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BeepneHune

ABTOpPBI KHUTH JJABHO XOTEJIM HAMUCaTh y4eOHUK IO MPOrpaMMHUpPOBa-
HUIO, TIpeAHA3HAUYCHHBIN JJIsI TI0JIb30BaTENe Pa3IMYHBIX OINEPAIIMOHHBIX
CHUCTEM.

Y4eOHUK OCHOBAaH Ha Kypce, KOTOPBIM aBTOpHI uuTaiu B [[oHEnkom
HallMOHAILHOM TexHu4YeckoM yHuBepcutetre (JloHHTY) ctynentam ob1ie-
MHXCHEPHBIX cnieruanbHocTeli. Muorue roasl B JIoHHTY B kauecTBe s3b1-
Ka OOydYeHHs MPOrPAMMHUPOBAHUIO OYyIyIIMX HHXKEHEPOB HCIOJb3YETCs
Pascal, KoTOpbIii SIBISETCS SCHBIM, JIOTUYHBIM M THOKUM SI3BIKOM H
MpUyYaeT K XOpOIIEMY CTHIIIO MporpammupoBaHusa. Kpome toro, B cpea-
HEW IIKOJIE OCHOBBI MPOrPAMMHUPOBAHUS MPENOJAIOT MUMEHHO Ha 0ase
Pascal. Bmecte ¢ TeM umenHo Pascal jie)kuT B OCHOBE COBPEMEHHOM MOIIT-
HOM CHCTEMBI BU3yajbHOro nporpamMmmupoBanus Delphi, ¢ momoribio koto-
poil pa3zpabaThIBalOTCS MHOTHE COBPEMEHHBIE TPOrPaMMHBIE TTPOTYKTHI.

B yueOHuke wucmosib3yeTcs s3bIK TMporpammupoBanusi Free Pascal,
KOMITUJIATOPBI C KOTOPOTO SIBJISIIOTCSI CBOOOIHO PaclpOCTPaHsSEMbIMHU.
Free Pascal sBisieTcsi 0O4eHb MOIIHBIM CPEJICTBOM MPOrPAMMHUPOBAHUSA, U
BMECTE C TEM 3a HMCIIOJIb30BAaHUE KOMIUJISITOPOB CTYCHTY, IIKOJbHUKY U
MpernoAaBaTeIl0 HE NOPUACTCA IUIaTUTh. JTUM KOMIIMJISITOPOM MOXKHO
MOJIB30BATHCSl A0COJIFOTHO JIETAIBHO.

CB00OJIHO pacnpocTpaHsieMble KOMIUIATOPHI ¢ si3bika Free Pascal pe-
aJM30BaHbl BO MHOTMX JIUCTpUOyTHUBax Linux, ecTb CBOOOHbBIC KOMITHJIS-
Topbl U 1711 OC Windows. Kpome Toro, B 3TOi KHUTE MBI MOMBITATIUCH T10-
3HAKOMUTh YUTATENSl ¢ MPUHIUIIAMU CO3[aHUs BU3YAJIbHBIX MPUIOKEHUM
B cpeae Lazarus. bypHo pasBuBaromiascs cpena BU3YaJbHOIO IMPOrpam-
MupoBaHus Lazarus sBIseTCs cepbe3HBIM KOHKypeHTOM Delphi.

B Hacrosiee BpeMsi CyIlIeCcTBYeT MHOXKECTBO IMOAXOA0B K HM3YUECHUIO
nporpammupoBanusi. [0 MHEHUIO aBTOPOB, HENB3s U3y4YaTh MPOrPAMMHUPO-
BaHHUE Ha KAKOM-JIMOO SI3bIKE, HE U3YYUB METOAbI pa3pabOTKHU aIrOPUTMOB.
Kak cBHAETENBCTBYET OMBIT aBTOPOB, OJJHUM M3 HanOoJiee HATTISIHBIX ME-
TOJIOB COCTABJICHUSI AJITOPUTMOB SIBISIETCS SI3BIK 010K-cxem. MBI TIONbITa-
JIUCh HAMUcaTh YYEOHHUK MO aIrOPUTMHU3AIMHU U MpOrpaMMUpoBanuio. Ha-
CKOJIBKO HaM 3TO YAJIOCh CYJIUTh YATATEIIIO.

ABTOpPBI HAJICIOTCS, YTO YUTATENH UMEET MIEPBOHAYAIBHBIEC HABBIKU pa-
00Thl Ha MEpPCOHAJIBLHOM KoMIlbtoTepe o ympasieHueM OC Linux wunu
Windows u 3HaKOM CO MIKOJBHBIM KypCOM MaTe€MaTHKH.



Knura cocTout u3 aecaTu as.

B nepeoii enase unrarens y3HaeT o CpeACTBax pa3pabOTKHU MPOTrpaMm
Ha Free Pascal, HanuiiieT cBou mepBbie MpOrpaMMBl.

Bo smopou rnaBe HU3710K€HBI OCHOBHBIE 3JIEMEHTHI SI3bIKA (MEPEMEH-
HbIE, BBIpaKEHUS, oneparopsl) Free Pascal. Onucansl mpocTeiiiue onepa-
TOPBI S3bIKA: MPUCBAMBAHUS U BBOJA-BbIBOJA. [IpuBeneHa cTpyKTypa mpo-
rpammbl Ha Free Pascal, a Takske nmpumepsl mporpamMm JTUHEHHOU CTPYKTY -
B

Ipemwvsi 2nasa SIBIAETCS OIHOW M3 KIIOUEBBIX B U3YUYCHUU IPOrpam-
MUpOBaHUs. B HEl U3105keHa METOIMKA COCTABIECHHUS aJITOPUTMOB C TTIOMO -
b0 OJ0K-cxeM. IIpuBeneHo 0oJbIIoe KOJIMYECTBO MPUMEPOB AJTOPHUT-
MOB U NPOTrpaMM Pa3IMYHON CIO0KHOCTU. ABTOPHI PEKOMEHIYIOT BHUMA-
TEJIBLHO pa3o0parh BCE MPUMEPHI U BHITIOJHUTD YIPAKHEHUS 9TOM IJIaBbl U
TOJILKO MOCJI€ ATOT0 MPUCTYNaTh K U3yYCHHUIO MOCIEAYIONINX IJ1aB KHUTH.

B uemeepmorti 1iaBe yuTarenb Ha OOJBIIOM KOJIMYECTBE MPUMEPOB
MO3HAKOMUTCS ¢ moanporpaMmamu. OmnucaH MEXaHU3M Iepenadu mnapa-
METPOB MeXy noanporpammamu. OauH U3 naparpadoB MOCBSIIEH PEKYP-
CUBHBIM ToANporpaMmam. B 3aBepliieHHH I71aBbl pacCCMOTPEH BOIPOC CO-
3JTaHUS] TUYHBIX MOJTIYJICH.

llsmasa n wecmas TNaBbl OCBSIIEHBI AJITOpUTMaM 00pabOTKH MacCu-
BOB M MaTpHull. 37€Ch K€ YUTATEIh MO3HAKOMUTCS U C peain3aiuen d3TUX
anroputMoB Ha si3bike Free Pascal. IMeHHO 3T T1aBbl COBMECTHO C Tpe-
ThEU SBIIAIOTCS KJIOYOM K TOHUMAHUIO MTPUHITUIIOB MPOrPaMMHUPOBAaHUS.

CeOdbMmas TiaBa 3HAKOMUT 4MTaTeNlsl ¢ 00pabOTKOM (hailJIoB Ha SI3BIKE
Free Pascal mon ynpasnenuem onepanroHHsix cucteM Linux u Windows.
Ha mpaktudeckux npuMepax M3JIOKEH MEXaHU3M IPSMOTro W MOCIeA0Ba-
TEJILHOTO 0CTYyMa K (paiiinaM u o0padoTku oMok BBoAa-BbiBoAa. Onuca-
Ha paboTa ¢ OECTUMIOBBIMUA U TEKCTOBBIMH (haiiiaMHu.

Bocbmas tnaBa nocsiieHa o0paboTke CTpok U 3anuceid. [IpuBeneH-
HbIE MPUMEPHI TO3BOJSAT YMUTATENIO Pa3zo0parTbCcsi ¢ MPUHIUIIAMU O0pa-
0oTku Tabmuil B sa3bike Free Pascal.

B Oesamoti TnaBe aBTOPHI ONMKCAIN MPUHIMUIIBI 00BEKTHO-OPHUEHTHPO-
BAaHHOT'O ITPOrPaMMUPOBAHUS U UX peanusanuio B a3bike Free Pascal.

B oecamoii tnaBe onucansl rpadpuyueckue BosmMoxHoctu Lazarus, mo-
JTpOOHO OMHUCAH aATOPUTM MOCTPOEHUs TPadUKOB HEMPEPHIBHBIX (QYHKIIUI
Ha dKpaHe auciuies. [IpuBeneHbl TEKCTHI IporpaMM M300paxeHus rpadu-
KOB (DYHKIIMM C MOAPOOHBIMU KOMMEHTAPHUSIMH.



K xaxxpou Teme npuitararoresi 25 BapruaHTOB 3a]1a4 U1l CaMOCTOSTENb-
HOTO PEIICHUS, YTO MO3BOJUT UCIOJIB30BaTh KHUTY HE TOJHKO HAYMHAO-
UM CaMOCTOSITENIbHO U3y4aTh NPOrpaMMUPOBAHKE, HO U MPETOJaBATEIISIM
B y4eOHOM IpoIiecce.

C pabouynMu MarepuajiaMd KHHUTH MOYKHO TMO3HAKOMUThCS Ha calTax
EBrennss PoctmcimaBoBuua AnekceeBa — www.teacher.dn-ua.com,
www.teacher.ucoz.net.

ABTOpBI BeIpaKalOT 0JIar0lapHOCTh CBOMM POJIHBIM 3a MOMOIIb U TO-
HUMaHUe.

Aunexkcees E.P., Uecnokosa O.B., Kyuep T.B.
Hounenk, centsiops 2011 r.


http://www.teacher.dn-ua.com/
http://www.teacher.ucoz.net/
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CepneHuns 06 aBTopax

Anexcees Eseenuit Pocmucnasosuuy — KaHAUAAT TEXHUYECKUX HayK,
To1eHT Kadenapsl « BerauciauTeapHas MareMariuka U MporpaMMUPOBAHUE)
JIOHEUKOro HalMOHAJILHOTO TEXHUYECKOIO0 YHUBEPCUTETA, AOLIEHT Kade-
pol «JlokyMeHTOBe/leHHEe U UHPOPMALIMOHHAS JEATEIbHOCThY JlOHEIKOro
WHXXEHEPHO-3KOHOMHUYECKOTO KoJuiemxka. [IpenomaBaTenbCkuil cTax AJEK-
ceea E.P. — 17 ner. EBrennit PoctuciaBoBrud — aBTOp JBEHAUATH KHWUT,
BeIIIeAITUX B MockBe 1 JloHeIke, oOImMil TUpak KOTOPBIX MPEBBIMIAET 65
ThIC. 3K3eMIUISIpOB. E.P. AnekceeB — aBtop Oosiee 60 HAyYHBIX U METOIM -
yeckux padbot. O0NacTh €ro HayYHbIX MHTEPECOB — MPOTPAMMHUPOBAHUE,
BBIUMCIIUTENIbHAS MareMmaruka, HTEepHET-TEXHOJIIOTUH, HWCHOJIb30BAHUE
CBOOOJIHO PacpoOCTPaHsIEMOro IPOrpaMMHOTO 00€CIIeUEHUS.

Yecnokosa Oxcana Bumanvesna — cTapiivii mpemnojaaBareiib Kade-
pbl «BpruncnuTenbHas MaremMaruka W OporpaMMHupoBaHue» JlOHEIKOTo
HAIIMOHAJIBHOTO TEXHUYECKOro yHuBepcureTa. [IpenomaBarenbCkuil cTax
YecnokoBor O.B. — 15 netr. Oxcana ButanbeBHa — aBTOp JAEBSITH KHHUT,
oOlMKA THUpPaXX KOTOpbIX MIpeBbIiaeT 40 THIC. SK3EMIUIIPOB, & TAKKE —
okoji0 40 HayYHBIX U METOANMYECKUX paboT. O0MacTh €€ Hay4YHBIX UHTEpE-
COB — MPOrPaMMHUPOBAHUE, BEIYUCIIUTEIbHASI MaTEMaTHKA.

Kyuep Tamvana Buxmoposna — accucteHT Kadenpsl « Berauciurennb-
Hasi MareMaTuKa U MporpaMMupoBaHue» JJOHEIKOro HAallMOHAJIBLHOTO TEX-
HUYECKOTO YHUBEPCUTETA, ACCUCTEHT Kadeaphl «/JOKyMEHTOBEIEHUE U UH-
dbopmalimoHHasi IeATeIbHOCTHY J[OHEIKOro MH)XEHEPHO-IKOHOMHYECKOTO
koyuiemka. TarbaHa BuktopoBHa — aBTop 30 Hay4yHBIX M METOJUYECKUX
padort. IIpenonaBarensckuit crax Kydep T. B. — 14 net. O6nacts ee Hayu-
HBIX UHTEPECOB — MPOrPaMMHUPOBAHUE, BBIYUCIUTEIIbHAS MAaTEMATHKA.
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1 CpepacTtBa pa3paboTku nporpamMmm Ha fA3bike Free
Pascal

B 510l 1aBe Mbl HAYMHAEM 3HAKOMCTBO C IIPOrpaMMHUPOBAHHUEM Ha
s3eike Free Pascal. f3uix npoepammuposanus Free Pascal Bemet cBoe Ha-
4ajo OT KJIacCUYECKOro sizbika Pascal, koTopblii OblT pa3paboTaH B KOHIIE
60-x ronoB XX Beka Hukomacom Buptom. OH pazpabaThiBan 3TOT S3bIK
KaK y4eOHbIN s3bIK JyUisi cBouxX cTyaeHToB. C Tex mop Pascal, coxpanus
MPOCTOTY M CTPYKTYpY s3bIka, pazpadoranHoro H. Buprom, mpeBparusics
B MOIIHOE CPEACTBO MporpammupoBanusi. C MOMOIIBI0 COBPEMEHHOTO
s3pika Pascal MOXKHO TPOU3BOAUTE TPOCTHIE pACUYEThI, pa3pabdaThiBaTh MPO-
IpaMMBbl JIJI TIPOBEJICHUS CJIIOKHBIX MH)XCHEPHBIX U DKOHOMHUYECKUX BBI-
YUCIICHUM.

1.1 [llpouecc pa3pabomku npozpaMmbi

Pa3paboTKy mporpaMmbl MOKHO pa30UTh HA CIIECIYIONINE ITAIbI:

1. CocraBneHue anroputrma pelIeHus 3a1a4u. Aneopumm — 3TO OIHU-
CaHME TOCJEA0BATEILHOCTH JACHCTBUHN, KOTOPbIE HEOOXOAUMO BBHITIOIHHUTD
JUIsL pEIIEeHUs TOCTABJICHHOM 3a/1auH.

2. Hanucanue tekcra mporpaMmsl. [excm npocpammel TIAITYT HA Ka-
KOM-JIN0O si3bIKe TIporpamMmupoBanus (Hamnpumep Ha Free Pascal) u BBomsiT
€ro B KOMITBIOTEP C MOMOIIbI0 TEKCTOBOTO PEIAKTOPA.

3. Ommagka nporpammel. Omaadka npocpammsl — 3TO TMPOLECC
YCTPaHEHUS OITMOOK U3 TeKCTa MporpaMmbl. Bee ommoOKu enaTcst Ha CHH-
TaKCUYECKHUE U Jiornyeckue. lIpm HaIMYMM CUHTAKCUYECKUX OIIHOOK
(ommOOK B HaMMCaHWU OTEpPaTOpPOB) MporpamMma He 3amyckaercs. [1omo0-
HbIE OIIMOKU HCTPABISAIOTCS Tpole Bcero. Jlornueckue ommOKA — 3TO
OIIMOKHU, TIPU KOTOPBIX MporpamMma pabOTaeT, HO HENPABUILHO, BbIAaBas
HE T€ pe3yJIbTaThl, KOTOPhIC OXKUIACT Pa3padOTUMK WJIU MOJIH30BaTENb. JI0-
rU4YeCcKue OMMOKU UCTIPABUTh CII0KHEE, YeM CUHTAKCUYE€CKUE, MHOTIA JJIs
ATOTO MPUXOAUTCS EPEMUCHIBATH OT/ICJIbHBIC YUACTKUA MPOTPaMMBbl, & HHO -
rja nepepadarbiBaTh BECh aITOPUTM.

4. TectupoBaHue Tporpammel. Tecmupoganue npocpammvl — TPO-
1I€CC BBISABIICHUS OLIMOOK B €€ padoTe.

[Ipoueccrl OTaAKU U TECTUPOBAHMS COMPOBOXKIAIOTCA HEOJHOKPAT-
HBIM 3anycKoM npozpammsl Ha evinonaneHue. llponecc 3amycka MOXET
OBITH OCYIIECTBIIEH TOJILKO MOCJIE TOTO, KaK BBEJACHHAsI B KOMIILIOTEP MPO-
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rpaMMa Ha aJropuTMHUYECKOM s3bike Pascal' Oymer mepeseneHa B 06ouu-
HbLUL MAWUHHBLU KOO W CO3aH UCHONHsAeMblU (hati.

[Iporecc mepeBoa TEKCTa MPOrpaMMbl B MAIIMHHBIM KOJI HA3BIBAIOT
mpancaayuel. Bece TpaHCHATOPHI AENATCS HA J1BA KJIacca:

- UHMepnpemamopsl. — TPAHCIATOPBI, KOTOPBIC MEPEBOMAT KaK bl
OTepaTop MPOTPaMMbl B MAIIMHHBIM KO M 10 MEpe MepeBoa ONepaTopsl
BBITIOJTHSIFOTCS TPOIECCOPOM;

- KOMAUAMOpPbl TIEPEBOAAT BCIO MPOTPAMMYy IICIHKOM, M €CIH ITOT
IepeBo Mmpoiesn 0e3 OMMOOK, TO IMOJYYEHHBIM JBOMYHBIA KOJ MOXKHO
3aIyCKaTh Ha BBHITIOJHEHUE.

Ecnm B kxadecTBe TpaHCIATOpa BBICTYIIAET KOMITMJISATOP, TO TPOIIECC
NepeBo/ia TEKCTa MPOTPaMMbl B MAITMHHBINA KO/ HA3bIBAIOT KOMAUUIAYUEL.
[Ipu mepeBose nporpammel ¢ si3bika Pascal B MalmmHHBIN KO UCTIOJIB3YIOT-
Csl UMEHHO KOMITHJISATOPBI”.

PaccmoTpuM OCHOBHBIE 3Tambl 00PaOOTKH KOMITHIIATOPOM TMPOTpaM-
MbI Ha si3b1ke Pascal.

1. KoMIIUIATOp aHAIM3MpyeT, Kakue BHEIIHUE OUOIUOTEKM® HYKHO
MOJIKJTFOUUTH, pa3OupaeT TEKCT MPOTpaMMbl Ha COCTABIISIOIINE DJIEMEHTHI,
MIPOBEPSIET CUHTAKCUYECKHE OIIMOKHU U B CITy4ae UX OTCYTCTBUS (OPMHUPY -
eT 00bekTHBIN ko1 (B Windows — ¢aiin ¢ pacumupenueM .obj, B Linux —
(daitn ¢ pacuuperuem .0). [lomyyaembiii Ha 3TOM dTarnie ABOMYHBIA (aiii
(0OBEKTHBIN KOJA) HE BKJIIOYACT B €0 OOBEKTHBIEC KOJIBI MOAKIIOUYaeMBbIX
OMOIUOTEK.

2. Ha BTOpOM »Tame KOMIOHOBIIMK MOAKIIOYAET K OOBEKTHOMY KOIY
porpaMMbl OOBEKTHBIE KOl OMOIMOTEK U TEHEPUPYET UCTIONHAEMbBINA KO
IporpaMMbl. DTOT JTall HAa3bIBACTCS KOMNOHOBKOLU, WIH COOPKOU, Npo-
epammul. 110TydeHHBIM Ha 3TOM 3Tale€ MCIOJHSAEMBIM KOJ MOXHO 3aIlyC-
KaTh Ha BBITIOJIHECHUE.

Ha ceromHsimmaui 1eHb CYIIECTBYET MHOKECTBO KOMITUJISTOPOB SI3bIKA
Pascal, cpean KOTOpBIX MOXKHO BBIICIIUTH KOMITWIIATOPHI si3bika Pascal pas-
pabotku Qupmsl Borland (Borland Pascal), a Ttaxxe cBoOGomHO pacmpo-
CTpaHsieMble KpoccIiaThOpMEeHHbIE KOMIMIATOPHI si3bika Free Pascal u
Cpely BU3yaJbHOTO IIporpaMMupoBanust Lazarus.

Kak 1 Ha m0060M OpyroM si3bIKe.

BmecTo TepMHHA «KOMITHUIISITOP» B JIUTEPAType MHOIZA UCIIONB3YIOT TEPMUH «TPAHCIATOP KOMITHIAPYO -
IETO TUTIay.

3 B oOubnmmotekax si3pika Pascal xpaHuTCsl OOBEKTHBIN (ABOMYHBIN) KOJ CTaHAAPTHHIX (TakuX, Kak sin(Xx),
cos(X) 1 Ap.) QYHKIHIA U TPOTIEAYP SI3bIKA.

N =
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1.2 Cpeda npoepammuposaHus Free Pascal

PaccmoTrpuMm npoyecc ycmanosku xomnunamopa Free Pascal B OC
Linux. [{ns yCTaHOBKM MpOTpaMM B OMNEpallMOHHOW cucteMe Linux ciy-
KUT MeHemkep naketoB Synaptic. B OC Ubuntu oH BBI3BIBa€TCS C OMO-
610 KoMaH1pl CucTeMa — AIMHUHUCTPUPOBaHMe — MeHeTKep nmake-
ToB Synaptic. B ALT Linux MeHemxkep MakeTOB BBI3BIBACTCS KOMAaHIOM
Cucrema — IIporpamma ynpapijenusi makeramu Synaptic. OkHO
Synaptic mpeacTasiieHo Ha puc. 1.1.

OOpatuTe BHMUMaHHE, YTO IS YCTAaHOBKM MPOrpaMMm HEOOXOIUMO
YCTaHOBUTH CIIMCOK MCTOYHHMKOB IPOrpamMM (CIucok penosuropues’). ITo-
cie yctanoBkd OC Ubuntu Linux nepBoHaYaabHbINA CIIMCOK PETIO3UTOPUEB
yctanoBiieH. B OC ALT Linux nepBoHaYaJibHbIM CIUCOK PEMO3UTOPHEB
HaJI0 YCTAHOBUTb.

Jlns yctaHoBKU okHe Synaptic (cMm. puc. 1.1) HeoOXonuMO MIEIKHYTh
no kHonke HaiTu. M B oTkpeiBIIeMcs okHe BBecTu fpc (cM. puc. 1.2).
Menemxkep nporpamm Haxonut nporpammy Free Pascal, mocne uero B
OKHE Synaptic HeoOxoauMo TMoMeTuTh mporpammbl fpc (Free Pascal
Compiler Meta Package) mnsi ycTaHOBKHM (C TOMOIIBIO KOHTEKCTHOTO
MEHIO WM C MOMOLIbI0 KHONKK OTMETHTH Jisi OOHOBJIEHUN) U HAYATh
YCTAHOBKY, IIeAkHYB mo kHomke Ilpumenmthb. [locne sToro HauHercs
MPOIECC CKAaYMBaHUS MTaKeTOB U3 MIHTepHETa U UX YCTaHOBKHM.

B cocrtaB meramakera fpc BxoauT xommuisaTop sizbika Free Pascal
fpc u cpena pazpaborku fp-ide. Jlns 3amycka cpeapl pa3pabOTKu B
Linux HeoOxomuMo npocTo B TepmuHane HaOpats fp. Ha puc. 1.3 npen-
CTaBJICHO OKHO CpeJibl pa3paboTku mporpaMm Ha sizbike Free Pascal B OC
Linux.

st ycranoBku Free Pascal B omeparmonnoit cucteme Windows
HEOOXOJIUMO 3aIlyCTUTh CKAYaHHBIA CO CTPAHMIIBI 3arpy3ku http:/www.-
freepascal.org/down/i386/win32.var uHCTaNAIIMOHHBIN (Daitn. [lepBoe qua-
JIOTOBOE OKHO COOOIIMT O Hayalsie mnpoiecca yctaHoBku Free Pascal Ha
KoMIbrOTEp. sl TpOIOmKEeHUs TPoIlecca YCTAHOBKU BO BCEX CIICTYIOIINX
OKHAaX HYXHO BbIOMpaTh KHONKYy Next, /uisi BO3BpaTa K MPEIbIAYyIIEMY
mary — KHonky Back, a s nipepbiBaHus 1poriecca yCTaHOBKH — KHOII-
ky Cancel. B cienyroiiem OKHE HYKHO OINpPEICIUTh MyTh JISI YCTAHOBKHU
Free Pascal. [1lo ymon4anuio ycTaHOBKa MPOUCXOAUT B KOPHEBOM Karayior
mucka C. Jlyig BeIOOpa APYroro mMyTH YCTaHOBKH MOXHO BOCIIOIB30BAThCS

4 Cnucok PENO3UTOPUCB — CITUCOK O(i)I/II_II/IaJ'ILHBIX CaﬁTOB, C KOTOPBIX MOKHO YyCTAHABJINBATH IIPOTrPAMMEI.


http://www.freepascal.org/down/i386/win32.var
http://www.freepascal.org/down/i386/win32.var
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kHOmKoM Browse.... Kpome T0oro, B 3TOM OKHE BBIBOIUTCS MH(OpMAIHS O
KOJINYECTBE CBOOOTHOTO MECTa Ha JHUCKE. B crienyromux 4eTblpex OKHax
MOJIb30BAaTENIb CMOXKET BBIOpaTh U3 chucka Tun ycraHoBku: Full
Installation (nonuas), Minimum Installation (MunumanbHas), Custom
Installation (BrIOOp KOMIIOHEHTOB), YKa3aTh Ha3BaHUE yCTAHABIMBAEMOTO
MPUJIOKEHUS B TIIABHOM MEHIO, BHIOpATh TUIIBI (PalioB, MOIIEPKUBAEMBIX
Cpeloi, W HadaTh mporecc wHcTamsanuu Free Pascal, Ha)xaB KHOIKY
Install. KonTponuposars npouecc yCTaHOBKA MOXKHO € ITOMOIUBIO JIUHEM -
HOT'O0 MHJMKATOpa, a mpepBarsk kHonkor Cancel.

3amyck cpensl nporpammupoBanus Free Pascal B8 Windows MoxHO
ocylmiecTBUTh U3 rmaBHOro MeHr: Ilyck — Ilporpammer — Free Pascal
— Free Pascal. Ha sxpane nosiBUTCS OKHO, MPEACTABICHHOE Ha puc. 1.4.

YcranoBuB maketr Free Pascal, Mbl mMoaydrmyim KOMIUJIATOP W CPEAy
MpOrpaMMHUPOBAHMUS.

Komnunsarop Free Pascal paboraer B komaHnHOW cTpoke. st Toro
4TOOBI CO3/1aTh UCTIOJHSAEMBbIN (paill U3 TEKCTa MPOrpaMMbl, HAMMUCAHHOTO
Ha s3bike Pascal, He00X0 MO BBIMOJHUTH KOMaHIY

fpc name.pas
31ech fpc — UM UCIIONHSAEMOro (aiijia KOMIUIATOpa KOMaHIHOM CTPO-
ku Free Pascal, name.pas — ums (aiina ¢ TekctoM nporpammel. B pe-
3ynprare B Linux OymeT co3laH MCMHOJHSIEMbIN ¢aii ¢ uMeHeM name (B
Windows — ums ucnonHsemoro ¢aiia name . exe).

[Tpu ucnonb30BaHUM KOMIUIATOpA fpc Mociie KOMIUISAIMN aBTOMAaTH -
YECKU TMPOUCXOJUT KOMIIOHOBKAa MpPOrpaMMbl (3alyCK KOMIIOHOBIIHUKA
make).

Texnonorust padotsl ¢ komnuwisiTopoMm Free Pascal MoxxeT ObITh TakoM:
HabupaeM TEKCT MPOrpaMMbl B CTAaHAAPTHOM TEKCTOBOM PEIAKTOPE, 3aTEM
B KOHCOJIM 3aITyCKAEM KOMIUJISATOP, MOCJE UCIPABICHUS CHHTAKCUYECKUX
olMOOK MOBTOPHO 3amyckaeM koMmnwisitop. Ilocne ycnemHon koMmuis-
IIMU 3aITyCKaeM UCTOoNHseMbld ¢aiin. [Tpu HeoOXoqUuMOCTH OMsTh BHOCUM
W3MEHEHUSI B TEKCT MNPOTpaMMbl M 3amyckaeM KoMmuiasatop. llpm Takoi
TEXHOJIOTUH PabOThl C KOMIMJIATOPOM HEOOXOAMMO HE 3a0bIBaTh COXpa-
HATH TEKCT MPOrpaMMbl, MHAUE IMPHU 3allyCKe KOMITWIATOpPA OyJIeT KOMIIH-
JIMPOBATBCA CTapas BEPCHUs TEKCTA MPOTPAMMBI.



Pucynoxk 1.1: Meneoocep nakemos Synaptic
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HaiTu: |fpc - ]
3arnAgeeaTe B! [ CnvcaHWe 1 HaseaHwe - ]
‘ OOIMEHMTI: { (o) HalTw J

Pucynok 1.2: Oxkno noucxa komnus-
mopa Free Pascal ¢ Synaptic

®ann [Opaska Bwugn TepmuHan Brnagkn Crpaeka
File Edit Search Run Compile Debug Tools Options Window Help

Pucynox 1.3: Cpeoa npoecpammuposanus Free _

Pascal 6 OC Linux

=100 =]

ol |

Pucynox 1.4: Oxno xomnunamopa Free Pascal
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Cpena mnporpammupoBanusi Free Pascal mo3Bonser 3HaYMTEIHLHO
YIPOCTUTH MpollecC pa3paboTku mporpamMm. B cocTaB cpenl mporpam-
MUPOBAHUSI BXOAUT TEKCTOBBIM PEIAKTOP, TPAHCISITOP M OTIATYUK.
Paccmotpum ux paboty noapoOHee.

1.2.1 Pabora B TekcToBoM penakrope Free Pascal

C nmomompio penakropa Free Pascal MoxkHO co3gaBaTrh U peaaKTHPO-
BaTh TeKCThl nporpamM. Ilocne otkpeitusa myctoro okHa (File — New)
uiu 3arpy3ku Tekcra nporpammel (File — Open) nosb3oBarenb HaXOIUT-
Csl B pedicume pedakmupoanusi, TPU3HAKOM YEro SBISIETCS HaJIU4ue B
OKHE Kypcopa (HeOOJIbIIIOr0 MUTAIOIIETO MPSIMOYTOIbHUKA). [[71s1 mepexona
U3 peKMMa PEIAKTUPOBAHUS K TIABHOMY MEHIO HY)KHO Ha)KaTh KJIABHUIITY
F10, oopatno — Esc. KpoMe Toro, 3ToT mepexoa MOXKHO OCYILECTBUTH
IIEJTYKOM MBIIIH JIMOO MO CTPOKE TIABHOTO MEHI0, JIMOO0 MO MO0 PEIAKTO-
pa.

Penaktop Free Pascal o6mamaeT BO3MOXXHOCTAMU, XapaKTEPHBIMU J1JIsI
OOJIBIITMHCTBA TEKCTOBBIX PeNaKTOPOB. OCTAaHOBUMCS Ha HEKOTOPBIX OCO-
OCHHOCTSIX.

Paboma c¢ ¢paemenmamu mexcma (01okamMu) B penakrtope Free
Pascal MOXeT OCyIIECTBIATLCA C MOMOIIBIO TJIABHOTO MEHIO U (DYHKIIHO-
HaJbHBIX KJIaBHIIL.

B rmaBHOM MeHIO AJ1s1 paOboThI ¢ (hparMEHTaMu TEKCTa MpeTHa3HAYEHbI
KOMaH/Ibl nynkma peoaxkmuposanus Edit:

Copy (Ctrl+C) — xonupoBats ¢pparmeHT B Oydep;

Cut (Ctrl+X) — BbIpe3ats pparmeHT B Oydep;

Paste (Ctrl+V) — BctaButh ¢pparmeHT us3 oydepa;

Clear (Ctrl+Del) — ouuctuts Oydep;

Select All — BBIJICTINTE BECh TEKCT B OKHE;

Unselect — O0TMEHUTH BBIJECIICHUE.

Komanaer Copy u Cut npuMeHSIIOT TOJIBKO K BBIJICIEHHBIM (PparmMeH-
TaM TeKCTa. Bvldenums gppazmenm meKkcma MOXKHO C IMOMOIIBIO KJIaBUIIH
Shift u knaBui nepememenus: Kkypcopa (crpenok). Kpome toro, myHKT
MeHio Edit conepxxut komanasl Undo u Redo, ¢ TOMOIIBIO KOTOPBIX MOX-
HO OTMEHSITh ¥ BO3BPAIlaTh BBHINOJTHEHHBIC TCHUCTBUA.

Kombunayuu xnasuw, npegHazHad€HHbIE TSI paOOTHI ¢ OJIOKOM:

Ctrl+K+B — mometuTts Hadano OJI0Ka;

Ctrl+K+K — nmoMeTnTh KOHeIl OJIOKa;

Ctrl+K+T — noMeTuth B KauecTBe 0JIOKA CIIOBO CJIeBa OT Kypcopa;

Ctrl+K+Y — crepertsb 0110K;
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Ctrl+K+C — xonmmpoBarh 0JI0K B TTO3HITUIO, TJI€ HAXOAUTCS KypCcop;
CtrI+K+V — nepemecTuTh 0JIOK B MO3UIINIO, TJI€ HAXOIUTCS KypCop;
CtrlI+K+W — 3anucarp 010K B (paidi;

Ctrl+K+R — npounrtars 610k u3 daiina;

Ctrl+K+P — Hamreuararh OJI0K;

CtrI+K+H — cHsTh mOoMeTKy OJI0Ka; TOBTOPHOE MCIOJIb30BAHUE ATOM
KOMOMWHAIIMH KJIABUIIT BHOBB BBIJICIIUT OJIOK.

Paboma c ¢pavinamu B cpene Free Pascal ocyriecTBisieTcs ¢ HOMOIIbIO
xomaH/1 File ntaBHOro MEHIO ¥ ()yHKIIMOHATBHBIX KJIABUIIL:

New — OTKpBITh OKHO JIJI CO3[iaHUs HOBOUM ITPOrpaMMBbl;

Open (F3) — oTKpbITh paHee CO3aHHbIN (haii;

Save (F2) — coxpaHuTbh CO37aHHbIN (hail;

Save As — coxpaHuTh Gaiia moa ApyruM UMEHEM;

Exit (Alt+X) — BbIATH U3 Cpelbl TPOTPaAMMUPOBAHUS;

IIpu cozoanuu nosoti npocpammel € O YMOTYAHUIO MPUCBAUBACTCS
craggaptHoe umsi NONAMEOO.PAS (NO NAME — HeT umeHn).

[Ipu nepsom coxpanenuu ghauina NOAL30BATENIO OyAET MPEIIOKEHO
BBeCTH ero ums. [lpu noemoprom coxpanenuu daiin coxpaHsercs Moj TeM
ke nMmeHeM. Komanaa Save As aHalloruyHa rmepBoMy COXpaHeHuto. Eciu
(aiin He ObUT COXpPaHEH, TO MPHU MOIBITKE 3aBEPIIUTh PabOTy CO Cpenou
MOSIBUTCS 3alIPpOC O HEOOXOIMMOCTU COXPAaHUTh M3MeHeHus B (aitne. [lpu
OMKPLIMUU paHee CO30aHHO20 (haulia ero UMsi BHIOUpAIOT U3 CIIHUCKa Cy-
IIECTBYIOITUX (haiJIoB.

B penaktope Free Pascal nonyckaercst paboma ¢ neckonvkumu okHa-
mu. ]IS EepeKoYeHns B OKHO C HOMEPOM OT MEPBOTO JI0 JIEBSATOTO Ha-
’KaTh KOMOMHAIMIO KiaBuil Alt+i, rae 1 — HoMmep okHa (Hampumep Alt+5
— BBI30B IISITOr0 OKHA). JIJisi BRIBO/IA CIIMCKA OKOH HA DKPaH HAXKATh KOM-
oumHanmio kmaBum Alt+0, TTOSABUTCS CHuUCOK aKMUBHLIX OKOH, B KOTOPOM
HeoOxonumMo OylieT BrIOpaTh HYKHOE U HaxkaTh Enter.

1.2.2 3amyck mporpammbl B cpene Free Pascal u mpocmorp pe-
3yJIbTATOB

[Tocne Toro Kak TEKCT MporpaMMbl ObLT HaOpaH, ero ciaeayeT MepeBe-
CTM B MAIlIUHHBIN KOJ. [[JI1 3TOTO HEOOXOIUMO 6bl38amb MPAHCIAMOP C
nomoIibio Komanasl Compile — Compile (komOunamms kimasum Alt+F9).
Ha nmepBoM 3Tare TpaHCIATOp NpOBEPSET HATUYNE CUHTAKCUUECKUX OIIIM -
ook. Ecnu B mporpaMMe HET CUHTAaKCHYECKUX OIIMOOK, TO Ha KpPaHE CO-
oOIIaeTcss 0 KOJIMYECTBE CTPOK TPAHCIMPOBAHHOM MpOrpaMMbl U 00beMe
JIOCTYITHOW OIEPAaTUBHOU MaMSITH.
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Ecnu Ha kakoM-1u00 3Tame TPaHCIATOpP OOHAPYXKUT OIIHUOKY, TO B
OKHE PEAaKTOpa Kypcop YKa3bIBAET Ty CTPOKY MPOTrPaMMBI, IJI€ IPU TPAHC-
JAUK oOHapyxkeHa omuoOka. IIpu AToM B BepxHEHW CTpOKe pelakTopa Io-
SBJIIETCS] KPATKOE TUArHOCTHYECKOE COOOIICHUE O MPUYNHE OITHOKH.

st 3anycka mpancaupo8anHol npoepammsbl HEOOXOANUMO BBITIOJIHUTD
koMaH1y Run — Run (komOunanms knaum Ctrl+F9), nocne yero Ha
DKpaHE MOSBISAECTCA OKHO KOMAHAHOW CTPOKH, B KOTOPOM IIOJIB30BaTelb U
OCYIIECTBIIIET aAuaior ¢ mnporpammoit. Ilocme 3aBepiienus paboThl Mpo-
rpaMMBbI TTOJI30BATElb OISITH BUAUT KpaH cpenbl Free Pascal.

st npocmompa pesynemamos pabomst npoepammsr B OC Windows
HE0O0XoIMMO HakaTh KomOuHanuio kiauin Alt+FS. Jins Bo3Bpara B 000-
JIOYKY CJEAYET HaXaTh JIIOOYIO KIaBHUIILY.

[Ipu ucnonb3oBanuu cpenpl nporpammupoBanuss B OC Linux cymie-
CTBYET IpoOJieMa BbIBOAA KMPWUIMYECKOTO TEKCTa B KOHCOJBHOM IPHUIIO-
KEHUU. AJNBTEpHATUBOM cpejipl mporpamMmmupoBanust Free Pascal siBisiercs
TekcToBbIN penaktop Geany (http://www.geany.org), KOTOpbIA MO3BOJISET
pa3pabarbIiBaTh MPOrpaMMbl Ha PA3IUYHBIX S3bIKaX MPOTPAMMHUPOBAHUS.

1.3 Tekcmoenbil pedakmop Geany

TexctoBelii pemakrop (Geany €CTh B peENO3UTapUH  OOJIBITUHCTBA
COBPEMEHHBIX AUCTpuOyTHBOB Linux’. Pa3spaboTka mporpaMm ¢ UCIIOIb30-
BaHueMm Geany 10BOJbHA ynoOHa. YcraHoBka (Geany Tak)XKe MOXET OBITh
OCYIIIECTBJICHA C TIOMOIIIbIO MEHEKEpa MakeToB Synaptic.

[TocnenoBarenbHO PACCMOTPUM OCHOBHBIC ATallbl Pa3padOTKH IPO-
IpaMMBbI ¢ UcTodb30BaHueM Geany.

1. Heobxonumo cozoams wabnon npunoxenus Ha Pascal (unu gpyrom
S3bIKE MPOTPAMMMPOBAHMS) C MOMOIIbI0 KoMaHJbl Paiia — New (with
Template) — Pascal source file. [Tocne yero nmosiBUTCS OKHO ¢ Ia0JIOHOM
ucxogHoro koxa (puc. 1.5), B KOoTOpoM HEOOXOAMMO BBECTH TEKCT MPO-
rpaMMbl U COXpaHUTH ero (puc. 1.6).

2. Anst komnunayuu A 3anycka npocpammsl Ha BBITIOJHEHHUE CITY>KUT
nyHKT MeHIo IlocTpouTs. [{1s KOMIUISAIIMKA IPOTrpaMMBI CIETYET UCTIONh-
3oBaTh komaHay Ilocrpouts — CooOpars (F8). B atom ciiydae OyayT co-
371aHbI (Paill ¢ 0OBEKTHBIM KOJAOM IIPOrpaMMBbl U UCTIONHsIeMBbIHN (aitn. [1o-
CJIe KOMIWJISIIMN TIPOrpaMMBI HIDKE OKHA ¢ TIporpamMMoi OyleT mpeacTaB-
JeH noAapoOHbId otuer (puc. 1.6) o pesynbsrarax xkomnuisiuuu. Cremyer
€ro BHUMATEJIbHO M3yYWUTh. JTOT OTYET MO3BOJIUT OBICTPO HCIPABIATH

5 Cymectsyet Bepcus Geany u st Windows (http://www.geany.org/Download/Releases)


http://www.geany.org/Download/Releases
http://www.geany.org/
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CHHTaKCcHYeCcKHue omunoku. B coobmennn 06 ommOke yka3zaHa CTpOKa, IJie
OHa HaifJIeHa U €€ KPaTKOoe OMMCAaHKWE Ha aHTJIIMHCKOM si3bike. B oTuerax mo
pe3yJbTaraM KOMIOWISLMH MOTYT OBITh owubku (error) U coobujenus
(warning). CoobuieHusi — 3To0 0OHApPYKEHHBIE KOMITUJISTOPOM HETOYHO-
CTH, IIPX KOTOPBIX BO3MOXKHO CO3/IaHUE UCIIOIHAEMOTO KOJIa MPOrPaMMBl.

3. Hnsa 3anycka npoepammer cinenyeT BbIONHUTH koManay Ilo-
crpoutb — Beinmoanurs (FS). Ilocne dero Ha sxpaHe MOSBISIETCS OKHO
TepMuHana (puc. 1.7), B KOTOpOM MOXXHO BBOAMUTH JAHHBIC U YBHUJCTH PE-
3yJIBTAThl PA0OTHI IPOTPAMMEI.

B penakrope Geany (XOTS 4acTO €ro Ha3bIBAIOT U CPEIOM MpPOrpam-
MUPOBAHUS) MOKHO HACTPOUTH KOMaH/y BbI30Ba KOMITHJISIITUUA, KOMIIOHOB-
KU U 3anyck. nga 3to ciyxutr xomanaa IlocTpours — YCTaHOBHMTH
BKJIIOYEHMS U APTYMeHTbI. DTO OKHO JJig paboThl ¢ (hailiaMu ¢ pacuimpe-
HHUEM pas mnpeacTaBieHo Ha puc. 1.8. Ilpu Hactpoiike ctpok Compile u
3amyck cielyeT y4uThIBaTh, YTO0 $ £ — UMS KOMOWIMpyeMoro ¢aiina, e
— uMs (aiina 6e3 pacupeHusl.

Kakyro cpeny BbIOparh juisi pa3paOOTKHM KOHCOJIBHBIX MPOTpamMM Ha
Free Pascal — »T0 neno mosb3oBaresns. ABTOPBI COBETYIOT TMOJ YIIpaBie-
areM OC Linux mcnons3oBath Geany®. XoTs MOXKHO HCIOJIL30BaTh IS
Habopa TEKCTa MpOorpaMMbl OOBIYHBIM TEKCTOBBIM pelakTop (Harmpumep,
gedit, tea, kate u ap.), a KOMOWIALMIO OCYIIECTBIAThL B TEPMUHAJIE.
[Tox ynpasnenuem Windows jorudsnee ucnoiab3oBarb fp-ide.

1.4 CpeOda su3yasibHO20 npozpamMmuposaHusi Lazarus

Lazarus - 3TO cpeda 6uzyanbHo20 npocpammuposanus. 3AeCh MPO-
IPAMMHUCT TIOJYy4YaeT BO3MOXXHOCTb HE MPOCTO CO3JaBaTh MPOrPaMMHbBIN
KOJI, HO ¥ HalISIAHO (BU3YyaJIbHO) TOKA3bIBaTh CHUCTEME, YTO OBl OH XOTEIN
YBUJETh.

TexHonorus BU3yaJbHOTO MPOTPAMMHUPOBAHUS TIO3BOJISIET CTPOUTH
uaTepdeiic’ Oymyieil TporpaMMel U3 CHENHMATBHLIX KOMIIOHEHTOB, PEaIy-
3YIOIIMX HYKHBIE CBOMCTBA. KOJIMYECTBO TAKMX KOMIIOHEHTOB JOCTATOYHO
BeNMKO. KaXJIbld M3 HUX COJEPKUT TOTOBBIM IMPOTPAMMHBIN KOJI U BCE
HEOOXOIUMbIC I paOOThl JaHHBIE, YTO M30aBISIET MPOTPAMMHUCTA OT CO-
3JIaHUA TOTO, YTO YK€ CO3JaHO PaHEe.

6 D10 cyObEKTHBHBIN COBET aBTOPOB.
7 MWntepdetic — quasor, oOMeH nHpOpMAIIHEH.
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Dakn PepakTwpoBaTe [Mowck Bwg [dokymeHT Project MocTpouThk Tools MomoLlk

» . @ . & = S > = b

Slen
[

CospaTe OTKPbLITE CoxpaHuTe CoxpaHniTe Boe BoccTaHoBUTe  3akpbliTe Hasang Danee CobpatTe BeMNOAHWTE UgeT
Amﬂs_uoncamzﬁﬁ Ee3bIMAHHBIA o_
Teroe He HaWOeHo, 15 . -
2 Be3bMAHHLIA . pas
3
4 Copyright 2008 evgeniy =<evgeniy@teacher=
=
5] This program 1s free software; you can redistribute 1t and/or modify
7 1t under the terms of the GNU General Public License as published by
2] the Free Software Foundation; either version 2 of the License, or
8 (at your option) any later wersion.
10
11 This program 1s distributed in the hope that 1t will be useful,
12 but WITHOUT ANY WARRANTY; without even the implied warranty of
13 MERCHANTABILITY or FITMESS FOR A PARTICULAR PURPOSE. See the
14 GNU General Public License for more details.
15
16 ¥You should have received a copy of the GNU General Public License
17 along with this program; 1f not, write to the Free Software
18 Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,
19 MA Q2110- 1301, USA.
20 -}
21 program GesbMAHHBIA ;
22 bses crt;
23 var 1 : byte;
29
25 BEGIN
26
27
28 END.
29
il

L/iusid 7 W@ann [nomejevgeniy/L.Cpp O TKPbITLL ),
CTaTyc Svgeny PP P

17:07:27: Failed to load one or more session files.
KomnunATop 17:07:58: ®ain fhomefevgeniyfJokymeHTeIfbook |azarus/Glava 1/primerfl.pas o TKphIT(2).
CooBlienns | 17,08:03; daiin thomefevgeniy/dokymeHTefbook |azarus/Glava 1/primer/2.pas oTkpeiT(3),

3ameTkn | 17:08:40: New file "BeaciMAHHLIR " opened.

Tepmunan | 1 7:08:45: ®ain Jhomefevgeniy/[lokymerTrfbook lazarus/Glava 1/primer/2.pas’ 3aKkphiT.
17:08:46: ®aiin ‘thome/evgeniy/JokymeHThi/book |azarus/Glava 1/primer/l.pas' 3akphiT.
17:08:47: Dain 'fhomefevgeniyfl.cpp' 3aKpkIT.

(1

line: 22 calin seln BCT TAR mode: Lnix (1 F) encoding: LITE-8 filetvne: Paseal MR srone! HeWMaReoTHRIA
— —— = — — Ve

Pucynox 1.5: Oxkno Geany ¢ wabnornom npoepammsl Ha Free Pascal
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[TogoOHBIN MOIX0J BO MHOTO pa3 COKpaIlaeT BpeMsi HAITMCAHUS TIPO-
rpamMmbl. Kpome Toro, OpiCTpoTa cO3/1aHusi MporpaMMHOro koja B Lazarus
JIOCTUTAETCS 32 CUET TOT0, YTO 3HAYMUTENIbHAS 4acTh TEKCTa (popmMupyercs
aBTOMATHUYECKHU.

Cpena BuzyasibHOTO mporpammupoBaHus Lazarus coderaer B cebe
KOMIWISTOP, OOBEKTHO-OPUEHTHUPOBAHHBIE CPEACTBA BU3YaJIbHOTO MPO-
IPAaMMUPOBAHUS U PA3IMYHBIC TEXHOJOTHH, O0JIETUAIOIIUE U YCKOPSIOIIHE
CO3/IJaHUE MPOTPAMMBL.

1.4.1 Ycranoska Lazarus B OC Linux

Jlns ycranoBku Lazarus B okHe Synaptic (cMm. puc. 1.1) HeoOxoaumo
meaKkHyTh o KkHonke Haitu. B nosiBuBIIEMCsl OKHE TToMcKa (cM. puc. 1.9)
BBOJIUM MUMEHa HEOOXOAMMBIX mporpamm (Lazarus, fpc, fpc-source) u 1IeI-
KaeMm 1o kHonke HauTw.

Menemxkep nporpamMmm HaxoauT mporpammbl Lazarus m Free Pascal,
nocie 4vero B Lazarus, fpc, fpc-source nis yCTaHOBKH (C TIOMOIIBIO
KOHTEKCTHOTO MEHIO WJIM C TIOMOIIBbI0 KHONKK OTMETHTH /IJisi 00HOBJIe-
HHMSI) 1 HAYMHAET YCTAHOBKY, IIEJKHYB Mo KHOmke Ilpumenuts. Ilocne
3TOro Synaptic NpPeIOKUT YCTAHOBUTH €I11€ HECKOJIBKO MaKeTOB, KOTOPHIE
HeoOxonumbl st yctaHoBku Lazarus. Hago commamarsest. [locne aToro
HA4YHETCS MPOIIeCC CKauuBaHUs (hailJIOB MAKETOB U YCTaHOBKHU Lazarus Ha
xomnbroTep. [lociie ycTaHOBKHU 3aIyCK MporpaMMbl OCYIIECTBISIETCS C O~
MOILLIO KOMaH sl MeHIo IIporpammuposanue — Lazarus®,

MoxkHo HauuHaTh padboTarh. B cTaphiX BepcUsX OINEpalMOHHON CH-
ctembl Linux (mampumep, Ubuntu 8.10 u Oomee paHHWX) MpH 3aIlyCKe
Lazarus BMeCTO pyCCKMX MYHKTOB MEHIO MOSABSTCS] HEITOHATHBIE CUMBOJIBI.

[ToapoOHO O TOM, Kak JOOUTHCS MPABUIBLHOTO OTOOPAXKEHUSI CUMBO-
JIOB KUPWJUIHIIBI B MEeHIO Lazarus, onucaHo Ha CIEIyIOIMIMX CTPaHUIIAX:

http://www.freepascal.ru/article//lazarus/20080316091540/,

http://forum.sources.ru/index.php?showtopic=243159,
http://forum.ubuntu.ru/index.php?topic=18539.0;all.

KpoMe TOro, MO’XKHO HMCIOJIB30BaTh M 3allyCK C AHIJIMMUCKUM HHTEP-
deiicom koMaHa0i TepmuHana LANG=C startlazarus.

Ho, Ha B3m1s11 aBTOpOB, HanboJiee YHUBEPCATBHBIM U MPOCTHIM METO-
JIOM JTOOUTBHCSI KOPPEKTHOTO OTOOPA)KEHHS] CUMBOJIOB KUPWJUIUIIBI OyJeT
CJICIYFOIIUM.

8 He uckimodeHo, 4To BeI30B Lazarus B Apyrux AUCTpuOyTUBax LinuX MOXKHO OCYIIECTBISAT U C TIOMOIIBIO
JIpyrol KOMaHBbI TNIABHOTO MEHIO.


http://forum.ubuntu.ru/index.php?topic=18539.0;all
http://forum.sources.ru/index.php?showtopic=243159
http://www.freepascal.ru/article//lazarus/20080316091540/

Pucynok 1.6: Oxno Geany ¢ mexcmom npoepammol Ha s3vike Free Pascal
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- JeEany_run_scriptishy == =

i

ik
ET T Es

bk de deek

Pucynoxk 1.7: Okno mepmunana c pezyromamamu pabo-
musl npocpammbpl
Set the commands for building and running programs.

Pascal source file commands

Compile: |fpc nggfu |

Sanyck: |“.,'%e" |

%f will be replaced by the current filename, e.g. test_file.c
%e will be replaced by the filename without extension, e.g. test_file

‘ GDIMEHMTE.

| x|

Pucynox 1.8: Okno Yemanoeums éxnwouenusn
u apecymenmul 015 Free Pascal

Haitw: [lazarus - |

ZarnAgLieaTh B! | OnMcaHwe 1 HaseaHwe : |

‘. GOIMEHMTI: | ‘ E"\ﬂalﬁTM ‘

Pucynox 1.9: Oxkno noucka nakema
Lazarus ona ycmanoexu
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1. 3amyckaem Lazarus ¢ aHmuiickum UHTEpQEHCOM ¢ TTpaBaMu ajMHu-
HucTparopa’.

2. Bemomnnsiem komanay Tools — Conigure «Build — Lazarusy... .
B otkpeiBiiemcst okne Conigure «Build — Lazarus» Ha Bkiagke Quick
Build Options ycranaBiuBaeM ClEAYIOIIUE MapaMeTPbl KOMIUJISALIUU
Build Options — Build All, LCL interface — IDE — gtk2 (betta), rio-
cie 4ero mienkaeM mo kHomke Build m Jkmem, moka MpoOM30MAET mepe-
KOMIUJISALMS cpebl Lazarus ¢ HOBBIMHM TapaMeTpaMu.

3. ITocne »toro 3amyckaeM Lazarus u3 mMeHIO (WM U3 TEpMHUHAJIA KO-
MaHJIO0M startlazarus) W BHAMM KOPPEKTHYIO PYCCKOSI3BIYHYIO CpEIy
Lazarus.

Koneuno, s ycranoBku Lazarus MOKHO HE UCIIOJIB30BaTh MEHEIKED
MakeToB Synaptic, a CaMOCTOSTENIbHO CKayaTh BCE HEOOXOAUMBIE TTAKEThI C
caiita http://sourceforge.net/project/showfiles.php?group 1d=89339 u 3a-
TeM WX BPYYHYIO YCTaHOBUTH. I[lompoOHO mporiecc pydyHOW YCTaHOBKHU
MOXKHO Haith B UHTepHere, HaIpuMep HA  CTpaHUIIC
http://freepascal.ru/article//lazarus/20080316091540.

1.4.2 Ycranoska Lazarus nmox ynpasiennem OC Windows

PaccmoTpyM 0COOEHHOCTH YCTaHOBKH CPEJIbI BU3YaJIbHOTO MPOTpaM-
mupoBanusa Lazarus st oneparmonHoit cuctembl Windows. Ilepen ycta-
HOBKOH HEOOXOJMMO CKauaTh YCTAHOBOYHBIN (DAMII CO CTPAHUIILI 3arpy3KH
http://sourceforge.net/project/showfiles.php?group 1d=89339. VcraHnoBka
Lazarus Ha KOMIIBIOTEP OCYIIECTBISETCA C TIOMOIIBIO psia OKOH Mactepa
ycTaHoOBKH. JIst Toro 4roObl MacTep yCTaHOBKM Hadall CBOIO padoTy,
HEOOXOAMMO 3aIlyCTUTh MporpamMmy yctaHoBku Lazarus Setup. IosiButcs
nuanoroBoe okHO (puc. 1.10), B KOTOpoM T0JIb30BaTENIb MOXKET BHIOPATH U3
CIMCKa S3BIK JUIA JallbHeHIero auaisora ¢ MactepoM ycraHoBku. Haxka-
trie kHonku QK npuBener K MosBiIeHUIO CIEAYIOMEro okHa'’,

Cnenyromee okHo (puc. 1.11) umndpopmarmonnoe. OHO cooOmaeT
MOJIb30BATENI0 O Havyaje IMpoliecca yCTaHOBKU. 31ech kHomnka [lasnee mpu-
BEJIET K cieayromeMy mary Mactepa ycTaHOBKH, KHOomKa OTMeHa mpe-
PBET IMPOIECC YCTAHOBKH IPHIIOKCHHUS.

9 B Ubuntu komanaa oyaer takoii sudo LANG=C startlazarus
10 B 3TOM 1 BO BCEX MOCICIYIOIINX OKHAX UCIIOIb30BaHNEe KHONKH OTMeHA MPUBEIET K NPEPHIBAHUIO pado-
Thl MacTepa yCTaHOBKH.


http://sourceforge.net/project/showfiles.php?group_id=89339
http://freepascal.ru/article//lazarus/20080316091540
http://sourceforge.net/project/showfiles.php?group_id=89339
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Boibe puTe A3bIK YCTAHOBKH

| Brifepure asbik. KOTOPEI GYAET MCNOAES0BEH
Ii{? E NpOUECCE YCTAHOBKM:

P Yook MA

| k. | | OTraeHa

Pucynox 1.10: Okno Macmepa ycmanosxu.
Buvibop s3vika.

Ha cnenyromem stame (puc. 1.12) HeoOXomumo BBIOpaTh MyTh s
yctaHoBku Lazarus. [lo ymomuanuio mporpamma OyleT yCTaHOBJIEHa Ha
nuck C. J{ns BpIOOpa MHOTO MYTH JJISI YCTAHOBKHU CJIEAYET BOCIIOIb30BaTh-
ca kHonkor O030p. Illenmdok nmo kHonke /lasee nmpuBeaeT K CaeayrOIIEMy
IIary Iporecca yCTaHOBKH .

i';% YcTaHosia — Lazarus E]@I

Free Pascal

Lazarus

Project

Bac npuvBeTtcTByeT MacTtep
YCTaHOBKM Lazarus
Mporpararma ycradoeuT Lazaruz 0.9.24 na Baw kormMneorep.

PeromMeHIYETCA SaKPEMTE BCE NPOYKE NPMADKEHWA Neped
TEM, K8k NPOGONHMTE.

Hasiraure «Janees, yrotkl NpOAoA#MTE, Wik <0THEHS:,
UTOAE! BEIFTH M3 NPOrPaktel YOT SHOEKH.

lazarus.rreepaszcal.org

uanee> { [ OTreHa ]

Pucynox 1.11: Hauano npoyecca ycmanosku
Lazarus

11 B aToM 1 BO BCcex MOCJIEAYIOUINX OKHAX ¢ TIOMOIb0 KHONMKKM Ha3zax MOXHO BEpHYThCS K MPEAbIAYILIEMY
mary MacTepa yCTaHOBKH.
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i'.:-zl YecTaHoeka — Lazarnus

Bmfiop nanky YycTaHoOBEM
B kakywo nanky Bel soTure yoraHoewTe Lazams Y <
o A
,'J [Nporpardra yeTaHoedT Lazarus B Casayrwyl nanwy.

Hairaure ¢Janees, yrodkl npogon#kTe. Eciu Bel $oTHTe BEIGPATE APYryD Nanky,
HasruTe «00s0ps.

an

TpeAYeTcA Kak mM1HMYv 386,55 MO ceofogHoro gMCckOBOrn NpOCTPaHCTEA.

[ < Hazan ][ Hanee > ][ OTreHa ]

Pucynoxk 1.12: Oxno evibopa nymu ons ycmanosku Lazarus

Crnenyronuii mar — 3T0 BBIOOp HEOOXOIAUMBIX KOMITIOHEHTOB M3 IOJ-
HOTO TiepedHs cpeacTB cucteMbl (puc. 1.13). ITo ymomuanuio OyayT ycTa-
HOBJICHBI BCE KOMIOHEHTHI CUCTeMbl. OTMEHUTh YCTAHOBKY KOMIIOHEHTA
MO>XXHO, €CJIM LIETYKOM MBIIIHA yOpaTh METKY PSAJIOM C €ro nMeHeM. KHor-
ka Jlajee mpopoipkaeTr mporecc yCTaHOBKH. B cienyrommx okHax Ma-
CTepa yCTAaHOBKHU MOJIb30BaTEIh CMOXKET BhIOpaTh narnky meHio IIyck, B KO-
TOpOH OyJeT CO3laH APJbIK Ul YCTAHABIMBAEMOIO IIPUIIOKEHHS >, U CO-
3/1aTh Ha PaboUYeM CTOJIE APIBIK I npuoxkenns Lazarus®.

Hanee Mactep yCTaHOBKHM COOOIIUT O TOM, KyJa OyIe€T YCTaHOBIJIEHO
npuioxkenue Lazarus, KakoB TUIT YCTAHOBKH, KAKUE€ KOMIIOHEHTBI CUCTEMBI
OBLTN BBIOpAHKI, Iie OyJET CO3/IaH SIPJIBIK M OyJIeT JIU CO3/1aH 3HaYOK Ha pa-
o0oueM croie. [Tocie 3Toro HaYHETCs MPOIECC YCTAHOBKYU MPUJIOKEHHUS Ha
koMmnbioTep. KoHTponupoBars MHCTAJUISIIUIO OPHUIOKEHUS TOJIb30BATEIb
MOXET C TOMOIIBIO JJMHENHOIO MHUKATOPA, a MpepBaTh — KHONKOW OTMme-
HA. 3aBepliaeTcs MPoIEecC YCTAHOBKU IIEIYKOM MO KHOMKE 3aBepIIMTh.
3anyck Lazarus MOXHO OCYIIECTBUTh W3 DJIIABHOTO MEHIO KOMaHJAO0M
IMyck — IHHporpammbl — Lazarus — Lazarus.

12 Tlo ymomyanwuio sipasik co3naercsa B MeHio Ilyck — IIporpammel.
13 C nomourpo IenyKa MBIIIM YCTAaHOBUTH METKY B ToJje psaoM ¢ komannoil Co3garh 3Ha40K Ha pado-
4eM CToJIe.
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|
o ¥eTaHoeka — Lazarus

Bmfop KOMNOHEHTOE 4
K.akuME KOMNOHEHTEI A0M#KHE! ObTE YCTAHOBNEHE!? j

BbISEpMTE KOMAOHEHTEI, KOTopele Bl ROTWTE YCTaHOEMTE, CHUMWTE SnamKM o
K.ORMNOHEHTOBE, YoTaHAENMBSTE KOTopEIE He TpetyeTeA. Hakrure «lanees, koraa Bel
GY0ETE FOTOEL! NPOLOHMTE.

| [NonHaA YCTAHOEK S

Inztall AT interface dil 1.2 Ma ~
Ceazate Lazariz o ©afnard, MrMewm9 pacuupede Ifm

Ceazate Lazarmz o ©afnard, WrEw K paciuMpeHUe pi

Ceazate Lazariz © ©afnardd, Wretwid pacuperie lpk

Ceazate Lazariz © ©afnard, Mretwid pacupede pr

Ceazate Lazarz c ©afnardd, MMetwbidd pacllMpeHIE inG

Ceazare Lazars c dalinard, MMELW MM pacluMpeHHe  pas

Ceazare Lazars ¢ dalinard, MMEKW MM paciuMpeHUE .pp hd

T eEYWME BRIODp TRPEAYET HE MeHee 387,56 MA Ha gucke.

[ ¢ Hasan ” Hanee > l [ OTrEHa ]

Pucynoxk 1.13: Oxno 6vi60pa KoMnoHeHmo8 OJis
VCMAHOBKU NPUTLOHCEHUS

1.4.3 Cpena Lazarus

Ha puc. 1.15 noka3aHo OKHO, KOTOpOE€ IIOSIBUTCSI TIOCJE 3aIlyCKa
Lazarus. B BepxHel 4acTH 3TOr0 OKHA pa3MEIIAETCs 2IA6HOe MEHI0 U na-
Henb uncmpymenmog. CiaeBa pacroNokKEHO OKHO UHCNEeKmopa 00beKkmos, a
cIpaBa OKHO pedaxmopa ucxoono2o koda. Ecinu cBepHYTh WIW CIBUHYTH
OKHO PEIAKTOpa, TO CTAHET AOCTYIHBIM OKHO (hopmbl, IPEICTABICHHOE Ha
puc. 1.14.

Pucynoxk 1.14: Oxno gpopmol
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Pepaxtop Lazarus ¥0.9.24 6era - project1

=101 %]

@afn  Opaeka Mowck MpocvoTp  MpoekT  3anyck  KOMOOHEHTEl  KIHCTPYMEHTEI OKpy®eHHE OkHa COpaska
D m. - @ = | ﬂ Standard _.pn_n__:_u:.w__ Commaon _u_uz_:u_m_ D_m_n_m_m_ Mizc _ Data _uazzo_m_ Dm,m}nnmmm_ m.__._mwm_.:_ mw_zmn_;_ RTTI _ 1Fra _ m_u__un__u_

85 » Il 8¢k TR xAERF ¢« B [EE[ |

MHcnekTop of

o1 TFormi] Unitt |

e aKTOp HCHOAHOMD KoAa Lazarus 10l x|

unit Unitil; =l
{Smode objfpc}{SH+}
interface _

uses

Classes, SysUtils, LResources, Forms, Controls, Graphics, Dialogs:
CeokcTES __u_ua_u_._.:n_ WatpaHHoe

type
Action = TForml = class (TForm)
AckiveContral prirvate
{ private declarations }
public
{ public declarations }
end;
rar

Forml: TFormil:

implementation

initialization
{5 uniti.lrs}

end.

_ 4| & 83 _ BT [unitt pas

Pucynoxk 1.15: Cpeoa suzyanvroeo npoecpammuposanus Lazarus
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Paboty Hag mporpammoil B cpefie BHU3yalIbHOTO MpPOrpaMMHUPOBAHUS
YCJIOBHO MOXKHO pa3OuTh Ha JBe 4acTu. [lepBas 3TO co3gaHue BHEIIHETO
Buaa (uHTEepdeiica) Oymylier mporpaMMbl, BTOpas — HaIKWCaHUE IIPO-
rpammHoro koma. Urtak, urncnexmopa ob6vexmog M OKHO (hopmbl HYKHBI
JUIsl co3faHus UHTEepderica MporpaMMbl, a pedaKkmop UCXOOH020 KOOad —
1St paboThl ¢ €€ TeKcToM. Dalibl, U3 KOTOPBIX B pe3yibTaTe MOIy4aeTCs
POTrpaMMa, Ha3bIBAKOT NPOEKMOM.

1.4.4 InaBHoe meHio Lazarus

Bce xoMmanbl, He0OX0AUMBIE 11 pabOThI B Cpejie BU3YyaJIbHOIO IIPO-
rpamMmupoBanusi Lazarus, comepxkarca B eragnom mewnto. JIocTyn K KO-
MaHJIaM TJIaBHOTO MEHIO OCYILECTBIISCTCS OJMHAPHBIM IIEITYKOM JICBOM
KHOIIKOW MBIIIIH.

Paboma ¢ ¢aiinamu B cpene Lazarus ocyuiecTBiseTcsi npyu MOMOITA
nyHkTa MeHio d@aitj. KomaHbl 3TOro myHKTa MEHIO MOXKHO pa3OWUTh Ha
IPYIIIIbL:

- co3nanue HOBBIX (paitioB — Co3matb moayiab, Co3narb ¢gopmy, Co-
31aTh...;

- 3arpy3ka paHee co3faHHbIX (ailioB — OTKPbITH, OTKPHITH HeJlaBHeE,
BepuyTs;

.- coxpa"enue (QainoB — Coxpanutb, CoxpaHuTh Kak..., CoxpaHUTh
BCE;

- 3aKphITHE (PaliIoB — 3aKPBITH, 3AKPBITH Bee (pailibl perakTopa;

- BBIBOJI Ha neuyath — [leyars...;

- nepesarpyska cpenbl — Ilepe3anyck;

- BBIXOJ U3 cpensl — BuIxon.

Komanzpl, mpenHa3sHau€HHbIE I peOaKmupo8aHus MmexKcma npo-
epammno2o koda, coopannl B MeHIO IIpaBka. B OCHOBHOM 3TO KOMaH/ibl
XapaKTepHbIC JJIs1 OOJBITUHCTBA TEKCTOBBIX PEIAKTOPOB:

- KOMaHJIbl OTMEHBI WM BO3BpaTa mocieaHei omnepanuu — OTMEHMTb,
BepHyTh;

- KOMaHJbl IEPEHOCA, KOMMUPOBAHUS W BCTABKU BBIACICHHOTO (hparMeHTa
TekcTa B Oypep — Boipe3aTs, KonmupoBatb, BcTaButh;

- KOMaHJIbl, padoTarolne C BBIJCICHHBIM OIOKOM Tekcta — CIABHHYTH
010k BipaBo, CABHHYTH OJIOK BJIEBO;

- KOMaHJbl CMEHBI peructpa — BepxHuii peructp BbiaeaeHus, Huxuuu
PErUCTP BbljIeJICHNS;

- KOMaHJbl BbIIETIEHUS (parMeHTa TeKcTa coOOpaHbl B MyHKTE MEHIO BbI-
NeJUTh.
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Jlanee OymayT mepednciieHbl cueupruuecKre KOMaHabl peakTopa mpo-
rpaMMHOro koga Lazarus.

Komanna 3akoMMeHTHpPOBATH J100aBISET B Hadajde KaXJI0W CTPOKH
BBIJICJICHHOTO (pparMeHTa JBa CUMBOJA «KOCas 4YepTay, 4TO IpEBpaIiacT
BBIZIEJIEHHBIN TEKCT B Kxommenmapuu', xomanga PacKoMMeHTHPOBATHL
BBITIOJIHSIET OOpaTHOE JEHCTBUE.

KomManzaa 3ak/a04uTh BblJeJe€HUE B... IPUBOIUT K OTKPBITHIO JUAJIO-
roporo okHa (puc. 1.16), B 3TOM OKHE MOJIb30BaTeIb MOXKET BHIOPAThH
KOHCTPYKIIHIO SI3bIKa MPOrpaMMHUPOBAHUS, B KOTOPYIO OyAEeT 3aKJIFOYEH BbI-
NIEJICHHBIN ()parMeHT TEKCTa.

Komanna CopTupoBKa BLIOPAHHOIO... OTKPHIBAET JUAJIOTOBOE OKHO,
B KOTOPOM MOKHO YCTaHOBHUTb IMapaMeTpPhbl COPTUPOBKHU TEKCTA B BbIJICJICH -
HOM (pparMeHre.

7%, JAKNHYHTE BblgeneHHoe =10 %]

~ BriGepuTe cTpYKTURY 0NA SAKAKNYEHKA B HEE BRILENEHWMA

{* Ty Finally

Ty Except

{" Begin..End

{~ Far | do begin..end
" while | do begin..end
i~ FRepeat. ntil |

" With | do begin..end
o4l

2akno4HTE OTraeHa

Pucynox 1.16: Boibop koncmpyKyuu s3vika 015 3aKaroue-
HUsL 8 Hee 8blOeNeHH020 (hpazmMeHma npPocPamMmHo20 KoOd

Komanpr mento Ilonck MoxHO pasnenuth Ha rpynnsl. [lepBas rpyt-
1a — 3TO HEMOCPEJICTBEHHO KOMAHObL NOUCKA U 3AMeHbl, BTOPAs - 3TO KO-
MaHJIbpl Tepexojia, a TPeThsl — padoTa C 3akiaakoi. B yeTBepToit rpyrme
00BbEIMHEHBI KOMaH/Ibl TTIOMCKa, 3aMEHBI U MEPEX0/ia B BbIJICICHHOM (par-
MeHTE. BOJIBIIMHCTBO U3 3TUX KOMAaH]I UCIIOJIb3YIOTCSI B TEKCTOBBIX PEaK-
TOpax, CMBICII OCTAJIbHBIX MOHATEH W3 Ha3BaHUA.

[TynkT Mento IIpocMOTp IPUMEHSIIOT JJIsI HACMPOUKU BHEUIHE20 8UOA

14 KomMeHTapuii — ¢parMeHT MporpaMMHOTO KOJa, KOTOPBIH HTHOPUPYETCs] KOMIMIATOPOM. OOBIYHO KOM -
MEHTapHU HCIONB3YIOT JJIS MOSCHEHWH K MporpaMMme WM JUIS BPEMEHHOTO HMCKIIOUCHHs (pparMeHTOB
TEKCTa IPH OTIaKe.
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cpeobl npoepammuposarus. llepBasi TpyIna KOMaHJl OTKPbIBAET WJIM aKTH-

BU3HPYET CICAYIOIINE OKHA!

- UHCeKTOp 00beKTOB — OKHO, C TOMOIIBIKD KOTOPOTO MOXHO OITHCATh
BHEITHUN BHUJI M TOBEACHWE BBIJCICHHOTO OO0BEKTa (TOAPOOHO CM. TI.
1.4.8);

- PegakTop MCX0QHOr0 KOAa — OKHO, B KOTOPOM MOXKHO CO3/1aBaTh U pe-
JaKTUPOBATh TEKCT MpOTrpaMmbl (MoaApoOHO cM. m. Ommbka: MCTOUHUK
NEePEKPECTHON CCHIJIKM HE HAMICH);

- O0o3peBareib KoJaa — COACPKUT OOITYI0 HHPOPMAIIUIO O IIPOCKTE;

- Penaxkrop LazDoc — penakTtop maba0HOB;

- bpay3ep koga — OKHO IPOBOJAHUKA MTPOECKTA.

Cnenyromas rpynna koMana nyHkta MeHio IIpocMoTp ToXke OTKphIBa-
€T IWaJIOTOBBIE OKHA. DTH OKHA HOCIT MH(POPMAIMOHHBIA XapakTep. Tak
koMaH 16l MoayJib... 1 @opMma... BBIBOJSI CIUCOK MOAYJIeH U (popM JaHHO-
ro npoekra. Haznauenne komanpg Ilokasarb 3aBHCMMOCTH MOAYyJel U
Iloka3aTs cBelleHUsI 0 MOIYJie TOBOPSAT camu 3a ceOs. Ilociaemnss ko-
MaHsa 3Toi rpymibl [lepekaouuTs Moayab/GopMy aKTUBU3UPYET OO
OKHO peJlaKkTopa, Ju0o hopmy.

B nocnegnen rpynmne koMaH]1 ClIenyeT OTMETUTh KoMaHabl Iloka3ars
NAJIUTPy KOMIOHEHTOB U Iloka3aTh KHONKHM OBICTPOro A0CTyNA. YCTa-
HABJIMBAS METKU PSAJIOM C 3TUMH KOMaHJaMH, MOJIb30BaTEIb BBIBOJIUT Ha
9KpaH WM HA000pOT youpaeTr nareau uncmpymenmos. Komangoit OxHa
OTJIAJIKM TIOJIB3YIOTCSI BO BpPEMs OTJIAJKH IMPOrpaMMHOIO Koja. 3AECh
MOXHO BbI3bIBAaTh OKHO HaO/M0neHuii, OKHO OTJAaJYMKA, [IPOCMATPHU-
BAaTh TOYKHA OCTAHOBA W 3HAYCHUS NMEPEMEHHBIX B IMPOLIECCE BBINOJHEHUS
MIPOrPaMMBlI.

Komanapl myHkra MeHto IIpoekT mpeaHazHAYeHBbI ISl BBITOJTHCHUS
PA3IUYHBIX Onepayuli ¢ NPOeKmom.

- KOMaH[bl co3aanus npoekra — Co3xarh mpoekT U Co31aTh MPOEKT M3
(paia;

- KOMaHJbl BBI30BAa paHEEC CO3JaHHOTO INpoekTa — OTKPBITH NPOEKT,
OTKpBITH HEAABHUH NPOEKT, 3AKPBITH NMPOEKT;
- KOMaHJbl coxpaHeHus npoekra — CoxpaHurb npoekt, CoxpaHUTh

NMPOEKT KaK..., Ony0jIMKOBaTh NPOEKT;
- KOMaH[bl ynpasiieHusa npoektoM — MHcnekTop npoexra, Hacrpoiika
npoexra..., [lapamerpsl koOMIuiasiTOpa # T.10.
KoManzpl, MO3BOJAIOIINE 3anycKamsb Npoekm HA BBINIOJIHEHHUE U 6bl-
HOMHAMb €20 OMIAa0Ky, COIEPKATCA B IIYHKTE TIIABHOTO MEHIO 3amyCK:
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- CoOparb — cOoOpKa mporpaMMbl U3 OTKOMITUIMPOBAHHBIX (DAMIIOB;

. CoOpaTtb Bce — CKOMITIOHOBATh BCe (paiiibl MPOCKTA;

- bbicTpasi KOMIUWJISIIUA — KOMITWISIUS (PaiIOB MPOTPaMMBbl;

- 3amyck — 3alycK NPOEKTa € MOMONIbI0 OTIAAYHUKA (KOMIWISLHUS,
KOMIIOHOBKA U BBITIOJTHEHHUE);

- ITay3a — mpuOCTaHOBKA BBITIOJIHEHHUS MPOTPAMMBI JI0 HaXXKaTHs JIFOOOM
KJIaBUIIIN;

- IIar ¢ BX0@0M — pPEXUM IOIIArOBOTO OTIAJ0YHOIO BBHITIOJHEHUS MPO-
IpaMMBbI C BXOJIOM B BBI3bIBA€MbIE TIPOIIEAYPHI U (PYHKIIUH;

- IIar B 00x01 — peXUM MOIIArOBOTO OTIAAOYHOTO BBITIOJHEHUS MPO-
rpamMMBbl 0€3 BXOJ/ia B BbI3bIBAEMbIC MPOLIETYPHI U (PYHKIINH;

- 3amyck 10 Kypcopa - OTJIaJiKa U BBIIIOJIHEHUE TPOrPaMMBbI B 3TOM PEXKU-
M€ OCYUIECTBIISIFOTCSL JO OIEeparopa, CTOSAIIETO B CTPOKE MOMEYEHHOMH
KypCOPOM;

- OcTaHOB — IIPEPHIBAHUE BBHITIOJIHEHUS POTPAMMBI;

. COpoc oTi1agyukKa - cOpoc BCEX paHee 3aJICMCTBOBAHHBIX OTIAI0YHBIX
CPEJCTB U MPEKpaIEHUE BBITIOJIHEHUS POTPaMMBbI;

- Hacrpoiika cOOpKU+3amMycKa... - HACTPOUKA MAPAMETPOB KOMIIOHOBKH
U 3aIyCKa;

- Boruncautb\M3MeHUTh - BO3MOXXHOCTh MPOCMOTPETh 3HAUCHHUE Tepe-
MEHHON W/MIM HAWTW 3HAYEHHE BBIPAKECHUS B MPOIIECCE BBIMOTHECHUS
porpaMMbl, MPU HEOOXOAMMOCTH MOKHO M3MEHHUThH 3HAUYCHHS JIOOOU
IIEPEMEHHOM;

- l00aBUTH HAOJMIONEHUS — B OTKPBIBAIOIIEMCSI OKHE MOXKHO YyKa3aTh
NIEpEMEHHbIC W/UJIM BBIPAXKEHUS, 38 U3BMEHECHUEM 3HAUYE€HUM KOTOPHIX Clie-
JyeT MOHAOJI0IAaTh MPU OTIaJAKE IPOTPAMMBI;

- 100aBUTHh TOYKY OCTAHOBA - YCTAHOBKA B TEKYIIEH CTPOKE KOHTPOJIb-
HOM TOYKH; MOCJIE 3aIyCKa MPOrPAMMHOIO KOJA OTJIAaIYUK IPEKPATUT €TI0
BBITIOJTHEHHE TIepe]] ONepaTopoM, TOMEYEHHBIM TOYKOM O0CTaHOBA; B MPO-
rpaMMe MOXHO yKa3aTh MPOU3BOJIbBHOE KOJIUYECTBO TaKUX TouyeK. Touky
OCTAaHOBA TAKK€ MOXHO JOOABUTH IIETYKOM MBIIIN MO HOMEPY CTPOKHU
MPOTPAMMHOTI0 KOJIa.

Paboma ¢ komnomewmamu' OPraHM30BaHa IPH IOMOIIM KOMAaH]I
nyHkTa MeHI0O KomnoHeHTbl. [IyHkTel MmeHIO MHCTpYyMeHTBI 1 OKpyxe-

HMe TIPUMEHSIOT JJIs1 HACTPOMKHU CBOMCTB CPebl MPOrpaMMHUPOBAHUS.

15 KOMIOHEHT — 3TO TOTOBBIN MPOrPaMMHBIN KO, KOTOPBIA MOYKHO HCIOIB30BATh IPU HAIMCAHUU TIPOTpaM-
Mbl. [lyHKT MeHI0 KoMIOHeHTBI MpeaHa3HayeH U pacliupeHus cTaHAapTHOro Habopa 3a cueT 100aB-
JICHNS1 KOMIIOHEHTOB JIpyTUX Pa3pabOTUHUKOB.
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Paboma ¢ oxnamu B Lazarus BBITIOJHSETCS MPU TOMOIIM MYHKTa
MeHI0 OxHa. Ha3BaHusi KOMaHJ 3TOrO MyHKTa COBIIQJIAIOT C HAa3BaHUSIMHU
OKOH, Y BBIOOD JIFO0OI KOMaH bl IPUBENIET K AKTUBAI[UN COOTBETCTBYIOIIIE-
IO OKHa.

[Tyakr MeHio CnpaBka 3TO crpaBo4yHas MHOOpMaIMs O CHCTEME.
31€Ch MOXXHO BBI3BIBATH CPEACTBA CIPABOYHOM CHCTEMBI M BBITIOJHSTH €€
HACTPOUKY.

1.4.5 OxnHo ¢opmbl

OxHo ¢hopmul (puc. 1.14) — 310 poekT uHTepderica Oymyuiero mpo-
IPAaMMHOIO MPOAYKTA.

Bnavase 3To OKHO COJIEPKHUT TOJIBKO CTaHIAAPTHBIC AIEMEHTHI — CTPO-
Ky 3arojIoBKa M KHOIIKH pa3BEPTHIBAHUS, CBEPTHIBAHUS U 3aKPBITHSA. Pabo-
yas 00IaCTh OKHA 3alI0JIHEHA TOUKAMH KOOPIMHATHOM ceTKu '°.

3agada MporpaMMHUCTa — UCIOJIb3Ys naHelb KOMNOHEeHMO8, 3all0JIHUTh
dbopMy pa3aTuIHBIMUA UHTEP(PEHCHBIMHU IJIEMEHTAMH, CO37aBasi TEM CaMbIM
BHEIIIHUW BUJ] CBOEH MPOTPAMMBI.

KoManael HacTpoiiku okHa (popMbl HaxXoJATCA Ha BKIajake Pemakrop
dopm (puc. 1.17) B meHto Oxpykenne — HacTpoiiku oKpy:KeHUS...

1.4.6 Oxno pexakropa Lazarus

Oxno pedaxmopa (puc. 1.15) TecHO cBA3aHO C OKHOM (HOPMBI
(puc. 1.18) u nosiBiIsIeTCA BMECTE C HUM IPU CO3JJaHUK HOBOT'O MTPOEKTA.

OKHO pemakTopa o yMOJYAaHHIO HAXOAWUTCS HA MEPBOM IUIAHE U 3a-
KpbIBaeT OkHO (hopmbl. [lepexitouaTbess MEXAY STUMU OKHAMU MOXHO KO-
mannou IIpocmorp - Ilepexounts Moayias/popmy, knasuiieit F12 nnm
IIPOCTO LIETYKOM MBIIIIH.

OKHO penakTopa MpPEeIHA3HAYEHO ISl CO3JAHUS M PEIAKTUPOBAHMS
TEKCTa MPOTrPaMMbl, KOTOPBIA CO3AETCSA IO OMPEACIICHHBIM IPAaBUIIAM U
OMUCHIBAET HEKUU anropuT™M. Eciam okHO (opMbl ompenenseT BHEITHUN
BUJI OyAylel mporpamMMbl, TO IPOrPaMMHBIN KOJI, 3alIMCAHHBIA B OKHE pe-
JAKTOpa, OTBEYAET 3a €€ MTOBE/ICHUE.

Brauasne OKHO pefakTopa COAEPKUT TEKCT, 00eceunBarouii padboTy
nycToil (popMbI. DTOT MPOTrpaMMHBINA KOJ TIOSIBJISIETCS B OKHE pEeAaKTopa
aBTOMATUYECKH, & MPOrPAaMMUCT B XOJIe¢ padOThl HAJl MPOEKTOM BHOCHUT B
HETO JOMOJHEHUS, COOTBETCTBYIONINE (PYHKIUSAM MMPOTPAMMBI.

16 KOOp,I[I/IHaTHaH CCTKa 0T06pa>1<aeT05{ TOJIBKO Ha 3TaIl€ Co3AaHus IpOrpaMMbl.
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— Mone zameTok,

— Cetra
W Mokasare ceTky

[T MNokaselEaTe Sa30p Y FpaHHL

[ BbIpP3aBHWEATE NO CETEE

PazMep ¥ CeTKM IB vI
Pazmep ¥ ceTkH IB vI

LEeT ceTRH - |

EelaeneHme

—

Z030,aHHe

L__|

[~ BbifWpare BHYKOE

— MHL N0SHUHOHHMpOEAHIMA

— PazHoe
v MMokasare HASEaHKA KOMAOHEHTOE

[v MokasbiEaTe NOGCKaSHK PELAKTORA
v AETOCOZ0AHME BOPM NPM OTEPBTHK MOgYAA

[+ Bbifop NpaBbit LW enHrom

LlgeT BEIAENEHKHA -l
LigeT mapkepa -l

[v YMEHEWWTE NPOPHCOEKY AMSaHHEDOE

[+ TMokasbiEaTe AMHEM NOSHUMOHUPOESHKA

[v BrIpABHMEATE MO AMHUAR NOSMIMOHUPOBAHIA

UEET CNEeEa CEEpxY

—

UEET CNpaEa CHHEY

—

OtraeHa

o |

Pucynok 1.17: Hacmpotixa okna ¢hopmoi

A mnit Unitl:

{S5mode ohjfpc} {5H+}

L interface
o uses |
B Clagses, SvaUtil=s, LEesources, Forms, Cont
L tvpe
A TForwml = class (TForm)
L private
L { private declarations }
e public
"""" { public declarations } _lll
4| I [
| oo B2 |MzmenEH |ECT |unit] pas o

Pucynok 1.18: Oxkno ghopmul u oxkrHo pedaxmopa
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OOparute BHUMaHUE, 4TO MpH 3arpy3ke Lazarus aBromarnyecku 3a-
IPYKaeTcsl nocieOHul npoekm, ¢ KOTOpbIM padoTai nojib3oBareib. [Ipouc-
XOAUT ATO Onarojapsi ycraHoBKe OTKpPbIBATH MOCJEIHUNA MPOEKT MpPH
3amycke (puc. 1.19, 1.20), kotopas HaxoauTCsl Ha BKJIajake Daljabl MEHIO
Oxpyxenne — HacTpoiiku okpy:keHUd.... Ecu yOparb METKY pslioM C
koMaH10¥ OTKPBIBATh MOCJIEIHUN MPOEKT MPHU 3aMMyCKe, TO IIPU 3arpy3-
ke Lazarus Oyner co3naBarb HOBbIl NPOEKm.

Hacmpoums oxno pedakmopa MOXHO ¢ TIOMOIIBIO BKIaaku OOmme
MeHio Oxkpy:xenne — Hacrtpoiiku penaxkropa...(puc. 1.21). Jlna toro
4YTOObl YCTAHOBUTH (OTMEHUTH) Ty WJIM HHYIO HACTPOMKY, JOCTATOYHO
YCTaHOBUTH (yOpaTh) MapKep psJIoM C €€ Ha3BAaHUEM U MOATBEPIUTh U3ME -
HeHUs HaxatueMm kHomnku OK.

“%. HacTpoiiy OKPYHEHHA ... ;lglil
T Akl | Patioumi u:Tu:u'lI OkHa I PenakTop dopr | MHCnekTop ofeekToE PESEpBHpDBaHHEI Hmeﬂ_"l

Mpeaen He daBHHX hafnos
1o -
MpeAen HEASEHKS NPOSKTOE

5 [

v OTKpRIBATE NOCAROHWEA NPORKT NPM FaAMYCKE

~ Karanor Lazans [ofwmWi 00A BCex NpoekToE)]

IE:'xIazarus'x j |
~ Myte KornunATopa [ppodEh. exe

|c:x|azarusxfp.:a2.2.m|:inxi385-win3zxfpc.exe | |
~ Karanor vcxogHoro kaga FPC

In::'\lazarus'\fpn:'*.E.E.D'xsnurce'x j |
~Myre & Make

| Mazarushpc2 2 Nbin\i386-win32imake. exe | |
~ Karanor gnA cOopkM NpotHEL NpOSKTOE

| \DOCUME ~149335~1\LOCALS “14T emph = . |

Ok OTreHa |

Pucynox 1.19: Oxkno nacmpoiixku aiinos 6 cpede Windows
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Dannel | Pafiouwid con _ ClkHa _ Penaktop dopm

MNpefen HegaeHuy haAnoe

WHcnekTop ofibexTos _,,_..x

10

:ﬁmhm._._ HELAEHWX NPOEKTOE

5

™ OTkpeIBaTE NOCNEAHMA NPORKT MM 3aNyCKe

-Haranor Lazarus (oblimi NA BCBY NPOSKTOE)

=

;. HacTpodxu pepakTopa ... .LEE

Ofwme _ H_E_.S_s_ Knaswiust | e _ CodeT ool | Ceopawinsie _P_Hu_

~Hacrpoiiku pegaTops ..

™ Krorea Alt - pesurs koncwHor, [V MpokpymiTe 20 KOHUA CTROKM

¥ Aptomeiiensnie [~ Home nepsacgir & Hayany TeKcTa B CTpOK
[ Beeras sugimed kypcop

¥ Benislsowue nonckaskd nond (nee) ¥ Yebie TABw

v Mogcestea crobok

[~ MowaseiBaTs NoOckazEY Nped npakpyTee ¥ TAB B npofenk

Pucynox 1.20: Oxno nacmpotixu ¢aiinos 6 Linux

¥ Monceetea cubTarcuca [~ Thb ebuenaer dnoku
fustilib/lazarusf /. [¢ Pensemiposatue Diag Diop [¢ Dfpesare mocTos0E NpOSEs)
[ Bpocute daiinkl I Citkar nocne coxpaHesys
~[yTe koMAMAATORa (ppc3tE)
. ¥ Mporpyrea wa nonoesy crpasiuel [ Tpyinosan omena
fustibinfppc306 /.
I~ Couparsre nonomesue kypopa no ool Beienurs cTpoxy 4, wemkom
-RaTanor wexogHoro koga FPC [~ Hemogmiommisi ypcop [ Copimu meais
fustishareffocsre/ /. [~ Kypcop npoRYcKasT Bedensmeos [ ok asmimate &HOMKS 28 PEmiE 3ak0a0 0K
[~ Mpapad koMK NepeseluaeT kupcop [ Haimi TekcT nog Kupcopoed
Myt & Make [ Mpokpyweats Ha cTpoky Merewe [ CAOBO NP NUCTOM KoMMpoBaHAH
/. I™ Mpoxpyrvme a0 korua paing
-Katanor ana chopku npoBHer: npoekToE 2 q_ OTeTyn Bnoka
frnpd f] - 32767 ..._ MHHMT OTHEH
B q_ [Wkpitr4a TABa
0k _ OTmeHa _ 1] 4 _ Orraena _

Pucynox 1.21: Hacmpotiiku oxna pedakmopa
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Ha Bxnagke Jducnien meHro Okpyxkenue — HacTpouku peanakro-

pa...(puc. 1.22) MOXXHO uzmenums wpugm TEKCTa IPOrpaMMHOIO Koja.
%, HacTpoiikK peAaKTOPa ... O] x|

O6wme  Jducnnei | KnaBHUJHI Ueer I Eu:u:leTu:u:uIsI CEOpayYHESHHE KD.EI.EII

I paHuuE!

[ TNpaEas BHAMMAA FPaHKLA a0 | [pagaa rpaHAna

¥ Buauroe none [nee) :ll LIEET NpaBo rpaHH

[T MNokaseleaTe HoMepa CTROK, n | LUWpKHa nona (need

I | LlgeT nonA (nees)

~ WpMdT pegakTopa Mo YroA4aHMD

LUpHthT peaakTOpa

IEDurier M j _l

13 | BreicoTa WpHpTa

IEI - I PMEXMCTPOYHEIM HHTEDEAN

{ Comment } [
{5F- compiler directive}
procedure TForml.EButtonlClick (Zender: TOhject): —_
var ff Delphi Comment

Nurber, I, X: Integer:

hegin
Nurber := 12345;
Caption := 'The number iz ' + IntTo3tr iI‘-Iuml:uer],:_ILI
4| I 3

ak | OTraeHa |

Pucynox 1.22: Oxno nacmpoiiku peoakmopa npo-
2PAMMHO20 KoOa, 8KkaaodKka Jucnieti

J1J1s1 KOpPEKTHOTO OTOOpaKEHUsSI CHMBOJIOB KUPHJLIUIIBI B OKHE peJIaK-
Topa koja noA ynpasinenueM Ubuntu Linux HeoOxonuMo B OKHE HACTPOEK
penakropa B nosie lllpudt penakropa ycranosuth tun mpudra — Fixed

Misc, niociie yero BeiOpars koaupoBky ISO 10646-1 (puc. 1.23).
Kak u B OOJBIIMHCTBE TEKCTOBBIX PEAAKTOPOB, B PENAKTOpPE MpPO-
rpamMHOro koja Lazarus mpegycmoTrpeHa paboma c¢ wiabnronamu. 31€Ch
noJl 1IabJIOHOM TIOJPa3yMEBACTCSI ABTOMATHYECKUN BBOJ KOHCTPYKIIHM

A3bIKa IPOrPAaMMHUPOBAHUS.
Hanpumep, nons3oBareiab BBOIUT CUMBOI b, 3aT€M CUMBOJI MpooOe, a

Ha DKpaHE MOABISAECTCA KOHCTPYKIMA begin ... end. Hacrpoliky ma-
OJIOHOB MOXKHO BBITIOJTHUTH B IMAJIOrOBOM OkHeE (puc. 1.24, 1.25), xotopoe
MOSIBUTCSL TOCJE BBINOJHEHUA KOMaHAbl Okpy:kenue — Illa0aoHbI

Koaa.... Hampumep, uToObl 3apaboTan pacCMOTPEHHBIN ITA0JIOH, HYXHO



IWipmdr WHHOpMALMA 0 WpniTe | DuneTp
Wi CTine WwpKdma Pasmap:
finad madmrm | ] 12
[Tangsong i koiB-r E*
fixed (i) medium semicondensed [ 7
medism [L] 8-
fixed (sony) sal 06461 ER
freemono rrediem semicondensed [C] 10
freezans 12+
freaserif £ | medism Haknorked semicondensed [C] A LER )
[MepeycraHoeuTe dMnLTp Matpura: ~ Touex -« Makcen
Mpumap:
sbodsf ghi jk ABCDEFGHIJK
310 2% BaimHes WpediT, BoIMaERs npoGnemMe © HAYEPTAHWEN,
Ok | Mpenere I CITuaemnTe |

Pucynoxk 1.23: Hacmpoiixa xupuniuyst 6 OC Ubuntu

= IllabnoHb KO3

— Faiin

Il:: Wazarushlazaz.do

— Wl agnoHeE!

arrapc - “array declaration [const]” -

arraﬁd - "arraE declaration [var]"

JofasuTs

be - "beqin end elze begin end”
casee - 'case statement [with elze]”

Hoanure

case: - 'case statement'
clazzc - "clasz declaration [with Create/Destroy overndesz)"
clazzd - "clazz declaration [ho parts]”

MNpaeka

classf - "'clags declaration [all partz]"
fnrh -_'_'_fn:nr .statgame_ntf'

=l

—b - begin end

[+ BrnmyuTe makpockr  BoTaewme Makpoc |

— AETOSAEEPLUEHHE NP OGHAPUHEHMH. .

v koHua cTpoku v npodena

[T koHua cnoea [T cumeana

begin
I
end

< |

-

s

W Ok

L OTMeHA

Pucynox 1.24: Oxkno nacmpoiiku wabioHo8 pedakmopa
npocpamMmuo2o kooa 6 cpede Windows
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BBIOpATh (IIEJIKHYTH IO HEMY MBIIIKOM) B CIIUCKE 1IA0JIOHOB CTPOKY b -
begin ... end d yCTaHOBUTb MApKep PAJIOM C KOMaHI0W BKINYUTH
MAaKpoOChl. 3aTeéM B Ipynie KOMaH] ABTO3aBeplIeHHE NMPU OOHApPYKe-
HMH... BKIIIOUUTH (hJ1akKOK BO3JIe clioBa mpodenaa. Eciu cpenu koMaH1 aB-
TO3aBEPIICHUS BHIOpATh KOHEN CTPOKH, TO MIA0JIOH Oy/IeT MOSBIATHCS B
TEKCTE MPOrpaMMbl OCJIE BBOJIA CUMBOJIA b 1 Haxartud kinasuiin Enter.

[ITabm0HBI MOXKHO 100ABIISITh, YAAISATh U NIPaBUTh. JJisl 3TOTO B OKHE
labnonubl koma (puc. 1.25) mpeaycMOTpeHbl crnenualbHble KHONKH. B
HI)KHEW 4acTu OKHa, HaJa KHonkamMu Ok m OTmeHa, pacnonoKeHO I0Je
BBOJIa U PEJAKTUPOBAHUS 111a0JJIOHOB C aKTUBHBIM KYyPCOPOM.

Dann

|fhnmefevgeniw.Iazarusflazarus.dcﬂ ‘ |

LabnoHel

arrayc - "array declaration [const])”
arrayd - "array declaration (var)"
b - "begin end” YO EnMTE

HNobaeuTe

Lt

be - "begin end else begin end"
casee - "case statement (with else)
cases - "case statement"

classc - "class declaration (with Create/Destroy overrides)” Fi

MNpaeka

arrayc - array declaration (const)

_| Brnrounte Makpocel BoTaewte Makpoc

ABTOZAEEALIEHME MPM OBHARYHEHHH. ..

| KoHUE cTpokM I npobena

I koHUE cnoes I cumeona

- . R . —

@ O | A& OtmeHa |

Pucynox 1.25: Oxkno nacmpoiiku wabionos peoakmopa
npPoSPaAMMHO20 Kooa 6 cpede Linux

Ecnum BeIgeauTs q10001 Ma0IOH U3 CIKCKA, MICIKHYB 10 HEMY MBbIIII-
KO, TO B TOJIE BBOJIa MOSIBUTCS COOTBETCTBYIOIIAsl KOHCTPYKIUsA. Eciu
BOCIIOJIb30BaThCs KHOMKON Jlo0aBUTBL, TO MOSBUTCSA IMAJIOTOBOE OKHO
(puc. 1.26) nis cozoanusn wabnona. 3aech B 1MoAe IJIeMeHT CIeayeT yKa-
3aTh CUMBOJI WJIM TPYIIITY CUMBOJIOB, BBOJI KOTOPBIX OyJIET CBS3aH C CO3/a-
BaeMBIM I1a0JIOHOM.
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B none KommenTapuii MOXHO J1aTh KpaTKoe oOmMucaHue ImabioHa U
Ha)kaTb KHOMKY Jlo0aBHThL. DJIeMEHT U KOMMEHTapuil K HeMy OyayT J10-
OaByieHbI B criucok madoHoB B okHe Iladiaonbl koma. Teneps HYXHO cO-
371aTh caM Ia0JIOH, TO €CTh YKa3aTh, Kakash UMEHHO KOHCTPYKIUS SI3bIKa
MOSIBUTCS TIPY BBOJIE AJIEMEHTA B TEKCT MTPOrPaMMBbl.

. lobaBuTb wabnon Koa =101 x|

SNEMEHT!

r

K OMMEHT ApHH:

repeat until

HofaeHTe OTrieHa

Pucynox 1.26: Oxkno cozoanus
waoniona

J1J1st 9TOTO HaJI0 BHIJCIMTH BHOBh CO3/IaHHBIN IIA0JIOH U B TI0JIC BBO/IA,
pacroyiokeHHOM B HIbkHeW yacTu okHa IlIa6i0HbI KOAa, BBECTH COOTBET-
CTByronui TekcT. Hampumep, coszmaaum 1mabioH ISl KOHCTPYKIIMH
repeat ... until, kotopas OyaeT noOaBieHa B TEKCT, €CIHU MOJIb30-
BaTelIb BBEJIET CUMBOJI ¥. BBITIOIHUM clieqytolye qeHCTBUS:

. mmenkHeM 1o kHomnke Jlo6aButh B okHe IIabiaoHbI KOAA;

- B auasoroBoM okHe Jlo0aBuTh madjgoH koaa (puc. 1.26) B moje
DJieMeHT BBeJeM cuUMBOI r, a B mnojie KommeHnTapumii ¢pasy
repeat until u HaxMeM KHONKY [00aBUTH;

- B okHe Ilabmonbl koga (puc. 1.27, 1.28) BeigenuM B CHUCKE IIa-
OJIOHOB CTPOKY r - repeat until;

- BBEIEM B TMOJ€ BBOJAA, PACIOJIOKEHHOM B HIDKHEH 4YacTH OKHA,
KOHCTPYKIIUIO sI3bIKa repeat until;;

- HaxxMeM KHOTIKY Ok B okne LIaGoHbI KOA.

Hnst usmenenus wabnona cnyxut kHonka Ilpaska. I1la6moH, koTo-
pBIi HY’)KHO OTKOPPEKTHPOBaTh, JOKEH OBITh BhIACNCH. JlanpHeHIme
JIEHCTBHST aHAJIOTHYHBI T€M, KOTOPHIC BBITIOJHSIOTCS MPU CO3MaHHUM II1a-
OJ10Ha.

JI71s1 TOrO 4TOOBI yoaiums wiabaox U3 CIUCKA, €ro HY>)KHO BBIACIUTH, a
3aTeM Ha)KaTh KHOTIKY YAAJUTh.
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‘27 lafnoHb Koga

— P alin

C:Mazaruzhlazaz.doi

W adnoHE!

ife - "if then [no begindend) elze [ho begindend]” ;I
ifeb - "if then elza"

HofaeuTe

ifz - "if [no begindend]"

iru:u:edure - "Ercu:edure declaration”

Hoanme

trpe - "'ty except’

Mpaeka

trpcf - "'t finally [with Create/Free]” J

bryf - "'t Firally™
whileb - "while statement”
whiles - "while [no begin]" j

1 - repeat until

[+ BrEnoMWTE Makpockl  BeoTasdts Makpoo |

— ABTOSSEEPLWEHHE NMPH OOHIPYHEHMM. ..

[¥ KoHWa CTpOKM v npotena

[T rkoHua cnoea [~ cumEeona

repeat
until;

-
1|r

o 0K

2L OTHeHa

Pucynox 1.27: Cozoanue wabnona ¢ Windows

~Drain

Ia’hnmea‘evgeniya’.Iazarusflazarus.dci

L

-llafnoHel

ifeb - "if then else”
ifg - "if (no beginfend)"
procedure - "procedure declaration”

r- "repeat until®

tryef - "try finally {with Create/Free)’
trye - "try except” 7
[~ I -

K

HNobaguTs

¥ anuTe

[Npaeka

of - repeat until

_I Bentouute makpocel BetaeuTe MaKpDcl

ABTOZABEPLUEHWE NPH DAHADYKEHWM. .

| KOHL@ CTROKKM _InpoBena

_| koHUa cnoea _lcHmenna

repeat
wtil;]

]

1

-

o 0K | £ OtmeHa

Pucynok 1.28: Cozoanue wabnona 6 Linux




43

1.4.7 IlaHejb KOMIIOHCHTOB

Ianeny Komnonenmog pPACHoONOkKeHa' TON IVIABHBIM MEHIO (pHC.
1.15). Ona cocToUT 13 OOJIBIIIOTO YKCIIa TPYIIN, B KOTOPBIX pacioiararmTcs
COOTBETCTBYIOIIME KOMIIOHEHTHI (puc. 1.29).

Standard | Addiional | Cammen Cantrols | Dialogs | Mise | Data Cantrols | Data Access | System | SyrEdit| RTTI | Pra | SOLab |

& ES AT EE P ¢ EE [ E

Pucynox 1.29: Ilanenv komnonenmos

Komnonenm — 310 Hexkuil (QPyHKUIMOHAJIBHBINA AIIEMEHT UHTEpdelica,
obOnaarouii OMpeIeICHHBIMU CBOMCTBaMU. Pa3merias KOMIIOHEHTHI Ha
dbopme, TporpaMMUCT CO37a€T BHEITHUN BUJI CBOEH OyyIieil mporpaMMbl
— OKHa, KHOIIKH, TIePEKJII0YaTeiu, NoJisd BBOAA U T.11.

Hnst enedpenusi Hoso2o komnonenma Ha (HOpPMY HYKHO ClienaTh JBa
IIETYKA MBIIIKOM:

- B MaHEJU KOMIIOHEHTOB, /i1 BLIOOpA KOMITOHEHTA,;
- B pabodeM mpocTpaHCTBE (OPMBI, JUIsl yKa3aHUS TMOJOKEHUS JIEBOTO
BEPXHETO yIJIa KOMIIOHEHTA.

KoMmIoHEeHTBhl 00bEAUHSIOTCA B TPYMIbl 0 (YHKIIMOHATBHOMY MpH-
3HaKy. [lociie co3gaHus mpoekTa MO YMOJIYAHHIO OTKPBIBAETCS CIIHMCOK
rpynmnsl Standard, coaepskariuii OCHOBHBIE 3JIEMEHTHI THAJIOTOBBIX OKOH.
[IpocMoTpeTh Apyrue Tpymiibl MOXKHO, PACKphIBasg UX IIETYKOM IO COOT-
BETCTBYIOIIEH BKJIAJKE.

1.4.8 HucnekTop 00beKTOB

OKHO uHcnekmopa o6veKkmosg pacronaraeTcs cjieBa OT OKHA PEIaKTH-
poBanuda. Kak mnpaBuiio, OHO COAEpPKUT HH(POPMALIUIO O BBIICICHHOM
oonekre. Ha puc. 1.30 npeacraBieH HHCIEKTOP 0OBbEKTOB ¢ MHPOpMaLUei
O BHOBbL cO3/1aHHON (opMe. OKHO HWHCIEKTOpa OOBEKTOB HMEET TPHU
BKaagku: CoucTBa, CoObiTHsi, U30panHoe. DTH BKJIAJKUA HCIIOIB3YIOT-
Csl sl peTaKTUPOBAHUSI CBOMCTB OOBEKTA M OMUCAHUS COOBITUM, Ha KOTO-
pble OyneT pearupoBarh JJaHHBIN 00beKT. COBOKYITHOCTh C80UcmE 0TOOpa-
’KaeT BHEIIIHIOIO CTOPOHY 00BEKTA, COBOKYMTHOCTh COObIMULL — €T0 TOBEIe-
HUE.

Bxiaaku MHCIIEKTOpa 0OBEKTOB IPEICTABISAIOT co00i Tadauiy. B je-
BOH KOJIOHKE PacIoJIOKEHbI Ha3BaHUSI CBOMCTB WJIM COOBITUM, B MPaBON —
KOHKPETHBIC 3HAYEHUsI CBOMCTB WJIM MMEHA MOAIpOorpaMm, o0padaThIiBar0-
X coObITHUS. UTOOBI BBIOpATh CBOMCTBO MIJIM COOBITHE, HEOOXOIUMO TSI -
KHYTb JIEBOM KHOIKOM MBIIIIU [0 COOTBETCTBYIOIIEN CTPOKE.

17 BxuitounTh (BbIKIIOUNTH) [laHe b KOMIIOHEHTOB MOXHO, yCTaHOBHB (YOpaB) MapKep pAIoM ¢ KOMaHIOH
IHoka3zaTre nanuTpy KoMnoneHToB MeHio Ilpocmorp.
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CaoiicTBa, oTOOpa)k€HHbIE B TaOIuUIlEe, MOTYT OBITH MPOCTHIMH WIIU
CIOKHBIMU. [IpocThIe CBOMCTBA ONpe/IeeHbI €IMHCTBEHHBIM 3HAYCHUEM.

Z ncnexra = Hanpumep, cBoiictBo Caption (3a-
TOJIOBOK) OMPENENsAeTCs] CTPOKOW CHUMBO-
J0B, cBoiictTBa Height (Beicota) u
Width (Ilupuna) — 4YmMciaOM, CBOHCTBO

[S]Button1: TBukton

CeaficTES | Cofiemia | Matipanroe |

Soordericons | Fizystemfieni i < Enabled ([locTynHOCTB) — 3HAaYECHUSIMU
Eorderstyle bsSizeable True (I/ICTI/IHa) U False (.HO)KB). Crox-
Capien o HbIE CBOMCTBA OINPEACIIAIOTCS COBOKYITHO-

EChidSizing | (TControlChildSizin o .

[ Gentteitt | a5 CThIO 3HaYeHuW. Hampumep, CBOWCTBO

| Clentwidth | N Font (Llpudt). CreBa oT UMEHH 3TOTO

L Coler ] [Jebenface CBOMCTBA CTOUT 3HAK «+». DTO O3HAYAET,

HConstraints {TSizeCDnstraints}j

YTO CBOMCTBO CJIOKHOC, U ITpHU HICIIIKC I10
3HAYKy «+» OTKPOCTCA CIIMCOK €TI0 CO-
CTaBJIAIOIIUX.

| | 4
Pucynok 1.30: Okno
UHCNEeKmopa 00beKmos

AKTUBU3UPOBATh 3HAYCHUE JFOOOTO CBOWCTBA MOXKHO OOBIYHBIM
IIETYKOM MBIIIH. [Ipr 5TOM B KOHIIE CTPOKH MOXKET MOSBUTHCS JTUOO KHOTI-
Ka C CUMBOJIOM TPOeTOouMs, JIMOO KHOMKA CO CTPEJIKOM, HampaBiIeHHOM
BHU3. [l[eq4ok 1o TpoeTounio OTKPOET JUAIOTOBOE OKHO JIJIsl YCTAHOBKH
3HAQUCHUH CJIOKHBIX CBOMCTB (Hampumep, Font). OOpaleHue K CTpeike
MPUBEIET K PACKPBITUIO CITMCKA BO3MOKHBIX 3HAUEHUM MPOCTOTO CBOWCTBA
(mampumep, Enabled).

1.4.9 IlepBas nporpamma B Lazarus

[Ipormecc co3manust mporpammbl B Lazarus cCOCTOUT W3 JBYyX ATaIoB:
dbopMHpOBaHKE BHEIIHETO BUIa MMPOTPAMMBI, e¢ HHTepdelica 1 HalTMCaHue
MPOTPAaMMHOIO KOjla Ha si3blke mporpammupoBanusi Free Pascal, 3acraBs-
JISIOIIETO paboTaTh dJIEMEHTHI uHTepdeiica.

Kak MBI yke BBISCHWIM, JUIS CO3/aHMs MHTep(deiica mporpaMmsl Cy-
IIECTBYET OKHO ¢hopmbl, @ 111 HAITMCAHUS TPOTPAMMHOIO KOJa — OKHO pe-
oakmopa. T OKHA TECHO CBA3aHBI MEXAY COOOM, U pa3MelIeHUuEe KOMHNO-
Henmog Ha (hopMe TIPUBOIUT K aBTOMATUUYECKOMY M3MEHEHUIO TTPOTPAMM-
HOTO KOJIa.

Haunem 3HaKOMCTBO ¢ BHU3YyaJbHBIM MPOrPAMMHUPOBAHUEM C CO3/IAHUS
IIPOCTOM IIPOrpaMMEI IPO KHOTIKY, KOTOpask XO4eT, YTOOBI 110 HEH MISIKHY -
mu. [Tocre yero nosBisieTcsi COOOIEHUE O padoTe MPOrPaAMMBI.

Haunewm ¢ cozoanus noeoeo npoexma. Jljigs 3TOTO BBIIIOJIHUM KOMaHIY
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rmaBHoro MeHwo Ilpoexkt — Co3narp npoekr.... B nosBuBLiemcst quaino-
roBoM okHe (puc. 1.31, 1.32) Beibepem u3 cnucka cioo IlpusioxkeHue u
HaxkMeM KHONKy Co3aarb. Pe3yabTaToM 3THUX ACHCTBUI OyJIeT MOSIBICHUE
OKHA (hOpMbL N OKHA pedaKkmopa npocpamMmmHo20 Kood.

% C03aTh HOBBIA NP0 10| x|
HNDHEHHE MNpHnoseHHe
ﬁ cﬂa}li“":l HOBEG| IO R IEI npgrpamma rl:lal:l:IH‘-IEl:Kaﬂ
T [MNpHnoxeHHs K.oHCoAEHDE NpHAOHEHME NpOrparta Ha
[prnoxeHme F;?acbnqecmﬂ NROTpaMMa Ha Library LCLIfFreePasce
Mporpamma LCLIFreePascal. N pOrpatta NONES0ESTENA HDQFF'EMMHHH
KoHConsHDE NprnoxeHne MporpaMuHb dain CGi Application thain
Library A FPCUnit Congole Test Application AETOMATHHECE
| FPCUrit Test Application NnoAAEpHHESE
Mporpamma NonezoEaTenA NOAAERCAKNERETCR [3ZarUs. lazarus.
Coznate| CTMeHa Cosnate I OTrieHa |
Pucynox 1.31: Cozoanue Hoso2o Pucynox 1.32: Cozoanue Ho-
npoexkma 6 Linux 8020 npoexma 8 cpede Windows

Coxpanum  co30amHblli.  npoekm, BOCIOJIb30BABIIMCH KOMAaHAOU
IIpoekt — CoxpaHUTh NPOEKT KaK.... OTKPOETCS OKHO COXPaHEHHUS
nporpammHoro kona Coxpanurb Unitl (puc. 1.33, 1.34). Co3magum B
HEM HOBYIO mnanky Primer_ 1 (MoxHO BOcCIONb30BaThcsl KHOMKON Co3na-
Hue HOBOM manku (Co3aaHue Karajora)), OTKpOEeM €€ U IIEJKHEM IO
kHornke CoxpaHutb. TeM cambiM MbI coxpanum ¢aiin Unitl.pas, conep-
YKAIUKA TEKCT MPOTPAMMBI.

Cpazy xe otkpoercs okHO Coxpanuth mpoekT (puc. 1.35, 1.36), B
KOTOPOM TaKke He0OXOAUMO IIETKHYTh 10 KHONKE COXPaHUTh.

Teneps M1 coxpanunu daiin Projectl', conepxarmuii o0mue csee-
HUS O MPOEKTE.

Ha camom nene Bce HallM MaHUIYJISLUM TIPUBEIN K COXpaHEHHUIO 00-
nee yeM nByx (aiinoB. Teneps B karasiore Primer 1 (puc. 1.37, 1.38)
xpanurcs Qain ¢ TekcTtoM nporpammel Unitl.pas, daitn Unitl.fm", co
ceenenusiMu o ¢gopme Forml, a Takxke ddainer Projectl.lpn u
Projectl.lpi, conepxkaiimye HaCTPOUKH CUCTEMBI MPOrPAMMHUPOBAHUS U Ma-
paMeTpbl KOH(PUTYpaALIUK MPOESKTA.

18 Nmena Unitl u Projectl MoryT ObITH TIOOBIMU APYTUMHU.
19 NmeHa QaiiioB MOXKHO 33J1aTh U OTIIMYHBIE OT cTaHAapTHHIX Unitl.
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Narka: IEiIazarus j Q F -

s compilertest lazarus, dei B startlazarus
COPYING {Bazbuild URinsa00
COPYING, GPL Flocalize 5 uninsoon
COPYING, LGPL localize sh [ Jurit1
COPVING. modifiedLGPL B Makefile 20 it

E editoroptions Makefile Fpc unitl.lrs

2] enwironmentoptions miscellansousoptions fi
E includelinks Qprimer

E inputhistary Qprimer

B lazarus {® project1

| Lazarus Forums mejectl

2 | Lazarus Home Page protocol

4 | Lazarus Wiki Help =| README

[+

Hraa palina: IUnit1 j Cogpanue I
j OrreHa |

4

Tun daiina: |.£\II File Typez(".")

oxXpadnTe Unitl (*. pas

CozfaTe KaTanar | YoanuTe dain | MepermeHoEaTE diain |
fhomefevgeniy/pascal/Bipr B/ _l|
Fatanaru | = | ®adnu | 2
] |
"
K [/
Mctopua:  fhomelevgeniy/pascal/Bfpr B/37
Mubopmagua o daidne
[(q:a;m He HangeH: “‘homefevgeniy/pascal®/pr B4 nit1. pas")
Bribop: fhomefevgeniyvipascalGipr B4
IUnit1.pas
8] 4 | OTMEHHTE |

Pucynox 1.34: Coxpanenue ¢hatina 6 Linux
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CoxpaHvTE NpokeT projectl (*.lpi) llil

Manka: I&i Primer_1 j g‘j ﬂ: E® Ch-

backup
unit1

Tun datina: |AII Filz Types("")

Hra ppalina: I j Cogpatire I
j OTreHa |

4

Pucynox 1.35: Coxpanenue npoexma 8
Windows

COXpaHm B NpoKeT, projectit(*IpT)

Coznate kaTanor | YaanuTe qain | MepenmeHoEaTE hain |
fhomefevgeniyipascal/B/pr B4 _ll
Katanoru | S | ®adtnw | 2
A unit1.ifm
A unit1.Irs
unit1.pas
unit1.pas.bak
v -
Mctopua:  ‘homefevgeniy/pascal/B/pr B4, I
MHfopmaLuma o daine
[(cbaﬁﬂ He Haiaen: "‘homefevgeniy/pascal/Bipr_B/A4project 1. Ipi™)
Bribop: fhomelevgeniv/pascalBior B4
Ipmjecﬂ.lpi
D | OTMEHWTE

Pucynox 1.36: Coxpanenue npoexma 8
Linux
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RI=

dafn  Mpaeka Bug  M=bpanHoe  CepeEWc Cnpaeka '?..
- - -_.H] - -
@ Hazan, @ lﬁ | 7 MNoMck |L MankmH
fapec: IIE) ZhlazarusPrimer_1 ;I Mepexoa,
— = L L LI | o
o O™ ® o % C
| ® [
backup projectl project1 unitl unik1
d

Pucynok 1.37: @aiinvl npoexkma 6 Windows

@aiin [paeka Bwg [MNepexon 3aknagky CrnpaBka

e . % ¢ B = Q

Hasag Beepx MepesarpysnTe Homoid  KomnsloTep HaiATn

B ll:a evgeniy @ [ pr_6 IB S, 100% G lPemwM NpoCMOTpa: 3HaqYkK |+ l
= Taml ooy =

MecTa @ < CONF fo -I]_Ef

—_ i =Pr {$mac Hei

58 evgeniy L/* L/ Tac

project1.lpi projectl.lpr unit1.lfm

pascal

& Pabouqni cTon

L_ daiinosan cucTema { sre The
/) OuckoBopf, ANng rub &/ {pmac \_/

| Awek 24,6 MB unitl.lrs unitl.pas unit1.pas.bak
— Awck 26,2TE

=D

L% fnck 8,1TE

& CeTeBble cepBephl
= KopsuHa

[ NokymeHTHI

5 Myseika

E5 KapTuHku

5 Bupgeo

6 obtekToe, ceobogHo: 50,0 TE

Pucynox 1.38: @aunvt npoexma 6 Linux

Wrak, npoekT coxpaHeH. Bce nanbHele n3aMeHeHus OyiemM coxpa-
HATh KoMaHA0i IIpoekT - COXpaHUTH MPOEKT.

Teneps MOXXHO MPHUCTYIIUTh K BU3YaJIbHOMY MPOrpPaMMUPOBAHUIO. Y
Hac €CTh OJUH O0BEKT — ¢opma Forml. MI3MEHUM HEKOTOPBIE €ro CBOM-
CTBa C TOMOIIBIO MHCIIEKTOpa 00beKTOB. [lepeiiieM B OKHO MHCIEKTOpa
OOBEKTOB W HaijieM TaM cBOMCTBO Caption (3aronoBok). Ilo ymonya-
HUIO 3TO CBOMCTBO UMeeT 3HaueHue Forml. M3menum ero Ha cioso [1PU-
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MEP 1 (puc. 1.39). D10 usmMeHenue cpasy ke oTpa3urcs Ha Gopme — B
nosie 3arojoBka nosButcs Haanuch — [IPUMEP 1 (puc. 1.40). Ananoruu-
HO MOXHO U3MEHUTH pa3Mepbl (POPMbI, MPUCBOMB HOBBIC 3HAUCHUSI CBOII-
ctBaM Height (Beicora) mu Width (IllupuHa), eme npouie 3To cAenarh,
U3MEHUB TOJIOKEHUE TPAHUIBI (POPMBI C TTOMOIILIO KHOMKU MBIIIH, KaK
3TO JIEJIAETCSl CO BCEMU CTaHAAPTHBIMU OKHAMU.

% VIHCNeKTop 06bE -|0] x|
|—DM
CEORCTES | EDﬁbITHF!l HsﬁpaHHuel
HBorderlcons | [_h_i?‘i’?t_e_"l'“f‘?_”':'i'?i[‘ﬂ
Barderatyle bsSizeable =
Caption MPHMEF 1 ‘2 MIPVIMEP 1 =10 =|
Echidseing | (TControlchildsizin LI
| Clentreight 10 SRS RN
Clientiwidth 250 | D
| | y LIliiiiiiiiiiiiiiiiiiiiin
PucyHOK1.39:H3MeHe- il
Hue ceolicmea hopmwl Pucynox 1.40: U3menenue
Caption 3a20108Ka hopmol

N3menum emie ogHo cBoiicTBO ¢dopMbl — Position (Ilomoxenue
dbopMbl Ha PKpaHe). 3HAYEHUS STOTO CBOMCTBA HE BBOASTCS BPYUHYIO, a
BbIOMparoTcss w3 cnucka (puc. 1.41). Eciu BbIOpaTh CBOMCTBO
poScreenCenter, 1o ¢opma Bcerma OyaeT TOSBISATHCA B ILIEHTPE
DKpaHa.

Hanomuum, 4TO MBI IIUIIEM MPOrpaMmy Opo KHOMKY. [Ipunino Bpems
NOMECTUTh ee Ha gopMy. [ a3TOro oOpaTumcs K MaHeId KOMIIOHEHTOB
(puc. 1.29) u Haitnem Tam KoMmnoHeHT Tbutton. UToOwl pazmecmums
Komnonenm Ha Gopme, HYy)KHO CJIeJiaTh JIBa IIeTYKa MBIIIKOW: TIEPBBIA —
110 KOMITOHEHTY, BTOPO — 10 OKHY (GopMmbl. B pe3ynasTate popma mpumer
BUJI, IPEICTABICHHBINA Ha puc. 1.42.

Teneps y Hac aBa oObekTa: popMa Forml u kHomka Buttonl. Ha-
MIOMHUM, YTO U3MEHEHHMS 3HAYCHUN CBOMCTB B OKHE MHCIEKTOpPa OOHEKTOB
OTHOCSITCSI K BBIJICICHHOMY OOBeKTy. IloaTOMy BbIAEINM OOBEKT
Buttonl u M3MEeHHUM €ro 3arojloBok Caption u pasmepsl Height,
Width. B 3aronoBke HanuiieMm ¢gpazy «lleJTKHM MBIIKOM ! », YCTAHOBUM
mmpuHy 135 nukceneid, a BbicoTy — 25 nukcenei. Coxpaunum TPOEKT
(ITpoekT — CoXpaHUTH NMPOEKT).
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CeoficTea I Coemun | Matpankos |

PixelsPerInch 965 ;I

Pasition oD esigned

SessionPropettizs | PoDefault
""""""""" poDefaultPoz0rly
__________________ poDefaultSize0nly

ShowInTaskBar poDesigned
"""""""""" poD esktopCenter

| _T?P _____________ pobd ainFormCente
TextHeight DwnerFrmEent
—————————————————— poacreehlenter
[vep o EE
| UseDockManager |False 5 MPWMMEP 1 i ] 4
@vertscrolBar | (TControlSerolGar] SRR
| Wisible False R
Wirlth 250 hd| Sl
| | A LIl
PucyHOK],4]:H3- RS
MeHeHUe C8oUCmBa Pucynok 1.42: Pazme-
¢opmul Position uieHue KHONKU Ha gopme

s Toro 4ToObl MOCMOTPETh, KaK pabOTaeT Halla mporpamma, ee
HEOOXOIUMO 3anycmums Ha evinoanenue. Caenarb 3T0 MOXXHO KOMaHIOMN
3anyck — 3anyck, QyHkuuoHanbHOM KiaBuimed F9 wumm  kHOmMKOM
3anyck B naHenu UHCTpyMeHTOB (puc. 1.43). Co3naHHOe OKHO C KHOTKOM
JIOJKHO BBIIVISIIETh, Kak Ha puc. 1.44.

D& -1 B 00 e L=
G5 pIl &S
I =< [ [ iemmenc |
Pucynox 1.43:
Knonka 3anyck 6
naweiu uHcmpy- Pucynok 1.44: Pezyrnomam
menmos Lazarus pabomul npoecpammoi

Teneps MIETKHUTE TTO KHOMKE W YOEIUTECh, YTO HUYETO HE MPOU30¥ -
JeT. B 3TOM HET HUYEro yIMBUTEIBLHOTO, BE/Ib MIOKA Mbl HE HANKCaId HU
OJTHOM CTPOUYKHU MPOTPaMMHOTO Kojia. MOKHO CKa3aTh, YTO MBI pa3paboTa-
JIM TOJILKO BHEIIHIOIO YacCTh MPOTPaMMBbl, HO HE M03a00THIUCH O (DYHKIIHO-
HaJIbHOM. HecMoTpst Ha 3TO, B OKHE pelaKkTopa MOSBUIICS TEKCT MPOrpam-
MBI:
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unit Unitl;

{Smode objfpc} {$H+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;
type
{ TForml }
TForml = class (TForm)
Buttonl: TButton;
private
{ private declarations }
public
{ public declarations }
end;
var
Forml: TForml;
implementation
initialization
{SI unitl.lrs}

end.

O Ha3HauYe€HUU BCEX MEPEUYUCIEHHBIX B JINCTUHTE KOMaH]I Mbl IIOTOBO-
puM mno3:xe. BepHeMcs k mporpamMMe W MOAYMaeM, YTO K€ Mbl XOTUM OT
Haiei kHonku. CKopee BCEero, 3T0 JOJKHA OBITh PEaKIvs Ha KaKOe-TO CO-
ObITHE, HampuMep, Ha MmET4oK MblmM. [locie 3amycka mporpaMmbl Ha
AKpaHEe MOSBUJIOCH OKHO, HA KOTOPOM PAaCHOJIOKEHA KHOIKA C HAIIUCHIO
«lenxkan MbImKo ! ». IIpearnonoxum, 4To eciay Mbl MEIKHEM 10 HEH, OHA
«obpanyercs» u coodomut: «YPA! BAPABOTAJIO!».

JI71s1 BOILTOIIEHUSI 3TOW UJEH 3aBEPIIUM pabOTy MPOTPAMMBI, 3aKPhIB
OKHO C KHOIIKOM OOBIYHBIM CIIOCOOOM (ILIETYKOM MO KPECTUKY B MPaBOM
BEPXHEM YTIIy) U MEepersieM B PeKUM pEJaKTUPOBaHUs. YOEIUMCS B TOM,
4TO OOBEKT KHOMKAa Buttonl BhIACNEH, U 0OpatuMcsa K BkIIajke CoObl-
TUSl UHCIEKTOpa 00bEKTOB. HalloMHMM, 4TO 31€Ch pACHOJIOKEHBI OMUCA-
HUs coObITui. BeibepeM coObiTne OnClick — obpabomka wenuxa moviuiu
Y JIBaXXIbI IICJIKHEM B I10JI€ ClIpaBa OT Ha3BaHus (puc. 1.45).

B pesynprare ONnMCaHHBIX AEHUCTBUM B OKHE PENAKTOPA IOSIBUTHCS
CJIEYFOILIUMN TEKCT:
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procedure TForml.ButtonlClick (Sender: TObject);

begin
end;
% VncnexTop obbek =10 x| Ha manHOM 5Tare HU3JI0)KEHUSI MaTepu-
B [TIFormt: TFormt aja JaHHBIA TEKCT — 3TO (PparMeHT Mpo-
iuttonl: TEUEEon

IPAaMMHOIO KOJila, HMMEHYEeMbId noonpo-

Cooiirsa Cofm | tagparroe| epammoti. O HaA3HAYEHUU HTOM IOAIPO-

Peey— —|| TpaMMBI MOXXHO ITOTaIaThCS MO €€ UMEHHU
—— FutriCick 7] .. TForml.ButtonlClick: Ha d¢opme
OnDragDrap Forml jgia oObeKkTa KHOIIKA Buttonl 00-
OnDragQver pabaThIBACTCSI COOBITHE «IIEITUYOK MBIIIIN
AinErrr an = Click. Bce xomaHabl, HAMUCAHHBIE MEXK-

| | 4| ny cinoBamu begin u end, OyayT BBINOJ-

Pucynok 1.45: Bbloop co-  HATBCS TIPU HACTYIUICHHH YKa3aHHOTO CO-
ovimusi OnClick OBITHS.

Tenepp ycTaHOBUM Kypcop MEXAy clioBaMd begin m end co3gaH-
HOW MOAIIPOrpaMMbl U HAITUIIIEM:

Buttonl.Caption:="'YPA! 3APABOTAJIO!';

DTa 3anuch O3HAYAE€T U3MEHEHHE CBOWCTBA KHOMKH. TOJIBKO TeNeph
MBI BBITIOJTHWIN €T0 HE C TTIOMOIIBI0 HHCIIEKTOpa OOBEKTOB, a 3alUCaB OII¢-
parop sA3bIKa NporpaMmMupoBanus. [Ipouurars €ero MOXKHO Tak: IMPUCBOUTH
(:=) cBolicTBYy Caption obwekTa Buttonl 3HaueHue 'YPA! 3APA-
BEOTAJIO! '. IIOCKOJIbKY NMPUCBAaNBAEMOE 3HAUEHUE — CTPOKA, OHO 3aAKIIIO-
YEHO B OJIMHAPHBIC KAaBBbIUKU. Te€Meph, TEKCT MOAIIPOrPAMMbI B OKHE PEIAK-
TOpA UMEET BU:

procedure TForml.ButtonlClick (Sender: TObject);

begin

Buttonl.Caption:="'YPA! 3APABOTAJIO!';
end;

mnPAMEP 1 ] CoxpaHuM CO3JaHHYIO IIpPO-

rpamMMy, 3allyCTUM €€ Ha BBINOJIHE-
HUE U YOEUMCS, YTO KHOIIKA pearu-
HPAl 3APABOTAND! pyeT Ha IIeITYOK MbIH (puc. 1.46).
3akpeimsb npoexm MOXKHO KOMaHAOM
IIpoekT — 3aKpBITH MPOEKT.

Pucynok 1.46: Oxonuamenvhuuli pe-
3ybmam pabomsl NPO2PaAMMbl
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1.4.10 Ilose3nas mporpamMmma

Wrak, nepBas nporpamma HanucaHa. OHa HE HECeT 0COO0M CMBICIIO-
BOM Harpy3ku. [ aBHas ee 3ajaya — moKas3aTbh, YTO K€ TAKOE BU3YAIbHOE
nporpammupoBanue. Creayromnias nporpamma Takke OyIeT HECIOXKHOM,
HO TOJIE3HOM. MBI aBTOMAaTU3UPYyEM MPOLIECC MEPEBOAA CTAPOM PYCCKOM
MEpHhI B€ca B COBPEMEHHYI0. JTa 3a7a4a (OpMYyJIUPYETCs TaK: BHITOJIHUTH
nepeBo1 MyJA0B U (PYHTOB B KUJIOTPAaMMBI, €CJIM U3BECTHO, uTo 1 myn = 40
¢dbynram = 16.38 k1.

Hrak, Hama mporpamMma JOJKHA TMO3BOJUATH ITOJB30BATEI0 BBECTH
nBa yucia (myabl ¥ QyHTHI) U MOCIIE MIETYKa MO KHOMKE COOOIIUTh, KAKOBO
3HAYEHUE B KUJIOTpaMMaXx.

Co3maaum HOBBIM TPOEKT, BhITONHUB KoMaHay IIpoekt — Co3narb
MPOEKT..., U coxpaHuM ero B namnke Primer 2 komanmou IIpoekt —
CoxpaHHTh NPOEKT KaK...

Bocnone3yemcs Briraakon Standard maHenm KOMIOHEHTOB W pa3Me-
CTUM Ha (opMe CIEeAYIOIIHe KOMIOHEHTHI. UeTwipe obovekma muna Hao-
nucy Label. DTOT KOMIOHEHT UCIIONB3YETCS IS Pa3MEIICHUS B OKHE HE
OYEHb JJIMHHBIX OJHOCTPOYHBIX Haanuceil. JIBa nons 66oda EdAit. Oto
pPEAAKTUPYEMOE TEKCTOBOE T0JI€, MPeAHA3HAYEHHOE ISl BBO/IA, OTOOpaXKe-
HUSI WU PEIAKTUPOBAHUS OJHOW TEKCTOBOM CTpOKu. W omHy KHOnKY
Button. OTOT KOMIOHEHT OOBIYHO MCIIOIB3YIOT JIJIsl pean3alii HEKOTO-
poit komaH1bl. KOMIIOHEHTHI JOJIKHBI pacrnojiaratbesi Ha GopMe MPUMEPHO
TaK, KaK IMoKa3aHo Ha puc. 1.47.

From 10l x]
ST
o N
LIl Labeiy L iioo o [Edw2

Pucynok 1.47: Koncmpyuposarnue
Gopmul
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B nepBoii Haanucu OyaeT XpaHuTbes TEKCT «Mepbl Becay. [Be Haamu-
chd Label? u Label3 HYXHBI UL MOSICHEHUS TOTO, KAKME UMEHHO J{aH-

HbIC JOKHBI BBOIUTHLCS, HAAMUCH Label4 moHagoOuTCs U BRIBOIA pe-

3yJjibTara.

B nons BBojma Editl m EAdit2 OyayT BBeJeHBI KOHKPETHBIC 3Haue-
HUS: BeC B IyJax U (pyHTax.
Brruncienue Beca B KujaorpaMmmax nporu30UIET MPH MICTYKE MO0 KHOTI -
ke Buttonl u Oyzmer BeIBeZieHO B Labe14.
N3mennm cBoiicTBa GOpMBI U pa3MEIICHHBIX HA HEW KOMIIOHEHTOB B

coorBeTcTBUU ¢ TaOm. 1.1-1.4.

Tabnuma 1.1 3naueHue cBOMCTB PopMbl

CBoiCTBO 3Hauenne Onucanue cBoicTBA
Caption ITepeBon u3 cTapoi pycckoil Mepbl | 3arojIoBoK (OpMbI
BECA B COBPEMEHHYIO
Height 230 BricoTa popmbi
Width 400 [Huprna Gopmel
Font.Name |Arial HazBanue mpudra
Font.Size |10 Pasmep mpudra

Taomura 1.2. CBoiicTBa KOMIIOHEHTOB TUIIA HAIIIUCH

CaoiictBo | Labell | Label2 | Label3 Labeld | Onucanue cBoiicTBa
Caption Mepbl |mymbl |QyHTBI |B KWi0- 3aroioBOK KOMIIOHCH-
Beca rpaM- |Ta
Max:
Height |15 15 15 15 BricoTa komImoHeHTa
Width 60 30 35 85 [IupuHa KOMIIOHEHTA
Top 20 50 105 25 Koopaunara BepxHero
Kpas
Left 25 115 115 200 Koopaunara  seBoro
Kpast
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Ta6muia 1.3. CBoiicTBa KOMIIOHEHTOB [IOJIE€ BBOAA

CgoiicTBO Editl Edit2 Onucanue cBOMCTBA
Text npo0en npo0en Texct B mone BBOzA
Height 25 25 BricoTa koMIIoHEHTa
width 135 135 [[IuprHa KOMITIOHEHTA
Top 40 95 Koopnnnara BepxHero kpas
Left 175 175 Koopaunara neBoro kpas

Taomura 1.4. CBoiicTBa KOMIIOHEHTA KHOIIKA

CBoiicTBO 3Hauenme Onucanue cBoiicTBa
Caption BbIUYMCJIIUTDH TekcT Ha KHOIIKE
Height 25 BricoTa kOMIIOHEHTA
Left 200 [IIuprHa KOMIIOHEHTA
Top™ 150 KoopnuHara BepxHero kpas
width 80 KoopauHara sieBoro xpas

[Tocne Bcex u3ameHenuit opma OyzieT UMETh BUJI, TPEACTABICHHBIN Ha

puc. 1.48.

% MNepesos W3 CTapod pyCCKoR MEp

Pucynok 1.48: HUzmenenue ceoticmes
Gopmbl U ee KOMNOHEHMO8
HNutepdeiic nporpammbl roToB. 3aiiMeMcsl BBIUUCIUTEIBHON YacThIO
3amauud. JlJist 3TOrO co3gaauM Ui KHONKKM Buttonl oOpaboTuuK COObI-
i OnClick, I 9ero ABakAsl IIEIKHEM 10 00beKTy Buttonl jeBou
KHOIIKOW MBIIIK. MexXy ciioBaMH begin M end CO3MaHHOW MOAIPOTpaM-

20 CgoiictBa Top u Left onpenenstor pacrmonoxeHue KOMIIOHEHTa OTHOCHUTENIBFHO BEPXHEro JICBOTO yIia

(hOpMBL
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MBI 3alldIlIeM HECKOJbKO KOMAaHJ, YTOOBI TOJYYHJICS CJEIYIOIIUA TMPO-
IPAMMHBIN KOJ:

procedure TForml.ButtonlClick (Sender: TObject) ;

var

pud, funt: integer; kg: real;

begin

pud:=StrTolInt (Editl.Text);
funt:=StrToInt (Edit2.Text);
kg:=pud*16.38+funt*16.38/40;
Labeld4.Caption:='B kujJorpamMMmax:
'+FloatToStr (kg) ;
end;

PaccmoTpum nporpamMmMHbIA KOJT ITOCTPOYHO.

Crpoka 1. 3aconosok noonpoecpammer. OH COCTOUT U3 KIOUEBOTO CJIO-
Ba procedure U UMeHHU noanporpamMmel TForml .ButtonlClick, a
B CKOOKaX OOBIYHO YKa3bIBAIOT CIIMCOK MapaMeTPOB MOAIPOTrPaMMbI, €CIIH
TAKOBbIE UMEIOTCS.

Crpoka 2. OTKpbIBaeT 010K onucawusi nepemenHvix (var — OT
variable nepemMeHHas);

Crpoka 3. Onucvieaem nepemennvie pud nu funt. Komnerorep nonu-
MAET 3Ty 3alUCh KAK KOMAaHAY BBIJACIUTh B MAMATH MECTO I XPaHEHUS
JBYX LIENBIX YUCEN" .

Crpoka 4. OnuceIBaeT OJHOM BEIIECTBEHHOM NTEPEMEHHON kg.

Crpoka 5. Haunnaet nmporpammusiii 050k (begin — mauano).

Crpoka 6. KomaHia, BRIIONHSOIIAS Cleayromue aeiucteud. M3 cBoii-
ctBa Text moss BBoma Editl cuuThIBaeT BBEACHHYIO Tyda HH(pOpMa-
1. Ita uHpoOpMaIys BOCIPUHUMALETCS KOMITHIISITOPOM KaK CTPOKa TEK-
cta (Harnpumep, '360" — 3TO cTpoKa U3 TPEeX CUMBOJIOB), a MOCKOJIbKY HaM
JUTSl BBIYMCIICHUM HY>KHBI YUCJIOBBIE 3HaueHMs, TO QyHKIus StrTolInt
peoOpa30BBIBACT €€ B 11eJI0€ YUCiI0. Pe3ynbrar 3TuX npeoOpa3oBaHUM 3a-
MHACBHIBAECTCSA B MAaMATh KOMIIbIOTEpA noa UMeHeM pud. CUMBONBI «:=»
0003HavaroT onepamop npuceausanus. Hanpumep, 3anuce a:=3.14 4u-
TAeTCSA TaK: NEPEMEHHOW a MNPUCBOUTH 3HAueHue 3.14. BripaxeHnue
3 .14 :=a He UMEET CMBICIIA.

Crpoka 7. Uudopmanus u3 nojsg BBoja Edit2 npeodpa3oBbIBaeTCs B
LI€JIOE YWCJIO M 3alMChIBAaCTCAd B mnepeMeHHyr funt. dakTuyecku Ko-

21 O nepeMeHHBIX U UX THIIAX HOAPOOHEE paccKa3bIBaeTCs B CIIEAYIOMICH I1aBe.
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MaH/Ibl, 3alITMCAHHBIE B IIECTOM U CEIbMOW CTPOKAX, OCYIIECTBISIOT 8600
UCXOOHBIX OAHHbIX.

Crpoka 8. Buiuucnsemcs 3nauenue 8blpadxcenus, pe3ybTaT KOTOPOro
pUCBaUBaeTCsl MepeMeHHo kg. OOparuTe BHUMaHUE, YTO YMHOMCEHUE
3JIeCh 0003HAYACTCs 3BE3JI0YKOM, deneHue — HaKJIOHHOM 4YepToM, crodice-
Hue — 3HAKOM «1». 3aluchiBasi MaTEMaTUYECKOE BBIPAKEHUE HA SI3BIKE
IPOTPAMMUPOBaHMs, HYKHO YETKO YyKa3blBaTh Bce omnepauuu. Henbss,
HaIlpyuMep, ONMYCTUTh 3HAK YMHOXEHUS, KaK 3TO MPUHAITO B MaTEMAaTHKE.

Crpoka 9. U3mensier cBolictBo Caption o0bekTa Label4d. B Hero
OyZeT MOMEIIEH TEKCT, COCTOSIUN U3 ABYX CTpok. IlepBas — 'B  xwumjio-
IpaMMax :', BTopas 3HaYCHHE IEPEMEHHON kg. 3HAK «1+» B 3TOM BbIpaXke-
HUU TPUMEHSIOT [ KOHKaTeHanuu (ciusinus) ctpok. Kpome Toro, mo-
CKOJIbKY 3HAaY€HUE MEPEMEHHON kg — BELIECTBEHHOE YHMCJIO, OHO MPeoo-
pa3oBbIBaeTCs B CTPOKY (PyHkuuend FloatToStr. dakTuyecku B 3TOU
CTPOKE OBbLJI BBITIOJHEH 6861600 PE3YIbmMamos.

Crpoxa 10. Konen nporpamMmmuoro 0ioka (end — xkorey).

Teneps Hallla MporpaMMa MOKET ObITh OTKOMITMJIMPOBAHA U 3alyIlieHa
Ha BeInosHEeHUE. [Ipouecc komnunsyuu npencTaBiasier cOO0M MepeBoI Mpo-
IPaMMBI C sI3bIKa MTPOTPAMMUPOBAHUS B MAIlIMHHBIE KOMBI. {151 KOMITHIIS -
MU HYKHO BBIMIOJIHUTH KOMaHAy 3amyck — BbicTpas komnuasinusi. Bo
BpeMsl KOMITWJISIIIUM MPOBEPSETCS HAIUYUE CHUHTAKCUYECKHX OmHOOK. B
cilyyae uX oOHapy>KE€HHUsI IPOIIECC KOMIUIISLUM TTpepbiBaeTcs. MbI crienu-
aJbHO JIOMYCTUJIM OIIUOKY B BOCBMOM CTpOKE MPOrpaMMHOTO kojaa (Tpo-
MyCTUJIM JBOETOYME B ONEpaTOpe MpHUCBauBaHus). Pe3ynbraT KoMOuiIsuu
porpaMMbl C CHHTaKCUYECKOM omnOKo# nmoka3aH Ha puc. 1.49. Crpoka ¢
OIMOKOM BBIZIEJIEHA KPACHBIM IIBETOM, a IOJ OKHOM PEJaKTOpa MOSBUIOCH
oxkHo Cooluenne™, B KOTOPOM ONKCaHa JONyIleHHas omuOka. OmuoKy
HY>KHO UCITPABUTh, a MIPOTPAMMY E€IIE Pa3 OTKOMITHIIUPOBATD.

[Tocne ycnemHoW KOMOWJISAIMU BceX (aiioB, BXOIMIIUX B IPOEKT,
HEO0OXOAMMO coOpamsb (CKOMIIOHOBATh) MPOEKT M3 OOBEKTHBIX (OTKOMITH-
JUPOBaHHBIX) (ailyioB (¢ pacuimpeHneM .0 — i Linux, .obj — s
Windows). [l aToro cineayer BoINOMHUTH KoManay 3amyck — CoOparb
WJIM BOCTIOJIb30BaThcsl komOnHanuen kinasum Ctrl+F9.

B pesynbrare KOMIIOHOBKH OyJIeT CTEHEPHPOBAH BBIMOJIHUMBIN (haiil,
UMsI KOTOPOTO COBITA/IA€T C UMEHEM IIPOEKTa.

22 Ecnu okao Coo011enne OTCyTCTBYET, €0 MOXKHO BBhIBeCTH Ha dkpaH komaHaoi IIpocmorp — Coobure-
HHUSL.
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;. PeAaKTOp MCHOAHOMO KoAa Lazarus - 0| x|
LI it

procedure TForml.ButtonlClick(3ender: TChiject) ﬂ

rar

pud, funt: integer:

kg: real:

begin

! pud:=3trToInt (Editl.Text):

! funt:=3trTolnt (Editz.Text):
}cg=pud*16.38+funt*16.38,”4[1,: J

Labeld.Caption:='E mmnorpamax: '+FloatToltr (kg :

end: -
4 I I 3

| 43 A | |BET |E:'xlazarus'\F'rimer_E'xunit'l pas A
x
nit1.pas(43, 73 Warning: Local wariable "kg" does nok seem ko be initialized ﬂ

Jnitl.pasi43, 310 Ervar: Ilegal expression

Unitl.pas(S2) Fatal: There were 1 errors compiling module, stopping =

A W

Pucynok 1.49: Coobwenue 06 owubke 6 npocpamme

BooO1ie rosopsi, ecnu koMmanay 3amyck — bbicTpasi KOMIWJIsnus
ONyCTHUTB, & CPa3y BBINIOJHUTH KOMaHAy 3amyck — Co0parb, TO Mponu30M-
JIeT ¥ KOMITWIISITUS BceX (hailyioB MPOEKTa U €r0 KOMIIOHOBKA.

[Tocne ycnenHoi KOMOWISIIUM U COOPKU MporpaMMmy HYKHO coxpa-
Humo (IIpoexT - COXpaHuTB) U 3anycmume.

3amycK OCYIIECTBISIETCA U3 Cpeibl pa3paOoTku (3amyck - 3amyck)

Uiy BbIMONHEHWEM (aiina, Linux — ./projectl, B Windows —

projecl.exe. Ha puc. 1.50 moka3zansl pe3yabTaThl pabOThI HaIIEH Tporpam-
MBI.

B lepenoa s crapor pYEEO SRR, =10l ] OOparute BHUMaHHE, UYTO

— OIMMOKA MOTYT BO3HUKATh U

SRE mociie 3amycka MporpaMMBl.

Hanpumep, B Haliem npumepe

I E UCXOJHBIC JaHHBIC — IICJIbIC

yucia. Eciau BBectu ApoOb,

BEIMMCAHTE | IMOABUTCA aBaprIHoe coo01ie-

Hue. B momoOHOW cuTyarnuu

B KMnarpanMa: 49,043 CHENYET npepsamsv Bblnoie-

HUe npocpammbl KOMaAHIOM

Pucynox 1.50: Pesynemam pabomeul
3anyck—OcTtanoB (Ctrl+F2).

npocpammol
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Beprnymuca k coz0annomy npoexkmy, HallpUMeEp C IEJIbI0 €r0 YCOBEp-
IIICHCTBOBAHUsI, HECJI0XHO. HyxHO BbIMONMHUTE KoMmaHay IIpoekr —
O1kpeiTh npoekrt... (Ctrl+F11), nepeiitu k manke ¢ MPOEKTOM U BBI-
Opate u3 crnucka (aitn ¢ pacmmpenuem .lpi (B Hamem ciaydae — pro-
jectl.lpi).

1.4.11 KoHcoabHoe npuiio:xkenue cpenbl Lazarus

B Lazarus MOXHO CO3/1aBaTb HE TOJIBKO BU3YAIbHbIE NPUTOHCEHUS C
rpaduueckum uHTEpdeiicoM, HO U mucarh nporpammbel Ha Free Pascal B
mexcmosom pedcume. [ 3TOTO CyHIECTBYET KOHCONbHOE HPUNLONHCEHUE.
YToOBl co30amb HOBOE KOHCONbHOE NPUNONCEeHUe, HYKHO BBINOTHUTH KO-
Mannay Ilpoekt — Co3aaTh MPOEKT..., B TTOSIBUBIIIEMCSI THAJIOTOBOM OKHE
(puc. 1.31, 1.32) BoiOpath (pazy IIporpamma moJsib3oBaTesisi U HAXKATh
kHonKy Co3aarh.

% PEpAKTOP MCHOAHOTO KOAA Laz3 100 =l Ha OKpaHE IOABUTCA
project] | OKHO peJaKTopa nporpaMm-
program Projectl; ~l|| Horo koxa (puc. 1.51), B Ko-
{5mode objfpc}{SH+} TOPOM YK€ IIPCACTABICHA
061146”1 cmpykmypa  npo-
uses
Classes, SysUtils epammut Ha sA3bIke [lackansb.
{ vou can add units after this }: B O6H.[GM BUJIE npo—
T begin —|| epamma Ha A3blKe Free
end _ILI Pascal cocTOUT U3 3aroyoB-
< | 3
Ka IIporpamMmbl, pasacia
| 9 1 | |BI:T ||:uru:uieu:t1.|:uas v

ONMCAaHUM W  HENoCpel-

Pucynox 1.51: Oxkno pedakmopa 6 KoH- CTBEHHO TENA POTPAMMBL.

CONLHOM NPUTIOHCEHUU

3azon060Kk npocpammuvl COCTOMT W3 KIKOUEBOIO CIIOBA program H
uMeHHu mporpammbl. B Hamem cioydae (puc. 1.51) ato Projectl. Ums
OBbLIO MPUCBOCHO MPOTrpaMMe aBTOMaTH4ecKku. [Ipu kelmaHum ero MokHO
U3MEHUTb.

Pazoen onucanuti 00b19HO BKIIFOYAET B ceOs ONMMCcaHME KOHCTAHT, TH-
OB, TIEPEMEHHBIX, Tipotieayp u ¢yHkuuii. Ha puc. 1.51 BuaHo, 9To pazuen
ONMCAaHUN HAYMHAETCS CO CIIOBA Uses. JTO pasliell MOAKIIUYECHUS MOIY-
nei. Mooyns — 3T0O crnenualibHasl mporpaMMa, KoTopasi paciifpsieT BO3-
MO>XHOCTH $I3bIKa MPOrpaMMHUPOBaHUs. B Halllem ciryyae npoucxXoauT Mo/ -
KJIFoueHue Moayisi SysUtils, KOTOphIM MO3BOJIAET padoTaTh ¢ (aitiamu
U Katajioramu, 1 moayiisi Classes, KOTOpblid pad0TaeT ¢ KOMIIOHEHTaAMH.
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3a pazzenom ONnMCcaHui CleAyeT UCTIOIHsIEMasl 4YacTh MPOrPaMMBbI, I
meno npoepammsi. OHO HaYMHAETCA CO CIYXKEOHOro cjoBa begin u 3a-
KaHYMBAETCS CIYKEOHBIM CI0BOM end U TouKou. Teno mporpaMMmel coep-
KUT ONEPaToOpPhI SI3bIKA, MPEIHAZHAYECHHBIE ISl pealn3aliy OCTABICHHON
3a/1a4H.

Kpome Toro B TekcTe mporpaMMbl MOTYT BCTPEUYaThCd KOMMEHTAapHH.
Kommenmapuii — 3T0O TEKCT, 3aKIIOYEHHBIN B (DUTypHBIE CKOOKHM WJIA Ha-
YHHAIOIIUICS ¢ IByX HAKJIOHHBIX. DTOT TEKCT HE SIBJISIETCS] IPOTPaMMHBIM
KOJIOM, @ HOCUT MH(POpMallMOHHBIN xapakTep. Hampumep, B HaiieM cirydae
TEKCT 3aKJIFOUYEHHBIN B (PUTYypHBIE CKOOKH, Cpa3y MOcie OMUCAaHUs MOTYJIeH
COOONIAET MOJB30BATENI0 O TOM, YTO OCTAJIbHBIEC AIEMEHTHI SI3bIKa OH MO-
KeT 100aBUTh CAMOCTOSITEIBHO.

Paccmorpum mpumep. [lycTh HY)XHO PelIUTh 3a0auy nepegoda 2pa-
0YCHOU Mepbl yena 6 paduanHyto. ITa 3ajiada U3BECTHA U3 IIKOJIBHOIO Kyp-
ca 1 popMyIUpyeTCs Tak: YTOObI HAUTH paIUaHHYIO MEPY KaKOro-HUOYIb
yIia 1o AaHHOM T'palyCHON Mepe, HyKHO YMHOXWUTb YMCIIO IPajyCoB Ha

T T o
@ , HUCJIO MUHYT Ha 180-60 N HANJICHHBIC ITPOU3BCACHUA CIIOKUTD.

TekcT mporpamMMsl [T pEIIEHUS ITOCTABICHHOM 3a/1a4M B KOHCOJIBHOM

MIPUJIOKEHUH Oy/IeT UMETh BUI:
program Projectl;

{Smode obijfpc} {SH+}
uses
Classes, SysUtils

{ you can add units after this };
var
gradus,minuta:integer; radian: real;
begin
write ('gradus=")
readln (gradus) ;
write ('minuta=");
readln (minuta) ;
radian:=gradus*pi/180+minuta*pi/ (180*60) ;
writeln('radian="', radian);
end.

~e

COXpaHMI’I’Ib, OMKpblmMmb, OMKOMRNUIUPOBANb, CKOMNOHO68ANb U 3An)y-
cmunmb Ha BBIIIOJIHCHUC IIpOrpaMMy B KOHCOJIbBHOM IIPHIIOKCHUU MOKHO
TaK JXC, KaAK B BHU3YaJIbHOM IIPOCKTC.
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Pe3ynpTaThel paboThl Hallel MporpaMMbl OyTyT UMETh BU:
gradus=165

minuta=30

radian=2.8885199120506E+000

HerpynHo 3aMeTHTh, YTO K TEKCTY, CO3JAHHOMY aBTOMATHYECKH, MBI
100aBUIIN OMMCAHUE TIEPEMEHHBIX (BCE HMCIIOB3YEeMbIE€ B IIPOrpamMMe Mepe-
MEHHBIE JIOJKHBI OBITh OIMCAHbI):

Var

//OnyucaHel OBE LIeJIOUMCJIEHHBIE IIepPEMEeHHEE .

gradus,minuta:integer;

//OnucaHa BeumecTBEeHHAs IepeMeHHasd.

radian: real;
Y TE€JIO MPOTPaAMMBI:

begin //Hauajo Tejia npoTpPaMMH .

//BEHIBOI Ha DBKpPaH CTPOKM CUMBOJIOB gradus=

write ('gradus="');

//BBOI mepeMeHHOM gradus.

readln (gradus) ;

//BHIBOI Ha SKpPaH CUMBOJIOB minuta=.

write ('minuta=");

//BBOI TmepeMeHHOM minuta.

readln (minuta) ;

/ / BHUMCIIeHHE .

radian:=gradus*pi/180+minuta*pi/ (180*60) ;

//BHIBOI pesyJibTaTa BHUMCIIEHUN.

writeln('radian="', radian);

end. //KoHell NPOTPaMMEH.

Tak kxak B 9TOHM mporpamme rpaduyeckuii UHTEpdeEiic OTCYTCTBYET,
MBI pa3paboTaau >IEMEHTAPHbIA TEKCTOBBIN AHAIOT KOMIIBIOTEP — TOJb-
30BaTeab. Jis 3TOro OBLIM HMCHOJIB30BAHBI OMNEpaTopbl 860da (read) U
6b1600a (Write) JaHHBIX.

1.4.12 Omneparopbl BBOAA - BLIBOAA TaAHHbIX

B600 ungopmayuu ¢ xnasuamypvl 0CymecTBISIETCS ¢ MTOMOIIBIO OTIe-
patopa read. OH MOXET UMETh OIMH U3 CIICIYIOMMNX (hOpPMaTOB:

read (x1, x2, .., xn); readln (x1, x2, .., Xn);
rme x1, x2, ..., Xn — CIIUCOK BBOAUMBIX NEpeMEHHBIX. [Ipy BBOE Belie-
CTBEHHBIX 3HAYCHUU IIEIYI0 M APOOHYIO YacTh YUCJIA CIACAYET pa3AcisaTh
TOYKO.
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Korzma B nmporpamme BcTpewaercst oneparop read, €€ IeUCTBUE MPHU-
OCTaHABJIMBAETCS JI0 TEX MOP, MTOKA HE OyIyT BBEICHBI UCXOIHBIC JAHHBIC.
[Ipu BBOIE YMCIOBBIX 3HAYECHUW [IBA YHUCJIA CUUTAIOTCSA Pa3ACICHHBIMU,
€CIIi MEXJIy HUMH €CTh XOTS Obl OAMH MpoOes, CUMBOJ TaOYJISAIIUA WITH
koH1a ctpoku (Enter). ITociie BBoma mocieHero 3Ha4eHus CIEIyeT Ha-
*kartb Enter.

Oneparop readln aHaAJIOTUYEH ONEPATOPY read, pa3HUIlA 3aKIIF0Ya-
€TCS B TOM, UTO IOCJIE CUUTHIBAHUS ITOCIEAHETO B CIIMCKE 3HAYCHUS IS
OOHOro omeparopa readln HOaHHBIE [UIA CIEAYIOIIETO OIleparopa
readln OydyT CUMTHIBAaThbCA C Hadajla HOBOW cTpoku. Ho ciemyer mo-
MHHUTb, 4TO Enter mepeBener Kypcop Ha HOBYHKO CTPOKY HE3aBUCHMO OT
TOr0, KAK UMEHHO MPOUCXOJIUT CYUUTHIBAHUE TAHHBIX.

s vi600a ungopmayuu Ha dKpaH CIyXKaT OIeparopel write u
writeln. B oOieM ciydae 3T onepaTopbl UMEIOT BUI:

write(x1l, x2, .., Xn); writeln(xl, x2, .., Xn);

e x1, x2, ..., Xn OPEACTaBIAIOT CO00M CIMCOK BHIBOAUMBIX TEPEMEH-
HBIX, KOHCTAHT, BhIpaykeHUIl. Ecu 351eMeHT criucka — TeKcToBast HHMOP-
Mallus, €€ He0OXOIMMO B35ITh B KaBBIYKH.

Oneparoppl write W writeln NOOCIEIOBATEILHO BBIBOJAT BCE
nepeMeHHble. Eciii ucnosnb3yercs oneparop writeln, TO MOCiIe BbIBOAA
uH(popMaIuy Kypcop IepeMeIiacTcs B HOBYIO CTPOKY.

Wrak, B HalieM npumMepe oneparop write ('gradus=") ; BbIBOOUT
Ha JKpaH CHUMBOJIBI gradus=, KOTOpPbIE IOACKA3bIBAIOT IOJIb30BATEIIIO,
YTO OH JIOJDKEH BBECTHM 3HAYEHUE NEPEMEHHOW gradus, a OoIeparop
readln (gradus); MNpeaHa3HA4YE€H i1 BBOJAA 3HAYECHUS INEPEMEHHOU
gradus. Oneparop writeln ('radian=', radian); BBIBOOUT Ha
DKpaH JBa 3HAUEHUs: CTPOKY radian= W 3HAUYCHUE IIEPEMEHHOMN
radian.

Kak mpaBuio, BelIeCTBEHHbIEC JaHHbBIEC BBIBOASTCS B hopmame ¢ nia-
saoweli moukou # HHAH#HH#HBEHH#HBAHHHAE £ ###, e # - mobast necs-
traHas nudpa ot 0 mo 9. s Toro 9ToOBI MIEPEUTH K hopmamy ¢ uxcu-
POBAHHOU MOYKOU HYXHO, YHCIIO, PACIIOIOKEHHOE 0 cuMmBoia E, yMHO-
*uTh Ha 10, BO3BEJEHHOE B CTENEHb, 3HAYCHHE KOTOPOM YKA3aHO MOCIE

yucia E. Hanmpumep,
0.35469000000E-01=0.35469000000*10'=0.035469,
-5.43286710000E+02=-5.43286710000*10°*=-543.28671.
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YtoOsl BRIBOIUTH YKCa B opMaTe ¢ GPUKCUPOBAHHOW TOYKOM, HEOO-
XOAMMO HCIOJIB30BaTh hopmamuposanHwlli 6b1800. J|si 3TOro omeparop
write uimu writeln HY)XHO 3a4aTh CIEIYIOIIUM 00pa3oM:

Write(Mﬂ@HTM@MKaTOpIMMPMHa_HOHH_BHBOﬂa:ﬂpO@HaH_qaCTb);
YIS

UNeHTUGMUKaATOP — 3TO UMS TIEPEeMEHHOM, KOTopast Oy/ieT BBIBOJIUT-
Cs Ha DKpaH;

MPMHA I[10JIsi BHBOJA — KOIUYECTBO IMO3MLIMK (Llelas 4acTh,
TOUYKa, APOOHAas 4acTh), KOTOpoe OyAeT 3aHMMAaTh 3HAYCHHE MEPEMEHHOU
IIPHU BBIBOJIC;

IpoOHas YacTb — KOJIMYECTBO MO3ULIMNA, HEOOXOAMMBIX JUI
JPOOHOM YacTH Yucia.

Hampumep, mycTh pe3ynbrar padoThl HAIIEH MPOrpaMMbl UMEET BHU/I

gradus=165

minuta=30

radian=2.8885199120506E+000
[TonsiTHO, yTO Omeparop writeln ('radian=', radian); BbIBeI
Ha 9KpaH 3HauC€HUE MepeMeHHON radian B (opMmare ¢ IUIaBaroIieil Tou-
KOU.

Ecnu BoCIONIb30BaThCS ONEpaTopoM

writeln('radian=', radian:5:3);

TO pe3y/ibTar padoThl IPOrpaMMBbl OyIET TAKUM:

gradus=165

minuta=30

radian=2.889
IJIe 3HaYeHHUE MMepPEeMEeHHON radian mpeacTaBieHo B popmaTe ¢ GUKCHUPO-
BAHHOW TOYKOHM (BCE YMCJIO 3aHMMAET MSATh MO3UIUN U TPU U3 HUX IOCIIE
3arsiToi).
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2 OOwue cBegeHUs O sI3blKe NMporpaMmMupoBaHUA
Free Pascal

B 5T0#1 maBe unTaresnb NO3HAKOMUTCS CO CTPYKTYPOM IIPOEKTA B Cpe-
ne Lazarus U OCHOBHBIMHM 3JIEMEHTAMHU f3bIKa IporpamMMupoBaHus Free
Pascal: nepeMeHHBIMH, KOHCTAHTAMH, UX THUIIAMHU, OCHOBHBIMU OIEPaIIHSI-
MU U PYHKIMSIMH SI3bIKA.

2.1 Cmpykmypa npoekma Lazarus

JIroOoi npoexkm B Lazarus — 3TO COBOKYNHOCTh (DailJIOB, U3 KOTOPBIX
CO3/AaCTCsl €IUHBIN 8binonHsemsil ¢haun. B mpocTeillemM ciydae CIHCOK
(ailyioB MpOEKTa UMEET BU:

* haiin onucanus npoekra (. 1pi);

* paiin npoekrta (. 1pr);

* haiin pecypcoB (. 1rs);

e MOIYyb (hopMmbl (. 1 fm);

* IPOTrpaMMHBIN MOIYJb (. Pas);

[locne xomnunayuu nporpaMMbl U3 BceX (DailJioB MPOEKTa CO3/1aeTCs
CIUHBIM BBIMOJHIEMBbIM (aiiia, ums 3Toro (aina coBmagaeT ¢ HMEHEM
MPOEKTA.

lIpoepammmulii MoOOyb, WIH MIPOCTO MOIYJb, — 3TO OTACIBHO KOMIIH-
Jupyemasi mporpaMMHasi €IMHMIA, KOTOpasi MpeACTaBIIsIET coO0i Habop
TUTIOB JIaHHBIX, KOHCTAHT, MEPEMEHHBIX, Mpoueayp u GyHkmui. Jroooi

MOJIYJIb UMEET CIICAYIOIIYIO CTPYKTYPY:
unit wmms Momyis; //3aroJyiIoBOK MOIYJIA.

interface

//Pasnes OnmMcaHwuy.

implementation

//Pazmes peanusalui.

end. //KoHell MOIYyJIs.

3aecon080k Mo0yis — 3TO 3ape3epBUPOBAHHOE CJIOBO UNit, 3a KOTO-
pPBIM CHEAYET UM MOAYJIA M TOUYKA C 3alsATOW. B pasmene onucanui, KOTo-
phIli OTKpPBIBACTCS CIYKEOHBIM CIIOBOM interface, ONHMCBHIBAIOT npo-
2pamMMmHble d/leMeHmol — TUTIBI, KJIaCChl, MPOIEAYPhl U (PYHKIIHH:

interface

uses CHOMCOK MOOyJien;

type CnmMcok THUIIOB;
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const CHOMCOK KOHCTAaHT;
vVar CHMUCOK IePEMEeHHEIX;
procedure mMMA OPOLEOYPH;

function wmMa QyHKUUMU;

Paznen implementation CONEPXKHUT npocpaMMHblL KOO, PEATH3Y-
IOIMH MEXaHU3M pabOThl OMHCAHHBIX MPOTPAMMHBIX 3JIEMEHTOB (TEKCThI
npoieayp oopaboTKku COOBITHH, MpoLEaypbl U (PYHKIIMU, CO3aHHBIE MPO-
rpaMmucToMm). Ilpoyedyper v pynkyuu B Lazarus Tak:ke MOCTPOEHBI MO MO-
IyIEHOMY IIPUHLIUITY >,

Hapsiny ¢ Bu3yaabHbIMU MPUIIOKEHUAMH, Lazarus mo3BossieT pa3zpada-
THIBaTh M OOBIYHBIE KOHCOJIbHBIC TNPUJIOKEHUS, KOTOPHIE TaKXKEe MOTYT
OBITH co3maHbl B 00onouke Free Pascal, u B TekctoBoM penakrope Geany.
ABTOpPBI HACTOATENIBHO PEKOMEHAYIOT HAUMHATh U3y4YEHHUE MPOTrPaMMUPO-
BaHUs UMEHHO C CO3/IaHMsI KOHCOJBHBIX TpuiiokeHui. [loatomy paccmoT-
PUM TIOAPOOHO CTPYKTYPY KOHCOJIBHOTO MPUIIOKEHUSI.

2.2 Cmpykmypa KOHCOJIbHO20 IMPUSIOXKeHUSs

CTpyKTypa KOHCOJIBHOTO MPUJIIOAKECHUS UMEET BU/I:

3aT0JIOBOK I[IPOT'PAMME;

uses modull, modul?2, .., moduln;

pasnesl ONMCaHuM;

TEJIO MNPOTPAaMMEI.

3aroj0BOK MPOrpaMMbl COCTOUT M3 CIY>KEOHOIO CJI0Ba program, UMe-
HU TIPOTPaMMBbI, 00pPa30BaHHOTO 110 MpaBUJIaM HCTIOIb30BaHUS HACHTH (M-
KaTropoB (CM. 1. 2.3 ), ¥ TOUKH C 3aIATON, HaPUMED:

program my prog001;

IIpepnoxkenne uses modull, modul2, .., moduln npegHa-
3HAUYEHO JJISI MOJKIIOYeHUsT Moaysend. B monynsax HaxomsaTcs QyHKIHUU U
poIeaypHl s3bIKa. [ wmcmonb30BaHUs (PYHKIIMM W TIPOLIEAYP, HAXOMS -
IIUXCS B MOJIyJIe, HEOOXOJMMO B TEKCTE MPOTPAMMBI MTOAKIIOYUTD UX C T10-
MOIIBIO MIPEIOKEHUS USES.

Paznen onvcanuii BKJIIOYAET CIECAYIOIIUE MMOPA3/ECIIbI:

pas3nes ONMCAHMSA KOHCTAHT;

pas3nmesyl ONMCaHus TUIIOB;

pasnesl ONMCAaHMSI [epPeMeHHBIX ;

23 Iloppo6Ho o mpouexypax u GyHKIUIX CM. B TIIaBe 4.
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pasnesl OonMcaHumMsa npouenyp U OyHKUMN.

B s3bike Free Pascal momkHBI OBITH ONMKMCaHbI BCE MIEPEMEHHBIC, THIIHI,
KOHCTaHTBI, KOTOPBIE OyTyT MCITOIB30BaThCs MporpaMMoi. B crangaptHOM
s3bike Pascal mopsimok ciemoBaHus pa3ieioB B MPOrpaMMme KECTKO yCTa-
HOBJIeH, BO Free Pascal Takoro crpororo tpeboBanus Het. B mporpamme
MOXXET OBITh HECKOJIBKO Pa3/esiOB ONMUCAHUS KOHCTAHT, IEPEMEHHBIX U T.1.,
HO BCE OHU JIOJDKHBI OBITh JI0 TeJia mporpamMMsbl. bosiee moapoOHO CTPYKTY -
py KOHCOJIbHOUM mporpamMmbl Ha si3bike Free Pascal moxxHO mpencTaBUTh
CIICAYIOITAM 00pa3oM:

program MMA OPOTPaMMEL;

uses modull, modul?2, .., moduln;

const onmMcaHuUsa KOHCTAHT;

type omnmcaHusa TUIIOB;

var OHMcaHMH_HepeMeHHbIX;

begin

OIEPAaTOPEL A3HKA;

end.

Teno mporpaMmbl HAYMHAETCA CO CJIOBA begin, 3aTeM CIEAYIOT OIe-
paropsl si3bika Pascal, peanusyroliye aaroputm pemraemMon 3aaadu. Onepa-
TOpbl B si3blke Pascal oTnensitoTcst ApyT OT Jpyra TOYKOM € 3arsiTol U MO-
I'yT pacrojararbCsi B OJHY CTPOUYKY WJIM HAYMHATHCS C HOBOM CTPOKH (B
ATOM ClIy4dae UX TakKe HeO0OXOIMMO pa3leisiTh TOUKOM C 3amnsaToi). HazHa-
YEHUE CUMBOJIA « ; » - OTJHEJIEHHUE OIEePaToOpoB APYT OT Japyra. Temao mpo-
IrpaMMBbl 3aKaHUMUBAETCS CIIyKeOHbIM cloBoM end. HecmoTps Ha TO 4TO
OIIEpPaTOpPbl MOTYT PACIIOIArarbCs B CTPOKE KaK YrOJAHO, PEKOMEHAYETCS
pasMenarh UX Mo OAHOMY B CTPOKE, a B CIIy4ae CJIOKHBIX ONEPATOPOB OT-
BOJUTh JJI1 KaXKJOro HECKOJBKO CTpoK. PaccMmorpum Oojiee MoapoOHO
CTPYKTYPY NPOTrPAMMBI:

program MMA OPOTPaMMEL;

uses modull, modul?2, .., moduln;

const onmMcaHuUsa KOHCTAHT;

type omnmcaHusa TUIIOB;

var OHMcaHMH_HepeMeHHbIX;

begin

omepatTop 1;

omepaTop 2;

end.
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[IpuBenem npumMep Tekcta nporpammsel Ha Free Pascal:
program one;

const a=7;

var b,c: real;

begin

c:=at+2; b:=c-a*sin(a)
end.

2.3 JdnemeHmMbI A3bIKa

[Iporpamma Ha s3bike Free Pascal mMoker comepikarh CieAyrOIIHE
CHMBOJIBI:

« TaTuHCKHE OyKkBBI A, B, C..., X, Y, 7;

etucpr1 0, 1, 2..., 9;

e crieruaibubie cuMBOIbel +,—, /, =, <> [, ],.,.( ), L {, }, $, #, ., @,

N3 cumBosioB andaButa GOPMUPYIOT KITHOUEBBIE CJIOBA U UICHTU(DUKA-
TOpbl. Kntouesvle cno6a — 3TO 3ape3€pBUPOBAHHBIE CIIOBA, KOTOPHIE UMEIOT
CIeHHAIbHOE 3HAUEHUE JJIs1 KoMITWIsiTopa. [IpuMepom KiTroueBbIX CIOB SIB-
JISIFOTCSL OTIEPATOPHI SA3BIKA, TUMHI JaHHBIX U T.I. KiroueBbie clI0Ba UCIOb-
3YIOTCSl TOJIBKO TaK, KaK OHU OMPE/ICJICHbI IPU ONKUCAHUM S3bIKA. MOenmu-
¢uxamop — 3T0 UMs IPOrPAMMHOI0 00BbEKTa>!, MpeaCTaBIAIoNEE COOOM
COBOKYITHOCTh OYKB, Iu(p W CUMBOJIa MoAuYepKuBaHus. [lepBbiii cUMBOI
ujeHTuuKaTopa — OyKBa WM 3HAK MOJAYEPKUBaHUS, HO HE nudpa. MaeH-
TU(UKATOp HE MOXKET cofepkarh mpoden. [IponucHbie U CTPOYHBIE OYKBBI
B HMEHaxX HE pa3iandarorcs, Hanpumep ABC, abc, Abc — OOHO U TO Xe
uMsa. Kaxnoe nms (maeHTUUKATOP) AOHKHO ObITh YHUKAJIBHBIM U HE COB-
najaTh C KJIOYEBBIMU CJIOBAMHU.

B Tekcte nmporpamMmbl MOKHO UCIOIB30BATh KoMmenmapuu. KommeH-
Tapuil 3TO TEKCT, KOTOPBI KOMIIWIATOpP UrHOpUpyeT. KomMmMeHTapuu wuc-
MOJIB3YIOT JUISl TIOSICHEHWH MPOrpPaMMHOTO KOJa WJIM JJI1 BPEMEHHOIO OT-
KJIFOUCHUSI KOMaHJ MPOTPAaMMHOI0O KoJia Mpu otiajake. KommeHTtapuu Obl-
BAIOT OJIHOCTPOYHBIE WU MHOTOCTpOYHbIE. OAHOCTPOUHBIM KOMMEHTAPUI
HAUMHAETCS C ABYX CUMBOJIOB «KOcCasi uepTa» // U 3aKaHYMBAETCS CUMBO-
JIOM TIepexo/ia Ha HOBYIO CTPOKY. MHOIOCTPOUYHBII KOMMEHTAPUN 3aKJIIO-
4yeH B (pUrypHnie CKOOKH { } WJIM pacroyiaraercs Mexay napamMmu CUMBOJIOB
(* u *). IlousiTHO, UTO (UTypHBIE CKOOKU {} WJIM CUMBOJIBI (* U *)

24 K mporpaMMHBIM OOBEKTaM OTHOCSITCS KOHCTaHTHI, TIEPEMEHHBIC, METKH, IPOLETYPbl, QYHKINN, MOLYIN U
MPOrPaMMBI.
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MOKHO UCIIOJIb30BaTh U JJI1 OHOCTPOYHOTO KOMMEHTAPUS.
Hanpuwmep:
{KoMMeHTapumt MOXeT
BHIIJISOETHL Tak!}
(*Unmu Tak.*x)
//A ecyau BB MCIOJIbL3yeTe TaKOM CIoco0B,
//TO KaxIas CTpOKa IOJDKHA HAUMHATHCH
//C IBYX CHMBOJIOB «KOCAas uUepTa».

2.4 [aHHble 8 si3bike Free Pascal

Jlns pelieHus 3a7auu B JIFOOOM MporpaMMe BBITIOIHSIETCS 00paboTKa
KaKHUX-T100 JaHHBIX. OHU XpaHATCS B MMaMSATH KOMIBIOTEPA U MOTYT OBIThH
CaMbIX Pa3JIUYHBIX THUIIOB: LIEJIBIMU U BEIICCTBEHHBIMH YHCJIAMHU, CHMBO-
JaMH, CTPOKaMH, MacCUBaMH. Tunvi 0aHHbIX ONPEICISIIOT CIIOCOo0 XpaHe-
HUS 4YUCENl WM CHUMBOJIOB B MaMsiITH KoMmmbioTepa. OHHM 3aal0T pa3mep
SYEHKHU, B KOTOPYIO OyleT 3alliCaHO TO WJIM MHOE 3HAYCHHE, ONPEACIIsisa
TEM CaMbIM €r0 MaKCUMaJIbHYIO BEIMYMHY WJIM TOYHOCTH 3amanus. O0-
JacTh MaMsATH (suelka), B KOTOPOM XPaHUTCS 3HAUYCHUE OMPEIEICHHOTO
TUIA, HAa3bIBACTCS nepemeHHou. Y TePEeMEHHOU eCTh ums (udenmuguxa-
mop), mun ¥ 3uaverue. IMs CIIyKUT JJ1s1 0OpaIieHus: K 00J1acTi maMsITH, B
KOTOPOM XpaHUTCS 3HaYeHue. Bo BpeMs BBIMOJIHEHUS MPOrpaMMbl 3HAYE-
HUE MEPEeMEHHON MOXXKHO M3MeHHUTH. [lepen ncmoap3oBanueM arobast mepe-
MEHHasi JoJiKHA ObITh omucaHa. OmucaHue MepeMeHHOU B s3blke Free
Pascal ocymiecTBisieTcs ¢ MOMOIIBIO CITYKEOHOTO CJI0Ba Var:

var ¥uMMdA NepeMEeHHOM: TUII INePEeMeHHOM;

Ecinu 00BbABIISIETCS HECKOJIBKO TIEPEMEHHBIX OJHOTO THIA, TO OINHUca-
HUE BBIVISIUT CICAYIOIIMM 00pa3oM:

var nepeMeHHas 1,..,nepeMeHHas N: TUl NepeMEeHHHX;

Hampumep:

var

//OBBbaBJIeHA lleJIOUMCIJIeHHAasa IIepeMeHHasd.

ha: integer;

//OBBABJIEHE OBE BEUIECTBEHHHE I[I€PEeMEeHHEE .

hb, c¢c: real;

Koncmanma — 310 Benmn4urHa, KOTOpas HE U3MCHSIET CBOCTO 3HAYCHUS
B IIPOIIECCE BBHITIOJIHEHUS MPOrpamMMbl. THUI KOHCTaHTBHI OMPENEIACTCS e

3HaueHrueM. Onncanne KOHCTAHThI NMEET BH/I:
const MMA KOHCTAHTHEL = 3HA4YEeHNEe/



69

Hanpuwmep:

const

h=3; //lesiounciieHHad KOHCTAaHTa.

bk=-7.521; //BemecrBeHHas KOHCTAaHTa.

c='abcde'; //CuMBOJILHaAsa KOHCTAaHTA.

PaccMOTprM OCHOBHBIE THIIBI JJAHHBIX.

2.4.1 CuMBOJBHBII THII JAHHBIX

JlaHHBIC cuUMBOILHO20 Muna B TaMsITH KOMIIbIOTEpa BCeraa 3aHMMAarOT
OJIMH OaWT. ITO CBA3aHO C TE€M, YTO OOBIYHO TOJI BEIMYMHY CUMBOJIBLHOTO
THTA OTBOMST CTOJIBKO MaMSITH, CKOJIBKO HEOOXOAMMO JIJIsi XpaHEHUS OJTHO-
O CUMBOJIA.

OnuceIBatOT CUMBOJIBHBIA THUIT ¢ TTIOMOIIBIO CITY’KEOHOTO ciioBa char.
Hanpumep:

var

c: char;

B Tekcre nporpamMMbl 3HaYE€HUS] IEPEMEHHBIX U KOHCTAHTHI CUMBOJIb-
HOI'O THUIIA JIOJKHBI ObITh 3aKII0YEHBI B ariocTpodsl: 'a', 'b', '+'.

2.4.2 IlenoumncjieHHbII THII JAHHBIX

[]enouucnennvie munvl JAHHBIX MOTYT 3aHUMAaTh B MaMSITH KOMIIbIO-
Tepa OAWH, JIBa, YETHIPE WJIM BOCEMb OaWT. JlMama3zoHbl 3HAUEHUM JTaHHBIX
IEJTOUMCIICHHOTO TUIIA MPEICTaBIeHbI B Ta0M. 2.1.

Tabnuma 2.1 IlenouncaeHHbIC TUIIBI JaHHBIX

Tun JAnana3zon Pa3mep
Byte 0. 255 1 GauT
Word 0..65535 2 Oalita
LongWord 0..4294967295 4 Garita
ShortInt -128 .. 127 1 GaitT
Integer -2147483648 .. 2147483647 4 Gaiita
LongInt -2147483648 .. 2147483647 4 Gaiita
Smallint -32768 .. 32767 2 Oarita
Int64 26 2% 8 OaiiT
Cardinal 0..4294967295 4 Garita

Omnmncanme HCJIOYHCIICHHBIX IMCPCMCHHLIX B IIPOTrpaMMEC€ MOXKCT OBITH
TaKHM:
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var

b: byte;

i, J: 1integer;

W: word;

L 1, L 2: longint;

2.4.3 BemecTBeHHBII THII JaHHBLIX

BHyTpeHHee TMpeNCTaBICHUE BewecmBeHHo20 Yucia B TaMSTU
KOMITBIOTEPA OTJIMYAETCS OT MPEeACTaBICHUS 1esioro yncia. OHO NpeacTaB-
JIEHO B dKCHOHeHnuanbHou dhopme mE £ p, tae m — manTHcca (1eyoe uin
IPOOHOE YHUCIO C JECATHYHON TOYKOH), p — MOPSAOK (Leloe 4ucio)”.
UToOBI NIEpEeUTH OT FKCTIOHEHIIUAIBHON (POPMBI K OOBIYHOMY TIPEACTABIIC-
HMIO 4MCiIa™, He0OXOMMO MaHTHCCY YMHOXKHTh Ha JECATH B CTENEHHU I10-
psanok. Hanpumep:

—36.142E +2 =-36.142-10* = -3614.2;

7.25E - 5="7.25-10"=0.0000725.

BemectBenHnoe uncio B Pascal MokeT 3aHUMATh OT YETHIPEX J10 JIeCs -
TH OalTOB. /[Mama3oHbI 3HAYEHMI BEIIECTBEHHOIO THUMA MPEACTABICHBI B
Tabm. 2.2.

Ta0Onuita 2.2 BeniecTBeHHBIE TUITHI TaHHBIX

Tun JInana3zon KoanuecrBo | Pa3zmep
3HAYALIUX
uupp
Single 1.5E-45 .. 3.4E+38 7—38 4 Gaiita
Real 2.9E-39 .. 1.7E+38 15—16 8 OailToB
Double 5.0E-324 .. 1.7E+308 15—16 8 0aiiToB
Extended |3.4E-4932 ..3.4E+4932 19— 20 10 GaiiToB
Comp 2263 28 19— 20 8 0alTOB
Currency |-922337203685477.5808 .. |19 —20 8 OalToB
922337203685477.5807

HpHMCpBI OIMCaHHUA BCHICCTBCHHbBIX IICPCMCHHDBIX:
var

rl, r2: real; D: double;

25 JleiicTBUS HaJl YHCIAMH, TIPEACTABICHHBIME B 3KCIIOHCHI[MAIBHON (hopMe, Ha3bIBAIOT apu(METHKON C TUIaBa-
IOLLEH TOUKOM, TaK KaK IOJIOKEHUE NECITUYHON TOUYKU MEHSETCS B 3aBUCUMOCTH OT MOPSJIKA YHCIA.
26 Yuciao B 0OBIYHOM €T0 MPEICTaBICHUN HA3bIBAIOT YHUCIOM ¢ (PUKCHPOBAHHON TOYKOM.
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2.4.4 Tun gara-ppems

Tun oannvix 0dama-epemsi TDateTime mpenaHa3HAYEH JJISI OJHOBpE-
MEHHOI'0 XpaHEHMs 1aThl 1 BpeMEHHU. B maMsaTH KOMIIbIOTEpa OH 3aHUMAET
BOCEMb 0alTOB U (haKTUUECKHU MPEACTaBIsACT COOOM BEIIECTBEHHOE YHUCIIO,
IJIe B 1IeJIOM YacTH XpaHUTCS JlaTa, a B IPOOHON — BpeMs.

2.4.5 Jlornmyeckuii THII JAHHBIX

JlaHHBIE 102UUecKO20 Muna MOTYT NPUHUMATh TOJBKO JIBa 3HAYCHUS:
uctuHa (true) unu Jnoxb (false). B cranmaptHom sizbike Pascal Obui
ONpeeeH JIMIIb OAWH JIOTUYECKUMH THUN JAaHHBIX — boolean. Jloruue-
CKHE€ THUIbl JaHHBIX, ONpeAcieHHbIe B cpefe Lazarus, mpeacraBieHbl B
tabn. 2.3.

Tabmuna 2.3 Jlorudeckue TUIBI JaHHBIX

Tun Pa3mep
Boolean 1 GalT
ByteBool 1 GaitT
WordBool 2 Oalita
LongBool 4 GaiiTa
[Tpumep 0OBSBICHUS JOTUUECKON TTEPEMEHHOM:

var
FL: boolean;

2.4.6 Co3aaHue HOBBIX THIIOB JaHHBIX

HecMoTtpss Ha 1OCTAaTtoO4HO MOIHYHKO CTPYKTYPY BCTPOEHHBIX THIIOB
JIAHHBIX, B cpene Lazarus mpenyCcMOTpEeH MEXaHU3M CO3JaHUSL HOBbIX M-
nog. J11s 3Toro UCmosb3yrT CIy>KeO0HOE CJIOBO type:

type HOBEIM TUII INaHHHIX = ONpenejieHue TUIla;
Korja HOBBIM THIT JaHHBIX CO3/IaH, MOKHO OOBSBIISITh COOTBETCTBYIOIINE
€My [IEPEMEHHBIE:

vVar CIMCOK IIePEeMEeHHEIX: HOBEI THII HaHHBIX;

[IpuMeHeHue 3TOro MexaHu3Ma Mbl PACCMOTPUM B CIEAYIOIIUX Mapa-
rpadax.

2.4.7 Tlepe4yucaUMBbIA TUII JAHHBIX

Ilepeuucaumolii mun 3a1aeTCd HEMOCPEICTBEHHBIM NEPECUUCICHUEM
3HAYECHUM, KOTOPBIE OH MOXKET IIPUHUMATh:

var uMA IepeMeHHOM: (3Hau 1,3Hau 2,..,3Hau N);
Tako# THIT MOXKET OBITH MOJIC3EH, €CIU HeOOXOMMMO OIHCATh JaHHOE, KO-
TOPO€ NPUHUMAET OTPAHUYCHHOE YUCIIO 3HaYeHU. Hanmpumep:
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var
animal: (fox, rabbit);

color: (yellow, blue, green);

[IpuMeHeHrEe NEPEUNCITUMBIX TUIIOB JIEJIAET IPOTPaMMYy HAIJIsIHEE:
//Co3maHye HOBOTO TuUIla OAHHHEX — BPEeMeHa Toza.
type

year times = (winter, spring, summer, autumn);

//OnucaHye COOTBETCTBYWIEN NepeMeHHON!.

var yt: year times;

2.4.8 MHHTepBabHBIN THII

Unmepsanvuviii mun 3aAaeTcs TPAaHUIAMU CBOMX 3HAYEHUU BHYTPHU
0a30BOTO THMA!

var ¥Ms IepeMeHHOM: MMH 3Had .. MaKC 3Hay;

OOpatuTe BHMMAaHHE, YTO B JIAHHOW 3allMCH JBa CHMBOJA TOYKH
paccMaTpUBAIOTCSl KaK OAMH, MO3TOMY MpoOea MEXAYy HHUMH HE JOMYC-
kaetcs. Kpome Toro, rpaHuilsl [uamna3oHa MOTYT OBITh TOJIBKO I[ETIOTO WIIH
CHMBOJILHOTO THIIOB U JIeBas IpaHUIla JAWalla30Ha HE JOJHKHA MPEBBIIIATH
npasyro. Hanmpumep:

var

date: 1..31;

symb: "a’.."h’;

IIpyMeHUM MeXaHU3M CO3JaHusI HOBOTO THUIIA TaHHBIX:

type

//Co3maHme MNepeuucsIMMOTO TUlla OaHHBIX -—

//IOHV HeIesnu.

Week days = (Mo, Tu, We, Th, Fr, Sa, Su);

//CosmaHve MHTEPBAJILHOTO TUIa IJAaHHBX —

//pabounue OHU.

Working days = Mo.. Fr

//OnmncaHve COOTBETCTBYIIINEN IepeMeHHON!.

var

days: Working days;

2.4.9 CrpyKTypUpPOBAaHHbIE THIIbI

CmpykmypuposaHntvlti mun 0aHHbIX XapaKTEPU3YETCs] MHOKECTBEHHO-
CTBIO 00Opaszyromux ero siaeMeHToB. B s3bike Free Pascal 3To maccuBsl,
CTPOKH, 3aIlIUCH, MHOKECTBA U (haJIbl.

Maccug — COBOKYITHOCTh JaHHBIX OJHOTO M TOro e tuma’’. Yucno

27 IMompo6HO 0 MaccHBax CM. B TJIaBe 5.
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AJIIEMEHTOB MacCHBa (PUKCUPYETCS IIPU OMMCAHWHU THIIA U B TIPOIICCCE BBI-
MOJIHEHUSI IPOTPaMMBbl HE U3MEHsIETCA. [[J1s1 onrcanusi MaccuBa UCIOJb3Y -
FOT KJIFOYEBBIE CJI0OBa array .. Of:

MMA: array [ComMcox mMHOekcoB] Of TuN HaHHBEIX;

rae:

* M — JIIOOOW TOMYCTUMBIN UACHTU(HUKATOD;

* TUIT IAaHHBIX — 00N TUII A3BIKA.

*CIMCOK MHIEKCOB — MNEPEUUCIICHUE UANA30HOB U3MEHEHUs HO-
MEPOB 3JIEMEHTOB MAaCCHUBA; KOJIMYECTBO AUANA30HOB COBIIAJAET C KOJIUYE-
CTBOM HM3MEPEHUN MAaCCUBA; JWANA30HbI OTICIISIFOTCS APYT OT Apyra 3ars-
TOM, a TpaHUIIbl JUAMa30Ha, MPEICTABIAIONINE CO00M MHTEPBAIbHBINA THI
JIAHHBIX, OTACIISIFIOT IPYT OT APYyTa JABYMs CUMBOJIAMHU TOYKH:

[MHOmexcl HayvaNbHBEM. .MHIOEKC]l KOHEUHH,

MHOEKCZ HaudaJIbHBEM. .MHOEKCZ KOHEUHEBI, .., ]

Hampumep:

var

//OOHOMEpPHHEM MaccubB U3 10 Lesux umces.

a:array [1..10] of byte;

//OIBYMEPHEI MAaCCHUB BEIECTBEHHBEIX UMCEJ

// (3 crpokmu, 3 crojndua).

b:array [1..3, 1..3] of real;

Eme omuH croco® ommcarh MacCHB — CO3/IaTh HOBBIM THUIT JAHHBIX.
Hampuwmep, tak:

type

//O0BbaBIgIeTCd HOBHIM THUII HOAHHBIX -—

// TpexXMEepHLI MAaCCUB LIEJIBIX UMCEeJI.

massiv=array [0..4, 1..2, 3..5] of word;

//OnmuceBaeTCca INepeMeHHasd COOTBETCTBYKIETO TUIIA.

var

M: massiv;

s docmyna x anemenmy maccuéa JOCTATOYHO yKas3aThb €r0 MOPSI-
KOBBIA HOMEp, a €CJIM MacCUB MHOTOMEpPHBIN (Hampumep, Tabiuiia), TO
HECKOJILKO HOMEPOB:

MM MacCCHBa [HOMEp 3JIeMeHTa ]

Hampuwmep: a[5],b[2, 1]1,M[3, 2, 4].

Cmpoka — TOCHENOBATEILHOCTh CUMBOJIOB. B Lazarus cTtpoka Tpak-
Ty€TCSI KAK MaCCUB CUMBOJIOB, TO €CTh KaX/Iblii CUMBOJI CTPOKH IIPOHYME-
pOBaH, HAUWHAsI C EIMHULLBI.
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HpI/I HCIIOJIB30BAHUHU B BBIPAKCHUAX CTPOKA 3AKIHOYACTCA B AlIOCTPO-

¢b1. ONKUCHIBAIOT IEPEMEHHBIE CTPOKOBOTO THIIA TaK:
MMA T[epeMeHHOM: string;

150705
UMA IIepeMeHHOM: string[njimHa CTpoku];
Hampumep:
const S='CTPOKA’;
var

Strl: string;
Str2: string[255];
Stroka: string[100];

Eciu npu onucaHnnu CTpOKOBOM NMEPEMEHHOW JIJIMHA CTPOKHA HE yKa-
3BIBAECTCSI, 3TO O3HAYAET, UTO OHA COCTaBIsIET 255 cuMBOJIOB. B mipuBeieH-
HOM IIpUMEPE CTPOKU Strl U Str2 ONMHAKOBOM JIJIMHBI.

3anucv® — 3T0 CTPYKTypa HaHHBIX, COCTOAINAS U3 (PUMKCUPOBAHHOIO
KOJIMYECTBA KOMIIOHCHTOB, HA3bIBACMBIX MNOJISIMU 3alMcu. B oTiamume ot
MacCHBa IOJIs 3alMCH MOTYT OBITh pa3Horo tuma. Ilpu oObsBICHNH THUIIA
3alMiCH UCHOJB3YIOT KIHOYEBBIE ClIOBAa record .. end:

UMSA 3anucy = record CHOMCOK moJjen end;
30€Ch, MMs  3anmMcy — J000H TOMyCTHMBIM HWACHTU(DUKATOp, CIIM-
COK_IOJIel — OIMCAaHMA Nojier 3anucu. Hanpumep:

//OnmucaHa CTPyKTypa 3allcCH.

//Kaxmasa sBanuchb COINEPXUT MHOOPMALIMIO

//O CTYINEeHTe U COCTOUT M3 OBYyX IOJIel -

//vMsS ¥ BO3pacT.

type

student = record
name: string;
age: byte;
end;

var

//OBBABJIEHE COOTBETCTBYIME II€PEeMEHHBEe —

//Tpu oOBeKTa Tulla 3alucCh.

a, b, c: student;

JlocTynn K TOJSIM 3allMCH OCYILECTBIISIETCS C MOMOIIBIO COCTaBHOTO

HUMCHU:
MMA 3allMCr. VMMA I1I0JIA

28 [lompoOHO O CTPYKTYpax CM. B TJIaBe .
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Hanpuwmep:
a.name:=’Ivanov Ivan’;
a.age:=18;

b.name:=a.name;

Omneparop nmpucoeauHeHusa with mmsa s3anmcwu do ymnpoumaer go-
CTYI K IIOJISIM 3aIUCH:

with a do

begin

name:=’'Petrov Petr’;

age:=19;

end;

Mmnooicecmeo — 3T0 HAOOp JOTMYECKH CBSI3aHHBIX JPYT C JIPYTOM
00beKTOB. KoInuecTBO 3J1eMEHTOB MHOKECTBA MOXKET M3MEHAThCs oT 0 710
255. MHOX€eCTBO, HE COJIEpKAIEE PJIECMEHTOB, HA3bIBACTCS MyCThIM. JIJIs
OIMCAHUs MHOXXECTBA UCHOJB3YIOT KIFOYEBBIE CIIOBA set Of:

MMA MHOXecCcTBa = set of 0Oas30BBIM TUI IAaHHHX;
Hampuwmep:

type TwoNumbers = set of 0..1;

var Numl, NumZ2, Num3: TwoNumbers;

@aiin’”® — 310 UIMEHOBAHHAS O0JIACTh BHEIIHEH IMaMATH KOMIIBIOTEDA.
daiin CcoACPKUT KOMIIOHEHTHI OJHOTO Tumna (Jr000ro THMa, KpoMe
daiinoB). JlnuHa co3manHoro ¢aiiaa He OroBapuUBaETCsS MPHU €ro 0ObsBIIE-
HUU U OTPAaHUYMBACTCS TOJIBKO €MKOCTBIO JIUCKA, HA KOTOPOM OH XPaHMT-
cs. B Lazarus MO)KHO OOBSBUTh MUNU3UPOBAHHBIU (DALLTL:

UMA_ panyioBoy nepeMeHHom = file of Tun HaHHEX;
becmunosulil gatin:

UMA  panyioBoM nepemMeHHom = file;

U meKcmosywlil ¢hati:

uMsa _pannosoy nepeMmenHonm = TextFile;

Hampumep:

var

fl: file of byte;

£f2: file;

£f3: TextFile;

2.4.10 YVYkasareau

Kax npaBuno, npu o0paboTke onepaTopa 00ObsIBICHHS TIEPEMEHHOMN
MM [IE€PEeMEeHHOM: TUIl [NePEeMEeHHOM

29 [ompo6Ho o ¢aitnax cM. B miaBe 7 .
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KOMIIWJISITOP ~ABTOMATHYECKM  BBIACHSACT MaMSITh MOJA TNEPEMEHHYIO
VMsI_TIePEeMeHHOM B COOTBETCTBUU C YKa3aHHBIM TUIIOM. J[OCTyI K 00B-
SIBIICHHOW TIEPEMEHHON OCYIIECTBIsIETCS 1Mo ee uMeHu. [Ipu 3ToM Bce 00-
palllcHUS K IEPEMEHHOM 3aMEHSAIOTCS aJIPECOM STUYCUKHU MaMSITH, B KOTOPOH
XpaHUTCS €€ 3HaueHue. llpu 3aBeplieHnr NOANpPOrpamMMbl, B KOTOPOM
Obla omKcaHa MepeMeHHas, MaMsATh aBTOMaTHYECKH 0CBOOOKTaeTCsl.

JlocTyIl K 3HAUEHUIO NIEPEMEHHOM MOYKHO ITOJYYUTh HWHBIM  CIIOCO-
OOM — OmpeNeauTh COOCTBEHHBIE MIEPEMEHHBIE /ISl XpaHEHUs aJpeCcoB Ia-
MATH. Takue nepeMEHHbBIC HA3bIBAIOT YKA3aTEISMMU.

Vkazamenv’ — 310 nepeMeHHasi, 3HAYUEHUEM KOTOPO ABISETCS aIpec
MaMSTH, TJIe XPAHUTCSI OOBEKT ONPEACIICHHOrO TUMa (Apyrasi mepeMeHHast).
Kak u nrobas mepeMeHHasi, yka3zareiab JOJKEH ObITh 00bsiBiIeH. [Ipu 00b-
SBJICHUM yKa3aTeJied BCerla yKa3bIBaeTcsl TUIl OOBbEKTa, KOTOPBIA OyneT
XPaHUTHCA IO JAHHOMY aJIpeCy:

var uMd [IepeMeHHOM: ~THII;

Takue ykaszareiu Ha3bIBaKOT munuzuposanuvimu. Hanpumep:

var p: “integer;

//Tlo ampecy, BalXMCaHHOMY B II€PEMEHHOM P

//ByneT XPaHUTbLCHA I[IepeMeHHas Tula int

/ /v, IPpyTUMM CJIOBaAMM P, YKa3bBaeT

//Ha TuUI HOaHHEIX integer.

B s3b1ke Free Pascal MoxxHO 0OBSIBUTH yKa3arelb, HE CBA3aHHBIN C Ka-
KUM-JIM00 KOHKPETHBIM THIIOM JAaHHBIX. {151 3TOr0 NPUMEHSIOT CIIyX’eO-
HOE CJIIOBO pointer:

var uMA IepeMeHHOM: pointer;

Hampumep:

var x, y: pointer;

[TonoOHbIe yKa3aTenu Ha3bIBAOT HEMUNUSUPOBAHHBIMY W UCTIOJIB3YIOT
JUIsl 00pabOTKH JAHHBIX, CTPYKTYpa M TUIT KOTOPBIX MEHSAETCS B MPOIECcCe
BBITOJIHEHUS TPOTPAMMBI, TO €CTh TUHAMHYECKHU.

2.5 Onepayuu u ebipaxeHusi

Buipaoicenue 3amaet OpsIOK BBITTOTHEHUS JCUCTBUN HaJ JaHHBIMUA U
COCTOMT W3 ONEepaHAoB (KOHCTAHT, TMEPEMEHHBbIX, OOpalleHul K
GYHKIMSIM), KPYTIIBIX CKOOOK M 3HAKOB OIEpaliuii, HapuMep

atb*sin (cos (x)).

30 [MogpoOHO 06 ykazarensx cm. 5.11
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B Tabn. 2.4 npencraBieHbl ocHO8Hble onepayuy S3bIKa TPOrpaMMUPO-
Banus Free Pascal.
Tabmuna 2.4. OcHoBHBIE oniepaliuu si3bika Free Pascal

Onme- [eiicTBue Tun onepanaos Tun pesyabrara
pa-
mus

+ CJIO)KCHME LIEJIBIN/BEIECTBEH- | I[€JIBIN/BEIICCTBEH-
HBIN HBIN

+ CLIETUIEHUE CTPOK CTPOKOBBIU CTPOKOBBIU

- BBIUMTAHUE LIEJIBIN/BEIECTBEH- | I[E€JIBIN/BEIIECTBEH-
HBIN HBIN

* YMHOXXEHUE 1EJIbIN/BEIECTBEH- | IIEJIBIN/BEIIECTBECH-
HBIN HBIN

/ JIeTICHUE LIEJIBINA/BEIECTBEH- | BEIIECTBEHHBIN
HBIN

div | 1eao4nrciIeHHOE AEICHUE | IEIIbIN LEIbIN

mod | OCTaToOK OT JEJIECHUS LIEJIBII LIEJIBII

not |orpuiianue IEITBINA/TOTUICCKUN | IIEJTBINA/JIOTHYECKAM

and |ngorumueckoe 1 LEIBIA/TOrMYECKUN | IEBINA/TOrnYe CKUH

or sornueckoe MJIN LEJIBIN/TOTHYECKUN | eI/ TOTnYe CKU

xXor |uckiarovarornee MJIN LEJIBIN/TOTHYECKUN | IENbII/TOTUYe CKUIt

shl |cxaBur BiEBO LEJIBIN LEBIN

shr |caBur BnpaBo LEeIbIN LEeIbIN

in BXOKJICHHUE B MHOKECTBO | MHOXKECTBO JIOTUYECKHUU

< MCHBIIIE YHCJIOBOW/CUMBOJIb- | JJOTHYECKHI
HBII/JIOTNYeCKUI

> 0OJIbIIIE YHCJIOBOW/CUMBOJIb- | JIOTHYECKUI
HBIN/JIOTUYECKUU

<= MEHBIIIE U PABHO YUCJIOBOM/CUMBOJIb- | TOTMYECKUM
HBIH/TOrMYeCKU

>= OOJIbIIIe UJIU PABHO YUCJIOBON/CUMBOJIb- | IOTUYECKUN
HBIN/JIOTUYECKUI

= paBHO YHCJIOBOM/CUMBOJIb- | TOTHYECKUM
HBIHA/IOrnYeCcKuit

<> HE PaBHO YUCJIOBON/CUMBOJIb- | IOTHYECKUIN
HBIN/JIOTUYECKUU




78

B CIOXHBIX BBIPAXXEHUSIX NOPSAOK, B KOTOPOM BBIITOJIHAIOTCS Ollepa-
1IMW, COOTBETCTBYET MPUOPUTETY onepauuid. B si3bike Free Pascal mpuHsThI
CJIEAYIOIME TPUOPUTETHI:

I. not.

2. *./,div, mod, and, shl, shr.
3. +, —, Or, XOr.

4. =, <>, >, <, >=, <=,

Hcnonbp3oBaHne CKOOOK B BBIPAKEHHSIX MO3BOJISIET MEHATH MOPSJIOK
BBIYMCJICHUU.

[Tepeiinem kK mogpoOHOMY PACCMOTPEHUIO OCHOBHBIX OMEPaIUH.

2.5.1 Apudmernyeckue onepaumuu

Omnepauuu +, -, *, / OTHOCAT K apughpmemudeckum onepayusim. VIX Ha-
3HAQUCHHE TTOHSATHO U HE TPEOYET JOTOJHUTEIBHBIX MOSCHEHUM.

Onepayuu yenovuciennou apugmemuxy (IPUMEHSETCS TOJBKO K I1€-
JIOYHCIICHHBIM OTIEPAHJIAM ):

* div — nenoyncieHHoe JejaeHne (Bo3BpaliaeT 1eayo 9acTh YaCTHO-
ro, IpoOHas yacTh oTOpackiBaercs), Hanpumep, 17 div 10=1;

* mod — OCTaToK OT JieJieHus, Hanpumep, 17 mod 10=7.

K onepayusm 6umosoii apugpmemuxu OTHOCITCA CIEAYIOIIUE Olepa-
nmuu: and, or, xor, not, shl, shr. B oneparusax OutoBoit apuMeTUKI
NEUCTBUS MPOUCXOJAT HAJl IBOMYHBIM MTPEACTABICHUEM LIEJIBIX YUCET.

Apupmemuueckoe U (and)’. Oba omepanga nepeBomsATCS B JBOUY-
HYIO CHUCTEMY, 3aT€M HaJ HUMH IPOUCXOAMUT JIOTUUECKOE MOPa3psaHOE
YMHOKEHHUE OIEPaHJIOB MO CIECIYIONIUM MIPaBUIaM:

I and 1=1, 1 and 0=0, 0 and 1=0, 0 and 0=0.

Hanpumep, ecniu A=14 u B=24, T0 ux JBOUYHOE MPEICTABICHUE —
A=0000000000001110 u B=0000000000011000. B pe3ynbrare Joruye-
ckoro ymHOkeHus A and B momyunm 0000000000001000 nin 8 B gecs-
TUYHOU cucTeMe curciienus (puc. 2.1). Takum oopazom, A&B=14&24=8.

A= [o[ o] o[ o] o[o]o[o]o[o]o]o] 1] 1] 1] 0] 14
M

B= [o[o[o]o[o[o]o]o]o]o]0] 1]1]0] 0] 0] 24

Aand B = |0/0[0]0[0]0[0]0[0]0[0]0[ 1] 0[0] O] 8

Pucynox 2.1: Ilpumep nocuueckozo
ymHoxcerusi A and B

31 KoHBIOHKIIHS.
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Apugpmemuueckoe UJIH (or)*. 3mech Taxxke 00a omepaHga IepeBo-
JTCS B IBOMYHYIO CHCTEMY, MOCJIE Yero HajJ HUMH MPOUCXOAUT JIOTHYE-
CKO€ TIOPa3PSITHOE CIOKEHHUE ONEPaHIOB T10 CJIEIYIOIIUM MPaBUIaM:

lor1=1,10r0=1,00r I=1, 0 or 0=0.

Hanpumep, pesynbrar jiorndeckoro cioxkeHus uucen A=14 u B=24
oynet paBeH A or B=30 (puc. 2.2).

A= (o[ o] o o] o] o] o] o] o] 0] 0] 0] 1] 1] 1] O] 14
WMINK

B= [o[o]o[o]oo[o]o[o] o0 1] 1] 0] 0] O] 24

AorB= [0[0]o/ojolo[ojo[ojo[o]1]1]1]1]0] 30

Pucynoxk 2.2: IIpumep nocuueckoeo
cnoxcenusi A or B

Apughmemuuecxoe ucknrouarowee MJIM (xor). Oba onepanja nepeBo-
ISATCSL B JBOMYHYIO CHUCTEMY, MOCJE YEro HaJ HUMH MPOUCXOIUT JIOTHUYE-
CKasl Topa3psiiHas onepals xOr Mo CASAYIOIIUM ITpaBUIaM:

I xor 1=0, 1 xor 0=1, 0 xor 1=1, 0 xor 0=0.

Apupmemuueckoe ompuyanue (not). OTa onepauus BBIITOIHAECTCS
HaJl ogHUM ornepa”aoM. [IpuMeHenue omnepaiuu not BBI3BIBAET MOOUT-
HYIO MHBEPCHUIO IBOUYHOTO MpeacTaBaeHus yncia (puc. 2.3).

[0j0]ojo[ojo[oofojojofo[1]1[0O]1] 13

notA= [AAAAATAIATAATIAO0[A]0] not 13=-14
Pucynoxk 2.3: Ilpumep apugpmemuue-
cKkoeo ompuyanus not A
Cosue eneso (M shl L). JIBonuHoe mpeacTraBieHue yucia M caBu-
raercs BieBo Ha L mo3unmii. Paccmorpum onepanuto 15 shl 3. Yucno 15
B BOMYHOU cucteme umeet Buj 1111. IIpu casure ero Ha 3 mo3uiuu Bie-
BO nostyunm 1111000. B gecsiTuuHOM cUCTEME 3TO IBOMYHOE YUCIIO PABHO

120. Wtak, 15 sh1 3 =120 (puc. 2.4).

A

|0/ 0] 0] 0] 0|0 0] 000 0] 0] 1] 1] 1] 1| 15
CpeHr Ha TpH NO3HIHH

|0[0jo[ojo[o]o[o]o[1]1]1]1]0[0j0] 15 shi3=120
Pucynok 2.4: Cosue éneso 15 shl 3

32 JIu3bIOHKLUSA
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3amMeTuM, 4TO CABUT HAa OJMH Pa3psii BIEBO COOTBETCTBYET YMHOXE-
HUIO Ha JIBa, HA JIBA pa3psijia — YMHOXKEHUIO HA YETHIPE, HA TPU — YMHOXKE -
HUIO Ha BOoceMb. TakuMm oOpaszoM, omepamusi M shl L s3kBuBajieHTHa
YMHOKE€HUIO unciaa M Ha 2 B crenenu L.

Cosue enpaso (M shr L). B aToMm ciiydyae ABOMYHOE MPEACTABICHUE
yucia M caBuraercs BIpaBo Ha L MO3WIMM, YTO 3KBUBAJIEHTHO LIEJIOYHC-
JEHHOMY JeneHuto yucia M Ha 2 B crenenn L. Hampumep, 15 shr 1=7
(puc. 2.5), 15 shr 3=2.

10/0[0] 0] 0]0]0[0] 0] 0/0[0] 1] 1] 1] 1] 15
CneHr Ha OO HY HO3HI[HID
10/00] 0/ 0] 0] 0]0[0[ 0] 0[ 0] 0] 1] 1] 1] 15 shr 1=7

Pucynok 2.5: Cosue enpaso 15 shr 1
2.5.2 Omnepauuu OTHOIICHUSA
Onepayuu omuoutenusi IPUMEHSIOTCS K JIByM OIIE€paH/IaM U BO3Bpa-
Ial0T B Ka4eCTBE pe3yibTara JIOTHYECKOE 3HaueHue. TaKux oIepaiuii

CeMb: >, >=, <, <=, =, <>, in. Pe3yibrar onepanuu OTHOIICHUS — JIOTH-
Yyeckoe 3HaueHue true (uctuHa) wik false (J10XKb).
Hasnauenue onepanuii >, >=, <, <=, =, <> nouaTHo (cM. Tabm. 2.4).

[TosicauM, kak padoraeT omepanus in. IlepBbrIM orepaHa0M 3TOH omepa-
MU JTOJDKHO OBITH JTF000E BBIPAXEHUE, BTOPHIM — MHOXKECTBO, COCTOSAIIIEE
U3 AJIEMEHTOB TOTO k€ Tuma. Pe3ynbrar onepanuu true (MCTUHA), €CIU
JICBBIM ONEpaH] MPUHAJIC)KUT MHOKECTBY, YKa3aHHOMY CIIpaBa.

2.5.3 Jlornuyeckue onepauuu

B s3pike Free Pascal onpeneneHbl clienyrolye 1ocuueckue onepayuu
or, and, xor, not. Jlornueckue onepanuu BBIIOJHAOTCSA HAJl JIOTHYE-
CKMMHM 3Ha4eHMSIMHM true (uctuHa) U false (10xb). B Tabdn. 2.5 npuse-
JICHBI PE3YJIBTAThI JIOTUYECKUX ONECPALUAM.

Tabnuia 2.5. Jloruueckue oneparuu

A B Not A A and B AorB A xor B
t t f t t f
t f f f t t
f T t f T T
f f t f f f

B normueckunx BBIpAKEHUSIX MOTYT MCIIOJIb30BaThCS OMEPAIMU OTHO-
IIEHUSI, JIOTUYECKUE U apUPMETHUUECKHE.
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2.5.4 Onepauuu HaJ yKa3aTeJaIMHU

[Ipu paboTte ¢ ykazarelsiMy HCIOJb3YIOT ONEpalliy MOJydeHus ajape-
ca M pa3aJpecalui.

Onepayus nonyyenusi aodpeca @ BO3BpAILAET aJAPEC CBOETO OMEpaH/a.
Hampumep:

Var

a:real; //OObaByieHa BelleCTBEeHHAd [IepeMeHHas a

adr a:"real; //O0BaBJeH yKaszaTeJlb Ha TuUI real

//OnepaTop 3anuchBaeT B IepeMeHHyo adr a

//ajpec nepeMeHHOUV a

adr a:=Qa;

Onepayus pazadpecayuu ~ BO3BpallaeT 3HAYCHUE NMEPEMEHHON, Xpa-
HSIIIEECs 1O 3aJJaHHOMY aJIpecy:

Var

a:real; //OObgByieHa BelmecTBeHHad [IepeMeHHas a

adr a:"real; //O6maBieH ykas3aTeJb Ha Tun real

//OnepaTop 3anMcChHBAEeT B IIE€PEMEHHY a
//3HadeHue, xpaHdlleecsa IO ajpecy adr a.
a:=adr a”;

2.6 CmaHOldapmHble ¢pyHKUUU

B s3eike Free Pascal onipenenens cmanoapmuvle gpynxyuu vaa apud-
METUYECKUMH orepanaMu (Tadm. 2.6):
Tabnuma 2.6. Hekotopsie apudmMerrnieckue QyHKIIUU

Oo0o3HaueHue Tun Tun JencrBue
ApryMeHTOB pe3yJabTara
abs (x) LiEeJIbI/BEIE- LEeJIbIA/BenIe- MOJY/Ib YHCIIA
CTBEHHBIN CTBEHHBIN

sin (x) BCILCCTBCHHBIN | BEIIECTBEHHBIH | CHHYC

cos (x) BCILICCTBCHHBINA | BEIIECTBEHHBIH | KOCHHYC

arctan (x) BEIICCTBEHHBI | BEIICCTBEHHBI | apKTaHIE€HC

pi 0e3 aprymMmeHTa | BEIIECTBEHHBIN R

exp (x) BEIIECTBEHHBII | BEIIECTBEHHBLIN | HKCIIOHEHTA €

1n (x) BEIIICCTBEHHBIN | BEICCTBEHHBI | HATypaJbHBIH JIO-
rapudm
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Oo0o3HaueHune Tun Tun JeucrBue
ApryMeHTOB pe3yabTara

sqr (x) BEIIICCTBCHHBIM | BEIIECTBEHHBIM | KBaJpaT yhcCia

sqrt (x) BEIIICCTBCHHBIN | BEIICCTBEHHBIN |KOPEHb KBaJpar-
HBIN

int (x) BEIECTBEHHBII | BELIECTBEHHBIA |ll€jlad YacTh 4YHC-
aa

frac(x) BCILIECCTBCHHBIN | BEIIECTBEHHBIM | JPOOHas 4acTh
qKcIia

round (x) BEIICCTBEHHBIN | LIEJIBIN OKPYIJICHHE YnCia

trunc (x) BEIECTBCHHBIN | LIEJIbII OTCEeKaHHe Jpo0-
HOM 4acTH 4YucCiia

random (n) L{EJIBII LIEJIBII CIIy4aliHOE YHCIIO
oT 0 1o n

DyHKyuu, onpeoeneHtvle 8

npozpammuom mooyne Math’

arccos (x) BCIIICCTBCHHBIH | BEIIECTBCHHBIH | apKKOCHHYC

arcsin(x) BEIECTBEHHBIN | BEIIECTBEHHBI | apKCHHYC

arccot (x) BCIIICCTBEHHBIN | BEIICCTBEHHBINH | apKKOTAHICHC

arctanZ (y,X) | BeliecTBEHHBIH | BEIIECTBEHHBIN | apKTaHTeHC y/X

cosecans (X) |BemEeCTBEHHBIM |BEIIECTBEHHBIA | KOCEKAHC

sec (x) BCIIICCTBCHHBIM | BEIIECTBEHHBLIM | CEKaHC

cot (x) BEIICCTBECHHBLIM | BCIHICCTBEHHBIM | KOTAHI'€HC

tan (x) BEIICCTBECHHBIM | BCHICCTBEHHBIM | TAHI'CHC

1InXP1 (x) BCIIICCTBCHHBIN | BEIICCTBEHHBIM | Jlorapudm  HaTy-
panbpHbIA OT (X+1)

1ogl0 (x) BEILIECTBEHHBII | BEIIECTBEHHBIN | AECATUYHBIN Jiora-
prudm

log2 (x) BCIIICCTBCHHBIN | BEIIECTBEHHBIM | JJOoTapu(pM I10
OCHOBAaHUIO JIBa

LogN (n, x) BCIIIECTBEHHBIN | BEIIECTBEHHBIH | JOTapudm OT X Mo
OCHOBAHHIO N

OnpeneneHnyro mpoodeMy MPEACTaBISET Bo3BeaeHue X B CTEIEHb 7.
Eciu 3HaueHHe CTENEHH N — LIEJI0€ MOJOKMTEILHOE YHCIIO, TO MOXKHO 7
pa3 nepeMHOXUTL X (4TO maeT 0ojiee TOYHBIA PE3yIAbTaT M IPU LIEJIOM N
IPEINOYTUTENLHEN) UIIM BOCIIONLE30BaThHC (HOPMYIIOi*:

33 Otu pyHKIMU OymyT paboTaTh TOJBLKO B TOM CIIy4ae, €CJIH B TEKCTE OCHOBHOM MPOrpaMMbl MOCIIC KITFOYSBOTO CI0Ba
Unit yka3ars ums Math.
34 ®opmyna popMupyeTCs Tak: JorapupMupyeM BeIpakeHHE X", ofTydaercs n In(x), 3KCIIOHEHIpYeM IOCIeIHEe.
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X"=¢""" x>0
Xn:_errln()()’ X <0 9
KOTOpasi MpOrpaMMHUPYETCsI C TIOMOIIBIO CTaHIAPTHBIX (PYHKIIUH S3bIKA:
. exp(n*ln(x)) — mjd IOJOXUTEIHLHOTO X;
- —exp(n*ln(abs(x))) — Ajisd OTPULIATEIHLHOTO X.

Jlanayo ke (GopMyny MOXXHO HCIONB30BaTh ISl BO3BEICHHS X B
JTpOOHYIO CTETIEHb 7, T/Ie 1 — OOBIKHOBEHHAs MpaBUJIbHAS ApoOb BUa k//, a
3HaMeHaTenb / — HedeTHBIH. Ecam 3HaMeHaTens / — 4eTHBIN, 3TO O3HAYACT
M3BJICUCHUE KOPHS YETHOM CTEIECHU, CIEN0BATEIBLHO, €CTh OTPAHUYCHUS Ha
BBITIOJTHEHHUE OTIEpaIliU: TTOAKOPEHHOE BHIPAXKEHUE HE JIOJKHO OBITh OTPH-
1HaT€JIbHBIM.

IIpu BO3BencHHM yuciia X B OTPULIATEIIBHYIO CTENEHb CIEAYET II0-
MHHTB, YTO

Takum oOpazoM, 1Jis1 MpOrpaMMHUPOBAHUS BBIPAXKEHHUS, COAEPIKAIIETO BO3-
BEJICHHUE B CTEICHb, HAJI0 BHUMATEIBLHO MPOAHAIU3UPOBATh 3HAUCHHUS, KO-
TOpbIE MOT'YT IPUHUMATh X U 1, TAK KaK B HEKOTOPBIX CIydasX BO3BEACHUE
X B CTENIEHb /1 HEBBITIOJIHUMO.

Hexkotopeie @ynxyuu, npeaHazHadeHHBIE JISI pabomsvl O CMpPOKAMU,
MpeICTaBIICHBI B Ta0M. 2.7.

Tabnuua 2.7. ®yHKIIMU 00pabOTKU CTPOK

Oo0o3HaueHue Tun Tun lleiicTBHE
aAprymeH-  pesyJbra-
TOB Ta
Paboma co cmpoxamu
length (S) CTpOKa 1EJ10€ TeKyIllasi IJTMHA CTPOKH S
concat (81,52, ..) |crpoku CTpOKa 00BeTMHEHNE CTPOK
s1,52, ...
copy (S, n, m) CTpOKa, CTpOKa KOITMPOBaHHE 1N CHMBOJIOB
LIEJIOE, CTPOKHM S HAaYyMHAasA C m-U Mo3u-
1IEJI0€ 1K
delete (S, n, m) | crpoka, CTPOKa yIaJICHUE N CUMBOJIOB U3 CTPO-
1eJI0E, K{ S HaYWHas ¢ M- MO3UIINHU
LEIOE
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O0o3HaueHue Tun Tun JeucrBue
apryMeH- | pe3yJbTa-
TOB Ta
insert (S, n, m) | crpoxa, CTpOKa BCTaBKa N CHMBOJIOB B CTPOKY
1eJoe, S HauyuHasj ¢ m-1 MO3UIUUA
1esjoe
pos (S1, S2) CTPOKHU 1enoe HOMeEp IMO3HUIUH, C KOTOPOH Ha-
YHUHACTCS BXOXKIACHHUE S2 B S1
chr (x) 1ejnoe CUMBOJI BO3BpAIacT CUMBOJI C KOJIOM X
ord(c) CUMBOJI Lesjoe BO3BpaIacT KOJ CHMBOJIA C

lIpeobpazosarue cmpok 6 opyaue munbi

StrToDateTame (S) CTpOKa mara npeodpasyeT CUMBOJIBI
¥ BpeMsi | U3 CTPOKH S B JIaTy U BpeMs
StrToFloat (S) CTpOKa Bellle- peoOpaszyeT CHMBOJIBI
CTBEHHOe |U3 CTPOKH S B BEIIECTBEHHOEC
YUCIIO
StrTolInt (S) CTpOKa 1esoe npeoOpasyeT CUMBOJIBI
M3 CTPOKH S B BEIIECTBEHHOE
YHCIIO
Val (5, X, Kod) CTpOKa peoOpasyeT CTPOKY CHMBOJIOB
S BO BHYTpPEHHEE IIpe/ICTaBIIC-
HHUE YUCJIOBOM MEPEMEHHON X,
ecin mpeodpa3oBaHUe MPOILIO
ycremHo, Kod=0.
Obpammnoe npeobpazosanue
PataTimeToStr (V) | jara CTpOKa npeoOpasyer aary
Y BpeMms Y BpEMS B CTPOKY.
FloatToStr (V) BelIle- CTpOKa npeoOpa3yeT  BEIIECTBEH-
CTBEHHOE HO€ YHCJIO B CTPOKY
IntToStr (V) 1esoe CTpOKa npeoOpasyeT IeI0YUCIICH-
HO€ YHCJIO B CTPOKY
FloatToStrF ( V, | peme- CTpOKa npeoOpasyer  BEIIECTBCHHOE
F,P,D) | creennoe 4UCI0 V B CTPOKY CHMBOJIOB

c yueroM (opmara F u mapa-
METpoB P, D.

ITosscauM Ha3HayeHne GyHKuMu FloatToStrF (V, F, P, D). OObIu-

HO €€ MCMOJIb3YIOT s (POPMATUPOBAHHOTO BBIBO/AA BEIIECTBEHHOIO YMC-
na. B Tabn. 2.8 copeprkarcsa 3HaUCHHs TapaMeTPOB 3TOU (PyHKIUU.
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Tabnuna 2.8. [Tapamerps! pyHkiun FloatToStrF

dopmar Has3nauenue
ffExponent @ DkcnoHeHmmanpHas (GopMa MpeacTaBICHUs Yyucia, P — MaHTHCCA,
D —nopsipok: 1.2345E+10.
ffFixed Yucno B hopmare ¢ GUKCUPOBAHHOM TOUKOU, P — 00111ee Koimmde-
CTBO IU(Dp B MPEACTABICHUH YHCiIa, [ — KOJIMYECTBO IUpp B
IpooOHo# yactu: 12.345.

ffGtneral | VuuBepcanpHbIi (opMmar, HCIIONB3YeT HambOoiee yao0-
HYI0 ()OpPMY MPEJICTABICHUS YHCIIA.
ffNumber Yuciao B ¢opmare ¢ PHUKC. TOUKOH, HCIIOIB3YET CHMBOII
pa3AeauTelIsl ThICSY MPU BBIBOJIE OOIBIINX YHUCE.
ffCurency | Jlenexusiii ¢popmar, coorBercTByer £ fNumber, HO B KOHIIE CTa-
BUT CUMBOJI I[CHC)I(HOﬁ CANHUIIBI.

[Ipumepom paboThl PyHKIMU FloatToStrF coyXUT parMeHT npo-
IrPaMMBbI:
var
n:integer;
m:real;
St:string;
begin
n:=5;
m:=4.8;
St:='lBaHoB A.';
/ /Bruipaxenue chr (13) - CUMBOJI OKOHUAHMUS CTPOKU.
/ /g BBHIBOIA BEMECTBEHHOTO UYMCJIA M OTBOIUTCH
//YeTHpe MO3ULUM BMEeCTe C TOUKOM,
//OBe TO3ULMUM TOCJIE TOUKMU.
Labell.Caption:="'Crynent'+St+'coamn '

+IntToStr (n) +'sx3amMeHor. '+chr (13) +
'CpenHuny Oajur cocTaBui '+
FloatToStrF (m, ffFixed, 4,2);

End;

Pe3ynpTaTom paboThl mporpaMmmsl OyieT (pasa:
CrymeHT VBaHOB A. CcIaJl 5 »K3aMeHORB.
CpenHuy 6Gaja cocTtaeus 4.80.

B T1abn. 2.9 npuBenens GyHKUMUH, IPEAHA3HAYEHHBIE 71 PaOOTHI C
JIaTON U BPEMEHEM.
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Tabnuna 2.9. @ynkuuu ajs padoThI C 1aTOM U BpEMEHEM

Oo0o3nauenue Tum aprymenToB  Tum pesyiabrara JericTBUe

date 0e3 aprymeHTa JlaTa-BpeMs BO3BpaIllaeT TEKYy-
LIYIO JaTy

now 0e3 apryMeHTa JlaTa-BpeMs BO3BpaIllacT TeEKy-
LIYIO JaTy U BpeMs

time 0e3 aprymeHTa JaTa-BpeMsi BO3BpaAIlaeT TEKY-
111€€ BpeMs

Ecnu B mporecce paboThl Haja OporpaMMoil BO3HUKAET HEOOXOM-
MOCTb B CO3JJaHUU MEPEMEHHOM, pa3Mep KOTOPO HEM3BECTEH 3apaHee, UC-
TOJIB3YIOT OUHAMUYECKYVIO NaAMAMb’ ",

B s3pike Free Pascal omepayuu pacnpedenenus namamu ocyuie-
CTBJISIFOTCSI TIO CPEACTBOM (DYHKIIMM MpeacTaBlieHHbIX B Taou. 2.10.

Tabnuua 2.10. @yHKimu 15t padoThI € MAMSIThIO

O0o3HauyeHue leiicTBHE
adr (x) BosBparaer agpec apryMeHra x.
dispose (p) Bo3sBpariiiaer pparMeHT TUHAMHYECKOW MAMSATH, KOTOPBIiA

paHee ObUI 3ape3epBHPOBAH 3a TUIIM3UPOBAHHBIM YKa3a-
TEJIEM P.

Freemen (p, size)

OcBoOox1aeT (pparMeHT AMHAMUYECKOU MaMsITH, KOTOPBIi
paHee ObLT 3ape3epBUPOBAH 32 OECTUIIOBBIM YKa3aTeaeM p.

GetMem (p, size)

Pe3epBupyeT 3a OeCTUIIOBBIM yKa3aTesnaeM p GpparMeHT JIu-
HAMUYECKOW NaMsATH pa3Mmepa size.

New (p) PesepBupyeT GpparMeHT TUHAMHYCCKOU MaMSITH JUTS pa3Mme-
IICHHsI TICPEMEHHOMN U MOMEIAeT B THITU3UPOBAHHBIN yKa-
3aTesib P aJpec MepBoro Oaira.

SizeOf (x) BosBpamaer juyimHy B 0aiiTax BHyTPEHHETO MPECTABICHHUS

YKa3aHHOTO 0OBEKTa X.

C noapoOHBIM OINKCAHUEM TMPUBEACHHBIX B ATOW IMaBe (PyHKIUU U
MHOXXECTBOM JIPYyTUX (PYHKLIHI MOXHO O3HAKOMHTBCS B CIPAaBOYHOW CH-

creme Lazarus.

PaCCMOTpI/IM peuicHrue 3agadiu C HCIOJIb30BAHHUCM CTAaHAAPTHBIX

GyHKIMH.

HUKa (puc. 2.6).

3AJIAYA 2.1. V3BecTHBI AJIUHBI CTOPOH TPEYTOJIbHUKA @, b U c. BhI-
YUCIUTH TIOMIaAb S, IepuMeTp P 1 BEUUUHBI YIJIOB @, f U ) TPEyrojb-

35 JluHamuueckas namsTh — 3TO 00JIaCTh ONEPAaTHBHON MaMATH, KOTOpasi BBIAEISIETCS] IporpaMMe Ipu ee pado-

T€C.
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[Ipexae yeM NpUCTYNUTHh K Haluca-
HUIO IIPOTrpaMMBbl, BCIOMHUM MaTeMaTuye-
ckue (opmynbl, HEOOXOIUMBIE AJI pellle-
HUS 3a/1a4U.

JUIst BBIYMCIEHUS TUIOAAN TPEYTOJIb-
Pucynok 2.6: Mamocmpayuss  Huka IpuMeHHM Teopemy [ 'epoHa:

K 3a0aye 2.1 S:\/I/'<I"—a>(l"—b>(l"—0) ,
r:a+§+c;

IJI€ OJTyTIEPUMETD:

OJIMH U3 YIJIOB HaiJIeM 0 TeopeMe KOCUHYCOB:
2 2 2
b"+c —a

cos(a)= Y he ;

. _ b .
BTOPOif — IO TeOpEME CHHYCOB: sin(f)= _sin (a) ;

TpeTHii — 10 popmye: y=T- (0+2);

Pemenue 3agaun MOXKHO pa3OUTh HA CIIETYIOLINE STaIlbI:

1. Onpenenenue 3Ha4eHui a, b U ¢ (BBOJ BEJIWYUH a, b U ¢ B mNa-
MSITh KOMITBIOTEPA).

2. Pacuer 3nauenuii S, P, a, f u y o npuBeJeHHBIM (HOpMYyIaM.

3. BriBon 3Hauenuit S, P, a, fu y.

[Tpouecc pa3pabOTKK HECIOXKHOIO MPOrpaMMHOro mHTepdeiica onu-
can B m1ase 1. [lonmbITaliTeCch cCaMOCTOATENIBHO pa3paboTaTh BHEIIHUN BU/]T
JTaHHOU mporpammebl. Pasmectute Ha popMe JecsTh METOK, TPU TOJISI BBO-
Ja U OJJHY KHOMKY. I3MeHHUTE MX 3aroiaoBKH (CBOMCTBO Caption) B COOT-
BeTCcTBUU ¢ Tabn. 2.11. B pesynbrare opma qoiKHaA BBIISAETh TaK, Kak
MOKa3aHo Ha puc. 2.7.

Tabmuma 2.11. 3aromoBku KOMIIOHEHTOB (hOpMBI (puc. 2.7)

KommoneHnt CroiictBO Caption
Forml [lapaMeTpr TpeyT'OJIbHUKA
Labell BrenuTe IOJMHEL CTOPOH
Label? a=
Label3 b=
Labeld c=
Labelb BeIMuMHE yITJIOB
Label6 alfa=
Label’ betta=
Label8 gamma=
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KoMmnonent CBolicTtBo Caption
Label?9 [lepumeTp P=
LabellO [lnomanes S=
Buttonl BHUNCIINTB
& NapaMeTpbl TREYroNbHAKA =10 =] I/ITaK, HpoeKT CpOpMIDI T'OTOB. B

.......................................... : OKHE IIPOrpaMMHOIO KOJa CpEIbl
G2 Lazarus aBroMatudecku - cdop-

S| MHUPOBAM CTPYKTYPY MOAYIIE, IICPC-
------------ YU CJIMB Ha3BaHUsI OCHOBHBIX pa3JiC-

ff“jj~g~-~~-“-~~-~::::::::: JI0B. JIBOMHOM IIETYOK MO KHOIIKE

T ST | BEIYUYICJIMTE  NPUBEAET K CO37a-

T TR | HARO IPOLEYPBI

SRR TForml.ButtonlClick

Pucynox 2.7: I[Ipoexm ¢popmul k 3a- B Ppasfene implementation:

oaue 2.1

procedure TForml.ButtonlClick (Sender: TObject);
begin

end;

Y €€ ONMCaHUIo B pasneiie interface. [loHdaTHO, 4YTO CO3MaHHas POLIE-
ypa HE COACPKUT HU OJHOW KOMaHJIbl. 3ajiaya MporpaMMHCTa 3aOJHUTh
11a0JIOH ONMMCAaHUAMU U oniepaTopaMu. Bce KoMaH Ibl, yKa3aHHBIE B MPOIIE-
Iype MEXIy cioBaMu begin U end, OyIyT BBIIOIHEHBI MIPU IETYKE 10
KHOIIKE BEIITOJIHUTE.

B Hamem cnywae mnpouenypa TForml.ButtonlClick Oymer

HMETb BUJI:
procedure TForml.ButtonlClick (Sender: TObject);
//OnmucaHme nepeMeHHBIX :

//
//
//
//

a, b, ¢ — CTOPOHH TPEeyTIOJIbHUKA;

alfa, betta, gamma - yIJje TPeyI'OJIbHUKA;
S — miomanb TPeyIT'oJIbHUKA;
r - MNOJIYIEPUMMETP TpPeyI'OJIbHUKA

//Bce mnepeMeHHbHEe BeUeCTBEeHHOTO THIla.
var a, b, c,
begin

/ /U3 nosier BBOma Editl, Edit2, Edit3
//CUMTEBAITCS BBEIESHHEIE CTPOKU,

alfa, betta, gamma, S, r: real;
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//c nomombio GyHkUMM StrToFloat (x)
//Tipeo®pasoBEHBAIOTCS B BEeUlECTBEHHBE UMCJA
//M BanmMcHBATCA B I[IepeMeHHHEe a, b, C.
a:=StrToFloat (Editl.Text) ;

b:=StrToFloat (Edit2.Text) ;

c:=StrToFloat (Edit3.Text) ;

/ /BEHIUMCJIEHME SHAUEeHUS II0JIylIepuMeTpa.
R:=(a+b+c) /2;

/ /BBIUMCJIEHME SHAUeHMd I1JIOWAanu,

//O5na BHUMCJIEHUSA NpPpUMeHdeTcda (QYHKLUL:

// sgrt(x) — KOpeHb KBAIPaATHHENM U3 X.
S:=sqgrt(r*(r—-a)*(r-b)*(r-c));

/ /BuluMcIIieHMe s3HauveHusa yrJyia alfa B paimaHax.
//IJI9 BHUMCJIEHMS IpUMeHIeM QYyHKLINUM :

// arccos (x) - apKKOCHHYC X;

// sqr (x) — BOB3BeIeHMEe X B KBazpart.
alfa:=arccos ((sqr (b)+sqgr(c)-sqgr(a))/2/b/c);
//BEIUMCIIEHMEe S3HaueHusa yIJla betta B pamraHax.
/ /79 BBIUMCJIEHUS TpUMeHaeM (QYHKLINWN :

// arcsin(x) - apkKCHUHYC X;
betta:=arcsin(b/a*sin(alfa));

/ /BHUMCIIEHME BHAUeHMd yIJla gamma B palaraHax.
//MaTemMaTnuueckasa INOCTOSHHAd olIpelesieHa
//dyHkumen 6es apryMeHTa pi.

gamma :=pi- (alfatbetta);

//TlepeBon pamraH B I'PalycCH.
alfa:=alfa*180/pi;

betta:=betta*180/pi;

gamma :=gamma*180/pi;

/ /g BEHIBOIA PEe3yJIbTATOB BHUMCIJIEHUNM MCIIOJb3YyeM
//omepaunio CIUIHUS CTPOK «+»

/ /v dyHkuMio FloatToStrF (x), koTopad
//npeoBpas0BEIBAET BEIECTBEHHYID [EePEMEHHYI X
//B CTPOKY M BHBOIUT €€ B ykKas3aHHOM dopmare,
//B HameM cJjydae 0L IIePeMEeHHYI OTBOIUTCH
//TpU MO3MLMM, BKJIOUAS TOUKY

/ /M HOJIb MOBULKM I[IOCJIEe TOUKMU.

//BenuMumHel yTJIOB B I'palycaxX BHBONATCA Ha (QopMy
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//B CcOOTBeTCTByWIMEe OOBEKTHE TUlla HaIOIUCh.
Label6.Caption:="'alfa="+
FloatToStrF (alfa, ffFixed, 3,0);
Label7.Caption:="'betta="'+
FloatToStrF (betta, ffFixed, 3,0);
Label8.Caption:="'gamma="+
FloatToStrF (gamma, ffFixed, 3,0);

//Vcnonb3yeM OyHkUMO FloatToStrF (x)

//Oona bopMaTUPOBAHHOTO BHBOIA, B HAalleM Cliyyae

/ /oo BCE UMCJIO OTBOOMUTCSH I[IATHL I[103MULIMIHA,

//BKJOUAd TOUKY, M IOBEe I[IO3ULMUM I[IOCJIe TOUKMN.

//3BHauveHusa IJoWanM U IIeprMeTpa

//BEHIBOOATCS Ha GopMy.

Label9.Caption:="llepumeTrp P='+

FloatToStrF (2*r, ffFixed, 5, 2);

LabellO.Caption:="Ilmomane S='+

FloatToStrF (S, ffFixed, 5,2);

end;

OOparutre BHMMaHHE, 4YTO OBLIO HAMMCAHO BCErO JIECATh KOMAaH]I,
MpeHA3HAYCHHBIX I PEIICHUS OCTABICHHOM 3a1a4u. OCTaIIbHON TEKCT
B OKHE PEIAaKTOpa CO3[Ia€TCs aBTOMAaTUYECKHU. B pesynprare BeCch Ipo-
rPaMMHBIN KOl UMEET BUI;

unit Unitl;

{Smode objfpc} {S$SH+}

interface

uses

Classes, SysUtils, LResources, Forms, Controls,

Graphics, Dialogs, StdCtrls, Math;

type
{ TForml }
TForml = class (TForm)

Buttonl: TButton;
Editl: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Labell: TLabel;
Labell0: TLabel;
Label2: TLabel;
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Label3: TLabel;
Labeld: TLabel;
Labelb: TLabel;
Labelo6: TLabel;
Label’7: TLabel;
Label8: TLabel;
Label9: TLabel;
procedure ButtonlClick (Sender: TObject);
private
{ private declarations }
public
{ public declarations }
end;
var
Forml: TForml;
implementation
{ TForml }
procedure TForml.ButtonlClick (Sender: TObject);
var a, b, ¢, alfa, betta, gamma, S, r: real;
begin
a:=StrToFloat (Editl.Text) ;
b:=StrToFloat (Edit2.Text);
c:=StrToFloat (Edit3.Text) ;
r:=(atb+c)/2;
S:=sqgrt (r*(r-a)* (r-b) *(r-c));
alfa:=arccos ((sgr (b)+sqgr (c) -
sgr(a))/2/b/c);
betta:=arcsin(b/a*sin(alfa));
gamma :=pi- (alfatbetta);
alfa:=alfa*180/pi; betta:=betta*180/pi;
gamma :=gamma*180/pi;
Label6.Caption:="'alfa="+
FloatToStrF (alfa, ffFixed, 3,0);
Label7.Caption:="'betta="'+
FloatToStrF (betta, ffFixed, 3,0);
Label8.Caption:="'gamma="+
FloatToStrF (gamma, ffFixed, 3,0) ;
Label9.Caption:="llepumerp P='+
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FloatToStrF (2*r, ffFixed, 5, 2);
Labell0O.Caption:="Ilsomane S='+
FloatToStrF (S, ffFixed, 5, 2);

end;
initialization
{ST unitl.lrs}
end.

Ml NapaMeTpbl TPEYrONBHHKS = |EI|5|

BEEAHTE CTOPOHEI TREYMONEHHKA BenHHHHE ¥rnos
I3 alfa=37

b= I4 betta=53
I5 gamma=30

MepumeTp P=12,00 Mnowaae S=6,00

BLILACHTE 1

Pucynox 2.8: Pezynomam pabo-
mwl npoepammul Kk 3aoade 2.1
program pr3;

Ha puc. 2.8 mnpencrasieHo aua-
JIOTOBOE OKHO, KOTOPOE TOSIBUTCH,
€CJIM 3alyCTUTh ATy NPOrpamMmy, Iel-
KHYB I10 KHOIIKE BEIUMCJINTh.

Terepp HamuiieM KOHCOJIBHOE
NPUJIOKEHUE ISl PEIICHUS ATOM 3aja-
yu. JIJist 3TOrO 3amyCTUM TEKCTOBBIN
penaktop Geany. BeImoaHuM KOMaHTy
®aitn — New with Tamplate —
Pascal Source File.

B OTKpBIBIIEMCSA OKHE pENAKTOpPA
BBEIEM CIICAYIONIMNA TEKCT MpOrpam-
MBL.

/ /TloOkJIIOUeHMe MOOyJid IJid pad®oTH
//Cc MareMaTuyYeCKMMM OQYHKLUMAMM, CM. Tabin.2.6.

uses math;

//Onucanre BCeX MCIOJIb3YEMbIX IepPEMEHHBIX .
var a,b,c,r,s,alfa,betta,gamma:real;

BEGIN

//BBOI CTOPOH TpPeToJIbHUKA .
writeln ('BBemomTe CTOPOHH TPeyTIOJIbHMKA') ;

readln(a, b, c);

/ /BEIUMCIJIEHME SHAUEeHMUS II0JIyIepuMeTpa.

R:=(atb+c) /2;

/ /BBUMCJIEHME SHAUYeHMd I[1JIOUWAanu,

//Ona BHUMCJIEHUSA NPpUMEeHAeTcda (QYHKLUL:

// sgrt(x) — KOpeHb KBAaIPaATHHENM M3 X.
S:=sqgrt(r*(r—-a)*(r-b)*(r-c));

/ /BuluMcIieHMe s3HauveHusa yrJyia alfa B palmaHax.
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//IJIi9 BHEUMCIJIEHUS NpPpUMeHdaeM QYHKLMMA :

// arccos (x) — apKKOCHMHYC X;

// sgr (Xx) — BOBBeImeHMe X B KBaIpaT.

alfa:=arccos ((sqr (b)+sqgr(c)-sqgr(a))/2/b/c);

/ /BuUMCIIeHMEe B3HaueHMsa yIJla betta B pamraHax.

//I0JI9 BHUMCJIEHMS IpPpUMeHIeM QYyHKLIUM :

// arcsin(x) - apkKCHMHYC X;

betta:=arcsin(b/a*sin(alfa));

//BEIUMCJIEHME SHaueHMd yIJla gamma B pagraHax.

//MaTemMaTnuueckas INOCTOSHHAd olpelejieHa

//dyHKLMEeN 0e3 apryMeHTa pi.

gamma :=pi- (alfatbetta);

//TlepeBon M3 paiMaH B TPalyCH.

alfa:=alfa*180/pi;

betta:=betta*180/pi;

gamma :=gamma*180/pi;

//BEIBOI IJIOWAIM ¥ CTOPOH TPeyIroJIbHUKA .

writeln ('llymomanks TpeyroJjibHMKA =',S:6:2);

writeln('alf=',alfa:6:2,
' bet="',betta:6:2,"' gam=',gamma:6:2);
end.

Jlns koMImwutsiiuya mporpaMmbl B Geany HEOOXOAUMO BBITIOJIHUTE KO-
manny Ilocrpours — CoOpares (F8), s 3anycka — IlocTpours —
Bouinmoanuts (F5). Ha puc. 2.9 npeacrasieHbl pe3yibTaTbl pabOThl MPO-
IrpaMMBbl.
=] Tepuunan GEE)
@aiin [paeka Bwg TepmuHan Brnagkn Cnpaeka

BEegMTe CTOpPOHE TPeyrofNbHUKA
345

Mnowags TpeyronkHUMka = 6.00
alf= 36.87 bet= 53.13 gam= 90.00

(program exited with code: 8)
Press return to continue

Pucynox 2.9: Pe3ynomamovi pabomul KOHCONbHO20 NPULONCEHUSL PEULEHUS.
3a0auu 2.1
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2.7 3adayu Onss camocmosimesibHO20 peweHus!

Pazpabotarh mporpammy B cpene nporpammupoBanus Lazarus. s
KaKJIOW 3aJ]auu co37aTh MHTEp(Pelic, COOTBETCTBYIOIINN YCIOBHIO.

1. 3ajaHbl 1Ba KareTa NpsSMOYTrOJbHOIO TpeyrojiibHuKa. Hailtu ru-
MIOTE€HY3Y U YIJIbl TPEYTOJIbHUKA.

2. M3BecTHA TUIIOTEHY3a C U IPUJICKAIIUN YTOJl O IMIPSAMOYTOJIbHO-
ro TpeyrojibHuka. Hantu miomanes TpeyrojbHUKa.

3. N3BecTHa nuaroHanb kBajapara d. BerauciauTs miomanas S u mne-
pumerp P kBagpara.

4. N3BecTHa AuaroHayib NpIMOyrojbHUKa d U yroi O MeXay aua-
TOHAJIBIO U OOJBIIEH CTOPOHOM. BBIYMCINTD MIIOMIAb S TPSIMOYTOJIbHUKA.

3. TpeyroabHUK 3a7aH BEJIMYMHAMH CBOUX CTOPOH — a, b, c.
Haiitu yriisl TpeyrojibHUKa — o, [3, V.

6. Teno umeer ¢opmy napaenenumnena ¢ Boicorod h. Ipsimo-
YIOJIBHUK B OCHOBaHMU uMeeT aAuaroHanb d. M3BecTHO, 4TO auaroHaiu
OCHOBaHUS MepecekaroTcs noa yrioMm O. Haiitu o0beM Tena V u mionaab
MTOBEPXHOCTH S.

7. B TpeyronpHuke M3BEeCTEH KaTeT a W Iwiomans S. Haiitu Be-
JUYHHY THIIOTEHY3bI C, BTOPOTO Kareta b u yrioB O u [3.

8. N3BecTHa muomanp kBaapara S. BEIYMCIUTh CTOPOHY KBajpara
a, nuaroHaisib d u mwiom@aae S1 onMcaHHOTO BOKPYT KBajipaTa Kpyra.

9. B paBHOOEIpeHHOM TpPEYrOJbHUKE H3BECTHO OCHOBAaHUE C U
yroia npu Hem 0. HaliTu miiomans TpeyrojibHUKAa S W BEIMYMHY OOKOBOM
CTOPOHBI a.

10.  M3BecTHBI KOOPJAMHATHI TPEX BEPIIUH NpsiMmoyroidbHrka ABCD:
A(x1,yl), B(x2,y2) u C(x3,y3). HaifTu ero miomnaas 1 nepumMeTp.

11. 3amaHsl nBa KareTra OpsIMOYTOJBHOTO TPEYrOJbHUKA. Bbrumc-
JIMTH €r0 IUIOWIAAb U IIEPUMETP.

12. H3BecTHa rUmoTeHy3a ¢ W NPOTUBOJICKAIIMKA Yroa O MpsiMO-
YTOJIBHOTO TPEyrojbHuKa. HaliTu nmepuMeTp TpeyroibHUKA.

13. U3Bectna nmaronanb pom6Oa d. Beramciuts ero miomanps S u
nepumetp P.

14. W3BectHa niuHa auaroHaneil npsmoyroibHuka d u yrom O
MEK]ly HUMHU. BBIUMCIIUTH MIIOIIAIb S TPSMOYTOJIbHUKA.

15. B npsitMOyrojibHOM TPEYyroJibHUKE U3BECTEH KaTeT b u miomaas S.
Brraucnuts nepuMeTp TpeyrojibHUKA.
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16. U3BecTtHO 3HaYueHME nepumMeTpa P paBHOCTOPOHHETO TPEYTOJIb-
HUKa. Beraucauts ero miomais.

19. 3aman mepumetp kBagpara P. Beruucouts cTopoHy KBajapara a,
nuaroHaias d ¥ mIomans S.

20. B paBHOOEAPEHHOM TPEYTOJILHUKE H3BECTHO OCHOBAHHE C U
BbIcOTa h. Halitu mioianb TpeyroibHuka S u nepumerp P.

21.  H3BectHbl KOOpAMHATHI BepinH TpeyroibHuka ABC: A(x1,yl),
B(x2,y2) u C(x3,y3). Haiitu ero miomaapr U IepuMeTp.

22. Meranauueckuid CIMTOK UMeeT (GopMy IMIMHIpA, IUIOMIAdb
MOBEPXHOCTH S, BbICOTA h, TNIOTHOCTH O. BEIYMCIUTH MacCy m CIUTKA.

23.  3agaH nepBbId 4YieH apu(PpMETUUEeCKON MPOTPECCHU U €€ IIar,
Bbaucints cyMmMy n 4i€HOB apu(PMETHUUECKON MPOrPECCUM U 3HAUCHUE N-
ro 4JICHA.

24.  3axad nepBbIM WIEH FE€OMETPUYECKON MTPOTPECCUN U €€ 3HaAME-
HAaTeJlb. BRIUMCINUTE CyMMY N YJIEHOB F'€OMETPUUYECKOM MPOTPECCUN U 3HA-
YEHHE N-TO WICHA.

25.  Teno magaet ¢ BeicoThl h. KakoBa ero ckopocTh B MOMEHT CO-
MIPUKOCHOBEHUS C 3€MJIEHA B KOTA 3TO MTPOU30MUIET.
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3 Onepartopbl ynpaBneHus

B 3T0M1 m1aBe U3n0K€Ha METOIUKA COCTABIIEHUS AJITOPUTMOB C IIOMO-
I[bI0 OJIOK-CXEM U OMMCAaHbl OCHOBHBIE ONIEPATOPHI SI3bIKA: YCIOBHBIN OIE-
parop if, omeparop BeIOOpa case, omeparopbl IukiIa while. .do,
repeat..until, for..do. [IpuBoaurcs OOJNBIIOE KOJIMYECTBO IMPHU-
MEPOB COCTABIICHUS POTPAMM Pa3ITUYHOU CIIOKHOCTH.

3.1 OcHOBHbIe KOHCMPYKyUuuU asicopumma

Kak mpaBwmito, co3aHuiO MpOrpaMMbl IIPEANISCTBYET pa3paboTka ai-
ropuT™Ma’®. Aneopumm — 3TO YETKOE ONMCAHME MOCIEI0BATENLHOCTH JIEH-
CTBUM, KOTOPbIE HEOOXOIMMO BBIMOJHUTH JJIA TOTO, YTOOBI TIPU COOTBET-
CTBYIOIIUX MCXOHBIX TAHHBIX MOJIYIUTh TpeOyeMbIii pesyabTar. OqHUM U3
CIIOCOOOB IIPEJICTaBIICHUS alTrOpUTMa sBIseTCs Onok-cxema. Ilpu ee co-
CTaBJICHWU BCE JTalbl PEIICHUS 3aJauyd M300pa)KaroTCs ¢ MOMOIIBIO pa3-
JUYHBIX TeOMeTpUuYecKuX (uryp. 3t (GUrypsl Ha3bIBaOT OJIOKAMU U, KaK
MIPaBUJIO, COMTPOBOXKIAIOT HaAMKUCAMU. [locmenoBarenbHOCTh BBITIOTHEHUS
ATANOB YKa3bIBAIOT IIPU MOMOIIU CTPEIOK, COCTUHSIONMUX ITH OJOKHU.

TunuaHbIe 3TaNBl pelIeHNs 3aa9l H300paKarOTCS CISAYOITUMHU I'e0-
METpUYECKUMHU (pUTypamu:

- Onox nauana (konya) (puc. 3.1). Hagnucs BHyTpu O0Ka: «HAYAIO
(«xoHEeI);

. Onok 66o0a (6vieooda) naHHbIX (puc. 3.2). Haanuce BHyTpH OoKa:
BBO/I (BBIBOJ]) M CITUCOK BBOJIMUMBIX (BBIBOJMMBIX ) TEPEMEHHBIX;

. Onox pewenus, unu apugpmemuyueckun (puc. 3.3). Buytpu 61oka 3a-
MIMCHIBACTCsl JCHCTBHE, BEIYMCIUTENIbHAS ONepalis WIK TpyIIa ore-
pauui;

- ycnosuwiil onok (puc. 3.4). Jlornueckoe ycloBHE 3alUCHIBACTCS] BHY-
Tpu OJ10Ka. B pe3ynbrare mpoBepKH YCIOBUS OCYIIECTBIISIETCS BEIOOD
OJTHOTO M3 BO3MOKHBIX MyTeH (BETBEH ) BEIYMCIUTEIIHLHOTO MpoIiecca.

PaccmoTpeHHbIe OJ0KHU MO3BOJIAIOT ONUCATh TPU OCHOBHbIE KOHCMPYK-
yuu aneopumma: JAHEWHBIW, PAa3BETBISIOIIUNCA W UHUKIAYECKUU IIPO-
L[ECCHI.

36 AnroputMm - ot algorithmi, algorismus, nepBoHaYaabHO JIATUHCKAs TPaHCIUTEPalUsi KMEHH MaTeMaTHKa
aJb- XOpEe3MH.
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Pucynok 3.1:
bnok nauana  Pucynok 3.2:  Pucynox 3.3:

(koHya) an- bnok 6600a Apughmemu- Pucynox 3.4: Ycnos-
eopumma (6v1600a) yeckuti 610K HblUL 010K
Jlunetinvili npoyecc — 3TO KOHCTPYKIIUS, MPEICTABIISIONIas COOOM

MO CJIeI0OBAaTEILHOE BRITIOJIHEHUE IBYX HIIH Oojiee O10KoB (puc. 3.5).

Pazeemenaowuicsa npoyecc 3aJa€T BBIOJIHEHUE OJHOTO WIHA APYTroOro
orieparopa B 3aBUCMMOCTH OT BBINIOJIHEHUS ycoBuUsl (puc. 3.6).

[uxnuueckuti npoyecc 3alaéT MHOTOKPATHOE BBITIOJIHEHHUE Olleparopa
WJIY TPYTIIBI O1iepatopoB (puc. 3.7).

HetpynHo 3aMeTUTh, YTO KaXKJas U3 OCHOBHBIX KOHCTPYKIIMH ajro-
pUTMa HUMEET OJWH BXOJ M OJHMH BBIXOJ. JTO MO3BOJSIET BKJIAJbIBaTh
KOHCTPYKIIUU JIpYT B Apyra MpOU3BOJIBHBIM 00pa3oM U COCTABIIATH aJro-
PUTMBI JIJIs1 pEIIeHUsI 3a/1a4 JIF0OOH CI0KHOCTH.

PaccmotpuMm omeparopsl si3pika mporpammupoBanus Free Pascal, pea-
JIU3YIOIIME OCHOBHBIE KOHCTPYKIIMH alITOPUTMA.

v
¥

Pucynox 3.5:
Jlunetinwlil | < [
npoyecc v B A
Pucynoxk 3.6 Pazeemsnsro- Pucynok 3.7: Huxau-
wuiicsa npoyecc yeckuu npoyecc

3.2 Onepamop npuceaueaHusi

Onepamop npuceausanus B si3bike Free Pascal coctouT u3 aByx cum-
BOJIOB: IBOCTOYMA U 3HaKa paBeHCTBA. CUMBOJIBI := BCET/A MUIILYT CIUTHO.
[IpoGenbl gOMyCKaOTCA Mepe]; CAMBOJIOM JBOETOYMS U MOCIIE CUMBOJIA Pa-
BECHCTBA.

B o0mieM cirydae oneparop NpuCBavBaHUs UMEET BUL:
UMS TI€PEMEHHOM := 3Ha4dYeHUe;
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IJie 3HaUYeHe — 3TO BBIPAKCHHE, ITIepeMEeHHasl, KOHCTAHTa WX (PyHKIIHS.
Brimonnsercs oneparop Tak. CHayaja BBIYMCISETCS 3HAYEHUE BbIpaXKe-
HUS, YKA3aHHOTO B IIPABOM 4aCTH OIEPaTopa, a 3aT€M €ro Pe3ysbTar 3aru-
ChIBaeTCS B 00aCTh aMsITH (MIEPEMEHHYI0), M1 KOTOPOH yKa3aHO clieBa.
Hampumep, 3anuch a:=b 0O3HAYAET, YTO MEPEMEHHOW a MPHUCBAMBACTCS
3HA4YECHUE D.

Tumnel mepeMeHHbIX a U b JOKHBI COBNAAaTh UM OBITh COBMECTH-
MBIMHU JUISA NIPUCBAWMBaHUA, TO €CTh TUII, K KOTOPOMY IIPUHAJICKUT IIEpE-
MEHHas b, TOJKEH HAXOAUTHCS B TPAHUIIAX TUIA IIEPEMEHHOM a.

3.3 CocmaeHol onepamop

Cocmaenou onepamop — Tpylna oneparopoB si3bika Free Pascal,
OTJICJICHHBIX JIPYT OT JIpyra TOYKOM C 3alATOM, HAUMHAIOIIUXCS CO CIYKe0-
HOTO CJI0Ba begin W 3aKaHUYUBAIOIIMXCS CIIY>KEOHBIM CIIOBOM end:

begin

omepatTop 1;

omepaTop n

end;

TpaHcaaTOp BOCIIPUHUMAET COCTABHOM OIEepaTop KaK OAUH OIeparop.

3.4 YcnoeHble onepamopabl

B s3pike Free Pascal ogHa W3 OCHOBHBIX KOHCTPYKIIUHA alaropuTMa,
Pa36emeIAWUNICA npoyecc, Peain30BaHa JIByMsl YCIOBHBIMU OIlepaTropa-
MU: 1f U case. PacCMOTpUM KaXKIbIH U3 HUX.

3.4.1 Ycaosubiii oneparop if...then...else

[Tpu pemienru OOJIBIIMHCTBA 3a7a4d MOPSIAOK BHIYUMCICHUM 3aBUCUT OT
OIIPEIICIIEHHBIX YCIIOBUW, HAIIPUMED, OT UCXOAHBIX JAHHBIX UJIX OT MPOMeE-
KYTOYHBIX PE3yJIbTATOB, MOJYYEHHBIX HA MPEABIAYIIUX IIarax Mporpam-
MbI. {7151 opraHu3anyu BEIYMCICHUM B 3aBUCUMOCTH OT KaKOro-JIM0O yCII0-
BUs B si3bike Free Pascal ucnonb3yercs ycrosuwit onepamop if..then..
else, KOTOpBIH B O0IIIEM BHU/IE 3alTUCHIBACTCS TaK:

i1f ycrnoBue then omepatop 1 else onepatop 2;
rae 1f..then..else — 3ape3epBUPOBAHHBIE CI0BA, yCJIOBME — BhIpaxKe-
HHE JIOTHYECKOro THIa®', oriepaTop 1 W onepaTop 2 — M00bIe orepa-
TophlI si3bika Free Pascal.

37 Jlorudeckoe BBIPAXXECHUE MOXKET IPUHHUMATH OOAHO U3 ABYX 3HAYCHHUN: UCTHHA WUJIN JIOXKb.
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PabGoTa ycioBHOro omeparopa OpraHM30BaHa CIEAYIOIIMM 00pa3oM.
CHauasnia BBIUMCIISICTCS BBIp@KEHHE, 3allUCaHHOE B ycJioBuM. Eciu oHO

UMeeT 3HadeHue uetuHa (True), To BRIIONIHAETCA ortepaTop 1. B mpo-
THBHOM CITy4ae, KOTJla BRIPAKEHUE UMEET 3HaYeHUE JIOKb (False), one-
paTop 1 UrHOPUPYETCA U YIPABICHHUE IEPENACTCA onepaTopy 2. All-
TOPUTM, KOTOPBIM PEan30BaH B YCIOBHOM omneparope if..then..else,
MpECTaBICH Ha puc. 3.8.

Yconoeue
BEINOSHAETCA?

OeidcTene 1 NelcTEWE 2

Pucynox 3.8: Aneopumm ycnosnozco one-
pamopa if...then...else

Hanpumep, 4ToObI CpaBHUTH 3HAYEHUS IEPEMEHHBIX X U Y, HY’)KHO CO-
3/1aTh CJICAYIOIIMNA IPOTPAMMHBIN KO/

write('x="),; readln (x)

write ('y="); readln(y)

if x=y then

writeln ('3HaueHMe X PaBHO 3HAUEHUIO y')

else

writeln ('3HaueHMe X He PaBHO 3HaueHuo y');

Ecnu B 3amaye Tpedyercs, 4ToObl B 3aBUCUMOCTH OT 3HAYEHUS YCJIO-
BHSI BBITIOJTHSJICSI HE OJIMH OMEPaTop, a HECKOIBKO, UX HEOOXOAMMO 3aKITHO-
4aTh B ONEPAaTOPHBIE CKOOKH KaK COCTAaBHOM OIeparop:

1if ycnoerme then

begin
omepatTop 1;
omepaTop 2;

e

e

end
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else

begin
omepatTop 1;
omepaTop 2;

end;
AJIbTepHaTUBHAA BETBb €1se B YCIOBHOM OMNEPATOPE MOMKET OTCYT-
CTBOBaTh, €CJIM B HEHl HET HEOOXOTUMOCTH:
if ycrnoBme then onepatrop;
1503051
if ycnoBme then
begin
omepaTop 1;
omepaTop 2;

orepaTop n;
end;

B TakoMm «yceueHHOM» BHJI€ YCIOBHBIM Oreparop padoTaeT Tak: ome-
parop (rpynmna omnepaTopoB) JUOO BBINOIHAETCS, JUOO MPOIYCKaeTCs, B
3aBUCUMOCTH OT 3HAYE€HHUS BBIPAKECHUS, MPECTABIAIONIETO yCiIoBUE. AJl-
TOPUTM 3TOTO YCIOBHOTO Mpoliecca MpeicTaBieH Ha puc. 3.9.

[Ipumep mpuMeEHEHUsI YCIOBHOIO OIEpaTopa,
0€3 aJbTepHAaTUBHOMN BETBU €1 se MOXKET OBbITh Ta-
KHM:

YCnogue
BRINONHARTCAY

write ('x=")
readln (x) ;

Ne

- write('y="');,
fleAcTene readln (y) ;
Z:=O,’
‘—

{BHaueHMe C UM3MEeHSeTCS TOJIbKO IIpu
YCJIOBUM, UTO X HE PABHO V. }

Pucynoxk 3.9: Aneo- if (x<>y) then Zi=x+y;

PUMM YCLOBHO20
_ {BulBOI Ha 5KpaH S3HAUYEHUS I[IepeMeH-
onepamopa if 6e3 .
. HOWM 2z BHIIOJIHIEeTCd B JIIOOOM cJjydae. }
AIbMEePHAMUBHOL

writeln ('3Hauenue z=',z);
gemau else
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YcnoBHBIE oniepaTopsl MOTYT OBITH BIOXKEHBI ApyT B Apyra. [Ipu Bio-
YKEHUSX YCIOBHBIX OIEPATOPOB BCEraa AECUCTBYET MPABUIIO: aJbTEPHATHUBA
else cudTaeTcd NpUHAIJIEKaIECH Omkaimemy if, umeronemMy BETBb
else. Hanpumep, B 3anmcu

1f ycnoBme 1 then

if ycnosue 2 then
ornepaTop A
else omepatrop B;
omepaTop B OTHOCUTCH K yCJIOBMIO 2, @ B KOHCTPYKIUU
1f ycnosme 1 then
begin
1f ycrnoBme 2 then
orrepaTop A;
end
else onepatrop B;
OH IPHUHAIIEKHUT oreparopy 1f ¢ ycrnosuem 1.

JIns cpaBHEHMS MEPEMEHHBIX B YCIIOBHBIX BBIPAXKCHUAX MPUMEHSIOT
onepayuu omuowenus. =, <>, <, >, <=, >=, YCJIOBHbIC BBIPOXEHUS CO-
CTaBJIAIOT C MCIOJb30BAHMEM JIOTMYECKUX omepanuid and, or u not. B
s3bike Free Pascal nmpuoputeT onepayuti omuowenus MeHble, 4eM Y J10-
2u4ecKux onepayuii, MO3TOMY COCTABHBIE YACTH CIIOKHOTO JIOTMYECKOIO
BBIPAYKEHUSI 3aKTI0YAIOT B CKOOKH.

JlomycTuM, HY’KHO NPOBEPUTH, MPUHAJICKHUT JIU MEPEMECHHASA X HUH-
TepBaly [a, b]. YcrnoBHBIM oneparop OyaeT UMETh BUL:

1f (x>=a) and (x<=b) then...
3anuch
1f x>=a and x<=b then..
HE BEpHa, TaK KakK (haKTUUYECKH OyJeT BEIYUCISATHCS 3HAUCHHUE BBIPAKCHUS
x>= (a and x) <=hb.

PaccMOTpUM UCIIONB30BaHKE oreparopa i f Ha mpumepax’”.

3AJIAYA 3.1. JlaHo BemiecTBeHHOE 4YKClIO X. Jns dyHKIMM, rpaduk
KOTOPO# npuBeneH Ha puc. 3.10, BBIYUCIUTD y=£(x).

38 B 3aaauax 3ToM IIaBbl MBI He OyJaeM yAeIsSTh MHOIO BHUMaHHUS WHTEp(EHCY CO31aBaeMbIX MPOrpamm,
YTOOBI y UnTaTes s OBbLIa BOBMOXXHOCTh Pa300paThCs B alTOPUTMAX U CIIOCO0AX WX 3alMCH Ha s3bike Free
Pascal.



Pucynoxk 3.10: I pagpuueckoe
npeocmasienue 3aoaqu 3.1

HAYHANG

Pucynox 3.11: brox-cxema an-
eopumma pewenus 3aoaqu 3.1

(e ]
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AHaTUTHUYECKHU (yHKIIHIO,
npeacTaBieHHyl0 Ha puc. 3.10,
MOKHO 3aIycarh TaK:

4, x<—2
y(x)={ 1, x>1
X2, —2<x<l

CocTaBUM  CIIOBECHBIM  aJIrO-
PUTM PELICHUS 3TOU 3aJa4Mu:
1.  Hawano anmropurma.
2. BBom wumcina x (apryMeHT

byHKINN).

3. Ecin 3HaueHrWe x MEHbIIE
1100 paBHO —2, TO Mepexoa K 1. 4,
WHAYe Mepexon K 1. 5.

4, Briuucienue 3HAYECHUS
byHKIMU: y=4, nepexoj K 1. 8.
5. Ecnu 3Hauenne x OOJbIIE

ambo paBHO 1, To mepexoid K m. 6,
WHA4€e Nepexoa K 1. 7.

6. Brruncnenue 3HAYECHUS
byHkuun: y=1, mepexon K 1. 8.

7. Brruncienue 3HAYCHUS
GyHKIMU: y=x7.

8. BriBo1 3HaueHU aprymeH-
Ta X U PyHKIHH V.

9. Konen anropurma.
brok-cxema, COOTBETCTBYIOIIAs
OMMCAHHOMY aJTOPUTMY, IIPEACTaB-
neHa Ha puc. 3.11.

TexcT mporpammel Ha s3bike Free Pascal Oynet umets BU/I:

var X,y:

real;

write('x=");
1f x<=-2 then y:=4 else 1f x>=1 then y:=1

else y:=sgr (x)

begin

readln (x)

4

writeln('x="',x:5:2,"

y="',y:5:2);end.
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3AZTIAYA 3.2. /laHbl BelIECTBEHHBIE Uncia X U y. Onpenenurs npu-

HAJIJICKUT JIX TOYKA ¢ KOOpAUHATaMH (Xx; )) 3aIlITPUXOBAHHOM YaCTH IIJIOC-
koctH (puc. 3.12).

Kak mokazano Ha puc. 3.12, moc- Y
KOCTh OTPAaHUYEHA JIUHUAMU x=-1, x=3,
y=-2 1 y=4. 3HAYAT TOYKA C KOOpPAUHA-
TaMu (x; y) OyIeT NmpuHaJIeKaTh ITOU
MJIOCKOCTHU, €CIU OyayT BBIMOJHATHCS
CIeayouue yciuoBus: x =-1, x<3,y =
-2 n y <4. Nnadye Touka nexur 3a npe- -1 3 X
JIeJIaMHU TIOCKOCTH.
biiok-cxema, omnmuchIBaroiias ajaropuTM 2
pElICHHs] TaHHOM 3aJa4M, MpPEeCTaBIIE-
Ha Ha puc. 3.13. Texct nporpammel k  Pucynok 3.12: I paghuuecxoe
3aja4e 3.2 NMpUBEACH JaJiee. npeocmaenenue 3a0auu 3.2

i |

[ HALATIO ]

x2-lux=Su

y=-2uy=d

+
Todka Tovka He
NpHHanN SHUT NEMHAAN ST
NN OCKOCTM NN OCKOCTH
{ KO HEI_I, ]

Pucynok 3.13: Aneopumm pewenus 3adauu 3.2
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var
X,y:real;
begin
write('x=")
readln (x) ;
write ('y=")
readln(y);
if (x>=-1) and (x<=3) and (y>=-2) and (y<=4)
then
writeln ('Touka NOPUHAOJIEXUT IIJIOCKOCTHU')
else
writeln ('Touka He MNPUHAOJEXUT IIJIOCKOCTHU') ;

e

Ne

end.

3AZIAYA 3.3. Hanucars mporpaMmy pelIeHUs] KBaJIpaTHOTO ypaBHE-
aus ax*+bx+c=0.

HcxonHble JaHHbIE: BEUIECTBEHHBIE YUCHIA &, b U ¢ — KO3 DUIIHMEHTHI
KBaJIpaTHOTO YpaBHEHUSI.

Pe3ynbrarel paboThl NpOrpamMMbl: BEIECTBEHHBIE YHMCIA X1 U X2 —
KOPHU KBaJI[paTHOTO ypaBHEHHUs JIMOO COOOIIEHNE O TOM, YTO KOPHEM HET.

BcnoMmorarenbHble IEpEMEHHBIE: BEUIECTBEHHAs! IEpeMeHHas d, B KO-
TOpOIl OyAEeT XPaHUTHCS TUCKPUMHUHAHT KBAJPATHOTO YPAaBHEHUS.

CocTaBUM CIOBECHBIN aNTOPUTM PELICHHS 3TOM 3a]1a4H.

1. Hauano anropurma.

2. BBo/1 YHCIOBBIX 3HAYEHUN TTIEPEMEHHBIX a, b U C.

3. Beruucinenne 3HadyeHUs JUCKpUMHUHaHTa d 10 (opmyse

d=b"—4ac

4. Ecmn d<0, To mepexon K 1.5, nHave nepexon K 1.6.

5. BriBon cooOrieHust BenmecTBEHHEIX KOPHEM HeT U mepe-
X0/ K I1.8. B B

6. Borancnenue kopueir x/= —bivd +id n x2= —b=Vd ld

2a 2a
7. BriBo1 3HaUeHUI x1 U X2 HaA SKPaH.
8. Konern anroputma.

biiok-cxema, COOTBETCTBYIOIIAS 3TOMY OIKMCAaHUIO, MPEACTABIEHA HA
puc. 3.14.

TekCT KOHCOJBHOM MPOTrpaMMbl, KOTOpas PEaU3yeT PELICHUE KBA-
paTHOTO YPABHEHUS:



d=k*-4ac
+ d=0 - #
bid
J o2
o 2a
HeT 0edCTEMTEN BH B '4
KOHEH b7
e —
2a

Hﬁ/fiébﬁcg:m1,x%ﬁ;ﬁ

-
=N

Pucynok 3.14: Ancopumm pewieruss K6aOpamHozo ypas-

HeHUs
{OnmcaHue nepeMeHHBIX. }

var a,b,c,d,x1l,x2: real;

begin

{BRono kO20OPULIMEHTOBR KBAIPATHOT'O YPaBHEHUA. }
writeln ('BreaguTe KOZQOULUMEHTH ypaBHeHUS')
readln(a, b, c);

{ BelumcrieHMe IOUCKPUMMMHAHTA. }
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d:=b*b-4*a*c;

{Ecam mouckpuMMHAHT oOTpMULlaATEeJIeH, }

1if d<0 then
{TO BEHIBOI COOOIEHMA, UTO KOPHEW HeT, }
writeln ('KopHenm HeT')

else

begin
{MHade BBUMCIIEHME KOpPHeUM x1, x2}
x1l:=(-b+sqgrt(d))/2/a;
x2:=(-b-sqgrt(d))/ (2*a);

{1 BEIBOI MX Ha DBKpPaH. }
writeln('X1l=',x1:6:3, ' X2=',x2:6:3)
end
end.
3AZTIAYA 3.4. CocraBuTh NpOrpaMMy HAXOXKJICHUS JEHCTBUTEIBHBIX
¥ KOMILIEKCHBIX KOPHEH KBaJIPaTHOTO ypaBHEHHs ax +bx+c=0.
HcxonHble JaHHbIE: BELIECTBEHHbIE YUCHIA &, b U ¢ — KO3 (PULIMEHTHI

KBaJIPaTHOTO YPABHECHUA.
Pesynbrarel paboThl MpOrpamMMbl: BEIIECTBEHHBIE YHCIA X1 U X2 —

NENCTBUTENIbHBIE KOPHU KBAIPATHOTO YpaBHEHUS JIM00 x1 U X2 — NEeUCTBU-
TeJIbHAsl 1 MHUMAas YaCTH KOMIUIEKCHOIO YHCJIA.

BcnomorarenbHble IEpEMEHHBIE: BEIIECTBEHHAS NTEpEMEHHasA d, B KO-
TOPOM OyZIeT XpaHUTHCA TUCKPUMUHAHT KBAJPATHOIO YPABHEHHUS.

MO’KHO BBIIECIIUTD CIEAYIOLINE dTAlbl PELICHUS 3a1a4Nn:

1. BBon ko3 duiieHToB KBaIpaTHOTO ypaBHEHUS a, b u C.
2. Brraucnenue guckpumuHanTa d mo gopmyne d =bh"—4ac
3. IIpoBepka 3Haka auckpumuHaHTa. Ecnu d>0, TO BBIYMCIICHUE
JIEVCTBUTEILHBIX KOPHEM: .
_—b+ld _—b—Vd
XI=—— n xX2=——"
2a 2a

MU BBIBOJ HMX Ha 3KpPaH. HpI/I OTpUHATCIIBHOM AUCKPUMHWHAHTC BBIBOIUTCSA
COO6HI€HI/IC O TOM, 4TO HGﬁCTBHTGJ’IBHbIX KOpHCfI HET, U BBIYHCIIAKOTCIA

~b Ad  —b_A|d]
2a 2a ~ 2a 2a
VY 000MX KOMIUIEKCHBIX KOPHEH JENCTBUTEIbHBIC YACTU OJMHAKOBBIC,

KOMILIEKCHBIE KOPHH

39 KoMIIeKCHBIE YMCIIa 3alUCHIBAIOTCSA B BUE a+ib, Ijie a — HelCTBUTEIbLHAS YaCTh KOMIUIEKCHOTO YHCia, b
— MHHMas 4aCTh KOMIIJIEKCHOTO YMCJIa, 1 — MHUMAas €IUHUIIA \/ -1 .
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a MHUMBIE€ OTJIMYAKOTCA 3HAKOM. [103TOMYy MOXKHO B IIEpEMEHHOM X1 Xpa-
—b
HUTH ICHCTBUTEIbHYIO HaCTh YMCIA  — - , B IIEPEMEHHON X2 — MOJYJIb
a
3 V]d] 3 .
MHHMOMU 4YacTH 5y a B Ka4eCTBE KOPHEU BBIBECTH X1+1xX2 M xX1-
a

ix2.
Ha puc. 3.15 uzo0pakeHa 0JI0K-cxeMa pelleHus 3a/1auHu.
[ HAYATO ]
Y
/ a:b, ¢ /
.y
d=b*4ac
e
T d<0 =
R
_—b+Vd
i xd >
b 7 i
x! % xZ o K

1-i 8
e /BI:ED,EI, ){1,)(2/

=

Pucynoxk 3.15: Ancopumm pewenus 3adauu 3.4
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Omnucanue OJI0K-CXeMbI, H300pakeHHoOM Ha puc. 3.15. briok 1 npegna-
3Ha4YeH ISl BBOAA KOA(DPHUIIMEHTOB KBaJIpaTHOro ypaBHEHHs. B Omoke 2
OCYILIECTBISIETCS BBIYUCIICHUE IUCKpUMHHAHTA. biok 3 ocylecTBiser
MPOBEPKY 3HAKA NHUCKPUMHUHAHTA, €CJIU JUCKPUMHUHAHT OTPUIIATENICH, TO
KOPHHM KOMIIJIEKCHBIC, X pacueT IMPOUCXOIUT B Onoke 4 (nAeicTBUTEIbHAS
4acTh KOPHS 3alMCHIBACTCS B MMEPEMEHHYIO x 1, MOAYJIb MHUMOU — B TI€pe-
MEHHYIO x2), a BBIBOJ — B OJIOKe 5 (TIEpBBI KOpEeHb x1+1x2, BTOPOM —
x1-1x2). Ecnmu TUCKpUMUHAHT TOJOXKHUTEIIEH, TO BBIYHCISIOTCS JEHCTBH-

TeJIbHbIC KOPHU ypaBHEHU (O10KHU 6, 7) 1 BRIBOASTCS Ha 3KpaH (OJIOK 8).
TekcT nmporpamMmsbl, peaan3yrolIen TOCTABICHHYIO 3a4a4y:
var a,b,c,d,x1l,x2: real;
begin
writeln ('BBegure KOZQOMUMEHTH ypaBHeHUA') ;
readln(a,b,c);
d:=b*b-4*a*c;
if d<0 then
begin
{Eciu IuCKPpMMMHAHT OTpPMULATEJIEH,
TO BHEIBOJI COODIIEeHMA,
UTO IOEMCTBUTEJIBHBEIX KOPHEWM HET, U BHUMCIIEHUE
KOMIIJIEKCHBEIX KOPHEMN. }
writeln ('IeCTBUTEJIbBHEIX KOPHEM HeT');
{BelumMcJieHMe IeMCTBUTEJILHOM YacCTU
KOMILJIEKCHBIX KOPHEN. }
x1:==-b/(2*a);
{BoiumcyieHrMe MOZIYJIS MHMMOM YaCTU
KOMIIJIEKCHEIX KOPHEMN. }
x2:=sqgrt (abs(d))/ (2*a);
writeln ('KoMmmojJekCHbEIE KOPHU ypabBHeHUs ',
a:1:2,'"x"2+" ,b:1:2,"x+",c:1:2,"=0");
{BEIBOII 3HAUYEHMUM KOMIIJIEKCHBEIX KOPHEV B BUIE
x1+ix2}
writeln(x1l:1:2,"+1i*(',x2:1:2,")")
writeln(x1l:1:2,"'"—1*(',x2:1:2,")")
end
else
begin
{MHauye BHUMCIJIEHUE IENMCTBUTEJIbHEX

e

e
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KopHerm x1, x2}
x1l:=(-b+sqgrt(d))/2/a;
x2:=(-b-sqgrt(d))/ (2*a);
{1 BEIBOII MX Ha DBKpPaH. }
writeln ('IecTBUTENIbHEIE KOPHM YypaBHeHUSA ',
a:1:2,'"x"2+" ,b:1:2,"x+",c:1:2,"=0");
writeln('X1=",x1:1:2, ' X2=",x2:1:2)
end
end.
3AJAYA 3.5. CocraButh HNporpamMmy s pelieHUuss KyOU4eCKOoro
ypaBHeHus ax’+bx*+cx+d=0.
Kybuueckoe ypaBHEHHE UMeeT BUI  ax +bx +cx+d =0 3.1)
[Tocne nenenus Ha a ypaBHeHue (3.1) mpuHUMAET KAHOHUYECKUNA BUJL:

X4l +sx+1=0 (3.2)

d
e r:Z , S:g t:Z . B ypaBuenun (3.2) caemaem 3aMeHY

x= y—g M TIONTy4UM MPUBEICHHOE ypaBHeHue: ) + py+g=0 (3.3),

2 3
_3s—r g= 2r s
3 7 27 3
Uucno NelCTBUTENBHBIX KOpHEW TMpuBEeACHHOro ypaBHeHus (3.3) 3a-
3 2

BUCHT OT 3HaKa AUCKpHMHUHaHTa (Tadm. 3.1): D=(§) —I—(%)

Ta6muma 3.1. KonndyecTBo KOpHEH KyOMUeCKOTO YpaBHECHHS

JAMCKpUMUHAHT KosnuecTBo KoanuecTBO
NefCTBUTEJbHBIX KOPHEell | KOMILJIEKCHBIX KOPHel

D=0 1 2

D<0 3 -
KopHu npuBeieHHOr0 ypaBHEHUSI MOTYT OBITh paCCUUTaHbI 1O (HOPMY-
nam KapaaHo:

T7e

Vi=u+v
yzz_”2+"+“;"i@ (3.4)

—u+v u—v.|5
= — 3
y3 2 2 l\/
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rae u:i/_—qwl_) : v:j_—q—Jﬁ .
2 2
IIpu oTpuuareIbHOM IUCKPUMHUHAHTE ypaBHeHue (3.1) umeer Tpu
JNEUCTBUTEIbHBIX KOPHS, HO OHU OYJyT BBIYUCIISATHCS YEPE3 BCIIOMOTaTeh-
HbIE KOMIUIEKCHBIE BEIWYUHBI. UTOOBI HM30aBUTHCS OT 3TOr0, MOXHO
BOCIIOJIb30BaThCA POpMYyIaMH:
n=2ipeos)

9

y2:23/;cos(£+2—n) y3:2\3/Ecos(£+4—n)

3 3 9 3 3 b (3‘5)

3

e p:\/ _22 , COS((P)Z% .

Takum oOpaszoM, NMpHU MOJOKUTEILHOM JTUCKPUMHUHAHTE KyOMUECKOTO
ypaBHeHus (3.3) pacuer kopHeu Oynem Bectu mo dopmynam (3.4), a nipu
orpuuarenbHoM — 1o dhopmynam (3.5). Ilocne pacueTa KopHEeW MPUBEICH-
Horo ypaBHenus (3.3) o dopmynam (3.4) unu (3.5) HeoOxoauMO 110 Pop-

r

MYyJlaM xk:yk—g,
ckoro ypaBHenus (3.1).

brok-cxema pemieHuss KyOMYEeCKOTO YpaBHEHHUsS IMpeJCTaBlieHa Ha

puc.3.16 - 3.17.

k=12,3... nepeiitu K KOPHIM 3aJaHHOIO KyOuue-

HAHATTO W
1
/a b, ¢, d/
2
& o it
= — B P = —
o o

f

Pucynox 3.16: Ancopumm pe-
uieHusi Kyouuecko2o ypasHeHus
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G _ F
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7 Y “_'3-.??' D
—_ ._I'; r
X =2 pcos ER .
. —
x —2 TCC‘S i 2-” i v_.I'T .. D
4 " 2 43 2 iy r
— i T F — ' I
X =20 pros ?? 3 = 2 5
-
=.3
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/ 7
/ BeBon /s 11 ¢

¥, w2 ®3 /
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|

f
[ KoHel W
Pucynok 3.17: Aneopumm pewerus Kyouueckoeo ypasuerus (npoooii-
JiceHue)

Onurcanue alropuTMa peuieHus Kyouueckoro ypasuenus (puc. 3.16 -
3.17). B Onoke 1 BBOgsATCS KOA(DPUIMEHTHI KyOMUECKOTO YpaBHEHUSI, B



112

Omokax 2-3 paccuuThIBAIOTCS KOI(POUIIMEHTH KAHOHUYECKOTO U TPUBEICH-
HOTrO ypaBHEHU. biiok 4 mpenHa3HadyeH IJI1 BBIYUCICHUS JUCKPUMUHAH -
Ta. B Onoke 5 mpoBepsieTcsl 3HaK AUCKPUMHUHAHTA KyOMYECKOTO ypaBHE-
Hus. Ecam oH oTpuiiatreneH, To KOpHU BBIUUCISIOTCS 10 Gopmymnam (3.5)
(6moxu 6-7). ITpu moNOKUTETHPHOM 3HAYEHUU TUCKPUMUHAHTA pacueT UJIET
o (popmynam (3.4) (6ox 9, 10). bnoku 8 u 11 npenHazHaYEHBI JIJ151 BHIBO-
Jla pe3yJbTATOB Ha 3KPaH.
TekcT nporpaMMebl IPUBEIEH aaee™.
var
a,obo,c,d,r,s,t,p,q,ro,fi,x1,x2,x3,u,v,h,g:real;
begin
{BBOon KOB3OPOMUIMEHTOB KyOMUECKOI'O YyPaBHEHMUA. }

write('a=") ;readln (a);
write ('b=");readln (b);
write('c="') ;readln(c);
write('d="); ;readln (d);

{PacueT k020OULIMEHTOB KAHOHUUECKOTO
ypaBHeHusa 1o (3.2) .}

r:=b/a; s:=c/a; t:=d/a;

{BorumciieHre KO20QMLIMEeHTOBR
IPMBEOEHHOTO ypaBHeHMS (3.3) .}

p:=(3*s-r*r)/3;

q:=2*r*r*r/27-r*s/3+t;

{ BeIluMCcIieHMe IOUCKPMMMHAHTA
KyOMUeCKOT'O ypaBHEHUd. }

d:=(p/3) *sqr (p/3) +sqr (q/2) ;

{IlpoBepka 3BHaAKa IOUCKPUMMHAHTA,

BeTka then peanmusyetr dopmyssl (3.5),

BeTKa else - Qopmysel (3.4) }
if d<0 then
begin

ro:=sqrt (-p*p*p/27) ;

40 Ilpu pacuyere BemM4HMH U U V B IPOrpaMMe MperyCcMOTpeHa MPOBEpKa 3HAUEHUS MTOJKOPEHHOTO BBIpaKe-

HUA.
Ecin _7611\/5>0, mo u:3_7q+\/5,a v:3_—2q—\/5 .

Ecimn _2—q1J5<0, mo u=—j|_7q+\/5|,a v:—j|_7q—J5| .

COOTBGTCTBCHHO, Py HYJICBOM 3HAYC€HUU ITOAKOPEHHOI'O BBIPAXKECHUA U U V O6paH_IaIOTC$I B HOJIb.
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{Crnenyroume OBa olepaTopa pealiu3yilT
pacueT yrja fi, cHaualjla BHEUMCIISAETCSH
BeJIMUMHAa KOCHMHYyCa yIJla, SBaTeM BHEUMCIISeTCHd
ero apKKOCUMHYC uUepes apKTaHI'eHC. }
fi:=-q/(2*ro);
fi:=pi/2-arctan(fi/sqrt (1-fi*fi));
{BelumMcJieHMe IeMCTBUTEJIbHBIX
KOPHEeM ypaBHeHud X1, x2 u x3}
x1:=2*exp(1/3*1n(ro)) *cos (fi/3)-r/3;
x2:=2%exp(1/3*1n(ro))*
cos (fi1/342*pi/3)-r/3;
x3:=2%exp (1/3*1n(ro))*
cos (fi/34+4*pi/3)-r/3;
writeln('x1l=",x1:1:3,
' x2=",x2:1:3," x3=",x3:1:3);
end
else
begin
{BeluMcJieHMEe U UM V C TIIPOBEPKOM 3BHAKa
TONIKOPEHHOTO BHPAXEeHUS. }
if -g/2+sqrt(d)>0 then
u:=exp(1/3*1n(-g/2+sgrt(d)))
else
if -g/2+sqrt (d)<0 then
u:=—-exp(1l/3*1n(abs (-g/2+sgrt(d))))
else
u:=0;
if -gq/2-sgrt(d)>0 then
vi=exp(1/3*1n(-g/2-sgrt (d)))
else
if -g/2-sqrt(d)<0 then
vi=—exp(l/3*1ln(abs(-gq/2-sqgrt(d))))
else
v:=0;
{BriumcIieHre »OeMCTBUTEJILHOTO
KOPHS KyOMUeCKOTI'O yYpaBHEHUS. }
x1l:=u+v-r/3;
{BriumcJieHMe »OeVCTBUTEJILHOUM U
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MHMMOM YacCTeM KOMIIJIEKCHEIX KOPHEMN. }
h:=-(u+v)/2-r/3;
g:=(u-v)/2*sqgrt (3);
writeln('xl="',x1:1:3,"' x2="'",h:1:3,"+1i*",
g:1:3,"'" x3="'",h:1:3,"'"-1*"',g9:1:3);
end
end.

3AJTIAYA 3.6. 3aganbl ko3 OUITMEHTH a, b 1 ¢ OMKBaIPaTHOTO ypaB-
HeHus ax4-+bx*+c=0. HaliTu Bce ero n1eicTBUTEIbHBIC KOPHH.

Bxoanbsie gaHHbie: a, b, C.

Brixogubsie gjanHble: x1, x2, X3, x4.

Jliist periennsi OMKBaIpaTHOTO YPaBHEHHUSI HEOOXOIUMO 3aMEHOM )y=x
IPUBECTH €r0 K KBAaIApPATHOMY YypaBHEHUIO ay*+by+c=0 M pemmrsh 3TO
ypaBHEHHE.

2

OnumeM anropyuTM penieHus 3Tou 3aaaqu (puc. 3.18):

1. BBon ko3¢ duiineHToB OMKBagpaTHOTO ypaBHEHUS a, b U C
(6mok 1).

2. Briuncienue quckpuMuHanTa ypaBHeHus d (010K 2).

3. Ecnu d < 0 (610K 3), BBIBOJ COOOIIEHUS, YTO KOpHEN HET (OJIOK

4), a ©Ha4Ye ONPENENSAI0TCS KOPHU COOTBETCTBYIOILIETO KBAJPATHOIO ypaB-
HeHus y1 u y2 (610K 5).

4. Ecnu y1<0 u y2<0 (610K 6) , TO BBIBOJA COOOIIEHUS, YTO KOP-
Hel Het (610K 7).

5. Ecimm y120 u y220 (610K 8), TO BBIYUCISIOTCS YEThIPE KOPHSI 110
dbopmynam + yl,i\/ Y, (050K 9) 1 BBIBOAATCA 3HAYEHUSI KOpHEH (010K
10).

6. Ecnu ycnoBus 4) u 5) He BBINOJHSIOTCS, TO HEOOXOIUMO MPOBE-
puTh 3HaK y1. Ecnu y120 (610K 11), TO BRIUUCIISIIOTCS 1Ba KOPHS 10 (OP-
MyJie + v, (6moxk 12), unaue ( ecnu y220) BBIYUCISAIOTCS JBA KOPHS T10
dbopmyine + ¥, (6moxk 13). BeiBoJ BEIYMCIIEHHBIX KOpHEH (010K 14).
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Pucynok 3.18: Ancopumm pewiernusi 6UK6aOpamHo2o ypasHeHus.
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Texct nmporpammel Ha s3bike Free Pascal ¢ komMeHTapusmu:
var
a,b,c,d,x1,x2,x3,x4,y1l,y2: real;
begin
{BBOon KOBOOMUIMEHTOB YPaBHEHUA. }
writeln ('Breagure KOZQOULUMEHTH YypaBHeHUS')
readln(a,b,c);
{ BelumcrieHMe IOUCKPUMMMHAaHTA. }
d:=b*b-4*a*c;
{Ecamm OH oTpuLaTeJIeH, }

if d<0 then
{BelIBOLO CcoOOmeHUs «KopHel HeT» }

writeln ('KopHen HeT')
{Ecam muckpuMmmHaHT =20, }

else

{OnmcaHMe NepeMeHHBIX:

a,b,c - xKo30OMLUMEHTE OMKBAOPATHOI'O YPaBHEHWUH,

d - OUCKPMMMHAHT,

x1,x2,x3,x4 — KOpHM OMKBaAIPaATHOTO yPAaBHEHUH,

vl,y2 — KOpHM ypaBHeHua ay”2+by+c=0.}

begin
{ BEIUMCJIEHME KOPHEWM KBAOPATHOT'O YPaBHEHMUA. }
yvl:=(-b+sqgrt(d))/2/a;
yv2:=(-b-sqgrt(d))/ (2*a);

{Ecin oba KOPHA KBaIpaTHOTO ypaBHeHusa <0, }
1if (y1l<0) and (y2<0) then
{BelIBOnN CcoOOwmeHMsa «KopHel HeT». }
writeln ('KopHen HeT')
{Ecim ofa KOpHA KBaIpaTHOTO ypaBHeHusa =20, }
else if (y1>=0) and (y2>=0) then
begin
{BEIUMCJIIEHME UeTHpeX KOPHEeM ypaBHEHUS. }
x1l:=sqgrt(yl),; x2:=-x1;
xX3:=sqgrt(y2); x4:=-sqgrt(y2);
{BelBOl KOpHEVM ypaBHEHMS Ha BKpPaH. }
writeln('X1l="',x1:6:3,"' X2="'",x2:6:3);
writeln ('X3="',x3:6:3,"' X4=",x4:6:3);
end
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{EcysiM He BHIIOJIHMIIMCBH oOOa YyCJIOBUSA
1. y1<0 U y2<0
2. yl>=0 U y2>=0,

TO HNpoBepsaeM ycjoBue yl1>=0}

else 1f (y1>=0) then

{Ecam OHO MCTMHHO }

begin
x1l:=sqrt(yl); x2:=-x1;

writeln('X1l="',x1:6:3," X2=",x2:6:3);
end
else
{Ecim ycynoBue y1>=0 JOXHO, TO}
begin
x1l:=sqgrt(y2); x2:=-x1;
writeln('X1l="',x1:6:3," X2=",x2:6:3);
end
end
end.

3.4.2 Omneparop BapuaHTa case
Onepamop eapuanma case HeoO0XOIUM B TeX CIIydasX, KOrja B 3aBH-
CHMOCTH OT 3HAYCHHUH KaKOH-THOO0 MEpEeMEHHOM HaJ0 BBIMNOJHUTH T€ WJIU

WHBIE ONIEPATOPHI.
case nepeMeHHasd Of

HaOop sHaueHur 1: oneparop 1;
HaboOp 3HaueHuy 2: onepaTrop 2;

HaOop 3HaueHuy N: onepaTop N

else

aJIb TEPHATUBHEIM OIIepaTop

end; B

Omneparop paboTtaet cieayronuMm oopaszom. Eciu nepementas npu-
HAMaeT 3HAYCHHUC M3 HaOopa 3HadYeHwuy 1, TO BBIMNOJIHICTCS Ornepa-—
Top 1. Ecnu nepemenHas NPUHUMAET 3HAaYEHUE U3 HaOopa 3Haue-—
HMM 2, TO BBIIOJIHAETCA ornepaTop 2 W Tak jajee. Ecim nepemen-—
Has HE MPUHUMAET 3HAUCHUN U3 MMEIOIIUXCS HAOOPOB, TO BBIMOJHICTCS
aJIb TEPHATUBHED ONEPaTOpP, PACHOJOKEHHBIM II0CIE KIIFOUYEBOIO

CclioBa el se.
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Tun nepemeHHOM OMKEH OBITh TOJIBKO MEPEUHUCIUMBIM (BKIIIOUYAs
char nuboolean), qMana3oHOM WU LEIOYUCICHHBIM. Ha®op 3Haue-
HMM — 3TO KOHKPETHOE 3HAUEHUE YNPABIAIOLIEH EPEMEHHOM WIJIM BbIPA-
KEHUE, TP KOTOPOM HEOOXOIMMO BBINOJIHUTH COOTBETCTBYIOIIMN Orle-—
pPaTop, UTHOPUPYS OCTaJbHbIE BapUAHTHI. 3HAUCHUS] B KaXXIOM Habope
JOJKHBI OBbITh YHUKAJIBHBI, TO €CTh OHU MOTYT MHOSIBISITHCS TOJIHLKO B OJI-
HOM Bapuante. [lepeceyeHre HaOOpPOB 3HAYEHMI NI Pa3HBIX BAPUAHTOB
SBJISIETCS] OIIMOKOM.

AJIBTepHATHBHAsA BETBb €1 Se MOXKET OTCYyTCTBOBAaTh, TOTZIA OIEPATOP
MIMEET BUJ:

case nepemMeHHasa of

Habop 3HauveHuM 1l: omnepaTop 1;
HaGOp:BHaquMﬁ:Z: onepaTop:Z;

HaOop 3HaueHuym N: onepaTop N;
end;
Kpome Toro, B oneparope case IOMyCTUMO HCIIOJIb30BaHUE COCTAB-
HOro oneparopa. Hanpuwmep:
case nepeMeHHasd Of
Habop 3HaueHuy 1: begin
ornepaTop A;
ornepatTop B;
end;
Habop 3HaueHuMr 2: begin
onepatrop C;
onepaTop D;
onepatrop E;
end;

Habop sBHauveHum N: onepatop Nj;

end; B B

3AJIAHA 3.7. BeiBecTHd Ha Il€4aTh HAa3BaHHWE JHS HEJIIECJIM, COOTBET-
CTBYIOLIEE 3aJaHHOMY YHUCIy D, MpPHU YyCIOBHUH, 4TO B Mecsue 31 neHp u
MIEPBOE YUCJIIO — ITOHEICIIbHUK.

Jlns peurenus 3a1a4M BOCHOJIB3YEMCs Ollepauuend mod, NO3BOJSAIOLIEN
BBIUYHCJIUTH OCTATOK OT JICJICHUS ABYX YHUCEII, U YCIOBUEM, YTO 1-€ 4HnCiIo —
MOHENETbHUK. ECu B pe3ynbrare 0CTaTok OT JiefieHus (0003HaYuM €ro R)
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3aTaHHOTO YHucja D Ha ceMb OyAeT paBeH €AMHUIIE, TO ATO MOHEACIHHUK,
JIBOMKE — BTOPHUK, TPOMKE — cpesia U Tak gajee. CiaenoBaTesibHO, TP I10-
CTPOCHHUH aJIropuTMa HEOOXOJMMO MCIIOIB30BaTh CEMb YCIIOBHBIX OIlepa-
TOPOB, Kak MoKa3aHo puc. 3.19.

Pemrenue 3amaun cTaHeT 3HAYUTEIBHO IPOIE, €CIX MPU HAITMCAHUM
[IPOrpaMMBbl BOCIIOJIb30BaThCS ONEPAaTOPOM BapUaHTA:

var d:byte;

begin

write ('BBegure uwmciygo D='"'); readln(D);

{BriumcigeTcsa oCcTaTok OT nmejieHusa D Ha 7.}

HAHANGC

R=ocTarok
oT geneHnA DHa 7

+ @ -
NOHEAENEHWK + @ _
BTODHHK
+ R
cpena + E _

JeTespr + @ -
+ -

+
EOCKpeceHEs
Y Y L J B

KOHEL|

Pucynox 3.19: Aneopumm pewenus 3a0avu 3.7
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case D mod 7 of
{B 3aBUCHUMOCTM OT IOJIYUEHHOI'O 3HA4YEeHU }
{Ha IIeYaThb BEIBOIMTCHA HaAa33BaAHMEe IHA He,I[eJ'H/I}
1: writeln ('IIOHEIEJILHUK') ;

2: writeln ('BTOPHUK') ;
3: writeln('CPEIA');

4: writeln ('UETBEPI'');
5: writeln ('IIATHUIA') ;
6: writeln ('CYBBOTA') ;

O: writeln ('BOCKPECEHBE') ;end;end.

B mnpemoxeHHON 3amucu oneparopa BapHaHTa OTCYTCTBYET BETBb
else. OT0 00BACHIETCSA TEM, UTO MEPEMEHHAsI R MOXET MPUHUMATh TOJIb-
KO OJHO M3 YKa3aHHBIX 3Ha4eHMH, T.€. 1,2, 3,4, 5, 6 num 0.

3AZTIAYA 3.8. [lo 3aqaHHOMY HOMEpPY MeEcCslia m BBIBECTH Ha I€YaTh
Ha3BaHUE BPEMEHU TrOJ1a.

Jlns perieHusi TaHHOW 3ajadyd HEOOXOAMMO MPOBEPUTH BBHIMIOJIHEHUE
yeTblpex ycnoBui. Ecnu 3amanHOe 4yncno m paBHO 12, 1 wim 2, TO 31O
3UMa, €CJIA m IMOMAJAaeT B JUANa30H OT 3 710 5, TO — BECHA, JIETO OMpPEIeIIs -
€TCsl MPUHAJIEAKHOCTHIO YMCIIa M AUAIAa30Hy OT 6 10 8 W, COOTBETCTBEHHO,
npu paBeHcTBEe nepeMeHHord m 9, 10 wnm 11 — 310 ocens. IlonsATHO, YTO
00J1aCTh BO3MOKHBIX 3HAUEHUM MTEPEMEHHON M HAXOJUTCS B IMAMA30HE OT
1 no 12 u ecnu noJp30BaTeb BBEACT YMCIIO, HE BXOMSAIIEE B 3TOT UHTEP-
BaJl, TO MOSBUTCS cooOIIeHne o0 omuoke. Jljis 3Toro B oneparope case
MporpaMMbl IPEAYCMOTPEHA aJlbTEpHATUBHAS BETKA €1 se.

Var m:byte;

begin

write ('BBenouTe HOMep MecHdaua m="');
readln (m) ;
{IlpoBepka HOONYCTUMEBIX BHAUEHUV [IepPeMeHHOM M. }
case m of
{B 3aBMCHMMOCTM OT 3HAUEHMS M Ha I[1edYaTh}
{BEIBOOMTCHA HasBaHME BPEeMeHM ITona. }

12,1,2: writeln ('3VMA") ;
3..5: writeln ("BECHA'") ;
6..8: writeln ('"JIETO'") ;
9..11: writeln ('OCEHL')
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{EcaM 3HaueHMe IIEePEMEHHOM M BHEIXOOUT 3a IIpenelibl
obJlacTM IOONYCTHMMBEIX SRHaAUeHMM, TO BBEIAETCH
coofumeHue 06 ommbke. }
else
writeln ('OIIMBKA IIPM BBOIE!!! ") ;
end
end.

3.5 O6pabomka owubok. Bbieod coobweHul 8 cpede
Lazarus

[ToHsSITHO, YTO YeM MEHbIIIE B MpOorpaMMe OITMOOK, TEM OHA jyuiie. B
OYeHb XOPOIICH MporpaMMe OIIMOOK HET BOOOIE. A 3TO 3HAYMT, YTO IIPO-
rpaMMUCT JOJDKEH HE TOJIBKO OCHOBATE€IBHO IMPOAYMarTh ajirOpUTM, IO-
CTaBJICHHOW 3a/layu, HO W Mpeayrajarh OMMOKH, KOTOPbIE MOXET JOMYy-
CTUTH MOJIB30BaTEIb, PA0OTast C IPOTPAMMOIA.

Ecnu monp3oBaTens MOMYCTU OIIMOKY, HampuMmep, MPpU BBOJAC JaH-
HBIX, €r0 HeoOXoauMo npouHpopMupoBaTh 00 3TOM. J[J1g 3TOr0 MOXKHO
BOCIIOJIB30BaThCsl (PyHKIHMEH MessageDlg, KOoTopas BBIBOJUT CO0Ouje-
Hue B OTJIeJIbHOM OKHe. B o01iem Bujie PyHKIIUIO 3aITUCHIBAIOT TaK:
MessageDlg (coobmenne, Tun COOOWEHMUH,

[COMCOK KHOIIOK], cCHpaBKa);
YIS

. coobmeHre — TEeKCT, KOTOpbIM OyeT 0ToOpakeH B OKHE COoOle-
HUS;

- TUII  CcOOOUeHMs — ONPEAesaeT BHEIIHUN BUJ OKHA (Ta0. 3.2);

- CIMCOK_KHOIIOK — KOHCTAHTHI (IIEPEYMCIAIOTCSA Yepes3 3aIATylo),
ONpeCSIONINE TUIT KHOIIOK OKHA coo0IIeHus (Tabm. 3.3);

. CcrnpaBka — HOMEpP OKHa CIPaBOYHOM CHCTEMBI, KOTOPOE OYyAeT BbI-
BEJICHO Ha dKpaH, eciau HaxaTh F1, mapaMmeTp paBeH HyIIO, €CJIU HC-
M0JIb30BAHUE CIIPABKU HE MPEIYCMOTPEHO.

Tabmnuia. 3.2. Tun okHa COOOIIECHMS.

ITapameTtp Tun oxkHa coo0meHust
mtInformation uH(pOpMaITMOHHOE
mtWarning IPERYIPEAUTEIIBHOE
mtError cooOmieHne 00 ommoke
mtConfirmation 3aMpocC Ha MOATBEPKACHUE
mtCustom 0OBIYHOE
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Tabmuna. 3.3. Tum KHOIIKM B OKHE COOOIIIEHUS.

KoHcTanTa KHonka B okHe cO001IeHHS
mbYes Jla
mbNo Her
mbOk Ok
mbCancel OTMeHa
mbAbort [IpepBarb
mbRetry [ToBTOpPUTH
mbIgnore [IponycTuth
mbHelp ITomomip

BepHeMcs k 3amaue perieHusi KBaJpaTHOTO ypaBHeHuUs (3amada 3.3).
Hamu Ob11 paccMOTpEH alTOPUTM PEIISHUs ATOM 3a/la4yM U HalKcaHa Mpo-
rpaMma Ha si3bike mporpammupoBanus Free Pascal. Peanusyem sty 3amauy
B cpene Lazarus. Co3nanum HOBEIN mpoekt” (puc. 3.20).

I_:il:'f_'l.llf_'ﬂl'ﬂf KBEanpaTHOro HHH OpraHI/ISaHHI/I BBOI[a Koa(l)_

B (I)I/IHI/ICHTOBypaBHeHI/IHBHGI[pI/IMHa

il (bopMy YeThIpe 00bEKTa THUIIA HAJI-

= e | moe  (Labell,  Label?,
e EEEEEE Label3, Labeld) u TpH Do
t=lrﬁb|qHEﬂHTb| BBoMa (Editl, Edit2, Edit3).

Pucynox 3.20: @opma ons pe- 00 X OTCYTCTBUU OyJeM BBIBOJIUTH
wieHusi KeaOpamHo20 ypasHeHus B HAAIUCh Label5%.

Bce neiicTBUsI 110 BRIYKMCIICHUIO KOPHEH KBaJAPAaTHOIO ypaBHEHHS Oy-
YT BBIIIOJIHATHCS IIPU HAXKaTUM KHONIKK Buttonl.

IIpu BBOIE HAaHHBIX B NPOTPAMME MOTYT BO3HUKHYTBH CIENYIOLIUE
OIIINOKU:

*B II0JIC BBOJIA OKa3ajlach CTPOKa, KOTOPYIO HEBO3MOXHO Ipeobdpaso-
BaTh B YUCIIO;

*3HaYeHue KO PUIUEHTA a PABHO HYIIO",

Jlist Toro 4toOBl HE AOMYCTUTHh MOJOOHBIX OIIMOOK HEOOXOAMMO
KOHTPOJIMPOBATh JAHHBIC, BBOAMMBIEC IOJb30BaTEEM. llpuMeHuUM yis
ATON LIEIM BCTPOCHHYIO Ipouenypy Val (S, X, Kod), koTopas Ipeoo-
pPa30BBIBAET CTPOKY S B 1IEJI0€ WK BellleCTBEHHOE uKciio X. Ecnu mpeo0-

41 Ioapo6HO 0 co3maHMM MTPOEKTA CM. B IIEPBOI IVIaBe.
42 Ha srane xoHctpynpoBanus popmsl LabelS.Visible:=false.
43 B 3TOM cily4ae npu BEIYUCICHUU KOPHEH MPOU30MIET AeIeHNE HA HOJIb.
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pa30BaHUE MPOLLIO YCHEIIHO, TO MapaMeTp Kod NPUHUMAET 3HAUYECHUE,
pPaBHOE HYIIIO, a pe3yJIbTaT MpeoOpa30BaHuUs 3aUChIBACTCS B IEPEMEHHYIO
x. B IpoTuBHOM citydyae Kod COOEpKUT HOMEP MO3ULIMUA B CTPOKE S, TIE
MPOU30IIIa OIKMOKa, U COAEPKUMOE MepeMeHHOM X He MeHseTrcs. Jlanee
IpUBeICH (hparMeHT MPOrpaMMBI ¢ MTOAPOOHBIMH KOMMEHTAPHSIMU:
procedure TForml.ButtonlClick (Sender: TObject);
var
a,b,c,d,x1,x2: real;
kodl, kod2, kod3:integer;
begin
//BBOI 3HaUeHUM KOZDPULMEHTOB ypPaBHEHUS.
/ /M3 mnoysa BBoma Editl cumTHIBaeTCsa CTpoOKa
//CVMBOJIOB ¥ NpeoBpa30BHIBAETCS B BElECTBEHHOE
//uucio, ecau npeobpasoBaHMe MIPOIUIO YCIEIHO,
//To kodl=0 u mojsiydeHHOE UMCJIO 3allMChHIBAEeTCH
//B IepeMeHHYI a.
val (Editl.Text, a, kodl) ;
val (Edit2.Text, b, kod2) ;
val (Edit3.Text, c, kod3) ;
//Eciu npeoBpaszoBaHMa MNPOUUIM YCIENHO, TO
if (kodl=0) and (kod2=0) and (kod3=0) then
//TIPOBEPUTEL UeMy PaBeH MNepBblM KO3bduumeHT.
//Eciy 3HaueHMre [epPBOTO KO30pduiIMeHTa
//PaBHO HYJIO, TO
if a=0 then
//BEHOATE COOTBETCTBYyKIEE COOOIEeHME.
MessageDlg ('BeenuTe He HyJIeBOE
3HaueHme a', mtInformation, [mbOk], 0)
else
//VHaUe NepenuTy K PelleHUl YPaBHEHUS
begin
d:=b*b-4*a*c;
Label5.Visible:=true;
1if d<0 then
Label5.Caption:='B ypaBHeHUMU'+
chr (13)+'HeT ODeMCTBUTEJILHBEIX KOpHe!N'
else
begin
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xl:=(-b+sqrt(d))/2/a;
x2:=(-b-sqgrt(d))/ (2*a);
Label5.Caption:="X1="+
FloatToStr (x1)+chr (13)+
'X2="+FloatToStr (x2)

.
4

else
//TipeoBpasoBaHye He BHIIOJIHEHO,
//BEHODATL COOOIEeHNE .
MessageDlg ('BeenuTe uUumcJiOBOE 3HaueHue',
mtInformation, [mbOk],0) ;
end;
Pesynbrarel paboThl MpOrpaMmbl oka3ansl Ha puc. 3.21 - 3.24.

=1
KoaddHUHEH TR YRaEHEHHA
I Pewenve KBaZpaTHOr O ¥PaE - |E||i|
|5
= projectt
=
. aathU HEH TR YRABHEHHSA —I
b= IB i BEEQMTE YMCNOBOE SHAYEHME
- projectt = o
4
1 ==

IEI
b |-2 \i() BeEMTe HE HYNEEDE SHAYEHWE &
O Pucynoxk 3.22: Obpabomka
OUUOKU 8800A OAHHBIX - 8 NOJLE

Pucynok 3.21: Obpabomka 8600a CMPOKA, KOMOPYIO HeB03-
OUWUOKU 86004 OAHHBIX — KOIPDu- MOJHCHO Npeobpazo6ams 8 YUcio
yuenm a pasen () (koagpuyuenm pasen cumeony B)
Bl Pewenve keagpaTHoro ypat ol x|
Bl Pewenve kBaapaTHOrO ypaE 1o
KoadHUHEHTE YPaEHEHHA
KoaddHumEHTE YPIEHEHKHA
= F Rt s A——
o - [? 120,71163053755037
= F BLIGHEWTE o
- BLIGACAATE |

Pucynok 3.23: Pewienue xeao-
pamnozo ypasnenus 3x°+4x+5=0 Pucynox 3.24: Bviuucnenue
(KopHeli Hem) KOpHell K8aOpaAmHo20 ypasHeHUs
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MeTton 006paboTKy OMIMOOK BBOAA, U3J0KEHHBIN B 3TOM MpPUMEpE, HE
€AMHCTBEHHBIN. MOXXHO MOMBITATHCSI KOHTPOJIUPOBATH CUMBOJIBI, IMOCTYIIA-
1olue B noJist BBoja. Habop cMMBOJIOB, KOTOphIE MOTYT OBITH MpeoOpa3o-
BaHBI B YHCJIO, HEBEIUK. DTO Bce IUPpbI oT 0 10 9, 3HaK MUHYC U CUMBOJI
3ansiToil. KpoMe Toro, 1mosibp30Barelib J0IKEH UMETh BO3MOXKHOCTD YIAJsATh
CHMBOJIBI W3 IOJs BBoja. /s 3Toro eMmy IOHAaJAOOMTCA KIIaBUIIIA
BackSpace (#8 — cuMBoOX ¢ K0JIoM BoceMb). [IpeactaBum Habop mepe-
YUCJICHHBIX CUMBOJIOB B BHJIE€ MHOXKECTBA, M €CJIM OKAKETCSI, UYTO BBEJICH -
HBI CHMBOJI HE MPHUHAJICKHUT €My, TO OyJeM BBIBOAWTH COOOIIEHHE 00
OIMOKE TIPU BBOJIC.

B03MOXXHOCTh KOHTPOJIMPOBATh BBOJI CUMBOJIOB O0OecCrednBaeT COObI-
THe OnKeyPress. Eciu BbIICINTh KOMOOHEHT Edit2 ¥ Ha BKIAOKE
HWHCTIEKTOpa 0OBEKTOB JIBaXKbI IICIKHYTh BO3JIe COOBITHS Ha)KaTHs KJIaBH-
my OnKeyPress, To Oy/leT co3jaHa nporeaypa o0padbOTKH 3TOr0 COObI-
TUs. TeKCT mporeayphbl ¢ KOMMEHTAPHUSIMH:

//0bpaboTka COOBITMS BBOI CUMBOJIA B mnoJje Edit2.

procedure TForml.EditZ2KeyPress (Sender: TObject;

var Key: Char);

begin //ECIM CUMMBOJI HEe MNPUHAIJIEXUT

//MHOXECTBY IOIIYCTUMEIX CHMBOJIOB, TO
if not(Key in [#8,',','=','0'..'9']) then
begin //BHIATL CcooOBlleHre U

MessageDlg ('BeenuTe uUumcJiOBOE 3HaueHue',
mtInformation, [mbOk],0) ;
Abort; //mpepBaThb BHIIOJHEHMVE MOINPOTPAMMEI.
end;
end;

3.6 Onepamopbl yukna

Luknuueckuu npoyecc, WA TPOCTO YUK, — 3TO MIOBTOPEHUE OINHUX U
TeX ke nerucrBui. [locienoBarebHOCTh JEUCTBUNA, KOTOPBIE TOBTOPSIOTCS
B IIUKJIE, HA3BIBAIOT menom yukia. OIUH NpOXOJ [IUKJIA HA3bIBAIOT WUA2OM,
il umepayuei’’. TlepeMeHHbIE, KOTOPBIE U3MEHSIOTCS BHYTPH LMKIA U
BJIMAIOT HAa €T0 OKOHYAHUE, HA3BIBAIOTCS naApamempamuy Yukid.

44 TlonsTe UTEepauu B MAaTeMAaTUKE W MPOrPaMMHUPOBAHUU HECKOJBKO OTIMYarOTCs. B Maremaruke mon
UTepaneil TOHUMAIOT MOBTOPEHHE KaKOH-TMO0O0 MaTeMaTHIECKOW OIepalyy, UCTOIB3YIOIee Pe3ylbTar
MPEIBIAYIICH aHAJIOTHYHOM ornepanny. B mporpaMMUpOBaHUH MTEPALIUS — 3TO OpraHu3alls 00padoTKu
JIaHHBIX, MIPU KOTOPOM JIEWCTBUS MOBTOPSIOTCS MHOTOKPATHO, HE MIPUBOJAS NPU 3TOM K BBI30BaM CaMHX
ce0 (http:/ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%S8F).



http://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F
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IIpn HanmMcaHWM TUKIWYECKUX AJTOPUTMOB CIEAYET IMTOMHUTH CIIEIY-
roree. Bo-nepBbix, 4TOOBI ITUKJI UMEJT IIaHC KOTAa-HUOYIb 3aKOHYUTHCS,
COJEPKMMOE €ro Tejia JOHKHO 00s3aTeNbHO BIUSATH HA YCJIOBUE LIHUKIIA.
Bo-BTOpBIX, yCIIOBUE JOJKHO COCTOATh U3 KOPPEKTHBIX BBIPAKECHUN U 3HA-
YEHU, ONPEAEIECHHBIX €1Ie IO EPBOTO BBINOJHECHUS TEa KA.

B s3bike Free Pascal qyist ymoOcTBa mporpaMMmucTa MmpearyCMOTPEHbI
TPH ONEPATOPA, PEATUIYIOIINX [IUKINYECKHUM ITpolecc: while, repeat..
until u for.

3.6.1 Omneparop nukia c npenycjaosuem while .. do

Ha puc. 3.25 uzobpaxkeHa OJIOK-CXeMa aJIrOpUTMa YUKIA C Npedycilo-
suem. Oneparop, peanu3yromui 3TOT alropuTM B s3bike Free Pascal, nme-
€T BUJL:

while BHpaxeHure do onepaTop;
3nech while .. do — 3ape3epBHpOBaHHbBIC CioBa s3bika Free Pascal,
BLIPAXEHVE — JJOTHYECKAs] KOHCTAHTA, EPEMEHHAs WIIH JIOTUYECKOE BbI-
paXkeHue, ornepaTop — 00N JOMyCTUMBINA ONEPATOp S3bIKA.

Pabotaet oneparop while cienytomum oOpazoM. Breruucisercs 3Ha-
yeHue BupaxeHus. Ecnmu oHO ucTUHHO (True), BBINOIHAETCS Oonepa-—
TOp. B IpOTUBHOM cily4ae HKJ 3aKaHYUBAETCS, U yIIPABJICHHUE NIEpEACT-
Csl OIEPATOpy, CIACAYIOMIEMY 3a TEJIOM IUKJA. BeIpaxxeHME BBIUYUCISAETCS
Iepes KaXI0M UTepaured HMKiIa. ECiu 1py nepBor NPOBEPKE BhIpaXe —
Hye JOXHO (False), HUKI HE BBIIIOJIHUTCS HU Pasy.

Ecnu B iukiie Hajo BHITIOJHUTH O0jIee O1-
HOTO oIeparopa, HEOOXOAUMO HCIIOIb30BaTh

COCMABHOU Onepamop:.
while ycrnoBue do

begin
TENO LMKNA omepatTop 1;
omepaTop 2;
Pucynoxk 3.25: Aneo-
PUMM YUKAUYECKOU orepaTop n;
CmMpYyKmypbl ¢ npedycio- end; a
suem

Paccmorpum npumep.
[lycth HEOOXOAMMO BBIBECTM Ha DJKpaH 3HadeHUs (yHKIUU
_ sin(x) .
y=e " cos(x) Ha orpe3ke [0;T]] ¢ marom 0.1. TlpumeHum yuxn c
npeoycilosuem:
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var xX,y:real;
begin
{IlpycBaMBaHMe IMapaMeTpy LMUKJIa
CTapTOBOI'O BHAUEHMUA. }
x:=0;
{lukJl C NpenyciyioBUEM. }
while x<=pi do {Iloka mnapamMeTp LUMKJa
He IIPEeBHIIAaeT KOHEUHOEe 3HaudeHUue,
BEIIIOJIHATEL TEeJIO LMKJIA. }
begin
{BEIUMCIIMTEL 3HAUYEHME V. }
y:=exp (sin (x) ) *cos (x) ;
{BEIBOII Ha DBKpPaH Hapel X U Y.}
writeln('x="', x,' y=", V)7
{VIzsMeHeHMe HapaMeTpa UmukKiIa -
rnepexon K CcJenynileMy 3HadeHMI X. }
:=x+0.1;
end; {KoHeu umkia.}

end.

B pesynbrare paboThl JaHHOTO (hparMeHTa MporpaMMbl Ha dKpaH Io-
CJe0BaTeIbHO OyAyT BBIBOAUTHCS COOOIIECHHUS CO 3HAYCHHUSIMH IEPEMEH -
HBIX X U V:

x= 0; y=1

x= 0.1; y=1.0995

x= 3.1; y=-1.0415

3.6.2 Omneparop HUKJIA C MOCTYCJIOBHEM repeat ... until

Ecnu B nukie ¢ mpeaycioBUEM MPOBEPKA YCIOBHUS OCYIIECTBIAECTCS
JI0 TeJla [IUKJIA, TO B IIUKJIE C MOCTYCIOBUEM YCIIOBHE ITPOBEPSETCS MOCIE
Tena nukiaa (cM. puc. 3.26). CHavaia BBINOJHSAIOTCS ONEPATOPbI, SIBIISIO-
1IMecs TEJIOM LUKIA, TOCJE YETO MPOBEPAETCA YCIOBHE, €CIU IMOCIIEIHEE
JIO)KHO, TO ILIMKJI IMOBTOPSIETCS. BBINOMHEHHE LUKIA MPEKPATUTCS, €CIIH
YCJIOBUE CTAaHET NCTUHHBIM.

B sa3wixe Free Pascal yukn ¢ nocmycnosuem peannzoBan KOHCTPYKIIU-
en

repeat

onepaTop;

until BHpPaxeHUue;
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3Iech repeat .. until — 3ape3epBUPOBAaHHBIE CIOBA s3blka Free
Pascal, Bripaxenue — jgoruueckasi KOHCTaHTa, IEPEMEHHAsI WK JIOTHYE-
CKO€ BBIPAKEHUE, OTIepaTop — JIIOOOW TOMYCTUMBIM OMepaTop A3bIKa.

Ecmm Tenmo mukiaa coctouT 0ojee 4eM u3
OZHOI'0 OIeparopa, TO MUK C IMOCTYCIOBUEM
TENO UMKIA AMEET BU/I:
repeat
- omepatTop 1;
= omepaTop 2;
+ .............

ornepaTop N;

Pucynok 3.26: Ancopumm until Bepaxenue;

UUKJIa ¢ nocmyciosuem

PabGoraer muki cienyromum o0pa3omM. B Hauasie BBIMOJHSIETCS Orie—
paTop, NPEACTABIISIIOIINN COOOM Te0 MUKJIA. 3aTeM BBIYUCIISCTCS 3HAYC-
HUE BhIpaxeHusa. Ecau oHo noxkHO (False), omepaTop Tela IMKiIa
BBITNIOJTHAETCS €l1le pa3. B npoTUBHOM Cilydae UK 3aBEPIIACTCS, U yIIPaB-
JICHUE MEPEIAECTCS OIEPATOPY, CICAYIOMIEMY 3a [IUKIIOM.

TakuM 00pa3oM, HETPYAHO 3aMETHUTh, YTO IIUKJ C MMOCTYCIOBUEM BCE-
rjaa Oy/ieT BBIMIOJHEH XOTs OBl OJIUH pa3 B OTIWYHE OT ITMKJIA C MPEITYCII0-
BUEM, KOTOPBIA MOKET HE BBINIOJIHUTHCA HU PA3y.

Ecnu nmpuMeHNUTh MK € TIOCTYCJIOBUEM JUUISI CO3JAHUS TTOAIPOrpam-
MBI, KOTOpasi BHIBOAUT 3HAUCHUST (QYyHKIIMU }n:em””cos(x) Ha OTPE3KE
[0;77] ¢ marom 0.1, mony4um:

var

X,y:real;
begin
{[lpycBaMBaHMe MapamMeTpy LIMKJa
CTAPTOBOT'O BHAUEHUL. }
x:=0;
{IlukJI C IIOCTYCJIOBUEM. }
repeat {Hauamno umkJia}
y:=exp (sin(x)) *cos (x) ;
writeln('x=",x,"' v=",v);
:=x+0.1; {VIzMeHeHMe napaMeTpa LMKJIAa. }
until x>pi; {3akoHUMTE paboTy LUMUKIA,



129

KOTIa IapaMeTp MPEeBHCUT KOHEUHOEe 3HAaueHMe. }
end.
3.6.3 Omneparop nukia for ... do
Omneparopsl yuxia ¢ yciosuem 00NIaaal0T 3HAYUTEIBHOM THOKOCTBIO,
HO HE CJIMIIIKOM YIOOHBI JJII OpTaHU3allid «CTPOTUX)» IUKJIOB, KOTOPHIC
JIOJKHBI OBITh BBIMIOJIHEHBI 33/IaHHOE Yucio pa3. Oneparop nukia for
do HCcHoab3yeTcss UMEHHO B TaKUX CIy4asX:

for i1:= in to 1k do onepatTop;
for i:= ik downto in do omnepaTop;
IJie orepaTop — JOOH omeparop sA3biKa, i, in U 1k — mepeMeHHas

LEJIOYMCIICHHOTO WX NIEPEYNCIUMOTO THUIIOB.

[IepeMeHHYyI0 1 HaA3bBIBAKOT napamempom yukia. llepeMeHHble in U
ik — Ouana3zon M3MEHEHMs MapaMeTpa LUKJIA: 1n — HadalbHOE 3Haye-
HUE, a 1k — KOHEUHOE 3HAUYCHUE MapaMeTpa IUKJIA.

[ITar u3mMeHeHus: uukia for Bceraa MOCTOSIHEH W PABEH MHTEPBAILY
MEX]Ty IByMs OIMKaWIIMMU 3HAUCHUSIMH THUIIA MapamMeTpa ukia (pu 1e-
JIOYMCIICHHOM 3HAYEHUM MapaMeTpa UK mar paBeH 1).

B ciyuae ecnu Teno 1uKIiia COCTOUT O0Jee YeM M3 OJHOTO omeparopa,
HEO0OXOJIUMO MCIOJIb30BATh COCMABHOU ONepamop:

for 1:= 1in to 1k do

begin
ornepatTop 1;
onepaTop:Z;
omepaTop nj;
end; B

Onumewm (puc.3.27) anroput™m padotsl yuxaa for .. do:

1. ITapameTpy npkina i MpUCBaMBAECTCA HAYAIBHOE 3HAYCHUE 1N.

2. Ecnu 3HaueHune mapamerpa 1ukKia TpeBOCXOAUT KOHEUHOE 3Ha-
yeHue (i>ik), To UMKA 3aBepiIaeT CBOO paboTy. B mpoTuBHOM ciydae
BBITIOJTHSETCS ITYHKT 3.

3. BremomnnsieTrcsa onepaTop.

4. 3HauCHUE MapaMeTpa HUKJIA 1 HU3MEHSETCS Ha COOTBETCTBYIO-
M AT U OCYIECTBIAETCS NEPEXO K 1.2 U T. I.

[ToHATHO, YTO TOT AATOPUTM MPENCTABISIET COOOM LUK C TPETyC0-
BUEM.
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S

NapaMeTp_LAKNE:=HAYANEHD B _2HAYEH e

onepaTop

oy

H3MEHEHHE NapaMeTa UHkNA

Pucynox 3.27: Aneopumm pabomel yuxia
for...do
B nanpHeliniem, 4To0bI U30€XaTh CO3/IaHUS CIUIIKOM IPOMO3IKHUX aJl-
TOPUTMOB, B OJOK-cxeMax MUK for Oymem M300paxkarh Tak, KaK MOKa3a-
HO Ha puc. 3.28%. ¢

dPaAMETR _UKHKNA=HaNaNEHOE _ZHAMEHHE KOHENHOE SHAYEeHWE L4

oneparop

Pucynoxk 3.28: Ilpeocmasnenue yuxna for...do c no-
MOWBIO ONOK-CXeMbl
@®parMeHT TOANPOrpaMMBbl, TMPHUBEICHHBIA Jajiee, JIEMOHCTPUPYET
NpUMEHCHUE MUKJIa for:
var 1:integer; c:char;
begin

45 Ecnu mar u3MeHeHHS napamMeTpa NuKJja paBeH CANHUILIC, €TO B OITOK-cXeMaX MOXKHO He YKa3bIBaThb.
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{BelBOO Ha »kpaH umcesq oT 1 mo 10.}

for i:=1 to 10 do writeln (i) ;

{BeiBOO Ha »kpaH umces orT 10 mo -10.}

for 1:=10 downto -10 do writeln (i) ;

{BelBOI Ha BKpaH CHMMBOJIOB OT & OO Tr.}

for c:="a' to 'r' do writeln(c);
end;

BepHemcs K 3aj1aue BbIBOAA 3HaueHuit Gpynkimn  y=e""" cos(x) Ha
orpeske [0;T7] ¢ marom 0.1. Kak BuauM, 31€Ch KOJUYECTBO MOBTOPEHUI
[MKJIa BHO HE 3aJ1aH0. OHAKO 3TO 3HAYEHHUE, MOYKHO JIETKO BBIYHCIIUT.
[Ipeanonoxum, 4To nmapaMmeTp HUKIa X MPUHUMAET 3HAYCHUS B JUAMNA30HE
OT XN J0 xK, U3MEHSAACH C IIAaroMm dx, TOIZa KOJIWYECTBO IOBTOPECHUU

TeJla UKJIa MOKHO OMPEICIIUTh 10 hopmyIie:
xk —xn
n= o +1 (3.6)
OKPYDJIMB pPE3yJbTaT JAejieHus A0 liesoro yucia. CriaegoBaTenbHO, (par-
MEHT IIPOrpaMMbl BbIBOJA 3HaueHWH QyHkmn y=e " cos(x) Ha or-
peske [0;T7] ¢ marom 0.1 OyzeT umMeTh BU:
var 1,n:integer; x,y:real;
begin
{KomnuecTBO TNOBTOPEHMUM LMKJIA: }
{n=(xk-xn) /dx+1; xk=pi, xn=0, dx=0.1}
:=round ((pi-0)/0.1)+1;

(x)

x:=0; {HauanpHOEe 3HadeHMe apIryMeHTa. }
{IlukJl C MBBECTHBIM UYMCJIOM IIOBTOPEHUN, }
{i - mapameTp uUMuKIa,

usMeHdgeTcsa orT 1 Imo n C maromMm 1.}
for 1:=1 to n do
begin {Hauamyo umkJja.}
{BorumcisieHre 3HadveHusa QyHKUUMM |}
y:=exp (sin(x)) *cos (x) ;
{onnsa cooTBeTCTBYyHIET'O 3HAUEHMS apIyMeHTa. }

writeln('x="',x,"' v=",v);
x:=x+0.1; { BblumcJieHMEe HOBOTO
3HaUEeHMA apryMeHTa. }
end; {KoHeu umkJa.}

end.



132

3.7 Onepamopsbi nepedayu ynpaesieHusi

Onepamopul nepedauu ynpasieHus TPUHYAUTEIHBHO U3MEHSIOT TOPS-
JIOK BbIMOJIHEHUS KoMaH[. B s3pike Free Pascal Takux omepaTopoB msiTh:
goto, break, continue,exit mhalt.

Oneparop goto wMeTka, riae MeTkKa OOBIYHBIN HICHTU(UKATOD,
MPUMEHSIOT JjIsi O0€3yCIOBHOTO TMEpPEeXo/a, OH MEPeNaeT yMNpaBJICHUE OIle-
paropy ¢ METKOW:

MeTKa: OIlepaTop;*.

Oneparopsl break m continue HCHOJIB3YIOT TOJBKO BHYTPHU LIUK-
noB. Tak, omeparop break OCyIIECTBISET HEMEIJICHHBIN BBIXO U3 IHUK-
JOB repeat, while, for u ynpasieHue IEpeIacTCsa Oleparopy, Haxo-
JAIIEMYCSl HEIOCPEACTBEHHO 3a NUKIIOM. Orieparop continue HaUMHAET
HOBYIO UTEpAIUIO 1IMKJIA, TaKe €CIIM MpeAblaylias He Oblia 3aBepllcHa.

Oneparop exit OCyMIECTBASET BBIXO U3 NOANPOTPAMMEL.

Omneparop halt npekpaniaet BbINOIHEHUE TPOTPAMMBI.

3.8 PeweHue 3aday c ucnosib308aHUeM UUKI108

PaccMoTpuM HCHOIB30BaHUE IUKINYECKUX OMEPATOPOB HAa KOHKPET-
HBIX NIPUMEpaXx.

3AJIAYA 3.9. Haiitu nHanbonsmuit oomuii nenurens (HOJ) nByx Ha-
TypaibHbIX uncen A u B.

Bxoouvie oannvie: A u B. Boixoonwle oannvle: A — HOJI.

J{ns pelienrs moCTaBICHHOM 3a/1a4M BOCIIOJIb3yEMCs aJlfTOPUTMOM EB-
KInaa: OyJeM yYMEHbIIATh KaXAbl pa3 Ooiblliee U3 YMCEN Ha BEIMYUHY
MEHBIIIETO 10 T€X MOop, MoKa 00a 3HAYEHHUS HE CTaHYT PaBHBIMH, TaK Kak
mokasano B Tadiure 3.4.

Ta6muua 3.4. Ilouck HOJI ans uncen A=25 u B=15.

HUcxonubie IepBbIiii Bropoiu Tpernit 3HayeHue
JaHHbIE mar mar mar HO/I,
A=25 A=10 A=10 A=5 nagaAuB
B=15 B=15 B=5 B=5 paBHO 5

B Gmox—cxeme pereHus 3aaadu, IpeacTaBieHHON Ha puc. 3.29, mis
pELIEHHS] TOCTABIEHHOM 3aJja4l MCITOJIB3YETCS LUK C MPEAYCIOBUEM, TO

46 OOBIYHO IPUMEHEHKE ONepaTopa goto NPUBOAUT K YCIOKHEHHUIO POTrpaMMBbl U 3aTpyAHseT oTiaaky. OH
HapyliaeT MPHHIUIT CTPYKTYPHOTO MPOTPaMMHPOBAHHS, COTJIACHO KOTOPOMY Bce OJIOKH, COCTABIISIIONIHNE
MPOTrpaMMy, JOJKHBI UMETh TOJIBKO OJUH BXOJ M OWH BBIXOA. B GONBIIMHCTBE aJrOpuTMOB MPUMEHEHHUS
3TOTO OIIEPaTOPa MOKHO U30€XKaTh.
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€CTh TEJIO LUKJIA OBTOPSIETCA JI0 TEX MOp, Moka A He paBHO B. CiepoBa-
TEJIbHO, PUA CO3JaHUU MPOrpaMMbl BOCIIOIB3YEMCS LUKIOM while
do.

[ HAYANO J

A=A B B=E-A

Pucynox 3.29: Anecopumm noucka
HauboIbUe20 00Ule20 Oenumes 08yX
yucer
[IporpammMma Ha si3bike Free Pascal, peanusyromas 3ampauy 3.9:
var a,b:word;

begin

writeln ('BBeauTe IOBa HaTypPaJIbHEIX 4uucja');
write ('A="); readln (A);

write ('B="); readln(B);

{Ecam d4ymcJia He PaBHBI, BHIIOJHATH TEJIO LMKJA. }
while a<>b do

{Ecam ywmcjio A boJjipme, 4yeM B, TO yMEeHBUUTHb
ero 23HaueHwMe Ha B, }

if a>b then

a:=a-b
{mHaue yMeHBUMTL SBHAUEeHMe umcjla B Ha A.}
else

b:=b-a;

writeln ('HOI=",R) ;
end.
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3AJJAYA 3.10. Beruucnuts pakropuan uuciaa N (N!=1203 ...[N).

HAUAMO Bxoouwvie oamnmnvie: N — 11€10€ 4YHCIIO,
(dakTopran KOTOPOro HEOOXOAWMO BBIYHC-

Boixoouvle oOanmuvlie: factorial -—

3HaueHue gaxmopuana yucia N, npoussede-
Hue yucen om 1 0o N, yenoe yuciuo.
lIpomescymounvle nepemennsvle: 1 — na-

» paMCTp HOUKIA, HOCIOYUCICHHAA IICPCMCH-

Hasl, TOCJIeIOBaTeILHO MPUHUMAlOIasl 3Ha-
factorial=factorial * i yenud 2, 3, 4 u tak ganee go N. biok-cxema

npuBeaeHa Ha puc. 3.30.
Hrak, BBoguTca uncio N. IlepeMeHHOMN

W factorial, npeaHa3HAYEHHOW ISl XpaHe-

factorial = 1

HUS 3HAUYCHHUS MPOU3BEICHUSI MOCIENA0Ba-
TEeJTbHOCTU YHCEJ, MPUCBAUBACTCA Hadailhb-
HOE 3HAUYE€HHUE, PaBHOE €IUHUILIE. 3aTeM Op-
Pucynox 3.30: Arcopumm TaHU3yeTCs LUK, IapaMETPOM KOTOPOIO
8bIYUCTEeHUS (hakmopuana BBICTYNAET NEpEeMEHHAs 1.

KOHEU

Ecnu 3HaueHne napaMeTpa LUKIIA MEHBIIE WX PABHO N, TO BBINIOJIHS-
€TCsl OIlIEpaTop Teja LMKIA, B KOTOPOM M3 y4YacTKa MaMiITH C UMEHEM
factorial cUUTBIBACTCA NPEABIAYIIEE 3HAYCHUE IPOU3BEAECHUS, YMHO-
’KaeTcsl Ha TEKyIllee 3HaUYCHHUE ITapaMeTpa LUKJIIa, a pe3yJbTaT CHOBa ITOMe-
IIIa€TCA B YYACTOK ITaMsTHU ¢ UMeHeM factorial.

Korga mapameTp i ctaHoBuUTCS OosbIie N, ITUKI 3aKaHYUBACTCS, U BbI-
BOJUTCS 3HaUeHUE repeMeHon factorial.

Teneps paccMOTpPUM TEKCT MPOrpaMMbl BBIYKCIICHHS (paKkTopraia Ha

sa3bIke Free Pascal.
Var factorial, n, i:integer;

begin
write('n="'); readln(n);
factorial:=1;

for 1:=2 to n do
factorial:=factorial*i;
writeln (factorial) ;
end.
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3AJIAYA 3.11. Beruucauts a” , T n — LEJI0E MOJ0KUTEIBHOE YHCIIO.

HAYATO Bxoouvie Oanmvie: a — BEIIECTBEHHOE YHUCIIO,
KOTOpPO€ HEOOXOAMMO BO3BECTH B LIETYIO IOJIO-

KUTEIbHYIO CTETIEHb Nn. BbixoOnsie danHble: D
(BEIlIECTBEHHOE YMCII0) — PE3YyIbTaT BO3BE/IC-
HUS BEIIECTBEHHOTO YHCJIa & B IENYIO IOJ0-
KUTEIBHYIO CTeNeHb n. I[lpomedcymounvie
OauHble: 1 — I1IEJIOYUCIICHHAs TEepeMeHHasl,

P=1
0 MPUHUMAIOIIAS 3HaYeHus oT 1 10 n ¢ marom I,
P=P*a

napameTp LUKJIa.

biiok-cxema npuBeneHa Ha puc. 3.31.

N3BecTHO, YTO AJIsI TOTO YTOOBI MOJIYYUTh
LEIYI0 CTENEHb N YUCIa &, HYXKHO YMHOXHUTh
ero camo Ha ce0s n pa3. Pesymbrar s3toro
YMHOEHHUSI OyIeT XpaHUThCA B y4acTKE Nams-
TH C UMEHEM p. [Ipu BBINOTHEHUN OYEPETHOTO
UKJIa U3 ATOTO y4acTKa MpeAblIyllee 3Haye-

Pucynox 3.31: An-  yye OyJIeT CYUTHIBATHCS, YMHOXKAThCSI HA OCHO-
20puUmMM 6036€0€HUs 6€-  papye CTEICHH a U CHOBA 3alIUCHIBATHCS B y4Ja-

WECMBEHNROCO HUCTA  c1ok mamaTh p. L{UKI BBIONHAETCA N Pas.
6 Yenyio cmeneub

KOHEL

B Ttabnuie 3.5 oToOpa)x€eH MPOTOKOJ BBHIMIOJHEHUS] aJTOpUTMa IpHU
BO3BEJICHUHY YMCJIa 2 B IMSTYIO CTENEHb: a=2, n=5.
[TonoOHbIe TaOMUIIBI, 3aMOJHEHHBIE BPYUHYIO, UCIIOIB3YIOTCS JJIsl Te-
CTUPOBAaHUS — MPOBEPKHU BCEX ATAMOB PAOOTHI IPOTPAMMBI.
Tabmuma 3.5. IIporecc BO3BeACHUS YHClIa & B CTENEHB N
1 1 2 3 4 5
P 1 2 4 8 16 32

Jlasiee MpUBEIEH TEKCT MPOTrPAMMBbI, COCTABIICHHOW JJISl PEUICHUS T10-
CTaBJICHHOM 3aJ1a4H.

Var a,p:real; 1,n:word;

begin
write ('BBemmTe OCHOBAHME CTeIeHM a=');
readln (a) ;
write ('BBeguTe nokaszsaTesylb CTeleHUM n="');
readln (n) ;
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p:=1;

for 1i:=1 to n do p:=p*a;

writeln('P=',P:1:3);
end.

3AJJAYA 3.12. Beruucianth CyMMy HaTypaJIbHBIX YETHBIX YUCEI, HE
IpEeBbILAIOMMUX N.

Bxoouwie oannvie: N — 11e10€ 4mcio.

Bwvixoownsie dannvie: S — cymMMa 4€THBIX YHUCE.

IIpomeorcymounvie nepemenuvle: 1 — mapaMmeTp LUKIA, TPUHUMACT
3HaueHus 2, 4, 6, 8 U Tak ganee, TakKe UMEET ISJIOUMCIICHHOE 3HAYCHUE.

[Ipy crmokeHUHW HECKOJIBKMX YHCeNT HEOoOXOAMMO HaKaIlIuBaTh pe-
3yJIBTAT B ONPEJICICHHOM YUYaCTKE MaMsITH, KOKIbIA pa3 CUMTHIBASL U3 ATOTO
y4acTKa MpeabIayIee 3HaueHUe CyMMBI U MIPUOaBIIsid K HEMY CIEAYIOIIee
cinaraemoe. JIjisi BBIMOJHEHUS MEPBOrO OINEparopa HAKAIUIMBAHUS CYMMBI
U3 y4acTKa MaMsITH HEOOXOAUMO B3SITh TAKOE YMCIIO, KOTOPOE HE BIIMSIIO
ObI Ha pe3ynbTar clioxkeHusd. [lepen HauamoM UKIIa IEPEMEHHOM, MpeIHA-
3HAQUCHHOW /I HaKaIUTUBAHUS CYMMbI, HEOOXOAMMO ITPUCBOUTH 3HAYCHHE
HyJb (5=0).

biiok-cxema pemieHus 3TOM 3a1ayu mpeacTaBieHa Ha puc. 3.32.Tak
KaK TMapaMeTp IMKJIa 1 U3BMEHSAETCS ¢ 1aroMm 2, B OJJOK—CcXeMe, MOCTPOCH-
HOW JIJI PEIICHUS TaHHOW 3aJ]a4uM, MCIOJIb30BaH IUKJ C MPEAYCIOBUEM,
KOTOPBIN peanu3yeTcsl MPU COCTABICHUU MPOTPAMMEI C ITOMONIBIO OMepa-

Ttopawhile .. do:
var
n,i,S:word;
begin
write('n=");
readln (n) ;
S:=0;
i:=2;
while i<=n do
begin
S:=S+1i;
i:=1i+2;
end;

writeln('S="',S);
end.
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[ HAYATO ]

RN
AN

Y

{ KOHEL] }

Pucynok 3.32: Aneopumm 6vi-
YUCTIeHUSL CYMMbl YeMHbIX Ha-
MYPAIbHBIX YUCe

DTy ke 3aJlayy MOKHO PELINTh WHAY€e, UCIOIb3YA UK for
var
n,i,S:word;
begin
write('n=");
readln (n) ;

do:
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S:=0;
for 1:=1 to n do
{Ecnu ocTaTok OT IeJjieHMd [apaMmeTpa LUKJIa
Ha 2 paBeHn 0, TO »TO UMCIJO UETHOE,
SHaA4YMT, IIPOMCXOIMT HaKallJIMBaHME CYMME. }
1f 1 mod 2 = 0 then
S:=S+1;
writeln('S="',S);
end.

B Tabmuie 3.6 mpuBelneHbl pe3yiabTaThl TECTUPOBAHUS MPOrPaMMBbI

g n="7,.

Tabnuia 3.6. CyMMUpPOBaHUE YETHBIX YHCEIT

i 1 2 3 4 5 6 7
S 0 0 2 2 6 6 12 12

HecnoxxHo 3aMeTUTh, YTO IIPHU HEUETHBIX 3HAUCHUSIX MapaMeTpa IHK-
Ja 3HAYCHUE MEPEMEHHOM, MPEIHA3HAYCHHON /JIsI HAaKaIJIMBAHUSI CYMMBI,
HE M3MCHSCTCS.

3AJTIAYA 3.13. /lano HarypainbsHOoe unciao N. Onpenenuts K — xonu-
YeCTBO JCNUTENEH ATOro uMcia, He npesblmatomux ero (Hampumep, pis
N=12 ngenurenu 1, 2, 3, 4, 6. Komnuecto K=5).

Bxoonwvie dannvie: N — 11€710€ 4HCIIO.

Buvixoonvie dannvle: 1ien0e 4ucio K — KOJIM4eCTBO AeauTenei N.

IIpomesxcymounvie nepemennvie: 1 — MapaMmeTp IUKIA, BO3MOXKHBIC
JAeJanuTean yuciaa N.

B Onok-cxeme, nzo0pakeHHON Ha puc. 3.33, peaar30BaH CIEIYOUINM
aJTOPUTM: B NEPEMEHHYIO0 K, MpeIHa3HAYCHHYIO Ui IOJCYETa KOJIMYe-
CTBa JCIUTENICH 3aJaHHOr0 4YHCJIa, MOMEIIAETCS 3HaueHHe, KOTOpoe He
BUs10 ObI Ha pe3yapTar(k=0).

Jlanee opraHu30BBIBACTCS IIUKJ, B KOTOPOM M3MEHSIOIIUICS apaMeTp
i BBINOJIHSAET POJIb BO3MOXKHBIX JIeJIUTENeH uncia N.

[TapameTrp nukiia mensiercst oT 1 1o N/2 ¢ marom 1. Eciu 3amanHoe
YHUCJIO JICJIUTCS HalleJIoO Ha mapaMeTp IIMKJIa, 3TO O3HA4YaeT, YTO 1 SBIISIETCS
nenurtesieM N, M 3HaY€HHUE TIEpeMEHHOM K clieyeT YBEJIUUYUTh Ha CIUHUILY.
[k HE0OX0AUMO TOBTOPUTH N/ 2 pas.

TexcT mporpamMMbl, COOTBETCTBYIOIINN ONMMCAHHOMY aJITOPUTMY, HpPH-
BEJICH J1aJiee.
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HAUATIO var

N,i,K:word;

begin
" write ('N=");
readln (N) ;
K =0 K:=0;
for 1i:=1 to N div 2 do
{Ecam N menmTcs
HalleJiIo Ha 1, ToO}
if N mod i= 0 then
{yBeIMUUTL CUeTUuuK
Ha OIMH. }

ki=ktl;
K=K+ writeln (' K=',K);
- end.

Pucynox 3.33: Anecopumm
noocuema oenumeinetl Hamy-
PAanbHO20 Yucia
B Ttabnune 3.7 otoOpakeHbl pe3ysbTaThl TECTUPOBAHUS aIrOpUTMa
IIpY ONPENICIICHUN JeIUTENeH uncia N=12.
Tabmuna 3.7. Onpenenenye KoJU4ecTBa AeauTeNe yuciaa N

i 1 2 3 4 5 6
K 0 1 2 3 4 4 5

3AJTIAYA 3.14. Jlano HatypanbHoe unciao N. Onpeaenurs, SBIIeTCs
J1 OHO mpocThIM. HarypanbHoe unciio N Ha3bIBaeTCs MIPOCTHIM, €CJIM OHO
JETUTCS Haleso 0e3 ocTaTka Toiabko Ha enuHuily U N. Yucno 13 — mpo-
CTO€, TaK Kak JAeIUTCA ToJbko Ha 1 u 13, N=12 He sBisieTCs NpOCThIM, TaK
Kak geaurcsi Ha 1, 2, 3,4, 6 u 12.

Bxoonwie oannvie: N — 11e10€ 4mciio.

Boixoonvie oannwle: coobmieHune.

Ilpomesicymounvie Oanmnvie: 1 — mapaMeTp IUKJIA, BO3MOXKHBIC JEIIH-
TEJIU YHCIa N.

AJroputMm pelreHus 3Tou 3ana4du (puc. 3.34) 3aKkiaro4aeTcs B TOM, YTO
HEOOXOIUMO OMPEACIUTD, €CTh JIM Y Yncia N ACTUTEIN CPEIN YUCEIT OT 2
1o N/ 2. Ecnu nenurenen HET — YUCIIO MPOCTOE.
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HAHATO

Fr = nctiHa
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He ABMAeTCA

/KJ - HDOCTOV

Pucynox 3.34: Ancopumm
onpeoeneHus NPOCUmMo2o Yucia

TekcT mporpamMmsi:
var N,i:integer;

[Ipenmnonoxkum, 4Tto YuCiIo N
ABJISIETCST TIPOCThIM (pr:=true).
Opranu3yeM 1UKJ, B KOTOPOM Iepe-
MeHHass i OyIeT M3MEHATHCS OT 2
noN/2.

B mukie Oynem mpoBepsiTh, je-

aurca i N Ha 1. Ecnu genures, To
MBI HAlLTA AEJIUTEND, N HE SBIISICTCSA
npocTeiM (Pr:=false). [IpoBepka
OCTAJIBHBIX JICJINTEIECA HE UMEET
CMBICJIA, TTO3TOMY MOKHIAEM IIHUKIL.
B amroputme npeaycMOTpeHO Ba
BbIXOJa W3 1ukia. [lepBeii — ecre-
CTBEHHBIM, IPU HCUEPHAHUU BCEX
3HAUYCHUM TapaMeTpa, a BTOPOU —
JIOCPOYHBIM.
ITocne BbIXOMA W3 LUKIJIA HAJLO MPO-
BEpUTh  3HaueHue Pr. Eciu
Pr=true, TO 4yucCcjio N — MmpocToeE,
nHaue N HE ABJISAECTCS MPOCTHIM YHUC-
JIOM.

IIpu cocraBieHUU MPOrpamMMsbl
Ha s3bike Free Pascal mocpounsbiii
BBIXOJl U3 IIUKJIA YIOOHO BBHITIOJIHSTH
IIpY IIOMOIIH oIepaTropa break.

Pr:boolean;

begin
write ('N="'); readln (N);
Pr:=true; {IlpennoJyioxmm,

U4TO UMCJIO IIPpOCTOe. }

for i:=2 to N div 2 do

{Ecnam HampeTcd XoTd ObB OOMH IeJIUuTellb,

if N mod i = 0 then
begin
Pr:=false; {4ymuciuo
break;

TO }

[IPOCTEIM HE ABJISETCH}

{IOCPOUHEM BEIXOIO M3 LMKJIIA. }
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end;
{IlpoBepka 3BHAUEHUS JIOTMUECKOT'O IIapaMeTpa U}

if Pr then
{BEIBOIO Ha IIeduaTb COOTBETCTBYKIEIO COODUEHMS. }

writeln ('Umucno ',N,' - npoctoe')

else
writeln('Umucao ',N,' OpoOCTEHIM He gABJgeTcsa');

end.
3AZTAYA 3.15. OnpenenuTh KOJIMYECTBO MPOCTHIX YHACEN B HHTEPBA-
ae ot N 1o M, rae N u M — HarypasibHble uncia, npuuem N < M.
AJITOpUTM pElICHUS JaHHOW 3a/1a4¥ MPEICTABIIEH Ha puc. 3.35.

HAHATO ¢
k=0

Y
/w7 -

- + Pr= McTuHE

Pr= MCTHHA

NpOCThE -
Yyucen - k

Pucynox 3.35: Aneopumm onpedenenus npo-
CMbIX YUcell 8 3A0AHHOM UHMep8ae
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OOparute BHUMAHUE, YTO 3/I€Ch OCYIIECTBIISIETCS MPOBEPKAa KOPPEKT-
HOCTH BBOJIa MCXOJIHBIX JAaHHBIX. ECIIM rpaHUIlbl MHTEpBaa HE IOJIOXKH-
TEJIbHbI WK 3Ha4eHue N IpeBbIIAcT M, BBOJ JAHHBIX ITOBTOPAECTCS B IIHUK-
JIe C MOCTYCJIOBUEM JO TEX IMOp, MOKa He OyAyT BBEIICHBI KOPPEKTHHIE UC-
XOJIHBIE JTAaHHBIE.

Jlanee s KaXJI0ro 4Mclia U3 YKa3aHHOro MHTEpBaja (mapamerp i
MPUHUMAET 3Ha4YCHUS OT N 70 M) MPOUCXOAUT MpoBepKa. Eciu uucio sB-
JSE€TCA MPOCTBIM, TO KOJWYECTBO MPOCTBIX YHCEN K YBEIWYMBACTCSA HA
enuaunyy. IlompoOHO ompeneneHne MPOCTOr0 Yucia OMUCAHO B 3ajaye
3.14.

[Iporpamma Ha si3bike Free Pascal, peanusyroias anroputm mojcdera

KOJINYECTBA IPOCTHIX YMCEII B 3aJaHHOM JTHaria3oHe:
var N,M,1i,73,k: longint; Pr:boolean;

begin
repeat
write ('N="); readln (N);
write ('M="); readln (M) ;
until (N>0) and (M>0) and (N<M) ;
k:=0; {KommMuecTBO MNPOCTHIX YMCEJ}

{llapameTp 1 OpMHMMaeT 3HadeHusa oT N mo M}
for 1:=N to M do
begin
{OnpenesieHre OpoOCTOI'O 4YMCJA. }
Pr:=true;
for j:=2 to 1 div 2 do
if 1 mod jJ = 0 then
begin
Pr:=false;
reak;
end;
{ECM 4mMcJIO npocToe,
yBeJIMUMBaeM KOJIMUecTBO Ha 1.}
if Pr then k:=k+1;
end;
if k=0 then writeln ('IIpoCcTeIXx umMceJ HeT')
else writeln ('llpocTHX uUumMces B OmanasoHe ', k);
end.
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SAJAYA 3.16. lano HatypaibHOoe yuciao N. Onpenenuts Kojdde-
CTBO LU B YUCIIE.

Bxoonvie dannvie: N — 11€710€ 4UCIIO.

Buvixoonwvie oannvie: ko1l — konu4ecTBo U B YUCIIEC.

IIpomescymounvie dannvle: M — IEpeMeHHas JJIsi BPEMEHHOTO XpaHe-
HUSA 3HaYCHUS N.

JI71s1 TOro 4TOOBI MOJACYUTATh KOJWUYECTBO (P B UKCIIE, HEOOXOIUMO
ONPENENINTh, CKOJIBKO Pa3 3aJaHHOE YHCIIO MOXKHO pPa3[eiIuTh Ha JIECATh
Haueno. Hanpumep, mycts N=12345, Torga koiuuectBo mudpp kol = 5.
Pe3ynbTaThl BEIYUCIEHUN CBEAEHBI B TA0IUIy 3.8.

Tabnuma 3.8. Onpenenenue KojauuecTBa udp yucia
kol N
12345
12345 div10=1234
1234 div 10=123
123 div 10=12
12 div 10=1
1 div 10=0

AJITOpUTM OIpeJiesieHUs] KoaudecTBa Udp B YKUCIE MPEJACTABICH Ha
puc. 3.36. TekcT nmporpamMmMsbl, peaanu3yronien 3aaady, MO>KHO 3alMCaTh TAK:
var M,N:longint; kol:word;
begin
{Tax Kak peub MIEeT O HATYPaJIbHEIX UYMCJlax, I[IPU BBOIE
npenyCcMOTpeHa MNpOBepKa. 3aKOHUMTH LMKII, €CJXM BBE-—
IIeHO TIOJIOKUTEJIbHOE UMCJIO, MHAaue IOBTOPUTHL BBOI. }

U lw N -

repeat
write ('N=");readln (N) ;
until N>O0;
M:=N; {CoxpaHmUThs 3HaueHMe IepeMeHHoOM N. |}

kol:=1; {[lycTb 4UmMCJO COCTOMUT M3 OIOHOM LMUODPH. }
while M div 10 > 0 do
{BHIIIOJIHATL TeJIO LIMKJIa, I[IokKa umcjio meymrcsa Ha 10.}
begin
kol:=kol+1; {CueTumk kKOJIMUecCcTBa LUUOP. }
M:=M div 10; {IemMeHeHMe uYucia.}
end;
writeln ('kol="', kol); end.
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kal=lkol+ 1

L

M= I div 10

]

Pucynox 3.36: Aneo-
pumm onpeoenenus Koiuie-
cmea yugp 6 uucie

3AJAYA 3.17. lano nHarypansHOe yncio N. Onpenennurs, COIEPKUT
JIM 3TO YKCJIO HYJAW M B KaKUX pa3psjaax OHU PACHOJIOKEHBI (Halpumep,
guciio 1101111011 comepkuT HOIB B TPEThEM M BOCBMOM pa3psjiax).

Bxoouvie oannvie: N — 1ienoe 4ucio. Boixoonvie Oannvle: pos — MO3HU-
uus uudpsl B uncie. Ilpovescymounsvle Oannvie: 1 — napaMmerp umkia, M —
MIEpEMEHHAs JIJI1 BPEMEHHOTO XPAHEHHUS 3HaUeHUs N.

B cBsi3u ¢ TeM 4TO pa3psAabl B UUCIE BBLICISIOTCS HAYMHAS C TTOCIIE -
HEro, TO JyIsl ONPENIeNICHUs] HOMEpa paspsiia B 4uciie, HEOOXOJUMO 3HATh
KonuuecTBo nudp B uucne’’. Takum 06pa3oM, Ha IIEPBOM JTaIle PEIICHUS
3aJ1a4l HEeOOXOAMMO OMNpeIeTuTh ko1l — KOMM4ecTBO udp B yucie. 3arem
HAYMHAEM BBIJICIATh U3 4HUciIa UUQPBI, €clu ouyepedaHas Iudpa paBHA
HYJII0, BBIBECTH Ha DKpPaH HOMEP paspsiia, KOTOPBIM 3aHUMAET 3Ta nudpa.
[Ipontecc ompenenenus Tekymei nudpsl uynciaa N=12345 npeacraBieH B
Tabnute 3.9.

47 ANropuTM HaxXOKICHHUS KOJIMYeCcTBa U(p B yucie ObLT pacCMOTPEH B MPEAbIIyILIEeH 3aaade.
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Tabmuma 3.9. Onpenenenne Tekymield mUGPhI YrciIa

i Yucao M Hudpa Homep no3unun
1 1120405 120405 mod 10= 5 |6
2 112040 div1l0=1204 |12040 mod 10 = 0 |5
3 11204 div 10=120 1204 mod 10 = 4 4
4 1120 div 10=12 120 mod 10 = O 3
5 |12 div 10=1 12 mod 10 = 2 2
6 |1 div =0 1 div 10 =1 1
biiok-cxema aiaroputma pelieHds JaHHOW 3ajJayd TOKa3aHa Ha
puc. 3.37.
TekcT nporpamMmel, peIM3yOIIEH TAHHBIA AIITOPUTM:
var

M,N:longint;
i,pos, kol:word;
begin
{Tak Kak pedb MIOEeT O HATYPaJIbHBEIX UMCIIaX, }
{npu BBOIE MNpenyCMOTPEHa IpPOBEPKA. }
{3aKOHUMTL LMKJI, €CJM BBEIEeHO}
{IOJIOXUTEJIbHOE UMCJIO, MHade INOBTOPUTHL BBOL}

repeat
write ('N=");
readln (N) ;
until N>O0;
//Onpenesiedre kol - KoJMUeCTBa pPas3pPaloB.
M:=N; {CoxpaHmUThb 3HaueHMue IepeMeHHoOM N. |}

kol:=1; {[lycTp 4UmMCJO COCTOUT M3 OIOHOM LUODPH. }
while M div 10 > 0 do

{BHIIOJIHATL TeJIO LMuKJIa, }

{nmoka umcJio pmesimrTca HaleJsio Ha 10.}

begin
kol:=kol+1; {CueTumk KOJIMUecTBa LUUOP. }
M:=M div 10; {VImMeHeHMre dYmcia. }

end;

writeln('kol="', kol);

M:=N;

pos:=0; {IlycTb B UMCJIE HEeT HYyJIel. }
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Ha4ano

kol:=1

M:=N
+

kol:=kol+1
M=M div 10

. Yncno He
pos:=kol-i+1 / i} /
COOepHMWUT HYyNnewn

A

M=M div 10

|
Pucynok 3.37: Anecopumm pewenus 3adavu 3.17
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for i:=1 to kol do

begin

{BolmeJsieHre LUMOPH M3 4UMcJia UM cpaBHeHue ee ¢ 0.}
if (M mod 10 = 0) then

begin
pos:=kol-1+1; {[lo3mumda HYJd B UMCIIE.}
writeln('Honme B ', pos, '-M paspsazme.');
end;
M:=M div 10; {ViImamMeHeHMe 4Jucia.}
end;
1f pos=0 then
writeln ('Ymcno He comepxuT umudbpy 0.");
end.

3.9 Beod daHHbIx u3 duasio2o8020 OKHa e cpede Lazarus

OkHo 8600a — 3TO CTaHAAPTHOE IMAJIOTOBOE OKHO, KOTOPOE IMOSBIISAECT-
Csl HA DKpaHe B pe3yabTare BbI3oBa PyHKIMU InputBox. B obmem Buze
orepaTop BBOAA JAHHBIX C MCIOJB30BAHUEM 3TOM (PYHKIIMU 3alKMCHIBAIOT
TaK:
MMH:ZInputBOX(BaPOHOBOK_OKHa,HOHCKaBKa,BHaquMe);

rae

*3aT'0JIOBOK OKHa — CTPOKa, OIPEAEIIIoNnas Ha3BaHUe OKHa,

*[IOIOCKAa3Ka — TEeKCT MOSCHSIOIMIETO COOOIICHMS,

*3HaUEeHMe — CTPOKa, KoTopas OydeT HaXOJMUThLCS B IIOJIE€ BBOJIA MPHU
MOSIBJIEHUY OKHA Ha DKpaHE;

*IMsS — IIEpEMEHHas CTPOKOBOIO THIIA, KOTOPOW Oy/IeT IMPHCBOCHO
3HauyeHMe U3 N0Jis BBOAA,;

ITocne BeInoHeHUS (hparMeHTa MPOrpaMMBbl

var

S:string;

begin

S:=InputBox ('3AT'OJIOBOK OKHA',

'Tlogckaska: BBReIUTEe MCXOIHBEIE IaHHEE',
'IaHHOEe 3HadeHue') ;

end;
MOSIBUTCSI OKHO, MIPEJCTABICHHOE Ha puUC. 3.38. Y monp30Bareiis €CTh BO3-
MOYKHOCTb U3MEHATH TEKCT B noJie BBoaa. lllemuok o knonke OK mpuBe-
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JIET K TOMY, YTO B INEPEMEHHYIO, YKa-

x| 3aHHYIO CJIEBA OT OIlEeparopa IMPUCBAM-

MOACKA3Ka: BESANTE HCXDAHEIE AGHHbIE BaHMs, OyJeT 3aHECEeHa CTPOKa, Haxo-

[Harrios sraverves JAIIAsICA B TOJE BBOJA. B JaHHOM ciry-

7o X cancel | yae B MEpPEMEHHYI0 S OyleT 3anvcaHa

CTpOKa 'aHHOE 3HaueHue'.

Pucynok 3.38: Okno [Ilemyox mo kHomke Cancel 3akpoer
6600a OKHO BBOJIA.

YyuteiBas, yto ¢yHKIUs InputBox BO3BpallaeT CTPOKOBOE 3HAYeE-

HUE, IPU BBOJIC YMCIIOBBIX IAHHBIX MPUMEHSIOT QYHKIIUU MPeoOpa3oBaHUsI
THUIIOB:
var S:string; gradus,radian:real;
begin
S:=InputBox ('Bron nmaHHBX',
'BRenguTe BeJIMUMHY yIJla B paiuaHax','0,000")
gradus:=StrToFloat (S);
radian:=gradus*pi/180;
MessageDlg ('BemuumHa yrJja B Ipagycax'
+FloatToStr (radian) ,MtInformation, [mbOk], 0)
end;

MOXHO MPUMEHATH AUAJIOTOBOE OKHO IIPH PEIICHUH 3a1a4d, 00padarsI-
BaIOIUX HEKOTOPBIE UYUCIO08ble HNociedosamenvHocmu. PaccMoTpum
HECKOJIBKO TaKMX 3aja4.

3AJAYA 3.18. Iloctymaer mocnenoBareibHOCT U3 N BEIIECTBEH-
HBbIX yncen. OnpeaeauTs HaunOObIINKN JIEMEHT MOCIIEeI0BATEIbHOCTH.

Bxoonbie oannbie: N — 11€710€ 4MCI0; X — BEIIECTBEHHOE YUCIIO, OIpe-
JIEJISIET TEKYIIUA 3JIEMEHT IOCJIEN0BATEIbHOCTH.

Buixoonvie oaunvie: Max — BEIIECTBEHHOE YHCIO, DJIEMEHT MOCIEN0-
BAaTCILHOCTH C HAMOOJIBIITNM 3HAYCHHUEM.

IIpomesicymounvie nepemennvle: 1 — napameTp LUKIa, HOMEP BBOJIH-
MOTO 3JIEMEHTa NOCIEI0BATEILHOCTH.

ANTOpUTM TIOMCKa HaWOOJBIIEro 3JIEMEHTa B IOCJIEI0BATEIbHOCTH
cienytonuii (puc. 3.39). B mamsaTH KOMIIbIOTEpAa OTBOIUTCS sUEHKa,
HaIlpuMep ¢ UMEHEM Max, B KOTOpOH OyAeT XpaHUTHCS HAUOOIbUULL dile-
MeHm TIOCEI0BATEIbHOCTH — MAKCUMYM.

~e

e




HAHAND

—

Il =2

ST
R

Mep=X | KOHEL] J

Pucynok 3.39: Aneopumm no-
UcKa HauboIbLULE20 YUCIA 8 nocle-
dosamenbHoCmu
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BBOguM KOIWMYECTBO 3IIEMEHTOB
MIOCJIEIOBATENBHOCTY U MEPBBINA JJie-
MEHT ToclienoBarenbHocTu. [Ipeamno-
JIaraeM, 4TO NEPBBIM 3JIEMEHT IOCIIE-
JIOBaTeJIbHOCTH HAWOOJIBIIUMA U 3amu-
ChIBa€M €ro B Max. 3aTeéM BBOJIMTCA
BTOPOM 3JIEMEHT IMOCIEN0BATEIBHO-
CTH W CPaBHUBAETCS C Iperoarae-
MbIM MakCUMyMmoMm. Ecin okaxertcs,
YTO BTOPOM AJIEMEHT OOJIbIIIE, €To 3a-
IIACBIBAEM B siYEHKy Max. B mporus-
HOM CJIy4ya€ HUKAKUX JCUCTBUM HE
npeanpuHuMact. Ilorom nepexoaum
K BBOJly CJICAYIOIIETO 3JIEMEHTa MO-
CIENOBAaTEIbHOCTH, U AJIITOPUTM IIO-
BTOPSIETCA C Hadayia. B pe3ynprare B
auelike Max OyIeT XpaHUThCSA dJe-
MEHT MOCJIENOBATEIIBHOCTU C HaH-
OOJIBIIMM 3HaYEHHEM ™",

Pazmectum Ha Qopme 0OBEKT
THOAa Haanmuch Labell W KHOIKY
Buttonl (puc. 3.40).

H_ICJ'I‘IOK ITIO KHOIIKC IIPHUBCACT K BbIIIOJIHCHHIO HpHBGI[GHHOfI JaJIece

MPOLEYPHI.

procedure Tforml.ButtonlClick(

Sender: TObject);
var
i,N:integer;
max, X:real;
S:string;
begin

//BBOI KoOJIMUEeCTBAa DBJIEMEHTOB

//ocrenopaTesIbHOCTH .
S:=InputBox ('Beron',

48 Jlnst moucka HaumeHbuleco 2nemMeHma TOCIEN0BaTeIbHOCTH (MUHUMYMA) TIPEATIONAraloT, YTO MEepBHIH
3JIEMEHT — HAMMEHBIIIHI, 3aMTUCHIBAIOT €T0 B SYCHKY min, a 3aTeM CPEH IEMEHTOB MOCIICA0BATSILHOCTH
WIIYT YUCII0, 3HAYEHNE KOTOPOTO OyJIeT MEHBIIIE, YeM TIPEIoIaraeMblii MUHUMYM.
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'BBeOuTEe KOJMUECTBO DSJIEMEHTOB B IIOCJIeIOoBaATEJIbHO-
cru.','0");
N:=StrToFloat (S) ;
//BBOI TMepBOTO 3JIEMEHTAa IOCJeIOBATEJILHOCTH.
S:=InputBox ('Bron »JIEeMEHTOB
nocJyenorarenbHocTM', 'Brengmre umcio.','0"');
X:=StrToFloat (S);
/ /TIpeOnoyioxmuM, dUTo 1-1 2JIeMeHT MAaKCHUMAaJIbHBIN.
max:=X;
//TlapaMeTp LMKJIa [IPUHYMAET CTAapTOBOE
//B3HaueHre 1i=2, T.K. IEPBLHM B3JIEMEHT YyXe& BBEIEH.
for 1i:=2 to N do
begin
//BBOI clenyoliMx 3JIEMEHTOB IIOCJIeNOBATEJILHOCTHU.
S:=InputBox ('BrOong »JIEMEHTOB
nocJyenorparenbHocTM', 'Bregmre umcio.','0');
X:=StrToInt (S);
//ECiy HaVMOeTCsa DJIEMEHT I[1PEBHIIAININI
//MaKCcuUMyM, SBalMCcaTh ero B dYelkKy Max -
//Tenepb OH MNPEennojiaraeMBll MaKCUMYyM.
1if X>max then max:=X;
end;
//BEIBOI HamMOOJbIIETO 3JIEMEHTA.
MessageDlg ('3HaueHue HauboJibWeTro 3JeMeHTa — '
+FloatToStr (max) ,MtInformation, [mbOk], 0);
end;
Pe3ynbpTaThl paboThI IporpaMmsbl OpeacTaBieHbl Ha puc. 3.40 - 3.42.

x

EBeauTe KONHYECTED 3NEMEHTOE B NOCNEA0EaTENBHOC

|1
o OK 2k Cancel |

Pucynox 3.40: Bmopoe oxno oua-
noea K 3adave 3.18
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|

BEEAHMTE YHCno.

|4,5|
W DK 2L Cancel |

Pucynok 3.41: Tpemve okno oua-
n02a K 3aoave 3.18

projectl x|

\i}) 3Ha4YeHHe HaWBoneEwWera 3 nerdeqTa - 4.5

Pucynox 3.42: Pezynemam pabo-
mul npocpammul K 3aoave 3.18

3AJIAYA 3.19. BBoauTcs mocieaoBaTeaIbHOCTD HEbIX yucen, 0 — ko-
HEll IOCJIENOBATENbHOCTU. HalTh HavMeHblLIEee 4YHUCIO CPEear IOJIOXKH-
TEIbHBIX, €CJIM TAKUX 3HAYEHUM HECKOIBKO™, OIIPENEINTD, CKOILKO HX.

biiok-cxema penienus 3a1a4um npuBeieHa Ha puc. 3.43.

Jlanee npuBeAeH TEKCT MOAMPOrpaMMBbI ¢ MOJPOOHBIMU KOMMEHTAPHSI -
1917 [ToamporpamMmma BBIMIOJHSIETCA TIPY OOpaIlleHUH K KHONKE Buttonl,

IpeABapUTEIIbHO pa3MelIeHHON Ha (opMme.
procedure TForml.ButtonlClick (Sender: TObject);

var

N, k,min:integer;
S:string;
begin
//BBOI TEepBOTO 3JIEMEHTA IOCJeIOBATEJIbLHOCTH.
S:=InputBox ('Bron 53JIEMEHTOB IIOCJEeIOBaTEeJIbHO—
ctu', 'BBemuTe umcygo. 0 - KOHel I0CJIedOoBaTEeJIbHO-
ctm','0");
N:=StrToInt (S);

49 IIpenmonoxxuM, BBOAUTCS MOCIEAOBaTeNbHOCTD yncen 11, -3, 5, 12, -7, 5, 8,-9, 7, -6, 10, 5,0.Haumens -
[IUM TIOJIOKUTEIIBHBIM YHCIIOM SBIISICTCS 5. Takux MUHUMYMOB B IOCJIEIOBATEILHOCTH 3.
50 ANTropuTM MOMCKa MaKCUMaJIbHOTO (MUHHUMAJIBHOTO) JIEMEHTA TOCJeI0BATEIbHOCTH MOAPOOHO ONMHCaH

B 3agaue 3.18.
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HAYANOC

Min=M k=1

Pucynox 3.43: Aneopumm noucka MUHUMAIbHO20 NO-
JIOHCUMENLHO20 HYUCA 8 NOCTE008AMENbHOCIU
/ /TIPeOnoJIOXMUM, UTO MNOJIOXUTEJIbLHEIX UMCeJ
//HeT — K=0. B nepemeHHOM K OyIeT XpPaHUTbLCS
//KOJI-BO MMHMMYMOB CpPEeIM IMOJIOXUTEJILHEX UYMCell.
k:=0;
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//Tloka BBeIEeHHOE UMCJIO He PaBHO HYJID,
/ /BBIIIOJIHATE TEJIO LMKJIA.
while N<>0 do
begin
//ABadgerca sy BBEIOEHHOE UMCJIO I[IOJIOXMUTEJILHEIM?
if N>0 then
begin
//Ecimu N>0 m K=0, nocrynmia 1-u
/ /TIOJIOXKUTEJILHEIM SJIEMEeHT, IIPEeIIIOJIOXNUM,
//4Y4TO OH MMHMMAaJIbHBEIM Min=N, COOTBETCTBEHHO
//KONMMUYeCTBO MMUHMMYMOB pPaBHO 1.
if k=0 then
begin
k:=1;
min:=N;
end
//ECiy 3JIeMeHT He IIepPBEHI, CpaBHMBAaeM
//ero c mnpennojlaraeMbiM MUHMMYMOM, €CJIU
//3JeMeHT MeHblle, 3alMceHBaeM ero B Min.
//COOTBETCTBEHHO KOJIUMUYECTBO
/ /MVHMMYMOB PaBHO 1.
else 1if N<min then
begin
min:=N;
k:=1;
end
//ECIu 3JIEeMEeHT paBeH MUHUMYMY,
//yBeIuuMBaeM KOJIMUECTBO MUHMMAJIbHBIX
//B3J1eMeHTOBR Ha 1.
else 1f N=min then k:=k+1;
end;
//BBOO cCJlenypllero 3JIEMEeHTa.
S:=InputBox ('Brom 3JIeMEeHTOB I[IOCJIefOoBaTEJIb~—

HocTm', 'BBemuTe umciyio. 0 — KOHel] IIOCJeIoBaTeJIbHO-
ctu','0");

N:=StrToInt (S);
end; //KOHEell LMKJIa
1if k<>0 then



154

//ECiy 3HaueHMe CUeTuMKa He pPaBHO HYJID,

//BEIBOOVM SBHAUYEHME MMHMMAaJILHOTO DBJIEMEeHTAa U

//KOJIMUEeCTBO TaKMUX DBJIEMEHTOB,

MessageDlg ('MIN = '"+IntToStr (min)+

' K="+IntToStr (k) ,MtInformation, [mbOk], 0)
else

//B NPOTMBHOM CJiyuae coobmaem,

//4YTO IMOJIOXUTEJIbHEIX UYMCEJI HeT.

MessageDlg ('[loJloXUTEJIbHEIX UYMCeJl HeT',

MtInformation, [mbOk],0) ;

end;

3AJAYA 3.20. Onpenenutb, CKOIBKO pa3 MOCIEA0BATEIbHOCTh U3 N
MIPOM3BOJIBLHBIX YUCEI MEHSIET 3HAK.

YToOsl pemmTh 3aja4y, Hy>KHO MOMAapHO NMEPEMHOXKATh AIEMEHTHI 0-
clenoBaresibHOCTH. Eciii pe3ynbpTaT npon3BeAeHUS Mapbl YUCET — OTPHUILIA-
TEJbHOE YKCJIO, 3HAUUT, 3TH YKCJIa UMEIOT Pa3HbI€ 3HAKHU.

[Iycth k — KOJMMYECTBO CMEH 3HAKa MOCIEA0BAaTEILHOCTH paBHO O.
[IycTh B mepeMeHHOM A XPaHUTHCS TEKYIIUU JJIEMEHT MOCIJIEN0BATEIIbHO-
CTH, a B IEPEMEHON B — mpenpiaymui. BeeneM N — KOJIMYECTBO AJIEMEH-
TOB mocieAoBareibHOCTU. OpranuzyeM UK (IepeMeHHas i MEeHseTCsl OT
1 o N). B nukiie Oyaem nenarh CiaeAyrollee: BBOJAUM OYEPEAHOM DIIEMEHT
MOCIIEI0OBATENLHOCTH (A), €CIU 3TO MEPBBIA AJIEMEHT MOCIEAOBATEIbHO-
cTu (1=1), TO CpaBHUBATH €r0 HE C YEM, U MPOCTO MEPENUChIBAEM IMepe-
MEHHYIO0 A B mepeMeHHYI0 B (B:=A). Eciu 3T0 He mepBbIi 2JIEMEHT I0-
cienoBarenbHOCTH (1#1), TO mMpoBepsieM 3HAK MpousBenaeHus A-B (Te-

KyLIEro W MPEeabIAyIIEro IEMEHTOB MOCIEA0BATEIbHOCTH). Ecin npous-
BeqieHre <0, To cueTuuk k yBenuuuBaeM Ha 1. [locie yero He 3a0bIiBaeM B

NEePEMCHHYIO B 3anucarh A.

biiok-cxema anroputma npuBeneHa Ha puc. 3.44.

Pasmerum Ha ¢opme ABa 00beKTa TUIA HaANMKUCh Labell u Label?2,
o0BbekT moiie BBoaa Editl m kHONKy Buttonl (puc. 3.45). Tekct moa-
IporpaMMbl, KOTOpasi OyJIeT BBINIOJIHEHA MPU OOpAIlIEHUH K KHOIKE, IPUBE-

JICH JaJiee.
procedure TForml.ButtonlClick (Sender: TObject);

var

N,A,B,1i,k:integer;
S:string;
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Ha4yano

B:= y A*B<0

k:=k+1

|
Pucynok 3.44: Ancopumm k 3a0aue 3.20

begin
N:=StrToInt (Editl.Text);
S:=InputBox ('Brom ©BJIEMEHTOB TIIOCJIEOOBATEJIbBHO—

ctn', 'BBegure umcyno. 0 — KOHell IOCJIeIOBaATEJIbHO-—
cTrm','0");

A:=StrToInt (S);

k:=0;

for 1:=1 to N do

begin

S:=InputBox ('Brom »BJeMEeHTOBR IIOCJedOBaATEJIb—
HocTM', 'BRemuTe umcygo. 0 —KOHel I[I0oCJIedoBaTeJIbHO-
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ctu','0");
A:=StrToInt (S) ;
if (1<>1) then
if A*B<0 then

k:=k+1;
B:=A;
end;
MessageDlg ('K = "+IntToStr (k),
MtInformation, [mbOk],0);
end;
Pe3ynbraThel paboThI TporpaMmsbl IpeACTaBICHbI Ha puc. 3.46-3.47.
-loix
YKamHTe KONHYECTED 3INEeHEeHTOB B nocnenoBaTeNbBEHOCTH
,ﬂ,l'l.ﬂ BEOOA 3NMEeMEHTOE NOCNenOBATENBHOCTH HAKMHTE KHONKY
Pucynox 3.45: Ilepsoe okno ouanoza k 3adaue
3.19
projectl S
s\ K=3
Y
5 @0 [ :
R
EEeaWTe YHCno, 0 — KOHEeL NOCNeA0ESTENEHOCTH
iE Pucynox 3.47:
vy % Cancel | Pezynomam
pabombl npo-
Pucynok 3.46: Bmopoe okno epamMmsl K 3a-

ouanoza k 3aoave 3.19 oaue 3.19

3.10 3adayu Onsi caMocmosimesibHO20 peuweHUs!

N3o0pasute O10K-CXeMy pEIIeHUS 3a/1a4il U HAIUIITUTE IPOorpamMmmy.

3.10.1 Pa3BerBIassIIOIIMIACS NPOLECC
JlaHno BemiecTBeHHOE unciio a. s dyukmun y=f(x), rpadpuk KoTopou

MPUBEICH HUXE, BHIYUCIUTD f(a). BapuanThl 3amaHuii mpeacTaBieHbl Ha
puc. 3.48 -3.55.
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4
X f 0 2 -
Pucynok 3.48: 3a0anue 1
hY
3
N o 2
| T P
| |
h 1 |
| f
R €.
Pucynox 3.49: 3a0anue 2

Pucynox

3.50: 3a0anue 3
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Pucynok 3.52: 3a0anue 5

AY

o

=X

Pucynok 3.53: 3a0anue 6
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] - X
o 1 2 3 4
Pucynox 3.54: 3a0anue 7
AY
5
2
— b | i éi(
-5 -2 0 2

Pucynok 3.55: 3a0anue 8

JlaHbl BelleCTBEHHBIC Uyncaa x U y. OnpeneauTs NPUHAJICKUT JIU TOY-
Ka ¢ KoopaAuHaTaMHu (X; )) 3alITPUXOBAHHOM YacCTU IUIOCKOCTH. BapuaHThI
3aJJaHu{ IpEeACTaBIICHbI Ha puc. 3.56 - 3.63.

Pucynox 3.56: 3aoanue 9 Pucynox 3.57: 3aoanue 10
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=Y

Pucynox 3.58: 3a0anue 11

=Y

4

Pucynok 3.62: 3a0anue 15
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Pucynox 3.59: 3a0anue 12

T

Pucynox 3.61: 3a0anue 14

\

-3 -2

0

Y T -

2 3 X

Pucynoxk 3.63: 3a0anue 16
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Pemnts crnenyromue 3amadn:

17. 3apan xkpyr ¢ ueHtpom B Touke O(Xo, Vo) U paguycoM R, U TOouka
A(x1, y1). Onpenenutsb, HAXOAUTCS JIX TOYKA BHYTPU KpyTa.

18. Omnpenenurthb, ImepeceKaOTcs 1M Hapabomsl  y=ax’+bx+c nu
y=dx*+mx+n. Eclii IepeceKaroTcs, TO HAWTH TOYKY MEPECEYEHHS.

19. Omnpenenurs, MEPeceKaroOTcs U JHHUM y=ax +bxtcx+d n
y=kx*+mx*+nx-+p. Eciu nepecekaroTcs, HAalTH TOYKY IIEPECEUEHHS.

20. 3agana OKpY>KHOCTb C IIEHTPOM B Touke O(xo, Vo) U paanycoM Ry,
HaWTH TOYKH MIEPECEUCHHUS JTUHUU C OChIO abCIUCC.

21. 3amaHa oKpyXKHOCTb C LIEHTPOM B Touke O(Xo, Vo) U painycoM Ry,
HaWTH TOYKH MIEPECEUCHUS JTUHUU C OChIO OpJIMHAT.

22. Onpenenurhb, MEPECEKAIOTCA M TUHUU y=bx*+cx+d u y=kx+m.
Ecnu nepecekaroTcs, HANTU TOYKH NIEPECEUEHUS.

23. 3amana OKpy>KHOCTh ¢ 1ieHTpoM B Touke (O(0,0) u pamuycom Ry u
npsimas y=ax+b. Onpenenutb, MEPEeCceKaroTCs JIU MpsiMasi U OKPYKHOCTb.
Ecnu nepecekaroTcsi, HANTU TOUKY MEPECEUCHUS.

24. HaiiTu TOYKH mepecedenus JIMHUU y= ax’+bx+c ¢ ochio abcuuce.

25. OnpenenuTsb, MEPECEKAIOTCS U JMHUU y=ax +bx’+cx™+dx+f u
y=bx*+mx*+dx+p. Eciii nepecexaroTcs, HalTH TOUKY [EPECEUECHHS.

3.10.2 Iuxkanveckuid mpouece

1. Beraucnuth cymMmMy HaTypalibHBIX HEYETHBIX YHCEII, HE TIPEBBIIIAI0-
mux N.

2. Beranciuth npou3BecHNEe HaTypallbHBIX YETHBIX YUCEN, HE TIPEBBI-
AKX V.

3. BrIuncnuTh KOMMYECTBO HATYpaJbHBIX YMCEI, KPATHBIX TPEM U HE
MPEBBIIAIOIIUX N.

4. 3agaHo yuncio n. OnpeaennuTbh 3HAYCHUE BBIPAXKECHUS:

n!
P=
n
Qi
i=1
5. BroauTcs mocneqoBaTebHOCTh HEHYJEBBIX uncen, 0 — KOHel mo-
clemoBaTeIbHOCTH. ONpenenTh CYMMY TOJIOKUTEIbHBIX 3JIEMEHTOB I1O-
CJIENOBATEILHOCTH.
6. BBoauTCcs mocneqoBaTebHOCTh HEHYJEBBIX uncen, 0 — KOHel mo-

CJIEAOBATCIIbHOCTH. OHpCI[GJII/ITB, CKOJIBKO pa3 mocCJI€a0BaTCIIbHOCTb IIOMC-
HACT 3HAK.
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7. BBIUMCIUTh CyMMY OTPHUATEIBHBIX AJIEMEHTOB MOCIEA0BATEIBHO-
cTU U3 N NPOU3BOJIbHBIX YUCEIL.

8. B mocnenoBarenbHOCTH U3 N NPOU3BOJIBHBIX YHCEN MTOACYUTATH KO-
JIAYECTBO HYJIEU.

9. BrRoauTCS MOCIEA0BAaTEIbHOCTh HEHYJEBBIX uncen, 0 — KOHel mo-
cienoBarebHOCTU. OnpeneuTh HauOOJIbIIIEE YUCIIO B MOCJIEI0BATEIHHO-
CTH.

10. lano HatypanbHOE yncio P. OnpenennTs BCe MPOCTHIE YKCa, HE
npesocxogsmue P.

11. Onpenenuts, aBasieTcst 11 4ncio L coBepuieHHbIM. COBEpIIEHHOE
yucio L paBHO cyMMe BCEX CBOMX JAECIUTENICH, HE MPEBOCXOAAIUX L.
Hanpumep, 6=1+2+3 wm 28=1+2+4+7+14. B ocHOBe peunieHus 3ajgayu
JICKUAT aNrOpyUTM U3 3aaauu 3.13.

12. BBoguTcs mocienoBarebHOCTh HEHYJIEBBIX yncen, 0 — KOHel 1o-
ciaenoBaresbHOCTH. ONPENeIuTh CPEAHEE 3HAYEHHUE SIIEMEHTOB MOCIEN0-
BATEJIbHOCTH.

13. BBomuTca mOCIEIOBATENBLHOCT, W3 N TPOU3BOIBHBIX YHCETN,
HAWTHU HAMMEHBIIIEE MOJIOKUTEIBHOE YHUCIIO.

14. BBomuTca NOCIENOBATENBHOCTh W3 N TIPOU3BOJIBHBIX YHCET,
HAWTU CpeAHEE 3HAUYCHUE MOJIOKHUTEIBHBIX 3JIEMEHTOB MOCIEA0BATEIIHHO-
CTH.

15. BBoauTcst mocieq0BaTeIbHOCTh HEHYJIEBBIX uncell, () — KOHEI Mo-
cienoBaresbHOCTH. [locunTaTh IPOIEHT MOJOKUTEIBHBIX U OTPULIATEIIb-
HBIX YUCEJI.

16. BBoaurca mocnenoBareabHOCTh W3 N TMPOU3BOJBHBIX YHCEIN.
OnpenenuTs TPOUEHT MOJOKUTEIBHBIX, OTPULIATEIBLHBIX U HYJIEBBIX 3JIC-
MEHTOB.

17. BBoauTCS MOCHEA0BATENBHOCTD MOJOKUTEIBHBIX LENbIX yncen, ()
— KOHEI[ MOCIEN0BaTeIbHOCTH. OnpeaeanTh KOJIUYECTBO COBEPIIECHHBIX
gucen (cM. BapuaHTt 11).

18. BBoauTca moCiIenoBaTenbHOCTh U3 N MIPOU3BOJIBHBIX YKCEll. BbI-
YUCIUTh PA3HOCTh MEXJY HAWMEHBIIUM M HAaWOOJBIITUM 3HAYCHUSIMH T10-
CIEN0BATEIbHOCTH.

19. JTano HatypanbHO€E unciio P. Onpenenuts BCE COBEPIICHHBIE YHC-
na (cM. BapuanT 11), He mpeBocxoasmue P.

20. Bogutcs mociienoBaTeNbHOCTh U3 N MOJIOKUTEIBHBIX LEIbIX YH-
cen. Hantn HamMeHblee 4MCIIO CPEOr YETHBIX 3JIEMEHTOB IOCIIEIOBA-
TEJIbHOCTH.
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21. BBoauTcs mociienoBaTeIbHOCT MOJOKUTEIBHBIX 1ENbIX yncen, 0
— KOHEI[ ocea0BaTeabHOCTH. ONpeaeanTh, IBISETCA U 3Ta MOCIea0Ba-
TEJILHOCTh 3HAKOYEPETYIOLICHCS.

22. 3apaHo yucio P. Eciu 3To 4MCcia0 TpoCcToe BEIYUCIUTE P!.

23. BBoauTcs mociaenoBaTeabHOCTh M3 N MOPOU3BOJBHBIX YHCED.
Haiitn HamOompIliee YMCIO0 B TMOCIEAOBATEILHOCTH. ECiIM Takux ducen
HECKOJIbKO, OINPECIUTh, CKOIBKO UX.

24. 3apgaHo yucio P. Onpeaenuts KOJIMYECTBO €ro YETHBIX M HEYET-
HBIX JICJIUTEIICH.

25. Onpenenutpb, SIBIASETCS JIA MOCIEI0BATEIbHOCTh U3 N MPOU3BOJIb-
HBIX YUCEJI CTPOrO BO3paCTaIOIEH (TO €CTh KaXKIbIi CIECIYIOIINI SJIEMEHT
OOJIbIIIe MPEIBITYIIETO).
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4 [Mognporpammbl

B npaktuke nporpaMMHUpOBaHUS YAaCTO CKJIAABIBAKOTCA CHUTYallWH,
KOIZIA OJHY U Ty K€ IPYIIYy ONEPaTOpPOB, PEATU3YIOLIUX OINPEACICHHYIO
1eIb, TpeOyeTcs MOBTOPUTh O€3 M3MEHEHHI B HECKOJIBKMX MECTax Mpo-
rpamMMmbl. [ m30aBiieHUsT OT CTOJIb HEpPAlMOHAJIBHON TpaThl BPEMEHU
ObLIa MPEeJJI0KeHA KOHIIEIIHS TOAPOrPaMMBL.

lloonpoepamma — WIMEHOBaHHas, JIOTMYECKH 3aKOHYEHHas TpyImmna
OMEepaTopoB sI3bIKa, KOTOPYIO MOXKHO BBI3BATh JIJIS BBITIOJTHEHUS J11000€ KO-
JUYECTBO Pa3 U3 pa3IuyHbIX MecT nporpammel. B sa3eike Free Pascal cy-
IIECTBYIOT J[Ba BUJIa MOANPOrpaMM: npoyedypul U @yHxkyuu. I TaBHOE om-
uyue npoyedypvl om QyHKYuu 3aKJIHOYAETCS B TOM, YTO PE3YJIbTaTOM HC-
MOJIHEHUS OINEPATOPOB, COCTABIISIIOMIMX TEJIO (DYHKIMU, BCEIJA SBISIETCS
HEKOTOPOE 3HAYEHHUE, MOATOMY (PYHKIIMIO MOKHO MCIIOIb30BaTh HETIOCPE/I -
CTBEHHO B BBIPAXKCHUSX, HAPSAY C IEPEMEHHBIMU U KOHCTAaHTaMH.

4.1 O6bwue ceedeHuss o nodnpozpammax. JlokanbHbIe
u 21106anbHbIe NepeMeHHbIe

Urak, noonpoepamma — 3T0 TOUMEHOBAaHHBI HA0Op OMKMCAHUN U OIle-
paTopOB, BHITIOIHSIONIMX OMpeAeIeHHYo 3ana4y. Mudopmarus, nepenana-
eMas B MOJANpOorpaMmy Jjisi 0OpaOOTKHU, HAa3bIBACTCS napamempamu, a pe-
3yJITAT BBIUUCICHUN — 3Hauenusmu. OOpalieHue K moAnporpaMmMe Ha3bl-
BaIOT 6b13060M. llepen BHI30BOM MOAIpPOrpaMma JIOKHBI ObITh 00s3aTeNb-
HO ONMCaHa B pasziene onucanuil. Onucanue noonpocpammvl COCTOUT U3
3arojioBka W Tena. B 3aconosxke OOBABISIETCS WMS MOANPOrPaMMBI U B
KPYIJIBIX CKOOKaxX €€ mapaMeTphbl, €ClIM OHU €CTh (7151 (PyHKIIMU HEeOOXO0Iu -
MO COOOIIMTH THIT BO3BPAIAEMOI0 €10 pe3ysibrara). Teno noonpocpammol
CJIEMYET 3a 3aroJIOBKOM M COCTOUT M3 ONMKMCAHUN U UCTIOJIHSIEMBIX ONEepaTo-
POB.

JIro0ast monmporpaMMa MOKET COAEpKaTh OMUCAHUE APYTUX MOANPO-
rpamMm. KoHCTaHTBI, IEpEeMEHHBIC, TUIIBI JAHHBIX MOTYT OBITh OOBSIBICHBI
KaK B OCHOBHOU MporpamMMme, Tak ¥ B MOANpPOrpaMMax pa3indyHON CTEICHU
BIIOKEHHOCTU. [lepeMeHHbIe, KOHCTAHTHI U TUIbI, OOBSBICHHBIE B OCHOB-
HOM MporpaMme J10 ONpeAeeHUsT OAPOrpaMM, HA3BIBAIOTCA 2100A/IbHbI-
Mu, OHM JOCTYIHBI BceM (QYHKUMSIM U Tmporeaypam. IlepemeHHble,
KOHCTAHTBI U TUIIbI, ONUCAHHBIE B KaKOW-JIMOO MOANPOrpaMMe, TOCTYITHBI
TOJIbKO B HEW U HA3BIBAOTCS JIOKAIbHBIMUL.
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JJ1st IpaBUIILHOTO OMpeeTeHUs 00JIacTH IEUCTBUS UICHTU(PUKATOPOB
(mepeMeHHBIX) HEOOXOAUMO MPHUACPKUBATHCS CICAYIONTNX MTPABUII;

*KaXKJiasg MEpEMEHHAas, KOHCTAHTA WU THUI JOJDKHBI OBITh ONMUCAHBI
nepe]] UCMOIb30BaHUEM;

*00J1aCThIO ICVUCTBUS MIEPEMEHHOM, KOHCTAHThI WJIA THUIIA SBJISIETCS Ta
NOANpOrpaMmMa, B KOTOPO OHU ONMCAHBI;

*BCE MMEHA B Tpejesiax MOANPOTPaMMbl, B KOTOPOH OHU OOBSBIICHBI,
JOJDKHBI OBITh YHUKAJBbHBIMU U HE JIOJKHBI COBIAJaTh C UMEHEM CaMOM
MOANPOTPaAMMBI;

* OJHOMMEHHBIE JIOKAJbHBIE U TI00aJbHbIC IEPEMEHHBIE — 3TO Pa3HbIC
NepeMeHHbIE, 0OpallleHHEe K TAKUM TIEPEMEHHBIM B TOJIPOrpaMMe TPaKTY -
eTCd Kak oOpalleHrEe K JIOKAJIbHBIM MEPEMEHHBIM (INI00aIbHbIE TIEPEMEH-
HBIE HEJIOCTYITHBI);

*Ipy OOpaIllEHUH K TMOAIPOTpaMMe JTOCTYIHBI OOBEKTHI, KOTOPHIC
OOBSBIICHBI B HEW U JI0 €€ ONUCAHUSI.

4.2 ®opmanbHble u hakmu4veckue napamempsi. lNepeda-
4ya napamempoe 6 noorpozpamMmmy

OO6meH nHdopMalue Mexay BbI3bIBAEMOU U BBI3bIBAIONICH (QYHKIIHS -
MU OCYIIECTBJISETCS C IIOMOINBI0 MEXaHW3Ma Iepeaadyd IapameTpoOB.
[lepeMeHHbIe, yKa3aHHBIE B 3ar0JIOBKE MOANPOTPaMMbl Ha3bIBAIOTCS ¢hop-
MANbHLIMU napamempamu WIA TPOCTO MapaMmeTpamMu MOANPOrpPaMMBI.
DTH NMepeMeHHbIE MOTYT MCIIOJIb30BaThCSl BHYTPH MOANPOrpaMmbl. CIIUCOK
MIEPEMEHHBIX B OIEPATOPE BHI30BAa MOIINPOTPAMMBI — 3TO axkmuyecKue
napamempul, WA apeyMeHmul.

Mexanu3M nepeaan mapameTpoB odecrieunBacT 0OMEH JaHHBIX MEXK-
ny (GopMalbHBIMU U (PAKTUUECKUMHU MMapaMeTpaMH, YTO TMO3BOJISET BbI-
MOJIHATH MOJANPOTPaMMY C Pa3IMYHBIMU JaHHBIMU. Mexy (pakTUueCKUMHU
napaMeTpaMy B OIiepaTope BbI30Ba M (hOPMATBHBIMH ITapaMeTPaMH B 3aro0-
JIOBKE TIOJMPOTPaMMbl YCTaHABIMBAETCSI B3aMMHO OJHO3HAYHOE COOTBET-
ctBue. Konuuecmeo, munvl u nopsaook ciedosanus QopmanbHuix u axmu-
YyecKux napamempos 00IHCHbL COBNA0Amb.

llepedaua napamempos BBHITIOTHAETCS CIEAyONUM 00pa3oM. Brrunc-
JISIFOTCST BBIPAXKEHU S, CTOAIINE HA MecTe (DaKTHYEeCKUX mapameTpoB. B ma-
MSTH BBIJICTISACTCS MECTO 1oj (hOpMaJIbHBIC IMapaMETPhl B COOTBETCTBHUH C
UX TUTIaMU. BeIMOMHAETCS TpOBEpKa TUIIOB M TIPH UX HECOOTBETCTBUU BbI-
TaeTcsl JUarHoCTHYeckoe cooOmeHne. Ecim komuuecTBO U THIBI (HOp-
MaJbHBIX U (PAKTUYECKUX MapaMeTPOB COBMAIAIOT, TO HAYMHAET paboTaTh
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MEXaHU3M Tepeaayn JaHHBIX MEXAY (HaKTUUECKUMU U (POpMaIbHBIMU Ta-
pameTpamu.

dopMalbHbBIE TapaMeTPhl MPOIEAYPHl MOKHO pa3IeiuTh Ha JBa Kiac-
ca: napamempul-3HaAueHUus U napamempul-nepemenHbie.

[Tpu nepenaue MaHHBIX YEPE3 nApamempbvl-3HayeHus B IOAIPOrPaMMy
nepearoTcs 3HaueHUsl (aKTHYECKUX TapaMeTpoB, W JOCTyMa K CaMHUM
(bakTHYEeCKUM MapaMeTpam U3 MOANPOrpaMMbl HET.

IIpy nepenade NaHHBIX Aapamempul-nepeMenHvie 3aMeHsIoT ' (op-
MaJbHBIE TIapaMETPhI, U, CICOBATEIHHO, B MOAMPOrPaMMe €CTh JOCTYI K
3HaYEHUAM (paKTHUUeCKUX TmapameTpoB. Jlroboe H3MEHEHHE TapameT-
POB-TIEPEMEHHBIX B TOJMPOTPaMME MPUBOAUT K U3MEHEHHUIO COOTBETCTBY -
I0KUX UM (HopMalibHBIX MapamMeTpoB. Clie10BaTEIbHO, 6X00HblEe OAHHbLE
cnedyem nepeoasams uepe3 napamempuvl-3HadeHus, s nepeoaiu U3mMeHs-
emblx 8 pesynvmame pabomvl HOONPOSPAMMbL OAHHBIX Cledyem UCNONb30-
eamuv napamempuvi-nepemeHHuble.

OT 001IEeTEOPETUUECKUX MOJTOKEHUN TIEPEiieM K MPaKTUUYECKOMY HC-
MOJIB30BAHUIO TOAIPOrpaMM TPH PEIICHUH 3ajad. M3ydeHue Moamnpo-
rpaMM Ha4HEM C MPOIIEeTyP.

4.3 [Ipouedypsbi

Onucanue npoyedypbl UMEET BU:
procedure mMda npouLenyprl (QopMalibHEE IIapaMeTpE) ;
label
OnMcCaHre MEeTOK;
const
ONMCaHve KOHCTAaHT;
type
ONMCAaHME TUIIOB;
var
ONMCaHVe I[Ie€PEMEHHEBX;

begin
//Teso npouenyps.
end;
Hauunaercst onucanue ¢ 3aconosxka npoyedypsi, Tie procedure —
KJIIOYEBOE CJIOBO S3BIKA, MM IMPOLIe IYPE! — 000U TOIyCTUMBIN B SI3bI-
ke Free Pasacal mpoenrtngukarop, dbopmasbHble TapaMeTPH — HMEHa

51 PeanpHO B moAnporpamMMy nepeaaroTcs aapeca (pakTHIeCKuX mapamMeTpoB.
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(dhopManIbHBIX MapaMETPOB W WX THUIIBI, Pa3/IeICHHbIE TOYKOH C 3aIlsITOM.
PaccmoTpum nipuMepsl 3aroj0BKOB MPOLEAYP € HapameTpaMHU-3HAYEHUS -
MU

procedure name 1 (r:real; i:integer; c:char);

OHOTUIIHBIE ITapaMeTPbl MOTYT OBITh IIEPEUMCIICHBI YEPE3 3aIMATYIO:

procedure name 2 (a,b:real; 1,J,k:integer);

Cnucok (GopMalibHBIX MapaMeTpOB HE 00s3aTeeH U MOXET OTCYT-
CTBOBAaTh:

procedure name 3;

Ecnu B 3aronoBke nmpoieaypbl OyayT IPUMEHSITLCS napamempul-nepe-
MeHHble, TO TIepe]l HUMH HeOOXOAUMO YKa3bIBaTh CIIY>KeOHOE CJIOBO var,
TIEpPE napamempamu-3Ha4eHuaMu CI0BO var OTCYTCTBYET:

procedure name 4 (x,y:real; var z:real);

//x, Yy — TapaMeTph-3HAUYEeHUH,
//z — mnapameTp-IepeMeHHasd.

ITocne 3aroioBKa UIET meno npoyedypsl, KOTOPOE COCTOUT U3 pazjiesia
ONMCaHW > (KOHCTAHTHI, THIILI, IEPEMEHHEIE, IPOLEAYPHI U DYHKIIHMH, HC-
MOJIb3yEMBIE B MPOIIEYPE) U OMEPATOPOB SI3bIKA, PEATU3YIONIUX aJTOPUTM
MPOLIEAYPHI.

Jlns oOparieHus K mporieaype HeoOX0IUMO HCIIONb30BaTh Onepamop
8b13064.

MM OPOLEAYPH (CNMCOK (QaKTUMUECKMX [NapaMeTpOB) ;

DaKTUYECKUE TApAMETPhl B CIIUCKE ONEPATOPA BBI30BA OTIECIISIOTCS
IpyT OT ApyTra 3asaTomu:

a:=5.3; k:=2;

s:="a’

name 1(a, k, s);

Ecnu B onucanuu npoueaypsl popmaabHbIe MapaMeTpbl OTCYTCTBOBA-

JIH, TO U IIPH BBI30BE UX OBITH HE JOJKHO:
name 3;

Ne ~e

3AZIAYA 4.1. HaliTu nelCTBUTENbHBIE KOPHU KBAJIPATHOIO ypaBHE-
aus ax*+bx+c=0.

ANTOpPUTM pelieHus 3ToU 3a7a4u ObLT MOAPOOHO omucaH B 3aaade 3.3
(puc. 3.14). OnHako TaM He OblJIa paCCMOTPEHA CUTYaIUsi HEKOPPEKTHOTO
BBOJIa 3HaYeHU KO3 duimenToB. Hampumep, eciu monb30Baresib BBEICT
a=0, TOT ypaBHEHUE U3 KBAAPATHOIO MIPEBPATUTCS B JIUHEUHOE. AJITOPUTM

52 PaSZ[CJ'I OIIMCaHMH B npoueaype MOXET OTCYTCTBOBATh, €CJIM B HEM HET HCO6XOI[I/IMOCTI/I.



168

pelIeHus] JTMHEHHOTO YpaBHEHHS TPUBHUAJICH: X=-c/b, TIpW YCIOBUH, UTO
b#0. UToOBI HE YCIOXKHSATH YK€ COCTABJICHHBIN aJITOPUTM PEIICHUS KBaJ-
paTHOTO ypaBHEHHMS, 3aIlUIIEM €Tr0 B BHUJE HOONPOSPAMMbI-NPOUEOYPbL.
Jlanee npuBeaeH GparMeHT IPOrpaMMbl ¢ KOMMEHTAPHSIMHU:
//Tlpouenypa OJd BHUMCIIEHUS OEeMCTBUTEJIbHBIX
//KOpHENW KBaIPaTHOTO YPaBHEHNS.
procedure korni(a,b,c:real;var x1,x2:real;
var pr:boolean);
//BxXOoIHBIE TMapaMeTpPH IPOLledy Pl
// (napaMeTpe-3HauyeHus) :
//a,b,c — KO2QIULMEHTH KBAOPATHOTO yPaBHEHUS;
/ /BEIXOIHBEIE TapaMeTphl MNPOolienypPh
// (mapaMeTpe-TIepeMeHHHEe) :
//x1,%x2 — KOPHM KBAIOPATHOTO YyPaBHEHUS;
//pr — JoTruueckas IepeMeHHasd,
//TNpUHMMaeT B3HaueHUe JIOXb,
//ecnu B ypaBHEHUUM HET KOPHEeN
//Vi 3HAUeHMEe UCTHHA B NPOTUBHOM CJydae.
var
d:real;
begin
d:=b*b-4*ax*c;
if d<0 then
pr:=false
else
begin
pr:=true;
x1l:=(-b+sqrt(d))/2/a;
x2:=(-b-sqgrt(d))/ (2*a);
end
end; //KoHell ToInpoTpPaMME
//OCcHOBHAS HOpoTrpamMMma
var a ,b ,c ,x1 ,x2 ,xXx :real; pr :boolean;

begin

write('a :="'); readln(a );

write('b :="); readln(b );

write('c :="); readln(c );

if a =0 then //Ecin a =0, TO ypaBHEHME
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//KBaIpaTHLEIM HEe SBJISEeTCH.
begin
//PeleHne JIMHEMHOTO ypaBHeHMus bx+c=0.
if b <>0 then

begin
x :=-c /b ;
writeln('x="',x );
end
else
writeln ('HeTr xopHen');
end
else //PemeHue ypaBHeHUa ax’"2+bx+c=0.
Begin

//BBI3OB NPOLIENYPH .
korni(a ,b ,c ,x1 ,x2 ,pr );
if pr =false then
writeln ('HeT xopHen')
else
writeln('x1l=",x1 ,' x2="',x2 );
end;
end.
3AJIAYA 4.2. BBoauTcs mocieqoBaTeabHOCTh U3 N II€IbIX MOJIOXKH-

TCJILHBIX uHucen. B KaXX10M 4YHUCIIE HauTHU HaI/I6OJ'IBHIYIO W HAMMCHBIIYIO

105 11]0) 88

Jnst pemieHus 3a1aul cO3AaiuM MPOLENYpy max min, pe3yabraToM
paboThl KOTOpOM OymayT JBa 3HAYEHUS: MUHUMAaJIbHAs M MaKCUMaJlbHas
UdpbI B 3a1aHHOM YHUCTIE.

TekcT nporpamMmel:
//Tlpolienypa BO3BpallaeT max HaUOOJbIIYIO

//v min HauMMeHbWYI LMOPE B umncje M.

//B CcImMcke napaMeTpoOB:

//M napameTp-3HaueHMe (BXOIHOM apameTp),

//max 1 min napamMeTph-IIepeMeHHEBE

// (BHIXOIHBEIE [IapaMeTpPH) .

procedure max min (M:longint; var max:byte;
var min:byte);

var 1: byte;
begin
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i:=1;
while M div 10>0 do
begin
if i=1 then
begin
//TIpennoyoxmuM, UYTO HepBas LUudpa SBISETCHd
max:=M mod 10; //Hambospumeir uiIn
min:=M mod 10; //HaumMeHLlEl.
i:=1i+1;
end;
//Tlouck Uubpel OOJblle Max WM MeHblle min
if M mod 10 > max then max:=M mod 10;
if M mod 10 < min then min:=M mod 10;
M:=M div 10;
end;
end;
var
X:longint; N,1,X max, X min:byte;
begin
//KonmuecTBO BJIEMEHTOB B I[IOCJIEeIOBATEJILHOCTU
write ('N="); readln (N);
for 1i:=1 to N do

begin
//3JIeMeHT II0CJIenOBaTeJIbHOCTH.
write ('X=");
readln (X) ;
if X>0 then //Ecnam 3JIeMeHT I1OJIOXUTEJIbHEI,
//To
begin
//BBI3OB MPOLIENYPH .
max min (X,X max,X min);
//TleuaTb pPe3yJILTATOB.
writeln (' max=',X max,"' min=',X min);
end;
end;

end.
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4.4 ®yHKkyuu

Onucanue @yHKYuu TaKKe COCTOUT U3 3aroJIOBKa U TeJa:

function mMma QyHxUMM (pOpMasibHEE NapaMeTphHl) : THUII;

label

ONMCaHMEe MEeTOK;
const

ONMCaHMe KOHCTAaHT;
Lype

ONMCAaHME TUIIOB;

var

onmcaHme_nepemeHHbIX;
begin
//Tesqo QYHKLUN.

end;

3azonosok ¢ynkyuu cCOmepKUT: ciiy>)keOHoe ciioBo function, Jro-
0ol nomyctuMslil B s3bIke Free Pascal napentudukarop - mma  dyHKLIMM;
MMEeHa (pOpMaJIbHBIX TAPaMETPOB U WX THUIIbI, pa3/IeICHHbIC TOUKOM C 3arisi-
TOW - GopMaJsIbHEIE I1apaMeTpPH], THUIl BO3BPAIIAEMOro (yHKIMEH 3Ha-
yeHust - Tu (QyHKIMH MOTYT BO3BpaIllaTh CKAJIAPHBIE 3HAYEHUS LIEIIOTO,
BEIIIECTBEHHOTO, JIOTUYECKOTO, CAMBOJIbHOTO WJIM CCHUIOYHOTO THUIIA).

[Tpumepsl onucanust GyHKIU:

function fun 1 (x:real):real;

function fun 2(a, b:integer) :real;

Teno (pynkyuu COCTOMUT M3 pasfeia ONUCAHMK> (KOHCTAHTHI, THIILI,
NepeMeHHbIE, TPOIEAYPhl U (PYHKIHMH, UCIOIb3yeMbIe B TPOIEAYpE) H
OMEPaTopoB fA3bIKA, PEATU3YIOIIUX €€ allfOpUTM. B mene ynkyuu ece20a
oodicer Obimb Xxoms 6bl 0OUH ONepamop, NPUCBAUBAIOUWULL 3HAYEHUE UMe-

HU yHKYUU.
Hampumep:
function fun 2 (a, b:integer) :real;
begin
fun 2:=(a+b)/2;
end;

Obpawenue K @yHKyuu OCYHWIECTBISETCS MO HMMEHH C yKa3aHUEM

CIHUCKa (PaKTUUECKHUX TTapaMeTPOB, pa3AeICHHBIX 3aIsATOM:
MMA QYHKLUMM (COMCOK (PaKTUUECKMX [1apaMeTpoOB) ;

53 Paznen onvcanuii B QyHKITNH MOXKET OTCYTCTBOBAaTh, €CITH B HEM HET HEOOXOIUMOCTH.
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Hanpuwmep:

y:=fun 1(1.28);

:=fun 1(1.28)/2+fun 2(3,8);

3AJIAYA 4.3. BBoauTcs mOCIEA0BATEILHOCT, U3 N IIEIBIX YHCE,
HalTH cpeaHee apu(PMeTHIeCcKoe COBEPIICHHBIX YHUCENI U CPEHEE TEOMET-
PUYECKOE MPOCTHIX YHUCEN MOCIEN0BATEIIbHOCTH.

HamoMHauM, 4TO 11€710€ YUCJIO Ha3bIBACTCSA MPOCTHIM, €CJIM OHO JEIUT-
Csl HAIEJIO TOJIBKO Ha caMo cebst u enuHuIy. [logpoOHO anroput™m omnpee-
JIEHUS TPOCTOTO ynciia onuca B 3agaude 3.14 (puc. 3.33). Kpome npoctbix
qucesl, B 3TOM 3a7aue (GUTypHUpPYIOT COBEpIIIEHHbIC uncia. Yuciao Ha3biBa-
€TCS COBEPIICHHBIM, €CJIM CyMMa BCEX JIENIUTENICH, MEHBIIIUX €r0 CaMoro,
paBHa 3TOMY YUCIY. AITOPUTM, C IOMOIIBIO KOTOPOTO MOKHO OMPEACITUTh
JeIuTeNn Yrcia, MoApoOHO paccMOoTpeH B 3aaaue 3.13 (puc. 3.32).

JI71s1 penieHrst OCTaBJICHHOM 3a/1a4u MOHA1005TCsl ABE (DYHKIUU:

*prostoe — ompenenseT, ABISIETCS JU YUCIO MPOCTHIM, apryMEHT
dbyHKkIuu 1enoe yuciao N, QyHKIMs Bo3Bpailaer true (UCTHHA), €CIIH
yucio npoctoe U false (J10Xb) — B IPOTUBHOM CITy4ae;

*soversh — onpenesnseT, ABISETCS JU YHUCIO COBEPIICHHBIM; BXOJI-
HOM mapameTp 1enoe yucio N, GyHKUIUsS BO3BpamiaeT true (UCTHUHA),
ecii yncio mpoctoe U false (JIoKb) — B IPOTUBHOM ClIyvae.

@parmMeHT NporpaMMbl ¢ KOMMEHTAPUSIMU:

//®PYHKLMSL, KOTOpas OoIpemejideT IPOCTOe UMCJIIO.

function prostoe (N:word) :boolean;

var 1:word;
begin
prostoe:=true;
for 1:=2 to N div 2 do
1f N mod 1 = 0 then
begin
prostoe:=false;
break;
end;

end;

//PYHKLMSL, KOTOpas onpenejgeT
//COBEpIIeHHOEe YMCJIO.

function soversh (N:word) :boolean;
var 1:word; S:word;
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begin
soversh:=false;
S:=0;

for 1i:=1 to N div 2 do
if N mod 1 =0 then S:=S+1i;
if S=N then soversh:=true;

end;

var X:word; K, kol p,kol s,i:byte; Sum,Pro:real;
begin //Hauajio OCHOBHOM MNPOTPAMMEI.

//BBOI KOJMUECTBa DBJIEMEHTOB.

write ('K="); readln (K);

Sum:=0; //llepeMeHHas IJiId HaAKAIJIMBAHUSA CYMMH.
Pro:=1; //llepemMeHHas IOJi9 BHUMCIIEHUS IPOU3BEI.

kol p:=0; //CUueTumK MPOCTHIX UMCEeJI.

kol s:=0; //CUueTumK COBEPUEeHHBIX UMCeJl.
for 1:=1 to K do

begin

//BBOI 3JIeMeHTa I10CJIefOBaTeJIbHOCTH.
Writeln('X="),; readln (X);
//ECiy umMcJo IpocToe,
1f prostoe (X) then
begin
/ /BEIIOJIHUTE OIepalmin YMHOXEHUI,
Pro:=Pro*X;
//yBEeINUUTE CUETUMK I[IPOCTHEX UMCeJl.
kol p:=kol p+l;
end;
//ECyy UmMcJIO COBEpPIIEHHOE,
i1f soversh (X) then
begin
/ /BEIIOJIHUTE OIepalmin YMHOXEHUI,
Sum:=Sum+X;
//yBEIUUUTE CUETUMK COBEPIIEHHBEIX UlMCeJl.
kol s:=kol s+1;
end;
end;
//Ecny ObLIM HAMIEHB COBEPIIEHHBEIE UMCJIa,
1f kol s<> 0 then
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begin
//BHIUMCIIUTEL CpelHee apubMeTrueckoe.
Sum:=Sum/kol s;
writeln ('CpenHee apudmMeTMUeCKOE
COBEpPUEeHHEIX umces ', Sum:5:2);

end
else //“Hadue BHBECTU COOBlIeHMre :
writeln ('CoOBepUWEHHEIX UYMCEeJ
B IIOCJIeIOBATEJILHOCTM HeT.');

//Eciu ObLIM HaMOEeHB NPOCTHE UMCIa,
if kol p<>0 then
begin
//BHIUMCIINTEL CpemHee TeoMeTpuuecKoe.
Pro:= exp(l/kol p*1ln(Pro));
writeln ('CpenHee TIeoMeTpUUECKOE
NpoCTHX umces ',Pro:5:2);
end
else//vHaue BHIBeCTH cooOleHMe :
writeln ('[IpOoCTEIX UYMCe
B IOCJIeIoBaTeJIbHOCTU HeT');
end.

3amaga 4.4. BBoguTcs mocienoBaTeIbLHOCTE IEIbIX uncen. 0 — Ko-

HEI IMOCJICAOBATCIbHOCTH. OHpeI[CJII/ITB, COACPKUT JIH ITOCICAOBATCIIb-
HOCTB XOTS OBI OIHO YHUCIO-ITIATUHAPOM.

[TamuHIPOM — 3TO YMCII0, CAMMETPUYHOE OTHOCHUTEIIBHO CBOEH cepe-

nunbl. Hanmpumep, 123454321, 678876 — nmanunapombl. UTOOBI ompese-
JINTh, SIBJISIETCS JIA YUCIIO MAIIMHAPOMOM HYKHO CPaBHUBATH IEPBYIO U I10-
CJIEIHIOI IU(pPBHI, 3aT€M BTOPYIO U MPEANOCIEIHIO U Tak nainee. Eciu
XOTs1 Obl B OIHOM Tape udpbl HE COBMAAYT, TO YUCIO MAJUHAPOMOM HE
SABJISICTCHL.

JI71s1 penieHrst MOCTaBJICHHOM 3a/1a4u MTOHAI005TCs ABE (DYHKITHHU:
-cifra kol — ompenensder KOMUYECTBO HUP B 4yucie (IOLAPOOHO

aJrOpUTM OIKMCaH B 3aja4e 3.16);

-palindrom — BO3BpallaeT 3HAYECHUE UCTUHA, €CIIU IIEPETAHHOE B

HCC YHCJIO ABJIACTCA ITAJIUHAPOMOM.

TexcT nporpamMMbl ¢ KOMMEHTapPUIMU:
//OYHKLUMA IOJI9 BBEUMCIIEHUS KOJIMUEeCTBA

//unbdp B umcie M.
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function cifra kol (M:longint) :byte;
begin

cifra kol:=1;

while M div 10 > 0 do

begin

cifra kol:=cifra kol+l;
M:=M div 10;

end;
end;
//®YHKLMS BO3BpallaeT 3HaUeHMe MCTUHA,
//ecnu umcio M,
//cocTogmee mu3 kol nmubp nanrvHIPOM,
/ /v 3HaueHMe JIOXKb B IPOTMBHOM CJllyuae.
function palindrom (M:longint;kol:byte) :boolean;
var 1:byte; J:longint;
begin
J:=1;
//Bos3BeneHue umcya 10 B cremnenb kol-1
// (paspamHOCTL 4YuUcia) .
for i:=1 to kol-1 do

3:=3*10;
palindrom:=true; //TlyCcTb UYMCJIO — I[AJIMHIPOM.
for 1:=1 to kol div 2 do
begin

/ /BeIIeJIeHVie cTapmero paspgna M div
// (nepeasg umnbdpa) .
/ /BrHomeJyieHre MmJagumero paspsma M mod 10
// (nocnenHasa umbpa) .
//Ecnu nepBas M INOCJenHsas UMOPHE He COBMIAaIawnT,
if M div jJ <> M mod 10 then
begin
//TO UMCJIO He MNaJMHIPOM.
palindrom:=false;
break; //BEIXOI U3 LUKJA.
end;
/ /VIBsMeHeHVe uucia
//Ynoaneuue 1-7 UMOQPHE UMCIa
M:=M-(M div 7J)*3;
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//Ynoanenue nociyenHem LUMOPH uyKucia.
M:=M div 10;
/YMeHblIeHV e PaBPAOHOCTH.
j:=7 div 100; /
end;
end;
//OcHOBHAaS MNpoTrpaMMa.
var X:longint; pr:boolean;

begin
//BBOO BJIeMeHTa I[IOCJIeIOBATEeJIbHOCTHU.
write ('X=");readln (X);
//IlyCcTh B IIOCJIENOBATEJILHOCTY HEeT [NaJMHIPOMOB.
pr:=false;
while X<>0 do //Ilokxa He HOJIb,
begin
1f palindrom(X,cifra kol (X)) then
begin
pr:=true; //HalmeHO UMCJIO NAJMHIPOM,
break; //OOCPOUHEIM BHIXOI M3 LUKJA.
End;
//BBOn cienyouero 3JIeMeHTa IIOCJIeNOBaTeJILHOCTHU.
write ('X=");readln (X);
end;

1f pr then writeln ('llocnenoBaTeJIBHOCTD
COOEPXUT UYMCIJIO-TIaJIMHIOPOM. ')
else writeln ('llocnmenoBaTesIbHOCTE HEe COIEPXUT
NaJMHOPOMOB. ") ;
end.

4.5 PeweHue 3ada4 c ucrnosib308aHUeM rnoornpozpamMmm

B 3TOM paznenie Mbl pacCMOTpUM 33J1a4M ¢ HECITIOXKHBIMH aJrOpUTMa-
MM, HO 00JIbIlICc BHUMAHUS YACIUM UX HHTepdeicy B cpeae Lazarus.

SAJAYA 4.5. Co3zpars mporpammy, KOTopasi aBTOMaTHU3HPYET MpPo-
1ecc nepeBoja rpaJyCHoil Mephl yriia B paJlaHHyl0 U Ha00OpOT, B 3aBU-
CUMOCTH OT BbIOOpa MOJIb30BaTelNid. 1O €CTh MOJB30BATENb JOJIKEH BbI-
Opath, Kak OH Oy/IeT BBOJIUTH YTOJI, B paJuaHax WM B rpaaycax. Beener B
pajauaHax, OTBET MOJIYYUT B Ipajlycax M, COOTBETCTBEHHO, BBEJIET B rpa-
Jycax, OTBET MOJIYUYUT B paiiaHax.
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C TOUKM 3peHHs MaTeMAaTHKa 3a/1a4a HE BBI3bIBAET CIOXKHOCTU:
*4TOOBI HAWTH paJIMaHHYIO MEpPY Kakoro-HuOyAb yIvia 1o JaHHOU rpa-

JyCHOM €ro Mepe, HY>)KHO YMHOXXHUTh YHCIIO TPAaayCOB Ha YUCIIO

L
180 ~°

U HaWJeHHBIE

T
YUCJIO CCKYHI - Ha 180-60-60

T
180-60 ~
MPOU3BEICHUS CIIOXKHTH;

*4TOOBI HAUTH TPATYyCHYIO MEPY YIJIa MO 3aJJaHHOM paIuaHHONU HYKHO

MHHYT - Ha

180 .
YMHOXKHUTH YHUCJIO paaAvaH Ha T , €CJIM U3 IMOJYHYCHHOU )IpO6I/I BBIJIC-

JUTHh LETYI0 4acCTh, TO MOJYYHUM TPaAyChl; €CJIM W3 YUCJIA MOJYyYECHHOTO
YMHOKEHUEM OCTaBIlIeUCs ApoOHON yacTh Ha 60, BBIIEIUTDH LIEIYIO YaCTh
MOJIYYAM MUHYTBI; CEKYH/Ibl BEIYMCISIOTCSI aHAJIOTUYHO W3 APOOHON YacTH
MHHYT.

Jlna mepeBojma yriia vM3 IrpagyCHOM MeEpbl B PAJMAHHYIO CO34aJUM

GYHKIIHIO
function gradus radian (gradus,minuta, secunda:byte) :real;

B KOTOpY1O Oy/ieM TiepeaBarh IeJI0YUCICHHBIC 3HAaYCHUS TPaayCOB, MUHYT
U cekyH]. Pe3ynbrar paboThl (DyHKIIMH — BEIIECTBEHHOE YKCIIO0, BEJIMUYUHA
yIjia B paJiiaHax.

3ajady nepeBojia U3 paAuaHHOW MEphl B TPAAYCHYIO PEIINM, CO3/1aB
HIPpOLCAYpPYy
procedure radian gradus (radian:real;

var gradus,minuta, secunda:byte);
y KOTOPOM OJWH BXOJHOW MapameTp — pajuaHHas Mepa yria U TPU BBIXO/ -
HBIX — ITPaAyChl, MUHYTbI U CEKYH/IbI.

Pazpaboraem unrepdeiic Oymyiein nporpamMmmsl B cpeae Lazarus. Co-
3/1aJIUM HOBBIM MPOEKT, YCTAHOBUM CBOMCTBa (POPMBI TaK, KaK IMOKa3aHO B
Ta0m1. 4.1, ¥ pa3MecTUM Ha HEW KOMIIOHEHThI B COOTBETCTBUU C pucC. 4.2.

Tabnuna 4.1. CoiicTBa HhopmbI

CBolicTBO 3HaueHHeE Onucanue
CBOMCTBA
Caption Benmuuba yria | 3arojoBOK (hOPMBI
Height 265 Boicota GpopMbl
Width 325 [ITupuna Gopmel
BorderIcons.BiMaximize | false KHomka pa3BepThI-
BaHWsS OKHAa HEMO-
CTyITIHA
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CBoiicTBO 3HadyeHHue Onucanue
CBOMCTBA
BorderStyle bdDialog CTHIIb paMKH — JTHa-

JOTOBOE OKHO, He
U3MEHSIET pa3Mepbl

Position poScreenCenter | OkHO IIOABUTCSI B
LIEHTPE PKpaHa

C xomnonentamu Edit, Label iyl (Ol x

M BULTON MBI YIKE XOPOWIO 3HA= & gy 11101 iiiiiiiiiiiiiiiii i

KOMBI. e ettt g

KommonenT RadioButton i . ... .. . il

— 3T0 nepekmouamensb. Ero MC- 7 e [EdH [ I

HOHBSY}OTI{HS{BLI60paOI[HOFO nu3 ;;::::;;;r___—--EditE ;;ZZZZZZZZZZZZZZZZZZZZ

HECKOIBKMX — B3AMMOMCKIIOUAR0- & - - i fiiiiiiiiiiiii¥E&iiiiii
mux pemenuii. O6sdHO Ha (hop- e JFAS
My mowemaeres, mo wemmed
Mepe, JBa TAaKUX KOMIOHEHTA. ‘' gutonl [*°: gutond [© 0  Buten2 | -
OHHU MOTYT UMETB TOJBKO JIBA CO- | ::iiii:i:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:
CTOSIHHS, OIPEIEIIEMBIX CBOM- Pucynoxk 4.1: Hacmpotixa gop-
ctBoM Checked. Eciau y omHOro Mbl K 3a0aue 4.5

U3 KOMIIOHEHTOB 3TO CBOWCTBO

MCTUHHO true, TO BO BCEX OCTAJIbHBIX JOXKHO false. B naHHou 3amaue
HCIIOJIb3YETCS JBa KOMIIOHEHTa RadioButtonl m RadioButtonZ2,
MIPEOCTABIISIS TI0IB30BATENII0 BHIOOP: BKJIIOYEH MEPBBIN KOMIOHEHT — Oy-
JIET OCYIIECTBIIEH IEPEBOJ U3 I'PAAYCHOW MEPHI B PAJIUAHHYIO, BKIIOUECH
BTOPOU — HA00OPOT. J[BOMHOM MIETYOK MO KOMIIOHEHTY RadioButtonl
MPpUBENET K co3mgaHuio nporenypsl TEForml.RadioButtonlClick
00paboTku coobITus «Illen4oK MBIIIM MO KHOMKE MepeKIirouaTes». B Tek-
CTE€ TIPOIEAYPHI CIEAYeT yKa3aTh KOMaH/Ibl, KOTOPbI€ OyAyT BBITOJHSITHCA,
€CJIY [OJIb30BaTelIb BKJIFOUNI MJIU BBIKJIFOUYUII KOMIIOHEHT.

Ham yxe M3BECTHO, UTO CBOMCTBA KOMIIOHEHTOB MOTYT M3MEHSTHCS
KaK B OKHE KOHCTPYHMpOBaHHUSA (DOPMBI, TaK M HEMOCPEACTBEHHO B IIPO-
rpamMme. Eciau nBaxkabl MEIKHYTh M0 (opMe, BHE pa3MEIICHHBIX HAa Heu
KOMIIOHEHTOB, TO Oy/eT co3naHa mpoienypa TForml . FormCreate 00-
paboTKu coObITUSI OTKPBITUSL Popmbl. Ha Bkinagke CoOBITYS MHCIEKTOpA
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00BEKTOB 3TO COOBITHE HOCHT Ha3BaHMe OnCreate. B mpomemype
TForml.FormCreate MOXHO 33JaTh CBOMCTBA BCE€X KOMIIOHCHTOB Ha

MOMEHT OTKPBITUSI (POPMBI.

Knonku, pacnonioxkeHHbie Ha GhopMe, HECYT CICAYIONIYI0 (PYHKIIHO-
HaJIbHYIO Harpy3Ky:

Buttonl 3amyckaeT HpoLecc nepeBoga B 3aBUCUMOCTHU OT YCTAHO-
BOK TIEPEKIJIIOYATETICH;

*Button3 Bo3BpaliaeT BHEMTHUNA BUJ POPMBI B TIEpBOHAYAIILHOE CO-

CTOsIHHE (J10 BBOJIa M BBIBOAA JIAHHBIX );

*ButtonZ — 3aBepiacT NpoHEeCC BBIITOJIHEHNU IPOTrPaMMBI.

TekcT mporpaMmbl ¢ HEOOXOAUMBIMH KOMMEHTApHUSIMH TPUBEACH
HIKe. Pe3ynbraTel paboThl IporpaMMbl MpeICTaBiIeHbl Ha puc. 4.4 U puc.
4.5.

unit Unitl;

interface

uses

Windows, Messages, SysUtils, Variants, Classes,
Graphics, Controls, Forms, Dialogs, StdCtrls;

type

TForml = class (TForm)

Buttonl: TButton;

Labell: TLabel;

RadioButtonl: TRadioButton;

RadioButton2: TRadioButton;

Editl: TEdit;

Button2: TButton;

Label2: TLabel;

Edit2: TEdit;

Edit3: TEdit;

Label3: TLabel;

Labeld: TLabel;

Labelb: TLabel;

Edit4: TEdit;

Button3: TButton;

procedure ButtonlClick (Sender: TObject);

procedure RadioButtonlClick (Sender: TObject);

procedure RadioButtonZ2Click (Sender: TObject);
procedure FormCreate (Sender: TObject);
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procedure Button2Click (Sender: TObject);
procedure Button3Click (Sender: TObject);
private

{ Private declarations }

public

{ Public declarations }

end;

var

Forml: TForml;

implementation

{SR *.dfm}

//llenyok 1O KHoIKe BHUMCIIUTH.
procedure TForml.ButtonlClick (Sender: TObject);
//®YHKLMA IepeBOomda HOAaHHEX U3 I'PalyCoB
//B panyMaHH.
function gradus radian
(gradus,minuta, secunda:byte) :real;
begin
gradus_radian:=
gradus*pi/180+minuta*pi/180/60+
secunda*pi/180/60/60;
end;

//Tlpollenypa nepeBola M3 paIvaH B I'PalyCH.
procedure radian gradus (radian:real;
var gradus,minuta, secunda:byte);

begin

gradus:=trunc (radian*180/pi) ;

minuta:= trunc((radian*180/pi-gradus) *60) ;

secunda:=trunc(((radian*180/pi-

gradus) *60-minuta) *60) ;

end;
var //OnmucaHve nepeMeHHBX .
grad,min, sec:byte; //T'pamycHasa Mepa yIJa.

rad:real; //PamviaHHasg Mepa yIJia.
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//KOHTpPOJIL BBOIA.

kod g,kod m, kod s,kod r:integer;
begin

//ECHM TEepBHM IepeKJInUaTeJlb BKJI.
1f RadioButtonl.Checked then

begin

Val (Editl.Text,grad, kod g); //BBOO TpalycoB.
Val (Edit2.Text,min, kod m) ; //BBOO MUHYT.
Val (Edit3.Text, sec, kod s); //BBOI CexyHII.

//Ecny oumbKM NOPpKY BBOIE He OBJIO, TO

1f (kod g=0) and (kod m=0) and (kod s=0) then
begin

//croesnaTh BUIOMMBEIM KOMIIOHeHT Label?
Label2.Visible:=true;

//v BHIBECTM TyIa Pe3yJbTaT BHUMUCJIICHUN.
//Ber30B QyHKUMM gradus radian

//TniepeBoma M3 TpalyCcOB B pPaIMaHH.
Label2.Caption:="'BemuumHa yrja ' +chr (13)+
FloatToStrF (gradus radian(grad,min, sec),
ffrixed, 8,6)+"' pamuan';

end

else

//VHaue BHOATL coolmeHMe o060 ommbkKe NIpPpM BBOIE.
MessageDlg ('Oumbka npm BBOOE IOAaHHEX!',

MtWarning, [mbOk],0);

end;

//ECy BTOpPOM MepeKJiouaTelib BKJII.

if RadioButtonZ.Checked then
begin

//BBOI pamMaHHOV MEepH yIJla.

Val (Edit4.Text, rad, kod r);

//Eciu HeT ommOOK NpPM BBOIE, TO

if (kod r=0)then

begin

//croesnaTb BUIOMMBEIM KOMIIOHeHT Label?
Label2?2.Visible:=true;

//V BHIBECTM TyIa Pe3yJbTaT BHUMUCJIJICHUN.
//BBI30OB NpOLEenypH INepeBOola M3 pPaavaH B I'PalyChHl.
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radian gradus (rad,grad,min, sec);

Label2.Caption:='BemnuuuHa yrja' +chr (13)
+IntToStr (grad)+' r '"+IntToStr (min)
+' M '"+IntToStr(sec)+' c';

end
else

//VHaue BHIOATL coolmeHMe o060 ommbKe NIpPpM BBOIE.
MessageDlg ('Oumbka npm BBOOE IOAaHHEX!',
MtWarning, [mbOk], 0) ;

end;
end;
//lleTdok IO KHONIKe BHXO]I.

procedure TForml.Button2Click (Sender:

begin

close;

end;

//llenyox mo kHomke OUMCTUTH.

procedure TForml.Button3Click (Sender:

begin

//YCTaHOBKaA CBOMCTB KOMIIOHEHTOB
//B TIepBOHAaUaJIbHOE COCTOSHUE.
Editl.Text:='00";
Edit2.Text:='00";
Edit3.Text:='00";
Edit4.Text:='00.000";
Labell.Caption:="'BrenuTe 3HaueHUe';
Labell.Font.Size:=10;
Label3.Caption:="TI'panycs’;
Labeld .Caption:="MuuyTH';
Label5.Caption:="'CexyHnou';
Buttonl.Caption:='BHUNCIIUTL';
Button2.Caption:="BHXOL"';
Button3.Caption:="OUUCTUTL"';
Edit4 .Enabled:=false;
Label2.Visible:=false;
RadioButtonl.Checked:=true;
RadioButton2.Checked:=false;
end;

TObject) ;

TObject) ;
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//06paboTka COOBITUSA OTKPHTUE (GOPMEI.

procedure TForml.FormCreate (Sender: TObject);

begin

//YCTaHOBKa CBOMCTB KOMIIOHEHTOB.

Editl.Text:='00";

Edit2.Text:='00";

Edit3.Text:='00";

Edit4.Text:='00.000";

Labell.Caption:='Brenure 3HaueHUe';

Labell.Font.Size:=10;

Label3.Caption:='TI'panyce';

Labeld .Caption:="MunuyTH';

Label5.Caption:='"'CexkyHnou';

Buttonl.Caption:='"BHUNCIIUTL' ;

Button2.Caption:="BHXOI"';

Button3.Caption:="OUUCTUTL"';

Edit4.Enabled:=false;

Label2?2.Visible:=false;

RadioButtonl.Checked:=true;

RadioButton2.Checked:=false;

end;

//0BbpaboTka COOBITUSA MEJIUOK

//no nepexjwouaTesio RadioButtonl.

procedure Tforml.RadioButtonlClick (
Sender: TObject);

begin

1if RadioButtonl.Checked then

begin
Editl.Enabled:=true;
Edit2.Enabled:=true;
Edit3.Enabled:=true;
Labelb5.Enabled:=true;
Label3.Enabled:=true;
Labeld4d .Enabled:=true;
Edit4 .Enabled:=false;

end;

end;
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I Cenvmayaa (=T e nvvmayraa =1ol x|
BBE,II,HTE FHAYeHHe BBE,II,HTE FHaYeHHe
{* Brpagycax {~ B pagMaHax {~ B rpagycax (% & pagm1aHas
Fpaayee |50 fo0.000 rpamyee |20 [1.056
I IDD
AL * Benndnda yrna (K BenH4HHa yrna
1,055997 paanaH 60r30m15c
CERYHAE I-I5 CEfyHAE! IIJD
CBHOAEAATE | o | Bex0l | (BRILACTATE | owmcTTe | Beix0n |
Pucynok 4.2: Ilepesoo Pucynoxk 4.3: Ilepesoo
3HAYeHUU U3 2padyCHOU Mepbl 8  3HAYEHUU U3 PAOUAHHOU Mepbl
PAOUAHHYIO 8 2PA0yCHYI0

//ObpaboTka COOBITUA MEJIUOK

//no mepekjouaTesio RadioButton2.

procedure Tforml.RadioButton2Click (

Sender: TObject);

begin

if RadioButton2.Checked then

begin
Edit4.Enabled:=true;
Buttonl.Enabled:=true;
Editl.Enabled:=false;
Edit2.Enabled:=false;
Edit3.Enabled:=false;
Label3.Enabled:=false;
Labeld4 .Enabled:=false;
Labelb.Enabled:=false;

end;

end;

end.

3AJIAYA 4.6. Co3nars nmporpamMmy JJIsl peIICHUS] YPAaBHEHUM:
e uHENHOE ax+b=0;

*KBaJIpaTHOE ax’+bx+c=0;

skybnueckoe ax’+bx*+cx+d=0.
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PUTMbI PCUHICHHA KBAApPATHOIO H . Dol

KY6I/I‘ICCKOI‘O ypaBHeHI/Iﬁ [O- || b
I[p06H0 PaCcCMOTPCHBI B 3aauax - = - oo

34nu3.5. label. o

Co3mam¥M  HOBBIM  TIPOEKT [ :iiiiiifggy —1iiiiiiiiiiiiiiiiiiiiiiiiii:
(puc. 4.4). CpoiictBa ¢opmbI Ha- o e e

cTpouM 1o Tabm. 4.1, 3a UCKIIIO- ::

YCHUCM CBOﬁCTBa Captlon 14 Buttanl [ Buttonz2 | Button3 I
KOTOPOMY TPUCBOUM 3HAUEHME i iiiiiiiiiiiiii ittt iniiiiiiiiins
Peuienne ypaBHeHU. Pucynoxk 4.4: Ilpoyecc cozoanusi

gopmsl k 3a0aue 4.6

OOparuTe BHUMaHuE, 4TO Ha (opMe MOSBUIMUCH HE 3HAKOMBIE HaM
KOMIOHEHTBhl. JT0 CheckBox — ¢umaxok m RadioGroup — rpymnmna
IIEPEKIIFOUATEIIEH.

KomnoneHT @rascok CheckBox HCHONB3YyeTCS IS TOrO, YTOOBI
MOJIb30BaTENIb MOT BKJIFOUWTh WJIM BBIKJIFOUUTH 3HAYEHHE KAKOTO-TH0O0 Ta-
paMeTpa. YCTaHOBJICH (JIAKOK WJIM HET, OmpeseiseT cBoiictBo Checked
(true, false). B cocTraBe amamoroBoro OkHa MOXET OBITH HECKOJIBKO
TaKWX KOMIIOHEHTOB, MPUYEM COCTOSHHUE JIIOOOrO M3 HUX HE 3aBUCUT OT
COCTOSIHUSL OCTaJIbHBIX.

KomnioneHT epynna nepexniouamenei RadioGroup OObEIUHSET B
ce0e HecKoNbKO mepekmtouareneil. Kaxaplii pa3MeleHHbi B HEM
MEPEKITFOYATENb IOMEMIAETCS B CIIEHUAIBHBIA CIIUCOK Items U JOCTYNEH
110 HOMEpPY, YCTAaHOBJIEHHOMY B CBOMCTBE ItemIndex. Ilocne paszmenie-
HUSA Ha QopMe KOMIIOHEHT MycT. UTOOBI co371aTh B HEM XOTS Obl OAMH
NepeKIIoYarelib, Hy>)KHO BBIJICJIUTh €TI0, 0OpaTUTHCS K MHCIIEKTOPY OOBEK-
TOB U BBIOpAaTh CBOMCTBO Items — pedakmop cnucka. CTpOKH, HAOpaHHbIE
B PEIAKTOpPE, HCIOJB3YIOTCS KakK TMOSCHSIONIME HAJAMUCH ChpaBa oOT
MEPEKITIOYATEINICH, 4 UX KOJMYECTBO OINPEACISIET KOJIMYECTBO MEPEKIIFOYA-
TeNnel B TpyIre. B Haiiem ciiydyae OKHO pellakTopa CIHUCKa OyJIeT UMETh
BHJI, KaK Ha puc. 4.5.

[Tocne co3nanusi KOMIIOHEHTA TPyMIIA MEPEKIIOYATEIIEH €0 CBOMCTBO
HOMeEp mepekinodaresss ItemIndex Mo yMONMYaHUKO paBHO —1. DTO 03HA-
YaeT, YTO HU OJIMH KOMITOHEHT B IPYIINE HE YCTAHOBJICH.
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i HAwanor 6BoAa CTPOK ;lglﬂ

NuHeliHoe au+b=0 ﬂ CopTuUpoEka |
aw” 2+bw+c=0

F.eagpaTHoe
KyShueckoe  ax™3+be"Z+cu+d=(]

4 o

3 CTpOK, 79 CHMEONOE

o Ol I 2L OTHMEHHTE |

Pucynoxk 4.5: Oxkno peoakmopa cnucka

UTtoOBI B MOMEHT MOSIBIIC-
HUS KOMIIOHEHTa Ha OJKpaHe
OJIMH U3 MepeKIoyaTeseit Obu1
OTMEUYEH, HYKHO 0O Ha 3Ta-
e KOHCTPYUpOBaHUs (POPMHI,
00 POTrpaMMHO TTPUCBOUTH
cBOMCTBY ItemIndex HOMED
OJTHOTO W3 DJIEMEHTOB CITHCKA,
YYHUTBIBasI, YTO HyMepalus Ha-
YUHAETCS C HYJIS.

C ocTalbHBIMH KOMIIOHEHTAMH, pa3MeIIeHHBIMU Ha (hopMe, TI0JIb30Ba-
Tellb yXe 3HakoM. Ha puc. 4.6 - 4.8 BuaHO, Kak paboOTaeT Mmporpamma.
[Tonp30Barennio MpenoCcTaBIsIeTCs BO3MOKHOCTh BBIOpaTh BHUJ PEIIaeMOTO
ypaBHEHHUS, BBECTH €ro Kod(PGUIMEHTHI W yKa3aThb, KaKue PEIICHHS —
JEUCTBUTEIbHBIC UM KOMIUIEKCHBIE (€CJIM 3TO BO3MOXKHO) — OH XOTEJ OBl
Moy4YnTh. Jlasiee mpuBeIeH TEKCT MPOrPAMMHOTO MOIYJISI C KOMMEHTAPHSI -

MU
unit Unitl;
interface
uses

Windows, Messages, SysUtils, Variants, Classes,

Graphics, Controls, Forms,

type

TForml = class (TForm)
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Labeld: TLabel;
Labelb5: TLabel;
Editl: TEdit;

Edit2: TEdit;

Edit3: TEdit;

Editd4: TEdit;
CheckBox1l: TCheckBox;
CheckBox2: TCheckBox;
Buttonl: TButton;

Dialogs, StdCtrls,
ExtCtrls;
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Button2: TButton;

RadioGroupl: TRadioGroup;

Button3: TButton;

procedure FormCreate (Sender: TObject);
procedure Button2Click (Sender: TObject);
procedure Button3Click (Sender: TObject);
procedure ButtonlClick (Sender: TObject);
procedure RadioGrouplClick (Sender: TObject);
private

{ Private declarations }

public

{ Public declarations }

end;

var

Forml: TForml;

implementation

{SR *.dfm}

//lleTuox o kHoOIke HAUTM KOPHIU.
procedure TForml.ButtonlClick (Sender: TObject);
//PelleHue JIMHEMHOTO ypPaBHEHNS.
//llapaMeTpsl npouenypel korni 1:

//a,b — BemecTBeHHBE NEepPEMEHHHE,
//KO2DDULIMEHTE ypPaBHEHUS;
//x - CcTpokoBas IepeMeHHas,

//pelleHne ypaBHEHMS B CUMBOJIBHOM BUIE.
procedure korni 1l (a,b:real;var x :string);
//x — peleHue YypaBHEHMS B UMCIJIEHHOM BUIE
var xX:real;
begin
x:=-b/a;
x :=FloatToStrF (x,ffFixed, 5,2);
end;
//PeleHre KBAOpPaTHOTO yPaBHEHUS.

//TlapameTpsl npouenypel korni 2:

//a,b,c — BelecTBEHHLE IepeMeHHEE,
//KO020PULIMEHTE ypPaBHEHUS;
//x1 ,x2 - CTPOKOBEIE [I€PEMEHHHE,

//peleHue ypaBHEHMS B CUMBOJILHOM BUIE;
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//pr — uLeJlouMcJIeHHasd IIepeMeHHad,
//TIpUHMMAaeT 3HaueHMe, paBHOe 1, eciu
//ypaBHEeHVEe MMeeT IeVCTBUTEJIbHEE KOPHU,
//vi 3HaueHMe, paBHOE 2, €CJV KOPHM MHUMELE .
procedure korni 2(a,b,c:real;
var x1 ,x2 :string;var pr:byte);

//x1,x2 - peumeHye ypaBHEeHMS B UMCJIEHHOM BUIE,
//d — IUMCKPUMMHAHT.

var d,x1l,x2:real;
begin

d:=b*b-4*ax*c;

if d<0 then

begin
l:=-b/(2*a);
x2:=sqgrt (abs(d))/ (2*a);
x1 := FloatToStrF(x1,ffFixed,b5,2)+
'+1*'+FloatToStrF(x2 ffFixed, 5,2);
x2 := FloatToStrF (x1, ffFixed, 5, 2)
'-i*'"+FloatToStrF (x2, ffFixed, 5, 2);
pr:=2; / /KOMIIJIEKCHBIE KOPHM.

end

else

begin
x1l:=(-b+sqgrt(d))/2/a;
x2:=(-b-sqgrt(d))/ (2*a);
x1 := FloatToStrF (x1, ffFixed, 5, 2);
x2 := FloatToStrF(x2,ffFixed,5,2);
pr:=1; //I0enCcTBUTEeJIbHEE KOPHM.

end

end;

/ /PeleHne KyOMUECKOTO ypaBHeHUd.
//llapaMeTpsl npouenypel korni 3:
//a,b,c,d — BemecTBeHHEE IIepeMeHHHE,
//KO020PULIMEHTE YypPaBHEHUS;
//x1 ,x2 ,x3 - CTPOKOBEIE [€PEMEHHHE,
//peleHne ypaBHEHMS B CUMBOJIBHOM BUIE;
//pr — LeJlouMcJIeHHasd IepeMeHHad,
//TIpUMHMMAaeT 3HauyeHue, paBHoOe 1, eciwu
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//ypaBHEeHre MMeeT IeMCTBUTEJIbHEE KOPHH,
//v 3HaueHMe, pPaBHOEe 2, e€ClKM B ypPaBHEHUU
//OIOVH KOpPEeHb IEeMNCTBUTEJIbHBEI UM IOBa MHUMEBIX .
procedure korni 3(a,b,c,d:real;
var x1 ,x2 ,x3 :string;var pr:byte);
//x1,x2,X3 — peumeHUd B UMCIJIEHHOM BUIE.
var r,s,t,p,q,ro,fi,u,v,x1,x2,x3,h,g:real;
begin
r:=b/a;
s:=c/a;
t:=d/a;p:=(3*s-r*r) /3;
q:=2*r*r*r/27-r*s/3+t;
d:=(p/3) *sqr (p/3) +sqr (a/2) ;
if d<0 then
begin
ro:=sqrt (-p*p*p/27) ;
fi:=-q/(2*ro);
fi:=pi/2-arctan(fi/sqrt(1-fi*fi));
/ /BHUMCIIEHME OEeMCTBUTEJILHEX KOPHEM ypaBHEHNS.
x1l:=2*exp (1/3*1n(ro)) *cos (£fi/3)-xr/3;
x2:=2*exp (1/3*1n(ro)) *cos (fi/3+2*pi/3)-r/3;
x3:=2*%exp (1/3*1In(ro)) *cos (fi/3+4*pi/3)-r/3;
x1 :=FloatToStrF (x1, ffFixed, 5, 2);
x2 :=FloatToStrF (x2,ffFixed, 5,2);
x3 :=FloatToStrF (x3, ffFixed, 5,2);
pr:=1; //OelCcTBUTEJLHLHE KOPHN.
end
else
begin
if -g/2+sgrt (d)>0 then
u:=exp(1/3*1n(-qg/2+sgrt(d)))
else
if -g/2+sqrt (d)<0 then
u:=-exp(1l/3*1n(abs (-g/2+sgrt(d))))
else u:=0;
if -gq/2-sgrt(d)>0 then
vi=exp(1/3*1n(-g/2-sqrt(d)))
else
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if -g/2-sqrt (d)<0 then
vi=—exp(l/3*1n(abs(-gq/2-sqgrt(d))))
else v:=0;
/ /BBHUMCIIEHME OeMCTBUTEJILHOTO KOPHSHA.
x1l:=u+v-r/3;
/ /BHUMCJIEHME KOMIIJIEKCHEIX KOPHEN.
h:=-(u+v)/2-r/3;
g:=(u-v)/2*sqgrt (3);
x1 :=FloatToStrF (x1, ffFixed,5,2);
x2 :=FloatToStrF (h,ffFixed,5,2)+
'"ti*'+FloatToStrF (g, ffFixed, 5,2);
x3 :=FloatToStrF (h, ffFixed,5,2)+
'-i*'+FloatToStrF (g, ffFixed, 5,2);
pr:=2; //1 OelCTBUTEJILHEIM U
//2 KOMIIJIEKCHEIX KOPHS.
end
end;
//0BpaboTka COBETUS
//menuok 1o kHomnke HAUTU KOPHH.
var
a ,b ,c ,d :real;
kod a, kod b, kod c,kod d:integer;
X, x1, x2, x3:string; pr:byte;
begin
case RadioGroupl.ItemIndex of
0: //lombzoBaTesb BuOpas 1-1 nepeksodaTelb.
Begin //PemeHue JIMHEVHOTO YypPaBHEeHUI.
//BBOO MCXOIHEIX OAHHEIX .
val (Editl.Text,a ,kod a);
val (Edit2.Text,b ,kod b);
//BBOI mpomejy yCIEelHO.
1f (kod a=0) and (kod b=0) then
begin
//1-1 KOo2POMLUMEHT He HOJb.
if a <>0 then
begin
//PelleHMe JIMHEMHOTO ypPaBHEHNS.
korni 1(a ,b , x);
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//BEHBOI HAMIOEHHOT'O BHAUEHMUH.
MessageDlg ('PeumeHure JIMHEVHOTO ypaBHeHMdA x='+
_xX,mtInformation, [mbOk],0);
end
//1-11 KOo2b0IULIMEHT paBeH HYJI,
else
//BEIBOI, COOTBETCTBYWRIETO COOBIEHUI.
MessageDlg ('HeTr xopHem!',
mtInformation, [mbOk],0) ;
end
else //HeKOpPpPEeKTHHM BBOJI OAHHEHX.
MessageDlg ('Oumbka npu BBOHE!',
mtInformation, [mbOk],0) ;
end;
1: //lonbsoBaTesib BHOpaJl 2-¥ HepeKJinuaTeb.
begin
//BBOI MCXOMNOHEIX INaHHBIX .
val (Editl.Text,a ,kod a);
val (Edit2.Text,b ,kod b);
val (Edit3.Text,c ,kod c);
//BBOI mpomejy yCIEelHO.
1f (kod a=0) and (kod b=0) and (kod c=0)
then begin
//TlepBull KO2OOUILIMEHT HE HOJIb.
if a <>0 then
begin
//PelmeHne KBaOpPaTHOTO YPaBHEHUI.
korni 2(a ,b ,c , x1, x2, pr);
//B NepeMeHHOM pPr COIEePXUTCH MHOOpMauMsd
//0O Tule KOpHeN:
//1 — @memcTrBUTEJIbHBE, 2 — KOMIIJIEKCHEE.
//0ba obJsaxka HE YCTAaHOBJIEHH.
if (CheckBoxl.Checked=false) and
(CheckBox2.Checked=false) then
MessageDlg ('BriOepure THUI peweHua',
mtInformation, [mbOk],0);
//0ba obJjaxka yCTaHOBJIEHH.
1if CheckBoxl.Checked and
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CheckBox2.Checked then
MessageDlg ('PeumeHnre ypaBHeHMA'+
chr(13)+' X1="+ x1+
' X2="+ x2,mtInformation, [mbOk],0);
//YCcTaHOBJIEH MEepPBHM GJIaXoK,
//KOPHM HOEeVCTBUTEJIbLHEE .
if CheckBoxl.Checked and
(CheckBox2.Checked=false) and ( pr=1)
then
MessageDlg ('dencTBUTEJIbHEIE KOPHU'+
chr (13)+' X1="+ x1+"' X2="+ x2,
mtInformation, [mbOk],0) ;
//YCcTaHOBJIEH BTOPOM GJaxox,
//KOPHU HOEeVCTBUTEJIbLHEE .
if (CheckBoxl.Checked=false) and
CheckBox2.Checked and ( pr=1) then
MessageDlg ('YpaBHeHME MMeeT TOJIbKO
IEeVICTBUTEJIbHEIE KOPHU. ',
mtInformation, [mbOk],0);
//YCTaHOBJIEH MEePBHM QJIaX0OK, KOPHM KOMILJIEKCHEE .
if CheckBoxl.Checked and
(CheckBox2.Checked=false) and ( pr=2) then
MessageDlg ('demMCcTBUTEJIBHEIX KOPHEM HeT',
mtInformation, [mbOk],0) ;
//YCTaHOBJIEH BTOPOM GJIaXOK, KOPHM KOMIIJIEKCHEE .
if (CheckBoxl.Checked=false) and
CheckBox2.Checked and ( pr=2) then
MessageDlg (' KoMIIJIEeKCHEIE KOPHM ypabBHeHuAa'+
chr (13)+' X1="+ x1+' X2="+ x2,
mtInformation, [mbOk],0) ;
end
else //TlepBull KODOOULIMEHT pPaBEeH HYJIO.
MessageDlg ('lleppet kO30duLIMeHT He pakeH 0!',
mtInformation, [mbOk],0) ;
end //HEeKOPPEeKTHEY BBOI IAHHHIX .
else

MessageDlg ('Oumbka npu BBOOe ko3bdduumeHntor!',
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mtInformation, [mbOk],0) ;
end;
2: //llonmb30BaTesyib BHOpaJl 3-U IIepeKJoJyaTeb.
Begin
//BBOI MCXOIOHBIX ITaHHEBIX.
val (Editl.Text,a ,kod a);
val (Edit2.Text,b ,kod b);
val (Edit3.Text,c ,kod c);
val (Edit4.Text,d ,kod d)
//BBOO MmpolieJjyl yCIIENHO.
1f (kod a=0) and (kod b=0) and (kod c=0)
and (kod d=0) then
begin
//TlepBu KO3OQUIIMEHT HE HOJb.
if a <>0 then
begin
/ /PemeHne KyOMUECKOT'O ypaBHeHUS.
//B IepeMeHHOM Ppr comepxmuTcs MHOopMalus
//0 Tume KOpHEeN:
//1 — memcrTBUTesIbHBE,
//2 — OOVMH IeMCTBUTEJIbBHBI M IOBA KOMIIJIEKCHEIX.
korni 3(a ,b ,c ,d , x1, x2, x3, pr);
//0ba obJsaxka HEe YCTAaHOBJIEHL.
if (CheckBoxl.Checked=false) and
(CheckBox2.Checked=false) then
MessageDlg ('BriOepure THI pemeHusa',
mtInformation, [mbOk],0);
//06a draxxka yCTaHOBJIEHH.
1if CheckBox1l.Checked
and CheckBox2.Checked then
MessageDlg ('KopHr KyOMUeCKOTI'O ypabBHeHUA'+
chr (13)+' X1="+ x1+ ' X2='"+ x2+' X3="+ x3,
mtInformation, [mbOk],0) ;
//YCTaHOBJIEH IEpPBHM GJIAXOK,
//KOPHM HOEeMCTBUTEJIbHEE .
if CheckBoxl.Checked and
(CheckBox2.Checked=false) and ( pr=1) then
MessageDlg ('IJencreuTesibHEIE KOPHU ypaBHeHUsA'+

4
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chr (13)+' X1="+ x1+' X2="+4+ x2+' X3="+ x3,
mtInformation, [mbOk],0) ;
//YCTaHOBJIEH IMEPBHEM GJIaXOK, KOPHU KOMIIJIEKCHEE .
if CheckBoxl.Checked and
(CheckBox2.Checked=false) and ( pr=2) then
MessageDlg ('JencreuTesIbHEE KOPHU ypaBHeHUA'+
chr (13)+' X1="'+ x1,mtInformation, [mbOk],0);
//YCTaHOBJIEH BTOPOM (JIaXOK, KOPHM KOMIIJIEKCHEE .
if (CheckBox1l.Checked=false) and
CheckBox2.Checked and ( pr=2) then
MessageDlg (' KoOMIIJIEKCHEIE KOPHM ypabBHeHua'+
chr (13)+' X1="+4+ x2+4' X2="+ x3,
mtInformation, [mbOk],0);
//YCTaHOBJIEH BTOPOM (GJIaXoK,
//KOPHU HOEeVCTBUTEJILHBIE .
1f (CheckBoxl.Checked=false) and
CheckBox2.Checked and ( pr=1) then
MessageDlg ('YpaBHeHME MMeeT TOJIbKO
OIEeVICTBUTEJIbHEIE KOPHU. ',
mtInformation, [mbOk],0) ;
end
else
MessageDlg ('llepret kKO30bMLIMEHT He paBeH 0!',
mtInformation, [mbOk],0) ;

end
else //HeKOPPEeKTHEI BBOI OAHHEIX.
MessageDlg ('Ommbka npm BBOIEe !',
mtInformation, [mbOk],0) ;
end;
end;
end;

//llenuok 1o kHomnke OUMCTUTE.

procedure TForml.Button2Click (Sender: TObject);
begin

Labell.Caption:="'Bregure kKO3OOULMEHTH ' ;
Label2.Caption:="a=";

Label3.Caption:="b=";

Labeld.Caption:="'c=";
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Label5.Caption:="'d=";
Editl.Text:='0.00";

Edit2.Text:='0.00";

Edit3.Text:='0.00";

Edit4.Text:='0.00";
Buttonl.Caption:="HAUTN KOPHN';
Button2.Caption:="OUUCTUTL"';
Button3.Caption:="BHXOL"';
CheckBox1.Caption:="IleCTBUTEJIbHEE KOPHU';
CheckBox2.Caption:="'KomMmmnjJekCHbEe KOPHU';
CheckBox1.Checked:=true;

Label4d .Enabled:=false;
Labelb.Enabled:=false;
Edit3.Enabled:=false;
Edit4.Enabled:=false;
CheckBox2.Enabled:=false;
RadioGroupl.ItemIndex:=0;

end;

//llenTuok 11O KHOIKe BHXOII.

procedure TForml.Button3Click (Sender: TObject);
begin

close;

end;

//CoBLITME OTKPHTVE OGOPMH.

procedure TForml.FormCreate (Sender: TObject);
begin

Labell.Caption:="'Bregure kO3OOMLMEHTH ' ;
Label2.Caption:="a=";
Label3.Caption:="b=";
Labeld.Caption:="c=";
Label5.Caption:="'d=";
Editl.Text:='0.00";

Edit2.Text:='0.00";

Edit3.Text:='0.00";

Edit4.Text:='0.00";
Buttonl.Caption:="HAUTK KOPHU';
Button2.Caption:="OUUCTUTL"';
Button3.Caption:="BHXOL"';

-

-

-
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CheckBox1.Caption:="IleiCTBUTEJIbHEE KOPHU';
CheckBox2.Caption:="'KoMmnjJeKCHbE KOPHU';
CheckBox1l.Checked:=true;
Labeld .Enabled:=false;
Label5.Enabled:=false;
Edit3.Enabled:=false;
Edit4 .Enabled:=false;
CheckBox2 .Enabled:=false;
RadioGroupl.ItemIndex:=0;
end;
/ /BHIOOP IepekJiouaTesyid M3 ITPYIIIH.
procedure Tforml.RadioGrouplClick (

Sender: TObject);

begin

case RadioGroupl.ItemIndex of

0: / /BLIOpaH TepPBHIM M3 CIKCKA.
begin

Label?2.Enabled:=true;
Label3.Enabled:=true;
Editl.Enabled:=true;
Edit2.Enabled:=true;
Label2.Caption:="a=";
Label3.Caption:="'b=";
Editl.Text:='0.00";
Edit2.Text:='0.00";
Labeld4d .Enabled:=false;
Labelb.Enabled:=false;
Edit3.Enabled:=false;
Edit4 .Enabled:=false;
CheckBox2.Enabled:=false;

end;

1: / /BrIOpaH BTOPOM M3 CIKCKA.

begin
Label?2.Enabled:=true;
Label3.Enabled:=true;
Labeld4 .Enabled:=true;
Editl.Enabled:=true;
Edit2.Enabled:=true;
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Edit3.Enabled:=true;
Label2.Caption:="a=";
Label3.Caption:="b=";
Labeld.Caption:="c=";
Editl.Text:='0.00";
Edit2.Text:='0.00";
Edit3.Text:='0.00";
Labelb.Enabled:=false;
Edit4.Enabled:=false;
CheckBoxZ2 .Enabled:=true;

end;

2: //BuIOpaH TpeTuit u3 CIKCKA.

begin
Label?2.Enabled:=true;
Label3.Enabled:=true;
Labeld4 .Enabled:=true;
Labelb.Enabled:=true;
Editl.Enabled:=true;
Edit2.Enabled:=true;
Edit3.Enabled:=true;
Edit4d .Enabled:=true;
Label2.Caption:="a=";
Label3.Caption:="'b=";
Labeld.Caption:="'c=";
Label4.Caption:="'d=";
Editl.Text:='0.00";
Edit2.Text:='0.00";
Edit3.Text:='0.00";
Edit4.Text:='0.00";
CheckBox2.Enabled:=true;

end;

end;
end; end.
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4.6 PekypcusHble ¢hyHKUUU

ITon pexypcueii B IporpaMMUpPOBAHUY ITOHUMAKOT HOANPOTPaMMY, KO-
TOpasi BhI3bIBAET caMa cebs. PexypcuBHBIE (QYHKIIUU Yalle BCETO UCIOJb-
3YIOT JIJI KOMITAKTHOW pean3aiy peKypCUBHBIX aliropuTMoB. Knaccuue-
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CKUMH PEKYPCUBHBIMHU aJITOPUTMAMH MOTYT OBbITh BO3BEACHUE YHUCIA B 1I€-
JYI0 TOJIOKUTEIBHYIO CTEINEeHb, BhIuuciaeHue ¢aktopuana. C npyroi cro-
POHBI, JIIOOOH PEKYPCUBHBIN aJITOPUTM MOXKHO peain3oBarTh 0€3 IpuMEHe-
HUs peKypcuil. JIOCTOMHCTBOM PEKYpPCHM SIBIIIETCS KOMITAKTHAs 3aIUCh, a
HEJIOCTATKOM Pacxoj] MaMsITH Ha TOBTOPHBIC BBI30BBI (DYHKIIMI U Mepeiady
apaMeTpoB, KpOME TOTO, CYIIECTBYET ONMACHOCTh MEPEIIOTHEHUS TTaMSITH.

B pexypcuBHOl GyHKIIUM HEOOXOAUMO 00s13aTEIBLHO MPETyCMOTPETh
3aBEpIIIEHUE PEKYPCUBHOTO BbI30Ba. MHaue GyHKIMS HUKOTAA HE 3aBep-
AT CBOIO PadoTYy.

PaccMOTpuM NpUMEHEHHE PEKYPCUU HA MPUMEPaX.

3AIAYA 4.7. Beiuncauth hakTopuat yuciia A.

Beruuciaenune ¢akropuaga moapoOHO paccMoTpeHo B 3ajgade 3.10
(puc. 3.29). [ns pemeHus 3Tol 3a7a4d ¢ MPUMEHEHUEM PEKYPCUU CO3/1a-
muM pyukuio factorial, anroputm KOTOpou MpeAcTaBieH Ha puc. 4.9.

factorial(n) ]

+ -
factorial=1 factorial=n*factorial(n-1)
[ KoHeLl ]

Pucynox 4.9: Aneopumm eviuucnenus gakmopuana

TekcT nmoanporpaMmMsl C IPUMEHEHUEM PEKYPCHUH:
function factorial (n:word) :longint;

begin

if n<=1 then factorial:=1

else factorial:=n*factorial (n-1)
end;

var 1:integer;
begin
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write ('i=");

read (1) ;

write (i, '!="',factorial (1)) ;
end.

3AJIAYA 4.8. BIUUCIUTD 7-10 CTEIICHb YUciia a (1 — 1eJI0e YHUCIIO)

Pe3ynpTaToM BO3BEACHUS YKCIIA @ B LIEITYIO CTEIICHD 71 ABIISICTCS YMHO-
»KEHHE 3TOTO0 Yhclia Ha ce0s 7 pa3. Ho 3To yTBepkaeHHEe BEPHO TOIBKO IS
MOJIOKUTENBHBIX 3HAUCHUH #n. ECiM n MpUHUMAaeT oTpuIlaTebHbIEC 3HAUYe-

n

Hus, T0 4 =—, . B cnyuae ecim n=0, 10 a’=1.
a

Jlnst pemieHust 3ajaud CO3AaJMM PEKYPCUBHYIO (DYHKIHMIO stepen,
aJTOPUTM KOTOPOU IpeAcTaBieH Ha puc. 4.10.

| stepen(a,n) |

Y

stepen=a“*stepen(a,n-1)

stepen=1/stepen(a,-n)

KOHeL|

Pucynok 4.10: Pexypcushwiu areopumm 8bl-
YUCIeHUs CMenelu Yucia
dparMeHT MporpaMMbl C TPUMEHEHUEM PEKYPCUH:
function stepen(a:real;n:word) :real;
begin
1if n=0 then stepen:=1
else
if n<0 then
stepen:=1/stepen (a, -n)
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else
stepen:=a*stepen(a,n-1);

end;
var
X:real; k:word;
begin
writeln('x="); readln (x);
writeln('k="); readln(k);
writeln(x:5:2,'"',k,"'=',stepen(x,k) :5:2);
end.

3AJJAYA 4.9. Berancnuth n-¢ urciao @udoHavyu.

Ecnu HyneBoM 35€MEHT MOCHEA0BATEIBHOCTH PABEH HYIIO, MIEPBBIA —
CAVHUIIC, a KAXKbIN MOCISAYIONIUN MpeICcTaBIsieT COO0M CyMMY JBYX Mpe-
JBITYIUX, TO 3TO MOCAeA0BaTeIbHOCTh ynucesn ®udonayuu (0, 1, 1, 2, 3, 5,
8, 13,21,34, ...).

Anroput™m pekypcuBHOM (yHkunu fibonachi n3obOpaxkeH Ha puc.
4.11.

| fibonachi(n) |

fibonachi=n fibonachi=fibonachi(n-1)+fibonachi(n-2)

i.

| koHey |

Pucynok 4.11: Pexypcushwiu aieopumm 8bl4ucieHusi Yucid
Dubonauyu
TekcT noanporpaMmet:
function fibonachi (n:word) :word;
begin
if (n=0)or(n=1) then fibonachi:=n
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else fibonachi:=fibonachi (n-1)+fibonachi (n-2);
end;
var x:word;
begin
write ('BBemmure HOoMep umcia duboHauum x=');
readln (x) ;
writeln(x,' -e uwmcyo OomboHauuum = ',

fibonachi (x));
end.

4.7 OcobeHHocmu pabomsbi ¢ nodnpozpamMmmamu

PaccMoTpuM e1ie HeCKOJIBKO CIIOCO00B nepedaiu napamempos B 1oj-
pOTrpammy.

4.7.1 IlapaMeTpbI-KOHCTAHTbI

llapamemp-xoncmanma yKa3bIBa€TCsl B 3arojIOBKE IMOIAINPOTPAMMBI
Mo00HO MapamMeTpy-3HAYEHUI0, HO TEpPe]l €r0 UMEHEM 3alKChIBACTCS 3a-
PE3EPBUPOBAHHOE CIOBO CONst, IEUCTBUE KOTOPOTO PAaCHpPOCTPAHSAETCS
710 OvbKaIneit Touku ¢ 3anstoi. [lapameTp-koHCcTaHTa niepeaaeTcs B MO/ -
mporpaMMy Kak TapameTp-TiepeMeHHas, HO KOMIWISATOpP OJIOKHPYET JIFO-
Oble TTPUCBAMBAHUS MapaMeTPy-KOHCTAHTE HOBOTO 3HAYEHHUS B Tej€ MOJ-
MPOTPAMMBI.

B s3pike Free Pascal MoxHO uCmionb30BaTh apaMeTPhI-NIEPEMEHHBIC U
napaMeTPhI-KOHCTAHTBI 0€3 yKa3aHWsl TUIA, U TOraa (paKTUUECKUW mapa-
METP MOXKET OBbITh MEPEeMEHHOM JIFOOOT0 THUIIA, @ OTBETCTBEHHOCThH 3a Mpa-
BWJIBHOCTh HCIIOJIB30BaHUS TOTO WJIM HWHOTO IMapaMeTpa BO3Jaraercs Ha
IPOTPAMMUCTA.

4.7.2 llpouexypHbie THIIbI

IIpoyedypnvie munevr ObLIM pa3pabOTaHbl KaK CPEJICTBO IeEpeaadu
GyHKIUN 1 Ipoleayp B KauecTBe (PaKTHUUECKUX MapaMeTpoOB oOpaIeHus K
Ipyrum mporeaypam u GyHkiusm. s oObsIBACHUS TPOLIEAYPHOIO TUMA
UCIIOJIB3YETCs 3ar0JIOBOK MOJIPOrPAMMBI, B KOTOPOM MPOIYIIEHO €€ UMS.
CymiecTByeT JiBa MPOLEAYPHBIX TUIA: MUn-npoyeoypa u mun-@yHKyus:
type
TUII_Hnpouenypa=procedure (QopMalibHEE MIapaMeTpHl) ;
Tun_ pyHxuma=function (dopmasyibHEIE NapaMeTphl) : TUII;

Kpome Toro, B mporpamMmme MOryT ObITh OOBSABIEHBI IEPEMEHHBIE MPO-
LETyPHOIO THUIIA:
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var

UMSA [IepeMeHHOM 1: Tun npouenypa;

UMA TIePEeMeHHOM 2: Tul QyHKUUA;

Hampuwmep:

type

Funl=function (x,y:real) :real;

Fun2=function:string;

Procl=procedure (x,y:real; var c,z:real);

Proc2=procedure ()

Var

Fl,f2: Funl;

pl,p2: Procl;

mass:array [1..5] of Proc2;

Obpawamobcs K TIEPEMEHHBIM MPOIEYPHOIO THIIA CIIEAYEeT 110 UX aj-
pecy™*:

GrMa nepeMeHHOMU

PaccmoTpum MexaHu3M nepenadu MoAnporpaMm B Ka4ECTBE MapaMeT-
a Ha MPUMEPE CICAYIOMIEN 3aJIa4H.

3AJJAYA 4.10. Co3gate nporpaMmmy, KOTOpasi BBIBOJUT Ha SKpPaH Ta-
omuity 3HaueHuit Gyukuit f(x) u g(x).

BriunciieHue U BbIBOJ 3HAUYEHHUM OCYIIECTBIISIIOTCS ¢ TOMOIIBIO (PYHK-
uuu VivodFunc. Ee mapamerpsi:

*a M b — IpaHUIIBl HHTEPBajIa U3MEHECHHS apryMeHTa (PyHKIINH;

* N — KOJWYECTBO TOYEK, HAa KOTOPhIC Oy/eT pa3OUT uHTEpBai (a, b);

o £f — uMsa QyHKIHH.

type {Onmcanme npouenypHoro tuna func.}

func=function(x:real) :real;

function VivodFunc (a,b:real;

N:word; £f:func) :integer;

var
X,y,hx:real;
f:text;
begin
{llar mM3MeHeHud [IepPeMEeHHOM X. }
hx:=(b-a) /N;
X:=ay;

54 Omneparus B3saTUs anpeca (1. 2.4.4)
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while (x<=b) do
begin
y:=ff(x);
writeln('x="',x:5:2," y="',y:7:2);
X :=xX+hx;
end;
end;
{Onpenenienme oyHkumMm f m g c onmcaresieMm far.}
function f(x:real) :real; far;

begin
f:=exp(sin(x)) *cos (x) ;
end;
function g(x:real) :real; far;
begin
g:=exp (cos(x)) *sin (x) ;
end;
begin

{Beizor Vivodfunc ¢ odyHkumem f B KauecTBe Iapa-
MeTpa. }

VivodFunc (0,1,7,Q@f);
writeln;

{BeizoB Vivodfunc ¢ byHKUMENM g B KadecTBe Iapa-
MeTpa. }

VivodFunc (0, 2,8, Qqg);

end.

B sa3bike Free Pascal ecth BO3MOXXHOCTh MCIOJIB30BAHHUS B KaueCTBE
(dhopMaTbHBIX TTAPAMETPOB MACCUBOSE (DYHKYUIL.

Moaudummpyem 3amauy 4.10. Ilporpamma, mpencraBieHHas naiee,
BBIBOJIUT HA dKpaH TaOIUIly 3HAYEHUN HECKOIBKUX (PYHKIMI C MOMOIIBIO
dbyakuu VivodFunc. 31ech B poiid MapamMeTpoB (PYHKITUH BHICTYTAIOT:

*uHTEpBAI (2, b);

* KOJIMYECTBO y3JI0B N MHTEpBaI (a, b);

emaccuB QyHKIUN f £, B KOTOPBIX HEOOXOIUMO BBIYUCIUTH 3HAUCHUS;

* KOJTM4ecTBO (QyHKIMM m B MaccuBe ff.

type

func=function (x:real) :real;
{B mpouenypy VivodFunc nepenaetTcsd}
{BxomHOM napametrp ff -
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OTKPHITEI MacCCUB QYyHKLMI . }
function VivodFunc (a,b:real;N:word;

ff:array of func; m:word) :integer;

var

X,y,hx:real;

i:1nteger;
begin

hx:=(b-a) /N;

{lukJyl o BceM QYHKLUMAM. }

for 1:=0 to m-1 do

begin
X:=a;
while (x<=b) do
begin
{ BelumcJieHMe 23HaueHMsa 1-UM QYHKUUM B TOUKEe X.}
y:=ff[1] (x);
writeln('x="',x:5:2,"'" y=',y:7:2);
X:=x+hx;
end;
writeln;
end;
end;
function f(x:real) :real; far;
begin
f:=exp(sin(x)) *cos (x);
end;
function g(x:real) :real; far;
begin
g:=exp (cos (x)) *sin (x) ;
end;

{OnmucaHme mMaccuBa BOCbMM OOyHkuUMM fff.}

var fff:array[l..8] of func;

begin
{3anuce peanbHBEIX QYHKUUM B Maccup fff.}
fff[l]:=@£; £f£ff[2]:=@g;

VivodFunc(0,1,7,fff,2); {BesoB npolenyprl. }
end.

55 IogpoOHee o mepeaade MaccuBa B MOAIPOTrpaMMy cM. T. 5.10
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Heckonbpko moamporpaMM MOXKHO OOBEAMHSATH B MOJIYJb M 3aT€M HC-
II0JIB30BaTh B JIPYTHUX MporpaMmax. PaccMoTpuM mporiecc co3Ianusi MOy -
751 0oJs1ee MmoJapoOHO.

4.8 Paspabomka modyneu

Mopaysnb — 3TO aBTOHOMHAasi MpOrpaMMHAsl €IUHUIA, BKIIIOYAIOLIAs B
ce0sl pa3InuHbIE KOMIIOHEHTHI: KOHCTAHTBI, IEPEMEHHBIE, TUIIbI, POLEY -
pbl ¥ GyHKIIMUA. MBI HCTIOJIB30BaIU MOysiu Lazarus ripu pa3paboTke BU3Y -
aJIbHBIX TMPUIOKEHUM. Tenepp pacCMOTpPUM, Kak CO34aBaTh JIMYHBIA MO-
IYJIb.

Monyiib UMEET CHEAYIOUIYIO CTPYKTYPY:

UNIT mMa MonmyJis;

INTERFACE
MHTepdercHasa 4YacThb
IMPLEMENTATION
MCIIOJIHAEeMasa 4YacThb
BEGIN

MHMLIMMPYyIasd 4Y4acThb
END.

3aroj0BOK MOJYJSl COCTOMT M3 CIIy»K€OHOro ciioBa UNIT M ClIEayIo-
niero 3a HuM uMeHu. [IpudyeM ums Momynst TOJHKHO COBMNAJaTh C UMEHEM
(daitna, B KOTOpOM OH XpaHuTcsI. Monynb EDIT JOMKEH XPaHUTHCS B
daiine edit.pas.

NHutepdelicHas 4aCcTh HAYMHAETCS CIIYKEOHBIM CJI0BOM INTERFACE,
32 KOTOPBIM HAaXOJATCS OOBSBICHUS BCEX MOOAIBHBIX OOBEKTOB MOMYJIS:
TUIOB, KOHCTAHT, IEPEMEHHBIX U MOANPOrpaMM. ITH OOBEKTHI OYIYT J10-
CTYITHBI BCEM MOAYJISIM U IPOrpaMMaM, BBI3bIBAIOIIUM JAHHBIA MOIYJIb.

Hcnonnsemas 4acThb HAYMHACTCS CITyKEOHBIM CII0BOM
IMPLEMENTATION U COACPKUT OMMCAHUS MOANPOrpamMM, OObSIBICHHBIX
B uHTep(ENCHOM YacTu. 3A€Ch K€ MOTYT OOBSBISITHCS JIOKATbHBIE O0BEK-
ThbI, KOTOPBIE KCIOIB3YIOTCS TOJBKO B MHTEP(PEHCHON YaCTU U OCTaIOTCS
HEJIOCTYIHBIMH TPOTPAMMAM Y MOJTYJISIM, BBI3bIBAIOIIUM JIAHHBIA MOJTYJIb.

B uwHuImmupyromen 4actu pa3MENIAKOTCS HUCIIOJIHAEMBIE OIEPATOPHI,
CoJieprKalllie HEKOTOPBIM (hparMeHT MPOTrpaMMbl. ITH MPOTPAMMBbI UCITOJ-
HAIOTCS J0 MEpeaayd YIpaBJICHUS OCHOBHOW MpOrpaMMe M OOBIYHO HC-
MOJIB3YIOTCSL JUISl TIOATOTOBKH €€ paOoThl. MHUIMUPYIOIas 4acTh MOXET
OTCYTCTBOBAaTh BMECTE C HAUMHAIOIIMM €€ CJI0BOM begin.



207

B kauecTtBe mpumepa paccCMOTPUM MOAY/Ib PaOOThl ¢ KOMILICKCHBIMU
4yuciaa, B KOTOPOM OyIyT MpPEACTaBIEHbI MOANPOrPaAMMBI, PEATU3YIOIINE
OCHOBHBIE OIEPALUH ® ¢ KOMIUIEKCHBIMU YHCIIAMMU:

‘procedure sum(a,b:complex;var c:complex) — HOpo-
LEAypa CIOKEHUS ABYX KOMIUIEKCHBIX YMCEI a U b, pe3yabrar BO3Bpalla-
€TCsl B IEPEMEHHOU C;

.procedure razn(a,b:complex;var c:complex) — nOpo-
LEAYypa BEIYUTAHUSA ABYX KOMIUIEKCHBIX YACEN a U b, pe3yabrar BO3Bpalla-
€TCsl B IEPEMEHHOU C;

‘procedure umn (a,b:complex;var c:complex) — HOpo-
Leaypa YMHOXKEHUS JBYX KOMIUIEKCHBIX YUCEN a U b, pe3yapTar BO3Bpa-
1IA€TCSI B IEPEMEHHOM C;

-procedure delenie(a,b:complex;var c:complex) —
[poleaypa ACICHUs JIBYX KOMIUIEKCHBIX YHACEI a U b, pe3yabTrar BO3Bpa-
IIACTCS B IEPEMEHHOM C;

Kpome Toro, B momyie OyaeT mporieaypa BhIBOIa KOMIUIEKCHOTO YHCIa
Ha DKpaH procedure vivod (a:complex).

TekcT MoayJIsi MPUBEIECH HUXKE.

UNIT compl;

INTERFACE

type

complex=record

X:real;

y:real;

end;

procedure sum(a,b:complex;var c:complex);

procedure razn(a,b:complex;var c:complex);

procedure umn (a,b:complex;var c:complex);
procedure delenie(a,b:complex;var c:complex);
procedure vivod (a:complex) ;

IMPLEMENTATION

procedure sum(a,b:complex;var c:complex);

begin

56 CymmMmoit aByx uucen a+bi u c+di sBisiercs uucio (a+c) + (b+d)i, pasHOCTHIO ITUX YUCEI SIBIIACTCS
gucno (a—c) + (b—d)i, mpomsBemennem — uwnciao (ac—bd) + (bct+ ad)i, acTHRIM YHCIO -
ab+bd

bc+ ad ;
c+d?

c+d
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C.X:=a.xtb.x;

c.y:=a.ytb.y;

end;

procedure razn(a,b:complex;var c:complex);
begin
C.X:=a.x-b.x
c.y:=a.y-b.y
end;
procedure umn (a,b:complex;var c:complex);
begin

C.X:=a.x*b.x-a.y*b.y;
c.y:=a.y*b.x+a.x*b.y;

.
14

.
4

end;

procedure delenie(a,b:complex;var c:complex);
begin

c.x:=(a.x*b.x+a.y*b.y)/ (b.x*b.x+b.yv*b.Vy) ;
c.y:=(a.y*b.x-a.x*b.y)/ (b.x*b.xtb.y*b.vy) ;
end;

procedure vivod (a:complex);

begin

if a.y>=0 then

writeln(a.x:1:3,"'+',a.y:1:3,'1")
else
writeln(a.x:1:3,'-'",-a.y:1:3,"'1")

end;

end.

s pabotel ¢ monynem 3anyctuM (Geany, BBEIEM TEKCT MOJIYJIS,
COXpaHUM €ro mnox mMeHem compl.pas. llocie 3TOro BBINOIHUM KO-
Manay CoOpars. B karanore, rjie COXpaHEH MOAY/b, B PE3YJIBTATE KOMITH -
JSUWA TOSIBATCS JBa daiina — ¢ pacmmperuem .o (B Linux u .obj B Win-
dows), u ¢ pacimupenueM .ppu. s ucnonb30BaHus HY>)KEeH UMEHHO (aitn
C pacuupeHuem .0. Ternepb CKOMIUIMPOBAHHBIN (hailsl MOIYJIS C pacIInpe-
HUEM .0 JOJDKEH HAXOAMUTCS MO0 B TOM K€ Karajlore, 4To U mporpamma,
KOTOpasi OyJeT €ro BbI3bIBaTh, JTMOO B TOM, IJI€ HAXOMATCS CTaHAAPTHHIC
MOJYJIA BallIEr0 KOMIUJIATOPA.

Tenepp MOXHO HamMcarh MPOrpaMMy, MCHOJIB3YIOULYI0 3TOT MOIYJb.

TexkcT 3TOM KOHCOJIbHOW MPOTrpaMMBbl IPUBEIECH HUXKE.
uses compl;
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var g,h,e:complex;

BEGIN

writeln ('BBemguTe nepBOe KOMIIJIEKCHOE UMCJIO')
read(g.x,9.v);

vivod (g) ;

writeln ('BBemouTe BTOpPOE KOMIIJIEKCHOE UMCJIIO')
read(h.x,h.vy);

vivod (g) ;

sum (g, h,e) ;

writeln ('Cymma uwmces') ;

vivod (e) ;

razn(g,h,e);

writeln ('PasuocTe umcesl');

vivod (e) ;

umn (g, h,e);

writeln ('lIlpousBeneHme uyucen');

vivod (e) ;

delenie (g, h,e);

writeln ('YacTHOe umcen');

vivod (e) ;

end.

Pe3ynpTaThl paboThl mporpaMMbl MpeICcTaBaeHbI Ha puc. 4.12.
= TepMuHan

@aiin Opaeka Buwg TepmuHan Brnagkw Cnpaeka

BeeguTe NepBoe KOMNAEKCHOE 4YKWCAO
34

3.000+4.0001

BEeeguTe BTOpPOE KOMNMAEKCHOE 4YKWCAO
8 -9

3.000+4.0001

CyMma dncen

11.000-5.0001

FazHoCcTe 4yKcen

-5.0060+13. 0001

MpowzeegeHne ducen

60.000+5.0001

YacTHoe 4dwncen

-0.083+0.4071

(program exited with code: @)
Press return to continue

Pucynoxk 4.12: Onepayuu ¢ komniexcHwl-
MU YUCTAMU

e

e
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4.9 3adayu 0511 caMocmosimesibHO20 peuweHUs!

Hanummre nporpammy, UCIIONIB3Ys MPOIEAYPHl U (PYHKITUH.

1. BBoauTcs mocienoBaTeabHOCTD ENbIX uncel, 0 — KoHell mociaea0-
BaTelbHOCTH. ONpenennThb, COACPKHUT JU TMOCIEI0BATCIIBHOCTD XOTS OBl
OJTHO YMCJIO, CyMMa ITu(dp B KOTOPOM paBHa uX kKonudecTBy. Co3naTh mpo-
1eIypy, KOTOpasi BO3BpAIllaeT CyMMY U KOJIMYECTBO U] B UKCIIE.

2. BBoauTcs nocnenoBaTeabHOCTh 1EenbIX uncen, 0 — KOHEl MOoCIeI0-
BarelbHOCTU. ONpenennuThb, COACPKUT JU IMOCJIEI0BATEIBHOCT XOTS OBl
OJIHO COBEpPIICHHOE 4uCIo. sl onmpeneneHuss COBEPIICHHOIO 4ucia CO-
31aTh (QYHKIIHIO.

3. BBoauTcsa nociaenoBaTeabHOCTh U3 N IIEIBIX ITOJIOKHUTEIBHBIX DJIC-
MeHTOB. OnpeaeianTh, COACPKUT JIM MOCIEI0BATEILHOCTb XOTS Obl OJHO
nmpocTtoe yucyo. JJis onpeaeneHuss IpoCcTOro YMciaa co3aaTh (PyHKITHIO.

4. BBoauTcst mociienoBaTeIbHOCTh U3 N IIEJIBIX MOJ0KHUTEIBLHBIX DJIe-
MeHTOB. [locunTarh KOJIMYECTBO 4YMCENl MAIMHAPOMOB. s ompeneneHus
MaJIMHAPOMA CO3/1aTh (PYHKIIHIO.

5. BBoauTcsa nocienoBaTreibHOCTh U3 N IEJIBbIX IMOJOKHUTEIbHBIX DJIe-
MEHTOB. [locunTaTh KOJMYECTBO COBEPIICHHBIX YHUCEI B MOCIEA0BATEb-
HOCTH. J[J1 oTnipeneneHnsi COBEPIIIEHHOTO YHUCIIa CO3AaTh (DyHKITHIO.

6. [locTymaeT nmocienoBaTeIbHOCTD LEJBIX MOJ0KUTEIbHBIX unced, ()
— KOHeEI[ mocieaoBareabHOCTH. OmnpenenuTb, B KAKOM W3 YHCEel OOJIbIIe
Bcero naenutenei. [y moacuera nenuTeNed 4uciia MCHOIb30BaTh (PYHK-
IUIO.

7. IlocTymmaeT mocienoBaTeIbHOCTh LENBIX MOJ0KUTEIbHBIX uncel, ()
— KOHeIl mocieaoBarenbHOCTH. OnpeaeanTb, B KaKOM W3 4Yhcell OOobIie
Bcero mudp. s noacyera konudecTBa nudp 4ucia UCIOIb30BaTh (DYHK-
ITHIO.

8. BoiBecTn Ha »KkpaH 3HaueHUs QyHKIUU fx)=x-2e¢° U ee mepBou
IIPOM3BOJHOM f'(x), B Auamna3oHe oT -5 70 5, ¢ marom 0.5. [[1s BeIYKACICHUS
3HaueHu# f(x) u f'(x) co3mars GyHKIHH.

9. BBoauTCs MOCIEA0BATEIBHOCTE N3 N IICNIBIX MOJOKHUTEILHBIX dJIe-
MeHTOB. HailTu 4nciio ¢ MUHUMaIbHBIM KoJinuecTBOM 1udp. st onpese-
JICHUS KOJTMYeCTBa U(Mp B YKCIIC UCIIOIL30BaTh (PYHKITUIO.

10. BBoauTcs nociieaqoBaTeabHOCTh M3 N LIEIbIX 2J1€MEHTOB. 15 Bcex
MMOJIOKUTEIILHBIX 3JEMEHTOB IOCJIEA0BATSIILHOCTH BBIYHUCIUTL 3HAUYCHUE
(dakTopraia U BHIBECTH €ro Ha Iedarb. Beruucienue (akropuana odop-
MUTH B BHI€ QYHKITHH.
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11. IToctynaet nociien0BaTeIbHOCTD LETBIX MOJOKUATEIBHBIX yuce, ()
— KOHEI] MOCJIE0BAaTEIbHOCTH. BBIBECTH Ha 3KpaH BCE 4YMCla MOCJIEA0Ba-
TE€JILHOCTH, HE SIBJISIOLIMECS IMPOCTBHIMHM, U UX Jenutenn. OnpeneciacHue
MPOCTOro ynciaa opOpMHUTH B BUI€ (PYHKITUH.

12. BBoauTcsa nmociaenoBaTeIbHOCTh M3 N IIEIBIX AJIEMEHTOB. BriBecTH
Ha 2KpaH BCE YMCJIa MOCJIEA0BATECILHOCTH, SBIISIIOIIAECS COBEPIICHHBIMH,
u ux genutenu. OmpeneneHue COBEPIICHHOTO 4YHcia O(QOPMUTH B BHJIC
byHKIH.

13. ITocTtynaer mocneqoBaTeIbHOCTh LENBIX MOJOKUTEIBHBIX YHCEN,
0 — xoHen mociuenoBarenbHOCTH. Haiitu cpegnee apudmerndeckoe mpo-
CTBIX YHCEJ B 3TOM MOCieAoBaTebHOCTH. OnpeneneHrue mpocToro 4yucia
0o(OpMUTH B BUJIC (PYHKIIHIA.

14. B nocnenoBarebHOCTH M3 N IIENIBIX HNOJIOKUTEIBHBIX DJIEMEHTOB
HaWTH YKUCJIO C HAUOOJIBIIIMM KOJIMYECTBOM HYJIEH B CBOEM IpE/ICTaBIC-
Huu. COCTaBUTh (PYHKIIMIO JIS TTOJICUETa HYJIEH B UHCIIE.

15. B nocnenoBaresHOCTH M3 N IIENIBIX MOJOKUTEIBHBIX DJIEMEHTOB
HAWTU CyMMY BCEX MAIMHIPOMOB. JJIs onipeniesieHus NaluHApoMa Co31aTh
(GyHKIHIO.

16. Tloctynaer mocienoBaTeIbHOCTD LENbIX MOJIOKUTEIBHBIX YUCE,
0 — xoHeln mocnemoBareabHOCTH. ITocyuTaTh KOJIMYECTBO DJIEMEHTOB IIO-
CJIE0BaTEIbHOCTH, UMEIOIIUX B CBOeM IpejactaBieHuu 1udpy 0. Co3narb
MPOLIEAYPY, BO3BPAIAIOIIYIO 3HAYCHUE UCTHHA, €CIIA B YHUCJIE €CTh HYJIH, U
JI0’Kb B MIPOTUBHOM CJTy4ae.

17. IlocTtynaer mociaeqoBaTeIbHOCTD LENBIX MOJOKUTEIBHBIX YHCEN,
0 — KoHel mocCIeqOBaTENbHOCTH. I KaXXJ0ro 4uciaa HauTH KOJIMYECTBO
Hylel u equanll. Co3aaTe NpoOLEAypy, KOTOpas BO3BPAIIACT KOJIUYECTBO
HYJIEH U €IVHULL B 38JAHHOM YUCIJIE.

18. BrRoguTcs nociaenoBaTeIbHOCTh U3 N IEJIbIX 3JIEMEHTOB. [[J1s Kax-
JIOTO DJIEMEHTA MOCJEA0BATeIbHOCTH HANTH cpeiHee 3HaAYeHue ero nudp.
Coznarb GyHKIMIO 71 pacueTa CpeIHETr0 3HaYCHUS IU(p B YUCIIE.

19. Tloctynaer mocienoBaTeIbHOCTD LENbIX MOJIOKUTEIBHBIX YUCE,
0 — xoHer nocnenoBareabHOCTU. OmpeneauTh KOIU4ecTBO MUudp U Hau-
MEHBIIYIO IUPPY IS KKIOTO YHCla MHocjeaoBarelbHOCTH. Hamucarthb
MpOLEAYPY, KOTOpas Iyl 3aJaHHOTO 4YMCJIa BO3BpAllacT JIBa Mapamerpa:
KOJIMYE€CTBO IIU(P B HEM U HAUMEHBIITYIO LTUDPY.
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20. BBoauTcs nocneaoBaTebHOCTh U3 N 1EIbIX 21E€MEHTOB. s Kax-
JIOTO 3JIEMEHTAa MOCJEeI0BATEIbHOCTH BBIBECTU HA SKPaH KOJIWYECTBO LUGP
U KOJIM4YecTBO nenuteneil. Hanmucare mponenypy, KoTopas pacCUMTHIBAET
o0a mapamerpa.

21. ITocTynaeTr mocieaoBaTeIbHOCTh LEJIbIX MOJTOXKUTEIbHBIX YUCET,
0 — KOHEIl TOCIEeI0BAaTEIBbHOCTU. 3aNUCATh KAaXA0€ YHUCIIO MOCIEA0BATENb-
HOCTU B oOpatHOM nopsiake. Hanpumep, 12345 — 54321, Coznate GyHK-
MO JIJIs1 TpeoOpa3oBaHus YUCia.

22. Iloctymaer mocnenoBareIbHOCTh LEJbIX MOJOKUTENBHBIX YHCEIL,
0 — KOHeI MOCIEeN0BATENbHOCTH. {151 KaKI0TO 3JIEMEHTA MOCIEI0BATENb-
HOCTH BBIBECTH Ha dKpaH KOJIMYECTBO ITU(PP B YKUCIIC U HAMOOJBIIYIO ITH (-
py. Hanucare npouenypy, KoTopasi BO3BpalaeT KOJIWYECTBO UU(p U Hau-
OosblyI0 HU(py 3aAaHHOTO YUCIIA.

23. Bronutcs nocienoBaTeabHOCTh U3 N IEIbIX MOJIOKUTENbHBIX AJ1e-
MEHTOB. JJI1 IPOCTHIX 3JIEMEHTOB MOCIEA0BATEIbBHOCTH OMPEACIIUTDh CyM-
My tudp. Hanmucare nporneaypy, KoTopasi IpoBEPSIET, SABISICTCS JIU YHCIIO
IPOCTBIM, U BBIUUCIAECT CyMMy Iu(dp B HEM. Eciu 4ncio npocThiM HE SIB-
JsieTCs, TO MPOLEIypa BbIIAET COOTBETCTBYIOIIEE COOOIICHHE.

24. TlocTynaeT MmocaeaoBaTeIbHOCTh MEJIBIX MOJTOXKUTEIBHBIX YUCET,
0 — xoHeIl] mocyenoBaTeabHOCTH. JJIs KaXkA0ro Yucia ONnpeaeanTh CyMMY
U KojudecTBo 1udp B uncie. Hanucare npouenypy sl MOACYETa CyMMBI
U KoJin4yecTBa Mudp B YUCIIE. -

25. BeiBecTu Ha dKpaH 3HauYeHUS (QYyHKIUNA [ (x)Z\/(5X3)-sin(x2) u

X

4
g(x)= ¢ eamx 20 g juanasone or a 10 b, ¢ warom . [l BeIYKCIIE-
\/ x ,ecaux<0

HUS 3HaYeHui f(x) u g(x) co3narb GyHKIMH.
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5 WUcnonb3oBaHue A3bika Free Pascal ana obpa-
OOTKM MaccuBOB

5.1 O6buwue ceedeHust 0 Maccusax

B nmpeapigymux rmaBax Mbl pacCMarpuBaid 3aJadd, B KOTOPBIX HC-
MIOJIB30BAJIUCH CKAJIIPHBIC MepeMeHHbIe. OTHAKO MpH 00pabOTKE OTHOTUI -
HBIX JAHHBIX (IIEJOYMUCICHHBIX 3HAYEHUM, CTPOK, J1aT U T.I1.) OKa3bIBACTCS
yI0OHBIM HCIOJIb30BaTh MacCuBhl. Hampumep, MOXKXHO CO3/1aTh MaCCUB JJIs
XpaHCHUs 3HAYCHUM TEMIIEPATYPhI B TEYCHUE ToJ1a. BMECTO CO31aHu MHO-
xecTBa (365) nepeMeHHbBIX I XPAHEHUS KaXKJIOW TEMIIEpaTypbl, HAIIPU-
Mep temperaturel, temperature?, temperature3, ... tem-
perature365 MOXHO MCIOJIB30BATh OJMH MAacCUB C UMEHEM temper-—
ature, rae KaxjaoMy 3HaUYCHHIO Oy/IeT COOTBETCTBOBAThH MOPSIAKOBBIN HO-
Mep (puc. 5.1).
[Ne snemeHTa

[temperature

1 2 3| 4...
-1.9 -3 -6.7 1
Pucynox 5.1: Maccue 3snauenuti memnepamyp

Takum 00pa3oM, MOKHO JIaTh CIIEYIOIIEE ONpPEICIICHHE.

Maccué — CTpyKTYpUPOBaHHBIN THUI JAHHBIX, COCTOSIIINI U3 (PUKCHUPO-
BAHHOI'O YKCJIA JJIEMEHTOB OJHOTO THUIIA.

MaccuB, npeACTaBICHHbIM HA PUCYHKE 5.2, UMEET 7 3JIIEMEHTOB, Kax-
JIBIM 3JIEMEHT COXPAHSIET YHCIIO BEIMIECTBEHHOTO TUIIA. DJIEMEHTHI B MACCH-
BE MPOHYMepoBaHbl OT 1 10 7. Takoro pojia MacCuB, MPEACTABISIONINANA CO-
001 TPOCTO CMMCOK JIAHHBIX OJTHOTO M TOTO K€ TUIA, HA3bIBAIOT MPOCTHIM,
WA OOHOMEPHBIM MacCUBOM. J[JI1 HOCTyma K JaHHBIM, XPAHSAIIAMCSA B
OTPEJICIICHHOM 3JIEMEHTE MaccHuBa, HEOOXOJUMO YyKa3aTh UMs MacCHBa U
MOPSIAKOBBIM HOMEDP ATOIO JIEMEHTA, Ha3bIBAEMbIN UHIEKCOM.

364
2

365|
43|

1-1 anemeHT
Maccupa

2-1 3NeMeHT
MaccuBa

3-1 anemeHT
MaccuBa

4-i1 anemMeHT [B-I anemMeHT |6-in anemMmeHT

MaccKBa

MaCCWBa

MaCcCKBa

/-1 anemMeHT
Maccuba

-1.5

-3.913

13.672

-1.56

45.89

4.008

-3.61

Pucynok 5.2: Oonomepuwiii maccus us 7 6eujecmeeHHblX Yuce’
Ecnu Bo3HMKaeT HEOOXOAMMOCTh XpaHEHHUs JaHHBIX B BUJE TaOIHII, B
dbopmare CTPOK M CTOJIOIOB, TO HEOOXOIUMO HCMOb30BaTh MHOTOMEPHBIE

MAaCCHBBI.

Ha pucynke 5.3 mnpuBeieH NpUMEpP MacCHBa, COCTOSIIETO U3 TPEX
CTPOK M YEThIPEX CTOJIOIOB. DTO 08ymepHbili maccug. CTPOKU B HEM MOXK-
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HO CUUTarb HepBBIM I/IBMepeHI/IeM, a CTOJI6LIBI — BTOpI:IM. I[J'IH ,Z[OCTYHa K
JaHHBIM, XpaHHHII/IMCSI B OTOM MacCCHBC, HCO6XOJII/IMO YKaBaTB nMs MaCCHu-
Ba W JBa HMHACKCA, HCpBBIfI JOJIZKCH COOTBCTCTBOBATH HOMpr CTpOKI/I, a
BTOPON — HOMEPY CTOJIONA, B KOTOPBIX XPAHUTCS HEOOXOIUMBIN IIEMEHT.

Homepa cTonbLoB

1 2| 3 4

1 63 43 -134 502
2 11 47 812 85

Homepa cTpok

3 -2.4 6.2| 11.23 8.18

Pucynox 5.3: J[eymepnwiii uucnosou maccug

[Tocne o011ero 3HaKOMCTBA € MTOHATUEM «MACCHB», pACCMOTPUM pado-
Ty ¢ MaccuBaMu B si3bike Free Pascal.

5.2 OnucaHue maccueos

Jyist onmucaHusi MaccuBa CIyKar cliy>keOHble ciioBa array of. Onu-
caTh MacCHB MOYKHO JIByMS CIIOCOOaMHM:

BBecTn HOBBIM THN JAHHBIX, & IIOTOM OIMCATh IEPEMEHHBIE HOBOTO
tuma. B aTom ciydae ¢opmar orneparopa type CIeayromui:

type

uMAa Tuna = array [Tun mHuekca] of

TUII _KOMIIOHEHTOB;

B kadyecTBe THHA MHJAEKCA CIECAYET HCIIOJIb30BaTh MNEPECUUCITUMbBIN
Tum. TUN_KOMIOHEHTOB — 3TO JIFOOOW paHee ONpeAeTCHHBIN THI JaH-
HBIX, HAIIpUMEP:

type

massiv=array[0..12] of real;

//TUIl OaHHBIX mMassiv M3 13 BJIeMeHTOB,

//3yeMeHTH HyMepyoTca oT 0 mo 12.

dabc=array[-3..6] of integer;

//Tun pmaHHeX dabc m3 10 »JjIeMeHTOB,

//3JIeMeHTH HYyMepyKnTCa OT -3 IO 6.

var

X,y:massiv;

z: dabc;
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MOXHO HE BBOJINTH HOBBIM THII, @ MPOCTO ONKCATh NEPEMEHHYIO CJIE-
JTYIOIHUM 00pa3oMm:

var

rnepeMeHHad: array [Twun mHuekca] of

TUII_[IePEeMEHHOM;

Hanpuwmep:

var

Z,x: array[l..25] of word;

//MaccuBE z M X U3 25 sHaueHum Turna word,

//3JIeMeHTH HyMepylTca oT 1 mo 25.

g:array[-3..7] of real;

//MaccuB g u3 11 sHauveHur Tuna real,

//KOTOpEIE HyMepyilcs oT -3 mo 7.

JI1s1 onrcanust MacCuBa MOXKHO MCITIOJIb30BaTh MPEIBAPUTEIILHO OIpe-

JCJICHHBIC KOHCTAHTHI:
const

n=10;

m=12;

var

a: arrayl[l..n] of real;

b: array[0..m] of byte;

Koncmanmut 0onoicubl 61mv onpeoenenvt 00 UCNONb30BAHUSA, MAK KAK
maccus He mooicem Ovlms nepemeHHol OnuHbl!

JIBymMepHBINT MaccuB (MaTpuily) MOXKHO OMNHUCATh, MPUMEHUB B Kaue-
CTBE 0a30BOT0 THUMA (THIIA KOMIIOHEHTOB) OJHOMEPHBIM:

type

massiv=array[l..200] of real;

matrica=array[l..300] of massiv;

var

ab:matrica;

Takas e CTpyKTypa MoJly4aeTcsl MPU UCIOIb30BaHUU APYTOor (HOPMBI
3aIUCH:

Type

matrica = array [1..300,1..200] of real;
var

ab:matrica;

WIN

var ab:array [1..300,1..200] of real;
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[Tpu Bcex Tpex onmpeAesieHUsIX Mbl MOJy4Yald MAaTPUILy BEIIECTBEHHBIX
guced, cocrosryto u3 300 crpok u 200 cTon0110B.

AHaJOTMYHO MOXHO BBECTH TPEXMEpPHBIA MACCUB, WA MAaCCHUB
OOJIBIIIETO YK CIIa U3MEPEHUM:

type

abc=array [1..4,0..6,-7..8,3..11] of real;

var b:abc;

5.3 Onepayuu Had maccusamu

Jlnst paboThl ¢ MAacCMBOM KaK C €IMHBIM IIEJIBIM HaJ0 HCIOJIb30BaTh
uMs MaccuBa (0e3 yKazaHusl HHAEKCA B KBaIPATHBIX CKOOKax). Jliist qocTy-
na K 3JIEMEHTY MacCHBa HEOOXOJUMO yKa3aTh UMsS MAacCHBa U B KBaJparT-
HBIX CKOOKaX MOPSIAKOBBIM HOMEp JJIEMEHTa MaccuBa, Hampumep X|[1],
y[5], ¢[25], A[8].

B s3pike Free Pascal ompenenena onepainusi npucBanBaHus JIJis Mac-
CHUBOB, UJEHTUYHBIX MO CTPYKTYpe (C OJMHAKOBHIMU THUIIAMU HHJIECKCOB U
komnoHeHToB). Hanpumep, eciiv MaccuBbl C U D ONUCaHbI Kak

var C,D: array [0..30] of real;
TO MOXHO 3amnucarh oneparop C:=D;. Takas onepanus cpa3zy BceM

i-=1 dJIeMeHTaM MaccuBa C IIpu-
CBOUT 3HAYECHUS COOTBET-
CTBYIOILIMX MM I10 HOMEpaM
DJIEMEHTOB MaccuBa D.
Brimonnenue 110001
JIPYror omepanuy HajJl Mac-
CHUBOM HAJI0 OpPraHU30BbI-
BaTb IMO3JIEMEHTHO, A

ObpaboTka i-ro anemeHTa MaccuBea gero H€O6XOI[I/IMO OpraHu-
30BaTb MUK, B KOTOpPOM
nocjeoBaTeIbH0  00paba-

THIBaTh AJIEMEHTHI MAaCcCHBA,
cHavasia oOpabaTbiBacM

) NIEPBBII AJIIEMEHT MacCHBa,
Pucynok 5.4: Brok-cxema 06pabomru  sgrenm BTOPOHA, TpeTHii,

ANeMEHMOE MACCUBA C UCNONb30BANUEM  n_}i (puc. 5.4-5.5).
YUKIA ¢ Npeoycroguem

ir=i+1

ey

Jl1st 06pabOTKH AJIIEMEHTOB MaccHBa YI00HO UCTOB30BaTh UK for.
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v

_,.<

i=1,N

}

I

ObpaboTKa i-ro aneMeHTa MaccMBa

Pucynok 5.5: Brox-cxema oopabomxu se-
MEHMOB8 MACCUBA C UCHONIb30BAHUEM YUKILA C_fOr

5.4 Beo0d-ebice00 3/1IeMeHmMoe8 Mmaccuea

SA3pik Free Pascal He mMeeT cheruanbHBIX CPEJICTB BBOJIa-BBIBOJIA
BCEr0 MAacCHBa, MOATOMY JIAHHYIO OIEPAIUIO CIIEyEeT OPraHU30BBIBATH

ITODJICMCHTHO.

IIpu BBOAE MaccuBa HEOOXO-
TUMO TIOCJIEAOBATEIbHO BBOAUTH
1-i, 2-%, 3-1 U T.J. DJIEMEHTHI
MacCcuBa, aHAJOTHYHBIM 00pa3om
MOCTYNUTH U NpH BbIBOJIE. Clieno-
BaTEJIbHO, KaK JJi1 BBOJA, TaK U
JUISL BBIBOZIA HEOOXOUMO OpTaHH-
30BaTh CTAHJAPTHBIA ITUKJI OOpa-
0oTKu MaccuBa (puc. 5.6 - 5.7).

Jlnst oOpareHus K AJIeMEHTY
MaccMBa HEOOXOJMMO  yKasarb
UM MacCHMBa M B KBaJIpaTHBIX
CKOOKaxX HOMEP AJIEMEHTA, HalpH-
Mep X[5],b[2] ntna.

5.4.1 Opranusanusi BBO-
Aa-BbIBOJA

PeanuzyeM 3Tu anroputmbl B
KOHCOJIBHBIX IMPHJIOKCHUSX.

ir=i+1

Pucynox 5.6: Aneopumm 8600a

Mmaccuea X ¢ ucnonv3osanuem UuuKia

C npeoyciosuem

/BBOII BJIEMEHTOB MaccuBa X C IMIOMOIBK LIMKJa while.

var x: array [1..100] of real;

i,n: integer;
begin
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writeln ('BBemuTe pasMep mMaccuea'); readln (N);
i:=1;
while (1<=N) do
begin
write('x(',1,')= ");
readln(x[1i]) ;
i:=1+1
end;

end.
//BBOI 3JIEMEHTOB MacCHMBa X C IIOMOUBLI LMKJla for.
var 1,n: 1nteger;
x: array [1..100] of real;
begin
readln (N) ;
for 1i:=1 to N do
begin
write('x(',1i,")= "),
readln(x[1])

end;
Hukn for .. do ymo0-

end.
HEE MCIIOJb30BaTh ISl 00pa-
OOTKM BCEr0 MacCuBa, U B
_)‘< — :} JTanbHEHIIEeM TP BBITIOJIHE-
HAM TOAOOHBIX ONEepanuil ¢
MaccuBaMU MbI dHaie OyaeMm
Bson xli] MPUMEHSATh UMEHHO €TO.
BriBog maccuBa opraHu-
3yeTCs aHaJIOTMYHO  BBOJY,
TOJIbKO BMECTO OJi0Ka BBOJAA

AJIEMEHTa MaccuBa OyneT OJoK
BBIBOJIA.

Pucynox 5.7: Aneopumm 6600a
maccusa X ¢ ucnonvsosaruem 0610Ka
Mooupuxayuu
[Ipenmaraem 4uTATEN0 PACCMOTPETH HECKOJIBKO BAPHAHTOB BBIBOZAA
MacCHBa BEIIECTBEHHBIX YUCET
a=(1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7, 8.8),
CaMOCTOSITEIFHO Pa300paThbCsi, YEM OHU OTIMYAIOTCA APYT OT Apyra, U pe-
ITUTh, KAKOM U3 BApUAHTOB yI00HEE B KOHKPETHOM 3aj1a4e.
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//Bapuaut 1
for 1i: = 1 to n do
write (af[i]:3:1);
Pe3ynpTaT nepBoro BapuaHTa BhIBOJIAa MACCHBA Ha DKpaH MpEICTaBICH
Ha puc. 5.8. O0paTuTe BHUMaHUE, UTO MEXIAY YUCIaMU B TAHHOM BapHaH-
T€ OTCYTCTBYET ITPOOEII.

@ailn MNpaeka Bwg TepmwHan Brnagkwn Cnpaeka
1.12.23.34.45.56.67.78.89.9

(program exited with code: 8)
Press return to continue

Pucynok 5.8: Pe3ynomam nepeoco sapuan-

ma 6v1600a MACCUBA
//BapuaHt 2

for i: = 1 to n do
write (al[i]:06:2);
Pesynbrar BTOpOro BapraHTta BbIBOJIA MACCHUBA HA SKPaH MPEJICTABICH
Ha puc. 5.9

®ain [Npaeka Bwa TepmwHan Bknagkw Cnpaeka
1.16 2.20 3.30 4.40 5.50 6.60 7.70 8.80 9.90

(program exited with code: )
Press return to continue

Pucynox 5.9: Pezynemam emopozco eapuanma
8616004 MACCUBA
// BapuaHT 3

for i: = 1 to n do
write (al[i]:3:1," "),
Pesynbrar TpeThero BapraHTa BbIBOJA MAaCCUBA HA DKPaH MPEACTABIICH
Ha puc. 5.10.

// Bapmaut 4
writeln ('maccuB A');
for i:=1 to n do
writeln(a[i]:0:2);
Pesynbrar yeTBepTOro BapraHTa BhIBOJIA MAaCCHMBA HA SKPaH MPEICTaB-
JieH Ha puc. 5.11.
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// BapmuaHT 5
for 1i:=1 to n do
write ('a(',1i,")=",ali]:3:1," ");
Pesynbprar maToro BapuaHta BBIBOJIA MAaCCUBA HAa 3KPAH MPEACTABIICH
Ha puc. 5.12.

@ain [Mpaeka Bwao TepMWHan BrnagkK Crnpaeka
1.1 2.2 3.3 4.45.56.67.7 8.8 9.9

(program exited with code: @)
Press return to continue

Pucynoxk 5.10: Pezynomam mpemveco eapuanma 6vi800a
maccusa

@ain Npaska Bwg TepmwuHan Brknagkw Crpaseka

Maccue A
1.18
.20
.38
.40
.50
.60
.78
.80
.98

W00 = 3h LN LR

(program exited with code: @)
Press return to continue

Pucynok 5.11: Pe3yrnomam uemeepmoco sapuanma
8616004 MACCUBA

daiin [Opaeka Bwg TepmwHan Brknagkw Cnpaeka
all)=1.1 a(2)=2.2 a(3)=3.3 a(4)=4.4 a(5)=5.5 a(6)=6.6 a(7)=7.7 a(8)=8.8 a(9)=9.9

(program exited with code: @)
Press return to continue

Pucynox 5.12: Pezynemam namozo eapuanma 6v1800a Maccusd
// BapmaHT 6
for 1i:=1 to n do
writeln ('a(',1i, ")= ',al[i]:6:2);
Pesynbrar mecToro Bapranta BbIBOJIa MACCHUBA HA DKPAH MPEACTABIICH
Ha puc. 5.13.
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e
k]
=t
a

Opaeka Bwug TepMmuHan Brnagkk Cnpaeka

2.20
.30 -
.40
.50
.60
.70
.80
.90

[¥]

o v o Q0 Qo Q) o o

i —

W00 = O N W R

S L
I

W o0 = O N

(program exited with code: @)
Press return to continue

Pucynox 5.13: Pesynemam wecmozco sapu-
aHma 8bl800a MACCcUsa

5.4.2 BBoa-BbIBOJ JAHHBIX B BU3YAJbHBIX MPHJI0KECHUAX

PaccMoTpuM BO3MOXKHOCTH OpTaHU3alliy BBOJAa-BhIBO/IA MAacCHBOB B
BU3YAJIbHBIX MPUIIOKEHUSX, NI BBIBOJA MAaCCHBOB MOKHO HCIIOJIb30BaTh
CTaHz[apTHLIﬁ KOMIIOHEHT Tuma TEdit.

PaccMoTpuM 3TH BO3MOXKHOCTH Ha MPUMEPE CTAaHAAPTHOM 3a7]a4M BbI-
BOJIa MAaCCHBA BEILIECTBEHHBIX YHCEI

a=(1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7, 8.8).

PacnonoxkuM Ha Qopme KHOMKY (KOMIOHEHT Tuna TButton) wu
KOMIIOHEHT Tuna TEd1it (cm. puc. 5.14).

+ [Edin 3

Breog Maccuea |ZZZZ il

Pucynox 5.14: @opma ons 3a0aqu 6vi600a
MACCUBA BeU eCMBEHHBIX YUCE
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B Ta6n. 5.1 - 5.2 npuBeaeHbl CBONCTBa KOMIIOHEHTOB TUIa TButton

uTEdit.
Tab6muita 5.1: CBoiicTBa kKoMmmoHeHra Edit1
CsoiictBo Namel Text Height Left Top Width ReadOnly
3Hauenue Editl ' ! 23 103 184 492 True
Tab6mnuita 5.2: CBoiicTBa KOMIIOHEHTa Buttonl
CsoiicTBo Namel Caption Height |Left Top Width
3Hauenue labell |Buttonl |25 177 392 239

Hame npunoxenue mno mendyky no kHomnke « BbiBoa maccuBay Oyner
BBIBOJIUTh MAacCUB a B MoJje BBoAa Editl. AIroputrM BeIBOAA MaccuBa 3a-
KITIOYAETCs B CIAEAYIOMIEM: KaXKJJ0€ YUCIIO MEPEBOAUTCS B CTPOKY € TIOMO-
mpio QyHKIMM FloatToStr, mocie 4ero MojiydeHHas CTpoka 100aB-
JsieTcs K MOJII0 BhIBoAA. TekcT oOpaboTtunka codbiTust ButtonlClick ¢

KOMMEHTAPUSIMU IIPUBEACH HUXKE.
procedure TForml.ButtonlClick (Sender:

TObject) ;

var
/ /VICXOOHBEIL MacCUB a.
a:array [1..8] of

real=(1.1,2.2,3.3,4.4, 5.5, 6.6, 7.7, 8.8);
i:integer;
//B TlepeMeHHOM N XPaHUTCH
//KOJIMYEeCTBO 3JIEMEHTOB B MacCCHUBEe
//BelleCTBEeHHEIX 4YMCeJl.
n:integer=8; S:string="'";
begin
Editl.Text:="";
//Uukn for mng nocnemoBaTesIbHOM
//0bpaboTky BCeX 3JIEMEHTOB MaccHubBa a.
for 1i:=1 to n do
//IdoBaBjeHue B noJjie BBoza Editl
//CcTpoKM, KOTOopasa IHoJiydeHa us
//»nemMeHTa Maccuea ali].
Editl.Text:=Editl.Text+FloatToStr(al[i])+"' ';

end;
[Tocine menyka 1mo kHOMnke « BbIBOA MacCUBa» OKHO MPUJIOKEHUS CTa-

HET MOJI0OHBIM TOMY, KaK MPECTaBICHO Ha puc. 5.15.
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- RIS

112233445566 7.788

Beieog Maccuea ]

Pucynox 5.15: Bbi6o0 maccusa 6 none 6600a

Jlms BBOoma maccuBoB B Lazarus B NPOCTEUIIEM CIIydae MOXHO
BOCMOJIb30BaThesl (PyHKIMEeW InputBox. B kadecTBe mpuMepa paccMOT-
PUM MPOEKT, B KOTOPOM OYJIET OCYILECTBISATHCS BBOJI MACCHUBA TIPU IIEITUYKE
o kHonke. Ha dopme pacmonokum eIuHCTBEHHYIO KHOMKY. TekcT oOpa-
0otunk coObpITHA ButtonlClickec KOMMEHTapUsIMHU IIPUBEACH HUKE.

procedure TForml.ButtonlClick (Sender: TObject);

var i,n:byte; X:array [1..20] of real;

begin

//KonueCcTBO 2JIEMEHTOB MaCCUBA.

n:=StrTolInt (InputBox ('Bronm B»JEMEHTOB

MaccuBa', 'n="',"'7"));
for 1 := 1 to n do / /TIOBJIEeMEeHTHEI BBOJI .
//BBOI ouepemHOTO B3JIEMEeHTa MacCCuUBa
X[1] :=StrToFloat (InputBox ('BrOono »JIEMEHTOB
MaccuBa', 'Beegure '+IntToStr (i)+ '
synemeHT', '0,00"));

end;

ITpu mieyke No KHOMKE HA SKpaHe MOSIBUTCS OKHO JJIs1 BBOJIA pa3Mepa
MaccuBa (cM. puc. 5.16). ITocie kKOppeKTHOro BBOJa pa3Mepa MacCHuBa Io-
CJIEIOBATENIBHO OYIyT MOSABIATHCS JUATOTOBbIE OKHA JJIsI BBOJIA OYEPETHO-
O 2JIEMEHTa, MOJI00HBIE TTPEACTaBICHHOMY Ha puc. 5.17.
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o "
] BEO PasMEDa MaccnBa 3

o DK 2 Cancel

L -

Pucynok 5.16: Beoo pazmepa mac-
cusa

ol "\
] BEOLSITEMEHTOB MaccnBa i3

Beenute 2 anemMeHT

|6.7p |

W Ok 2 Cancel

L -

Pucynoxk 5.17: Beoo emopoeo sne-
MeHma maccuea
JIns BBIBOAA MaccuBa C IMOMOIIBIO THAJIOTOBOTO OKHA MOYXHO IPHUME-
HUTH PyHKIMIO MessageDlg:
for 1:= 1 to n do
MessageDlg ('X['+IntToStr(i)+']=
'+FloatToStr (X[1]), MtInformation, [mbOk],0),
KOTOpasi OyJIeT OTKPBIBaTh OTACIBHOE OKHO JJIsi KaKJIOTro »JIeMEeHTa (CM.
puc. 5.18).

Uto6wl y monb3oBaresisi Oblia BO3-
MOXHOCTh TPOCMAaTPUBaTh JJIEMECHTHI —
MacCHhBa OJHOBPEMEHHO, MOKHO U3 HUX @

‘m projectl

chopMHUPOBATh CTPOKY, a 3aTeM BHIBE- Ok

CTH €€, Hampumep, Ha (GopMy B BHJE | = |
METKH WM B OKHE COOOILIEHUS: Pucynox
var 5.18: Bvieoo
i,n:byte; mpemve20
X:array [1..20] of real; SleMenma
S:string; maccusa

begin
//B mnepeMeHHYI CTPOKOBOTO TKUIla SBalMCHBAETCS
//TycTas CTpoKa.

S:="'";

for i:=1 to n do
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/ /BEIIIOJIHAETCH CJIMAHME 5SJIEMEHTOB MacCHuBa,
//npeoBpas0oBaHHEIX B CTPOKM M CUMMBOJIOB Hpobejsa —
//pe3yabLTaT CTPpOoKa, B KOTOPOWV 3JIEMEHTH MacCCHuBa
//Tiepeunciieds yepes mnpobedl.
S:=S+FloatToStrF (X[1], ffFixed,5,2)+" ';

//BBIBOI CTPOKM Ha GopMy B BUIE METKMU.

Label2?2.Caption:=S;

//AHAJIOTUYHO CTPOKY MOXHO BHEIBECTUM B BUIE

//COOBIWEeHNa, MCHOJNb3yd QYyHKLMD

//MessageDlg (S,MtInformation, [mbOk],0) ;

Haubonee yHuBepcalbHBIM CIIOCOOOM BBOJIa-BHIBOJA KaK OJHOMEp-
HBIX, TaK W JBYMEPHBIX MAaCCHBOB SIBISETCS KOMIIOHCHT THIIA
TStringGrid («rabmuiia cTpok»). [To3dHaKOMUMCS C 3TUM KOMIIOHEHTOM
nosipoOHee.

Ha puc. 5.19 npeacrtasien npoekT GhOpMbI, HA KOTOPOUM PacIionoKeH
KOMIIOHEHT Thna TStringGrid® (tabmuna cTpok). Suelku TaOmuIbl
CTPOK MpeIHa3HAYEHBI JJI YTCHHUS WIH PEIaKTHPOBAHMS JAHHBIX. JTOT
KOMITIOHEHT MOJKET CJIY’KHTh Kak JIJIsl BBOJIa, TaK M JJIsI BBIBOJIa MAaCCHBA.

e o el
i _Bumet [:oiniini

Pucynox 5.19: @opma ¢ komnonenmom "mabruya”

OcHOBHBIE CBOMCTBA 3TOr0 KOMIIOHEHTA MPEICTaBICHBI B TabauIe 5.3.
Ta6muma 5.3: OCHOBHBIE CBOMCTBA KOMIIOHEHTA THMa TstringGrid

CBoOHCTBO Onucauue

Name Nmsa kommmoHeHTAa

ColCount KonuuecTBO CcTONOIIOB TAOIUIIBI

57 Kommnonent tuna TStringGrid pacnonoxken Ha ctpanuue Additional.
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CBolicTBO

Onucanue

RowCount

KonuaecTBo CTpOK TaOIHITBI

Cells

JIByMepHBIII MAacCUB, B KOTOPOM XPAaHUTCSI COJIEPKUMOE
Tabnuiel. Suelika TaOMUIIBI, HAXOAAIIAsACS HA Tepecede-
HUU CTOJIOIIAa HOMEP COl M CTPOKU HOMEP ¥ Ow, Ompe/e-
asgercss dieMeHToM Cells [col, row]; CTpOKH B
KOMIIOHEHTE HyMepyrorcss oT 0 mo RowCount-1,
(ctom6upl oT 0 10 ColCount-1)

FixedCols

KonnuecTBo 3aMKCUPOBAHHBIX ClIEBa CTOJIOLIOB
TaOJIUIbI, KOTOPBIE BBIJICTAIOTCA I[BETOM U MPH
TOPU3OHTAJILHONW MPOKPYTKE TaOIUIBI OCTAIOTCS
Ha MeCTe

FixedRows

KonuuectBo 3ahUKCUPOBAHHBIX CBEPXY CTPOK Ta-
OJTUIIBI, KOTOPBIE BBIACISIIOTCS [IBETOM M MPU BEP-
TUKAJIBHOM MPOKPYTKE TAOJIUIIBI OCTAIOTCS HA Me-
CcTe

ScrollBars

[TapameTp ompenenser HaIUYUE MOJIOC MPOKPYT-
KW, BO3BMOKHBI CJIICAYIOIINE 3HAUYCHUS TapaMeTpa:
-ssNone — OTCYTCTBHE MOJOC MPOKYPYTKU (IOJIb30Ba-
T€JIb MOXKET B 3TOM CJIy4ae NEepeMeIaTbCs TOJIBKO C I0-
MOIIIBIO0 Kypcopa)

.ssHorizontal, ssVertical wim ssBoth — Ha-
JMYAE TOPU3OHTAIBHON, BEPTHUKAJIHLHOW WM OOEuX TIO-
JIOC POKPYTKHU;

-ssAutoHorizontal, ssAutoVertical wm
ssAutoBoth — mnosBIeHHUE TOPU30HTAIBHOW, BEPTHU-

KaJIbHOW WM 00X MOJI0C MPOKPYTKH MO Mepe HEoOXo-
JTUMOCTH.

Options.goEditing

Jlornueckass mepeMeHHas, KOTOpas OMPEACIseT, MOXKET
nosb3oBarenb (True) win HeT (False) pegakTupoBarb
COZIEPIKUMOE STYEEK TaOIUIIbI

Options.goTab

Jlornueckasi mepemMeHHas, koTopas paspemaer (True)
wim 3anpemaer (False) ucnonb3oBaHue kinaBuiu Tab
JUIsl TIEpEMEIIICHUST Kypcopa B CIEIYIONIYI0 SYeHKy Ta-
ONUIIBI

DefaultColWidth

[IIupuna cTOAOII0B TAOIUIIBI

DefaultRowHeight

BricoTra cTpok Tabmauiibl
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CBoiicTBO Onucanue
GridLinelidth LHHPHHa pa3rpaHUYUTENbHBIX JIMHUA MEXAY
SUEUKaMH TaOJIUIIBI
Left PaccTostHue ot TaOnuIbI 10 JIEBOM rpaHullbl Hop-
MBI
Too PaccTostHue oT TaOMMIBI 10 BEpPXHEH TpaHUIIBI

bopMbI

DefaultColWidth  |[IImpuHa CTOIOLOB TAOIUIIBL

DefaultRowHeight |BpicoTa cTpoK TaOIHIIbI

Height Bricota komrnoneHTa tuna TStringGrid

Width [Iupuna xoMmnonenra tTuna TStringGrid

Ipudt, KOTOpHIM OTOOpa)XKaeTcsi COIECPIKUMOE

Font
sTYeeK TaOIUILIBI

PaccmoTpum mCnosib30BaHME KOMIIOHEHTA JIJIsi BBOJA-BBIBOJIA MAaCCH-
BOB Ha MPUMEPE MPOrPaMMBbI, C ITOMOIIBI KOTOPOM MOYKHO OCYIIECTBUTH
BBOJl MacCUBa U3 BOCBbMHU BEIIECCTBEHHBIX YHUCEI, & 3aTEM BBIBECTH €r0 B
00paTHOM TOPSIJIKE.

Pasmectum Ha (¢dopmMe ABe METKH, JBa KOMIIOHEHTa THIIA
TStringGrid u onHy KHONKY. CBOMCTBA KOMIIOHEHTOB StringGridl
1 StringGrid2 MOXHO 3a7aTh TAKHMH K€, KaK ITOKa3aHO B Ta0I. 5.4.

Ta6muna 5.4: OcHOBHBIE CBOMCTBA KOMITIOHeHTa THHa TStringGrid

CBoiicTBO StringGridl | StringGrid2 Onucanue
ColCount 3 3 KonnuectBo cTONOIOB
TaOIALIBI
RowCount 1 1 KonmnuectBo cTpok Ta-

OJIULIBI

KonunuectBo 3adukcu-
FixedCols 0 0 POBaHHBIX cieBa
CTOJIOIIOB TaOIUIIBI

KommaectBo 3adukcn-
FixedRows 0 0 POBaHHBIX CBEPXY
CTPOK TaOIHUIIbI
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CBoiCTBO

StringGridl

StringGrid2

Onucanue

Options.gokEditing

True

False

Jlornueckass nepemeH-
Hasi, KOTOpas omnpese-
JISIeT BO3MOXKHOCTh
MOJIb30BATENI0  pEaaK-
TUPOBAaTh COAEPKUMOE
STYCCK TaOIUIIBI

Left

186

186

Paccrosaune ot Tabmu-
bl 10 JIEBOM T'PAHUIIBI

(bopMbI

Top

72

216

Paccrostane or Tabmnu-
bl 10 BEpPXHEHU T'paHU-
1161 (POPMBI

Height

24

24

BricoTa KOMIIOHEHTAa

Width

518

518

[IuprHa KOMIIOHEHTA

OxHO GhopMBI IPUITOKEHUS BBOJIa—BBIBOJIa MacCUBa OyleT MOI00HBIM
MpeICcTaBICHHOMY Ha puc. 5.20.

-

FOTrds

=EE

HMoxofHEIR MaccHE

[peofpazoeaHHEIR MAcCHE

BLInonHKTE

Pucynox 5.20: Oxno ghopmul npunoosicerus
B nepByto Tabnuily OyaemM BBOIUTH JIEMEHTHI MAacCHBa, BO BTOPYIO
BBIBOJUTH NpeoOpa3zoBaHHbl MaccuB. llleqyok mo kHonke BbINOJIHUTH
BBI30BET CIIEAYIOILYIO ITOAIPOrpamMMy:
procedure Tforml.ButtonlClick(

Sender: TObject) ;
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var n,i:integer; a:array [0..7] of real;
begin
for 1:=0 to 7 do //BBOI MaccuBa.

/ /M3 nosg TabJaMlbl CUMTHBAETCH SJIEMEHT,

//npeoBbpas30BEIBAETCS B UMCIIO U

//npucBamMBaeTCsa BJIEMEHTY MacCHuBa.

ali] :=StrToFloat (StringGridl.Cells[i,0]);

for 1:=0 to 7 do //BEIBOII MaccuBa.

//2JleMeHT MaccHuBa NPeoBpas0BHBAETCH B CTPOKY

//u roMemaeTcsa B IIOJIe TaOJIMLELL.

StringGrid2.Cells[1,0]:=

FloatToStrF (a[7-1], ffFixed, 5, 2);

end;

IIpu 3anmycke mporpamMMbl Ha BBINIOJIHEHUE TOABJISETCS OKHO MPHIIO-
YKEHUsI, TI000HOE TMpeACTaBIeHHOMY Ha puc. 5.20, moyib30BaTelb BBOIUT
HWCXOAHBIM MacCHB, IIEJIKaeM MO KHONKe BBIMOJHHMTB, IIOCJIE YEro OKHO

NPWIOKEHUSI IPUHUMAET BUJ, MOJOOHBIN MPEACTaBICHHOMY Ha puc. 5.21.
- FOTmi =00

MCxoAHBIA MACCHE

1.1 2.2 3.3 4.4 8.5 6.6 77 8.8

MpeobpazoEaHHBIR MACCHE

8.80 7.70 .80 5.80 4.40 3.30 220 1.10

BeInonHuTE

Pucynok 5.21: Oxno npoepammsi 6600a-861600a Maccusa

B stom maparpade ObliM pacCMOTPEHBI pa3IudyHbIE CIOCOOBI BBOJIA-
BBIBOJIa KaK B KOHCOJIBHBIX, TAK M B BU3YAJIbHBIX MPHIOKEHUSIX. B manb-
HelieM Mbl OyJIeM MCIIOJIb30BaTh T€ U3 HUX, KOTOPBIE yI0OHEE MpH pelie-
HUU KOHKPETHOW 3aJa4H.

Tenepp mepeiiieM K pacCMOTPEHUIO OCHOBHBIX aJTOPUTMOB 00pa-
OOTKH OJJHOMEPHBIX MaCCHUBOB, MHOTHE U3 KOTOPHIX aHAJIOTUYHBI COOTBET-
CTBYIOIIIMM ajJropuTMaM oOpaOOTKH MOCIEA0BATEIBbHOCTEH (BBIUUCICHUE
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CYMMBI, MPOW3BEJICHUS, TOUCK AJIEMEHTOB MO ONPEAECICHHOMY MPHU3HAKY,
BBIOOPKU U T. 11.). OTiM4mue 3aKitoyaeTcss B TOM, YTO B MACCUBE OJIHOBPE-
MEHHO JIOCTYIIHBI BCE€ €r0 KOMIIOHEHTBI, I03TOMY CTAHOBSITCS BO3MOXKHBI-
MU 0oJiee CIIOKHBIC JEUCTBUS ¢ MacCUBaMU (HampuMep, COPTUPOBKA dJIe-
MEHTOB MacCHBa, yJaJIE€HUE U BCTABKA 3JIEMEHTOB U T.11.).

5.5 BsbilyucneHue CyMMbI U npouseedeHun JJIeMeHmoe
mMaccuea

HaxoxaeHne cymMmMbl 1 TPOU3BEICHUS AJIEMEHTOB MACCHUBA aHAJIOTHY-
HO MOJOOHBIM AJITOPUTMAM HAXOXKJICHUS] CYMMbI U TIPOU3BEACHUS JIEMEH -
TOB MOCJIEIOBATEIILHOCTH.

JlaHn maccuB X, cOCTOSAIIMM M3 n 3neMeHToB. Hautu cymmy asnemen-
mog 3Toro maccusa. llepemMeHHON S mNpHUCBaWBAaeTCAd 3HAYECHUE, PABHOE
HYJII0, 3aT€M MOCJEAOBATENbHO K MEPEMEHHON S T00aBIISIIOTCS AJIEMEHTHI
MaccuBa X.

biiok-cxema anroputma pacuera CymMmsbl IpuBefieHa Ha puc. 5.22. Co-
OTBETCTBYIOUIUHN aIrOpUTMy (parMeHT NporpamMmbl OyJIeT UMETh BUI:

s:=0;

for 1:=1 to n do s:=s+x[1];

writeln('s=',s:7:3);

Haiinem npouzseoenue sanemenmos maccuBa X. PelieHue 3agaun cBo-
JIATCS K TOMY, YTO 3HAYEHHUE MEPEMEHHOU P, B KOTOPYIO NMPEABAPUTEIBLHO
ObLJIa 3amycaHa €IWHMIIA, TTOCIeI0BaTeIbHO YMHOXKAETCS Ha 3HAYCHUE i—
ro 3JIEMEHTa MaccuBa. biiok-cxema aaropurma npuBeieHa Ha puc. 5.23.

S:=5+X[i] BbiBOO S P:=P*X[i] Brieog P
Pucynox 5.22: Ancopumm Pucynox 5.23: Ancopumm
HAXOHCOEHUSL CYMMbL DTIeMEHMO8 HAX0XCOEeHUsL NPOU38e0eHUs dle-

maccueda MEHMO6 Maccuea
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CooTBeTcTBYIONIUM PparMeHT MPOrpaMmbl OyI€T UMEThH BU/I:

p:=1;

for i:=1 to n do p:=p*x[i];
writeln('P="',P:7:3);

5.6 [louck MakcumasibHO20 3/IeMeHma 8 mMaccuee U e20

Homepa

PaccmoTpuM 3aiauy moucka MakCMMAaJIbHOTO aneMeHTa (Max) U ero
HoMepa (Nmax) B MaccuBe X, COCTOSIIEM U3 N AJIEMEHTOB.

AJNTOpUTM pelieHus 3a1a4u ciaeayomui. [Ipeanonoxum, 4To nepBuii
AIIEMEHT MAaCCHBA SIBJSIETCSI MAaKCUMAaJIbHBIM, M 3aIMIIEM €ro B MEPEMEH-

HYI0 Max, a B Nmax — ero HoMep (4ucio 1).

Max:=X[1]
NMax:=1

/BbIBD,D, Max, Nmax /

Max:=X[i]
MMax:=i

Pucynox 5.24: Anecopumm noucka max-
CUMATILHO20 d1eMeHma MAcCU8a U e20 Ho-

mepa

Max:=X[1]; Nmax:=1;
for i:=2 to n do
if X[1i]>Max then
begin
Max:=X[1];
Nmax:=1i;
end;

write (' Max=',Max:1:3,"

3areM BCE DJICMEHTHI,
Ha4yMHas CO BTOPOTro, CpaB-
HUBAa€M B IIMKJIE C MaKCHU-
MaJIbHBIM. Ecimn Tekymui
AJIEMEHT MAacCUBa OKa3bIBa-
eTcsi OOJblle MaKCUMAaJlb-
HOTO, TO 3aIlMCHIBAEM €r0 B
nepeMeHHyro Max, a B
NEePEMCHHYI0 Nmax — TCKYy-
[ee 3HayeHUe HMHJEKCA 1.
ITpornecc OIPEICIIEHUS
MaKCUMaJIbHOTO JJIEMEHTA
B MacCUBE M300paKeH Mpu
noMoId OJIOK-CXeMbl Ha
puc. 5.24. CoOTBETCTBYIO-
nmi  ¢GparMeHT mnporpam-
MBI UMEET BU/I:

Nmax="', Nmax) ;
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AJITOPUTM MOKWCKAa MUHUMAJIBHOTO 3JIEMEHTa B MAacCUBE OyAET OTJIM-
4aThCs OT MPUBEACHHOIO BBIIIE JIUIIIH TEM, YTO B YCJIOBHOM OJIOKE U, COOT-
BETCTBEHHO, B KOHCTPYKIMU 1 f TEKkCTa MpPOrpamMMbl 3HAK MIOMEHAETCSA C >
Ha <.

5.7 Copmupoeka JJ/IeMeHmMoe 8 Maccuse

CopTupoBKa NnpecTaBiIsieT cOO0M MPOoIecC YIOPSI0UCHUS JIEMEHTOB
B MAacCHUBE B MOPSJKE BO3pAacTaHUs WM yObIBaHUS WX 3HaueHui. Hampu-
Mep, MacCUB X M3 N 3JIEMEHTOB OyJIeT OTCOPTUPOBAH B MOPSIKE BO3pacCTa-
HUS 3HAYCHUU €T0 DJIEMEHTOB, €CJIM

X[1] € x[2] <. £ X[n],

U B MOpsJIKE YOBIBAHUS, €CIIH

X[1] 2 X[2] 2.. 2 X[n].

MHorue ajaropuTMbl COPTUPOBKH OCHOBAaHBI Ha TOM (pakTe, 4TO HaJI0
MEPECTABIATH JIBA AIEMEHTAa TAKUM 00pa3oM, 4TOOBI MOCJE MePECTAaHOBKU
OHM OBLIY MPABWIHHO PACTIOIOKEHBI IPYT OTHOCUTENBHO Apyra. [Ipu cop-
TUPOBKE IO BO3PACTAHUIO TTOCIIE MEPECTAHOBKH JIEMEHT C MEHBIITUM HH-
JIEKCOM JIOIDKEH OBbITh He OOJbIIE 3JIEMEHTA C OONBIIUM HHIEKCOM
PaccMOTpuM HEKOTOPBIE U3 alITOPUTMOB.

5.7.1 CopTupoBKa MeTOIOM «IIYy3bIPbKA»

Hanbonee W3BECTHBIM METOAOM COPTHUPOBKH SIBJISIETCS COPTHPOBKA
MAaCCHUBOB Iy3bIPHKOBBIM METOAOM. Ee momynsipHOCTh OOBICHSETCS 3ario-
MMHAIOIUMCS Ha3BaHMEM’ U MPOCTOTOM anropurma. COPTUPOBKA METO-
JIOM Iy3bIpbKa OCHOBAHA Ha BBIMOJHEHUH B IUKJIE ONEpalvii CpaBHEHUS U
npyu HEOOXOAMMOCTH OOMEHa COCEIHMX 3JIEMEHTOB. PaccMoTpum anro-
PUTM ITY3BIPHKOBOM COPTHUPOBKH Ha MPUMEPE COPMUPOBKU NO 803PACHA-
Huwo 0oJiee oAPOOHO.

CpaBHUM MEPBBIA AJEMEHT MACCHBA CO BTOPBIM, €CJIM IEPBBIA OKa-
JKETCsI OOJIBIIIE BTOPOTO, TO TIOMEHSAEM HMX MECTaMH. 3aT€M CPaBHUM BTO-
poii ¢ TPEThUM, €CIId BTOPOM OOJbIIE TPETHETO, TO TAKXKE MOMEHSIEM HX,
Janee CpaBHUBAEM TPETUN M YETBEPTHIM, U €CIIM TPETU OOIBIIErO YeT-
BEpTOTO, MEHsieM HuX MecTaMu. llociae Tpex ASTUX CpaBHEHHUM CaMbIM
OOJIBIIUM 3JIEMEHTOM CTaHET JJEMEHT ¢ HoMepoM 4. Eciiu mpojoKuTh

CpaBHCHHUA COCCIAHHUX DJICMCHTOB, CPABHUTD IIGTBeprII\/JI C IIITBIM, IISATBHIN C

58 Ilpu copTUpOBKE MO YOBIBAHHIO MOCIIE IMEPECTAHOBKH 3JIEMEHT C MEHBIIIUM HHJIEKCOM JIOJKEH OBITh HE
MEHBIIIE DJIEMEHTA C OOJIBIINM HHIEKCOM.

59 Hasanue anropuTMa IPOUCXOIUT U3-3a MOAOOMS MpOlecCy ABMKECHUS IMy3BIPHKOB B pe3epByape ¢ BO-
IO, KOTJa KaXK/IbIi Iy3bIpeK HAXOAHUT CBOW COOCTBEHHBIN YPOBEHB.
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HIECTBIM U T. JI. 10 CPAaBHEHUS (N-1)-TO U N—TO AJIEMEHTOB, TO B pPE3yJIbTa-
T€ ATUX JCHCTBUM caMbIii OOJIBIIION 3JIEMEHT CTAHET Ha IocieaHee (n-e)
MecTo. Teneps MOBTOPUM JAaHHBIA alrOPUTM CHavana, ¢ 1-ro 10 n—1 3ie-
MeHTa (MocieAHul, n-i AIEMEHT, paccMarpuBaTh He OyleM, Tak Kak OH
yKe 3aHsu1 cBoe Mecto). [locine mpoBeneHuss JaHHOW OMEpaldd Camblil
OOJIBIIION PJIEMEHT OCTaBIIIEMCS YacTU MaccHMBa CTaHET Ha cBoe (n—1)-e
MecTo. Tak mOBTOpsieM JI0 TEX MOp, MOKa HE YIOPSIAOYMM BECh MACCHB.

B tab6n. 5.5 noapoOHO moka-
3aH TMPOIECC YIOPSIOUMBAHUS
AJICMEHTOB B MacCCHBE.

HerpynHo 3ameruth, 4YTO
Ui TIpeoOpa30oBaHUsl MaccCHBa,
COCTOAIIIETO M3 1N DJIEMEHTOB,
HEOOXOIUMO TPOCMOTPETh €T0
n—1 pa3, KaKIbli pa3 yMeHbIIas
AUamna3oH IPOCMOTpa Ha OJIUH
AJIEMEHT.

biiok—cxema OIIMUCAHHOTO
anropuTMa IMpPHUBEJICHA Ha pHUC.

_ 5.25.
}{['l]j-:—:::[[']il] Jlns obMeHa IBYX OIeMeH-
x]”' +1]:]=b TOB B MaccuBe (010K 4) UCHONb-
3yeTcst OydepHas nmepemMeHHas b,

|
Pucynox 5.25: Ancopumm

YNOPAO0OYUUBAHUS NO 803PACMA-
HUIO MemoooM Ny3vblpbKa

Tabnuma 5.5: Ilponecc ynopsiiourMBaHusl 3JIEMEHTOB B MAacCHBE IO
BO3pPACTAHUIO

B KOTOPOM BPEMEHHO XPaHUTCH
3HAYCHUE DJJIEMEHTA, IMOJIEXKA-
1IETO 3aMEHE.

Homep si1iemenrTa 1 2 3 4 | 5

Hcxomaubsiii Mmaccus

ITepBbIit TpOCMOTP

Bropou npocmotp

Tpetuit mpocMOTp

N | W | W W |
W I |~ | W
G SR\ A SN )
(U, R, RV, B S R BN
N IR N BN IR )

YerBepThIl TPOCMOTP
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Hwxe npuBeIeH TEKCT KOHCOJIBHOTO MPUJIOKEHUS, MPEAHAZHAYECHHOTO
IUTSL YIIOPSIIOYUBAHUS MAaCCUBA IO BO3PACTAHUIO METOAOM IY3bIPbKA.

Ha puc. 5.26 npuBeneHbl pe3ynbTaThl paOOThI 3TOM IPOTPAMMBL.

var 1i,j,n: byte; b:real;

X: array [1..100] of real;

begin

writeln ('BBenouTe pasMep MaccuBa ') ;

readln (n);

for 1:=1 to n do

begin
write ('X[',1i,']1=");
readln (X[1i]):
end;
writeln ('maccuB X ');
for i:=1 to n do
write (x[1]1:5:2,' '");
writeln;

for j:=1 to n-1 do
for 1:=1 to n-j do
if X[i] > X[i+1l] then
{ Ecam TexkymmM D3JIEMEHT OOoJiblle
caenymouero, TO |}
begin { nmomMeHATL MX MecTaMM. }

b:=X[1]; { CoxpaHMUTb 3HaUeHUe
TEeKyllero »JIeMeHTa. }

X[1]:=X[1+1]; {3aMeHUTb TeKyuuUM
DJIEMEeHT CcJiegyoillMM. }

X[1+1] :=b; {3amMeHMUTH CJIenyouMl

SJIEMEHT I[IE€PEMEHHOM b.}
end;
writeln ('ynopsaIooUyeHHBEM MaccuB') ;
for 1i:=1 to n do
write (X[1]:5:2," ");
writeln;
end.
Jlns1 yrmopsiiourBaHus 3JIEMEHTOB B MAaCCHUBE MO yOBIBAaHUIO MX 3HAYe-

HUW HEOOXOIMMO TPU CPAaBHEHHUH DJIEMEHTOB MacCHBa 3aMCHHTH 3HAK > Ha
< (cMm. 050k 3 Ha puc. 5.25).
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[ I EPHIHEIT

@ain lMpaeka Bwg TepMmwHan Brknagkwk Cnpaeka

guTe pazmMep Maccuba

I N o i o |

11=1
2=
=
1=
1=

HdILIt A

HH S HH 5. HH 4. HB Y HY
unuquHHHHHmu Maccub

2 HE AR 4.8 5. BB 7. HH

H)

Pucynox 5.26: Pezynomam npozcpammsl ynopsi-
00UUBAHUS MACCUBA NO 803PACAHUIO

5.7.2 CoprupoBka BbI00pOM

JIJisi COPTUPOBKU 3JIEMEHTOB MAacCHBa MO BO3pacTaHuio (YOBIBAHUIO)
MO>XXHO BOCTIOJIb30BaTHCS aJITOPUTMOM COPTUPOBKH BHIOOpA MaKCHUMAaJIbHO-
ro (MUHUMaJILHOTO) JIEMEHTA.

AnropuT™M BBIOOPOM MpHUBENECH B BHJE OJIOK-CXxeMbl Ha puc. 5.27.
Haiinem B MaccuBe camblii O0JbIION 35ieMEHT (OJI0KM 2—5) ¥ MOMEHsIeM
€ro MeCcTamu ¢ nocjeaHuM 3aeMeHToM (0mok 6). [Tocie aToro Makcumalb-
HBI DJIEMEHT CTAHET Ha CBOE MECTO. Temepb HAaJAO MOBTOPSTH 3TH JIEH-
cTBUs (0JIOKU 2—6), YMEHBIIIUB KOJIMYECTBO TPOCMATPHUBAEMBIX AJIEMEHTOB
Ha enuHuiy (010K 7), 10 TEX IMOpP, MOKA KOJUYECTBO pacCMaTPUBAEMBIX
AJIEMEHTOB HE CTAHET pPaBHBIM OfHOMY (010K 8). B CBA3M ¢ Teém 4TO MBI Ha
KQKJIOM II1are YMEHbIIIaeM KOJIMYECTBO AJIEMEHTOB Ha 1, TO, YTOOBI HE IO-
TepATH pa3Mep maccuba (N), HEOOXOAMMO B Hayaje alrOpUuTMa Nepenucarhb
N B nepeMeHHy!o0 K (010K 1) 1 yMeHbIIaTh yke 3HaueHue K.

[Ipu ymopsiounBaHUM MaccHBa MO YOBIBAHHWIO HEOOXOJIUMO IMepeme-
aTh MUHUMAaJIbHBIN A5ieMeHT. s yero B anroputme (puc. 5.27) B O10Ke
4 1OCTAaTOYHO 3HAK > MOMEHATH HA 3HAK <.

Hwxke npuBeneH ¢parMeHT MpOTrpaMMbl YIOPSIOYEHUS] MacCHUBa IO
BO3PACTAHUIO C HCIOJIb30BAHUEM COPTHPOBKH BBIOOPOM MaKCHMAJIBHOTO
AIIEMEHTA.
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b:=X[nom]
X[nom]:=X[K]
X[K]l:=b

-

K:=K-1

I
g
n k=1 i

Pucynoxk 5.27: Copmupoexa maccuea no 603pacmanuio bl00pom
HaAuboOIbLULEC20 dTleMeHmA
//CopTupoBKa BHEOOPOM.
repeat
max:=x[1], nom:=1;
for 1:=2 to k do
if max < X[i] then

begin
max:=X[1], nom:=1i;
end;
b:=x[nom]; x[nom]:=x[k],; x[k]:=b;
k:=k-1;

until k=1;
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5.8 YOaneHue annemeHmMa u3 mMmaccuea

3HAKOMCTBO C aJTOPUTMOM YIAJICHUS 3JIEMEHTa U3 MAacCHBa HAYHEM
CO clenyromiell mpoctoil 3amauu. Heo0XoMumMo ylnaliuTh TPETUN SIEMEHT
U3 MAacCuBa X, COCTOSIIIETO U3 6 3JIEMEHTOB. AJITOPUTM yIAJIEHUS TPEThE-
IO 3JIEMEHTA 3aKJIFOYAECTCSA B TOM, YTO HA MECTO TPETHETO IEMEHTA CIIELY -
€T 3alMcaTh YE€TBEPTHI, HA MECTO YETBEPTOrO0 — MATHII, a HA MECTO IISITO-
ro0 — LIECTOM.

X[3]:=X[4]; X[4]:=X[3]; X[3]:=X[06];

Takum 00pazoM, BCe JIEMEHTHI C TPETHEro Mo MATHINA HAJIO MepemMe-
CTUTb BJIEBO Ha OJIMH, HA MECTO 1-TO 3JIeMEHTa HY>XHO 3amucarh (i+1)-i.
biiok-cxema anroputMa npeAcTaBieHa Ha puc. 5.28.

Teneps paccMoTpuM 0Ooliee 00-

Iy 3aja4y: HEOOXOJIUMO YIaIWTh
m-M 3JEMEHT U3 MaccuBa X, COCTOS-

IIEro M3 n 3JIEMEHTOB. s 3TOro
JIOCTATOYHO 3amucarhb (m+1)-i1 3Je-
MEHT Ha MECTO 3JIEMEHTa C HOME-

poM m, (m+2)-i 3JIEMEHT — Ha MECTO x[i]:=x[i+1]

(m+1)-ro 4 T.J., n-i BJIEMEHT — Ha |

mecto (n—1)-ro. Ilpomecc ymare- Pucynok 5.28: Aneopumm
HUSI JJIEMEHTa W3 MacCuBa MNOpe- yoanenusi 3-20 nemeHma
CTaBJIEH HA pHUC. 5.29. Uz maccusa

-~ - - - - - -

1 2 3 m m+! | m+2 | 3 | omeed r-1 n

Pucynox 5.29: Ilpoyecc yoanenus snemenma
Uz maccusa

AJITOpUTM yAaJ€HHs U3 MacCcuBa X Pa3MEPHOCTHIO N AJIEMEHTAa C HO-
MEpOM I IIpuBeeH Ha puc. 5.30.

[Tocne ynanenus sneMedTa® U3 MaccUBa, U3MEHUTCS KOJIMYECTBO Dle-
MEHTOB B MacCUB€ (YMEHBIIAETCS HA OJIMH) U Y YaCTH JIEMEHTOB W3MEHS -
eTcst UHAEKC. Eciy 35ieMeHT yialieH, TO Ha MECTO HEro MPUXOIUT CIIETYIO-
Ui, EPEABUTaThCI K KOTOpOoMY (ITyTEM YBEIWYEHUS] MHJICKCA Ha OJIMH)
HET HeoOXoauMocTu. CleAyroluid 3JIEMEHT caM CABHUHYJICS BJIEBO MOCIE
yIAJICHUA.

60 A (I)aKTI/I‘ICCKI/I cABUIa 4aCTu MacCrBa Ha OJHH 3JICMCHT BJICBO.
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Eciu oOpabarbIBaeTCs

m MacCuB, B KOTOPOM YacTh dJe-
MEHTOB yJalsieTCs, TO TOCIe
yoaJIeHus DJeMEHTa He HaJlo
x[il:=x[i+1] h=n-1 NEPEXOIUTh K  CIEAYIOIIEMY
| (mpu 3TOM YMEHBIIIAETCS KOJIU-
4EeCTBO JIEMEHTOB). B kauecTBe
npuMepa pacCMOTPUM CIIEYIO-

IIyIO 3a7a4y.

Pucynox 5.30: Ancopumm
yoaneHus m-20 3lemMeHma
U3 MACCUBa u3 n 1eMeHmos

3AIAYA 5.1. Ynanuth u3 MmaccuBa X(n) OTpULIATEIbHBIE JIEMEHTHI.

ANTOpUTM pelIeHUs 3aJa4d JOBOJIBHO MPOCT, MepedrupaeM Bce dJie-
MEHTBI MACCUBA, €CJIU JIEMEHT OTPHULIATEIIEH, TO YAAISAEM €r0 IIyTEM CIABU-
ra BCEX IMOCJIEAYIOIIUX HA OAWH BJICBO. EMMHCTBEHHOE, O YEM CTOMT IIO-
MHUTb, UTO TIOCJIE YAAJICHUS HE HAJIO NEPEXOAUTH K CIEAYIOIIEMY IS TO-
cieayromein o0padoTKU, OH CaM CABUTAETCS HAa MECTO TeKyIlero. biok-
cxema pemreHus 3amadu S.1 mpencrasiena Ha puc. 5.31. Huxke npencras-
JIEH TEKCT MPpOrpaMMbl ¢ KOMMEHTapusiMU. Pe3ynbrarsl paboThl IPOTpaMm-
MBI MPE/ICTABIICHBI HA puUC. 5.32.

program upor massiv;

var

i,n,]J:byte;
X: array [1..100] of real;
begin
writeln ('BBemmuTe pasMep Maccupea ') ;
readln (n);
{Brono Maccupa. !}
for i:=1 to n do
begin
write ('X[',1,']=");
readln (X[1]);
end;
writeln ('maccuB X ');
for i:=1 to n do
write (x[1]:5:2," ");
writeln;
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x[jl:=x[j+1]

|

—

n:=n-1

/BhIBD,D, x[i]/

i=i+1

I

Pucynoxk 5.31: Brok-cxema pewenus 3aoauu 5.1
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i:=1;

while (1<=n) do

{Ecnm ouepemHOVM BJIEMEHT MaccuBa X[1]

oTpMullaATEeJIEH, TO }

if x[1]<0 then

begin

{Yomangem »JjieMeHT MacCMBaA C HOMEPOM 1.}
for jJj:=1 to n-1 do x[7j]:=x[]+1];

{YMeHBlIaEM pasMep MaccCuBa. }

{He nepexommuMm K clenywnleMy 5SJIEMEHTY MacCCHuBa. }
n:=n-1;

end

else

{Ecnm »JIeMeHT He ynaJigaJjiCsa, TO [IepexoluM K

crylenyoieMy 3JIEMEeHTY MacCHuBa. }
i:=14+1;

writeln ('VI3MeHeHHENM MaccubB:');

for i:=1 to n do write (X[i]:5:2," ");

writeln;end.

-

[ | 1 EPHITHET]

@ain Mpaeka Bwug TepmwHan Brknagkwk Cnpaeka

BQUTE paz3Mep Maccuba

1.8 -2 A 3.BH -4 . B8 5. BB -6.H8 7.0
HaMeHeHHbIO Maccub
1.8 3. B 5.BH 7. 86

(program exited with code: B)
Fress return to continue
Pucynok 5.32: Pe3ynomamul  pabombl
npoepammul peuteHus 3aoauu 3.1
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5.9 Bcmaeka anemeHma 8 maccue

PaccmoTpum HECIIOXKHYIO 3a7a4y: BCTABUTh YUCIIO b B MaccuB X (10)
MEXKTy TPETBUM U YETBEPTHIM JIEMEHTAMHU.

Jlns pelieHust 3TOM 3aja4yu HEOOXOAMMO BCE DJIEMEHTHI, HauyWHas C
YETBEPTOr0, CABUHYTh BIPABO HAa OJIUH 3JIEMEHT. A MOTOM B YETBEPTHII
AJIEMEHT MacCHBa HaJo0 OyaeT 3amucath b (X [4] :=b;).

Ho 4T0o0BI HE MOTEPsITh COCeHEe 3HAYEHUE, CABUIaTh HAJ0 CHauyaja
JIECATHIN HA OIMH BIPABO, 3aTE€M JIEBSITHIM, BOCBMOM U T. JI. 10 YETBEPTOTO.

biiok-cxema anroputMma BCTaBKH NPUBEIEHA HA pUC. 5.33.

B o6miem citydae 0510K-cXeMa BCTaBKH 4Hcia b B MaccuB X (N) MeEx-
7y AJIEMEHTaMHu ¢ HOMepaMu m M m+1 IpecTaBiieHa Ha puc. 5.34.

X[i+1]:=X][i] X[4]:=b X[i+1]:=X][i] X[m+1]:=b
Pucynok 5.33: Bcmaska uucna 'L
b meorcoy mpemvum u uemeep- N:=N+1
mulm emeHmos maccuea X

Pucynok 5.34: Bcmaska
yucaa b 6 maccue X
Hwxe npeacrapieH ¢gpparMeHT NpOrpaMMbl, peaanu3yIOLIUi 3TOT airo-
purm®’.
var 1,n,m:byte; X: array [1..100] of real;

b:real;
begin
writeln ('N='); readln (n);
for i:=1 to n do
begin
write ('X[',1,']="); readln (X[1]);
end;
writeln ('MaccuB X');
for 1:=1 to n do write (x[1]:5:2," ");

61 Ilpu onmucanum MaccuBa X HEOOXOAMMO MPEAYCMOTPETh IOCTATOYHBIN pa3Mep JJisi BCTABKH OJHOTO 3JI¢-
MEHTA.
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writeln;
writeln ('m='); readln (m);
writeln ('b="'),; readln (b);
for i:=n downto m+l1 do

X[1+1] :=x[1];
x[m+l]:=b;
n:=n+1;
writeln ('VI3MeHeHHENM MaccuB') ;
for 1i:=1 to n do write (X[1i]:5:2," ");
writeln;
end.

5.10 Ucnonb3oeaHue nodnpozpamm Onsi pabomsl ¢ mac-
cusamu

PaccMoTpuM, Kak MOXKHO MepeaaBaTh MAacCHBBI B ognporpammy. Kak
U3BECTHO (CM. T1aBy 4), 4TOObI OOBSIBUTH IEPEMEHHBIC B CITHCKE POpMaTh-
HBIX TTapaMETPOB MOANPOrpaMMbl, HEOOXOAUMO yKa3aTh UX UMEHA U THUIIBI.
OpHako TUIIOM JIFOOOTO MapaMmeTpa B CHUCKE MOXKET OBITh TOJBKO CTaH-
JTApTHBIN WK paHee OO0bsABICHHBIM THUIl. [lo3TOMY AJ1s1 TOrO YTOOBI TMEpE-
1aTh B IOAIPOrpaMMy MAacCHB, HEOOXOIUMO BHAYajle OIMUCATh €ro THII®, a

3aTeM OOBSIBIISATH MPOLEAYPY:
type Tun mMaccmpa= array [CHMCOK MHOEKCOB] of Tumn
)

;
procedure mMMAa NOLENYPH (MMA MacCHBa: TUI MaccuBa) ;
Hampumep:
type
vector=array [1..10] of byte;
matrica=array [1..3, 1..3] of real;
procedure proc (A:matrica;b:vector;var x:vector)

[TonsATHO, YTO TIEpeAaUa B NOANPOrpaMMy CTPOKH BUJA

MMA T[epeMeHHOM: string[mjirHa CTpOKu];
KOTOpast (PaKTHYECKH ABIAETCS MACCUBOM®, TOJDKHA OCYIIECTBIATLCS aHa-
JIOTUYHO:
type Tun crpokmu= string [OJgMHa CTPOKM];
procedure mMMA NOLEOYPH (MMS CTPOKM: TUI  CTPOKM)

e

~e

62 Tun maHHBIX MAacCHUB, OOBSIBICHNE MacCHBA CM. B 11.2.3.9.
63 Twum gaHHBIX CTPOKa, OOBSIBIIEHUE CTPOKH CM. B 11.2.3.9.
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Hanpuwmep:

type

stroka 5=string[5];

stroka 10=string[10];

function fun(Str: stroka 5):stroka 10;

MaccuBbl B MOAIPOrpaMMy MOKHO TEPEIABATh, UCIIOJIb3Ys MOHITHUE
OTKPBITOrO MaccuBa. OmKpulmblii MAccué — 3TO MacCUB®, IIpH ONMCAHUU
KOTOPOT'0 YKa3bIBAETCS TUII COCTABIIAIOLINX €r0 JJIEMEHTOB, HO HE OIpee-
JISIFOTCA TPAHULBI U3MEHEHUS UHIEKCOB:

MMSA OTKPHITOT'O Maccupa: array of array of .. Twum;

Hampumep:

var

massiv_1: array of real;

massiv_2: array of array of char;

massiv_3: array of array of array of byte;

Pacnipenenenue naMsaT M yKa3zaHu€ TPAHUL] UHACKCOB 110 KaXXIOMY
U3MEPEHUIO OTKPBITBIX MACCUBOB OCYILECTBISAETCA B XOAE BBINOJIHECHUS
porpaMMsbl ¢ moMolblo GyHkuuu SetLength:
SetLength (mma mMaccuea, CHOMCOK T'PaHMUL, MHOEKCOB) ;

J{1s1 0cBOOOXKICHUST BBIJICICHHON MaMSTH HY>KHO BBITIOJHUTH Omepa-
TOp:

Mg MaccuBa :=NIL;

Huorcnasa epanuya OTKpHITOrO MaccuBa (MUHUMAaIbHOE 3HAYEHHE HO-
Mepa 3JIEMEHTa) BCErlla paBHA HYJI0. Bepxwsaa epanHuya (MaKCUMaIbHOE
3HAUCHHE HOMEpPA AJIEMEHTA) BO3BPAIIACTCS CTAaHAAPTHON (QyHKITUCH:

high (nmma mMaccusa)

OTKpBITHIM MacCCUB MOXKHO HCTOJIb30BaTh W MPU OOBIYHOM 00paboTKe
MaccuBOB B s3blke Free Pascal. PaccMoTpuM Hcmosib30BaHHE OTKPBITOTO
MACCHBA Ha MPUMEPE MPOCTEUIIIEH 3a1a4l HAXOKJICHUS CYMMBI 3JIEMEHTOB
MacCCHBa.

var

//OnucaHMe OTKPEITOTO MAaCCHUBA.

X: array of real;

s:real;

i,n:integer;

Begin

write('n="'); readln(n);

64 Tur gaHHBIX MaccHB, OOBSBIICHIE MACcCHBa, OOpaIeHHe K MACCHBY CM. B 11.2.2.9.
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//BEIIeIgeTCcda NaMaThb OJIS Pas3MelleHUd
//N BeleCTBEeHHHEX SHAUCHUM:
SetLength (x,n) ;

for 1:=0 to high(x) do read(x[1]):
s:=0;

for 1:=0 to high(x) do s:=s+x[1];
writeln('cymma="',s:7:3);

X:=NIL; //OcBOBOXIEHME [aMATH.

end.

OTKpBITBIE MAacCUB MOXKET ObITh (POpMaIbHBIM MMapaMeTPOM ITOAIPO-
rPaMMBblI:

procedure VMMSA TMOLUEeNYPH (MMS OTKPHTOI'O MacCCMBa:

array of wTwumn;);
[IpruMeHeHne OTKPHITOTO MacCHBa B MOAMPOrpaMMe TO3BOJIIET 0Opa-
OaTbIBaTh OJTHOMEPHBIC MACCUBBI TPOU3BOJILHOMN JJTMHBI:

//Tlpouenypa nOpenHa3HaueHa OJiSd BHBOIOA Ha SKpaH
//CcooBmeHn O BHAUEHUSX BDJIEMEeHTOB
//OOHOMEPHOT'O MacCHuBa.

//TlapaMeTpoM MHOONPOTPAMMEl SBJISETCH
//OTKPBITEIN MACCHUB L&JIEIX UMCeJl.
procedure outputArray (X:array of integer);
var 1:byte;

begin

//2JeMEeHTH B OTKPHITOM MaCCHUBE
//nponymepoBandsl oT O mo high (X) .

for 1:=0 to high(X) do

//BEIBOI cCoOOOmeHMd :

//X[HOMep sJjleMeHTa]=3HadyeHue D3JIeMeHTa.

writeln ('X[',i,']=",X[i]);

end;

var

A:array [1..10] of integer;

C: array of integer;

i:byte;

begin

/ /PopMUpPOBaHME OOHOMEPHOTO MaccuBa A
//n3 10 2JIeMeHTOB.

for 1:=1 to 10 do A[i]:= 2*i+1;
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//BuIesigeTCcsa [aMAaTh OJIS pPas3MelleHNrs

//3 LeJIOUMCJIEHHBIX SHAUEHUN :

SetLengTh (C, 3) ;

/ /PopMUPOBaHME OOHOMEPHOTO MaccuBa C

//n3 3 B3JIEeMEHTOB.

for 1:=0 to 2 do C[1i]:= 1-2*1;

//OBpaleHnre kK ODOONPOTpPaMMe .

outputArray (A) ;

outputArray (C) ;

end.

be3 ncnonp30BaHus OTKPBITBIX MACCUBOB MPOLEAYPY OutputArray
MPUILIOCH ObI 3aMucarh Tak:

//OnmMcaHme Tuia: MaCCUB LEJIEX 4YMCelI,

//mponyMepoBaHHeix oT 0 molO.

type massiv=array [0..10] of integer;

//Tlpolienypa NOpelHa3HaueHa IJIS BHBOIA COOOIEeHUM

//0O BHAUEHUSX DJIEMEHTOB OIHOMEPHOTO MacCHuBa.

procedure outputArray (X:massiv;nN,nK:byte);

//TlapaMeTpsl MOIONPOTPAMMEL:

//1. MaccuB LeJitIXx umces X.

//2. HwxHasa TpaHula mHOexkca nN.

//3. BepxHad T'paHuila mMHIekca nkK.

var 1:byte;

begin

//2IeMeHTH MaccuBa HyMepyoTca oT nN mo nK.

for 1:=nN to nK do

writeln ('X[',1i,"']=",X[1]);
end;

5.11 MWUcnonb3oeaHue ykazameneu 0Onsi pabombl ¢ OuHa-
Mu4eCcKuUMuU maccueamu

Bce o0bsBiIEHHBIE B MPOrpaMMe CTaTUYECKUE MEPEMEHHBIE, KOTOPhIE
MBI pAaCCMATPUBAJIA JO ATOIO MOMEHTA, pa3MEIaloTCs B OJHOW HEMPEPHIB-
HOM 00J1aCTH OIEepaTHBHON MaMSTH, KOTOpask HA3bIBAE€TCSI CETMEHTOM JIaH-
HbIX. [l pa®oThl ¢ MaccMBaMu OOJBIIION Pa3MEPHOCTH MOXKHO BOCIIOJIb-
30BaThCsl TaK HA3bIBAEMON JUHAMUYECKOW MaMSThIO, KOTOpAs BbIJICISICTCS
porpaMme MocJje 3alycka nNporpaMMbl Ha BhITIOHEHUE. PazMep auHaMu--
YECKOM MaMsITH MOXXHO BapbHUpOBaTh B IIMPOKUX Ipeaenax. Ilo ymonya-
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HUIO 3TOT pa3Mep OIpenesieTcs Bcer 1ocTynHou namsateio 11K,

JIlnHAMHU4YECKOE pa3MEIICHUE IAHHBIX OCYIIECCTBIISIETCS KOMIUJISATO-
POM HEIMOCPEACTBEHHO B IPOIIECCE BBIMOJIHEHUA Iporpammsl. [Ipu nunHa-
MHYECKOM PA3MEIIEHUHU 3apaHEE HEU3BECTHO KOJIMYECTBO PA3MEMIAEMBIX
naHHbIX. KpoMe Toro, kK HUM Helb3s 00palaTbCs 0 UMEHaM, Kak K CTaTH -
YECKHUM MTEPEMEHHBIM.

OmneparuBHas namsaTh [IK mpeacrasisier co0oil COBOKYMHOCTH dJie-
MEHTapHBIX sTYEEK JJIA XpaHeHUs: uHGopMalluu — 0alTOB, KaXKJIbIH U3 KO-
TOPBIX UMEET COOCTBEHHBIN HOMEpP. DTH HOMEpA Ha3bIBAIOTCS aJpecami,
OHM TO3BOJISIIOT 00paIaThCs K JII0OOMy OaiTy mamsiTy.

5.11.1 Pa6ora ¢ fMHAMMYEeCKUMH NEPEMEHHBIMH M YKA3aTeJIsIMHI

Free Pascal umeeT rubkoe cpeACTBO yIpaBlIeHUS MMaMAThIO — yKa3are-
JIN.

Yrkazamenv — nepeMeHHasi, KOTOpasi B KQYECTBE CBOETO 3HAYECHUS CO-
JEePXKUT aapec Oaiita maMsiITH. YKazaTesab 3aHUMaeT 4 Oaifta.

Kak npaBuiio, ykazarenb CBSI3bIBAECTCS C HEKOTOPBIM THIIOM JIAHHBIX.
B TakoM ciiydae OH Ha3bIBae€TCs TUIMU3UPOBAHHBIM. JIJIsI €ro OOBSBICHUS
MCTOJIB3YETCS 3HAK ”, KOTOPBIN MOMEMIAETCS MEPE COOTBETCTBYIOIIUM TH -
IIOM, HalpuMep:

type massiv=array [1l..2500] of real;

var a:"1integer; b,c:"real; d:"massiv;

B si3pike Free Pascal MoxkHO 0OBSBIATH yKa3arelb, HE CBSI3bIBAs €I0 C
KOHKPETHBIM THUIOM JaHHBIX. s 3TOro CiayXUT CTaHAAPTHBIA THI
polnter, HaIpUMEP:

var p,c,h: pointer;

VYkazarenu Takoro poaa OyleM Ha3blBaThb HemunusuposanHvimu. llo-
CKOJIBKY HETUITM3HPOBAHHBIE YKA3aTEIN HE CBSI3aHbI C KOHKPETHBIM THUIIOM,
C MX MOMOIIBIO yA0OHO NTWHAMUYECKU pa3MeliaTh JaHHbIC, CTPYKTypa U
THUIT KOTOPBIX MEHSIOTCS B XO/I€ Pa0OTHI IPOTPaMMBI.

3HauCHUSIMM yKa3aTeJiel SBISIOTCA aJpeca IMEPEMEHHBIX IaMSITH,
MO3TOMY CJEJOBAIO OXKHUJATh, YTO 3HAYECHUE OJTHOTO U3 HUX MOXKHO Iepe-
naBath IpyroMmy. Ha camom aene 3To He cOBCeM Tak. DTa ornepaunus mpoBo-
JUTCS TOJIBKO CPEIM YKA3aTeNei, CBI3aHHBIX C OJHUMHU U TEMU K€ TUIIAMHU
JTAHHBIX.

Hampumep:

Var

pl, p2:"integer; p3:"real; pp:pointer;
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B sToMm cnyuae npucBauBanue pl :=p2; IOIYCTHUMO, B TO BpEMS KaK
pl:=p3; 3amnpeueHo, NOCKOJIbKY pl U p3 YKa3bIBalOT Ha pa3HbIEC TUIIBI
JAHHBIX. DTO OTPAaHUYECHHUE HE PACIPOCTPAHSACTCS HA HETUIIM3UPOBAHHBIC
yKazareiu, IO3TOMY MOXHO 3amnucarh pp:=p3; pl:=pp; U I0CTUYb
HEOOXOAMMOTO pe3ysbTara.

Bcs nunamuueckas mamsaTh Bo Free Pascal mpencrtaBnsier coGoit
CIUIOLLIHOM MaccuB 0AaMTOB, Ha3bIBaeMbIi Kydyell. @U3NUECKU Kyya pacro-
jaraeTcs 3a 00JIaCThIO MTaMSITH, KOTOPYIO 3aHUMAET TEJIO MPOrPaMMBI.

Havano xyun XpaHWTCA B CTaHIAPTHOM MEPEMEHHOW heaporg, Ko-
HEll — B IepeMeHHor heapend. Tekylas rpaHuiia He3aHATOW JUHAMUYE-
CKOM IMaMATH XPAaHUTCS B yKaszarelie heapprt.

[TamsiTh TIOA JTHO0YI0 AUHAMUYECKYIO0 TIEPEMEHHYIO BBIJEISETCS MPO-
HeAypol new, mapaMeTpoM OOpalleHUus K KOTOPOW SIBISETCS THUIU3UPO-
BaHHBIN yKa3atenb. B pe3ynbrare oOpamieHus nocieIHnd NPUHUMAET 3Ha-
YEHHE, COOTBETCTBYIOIIEE AMHAMUYECKOMY aapecy, HayMHasg C KOTOPOro
MOHO Pa3MECTUTh JAaHHbIE, HAIIPUMED:

var

1,J:"1nteger;

r:"real;

begin

new (1)

new (R)

new (J)

B pesynbrare BhINOJIHEHUS TIEPBOTO ONEparopa yKas3arelb 1 MpuHUMa-
€T 3HAYEHHE, KOTOPOE MEPEN ITUM UMEI yKazareab Kyun heapprt. Cam
heapprt yBeIWYMBaeT CBOE 3HAYECHUE HA 4, TAK KaK JIJIMHA BHYTPEHHETO
IPEICTABICHUS TUIIA 1nteger, CBA3aHHOIO C yKa3aTeJaeM 1, COCTABIISIET
4 Oaiita. Oneparop new (r) BbI3BIBAET €II€ OJHO CMEILECHHUE YyKa3aTels
heapprt, HO yxe Ha 8 0alTOB, IOTOMY YTO TaKOBa JJIMHA BHYTPEHHETO
MPEICTaBICHUS TUIA rea l. AHAJIOTUYHAs MPOoLeAypa TPUMEHACTCA U IS
nepeMeHHou Jr0o0ro apyroro tuma. [lociie Toro kak ykasareib CTall OIpe-
JeSATh KOHKPETHBIA (PU3NYECKUN OalT MaMATH, MO 3TOMY aJpecy MOXKHO
pa3MeCTUTh JIF000€ 3HAYEHUE COOTBETCTBYIOIIETO THUIIA, /Il UETO Cpa3y 3a
yKazareyeMm 0e3 KaKuX-Tu00 MpoOesioB CTABUTCA 3HAUOK ", HAIPUMED:

e

e
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Takum oOpa3zoM, 3HaUCHHE, HA KOTOPOE YKa3bIBAET yKa3aTelb, TO €CTh
COOCTBEHHO JaHHBIC, pa3MEIICHHbIE B Kyde, 0003HAYAIOTCA 3HAYKOM .
3Ha4OK ~ CTaBUTCA Cpasy 3a ykazarenem. Ecim nocne ykasarens 3Ha40K
OTCYTCTBYET, TO UMEETCS B BUJY AJIPEC, IO KOTOPOMY Pa3MEIIAIOTCS JIaH-
Hble. /[MHAaMHUYEeCKH pa3MellleHHbIe JaHHbIC (HO HE UX aapec!) MOXKHO HC-
ITOJIB30BAaTh JJI1 KOHCTAHT U IMEPEMEHHBIX COOTBETCTBYIOIIETO THUIMA B JIFO-
OOM MecTe, IJI€ 3TO JOIMyCTUMO, HAllPUMED:

r*:=sqgr (r”)+sin(r"+i")-2.3

Heo3Moxken omneparop

r:=sqgr(r”™)+i”";

TAK KaK YKa3aTelal I' HEJb3sl NMPUCBOUTH 3HAYCHUE BEIICCTBEHHOTO
THIIA.

To4HO Tak K€ HEJIOIYCTUM OIEepaTop

r*:=sqr(r);

MOCKOJIBKY 3HAYEHHUEM YKa3aTess r SIBJISIETCA aJpec, U ero (B OTIn4ue
OT TOTO 3HAUYEHUS, KOTOPOE PA3MENIEHO MO JAHHOMY aJpecy) HENb3sl BO3-
BOIUTH B KBajpar. OmmOOYHbIM OyJIeT U MpUCBaMBaHME r” :=1, TaK Kak
BEIICCTBCHHBIM JIAHHBIM, HA KOTOPBIE YKA3bIBACT r”, HEJIb3s JABATh 3HA-
yeHue ykasarens (aapec). JJuHaMu4ecKyro naMsiTb MOXHO HE TOJIBKO 3a0u-
paTh U3 Ky4ud, HO ¥ BO3BpamaTh 00parHo. J[Jjig 3Toro ucrnonb3yercs mpoiie-
nypa dispose (p), e p — yKasareib, KOTOPbIA HE U3MEHSET 3HAYCHUE
yKa3arelis, a JIMIIb BO3BPAIAET B Ky4Uy MMaMATh, PAHEE CBSI3aHHYIO C yKa3a-
TEJIEM.

[Ipu pabote ¢ ykazaTeiasiMd U JUHAMHYECKOM MaMAThIO HEOOXOAMMO
CaMOCTOSITEJIBHO CJIEAUTH 3a MPAaBWIBHOCTBIO HMCIIOJIB30BAHUS MPOLEIYP
new, dispose u pabOTHI ¢ aApecaM U JUHAMUYECKUMHU MTEPEMEHHBIMU,
TaK KaK TPAHCJISITOP 3TH OMHUOKU HE KOHTpoaupyeT. OmubKu 3TOro Kiacca
MOTYT MPUBECTH K 3aBUCAHUIO KOMIIBIOTEPA, a TO U K 00Jiee CepbEe3HbIM
MOCJIEACTBUSIM !

Jlpyras BO3MOXHOCTh COCTOMT B OCBOOOXKJCHHHU II€JIOTO (PparmMeHTa
kyurd. C 3TOW LENbI0 MEpe]l HA4aJlOM BBIJACICHUS JTUHAMUYECKON MaMATH
TEKylIee 3HAYCHHUE yKa3arelid heapptr 3allOMHHACTCS B MEPEMEHHOU-Y-
Ka3aresie ¢ MOMOIIBIO Mpoleaypsl mark. Tenepb MOXKHO B JIFOOOH MOMEHT
0CBOOOUTH (PparMeHT Ky4u, HAYMHAs C TOTO aJipeca, KOTOPhIN 3aloMHHUIIA
Ipoueaypa mark, ¥ 10 KOHIA JUHAMUYECKON MaMATH. /{1 3TOro ucnosb-
3yeTcs npoleaypa release.

IIpouenypa mark 3amoMHMHaeT TEKyllee yKa3aHUWE Kydd heapptr
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(oOpamenne mark (ptr), rme ptr — ykasareilb JIOOOrO THIA, B KOTO-
poMm OydeT BO3BpallleHO TeKyllee 3HadyeHue heapptr). Ilpouenypa
release (ptr), e ptr — yKasareib J000ro THIa, 0CBOOOXKIAET y4a-
CTOK Ky4H OT aJIpeca, XpaHAILIErocs B yKa3arelie 10 KOHIIA Ky4H.

5.11.2 Pabora ¢ TMHAMHYEeCKUMHU MACCHUBAMM C MOMOIIbIO TPO-
neayp getmem u freemem

Jl1st pa®oThI ¢ yKazareysiMy J000ro THUIMa UCIONb3YIOTCS TPOIEAYPhl
getmem, freemem. IIponenypa getmem (p, size), roe p — ykasa-
Telb, Size — pa3Mep B OalTax BBIACISIEMOro (pparMeHTa TUHAMUYECKOU
naMmsTu (size tuna word), pe3epBUPYET 3a yKazaTesaeM (pparMeHT JArHa-
MUYECKOM TaMsITH TpeOyeMoro pazmepa.

IIpouenypa freemem (p, size), Te p — yKasareiab, size — pas-
Mep B OaiiTax 0CBOOOKIaeMOro (pparMeHTa TMHAMUYECKON mamMaTu (size
TUNa word), BO3BpaIllaeT B Ky4dy (parMeHT JUHAMHUYECKON MaMsTH, KOTO-
pBIi OBLT 3ape3epBUPOBAH 3a ykazarenaeM. [Ipu npuMeHeHnu mporeaypsl K
y>K€ OCBOOOK/ICHHOMY YUYaCTKy MaMsITH BO3HUKAET OIINOKA.

ITocne paccMOTpeHUs] OCHOBHBIX IPUHIIMIIOB W MPOLEAYp padOThI C
yKa3aTeJsIMH BO3HUKAET BOMPOC: a 3a4€M ATO HYKHO? B OCHOBHOM mjist
TOr0, 4TOOBI padOTaTh C TaK HA3bIBAEMbIMH JUHAMHUYECKMMHU MaCCHUBAMHU.
[Tocnegnue npeacTaBisitOT cOOOM MAaCCHUBBI MEPEMEHHOM JIJIMHBI, MaMATh
MIO/T KOTOPBIE MOXKET BBIACIATHCS (M U3MEHSATHCS) B TIPOIIECCE BHITTOTHEHUS
IIPOTrPaMMBbI, KaK IMPU KaxJI0M HOBOM 3aIyCKE IPOrPaMMbl, TaK U B PA3HBIX
e€ gactax. OOparieHue K 1-My 3JIeMEHTY JUHAMHYECKOTO MacCHUBa X MMe-
eTBuUA X" [1].

PaccMmotpum mporiecc pyHKIIMOHUPOBAHUS JUHAMHUYECKUX MAaCCHBOB
Ha IIpUMEPE PEIICHUS CICAYIONIEH 3aJ1a4H.

3AJIAYA 5.2. HailTu MakCHUMaJIbHbIi M MHUHUMAJIBHBIA 3JIEMEHTHI
maccuBa X(N).

BcnomuuMm petieHue 3a1aun TpaJauliMOHHBIM CITIOCOOOM.

Program din masl;

Var

x:array [1..150] of real;
i,n:1integer; max,min:real;

begin

writeln ('BBeguTe pas3Mep MaccuBa');
readln (n);
for 1:=1 to N do
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begin

write('x[',1,']="); readln(x[i]);

end;

max:=x[1]; min:=x[1];

for 1:=2 to N do

begin

if x[1] > max then max:=x[1];
if x[1] < min then min:=x[1];

end;

writeln ('MakcumyM="',max:1:4);

writeln ('MuHMMyM=",min:1:4);

end.

Tenepp pacCMOTpPHUM MPOLECC PEIICHUSA 3aJa4d C MCIOJIb30BAHUEM
yKaszarenen. PacnpeneneHue maMsTH OPOBOAWM C IIOMOIIBIO MPOLEAYP
new—dispose (mporpamma din_mas2) unu getmem-freemem (mpo-
rpamma din_mas?2).

type massiw= array[l..150]of real;

var

X: "massiw;

i,n:integer;

max,min:real;

begin

{BrimesigeM aMAaThb 100 IMHaMMUUECKUM

MaccuB M3 150 BelecTBEeHHBEX UMCeJl. }

new (x) ;

writeln ('BBegure pas3mep MaccuBa');

readln (n) ;

for i:=1 to N do

begin
write('x(',1,"')=");
readln (x”~[1])

end;

max:=x"[1];min:=x"[1];

for 1i:=2 to N do

begin

if x*[1] > max then max:=x"[1];
if x*[1] < min then min:=x"[1];
end;
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writeln ('Mmakcumym="',max:1:4,
' MyHMMyM="',min:1:4);

{ OcBobBboxmaeM IIaMATb. }
dispose (x) ;
end.
type
massiw=array[l..150]of real;
var
X:"massiw;
i,n:integer;max,min:real;
begin
writeln ('BreguTe pa3Mep Maccupa');
readln (n) ;
{ BrImesigemM mamMaThb IO N BJIEeMEeHTOB MacCuBa. }
getmem (x,n*sizeof (real));
for 1i:=1 to N do
begin
write('x(',1,")=");
readln (x~[1]) ;
end;
max:=x"[1];min:=x"[1];
for 1:=2 to N do
begin
if x*[1] > max then max:=x"[1];
if x*[1] < min then min:=x"[1];
end;
writeln ('mMmakcumym=',max:1:4,

' MyHMMyM="',min:1:4);
{ OcroboxmaeM namMsaThb. |}
freemem(x,n*sizeof (real));
end.
[Ipu pabore ¢ AMHAMHUYECKUMU MEPEMEHHBIMH HEOOXOAUMO COOIIIO-

JaTh CIASAYIOMIUM TOPSA0K PaOOTHI:

1. Onucare ykazarenmu.
2. BeigeauTh mamsaTh noj MaccuB ((PyHKIIMM new WM getmem) .

3. O6paboTaTh TMHAMUYECKHUA MacCHB.
4. OcBo0oUTh NaMsTh (GyHKIUK dispose uiu freemem) .
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5.12 [Ipumepbi npoepamMm

3AJIAYA 5.3. Jlan maccuB A, cocTosimuii u3 k 1enpIx dncen. 3amnu-
caThb BCE OTpHUIIATEIbHBIC JIEMEHTHI MaccuBa A B MaccuB B.

Pemenune 3amaum 3akmrouaercs B cuaenyromem. I[locimemoBarenbHO
nepeOuparoTcs dIeMeHThl MaccuBa A. Eciiu cpeu HUX HaXOASATCS OTpUIla-

TEJIbHBIE, TO OHU 3aIUCBHIBAOTCS B MaccuB B. Ha pucynke 5.35 BunHO, 4TO

1 2 3 kS 3 G 7 8

4 -2 B i £
4 3 8 i

m 1 2 3 4

B

Pucynox 5.35: Ilpoyecc popmuposanus
maccuea B uz ompuyamenvHvix s1emeHmos
maccusa A

MEPBbIA OTPHUIIATENIBHBIN 3JIEMEHT XPAHUTCS B MAcCHUBE A MOJ HOMEPOM
TpH, BTOPON U TPETUN — MOJ HOMEPAMHU TISATh U IECTh COOTBETCTBEHHO, a
YETBEPTHIA — IO/l HOMEPOM BOCEMb. B MaccuBe B 3TUM 3J€MEHTaM IpH-
CBaMBAIOTCSl HOMEpa 00uUH, 06a, mpu U yemoipe.

[Tosromy miist ux GopMUPOBaHUS HEOOXOJUMO OIPEIEIUTh JOMOIHU-
TEJIbHYIO TepeMeHHyl0. B Onok—cxeme, NMpUBEIEHHOW Ha PUCYHKE 5.36,
pOJIb TakoW TEPEeMEHHOM BBIMOJHSAET NepeMeHHas m. B mporecce dop-

MHUPOBaHUS MacCHMBa B B NMEPEMEHHON m XpaHUTCA HOMEp chopMUpOBaH-
HOTO ?7IeMeHTa. BHavyane B MaccuBe B HET HM OJHOTO 3JIEMEHTA, U TI03TO-
My m=0 (6mok 2). B nuxmne (6;mok 3) mocneaoBarenbHO mepedbupaeM Bce
AIIEMEHTHI A, €CII OYEPEITHOU DIIEMEHT MaccuBa A oTpurareiieH (610K 5),
TO MEPEMEHHAs m yBEJIMYMBACTCA HA CAMHUILY, a 3HAYCHHE dJIEMEHTa Mac-
CHMBa A 3allKMChIBAETCS B MaccHMB B 1moa HoMepoMm m (Osok 6). B Omoke 7
mpoBepsieM, ObUIM JIM B MAacCHMBE A OTpHUIATEIbHBIE AJIEMEHTHI U c]op-
MHpPOBaH JIM MaccuB B. B pe3ynerare storo anropurma Oyaer chopMHUpO-
BaH MacCHB B OTpHUIIATEIbHBIX YHUCEII, COCTOSIIIHNMN U3 k YHCEe.
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Beog Ali]

]

‘ Havano |
1

m:=m+1
BIlm]:=Ali]

10

B Maccwee A HeT
OTpWMUaTENbHBIX Z2NEMEHTOB

/BbIBD,EI, B[i]/

|

Pucynox 5.36: brox-cxema gpopmuposarnus maccusa B uz ompuya-

MenbHbIX dAemMeHmos maccusa A

ITpuBeneHHas HUXKE TPOrpaMMa peaTn3yeT OMMCAHHBIN aJITOPUTM.
var a,b:array [1..200] of word; k,m,i:byte;

begin

write ('BBeOmMTe pPas3MEepPHOCTHL MaccuBa K=');
readln (k) ;

m:=0;

for 1i:=1 to k do

begin

write('A[',1,"']=");readln(A[i]);
if A[1]<0 then

begin

m:=m+1;

B[m]:=A[1];
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end;
end;
if m>0 then
for i:=1 to m do write (B[1]," ")
else
write ('B MaccmBe HeT OTPHULATEJIBHEX BJIEMEHTOBR') ;
end.

3AJIAYA 5.4. 3aman maccuB y u3 n nenbix uucenl. CdhopmMupoBaTrh
MacCHUB Z TaKUM 00pa3oM, 4TOObl B Ha4aJse MM OTPUIIATEIBHBIE DJIEMEH -
Thl MACCHBA Yy, 3aT€M — TOJIOKUTEIbHBIE U, HAKOHEI], — HYJICBBIE.

AJITOPUTM pPENICHUs] 3TOW 3aa4d OCHOBBIBACTCS HA aJITOPUTME ME-
pe3anucu 3JIEMEHTOB, YIOBIECTBOPSIONIUX KAKOMY-TH0O0 YCIOBHUIO U3 OJTHO-
ro MaccuBa B JAPYroil, KOTOPbIA OBbLT MOJAPOOHO PACCMOTPEH B IPEIbIAY -
uieu 3agade. biiok-cxema pemienus 3anayu 5.4 npeacrasiieHa Ha puc. 5.37.

TexcT mporpaMMbl ¢ KOMMEHTApPUSIMU TPUBEICH HUXKE.

var 1,k,n: integer;

v,z:array [1..50] of integer;
begin
writeln ('BeeouTe n<=50"),; readln (n):;

for 1i:=1 to n do //BBom Maccupa y.

begin

write('y[',1,"']="); readln(y[i]);
end;
k:=0;
//Tlepesannucb OTPULATEJILHEX UMCeJ
//”3 MaccuBa y B MAcCCUB Z.
for i:=1 to n do

if y[i] < 0 then

begin

k:=k+1; z[k]:=y[1];

end;
//Tlepe3anmuch MNOJIOXUTEJIbLHEIX UMCEeJ
//“3 MaccuBa y B MACCHUB Z.
for i:=1 to n do

1f y[1] >0 then

begin k:=k+1;

z[k]:=y[1]

end;
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Hau4ano

Beogo n

Beon y[i]

+
+
k:=k+1
k:=k+1 2[k:=yTi]
z[k]:=yli] '

Beon yli] Beop z[i]

k:=k+1

z[k]:=yli]
I

Pucynox 5.37: Brok cxema peuwtenus 3a0aqu 5.4
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//Tlepes3annuch HYJIEBHIX UMCEJI M3 MacCHuBa
//y B MaccuB z.
for 1:=1 to n do
if y[1]=0 then
begin
k:=k+1;
z[k]:= yl[i];
end;
// BeBOm Maccupa Y.
writeln ('MaccuB Y:');
for 1:=1 to n do
write(y[i]," ")
writeln;
// BeIBOI MaccuBa Z.
writeln ('MaccuB 7:"');
for 1i:=1 to n do
write (z[i],"'" "),
writeln;
end.

3AJTAYA 5.5. Ilepenucarb 31€MEHTBHl B MaccuBe X B OOpaTHOM IIO-
pAIKe.

'L AJITOPUTM pelIeHUs 3aJa4d COCTOMUT

1 Ndiva B CIICAYIOIIEM: MEHSEM MECTaMu 1-U H
—» =1, Ndiv — . . N
n-i 3JIEMEHTHI, 3aTeM 2-U M n-—1-i 3je-

MCHTBI, U TaK JO CCPCANHBI MaCCHUBA, 2JIC-

Y .
MEHT ¢ HOMEpOM 1 ciemyeT OOMEHSTh C
b:=X[i] .
_ . s1eMeHToM n+1-1i. biok-cxema oOMeHa
X[i]:=X[N+1-i]
X[N+1-i]:=b AJIEMEHTOB B MacCHBE NPEACTaBlIeHa Ha
puc. 5.38.

|
Pucynoxk 5.38: @paemenm

Onok—cxemul K 3a0ave 5.5
type
massiv=array [1l..100] of real;
var
X:massiv;
1,n:integer;

Hwxe npuBeneH TEKCT KOHCOJIBHOTO
MIPUWIOKEHUS 3a7a4u J.35.
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b:real;

begin

//BBOO pasmMepa MacCUBaA.

writeln ('BeemuTe pasmMep maccuBa'),; readln(n);

//BBOI MaccuBa.
for 1:=1 to n do

begin
write ('x[',1,']=");
readln (x[i]);

end;

/ /TlepebupaeTcsa nepepas IIOJIOBMHA MacCCHUBA,
/ /M MEHATCA BSJIEMEeHTHE MecTaMM 1-11 C Nn—M,
//2-1 ¢ (n-1), .. 1-m ¢ (n+l-1)-M BJEMEHTOM.
for 1:=1 to n div 2 do
begin
b:=x[n+l1-1];
X[n+l-1i]:=x[1];
xX[1] :=b;
end;
//BBOI mnpeoBpas’oBaHHOTO MacCHuBA.
writeln ('llpeobpa30BaHHEM MAaCCUB') ;
for 1i:=1 to n do
write(x[1]:1:2," ");
end.

3AJTIAYA 5.6. YnanuTh U3 MaccuBa X, COCTOSIIEIO M3 N DJIEMEHTOB,
MIEPBbIC YETHIPE HYJIECBBIX IJICMEHTA.

Bnauasie kouuecTBO HYJIEBBIX AIEMEHTOB paBHO HYIIO (k=0). [Tocne-
JIOBaTEILHO MepedupaeM Bce dIeMeHThl MaccuBa. Eciiu BcTpedaeTcs Hyse-
BOM DJIEMEHT, TO KOJIMYECTBO HYJIEBBIX JJIEMEHTOB YBEJIMYMBAaeM Ha 1
(k:=k+1). Ecnu KOIM4YeCTBO HYJIEBBIX AJIEMEHTOB MEHBIIIE WM PAaBHO 4,
TO yHAJIIEM OYEPEIHON HYJIEBOW AJIEMEHT. Eciin BcTpedyaeM MATHIA HyJe-
BOM 27eMeHT (k>4), TO aBapuitHO BBIXOAMM W3 LUKIA (JanbpHeHIas oopa-
00TKa MaccuBa OeCroyie3Ha).
biiok-cxema npeacrasiaeHa Ha puc. 5.39.

TekcT nmporpaMMbl ¢ KOMMEHTAPUSIMU TIPUBEIICH HUKE.
const n=20;

var
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X:array [1l..n] of byte;
k,1,J:integer;

begin

for i:=1 to n do
readln (X[1]);

k:=0; {KonmuecTBO HYJIEBHIX DJIEMEHTOB. }
J:=1; {Homep miiemeHTa B MaccuBe X.}
while j<=n do {Iloka He KOHel MaccuBa. }
begin

{Ecam HauJM HYJIEBOM BJIEMEHT, TO}
1f x[3J]=0 then
begin
k:=k+1; {mocumTaTe e€ro HOMED}
if k>4 then
break
{Ecim k nperprpmiaeT 4, TO BHUTM M3 LUKJA. }
{lHaue ynmansgeM J-¥ BJIEMEHT M3 MacCUBa. }
else
for 1:=37 to n-k do
X[1] :=X[1+1];
end
{ Ecam BCTpPeTMJICA HEHYJIEBOM D3JIEMEHT,
TO TMPOCTO IMEPEXOOMM K CJenynleMy . }
else
J:=7+1; {Ecam »JIeMeHT HEeHYJIEBOU }
end;
{BelIROO Ha IedaTb MBMEHEeHHOI'O MacCCHuBa. }
{KomuuecTBO 3JIEMEHTOB B MaCCUBE
YMEHBIIMJIOCE Ha k. }
for i:=1 to n-k do
write (X[1]," ");
end.
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'” . =+ 1 ¢ 1

[/ Xk

( Koweuy )

Pucynok 5.39: Anecopumm pewenus 3adauu 5.6
3AJJAYA 5.7. Haiitu cymMmMy IPOCTBIX YHMCEI LETOYUCICHHOTO Mac-
cuBa C(N).

Nnes anroputma cocrout B cienyromeM. CHadyana cymma pasHa 0.
[TocnemoBarenbHO TIepeOrpaeM BCE AIEMEHTHI, €CIIU OYEPETHON AIEMEHT
MPOCTOM, TO MOOABIsAEM €ro K cyMme. [ mpoBepKH, SBISICTCSA JIM YUCTIO
MPOCTHIM, HamnuineM QyHKIUI0 prostoe, KoTopas MPOBEPAET, SIBISETCS

JIKX 9YUCJIO ITPOCTHBIM.
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bnok-cxema stoit pyHkIMu npeacTasieHa Ha puc.S.40.

C prostoe(N) )

pr:=false

pr:=true

pr:=false

-«

Pucynok 5.40: brok-cxema pynxyuu prostoe

3aroioBoK PyHKIIUM Prostoe UMeeT BU:

function Prostoe (N:integer) :boolean;

DyHKIUSA BO3BpaIllaeT 3HaU€HUE true, eCiau 4uciio N sSBIsSeTCs Mpo-
CThIM. B TIpOTMBHOM cilyyae pe3ysibraroM (YHKIMH SIBJISETCS 3HAYCHUE
false. biiok—cxeMa pemienus 3aaaud 5.7 uzoopaxeHa Ha puc. 5.41.
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Ha4ano

prostoe(C[i])

Pucynox 5.41: Brox-cxema pewenus
3a0auu 5.7
Jlasmee mpuBENEH TEKCT MPOrPaMMBbl, PEATIU3YIOIIEN 3TOT aJrOPUTM, C

KOMMEHTapHUIMU.
function prostoe (N:integer) :boolean;

var 1l:1integer; pr:boolean;

begin
if N<1 then
pr:=false

else
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begin

{ TMpennoJyioxyM, UYTO TeKyllee UMCJIO IpocToe. }
pr:=true;

for 1i:=2 to N div 2 do

if (N mod i = 0) then

{ Ecam HampgeTcsa xoTd OB OIOMH IeJIMTellb,
KpOMe enOMHMLE M CaMOI'0 4Ymucjia, TO |}

begin

{ MBMEHMUTBHL BHAUEHME JIOTMUECKOU I[IepPEMEHHOM }

pr:=false;
{ M OOCPOYHO BHUTU M3 LUKJIA. }
break;

end; end;

prostoe:=pr;

end;

{OcHOBHa4a oporpammMa }
var

c:array [1..50] of word;

i,n:byte; S:word;
begin

write ('BBemomTe pas3MepHOCTbL MaccuBa n="');
readln (n) ;

for 1i:=1 to n do

begin
write ('BBegure ', 1, '-M 2JIeMeHT MaccuBa ') ;
readln (C[1]) ;

end;

S:=0;

for 1i:=1 to n do
{ Ecam 4dmcJjo npocToe, TO HaKalJMBAThL CyMMy. }
if prostoe(C[i]) then
S:=S+CJ[1];
{BEIBOIO HaAMOEHHOM CYMMEI. }

writeln ('CyMMa NOPOCTHIX uUMCeJ MaccuBa S=',S);
end.

3AJJAYA 5.8. Onpenenuts, €CTh U B 3aITAHHOM MacCUBE CEpHUU dJie-

MEHTOB, COCTOSIIIIMX W3 3HaKodepeayromuxcs uucen (puc. 5.42). Eciou
€CTh, TO BBIBECTH Ha SKPaH KOJIUYECTBO TAKUX CEPHUM.
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1 2 3 -1 4 -7 -5 -1 3 -5 -1 -1 4 -2 & 1

Cepoa ua 4-x T Cepun na 3-x T Cepun u3 4-x T

ANesseHToR AINEMHTOB SNeMEHTOR

Pucynok 5.42: Maccus c mpems cepusmu 3naKxouepeoyiouuxcs
S/1eMEHMO8
Nnes anroputma cocrout B cneayromem. [locaenoBareibHo B IUKIE
oT 1 10 n—1 CpaBHUBAIOTCS COCEIHUE DIIEMEHTHI (IIEPBBIA U BTOPOM, BTO-
poil U TpeTui, ... , NpeanocieqHuil u nociaeaHui). Eciu cocennue ane-
MEHTBI UMEIOT pa3Hble 3HAKH (MX MPOU3BEICHUE OTPULIATEIIHBHO), TO KOJIM -
4eCTBO JIEMEHTOB B cepuu (lepeMenHas k) yBennunsaeM Ha oqun®. Eciu
IIPOU3BEICHUE COCEIHUX JJIEMEHTOB B CEPUU HE OTPULATEIBHO, TO BO3-
MOXXHBI JIBa BapUaHTa: JTMOO ceidyac 00opBaiach cepus M3 3HAKOUYEPEIYIO-
IIUXCS DJIEMEHTOB, JTUOO OYepeHbIE JBa IEMEHTa OJJHOTO 3HaKa. Beioop
W3 3TUX JIBYX BAPUAHTOB MOXKHO OCYIIECTBUTh, CDABHUB IIEPEMEHHYIO Kk C
equnuieit. Eciu k>1, ceifuac obopBasiach cepusi U3 3HAKOUEPETYIOIINXCS
AIIEMEHTOB, U KOJIMYECTBO Takux cepuil (kol) Hago yBeaIM4YuTh Ha 1.
[Tocrne BrIXo/1a U3 1IUKJIA TPOBEPsIEM, HE OBLIO JIM B KOHIIE MaccHBa ce-
pYH U3 3HAKOUEepeayrommxcs nemMeHToB. Ecinu takas cepus Obu1 (k>1), TO
KOJIM4eCcTBO cepuid (kol) onath yBennunBaeM Ha 1. B 3aBepiiieHre BBIBO-
JIAM KOJIMYECTBO CEPUN U3 3HAKOUEPEAYIOIIUXCS SJIEMEHTOB — MEPEMEH-
Hyt0 kol. biiok-cxema pemienus 3amauu 5.8 mpeacTtaBieHa Ha puc. 5.43.
Huxe npuBesieH TEKCT KOHCOJILHOTO MpUiIokeHus Ha si3bike Free Pascal.
var
x:array[l..50] of real;
n,i,k,kol:integer;
begin
write('n=");
readln (n) ;
for 1:=1 to n do
read(x[1]);
{Tax kak MMHMMAJIbLHAS Cepus COCTOUT
U3 IOBYX DJIEMEHTOB, |}
{ k npuceomM 3HaueHuMe 1. }
k:=1; { HOmuuHa cepumn. }

65 KomuuecTBo 3J€MEHTOB B CEpUM M3HAYAJIBHO PABHO HYINIO, TaK Kak I0CJIE BCTPEUM B MacCHUBE IEPBOH
napbl 3HAKOUEPEAYIOIUXCs IEMEHTOB B CEPUU CTAaHET Cpa3y [Ba IEMEHTA, a BCE IOCIEAYIOIUE Uy -
LIME OIS JIEMEHTHI Pa3HOTO 3HaKa B CEpUM OyAyT yBEJIHMUUBATH [UIMHY CEPUH Ha OUH.
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Havano

k:=1
kol:=0

k=1 -
+

kol:=kol+1

P Y

kol:=kol+1
k=1 *
l ﬂ HET CepuiA

KOHEL|

Pucynok 5.43: Broxk—cxema pewenus 3aoauu 5.8
kol:=0; { KommuecTBO Cepum B Maccupe. }
for 1:=1 to n-1 do
{ Eciy npm yMHOXEHUM IOBYX COCEIOHMX DJIEMEHTOB
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pes3yjabTaT — OTpUllaTeJIbHOE UMCJIIO,
TO DBJIEMEHTH MMEKT PAa3HBIM 3HAK. }
if x[1]*x[1+1]1<0 then
k:=k+1 { TllokaszaTesyib NPOOOJIXEHUA CepuUm. }
else
begin
{ Ecim cepmsa pazopBajlaCb, TO YyBEJUUUTH CUETUUK
KOJIM4eCTBa Cepumn. |}
if k>1 then
kol:=kol+1;
{ TIoOTOTOBUTL IOKAas3aTEJIb MNPOJOJIKEHUS CEPUU }
{ K BO3BMOXHOMY IIOABJIEHMIO CJIeOyllley cepum. }
k:=1;
end;
{IlpoBepka, He OBUIO JIM CEPMUM B KOHLE MacCuBa. }
if k>1 then
{ Ecam pma, yBEeJIMUMTHL CUETUMK €lle Ha eIMHMLIY. }
kol:=kol+1;
1if kol>0 then
write ('KoInMyecTBO 3HaKOUepenyIUXCS
cepum="',kol)
else
write ('3BHakouepenynMxCsa Cepum HeT')
end.

3AJAYA 5.9. B 3a1aHHOM MacCHBE HaWTH CaMylO JJIMHHYIO CEPHUIO
AJIEMEHTOB, COCTOSIIYIO U3 €TUHUII.

Jlns MakcuMalbHOM cepuu OyaeM XpaHHTh €€ JUIMHY (max), HOMEp
IOCIIEIHETO eMenTa (kon max).

DOta 3a/jaya Moxoxka Ha MPebIayIy0, OTIIMYUE 3aKJII0YaeTCs B TOM,
4TO HAJ0 (PUKCHPOBATh HE TOJHKO TOT (paKT, YTO CEpHUsl KOHUMIIACh, HO U
camy ceputo. Cepusi MOXKET XapaKTepHU30BaThCS JBYMs U3 TPEX MapaMer-
POB: IEPBBIN JIEMEHT CEPUHU, MMOCICIHUN NIEMEHT CEPUH, IJIMHA cepuu. B
CBSI3U C TEM YTO MbI (PUKCHUPYEM CEPHIO B MOMEHT €€ OKOHYaHHs, B Kaue-
CTBE MapaMeTpPOB CEpPUU OyIEeM HCIOIL30BaTh MOCICIHUN JIEMEHT CEpUU
(kon) u ee nnuny (k).

AJITOpUTM pElIeHUsT 3TOM 3aJla4u CleAyrolnil. BHavame konmyecTBo
cepuii (kol) u ee nnuHa (k) paBHbI HYI0. [Iepebupaem mociegoBaTeIbHO
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BCE DJIIEMEHTHI. ECIM TEKyIIMU 3JIEMEHT PABEH 1, TO KOJUYECTBO AJIEMEH-
TOB B cepun® yBenuuuBaeM Ha 1. Ecam Texymumil sneMedT He paseH 1, To
BO3MOXHBI JIBa BapuaHTa: JUOO ceilyac oOopBajiach cepusi U3 CIUHMII,
100 BCTPETHUIICS OYEPEHOM HE PaBHBIM €AMHUIIC AJIEMEHT. BBIOOp U3 3TUX
JIBYX BApPHAHTOB MOXXHO OCYIIECTBHUTh, CPABHUB MEPEMEHHYIO Kk C €IUHHU-
nei. Ecnu k>1, ceityac obopBaach cepusi U3 €IUHUII, U KOJIMYECTBO Ta-
kux cepuil (kol) Hamo yBenuuuTh Ha 1, 3adUKCHpPOBATH KOHEI[ CEPUU
(kon:=1i-1), muny cepun (d1lina :=k). [locne aToro HeoOxoaUMO Mpo-
BEpUTH, KaKas 1o cuety cepus. Eciu 310 neppas cepusi (kol=1), To 00b-
ABJIIEM €€ MAaKCUMAaJIbHOW, B TIEPEMEHHYIO MaxX 3alMChIBAEM JJINHY TEKY-
el cepud k, B IEPEMEHHYIO kon max — kon (MOCIeIHUN IIEMEHT Te-
Kymen cepun). Eciim 310 He nepBast cepust (kol>1), TO JIMHY TEKyIIEH
cepud (k) cpaBHHBaeM C JUIMHOW CEPHMU MaKCUMaJIbHOW JUIMHBI (max). 1
ecnu k>max, TO TEKYIIYI0 CEPHI0 OOBSBIISIEM CepUeil MAKCUMAJIbHOM JIJTH -
HBI (max :=k; kon max:=kon;). Ecau BCTpeTuics He paBHBIA €IUHU-
[I€ DJIEMEHT, HAJI0 KOJMYECTBO 3JIEMEHTOB B CEPHUM IMOJIOXKUTh PABHBIM
Hymo (k : =0).

[Tocne BbIXOAa U3 IIUKJIA HAJIO TaKKE€ TPOBEPUTH, HE OBLIO JIU B KOHIIE
cepuu, cocrosiiel u3 equnuil. Eciau cepust Obliia B KOHIIE, TO ClIeayeT 00-
paboTaTh ee Tak ke KaK U CEepUI0, KOTopasi BCTPETUIIACh B IIUKJIE.

biiok-cxema penienus 3a1a4u npuBeieHa Ha puc. 5.44.

Hwuke mprBeeH TEKCT KOHCOJIBHOTO MPUJIOKECHUS PEIICHUS 3a/1a4U.

var x:array[l..50] of integer;

n,i,k,kol,kon,max,kon max,dlina:integer;

begin

{BBon pasmepa mMaccuba. }

write('n=");

readln (n) ;

{Brom mMaccuBa}

writeln ('MaccuB X');

for 1:=1 to n do

read(x[1]) ;

{HauasibHOe mnpmcBamMBaHME IOJIMHBEL CEPUM

M KOJIMYeCcTBa Cepun}

k:=0; { HOmmuuHa cepum. }

kol:=0; { KoamuecTBO CcepuM B MacCCHUBE. }

66 KonmuyecTBo moapsa UAYIINX €AUHMUII.



‘ Hauvano i

A

max:=dlina
kon_max:=kon
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kol:=kol+1
kon:=i-1
dlina:=k

max:=dlina
kon_max:=kon

le

-

Y

kol:=kol+1
kon:=n
dlina:=k

max:=dlina
kon_max:=kon

max:=dlina
kon_max:=kon

A

max, kol

/ kon_max-max+1,

kol=0

k
HeT cepun

7

Pucynok 5.44: bnok-cxema pewenus 3aoaqu 5.9
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{[lepebupaeM BCe DJIEMEHTH B MacCCHUBE}
for i:=1 to n do
{Ecau Tekyumy 3JIEMEHT paBeH 1, TO }
if x[1]=1 then
{KomMueCcTBO NOOPAIN MOYUMX €IOVHMIL
yBeJIMUMUTEL Ha 1.}
k:=k+1
else
{ BEcim Texkyumm 3JIEeMEeHT He paBeH 1, TO}
begin
{ nporepsdewMm, Ovla JM cepud Oo sToro, k>17}
if k>1 then
{Ecim ToNbkO uUuTO obOopBajylachb cepusda, TO}
begin
{yBenmmumBaeM KOJIMUECTBO CeEpUM. }
kol:=kol+1;
{dukcupyeM TOT GaKT, UTO Ha IIpelpaylleM
BJIEMEHTE Cepusd 3aKOoHUMIlachb, }
kon:=1-1;
{dInmnHa cepun paBHa K.}
dlina:=k;
{Ecim sTO nepepasa cepwud, }
if kol=1 then
{obbgarIgeM ee MaKCHUMaJIbHOM. }
begin
{InmrHa MaKCUMAaJIBHOM Cepur eOVHMIL. }
max:=dlina;
{KoHell MaKCuMAJIbBHOM CepuM, COCTOAllen M3
eIMHNL], XPaHMUTCHA B NepeMeHHOM Kkon max. }
kon max:=kon;
end
{Ecim »TO He nepmas cepud,
cocTodlad M3 eIMHUIL, }
else
{TO ee mJMHY CpaBHMBAEM C OJIMHOM Cepumn
C MaKCHMMAJIbHBEIM KOJIMUYECTBOM EeIMHMUII. }
if k>max then
{Ecim mjiMHa Tekyuwey cepum OoJble, }
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begin
{70 OoOBABIgIEM ee MaKCHMMAaJILHOM. }
max:=dlina; kon max:=kon;
end;

end;
{Ecin Texyuwuy sJIeMeHT MacCKubBa He pakeH 1,
TO KOJMYUECTBO MOAOPSALN BCTPeUAKIMXCHS E€IOVMHUIL
HauMHaeM cumMTaTb cHauajia (k:=0) .}
k:=0;
end;
{IlpoBepka, He OBUIO JIM CEPUM B KOHLIE MaccuBa. }
if k>1 then
{ Ecim ma, yBEeJMUMTHL CUETUMK ele Ha eIMHUIY. |}
begin

kol:=kol+1;
{Cepra 3akKOHUMJIACH Ha IIOCJIEOHEM 3BJIEMEeHTE }

kon:=n; dlina:=k;
{ObpaboTka mnocyenHeM cepumM Tak,
KakK BTO MNPOUCXOIMUJIO B LMKJIIE. }

if kol=1 then

begin

max:=dlina; kon max:=kon;
end
else

if k>max then

begin

max:=dlina; kon max:=kon;
end;

end;
{Eciu cepum OblIM, TO}
if kol>0 then
{BeIBOO MHOOpPMaALMM O CEepUM C MaKCHMMAaJIbHBM
KOJIMUECTBOM €IMHUII. }
begin
writeln ('KonmuecTBO Ccepulr, COCTOANUX U3
enquauu="',kol) ;
writeln ('Hambomnpumasa cepusa HauMHaAETCHd
c HoMepa ', kon max-max+l,', 3akaHumBaeTCH
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Homepom ', kon max,', ee mJmMHa paeHa ', max)
end {Beieonm mHOOpMaLMM OO OTCYTCTBUM CEPUMN. }
else writeln ('HeT cepul, cocTOodmMX M3 eduHUIL')
end.

3AJJAYA 5.10. 3agan maccuB BellecTBEHHBIX uncel. [lepeBectu Bce
AJIEMEHTHI MACCUBA B p-PUUHYIO CUCTEMY CUHMCIIEHUS.

Ilepen pelieHueM BceM 3ajaud JaBaiTe pazOepeMcsl ¢ alrOpUTMOM
MEPEBO/Ia BEIICCTBEHHOTO YHUCIIA U3 JCCATEPUYHOU B JIPYTYHO CUCTEMY
CUHCJIEHUA. DTOT AITOPUTM MOXKHO Pa3JeIUTh Ha CIECAYIOIIUE ITalb:

1. Beigenenue 1enon u 1poOHOM yacTel unca.

2. IlepeBoj €101 YaCTH YMCTIA B JPYTYI0 CUCTEMY CUMCIICHUS.

3. [lepeBoa npoOHOI YacTU YKCa B APYTYIO0 CUCTEMY CUUCIICHHUSI.

4. O0benuHEHUE 10N M ApOOHOM YacTel 4yucia B HOBOW CHCTEME
CUMCIICHMUSL.

AJITOPUTM NepeBoaa HeJI0r0 YUCJIa B APYIYI0 CUCTEMY CYUC/ICHUS.

Paznenuths Haneno 4uciio Ha OCHOBAaHWE HOBOM CHUCTEMbBI CUHMCIICHHS.
[Tonyunm octarok u yacTHoe. OCTaToK OT JeJIeHUsl OyleT MIaIIIuM pas-
psanom uducna. Ero Heooxonumo Oyner yMHOXKUTh Ha 10 B HyneBou crere-
Hu. Eciin wacTHOE HE paBHO HYIIO, TO NPOJOJKUM JICJICHUE; HOBBIM OCTa-
TOK JaCT HaM CJEAYIOUIUN pa3psl YUcia, KOTOPbIA HAJ0 OyJIET YMHOXHUTh
Ha JIECATh B MEPBOM CTEINEHU, U T. A. JleneHnue OyaeM mpoaoiKaTh A0 TeX
nop, Moka yacTHoe He craHeT paBHBIM (. OCOOEHHOCTHIO AJITOPUTMA SIB-
JSI€TCSL TO, YTO 4YUCIIO (HOPMUPYETCS B OOpaTHOM MOPSIAKE OT MIIAJIIETO
paspsza K cTapiieMmy, 4YTO MO3BOJUT B OJIMH MPOXOJ] coOpaTh YUCIO B HO-
BOM CUCTEME CUHUCIIEHHUS.

AJroput™M mnepeBoga APOOHON YacTH 4YMCJIA B HOBYK CHCTEMY
CUMCJICHUA.

YMHOXUTH APOOHYIO YaCTh YKCJIa HA OCHOBAHHUE CUCTEMbI CUUCIICHUS.
B monydyeHHOM MPOU3BEJAECHUM BBIJCTUTH LETYI0 YacTh YMCIA, 3TO OyleT
CTapIIUii paspsl 4MClla, KOTOPHIM HEOOXOAMMO YMHOXHTH Ha 107
JpoOHYI0 YacTh OMSATh YMHOXXUTH Ha OCHOBAaHHME CUCTEMBI cuucieHus. B
MPOU3BEACHUHN 1I€JIasi 4acTh OyJeT OYepeHBIM pa3psaaoM (€ro yMHOXKATh
Hajo Oymer HA 107° ), a IpOOHYIO YaCTh HEOOXOAUMO OIATh YMHOXATh Ha
OCHOBAaHHME CHCTEMbI CUMCIICHUS JI0 TTOTYUYCHHUS] HEOOXOIMMOTO KOJIMYECTBA
pa3psAI0B UCXOJHOTO YKCIIA.

brok-cxema ¢yHkIuu nepeBoaa BemecTBeHHOTo uynciio N u3 10-i1 cu-
CTEMBI CUYMCJIEHUS B IPYTYIO CUCTEMY MPEACTABIEHA Ha puUC. 5.45.
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C perevod(N,p,kvo) >

l N<0
+
r:=perevod(|N|,p,kvo)
N1:=trunci{M)
N2:=frac(N)

s1:=0s52:=0 q:=1

ost:=N1 mod p

sl:=sl1+o0sf*g

N1:=N1 div p h 4
q:=g*10 q:=0.1

v

N2:=N2*p
s2:=s2+trunc(N2)*q
N2:=frac(N2)
g:=q/10

I
¥

r=sl+s2

KoHel,

Pucynox 5.45: brnox-cxema pynxyuu nepesooa eeuye-
CMBEHHO20 YUCA 8 P-PUYHYIO CUCTEM) CUUCTIEHUS
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OOparute BHUMaHUE, KaKk B OJIOK-CXeME€ M B (PYHKIIMH PEaTU30BAHO
BO3BEJICHUE B CTEIEHb. B CBSI3M C TEM 4YTO IPU IEPEBOAEC LEJIOW YACTH
qyciia MocJIeIoBaTeIbHO UCIIOb3YI0TCs cTeneHu /0, HauuHas 0, ns hop-
MHUPOBAHUS CTETIEHEN NECSATH, BBOJUTCS NEPEMEHHAs ¢, KOTOpas B Hadaje
paBHa [/, a 3areM IOCJIENOBATEIbHO B IMKJIE yMHOXaercsa Ha [0. llpu
IepeBojie ApOOHOM YacTH 4YMCia MOCJEI0BATEIbHO HY>KHBI OTPHIIATEIIb-
uele crenenu /0: 107',107%,... . ITosToMy mpu (GpOpMHPOBaHMH APOOHOM
YacTH 4Mcia nepemMeHHas ¢g.=0.l, KoTopas MocJeI0BaTeIbHO B IIUKIIE JE-
aurtca Ha [0,

Hwuxe nmpuBeneH TEKCT KOHCOBHOW POrpamMMBbl pemenus 3aaadn 5.10
C KOMMEHTapUsIMHU.

{ OyHKLMS NIepeBOla BEUECTBEHHOT'O YMCJla B P-pUU-—
HYIO CHUCTEMY CUMCJIEHMHA, BXOIHEE INapaMeTps QYyHKIIVN:
BelleCTBeHHOe umcjo N, OCHOBaHME CUCTEMB CUMCIIEHUSA
— LeJioe 4YMCJIO P, kvo — KOJMUECTBO paszpamoB B IOpobO-
HOM 4YacTM QOPMUPYEMOT'O UMCJIia. }

function perevod(N:real;P:word;kvo:word) :real;

var i ,N1, ost: word;

sl, N2, r, s2:real;

g:real;

begin

{Eciu mMcxonHOEe UMCJIO OTPpMULaTEeJIbHO, TO HIJd eTo
lepeBOa PEeKYPCUMBHO oOpalaeMcsa K OQyHKUMM perevod,
nepenaBad B KadecTBe lapaMeTrTpa MOLyJIb UMCJla. }

if N<O then r:=-perevod (abs(N),P, kvo)

else

begin

{Beimesigem uenynw N1 m gpobrHynw N2 uyacTm Beme-
CTBeHHOTO umcya N.}

Nl:=trunc (N);N2:=frac (N) ;

s1:=0;s2:=0;

{B mnepemMeHHOM g OyImeM I[IOCJIEeODOBATEJIBHO XPaHUTH
CTelneHu IecsaTH, BHauvaJle Tylla 3alucChiBaeM 1 — IeCAThb
B 0 cTeneHM, a 3aTeM [OCJeHNOBaTEJIbHO B LUKJEe OyIeM
yMHOXaThb g Ha 10.}

q:=Lis

{IleperOon ULeJIOM UYaACTM dYMCJa. [loka UYMCJIO He CcTa-
HeT paBHeM 0.}
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while (N1<>0) do
begin
{BerumciigeMm ost — ouepenIHOM pal3p4dl 4Yucia, Kak
ocTaTok OT pmeJsieHusa N1 Ha OCHOBAaHME CUCTEMBl CUMCIIE-—
HUA. }
ost:=N1 mod P;
{OuepenHoM paszpsanm umMcia yMHOXaeM Ha 10 B cTene-
HM 1 u pmobamiygeM k QopMuMpyeMoOMy dYMciy sl.}
sl:=sl+tost*qg;
{YMenpmaeMm umciyio N1 B p paszs HOyTeM LEJIOUMCIIEHHOTO
neJIeHusS Ha pP.}
N1:=N1 div P;
{PopMUpyeEM CIenynllyld CTEeIeHb IOeCATKU. }
g:=g*10;
end;
{B mnepemMeHHOUM g OyImeM I[IOCJIeODOBATEJIBHO XPaHUTH
oTpMllaTeJIbHBEIE CTEIeHM NeCATM, BHauaJle Tya 3allMCH-

BaeM 0.1 — @mecaTb B MMHYC [EPBOM CTEIIeHM, a 3aTeM
IoCcJyiIegoBaTEJIbHO B LUKJe OymemM meauTb q Ha 10.}
g:=0.1;
for i:=1 to kvo do
begin
{YMHOXaeM mpoOHy®H0 uyacThb Ha 10.}
N2 :=N2*p;

{BeiuMcIIigeM OuUepenHOM pal3psdand uUMcja KakK LeJyo
JacThk OT yMHOXeHMS N2 Ha OCHOBAHME CUCTEMBl CUMCIIE—
Husg. OuepenHOM palpsal duMcia yMHOXaeM Ha 10 B cre-
neHu i u pobarBjsgeM K QOpMUPYEMOMY UYMCIAY S2.}

s2:=s2+trunc (N2) *qg;

{BelmesigeM OPOOHYI 4YacTb OT COOPMMPOBAHHOTO UMC-—
Ja}

N2 :=frac (N2) ;

{PopmMMpyeM ouUuepenHyl OoTpHulLaTeJIbHYK cTeneHb 10.}
q:=q/10;
end;

{CymmupyeM Leslylo UM OPpOOHYK YacTM 4umMcila B pP-pud-
HOM CHUCTEeMe CUuMCJIeHUd. }

r:=sl+s2;



MYy

Daiin
n=10

Maccue C
5.7 9.905 -78.946 76.894 -11.1111 11.11 ©.89654 -0.1324 132.13 90.87

BeeguTe OCHOBaHWE CUCTEML CYMCMEHWA

5

NpeoGpa30BaHHLIA MAaccue C
10.32222 14.42303 -303.43311 301.42133 -21.02342 21.02333 0.42201 -0.03123 1012.03111 330.41333

(program exited with code: @)
Press return to continue
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end;

perevod:=r;

end;

var C:array[1l..100] of real;
p,1,n:word;

begin
{BBOon pasmMepa MaccHBa. }
Write('n=");readln(n);

{Bromg mMaccuBa.}
writeln ('Maccur C');
for 1:=1 to n do read(Cl[i]);
{BBOII CMCTEMBl CUMCJIEHUA. }
writeln ('BrenuTe OCHOBAaHME
CUCTEeMBl CcuMcJieHuda') ;
readln (p) ;
{IlepeBOn BCEX BJIEMEHTOB MAaCCHUBa B IPYyI'yiD CcUCTe-
CUMCJIEHUSA . }
for i:=1 to n do
cl[i] :=perevod(C[i1],p,5);
{BeiBOn npeobpazoBaHHOT'O MacCHUBa. }
writeln ('llpeobpaszoBaHHeM MaccusB C');
for 1:=1 to n do
write(C[i]:1:5," ");
end.
Pesynbrarsl paboThl MpOrpaMMbl PEACTABICHBI Ha puC. 5.46.

Mpaeka Bwg TepmuHan Brenagkw Cnpaeka

Pucynok 5.46: Pezynbmamul pabomuvl KOHCONbHOU NPOSPAMMbL
pewernus 3a0aqu 5.10

3AJIAHA 5.11. M3 maccuBa LEIBIX MOJOXKUTEIBHBIX yncel Y yaa-

JUTH 3 TIOCIEAHUX Ynciia, TUPPHI KOTOPHIX B BOCBMEPUYHOM MPE/ICTaBIIC-
HUU 00pa3yloT YOBIBAIOIIYIO MMOCIIEI0BATEIHHOCTD.
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Jlnst perieHus STOM 3ajayu MOHAAOOUTCS (PyHKIMS, KOTOpas Oyaer
IIPOBEPSTH, 00Pa3yIOT M MUQPHI YUCIa B BOCBMEPUYHOM TPE/ICTABICHUH
yOBIBAIOIIYIO TTOCIIEI0BATEILHOCTD HUQD.

3arosioBOK 3T0# (GyHKIHUMU OyAeT UMETh BU/I:

function vosem (N:word) :boolean;

Ha Bxox pyHKIIMU vOsem NpUXOAUT Lesioe aecsiTuaHoe uncio (dop-
MaJbHBIN TTapameTp N), QyHKIMs BO3BpaIiaeT t rue, eciy nu@psl 9ucia B
BOCBMEPUYHOM MPEJCTABICHUH O0pa3yloT YOBIBAIOIIYIO MOCIIEI0BATEIh-
HOCThb U false B IPOTUBHOM CIIy4ae.

[Ipu paszpaboTke anroputma 3TOW 3a7add CIAEAYET MOMHHUTbH, YTO TPH
NEePEBO/IE YMCIIA U3 JIECATEPUYHOM CHUCTEMBI B BOCBMEPHUUHYIO DPa3psiibl
quciia Mbl OyJIeM TOJydaTh B OOpAaTHOM IMOpPSAKE. 3HAYMT, MOJydacMbIe
BOCbBMEpPUYHBIEC Pa3psibl HAa00OPOT JOJKHBI (DOPMUPOBATH BO3PACTAO-
Y10 TTOCJIEeI0BATEILHOCTD LIU(P.

TexkcT QyHKIIMU ¢ KOMMEHTAPUSIMU MIPUBEACH HUKE.

function vosem (N:word) :boolean;

var pr:boolean;

tsifra,tsifra st:word; 1:integer;

begin

1:=0;

{IlpennosioxmM, dYTO UMPPEl umcja N B BOCBMEPUMUHOM
IpencrTaBijieHMy o0pasyinT yOBRBAIYKD I[IOCJHIeoBaTellb—
HOCTb. }

pr:=true;

{lloka uwmcyao N He paBHO 0, }

while N<>0 do

begin

{IocTaeM ouUuepemHOM pal3pP4aAl UYMCIJIa B BOCBMEPUUHOU
cucremMe. }

tsifra:=N mod 8;
{YMeHBmIAEM UMCJIO B 8 pa3.}
N:=N div 8; 1:=1i+1;
{Ecimi pas3psan He IIepPBHBIM }
if 1>1 then {u TexymuM pas3pand MeHblEe WU
PaBeH OpenenyleMy, UMOpel B 8—-M NpencTaBJIEHUM UYMCIla
N HEe obpasywnT yOBIBA KLY IO [IOCJIEDOBATEJIBHOCTD
(pr:=false) m aBapMUMHO IIOKMIOAEM LVKJI. }
1f tsifra<=tsifra st then
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begin
pr:=false; break;
end;
tsifra st:=tsifra;
end;
vosem:=pr;
end;
Anroput™m pelieHus 3aaaun Oynet cineayromuii. [lepedbupaem Bce uuc-
Ja B MacCUBE B 0OpaTHOM MOPSIKEe, IPOBEpseM, 00pa3yroT JIM HMUGPHI Te-
KYIIEro 3JIEMEHTa MacCMBa B BOCBMEPUYHOM IPEACTABICHUHN yOBIBAIOIIIYIO
MOCJIEA0BaTEeNbHOCTh. Eciin 00pa3yloT, TO KOJIMYECTBO Takux yucen (k)
yBenn4yuBaeM Ha 1. Eciu k<3 | To ymansieM TeKyILIHUil 3JIEMEHT MacCUBa.
Co3naaum BU3yIbHOE MPUIOKEHUE, TPEAHAZHAYCHHOE ISl PEIICHUS
3amaun 5.11. Pacnonoxxum Ha hopme caeayromre KOMIOHEHTbI: TPU KHOTI -
KM, TPY METKH, OJTHO TOJIE BBOJA U JBE TAaOIUIIBI CTPOK. Pacronoxkxum ux
MIPUMEPHO TAK, KaK MOKAa3aHO Ha puc. 5.47.

|2 Forml HEE)
FTUT Baapye paamep wacewsa | [T cioi _ OK|TIIIIIIIIIIIIIIIIII I

B 3 T T O D D D D

covo NMpeoBpazoeaHHBIA MACCME | -« oo« o0 o0 o

YRANWTE YMCNA kw2 MaccHBa | o000 DDl Beaxog, w2 NpOrpaMMe

Pucynok 5.47: @opma ons pewenus 3aoauu 5.11
CBolicTBa OCHOBHBIX KOMIIOHEHTOB IIpEJCTaBJICHbI B Tabiauiax 5.6-
5.7. Ilpu 3amycKe NpUIIOKEHUsI BUIUMBI METKa Labell, moise 1jd BBOAA
pa3mepa maccuBa Ed1t] u KHOnKa Buttonl.
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Tabmuna 5.6: CBoicTBa METOK, KHOIIOK ¥ TEKCTOBOI'O ITOJIS

Name Caption (Text) Width Visible Left | Top
labell |Bmeaure pa3mep maccuBa |153 true 120 146
label2 |HMcxomgublii MacCcuB 110 false 192 96
label3 TIpeobOpa3oBaHHBIN MaccuB | 157 false 192 210
Editl 7 40 true 288 40
Buttonl [OK 75 true 376 |35
ButtonZ2 |Vpaauts uncna u3 daitma 185 false 160 |448
Button3 |Bexoa U3 mporpaMmsl 185 false |568 448

Tabnuma 5.7: CBolicTBa TaOJIUI] CTPOK

CroiicTBa Tabonuna 1 Tadoauma 2

Name StringGridl StringGrid?2
ColCount 7 7
RowCount 1 1
Visible false false
FixedCols 0 0
FixedRows 0 0
Options.goEditing |true true

[Tpu memuke o kHonke OK (Buttonl) u3 moss BBojga Editl cuu-
TBIBACTCS Pa3Mep MAacCUBA U CTAHOBATCSA BUIAWUMBIMU JIBE APYIrUE KHOIKH,
MeTka Label2, tabmuma cTpok StringGridl nams BBoJA 3JIEMEHTOB
maccuBa. Metka Labell, mone mis BBOAa pasMepa maccuBa Editl wu
KHONKa Buttonl cTaHOBATCA HEBUAUMBIMU. OKHO TMPUIOKEHHS IMOCIE
mienyka no kHonke OK cTaHeT mogoOHBIM IIpeICTaBICHHOMY Ha puc. 5.48.

IIpu menuke Mo KHOMKE YAAJMTh YHMCJIA U3 MACCHBA IPOUCXOHAT
CJIEIYIOIINUE JCUCTBUS:
- CUMTBIBAaHHWE MaccuBa U3 StringGridl,;
- yIaJleHWe U3 MacCuBa TPeX TMOCIEAHUX 4YHCeN, UPPhl KOTOPHIX B

BOCBMEPUYHOM IIPEJICTABJICHUH 00pa3yloT YOBIBAIOIIYH IIOCJIEIOBA-
TEJILHOCTb;
- CTAHOBSTCS BUAMMBIMU MeTKa Label 3, Tabnuna ctpok StringGrid?2
JUTSL BBIBOJIA DJIEMEHTOB IMPEe0OpPa30BaHHOTO MACCHBA.
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Huxe npuBeneH TEKCT MOIYIS C HEOOXOAMMBIMU KOMMEHTAPHUSIMHU.
B pe3ynbsrare pa®oThl mporpamMMmel perieHust 3agadn 5.11 okHO mpuiioxe-

HUSI IPUMET BUJ, TPEJACTABICHHBIN HA puc. 5.49
(- Formi SEE)

MCNDRHBA MACCHE

YORNWTE YMCNE K2 MEACCHES Braxog uz niporpaEsMEe

Pucynox 5.48: Oxkno npunoorcenus nocie wenuka no knonke OK
unit Unitl;
{Smode objfpc} {SH+}
interface
uses Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls, Grids;
{Onmucanme QOPMH }

type
{ TForml }
TForml = class (TForm)

Buttonl: TButton;
Button2: TButton;
Button3: TButton;

Editl: TEdit;

Labell: TLabel;

Label2: TLabel;

Label3: TLabel;
StringGridl: TStringGrid;
StringGrid2: TStringGrid;
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procedure ButtonlClick (Sender: TObject);
procedure Button2Click (Sender: TObject);
procedure Button3Click (Sender: TObject);
private
{ private declarations }
public
{ public declarations }

end;

type massiv=array[l..100] of word;

var

Forml: TForml;

N:word;

X:massiv;

implementation

{ TForml }

{dyHKLUMA vVvVOsem HOpoBepsdeT, 00pal3ywnT JM LUOPH
uycja N B BOCBMEPMUHOM IMPEeINCTAaBJIEHUM YOBIBAIY 10—
CJIEIOBATEJIbHOCTD }

function vosem(N:word) :boolean;

var pr:boolean;

tsifra,tsifra st:word;

i1:word;

begin

1:=0;

{IlpennojyioxmuM, YTO LMOPE umcijia N B BOCBMEPUUHOM
NpencTaBJeHUM 00palyilT yOHBAWLIYID [IOCJIedOoBaTeJb—
HOCTBb . }

pr:=true;

{Iloka umcigo N He parHO 0, 1}

while N<>0 do

begin

{IocTaeM ouUuepemHOM pasp4all UYMCIla B BOCBMEPUMUHOU
cucreMe. }

tsifra:=N mod 8;

{YMeHBbmIAEM UMCJIO B 8 pa3.}

N:=N div 8;
1:=1+1;
{Ecin paspsan He IIepBHU }
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if i>1 then
(Ml TexymmMM pasp4ald MeHbIe WM PaBEeH NPenpayleMy,
UMOPEl B BOCBMEPMUHOM IIpelcTaBJieHUM umciya N He 00—
pasynT YyOBBAKIY II0CJIenoBaTeJIbHOCTE (pr:=false) wu
ABAPMUMHO [NOKMIAEeM LUKJI. }
1f tsifra<=tsifra st then

begin
pr:=false;
break;
end;
tsifra st:=tsifra;
end;
vosem:=pr;
end;

{dyHkuMsa ypaleHusa wm3 MaccuBa X (N) »jaemeHTa C
HOMEPOM m. }
procedure udal (var X:Massiv; m:word;var N:word);
var 1:word;

begin

for i:=m to N-1 do
X[1]:=x[1+1];

N:=N-1;

end;

{ObpaboTumk mesdka oo kHomnke OK.}

procedure TForml.ButtonlClick (Sender: TObject);

begin

{CumTEHIBAEeM pa3Mep MaccHuBa M3 I10JIS BBOIA. }

N:=StrTolInt (Editl.Text);

{IenaeM HEeBUIVMMBIMM II€PBYI0 METKY, II0Jie BBOIa U
kHonky OK. }

Labell.Visible:=False;

Editl.Visible:=False;

Buttonl.Visible:=False;

{HesmaeM BUIOMMBEIMM BTOPYI METKy, Tabaully CTPOK. }

label?2.Visible:=True;

StringGridl.Visible:=True;

{YcTraHaBImMBaeM KOJMUECTBO DJIEMEHTOB

B TabJjule CTPOK. }



281

StringGridl.ColCount:=N;

{emaeM BMOMMEBEIMM BTOPYK M TPETBI KHOIKM. }

Button2.Visible:=True;

Button3.Visible:=True;

end;

{OBbpaboumk COOBITMM KHOIKM «YIOAJUTh UMCJla U3
MaCCHUBa» . }

procedure TForml.Button2Click (Sender: TObject);

var k,i:word;

begin

{CuuTEIBAEM MACCUB M3 TabOJMULBE CTPOK. }

for 1:=0 to N-1 do

X[1+1]:=StrToInt (StringGridl.Cells[1,0]);

k:=0;

{IlepebupaeM BCe BJIEMEHTH MaCCMBaA B ODOPATHOM I10-—
paAnke. }

for i:=N-1 downto 0 do

{Ecam umppel ouepenHOTO 3JIEMEHTa MacCCuBa B BOCbH-
MEPUUHOM IpelCcTaBJIeHUM O0pal’ylT yOBBAKIIYK IIOCJEeIO-—
BATEJIbLHOCTSL }

i1f vosem(x[1]) then begin
{YBeqiMumMBaeM CUeTUMK TaKMX umceJl Ha 1.}
k:=k+1;

{Ecaiu »TO0 T1nepBOEe, BTOPOE WM TPEThbEe UMCIO,
YIOOBJIETBOPAKLIES YCJIOBMK, TO yIajideM eI'0 M3 MacCCu-
Ba.}

if k<=3 then
udal (x,1i,N); end;

{IesaeM BUIMMBEIMM TPETBI KHOINKY M BTOPYID Tabauily
CTPOK. }

label3.Visible:=True;

StringGrid2.Visible:=True;

StringGrid2.ColCount:=N;

{BelBOO MNpeoBbpas30BaHHOT'O MacCHBaA. }

for 1:=0 to N-1 do

StringGrid2.Cells[1,0] :=IntToStr (X[i+1l]);
end;

{OBpaboTuMK KHOIKM BaKPBITUSA OKHA. }
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procedure TForml.Button3Click (Sender: TObject);
begin

Close;

end;

initialization

{ST unitl.lrs}

end.
- otmi DR

HMouogHp# Maccue

MNpeobpazoaaHHuR MaccHe

7 275 210 21 212

¥RanuTE YMCNA K2 MACCHEE Beaxog, uz MpOrpEk e

Pucynox 5.49: Oxno ¢ pezynemamamu peuwtenus 3a0avu 5.11

5.13 3adayu Onsi camocmosimesibHO20 peweHuUs!

1. 3anucarb MOJOKUTENBHBIE JIEMEHTHI MaccuBa X MOAPSA B MacCUB
Y. BeluucauTh CymMMy 3JIEMEHTOB MAaccuBa X U MPOU3BEACHUE DIIEMEHTOB
maccuBa Y. M3 maccuBa Y yJalUuTh DJIEMEHTHI, PACIIOJIIOKEHHBIE MEXKIY
MAaKCHMaJbHbIM U MUHAMAJIbHBIM JJIEMEHTAMU.

2. CipopmupoBarh MaccuB B, 3amucaB B HEro aJieMEHTHl MaccuBa A ¢
HEYETHBIMH HWHJEKCaMHU. BpIuuciauTh cpegHee apudMeTHIecKoe IIeMEH-
TOB MaccuBa B W ygamuTe M3 HETr0 MaKCMMaJlbHbIA, MUHUMAJIbHbIA U IS -
TBIA DJIEMEHTHI.

3. Jlan maccuB nenbix uncen X. Ilepenucarb msiTh NepBBIX MOJOKH-
TEJIbHBIX AJIEMEHTOB MAacCUBA Y MOCIEIHUX JBA IPOCTHIX JIEMEHTA B MacC-
cuB Y. HallTu MakCUMaJIbHBIA OTPULIATEIbHBIN AJIEMEHT MaccuBa X.
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4. 3amnucarh 3JIE€MEHThl MaccuBa X, YIOBIETBOPSIOIINE YCIOBUIO
l=x;<2 | moapsa B maccuB Y. [loMeHATh MeCTaMH MaKCUMaJIbHBIM U MU -
HAMAJIbHBIN 3JIEMEHTHI B MACCUBE Y.

5. Ilepenucath 3IE€MEHTHI MacCuBa IENBIX YKcesl X B OOpaTHOM MoO-
pAZIKE B MACCUB Y. BBIUMCIUTD KOJIMYECTBO YETHBIX, HEUYETHBIX U HYJIEBBIX
AJIEMEHTOB MAacCHBa Y.

6. OnpenenuTh MaKCUMAJIbHBIN 1 MUHUMAJIBHBIN 3JIEMEHTHI CPEAU T1O-
JIO)KUTEIIbHBIX HEYETHBIX 3JIEMEHTOB IIE€JIOYKMCIEHHOr0 maccuBa X. Yna-
JIUTh U3 MAacCUBA BCE HYJIEBBIE JIICMEHTHI.

7. Ilepenucarb 37€MEHTHI LIEJTOYUCIEHHOTO MaccuBa X=(X1, Xa, ...,X12)

B maccuB Y = (Y1, V2, ..., Yi2), CIBUHYB 3JIEMEHTHl MaccuBa X BIIPAaBO Ha
Tpu no3unuu. [Ipy 3ToM TpH 37eMEHTa ¢ KOHIIAa MacCUBa X IEepeMeIaroT-
cs B Hadauo: (Y1, Y2, -.., Y12) = (X10, X11, X12, X1, X2, ..., X9). ONpeeauTh HO-

Mepa MaKCUMAJIbHOTO MPOCTOr0 MU MUHUMAJIBHOIO MOJOXUTEIBHOTO 3JIE-
MEHTOB B MaccuBax X Y.

8. 3anucarb 3IeMeHThl MaccuBa X = (X1, X, ..., X15) B MaccuB Y = (i,
Y2, ..., Vis), CIIBUHYB 3JIEMEHTBHl MAacCHBa X BJIEBO HA YETHIPE IMO3UIIUU.
[Ipu 3TOM YETHIPE ANEMEHTA, CTOAIIME B HaYaIe MacCuBa X, IEPEMEIIAIOT-
cs B KOHEIL: (Y1, V2, ..., Vis) = (Xs, X6, ..., X15, X1, X2, X3, X4). [IOMEHATH Me-
CTaMU MUHUMAaJIbHBIN U MAKCUMAaJIbHBIN JIEMEHTHI MacCUBa Y.

9. B maccuBe X onpenennuTh KOJIMYECTBO AIEMEHTOB MEHBIIUX CPE-
HEro apu(PpMETUYECKOro 3HAYCHUS. YIAUIUTh U3 MAacCHUBA TMOJIOKHUTEIbHBIC
AJIEMEHTBI, PACIIOJI0KEHHBIC MEXY MAKCUMaIbHBIM 1 MUHUMAaJIbHBIM.

10. Bbeluucnuth cpegHee apuMETHUYECKOE AJIEMEHTOB MaccuBa X,
PACIOJIOKEHHBIX MEXKy €0 MUHUMAJIbHBIM U MaKCUMAJIbHBIM 3HAYECHHS -
MH. Ecii MUHUMAJIBHBIN 3JIEMEHT Pa3MENIacTCsl B MACCHUBE PaHbIIE MakK-
CUMAaJbHOTO, TO YIOPAJA0YNTh MAaCCUB Ha JITAHHOM MPOMEXKYTKE IO BO3PAC-
TAHUIO €r0 3JIEMEHTOB.

11. Onpenenuth, COAEPKUT JIM 3aJJaHHBIN MAaCCHUB TPYIIbI JIEMEHTOB,
PAacTOJIOKEHHBIE B MOPSIKE BO3pacTaHus WX 3HaueHuW. Ecimu na, To ompe-
JEIIATh KOJIMYECTBO TAKUAX TPYIIL.

12. B 3aJaHHOM MacCHUBE LIEJIBIX YUCEJI HANTH CaMyl0 MAJIEHBKYIO CE-
PHIO TOAPST CTOSAIMINX HEYETHBIX AJIEMEHTOB.

13. Yoanute u3 MaccuBa LEJBIX YUCENI BCE MPOCTBIE YKCIA, PACIIONO-
YKCHHBIE 0 MAKCUMAaJIbHOTO 3HAYCHUA.

14. Ynanmute n3 MaccuBa NPEANOCICIHION TPYNITY 3JIEMEHTOB, MPE-
CTaBJISIOIIMX COOOM 3HAKOUEPEIYIOITUNCS PSI.
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15. 3aman MaccHB 1IEJIBIX MOJOKUTEIBHBIX yncen X. Onpeaenursb Ko-
JIMYECTBO COBEPILICHHBIX YUCEJ B MAaCCUBE. YIAJIWTh U3 MacCHBa MOCIE -
HUX JiBa OTpUIaTeabHbIX yuciaa. ChopMupoBaTh MaccuB Y, Ky/Ja 3alucarh
HOMEpPA JIEMEHTOB MacCUBA X, SABJIAIOIMXCSA MPOCTHIMUA YUCIIAMMU.

16. ITepenucaTh MONOKUTEIBHBIE SJIEMEHTHI MACCUBA LEJIBIX YUCET X
B 0OpaTHOM TOPsJIKE B MacCUB Y. BBIUMCINUTE MPOIIEHT YETHBIX, HEUETHBIX
Y HYJIEBBIX 3JIEMEHTOB maccuBa Y. IlepeBectu snemeHThl MaccuBa Y B
JIBOMYHYIO CUCTEMY CUUCIICHMUSI.

17. Onpenennut MakCUMAJIbHBIM U MHUHUMAJIBHBIA AJIEMEHTBI CPEIIH
MOJIOKUTEIILHBIX YETHBIX 3JEMEHTOB IEJIOUMCIIEHHOro MaccuBa X. Yia-
JUTh U3 MacCuBa X COBEPIICHHBIC YUCIIA, PACHIOJIOAKEHHBIE MTOCIIE MAKCH-
MaJILHOT'O 3HAYECHHUS.

18. 3amanbl MaccuBbl BemiecTBeHHBIX yucen X u Y. ChopmupoBarhb
MAacCUB Z, KyJa 3alucarh IOJOKUTEIbHBIE 3JIEMEHTHI MAaCCUBOB Y U Z B
CEMEPUYHOU cUCTeMe cuucieHus. OnpenennT HoMepa MAaKCUMAIBHOTO H
MHUHHMMAaJILHOT'O 3JICMEHTOB B MaccuBe Z.

19. 3anucarb 4YeTHBIEC ITOJOKHUTEIBHBIC 3JIEMEHTHI IICJIOYHCIICHHBIX
MaccuBoB X M Y B MaccuB Z. IloMeHATh MeCTaMU MUHUMAJILHBIA U MaKCH -
MaJbHBIM dJIeMEHThI MaccuBa Z. BriBecTH 3neMeHThI MaccuBa Z B 4YeTBe-
PUYHOM CUCTEME CUUCIICHUA.

20. 13 uemouncieHHoro MaccuBa X yAalduTh BCE YMCIA, MPEBBIIIAKO-
ue cpeaHee apupMeTHIecKoe MPOCTHIX AIEMEHTOB MacCHBa.

21. B maccuBax BEIIECTBEHHBIX YKMCEN X U Y 3alUCaHbl KOOPIMHATHI
TOYEK Ha IJIOCKOCTH. HallTh nBE TOUKH, PACCTOSIHUE MEXKAY KOTOPBIMHU
HauMCHBbIIIEEe.

22. OnpenenuTth, COACPKUT JIA 3aJaHHBIN MacCUB BEIICCTBEHHBIX YH-
CeJl TPYMIIbI JIEMEHTOB, PACIIOJOKEHHBIE B MOPSJIKE YOBIBAHUS UX 3HAUE-
Hui. Ecnuy 1a, TO onpenenuTs rpyniny HauMeHbIIEH JIMHBI.

23. B 3aganHOM MaccuBe IEJbIX YHCEI HalTH caMylo OOJBIIYIO Ce-
PHIO TOAPS CTOSIIIMX YETHBIX SJIEMEHTOB.

24. YnanuTh U3 MacCHBa LEJbIX YUCENI BCE DJIEMEHTHI, KOTOPBIE B IS~
TEPUYHOM IPEJICTABICHUN HE COJIEPKAT HYJICH.

25. V3 MaccuBOB BElIECTBEHHBIX uncen A u B chopmupoBarh maccun
C, 3amucaB B HETO JIEMEHTHI MAaCCUBOB A M B, KOTOphIE HE colepKaT «ce-
MEpPOK» B BOCBMEPUYHOM IPEIACTABICHUH.
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6 OObpaboTka maTpuy Bo Free Pascal

Marpuna — 3T0 AByMEpPHBIA MACCUB, KAXKIbIM JJIEMEHT KOTOPOTO UME-
€T JBa MUHJIEKCA: HOMEP CTPOKHU U HOMEp CTOJOIIA.

OOBSIBUTH IByMEPHBIM MacCUB (MaTPUILy) MOXKHO TaK:
uMAa: array [uHpoexkcl Hau .. mMHOeKCcl KOH,

MHOEKCZ Had .. MHIOEKCZ KOH] of Tun;
[JI€ TUII OUPENEIIET THII DJIEMEHTOB MacCUBa, MM — UM MaTPULIBI,

nHnekcl Hau .. mHAOekKCl KOH — JWana3oH W3MCHEHHS HOMCPOB
CTPOK, MHIOEKCZ Hay .. MHIOEKCZ KOH — JHana30H HU3MCHCHHUS
HOMEPOB CTOJIOIIOB MaTPUIIBI.

Hampuwmep,

var h: array [0..11,1..10] of real;

Onucana MaTpulia BEIIECTBEHHBIX YHUCEN h, COCTOSIIAs U3 JIBEHA A~
THU CTPOK U JIECATU CTOIOIOB (CTpoku Hymepytorcs oT O 1o 11, cTonOIs!
— ot 1 no 10).

CymiecTByeT emi€ oJiH Coco0 OMMcaTh MAaTPHUIIBI, I 3TOTO HAJIO CO-
3]1aTh HOBBIM THUII JJAHHBIX:

type
HOBBIM Tun=array [uMHOekCcl Hay .. MHOEKC]l KOH]
of Twumn;
var
UMA: array [MHOEKCZ Hay .. MHIOEKCZ KOH]
of HOBHIM TWUII;
1501051
type
HOBBIM THUII=array [COMCOK mmanasoHosB] of Twum;
var
MM HOBBIV TUII;
Hampumep:
type

massiv=array [1..30] of integer;
matrica=array [0..15,0..13] of real;
var

a, b: array [1..10] of massiv;
c:matrica;
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B nannoMm ciydae B Matpunax a u b ectb 10 crpok u 30 cronbmos, a
C — Marpuia, B KOTOPOW €CTh IIECTHAIATh CTPOK M YETHIPHAJIATh
CTOJIOLIOB.

Jl1s1 oOpareHust K 3JIEMEHTY MaTpHIlbl HEOOXOAMMO yKa3aTh €€ UMs U
B KBaJIPATHBIX CKOOKAaxX 4epe3 3amaTyi0 HOMEP CTPOKU U HOMEP CTOJIOIA:

UM [HOMEep CTPOKM, HOMep CcToJibua]

WJIU TaK

uMAa [HOMEep CTpokm] [HOMep cTosbual]

Hampumep, h [2, 4] °7 — aeMeHT MaTpHIlbl h, HAXOAAIIUNCS B CTPOKE
110/1 HOMEPOM JIBa U CTOJIOIIE MOl HOMEPOM YEThIPE.

Jli1st 06paboTKM BCEX DIIEMEHTOB MAaTPUIlbl HEOOXOAUMO HCIIOIb30BaTh
nBa 1ukia. Eciu oOpabarbiBaeM MaTpHIly MOCTPOYHO, TO BO BHEIIHEM
[UKJIE TIOCIEAOBATEILHO NepeOupaeM CTPOKH OT MEPBOM J0 MOCIEIHEH,
3aTeM BO BHYTPEHHEM — IepeOupaem Bce (MEepBbIM, BTOPOH, TPETHM H
T. J.) 2JIEMEHTHI TeKyIei cTpoku. [Tpu 06paboTKe 2II€MEHTOB MATPHIIHI IO
CTOJIOIIaM, BHEITHUM LUKJ OyJeT Mo cTosdiiaM, BHYTPEHHU — 10 CTPO-
KaMm.

Ha puc. 6.1 npencrasnena 00k-cxeMa aJiroputMa 00pabOTKU MaTpH-
1Bl [0 CTPOKaM, Ha puc. 6.2 — no croydnaM. 31ech 1 — HOMEP CTPOKH, J
— HOMEp CTOoJ01a, N — KOJUYECTBO CTPOK, M — KOJIMYECTBO CTOJIOLIOB
MaTpHLbI A.

ObpaboTka anemenTa Ali,j] ObpaboTka anemenTa Ali,j]
Pucynox 6.1: Ilocmpounas Pucynok 6.2: Aneopumm o6-
0bpabomka mampuybl pabomku mampuysl no cmoadyam

67 wm h[2][4]
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6.1 Beod-ebi800 Mampuy,

Marpuipl, Kak HW MAaCCHBBI,
Bsog N,M
A HY>KHO BBOJMTH (BBIBOAMUTH) MODJIE-

MEHTHO. BHauane ciemyer BBECTH
pa3Mepbl MaTpHIlbl, a 3aTeM YK€ B
JIBOMTHOM IIUKJIE€ BBOJUTDH DJICMEHTHI.
brok-cxema BBOJa 3JI€MEHTOB Mart-
pUIIbI U300pakeHa Ha puc. 6.3.
BriBOg MOXXHO OCYIIECTBIISATH
0 CTPOKaM WJIM MO CTOJOLaM, HO
Jydlle, €CIM AJIEMEHThI pacrioyara-

/ Beon AlQj] / FOTCA HOCTpO‘IHO, HaHpI/IMep,
| § 2 3 13 35
5 26 76 37

52 61 79 17

AJTOPUTM MOCTPOYHOTO BBHIBO-
Ja DJIEMEHTOB MAaTpUIlbl MPUBEICH
Ha puc. 6.4.

Pucynoxk 6.3: brok-cxema
8600a 211eMEHM08 MaAmMpuybl

06 O CaHUH
Marpull Ha s3bIke Free
Pascal Obuto paccka-
3aHO B pazgene 5.2
IISITOM  DJIaBbBl, 00O-
pamieHue K 3JIEMEHTY

A4; ; MaTpHIbl MOX-
HO OCYIIECTBHUTH C TI0-

Y
/ write(Ali,j1) / / writeln / MOglbI? KOHCTPYKIMH
Al1,]] nmm
I Ali][3].

Pucynox 6.4: [locmpounsiii 661600
Mampuybl
PaccMoTpuM peanuzaiidio BBOJA-BbIBOJAa MaTPHIl B KOHCOJIBHBIX MPH-
JOXKeHUsX. s opraHu3anyu IMOCTPOYHOrO BBOJA MATPHII B JBOMHOM
IIAKJIE TI0 CTPOKAM M CTOJIOIIaM MOYKHO HCTIONIb30BaTh omnepaTop read.
for 1:=1 to N do
for j:=1 to m do
read (A[i,3]);
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B 3TOM ciiydae 3neMeHThI KaXI0M CTPOKHA MaTPULBI MOKHO Pa3JeiATh

CUMBOJIaMH Mpo0esia Wik TaOyIsaIuy U TOJIbKO B KOHIIE CTPOKH HAXHUMATh
Enter.

3AJJAYA 6.1. Hanucars KOHCOJIbHOE MPHUJIOKEHUE BBOJA MaTPHUIIbI

BCHICCTBCHHLIX YUCCII U BBIBOJId €€ HA OKPaH JUCILICH.

Hwxe mpuBeneH npuMep nporpaMmbl BBOJAA - BBIBOJIA MAaTPHULIBL.
var

a: array [1..20,1..20] of real;

i,Jj,n,m: integer;

begin

{BBon pasmMepoOB MaTpPMLE}

writeln ('BreguTe KOJIMUUECTBO CTPOK UM CTOJIOLIOB
MaTpuUel A') ;

readln (n,m) ;

{ Bronm 3JIeMeHTOB MaTPMLEBL. }

writeln ('Bregure maTpuuy') ;

for i:=1 to n do

for j:=1 to m do

read (A[1,3J]);

{ BeIBOI DJIEMEHTOB MaTpPMLEL. }

writeln ('maTrpuua A ' );
for 1i:=1 to n do
begin
for jJj:=1 to m do
write(afli,J1:8:3, " "); {IleuaTs CTPOKMU. }
writeln {Ilepexon Ha HOBYI CTPOKY.}
end;

Ha puc. 6.5 npexncrasieHsl pe3ylibTaTbl padOThl IPOTPAMMBI.
BBoa MaTpuIbl MOXKHO TaK)K€ OPraHU30BaTh C TOMOILBIO CJIEIYIOIIETO

IIMKJIa. ABTOPBI MpejIararoT YUTATENI0 CaMOCTOSTEILHO Pa3o0parhes, B
yeM Oy/IeT OTJIMYue BBOJIa MATPUIILI B 3TOM CIIyvae.

for 1i:=1 to N do

for j:=1 to m do

begin
write('A(',1,',"',3,")=")>
readln (A[1,73])

end;
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=

= TepmuHan (=) @W

@aiin Opaeka Bwg TepmwHan Brenagkw Cnpaeka

BeegnTe KONWYECTEC CTPOK M CToONOUOE MaTpWub A
34
BeeguTe matpuuy
1234
56 7 8
16 12 17 16
MaTpuua A
1.000 2.000 3.000 4.000
5.000 6.000 7.000 2.000
160.060 12.000 17.0600 16.000

(program exited with code: @)
Press return to continue

Pucynox 6.5: Peaynemamuol pabomuel npocpammsl peuterus 3aoaqu 6. 1
JIns. BBOAA-BBIBOJIA MaTpHIl MOXXHO HCIOJIB30BaTh KOMIIOHEHT THIA
TStringGrid, ¢ KOTOPBIM MBI TTO3HAKOMUJIUCH B IISITOM TJIaBe.

B KauecTBe mpuMepa pacCMOTPHM CIEAYIONIYIO 3a/1ady.
3AJIAYA 6.2. CocTaBuTh IPOrpaMMy TPAHCIOHMPOBAHUA® MATPUIIBL A.

biok-cxemMa TpaHCIIOHUPOBAHUSI Mart-
pullbl puBeeHa Ha puc. 6.6. Ilpu Tpanc-
nonupoBanuu marpuilsl A(N,M) nonyyaer-

cst Marpunia B(M,N).
PaccMOoTpuM YacTHBIM cllydail TpaHC-

MIOHUPOBAHMUS MaTpPHUIIbl (PUKCHPOBAHHOIO
pasmepa A (4,3). Ha dopme pazmectum
METKM Labell n Label?2 co CBOMCTBAMH
| Caption —3amaHHasa MaTpula A U
Pucynox 6.6: brok- TpaHCHOHMPOBAHHASA MaTpula B,
cxema mpancnonupoed- IIBa KOMIIOHEHTa TMHa TStringGrid, us-
Hust mampuel A MCHHB X CBOMCTBA, TaK KaK IOKa3aHO

BLj.i]:=Ali,j]

B Ta0J. 6.1, 1 KHOIIKY TPaHCIIOHVPOBAHME MaTPULIHL
Tabmuia 6.1: CBolicTBa KOMIIOHEHTOB StringGridl, StringGrid?2.

CaoiicTBO StringGridl | StringGrid2 | Onucanue CBOMCTBA

Top 30 30 Paccrosanue ot Bepx-
HEW rpaHUIlbl TaOIU-
bl 10 BEPXHETO Kpas

bopMBI

68 TpaHcrOHMpOBaHHAs MaTpHlla — MaTpHIla, MOIy4eHHas U3 ucxoaHoi Marpuisl A(N,M) 3aMeHoi cTpok
Ha CTOJOLIBI.
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CBoiicTBO StringGrid1l | StringGrid2 | Onucanue cBoiicTBa
Left 15 240 Paccrositaue ot ie-
BOW TpaHUIBl Ta-
OMULIBI 0 JIEBOIO
Kpast GOpMBI
Height 130 130 Bricora Tabauim
Width 200 200 [IuprHa TaOIHITEI
ColCount 4 5 KonnuecTBo cTo10-
1[0B
RowCount 5 4 KonngecTBo cTpok
DefaultColWidth 30 30 [ITupuna cTosdna
DefaultRowHeight |20 20 Bricora cTpokn
Options.goEditing |true false Bo3smoxxHOCTE  pe-
JAKTUPOBAHUA Ta-
OJIMITHI

OkHO (hOpMBI IPHITOKEHUSI TPEACTABICHO Ha puc. 6.7.

i TpaHCTOHWPOBAHWE MATPHLBI BIEIE)
<o McxopHaa matpuua AL o0 TPEHCNOHMPOBaHHAA Matpuua B - oo o000 o0 o
T NOHMPOBAHME MATRULE [fffffffffffffffffffffffff

Pucynok 6.7: @opma npunodxcenuss mpaHcnoHUpO8aHUsi Mampuybl

Hwuxe IMPUBCACH TCKCT IOANIpOrpaMMbl € KOMMCHTApUsAMHU, KOTOpas
6y,Z[eT BBITIOJIHATHCSA, €CJIN MOJIb30BaTEC/b LHICJIKHET 10 KHOIIKE TpaHCIIoO—

HMPOBAHME MaTPULEL
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procedure TForml.ButtonlClick (Sender: TObject);
const n=4;m=3; //PasMepHOCTb MaATpPMUIH A (n,m) .
var

i,Jj:byte; / /VIHOEeKCH MaTPWIIH :
//1i — cTpokmu, J — CTOJOLH.

//VicxonmHasa MaTpulia.

A:array [l..n,1..m] of integer;
//TpaHCIOHUPOBAHHAS MaTpHUIa .

B:array [l1..m,1..n] of integer;

Begin

/ /VICXOOHBIe IIaHHBIE CUMTHIBATCS

//n3 gueek TabauuULE Ha GopMe, M UX BHAUEHUS
//3anmuceBanTCaS B IBYMEPHEI MaccCub A.

/ /UMK IO HOMEepaM CTPOK.

for 1:=1 to n do

/ /UMK IO HOMEepaM CTOJIOILOB.

for j:=1 to m do

//CUuMTEBaHME B3JIEMEHTOB MAaTPULE

//A n3 KoMIIOHeHTa StringGridl.
Ali,]J]:=StrToInt (StringGridl.Cells([7j,1]);
//PopMUPOBAHME TPAHCIOHMPOBAHHOM MAaTPHULE B,
//cMm. BJOK-CcXeMy Ha puc. 6.6.

//UUKJI IO HOMEepaM CTPOK.

for 1:=1 to n do

//IMKJI 1O HOMepaM CTOJIOLOB.

for j:=1 to m do

B[J,1]:=A[1i,]];

//2jeMeHTH MaTpULE B BEBOIATCH

//B guelky TabIMILE Ha GopMme.

/ /UMK IO HOMEepaM CTPOK.

for 1:=1 to n do

/ /UMK IO HOMepaM CTOJIOLOB.

for j:=1 to m do

//OBpaleHre K BJIeMEeHTaM MaTPHULE
//TIPOUCXOOUT MO CToJbLaM.
StringGrid2.Cells[i,]] :=IntToStr (B[j,1i]);
end;

Pe3ynpTaThl paboThl IporpaMMBbl IPEACTaBICHBI HA puc. 6.8.
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= TpaHCnoHMpoBaHHe MATPMLibI EEE)]
L L
1 2 3 1 4 7 10
4 5 5] 2 5 g 11
7 a g 3 5] g 12
m 11 12

HMcxonHaa maTpuya A TpaHCnoHKWpOEaHHSA MaTprua B

TpaHCNOHHPOEAHHE MATRHLE

Pucynok 6.8: Pezynemamuel pabomuel npocpammvl mpancnoHu-
posarus mampuywvl A(3,4)

JIns AeMOHCTpanuu BBOJA-BBIBOA MAaTPUIl C MOMOIIBI0 KOMIIOHEHTA
tuna TStringGrid Mbl paccMOTpeln padoTy ¢ MarpuiiaMu (UKCHPO-
BaHHOTO pa3Mepa A (4,3) u B(3,4). Tenepb paccMOTpuUM OOITUNA CITY-
Yyal pelICHU 33a/1a41 TPAHCIIOHUPOBAHUS MaTpuubl A (N, M) .

PacnonoxxuM Ha Gopme CleayroIme KOMIIOHEHTHI:

e METKYy labell c¢ Haamucelo «BBenuTe pas3MepHOCTHb

Ma TPMULIED,

e METKY label?2 ¢ HaaAmUChIO «N=);

e METKY label3 ¢ HaAMUCHIO «M=);

e METKY label4 c HAAUMUCHIO «VICxXOmHAda MaTpulla Ay,

e METKy labelb c Hagnmuceio «Ilpeobpas3oBaHHaAda MaTpPU-—
na By;

e IIOJIC BBOZA Editl misg BBoaa yucia N;

e II0JIC BBOAA Edit2 mid BBOAA yMcia M;

e KOMIIOHEHT StringGridl s BBOJA UCXOJHOM MATPULIbI A;

e KOMIIOHEHT StringGrid2 mjis XpaHEHUS TPAHCIIOHUPOBAHHOM
MaTpHIlbl B;

e KHONKY Buttonl c¢ Haanucero «BBOm» g BBOAA Pa3MEPOB
MaTpHUIbI A;
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e KHOIIKY ButtonZ ¢ HaAIUCBIO «OUMCTUTEY» A1 OYUCTKHA CO-
JIEPKUMOTO MaTpHUlLl;

e KHONKY Button3 ¢ Hagmuceio «TpaHCIOHUMPOBAHMUEY I
peLIeHud 3a1a41 TPaHCIIOHUPOBAHUS MaTPULBI A;

e KHONKY Button4d ¢ HaANUCHIO «BEIXOHI M3 IPOI'PaMMBD
JUIS1 3aBEpIIEHUs] paOOTHI TPOTPAMMBI.
MOokHO pa3MecTUTh KOMIIOHEHTHI Ha (popMe TakuM 00pa3oM, Kak Mo-
Ka3aHo Ha puc. 6.9.

—— TpchnuHupuBaHue MaTpuubl

............................................................................. Farml: TFarm

Pucynok 6.9: Oxkno ghopmul pewsenus 3a0auu mpaHcnoHupoB8anus
mampuywl A(N,M)
YcTaHOBUM CBOWCTBO BUAUMOCTH Visible B False y KOMIIOHEH-
TOB METKM label4d wu labelb, StringGridl, StringGrid2,
KHOMKK Button? u Button3. Ilocie aToro mpu crapre mporpaMmbl Oy -

IyT BUIHBI TOJGKO KOMIIOHEHTEI, OTBEYAIOIIUE 3a BBOJ Pa3’MEPOB MAaTPH-
1B, ¥ KHOIKA Berxon 3 mnporpammsl (M. puc. 6.10)%. Marpuust A u

B, UX pazMepsl N, M 00bsIBUM I00ATIBHO.

69 CgotictBy Caption (opMbI TprcBoeHO 3HaueHHe TpaHcnoHMpoBaHUE MATPHIIBI.
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—~ TpaHCNOHHPOBAHWE MATPHLLI

BEeoMTE pazMEpHOCTE MATEHLUE

N= [+ m= [z
Beog |

Brixogn W3 nporpammel

Pucynox 6.10: Cmapmosoe 0kHO npocpammbl MpanCnoOHUPOBAHUSL

mampuywvt A(N,M)
type
{ TForml }
{Onucanme GOpPMEH}
TForml = class (TForm)

Buttonl: TButton;
Button2: TButton;
Button3: TButton;
Buttond4: TButton;
Editl: TEdit;
Edit2: TEdit;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Labeld: TLabel;
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Labelb: TLabel;
StringGridl: TStringGrid;
StringGrid2: TStringGrid;
private
{ private declarations }
public
{ public declarations }

end;

var

{MaTpuuel A, B}

A,B:array[l..25,1..25] of integer;

{1 UMx pas3MepH}

N,M:integer;
Forml: TForml;

O06paboTYMK KHOMKK BEIXOI M3 NPOTPAaMMBEL CTAHJAPTEH U Mpe-
CTaBJICH HUXKE.

procedure TForml.Button4Click (Sender: TObject);

begin

Close;

end;

Tenepp HanuieM oOpabOTYMK KHONKH BBOJI, KOTOPBIN JOKEH BBO-
JIIUTHh U MPOBEPATh KOPPEKTHOCTh BBEACHUS Pa3MEPOB MaTpPULIbI, YCTaHAB-
JYBaTh CBOMCTBA KOMIIOHEHTOB StringGridl u StringGrid2 (koau-
YECTBO CTPOK M CTOJNOIOB), ACIaTh BUJAUMBIM KOMIIOHEHT StringGridl,
KHONKY TpaHCIOHMPOBaHME, HEBUIUMBIMUA KOMIIOHEHTHI, OTBEYAIOLIME
3a BBOJI pa3MepoB MaTpullbl (MeTku labell, label2, label3, nons
BBoJIa Edit]l u Edit2, KHONKY BBOI).

procedure TForml.ButtonlClick (Sender: TObject);

var 1:byte;kod n,kod m,kod:integer;

begin

//BBOI pPasMepHOCTM MaTPULH.

//CviMBOJIbHAsS MHbopMalysa npeobpas30BLHBAETCS

//B UMCJIOBYIO M 3alllCHIBAETCH B

Val (Editl.Text,N, kod m); //mnepemennyo M

Val (Edit2.Text,M, kod n); //u nepemennyno N.

//Ecau npeobpasoBaHMe MIPOUJIO YCIIENHO U

//BBeIEeHHEE Pas3MepH YIOOBJIETBOPSIT ONMCAHUIO
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//vmaTpuil A u B,
if (kod n=0) and (kod m=0) and (N>0) and
(N<26) and (M>0) and (M< 26) then
//To
begin
//BU3yaIM3upyeTCca nepBas MaTpulia,
StringGridl.Visible:=true;
//cooTBeTCcTBYKIAS €M HaOlucCh,
Labeld4.Visible:=true;
Button2.Visible:=true; //xHonku OUMCTUTH
//Vi TPAHCIOHUPOBAHUE.
Button3.Visible:=true;
with StringGridl do
begin
//OnpenensgeMm umcjo cTpok (RowCount)
//n cromnbuos (ColCount) B
//xoMmoHeHTe StringGridl.
ColCount:=M+1;
RowCount :=N+1;
//V HYMEpyITCS CTPOKU ¥ CTOJIOLE MaTpPMULIE
for i1:=1 to RowCount-1 do
Cells[0,1]:=IntToStr (i)
for i:=1 to ColCount-1 do
Cells[1i,0]:=IntToStr (i)
end;
StringGrid2.ColCount:=N+1;
StringGrid2.RowCount:=M+1;
end
else
begin
//TlpM HEKOPPEKTHOM BBOIE BHIOAETCH
//cooTBeTCcTBYyKIIECEe COOBIEHME .
MessageDlg ('PasMeps MaTpUlE BBeOeHH HeBepHO!',
MtInformation, [mbOk],0) ;
//YCcTaHaBIMBAOTCSA CTAPTOBLE IIapaMeTPhl
//B 10Ja BBOIA.
Editl.Text:="'4";
Edit2.Text:="'3";
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end;

end;

Tenepp HanmuieM o0pabOTYMK KHONKU TpaHcrnoHuporauwue. llpu
IeTYKEe II0 OTOM  KHOIIKE CTAHOBUTCS  BHIWMBIM  KOMIIOHCHT
StrigGrid2, mpenHa3sHAYCHHBIA Ui XPAaHEHUs TPAHCIOHUPOBAHHOMU
MaTpuIlsl B, COOTBETCTBYIOIIAas eMy Haanuch (labelb), ¢opmupyercs
Marpuia B. Marpuia B BBIBOAUTCS B KOMIOHEHT StringGrid2. Kuom-
Ka BBOI CTaHOBUTCA HEBUAUMOM. TekcT 00paboTunKa NPUBEICH HIKE.

procedure TForml.Button2Click (Sender: TObject);

var 1,]J:1integer;

begin

//BU3yalIn3nUpPyeTCca BTOpasd MaTpulia,

//cooTBeTCTBRyWILAS €M HaIlMCh,

StringGrid2.Visible:=true;

label5.Visible:=true;

for 1:=1 to N do //IMKJI 1O HOMEpaM CTPOK.

for j:=1 to M do / /UMUK IO HOMepaM CTOJIOIOB.

//CUunTEHBaHME 3JIEMEHTOB MaTpPMLBE A

//n3 xoMmoHeHTa StringGridl.

Al[i1,]]:=StrTolInt (StringGridl.Cells[],1]);

with StringGrid2 do

begin

for i:=1 to RowCount-1 do //HymMepylTCS CTPOKMU

Cells[0,1i] :=IntToStr (i)

//v cToyOuel kKoMIoHeHTa StringGrid2, B

//xoTOopOoM oTOOpaxaeTcsa MaTpula B.

for 1:=1 to ColCount-1 do

Cells[1i,0]:=IntToStr (i)

end;

//®OopMUPOBAHME TPAHCIOHUPOBAHHOM MAaTPUIH B.

for i:=1 to N do //IUKJI IO HOMEepaM CTPOK.
for j:=1 to M do //IUKJI 1O HOMepaM CTOJIOLOB.

B[jrl] ::A[j-rj];

//DJeMeHTH MAaTPHULE B BHBOIATCH

//B gauelky TabOJIULLE Ha GopMme.

for i:=1 to n do //IUKJI IO HOMEepaM CTPOK.
for j:=1 to m do //IUKJI 10 HOMepaM CTOJIOLOB.
//OBpameHrue K SJEeMEeHTAaM MaTpPMULIE



298

//TIPOUCXOOUT IO CTOoJOllaM.

StringGrid2.Cells[1i,]] :=IntToStr(B[j,1]);

Buutonl.Visible:=False; end;

Ocranock Hanucarb 0OpadOTYMK COOBITHSI, KOTOPOE MPOU30UAET MpU
HAXATUWA HA KHONKY OumcTUTh. [Ipy 1menuke 1mo 3ToM KHOIKE JOJIKHBI
BBINIOJTHUTHCS CICIYIOIINE JCUCTBUS:

e OYHCTKA  COAEPKUMOI0O  KOMIIOHEHTOB StringGridl,
StringGrid?2;

e KOMIOHEHTHI StringGridl, StringGridZ U COOTBETCTBY-
folre uM MeTKu labe4 u labelb, a TakKe KHOINKA TPaHCIIOHU—
PoBaThb U QUMCTUTL JIOJLKHBI CTaTh HEBUAUMBIMU;

e CTAHOBUTCS BUJMMOM KHOIIKA BBOII;

e B IIOJISI BBOJIA 3alMCHIBAIOTCS HAYAJIbHBIC 3HAYCHUS PAa3MEPOB
Matpulbl (N=4, M=3).

TekcT 00paboTurKa KHOMKU OUMCTUTEH ¢ KOMMEHTApUSIMU MPUBEICH
HUKE:

procedure TForml.Button3Click (Sender: TObject);

var 1,j:integer;

begin

//OuncTka kKoMmrnoHeHTa StringGridl.

with StringGridl do
for i:=1 to RowCount-1 do
for j:=1 to ColCount-1 do
Cells[j,1]:="";

//OumucTka KoOMIIOHeHTa StringGrid2.

with StringGrid2 do
for 1:=1 to RowCount-1 do
for j:=1 to ColCount-1 do
Cells[j,1]:="";

//DeslaeM HEBUIVMBIMM KOMIIOHEHTEI
//StringGridl, StringGrid2,
//labed, label5.
StringGridl.Visible:=False;
StringGrid2.Visible:=False;
labeld4.Visible:=False;
labelb.Visible:=False;

//IenaeM HEBUIMMEIMU KHOIKM «TPaHCIOHUPOBATH»
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/ /v «OUUMCTUTBL .
Button2.Visible:=False;
Button3.Visible:=False;
//IdejylaeM BUIOVMOM KHOIKY «BBOI».
Buttonl.Visible:=True;
//3anmMce HadaJIbHEIX SHaAUYeHUN
//pasmepoB MaTpuus (N=4, M=3).
Editl.Text:="'4"
Edit2.Text:="'3"
end;
ITonyuunu paboTarollyr0 NporpaMmy Jisi TPAHCIIOHUPOBAHUSI MaTpH -
ubl. Ha puc. 6.11 npencraBieHsl pe3ysabTaTbl TPAHCIIOHUPOBAHUS MaTPHIbI
A(2,4).

Ne N

— TpAHENOHMPOBANME MATHMLEI

BesauTe pasMepHOCTE MATPHLES

M= (2 W= |4
Duucmn:-l

HEROAHAA MATRHLE A

o= =
-

2 |
B 7 8 | TpaHcnoHWposaHne |

TpaHCNOHMPOEEHHAA MaTpEga B

o =d On i) B

1
1
4

| L B —-

Beixog M3 NporpamMsel

Pucynoxk 6.11: Tpaucnonuposanue mampuywr A(2,4)
OOparute BHUMaHHUE HA UCTOJIB30BAHUE ONEPATOPA MPUCOETUHEHUS
with mMma xoMnoHeHTa do onepaTop;
KOTOPBIM yIIpoIaeT JOCTYII K CBOMCTBAM KOMIIOHEHTA. BHyTpu oneparopa
With uMs KOMIIOHEHTa Jyisi OOpalleHusl K €ro CBOMCTBAM MOKHO HE HC-
I10J1b30BAaTh.
Hanpumep, 11 OYUCTKH 3JIEMEHTOB MaTPHULbI A BMECTO OIIEPATOPOB
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for i:=1 to StringGridl.RowCount-1 do

for j:=1 to StringGridl.ColCount-1 do

StringGridl.Cells[],1]:="";

OBLIT KCIIOJIBL30BaH ONEepaTop
with StringGridl do
for 1:=1 to RowCount-1 do

for j:=1 to ColCount-1 do

Cells[j,il:="";
PaccMoTpuM HEcKOIbKO 3a7ad 00paOOTKM Marpuil. JIJIsi UX pemeHus
HaIIOMHHM YHMTaTEeIF0 HEKOTOphIe CBOiCcTBA MaTpuil (puc. 6.12):

i+j-1=n
i=<j

i=] i+j-1=n

i=j i+j-1=n

Pucynox 6.12: Ceoticmea 2n1emenmos mampuybl

e C€CJIM HOMEpP CTPOKH 3JIEMEHTa COBNAJAET C HOMEpPOM cToiOna (1=7),
ATO O3HAYAET YTO DJIEMEHT JICKUT Ha TJITABHOW IMAroHald MaTPHUIIbI;

e CCIIM HOMEP CTPOKH IIPEBBIIIAET HOMEP CcToJOma (i>7j), TO JIEeMEHT
HaXOJUTCSI HUXKE TJIABHOW JMaroHallu;

e CCJIM HOMEp CTOJI0I1a OO0JIbIIIE HOMEPA CTPOKH (1<), TO DJIEMEHT Ha-
XOAUTCSA BBIIIE IIABHOW TUArOHAJIH;

e DJIEMEHT JIGKUT Ha IOOOYHOW JUaroHaidu, €CIM €ro HHACKCHI
YHOBJIETBOPSIFOT PABEHCTBY 1+ —1=n;

e HEPABEHCTBO 1+7j—1<n XapakTEepHO UISA DJIEMEHTA, HAXOISIIETOCs
BBIIIIC TOOOYHOM HaroHaiu,

e COOTBETCTBEHHO, AJIEMEHTY, JeKaIleMy HI)KE MOOOYHON JAuaroHasu,
COOTBETCTBYET BBIpAXKEHHE 1+ —1>n.

6.2 Anzopummbi u npocpamMmmbl pabombi ¢ Mampuyamu

PaccMOTpH HECKOJIBKO PUMEPOB pPEllIeHHs 3a]1a4 00pabOTKH MaTpPHIIL.
3AJAYA 6.3. Haiitu cymMmy 3JIEMEHTOB MaTPHLbI, JIEKAMMUX BBIIIE
IJIaBHOM auaroHanu (cm. puc. 6.13).
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PaccmoTrpum 1Ba aniroputma perieHus: TaHHOU
3ampaun. [lepswviti ancopumm (cMm. puc. 6.14) mo-
CTPOEH CIEAYIONIMM O00pa3oM: BHaJaye IMepeMEeH-
Hass S Ui HaKaluIMBaHWST CyMMBI OOHYJsieTCS

(S:=0). 3arem ¢ MOMOINIBIO JABYX LHUKJIOB (TIEPBBIA

10 CTPOKaM, BTOPOU MO CTOI0IaM) mepeOuparoTcs

BCE BJIEMEHThI MaTPHUIlbl, HO HAKAIIJIMBAHUE CYMMBI
MIPOUCXOJIUT TOJILKO B TOM CJIy4dae, €CJIM 3TOT dJie-
MEHT HaXOJIUTCS BBIIIE ITIaBHOM JUaroHaM (eciu

Pucynox 6.13:
Hnmocmpayus
K 3a0aye 6.3

BBINOJIHAETCS CBOMCTBO 1<7).

TekcT KOHCOJIBHOIO IMPUIIOKCHUA
C KOMMCHTAapHUAMU:

var
a:array [1..15,1..10]

of real;
i,J,n,m: integer;
s: real;

begin
write ('BBenure pasmepr') ; {BHNMS /

writeln ('MmaTpuus') ;

write('n - xojnuuecTnBO')
writeln ('cTpok: '),
readln (n);
write ('m — xoJsiMuecTBO') ; S:=S+Ali,j]
writeln ('cTomnbuor: ') ; !
)

Pucynox 6.14: brox-cxema

(
readln (m
! 3a0auu 6.3 (ancopumm 1)

writeln ('MaTpuua A:');

for 1i:=1 to n do
for j:=1 to m do
read(a[i,3]) 7
s:=0;
for 1i:=1 to n do
for j:=1 to m do
{Ecau »JyIeMeHT JIeXMT BHIIE IJIaBHOM IMATOHAJIM, TO}
if j>i then
s:=s+al[1,]];{ HakamnauBaeM CyMMYy. }
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writeln ('maTpuua A');

for 1i:=1 to n do

begin

for j:=1 to m do

{Bmecr OdGopmMaT BaxeH,

OCOOeHHO obumas mMpuHa nojd! }
write(ali,3]1:8:3,"' "),

writeln

end;

writeln ('cyMma »JieMeHTOB MaTpuuel', s:8:3);

end.

Pe3ynbTaThl pabOTHI IpOrpaMMbl MPEICTaBIEHbBI Ha puc. 6.15.
—— TepmMyHan

@aiin Mpaeka Bug TepmuHan Bwnagkw Cnpaeka

EEEJWMTE pA3IMEpDH MATPWLE
N - KONWUECTBO CTPOK, M - KOAMUECTEO CTONGUOE

MaTpuuy A

13
A
1.000 2.000 3.000 4.000
5.000 6.000 7.000 2.000
9.000 11.060 12.000 13.000
CyMMa 3MeMeHTOE MaTpuus  37.000

(program exited with code: B)
Press return to continue

Pucynok 6.15: Pezynbmamul pabomwl npocpammsvl pewienus 3aoaqu 6.3

Bmopou ancopumm penmieHust 3ToM 3aJ1a4u NpeICTaBlIeH Ha puc. 6.16.

B HeMm nipoBepka ycioBus 1<j HE BBINOIHAECTCS, HO, TEM HE MEHEE, B
HEM TakK K€ CyMMHUPYIOTCS AJIEMEHTBI MATPHUIIbI, HAXOASIIUECS BBIIIEC TJIAB-
HOM AuaroHanu. J[ns mosicHeHus (DyHKIMOHUPOBAHUSI ajlropuTMa oOpa-
TUMCSl K PUCYHKY 6.13.
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B nmepBoil cTpoke 3amaHHOU
MaTpUIbl HEOOXOIMMO CJIOKUTH BCE
AJIEMEHTHI, HAYMHAasI cO BTOporo. Bo
BTOPOU — BCE, HAYMHAsA C TPETHETO,
B 1—¥ CTPOKE MPOLECC CYMMHUPOBA-
HUS Ha4HEeTCs ¢ (1+1)-To 3yemMeHTa
U Tak ganee. Takum oOpaszom, mep-
BbI 1IUKJI paboTaer oT 1 10 N, a
BTOPO# OT 1+1 70 M.

[Ipenmaraem 4YuTaTeNnO Ccamo-

g-" BoiBogo 5

S:=5 +A[i ] CTOSITEJILHO COCTAaBUTh MIPOTPaMMYy,
| COOTBETCTBYIOIIYK0  ONHCAaHHOMY
aJITOPUTMY.

Pucynoxk 6.16: brok-cxema 3a-
oauu 6.3 (arcopumm 2)

3AJJAYA 6.4. BplUuciauTh KOJIUYSCTBO MOJOKUTEIBHBIX AJIEMEHTOB
KBaJpaTHON MaTpUIbl A, PaCIOI0KEHHBIX 10 €€ MEPUMETPY U Ha IHAro-
HaJISIX.

B xBanpaTHO¥ MaTpuIile YKCIO CTPOK PaBHO YKCTy CTONOIOB. [Ipexae
YeM MPUCTYNUTH K PEHIEHUIO 3aJa4d, pACCMOTPUM PUCYHOK 6.17, Ha KOTO-
pOM H300pakeHa cxema JuaroHajael KBaJpaTHbIX MaTPUIl pa3IuyHON pa3-
MEPHOCTH.

N3 pucyHka BUIHO, 4TO HET HEOOXOJUMOCTH pacCMaTpUBaTh BCE dJie-
MEHTBI Marpulbl. JOCTaTOUHO PacCMOTPETH ANEMEHTHI, PACTIOJIOKEHHBIE B
MEPBOM U MOCJIEIHEN CTPOKaX, B IEPBOM M IMOCIEIHEM CTOJIONAX, a TAKKE
Ha JMaroHAISAX KBAJpaTHOW MaTpullbl. Bce 3TH 3leMEHThl OTMEYEHBI Ha
puc. 6.17, mpudem 4EepHBIM IIBETOM BBLICIECHBI 3JIEMEHTHI, KOTOPHIC TPHU-
HaJUIe)KAT CTPOKaM, CTOJIONaM W auaroHaissM. Hampumep, smement A
MPUHAUICKUT TIEPBOM CTPOKE, MEPBOMY CTOJOIY M IVIaBHOW JHUArOHaJIH
MaTpHIbl, 3JeMEHT Ay y HaXOAMTCS B MOCIEAHEH CTpPOKe, MOCICIHEM
CTOJNIOIE U MPUHAAJICKUT TIaBHOUM nuaroHanu. Kpome toro, ecnu N — yuc-
70 HedyeTHoe (Ha pucyHke 6.17 sTa mMarpuila pacroyiiokeHa clieBa), TO Cy-
HIECTBYET AIEMEHT ¢ uHAeKCOoM (N div 2 +1,N div 2 +1), KOTOphIi
HaXOJIUTCS Ha MEPEeCeYCHUM IJIaBHOM M MoO04YHOM nuaroHanei. [lpu der-
HOM 3HayeHuH N (MaTpuua crpaba Ha puc. 6.17) auaroHann He nepece-
KaroTCHl.
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MaTpuua wa M ctpox v N cTonGuyos

M= HEMETHOS M = yaTHoR

Pucynox 6.17: Pucynox k ycnosuro 3adauu 6.4

Paccmotpum anroputMm perienus 3agadd. s oOpareHus K 3JeMeH-
TaM TJIaBHOW JMAroHaJM BCIIOMHUM, YTO HOMEpPa CTPOK ITHX AJIEMEHTOB
BCETJIa paBHbI HOMepaM cToJIooB. [loaTOMYy, eciiu mapameTp i U3MEHSETCS
IUKJINYECKHA OT 1 10 N, T0 A; ; — SIIEMEHTHI pacIOIOKCHHBIC Ha TIJIaB-
HOW JuaroHaJv. BocCnosib30BaBIIMCh CBOMCTBOM, XapaKTEPHBIM IS DJie-
MEHTOB [MOOOYHOM AMArOHAJH, TTOTYUYHM:

i+jJ-1=N — J=N-i+1,

CIIeIOBATENbHO, UIA CTPOK 1=1,2,..,N snmemeHT A; y_,;,;, — JJIEMEHT
MOOOYHON JAMaroHad. DJIEMEHThI, HAXOAIIHUECs 0 IEPUMETPY MaTpPUIIbI,
3AIMCHIBAIOTCS CIAEAYIOMUM 00pa3oM: A;; — 3JE€MEHTBI, PACIIOI0KEH-
HbI€ B niepBoii cTtpoke (i=1,2,..,N), A4, , — 2IEMEHTbI, paClOJIOKEH-
HBIE B ITOcaenHed cTpoke (1=1, 2, ..., N) ¥ COOTBETCTBEHHO A,; — dIe-
MEHTBI, pacrloJIOKeHHbIE B mepBoM ctonone (i=1,2,..,N), 4,y — B
nocieadeM crojoue (i=1, 2, ..., N).

AnroputM 00pabOTKH MOCTPOUM CIEAYIOIIMM 00pa3oM, cHadajga 00-
paboTaeM 3JIeMEHTHI, PACIIONIOKEHHbIC HA IMArOHAJISAX KBAJAPATHOU MaTpH-
upl. [{ns aToro HeoOXoguMo B Kaxaou ctpoke (1=1, 2, ..., N) npoBepsTh
sHak snementoB A, ; u A, y_ .

for 1:=1 to N do

begin
if (a[i,1]1>0) then k:=k+1;
if a[i,N-1+1]>0 then k:=k+1;
end;

Tak kak mpu MPOBEPKE TUATOHAIBHBIX AJIEMEHTOB MAaTPUIIbl YIJIOBBIC
AJIEMEHTHI ObUIM YYTEHBI, TO IPU 00pabOTKE IEMEHTOB, PACTIONOKEHHBIX
[0 TEPUMETPY MATPHUIIbI, YIJIIOBBIE JJIEMEHTHI YUYHUTBHIBATH HE HYXKHO.
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[TosTomMy Hazmo mepedparh AJIEMEHTHI CO BTOPOTO JI0 MPEANOCICIHETO B

MIEPBOU U TOCJIENHEN CTPOKAX, B IIEPBOM U IMOCIIEIHEM CTOJIOIIAX.
for 1:=2 to N-1 do

begin

{ Ecim 3JieMeHT HaxoOuTCd B I[I€epPBOM CTpPOke. |}
if (a[l,1]>0) then k:=k+1;

{ Eciam 3JIeMeHT HaXOoIOUTCHd B I[IOCJIeOHEM CTPOKe. |}
if (a[N,1]>0) then k:=k+1;

{ Ecam 3JIeMeHT HaxXOoIUTCHd B IIepBOM CcTOJIOLUEe. }
if (al[i1i,1]1>0) then k:=k+1;

{ Ecyin »JIeMEHT HaAXOIMTCS B IIOCJIeIHEeM cToJibue. }
if (a[i,N]>0) then k:=k+1;

end;

3areM Ha/l0 IPOBEPUTH, HE OBLIT JIM 2JIEMEHT, HAXOAIIUNCS Ha Tepece-
YEHUU HUAroHajiel, MOACUYUTAH JBAXKJbl. DTO MOIJIO MIPOU3OUTH TOJBKO B
TOM Ciy4ae, eciii N — HEUETHO U JJIEMEHT, PACIIOJIOKEHHBIN Ha Iepeceye-
HMU JUaroHaei’”’, ImoIoKUTENEH.

if (N mod 2 <>0) and (a[n div 2+1,n div 2+1]>0)
then k:=k-1;

Hwxe npuBeneH MOMHBIA TEKCT KOHCOJIBHOTO MPHUJIOKECHUS PEIICHUS
3agaun 6.4 ¢ xomMeHTapusmMu. Ha puc. 6.18 mpeacraBieHbl pe3yabTarhl
paboThI IporpaMMbl pelieHus 3agadu 6.4.

var
a:array [1..10,1..10] of integer;
i,J,N,k:integer;

begin
write ('N=");
readln (N) ;

//BBOO MCXOIHOM MaTPULEH.
writeln ('BBengure mMaTpuuy A');
for i:=1 to N do
for j:=1 to N do
read(al1,J]);
//BHIBOI MCXOIHOMW MaTPWLH.
writeln ('Bruia BBedeHa MmaTpuua A:');

70 Ha mepeceueHnn quaroHanei HaXoQuTCs dneMeHT ¢ uaaekcamu (N div 2 +1,N div 2 +1)
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—~ TepMuHan

@aiin [paeka Bug TepmuHan Benagkw Cnpaeka
N=5
BeeguTe mMaTpuuy A
33 44 -5
33 -8 99
44 55 B6
-9 99 37
-7 17T 41
Ewna eeefeHa maTpuua A:
33 44 -5
33 -8 99
44 55 B6
37

(program exited with code: @)
Press return to continue

Pucynox 6.18: Pezynemamul pewienus 3a0avu 6.4
for 1:=1 to N do

begin

for j:=1 to N do

write(ali,Jj]1," ");

writeln;
end;
k:=0;
//06paboTka B3JIEMEHTOB, PaCIOJIOXEHHBIX
//Ha IMaroHAaJIgX MaTPUIIH.
for 1:=1 to N do

begin
if (a[i,1]1>0) then k:=k+1;
if a[i,N-1+1]>0 then k:=k+1;
end;

//06paboTka BJIEMEHTOB, PAaCIOJIOXEHHBIX
/ /10 nepuMeTpy MaTpPMUIIH.
for 1:=2 to N-1 do
begin
if (a[l,i]1>0) then k:=k+1;
if (a[N,1]>0) then k:=k+1;
1if (afi,1]1>0) then k:=k+1;
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if (a[i,N]>0) then k:=k+1;

end;

{ Ecam »JeMeHT, HaxXoOdauMMCd Ha IIepecedeHuM Oua-
TOHaJIEW, IIOOCUMTAH IBAXIH, TO YMEHBIIMTEL BBEUMCIIEH—
HOe RHaueHuMe Kk Ha OoIOMH. }

if (n mod 2<>0) and (a[N div 2+1,N div 2+1]1>0)

then

ki=k-1;
writeln('k=",k);

end.

3AJJAYA 6.5. [IpoBeputs, SBISICTCS JIA 3alaHHAs] KBAaIpaTHAsI MaTpH-
a €IUHUYHOM.
EnvHAYHON HA3BIBAIOT MATPUILY, Y KOTOPOU DJIEMEHTHI [TIABHOM JUAroHa-
JIM — €IMHULIBI, & BCE OCTaJbHble — Hynu. Hanmpumep,

1 00 O
0 1 00
0 01 0
0 0 0 1

Pemrare 3amauy Oynem tak. IIpenmonoxxum, 4To MaTpulia eIUHUYHAS,
(pr:=true) U momeITaeMcs J0OKazaThb oOpaTHOe. B JIBOMTHOM HMKIIE IO
ctpokam (i:=1,2, ...,N)u no cronduam (j:=1,2, ..., N) nepeou-
paeM Bce dJeMEHThl MaTpullbl. Eciiu nuaroHaabHBIN 25IeMeHT ( i=j ) He
PaBEH €IWHMIIC WK DJIEMEHT, PACIOJOXEHHBIM BHE JUaroHaiu ( i#j ),
HE PaBEH HYIIO'', TO B JIOTMYECKYIO IIEPEMEHHYIO DT 3alMCHLIBAEM 3HaYe-
Hue false u npekpamaeMm NpoBepKy (aBapuiiHO mokuaaem ukd). [Tocne
[MKJIA TIPOBEPSEM 3HAYCHUE DT, €CIIU EPEMEHHAs P MOMPEKHEMY PaBHA
true, TO Marpulia €AMHUYHA, NHAYE OHA TAKOW HE SIBJISCTCA.

var a:array[l..10,1..10] of real;

1,J,n:integer;

pr:boolean;

begin

writeln ('BBemuTe pasMep MaTpulb') ;
readln (n) ;

writeln ('Beegure mMaTpuuy') ;

for 1:=1 to n do

71 Bocmonbp30BaBUIMCH JIOTHYECKUMHU OoTiepanusiMi and U or, 3TO CIOKHOE YCIIOBHE MOXKHO 3aIucarh Tak if
(=) and (afi,j]<>1)) or ((i<>j) and (afij]<>0)) then
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for j:=1 to n do
read(ali,j]);

{IlpenonoyoxmMM, dYTO MaTpulla eIVMHUUYHAHA,

1 [PUCBOMM JIOTMUECKOM II€PEMEHHOM SHAaueHUE
MCTMHA. ECiM 3HaYeHMe 5TOM IIePeMEHHOV IIpKU
BHIXOIE M3 LMKJIA HEe M3IMEHUTCSH, 3TO OyneT
O3HayYaThb, YTO MaTpHulla eIMHMUHAS. }
pr:=true;
for 1:=1 to n do

for j:=1 to n do

if ((1i=3) and (ali,Jl<>1)) or ((i<>7])

and (a[i,]J]<>0)) then

{Eciu »JeMeHT JIeXUT Ha IJIaBHOM »OMAaTOHaJM M He
PaBeH eIMHMIE WM DJIEMEHT JIEXUT BHEe IJIaBHOM IOMaro-—
HaJlli M He pPaBeH HYyJio , TO }

begin

{JIOTMUeCKON [IepPEMEHHOM MIPUCBOUTHL 3BHAUEHME JIOXb,

570 OymeT O3HadaThb, YTO MaTpMla HEe eIOMHUUHAL. }

pr:=false;

{ BEIMTM M3 LMUKJIA. }

break;

end;
{IlpoBepka 3HAUEHUA JIOTUUECKOM [NepeMeHHOU
1 edaTh pe3yJjibTaTa. }
if pr then

writeln ('MaTpuila enmHMYHAaA')
else

writeln ('MaTpuila He gBJSeTCsS eIMHUUYHOM') ;
end.

3AJIAYA 6.6. IIpeoOGpa3zoBaTh MCXOAHYIO MaTPHIly TakK, YTOOBI IMO-
CIEIHUM AIEMEHT KaXKJI0ro cToJIONna ObLI 3aMEHEH Pa3HOCThI0O MUHUMAIIh-
HOTI'0 M MAKCUMAaJILHOTO 3JIEMEHTA B 3TOM K€ CTOJIOIIC.

Jlns perieHus JaHHOM 3a7aui HE0OXOAMMO B KKJIOM CTOJIOIE HAWTH
MaKCHUMaJbHbIHI M MMHHUMAJILHBIA 3JIEMEHTHI, IIOCJIE YE€r0 B MOCICIHUMN
AJIEMEHT CTOJI0IIa 3amucaTh UX pa3HOCTh. bjok-cxemMa anropurma perieHus
npuBeneHa Ha puc. 6.19.

Hwxe nmpuBeneH TEKCT KOHCOJIBHOTO MTPUIIOKEHUA C KOMMEHTAPUSIMU.
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Ha4yano

max:=A[1,j]
min:=A[1,j]

|

Aln,jl:=max-min

max:=A[i,j]

min:=A[i.j)

1—

Pucynox 6.19: brox-cxema ancopumma peuterus 3aoaqu 6.6
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var a:array([l..25,1..25] of real;

i,J,n,m:integer;

max,min:real;

begin

{BBon pas3mMepoOB MaTpMULEHL. }

writeln ('BBenguTe pa3Meph MaTPULH') ;

readln (n,m) ;

{BBROO MCXOOHOM MaTpPMLEH. }

writeln ('Beegure MaTpuily') ;

for 1i:=1 to n do

for j:=1 to m do
read(ali,j]);

{IlocnemoBaTesIbHO IepebMpaeM BCe CTOJIOLE MaTpU-—
LIBI. }

for j:=1 to m do

begin

{MakCcuMaJIbHEIM WM MMHMMAJIBHBEIM OOBABJIAEM [I€PBHM
BJIEMEHT Tekyumero (Jj-ro) cTojybla MaTpMUH. }

max:=all,j];
min:=al[l,]];

{IlocnemoBaTesIbHO TIepebupaeM BCe DBJIEMEHTH B Te-—
KymeM (Jj—-M) cToJsifblle MaTpPMULEH. }

for 1:=2 to n do
begin

{Ecam Tekymmm 3JIeMeHT ©OoJiklle MaKCHMMaJIbHOI'O, TO
ero u oO6baBJISEeM MaKCHMMAJILHBIM. }

1if ali,j]l>max then max:=ali,]];

{Ecam Texyuum DSJIEMEHT MEeHbIle MMHMMAaJIbHOI'O, TO

ero u oObBABJISEM MMHMMAJILHBM. }
1if al[i,]J]<min then min:=ali,]];
end;

{B mnociyemHuM BJIEMEHT CTOJIOLIA 3alucChBaeM pas3-—
HOCTBh MEeXIy MaKCHMMAJIbHEIM U MMHMMAJILHBEIM DS2JIEMEHTAMMU
cronsbua. }

aln,j] :=max-min;

end;

{Belronnl npeoOpas30OBaHHOM MaTpPMULEL. }

writeln ('llpeobpaszoBaHHasa mMaTpuua');
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for i:=1 to n do
begin
for j:=1 to m do
write(ali,J1:7:3," "),
writeln;
end;

end.

Tenepp gaBaniTe CO3JaUM BU3YAIbHOE MPUIIOKEHUE, PEATU3YIONICE
PACCMOTPEHHBIN aNropuTM. 3a OCHOBY BO3bMeM QopMmy (puc. 6.9) u
MPOEKT TPAHCTIOHUPOBAHUS MaTpulibl A (N, M) , pa3paO0OTaHHbIC IS 3371~
g 6.2. OxkHO (POpMBI HECKOIBKO M3MEHUM. KHONKY TpaHCIoOHMpOBa—
HME TINepeuMeHyeM B IlpeobOpa30BaHME MaTPMLE, a CBOHUCTBO
Caption merku labelb ycraHoBuM [IlpeobOpa30BaHHASA MaTpMla
A. Kpome Toro uamMeHuM cBorMcTBO Caption dopmbl. OKHO U3MEHEHHOMN
dbopmbl TipeacTaBiaeHo Ha puc. 6.20.

.~ NpeaGpasoBanne BATHHLS

... . BeeauTe paEMEPHOCTE MATEHLEI . - . o 000 0oLl

SRR R

Beon | L DHHCTHTI:-IZ il
B (1T TLE T WRT . TUTTE N i

Lo NpeoBpasoBaHie METPHUE

Lo iiNpeobpaspsaswan MaTpemga A © DI II DD I Il I T DI ITI oIl

..... . Bui¥og W3 NporpaMsel

Pucynok 6.20: Oxno gpopmel peuwrenus 3aoauu 6.6
OO0paldoTYUKU KHOMOK BBOI, OUMCTHUTE, BEIXOI M3 IIPOT'PaMMbI
u3MeHsATca Majno. Paccmorpum anroputM paboThl 00paOOTUYHMKA KHOIKH
llpeobpazoBanme MaTpulisl. B 3ToM 00paboTurke OyleT CYMTHIBAHUE
MaTpHIbl U3 KOMIIOHEHTa StringGridl, mpeoOpa3oBaHUEe MaTpUIlbl A
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M0 aJrOPUTMY, MPEACTAaBIEHHOMY Ha puc. 6.19, BbIBOI MpeoOpa3zoBaHHON
MaTpHULBI B KOMIIOHEHT StringGridZ.

TexcT MOIYJIsI BU3YyIbHOTO MPWIOKEHUS PEIICHUS 3a7a4u 6.6 ¢ KOM-
MEHTApUAMU NPUBEICH HUXKE.

unit Unitl;

{Smode objfpc} {SH+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls,Grids;

//Onmucanme GOoOpPME

type
{ TForml }
TForml = class (TForm)

Buttonl: TButton;

Button2: TButton;

Button3: TButton;

Button4d4: TButton;

Editl: TEdit;

Edit2: TEdit;

Labell: TLabel;

Label2?2: TLabel;

Label3: TLabel;

Labeld: TLabel;

Labelb5: TLabel;

StringGridl: TStringGrid;

StringGrid2: TStringGrid;

procedure ButtonlClick (Sender: TObject)
procedure ButtonZ2Click(Sender: TObject);
procedure Button3Click (Sender: TObject)
procedure Button4Click (Sender: TObject)
private

{ private declarations }
public

{ public declarations }

end;

var

A:array[l..25,1..25] of real;

14

14
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N,M:integer;
Forml: TForml;
implementation
{ TForml }
//06paboTumK KHOIKMU «BHXOI M3 MNPOTPAMMED .
procedure TForml.Buttond4Click (Sender: TObject);
begin
Close;
end;
//0BpaboTuMK NepBOM KHOMIKM — KHOIKM
//BBOIA PASMEPHOCTU MAaTPULIL.
procedure TForml.ButtonlClick (Sender: TObject);
var 1i:byte;kod n, kod m,kod:integer;
begin
//BBOI pPasMEpPHOCTM MAaTPMUIIH.
//CyMBONIbHAsS MHOOPMAlLMS Npeobpas30BLHIBAETCS
//B UMCJIOBYI ¥ BalMCHBAeTCd B IHepeMeHHble N u M.
Val (Editl.Text,N, kod m);
Val (Edit2.Text,M, kod n);
//Ecnu npeofpasoBaHMe IIPOIJIO YCIIEUHO
//V BBEIEHHbHE pasMephl YyIOBJIETBOPSIIT
//nucaHun mMatpul, A u B,
if (kod n=0) and (kod m=0) and (N>0) and
(N<26) and (M>0) and (M< 26) then
//TO
begin
//BUByaIM3uUpyeTCcd IepBad MaTpula,
StringGridl.Visible:=true;
//cooTBeTCTBYKIAS €M HaOllucCh,
Labeld4d.Visible:=true;
//xHONKM OUUCTUTH
Button2.Visible:=true;
//n TipeoB®pasoBaHye MaTPULH.
Button3.Visible:=true;
with StringGridl do
begin
ColCount:=M+1;
RowCount:=N+1;
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/ /7 HYMEpylTCS CTPOKU U
for i:=1 to RowCount-1 do
Cells[0,1]:=IntToStr (i)
//cTonbus NnepBOM TaOJIMLIEL.
for 1i:=1 to ColCount-1 do
Cells[1i,0]:=IntToStr (i)
end;
StringGrid2.ColCount:=M+1;
StringGrid2.RowCount:=N+1;
end
else
begin
//Tlpy HEKOPPEKTHOM BBOIE BHIOAETCH
//CcoOTBEeTCTByKIIEE COOBIEHMUE .
MessageDlg ('PasmMepsl  MaTpPMLE  BBEIEHEl  He
BepHo!',MtInformation, [mbOk],0) ;
//YCcTaHaBIMBAOTCI CTAPTOBLE IIapaMeTPhl
//B [oJyida BBOIA.
Editl.Text:="'4";
Edit2.Text:='3";
end; end;
//06paboTumk KHONKU «IIpeobpasoBaHMe MaTPULBD .
procedure TForml.Button2Click (Sender: TObject);
var 1, j:integer;
max,min:real;
begin
StringGrid2.Visible:=true;
label5.Visible:=true;
for i:=1 to N do / /UMUK IO HOMEepaM CTPOK.
for j:=1 to M do //lukja no HOMEpaM CTOJIOLOB.
//CuMTEBaHME BJIEMEHTOB MATPMLE A
//n3 xoMmmnoHeHTa StringGridl.
Ali,J]:=StrToFloat (StringGridl.Cells([3,1])
with StringGrid2 do
begin
for i:=1 to RowCount-1 do //HymepymoTcd
Cells[0,1i]:=IntToStr(i); //CTpoxmu u
//CcTONBLE 2-7 MaTPMWIIH.
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for i:=1 to ColCount-1 do
Cells[1i,0]:=IntToStr (i)

end;

//PemeHnne sajaum 6.6.

for j:=1 to m do

begin

{MakcuUMaJIbHEIM M MMHMMAJIBHEIM OOBSABJISEM I1€PBHM
BJIEMEHT TekKkyumero (Jj-ro) crTojsblla MaTpPMWLH. }

max:=al[l,j];
min:=al[l,j];

{IlocnnemoBaTesIbHO TIepebupaeM BCe 3JIEMEHTE B Te-—
Kymem (j-M) cToJsble MaTPULH. }

for 1:=2 to n do
begin

{Ecnam Texkymmm 3JeMeHT O0oJiklle MaKCHMMaJIbLHOI'O, TO
ero m oObLaBJISeM MAaKCHMMAaJIbHBIM. }

if al[i,J]l>max then max:=al[i,]J];

{Ecnm TexymMM 3JIEMEHT MeHblle MMHMMAJILBHOTO, TO

ero m oOBLaBJISEeM MMHMMAJILHEM. }
if al[i,Jjl<min then min:=ali,]J];
end;

{B mnocJisenmHuM 5BJIEMEeHT CTOoJIOlLla 3alucChBaeM pas3-—
HOCTbL MEeXIOy MaKCHMMAaJIbBHBEIM M MMHMMAJILHBEIM DSJIeMeHTaMM
croJsbua. }

aln,j]:=max-min;

end;

//DeMeHTH Npeof®pas30BaHHOM MAaTPMLLE A BHEHBOIITCS
B SUEVKU

//Tabnuuel Ha GopMme.

for 1:=1 to N do //UuKJI 1O HOMEpaMm CTPOK.

for j:=1 to M do //lLukja mo HOMEpaM CTOJIOLIOB.
//3anuch sJjeMeHTa Npeobpal30BaHHOM MaTPMULE A B
guerky StringGrid2.

StringGrid2.Cells[],1] :=FloatToStr (A[i,3]);
//dejlaeM MepBYy KHOIKY HEBUIOMMOM.
Buttonl.Visible:=False;

end;
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//06paboTumk KHOMNKU «OUUCTUTH .
procedure TForml.Button3Click (Sender: TObject);
var 1,J:integer;
begin
//OuucTka koMmnoHeHTa StringGridl.
with StringGridl do
for 1:=1 to RowCount-1 do
for j:=1 to ColCount-1 do
Cells[j,1i]:="";
//OuncTka koMmnoHeHTa StringGrid2.
with StringGrid2 do
for i:=1 to RowCount-1 do
for j:=1 to ColCount-1 do
Cells[j,1i]:="";

//deslaeM HEeBMIOMMEBEIMM KOMIOHEHTEI
//StringGridl, StringGrid2,labed, label5.
StringGridl.Visible:=False;
StringGrid2.Visible:=False;
label4d4.Visible:=False;
label5.Visible:=False;
//0eslaeM HEBUIVMBIMM KHOIIKM
/ /«llpeobpasoBaHye MaTPULE» U «KOUMCTUTH .
Button2.Visible:=False;
Button3.Visible:=False;
//DeslaeM BUOMMOM KHOIIKY «BBOI».
Buttonl.Visible:=True;
//3anuchb HAUYAaJIbHBEIX 3HAUEHUM pas3MepoB
//MmaTpuus (N=4, M=3).
Editl.Text:='4";
Edit2.Text:='3";

end;
initialization
{S$SI unitl.lrs}
end.

Ha puc. 6.21 npeacraBieHo OKHO C pe3ybTaTaMu PEIICHUS 3aa4H.



317

-~ Mpeo6pas oRaHIE MATRHIE

Beeaute pazmepHOCTE MATPHUE

N= |5 W= |3
CrmcTime I

MEnogHan MatpuLa A

(Ao R () S |

MpeafipaioBsaHie METPHUE

-
M — O o7 |

) =) ] k| =
[ ]

=

~ = OO OO0 Lo L

Brixog M3 nporpamMuel

wh| g L] B ==
)
~d

-l

Pucynok 6.21: Pe3ynomamol peuwtenus 3aoauu 6.6

3AJJAYA 6.7. IlomeHsaTh MecTamMud N-H W T-i CTOJOLBI MAaTpPUIIbI
A(K,M).

3agaya cBOAMTCA K OOMEHY Nn-ro u r-ro
2JIEMEHTOB BO BCEX CTpOKax Marpuilbl. Biiok-

cxeMma NpuBeJIeHa Ha puc. 6.22. m

Hwxe npuBeaeH IUCTUHT KOHCOJIBHOIO
MPUIOKCHUS ¢ KOMMECHTAPHUSIMHU.
Pe3ynpraTel paboThl MporpaMMbl IIpUBEIE- b:=ali,n]
HBI Ha puc. 6.23. ali,nl:=ali.r]
type matrica= alirl:=b
array [1..15,1..15] of real; |
var Pucynox 6.22:

a:matrica; b:real;

bnok-cxema ancopumma
1,3,k,m,n,r:byte;

peutenus 3a0aqu 6.7
begin

//BBOI pasMepoOB MAaTPULIH.

write ('k="');readln (k) ;

write ('m=');readln (m);

//BBOO MaTpPULH A.
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writeln ('MaTpuua A');

for 1i:=1 to k do

for j:=1 to m do read(ali,]J]):
//BBOI HOMEPOB CTOJIOLOB MaTPUL,
//nonyiexammnx OOMeHY .
repeat
write('n=");readln (n)
write('r=");readln (r)
{BBOO cumMTaeTCcs BEPHHM, €CJIM N U T
He OOJiblle M M He PaBHE OPpyI OPpyILy.}
until (n<=m) and (r<=m) and (n<>r);

Ne

~e

—~ TepMHHAN

@aiin Npaeka Bug TepmuHan Brnagkw Cnpagka
il .

ke
m=5
MaT
12
6 7
75
5 4
n=2
r=5
Mpe

peofpa3oBaHHaA MaTpuua A

1.0080 5.0080 3.000 4.000 2.0080
G.000 3.0080 g5.000 9.000 7.0080
7.0080 2.0080 3.000 1.0080 5.0080
5.0080 1.0080 3.000 2.0080 4.0080

(program exited with code: @)
Press return to continue

Pucynok 6.23: Pezynomamul peuwtenus 3aoauu 6.7

{OJ1eMeHTE CcTOJIOLla C HOMEPOM ¥ 3aMEHUTH
BJleMeHTaMM CcToJiblla C HOMEePpOM n. }
for i:=1 to k do

end;

writeln ('llpeobpa3zoraHHasa MaTpuua A');
for 1:=1 to k do

begin

for j:=1 to m do
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write(al[i,J]:7:3," ");
writeln;
end;
end.

3AIAYA 6.8. IIpeobpazoBars Marpuily A(m,n) Tak, YTOObI CTPOKHU C
HEYETHBIMH HHJIEKCAMU OBUIH YIOPSIAOYEHBI TTO YOBIBAHUIO, C YETHBIMU —
10 BO3pPACTaHHUIO.

Kaxxmas ctpoka mMarpuibl sSIBIsIeTCI OQHOMEPHBIM MaccuBOM. [losTo-
My IS YIIOPSAOYMBAHUS CTPOKH HIIM CTOJIOIIA MOXKHO HCIIOJIh30BaTh
OOBIYHBIE AJITOPUTMBI COPTUPOBKH MacCUBOB. [Ipu periennn 3agaun HE0O-
XOJIMMO TIOCJIEIOBATEIBHO MPOCMATPUBATh BCE CTPOKU MATPUIIbI, €CIIUA HO-
Mep CTPOKH HEYETEH, TO COPTHPYEM CTPOKY METOJIOM ITy3bIphbKa IO YOBIBA-
HUI0, UHAY€ — MO BO3PACTAHUIO.

biok-cxema storo amroputma mnpeacTraBieHa Ha puc. 6.24. Hwxe
MPEICTABIEHO KOHCOJIbHOE MPUI0KEHUE PEIICHUS 3TOU 3aJ]a4U C KOMMEH -
TapUAMU.

Ha puc. 6.25 npuBeneHbl pe3ynbrarbl pa00Thl MPOrPaMMBL.

var

asarray [1..15,1..15] of real;

J,1,k,m,n:byte;

b:real;

begin

//BBOI pasMepoB MaTPMUIIH.

writeln('BBegure m m n');

readln (m,n) ;

//BBOI MaTpPULH.

writeln ('MaTpuua A');

for 1:=1 to m do

for j:=1 to n do
read(ali,J]);

//TlpeoBpasoBaHMe MaTPUILIH.

for 1:=1 to m do

if (1 mod 2)=0 then

{ Eciam HOMEp CTPOKM UYETHBM, TO |}

begin

{ ynopsamoumTb €€ BJIEMEHTH 10 BO3PaCTaHMIO. |}
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-+
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B=Ali]]

Alij]=ALH]

Alij+1]=B

<

%Hm}
Lo

+
Y

B=Ali]

AlI=ALH] | -

Alj+1]=B

<

Pucynok 6.24: Bnok-cxema ancopumma peuternus 3aoaqu 6.8
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{YonopsgounuBaHMeE CTPOKM MaTPMULBE METOIOM
Ny3bPbKa IO BO3PACTAHUIO. }
for k:=1 to n-1 do
for j:=1 to n-k do
if afli,j] > ali,J+1] then

begin
b:=ali,J];
ali,jl:=ali,Jj+1];
ali,j+1]:=b;

end

end
else { Eciiv HOMEpP CTPOKM HEUETHH,
TO YIIOpAIOOUMTE €€ 3JIEMEHTEI I10 3/65518&3I{L{RD. }

@aiin Opaeka Bwg TepmuHan Brnagkw CnpaBka

EEEOQNTE M W N

MaTpuua A

236654
4 7665
5876
6123
74586

obpazoBaHHaA MaTpuua A

Molels 5.008 4.008 3.008 2.008 1.008
Molels 3.008 4.008 5.008 6,088 7.088
Molels 7.088 6,088 5.008 4.008 3.008
Molels 2.008 3.008 4.008 5.008 6,088
Molels 2.008 7.088 6,088 5.008 4.008

(program exited with code: @)
Press return to continue

Pucynok 6.25: Pe3ynomamul peutenus 3adauu 6.8
{YrnopsamoumBaHME CTPOKM MaTPMULE METOIOM
Iy3bPbKa I[10 YOBBaHMUIO. }
for k:=1 to n-1 do

for j:=1 to n-k do
if al[i,]] < ali,j+1] then

begin
b:=ali,Jj];
ali,Jjl:=ali,J+1];
ali,Jj+1]:=b;
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//BeIBOI TMpeoBpas0BaHHOM MaTPULH.
writeln ('npeobpa3zoBaHHasa maTpuila A');
for 1:=1 to m do

begin
for j:=1 to n do
write (ali,3j1:7:3,"' '");
writeln
end
end.

3AJAYA 6.9. 3amana Marpuna UENbIX TMOJ0XKUTEIBHBIX YHCET
A(n,m). ChopmupoBarb BekTop P(n), B KOTOpHIM 3amucarb cymMMy Mpo-
CTBIX YHCEJ KAXKIOW CTPOKH MaTPHUIbl B YETBEPUYHOU CUCTEME CUUCIIE-
HUS, €CIIM B CTPOKE HET MPOCTBHIX YHUCEI, B COOTBETCTBYIOLIUN SJIEMECHT
MaccuBa 3anucarb yucio 0.

Jlns perieHust 3TOM 3a7auv HaM TOHAAO0STCS (PYHKIMHU: MPOBEPKHU,
ABIISIETCA JIA YUCJIO MPOCTHIM, U MEPEBOJIA LIEJIOT0 YKCIA B YETBEPUUHYIO
cucteMy cuuciieHus. OyHKUIHUS MPOBEPKHU, ABISECTCS JIM YUCIO MPOCTHIM,
noApoOHO paccMaTpuBajiach B MATOW INIaBe MPU PEIICHUH 3adadd S.7.
[ToaToMy 3/1€CH POCTO MPUBEAEM €€ TEKCT.

function prostoe (N:integer) :boolean;

var 1:integer; pr:boolean;

begin

if N<1 then pr:=false

else

begin

pr:=true;
for 1:=2 to N div 2 do
1f (N mod 1 = 0) then
begin
pr:=false;
break;
end;

end;

prostoe:=pr;

end;

Kpome Toro B msToil miaBe Mbl pacCMaTpUBaIN aaroput™M (puc. 5.45)
U (DyHKIIMIO TIepeBOIa

function ©perevod(N:real;P:word;kvo:word) :real;
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BEILIECTBEHHOTO YKCJIa B p-4YHYIO cUCTEMY cuucienus (3agada 5.10). Hyx-
Hast HaM (YHKITUS TIEpeBO/ia 11eJI0r0 YKUCia B YETBEPUUHYIO CUCTEMY CUHC-
JICHUSI SIBJISIETCA YACTHBIM CIIy4a€M PACCMOTPEHHOW paHee (QyHKIIUU
perevod. Huxe mpuBeneH TeKCT PyHKIMU perevod4 , KoTopas Inepe-
BOJIUT 1IE€JI0€ ITOJIOKUTEIIBHOE YMCIIO B YETBEPUYHYIO CUCTEMY CUHCIICHUS.

{dyHKLMA IHepeBOma LeJIoTO0 uucjla N B UEeTBEPUUHY
CHUCTeMYy CUMCJIEHMUA. }

function perevod4 (N:word) :word;

var

sl,i ,q, ost: word;

begin

{B nepemeHHOUM sl Mbl OymemM cobupaThb UMCJIO B UEeT-—
BEPUUHOM CHUCTEME CUMCIICHUS. }

s1:=0;
{B mnepemMeHHOM g OyIeM IIOCJenoBaATEJIbHO XPAaHUTH
CTeleHM IecsaTM, BHauajle TyOda 3aluchHBaeM 1 — OecsaThb

B 0 cTemneHmM, a 3aTeM IIOCJIeIOBaATEJIbHO B LUKJIe OyIeM
yMHOXaTh g Ha 10.}
g:=41s
{IleperOn ueJyioro uymMcJja. Iloka 4YuMCJIO He CTaHeT
pasueM 0. }
while (N<>0) do
begin
{BelumciigseM oOst — ouepenHOM pas3psdn 4Yucia, Kak
ocTaTok oT pmeJjieHmda N Ha 4 (OCHOBaHME CUCTEMBl CUMC-—
JeHmda) . }
ost:=N mod 4;
{OuepengHOM palpgan umcila yMHOXaeM Ha 10 B crTene-
HY 1 M mobamBjigseM K QOpMUMPYyEeMOMY UMCJYy S1.}
sl:=sl+ost*qg;
{YMenpmaeM umciio N B 4 pal3a nyTeM LeJIOUMCIIEHHO-—
0 »meJjeHusa Ha 4.}
N1:=N1 div 4;
{PopMmMpyeM CIJenyollyid CTeleHb OeCATKMU. }
qg:=g*10;
end;
{BosBpallaeM UMCJIO B UYETBEPUUYHOM CUCTEME CUMCIIe-—
HUS. }
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perevod:=sl;

end;

B xaxxno¥ cTpoke Hag0 HAWTH CYMMY IPOCTBIX YHMCEII, a 3aT€M IOy -
YEHHOE YHCJIO MEPEBECTU B YETBEPUUHYIO CUCTEMY cuucieHus. [lostomy
HEOOXOIUMO JIJISI KaKJIOU CTpPOoKU (1:=1,2, .., n) BBINOJHUTH CIEAYIO-
niee: OOHyMUTH cyMMy S (S : =0), OpraHu30BaTh MUK MO JIEMEHTAM CTPO-
ki (j:=1,2,...,m), BHyTPU KOTOPOTO MPOBEPSTH, SBIACTCS JU TEKY-
Ui SeMeHT 4; ; TPOCTBIM U, €CIU SABISIETCS, H00ABIATh €r0 K CyMMe
S. Tlocne BbIXOJ@a M3 IMKJIA MO j HEOOXOAUMO IMPOBEPUTH, ObUIM JIU B
CTpPOKE C HOMEpOM 1 TpocThie uncia (S>0), u, eciii ObLIH, IEPEBECTH S B
YETBEPUUHYIO CHUCTEMY CUHUCICHHS U C(HOPMUPOBATH COOTBETCTBYIOIIUM
aieMeHT MaccuBa P (P[1i] : =perevod4 (S)).

biiok-cxema anroputma npuBeaeHa Ha puc. 6.26.

prostoe(Allj])

Pli]l:=perevod4(s) Pli]:=0

| N

5:=5+Ali j]

Pucynox 6.26: brox-cxema ancopumma pewenus 3aoaqu 6.9

IToJIHBIN TEKCT KOHCOJIBHOTO MPUIIOKECHUS
function prostoe (N:integer) :boolean;

var 1:integer; pr:boolean;
begin
if N<1 then pr:=false
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else
begin
pr:=true;
for 1:=2 to N div 2 do
if (N mod 1 = 0) then
begin
pr:=false; break;
end;
end;
prostoe:=pr;
end;
function perevod4 (N:word) :word;
var sl,q, ost: word;
begin
{B nmepemeHHOM sl Mel OymeM CcoOOMpaThb UYMCIJIO B dUeT—
BEPUUHOM CHUCTEME CUMCJIEHUA. }

s1:=0;
{B mnepemMeHHOM g OyIeM I[OCJIEeIOBATEJIbHO XPaHUTH
CTelneHM IOecdaTHu, BHaudajle TyIda 3alMcelBaeM 1 — IOecAaThb

B 0 cTemneHmM, a 3aTeM IIOCJIeIOBATEJIbHO B LUKJIe OyIeM
yMHOXaTh g Ha 10.}
g:=1;
{IleperOon ULEJIOTO 4YMCIIA.
[lToka umcygo He cTaHeT paBHBEM 0.}
while (N<>0) do
begin
{BerumciigeMm ost — ouepeIHOM pal3p4dl 4ucia, Kak
ocTaTok OT mejieHusa N Ha 4 (OCHOBaHME CUMCTEMBl CUMC-—
JIeHUus) . }
ost:=N mod 4;
{OuepenHoM paszpsan umucia yMHOxXaeM Ha 10 B cTene-
HM 1 M mobamBjigeM K QOpMMPpYyeMOMY UYMCJyYy S1.}
sl:=sl+tost*qg;
{YmMeHnpmwaeMm umcyio N B 4 pa3a nyreM LeJIOUMCIJIEHHO-
7O »geJjieHusa Ha 4.}
N:=N div 4;
{PopmMmmpyeM credyollyld CTeleHb IOeCATKU. }
g:=g*10;
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end;

{BosBpamwaeM 4umMcJjioO B 4—-HOUW CHUCTEME CUMCJIEHUA. }

perevod4:=s1;

end;

var S,1i,j,n,m: word;

a:array([l..25,1..25] of word;

p:array[l..25] of word;

begin

//BBOI pPasMepoB MaTPMUIIH.

writeln ('BBemuTe pasMepel MaTPULH') ;

readln (n,m) ;

writeln ('Beeaure MaTpuuly A'); {BBOI MaTpPUIIH. }

for i:=1 to n do

for j:=1 to m do read(A[i,31]);

{IlocnemoBaTesIbHO IepebMpaeM BCe CTPOKM MaTPULIE
019 GOPMMPOBAHMSA CYMME IPOCTEIX UYMCEJI KaXOoy CTPpO-
K. }

for i:=1 to n do

begin

S:=0; {BHauaje cyMMa paBHa HYJIO. }

{IlepebupaeM BCe DBJIEMEHTH B 1-¥ CTPOKE MAaTPMULEH. }

for j:=1 to m do

{Ecam ouepenHOVM BJIEMEHT B 1-U CTPOKE MaTPULE —
IPOCTOE UYMCJIO, TO »nobaBJjiIseM eT0o K CyMMe. }

if prostoe(A[i,]]) then
s:=s+A[i,]];

{Ecim B CTpoke OBJIM MIPOCTHE UYMCJIa, TO MX CYyMMY
[IEPEBOOVMM B UYETBEPUUHYID CUCTEMY CUMCIJIEHUS U 3aldu-
celBaeM B pl[i].}

1f s>0 then pli] :=perevod4 (s)

{Ecim B CTpoke He OBJIO TIPOCTHIX UMCEJ, TO

pli]:=0.}
else pl[i] :=0;

end;

//BeIBOI COOPMMPOBAHHOTO MaccupBa P.

writeln ('MaccuB P');

for 1:=1 to n do write(P[1]," ");

writeln; end.
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Pesynbrarsl paboThl HEOFE&MMBI HECZ[CT&BJIGHBI Ha EHC. 6.27.

@aiin Opaeka Bwg TepmwHan Brnagkw Cnpaeka

BEeguTe pazMepsl MATPWLE

4 5
BEeguTe MaTpuly A
246 8 13

6 8 16 12 14
13 11 6 16 11
34 56 76 80 5
Maccue P

33 0 283 11

(program exited with code: @)
Press return to continue

Pucynoxk 6.27: Pe3ynomamul pabomul
npozpammol peuterus 3aoaqu 6.9

3AZIAYA 6.10. Hanucare mporpaMmy YMHOXKEHUS JBYX MaTpUIl
ANM) u B(M,L).

HamoMHUM HEKOTOpBbIE CBEAEHUS U3 Kypca MaTEMaTHKHU.

YMHOXaTh MOYKHO TOJIbKO MaTPHIIbI, Y KOTOPBIX KOJTUYECTBO CTOJIOIIOB
B IIEPBOI1 MaTpUIIe COBNAJAET C KOJIMYECTBOM CTPOK BO BTOPOU MaTpHIIE.

Martpuna-npousBeieHle UMEET CTOJIBKO CTPOK, CKOJIBKO OBLIO B TEp-
BOM MaTrpulie U CTOJBKO CTOJOIIOB, CKOJIBKO ObLIO BO BTOpOMl. Takum 00-
pazoM, Mpyu YMHOXKEHUU MaTpullbl A (N, M) Ha Marpuiy B (M, L) noiayda-
erca matpuna C (N, L) . Kaxnaprit snement matputsl  C; ; SBISCTCS CKa-
JISIPHBIM MPOM3BEICHUEM 1-H CTPOKM MaTpHUIlbl A U J-TO CTOJI0Ia MaTpH-
bl B. B oOmem Buze Gpopmyna s HaxoxeHus snementa C, ; Marp-

bl UMECT BHU:
M

C"’J':,;l AikBkj ,rnei = 1,Nuj = 1,L. (6.1)
PaccmoTpum 6osiee moapo6Ho GopmupoBanre MaTpuibl C (3, 2) Kak
MpOoU3BeJIcHNE MaTpUIl A (3, 3) ©B (3, 2).
C, Cp a, b, +ta,b,tasby a,by+a,by,yta;bs,
C, Cyn|=|ay by tayb, +ayby ayb,+ayb,+a,b;,
C, Cyy ay by +tay,by, +tassby ay b, t+aynby,tagbs,

Cnenyetr noMHuTh, ut0 A-B#B-A .
biok-cxema, peanu3syromias pacyeT Kaxa0ro aneMenta marpuibsl C mo
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dbopmyne (6.1), mpuBeneHa Ha puc. 6.28. [lamee mpuBeIeH TEKCT IPOTpam-
MBI YMHOKEHHUS ABYX MaTPHIl ¢ KOMMEHTapusiMu. Pe3ynbrar paboThl mpe/-

CTaBJICH Ha puc. 6.29.

C[i,jl:=Cli,jl+Ali.k]*B[k,j]

Pucynox 6.28: brox-cxema
VYMHOMCEHUSL 08YX MAMpUuy

®aiin MNpaeka Bug TepmuHan Brnagkw Cnpaeka

BEEOMTE nm,m U 1
3465
MaTpuua A

MaTpuua B

11 12 13 14 15

21 22 23 24 25

31 32 33 34 35

41 42 43 44 45

MaTpuua C=A"B

310.000 320.000 330.000 340.000 350.000
518.000 536.000 554.000 572.000 590.000
614 .000 638.000 G62.000 686.000 710.000

(program exited with code: @)
Press return to continue

Pucynox 6.29: Pezynemamuol pabomeol
NPOCPAMMbL YMHONCEHUS MAMPUY

//YMHOXeHVEe IOBYX MAaTPUII.
type matrica=array [1..15,1..15] of real;

var a,b,c:matrica; 1i,

begin

J,M,N, L, k:byte;

//BBOO pasMepoB MaTpPUII.
writeln('BBegure n,m m 1'); readln(N, M, L);

writeln ('MaTpuia A')
for 1i:=1 to N do
for j:=1 to M do
writeln ('MaTtpuiia B')
for 1i:=1 to M do
for j:=1 to L do

; //BBOI MaTpMLH A.

read(ali,j]);

; //BBOI MaTpMLH B.

read(b[1,3]);

for i:=1 to N do //dopmuporBaHue maTpuls C.

for j:=1 to L do
begin
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{B Cl[i,]] xXpaHUTCH pe3yJibTaT CKaJIpPHOTO [IPpOU3BE-
IeHVs 1-M CTPOKM Ha J-M cTojybelr. }

cli,3]:=0;
for k:=1 to M do
cli,j]:=cl[i,J]+ali,k]*blk,]];

writeln ('marpuua C=A*B');//BuBonm MaTpuls C=AB.
for 1i:=1 to N do

begin
for j:=1 to L do
write(c[i,3]1:7:3," ");
writeln;
end;
end.

3AJTAYA 6.11 B marpuiie Harypanbabix uncen A(N,M) HaiiTu cTpo-
KM, [JI€ HAXOAUTCSI MAKCHUMAJIbHOE M3 MPOCTHIX YHCEI. DJIEMEHTHI B HUX
YIIOPAIOYUTH MO BO3pACcTaHUI0. ECiay B Marpuile HET NMPOCTHIX YUCEIL, TO
OCTaBUTh €€ 0e3 U3MEHEHMUIA.

Ilepen pelieHreM 3a1a4d OTMETUM HEKOTOPHIE ee ocobenHocTu’”. B
MaTpHIle MOXKET HE ObITh MPOCTHIX YKMCEN, MAKCUMAJIbHBIX 3HAYCHUN MO-
KET OBITh HECKOJIBKO, W TIPU 3TOM HEKOTOpbIC U3 HUX OYyIyT HAXOAUTHCS B
OJIHOU CTPOKE.

[Ipu pemieHnu 3aa4u HaM MOHAAO0ATCA CAEAYIOIIUE TTOAPOTPAMMBI:

l. ®ynkuuss Prostoe, KoTOpass MPOBEPSIET, SABISETCS JU 4uciao P
tina word nmpocTeiM. OHA BO3BpallaeT 3HAYECHUE true, €CIM YUCIOo P —
npocroe U false — B IPOTUBHOM cily4ae. 3arojloBOK (PyHKIIMM UMEET BU]T

Function Prostoe (P:word) :Boolean;

2. [Ipouenypa Udal, koTOpas U3 MacCHUBa YncCeN X yAalIsieT 3HAYCHUS,
BCTpeyarolyecs: 0ojee 0JHOro pasza. Y mpoleaypbl JBa MapaMeTpa: mMac-
cuB X M ero pasmep N, o0a — rmapaMmeTphl NepeMeHHbIE. 3aroJIoOBOK Mpolie-
JIypbl UMEET BU:

Procedure Udal (var X:massiv; var N:word);

[lepen onucanueM MpoLEayphl CIEAyeT ONMUcaTh TUI JAHHBIX MAassiv
(mampumep, massiv = array [1..200] of word). biok-cxema
npouenypsl Udal npeacrasiieHa Ha puc. 6.30.

72 ABTOpBI pEKOMEHAYIOT YUTATEIIM BHUMATEIbHO U3YYHUTh 3TOT IIPHUMEpP, B HEM CKOHIIECHTPUPOBAHBI MIPaK-
THYECKH BCE OCHOBHBIE MOMEHTBI, PACCMOTPEHHBIE HAMH JI0 CUX I10D.
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(r Udal(X,N) j)
v

KoHeL,

i:=i+1

XIml:=X[m+1]

—

MN:=N-1

I
Pucynox 6.30: brox-cxema npoyedypur Udal

VYnaneHue NOBTOPSAIOUIUXCS 3JIEMEHTOB MPOUCXOIUT CICAYIOIIUM 00-
pazom. IIpocmMarpuBarOTCA BCE 3JIEMEHTHI, HAUMHAA C IMEPBOTO, 1-U 3ie-
MEHT CPaBHUBAETCs CO BCEMU IOCIENyOMUMHY . Ecimu X, =X; , TO BCTpe-
TUJICS MOBTOPSAIOLIUICS AJIIEMEHT, U MbI YIAJISIEM U3 MACCUBA AJIIEMEHT C HO-
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MEpoM . AJITOPUTM yHajaeHus: ObLI MOAPOOHO pacCMOTPEH B MATOM IJIaBe.
3. O@yukuus Nalichie BO3Bpamaer true, €Cld YUCIO a MPUCYT-
CTBYET B MaccuBe b, 1 false — B MPOTUBHOM Clly4yae. 3aroJioBOK Mpolie-

AYypbl UMCCT BU/I:

Function Nalichie (a:word; b:massiv; N:word);
bnok-cxema QpyHKIMM NpeACTaBiIeHa Ha puc. 6.31.

4. Ilpouenypa Vozr ynopsaao4eHuss MacCu-
Ba X I10 BO3PACTaHMUIO.

AJITOpPUTMBI  YIIOPSIIOUEHUST paccMaTpuBa-
JIUCh B MATOM IaBe. 37€Ch aBTOpaMU UCIIOJIb30-
BaJICS QJITOPUTM COPTUPOBKU METOIOM ITy3bIPb-
Ka.

VY mponeaypsl Vozr nBa mapamerpa: mac-
CUB x (mapaMeTp-IiepeMeHHas) U ero pasmep N
(mapameTp-3HauU€HUE). 3arojOoBOK MPOILEAYPHI
UMEET BU/I;

Procedure Vozr (var x:massiv;
N:word) ;

PaccMmotpum Oosiee moipoOHO aJITOPUTM pe-
meHus 3aaa4du 6.11, KoTopbli IpUBEAEH HA PUC.
6.32-6.33. Ilocne BBoga Marpuiibl (Onoku 1-4)
IpEAINoJIaraeM, 4To MPOCThIX YUCET HET.

B norudeckyto nepeMeHHy0 Pr 3anuchiBa-
eM false, KaKk TOJIBKO BCTPETUTCSA MPOCTOE
4YHUCJ0, B IEpEMEHHYI0 Pr 3anmiiem true.

KonuecTBO MakCMMAaJIbHBIX 3HAYEHUN Cpe-
v TipocThix urcen paBHo 0 (k:=0) (610K 5).

C Nalichie(a,b,N) )

pr:=true

pr:=false

l<7

Nalichie:=pr

KoHeL,

Pucynok 6.31:
bnok-cxema gpynxyuu
Nalichie

JI1s1 mpOBEPKHU, SBISICTCS JIM MPOCTHIM YUCIIOM KaXKIbIM SJIEMEHT Mart-
puIIbI, oOparraemMcs K QyHKIHM Prostoe. Eciau uuciao mpoctoe (610K 8),
IIpOBEPsieM, IIEPBOE JIM ITO IMPOCTOE YHUCIO B MaTpuiie (010K 9).

Ecnu 510 mIepBo€ mpocCTOe YMCII0, TO TIEPEIUCHIBAEM €T0 B IEPEMEH-
HYI0 max, BIIEPEMCHHYIO k 3aluchIBacM YUCIIO 1 (KOJIMYECTBO MAKCUMY-
MOB PaBHO 1), HOMEP CTPOKH, B KOTOPOH HAXOAUTCS MAaKCUMYyM, 3aITHCHI-
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Bae€M B MacCUB mas MoJ HoMepoM k’°. B CBSI3M ¢ T€M YTO B MaTpHUIIC €CTh
MPOCTHIE YUCJIA, B IEPEMEHHYI0 Pr 3anuchiBaeM t rue (6sok 10).

Eciit 910 He TepBOe MPOCTOE YUCII0, CpaBHUBaeM 4, C mepeMeHHOM
max. Ecim  A4;>max (6nok 11), To B nepeMeHHyI0 max 3anuiiem 4, ,
B IIEpEMEHHYIO k 3amuiieM 1 (eCTh OJUH MaKCUMyM), B mas [ k] 3amuchl-
BaeM 1 — HOMEpP CTPOKH, TJ€ HAXOIUTCS MAKCUMAJbHBINA 3JIEeMEHT (OJIOK
12). Ecmu  4A;=max (6nok 13), To BCTPETHIIOCH YHCITO, PABHOE TIEPEMEH-
HOU max. B aTom cirydae 3HaueHne k yBenuumBaeM Ha 1 u B mas [k] 3a-
MACHIBAEM HOMEP CTPOKH, I7I€ HAXOAUTCS SJIEMEHT, paBHbIN max.

B pesynbrare 1BOMHOTO 1UKIa 0OOpaOOTKH BCEX AIIEMEHTOB MaTpPHIIbI
(6oku 6-14) B nepeMeHHON max OyJIeT XpaHUThCS MAKCUMaIbHOE U3 MPO-
CTBIX YHCEN, B IEPEMEHHON k — KOJTMYECTBO MAKCUMYMOB, B MACCUBE Ma s
U3 k 2JIeMEHTOB OyIyT XPaHUThCA HOMEpaA CTPOK, IJI€ HAXOMATCS MaKCH-
MaJIbHbI€ 3HAUEHUSI CPEAW MPOCTHIX YUCEN MaTpullbl. B mepeMeHHoil Pr
XpaHUTCSI true, €Clau B MaTpulle €CTh MPOCThie yncia, false — B Mpo-
TUBHOM CJIy4ae.

Ecnu B marpuiie HeT npocThix uuceln (070K 15), BBIBOOUM COOTBET-
CTByIolee coobOimieHue (00K 16), B MPOTUBHOM clly4yae — C IMOMOIIBIO
npouenypsl Udal (6mok 17) yganseM U3 MaccuBa mas AJIEMEHTBI, BCTPe-
yaromuecs 0oyee OQHOro pasza’®. 3areM MPOCMATPUBAEM BCE CTPOKU MaT-
purbl (UMK HadyuHaeTcs OiokoM 18), eciu HOMep ATON CTPOKH MPHUCYT-
CTByeT B MaccuBe mas (0sok 19), To mepenuchiBaeM TEKYIIYIO CTPOKY
MaTtpulibl B MaccuB b (6moku 20-21) u oOparniaeMcst K Opoleaype ymnops-
JIOYMBAHMS MACCHBA MO BO3pacTaHuio Vozr (0mok 22).

VYHopsiIoueHHbIN MacCUB b MEPENUChIBAEM B 1-10 CTPOKY MaTpHIlbl A
(6moxm 23-24). Ha mocneanem 3Tamne BBIBOJUM Ha DKPaH MaTPHUILy A MOCIHE
npeoopazoBanus (6s0ku 25-27).

Hwxe mpuBeneH JTUCTUHT BCEH MPOTpaMMbl C TOAPOOHBIMU KOMMEH-
TapUSIMU.

73 B maccuBe mas OyIyT XpaHHUTbCA HOMEpa CTPOK, TIe HaXOAUTCA MaKCUMYM.
74 Ecnu HEeKOTOpble MaKCHMAaJIbHBIE 3JIEMEHTHI HaXO/IATCS B OJJHON CTPOKE, TO B MACCHBE Mas €CTh ITOBTOPS -
OLINECS STIEMEHTEI.
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Beon Ali.j]

pr:=false

pr:=true
k:=k+1
max:=A[i,j]
mas[k]:=i

Alijl=max

k:i=1
max:=A[i,jl
mas[k]:=i

14

k:=k+1
mas[k]:=i

h

Pucynok 6.32: brnok-cxema pewenue 3a0aqu 6.11 (nauano)
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pr
] 1 l

16

udal{mas, k)

B MaTpWLE HET
NPOCThIX YACEN

nalichieli,mas, k) - »

/BbIBD,EI, A[i,j]/ 0 ¢
—I vozr(B,M)
24
Ali,j1:=BI[j]
|

Pucynok 6.33: brok-cxema pewenus 3aoaqu 6.11 (npodonsicenue)
{Tun nmaHHBEIX Massiv OyIeT MCIOJb30BaATbLCH

Ipy ONMCaHUM HNPpoUuenyp. !
type massiv=array[l..200]
{ dyHkumda prostoe mnpoeepsder,
umcygo N mnpocTeM (true) wmnm HeTr (false). }
function prostoe (N:word) :boolean;

var pr:boolean;i:word;

begin

of word;
aBJideTrTCcd JIn
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if N>0 then
begin
{IlpegnoslaraeMm, 4YTO umMcygo N — mnpocTtoe (pr=true)}
pr:=true;
{IlpoBepsaemMm, pmeamuTcd JaM duciyio N Ha kakoe-Jmbo
M3 umcesq oT 2 mo N/2.}
for 1:=2 to n div 2 do
{ Eciu BCTpeuyaeTcsd 4YMUCIJIO 1,
Ha KOTOpoe nmenmurcsa N, TO}
if N mod i =0 then

begin
{ umcrno N He gBjideTcsda npoctTeM (pr=false) u }
pr:=false;
{ BHIXOIOVMM M3 LMUKJA. }
break;
end
end

else pr:=false;

{ VMeHM OQyHKUMM OPpMCBauMBaeM SHaUeHME IIe€PEMEHHOU
pr. }

prostoe:=pr;

end;

{Ilpouenypa udal ymangeT M3 MacCCHUBa X DJIEMEHTH,
KOTOpBIE BCTpeyvawnTcd OoJjiee oOmHoOro paza. X, N gaB-
JIAITCA HapaMeTpaMM-IIepeMEeHHBMM, TaK KaK 3TM 3Hade-
HVS BOS3BpallaloTCa B T'OJIOBHYK IMIPOTpaMMy IIPU BH3OBE
npouenypel udal.}

procedure udal (var x:massiv; var n:word);

var 1i,j,m:word;

begin

i:=1;

{IlpocMaTpuBaeM BCe DBJIEMEHTEH, HaAuUMHas C IEepBOTO
i=1,2,..,N;1- D2JeMeHT CpaBHMBAEM C I[I0CJIeOYOIMMM
j=i+1,i+2,..,n. }

while (1<=n) do

begin

Ji=1+1;
while (jJ<=N) do
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{ Ecim x[1] paBHO X[]], TO BCTPEeTUJICS IOBTOPSI-—
LIUMCS DJIEMEHT }
1f x[1]=x[]J] then
begin
{n ymangem ero (x[j]) m3 mMaccuBa. |}
for m:=3 to N-1 do x[m]:=x[m+1];

{ Tlocrne ypmaneHMUd »JIeMEeHTa KOJIMUEeCTBO DSJIEMEHTOBRB
yMeHbllaeM Ha 1, IPM 2TOM He [IepexXolIuM K CJelylleMy
BJIEMEHTY, TakK Kak I[I0CcJie YyIaJIeHus 0O J—-M HOMEPOM
HaxOOUTCs yxXe IOPpYyTod 2JIeMEeHT. |}

N:=N-1;
End

{ Eciom x[1] He paBHO X[J], TO MHNepexoIMM K CJe-
OyKoleMy 3JIEMeHTY. }

else J:=]+1;
1:=1+1;

end;

end;

{dyHkumsa nalichie BozBpamaeT true, ecam UYMCIIO a
BCTpeuUaeTcda B MaccuBe b, false — B NPOTUBHOM CJYy-
yae. }

function
nalichie (a:word;b:massiv;n:word) :boolean;

var

pr:boolean;

i:word;

begin

{IlpennojslaraeM, 4YTO B MacCCuBEe b He BCTpedaeTcd
3HaueHre a, B pr=false}

pr:=false;

{ [MepebupaeM BCe B3JIEMEHTHE MacCUBa. }

for 1i:=1 to N do

{ Eciim ouepenHOM D3JIEMEHT MacCCUBa D paBeH 3Haue-
HMIO a, TO B PpPr 3amnmMceBaeM true}

if b[i]=a then

begin

pr:=true;
{ m BHIXOOMM M3 LMUKJA. }
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break

end;

{ VMeHM OQyHKUMM OPpMCBaMBaeM SHaAUeHME II€PEMEHHOU
pr. }

nalichie:=pr

end;

{Ilpouenypa vozr YIHOPAOOUMBAET MaACCUB X I10 BO3—
pacTaHuK . }

procedure vozr (var x:massiv; n:word);

{ X gBygeTCcd HnapaMeTpoOM-IIEPEMEHHOVM, MMEHHO MacC-—
CMB U BO3BpallaeTCsd B T'OJIOBHYK NPOTpaMMy [OIPU BE3OBE
npouenypel vOozr. }

var 1, J, b :word;

begin

for 1:=1 to N-1 do

for j:=1 to N-1 do
if x[J]1>x[J+1] then

begin
b:=x[J];
x[J]:=x[]j+1];
x[J+1] :=b;
end
end;
//HauvHaeTcsa OCHOBHAaa NpoTrpaMMma
var

N, M, i, 7j, k, max :word;
A:array[l..20,1..20] of word;
pr, L: boolean;

mas, b:massiv;

begin

{ BBOOMM 5BJIEMEHTH MAaTPMLE A. }
write ('N=");readln (N) ;

write ('M="') ;readln (M) ;

writeln (' Matrica A');
for 1:=1 to N do
for j:=1 to M do
read (A[i,3]);
{ IHpennojsaraemM, dYTO B MaTpMUlle HET IIPOCTHEIX UM-—
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ceyq. }

Pr:=false;

{ KommuecTBO DBJIEMEHTOB, PAaBHEX MaKCHUMaJbHOMY,
paruo 0. }

k:=0;

{ [MepebupaeM BCe BJIEMEHTE B MaTpule. }

for 1i:=1 to N do

for j:=1 to M do

begin

{ ObpawmaeMcsa k OGyHKUMM, KOTOpad IIpOoBepsdaeT, HSB-—
nsgerca Jgu umcyo A[I,Jj] npocTemM. }

L:=Prostoe(A[i,]])

{ Ecoam 4ymciio npocroe u |}

if L then

{ ecyim OmpoCTOEe UMCJIO BCTPETMIIOCH IIEPBEU pPas, }

if not Pr then
begin

{ BanmceiBeM B pr true, }

Pr:=true;

{ yBeamumumBaeM KOJIUUECTBO MaKCUMMyMOB Ha 1, MOXHO
OBLJIO MPOCTO Hammcarb k:=1}

k:=k+1;

{ 9TO uYmMCJIO 3amMCHBAEM B I[I€pPEeMEeHHYK max, D2TO
IepBOE IMNPOCTOE UMCJIO, M IMpennojilaraeM, UYTO OHO MaK-
CuMaJibHOe . }

max:=A[1,7];
{B mas[k] 3BamnmcelBaeM HOMEP CTPOKM, I'Ie XPaHUTCH
umycygo A[I,Jj]}
mas[k] :=1
end
else

{ Ecim A[i,]] He mnepBOe INPOCTOE UMCIJIO, TO CpaB-—
HMBAEM max M TeKyllee MNPOoCTOe 3HAaueHMe MaTpulsl A. }

if A[i,j]l>max then

{ BEciim A[I,]j]> max, TO }

Begin

{ KONMMUeCcTBO MaAaKCMMyMOB PaBHO 1, T.K. BCTPEeTUJI-

Csa HamOOoJIbUWIMM B IOAaHHBIM MOMEHT 3JIeMeHT. }
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k:=1;
{ B mepemMeHHyYyI max 3anmuceiBaem A[i,Jj], }
max:=A[1,7];
{ B mas[k] BanmcelBaeM HOMEP CTPOKM, I'Ie XPaHUT-
ca umcyo A[I,J]}
mas[k] :=1
end
else
{ Ecimu A[i,]J]l=max (BCTpeTuJICS DJIEMEHT, PaBHHMN
MakKCUMyMy) , TO }
1f Ali,]J]=max then

begin
{ koJIMUecTBO MAKCMMYyMOB yBeJIMUMBaAeM Ha 1. }
k:=k+1;

{ B mas[k] 3anmcelBaeM HOMEP CTPOKM, TI'Je XPaAHUT-
ca umcyo A[I,J]}
mas [k] :=1
end
end;
{Ecam B pr ocTaJioCk 3HaueHue false,TO BEHBOIOMM
coofueHre, UYTO B MaTpMlle HeT NIPOCTHIX Uducesl, }
1f not Pr then writeln('B wmaTpuue A HeT OpPO-
CTBIX UmMceJ')
else
begin
{ mMHaue vynangeM M3 MaccCuUBa mas, HOMepa CTPOK,
TIe XPaHAaTCS MaKCUMMyMHB, DOBTOPAKIMECS D3JIEMEHTH. |
Udal (mas, k) ;
{IlepebupaeM BCe CTPOKM MaTPMULEBL. }
for 1:=1 to N do
begin
L:=Nalichie (i,mas, k) ;
{Eciy HOMEp CTPOKM IPUCYTCTBYyEeT B MacCuUBEe mas, }
if L then
begin
{TO nepenmuceBaeM CTPOKY B MacCcCupb b}
for j:=1 to M do
b[j]:=Al1,7];
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{ynopapmoumMeBaeM MaCCMB b IO BO3pacTaHUIO. }

Vozr (b,M) ;

{ YIOOpPAIOOYEHHBEIM MACCHUB 3allMCHIBAEM Ha MECTO
CTPOKM MAaTPMLEBEL A. }

end

end.
Pesynbrarsl paboThl MpOrpaMMbl IPUBEIECHBI HA pUC. 6.34.

for j:=1 to M do
A[j—/j]:: [j];
end
end;
writeln ('llpeobpa3zoBaHHasa mMaTpuua A');
for 1:=1 to N do

begin
for j:=1 to M do write(A[i,3]," ");
writeln;

end

@®aiin [paeka Bwg TepmwuHan Bknagkn Cnpagka
N=5

M=G

Matrica A

26 7 9 13
15
13 13
38
9 13

(program exited with code: @)
Press return to continue

Pucynox 6.34: Pezynomamul peuie-
Hus 3a0a4u 6.11

AN

ABTOpPBI PEKOMEHAYIOT YATATEIIO MO PACCMOTPEHHBIM AJITOPUTMAM U

KOHCOJIbHBIM MPUJIOKEHUSIM 3a1a4 6.7-6.11 pazpaborarh BU3yalbHbIE MPH-
JIO’)KEHUSI, aHAJIOTUYHBIE TEM, KOTOpbIe ObUIM pa3zpaboTaHbl i 3a1a4 6.2,

6.6.
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6.3 [luHamu4yeckue Mmampuuybl

[TonsiTHE TMHAMHUYECKOTO MAacCHMBa MOYKHO PaclpOCTPaHUTh U HA Mart-
punbl. JluHaMuyeckas MaTpuilia MpeacTaBisieT cOOOM MacCUB yKaszaTesew,
KKJIBIA U3 KOTOPBIX aApecyeT OJHY CTPOKY (MU OIUH CTOJIOEIT).

Paccmotpum onmcanne nuHaMHUYECKOW Marpuilbl. IlyCcTh €CTh THIIBI
JAHHBIX Mass1iv U yKa3zarelb Ha HEro din massiv.

type massiv=array [1..1000] of real;

din massiv="massiv;

Jlunamudeckas matpuia X OyAeT NpeACcTaBIsTh COOON MacCUB yKasa-
TEJEH.

Var X: arrayl[l..100] of din massiv;

Paborarb ¢ marpuIieil Hajio CIAEAYIOIIUM 00pa3oM.

1. Onpenenuth ee pa3Mmepsl (IMycTh N — YUCIO CTPOK, M — YHCIO
CTOJIOIIOB).

2. BbIieuTh maMATh MO MaTPHUILY.
for 1:=1 to N do

getmem (X[i],M*sizeof (real));

Kax b1l 351eMEHT cTaTudecKoro Maccupa X [ 1] — yka3areiib Ha JUHA-
MHYECKHUM MAaCCHUB, COCTOSIIMKU U3 M 311eMeHTOB Tuma real . B cratuue-
CKOM MAacCHBE X HaXOAUTCs N yKa3aTeeu.

3. s oOpameHusi K 3IE€MEHTY AUHAMHYECKONM MATpHIIbl, pacroio-
KEHHOMY B 1- CTpOKE M j-M CTOJOIE, CIeIYyEeT UCTI0JIb30BaTh KOHCTPYK-
o si3bika TypOo IMackans X [1] 7 [J].

4. Tlocne 3aBepiieHus pabOThl ¢ MaTpUIlEHi HEOOXOANMMO OCBOOOAUTH
MaMSITh.

for 1:=1 to N do

freemem(b[i],M*sizeof (real));

PaccMoTpuM paboTy ¢ TMHAMUYECKOW MaTpUIle Ha CIEIYIOIEM MpH-
Mepe.

SAZIAYA 6.12. B xaxJI0M CTPOKE MAaTpHIbl BEIIECTBEHHBIX YHUCEI
B(N,M) ynopsi1o4nTh 10 BO3pACTaHUIO 3JIEMEHTHI, PACIIOI0KEHHbBIC MEXK-
Iy MAKCUMaJIbHbIM 1 MUHUMAaJIbHbIM 3HAYEHUEM.

AJITOpUTMBI  YHOPSJIOYMBAHUSA PACCMATPUBAINCh B TMSATOM IIIaBe,
OCHOBHBIE TTPUHITUIIBI PAOOTHI C MaTPHUIIAMU — B MPEABIAYIINX Taparpadax
TEKYIIEH IIaBbl, MO3TOMY B KOMMEHTApPUAX K TEKCTY MPOrPAMMBI OCHOB-
HOE BHUMAaHUE YACJICHO OCOOCHHOCTSIM paOOThl ¢ IMHAMUYECKUMU MaTpPH -
aMHu.
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{ OnmcelBaeM TUII IaHHBEX massiv kak MaccuB 1000
BelleCTBEHHEIX uYMceJl. }

type massiv=array [1..1000] of real;

{ YkamaTejgbr Ha MaccCubB. }

din massiv="massiv;

{ Tun paHHBEIX matrica — cCcTaTUUECKUM MACCUB yKa-
3aTeJyiey, KaxIbe DJIEMEHT KOTOPOTO SBJSETCS aIpecoM
MacCCHMBa BeUeCTBEHHBIX UYMCeJl. }

matrica=array [1..100] of din massiv;

var

Nmax, Nmin, 1, j,n,m, k:word;

{ OnmcaHa IOuMHaMMUYeckKasa MaTpuia b. }

b:matrica;

a,max,min:real;

begin

{ BromomMm umcJyio CTpoOK N m umciio crojsbuos M. }
write ('N=");readln (N);

write ('M=");readln (M) ;

{ BrimesiseM MnaMsaTb I[10J MATPHUILY BEUECTBEHHBIX UYM-—
cenn pasMmMepoM N Ha M.}

for 1i:=1 to N do

getmem (b[1],M*sizeof (

{ BroouMm MaTpuuy B. }

writeln ('Matrica B');

for i:=1 to N do

for j:=1 to M do

read(b[1]7[J]);

{B Kkaxmom CTpOKe HaxXoIuMM MaKCHMMAJIbHEIM, MUHU-
MaJIbHBIM DSJIEMEHTE M MX HOMEpa, M DJIEMEHTH, PacCIOoJO-—
KeHHEIE MEXITY HIMMM/ YyIIOpPAOOoUMBaEM METOIOM
[Iy3BEPbKa. |}

for 1i:=1 to N do

begin

{ TIomMCckKk MMHMMAJILHOTO, MAKCHMMAJIbHOT'O DSJIEMEHTORBR B
1-¥ CTPOKEe MaTpPMLBE M MX HOMEPOB. }

max:=b[1]"[1];

Nmax:=1;

min:=b[1]"[1];
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Nmin:=1;

for jJ:=2 to M do

begin

if b[i]”[j]>max then

begin

max:=b[1]"[]];

nmax : =7

end;

if b[i]17[]J]<min then

begin

min:=b[i]"[]];

nmin:=7

end;

end;

{ Ecam MMHMMAJIBHEIM PacCIOJIOXEH I[103Xe MaKCHUMAaJlb-—
HOT'O, Nmin ¥ nmax MeHSeM MeCTaMU }

if nmax<nmin then

begin

J:=nmax;

nmax:=nmin;

nmin:=7j;

end;

{B i-ToM CTpoOke yHopAaOouMBaeM BJIEMEHTEH, paclo-
JIOXEHHBIE MeXOy Nnmin ¥ nmax, MeTOOOM y3HpbkKa. }

J:=1;

while nmax-1-j>=nmin+1 do

begin

for k:=nmin+l to nmax-1 -j do

if b[i]7[k]>b[i]"[k+1] then

begin

a:=b[1]"[k];

b[i]7[k]:=b[1]"[k+1];

b[i1]"[k+1] :=a;

end;

Jj:=3+1;

end;

end;

{ BelpomuM npeoOpasOBaHHY MaTpULy. }
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writeln ('YoopsgoueHHas mMaTpuua B');
for 1i:=1 to N do

begin

for j:=1 to M do
write(b[1i]"[j]:6:2, " ");
writeln

end;

{ OcroboxmaeM namMsaThb. |}

for i:=1 to N do
freemem(b[i],M*sizeof (real));

end.

Pesynprarel padOTHI IPOrpaMMBbIl IPEACTABIIEHEI HA puc. 6.35.

1876543289

11 18 17 16 15 2 3 4 &

987654321

YNopAgodYeHHaA maTpuua B
1.006 2.00 3.00 4.00 5.00 6.00 T7.00 8.00 9.006
11.60 18.00 15.00 16.00 17.00 2.00 3.00 4.00 5.00
9.006 2.00 3.00 4.00 5.00 6.00 T7.00 8.00 1.006

(program exited with code: @)
Press return to continue

Pucynok 6.35: Pe3ynomamul pewrenus 3adauu 6.12

JlunaMuueckasi MaTpuila MOXKET ObITh JOCTaTOYHO OOJBIION, (haKTH-
YECKHU €€ pa3Mep OrpaHUuCH TOJBKO 00bEMOM CBOOOIHON MaMSITH.

6.4 3adayu Ons1 caMmocmosimesibHO20 peweHuUs

1. OnpenenuTs HOMEpPaA CTPOKU U CTOJIOIA MaKCHMAaJIbHOTO IIPOCTOIO
qyciia TpsIMOYTroJbHOM Marpulibl A (n, m) . [logcuuTars KOIUYECTBO HYJIE-
BBIX DJIEMEHTOB MATPHUIIbI U HamleyaTaTh UX UHICKCHI.

2. HaiiTu cpeaHee reoMeTpruYecKoe 3HAYEHHUE AJIEMEHTOB KBAJIpAaTHOM
MaTpuIlpl X (n, n), HAXOASIIMXCSA IO MEPUMETPY ATOM MaTpHUIlbl U Ha €€
JMaroHaisix, €CJIu 3TO BO3MOXHO. Eclin cpe/iHee reoMeTpruuecKoe BhIYHC-
JUTh HEBO3MOXHO, TO MOMEHSITh MECTaMU MaKCUMaJIbHbIH U MHUHHUMAaJb-
HBIW 3JIEMEHTBI MaTPUIIBI.
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3. CdhopmupoBarh BEKTOP D, Ka)Ibli 3JIEMEHT KOTOPOTO MpEICTaB-
JseT coOoi cpenHee apuMETUIECKOE 3HaYCHHUE DJIEMEHTOB CTPOK MaTpH-
el C (k, m), ¥ BEKTOp G — J0OOW €ro KOMIIOHEHT JODKeH OBbITh paBEH
MIPOMU3BEACHUIO AJIIEMEHTOB COOTBETCTBYIOIIETO CTOJIOIIa MAaTPUIIBI C.

4. 3amana matpuna A (n, m) , B KaXJI0M CTOJIOLIE KOTOPOl MaKCUMaJlb-
HBI DJEMEHT HEOOXOIUMO 3aMEHUTh IPOU3BEACHUEM OTPUIATEIbHBIX
3JIEMEHTOB 3TOT'0 K€ CTOJIOIIA.

5. 3amana marpuua A (n, n). Onpeneauts MaKCUMAaJIbHBIN 3JIEMEHT
Cpeay 3JIEMEHTOB MaTpPUIIbI, PACIIOJIOKEHHBIX BBIIIE MIABHOW JUATOHAJIH,
¥ MUHMMAaJIBHBIN 3JIEMEHT CPEI TEX, YTO HAXOAATCS HIKE MOOOYHOM Jra-
roHanu. [locie 3Toro BHIMOIHUTE COPTUPOBKY KaXKI0TO CTOJIOIAa MAaTPHUIIBI
10 BO3PACTaHUIO.

6. 3aMEHUTh CTPOKY MaTpullbl P (n, m) ¢ MUHAMAJIbHOU CYMMOM 3J1€-
MEHTOB Ha CTPOKY, 1€ HAXOAUTCS MAKCUMAaJIbHBIN 3JIEMEHT MaTPHUIIbI.

7. IlepeMeCTUTh MaKCUMAJIbHBIN 3JIEMEHT Marpuibl F (k, p) B mpa-
BbIM BEPXHUM yTOJI, 3 MUHUMAJIbHBIN 3JIEMEHT — B JIEBBI HUKHUM.

8. IIpoBeputh, sABIsIETCS U MaTpuiia A (n,n) AUaroHaJbHOU (Bce
AIIEMEHTHI HYJIHM, KpOME INIABHOM JMAroHaju), EAUHUYHOU (BCE JIEMEHTHI
HYJIM, Ha TJIABHOM JWaroHajad TOJIbKO €IUHMIIbI) WJIM HYJEBOU (BCe dJie-
MEHTBI HYJIN).

9. ChopmupoBaTh U3 HEKOTOPOM MaTpHUIllbl A (N, n) BEPXHETPEYTOJIb-
HYI0 Marpuily B (n,n) (BCe 3JIEMEHThl HUXE TIABHOW JUAroHAIU HYJIE-
BbI€), HWJKHETPEYTOJIbHYI0 MaTpuily C (n, n) (BCE 3JIEMEHTHI BBIIIE IJIaB-
HOM JMaroHalii HyJIEBbI€) U JAUArOHAIBHYIO MaTpuily D (n, n) (Bce dJe-
MEHTBI HYJIM, KPOME TJIABHOW IUArOHAJIN) .

10. 3amanbr marpuubl A (m,n) u B(n,m). Haitu wmarpuny
C=(A-B)".

11. IIpoBeputs, sABISIETCA JIM MaTpulia B (n, n) obpaTtHoi K A (n, n).
[IpousBeneHuem MaTpuil A ¥ B B 3TOM Cilydae JIOJHKHA OBITh €AMHUYHAS
MaTrpuila.

12. OnpenenuTtes KOJIMYECTBO MPOCTHIX YHUCEN, PACIOIOKEHHBIX BHE
JIAaroHaJie MaTpuubl B (n, n) .

13. IIpoBepuTh, JEKUT JIM HA TJIABHOW JIMArOHAJIW MaKCUMaJbHBIN OT-
PULATEIIBHBIN 3JIEMEHT MaTPUIIBL A (n, n) .

14. Ilepenucarbe OpoCThIC YKCIA U3 MaTpuUllbl A B MaccuB B. Maccun
YHOPSIIOYUTH TI0 YOBIBAHUIO.
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15. Ilepenucarh MONOKUTEIBHBIE YUCIIA U3 MATPHUILIBI LEJIBIX YUCENT A
B MaccuB B. M3 maccuBa B ylajduTh YKCiA, B JBOUYHOM IIPEACTABICHUU
KOTOPBIX CIMHUIL OOJIBINIE, YeM HYJICH.

16. danbl 4yeTblpe KBaJpaTHble Marpuibl A (n,n), B(n,n),
C(n,n),D(n,n), B KOTOPBIX XPaHATCA LI€Jble ynucia. Hatu marpuity, B
KOTOPOM HAXOJIUTCS MAKCUMAJIbHOE ITPOCTOE YUCIIO.

17. 3amanel YeThlpe KBagpaTHble Marpullbl A (n,n), B(n,n),
C(n,n), D(n,n), B KOTOPbIX XpaHATCSA Lieable yncna. Halutu marpuiisl,
B KOTOPBIX Ha IMArOHAJAX €CTh MPOCTHIC YUCIIA.

18. 3amansl Tpu NPSAMOYIrojibHbIE MaTpuilbl A (n,m), B(r,p),
C (k, g) . Hailtu marpuipl, B KOTOPBIX 10 IEPUMETPY PACIIOJIOKEHBI TOJb-
KO OTPULIATEIIbHBIE YHCIIA.

19. TlpoBepuTh, JIEKUT JIM HA MOOOYHOM JUArOHATM MHHUMAJIBHBIM
TTOJIOKUTEIILHBIN 3JIEMEHT MAaTPULILI A (N, n) .

20. 3amanbl matpunbl D (n, n), A(m,n) u B (n,m). Haiitu marpu-
iy C=(B-A). IIpoBeputh, siBisieTcs au marpuna C (n,n) oOpaTHOH K
D(n,n). IlpousBenenuem Marpuil C ¥ D B 3TOM clly4ae JOJKHA OBITh
EIUHAYHAS MaTPHUIIA.

21. 3apaHbl 4YeTbIpe KBaJpaTHble MaTpulbl A (n,n), B(n,n),
C(n,n),D(n,n), BKOTOPBIX XpaHATCA Leable ynucia. Haitu, B kakou 13
MaTpHIl Ha TOOOYHOM JUArOHAIM €CTh YHCIIa, COCTOSIINE U3 BOCHBMEPOK.

22. 3aMeHHUTh CTOJOEI] MaTpuIlsl P (n, m) ¢ MakCUMaJbHOM CyMMOM
7JIEMEHTOB Ha CTOJIOCH], I7I€ HAXOAUTCS MAaKCHMAJIILHOE YHCJIO, COCTOSIICE
13 CIMHMUII.

23. 3amaHbl YeThIpe KBaJpaTHbIE MaTpulbsl A (n,n), B(n,n),
C(n,n), D(n,n), B KOTOPBIX XpaHITcA 1eible unciaa. Onpenenurb, €CTh
JU CPeAu HUX MaTpHIIbl, B KOTOPHIX HAa MOOOYHOM JHAroOHaJIM HAXOASATCS
TOJIBKO YMCJIa, COCTOSIINE U3 €AUHUIL U JBOCK.

24. llepenucars MPOCTHIC YUCIA U3 MATPHULIbI LEIbIX YUCET A B Mac-
cuB B. M3 MaccuBa B yqalnTh YKCIia, paCloOJIOKEHHBIC MEXY MAKCUMAJIb-
HBIM U MUHUMAaJILHBIM 3JICMEHTAMM.

25. B marpuiie nensix ynucen A (n, n) ynopsigo4uTh T€ CTPOKH, B KO-
TOPBIX AUArOHAJIBHBIE AJIEMEHTHI HE COJIEPHKAT CEMEPOK.
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7 OObpaboTka channoB cpeactBamu Free Pascal

B nanHoil maBe OyyT paccMOTpEHbI BO3MOXKHOCTH si3bika FreePascal
it paboThl ¢ Qaitnamu. [1o xomy U3I0KEHUST MaTepraia YUTaTelb TaKKe
NO3HAKOMHUTCSI C KOMIIOHEHTamu Lazarus, npeaHa3HaueHHbIMU JJIs1 BBIOOpa
daiina.

Haunewm co 3HakoMcTBa ¢ TUTIaMu (paiiios.

7.1 Tunbi ¢haunoe

BBon maHHBIX ¢ KiaBHAaTypbl yaoOeH Mpu oOpaboTKe HEOOIBIITNX
o0beMoB uHpopmaruu. B cimydae 00pab0oTKH MacCHBOB, COCTOSIIITUX U3 CO-
TEH AJIEMEHTOB, HUCIOJb30BaTh BBOJ| JAHHBIX C KJIABUATYpPbl HEPAIIMOHAIIb-
HO. B momoOHBIX cilydyasx qaHHbIE yIOOHO XpaHUTh B (aiiyiax, mporpaMmma
OyZleT UX CUMTHIBaTh, 00OpadaThIBaTh, BEIBOAUTH PE3YJIBTAThl HA IKPaH WUJIU
B (paiin. PaccMoTpuM, Kak 3TO MOKHO CJIeJIaTh.

C TOYKM 3peHHs MPOTPAMMHUCTA, Bce (haliIbl MOKHO pa3JeianuTh Ha TpU
KJ1acca:

- TUNHU3UPOBAHHBIE;
. OecTHUIIOBEIC;
- TEKCTOBBIE.

@aisIpl, COCTOSIINE M3 KOMIIOHEHTOB OJHOTO THma (IIejibie, BeIle-
CTBEHHBIE, MACCHUBHI U T.]I.), YUCIO KOTOPHIX 3apaHEE HE OMPEAECIEHO U MO-
JKET OBITh JIIOOBIM, HA3BIBAIOTCS munuzuposanuvimu. OHU 3aKaHUUBAIOTCS
CIICIMAIbHBIM CUMBOJIOM «KOHey (auia», XpaHsATCs B IBOUYHOM BUJIE, CO-
JEPKUMOE MOAOOHBIX (HaMSIOB HENB3S MPOCMOTPETh OOBIYHBIM TEKCTOBBIM
peaaKTOpPOM, JJIsI TPOCMOTpa MOAOOHBIX (PaitjIoOB HYKHO TTHCATh CIICIINATh-
HYIO IPOTpaMMy.

B 6ecmunoswix atinax nudopmaius CYUTHIBACTCS U 3alUCHIBACTCS
OJoKkamMu ompeAeeHHOro pasmepa. B momoOHbIX ¢aiiiax XpaHATCs JaH-
HBIE JTI000T0 BUA U CTPYKTYPHI.

Texcmosvle ¢hatinbl COCTOSAT U3 JIIOOBIX CUMBOJIOB. [Ipu 3amucu wH-
dbopmalu B TEKCTOBBIN (ailn Bce TaHHbIe TPEoOpa3yroTCsi K CUMBOJIBHO-
My THUMY, B KOTOPOM U XpaHsTcsa. [IpocMoTpeTh AaHHbIE B MOJO0OHOM
daiine MOXXHO € TTOMOIIIBIO JTF000TO TEKCTOBOTO penakropa. Mudopmarus B
TEKCTOBOM (haiiyie XpaHUTCS MOCTPOYHO. B KOHIIE KaXK0M CTPOKU XPAHUT-
Csl CIIeIMaJIbHBIA CUMBOJ «KxoHey cmpoxuy. KoHer camoro ¢aiina 0003Ha-
4aeTCsl CHUMBOJIOM «KOHelY (hatiniay.
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Jlist pa®oThl ¢ (aiiiamu B mporpamme cieayeT omucarb (aitioByro
nepeMmeHHyto. s paboTel ¢ mexkcmosuim paiiom QaiinoBas nepeMeHHast
(manmpumMmep, f) ONUCHIBAETCA C MOMOIIBIO CITY>KEOHOTO CJIOBa fext.

var f:text;

Jlns onucanus munusuposannvix’” (PaiioB MOXKHO omucarhb (aiino-
BYIO IIEPEMEHHYIO CICAYIONTAM 00pa3oM:

var f:file of mTwumn; ’°

becmunosuiti (daitn onuceBaeTCs ¢ TMOMOIIBIO CIY>KEOHOTO CJIOBa
file.

PaccMOTpuM HECKOJIBKO NMPUMEPOB ONHCaHUs (PalIOBBIX MEPEMEH-
HBIX.

type

massiv=arrayl[l..25]of real;

ff=file of real;

var

a:text; {damyoBad mnepeMeHHasa a njg4d paboTe C
TEKCTOBEIM (QanmjoM }

b:ff; {dannorasa nepemMeHHas f 1gma paboTel C
banyioM BeleCTBEHHBIX UMCeJ}

c:file of integer; {danyoBasa INepeMeHHas C IOJI4
Pa®oTE C GanJyioM LeJIBIX 4YMcCeJl}

d:file of massiv; {danyoBas nepemMeHHad d Open-
HaszHaueHa IJig paboThl C TUNMIUPOBAHHBIM OGaMjioM, BJe-—
MEeHTaMM KOTOPOT'O SBJISAITCS MacCCUBH M3 25 BemecTBeH-—
HEIX 4YMCeJl. }

PaccmoTpuM nocienoBarenbHO padoTy ¢ ¢aiiiaMu KakK10ro TUTIA.

7.2 Paboma c munu3upoeaHHbIMU ¢halsiamu

3HaKOMCTBO € MeETOAaMH OOpabOTKM THUIMM3UPOBAHHBIX (hailyioB
HAUHEM C MOANPOrPAMM, KOTOpBIE SBJISIOTCS OOUIMMHU JUIsl BCEX THUIIOB
(aiinos.

7.2.1 TMpouepnypa AssignFile

Jlns Havanma paboThl ¢ (paiijioM HEOOXOAMMO CBS3aTh (halIOBYIO TIepe-
MEHHYIO B IIporpamme ¢ (aitiom Ha jgucke. I 3TOro UCHoyib3yeTcs mpo-

75 TunuzupoBaHHbIE (ailyIbl HHOTA Ha3bIBAIOT KOMIIOHEHTHBIMHU.
76 3nech f — uMs ¢aitioBoii NepeMeHHON, THI — THIT KOMIIOHEHTOB (aiijia, 3T0 MOTYT OBITh KaK CTaHAapT-
HBIE TUIIBI IaHHBIX (Hampumep, real, integer u T.1.), TaKk ¥ TUIIBI, ONPEICIICHHbIC MOIH30BATEIIEM.
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nenypa AssignFile (f, s), rae £ — umsa GailyioBOM IEpeMEHHON, a s —
noyiHoe ums Qaiina Ha aucke (dailn JoKeH HaXOAUThCS B TEKYIIEM Kara-
JIOT€ TIPU YCJIOBHUH, YTO K HEMY CIIEIIUAIBHO HE YKa3bIBACTCS IMYTh).

PaccMoTpuM mipuMeEpBl MCIONAB30BaHUA AssignFile mis pazind-
HBIX OIEPAIIMOHHBIX CUCTEM.

var

f:file of real;

begin

//TpuMmep npouenypsl assign miag OC Windows.

AssignFile (f, 'd:\tp\tmp\abc.dat');

//TpuMmep npouenyps assign mmag OC Linux.

AssignFile (f, '/home/pascal/6/prl/abc.dat');

7.2.2 [Ipouedypsl reset, rewrite

[Tocne ycraHOBJIEHUS CBA3U MEXAY (paiisIoBOM MEPEMEHHON U UMEHEM
daiina Ha JUCKE HY>KHO OTKPBIThH (paiij, BOCIOIb30BaBIIKCH MPOIEAYPaMU
reset wiu rewrite.

[Ipouenypa reset (f) (rme £ — wumsa (daitioBoil HEPEMEHHON)
OTKpbIBAeT (haiiy, CBA3aHHbIN ¢ (pailiioBoi nepemeHHou f, mocie 4ero cra-
HOBUTCS JTOCTYIHBIM JIJIsI YTE€HUS NIEPBbINA AJIEMEHT, XpaHsauuics B (aitne.
Jlanee MOKHO BBITIOJIHSTH YTEHUE U 3allUCh TaHHBIX U3 (aiina.

[Ipouenypa rewrite (£) cozmaer mycToi (aitn (MecTopacmnoaoxe-
Hue (pailia Ha AHUCKe ompenensercs npoueaypod AssignFile) ansg mo-
CJIIEAYIOLIEH 3alIMCH B HETO JIaHHBIX.

Buumanue!!! Eciu daiin, cBa3anHblil ¢ (paiinoBoil mepeMeHHo f, Cy-
IIECTBOBAJ HA JUCKE, TO BCSA MHPOpMALIUSI B HEM YHUUTOKACTCA.

7.2.3 [lpouedypa CloseFile

[Iponienypa CloseFile (f), rme £ — umsa (aiioBoit mepeMeHHOM,
3aKpbIBaeT (haily, KOTOpBIN paHee ObUT OTKPHIT MpolleaypaMu rewrite,
reset.

IIpouenypy CloseFile (f) cuenyer obszamenbHO WCIOIL30BATh
IIpH 3aKpbITUU (Pailna, B KOTOPBIN MPOUCXOUIIA 3aMUCh TaHHBIX.

Jleno B TOM, 4TO TpOIEAYpHl 3anucu B (ailn He oOpalllaroTcs Hemno-
CPEIICTBEHHO K JUCKY, OHU MUIITYT WH()OPMAIIMIO B CIICIIUAIbHBIA y4aCTOK
namMmsTH, Ha3biBaeMblid Oydepom (aitna. Ilocie Toro kak Oydep 3amonHUT-
cs, BCA MHQopMalusa W3 HEero mepeHocutcs: B ¢ais. [Ipu BeImonHeHUU
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npouenypsl closefile cHayana mMpOUCXOAUT 3amuch Oydepa (daitna Ha
JIUCK, W TOJIBKO TIOTOM (haiiil 3aKphiBaeTcs. Eciu ero He 3aKphITh BPYYHYIO,
TO 3aKPBITUE MPOU30UIET aBTOMATUUYECKHU MPHU 3aBEPIICHUU pabOThI MPO-
rpamMmbl. OJTHAKO MpU aBTOMATHYECKOM 3aKpbITuu ¢aiina undopmanus us3
oybepa daiina we neperocumcs Ha TUCK, U KaK CIEACTBUE YacTh UHQOP-
Mallid MOXKET MPOTaCTh.

Buumanue!!! Tlocne 3anucu nandopmanuu B ¢aii ero o0s3aTesbHO 3a-
KpBIBaTh ¢ TIOMOIIBI0 TIporienypbl CloseFile. OgHako IpH YTCHUU JIaH-

HBIX U3 (aiiyia HeT HeOOXOAMMOCTH B 0053aTETLHOM €0 3aKPBITHH.

7.2.4 [lpouedypa rename

[lepenmenoBanue (aiisia, cBsI3aHHOTO ¢ (paijIoBOM mepemeHHOM f,
OCYIIECTBIISIETCS B TO BPeMs, KOTJIa OH 3aKPBIT, TIPH TOMOIIN MPOIIEAYPHI
rename (f, s), rne £ — ¢aiinoBas nepemMeHHas, s — HOBoe uMs (¢aiina
(cTpokoBasi iepeMeHHas ).

7.2.5 [Ipouyedypa erase

VYnanenue ¢aitna, CBI3aHHOTO C IEPEeMEHHOM f, BBIMOJHIETCS ITOCPEI-
CTBOM Mpoueaypbl erase (f), B KoTopor f TakXKe SABIACTCS HWMEHEM

¢aitioBoil mepeMeHHOM. {11 KOPPEKTHOrO BBHITIOJIHEHHUSI ITOW omepaluu
(aitn 10JKEeH OBITh 3aKPBbIT.

7.2.6 ®yHkyus eof

Oynknust eof (£) (end of file), rne £ — ums daitnoBoit nepemMeHHOH,
MPUHUMAET 3HAUYCHHUE «HUCTHHAa» (true), eclu JOCTUTHYT KOHell Qaiina,
nHaue — «I0kb» (false). C momMombio 3ToM GYyHKIIUU MOXKHO TIPOBEPSITH,

JOCTUTHYT JIU KOHeEIl (paitiia ¥ MOXKHO JIU CYUTHIBATH OYEPEAHYIO MOPIUIO
JTAHHBIX.

7.2.7 YmeHue u 3anucb OaHHbLIX 8 halisn

Jlna 3anucu oanuwlx 6 hailn MOXKHO UCIIOJIB30BaTh MPOLEAYypy write:

write(f, x1, x2,..., xXn);

write (f, x);

31€Ch

f — umM4 QaiinoBoil nepeMeHHoi,

X, x1, X2, ..., Xl — UMEHA NEPEMEHHBIX, 3HAYCHUS 13 KOTOPHIX 3alli-
CBHIBAIOTCS B (haidJl.
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Tun xKoMMoHEHTOB (aiina 00s3aTebHO JTOJDKEH COBMAAaTh C TUIIOM
nepeMeHHbIX. [Ipy BeIMOMIHEHUHU MpoLeayphl write 3HaUeHus x1, x2, ...,
XN TOCJIEIOBATEIBHO 3aMHUCHIBAIOTCS B (aiin (HaunHas ¢ TEKyIIeH Mo3H-
1IN ), CBSI3aHHBIN ¢ (ailioBoil mepeMeHHo f.

Jna umenus ungpopmayuu u3z ¢atina, cBsi3aHHOrO C (HaimoBoil mepe-
MEHHOHU f, MOYKHO BOCIIOJIB30BATHCA NPOLEAYPOU read:

read(f, x1, x2, x3,..., Xn);

read (£, x);

3]1ECh

f — ums (DailioBoil mepeMeHHO,

X, X1, X2, ..., Xn — HAMEHa NEePEMEHHBIX, B KOTOPbIE CUUTHIBAIOTCS
3HaUYeHUs U3 (aila.

[Ipouenypa read mMOCIENOBATEIBHO CYUTHIBAET KOMIIOHEHTHI W3
(aiina, cBs3aHHOIO ¢ (hailnoBoi mepeMeHHoM f, B IepeMeHHbIe X1, X2, ...,
xn. [Ipu cunTBIBAaHUM OYEPEAHOTO 3HAYEHUS JOCTYIHBIM CTAaHOBUTCS ClIE-
nytoiee. CieyeT MOMHUTB, YTO TIpolieaypa read He MPOBEPSIET, JOCTUT -
HYT JI1 KOHell (aitia. 3a 3TUM HYKHO CIAEAUTH C TOMOIIBI0 GYyHKIIUU €O f.

Jlst Toro 4toObl 3amucarh JAaHHbIE B (ailin, HEOOXOIUMO BBHITIOJIHUTH
cienyponiee:

1. Onucars (haitioByt0 NEpEeMEHHYIO.

2. Cps3ars ee ¢ ¢puznueckuM QaiisioM (mpoueaypa AssignFile).
3. OTkpeITh Gaiin A 3anucu (rpoieaypa rewrite).

4. 3anucarb na"HbIe B (paitn (mpouenypa write).

5. Obs3aTenbHO 3aKphITh (ait (mpouenypa CloseFile).

PaccMoTpuM co3aHue KOMIIOHEHTHOTO (paiijia Ha mpuMepe pelieHus
CJICTYIOIIECH HECIIOKHOM 3aja4H.

3AJTAYA 7.1. Co3znaTh TUNIU3UPOBAHHBIN (aiin v 3anucarh Tyda n Be-
IIECTBEHHBIX YHUCET.

AJNTOPUTM peIIeHUS 3a7a4l COCTOUT U3 CJICIYIOIINX 3TAMOB:

1. OTKpbITH (ailsl 115 3aIIMCH ¢ IOMOIIBIO oIlepaTopa rewrite.

2. BBecTu 3HaueHue 7.

3. B uukie (pu i MeHsrOIeMcst oT 1 JI0 n) BBOJAUM OYEPEIHOE Be-
IIIECTBEHHOE YHCIIO d, KOTOPOE cpas3y K€ 3alnchiBaeM B (hailil ¢ mo-
MOILBIO IPOLIEAYPBI Wwrite.

4. 3akpeiBaeM (paiia ¢ moMolbio npoueaypsl closefile.

TexkcT KOHCOJIBHOTO TPUJIOKEHHUS, MPEAHA3HAYEHHOTO JJISl PEIICHUS
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JTAHHOW 33/1a4M TIPUBEIICH HUXKE.
program prl;
{Smode objfpc} {S$SH+}
uses
Classes, SysUtils
{ you can add units after this };
var f:file of real;
i,n:integer;
a:real;
begin
//CBga3uBaeM QamjoBYy IEePEeMeHHYI C GanjoM
//Ha IOucke.
AssignFile (f, '/home/pascal/6/prl/abc.dat');
//OTKpEIBAEM NIyCcTOM Garya OJjd =3alucu.
rewrite (f);
//OnpenmengeM KOJMUECTBO 3JIEMEHTOB B Qalye.
write('n=");
readln (n) ;
//B LUKJIe BBOOMM OUEpPEeIHOM D2JIEMEeHT U
//3anucelBaeM ero B dalii.
for 1:=1 to n do
begin
write('a=");
readln (a) ;
write (f,a);
end;
//3akpuiBaeM ¢Gani.
//Tpy 3anucu OaHHBIX B QAaljl 5TO IejlaTh
//obsas3aTesbHO.
CloseFile (f)
end.
PaccMoTpum clieayromyro 3agaqy
3AJTAYA 7.2. B mnanke /home/evgeniy/pascal/6/pr2/ Haxonarcs
(haiisibl BEIIECTBEHHBIX YKcen ¢ paciupenreM dat. B BbIOpaHHOM MOJb30-
BaresieM (haitjie ygaauTh BCE YMCIIa, MEHBIIINE CPeaHero apudMeTuIeCcKo-
r0, pacIoOJIOKEHHBIC MEXKIY MAKCUMaJIbHBIM U MUHUMAJIbHBIM 3JIEMEHTA-
MH.

B 3amaue mpenmonaraercst BeIOOp Moib3oBarenem (aiina s oOpa-
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0otku. [y 9TOr0 MOHATOOWTCS CIEMUAIbHBIM KOMIIOHEHT JjIsi BhIOOpA
daitna. Pemenue 3agaun 7.2 Ha4yHEM CO 3HAKOMCTBA C KOMIIOHEHTOM
OpenDialog A, DT0 KOMIIOHEHT IpeaHa3HAuYCH JJIS CO3/IaHUs CTaH-
JTApTHOTO JHUAJIOTOBOTO OKHAa BhIOOpa (aiija M pacmoyIokKEH MEPBHIM Ha
ctpanuiie Dialogs (cm. puc. 7.1).

Standard |Additiuna| | Common Controls Dialogs | fisc | Diata Controls | Data Access | System | SynEditl

Pucynoxk 7.1: Komnonenmor cmpanuywvt Dialogs
Cpenr OCHOBHBIX CBOMCTB 3TOTO KOMIIOHEHTA MOYKHO BBIJICIIUTH:
FileName: String — mnonHoe uMs BBIOPAaHHOTO TOJIB30BATEIIEM
(aiina;
Filter: String — cTpoka, koTopasi Bo3BpauaeT GUibTpbl OTOMPAEMBbIX
(ailsioB; 3TO CBOMCTBO MOXKHO 3aJaTh C MOMOIIBIO pefakTopa (GUIBTPOB
WM C TIOMOUIBIO CIIENMAIBHON CTPOKH. JlJIs BBI30Ba pelaKTOpa HEOOXOIM -

MO TICJIKHYTh IO KHOIIKE J, MIOCJIE Yero MOSBUTCA OKHO pefakTopa
¢bunbTpoB (cM. puc. 7.2).

Filter name [F|I1Er |

OkHO penaktopa (UIBTPOB
Mporpamme Ha © o
Fporpawses wa Mackane pws COCTOMT U3 JIByX CTOJIOIIOB:
Bee paitn .l Filter name — wums ¢duibTpa
(HampuMmep, Bce (Qaibl, Mpo-
rpamMmbl Ha lackane); Filter —
COOTBETCTBYIOIIAS UMCHH
dbunbTpa Macka (PUIBTPY «BCE
dalae» COOTBETCTBYET Macka
«*. . punbTpy «mporpamMmel Ha
[Tackane» — macka «*.pasy.

Lt

{

& OK | -:;DTHEH3|

Pucynok 7.2: Pedakmop ¢unempos

CrnenuanbHasi CTPOKa COCTOUT U3 IOCIIEI0BATEIbHBIX UMEH (DUIBTPOB
U COOTBETCTBYIOIIUX UM MACOK, Pa3/IeICHHBIX CUMBOJIOM «|». Crenuaib-
Has CTPOKa, COOTBETCTBYIOIIAs (PUILTPY, MPEACTABICHHOMY Ha puc.7.2,

nMECT BU.
OpenDialogl.Filter:=
'MlporpamMmel Ha C|*.c|lIlporpamMMmel Ha llackajne|*.pas|Bce Qanmwel|*.*';

[TepBoiii QuabTp B cnucke sBiseTcs (UIBTPOM MO yMoid4yaHuio. B
npuMepe Ha puc. 7.2 ¢unsTp mo ymomdanuto — «lIporpammer Ha Cy.
InitialDialog — uMs KaTajora o yMOJIYaHUIO JIsl BbIOOpa (haiisios.
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DefaultExt — pacmupenue, no0aBisieMoe K UMEHH (aiia 1o
YMOJIYaHUIO, €CJIU TOJIh30BaTellb IIPU PYYHOM BBOJIE UMEHU (paiiia He yKa-
3aJ1 paclIupEeHUE.

OCHOBHBIM METOAOM I KOMIOHEHTAa OpenDialog — sSBIsETCS JO-
rudyeckas QyHkuus Execute, KOTopas IPUBOAUT K OTKPBITHUIO JUATIOTO-
BOIO OKHa B COOTBETCTBMM CO CBOMCTBAMU KOMIOHEHTAa. DyHKUU
Execute BO3BpallaeT true, €CiM IMOJb30Baresib BbIOpan (aiin ka-
KUM-IH00 MeTo/oM. Eciin mosp30Barens Ha)xkaja B JUAJIOTOBOM OKHE OT-—
MeHa (Cancel), To MeTon Execute Bo3Bpaiiaetr false. IMs BbIOpaH-
HOTO (haiiyia BO3BpaIaeTcs B CBOMCTBE FileName.

Takum 00pa3om, BI30B IMAJIOTOBOTO OKHA MOXKHO 3aIucarh Tak.

Var

s:String;

begin

1f OpenDialogl.Execute then
s:=0PenDialogl.FileName;

{ima ¢anna, BEHOPaAHHOT'O IIOJIb30BATEJIEM, XPAaHUTCH
B [IE€peMEHHOU S}.

end;

Pazo0paBminch ¢ KOMITOHEHTOM JTsl BBIOOpa (haiiyia, BEepHEMCS K 3a/a-
ye 7.2. MOXXHO BBIJICTUTH CIEAYIOIINE ATAMbI €€ PEIICHUS.

1. Boi0op daiina.

2. UreHue naHHBIX U3 (pailiia B MACCUB BEIICCTBEHHBIX YHCE.

3. B MaccuBe BEIIECTBEHHBIX YHCEN YIAINUTh BCE YUCIA, MEHBIIINE
CpPEIHEro apupMeTHUYECKOro, PACIOIOKEHHBIE MEXKIY MaKCUMAJIb-
HBIM U MUHUMAJIbHBIM 3JIEMEHTaMHU.

4. 3anuck mpeoOpa30BaHHOTO MaccuBa B (aii.

Pa3paboTKy nporpamMMbl HAUHEM C CO3/IaHUs TpapuUIecKoro mpuiIokKe-
Hus (Ilpoext — Co3znars [Ipoext — Ilpuinoxenne).

Ha dopme pacnionoxum cienyrone KOMIOHEHTHI:

1. IBe MeTku Labell u Label?2 ajs NOAMMUCH.

2. Memol — KOMIIOHEHT, B KOTOPOM OyZieM XpaHUTb COAECPKUMOE
HCXOJIHOTO (haiina.

3. Memo2 — KOMIIOHEHT, B KOTOPOM XPaHUTCS MPeoOpa30BaHHbBIN
Gait.

4. OpenDialogl — KOMIIOHEHT JiJii BbIOOpa UMEHHU 00padaThI-
Baemoro (aiina.
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5. Buttoml — KHOMIKa AJIs 3aIyCKa TPOTPAMMBL.
6. Buttom2 — KHONKa JJIs1 3aBEPIICHUS TPOTPAMMBL.

YcTanoBUM crlieyrolue cBOMCTBa OPMBI U KOMIIOHEHTOB (CM. TaOl.
7.1 —17.8).
Tabnuma 7.1: CBolictBa OpMBI

CBOMCTBO Caption Name

3Hauenue [lpeobpas3oBaHue odaisa Form File

Taomurta 7.2: CBoiictBa MeTKH 1labell

CBoOICTBO Caption Visible

3HaueHHue danyt 1o npeobpalz30BaHUA False

Taomuia 7.3: CBoiictBa MeTKH label?

CBolicTBO Caption Visible

3HaueHue damn nocJyie npeobpasoBaHMA |False

Taobmuia 7.4: CBoiicTBa KOMIIOHEHTA Memo 1

CBOMCTBO Lines Visible

3HaueHue ' False

Taobmura 7.5: CoiicTBa KOMIIOHEHTA Memo 2

CBoiicTBO Lines Visible

3HaueHHue 't False

Tabmuma 7.6: CBoiicTBa KoMnoHeHTa OpenDialogl
CsoiictBo |InitDialog DefaultExt

3Hauyenne |/home/evgeniy/pascal/6/pr2/ dat
Tabmuna 7.7: ColicTBa KHONIKA Buttonl

CpoiictBo |Caption Name Visible

3Hauenue |[IpeobpaszsoBaTe Qann Button File True

Taobmuia 7.8: CBoiicTBa KHONKU Button?

CpoiictBo Caption |[Name Visible

3uauenne |3akpeHTh Button Close False

PacnonokuM KOMITOHEHTHI Ha (hopMe MOJ0OHO MOKa3aHHOMY Ha PHC.
7.3. Ilpu 3amycke mporpaMmbl Ha BBINIOJIHEHHE BCE KOMIIOHEHTHI, KpOME
KHONKH «[IpeoOpaszoBaTb Ganm», OyaAyT HEBUAUMBIMHU, CBOWCTBO
Visible ycraHoBieHO B False. OKHO NPUJIOKEHUS MPH 3aITyCKe MOKa-
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3aHO Ha puc. 7.4.

HipeobpasoEaHe palnE

Pucynox 7.4: [Ipunoscenue npu 3anycke
[IpoextupoBanue wuHTepdeiica mpuioxkeHus: 3aBepiieHo. OcTanoch
HaIMCAaTh TEKCThl 00PaOOTUUKOB COOBITHI.
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[Ipu co3manuu (GopMbl yCTAaHOBHM CBOWCTBO Filter KOMIIOHEHTa
OpenDialogl. Ilosromy noamnporpamma FormCreate OyaeT Takoil.
procedure TForm File.FormCreate (Sender: TObject);

begin

OpenDialogl.Filter:=

'®amiyiel BelleCTBEHHBEIX umceJi| *.dat|Bce Qoanmjer| *.*';

end;

IIpu memuke no kHOMKE «Ilpeobpa30BaTh Gar» JOJHKHO MPOUC-
XOIUTH CIEIYIONIEE:

1. Bei6op ¢aiina U3 1MaioroBoro OKHa.

2. CuuThIBaHUE TaHHBIX U3 (Dailia B MaCCUB BEIIECTBEHHBIX YHUCE].

3. YcraHoBka cBoucTBa Visible B True y KOMIIOHEHTOB
labell nMemol.

4. BbIBOJ COAEPKUMOIO MaccruBa B Memol.

5. IlpeobpazoBaHre MacCHBa.

6. 3anuck npeodpa3oBaHHOTO MacCUBa B (hailll.

7. YcraHoBka cBoucTBa Visible B True y KOMIIOHEHTOB
label2 u Memo?2.

8. BbIBOJI MpeoOpazoBaHHOIO MacCHBa B Memo?2.

9. YeranoBka cBoiictBa Visible B True y KOMIIOHEHTA

Button Close.

Huxe mpuBeneH TekeT 00paboTku cobbiTus Button FileClickece
oAPOOHBIMHA KOMMEHTAPHUSIMU.
procedure Tform File.Button FileClick(

Sender: TObject);

var

f:file of real;

s:string;

a:array[1..100] of real;

nmax,nmin, i, j,n:integer;

sum,max,min:real;

begin

//OTKpEIBAEM OMAJIOTOBOE OKHO nJid BeiOopa odarnia.

1f opendialogl.execute then

begin

//ViMss BEIOpPAHHOTO darjia CUMTHBAEM B S.

s:=0OpenDialogl.FileName;
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//CBa3bIBaeM QamjIioBY0 IIePeMEeHHYI

//c danioM Ha OUCKe.
AssignFile(f, s);

//OTkpeBaeM O¢aryi OJd UTeHMUS.

Reset (f) ;
//OBHYJIgeM CUeTUuMK 3JIEMEeHTOB MaCCHBa.
n:=0;

//IenaeM BUIOVMBIMMY II€PBYIO
//MeTKy UM KOMIOHEeHT Memol.
labell.Visible:=true;
Memol .Visible:=true;
//TlepeMeHHas sum CJYXUT IJId
/ /HAXOXIOEeHMSA CYMMB KOMIIOHEHTOB (ania.
Sum:=0;
//Tloka He BCTpPeTHUTCHd KoHel dania,
//ByoeM CUMTHIBATL OUEPEeOHOM KOMIIOHEHT.
while not eof (f) do
begin
//VIHOeKC MaccuBa yBeJIMuMBaeM Ha 1.
n:=n+1;
//CUuMTEHIBAEM OUEpPEeIHOV DBJIEMEHT U3
//dansia B MacCcus.
read(f,aln]);
//HakanamMBaeM CYMMy D3JIEMEHTOB MaCCUBa.
sum:=sum+a[n];
//BEHIBOOVIM OUepemHOM 3JjieMeHT B Memol.
Memol.Lines.Add (FloatToStr (al[n]))
end;
//3akpuiBaeM ¢Gani.
CloseFile (f) ;
//HaxonuMm cpenHee apudMeTruecKoe
//3JIeMeHTOB MacCuBa.
sum:=sum/n;
//TIoMCK MaKCHMMAaJIbHOTO, MMHMMAJILHOTO
//3JIeMEeHTOB B MaCCUBE UM MX MHIEKCOB.
max:=al[l];min:=max;nmin:=1;nmax:=1;
for 1:=2 to n do
begin
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if a[i]>max then

begin
max:=al[i]; nmax:=1i;
end;
i1f a[i1]<min then
begin
min:=al[i]; nmin:=1i;
end;
end;

//ECnIy MaKCUMAJILHBEI 3JIEMEHT pPacCIllOJIOXeH
//paHblle MMHMMAJILHOTO, TO MEeHIeM MeCTaMu
//nmin M nmax.

1f nmax<nmin then

begin
1 :=nmax;
nmax:=nmin;
nmin:=i;
end;

1:=nmin+1;
//UMKJI OJia yOajJIeHMsa DBJIEMEeHTOB,
/ /PACIOJIOXKEHHEX MeXIy MaKCUMAaJlbHEIM
// ¥ MMHMMAJIELHEM .
while (i<nmax) do
begin
//ECiy ouepenHOM 3JIEMEeHT MacCCHUBa
//MeHblle cpenHero apudpMeTmuyecKoIo, TO
if al[i]<sum then
begin
//ynangeM ero.
for j:=1 to n-1 do al[jl:=alj+1l];
//Tlocyie ypmajieHuda yMeHbllaeM KOJIMYEeCTBO
//3JIEMEHTOB ¥ HOMEP MAaKCHMMaJbLHOTO Ha 1.
n:=n-1;
nmax:=nmax-1;
end
//ECiy ouepemHOM 3JIEMEeHT MacCCHUBa
//BoJiblle CpemHero apudMeTmUuyecKoITo, TO
else
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//TepexonyM K CJenyoleMy .
i:=1+1;
end;
//dejlaeM BUIVMEBEIMM BTOPYID METKY
/ /¥ KOMIIOHEHT Memo?2.
label2.Visible:=true;
Memo?2 .Visible:=true;
rewrite (f);//OrkpeiBaeM Gania OJjga 3anucu.
/ /TIpeoBpas30BaHHLE MacCCUB 3alMCHBAEM
//B ®ani M BHBOIVMM B KOMIIOHEHT Memo?2.
for 1i:=1 to n do
begin
write(f,ali]);
MemoZ.Lines.Add (FloatToStr (al[i])) ;s
end;
//3akpeBaeM ¢ani, IJejlaeM BUIOMMOM BTOPYH KHOIIKY.
CloseFile (f);
Button Close.Visible:=True;
end;
end;
IIpu menuke Mo KHOMKE «3aKPbITh) IIporpaMMa J0JKHA 3aBepIlaTh
cBoro pabory. IlosTromy TekcT 00paboTymka IMETYKa MO KHOIKE OyeT

OYEHB IIPOCTHIM.
procedure Tform File.Button CloseClick(

Sender: TObject);
begin
Close;

end;

IIpoBepuM (PyHKIIMOHMPOBAHHE CO3JIaHHOIrO mpuiokeHus. Ilocie
3aMycKa MporpaMMbl TOSIBISETCS OKHO, IO00HOE MPEICTaBICHHOMY Ha
puc. 7.4. lllenkaem 1o kHOmMKe I[lpeoBOpazoBaTh Gars, MOSIBISETCA
OKHO, TOJI0OOHOE TIpeJicTaBIeHHOMY Ha puc. 7.5. ITocie menyka mo KHOIKE
OK okxHO mporpaMMbl CTAHOBUTCSI MOXOXKMM Ha IMPEICTABICHHOE Ha PHUC.
7.6. lllen4ok 1Mo KHOMKE 3aKPLITH 3aBepllaeT padoTy NpUIoKEHUs. 3aa-

ya 7.2 pemieHa.
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C03QaTe KaTanor | Yoanute dain | Mepeumesoeate damn | B CBsA3U C TCM 4YTO (baﬁﬂ -
mocjaca0BaTCiibHas CTPYKTY-
pa AaHHBIX, IIPH PCHICHUU
Dain | 3a/la4i MpUIIO0Ch COACPIKU-

S abe. dat V)
I Moe (aiisia 1eTMKOM CUHUThI-

[chicladat | BaTb B MAacCCHUB, MPOBOJIUTH
e 00pabOTKy JaHHBIX B Mac-
CHUBE U TOJBKO 3aTE€M 3aIlu-
ceiBarh B (pails. Takoit me-
TOA HE Bceraa ynooeH. Kpo-
M€ TOro, NPU CUUTHIBAHUU
JAHHBIX U3 (hailia B MacCuB
N MBI OTPAHUYEHBI OMTUCAHUEM
chicla dat CTaTUYECKOIO MacCHBa.
Ecnu B (ailie okaxercs
OolbIIE DJIEMEHTOB, 4YeEM
Pucynox 7.5: JJuanocoeoe oxno 6bloopa  TIpU  ONHCAHWH  CTaTHYC-

Qaiina CKOTO MaccuBa (B HallIeMm

fhomefevgeniy/pascalBipr2 _||

L-|

Karanom I -

|

Fiter; DaHnk QEWBCTERHHEE YMCEn

File information
fif==f== SiZe 80 modified 17-07-2003 1950

74 I CTMEHHTE |

ciayyae >100), To mporpamma He OyJeT TpaBUIbLHO pabOTaTh.
[ [IPEobpazDEaHE CPatITe = =0 =

dain oo npeofpazoeaHua Pain nocne npeobpazoEaHKA

—= 00 e O —=

— 000 00 Mok 0 R —

MNpeobpazoeate fain 3aKpEITE |

Pucynok 7.6: Okno ¢ pesynemamamu pabomul npocpammol
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Hcnonp30BaHne JUHAMHYECKOTO MAacCHBa HE PEIIMT 3Ty Mpoliemy,
IIOTOMY YTO HEU3BECTHO KOJIMYECTBO 3JIEMEHTOB B MaccuBe. st pemenus
aTOol Tmporpammbl B si3bike FreePascal peanmnzoBan mpsiMoit gocTtym K
daiiny ¢ MOMONIBI0O PACCMOTPEHHBIX Jlajiee MOANPOrpaMM pabOThl ¢
daitnamu.

OpnnHolt U3 npoOJIeM IPU KOMMPOBAHUU JAHHBIX U3 TUIM3UPOBAHHOTO
¢aiina B MaccuB SIBJIAETCS HEBO3MO)XHOCTh KOPPEKTHOTO BBIACIICHHS Ma-
MSATH 110 MaccuB. [Ipu BbIJIeTIEHUH MaMSTH 3apaHee HEU3BECTHO, CKOJIBKO
AJIIEMEHTOB Haxonutcs B (aitne. [[ns penieHust 3Tol 3aadyud CylIECTBYET
bynkuust filesize (f) (f— daiinoBas mepeMeHHasi), KOTopas BO3Bpa-
naeT 3HadeHue Thna longint - YHUCIO peaibHBIX KOMIIOHEHTOB B
OTKpPBITOM (paiisie, cBsizaHHOM ¢ (aitioBoi mepemenHou f. Jlyig mycroro
daitna pyHkuus Bo3Bpamiaer yucio 0.

[Ipumenum ¢ynkumio filesize i mepenuchbiBaHUs BELIECTBEH-
HBIX uKcen u3 (aiiaa B MacCuB.

3AJTIAYA 7.3. Tlepenucarh comepkumoe (aiiiaa BEIICCTBEHHBIX YH-
CEJl B MACCUB.

program Projectl;

{Smode objfpc} {SH+}

uses Classes, SysUtils

{ you can add units after this };

//Massiw — THUI IOaHHBEIX — MacCCUB
//m3 1000 »JjIeMeHTOB.
type

massiw=array[l..1000] of real;
var
f:file of real;
//a —-ykasaTeJsyib Ha MacCCHUB;
a:"massiw;
n,i:word;
begin
//CBsa3bBaeM QaMjoBYH0 IIEePEeMEHHYI
//peanbHeM QalioM Ha IUCKe.
assignfile (f, '/home/pascal/6/prl/abc.dat');
//OTKpEIBAEM Gary OJjd YTeHUH
reset (f) ;
//3anuceBaeM B IIE€PEMEHHYID N — KOJMUECTBO
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//3JeMeHTOB B Oale f.

n:=filesize(f);

writeln (' ¢pawnne ',n, uyucen') ;

//BbOesigseM NaMaTh IJIS OMHAaMMUeCKOT'O MaccuBa a

//73 N BeleCTBEHHBEIX UMCel.

getmem (a,n*sizeof (real));

for 1i:=1 to n do

begin

//CUumMTEHBAEM OUepelHOM 3JIEMEeHT u3 odaiia

//B Maccus.

read (f,a”[1]);

//BEHIBOI 2JIeMeHTa Ha SKpaH.

write(a®™[1]:1:3, " ")

end;

//0OcBoBoxmaeM INaMAThb, BHIEJIEHHYVIO

/ /059 OMHaMMUYeCKOI'O MacCuBa.

freemem(a,n*sizeof (real));

//3akpreiBaem dari.

closefile (f);

readln;

end.

Oyukuus filepos (f) BO3BpamaeT 3HaYeHWE TUNA longint —
TEKYIIYIO MO3UIMI0 B OTKPHITOM (hailsie, CBA3aHHOM C (DAilIOBOI MepeMeH -
Hoit f£. Cpasy mocne oTkpbITHs ¢aiina 3HaueHue filepos (f) pasuo 0.
[locie mpouTeHUsT TOCJIEAHETO0 KOMIIOHEHTa u3 (Qaina 3HaYeHUE
filepos (f) coBmagaer co 3HaueHneM filesize (f) . [Joctuxkenue
KOHIIa (paiiia MOXKHO TPOBEPUTH C TTIOMOIIBIO YCIIOBUS:

if filepos(f)=filesize (f) then

writeln ('mocTurHyT KOHLA O¢amniaa');

IIpouenypa seek (f,n) ycTaHaBIMBaeT ykKa3arelb B OTKPHITOM
(aiisie, cBsI3aHHOM ¢ (hailJIOBOM NepeMeHHON £, Ha KOMIIOHEHT ¢ HOMEPOM
n (Hymepalus KOMIOHEHTOB ujet ot 0). 3areM 3HaueHHe KOMIIOHEHTa MO-
’KEeT OBITh CUMTAHO.

[Iporienypa truncate (f), rme £ — ums daitioBoit mepeMeHHOH, OT-
CEKaeT 4YacTh OTKPHITOro (hailna, HAaYMHas ¢ TEKYIIEro KOMIIOHEHTA, U IO/ -
TATHBACT HA €r0 MECTO KoHel (aiia.

Hcnons3oBanue nporeayp seek u truncate pacCMOTPUM Ha IpHU-
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Mepe peIICHUS CIASAYIONUX ABYX HECIOKHBIX 3adad Mo 00paboTke
(haitnos.

3AJIAYA 7.4. B daiine BemecTBEHHBIX unceln /home/pascal/6/prl/abc.dat
MTOMEHSTh MAaKCUMAJIbHBIN M1 MUHUMAaJIbHBIA 3JIEMEHTHI.

PaccmoTpum 11Ba BapuaHTa peIIEHUs 3TOU 3aa4Hu.

B nepBOM KOHCOJIBHOM BapHUaHTE MPOrpamMMbl — IIOCJIE CUUTHIBAHUSA
KOMITOHEHTOB (paiijia B MacCUB MPOUCXOAUT MOMCK MUHUMAJIbLHOTO U MaK-
CHUMAaJILHOT'O 3JI€MEHTOB MAacCHBa U UX MHJACKCOB. 3aTeM MaKCHUMaJIbHOE U
MHUHUMAJIbHOE 3HAYCHHUS TIEPE3aMCHIBAIOTCS B (haill.

program Projectl;

{Smode objfpc} {S$SH+}

uses Classes, SysUtils

{ you can add units after this };

var f:file of real;

i, nmax, nmin :integer;

a:array[0..200] of real;

max,min:real;

begin

assignfile (f, '/home/pascal/6/prl/abc.dat');

reset (f);

//CunTEHBaeM KOMIIOHEHTH darijla B MaCCHUB a.

for 1:=0 to filesize(f)-1 do

begin

read (f,al[1i]

wrlte( [1] :
end;

//HayajbHOe MpUCBaMBaHME MaKCUMAJILHOTO U

/ /MUHMMAJILHOT'O 3JIEMEHTOB MacCUBa M MX MHIEKCOB.

max:=a[0]; nmax:=0;

min:=a[0]; nmin:=0;

//OCHOBHOM LMKJI IJI9 IIOMCKAa MaKCHMAJILHOTO U

/ /MUHMMAJILHOT'O SJIEMEHTOB MaCCMBa M MX MHIEKCOB.

for 1:=1 to filesize(f)-1 do

begin

if al[i]>max then

begin

max:=al[i];

nmax:=i

)
1:2," ");
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end;

if a[i]<min then

begin

min:=al[i];

nmin:=1i

end;

end;

//Tllepes3anrcb MaKCUMaJbHOTO U

/ /MMHMMAJIbLHOTO SHAaYeHMM B OGall.

//TlepenBuraeM ykasaTesb Qaiia

/ /K MaKCUMAaJIbLHOMY 3JIEMEHTY .

seek (£, nmax) ;

//3anuceBaeM Ha MeCTO MaKCUMAJIbLHOTO

//2JleMeHTa MUHMMAJIbHBINA .

write (f,min) ;

//TlepenBuraeM ykasaTenb daria

/ /K MMHMMAJILHOTO 3JIEMEHTY.

seek (f,nmin) ;

//3anuceBaeM Ha MeCTO

/ /MaKCUMaJIbHOTO 3JIEMEHTA MUHVMAJILHEIM .

write (f,max) ;

//0Bga3aTeslbHO 3akKpeiBaeM Gani.

closefile (f) ;readln;

end.

BTopyro Bepcuro mporpamMMbl HallMIIEM KakK MOJHOIIEHHOE MPHIIOKE-
Hue. Mcnonb3oBaTh MaccuB B mporpamMme He OynaeM. bymer opraHu3oBaH
CIMHCTBEHHBIN IIMKJ, B KOTOPOM OYEpEIHOEC 3HAYEHHE CUMTBHIBACTCS B
MEPEMEHHYI0 @ M OCYIIECTBISACTCA MOUCK MUHUMAJIBHOTO M MaKCUMAJIb-
HOTI'O 3JIEMEHTOB CpeJii KOMIIOHEHTOB (haiija U MX MHJEKCOB. 3aT€M IIPOUC-
XOAUT TIepe3anuch B (haill MAaKCHMaIbHOTO U MUHUMAIBHOTO 3HAUCHUH.

Pa3paboTKy mporpamMmbl HAaUHEM C CO3JIaHMS I1a0JIOHa rpauIecKoro
npuioxenus (Ilpoekt — Co3narb Ilpoext — Ilpuiiokenue).

Ha ¢opme pacmonoxum cieayromue KOMIOHEHTHI:

1. JIe metku Labell u Label?2 ajs HOAIKCH.

2. Editl — TeKCTOBOE MoJIe€ PeAaKTUPOBAHUS, B KOTOPOM Oyaem
XpaHUTh COACPKUMOE UCXOHOTO (paiina.

3. Edit2 — TEeKCTOBOE MOJI€ PEIAKTUPOBAHHUS, B KOTOPOM XPAHHUT-
csi (haiis mocae mpeoOpa3oBaHuUs.
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4. OpenDialogl — KOMIIOHEHT JJisi BBIOOpa MMEHH 00padaThi-
BaeMoro (aiia.

5. Buttonl — KHOIKa AJIs 3aIlyCKa IPOrPaMMBL.

6. Button2 — KHOIKAa JyIsl 3aBEPIICHUS] TPOTPAMMBI.

PacmosnoxuM KOMITIOHEHTHI Ha (popme MPUMEpPHO Tak, Kak MOKa3aHO Ha
puc. 7.7.

2 Formi =

-3

...... o A o S S D S S R

_____ |Edit2

o Bmed  [nonnnia B |onnoconnn

Pucynox 7.7: Okno npoekma ¢ komnonenmamu

OcCHOBHBIE CBOMCTBAa KOMIIOHCHTOB OyJIeM yCTaHaBIIMBaTh MPOrpPaMM-
HO Tipu co3aanuu ¢opmel. [loaTomy moanporpamma FormCreate OyaeT
TaKOI.
procedure TForml.FormCreate (Sender: TObject);
begin
Forml.Caption:=
'ObMEeH MakKCHMMaJIbHOT'O U
MUHMMAJIBHOTO 3JIEMEeHTOB B OQanye';
labell.Caption:="VcxonHu Qamni';
labell.Visible:=False;
label2.Caption:="damn nocjue
npeobpaloBaHug ' ;
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label?2.Visible:=False;

Editl.Text:="";
Fditl.Visible:=false;
Edit2.Text:="'";

Edit2.Visible:=false;
OpenDialogl.Filter:=
'ansbl BelleCTBEHHBIX duuceli| *.dat|Bce Qpannwpl| *.*';
OpenDialogl.InitialDir:="'/home/pascal/6/prl';
Buttonl.Caption:="'llpeobpazoraTrk damnn';
Button2.Caption:='Brxon';
ButtonZ.Visible:=False;

end;

ABTOpBI HAJICKOTCS, YTO YATATEISAM, JJOUUTABIIUM KHUTY JIO 3TOTO MO-
MEHTa, TeKCT mpolneaypsl TForml .FormCreate moHsATeH 0e3 MosicHe-
HUU.

IIpu 3amycke mporpaMmbl OKHO (DOpMBI OyJIeT UMETh BUJI, IIPEIACTaB-
JICHHBIN Ha puc. 7.8.

OcHOBHBIE JEWUCTBUA TporpamMma OyAeT OCYIIECTBISATh MPH IIETUYKE
o kHonke Ilpeodpa3oBars ¢aidsi, TEKCT COOTBETCTBYIOIIEH MTOATTPOTPaAM-
MBI C KOMMEHTApUSIMU OPUBEACH HUKE.

procedure TForml.ButtonlClick (Sender: TObject);
var

f:file of real;

i,nmax,nmin:integer;

a,max,min:real;

sl,s:string;

begin

//OTKpEIBAEM OMAJIOTOBOE OKHO IJid BeOOpa odarnia.

if OpenDialogl.Execute then

begin

//B HnepeMeHHYI S SBalXChEBaeM I[I0JIHOEe uMa dalya.
s:=0OpenDialogl.FileName;

//CBga3uiBaeM QamjioBY NEePEeMEeHHYI

//c dannoM Ha IUCKe.
assignfile(f,s);
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- U EH I EKCITH S TR OO AN E T EHOT D ITENERTA B Ora e @@

MNpaofipaoears ¢|a|-"|J1I

Pucynok 7.8: Oxkno npoepammel peurenus 3aoauu 7.4 npu 3anycke

//OTkpriBaeM Ganya B pexrMme UTeHMUS.
reset (f);

//IenaeM BUIOVMBIMM II€PBYI METKY U II0JIe BBOIA.
labell.Visible:=true;
Editl.Visible:=true;

//B cTpoke sl OymeM GOpMMPOBATH

//comepxumMoe Odaia.

Sl:="'";

//UuKJl OJid [IOCJIeNOBATEeJIbHOTO UTEHMH

//BCcex BJIeMeHTOB u3 Odania

// BelleCTBEHHBIX UMCeJl.
for 1:=0 to filesize (f)-1 do
begin

//CUuMTEBaHME OUEepemHOTO 3JIEMEHTAa

//MaccruBa B IIepeMeHHYI a.

read(f,a);
if 1=0 then

//HauanbHOe NpMCBaMBAaHME MaAaKCUMAJLHOTO

/ /Y MUHMMAJILHOT'O SHAUEHUM UM UX UHIEKCOB.

begin
max:=a;
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nmax:=1i;
min:=a;
nmin:=i;

end

else

begin

//CpaBHEeHMrEe TeKylero SHAaUeHUsS C
//MakKCUMAaJIbHEIM (MMHMMAJILHEIM) .
if max<a then
begin
max:=a;
nmax:=1
end;
if min>a then
begin
min:=a;
nmin:=1i
end
end;
//0oBaBjieHre OoUepelHOT'0 3HAUEHUId
/ /K BHIXOOHOM cCTpoke sl.
sl:=sl+FloatToStr(a)+' ';
end;
//BEIBOI COIepXMMOTO Galia
//B TIepBOe TEKCTOBOE IoJIe.
Editl.Text:=s1;
//3anperT MBMEeHeHUS TEeKCTOBOTO II0JIL.
Editl.ReadOnly:=true;
//Tlepesanuchk MaKCUMaJIbHOTO
/ /¥ MUHMMAaJILHOTO SHadveHMM B (Qanl.
//TlepenBuraeM ykas3aTesb oGania
/ /K MaKCUMAaJILHOMY 3JIEMEHTY .
seek (f, nmax) ;
//3anmuceBaeM Ha MeCTO
/ /MaKCUMaJIbHOT'O 3JIeMeHTa MMHMMAaJIbLHEBIM.
write (f,min) ;
//TlepenBuraeM ykKasaTelb
//dania Kk MakCHUMaJIbHOMY D3JIEMEHTY .
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seek (f,nmin) ;

//3anmuceBaeM Ha MeCTO

/ /MUHUMAJILHOTO 3JIEMEeHTa MaKCHKMAaJIbHEIM .

write (f,max) ;

//0Bga3aTesbHO 3akKpeiBaeM Gaii.

closefile(f);
reset (f);
//dejlaeM BUIVMBEIMM BTOPYH METKY ¥ II0JIe BBOIA.
label2.Visible:=true;
Edit2.Visible:=true;
//CunTEHBaeM IaHHBE M3 Ipeo®pas3’0oBaHHOTO dania
sl:="'";
for 1:=0 to filesize (f)-1 do
begin
read (f, a);
//0oBaBJjieHrEe OUepelHOTO 3HAUeHUId
//n3 npeobpas3oBaHHOTO Qanya kK CcTpoke sl.
sl:=sl+FloatToStr(a)+' ';
end;

//BEHIBOI COIEPXMMOT'O MpeobpasoBaHHOI'O

//danna BO 2-e TEeKCTOBOe IIoJIe.
Edit2.Text:=s1;

//3anpeT uM3MeHeHMS TEeKCTOBOTO IOJIA.
Edit2.ReadOnly:=true;

//OejlaeM BUIOVMOM BTOPYI KHOIKY .
Button2.Visible:=True;
CloseFile (f);
end;

end;

ITpu memuke 1Mo kHonke BbIXoa mporpamma J0JbKHA 3aBEpIIaTh CBOKO
paboty. IlosTomy TekcT 00paboTyMKa IIe/uka MO KHOIKE OyJIeT O4YeHb
MPOCTBIM.
procedure Tform File.ButtonZClick (Sender:

TObject) ;
begin
Close;
end;
[Tpu memuke Mo kHoMke [IpeobpazoBaTs Gariii, MOABISIETCA OKHO
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BbIOOpa (paitna, mogoOHOE mpeacTaBieHHOMY Ha puc. 7.5. Ilocne BbiOOpa
¢aiina B ¢aiine npoucxoguT 0OMEH MaKCHUMAJIBHOTO U MUHUMAJILHOTO 3Jie-
MEHTOB M BBIBOJ COJEPKUMOTO hailna 10 U mocie mpeodpazoBaHus (CM.
puc. 7.9).Ipu menuke mo KHONKe Burxor paboTa MporpaMMbl 3aBEPIIUT-
csl.

- U EH M EKCITH S TR OO MM AN BHOT D IMEMERTA B idlime s e
HMoxogHui dain
42345679101
Cafn nocne npeofpoIoBaHA
123456791044
Mpaofipaoears lJ,l:leiJlI Brxog

Pucynox 7.9: Okno npoepammol pewenus 3aoauu 7.4 nocie
npeobpaszosanus gaiina
IIpu pemenun 3agaun 7.4 Obljla MCIOJB30BaHa Mpoleaypa seek, ¢
MTOMOII[BI0 KOTOPOM CTalo BO3MOXXHBIM U3MEHEHUE JaHHBIX B (haiijie Hemo-
CPEICTBEHHO Ha JUCKe, 0€3 cUMThiBaHUSI B MaccuB. OJIHAKO CIEAyeT IO-
MHUTb, YTO OOJIHIIIOE KOJIMYECTBO OTIEIBHBIX OOpalieHuil Kk (ainy 3aHu-
MaeT OOJIbIIIE BpEMEHHU, YeM OJHOKpPATHOE oOpaiieHue K daiiry aist oopa-
OO0TKHU 00JIBIIIOTO0 00bEMa JIAHHBIX.
3AIAYA 7.5. 3aman ¢aiin BenecTBEHHBIX uncel abe.dat. Yoanute u3
HEro MaKCUMaJIbHbIH 1 MUHUMAJIbHBIN JIEMEHTHI.

PaccMmoTtpum n1Be mporpaMmbl, pemaroIye 3Ty 3a1aqy. AITOpUTM Tep-
BOM COCTOMT B CJIEAYIOIIEM: CUMTHIBAEM KOMIIOHEHTHI (pailia B MaccuB, B
KOTOPOM HaxOJIMM MAKCHUMaJIbHbI 1 MUHUMAJIbHBIN 3JIEMEHTBI U UX HOME -
pa. OTkpbiBaeM (aitn sl 3aMMCYU U BHOCUM B HETO BCE JIEMEHTHI, 3a UC-
KJIFOYEHHUEM MAKCUMAJIbHOTO U MUHUMAJIBHOTO.

program Projectl;
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{Smode objfpc}{SH+}

uses Classes, SysUtils

{ you can add units after this };

var

f:file of real;

max,min:real;

J, 1,nmax,nmin:integer;

a:array [1..300] of real;

begin

assignfile (f, '/home/pascal/6/prl/abc.dat');
reset (f);

//3anoMmuHaeM B IIE€PEeMEeHHOM’ j

//KOJIMYeCTBO KOMIIOHEHTOB B OQanie.
J:=filesize (f);

//CunTEHBaeM KOMIIOHEHTH (alijia B MaCCHUB a.
for 1:=1 to j do read(f,alil]);

for 1i:=1 to j do write(a[i]l:1:2,"' '");
writeln;

closefile (f);

//OTkpeiBaeM O¢aryi OJd 3alucCu.

rewrite (f) ;

//HauajlbHOe NpMUCBaMBAaHME MaKCUMAJILHOTO U

/ /MMHMMAJILHOTO 3JIEMEHTOB MacCCHMBa M €I'0 MHIEKCa.
max:=al[l];min:=al[l];

nmax:=1;nmin:=1;

//OCHOBHOM LMKJI OJ4 [NOMCKa MaKCUMaJIbLHOTO U
/ /MUHMMAJIbLHOTO 3JIEMEHTOB MacCHMBa M €TI0 MHIEKCa.
for 1i:=2 to j do

begin
if a[i]l>max then
begin
max:=al[i];
nmax:=i
end;
if a[i]l]<min then
begin

min:=al[i];
nmin:=i;
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end;
end;
//Tlepesanuchk 3JIEMEeHTOB MaccuBa B Qaini,
//3a MCKJIOUEHUEM 3JIEMEHTOB C
//HOMepaMy nmax ¥ nmin.
writeln ('llpeobpazosaHue Qawnin') ;
for 1:=1 to J do
1f (i<>nmax)and (i1<>nmin) then
begin
write(f,ali]);
//BHIBOI BalMCaHHOTO B (alj sJIeMeHTa Ha D2KpaH.
write(afli]:1:2," ");
end;
closefile(f);
readln;
end.
Btopas mporpamma paboTtaet ciemyromum oopazoMm. Haxoaum makcu-
MaQJIbHBIM U1 MUHUMAJIBHBIA 3JIEMEHTHI U UX HOMEpPA CPEAd KOMIIOHEHTOB
¢aitna. Ecin nmin>nmax, TO MEHSIEM COJIEPKUMOE TIEPEMEHHBIX nmin u

nmax. Jlanee 3J1eMeHTBhI, JekKaluue MEXIy MUHUMAIbHBIM U MaKCUMAJIb-
HBIM (popMaIbHO MEXKTY dJIEMEHTAMHU ¢ HOMEpaMU nmin U nmax), CABU-

racM Ha OJIUH TMOPSJIOK BJIEBO. TeM caMbIM MbI YOMpaeM AJIEMEHT C HOME-
poM nmin. [Tocne 3TOro BC€ KOMIIOHEHTHI, JICKAIIUE MOCIIE JJIEMEHTA C
HOMEpPOM Nnmax, CABUHEM Ha J[Ba MOPSAKA BIECBO. ITUM MBI COTPEM MaK-
CHMaJIbHBIM 2JIEMEHT. 3aTeM JBa MOCISIHUX KOMIIOHEHTa B (paiijie Heo0X0-
JIAMO YIATUTh.

program Projectl;

{Smode objfpc} {S$SH+}

uses Classes, SysUtils

{ you can add units after this };

var

f:file of real;

a:real;

max,min:real;

i,nmax,nmin:integer;

begin

assign (f, '/home/pascal/6/prl/abc.dat');

reset (f);
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/ /TIOMCK MaKCHMAaJILHOTO U
/ /MUHUMAJIEHOTO 3JIEMEeHTOB B danjie um ux
writeln ('Ucxopguem Gann') ;
for 1:=0 to filesize(f)-1 do
begin
read (£, a);
write(a:1:2," ");
if 1=0 then
begin
max:=a;
nmax:=1i;
min:=a;
nmin:=i
end
else
begin
if a>max then
begin
max:=a;
nmax:=1i;
end;
if a<min then
begin
min:=a;
nmin:=i;
end
end
end;
writeln;
//CpaBHMBaeM nmin M nmax.
1f nmax<nmin then

begin
i:=nmax;
nmax:=nmin;
nmin:=i
end;

// CoBuITaeM 3JIEMEHTHI, JieXallMe MeXIy

//KOMIIOHEHTaMM C HOMEepaMM nmin M nmax,

VHIEKCOB.
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//Ha OIMH BJIEBO.
for i:=nmin to nmax-2 do
begin
seek (f,1i+1);
read (£, a);
seek (f,1);
write (f,a);
end;
//COoBUTaeM 5BJIEeMEHTHl, JiexallMe I[I0CJIe KOMIIOHEeHTAa
//Cc HOMEpOM nmax, Ha IBa BJIEBO.
for i:=nmax to filesize (f)-3do
begin
seek (f,1+1);
read (£, a);
write(a:1:2);
seek (f,1-1);
write(f,a);
write(a:1:2);
end;
//OTpesaeM MocCJenHMe IBa KOMIIOHEHTA.
truncate (f) ;
closefile(f);
reset (f);
//BeIBOI mpeoBpasoBaHHOTO banmia.
writeln ('llpeobpazoBaHHEM Qann') ;
for i1:=1 to filesize (f) do
begin
read(f,a);
//BEIBOI BanMCAaHHOTO B Ganj sJjeMeHTa Ha 3KpaH.
write(a:1:2," ");
end;
closefile(f);
end.
B pesynsrare mporpaMmbl U3 (aiijia BEIIECTBEHHBIX YHCEN YAaJIeHO
HanOOJIbIIICE U HAMMEHBIIIEE YHCIIO.
Kpome TunusupoBaHHbix (aiijioB, MIMPOKOE MPUMEHEHUE IpU oOpa-
OOTKE YMCIIOBBIX JAHHBIX MOJYyYUSIA OECTUIIOBBIE (DAMIIBI.
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7.3 Bbecmunoebie haunbi e si3bike Free Pascal

JIs XpaHeHusI JaHHBIX Pa3JIMYHOrO TUIA yI0OHO HCIIOIh30BaTh Oec-
TUnoBkie (Paitibl. [Ipy OTKpBHITUM OECTUTIOBBIX (PANIOB ClIEIYET UCIOJIB30-
BATh PACIIMPEHHBIA CUHTAKCUC MPOLENYP reset U rewrite.

Reset (var f: File; BuferSize:word);

Rewrite (var f: File; BuferSize:word);

HeoOs13aTtenpHblii mapamerp BufSize ompenensier pa3Mep Onoka
nepeaun TaHHBIX — KOJTMYECTBO OAMT, CUUTHIBAEMBIX WIIM 3alMChIBAEMBbIX
B (haily1 JaHHBIX 32 OAHO OOpaiieHue Kk Hemy. Ecinu 3TOT mapameTp oTcyT-
CTBYET, TO HCHOJIB3YETCS 3HAYEHHWE, YCTAHABIMBAEMOE MO YMOIYAHUIO
(128) npu otkpeiTun (aitna. Hanbomnpiieit riOKOCTH MOXKHO TOCTUYb MPU
pa3mepe Oioka 1 GaiT.

JIns 3amucu AaHHBIX B OCCTUIIOBBIM (paiiyl UCIIONB3yeTCsl Mpolieaypa
BlockWrite:

BlockWrite (var f:file; var X; Count:word;

var WriteCount:word) ;
3nech £ — ums (pailioBol mepeMeHHOM, X — UM IEPEMEHHOM, U3 KOTOPOit
JIAaHHBIC 3aIUChIBAIOTCA B (hailyi, Count — KOJMYECTBO OJIOKOB pa3MepoM
BufSize, 3amuchiBaeMbiXx B (aiia, HeoOs3aTeIbHbI MmapaMmeTp
WriteCount ompeaenser peaibHOe KOAUHUECMBO 3ANUCAHHLIX 8 (hatil
O110K08.

[Iponienypa BlockWrite 3amuceiBaer Count OnokoB B (pailn, cBs-
3aHHBIN ¢ (aiiaoBoi nepeMenHoi £ u3 nepemennoi X. [Ipu KOppeKTHON
3anucyd B (aiin Bo3Bpaiaemoe Impolieaypor BlockWrite 3HadueHuHe
WriteCount coBmagaer ¢ Count.

[Ipy yTeHUM JAHHBIX U3 OECTUMOBOTO (haiijia UCIOIB3YETCS MPOIIEIY -
pa BlockRead:

BlockRead (var f:file; wvar Y,; Count:word;

var ReadCount:word) ;
rae £ — ums QaiaoBoi MepeMEeHHOM, Y — UMsS MEPEMEHHOM, B KOTOPYIO
CUMTBIBAIOTCS AaHHbIE U3 (aitina, Count — KOJIMYECTBO OJIOKOB pa3MepoM
BufSize, cuuthiBaeMbIXx U3 ¢ainaa, HeoOs3aTeIbHbI MapaMmeTp
ReadCount ompeaenseT KOJIM4YeCTBO OJI0KOB pazMepoM BufSize, pe-
aJbHO CUYMTAHHBIX U3 (aiina.

BlockRead cumThiBaeT u3 (aitna, cBsi3aHHOTO C (paijoBOM mepe-

77 Pa3mep 610Ka onpenensieTcs py BEITOTHEHUH niporieayp Reset, Rewrite.
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MeHHOU f, Count OJOKOB B nmepeMeHHy1o Y. [Ipu KOppeKTHOM YTEHUU U3
daitna Bo3Bpamiaemoe mnpoleaypod BlockRead 3HaueHne ReadCount
JOJKHO coBIagaTrs ¢ Count.

PaccmoTpuM paboTy ¢ OeCTUTIOBBIMU (paiijlaMu Ha MPUMEPE PEIICHUS
CIEAYIOUIMX 3a/1a4.

3amaua 7.6. B GectunoBom (aiinie XpaHUTCS MacCUB BEIIECTBEHHBIX
qUCcell U KOJUYECTBO AJIIEMEHTOB B HEM. YIaIMTh U3 (paiiina MakCUMalIbHOEC
BEIIECTBEHHOE YU CIIO.

Cuuraem, uTo (ailsn yke CyIIeCTBYET, HUXKE MPUBEJIEH TEKCT KOHCOJIb-
HOT'O NMPUJIOKEHUS Co31aHus (aiina.
program Projectl;
{Smode objfpc} {$H+}
uses
Classes, SysUtils
{ you can add units after this };
type
massiv=array[l..100000] of real;
var 1i,N:word;
f:file;
X:"massiv;
begin
Assignfile(f, '/home/pascal/6/pr 6/new file.dat');
//OTkpeiBaeM ¢aryn IOJjsg 3anucu,
//pa3Mep OJoka NepemauM IOaHHHEX 1 OanT.
rewrite(f,1);
//Beon umcia N — KOoJIMUeCcTBa LIeJIBIX
/ /TIOJIOKUTEJILHEIX UMCeJl B Qale
write ('N="');readln (N) ;
//3anuceeaeM B OGamn f uesoe umcio N,
//a TouHee, 2 6yioka (sizeof (word)=2)
//To omHOMY OamnuTy U3 nepemMeHHoM N.
BlockWrite (f,N, sizeof (word)) ;
//BolimesigeM naMaTb nJjd N BJEeMeHTOB MaccuBa X
//BelleCTBEeHHEX UYMCeJl.
getmem (x,N*sizeof (real));
//BBOI Maccusa.
writeln ('BBenmurTe MaccuB') ;
for i:=1 to N do
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begin
write('x (', 1
readln (x"[1]

s )=
) ;
end;

for 1i:=1 to N do
// 3BanuceBaeM B dana f BemecTBEeHHOE

//umcio x*[1], a TouHee, 8 OJIOKOB

// (sizeof (real)=8) mno omHOMYy Oamry

//n3 nepemenHon x"[i].

BlockWrite (f,x"[1],sizeof (real));

//3anmck Maccupa B (Qamil MOXHO OCYIECTBUTDH
//n ©6es LuKJa C IOMOUILI CJenylmero obpalleHrs
//x dyHxkumum BlockRead —

//BlockWrite (f,x",N*sizeof (real));

//3anmMce MaccupBa B OECTMIIOBHIM Gal 6e3
//UMKJIa C IIOMOIIBID OOHOT'O OolepaTopa
//BlockWrite (f,x",N*sizeof (Tmumr))

//KaxeTcsa aBTOpaM MNPEennouTUTesIbHEEe.
//B3akpeBaeM OQai.

CloseFile (f);

//OcBoBoxnaeM I1aMAThH.

freemem (x,N*sizeof (real));

readln;

end.

Pa3paboTky mporpamMmebl perieHus 3aaadn 7.6 Ha4HEM ¢ CO3/IaHus IIa-
omona rpaduueckoro npwioxkeHus (IIpoektr — Co3narb IIpoekT —
IIpuioxkenue).

Ha dopme pacnonoxum cienyronie KOMIMOHEHTHI:

1. JIBe meTku Labell u Label?2 ajs HOAMNUCH.

2. Editl — TeKCcTOBOE MOoJie PEIaKTUPOBAHUS, B KOTOPOM Oynem
XPaHUTb COAEPKUMOE UCXOIHOTO (paiina.

3. Edit2 — TEeKCTOBOE MOJIE PEIAKTUPOBAHHUS, B KOTOPOM XPAHHUT-
cs1 (paitn mocie mpeoOpazoBaHMS.

4. OpenDialogl — KOMIIOHEHT Il BbIOOpa MMEHHU 0OpadaThI-
Baemoro (aiina.

5. Buttoml — KkHoOMKa JyIs Tpeoopa3zoBanus (aiina.

PacnonioxkuM KOMIIOHEHTHI Ha (popMe MPUMEPHO TaK, KaK MOKa3aHO Ha
puc. 7.10.



379

OcHOBHbBIEC CBOWCTBA KOMIIOHEHTOB OyJieM yCTaHaBIMBATh MPOTPAMM-
HO Tipu co3nanuu popmel. [Iporpamma pemenus 3anauu 7.6 Oyner ocy-
IIECTBIIATHCS TIPHU MIETYKE MO KHOTKE. [TOMHBIN TEKCT MOIyIIsl ¢ HEOOXOIH -

MBbIMHX KOMMCHTAapUAMMU.

g EOTIT E@

Pucynox 7.10: Okno ¢hopmel ¢ komnonenmamu

unit Unitl;
{Smode objfpc} {SH+}
interface

uses
Classes, SysUtils, LResources, Forms, Controls,

Graphics, Dialogs, StdCtrls;
type
{ TForml }
TForml = class (TForm)
//Ha dopmMe HaxomsaTCs:
/ /KHomIKa .
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Buttonl: Tbutton;
//Tlone pemakTUpOBaHMUS — OJiS BHBOIA
//CcomepXuMMoTo MCXOIHOTO OGarna.
Editl: Tedit;
//Tlosle pemakTUPOBAHMA - IJIS BHBOIA
//comepxmuMoTo dainyia mnocjie npeodpas3oBaHUL.
Edit2: Tedit;
//MeTkM 1OJig TOINMCU IIOJIEV PeIaKTUPOBAHUS
Labell: TLabel;
Label2: Tlabel;
//KoMrioHeHT nJjia BuOopa darnia
OpenDialogl: TOpenDialog;
procedure ButtonlClick (Sender: TObject);
procedure FormCreate (Sender: TObject);
private

private declarations }
public

{ public declarations }
end;

massiv=array [1..50000] of real;
var
Forml: TForml;
f:file;
implementation
{ TForml }

//TexcT npouenyps obpaboTumka

//coBrTua «lleyTuoK MO KHOIKE»;

procedure Tforml.ButtonlClick (Sender: TObject);
var

X:"massiv;

y:array[1l..3000] of real;

i,N:word;

max:real;

nmax:word;

s:string;

begin

/ /BubupaeMm ©banj, KOTOPEM OymeM oOpabaTeHBAaTH.
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if OpenDialogl.Execute then

begin

//Vima obpabaTeBaeMoro dania

//3anuceBaeM B IIepPEeMeHHYI S.

s:=OpenDialogl.FileName;

//CBa3uiBaeM QamjioBY NEePEeMEeHHYI

//Cc mMeHeMm Odalia, XPaHAMMMCS B II€PEeMEeHHOM S.

AssignFile (f, s);

//OTkpeIBaeM Gania nJjg uTeHud, pas3Mep

//BJoka mnepemaumM OaHHHEX 1 6anT.

Reset (£,1);

//CumreiBaeM m3 OQansa f uesnoe uwmciso (word) N ,

//a TouHee, 2 Oyioka (sizeof (word)=2) 10 oOmHOMY

//GanTy u3 nepeMeHHOM N.

BlockRead (f,N, sizeof (word)) ;

//BuimesnigeM naMaTb g N 3JIeMeHTOB MaccuBa X

//BeleCcTBEeHHBX YMCel.

getmem (x,N*sizeof (real));

//CunteBaeM m3 odarmyiia £ N BelleCTBEHHEIX UYMCeJI

//B IepeMeHHYI X.

//PeanpHo cumTHBaeM N*sizeof (real)

//BJIOKOB IO 1 BamTy.

//3anojHaeM MacCUB X SHAUEHMAMU,

//xXpaHgamyMmcsa B danie.

BlockRead (f, x",N*sizeof (real)) ;

//I0enaeM BUIMMEIMU [IEPBYID METKY

/ /v HepBHV KOMIOHeHT Editl.

Labell.Visible:=true;

Editl.Visible:=true;

for i:=1 to N do

//IoBaBjieHMe OUepenHOTO S3HAUEHMS U3 MacCuBa X

//K TIepBOMY TEeKCTOBOMY IIOJIO PEeOaKTUPOBAHUS.

//B pesynbTaTe B IIE€PBOM TEKCTOM IoJie OymeT

//BEHIBEIEH MCXOIHHIM MACCHB BeIIECTBEHHBEX UlMCeJl.

Editl.Text:=Editl.Text+
FloatToStrF (x*[1], ffFixed,5,2)+" ';

//TIoMCK MaKCUMMAJIbHOTO B3JIEMEeHTa ¥ €TI0 HOoMepa.

max:=x"[1];
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nmax:=1;
for 1:=2 to N do
1f x*[1]>max then
begin
max:=x"[1];
nmax:=1i;
end;
//YoaneHye MakKCHMMaJIbHOTO 3JIEeMeHTa M3 MacCHuBa.
for i:=nmax to N-1 do
XxMN[1] :=x"[1+1];
//YMeHbIIeHe KOJIMUecTBa DJIEMEHTOB B MaCCUBE.
N:=N-1;
//3akpuiBaeM ¢Gani.
CloseFile (f);
AssignFile(f, s);
//OTKkperiBaeM ¢army IOJsg 3alucu.
Rewrite (f,1);
//3anuceBaeM B damnyn f uesoe umcio N,
//a TouHee, 2 O6JiOKa
// (sizeof (word)=2) mno omHOMYy OamnTy mus3
//nepemenHou N.
BlockWrite (f,N, sizeof (word)) ;
BlockWrite (f,N,sizeof (word)) ;
//3anmck Maccmea B Qany C IIOMOULIO
//obpamenrsa k dyHxkumy BlockRead.
BlockWrite (f,x”,N*sizeof (real));
//B3akpeBaeM OQai.
CloseFile (f);
//OcBoBoxnaeM I1aMAThH.
freemem (x,N*sizeof (word)) ;
//UTeHne IaHHBEIX U3 Opeobpas3’0oBaHHOTO dania
AssignFile (f, s);
Reset (£,1);
//CunteiBaeM m3 odamnna f wesmoe umcino (word) N ,
//a TouHee, 2 0Onoka (sizeof (word)=2) o omHOMY
//6anTy M3 nepeMeHHOM N.
BlockRead (f,N, sizeof (word)) ;
//BrmesigeM naMaTb njaa N 3JIeMeHTOB MacCHuMBa X
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//BeleCTBEeHHEX UMCel.

getmem (x,N*sizeof (real));

//CumTeiBaeM m3 ¢amnsa f N BelecTBEHHBIX UMCeI

//B TIepeMeHHYH X. PealjlbHO CUMTHBAEM

//N*sizeof (real) 6isioxkoB o 1 BamuTy.

//3anojyiHgeM MaccuB X SBHAYEHMAMU,

//xXpaHgamyMmucsa B danie.

BlockRead (f,x”,N*sizeof (real)) ;

//dejlaeM BUIVMBEIMM BTOPYID METKY

//v BTOpPOM KoOMHIOHeHT Edit2.

Label2.Visible:=true;

Edit2.Visible:=true;

//ComepxMoe MacCCHBa X BHBOINUM

//B TekcToBOEe mnoJie Edit2.

for 1i:=1 to N do

Edit2.Text:=Edit2.Text+
FloatToStrF (x*[1], ffFixed,5,2)+" ';

//3akpBaeM ¢arnyg u ocBOOOXIaeM IIaMATh.

CloseFile (f);

freemem (x,N*sizeof (real)) ;

end;

end;

procedure TForml.FormCreate (Sender: TObject);
begin

//Tlpu cozmaHuy QOPMBEl yCTaHaBJIMBAEM
//cBoMcTBa KOMIIOHeHTOB Editl,

// Edit2, labell, label2 u xHonkm Buttonl.
//Bce KOMIIOHEHTHI,

//KpoMe KHOIKM, OeJlaeM HEeBUIMUMBIMMA .

Forml.Caption:='Pabora c ©OecTUNOBEMM Odaljgamu';
Labell . Width:=80;
Labell.Caption:="'Comepxmumoe MCXOOHOTO OGanmna';

Editl.Clear;
Label2.Caption:=
'ComepxumMmoe npeobpal330BaHHOTO ¢Qania';
Label2 . Width:=80;
Edit2.Clear;
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Buttonl.Width:=150;
Buttonl.Caption:='llpeobpazoraHue oGanna';
Labell.Visible:=false;
Editl.Visible:=false;
Label2?2.Visible:=false;
Edit2.Visible:=false;

end;
initialization
{S$SI unitl.lrs}
end.

[Tpu 3amycke mporpamMmbl OKHO MPUIIOKEHHS OyZIeT TaKuM, KaK MOKa-
3aHa Ha puc. 7.11. Ilocne memuka no kHonke IlpeoOpasoBars ¢aii mo-
SABUTCSI OKHO BbIOOpa (aitna (cMm. puc. 7.12). OkHO mporpamMMmbl MOCIE
npeoOpaszoBanus (aiisia mpeacTaBieHo Ha puc. 7.13.

- Eab0T A Ci 0 ECTNTTOBE T ITEM I IEIIEI

MpeobpazoeaHue daina

Pucynox 7.11: Oxkno npocpammul pewiernus 3a-
oauu 7.6 npu 3anycke
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[ OTKP BT B CY T ECT BY IO I a1 @l

Coznate kaTanor | Y¥OanuTe dain | MepermeHoEaTE Gain ‘

‘homelevgeniy/pascal&ipr B _||

Faranoru | S | Tadne 4
A new file dat

A prajectl

1 praject1. compiled

2 project!. Ipi

projectl. Ipi.bak
praject1.lpr
praject].o
unit1. fm !

File infarmation
-bw-t--t-- size BE modified 20-08-2008 12:17

Bribop: fhomefevgeniyipascal/Bipr B

new_file. dat

Ok | CTMEHHTE |

Pucynoxk 7.12: Oxno evibopa gatina

- HAbOTA © DECTHITOBL I (Damam [ e

CogepsmmMos MEXOMHOMD haina

1.002.00 3.00 400500600 7.0068.00

Cogepsommoe npecbpasosanHorn daina

1.00 2.00 3.00 4.00 5.00 5.00 7.00

| MNpeabpazoeanne danna |

Pucynoxk 7.13: Oxno pabomaroweti npocpammol

3amava 7.7. B 6ectunoBoM Qaiine XpaHsaTCs MAaTPUILIBI BEILIECTBEHHBIX
gucen A(N,M), B(P,L) u ux pazamepbl. YMHOXUTh, €CIIU 3TO BO3MOXKHO, A
Ha B, pesynprupyromryto matpuity C=A4-B nomnucars B (paiin.
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Pemenune 3amaum Ha4HEM C HANMCAHUSA KOHCOJIBHOM IIPOTPaMMBbI CO-
3nanus (aitna. s 3Toro onpenenumcs co CTpykTypoil daitna. ITycts B
HEM XpaHHUTCS JBa 3HaueHUd Thna word N H M, 3aTeM MaTpulla Belle-
CTBEHHBIX umcen A (N, M), motoM P u L tnnia word u marpuna B (P, L) .

Hwxe npuBeneH JIUCTUHT IOANPOTpaMMbI CO3JaHUS OECTHUIIOBOTO
daiina ¢ KOMMEHTapPHUSIMHU.

program Projectl;

{Smode objfpc} {SH+}

uses

Classes, SysUtils

{ you can add units after this };

var

f:file;

i,j,n,m,1l,p:word;

a,b:array([1..20,1..20] of real;

begin

Assign (f, 'Prim.dat');

//OTkpeiBaeM OGamia OJjg 3anucu, pasMep

//BJjoka nepemaumM OAHHEIX 1 OanT.

rewrite (£, 1);

write ('N="); readln (N);

write('M="'); readln (M) ;

//BanuceBaem B ¢arnn f nesoe umcio N,

//a TouHee, 2 O6JyiOKa

// (sizeof (word)=2) no omHOMy OamTy

//v3 nepemeHHou N.

BlockWrite (£f,N, sizeof (word)) ;

//3BanmuceieaemM B Gamn f uesgoe umcio M,

//a TouHee, 2 6yioka (sizeof (word)=2)

/ /o omHOMY OanTy M3 IepeMeHHOM M.

BlockWrite (f,M, sizeof (word)) ;

writeln ('Matrica A');

for i:=1 to N do

for j:=1 to M do

begin

//BBOOMM OuUepenHOM 3JIEMEHT MaTPULEH.
read(A[1,73]);

//3anuceeaeM B Odanyi f BemecTBeHHOE



387

//umcno A[i1,j], a TouHee, sizeof (real) 6J0KOB
//mo omHoMmy OGamnuTy M3 nepemMeHHon A[i,J].
BlockWrite (f,A[1,]],sizeof (real));

end;
write ('L="); readln (L);
write ('P="); readln(P);

//BanmuceBaeM B darny 2 OJoKa 10 OOHOMYy 0OamnTy
//n3 nepemeHHOM L.
BlockWrite (f,L,sizeof (word));
//3anuceBaeM B daryi 2 6Jjoka 10 OIHOMY
//BanTy M3 IepeMeHHOM P.
BlockWrite (f,P,sizeof (word));
writeln('Matrica B');
for 1i:=1 to L do
for j:=1 to P do
begin
read(B[1i,3]);
//3anuceBaeM B danyn sizeof (real) ©OJyiOKOB
/ /o omHOMYy OanTy mu3 nepemeHHom B[i,j].
BlockWrite (f,B[i,]],sizeof (real));
end;
//3akpeiBaeM Gaii.
close (f) ;
end.

Tenepp HanuIIEM MPOTrpaMMy, KOTOpasi U3 OECTUIIOBOTO (paitna cuura-
€T MaTpHUIlpl A, B, UX pa3Mepbl, BBIYUCIUT MaTpully C KaKk IPOU3BEACHUE A
Ha B 1 gonuiret MaTpuity C B UCXOIHBIN (Daiil.

program Projectl;

{Smode objfpc} {S$SH+}

uses

Classes, SysUtils

{ you can add units after this };

var

f:file;

k,1i,3,n,m,1,p:word;

a,b,crarray[1..20,1..20] of real;

begin

//CBasmiBaeM (QaMJIOBYID IIepeMeHHYI C (GaljioMm
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//Ha I»Iucke.

Assign(f,'Pr 7 6.dat'");

//OTkprBaeM ¢armyi ¥ yCTaHaBJIMBAEM pPasMep

//Bjoxka B 1 6Gainr.

reset (f£,1);

//CunuTeiBaeM B mnepemMeHHyio N u3 odanyia f 2

//Bamnra (sizeof (word)=2

//BJIOKOB IO OHOHOMY OanTy) .

BlockRead (f,N, sizeof (word)) ;

//CunMTEIBAEeM B IepeMeHHyi M mu3 odanna f 2 Bamnra

// ( sizeof (word)=2 6JOKOB IIO0 OIHOMY OamTy) .

BlockRead (f,M, sizeof (word)) ;

for 1i:=1 to N do

for j:=1 to M do

//CumTEIBaeM B mnepeMeHHywo A[i, ] wus

//danna f sizeof (real) 6ant

// ( sizeof (real) O6JIOKOB IO OIHOMY 0OamTy) .
BlockRead (f,A[1,]],sizeof (real));

//CunuTeBaeM B IepeMeHHyl L u3 ¢anna f 2 Bamnra.

BlockRead (f, L, sizeof (word)) ;

//CunuTeHIBAEeM B IepeMeHHYy© P us3 damya f 2 OBanra.

BlockRead (f, P, sizeof (word)) ;

for 1i:=1 to L do

for j:=1 to P do

//CunTeBaeM B IIepeMeHHy©n B[i,j] us3

//danna f sizeof (real) 6anr.
BlockRead (f,B[1,]],sizeof (real));

//BBIBOI MaTpHuiEl A Ha SKpPaH.

writeln ('Matrica A');

for 1i:=1 to N do

begin
for j:=1 to M do
write(A[i,J]:1:2," ");
writeln
end;

//BBIBOI MaTpHUIEl B Ha SKpaH.
writeln ('Matrica B');
for 1:=1 to L do
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begin
for j:=1 to P do
write(B[i,3]1:1:2,"' ");
writeln
end;

//TlpoBepsaeM, BOBMOXHO JIM YMHOXEHME MaTpPUll,
//ecnu na,
if M=L then
begin
//T0o yMHOXaeM MaTpuily A Ha B
for 1:=1 to N do
for j:=1 to P do

begin
cli,j]:=0;
for k:=1 to M do
cli,Jl:=cli,j]l+ali, k]l*blk,]]
end;

//BeiBOI MaTpuuel C.
writeln ('"Matrica C=A*B');
for i:=1 to N do
begin
for j:=1 to P do
write(C[i,3]1:1:2," '),
writeln
end;
//OonuceBaeM B danin f uesyioe umcio N, a TouHee,
//2 6Jjoka o omHOMY OamnTy M3 nepeMeHHOM N.
BlockWrite (f,N,sizeof (word)) ;
//IOonmuceeaeM B OGanin f 1esoe umcio P, a TouHee,
//2 ©6noka o ojHoMy OauTy M3 IepeMeHHOM P.
BlockWrite (f,P,sizeof (word)) ;
for 1i:=1 to N do
for j:=1 to P do
//3anuceBaeM B damny f BemecTBEHHOE UMCJIIO
//Cl[i,3], a TounHee, sizeof (real) OJIOKOB IO
//onHoMy 6©anTy mu3 nepemeHHou C[1,7].
BlockWrite(f,c[1i,]3],si1izeof (real));
end



390

else
writeln ('YMHOXEeHME HEBOS3MOXHO') ;
//B3akpeBaeM OQai.
close (f);
end.

7.4 O6pabomka mekcmosebix @palisioe e si3bike Free
Pascal

[Tpu paboTte ¢ TeKCTOBBIMU (hailiamMu CIEAYET YUECTh CIAEAYIOIIEE:

1. JeucrBue mpouenyp reset, rewrite, close, rename,
erase U QyHKUMM eof aHAJOTMYHO MX JCUCTBHUIO MpU padoTe ¢
KOMIOHEHTHBIMH (TUIU3UPOBAHHBIMU) (hailiamMu.

2. Ilpouenypsl seek, truncate u ¢pynknus £ilepos He pado-
TalOT C TEKCTOBBIMU (haiiiaMHu.

3. Ilpu pabote ¢ TeKCTOBBIMU (paiijzaMu MOXKHO TMOJIb30BaTHCS MPO-
nenypoit append (f), rae £ — ums ¢ailnoBoil mepeMEeHHOM, KOTO-
pas CIYXHUT IJi CHEUUATbHOTO OTKPBITUS (DAilIoB JUIsl TO3aMMCH.
OHa npuMeHUMa TOJIbKO K YK€ (PU3UYECKHU CYIISCTBYIOIIUM (aiiam,
OTKPBIBAET W TOTOBUT MX JJIsi J0OaBieHUs MH(OpPMalMKU B KOHEI
daitna.

4. 3anuch M YTEHUE B TEKCTOBBIN (Dailll OCYIIECTBISAIOTCS C MTOMO-
b0 TIpoueayp write, writeln, read, readln caeayruieu
CTPYKTYPBHI:

read (£, x1, x2, x3, ..., xXn);
read(f, x);

readln (£, x1, x2, x3, ..., xXn);
readln (f, x);

write(f, x1, x2, x3, ..., xXn);
write(f, x);

writeln(f, x1, x2, x3, ..., xXn);
writeln(f, x);

B stux oneparopax f — (aitnoBas nepemenHas. B oneparopax ure-
Hus (read, readln) x, x1, x2, X3, .., XN — NEPEMEHHbIC, B KOTOPHIC
MpOUCXOAUT uTeHue u3 Paina. B oneparopax 3anucu write, writeln
x, x1, x2, %3, .. XN — NEPEMEHHBIC WJIM KOHCTAHTHI, HHPOpMaITUs
U3 KOTOPBIX 3alMChIBACTCA B (hailll.

Ectb psim ocobeHHOCTEH Ipu paboTe omepaTopoB write, writeln,
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read, readln ¢ TekcTOBbIMU ¢ainamu. MmeHa mepeMeHHBIX MOTYT
OBITH 1I€JIOT0, BEIIECTBEHHOIO, CUMBOJIBHOTO M CTpokoBoro tuma. Ilepen
3alKMChI0 JTAHHBIX B TEKCTOBBIN (haiiyl ¢ MOMOIIBIO MPOLEAYyphl write
MPOUCXOAUT MX TpeoOpa3zoBaHue B TN string. JlelicTBue omeparopa
writeln oTiM4YaeTcs TeM, YTO 3alKCHIBACT B TEKCTOBBIN (haiiyl CUMBOI
KOHI[A CTPOKH.

[Ipy uTeHUMH AAHHBIX U3 TEKCTOBOrO (hailjia ¢ MOMOIIBIO MPOLEAYP
read, readln OpoUCXOAUT IPeoOpa3OBaHUE U3 CTPOKOBOTO THIIA K HYXK-
HOMY TUIy JaHHBbIX. Eciin nmpeoOpa3oBaHre HEBO3MOXHO, TO T€HEPUPYET-
Csl KOJT OIIMOKH, 3HAYEHNE KOTOPOTO MOXKHO y3HaTh, 00paTUBIINCH K (PYHK-
muu IOResult. Kommunstop FreePascal mo3BossieT reHepupoBaTh KO
MPOrpaMMbI B JIByX PEXKUMAaX: ¢ MPOBEPKOM KOPPEKTHOCTH BBOJA-BBIBOA
u Oe3 Hee.

B mporpammy MOXeT OBITh BKIIOUEH KIIIOU PEKHMa KOMITHIISIUU.
Kpome Toro, npenycMOTpeH MepeBoji KOHTPOJISI OITMOOK BBOJIa-BhIBOJIA U3
OJIHOTO COCTOSIHUS B JIpyroe:

{$1+} — pexxuM IpoBepKH OIIMOOK BBOJIA-BhIBOJIA BKIIIOUCH;

{$1-} — pe’xuM TPOBEPKH OITUOOK BBOJIA-BBIBOJIA OTKITFOUCH.

[To ymomuanuio, kak mpaBuiio, AeicTByeT pexkum {$I+}. MoxkHo
MHOTOKPaTHO BKJIIOYaTh M BBIKJIIOYATh PEXKUMBI, CO3/aBas OO0OJacTU C
KOHTPOJIEM BBOJIa U 0€3 Hero. Bee KiTtoun KOMIWIISIITMYA OTMCAHbI B TTPUIIO -
KEHUMU.

[Ipy BKJIIOYEHHOM PEXKHMME MPOBEPKU OIIMOKa BBOJA-BbIBOJA OyIeT
(daranbHON, mporpaMma IpepBETCs, BbIJJaB HOMEP OLIMOKHU.

Ecnu yOpath peskuM mpOBEPKH, TO NMPU BO3ZHUKHOBEHUU OIIUOKH BBO-
Ja-BbIBOJIa MIpOrpaMMa He Oy/IeT OCTaHaBIMBATHCS, a MPOAOTIKUT padbOTy
co cienyromiero oneparopa. Pe3ynbrar onepaiuu BBOAa-BbIBOAA OylIET HE
OIIPEIEIIEH.

Jls ompoca koja OMMOKH JTyYllle MOJIb30BaThCs CIEIUabHON (yHK-
nmueinr IOResult, HO HEOOXOAMMO IIOMHHTB, UTO OIIPOCUTH €€ MOKHO
TOJIBKO OJIMH pa3 MOCJE KaXKJIOW ONepalvii BBOJA WM BBIBOJA: OHA OOHY-
JISIET CBOE 3HAYECHUE IPU KaKIOM BBI3OBE. IOResult BO3BpallaeT LEI0e
9HCJI0, COOTBETCTBYIOIEE KOAY MOCIEAHEH OMMOKN BBOMA-BhIBOMA. Ecim
TOResult=0, TO mpPH BBOJE-BBIBOIE OIIMOOK He ObUI0, HHaAYe
TOResult Bo3BpamaeT ko omuOku. HekoTopsie Koabpl OmMOOK MPHUBE-
neHsl B Tabi. 7.9.
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Taomuna 7.9: Komasl ommbok

Kox omuoxku Onucanmue
2 daiin He HaleH
3 IIyTh HE HAUJECH
4 CJIMIITKOM MHOTO OTKPBITHIX (haiijioB
5 OTKAa3aHO B JOCTYIIE
12 HEBEPHBIA PEXKUM JIOCTyTIa
15 HETIPaBUJIBHBIA HOMED IUCKa
16 HEJIB3S YAAISATh TEKYITYIO TUPEKTOPUIO
100 omuOKa Npyu YTEHUHU C JTUCKa
101 OIIMOKAa IPH 3allUCH Ha JIUCK
102 HE MIPUMEHEHa Mpoleaypa Assign
103 (baiis1 He OTKPBIT
104 (baiis1 He OTKPBIT JIJIs1 BBOJIA
105 (baiis1 He OTKPBIT JJIs1 BHIBOJIA
106 HEBEPHBIA HOMEP
150 IUCK 3aIIUILIEH OT 3aIIUCU

PaccMOTpHUM HECKOJIBKO MPAKTUYECKUX MPUMEPOB 00paOOTKH OIIMOOK
BBO/Ia-BBIBO/A:

1. IIpu OTKpPHITUM MPOBEPUTH, CYIIECTBYET JIU 3aJaHHbIA (paitn u BO3-
MO’KHO JIM YTCHUE JJAHHBIX U3 HETO.

assign (f, 'abc.dat');

{SI-}

reset (f);

{SI+}

if IOResult<>0 then

writeln ('dalmy He HaMIOeH MM He uUuuTaeTcsa')

else

begin

read(f, ...);

close () ;
end;



393

2. IIpoBepuTsb, ABIASAETCA JIX BBOAUMOE C KJIABUATYPbI YHACIIO LIETBIM.
var 1:integer;
begin
{$I-}
repeat
write ('BBeguTe Liejioe umcyo i');
readln (1) ;
until (IOResult=0);
{S$I+}
{ O9TOT UMKJI NOBTOPSEeTCS OO TexX 0P,
rnoka He OyIOeT BBEINEHO leJloe YMCJIIO}
end.
[Ipu pabote ¢ TEKCTOBBIM (haillioM HEOOXOJUMO MOMHHUTH CIICIUAIb-
HbIC MPABUJIA YTEHUS 3HAUCHUN IEPEMEHHBIX:

- €CJIA BBOAATCS YUCIIOBBIC 3HAYEHHUS, TO JBA YHCJA CUMTAKOTCS pPa3Jie-
JIEHHBIMH, €CJIM MEXJy HUMU €CTh XOTSI Obl OJIUH MPOOEN, WU CUM-
BOJI TaOYJISIIMU, UM CUMBOJI KOHIIA CTPOKH;

- [IPHU BBOJIE CTPOK HAYaJIO TEKYIIEH CTPOKU UIET Cpasy 3a MOCIECIHUM
BBEJICHHBIM 10 3TOTO0 CUMBOJIOM. BBOAUTCSA KOJIMYECTBO CUMBOJIOB,
paBHOE OOBSABICHHOM JUIMHE CTPOKHU. ECIM mpu YTEHUU BCTPETUIICA
CHUMBOJI «KOHEI[ CTPOKK», TO paboTa ¢ 3TOM CTPOKOM 3aKaHYMBACTCHI.
CaM CcHMBOJI KOHIIA CTPOKHU SBJISICTCS PA3ACIUTEIIEM U B IEPEMEH-
HYIO HUKOITIA HE CUUTHIBACTCH;

. Tpoleaypa readln CUMTHIBACT 3HAUCHUS TEKyIIeW CTpoku (aiina,
Kypcop TMEPEBOUTCS B HOBYIO CTPOKY (paiiia, W JaJbHEUIINI BBOJ
OCYILLECTBIISIETCS C HEE.

B kadectBe mpumepa pabOThl ¢ TEKCTOBBIMH (haillaMH PacCMOTPUM
CIEAYIOLIYIO 3aa4y.

3AZIAYA 7.8. B TekctoBom (paitnie abc.txt HaxomaTrcss MaTpHIlbl
A(N,M) u B(N,M) u ux pazmepsl. Haiitn marpunry C=A+B, xoTopyro
nonucarh B (aitn abe.txt.

Crauana co3maanM TeKCTOBBIN (aii abce.txt ciemyromeiit CTpyKTYypHI:
B MIEPBOM CTPOKE yYepe3 MpoOesl XpaHsATCs pa3Mepbl Marpulibl (uucia N u
M), 3aTemM OCTPOUYHO XPaAHATCSI MAaTPUIIbI A U B.

Ha puc. 7.14 npusenen npumep ¢aiina abe.txt, B KoTOpoM XpaHSATCS
matpuibl A(4,5) u B(4,5).
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TeKCT KOHCOJIBHOIO NPUJIOKEHHUS PEUIEHUS 3a1a4u 7.8 ¢ KOMMEHTapHU-
SIMU TIPUBEJICH HUXKE.

dain Opaeka Bwg Mowck CepBulc HOKyMeHTel  Cnpaeka

» @ . O @ & | 9 .

CozfaTe QOTHPEITE CoXpaHnTE MevyaTe... OTMEHWTE
| |abctd @ |

qd o

1.1 2.1 3.24.53.6
J.06.47.88.88.45

4.5 6.7 8.1 9.44.4

7.1 4.23.96.50 3.7

11.1 12,1 -3.12 -4.25 B.6
J.06.47.88.88.45

4.5 6.7 8.1 9.44.4

7.1 4.23.96.50 3.7

CTp7.Ctnb 1 BCT

L atdl

Pucynok 7.14: Cooeporcumoe atina abe.txt

program projectl;

{Smode objfpc}{SH+}

uses

Classes, SysUtils

{ you can add units after this };
var

f:Text;

i,J,N,M:word;
a,b,crarray[1..1000,1..1000] of real;
begin

//CBasuiBaeM QaMJIOBYo0 IIepeMeHHY© f

//c GanioM Ha OMUCKe.
AssignFile (f, 'abc.txt');

//OTKpEIBaeM Ganyg B pexmMme UTeHMS.
Reset (f) ;

//CunTeBaeM M3 I[IePBOM CTPOKM dania abc.txt
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//3Hadvenus N u M.

Read (f,N, M) ;

//TlocnenoBaTENIbHO CUMTHIBAEM 3JIEMEeHTEH

//MaTpuisl A u3 dania.

for 1:=1 to N do

for j:=1 to M do

read(f,ali,jl);

//TlocienoBaTESIbHO CUMTHIBAEM 3SJIEMEeHTEH

//MaTpuiisl B u3 dania.

for i:=1 to N do

for j:=1 to M do

read (f,bl[i,3]1)7;

//®opmupyem MaTpuiy C=A+B.

for 1:=1 to N do

for j:=1 to M do

cli,jl:=ali,Jl+b[1]1[J];

//BakpeBaeM bamn f.

CloseFile (f);

//OTKpEIBaeM Gamnyi B pexmuMe IO3aIlUCH.

Append (f) ;

//0ozanuck MaTpule C B Gani.

for 1:=1 to N do

begin
for j:=1 to M do

//0onuCEHBaEeM OUepelHOM DJIEMEHT

//MaTpullel ¥ npoBeyl B TEeKCTOBHM barii.
write(f,c[1,3]:1:2," "),

//TI0 OKOHUAHWUM BHIBOIA CTPOKM MAaTPULH,

//TepexonyM Ha HOBYK CTPOKY B TEKCTOBOM Odaiye.
writeln (f);

end;

//3akpuiBaeM ¢Gan.

CloseFile(f);

end.

[Tocne paboTel mporpammel ¢aiinn abe.txt Oyaer npuMepHO TaKuM, Kak

IOKa3aHo Ha puc. 7.15.
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TAC LSS EA TRIOTH ) =il = o X
Daidn [Opaska Bwa Nowcs Cepmwe  [JosysenTel Chpassa
CosnaT™e DOTEPRITE CospaHATE MNe44aTh OTHEHNTE

*abc tut

) =h
[
f
ey

I Y
r
I O O P

i H LI 14 'H

B 17.668 B.46
|B6.86 B.88
4. B 4B

i A =]
—
T

Pucynok 7.15: @aiin abe.txt nocne oozanucu mampuyvt C

7.5 3adayu 9dnssi camocmosimesibHO20 peuweHUs!

Bo Bcex 3amaHusx coctaBuTh JiBe mporpammel. IlepBas gomxHa dop-
MUpPOBaTh TUIU3UPOBaHHBIN (aitl. BTopas — cuuTarh IaHHBIE U3 ATOTO
(aiisia, BBIMOJHUTH COOTBETCTBYIOIIME BBIYMCIICHUSI W 3alucarb UX pe-
3yJBTaThl B TEKCTOBBIN (paiii.

1. Co3naTh TUNIU3WPOBAHHBIM (aiiy, Kyaa 3amucaTh n IEIbIX YHCEL.
N3 ucxoanoro ¢aitna chopMUpoBaTh MACCUBBI YETHBIX U HEYETHBIX YHUCEN.
Onpenenuth HauOONBIINKA  OTPULATEIBHBIM KOMIIOHEHT ¢aiiia U Hau-
MEHBIIUN MOJIOKUTEIIbHBIN.

2. Co3nath TUNHW3UPOBAHHBIN (haidsl, KyJa 3amucaTh N LEJbIX YHUCEN.
Ha ocHoBe ucxomHoro daiisia co3/1aTb MAaCCUB YTPOCHHBIX YETHBIX YHUCE.
YHops104uTh €ro 1o yoObIBaHUIO AJIEMEHTOB.

3. Co3nmate TUNU3UPOBAHHBINA (ailsl, KyJaa 3amucarh n IEIbIX YHCElL.
CdopmupoBaTh MacCCUB MOJIOKUTEIBHBIX YUCEIN, JCIISIIUXCS Ha CeMb 0€3
OCTaTKa, UCIOJb3Ysl 3JIEMEHThl UCXOAHOro (aitna. YHopsaouuTh MAacCUB
10 BO3PACTAHUIO 3JIEMEHTOB.

4. Co3narb TUNIM3UPOBAHHBINA (aiiy, Ky/a 3andcarh n BEIIECTBEHHBIX
yucen. M3 koMmoHeHTOB ucxoaHoro ¢aina chopMupoBaTh MacCUBBI, U3
guces, 0onpmux 10 U MEHbIIUX ABYX. BBIYMCINTE KOJUYECTBO HYJIECBBIX
KOMIIOHEHTOB (paiisia.
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5. Co3nate TUNMU3UPOBAHHBIN (ailsl, KyJda 3amucarh N IEIbIX YHCElL.
N3 (aiina co3mate MacCUB, AIEMEHTBI KOTOPOTO SIBJISIFOTCSI TPOCTHIMU YHC-
JIaMH ¥ PACIIONIOKEHBI MTOCJIE MAaKCUMAJIbHOTO 3JIEMEHTA.

6. Co3nate TUNU3UPOBAHHBINA (Dails, KyJqa 3amucarh n IEIbIX YHCElL.
N3 ¢aitna nenbix yucen chopMHUpPOBaTh MAacCHB, 3allMCaB B HETO TOJIHKO
YETHBIE KOMIIOHEHTBI, HAXOIAIIMECS 1O MUHUMAIBHOIO 3JIEMEHTA.

7. Co3naTh TUMMM3UPOBAHHBIN (aily, KyJaa 3amucaTh n BENIECTBEHHBIX
yucen. Caenarb MacCHB W3 3JIEMEHTOB HMCXOJHOIrO (paiiyia, BHECS B HETO
YUCIIa, MPEBOCXOIAIINE CPETHEE 3HAUEHUE CPENU TOJIOKUTEIBHBIX 3HAYE-
HUM (aitna.

8. CoznmaTh TUNU3UPOBAHHBIN (haiis, KyJda 3amucaTh N IEIbIX YHCEIL.
N3 ucxonnoro ¢aina chopMupoBaTh MacCUB, 3alIMCaB B HErO YUCJA, pac-
MOJIOKEHHBIC B (pailie 70 MaKCMMaJIbHOTO 3JIEMEHTA U MOCIEe MUHUMAJIb-
HOTO.

9. Co3narh TUNM3UPOBAHHBIM (paiii, Kydga 3amucaTh n IEIbIX YHCEL.
MaccuB co3math U3 UCXOOHOTO (haitta. BHECTH B HEro MpoCThIe B COBEP-
IIEHHBIE YHCIIa, PACTIOJIOKEHHBIC B (haiiie MeXy MUHUMAJIbHBIM U MAaKCH -
MaJIbHBIM 3JIEMEHTAMMU.

10. Co3naTh TUNMU3UPOBAHHBIN (hailyl, KyJa 3aMucaTh N MEJbIX YUCEIL.
N3 ucxoguoro (daiina copMupoBaTh MacCuB, B KOTOPOM BHadaJI€ Paciio-
JIO)KUTh YETHBIC, a 3aT€M HedeTHble uncia. Onpenenuts HOMEpa Hau-
OOJIBIIIEr0 HEYETHOTO U HAMMEHBIIIETO YETHOTO KOMITOHEHTOB.

11. Co3narh TUNIU3UPOBAHHBIN (hailsl, Kyaa 3amucaTh n MEbIX YHUCEIL.
B ¢daiine nomeHsATr MeCTaMU MUHUMAJIBHBIN CPEIU MOJIOKUTEIBHBIX dJIe-
MEHTOB Y TPETUM T10 CUETY MPOCTOU DJIIEMEHT.

12. Co3naTh TUNMU3UPOBAHHBIN (hailyl, Kyda 3amucaTh n MEbIX YUCEIL.
N3 ¢aiina nepenucarb BCe MPOCTHIE, PACTIOIOKEHHBIE TTOCTIE MAKCHUMAaIIh-
HOT'O 2JIEMEHTa B HOBBIN (paiii.

13. Co3naTh TUNMU3UPOBAHHBIN (ailyl, KyJa 3amucaTh N MEIbIX YUCEIL.
Haiitu cpennee apudmeTrdeckoe Cpeid MOI0KUTEIbHBIX YUCEII, PACIOJIO-
YKEHHBIX JI0 BTOPOTO MPOCTOrO YKCIA.

14. Co3naTh TUMU3UPOBAHHBIN (ailyl, Kyda 3amucaTh N MEJbIX YUCEIL.
[ToMeHATh MECTaMHM MOCIEIHEE COBEPIICHHOE M TPEThE OTPUIATEIBHOE
qucia B (aiine.

15. Co3narh TUNMU3WPOBAHHBIN (aiifl, KyJa 3amucarb n HEeabIX YUCe.
Bce coBepiiieHHbIe W NPOCTBhIE YMCIa U3 MCXOAHOro (hailyia 3amucarb B
MAaCCHUB, KOTOPBIUA YIIOPSIAOYHUTH 110 BO3PACTAHUIO.
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16. Co3narh TUNMU3WPOBAHHBIN (aiifl, KyJa 3amucarb n HEIbIX YUCe.
[TocneaHro0 TpyImy pacroI0KEHHBIX MOAPS] MOJOKUTEIBHBIX YUCEN U3
WCXOMHOTO (paityia mepenucarh B TEKCTOBBIN (haidil.

17. Co3naTh TUMM3UPOBAHHBIN (hailyl, Kyda 3amucaTh N MENbIX YHCEIL.
Haitti B HEM rpymnity moaps pacroiOKEHHBIX MPOCTHIX 3JIEMEHTOB HaM -
OOJIBIIICH JTUHBI.

18. Co3naTh TUMM3UPOBAHHBIN (hailyl, Kyda 3amucaTh n MEbIX YHCEIL.
N3 ucxomuoro (aitna copMupoBaTh MaCCUBBI MPOCTHIX M OTPUIIATEIBHBIX
yucen. OnpeneanuTs HauMEeHbIIIee MPOCTOE YUCIIO B (aiiie u Hanbosbliee
COBEPILICHHOE.

19. Co3naTe TUNU3UPOBAHHBIN (Dailyl, KyJa 3aMucaTh N MHEJbIX YUCEIL.
N3 daiina co3marh MacCuB, 3JIEMEHTHI KOTOPOTO HE SIBISIOTCS MPOCTHIMU
YUCJIaMU U PACTIONIOKEHBI 10 MAaKCUMAJIbHOTO 3HaueHHUs (haitna.

20. Co3narh TUMU3WPOBAHHBIN (haiisl, KyJa 3amucarh n HEeIbIX YUCe.
N3 ¢aitna nenpix yucen chopMUpPOBaTh MAacCHB, 3allMCaB B HETO TOJIHKO
KpaTrHbI€ 5 U 7 3HAYECHUA, HAXOAIINECS IMOCIE MAKCUMAIBHOIO 3JIEMEHTA
daitna.

21. Co3garh TUIM3UPOBAHHBIN (aiiy, KyJa 3alucaTh N BEIIECTBEHHBIX
yucen. Caenarb MacCUB U3 JIEMEHTOB MCXOMHOTO (haiisia, BHECS B HETO
4yuciia, MPEeBOCXOSIINE CPEIHEE 3HAUCHUE CPEIU MOJIOKUTEIBHBIX 3HAYE-
HUM (aitna.

22. Co3narh TUMU3UPOBAHHBIN (aiii, KyJa 3anucarh N BEIIeCTBEHHbIX
yuces. [loMeHATh MECTaMu MOCJEAHEE OTPHUIIATEIBHOE YKCIIO B (haiisie
YETBEPTHIM I10 CUETY YUCIIOM.

23. Co3narh TUNIM3UPOBAHHBIN (Paiii, Ky/a 3amucaTh n BENECTBEHHBIX
yucesn. Hailtu cyMMmy TpeTber TPYHIIbl MOAPSA PACHONIOKEHHBIX OTpHUIIA-
TEJIbHBIX JJIEMEHTOB.

24. CoznaTh TUIU3UPOBAHHBIN (paiii, Kyaa 3amucarh n IEIbIX YHUCE.
YaanuTh U3 HETO YETBEPTYIO TPYIINY, COCTOAIILYIO U3 MOAPSA PACIIOI0XKEH -
HBIX ITPOCTBIX YHCEN.

25. Co3nmath TUIU3UPOBAHHBIN (paiii, Kyaa 3amucarh n IEIbIX YHUCEN.
Haiitu pa3HOCTh MEXIYy CYMMOM MPOCTHIX YUCEJ, HAXOAIUXCS B (aiie,
Y MaKCHUMaJIbHBIM OTpHUIIATEIbHBIM 3HaUeHUEM (aiina.
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8 PaboTta co cTtpokamu u 3anmcamm

B 910l Ti1aBe MBI MO3HAKOMHUMCS C ABYMsI THIIaMHU JaHHBIX — CTPOKa-
MU # 3amucsaMu. Ha mpumepax OymeT mokazaHa paboTa OCHOBHBIX (PYHK-
Uit 00paboTku cTpok. Jlamee unTaTenh MOXKET IMO3HAKOMHUTBLCS C 3AITUCS -
Mu (record). 3anuce — 3TO CIIOXKHas CTPYKTypa JAHHBIX, COCTOSIIAs W3
(UKCHUPOBAHHOTO KOJMYECTBA OOBEKTOB, Ha3bIBaeMbIX noisamu. Ilons 3a-
MIUCU MOTYT OBITh Pa3HOTO THUIIA.

8. 1 O6bpabomka mekcma

YacTto B 3amauax MPOTPaMMHUPOBAHMS TPUXOAUTCS 0OpabdaThIiBaTh
TekcT. O0paboTka Tekcta B Free Pascal cocrout u3 06paboTKu CHUMBOJIOB U
00paboTku cTpok. [ToHsATHE CTPOKHU yKe ObLIO BBEACHO B TNIABE 2 U TaM K€
pPacCMOTPEHBI OCHOBHBIE (PYHKIIMH padOThl CcO cTpokamu. HamomHum
OCHOBHBIC MOMEHTHI.

Cumeon - 310 OykBa, udpa win Kakon-muoo 3Hak. Komosas tabmuna
CHUMBOJIOB COCTOMT M3 256 MO3UIIMH, T.€. Ka)KIbIM CHMBOJI HMMEET CBOU
yHUKaIbHbINA Ko1l 0T 0 10 255. Tak kak Koj cUMBOJIA MPEJCTaBIsIET COOOM
quciio He 0oJiee 255, TO OUYEBUIHO, YTO B MaMSITH KOMIIbIOTEpA OAUH CHM-
BOJI 3aHuMaeT 1 6aiT. [ns paboThl ¢ CUMBOJIAMU CYIIECTBYET THUIT IaHHBIX
char (1 Gaiir).

Cmpoka — 370 HabOp CUMBOJIOB. TEKCTOBasE CTPOKAa UMEET ONpPeeIEH-
HYIO JUIMHY. JJTMHA CTPOKHU — 3TO KOJIMYECTBO CHMBOJIOB, KOTOPBIE OHA CO-
nepxut. Ecnu ogun cuMBou 3aHumaeT 1 0ailT, To cTpoka u3 N CUMBOJIOB
3aHUMAaeT B MaMATH COOTBETCTBEHHO N OaiT. Jlyis paboThl CO CTpOKaMH
CYIIECTBYET THII IAHHBIX String.

Jls 3a1anust B IporpaMMe CUMBOJIBHOM HIIM CTPOKOBOW MEPEMEHHOMN
MCMOJIB3YIOTCS OJMHAPHBIE KaBbIYKHU, HAIIPUMED:

s:='Q'; sl:="'Privet';

B nporpamMme MOXXHO OrpaHWYHUThH JIJIMHY TEKCTa, XPAHUMOIO B CTPO-
KOBOU MEpEMEHHOM. /{151 3TOr0 CTPOKOBYIO MEPEMEHHYIO HY>KHO OOBSIBUTH
cienyomuM obpa3zoM (B CKOOKax yKa3bIBaeTCS MaKCHMallbHas JIMHA
CTPOKH):

var str: string[20];

PaccMoTprM OCHOBHBIE ONIEpPAIMU CO CTPOKAMH.

OpnHo¥l M3 OCHOBHBIX OIEpalueil sSBIseTcsl o0beAMHEHUuEe CTPOK. Bo
Free Pascal qist 3Toro ncnons3ytor onepanuto «+». Hamnpumep:
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var s: string;
begin
s:='my ' + ' ' + 'text';

Pe3ynbTaTtom paboThl onieparopa OyaeT cTpoka my text.
Cmpoxka - 3T0 MacCUB CUMBOJIOB. {111 oOpallieHust K SJIEMEHTY CTPOKH
JOCTAaTOYHO yKa3aTh €ro HOMEP B KBAJPATHBIX CKOOKax PSAJIOM C UMEHEM

cTpoku. Hanmpumep:
var s: string; c: char;

begin
s:='"Privet';
c:=s[4];

Pe3ynpTaTom paboThl OyzieT CUMBOI V.

OcHoBHBIE (YHKIIMU U TPOLEAYpbl 00pabOTKU CTPOK, MPUBEACHBI B
Tabn. 2.7. HekoTopble U3 HUX MBI HEOJHOKPATHO MPUMEHSUIM TIPU pele-
HUU 3a7a4. B ocHOBHOM 3T0 ObuiM (yHKUMHM TMpeoOpa3oBaHUsi CTPOK B
YUCJICHHBIC TUIIBI JAHHBIX U HA000poT. PaccMoTpuM apyrue GyHKIUU pa-
OOTBI CO CTpOKaMH U3 Tabi. 2.7 Ha mpuUMeEpe:

var Strl, Str2, Str3 , Str4d4, Str5: String;

K, L : Integer;

begin

Strl:='lBauHoB'; //TlepBasg CTpoOKa.
Str2:="Cepren'; //BTopas CcTpoka.
Writeln ('Illepras cTpoka -', Strl);
Writeln ('Bropas cTpoka -', Str2);
[/ ————mm e
//PesynpTaT paboTH OINEepPaTOpPOB:
//llepBasgs cTpoka — VBaHOB

//BTopas cTpoka — Cepremn

[)——mmmm e

//ObbenubeHmue 1-1 M 2-1 CTPOK.
Str3:=Strl+' '+Str2; //TpeTbs CTpoOKa.
Writeln('TpeTrbrsa cTpoka -', Str3);

//PesynpTaT paboTH OINEepPaTOpPOB:
//TpeTbsa cTpoka — VBaHOB Cepren
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//OnpeneneHne OJVHE CTPOKU.
L:= Length (Str3);
Writeln ('InuHa TpeTrbem cTpoku-',L,' CcuMBOJOB');

//Pe3ynbTaT paboTH OINepaTopoB:

//OnviHa TpeTbelr CTPOKM — 13 CHMMBOJIOB
/== mm
Strd:="'s'; //UYeTBepTasa CTpOKa.

//Tlonck OYKBH «B» B TpPeTbhel CTPOKe.
K:=Pos (Str4, Str3);

Writeln ('llo3uumsa «B» B TpeTbel crTpoke -',K);
/== mm
//Pe3ynbTaT paboTH OINepaTopoB:

//Tlo3uLMsa «B» B TpeThbel CTpoke — 2
/===

//KonupoBaHue B MepeMeHHyln Strd 6
//CUMBOJIOB, HauMHasg C 8-T0, M3 CTPOKM Str3.
Str4d:=copy(Str3,8,6);

Writeln ('UerBepTasa crtpoka -',Str4);

//Pe3ynbTaT paboTH OINepaTopoB:
//YeTBepTas crpoka - Cepren

//BHIOEJIeHrEe MepPBOTO CJIOBA U3 TPEeTbeM CTPOKM.
//TlepBoe cJ0oBO — Habop OYyKB OT [IEPBOITO
//cuMmBoOJila mo npobesa.

Str5:=Copy (Str3,1,Pos (' ',Str3)-1);

Writeln ('IlepBoe cJoBO B 3-M CcTpoke - ',Strd);

//Pe3ynbTaT paboTH OINepaTopoB:
//TlepBoe CJIOBO B TpPEeThelM CTPpOKe - JBaHOB

//YnoajeHve M3 TpeTbel CTPOKU

//OBYyX CHMBOJIOB, HauMHad C 5-1 [NO3ULIUM.
delete (Str3,5,2);

Writeln('3-a cTpoka nocye ynajeHus -',Str3);

//Pe3ynbTaT paboTH OINepaTopoB:
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//TpeTba CTpoka I[ocjie yrajieHus — VBau Cepren

end.
3AZIAYA 8.1. Halitn cyMMy 3JIEMEHTOB YUCJIOBOTO MAaCCHUBA.

3amada oueHb npoctasd. Ee anroputm mogpoOHO paccMOTpeH B II. 5.5 .
Ho tak kak B gaHHOU TJaBe pedb UJET 00 00pabOTKE CTPOK, MPEAIOJo-
’KUM, 9YTO MacCUB BBOJUTCS B Ioje Edit ¢hopMbl, TO €CTh MpPEACTaBIISICT
coOOM CTPOKY CHUMBOJIOB. 3HAUUT, JJIsI PEHICHUS 3aaud HYKHO CTPOKY
npeoOpa3oBaTh B YMCIOBOM MAacCHUB. DTO MOXKHO clesaTh Tak. M3 mucxo-
HOM CTPOKH BBIJICIUTH TPYNIy CUMBOJIOB (ITOACTPOKY), PACTIOJIOKEHHBIX
1o mepBoro npoodena. [lomyyeHHy0 MOACTPOKY MpeoOpa3oBaTh B YHCIIO.
Ecnu npeoOpazoBaHre MpoOILIO YCIEIIHO, MOMYyYEH MEPBBINA JIEMEHT YH-
CJIOBOI0 Maccusa. Jlamee Hy»KHO YOAJIUTh HOACTPOKY U CIEAYIOLIUN 3 HEU
nmpoOen U3 UCXOAHOM cTpoku. McxomHas cTpoka cTaja Kopoye, U BTOPOM
AJIEMEHT MACCHUBA NEPEIBUHYJICS B Hadalo. BeljernieHue MOACTPOKH 10
nepBoro mpobesia U Mpeodpa3oBaHUE €€ B YMCIO JACT BTOPOMl BJIEMEHT
MAacCHBa U TaK Jajee.

Nrak, cozmanum HOBBIN NpoekT. Ha popme (puc. 8.1) pazmectum mnoje
Editl 18 BBOJA MCXOJHBIX JAHHBIX, KOMIIOHEHT L1 stBox1 i BEIBO-
Jla pe3yanbTaToB U KHONKY Buttonl g 3amycka IIpOeKTa.

[Ipenmnonoxum, 4To CBOUCTBO Text monsd Editl umeeT BUI:

Text =1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
& Npumep ]

Pucynoxk 8.1: Oxkno gpopmul ons cuu-
MbIBAHUS MACCUBA
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Hwxe npuBeneH TMCTUHT TpOrpaMMbl C KOMMEHTapUsiMU. Pe3ynbrarsl
paboTHI MPUIIOKEHHUS MOKa3aHbl Ha puC. 8.2.
unit Unitl;
{Smode objfpc} {SH+}
interface
uses
Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;
type
{ TForml }
TForml = class (TForm)
Buttonl: TButton;
Editl: TEdit;
Labell: TLabel;
Label?2: TLabel;
ListBoxl: TListBox;
Memol: TMemo;
procedure ButtonlClick (Sender: TObject);
private
{ private declarations }
public
{ public declarations }
end;
var
Forml: TForml;
implementation
{ TForml }
procedure TForml.ButtonlClick (Sender: TObject);
var Strl, Str2, Str3: String;
1: 1integer;
word: String;
x: array [0..100] of real;
Sum: real;
begin
//UrteHue cTpokm u3 nosig Editl OomanoroBOTO OKHaA.
Strl:=Editl.text;
//BeIBOI CTpOoKM B nojie ListBoxl1.
ListBoxl.Items.Add (Strl) ;
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//ECny NepBH CUMMBOJI — OpoOeJj, TO yIajigseM eTo
if Strl[l1] = ' ' then Delete(Strl,1,1);
//ECiIM B CTPOKE eCThb IOBOMHBE IPOOeJsH,

//TO 3aMeHsgeM UX OIMHAPHLIM.

while Pos (' ',Strl) > 0 do

Delete (Strl, Pos (' ', Strl),1);
//TlyCcTh [OCJIeOHUNM CHMMBOJI B CTPOKe — mpober.
if Strl[Length(Strl)] <> ' ' then

Strl:=Strl+' ';
1:=0; Sum:=0;
//OpranmusyeM LUKJ IJ9 PaboTH
//C BJIeMeHTaMu CTPOKU.

repeat
//BrmesigseM TPyINy CUMMBOJIOB OO Hnpobera.
Word:=Copy (Strl,1,Pos(' ',Strl)-1);

/ /TlpeoB®pasoBEIBAEM CTPOKY B BelEeCTBEHHOE UMCIIO,
//3anuceBaeM ero B 1-BIM 3JIEMEHT MaccCHuBa
x[1] :=StrToFloat (Word) ;
//BeIUMCIIIEM CYMMYy 3JIEMEHTOB MacCCUBa.
sum:=sum+x[1];
inc (1) ;
//YnanseM u3 MCXOIHOM CTPOKM IMOINCTPOKY
/ /v crnemyommi 3a Hel npober.
Delete (Strl, 1, Length (Word)+1) ;
//BeiBomuM B mnoJe ListBoxl HOOCTPOKY.
ListBoxl.Items.Add (Word);
//UUKJI BHIIOJIHAETCS OO TeXxX II0p, IoKa
//ojiuHa CcTpokmu He Oynmer pasHa 0.
until Length (Strl) = 0;
//TlpeobpasyeM BeleCTBEeHHOE BHAUEHMNEe CYMMH
//B CTpokoBOe U (OpPMMPYEM CTPOKY IJiS
//BEIBOmA B mnoJjie ListBoxl.
Str2:='Summa ='4+FloatToStr (sum) ;
//TlpeobpasyeM LEJIOUMCIJIEHHOE 3HaueHUe
//KoIMUueCcTBa DJIEMEHTOB MAaCCHMBA B CTPOKOBOE
/ /v bopMMpyeM CTPOKY IJiS BHBOIA
//B mnoye ListBoxl.
Str3:='Kolichestvo elementov ="'+IntToStr (i) ;
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//BEHIBOOMM CYMMYy 3JIEMEHTOB MaCCHBa.
ListBoxl.Items.Add(str2);
//BEIBOOIVM KOJIMUECTBO DBJIEMEHTOB MacCHuBa.
ListBoxl.Items.Add(str3);
end;
initialization
{ST unitl.lrs}
end.

[T =

M0 AHEIF MACCHE

|1.21.31.41.51.51.?1.81.9 20

PezyneTaTel

21.31.415161.7181320

1.
1.
1.
1.
1.
1.
1.
1.
1.

[ auiot Nup a8 PR S

20
Summa =144
K.olichestvo elementoy =3

Pucynok 8.2: Pezynbmamul pabomul npo-
epammsl Kk 3a0ade 8. 1.

8.2 Paboma c 3anucsmu

NHorma BO3HHMKAaeT HEOOXOAUMOCTh OOBEIWHHUTHL B OIHOM THIIC
HECKOJIbKO pa3HbIX TUNIOB AaHHBIX. B Free Pascal nnsg sToro npumensiercs
CTPYKTYPHBIM TUN JAHHBIX — BalMCh. 3alUCh COCTOUT U3 (PUKCHUPO-
BAaHHOTO YHCJIa KOMIIOHEHTOB, HAa3bIBAEMOTO MOJsAMH 3anucu. B oOiiem
CJly4yae ONMCAHUE 3AIUCU BBIIVISIAUT TaK:

type

UMA 3anucu = record
nojsiel: Twum;
roJjieZ : TUIL;

rnojgeN : Tur;
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end;

B mporpamme mepeMeHHas THIIA 3alUCH OOBSABISACTCS CIICTYIONTUM
obpazom:

var MMH_HepeMeHHOM . MMH_BaHMCM,‘

K xaxxaomy w3 moJiel 3amucu MOXXHO TOJTYYUTh JIOCTYT, UCIOJb3Ys
COCTaBHOE WM. [l 3TOro BHa4aje MUILETCA WMS MEPEMEHHOM, 3aTeM
TOYKA, 3aTEM UMsI TIOJISI.

3AJZIAYA 8.2. N3BeCTHBI IJIMHBI CTOPOH TPEYTOIbHUKA @, b U c. Bbi-
YUCIIATH TUTOIIA/Ib TPEYTOIBHUKA S.

[TogoOnas 3amgaua ObL1a pacCMOTpEHa BO BTOpoi miaBe. B 3amaue 2.1
NoAPOOHO ONKcaHa MaTeMaTudecKasi MOCTAHOBKA U aJITOPUTM PELICHUS.
PaccMOTpuM TOCTaBIEHHYIO 33Jady B KOHTEKCTE JaHHOM ImaBbl. Co3na-

UM 3anmuch — Triangle (TPEYyrojbHHK) C TPEeMs MOJSIMU — a, b U C
(CTOpOHBI TPEYTOJIbHUKA) ¥ BBIYMCIUM TUIOIIA/Ib TPEYTOJIbHUKA MO (hOpMY-
ne I'epona.
program Projectl;
type
//3anmce — TPpeyIroJibHUK,
//TOJIS — CTOPOHH TPEeyTOJIbHUKA

Triangle= record
a, b, c: real;
end;
//OBbaBJIeHre MepeMeHHOM Tumna Triangle.
var x: Triangle;
p, S:real;

begin
write('a=");
readln( a); //BBOI SBHaueHMd B II0JIe a.
write (' ")
readln( b) //BBOI BHaueHMd B I[IoJie b.
)

write (' c—'
readln (x.c) //BBOI BHadueHMd B IIOJIe C.
/ /BBIUMCIIEHME MOJyIlIepuMeTpa
p:=(x.a+x.b+x.c)/2;
//TlpoBepKa CymeCTBOBAHUS TPEeyTOJIbHMKA -
//TIOOKOPEHHOE BHpAaxeHre g QOopMyJikl ['epoHa
//OOJIKHO OBITH TIOJIOXUTEJILHBIM .
1f p*(p—x.a)*(p—x.b)*(p—-x.c)>0 then

e Yo o

~
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begin
/ /BEIUMCJIEHME M BEBOJ IIJIOWANN .
s:=sqgrt (p* (p-x.a) * (p—x.b) * (p—-x.c));
writeln ('Ilymomans S=', s:7:2);
end
else
writeln ('TpeyTOJIbHUMK C 3alJaHHBIMU
CTOPOHaAMM He CylecTByeT.');
end.

DJjieMeHTaMHt 3amuceid MOryT ObITh KaK MPOCThIC, TaK U CTPYKTYPHUPO-
BaHHbIC TUIBI. HUKaKkuX OorpaHUYEHHN HA BIOXKEHHE OJHOW CTPYKTYpPHI B
JIPYTYIO HE CYLIECTBYET.

Hanpumep, coznaaum 3anuck Student, kotopas OyJeT COCTOSITh U3 TO-
jei: dhaMuaus, uMs, TPyNIa, ONEHKH 10 ISTH IUCIUIIMHAM U aapec. B
CBOIO OYEpEb MOJIE «AZIPEC» TAKKE CAETAEM 3aIlUChIO0, COCTOSIIEH U3 0~
JIEW: TOPOI, YU, JOM, KBAPTUPA.

type
adress = record //3anmucek «Ampec».
//TIOJId ¢
city, //Topox,
street: string; //ynuia,
house, //moowMm,
apartment: integer; //KBapTHPa.
end;
student = record //3Banmnce «CTymeHT».
//Tions:
surname, / / bamunmsg,
name: string; / /M4,
group: string; //Tpynna,

/ /OLleHKH,
estimation: array [1l..5] of integer;
residence: adress; //ampec.

end;

[locne oOBsiBIEHUS] TakoW 3amucu oOpallleHHe K MOJsIM OcCyllle-
CTBJISIETCS TaK:
var Ivanov: student;
X: array [1..100] of student;
begin
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Ivanov.group:='008"';

Ivanov.residense.city:="'Kuer';
//y TepBOTO CTyIeHTa 5-g oleHKa =3
x[1] .estimation[5] :=3;

C ucnonp30BaHMEM KJIFOUEBOIO cjoBa With K MOJISIM 3alHMCH MOXKHO
oOparaTecs 0€3 ykazaHus npeduKca KaXXIblid pa3 ¢ Ha3BaHUEM I10JIs:

with <nepemenHas> do <omnepaTop>
Hampumep:
with stud do
begin
with residence do
begin

city:="'JoHeuk';

street :='Aprewma';

house:=145;

apartment:=31;
end;
surname:="'lBaHOB';
name:="'AHngpen';
birthday :='01.11.1990"';
group :='®07"';
estimation[1] :=3;
estimation[3]:=4;
estimation([4] :=3;
end;

estimation[2] :=5;

estimation[5] :=5;

3AZIAHA 8.3. Coznmarb 6a3y nmaHHbIX «CBeieHUs O CTyaeHTax». B
nporpamMme IMpeayCMOTPETh pacueT CpeHero Oaia CTyJAeHTa, COPTUPOB-
Ky 10 andaBUTy, BEIBOJ PE3YyJIbTaTOB B TUAJIOTOBOE OKHO M B TEKCTOBBIN
aii.

Cozmaaum HOBBIM TipoekT. Ha ¢opmy (puc. 8.3) momectum JBeHa-
JaTh 00beKTOB THIIAa TEd1t s BBOAA MCXOMHBIX JAHHBIX, OOBEKT THIIA
StringGrid (ColCount=8, RowCount=1) s BbIBOJA PE3YyJIbTATOB
Y TPU KHONIKH TUIa Tbutton:

Buttonl — s YT€HUs JAHHBIX U3 IOJEW BBOJA U UX IOCIEAYIO-
IIEH OYMCTKU;
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Button2 — s COPTUPOBKH JAHHBIX MO an(aBUTY;
Button3 — s BhIBOAA pe3yJbTaTOB B Tabmuiy StringGridl

Y 3alKICH X B TEKCTOBBIN (aii.
TexcT nporpaMMbl ¢ KOMMEHTapPHUSIMU MIPUBEJICH TAJIEE.

& Npumep

Pucynoxk 8.3 Ilpumep gpopmul ons 3a0aqu 8.3
unit Unitl;
{Smode objfpc} {SH+}
interface
uses
Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls, Grids;

type
{ TForml }
TForml = class (TForm)

Buttonl: TButton;
Button2: TButton;
Button3: TButton;
Editl: TEdit;
Editl1l0: TEdit;
Editll: TEdit;
Editl2: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Edit4: TEdit;
Edit5: TEdit;
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Edit6: TEdit;

Edit7: TEdit;

Edit8: TEdit;

Edit9: TEdit;

Labell: TLabel;

Label2: TLabel;

Label3: TLabel;

Labeld: TLabel;

Labelb: TLabel;

Label6: TLabel;

Label’7: TLabel;

Label8: TLabel;

Label9: TLabel;

StringGridl: TStringGrid;

procedure ButtonlClick (Sender: TObject);

procedure ButtonZ2Click (Sender: TObject);

procedure Button3Click (Sender: TObject);

procedure FormCreate (Sender: TObject);
private

{ private declarations }

public
{ public declarations }
end;
//Onmucanve 3anucu «AOpec CTyIeHTa».
adress = record
city, street : string; //Topon, ynuua,

house, apartment: integer;//mom, KBapTUpa.
end;
//Onmucanme sBanmucu «CBemeHud O CTyIeHTEe».
student = record

surname , name : string; //bavmuaua, wnms,
group : string; //Tpynna,

/ /OLLeHKH,
estimation: array [1..5] of integer;
residence : adress; //anpec,

s ball: real; //cpenunyt GaJl.
end;

var
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Forml: TForml;
//Maccup mnepeMeHHBX Tuna student.
x: array [0..100] of student;
//JlokaJibHasa IepeMeHHasa IOJid [oIcueTa
//KoNMMuecTBa CTYIEHTOB.
1: 1integer;
implementation
{ TForml }
//TMpolenypa MHULKAIU3ALUUU QOPMEL.
procedure TForml.FormCreate (Sender: TObject);
begin
i:=0;//xonuuecTBO CTymeHTOB paBHO 0.
end;
//Mpouenypa pad®oThH KHOIKMU «3alOMHUTHL IaHHEE .
procedure TForml.ButtonlClick (Sender: TObject);
var sum, J:integer;

begin
//UTeHue »JaHHBIX M3 IIOJIelM BBOIA.
X[1].surname:= Editl.Text;
X[1] .name:= Edit2.Text;
x[1].group:= Edit3.Text;
X[1] .residence.city:=Editb.Text ;
X[1] .residence.street:= Edit6.Text;
x[1] .residence.house:=
StrToInt (Edit7.Text) ;
xX[1] .residence.apartment:=
StrToInt (Edit8.Text) ;
X[1] .estimation[1l] :=strTolInt (Editd.Text) ;
X[1].estimation[2] :=strTolInt (Edit9.Text) ;
X[1].estimation[3] :=strTolInt (Editl0.Text) ;
X[1] .estimation[4] :=strTolInt (Editll.Text) ;
X[1].estimation[5] :=

strToInt (Editl2.Text) ;
/ /BruMcIIeHMe cpenHero 0fajja CTyIeHTa.
sum:=0;
for j:=1 to 5 do
sum:=sumtx[1] .estimation[]];
x[i].s ball:=sum/5; inc(i);
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//OunieHmre noJiell BBOIA IJIS CJSOYIIMX OaHHBX.

Editl.Text:= '"'; Edit2.Text:= '"';
Edit3.Text:= "'"'; Editd.Text:= "'';
Edit5.Text:= ''; Edit6.Text:= '';
Edit7.Text:= ''; Edit8.Text:= '';
Edit9.Text:= ''; Editl0.Text:= '"';
Editll.Text:= '"'; Editl2.Text:= '';

end;

//Tpouenypa pab®oThe KHONKU «BHBECTM IaHHBIE .

procedure TForml.Button2Click (Sender: TObject);

var f:textfile; 7: 1nteger; s: string;

begin

//KommuecTBO CTpOK B Tabiuie StringGrid

//Ha omuH 6oJiblle, UYeM KOJMUECTBO CTYIEHTOB,

//odHa CTpokKa IJig Wanky TaOJuIH.
StringGridl.RowCount:= 1i+1;

//BHIBOL WAalNKy TaOJMLE.

StringGridl.Cells[1,0] :="0amunmusa' ;
StringGridl.Cells[2,0]:="VMma"' ;
StringGridl.Cells[3,0] :="T'pynna' ;
StringGridl.Cells[4,0] :="Toponm' ;
StringGridl.Cells([5,0] :="Ymauua' ;
StringGridl.Cells[6,0]:="Iom/xB." ;

StringGridl.Cells[7,0] :="CpengHun Oamnn' ;
//BEHIBOI CBeIEHMM O CTyIeHTax B J-I0 CTPOKY.
for j:=1 to 1 do
begin
StringGridl.Cells[1l,]]:=
x[jJ-1] .surname ;
StringGridl.Cells[2,]]:=x[7J-1] .name;
StringGridl.Cells[3,]]:=x[7J-1].group;
StringGridl.Cells[4,]]:=
x[J-1] .residence.city;
StringGridl.Cells([5,]]:=
x[J-1] .residence.street;
s:=inttostr(x[j-1] .residence.house) +
'"/'+inttostr(x[Jj-1] .residence.apartment) ;
StringGridl.Cells[6,]]:=s ;
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StringGridl.Cells([7,]]:=
floattostr(x[j-1].s ball);

end
//BHIBOI pPes3yJIbTATOB B TEKCTOBHM OGami.
assignfile(f, 'g:\student.txt');
rewrite (f) ;
for j:=1 to 1 do
begin

writeln(f,x[j-1].surname:20,

x[j-1] .name:15,

xX[J-1] .residence.city:15,"', ",
x[]J-1].residence.street:15,
x[j-1].residence.house:4,"'/",
x[J-1].residence.apartment,
' Sr ball=',x[j-1].s ball:4:1);

end;

closefile (f);

end;

//Tlpolienypa pPaboThH KHOIKM
//«COpTUPOBATL MO albaBUTY> .
procedure TForml.Button3Click (Sender: TObject);
var j, k :integer;
temp: student; //llepemMeHHasd IOJ9 COPTUPOBKMU.
f:textfile;
Begin
//CopTupoBKa IO IMOJIO sSurname MeTOOOM IIYy3hpPbKa.
for j:= 0 to 1-1 do
for k:=J+1 to i-1 do

if x[j].surname > x[k].surname then

begin
//CTPOKM MEHSITCI MeCTaMM.
temp:=x[]J]; x[]]:=x[k];x[k]:=temp;
end;
end;
initialization
{S$ST unitl.lrs}
end.
Pesynbrarsl paboThl MpOrpaMMbl MPEJACTABIEHBI Ha puc. 8.5 — 8.7.
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[Ipu 3amycke mporpaMmbl M BBOJIE CBEJCHHM OKHO (POPMBI BBITJISIUT
TaK, Kak nmokazaHo Ha puc 8.5. Korna 3anuch BBejieHa, ClAeAyeT MIEIKHYTh
110 KHOIIKE «3allOMHUTH JAHHBICY», IIPU ATOM II0JIs BBOAA OUMIIAIOTCS JIJIS
BBOJA cienytonien 3anucu. [locie memyka no kHonke « BIBECTH TaHHBIEY
TaOIuIIa 3aMOIHAETCS BBEICHHBIMU CBefieHUsIMU (puc.8.6). [locie mienuka
1o kHomke «CopTupoBaTh MO aja(aBUTy» HYKHO MOBTOPHO IIEIKHYThH IO
KHOMKe «BwiBecTn maHHBIe», YTOOBI YBUACTH OTCOPTHPOBAHHBIA CITHUCOK

(puc.8.7).
Wpep
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Pucynox 8.7: Okno gpopmwl nocie copmuposku 3anu-

ceul no nono « Pamunusy

8.3 3adayu dnsi camocmosimesibHO20 peweHusi Mo meme

«Cmpoku»

JlaHa cTpoka TeKCcTa. BBIMOIHUTE ¢ HEW CIEAYIOIIUE NCUCTBUA:

1. ITocunTaTh KOJIMYECTBO 3AIISITHIX B CTpPOKC.

2. 3aMeHUTh B CTPOKE Bce LUPPHI HA MpoOen. BoIBecTH KOJIUYECTBO

3aMEH.
3. ITocuuTarh B CTPOKE KOJIMYECTBO LUGP.
4. Ynanuth U3 CTPOKH BCE 3aISATHIC.
5. Ilocuurarpk B CTPOKE KOJIMYECTBO CJIOB.

6. YnanuTh U3 CTPOKH BCE CI0BA, HAUMHAIOIINECS HA OYKBY «O0).

7. Iocne kaxxaoro npoOena BCTABUTh CUMBOIT *,
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8. HaiiTu B cTpOKE caMO€ NIMHHOE CIIOBO.

9. Ilepen kax1bIM MPOOEIOM BCTaBUTh MPOOET U CUMBOJI +.

10. ITocunTars cyMMy BCEX YHCEN, KOTOPHIE BCTPEYAIOTCS B CTPOKE.

11. ITocunTarh B CTPOKE KOJIMYECTBO CJIOB, HAUUHAIOIIUXCS Ha «ABY.

12. 3aMeHUTHh B CTPOKE JBOMHBIE MPOOESbl HA OAMHAPHBIA MPOOEIL.
BriBeCcTH KOJIMUYECTBO 3aMEH.

13. BcTaBuTh MOCIE KaKI0r0 CJIOBA 3aISTYIO.

14. TTocne kaxa0ro cJioBa BCTABUTH CUMBOJT «;).

15. IlocunTars B CTPOKE KOJTUUYECTBO CUMBOJIOB «:» U <G».

16. Ynanute U3 CTPOKH BCE MUQPHI.

17. ITocuntars B CTPOKE KOJIMYECTBO CJIOB, 3aKAHUYUBAIOIIUXCS CUMBO -
JIAMU «asb».

18. Halitu B cTpOKe camoe KOPOTKOE CIIOBO.

19. BcraButh mociie KakJO0ro CjIoBa, 3aKaHYMBAIOIIETOCs Ha OYKBY
«0», c1oBO «Oroy.

20. YnanuTe U3 CTPOKH BCE CII0BA, COCTOSIINE U3 TIATH OYKB.

21. HaliTu B CTpOKE KOJUYECTBO CJIOB, HAUMHAIOIIMXCS HA OYKBY «a»
Y 3aKaHUYMBAIOIINXCSI OYKBOM «T».

22. YnanuTh U3 CTPOKU BTOPOE, TPETHE U MATOE CIIOBA.

23. Ilepen xaxaoit g poit BCTaBUTH CUMBOJT No.

24. TlocunTaTh B CTPOKE KOJIUUYECTBO TJIACHBIX OYKB.

25. YnanuTth U3 CTPOKH BCE CJIOBA, HAUMHAIOIIMUECS W 3aKAHYMBAFOIIIHN -
€Csl Ha «O».

8.4 3adayu Ons caMocmosimesnbHO20 pelieHuUsi 1o MmeMe
«3anucu»

1. Co3parb CTPYKTYpy € JaHHBIMU 110 Tadnuie 8.1:
Tabnuna 8.1. [IpupocT HaceaeHus: B ropoaax

T'opon IIpupocr Hace/ieHHs1, THIC. YeJl.
1999 2000 2001 2002 2003
MakeeBka 2,5 1,3 -0,2 -0,1 0,6

J10o0aBUTh M BBIUUCIUTH B CTPYKType mose «CpemHuid MmpUupocT».
OnpenenuTh KOIUYECTBO TOPOAOB C OTPHULATENIBHBIM MpupocToM B 2003
rogy. YIopsI04UTh 3alIMCH 10 BO3PACTAHUIO CPEIHETO IPUPOCTA.

2. Co3aarh CTPYKTypy ¢ AaHHBIMH 1o Tabnuie 8.1. Jlo6aBUThH U BHI-
YUCIIUTh B CTPYKType mnosie « MUHUMaNbHBIN OpupocT». OnpenennuTh Ko-
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JUYECTBO roposioB ¢ npupoctoMm B 2003 romy Gomee 2 Thic. yen. Buimos-
HUTh COPTUPOBKY 3amnucer no noiito «l'opom». HazBanus ropogoB ymops-
JIOYUTH 1O anhaBUTY.
3. Co3nmarb CTPYKTYpy C JaHHBIMH MO TabiuIe 8.2:
Ta6mua 8.2. CBeeHus o ToBape
HazBaumue dadpuka Iena JlaTa BbIILycKa KoanuecTBo

[TapoBo3uk Urpymka 125,00 01.02.2007

J100aBUTH U BBIYUCIUTH B CTPYKType noje «Llena co ckuakoit», BBOAS
MPOIEHT CKUAKK ¢ (popMbl. HaliTi o011iee KoIM4ecTBO UTpyliek ¢ Gpadpu-
ku «Urpyiika». YnopsaouuTs 3anucu no yosiBaHuto mnois «Llenay.

4. Co3narh CTPYKTYpYy C JaHHBIMH 110 Tabmuie 8.2. Jlo0aBuUTh M BBI-
YUCIUTH B CTPYyKType nojie «Cymma npoaaxuy». HaliTu konu4aecTBo Ha3Ba-
HUW UTPYILIEK, Y KOTOPHIX II€HA MEHbIIIE 00IIIEeH CpelHeN 1IEeHbI BCEX UTPY-
HIEK. YIOPAJAOYUTH 3aAMUCH MO0 HA3BAHUIO UTPYIIEK.

5. Co3narb CTpYKTYpy C JAaHHBIMH 10 TabiuIe 8.5:

Tabnuna 8.5. CBeeHuUs 0 MIKOJIbHUKE

damuiiusa Nms Jara poxkaeHust IIkosa Kuacc
Cepreen Ceprei 05.05.1994 112 9-A

J1006aBUTHh M BBIYUCIUTH B CTPYKType mnojie «Bo3pacTt», BBOAS TEKy-
nyro gary ¢ (gopmbl. OnpenenuTh KOJIMYECTBO IIKOJIBHUKOB C MUMEHEM
Cepreii. YOOpsSI0YUTh 3aIIMCH IO HOMEPY LIKOJIBI.

6. Co3narb CTPYKTYpy C AaHHBIMU 10 Tadnuie 8.5. J[00aBUTH U BbI-
YUCIUTh B CTPYKType mnoine «l'ox oOydeHus», yOpaB U3 Ha3BaHuUs Kiacca
OykBy. HaliTu KomM4yecTBO y4EHUKOB 9-X KJIacCOB. BBIMIOIHUTH COPTUPOB-
Ky 3anucet no nojto «Damumnusy. aMuiInu ynopsgounuTh 10 ai(paBuTy.

7. Co3narh CTPYKTYpY € JAaHHBIMU MO Tadnuie 8.6:

Tabnuma 8.6. CBeaeHus o nmpogaxkax

IHpunrep KosmuectBo, IT. Ilena, $

AuBaps | ®@eBpajb Maprt
Samsung CLP-310 |25 20 26 550

J100aBUTh U BBIYUCIUTH B CTPYKType nojie «Beipyuka». HaliTu cpeanioro
LICHY [IPUHTEPOB. YIOPSAOUNTH 3aIMCHU 11O BO3pacTaHuio noist «Llenay.
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8. Co3aarh CTPYKTYpy C JaHHbIMU 1o Tabiune 8.6. Jlo6aBUTH U BbI-
YUCIIUTh B CTPYKTYype 1osne «Cpeanee konnyectBo». Halltu cpeaHee kom-
YECTBO MPUHTEPOB B KAXKJIOM MECALE. YIOPSIOUUTh 3AIUCH 10 HA3BAHUIO
MIPUHTEPA.

9. Co3narb CTPYKTYpY C AaHHBIMU 10 Tabnuie 8.6. [[00aBUTH U BbI-
YUCJIUTH B CTPYKType nosie «O01ee konmyecTBo». Hailtu oOlee konmye-
CTBO MPOJAHHBIX IPUHTEPOB B KAXKAOM MECSALE. YIIOPANOYUTH 3AMUCH 11O
BO3pacTanuto noss «O011ee KOJIMIeCTBOY.

10. Co3narh CTPYKTYpy € JJaHHBIMH 1O Tabnuie 8.6. [J00aBUTh U BbI-
YUCIIUTh B CTPYKType noiie «Llena co CKuaKow», BBOMS MPOLEHT CKUIKH C
dbopMmbl. Haliti KonmdecTBO IPUHTEPOB ¢ IicHOM Oosee 5008. Ymopsimo-
YUTh 3aIIMCU 110 YOBIBAHUIO I[CHBI.

11. Co3nath CTPYKTYpY C JaHHBIMU 110 Tabnuie 8.7:

Tabnuia 8.7. CBefieHUs O COTPYIHUKE

OUO Hara poxaenusi | Jlomknocrs | Crax Oxian

Ceprees C. N. 12.03.1966 Menemxep 2 1250

J1006aBUTHh M BBIYUCIHUTHL B CTPYKType mone «lIpemus», paccuurtan ee
no cienyromemy npuniuny: 20% ot oknaaa, eciau crax oonee 10 jert, B
npotuBHOM ciaydae 10%. HailTu konruecTBO COTPYAHHKOB CO CTaXKeM 00-
nee 10 netr. YnopsigounTh 3aucH 1Mo JOJHKHOCTH.

12. Co3narh CTPYKTYpPY € JaHHBIMHU 11O Tabmuie 8.8. J[00aBUTh U BbI-
YUCJIUTH B CTPYKType mojie «Bo3pacTty, TeKyIlIyro 1aTy BBOIUTH C (POPMBI.
HaiiTu cpegHuii okJiag BCeX COTPYIHHUKOB. YNoOpsaounuTh 3amnucu no GHO.

13. Co3narh CTPYKTYpY € JJaHHBIMHU 110 Tabmuie 8.8. J[00aBUTh U BbI-
YUCJIUTh B CTPYKType mnojie «Bo3pacTy, TeKyIIyro 1aTy BBOIUTH C (POPMBI.
OrnpenenuTh KOJIMYECTBO MOJIOJBIX CIIEIUAINCTOB (Mooxke 25 neT). Ymo-
PANOYUTH 3AMUCH MO BO3PACTAHUIO OKJIA/IA.

14. Co3nate CTPYKTYpy C JaHHBIMH 1O TabmuIe 8.8:

Tabnuia 8.8. CBeneHust 0 mpogaxax MyTEBOK

MecTo oTabIXa Koau4vecTBo, 1IT. Iena, $
HNroab ABryctr | CeHTsa0pB
I'enenmxuk 255 203 198 510

J100aBUTH M BBIYUCIUTH B CTPYKType mosie «CpeaHee KOIUYECTBOY.
Haiitu oO1iee KOJIM4ecTBO MyTEBOK B KaXJOM MecsIle. YNOPSI0YUTh 3a-
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IIACH TI0 MECTY OTAbIXA.

15. Co3narb CTPYKTYpy € JaHHBIMHU 10 Tabnuie 8.8. [[00aBUThH U BbI-
YUCIIUTh B CTPYKType nosie «Jloxom or myreBok». HaTtu cpenHrow ueHy
IyTEBKU. YIIOPAAOYUTH 3aIIMCH IO BO3PACTAHUIO LICHBI.

16. Co3naTh CTPYKTYPY € JaHHBIMU 110 Tabnuie 8.9:

Tabnuia 8.9. CBefieHUs O COTPYJTHUKE

PUO Jara poxaenust J0JIZKHOCTH HHon | Oxuan
Ceprees C. 1. 12.03.1966 Menemxep Myx. 1250

J1006aBUTH U BBIYUCIUTH B CTPYKTYpE MOJIE «3apIuiaray, pacCunTaB ee
MO CJICIYIONIEMY MPUHIUITY: K OKJIaay A00aBUTh NpeMuio B pazmepe 15%
OT OKJIaJia. YnopsaouuTs 3anucu mo ®HO.

17. Co3natrh CTPYKTYpy C HaHHBIMU 110 Taonuile 8.9. Jo0aBUTh U BbI-
YUCJIUTh B CTPYKTYype noie «Bo3pact», Tekyuryto gaty BBOIUTH C ()OPMBI.
OnpenenuTe KOJIWYECTBO MYKUYMH M KEHIIHUH. YIOPSJIOYHUTH 3alUCH 1O
JIOJ>KHOCTH.

18. Co3nark CTpYKTYpy € JaHHBIMU 10 Tadmuie 8.10:

Tabnuna 8.10. CBeneHust 0 HAyYHBIX COTPYTHUKAX

®amvuiusa | Uaunuansl | Yyenas crenenb |l'ox poxaenus | KosudecTrBo crarei

Cepreen C. A JlonieHT 1971 25

J100aBUTH M BEIYUCIUTD B CTPYKTYPE M0JI€ K AKTUBHOCTBY IO CIEAYIO-
EMy MPUHIIANY: €CIIU KOJW4YeCcTBO crarei 6osiee 10, To B mose 3anucarhb
npoOes1, B MPOTUBHOM ciiydae — ¢pazy «Paborars nyurey. YnopsaouuTh
3aMucy 1o HpamMuiIum.

19. Co3nate CcTpyKTypy € JaHHbIMU MO Tabmuie 8.10. Ymamutes co-
TpyaHUKA ¢ aMmIiel, KoTopas BBOIUTCS ¢ GopMbl. OnpeneIuTh KOJTHYE-
CTBO JIOIICHTOB. YIOPSIOYUTH 3AIKMCH IO JTOTKHOCTH.

20. Co3nate CTPYKTYpY € IaHHBIMU 110 Tabnuie 8.11:

Tabnuia 8.11. CBeneHus 0 TUpaKe KHUT

Ha3Banmue ABTOp HN3pareancrBo | T'ox usnanus Hena, $ | Tupax

Bun Torons H. B. |IIpaBna 1971 6,5 15000

J100aBUTh M BBIYUCIUTH B CTPYKType moje «CTOMMOCTh THPAXKA.
Haiitu o6mwmii Tupaxk kaur 2005 roga. YnopsiiouuTh 3aliCH 110 aBTOPY.
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21. Co3garh CTPYKTYpyY C AaHHBIMU 10 Tabnuie 8.11. YnanuTe Bce 3a-
nucu kHur tupaxa 2000 roga. Haiitu cpenHioo 1ieHy KHUT TUnorpaduu
«IIpaBga». Ynopsgo4uTh 3arUCy MO TOAY U3JaHUS.

22. Co3narb CTPYKTYpy C JaHHBIMH 10 Tabmuie 8.12:

Ta6muna 8.12. CBegenus o TeneOHHBIX 3BOHKAX

®UO adonenta| Homep Mara T'opon | Croumocts 1 mu- | Kosim4iecTBo
3BOHKA HYTBI Pa3roBopa MUHYT
Momns P. }FO. | 956-25-78 | 12.05.2003 | Kazanb 3,65 2

J100aBUTh U BBIYUCIHUTH B CTPYKType mojie «CTOMMOCTb 3BOHKA.
Haiiti o01yt0 cTOUMOCTh 3BOHKOB B TOPOJI, BBOJUMBIN IO 3ampocy. YIo-
psaaounTh 3anucu no @O aboHeHTa.

23. Co3aarb CTPYKTYpPY C AaHHBIMH 10 Tabnuiie 8.12. YnanuTs Bce 3a-
MACH 3BOHKOB C HOMEpaMM, HaYMHAOIIUMHUCS ¢ HUGPHI 3. YIOPSI0UUTh
3aMUCH 10 Ha3BAHUIO rOpoja.

24. Co3aarb CTPYKTYpy C AaHHBIMU 110 Tabiuie 8.14:

Tabnuua 8.14. Cenenus o mpudopax

Haszsanue | llIugp npudopa Hdara KoanuecrBo Tl'apanTuiinbIit
npudopa BbIIyCKA CPOK, Mec.
Muxkpockon M12-08 12.06.2006 200 24

J100aBUTh U BBIUUCIUTH B CTPYKType mojie «['apantuitHoe oOcmyKu-
BaHME» 10 CICAYIOIIEMY MPUHITUITY: 3anucath ¢pasy «l rom», eciu rapaH-
TUMHBIN CpOK OoJiee 3 JIET, B IPOTUBHOM ciy4dae — (ppa3y «HeT 00CIyKHUBa-
Hus». Halitu o01iee KoaTudecTBO BeeX MpUOOPOB. YIOPSAOYUTD 3aMUCH 110
Ha3BaHMIO NMpUOOpa.

25. Co3narb CTPYKTYpy € HaHHBIMU 10 Tabnuile 8.14. YaanuTe Bce 3a-
IIACU C TAPAHTUMHBIM CPOKOM MEHEE 6 MECSIEB. YNOPSAIOYUTh 3aIIUCH 110
JlaTe BBIMTyCKa.
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9 OOBbEeKTHO-OPMEeHTUPOBaHHOE nporpaMmMupoBa-
HUue

OTa 11aBa MOCBSIIEHA U3YYEHUIO 00BEKTHO-OPUEHTUPOBAHHOIO MPO-
rpammupoBanusi (OOIT). OOII — 3To meTonuka pa3pabOTKU MpOrpaMMBbl, B
OCHOBE KOTOPOM JICKHUT MOHATHE 00BEKTa KaK HEKOTOPOU CTPYKTYPbI, OIHU-
ChIBAIOLIEH OOBEKT PEalbHOIO MUpPA, €r0 MOBEACHUE U B3aUMOJEHCTBUE C
JIPYTUMU OObEKTaAMU.

9.1 OcCHO8HbIe NoOHSMus

OcHOBOI 00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMUPOBAHUS SIBIISETCS
00BbeKT. OH COCTOUT U3 TPEX OCHOBHBIX YACTEH:

1. Mma (Hanpumep, aBTOMOOWIIB);

2. CocmosiHue UV nepemeHHbvle cocmosanus (HarlpuMep, Mapka aBToO-
MOOMJIS, IIBET, Macca, YUCJIO MECT U T. 11.);

3. Memoouvl, uiu onepanuu, KOTOPHIE BBIMOJHSIIOT HEKOTOpPbIEC ICH-
CTBUS HaJ OOBEKTaMH M OMPENETSAIOT, KaK OOBEKT B3aUMOICHCTBYET C
OKPY>KAIOIIUM MUPOM.

Jlns pabotel ¢ oobekTamu Bo FreePascal BBegeHo monsaTHe kiacca.
Knacc — cnoxnasi cTpykTypa, BKJIIOYArOIas B ceOs OMUCAaHUE JaHHBIX,
MPONEAYPHl U PYHKIIUM, KOTOPHIE MOTYT OBITh BBIITOJIHEHBI HaJl 0ObEKTOM.

Knaccom na3piBaeTcsi COCTaBHOW THUN JAHHBIX, WICHaAMU (DJIE€MEHTa-
MH) KOTOPOTO ABJISIFOTCA GYHKIIUU U TIepeMeHHbIe (1MoJ1s1). B ocCHOBY moOHsI-
TUSI «KJIACC» TOJOXKEH TOT (hakT, u4TO "HAO 00bekmamu MONCHO CO8ep-
wams paziuunsie onepayuu”. CBOMCTBa 00BEKTOB OMUCHIBAKOTCS C TTOMO-
IO MIEPEMEHHBIX (T0JIEH) KJIACCOB, a IEUCTBUS HaJl 00LEKTaMHU OMUCHIBA-
IOTCSl C TIOMOIIIBIO MOAIIPOTPaMM, KOTOPhIE HA3bIBAIOTCSI «METOJAMH KJlac-
ca». OObEKTHI Ha3bIBAKOTCS IK3eMNIAPAMU KIacca.

OObexTHO-OpueHTUpOBaHHOE TmporpammupoBanne (OOII) — mnpen-
CTaBJISIET COOOM TEXHOJIOTHIO Pa3pabOTKH MPOrpamMM C HCIOIb30BaHUEM
O0OBEKTOB.

B 00BbeKTHO-OpUEHTUPOBAHHBIX A3BIKAX €CTh TPU OCHOBHBIX TTOHSITHS:
WHKAICYJIA1Ms, HacledoBaHue U noauMopdusMm. Huxancynayueti Ha3bIBa-
eTcs OObEAUHEHHUE B KJIACCe JJAHHBIX W MOANPOrpaMm JJisl UX 0OpabOTKH.
Hacneoosanue — 310 xorma at000# KiIacc MOXKET ObITh MOPOXKIEH TPYTUM
kiaccoM. [lopoxaéHublil Kjacce (HacleIHUK) aBTOMAaTUYECKU HaCIeAyeT
BCE I10JIsI, METO/AbI, CBOMCTBA U COOBITUSA. [lonumopguzm TO3BOISAET HC-
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MOJIb30BAaTh OJMHAKOBBIE MMEHA JJII METOAOB, BXOISIIMX B Pa3INYHBIC
KJIACCBhl.
JI71s1 0OBSBIEHUA KJIACCa UCIIOJIb3YETCS KOHCTPYKITUSA:

type

<HasBaHMe KJjacca> = class (<uMa KJjacca poOguTeiisa>)
<MeTOObl M IIepEeMEeHHEEe KJjlacca>

private

<IOJId M MEeTOIbl, IOOCTYIIHEIE TOJIEKO

B Ipenejiax MOIyJis>
protected
<IOJId M MEeTOIbl, IOOCTYIIHEIE TOJIEKO

B KJlIaCcCaxX—IIOTOMKax>
public

<[IOJIS M MEeTOHIbl, IOOCTYIIHEIE M3 IOPYI'MUX MOIOyJIeu>
published

<IIOoJI4 M MEeTOIOkl, BUIMMEIE B MHCIIEKTOpE ODBEKTOBR>
end;

B kauecTBe umenu kiacca MOXKHO UCTIOIB30BAThH JIFOOOUW JOMYCTUMBIMA
B FreePascal unentudukarop. Mmsa xracca pooumens — ums Kiacca, Ha-
CJIEIHUKOM KOTOPOTO SIBIIIETCS TAHHBIN KJIacc, 3TO HEOOs3aTebHbIN mapa-
METp, €CJIM OH HE YKa3bIBAETCS, TO 3TO O3HAYAET, UTO JAHHBIA KJIACC SIB-
JII€TCS HACJSTHUKOM OOIIEro U3 MpeIonpeaeIeHHOro kijacca TObject.

CTpyKTyphl OTIMYAKOTCA OT KJIACCOB TEM, YTO MOJI CTPYKTYpbI J10-
CTynHbI Bcerna. Ilpyu uCnoiapb30BaHUU KJIACCOB MOTYT OBITh WIEHBI, JO-
CTyHHBIE Be3le — MmyOnuuHble (onucarenb public), u mpuBaTHbie (onuca-
TeJb private), NOCTYIl K KOTOPHIM BO3MOKEH TOJIKO C MOMOIIBIO MTyOJInY-
HBIX METOJIOB. JTO TAKK€ OTHOCUTCS Y K METOJaM KJjlacca.

[Tonsi, cBOMCTBA U METOABI CEKLMU public HE UMEIOT OrPAHUYEHUN Ha
BUIUMOCTh. OHU JAOCTYIIHBI U3 APYTuX QYyHKIHMI U METOAOB OOBEKTOB Kak
B JITAHHOM MOJyJI€, TaK U BO BCEX MPOUMX, CChUIAIOIIUXCS Ha Hero. [Tpu 06-
palleHnH K MyOJIUYHBIM MOJISIM BHE KJIacca UCIOIb3yeTcs oneparop . (Tou-
Ka).

ITosist, cBOMCTBA U METOJIBI, HAXOAAIIUECS B CEKIIUU private, JOCTYIHBI
TOJILKO B METOJIaX Kjacca U B (DYHKIHUSX, CONECPKAIIMNXCA B TOM K€ MOJY -
JIE, 4TO ¥ OMMUCHIBAEMBIN KJIacc. ITO MO3BOJISAET MOJHOCTBHIO CKPBITH JI€Ta-
JIA BHYTPEHHEW peayn3aluu Kiacca. BbI30B NMPUBATHBIX METOAOB OCYIIE-
CTBIISIETCS U3 MTyOJIUYHBIX.

[Tyonukyemsbiit (published) — 310 paznen, coaepkaiiuii CBONCTBa, KO-
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TOpPBIC TOJIH30BATENIb MOXKET yCTAHABIMBATH HA dTale MPOCKTHUPOBAHUS U
OHH JOCTYIHBI B JTF0OOM MOJTYJIC.

3amuineHHbIN (protected) — 3TO paszjaen, colepKalluid Mojss U METO-
IIbI, KOTOpBIE IOCTYITHBI BHYTPH KJIacca, a TakyKe JI0OBIM €ro Kjaccam-TIo-
TOMKaM, B TOM YHCJIC U B IPYTUX MOIYJISX.

[Ipr mporpaMMHpOBaHUN C HCIIOJH30BAHHEM KJIACCOB IPOTPAMMHUCT
TOJDKEH PeIUTh, KAKUE WICHBI U METOJIbI JOKHBI OBITh OOBSBIICHBI ITy0-
JUYHBIMH, a KaKue MpUBAaTHBIMU. OOIIMM MPUHIIAIIOM SIBIISICTCS CICAYIO-
mee: "Yem menvuie nyONUYHBIX OAHHBIX O KAACCE UCHONb3YEMCs 8 Npo-
epamme, mem Jjayquie”. YMEHBIIICHUE KOJIMYECTBA MyOJMYHBIX WICHOB M
METOJIOB ITO3BOJINT MUHUMHU3HPOBATH KOJIMYECTBO OIIHOOK.

[Tonst MOryT OBITH JIFOOOTO THUIIA, B TOM YMCIE U Ki1accamu. OObsBie-
HUE TI0JICH OCYIIECTBIISICTCSA TaK K€, KaKk U OOBSBICHHUE OOBIYHBIX TIEpE-

MCEHHBIX:
nojiel: TUN OAaHHBIX;

noJjieZ2: TWUI NaHHBIX;

MeTtonpl B KJ1acce OOBSABISAIOTCS TaK e, KaK 1 OOBIYHBIC TTOAMPOTrpam-
MBI

function wmeToml (COMCOK TNapaMeTpoB): TUI pe-
3yJibTaTa;

procedure MeTon?2 (CIOMCOK IIapaMeTpoB) ;

Onucanue nipoueayp U GyHKIUN, peau3yIoMMuX METOAbI, TOMEIIACT-
cs TocJie cjoBa implementation TOro Moayss, Ijie OObSIBICH Kiacc, U
BBIIVISIUT TaK:

function mMsa kjacca.MeTonl (COMCOK NapaMeTpoB) :

TUII pes3yJbTaTa;
begin
TeJIO QYHKLUMU;

end;

procedure mMA Kjacca.MeTonZ (CIMCOK NapaMeTpoB) ;

begin

TeJIO IIPOLEenyPhl;

end;

OObsiBNIeHHE TIEPEMEHHON THNA Cclass Ha3bIBACTCA co30aHuem (UHU-
yuanuzayueti) od0bekTa (IK3EMILIIpA Kjaacca). DK3EMIUIIP Kjiacca OObsB-

JsgeTcs B OJIOKE ONMMCaHUs MNCPCMCHHBbIX
var MMH_HepeMeHHOIZ . VMMA KJIacCay



424

[locne omucanusi MepeMEHHOM B MporpamMMe MOXKHO 00paiarbest K
MOJISIM M METOAaM Kjlacca aHaJOTMYHO OOpAICHUIO K MOJISIM CTPYKTYPBHI,
HCIIOJIb3YA omeparop «.». Hanmpumep:

MM IIePEeMeHHOM . noJjiel : =BHpaxeHue ;

MM [IepPEeMEeHHOM .MeTOonl (CIMCOK IIapaMeTpoOB) ;

Takxke MOXKHO HUCIIOIB30BaTh oreparop With:

With mMa nepemeHHom do

begin

rnojiel : =BEHIpaxeHUe;
MeTonl (CIOMCOK IapaMeTpoB) ;

end;

B FreePascal umeercs 00JbIlIoe KOJIUYECTBO KIIACCOB, C ITIOMOIILIO KO-
TOPBIX OMHUCKHIBAaeTCS (hopMa MNPUIOKEHUS U €€ KOMIOHEHTHI (KHOIIKH,
noJisi, (pJIaXKu U T.10.). B mpouecce KOHCTpyupoBaHusi pOpMbI B TEKCT MPO-
IrpaMMBbl aBTOMATHYECKH J00aBISAIOTCS MPOTpaMMHBIC 00BEKTHI. Hampu-
Mep, Tpu jJo0aBieHUU Ha (HOpMy KOMIIOHEHTA (POPMHUPYETCS] ONMHMCAHUE
KJIacca JJIsi TOTO KOMIIOHEHTA, a IIPU CO3/IaHuH MOAIIPOrpaMM 00pabOTKH
COOBITMI B ONUHCAaHHE Kiacca ngo00aBisieTca OOBSABIEHHE METOIOB.
PaccmoTpuM 310 Ha npumepe mpoekTa ¢ GopmMoii, Ha KOTOPOH €CTh KHOTIKA
Buttonl.
unit Unitl;
interface
uses
Classes, SysUtils, LResources, Forms, Controls,
Graphics, Dialogs, StdCtrls;
type
{ TForml }

//obbaBneHue kjacca ¢opmer TForml

TForml = class (TForm)

//00BABJIEHME KOMIIOHEeHTAa KHOIKM Buttonl
Buttonl: TButton;

//o0bbaBieHre MeToma o6pab®oTKM COOHITUS —
//mesyka 1o KHoIke Buttonl

procedure ButtonlClick (Sender: TObject);
private

{ private declarations }



425

public

{ public declarations }

end;

var
//onucaHue mnepeMeHHOM kJjacca ¢Gopmel TForml
Forml: TForml;

implementation
{ TForml }
//onucanve wMeToma o0paboTKM COOHTMA — IMejidka II0

KHOIIke Buttonl
procedure TForml.ButtonlClick(Sender: TObject)
begin
//TexkcT npouenyps o0paboTKM COOHBITUS
end;
initialization
{SI unitl.lrs}
end.

Bo Free Pascal kitacc (00beKT) —3T0 duramuueckas cmpykmypa. B ot-
JIAYME OT CTATUYECKOM OHA COJIEPKUT HE CaMM JIaHHBIE, 4 CChUIKY HA HUX.
[TosToMy mpOrpaMMUCT JOJDKEH caM IM03a00TUTHCS O BBIJCICHUU MaMSITH
JUTSL 3TUX JTAHHBIX.

Koncmpykmop — 3T0 crienualibHbIM METOJ, CO3AAI0IIAN U MHUITHATIN -
Uy 00beKT. OOBSBICHNE KOHCTPYKTOPA UMEET BU/I;

constructor Create;

OnuchIBalOT KOHCTPYKTOP TaK K€, KaK MU IPYTU€ METObI, MOCIIE KO-
YEeBOIo cJioBa implemention TOro Moayss, B KOTOPOM OOBSBICH KJ1acc.

constructor mMsa kjacca.Create;

begin

nojiel : =BelpaxeHuel;
[10JieZ : =BEHIPAXEHUE?Z ;

inherited Create;

end;

B pesynaprate pabOThl KOHCTPYKTOpA MHUIIUAIU3UPYIOTCS BCE MO
KJIacca, MPU 3TOM IOPSJIKOBBIM THUIIAM B KAYE€CTBE HAYaJIbHBIX 3HAYCHUU
3anaercd 0, a CTpOKH 3aar0TCSl Iy CThIMU.

Jlecmpykmop — 3TO CHEIUATbHBIA METOJ, YHUUTOXKAIOIIUN OObEKT U
OCBOOOXKIAIOIINNA 3aHUMAaeMyr0 UM MamsiTb. OOBSABIAETCS ECTPYKTOP
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CICAYIOITAM 00pa3oM:
destructor Destroy;

Ecnu B mporpamme kakoi-au00 00bEKT OO0JbIlIe HE UCTIOIB3YETCA, TO
oreparop
MMA IepPeMeHHOM Twumna kjacc.free;

C MOMOIUIBI0 MeTOJIa £ ree BBI3BIBAET JECTPYKTOP U OCBOOOKIAET NaMSTh,
3aHUMAEMY10 NOJIIMU OOBEKTa MM II€PEMEHHOM Tumna KJlacc.

PaccmoTpuM Bce ommcaHHOE Ha NMpUMEPE Kilacca — KOMILIEKCHOE
uncno’®. HazoseM kinacc — Tcomplex, B Kiacce OyayT WIEHbI KJIacca: X —
JNCUCTBUTEIbHAS YaCTh KOMIUIEKCHOTO 4YHCJIA, Yy — MHHAMAas 4acTh

KOMIIJIEKCHOTO 4Kciia. Takxke B Kiacce OyayT METOIbI:
- KOHCTPYKTOp Create, KOTOpBIH OyJeT 3aMuChIBaTh B JECHCTBUTEIb-
HYI0 1 MHUMYIO 4acTu 3HadyeHue 0;

- Modul () — ¢yHKIMS BBIYUCICHUS MOAYJS KOMIIJIEKCHOTO YHCIIA;

- Argument () — (QYHKIUS BBIYHUCICHUS apryMeHTa KOMILJIEKCHOTO

yHuCJIa;

- ComplexToStr () - QyHKUMS, TPEACTABIAIONIAs KOMIUIEKCHOE

YUCIIO B BUJE CTPOKU IS BBIBOJIA.

Co3namuM HOBBIM MPOEKT, Ha (popMy MOMECTUM KHONKY Buttonl,
nBanond Editl u EAit2 g BBoja ASHCTBUTEIBHON U MHMMOM YacTew,
JUTSA BBIBOJIA PE3YJIBTATOB Pa3MECTUM KOMITIOHEHT Memol. Ilpu menyke no
KHOIIKE OyJIeT CO34aBaThCs AK3EMILISIP Kiacca « KOMIJIEKCHOE YHCIIo», 3a-
TeM OyIyT BBIYHCISATHCS €ro MOAYJIb M apryMeHT. B kommoHeHT Memol
BBIBEJIEM PEe3YyJbTaThl: YHUCJIO B ajJireOpandeckor opme, ero apryMeHT u
Moaysib. Huke nipuBeneM TEKCT MOAYJA ¢ KOMMEHTApUsAMHU, KOTOPBIN Je-
MOHCTPUPYET PabOTy C ITUM KjaccoM. Pesynmbrar paboThl MPOTrpaMMbI
NpuBEICH Ha puc. 9.1.

unit Unitl;

{Smode objfpc} {S$SH+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;

type

{ TForml }

78 IIpo KOMIIEKCHBIE YHCIIa MOYXHO MPOYUTATh Ha CTPaHMIIE
http://kvant.mccme.ru./1982/03/komplesnye_chisla.htm
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TForml = class (TForm)
Buttonl: TButton;

Editl: TEdit;

Edit2: TEdit;

Labell: TLabel;

Label2: TLabel;

Label3: TLabel;

Memol: TMemo;

procedure ButtonlClick (Sender: TObject);
private

{ private declarations }

public

{ public declarations }

end;

type

//OnmcaHue kJjacca — KOMIIJIEKCHOE UMCJIO.

TComplex = class

private
X: real; //dericTBUTEJIbHAS YacCThb.
y: real; //MHUMasg YacThb

public
constructor Create; / /KOHCTPYKTOP.
//MeTon BEUMCJIEHUMS MOIYJIL.
function Modul () :real;
//MeTon BHUMCJIEHVS apl'yMeHTa.
function Argument () :real;

//MeTon B3anmucy KOMIIJIEKCHOTO
//umnciyia B BUIOE CTPOKMN.
function ComplexToStr(): String;

end;

var

Forml: TForml;

//OBbaBIICHNE IIepPEeMEeHHOM

//Tumna KJIaCC «KOMIIJIEKCHOE UMCJIO» .

chislo: TComplex;

implementation

//onmMcaHre KOHCTPYKTOpa

constructor TComplex.Create;
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begin

x:=0; y:=0;
inherited Create;
end;

//OmnmMcaHme MeTOoIla BBUMCJIEHUS
//MOOYJIa KOMIIJIEKCHOT'O uMcJla.

function TComplex.Modul (): real;
begin

modul :=sqrt (x*x+y*y) ;

end;

//OnmMcaHMe MeTOoIla BBUMCJIEHUS
//apryMeHTa KOMIIJIEKCHOT'O UMCJIa.

function TComplex.Argument (): real;
begin

argument:=arctan (y/x) *180/pi;

end;

//OnmucaHme MeToma 3allMCU KOMILJIEKCHOTI'O
//duciia B BUIOE CTPOKMN.
function TComplex.ComplexToStr(): String;
begin
1f y>=0 then
ComplexToStr:=FloatToStrF (x, ffFixed, 5,2)+
'+' + FloatTostrF(y, ffFixed,5,2)+ '1i'
else
ComplexToStr:=FloatTostrF (x, ffFixed, 5,2)+
FloatTostrF (y, ffFixed,5,2)+ '1i'
end;
//0B6paboTunMK KHOIKM: CO3IOaHMe D3K3eMIlJidpa KJjlacca
/ / «KOMIIJIEKCHOE UMCJIO», BHUMCJIEHME eI'0 MOINYJIA U
//apryMeHTa, BHBOJI UMCJIia B ajJrebparuecKou
//dopMe, ero apryMeHTa ¥ MOIYJid.
procedure TForml.ButtonlClick (Sender: TObject);
Var Strl: String;
begin
//CosmaHue obbekTa (sK3eMIJigapa Kjlacca)
//THUna «KOMIIJIEKCHOE UMCJIO .
chislo:=TComplex.Create;
//BBOIO HOEeMCTBUTEJILHOM M MHMMOIM UYacTel
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//KOMIIJIEKCHOT'O UYMCJia.
chislo.x:=StrToFloat (Editl.Text) ;
chislo.y:=StrToFloat (Edit2.Text);
Strl:="'Kompleksnoe chislo '+
chislo.ComplexToStr ()

//BeIBOI Ha dopMy B mnojie Memo

//TIOCTPOYHO KOMIIJIEKCHOTO uMuCJa,
Memol.Lines.Add (Strl) ;

//ero MomyJid
Strl:="Modul chisla '+

FloatToStrF (chislo.Modul (), ffFixed, 5, 2);

Memol.Lines.Add (Strl) ;

/ /v apryMeHTa.
Strl:="Argument chisla '+
FloatToStrF (chislo.Argument (), ffFixed, 5, 2);
Memol.Lines.Add(Strl) ;
//YHUUTOXeHre OOBeKTa.
chislo.Free;
end;
initialization

{ST unitl.lrs}

end.

Il PahoTa C KOMNNEKCHBIMKA YHCAMM - |EI| Xl

F.amMnAekcHoe YHcno

== 136 ¥= |24

K.ompleksnoe chizlo 3,60-2,40i
b odul chizla 4,33
Argurent chisla -33.69

Pucynoxk 9.1: Pezynomamul npocpammol
pabomul ¢ knaccom « KomniekcHoe 4ucioy
B stom npumepe ObLI HAMCaH KOHCTPYKTOP AJIS KJacca «KOMILIEKC-
HOe unciio» 0e3 mapameTpoB. B Free Pascal MoxkHO HamucaTh KOHCTPYK-
TOP C mapaMeTpaMu, KOTOPBbIM NMPUHUMAET BXOAHBIC 3HAYECHUA U UHUIIUA-
JU3UPYET TOJIA Kjacca 3TUMHU 3HadeHUsMU. llepenuineM mpenblayiun
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IpUMeEp CICAYIONUM 00pa3oM. [[eCTBUTENbHYI0O 1 MHUMYIO YacTH OyzieMm
CUMTBIBATh U3 MOJeH BBOAA (DOPMBI U MEpeaaBaTh B KOHCTPYKTOP ISl HHU-
Uaau3aluy 00bEKTa THUIIA KOMIUIEKCHOE 4HCIO. JIMCTHHT MporpamMmbl
[IPUBEJICH HUAXKE.
unit Unitl;
{Smode objfpc} {S$SH+}
interface
uses
Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;
type
{ TForml }
TForml = class (TForm)
Buttonl: TButton;
Editl: TEdit;
Edit2: TEdit;
Labell: TLabel;
Label?2: TLabel;
Label3: TLabel;
Memol: TMemo;
procedure ButtonlClick (Sender: TObject);
procedure MemolChange (Sender: TObject);
private
{ private declarations }
public
{ public declarations }
end;
type
TComplex = class
private x, y: real;
public
//OBBABJIEHME KOHCTPYKTOpPA.
constructor Create(a,b:real);
function Modul () :real;
function Argument () :real;
function ComplexToStr(): String;
end;
var
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Forml: TForml;
chislo: TComplex;
implementation
//KOHCTPYKTOP, KOTOPHI MIOJIydaeT
//B KauecTBe BXOIOHEIX [1apPaMeTpPOB
//I0Ba BeUEeCTBEHHEIX UMCJla M 3alllChHBaeT
/ /X B OEUCTBUTEJILHYI M MHMMYI YacTHU
/ /KOMILJIEKCHOT'O UMCJIa.
constructor TComplex.Create(a,b:real);
begin
X:=a; yv:=Db;
inherited Create;

end;

function TComplex.Modul (): real;
begin

modul :=sqgrt (x*x+y*vy) ;

end;

function TComplex.Argument (): real;
begin

argument:=arctan (y/x) *180/pi;

end;

function TComplex.ComplexToStr (): String;
begin

1f y>=0 then
ComplexToStr:=FloatToStrF (x, ffFixed, 5,2)+
'+' + FloatTostrF(y, ffFixed,5,2)+ '1i'
else
ComplexToStr:=FloatTostrF (x, ffFixed, 5,2)+
FloatTostrF (y, ffFixed,5,2)+ '1'
end;
procedure TForml.ButtonlClick (Sender: TObject);
Var Strl : String;
x1l, x2 : real;
begin
X1 :=StrToFloat (Editl.Text) ;
x2:=StrToFloat (Edit2.Text) ;
chislo:=TComplex.Create (x1,x2);
chislo.x:=StrToFloat (Editl.Text);
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chislo.y:=StrToFloat (Edit2.Text)
Strl:='Kompleksnoe chislo '+
chislo.ComplexToStr () ;

Memol.Lines.Add (Strl) ;
Strl:="Modul chisla '+

FloatToStrF (chislo.Modul (), ffFixed, 5, 2);
Memol.Lines.Add (Strl) ;
Strl:="Argument chisla '+
FloatToStrF (chislo.Argument (), ffFixed, 5, 2);
Memol.Lines.Add (Strl) ;
chislo.Free;

end;
initialization
{ST unitl.lrs}
end.

9.2 MWukancynsyus

Unrancynayus — OJUH W3 BaXHEUIINX MEXaHU3MOB OOBEKTHO-OPH-
€HTUPOBAHHOIO MPOTPAaMMHUPOBaHMs (Hapsly C HACIIEIOBAHUEM W TOJIH-
dbopmuszmom). Kiacc mpeacrtaBisieT co00il €IUHCTBO TPEX CYITHOCTEH —
II0JIEN, CBOMCTB U METOJOB, UTO U ABJIACTCSA MHKANCysAnuen. Mukancys-
IHsI TTO3BOJISIET CO3/1aBaTh KJIACC KAaK HEYTO ILIEJIOCTHOE, MMEIOIIEE OIpeE-
nenéHuyro (QyHknuoHanbHOCTh. Hampumep, kimacc TForm COAEPXKHUT B
ceOe (MHKAICyJupyeT) Bce HE0O0Xoaumoe, 4TOObl cOo34aTh JIHAJOrOBOE
OKHO.

OcHOBHas U MHKAICYJISIIIAN — 3alUTUTh OIS OT HECAHKIIMOHUPO-
BaHHOro goctyma. IloatoMy 1enecooOpazHo 1oisi OOBSABISATH B pasjieiie
private. [IpsMoit 1ocTyn K MojsiM OObEKTa: YTEHHE U OOHOBIICHHE UX
COZICP>KUMOTO JOJKHO MTPOU3BOAUTHCS MOCPEIACTBOM BbI30BA COOTBETCTBY -
romux MetonioB. B FreePascal ajis aToro ciyxar cBoiicTBa Kiacca.

Ceoticmea - 3TO CHEIUAIBHBIA MEXaHU3M KJIaCCOB, PEryJIHPYIOIINN
noctyn K mojsiM. CBOWMCTBa OOBSIBISIIOTCS C MOMOIIBIO 3ape3€pPBUPOBAH -
HBIX CJIOB property, read u write. OObIYHO CBOMCTBO CBSI3aHO C HE-
KOTOPBIM TIOJIEM M YKa3bIBAET TE€ METOJIbI KJIacca, KOTOPHIC JIOIAKHBI HC-
MTOJIB30BATHCS TIPU 3aMKMCU B 3TO MOJIE WIM MPU YTCHUU U3 Hero. CHHTAK-

cuc 0OBSBIICHUS CBOMCTB CICAYIOIIMIA:
propety mMa 1: Tun read uMMA UTeHMA write mma 2
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3ape3epBUPOBAHHOE CJIOBO read ONMUCHIBAET METOJ YTEHHUSI CBOWCTB
0o0BbEKTa, a CJIOBO Write OMUCHIBAET METOJ 3allUCH CBONCTB OOBEKTA.
MMa 1 W vMAa 2 — COOTBETCTBEHHO MMEHA METOJIOB, 00€eCIIeYNBaIOIIINX
YTEHUE WJIU 3alIUCh CBOWCTBA.

Ecnu HeoO6xoauMo, 4ToObI CBOMCTBO OBLIO IOCTYITHO TOJIBKO JIJIs 4TE-
HUS WIM TOJILKO JJIA 3allMCH, CIEIYET ONYCTUTh COOTBETCTBEHHO YaCTh
write wim read.

Paccmorpum cnenyrommii npumep. Co3maaum Kiacc — MHOTOYIOJIb-
HUK, UM Kj1acca TPolygon. [lonsmu kinacca OyayT:

- K — KOJIM4eCTBO CTOPOH MHOI'OYTOJIbHUKA;

- P — MaccuB, B KOTOPOM OyAdyT XPaHUThCSA JIJIMHBI CTOPOH MHOTIO-

YIOJIbHUKA.

Metonamu kiacca OymyT:

- KOHCTPYKTOp Create, OOHYISIONNUMA 3JIEMEHTHI MACCUBA P;

. Perimetr () - QyHKOHSA BBIYHUCICHHS IIEpUMETpa (GUTYPHI,

- Show () - dyHKIUa popMUPOBaHUS CBeJeHUN 0 durype (Koauue-

CTBO CTOPOH M NIEPUMETD);

- Set Input () - QyHKIHA IPOBEPKH UCXOIHBIX JAHHBIX.

Pacnonoxxum Ha popme kHONKY U MeTKy. [Ipu miemyke mo KHOMKE To-
ABJIIETCSI OKHO BBOJA KOJIMYECTBA CTOPOH MHOTOYroJIbHUKA. Eciu konnye-
CTBO CTOPOH BBEJICHO KOPPEKTHO, TO MHUIUATU3UPYETCSl 00BEKT «MHOT0-
YITOJIBHUK» C KOJIWYECTBOM CTOPOH, PaBHBIM BBEIECHHOMY, B IIPOTUBHOM
cllydyae KOJIMYECTBO CTOPOH MHOIOYTOJIBHUKA IMPUHUMAETCSA PABHBIM II0
ymosuanuto 50. [Tocne 3Toro BeIUUCASeTCs NepuMeTp GUTYphI U pe3yiibTa-
ThI BRIBOZATCS Ha (opMy B MeTke Labell.

Hwxe npuBeieH JIMCTUHT MPOrpamMMbl ¢ KOMMEHTAPUSIMHU, PE3YJIBTAThI
paloTHI IpOrpaMMbl MOKHO YBHAECTH Ha puc. 9.2.

unit Unitl;

{Smode objfpc} {$H+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;

type

{ TForml }

TForml = class (TForm)

Buttonl: TButton;
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Labell: TLabel;
procedure ButtonlClick (Sender: TObject);
private
{ private declarations }
public
{ public declarations }
end;
type
//OBBbaABIIeHrE KJjlacCa MHOTOYTOJIbHMK Tpolygon.
TPolygon = class
/ /3aKpLITEE [IOJIA.

Private

K : integer;

p : array of real;

//OTKPLITEIE METOIH .

Public

constructor Create; / /KOHCTPYKTOP .
//MeTon BHUMCIIEHUS [IepUMeTpa.
function Perimetr () :real;

//MeTon GopMUPOBAHUSA CBEICHUN.
function Show () :String;

Protected / /3amuineHHEIe MeTOIE! .

//TMpouenypa NPOBEPKM OAHHBIX.

procedure Set Input (m:integer);

Published

//O6BABJIEHME CBOMCTBA N.

//CBOMCTBO n omnepupyeT nojeMm K.

//B omnmcaHmuMM CBOMCTBAa IIOCJIe cJioBa read
//cTouT mMMdg noJga — K. 3TO0 3HAUMT, UTO
//OYHKLUMA UTEeHUS OTCYTCTBYeT M I[I0JIb30BaTellb
//MOXeT uuTaTb HENOCPeICTBEeHHO 3HaueHMe I[I0JId.
//Ccrinmka Ha OyHkumio Set Input nocse
//3apesepBUPOBAHHOTO CJIOBAa Write osHauaer,
//4YTO C [OMOUBI B3TOM GYHKLUMM B noje K BynoyT
//3aluCHBATLCA HOBLIE SBHAUEHUHI.

Property n: integer read K write Set Input;
end;

var
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Forml: TForml;

//OBBbaBIIeHME T[epPEeMEeHHOM Tua
//KJlacC MHOTOYITOJILHUK.

Figure: TPolygon;
implementation

//OnmMcaHmMe KOHCTPYKTOpa.
constructor TPolygon.Create;

var 1:integer;

begin

K:=50; //lpucBanBaHMe HaYaJIbHLEIX SBHAUEHUN IIOJISIM.
/ /BbOeJyieHre IIaMATHK 10O MAacCCHUB pP.
SetLength (p, K) ;

for 1:=0 to K-1 dopli]:=0;
inherited Create;

end;

//®YHKLUMSA BHUMCJIEHUS IIepuMeTpa.
function TPolygon.Perimetr () :real;
var Sum:real; 1i:integer;

begin

Sum:=0;

for 1:=0 to K-1 do Sum:=Sum+p[i];
Perimetr:=Sum;

end;

//MeTon bopMMpPOBaAHMSA CBeINeHUM O ourype.
function TPolygon.Show () :String;

begin
Show:="MHOTOYTOJIbBHUK C KOJMUECTBOM CTOPOH '+
IntToStr (K) tchr (13) +'llepumerp = '+
FloatToStr (Perimetr ())
end;

//MeTon BanmMcym OaHHBIX B noJsie K.

procedure TPolygon.Set Input (m:integer);

begin

//ECay BBemeHHOE SHaudeHMe IIOJIOKMTEJILHOE UYMCJIO,
//To BamnmcaTb ero B noJe K,

//VHaUe BEepHYTbCS K HAUAJIbLHOMY 3HAUEHUD.

if m>1 then K:=m else K:=50;

end;
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{TForml }
//0BpaboTka COOEITUA.
procedure TForml.ButtonlClick (Sender: TObject);
var 1, m:integer;
s:string;
begin
//BBOIO KOJMUYECTBA CTOPOH MHOTOYTOJIbLHUKA.
s:=InputBox ('Bron', 'Beenmure KOJIMUECTBO CTOPOH
MHOTOYTOJIbHUKa', '6"') ;

Val (s, m) ;

/ /MHnumnanusalus obbekTa.
Figure:=TPolygon.Create;

with Figure do

begin

//MeTon TNPOBEPKM MCXOIHBEIX IAHHBIX .

Set Input (m);
//®OpMUPOBAHME MACCUBA CJIYUAMHBIX UMCEJI.
for 1:=0 to K-1 do pl[i]:=random(50);
//OBpalieHre K MeTOIYy BHUMCIIEHUS IepuMeTpa.
s:=Show () ;

end;

//BHBOI pPes3yJIbTATOB B OKHO (QOPMEI.
Labell.Caption:= s;

end;

initialization

{ST unitl.lrs}

end.

Il Npurep paboTbl C KNACCAMH - |I:I|i|

PacyeT nepumeTpa |

MHOroYronEHHE © KONMYECTEOM CTOPOH &
MeprmeTp = 205

Pucynox 9.2: Peaynemam pabomeul
NPOSPAMMbL C KILACCOM MHO20Y20NbHUK
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9.3 HacnedoeaHue u nonugpopmusm

BTopoii ocHoBormonararoiiei cocTaBistomnieii 00bEeKTHO-OPUEHTUPO-
BAaHHOTO MPOrPaMMUPOBAHUS SBISIETCA Haciedosarue. CMBICI HACIEI0BA-
HUSI 3aKJII0YAETCA B CIEOYIOIIEM: €CIM HYKHO CO3[aTh HOBBIM KJacc,
JUIIb HEMHOTO OTJIMYAIOIIMICA OT CTaporo, TO HET HEOOXOIUMOCTH B
MEPENUCHIBAHUN 3aHOBO YK€ CYIIECTBYIOIIMUX IMOJEH U METONOB. B 3TOM
ciiyyae OOBSABIISIETCS HOBBIM KJIacC, KOTOPBIN SIBISIETCS HACIECTHUKOM YKe
UMEIOIIETOCs, U JOOABJISAIOTCS K HEMY HOBBIC IOJISI, METOJbI U CBOMCTBA.
IIpu co3maHuy HOBBIM KJacC SIBIISIETCS HACAEOHUKOM YJIECHOB paHee oIpe-
NENeHHOTO 6asz06020 kinacca (pomutensi). Kiacc-HacinemHuk sBIsSIETCS
npou3800HbIM OT 0A30BOT0, MMPUYEM OH CaM MOXKET BBICTYHAaTh B Ka4€CTBE
0a30BOrO Kjacca JiJii BHOBb CO3/1aBa€MbIX KJIaCCOB.

B Object Pascal Bce knacchl sBIAIOTCS MOTOMKaMHu kiiacca TObJject.
[ToaTOMy €ciii Bbl CO37a€TE AJOUEPHUN KIacC MPsIMO OT Kilacca TObject,
TO B OINPENEIIEHUH €T0 MOXXHO HE YIIOMUHATh.

[Tpon3BOMHBIN KJIACC HACHEAYET OT Kjacca-mpeaKa IMoJisl U METOHbI;
€CJIM UMEET MECTO COBNAJICHUE UMEH METOJIOB, TO TOBOPSAT, YTO OHH TIEpE-
rpy’karorcs. B 3aBUCHMOCTH OT TOro, Kakue AEUCTBHUS MPOUCXOAAT MPHU
BBI30BE, METO/IbI JICJISITCS HA CIEIYIOIIME TPYIIIIbI:

- CTaTUYECKHE METOJbI;

- BUPTYaJIbHbIE METOIBI;

- TUHAMUYECKHUE METOMBI.

ITo yMomyaHHIO BCE METOABI cmamuieckue. ITA METOMBI MOJIHOCTHIO
MEPETPYKAOTCA B KJIACCAX-MOTOMKAaxX MpHU HUX mnepeonpenesneHun. [Ipum
TOM MOYKHO TOJIHOCTBIO M3MEHUTH 00BsBIICHHE MeToAa. Eciu oOpariars-
Csl K TAKOMY METOAY Y 00beKkTa 0a30BOr0 Kjacca, To OyneT paboTarh METO
kiacca-ponurens. Ecnu oOpaiarscs K METOy y TPOU3BOAHOTO Kjlacca, TO
OyneT paboTaTh HOBBII METO/I.

Bupmyanvhvie u ounamuueckue METOJbI UMEIOT B 0a30BOM U IIPOM3-
BOJHOM KJIacCax T€ K€ UMEHA U TUIIbl. B Kilaccax-HACIEAHUKAX 3TU METO -
JIbI TIEpETPYKEeHBI. B 3aBUCHUMOCTH OT TOTO, C KaKMM KJaccoM paboTaroT,
COOTBETCTBEHHO U BBI3BIBACTCS METO]T 3TOTO KJlacca.

OcHOBHas pa3HHIA MEXAY BUPTYAIbHBIMA U JUHAMUYECKUMHU METO-
JaMH — B cIoco0e ux BbI3oBa. MHdopMamus o BUPTyadbHBIX METOJAX
XpaHUTCs B Tabnuile BUpTyanbHbix MeTogoB VMT. B VMT xpansitcsa Bup-
TyaJbHbIE METOAbI JAHHOIO KJIACCa M BCEX €ro npenkoB. llpm co3zmanum
MoToMKa Kiacca Bca VMT npenka nepeHoCUuTcs B IMOTOMOK U TaM K HEM
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T00aBISAIOTCA HOBBIE MeTOAbl. [[OMCK HYXKHOTO METOAa 3aHUMAaeT Majo
BPEMEHH, TaK KaK KJIacC MMeeT BCIO MH(POPMAIIUIO O CBOMX BUPTYAIbHBIX
MeTojax. JluHaMHuuecKrue METOAbl HE TyONnupyrTCs B TaOIUIle TUHAMMUYE -
ckux merogoB DMT moromka. DMT knacca COIEpKUT TOJIBKO METOBI,
0OBsBJICHHBIE B 3TOM Kjacce. [Ipy BbI30Be TMHAMHUYECKOTO METO/la CHava-
Ja ocyuectBiagerca nouck B DMT maHHOro kiiacca, U €Ciii METOH HE
HaiigeH — To B DMT npenka knacca u T.4. TakuM 00pa3oM UCIIONIb30BaHUE
BUPTYaJIbHBIX METOJIOB TpeOyeT OOJNBIIEro pacxojia MamsTi U3-3a HE0O0XO-
JMMOCTHU XpaHEHHUsI MaCCUBHBIX VMT BCeX KaccoB, 3aTO OHU BbI3BIBAIOT-
cs1 OpIcTpee.

N3MeHsis aliropuT™ TOTO MJIM MHOTO METOJIa B MPOU3BOJIHBIX KJIACCAaX,
MIPOrPAMMUCT MOXKET MIPUAABATh 3TUM IMOTOMKAM OTCYTCTBYIOIIUE Y POIAU-
Tens cnenuduyeckue cBoucTBa. s M3MEHEHHsS MeToja HEOOXOAMMO
Meperpy3uTh €ro B MOTOMKE, T. €. OObSIBUTh B HACJICAHUKE OJHOMMEHHBIM
METOJI U peajin30BaTh B HEM HY)KHBIE JEUCTBUS. B pesynbrare B 0ObEK-
Te-pOJIUTENIC U OOBEKTE-IIOTOMKE OyayT JAEHCTBOBATh JiIBa OJTHOMMEHHBIX
METOJIa, UMEIOIINE PA3HYI0 AJTOPUTMHYECKYI0O OCHOBY. DTO Ha3bIBACTCS
noaumop@uzmom 0ObEKTOB.

BuprtyanbHple 1 JUHAMHYECKHE METOABI OOBSABISIIOTCS TaK Ke, KaK U
CTaTUYECKHUE, TOJIBKO B KOHIIE OMUCAHUs METO/Ia T00aBIISIIOTCS CITyKEOHbBIE
ciioBa virtual wim dynamic:

type

UMSA_ pomuTesia =class

MeTon; virtual;

UYTOoOBI MEperpy3uTh B KJIaCCE-HACICIHUKE BUPTYaJIbHBIM METO, HYX-
HO IIOCJIE €ro OOBSBJICHHS HAIUCATh KIIFOUEBOE CIIOBO override:
type
MMSA HacJjemHuka=class (mMma pommress)

MeTorn; override;

PaccmoTrpuM HacnenoBanue B Kjaccax Ha cienyromeM npumepe. Co-
3naauM 0a30BBIN Kiace Ttriangle (mpeyeonvHuk) C TIONSIMU Kiacca —
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KoopOouHamsl éepuiur TPEyroibHUKa. B Kiacce OymayT cieayroliie MeTo-
JIbI:

- Proverka () — MeTOH HPOBEPKU CYILICCTBOBAHUA TPEYIOJIbHUKA
(ecau 3 TOYKHM Jie)KaT HA OJHOM MPSIMOM, TO TPEYTOIbHUK HE CYIIECTBY-
er);

- Perimetr () — MeTox BBIYUCIICHUS IEPUMETPA TPEYTOJILHUKA;

- Square () —- METOJ BBIYUCIICHUA TLIOIIA M,

- MeToabl BBIUMCIEHUA IJIMH CTOpOH a (), b (), c();

- Set Tr () —MeTon MOoJy4YEHUST KOOPAUHAT;

- Show () — meTon GOpPMHUPOBAHKS CBEJCHUN O TPEYTOJIbHUKE.

Ha ocHoBe »3TOro Kjacca co3maguM  MOPOU3BOJHBIM  KJIAcC

R TTriangle (paBHOCTOPOHHHU TPEYIOJBHHK), KOTOPBIA HAcCJIELyeT
BCE TIOJISI 1 METOABI 0a30BOTO Kjlacca, HO METOJIbI TPOBEPKHU U (PopMHpOBa-
HUSI CBEJICHUM O Purype neperpyxarorcs 1o ApyroMmy ajropuTmy.

Ha ¢dopMe momecTuM MeTKy, KHONKY M MO 6 KOMIIOHCHTOB THIIA
TEdit mig BBOAA KOOPAWHAT BEPILIMH I ABYX TPEYTOJIHHUKOB. Ilocne
IIeT4YKa IO KHOIIKE CO3/IatoTCs JiBa 00bekTa Tuma « TpeyronbHuk» u «PaB-
HOCTOPOHHUH TPEYTOJbHUKY, BBIYUCIISIOTCS NEPUMETP U IUIOIIAIb KaXKI0-
0 TPEYTOJIbHUKA, U PE3YJIETAThI BEIBOAATCS HUKE B KOMIIOHEHTHI Labell
Label?2. Jlanee nmpuBEeAEH JUCTHUHT IIPOTPAMMBI C KOMMEHTAPHUSIMHU.

unit Unitl;

{Smode objfpc} {S$SH+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;

type

{ TForml }

TForml = class (TForm)

Buttonl: Tbutton; //xHomnka Pacuer
//MaccuBel x1, yl — KOOPIMHATH BEpPUMH
//1-T0 TpeyroJbHMKA UYaCTHEI CJyudalt)
//MaccuBel x1, yl — KOOpPOMHATHE BepPUMH

//2-T70 TpeyroJjibHMKA (PaBHOCTOPOHHETIO)

Editl: Tedit; //zong BBOIA KOOPIMHATEL X1 [1]
Editl0: TEdit; //mns BBOma KoOpOMHATE V2 [2]
Editll: TEdit; //mmnag BBOIA KOOPIMHATHE X2 [3]
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{ private declarations }

public

{ public declarations }

end;

Editl2: TEdit; //mma BBOOA KOOPOMHATE y2[3]
Edit2: TEdit; //mna BBOma koopmuHaTel y1[1]
Edit3: TEdit; //zons BBOmA KOOPOMHATHE X2 [2]
Editd4: TEdit; //mna BBOIA KOOPIMHATHE y1[2]
Edit5: TEdit; //zomnag BBOIA KOOpPIMHATEL X1 [3]
Edito6: TEdit; //ong BBOIa koopIMHATHE y1[3]
Edit7: TEdit; //zomna BBOIA KOOPIMHATE X2 [1]
Edit8: TEdit; //mmnag BBOIA KOOPIMHATEL y2 [1]
Edit9: TEdit; //moma BBOOA KOOPOMHATHE X2 [2]
Labell: TLabel;

Labell0O: TLabel;

Labelll: TLabel;

Labell?2: TLabel;

Labell3: TLabel;

Labelld: TLabel;

Labellb5: TLabel;

Labell6: TLabel;

Label2: TLabel;

Label3: TLabel;

Labeld: TLabel;

Labelb5: TLabel;

Label6: TLabel;

Label7: TLabel;

Label8: TLabel;

Label9: TLabel;

procedure ButtonlClick (Sender: TObject);
private

//06BbaByieHre 0asz30BOTO KJIACCA «KTPEeYT'OJIbHUK .
type
TTriangle=class
Private
//MaccuBbl, B KOTOPEX XPAHATCS KOOPIMHATE
//BepuMH TpeyTroJibHUKA .

X, y:array[0..2] of real;
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Public

constructor Create; //KOHCTPYKTOP

//MeTon MNOJIYUEHMS MCXOIHBIX IaHHBIX.
procedure Set Tr(a,b:array of real);
//MeTOonb BHUMCIJIEHMS CTOPOH TPeyTOJIbHUKA.
function a() :real;

function b () :real;

function c () :real;

//BUPTYaNbHEIN MEeTOI MNPOBEPKM CYIEeCTBOBAHUS
//TpeyTroNbHMKA, KOTOPHIM OyImeT NeperpyXeH
//B HOPOM3BOIHOM KJjacce.

function Proverka () :boolean; virtual;
//MeTon BHUMCJIEHUS [IepuMeTpa.

function Perimetr () :real;

//MeTon BHUMCJIEHMVS IIJIOWAIN.

function Square() :real;

/ /BUPTYaNbHEIM MeTOI GOPpPMUPOBAHMUSA
//CBeOeHu O TpeyTroJIbHUKE.

function Show () :string; virtual;
end;

//OBBbaBIIeHrE MNPOU3BOOHOTO

//KJacca «PaBHOCTOPOHHUM TPEeyT'OJIbHUK .
type

R TTriangle=class (TTriangle)

public

//TleperpyxaeMble METOOL MNPOBEPKM, UTO
//TpeyToJIbHUK SBJISETCS PABHOCTOPOHHUM,

/ /v QOPMUPOBAHUSA CBEIOEHUM O TPeyTroJIbHUKE.

function Proverka () :boolean; override;
function Show () :string; override;
end;

var

Forml: TForml;

//OBBaBIIeHME T[epeMEeHHOM Tua

//KJIacC «TpPeyTOoJIbHUK .

Figural: Ttriangle;

//OBBbaBJIeHVE TepeMeHHOM Tuia

//KJacC «PaBHOCTOPOHHUM TPEYTOJIbHUK .
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FiguraZ2: R TTriangle;
implementation

/ /KOHCTPYKTOP, KOTOPHM OOHYJISEeT
/ /MacCCHUBE KOOPIMHAT .
constructor TTriangle.Create;
var 1l:integer;

begin
for 1:=0 to 2 do
begin

x[1]:=0; vy[i]:=0;
end;
end;

//MeTon MOJydeHMS KOOPAMHAT BEPIIMH .
procedure TTriangle.Set Tr(a,b:array of real);
var 1i:integer;

begin
for 1i:=0 to 2 do
begin
x[i]:=al1]; yli]l:=b[1];
end;
end;
//MeTone BHUMCJIEHUS CTOPOH TpeyTroJIbHMKAa a, b, C
function TTriangle.a() :real;
begin

a:=sqrt (sqr(x[1]-x[0])+sqr(y[1]-yI[0]));
end;

function TTriangle.b () :real;

begin

b:=sgrt(sqgr (x[2]-x[1])+sqgr(y[2]-yI[1])):;
end;

function TTriangle.c() :real;

begin
c:=sqgrt(sqr(x[0]-x[2])+sqr(y[0]-y[2]));
end;

//MeTomnsl BHEUMCJIEHUA IIepuMeTpa TpeyIr'oJibHUKA .
function TTriangle.Perimetr () :real;
begin

Perimetr:=a () +b () +c () ;
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end;

//®YHKINY BHEUMCJIEHUS IIJIOWANON TPEeyTOJIbHUKA .
function TTriangle.Square() :real;

var p:real;

begin

p:=Perimetr()/2; //nomxynepmMerp

Squire:=sqrt ((p-a()) *(p-b()) *(p-c()));

end;

//MeTon NPOBEPKM CYUECTBOBAHUS TPEeyTOJIbHUKA :

//ecnu B ypaBHEHME NPAMOM, NIPOXOIOAllel uepes

//IOBe TOUKM, INOICTABUTL KOOPIMHATE 3-11 TOUKMU

//V TIPU 2TOM IMOJIyUUTCS PABEHCTBO, 3HAUUT, TPU

//TOUKM JilexaT Ha OIHOM MNPAMOM U IIOCTPOeHUEe

//TpeyToNbHMKa HEeBO3MOXHO.

function TTriangle.Proverka () :boolean;

begin

if (x[0]-x[1])/(x[0]-x[2])=

(y[0]-y[1])/(y[0]-y[2]) then

Proverka:=false

else Proverka:=true

end;

//MeTon GOpMUPOBAHUS CTPOKU —

//CcBemeHur O TpeyToJIbHUKE.

function TTriangle.Show () :string;

begin

//ECcnu TpeyTroJIbHUK CYyIeCTByeT,

//TOo dopMMPpYEM CTPOKY CBEIEHUM O TpeyTroJibHUKE.

if Proverka () then
Show:="Tr'+chr (13)+'a="+
FloatToStrF(a(), ffFixed, 5, 2)+

chr (13)+'b="+FloatToStrF(b (), ffFixed, 5, 2)+

chr (13)+'c="+FloatToStrF(c (), ffFixed, 5, 2)+

chr (13)+'P="+FloatToStrF (Perimetr (), £ffFixed, 5, 2)+
chr (13)+'S="+FloatToStrF (Square (), ffFixed, 5, 2)

else
Show:="'Not Triangle';
end;
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//MeTon NPOBEPKM CYHECTBOBAHUS
//PaBHOCTOPOHHETO TPeyITOJIbHMKA .

function R TTriangle.Proverka () :boolean;
begin
if (a()=b()) and(b()=c()) then

Proverka:=true
else

Proverka:=false
end;
//MeTon GOpPMUPOBAHUS CBEIEHUM
//0 PaBHOCTOPOHHEM TpPeyITOJibHUKE.
function R TTriangle.Show() :string;
begin
//ECiu TpeyToJIbHMK PaBHOCTOPOHHMUIM,
//To dbopMMpPYyEeM CTPOKY CBEIOeHUN.
if Proverka ()=true then
Show:='Tr'+chr (13)+'a="+
FloatToStrF (a(), ffFixed, 5, 2)+
chr (13)+'P="+
FloatToStrF (Perimetr (), ffFixed, 5, 2)+chr (13)
+'S="'+FloatToStrF (Square (), ffFixed, 5, 2)
else

Show:='Not R Triangle';

end;

{ TForml }

procedure TForml.ButtonlClick (Sender: Tobject);
//MaccuBe x1, yl — KOOPOMHATH TPeyTOJIbHUKA.
//MaccuBe x2, y2 — KOOPIMHATEH

//PAaBHOCTOPOHHETO TpPeyTOoJIbHUKA
var x1, yl, x2, y2 :arrayl[l..3] of real;
s:string;

begin

//UTeHue KOOPIOMHAT TPEeyTOJIbHUKOB

//v3 nojyer BBOOA IMAJIOTOBOTO OKHA.
x1[1l]:=StrToFloat (Editl.Text) ;
y1[1l]:=StrToFloat (Edit2.Text);
X1[2]:=StrToFloat (Edit3.Text) ;
y1[2]:=StrToFloat (Edit4.Text)

4
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x1[3]:=StrToFloat (Edit5.Text) ;
y1[3]:=StrToFloat (Edit6.Text)
x2[1] :=StrToFloat (Edit7.Text) ;
y2[1] :=StrToFloat (Edit8.Text);
X2[2] :=StrToFloat (Edit9.Text) ;
y2[2]:=StrToFloat (Ed1tl0.Text) ;
xX2[3] :=StrToFloat (Editll.Text) ;
y2[3]:=StrToFloat (Editl2.Text)

/ /VHULMan3aumusa obbekTa Kjacca TpeyI'OJIbHUK.
Figural:=TTriangle.Create;

/ /VHuanusauusa obbekTa kKJjacca

/ /PABHOCTOPOHHUM TPEyTOJIbHUK .

Figura2:=R TTriangle.Create;

Figural.Set Tr(xl,yl);

Figura2.Set Tr(x2,y2);

//BEI30B MEeTOHOOB GQOPMUPOBAHUM

//cBemeHuU M BHBOIL CTPOKM Ha GopMmy.
s:=Figural.Show () ;

Labellb.Caption:= S;
s:=Figura2.Show() ;
Labell6.Caption:= S;

//VHUUTOXEeHME OBBEKTOB
Figural.Free;
Figura2.Free;

end;
initialization
{ST unitl.lrs}
end.

Pe3ynbTaThl paboThI IporpaMMbl IPEACTaBICHBI HA puUc. 9.3.

Abcmpakmubiil METOJ, — 3TO BUPTyaIbHBIM WM IMHAMUYECKUN METO,
peanuzalus KOTOporo He ompenesieHa B TOM Kjacce, TJie OH OOBSBIICH.
[Ipenmonaraercs, 4To 3TOT METOA OyAET MEPErPYKEH B KIACCE-HACIICIHM -
Ke. BBI3BIBAIOT METOJl TOJILKO B T€X Kjaccax, rae oH nepesarpykeH. O0b-
ABJISIETCS  aOCTPaKTHBIM METOJl TMpU TOMOIIM  CIY’)KEOHOTO  CJIoBa
abstract nmocie cioB virtual mim dynamic, HaIpuMep:

MeTonl; virtual; abstract;
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Il HacnenoBaHWe B KNaccax
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PSEHOCTOPOHHKA TPEYMONEHHK

Mak R_Triangle

Pucynox 9.3: Pe3ynemamwi pabomul npocpam-

Mbl pacuema napamempos mpe)201bHUKo8
Paccmorpum cnenyromuii  npumep. Co3gaguM  0a30BbIA  KJace

unit Unitl;
{Smode objfpc}{SH+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs,

type

{ TForml }

TForml = class (TForm)

Buttonl: TButton;

TFigure (¢urypa). Ha ocHOoBaHMM 3TOro Kjacca MOXXHO IMOCTPOUTH
IIPOU3BOAHBIE KIIACCHI ISl pealbHbIX QUTYP (OKPYKHOCTh, YETBIPEXYTOJIb-
HUK U T.J.). B Hamem npumepe pacCMOTpHM [IBa KJIacCa-HACIIEIHUKA
TCircle (okpyxHOCTh) U TRectangle (mpsMmoyroinbHuk). Ha dopmy
OMECTUM KHONKY. [Ipu mienuke no KHOMKe CleNUaIu3upyroTcs 2 00beKTa
tuna «OKpY>KHOCTb» U «IIpsIMOYrOIbHUKY», paCCUUTHIBAIOTCS MapaMeTPhl
buryp : nepuMmeTp (IJIMHA OKPYNKHOCTH), TUIOIIAAb, PE3YIbTaThl BHIBOJAT-
Cd B KOMIIOHEHTHI Labell u label?2. Huxe npuBeneH JUCTUHT IIPO-
IPaMMBl.

StdCtrls;
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Labell: TLabel;

Label2: TLabel;

procedure ButtonlClick (Sender: TObject);
private

{ private declarations }
public

{ public declarations }

end;

//OBbaBIeHre 0a30BOTO KJjlacca «hurypar».
type

TFigure=class
private

n:integer; //KoanMuecTBO CTOPOH QUIYPEH.
p:array of real; //MaccuB IOJIMH CTOPOH OOUITYPEH.
public

//ABCTPaKTHEY KOHCTPYKTOP

//B KaxIoM MNPOM3BOIHOM Kjlacce OymeT

//neperpyxaTrbCcH.

constructor Create; virtual; abstract;
//MeTon BHUMCJIEHUS IIepuMeTpa

function Perimetr () :real;

//ABCTPAKTHEIN METOI BHEUMCIJIEHMS IJIOmMAalM, B KaXIOM
//TIPOU3BOOHOM KJjlacce OyImeT MeperpyXaTbCcsd
//peayibHEIM MEeTOIOM.

function Square() :real;virtual; abstract;
//ABCTPAKTHEM MeTOon GOPMUPOBAHUM

//cBemeHu” o ourype

//B KaxIoM MNPOM3BOIHOM KJlacce

//ByneT mneperpyxaTbCcsd.

function Show () :string;virtual; abstract;

end;

//OBBbsaBIIeHME NPOM3BOOHOTO KJIACCa «OKPYXHOCTB.
type

TCircle=class (TFigure)

public

constructor Create; override;

function Perimetr () :real;

function Square() :real; override;
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function Show () :string; override;
end;

//OBBABIJIEHME MNPOUBBOIHOTO

//KJlacca «IpaMOYyT'OJIbHUKD .

type

TRectangle=class (TFigure)

public

constructor Create; override;
function Square() :real; override;
function Show () :string; override;
end;

var

Forml: Tforml;
//O6BEeKT Turna KJjacca OKPYXHOCTb.
Figural: Tcircle;
//00BeKkT THuNa KJjJacca NPSAMOYyTOJIbHUK.
FiguraZ2:TRectangle;
implementation
//OnmMcaHmMe MeToIa BHEUMCIIEHUS
//nepuMeTrpa mya 6a30BOTO KJjlacca.
function TFigure.Perimetr () :real;
var i:1integer;

s:real;
begin
s:=0;
for 1:=0 to n-1 do

s:=stpl[i];
Perimetr:=s;
end;
//OnmMcaHMe KOHCTPYKTOPpa B KJIACCE OKPYXHOCTH
//nepesarpyska abCcTpaKTHOTO
//poonTeNIbCKOTO KOHCTPYKTOPA.
constructor TCircle.Create;
begin
//KomnueCcTBO CTOPOH OJIS OKpPyXHOCTU 1.
n:=1;
//BuimesigseM NaMaTh OO 1 3JIEMEeHT MacCHuBa.
SetLength (p, n) ;
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pl0]:=5; //CTopoHa - pamnuycC OKPYXHOCTM.
end;

//Tlepesarpy3ka MeTOoIa BHUMCJIEHUS IIepuMeTpa.
function TCircle.Perimetr () :real;

begin

/ /BHUMCJIIEHME OJIMHE OKPYXHOCTMN.
Perimetr:=2*Pi*p[0];

end;

//Tlepesarpy3Ka MeToIa BHUMCJIEHUS I1JIoMann
function TCircle.Square() :real;

begin

Square:=Pi*sqr (p[0]);

end;

//Onucanve MeToma GOPMMPOBAHUS
//CTPOKM CBemeHU 00 OKPYXHOCTH.
//Tlepesarpyska PoOIUTEJILECKOTO
//abCcTpakTHOTO MeToma.

function TCircle.Show () :string;
begin

Show:="'Circle'+chr (13)+'r="+
FloatToStr(p[0])+chr (13)+'P="+
FloatToStr (Perimetr ())+

chr (13)+'S="+FloatToStr (Square()) ;
end;

//Onmucanye KOHCTPYKTOpPa B KJIacCe MNPpAMOYyTOJIbHUK.
//niepesarpy3ka abCTPakKTHOTO
//pOoOuTesIbCKOTO KOHCTPYKTOPA.
constructor TRectangle.Create;

begin

n:=2; //KoanMuecTBO CTOPOH — IBE.
//BuimesieHrie MaMaTy [IO0I OBa DJIeMeHTa.
SetLength (p,n) ;

pl[0]:=4; pl[l]:=
End;
//Tlepesarpyska abCTpPaKTHOT'O
//poouTesIbCKOTO MeToIa,

/ /BHIUMCJIEHUS IJIomany OUITYPEH.

2; //IOnuHBL CTOPOH.
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function TRectangle.Square() :real;
begin

Square:=p[0]*p[1l];

end;

//Onucanme MeToma GopMUPOBAHUSA

//cBeleHur O MNPAIMOYTOJIbHUKE.

//Tlepesarpy3kKa POIUTEJIECKOTO

//aBCcTpaKTHOTO MEeTOoIa.

function TRectangle.Show () :string;

begin

Show:='Rectangle'+chr (13)+'a="+

FloatToStr (p[0])+' Db='+

FloatToStr(p[l])+
chr(13)+'P="+FloatToStr (Perimetr ())+

chr (13)+'S="+FloatToStr (Square()) ;

end;

{ TForml }

procedure TForml.ButtonlClick (Sender: TObject);
var s:string;

begin

/ /VHULIManu3alumus o0beKTa Tula OKPYXHOCTH.
Figural:=TCircle.Create;

/ /VHULMansauusa obbekTa THurna NPIMOyTOJIbBHUK .
FiguraZ:=TRectangle.Create;

//®opMUpPOBaHME CBEeIEeHUM O ourypax

/ /v BHIBOI pPe3yJIbTAaTOB Ha (GopMmy.
s:=Figural.Show () ;

labell.Caption:= s ;
s:=Figura2.Show () ;
label2.Caption:= s ;
Figural.Free;
FiguraZ.Free;

end;

initialization

{ST unitl.lrs}

end.
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9.4 [lepezpy3ka onepayuu

Bo Free Pascal MoxHO neperpy3uth He TOIbKO (DYHKIIMH, HO U Omepa-
1M, HAIIPUMEP, MOXKHO 3allpOrpaMMHUPOBaTh, YTOOBI Onepainus * npu pa-
00Te ¢ MarpuIlaMH OCYIIECTBIIsAJIa YMHOKEHHE MaTpHIl, a TIpu padoTre ¢
KOMIUIEKCHBIMUY YHCJIaMUA — YMHOKEHHE KOMIUIEKCHBIX YUCE.

JI1s1 5TOrO B IpOrpaMMe HY»KHO HalucaTh CIEIUAIbHYI0 (DYHKIIUIO —
Metona. OObsIBICHUE METO/Ia TIEPETPY3KHU 3aMUCHIBACTCS TIOCIE OOBSIBICHUS
KJ1acCa ¥ BBIIVISAIUT TaK:
operator symbols (mapaMeTphl: TUII) MMSA pe3yJbTaTa : TUIL;

rme operator — cayXeOHOE CIOBO;

symbols — CUMBOJ MEPETPYKACMOHN OTIEpalINY;
rnapaMeTps — UMEHA NEPEMEHHBIX, YYaCTBYIOIIUX B Mepe-
TPY3Ke oIeparopa;

OnuceIBatOT METOJ EPErPY3KH TaK K€, KaK U JIPYyTUe METObI, IMOCIE
KJIFOUEBOTO CJioBa implemention TOro Moayss, B KOTOPOM OOBSBIICH
KJIacc.

PaccMOTprM HECKOJIBKO MPUMEPOB.

3agada 9.1. Co3narh Kiacc pabOThl C KOMILIEKCHBIMM YHCJIaMU, B KO-
TOPOM MEPETPY3UTh ONEPALMH CIOKEHUS U BBIYUTAHUA.

Ha ¢opme pasmectum deThipe KOMIIOHEHTa Thuna TEdJit aig BBoma
JIEUCTBUTEIILHOM M1 MHMMOM 4aCTE€M JABYX KOMILUICKCHBIX YHCEI. Takxke co-
31aJIUM KOMITOHEHT TuIa TMemo sl BBIBOJAa PE3YILTAaTOB U KHOMKY. [Ipu
HIETYKE M0 KHOIKE CO3/a0TCs YeThIpe 00BhEKTa THUIMA «KOMILJIEKCHOE YHC-
so». [lepBoe u BTOpOE YKCa MHUIUATU3UPYIOTCS BBEACHHBIMU JIAHHBIMU.
Tpetbe popMupyeTcs KaK pe3yabTaT CJI0KEHUS MEPBBIX ABYX, a YETBEPTOE
— KaK Pa3HOCTh ATHUX K€ 4YMCel. TeKCT mporpamMmMmbl C KOMMEHTAPUSIMU
MPUBEJIEH HUXKE, Ha pUC. 9.4 MoKa3aHO OKHO PaOOThI TPOTPaMMBI.

unit Unitl;

{Smode objfpc} {SH+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;

type
{ TForml }
TForml = class (TForm)

Buttonl: Tbutton;
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//I0Jia BBOOA HOEMCTBUTEJLHOM UYaCTM IIE€pBOI'O UMCJIA.
Editl: Tedit;

/ /g BBOIA MHMMOM UYAaCTHM IIE€pBOTO UMCJIa.
Edit2: TEdit;

//I0Jig BBOOA HOEMCTBUTEJILHOM YACTM BTOPOTO UMCJIA.
Edit3: TEdit;

//IJia BBOIA MHMUMOM YaCTM BTOPOITO UMCJIA.
Edit4: TEdit;

Labell: TLabel;

Label2: TLabel;

Label3: TLabel;

Labeld: TLabel;

Labelb: TLabel;

Label6: TLabel;

Memol: Tmemo; //Ilojie njg BHBOIA PE3YyJILTATOB.
procedure ButtonlClick (Sender: TObject);
private

{ private declarations }

public

{ public declarations }

end;

//OBBaABJIEHME KJlacca — KOMIIJIEKCHOE UMCJIO.

type

TComplex = class

private
X: real; //OericTBUTENIbHAS YaCTh.
y: real; / /MHUMasa 4YacThb.

public
constructor Create; / /KOHCTPYKTOP .

//OYHKLUMA BHUMCIIEHUS MONOYJIS KOMIIJIEKCHOT'O UMcJia.
function Modul () :real;

//®PYHKLUMSA BHUMCIJIEHMS apIryMeHTa

/ /KOMIIJIEKCHOT'O YMCJia;

function Argument () :real;

//®YHKLMNA, OpPenCcTaBJIgolasd KOMIIJIEKCHOE UMCJIIO
//B BUIEe CTPOKU IOJS BHBOIA.

function ComplexToStr(): String;

end;
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//MeTonrl MeperpysKu olepaTopa «+»
//C KOMIIJIEKCHBIMM UMCJIAMU .
operator +(const a, b: TComplex)r: TComplex;
//MeTonrl MeperpysKM olepaTopa «—»
//C KOMIIJIEKCHEIMU UMCJIAMU .
operator - (const a, b: TComplex)r: TComplex;
var
Forml: TForml;
//OBBABJIeHME [epPeMeHHEX THUIla KOMIIJIEKCHOE UMCJIO.
chislol: Tcomplex;
chisloZ2: TComplex;
chislo3: TComplex;
chislo4: TComplex;
implementation
//Onmucanve KOHCTPYKTOPa.
constructor TComplex.Create;
begin
x:=0; y:=0;
inherited Create;
end;
function TComplex.Modul (): real;
begin
modul :=sqgrt (x*x+y*vy) ;
end;
function TComplex.Argument (): real;
begin
argument:=arctan (y/x) *180/pi;
end;
//MeTonbl meperpys3KM olepaTrTopa «+».
//TiepeMeHHEe a M b — KOMIJIEKCHBIE UMCIa,
//KOTOpPEIE CKJIAOLBAKTCH,
//r — pesyJbTupylllee KOMIIJIEKCHOE UMCJIIO
operator +(const a, b: TComplex)r: TComplex;
begin
r:=TComplex.Create; //UMHuumanamzaums oOBEKTA.
//IdencrBUTEeNIbHAA YacTh HOBOI'O KOMIIJIEKCHOTO
//umncia popMUpYeTCsa KaK pe3yJbTaT CJIOXEHUS
//OeVICTBUTEJIbHEIX YacTey MNepBOTO M BTOPOTO
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//onepaHnoB. MHMMAasg YaCTh HOBOI'O KOMIIJIEKCHOTI'O
//uucia bopMupyeTCca KaK PesyJibTaT CJOXeHMUS

/ /MHUMEBEIX UYaCTel IepBOTO UM BTOPOTO OIEPaHIOB.
//OnepaHnsl — IIepPEeMEeHHBE THUIIa KOMIIJIEKCHOE
//4nciio, nepemaBaeMbele B METOJ.

r.x:=a.x+b.x;

r.y:=a.ytb.y;

end;

//MeTonbl Meperpys3KM olepaTopa «—».

operator - (const a, b: TComplex)r: TComplex;
begin

r:=TComplex.Create; //VMHuumanmuszauusa oOBeKTa.
//0ericTBUTEJIbHAS YaCThb HOBOTO KOMIIJIEKCHOTO
//uniciia dopMuUpyeTcs KakK PaszsHOCTb OeMCTBUTEJIbHBIX
//dYacTel mepBOTO M BTOPOTO OINepaHOoB. MHMMAaSd
//YacTb HOBOTO KOMIIJIEKCHOTO uMcJa QGOpMHUPYETCH
//KaK PasHOCTb MHMMEBEIX UYACTEM NEePBOTO UM BTOPOTO
//onepaunoB. OnepaHOs — [IepPeMeHHHEe TUla
//KOMIIJIEKCHOE UMCJIO, IlepelaBaeMble B MeTOI.
r.x:=a.x-b.x;
r.y:=a.y-b.y;
end;
function TComplex.ComplexToStr (): String;
begin
if y>=0 then
ComplexToStr:=FloatToStrF (x, ffFixed,5,2)+"'+"'+
FloatTostrF (y, ffFixed,5,2)+ '1i'
else
ComplexToStr:=FloatTostrF (x, ffFixed, 5, 2)+
FloatTostrF (y, ffFixed, 5,2)+ '1'
end;
procedure TForml.ButtonlClick (Sender: TObject);
Var Strl : String;

begin
/ /VHnumanms3anmsa OBBEeKTOB.
//chislol, chislo2 - MCXOOHEIE KOMIIJIEKCHEIE

//umncia, BBOOVMEIE C (QOPMH.
//chislo3 — KoMIIJIEKCHOE UYMCJIO,
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//TIoNlydyaeMoe CJIOXEeHMEM IBYX MCXONOHEIX UMCeJl.

//chislo4 - KOMIIJIEKCHOE UMCJIO, I[oJydaeMoe

//BHUMTAHVEM BTOPOTO UMCJA M3 MIepPBOTO.

chislol:=TComplex.Create;

chislo2:=TComplex.Create;

chislo3:=TComplex.Create;

chislo4:=TComplex.Create;

//UTeHne OelCTBUTEJILHOM M MHMMOM dYacTeM

//OBYX MCXOIHHEIX KOMIIJIEKCHEIX UMCeJI

//n3 mnojiert BBOIma (GOPMEL.

chislol.x:=StrToFloat (Editl.Text);

chislol.y:=StrToFloat (Edit2.Text);

chislo2.x:=StrToFloat (Edit3.Text)

chislo3.y:=StrToFloat (Edit4d.Text);

//I0Ja CJIOXeHVS OBYX KOMIIJIEKCHBEIX UMCEeJI MOXHO

//vicriosib30BaTh Olepauuio +, Tak Kak OHa

//TneperpyXxeHa IoJjig 3TOTO KJjacca.

chislo3:=chislol+chislo?2;

/ /09 BHUMTAHMS OBYX KOMIIJIEKCHBEIX UMCEJ

/ /MOXHO WMCIIOJNIL30BATL OIllepaluin —, Tak Kak OHa

//TneperpyxeHa OJjig 3TOTO KJjacca.

chislo4:=chislol-chisloZ2;

//Pes3yJibTaT CJIOXeHUS IBYyX uMceJl npeobpasyeTcd

//B CTPOKY IJid BHIBOHA B MnoJjie Memol.

Strl:='chislol+chislo2 '+
chislo3.ComplexToStr () ;

Memol.Lines.Add (Strl) ;

//3HaueHre MOnyJia Hnpeodpas3yeTcd

//B CTPOKY IJisg BHBOIa B nojie Memol.

Strl:="Modul chisla '+

FloatToStrF (chislo3.Modul (), ffFixed, 5, 2);

Memol.Lines.Add (Strl) ;

//3HaueHre apryMeHTa nOpeofpas’yeTcsd B CTPOKY

//nonsa BeIBOIA B IoJie Memol.

Strl:="Argument chisla '+

FloatToStrF (chislo3.Argument (), ffFixed, 5, 2);

Memol.Lines.Add(Strl) ;

//Pe3yJlbLTaT PasHOCTM IBYX UMCeJl npeobpasyercs

14
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//B CTPOKY IJid BHBOIA B Mojie Memol.
Strl:='chislol-chislo2 '+
chislo4.ComplexToStr () ;

Memol.Lines.Add (Strl) ;
Strl:="Modul chisla '+

FloatToStrF (chislo4.Modul (), ffFixed, 5, 2);
Memol.Lines.Add (Strl) ;
Strl:="Argument chisla '+
FloatToStrF (chislo4.Argument (), ffFixed,5,2);
Memol.Lines.Add (Strl) ;

initialization
{ST unitl.lrs}end.

M PaboTa C KOMANEKCHEIMA HHCAMHM - |I:I| }(l

FoMnnexcHoe Yrcnod K oMnnescHoe YHcnos
= |2 Y= |1.5 x= |7 Y= |3.5

chizlol +chizlo2 3,00+1 50
kodul chizla 9.12
Argument chizla 9,46
chizlol-chigloz -5,00+1 50
bMaodul chizla 5,22
Argument chizla -16.70

Myck

Pucynok 9.4: Ilpumep pabomsr npozcpammvi
K 3ao0aue 9.1

3anava 9.2. Co3nate kiacc paboThl ¢ KBaJIpaTHBIMU MaTpUilaMu, B KO-
TOPOM TIEPErpy3UTh OlEpalliU CIOXKEHUS U YMHOXeHHs. B kiacce co-
371aTh METOJI TPOBEPKHU, YTO MATPHULIA ABIIAECTCS CAMHUIHOM.

B knacce co3znansbl 1Ba METOJA NIEPETPY3KHU ONEPALIUU CIOXKEHUS U J1BA
METO/Ia TEPErpy3Ku OINEpallui YMHOXKEHHS. DTO METOIbI CIOKEHUS U
YMHOKEHHSI MaTpHl], a TaKKe METOJbl JOOABICHHUS K MaTpUIE 4YuCia U
YMHOKEHUS MaTpUIbl HA YUCIIO.

Ha ¢bopmy nmomectuMm KHONKY M 8 KOMIIOHEHTOB Tumna TLabel mis
BBIBOJIA pe3ynbTaroB. [Ipy menuke no KHOIKe co31arTcs 6 00bEKTOB THIIA
«MaTpulLay», BCE OHU 3aIOJIHAIOTCS CIIyYalHBIMU YHCIAMU. TPETh MaTpH-
11a 3aT€M PaCCUUTHIBAETCS KaK CyMMma MEpBbIX ABYX. UeTBepras marpuiia
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— pEe3yJbTaT yYMHOXKEHHUS MEPBOM MaTpullbl Ha BTOpyro. Ilsras marpuna
MoJTydaeTcsl U3 MepBoi myTem Jgo0aBieHust kK Heil yucna 10, a mecras —
YMHOXKEHHUEM MEPBOU MATPULIBI HA YUCIIO 5. Takxke repBas U BTopasi Mar-
PHIBI IPOBEPSIOTCA, HE SABIAIOTCA JIM OHA €AMHUYHBIMU. TEKCT Mporpam-
MbI ¢ KOMMEHTApUSAMU NIPUBELICH JaJIEe.
unit Unitl;
{Smode objfpc} {SH+}
interface
uses
Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;
type
{ TForml }
TForml = class (TForm)
Buttonl: TButton;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Label4: TLabel;
Labelb: TLabel;
Label6: TLabel;
procedure ButtonlClick (Sender: TObject);
procedure MemolChange (Sender: TObject);
private
{ private declarations }
public
{ public declarations }
end;
//00BbaBJIeHrE KJjlacca MaTpulia.
type
TMatrix = class
private
//B3JIeMeHTH MaTPULIL
x: array [0..5,0..5]0f real;
public
constructor Create; / /KOHCTPYKTOP .
//MeTon dopMUPOBAHUS CTPOKHU,
/ /BHIBOIAIEN SJIEMEeHTH MaTPMIIH .
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function MatrixToStr () : String;
//®YHKIIMS TPOBEPKM, GBJISETCS JIU
//MaTpulla eOUMHWUYHOM.
function Pr Edin(): boolean;
end;
//MeTonpl Meperpys3KM olepaluuy «+» -
//cioxeHre OBYX MaTPUILIL.
operator +(const a, b: TMatrix)r: Tmatrix;
//MeTonrl Meperpys3KM olepaluuyr «+» -
//noBaByieHMe K MaTpPUIle BEmEeCTBEHHOTO uKuca.
operator+ (const a:TMatrix;b:real)r:TMatrix;
//MeTOoB Meperpy3KM Olepalmm «*» -
//yMHOXeHVEe IOBYX MaTPUILI.
operator *(const a, b: TMatrix)r: Tmatrix;
//MeTonpl Meperpy3KM omepaumnm «*» -
//yMHOXEeHVEe MaTpMIBE Ha BelleCTBEHHOE UMCJIO.
operator *(const a:TMatrix;b:real)r: TMatrix;
var
Forml: TForml;
matrl: TMatrix;
matr2: TMatrix;
matr3: TMatrix;
matrd: TMatrix;
matrb5: TMatrix;
matr6: TMatrix;
implementation
//KOHCTPYKTOP B KJjlacCe MaTpulla, KOTOPHIM
//3amnoJIHgeT MaTPULy CJIYUYaMHBEMM IIEJIBEIMU UYKCJIaMU.
constructor TMatrix.Create;
var 1, J : 1lnteger;
begin
for 1:=0 to 4 do

for 3j:=0 to 4 do

x[1,3]:=Random (10) ;

inherited Create;
end;
//®dyHKLUS, OpoBepsgnmas,
//aBiaseTcsa JIM MaTpHulla eIMHUUHON.
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function TMatrix.Pr Edin () :boolean;
var i, J : 1integer;
begin
//TMpennojaraeM, UYTO MaTpulla €IMHUUHAL.
Result:=true;
for 1:=0 to 4 do
for J:=0 to 4 do
//Ecam Ha TJIaBHOM IOuaroHalJu 3JieMeHT He 1
//Vny BHEe TJIaBHOM IMaroHanu sjemMeHT He 0,
if ((i=j)and(x[i,Jjl<>1l))or((i<>j)and(x[i,]]1<>0))
then
begin
//TO MaTpulla He gBJISETCS eOUHUYHOM.
Result:=false;
break; //BHXOO M3 LUKJIA
end;
end;
//MeTon meperpys3kmM ollepaTopa «+» -
//CcrioxeHre OBYX MaTPMIL
operator +(const a, b: TMatrix)r: TMatrix;
var 1, J: 1integer;
begin
r:=TMatrix.Create;
for 1:=0 to 4 do
for J:=0 to 4 do
r.x[1i,j]:=a.x[i,i]l+b.x[1,7];
end;
//MeTonbl Meperpysku oleparTopa «*» -
//TepeMHOXeHMe OBYX MaTpHILl.
operator * (const a, b: TMatrix)r: TMatrix;
var 1, J, k: integer;
s: real;
begin
r:=TMatrix.Create;
for 1:=0 to 4 do
for 7J:=0 to 4 do
begin
r.x[1,73]:=0;
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for k:=0 to 4 do
r.x[1i,3]:=
r.x[1,j]+ta.x[1,k]*b.x[k,3];
end;
end;
//MeTonE meperpysKu olepaTropa «+» -
//cJoxeHrie MAaTPULBE M BEUeCTBEHHOTO UMCJIA.
operator +(const a: TMatrix;b:real)r: TMatrix;
var i, J: integer;
begin
r:=TMatrix.Create;
for 1:=0 to 4 do
for j:=0 to 4 do
r.x[1,j]:=a.x[1,]]+b;
end;
//MeTonpl Meperpy3KM olepaTropa «*» -
//YMHOXEHVE MaTPMULE Ha BeNlEeCTBEHHOE UMCJIO
operator * (const a: TMatrix;b:real)r: TMatrix;
var 1, J: 1lnteger;
begin
r:=TMatrix.Create;
for 1:=0 to 4 do
for 3j:=0 to 4 do
r.x[1,j]:=a.x[1,73]*b;
end;
//MeTonsl QOPMUPOBAHUS CTPOKM
//C BIeMeHTaMy MaTpPULH.
function TMatrix.MatrixToStr (): String;
var s:string;
1, J :integer;
begin
s:='"';//BHauaje cTpoka IIycTasd
for 1:=0 to 4 do
begin
for jJ:=0 to 4 do
//0obaBjieHre K S CTPOKM, KOTOpasd NpelCcTaBJIigeT
//coboM 2JIeMeHT MAaTPMLE U Hpobest.
s:=s+FloatTostrF(x[1,7]],ffFixed,5,2)+" ';
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//POopMUPOBAHME HOBOM CTPOKM MATPMUIIH.
s:=s+tchr (13);

end;

MatrixToStr:=s;

end;

//0bpaborka KHONKU IIyCK:

//cos3maHve BK3eMIIJISPOB Kjacca MatTpuua,

/ /BEHIUMCJIIEHVE PEe3yJIbTUPYIIMX MATPUL, IYTEM

//CIOXeHnsa, YMHOXEeHUS MCXONOHHEIX MaTpHil,

//yMHOXEHME MAaTPHUIE Ha YMCJIIO

procedure TForml.ButtonlClick (Sender: TObject);

Var Strl : String;

begin

/ /VHULManusauyus OOBLEeKTOB :

//matrl, matr2 - MCXOIHEIE MaTPULEH,

//3arnoJjIHgeMele CJIYUYAaMHLBIMY YMCJIaMU ;

//matr3 - mMarpuia, IoJydyaeMas

//CIIOXEeHVEM IBYX MCXOIHBIX MaTPM’LL;

//matr4d - mMaTpuua, nojydaeMasd YMHOXeHMeM

//OBYX MCXOIHEIX MaTPMLL;

//matr5 - marpuila, nojgydaemas noOaBiieHMEM

//x mepBOo¥r MmaTpuie umcia 10;

//matr6 - MaTpuia, oJiydaeMas yMHOXEeHMEeM

//TepBOM MATPMULE Ha UYMCIJIO 5.

matrl:=TMatrix.Create;

matr2:=TMatrix.Create;

matr3:=TMatrix.Create;

matrd4:=TMatrix.Create;

matrb5:=TMatrix.Create;

matr6:=TMatrix.Create;

//BreunciieHmue maTpui, matr3, matr4, matr5, matro

//C TOMOUBLI Meperpy3KM OIepaTopoOB.

matr3:=matrl+matr2?;

matrd:=matrl*matr2;

matr5:=matrl+10;

matro:=matrl*5;

//POopMUPOBAHME CTPOKM BHBOIA M €€ BHEBOI

//B MeTky Labell maTpuus matrl.



462

Strl:="Matrixl '"4+chr (13)+matrl.MatrixToStr () ;
Labell.Caption:= Strl;

//TlpoBepka, S(BJIdeTCcd JiM MaTpuia matrl
//©OVMHUYHOM, M BHBOI COOTBETCTBYKIETO COODIEHMUA.

i1f matrl.Pr Edin()=true then
Strl:="Matrixl edinichnaya'
else
Strl:="Matrixl ne edinichnaya';

Label5.Caption:= Strl ;

//llpoBepka, SABJISeTCH JIM MaTpuia matr2
//eOVMHUYHOM, M BHIBOJI COOTBETCTBYIIETO COOBIEHU.
if matr2.Pr Edin()=true then

Strl:="Matrix2 edinichnaya'
else
Strl:="Matrix2 ne edinichnaya';

Label6.Caption:= Strl ;
Strl:="Matrix2 '+chr (13)+matr2.MatrixToStr () ;
Label2.Caption:= Strl ;
//BEIBOI 2JIEeMEHTOB MaTpule matr3=matrl+matr2.
Strl:="Matrixl+Matrix2 '+

chr (13)+matr3.MatrixToStr () ;
Label3.Caption:= Strl ;
//BHIBOI 2JIEMEHTOB MaTpMuUbE matrd=matrl*matr2.
Strl:="Matrixl*Matrix2 '+

chr (13)+matrd4.MatrixToStr () ;
Labeld .Caption:= Strl ;
//BHIBOI 3JIEeMEHTOB MaTpuls matr5=matrl+10.
Strl:="Matrix1l+10 '+

chr (13)+matr5.MatrixToStr () ;
Label7.Caption:= Strl ;
//BHIBOI 2JIEMEHTOB MaTpPMLE matrS5=matrl*5.
Strl:="Matrixl*5 '+chr (13)+

matr6.MatrixToStr ()
Label8.Caption:= Strl ;
end;
initialization

{$SI unitl.lrs}
end.
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Pesynbrar paboThl mporpamMMbl oKaszaH Ha puc. 9.5 .

Il Neperpyska oNepaTopos B MaTpHLLax = O] |

Matrixl ne edinichnawa Matrixz ne edinichnaya

Matriz1+Makrixz2

8,00 14,00 13,00 5,00 &,00
5,00 11,00 5,00 &,00 13,00
13,00 11,00 5,00 12,00 12,00
12,00 7,00 10,00 11,00 7,00
10,00 12,00 11,00 &,00 12,00

Matrix1*Makrixz

180,00 195,00 159,00 141,00 185,00
162,00 716,00 156,00 117,00 156,00
112,00 164,00 114,00 65,00 133,00
65,00 103,00 47,00 71,00 128,00
127,00 197,00 119,00 101,00 176,00

Matrixl+10 Makrix1*5

15,00 15,00 17,00 15,00 16,00 75,00 25,00 35,00 40,00 30,00
13,00 15,00 15,00 14,00 16,00 40,00 25,00 0,00 20,00 30,00
16,00 13,00 14,00 12,00 13,00 50,00 15,00 20,00 10,00 40,00
10,00 19,00 17,00 15,00 14,00 0,00 45,00 10,00 15,00 20,00
17,00 18,00 15,00 14,00 15,00 55,00 40,00 25,00 20,00 25,00

Pucynok 9.5: Pezynomamul pabomwt npocpammsl 3a0auu 9.2

3AZIAYA 9.3. Co3parh Kiacc — OOBIKHOBEHHAs JIpoOb, B KOTOPOM
neperpy3uTh onepanuu < u >.

Ha ¢opmy nomectum deThipe KOMIOHeHTa TEd1t JJia BBOJA YUCIIU-
TeJiel ¥ 3HaMeHaTelel IBYX OOBIKHOBEHHBIX Apo0el U KOMIOHEHT Memo 1
JUIs. BBIBOJIA PE3YyJIbTaToB. Takke pa3MeCTHM KHOIIKY, IIPH IIETYKe M0 KO-
TOPON MHUIIMATU3UPYIOTCA JIBa OOBEKTa TUIA «OOBIKHOBEHHAS IPOOBY, 3a-
TE€M OHU CPAaBHUBAIOTCS U Pe3yybTaThl BRIBOASATCA B Memol. Huke mpuBe-
JICH JINCTUHT MPOTPaMMbl ¢ KOMMEHTApUsIMHU, Ha puc. 9.6 mokasaHsl pe-
3yJIBTaThl PA0OTHI MTPOTPAMMEBI.

unit Unitl;

{Smode objfpc} {$SH+}
interface
uses
Classes,
Controls,
type
{ TForml }
TForml = class (TForm)
Buttonl: Tbutton;

SysUtils,
Graphics, Dialogs,

LResources,
StdCtrls;

Forms,
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/ /TloJie
Editl:
/ /Tlosie
Edit2:
/ /Tlone
Edit3:
/ /TloJe
Edit4d:

nJd BBOIA
Tedit;
nJjd BBOIA
Tedit;
nJjd BBOIA
Tedit;
oJ1d BBOIA
Tedit;

UMCJIUTEJIS [IepBOM Opobu.
3HaMeHaTeJIsa [IepBOM Opobu.
UMCJIMTEJIS BTOPOM Opobu.

3HaMeHaTeJid BTOPOU IOpobu.

Labell:
Label?2:
Label3:
Labeld:

Memol:

TLabel;
TLabel;
TLabel;
TLabel;

Tmemo; //Ilojle mjiga BHIBOIA PEe3YJILTATOB.

procedure ButtonlClick (Sender: TObject);
private
{ private declarations }
public
{ public declarations }
end;
//00BbaBJieHrEe KJjlacca — OOBIKHOBEeHHAad IpPoOb.
type
TOb Drob
private
Ch:
Zn:
public
/ /KOHCTPYKTOD.
constructor Create(a, b:integer);
//MeTon bopMMPOBAHMS CTPOKM IJIS BHBOIA IOPOOU.

class

/ /Uducamrens .
//3HaMeHaTesb .

integer;
integer;

function DrobToStr (): String;
end;
//MeTon mneperpy3kKmu olepaTopa «<».
operator <(const a, b: TOb Drob)r: boolean;
//MeTon meperpys3kKM olepaTopa «>».
operator >(const a, b: TOb Drob)r: boolean;
var
Forml: Tforml;

//OBBbaBIIeHME IIEePEeMEeHHBIX TUlla KJacc
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//OBHIKHOBEHHAsS OpOOkb.

dl, d2: TOb Drob;

implementation

//KOHCTPYKTOP .

constructor TOb drob.Create(a, b:integer);
begin

Ch:=a; Zn:=b;

inherited Create;

end;

//MeTon meperpysku oIeparTopa «<» -
//cpaBHeHVe OOLBIKHOBEHHEIX Ipobeli.

operator <(const a, b: TOb Drob)r: boolean;

begin

if a.Ch*b.Z2n <b.Ch * a.Zzn then
r:=true

else r:=false ;

end;

//MeTon meperpys3kmu ollepaTopa «>» -
//cpaBHeHVe OOBIKHOBEHHEIX Ipobeli.
operator > (const a, b: TOb Drob)r: boolean;

begin

if a.Ch*b.Z2n > b.Ch * a.Zn then
r:=true

else r:=false ;

end;

//MeTon GOopMUPOBAHUSA CTPOKM
//nmna BeIBOIA IOpoOu Ha dGopMmy.
function TOb Drob.DrobToStr(): String;
begin
if Zn<>0 then
if Ch*Zn>0 then
DrobToStr:=IntToStr (Ch)+'/"'+
IntToStr (Zn)
else
DrobToStr:="-"+IntToStr (abs(Ch))+'/"'+
IntTostr (abs (Zn))
else
DrobToStr:='Dividing by a zero'
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end;
procedure TForml.ButtonlClick (Sender: TObject);
Var Strl : String;

a, b: integer;

begin

//UTeHue HOaHHBIX M3 IOJIe¥ BBOIOA GOPMH:
a:=StrToInt (Editl.Text); //umcauressb,
b:=StrTolInt (Edit2.Text); //3HamMeHaTeJb.

/ /VIHULManu3alumnusa [IepBoi Opodu.
dl:=TOb Drob.Create(a,b);
//UTeHre OaHHBEIX M3 II0JIeM BBOIa (GOPMEH.
a:=StrTolInt (Edit3.Text);
b:=StrToInt (Edit4d.Text) ;
/ /VHULIMan3alusa BTOPOM OpoOu.
d2:=TOb Drob.Create(a,b);
//PopMUPOBAHME CTPOKM BHEBOIA
/ /v pmobapjieHre ee B 1oJie Memol.
//BEIBOI MCxXOomHOM npobmu dl.
Strl:="Drob 1 '+dl.DrobToStr () ;
Memol.Lines.Add (Strl) ;
//BEIBOI MCXOOHOM npobmu d2.
Strl:="'"Drob2 '+d2.DrobToStr () ;
Memol.Lines.Add (Strl) ;
//cpaBHeHVe npobel C MOMOUbID Meperpy3Ku
//omnepaTopoB < ¥ > U BHBOJI COODIEHNS.
if dl<dz then
Strl:="'"Drobl < Drob2'
else
if dil>dz then
Strl:='Drobl > Drob2'
else
Strl:='Drobl = Drob2';
Memol.Lines.Add (Strl) ;
end;
initialization
{S$ST unitl.lrs}
end.
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Il NeperpysKa onepatqH - |I:I|E|
Apobe 1 Apobe 2

1_I|2_ 1 I|3_

Db 11/2
Drab2 1/3
Drobl » Drob2

Pucynok 9.6 Pezynomamut pabomwi
npozpammol 3a0aqu 9.3

9.5 3adayqu Onss camocmosimesibHO20 peuweHus!

1. Co3nate Knacc komniekcHoe Yucio B anredpandeckoit hopme z=x+
y [ , monst kimacca — pecTBuTenbHas (x) U MHUMas (y) 4acTH 4uCa.
Meronbl Kilacca: BBIYMCICHUE KOPHS KOMIUIEKCHOTO YHCJA, BBIBOJ
KOMIUIEKCHOTO yucia. B kiacce npeaycMoTpeTb METO/Ibl MEPETrPy3KH OIe-
pauuii: CI0XKeHUE, BBIYUTAHUE, JCICHUE U YMHOXEHHE KOMIUIEKCHBIX YU -
Ccell.

2. Coznath Kilacc Keaopamuas mampuya, 1oJsl Kjiacca — pa3MepHOCTh
U DJIEMEHTHI MaTpullbl. MeTon Kiacca: BhIBOJI MaTpullbl. B kiacce mpemy-
CMOTpPETh METOABI MEPETrPy3KU ONEpalrid: CIOKEHUE, BBIYUTAHUE, YMHO-
YKEHHUE MaTpHIl, TPOBEPKY, SBJSETCS JIM OJIHA MaTpulla 0OpaTHOM Jpyroi
( A-A'=E).

3. Co3natp Kiacc 8ekmop Ha na0CKOCmu, MoJs Kilacca — KOOPAUHATHI
BEKTOpa. MeTo/bl Kj1acca: BEIYMCIICHUE HAMTPABIISIONIMX KOCUHYCOB BEKTO-
pa, BBIBOJ BCEX XapaKTEPUCTUK BeKkTopa. B kilacce mpeaycMoTpeTs METO-
JIbl IEPETPY3KH OIEpalnii: CIIOKEHUE, CKAJISIPHOE U BEKTOPHOE ITPOU3BE/IE-
HUSI BEKTOPOB.

4. Co3naTh KJacc 00bIKHOBeHHAs OpoOb, TIONS Klacca — YUCIUTENb U
3HaMeHaTeNb. MeTo/bl Kilacca: CoOKpalieHue Apoou, BeIBoA 1podu. B kiac-
C€ MPEeIyCMOTPETh METOJIBI TIEPErPY3KH OTEPAIUii: CII0KEHHUE, BRIYMTAHHUE,
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JIeJICHUE U YMHOXKEHHE TPOOeH.

5. Co3nmarb Kiacc keadpam, WIE€H Kjacca — JIJIMHA CTOpOHBI. [Ipemy-
CMOTPETh B KJIACCE€ METObl BHIYKMCICHUSI U BHIBOJIA CBEACHUN O (urype —
NEPUMETP, TUIONIA/Ib, [UaroHanb. Co3aTh MPOU3BOJAHBIN Kllacc — K)0, O-
0aBUTH B KJIAaCC METOJ| ONpeesieHus: o0beMa (pUrypbl, Ieperpy3uTb METO-
JIbI pacueTa TUIOIIAN U BBIBOJA CBEJICHUH O (Urype.

6. Co3nate Kacc xeadpamuas mampuya, nojid Kjiacca — pa3MEpHOCTh
M 3JIEMEHTHI MaTpuilbl. MeToabl Kiiacca: BBIYMCIEHHE CYMMbI BCEX 3Ji€-
MEHTOB MAaTpHIlbl, BBIBOJ, MaTpullbl. B Kilacce mpeaycMOTpETh METObI
MEpErpy3ku omnepanui: CIO0XKEHUE, BbIUUTAHUE, YMHOXKEHUE MATPHII,
YMHOYK€HUE MATPHUIIbI HA YUCJIO.

7. Co3math KJacc mpsimasd, TOJNA KIIacCa — KOOPAMHATHI JIBYX TOYEK
(x1, yl)um (x2, y2).Meton kiacca: BIBOJ YpaBHEHUS MIPAMOUN BHUA
y= ax + Db. B knacce npeaycMoTpeTb METOAbI MEPETPY3KU OIEPALIUIL:
MPOBEpKA MApAILICTBbHOCTU ABYX MPSAMBIX, ONPEACICHUE yIiia MEXAY JBY -
MSI TIPSIMBIMH.

8. Co3aarh Klacc KOMNIEeKCHOe YUCi0 B TPUTOHOMETPUUECKO dopme

a=p(cosp+ising) , moms knacca — Mmoxyis (P) u apryment (¢) uncna.
Mertopp! Knacca: BO3BEACHHUE YKCIIA B CTENEHb, BBIBOJI KOMIIJIEKCHOTO YHC-
Ja B aareOpamvecKkol M TPUTOHOMETpHYeCcKor ¢opmax. B kimacce mpemy-
CMOTPETh METOJIbI TIEPETPY3KH ONEPALIH: CIIOKEHHUE, BEIYUTAHUE, ICTICHUEC

U YMHOXXCHUE KOMILJIEKCHBIX YHUCEI.
9. Co3path Kiacc 8ekmop Ha niocKkocmu, MO Kjlacca — KOOPAUHATHI

BEKTOpa. MeTonbl Kilacca: BBIYMCIEHUE JJIMHBI BEKTOPA, BBIBOJ XapaKTe-
PUCTUK BeKTOpa. B Kjacce mpeaycMOTpeTh METOMAbl MEPErpy3KU orepa-
LU CIIO)KEHUE, CKAISIPHOE U BEKTOPHOE NMPOU3BEACHUS BEKTOPOB.

10. Co3narh Ki1acc 0ObIkHOBeHHAsE OpoOb, IO Kiacca — YUCTUTEb U
3HaMeHaTesb. MeTonbl Kjacca: ompeneneHrue oOpaTHOM NpoOu, BBIBOA
npobu. B kiacce npeaycMoTpeTb METOABI MEPETPY3KHU OMEPALIHIL: CIOXKE-
HUE, BBIYUTaHUE, JCJICHUE U YMHOXEHUE JpOoOeH.

11. Co3nate Kjacc keadpamwuas mampuya, TOJS Kiacca — pa3Mep-
HOCTh U AJIEMEHTHl MaTpullbl. MeToJbl Kjacca: MPOBEpPKA, SIBISETCS JIU
MaTpHUlla BEPXHETPEYTOJIbHON WM HUKHETPEYTOJIbHOM, BBIBOJ MaTPHULIBIL.
B knacce mpenycMoTpeTh METOMbI MEPETrPy3Ku ONepaliuii: CI0KEHHUE, BbI-
YUTaHUE, YMHOKEHUE MATPUIl, YMHOXEHUE MATPUIIBI HA YHUCJIO.

12. Co3narb Ki1acc mpey20oabHuK, 4IeHbl Kjacca — JJIMHBI 3-X CTOPOH.
[IpemycMOTpeTh B Kilacce METO/bl MPOBEPKU CYIIECTBOBAHUS TPEYTOJIbHU -
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Ka, BBIYMCIICHUS U BBIBOJIA CBEJIEHUI O (PUTYpe — JUIMHBI CTOPOH, YIJIbI, -
pumertp, miomaab. Co3nare NPOU3BOIHBIN KIaCC — pasHobOeOpeHHbll mpe-
V2OnbHUK, IPEAYCMOTPETh B KIIACCE MPOBEPKY, SABISAETCS JIM TPEYTOJIbHUK
PaBHOOEAPEHHBIM.
13. Co3parh Kllacc KomnjleKkcHoe 4Yucio B TIOKa3aTelbHOM QopMme
a=pe'? , momst kmacca — moayib (P) u aprymext (¢) umcia. Mertozast

KJIacca: BBIBOJI KOMIUIEKCHOTO YHCJIa B alreOpandeckoil, TPUTOHOMETPHUYE -
CKOM M IoKazarenbHOM (hopMax. B kiacce mpeaycMOTpeTh METOJIbI Iepe-
IPY3KA OIEpali: CI0XKEHUE, BBIYUTAHUE, JCICHUE U YMHOXKEHHE
KOMIIJIEKCHBIX YHCEIL.

14. Co3nate knacc npsamas, nois kiacca — KodhPUImeHTs ypaBHEHUS

y= ax + Db. Mertoabl Kjiacca: BbIBOJ YPABHEHUS MIPSIMOU, ONPEACTICHUE
TOUEK MEePEeCeUYEHUsI ¢ OCsIMU. B Kkiacce mpeaycMoTpeTh METObI TIEPErpy3-
KM OIlepaluii: IpoBEpKa MEPIEHANKYIIPHOCTH IBYX MHPSIMBIX, OMpPEIEe-
HUE yIJIa MEXIY JBYMS MPSIMBIMHU.

15. Co3nath Kiacc keadpamuas mampuya, TOAS Kiacca — pasmep-
HOCTh W JJIEMEHTHI MaTpuilbl. MeTonbl Kilacca: MPOBEPKHU, SIBISETCS JIH
MaTpulla TUaroHajJbHOW WJIM HYJIEBOM, BBIBOJ MaTpuIlbl. B kiacce mpemy-
CMOTpPETh METObI MEPETPY3KU OMNEpaluid: CIOKEHUE, BBIYUTAHUE, YMHO-
KEHUE MaTpHIl, 100aBJICHNE K MAaTPHUIIC YUCTIA.

16. Co3nars ki1acc mpey2onvbHuK, WIEHbI Kiacca — KOOPAUHATHI 3-X TO-
yek. [IpemycMoTpeTh B KilacCce€ METO/bl MPOBEPKHU CYIIECTBOBAHUSI TpPE-
yTOJIbHUKA, BHIYUCIICHUSI U BBIBOAA CBEACHUN O (UTYpe — IJIMHBI CTOPOH,
yIibl, IEpUMETp, Tuiomans. Co3aarb MPOU3BOAHBIN KIIACC — MPAMOY20Tb-
HbIU Mpey2oabHUK, IPETYCMOTPETh B KJIACCE MPOBEPKY, SBISIETCS JIU TPE-
YTOJIBHUK MPSMOYTOIbHBIM.

17. Co3nare Ki1acc KomnjiekCHoe Yucio B TPUTOHOMETPUUECKOU Gpopme

a=p(cosp+isin®) , mons xkmacca — Moayas (P) u aprymenrt (¢) umcra.
Mertonbl Ki1acca: U3BJIEYEHUE KOPHS U3 YMCIIA, BBIBOJ KOMIIJIEKCHOTO YK CIIa
B ayire0OpanyecKkoil U TpuroHomeTpuueckon popmax. B kiacce npeaycMoT-
peTh METOJIbI MEPErpy3Ku OMepaluid: CIOKEHUE, BHIUMTAHUE, JICJICHUE U
YMHOKEHUE KOMILIEKCHBIX YHUCEN.

18. Co3narb Ki1acc 06bikHOBeHHAs OpobOb, TIONS Klacca — YUCIUTENb U
3HaMeHarellb. MeTo/bl Kilacca: BO3BEJECHUE JpoOU B CTEIEHb, BBIBOJ JIPO-
ou. B knacce mpeaycMoTpeTh METObI EPErpy3Ku Onepalui: CIoKEeHHE,
BBIUYMTAHUE, JACICHUE U YMHOXKEHUE IPOOECH.

19. Coznate kiacc mpeyeonbHuk, 4I€HbI Kjacca — JJIMHbI 3-X CTOPOH.
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[IpenycMOTpeTh B K1acce METO/bl IPOBEPKHU CYIIECTBOBAHUS TPEYTOJIbHU -
Ka, BRIYMCIICHUS U BbIBOJA CBEJICHUHN O (DUType — JJIMHBI CTOPOH, YIJIbI, TIe-
pumerp, mwiomanas. Co3aarhk NPOU3BOAHBIN KIIACC — PABHOCMOPOHHUL mMpe-
V2OTbHUK, TPEAYCMOTPETh B KJIACCE MEPETrPy3Ky METOAa MPOBEPKHU CyLIE-
CTBOBAHUS PAaBHOCTOPOHHETO TPEYTOJIbHUKA.

20. Co3garh KJacc KOMNUIeKCHOe uucio B alredpaumyeckoil (opme
z=x+ vy [, moma knacca — JIeUCTBUTENbHAsA (x) U MHUMAas (y) 4acTH
yuciaa. MeToapl Kiacca: BIUUCICHUE MOJYJIA U apryMEHTa KOMIUIEKCHOTO
4ucia, BBIBOA KOMILIEKCHOTO uMcia. B kimacce mpemycMOTpeTb METOIbI
Neperpy3Ku oneparui: cIoKeHNUEe, BHIUUTAaHUE KOMILJIEKCHBIX YHCEII, MPO-
BEPKU COMPSKEHHOCTHU JBYX KOMILIEKCHBIX YUCET.

21. Coznarb KJacc okpyscHocmb, 4iieH kKiacca — paauyc R. Ilpeny-
CMOTpPETH B KJIaCCE€ METOJbl BHIYMCIICHUS U BBIBOJIa CBEICHUN O GuUrype —
IUIOMIAAb, JUIMHA OKPY>XHOCTH. Co34aTh MPOU3BOJHBIN KJIACC — Kpyeavlil
NPAMOU YUIUHOP C 8bicomoll h, NOOAaBUTh B KJIACC METOJ OIpeeCHUs
o0beMa GUrypsl, Neperpy3uTh METOABI pacueTa IIIOIIAd U BIBOJA CBEJIEC-
HUM 0 purype.

22. Co3pgaTh KJIacc 8eKmop Ha NI0CKOCmuU, MOJS KJlacca — KOOPAUHATHI
BEKTOpa. MeTonbl Kilacca: BBIYMCIICHUE JJIMHBI BEKTOPA, BBIBOJ| XapaKTe-
pUCTHK BeKTopa. B kiacce mpemycMOTpeTh METOAbl MEPErpy3KH orepa-
IIUNA: CJIOKEHUE, CKAISIPHOE U BEKTOPHOE MTPOU3BEACHHUS BEKTOPOB, BHIYHC-
JICHUE YTJIa MEXIY BEKTOPaAMH.

23. Co3nath Kiacc keadpamuas mampuya, TOJs Kiacca — pasMmep-
HOCTh U DJIEMEHTHl MaTpHUIlbl. MeEToabl Kjacca: MPOBEpPKA, SBISCTCS JIH
MaTtpuna cummeTpuunoii ( A=A’ ), BEIBOA MaTpuisl. B Kmacce mpeny-
CMOTpPETh METObI MEPETPy3Ku OMepalnii: CIOKEHHUEe, BBHIYUTAHUE, YMHO-
YKEHUE MaTpull, J0OaBJICHUE K MaTPUIIE YUCIIa.

24. Co3nmath KI1acc 006bIKHOBEeHHAsl OpoOb, TIONS Kacca — YUCIUTENb U
3HaMeHareNb. MeTo Kiacca: BBIBOI ApoOu. B kinacce mpeaycMoTpeTh Me-
TOJIbl TIEPETPY3KHU ONEpaluid: CIOKEHUE, BHIUUTAHUE, JCICHUE U YMHOXKE-
HUE JIpo0eil, CpaBHEHUE JPOOEii.

25. Coznarp Kjacc keadpam, 4WICHBI Kjacca - JJInHa CTOpoHbl. [Ipeny-
CMOTpPETH B KJIaCCE€ METO/bl BHIYMCIICHUS U BBIBOJIA CBEICHUN O GuUrype —
JIaroHaigb, MEpUMETp, miomanb. Co3lare OpOU3BOAHBIN KIIacC — npa-
BUNILHASL K8AOpAmMHas npusma ¢ evicomou H, n1o06aBUTH B KJIacC METOJ
omnpenesieHus oobema (GUryphl, IEPErpy3uTh METObI pacueTa IUIOMAAN U
BBIBOJIA CBEJICHUH O (UType.



471

10 [lpacpuka Bo Free Pascal

JlanHas T1aBa moOCBsIIeHa TpadudeckuMm cpeactBam Free Pascal.
PaccMoTpeHbl OCHOBHBIE TIpOLIEAYPhl W (PYHKIIMU PaOOTHI C TpaduKOil.
[TpuBenen npuMep MocTpoeHus rpadrka MaTeMaTHISCKOM 3aBUCHUMOCTH.

10.1 Cpedcmea pucosaHus e Lazarus

[Tpu pazpaboTke okoHHOTO mpHiIokKeHusi Lazarus ectb ¢popma, Ha KO-
TOPOM MOXHO PUCOBATh. B pacnopskeHUu mporpaMMHUCTa HAXOIUTCA T0-
JOTHO (XOJCT) — CBOMCTBO Canvas, KapaHjaall — CBOHMCTBO Pen, U
KUCTh — CBOMCTBO Brush.

CpoiicTBOM Canvas 00Ja1aloT CIEIYIONINE KOMITOHEHTHI:

- (popma (knacc Tform);

- Tabmuua (knacc TSringGrid);

- pacTpoBas KapTuHKa (kiacc Timage);

. npuHTtep (knacc TPrinter).

[Ipy pucoBaHMM KOMIOHEHTa, OOJIAJIalOIIEro CBOMCTBOM Canvas,
CaM KOMITOHEHT pPacCMaTPUBAETCS KaK MPSAMOYIOJIbHAA CETKA, COCTOSIIAs
U3 OTJICJIbHBIX TOYEK, HA3bIBAEMBIX MMUKCEISIMH.

ITosioxkeHME THUKCENST XapaKTEPU3YETCsl €T0 BEPTUKAIBHOU (X) U TO-
PU30HTAIIBHOU (Y ) KOOpAWHATAMU. JIEBBIM BEPXHUN MTUKCEIIbL UMEET KOOP-
nuHatel (0, 0). BeprukaibHas KOOpAWHATA BO3PACTACT CBEPXY BHU3, IO-
pHU3OHTAJIbHAs — clieBa Harpapo. OOIee KOJIMYECTBO MUKCEEH 10 BepTH-
KaJIU ONpENEIeTCa CBOUCTBOM Height, a mo ropu3oHTalIn — CBOMCTBOM
Weight. Kaxapiii MUKCEIbh MOKET UMETh CBOM LBET. [[JIs1 1OoCTyma K Jto-
001 TOYKE MOJI0THA UCIIONIB3YETCSI CBOMCTBO

Pixels[X,Y]:TColor.

OTO CBOHCTBO ONPEAECTACT I1BET IHUKCEIA C KOOpJAWHATaMU
X (integer), Y (integer).

N3MeHuTh 11BETA JIIOOOT0 MUKCENS MOJI0THA MOXHO C TIOMOIIBIO Clie-

JIYIOLIETO Olieparopa MpruCBanuBaHUA
KomnnonenT.Canvas. Pixels|[X,Y]:=Color;

rne Color — nepeMeHHas Win KoHCTaHTa tuna Tcolor. Onpenene-
HBI CJIEAYIOIME KOHCTaHThI 11BeTOB (Tan. 10.1):
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Taomuna 10.1. 3uayenue cBoricTB Color

Koncranra [Ber Koncranrta [Ber
clBlack YepHbplii clSilve CepebpucThlii
clMaroon  KamraHOBBIHA clRed KpacHhbrii
clGreen 3eseHbIi clLime CaJaToBblii
clOlive OnMBKOBBIT clBlue Cunnii
clNavy Temuo-cunuit clFuchsia SIpKo-pO30BHIii
clPurple Po3oBbiii clAqua bupro30BbIii
clTeal JIa3ypHbIit clWhite benbii
clGray Cepslii

[IBeT a:000T0 MHUKCENS MOXHO TMOJIYYHTh C TMOMOIIBIO CIIEIYIOIIETO
orieparopa NpruCBaAUBAHUA:
Color:=KomnoHeHnt.Canvas. Pixels|[X,Y];

rne Color — nepemeHHas tumna Tcolor.
Kiacc nBera touknm Tcolor ompenensercs Kak UIMHHOE LEJIoe
longint. [lepeMeHHbIE ATOTO TUIA 3aHUMAIOT B NAMATH 4YEThIpE OaiiTa.

Yetpipe OaiiTa mepeMEHHBIX 3TOTO TUIA colepk aT UHGOPMAIUIO O JOJAX
cunero (B), 3enenoro (G) u kpacHoro(R) 1BETOB U YCTPOEHBI CJICAYIOITUM
oopazom: S00BBGGRR.

J171s1 pucoBaHUs UCHONB3YIOTCS METOMIBI Kilacca TCanvas, Mo3BOJSIO-
e n300pa3uTh Qurypy (IMHUIO, TPSMOYTOJIBHUK M T.JI.) WA BBIBECTH
TEKCT B rpapuecKoM pexUME, U TPHU Kjlacca, ONPEAEsIONIMe UHCTPYMEH -
ThI BBIBOJIa (DUTYP U TEKCTOB:

- TFont (pudTth);

. TPen (kapaHjaiil, 1epo);

- TBrush (KUCTB).

Kaace TFONT

MO>XKHO BBIAEIINTH CICAYIOIHC cBoMcTBa 00bekTa Canvas.TFont:

- Name (Tun string)— HUMS HCHOJIB3yEeMOro mpudTa.

- Size (tun integer) — pasMmep mpudra B nyHkrax (points).
[TyHKT — 3TO eauHuIla u3mepenus mpudra, pasuas 0,353 mm, wiu 1/72
JIoMMa.

- Style — CTWIb HauyepTaHUS CHUMBOJIOB, KOTOPHIA MOXKET OBITh
0ObIYHBIM, TONYXUPHBIM (fsBold), kypcuBHbIM (fsItalic), moa-
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yepkHyThIM (fsUnderline) u nepeduepkHyThiM (fsStrikeOut). B
nporpaMme MOXKHO KOMOMHHPOBaTH HEOOXOIWMBIC CTWUJIU, HaIMpUMeEp,
9TOOBI YCTAHOBUTH CTUJIb «IOMY>KHPHBIA KYpCHB)», HEOOXOIUMO HAaIlH-
carh CICIYIOLINK OIepaTop:

ObwekT.Canvas. Font. Style:=[fsItalic, fsBold]

- Color (tun Tcolor) — UBET CUMBOJIOB.

- Charset (tun 0..255) — HabOop cumBoj0B HmpudTa. Kaxkapiii Bu
mpudTa, ONpeAessieMblil €ro UMEHEM, MOJJAEPKUBACT OJUH WM OoJiee
HaO0oOpoB cuMBOJIOB. B Tabn. 10.2 mpuBeaeHbl HEKOTOpPHIE 3HAYEHUS
Charset.

Tabnuia 10.2. 3Hauenus cBoiicTBa Charset

Koncranra 3HaueHue Onucanue
ANSI CHARSET 0 CumBonsr ANSI
DEFAULT CHARSET 1 3agaeTrcas O YMOJYAaHUIO.

HIpudt BEIOMpPAETCS TOJIBKO IO
ero uMeHu Name u pasmepy
Size. Eciu onucanHwii mpudt
HEJOCTYIIEH B CHCTEME, OyaeT
3aMEHEH IPyTUM

SYMBOL CHARSET 2 CrannapTHbIii HA0Op CUMBOJIOB
MAC CHARSET 77 CumBouibl Macintosh

GREEK CHARSET 161 ['peueckue CUMBOIIBI

RUSSIAN CHARSET 204 CHUMBOJIBI KUPUJITULIBI
EASTEUROPE CHARSET 238 Bxurouaer TAIEKTUYECKUE

3HaKu (3HaKH, J00aBIsIEMBbIC K
OyKBaM U XapaKTEPU3YIOIIHUE UX
MPOM3HOIICHUE) JJIs BOCTOYHO-
EBPOIEUCKUX S3bIKOB

Kuaace TPEN

Kapangam (repo) ucmnosib3yeTcsi Kak HHCTPYMEHT JJIsl pUCOBAaHUS TO-
YeK, JUHUM, KOHTYpOB reoMerpuueckux @uryp. OCHOBHBIE CBOMNCTBa
o0bekTa Canvas.TPen:

. Color (tun Tcolor) — onpenensietr BET JUHUM;

- Width (tum Integer) — 3a7aeT TONKMHY JIMHUU B MUKCEIISIX;
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- Style — gaeT BO3MOXHOCTH BBIOpaTh BUJ JUHUU. DTO CBOWCTBO

MOXXET MPUHUMATh 3HaYEHUE, yKazaHHoe B Tadnuie 10.3.
Ta6muna 10.3. Buasl nuHuit

3Hayenue Onucanne
psSolid CrutoniHasi TMHUS
psDash [ITpuxoBas muHUA
psDhot IlyHKTHpHAs TMHUSA
psDashDot HITpux-IyHKTUPHAS JIMHUSA
psDashDodDot JIuHus, yepenyroas Mpux U ABa IyHKTUPA
psClear Het nuaumn

- Mode — omnpenenser,

KakuM 00pa3oM B3aUMOJEHCTBYIOT I[BETA Nepa

U TI0JIOTHA. BBIOOp 3HAUEHMS ATOTO CBOMCTBA IMO3BOJISET MOJIydYaTh pas-
anuHble 3Q(EKTh, BO3MOXHBIE 3HaueHHs Mode mnpuBEACHBI B TaOIl.
10.4. IIo yMonmuaHHWIO BCSl JIMHUS BBIYEPUYMBAECTCS LIBETOM, OMpEAEsie-
MBIM 3Hau€HHEM Pen.Color, HO MOKHO ONPENEATh MHBEPCHBIN 1[BET
JVMHUW TI0 OTHOIICHHWIO K 1BEeTy (poHa. B 3TOM ciiyyae HE3aBHCHMO OT
nBeta (hoHa, JaKe €CIIM I[BET JIMHUU W (OHA OJUHAKOB, JMHHUS OyaeT

BUJIHA.

Taomuiia 10.4. Bo3smoxubie 3HaueHus cBorictea Mode

Pesxxum Onepauus Ber nukces
pmBlack Black Bceerna uepnbii
pmWhite White Bcerna 6enbrit
pmNop - Hew3meHHbIiH
pmNot Not Screen VHBEpCHBIN LBET 1O
OTHOIIICHUIO K IIBETY
dboHa

pmCopy Pen [IBet, yka3aHHBIA B
CBOMCTBAxX Color
nepa Pen (310 3Haye-
HUE€ TPUHATO IO
YMOJTYaHUIO)

pmNotCopy Not Pen NuBepcus LBETa

nepa
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Pesxxum Onepauus BeT nukce/s

pmMergePenNot|Pen or Not Pen JIN3BIOHKIIMSA IBETA
Iepa U HHBEPCHOIO
1Bera oHa

pmMaskPenNot |Pen and Not Screen KonbroHkust 11BeTa
Iepa U HHBEPCHOIO
nBera gpoHa

pmMergeNotPen Not Pen or Screen JIN3BIOHKIIMS I[BETa
(oHa M HHBEPCHOTO
I(BETa IIepa

PmMaskNotPen |Not Pen and Screen KoHbIOHKIIMSA 1(BETA
¢boHa U HMHBEPCHOIO
[[BETa I1epa

pmMerge Pen or Screen JIM3BbIOHKIIMS —I[BETa
nepa u 1peta ponHa

pmNotMerge Not (Pen or Screen) HNuBepcust  pexuma
pmMerge

pmMask Pen and Screen KoubproHkusa 1nBera
nepa u 1uBeta pona

pmNotMask Not (Pen and Screen) |HMHBepcus pexuMma
pmMask

pmXor Pen xor Screen Onepanust xXor Hal
[(BETOM II€pa U I[Be-
ToM oHa

pmNotXor Not (Pen xor Screen) |HMHBepcus pexuma
pmXor

Kiaacec TBRUSH

Kucmwb (Canvas.Brush) ucnonb3syercss MeTogaMu, 00eCIeUrBar0-
IIMMU BBIYEPUMBAHUE 3aMKHYTHIX (puryp mansg 3anuBku. Kucth oOmamaer
JIByMSI OCHOBHBIMHU CBOHCTBAMM:

. Color (tun Tcolor) — nBeT 3akpainnBaHusi 3aMKHYTOM 00JIacTH;

- Style — CTWJIb 3alOJHEHUs 00JACTH.

Kiuacc TCANVAS

DTO Kjacc SIBISETCS OCHOBHBIM MHCTPYMEHTOM ISl PUCOBaHUS I'pa-
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¢buxu. PaccMoTpuM Hambosiee 4acTo MCIOIb3yeMbIe METO/IBI ATOTO KJ1acca.

Procedure MoveTo (X, Y : Integer);

Meton MoveTo U3MEHSET TEKYILIYIO MO3ULMIO TIepa Ha MO3ULIUIO, 3a-
JAHHYK TOYKOW (X, Y) . Tekymas mo3uius XpaHUTCS B IEPEMEHHOU
PenPos tuna Tpoint. Onpenenenue tnna TPoint cnepyromiee:

type TPoint =record

X: Longint;

Y: Longint;

end;

Tekyuyto MO3UIMI0 Mepa MOXHO CUMTHIBATH C MOMOIIBIO CBOWMCTBA
PenPos CIEAYIOMIMM 00pa3oM:

X:=PenPos.X;

Y:=PenPos.Y;

Procedure LineTo (X, Y :Integer);

Meton LineTo COEOUHAET NPAMOU JIMHUEHA TEKYIIYIO TTO3UIINIO TIEpa
M TOYKY C koopauHartamu (X, Y) . IIpum sTOM Tekymias mo3unus mnepa
IepeEMeEIAacTCs B TOUYKY ¢ KoopauHaTtaMu (X, Y).

PaccmoTpum paboTy mpoiieaypsl Ha nmpumepe. Pacnonoxxum Ha dhopme
KHOIIKY 151 paccMOTpuM IpOLETYPY 00paboTKH COOBITHS
TForml.ButtonlClick, KoTopas pUCyeT IPSIMbIEC TUHUN:

Procedure TfForml.ButtonlClick (Sender: TObject)

begin

Forml.Canvas.LineTo (30,50);

end;

B pe3ynpraTe miemuka mo KHOIKE Ha (pOpME BO3HUKHET IpsMas JIH-
HUSI, COeIUHSIONAst TouKy ¢ kKoopauHatamu (0,0) U TOUKy ¢ KOOpJIMHATAMHU
(30,50). Teneps nepenuiiiemM Npoueaypy 00padOTKU COOBITUSI CAEAYIOUIUM

obpazom:
Procedure TForml.ButtonlClick (Sender: TObject)

begin

Forml.Canvas.LineTo (Canvas.PenPos.x+30,
Canvas.PenPos.y+50) ;

end;

IIpu nmepBoM 1IETYKE MO KHONKE HA DKPAHE MPOPUCYETCS aHAJIOTUY-
Has JuHUA. HO 1pu MOBTOPHOM IIENYKE IEPBasi MPOLEAYpa MPOIOTIKAECT
pucoBaTh JIMHUIO, coeaunsaromyo Touku (0,0) u (30,50). Bropas npoueny-
pa PUCYET JIMHUIO, KOTOPAsi COCIUHAECT TEKYIIyI0 TOYKY C TOYKOW, MOJIY-
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YUBIIEHCA U3 TeKyIleH no0aBieHrneM K koopaunare X uucia 30, a K Koop-
nuHate Y — yuciaa 50. T.e. mpy MOBTOPHOM IIETYKE MO0 KHOMKE MpOoleaypa
coeauHsaeT npsaMoin uHueit Touku (30,50) u (60,100). ITpu TpeTbeM miead-
K€ MO KHOIKE OyayT COeAuHAThCS MpsiMod JuHuer Touku (60,100) u
(90,150) u T.x1.
Procedure PolyLine (const Points array of TPoint);
Meton PolyLine puCyeT JIOMAHYIO JIMHUIKO, KOOPAWHATHI BEPILIUH
KOTOPOM OINPEAETATCI MACCUBOM Points.
PaccmoTpum paboTy mpoiieaypsl Ha npumepe. Pacnonoxum Ha dhopme
KHONKKM PucoBars U BbIXoa v 3anmuuiem CIeayrolye Omneparopsbl Mpolie-

yp 00pabOTKU COOBITHS:
procedure TForml.ButtonlClick (Sender: TObject);

var temp :array [1..25] of TPoint;

1 : byte;

J: integer;

begin

J:=1;

for i:=1 to 25 do
begin

/ /BHUMCJIEHME KOOPIMHAT BEPUMH JIOMAHOM JIMHUN
temp[i] .x:=25+(i-1)*10;
temp[1] .y:=150-7* (1-1) *5;

J:==7J7
end;
Forml.Canvas.Polyline (temp):;
end;
procedure TForml.Button2Click (Sender: TObject);
begin
Forml.Close;
end;

[Tocne 3amycka mporpaMMbl M IIEIYKa MO KHOINKE «PHUcoBaTh» OKHO

dbopmbl OyIIeT BBINISIACTh, Kak Ha pucyHke 10.1.
Procedure Ellipse (X1, Y1, X2, Y2 :Integer);

Meton E11ipse BbIYEPUMBAET HA XOJICTE DJUIMIIC WK OKPYKHOCTD.
X1, Y1, X2, Y2 — 5TO KOOPAHHATHI IIPSAMOYIOJIbHNUKA, BHYTPU KOTO-
pPOr0 BBIYEPUYMBAETCA DIUIUINC. ECIIN IPAMOYTOIBHUK SIBISETCA KBaJApPaTOM,
TO BBIYEPUYUBAETCS OKPYIKHOCTB.
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[(Cr— =

Brixon |

Pucynox 10.1: Ilpumep ucnonvzosanus npoyeoypol

PolyLine
Meron
Procedure Arc (X1,Y1,X2,Y2,X3,Y3,X4,Y4:Integer);
BBIUEpYMBACT AYyry djumnca. X1, Y1, X2, Y2 — 3TO KOOPAUHATHIL,

OIPENEIAIONINE DIINAIC, YaCTBI0O KOTOPOro fABseTcs Ayra. X3, Y3 —
KOOpAMHATBI, OIPEACIIAIOINE HAaYaJIbHYIO TOYKY OyrH, X4, Y4 — KOop-
JIHATBI, ONPENEIIAIONMe KOHEUHYI0 TOYKY Ayrd. Jlyra pucyercs npoTus
YaCOBOU CTPEJIKH.

MeTton
Procedure Rectangle (X1, Y1, X2, Y2 :Integer);

pUCyeT NPSAMOYIOJbHUK. X1, Y1, X2, Y2 — KOOpAUHATHI BEPXHETO
JIEBOTO M HMJKHETO IIPABOI0 YIVIOB IIPSIMOYTOJIBHUKA.

MeTton
Procedure RoundRect (X1,Y1,X2,Y2,X3,Y3:Integer);

BBIUYEPUYMBACT NPSIMOYTOJIBHUK CO CKPYIVIEHHBIMHU yIilamu. X1, Y1, X2,
Y2 — KOOpPAMHATHI BEPXHETO JIEBOTO M HI)KHETO IIPABOr0 YIVIOB IIPSAMO-
YIroJdbHHUKA, a X3, Y3 — pa3Mmep DJUIMIICA, OAHA YETBEPTH KOTOPOIO HC-
ITOJIB3YETCS JUIST BEIYEPUYNBAHUS CKPYIJICHHOTO yIJIa.
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MeTton
Procedure PolyGon (const Points array of TPoint);

pHUCYET 3aMKHYTY10 (GUTYpy (MHOTOYTOJBHUK) 110 MHOXECTBY YIJIOBBIX TO-
YeK, 3aJJaHHOMYy MaccuBoM Points. IIpu 3TOM mepBas TOUKa COEIUHAET-
CA MPSAMOU JIMHUEU C TMOCIEAHEH. ITUM MeToA PolyGon OTIMYAETCS OT
MeToga Poliline, KOTOPBIM HE 3aMBIKAET KOHEUHBIE TOUYKU. PrcoBaHue
OCYIIIECTBIIIETCA TEKYIIUM MEpoM Pen, a BHYTPEHHsISI 00JacTh (PUTYpHI
3aKpAILMBAECTCA TEKYILIEN KUCTBIO Brush.

Meton
Procedure Pie (X1,Y1,X2,Y2,X3,Y3,X4,Y4 :Integer);
PHUCYET 3aMKHYTYI0 (DUTYPYy — CEKTOP OKPY>KHOCTU WJIU DJIJIUIICA C TTIOMO-
I[BI0 TEKYIIMX MapaMeTPoOB IMepa Pen, BHYTPEHHAS] 00JIaCTh 3aKpalllrBa-
eTcsa Tekymer kuctbio Brush. Toukm (X1, Y1) m (X2, Y2) 3amarmT
MPSIMOYTOJIBHUK, OMUCHIBAIOIINAN Ayutuiic. HadanbHas Touka ayru onpeze-
JETCA TMEPECEUCHUEM DIUIMIICA C MPSAMOM, MPOXOASALIEH 4YEepe3 €ro €ro
LHEHTp U TOUKY (X3, Y3).KoHeuHas Touka Ayru Oompenesiercs nepece-
YEHUEM DJIUIUIICA C TIPSIMOU, IPOXOAAIIEH Yepe3 €ro UEHTP U TOUKYy (X4,
Y4). [lyra pucyercs nNpoTHUB 4aCOBOW CTPEJIKH OT HAYAJIBHOW 10 KOHEY-
HOW TOYKU. PUCYIOTCS NIpsIMbIE, OTPAHUYMBAIOIIAE CETMEHT U HPOXOAALLINE
yepes LIEHTP DJUIAIICA U TOYKA (X3, Y3) U (X4, Y4).

Cozmaaum popmy, ycTaHOBUM €il pazmepbl Heigth — 500, Width
— 500. BHM3y pa3MecTUM KHOMKY, 3aJaJuM €l cBOMCTBO Caption —
«PucosaToy. [Ipu 3anmycke nmporpaMmsl M IMIECIYKE IO ITOM KHOIIKE Ha
dbopme mpopucyrorcs paznuunbie urypsl (cM. puc. 10.2). Huxe npuse-
J€H JIUCTUHT TPOTpaMMbl, JTEMOHCTPUPYIOIIUM pabOTy MepeUrCICHHBIX
MeToA0B. Pe3ynbrar paboThl mporpaMmbl IpuBeeH Ha puc. 10.2.

unit Unitl;

{Smode objfpc} {S$SH+}

interface

uses

Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, StdCtrls;

type

{ TForml }

TForml = class (TForm)

Buttonl: Tbutton;
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3TO ERIEENH TERKCT

Pucynox 10.2: Ilpumep ucnonvzosanus
Memo008 pucosarus hucyp
procedure ButtonlClick (Sender: TObject);
private
{ private declarations }
public
{ public declarations }
end;
var
Forml: TForml;
implementation
{ TForml }
procedure TForml.ButtonlClick (Sender: TObject);
var t: array [1l..5] of TPoint;
begin
Forml.Canvas.LineTo (500, 500) ;//PucopaHue JIMHUA
//VI3MeHeHre LBeTa UM TOJIUMHEL JIMHUK.
Forml.Canvas.Pen.Color:= clMaroon;
Forml.Canvas.Pen.Width:= 5;
//PucoBaHMue NOPpaIMOYTOJIbLHUKA .
Forml.Canvas.Rectangle (50,50,200,200);
Forml.Canvas.Pen.Color:= clolive;
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//PUcCOBaHVe B3JIJIMIICA .
Forml.Canvas.Ellipse(50,50,100,200);
//PucoBaHye NpAMOYTOJIbBHUMKA C CKPYTJIEHHBIMM YITJIaMM.
Forml.Canvas.RoundRect (250,250,400,400,30,30);
//PUcCoBaHue CceKTopa OKPYXHOCTM.
Forml.Canvas.Pie (300,300,400,400,350,350,500,500) ;
//MaccuB KOOPIOMHAT BEPHMH NITUYTOJbHUKA .

t[1l].x:=250; t[l].y:=10;
t[2] .x:=350; t[2].y:=15;
t[3].x:=400; t[3].y:=50;
t[4] .x:=300; t[4].y:=150;

t[5] .x:=250; t[5].y:=100;
Forml.Canvas.Polygon (t) ;
Forml.Canvas.TextOut (10,10, '"sT70 BEHBEeJIM TeKkCT'):;

end;
initialization
{$SI unitl.lrs}
end.

OyHKUUSA

procedure TextOut (X,Y:Integer;const Text:String);
MMUIIET CTPOKY TEKCTa Text, HAYMHAA C MO3ULHUU C KOOpAUMHATaMu (X,
Y). TeKyma;[ no3unusa PenPos nepa Pen nepeMeniacTcs Ha KOHEI BbIBE-
JICHHOTO TeKCTAa. Haanuch BBIBOAUTCS B COOTBETCTBUU C TEKYIIIUMHU YCTa-
HOBKaMu mpudTa Font, POoH HaAMKUCH ONpeaeaseTCsl YCTaHOBKAMH TEKY -
1€ KACTU. {714 BBIpaBHUBAHUS MMO3UIIMY TEKCTA HA KAHBE MOKHO MCIOJIb-
30BaTb METOJIBbI, MO3BOJISIIOIIUE OIPEACIUTh BBICOTY W JIUHY TEKCTA B
nmukcelsix — TextExtent, TextHeight u TextWidth. Paccmorpum
3TU (PYHKIUH.

DOyHKIUA
function TextExtent (const Text : String): Tsize;
BO3BpaAlIllaeT CTPYKTYpy THUNa Tsize, COACPKAILIYIO IIWHY U BBICOTY B
MUKCENSAX TeKCTa Text, KOTOPBIM MPEANOJIaracTcsi Hammucarb Ha KaHBE Te-
KYILIUM MPUPTOM.

type Tsize = record
cx:Longint; cy:Longint;
end;

OyHKIUA
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function TextHeight (const Text:String) :Integer;
BO3BPAILIAET BBICOTY B IHUKCENAX TEKCTa Text, KOTOPBIA MPEANnoiaracTcs
HanMcaTh Ha KaHBE TEKYIUM HIPUGPTOM.

OyHKIUA
function TextWidth (const Text:String) :Integer;
BO3BpAIIACT JUIMHY B MHUKCENSAX TEKCTa Text, KOTOPBIM MPEAIONaracTcs
HalucaTh Ha KaHBE TEKYIIUM IIPUGTOM. ITO MO3BOJISIET MEPEA BBIBOIOM
TEKCTa Ha KaHBY ONPEICIIUTh pa3Mep HAIIMUCHU U PACIIOJIOXKUTHL €€ U APY-
r've 3JIEMEHTBI U300pakKeHUsI HAUTYUIlIUM 00pa3oM.

Eciu uBer kuct B MOMEHT BBIBOJIa TEKCTA OTJIMYAETCA OT TOTO, KOTO-
pBhIM 3aKpailieHa KaHBa, TO TEKCT OyJET BbIBEICH B IIBETHOW MPSAMOYIOJIb-
HOU paMKe, HO €€ pa3Mepbl OyIyT TOYHO paBHBI pa3MepaM HaAMUCH.

Mgb1 paccMoTpenu OCHOBHbIE (PyHKIUM pucoBaHusa. Ilpexnae yem
MEPEUTH HEMOCPEACTBEHHO K PUCOBAHUIO, OOpaTUTE BHUMAHUE HA TO, YTO
€CJIM BBl CBEpHETE OKHO C rpadukoi, a 3aTeM €ro BOCCTaHOBHUTE, TO Kap-
TUHKA Ha opMe ucye3HeT. MI3MeHeHue pa3MepoB OKHa TaK)KE€ MOMKET KC-
NOpPTUTH Tpaduueckoe n300paxxeHne B okHe. [[Jig peeHus: 3Toil mpooIie-
MBI CYILIECTBYIOT IIPOLIEyphl 00pabOTKH coObITUI O6BeKT . FormPaint
1 OOwvekT.FormResize.

IIpouenypa O6bexT.FormPaint BBINOJHAETCSA MOCIE MOSBICHUS
dbopMBbI Ha DKpaHE.

IIponenypa O6bexT . FormResize BBIIOIHAECTCS MMOCIE U3MEHEHUS
pazMmepa GOpMBI.

CrnenoBarenbHO, 1J11 TOrO YTOOBI HE MpoIajiana KapTUHKa, BCE omnepa-
TOpPBI PUCOBAaHMUS HY)XHO IOMEN[AaTh BHYTPh OOBekT . FormPaint U ay-
OnMpoBaTh B mporeaype O0wekT. FormResize.

10.2 [locmpoeHue e2paghukoe

AnropuTM mocTtpoeHus rpaduka HenpepbiBHON (QyHKIMU y=f(x) Ha
oTpe3ke [a,b] COCTOUT B CIEAYyIOIIEM: HEOOXOIUMO MOCTPOUTH TOUKH (X;,
f(x;)) B nekapTOBOW CUCTEME KOOPJAMHAT U COCAUHUTH UX MPSMBIM JIMHUS-
M. KoopamHaThl TOUEK ompeesstoTcs Mo CIeayonmM Gopmyaam:

hx=(b-a)/N,

rme N — KOJIMYECTBO OTPE3KOB Ha OTpe3ke [a,b/.

xi=a+(i-)hx;  y~=fx;), toei=0N

Yem OombIrie Touek OyaeT M300pa)keHO, TeM Oojiee TUIaBHBIM OyeT
MOCTPOCHHBIN rpaduk.
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[Ipu nmepeHoce 3Toro anroputma Ha GOpPMY WM APYTOH KOMIIOHEHT
Lazarus y4uThIBa€T pa3Mepbl U OCOOCHHOCTH KOMIIOHEHTa (ochb OX
HallpaBJICHa CJIEBa HaIlpaBO, €€ KOOPAMHAThI JiexkaT B mpeaenax ot 0 go
Width; oce OY HampaslieHa BHU3, €€ KOOPAMHATHI HAXOAATCA B IIpeaeiax
ot 0 10 Height). 3naueHus koopauHaT X u Y JOJKHBI OBITh 1IEJIBIMH.

HeobxomuMo nepecunTarh BCE TOUKU U3 «OyMa)KHON» CUCTEMBbI KOOP-
nuHaT (X U3MeHsieTcs B mpejenax oT a 0 b, ¥ u3MeHseTCsl OT MUHUMAJh-
HOTO [0 MAKCHMAJBLHOIO 3HayeHHs (QyHKIUH) B «KOMIIOHEHTHYIO » (B
ATOM CHUCTEME KOOpAMHAT OCh adciucc obo3Hauum OykBoid U, 0 < U <
Wigth, a ock opauHar — OykBo# V, 0 <V < Height).

Jlns mpeoOpazoBanusi KoopauHaTel X B KoopAauHaty U MOCTPOUM JIK-
HelHyo QyHKIUI0 cX+d, KoTopas mepeBeaeT TOUKU U3 UHTepBana (a,b) B
Touku uHTEpBana (X0, Width-Xk)*. ITockonbKy TOYKa a «OyMasKHON»
CUCTEMbI KOOpJIMHAT MepenaeT B Touky X0 «3KpaHHON», a Touka b — B
TOuKy Width-Xk, TO cucrema JMHENHBIX YPABHEHHUM JJI1 HAXOXKICHUS
k03 PUIIUEHTOB ¢ U d UMEET BU/IL;

cra+d=X0
c-b+d=Width— Xk

PemuB ee, Haiinem kodpPuiueHTsl ¢, d:

d=X0—c-a
o= Width— Xk — X0
b—a

Jlns mpeoOpa3zoBaHus KOOPAWHATHI Y B KOOPJAWHATY V MOCTPOUM JIH-
HelHyo GyHKuuio V=gY+h. Touka min «OymMaXHOW» CHUCTEMBI KOOPIIH-
HAT neperseT B TouKy Height-YK «KOMIOHEHTHYIO», @ TOUKA mMax — B
touky Y0. Jlis HaxoxaeHUs KOd(PPUIMEHTOB g U /i pelIuM CUCTEMY JIW-
HEWHBIX aJireOpandecKux ypaBHCHUM:

g-min+h=Heignt—Yk
g-max+h=Y0
Ee pemenre no3BoauT HalTH HaM KOA(PPUIIMEHTHI g U /1

h=Y0— g -max
__Heigth—Yk—Y0
min—max

[lepen omucanueM anroputMa TMOCTpOeHUsI rpaduka JaBaiiTe

79 Cucrema KOOpAMHAT, CBSI3aHHas ¢ KOHKPETHBIM KoMIIoHeHToM Kiacca Tform, Timage, Tprinter u T.11.
80 X0, XK, YO, YK — OtcTynsl OT 1€BOH, IPABOW, HUKHEN U BEpXHEHN rpaHUIIbl KOMIIOHEHTA.
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yTouHUM (GOpMYIbl i pacueta kodhOUIMEHToB ¢, d, g u h. Jlerao B ToM,
y1O0 Width — 3T0 mmMpuHa KOMIIOHEHTA C YYETOM paMOK CJI€Ba U CIIpaBa, a
Height — monHas BeICOTa KOMIOHEHTA C YYE€TOM PaMKH, a €CJIM B Kaue-
CTBE KOMIIOHEHTa OyIeT UCIOJb30BaThCsa (opma, TO HEOOXOIUMO YYECTb
3aroyioBok okHa. OpHako, i u300pakeHus rpaduka HaMm HY>KHbI BEPTH-
KaJIbHbIE M TOPU3OHTAJIbHBIC pa3Mephl KOMIIOHEHTa 0e3 ydeTa paMOoK U 3a-
roJoBKa. DTH pa3Mephl XpaHATCS B cBoicTBax ClientWidth (mmpuna
KJIMCHTCKOW OO0JIaCTH KOMIIOHEHTa ©0€3 yd4eTa IIUPUHBI DPaMKH) H
ClientHeight (BbICOTa KJIMEHTCKOM O0JIaCTM KOMIIOHEHTa 0€3 yueTa
IIMPUHBI PAMKH U IIIMPUHBI 3ar0jI0BKa) KoMIioHeHTa. [loaTtoMy aJist pacye-
Ta K03(pUIIMEHTOB ¢, d, g U h JOTUYHEEe WCIOIb30BaTh cieayromue Gop-
MYJIBL:

d=X0—c-a
o= ClientWidth— Xk — X0 (10.1)
b—a
h=Y0—g-max
o= ClientHeigth— Yk —Y0 (10.2)
min —max

AnropuTMm mocTpoeHus rpaduka Ha dKpaHe IUCIUIeS MOXHO pasie-
JIUTh Ha CIIEIYIOIINE ITAIIbI:

1. OnpenenuTh 4MCIO OTPE3KOB N, IIar U3BMEHEHUS IEPEMEHHON X.

2. ChopmupoBaTh MaccuBbl X, Y, BBIYMCINTh MaKCHMaJIbHOC
(max) 1 MUHUMaIbHOE (min) 3HaUYeHUs Y.

3. Haittu xkoadduiuentsl ¢, d, g u h no hopmynam (10.1), (10.2).

4. Coznare MaccuBsl U;=cX;+d, Vi=gY:+h.

5. IlocnenoBaTenbHO COCAMHUTH COCEIHUE TOYKHU MPSIMBIMU JIMHU-
MU C TIOMOIIIbI0 QyHKIIMU LineTo.

6. M300pa3uth cUCTEMY KOOPJMHAT, TUHUM CETKHU U TTOATHUCH.

[Ipu moctpoeHun rpad@uUKOB HECKOIBKUX HEMPEPHIBHBIX (YHKIUN
BMECTO MAacCUBOB Y M}/ panMOHaIbHO UCIOJB30BATH MAaTPULIBI PAa3MEPOM
kXn, tae k — KOIM4eCcTBO (DYHKIUNA. DIEMEHTHI KaXI0W CTPOKU MaTpHIL
SBJIAIOTCS KOOpAMHATAMU COOTBETCTBYIONIETO Ipaduka B «OymaxkHO» (V)
U «KOMIIOHEHTHOW» (V) cucteme KoopIUHaT.

biok-cxema anropurma nzo0OpaxkeHus rpaduka nmokazasa Ha puc.10.3.
brok-cxema moctpoenus rpaduKoB k HEMPEPHIBHBIX (YHKIUN MPEICTaB-
JeHa Ha puc. 10.4.
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x[i]l=a+i hx

Y[il=f(x[i])
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Max=Y[0]
Min=Y[0]
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MoveTo(U[0],V[0])
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LineTo(ULil,VIil)

c=(Clientwidth-X0-Xk)/(b
d=X0-ca

-a)

g=(ClientGeight¥0-¥k)/(min-max)

h=Y0-gmax

v

Osi_Txt

KoHeL

Pucynox 10.3: Brok-cxema aneopumma nocmpoenus 2pagura Qynkyuu
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PaccMOTpuM MOATAITHO KaKIYIO OJIOK-CXEMY.

st puc. 10.3 mepBeIit 3Tan aaropuTMa MpeacTaBieH B OjJokax 2 u 3.
BTtopoii atan peanusyercs B 6iokax 4 — 13. Koadgduiments TpeThero sra-
ma paccumThiBaroTCs B O0j10ke 14. B 6mokax 15 — 16 ¢popmupyroTcs Maccu-
Bbl 3HaueHUN U 1 V «KOMIIOHEHTHON CUCTEMBI KoopauHar (3Tan 4). bioku
17 — 19 — sT0 BBIBOA IpadukoB Ha 3kpaH. M O6mok 20 mpenHazHayeH s
IECTOTO JTara.

Jlns Bropoit cxemsl puc. 10.4 peanuzamusi BTOpOro 3Tamna npeacrabiie-
Ha B Onokax 4 — 15. B 6Gnoke 16 paccunutsiBatorcst koahPuuueHTsl ¢, d, g u
h. B 6nokax 17 — 20 ¢hopMupyroTcsi MacCUBBI 4eTBEpTOro sramna. bioku 21
— 24 npenHa3HA4YEHBI JJIs1 BBIBO/AA IpadUKoOB, a OJ0K 25 — 1Ji1 TOCTPOCHUS
OCEH.

3AJTAYA 10.1. Tloctpouts rpaduk ¢GyHKUMUA f(x) HA UHTEpBaje
[a, b]. yukuus 3a1aHa CISAYIOMUM 00pa3oM:

sin%, ecau x<0
fx)= J—

1+x

,ecau x>0

Co3nanyM HOBBIM MPOEKT, U3MEHUM BBICOTY W IIUPUHY (DOPMBI J10
pa3MepoB, JOCTATOYHBIX JJiA OTOOpakeHHs Ha Heul rpaduka. Hampumep,
MO>XHO YCTaHOBUTb cliienyromnue cBoiictea: Width — 800, Height — 700.
Pasmectum Ha (opMe KHOMKY M KOMIIOHEHT kiacca TImage. OObEKT
TImagel — 3TO pacTpoBas KapTUHKA, KOTOpas OyJeT UCIOJIb30BaThCs IS
oToOpakeHus TpaduKa mocie merdka mo KHonke Buttonl. Pa3meps pa-
CTPOBOM KapTUHKHU CJI€JIa€M 4YTh MEHBIIIE pa3MepOB (POPMBI.

YcraHoBuUM B KadecTBe cBoiicTBa Caption ¢opmsel cpoky «I'paduk
byHKIun». YToOBI M30aBUTHCS OT MPOOJIEMBI IEPEPUCOBKH OyAYIIETo Ipa-
¢duka npu U3MEHEHUU pasmepa (HOpMbI, 3aMpeTUM HU3MEHEHUE (DOpPMBbI U
yOepeM KHOIKM MHUHUMHU3AIUU U MaKCUMHU3aluu OkHa. CBONCTBO (OpMBI
BorderStyle omnpeneinseT BHEUIHUNA BUIAM IOBEACHHUE PAMKU BOKPYD
okHa ¢opmbl. J{Jis 3anpera uaMeHeHust GOpMbl YCTAHOBUM 3HAUCHUE CBOM -
cTBa BorderStyle B bsSingle, 3T0O 3HaYEHUE ONPEACIACT CTaHAAPT-
HYI0O paMKy BOKpyr (GOpMbI M 3alpeiiaeT U3MEeHeHHue pasmepa (HOpMBI.
YtoOsl yOpaTh KHONKM MHUHUMHU3AIUU U MaKCUMM3AIUU (POPMBI, YCTAHO-
BUM ee CBOMCTBA BolderIcons.BiMaximize 51
BolderIcons.BiMinimize B False.
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1
Ha4ano

M, k, a, b, x0,
yO, xk, vk

3 Y
hx=(b-a)/N

YIpI[iI=fpI(X[i])

Max=Y[p][i]

o S—

14

Min=Y[p][i]

-«

o

S
Max=Y0
Min=Y0

c=(Clientwidth-X0-Xk)/(b-a)
d=X0-ca
g=(ClientGeighty0xk)/(min-max
h=Y0-gmax

)

Uli] =cX[il+d

VIpllil =g¥[pllil+h

|
21
22

MoveTo(U[0],V[pl.0)

LineTo{U[i]l,v[pl.i)

25 q

Osi_Txt

26

Pucynok 10.4: Brok-cxema anrcopumma nocmpoeHust 2paghuKo8 HeCKOIbKUX QyHKYuUl
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J171s1 KHOTIKM YCTaHOBUM CBOMCTBO Caption — dpasy «I'paduxy.
[Tocne ycTaHOBKM BCEX ONHCAHHBIX CBOMCTB OKHO (DOPMBI JOHKHO
CTaTh OJJOOHBIM MpeCTaBIeHHOMY Ha puc.10.5.

i

[ [EinEnnninn i

Pucynok 10.5: Oxno gpopmel nocne ycmanos-
KU C80UCM8
BBon uHTEpBana a u b cuenaem ¢ MOMOIIIBIO 3aMpoca B MOMEHT CO3/1a-
HUs dopMbl (B MeTojie MHULMaIu3aluu ¢hopMbl FormCreate). Huxke
MPUBEICH JUCTUHT MOJYJIS MPOEKTa PUCOBAHUS rpadrKa ¢ KOMMEHTAPHSI -
MH:
unit Unitl;
{Smode obijfpc}{SH+}
interface
uses
Classes, SysUtils, LResources, Forms,
Controls, Graphics, Dialogs, ExtCtrls, StdCtrls;
//®YHKLML, KOTOpas aHaJIMTUUYEeCKU olperesigeT Ipaduk.
function f(x:real) :real;
//®yHKLMSA, KOTOopas msobOpaxaeT Ipaduk.
procedure Graphika(a, b: real);
Ltype
{ TForml }
TForml = class (TForm)
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Buttonl: TButton;

Imagel: TImage;

procedure ButtonlClick (Sender: TObject);
procedure FormCreate (Sender: TObject);

private
{ private declarations }
public
{ public declarations }
end;
var

Forml: TForml;
//OBBbABIIEHME TIepPEeMEeHHBIX :
//x0, xk, y0, yk - oTCcTymnel OT I'pPaHMUIL
//KOMIIOHEHTa CJieBa, ClpaBa, CBEepXy M CHU3Y;
//xX, Yy — MACCHBH, OIpenejidolmMe KOOPIMHATEH
//Touek Tpaduka B "OymMaxHom"
//cucremMe KOOPIMHAT;
//u, V — MACCHBH, OIpenejidolMe KOOPIMHATEH
//Touek rTpadpmka B "KOMIOHEHTHON"
//cucremMe KOOPIMHAT;
//N — KOJIMUYEeCTBO TOUEK.
x0, vy0, xk, vk, a, b :real;
X, y : array [0..1000] of real;
u, v : array [0..1000] of integer;
N : integer;
implementation
// boyHKLUS, KOoTopasd Oymer mzobpaxeHa
//Ha koMmIoHeHTe Imagel
function £ (x : real) : real;
begin
if x<=0 then Result:=sin(x/2)
else Result:=sqgrt ((1+x)/3);
end;
//byHKLMS, KOTopas pucyeT Tpaduk
//3amaHHoM QYHKLUM Ha KOMIIOHeHTe Imagel.
procedure Graphika(a, b: real);
//Kx+1l - KOJIMUECTBO JIMHUM CEeTKU,
//TeprneHanKyJISpHEX ocu OX.
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//Ky+1l - KOJIMUYECTBO JIMHUM CETKU,
//nepneHanKkyaapHex ocu OY.
const Kx=5;Ky=5;
var dx, dy, ¢, d, g, h, max, min :real;
i, tempx, tempy :integer; s : string;
begin
/ /BBHIUMCIIEHME maTra M3MeHeHUd N0 ocu X.
h:=(b-a)/(N-1) ;
//PopMUPOBaAHME MACCUBOB X U V.
x[0] :=a;
y[0]:=£(x[0]);
for i:=1 to N do

begin
X[1]:=x[1-1]+h;
y[li]:=f£(x[1]);
end;

/ /BBUMCJIIEHME MaKCHMMAaJILHOI'O
/ /Y MUHMMAJIbLHOT'O SHAaueHWU Maccuepa Y.
max:=y[0]; min:=y[0];
for i:=1 to N do
begin
1f y[1]>max then max:=y[1];
if y[i]l<min then min:=y[i];
end;
//bopMupoBaHMe KO30OMILIMEHTOB IIepecueTa
//mn3 "OyMaxHOoM" B "KOMIOHEHTHYI"
//cucremMy KOOPIOMHAT.
c:=(Forml.Imagel.ClientWidth-x0-xk)/ (b-a);
d:=x0-c*x[0];
g:=(Forml.Imagel.ClientHeight-y0-vyk)/
(min-max) ;
h:=yk-g*max;
//PopMUPOBAHME MACCUBOB TOUEK
//B BKPAHHOMW CHCTEeMe KOOPIOMHAT.
for 1:=0 to N do
begin
ull] :=trunc(c*x[1]+d);
v[i]:=trunc(g*y[i]+h);
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end;
Forml.Imagel.Canvas.Color:= clGray;
Forml.Imagel.Canvas .Pen .Mode:= pmNot;

//PucoBaHue rpadrka OyHKLUMM HA KOMIOHeHTe Imagel.
Forml.Imagel.Canvas.MoveTo (u[0],v[0])
Forml.Imagel.Canvas.Pen.Width:= 2;
Forml.Imagel.Canvas.Pen.Color:= clGreen;
for 1i:=1 to N do

Forml.Imagel.Canvas.LineTo(ul[i],vI[1i])
Forml.Imagel.Canvas.Pen.Width:= 1 ;
Forml.Imagel.Canvas.Pen.Color:= clBlack;

//PUcOoBaHMe OCelM KOOPIOMHAT, €CJM OHM II0NaJalT

//B oblacTe Tpaduka.

Forml.Imagel.Canvas.MoveTo (trunc (x0), trunc (h));
if (trunc(h)>yk) and
(trunc (h) <trunc (Forml.Imagel.ClientHeight-yO0))
then

Forml.Imagel.Canvas.LineTo (trunc

(Forml.Imagel.ClientWidth -xk),trunc(h));

Forml.Imagel.Canvas.MoveTo (trunc (d), trunc(yk))
if (trunc(d)>x0) and
(trunc (d) <trunc (Forml.Imagel.ClientWidth-xk))
then
Forml.Imagel.Canvas.LineTo (trunc(d),

trunc (Forml.Imagel.ClientHeight -y0));

//PUcCOBaHMe JIMHUN CEeTKM,

/ /BBHIUMCJIEHME PACCTOSHUS MEeXOY JIMHUAMU CETKU B

//"KOMIIOHEeHTHOM" cucTeMe KOOPIMHAT,

//TeprneHanKyJISpHEX ocu OX
dx:=(Forml.Imagel.ClientWidth -x0-xk) /KX;

/ /BeOVpaeM TUIl JUHUK IOJIS JIMHUM CEeTKH,
for 1:=0 to KX do
begin

//TepBy0 ¥ MOCJIeIHII JIMHUM CEeTKU PUCYEM OBOBUHOM

//CIIJIOWHOM JIMHUEN,

if (1i=0) or (i=KX) then
Forml.Imagel.Canvas.Pen.Style:=psSolid
//OCTajIbHEE - PUCYEeM IYHKTUPHBIMU JIMHUSMMA .
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else

Forml.Imagel.Canvas.Pen.Style:=psDash;
//PuUcoBaHue JIMHUM CEeTKM, INeplHeHIUKyJIIpHoM ocu Ox.
Forml.Imagel.Canvas.MoveTo (trunc (x0+i*dx),

trunc (yk) )

Forml.Imagel.Canvas.LineTo (trunc (x0+1i*dx),

trunc (Forml.Imagel.ClientHeight -yO0));

end;

/ /BHUMCIIEHME PACCTOSHUS MEeXOy JIMHVAMU CEeTKU,

//nepneHaukyaapHeMu ocu OY,

//B "KOMIIOHEHTHOM" cucTeMe KOOpIMHAT.
dy:=(Forml.Imagel.ClientHeight -y0-yk)/KY;
for 1:=0 to KY do
begin

//TIepBY0 U IOCJIEOHKD JIMHUU CETKU

//pucyeM OOBIUHOM CILJIOWHOW JIMHUEMN,
if (i=0) or (i=KY) then

Forml.Imagel.Canvas.Pen.Style:=psSolid

//OCTajbHEE - PUCYeM MNYHKTUPHBIMMY JIMHUSMA .

else
Forml.Imagel.Canvas.Pen.Style:=psDash;

//PucoBaHue JIMHUM CEeTKM, [NepleHOuKyJISpHoM ocu OY.

Forml.Imagel.Canvas.MoveTo (trunc (x0),
trunc (yvk+i*dy)) ;

Forml.Imagel.Canvas.LineTo (trunc
(Forml.Imagel.ClientWidth-xk), trunc (yk+i*dy));
end;

Forml.Imagel.Canvas.Pen.Style:=psSolid;

//BEIBOI MOOIMCEM I[I0I OCSAMM,

//onpenengeM dx - PACCTOSHME MEXIY BHBOIMMEMU

//nion ocbil OX 3HAUEHUAMMN.
dx:=(b-a) /KX;
tempy:=

trunc (Forml.Imagel.ClientHeight -y0+10);
for 1:=0 to KX do
begin
//TlpeoBpasoBaHye BEHBOOMMOTO SBHAUEHMUS B CTPOKY.
Str(a+i*dx:5:2,3);
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/ /BHUMCIIEHME X-KOOPOMHATHE BHEBOIMMOTO
//non ocbo OX B3HaAueHMd B "KOMIIOHEHTHOM" cucTeMme.
tempx:=trunc (x0+1* (Forml.Imagel.ClientWidth -
x0-xk) /KX)-10;
//BEIBOI BHaueHMA 1101 ochkio OX
Forml.Imagel.Canvas.TextOut (tempx, tempy, s) ;
end;
if (trunc(d)>x0) and
(trunc (d) <Forml.Imagel.ClientWidth-xk) then
Forml.Imagel.Canvas.TextOut (trunc(d) -5, tempy, '0");
//OnpemengeM dy — pPacCToOSHME MeXIy
/ /BEIBOOMMEIMM JieBee ocu OY 3HaUeHUAMM.
dy:=(max-min) /KY;

tempx:=5;
for 1:=0 to KY do
begin

/ /TlpeoBpasoBalre BEHBOOMMOTO SHAUEHUS B CTPOKY.
Str (max-i*dy:5:2,s);
/ /BHUMCIIEHME Y-KOOPOMHATH BHBOOMMOTO JieBee ocu OY
//3HaueHusa B "KOMIIOHeHTHOMU" cucrTeme.
tempy:=trunc (yk-5+
i* (Forml.Imagel.ClientHeight- y0-yk) /KY);
//BEIBOI 3HaueHuda JjeBee ocu OY.

Forml.Imagel.Canvas.TextOut (tempx, tempy, s) ;
end;
if (trunc(h)>yk) and (trunc(h)<
Forml.Imagel.ClientHeight-y0) then
Forml.Imagel.Canvas.TextOut (tempx+10,
runc (h)-5,'0");
tempx:=trunc (x0+1* (Forml.Imagel.ClientWidth -
x0-xk) /2);
Forml.Imagel.Canvas.TextOut (tempx, 10,
'Tpadmk QyHKUMM') ;
end;
{ TForml }
procedure TForml.FormCreate (Sender: TObject);
var s : string; kod : integer;
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begin
N:=100;
x0:=40;
xk:=40;
y0:=40;
vk:=40;
repeat

s:=InputBox ('T'paduk HeNpepslBHOM OGyHKUUMN',
'BBeguTe JieByl TpaHuuy','-10");
Val (s, a, kod) ;
until kod=0;
repeat
s:=InputBox ('T'paduk HeNpepslBHOM OGyHKLUMUM',
'BeenuTe nparyio rpaHuuay', '10');
Val (s, b, kod) ;
until kod=0;
end;
procedure TForml.ButtonlClick (Sender: TObject);
begin
Graphika (a, b);
end;
initialization
{ST unitl.lrs}
end.
[Ipu 3amycke mpoekTa MOSBUTCS 3anpoc BBozaa JieBod (puc. 10.6) u
npaBoii (puc. 10.7) rpanun uarepBaia. [locie 3Toro nmosBUTCsS OKHO (Hop-
MBI C KHOIIKOM I'padwmk. ITocie menyka 1o KHomKe Ha (hopMe IPOPUCYET-

cs rpaduk pyukimu (puc. 10.8).

BEEAMTE NEEYHD FPaHHLY BESAHTE NPAEYH FpaHHLY
10 i
¥ OK L Cancel | o OK Ji Cancel |
Pucynok 10.6: Oxno 6800a Pucynox 10.7: Oxno 6600a

J1e60U 2PAHUY b npasou 2paruybl UHMepeala
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[papue :l

Pucynox 10.8: I pagpux ¢hynxyuu

10.3 3ada4u Ons1 caMmocmosimesibHO20 peuweHus

[Toctpouts rpaduk PyHkuuu f(x) Ha uaTepBaie [a;b/. DyHkuum 3a-
nmauel B Tadm. 10.5.
Ta6muna 10.5. BapuaHTtsl 3a1aHuii

Ne pa- Ne pa-
f(x) f(x)
pHaHTa pHaHTa
3 2
—x+2
sin > 2,eCﬂux<5 %&CJWXZI
I 3 9 X
\71+x e 2
,ecaux>5 —+x", ecmux<l
3 2
. x+3,6
tan(mm+x), eciu x<—1 sin =, ecux<0
2 Ees 10 X
e ,ecmux>—1
\:71+x,eCﬂuxZO
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Ne Ba- Ne Ba-
f(x) f(x)
pHaHTa pHaHTa
I+x X +3x°
log(——), ecrux>2 ,ecaux<s—2
3 g(—3 ) i 3
T14x°, ecrux<2 \710g(1,5+x2),eCﬂux>—2
{cos(x+2) x
4 3.5 secu x>2 12 e’ ectux>—2.5
i 2
sin(x+2), ecaiux<2 V2% ecux<=25
cos——  eciux>5 cos x—|—3 ,ecaux>4
5 - 13 X
\/1+x4,ewmxs5 \7ex+x2,ec1mx<4
6 X +3x°, ecru x<—1 14 X'—x+2, ecmux>—1
iln(10,5+x),ec11ux>—l \7ex—|—7,ecjmx<—l
2 3
7 cos > , ecnu x>3 15 log(1+2x ), ecnux>2,5
\/12+x2,eCﬂux§3 \71+2x2—x3,emux§2,5
3 . _
x~sin(x), ecmu x>=3,5 X +3(x+2), ecru x<3
8 X 16 : 5
E,ecvzux<—3,5 \7(s1n(10,5+x)) ,ecau x>3

[Toctpouts rpaduxu dbynkumit f1(x), f2(x), f2(x) B ogHON cucTteme
KOOpJIMHAT Ha UHTEpBaJie [a,b]. DyHKk1MU 3aaaHbl B Tabn. 10.6.

Tabnuma 10.6. BapuanTsl 3a1anuii

Ne papuaHTa f1(x) 2(x) f3(x)
-6
7 wEL a e
18 14+2x>—x° e%+7 sin| X
19 I+x° 14+42x*—3x> cos(sin(x))
20 sin %+ex V7+2x" 13+5x —x°)
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Ne papuaHnTa f1(x) 2(x) f3(x)
21 17—+ cos %4‘7‘( cos (sin (x?))
. X X
22 Tn(12+x?) o3 cos ;)
23 COS x+2 Y1424 2x2 3x —5x*+7x =2
24 {1+ x2—x)? 2-sin %+7T 5x*—3x’
25 %—l—sin(lx-rr) \7(1+x)(x3—4)2 e§—|—4
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BmecTo 3akntoveHuns

[lepeBepHyTa nocienHss crpaHuia KHUru. Yro reneps? ABTOpHI Ha-
JIEIOTCS, YTO 3HAKOMCTBO C si3bIkoM Free Pascal OyzneT TosibkO mepBbIM 3Ta-
IIO0M B I/IBYIIGHI/II/I HpOFpaMMI/IpOBaHI/I}I. }KGHaHI/IC qUTAaTCIIsd 4TO-TO chpa-
BUTH B KHUTC — HCpGHHC&TB l'IpI/IBeILeHHBIG B KHUTIC HpOFpaMMBI, npez[no-
KUTh 00JIee MPOCThIE U OBICTPO PabOTAIOIIUE AITOPUTMBI, HAITUCATH CBOU
porpaMMbl U1 MOAYJIM — OyzeT Jyulnei 0j1aromapHocThio aBTopaM. Eciu
y BacC, UUTAaTcIu, ITOJIBUIIOCH HOI[O6HO€ KCJIIaHUC, TO MBI BBIIIOJTHHUIIN CBOIO
3aJla4y — HAy4YuJIM BaC OCHOBAM IIPOrPaMMUPOBAHMUS.

CrnemyronmM 3TaroM B OCBOCHHHM TNpOrpaMMUpOBaHus OyAeT pas3pa-
60TKa BalllnXx EU'IFOpPITMOB N HAIITMCAHHC peanLHo pa60TaIOH_[I/IX nporpaMM
IS paSJ'II/IUIHLIX OHCpaHI/IOHHBIX CHUCTCM.
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