JIaGopaTopHa po6ota Ne 2
Tema: Peani3anjis kiacis B Java
Meta po6oTn: BuBUMTH NPUHLIMITK CTBOPEHHS Ta peaJti3allii K1aciB

Bbypab-ska nporpama Ha Java Ma€ Kiac, 11J0 YTBOPIO€E 10aTOK. Takui Kj1ac BUKOHYE POJib
TIeBHOTO KOHTelHepy, B SKOMY TOBHMHeH OyTH 1ijoHaliMeHIlle OJJUH MeTO/, 3a I0TIOMOT00 SIKOTO
3aIyCTUTbCS BUKOHAHHS rporpamu. Ajie (yH/jaMeHTalbHOIK O/IMHULIEI0 TIporpaMyBaHHs B Java
C/IyTYIOTh KJIaCH, L0 BMIlllyIOTh MOJIsl, METOAU /i1 BUKOHAHHSI orepalii 3 LUMHU MOJSIMH, a
TAaKO>)X MOXXYTb /I03BOJISITH YTBOPIOBATH €K3eMILISIPM K/aciB abo iHIIMMHU cjioBaMH - 00’€KTH.
Taki K/1acy € CTBOPHOBaHMMM TUMAaMHU JlaHUX, CTPYKTypa SIKMX BU3HAUAETHCS TOJISIMU KJacy, a
MeTOY Kjacy peasti3yloTh TeBHi (QyHKOil abo omepauii Haj [JaHUMH TakKoro THIY. Y
HaAMMpOCTIIIOMY BHWIA/Ky, SKIIO pillleHHs T[eBHOI 3ajaui Moke OyTH CHpOILeHO 3aBIsSKU
BUKOPHCTAHHIO ITEBHOTO TIOEIHAHHS /IeKIJTbKOX 3MiHHHUX, TO TaKi 3MiHHI MO)XXHa 00’€THAaTH caMme
y KJjaci B SIKOCTi HWOTO T0JIiB, a TAKOXXK MOXKHA ZI0ZaTH JleKi/ibka MeTO/iB, 1[0 peasti3yioTh abo
TeBHy Mofieflb 00poOKM LuX T0J1iB, ab0 pO3IMIMPIOIOTE iX BUKOpHCTaHHA. Hampukiaz, y Takiit
3ajaui, SIK 3aMuC CTy/leHTa Ha Kypc 3a BubopoM, Oyno 6 CKlaZiHO OKpeMO yTpUMYBaTH i
3B’s3yBaTH MK €000 iMeHa, Tpi3BUINla Ta TMO-0aTbKOBi CTY/IeHTIB, a aqrOpuTMH 0OPOOKH
TaKuX 3anuciB Oyiu 6 mMasio rpo3opuMu. SIKIO YTBOPUTH Kjac i3 BiMIOBIJHUMU TIOSIMU iM’s,
TIpi3BHILE Ta M0-0aTHKOBi, TO Ha HOT0 OCHOBI BXXe MOXXHa CTBOPIOBATH OKPeMi eK3eMIuisipu abo
MeBHI MacMBM LMX €K3eMIUISpiB, HalpWK/a[, THUX, XTO 3arvcaBcsi Ha Kypc. O6pobka Takux
JAHUX CTa€ TIPO30pOr, 00 BMKOHYETHCS Ha/l OAWHUIIEID CYKYIHOCTI /IaHUX, IO TIOB’si3aHi 3
OJHUM peasbHUM O00’€KTOM — CTyZeHTOM. be3yMOBHO TNpUK/aZiB 3py4HOCTi 06’€KTHOTO
migxony mjogo 306epiraHHs Ta 00poOKu iHdbopMarii MoxHa HaBectu 0Oe3miu, ase B Java
00’ €KTHUI MiJXiJ pO3MIKMPEHO i Ha MPUHLIMIT CTBOPEHHS IPOrpaMHOro 3abe3reueHHs.

Moga nporpaMmyBaHHs Java, K 06’ €KTHO-OpieHTOBaHa MOBa MPOrpaMyBaHHsI, Ma€ 3aco0u
Ju1st 00y ZioBU KitaciB Ta 06’ekTiB. O6’€kTH B Java OroJiolyroThCs 3a JOTIOMOI0I0 iMeH K/aciB
noZiibHO OroJIoIMIeHHsSM 3MiHHMX 3a TIeBHHUM THUTIOM. ToMy 00’€KTH TpU AesKWX 0oOCTaBUHAX
MO>KHa BBa)KaTH 3MiHHUMH, 11]0 MalOThb THWII, BUSHaYeHUN iMeHeM Kiacy. Ajie, Ha BiJMiHHY BiJ
3MiHHUX 0a30BHX THITIB, TIPH OTOJIOIIEHI 00’€KTH He YTBOPIOIOTHCS. Y TPOrpami pe3epBYyeThCS
iM’st 06’€KTy i OUiKyeThCs 3B’sI3yBaHHSI MOTO 3 a/Ipecoro JioKasi3alii 00’€KTy - TOCHIaHHSIM.
3B’s13yBaHHS BiZiOyBa€THCS TiILKM TIPY CTBOPEHiI 06’€KTy abo MpH 3aCTOCOBYBaHHI OmepaTropy
TIpUBJIaCHEeHHs “=", 1110 3B’sDKe iM’s 00’€KTy i3 B)Ke iCHYIOUMM 06’€KTOM TOTO K CaMoro Kiacy
abo tioro moxigHUX. YTBOpeHi 00’€KTH 3HAXOJAThCS B 00J/IaCTi CUCTEMHOI Tam’sTi, 1[0 3BEeThCS
Kyueto (heap). SIKII0 rocuiaHHsL He BiJHOCUTLCS Hi ZI0 OAHOTO 00’€KTY, TO BOHO Ma€ 3HaueHHs
null.

BigMiHHiCTE MK caMuM 06’€KTOM Ta TMOCWIaHHSIM Ha HbOTO € TEXHIUHOI CTOPOHOIO
Java, ToMy y psi MWTaHb akKL|eHT Ha L[bOMy MOKe He pobuTtuch. Hampukmnaz, mepesaBaHHS
00’ekTy 710 MeTony, abo ToBepHeHHs1 00’€KTy MeTOZOM MO)Ke He JeTasi3yBaTHUCh uepe3
MeXaHi3M 3MiHU TOCU/IaHb. AJle YAOCKOHA/IeHHS airOpUTMiB 00pOOKM MacuBiB, KOJIEKLIiH, TOIL[O
6e3ymMoBHO OyAyTh mOTpeOyBaTH PpO3yMiHHS TeXHiYHOI peanizailii Ha Java B3aemogii 3
00’€ekTamu.

KoxxHMit K/1ac CK/IaZla€ThCs i3 TOJiB Ta MeTofiB. Lle He 03Hauae, 110 Kaac 000B’SI3KOBO
TOBUHEH BMILIyBaTH i 10/, 1 MeTogu. B Java HaBiTh MOXKHa CTBOPUTHU KJjlaC, B SKOMY Y IBHOMY
BUTJIsAIi He Oyzie He TIOJTiB, HE METO/IiB:

public class NewClass {
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I Takmi Kjac TakKOXK MOXKHAa BUKOPHUCTOBYBAaTH, XO4a 3pO3yMLIO, IO 1 MOro
BUKOPMCTaHHS, i CEHC Bij TAKOr0 BUKOPUCTaHHS € 3aHAa/ITO 0OMeXKeHUMHU:



NewClass nc = new NewClass();
System.out.println(nc.getClass());

I3 HaBesieHOTO BU/HO, 1[0 HOBWM KJ/laC CTBOPHOETHCS 3a JOTIOMOIOK) 3ape3epBOBAHOIO
csioBa class Ta 000B’s3KOBO TIOBUHEH MaTH iM’sl Ta OJIOK i3 Ay»oK { }. 3BUUaliHe OroJIoIIeHHs Ta
YTBOPEHHS €K3eMIUIIpy Kjiacy — O00’€KTy, BHUKOHYETbCA Yy OJHOMY PpSKY, MOZAIOHO [0
HaBe/IeHOT O:

NewClass nc = new NewClass();

ne NewClass — imM’s Kacy; nc — imM’s 00’€KTy; new — oIiepaTop, 3a JJOTIOMOT'0i0 SIKOT'O
YTBOPIOETBCSI 00°€KT; NewClass() — crelialbHUMA MeTOJ, KJacy — KOHCTPYKTOp, SIKWH
3aCTOCOBYETHCS TIPH YTBOPEHi 00’ €KTYy.

Yomy cTBOpIOEThCS 00’€KT Kiacy, sIKIO Hi TOojiB, Hi MeToziB He Oyno 3agaHo?B Java
HaBiTh “IlyCcTHM” Kjac peasibHO He € MycTWM, 00 BiH aBTOMaTHUHO Haciiaye kimac Object 3
nakety java.lang. CtBopeHM y TpWK/IaZi 00’€KT nc Hacmigye Bif kmacy Object HacTyriHi
MeTO/U:

ne..|
® equals(0Object obj) boolean
@ getClass() Class<?>
@ hashCode() int
@notify() void
@notifyAll() volid
@ toString() String
@wait() void

ait(long 1) volid
@wait(long timeoutMillis, int nanos) void

Came wmeron getClass() , orpumaHuii Bix kmacy Object Oyno BHKOpPHCTaHO Yy
HaBe/leHOMY BUILle IPUKIIaz|.

KoHcTpyKTOp K/1acy MoO)Ke yTBOPHOBAaTHMChb aBTOMAaTUUHO IIpYM KOMIIALL KOAY Kiacy,
AKII0 B HbOMY B SIBHOMY BUIVISA/1l He 33[aHO Hi OJHOTO KOHCTPYKTOPY. KOHCTPYKTOp 3aBXKAu
Mae Te came iM’s, o i Knac — 1je oboB’si3KoBa BuUMoOra. KoHCTpyKTOp Mae obOMmekeHe
BUKOPHCTaHHSI — TIi/l yac yTBOpeHHs 00’ekTy. SIKIIo B Kjaci He OyJio 3a/jaHO KOHCTPYKTOP, TO
Oyzie CTBOpEHO KOHCTPYKTOP 3a 3aMOBUyBaHHSM. Takuil KOHCTPYKTOD He Ma€ apryMeHTiB /st

inirfiamizanii momiB 1 ix iHiuiamizaiis BifOyBa€TbCs 3a 3arajJbHOIO JIOTIKOK KOMIIIATOpA:
YKCJIOBI T0JIs1 OTPUMYIOTh 3HaueHHs 0, rosis Tumy boolean — false, a iHIi Moist — 3HaueHHs
“null”. Harmpuknag, gasi A0CTaTHBO MPOCTOrO Kjacy, sSIKMM MpU3HauyeHO JJisi TMpeJjCcTaBIeHHs
TOYKM Ha MJI0CKOCTI:

class Point {
public double x, vy;
}

KOMITiIATOPOM OyZie CTBOpEHO KOHCTPYKTOP 3a 3aMOBUYBAaHHSIM, SIKMM TIPM CTBOPEHi HOBHUX
00’ekTiB 1IbOTO Kiacy Oyze iHirfiamizyBatu mons X Ta y 3HaueHHsM 0. Y ksaci Point € Tinbku
monst X Ta y, fKi OyAyThb MaTH 3HaueHHsl BiJMOBiAHMX [eKapTOBMX KOODJWHAT TOYKU Ha
TJIOCKOCTI, ajie BifiICyTHi MeToAM. Y TaKOMY KJlaCi BaXK/IMBY POJib Biflirpae Mo/iudikaTop JOCTYITy
Jo noniB: public. BiH f03Bosisie MpsIMMIA ZOCTYN Ha UMTAaHHS Ta 3MiHY 3HaueHb LUX TOMIB y
006’exTiB Kmacy Point. 3 MaTeMaTHYHOI TOUKH 30pY 3HaUeHHS JIeKapTOBUX KOOPAWHAT He MalOTh
SBHUX OOMe)keHb. $IK 3a KOOpJAMHATOI X, TaK i 3a KOOPJWHATOI Yy 3HAYeHHS MOXKYTb
3MiHIOBaTHUCh Bifi -00 10 +00. Asie s 6araTh0oX MPaKTUUHUX 3a/la4 HaBiTh KOOPAWHATU TOUKW Ha
TUIOCKOCTI MOXKYTh MaTh OOMeEXKeHHs, sIKi CJIifi KoHTpostoBatd. Came TOMy, [/s KiaciB, Ha
OCHOBi SIKMX YTBOPIOIOTHCSI 00’€KTH, 3aCTOCOBYETHCS OZIHA i3 OCHOBHMIX IApajurM 00’€KTHO-



OpIEHTOBAHOIO IMPOrpamyBaHHA — IHKaICysALia. BiAnoBifHo g0 L€l napagjurmMu Kaac BMiLye
He TiJIbKU 110151, a i MeTou Ajist iX 00pobku. CyTTeBY posib y peartizaliii 1ji€l mapaiMirmMu rparwTh
MoudiKaTOpU J[OCTYyIMy, OCKI/IbKM peryJolTh JOCTYN sK [0 TOoJiB, TaKk i [0 MeTOJiB.
HaiinommpeHimmii nigxig — ycimM mo/siM Kaacy Tpu3HavaeThesi MOAUMIKaToOp JOCTYIly private,
1110 3a00pOHSIE TIPSIMUY OCTYT /10 HUX i330BHi, a JOCTYN 10 TIOJIiB peasti3yeThCs uepe3 get- Ta
set- MeToAu. IHKOMM IX Ha3UBalOTh reTepu Ta ceTepH. SIKio MOTpiObHO peasni3yBaTy OTpHUMaHHS
3HAUeHHS TIeBHOTO TI0JIs, TO CTBOPIOETHCS get-MeTo/l, iM’sh IKoro KOMOiHyeThes 3 ripedikca get
Ta iMeHi 10151 3 BeJIMKOI JliTepu. SKIIO MOTPiOHO peani3yBaTy 3MiHY 3HaueHHsI MIEBHOTO T10Jis1, TO
CTBODIOETLCS Set-MeTojl, iM’sl IKOTO KOMOiHyeThcs 3 mpedikca set Ta iMeHi TONS 3 BeIMKOI
JliTepu. 3a3Buyai get- Ta set- MeTOAU OTPUMYIOTh MoAudikaTop AocTyny public.

Hanpukna, HaBemeHuit kiac Point asist Ginbioi BiAMoOBiAHOCTI mapaaurmi iHKarcyisii
MoyKe OyTH Tpe/icTaB/IeHUI HACTYTTHUM UMHOM:

public class Point {
private double Xx,vy;
public void setX(double x) {
this.x = x;

b

public void setY(double y) {
this.y = vy;
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public double getX() {
return x;

b

public double getY() {
return y;

b

3

3ajaua get-MeTO/iB /I0BOJIi TIPOCTa — IM HeobOXiZIHO TIOBepHYTU 3HaueHHS BiJTOBiAHUX
noniiB. ToMy TUN LMX METOJIB TaKWM caMui, SIK i TWM MOMiB, @ B TUIi MeTOAY TibKHA OJAWH
orepaTtop return. 3a3BMYall TakKi METOAM He MalOTb apryMeHTiB. Set-MeTOAU MaroTb OJUH
apryMeHT, THUII i iM’Sl SIKOrO CIiBHajarTh 3 BiAnoBigHUM TmosieM. KoHGIIKT iMeHyBaHHSI He
BUHMKAE, TOMY III0 TIOJie TIPHMB’S13aHO /10 00’€KTy, AJIs1 TO03HAYeHHs! SIKOTO BUKOPHCTOBYETHCS
cioBo this. Tak To3HayaeTbCsi 00’€KT, Y STKOTO BUK/IMKAETbCS BiJMOBiqHMIA Set-MeToz. Metoau
get- Ta set- 3HaXO/ATHCS BCEpPeJUHI K/Iacy, TOMy BOHH MalOTh MPSIMUN AOCTYM /10 Oy/Ab-SIKMX
T0/1iB LIbOT'0 KJIacy.

3a3BUyail Mossg Kjiacy BUKODPUCTOBYIOTHCS /il HaflaHHS 00’eKTaM CBOIX TMeBHUX
XapakTepucTuk. Hanpukiaz, y HaBeZeHOMy Kjaci Point 1ot X Ta y CAyryrTh [AJid YTPUMaHHS
3HaueHb /IEKapTOBUX KOOPAMHAT TOUKW i pi3Hi 00’€KTH IbOTO K/Iacy MOXKYTb MaTd Ppi3Hi
3HaueHHs1 1uX TosiB. 11106 migKpecauTH HaNeXHICTh TaKWX 3MiHHHUX 00’€KTaM iX MOXYThb
Ha3WBaTH 3MiHHi ek3eMIUIApy abo 3MiHHI 00’€KTy. AJie iHKOIM BUHHMKAE HEeOOXiIHICTb CMi/TBHOTO
BUKOPHWCTAHHSI TIEBHOTO TI0/1s yciMa 06’ ekTamu Kiacy. Haripukiiaz, MacuB 00’ ekTiB kacy Point
MO)Ke BHUKOPHCTOBYBAaTHCh /s BifoOpakeHHs1 sKOich ¢irypu i HeoOXigHO 3abe3neunTu
nepeHeceHHs1 1fiei ¢irypu MK pisHUMH BikHamMu abo QparmMeHTaMd KOPUCTYBAL[bKOTO
inTepdeticy. [aHi mpo Take BikHO ab0 (parMeHT MOXyTb 30epiraTMch $SIK KOHTEKCT [IJIs
00’€eKTiB. SIKII[0 TaKWii KOHTEKCT 30epiraeTbcst pa3oM 3 06’ €KTOM y [IesTKOMY TI0JTi, TO Horo 3MiHa
Oyze motpebyBaTti 06poOKM ycCix 1MX 00’€KTiB i BUKOHAHHS OfHi€l i Tiel camoi omepariii 3a ix
KiseKicTro. ToOTO 1151 omepailisi He OyZie A0CTaTHBO MIBHAKOI. OfiHe i3 pillleHb — 11e [0JjaTH 10
KJIaCy CrieljiajibHe CITi/IbHe T10J1e, sike He Oy/ie MepeHOCUTHCH Ta KOTiFoBaTUCh /10 00’ eKTy, a Oyze
OJJHUM /i1 00’ €KTiB 1[bOT0 Kj1acy. Take 1oJie 3BeThCs1 3MiHHOM Kacy.



s onucy 3MiHHOI K/acCy BiZIOBijHe I10Jie OrOJIOLIYETHCS 3 K/IFOUOBUM CJIOBOM static,
TOMY Taki IIO/Is1 TaKOX 3BYTbCAa cmamuuHumu. Hybkuye HaBeseHO mnpukiaz kiaacy Point 3i
CTaTUYHUM [10J/1eM content:

public class Point {
static public String content;
private double x,y;
public void setX(double x) {
this.x = x;

public void setY(double y) {
this.y = vy;
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public double getX() {
return x;

¥

public double getY() {
return y;

¥

Ockinbku 1osie Mae Mogudikatop moctyny public, To 3BepHeHHsI 0 HHOTO MOXKe OyTH
Oe3nocepesHiM. Ha BigMiHy Bifi 3HaueHb MMOMB 00’€KTy 3MIiHMTU 3HAueHHs 3MiHHOI KJacy
MO>KHa abo uepe3 3BEpHEHHS /IO I[bOTO TIOJS uepe3 Oyab-KUi eK3eMIUIAP IbOTo Kiacy, abo
yepe3 3BEPHEHHS /IO L[bOT0 T0J1 3 BAKOPHCTaHHSM iMeHi caMoro Kmiacy:

public static void main(String[] args){
Point[] A = new Point[10];
for(int i=0; i<10; i++)
A[i] = new Point();
for(int i=0; i<10; i++){
A[i].setX(Math.random()*100);
A[i].setY(Math.random()*100);

for(Point x: A){
System.out.println(x.getX()+" "+x.getY());

}

System.out.println("content Point = "+Point.content);
A[0@].content = "first";

System.out.println("content Point = "+Point.content);

System.out.println("content a[0] = "+A[0].content);
System.out.println("\n");
Point[] B = new Point[10];
for(int i=0; i<10; i++)
B[i] = new Point();
for(int i=0; i<10; i++){
B[1i].setX(Math.random()*1000);
B[i].setY(Math.random()*1000);
3
for(Point x: B){
System.out.println(x.getX()+" "+x.getY());
}

System.out.println("content Point = "+Point.content);
System.out.println("content b[0] = "+B[0].content);
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q)paFMEHT pe3y/1bTaTy BUKOHaHHS LILOT'O KOAY:



92.82375B89118521 15.882511265528965
19.44987428351207 11.257481919926137
content Point = null
content Polnt = first
content a[@] = first

648.4460847369868 686.8081753455601
741.7179884630832 390.3969/7336240954

523.9158270976895 B8.92318355340782
content Point = first
content b[@] = first

Y HaBesieHOMYy TIpUK/IaZi CTBOPHOETbCsi MacwB A 00’ekTiB kimacy Point, sikuit
iHiliami3yeTbCcsd BUMAJKOBUMH 3HAUEHHSIMU 3 BUKOpHCTaHHSAM MeToAy Math.random(). Crig
3ayBa)KUTH Ha OCOOJIMBICTb YTBOpEHHS MacCHBY O0’€KTiB TEBHOTO Kjlacy — CIOYaTKy
YTBOPIOETBCSI MacHMB 3a TWUIMOM LIbOTO Kjacy 3 HeoOXifHMMHM MapaMeTpaMu, a TOTiM, 3
BUKODHCTAHHSIM HeOOXiZJHOTO KOHCTPYKTODY, YTBOPIOETbCS 00’€KTM I1[bOTO Kjacy, sKi
3B’SI3yIOTBCS 3 e/leMeHTaMU MacKBY. Y AiiCHOCTi MacCHB CTBOPIOETHCS 3 e/leMeHTaMH, 1110 OyAyTb
MaTU TIOCWIaHHS Ha 00’ekTH. ToOTO MacWB He BMIill[ye€ 00’€KTH, a JMille TOCUIAHHS Ha HUX.
Came ToMY i € HeOOXiJHMM JPyTUii eTarl — YTBOPEHHs caMuX 00’€KTiB Kiacy i iHiriasmizargis
eJIeMeHTiB MaCUBY TIOCU/IAHHSIMH Ha Ii 00’ €KTH.

Y mpuknafi mepiie 3BepHEHHs [0 CTaTUYHOTO TIOs content 3po0eHO yepe3 Kiac:
Point.content. Ile mone He Oyno iHilianmi3oBaHO — TOMYy TioBepTae 3HaueHHs null. Y

HaCTYIHOMY PSiIKY KOy MOJIe OTpUMYe 3HaueHHs yepe3 ek3emruisip kaacy A[0]: A[@].content
= "first". Temep 3MiHHa Kjacy content Ma€ 3HaueHHS i 3BepHEHHs /10 Hel y Oyb-sKUii
crioci6 Oyze moBepTaTh ofHe i Te came 3HaueHHs. Binbll TOTrO, HACTYITHE CTBOPEHHSI HOBOTO
MacHBY €K3eMIUISPiB IL[bOro Kjacy He Oyje BIUIMBaTH Ha ii 3HaueHHsT — /il eJIeMeHTIB LIbOTO
MacuBY Lie IoJIe 3a/IULLIAETbCA TUM CAMUM 1 TOMY Ma€ 3HaueHHs "first".

CraThuHi 10JIs1 K/IaCy YTPUMYIOTh 3arajibHe 3HaueHHs TUTbKHU [/ 00’ €KTIiB K1acy ofHi€l
nporpamu. IIporpaMHuii Ko/ Klacy € 4aCTUHOK 0alT-KO/Ay MporpaMu Tic/si KOMITIISLT, ToMy
CTBOPEHHSI eK3eMILISIPiB 1[bOT0 Kjlacy y Oy/b-sIKii ii 4aCcTWHI 3a/WIIae CITijibHe CTaTUYHE TI0Je
Knacy. Lle 3anvilaeTbCcs CripaBe/IMBUM HaBiTb Y BUMAAKY, KOIM KJac i3 CTaTUYHUM I10JIeM
BHUKOPHCTOBYETHCS B iHIIIMX KJ/Iacax i3 SKUX MOTiM YTBOPIOIOTHCS 00’ €KTH:

public class Example {

public static void main(String[] args){
NewClassA Al = new NewClassA(2);
System.out.print("\n");
NewClassB B1 = new NewClassB(3);

¥
}
public class NewClassA {
Point[] A;

NewClassA(int n){

A = new Point[n];

for(int i=0; i<n; i++)
A[i] = new Point();

for(int i=0; i<n; i++){
A[i].setX(Math.random()*100);
A[i].setY(Math.random()*100);

}

for(Point x: A){
System.out.println(x.getX()+" "+x.getY());



}
A[0].setContent("first");

System.out.println("content a[0] = "+A[0@].getContent());

}
}
public class NewClassB {
Point[] B;
NewClassB(int n){
B = new Point[n];
for(int i=0; i<n; i++)
B[i] = new Point();
for(int i=0; i<n; i++){
B[1i].setX(Math.random()*1000);
B[i].setY(Math.random()*1000);
}
for(Point x: B){
System.out.println(x.getX()+" "+x.getY());
}
System.out.println("content b[0] = "+B[0].getContent());
}
}

[Mpuksnaz pe3ynbTaTy poOOTH IIi€i TpOrpaMu TMOKa3ye, 10 3HaUeHHsT CTaTUYHOI 3MiHHOI
k1acy  Point, ske  3ajgaetbcsi  y  KoHCTpykTopi  Kinacy  NewClassA  uyepes

A[0].setContent("first"), 3Q/IMIIAETLCA TUM CaMUM 1 [J/Is1 eK3eMIUIpIB LIbOro Kjacy, Lo
YTBOPIOIOTHCSI B KOHCTPYKTOPI iHIoro kinacy NewClassB:

B9.19438889861716 51 .48B2083734800906
64 .06095882456681 38.613636502680255
content a[@] = first

37.5012476798019 235.509427523239
98.81548255880779 673.7726785695329
496 .9017607518552 517.76089791723806
content b[O] = first

TakuM UYMHOM Hema€ 3HayeHHs Je caMe y KOJi OZHI€l IporpamMu YTBOPHOIOTHCS
eK3eMIUIPH KJlacy, B IKOMYy € CTaTU4He TI0jle — 3MiHHa KJacy, ii 3HaueHHs1 Oy/ie OIHUM i TUM
CaMUM JIJI YCiX eK3eMIUIspiB. Ba)K/IMBUM € TIIbKU Yac, KOJIU 3MIHIOE€THCS 3HaUeHHS TaKOro I10J1s
i KoM BOHO BUKOPHUCTOBYEThCS. OOpobka cratmunux mosiB JVM Biapi3HseTbCs Bif 0OpoOKu
ToJTiB ek3eMIuisipiB kiacy. IIpu yTBopeHi ek3emruisipy kiacy JVM Buzinse HeoOXifHy mam’siTh
JUIsL yCiX MOTO TOJIB i 3Bi/IbHSE I1F0 ITaM’SITh 3a JJOTIOMOT'OF0 TaK 3BaHOTO 30Mpaua CMiTTs, SIKIIO B
rnporpaMi 3HMKAalOTh YCi TOCW/IAHHSI Ha Lied eK3eMIUIIp K/jacy HaBiTh, SIKIO0 Mporpama
MPOZJOBXKY€E TMpaLoBaTyi. [if CTaTUYHUX TIOJIB KJacy Iam’siTb BUJIISETbCS TIPU 3alyCKy
rnporpaMy, B SIKOMy Lieil KjJaC BUKOPHUCTOBYETBCS, i 3Bi/IbHAETHCS TIiNbKM TC/AS 3YNUHKU
MpOrpamu.

MeTtoau Ta KOHCTPYKTOPH KJ/IacCiB

KimbKicTh aprymeHTiB y MeToAi Moyke Oyt dikcoBaHoro abo 3miHHOM. Takoxx
apryMeHTd MOXXYTb OYTH BificyTHiMH, sIK 1je OyJ/i0 y AeAKUX HaBeJeHWX paHillle MpUK/Iajax.
SIKII0 B SIKOCTI aprymeHTy 3aZla€TbCsS MacCWB, TO MeTOJ, OTPUMY€E He Habip eneMeHTiB, a
TOCW/IaHHSl Ha HUX, L[0 [y JesKUX 3a/lad CIIpOIlye peamidalito o6pobku panux. [Ipu
riepelaBaHHiI JJaHUX Yepe3 apryMeHTU Mo)Ke OyTH BUKOHAHO aBTOMaTWUHe TPHBEeJEeHHS THIIiB.
Hanpuknag, sKijo aprymeHT y MeToAi Mae tun double, TO mpu HOro BUKIMKY [OMYCKA€ETbCS
3HaueHHs sK TUMY double, Tak i iHILIMX YMC/IOBUX TUIIIB.



KinbKicTh JaHuX, 110 TepejacThcs MeToZly, Moxke OyTu Harepe[ HeBizomoro a00 moxe
3as1e)kaTH BiJj yMOB 3azaui. s nepesaBaHHs TakKUX JaHUX MeTOAY MOKHA BUKOPUCTaTHh MacCUB
abo Tak 3BaHHUI apryMeHT 3MiHHOI JOBXXUHU:

public class NewClassC {
public static void outprint(Point ...p){
for(Point x: p){
System.out.println(" x="+x.getX()+" y="+x.getY());
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public static void outprint2(Point[] A){
for(Point x: A){
System.out.println(" x="+x.getX()+" y="+x.getY());
¥

Y knaci NewClassC e gBa MeToau, 1[0 BUKOHYIOTh O/IHE i Te came, ajie 3 pPi3HUMHU
TUIAaM# aprymeHTiB: outprint (Point ...p) BUKOPHUCTOBYE apryMeHT 3MiHHOI JJOBXXUHH,
KA TIO3HavaeTbcs sk “...p" , a outprint2(Point[] A) BHUKOPHUCTOBYE MacWB.
O6uBa MeTO/M /I03BOJISIFOTh BUBECTH 3HAUeHHSI eJIeMeHTiB MacHBY:

NewClassC.outprint(A);
NewClassC.outprint2(A);

e A — macuB 00’ekTiB kacy Point.

Pe3ynbTaT B 000X BUIaAKax OyZe OAHUM i TUM caMMM, TOMY IO peasi3aljisi MeTO/iB
ofHa i Ta cama. Pi3HuUIg B MeToJax TOJSraE B TOMy, 1o Metog, outprint(Point ...p)
MO)KHa BUKODUCTOBYBATH /11 BUBEJIEHHSI OKPEMUX eK3eMIUTAPiB Kiacy Point, Hanpukiaz:

Point g1 new Point();

Point g2 = new Point();

Point g3 = new Point();
gl.setX(1);

gl.setY(1);

g2.setX(2);

g2.setY(2);

g3.setX(3);

g3.setY(3);
NewClassC.outprint(qgl,g2,q3);

CyKynHICTb Ta THI MapaMeTpiB, a TAKOX iM’ MeTOZy YTBOPIOIOTb CUTHATYpy MeTony. B
OJJTHOMY KJlaci Mo>ke OyTH /IeKiJlbKa OZJHOMMEHHUX METOZIB, ITI0 Bi/Ipi3HSFOTHCS CUTHATYPOIO Ta
MaroTh MeBHy creli(iky cBoei peanisauii. Lle 3BeTbCsi mepeBaHTa)KeHHSIM MeTOAy. 3 TOUKU 30py
BUKOPUCTaHHA Lie pi3HI MeToju, aje TOMYy, L0 YCi BOHM MarOTb OJHAKOBe iM’d, TO PO HUX
TOBOPSITH SIK TIPO OJWH MeTo/. BifHOCHO yHKI[iOHAaMBHOCTI pi3HUX BapiaHTIB repeBaHTa)KeHOT0
MEeTO/y, TO TPH BiZICYTHOCTi opManbHUX 0OMeXXeHb 3araJbHOMPUHHATHUM € peajti3allis 0JHOTO
3aco0y. Harpukaz, mepeBaHTa)XeHUH MeTOJ, TIpU3HAUeHO il BifjoOpa)keHHs BiKOHHUX
e/leMeHTiB, a BiJMIHHICTb y CYKyIHOCTi apryMeHTiB HOro BapiaHTIiB /03BOJIsI€ TifOWpaTH
HaWOi/IBII BiAMOBIAHUN 3 HUX Yy TI€EBHOMY BWITQJKy — MOJK/IMBICTh 3aZlaBaT TeOMeTPHYHI
pO3MipH efleMeHTiB, KOJTip, MOJ0KeHHs, poOuTH iepapxiuHe 3B’si3yBaHHS 00’€KTiB. 3 TeXHiUHOI
TOYKW 30py BapiaHTU MEePEeBaHTA)XKEHOT0 MEeTOJy MOXXYThb MaTH He TiJIbKM Pi3Hi peastizaljii uu
a/TOPUTMH, ajie B3arajai pi3Hy OyHKL[iOHa/IBHICTE. MexaHi3M 00MpaHHS MeToAy 3a HOro
CUTHaTypOI0 € JOCTaTHbO MOTY)KHUM, aje 3MiHa (YHKLIIOHaIbHOrO TPU3HAUEeHHS Yy MeKax
OJJHOTO TIePeBAaHTAKEHOTO MeToAy € He0aKaHOw. 3pelTor, Ie MOXKe YIIOBiIbHUTH



3aCTOCYBaHHSI TaKOr0 MeTOJy PO3POOHMKamMM, TOMY IO CJIifi Tam'saTaTH, $Ke TO€JIHaHHS
apryMeHTIB BiZINOBiZia€ Til UM iHIIIM HOro (QyHKL[iOHA/IbHOCTI.

OcobnvBe Micre cepefi MeTOZiB Kjacy 3aiiMae€ KOHCTPYKTop. KoHCTpykrtop, mopiGHO
iHIIMM MeTo/laM Kjacy, MO)Ke MaTd aprymeHTd, abo Oytu 6Ge3 HuX. KOHCTPyKTOpDU TakKOX
MOXyTh OyTH TmiepeBaHTa)KeHMMH. KilbKiCTh KOHCTPYKTOpiB, iX BapiaHTH, SIK TIPaBWJIO,
00MeKyeThCsi TIpU3HaueHHsIM Kiacy. KOHCTPYKTOp, SIKWM CTBOPIOETHCS 3a 3aMOBUYBAHHSIM, He
Ma€ apryMeHTiB, TOOTO HOT0 CUrHaTypa HalmpocrTima. fIKIo y K/aci € onvc npuHaiMHi 0JHOTO
KOHCTPYKTOpPY (3 aprymeHTamMu abo 0e3 HHX), TO KOHCTPYKTOpP 3a 3aMOBUyBaHHSIM He
CTBOPIOETHCS. SIKIO A1 CTBOpeHHsT 00’€KTiB OyAyTh HEOOXiHUMU SIK KOHCTPYKTODH 3
apryMeHTamu, Tak i 6e3 HUX, TO KOHCTPYKTOp 0e3 apryMeHTiB /|0BeJleTbCsl SIBHO OTIMCATH.

PosrnssHeMo 1nipuKiaf, TiepeBaHTaXKeHHS KOHCTPYKTOPY [Jis Kjacy, IO J03BOJISIE
TIpe/ICTaBUTH MpaBuibHUM pi6. CTBOpuMO Kiiac Fraction:

public class Fraction {
int a;
int b;
double c;
Fraction(int a, int b){
this.a = a;
this.b b;
this.c (double) this.a/this.b;

Ex3emmuisipy LIbOro Kjaacy yTPUMYIOTh YUCEIbHUK Y 3MiHHIM a Ta 3HAMEHHUK Y 3MiHHIU
b ninouncensHoro Thny int. TakoXX eK3eMIUIIpU MarOTh T0JIe C, 110 BiANOBIJA€ AeCATKOBOMY
3HaueHHI0 po0y. Lle mose Tury double. Knac mae ogun koHctpykrop Fraction(int a,
int b), 3a gomomororo skoro OyzAb-sKWi Api6 MO)KHA TPeNCTaBUTH Uepe3 BU3HAUYEHHS
YyMCe/IbHUKA Ta 3HAMEHHUKA, 1[0 JOCTaTHbO BiJNIOBilac MaTeMaTUYHUM BH3HAaueHHAM. AJie Ljii
YKiC/Ia TAaKOXK € TpaBWIBHUMHK Apobamu i3 3HaMeHHMKOM 1. 3a [JOTMIOMOTOI KOHCTPYKTOPY
Fraction(int a, int b) eksemmispu kmacy Fraction , mjo mpeacCTaB/siiOTH IiJli
uynciaa, OygyTh yTBODIOBAaTHCh 3 UHCEJBHUKOM, II[0 Ma€ 3HAueHHS CaMOr0 4YWC/Ia Ta
3HaMeHHUKOM 1. [11g 3pyuYHOCTi BUKODUCTaHHS K/acy i YTBODeHHs MOro eK3eMIUISIPiB Takoro
TUITy [10 KJIaCy MOJKHA [J0/laTh HaCTyITHUM KOHCTPYKTOP:

Fraction(int a){
this.a = a;
this.b = 1;
this.c (double) this.a;

ab0 3a/1s1 3MeHIIIeHHS TIOBTOPIOBAHOCTI KOAY y BUT/ISAA

Fraction(int a){
this(a,1);
}

Ex3eMIuIsip K1acy MOKe HaZlaBaTUCh MeTOAY B SIKOCTI apryMeHTy, a TaKOXK eK3eMILIsp
KJIaCy MO’Ke TOBepTaTHCh METOZIOM sIK pe3yJsbTaT. SIKII0 MeToAy HeoOXilHO OTpUMATH B SIKOCTI
apryMeHTy eK3eMIUIp IeBHOTO KJjacy, TO Iie POOUTbCs TMOAIOHO [0 aprymeHTiB BOyJOBaHMX
THITiB, ajle 3aMiCTh THITy BKa3ye€TbCS iM’s L[bOTO Kiiacy. SIKIIo HeoOXifHO, 1j00 MeToA B SIKOCTi
pe3yJibTaTy II0BepPTaB €K3eMIUIIP IeBHOrO KJjacy, TO IepeJ iMeHeM MeTOZY 3aMiCTb THILY
BKa3yeTbCsl IM’S [bOr'0 KJjlacy, a TaKO)K BUKOPUCTOBYETLCS OIlepaTtop return 3 eK3eMIUIIPOM
L[bOTO K/acy. Y [ilCHOCTi, i TpW TMepeiaBaHHi aprymMeHTy [0 MeTOAY, i MpU MOBepHeHi



pe3ysbTaTty Metony Oynb-sKi orepariii BUKOHYIOTBCSI He 3 CAMHUMHM €K3eMILIsipaMy Kiacy, a 3
BiINOBiJHWMM MOCU/IAHHSIMU Ha HUX.

[TepemaBaHHSI apryMeHTIB MeTO/laM MO>Ke 3iHCHIOBAaTHCh ab0 3a 3HaueHHsM, abo 3a
riocunaHHaM. IIpu nepesaBaHHI apryMeHTy 3a 3HaU€HHSIM MeTOJ, OTPUMYE KOITiH0 apryMeHTy,
TOMY BCi omepariii B MeTO/[i BUKOHYIOTbCS caMe 3 KOTi€l0 i 30BHi aprymeHT 30epirae cBoe
TepBMHHE 3HaueHHs. SKIO apryMeHT IepeZaeThCsl 3a [OCUIaHHAM, TO BCI orepaiii B MeTojl
BUKOHYIOTBCSI 3 apryMeHTOM. Y Java 3MiHHI 0a30BMX THITiB TlepeJjalOThbCsl 3a 3HAYEeHHSM, a
eK3eMIUISIPU KJ/IaCiB — 3a TOCH/IaHHSIM, 1[0 TOB’si3aHO i3 Crioco60M CTBODEHHST eK3eMIUISPiB
K/aciB i peasbHUM 3B’SI3KOM €K3eMIUISIpy Kaacy Ta 00’ekTHOi 3miHHOI. IlepesaBaHHs MeTozmy
eK3eMIUISIPY K/iacy BiZilOyBaeThCsi 3a MOro iM’siM, 3 SIKUM T10B’sI3aHO MOCH/IaHHS Ha 00’ekT. Came
1[e 3HAuUeHHs i TlepefiaeThbCsl MeToAy. Y 06a30BMX TWITB 3 iM’sIM 3MiHHOI MOB’SI3aHO 3HAUEHHS
camoi 3MiHHOI, TOMy lle 3HauyeHHs1 i TiepefiaeThbcsi MeToAy. ToOTO peanbHUI MeXaHi3M
repesjaBaHHsl MeTOZy apryMeHTy 3a/JMIIa€TbCs TUM CaMMM — IM’S 3B’A3aHO 3 IIeBHUM
3HAYeHHSM i Lie 3HauUeHHsI Tlepe/Ia€TbCsl MeTOAY, Ti/IbKU Y BUTIAJKY 3i 3MiHHOIO 6a30BOT0 TUIY 1€
3HAUeHHs CaMol 3MIHHOI, a Y BUIMA/JKY 3 eK3eMIUIIPOM KJlaCy — IOCU/IaHHS Ha HbOI'O.

Kpim cTaTMuHMX TO/TIB y K/lacCi TaKO)K MOYKHA OrOJIOCUTH CTaTUYHI MeToAu. Taki MeToau
€ MeTO/laMH KJacy, a He 00’€KTiB Ha WOro ocHOBi. CTaTUUHUI MeTOZ MOyKe oriepyBaTu abo 3i
CTaTUUHUMH 3MiHHUMHM Kjacy, abo i3 3MiHHMMH, 10 OTOJIOIIYIOTHCS i YTBOPIOKOTHCS BCepeAuHi
Takoro mMetofy. Ilosisi 06’€ekTiB He OyAYTb JOCTYITHUMH CTaTUYHOMY METOZY, TOMY 1[0 Hi iMeHa,
Hi KilbKiCcTh 00’€KTiB He Mo)ke OyTW BijoMOIO cTaTHUHOMY MeToAy. Ha BigMiHy Bif 1bOTO
MeTofu 00’€KTiB MarOThb AOCTYN A0 CTAaTWUYHOTO TIOJsl, HABiTh KOMM CTAaTHUHE I[I0jie Ma€e
MoaudikaTop AOCTymy private.

CratvuyHi MeTOQY 3a3BMYall TIPU3HAUYAKOTBCS [/ BUKOHAHHS oOrepauid, sKi €
cnel@ivyHUMHU 71 LbOT0 KJIacy i 4aCTO BUKOPHCTOBYIOTHCS B K/lacax, 3 IKUX HE CTBOPHOIOTHCS
00’€KTH, a TiIbKK peani3yioTh IeBHI QyHKLii abo anroputmiuni Metogu. IIpukiazom Takoro
nigxony € kiac Math ta iioro MeToau. Yci MeToAM 1jbOT0 KJIaCcy OTOJIOLIEHO SIK CTaTUYHi i BOHU
peani3yroTb 6a30Bi MaremarhuHi GYHKLil A/ pisHUX TUMIB AaHuX. Crif 3ayBakuTH, 10 CaM
ks1ac Math mae moaudikarop final, skuii pobuTh 1ieii K/1ac 3aKpUTUM SIK [iJisi PO3LLIMPEeHHs], TaK i

[10 IepeBU3HAaYeHHSI MEeTOZIB, d 03BOJIIETbCS TLIBKU BUKOPUCTAHHS HMOTO0 MOJIiB Ta METO/|B.

CratuyHi MeToAW MOXKHA BMKOPUCTOBYBATH fK i3 CTaTMYHMX, TaK 1 3 HeCTaTUYHUX
METO/IiB, ajle CTaTUUHKMM MeTOZ,aM TpsiMe BUKOPUCTaHHSI METOZIB, 1110 He MaloThb MOAU(]iKaTOpy
JocTyry static, 3abopoHeHo. Hampwkiaj, HacTymHi PSJKA TIOMWIKA He MarOTh i MOXYTh
BUKOPUCTOBYBAaTHUCh:

public static int funcl(int a, int b){
return func2(a,b);
}

public static int func2(int a, int b){
return a+b;
3

Ane, skmo gns func2() mpubpatu MogudikaTop static, To ue Oyge mommwika i ii
BUKOpHUCTaHHsA B Tifi funcl() ctae HEMOXK/TUBUM.

BukopucTaHHsl CTaTUYHMX Ta HECTAaTAUHUWX TI0JIIB Ta METO/IB PO3TJ/ISTHEMO Ha TIPUK/Iafi
TIPOCTOI 3a/iaui PO BOJIOHTEPIB, sIKiM He0oOXiHO 3i0paTy MeBHi KOIITH, HAaNIPUK/Ia[], Ha MeUUHe
obmagHaHHsi. be3ymoBHO, icHye O0e3miu BapiaHTiB TipeficTaBleHHsT Takoi 3afaui i 6e3
BUKOPUCTAHHSI CTaTUYHUX TIOJB Ta MeTofiB. Knac volunteersAccount Ma€ TpU TOJisL: I[iIbOBa
CyMa cost, 3arajibHi KOIUTH Ha ycix paxyHkax allAccounts Ta KOIITH Ha TOTOUYHOMY DPaXyHKY
funds. 3minHi cost Ta allAccounts matoTe MogudikaTop static, ToMy 110 /i yCiX eK3eMIUIsSpiB
1[bOT'0 K/IaCy BOHU OyyTh OJHUMU i TUMU CAMUMH.

public class volunteersAccount {
private static double cost;
private static double allAccounts = 0;



private double funds = 0;

public static void setCost(double cost){
volunteersAccount.cost = cost;
}

public static double getAllFunds(){
return volunteersAccount.allAccounts;
}

public void addFunds(double funds){
this.funds += funds;
volunteersAccount.allAccounts += funds;

by

public double getFunds(){
return this.funds;
}

}

Mertozy, 1110 00C/TYTOBYIOTE CTAaTHYHI TIOJIST TAKOXK MaroTh MoAudikaTop static, ToMy 1110
y AaHOMYy BUIIQJKy Hema€ HiIKOro CeHCy TUpaKyBaTH L{i MeTOAU PasoM i3 CTBOPEHHSIM HOBUX
eK3eMIUTSPIB Kacy. 3 TOUKy 30py Java y [ux MeTo/iB MoAubiKaTop static Mo>ke OyTH BiJiCyTHIM
— KOMIi/IALis Bif0OyZeTbcss i mporpama OyZie HOpManbHO TIpalfoBaTH, aje Iie He Oyge
edeKTHBHMM BUKOPUCTAHHSIM TaM’sTi.

Ex3eMIuisip HaBeZieHOTO Kiacy Oyze Matu BiacHe rosie Tunds , 3HaueHHs sikoro Oyge
BiJITIOBiZlaTh HAassBHUM KOIIITaM Ha Bi/ITIOBiTHOMY paxyHKY, a Takox fgBa Metozi: addFunds Ta
getFunds , ski [03BO/IATL BUKOHATH OIEpaLiif0 IMOMOBHEHHsI (3MiHM KOINTiB) paxyHKY Ta
rioBepTae MoToyHe 3HaueHHs mosisi Tunds. Cratuusi mons cost Ta allAccounts B ek3eMruisipax
K/JaCy He iCHyIOTh, K i cTatuuHi mMetogu. CratuuHi mosisi OyAyTh iCHyBaTH Ti/IbKM Yy Kiaci,
TOOTO €AMHI /i BCiX MOTO eK3eMIUISApiB, a AOCTYN A0 HUX Oyje 37iMCHIOBAaTUCH uepe3 MOro
cratuuHi Metogu. Iy 3afaui, 1[0 BUPIIIYETHCS, 1ie OiNbII MEHI ONMTHMaabHO — KilbKiCTh
paxyHKiB Oyge BiamoBigatTy pisHOMaHiTHUM GimisM abo migpo3aisaM  BOJIOHTEPCHKOI
opranisarjii, KOIITH Ha HUX OyAyTb HAKOMIMUYBAaTHUCh i KOHTPOJIIOBATHUCS OKPEMO, a 3arajibHa
MeTa Ta ii JocsirHeHHs1 Oy1yTb €AMHUMM [i7Isl yCiX paxyHKiB.

HeoOXiZHiCTP CTBOpPEHHS CTaTUYHOTO METOJYy B K/aci 3a/eXXuTh Bif 3azaui, 1[0
BUpIiLy€eThCsl. OCHOBHI IIpaBU/IaMH, IPY LIbOMY, TakKi:

1. $Ikujo HeobXifHO CTBOPUTH MeTO/, sIKWi Oy/le BAKOPUCTOBYBATH CTaTUYHi 3MiHHI Ta/abo
BUK/IMKA€E CTaTUYHI METO/IA, TO TaKU METO/] TaKOXX MO>Ke MaTu Mo udikaTop static. Ase
SKIO OKPIM JOCTyMNy [0 WIEHIB KJ/acy, MeTOJ OTPUMY€E JOCTYM [0 U/IeHIiB eK3eMILIsipa
KJIacy, TO TaKui MeTo/| Ma€e OyTH MeTOJIOM eK3eMIUIsIpa, a He CTaTUYHKUM MeTO/I0M.

2. Metoz main € NOYaTKOBOI TOUYKOIO /JIS1 BCIX NPOrpaM i, IK TAKUM, BIH BUKOHYETBCS [10
cTBOpeHHs OyAb-akux 06’ekTiB. CamMe a1 3abe3reueHHs 1i€i GyHKIIOHATILHOCTI METOZ
main € CTaTUYHUM. SIKIIl0 y CTBOpeHil nporpami MeToZ, main BUSIBUBCS JOCUTbH JOBIUM 1
MIiCTUTh UIiTKO BW3HAueHi Ti/A3aBAaHHs, TO Kpaile crnpobyBaTH peanidyBatd Iii
MiZi3aBlaHHs 3a JOTIOMOTOK) BJIACHUX METOAIB, $Ki TakoXX OyAyTb CTaTUYHHUMH.
Peani3atiisi mij3aBAaHb main B IKOCTi CTaTUUHUX MeTO/iB 00yMOBIIIO€E Oifblil TIpO30pe iX
BUKOPHCTAHHSI — BifiMaziae HeoOXiIHICTh CTBOPEHHSI eK3eMIUISIPiB K/Iacy 3 HACTYITHUM
BUK/IMKOM IX MeTO/IiB Ta 3BepHEHHsl [0 3MIHHHMX, BCe 3a/IMIIAETLCS Yy MeXKax Camoro
KJIacy, a He HOr0 eK3eMIISpIB.

3. SIKI0 CTBOPHOETBCS MeTOJ, 3arajibHOro IpY3HAUYeHHs, TO BiH € KaHAWJAaTOM CTaTH
CTaTUYHKUM MeToAOM. Taki MeToAu Ha3UBaKTbCA MeTOJaMH KOPUCHOCTI i BOHM He
TNIpYB’sI3y10ThCs 10 00°eKTiB. [IpHKIa/JoM KOPUCHUX METOZIB € MeToju Kiaacy Math, sk-
ot Math.round i Math.sqrt Ta iHi.



3aB/jaHHA /10 Ta00paTOpHOi podoTH

Po3po6ith k1ac Vehicle (TpaHcriopTHuii 3acib), B sKoMy mepezbaure I10Jis, 110
ifeHTUdIiKyIOTh BIaCHUKA TPAHCIIOPTY, OCHOBHI XapaKTepPUCTUKU TPAHCIIOPTY (He MeHIle
3), a TaKO>X MOro MOTOYHMH CTaH: MOJI0XKeHHS], 10 Bi/INOBiZla€ KOOpAMHATAM Ha Marli,
HaMpsIMOK Ta MIBUZKICTb PYXY, KiIbKiCTh TlasiuBa y 6aky. [Jogaiite 10 Kiacy
KOHCTPYKTOpH. [lozaiiTe get- Ta set-MeTOZU, a TAKO’K METO/H, 11{0 KOHTPOJIFOIOTh Ta
KepyHTb [IOTOYHUM CTaHOM TpaHCnopTy. Hamwmiuite nporpamy, 1110 IeMOHCTPY€E
BUKOPUCTaHHS K/laCy Ha [|eKiJIbKOX TeCTOBUX IpUKIIaJax.

Y HayKOBHX Ta iHKeHepHHUX 3a/layaxX 4acTO BUKOPUCTOBYETLCS BUpa3 M0/iHOMIHA/TBHOIO
TUIY:

P(x)zz a, x"
k=0

Hwxue HaBezieHo k1ac Polynom, 1110 peasni3ye oCHOBHI B1acTMBOCTI Takux BupasiB. Kiac
Ma€ Taki MeTOJu: 10 aBaHHs, BiZJHIMaHHS, MHOKEeHHS T10JIiIHOMIB, MHOXXEHHS Ta IO/
T0JIiHOMY Ha UMcJ10, 00UYMC/IeHHs TTOXiAHOT MoTiIHOMY .

public class Polynom {
private int n;
private double[] a;

void set(double[] a){
this.n=a.length;
this.a=new double[n];
int 1i;
for(i=0;i<n;i++)

this.a[i]=a[1i];

}

void set(int n, double z){
this.n=n;
this.a=new double[n];
int 1i;
for(i=0;i<n;i++)

this.a[i]=z;
}

void set(int n){
set(n, 0);}

double value(double x){
double z=0,09=1;
for(int i=0;i<n;i++){

z+=a[i]*q;
q*=x;}
return z;
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void show(){int 1i;
System.out.print("Cteniub x:\t");
for(i=0;i<n-1;i++){ System.out.print(" "+i+"\t");}
System.out.println(" "+(n-1));
System.out.print("KoediuieHT:\t");
for(i=0;i<n-1;i++){ System.out.print(a[i]+"\t");}
System.out.println(a[n-1]);

}

void show(double x){



System.out.println("3HaueHHA aprymeHTy Xx="+x);
System.out.println("3HayeHHa noniHomy P(x)="+value(x));

b

Polynom diff(){
Polynom t=new Polynom(n-1);
for(int i=0;i<n-1;i++)
t.a[i]=a[i+1]*(i+1);
return t;

}

Polynom diff(int k){
if(k>=n) return new Polynom(1);
if(k>0) return diff().diff(k-1);
else return new Polynom(a);

}

Polynom plus(Polynom Q){
Polynom t;
int 1i;
if(n>=Q.n){
t=new Polynom(a);
for(i=0;i<Q.n;i++)
t.a[i]+=Q.a[1i];
}
else{
t=new Polynom(Q.a);
for(i=0;i<n;i++)
t.a[i]+=a[i];
}

return t;

3

Polynom minus(Polynom Q){
return plus(Q.prod(-1));
}

Polynom div(double z){
return prod(1/z);
}

Polynom prod(double z){
Polynom t=new Polynom(a);
for(int i=0; i<n; i++)

a[i]*=z;
return t;

}

Polynom prod(Polynom Q){
int N=n+Q.n-1;
Polynom t=new Polynom(N);
for(int i=0;i<n;i++){
for(int j=0;j<Q.n;j++){
t.a[i+j]+=a[i]*Q.a[]];

}
}
return t;
}
Polynom(double[] a){
set(a);

Polynom(int n,double z){
set(n,z);



}
Polynom(int n){
set(n);}

¥ knaci Polynom mipuBaTHe 1jijiouMicesibHe TOJie N BHW3HA4a€ TOPSAOK TO/IHOMY, SIKUMN
Oyzme mopiBHIOBaTH n-1, a TakoXX BW3Ha4yae Habip i3 n koedilieHTiB, 3HaueHHsS sSKUX Oyze
36epiraTu MmacuB a Tumy double. IHimjiani3aris efleMeHTiB MacHMBY d BUKOHYETBHCS 3a I0TIOMOT OO
repeBaHTa)XeHOro MeTofy set(). Y mepiuii peasisarii MeTofy set mepefaeTbCsl MOCHUIAHHS Ha
MacuB tury double, sikuit BMmilye HeoOXifHi 3HaueHHs KoedilieHTiB. Y fpyrilt fioro peami3arii
MeTOAy TepefaeTbcsi 2 apryMeHTU: OJMH BU3HAua€ pO3Mip MacuBYy Koe(illi€eHTiB, [pyrud —
OJHe 3HaueHHs1 JJis yCix KoeilieHTiB, Hanpukiag, 1. OctaHHs peasni3alis MeTOAY OTPUMYE
Ti/IbKU OJIUH TlapaMeTp — PO3Mip MacUBY Koedilli€HTiB, a 3HauUeHHs yCiX KoeQillieHTiB OyayTb
0. Y ocranHili peani3auii BHKOPHUCTOBYETbCSl [ADYIMi BapiaHT MeToAy set(), Je  MepLIni
apryMeHT 3a/la€ po3Mip MacuBy Koedilli€HTiB, a [pyryuii apryMeHT Ma€ 3HaueHHs 0.

Metog, value() moBepTae 3HaueHHsI MOIHOMY Y TOULli, 3HaUeHHs SIKOI 3ala€ThCsl HOT0
aprymeHToM x tumy double.

[TepeBanTaxkeHuii Metos show() mae nBi peanisauii. Ilepiia ioro peasnisallis He Mae
apryMeHTiB i 3abe3rneuye BUBe/leHHs 3HaueHb KoedillieHTiB mosiHOMy. [[pyra Horo peasi3arfis
NOBepTa€E 3HayeHHs IIO/IIHOMY 3a IIeBHUM 3HauyeHHSAM apryMeHTy, L0 IepeflacTbCsl MeTOLy
show().

Mertog, diff() B knaci Polynom Takox € mepeBaHTa)KeHUM, Ma€ ABi peaisalii i moBeprae
TIOJIIHOM, III0 € TIOXi/JHOO TOJIiHOMY, /JIsl IKOTO MeTO[ BUK/IMKaeThcs. Peanisanisi metony diff()
0e3 apryMmeHTiB TOBepTa€ MOXiJHY TOIHOMY TIEpIIOro TOPSAKY, a Apyra peasisaljisi MeToay
NoBepTa€e MOXiJHY MOMiHOMY TOpSAAKY K, sIKuM 3a/jaeTbCcsi yepe3 Moro aprymeHT. OcTaHHA
peasisallii BUKODUCTOBYE peKypcuBHe 3BepHeHHs1 10 Metony diff().diff(k-1), wo po3Bomse
OTPUMYBATH I0JIIHOM MOXi/IHOI i /11 HbOrO BUKJ/IMKATH METO/, i3 3MeHIlIeHUM Ha 1 MOopsSJKOM.

Onepaljito [fo/aBaHHs [BOX TO/iHOMIB peasnizoBaHO y Metofi plus(). Pe3synbratom
orepailii € 06’ekT Kiacy Polynom. [[ist ogHOro i3 momiHOMIB BUKIUKAeThcst Metof plus() , i B
SKOCTI aprymMeHTy WOMYy Iepeflac€TbCsl IHINMM MOJHOM. 3a3BH4Yall IOJIHOMU MarOTh Pi3HUU
TIOPSIIOK, TOMY OCHOBOIO JI/Isl pe3y/IbTaTy oreparlii 00UpaeThCs TOIIHOM BHILOTO TIOPSIAKY. st
o0uMCIeHHST CyMU TIOJIIHOMIiB BHWKOHYETHCSI I[MK/I, B SIKOMYy /OJAIOThCS KoedillieHTH, [0
Bi/INOBiZJat0Th OZJHAKOBUM TTOKa3HUKAaM CTYTIeHi 3MiHHOI [TOJIIHOMY.

[nst obumciieHHs1 pi3HML{i TIOMiHOMIB y Kiaci cTBopeHO MeTon minus(). Pearmi3arito
MeTO/ly 3aCHOBAaHO Ha BWKOpHUCTaHi meTofy prod() , 3a [ONOMOIOK SKOrO0 BUKOHYETBHCS
MHO>KeHH$1 yCix Koe(il|ieHTiB Ha -1 Ta HACTyIHe BUKOHAHHS onepatiii JojaBaHHS.

Metog, prod() € nepeBaHTa)kKeHUM METOZOM i [J03BOJISIE BUKOHATU OIepaLiif0 MHOXKEHHSI
TIO/IIHOMY Ha YMCJ/IO Y MepLIOMYy BapiaHTi peasi3aljii Ta MHOXKeHHS [0JIIHOMY Ha MO0JIIHOM — y
ApyroMy. MHOXeHHSI TOJIIHOMY Ha YMCI0 — Ll MHOXEHHS KOXXHOTO KOe(illieHTy I[bOro
TIOJIIHOMY Ha 3aJjaHe 4yuci10. Pe3ybTaToOM MHOXKEHHsI OZJHOT'O ITOJIIHOMY Ha IHIIWK € CyMa, B SIKiU
KOXXKHUM I0AAHOK € J0OYyTKOM YCiX Z0JJaHKiB OJHOTO MOIHOMY Ha KO>KHUM i3 [I0[jaHKiB iHILIOTO.
Tomy, ripu o6umc/eHi 0O0yTKy JBOX TIOIHOMIB n Ta m MOPSAAKY BiATNOBiAHO, pe3ybTaToM Oyme
T0JIIHOM MOPSAKY n+m. SKI0 Mo/iHOMU NpeICTaBUTH SIK:

P(x):zn: a,x Ta Q(x)zzm: b.x’

i=0

TO pe3y/bTaToM A00YTKY Oy/e



[pu po3paxyHKy KoediljieHTy s X* HeoOXiZHO 3HalTH Cymy 2: (hbj N0OyTKY

i+j=k
Koe(iLlieHTIB 1MOYaTKOBHX MOJIIHOMIB, CyMa iHZeKCiB sskux JopiBHIOe k. Haripuknaz, sikio k = 4,
TO BiJIOBIAHUI KoeQiLlieHT Oyze OTPUMaHO 3 PO3paxyHKy cymMu

a,b,+a,b;+a,b,+a;b,+a,b,

KonctpykTopu knacy Polynom peasnizoBaHO 3a 10moOMOroro pisHux Bepciii metogy set().

Hamuiuite mporpamy, 110 BUKODUCTOBYE HaBeJeHWM KjJacy Ta JeMOHCTpPYeE
BUKOPMCTaHHS yCiX HOro MeTOo/iB.

3. fIki meToau Knacy Polynom, 110 HaBefieHO BUIIlEe, MOXXYTb Oyau MoUbiIKOBaHi y
cratuuHi? MoaudikyiiTe 11i METO/IM Y CTaTUUHI Ta repeBipTe ix poboTy.

4. SIKUMHU CTaTUYHUMU MeTOJlaM{ MO’KHa JOTMOBHUTH Kiaac Polynom? Peanisyiite 1i
METOZU Ta IepeBipTe ix poboTy.

5. Y po3paxyHKOBHUX 3a/lauax iHKOM BUHUKAE HeOOXiJHICTb peaisarfii MaTeMaTHUHUX
¢byHKuili abo omepariiii. Hwkue HaBefieHO TPWK/IAJ Kjacy, B SIKOMYy peai3ylThCs JeKilbKa
MaTeMaTUUHUX (PYHKIIii:

public class MyMath {
static double L=Math.PI;

static double Exp(double x,int N){
int i;
double s=0,09=1;
for(i=0;i<N;i++){
s+=q;
g*=x/(i+1);
}

return s+q;

}

static double Sin(double x,int N){
int i;
double s=0, g=x;
for(1i=0;i<N;i++){
s+=q;
g*=(-1)*x*x/(2*1i+2)/(2*i+3);
}

return s+q;

}

static double Cos(double x,int N){
int i;
double s=0,9=1;
for(i=0;i<N;i++){
s+=q;
g*=(-1)*x*x/(2*i+1)/(2*i+2);
}

return s+q;

}

static double BesselJ(double x,int N){
int i;
double s=0,q9=1;
for(i=0;i<N;i++){
s+=q;



g*=(-1)*x*x/4/(i+1)/(i+1);
}

return s+q;

b

static double FourSin(double x,double[] a){
int i, N=a.length;
double s=0;
for(i=0;i<N;i++){
s+=a[i]*Math.sin(Math.PI*x*(i+1)/L);

return s;}

static double FourCos(double x,double[] a){
int i, N=a.length;
double s=0;
for(1i=0;i<N;i++){
s+=a[i]*Math.cos(Math.PI*x*i/L);
}

return s;

b
b

Y HaBezleHOMY Kj1aci afroputMu obumcieHHs1 yHKI[iH exp(x), sin(x), cos(x) Ta beccens
peasti3oBaHO uepe3 ix po3kaf y psaz Teiinopa.
st eKCTIOHEeHTH BUKOPUCTAHO P

u X
EXp :E: ]

k=0

CuHYyC Ta KOCMHYC OOUHMC/TIOIOTHCS 3a opMyIaMu:

N
COS 2:

[nsa pyukuii beccenst Hy1bOBOTO iHAEKCY BUKOPUCTOBYETHCS PSJ;:

Jo(x)mé (—1()1;((.,)()!2)%

Y ksaci peanizanisi Ko)kHOI (yHKLii Mae ABa aprymeHTd. [lepiuiuii apryMeHT Mae TUI
double Ta 6e3mocepeiHLO BU3HAUAE APTYMEHT MaTeMaTHUUHOI PYHKIIil, a IPyTrUi 1[i/I0unCeTbHUAR
apryMeHT BH3HAYa€ KiNbKICTb [AOAAHKIB y psgi Teunopa, 10  BUKOPUCTOBYHOTHCS MpHU
obuucreHi GyHKLii.

Inst oburcnenHs GyHKLii beccess B SKOCTi MepIioro apryMeHTy BKa3aHO 3HaUeHHs HYJIs
¢dbynkuii beccensi py; ~ 2.404825558. Hynsamu p, (n = 1, 2, ... ) dyHKuUii beccensi Hys1b0BOro
iHgekcy Jo(x) 3BeTbCsl HeBifi'eMHi pilleHHs1 piBHAHHSA Jo(1n)=0. ToMy /11 BKa3aHOrO apryMeHTy
3HaueHHs1 QYHKLil TOBUHHO OyTH HY/IbOBUM Yy MeXKaX TOUHOCTi 0OUHC/IEHb.

Takox B ki1aci MyMath BusHaueHo QyHKIii g1 o6urcieHHs psgie @yp’e 3a 6a30BUMU

byHKIiIMA SiD(%) (bynkuis FourSin() ) Ta COS(%) (bynkuis FourCos() ).



Peani3zauii ¢yHKUi MalOTh [Ba apryMeHTW: MNeplMid BiAmoBifae 3MiHHIM x Tumy double, a
JIpyruii € MacuBoM a 3 enemeHTamu Tura double. 3okpema, y ¢yHkuii FourSin(), B sikocTi
pe3y/bTaTy NOBepPTa€ThCS 3HAUEHHsI CYMH, 11{0 Ma€ BUTJISAJ;

N

. (wnx
Z;an_lsm( )

n=

ne d, - enemMeHTH MacuBy d; N - BepxHs IpaHML CyMH, fIKa BU3HAUYa€TbCs
Ki/IbKiCTIO esleMeHTiB 1jboro MacuBy (N = a.length).

3a3HaueHa CyMa € pO3K/IaZioM y psifi, 3 0OMe>KeHHsIM 3a KiJIbKiCTIO ZIo[jaHKiB, Ha iHTepBasti
Bif 0 1o L meBHOI ¢yHKIil 3 KoedillieHTaMu po3kiajy, siKi 3amnvdcaHo y MacuB a. [lapametp L
OroJIoIy€eThCs B Kiaci MyMath sik ctatiuHe mose i3 3HaueHHsiM Math.PI.

Hanwimite mporpamy, 11j0 BUKOPUCTOBYE HaBeZleHWH Kiiac Ayisi o6urciieHHs: QyHKIiH, 1110
peasli3oBaHO B HbOMY, [JIs 33[jlaHUX 3HaUeHb apryMeHTIB Ta rapameTpoM N.

6. IlepeBipTe, 1m0 pe3ysnbTaT oOuuc/ieHHS QyHKIii beccess mpu 3HaueHHi TEPIIOTO
aprymenty 2.404825558 € gocratHbo 6s113bKkuM 7o O.

7. Moaudikyiite HaBeeHuM Kiac MyMath Takum unHOM, 11100 BCi MeTOu B HbOMY Oy/in
6e3 moaudikaTopy static. SIK 3MiHUTBCA BUKOPUCTaHHS MeTOJIB 1bOro Kiacy? Peanisyiite
MPUK/IaiY I0T0 BUKOPUCTAHHS.

3anuTaHHA /I caMoIepeBipKH

YuM BU3HAUAETHCS TIOBE/iHKA 00’ €KTY?

Yum BU3HAUAETHCSI CTAH 00’ €KTY?

Y IKUX BiIHOCMHAX 3HAaXOZAAThCS Kac i 06°eKT?

Ky posib B K/1aci rpa€ KOHCTPYKTOP?

[ITo o3HauaroTh TepMiHM 3MiHHA eK3eMIlIspa Ta MeTo/, eK3emIuisgpa?

$Ik BaraTo MO>KHa CTBOPUTH €K3eMIUISIPiB O/[HOTO Kacy?

[lo o3Hauae “riepeBaHTa)kK€HHS METOZIB”?

o BiApi3HSE nepeBaHTa)kKeHi MeTOAMN?

[ITo nmoBepTae KOHCTPYKTOP I1iC/IsI BAKOPUCTAHHS OllepaTopy new?

10 SAK oTpuMaTtH JOCTYII 0 WieHa eK3eMIUIpY KJacy 31 CTaTUYHOI'O MeToAy?

LN A LN =
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