JIABOPATOPHA POBOTA 5

Tema: Bukopucranus Collection Framework

Meta: BuBuutu cknaz Collection Framework Ta npyHLIMNY BUKOPUCTaHHS
MOro KJ/IaciB

[Tapagurma OOII migTpUMy€e KOHLIEML|it0 IHKarCy/dLii JaHuUX BCepeuHi
kaciB. KpiM 11b0ro BayKMMBHUM € CTIOCiO po3MillleHHsI JaHUX, TOMY IO 1je MOXKe
CyTTEBO BIUVIMHYTU $IK Ha peasi3aljif0 MeTO[iB K/acy, TaK i Ha e(eKTUBHICTb
pillieHHsT 1eBHOI 3azaui. B Java migTpumyroThcsi Habopu JaHUX abo KOJEeKILIii.
Konekuii mnpeAcTaB/isiiOTh JlesKy Tpyny O0’€KTiB — eJleMeHTH KOJeKIil.
Pi3HOMaHITTS BW/IiB KOMEKI[ii [103BOJISIE TIiBUIIUTH e(eKTHUBHICTL pPOOOTH
rporpaM y K/IKOUOBHUX [/l Hel YaCTUHaX, 1[0 iHKO/M 3i 3HWKeHHSIM e()eKTHUBHOCTI
y MeHII Bak/iiBuX. Kapkac kosekiiiii - Collection Framework, 6yso po3pobsieHo
IS 3@ JUIsl OCSITHEHHSI [IeKisIbKoX 1iiyteid. [lepioro Oysmo 3abe3reueHHs] BUCOKOI
npoAyKTUBHOCTI. HacTyrHoro — 3abe3mneueHHsT OAHAKOBOCTI (DYHKIIiFOBaHHS
KOJIEKIIii 3 BUCOKOIO CTYIIeHIO B3aeMO/ii. Tako)k KapKac KoJeKIiiii mobyjoBaHO Ha
€IMHOMY HaOoOpi CcTaHAApTHUX iHTepdeliciB, 10 3abe3meuye MPOCTe PO3IIMPEHHS
Ta ajanTaljito Kojeklikd. OCTaHHBOK € BMPOBA/PKEHHS MeXaHi3MiB iHTerparii
CTaHJApTHUX MaCUBIB.

TakoK HEBi’€MHOIO 4acTHHOK  (inocodii Kapkacy KOJeKLiU €
y3arajbHeHHs aarOpUTMiB. ANTOPUTMHU OIEPYIOTh KOJIEKL|IIMA 1 BU3HAueHl Yy
BUTJISAi cTaTUYHUX MeTOAIB y Kiaci Collections. BoHn gocTymHi ycimM KoJekijism i
He TMOTpeOylOTh peasizalfii iX BracHOi Bepcil y KOXXHOMY Kiaci KOJeKIIii.
ANTOPUTMH HaZlal0Th CTaHAAPTHI 3aCO0M /I MaHiMyJ/IFOBaHHS KOEKI[isIMHU.

[HTepdelicu Ta Kaacd Kapkacy KoJieKI[id 3HaXOsATbCS y MakeTi java.util,
TOMY [JI IX BUKODUCTAHHS Liel nakKeT CJIiJl IMIOPTYBaTU 10 TIPOEKTY.

Y Kapkaci KoJiekliiii BU3HaueHoO JieKilibKa iHTepdeliciB, Ha BepllvHi iepapxii
akux  3Haxoautbcs  iHTepderic  Collection.  Intepdelic  Collection €
dbyHIaMeHTalbHUM iHTepdeiicoM /g KaaciB, sKi MiJTPUMYIOTh KOMeKILlii i BiH
iMIIeMeHTY€eTbCs y Oyb-sIKOMY KJlaci Kapkacy kKosekiiil. B intepdetici Collection
€ 1Ba OCHOBHUX MeTO/U:

public interface Collection<E>
{
boolean add (E element);
Iterator <E> iterator();

}

ne <E> no3Hauae Tur 00’ €KTiB, siKi OyJje yTpUMyBaTH KOJIEKLIisl.

Meton add() mogae enemeHT [0 KOJeKIlii Ta roBepTae abo 3HaueHHS true,
AKIIIO KOJIeKIIist 3MiHW/Iack, abo false, skijo He 3miHWIack. Harpukaz, ipu cripo6i
J0/laTH 70 MHOXKWHM BXKe icHyroumii 00’ekt metof add() Oyze mpoirHopoBaHO
TOMY, 1110 3a BU3HAUeHHsSIM MHO)KMHA He MO’Ke MaTH 00’ €KTH, 1110 AyO/TFOI0ThCS.



Intepdeiic Collection po3mmproe iHTepdeiic Iterable. Lle mo3BossiE
niepebupaty OyAb-AKi Kosekilii 3a gormomororo uukiy for y crumi for each. Metog,
iterator() moBepTae 006’eKkT-iTepaTop, SKuUM peasnidye iHTepdeiic Iterator, 110
BUKOPHUCTOBYETBHCH /11 TTIOC/IIJOBHOT'O 3BEPHEHHS 10 e/IeMeHTIB KOJIEeKLIii.

KpiM Ha3BaHMX MeTOZiB, y KjacaX, II0 OyJp iMIuieMeHTyBaTH iHTepderic
Collection Heo6xigHO Oyme peasizoByBaTH i iHII MeToau (prc.1) abo 3aUIIATH iX
y BULJIAJL TUITY:

@Override
public boolean im’s_memody(Collection clctn) {
throw new UnsupportedOperationException("Not supported yet!");

}

Ile im’s_memooy - rieBHU MeTo/, iHTepdeticy Collection.

Takuy Tvn peasisaljii METOAIB IHKOIM Ha3UBaKTh “3arjyliKoOl” TOMY, IO
BOHA [J03BO/ISIE CTBOPUTU KJjac 3 IMIUIEMEHTAL[i€l0 TMeBHOro iHTepdency ane
(hakTUYHO He peai3ye (PyHKIIOHA/JBHICTh YCiX HWOro MeTofiB. BukopucTaHHS
BukmoueHHs:  UnsupportedOperationException() [03BoJis€  BUKOHaTH  HOrO
repexoryieHHs1 y Kogi 3a jgomomoroto try{}catch(){}, ge y 6noui try{} Oyze
poOuTHCH cripoba BUKOHATU METO/, 110 3a/IMIIIAE€ThCS “3ar/TyIiKor”.
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~ @< Collection<E>
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toArray(T[ ts): TQ
) toArray(IntFunction<T[]> generator): T[]
v [ |=0|terable<T>
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Generate| Cancel

Puc.1. A6crpakThi MeToau iHTepdeticy Collection rmo3HaueHo 3Haukom M.

Cepep iHTepeiiciB KapKacy KOJeKLii MO)KHa TTO3HAYMTHU HACTYIIHI:

— Collection — 6a3oBuii iHTepdeic s yCiX KaaciB KOJEKIiM Ta iHIINX
iHTepdeticis;

— Queue — Hacnigye iHtepdeiic Collection Ta Hamae QyHKIIIOHa/NBHICTD
JI7IsT CTPYKTYP [laHUX BUAY “uepra”;

— Deque — Hacnigye iHtepdeiic Queue i Hazlae (YHKI[iOHANBHICTb AJIS
CTPYKTYP THUITy “ZIBOHArIpaB/ieHa yepra”;



— List — nHacnigye intepdetic Collection i Hamae GyHKIiOHaNBHICTD A1
TPOCTUX CITUCKIB;

— Set — po3mmproe iHTepderic Collection Ta BUKOPHUCTOBYETbCS AJIsI
30epiraHHs MHOYKWHU YHiKa/IbHUX 00’ €KTiB;

— SortedSet — po3muproe iHTepdelic Set A7 CTBOPEHHS COPTOBAHUX
KOJIEKILIil;

— NavigableSet — po3mmproe iHTepdeiic SortedSet nA/is CTBOpeHHs
KOJIEKILIil, B IKUX MO>KHA 3/[iIiCHUTH MOIIIYK 3a BiAMOBIAHICTIO;

— Map — mnpu3HaueHO /i CTBOPEHHS CTPYKTYp [laHHUX Yy BUIVIS/I

CJIOBHUMKA, Jie KOXKHUI e/IeMeHT Ma€ TIeBHUM K/I0U Ta 3HaueHHs. Ha Bigminy
Bifi iHIIMX iHTepdeliciB KapKacy KOJIeKiliii BiH He pO3IIMPIOE iHTepdeiic
Collection.

HaBezeni iHTepdelici YacTKOBO peasi3ylOTbCs TaKUMH aOCTpaKTHUMU
KJIaCaMHU:

— AbstractCollection - 06a30Buii abCTpakTHWM K/jac [Jis iHIIAX KJaciB
KOJIeKIIil, ikl BUKOpUCTOBYE iHTepdetic Collection;

— AbstractLis — posumproe knac AbstractCollection Ta 3acTtocoBye
inTepdetic List, 1110 Mpu3HAUeHO [/ CTBOPEHHs KOJEKIik y BUIJs/L
CITUCKIB;

— AbstractSet — posummproe knac AbstractCollection Ta 3acTtocoBye

iHTepgelic Set 111 CTBOPEHHS KOJIEKLIU Y BUTJISIZII MHOXKUHUY;

— AbstractQueue — posmmuproe kiac AbstractCollection Ta BUKOpUCTOBYE
inTepdetic Queue, NMpr3HAYAETHCSA AJisI CTBOPEHHS KOJIEKIIil Y BUTJISA/I Uepr
Ta CTEKiB;

— AbstractSequentialList — po3muproe knac AbstractList Ta peanisye
iHTepgetic List, BAKOPUCTOBYETHCS /IJI1 CTBOPEHHS 3B’ I3aHUX CITUCKIB;

— AbstractMap — BHUKOpHUCTOBY€ iHTep(eric Map, NpU3Ha4ya€eTbCsl /s
CTBOPEHHsI KOMEKI[ii 3a TWUIIOM CJOBHHUKA 3 0O0’€KTaM{ y BWIJISIAI TapH
“KJIF0Y — 3HaueHHs™ .

3a [0TOMOToI0 HaBe/leHHWX iHTepdelciB Ta abcTpakTHMX KiaciB B Java
peai3yeTbCd IIMPOKa TMajiTpa K/aciB KOJEKLiW: CINWCKHA, MHOXXWHH, Yepry,
BifjoOpaskeHHs1, TOI[0. MOyKHa TIO3HAUWUTH HACTYITHI:

— ArrayList 1ie K/ac, 1[0 peai3ye IIPOCTHM CITUCOK 00’ €KTiB;

— LinkedList 11e Knac, 1110 peani3ye 3B’s13aHUM CITHCOK;

— ArrayDeque 1ie KJ1ac, 110 peasi3ye JBOHaIpaB/ieHy 4epry;

— HashSet 11e k7ac, 10 peanidye Habip 00’€kTiB abo XeIl-MHOXWHY, e

KO)KHHUI eIeMeHT B SIKOCTi K/TFoua Ma€ YHiKaJbHUM XeIll-KO;

— TreeSet 11e Knac, 1[0 peasti3ye Habip BifcopToBaHUX 00’€KTIB y BUTJIALI

JlepeBa;

— LinkedHashSet 11e K7n1ac, 1110 peasi3ye 3B’si3aHy Xelll-MHOKHHY;

— PriorityQueue 1je Knac, 110 peasi3ye yepry 3 npiopureTamy;



— HashMap 1ie knac, 1110 peasnizye CTPYKTYpy AaHUX Yy BUTJIsA/i C/IOBHUKA, B
SAKOMY KOKHUHM 00’ €KT Ma€ yHiKaIbHUM K/TIOU i fiesike 3HauUeHHSs;

— TreeMap e K/ac, 10 peasni3y€e CTPYKTYPY AAHUX y BUIJIALL [epeBa, e
KOJKHUU eJIeMeHT Ma€ yHIKa/JIbHUM KJIH0U Ta JlessKe 3HaueHHSI.

INIPAKTNYHE 3ABJAHHA

1. BuBUMTH TeOpeTHUHY YaCTHHY JlabopaTOpHOI poOOTH.

2. Jlnst HagaHoro (aiiy po3po0iThk K/1ac BiAITOBiIHO A0 CTPYKTYpPHU JJaHUX B
HbOMY.

3. BukopucroByrouu kiac ArrayList HanuIiTe IporpaMy, B SIKil:

(@]

3UMTYIOTbCA [JaHi 3 (aiiyly Ta 3aHOCATBCA Yy BWIJISAL 00’€KTiB
CTBOPEHOTrO KJacy Ao ArrayList;

TOC/TiZIOBHO BUBOAATLCS JlaHHI 3 ArrayList 3a moromoroto 11Ky for
each;

JI03BOJISIETHCST BU3HAUUTHU iHJEKC 3a[]JaHOTO 00’ €KTY Y CTIMCKY;
JI03BOJISIETHCS TIOBEPHYTH 00’ €KT 3i CIMCKY 3a TIeBHUM iH/IEKCOM;
J03BOMISIETHCST  OTPUMATU Habip e/leMeHTIiB y BUIVIAZi OKPEMOTo
CIMCKY, 1110 3HaXoAThcs B ArrayList M iHjekcamu start Ta end;
[I03BOJISIETbCSI  BUKOHAaTU COPTYBaHHA 3a JOIMOMOIOK) TI€eBHOIO
KOMIIapaTopa Ta BUBEJEHHSM pe3y/ibTaTy COPTYBaHHS;

JI03BOJISIETHCS IOAATA HOBUM 00’ €KT JI0 CITUCKY;

J03BOMSIETHCS BUJIAMUTH 00’ €KT 3i CIUCKY 3a Moro iHgekcom abo 3a
MOr0 3HAUEHHSIM.

HaBeziTe mporpaMHMi KOJ, BKa3aHUX peasi3allii Ta CKPUHILOTH 3
TOSICHEHHSIM OTPMMAaHUX pe3y/bTaTiB.

4. BukopucroByrouu Kiac LinkedList HanuiiTe nporpamy, B SIKii:

(@]

o O O O

3UMTYIOTbCA [JlaHi 3 (aiiyly Ta 3aHOCATBCA Yy BWIJISAL 00’€KTiB
cTBopeHoro kiacy o LinkedList;

TOC/TiJOBHO BUBOJATHCA [aHHI 31 CIIUCKY Y MPSAMOMY Ta 3BOPOTHOMY
TOPSIAKY;

[03BOJISIETbCS] BU3HAYMTH TEePIINM Ta OCTaHHIN eJIeMeHTH Y CITUCKY;
JI03BOISIETHCS BU3HAUWTH iH/IEKC 3a/IaHOT0 00’ €KTY y CIMCKY;
JI03BOJISIETHCS TIOBEPHYTH 00’ €KT 3i CIMCKY 3a TIeBHUM iH/IEKCOM;
NO3BOJIIETBCST OTPUMATH Habip eseMeHTIiB y BUIJISAi OKPEMOro
CITUCKY, 1[0 3HaXOAAThCA Y CIIUCKY MK iHJ|eKcamu start Ta end;
[IO3BOJISIETbCSI  BUKOHAaTU COPTYBaHHA 3a JOMOMOIOK) T1€BHOIO
KOMIIapaTopa Ta BUBeJIeHHSM pe3yJ/bTaTy COPTyBaHHS;

NI03BOJISIETHCS I0AATHA HOBHUM 00’ €KT y 1MOYaTOK abo y KiHellb CITUCKY;
J03BOMSIETHCS BUJIAMUTH 00’ €KT 3i CIUCKY 3a Moro iHgekcom abo 3a
HOro 3HaUeHHSIM.

HaBefjiTb mporpamMHui KOJ BKa3aHUX peasi3allii Ta CKPUHIIOTH 3
TIOSICHEeHHSIM OTPUMaHUX pe3yJIbTarTiB.

5. BukopucroByrouu Kinac ArrayDeque HaruiiiTh porpamy, B sKiu:



LN

3UNTYIOTBCA JaHi 3 (ailyly Ta 3aHOCATHCA Y BHIJIAAI 00’€KTiB
CTBOPEHOro Kacy Ao ArrayDeque;

JI03BOJISIETbCSI BU3HAUMTH TepIINY Ta OCTaHHIN eJleMeHTH y uep3i;
JI03BOJISIETHCS I0AATA HOBUM 00’ €KT y MOYaToK abo y KiHellb CITHCKY;
MIOC/IiZIOBHO BUBOJATBLCSA [aHHI i3 Uepru y IpsMoMy Ta 3BOPOTHOMY
MOPSIAKY;

BUKOPUCTOBY€ETbCS  BUK/IOUueHH1 NoSuchElementException s
3aBepIleHHs [ii BUOMpaHHS eJIeMeHTIB i3 uepru;

JO3BOMISIETHCS BUAAIATUA TIEPIIMM 3HaAWAEHWH 00’€KT 3i CIHCKY 3a
HOr0 3HaUeHHSIM;

JI03BOJISIETHCST BUJA/IMTH OCTAHHIN 3HaWeHUi 00’€KT 3i CIHCKY 3a
1Oro 3HaUeHHSIM.

HaBegiThb mporpamMHuM KOJi BKa3aHWX peasi3alid Ta CKPUHILOTU 3
TOSICHEHHSIM OTpUMaHUX pe3y/bTariB. [lopiBHslTe edeKTHUBHICTb
ctpykryp ArrayDeque Tta LinkedList A/ meBHUX omepariiid.

6. BukopuctoByrouu kiac HashSet HanuiiTh porpamy, B SIKiid:

(@]

0O O O O O O O

3UNTYIOTBCA JaHi 3 (ailyly Ta 3aHOCATHCA Y BHIJIAAL 00’€KTiB
CTBOpeHOro kiacy Ao HashSet;

[,03BOJISIETHCS. BU3HAUMTY HasiBHICTH eJIeMeHTY Y MHOJKWHI;
JI03BOJISIETHCS 10/1aTH HOBUM 00’ €KT Y MHOXKUHY;

JI03BOJISIETHCST BUZIAMUTH 00’ €KT 3 MHOXKUHU;

TIOC/TiIOBHO BUBOJATHCS [aHHI i3 MHOXKHHU;

[I03BOJIIETHCS. BUSHAUUTH XeIIKO/| [IeBHOI'O e/IeMeHTY;

ZI03BOJISIETHCS] IOBEPHYTH MHOXKMHY Y (hOpMaTi MacHUBy;

BUKOHATH COPTYBAHHS e/IeMeHTIB MHOKUHU 3a 3a/laHUM KpUTepieM.
HaBefjiTb mporpamMHui KOJ BKa3aHMX peasi3alii Ta CKPUHIIOTH 3
MOSICHEHHSIM OTpPUMaHUX pe3ynbTaTiB. [lopiBHsAKTe eQeKTUBHICTb
peastisaijii COpPTYBaHHS eJIEeMEHTIB y MHOKHUHI 3 peasi3ali€ro Ha
LinkedList.

7. PosliypTe MOX/IUBOCTI HaBeLEeHOrO Yy IOrepefHbOMY IIYHKTI KOAY 3a
JIOTIOMOror0  imriiemeHTaljii  iHtepdelicy  SortedSet.  Peani3syiiTe
COPTYBaHHSI MHOXKWHM Ta TIOPiBHsMTe ii eeKTUBHICTb 3 IOrepegHiM
nyHKTOM. HaBefiTb mnporpamMHuK KOJ BKa3aHMX peaisaliii  Ta

CKPUHIIOTH 3 MOSICHEHHSM OTPUMaHHUX pe3yJ/IbTaTiB.
8. Iliarorywre 3BiT.

KoHTpoJ/IbHI NUTaHHS

fke npusHaueHHs1 Collection Framework?

SAKi cTpyKTypH AaHux peanizoBaHo Knacamu Collection Framework?
Y yomy pi3Huls Mixk ArrayList Ta LinkedList ?

3a ponomororo sikoro kmacy Collection Framework kpaiije peasni3yBaTu

00pob6Ky 00’€eKTiB, 11]0 1T0Tpedye peanizailii mpunuumy FIFO?
Sk peanizyBaTu nepesaBaHHs 00’ekTiB 3 LinkedList o ArrayDeque?



