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@ Konekuuje

JaBa je Ha MOYETKY UCIIOPYIUBAHA CA MAAUM CKYIIOM KAACa 32

HAJKOPHUCHH]E CTPYKTIYpEe MOAATaKa: KAaace Vector, Stack, Hashtable,
BitSet m maTepdejc Enumeration cy obe30ehmBaAm paa ca CTpyKTypama
IIOAQTAKA.

V aAamem pa3Bojy JaBe je TPEOAAO IIOMUPHUTH CYIIPOTCTaB/AoEHE
3aXTCBC:
OMOAMOTEKA 32 KOAEKITH]E TPeOa Aa OYAE MaAa H A CE€ AAKO MOKE HAYIUTH,

Aa He OyAe caoxeHa kao mTo je STL koa of C++, aam aa omoryhu paa ca
T€HEPUYIKIM AaATOPUTMHUMA HA HAYHH CAMYAH OHOM KOJH j€ YBEACH KOA STL-a.

Haaare, 610 je ToTpeOHO Aa ce crape, Beh mcropydene Kaace IPUPOAHO YKAOIIE
y HOBU OKBHD.
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NHTepdoejc n nmnnemeHTaumja

K20 KOA CBUX MOAEPHHX OMOAMOTEKA 32 CTPYKTYPE ITOAATAKA,
11 OBAE je THTEPdE|C OABOJEH OA UMIIAEMEHTAITH]C,

Hauwna oaBajama he Outn AetasHI e IPUKA3aH HA CTPYKTYPH
ITOAQTAKA PEA, KOja C€ KOPHUCTH KaAa EAEMEHTE TpeOa oopahuBath
1o peaocaeAy npucrieha (enr. first in, first out - FIFO).

| haad tail
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%ﬁf MHTepdejc 1 nmnnemeHTauuja (2)

Muanmasga dpopma naTepdejca 3a peA nma caeaehn oOAuK:

// pojednostavljena verzija reda iz standardne biblioteke
interface Queue<E> {

void add(E element) ;

E remove() ;

int size()

}

Hurepdpejc HE TOBOPH HUIIITA O TOME Ha KOju he HaunH peA OMTH
MMIIAEMEHTHPAH (KaO KPYKHHU HHU3, KAO IIOBE3aHA AUCTA AU HA

HEKU Tpehﬂ HAYNH). ram|
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MHTepdejc n nmnnemeHTtaumnja (3)

CBaka OA IMIIAEMETAIIH]A J€ OAPEDeHa KAACOM KOja IMITAEMEHTHPA

naTepdE]C Queue.

class CircularArrayQueue<E> implements Queue<E> ({

CircularArrayQueue (int capacity) { . . . ]

public void add(E element) { . . . }
public E remove() { . . . }
public int size() { . . . }

private E[] elements;
private 1nt head;

private int tail;

Circular Array
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MHTepdejc n umnnemenTauuja (4)

class LinkedListQueue<E> implements Queue<E> {

LinkedListQueue() { . . . }
public void add(E element) { . . . }
public E remove() { . . . }
public int size() { . . . }

private Link head;

private Link tail;
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@) Vntepdbejc n nmnnemenTaupja (5)

Kaaa mporpaMm KOpHUCTH KOAEKIIH]Y, OH HE MOpa 3HATH KOJa Je
MMIIAEMEHTAITH]a KOAEKITH]je CTBAPHO KOpHUIIIheHa.

Crora, mMa CMHCAQ A2 CE€ KOHKPETHA KAACa KOPUCTH CaMO IIPHU
KpEUparby 0OJEKTa, 2 Ad CE 32 dyBarbe pepepeHIie Ha 00jeKaT
KOPHUCTHU THII HHTEpdEjca.

Queue<Customer> expressLane = new CircularArrayQueue<Customer> ( ) ;
expressLane.add (new Customer ("Harry'"));

Ha oBaj maunH ce, 9ak mako Aohe A0 IPEAOMHIIIHATHA, AAKO MOKE
KOPUCTUTU U APyravddja UMIIACMEHTAIIH]a.

Ha mmpumep, axo ce AoHece OAAVKA Aa je LinkedListQueue nmrak 00mu
1300p, TaAa KOA IIOCTaje:

Queue<Customer> expresslLane = new LinkedListQueue<Customer>() ;
expressLane.add (new Customer ("Harry'"));
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f’g:i MHTepdejc n umnnemenTaumja (6)

s

3arrTo Ou ce AaBaAa IPEAHOCT JEAHO] IMIIAEMEHTAIIH|H § OAHOCY
HA APYTY?

Hurepdejc HumrTa He Kadyje 0 ePUKAaCHOCTH UMITAEMEHTAIIH]E.
Kpyxuam HI3 je HemTo edpUKacHIU OA HmoBe3aHe ancte. Mehyrum,
KaKO je TO yOOM9ajeHo, 32 IbeTOBO KOpHIITherbe Tpeda MAATUTH
AOAQTHY IIEHY.

KpyxHHU HU3 j€ OrpaHUYEHA KOAEKIIIja U OHA UMa KOHaYaH

KaIrarimTceT.

AKO HHJ€ YHAIIPEA ITO3HATA TOPIba I'PaHUIIa Opoja 0OjekaTa Koju he
OUTH y KOAEKIIH]H, TaA2 € DOAE KOPUCTUTH Matbe e(PUKACHY
HMIIAEMEHTAIINA]Y KOja j€ 3aCHOBaHA Ha IIOBE3aHO| AUCTH.
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f{_}fﬁa MHTepdejc n nmnnemeHTaumja (7)

Kaaa ce mperaeaa API pokymenTarmja, youasa ce Aa HOCTOJH JOII
JEAAH CKYII KAACa, YHj€ UME HOYHUE ca pedn Abstract, kao mIro je
kAaca AbstractQueue.

OBe kaace Tpeba A2 KOPHUCTe IPOrpaMepH KOJU UMIIAEMEHTHPA]Y
OMOAMOTEKE KAACA.

V oHHM cuTyarmjama kapa IIporpaMep cam Tpeda Aa IMIIAEMEHTHPA
CBOJy KAACY 32 PeA, TO he AaKIIre peaAn3oBaTH YKOAUKO HACAEAU
KAacy AbstractQueue Hero ako OAAYYHU AQ UMIIAEMEHTHPA CBE
MeToae naTepdejca Queue.

Abstract
Collection

A

AbstractList AbstractSet Abstract(Jueue AbstractMap
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Konekuuje n utepaTtopu

OcHoBHU HMHTEPdE|C 32 KOACKIIH|CKE KAAce y JaBH je mHTEpdE|C

Collection. OBaj muTepdejc CAAPKI ABa HAJBAKHI]A METOAQ:
public interface Collection<iE> {

boolean add(E element) ;
Iterator<E> iterator () ;

}
[TopeA BUX, HOCTOj€ U AOAATHI METOAH § OKBHPY OBOT HHTepdejca
1 oHN he OmTH pasMOTPEHN KaCHUJE.

Metoa add aoaaje eaemeHat y koaekujy. Osaj Mmetoa Bpahe true ako
je AOAABAIbE EAEMEHTA 3aMCTa IIPOMEHUAO KOACKIIH]Y, 2 Bpahe false
aKO |€ KOAEKIIH]ja HEIIPOMEH-CHA.

Ha mmpumep, ako ce A0A3j€ Y CKYI €AEMEHAT KOju ce Beh Harasnm y
TOM CKYIIY, TaAd 3aXTEB 32 AOAABAbE HEMA e(DEKTA Jep CKYII OAOH)a
AyIIATKaTe, I1a MeToA add spahe false .
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{S:a Konekuunje n utepatopu (2)

s

Merop iterator Bpahe o0jexar koju nmnaemernpa uaTepde]c
lterator. Tako AOOHjeHH OOJEKAT-UTEPATOP CE MOKE KOPHUCTUTH Ad
Ce PEAOM, JEAAH IIO JeAaH, 0Onhy eAEMEHTH y KOACKIIH|I
Hrrepdpejc Iterator caapKi Tpa METOAA:
public interface Iterator<iE> {
E next ()

boolean hasNext () ;

void remove () ;

}

[TorOBAS>EHUM TTO3MBHIMA METOAA NEXE, MOTY ce jCAaH 32 APYTUM
IIOCETUTHU CBU €AEMEHTH Y KOACKHI/IjI/I.

max, ka0 ce CTUTHE AO Kpaja KOAEKIIH]E U TaAa ITI030BE METOA Next,
omhe m3bauen msyserak Trna NoSuchElementException.,
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ﬁg:a Konekuuje n ntepatopum (3)

Crora je moTpeOHO Aa ce MeToA hasNext To3mBa mpe ITo3mBa METOAR
next. Metoa hasNext spahe true ako oOjekaT-uTEpaTOP MMa jOIII
eAEMEHATa KOje Tpeha A2 IIOCETH.

AKO TpeOa UCIIUTATH CBE EAEMEHTE § KOAEKITH]H, TaAd IIPOrpaMep
Kpenpa UTePaTOpP HAA KOACKIIH|OM U IIOTOM Y IIUKAYCY IIOHAB /oA
ITO3UBAIbE METOAA NEXt cBe AOk MeTOA hasNext spahe true.

ITpumep. aycTpyje oOpasy eaeMeHaTa KOAEKITH]e KOpHUIThemheM

MTepaTopa.
Collection<String> c = . . .;
Tterator<String> iter = c.iterator();
while (iter.hasNext()) {
String element = iter.next();

//radi nesto sa elementom
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{E;fﬁ% Konekumje n urepatopu (4)

[Toues oa JaBa 5.0, mpeTXOAHU ITMKAYC ce MOske kpahe 1 eAeraHTHHI]E
3armcaTu kopumrhemeM “for each” mukayca:

for (String element : c) {

//ovo implicitno pravi iterator nad kolekcijom c

}
[IpeBoAmAALL jeAHOCTABHO IIpeBOAH “‘for each” mukAyc y mukAyc ca
UTEPATOPOM.

[Tukayc “tor each” A00po pyHKIMOHHUIIIE Ca CBAKKM OOJEKTOM KOJH
nMIIAeMeHTHpa uHTepdeE]C Iterable, kojir caapKu caMo jeAAH METOA!

public interface Iterable<iE> {
Iterator<E> iterator();
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Konekuuje n nteparopu (5)

E
7

\ il
e

T
i
Kako unrTepdejc Collection nporupyje uarepdejc Iterable, To ce
y ;
IKAyC “for each” moxe KOPHCTHTH ca Ma KOJOM KOAEKIIH|OM U3

CTAHAAPAHE OMOAHOTEKE.

Pea mocehmBarpa eaemMeHaTa KOAEKIIH]E 3aBUCH OA THITA KOAEKIIHJE.
AKO ce mrepupa Kpo3 KoAeKIHjy ArrayList, Taaa mTepaTop IIOYHIbE OA
naAcKkca O 1 y cBakOM KOpaky yBehaBa MHAEKC.

Mebhyrnm. ako ce mocehyjy eaemenTn y koaeknuju tuma HashSet, oan
he OnTm HAOpAjaHN y CYIIITHHCKH CAYIaJHOM PEAOCAECAY.

[Tporpamep Mozke OuTH curypas Aa he Toom mreprnaparma ouTn
ITOOPOJaHN CBU €AEMEHTH KOAEKIIH|E, AAW HHUJE YBEK HCTH PEAOCAEA.

Hab6pojuBocT je onmrTuju KOHIIEOT OA ypehera 1 BuIe oArosapa
naTepdejcy Collection jep omoryhasa Behe yommrrese.
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_-fﬁ.ﬁ’a Konekuunje n utepatopu (6)

Koa JaBa ureparopa je AOXBaTame EACMEHTA YBPCTO CIIPETHYTO €A
IIPOMEHOM HO3HUIIHA|E — UTEPATOP IIPUAUKOM ITO3UBA NEXt IIpeAasn
IIPEKO EAECMEHTA T|. HAIIPEAY]E 32 |CAHY IIO3UIIH]Y.

LEL_EL.JLJLJ

herator

‘
returned
elemeant

Moske ce mocMaTpaTh Kao Aa CY JaBa HTEPATOPH HA O3UIIA|aMa
n3mehy eaemenara.

[ Ipm mo3muBy MeTOAQ NEXt, ITEPATOP IIPECKAUE IIPEKO TOT cAcacher

eAeMeHTa, U Bpahe pedepeHIly Ha eAeMEHAT IIPEKO KOT je YIIPABO
IIPEITIA0.
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Konekuuje n ntepatopu (7)

Meroa remove uaTepdejca Iterator ykaama eaemeHnT Bpahen
ITIOCACABHUM ITO3UBOM METOAA NEXt.

VY MHOTHM cHTyaIimjaMa OBO IMa CMHCAA - TPeDa Aa Ce BUAU
EAEMEHT IIPE HETO IIITO CE OAAYYH AQ A I'd TPeOA YKAOHUTH.

Mebhytnm, ykoATKO Tpeba A2 c€ VKAOHH €AEMEHT Ca 3aAATE
ITO3UIIN|e, UIIaK TPEDa Ad CE OH IIPOhHe UTEPATOPOM.

ITpumep. Vkaamarme IPBOT €AEMEHT U3 KOAEKIIH|€ HUCKU C:

Tterator<String> it = c.iterator();
it.next(); // preskoci ce prvi element

it.remove(); // sada ce ukloni
Jormx je buTHH|Ee Aa TOCTOjI Be3a m3Mehy rmo3uBa MeToAa next u
remove.

YKOAUKO ce ITI030Be remove IIpe next AoAasu AO I/IS621LII/IBaH)a
nsyserka lllegalStateException.
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Konekuuje n nteparopu (8)

ITpumep. Ako TpeOa Aa ce YKAOHE ABA CYCEAHA EAEMEHTA, HE MOKE
Ce€ IIPOCTO IIO3BATH:

it.remove() ;

it.remove(); // Greska!

VYMecTo Tora, IIpBO ce MOpa ITO3BATH METOA NeXt KaKO OU UTEPaTOP
IIPEIIA0 IIPEKO EAEMEHTA KOJU TpeOa YKAOHHUTH:

it.remove() ;
it.next () ;

it.remove(); // OK
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?’ﬁiﬁ Konekunjckn nHrepdoejcu

[Topea IpeTXOAHO TOOPOJAHUX, § CTAHAAPAHO] OMOAHOTEIIN
rrocToje 1 caeachn maTEpPDEjCH KOJI Ce OAHOCE Ha KOAEKIIH]E:

Iterable

i

Collection Map Iterator

| 1 | I [

RandomAccess

List Set (Queue SortedMap Listlterator

T

SortedSet
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f’gﬁ% Konekumjckm uHtepdejcu (2)

java.util.Collection<E>
* Iterator<E> iterator()
Bpaha mrepaTop Koju ce KOPUCTH 32 IPUCTYII EAEMEHTIMA KOAEKIIH]E.
* int size()
Bpaha Opoj eneMeHaTa Y KOAEKITH]H.
* boolean isEmpty()
Bpaha true ako je KOAeKIIHja Ipas3Ha.
* boolean contains(Object obj)
Bpaha true ako KOAEKIIH]a CAAPKI OOJEKAT JEAHAK OOJEKTY Obj.
* boolean containsAll(Collection<? extends E> other)
Bpaha true ako KOAEKIIH]a CAAP/KH CBE EAEMEHTE KOAeKIHje other.
* boolean add(Object element)
Aoaaje element y koaexrtujy, Bpahe true ako je yCIreAO AOAABAILE.
* boolean addAll(Collection<? extends E> other)
AOAQje CBe eAeMeHTe KoAekuje other, Bpahe true axo je yCcIreAo AOAaBarbe.
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f’gﬁ% Konekumjckm uHtepdejcu (3)

java.util.Collection <E>

boolean remove(Object obj)

opuirre obj u3 koaekmuje. Bpahe true ako je ycrreao 6pucarme.

boolean removeAll(Collection<? extends E> other)

Opuire U3 oBe KoAekHje cBe eaeMenTe other koaekmuje. Bpaha true ako je
YCIIEAO OpHCaIbE.

void clear()

OpHIIIE IIE0 CAAPKA] KOAEKIIH]E.

boolean retainAll(Collection<? extends E> other)

OpHIIIe CBE EAEMEHTE U3 KOAEKIIH]e KOJI HE IIPUITAA2]y KoAekuju othet.

Object[] toArray()

Bpaha CBE EAEMEHTE KOAeKLmje KA0 HU3 o6jeKaTa

java.util.Iterator<E>

boolean hasNext()

Bpaha true ako mma joIrr eaeMeHaTa Koje Tpeda HOCETUTH
next()
Bpaha caeachn objexaT.AKO HeMa BHIIIE €AEMEHATA Tj. KO je Ha Kpajy U30allyje U3y3eTaK
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%:f Konekumjckm uHtepdejcu (4)

s

java.util.List<E>
* Listlterator<E> listIterator()
Bpahe mrepaTop 3a IPUCTYII EAEMEHTHIMA AUCTE
* Listlterator<E> listIterator(int index)
Bpahe mrepaTop 3a IPUCTYII EAEMEHTHMA AUCTE, KOA KOje he mmpBu rmosus next() Bpatutu
EAEMEHT Ca KOJH je Ha ITo3unuju index
* void add(int i, E element)
AOA2je eAeMeHT Ha oApeheny mmosumujy 1
* void addAll(int i,Collection<? Extends E> elements)
AOAQJ€ EAEMEHTE U3 KOAEKIIH|e OA oApehene mosurmje
* E remove(int i)
Opuirre 1 Bpaha eAeMEHT Ha AATO] TO3HUIIN|A
* E set(int i, E element)
3aMEIbYje EAEMEHT Ha AATO] IO3HUIINJU Ca HOBUM €AEMEHTOM H Bpaha crapu
* int indexOf(Object element)
Bpaha mpBy mo3urnjy Ha K0joj je mpoHaheH AATH €AEMEHT HAH -1,yKOAUKO HCTH HUjE
OTKPUBEH
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f’gﬁ% Konekumjckm uHtepdejcu (5)

java.util. List<E>
* int lastIndexOf(Object element)
Bpaha mocAeAy mo3uInjy Ha KOjoj je mpoHaheH AaTH €AEMEHT HAH -1,yKOAHKO Ta Hema
* boolean remove(Object obyj)
opuirre obj u3 koaekmuje. Bpahe true ako je ycrreao 6pucarme.
* boolean removeAll(Collection<? extends E> other)
Opuirre U3 oBe KoAekHje cBe eaeMenTe other koaekruje. Bpaha true ako je
YCIIEAO OpHCaIbE.
* void clear()
OpHIIIE IIE0 CaAPKA] KOAEKITH]E.
* boolean retainAll(Collection<? extends E> other)
OpHIIIe CBE EAEMEHTE U3 KOAEKIIH]Ee KOJU HE IIPUITAAjy KoAekuju othet.
* Object[] toArray()
Bpaha cBe eAeMeHTE KOAEKIIH]e Ka0 HU3 OOjeKaTa
* void add(E new Element)

AOAQje EAEMEHT IIpe TeKyhe mo3ummje.
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Konekuujckun nHtepaejcu (5)

java.util.ListIterator<E>
* void set(E new Element)
3aMEIbYje IOCACAB eAeMeHT moceheH ca next AW previous ca HOBUM €AEMEHTOM.
* boolean hasPrevious()
Bpaha true ako IIOCTOJH €AEMEHT KOM CE MOKE IIPUCTYIINTHU IIPH UTEPUPALLY YHA3AA
* E previous()
Bpaha mperxoAHH 00jeKaT.AKO CMO Ha IIOYETKY AUCTE U30aIlyje ce M3y3EeTaK
NoSuchElementException
* int nextIndex()
Bpahe mHACKC eaemMeHTa KOJU he BpaTHTH HApEAHH ITO3UB METOAQ NEXt
* int previousIndex()
Bpahe MHAEKC eAeMeHTa KOji he BpaTuTH HapeAHH ITO3UB METOAA Previous
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%fﬁ% Konekumjckm uHtepdejcu (6)

java.util.Set<E>
* Iterator<E> iterator()
Bpahe mrepaTop KOjU c€ KOPHUCTHU 32 IIPUCTYI EAEMEHTHMA CKYIIA.
* int size()
Bpahe Opoj enemeHaTa y ckymy.
* boolean isEmpty()
Bpahe true ako je ckyn mmpasamx.
* boolean contains(Object obj)
Bpahe true ako CKyII caAp:ku 00jeKaT jeAHaK 00jeKTy obj.
* boolean containsAll(Collection<? Extends E> other)
Bpahe true ako CKyIr caAp:Ku CBe €eAEMEHTE KOAeKIrje other.
* boolean add(Object element)
Aoaaje element y ckym, Bpahe true ako je ycIreAo AOAABaIbE.
* boolean addAll(Collection<? Extends E> other)

AOAQje CBe eAeMeHTe KoAekInje other, Bpahe true ako je yCIreAO AOAABaIbe.
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23 Konekuwjckn nHtepdejeu (7)

java.util.Set<E>
* boolean remove(Object obyj)
yKAarba obj u3 ckyma. Bpahe true ako je ycrreao ykaamarbe.
* boolean removeAll(Collection<? Extends E> other)
OpwIIe U3 CKyIa cBe eaeMeHTe koAaeknmje other. Bpahe true axo je
YCIIEAO OpHCaIbE.
* void clear()
OpHIIIE IIE0 CKYIL.
* boolean retainAll(Collection<? Extends E> other)
OpHIIIe CBE EAEMEHTE U3 CKyIIa KOJU HE IIPHUITAA3]y KoAekuju othet.
* Object[] toArray()

Bpaha cBe eaeMeHTe CKyITa Kao HU3 0OjeKaTa
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@ )] Ypehetbe y konekunju

s

Kaxo ce oapehyje mauna Ha koju he ce copTupaTit eAeMeHTH §
KOAEKITHH?
OONYHO ce IPETIIOCTABAdA AA CE § KOAEKITH]Y AOAQ]Y EAEMEHTH KOJH

MMIIAEMEHTHPA]y uHTepdejc Comparable.
public interface Comparable<T> {

int compareTo (T other);

}
[To3uB a.compareTo(b) Bpaha:

0 ako cy au b jeaHaKH,

HEraTUBAH I1€0 OPOJ aKO a Tpeba A2 C€ HAAA3H UCIIPEA by
COPTHPAHOM IIOPETKY,

VAU ITO3UTHBAH I1€0 OPOJ aKO a Tpeda Aa ce HaAa3! u3a b.
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Aara KAaca MOKe HMIIAEMEHTHPATH UHTEPE]|C CaMO JEAHOM.

AAU 1ITTa aKO TPeDa Aa CE COPTHUPA KOAEKIIH]a €EAEMEHATA 110
PA3AUYHTAM KPUTEPH|yMUMA?

Haaame, IIITa A2 C€ YINHU aKO Cy IOTPEOHU COPTHPAHU IIPUMEPITH
KAAQCE YH|U AU3ajHEP HUje UMIIAeMEHTHpPAO uHTepdejc Comparable?

Mozxe ce 00e30eAUTH Ad KOAEKIIH]a KOPUCTH PAZAHMYINTE METOAE
ropehema, Tako IITO ce KOHCTPYKTOPY KOAEKITH|e IIpocAehyje
objeKaT KOji UMIIAeMeHTHpa nHTepdejc Comparator.

Hurepdejc Comparator AekAapHIIie METoA compare, Koju IIpuxBara
ABa HapaMeTpa:

public interface Comparator<T> {

int compare(T a, T b);
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@) Ypehetbe y konekumju (3)
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Metoa compare naTepdejca Comparator ce moHarma ucTo Kao 0 U
compareTo metoA naTEpdEjca Comparable.

Ha npumep, 3a copTupame eAeMEHATA IO IUXOBOM OITHUC
> b
JEAHOCTABHO ce AeDHHUIIIE KAACa KOja MIIAeMeHTHpa Comparator

naTEpdE]C:
class ItemComparator implements Comparator<Item> {
public int compare (Item a , Item b) {
String descrA = a.getDescription();
String descrB = b.getDescription() ;
return descrA.compareTo(descrB) ;
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%‘ﬁa Ypehemwe y konekuuju (4)

[ Ipmvehyje ce Aa 0Bako HaIpaBAEH KOMITAPATOP HEMA
nmpomeH/AUBHX. OH je caMO BAACHHK METOA2 32 ITopeherse.

TakaB 00jexaT ce OOMYHO HA3MBA (DYHKITH]|CKHA OOjeKaT.

DyHKIH|CKHI 00JEKTH CY OOMYHO 32je AHUYKHU ACDUHUCAHU IPU
KpEenparmy, Kao IPUMEPITN AHOHUMHUX VHYTPAIITBIX KAACA!

SortedSet<Item> sortByDescription = new TreeSet<Item>( new
Comparator<Item>() {
public int compare(Item a, Item b) {
String descrA = a.getDescription()
String descrB = b.getDescription()
return descrA.compareTo (descrB) ;

})
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@) Ypehetbe y konekumiu (5)

java.lang.Comparable<T>

* int compareTo(T other)
Vmopebhyje aBa o0jexra u Bpahe HeraTUBHY BPEAHOCT aKO TeKyhu objekaT Tpeba Aa Oyae
HCIIpEA 0OOjekTa other, HyAy ako ce cMaTpajy HACHTHYIHUM Y COPTHPAHOM HOPETKY, HAU
ITO3UTHUBHY BPEAHOCT aKO Tekyhu objekaT Tpeba Aa Oyae mocae other-a.

java.lang.Comparator<T>

* int compare(T a, T b)
Viopehyje ABa o0jexra u Bpaha HeraTuBHY BpEAHOCT aKO je a HCIIPEA b, HyAy ako ce cmarpajy
MACHTHYIHUM § COPTHPAHOM IIOPETKY, HAU IIO3UTHBHY BPEAHOCT aKO j€ a u3a b.

java.util.SortedSet<E>

* Comparator<? super E> comparator()
Bpahe kommaparop kopurrthen 3a coptupame eaemenara, uau null ako cy exemenT
yrropehusanu meroaom compareTo natepdejca Comparable.

* E first()

* Elast()

Bpahe nipsu mAn mocAeAmu €eAEMEHT Y COPTHPAHO] KOAEKITH]I.
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Konekuyuje y oksupy JIK-a

Hajaemnthe kopumtherne kaace AOCTyIIHE y JaBa OMOAHOTEIIN :

LinkedList - moBe3aHa CEKBEHIIA KOja AO3BO/AABA YMETAIBE M OPHUCAIbe
ca OHMAO KOT MeCTa.

ArrayList - THAEKCHpaHa CEKBEHIIA KOja CE CMAIby|€ U PACTE
AVTHAMITYIKH.

HashSet - HemoBe3aHa KOAEKIIM]a KOja HE IIPUXBATA AYIIAUKAT
(xerrr ckym)

TreeSet - copTupanu CKymr (APBOMAHHU CKYII)

PriorityQueue - KOAeKIIHja KOja AO3BO/baBa YKAAHAEHE EAEMEHTA €2
roueTka (peA ca IPUOPUTETUMA)

HashMap — xaraAor, Tj. KOAEKIIH]a CTPYKIypa Ca HapOBUMA
KoY/ BPEAHOCT

TreeMap - KaTaAOT Ca COPTHPAHUM K/oVICBUMA



MatemaTtuykm dakyntet

O6jekTHO opjeHTUCaHO Nporpammnpare
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%) Konekumje y okempy JIK-a (2)

Xwujepapxuja aICTPAKTHUX U KOHKPETHUX Kaaca v JAK-y:

Abstract
Collection
A
AbstraciList AbstractSet fhstractQueny AbstractMap
| fﬁ | % | |
Abstract .
Sequ:r.ﬁa;]_,iﬂ HashSet TreeSet | |PriorityQueve| | HashMap TreeMap
LinkedList| | ArrayList

33/90
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[loBe3aHa nucTa

E
7

o
\ijad]
J--_—.I:f-
[TocTojn OmTHA pasAmKa H3Mehy ITOBE3aHNX AUCTA T OOMIHIX
KOAEKITH]a: KOA IIOBE3aHE AUCTE |€ BAXKHA ITIO3HUIIN|a OOJEKTA.

V mpaxcu je 94ecTo HOTPEOHO AOAATH EAEMEHTE § CPEAUHY AHCTE.

Kopﬂmhe}be HTEPATOPA 32 AOAABAHE EAEMEHATA Ma CMHUCAA
jeA,I/IHO KOA KOAeKHHje ca IIPUPOAHUM ITOPETKOM.

Taxo, Ha IpUMep, 32 PA3AUKY OA AHCTE, KATAAOT IIOAATAKA Tj. MaIla
HE 3AXTEBA HUKAKAB PEAOCAEA EAEMEHATA.

ITpema Tome, Hema MeTOAQ add y mHTEpdEjcy lterator, aan mocroju

roanHTepdejc Listlterator, koju caap:xm metoa add:

interface ListIterator<kE> extends Iterator<iE>{
void add(E element);
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s

Metod add A0oAaje HOBH €AEMEHT HCIIPEA ITO3HIIH|E UTEPATOPA.

HenocpeaHo HakoH 1mo3uBa NEXt, METOA r€MOVE YKAAEa €EAEMEHT
AEBO OA HTEPATOPA.

Mehytnm, ako je OO IT03BaH METOA Previous, YKAamba CE EACMEHT
aecao. Hmje moryhe 3Bat remove ABa myTa y3aCTOITHO.

MeToA set 3amembyje HOCACABT €AEMEHT BpaheH O3MBOM METOAR
next mAM Previous HOBUM €AEMEHTOM.
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[ToBe3aHa nucra (3)

3a pazauky oa MeToAa add marepdejca Collection, oaj meToa He
Bpaha boolean - mpetmocTaBasa ce Aa omeparuja add yBek Mema
AHCTY.

Haaane, narepdejc Listlterator moceayje ABa MeTOA2 KOja CE MOTY

KOPHUCTUATH 32 OONAQKEHE AUCTE YHA3AA!

E previous()
boolean hasPrevious()

Meroa listlterator kaace LinkedList spaha utepaTop, oOjekaT Kaace
KOja UMIIAeMeHTHpa nHTepdE]C Listlterator.

ListIterator<String> iter = osoblje.listIterator();
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[ToBe3aHa nucTta (4)
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[loBe3aHa nucra (5)

MHOTH KOPHCHH METOAH 32 OIIEPHUCAFHE ITOBE3AHUM AUCTAMA
AekAapucanu cy y uatepdejcy Collection.

Onu cy, Behum A€AOM, IMIIAEMEHTHPAHH § CYIIEPKAACH
AbstractCollection xaace LinkedList.

[ToBe3zama AmCTa HE IOAPKAaBa OP3 CAYYIajaH IIPUCTYIL.

AKO JKEAUMO A2 BHAMO N-TH €AEMEHT, MOPaMO Aa TOHeMO OA
rodeTka U Hajipe npehemo mpexo npsux n-1 eaemenara. He
IIOCTOJU IIPEYHUIIA.
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AaKAe, IIporpamMepu OOHYHO HE KOPHCTC IIOBC3aHE AUCTC Y

CHTyallHjaMa y KOJHIMa j€ IIOTPEOHO MPUCTYIIATH CACMEHTHMA
KOpHIITNEHEM IIEAOOPOJHOT HHAEKCA.

bes 063mupa na 1O, KAAca LinkedList moceayje meToA get koju

omoryhyje nmpuctymr oapehernom eaementy:

LinkedList<String> lista = ..
String obj = lista.get(n);
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&) NosesaHa nucrta (7)
K

java.util.LinkedList<E>
* LinkedList()
IIPABU IIPA3HY IIOBE3AHY AUCTY
* LinkedList(Collection<?extendsE> elements)
IIPABA AUCTY M AOAQ]E CBE EAEMEHTE U3 KOACKIIH]E
* void addFirst(E element)
AOAQJ€ EAEMEHT Ha ITOYETAK AUCTE
* void addLast(E element)
AOA2j€ EAEMEHT Ha KPaj AHUCTE
* E getFirst()
Bpahe eaemeHT ca modeTka AUCTE
* E getLast()
Bpahe eaemeHT ca Kpaja AnucTe
* E removeFirst()
oputie u Bpahe eAeMEHT ca ITOIeTKA AUCTE
* E removeLast()
opuirre 1 Bpaha eAeMeHT ca Kpaja AICTe
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Hmn3oBHa nNucTa
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WuTtepdejc Ancre mpeacTaBoa ypeheHy KOAEKITH]Y § K0joj je
ITO3UIINAjA Y AUCTH €ACMEHTA OUTHA.

[Tocroje ABa IIpaBUAA 32 IIPUCTYII CAEMEHTHMA: IIPEKO UTEPATOPA,
KaO 1 METOAA gel u sel 3a AMPEKTaH IIPHUCTYII.

Apyrn METOA HHJ€ IPEHOPYIUB 32 IIOBE3AHY AUCTY AAH UMa CMHCAQ
34 HHU30BE.

OBa kAaca, ucto kao LinkedList, Takobe nmmaemenTupa naTepde)c
List.

Hmn3oBHa AMICTA €HKAIICYAKHPA HU3 AMHAMIYKI aAOITMPAHNIX
00jeKaTa KOJH HHACKCHUPAJY EAEMEHTE AHCTE.
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Metoau size, iISEmpty, get, set, iterator, u listlterator ce ussprirasajy 3a
KOHCTAHTHO BpEME.

AoaaBarbe eAEMEHTA AYKE Tpaje HETo IITO je TO cAy4aj ca LinkedList
MMIIAEMEHTAITI|OM, aAH j€ 3aTO OPKU IIPHUCTYII EAEMEHTY IIPEKO
IbETOBOT MHACKCA.

Caxku npumepak Kaace ArrayList mma cBoj Karrarurer.

Kamamurer je BeAUYrHA HHA32 KOJU CAYKH 32 CMEIIITa] EACMEHATA
AHICTE.

OH ayTOMATCKH pacTe TOKOM AOAaBarba eAemMeHaTa y ArrayList
O0jeKar.
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r’;dj HusoBHa nucTta (3)
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Kaace ArrayList i Vector mmiiaemeHTHPA)Y HHTEPE]C
RandomAccess.

JaBa mporpamepn Koji Cy BETEpaHH KOPUCTE KAACY VECtor KaA ToA
1M je ITOTpeOAH AMHAMHIYIKH HU3.

3arrro ou Tpedaro kopuctuTu Arraylist ymecto Vector?

CBu MmeTOoAH KAace Vector cy CHHXpOHH30BaHH IIITO 00e30ehyje
KOH3HCTCHTTHOCT IIOAATAKA y BUIIICHUTHOM IIPOTPAMUPAILY, AAT
yCIIOpaBa U3BPIIICEHE METOAA.

Hacympor Tome, metoan kaace ArraylList HUCY CHHXPOHU30BaHH, 112
VX TpeOa KOPUCTUTKAA TOA HH|E TTOTPEOHA CHHXPOHU3AIH]A.
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Xelw cKyn

[ToBe3aHe AMCTE U HI30BH AO3BOAABA]Y YOAIIMBAIGE EAEMEHATA
IIPOM3BOASHO U IIPUTOM BOAE PavyHA O IBIXOBOM PEAOCAEAY.

Mebyrtim, ako TpeOa mahm eaemenar a kome Huje 3amamhena
ITO3UIIN)ja, IIOTPEOHO j€ IMPEeTPAKUATH (Y HAJTOPEM CAYUA]y) CBE

CACMCHTC KOACKIIHM]C.

VKOAUKO je PEAOCAECA EAEMEHATA HEOUTAH, MOKE CE€ KOPUCTUTH
KOAEKIIH]a KOja 00e30ehyje MHOTro OpKH IIPUCTYII €eAEMEHTHMA.

JeAnHO je He3rOAHO IIITO CE TaAa HE 3HA HUIIITA O PEAOCACAY
eAeMeHATa, Beh UX Ta CTPyKTypa OpraHmu3yje IO COICTBEHOM

PEAOCAEAY.
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Xew ckyn (2)

AOOpO ITo3HATA CTPYKTYPa 32 OP30 IPOHAAA3ECEHE EAEMEHATA € XEIIT
TabeAa.

3a Pa3AMKy OA HH30Ba KOA KOJUX CY HHACKCH IIEAT OPOJEBH, OBAC j€
ITO3UIIH]a § CTPYKTYPH OApeheHa Ipon3BOASHIM 00JEKTOM.

I1rak, IMITAHIIITHO CE 3aXTEBA A2 CBAKOM OOJEKTY OYAE IIPUAPYKEH
IIEAH OPOj TaKO IIITO CE PAYyHA IbETOB T3B. XEII-KOA.

Aa 01 ce KOH3UCTETHO AC(PMHICAO XEIII-KOA 32 HEKH OOjeKaT,
Iporpamep Mopa peaecpuamcaTa ABe MeToAe: hashCode u equals.

[TpuTom MOpa OMTH UCHYEEHO A2 aKO BakH a.equals(b),oraa am b
MOP2]y UMATH UCTU XEIII-KOA.
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f’gﬁa Xew ckyn (3)

OTBOpeHA XeIT TadeA j€¢ OOUMYIHO PEaAn30BaHa KA0 HU3 ITOBE3AHUX
AVICTH.

3a IIPOHAAA3EIHbE MECTA OOJEKTA ¥ XEIT TAOEAH, U3PAUYHABA CE XEIII-
KOA U ACAH CE€ IIO MOAYAY Ca AUMEH3U|OM HU3A.

Pe3yATar je HHAEKC YAQHA Y HU3Y Tj. HHACKC IIOBE3aHE AUCTE KOja
CAAPKHU AATH €ACMEHAT.
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Xew ckyn (4)

Aa Om ce OApeArAa TO3UITN|a ODJEKTa § TAOEAN, N3PATIYHABA CE FHETOB
XEII-KOA B Hahe OCTaTaK IIPU ACAEEY Ca VKYITHIM OPOjeM AMCTH.

Tako AoOHjeHn OPOj je MHAEKC AUCTE KOJI CAAPKHU AATH €ACMEHT.

Heuszoexuao je AQ CE ITIOHEKAA AECU AQ MA BUIIIE EAEMEHATA Kojmwa
OATOBapa UCTU HHAEKC AUCTE U TaAd AOAA3U AO T3B. KOAH3H]E.

V TOM cAy49ajy, HOBI O0OjeKaT Ce IIOPEAN Ca CBIM OOJEKTHMA M3 AUCTE
KaKO OH ce BHAEAO Aa AU je Beh mpucyTam.

AKO XemII-KOAOBH UMaJy PA3YMHY CAYYIaJHY AUCTPHOYIIH]Y U OPO]
AVICTH AOBO/ASHO BEAUK, TPEOAAO OM A2 OyAE ITOTPEOHO CBera
HEKOAHUKO ITopehemna.



OB6jeKTHO OpjeHTMCaHO NporpamMmmpare

MaTtemaTtuukn dakyntet

XeLl ckyn (9)

{vladaf, kartelj}@matf.bg.ac.rs 48/90

AKO ce IIpeBHIIIe 00jeKaTa YOaIH y XeI-TA0EAY, OPOJ KOAU3H)a
pacTte, a TeppOpPMaHCE OIAAA]y.

OOn4IHO ce OPOj AUCTH Ce HOCTaB/a Ha Herrto uaMmehy 75% u
150% ouexkmBaHOT OpOja eAeMEHATA.

CraHpapAHa OHOAMOTEKA 32 OPOj AUCTH KOPHUCTH CTEIIEHE ABOJKE,
ITOAPA3yMEBAHO 16. U CBaka BPEAHOCT KOJja C€ 3aAa 32 OPOJ AUCTH
ayTOMATCKHI OMBa 3a0Kpy:keHa Ha caeaehu crerren ABojke.

AKO ce xemr-TadeAa IPEIyHH, HEOIIXOAHO € A2 OYA€ PEXEIInpaHa.

Aa 01 ce TabeAa pexermpasa, HEOIIXOAHO J€ Ad CE Kperpa TadeAa
ca BehuM OpojeM AUCTH, 2 CB €AEMEHTH YOaIle § HOBY TAOEAY.
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XeLl ckyn (6)
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Xemnr TabeAa ce KOPHUCTH 32 UMIIAEMEHTAIIN]Y HEKOAWKO BaKHUX
CTPYKTypa HOAATAKA.

Hajjearocrasamja mehy muma je ckym. To je KOAeKIIT|a eAeMeHaTa
0e3 MOHABAATHA.

JAK caapxu kaacy HashSet koja mMIIAeMeHTHpPA CKyII Oa3UpaH HA
XEIIT TAOEAM.

HashSet ce kopucT JEATHO KaA PEAOCAEA EAEMEHATA Y KOACKIIA|U
HIje OUTAH.

(O CHOBHE METOAE CYV:
AOAABAEGE EACMEHTA Y CKYII,
IIPOBEPA AA AH J€ EAEMEHT Y CKYIIY,
M30aIIUBAbE U3 CKYIIa,

UTCpUPAbE CKYIIA YV IIPUBUAHO IIPOU3BONSHOM PEAOCACAY.
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Xew ckyn (7)

java.util. HashSet<E>
* HashSet()
KpEnpa IIpa3aH KaTaAOT.
* HashSet(Collection<? extends E> elements)
KPEHpa KaTaAOT U Y Fbera AOAA]j€ CBE EAECMEHTE U3 KOACKIIH]E.
* HashSet(int initialCapacity)
KpEenpa IIpa3aH KaTaAor OApeheHOor Karanurera.
* HashSet(int initialCapacity,float loadFactor)
Kpempa IIpa3aH KataAror oapeheHor kamarmurera u Aator dpakropa nymema (0poj usmehy 0.0
1.0 xoju oapeAjyje TpoIeHAT IPU IIOHOBHOM XEIITHPADY).

java.lang.Object

* int hashCode()
Bpahe xerr-koa 3a o0jexar this. Xerr-koa Moke OUTH I1€0, HO3UTHBAH U HEIATHBAH.
Aeduunnnja equals 1 hashCode mopajy Ouru caraacum: axko x.equals(y) Bpahe true, oraa
x.hashCode() mopa Ourn ucru kao yhashCode().
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MaTtemaTtuukn dakyntet
oy
T

@hﬁ [lpBOMOHW CKyn

APBOUAHU CKYIIOBH CY CAWYHU XEIII CKYIIOBUMA, aAH y3 PA3AHKY
IIITO j€ APBOUAHH CKYII j€ COPTHPAHA KOACKIIH]A.

Tto 3Haun Aa CE MOI'y AOAaBaTH €CACMCHTC Y KOACKHI/ij

HpOI/ISBOJbHI/IM pCAOCA@AOM a Aa CC HpI/I HpOAaSY KPOS KOACKIIH]Y
CACMCHTH ayTOMAaTCKH o0MAa3e Yy COpTI/IpaHOM HOpCTKy.

ITpumep. [IpertrmocTaBUMO A2 C€ AOAQJY HUKE ¥ ADBOMAHU CKYII U

IIOTOM CE IIPUKA3Y]y EAEMEHTHU KOJU CY AOAATU Y KOAEKIIH]Y.

SortedSet<String> sorter = new TreeSet<String>();
sorter.add("Bob") ;

sorter.add ("Amy") ;
sorter.add("Carl™) ;
for (String s : sorter)

System.println(s);

Kao mrro ce Moke O4eKHUBaTH, IIPUKA3AHU EAEMEHTH Cy COPTUPAHU:
Amy Bob Carl.
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6&; [psonaHu ckyn (2)

Kao 1mrro mme kaace FOBOpI/I, COPTI/IpaH)C Cc I/ISBpI_HﬂBZl 110
HPI/IHLII/IHY APBOAI/IKG CTPYKTYPC ITOAATAKA.

CBaKH IIyT Kaaa CE EAEMEHT AOAQ ¥ APBO, OH CE ITOCTaBAdA Ha
OArOBapajyhy MO3HuIHjy ApBETA.

Crora, mrepaTopa yBek nocehyjy eAeMeHTe y COPTUPAHOM HOPETKY.

IToApasymMeBaHO, Ce IPETIIOCTABAdA AA CE YOAITY]y EAEMEHTH KAACE
KOja UMIIAeMeHTHpa nHTEpdEejc Comparable!

AKO yOaIyjeMo COIICTBEHE OOJEKTe, TAAA MOPAMO CaMH ACPUHUCATH
ITOpEAAK IMITAEMEHTHpabeM naTepdejca Comparable.

AATEPHATUBHO, KOHCTPYKTOPY KAace TreeSet Moke ce IIPOCACAUTH
O0jeKaT KOja UMIIAeMeHTHpa uHTepdejc Comparator.
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OpBoungHu ckyn (3)
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AoaaBarbe eAeMEHATA APBETY j€ CIIOPH]E OA AOAABAIbA XEIIT TAOEAH,
aAU j€ MHOTO OPKE OA IIOCTaB/A>AEha CAEMEHATA Ha IIPABO MECTO Y

HHU3Yy AN HOBCSEIHO] AVICTH.

AKO APBO CaAp’KI N €AEMEHATA, TAAA J€ Y IIPOCEKY ITOTPeOHO log,n
ropehema Aa O ce HarIAa IIpaBa IO3HUIIHN]a 33 HOBH €AEMCEHT.

AKo ApBO caap:xku 1000 eaemeHaTa, AOAABAEGE HOBOT 3aXTeBa OKO 10
ropehersa - MHOTO BHITIE HETO KOA AOAABAFba EAEMEHTA Y XEIIT CKYIL.
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OpBonaHn ckyn (4)

® JlocraBma ce IUTAmBE Ad AU TPEDA YBEK AQ CE KOPUCTH APBO YMECTO
XEIIl CKyIIar
® Hamme, A0AaBambe €AEMEHATA HE U3TACAA AQ 3AXTEBA MHOTO BPEMCHA, a
ECAEMEHTHU CE AaYTOMATCKH COPTUPA]Y.
® OATOBOp J€ A2 TO 3aBHCH OA IIOAATAKA KOJH CE CMEIITA]y ¥ KOAEKITH]Y:
1. Axo HHCY HOTPEOHH COPTHPAHU ITOAAITM, HEMA Pa3AOTa Ad CE TPOIIIHN
BpEME HA CYBUIIIHO COPTHUPAILC.

2. MHoro BaxHH|e, HEKE IIOAATKE j€ BEOMa TEIIIKO COPTUPATH.
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OpBounaHu ckyn (5)

java.lang.Comparable<T>

* int compareTo(T other)
ropean Tekyhn u ob6jexat other u Bpaha HerarmHy BpeAHOCT ako Tekyhn oOjexat A0Aa3Hu
ucrpea other, 0 aKO Cy HMACHTHYHH y COPTUPAHOM IIOPETKY, 2 IIO3UTHBHY BPEAHOCT HMHAYE.

java.util. Comparator<T>

* int compare(T a, T b)
IIOPEAH ABa 00jekTa 1 Bpaha HEraTUBHY BPEAHOCTA aKO a AOAa3u ucrpeA b, 0 ako cy
VMACHTHYHU § COPTHPAHOM IIOPETKY, 2 IIO3UTUBHY BPEAHOCT HHAYE.

java.util.SortedSet<E>

* Comparator<? super E> comparator()
Bpaha KOMITapaTOp KOJI c€ KOPUCTH 32 COPTUpPae eaeMeHaTa nAn null ako ce eaemeHTH
ropeae MeroaoMm compareTo() muarepdejca Comparable.

* E first()

* E last()

Bpaha HajMamy HAM HajBehn eAeMEHT COPTUPAHOT CKYIIA.
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@3 OpsonaHn ckyn (6)

java.util. NavigableSet<E>

E higher(E value)

E lower(E value)

Bpaha Hajmamu eaemenT >value man mHajsehm eaement <value mam null ako Takas eanemenT He
ITOCTOJH.

E ceiling(E value)

E floor(E value)

Bpaha HajmMamn eaemenT >=value man Hajpehn eanemenT <=value nmam null ako Taxas eaemeHT

HE IIOCTOjH.

E pollFirst()

E pollLast()

yKAarba 1 Bpaha Hajmamy uAn Hajsehn eaemenT ckyma man null ako je ckymr mpasam.
Iterator<E> descendinglterator()

Bpaha mrepaTop KOju OOMAA3H CKYII Y OITapajyhem cmepy.
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A NpeonaHu ckyn (7)
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java.util. TreeSet<E>
* TreeSet()
Koncrpymure Apso 3a uyBame Comparable objexara.
* TreeSet(Comparator<? Super E> c)
Koncrpynrire ApBO 1 KOPUCTH AATH KOMIIAPATOP 32 COPTHPAIHE EAEMEHATA.
* TreeSet(SortedSet<? extends E> elements)
Koncrpynirre ApBo, AOA2j€ CBE EAEMEHTE U3 COPTUPAHE KOAEKITH]|E, U KOPUCTU UCTU
KOMITAPATOP KAO M COPTUPAHH CKYII IIPOCAEhEH Ka0 apryMeHT II03MBA METOAQ.
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PearoBu OMoryhyjy e(i)HKaCHo AOAABAIbE EAEMEHATA HA KPaj U
VKAQbAIhE EAEMEHATA €A ITOYETKA.
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Pea ca ABa kpaja. (ear. deque), omorvhyie edukacHO AOAABAEE U
, ) yny
VKAQIbAIbe €AEMEHATA U Ca ITIOYETKA U Ca KPaja.

AoaaBarbe eAeMEHATA § CPEANHY HHJE IIOAPKAHO.

Java SE 6 yBoau naTepdejc Deque. Osaj muutepdejc
MMIIAEMEHTHPA]Y KAace ArrayDeque u LinkedList, mpu wemy oOe
00e30ehyjy KoAekIje grja BEAWYHHA PACTE 110 ITIOTPEOH.
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java.util. Queue<E>

boolean add(E element)

boolean offer(E element)

AOAQjJE AATH EAEMEHT Ha Kpaj 1 Bpaha true kaaa peA HHje IIyH. AKO j€ PEA IYH, IIPBU METOA
nsoarryje IllegalStateException, a Apyru Bpaha false.

E remove()

E poll()

yKAama 1 Bpaha eAeMEHT ca IIOYeTKa PEAA KaAd PEA HUJe IIpa3aH. AKO je PeA IIpa3aH, IPBU
meToA m3baryje NoSuchElementException, a Apyru Bpaha null.

E element()

E peek()

Bpaha eAeMEHT ca IMOYeTKa PeAa HE VKAAKa VU Ia KaAa PeA HHje mpa3ad. AKO je PeA
ripasaH, psu eaemeHT n3daryje NoSuchElementException, a Apyru Bpaha null.
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java:itil.Deque<E>

void addFirst(E element)

void addLast(E element)

boolean offerFirst(E element)

boolean offerLast(E element)

AOAQJ€ AATH EAEMEHT Ha ITOYETAK HAU KPaj KaAa PeA HUje IOyH. AKO je PeA IIyH, IIPBa ABA
metoaa usodarnyjy IllegalStateException, a mocaeama Aa Bpahajy false.

E removeFirst()

E removeLast()

E pollFirst()

E pollLast()

VKAaEba U Bpaha €AEMEHT ca ITOYETKA HAH KPaja KaAad PEA HHje Ipa3aH. AKO je PeA IIpa3aH,
11pBa ABa MeToAa n30arryjy NoSuchElementException, a mocaeama Aa Bpahajy null.

E getFirst() E getLast()

E peekFirst() E peekLast()

Bpaha eAeMeHT ca IMoYeTKa HAUM Kpaja peAa He YKAamajyhu ra kaaa pea Huje mpasaH. AKO je
peA mpasas, Ipsa ABa MeToAa n3odarnyjy NoSuchElementException, a mocaearma ABa
Bpahajy null.
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java.util.ArrayDeque<E>
= ArrayDeque()
= ArrayDeque(int initialCapacity)

KOHCTPYHIIIE HEOIPpaHUYEHN deque MHUITUJAaAHOT Karmanurera 16 HAK 3aAaTor
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I/IHI/H_II/Ij AAHOT KAITAITUTETA.
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Pen ca npuoputeTom

PeaoBu ca npuopureTrom Bpahajy CAEMEHTE §y COPTUPAHOM ITOPETKY
MaAQ Cy IIPETXOAHO VHECEHHU y IIPOU3BOASHOM HOPETKY.

[ Ipertmsnamje, KaA TOA CE IIO30BE remove METOA, AOOH|a CE€ TPEHYTHO
HajMaIbU EACMEHT Y PEAY Ca HIPUOPUTETOM.

PeAoBH ca IPHOPUTETOM KOPHUCTE JEAHY €ACTAHTHY U €(PUKACHY
CTPYKTYPY HHOAATAKA, KOja CE 30B€ ToMHAa (eHT. heap).

To je caMoOpPraHN30BaHO OMHAPHO APBO, Y KOM oIlepariyje add u
remove IIPOY3POKY|y Ad HAJMAbU EACMEHT I'PABUTHUPA KA KOPEHY 14
HeMa IIOTPeOE Ad CE TPOIIN BpeME HAa COPTHPAIbE CBUX EAEMEHATA.
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Pen ca npuoputetom (2)
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PeaoBH ca TpHOPUTETOM MOTY A UyBA]y EAEMEHTE KAACE KOJE C
y y y
YVIIOPECAUBE.

THIIYIHO KOPHUIIIEIbE 32 PEAOBE Ca IPUOPUTETOM |€
pacropehnsarbe TOCAOBA.
CBaku 110cao MMa IPHOPHUTET.
[TocaoBU ce AOAQ]Y Y CAYYIAJHOM HOPETKY.
brao xaa kapa ce Mozke 3aI09eTH HOBH IIOCA0, II0CA0 €2 HajBehnM IIpropuTeTom
(T).HajMAEOM BpeAHOIIThy) ce yKAarba U3 PEAa.
java.util.PriorityQueue
PriorityQueue()
PriorityQueue(int initialCapacity )
Koucrpymnrrie crpykrypy 3a gyBame oOjekara koju rmoap:kasajy Comparable.

PriorityQueue(int initialCapacity, Comparator<? super E> c)
Koncrpymurre ApBOHAHY CTPYKTYPY U KOPHUCTH IIpocAehenn koMIrapaTop 3a ynopeheme
€AEMEHATA IIPU CMEIITAJY V APBO.



OB6jeKTHO OpjeHTMCaHO NporpamMmmpare

Marematuuku dpakynret {vladaf, kartelj}@matf.bg.ac.rs 64/90

KaTanosu

CKYIIOBH Cy KOAEKIIH|E y3 IIOMOhY KOJUX ce Op30 IIpOHAAa3E
rroctojehm eaemenT.

Uenrha curyammja y Kojo ce IMOCeAyje HeKa K/oyaHa HHAPOPMAIIN|A, U
TpeOa A2 C€ Ha OCHOBY Ibe IPOHAheTE AOTUIHN €ACMEHT.

CTpyKType HOoAaTaKa y OOAMKY KATAAOT'A CAYKE 32 TY CBPXY.

Kararo3u 4yBajy mapoBe Knyd/BPEAHOCT B KOA EBUX CE AAKO MOJKE
IpoHahu BpPEAHOCT aKO CE€ HaBEAE KoY.

Ha mpumep, Moxe ce ayBaTh TaOEAA CAVKOCHUKA, TAE CY KAoYIEBHU
HIUCKE - CAV’KOCHIYKI HACHTH(PUKATOPH, 2 BPEAHOCTH OOJEKTH THIIA
Employee.
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KaTtanosu (2)

JaBa OMOAmOTEKA ITOAPIKABA ABE TAABHE HMITACMEHTAIIH]E 32
kaTtaAore: HashMap u TreeMap.

O0e kaace nmmaemeHTHPA)y Map naTepdec.

XeII KaTaAOrI He COPTI/Ipa KAYVYICBC, 34 paSAI/IKY OA ApBOI/IAHO]T
KaTaAOTIa KOjI/I KOpI/ICTI/I HOPCAaK KAYyYICBaA.

Aa A KOPHCTHTH XEIIl KATAAOT HAU APBOMAHU KATAAOL?
Kao u ca ckymmoBuma, Xemmparme je HEeIITo Op:xe, U TO je 00/on
M300p YKOAUKO KAYIEBH HE MOPA)y OUTH COPTHPAHM.
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Katanosu (3)

i
IIpumep.

Map<String,Employee> staff = new HashMap<String,Employee>()
Employee harry = new Employee (“Harry Hacker™);

staff.put (N987-98-9996" ,harry) ;

Kaa roa ce Aoaaje 00jeKaT y KaTaAoT, MOpa ce AOOPO AePUHUCATH
K/oyd.

V OpeTxOAHOM IIPUMEPY, KAV j€ HICKA, a OATOBapajyha BpeAHOCT
je objekar Tuira Employee.

ITpumep. AobOujarme 00jeKkTa KOJU CE HAAA3H Y KATAAOTY Ha OCHOBY

K/oyda ce peasnsyje Ha caeachw Havumm:
String s =“987-98-9996";
e= staff.get(s);
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Katanosu (4)

AKO HeMa cadyBaHE HH(POPMAITH|E V KATAAOIY 32 AATH KAoyd, TaAd
MeToA get spaha null .

KnyaeBn Mmopajy outu jeanHcTBeHH. He Mory ce cauyBatn ABe
BPEAHOCTH Ca ICTUM K/oVIEM.

AKO ce T030Be Set METOA ABa ITyTa 32 UCTH K/oVd, TaAd APYTa

BPEAHOCT 3AMEBY|EIPBY.
MertoaA remove 6py1me €AEMEHT Ca AATAM K/oYUIEM U3 KATAAOTA.

Meroa size Bpaha Opoj eaeMeHaTa ¥ KATAAOLY.
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Katanosu (5)
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Karaaor Huje camocraana koAekrja y JAK-y, 1). cacroju ce u3
BUIIIE TIOTACAQ (LIOACTPYKIYPA).

ITocroje Tpu mmoraeaa: CKyII K/oydeBa, KOACKIIU|a (HUje CKYII)
BPEAHOCTH, T€ CKYII [IAPOBA KAYd/BPEAHOCT.

KroydeBu 1 mapoBH Kanyd/BPEAHOCT 00Opasyjy cKyIr 300r Tora jep
MOKE OUTH CaMO JeAHA KOITH]a KAyda § KOAEKITH|H.

OBa TpH IPETXOAHO ITOOPOjaHa TTIOrAeA2 00e30ehyjy meToae:
Set<K> keySet()
Collection<K> wvalues|()
Set<Map.Entry<K,V>> entrySet ()



OB6jeKTHO OpjeHTMCaHO NporpamMmmpare

Marematuuku dpakynret {vladaf, kartelj}@matf.bg.ac.rs 69/90

Katanosu (6)

java.util. Map<K, V>

* V get(Kkey)
Bpahe BpeAHOCT KdoyUa, T). Bpahe 0OjekaT Ha KOJU ITOKa3yje Knoyd, man null ako ce knoyda He
HaAas| y karasory. Kroya moske omra null.

* V put(K key, V value)
yOaryje y KaTaAor mmap K/aoyd/BpeAHOCT. AKO Kanyd Beh mocToju, Taaa HOBH OOjeKaT 3aMerbyije
CTapH, IIPETXOAHU Ha KOJU je IOKa3uBao Kaoyd. OBaj MeTOA Bpahe cTrapy BpEAHOCT 32 AATH
K/xoya, nAn null ako kaoya mperxoaHo Huje 6mo AedpmamcaH. Koy moske omrr null, aan
BpeAHOCT He cMe omtr null.

* void putAll(Map<? extends K, ? extends V> entries)
yOaryje cBe EAGMEHTE U3 CIENH(PUKOBAHOI KATAAOI'a eNntries y oBaj KaTaAor.

* boolean containsKey(Object key)
Bpahe true ako je kxoyd9 Beh y karaaory.

* boolean containsValue(Object value)
Bpahe true ako je BpeaHOCT Beh y karaaory.

* Set<Map.Entry<K, V>> entrySet()
Bpahe ckym moraeaa ob6jexara turra Map.Entry, mapose kaoyda/Bpeanoct us karasrora. Mory ce
M30PHUCATH €AEMEHTII OBOI CKYIIa K OHHU he OMTH M30PHCAHHU U3 KATAAOTA, AAU CE HE MOTY
AOAABATH €AEMEHTH.
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Katanosu (6)

java.util. Map<K, V>

* Set<K> keySet()
Bpahe ckyII cBUX KaydeBa y katasory. Mory ce m3oprcaTit €eAEMEHTH OBOT CKYIIA U K/YYEBH U
BPEAHOCTH Ha BbuMa Onhe m30pucaHy U3 KaTaAora, aAu CE€ HE MOTY AOAABATH €AEMEHTH.

* Collection<V> values()
Bpahe BpEAHOCTH CBUX BPEAHOCTH Y KaTaAory. Mory ce u3d0pucatu €eAEMEHTH OBOI' CKyIIa 1
K/oV9IEBU U BPEAHOCTH Ha BbuMa Omhe N30pHCAHU M3 KATAAOId, AAH CE HE MOI'Y AOAABATH
EAEMEHTH.

java.util. Map.Entry<K, V>
* KgetKey()
* V getValue()
Bpaha Koy MAT BPEAHOCT 32 OBY BEAUYMHY.

* V setValue(V newValue)

ITOCTaB/>a BPEAHOCT Y CAEMEHTY KaTaAOTa 1 Bpaha CTapy BpE€AHOCT.
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KaTtanosu (7)

;
java.util.SortedMap<K, V>
* Comparator<? super K> comparator()
Bpaha KOMITapaTOp KOPHUIITNEH 32 COPTUPALE K/AoYIEBA, HAU HYAA aKO CY K/oy4deBH yropehern
ca compareTo meropom nuaTepdejca Comparable.
* KfirstKey()
* KlastKey()

Bpaha HajMary 1 HajBehn koYU Y KaTaAOLYy.

java.util. HashMap<K, V>

* HashMap()

* HashMap(int initialCapacity)

* HashMap(int initialCapacity, float loadFactor)
KOHCTPYHIIIE IIPA3HY XEIII MaIly Ca HABEACHUM KAITAITUTETOM, B (PAKTOPOM UCITYEEHOCTH
(6poj mameby 0.0 u 1.0 koju oapebyje xkaaa he xerr Tabeaa Outy moHOBO Xemmpana y sehy).
[ToapaszymeBanu (akrop ucaymenocru je 0.75.
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f’i 2 Katanosu (8)
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java.util. TreeMap<K, V>
* TreeMap(Comparator<? super K> c)
KpEeHpa APBOUAHU KATAAOT ¥ KOPUCTH HABEACHHU KOMIIAPATOP 34 COPTHPAGE KAYIEBa.
* TreeMap(Map<? extends K, ? extends V> entries)
KOHCTPYHIIIE ADBOHAHHI KaTAAOT U AOAQJ€ CBE entries M3 KaTaAOra-apryMeHTa.
* TreeMap(SortedMap<? extends K, ? extends V> entries)
KOHCTPYHUIIIE ADBOUAHU KAaTAAOT, AOAQj€ CBE entries M3 HaBEACHOI KATAAOId U KOPUCTH
HABEACHH KOMITAPATOP 32 COPTUPAIBE K/oyIeBa.
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Konekuuje n reHepuumn

void printCollection(Collection c) {
Iterator | = c.iterator();
while (i.hasNext()) {
System.out.printin(i.next());

}
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Tpeoa
HAITPABUTH
reHEPUIKN
METOA KOJHU
IIPUKA3Y|€ CBE
eAEMEHTE

KOACKHI/I] C.

void printCollection(Collection<Object> c) {
for (Object e: c){
System.out.printin(e);

}

OBo je npsH,
HAVBHU

ITOKYIIIA]...

printCollection(stones); He moxe ce npesecTtu!
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r{ Konekumnje n reHepuuu (2)

:!;]
ﬂ
[

l.lﬁ

[TpoOaem je perreH yBOhemeM TeHEPIUIKOT THUIIA KOJI MOKE
OMTH OMAO IIIT4, 2 KOJU CE HA3MBA IIOKEP THUII U O3HAYaBa

CIMOOAOM ?
“KOAEKIIN|a HEIIO3HATUX ~ |€ KOAEKIIH]a

Collection<?> YU €AEMEHTH MOTY OATOBAPATH OMAO

KOM THIIY - IIOKEP THII

vold printCollection (Collection<?> c) {
for (Object e: c¢){
System.out.println(e);

stone (java.awt.Color[r=255,g=0,b=01])
printCollection (stones) ; stone (java.awt.Color[r=0,9g=255,b=0])

stone (java.awt.Color[r=0,g=255,b=01])
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Konekuuje n reHepuum (3)

* [IpobGaem ca xopurrhermem KOAEKIIN|e U IIOKEP THUITA HACTYIIA
32TO IIITO CE HE 3HA TUII KOMIIOHEHTE, 1A IIPEBOANAAL] HE MOXKE
A2 IIPEBEAE HAPEADY 32 AOAEAY V¥ KOAEKITH]Y €AEMEHATA
HEIIO3HATOI THUIIA.

String myString;
Object myObiject;
List<?> ¢ = new ArrayList<String>();

/[ c.add("hello world"); /l compile error

// c.add(new Object()); /[ compile error
((List<String>) c).add("hello world");

((List<Object>) c).add(new Object()); // no compile error!
/[ String myString = c.get(0); /[ compile error

myString = (String) c.get(0);
myObiject = c.get(0);
myString = (String) c.get(1); I/ run-time error!
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@J"’f Konekuuje n reHepuum (4)
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frar b

LY
® [lonekaa je TOTPEOHO HAIIPABUTH OTPAHUYIECHHE HAA IIOKEP-THIIOM.
® IIpumep. Tpeda HAIpaBUTH ATTAUKAIIA]Y KOja HCLIPTABA
pPa3AMYIHTE OOAHKE (KPYTOBE, IPOBOYTAOHUKE HTA.).
KAace y amamkanuju 6u Onae:

Shape Canvas
draw(Canvas) draw(Shape)
drawAll(List<Shape>)
f /‘
OrpaHu4eHO
Circle Rectangle Ha List<Shape>

I 32TO HHJe AOOPO



O6jeKTHO opjeHTNCaHO NporpamMmmnpam-e

MaTtemaTtuukn dakyntet

Konekuuje n reHepuum (5)
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® IIpumep. [loTpebHO je KpermpaT METOA KOJH KO apIyMEHT
IIPUXBATA KOAEKIIA]y Ca Ma KOJOM BPCTOM OOAHKA, Tj. CA Ma KOJOM
IIOAKAACOM KAace Shape.

® llcroBpeMeHO, TpeOa HHCTPYHCATH IIPEBOATAALL AA CIIPEYHN AQ
EAEMEHTH KOACKIIH|e OYAY IPHUMEPIIH KAACE KOja HIJ€ ITOAKAACA
Shape.

® 'To ce mocTmke HA CAeAchy HAYUH:

public void drawAll (List<? extends Shape>)
{

OIPAHUYEHHU IIOKEP

VY 0BOM cAy4ajy, KAaca Shape je TOPE-€ OIPaHUYEHE 32 LIOKEP
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import java.util.*;

public void pushAll(Collection<? extends E> collection) {

for (E element : collection) { ,
this.push(element): CBH eAeMEHTH MOPajy

} ourtn Oap Tuma E (1j.

} THITA TTOAKAACE KAace E)

public List<E> sort(Comparator<? super E> comp) {
List<E> list = this.asList();
Collections.sort(list, comp);
return list;

} Ad C€ M3BpPIITaBa HAA THIIOBHMA

MeToa 3a mopebeme MOpa 3axTEBATH

HajBuIle E (1. HaA THIIOBIMA HEKE

OA HATKAACa KAace E)
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Konekuymnje n renepuum (7)

® | eHepUYKH KOAEKIIN|CKH MHTEPE|CH IMA]y OTPOMHY IIPEAHOCT -
ITOTPEOHO j€ UMIIAEMEHTHPATH CBOj€ AATOPUTME CAMO JEAAHIIYT.

® IIpumep. PazsmoTpuMoO jeAHOCTABAH AATOPHTAM 32 H3PAUYHABAISE

MaKCHIMAaAHOT €EAEMEHTA KOAeKIHje. 32 HajBehn eaeMeHT HH3A:
if (a.length == 0) throw new NoSuchElementException() ;
T largest = a[0];
for (int i = 1; 1 < a.length; i++)
if (largest.compareTo(a[i]) < 0)
largest = a[i];
® Haraxerre MAaKCHMyMa HU30BHE AUCTE j€ HE3HATHO APYIadHje:
if(v.size() == 0) throw new NoSuchElementException()
T largest = v.get(0);
for (int 1 = 1; 1 < v.size(); i++)
if(largest.compareTo(v.get(i)) < 0)
largest = v.get (i),
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Konekuunje u reHepuuu (8)

® IIpumep (HacTraBak). Y mOBe3aHO| ANCTH HEMAMO €(PUKACAH

CAYYajaH OPUCTYII, AAT MOKEMO KOPUCTHUTH HUTEPATOP:
if (l.isEmpty()) throw new NoSuchElementException () ;

Iterator<T> iter = l.iterator();
T largest = iter.next();
while (iter.hasNext ()) {
T next = iter.next();
if (largest.compareTo (next) < 0)
largest = next;

}
® Ose metme cy HAIIOPHE 32 IIUCAIHE U OMoryhyjy rpemike. [ loxerHO

je A4 CE M30ETrHeE ITOHABAAMHE TECTUPAA U HMHAeMeHTaL[Hja

MHOIITTBA MCTOAAQ HOHYT:

static <T extends Comparable> T max (T[] a)

static <T extends Comparable> T max (ArrayList<T> v)
static <T extends Comparabla> T max (LinkedList<T> 1)
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Konekuuje n reHepuum (9)

® IIpumep (macraBak). Ty Ha crieHy CTyHajy KOACKIIT|CKHU
nHTEPdE|CH.

® Tpeba OCMHCAWTH MEUHHUMAAHHU KOAEKIIN|CKH HHTEPE]|C KOJU je
ITOTPeOaH 32 e(PUKACAH AATOPHTAM.

® |I3pagyHaBarbe MAKCHMyMa MOKE CE€ YPAAHTH IIPOCTO UTEPUPAIHEM

KpO3 eaemenTe. FIMITAeMeHTaIIH]a METOAZ MaX TaKO Aa IIPUXBATa

00jeKaT Ma KOje KAaace Koja umiaeMmenTupa uarepdejc Collection:

public static <T extends Comparable> T max(Collection<T> c) {

if (c.isEmpty()) throw new NoSuchElementException() ;
Iterator<T> iter = c.iterator();

T largest = iter.next();
while (iter.hasNext()) {
T next = iter.next();
if (largest.compareTo(next) < 0)
largest = next;

}

return largest;
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JOK konekuunje n reHepuumn

I'emepurm cy Mohaw KOHIIETIT, KOJU C€ KOPUCTH § COPTHPAIDY,

OMHAPHO] IIPETPA3H U JOIII HEKIM KOPHUCHUM aATOPUTMHMA.

® Kaxo MeToA SOrt copTupa AHCTY?
AATOPHUTMH 32 COPTHPAISE § KIBUTAMa Cy IIPE3EHTOBAHU 34 HU30BE U
KOPHUCTE AUPEKTAH IIPUCTYII EAEMEHTHMA.

® Mehyrtum, AuCTa je KOAEKITH]a 1T HEMA CAYYajaH IIPUCTYII?

® |ImmaeMeHTAIIMjA Y JaBH IIPOCTO IPEKOINPA CBE EAEMEHTE Y HU3,
copTupa ra kopucrtehn BapujanTy merge sort aATOPATMA, 4 3ATHM
KOITPA COPTHUPAHY CEKBEHITY HATPAT § AUCTY.

® Merge sort aaroputam KopuitheH y OMOAMOTENN j€ 32 HUJAHCY
cnopuju oA quick sort-a, aan mMa JeAHY IIPEAHOCT: CTAOHAAH je, Tj. HE
BPIIIU PA3MEHY JEAHAKHX €ACMEHATA.

® 3amrro Ham je OMTAH ITOPEAAK JEAHAKIX EAEMEHATA?
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JOK Konekuunje n reHepuum (2)

® IIpumep. Caean yoOuuajenu cenapuo. [ [permocraBumo aa
MaMO AWCTY 3aIIOCAEHUX KOja je Beh copTupaHa 110 IMEHY.

® (Capa coprupamo o 3apaan. [lITa ce Aemasa ca 3armocaeHnMAa KOJU
MMA]y UCTY 3aPaAY?

® Kaaa je coprupame CTAOMAHO, 2 AATOPUTAM COPTHUPAIbA je merge
sort, IOPeAAK 10 UMEHY OMBA O4yBaH. APYIHUM pedanMa, U3Aa3 |€
AHCT2 COPTHPAHA HAJIIPE IO 3aPAAU, 4 IIOTOM II0 UMEHY.

® Kaiaca Collections moceayje metoa shuffle koju caygajao mepmyryje

PEAOCAEA EAEMEHATA § AUCTH.

ITpumep. Mermmrame kapara

ArraylList<Karta> karte = ..;
Collections.shuffle(karte);
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JOK konekuyunje un reHepuum (3)

® Metoa binarySearch xaace Collections mmiraeMeHTHpPa OMHAPHY
IIpeTpary.

® HapasHo, KOAEKITIja MOPA IIPETXOAHO OUTH COPTUPAHA UAH he
AATOPHTAM BPATUTH IIOTPEIITAH PE3YATAT.

i = Collections.binarySearch(c, element);

i = Collections.binarySearch(c, element, comparator);

® [losparHa BpeaHOCT =() O3HAUYaBa HHAEKC IIPOHAhEHOT eAEMEHTA Y
CKA2AY ca kopurthennm mopehemem. AKO je TOBpaTHA BPEAHOCT
HETATUBHA, HE IIOCTOJU TPAXKEHU EAEMEHT § KOACKITU]|U.
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JOK konekuwnje n reHepuun (4)

Oy

J--_—.l:f-

® Mehyrnm, moBpaTHA BpEAHOCT CE MOKE KOPUCTUTH 32 U3PAIYHABAIHE
ITO3UIIN|E Ha KOJy TpeOa YMETHYTH element y KOAEKITN]y Kako OM OHa

OCTaAa COPTHPAHA.
® 'T'a mosummja je: insertionPoint = -i - 1;

® Huje ipocTo -1 jep orA2 O1 BpearocT ) Omaa ABocMucaeHa. Apyrum

peunmMa, oneparmja:
if (i< 0)

c.add(-1i - 1, element);
AOAQ]€ EAEMEHT Ha UCIPABHY IIO3UIIN]Y.

® Kako Om mmasa cMuCAa, OMHAPHA IIPETpara 3axXTeBa CAydajaH IPUCTYII
TAKO Aa METOA binarySearch mpoBepaBa Aa AM 3aAaTa AMICTA
nMmoAemeHTHpa naTepdejc RandomAccess!

® Axo A2, OHAA paAu OMHAPHY, 2 HHAYE AMHEAPHY IIPETPAry.
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6@;’ JOK konekumje n reHepuum (5)

java.util.Collections

sstatic <T extends Comparable<? super T>> void sort(List<T> elements)

sstatic <T> void sort(List<T> elements, Comparator<? super T> c)

COpTHpa EAEMEHTE AUCTE KopucTehu cradbuaam aaropuram. Bpemencka caoxenoct
aaroput™Ma je O(n log n), rae je n Ay’KHuHA AHCTE.

sstatic void shuffle(List<?> elements)

sstatic void shuffle(List<?> elements, Random r)

CAYYajHO MEIIIa eAEMEHTE AnCTe. Bpemencka caoxeHOCT aaropurma je

O(n a(n)), rae je N AyKHHA AHCTE, AOK j€ a(n) IIPOCEIHO BpeMe IPHUCTYIIA EACMEHTY.
sstatic <T> Comparator<T> reverseOrder()

Bpaha kxoMITapaTop Koju copTHpa EAEMEHTE Y OOPHYTOM IIOPETKY OA IOPETKa oApeheror
metoaoMm compareTo() marepdejca Comparable.

estatic <T> Compator<T> reverseOrder(Comparator<T> comp)

Bpaha koMIIapaTop Koju cCOpTHpa EAEMEHTE Y OOPHYTOM IIOPETKY OA OPeTKa oApeheror
KOMIIAPATOPOM COMp.
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@j JOK konekuuje n reHepuum (6)

|
]

java.util.Collections
sstatic <T extends Comprable<? super T>>

int binarySearch(List<T> elements, T key)
sstatic <T> int binarySearch(List<T> elements, T key, Comparator<? super T> c)
TPaKU K/oyd § COPTHPAHO] AUCTH, Kopructehn aAnHeapHy mperpary ako elements me
nmiaemerTHpa RandomAccess natepdejc, a OMHAPHY ¥ CYIIPOTHOM.
Bpemencka caoxenoct aaroputma je O(a(n) log n), Tae je n Ay’knHA AHCTE, AOK je a(n)
IIPOCEYHO BPEME IIPUCTYIIA EAEMEHTY.
static <T extends Comparable<? super T>> T min(Collection<T> elements)
estatic <T extends Comparable<? super T>> T max(Collection<T> elements)
estatic <T> min(Collection<T> elements, Comparator<? super T> c)
static <T> max(Collection<T> elements, Comparator<? super T> c)
Bpaha HajMarem mAm HajBehn eAeMEHT y KOAEKITU]U (OIrpAHUYCHHA 34 TUIICKE IIAPAMETPE CY

yrporrheHa 300T JeAHOCTABHOCTH).
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“;d._;‘ JOK konekumje n reHepuum (7)

java.util.Collections

estatic <T> void copy(List<? super T> to, List<T> from)

KOITPA CBE EAEMEHTE U3 U3BOPHE AUCTE HA UCTE ITO3UIIN|E Y OAPCAUIITHO] AUCTH.
OApeAHnIITHA AICTa MOPa OUTH AyTa Oap KOAUKO HU3BOPHUIIIHA.

sstatic <T> void fill(List<? super T> 1, T value)

ITONyEbaBa CBE ITO3UIIHU]E § AUCTH UCTOM BpeAHOIMhYy.

estatic <T> boolean addAll(Collection<? super T> c, T... values)

AOAQje CBE BPEAHOCTH Y AATy KOAEKIIH|Y 1 Bpaha true ako je THMe KOAEKIIHja IPOMEIhEHA.
sstatic <T> boolean replaceAll(List<T> 1, T oldValue, T newValue)

3aMEIbYje CBE EAEMEHTE JEeAHAKE CTapO] BPEAHOCTH HOBOM BpeAHoOIThy.

estatic int indexOfSubList(List<?> ], List<?> s)

estatic int lastIndexOfSubList(List<?> 1, List<?> s)

Bpaha HHAEKC IIPBE HAH ITOCAECAIBE ITOAAHCTE OA 1 JeaHake ca s mam -1 ako Hema Takse
rmoaaucre y L

estatic void swap(List<?> I, int i, int j)

pa3Membyje eAEMEHTE Ha AATUM ITO3UITHAjaMa.
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?’{E@ JAK konekuwnje n reHepuum (8)

java.util.Collections

*static void reverse(List<?> 1)

oophe peaocaea eaemenara y auctu. Bpemerncka caoxenoct aaropurma je O(n), rae je n
AYKIHA AHCTE.

sstatic void rotate(List<?> 1, int d)

pOTHpPa EAEMEHTE AUCTE, IIOMEPAjyhi eAEMEHT Ca HHAEKCOM 1 Ha ITO3HUIIH|Y

(1 + d) % Lsize(). Bpemencka caoxenoct aaropurma je O(n), TAE je N AY’KHHA AHCTE.
*static int frequency(Collection<?> c, Object 0)

Bpaha Opoj eAeMeHaTa AHCTE JEAHAKHX AATOM OOJEKTY.

*boolean disjoint(Collection<?> cl, Collection<?> c2)

Bpaha true ako KOAEKIIH]e HEMA]y 3aJEAHIYKIX €AEMEHATA.
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3axBanHuua

BeAnxku aAco Matepujasa KOJH j€ YK/AoYIEH Y OBY IIPE3CHTALIN]Y |€
IIPEY3ET U3 IIPE3CHTAI|E KOJY j€ paHHje (Y BPEME KaAa € OH
ApKa0 Kypc OOJeKTHO OPJEHTHCAHO IPOrPaAMUPAIbE) HAIIPABHIO

pod. Ap Ayrran Tormmh.

XBaaa ripod. Tormmmhy 1IITO ce caraacuo ca yK/Ao>yIuBambeM TOT
MaTepHjaAad § CAAAIIHY IIPE3EHTAIIN|I, KA0 U HAa IIOMOhHN KOjy MH
je IIPY’KUO TOKOM KOHITUIIITPAba U PEAAU3AIIH]E KypCa.

Haaase, jeaarr A€o MaTepHjaAa j€ IPEY3eT OA KOACTHHUIIE
Mapnje Murarosuh,

XBara Mapnjn Muaanosuh Ha momohu y peaansariuju ose
IIpE3EHTAIIH]C.



