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ONPEAEJNIEHUE KOJITEKLUUW

<Gpam> 2011 © EPAM Systems, RD Dep.



OnpeneneHune KONNEKLUNN

Konnekumn - 3T0 XpaHunuiia, nogaepXxumBarowme pasfimdHbie
CNocoObl HaKoOMMeHusa n yrnopsaaodYeHuss ODOBLEKTOB C LEMbHo
obecnevyeHnsa BO3MOXHOCTEN adhheKkTUBHOro AOCTyNa K HAM.

[MfpumeHeHne  Konnekuun ob0ycnaBnmBaeTcsi  BO3POCLUMMU
obbemamn obpabatbiBaeMmomn nHdopmaLun.

Konnekunu B a3blke Java obbeanHeHbl B bmbnmoteke kKnaccos
java.util n npegctaBnalT cobon KOHTEMHepbl, T.e OOBLEKTHI,

KOTOpPbIEe rpynnnupyrotT HECKOJIbKO 3JIEMEHTOB B OTAENbHbIN MOAVIJ1b.

Konnekuun NCMNOIb3YTCH ang XpaHeHus, NouckKa,
MaHUMYNUPOBaHUS U NepeaayYn AaHHbIX.

Konnekuun — 310 OMHaMuUyeckMe MacCUBbl, CBSAI3HbIE CMUCKU,
nepeBbsl, MHOXECTBA, X3aLL-Tabnuubl, CTEKU, odepeau.
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OnpeneneHune KONNEKLUNN

Collections framework - 370 yHUMUUMPOBaAHHAA apXUTEKTypa Ans
npeacTaBneHnss U MaHUNYNUPOBAHUS KOSNEKLNSIMMN.

Collections framework cogepxur:

"  WHTepdencnl
=  Peanusauuu (Implementations)

=  Anroputmbl
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OnpeneneHune KONNEKLUNN

UHTepdhencobl Konnekummn:

® Collection<E> — BepwwnHa unepapxum  OCTanbHbIX
Konnekuyun;

" List<E> - cneumanuampyet konnekumm ana obpaboTku
CMUCKOB;

® Set<E> - cneunanusupyeT Konnekuum ans odbpaboTku
MHOXECTB, CoaepXalwmx YHUKarbHbl€ 9NEMEHTbI;

" Map<K,V> — kapTa oTobpaxeHusi Buaa “krov-3Ha4vyeHume”.

NHTepdencol No3BONAKT MaHUNYNMMPOBaTb KONMNEKUMAMU HE3AaBUCUMO
OT pQeTanen KOHKPETHOW peanusauun, peanusya TemM CcaMbiM
NpUHUMN nonmmopdusma
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OnpeneneHune KONNEKLUNN
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OnpeneneHune KONNEKLUNN
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OnpeneneHune KONNEKLUNN

Bce KoHKpeTHble Knaccbl Java Collections Framework peanusyioTr
Cloneable wn Serializable wHTEpdewnchl, cnegoBaTenbHO, WX
aK3eMnnsipbl MOryT ObITb KNOHNUPOBaHbLI U CEPUAnNU30BaHbl.
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OnpeneneHune KONNEKLUNN

Peanusauum (Implementations)

KoHkpeTHble peanu3aunn nHtepdencoB MOryT ObITb CreayroLwmnx
TUNOB:

=  General-purpose implementations
=  Special-purpose implementations
=  Concurrent implementations

= Wrapper implementations

= Convenience implementations

= Abstract implementations
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OnpeneneHune KONNEKLUNN

General-Purpose Implementations - peanu3aumm obulero
Ha3Ha4yeHusd, Hanbornee 4YacTo Ucnonb3yemMble peann3auun,

® HashSet, TreeSet, LinkedHashSet.
" ArraylList, LinkedList.
® HashMap, TreeMap, LinkedHashMap.

" PriorityQueue
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OnpeneneHune KONNEKLUNN

Special-Purpose Implementations - peanusauun cneumanbHOro
Has3HayeHuda, paspaboTaHbl AN WUCNONb30BaHUS B crheumanbHbIX
CUTyauusax W npeaocTaBnsalT HeCTaHOapTHbIE  XapaKTePUCTUKU

NPOU3BOAUTENBHOCTN, OrPaHUYEHUS] Ha WCMONb3oBaHME WU  Ha
noseaeHue

®  EnumsSet, CopyOnWriteArraySet.
"  CopyOnWriteArrayList
" EnumMap, WeakHashMap, IdentityHashMap
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OnpeneneHune KONNEKLUNN

Concurrent implementations — noTokoBble peanusauumn

®  ConcurrentHashMap

" LinkedBlockingQueue
=  ArrayBlockingQueue

" PriorityBlockingQueue
= DelayQueue

"= SynchronousQueue

® LinkedTransferQueue
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OnpeneneHune KONNEKLUNN

Wrapper implementations — peanusaums obepTku, NPUMEHSIETCH
Onga peanusaumnm HEecKonbKMX TUMOB B OOHOM, 4TOOblI obecneynTb
O00aBMEHHYID WM OrFPaHUYEHHYI (OYHKUMOHANbHOCTb, BCE OHMU
HaxoaaTca B knacce Collections.

= public static <T> Collection<T> synchronizedCollection(Collection<T> c);
public static <T> Set<T> synchronizedSet(Set<T> s); public static <T>
List<T> synchronizedList(List<T> list); public static <K,V> Map<K,V>
synchronizedMap(Map<K,V> m); public static <T> SortedSet<T>
synchronizedSortedSet(SortedSet<T> s); u ap.

= public static <T> Collection<T> unmodifiableCollection(Collection<?
extends T> c); public static <T> Set<T> unmodifiableSet(Set<? extends T>
s); public static <T> List<T> unmodifiableList(List<? extends T> list);
public static <K,V> Map<K, V> unmodifiableMap(Map<? extends K, ?
extends V> m); public static <T> SortedSet<T>
unmodifiableSortedSet(SortedSet<? extends T> s); public static <K,V>
SortedMap<K, V> unmodifiableSortedMap(SortedMap<K, ? extends V>
m);
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OnpeneneHune KONNEKLUNN

Convenience implementations — yqobHble peanusaunm, BbIMONMHEHLI
0ObIYHO C UCMONb30BaHMEM peanu3aunn obLlero HasHayYeHust U
npumeHeHnem static factory methods pansa npegocrtaBneHusd
anbTepHaTUBHLIX MNyTeEN co3gaHus  (Hanpumep, eOVHUYHOW
KOnsekumn)

MonyynTb Takne KONMMNeKuuM MOXHO npu MNOMOLWM CredyoLmnx
METO0B

= Arrays.aslList
®  Collections.nCopies
" Collections.singleton

" emptySet, emptyList, emptyMap. (u3
Collections)
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OnpeneneHune KONNEKLUNN

Abstract implementations — ocHoBa Bcex peanu3aunin KOnmekuun,
KoTopasi obneryaeT co3gaHme COOCTBEHHbIX KOMMEKLMNA.

"= AbstractCollection

" AbstractSet

= AbstractList

= AbstractSequentialList
= AbstractQueue

=  AbstractMap

<epam> 2011 © EPAM Systems, RD Dep. 16




OnpeneneHune KONNEKLUNN

Anroputmbl (Algorithms)

OTO MeTodbl, KOTOPbIE BbLIMOMHAKT HEKOTOPbLIE BbIMUCIEHUS, TaKue
KaKk MOMUCK, COpPTMpPOBKA ODOBLEKTOB, peanunaylLlmnx UHTepdenc
Collection.

OHKM Takke peanuayloT npuHUun nonuvmopdusma, Takum odpasom
OOWH N TOT Xe MeTod MOXeT OblTb MCNOoMb30BaH B pPasfNYHbIX
peanunsauusax Collection nHrepdeunca.

[To  cywecTtBy, anroputMbl MNPEOCcTaBsAlT  YHMUBEpPCasnbHYH
doYHKLMOHaNbLHOCTb.
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UHTEP®EUC COLLECTION
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NuTepdeiic Collection

NHTepdeinc Collection - BeplunHa nepapxmm Konnekuum

NHTepdenc Collection - HauMmeHbWM HabOp XapaKTepUCTUK,
peannayemMbiX BCEMMU KOMNEKUNSIMHU

JDK He npepocTtaBnsger npsamMbix peanunsauuin 3Toro nHTepdenca, Ho
CYLLECTBYET MHOXECTBO peanu3auunm 6onee cneundnydHbIX
noanHtepdencos Takux kak Set n List.

Collection Map
[ [ | T
Set List Queue SortedMap
SortedSet
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NuTepdeiic Collection

public interface Collection<E> extends Iterable<E> {

<epam>

boolean equals(Object o);

int size(); /Bo3BpalLaeT KOIMYECTBO ANIEMEHTOB B
KONNEeKUnu;

boolean isEmpty(); // Bo3Bpalwlaet true, ecrnu Konnekuus
nycra;

boolean contains(Object element); //Bo3Bpalyaer true,
€CIN KOSNeKumna coaepXnT anemeHT element;

boolean add(E element); //go6aenset element k

BbI3bIBAKOLLIEN KOMNMEKLUUM 1 Bo3BpaLlaeT true, ecrnn obbekT
nobaeneH, u false, ecnn element yxxe anemMeHT Konnekuuu;

boolean remove(Object element); //ynanset element n3
KONNEeKUNK;

Iterator<E> iterator(); //so3BpallaeT ntepartop
2011 © EPAM Systems, RD Dep.
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NuTepdeiic Collection

® boolean containsAll(Collection<?> c¢); //Bo3Bpallaer true,
€CI KOSNeKUNa COAEPXKUT BCE dNeMEHTbI U3 C;

" boolean addAll(Collection<? extends E> c); /nobaenser
BCE 9f1IEMEHThI KOMNEKLUMN K BbI3blBalOLLEN KONMEKLWNK;

" boolean removeAll(Collection<?> c); //ynaneHne Bcex
9NEeMEeHTOB AaHHOM KOMNMeKUnKn, KOTopble coaepXaTbCs B C;

" boolean retainAll(Collection<?> c); //ynaneHne anemMeHTOB
OAHHOM KOMSEKUNKN, KOTOPbIE HE coaepXaTbCsl B KOMNIEKLNN

C,
®  void clear(); //ynaneHne Bcex arieMeHTOB.

= Object[] toArray(); /konupyeTt arieMeHTbl KOSNekuumn B
MaccuB OOBHLEKTOB

= <T> T[] toArray(T[] a); /Bo3BpaLLlaeT maccme, cogepKaLinm
BCE 3NeMeHTbI KOMnneKkumn

}
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NuTepdeiic Collection

interface lterable<T>{

" [terator<T> iterator(); / Bo3BpaLlaer urepartop no
MHOXEeCTBY afieMeHTOB T
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NuTepdeiic Collection

Knacc AbstractCollection - convenience class, npegoctaBnser
YacTudHyro peanusaumio nHtepdenca Collection, peanunsyet Bce
MeTOoAbl, 3a UckntoveHnem size() v iterator().
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NuTepdemnc Collection

HekoTopble MeToabl wuHTepdenca Collection moryt ObITb He

peanu3oBaHbl B nogknaccax (HeET  HeobxoAuMMOCTM  UX
peanu3oBbiBaTb). B  3TOoM cnyyae MeTod — reHepupyer
java.lang.UnsupportedOperationException (noaknacc
RuntimeException)

OTO Xopollee peLleHne, KOTopoe cneayeT UCnornb3oBaTh.

public void someMethod () {
throw new java.lang.UnsupportedOperationException() ;

}
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MHOXXECTBA SET
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MHoOXecTBa Set

MHoOXecTBO — Konnekuusi 6e3 NoBTOPSIOLLMXCS 3NIEMEHTOB

NHTepdenc  Set<E> cogepxut  MeTodbl, yHacreanoBaHHbIE
Collection<E> wn pobasnder 3anper Ha aybnupyowmecs
9IEMEHTHI.
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MHoOXecTBa Set

<epam>
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MHoOXecTBa Set

NHTepdenc Set 3abotutca 06 yHMKaANbHOCTM XpaHUMbIX ODBLEKTOB,
YHUKaNbHOCTbL OnpeaenaTcs peanusaumen metoaa equals().
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MHoOXecTBa Set

public interface Set<E> extends Collection<E> {

" int size(); /Bo3BpalLaeT KONMYECTBO AFIEMEHTOB B
MHOXECTBE

® boolean isEmpty(); //Bo3BpallaeT true, ecrnv MHOXeCTBO
nycTo;

® boolean contains(Object element); //so3Bpallaer true,
eCIiM MHOXXECTBO COoAepXuT anemMeHT element

® boolean add(E element); //nobasnsiet element k

BbI3bIBaOLLEMY MHOXXECTBY U BO3BpaLLaEeT true, ecniv o0bekT
nobasneH, u false, ecnu element yxe anemMeHT MHOXeCTBa

® boolean remove(Object element); // yoanset element n3
MHOXeCTBa

" [terator<E> iterator(); // Bo3BpaLlaeT nteparop no

\ /I () -
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MHoOXecTBa Set

® boolean containsAll(Collection<?> c¢); // Bo3spaliaert true,
eCIiM MHOXXECTBO COAEPXKUT BCE ANIEMEHTbI KOMNSEKUUM €

" boolean addAll(Collection<? extends E> c); //nobasneHune

BCEX 3NIEMEHTOB U3 KONJEeKLUUU ¢ BO MHOXECTBO, €CITN UX
eLle HeT

" boolean removeAll(Collection<?> c); //ynansaet u3
MHOXXECTBA BCE 3fIEMEHTbI, BXOASLLMNE B KOMNSEKUMIO €

® boolean retainAll(Collection<?> c¢); //coxpaHsaeT arieMeHThI

BO MHO>XECTBE, KOTOPbIE TAaKXe Coaep>XaTbCA 1N B KOJJ1eEKUNA
C

® void clear(); /ynaneHne Bcex anemMeHToB

®  Object[] toArray(); //konpyeT arnieMmeHTLl MHOXEeCTBa B
MaccmB OOBLEKTOB

" <T> T[] toArray(T[] a); //sBo3BpallaeT maccue, coaepxaLluni

LN - \1H() 3K
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MHoOXecTBa Set

Set Takke gobaBngaeT cornalleHne Ha noBeaeHne MetogoB equals u
hashCode, no3sonstouwmx cpaBHMBaTbh MHOXECTBA Aa)Xe eCrin Ux
peanusauum pasnuyHbl

= [1IBa MHOXXeCTBa CYMTAIOTCS paBHbLIMU, €CITN OHN coAepXKaT
OAINHAKOBbIE 3JTIEMEHTDI
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MHoOXecTBa Set

MpaBuna cpaBHeHUs1 Ha paBeHCTBO

MeToa boolean equals(Object 0)

"  PedrieKCUBHOCTb
o1.equals(o1)

" CMMMeTPUYHOCTb
o1.equals(o2) == e2.equals(o1)
"  TpaH3UMTUBHOCTb
o1.equals(02) && 02.equals(o3) => o1.equals(03)

"  YCTOMYUBOCTb
o1.equals(o2) He nameHsietcsa, ecnu o1 n 02 He
U3MEHSATCA
" O6paboTka null
o1.equals(null) == false
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MHoOXecTBa Set

NHTepdenc SortedSet wuv3 naketa java.util, pacwupsaowmin
nHTepcenc Set, onucbliBaeT ynNnopsiAO0MEHHOE  MHOXECTBO,
OTCOPTUPOBAHHOE MO ECTECTBEHHOMY MNOPSAOAKY BO3pacTaHuUs ero
9NIEMEHTOB  UNM  NO  NOPSAAKY, 3adaHHOMY  peanusaumen

nHtepdenca Comparator.

33
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MHoOXecTBa Set

public interface SortedSet<E> extends Set<E>{

" Comparator<? super E> comparator(); / Bosspaliaet
cnocob yrnopsigoyYeHUs Konnekunm;

" E first(); / MUHMManbHbIN anemMeHT

" SortedSet<E> headSet(E toElement); //nogvHoxxecTBO
anemMmeHToB, MeHblLnX toElement

" E last(); / makcumanbHbIN aN1ieMeHT

" SortedSet<E> subSet(E fromElement, E toElement); //

NOOMHOXECTBO 3rnemMeHToB, MeHbLumnX toElement 1 bonbLie
nnbo paBHbix fromElement

"  SortedSet<E> tailSet(E fromElement); / noomHoXecTBO
aneMeHToB, bonbLnx NMbo paBHbix fromElement
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MHoOXecTBa Set

NHTepdeinc NavigableSet nobaBnsaer BO3MOXHOCTb NeEpeMeLleHus,
"HaBurauum" no oTCOpTUPOBAHHOMY MHOXECTBY.
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MHoOXecTBa Set

public interface NavigableSet<E> extends SortedSet<E>{

" E lower(E e); /I MeTodbl  NO3BOMAIOT  MOMYYUTb
= Efl E e)- COOTBETCTBEHHO MEHbLUMA, MEHbLUE WUIK

oor(E e); paBHbIN, OonNbLWKWA, BonbLe NN pPaBHbLIN
= E higher(E e); 2/1€MEHT M0 OTHOLLEHMIO K 3ajaHHOMY.

" E ceiling(E e);

// meToaa BO3BpaLLaOT COOTBETCTBEHHO NEPBbLIN

. MHOCHGﬂHMﬂSﬂeMeHTH,yﬂaHHHl@(M3Ha60pa
" E pollFirst();

® E pollLast();
P () /[ BO3BpawWlalT UTEpaTo-

pbl KOJINEKUUN B NMOopAdKe
BO3paCTaHUA " y6HBaHMﬂ

" |terator<E> iterator(); 9NeMEeHTOB  COOTBETCT-

BEHHO.
"  [terator<E> descendinglterator();
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MHoOXecTBa Set

/[ meToabl, NO3BONSKLME MNONYYNTb MOAMHOXECTBO 3rieMeHToB. [lapameTpsbl
fromElement v toElement orpaHnymBaoT NOAMHOXECTBO CHMU3Y N CBEPXY, a donaru
frominclusive n tolnclusive nokasbiBaloT, HYXXHO N B pPe3ynbTUpYyoWwmn Habop
BKMOYaTb rpaHuyHble 3nemeHTbl. headSet Bo3Bpawaetr anemMeHTbl C Havana
Habopa [0 ykasaHHOro aremeHTa, a tailSet - otT ykasaHHoro anemeHTa 0O KOHUA
Habopa. [leperpyxeHHble MeToAbl 6€3 JIorMyecknx napamMeTpoB BKIIOYAKT B
BbIXOQHOW HAbOp NepBbLIv ANIEMEHT UHTEPBANa, HO UCKINYatoT NOCNEeaHUN.

<epam>:

SortedSet<E> headSet(E toElement)

NavigableSet<E> headSet(E toElement, boolean
inclusive)

NavigableSet<E> subSet(E fromElement, boolean
frominclusive, E toElement, boolean tolnclusive)

SortedSet<E> subSet(E fromElement, E toElement)
SortedSet<E> tailSet(E fromElement)

NavigableSet<E> tailSet(E fromElement, boolean
inclusive)
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MHoOXecTBa Set

Knacc AbstractSet - convenience class , KOTOpbIM HacnegyeTcsa oT
AbstractCollection 1 peanunayet nutepdenc Set.

<epam>

Knacc AbstractSet npenoctaBnser peanusaumio METOOOB
equals n hashCode;

hash-kogq mMHOXecTtBa — 310 cymma Bcex hash-kogos ero
3NEMEHTOB;

MeToabl size u iterator He peann3oBaHbl.

2011 © EPAM Systems, RD Dep.
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MHoOXecTBa Set

HashSet — HeoTCcOpTUpOBaHHas 1 HeynopagovYeHHasa Konnekuus, angd
BCTaBKM aremMmeHta wucnonbadytorca metoabl hashCode() wu
equals(...).

Uem oadpektuBHen peanusosaH Metonq hashCode(), Tem
adbpekTnBHen paboTaeT Konnekyms.

HashSet uvcnonbayetrca B cnydae, korga nopagok 9MeMeHTOB He
Ba)XE€H, HO BaXHO 4TOObl B KOMSMEKUMM BCE IEMEHTbl Oblnn
YHUKAIbHbI.
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MHoOXecTBa Set

KoHcTpykTOpbl HashSet

HashSet() — cosgaet nyctoe MHOXeCTBO,;

HashSet(Collection<? extends E>c) — cospaer HoBoe
MHOXECTBO C 3flIEMEeHTaMu KOnneKkumn c;

HashSet(int initialCapacity) — cosgaer HoBoe nycToe
MHOXeCTBO pa3mMepa initialCapacity;

HashSet(int initialCapacity, float loadFactor) — cosgaer

HOBOE T[yCTOe MHOXecTBO pasmepa initialCapacity co
cTeneHbto 3anonHeHus loadFactor.

Beibop cnuwkom Gonblon nepBoHavaribHOM BMECTUMOCTU (capacity) MoxeT
00epHYTLCA NOTEPEN NAMSATN U NPOU3BOAUTENBHOCTH.

Belbop cCnvwKkoM ManeHbkOW nepBOHaYanbHOM BMecTUMOCTU (capacity)
YMEHbLUAET NPOM3BOAUTENBHOCTb M3-3a KOMMPOBAHUS AAHHbIX KaXabl pas,
Korga BMECTMMOCTb yBENMYMBaeTCs.

<epam>
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MHoOXecTBa Set

[nsa acdbdekTMBHOCTN 0O6beKThI, JobaBNsieMble B MHOXXECTBO AOMMKHbI
peanun3oBbiBaTb hashCode.

MeTtop int hashCode() - Bo3BpallaeT 3Ha4yeHne XaLl-Koga MHOXeCTBa

lpasuna:

= YCTONYMBOCTb

hashCode() He uamMeHsieTcA, eCNN OO BLEKT He
U3MeHsieTcs

= CornacoBaHHOCTb € equals()
o1.equals(o2) => o1.hashCode() == 02.hashCode()
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MHo)ecTBa Set. Example 01

package java. se. 06.set;
import java.util.HashSet;
import java.util.Set;
public class SetExample {
public static void main (String[] args) {
Set<String> set = new HashSet<String>();
set.add ("London") ;

set.add ("Paris") ;

set.add ("New York");
set.add("San Francisco");
set.add ("Berling") ;

set.add ("New York");
System. out.println(set);
for (Object element : set)
System. out.print (element.toString())

}

Pesynbrar:

[San Francisco, New York, Paris, Berling,
London]
San Francisco New York Paris Berling London
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MHoOXecTBa Set

LinkedHashSet<E> — MHOXeCTBO Ha OCHOBE X3lla C COXpPaHEHUEM
nopsigka obxoga.

<epam> 2011 © EPAM Systems, RD Dep. 43




MHo)ecTBa Set. Example 02

package java. se. 06.set;

import java.util.LinkedHashSet;

import java.util.Set;

public class LinkedHashSetExample ({

public static void main(String[] args) {

Set<String> set = new LinkedHashSet<String>()
// Add strings to the set
set.add ("London") ;

set.add ("Paris");

set.add ("New York");

set.add("San Francisco");
(

set.add ("Berling");
set.add ("New York");
System. out.println (set);
// Display the elements in the hash set
for (Object element : set)
System. out.print (element.toString() + " ");

}

[London, Paris, New York, San Francisco,
Berling]
London Paris New York San Francisco Berling

Pesynbrar:
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MHoOXecTBa Set

TreeSet<E> — peanuayetr uHtepdenc NavigableSet<E>, kotopbin

noaaepXXnBaeT 3MEeMeHTbl B OTCOPTUPOBAHHOM MO BO3pacTaHuUIo
nopsiake.

[Ona xpaHeHnsa o6beKTOB Ncnonb3yeT buHapHoe AepeBo.

[Mpn oobaBneHnn obbekTa B OEpPEeBO OH cpasy Xe pasMellaeTcs B
HeobxoaMMyHo NO3ULINKO C YY4ETOM COPTUPOBKN.

CopTupoBKa npoucxoguTt Gnarogapsi ToMy, 4YTo Bce aAobasnsiemble
areMeHTbl peanusytoT nHTtepdencoel Comparator 1 Comparable.

ObpaboTka onepaunn yganeHust U BCTaBKM OOBLEKTOB MPOMCXOOaUT
MeASieHHee, YeM B X3LU-MHOXECTBax, HO ObICTpee, YeM B CNUCKaX.
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MHoOXecTBa Set

Ncnonb3yetca B TOM cny4vae, ecnm HeobxogMmo WCNonb3oBaTb
onepauuu, onpegeneHHole B uHTepdence - SortedSet,
NavigableSet nnn nrepauunio B onpegeneHHom nopsigke.
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MHoOXecTBa Set

KoHcTpyKkTOpbI TreeSet:

" TreeSet();
" TreeSet(Collection <? extends E> c);
"  TreeSet(Comparator <? super E> c);

"  TreeSet(SortedSet <E> s);
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MHoOXecTBa Set

Knacc TreeSet<E> cooepXut metoabl Mo M3BMEYEHUIO MEPBOro U
nocnegHero (HammeHbllero n Hanbonswero) anemeHToB E first() v
E last().

Metogbl SortedSet<E> subSet(E from, E to), SortedSet<E>
tailSet(E from) n SortedSet<E> headSet(E to) npenHasHayeHbl
01151 N3BeYEeHNa onpeaeneHHon YacTn MHOXeCTBaA.

Metoag Comparator <? super E> comparator() Bo3spawiaet o6bekT
Comparator, wucnonb3yembin AnNa  COPTUPOBKN  ODBLEKTOB
MHoXecTBa unu null, ecnu BbinonHAeTca 06bl4HAA COPTUPOBKA.
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MHo)ecTBa Set. Example 03

package java. se. 06.set;
import java.util.HashSet;
import java.util.Set;
import java.util.TreeSet;
public class TreeSetExample {
public static void main (String[] args) {
// Create a hash set
Set<String> set = new HashSet<String>();
// Add strings to the set
set.add ("London") ;
set.add("Paris") ;
set.add ("New York");
(
(

set.add ("San Francisco");

set.add ("Berling") ;

set.add ("New York");

TreeSet<String> treeSet = new TreeSet<String>(set);

System. out.println (treeSet);
// Display the elements in the hash set
for (Object element : set)
System. out.print (element.toString() + " ");
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MHo)ecTBa Set. Example 03

Pesynbrar:

[Berling, London, New York, Paris, San
Francisco]
San Francisco New York Paris Berling London
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UHTEP®ENC ITERATOR
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Nutepdeiic Iterator

Ons ooxoaa KonmnekuMm MOXXHO UCNOoNb30BaThb:

" for-each

KoHcTpykunsa for-each sBnsietcs kpatkon dpopmon
3annucu obxoga KonmekuMm ¢ MUCNosib30BaHMEM
umkna for.

for (Object o: collection)
System. out.println (o) ;

B |terator

NTepatop 9TO0 OOBEKT, KOTOpbIA MO3BONSAET
OCYLLECTBNATL 00Xo4 KOMMeKunn u npu XenaHuu
yaansaTb N3dpaHHbIE 31EMEHTHI.
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Nutepdeiic Iterator

NHTepdenc Iterator<E> ncnonb3yetrca gna gocrtyna K arieMeHTam
KOJSTNEeKLnm

Iterator<E> iterator() — Bo3BpaLlaeT uteparop
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Nutepdeiic Iterator

public interface Iterator {

<epam>

boolean hasNext(); // BosBpawaer true npu Hanuuum

criegyrowiero anemMeHTa, a B ChnydYae ero OTCYTCTBUSA
Bo3Bpalwlaer false. Wtepatop npm 3TOM OCTaeTcs
HEN3MEHHBIM;

Object next(); / Bo3BpallaeT 0ObLEKT, Ha KOTOPLIW YKa3bIBaET

nTepatop, W nepegBuraeT  TeKyLWWA  yKasaTenb Ha
crneayroLwum nTepartop, npenocTaBnssd OOCTYn K
crnegywuwemy anemMmeHty. Ecnu  cnegoywowun  anemMeHT
KONnekumn oTcyTcTByeT, To MeTtod next() reHepupyet
NUCKITIOMEHUE ;

void remove(); // yoander 0O0bLEKT, BO3BPALLEHHbIN
nocrneaHum Bbi3oBOM MeToaa hext()

2011 © EPAM Systems, RD Dep.
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Nutepdeiic Iterator

NcknoueHuns:

®  NoSuchElementException — reHepupyetca npu
OOCTMXKEHUM KOHLAa KorsieKkumnm

®  ConcurrentModificationException — reHepupyeTcs
NpU N3MEHEHUN KOMJeKLMn
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Nutepdeic Iterator. Example 04

package java. se. 06.set;

import java.util.HashSet;

import java.util.Iterator;

import java.util.Set;

public class IteratorExample {

public static void main(String[] args) {

Set<String> set = new HashSet<String>();
set.add ("London") ;
set.add ("Paris") ;
set.add ("New York"):;
set.add("San Francisco");
set.add ("Berling") ;

set.add ("New York"):;

System. out.println (set);

// Obtain an iterator for the hash set

Iterator iterator = set.iterator();
// Display the elements in the hash set
while (iterator.hasNext ()) {

System. out.print (iterator.next () + " ");
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Nutepdeic Iterator. Example 04

Pesynbrar:

[San Francisco, New York, Paris, Berling,
London]
San Francisco New York Paris Berling London
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Nutepdeiic Iterator

Ucnonb3ynTte Iterator BmecTo for-each ecnn Bam HeobGxoanMmo
yAannUTb TEKYLNN 3NIEMEHT.

= KoHcTpykumns for-each ckpbiBaeTr wuTtepatop, MNO3TOMY
Henb3d Bbi3BaTb remove

= Takke KoHcTpykuusa for-each He npumeHuma gns
dounsTpaunn.

static void filter (Collection<?> c) {
for (Iterator<?> it = c.iterator(); it.hasNext () ;)

if (!'cond(it.next ()))
it.remove () ;
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Nutepdeiic Iterator

YToObl yoanuTb Bce 3K3EeMMNsPbl OMPeOEeneHHoro afieMeHTa e u3
KOMNeKLMn C BOCMONb3ynTech crneaytoLwmm KogoM:

c.removeAll (Collections.singleton(e));

YoanuTb Bce anemMeHTbl null n3 konnekummn

c.removeAll (Collections.singleton qull)) ;

Collections.singleton(), cratndeckmn wmetToad, KOTOpbIM  BO3BpallaeT
NOCTOSIHHOE MHOXECTBO, COAEpPKAaLLee TONMbKO ONpeaerieHHbIN SNEMEHT.
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CPABHEHUE OB bBEKTOB.
COMPATATOR, COMPARABLE
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CpaBHeHue konnekumn. Comparator, Comparable

EcTtecTBeHHbIM nopsaaok coptupoBku (natural sort order) —
€CTECTBEHHbIM U peann3oBaHHbIM NO YMOMYaHUIO (peanu3aymen
meTtoga compareTo uHTepdenca java.lang.Comparable) cnoco6
CpaBHEHUSA OBYX 9K3eMMApOB O4HOro Kriacca.

®  int compareTo(E other) — cpaBHuBaet this obbekT c

other 1 BoO3BpalwlaeT oTpuuaTenbHOe 3HadYeHue ecnu
this<other, 0 — ecnu OHW paBHbl U MNONOXUTENBHOE

3HadeHune ecnu this>other.
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CpaBHeHue konnekumn. Comparator, Comparable

Peanusauna Comparable no3Bonser:
= Bowizeatb Collections.sort nCollections.binarySearch
= BbisbiBaTh Arrays.sort 1 Arrays.binarySearch
*= Wcnonb3oBaTb Takne obbekThl, kKak keys B TreeMap

"  lcnonb3oBaTtb Takme oobekThl, Kak elements BTreeSet
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CpaBHeHue konnekumn. Comparator, Comparable

MeTtoa compareTo AOJTKEH BbIMNOJTHATL CcriegyrLine yCcrioBusl.

sgn(x.compareTo(y)) == -sgn(y.compareTo(x))

ecnn x.compareTo(y) BbiIbpacbiBaeT UCKNIOYEHNE, TO U
y.compareTo(x) gomkeH BblbpacbiBaTb TO Xe UCKINOYEHNE

ecnun x.compareTo(y)>0 un y.compareTo(z)>0, Torga
x.compareTo(z)>0

ecnn x.compareTo(y)==0, u x.compareTo(z)==0, To 1
y.compareTo(z)==

x.compareTo(y)==0, Torga v TonbKo Toraa, korga x.equals(y) ;
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CpaBHeHue konnekumn. Comparator, Comparable. Example 05

package java. se. (06.comparable;
public class Person implements Comparable ({
private String firstName;
private String lastName;
private int age;
public String getFirstName () {
return firstName;
}
public void setFirstName (String firstName) {
this.firstName = firstName;
}
public String getLastName () {
return lastName;
}
public void setlLastName (String lastName) {
this.lastName = lastName;

}
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CpaBHeHue konnekumn. Comparator, Comparable. Example 05

public int getAge () {
return age;

}

public void setAge (int age) {
this.age = age;

}

public int compareTo (Object anotherPerson)

throws ClassCastException {

if (! (anotherPerson instanceof Person))

throw new ClassCastException (

"A Person object expected.");

int anotherPersonAge =
((Person) anotherPerson) .getAge() ;

return this.age - anotherPersonAge;
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CpaBHeHue konnekumn. Comparator, Comparable. Example 05

package java. se. 06.comparable;
import java.util.Arrays;
public class Testing {
public static void main(String[] args) {
Person|[] persons = new Personl[4];

<epam>

persons[0] = new Person();
persons[0] .setFirstName ( "Elvis") ;
persons[0] .setLastName ( "Goodyear") ;
persons[0] .setAge (56) ;

persons[l] = new Person();
persons[l] .setFirstName ( "Stanley") ;
persons[1l].setLastName ( "Clark") ;
persons[1l] .setAge(8);

persons[2] = new Person();
persons[2] .setFirstName ( "Jane") ;
persons[2] .setLastName ( "Graff");
persons[2] .setAge (16);

persons[3] = new Person();
persons[3] .setFirstName ( "Nancy") ;
persons[3] .setLastName ( "Goodyear") ;
persons[3] .setAge (69);
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CpaBHeHue konnekumn. Comparator, Comparable. Example 05

System. out.println ("Natural Order");
for (int i = 0; 1 < 4; i++) {
Person person = persons[i];
String lastName = person.getLastName () ;
String firstName = person.getFirstName () ;
int age = person.getAge()
System. out.println(lastName + ", " + firstName + ". Age:"
+ age);
}
Arrays. sort (persons) ;
System. out.println () ;
System. out.println ("Sorted by age");
for (int i = 0; 1 < 4; i++) {
Person person = persons[i];
String lastName = person.getLastName () ;
String firstName = person.getFirstName () ;
int age = person.getAge()
System. out.println(lastName + ", " + firstName + ". Age:"
+ age);
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CpaBHeHue konnekumn. Comparator, Comparable. Example 05

Natural Order
Goodyear, Elvis.
Age:56

Clark, Stanley. Age:8
Graff, Jane. Age:16
Goodyear, Nancy.
Age:69

Sorted by age

Clark, Stanley. Age:8
Graff, Jane. Age:1l6
Goodyear, Elvis.
Age:56

Goodyear, Nancy.
Age:69

Peaynbrar:
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CpaBHeHue konnekunn. Comparator, Comparable

[Mpn peanusaumm wuHTEpdenca Comparator<T> cyulecTByeT
BO3MOXHOCTb COPTUPOBKM CNUCKa OOBLEKTOB KOHKPETHOro Tuna no
npaBunam, onpeaerneHHbIM ans 3Toro Tuna.

[Ona atoro Heobxognmo peanunaoBatb mMetoq int compare(T ob1, T
ob2), npuHumalowmn B Ka4ecTBe NapamMeTpoB ABa obbekTa Ans
KOTOpPbIX [OOMKHO ObITb oOnpeageneHo BoO3BpallaemMoe Lernoe
3Ha4YeHue, 3HaK KOTOPOro 1 onpeaensieT NpPaBnUNO COPTUPOBKM.

OTOT MEeToq, aBTOMaTU4eCKU Bbi3biBaeTca metoaom public static <T>
void sort(List<T> list, Comparator<? super T>c) knacca
Collections, B kKkadyecTBe nepBOro napameTpa MNPUHUMaOLLNIA
KONMeKUMo, B KayecTBe BTOpPOro — obbekr-comparator, u3
KOTOPOro U3BneKaeTcsl NpaBuno COPTUPOBKM.
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CpaBHeHue konnekumn. Comparator, Comparable

java.util.Comparator — cogepxuT gBa metoaa:

® int compare(T o1, T 02) — cpaBHeHWe, aHanorn4yHoe
compareTo
® boolean equals(Object obj) — true ecnn obj 3aTo

Comparator 1 y Hero Takom e NPUHLUMN CPpaBHEHUS.
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CpaBHeHue konnekumn. Comparator, Comparable. Example 06

package java. se. (06.comparator;
public abstract class GeometricObject {
public abstract double getArea();

}

package java. se. (O6.comparator;

public class Rectangle extends GeometricObject {
private double sideA;
private double sideB;
public Rectangle (double a, double b) {

sideA = a;
sideB = Db;
}
@Override

public double getArea () {
return sideA * sideB;

}
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CpaBHeHue konnekumn. Comparator, Comparable. Example 06

package java. se. (O6.comparator;
public class Circle extends GeometricObject {

private double radius;

public Circle (double r) {
radius = r;

}

@Override

public double getArea () {
// TODO Auto-generated method stub
return 2*3.14*radius*radius;
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CpaBHeHue konnekumn. Comparator, Comparable. Example 06

package java. se. (O6.comparator;
import java.util.Comparator;
public class GeometricObjectComparator
implements Comparator<GeometricObject>,
java.io.Serializable {
private static final long serialVersionUID = 1L;

public int compare (GeometricObject ol,
GeometricObject 02) {
double areal = ol.getAreal();
double area?2 = o2.getAreal();
if (areal < area2) {
return -1;

} else if (areal == area?) {
return 0;
} else {

return 1;
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CpaBHeHue konnekumn. Comparator, Comparable. Example 06

package java. se. (O6.comparator;
import java.util.Comparator;
import java.util.Set;
import java.util.TreeSet;
public class TestTreeSetWithComparator ({
public static void main (String[] args) {
Comparator comparator
= new GeometricObjectComparator () ;
Set<GeometricObject> set
= new TreeSet<GeometricObject> (comparator);
set.add (new Rectangle (4, 5));
set.add (new Circle (40));
set.add (new Circle (40));
set.add (new Rectangle(4, 1))
System. out.println("A sorted set of geometric objects" );
for (GeometricObject elements : set) {
System. out.println("area = " + elements.getAreal());
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CpaBHeHue konnekumn. Comparator, Comparable. Example 06

Peaynbrar:

A sorted set of geometric
objects

area = 4.0

area = 20.0

area = 10048.0
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CINMNCKMU LIST
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Cnuckm List

Cnuncok - ynopsigoveHHas Konnekuma (MHorga HasblBaeTcs sequence)
Cnncok MOXeT cogepXaTb MOBTOPAOLLMECH SNIEMEHTDI.

NMHTepdenc List coxpaHdeT nocnegoBaTenbHOCTb [Jo0aBneHus
9NIEMEHTOB U TMO3BOMSAET OCYLIECTBMATL OOCTYN K 3MEMEHTY no
NHOEKCY.

0 1 2 3 4
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Cnuckm List

Collection
<interface>
[ |
List Queue
<interface> <interface>
2K
' |
- L
__________ : : Deque
' : <interface>
Vector : ?
|
. | :
- e u
| | 1
Stack ArrayList LinkedList
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Cnuckm List

public interface LiSt<E> extends Collection<E> {

B E get(int index); //Bo3BpallaeT 06beKT, HaxoaALWMNCSA B
no3vunun index;

® E set(int index, E element); //aameHaeT anemeHT,
HaxoaAawmnca B no3mumn index oobektom element;

® boolean add(E element); /qobaBnsaer anieMeHT B CNCOK

" void add(int index, E element); //scTtaBnsaer anemeHT
element B no3uyuio index, Nnpmn 3TOM CNMUCOK pasaBuraeTcsd

" E remove(int index); //ynanaer anemMeHT, Haxo4daLKMNCSA Ha
no3nuun index

® boolean addAll(int index, Collection<? extends E> c);

/[pobaBnAaeT Bce aneMeHTbl KOnmnekumm ¢ B CrMCOK, Ha4YMHas C
no3nuun index
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Cnuckm List

" int indexOf(Object 0); /Bo3BpallaeT MHAEKC NepBoro
NOSABNIEHUS 3fIeMEHTa O B CIMUCKE;

" int lastindexOf(Object 0); //Bo3BpallaeT nHgekc nocregHero
NOSIBIIEHMSA SNEMEHTA O B CMUCKE;

= Listlterator<E> listlterator(); //Bo3Bpalyaer ureparop Ha
CMNCOK

= Listlterator<E> listlterator(int index); //Bo3spaliaer

NTepaTtop Ha CrMUCOK, YCTAaHOBMNEHHbIN Ha 3fIEMEHT C NHOEKCOM
index

" List<E> subList(int from, int to); /Bo3BpallaeT HOBLIN

CMNUCOK, npeactasnarLWLmmn cobom YacTb JaHHOro (Ha4YnHas ¢
nosmummn from go nosmumm to-1 BKNIOYNTENBLHO).
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Cnuckm List

Knacc AbstractList npenocraBnser 4yacTudHyro peanusauunto Ons
nHtepdemnca List.

Knacc AbstractSequentialList pacwupser AbstractList, 4ToObI
NpeaocTaBuUTb NOAOAEPXKKY ANA CBA3AaHHbIX CMUCKOB.
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Cnuckm List

Listliterator<E> - 310 ntepatop ansa cnmcka

0 1 2 3 4

N A A
\A/\/C /\/

AA A A

0 1 2 3 4 S
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Cnuckm List

interface Listlterator<e> extends Iterator{

<epam>

boolean hasNext() / boolean hasPrevious() // nposepka

E next() / E previous () // B3aTne anemeHTa

int nextindex() / int previousindex() // onpenenexve nHaoekca
void remove() // ynaneHne anemeHTa

void set(E o) // nameHeHne anemeHTa

void add(E o) // nobasneHne anemeHTa

List list = new LinkedList();

for (Listlterator li = list.listlterator(list.size()); li.hasPrevious(); X
System.out.printin(li.previous());
}
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Cnuckm List

ArrayList<E> — cnncok Ha 6a3e maccuBa (peanusaums List)

=[locTONHCTBa
"  BbICTpbIN AOCTYN NO UHOEKCY

- EbICTpaﬂ BCTaBKa W yaarneHmne asfieMeHToB C KOHLa

" HepgocTtaTku

= MenoneHHasi BcTaBka 1 yaaneHune arnemMeHToB

AHanornyeH Vector 3a uckn4yeHmnem rmnomokobesonacHocmu

lpumeHeHus:

= “BeckoHeYHbIn” MmaccuB

= Crek
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Cnuckm List

KoHcTpykTOpbl ArrayList

" ArrayList() — nycrton cnucok

" ArrayList(Collection<? extends E> c) — konus
Konnekumm

®  ArraylList(int initialCapacity) — nycrton cnucok 3agaHHoM
BMECTUMOCTH
Bmecmumocmb — pearnibHoe KOu4ecmeo 3/1eMeHmMos

[lononHuTenbHble MeToAabl

® void ensureCapacity(int minCapacity) — onpegeneHune
BMECTUMOCTMU

" void trimToSize() — “nogroHka” BMecTnmocTn
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Cnuckm List

LinkedList<E> — gBycBA3HbIM cnncok (peanuaauusa List)

= JlocTOMHCTBA

= BbIicTpoe fobaBneHne 1 yaaneHne anemMeHToB

= HepocTtaTku

= MeaneHHbIW AOCTYMN N0 UHOEKCY

PekomeHayeTcsl  MCMonb3oBaTb, €CnM  HeobxoaMmo  YacTo
0obaBnATb anemMeHTbl B Havano Cnucka unu yaansatb BHYTPEHHWUN
3feMeHT crnmcka

[pumeHeHuUs:

= CrekK
=  Quepenb
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Cnuckm List

KoHcTpykTOpbl LinkedList

" LinkedList<E> () //nycTton cnncok

" LinkedList(Collection<? extends E> c) //konus
Konnekumm

[ononHuTenbHbIE METOAbI
®  void addFirst(E o) /gobaButb B Ha4arno cnucka
®  void addLast(E o) // nobaBuTL B KOHEL, CrincKa
" E removeFirst() / yopannts nepBbin anemeHT
" E removelast() //yoanute nocnegHum anemeHT
= E getFirst()
= E getLast()
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Cnuckwm List. Example 07

package java. se. 06.list;

import java.util.ArraylList;

import java.util.LinkedList;

import java.util.List;

import java.util.ListIterator;

public class ListExample {

public static void main (String[] args) {
List<Integer> arraylist = new ArraylList<Integer>();
arrayList.add(l); // 1 is autoboxed to new Integer (1)
arraylList.add
arraylList.add
arrayList.add
arraylList.add .
arrayList.add (0, 10);
arrayList.add (3, 30);
System. out.println (
"A list of integers in the array list:" );

System. out.println (arraylList) ;
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Cnuckwm List. Example 07

LinkedList<Object> linkedList
= new LinkedList<Object> (arrayList);
linkedList.add (1, "red"):;
linkedList.removelast () ;
linkedList.addFirst ( "green") ;
System. out.println("Display the linked list forward:" );

ListIterator listIterator = linkedList.listIterator():;
while (listIterator.hasNext ()) {
System. out.print (listIterator.next () + " ");
}
System. out.println () ;
System. out.println("Display the linked list backward:" );

listIterator = linkedList.listIterator(linkedList.size());
while (listIterator.hasPrevious()) {
System. out.print (listIterator.previous() + " ");
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Cnuckwm List. Example 07

Peaynbrar:

A list of integers in the array
list:

(Lo, 1, 2, 30, 3, 1, 4]

Display the linked list forward:
green 10 red 1 2 30 3 1

Display the linked list backward:
1 3 30 2 1 red 10 green
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OYEPEAM QUEUE
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Ouepeaun Queue

Ouepeab, NpeaHa3Ha4vyeHHas Ans pasMeLleHnsa anemeHTa nepea ero
obpaboTkon.

Pacwupsier konnekuurwo mMeTodamMu [Ans BCTaBKW, BbIOOPKM WU
NMpOCMOTpa 3reMeHTOB

Ouepeab — XpaHWUNVLLE SNEMEHTOB, MpeaHa3HaYeHHbIX AS
0bpaboTKu.
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Ouepeaun Queue

Kpome 6a30BbIX METOAOB Collection ovyepenb(Queue)
npeaocTaBnsieT AOMNOMNHUTENbHbIE MeToabl Mo  AoGaBneHuio,
N3BMEYEHMIO N NPOBEPKE IIEMEHTOB.

Uawe Bcero nopsgok Bblgaym anemeHtoB cootBetcTByeT FIFO
(first-in, first-out), HO B 06WEeM cny4dae onpenenseTca KOHKPETHOM
peanunsaunen.

Ouepeamn He moryT XpaHuTb null.

Y ovyepeamn MOXeT ObiTb OrpaHUYeH pasmep.
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Ouepeaun Queue

Collection
<interface>

1

Queue
<interface>

[ —————————

PriorityQueue
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Deque
<interface>

P ——— — —

LinkedList
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Ouepeaun Queue

public interface QUeUue<E> extends Collection<E> {

=  Eelement(); // Bo3BpalLaeT, HO He yaansaeT rosfioBHOW 3NeMeHT
ovyepean

® boolean offer(E 0); //gobaenser B KoHel odepean HOBbI
ANeMeHT 1 Bo3BpallaeT true, ecnn BcTaBka yaanace.

= E peek(); // Bo3BpalwlaeT nepsbl arieMeHT ovepeaun, He yaansg
ero.

= Epoll(); / Bo3BpallaeT nepsbi AfIEMEHT U yOanseT ero u3s
oyepenu

" Eremove(); / Bo3Bpawaer M ygansieT rofioBHOW 3MeMeHT
oyepeau
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Ouepeaun Queue

Knacc AbstractQueue — peanunayet metogbl nHTepenca Queue:

= size()

= offer(Object 0)
" peek()

= poll()

= iterator()
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Ouepeau Queue. Example 08

package java. se. 06.queue;
public class QueueExample {
public static void main (String[] args) {
java.util.Queue<String> queue
= new java.util.LinkedList<String>();

queue.offer ("Oklahoma") ;
queue.offer ("Indiana") ;
queue.offer ("Georgia") ;
queue.offer ("Texas");

while (queue.size() > 0)
System. out.print (queue.remove () + " ");
}
}
Pesynbrar:

Oklahoma Indiana Georgia
Texas
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Ouepeaun Queue

NHTepdenc Deque nosBonseTr peanus3oBaTb [ABYyHarnpaslieHHasd
oyepenb, paspeluarollyo BCTaBKy U yoaneHue 9fiEMEeHTOB B [Ba
KOHLUa ovepean.

NHTepdenc Deque onpenensier «AByHanpaBneHHYHO» oyepedb W,
COOTBETCTBEHHO, METOAbl AOCTyna K MepBOMY W MOCreaHeMy
arieMmeHTam OBYCTOPOHHEWN o4vepean.

MeToabl obecnevnBatloT yoaneHme, BctaBky U 06paboTKy afieMEHTOB.
Kaxgblt 3 aTUX METO40B CYLLECTBYET B ABYX doOpMax.

OgHM  MeTodbl CO34alT  UCKIIYUTENBHYK CUTyauuio B cnydvae
Heyda4yHoro 3aBeplleHus, Apyrue BO3BpallaloT Kakoe-nnbo w3
3HadeHun (null nnun false B 3aBUCKMMOCTKN OT TMNa onepauunn).
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Ouepeaun Queue

Bropas dopma pobaBneHns onemMeHToB B o4vYepedb caernaHa
cneuwnaneHo aAnsa peanusauyun Deque, MMeOLWKMX OorpaHUYEHne no
pasmepy.

MeTtogbl addFirst(e), addLast(e) BcTaBnsoT anemeHTbl B Ha4ano n B
KOHeL, ovYepean COOTBETCTBEHHO.

MeTon add(e) yHacneooBaH oT nHTepdenca Queue n abcosnoTHO
aHanorndyeH metoay addLast(e) nHtepdennca Deque.
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Ouepeaun Queue

ArrayDeque - odpektmBHaa peanusaumsa wuHtepdenca Deque
NepeMeHHOro pasmepa

KOHCTpYKTOPBI:

= ArrayDeque(); // cosgaer nycTyi AByHanpasrieHHYH
oyepenb C BMECTUMOCTbLIO 16 3anemMeHTOB

= ArrayDeque(Collection<? extends E> c); // cospaer

[BYHanNpaBneHHy o4yepeab U3 areMeHTOB KOMMeKUun C B
TOM MopsiaKke, B KOTOPOM OHW BO3BpALLAIOTCH UTepaTopoMm
KOnnekumu c.

®  ArrayDeque(int numElements); // cospaetr nycrtyto

OBYHanpaBneHHYo oyepenb C BMECTUMOCTbIO
numElements.
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Ouepeau Queue. Example 09

package java. se. 06.queue;
public class DequekExample {
public static void main (String[] args) {
java.util.Deque<String> deque
= new java.util.LinkedList<String>();

deque.offer ("Oklahoma") ;
deque.offer ("Indiana");
deque.addFirst ("Texas") ;
deque.offer ("Georgia");

while (deque.size() > 0)
System. out.print (deque.remove () + " ");
}
}
Pesynbrar:

Texas Oklahoma Indiana
Georgia
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Ouepeau Queue. Example 10

package java. se. 06.queue;
import java.util.ArrayDeque;
import java.util.Deque;

public class ArrayDequeExample {

public static void main (String args|[]) {
Deque<String> stack = new ArrayDeque<String>();
Deque<String> queue = new ArrayDeque<String>();

stack.push ("A");
stack.push ("B") ;
stack.push ("C") ;
stack.push ("D") ;
while (!stack.isEmpty())
System. out.print (stack.pop() + " ");
queue.add ("A") ;
queue.add ("B") ;
queue.add ("C") ;
queue.add ("D")
while (!queue.isEmpty())
System. out.print (queue.remove () + " "),

.
14
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Ouepeau Queue. Example 10

Pesynbrar:
DCBAABZC
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Ouepeaun Queue

PriorityQueue — 310 Knacc o4yepeaun ¢ npuoputetamu. 1o ymonyaHuio
oyepeob C nNpuoputeTamMm pasMellaeT 3fieMEHThbI  COorfnacHo
€CTECTBEHHOMY MOpsiaKy COPTMPOBKM ucnonb3yda Comparable.
ONMEeMEHTY C  HauMMEHbLUMM  3HA4YEeHUEM npucBanBaeTcH
HanbonblUn npuopuTeT. ECnM HECKONbKO 3MEMEHTOB MMEIT
OOWHAKOBbIM  HaMBbLICIUMA 3MEMEHT — CBA3b onpegensaercs
NPON3BOSLHO.

Takke MOXHO YyKasaTb cneumanbHbli MOPAAOK  pasMeLlleHns,
ncnonb3dya Comparator
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Ouepeaun Queue

KoHcTpykTOopbl PriorityQueue:

®  PriorityQueue(); // cosgaet ovepeab c npuoputetTamm

HayarbHOW eMKOCTbIO 11, pa3mMeLlatoLLyto SfIEMEHTDI
COrfiacHO eCTeCTBEHHOMY MOpPsiAKYy COPTUPOBKN
(Comparable).

"  PriorityQueue(Collection<? extends E> c);
®  PriorityQueue(int initialCapacity);

®  PriorityQueue(int initialCapacity, Comparator<? super
E> comparator);

"  PriorityQueue(PriorityQueue<? extends E> c);

"  PriorityQueue(SortedSet<? extends E> c);
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Ouyepeau Queue. Example 11

package java. se. 06.queue;

import java.util.Collections;

import java.util.PriorityQueue;

public class PriorityQueueExample {
public static void main (String[] args) {

PriorityQueue<String> queuel
= new PriorityQueue<String> () ;
queuel.offer ("Oklahoma") ;
queuel.offer ("Indiana");
queuel.offer ("Georgia");
queuel.offer ("Texas");

System. out.println("Priority queue using Comparable:" );
while (queuel.size() > 0) {
System. out.print (queuel.remove() + " ");
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Ouyepeau Queue. Example 11

PriorityQueue<String> queue?2
= new PriorityQueue<String> (4,
Collections. reverseOrder()) ;
queuel.offer ("Oklahoma") ;
queue2.offer ("Indiana");
queue?2.offer ("Georgia");
queuel.offer ("Texas");

System. out.println ("\nPriority queue using Comparator:" );
while (queue2.size() > 0) {
System. out.print (queue2.remove() + " ");
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Ouyepeau Queue. Example 11

Peaynbrar:

Priority queue using
Comparable:

Georgia Indiana Oklahoma Texas
Priority queue using
Comparator:

Texas Oklahoma Indiana Georgia
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KAPTbl OTOBPAYXXEHUN MAP
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KapTtbl oTo6paxeHnin Map

NHTepdenc Map pabotaer ¢ Habopamum nap OOLEKTOB «KIMHOY-
3Ha4YeHne»

Bce knoum B KapTax YHUKarbHbI.
YHUKanNbHOCTL KNKOYEW onpeaensieT peanusauns metoga equals(...).

[na koppekTHon paboTbl ¢ KapTamMu HeobxoamMmo nepeonpenennTb
metoabl equals(...) n hashCode(), gonyckaetrca agobasneHue
obbekToB 0e3 _nepeonpedeneHunss 3TUX MEeTOAOB, HO HaWTU 3TU
00bekTbl B Map Bbl HE CMOXeTe.
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KapTbl oTo6pa)xxeHmn Map

Map
<interface>
;] SortedMap
rmmmmmeed <interface>
Hashtable i |
|
|
|
NavigableMap
HashMap <interface>
A— -
| |
LinkedHashMap TreeMap
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KapTbl oTo6pa)xxeHmn Map

public interface Map<K,v> {

" V put(K key, V value); // 3anucsb

"V get(Object key); // nonyyeHne sHa4yeHne

" V remove(Object key); // ynaneHue

" boolean containsKey(Object key); // Hanuyune krova

" boolean containsValue(Object value); // Hannyne 3Ha4veHns
" int size(); // paamep oTobpaxeHus

" boolean isEmpty(); / nposepka Ha nycToTy

" void putAll(Map<? extends K, ? extends V> m); // nobasneHue Bcex
nap

" void clear(); // nonHasa o4ncTtka

" public Set<K> keySet(); // MHOXeCTBO knto4en
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KapTbl oTo6pa)xxeHmn Map

public static interface Map.Entry<k,v> {

® boolean equals(Object 0); // cpaBHMBaeT 06bLEKT O C
CyLLUHOCTbIO this Ha paBeHCTBO

= K getKey(); // BO3BpaLLaeT KN4 KapTbl OTOOpaXeHUs
B VgetValue(); // Bo3BpalLaeT 3HadeHne KapTbl OTODpaXxeHus

" int hashCode(); // BosBpallaeT hash-kog ons kaptbl
oTODpaXkeHus

" VsetValue(V value); // yctaHaBnuBaeTt 3HadeHune ans KapThbl
oTODpaXkeHus
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KapTbl oTo6pa)xxeHmn Map

public interface SortedMap<K,v> extends Map<K,V>{

® Comparator<? super K> comparator(); / BosspallaeT komnapaTop,
ncnonb3yembln Ana ynopsgodmsaHusa knoden nan null, ecnn
NCNOSb3yeTCs eCTECTBEHHbIW NOPSA0K COPTUPOBKU

® Set<Map.Entry<K,V>> entrySet(); / Bo3BpallaeT MHOXeCTBO nap
" K firstKey(); // MuHUManbHbIN KoY

" SortedMap<K,V> headMap(K toKey); // otobpaxeHune knioyen
MeHbLUnx toKey

® Set<K> keySet(); / Bo3BpaLLaeT MHOXeCTBO KIto4en
" K lastKey(); / makcumanbHbIN K1Y

® SortedMap<K,V> subMap(K fromKey, K toKey); // otobpaxeHune
Kntoden meHblnx toKey n 6onblue nmbo pasHbix fromKey

" SortedMap<K,V> tailMap(K fromKey); // otobpakeHue kroyen
bonblmnx nmbo paBHbix fromKey
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KapTbl oTo6pa)xxeHmn Map

public interface NavigableMap<K,v> extends
SortedMap<K,V>{

/[ MeTtogbl [pgaHHOroO WHTepdenca COOTBETCTBYHOT MeTodam
NavigableSet, HO N03BONAIOT, KPOME TOro, NOSlydaTb Kak KroYun KapTbl
OTAEeNbHO, Tak M napbl "Kro4v-3HadeHne"

= Map.Entry<K,V> lowerEntry(K key); // verons nosso-nsior
=  Map.Entry<K,V> floorEntry(K key);  nonyunts co-
=  Map.Entry<K,V> higherEntry(K key); OTBETCTBEHHO  MEHb-
= Map.Entry<K,V> ceilingEntry(K key); W11, MeHble 1

- K lowerKey(K key): paBHbIN, 6onbu.|vu7|u,
= K floorKey(K key); Sﬁg;ﬁﬁ Y paB-Hqu(M)
= K higherKey(K key);

3’ OTHOLUEHUIO K 3a-
= K ceilingKey(K key); [aHHOMY.
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KapTbl oTo6pa)xxeHmn Map

/[ Metogbl  pollFirstEntry un  pollLastEntry  BosBpawiatoT
COOTBETCTBEHHO MEPBbLIN N NOCMEOHNN ANEMEHTLI KapTbl, yaanssa ux
n3 konnekumn. Metognbl firstEntry n lastEntry Takxke BosspawiatoT
COOTBETCTBYIOLLMNE 3rIeMEHTbI, HO Be3 yaaneHus.

=  Map.Entry<K,V> pollFirstEntry();
=  Map.Entry<K,V> pollLastEntry();
=  Map.Entry<K,V> firstEntry();
=  Map.Entry<K,V> lastEntry();

// Meton descendingMap BoO3BpallaeT KapTy, OTCOPTUPOBAHHYIO B
obpaTHOM nopsaake:

= NavigableMap<K,V> descendingMap();
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KapTbl oTo6pa)xxeHmn Map

/l MeToapbl, nossonawoLwune NOSy4YnTb Habop KIntoyen,
OTCOPTUPOBAHHbLIX B NPSIMOM 1 0OpaTHOM NOpsAKe COOTBETCTBEHHO:

= NavigableSet navigableKeySet();
= NavigableSet descendingKeySet();
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KapTbl oTo6pa)xxeHmn Map

/[ MeToabl, nossondwowme M3BreYb U3 KapTbl NOAMHOXecTBO. [lapameTpbl
fromKey n toKey orpaHudnBaloT nogMHOXeCTBO CHWU3Y U CBepXY, a hnaru
frominclusive u tolnclusive nokasbiBaloT, HY)XHO N B pPeE3yNETUPYIOLLNKA
Habop BKMo4YaTb rpaHn4yHble anemeHTbl. headMap Bo3BpalLlaeT anemMeHTbl C
Hayana Habopa [0 YykasaHHOro anemMmeHta, a tailMap - oT ykasaHHOro
aneMeHTa OO KoHua Habopa. [leperpyxeHHble MeToabl 6e3 nornveckux
napaMeTpoB BKIOYAKOT B BbIXOOHOW HAabop nepBbIv ANeMeHT MHTepBana, Ho
NCKNKYaT NOCeaHUN.

= NavigableMap<K,V> subMap(K fromKey, boolean
frominclusive, K toKey, boolean tolnclusive);

= NavigableMap<K,V> headMap(K toKey, boolean inclusive);

= NavigableMap<K,V> tailMap(K fromKey, boolean
inclusive);

=  SortedMap<K,V> subMap(K fromKey, K toKey);

=  SortedMap<K,V> headMap(K toKey);

=  SortedMap<K,V> tailMap(K fromKey);
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KapTtbl oTo6paxeHnin Map

HashMap - HeoTcopTMpoBaHHaa W HeynopsagovyeHHad KapTa,
adbpekTnBHocTb paboTtbl HashMap 3aBUCUT OT TOro, HaCKOMbKO
adppekTnBHO peanusosaH metog hashCode().

HashMap moxeT npuHumatb B KadecTtBe kntova null, HO Takon Knrod
MOXET ObITb TONMbKO OAWH, 3HadYeHun null MmoeT ObiTb CKOJSbKO
Yro4Ho.

HashMap<String, String> hashMap =
new HashMap<String, String>();

hashMap.put ("key", "Value for key");
System.out.println (hashMap .get ("key"));
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KapTbl oTo6pa)xxeHmn Map

LinkedHashMap —xpaHuT anemMeHTbl B NOpAAKE BCTaBKN.

LinkedHashMap pobaeBnsiet n ygansiet o0bekTbl MedfieHHee 4YeMm
HashMap, Ho nepebop anemeHToOB npouncxoanT BbiCTpee.
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KapTtbl oTo6paxeHnin Map

TreeMap —xpaHWUT afIEMEHTLI B NOPAAKE COPTUPOBKM.

[Mlo ymonyaHuto TreeMap copTuUpyeT afieMeHTbl MO BO3pacTaHWUio OT
NepBoOro K rnocnegHemy, TakkKe TrMOopsiAOK COPTUPOBKUM MOXET
3agjaBatbca  peanu3auymen  uHtepdencos - Comparator u
Comparable.

Peanunszauns Comparator nepenaetcss B KOHCTpyktop TreeMap,
Comparable ncnonbayetcs npn gobaBrneHUn anemMeHTa B KapTy.
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KapTbl oto6paxenHnn Map. Example 12

package java. se. 06.map;

import java.util.HashMap;
import java.util.LinkedHashMap;
import java.util.Map;

import java.util.TreeMap;

public class MapExample {
public static void main (String[] args) {

Map<String, Integer> hashMap
= new HashMap<String, Integer>();

hashMap.put ("Smith", 30);

hashMap.put ("Anderson", 31);

hashMap.put ("Lewis", 29);

hashMap.put ("Cook", 29);

System. out.println("Display entries in HashMap" );
System. out.println (hashMap) ;
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KapTbl oto6paxenHnn Map. Example 12

Map<String, Integer> treeMap = new TreeMap<String,
Integer> (hashMap) ;
System. out.println("\nDisplay entries in ascending order
of key");
System. out.println (treeMap) ;
Map<String, Integer> linkedHashMap = new
LinkedHashMap<String, Integer> (
le, 0.75f, true);
linkedHashMap.put ( "Smith", 30);
linkedHashMap.put ( "Anderson", 31);
linkedHashMap.put ( "Lewis", 29);
linkedHashMap.put ( "Cook", 29);
System. out.println("\nThe age for " + "Lewis is "
+ linkedHashMap.get ("Lewis") .intValue());
System. out.println (linkedHashMap) ;
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KapTbl oto6paxenHnn Map. Example 12

Peaynbrar:

Display entries in HashMap
{Smith=30, Lewis=29, Anderson=31, Cook=29}

Display entries 1in ascending order of key
{Anderson=31, Cook=29, Lewis=29, Smith=30}

The age for Lewilis 1s 29
{Smith=30, Anderson=31, Cook=29, Lewis=29}
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KapTbl oto6paxenun Map. Example 13

package Jjava. se. 06.map;
import java.util.Iterator;
import java.util.Map;
import java.util.Properties;
public class MapEntryExample {
public static void main (String[] a) {

Properties props = System.getProperties();
Iterator iter = props.entrySet () .iterator();
while (iter.hasNext ()) {

Map.Entry entry = (Map.Entry) iter.next();

System.out.println (entry.getKey () + "
entry.getValue());

}

— " _|_
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KapTbl oto6paxenun Map. Example 13

Peaynbrar:

Java.runtime.name -- Java(TM) SE Runtime Environment
sun.boot.library.path -- C:\Program Files\Java\jre6\bin
Java.vm.version —-- 20.2-b06

Java.vm.vendor —-- Sun Microsystems Inc.

java.vendor.url -- http://java.sun.com/

path.separator -- ;

Java.vm.name —-- Java HotSpot (TM) Client VM
file.encoding.pkg -- sun.io

sun.java.launcher —-- SUN STANDARD

user.country —-- RU

sun.os.patch.level -- Dodatek Service Pack 3
Java.vm.specification.name -- Java Virtual Machine
Specification

user.dir -- F:\ws\Java SE 06

java.runtime.version -- 1.6.0 27-b07
Java.awt.graphicsenv —-- sun.awt.Win32GraphicsEnvironment
java.endorsed.dirs -- C:\Program Files\Java\ljre6\lib\endorsed
os.arch —-- x86
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KJIACC COLLECTIONS
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Knacc Collections

Collections — «knacc, cocToAwMM ©N3 CcTaTUYECKUX METOOOoB,
OCYLLUECTBNAOLWNX  pasnnyHble cnyxebHble onepauun Hag
Konnekumnamu.

sort(List) CopTupoBaThb CMNNCOK, UCMOMb3YyHd merge sort
anropuTMm, C rapaHTUPOBaHHOW CKOPOCTbIO O
(n*log n).

binarySearch(List, Object) BuHapHbLIN NONCK 35IEMEHTOB B CMNUCKE.

reverse(List) N3meHnTbL NopsiaoK 3fIEMEHTOB B CMUCKE Ha
NPOTMBOMOSTOXKHbIN.

shuffle(List) Cny4yanHo nepemMeLwlaTtb 3f1IEMEHTHI.

fill(List, Object) 3aMeHNTb KaXkablh aNeMeHT 3aaHHbIM.
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Knacc Collections

MeToabl Collections Ha3HauyeHue

copy(List dest, List src)

min(Collection)

max(Collection)

rotate(List list, int distance)
replaceAll(List list, Object oldVal, Object
newVal)

indexOfSublList(List source, List target)

lastindexOfSubList(List source, List target)

<epam>
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CkonupoBaTb CMUCOK src B dst.

BepHyTb MUHMManNbHbIA 3NEeMeHT
KOnnekumn.

BepHyTb MakcumarnbHbIN 9neMeHT
Konmnekumn.

LInknnyeckn noBepHyTb CNUCOK Ha
yKa3aHHOE YMCIIO 3NTIEMEHTOB.

3amMeHnTb BCce 0OBbEKThbI Ha
yKasaHHbIE.

BepHyTb MHOEKC nepBoro nogcnucka
source, KOTOPbI/ 3KBUBASIEHTEH target.

BepHyTb MHAEKC nocnenHero
noacnmcka source, KOTOPbIN
9KBUBArEHTEH target.
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Knacc Collections

MeToabi Collections Ha3HauvyeHue

swap(List, int, int)

unmodifiableCollection
(Collection)

synchronizedCollection
(Collection)

checkedCollection(Collection<E>
c, Class<E> type)

<T> Set<T> singleton(T o);
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3aMEHUTb SNEMEHTbLI B YKa3aHHbIX MO3NLNAX
Cruncka.

Cosgaet HEM3MEHAEMYHO KOMUIO KONSEKLUMMN.
CyLLeCTBYIOT OTAENbHbIE METOALI A4 Set, List,
Map, n 1.4.

Cosgaet NoToko-6e3onacHyo KOnuwo
konnekuuun. CyuecTByoT OTAeNbHbIE METOAbI
ana Set, List, Map, n 1.4.

Cospgaet Tnno-6e3onacHyto KON Konnekumnu,
npenoTBpaLlas NnosBneHne HepaspeLleHHbIX
TMNOB B Konnekunn. CyLecTBYHOT OTAESNbHbIE
MeToabl Ang Set, List, Map, 1 T.A4.

Cosgaet HeM3MeHsIEMbIN Set, cogepXxaLlyro
TONbKO 3adaHHbIN 06bEKT. CyLLecTBYIOT
mMeToabl Ans List u Map.




Knacc Collections

MeTopabl Collections Ha3HauyeHue u

<T> List<T> nCopies(int n, T o)

frequency(Collection , Object)

reverseOrder()

list(Enumeration<T> e)

disjoint(Collection, Collection)

addAll(Collection<? super T>, T[])

newSetFromMap(Map)

asLifoQueue(Deque)
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CospgaeTt HensmeHsiemMbln List, cogepxawmn n
Konun 3agaHHoOro obbekTa.

lNogcuuTaTb KONMMYECTBO ANNIEMEHTOB B
KOoJNnekuuu.

BepHyTb Comparator, KOTOpble Npeanonaraet
obpaTHbIN NOPSA0K COPTUPOBKM 3NEMEHTOB.

BepHyTb Enumeration B BuAe ArrayList.

OnpenenuTb, YTO KONNEKUNN HE coaepKaT
OOLLMX 9NIEMEHTOB.

[100aBUTb BCe aNeMeHTbl 3 MaccuBa B
KOMneKumto

Cospatb Set u3 Map.

Cospgatb Last in first out Queut npegcTtaBneHne
n3 Deque.




Knacc Collections. Example 14

package java. se. 06.collections;
import java.util.Arrays;
import java.util.Collections;
import java.util.List;
public class CollectionsExamplel {
public static void main (String[] args) {
List<String> listl
= Arrays.asList("red", "greean", "blue");
Collections. sort(listl);
System. out.println(listl);
List<String> 1list?2
= Arrays. asList("greean", "red", "yellow",

System. out.println(list2);

Pesynbrar:

[blue, greean, red]
[yellow, red, greean,
blue]
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"blue 1A} ) ’.
Collections. sort(list2, Collections. reverseOrder()) ;
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Knacc Collections. Example 15

package java. se. (O6.collections;
import java.util.Arrays;
import java.util.Collections;
import java.util.List;
import java.util.Random;
public class CollectionsExample2 {
public static void main (String[] args) {
List<String> listl
= Arrays.asList("yellow", "red", "green",
Collections. reverse(listl);
System. out.println(listl);
List<String> 1list?2
= Arrays.asList("yellow", "red", "green",
Collections. shuffle(list?2);
System. out.println(list2);

}

Pe3yanaT: [blue, green, red,
yellow]
[yellow, blue, green,
red]
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"blue" ) ;

"blue") ;
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Knacc Collections. Example 16

package java. se. (O6.collections;
import java.util.Arrays;
import java.util.Collections;
import java.util.List;
import java.util.Random;
public class CollectionsExample3 {
public static void main (String[] args) {
List<String> 1list3
= Arrays.asList("yellow", "red", "green", "blue");
List<String> list4
= Arrays.asList("yellow", "red", "green", "blue");
Collections. shuffle(list3, new Random(20)) ;
Collections. shuffle(list4, new Random(30));
System. out.println(list3);
System. out.println(listi4);

Pe3yﬂbTaT: [blue, yellow, red,
green]
[red, blue, yellow,
green]

<épam> 2011 © EPAM Systems, RD Dep. 134




Knacc Collections. Example 17

package java. se. (06.collections;
import java.util.Arrays;
import java.util.Collections;
import java.util.GregorianCalendar;
import java.util.List;
public class CollectionskExampled {
public static void main (String[] args) {
List<String> listl
= Arrays.asList("yellow","red", "green", "blue");
List<String> list2 = Arrays. asList("white", "black");
Collections. copy(listl, 1list2);
System. out.println(listl);
List<GregorianCalendar> 1list3
= Collections. nCopies (5,
new GregorianCalendar (2005,0,1));

}

Pe3yanaT: [white, black, green,

blue]

<épam> 2011 © EPAM Systems, RD Dep. 135




Knacc Collections. Example 18

package java. se. 0O6.collections;
import java.util.Arrays;
import java.util.Collections;
import java.util.List;
public class CollectionsExampleb {
public static void main(String[] args) {
List<Integer> 1list3 = Arrays
.asList (2, 4, 7, 10, 11, 45, 50,
System.out.println (" (1) Index: "
+ Collections.binarySearch(list3,
System.out.println (" (2) Index: "
+ Collections.binarySearch(list3,
List<String> list4 = Arrays.asList("blue",
System.out.println (" (3) Index: ,
+ Collections.binarySearch(list4,
System.out.println (" (4) Index: ,
+ Collections.binarySearch(list4,

. (1) Index: 2
Pesynbrar: S
-4
(3) Index: 2
(4) Index:
-2
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9)):

"green", "red") ,.

"red") ) ;

"cyan") ) ;
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Knacc Collections. Example 19

package java. se. (06.collections;

import java.util.Arrays;

import java.util.Collections;

import java.util.List;

public class CollectionsExample6 {

public static void main (String[] args) {

List<String> list = Arrays. asList("red", "green", "blue");
Collections. fill(list, "black");
System. out.println(list);

Pesynbrar:
[black, black,

black]
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Knacc Collections. Example 20

package java. se. (06.collections;

import java.util.Arrays;

import java.util.Collection;

import java.util.Collections;

public class CollectionsExample7 {

public static void main(String[] args) {
Collection<String> collection
= Arrays.asList("red", "green", "blue");

System. out.println(Collections. max(collection));
System. out.println(Collections. min(collection));

Pesynbrar:

[black, black,
black]
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Knacc Collections. Example 21

package java. se. (06.collections;
import java.util.Arrays;
import java.util.Collection;
import java.util.Collections;
public class CollectionsExample8 {
public static void main (String[] args) {
Collection<String> collectionl
= Arrays.asList("red","cyan");
Collection<String> collection?2
= Arrays.asList("red","blue");
Collection<String> collection3
= Arrays.asList("pink","tan");
System. out.println (
Collections.disjoint(collectionl, collection?));
System. out.println (

Collections.disjoint(collectionl, collection3));
}

Pesynbrar: false

true
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Knacc Collections. Example 22

package java. se. (O6.collections;
import java.util.Arrays;
import java.util.Collection;
import java.util.Collections;
public class CollectionsExample9 {
public static void main (String/[]
Collection<String> collection
= Arrays.asList("red","cyan","red");
System. out.println (

Collections. frequency(collection, "red"));

args) |

Pesynbrar:
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Knacc Collections. Example 23

package java. se. (06.collections;

import java.util.ArraylList;

import java.util.Arrays;

import java.util.Collections;

import java.util.List;

public class CollectionskExamplelO {

public static void main (String[] args) {
String init/[]
= { "One"“,"Two"“,"Three"“, "One", "Two", "Three" };

List listl = new ArraylList (Arrays. asList(init));
List list2 = new ArraylList (Arrays. asList(init));
listl.remove ("One") ;
System. out.println(listl);
list2.removeAll (Collections. singleton("One"));
System. out.println(list2);

}

Peaynbrar:

[Two, Three, One, Two,
Three]
[Two, Three, Two, Three]
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YHACNNIEQOBAHHDIE
KOJINEKLUUU

<epam> 2011 © EPAM Systems, RD Dep. 142




YHacnengoBaHHbIe KOJIJ1IeKUuum

YHacnepoBaHHble konnekuun (Legacy Collections) — 910 kKonnekuum
a3blka Java 1.0/1.1

B pspe pacnpegeneHHbIX MpUnoXeHun, HanpmmMmep ¢ NCNOSTIb30BaHNEM
CEepBneToB, OO0 CUX TMOp TMPUMEHSIKOTCA yHacnegoBaHHbIE
konnekumn, 6onee wmeaneHHble B 00paboTke, HO nNpu 3TOM

noTokobe3onacHble, CyllecTBOBaBlLUME B SA3blke Java C MOMEHTa
ero cosfgaHus.
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YHacneaosaHHbIE KOJIJ1IeKLun

List Map
<interface> <interface>
IAY A .
| : BitSet
: | (not thread-safe)
Vector Hashtable
(synchronized) (synchronized)
?‘ ? Enumeration
: - <interface>
Stack Properties
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YHacnengoBaHHbIe KOJIJ1IeKUuum

Vector —ycrtapeBwas Bepcusa Arraylist, ero @yHKUMOHANIBHOCTb
cxoxa c Arraylist 3a nckniovyeHnem Toro, YTo KroyeBble MeToAbl
Vector CUHXpOHM3MpPOBaHbI and  6e3onacHon paboTbl C
MHOIOMOTOYHOCTbIO. N3-3a TOro YyToO MeTOobl Vector
CUHXPOHU3NpoBaHbI, Vector pabotaet meaneHee 4yem Arraylist.

KoHcTpyKkTOpbI Knacca Vector
= Vector()
® Vector(Collection<? extends E> c).

®  Vector(int initialCapacity)

®  Vector(int initialCapacity, int capacitylncrement)
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YHacnepoBaHHbIe Kosnekyuu. Example 24

package java. se. 06.legacy;
import java.util.Enumeration;
import java.util.Vector;
public class VectorExample {
public static void main (String args([]) {
// initial size 1is 3, increment is 2
Vector v = new Vector (3, 2);
System. out.println("Initial size: " + v.size());
System. out.println("Initial capacity: ™
+ v.capacity());
.addElement (new Integer(l)):
.addElement (new Integer(2));
.addElement (new Integer (3))
.addElement (new Integer (4)):
System. out.println("Capacity after four additions: “
+ v.capacity());
v.addElement (new Double (5.45));
System. out.println ("Current capacity: "
+ v.capacity());

’

< < < <
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YHacnepoBaHHbIe Kosnekyuu. Example 24

v.addElement (new Double (6.08)) ;
v.addElement (new Integer (7)),
System. out.println("Current capacity: "
+ v.capacity());
v.addElement (new Float (9.4));
v.addElement (new Integer (10));
System. out.println("Current capacity: "
+ v.capacity());
v.addElement (new Integer(l1l));
v.addElement (new Integer(l2));
System. out.println("First element: "
+ (Integer) v.firstElement());
System. out.println("Last element: "
+ (Integer) v.lastElement()):
if (v.contains(new Integer(3)))
System. out.println("Vector contains 3.");
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YHacnepoBaHHbIe Kosnekyuu. Example 24

// enumerate the elements in the vector.
Enumeration vEnum = v.elements();

System. out.println("\nElements in vector:");
while (vEnum.hasMoreElements())

System. out.print (vEnum.nextElement () + " ");
System. out.println();

}

Pe3yanaT; Initial size: O
Initial capacity: 3
Capacity after four additions:
5
Current capacity: 5
Current capacity: 7
Current capacity: 9
First element: 1
Last element: 12
Vector contains 3.
Elements in vector:
1 2 3 4 5.45 6.08 7 9.4 10 11
12
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Enumeration — o00bekTbl KnaccoB, peanuaylowmx OaHHbIN

NHTepdeNnc, ncnonb3yTcs Ans NPeaocTaBneHns oaHOMPOXOAHOro
nocrneaoBaTenibHOIMo A0CTYyNa K cepmum 0ObeKTOB:

Hashtable<String, String> t =

.
LA 4

for (Enumeration<String> e = t.keys(); e.hasMoreElements () ;)
{

String s = e.nextElement|()

}

public interface Enumeration<g>{

®  boolean hasMoreElements();

= E nextElement() ;
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YHacneaosaHHbIE KOJIJ1IeKLun

Knacc Stack nosBonsieT cospaBaTb odepeab Tuna last-in-first-out
(LIFO)

public class StaCK<E> extends Vector<E> {
= public boolean empty();
" public synchronized E peek();
" public synchronized E pop();
" public E push(E object);

] pub"c synchrnniw:d int caarch/ODhiact n)-

PUSH b PEEK
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YHacnepoBaHHbIe Kosnekuyuu. Example 25

package java. se. 06.legacy;
import java.util.Stack;
import java.util.StringTokenizer;
public class StackExample {
static boolean checkParity(String expression,
String open, String close) {
Stack stack = new Stack();
StringTokenizer st
= new StringTokenizer (expression, " \t\n\r+*/-(){}", true);
while (st.hasMoreTokens ()) {
String tmp = st.nextToken () ;
if (tmp.equals (open))
stack.push (open) ;
if (tmp.equals(close))
stack.pop (),
}
if (stack.isEmpty()) return true;
else return false;
}
public static void main (String[] args) {
System.out.println (
checkParity("a - (b - (¢ —a) / (b +c) = 2)", "(", ")Y"));
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YHacnengoBaHHbIe KOJIJ1IeKUuum

Hashtable — nocne moaondpukauun B JDK 1.2 peanusyet nHrepdgenc
Map. lNopsaaok cnegoBaHUsA nap Krod/3HavyeHne He onpeaeneH.

KoHcTpyKkTOpbl Hashtable
® Hashtable() ;
®  Hashtable(int initialCapacity) ;

" Hashtable(int initialCapacity, float loadFactor) ;

" Hashtable(Map<? extends K,? extends V> t);
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YHacnepoBaHHblIe kKonnekynu. Example 26

package java. se. 06.legacy;

import java.util.Collection;
import java.util.Enumeration;
import java.util.Hashtable;
import java.util.Iterator;

public class HashtableExample {
public static void main (String[] args) {
Hashtable<String, String> ht
= new Hashtable<String, String>();
ht.put("1", "One");
ht.put ("2", "Two");
ht.put ("3", "Three");
Collection ¢ = ht.values();

Iterator itr = c.iterator();
while (itr.hasNext()) {
System.out.println(itr.next());
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YHacnepoBaHHblIe kKonnekynu. Example 26

c.remove ("One") ;
Enumeration e = ht.elements ()
while (e.hasMoreElements()) {
System. out.println(e.nextElement ());

}

Pesynbrar:

Three
Two
One
Three
Two
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YHacnengoBaHHbIe KOJIJ1IeKUuum

Knacc Properties npegHasHadyeH Onsi xpaHeHust Habopa CBOUCTB
(napameTpoB).

MeTtoabl
® String getProperty(String key)

® String getProperty(String key,String defaultValue)
NO3BOSIAOT NOSY4YNUTb CBOMCTBO M3 Habopa.

C nomoLwybo meToaa

= setProperty(String key, String value)
9TO CBOMCTBO MOXHO YCTaHOBUTL.
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YHacneaosaHHbIE KOJIJ1IeKLun

MeTopg,

" Joad(InputStream inStream)
NO3BONSAET 3arpy3nTb Habop CBOMCTB 13 BXOAHOMO NOTOKA.

[MapameTpbl npeacTtaBnaAlT cobon CTpPokKM npeacTtaBnsiowme cbon
napbl KIo4/3Ha4YeHne.

[pennonaraetcs, 4YTo NO yMOMYaHUIO ucnonb3yeTtcs koauposka ISO
8859-1.
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YHacnenoBaHHbIe Kosnekuyuu. Example 27

package java. se. 06.legacy;

import java.util.Iterator;
import java.util.Properties;
import java.util.Set;

public class PropertiesExample {
public static void main (String[] args) {
Properties capitals = new Properties();
Set states;
String str;
capitals.put("Illinois", "Springfield"):;
capitals.put ("Missouri", "Jefferson City");
capitals.put ("Washington", "Olympia"):;
(
(

capitals.put("California"™, "Sacramento");
capitals.put ("Indiana", "Indianapolis");
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YHacnenoBaHHbIe Kosnekuyuu. Example 27

// Show all states and capitals in hashtable.
states = capitals.keySet(); // get set-view of keys

Iterator itr = states.iterator();
while (itr.hasNext()) {
str = (String) itr.next();
System. out.println ("The capital of “
+ str + " is "
+ capitals.getProperty(str) + ".");

}
System. out.println() ;

// look for state not in list
str = capitals.getProperty( "Florida",
System. out.println("The capital of Florida 1is

+ str + ".");

— specify default
"Not Found");

A\
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YHacnenoBaHHbIe Kosnekuyuu. Example 27

Peaynbrar:

The capital of Missouri is Jefferson
City.

The capital of Illinois is Springfield.
The capital of Indiana is Indianapolis.
The capital of California is Sacramento.
The capital of Washington is Olympia.
The capital of Florida is Not Found.
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YHacnengoBaHHbIe KOJIJ1IeKUuum

Knacc BitSet npegHasHadyeH anga paboTbl ¢ nocneagoBaTenbHOCTAMMN
ouToB.

Kakabll KOMMOHEHT. 3TOM KOMMEeKUnun MOXET npuHuMaTb OyneBo
3Ha4yeHue, KoTopoe o0bo3Ha4yaeT ycTaHoBMNEH BUT UMK HET.

Copoepxumoe BitSet moxeTr 6bITb MOAUMPUUNPOBAHO COOEPXKUMbBIM

apyroro BitSet ¢ ncnonososaHnem onepauumn AND, OR unnn XOR
(ncknovatroLlee nnn).

BitSet nmeet Tekywmnn pasmep (KONMYeCTBO YyCTaHOBMEHHbLIX DUTOB)
MOXET ANHAMUYECKN NBMEHSATCA.
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YHacnengoBaHHbIe KOJIJ1IeKUuum

Mo ymonuaHuio Bce 6uThl B Habope yctaHasnueatotcs B O (false).

YctaHoBka 1M ouncTtka outoB B BitSet ocyuwlectenaerca metogamu
set(int index) u clear(int index).

MeTtopa int length() Bo3Bpaluaet "nornyecknn” pasmep Habopa duTos,
int size() Bo3BpawWaeT KONMYECTBO NaMSATU 3aHMMaeMon GUTOBON
nocnegoBartenbHOCTLIO BitSet.
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YHacnenoBaHHblIe Kosnekymu. Example 28

package Jjava. se. 06.legacy;
import java.util.BitSet;
public class BitSetExample {
public static void main (String[] args) {
BitSet bsl = new BitSet();
BitSet bs2 = new BitSet();
bsl.set (0);
bsl.set (2);
bsl.set (4);
System.out
.println ("Length = “ + bsl.length()
+ " size = " 4+ bsl.size());
System.out.println (bsl);
bs2.set (1) ;
bs2.set (2) ;
bsl.and (bs2) ;
System.out.println (bsl);

Pesynbrar: Length = 5 size = 64
{0, 2, 4}
{2}
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KOJIJIEKUMWN ANA
NEPEYNCJIEHN
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Konnekuun ana nepeyncneHumn

AbcTpakTHbIn Knacc EnumSet<E extends Enum<E>> (Hacneayetca
oT abcTpakTHoro knacca AbstractSet) - cneunansHoO peanusoBaH
ansa paboTtsl ¢ TUNAMn enum.

Bce oanemeHTbl TakoW  KOMMEKUUM  AOMKHbl  MpUHaAnexartb
eJVWHCTBEHHOMY TUMY enum, onpeaeneHHOMY SIBHO UM HESIBHO.

BHyTpeHHe MHOXeCTBO NnpeacTtaBuMo B Buae Bektopa bmutos, 0ObIYHO
eauHcTBeHHoro long.

MHoXecTBa HyMepaTopOoB NoAaepXMBatoT nepedbop no guManasoHy m3
HyMepaTopOB.

CKOpPOCTb BbINOMHEHUSI OnepauuMi Hag TakMM MHOXECTBOM OYeHb
BbICOKA, AaXe ecnn B Hel y4yacTByeT Oonblioe KONMU4ecTBO
3MNEMEHTOB.
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Konnekuuu gna nepeuyncneHnm

CospaHune EnumsSet

" EnumSet<T> EnumSet.noneOf(T.class); // cozgaet nyctoe
MHOXECTBO HYMEPOBAaHHbIX KOHCTAHT C YKa3aHHbIM TUMNOM
anemeHTa

" EnumSet<T> EnumSet.allOf(T.class); // cosgaer
MHOXECTBO HYMEpPOBaHHbIX KOHCTaHT, coaepallee Bce
9NIEMEHTbI yKa3aHHOro Tuna

" EnumSet<T> EnumSet.of(e1, e2, ...); // cosgaert
MHOXECTBO, NepBoOHa4arnbHO coaepallee yKkasaHHble
9N1EMEHTbI

" EnumSet<T> EnumSet.copyOf(EnumSet<T> s);
"  EnumSet<T> EnumSet.copyOf(Collection<T> t);
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Konnekuuu gna nepeuyncneHnm

" EnumSet<T> EnumSet.complementOf(EnumSet<T> s); //

co3aaeTcAd MHOXeCTBO, coiepXKallee BCE AJIEMEHTHI,
KOTOpPblIE OTCYTCTBYHOT B YKa3aHHOM MHOXECTBE

"  EnumsSet<T> range(T from, T to); // cosgaet MHOXeCTBO 13
9NeMeHTOB, cofepXallmMxca B guanasoHe, onpeaesieHHOM
OBYMS dnemeHTamu

[1pn nepenade BbllLeyKkasaHHbIM MeTOogaM B KadecTBe napameTtpa null
bynet creHepupoBaHa NCKIIOYUTESbHAS cuTyauus

NullPointerException

private enum PCounter {UNO, DOS, TRES, CUATRO, CINCO, SEIS, SIETE};

private Set<PCounter> es = null;
es = Collections.synchronizedSet (EnumSet.allOf (PCounter.class)) ;
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Konnekunn ana nepeuncneHnin. Example 29

package java. se. 0O6.enum ;
import java.util.EnumSet;
enum Faculty {
FFsM, MMF, FPMI, FMO, GEO
}
public class EnumSetExample {
public static void main (String[] args) {
/*
* MHOXeCTBO setl comepXxmuT BJIEMEHTH TMIIA €num M3 MHTepBaJa,
* ONpemneJIEeHHOT'O OBYyMS 3JIEMeHTaMMU
*/
EnumSet<Faculty> setl = EnumSet.range(Faculty.MMF, Faculty.FMO);
/*
* MHOXeCTBO set2 OymeT comepXaTb BCEe DJIEMEHTH, HE CcomepXalrecs B
* MHOXecTBe setl

*/
EnumSet<Faculty> set2 = EnumSet.complementOf (setl);
System.out.println (setl);
System.out.println (set2);

}
Pesynbrar:

[MMF', FPMI, FMO]
[FFSM, GEO]
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Konnekuun ana nepeyncneHumn

EnumMap - BbicOKO npousBoauTenbHoe oTobpaxeHune (map). B
Ka4eCTBE KIIl0YEeN WUCMNONb3YKTCHA 3MEMEHTbl MNEepPevYnCrieHnd, YTo
no3sonsiet peanu3oBbiBatTb EnumMap Ha 0ase maccua. Null
knoun  3anpeweHbl.  Null  3HayeHna  pgonyckawTcda. He
CUHXPOHU3NpoBaHo. Bce ocHoBHble onepaunn ¢ EnumMap
coBepLlarTca 3a MnocTodaHHoe Bpems. Kak npasuno EnumMap
paboTaet 6bicTpee, Yem HashMap.

Co3paHne EnumMap

= EnumMap<K, V>(K.class);
" EnumMap<K, V>(EnumMap<K, V>);
= EnumMap<K, V>(Map<K, V>);
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Konnekuuu gna nepeuyncneHnm

Cospgatb 06bekT EnumMap:

private EnumMap em = null;
private enum PCounter {UNO, DOS, TRES,
CUATRO} ;

em = new EnumMap (PCounter. class);

Co3aaTb CUHXPOHM3UPOBAHHbLIN 00bekT EnumMap:

private Map em = null;

em = Collections.synchronizedMap ( new
EnumMap (PCounter. class)) ;
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Konnekuun ana nepeuncneHun. Example 30

package java. se. 06.enum ;
import java.util.EnumMap;
enum Size {
S, M, L, XL, XXL, XXXL;
}
public class EnumMapExample {
public static void main(String[] args) {
EnumMap<Size, String> sizeMap
= new EnumMap<Size, String>(Size. class);
sizeMap.put (Size. S, "S");
sizeMap.put (Size. M, "M");
sizeMap.put (Size. L, "L");
sizeMap.put (Size. XL, "XL");
sizeMap.put (Size. XXL, "XXL");
sizeMap.put (Size. XXXL, "XXXL");

for (Size size : Size. values()) {
System. out.println (size
+ ":" + sizeMap.get(size));
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Konnekuuu gna nepeuyncneHnm

Peaynbrar:

<epam>
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598

M:M

L:L

XL: XL
XXL: XXL
XXXL : XXXL
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