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Collections Framework O6we ceegeHns

Y10 Takoe KoAneKunm

Pa3HoobpaszHble KOHTeliHepb! A5l XpaHeHMst Habopos 0bBLEKTOB
o [MpenocTaBAstoT 3HAYUTENBHO DBOMbLIE BO3SMOXHOCTEN, YEM MaCCMBbI

e B nepByrO o4epenb, BOSMOXHOCTb AO6aBﬂeHI/IF| N yaaneHnsa 31€MEHTOB
C ANHAMWYECKNM U3MEHEHNEM pa3Mepa KONNEKUNN

@ B otnnune ot MaCCnBoOB, MOTyT XpPaHUTb TOJIbKO O6'b€KTbI, HO HE
NMPUMUTUNBHbIE TUMbI (OAHaKO MO>XHO NCNOJIb30BaTb KJ'IaCCbI—O6epTK|/|)



Collections Framework O6we ceegeHns

Pa3HOBI/Iﬂ|HOCTI/I KOJ'IJ'IeKLIlI/II7I

@ java.util.List — cnmcok
(pukcnpoBaHHbIfi NOPSAOK, AOCTYN K 3NEMEHTAM MO NHAEKCY)

@ java.util.Set — MHOXeCTBO
(Kaxabll aneMeHT BCTpevaeTcst He bonee ogHOro pasa)

@ java.util.Map — accoumaTuBHbIA Maccue
(Habop nap «kntOY—3HaYeHME)
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Collections Framework O6we ceegeHns

java.util.Collection

o bazosbili nHTepdeiic ans Konnekuuii

@ OcHoBHble onepauuu:

int size()

boolean isEmpty()

boolean contains(Object o) — ucnonb3yer equals
boolean add(E e)

boolean remove(Object o)

void clear()
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Collections Framework O6we ceegeHns

java.util.Iterator

@ EnnHoobpasHbili cnocob obxoga 31eMeHTOB KONAEKLUN

o Onepauyuu:
e boolean hasNext ()
o E next()
e void remove()

@ [lo BO3MOXHOCTM chefyeT MCNonb30BaTh UMk foreach BMecTo
sABHON paboTbl C UTepaTOpOM
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Collections Framework Cnnckn

java.util.List

@ DuKcrmpoBaHHbIA NOPSAOK

@ [loctyn k anemeHTaM No MHAEKCY

o Onepauuu:
o E get(int index)
o E set(int index, E element)
o void add(int index, E element)
o E remove(int index)
o int index0f(Object o)
e int lastIndex0f (Object o)
o List<E> subList(int fromIndex, int toIndex)



Collections Framework Cnnckn

java.util.ArrayList

@ Peanusauus cnucka Ha ocHOBe MaccuBea
o Cneundpmnyeckune onepavuu:

e void ensureCapacity(int capacity)
e void trimToSize()

@ DPPEKTUBHBIA JOCTYN K SNEMEHTY MO UHAEKCY

o BcraBka/ypaneHne no vHAeKCy MMEET ANHERHYIO TPYAOEMKOCTb

List<String> words = new ArrayList<>();
words.add ("one");

words .set (0, "two");

words .add (0, "three");

words .remove (1) ;




Collections Framework Cnnckn

java.util.LinkedList

4 Peanm3au,v|;| CNMNCKa Ha OCHOBE OBYCBA3HOIO Cnmncka

@ DdhpeKTUBHBIE BCTABKA U YAAJIEHNE 2/IEMEHTA B HaYasle U B KOHLE
cnncka

@ [locTyn K 3/1eMeHTy N0 MHAEKCY WMEET JINHEWHYIO TPYL0EMKOCTb

List<String> words = new LinkedList<>();
words .add ("one");

words .add ("two");

words .add ("three");

words .subList (1, 3).clear();




Collections Framework Cnnckn

CpaBHeHune KoanekLmnii

@ Metog boolean equals(Object obj)

Cnuncku paBHbI, ecau cofep)KaT paBHble 3EMEHTbI B OLUHAKOBOM
nopsifike

@ MHoxecTBa PaBHbI, €Cain coaep>XXaT OANHAKOBbLIE SJIEMEHTbI

o ACCOLI'I/IaTVIBHbIe MaCCUBbl paBHbI, €CZIN COAEPXKAT OAMNHAKOBbLIE Napbl
KKNKOY-3HaA4YEHNED



Collections Framework MHoxecTBa

java.util.Set

@ Kaxablii aneMeHT BCTpeyaeTcs He bosiee ofHOro pasa

o He pobaBnsieT HOBbIX onepauuii K TeM, 4TO eCTb
B java.util.Collection

@ Ho rapaHTtupyer, 4to npu gobasneHun anemMeHToB BybnukaTbl
He NosBATCA
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Collections Framework MHoxecTBa

java.util.HashSet

@ Peanusaums MHOXeCTBa Ha OCHOBE Xell-Tabaunupi

o [Nopsgok obxoma 31€eMEHTOB Henpeackasyem

words

words.
words .
words .

Set<String> words = new HashSet<>();

add("one");
add("one");
add ("two");

.add("two");




Collections Framework MHoxecTBa

java.util.LinkedHashSet

@ Peanusaums MHOXeCTBa Ha OCHOBE Xell-Tabaunupi

o lNopsgok obxosa 31eMEHTOB ONpPeaensaeTcst NOpPsiAKOM BCTaBKU

words .
words.
words.
words.

Set<String> words = new LinkedHashSet<>();
add("one");
add("one");
add("two");
add("two");




Collections Framework MHoxecTBa

Cneumndmka xew-tabauy

@ KoHTpakT equals() u hashCode():
ecnu a.equals(b), To a.hashCode () ==b.hashCode ()

o [oka 0bbekT HaxoANTCA B XeW-TabanuLe, HeNb3s MEHSATb 3HAYEHUE ero
noneli, BAUAIOLLNX Ha 3HadYeHue hashCode ()



Collections Framework MHoxecTBa

java.util.TreeSet

o Peanmsaumz MHO>XECTBA Ha OCHOBE AEPEBaA NONCKa

@ DJIEMEHTHI XPaAHATCA OTCOPTUPOBAHHBIMA

SortedSet<String> words = new TreeSet<>();
words .add ("aaa");

words .add ("bbb");

words.add("ccc");

words .headSet ("bbb").clear ();




Collections Framework MHoxecTBa

Cneunduka gepeBbeB NovcKa

(] nOpﬂ,D,OK SJIEMEHTOB ONpPeaenAeTca:

e obbekTOM Tuna java.util.Comparator
c metogoMm int compare(T ol, T o02)

e MeTopoM 3nemeHToB int compareTo(T o) (3n€eMeHTbI JOSKHBI
peann3oBaTb uHTepdeiic java.lang.Comparable)

@ KoHTpakT equals() n compareTo():
a.equals(b) == (a.compareTo(b) == 0)
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Collections Framework MHoxecTBa

Vnanenue nybankaToB U3 KOMAEKLNN

List<String> list = new ArrayList<>();
list.add("aaa");
list.add("aaa");
list.add("bbb");
list.add("aaa");

Set<String> set =
new LinkedHashSet<>(list);

List<String> listWithoutDups =
new ArrayList<>(set);




Collections Framework AccounaTusHbie MaccuBbl
java.util.Map

@ Habop nap «kntoy—3HaueHuey

@ He Hacnepyet java.util.Collection

@ OcHoBHble onepauunn:

int size()

boolean isEmpty()

V get(Object key)

V put (K key, V value)

V remove (Object key)

boolean containsKey(Object key)
boolean containsValue(Object value)
Set<K> keySet()

Collection<V> values()
Set<Map.Entry<K, V>> entrySet()
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Collections Framework AccounaTusHbie MaccuBbl

java.util.HashMap

@ Peanusaums accoumaTMBHOrO MaccuBa Ha OCHOBE Xell-Tabnunupi
o [Nopsgok obxoma 31€eMEHTOB HenpeackasyeM

@ EcTb java.util.LinkedHashMap

Map<String, String> dictionary = new HashMap<>();
dictionary.put("foo", "bar");
dictionary.put("bar", "baz");
dictionary.remove ("bar");




Collections Framework AccounaTusHbie MaccuBbl

java.util.TreeMap

o Peanmsaumn aCCoUuMNaTNBHOIrO MacCccnea Ha OCHOBE AEpPeEBaA NOUCKa

@ DJIeMEHTbI XPaHATCA OTCOPTUPOBAHHBLIMU MO KJOYY

SortedMap<String, String> dictionary =
new TreeMap<>();
dictionary.put("foo", "bar");
dictionary.put("bar", "baz");
dictionary.subMap("bar", "foo").clear();




Collections Framework AccounaTusHbie MaccuBbl

Obxon accoumaTUBHOrO MaccrBsa

Map<A, B> map = new HashMap<>();
for (A key : map.keySet()) { ... }

for (B value : map.values()) { ... }

for (Map.Entry<A, B> entry : map.entrySet()) {
entry.getKey ();
entry.getValue ();




Collections Framework

java.util.Collections

o MeToabl Ana COpTUPOBKM, NOWCKA, ONPESENEHNs] MUHUMYMA 1
MakcuMyma

@ 3awuTa KoNMNeKUNli OT N3MEHEHUS

@ DK3eMMNAsipbl NYCTbIX KONNEKLNiA
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Collections Framework

VCTapeBmme KJ/1aCCbl

java.util.Vector
java.util.Stack

java.util.Dictionary

java.util.Hashtable



Generics

© Generics



Generics

@ Bo3MOXHOCTb NapameTpn30BaTh KNACC WKW METOA, HEKOTOPLIM TUMOM
@ [losiBunack B Java b
@ Hanomunaet wabnonbl B C++, HO ecTb bonblive oTan4mns

@ Henb3s ncnonbsosath B KavecTee napaMeTpa NpUMNUTUBHBIE TUNbI
NN 3HA4YEHNA NPUMUTUBHBIX TUNOB



Generics

[lapameTpun3oBaHHbIi Knacc

public class GenericClass<T> {
private T ref;

public T getRef () {
return ref;

}

public void setRef (T ref) {
this.ref = ref;

}




Generics

[lapameTpu3oBaHHbIi MeTOq

public class ClassWithGenericMethod {

public static <T extends Comparable<T>>
T min(T a, T b) {
return a.compareTo(b) <= 0 ? a : b;

public static <T extends Comparable<T>>
T max(T a, T b) {
return 0 <= a.compareTo(b) 7 a : b;




Generics

OrpaHuyerus

o Mo umeHn napameTpa HeNMb3s CO3AaTh SK3EMMASADP UAN MACCUB:
new T(); new T[];

@ Ecnn class Child extends Parent, To:

Parent parent = new Child(); // 0K
Parent [] parentArray = new Child[]; // 0K

List<Parent> list =
new ArrayList<Child>(); // not OK!

List<? extends Parent> list2 =
new ArrayList<Child>(); //




Autoboxing

@ ABTOMaTuMyeckasl ynakoBKa NMPUMUTUBHLIX TUMOB B 0bepTKU 1
pacnakoeka obpaTHo

List<Integer> list = new ArrayList<>();
for (int i = 0; i < 10; ++i) {
list.add(i);

}
for (int i = 0; i < 10; ++i) A
list.remove(i); // ooops




Apyrue knaccel java.util

© Zpyrve knacewl java.util



Apyrue knaccel java.util

java.util.Arrays
java.util.Objects
java.util.Date

java.util.Calendar

java.util.Random



Yto cerogHsa y3Hanam

@ MoxHO XpaHuTb Habopbl OOBEKTOB He TOBKO B MacCUBax, HO 1 B
boniee rubKUx u PyHKUNOHANBHBIX KOJAEKLMSIX

@ B crangapTHoii bubnnoteke Java ecTb Cnuckn, MHOXECTBA U
accouMaTNBHLIE MaCCUBSI

e Pabota ¢ konnekuusiMu cTana HaMHOro yaobHee C MOsIBJEHUEM
Generic'os B Java 5
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