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Generics

@ Bo3moxHocTb NapaMeTpPuU30oBaThb KNnacCc nan MeTon KakuM-nnbo
TUIOM

@ Hanomwunaet wabnonsl B8 C++, HO ecTb bonblune oTANYNS
(Henb3s MCNoNb30BaTh NPUMUTUBHLIE TUMbI 1 NX 3HAYEHS)

o [Monnepxxka gobasnena B Java 5
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Generics

[lapameTpu3oBaHHbIV Knacc

package java.lang.ref;

public abstract class Reference<T> {
private T referent;
Reference (T referent) {

this.referent = referent;

public T get() {
return referent;

3
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Generics

WeakReference<Integer> ref = new WeakReference<>(1000);
System.out.printf ("Initial value: %s\n", ref.get());
int gcCount = 0;
do {
System.gc () ;
gcCount++;
System.out.printf (
"Value after GC #%d: %s\n",
gcCount, ref.get());
} while (ref.get() != null);
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Generics

[lapameTpu3oBaHHbI MeTOq

package java.util;
public class Collections {

public static <T> List<T> nCopies(int n, T o){
//

¥
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Generics

Peanunsauus

@ Peanusauus generic'os B Java ocHoBaHa Ha «type erasure»

o [Insa generic knacca uan MeTofa reHepUMpPYeTCs TOJILKO OAWH BapUaHT,
BHE 3aBNCMMOCTMN OT KOJIMYECTBA Pa3HbIX MapamMeTpu3aLuii

@ Ha stane koMnuasiuumn BLINOAHSAIOTCA NPOBEPKU TUMOB 1
n0baBASAOTCS HEODXOAUMbBIE NPUBEAEHUS TUMNOB
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Generics

Y70 reHepupyeT KOMNUAATOP

package java.lang.ref;
public abstract class Reference {
private Object referent;
Reference (Object referent) {
this.referent = referent;

}

public Object get() {
return referent;

3
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Generics

WeakReference ref = new WeakReference (1000);

System.out.printf ("Initial value: %s\n",
(Integer) ref.get());

int gcCount = 0;

do {

System.gc () ;
gcCount++;
System.out.printf (
"Value after GC #%d: %s\n",
gcCount, (Integer) ref.get());
} while ((Integer) ref.get() != null);

Collections Y F



Generics

OrpaHuyerus

@ [lo umenn napamMeTpa HeNb34A CO34aTb 3K3EMNAAP NAN MaCCNB

T obj = new T(); // compilation error

T[] arr = new T[0]; // compilation error

e Bo Bpemsi ucnonvennsi nicpopmauus o generic-napameTpax
HeAoCTyMnHa

if (obj instanceof T) // compilation error I
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Generics

[Nopneprxka HacneaoBaHus

@ Ecnm class Integer extends Number, TO:

Number number = new Integer (1); // 0K
Number [] numberArray = new Integer [0]; // OK

Reference <Number > ref =
new WeakReference<Integer>(1); // not O0K!

Reference<? extends Number> ref2 =
new WeakReference<Integer>(1);
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Generics

package java.util;

public class Collections {

public static <T> void copy(
List<? super T> dest,
List<? extends T> src) A
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Collections Framework Obuwe ceepgeHuns

Collections VYV



Collections Framework Obuwe ceepgeHuns

Y1o Takoe KOJI1IEKLU NN

@ PasHoobpasHble KOHTElHEpbI AJ1st XpaHEHNSI HAbOPOB OBBLEKTOE,
bosee ynobHele, YeM MaccuBbl

gobasnerve/yaaneHne aneMeHToB

read-only konnekuun

onepauumn noucka, obbearHeHNs, BbIYNTAHUS
NoAAep>KKa pa3HoObpasHbIX CrneunanbHbIX Cy4Yaes

@ B oTmauume ot MaccrBoB, MOryT XpaHUTL TONLKO ODBEKTHI.
[nst npuMUTUBHBIX TUMOB — KJlacchl-0bepTku u autoboxing

o [laker java.util
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Collections Framework Obuwe ceepgeHuns

java.util.Collection

o basoBblli nHTepdeiic ans Koanekuyuii

@ OcHoBHble onepauuu:
e int size()
e boolean isEmpty()
e boolean contains(Object o)
@ boolean add(E e)
e boolean remove(Object o)
e void clear()

@ Object.equals()
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Collections Framework Obuwe ceepgeHuns

java.util.Iterator

@ EanHoobpasHbiii cnocob obxoga 31eMeHTOB KONEKLUN

o Onepayuu:
e boolean hasNext ()
o E next()
e void remove()
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Collections Framework Obuwe ceepgeHuns

lcnonb3oeaHue ntepaTtopa

// foreach syntax
for (E element : collection) {
System.out.println(element);

// equivalent to
Iterator<E> it = collection.iterator ();
while (it.hasNext()) {
E element = it.next();
System.out.println(element);
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Collections Framework Obuwe ceepgeHuns

PasHoBuagHOCTU KONNEKL Wi

@ List — cnucok
(d)MKcmpOBaHHblﬁ nopsAoK, AOCTYN K SNeMeHTaM no MHp,eKcy)

@ Queue, Deque — o4epefb 1 AeK
(mocTyn K 3nemMeHTaM C Havana U C KOHLaA)

@ Set — MHOXeCTBO
(Kaxabll aneMeHT BCTpedaeTcst He bonee ogHOro pasa)

@ Map — accoumaTnBHbIi MaccuB
(Habop map «kjtO4—3Ha4eHnE> )
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Collections Framework Cnunckn

java.util.List

@ PurKcrpoBaHHbIA NOpPAZOK

o [locTyn K a5emMeHTaM Mo MHAEKCY

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

4 equals: CMNCKIN paBHbl, €CN COA4EPXKAT PaBHbIE 2JIEMEHTbI B
OANHAKOBOM Nopsanke
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Collections Framework Cnuckn

java.util.ArrayList

@ Peanusauus cnucka Ha ocHoBe MaccuBa
o Cneundpmnyeckune onepauuu:

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

@ DPPEKTUBHBIA JOCTYN K SNEMEHTY MO UHAEKCY

e BcraBka/ypaneHne no vHAEKCYy MMEET ANHERHYIO TPYAOEMKOCTb

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

words .set (0, "two");

words .add (0, "three");

words .remove (1) ;
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java.util.LinkedList

o Peanm3au,v|;| CNMNCKa Ha OCHOBE OBYCBA3HOIoO Crnmncka

@ DpdekTuBHbIE BCTABKA W yAasieHME SNIEMEHTA B HaYale 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();
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Collections Framework Ouyepean

java.util.Queue

@ First In — First Out (FIFO)

@ Onepayuu:

o boolean offer(E e)
o E peek()
e E poll()
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Collections Framework Ouyepean

java.util.PriorityQueue

@ Peanuzauyns odepeau c npuopnuteTaMy Ha OCHOBE ABOUYHON Ky4u

e offer n poll pabotatot 3a O(log(N))
o lI3BnekaeTcs aneMeHT C MUHUMAbHBIM 3HaYeHUEM

PriorityQueue<Integer> pq = new PriorityQueue<>();
pq.offer (3);
pq.offer(2);
pq.offer(1);

Integer element;
while ((element = pq.poll()) != null) A
System.out.println(element);
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Collections Framework Ouyepean

java.util.Deque

@ Crek n ovepeab B O4HOM (hnakoHe

@ Onepayuu:
@ boolean offerFirst(E e)
o E peekFirst()
e E pollFirst()
@ boolean offerLast(E e)
e E peekLast()
e E pollLast()
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Collections Framework Ouyepean

java.util.ArrayDeque

@ Peanuzauyns pgeka Ha ocHoBe maccuBa

@ PekomeHfoBaHHbIN Knacc anst obbIYHON OYepean 1 CTeka

Deque<Integer> pq = new ArrayDeque<>();
pq.offerlLast (3);
pq.offerLast (2);
pq.offerLast (1);

Integer element;
while ((element = pq.pollFirst()) != null) {
System.out.println(element);
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Collections Framework MHoxecTBa

java.util.Set

o Ka)KﬂbIﬁ S1IEMEHT BCTPEHAETCA HE bonee OAHOro pasa

@ He pobaensietT HOBbIX onepauuii K TeM, 4TO eCTb
B java.util.Collection

e Ho FApaHTUPYET, 4TO Npun /J,O6aBJ'IeHVII/I SN1EMEHTOB p,y6J'II/IKaTbI
HE NOABATCA

4 equals: MHO>XECTBA pPaBHbl, €C/IN COAEPXKAT OAUNHAKOBbIE S/1IEMEHTLI
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java.util.HashSet

@ Peannsaums MHOXeCTBa Ha OCHOBE XeLl-Tabnaunupi

o [Nopsgok obxoma 31€EMEHTOB Henpeackasyem

words .
words.
words.
words.

Set<String> words = new HashSet<>();
add("one");
add("one") ;
add("two");
add("two");
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java.util.LinkedHashSet

@ Peannsaums MHOXeCTBa Ha OCHOBE XeLl-Tabnaunupi

o [lNopsgok obxosa 31eMEHTOB ONpPEeaeNsaeTcst NOpPsiAKOM BCTaBKU

words

words.

words .
words .

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

add("one");

.add("one");
add ("two");
add("two");
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Collections Framework MHoxecTBa

Cneuundmka xew-tabauy

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

o [loka 0bbekT HaxoaUTCsA B Xel-Tabanue, HeNb3s MEHATb ero nons,
BAMAIOLLME HA 3HaYeHne hashCode ()
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Collections Framework MHoxecTBa

java.util.TreeSet

) Peanmsauma MHO>XECTBA Ha OCHOBE fAEPEBa NOUCKa

@ DJIEMEHTHI XPaAHATCA OTCOPTUPOBAHHBLIMN

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

words .add ("bbb");

words.add("ccc");

words .headSet ("bbb").clear ();
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Collections Framework MHoxecTBa

Cneunduka fepeBbeB NoVCKa

o [lopsgok an1eMeHTOB onpefensieTcs:

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

e MeToaoM 3snemeHToB int compareTo(T o) (3J'IeMeHTbI LOJIKHBI
peann3oBaTb uHTepdeiic java.lang.Comparable)

o [Toka 0OBEKT HaXO[MTCS B fEepeBe, HEslb3si MEHSITL €ro Nosis,
BAUSIOLLME HA BblYncaeHune compareTo (T)

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

Vnanenue nybnnkaToB U3 KOMAEKLNN

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

Set<String> set =
new LinkedHashSet<>(1list);

List<String> listWithoutDups =
new ArraylList<>(set);
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Collections Framework AccounaTuBHbIE MacCuBbl
java.util.Map

@ Habop nap «kntou—3HaueHue»

@ He Hacnepyet java.util.Collection

@ OcHoBHble onepauunn:
e 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()

(] equals: PaBHbI, €C/IN COAEP>KAT OAMHAKOBbLIE Napbl KKJAKOY-3HAYEHUE»
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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");
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Collections Framework AccounaTuBHbIE MacCuBbl

java.util.TreeMap

) Peanmsauma aCCoUMNATNBHOIrO MacCcCcneBa Ha OCHOBE AEpPEBaA 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();
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Collections Framework AccounaTuBHbIE MacCuBbl

Obxop accoumaTUBHOrO MaccnBaa

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 ();
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Collections Framework AccounaTuBHbIE MacCuBbl

VcTapeBLuve Kaaccl

java.util.Vector
java.util.Stack

java.util.Dictionary

java.util.Hashtable
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Collections Framework PeuenTei

/,

—

JAVA

CbopHuk peuenTos
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Collections Framework PeuenTei

Kak oTcopTupoBaTb CMMCOK

// move elements randomly
Collections.shuffle(list);

// list is sorted in-place
Collections.sort(list);

Collections T



Collections Framework PeuenTei

Kak 3anpeTuTb nameHeHme

Set<String> set =
Collections.unmodifiableSet (originalSet);

set.remove ("abc");
// throws UnsupportedOperationException
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Collections Framework PeuenTei

Kak NEPENNTb KONMNEKUNIO B MaCCUB

// List<Integer> list

Integer [] array =

list.toArray(new Integer[list.size()]);
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Collections Framework PeuenTei

Kak NEpPENNTb MaCCB B KOJJNIEKLNHO

String [] array = {IIAII, HBII’ HCII};

Set<String> setl =
new HashSet<>(Arrays.asList(array));

Set<String> set2 = new HashSet<>();
Collections.addAll (set2,

array);
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T
Autoboxing

@ ABTOMaTuMyeckasl ynakoBKa NPUMUTUBHLIX TUMOB B 0bepTKU 1
pacnakoBka 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
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YT1o cerogHst ysHanu

@ MoxHO XpaHuTb Habopbl OOBEKTOB He TONBKO B MacCUBax, HO 1 B
bonee rubKUx u PyHKUNOHANBHBIX KOJAEKLMSIX

@ B crangapTHoii bubnnoteke Java ecTb CnucKy, MHOXECTBA U
accouMaTUBHLIE MaCCUBSI

@ Pabora ¢ konnekuusiMu cTana HamMHOro yaobHee C MosiBJEHUEM
Generic'os B Java 5
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