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o O3HakomuTbca ¢ Java Generics

O |/|3yHI/ITb NnpaBuiia NCcroJib30BaHUA

ocnonb3oBaHne macok (Wildcards)

o NpuMeHUTb Ha nNpakTukKe cBou 3HaHUA 0 Java Generics
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BBegeHue X

O6o06LWEeHHOe NnporpaMmMuUpoBaHMe — 3TO TAaKOW Noaxon K
OnMMcaHuto AaHHbIX U anropUTMOB, KOTOPbIN MO3BOSIAET UX
MCNonbL30BaTb C Pas3fNYHbIMU TUNAMM OaHHbIX 6e3
N3MEHEHUST NX ONUCaHUS.

Generics BBeAeHbI ¢ Bepcum Java 1.5

generics (A)XeHepUuKU) Unm <<KoOHTeWHepbl TMna T>> —

NOAMHOXECTBO 0006LEHHOIO NPOrpaMMnUpPOBaHUS.



[10 generics

List strList = new ArrayList();
strList.add("some text");

//OK, xoTa konnekuua npegHasHadvanacbh 4nsa XpaHeHust CTpok!
strList.add(new Integer(0));
String str = (String)strList.get(0);

//Ownbka npuBeageHnst TUNOB BO BPEMS BbINOSHEHUS
(ClassCastException) Integer i = (Integer)strList.get(0);



C ncnonb3oBaHMEM generics

List<String> strList = new ArrayList<String>();
strList.add("some text");

strList.add(new Integer()); // coobweHne ob owmbke
KOMNunaTopa

String str = strList.get(0);

Integer i = strList.get(0); // coobieHne ob owmnbke
KOMMNunaTopa

 [TpoBepka TUNOB — Ha 3Tane KOMMUIALUK
« OTCyTCTBUE NPUBEOEHUS TUMOB



«AnmasHbin» cuHTakcnuc Diamonds

Pair<iInteger, String> pair = new Pair<Integer, String>(6, " Ap
rll ;

B Java 1.7 BBegeH “diamond” operator <>, ¢ nOMOLLbI0
KOTOPOro MOXXHO ONyCTUTb NapamMeTpbl TUna:

Pair<Integer, String> pair = new Pair<>(6, " Apr");



[TapameTpusaumna knacca

public class Test <T> {
private T param;

public Test(T param) {
this.param = param;

}

public T getParam() {
return this.param,;

}
}



[TapameTpusaumna knacca

class Pair<T1, T2>{
T1 object1;
T2 object2;

Pair(T1 one, T2 two) {
object1 = one;
object2 = two;

}

public T1 getFirst() {
return object1;

}

public T2 getSecond() {
return object2;

}
}



[TapameTpusaumna knacca

class PairOfT<T> {
T object1;
T object2;

PairOfT(T one, T two) {
object1 = one;
object2 = two;

}

public T getFirst() {
return object1;

}

public T getSecond() {
return object2;

}
}



[MapameTpusaumnsa metogos (Generic methods)

YHuBepcanbHbIMU MOTYT ObITb KPOME KITaCCOB TaKXe U
MeToabl

public static <T> void fill(List<T> list, T val) {...}

public <T> T getData(T data) { return data; }



[Mpnmep

package ru.sbertech.lession4;

import java.util.ArrayList;
import java.util.List;
class Utilities {

public static <T> void fill(List<T> list, T val) {

for (inti=0;i < list.size(); i++)
list.set(i, val);

}

}

class Test {
public static void main(String[] args) {
List<Integer> intList = new ArrayList<>();
intList.add(1);
intList.add(2);
System.out.printin("Cnncok o obpaboTtkn pxeHepuk-metogom: " + intList);
Utilities. fill(intList, 0);
System.out.printin("Cnucok nocne obpaboTkn gKeHepuk-metTogom: "
+ intList);



Bonpoc no ncnonb3oBaHUo generics

Kakasi (-ne) n3 HMKenpmBeAEHHbIX CTPOK OTKOMMUIUPYETCSH
b6e3 npobnem?

1. List<Integer> list = new List<Integer>();

2. List<Integer> list = new ArrayList<Integer>();
3. List<Number> list = new ArrayList<Integer>();
4. List<Integer> list = new ArrayList<Number>();



Wildcards (Mackwn)

[/Owmnbka komnunaunm (HapyLeHue Tnnobes3onacHoCTN)
List<Number> intList = new ArrayList<Integer>();



Wildcards (Mackwn)

[[OTOT KOA, CKOMMUINPYETCH

OgHako npu nonbITKe
intList.add(new Integer(10));
[Tonyymm owmnbKy KoMnmnaumm

[Mpn ncnonb3oBaHUK Mackn <?> Mbl HEe 3HAeM, Kakoro Tmna
apryMeHT MOXeT ObITb nNepenaH.

List<? super Integer> intList = new ArrayList<integer>();
intList.add(new Integer(10));



orpaHunyeHHble macku (Bounded wildcards)

(PECS Producer Extends Consumer Super)
<? extends T>

public static Double sum(List<? extends Number> numList) {
Double result = 0.0;
for (Number num : numList) {
result += num.doubleValue();

}

return result;

}
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<? super T> e

class Test {

public static <T> void addValue(List<? super T> dest, T value) {
list.add(value);
}

icnonb3oBaHue

List<Number> list = new ArrayList<>();
Test.<Number> addValue(list, new Integer(1));
Test.<Number> addValue(list, new Double(2));



[Mpumep <? super T> n <? extends T>

public class CollectionsULtil {
public static <T> void copy(List<? super T> dest, List<? extends
T> src) {
for (int i=0; i<src.size(); i++)
dest.set(i,src.get(i));



Bonpocbl 4nga caMmokoHTposnd
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Kak napameTpusnpoBaTb Knacc
Kak napameTpusnpoBartb MeTo
icnonb3oBaHue <? super T>

icnonb3oBaHue <? extends T>



3apaHue angd cCaMoKOHTPOsA

Heobxoanmo Hanucatb cBou LinkedList
MeTtoabl:

« add(E e)

« add(int index, E element)

E get(int index)

E remove(int index)

lterator<E> iterator()

C ucnonb3oBaHuem wildcards:
* boolean addAll(Collection c)
* boolean copy(Collection c)
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