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XPAHVIJIVIIE S5JIEMEHTOB

public class Example@l {
public static void main(String[] args) {
ArraylList test = new ArraylList();

test.add("test");
test.add(3);
test.add(3.0);
test.add((Object)2);

for (int i = 0; i < test.size(); i++)
System.out.println(test.get(i));



XPAHVIJIVIIE S5JIEMEHTOB

public class Example@l {
public static void main(String[] args) {
ArraylList test = new ArraylList();

test.add("test"); PesynbTaT:
test.add(3); ;eSt

test.add(3.9); 3.0

test.add((Object)2); 2

for (int 1 = @; i < test.size(); i++)
System.out.println(test.get(i));



XPAHVIJIVIIE S5JIEMEHTOB

public class Example@l {
public static void main(String[] args) {
ArraylList test = new ArraylList();

test.add("test");
test.add(3);
test.add(3.0);
test.add((Object)2);

for (int i = 0; i < test.size(); i++)
System.out.println((String)test.get(i));



XPAHVIJIVIIE S5JIEMEHTOB

public class Example@l {
public static void main(String[] args) {
ArraylList test = new Arraylist();

Pe3ynbTaT:
test
Exception in thread "main" java.lang.ClassCastException:
java.lang.Integer cannot be cast to java.lang.String
at Example@l.main(Example@l.java:14)

for (int i = 0; i < test.size(); i++)
System.out.println((String)test.get(i));



XPAHVIJIVIIE S5JIEMEHTOB

public class Example@2 {
public static void main(String[] args) {
ArraylList<String> test = new ArraylList<String>();

test.add("test"); Ownbka KOMMUAALUMU:

test.add(3); é//,,_Ihe mzthodL?dgigir}ngz in thi
test.add(3.0); ype ArraytLis ring> 1s no

i applicable for the arguments
test.add((Object)2); (double)

for (int 1 = 0; i < test.size(); i++)
System.out.println(test.get(i));



BHY TPV XPAHWIMILLA

class Holderl {
private Automobile a;
public Holderl(Automobile a) { this.a = a; }
Automobile get() { return a; }

OTOT KOHTEMHEP HE YHMBEPCAAEH — MO3BOASET
XPAHUTb TOABKO Automobile



BHY TPV XPAHWINILA-2

class Holder2 {
private Object a;
public Holder2(Object a) { this.a = a; }
public void set(Object a) { this.a = a; }
public Object get() { return a; }

s

OTOT KOHTEMHEP YHUBEPCAAEH — HO HE YAOOEH B UCNOAb3OBAHUU U HET
3AWMUTbI OT HEBEPHOIO TUNA ACQHHbIX

Holder2 h2 = new Holder2(new Automobile());
Automobile a2 = (Automobile)h2.get();
h2.set("Not an Automobile");
String s = (String)h2.get();
h2.set(1); // ABTOomMaTuyecku ynakoBbiBaeTca B Integer
Integer x = (Integer)h2.get();

UMEeHHO TakK GblAM PEAAU3OBAHbI KOHTEUHEPDbI A0 Java 5




BHY TPV XPAHWINILA-3

class Holder3<T> {
private T a;
public Holder3(T a) { this.a = a; }
public void set(T a) { this.a = a; }
public T get() { return a; }

}

public class Example@4 {
public static void main(String[] args) {

Holder3<Automobile> h3 = new Holder3<Automobile>(new
Automobile());

Automobile a = h3.get(); // MNpeobpa3oBaHue He TpebyeTcsH
h3.set("Not an Automobile");// Ownbka
h3.set(1); // Ouubka

}
}

OAMUH KAGCC Ha Ao6ou TN o6bekTa + He TpebyeTca npeobpasoBaHue +
30LWUTA OT HEBEPHOIO TUMNA AGHHbIX 0
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KAK YCTPOEHO

B C++ LLOOAOHbBI KOMMUAMPYIOTCSH B HOBbIM KAQCC
NP1 MCMNOAb3OBAHUM KOXKAOTO HOBOTO TMNA
NAPAMETPA. B mTOre mmeem OTAEAbHbBIU
MALLMHHbIM KOA AAS KOXKAOTO TMMNA NAPAMETPA.

B Jova B CKOMMUAMPOBAHHOM DAUT-KOAE HET
HMKOKOW MHAOOPpMALMM O TUNE napametpa. OAMH
OAMNT-KOA AAF BCEX TMMOB MAPAMETPA.

[Tor KOMAUAILMM BCA MHODOPMALMA O TUNE
NAPAMETPA CTUPAETCA M NPEBPALLLAETCS B
HamnboAee obLumm Tmn — Object, ecAm HeT
AOMOAHUTEABHbIX OTPAHUYEHMUM.
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KAK  PABOTAET (#a npumepe ArrayList)

B 6ant-koAe Kaacca ArrayList HONMMCAHO, YTO OH
BHYTPM cebq xpaHut maccme Object|] (a He T[])

AQHHbIN KOA.

ArrayList<String> al = new ArraylList<String>();
al.add("Mama");

String tmp = al.get(9);

[Toeobpa3yeTcs B:

ArrayList al = new ArraylList();
al.add((String)"Mama");
String tmp = (String)al.get(9);

e



KAK PABOTAET

* TOKMM ODPA30OM:

* generic‘m NO3BOAJOT PADOTATh EAMHBIM ODPA30OM C
NnepemMeHHbIMM PA3AMYHBIX TUMOB

* generic-KoA Mpu KOMMUAILLMKM TEPSET BCIO MHADOPMALLMIO O
Mne

* MO CBOEW CYTU geNneriC-KAQCC — 3TO 00EePTKA HOA KAQCCOM
c Object, koTopad NpoBepseT (MPOUBOAMT) TMM BO BCEX
TOYKAX BXOAQ M BbIXOAQ M3 generic-KoAd. TEM CAMbIM
MNPOBEPIAETCH KOPPEKTHOCTb MNPMCBAMBAHUM M Onepalmmi HO
ATANE KOMMUAALMM

* AAS MPOBEPKM KOPPEKTHOCTM HO 3TAMNE BbINOAHEHMS
CYLLLECTBYIOT, HOMPUMEP, CMELIMAAbHBIE KOAAEKLIMM.
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HECOBMECTVIMOCTDb GENERIC-TUITIOB

« Generic-Tmnbl HE COBMECTMMBbI MO MPUCBAMBAHMUIO

List<Integer> li = new ArrayList<integer>();
List<Object>lo = [i;

* MNHQYEe — OLLUMOKM

lo.add(*hello”); // ClassCastException
Integer li = lo.get(0);

S



[TPEOBPASOBAHWVE TUIIOB

* YHMYTOXEHME MHQOOPMAUMM O TUTNE
e List | = new ArrayList<String>();

* AODABAEHME MHADOPMALMM O TUME
e List<String> | = (List<String>) new ArrayList();
e List<String> |1 = new Arraylist();

« Unchecked warning

« OTBETCTBEHHOCTb MPOrNPAMMMUCTA
» SuppressWarnings(‘unchecked")
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OI'PAHMYEHIN Y GENERIC

* HEBO3MOXXHO CO3A0Tb MACCHKB MAPAMETPA TUMNA
« Collection<T> c;
« T[] Ta;
 new T[10];

* HEBO3MOXHO CO3AATbL MACCKUB GENEric-KAQCCOB
« new Arraylist<List<Integer>>();
« List<2>[] la = new List<2>[10];

Ho a10T KOA paboTtaeT (MpaBAQ ¢ unchecked):
« List<String>[] la = new List[10];
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[ TPVIMEPDBI
NCITIOJIb3OBAHWA

Java Generics




[TPObJIEMA 1

MeToA
void dump(Collection<Object> c) {
for (Iterator<Object> i = c.iterator(); i.hasNext(); ) {
Object o = i.next();
System.out.printin(o);

}
}
BbI3OBbI
- List<Object> I; dump(l);
« List<integer>|; dump(l);



PEIHEHWVE 1 - WILDCARD

MeToA
void dump(Collection<?e> c) {
for (Iterator<2>i = c.iterator(); i.nasNext(); ) {
Object o = i.next();
System.out.printin(o);

}
}
BbI3OBbI
- List<Object> I; dump(l);
- List<Integer> |; dump(l);



[TPObBJIEMA 2

MeToA
void draw(List<Shape> c) {
for (Iterator<Shape> i = c.iterator(); i.hasNext(); ) {
Shape s = i.next();
s.draw();

}
}
BbI3OBbI
- List<Shape> I; draw(l);
o List<Circle> I; draw(l);



PEIHEHWE 2 - BOUNDED WILDCARD

MeToA
void draw(List<e extends Shape> c) {
for (Iferator<e extends Shape> i = c.iterator();
i.hasNext(); ) {
Shape s = i.next();
s.draw();

}
}
BbI3OBbI
« List<Shape> I; draw(l);
« List<Circle> I; draw(l);



[TPObJIEMA 3

MeToA
void addAll(Object[] a, Collection<e> c) {
for (inti=0;i<a.length; i++) {
c.add(ali]);
}

}

[Tormepbl MCMNOAB3OBAHMS

- addAll{new String[10], new ArrayList<String>());
- addAll(new Object[10], new ArrayList<Object>());
- addAll{new String[10], new ArrayList<Object>());
- addAll(new Object[10], new ArrayList<String>());



PEIHEHWE 3 - GENERIC-METO/I

MeToA
<T> void addAll(T[] a, Collection<T> c) {

el AT S 0E R e sl e i

c.add(ali]);

}
}
[Tormepbl MCMOAB3OBAHMS
- addAll{new String[10], new ArrayList<String>());
- addAll(new Object[10], new ArraylList<Object>());
- addAll{new String[10], new ArrayList<Object>());
- addAll{new Object[10], new ArrayList<String>());



[TPObJIEMA 4

MeToA
<T> void addAll(Collection<T> ¢, Collection<T> c2) {
for (Iterator<T> i = c.iterator(); i.hasNext(); ) {
T o =i.next();
c2.add(o);

}
}
[Tprmepbl MCMOAB3OBAHMS
- addAll(new AL<Integer>(), new AL<Integer>());
- addAll(new AL<Integer>(), new AL<Object>());
- addAll{new AL<Object>(), new AL<Integer>());



PELLIEHVIE 4 - BOUNDED TYPE
ARGUMENT

MeToA

<T, S extends T> void addAll{Collection<S> ¢, Collection<T>
c2) {

for (Iterator<S> i = c.iterator(); i.hasNext(); ) {
S o =i.next();
c2.add(o);

}
}
[TprMepPbl MCMOAB3OBAHUS
- addAll{new AL<Integer>(), new AL<Integer>());
- addAll(new AL<Integer>(), new AL<Object>());



PEINEHIVE 4" - BOUNDED WILDCARD

MeToA
<T> void addAll(Collection<? extends T> c, Collection<T> c2) {
for (Iterator<e extends T> i = c.iterator(); i.hasNext();
) {
T o =i.next();
c2.add(o);
}
}
[Tprmepbl MCMOAB3OBAHMS
- addAll(new AL<Integer>(), new AlL<Integer>());
- addAll(new AlL<Integer>(), new AL<Object>());



[TPObJIEMA 5

MeToA
<T extends Comparable<T>>
T max(Collection<T> c) {

}
[TonmMmep MCNOAb3OBAHMS
- List<Integer> il; Integer | = max(il);

 class Test implements Comparable<Object>{...}
List<Test> tl; Test t = max(tl);



PEIHEHVIE 5 - UPPER BOUNDED WCARD

MeToA
<T extends Comparable<? super T>>
max(Collection<T> c) {

}
[ToMMED MCMOAB3OBAHMUS
- List<Integer> il; Integer | = max(il);

 class Test implements Comparable<Object>{...}
List<Test> tl; Test t = max(tl);



WILDCARD CAPTURE (1)

void swap(List<e> list, int i, int ) {
A
}

He paboTtaer:

void swap (List<e> list, int i, int ) {
// HecooTBeTCTBME TMMOB
list.set(i, list.get(j));

}



WILDCARD CAPTURE (2)

void swap(List<g> list, int i, int ) {
swaplmpl(list, i, j);

}

<T> void swaplmpl(List<T> list, int i, int j) {
T temp = list.get(i);
list.set(i, list.get(j));
list.set(j, temp);

}



