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XPAHVUIVILUE DJIEMEHTOB

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



XPAHVUIVILUE DJIEMEHTOB

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

test.add("test"); PesynbTaT:
: test
test.add(3); 5

test.add(3.0); 3.0

test.add((Object)2); 2

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



XPAHVUIVILUE DJIEMEHTOB

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



XPAHVUIVILUE DJIEMEHTOB

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

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));



XPAHVUIVILUE DJIEMEHTOB

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

test.add("test"); OwnbKa KoOMNUANALMMK:

test.add(3); é/’,,,_Ihe mzthodLédgizzr}ngi in thi
test.add(3.9); ype ArrayLis ring> 1S no

licable for th .
test.add((Object)2); ?EEU;EZ) e for the arguments

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



BHY TPV XPAHW/IVILIA

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

OTOT KOHTEMHEP HE YHMBEPCAAEH — MO3BOAJET
XPAHMTb TOABKO Automobile



BHY TP XPAHWJ/IVILIA-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; }

}

OTOT KOHTEMHEP YHUBEPCAAEH — HO HEe YAOBGEH B UCMOAb3OBAHUU U HET
30LLUTBI OT HEBEPHOTO TUMNA ACHHbBIX

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

UMeHHO Tak GblAM PEAAU3OBAHbI KOHTEMHEPBI A0 Java 5




BHY TPV XPAHW/IVILIA-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@4d {
public static void main(String[] args) {

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

Automobile a = h3.get(); // Npeobpa3oBaHue He TpebyeTcs
h3.set("Not an Automobile");// Owunbka
h3.set(1); // Ouwubka

¥

}

OAMH KAGCC Ha Alo6ou TMn ob6bekTa + He TpebyeTca npeobpasoBaHue +
30LWLUTA OT HEBEPHOTO TUNA AGHHbIX T
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KAK YCTPOEHO

B C++ LLAOOAOHbBI KOMIMUAMPYIOTCA B HOBbIM KAQCC
NP MCMNOAb3OBAHMM KOXKAOTO HOBOTO TMNA
NAPAMETPA. B mtore mmeem OTAEAbHbLIN
MALLUMHHbBIM KOA AAS KOXKAOTO TUMA NAPAMETPA.

B Java B CKOMMNMUAMPOBAHHOM BAUT-KOAE HET
HMKAKOW MHAOOPMALMM O TUNE napameTpdad. OAMH
OAUT-KOA AAG BCEX TUMOB NMAPAMETPA.

[ToM KOMMAMAALMM BCH MHAODOPMALMS O TUME
NAPAMETPA CTUPAETCS M MPEBPALLLAETCH B
Hanboaee obLmm Tmn — Object, eCAM HeT
AOTMOAHUTEABHbIX OTPAHNYEHUMN.
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KAK PABOTAET (Ha nmpumepe ArrayList)

B 6aunt-koae knacca ArrayList HONMCAHO, YTO OH
BHYTOM cebq xpaHmT maccms Object[] (a He T[])

ACQHHbIN 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);
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KAK PABOTAET

* TOKMM ODPA30OM:

* generic‘v MO3BOAAOT PADOTATL EAMHBIM ODPA3OM C
nepemMeHHbIMM PA3AMYHbBIX TUIMOB

* generic-KoA NMpm KOMMUAILMU TEPSET BCIO MHADOPMALMIO O
Mne

* MO CBOEM CYTM generic-KAACC — 3TO 00epPTKA HOA KAQCCOM
c Object, koTopad NpoBepIET (MPUBOAMUT) TMIM BO BCEX
TOYKAOX BXOAQ M BbIXOAQ M3 generic-KoAad. TeM CAMbIM
MNPOBEPIAETCH KOPPEKTHOCTb MPMCBAMBAHUM 1 OnepaLmm HO
3TANE KOMMUAILLNM

* AAS MPOBEPKM KOPPEKTHOCTMU HA TAME BbIMOAHEHMS
CYLLLECTBYIOT, HOMPUMEP, CMELIMAAbHBIE KOAAEKLIMM.
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HECOBMECTVMMOCTDb GENERIC-TUIT1OB

« Generic-Thnbl HE COBMECTUMbI MO MPUCBAMBAHMIO

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

* NHO4YEe — OLLMDOKM

lo.add("hello”); // ClassCastExcepftion
Integer li = lo.get(0);
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[ IPEOBbPA3OBAHWVE TIVI10B

* YHUYTOXEHME MHADOPMALMM O TUMNE
« List | = new ArrayList<String>();

+ AobasaeHme MHAoopMaALMKM O TUMNE
e List<String> | = (List<String>) new ArrayList();
« List<String> |11 = new ArrayList();

» Unchecked warning

« OTBETCTBEHHOCTb MPOrNPAMMMCTA
» SuppressWarnings(‘unchecked")
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OI'PAHMYEHWMA GENERIC

* HEBO3MOXHO CO3AAQTb MACCHUB MAPAMETPA TMMNA
« Collection<T> c;
« T[] 1TQ;
* new T[10];

* HEBO3MOXHO CO3A0Tb MaccmB Generic-KAOCCOB
* new Arraylist<List<Integer>>();
e List<2>[] la = new List<e>[10];

Ho atoT KOA paboTtaeT (mMpaBaa ¢ unchecked):
* List<String>[] la = new List[10];
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[ TPVIMEPDI
NCITOJIB3OBAHWMAI

Java Generics



[TPOBJIEMA 1

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

}
}
BbI30OBbI
« List<Object> I; dump(l);
e List<Integer>|; dump(l);



PEIHEHWME 1 - WILDCARD

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

}
}
BbI30OBbI
« List<Object> I; dump(l);
- List<Integer> |; dump(l);



[TPOBJIEMA 2

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

}
}
BbI30OBbI
« List<Shape> [; draw(l);
o List<Circle> I; draw(l);



PELHEHWE 2 - BOUNDED WILDCARD

MeToA
void draw(List<2 extends Shape> c) {
for (Iterator<e extends Shape> i = c.iterator();
i.hasNext(); ) {
Shape s =i.next();
s.draw();

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



[TPOBJIEMA 3

MeToA
void addAll(Object[] a, Collection<g> c) {
for {inti1=0;i< a.length; i++) {
c.add(ali]);
}
}



PEIHEHNE 3 - GENERIC-METO/]

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

for (inti=0; i< a.length; i++) {

e clcia(@lille

}
}
[ToMePbl MCMOAB3OBAHMS
- 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>());



[TPOBJIEMA 4

MeToA
<T> void addAll(Collection<T> ¢, Collection<T> c2) {
for (Iterator<T> i = c.iterator(); i.nasNext(); ) {
T o =i.next();
c2.add(o);
}
}
[ToMePbl MCMOAB3OBAHMS
- addAll(new AlL<Integer>(), new AlL<Integer>());
« addAll(new AlL<Integer>(), new AL<Object>());



PEIHEHNME 4 - BOUNDED TYPE
ARGUMENT

MeTOA

<T, S extends T> void addAll(Collection<S> c, Collection<T>
@ i

for (Iterator<S> i = c.iterator(); i.hasNext(); ) {
S o =inext();
c 2 celclies

}
}
[ToMePbl MCMOAB3OBAHMS
- addAll(new AlL<Integer>(), new AlL<Integer>());
- addAll(new AlL<Integer>(), new AL<Object>());



PEIIIEHIME 4" - BOUNDED WILDCARD

MeToA
<T> void addAll{Collection<?g extends T> c, Collection<T> c2) {
for (Iterator<e extends T> i = c.iterator(); i.hasNext();
) {
T o =i.next();
c2.add(o);
}
}
[ToUMEPBbI MCMNOAb3OBAHMS
- addAll(new AlL<Integer>(), new AlL<Integer>());
- addAll(new AlL<Integer>(), new AL<Object>());



[TPOBJIEMA 5

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

}

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

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



PEIHEHNME 5 - UPPER BOUNDED WCARD

MeToA
<T extends Comparable<e super 7>>
max(Collection<T> c) {

}

[ToMEP MCNOAb3OBAHMS
- 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 ) {
/]
}



WILDCARD CAPTURE (2)

void swap(List<e> 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, femp);

}



