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Sl Jad

(Generic Classes) sl sla S ®

(Generic Methods) sle slaocs®

<ilyg 9 ple Elyil@

(Erasure) s ol i@

aliakbary®@asta.ir ple o3l glgil 0
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(Generic) pls oofs £l

Canl eSS alizes 00ls glgil gl ¢ WIS G (g3lwosly lhie 25 ®
s Sglain dae b a5l o Il & Arrayliast o)W ,0 add @ lais Vio ®
o e ArrayList oIS G wols g9 2 gl gl ol
StudentArrayList s IntegerArrayList s StringArrayList St e
Code redundancy 5,555 () aliw oS (pl @

oS Sgama |y ] g9 oolaw] alm )0 g S iy a5 ArrayList (oS G ipg0 o

ArraylList<String> listl = new ArrayList<String>();
listl.add("Ali");

ArraylList<Integer> list2 = new ArraylList<Integer>();
list2.add(new Integer(2));

cwl (Generice) ple ool g4 S ArrayList oS e
oS iy 5 (Arraylist Jio) sle sla oS 68 ad> ol oy @

)
Ny
g/ Jm (@t Bl pezil aliakbary@asta.ir ple 03l glgil 0




gdhwy§3'43iwu>

oS b «eldl 5l (BB WS alss oo 0SS0 @
o b ity b asgorme b Cond S5 e @
e cusls anlys delete gadd Jie olaaie oIS ol @

MyList g = new MyList();
q.add("Ali");
g.add("Taghi");

Cowl LSS £98 SO 5l Sl Jull )b o Yaoso Ll @

Lk gmeiilor 5l cao SO L lakose? 5l glacgoses b lakails » 51 Wio ®
fogis el ke add ae Mo $usS o 00l w6 |, (5L yui @
void add(Object obj) {...} &;ngfwbﬁgjtﬁ3¢ﬁ|aioo

)
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(40191) Scumd> Afluo

S a5 |, Arraylist L MyList oS walgs o oS o5 @
oS iy o 438> | add .. @
void add(String obj) {...} ol 4s5 ploie pl Sl

(el 5l cwcd) 0,5 wales IS loass,y ol lagd WS ol @
void add(Object obj) {...} :aul 465 plake ol S1@

(s oo £ 2 31 cwad) 0,00 Suogazma (S (pl sLll g45 @

bl 4Bl gzntdls b sae i o8 31 (Ll Sload sd S 53 ol Ses ®
il atils g5 Sy ) Sheil ¢ (Cond Slie) B,1 S muiiaddle Yooro @

Cailoads cay o5 38> lod, b -pl: (.. g HashSet ArrayList) lyl> slacs,bb Jio @
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public class Stack<E> {
private E[] elements; F“ U"MS w)”“ °9%’

private int top;

public void push(E pushValue) {

if (top == elements.length - 1) throw new FullStackException();
elements[++top] = pushValue;

}
public E pop() {
if (top == -1) throw new EmptyStackException();
return elements[top--];
}
public Stack(int maxsize) { SCNRE
top = -1; EF oY
elements = (E[]) new Object[maxsize]; (Type Parameter)
} /

} Stack<Strings sti; StacE<Integer>kst2; |
stl = new Stack<String>(10); st2 = new Stack<Integer>(10);
st1.push("A"); st2.push(new Integer(1l));
st1.push("B"); st2.push(new Integer(2));

] _ . Integer p2 = st2.pop();
Strin 1 = stl.po ;
s &P pop() st2.push("A"); (:)

N\
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public class Pair<T1l, T2> {
private T1 first; Pair ww :Jb&
private T2 second; |
public Tl getFirst() {return first;}
public void setFirst(T1l first) {this.first = first;}
public T2 getSecond() {return second;}
public void setSecond(T2 second) {this.second = second;}
public Pair(T1l first, T2 second) {
this.first = first;
this.second = second;
} oS iy pes PaIE LIS alss o 05 258 @
3,050 455 093 (45,0 10 (0 79)) st Cur So WSl 5l s sl 0 @

S et ) 2 oh 98 (nl 95 (O i (Lo 5o 43 9) (b ol (o) 5o ply> (oo @
Pair<String, Double> pil;
pl = new Pair<String, Double>("Ali", 19.0);
String name = pl.getFirst();
Double avg = pl.getSecond();

Pair<String, String> p2;
p2 = new Pair<String, String>("Ali", "Alavi");
2 String fname = p2.getFirst();

\\i;/ Java @t slgls gal String lname = p2.getSecond(); n




JGo

S5 iy ya3 NO@ b b (o)l S5 pudlss o sigmy Cand G 50,5 12 5l @

L ali | @—F—Praghi| @ nu1l ke kB 9005 2 @
(0ol Wlgh o 295 o 5D Llade )

(Node S, a4 el ) gor 0,5 @ gl -Y

class Node<E> {
E item;
Node<E> next;
Node(E element, Node<E> next) {
this.item = element;
this.next = next;

} Node<String> last = new Node("Taghi", null);
Node<String> first = new Node("Ali", last);

N
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class ArrayList<E> implements List<E>
//extends... implements... J&D
{

public int size() {...}

public E get(int index) {...}

public E set(int index, E element) {...}
public boolean add(E e) {...}

interface List<E> extends Collection<E> {
int size();
boolean isEmpty(); L bl SG M5 S5 aile
boolean add(E e); -
boolean equals(Object 0); dJy“frﬁbeao“wgs‘jg
E get(int index); b (8eneric) ple
E set(int index, E element);
void add(int index, E element);
E remove(int index);
List<E> sublList(int fromIndex, int toIndex);

3 —©



JGo

interface Map<K,V> {
int size();
V get(Object key);
V put(K key, V value); .
V remove(Object key); (generic type) ple (W5 So
Set<K> keySet();
Collection<V> values();

«ggi il ,b» w5l eslaiul oSGl

public class HashMap<K,V> implements Map<K,V>
//extends... implements...

{
}

)\
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a9

S s aeiee £55 S0 b ple g5 il sa eple £58 Gl e Ly pai plSin @
interface List<E> 0,5,k o, List Ll e @
S el s 00 g9 b ) B oile o« LSE s ) e olml pl5in @

List<String> strs;
List<Integer> ints;
List<Student> stus;

w5 ooliiwl (double Jie) adgl osls glgil 5l auilys cod Lg g5 ol b lgic s Ll @
Al dlgs oo € WY S Lags 58 Jlo o K il @

® List<int> erroril; Rl sl @

List<double> error2;

)
4
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ple 0010 1931 oud

(b sl 51 ) 05 (o0 6 S sk magiaalip ol 5o LS oo y0 @

List<String> strs; oS s Ko plal, Strs s jwgaly Sl e
b as ) 5l cwd SIS el |18

QS oLl Togas Wilgs cod uags 4ol LLoalS & las 5 (a)) £95 yial, i S L @

WS Jlssl3 1, strs.add(new Integer(5)) Wl oo wgdsl, Mo @

585 o1y o) el> syntax error <G L LLLS 1,5 @

365 o o2 (Parameterized Types) o col,b g4 (Generic Type) ple g45 45 @

g9yl oloze 4 SEring el ol b b ple 45 G List ¢ 548 Jlio ,o @

wdlas Generic Yol JDK1.5 5l L3 .os adlol Il 4 O ased 5l ale ools 1SS @
&y
z/ Jm @t SUlb el aliakbary@asta.ir ple 0313 glgsl 0




ple E9d (99 )5 S

oS ookl uils so 98 yll (lare 4 WD 5o lple g5 Sy Sl eslinul plSn @

S ol glail a4 dgasa |y 45 ol b aS aieils o5 Jq @
class NumbersQueue<T extends Number>{...} :Je @

inetrface SortedList<E extends Comparable>{...}

Aok o jasive £¢5 dawlg ;b WS 5 Wb «gg sl b» o extends >l o @
class Person{} :5 o,5:Jts @

NumbersQueue<Integer> n; @
NumbersQueue<Double> d; (¥)
NumbersQueue<String> s;@
NumbersQueue<Person> p; @

SortedList<Long> 1; @
SortedList<Float> f;@
SortedList<String> s;@
SortedList<Person> p; ()

)
4
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(Raw Type) pls g9

3,5 colaiwl g5 co o2 €ggi ol LY o pad o |y ple oolo glgil @

ArraylList list = new ArraylList();

list.add("A"); 998 BB (2l ol )

list.add(new Integer(5));
list.add(new Character('#'));

(Conss  Sag0me) unl Ll o

class NumbersQueue<T extends Number>{
public void enqueue(T o){}
public T dequeue(){...}

g9 3l Sl ladd (Jlo ol o

} (Number . s;,8 L) Number

NumbersQueue queue;

queue = new NumbersQueue();
queue.enqueue(new Integer(1l));
queue.enqueue(new Double(3.14));
| queue.enqueue("Ali");®

Awd qUEeue o oolaiwl LB

ple 0313 glgsl




a9

Sl o Ko ple glgil sl €gg b w4 ava 1.7) Y axus 5l @
e Type Inference
(3550 glinl )] £99) S 3¥ ple glgil 51 (g5ludises plin ) ple 53 53 0fygar @
255 oo (dlamond operator) ;¢ Shee oSl ol 4 @
: Jle @

ArraylList<String> list = new ArrayList<String>(); <228
ArraylList<String> list = new ArraylList<>(); . . _

Map<String, List<Student>> map = IRt
new HashMap<String, List<Student>>();
Map<String, List<Student>> map = new HashMap<>(); wo>

)
4
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‘J.J‘yé.o ‘QLC).A.CL) ‘QLC&&.L
Mdfu)“nbf&bﬁb&y&-’ P& °°‘° E‘y‘SW')S

class A{} . B . ’ |
..b LC . .. . LC . gj_,—\
class B extends A{} TSN FERSES VIS FERS &5

class Box<T> extends B{} ol sle,c g6 S 055,8 0le g5 G -Y

class IntList implements List<Integer>{ ple e g5 S =Y
\ public boolean add(Integer e){..} sl ale ggi S w538
0,8 oo LSy g ple DS 5« j90 cpl o @

oS o oliwl WIS Tl g5 el )l sl 4 pols g5 Az 5l WS oo s NS 5 @

Al ple g3 SO Wi ,8 ple £95 SO Y
WS Fogame |y ggi el )l Wlg co jg0 ol jo
interface NumberList<T extends Number> extends List<T>{}
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(Generic Method) pls wie

3S solatul WS oyl sle ools g45 5l ailgs o ple WS SO slaoie oo ®

class ArraylList<E> { SiS pyools g9 by el )l lgie 4y
public E get(int index) {...} S s s S L
public boolean add(E e) {...} VP o0 o S97 Ao S0 Lol @
} WS (B Lggh el )b laie ay ] ple ool

interface NotGeneric{ s OIS T il cw
i ) O S d=> “).«.c 94‘
public <E> E f(E pl1); ’ ° il

} (G52 O 5o Bl eé o5 Do)
35,10 )18 ale e gla WS j0 a8 slaae glp S @
s o0 285 (Generic Method) sle s dosie (gl 4y @

class GenericClass<T>{
public <E> void f(E pl1, T p2){}

Ny
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class NotGeneric{
public <T> T chooseRandom(T pl, T p2){
if(new Random().nextFloat()>0.5)
return pil;
return p2;

}
public static <E extends Comparable> E max(E pl, E p2){
return pl.compareTo(p2) > 0 ? pl : p2;
}
}

String s = new NotGeneric().chooseRandom("A", "B");
Integer num = new NotGeneric().chooseRandom(1l, 2);
num = NotGeneric.max(1, 2);

s = NotGeneric.max("A", "B");

)\
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oS e |, HashSet o5 5 Set lauly oot anvlgs Lo 5lasS o8 @

aws add s 1)l g ole glgil 5l HashSet 3 Set oils o @
)l 0929 elgil (nl 5o (6,50 e wiS (2,8 0
(b3 aw ,8 plaS [2) aewssu |, HashSet o5 g Set Lawly cay 25 @
(cuws p3¥ HashSet ;s add aoy s ,a)

interface Set<E> extends Collection<E> { by @
void add(E e);
} G5 b el (pl andh

class HashSet<T> implements Set<T> { HashSet ; Set .l
public void add(T e) {..}

¥

)\
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TP I W L_QJ)J_’ )J) Jiw CE Map Ja.w‘ﬁ r“*"“%s“ ®

interface Map<K,V> {..}
fowl oS> Lauly ol o Values s keySet slaois glasl @

ASls,5 o |, AP [0 39290 polie Values 4 laads keySet ;s qlol @

Fely @
Set<K> keySet();
Collection<V> values();
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S5 e
0sS lwools 1, Box<T> e

S p lade g el )b kS £gi lgie 4 g9l il sl oolaal @
0353l iy y25 @
oS bul ol lp (Tt s T gg )b L) ple slavio®
AS oolazwl WS ol sle
Ao ools glgil L @
> b e e
sl osls glgil 5 salatul el pac 5 auSTh @
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(Erasure) g=o il 8

ol blalS yles 4y bgs 1o Lass (Generics) sle ools glgl J s @
Cewss (Type Parameter) «gqi ol ,b» 51 6,51 g Mol d > Loy o @

S oolaiwl s o SO olul gl «gg gl S5l ST e
3gi oo S LS lawgi ladd € ol L) oy
S3S e €g g5 o) cnl 5l g5l at oley )0 @

Jma.fStack@51;@@wagm!g|oujﬁim ©
Stack<Integer> [S& 4 L oo (NewW) sbxl Stack<String>

S £ 5 S <9 yial)by o)L y0 Sledbl (class b oo LalS L) bytecode ;s @
Ngis o daz 5 355 (FAW TYPE) €z g9 & j50 4 ple glgil aon 28ly ;o @

Sgus oa i8S (Erasure) s=xx wosl,8 ole glgil JL8 o o> \Ls, pla @

N

P
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(4o131) 20 gt 5

9l gad o 5 Kegh yel Y (s S (oo Aoz 1) ple ool ol (s05T GLLLS 8y @

WS oo iRl ) (S £9 (SRl €9 Sl sl ez 5 0 @
Ngad oo do i S0 S ) b e 2 (Jle flgic 4y @

ArraylList<String> list = new ArrayList<>();
ArraylList<Integer> list = new ArrayList<>();
ArraylList<Object> list = new ArrayList<>();
ArrayList list = new ArraylList();//raw type

A glaie b i (! (BLelS by o) x>l 5l Le adl @

LlS olas 145 s oty Slesl s baars, b daid ol 5 5 ool il o ybLoolS @
0 (S P9 g Slg>l)S ) 9 £ » .

asl ati ) o5 5l ehl wb e s ol o, Add wie Sl 3 sl Slie @
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(4o181) g2 i

& 50 ks js ) gg8 Sortedlist o Ko i @

class SortedList<T extends Comparable>{}

i oolaiwl (1) £45 ol b Iy o DS cpl daz )3 yo @
Sgs oa y ol Comparable b ao> K o
Cwl LSS (byte code 30) ) H5wd dw B (Goduides 5 AT oo @

SortedList<Integer> list = new SortedList<>();
SortedList<String> list = new SortedList<>();
SortedList<Comparable> list = new SortedList<>();

Sl JLolS onge  ple slrosls ais) jo ludgass Jlosl :aodl> @

Sgis s Jlosl ple slaosls aio) jo Zuogasme (1a! loy o) JLlals 5las @

)
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class Stack{ Dol o e 8 class Stack<T>{
void push(Object s){} 4 void push(T s){}
Object pop() {..} — T pop() {..}

} }

class SortedList<T extends Comparable<T>>{
T[] values;
public void add(T o){..}

¥

class SortedList{
Comparable[] values;
public void add(Comparable o){..} Ao

) 9
static <E extends Comparable<E>> E max(E pl, E p2){...}$

static Comparable max(Comparable pl, Comparable p2){..}

G\ 7/
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public class Generic<T> { ) . )
void () { T PICV] JURS g | W

Generic<String> gil;

gl = new Gener'1c<Str.*1ng>(); oS Ll 1 g s, LIS 51 @
Gener'1c<Integer> gz’ -\java>javap -C Generic.class

g2 = new Generic<Integer>() ; CeulaNEl il Fgel BTl h K F-AV Iy
} public class Generic<T> {
public Generic();
} Code:
0: aload_0
1: invokespecial
return

(e JDK j0)Javap jgiws SaSL @

. new

v |, bytecode lgs o . dup |
: 1nvokespecial
JSs o 482 581 e g0 olwl @ - astore_1

I new

: dup

: 1nvokespecial
: astore_2

. return

el 00l do> S
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(205 oo hLolS slas) €S (overload) JLyw py IS a |, f o il oi > @

public static <E extends Number> void f£(E i) {..}

public static void f (Number i) {..}

("_wa ®

Ng o0 daz § JSh SO A 0 90 o g 3l il 1y @

HhlslS play @

e Erasure of method f(E) 1s the same as another method
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ple 193! sldcwd g

ALl olacaogama lgl> o ale ool glgil @
Cwwl (ETASUYE) goro winlyd 5l JoU lbeuosgase (ol 5l o)l @
s palae €ole g9 51 P G0 s colaiwl €55 2l )b o > Loy jo @
JSo 4 Liast gg5 5 e o SO aS s polae 1) oyl )o)l;./o°
List<Integer> & 4 L oo (N€W) slx) List<String>
ool (Son et €ggi Jl)? (55, 5 Slles d 2l ey jo GBS (on 4y @
2l oo 3l 1>l ol 4o a5 Instanceof snew Jio Slleco
Sl Son il €gg il )b 5l (MEW S L) (g5lwdiges : Jlie @
class Stack<T>{ NewW SwS b aulys cos Stack DS o Mo o

}T ref = new T(); (Lol glas) il spaz « 5 6 T g

)
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1S (B8
class Stack<T>{..}

pls 191 & &3 50 Ly guse

Gt (S (38 W p0 1) g5 el 1 (g5lsdines @

T ref = new T(); € Stack D5 J3ls ;0 LlelS slas obx! @
Cs Y8 £95 5l )b 5l sl ] (MEeW) sl| @

T[] elements = new T[size]; € LL.5 slhs o
Coms Slg31,8 LB 95 ;al,b 69, » INStanceof Slc ©

if(o instanceof T); : Lol clas o

Cns (ySo €805 yial LY iz 31 SCSliwl sio (o5 @
private static T obj; € LL.S sl o

N
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TR oo gl 3l oliiwl 40 CEd guo

class Stack<T>{..}

Cs Yo ple g9 5l al,T ol (oS 08 | g5 2l )b 51 @
Stack<String>[] s = new Stack<String>[8]; : LL.5 sl o

Stack[] t = new Stack[8]; :Uas g0, @

s yo0 £93 yialyl laie 4 (primitives) adgl ools glgil 5l oolaisl ®
Stack<int> s; € LLS sls o

3,105 3929 ple g4 sl o Instanceof Sl g4 ol,b paad &g 0 @
if(o instanceof Stack<String>); € Ll slas

if(o instanceof Stack); € s 40 ©

T/
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wib Exception wilgi e ple &3

¢ oolawl (€Xception) Liccul ;lgie 4y wilg cod ple WIS S @
S s )l Throwable sl oo ple oIS S5 @

class GenExc<T> extends Exception {} =» syntax error
5,5 (catch) cob,o b throw) Cb, olg e |, ple g4 51 o cplplo @

20,5 oolaiwl Liziwl & g0 4 o)lgs oo (ple g65 095 5l a g) «ggi yial LD 5l ac ]l @

class Generic<T extends Exception> {
void f() throws T {..}
<E extends Throwable> void g() throws E {..}

¥
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1 public class Generics<T> {

2 void add(List<T> 1, Object o) {

3 1.add((T) o0);

4}

5 public static void main(String[] args) {

6 Generics<String> g = new Generics<>();

7 List<String> list = new ArrayList<>();

8 list.add("a");

9 g.add(list, new Object()); .
10 g.add(list, new Integer(1)); 3@3?
11 |[for (String s : list) [{ Uas ygu (A
12 System.out.println(s); Vo gQ L5 0 Jsbools glas (o
13} WU s s bl slas (¢
e }} 4 L5 5 1l oleg y Uas (5

M s 55 12 gloj 55 s (|
VJG&)O ‘;(9

)\
4
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Cms £ iyl lgie 4y adgl glgil 5l oolanl Sl puieS ®

oiiwes AND) adgl glsl UM L O K6 $0,105 et oS 0l >

List<Integer> list = new ArrayList<>();

int num = 4;
list.add(num);
list.add(5);

b

autoboxing Jdo

Ngh o o Integer 4 num 45 Jlaie s g0 0w 4 0 lgl>

Integer 1 = 3; o lulhas oS plas Lo ke

ceollist.add(new Integer(5)); Jolw Lo, list.add(5); adly o

&y
L Jm (@t Bl pezil

aliakbary@asta.ir
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oyl slos 5,5 g ple ools glgil @

lgl> 55 )0 9290 (sl Jlio @

ole slaa.®

(Erasure) so 0l 3@

ple o S gl il g @

‘9‘.?- O 'al.s 8‘9.:‘ Lngwagm ®
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J.u‘o &_JLS Y 9 Y. J..a_é.
Java How to Program (Deitel & Deitel)

e // / = DEITEL

20

HOW TO PRORAM

_TENTA EDITION 2 I
\ N - 2 . —. ’
7 .~ .

NY T

Bl o LS 5 b fad fan slocys o5 @

aliakbary@asta.ir ple o3l glgil m




S g 3lwooly (EWsm i b (S0 b 5 40l,] S L LS, |, MyList Ly

interface MyList<E> {
int size();
boolean isEmpty(); & A oS 0S s il pdlg 0 @
boolean contains(E o0);
boolean add(E e);

ol Java.util.List alee lauls ol ®

& a9 Arraylist

boolean remove(E 0); oS ools |, LinkedList
void clear(); )

boolean equals(Object 0); e & (B g S (x| @
int indexOf(E o0); as3lile 3sd gl WIS

class MyArrayList<T> implements MyList<T>{..}
class MyLinkedList<T> implements MyList<T>{..}

L
4
g/ Jm (@t Bl pezil aliakbary@asta.ir ple 03l glgil m



il g g S g

g LS‘)-.’ LSQLQ:-‘-‘*‘-‘-’ Ql;yéa,ot
ale ools glgil o wildcards sgee0 @
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