A;G ﬁ.":’“ﬁ‘“",’“f{. l

lglo (o 990l y3 0590

0318 s yleisly g DL Wb

‘ Containers and Data Structures

@ A
. ¢




e s>

Cawl Ol ozl &y leia 31 ol 398> adS' @

—

o] oo ).w.»wo P FE C))s.«a 4 g ulf‘gb Ja.wg.a c\.>u‘ u.w)..b L: ).w.:)l_"

u)s.cd.sgw‘ OMW@W u)yoc\.aulf‘ab Ja.ws.a ).:‘ U"‘ )f"
Cs e o] pii5b s 3 1,8 Lt &80 b Lt L jo  olas]

S jle DS Tl el ol g oMbl a0y 1 ol Glgiome uis @

£
4 _
2’ )m @t Ul ezl aliakbary@asta.ir 03l slagleidlv g Lad )b


http://www.javacup.ir/javacup/
http://www.javacup.ir/javacup/
http://www.javacup.ir/javacup/
http://www.javacup.ir/javacup/

o Juad g

(Generics) sle sla oM L adgl Sls] @

lgl> yo ools sl ¢ locs,l> @
o)y (nl 5o e Sl NS 5 Lol @
e Collection, Set, List, Map
e ArrayList, LinkedList, HashSet, HashMap

hashCode o s 55 s Hash ,, s closl @
Iterator soeo0 ®

sledl aslio g s @

Collections § Arrays S.S sla IS @
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cwl (Data Structure) sols ylaisbs G do S cpl 51 S 0 @
el il 5,055 6l (container) B,k G wols el diged ,» @
Sgisr (Shudy oo SB,b 3l il (55, p olaeh ,sNl 5 DU o
w9 Sibwed e 500 Elgil dr food i wiils @
Java collections framework : asl. jshis opl @ lol> a5 SUS&I @
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el Ll 51 8,1 sll gl p Sl sl pusls o @
ool Ssmmtdls 31 slalT 4 Lo Lo o
Student|[] students = new Student[size];
0 S L o 1 3 elagaie ;Lo Sie .l o Bodgim laal,l Ll e
TS 4z ol Grmlivy | (812€) a1 5L 50 Jobo ST @
iS s Gl | o Jsbo sl 55 25 3l e pailysi ST o
oS s oS B | )T (slael 5 polic 5| sl 51 o
3,105 0925 byasl,l jo 598 8 )lse gl slools J>ol @
WS pien |y alyl Job b oS Bds 1) aul,l 5l Al G oS gute Mo @
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oS oolaiwl 4393 1l daasl )T 5l eitidlgs o 4 WSS jqal @
Student[] students = new Student[O];

students.add(new Student("Ali Alavi"));
students.add(new Student("Taghi Taghavi")); <:::>
System.out.println(students[1]);
students.remove(9);
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(object container) Ll 5l 3,b 4 L ol 7 ke ax ] @
3, obcosgame Jg wianl Lil 5l Bl G o al,l 28l 0@
3,15 9925 baayl)T o o8k J1s acgarme 5l ol 0,5 0l g oS Jie SUKGI @
QS oo Jos sLl 5l B,k lee 4 alisre gla WS dol> o @
3S oo olaitin (o byl jo a5 Jlais 50 OUISK! Lo WIS ol @

.. HashMap . HashSet . LinkedList . ArrayList
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java.util. ArrayList oI5 o, )5 aigei @
3,08 3929 51 (Job) o5lail i Sl a8 sl glayl,T wile Arraylist e

(resizable array)
ArraylList students = new ArraylList();
students.add(new Student("Ali Alavi"));

students.add(new Student("Taghi Taghavi"));
students.remove(0);

S o5 b a8lol s ygd ol (g polic wuilgi oo jgpea ool JI= Arraylist doul s @
5,18 00 a5 095 0 1, calisre sl a5 conl 8,L wiile (398 oS o students - _x @
el students 4 o938 LB eo o 5l b e students < o Sl @
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ArraylList s = new ArrayList();
s.add(new Student("Ali Alavi"));

s.add("Taghi Taghavi"); v 05l adlsS o3 Yooro Jg ©
s.add(new Object()); 5 s 455 1, Giliee glyl 5 5Ll G o, a5

3l blols las g 09, 05 @

oS : ,a.?c.w.c : ‘) 03.5 90 s:l.a.w‘ 69.: duu‘a.:LSA ool J @

22,5 Lol ol o Student go 5l Slesl Lis students G,b 4y o @
ArraylList<Student> students = new ArrayList<Student>();

(05 oo Comeo 0Ll s Tos) 358 0 41aS (gENETICS) ple sLoil (oSS ol 4 @

students.add(new Student("Ali Alavi")); (:) :Jle ®
students.add("Taghi Taghavi");
students.add(new Object()); (:)
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ArrayList | b Jlo

ArraylList<Student> students = new ArrayList<Student>();
students.add(new Student("Ali Alavi"));
students.add(new Student("Taghi Taghavi"));
students.remove(0);

students.remove(new Student("Ali Alavi"));

Student student = students.get(0);
System.out.println(student);

ArraylList<String> names = new ArraylList<String>();
names.add("Ali Alavi");

names.add("Taghi Taghavi");
names.remove(0);
names.remove("Ali Alavi");
String name = names.get(09);
System.out.println(name);
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List hw‘g D)lé)é

public class ArrayList<E>
implements List<E>

: ArrayList (oS v glacie 5, @
ey Job 1Nt size() e
3 bl Js cusjps:boolean isEmpty() e
Cow b 50 la3s 90 £ b 39>9: DOOlean contains(Object o) e
WS o a8lol o pd 4 gac s cadd(E e) o
WS o B> Caw b 5l gae G : Pemove (Object o) o
AS o B> | ,hais jg0 il o,leds b sqae : PEMOVE(int index) e
WS o B> |y G pd slacl asn: Clear() o
310 ,5 cop 1y ol A58 50 sl yo a5 goac: gt (int index) e
Qo8 cop 1y 58 )90 gac ol o)lei: ANt indexOf (Object o) o

ol 00,5 (g5lwesls 1, Java.util.List Lulg Arraylist o5 s o

Siloads cymas LISt Lawly o Koo 398 sl @
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List<String> list = new ArraylList<String>() ;
Scanner scanner = new Scanner (System.in);,
while (true) {

String input = scanner.next() ;
if (input.equalsIgnoreCase("exit"))
break;

list.add (input)|; s
) Jbe
if(list.isEmpty()]{

System.out.println('""No string entered”);,
}else{
System.out.println{}ist.size(a);
if (list.contains("Ali"))

System.out.printin("Ali Found!");

for (String s : list) {
System.out.println(s);, (for each)

}
}
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1nterface List<E> { List b‘*"s s @lfé

int size();

boolean isEmpty();

boolean contains(Object o0);
boolean add(E e);

boolean remove(Object 0);
void clear();

E get(int index);

E set(int index, E element);
void add(int index, E element);

E remove(int index);

int indexOf(Object 0);

int lastIndexOf(Object 0);

List<E> subList(int fromIndex, int toIndex);
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3,1 5525 ob (. s Set ; LinkedList Jie) lacs b glgil plo 6l Cadgame ol @
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ceocaw! ol Ao S ArrayList b af,T

ol o Arraylist olf g al)] a5 e
05 yp ) So e colae g Lo (piS GGl b 0 )5 0 0 @
4, sble @
(double s1nt Jie) adgl osls glgl 51 oolaswl Sl @
a3l axsls ¢ i (performance) ol wlg oo 41,1 @
: ArrayList <l ®
Cs )51 50 45" SUS! g loaie 51| @
v g Comd 53 g gy Ojg0 4 Lasl (35 (S 5 adlal wuileo
ol 00 (gilwosls 4] G S5 L ArrayList oIS aiss e
s, 1,8 T G ArrayList s 5le o 0 s o @
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ArrayList w5 g jwodly 4 A

public class ArrayList<E> implements List<E>, ... {

[private Object[] elementData; ]

private int size;

public boolean add(E e) {
ensureCapacity(size + 1);
elementData[size++] = e;

return true;

}
public ArrayList(int initialCapacity) {

this.elementData = new Object[initialCapacity];

}
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Bgd oo 5 kB als 0 saw slaasls c Arraylist gac G Bi> gl @
ENENEERE ) FREEEEET -«
@dd se S L) Arrayliist 4 sac G 8,5 adlsl plKin @
(il ) asb aslas SIS absl> cool Arraylist Jo o a5 Glal,] 51 e
(39550 55,52 10 Ygase) S50 Sl 155w al,l S
Sgdsa o5 wll onl o (LS al)] slacl acn
aib ol U5 al T ab e o a5 asl ArrayList G list 515 o
oils wenlys l1st.add(new Integer(3)) Jls=1350 o
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S p b oS Jas ArrayList oG al, 4l G el oY 25 @

: Arrayliast 4 4l Lo gl Jie @

String[] strings = {"ali", "taghi"};
ArraylList<String> list = new ArrayList<String>() ;
for (String str : strings)

list.add(str) ;

)l Arrayliast Jos slp Jis @

String[] array = new String[list.size()];
for (int i = @; i < array.length; i++)
array[i] = list.get(i);
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(Linked List) gwgu cud p ggieo

(data structure) culools lozsle S (soign Coucd ©

Q)‘Qsoc\.i;‘) Lgd.:.aj.a.c(éb)‘bw)di) J.?:.o cw).QrSya.cjbdﬂa ®

—» 12| & »99| e »37| &>

node node.next node.next.next

w;@rsagm&uo;d.sha‘é‘f.
9 bl oz s ol S @
5,5 dalgs o,lil oz = b ol a4 (So L) gls )| oo 31 @
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newNode newNode

—>12| +—>»99| & >» > 12 99| e
hode hode.next hode node.next

—»12| ®»99| e »37| &)

node node.next node.next.next
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LinkedList )5

ol 00l (g5lwesly lgl> o Java.util.LinkedList 5
O kB g som a glr )l igac o a5 ad bgs aign Cad G0

col 08,5 g5lwesly |, List Lol Arraylist sl wo LinkedList oS @
..sremove . get . add asb o )lo |, List voe slocis aon o @
cwol ArrayList alee LinkedList o, ogou ol ol @

col Sglie oyl (performance) LIS Jg @

LinkedList<Double> grades = new LinkedList<Double>();

grades.add(new Double(18.5));
grades.add(new Double(19.5));
grades.add(new Double(17.5));
for (Double d : grades)
System.out.println(d);

)\
4
g/ Jm @t Ul ezl aliakbary@asta.ir 03l slagleidlv g Lad )b m




SN 9 e (51 9 Jlo

List<String> list = new LinkedList<String>() ;

list.add("Ali") ;

list.add ("Taghi") ;
System.out.println(list.get (1)),
list.remove ("Taghi") ;

for (String string : list) ({

System.out.println(string)

—)--Ali @) Taghi| @) null
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{LinkedList b cw! g ArrayList

(Li1st) wiles S eols 1, spoline bawly Arraylist s LinkedList sla oIS @
Canl (X9 Coned o s @),] S LinkedList yo 9,0 106, Sglite g5lwosls Ll ©
ol 5o 8 5 ArrayList o ggee 0 @
cwl 51,5 LinkedList 5l colacul o3)lge (S 0 adl @
Cesl i G Ngms o] Ygaro € o srEmove s add ol sloss Do @
39 oo Og>ga yolie 3l ok dload oS 4 jeumme « B3> b y0938) sl Arraylist a8 e
col yup Arraylist € ol SeS L jolie 4 lgl s cwyiws @
cwl oS Arraylist o get(l) ololane @
2 1 il b (6 paie 4 B W98 Gale Wb paie 1 s0ign Cand j3 g @
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List ggn sloae b S @

ArrayList ; LinkedList S.sL o

£
Ty
L Jm @t Ul ezl aliakbary@asta.ir 0313 Slayleidln 9 Lad yb @



e




»e

oL ArrayList b LinkedList go5 5l s wilgy oo list e cpj 05 0 @

for(int i=0;1i<1000000;i++){
for(int j=0;j<100;j++)
list.add(®, new Object());
for(int j=0;j<100;j++)
list.remove(9);

}

List<Object> list
List<Object> list

new ArraylList<Object>();
new LinkedList<Object>();(:>

‘39"'%5‘ Q‘B‘Jé GLQM i ArrayList 6‘43.3\ 4 asls| 9 RS 6°l%} Soss @
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cwl ArrayList i LinkedList go5 5l ccwgdlist (pj05 0 @

Random random = new Random();
Object temp;
for(int i=0;1<100000;i++)
temp = list.get(random.nextInt(list.size()));

sLinkedList b oss oo 12! o o 398 05wl ArraylList G list 51e
Arraylast .t o
395 0 Cmd dilo jo Bolal  cwodil Elpw a0 Slaso 4y (5g8 0S5 @
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(Set) a5 gosx0

13y 9k bl 4 ], Slusl ) (o €acgeza? slize @

3,005 8924 (o i Lael o Lagy) a5 polocie e o (s0lans @
Mty o b 5 Asgecms 90 e @
{1,2,3,1,4,2} = {4,3,2,1}
java.util.Set (el lgl> o Lauly S (Set) acgae @
HashSet 105 o« gjluosls 1|, 5et Lawly a5 > sla DS 51 S @
HashSet<String> set= new HashSet<String>() ; Jue @
set.add ("Ali") ;

set.add ("Taghi") ;
set.add ("Naghi") ;
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Set<String> set = new HashSet<String>();
set.add("Ali");

set.add("Taghi");

set.add("Taghi");

set.add("Ali");

set.add("Taghi");
System.out.println(set.size()); .

for (String str : set)

System.out.println(str); :g?gh1
set.remove("Ali"); 1

System.out.println(set.contains("AL1")); EEE%’

System.out.println(set.contains("Taghi"));
set.clear();

System.out.printh(set.size());ll
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Set 9 List eJna‘ 5&09&3

3,185 ¢y Set FRNTSS R IPR C W I T N9 Set J&lo Ll @
D9 oo B> co3d £ b 0,0 jpam Dt o e b les 4 e aslol b ST e
3,J00 0g7g o Lsy) Set slacl S 55l oo 5 Lilst glacl @
5,105 S IS ol b aS uie s S€L Lawsly @
vyl Last Js Jg eae s get(d) we « Set Lauly o s o

13,105 ¢ Set 3O a2 0000 Jie 6,550 slan, @
set(int index, E element)
int indexOf(Object o)
int lastIndexOf(Object o)

e remove(int index)
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Soww! g PIWS Suwd b 45 gono

el Slie Set S0 PESURT 5 Liast o 8 TR
&S o e |y il G,k 5l Lael 4w yiws Liist @
Q3 i |y degomme 45 6,1, guac 10938l 05>l Set o
(Sl [byw) WS (o0 S 1) Doz gae 35 )1,
(Brae didl> pals) wiS (6T sl alasl> (28 joe 5l Wile o @
Tl slre (61,55 gae ¢ jlais jg0 Cowygd j0 Ll igalS Jlgw @
b ol xgs Set 45,5 coonl g Lilst ialy 31 @
Sl yige Set olfasls S slas! ogmiils ojled Cowpgd @

(ol o 65,55 0 100) ol g LASE 2 o0 G Sl o s g @
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Collection

5,ls 3525 lsl> s Java.util.Collection l..ls @

szws Collection L, ; Set 4 List o

int size();
boolean isEmpty();
boolean contains(Object o0); Collection
boolean add(E e); 4§
boolean remove(Object o0);
void clear();

: Collection wge slovis 51 >0 @

Set List
Kd;}’
i/’ Jm @t Uk yexl aliakbary@asta.ir o3l slagleidlv g Lacd 41




a1,T & Collection Jsu

S oo Byme )T 4 bows 6l tOATTay L L wie g0 Collection Ll @
Object[ | toArray() : ol s, ®

Sy 5o Sl e cpl @

&S o b Object 5l al)] G aly canpgd @

Cons polre )1 50 il aBly £ i oy @
T[] toArray(T[] a) : pgs 39, ®

dgis o Jloyl yolily (lsie ar sbedl 5l slal)T ooyl po @

Gl 00l P I ool &9.:)| S /).3 )L\B,o °

Sijlw oo iz Hled 5l o il S a5 40
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ArraylList<Integer> list = new ArrayList<Integer>();
list.add(new Integer(5));
list.add(new Integer(4));
list.add(new Integer(3));

Object[] array =| list.toArray();

for (Object object : array) {
Integer i = (Integer) object;
System.out.println(i);

¥

Integer[] array2 =|list.toArray(new Integer[list.size()]);
for (Integer i : array2)

System.out.println(i);
Integer[] array3 =| list.toArray(new Integer[0]);
for (Integer i : array3)

System.out.println(i);
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HashSet  Set ;l colizul @

o 5 3gg pae plaie lacl: Set sl g j90 ©
Collection ;| colal @
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gl> sodlo ol yo equals Wi & 23 Cuod

Qd;u;o }’éjd)sﬁ s‘-u;w LSEL‘““"’ 96“’ a_i.’ JL.:O CE Contains oo Slwo ®
e 0 pll equals we SSL LIS ol @
300 b o 4 a0 90 £ b g 09 o0 SleBE e b <Ll g9, eqUAlS v @
38 o loo |, equals 15 remove(Object 0) 4 1ndexOf(Object 0) Jio sloaie ©
Sgds oo oy p €quals SS L o gae o 6,5 (HashSet Jio) bacgome o @
sl 2Bl olgzds (WS S iz 5l (B0 eleze ST cplplo @
Al oo (gjlwosls ais e IS 5l owlie eqUAlS wis Wil
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class Student { )
private String name; ﬁ’tﬁb
public Student(String name) {
this.name = name;

¥

} List<Student> list = new ArraylList<Student>();
list.add(new Student("Ali"));
System.out.println(lList.contains(new Student("AlLi")));

S ooly ol €quals w Student S ¢l wb: > ol @

public boolean equals(Object obj) {
Student other = (Student) obj;
if (!name.equals(other.name))
return false;
return true;

z

.
Mo @
:

G 380 9 S 399 equals wis adl@

5 “"'Sgs“" <oNn ‘) ):*"‘)l?.. O°F null J““’ LS’L"";J} °
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hash

keys function hashes H h . ‘ lb "o Lﬂ
et B 0 ash y i 03ts slagle>
— 02
Lisa Smith 03 ‘9[.‘> le.aoo‘oobl.&-b )| = ®
= 04
3am Dee 05 HashMap , HashSet sk
Sandra Dee 15 HaSh ii e
: Hash SSS @

Ses zl il oo dae U el 0,3 Cawl Y3 aS s Ll e 5l @
O&ﬁ’¢y»bno9L;&‘JﬁJdLsumjsgianggﬁﬁﬁc(k“iSll)E&Jbo«bdccbﬂ °
Sguis oo ooliwl £ L 0, ore Al sl hash ;e
aisl ansls sgluwe hash jlade c o g5 conl Sow @
2310 )5 o Sglae sl gl glaie SLY] s> golael cewslis hash b Jg @
aisls S 5 soles hash jlaie Wb sl sla T bc ot g0 @

(Conss B0lai hash lase)
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hashCode &

2isS e ooliwl hashCode wis jlequals s 5 odle da WS ol @
dwy o0 &yl 4 b IS aen 4 Object U5 5l hashCode v @
S ools ] sl (oo line g S OVETTIE |, 06 ol oilgi o @
5 o0 o (hash) meomo soe G w5 5 hashCode Ss' L o
Sguls oo oLl sl o au s o s g aladl> o Ll (ol hash 3 e
N0 ,F oy glaie Y s> (g00e g WS e oolaiwl s b sloulid 5l ccwwlis hashCode v @
08 oolisl hashCode s equals cloaie atss glys (eclipse Stie) IDE cUisl 5l @

Qils 5 e true Jloas equals o o o g0 anlis gl ST @

)\
Ny
z/ Jm @t Ul ezl aliakbary@asta.ir 03l slagleidlv g Lad )b °



class Student { )
private String name; ﬁ’tﬁb
public Student(String name) {
this.name = name;

¥

} Set<Student> set = new HashSet<Student>();
set.add(new Student("Ali"));

System.out.println(set.contains(new Student("ALi")));
:J:> o‘) ®
S ooly b hashCode 4 gequals s o Student S ol b @

.S o 5 hashCode ,, . HashSet |5 cos S5 equals gjluesls ©

:Sl.’Lc‘
public int hashCode() {
return 31 + ((name == null) ? @ : name.hashCode());

£
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D ot

hashCode sequals ise

ase 'pl JWogs adgy @
A4S gozo g Cumad 0 oolalwl @

3,5 Object g5 5l sl b equals v wg 5l 5 0 ST @
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(Map) cwilss




(Map) e

d..bg.g COlleCtiOn d o ‘w.i_xg‘o L>U"‘ LY @L@Jaw‘g 9 Lmu.u){S o
e Collection, List, ArrayList, LinkedList, Set, HashSet, ...

s Collection G a5 oo 04> Java.util.Map ol o 6,58 Laly @
)18 (0 o)) sl ok olasi g (g g0 @

sus8 oo (Value) jlais 1) pge g 5 Key) ads |, Jgl g @

ol (6,180 alls s LSS (aldS) Jol (gt (glac] @

32l 5,55 el (S (r3lae) g i sl @
VAL
S5 :obgzidls Ol s Jol map S Jle @
V9.0 S9 (H _
(> olacl w lvalls ) 5l KL Jgu)

| YAD S
g{ )m @t Ul ezl aliakbary@asta.ir 03l slagleidlv g Lad )b @



Map o, U9

el atd BB 090 (95w 9 Jol ot g5 @
oS ol Joor S map € Map<String, Double> map; ,sd.e
St b olael 5] polie g laais, (gl gim) ol oS @
([l a4 &l 5l 2al)
giils 4 s sue 5l ol € Map<Integer, Student> e
Cosl oolaiwl |8 ¢ Jade L oldS lee 4y 2l g8 2 @
Qs ooliiwl BB lol> slacd b 5l Somn ,o double gInt Jio adgl osls glgl

java.util. HashMap o0 Ss5luesls |, Map a5 sla S 51 S5
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Jbo

Map<Integer, String> map = new HashMap<Integer, String>();
map.put(87300876, "Ali Alavi");

map.put (87234431, "Taghi Taghavi");

map.put (87300876, "Naghi Naghavi");

String name = map.get(87300876);
System.out.println(name);

System.out.println(map.get(87234431)) ; [uNESE NN

:LS)BTJL.’. o

Naghi Naghavi

Cowl 00 oolewl Int I Integer s> 4 558 05 o @
(auto-boxing) ssi o plxil 345 & 90 4 Integer v, 1nt Los o
(a2 4 0 lsl> 51)
Ll s o b Java collections framework (gla WS den ;o oolaiwls g0 £45 ©

)
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13 ] f Map<K, V> &
public 1nte.r ace Map<K, { Map 'b‘*"S & @&
V get (Object key);

V put(K key, V value);

int size();

boolean isEmpty () ;

boolean containsKey (Object key);
boolean containsValue (Object wvalue) ;
V remove (Object key);

void putAll (Map m) ;

void clear();

Set<K> keySet() ;

Collection<V> wvalues() ;
}
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9 o0 B alS T LB jlade agd adlal map G 4 6,5 adS L g ke ST @
Map<Integer, String> map = new HashMap<Integer, String>();:Ji. e

e map.put(76, “Al1”) 76 Al

e map.put(31, “Taghi”) 76 Ali
31 Taghi

e map.put(76, “Naghi”) 76 Naght

31 Taghi

.
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Map<Student, Double> map = new HashMap<Student, Double>();
map.put(new Student("Ali Alavi"), new Double(18.76));
map.put(new Student("Taghi Taghavi"), new Double(15.43));
map.put(new Student("Naghi Naghavi"), new Double(17.26));
map.put(new Student("Naghi Naghavi"), new Double(15.26));
map.remove(new Student("Naghi Naghavi"));

Double grade = map.get(new Student("Taghi Taghavi"));
System.out.println("Grade of Taghi=" + grade);

for (Student student : map.keySet()) Cowyd (s yd 4 aalip ]
System.out.println(student.toString()); Sraie &5 S o )8
« hashCode s equals

Double totalSum = 0.0; Student LS s gt
for (Double avg : map.values()) N h
totalSum += avg; . S) =

System.out.println("Average = " + (totalSum / map.size()));

)
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Map<String, String> map = new HashMap<String, String>();
map.put("Laptop", "Computers");
map.put("Shahnameh", "Books");
map.put(“"Tablet", "Books");
map.put("Tablet", "Computers");
System.out.println(map.size()); 3
System.out.println(map.get("Tablet")); Computers
System.out.println(map.get("“"GOLESTAN")); null
System.out.println(map.containsKey("TABLET")); QREISE
System.out.println(map.containsValue("Books")) ; Rad¥:

4
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Map ;p o5 @
LSLQJCLA L d
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valueso

4

' Jm @t SBhh Hexil

aliakbary@asta.ir




(Iterator) yuslow pggto




(Iterator) yRaslow pogio

il 3929 Lislew ol fOr €ach 5l e 0 o> 51 L3 G @

&5 5w b collection g leayl,T ol for each wa 4 0 1ol> 5l @
int[] array = {1,2,3,7}; List<Integer> list ;
for (int i : array) coo
System.out.println(i); for (Integer i : list)
System.out.println(i);

o oo pll lacollection gy, iulew Iterator SsL o lgl> 51 L3 @

JL@ ®

3,10 35 oo ,l5 g 0,0 029 liren Sl o] @
List<Integer> list ;
Joe @
Iterator<Integer> iterator = list.iterator();
while(iterator.hasNext())
System.out.println(iterator.next());
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Iterable

iterator s

Collection

ol oas ci i Java.lang. Iterable Loy s iterator o o
ol 00,5 s pes I Iterable Lauls 51 . Collection Ll o

Set List sws Iterable oo s Set g s List o1l @

a,ls for each Sl s Iterable a5 Lla oS aon adly o @

Cowl 00l ool 1terator S L > aus sleasus ;o for each Sl o

public interface Iterable<T> {
Iterator<T> iterator();

public interface Iterator<E> {
} boolean hasNext() ;
E next() ;
void remove () ;

}

public interface Collection<E> extends Iterable<E> {...}

s
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List<Integer> list = new ArrayList<Integer>();
for(int i=0;i<10;i++)
list.add(i);

Iterator<Integer> iterator = list.iterator();
while(iterator.hasNext()){
Integer value = iterator.next();
if(value%2==0)
iterator.remove();

}
System.out.println(list.size());
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(Concurrent Modification) gylo yoid s

aol B, SOl eolaiwl > jo lojer Oygo ds dnlip jidu Kz 0SS 5,0 @
(4egozmo b Cond S o)

a8 olul Bl 4o (6t el p 3l it SO b e o g @
WS oS L adlsl T ay s Sl @

sl oads Ol B3,L Job (59, 09 o pll ialew a5 cidu o als e @

dgds B> b p 5l (6 0 idw lawgi woals hilo g g Golew oS b g @

AS o s nTolr layan i 5l lls @

-
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(Fail Fast) & sw cwsi pgeio

WS s golaae 5l (SO dawly 4 )b G ST
Mg oo yrine b ol 428 5 5L ol 59, M3 a5 s iterator aws

Sy el piae né sla 1terator -l gy, om opl 5l aS Sllee 2 @
s oo ConcurrentModificationExceptions slas Cb, 4 o

g 0 aiS (Fall Fast) gy pw oSl (oS5 pl @ @

Dgds oo oolaiwl 8,8 o terator plw (1terator G lawg B SO L@

Sl Qlojer oS 5l 6 S ol sl bl () S5 (nl @
Collection<String> c¢ = new ArrayList<String>() ;
Iterator<String> itr = c.iterator();
c.add ("An object") ;| > Sgis oo yasls 1ET
String s = itr.next() ;|f|> ConcurrentModificationExceptions b,

Jl.w ®
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ConcurrentModificationException &l ¢ (s %9 Jbo

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

list.add(1l) ;
list.add (2) ;
list.add(3) ;

for (Integer integer : llst)¢>19HmVe¢wsbﬂ‘A»dw@%
@wb)o&}h}wléb

if (integer.equals (1))
1ist.remove(integer);[i> aal> o] S Las gl 1terator
39 on yirali Sl >l Jl> 4o for

)
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315 bl Olgie 4 laands ) 5l St a5 i guie @

QS Bde Cened 11, Wigd 0 £9,5 Al L aS Llaas ) e 9@

void removeAlis(List<String> names){...}

N
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void removeAli (List<String> list) {
for (String string : list)
if (string.startsWith("Ali"))

list.remove (string) ;

s oo ConcurrentModificationException 4 e J>ol, ol ®
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public static void removeAli(List<String> list){
Iterator<String> iterator = list.iterator();
while(iterator.hasNext()) ({
String string = iterator.next();
if(string.startsWith("Ali"))

iterator.remove();

N
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public static void removeAli(List<String> list){
for (int 1 = list.size()-1; i >= 0; i--)
if(list.get(i).startsWith("Ali"))
list.remove(i);
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e

(Sl 5 Sz gS S plalS)

WSs oy |y sl golus Lazs c equals we o
3,10 09> g bl € D (gl cadrive Glimo (WIS oolo glail 51 6 b (ol @

il 0gu (i yxi ool glgil (gl b Lo 0] 40

"Apple"<"Orange" 5<6

(Jome ololy) 585 522310 < (gole g2mtils | VYAF oo 5 ey < VYAF L5

WSS 03 )5 = 5 <= 52> 5 <) laslie sla Slas (g30e é sloools gl Jy @

N
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public interface java.lang.Comparable<T> {

public int compareTo(T 0); Comparable @'9

3,0 bimo o i s b ol sl gl s asS 0oly |, Comparable lawly oS 51 @

}

BB TS Y Py 2 Wos (I S>eS £ o Cﬁ.\ﬁ%;:\gax Q.;J 0998 Cadie § Yo o bio @

class java.util.Date implements Comparable<Date>{ <.l ais yl)l
public int compareTo(Date anotherDate) {
long thisTime = getMillisOf(this); Jis @
long anotherTime = getMillisOf(anotherDate);
return (thisTime<anotherTime ? -1 :
(thisTime==anotherTime ? 0 : 1));

} //Deprecated Constructors:
} Date d1 = new Date(2015, 10, 21);

o &S W W 0 le I Date d2 = new Date(2013, 7, 26);

lys oo 0)ls (gme o1 j3sL3l | Date d3 = new Date(2013, 7, 26);
Comparable «;,351, . || System.out.println(dl.compareTo(d2));
compareTo w5 025 || System.out.println(d2.compareTo(d1));

-
3

| oS gslwosly T &l wwslis || System.out. println(d2.compareTo(d3));




Comparator fwlg

oS dgliie Wilos ;S o (Laog> az ol 5l el (o 5 L) Lot s o 2 @
05,5 o5lwooly |, Comparable Ly sxiils WS Jio @

00,5 iy 23 gy Jame wlel 51, compareTo a4

(G ool 2 e ) oS i 0 € ol 1) Gligaeiils S b metles (o0 Lo (9
s Comparable Lo a5 oS aslio | Slesl sealys o 5 25 @
S oo (5 5lwooly sLedl ol awslis ¢l p 1y java.util. Comparator Lulg o)l ol o ®

public interface Comparator<T> {
int compare(T ol, T 02);

¥
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class Student {
int age; &
double grade; Comparator GS‘}‘ J‘*‘
public int compareTo(Student s) {
return (this.grade<s.grade ? -1 :
(this.grade==s.grade ? 0 : +1));

}
public Student(int age, double grade) {

this.age = age;
this.grade = grade;

} class StudentComparator implements Comparator<Student>{
public int compare(Student sl1, Student s2) {
return sl.age<s2.age? -1:(sl.age==s2.age?0 : +1);
}
}

StudentComparator comparator = new StudentComparator();
Student s1 = new Student(21, 17.5);
Student s2 = new Student(20, 18.5);

-1
System.out.println(sl.compareTo(s2));

J System.out.println(comparator.compare(sl,s2));
\ )
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Collections g Arrays b A

sl 05,5 &1| laCollection s lad,|,TL IS gl duie KaS (glode b ( IS g0 lol> @
al,I L L5 sl Java.util. Arrays .S e
s Collection b |5 sl java.util.Collections 5 o
(6l i egiie Sl slaas sllo b WSyl @
Sy L all gy slosl o5 0
d11]) jaseie Jaie SO L Lacl aan 50,5 5 @
(search) sovns> ©

(sort) s5lhcs o @

oee 9

N
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Random random = new Random();
Long[] array = new Long[100];
Arrays.fill(array, 5L);
Long[] copy = Arrays.copyOf(array, 200);
for (int i = 100; i < copy.length; i++)

copy[i] = random.nextLong()%10;
//An unmodifiable list:
List<Integer> asList = Arrays.aslList(1, 2 , 3, 4);
List<Long> aslList2 = Arrays.aslList(array);
Arrays.sort(array);
int index = Arrays.binarySearch(array, 7L);

int[] a1 = {1,2,3,4};

int[] a2 = {1,2,3,4};
System.out.println(al==a2);
System.out.println(al.equals(a2)); false
System.out.println(Arrays.equals (a1
System.out.println(al); [@7852¢922
System.out.println(al.toString());
System.out.println(Arrays.toString(al)); HiRAERA

Arrays 89,6 &l p Jho
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List<String> list = new ArrayList<String>();

Collections.addAlLlL(lList, "A", "Book", "Car", "A");
int freq = Collections.frequency(list, "A");.

Collections.sort(lList);
Comparator<String> comp = new Comparator<String>(){

public int compare(String ol, String o02) {

return ol.length() < o2.length() ? -1 :
(ol.length() == o2.length() ? 0 : +1);

}
}s
Collections.sort(List, comp);_

Collections.reverse(list);

String min = Collections.min(list);
String max = Collections.max(list);
String max2 = Collections.min(list, comp);

Collections.shuffle(list);
Collections.fillL(lList, "B");

Collections & 9,65 &l p Jlo

£
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< <Interface >
Collection

l9l> nao o yb

7] < <Interface >
< <Interface > extends List
Set
< <Interface > LA £ .
. -'5::" Queue i i T .
i L ] | =
o i i [ S
#7 ; ‘% | ! ArrayList
i < <Interface>> i Vector
HashSet SortedSet \ implements | <<Interface=> i
i Deque r
S \ .' FAN
2 | 3 I |
. rl ] [} |
TreeSet LinkedHashSet . Stack
%
% .I
LinkedList
1 < <Interface>> Object
Map
N
T4 b
L ,J x < <lnterface >
e K " SortedMap
! \
# i flr i
# I h .
. d ! ' %
# i b N
# i b %
HashTable LinkedHashM HashM TreeM :
LA mme AP ARn AP Lo Arrays Collections
aliakbary@asta.ir
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299 peo GBI g lawlg (& 9 59 00

odl ool Co 30 G wlul g a5 Lo acgeme S SortedSet NS TreeSet
Sl 5o GoldaldS ulul 5 a5 (Jgoo) cllSS S Map Luly  SortedMap

ol ooly &0 b aS (aulS wlalyp) 50 ¢S SortedMap oINS TreeMap

(FIFO) sLsl 5l io 5 Collection Ll Queue
Ll el 5 g duslan wlal p) Jlocuglgl o S Queue oA PriorityQueue
LIFO) Lol 5 anis S Vector NS Stack
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99 peo pdlao (S 99 59 90

szws synchronized oL 5l 5, @

e Synchronized Collections
ol ol oo thread w0 lagyl 5l eoliul a5 ol @
(thread cows 4 as>,6) thread-safe slo oM o
ConcurrentHashMap , Vector Ji. e
2SS eolawl Lol 5l ecancs WS 2Ll 51 yle jod oolaswl 4 (g3Ls ST @

St oS JB e o)l (> @
e Unmodifiable Collections

(Comas ySoe LT slael 138 5 0L 5905) oS Siulows | Ll auslys oo ad a5 Slpd Lo @
g g g n n :JL‘;;A .
List<String> unmodl = Arrays.asList("A", "B");

List<String> modl = new ArraylList<>(unmodl);
Collection<String> unmod2 = Collections.unmodifiableCollection(modl);

N
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class Car implements Comparable<Car> {
String name;
Integer price, speed;
public Car(String name, Integer price, Integer speed) {
this.name = name;
this.price = price;
this.speed = speed;

}
public int compareTo(Car o) {
return this.price.compareTo(o.price); -
; ’ == 9
} Comparator<Car> comp = new Comparator<Car>() { Mbﬁ
public int compare(Car ol, Car 02) { *
return ol.speed.compareTo(o2.speed); ‘}43
} : o
1s gwqg

Set<Car> carsl = new TreeSet<>(comp);
Collections.addAlLl(carsl, new Car("Pride", 20, 200),

new Car("Samand", 25, 180));

Set<Car> cars2 = new TreeSet<>(carsl);

for (Car car : carsl) Samand
System.out.println(car.name); Pride
for (Car car : cars2) Pride

System.out.println(car.name);

\ 4
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Samand







S &2
ol o lools laislo g s b diie; 1o sae slo S 5 lalasls®
e Collection, Set, List, Map
e ArrayList, LinkedList, HashSet, HashMap

hashCode s 5,5 s Hash o cLile
Iterator espic®
Comparable ; Comparator :sL.il awslis g s 5 @

Collections § Arrays So5 sla oS ®
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foa 9 50 5 5l sae golaxs @

ng%l%W3A¢S¢ﬁ6o9w%;@\)o1x\°

A5 Pl e 5 055 e (Jop i S ar ) olasl @
s )| 3L s 3 1) 95095 cpaiz Sledlbl g 0 iy i 9,095 IS S @
25 03l il o (g5l L1 9,055 90 (g5l popie @
S9den A sl (55,997 05 a8lol dsgazme a4y plies (59,095 95 STaS wph rekas @
S ool gmiils = b jlade 9 ogoriils ojleds ST L (MADP) Jgo> @
S ) S Jgaz ol wledlll e

Qils )8 1 «olaw Jlade g Ko oS L Jga> 90,5 1) Joao pl aS dnsn e @
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w950 g S 9S>

9w (Sl golpiian Dlegsgo @
(Stream) b ,Ls 4> 5 Algl> < UISLI @
lacs b o L multi-thread _.ogiasl » LLs )| @
Cailoads Fguin a5 Ailalisls 0929 lgl> 008 laddrus jo Sl WIS 4> ©

tea Collections § Arrays oS sl oS jo 5,550 bl ax ©

Cocwl ool Lg)’l.wooLx Lfbun)lf u-" o LQA-»-M 1 HUWY A= ¢

Ccenl 05,5 o2l,8 SUIL! 4> Apache Commons 3.0
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