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http://www.javacup.ir/javacup/
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o Jad g

lol> o laosls sl g lod,l @

e (2l 5o e GG 5 alanly @
e Collection, Set, List, Map
e ArrayList, LinkedList, HashSet, HashMap
hashCode o s 5,5 s Hash , o cLesl @
Iterator sspic ®
sledl aslio g 55 @
Collections § Arrays SuS sla OIS @
i o 4a) )5 e sladanly 5 oSS sl @

(Generics) sle slo WS L adgl Szl @
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Cs] 9L..w‘ Lg)b.e‘iS LS‘)-:’ S5 =0 <UL Lg‘)b ‘3L? ®

cwl (Data Structure) sols s ls G do WS opl 51 S5 0 @
ol Ll 6 ,l0eS5 gl (container) &b oS wols olaislo aiges o @
S9dise Slhwitiy oo Bk J2ls sbal g5, p alae sl s DU @
w5 Gl ye K0 gloil 4y o i wile @

Java collections framework : wsls jglaie opl 4 lgl> a5 SUIS! @

S e Sl 1 alises ools slap ezl a5 ladauly 5 la oS 5l glasbulis o
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vl Shgzmails 3l glal,T oS 5,8 Jles @
Student[] students

new Student[size];
s o Gl o ) slegusels M A5l oo sgame laal,l Ll e
oS a> coulad Lioulios 1) (S12€) al)] 5Lis 90 Jsb ST @
TS 4z mud Gl o Job )T G (i lo 5l am eunlysn ST e
oS dx cpiS B> 1) wl,l slacl g jolie | Lan palgse e
o)L,\J Sg¢=>g me\.a‘j 5O d9_9 o)\g,e LS‘)-’ Lg‘ooL.a J.>o‘ ®
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S oolatu] 4368 ol ol )] 5l peidiles o 4 0SS jguai @
Student[] students = new Student[0];
students.add(new Student("Ali Alavi")); <:::>
students.add(new Student("Taghi Taghavi"));
System.out.println(students[1]);
students.remove(0);

vl oo Job 4 al)l SO @
oS L5l )T 4y (5 pobic Tomy
oS S |y ol polis 5l S0 b

o)\o Yt JlSM\ égédfgw‘)i«oc\%‘jbs)lfﬁb"
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(object container) Ll 5l 3,b 4 L o 7 ke ax ] @
3,1 olacosgame Jg el Ldl 5l B, S oo wl,l 28ly 0@
3,05 9929 Loyl jo w8 J1s acgazme jle b 53,5 b g o8 Jio (SUIl @
QS oo Joe sl 5l 8,k lae 4 alide sl WIS dgl> 0 @
3S oo olaitio s ol jo a5 Jais 50 SUIS! Lo WIS ol @

oo le Lsal.ﬁu.u)lsQ
.. HashMap . HashSet . LinkedList . ArrayList
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ArrayList g5 :JGo

java.util. ArrayList oS5 s,)5 aiges @
3,18 3929 o (Jgb) o3lasl s el a5 Cel (gl asile ArrayList e

(resizable array)

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

students.add(new Student("Taghi Taghavi"));
students.remove(09);

5,08 00 a5 895 0 |, il clesl a5 el 3L asle (358 oS ,o students . i @
cwl students 4 oyog38l LB co o 5l s e students o Sl @

oS o 58 B, S o | e S ) olas! Yeeso Lol @
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wowd sbawl E99 0 o5 i

ArrayList s = new ArraylList();
s.add(new Student("Ali Alavi"));

s.add("Taghi Taghavi"); v 03l oy od Ygoso Jg @
s.add(new Object()); 515 455 1) Giliee gl 5 Ll G oS, a5

3l blels sllaz 559, 05 @

IS Lazie |y 095 (9,0 Ldl g8 0llg e o] @

20,5 aslol o)l o Student o 5l Slesl Las students G,k a ;a5 0 @
ArraylList<Student> students = new ArrayList<Student>();

(oS o Caweo 0,00],0 loy) 558 o 4265 (ZENETICS) ple sLiisl (SiSS ol 4y @

students.add(new Student("Ali Alavi")); <:> : o @
students.add("Taghi Taghavi");
students.add(new Object()); <:>
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ArrayList j| b Jbe

ArraylList<Student> students = new ArrayList<Student>();
students.add(new Student("Ali Alavi"));
students.add(new Student("Taghi Taghavi"));
students.remove(9);

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

Student student = students.get(9);
System.out.println(student);

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

names.add("Taghi Taghavi");
names.remove(0);
names.remove("Ali Alavi");
String name = names.get(0);
System.out.println(name);

s
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List hﬂ‘s D)h)é

public class ArrayList<E>
implements List<E>

:ArrayList u»)lf 40 slaass r ®
s pd Job: 1Nt size() o
2 bl J cus s boolean isEmpty() e
Cow b 4o 38 90 £ b 39> : DOOLlean contains(Object o) e
WS o BA> Cawjpd 5l gae G : remove (Object o) e
&S o Bax |y A58 jee il o,leds b sgae : PEMOVE(int index) e
WS o Ba> |y o ypd slacl acn s Clear() o
Q10,5 cop 1y sl a3 50 sl jo a5 goac: get(int index) e
Als )5 o 1) 38 )90 gac wail o,lei: ANt indexOf(Object o) o
ol 00,5 g5lwesls |, Java.util.List Lulg Arraylist o ass o

Sloas cyas LISt Lasly o Koo 398 slooie @

)\
Ny
z/ Jm @t oLl ezl aliakbary@asta.ir 03ls sLayleialw g bbb 0



List<String> list = new ArrayList<String>()
Scanner scanner = new Scanner (System.in);,
while (true) {
String input = scanner.next() ;
if (input.equalsIgnoreCase ("exit"))
break;

list.add (input)|; s
} Jbo
if(list.isEmpty()}{

System.out.println ("No string entered");,
}else{

System.out.println{}ist.size());

if (list.contains("Ali"))

System.out.println("Ali Found!");,

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

}

¢}
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1nterface List<E> { List vhw‘s a9 @lfa

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 o0);

List<E> subList(int fromIndex, int toIndex);
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Sl 5o S5 1 S polie 51 S il sl 5 8,1 ArrayList e
3,5 1,8 Arraylist s aslg oo (primitive types) adgl osls glgl o
3,18 3959 oo (.. g Set s LinkedList Jis) s ,b glol plo gl p Covgase oyl @
3,10 ez dad b ala> 5l (gENETICS) ple lail aan (ol y Covgamas (ol a8ly o @
3,05 0529 4yl (gl Cosgazme ol @

Sl e INE[ ] Js el 5o o ArrayList<int> S, o
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SIS (99 y0d

3w g8 o] @

dac!| @

bazss, o

Obgzisls @

Srns Soe gl Elgil 51 o 815950 @
Lol opl ol p Liist ggie slaais 5l esliinl @
Arraylist b gjluaiges g List sl )l o iy 5 @

ArrayList  List ¢, import ,, oSG e
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ArrayList g g jlwools & &S

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 b G 0 o slaals c Arraylist gac O Bi> gl @
EEEEEEEE =) FEERFEET -
@dd oo oS L Sie) ArrayList 4 gac S 0,5 ailsl pl5n @
(ol ) asl aslas SIS absl> cool ArrayList Jo o a5 slal,] 51 e
(D950 55 )5 10 fyw) 9 sa Sl 1855 sz )T S
Bgd oo S )l opl o L8 al)l slacl aen g
ail ol U3 4l 6l e e a5 wisl ArrayList < list 5132 @
.2ils peolys l1st.add(new Integer(3)) Jlg=1350 o

EEEEEERE =) EEENENFEENET
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ceocwl ol Ao $ ArrayList b af,T

ol yp Arraylist o8 5 al)] a5 e
S eyp L S colre g blje S Sl b 0 )57 0 0 0
al,l gLl o
(double 9 int Jie) adsl ools glgil 5l oolaiwl oISl @
ol asly ¢ i (performance) ol wlg o al,] @
: Arraylist bl e
s T 5 45 SISl 5 oo 451, @
v g o )0 2tz bigy Djge 4 Lasl (9,5 05 5 a8lal w0
ol 00 (gilwosls w1 G S L ArrayList oS s ol0L @
sl s )l S ArrayList o s e o o e
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ArrayList 4 &1,T Ju

o5 b oS o ArrayList G w4l G il oY 25 @

: Arraylist 4 )] Lo gl Jis ®

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

list.add(str) ;

:c\.ﬂj 4 ArrayList J;M Lg‘)g JL.,O ®

String[] array = new String[list.size()];
for (int i = @; i < array.length; i++)
array[i] = list.get(i);

(i o0 1) 3,10 8529 o0 (5,500 sleal, @
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~
e~
~
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(Linked List) (g gn cawd pggio

(data structure) culools loisle S soign ol ©

J)‘chodi; ‘) L.SJ"”’?"‘"C (&L‘>)‘ L‘ u»)QT)J?bo sw).Q‘EaaaL).QASL ®

—» 12| & »99| e »37| &>

node node.next node.next.next

Sedisr Slml az ol S, @
5,5 dalgs o ,lal wam = b ol 4 (So,lal) gla )| 314 @
QS o, Lol gams s b e b ol 4 80 L0l CancBlS i 18 5l gae SO BA> (gl @
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SN g o 4 ABLST g Bi> 49 w0

newNode newNode

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

—»12| ®»99| e »37| &)

node node.next node.next.next

—>12[¢| 99C

node
W4
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37| >

node.next.next




LinkedList X

ol 00l (g5lwesly lol> o Java.util.LinkedList 5 e
Ol (hd g am 4 gla )l cgas o aS ad)bogs (gWigy Cad SO0

Cowl 03,5 g5lwesls |, List Laulg Arraylist asb oo LinkedList s @
.. sremove . get . add asb o)l |, List woe slodis aen o @
el Arraylist alie LinkedList s )5 osou ol pls @

col Sglie byl (performance) oIS 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);
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SN 9 wawd (51 9 Jleo

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);,

~—P»t Ali | @——PTaghi| @ null
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$LinkedList b cw! sg ArrayList

(List) wilos S eols |, spolice Lawly Arraylist  LinkedList sla oS @
Cal (X9 Cned S s @],)] S LinkedList yo (9,0 106, Sglite g3lwosls Ll ©
ol o8 5 Arraylist o (ggeze jo @
cwl Ll LinkedLiast 5l colacul )lge (0 yo adl @
Cesl ity SV o] Yoore € o s TEemove g add ol sloss Hie @
39 oa Sgg0 polie 3l ol olows S A jeme « B3> L 0453l sl ArrayList a5 e
ol o Arraylist € wuil SS L yobie 4 olgld cwyiws @
cwl oS Arraylist o get(l) gl olane ©

ot 3 1 s8I (g paie a4 U wigd iolews Wb paie 1 goign Cand ;o Jg @
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List go sloao b S @

Arraylist ¢ LinkedList Ss'L e
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»e

ok ArrayList L LinkedList gg5 5l oo wilg o st pisa cpj 08 0 @

for(int i=0;1<1000000;i++){
for(int j=0;7<100;j++)
list.add(@, new Object());
for(int j=0;7<100; j++)
list.remove(9);

¥

List<Object> list = new ArrayList<Object>();
List<Object> list = new LinkedList<0bject>();<:>

€5 co |yl i pus oS ol Sl plas” 5 @

S oo Olgl s e a4 s ArrayList slal jo aslal g i (g0l olows @

A
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cwl ArrayList b LinkedList go5 5l v s list (pj05 0 @

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

sLinkedList b sgs oo 1,2 o 398 o5 ol ArrayList G list 51 e
Arraylist :x.b ©
395 50 Comd dils ;o Bolal cwodil flw 1 Gladd 4y (3g8 0S5 @
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(Set) a5 gosx0

g 55l Hbls 4|y Olsl) jo €acgom? sl @

3,5 092y o 5 Liael oy Logy) a5 prlaie e o (golans @
2t o b 5 Acgecne 9 Mie @
1,2,3,1,4,2} = {4,3,2,1)
java.util.Set el lgl> o Lauly G (Set) acgoe @
HashSet 05 o gjluosls |, Set Lawly aS > sla S 51 S @
HashSet<String> set= new HashSet<String>(); J™°
set.add ("Ali") ;

set.add ("Taghi") ;
set.add ("Naghi") ;
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Jbo

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); zfgh1
set.remove("Ali"); 1

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

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

System.out.println(set.size()); n
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Set 9 List ssJ‘" 5'&9993

5,105 g9 DL 15 (6,155 £ b waiiwd plate Set S S5l cLesl @

QS (05 (§ gt AL gasmo Dgub A8lS| dcgeazme 4y (6,1,0 Sk oS oD ST @

(equals Ao u»l.w‘).’) S ).3‘).3 AC oo D¢ g0 Lgl..a.c‘ )‘ 654 La aS Lsi"""" Lg)‘)s.asb_w °
3,00 0g>g i S Logy) Set clacl o .jls s 5 List slacl @

5,105 S IS el b a5 saie s Set Ly @

fb'.’.)“b L].St o (_;9 c‘-g.i)‘d..; get(].) Ao ¢ Set Ja.w‘g e ;)L».—o ®

25,10 59> Set o o2 20000 Jie 6,50 slawis @
set(int index, E element)
int indexOf(Object o)
int lastIndexOf(Object o)

remove(int index)
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Sou! gagd IS Tiund b a5 gozn0

Col ol Det Ko S 0 g List o)l S 00
&S o e |y sl 5o,k 5l Lacl au ow s Lilst @
Q23 o |y degazme s (6,1,55 gac 1038l o5l Set @
(Slowlome Jlyw) WS o0 S 1) Waz i o9 51,50 @
(Brae didl> als) wiS (65 sl alasl> (33, j00 5l Wil o @
Tl slme (61,55 e 4230 )90 o qd jo LT i galdS” Jlw @
bl e Set 4Ty ol jig List waly 51 e
Sl s Set olKisls S slas! ogmiils o lad Cavpgd ©

(w‘u.i.o.@ LS)‘JK’ oJ.o.:) w‘%LlSt :do)dg_ii u‘).o.: WJ.Q‘.S L
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Collection

5,ls 39> lsl> s Java.util.Collection l..ls @

szws Collection Ly, ; Set 5 List o

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

: Collection wge slovsis 51 >0 @

Set List
Ka;}’
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1,7 4 Collection Jswd

S oo Byme ), 4 hos 6l p tOATTay oL L wie 40 Collection Lol @
Object[ ] toArray() : sl i, ®

S5 505 Syl wie cpl @

aS o o ODbject 51wl 6wl cun g @
T[] toArray(T[] @) : pgs 39, ®

d9i oo Juol sl lare 4 slodl 5l slulyl by ol jo @

Cowl 00l aseie 00ld E9 )‘ SlS /Jg )Mﬁ.o °
AS oo w1y oled il ailo Las Bl o5lasl 4 Hlais jae ol )b ST @

Silw oo iz Gled 3l o al,l S i 590
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Jbo

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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5 ot
HashSet  Set ;| colail @

5 S92y pac plete slacl i 5€t sla S 5950 @
Collection jl eslizul @
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gl> sosloylouale 40 equals wio &y Cwod!

J.H.SLSA ) ) ‘) WJ.Q‘S LgLa.Q‘ 69‘-0.\) ‘5L> LQLQOJ‘OULWLN )‘ LQ)LMMJ @
dd;u;o ).‘40.30)5.4 ;LS“A 69[.“...4 9(5“ «._i.s Jl.ud L Contains V) SLJ: o
S o0 plil equals o SSL IS ol @

Sgdisr ol ol @ 30,50 2o g 05 oo JlsF B e b Lol (59, €qUAS e @

23S o lao |y equals 15 remove(Object 0) 3 1indexOf(Object 0) Jio slooe ©

Sgds oo oy pquals SS L was gac yoe 5,55 (HashSet o) leacgoms o @
ol s olgZds (NS Sy uiz 5l (S50 el STl ply @

Al oo (g 5lwosls i e S sl owlie €qUALS 0ts 0l
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class Student { )
private String name; Juﬂ
public Student(String name) {
this.name = name;

¥

} List<Student> list = new ArrayList<Student>();
list.add(new Student("Ali"));
System.out.println(list.contains(new Student("AlL1")));

S ooly ol equals 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

.
AVCON )
:

S 380 9 IS 398 equals wis adl @

5 “‘*56“’ CadPx ‘) J':‘°‘)L3~ O°F null e < L3> @
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keys

_ John Srith

Lisa Srnith

Sam Does

Sandra Dee

hash
function hashes

oo

Hash y iiwo 0318 sbgylois b

== 01

03
= 04
05

15

lgl> slrooloyleczln 51 S0 @
OO, HaSh ii JOpgELs
(HashMap , HashSet a:b)

: Hash .55 e

Sgs gl il s due G gl 0SS Cl Y3 aS L o 5l @
Qg,w ML?M 9(54» J>L> LS‘ng_;f)"B 5 w c(haSh) Totmo dde U"‘ o
09.“:64 oolaziwl 9&5“ oﬁ:}f) J.?r.c ML?LA Lg‘)" haSh )‘ L

aisl asly ggbwe hash Jlade c o g0 el (Koo @

3310 )5 o Sglie sl gl glate SY] s> golael ceanlis hash b Jg @

M‘O;ﬁ 69L‘*"‘° haSh )‘d&n J.:LA ‘69""’*"’ LSLQQ;)"E L: QGM: 9& ®

(G B0lai hash jlas)
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hashCode &w

aisS o eoliwl hashCode wis jlequals s ogde da oS ol @
dw s &l o s WIS aen 4 Object o5 5l hashCode s @
S ools ) sl (oo line g piS OVeErTIdE |, Bis ol ouiles o @
5 oo o (hash) memo sue G a8 5 hashCode SLs'L o
39 oo odliwl sLidl 4 &y o s yiwo g aladl> o oLl 6l hash 3
K105 oo g gl Y] i (g00s g WS e oolatnl s i slould 5l ccwwlio hashCode v @
0.8 oolizwl hashCode sequals cloaie ats olys (eclipse Ste) IDE Uil 5l @

Qils 5 e true Jlass equals aie ¢ o 98 alie sl ST @
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class Student { )
private String name; Juﬂ
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 ools ol hashCode o gequals uw oo Student S sl wb @

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

z
.
AVCON)
:

public int hashCode() {
return 31 + ((name == null) ? O : name.hashCode());
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hashCode ;equals :ie

ase pl JSogs ady @
ACgoo g Comad 40 oolaiul @

s S Object g 31 s el aub equals e xs,5loh 05T @
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(Map) e

A.Sdg.g COlleCtiOn dod cm_p‘o L>U"‘ PLY @L@hw‘s 9 Lbu.u)ls o
e Collection, List, ArrayList, LinkedList, Set, HashSet, ...

s Collection G a5 oo g9 Java.util.Map o6 a4 S0 Lawly @
(530 @9y 2 shaw 2) 8,0 gt 90 &5 (Jgaor wiilen @

sus8 o (Value) Jaie ) pgs oyyiw g (Key) als 1) Jsl g @

W‘)‘J"’ Lg)bqu...lfm LSS (laalds) Jg‘ Oy o Lgl..é:.c‘ °

2l (5,55 ol S (3l g i sl
VAL
19.0 G9T (HS _
(i olael 4y laails ) 51 LS L Jgu)

| YAD Sod &
g{ )m @t bl pexil aliakbary@asta.ir 03ls slayleidblv 9 laus b @



Map o,b 3

Sl (S BB pgd g 9 Jol 5w £95 @
oS ol Jgo S, map € Map<String, Double> map; ,od:.e
St o olael (pgo (i) (o] polie 5 ey (Jgl (gims) T 0ds @
(> das &y 4l 3l al)
gl 4 s due ol € Map<Integer, Student> e
Sl oolitanl BB ¢ Jlade b allS lgie a0 il g9 0 @
A 00l B lgl> sladd b 51 Soma o double g 1nt Jio adgl ools glyil @

ol vl G Map @
java.util. HashMap oo 5 s5lwesls |, Map a5 sl oS 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)) ; [FuNERE I

Naghi Naghawvi

el 0ds salizul It )l Integer gl> a4 358 05 ;o @

@uto-boxing) ssi o elxl o4 & 90 4 Integer &, Int Los o
(a4 O gl ;1)

Ll £ o b java collections framework sla M o )0 oolaiwl s 50 £45 @
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public interface Map<K,V> ({
V get (Object key);
V put (K key, V wvalue);

Map h—v'g 4 ‘5&@

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> values() ;
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33 g0 i S T L ke rog Lol AP 5y 4 (5,55 S5 b (5 ks 51 @
Map<Integer, String> map = new HashMap<Integer, String>();:Ji. e

e map.put(76, “Al1”) 76 Ali

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

e map.put(76, “Naghi”) 76 Naght

31 Taghi

N
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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()) ’0‘5%’“‘”‘%°)*Lﬁ
System.out.println(student.toString()); Gladie &5 WS o0 )5

« hashCode 4 equals

Double totalSum = 0.0; Student S o e

for (Double avg : map.values())

odsboosss (¢ jlwosla
totalSum += avg; . S) =

System.out.println("Average = " + (totalSum / map.size()));
=,
\.Z;/ Jm @ Ul ezl aliakbary@asta.ir 0313 layleialu 9 s b c
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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")); QRElSE
System.out.println(map.containsValue("Books") ) ; Qg
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(Iterator) Sawbow

il 3929 Lislew sl fOr €ach Sl e 0 lgl> 51 LS G @

&3 5ee b collection ¢ laayl,T oI, for each we 4 0 lgl> 5l @

int[] array = {1,2,3,7}; List<Integer> list ;
for (int i : array) .
System.out.println(i); for (Integer i : list)
System.out.println(i);

s oo plil lacollection (g, iolew iterator s Lo lyl> 5l LS o

JL.Q ®

. . 3,10 3 2o u,lS 90,0 0g>g liren Sl ] @
List<Integer> list = ... ;

Iterator<Integer> iterator = list.iterator(); Jls @
while(iterator.hasNext()){

Integer i = iterator.next();

System.out.println(i);
}
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Iterable

iterator s

Collection

ol o0 5 Java.lang. Iterable L.y s iterator .. o
ol 00,5 s pisl Iterable Lauls 5. Collection Lol e

Set List sies [terable Sos o Set b List -l L o

s, for each Kul waws Iterable a5 Sla oS acs adly o @

Cowl 00 ool 1terator S L lgl> syas sleasus o for each Sl e

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

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

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

aisb B, SOl eslasl o Glejer Gyge a4 delp isu Jiz eSS o0 @
(48 gozmo by Cone S5 Jle)
ﬁpfb.aété\d]@&,x’)&o o

3ol oo S oyl pod gty | @
a3l oad Clas 3,1 Job (5o, o oo bl Liolows a5 ci5u o wli e @
Sgs BA> dalip 31 (6,500 idu lawed ool hilo g Ginlew a5 i Lg @

MS oo S S5l oad seais 3l gl @
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(Fail Fast) & gw cusSi ¢ 9gio

S sl Golads 5l (SO dhawly 4 )b G ST e
N o prine e ol 428 5 B L 1l (g9, L3 a5 ol iterator acs

S plxl pime né sla 1terator pl g, ow opl 5l aS Sldes 0 @
s¢5 o0 ConcurrentModificationException glas ob, 4,z

Dol oo AILS (Fail Fast) &Iy S (STl 4 @

Mg oo oolaiwl b8, e o 1terator plw (1terator G lawgi B G oL @

Collection<String> c¢ = new ArrayList<String>() ;

. & ®
Iterator<String> itr = c.iterator() . ’JL‘
c.add("An object") ;| > 950 yinal 1T
String s = itr.next(); ConcurrentModificationException _b
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ConcurrentModificationException ¢!y s %8 Jbo

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

list.add("A");
list.add("B");
list.add("C");

for (String s : list) >rem0vex~°6‘ﬂ‘}‘4&‘\b@b
. S o bl o Uas s ol (s,
if(s.equals("A"))

list.remove(s); > ail> ] S5 oS gl 1terator
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S5 bl plare ar boaid ) 5l g o5 dnn g g @

WS Bde Cond 511, Wigd 0 £9,0 Al L aS Llaas ) aen g @

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¢5 oo ConcurrentModification Exception « > 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 i = list.size()-1; i >= @; i--)
if(list.get(i).startsWith("Ali"))
list.remove(i);
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3,10 0g2g sLdl s D (gl sattive lixe (WOIS) ools glgil 51 6 b gl @

il L0gul iy yai ools glgil 51 2 gl Wl Lae o] g0

"Apple"<"Orange" 5<6

(Jone bl ) (5985 gmiils < (gole gzmtils | AYAF ols 5 my < VYAF L5

WS 0 )5 (O 5 <= 52 5 <) slaslie gl Slos (goae 5id laosls sl (Jy @
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public interface Comparable<T> {

public int compareTo(T o0); Comparable W‘s
_ 3

O)L) Les w).: 96».: LJ"‘ 9l.-.:‘ 6‘).: ) VLY odLu ‘) Comparable Ja.w‘g st)lf Jf‘ ®

210 )5 co g dae S5 g A oo Ao ae sl )b LT, 6l < oo - compareTo w. @

)’1)33))'.3LlLgslw.o‘)SJ.?;;G;’;w!@g‘%«;;@axw1oay¢@9,¢a‘&u0

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

} //Deprecated Constructors:
—— Date d1 = new Date(2015, 10, 21);
w85 wor W 2 Gl llpate d2 = new Date(2013, 7, 26);
2,0 Coetl g (e ] )0 LA pate d3 = new Date(2013, 7, 26);
Comparable w;,3 1, IS System.out.println(dl.compareTo(d2));
compareTo s § oS || System.out.println(d2.compareTo(dl));

VoS gylwesls ol sl cwslis [| System.out. println(d2. compareTo(d3));




Comparator fwlg

S dnliie Wiloo S iy a5 0LB0g 4zl ) e (o5 L ) obedl nlys oo (A5 @
03,5 &jwesly |, Comparable Ly g=iils oM o @

00,5 iy pa5 goiily Jawe wll |, compareTo o

(o bl cad 5) musS e € pu? bl 1) L gmeiils Cow 48 eudlem o o Jg
Cews Comparable Lo a5 osS awslis |, Slesl sualss o i 25 @
oS o0 (6 slwonly bl cpl anslae slp !, java.util.CompaI'atOI‘ Lulg oylge pl o @

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

¥
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class Student implements Comparable<Student> {

int age;
double grade; &
public int compareTo(Student s) { ‘S'ﬁ Jl'w
return (this.grade<s.grade ? -1 : Comparator
(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 sl1 = new Student(21, 17.5);
Student s2 = new Student(20, 18.5); -1
System.out.println(sl.compareTo(s2)); 1

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

Cewl 00,5 481 Collection ¢ aasl,I L IS 6l aube  SaS slaaie b ( S g0 lgl> @
al,TL L5 sl Java.util. Arrays .S e
s Collection b |5 sl java.util.Collections s o
(sl i egie SOl glane slylo o WIS ol @
Sb L all ggy0 bl o5 0
d1ll) aseine jJaie SO L Lacl aan 10,5 5 @
(search) s> o

(sort) silucs o ®

eee 9
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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> aslList = 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); [@7852e922
System.out.println(al.toString());
System.out.println(Arrays.toString(al)); HiRAERA

Arrays 8 9,6 sl p Jho
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List<String> list = new ArrayList<String>();
Collections.addAlLL(List, "A", "Book", "Car", "A");
int freq = Collections.frequency(list, "A"),'.
Collections.sort(list);
Comparator<String> comp = new Comparator<String>(){
public int compare(String ol, String o02) {
return ol.length() < o2.length() ? -1 :
(ol.length() == o2.length() ? @ : +1);

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

Collections.reverse(list);

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

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

Collections & 9,65 &l » Jlo
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< <Interface >
Collection

19l peo o )b

7] < <Interface>>
< <Interface>> extends List
Set
< <Interface>> LA £ .
. -'5::" Queue i i T .
- I [ ~
o i i [ s
#7 ; ‘% | ! ArrayList
i < <Interface>> i Vector
HashSet SortedSet \ implements | <<Interface=> i
i Deque r
N \ ! JAN
o | 3 I |
- ] ! i |
& : L1
TreeSet LinkedHashSet \ . Stack
%
% .I
LinkedList
1 < <Interface>> Object
Map
[
T4 b
L ,J x < <lnterface >
e K " SortedMap
! \
..rlr flr i [:?
# I h .
. d ! "' W
# 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 blawlg (& p 59 40

S o ASgozte SO SortedSet

odls 0ol L 0 G bl g a5 Lo e acgeme & SortedSet NS TreeSet
el 5 po GaldaldS ulul 5 a8 (Jgu) clals Map Luly  SortedMap

ool ooly Cy0 b aS (alS wlulp) (50 <SS SortedMap X TreeMap

FIFO) Ll 5l ao 5 Collection  Lawly Queue
(Lol S ) g amnlio wlal 1) locugdsl can SO Queue oS PriorityQueue
LIFO) Ll 5l asy O Vector NS Stack
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(Synchronized Collections) s synchronized o b 5l 5, @

ol ol plojen thread ais o o] 5l soliwl a5 Slacs L e

(thread cows 4 ax>1x) thread-safe glo IS e

ConcurrentHashMap , Vector J:i. o

2SS eolaw! Ll 5l ecancs WS sLsl 51 le jed oolawl a4 (g5l ST @
(Unmodifiable Collections) siiis s Jl,c s, >, @

(Cons (o Lae] (33,5 0L 59050 1S Gloloi | Loy (sl oilgs oo Ladd @

Jl.w ®

List<String> unmodl = Arrays.asList("A", "B");
List<String> modl = new ArraylList<>(unmodl);

Collection<String> unmod2 = Collections.unmodifiableCollection(modl);
.
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e o oloul plBin (gENETIC) ple £45 53 pac Sl @
day & Vgl 5l e

new ArrayList<String>();
new ArrayList<>();

List<String> mylistl
List<String> mylist2

new HashSet<Integer>();
new HashSet<>();

Set<Integer> setl
Set<Integer> set2

Map<String, Integer> m2 = new HashMap<String, Integer>();
Map<String, Integer> ml = new HashMap<>();
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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); .
; ’ == 95°
} Comparator<Car> comp = new Comparator<Car>() { “bﬁ
public int compare(Car ol, Car 02) { *
return ol.speed.compareTo(o2.speed); '}43
} : *
1; s\—wg

Set<Car> carsl = new TreeSet<>(comp);
Collections.addAlLlL(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
; } -~ T [ 7 = J 0 ul;u;xuuLJ L2 1A 2% TETY

Samand
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e Collection, Set, List, Map
e ArrayList, LinkedList, HashSet, HashMap

hashCode s« 5,5,5 s Hash , s Ll
Iterator pqpic®
Comparable  Comparator :sL.il awslis g s 5 @

Collections ¢ Arrays S5 sla oS ®
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Java How to Program (Deitel & Deitel)

Y El '\J‘
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S sod 8Ll gag3 (55,095 5l aBll acgame 4y plies (55,095 55 5145 sl robae @
S oloul goiile s b lade 5 oemeiils oyl 0 S L (MAP) Jgo @

20 2,5 5 Jgas ol Sledlds| @
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_Gopgl A9 § WS 9>

g Sl eolpiinn Slegoge @
(Stream) b,Ls s> 5 Alsl> < UISLI @
s bt Lmulti-thread _ogasl, Ll ®
Cailoads Fguo a5 Wilalils 092 g lol>  ouad gladdruid o olo WIS a> @

tea Collections s Arrays SoS sla oS js 6,500 bl ax ©

Cnl ouis (g5lwoolo b WIS (pl jo (guute DU 4> @

Sl 03,5 ool d ULl a> Apache Commons 3.0
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QS 05 (6 ot Af gasro Dol A8l dcgozme 4y (6,150 ol auS W5 ST @

(equals Qo u*’l-“‘)’.) S| ).g‘)g A gono D990 Lgl.é:.c‘ )‘ Gi) L ASLSL..V.: :6)‘)13;6.&3 °
WS aslol Set G a6, £ b S oS s ST oplole @
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