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Basic Operations

393 (oliuts 5540 gt Y W &S pailoaias 508 945 seas syl Y GBS a0
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U3 J L da Sa,850;5:Insert Last  syauliys S50 aceus/o5blsls)) oGls-

.8 gl

gk L3S W &ls Juy osa i iDElCTE LAt 5janlsS o sy e

L @'JJ’ o &l Q‘J{a‘ ‘f};él,u :Insert After 'JJ" Ad((jla Mﬂa/wblbkﬁ)) Qbh—
Syhed  Saodsls

5 oy gk S i s pean Slalin :Display Forward syai g4 olalin-
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Insertion Operation ;L <eus g)ls S

09480 i) Usyan o 03a5lSou sy (g8 Sa S SUls la)S cagylss Y o033 pd

:((Double Linked List sace 553 gs5liwa

//insert link at the first location

void insertFirst(int key, int data) {

//create a link

struct node *link = (struct node*) malloc(sizeof(struct
node));

link->key = key;
link->data = data;
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if(isEmpty()) {
//make it the last link
last = link;

telse {
//update first prev link

head->prev = link;

//point it to old first link

link->next = head;

//point first to new first link
head = link;

Deletion Operation sa o g)ls,S

094880 ) (2Usyan o UAS\S@.U‘”? (8w SadS $osdio e G185 cagnyls SN g3 pid

:((Double Linked List sace 59 gasliva

//delete first item
struct node* deleteFirst() {

//save reference to first 1link

struct node *tempLink = head;

//if only one link
if(head->next == NULL) {
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last = NULL;
telse {

head->next->prev = NULL;

head = head->next;

//return the deleted link

return templLink;

Insertion at End Operation sy & U acius g,ls S

i sawd)) Uy o ajulfe.»’ue S S S SUls gylaS cagmles Y g3 pod

:((Double Linked List sace 58 gasliva

//insert link at the last location

void insertLast(int key, int data) {

//create a link

struct node *link = (struct node*) malloc(sizeof(struct
node));

link->key = key;
link->data = data;

if(isEmpty()) {
//make it the last link
last = link;

telse {
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//make link a new last 1link
last->next = link;
//mark old last node as prev of new link

link->prev = last;

//point last to new last node

last = link;
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Next sy g5 <15 Doubly Linked List awul,G 45s a9l Fdn s aSSs s o
First Node 8 ;aSa 3 oleailels 5 sa,45ss Last Node 5 by s Pointer
» cgiFirst Node 8 &4 s Previous Pointer jan gps slel lasy,an

. Last Node ;8 LS Previous Node giicy g ns5lels

MNext Mext
1 B el C

Al dnaiay oyl S

Basic Operations

oY & o3 Sy ed oy S @’.&‘JQ oS S00,8 i S W oyl oY alylsS pad

:Circular Linked List syaa;l ol iwas s gaiud
o gaced SUya A Iy Jay 55,8505 (Insertion (U acwus/pGIslas)) yLls-
cogaiud GUsyaw o (Ll Ja o540 :Deletion sy -

S dwd Slwsliy :Display glulin-
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Insertion Operation ,U acis g5,

Sasliwdy 0940 saiwd)) o eyﬁlSs.Uue (G SaoS SUls gls,8 camler Y 005 ped
Jiy ossliwsy 5948 saiud)) gaimncy sawdd (a((Circular Linked List ;b

.((Single Linked List awl,i

//insert link at the first location
void insertFirst(int key, int data) {
//create a link

struct node *1link = (struct node*) malloc(sizeof(struct
node) ) ;

link->key = key;
link->data= data;

if (isEmpty()) {
head = link;
head->next = head;
telse {
//point it to old first node

link->next = head;

//point first to new first node
head = link;
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Deletion Operation syay . g)ls,

Saslidy 0548 atud)) W 05aslSoking, (5 (S S Seshin e SIS comylsr $Y o35S a0
4:..4|)U d«‘dg‘ wjjlj@bbjds.a &M)) w‘%w JMU ‘lb((CirCUIar L|nked L|St wbjb

.((Single Linked List

//delete first item
struct node * deleteFirst() {
//save reference to first 1link

struct node *tempLink = head;

if(head->next == head){
head = NULL;

return templLink;

//mark next to first 1link as first

head = head->next;

//return the deleted link

return templLink;

Aot S Via gazn t s U o)l 30y st 32



lliew o)ls 8

Display Operation

i) o salSsiyy, Display Operation  glulie ol syl Y g3 pes

:ts ((Circular Linked List a5l (ol iwass S

//display the list

void printList() {
struct node *ptr = head;
printf(“\n[ “);

//start from the beginning
if(head != NULL) {
while(ptr->next != ptr) {
printf(“(%d,%d) “,ptr->key,ptr->data);
ptr = ptr->next;

printf(“ ]1”);
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Solsz G S0 a ks o (il ads w5 53,5 s (S 5 (2 Haeln dduoss
3 @bl Sy Gt @088 ,S00s) LSy 3 &5 Bale e i diSe (pidas e
saad)) 5 ((Single Linked List  awul)U Ja ossliuansaSy gad)) @1y atus
ity 5948 gaiwd ) 5 ((Doubly Linked List  awl)l 55 (gssliwa 54K
waaljay leSeo gosd )W) (oub ey s W ((Circular Linked List ;.50
Software and wblyu ; Ll g&u sadd & ((Program Structure

S b (5058 a4 ay bl 2016 553 cozsSile saelya Database

s Jawsed J passs

oS0 shwdd 038 WS 4 cpanaSey 2013 358 copuiSle sasebe-l
S slys0 All Program  gaslya sseap jawad 53,8 cdS sLaG ¢ Start oo S
12013 355 O3wi,Sobe jawdd §8 S 1Ly & 02013 by copuiSobe jawad g3 S

. Microsoft Office 2013
[ visio 2013
\, Office 2012 Tools i
L Microsoft Office 2016 Tools
., MNetBeans
W Orbit

, Parand

m

.. Punto Switcher
| SharePoint

. Startup e
. Visual Studio 2015 -
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tagainsl S aS 4ol yay Liws-2

7 - x
Visio search for online templates o Sign in to get the most out of Office
Learn more

Suggested searches:  Software  Flowcharts Business  Floor Plans  Engineering  Nefwork  Schedules

Recent FEATURED  CATEGORIES

(@w Open Other Drawings

Flowchart General

Maps and Floor Plans. Schedule Software and Database

HE—n -

Software and Database

S g GBS el WS 5 ngainyl S asliye 5 el ¢ Ko S Lws-4

:paSsy (Program Structure Diagram asb,w

Program Structure
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Shapes
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Quick Shapes
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saliady 09080 shined S S

Linked List Implementation

Start O3 St $haS 555 shwdd 35,5 odS 4 sanaSss NetBeans s aslja-1

:NetBeans IDE 8.1 jaud ldS 5l55s

. Chrome Apps
|, Games
Google Chrome
. Java
lava Development Kit
. KE-Lite Codec Pack
. Maintenance
. Microsoft Expression
) Microsoft Office
L, Microsoft Office 2013

. MetBeans
] NetBeans IDE 8.1
% Orbit
, Parand
, Punto Switcher
) SharePoint

. Startup

1 Visual Studic 2015
L WinDjView

1 Back

Microsoft Office 2016 Tools
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m

| | Search programs and fil
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.y SaNetBeans pcs gasl,w )8 5s,-2

T T = |
File Edit View Navigste Source Refactor Run Debug Profile Team Tools Window Help Q- Search (Ctrl+]) ]
PGS D@ o Q@ FTE D-0B-G-

@I NetBeans D

o
o

My NetBeans

Recent Projects Install Plugins

Add support for other languages and
technologies by instaling plugins from the
NetBeans Update Center.

(@ Navigator By | off] Services

<no recent project>

ORACLE

A Conggyd 55 (S Wi G098 B cpaSuFile L gaaS s janad ddS-3
:maSss New Project oy ooisn yawdd clds-4

T NetBeans DE 81

EF!!E| Edit View Navigate Source Refactor R
| i

| Mew Project... Ctrl+Shift+N
MNew File... Ctrl+M

= Open Project... Ctrl+ Shift+0
Cpen Recent Project 4

Close Project
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Slass saSsss sawad IS o5 a3 SsNew Project IR

] New Project

Steps Choose Project

Oanl 5,85,-5

oSy Next

1. Choose Project Q, Filter:
2 .

Categories:

Projects:

hova 3
JavaFx [
Java Web

Java EE

HTMLS/Javascript |
Java ME Embedded

Jawa Card

m

Maven

PHP

Groovy

Cfc++ -

&» Java Application

.@ Java Class Library

@ Java Project with Existing Sources
&% Java Free-Form Project

Description:

your project,

Creates a new Java SE application in a standard IDE project. You can also generate a main dass
in the project, Standard projects use an IDE-generated Ant build script to build, run, and debug

ijiﬁé;eb TS éﬂb&)}e—6

vy g 45553, 3 kG cIsProject Name 3 iU Saad-

45 6,0 &S5 s sd BProject Location w3y, soss Aad-

Create Main  Soyau J32 So,Smiyys Check Box  osla, Syp sLd olds-

ol djtﬁa ASMUJQ & O)AS&)U QQ&; Cawiy)d 5o C\S{J}i Co gaidd dedw‘ cng Class

.ASQF”"Sh OSLQ 6‘3\}‘ 64?}3: JMAJ g‘l.;.‘s bl}&s\.& 34 6‘})) -
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) Mew Java Applicaﬁun

Steps

Name and Location

1. Choose Project
2. Name and Location

ProjectMame:  |Linked-dist-Project

Project Location: | C:\Users‘\HemnBarznji\Desktop'Data-Structure Project
Project Folder: :;-HemnéarmﬁHjesk-foﬁ‘;[iéia:éﬁ'uéh..lre—HrI:;je:;'t\j;in.lu;.d—i..iéi:-—-l.?.roj;act i

[7] Use Dedicated Folder for Storing Libraries
Libraries Folder: Browse..,

Different users and projects can share the same compilation
libraries {see Help for details).

[ Ereate Main Class :I|.nked.Iist.project.Linke-:IListPrc.Ject

< Back Next = Finish ] [ Caricel ] [ Help ]
- . 6 Sy . 13 7

¢J‘,-‘$WJJJ§ °JJJ?. L.u..u“-
T Linked-List-Project - NetBeans IDES.L == E
File Edit View Navigate Source Refactor Run Debug Profile Tesm Tools Window Help Qg Search (Ctri+T) ]

PR DE o Q@ TH D-B-G-
: Projects = EEEE
0s

[ Source Packages
G- Libraries

(@ Mavigator T | off] services (] Files ([} Projects] By

My NetBeans

Install Plugins Activate Features

dd support for other languages and
technologies by instaling plugins from the
NetBeans Update Center.

MetBeans turns on functionaiity 2s you use it.
Start creating and opening projects and the IDE
wil just activate the features you need, making
‘your experience quicker and cleaner.
Alternatively, you can activate features
manually.

| s
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J3e oSNy
Create Class

Project aSsjym usb saw & 5 aan Projects os5s,, b4 spaSaslyau oae sYa-1

.& Right Click e, X4 Name
New 45 jamsyaw aSawsle coranw-2

4SS aadd SIS Java Main Class Bl J3 jausan a5 ausls apan-3

() Linked-List-Project - NetBeans IDE 8.1
File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window He

& : H | <default config> =8 U B t:ﬁ;_ EEE"__f |> ‘ I

- #®. R | StartPage
. Mew P [ Folder.
= : ' |§3 Java Main Class...
Build
] |65 Java Class... I
Clean and Build = I
5 Java Package...
Clean =
El lava Interface...
Generate Javadoc =
[ |_| IPanel Form...
Run |_j| IFrame Form... I
Debug [#]  Entity Class...
Profile [€| Entity Classes from Database...
Test Alt+F6 | @  Web Service Client...
Run Selenium Tests
i . | Other...
Set Confinnratinn ]

2094 S5 38, > db)lSjJé rdu‘—4

3333 534503 & deuysiy The Class aSdy 3 iyl 5Class Name 3 56 gl -

o dS

s

3 wles ongd &5 maSes o)k Package oL sad (cler ledanl SaSL a8 -
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() New Java Class

Steps Name and Location

1. Choose File Type Class Name: -Lir%kediist_bﬂlflaiaétrucﬁJre_Book
2. Name and Location

Project: Linked-List-Project
Location: Source Packages x|
Package: -

Created File: |\Data-Structure-Project!Linked-List-Projectisrc\Linked _List Of DataStructure_Book.java

/8, Warning: Tt is highly recommended that you do not place Java dasses in the default package.

Next = . [ Finish H Cancel l !1c—5|_3

.S Finish ol gaed sy jawad ds-5

4l Main Class i )aw 585, &5 15 Causyyo Class wdyy jsasa-6
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public static void main(5tring[] args) {

i
|
[
t
[
(]
0
m
&)
i
[ ]
I
I
[y
{51
r
I
[
m
I
m

[t T R e R ]
| el = N ¥ = R - ]

et
-t

Firw (S Vs (i | o5 [ sl (Sl il 46



38l 094K a0 (s g 335

Coding for Linked List
2550,0 ey Java Util Yo, GG SSL Goyan—1
import java.util.*;
comeans plEL Linked List Declaration sl juassals samd @osas Sl 5 oubaS1,-2
Sidedd ¢y gmggss LinkedList JdSaz; & 1s Main Method  San o0&, L4
oS Sy b SISl Lol 3 Thlass & oy oliw 0)% gad Class I3 sl
S gsins Object  gas oy i)l s (genals Jaglag ol o <String> &
Object Of JjL;U&‘J’ g&x Jw J‘V,ﬂ o JS.E.MJ %) 456)‘}.«44.’ ejﬂ\;s}:; 4.2‘..:; djb Al0d
&w Jf,ﬁ wb’ b‘,.z.ﬁ gl—éd.bb x) New TS mgi.ﬁj 3= dla.i.h gl.&’.al,: K] ¢LinkEd List
S0aB 5 05,0 5 2U3S saliaS ©ysr 5 ssLSEl Hlols sr (PF3S il s sl i 54y
2ag,l 5> gaS833S &l « =new LinkedList<String>(); falyys &
LinkedList<String> linkedlist = new LinkedList<String>();
Shd 56 3 Sy 35 oWl Add Method s 8 sy 04K, o3 & olal-3
P PP gl—'&l,: ERE TR ) dejlj.ub Ud&}z ‘U"‘".'.J 5)[3 Uo)m & Jinkedlist d}j'j@d%bj&x
(“ 158 90 ydons Jugf lg93 5 AJIJAS gl,{a n 3 g8 '-U“'jjé & .add gb; élﬁ) Shdiy g Q\’.}‘Jeélb
:CJ.‘.AS‘. ‘_;LGI.) C\EJAJLAN &S i 9 9500 b 5 9dd ”)
linkedlist.add(“Hemn”);
g saileons oS aSosliudy 09aSh aiud 3 aSes 305 5 SEL sean vl gleana-4
linkedlist.add(“Mala”);

linkedlist.add(“Karim”);

linkedlist.add(“Barznji”);
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linkedlist.add(“Software Development Instructor”);
st 038880 gatad (53,50 3 s Display Method luteg 485,-5
System.out.printin(“Linked List Content: “ +linkedlist”);
1854800 4S5 s pedd Shaeds
/*
*Data Structure Book — Kurdish Language
* Written By: Hemn Mala Karim Barzniji
* Software Development Instructor
*/
/**

*

* @author HemnBarzniji
*/
import java.util.*;
public class Linked_List Of DataStructure_Book {
/**
* @param args the command line arguments
*/
public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();
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/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);
linkedlist.add(“Software Development Instructor”);
/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);

}

oS 553 yhdd S Wlogprmsp 0358 506 Compile & RUN 55 oo asr 5 5155505 376

:maSss Run Project sy 50,0 acs

v e

dow Help

pHE - G-

“pa Run Project (Linked-List-Project) (F) |

1t HlaaSo)S aldas-7

Output |

H} |Debugger Console = | Linked-List-Project (run) 2 i
Bsps |
W

Linked List Content: [Hemn, Mala, Earim, Barzniji, Software Development Instructor]

BUILD SUCCESSFUL (totzl time: 0 seconds)

B
e
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QKO)&J‘”)

Constructor
sl 85480 A ($)aSCs s S p Sy
EMPLy JUa (oasliwa 05488 (S aaimd (50,0508 31 s, 80 8)aSssy0 pad
LinkedList();
tadan3S 3 gl iy 03480 Shd ($)AKus538 /0353

‘:‘jjl; 6)%.} ‘;Qﬁu‘;f @l‘hlb & C\..«.;J ‘_ééJS:-QJJé » Céé)‘scu. OJAS:-.«JJJ: rb‘

.« Specified Collection

LinkedList(Collection<? Extends E> c)

S,

Methods

S ac i )ls S apear ol nabze & lS Wb SOU 3 cosle Jud,

ooooooo

e 32 237 W JAgSals (5,53L5 G,
Boolean add(E e);

End L3S 5 haeSeo Saals 53,5005 5 03,5,04 3 cis, 84 Method 44, P

.QLA} éjs\:é‘)gu True o s AScNLAUJ slisg,e ‘g’}jlj\’wb‘ UAS.E% 64.7—...;.’
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2T

*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;
public class Linked_List Of DataStructure_Book {
public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);
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/*Display Linked List Content*/
System.out.printin(“Linked List Content: “ +linkedlist);
linkedlist.add(“2015-2016");

// print the updated list

System.out.printIn(“LinkedList:” + linkedlist);

}

/s
Linked List Content: [Hemn, Mala, Karim, Barznji, Software

Development Instructor]

LinkedList:[Hemn, Mala, Karim, Barznji, Software Development
Instructor, 2015-2016]

S b (S 3 Hasi (Sals (59,5005 o)
Void add(int index, E element);

ol 03488 a3 HaSy (SQal ihwdiins 5 03,550 3 co e 4SS, b
G index passs )by aSausd (Nt spylas Saslel gzpa a5 ool Siuygys oy 3ol
330 WA, wly copagsinds ASAld 13 losd oy guenls Jany b ol oy gels Lo saSals

034,580 3 ol 0SS, p4 5 wee Parameter ,udils

PSS &l I8 5 sl ((0)) e el o &S el sl ad Glensas dtun s
((0)) syphw el & Jiaes atwmso ap e Ses Linked List  jjliwan s gand

U apa g wls Cysalons gad o 5a5 (S35 5ibs 3 aSe GHleie
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/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;
public class Linked_List Of DataStructure_Book {
public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);
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/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);

linkedlist.add(4,”2015-2016");
// print the updated list

System.out.printIn(“LinkedList:” + linkedlist);

}

s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

LinkedList:[Hemn, Mala, Karim, Barznji, 2015-2016, Software
Development Instructor]

i 238 3 S0y Sl a3 50555
Boolean addAll(Collection<?extends E> c)

Sarl S SEnasSs wly geean 535505 5 0aSbaw 3 s, 0689, e
Sl S5 Ban3S sy 5 GubSS 0 ¢ amd LU 3 enslS s (S adlaas)

rs\: ‘454:.....“.' > le;b‘ij & b‘,s‘)f 3> | dbbl: 9do g gmdd & cASAiAVJM‘}S C W d)&.ﬁlé
940 SSGU 32 clisldas oS0y 55200, ] 145 LW capuy S0 TrUE cunl) 55 08,
.Call
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NullPointerException ooV Sdb 6 codba SolS by Jaoys 8w
.olm”?

/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji
* Software Development Instructor
*/
/** @author HemnBarznji */
import java.util.*;
public class Linked_List Of DataStructure_Book {

public static void main(String[] args) {

/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);
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/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);

// create a new collection and add some elements
Collection collection = new ArrayList();
collection.add(“Array”);
collection.add(“Linked List”);

collection.add(“Stack & Quee”);

// append the collection in the LinkedList
linkedlist.addAll(collection);
// print the updated list

System.out.printin(“LinkedList with Collection:” + linkedlist);

}

s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

LinkedList with Collection:[Hemn, Mala, Karim, Barznji, Software
Development Instructor, Array, Linked List, Stack & Quee]
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nd (2035 G203 (SR 3y Sy s M yS (S0 S0
Boolean addAll(int index, Collection<?extends E> c)

Sansl S SUnaSs sl sear 535505 5 0 bae 3 cile 4SS, Ke
5 TS ) A ¢ sl 09480 et (25518 S)bd (S 3 aslS ks ((Sedaneys))
ASag s 538 6)bs 3 esslses (Sanylel S, a oiSS) o (Sl S5 danys suan)
ped caSatud 30 058505 &S 255 3 o by 445 geear &S (Suadanys C w gya8els
Ud)é‘;mb'ﬁ d{.ﬁlﬁb‘ JSU 3)?')’)5? Aﬁw rda‘ deda‘ ‘OJA.’%J.ZZN True C\.ub r A‘a‘dgé)
.Call

NullPointerException po¥ar SO 1o cedba SylS by daey 8w

- v & /‘ .
(945 spaslimds 05400 hiwed (Goasew Soaappd o ASATE LS8 laogyae L Olaeay)

i3y, INdexOutOfBoundsException

/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */

import java.util.*;
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public class Linked_List Of DataStructure_Book {

public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);

/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);

// create a new collection and add some elements
Collection collection = new ArrayList();
collection.add(“Array”);

collection.add(“Linked List”);
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collection.add(“Stack & Quee”);

// append the collection in the LinkedList
linkedlist.addAll(4,collection);
// print the updated list

System.out.printin(“LinkedList with Collection:” + linkedlist);

}

s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

LinkedList with Collection:[Hemn, Mala, Karim, Barznji, Array, Linked
List, Stack & Quee, Software Development Instructor]

bydnnd S yhw & 33,5 0L 5

Void addFirst(E e);

—Z =z
@bde d 1S by aseSs Swaly Sl gwnl S 3 co e 048y, pu
ROV YN VP C SPIRPELOL G| P VL I S PRYPL P CI

/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji
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* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;

public class Linked_List Of DataStructure_Book {

public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);

/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);
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// add a new element at the beginning of the list
linkedlist.addFirst(“Data Structure Book:”);
// print the updated list

System.out.printin(“Linked List:” + linkedlist);

}

/7w

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Linked List :[Data Structure Book:, Hemn, Mala, Karim, Barznji,
Software Development Instructor]

bydinnd L3S & 50,8505

Void addLast(E e);

U W sl Gl s Sawls SUL ganhaS 5 co Sy 485, 28
S 85 &S e, agSKn Iy 985 € J agaS atu]

/*

*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/
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/** @author HemnBarznji */
import java.util.*;

public class Linked_List Of DataStructure_Book {

public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);

/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);
// add a new element at the end of the list
linkedlist.addLast(“2015-2016");

// print the updated list
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System.out.printin(“Linked List:” + linkedlist);

}

Q’Qﬂ

Void clear();
b wasl iy 85480 gaud SSLls s eean REMOVE S50 3 o imes )i 4aSS, pas
034 8L s 5 e 4SS 4 . sl S
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;
public class Linked_List Of DataStructure_Book {
public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
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* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);

/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);

// clear the list
linkedlist.clear();
// print the updated list

System.out.printin(“Linked List:” + linkedlist);

}

/7w

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Linked List:[]
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39l gy ot Sy S yauad

Object clone

GRS @ S ks oasliednsaSsy satud @ Siadd 3 comen,le 4&,) pe

2lsbyy, Exception olbl sdb 54w Parameter So,adels po cCow s
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;

public class Linked_List Of DataStructure_Book {

public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/

linkedlist.add(“Hemn”);
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linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);

/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);

// create a second LinkedList

LinkedList list2 = new LinkedList();

// clone listl

list2 = (LinkedList) linkedlist.clone();
// print the updated list

System.out.printin(“Linked List:” + linkedlist);

s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Linked List:[Hemn, Mala, Karim, Barznji, Software Development
Instructor]
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Boolean contain (object O)

Shid WS Suslh Sipar ST &y S True cuwl, Sy 04, 0
gdﬁM gyl‘,a NITYRYEY UL’QV‘JSM.:;‘)U &S dg‘bj% Wl 945 0] Y ¢)d$l§|§ ol JJIJ“&HJJ’BJ%

1548 e & b 3L
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;

public class Linked_List Of DataStructure_Book {

public static void main(String[] args) {
/* Linked List Declaration */
LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
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* the elements to the linked list*/
linkedlist.add(“Hemn”);
linkedlist.add(“Mala”);
linkedlist.add(“Karim”);
linkedlist.add(“Barznji”);

linkedlist.add(“Software Development Instructor”);

/*Display Linked List Content*/

System.out.printin(“Linked List Content: “ +linkedlist);

// check if the list contains “H-H”

System.out.printin(“List contains ‘H-H’:” + linkedlist.contains(“H-
H"));

// check if the list contains “Barznji”

System.out.printIn(“List contains ‘Barznji’.” +
linkedlist.contains(“Barznji”));

}

s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]
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List contains ‘H-H’:false

List contains ‘Barznji’:true
W sarc 530 S 0)lasd 2489,
Iterator<E> descendinglterator()
Linked List liwa spasSen gaiuad S acgSs s osanhhaS 3 coo)la 445, pes
OB0aSS ) Linja 32 09ambys I gl wily ols palsamn SoiwssS, o

// set Iterator as descending

Iterator x = linkedlist.descendinglterator();

// print list with descending order

while (x.hasNext()) {

System.out.printin(x.next());

}

“

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]
Software Development Instructor
Barznji
Karim
Mala

Hemn
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oo v . * qe é
29liudy 05a8C0 shiiund (50)dw Gosa5s),48

E element

pa Linked List ysljua FYCSERPICING By’ Head s)au g0l 8 3 cos,la 0, pad
FYCSURPICIN It JRRRVELUT CURPILI R l.ntSeg Head s,au il rl.f’d.‘; Remove s, g)ls8

.Linked List sysljua
// print the head of the list
System.out.println(“Head of list:” + linkedlist.element());
r

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Head of list:Hemn

15 03 @ibs (st & HagSey gwils egasil 8

E get(int index)

@l 6ibs bl w8, & &l Gl Sasl xS 5 e 4d, 8
b s gops o aSadsds oy aly gay Gusx Wb L By ‘U“-"é)bif“ FPPLPELPe.

iy, INdexOutOfBoundsException f5e 55 118
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// print element at index 3
System.out.printin(“Element at index 3 :” + linkedlist.get(3));
r

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Element at index 3 :Barznji

19l 0948 hid (5 2 A5 Yy o9dkil S 4SS,

E getFirst();

cano Parameter SG,adels o co5at 58y 5sliudy 23480 saud (35 p e s, P4

RUTIYYY NoSuchElementException (&« yp JUa aSarud 8w rUsg

// print the first element of the list
System.out.printin(“First Element :” + linkedlist.getFirst());
r

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

First Element :Hemn

3l 8948 ki 4515 L3S g 9a551,48 G,

E getlLast()

camo Parameter So,ails o o054t mSos psliuay 040 gaiud S5 U3 0485, pa

.olxsss) NoSuchElementException f1s « 5y Jua aSaiud ;84 Uy
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// print the last element of the list
System.out.printin(“Last Element :” + linkedlist.getLast());
r

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Last Element :Software Development Instructor
R gl (T (P05 ks uaN,
Int indexOf(Object O)

b el b rdSég « (Index SRS gl (e Ss S 3 ey, Ba was, pad
deb‘ rYQ L) C\.Za'ﬂ)y é«b:)b S Aisb‘b 94 @,“‘J n &x Jb)ju—ade QJAS.B \54:"“'.‘."

dsaSatud W wadly 385 Gyma UleaS siay pSes gaSa i 3 1- 55 110 s pa aSWls
// get the index for “Barznji”

System.out.printin(“Index for Chocolate:” +
linkedlist.indexOf(“Barznji”));

// get the index for “Siwayly”

System.out.printin(“Index for Coffee:” +
linkedlist.indexOf(“Siwayly”));

/b

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Index for Chocolate:3
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Index for Coffee:-1

S 815 plasd (Wb ($35 Wb 6

Int lastindexOf(Object O)

L 5l b ol &5 INdeX HacgKs gails b g nhaS 3 cos, e 4 a, pe

e84 YL Char ) Sl iy K wals 58 a4 4SSz Tagslius 0SS k)

JsaSaud & wadly & Sipa UleaS syan sSes gaSas b p 1- S5 114 gea sSals
// get the last index for “Hemn”

System.out.println(“Index for Hello:” +
linkedlist.lastIndexOf(“Hemn”));

// get the index for “Siwaily”

System.out.printin(“Index for Coffee:” +
linkedlist.indexOf(“Siwaily”));

s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, Hemn]

Index for Hello:5

Index for Coffee:-1
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1909l S S)bs (A & GL1s 09w 0,lss $4K0,

Listlterator<E> listlterator(int index)
6ok sa A ListIterator ssl8 o)bsss (St oswall 3 o mpn,Ba 445, 28
rljda .&KQ%N |ndeX gaj'; d)lié ‘:gv“,-&'a o ASUIJS e)l.}jja 4.'&...:; 43[5 ‘|ndeX ejeleS
Lo ss S Wb el s e gem d Saga 8w
i35, INdexOutOfBoundsException
// set Iterator at specified index

Iterator x = linkedlist.listIterator(3);

// print list with the iterator

while (x.hasNext()) {

System.out.printin(x.next());

}

/P

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, 2015-2016]
Barznji
Software Development Instructor

2015-2016
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”b‘\’-uéq e‘,&x 6““"“?‘ ﬂ iy A‘JQJ&".} "*é; él.a.j

Boolean offer (E e)
Last  oUbss sals 585y sl @bs Saal 535 3b; 3 coimmlla 0&) (o

33l Feiy 89485 saud Element

// offer a new element
linkedlist.offer(“2015-2016");
// print the new list
System.out.printin(“Linked List:” + linkedlist);
/G
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Linked List:[Hemn, Mala, Karim, Barznji, Software Development
Instructor, 2015-2016]

3l 89480 Gt p03y00ad Jakils S0 8 3L $&S,

Boolean offerFirst(E e)

05485 satud po,ad) Element  Lusls Swwlb 005505 p cosla 4, w0

.|éj)|;‘.5jlﬁé S L|nked LISt )J'j\'.uda.

// offer a new element as the head of the list

linkedlist.offerFirst(“Data Structure”);
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// print the new list
System.out.printin(“LinkedList:” + linkedlist);
<l
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

LinkedList:[Data Structure, Hemn, Mala, Karim, Barznji, Software
Development Instructor]

sl iS5 i 535 4 s 08 5 5855

Boolean offerLast(E e)
054 et SU3S o Element Luls Swwls G550 3 conlla 445, p
JagslS o ,Ls ¢ Linked List gl i
// offer a new element as the tail of the list
linkedlist.offerLast(“2015-2016");
// print the new list
System.out.printIn(“LinkedList:” + linkedlist);
r
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Linked List:[Hemn, Mala, Karim, Barznji, Software Development
Instructor, 2015-2016]
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byda B Sauki)aS oaY

E Peek ()
Ok ¢ ssliway 554 saiud  Head  yaw gails 55 e nill 3 coa)la 048, P
s EMpty Jba Saad ;&8 Null Jba 55 gsunl &
// peek at the head of the list
System.out.printin(“Head of the list:” + linkedlist.peek());
r

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Head of the list:Hemn
L3 pdShy (5 g9a kS 2455,

E PeekFirst ()
Ob ¢ sslien 9as gatd ¢ gals pSu S S5 lyS 3 coalSa @i, pe
s Empty Jba Sad ;86 Null Jbaw 55 gosaxl)S
// peek at the first element

System.out.printin(“First element of the list:” +
linkedlist.peekFirst());

s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

First element of the list:Hemn
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&l B3 35 sy oy,

E PeekLast ()
55)0-\3')3 ok ¢ asliwa ejn&.}:; Shmed ¢ gy ByS s ;5°J‘J~U|J4§ FERCATY (W Q&v‘) r‘j
a» EMpty Jba sSarwd &8« Null Jbw 55
// peek at the last element

System.out.printin(“Last element of the list:” +
linkedlist.peekLast());

//r.l.f'a:

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Last element of the list:Software Development Instructor

byda (S5, 5 09l yaS aY,

E Poll()

85480 i (Ao ails paS'4)) tyhs (oY 09a430,48 3 3,8 e 5455, e

Y| EoTe
// retrieve and remove the head of the list

System.out.printin("Head element of the list:" + linkedlist.poll());

// print the list
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System.out.printin("Linked List:" + linkedlist);
/P
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Head element of the list:Hemn

Linked List:[Mala, Karim, Barznji, Software Development Instructor]

K15 paSay oY 3 09anilya8 S,

E PollFirst()
Ql.‘. .j)'j-ude bja\% ‘54.7..«.;.’ ‘:‘J% dda'lé rd‘dﬁ ‘_é:xYJ Usu‘.\a"esg Y %é)uh Aﬁ&:) rda‘
e EMpty e acad ;80 Null clcs a5 5 s 00,8

// retrieve and remove the head of the list

System.out.printin("First element of the list:" + linkedlist.pollFirst());

// print the list
System.out.printin("Linked List:" + linkedlist);
/P
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]
First element of the list:Hemn

Linked List:[Mala, Karim, Barznji, Software Development Instructor]
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&5 B3 oY 5 sy i,

E pollLast()
0L - a3l Fwd 89480 ot (it 4ls L3S (S0 Y 04-"-'0'3‘-? Rl &, e
oz EMpty e Sannd ;80 Null cls a5 5 s 0,a8

// retrieve and remove the Last of the list

System.out.printIn("Last element of the list:" + linkedlist.pollLast());

// print the list
System.out.printIn("Linked List:" + linkedlist);
/G

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Last element of the list:Software Development Instructor

Linked List:[Hemn, Mala, Karim, Barznji]
S swils sl s &Y,

E pop()

saboyp, o Element S saly POp  geswlomos 3 cg e Sy IS pas
.%IJ&}}J: Linked List JJ',;H-HQ Bj&:‘: d‘:‘“"&‘t & aSld Stack ((MBJ bjﬁ))) (53 g

// pop the list

System.out.printIin("Pop element in the list:" + linkedlist.pop());
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// print the list
System.out.printin("LinkedList:" + linkedlist);
r
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]
Pop element in the list:Hemn

LinkedList:[Mala, Karim, Barznji, Software Development Instructor]
J% $wls Slals ga&g)
Void push(E e)

025)) &bz, 3 ,agSe swls PUSh b wus 5 obls ()ls S 30 co e Sa &S, e

05> fexcaat Lbéj)d.h c%'&)})é J}U\‘—ub. é}ds.:u? 64.7.«.;.‘ a &« Stack ‘_g)l-yb @lﬂ‘éd ((430)

054 256 s
// push Element the list
linkedlist.push("2015-2016");
// print the list
System.out.printIn("LinkedList:" + linkedlist);
r

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]
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LinkedList:[2015-2016, Hemn, Mala, Karim, Barznji, Software
Development Instructor]

byda S50, 5 09l yaS XY,

E Remove()

r4S&)) Head s)au Remove 5oy s Retrieve saxl)a 5 ey S 4455, 24

Linked List yljua 8548 gazud ¢ ((First Element jac S s s

// remove the head of the list

linkedlist.remove();

// print the list
System.out.printIn("LinkedList:" + linkedlist);
/G

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

LinkedList:[Mala, Karim, Barznji, Software Development Instructor]
094 dS 43 o 532 4 13lS GHLd SR (Sl oY (2K,

E remove(int index)

& Linked List 5yliua 2as gatud & jasels Saal SoY 3 cin,la 4, o0
Saly i o awnn Parameter  a8s,alely & (gaSays 535 @bs 2095

.Index

// remove the element at index 3
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System.out.printin("Element to be removed:" +
linkedlist.remove(3));

// print the list
System.out.printIn("LinkedList:" + linkedlist);
r
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]
Element to be removed:Barznji

LinkedList:[Hemn, Mala, Karim, Software Development Instructor]
I3 o5 948y rJSAg o HaSn Saul SN G,
Boolean remove(Object o)

wdly o &S fs 2048 0 rASQAJ S Sawls S p oo Ba d&, pa
Sails HaS a5 conssaS o Il LU sh o 5 sl haSatud W 5 S War sl Hleas
0945 S0 True cuuly 5 5 obss oY 5 pan

// remove "Barznji"

System.out.printIn("Barznji is in the list:" +
linkedlist.remove("Barznji"));

// print the list

System.out.printIn("LinkedList:" + linkedlist);
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29liudy 0940 i gal rASA,: T PP SS

E removekFirst()
9lndy 054850 htnd & HagS sl paS oS 5 Y B S ey S a 4455, 0
.wlxsys, NoSuchElementException 1ys 5 Jba aSasud ,8« . IsLinked List
// remove the first element

System.out.printIn("First element:" + linkedlist.removeFirst());

// print the list
System.out.printIn("Linked List:" + linkedlist);
/G

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, Barznji]

Element found:true

LinkedList:[Hemn, Mala, Karim, Software Development Instructor,
Barzniji]

13 opisaS 500 paS ey o SRS Sy Fo Y 5SS,
Boolean removeFirstOccurrence(Object o)

=
waily W aSSsz s (L59aS 0 paSad JasgSy (Saals AT 3 e la 48 0
Sails HaS a5 ccanssaS 0 Il LI h o g oty S ad W 5 Sl war Wl lean

Linked lej‘-ﬁs\e UAS.VH ddﬁ.m.;.r el.p‘lS rf!u .Udﬁé‘fzfé: True w'e r I CJL}N dy S
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B U oS atand g pas 13aS
// remove the first "Barznji"
boolean found = linkedlist.removeFirstOccurrence("Barznji");

System.out.printIin("Element found:" + found);

// print the list
System.out.printin("LinkedList:" + linkedlist);
L

Linked List Content: [Hemn, Mala, Karim, Barznji, Software

Development Instructor]
Element found:true

LinkedList:[Hemn, Mala, Karim, Software Development Instructor]

29l iy o‘,ASJx Shod il B3 S Y ‘g&:)

E removelast()

liy 05aSC0 et & HaigSy gails L3S esauhaS 5 0o Y B o S 4SS, e

RUTIIYYY NoSuchElementException ;& 54 JUau aSaud ;&84 .IsLinked List

// remove the last element

System.out.printin("Last element:" + linkedlist.removelast());
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// print the list
System.out.printin("LinkedList:" + linkedlist);
<l
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, Barznji]
Last element:Barznji

LinkedList:[Hemn, Mala, Karim, Barznji, Software Development
Instructor]

13 osaS 500 omlss o HacgSoo Swdils So Y &,

Boolean removelastOccurrence(Object o)

PEPLPIPS S PO PR FPL STRRRN] PYTRPURSYSLUT SR PUPLI s Jop I VLA JELTITY L0 w0y, pas
Sails S84 (ConssaS 8 Il I eh o o sl aSaiud J 5 S Las sl plear
Linked jliua Bj% S LSS |’0~' .b‘,é.“g‘v,:;ea True cwb TR U RYY Ppere.
dJ Saly 80 Tail s 3 Head  syjaw o Traversing  syacol S wilyazes List
0BG oS atand g pas 13aS

// remove the last "Barznji"

boolean found = linkedlist.removelastOccurrence("Barznji");

System.out.printIin("Element found:" + found);

// print the list

System.out.printin("LinkedList:" + linkedlist);

Aot S Via gazn t s U o)l 30y st 86



s/

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, Barznji]

Element found:true

LinkedList:[Hemn, Mala, Karim, Barznji, Software Development
Instructor]

3bls Sl & &)

E set(int index, E element)
Satd Al gyl by SKausd & Jawls SUh Sl & p e ,Ba 48, p
gy pldes WSS 58 58 15 5 sl S oybs Swwls JSo (slinked List liwa 09480
L0 )asgSsy wls 588 sl INdeX g alils 5 wan Parameter ,uels 550 485, po
Wy (o ad Anass oaless & wasly o Element g aslels o5 oy @Y cosalens &
caSeyl S 5sbs gk
// set "Barziny" at index 3

System.out.printin("Object to be replaced:" + linkedlist.set(3,
"Barziny"));

// print the list

System.out.printin("LinkedList:" + linkedlist);

/7w
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Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, Barznji]

Object to be replaced:Barznji

LinkedList:[Hemn, Mala, Karim, Barziny, Software Development
Instructor, Barzniji]

3l iy 0948 s SLI3 (g0)les 5 Gk a8,

Int size()
sooles wilSes a5 Linked List sliua 5aSsy st (Aao oly 32 o, S 085, 10
S dand JU S e Wl
// print the size of the list
System.out.printin("List size:" + linkedlist.size());
/G

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, Barznji]

List size:6

Array 3L 3 sl iwa OJA% 5“"“"‘.‘." GOJMJ?JQ |

Object[] toArray()

dj}'j\’—uda. OJAS.&: &w @K‘Ulé Jeodd & Array LY dbjb’-\.ﬂ’bg‘}g %:Jlsb QAK‘J‘J rda‘
" dléé‘x; ﬁfo‘bj s’.‘)leé)lS 4,!‘&-':) ‘adu‘ ‘LaSt wb’f,‘ R FII’St 6‘54-64549‘ " MJ & h“.«.e:.l.:;
Collection  gucows sdanys 5 Array — Based  oacous go,4 APIS oU o g 5

— Based
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// create an array and copy the list to it

Object[] array = linkedlist.toArray();

// print the array

for (inti=0;i< linkedlist.size(); i++)

System.out.printin("Array:" + array[i]);

Linked List Content: [Hemn, Mals,
Development Instructor, Barznji]

Array:Hemn

Array:Mala

Array:Karim

Array:Barznji

Array:Software Development Instructor

Array:Barznji

#3080 g8 Vi (e} g g [ @bl ey sl
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Barznji,
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Array U 3 gslind 05y aiud 0943554 &

<T> T[] toArray(T[]a)

iy 03480 hid S LN gead &S AMTAY 0,00 g0ya k8 3 oo, S a 4485, pad
o (5 aSss 5)bs 24> JUa (Last by 5 First sjuessa o sy, 4 cols
5k 5 055 5 9508 ks 5 G als o)lel w4 Wl WSspus S jud S

// create an array and copy the list to it

Object[] array = linkedlist.toArray(new Object[4]);

// print the array
for (inti=0; i< linkedlist.size(); i++) {
System.out.printin("Array:" + array[i]);
/P
Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor, Barznji]
Array:Hemn
Array:Mala
Array:Karim
Array:Barznji
Array:Software Development Instructor

Array:Barznji
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Loops Linked List

w3 ooy Sa Linked List s s5aSo gatacd JaS& o5 0w SUs,3 5 moin ol 5500

LOOPS ySs) g Slcd S ws a ¢ o Y Print 5s8 ol loaaysé ped
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;
public class Linked_List Of DataStructure_Book {
public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add("Hemn");

linkedlist.add("Mala");
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linkedlist.add("Karim");
linkedlist.add("Barznji");
linkedlist.add("Software Development Instructor");

linkedlist.add("Barznji");

/*Display Linked List Content*/

System.out.printIn("Linked List Content: " +linkedlist);

/*for loop*/
System.out.printIn("**For loop**");

for(int num=0; num<linkedlist.size(); num++)

{

System.out.printIn(linkedlist.get(num));

/*Advanced for loop*/
System.out.printIn("**Advanced For loop**");

for(String str: linkedlist)

{

System.out.printin(str);
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/*Using lterator*/
System.out.printin("**Iterator**");
Iterator i = linkedlist.iterator();
while (i.hasNext()) {

System.out.printin(i.next());

/* Using While Loop*/

System.out.printIn("**While Loop**");

int num =0;

while (linkedlist.size() > num) {
System.out.printIn(linkedlist.get(num));

num++,
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Linked List Content: [Hemn, Mala, Karim,
Development Instructor, Barznji]

**For loop**

Hemn

Mala

Karim

Barznji

Software Development Instructor
Barznji

**Advanced For loop™**

Hemn

Mala

Karim

Barznji

Software Development Instructor
Barznji

**|terator**

Hemn

Mala

Karim

Barznji

#3080 g8 Vi (e} g g [ @bl ey sl
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Software Development Instructor
Barznji

**While Loop**

Hemn

Mala

Karim

Barznji

Software Development Instructor

Barznji
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oles $ililes

J‘,U\'.uatg OJAS-:;:‘ gw g) OJL,S}“) dw

Difference between Array List and Linked List

Linked List jliua 5a0 gaiud

Array List o505 garud

999 ‘_gjjlj\’—uda. é}ds.?z \SW ols deJéjU |
L8« Doubly Linked List awl,b
O 0aigSes Bls (S8 O paSasly 3 coimes

Dynamic  Sceauls ooy «luS500 &
&l oS CyaSanl 3 e, Array

.QKOJ%

RO

3l 2388 St JS W 0 S a
(2% gawd o (Faster s sl

395 (2asliwdy 03480 saiund (0yas a0l
O ay (Fo Sl ciizen S a )b
4 S Cuw i 5 55,5155 Bit Shifting

s Go3emms o Ol

SIOW o5 ¢ o8y05 satud JS U o SR acs
Array ona 19S50 & gosaa o 4SSy
conY Jadls jan a8 & ceomes,a
SEAL s ean 3aSas,45 4 Remove

a8 Shift cacs )3

Class of sl jwa 85480 gauad S5
s List azud 655 06,8 (Linked List
Q:\—n-;J 6)&})3 ILY Jdad-' cQueue }‘,-;S

wlSsacs Deque  List

g

$Ssy ol)8 Class of Array s« J3
List wed (g &G pz (List atudd

.Implement o$iusacs

G

sl Linked List sl i s pasey saud

ol $05 a3
Better for Manipulating Data

3 sl Array List  ooye gamd
) e Sy 5 93,8 ©aSasly
Sorting and Accessing Data

sl 054850 a5 (0085 ke 5 305 & Olsd o UGS 5 (188 anjlile Slews

I‘,sbj ‘sjd‘g”g .04.3' U‘w‘& 3)3‘5')‘“.’

Q é)jbda. 4 oﬁl,fo ¢|3Array LISt ‘g‘yda‘ 64.7—.1.‘4 4.r &IJA? ‘_{)IJJS :SearCh Jledf -

Linked List ,yljua 85480 gazud o Search Operation g8 )08

« O(1) & acu» Array List cad 0,4 ¢ Performance go Ko ams 5 sisz

g
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Linked List sl 2548 gatwd s Performance o Seace 5 sz pUa
O(n) & accs

oY wlsS (Performance sSeacs 5 s :Deletion  sas
Ua cgan O(1) 4 (i o5 Linked List s5lia 0948y said & Remove
516 il & was O(N) & i so Array List go,e gamd S8 oloan
Js ol pisb o O(1)

23480 gaed Performance s Seoacs 5 e sInsert (L6 «xws)) ol

o s w6953r09‘0(1) ooty S k3 Linked List sljua

s 0l il s & O(N)
5 ol Array List cad o0 :Memory Overhead 3o S350)bsam
s Data )Ll Linked List ssliua s5alo gaiad Ua (e Index s
~3 Neighbor Node cuss SIS 3 .4 Pointers ol LU
ssliudy 05480 gaiwd & 0565 Memory Consumption ) sew Slos S

.IsLinked List

1454.3)‘,.: M'}j‘ﬂ

/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */

import java.util.*;
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public class Linked_List Of DataStructure_Book {

public static void main(String[] args) {
/* Linked List Declaration */

LinkedList<String> linkedlist = new LinkedList<String>();

/*add(String Element) is used for adding
* the elements to the linked list*/
linkedlist.add("Hemn");
linkedlist.add("Mala");
linkedlist.add("Karim");
linkedlist.add("Barznji");
linkedlist.add("Software Development Instructor");
/*Display Linked List Content*/

System.out.printIn("Linked List Content: " +linkedlist);

ArrayList<String> arrayList = new ArrayList<String>();//creating
//Array List

arrayList.add("HS");//adding object in Array List
arraylList.add("Company");

arraylList.add("For IT");
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arraylist.add("Solutions");

System.out.printin("Array List: "+arrayList);

/7w

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Array List: [HS, Company, For IT, Solutions]
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by G (gdiomny 545 S

Basic Concept of Stack

S a3 JJL&\,“ S 5 olsly So S waaSast 3 cos,Ba Stack ey o

l99d @095 tomdy olgins 3530 (Last Out jes ssas b oplags (First In 4 edels gl ‘.454.“’

Push

Data Elament
Dala Elemant
Data Elament
Data Blement

Data Element

Stack

:First Out sgeyes wily s ,8aSa Last In

Last In - First Out

Data Elamant

Data Element

Data Element

Data Elemaent

Data Elemont

Stack

jUSWRE EEE

0
Q
[

<os Ll

Lo,aw 5 (Abstract Data Type ((wss))) wats s o)l wse Stack ga, ol

S 4 Ky S ally S st b S5 cco S by waSUls

by SKwsSy, 4wl gWals Remove  gws Y 5 a5 gWals Adding

IS

34 Bas Lasgyan Stack sy ol TOP @osnyam (oS s (uaSes sb; als ksls jan
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DATA STRUCTURE
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|
| STACK
|
|
|

aaSagy o oy g ply las S anS & LS odds) Wby didaial) 5 ooy Shdisss
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i
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Haadey o 45l 5SS, 032 SlasS pes

Wi jaudd Ju 035306 psliSae Jass -
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Common Example

3 SIS a yhmdd geons Olls Ja & Ja Al was Jame) S mar o plaS e sae e o

Coosd lasd yhw pnnd olo S Sled 5 e0sl plals rASA,;J 038,55 a5359aS &S Ll "‘S‘i

o 8w, plass

B1Ts f.ASAi aolsed (a8 gsear gognyawad lolels Hl plsss asd spaidlians o

o $8S by oS 3 yhenad nyainans Y Oy 0L cspaiiie oS 5 e Sdan
adry sl S a0yl
Basic Features of Stack

Ol wasmd (Su3e & Ordered List s5,50, (Saamed Stack g4, ofla-1
(oo b)le saead ais 3 o3 Ja oWan, il seean wily Same Data Type

v 3 o String Ko fv e oL
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aus b 150 gos85 &Iy caas LIFO  o3ad 6&% s Stack Ly ehle -2
First Out sgp ases ) rASAg. Last In a0
U3 s Saah Insert SUls 3 cos,§a Push Function U acus )08 -3
S 3 5,84 POp FUNCtion  jssalise s s)ls S ¢ Stack  oads, glila
byddo e 5 30 aus gyl S 50,42 (Stack LD ghs b sWwls Delete
o o oS Cgyam JE8 QLS sals paSw 4wt Insertion and Deletion
.Top syau
syilsancs a o1d 5o sbj S cins oL G pails e e JUa sd 88 -4

.Over Flow U%U 6&; C\é)d‘éé L

iy bl S Ko

Applications of Stack

Sasy ad s & omady guas S Hlans Stack sy ghle S Srace o sl

3 Sady o @ o guslemyn il (Sady o 4 e Lo JL @ paSes Yol

Lkt Mg aSaly el

oSatiyli S 5 o S (Parsing o, aals (Stack b, sl gy Sole,Sa

S Sl S a by ,an (Expression Conversion
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Stack Implementation

satd oL Array  oow slea)Sa a ey Siatagsys obe o Stack  ad, sl
C«.Z.u;é.’ 5454-?4." Cawtd Sl oenyld s ‘;4544?4." rUb .Linked List jjl@@bjés{.‘:

.Fixed

STACK - LIFO Structure

OPVIIAN

push( ]

pop( ]

Empty Stack
O ddioziy 1)la S
Basic Operations
HYPEIPLIN &L:‘J‘jja byad g0k & 4S (oognylex oY gaileds L Shls S agaca ol S
Push() Operation ,U weus )5S

ey gl JU acus ol w coa,la 5ls S pad :Push () (5L 3 ;,L:jb?)) 3L acus

.‘:‘459 Jbu JU ailses QKM‘: &l ‘gf,.)l'.'.‘b Store @é_;s O}éss\-ﬁb ‘9 Stack

248t ) SIS W35
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begin procedure push: stack, data
if stack is full
return null
endif
top &< top+1
stack[top] < data
end procedure
ssleas Stack w4y gl U 3 dawls gL acs O3SAEls 30 oa,ls8 5 oK an
100yl e Y
.Check If Stack is Full cu ;80 gads) gl Sty 11 5800
RUATY Exit NIT SR CJ'JQJ}J? Error Jas (Sl ‘50? el a8 :2 5,@34.»
$nls 3 olap 5 Ol 3L TOP s8yam gails oo z Stack ey gl a8 45:3 4, an
St (490
.TOP s38yam gails azoss 5 Stack L hs 5U 3 coons 5L )bty gals (4 an

sk der 455,18 W5 55548 e 156580 an

R

E Push Operation

top— E
top—— D ' )

Stack Stack
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POP() Operation ((gs,Y)) ssaslem s gyls S

s by ghla 4L SsSB4l Remove gy 3 cos)Sa oyl s pa :Pop() ssasln s
Access glain &y can
begin procedure pop: stack
if stack is empty
return null
endif
data & stack[top]
top &< top-1
return data
end procedure
sslews Stack LSS Shls 5L & Jawls gosaslom s 5 09a5,S 505 30 gs)la,S 5 o8, Boan
NP |
.Check If Stack is Full e ;8% gay) ghls oSty 11 6550an

.cooss EXit 03528 5 Slsedgs, Error das e oad) glhls 8w 2 ) an

dsgsyhu ghild &S gHlaly gals & RTINS ceon o Stack Sas, ol S8 w36 an

.Top
s (1) Ja & TOP sgtyam gals S5 go5a53,5naS 145,50 an

sk ds &S5, Wy 55548 jamds 5,0

Rt
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Pop Operation / .

tD{} — E ‘
D to p + D I
L & |
|
I 5 ] !
i L |
Stack Stack

Peak () Operation 5 acinds o)fs S
Peak ((43)) &Syt 35 @osadil,d 30 coo,a oyls S P :Peak() Jho 945 8 yby diiinsS
NOt Remove iy ¥ osain ss)dum )b 42554505 garals 5o &ls ooy gLls
S e 35 45 wlyp
begin procedure peek

return stack[top]

end procedure

isFull() Operation o, ,l5,8

Wlyp ol a0 cSigs adyy ghls SFUNl() (i 3 2y, Ghls e Sy
1aSsy0,8 M)gg.'s\:
begin procedure isfull
if top equals to MAXSIZE
return true

else
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return false
endif

end procedure

iSEmpty() Operation Jbwy g)ls.8

o Yl 8w RASIR R gadsy glla @isEmpty() Jua 3 sy ghls s REEY
¢ S o, 585 Ll
begin procedure isempty
if top less than 1
return true
else
return false
endif

end procedure
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Status of Stack

o $a g 538 & e5ylSaiyy, Stack Status pady, glhls SO sl gaaiis (u

:Position of Top sy

by 5483 42 w4y s SO
Position of Top Status of Stack
-1 Wl oadsy gl

Stack is Empty

0 cgdn |y adsy ol o Ll o g
Only one element in Stack

N'1 .b‘v)g ddébe 51,&3
Stack is Full
N 2y Ll Sami) sae S

Overflow state of Stack
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Time Complexity

shwd) Stz as 4 ccans o83l o)la S oS 4 Time Complexity ol ;30

11,8 san)len Y sasloas (80,8 038 w38 SwlS wily Stack e, ol

.0(1) :Push Operation gbacus g)ls,8
.O(1) :Pop Operation (ssau ) ssaslen s gyl S -

.0(1) :Top Operation ((4ls P 0)) nyh gls S

.O(N) :Search Operation y,& g,s8 -
Example &,

b3 ydes S413 Sl [3a5LS ra.f (3 daslaS S als g &l « JGa Stack e shle dol$
:1- &$ss TOP Element

TOP
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2 .

Categories:

Projects:

hova 3
JavaFx [
Java Web

Java EE

HTMLS/Javascript |
Java ME Embedded

Jawa Card

m

Maven

PHP

Groovy

Cfc++ -

&» Java Application

.@ Java Class Library

@ Java Project with Existing Sources
&% Java Free-Form Project

Description:

your project,

Creates a new Java SE application in a standard IDE project. You can also generate a main dass
in the project, Standard projects use an IDE-generated Ant build script to build, run, and debug

D094 03 (455 ‘ééalsug‘6

vy g 45553, 3 kG cIsProject Name 3 iU Saad-

485 6,0 &S5 s sd «BProject Location w3y, coss Aad-

Create Main  Soyau J32 So,Smiyys Check Box  osla, Syp sLd olds-

ol djtﬁa ASMUJQ & O)AS&)U QQ&; Cawiy)d 5o C\S{J}i Co gaidd dedw‘ cng Class

.ASQF”"Sh OSLQ 6‘3\}‘ 64?;3) JMAJ d.;.‘s b'}&@ 34 dljjé -
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=

Steps Name and Location

1. Choose Project Project Mame: Stack

2. Name and Location
Project Location: C :_i.,l_.lsers. l.1|:|em|'.|iiarzr;_ji-‘li-f).;Esi.(-tms l.JZJEH:—c:!—‘StrL.l::ILlre—Prc:_ral:t |
Project Folder: Ci\UsersiHemnBarznji\Desktop\Data-Structure-Project\Stack

|| Use Dedicated Folder for Storing Libraries

Libraries Folder: | | Browse.,

Different users and projects can share the same compilation
libraries (see Help for details).

stack.Stack

vext> | [ Fnsh | [ cancel ][ Hep |

Ta90 Cemggyd ASbjng L'f.u.;—7

File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help

P O TE DP-B-G-

Projects X |Files |Services | || StartPage  @|[E] LinkedListTestjava 5[5 Stack.java =
@@ Linked-List-Project Source | History | [ [9) - B +| O, T &F B
li5 Source Packages i 6 : =
- stack 2 = =
..... @ Stack.java . N
-l g Lbraries : i
& package stack;
7
5 il
g X
10 - 1
11
12 public class Stack {
5
14 R
5
Navigator | El(| 15
e | | ~erpee - BB ||
B8 Stack 18
(b main(string[] args) 19 }
20
2k }
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4l Main Class auSs aw ga&; o 5 Canyyys Class wldy sana-8

/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

package stack;

J¥*
* @author HemnBarzniji
*/
public class Stack {
public static void main(String[] args) {

// TODO code application logic here

#3080 g8 Vi (e} g g [ @bl ey sl
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2y LU 3 sy 335

Coding for Stack
2550,0 ey Java Util Yo, GG SSL Goyan—1
import java.util.*;
28, sba (peaes e Stack Declaration gas, slls  gesas, S5l 5 gubas1,-2
Class  J3 gsb aeas o5 omagsies Stack JdSaz, « (15 Main Method $s,4u
Alwbd & o g 9980 ObJeCt Qo éjéj dléjb bu.u‘ ¢Q¥Bé|b dJMWL&ja %) Stade.’umsU? 6')‘.&
gl oEG .Object of Stack s, sl s I o SSw Stack o, lhle oL
K] ‘53‘3‘”,5 54.3'345 Sy 9 9 ‘5‘4553 6|)L&3 J‘”,g‘ djb 0}%.3 QLAM-M ) NeW T m.lfa.&,, 3=
2090yl 3 5450338 Wlgw  fulsss A load e o5,
// creating stack
Stack st = new Stack();
$hls U 3 paSes oL gwls PUSH Method  syws8 oL o0, o3 « olal-3
Sady 5 (uoesly &y JLEL 5 rwssird Stack ad, glle U Lsyaw &8 Stack e,
FE STy (” ”) 38 98 y duss ‘sl.a‘}f wlggd 5 bl}ds dl‘,éa | ERS TR "",‘.'JJ’ & pUSh QJJS élﬁ)
1 aSS e ls Cosailoss aS (g g
st.push("Hemn");
1 gailans a5 uaSsy 3L 5 SE Al jeean ool ploara-4
st.push("Barznji");

st.push("May 1-1982");
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109,550 3 (s o0 Display Method glulin 645,-5
System.out.printin("stack: " + st);

tddsy Gl Sy 3 o, e empty() Jba $S5,-6
// checking stack

System.out.printIn("ls stack empty: "+st.empty());
agiSy w5338 3akn ol

/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

J¥*
* @author HemnBarzniji
*/
import java.util.*;
public class Stack_DS_Book {
public static void main(String[] args) {
// creating stack

Stack st = new Stack();
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// populating stack

st.push("Hemn");

st.push("Barznji");

st.push("May 1-1982");

// checking stack

System.out.printin("ls stack empty: "+st.empty());

System.out.printin("stack: " + st);

.aSes Run Project o5, 05,00 ar gaaS 550 jaudd cldS-7

[ "

s )32 ph plF5-8
Is stack empty: false

stack: [Hemn, Barznji, May 1-1982]
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Methods 45,
Jba 483,

Empty () Method

o« Stack av, gl g0y S3L 3 o ,Sa « Empty() Method Jua ¢,
Stack oad, ghls &80 span iSos True culy S5 sl )Sa Ingyan gaSaied o
| S @)JSS-NJJJJ &lagd deb‘ &gl 3 .bjdﬁé&féé False Jan &’ éjb’lj% “ UUQ
s «Push Element uy, sl 3 oLl 3,80l Gy o5 Stack  oa, shla J3

gaiy a8 True culy B oo, 8o 06,
// creating stack

Stack st = new Stack();

// checking stack

System.out.printin("ls stack empty: "+st.empty());

Push() Method b waws o5,

L shl U s oLl w cos)Sa ‘*i“gég e :Push () (5L 3 leg:)) b A
& @b ey $hls 56wl gWails wily . o Ll Store s 8 NIPYLRE. e Stack
GaSdels salsaS 538 gles A 5 ey Wa pUSh &5, 5 a5 s, ol Object
I l3S o 5 otydm 23,0 ligs Bles & paSo Jels cosalons a8 onuysios 4o 5 345 &S,

dosaly Hlaad e 05,0
st.push("Hemn");

oglgds ‘;QM‘JJQ oS 898yl 9> N 6454;)_,: Aélj‘ﬂ
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/*

*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barznji

* Software Development Instructor

*/

/*¥* @author HemnBarznji */

import java.util.*;

public class Stack_DS_Book {

public static void main(String[] args) {

// creating stack
Stack st = new Stack();
// checking stack
System.out.printIn("ls stack empty: "+st.empty());
// populating stack
st.push("Hemn");
st.push("Barznji");
st.push("May 1-1982");

System.out.printin("stack: " + st);
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<l
Is stack empty: true

stack: [Hemn, Barznji, May 1-1982]

Peak () Method 4G weindS oo,

((a3)) &S S5 gnakha 3 ol 48, P :Peak() Lu o e il
Not ©lo Y osaio oiyaw raw 448y gadls 48 &l « oade, shls ¢ Peak

.Remove
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/[** * @author HemnBarznji */
import java.util.*;
public class Stack_DS_Book {
public static void main(String[] args) {
// creating stack

Stack st = new Stack();
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// checking stack

System.out.printIn("ls stack empty: "+st.empty());

// populating stack

st.push("Hemn");

st.push("Barznji");

st.push("May 1-1982");
System.out.printIn("stack: " + st);
// checking the top object

System.out.printin("Top object is: "+st.peek());

}

/P
Is stack empty: true
stack: [Hemn, Barznji, May 1-1982]
Top object is: May 1-1982
POP() Method ((ys,,Y)) sgaslen o ‘5&?
3 ey slhla b Sl Remove gyws ¥ 3 co,a 445, 145 :POP() ssalizn e
sl Object sa b . .oles ¥ agnyam gl paSay oS Access  plocin &y cuns

s 5 g S48, el (a15aS 555 Gl o 5 e LS4 POP $a89, 5 &S5 5 240y

sl Hloay g o, laiobyS & 5 Sles ¥ TOP sssyam sals S 035 5 ol
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st.pop()
831585 (Saanliyn &5 ogn)lx Y gaSai 58 Ll
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
*/

/*¥* @author HemnBarznji */
import java.util.*;

public class Stack_DS_Book {

public static void main(String[] args) {

// creating stack

Stack st = new Stack();

// checking stack

System.out.printIn("ls stack empty: "+st.empty());
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// populating stack
st.push("Hemn");
st.push("Barznji");

st.push("May 1-1982");

System.out.printin("stack: " + st);
// removing top object
System.out.printin("Removed object is: "+st.pop());
// elements after remove

System.out.printin("Elements after remove: "+st);

}

/P
Is stack empty: true
stack: [Hemn, Barznji, May 1-1982]
Removed object is: May 1-1982

Elements after remove: [Hemn, Barznji]
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oS &,
Search () Method

S Swls &5 Stack  padsy shla U Sawl gl & oha 3 cis,la 4S5, o

g3 13 5,88 54835 salsaS
st.search("Barznji");

1458338 spean &l

/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

/** @author HemnBarznji */
import java.util.*;
public class Stack_DS_Book {

public static void main(String[] args) {

// creating stack

Stack st = new Stack();
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// checking stack

System.out.printIn("ls stack empty: "+st.empty());

// populating stack
st.push("Hemn");
st.push("Barznji");

st.push("May 1-1982");

System.out.printin("stack: " + st);
// searching 'Barznji' element

System.out.printin("Searching 'Barznji' in stack:
"+st.search("Barznji"));

}

/P
Is stack empty: true
stack: [Hemn, Barznji, May 1-1982]

Searching 'Barznji' in stack: 2
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Ise5 ylal 3 ey il shg e
Stack Example for Integer
3 0333,5 olastusgys pleys oS 05l a 1o 5 e85, 5U & GTsSealels &3, ¢loagasssé ped
1054 a3l 5 paSS CamsspdSTACK (o adey Ll Jige pa plsmes 5 slsas go)lel & Wl
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji
* Software Development Instructor
*/
/** @author HemnBarznji */
import java.util.*;

public class Stack_DS_Book {

static void showpush(Stack st, int a) {
st.push(new Integer(a));
System.out.printin("push(" +a +")");

System.out.printin("stack: " + st);

static void showpop(Stack st) {
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System.out.print("pop ->");
Integer a = (Integer) st.pop();
System.out.printin(a);

System.out.printin("stack: " + st);

public static void main(String[] args) {

Stack st = new Stack();
System.out.printin("stack: " + st);
showpush(st, 42);
showpush(st, 66);
showpush(st, 99);
showpop(st);
showpop(st);
showpop(st);
try {

showpop(st);
} catch (EmptyStackException e) {

System.out.printin("empty stack");
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stack: []
push(42)
stack: [42]
push(66)
stack: [42, 66]
push(99)
stack: [42, 66, 99]
pop -> 99
stack: [42, 66]
pop -> 66
stack: [42]
pop -> 42
stack: []

pop -> empty stack

Foon paeS Vi i § o [ @bl ey sl
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Sy do 30

Queue

dequeue enqueue

TAIL




Abstract Data Type ((wss))) aas s o)Ll g3 QUeue ((Guw ) Guwa ap
oSN cogadnyl S oY gyo,ae A rljsg «aly Stack LY shla oy oeds oulsmey
o= & o ((ENqUeUe cuwas 43)) Gua wp 3 o8 el ¢ 0l 4 3 co o, Sa
So9dio 3 332 3 s, w 5 aSaY ((Tail dks)) oL «((Rear b9adn)) oglyss sopdes

ruﬁ.;)) ogadin 1 ol (o e ((Dequeue 4z & joase)) Sazp & sppase 5 oal

. ((Front
engueue() operation dequeus() operation
REAR FRONT

First — Jisspoes gails paSa First —In 5dils cails paS'ay & (&S50 acuns a3 20
s aoY gl S rljé.g‘ Enqueue s oo aSap b3 als (53,5 3L @ilaS «cams Out

-Dequeue o o haSuy o Lls goyan

S maal b Jo S, Queue Juw oy Smials 3 oslia s e, gwsd

T3 gk 5 e Cazsa s S o)l paS ¢ s gndbls gtyldu paSay

LASTIN NI LAY /7 FIRSTIN
LAST OUT — . FIRST OUT
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salidy 05a8S0 saiwd oL Array sl S, el Stack o sl s geara

Queue Guw wp S,y 3 o84 Linked List

- £
In Data Data Data Data Data Out
- ——
Last In Last Out First Im First Out

Queue

Gy &35 S dmpdiomiy 0>y

wy o

Basic Features of Queue

< Ordered List 1,58, gard Queue guw ay Stack s, ol)ls 5 -1
.Similar Data Type ¢,Lsl; g3 sbear o slSwls

aials paSay (First —In ,dils guls paa & &l QUEUE Gt w5 ot -2
3l FIFO 340 g0t 4 5 (First — OUL sgep00 azizss

Sy b SEL 5 poad diu s ¢ dSdiiwss w3 40 3 Canilils 55 Saails kol -3
ASag e il Fa Y By dzw s REMOVE (Y saSays 5L G ji &

G095 (g2 hild piSay S5 $esaiS 3 cos, e Peak () ey & s o5, -4

<o pdsDequeue ssan w5 oY
R S

Applications of Queue

285k &y Shared Resource saiasle gl jam Jay & o)1380500 5 oS5l -
3G ..... 5.CPU Task Scheduling ;5 o v @) sauis Printer
Queue Fuw wp spada Shrnds S atan S aedtus (baliy, SU5 o -

et )
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.Line of Cars ys)Law Lo

.Router 1s,4,l, 4 Packets Waiting jSwasa Sl -
Simulation (vl se)) @ilu opd -

Printer Buffer ,aGl (g a4)) gsmaSls -
Pl By w5 -

Goidey 4135 (50 5313

Queue Implementation

Samd ob (Stack  sass, glle (Array ol S, See S 4 Queue 58 ap ool

» ‘d.‘.AS‘. Cawigyd L|nked List JJIJ'\’-MA-} OJAS.}:.
S1 —— S2

Once the comp|e’re

3rd Stack S1 gets copied to Ist
52, then we can simply

ond call pop() on S2, it will 9nd
remove the Ist element.

Ist ‘ , 3rd

oly Head  jaw &5 cap o908 Camsnps 3 wAITAY ol S5, Slie,Ba sl il Oa

Tail s wiy Rear sylys g8 coplins Front syasy
dequeue énqueue

& &

HEAD TAIL

it oS Vo i i sl e, 3l 143



Basic Operations 4l i auss o)ls S

oyl Y ssbeds o Seasase Queue 535 4y JSd & Operations ylss)ls S

peS o

1S5 Lol 5 05aaSss Hlech St s 0355 4 &S
Enqueue () Operation «ls 555 sLj ylsS

L3 by cg,la gWals Store s 8 wsaSal oub ob Add 538 5L 3 o)l S (0
6’5‘;’.?.)) Rear 830999 ) 985 ¢ A rdﬁ o aadn Qujb-\.}:} ﬁjl.élj 999 S ‘Queue 45#-’3‘,?
Fbs gnlaS pas c((Head jaw sy i) Front sseis g8a (Tail elds = e

JsStack  oadsy glle & 5,8 sUj )laS oy awy s

cSap U 3 dawls Insert U acus g5, Sl 3 Guw so sl sal,Boan pid

.Enqueue «ls 555505 0edss oo &

.Check If Queue is Full ca » sSays ,a8w pusia; -1

oo 5 Olasy ) Overflow 03‘945”3 s 50 i ((Sa3)) aSsyan a8 us -2
.Queue Sy JExit

=Ly 3 ol oL Rear Pointer olyss gy 5Ll 115 ccns » Say 880 -3
.Next Empty Space gl Jbwa

.Queue Location aSay osé 3 cos 3bj Sals gLl -4

c Ol pla 4 S8 il 5948 A -5
Rear Front

- | !
k’ c B8 A before

Rear Front
D G B after

Queue Enqueue
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S Y QPRSI PP PPy
procedure enqueue(data)
if queue is full
return overflow
endif
rear < rear+1
queue[rear] ¢ data
return true

end procedure
Dequeuewsy s gas,Y gyloS

Y s ((Sw3)) &Ssyam 5L S wls Access M&x‘:‘dﬁé 3 S e, Sa oyls S pad

000000

i aSedkrdmr AL (8 a8 50 Serace 3 (Remove wls

.Check If Queue is Full e » Sy ;8w puslay -1

5 obb Overflow 583y shw a0 Sl (Sap)) Souw 80 -2
Queue Suyp o EXit cosesye

S o San, ol 4 ACCESS iwdS s I3 ccion Jln SasSap ;80 -3
Ll S 3 g5l &S Front fasais

Next Data sl SYG sals 3 ©ss oL Front Pointer saic g 5Ll -4
.Element

A5 a9y ASOJK AJIJ‘,SJAS)MQ' -5
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Rear

before D G L
Rear Front
after o C B
Queue

Queue Dequeue

procedure dequeue
if queue is empty
return underflow
end if
data = queue[front]
front & front -1
return true

end procedure

Fiow A Ve Gt § o g [ sl (S il

dequeue

ZA\SOJIQJS M)ji.rs\: &l}j‘vﬁ
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Peak () Operation &y acinaS o0 ,S

Peak ((a3) 4Gy (55 goanha 5 cos,la ols)S pa :Peak() ja s gyay i S
.Queue «i,4. Front Sosddi AU 5aSsy g als & &y Sap
S dea )35 45 ly
begin procedure peek
return queue[front]

end procedure

isFull() Operation s, ,l5,8

L g 8N Sy Sas 8wy isFuUll() e 5 Queue Sap e oSl
1aS'yl5 8 a3 85 Ll
begin procedure isfull
if rear equals to MAXSIZE
return true
else
return false
endif

end procedure
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iSEmpty() Operation by g)ls.8

Jla 8w caSages Queue aas S ap tiSEMpty() dba 3 Sap ras sy
248 deaa , S 5 wlyp oy
begin procedure isempty
if front is less than MIN OR front is greater than rear
return true
else
return false
endif

end procedure
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ARG S- BT SEYRE
Queue

Implementation
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way ohls S i

Queue Implementation

Start O3 St $haS 555 shwdd 35,5 odS 4 sanaSss NetBeans s aslja-1

:NetBeans IDE 8.1 jaud ldS 5l55s

. Chrome Apps
|, Games
Google Chrome
. Java
lava Development Kit
. KE-Lite Codec Pack
. Maintenance
. Microsoft Expression
) Microsoft Office
L, Microsoft Office 2013

. MetBeans
] NetBeans IDE 8.1
% Orbit
, Parand
, Punto Switcher
) SharePoint

. Startup

1 Visual Studic 2015
L WinDjView

1 Back

Microsoft Office 2016 Tools

s NetBeans ,auu olds st (Button

m

| | Search programs and fil

,-F,ll =

Fiok poaS Vs (el oy [ sl (S il
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.y SaNetBeans pcs gasl,w )8 5s,-2

T T = |
File Edit View Navigste Source Refactor Run Debug Profile Team Tools Window Help Q- Search (Ctrl+]) ]
PGS D@ o Q@ FTE D-0B-G-

@I NetBeans D

o
o

My NetBeans

Recent Projects Install Plugins

Add support for other languages and
technologies by instaling plugins from the
NetBeans Update Center.

(@ Navigator By | off] Services

<no recent project>

ORACLE

A Conggyd 55 (S Wi G098 B cpaSuFile L gaaS s janad ddS-3
:maSss New Project iy ooisn yawdd clds-4

T NetBeans DE 81

EF!!E| Edit View Navigate Source Refactor R
| i

| Mew Project... Ctrl+Shift+N
MNew File... Ctrl+M

= Open Project... Ctrl+ Shift+0
Cpen Recent Project 4

Close Project
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Sloss saSsss sawad LIS o5 say SesNew Project IR

] New Project

Steps Choose Project

Oanl 5,85,-5

oSy Next

1. Choose Project Q, Filter:
2 .

Categories:

Projects:

hova 3
JavaFx [
Java Web

Java EE

HTMLS/Javascript |
Java ME Embedded

Jawa Card

m

Maven

PHP

Groovy

Cfc++ -

&» Java Application

.@ Java Class Library

@ Java Project with Existing Sources
&% Java Free-Form Project

Description:

your project,

Creates a new Java SE application in a standard IDE project. You can also generate a main dass
in the project, Standard projects use an IDE-generated Ant build script to build, run, and debug

D094 03 (455 ‘ééalsug‘6

vy g 45553, 3 kG cIsProject Name 3 iU Saad-

485 6,0 &S5 s sd «BProject Location w3y, coss Aad-

Create Main  Soyau J32 So,Smiyys Check Box  osla, Syp sLd olds-

ol djtﬁa ASMUJQ & O)AS&)U QQ&; Cawiy)d 5o C\S{J}i Co gaidd dedw‘ cng Class

.ASQF”"Sh OSLQ 6‘3\}‘ 64?;3) JMAJ d.;.‘s b'}&@ 34 dljjé -

Fiok g8 Voo el ¢ e g [ sl (S il
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O et =
Steps Mame and Location
1. Choose Project Project Mame: ;Queue_lmplemenmh’on_DS_BookI

2. Name and Location

Project Location: EI-I:EUsers‘,HemnBarznji‘lDeﬂctop \Data-Structure-Project

Project Folder: Jesktopbaia—Structure—Pro]ecﬂQueue Implemenmtlon DS Booki

|| Use Dedicated Folder for Storing Libraries

Libraries Folders | || Browse...

Different users and projects can share the same compilation
libraries {see Help for details),

Create Main Class | gueue_implementation_ds_book. Queue _Implementation_DS_Book

= Back :.rl-Jlext:- [ Finish H Cancel H Help |

Ta90 Cemggyd ASbjng L'f.u.;—7

1= A MO

SiartPagE % |&] LinkedListTestjava 5 [4f} Stack_DS Eook.;iava ss| @ Queue_Implei

I—Hstor?||Ei|_\ﬂ'J-'-| |ﬁ%.§‘ E:>§|:,-"
1 *
2
3
4
c *
& package gueue implementation ds book:
7
&
9
10 tanthor HemnBarzniji
11
12 p'lJbllC clasz (uense Implementation DS Book |
3
14 R
15 * fparam args the command line arguments
16 ¥
17 public static void main{(Stringl] args) {
18 TODD code appiication logic here
14 }
20
s
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4l Main Class auSs aw ga&; o 5 Canyyys Class wldy sana-8
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
*/

package queue_implementation_ds_book;

/**
@author HemnBarznji
*/

public class Queue_Implementation_DS Book {

public static void main(String[] args) {

// TODO code application logic here
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ap ShHLe 3 s 33

Coding for Queue

Shd 0b CATAY 5l S5, oules 3,8 ol (bQueue 535 wp sl sl J ey
Shls 50Ky 3 omegr) S Stack o,y olhla 5,50 Linked List yliua 5asy

Queue 3
105550 acres JAVA Util ; o Bl @’45[,1 Lo am-1
import java.util.*;
S (esns J#a Queue Declaration 55 ap gble  gesws S5l 5 oub&1,-2
Linked List yliwa s5aSes gatud Slen,Waw 1> Main Method  Ssjaw 545,
ibjb)bé &459:‘}5 Mljﬁ
//Creating Queue
Queue<String> queue = new LinkedList<String>();
b sz hs S e 5 Uy &5 pases Print O Queue 55 ap ol
WS 8930,S 4 Yol gleS aasils
//Print Empty Queue
System.out.printIin("Queue ="+ queue);
S8, (23 A sy pldas ((Enqueue g8 «3)) ol so el gyls s olab-3
36 3 a8 oL o8 wls Offer Method  (( Tail 5,08 &) Rear sylyss o 3,8 oL
aeonals a8y GLAL 5 pwssisd Queue wp ghla b byaw & Queue psluyp gl s

() tasgeyan Loz w5 wlsaS ol & 5 Gmssies Ialsss & .OFfer 538 5L gass

1 aS (L5 SO sailens &S pwggisy 45 94

Aot S Via gazn t s U o)l 30y st 155



queue.offer("Hemn");
1 yailens &S paSss oL 5 S Wl jeean oo gleana-4
queue.offer("Barznji");
queue.offer("May - 1 1982");
139,55 3 (w0 Display Method glulin 645,-5
System.out.printin("Queue ="+ queue);
:QUeUe Sap Fas Asly 3 oiaes, S Size() e 85,76
System.out.printIn("Size: " + queue.size());
¢ head suu 55 gsoul,S 3 element() , peak() &, si0,a0 Slea,Sa7
.Remove ot ¢¥ .04 Queue 55 oy gl

System.out.printIn(“Queue head using peek :“+ queue.peek());
System.out.printIn(“Queue head using element: “ +
queue.element());

YO IPRYVERT P PV JRPLT SRR pleas Dequeue g a3 o ols 8 slal-8

o 3 o) S w5, pe (((Front)) sais o wly ((Head)) syaw & 8wl

0 45y Sap oo Ly paSa (First —In yedlls gails paS Jiawa cosadiny & Qw1
:First — Out

queue.poll();

Joaews Slo J oL gl Sup o gy Sy csSap b SBwls gyl 4

Sy Sy b SBals wo)lel w sl 3 maSes L glean LOOP a8, 0 oS,

g gias aSays ad sy

Object data;
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while ((data = queue.poll()) !'= null) {
System.out.printin(data);
H
Sher &Sy b d gLl w3 ke, 4 remove() paY i, ol
As poll() o5,
[aaSy 4 aSas)S s pen e
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
*/

package queue_implementation_ds_book;

/**

@author HemnBarznji
*/

import java.util.*;

public class Queue_Implementation_DS Book {

public static void main(String[] args) {

Aot S Via gazn t s U o)l 30y st 157



//Creating Queue
Queue<String> queue = new LinkedList<String>();
//Print Empty Queue

System.out.printin("Queue ="+ queue);

queue.offer("Hemn");
queue.offer("Barznji");

queue.offer("May - 1 1982");
System.out.printin("Size: " + queue.size());

System.out.printIin("Queue ="+ queue);

System.out.printin("Queue head using peek :" + queue.peek());

System.out.printin("Queue head using element: " +
gueue.element());

queue.poll();
System.out.printIn("Queue After First Poll="+ queue);
queue.poll();

System.out.printin("Queue After Second Poll="+ queue);

queue.poll();

System.out.printin("Queue After Third Poll="+ queue);
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/*
Object data;
while ((data = queue.poll()) !'= null) {

System.out.println(data);

}
*/
}
}
o aSRUN Project sy, 5o Ko saSyss jauad Ulds-9
D E
2845 5 pan,0-10
Queue =[]
Size: 3

Queue =[Hemn, Barznji, May - 1 1982]

Queue head using peek :Hemn

Queue head using element: Hemn

Queue After First Poll=[Barznji, May - 1 1982]
Queue After Second Poll=[May - 1 1982]

Queue After Third Poll=[]

Aot S Via gazn t s U o)l 30y st 159



Conedd 32 43 (2 08
Convert Queue to List
SIS Wiyl Sza S ey 3al 5 ODJECt o s (5805 & o S5y St 4y o
P 4y paSes QUEUE Sy 5 mosns plES

/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji
* Software Development Instructor
*/

package queue_implementation_ds_book;

/**

@author HemnBarznji
*/

import java.util.*;

public class Queue_Implementation_DS Book {

public static void main(String[] args) {
//Creating Queue
Queue<String> queue = new LinkedList<String>();

//Print Empty Queue
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System.out.printin("Queue ="+ queue);

queue.offer("Hemn");
queue.offer("Barznji");

queue.offer("May - 1 1982");
System.out.printIn("Size: " + queue.size());

System.out.printIin("Queue ="+ queue);

List<String> myList = new ArrayList<String>(queue);

for (Object queuelist : myList)

System.out.printin(queuelist);

towd 4Sasldas RUN Project sy, oo Ko saedsss jaudd 55,8 ldS ¢lyss
Queue =[]
Size: 3

Queue =[Hemn, Barznji, May - 1 1982]
Hemn
Barznji

May - 1 1982
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bl
0¥ 598,40 A wds o

Double — Ended Queue
((Deque))
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Deque ¢ i o Double — Ended Queue oY yy0a0 o Guss 43 gl
ol anessy &l ¢ Deletion a5 Insertion oo Sl iU &8 walls s
K] c;j‘,fea d&lé ) ddﬁlé Rear TIIYY) N 3 Front b)% o asly oag ETESLY-] o ol Item

<894 it did 513

Deletion Insertion

Insertion T T Deletion

Front Rear

FYR CTR T CHPPIT

Building Deque

O amile aelyar a3 & & CAITAY oyl S5, Slea S e @ pass Cunsnyd 15808 Ol
BBl il asbynr by & @apf 3 caan IS, w0 ams (S & Sanl J3 ol
» Methods (LS, spmear « 5 atwnas &8 3 ol S ouls ArrayDeque 3

oy 8O & Ol ¢ 0yl Sealals

first last

T v

Deletion 44— 4— Insertion
Insertion —p —p Deletion

3 MJKQ DOUny L|nked List dé'.ubt: 399 6)}‘&@6)% 64.7—...?' QQI}SN Lbé))d.h

yai 55)) Head Node yaw 55 Sulb & Deque 5 nSs 58,8 oy
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035 b; olab ((Rear Node syl 3 5)) Tail Node s’ 58, ((Front Node

=
QU';YJJ.)JMJ UYJ}.}JM N U')"\'t‘j ASQJ Asc‘-uu“‘,:a”de)é; AQ‘OJYJJQJM n 8 94l QLJ

Z
tgﬁ; ydew 5o
first ? last *
prev  item next
L Cd s [ B & 25 L
< & 3 * a3 & 9
2 3

-1 0

10598 Sk,

Deque Applications

Stack  oad, slls S8y sl Stack ey gLl SOy 3 S -1
RAT PV

Gua ap gbla Sy ol Queue  Fuw ap ghls eSSt p ool -2
9,8 Queue

s g8 asb,u o Redo ; Undo sls,ls 8 -3

o w a5 348 Sulaudan 5 0w S3L 3 -4

0N 598)) PL™TL deju’:ﬂ’ﬁlﬁ)glﬂf -5
Example &,

bls (Sao, Ll e 5 JUa bbyyaw & o5 cosliey 6B 10 & &5 guzabos Jag ;505

11- @ Sl Jieows s REAr oyls50 & sluS'a Front sjaiss oy

Front

Rear

Front=Rear=-1
Deque is Empty

Aot S Via gazn t s U o)l 30y st 164



nlej & gaSss 5Ll (Front — Rear sl 5 spadsy s (uadels 17 4,005 a8 4

PLINL e

17
Front

Rear

ke 5 Front syaic, acoes 10 o,Le5 1yas ¢« uaSS ls 55 17 5)le3 s o 10 5,Le5 8%

:Rear 830559 Aot d 17

10 17
Front Rear

Alwbd OJIJJ:JQKN 8 “ GJLGU Rear 851993 I35 17 OJLAj 6')).} | di& éLﬁJ 8 GJLAS Js\fdﬂ‘

1A 5yl

10 1 8

Front Rear
‘:e‘,.& 3 ;,:;J‘,.;e: Ca.ul) 5‘2‘ e S @Ub)l.ﬂj SRR bdﬁ w‘dsa él,u QJUQJM & 9— )gdﬁ

d & &
:c;‘gﬁfea d&bjbja 3 0)4.&;:.

=3 10 6 ¥ 8

Front Rear
1oy 13 o,Le5 & 556 Rear oylsys grawa 5 cpaSsidils byatin & 13 4,5 okl

-5 10 17 8 13
Front Rear

sydiin 5 ood 9205 Conly Y snyds 5 SIS spedd 1185 ¢ (0aSS 305 spaiin o 3 28 s)lej a8 0

:28 s,Le5 azoss Front
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28 -9 10 17 8 13
Front Rear

:Rear pydndy Alusd 14 5,05 Joamds o5 maSsy 3G 050950 & 14 o,Le5 okl

28 -9 10 17 8 13 14
Front Rear

B)% €9 &Jﬁe: ol C.l‘.ub 5?»;@Ko)u; EE LY 545 ‘dﬁ& :l‘a‘J UBBJM aJ5 BJLG’} ﬁfu‘

SV o spaiy S eeR@AN aslhss 5 Oy aSamisy yLe5 & 55LL Front

g’ 28 -9 10 17 3 13 14
Front Rear

c.z.‘: 9 Croan b)l.ﬂj a ejl.»b‘ Rear s3l998 [543 ‘Qﬁ& :lﬂ) ejkzlﬁ‘}s J 25 e)l.aj JSAS L’L.u.;

oS

5 28 -9 10 17 8 13 14 25
Front Rear

Rear 850993 ¢ 3 C,{Jﬁn ol C\.ub 6Y~ dlSAal.b oA 945 ‘w‘ASa :la“J b}lﬁé)d—a J6 GJLGj deﬂb‘

ol 8)lef paS s 5Ll Front syaicy ; ©lsss ,lej s @ 55lels

6 5 28 -9 10 17 8 13 14 F i
Front Rear
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En 4SSz 0, a8 Codsd las «owaSS 3L 0pambiss o 21 5,5 coyails BYPLACI;

10,05 00 & Qs w10 48 ¢ e gless 10

6 3 28 -9 10 17 8 13 14 25
Front Rear

IF Add 21 in Rear
Deque is Full

10 9oL 5 o cides gl s spadin o paSo oL 11 o,Le5 cosnls LW ops gloana

6 5 28 =3 10 17 8 13 14 25
Front Rear

IF Add 11 in Front
Deque is Full

0k caslans o Qb npadly A pan cagai e Lo Pl oS sl So,8 ol et Hlodra

1SS S s S35 aesgd 550,08

6 a3 28 =3 10 17 8 13 14 25
Front Rear
3 28 -9 10 17 8 13 14 25
Front Rear
5 | 28| 910|217 ] 8 | 13| 14
Front Rear
28 -9 10 17 8 13 14
Front Rear
28 -9 10 17 8 13
Front Rear
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0¥ 590,40 & gy ol S Kodacs

Deque Implementation

Start O3 St $haS 555 shwdd 35,5 odS 4 sanaSss NetBeans s aslja-1

:NetBeans IDE 8.1 jaud ldS 5l55s

. Chrome Apps
|, Games
Google Chrome
. Java
lava Development Kit
. KE-Lite Codec Pack
. Maintenance
. Microsoft Expression
) Microsoft Office
L, Microsoft Office 2013

. MetBeans
] NetBeans IDE 8.1
% Orbit
, Parand
, Punto Switcher
) SharePoint

. Startup

1 Visual Studic 2015
L WinDjView

1 Back

Microsoft Office 2016 Tools

s NetBeans ,auu olds st (Button

m

| | Search programs and fil

,-F,ll =

Fiok poaS Vs (el oy [ sl (S il
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.y SaNetBeans pcs gasl,w )8 5s,-2

T T = |
File Edit View Navigste Source Refactor Run Debug Profile Team Tools Window Help Q- Search (Ctrl+]) ]
PGS D@ o Q@ FTE D-0B-G-

@I NetBeans D

o
o

My NetBeans

Recent Projects Install Plugins

Add support for other languages and
technologies by instaling plugins from the
NetBeans Update Center.

(@ Navigator By | off] Services

<no recent project>

ORACLE

A Conggyd 55 (S Wi G098 B cpaSuFile L gaaS s janad ddS-3
:maSss New Project iy ooisn yawdd clds-4

T NetBeans DE 81

EF!!E| Edit View Navigate Source Refactor R
| i

| Mew Project... Ctrl+Shift+N
MNew File... Ctrl+M

= Open Project... Ctrl+ Shift+0
Cpen Recent Project 4

Close Project
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Sloss saSsss sawad LIS o5 say SesNew Project IR

] New Project

Steps Choose Project

Oanl 5,85,-5

oSy Next

1. Choose Project Q, Filter:
2 .

Categories:

Projects:

hova 3
JavaFx [
Java Web

Java EE

HTMLS/Javascript |
Java ME Embedded

Jawa Card

m

Maven

PHP

Groovy

Cfc++ -

&» Java Application

.@ Java Class Library

@ Java Project with Existing Sources
&% Java Free-Form Project

Description:

your project,

Creates a new Java SE application in a standard IDE project. You can also generate a main dass
in the project, Standard projects use an IDE-generated Ant build script to build, run, and debug

D094 03 (455 ‘ééalsug‘6

vy g 45553, 3 kG cIsProject Name 3 iU Saad-

485 6,0 &S5 s sd «BProject Location w3y, coss Aad-

Create Main  Soyau J32 So,Smiyys Check Box  osla, Syp sLd olds-

ol djtﬁa ASMUJQ & O)AS&)U QQ&; Cawiy)d 5o C\S{J}i Co gaidd dedw‘ cng Class

.ASQF”"Sh OSLQ 6‘3\}‘ 64?;3) JMAJ d.;.‘s b'}&@ 34 dljjé -

Fiok g8 Voo el ¢ e g [ sl (S il
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L New ova Apglication

Steps Hame and Location

1. Choose Project Project Mame: jbeque_Implementat'on_DS_Book

2. Name and Location
Project Location: | C:\Users\HemnBarznji\Desktop\Data-Structure-Project |

Project Folder: ;Jésktopﬁam—sﬁ'ucthe-I?;rojectilpeque_Impiemehiaf-on_Ds:B-ook |

[ Use Dedicated Folder for Storing Libraries
Libraries Folder: | | EBrowse...

Different users and projects can share the same compilation
libraries {see Help for details),

[7] Create Main Class |deque_implementation_ds_book, Deque_Implementation_DS_Book

<gack || next> |[ Fnsh ][ caneel |[ nep |

D990 Camggyd ASij L’f.u.:;-7

A

StartPage 5| || LinkedListTest.java | |4}, Stack_DS_Book.java 3[4 Deque_Implementation_DS_Book.java ssi_

Source | Hetory | - -| QST RBER|IPLR (&G0 B &

I,

package deque implementation ds book:

m =] on h = W f =
'

uw

= ## @Ranthor H Enji -

140 public class Deqone Implementation DS Book {
11

12 public =static wvoid main(String[] arg=a) {1
13 L :;h. code application logic here
14 H

15

16 ¥

17
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4l Main Class auSs aw ga&; o 5 Canyyys Class wldy sana-8
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
*/

package deque_implementation_ds_book;

/** @author HemnBarznji */

public class Deque_Implementation_DS_Book {

public static void main(String[] args) {

// TODO code application logic here
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0 g0, a0 o pap G 3 uss 03

Coding for Deque
Linked List ylfwa 5548 gatuad oL CAITAY o585, oolgmes 0,8 ool « lajiicn o Wy
Class 3 s& wexs JUa Deque oY syo,a0 & 58 wp slhla (53, K0ass 3 oienSa
cigap 3 Jay Bl saSU o oS ey ) Way aealels
105550 acres JAVA Util dooi s B> @’45[,1 Lo am-1
import java.util.*;

rlﬁﬂb‘ Deque Declaration Ty BETIITY n 03; LY 6')L& dbjb’a;jug B Q.Mla“dfb—z
b @S0 S, Nuyyd Smdde 3 ols Main Method  Ssyaw o4&, sLa «oeaes

fogsyls saS33S 4ly
// create an empty array deque with an initial capacity
Deque<iInteger> deque = new ArrayDeque<Integer>(5);
S gz b W e 5 Sl &5 waSes Print O Deque oY jy0,a0 & 55 a3 ol s
S 09 S % Yol slSwals pn
//Print Empty Queue
System.out.printin("Deque ="+ deque);
10940,8 3L (A, (230 & (oo s )bl (S SdEls gla 8 plal-3
deque.add(20);
1 gailess &S oaSss 0L 5 S Ay sear ol pleana-4
deque.add(30);

deque.add(20);
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deque.add(30);
deque.add(15);
deque.add(22);
deque.add(11);
130,59l 32 om0 Display Method glulie o455 ,-5
//Print After Adding
System.out.printin("Deque ="+ deque);
Sl oWl 5 ey plEw aSo) S LOOPS  05al8) 0 Slie Say a5, & olss Lasgyan
RIS
// let us print all the elements available in deque
for (Integer number : deque) {
System.out.printin("Number =" + number);
}
Queue Sap o> Sl o, Sa SiZe() 2ar 345556
System.out.printIn("Size: " + deque.size());
doap glhla b d el s 3 oS & remove() g o3, ol
TP TITE)
// Remove ltem

deque.remove();
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10940 4S80y g pedd Jidedd
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

package deque_implementation_ds_book;

import java.util.*;

/** @author Hemn Barznji */

public class Deque_Implementation_DS_Book {
public static void main(String[] args) {
// create an empty array deque with an initial capacity

Deque<Integer> deque = new ArrayDeque<Integer>(5);

//Print Empty Queue

System.out.printin("Deque ="+ deque);
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// use add() method to add elements in the deque
deque.add(20);
deque.add(30);
deque.add(20);
deque.add(30);
deque.add(15);
deque.add(22);

deque.add(11);

//Print After Adding

System.out.printin("Deque ="+ deque);

System.out.printin("Size: " + deque.size());

System.out.printIn("Print Deque With For Loop");
// let us print all the elements available in deque
for (Integer number : deque) {

System.out.printin("Number =" + number);

}
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// Remove ltem
deque.remove();

//Print After Remove

System.out.printin("Deque After Remove ="+ deque);

:oeaSRUN Project o, 5o Koase Sy jauad diS-8

D,

Deque =[]
Deque =[20, 30, 20, 30, 15, 22, 11]
Size: 7

Print Deque With For Loop

Number = 20
Number =30
Number = 20
Number = 30
Number = 15
Number =22
Number =11

Deque After Remove =[30, 20, 30, 15, 22, 11]

#3080 g8 Vi (e} g g [ @bl ey sl

R

2845 5 pam,00-9
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J‘}g @Kb)&wé
Class Constructors

> ‘Arl’ay Deque wb’ K] oJL,S Caw 39y bjbs‘;’a‘) & &S 5y 993,40 & Ly d‘)l.&‘: 6‘3?.

o0yl Y galens &S aan Constructor SO,ascis)s
ArrayDeque() a8y, -

SUQ 6}%}3)5 EULUEY @éb @.}4,3.7—«}3)9 » QQJKM Constructor b)ds-?.ujj): rda‘

eSS gwls 16 3 4l obsyaw SwUls & Empty Array Deque

ArrayDeque(Collection<?extends E>C) g4y, -

SISRs)d (R A oS SNy 3 coo,8a Constructor  syasiuss)s P

Specified Collection /8 ¢)bs Sassl S35 Ss,a0es &l &5 (Array Deque

ArrayDeque(int numElements) ¢, 4y, -

SUQ 6}%}3)5 EULUEY @éb @.}4,3.7—«}3)9 » QQJKM Constructor b)ds-?.ujj): rda‘

O angSen w0, 3 obyaw gUls S0 S @)L Y8 (Empty Array Deque

Methods ;8

b s ol cioss Methods  2ol8esSs, cConstructor o8, s )s gopcs gleana
OB 018 salels &5 90,05 - o8 Ayt 5SS SIS G s 0355 4 90945 30 oS

oUW Sluweldas 3 o oL w onlsses Sl & oS casails 31

r'ﬂsg gy go 33 gpiedS Gk 3 paSidns byhyhw S W awd) G, jsedn

R

NYTVIRITIPU TS QPO YT RR| [FCINR PR KU - PV
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O 51 23 o HagSolls (PS80 $i,
Boolean add(E e);
End b3S 3 jaueSy (Swals 59,5505 5 93,5,baw 3 co,80 Method w5, 0
505 ccemw NUll gl 5518 b Sawals ;86 . gloyp e S True culy S5 &5 50500
.4 5 NullPointerException s Exception Ll s
PP
// use add() method to add elements in the deque
deque.add(20);
deque.add(30);
deque.add(20);
deque.add(30);
deque.add(15);
deque.add(22);
deque.add(11);
r
Deque =[]

Deque =[20, 30, 20, 30, 15, 22, 11]
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03U am & 53,8505

Void addFirst(E e);

Front gesatsy & 5518 ok ey Saals INsert SUls 5 co e, Sa 485, p0
NUll Jba 5518 ©)bs (Saals ;80 .co 80 3b; & wnacess &l 505 € 5« 1o
.4 o NUllPointerException s Exception Wbl sdb e (e
// use addFirst() method to add element at the front of the deque
deque.addFirst(10);
deque.addFirst(15);
deque.addFirst(20);//now, element 20 will be at the front
/s
Deque =[]

Deque =[20, 15, 10, 20, 30, 20, 30, 15, 22, 11]
b9dm L3S & (93,8005
Void addLast(E e);

Rear LU o 508 @bs gaagsn Saals Insert sGh 3 cocms, e 48, p
Null Jba 558 @ibs Saals ;880 . ey 3l o oty diigSn W15 35 € (I gy ey

.4 s NullPointerException s Exception Ll sdb e cco
// the values will be printed in the same order

deque.addlast(10);

deque.addlast(12);
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Deque =[]
Deque Befor =[20, 30, 20, 30, 15, 22, 11]

Deque After =[20, 30, 20, 30, 15, 22, 11, 10, 12]
0gde

Void clear();
s 5 e a5 1805500 SR spear REMOVE S0 Y 32 cypimes S ay 0455, 200
(0345 286
// finding size of this deque
int retval = deque.size();

System.out.printIn("Deque consists of "+ retval +" elements");

System.out.printIn("Performing clear operation !!");
deque.clear();
retval = deque.size();
System.out.printin("Now, deque consists of "+ retval +" elements");
/P
Deque =[]
Deque consists of 7 elements

Performing clear operation !!
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Now, deque consists of 0 elements
1
19550 goaais Syl

Object clone

B Comsm G038 4 S b 0SS GasSiad 3 o lh 44, pu

wlsbyy, Exception olbl sdls 54w Parameter S,asls
Deque<iInteger> deque?2 = deque.clone();
1458338 spean &l
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

package deque_implementation_ds_book;
import java.util.*;

import java.util.Deque;

/** @author Hemn Barznji */

public class Deque_Implementation_DS_Book {
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public static void main(String[] args) {

// Create empty array deque with an initial capacity

ArrayDeque<Integer> deque = new ArrayDeque<Integer>(8);

// Use add() method to add elements
deque.add(100);
deque.add(200);
deque.add(300);
deque.add(400);

deque.add(500);

Deque<iInteger> deque?2 = deque.clone();

// Print Deque2 elements

for (Integer num : deque2) {

System.out.printin("Element is " + num);
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<l
Element is 100
Element is 200
Element is 300
Element is 400

Element is 500

Boolean contain (object O)

S 203l S S Saal Simar SO Jopay S True cul) S5 44, pa
Ob Faan Uuly @osd 3 ¢y 054 Seadl o as,acSe &l s O 3 @asdels ol 550850
a3 28 False cow ;8w ayan S True coan ;8w IsaSarad o acs
// deque contains element 10
boolean retval = deque.contains(10);
:ASMUJM‘ FrS LY Aa'bj‘vﬁ
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor

*/

package deque_implementation_ds_book;
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import java.util.*;
import java.util.Deque;
/** @author Hemn Barznji */

public class Deque_Implementation_DS_Book {

public static void main(String[] args) {
// create an empty array deque with an initial capacity

Deque<Integer> deque = new ArrayDeque<Integer>();

//Print Empty Queue

System.out.printin("Deque ="+ deque);

// use add() method to add elements in the deque
deque.add(20);
deque.add(30);
deque.add(20);
deque.add(30);
deque.add(15);

deque.add(25);
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deque.add(11);

//Print Deque

System.out.printin("Deque ="+ deque);

// deque contains element 10

boolean retval = deque.contains(10);

if (retval == true) {

System.out.printin("element 10 is contained in the deque");

}

else {

System.out.printin("element 10 is not contained in the deque");

}

// deque does not contain element 25

boolean retval2 = deque.contains(25);

if (retval2 == true) {

System.out.printin("element 25 is contained in the deque");

}
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else {

System.out.printin("element 25 is not contained in the deque");

}
}

<l
Deque =[]
Deque =[20, 30, 20, 30, 15, 25, 11]
element 10 is not contained in the deque

element 25 is contained in the deque
e wlsazc @09a55,S 1l (2489,
()lterator<E> descendinglterator
SesSy) o Due 5pKs Sy wl gl 3 ciale @) e
OGS ) nya 30 09amlys o g &ls wily ol oalsan

// set Iterator as descending
Iterator x = deque.descendinglterator();
// print list with descending order
while (x.hasNext()) {

System.out.println(x.next());

}
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Fop 038 by ey 55 335 831l a5 3051
//iterator() is used to print all the elements
//next() returns the next element on each iteration

System.out.printIn("printing elements using iterator:");

for(Iterator itr = deque.iterator();itr.hasNext();) {

System.out.printIn(itr.next());

}

//descendinglterator() is used to print the elements in reverse
order

//next() returns the next element on each iteration

System.out.printIn("printing elements in reverse order:");

for(lterator descltr = deque.descendinglterator();descltr.hasNext();)

{

System.out.printin(descltr.next());

}
:ASO)‘BSJ‘,-AM “'leﬁ
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji
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* Software Development Instructor

*/

package deque_implementation_ds_book;

import java.util.*;
import java.util.Deque;
/** @author Hemn Barznji */
public class Deque_Implementation_DS_Book {
public static void main(String[] args) {
// create an empty array deque with an initial capacity

Deque<Integer> deque = new ArrayDeque<Integer>();

//Print Empty Queue
System.out.printin("Deque ="+ deque);
// use add() method to add elements in the deque
deque.add(20);
deque.add(30);
deque.add(20);
deque.add(30);

deque.add(15);

Aot S Via gazn t s U o)l 30y st 190



deque.add(25);

deque.add(11);

System.out.printin(deque);

// set Iterator as descending

Iterator x = deque.descendinglterator();
// print list with descending order
while (x.hasNext()) {

System.out.printIn(x.next());

}

//iterator() is used to print all the elements
//next() returns the next element on each iteration

System.out.printIn("printing elements using iterator:");

for(Iterator itr = deque.iterator();itr.hasNext();) {
System.out.printin(itr.next());

}

//descendinglterator() is used to print the elements in reverse order
//next() returns the next element on each iteration

System.out.printIn("printing elements in reverse order:");
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for(Iterator descltr = deque.descendinglterator();descltr.hasNext();)

{

System.out.printin(descltr.next());

}

/G
Deque =[]
[20, 30, 20, 30, 15, 25, 11]
11
25
15
30
20
30
20
printing elements using iterator:
20
30

20
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30
15
25
11
printing elements in reverse order:
11
25
15
30
20
30

20
2550 $oyk Go9dsl, 48

E element

150 & S Queue cuww wp ol g Head e gowl S 3 cola 4d, pw
b duw el rl.ﬂ: Remove géxy 6)'9; rYsU %IJSS_«JJJQ 3 %bb gu-y‘Deque
cadba Deque 4505505 L850 .Dequesusts 5 e sals (54 Head
. sy 45, NoSuchElementException g¢Exception oLbL s 1,6 Empty
// it will retrive element at first(head) position

int retval = deque.element();

System.out.printin("Retrieved Element is =" + retval);
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r
Deque =[]
[20, 30, 20, 30, 15, 25, 11]
Retrieved Element is = 20
S 815 p S hy (094 1y48
E get(int index)

C\-Vr-;rlﬁda Deque ASU}.;S.%: deda‘ &}éb RTHE rds@. du&-\ﬁbg 3 %é)l‘b Q&:J rda‘

- &lss 55, NoSuchElementException sException LG sdb 1, Empty

// print element at index 3
System.out.printin(“Element at index 3 :” + linkedlist.get(3));
/G

Linked List Content: [Hemn, Mala, Karim, Barznji, Software
Development Instructor]

Element at index 3 :Barznji

19y 094850 Sl (5 p S hy 090Ny Y

E getFirst();

= Remove oLl oY Oa a5,:8 Deque 5, (b5 (84 04K 20
e sp  Jbay  Sawd L8 Uu e Parameter S5l

NI FYYYY NoSuchElementException
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// getFirst() will retrieve element at first(head) position
int retval = deque.getFirst();
System.out.printin("Retrieved Element is =" + retval);
r
Deque =[]
[20, 30, 20, 30, 15, 25, 11]

Retrieved Element is = 20
~Z =
aly L3S gyl ) a8,

E getlLast()

> Remove by oY w0 ezzShs Deque 1Sos S5 B 0, (0
e sp Jbay  Sawd  L8e Uu e Parameter S5l
(3033, NoSuchElementException
// getlast() will retrieve element at last position
int retval = deque.getLast();
System.out.printin("Retrieved Element is =" + retval);
System.out.printin("Deque After Retrive Last Elemt"+deque);
/G
Deque =[]
Deque[20, 30, 20, 30, 15, 25, 11]
Retrieved Element is = 11

Deque After Retrive Last Elemt[20, 30, 20, 30, 15, 25, 11]
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A [P S EP P
iISsEmpty()

3SRl NS (Saal g 5580 L8 6 e S True cwl, 5 Method &5, 0
S .aws Parameter So,aels g . cils gails ja8 & oyay 385 False Jan 55
.lsby,, Exception Ll

boolean retval = deque.isEmpty();

System.out.printIn("Deque Empty?"+retval);
G585 0 008 e s Al S S5 Cunnnd oo e 15 L8 JSY Ll sy sy jan
taSwle S

boolean retval = deque.isEmpty();

if (retval == true) {

System.out.printin("deque is empty");

}

else {

System.out.printin("deque is not empty");
}
145503 g godd “lsgp
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
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*/

package deque_implementation_ds_book;

import java.util.*;
import java.util.Deque;
/** @author Hemn Barznji */

public class Deque_Implementation_DS_Book {

public static void main(String[] args) {
// create an empty array deque with an initial capacity

Deque<Integer> deque = new ArrayDeque<Integer>();

//Print Empty Queue
System.out.printin("Deque ="+ deque);
boolean retval = deque.isEmpty();

System.out.printin("Deque Empty?"+retval);
// use add() method to add elements in the deque

deque.add(20);

deque.add(30);
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deque.add(20);
deque.add(30);
deque.add(15);
deque.add(25);

deque.add(11);

System.out.printin("Deque"+deque);

retval = deque.isEmpty();
if (retval == true) {
System.out.printin("deque is empty");
}
else {
System.out.printin("deque is not empty");
}
}

Deque =[]
Deque Empty?true

Deque[20, 30, 20, 30, 15, 25, 11]
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deque is not empty
09038 b3 (T2 M GLIs 09ha S 0yl S,

Listlterator<E> listlterator()
- List Iterator o508 ,bsss (Sastud gosa k0,68 3 &3 oo, S a 0455, 745
// set Iterator at specified index
Iterator x = deque.iterator();
// print list with the iterator
while (x.hasNext()) {
System.out.printin(x.next());
}
SO g 0037 p aelsisd 3550
// iterator() is used to print all the elements
// next() returns the next element on each iteration
System.out.printin("printing elements using iterator:");
for(lterator itr = deque.iterator();itr.hasNext();) {
System.out.printin(itr.next());
}
r

[]
Deque[20, 30, 20, 30, 15, 25, 11]
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Using Iterator
20
30
20
30
15
25

11

byd 38" & Jagkls 53,5 oL

Boolean offer (E e)

Last  obyS wals 85y aslS by Saals o8 sbs 3 o, 44, (&
Ll sd6 Lw ccw Null gba 4ol8 bs Sasl ;80 . s Element
.4z s NUllPointerException s Exception
// this will insert 50 at the end
deque.offer(50);
System.out.printin("Deque"+deque);
/G
[]
Deque[20, 30, 20, 30, 15, 25, 11]

Deque[20, 30, 20, 30, 15, 25, 11, 50]
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b9dasdydodd Jardily 58,5 3L &,

Boolean offerFirst(E e)

((o9adn))  ogdnss avad Element o o (Sasl 53505 » B eSS, pas
¢ Exception WLLL sd6 e e NUull Jba S5l 8 gLy wls ,8& . (Front
.4 s NullPointerException
// this will insert 10 at the front
deque.offerFirst(10);
System.out.printIin("Deque"+deque);
/G
[]
Deque[20, 30, 20, 30, 15, 25, 11]

Deque[10, 20, 30, 20, 30, 15, 25, 11]

0943 & Jauails 53,8 oL oa&,

Boolean offerLast(E e)

&)lﬂé 4.;'# )géj ¢ QJMWB‘V,S JJ Element )% ‘;4,14."') @é;élij ‘V,g C&éé)ksdg bﬁ&é} rk"
NullPointerException ¢ Exception WLL sdb 16 e Null Jba oSy, 8
A gt

bt s

// this will insert 40 at the end
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deque.offerLast(40);
System.out.printin("Deque"+deque);
r
[]
Deque[20, 30, 20, 30, 15, 25, 11]

Deque[20, 30, 20, 30, 15, 25, 11, 40]
byh 55 Sh9kyaS oaY,

E Peek ()

xS & &S Queue 4,8 ¢ Head syaw sals 35 gosasns)aS 3 cos S 04, pes
i Jbay 405080 Ha8 W 0y 1o NUll Yl 55 oL .l Sy, Deque
// this will retrieve head of the queue
int retval = deque.peek();
System.out.printin("Retrieved Element is " + retval);

/7w

[]
Deque[20, 30, 20, 30, 15, 25, 11]

Retrieved Element is 20
Lls pdShy (5 gsa k)8 2453,

E PeekFirst ()
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5 suwnlS ok Deque 1y sl piSh B $sillS 3 oo, a £a, peo

-Remove oy sSwils U . EMply Jua Sad ;84 Null Jus
// this will retrieve head of the queue
int retval = deque.peekFirst();
System.out.printin("Retrieved Element is " + retval);
/G
(]
Deque[20, 30, 20, 30, 15, 25, 11]

Retrieved Element is 20

Ll B3 5 gaanlyS oa&,

E PeekLast ()

ob «((Tail s wly)) Deque 15508 gals b3S S5 gnanl,dS 3 cos,lau 0a&, peS

oblbY Sl U sy Empty  Jla Sl 80 Null Jbe S5 geswnl, &

.Remove
// this will retrieve end value
int retval = deque.peekLast();
System.out.printin("Retrieved Element is " + retval);
<

(]
Deque([20, 30, 20, 30, 15, 25, 11]
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Retrieved Element is 11

byda (S50, 5 09l yaS XY,

E Poll()

305 (o aeSsy gl l.éSdg)) Head sjaw ss2Y 5 ssonhd 3 cos,Ba 04K, pad
Jba L8 e S NUll Laegyae (ol Sy, Deque .55 « & Queue

.cew Empty
int retval = deque.poll();
System.out.printin("Element removed is " + retval);
<l
[l
Deque[20, 30, 20, 30, 15, 25, 11]

Element removed is 20

K13 paSay oY 3 09aulya8 S,

E PollFirst()

Deque 5,5 Head g)aueSy gl paSay SoY 5 0anl)aS 3 ool 44, 4o

s EMpty e ad ;80 Null ezt a5 5 s 00,68 oL

int retval = deque.pollFirst();

Aot S Via gazn t s U o)l 30y st 204



System.out.printIin("Element removed is " + retval);
L
[]
Deque[20, 30, 20, 30, 15, 25, 11]

Element removed is 20
wls U3S Sa ¥ o ssanslydS oa&y,

E pollLast()

ok Deque 5mKs pasesy wwls By SapY 5 aanlS 3 con,lae 44, pe

s EMpty Joe S ;80 Null sz po 55 g0s05051,8

int retval = deque.pollLast();
System.out.printin("Element removed is " + retval);

/7w

(]
Deque([20, 30, 20, 30, 15, 25, 11]

Element removed is 11
J% Sy gogalicn s o,

E pop()
swlborn, & Element sl sals POP  goswlian s 3 o ien,la &) (0

ol Swgyys Deque oSG 4 oS ¢l Stack ((adsy 03,)) (Sagm

int retval = deque.pop();
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System.out.printIn("Element removed is " + retval);
/G
Deque[20, 30, 20, 30, 15, 25, 11]

Element removed is 20
IS sails Sl 5SS,
Void push(E e)

BBon, 3wy gl PUSh b asus 5 obls (2,08 3 co s, la 445, po
L5 55 pep bagan (Col Sinyyys Deque 1005 o o8 Stack o (e olyl2)
¢ Exception LU sd6 1o ccio NUll Jba oSl gibs wls ja8w o Loga 8L
.4 s NUllPointerException
// adding elements using push() method
deque.push(10);
deque.push(15);
System.out.printin("Deque"+deque);
r
[]
Deque[20, 30, 20, 30, 15, 25, 11]

Deque[15, 10, 20, 30, 20, 30, 15, 25, 11]

SYPIRE TN SRYVERT VLIPS

E Remove()
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rS4)) Head s au Remove 5o, 5 Retrieve saunl)as 5 e S 4455, 20
ol Sy Deque 55 4 o5 Queue 4,8 s ((First Element jacss ¢ s
LbL sd6 e ccw JbaDeque aSs, w5 ;8% .aus ¢ Parameter oly,aslils g
38355, NullPointerException s Exception
// this will remove element at the first(head) postion
int retval = deque.remove();
System.out.printIn("Element removed is: " + retval);
r
[l
Deque[20, 30, 20, 30, 15, 25, 11]

Element removed is: 20
I3 o5 948y rJSAg o HaSn Sasl SN S,
Boolean remove(Object o)

Conly (B 5 Oles Y s yvad Swils LB LSy Sasils SoY 30 Sl 085, pes

.ejuga:;u True
// deque contains element 30, returns true
boolean retval = deque.remove(30);
1458338 sean Ll
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji
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* Software Development Instructor

*/

package deque_implementation_ds_book;

import java.util.*;
import java.util.Deque;
/** @author Hemn Barznji */

public class Deque_Implementation_DS_Book {

public static void main(String[] args) {
// create an empty array deque with an initial capacity

Deque<Integer> deque = new ArrayDeque<integer>();

System.out.printin(deque);

// use add() method to add elements in the deque

deque.add(25);

deque.add(30);

deque.add(20);
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deque.add(40);

// printing all the elements available in deque
for (Integer number : deque) {

System.out.printin("Number =" + number);

}

// deque contains element 30, returns true

boolean retval = deque.remove(30);

if (retval == true) {

System.out.printin("element 30 is removed from the deque");
}

else {

System.out.printin("element 30 is not contained in the deque");

}

// deque does not contain element 15, returns false
retval = deque.remove(15);
if (retval == true) {

System.out.printin("element 15 is removed from the deque");

}
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else {

System.out.printin("element 15 is not contained in the deque");

}

// printing remaining elements
for (Integer number : deque) {

System.out.printin("Number =" + number);

}

}
}

il

(]
Number = 25
Number =30
Number =20
Number =40

element 30 is removed from the deque

element 15 is not contained in the deque

Number = 25
Number =20
Number =40
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&l ‘.JSQ @"ny ‘g&é)

E removeFirst()

15 o Head ez swls paS &y sy 5 G 3 co e S 44, e
¢ Exception LULL s e cu JuaDeque &,y L8« .1sDeque

.No Parameter aw S5,adéls m ..Olnsy5, NullPointerException

// this will remove element at the first(head) postion
int retval = deque.removeFirst();
System.out.printin("Element removed is: " + retval);
/G
(]
Deque[20, 30, 20, 30, 15, 25, 11]

Element removed is: 20

13 pisaS 500 paS ey o SRS Sy Fo Y 5SS,

Boolean removeFirstOccurrence(Object o)

waly W aSSsz s L59aS 0 paSad JasgSy Swals GRY 3 el e, Ba LS p
WS aly HaS a5 (CisaS o 1)l b & oy cisls haSaid d 5 Sl Lar Gl Hloas

094 xS True ey 5 5 obss oY 5 pan

// this will remove first occurrence of element 20
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deque.removeFirstOccurrence(20);
System.out.printin("Deque"+deque);
r
[]
Deque[20, 30, 20, 30, 15, 25, 11]

Deque[30, 20, 30, 15, 25, 11]
&l Uj‘ @:Jg'y w&f)
E removelast()

Deque  5pSos W HaseSy sails 3 sasnlhaS 5 oanY 3 o, Sa 08 pu
¢ Exception Lt sd6 e e JuaDeque Soy Sy 8w
.No Parameter w.s 5,40l g .lasys, NullPointerException
// this will remove element at last position
int retval = deque.removelast();
System.out.println("Element removed is: " + retval);
r
[]
Deque[20, 30, 20, 30, 15, 25, 11]

Element removed is: 11
15 948 503 (mlsd o HagSeo (Swals So N G,

Boolean removelastOccurrence(Object o)
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wiily o aSGox ofs 0saS 00 mlags & e Saals SoY 3 o, S 448, pa
4;43'9 dedu‘ cw":.")djbé Aé}bl-;a’ w\:‘,—'z & €9 w“:.“u |:454...._J“ - & ~ A}‘q -\34.‘: Al QLAM

ey 2 S True culy S5 s by oY jpan
// this will remove element at last Occurence
boolean retval = deque.removelastOccurrence(20);
System.out.printin("Element removed is: " + retval);

/P

Deque[20, 30, 20, 30, 15, 25, 11]

Element removed is: true
195595 S Lls (o0l (S5 gy, a8,
Int size()

sy gyles wles o Deque Size 1,0y e Gl R e 4 e

4o Parameter So,adels per 5005 56 (S0, a08s
// print the size of the Deque

System.out.printIn("List size:" + deque.size());
r

(]
Deque[20, 30, 20, 30, 15, 25, 11]

List size:7
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Array b 3 55805 o343 8,0 o

Object[] toArray()
& Cils $a9ms SE Wl spean &S AITAY  0,w sosa k)88 32 o, 045 pe
cLast b3S 3 First sjaeaSn o cnwssS,
// printing the array length of elements added above
Object[] ob = deque.toArray();
System.out.printIn("\n Array Size : " + ob.length);
// print the array

for (inti=0; i< deque.size(); i++)

System.out.printin("Array:" + ob[i]);

s/

[]
Deque[20, 30, 20, 30, 15, 25, 11]

Array Size : 7
Array:20
Array:30
Array:20

Array:30

Aot S Via gazn t s U o)l 30y st 214



Array:15
Array:25

Array:11
J‘f.“.;g

.Deque )}:Sié @L-E-QJKM “ M)}Jé Stack ddﬁbj 6|)L3 ZJL;..U:
Deque ;588 Slin, a4 4 ey Queue Guw wp ol )by

‘¢JS~;L§|Q bl:wl,ﬁa l.q.tdﬁ((Ta” @US))Rear ejljﬁdd &“j})éd‘i‘j}:‘sé:J[z‘a&

SASAE s a5 5 0340 e I8 Sl ((Head ,au)) Front sjaizy o (N

dd&:lﬁ'b aly @'_,:a ((Ta|| sy )Rear 830599 Ud,b‘”,’ M‘JSJ Cawi 339 d‘,")}é‘ézjlfad

« JAD wls @l‘,:a. OEPL] ((Head Jdw)) Front B)% « rva 89400 i dl.‘.
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S sl
b.’buu-’

Priority Queue

15

Rear —| 15

Rear —|12 12
1 1

9 g

L 5

Front ——| 3 Front —{ 3

Cueue Cueue

One item inserted at rear end
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& e & Sagl Gl S Slas Priority Queue sl s oap ghls
Sz Sony & wly @b a8 S slrin oy gl Queue  Guw ap gl
Priority sslsin oap ols & o35 @ible « Ve Same Method s,u5&s,
iy S Ly o Key Value oudds 55 g30 @ o300, g8 als (1sQueue
Highest Value of Key Sl 55 o 5504 5 comes Front sais o AdS 40 55
Shiozui Hhudd GG oyl i LlhaS ety padalians & b e Rear ol o
Lower the Value sy gsSas5 o by o Key Value aasdls 55

Higher the Priority »5;,4 gasag,l sic

(K,V) K=Key=Integer .... V=Value

insert

remaove

Quele
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Al dnaay oyl S

Basic Operations

dagslpeiy oap ohla & & wes plaSan 3 K5 bS5 288 Saps o

o9as b naSed leals (F)sSh oy Clopizar
Insert oo, els oL EnquUeue ((ssyaw acius)) say acius

Priority Queue i sic oap ghla . aSs;uS Rear gl b4 3 sl 558 5b;
ik (S J8d Data gl o cliyse @ phiu 5 FudSS) 90555 4 oallels gwls

.40 LOW Priority a5 Saussl i High Value

15

Rear —{ 145

Rear —|12 12

1 1

9 9

5 5

Front ——| 3 Front —| 3
Queue Queue

Oneitem inserted at rear end
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oY oL Dequeue ((ogpps alcs syawad)) syams & 53,8 50
Remove

el e ey ghla Front  gais, sa o 4als Remove  goan w5 oaY

Priority Queue

Rear——|15| Rear——|15

12 12

1 1

9 9

2 | Front —=| 5

Front —| 3 i
Queue Queu

One tem removed from front
Other Operations ;5 sSls 8

sl sap sl ¢ Front oyddcn > 5 4l Peak () bydw 5 sk, 8 -
Lol 6%&)3“))'%&4{336‘)&M&iSFU” () i

o Yl 888 4yl i sap $hle S JdSEmpty () Jbs -
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Example &,
(K, V) K=Key=Integer ..... V=Value=Letter
.43 Cunyyys EMpty Priority Queue Jla gyl sics gy ol s
PQ={ };
A Jbls o855 S5
Insert (5,A) .....> PQ={ (5,A) };
o aS ey i 3 S
Insert (9,C) ...... >PQ={(5,A), (9,C), };
R ASAELS (g (o (5
Insert (3,B).....> PQ={ (5,A), (9,C), (3,B) };
e aSHEls g3 (Oyas Sy
Insert (7,D)....> PQ={ (5,A), (7,D), (9,C), (3,B)};
(s FroNt ssais & o Lo w3 o 03 JudS 55 RS s 5 i s
Min() .....> Return (3,B);
s B4 g S5 S0
RemoveMin() ...> PQ={ (5,A), (7,D), (9,C) };
el sl il s gl (T ssalens
Size() ....> Return 3
fdS e S

RemoveMin()....> Return (5.A) PQ={(7,D), (9,C)};
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KT NT NI B
RemoveMin()...> Return (7,D) PQ={ (9,C) };
Is‘Jj‘,gg & ‘jéjy -

RemoveMin ....> Return (9,C) PQ={};

A (S dy sl

Priority Queue

Back Front

h 4 R 4 D A )

1 1 1 2 / Dequeue

Enqueue
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Priority Queue
Immplementation
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> dv v & * v v
wlds gaup bl Sy Kaacs

Priority Queue Implementation

Start O3 St $haS 555 shwdd 35,5 odS 4 sanaSss NetBeans s aslja-1

:NetBeans IDE 8.1 jaud ldS 5l55s

. Chrome Apps

|, Games

Google Chrome

. Java

lava Development Kit
. KE-Lite Codec Pack

. Maintenance

. Microsoft Expression
) Microsoft Office

L, Microsoft Office 2013

. MetBeans
] NetBeans IDE 8.1
% Orbit
, Parand
, Punto Switcher
) SharePoint

. Startup

1 Visual Studic 2015
L WinDjView

1 Back

Microsoft Office 2016 Tools

s NetBeans ,auu olds st (Button

m

| | Search programs and fil

FLLES

wy €

Fiok poaS Vs (el oy [ sl (S il
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.y SaNetBeans pcs gasl,w )8 5s,-2

T T = |
File Edit View Navigste Source Refactor Run Debug Profile Team Tools Window Help Q- Search (Ctrl+]) ]
PGS D@ o Q@ FTE D-0B-G-

@I NetBeans D

o
o

My NetBeans

Recent Projects Install Plugins

Add support for other languages and
technologies by instaling plugins from the
NetBeans Update Center.

(@ Navigator By | off] Services

<no recent project>

ORACLE

A Conggyd 55 (S Wi G098 B cpaSuFile L gaaS s janad ddS-3
:maSss New Project iy ooisn yawdd clds-4

T NetBeans DE 81

EF!!E| Edit View Navigate Source Refactor R
| i

| Mew Project... Ctrl+Shift+N
MNew File... Ctrl+M

= Open Project... Ctrl+ Shift+0
Cpen Recent Project 4

Close Project
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Sloss saSsss sawad LIS o5 say SesNew Project IR

] New Project

Steps Choose Project

Oanl 5,85,-5

oSy Next

1. Choose Project Q, Filter:
2 .

Categories:

Projects:

hova 3
JavaFx [
Java Web

Java EE

HTMLS/Javascript |
Java ME Embedded

Jawa Card

m

Maven

PHP

Groovy

Cfc++ -

&» Java Application

.@ Java Class Library

@ Java Project with Existing Sources
&% Java Free-Form Project

Description:

your project,

Creates a new Java SE application in a standard IDE project. You can also generate a main dass
in the project, Standard projects use an IDE-generated Ant build script to build, run, and debug

D094 03 (455 ‘ééalsug‘6

vy g 45553, 3 kG cIsProject Name 3 iU Saad-

485 6,0 &S5 susd BProject Location w3y, coss Aad-

Create Main  Soyau J32 So,Smiyys Check Box  osla, Syp sLd olds-

ol djtﬁa ASMUJQ & O)AS&)U QQ&; Cawiy)d 5o C\S{J}i Co gaidd dedw‘ cng Class

.ASQF”"Sh OSLQ 6‘3\}‘ 64?;3) JMAJ d.;.‘s b'}&@ 34 dljjé -

Fiok g8 Voo el ¢ e g [ sl (S il
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| O Newlava Appliction =)

Steps Hame and Location

1. Choose Project Project Mame: |Priority_Queue_Immplementation_DB_Eook|

2. Name and Location
Project Location: EC: \Users'HemnBarznji\Desktop\Data-Structure-Project |

Praject Folder: !aiﬁl'..i}.:.ru.d-:l.lre.—Prt.:j-ect-‘lPHorify_.Queue_Immpiemehﬁﬁbn_lf)-ﬁiﬂ.oéié |

[] Use Dedicated Folder for Storing Libraries
Libraries Folder: | | | Erowse..

Different users and projects can share the same compilation
libraries {zee Help for details).

[¥] Create Main Class |_gueue_immplementation_db_book.Priority_Queue_Immplementation_DB_Book

% Back Mext> | | Finish H Cancel ” Help ]

Ta90 Cemggyd ASbjng L’f.u.;—7

1 *
2

3

4

5 *

[ package priority gqueue immplementation db book;

7

B [[] /** Banthor HemnBarznji ®,

9 public class Priority Omene Tmmplementation DB Book
14

11 public static void main(5tring[] args) {

12 TODD code application logic here

13 H

14

15 }

1a
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4l Main Class auSs aw ga&; o 5 Canyyys Class wldy sana-8
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
*/

package priority_queue_immplementation_db_book;

/** @author HemnBarznji */

public class Priority_Queue_Immplementation_DB_Book {

public static void main(String[] args) {

// TODO code application logic here
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23l il pap G 3 (s 03

Coding for Deque

3 oulSull LIS b 6K, 5 ol Ui b il b SBale sany; o

i &5 BBL o3l el by Priority Queue lsisn pap bl 5Sease

e

ey a5 05508 Guls Gasliin oap gl Ja cslie gle, e hanss
YT HPESELE Y Java Util dooi s B> @’45[,1 Lo am-1
import java.util.*;
Main S 8 yda ‘54;;) SGad (pmened rléu‘ sslisn oap ehls gosws S5l Q.\Jlﬁa\flé—z
tage)lss $aS0a3S wlyp YU gl Aiin sap $hld (5588 Smiras 3 <15 Method
// create priority queue
PriorityQueue < Integer > prq = new PriorityQueue < Integer > () ;
So gz b Lo e 5 Jla &S paSes Print O Deque oY yy,a0 & (55 a3 ol
S5 09385 @ Yl S wdls p
System.out.printin(prq);
105453,8 3L ) 3P 4 o rl.éd.? Gl So,S& s gyls 8 QL&L;—3
prg.add(20);
1 gailess &S oaSss 3L 5 Sy sead 8ol leana-4
prg.add(15);
prg.add(25);

prg.add(10);
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139,55 3 (w0 Display Method glulin 645,-5
//Print After Adding
System.out.printin(prq);
tprds Suly 3 ones, S Si2€() s 585,76
System.out.printIn("Size: " + prq.size());
sap obla LU W Gals gnwaY 3 o)l 4 remove() oY i, odlee-7
:Priority Queue ;s
// Remove ltem
prg.remove();
//Print After Remove
System.out.printin(prq);
(a3aKEy G aS03S s padh faad
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji
* Software Development Instructor
*/
package priority_queue_immplementation_db_book;
import java.util.*;
/** @author HemnBarznji */

public class Priority_Queue_Immplementation_DB_Book {
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public static void main(String[] args) {
// create priority queue
PriorityQueue < Integer > prqg = new PriorityQueue < Integer > () ;

System.out.printIn("Priority Queue = "+prq);

prg.add(20);
prg.add(15);
prg.add(25);

prg.add(10);

//Print After Adding
System.out.printin(prq);
System.out.printIn("Size: " + prq.size());
// Remove ltem

prg.remove();

//Print After Remove
System.out.printin(prq);
// Remove ltem

prg.remove();

Aot S Via gazn t s U o)l 30y st 230



//Print After Remove

System.out.printin(prq);

// Remove Item

prg.remove();

//Print After Remove

System.out.printin(prq);

}

o aSRUN Project s, 5o SKoase sy jaudd diS-8

D :
e (.u,g—9
Priority Queue =[]
[10, 15, 25, 20]
Size: 4
[15, 20, 25]
[20, 25]

[25]
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J‘}g @Kb)&wé
Class Constructors

Ls4x « PriorityQueue gL 4 Priority Queue lsin  oap ol Ji

o0yl Y galens &5 caan Constructor SO,asiuss)s
PriorityQueue ()g,aeusss -

Jba saslpin oap ohl PSSy 3 cs,8a Constructor o ueys)s P

agSS gwls 16 3 5lhas obsyaw SwUls 4 Empty Priority Queue
PriorityQueue(Collection<? extends E> c) o, akeusy,s -

Priority sylsics aap bl &o,Kss,0 3 cos,8a Constructor »juse s pe

el Specified Collection 1,8 g)bs (Sasl S5 SEs,acels «ls &5 .Queue
PriorityQueue(int initialCapacity) g,ausy, -

Priority s aap ohls SaKy,s 3 cos,8a Constructor  »ae s P

OBy aeSs Ll S ae 3 obsyaw Ul 53,8 6oL JSo (Queue

PriorityQueue(int initialCapacity, Comparator<? super sy, -

E> comparator)

Priority syl s aap ohls 5o,y 3 <is,8a Constructor »ues)s o
SEal & Gl aces il Sy obnyaw sbls oS gbs ySd (Queue

.Specified Comparator ;8 s,bs S65,853,50dh 2355 & o345,

PriorityQueue(PriorityQueue<? extends E> ¢) g,akiussys -
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Priority sl aap ohls 5oSssys 3 <s,8a Constructor »paes)s P

Priority Queue wsps gslsin oap Salls & ot SEal o Queue
PriorityQueue(SortedSet<? extends E> ¢) o, akeusy,s -

Priority s aap ohls 5oy 3 cs,8a Constructor »paa)s P

Sorted Set wopsl xS, Saudanys o gsb SEwls &5 Queue

Methods ;8

b s ol cioss Methods  2ol8ess, cConstructor o8, sl s gopcs gloana
OBl S0alels 485, gn,lef .o i)' 5 COSpnpid HLSTAS Con 50 038 w0 90d 3 9SS

U Sluweldas 3 oo oL w onlsses Sl & oS casails 12
r'ﬂsg gy go 33 gpiedS Gk 3 paSidns byhyhw S W Hawd G, jsedn

R

(0940 g 4583 4S'833S 5 gedd Sl et g by IASSLS 5 jan o]
Sl 3t 232 ) agSdils (55,5305 oS,
Boolean add(E e);

Sl U 3 ey Sasl 25505 5 93550aw 3 e, Method 4% (o
S 1w cco Null Jla 558 650s Saals &80 Priority Queue ,lsi a3
58S sibs Swwls ;80 Vs a5 NullPointerException s Exception Lbu
Exception Wb U gl ha sl suicn oap ghls 56 gals J8d <o S0 5,5lha oo 5l sa

lseagy, ClassCastException ¢

T

prg.add(20);
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prg.add(15);
prg.add(25);
prg.add(10);
//Print After Adding
System.out.printin("Priority Queue = "+prq);
/s
Priority Queue =[]

Priority Queue = [10, 15, 25, 20]
bydee) s

Void clear();

JJIJ:'%‘ LY dbl.& 3L @Kb"b J9mdd Remove @éj‘y Y @:JJ.Z.&NJKQ Q&J rda‘
03435350 el 5 s 0485, 455 Priority Queue
// clear the queue

prg.clear();

System.out.println ( "Priority queue values after clear: " + prq);
/G
Priority Queue =[]
Priority Queue = [10, 15, 25, 20]

Priority queue values after clear: []
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9355 31354 5489,
Comparator<? super E> comparator()

& Element Order ylals oSS, 3 oo, o oS 005 2,5ha 085, (o
G S w cwl 5SS, Shhle Ha8as syan xS NUll (s z2)) Jbw 2 3b s payp slle
RN PRS- TR T <3
// create comparator
Comparator comp = prg.comparator();

System.out.printin ( "Comparator value is: "+ comp);

Priority Queue =[]
Priority Queue = [10, 15, 25, 20]

Comparator value is: null

Boolean contain (object O)

S 203l S Saal Samar SO A opan xS True cul) S5 44, pa
S anyacSSy &l 8 O 3 g,aels ofs Priority Queue  lsin ooy gl o
cagay 28 True covan (&80 saSatud o acs oL Swan olp osd 30 oy 0943 Seadls

94y 25 False cuw ;8w
// check if queue contains 5

boolean b = prg.contains(5);
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System.out.printin ( "Priority queue contains 5: " + b);
r
Priority Queue =[]
Priority Queue = [10, 15, 25, 20]

Priority queue contains 5: false
ol sazei 503453 S 0)lasd a8,
Iterator<E> iterator()

Priority sl oap ohls SUnaesy &l guashd 3 ol &, pe
.Queue
// create iterator from the queue
Iterator it = prqg.iterator();
System.out.printIn("Priority Queue = "+prq);
gt P03 pdy (5] 0500
// create iterator from the queue
Iterator it = prqg.iterator();
System.out.println ( "Priority queue values are: ");
while (it.hasNext()){

System.out.println ( "Value: "+ it.next()); }
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<l
Priority Queue =[]
Priority Queue = [10, 15, 25, 20]
Priority queue values are:
Value: 10
Value: 15
Value: 25

Value: 20

b9 53 & gl o8 oL

Boolean offer (E e)

nlAdn war ol 3 oalS Gl Sasl S8 by 3 comen,la 44, e
Ll sd06 e ccw Null Jba o518 @bs Sawls ;8«4 . Priority Queue
ulS ks Sasl ;86 Oa . e NullPointerException s Exception
Exception Wb U gdb ha sl sisn oap ghls 56 gals J8d <o S 5,50ha o 5154
laayy, ClassCastException ¢
// add using offer() function call
prg.offer(122);
System.out.println ( "Priority queue values after addition: "+ prq);
r
Priority Queue =[]

Priority Queue = [10, 15, 25, 20]
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Priority queue values after addition: [10, 15, 25, 20, 122]
byh 5 Sh9kk)aS oaKY,

E Peek ()

Priority sl sicy o8 & ¢ Head sjaw gals 5 gosanlhS 3 cos,Sa 4y, pad

Priority Queue i smis wap i 8w a5 Null gl 55 04 . Queue

S Yl
// get the head from the queue
Integer head = prg.peek();
System.out.printin ( "Head of the queue is: "+ head);
r

Priority Queue =[]
Priority Queue = [10, 15, 25, 20]

Head of the queue is: 10

SYPRE TN IRTVERT VL AL H)

E Poll()

S j)-;s ((@)% 643‘3 résdﬁ)) Head 8 ) ot ‘_ébx‘y 9 bjdﬂ’-\d‘bg > &g:)lfu. Ai&‘:) rd:

o Empty s ji8a a5 28 Null Lasy,a0 ¢ Priority Queue  ylsei

// get the head from the queue
Integer head = prq.poll();

System.out.printin ( "Head of the queue is: "+ head);
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System.out.println ( "Priority queue values after poll: "+ prq);
/P
Priority Queue =[]
Priority Queue = [10, 15, 25, 20]
Head of the queue is: 10

Priority queue values after poll: [15, 20, 25]

SYPIRE TN SRYVERT VL P

Boolean remove(Object o)
rS&)) Head s)an Remove 5oy s Retrieve sasxl)as 5 ey S 0455, 4
by jasdels e Priority Queue lsisn g5 ¢ ((First Element ey ¢ <l
.4ws ¢ Parameter
// remove 7 from the queue
boolean isremoved = prg.remove(15);
System.out.println ( "Return value after remove: "+ isremoved);
System.out.println ( "Priority queue values after remove: "+ prq);
r
Priority Queue =[]
Priority Queue = [10, 15, 25, 20]
Return value after remove: true

Priority queue values after remove: [10, 20, 25]
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190500 SSWls olef S r sk oa,
Int size()

s Size of Priority Queue sl,ain ooy shls (Far Sy 3 Cona 0, pu

.es Parameter G ,aels & gk S aS sl onylel sl
System.out.println ( "Size of the queue is: "+ prg.size());

r

Priority Queue =[]
Priority Queue = [10, 15, 25, 20]

Size of the queue is: 4

Array U 3 oS ,0 o

Object[] toArray()

Ay oap gl SELI spean a5 AMTAY (o088 gl 3 coo, e 445, o
. Isls Priority Queue

// get objects from the queue

Object[] arr = prg.toArray();

System.out.println ( "Value in array: ");

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

System.out.println ( "Value: " + arr[i].toString()) ;

}
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<l
Priority Queue =[]
Priority Queue = [10, 15, 25, 20]
Value in array:
Value: 10
Value: 15
Value: 25

Value: 20
Array s 3 slsiis oap bl gosns Sa

<T> T[] toArray(T[]a)
iy @ap shls GBI spean & AITAY o088 gosunllS 3 con,la 08, pu
LSy aSopas 8 jud S fasn s paSes o)k pree pUa ¢ el Priority Queue
skl 5 05 5 8518 Lobs 5 QB Wy goylel &

// create arrl

Integer[] arrl = new Integer[5];

// use toArrsy() method

Integer[] arr2 = prq.toArray(arrl);

System.out.printin ( "Value in arrl:");

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

System.out.printin ( "Value: " + arri[i]) ;
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}

System.out.printin ( "Value in arr2: ");
for (inti=0;i<arr2.length; i++ ){
System.out.println ( "Value: " + arr2[i]) ;

}

Priority Queue = []
Priority Queue = [10, 15, 25, 20]
Value in arrl:
Value: 10

Value: 15

Value: 25

Value: 20

Value: null

Value in arr2:
Value: 10

Value: 15

Value: 25

Value: 20

Value: null

#3080 g8 Vi (e} g g [ @bl ey sl
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Expression
Parsing



oSwlis o olwUArithmetic Expression oo @oilsaiwss oy (&9,
ihle et o & Arithmetic Expression yWawess; silsamwes <Notations
GBS wlis usd a Su (haSopd ow jan & pluSa 5 bile sWalis NUPURAPIE

C038S Sag s Output sl PR A S94 (o PN
1000yl Y galeds Gl alics
Infix Notations Is ylss & gEalis SUls
oo g alis (Infix Notation s gles & JWalis SUls 5 omuss @ilsd & ae
TR TP YR IY VaTT| ) FPCR{ PYCIMT s C e I

A=b+c

s ((A,B,C)) IsaSsjlsamuss SWals oles o ((+= §55)) WOl (loansd s
235 g ((Infix Notations s gles & gWalis SUh)) pudss oo ai osla,Sa
Gl 3 od gleas WUa s 5 Write gy (Read s 3 By 5 alub

e, S 5 S0t ¢y ds B S a5 S
Prefix Notations »ai & gaulis Gl
wls ¢y S gesls saSuilsatuny sU SWWls goaisn o Operator yWalis ¢lsases ‘adJ
1 0als Iaalsss d olS's,aeSes
+ab

@b'é Udfﬂd QUJL& 3 QL-SA,: o dd cb)|ﬂj‘,.'u I (ab) J-Jg J (+) &Lﬁ-}‘o& IQJM"}:’ N
saSan,8o Expression s SUsasls «fs Infix Notations i o owlis
Polish gwdy sUlalis « Prifix Notations syais o oWalas SGls a+b )

.55 G Notation
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Postfix Notations s & gSalis SUls

Reversed Polish gway salans SUb 6lis)) 4 sl sbbalis (8 g5lms
<Postfix Notation cygsssls ((s42d)) sslsss & g aliss cloaesis paf ¢ ((Notation
Infix Notations e & gSalic SUls J8J alyle 5 gluSa Gasas (ab+ wyeé 3

Ath Wiy haSag, 8w EXpPression s, sl acess &l
Examples a4

o) 48 Ul wilied Al (o yap 3 ol (Saaissd Naz copylss gaaiis pu

2094583 35y Ol 3k

S.n. Infix Notation Prefix Notation Postfix Notation
1 a+b +ab a b +

2 (a + b) * ¢ * + a b c ab+c*

3 a * (b + c) * a + b c abc+ *

4 a/b+c/ d + / ab/ cd ab/ cd/ +

5 (a + b) * (c + d) * + a b + c d ab+cd+ *

6 ((a + b) *c) - d - *+ abcd ab+c*d-
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OS5 sawnd (589455 S

Parsing Expressions

Sk St sProgram  wel,a b Algorithm w0« Design il aisw o
SUls @i JBaSuy 4SS pe caw oo Infix Notation 15 glals oo & Wl Gl
3wl gaSoes g0 of Sa 3 2,358 Iy g8 wls Infix Notation e & S wlis
Postfix slyss o gWalis SUls oL Prifix Notations saig & sWalas SUhs

Arithmetic Operation <y S o055 ) olsl < Notations

G313k & o Arithmetic EXpression ()W) (osseed @oilsammss gosais S 3

e obslss gema 5 oW alas precedence oy ds ,s8G

a+b*c a+ (b *c)

35)) a3 8358 Hla S o i o Multiplication (a8’ o)) Ol 4yls S
pad s JSd g ol (e e rl.édu‘ Ly b*c 5,8 w1y (Addition  ((usl;
gz 153 (L)) oSl

5 glolps & HaSTuay gt g

Associativity

wlis 50 dols ol Julul wy (Associativity b plsles o jaSlua slima
3+ galis gp0,am AHD-C goilatuss £ysd 3 I Jasllyaass o (Coan o st ylean
3k e i o LSS aw o pUs cwae Precedence plos iz oloas «-
sl oIy glsles o wan ((Associativity 1s glolss & HaSTa ghssma)) & pletun s
phy AS05lpauss 4y Left Associativity wlolss gaSslha ghisma 345 Cadly 3 Oz

.(a+b)-C :CQ\EJMJ rlf‘b‘ by
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I olslss & &Sluey guena o Precedence iy ol oY gaanis o

S.n. Operator

1 Esponentiation ~

2 Multiplication ( * ) &
Division ( /)

3 Addition ( + ) &
Subtraction ( =)

2054588y 593, ASSOCIAtivity

Precedence Associativity

Highest Right
Associative
Second Left
Highest Associative
Lowest Left
Associative

> d}}éﬁ.}z ASJ‘,Q u:\éJaN rub‘ th rASAﬁ ‘b*C ASQSIJA.’Z—»N é{.&b ‘a+b*C I:A.‘.‘U‘J}é rd.r

& 2y A g 585 cChun pE0 AHD i o coials e 8w U cslaSY gl S

(@+D)*C o aSe5lsaans 032 2 5 o Sy l5eS
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Searches



ot 18

Linear Search

S g3 ped Search &, goslu ,3) Sems e (Linear Search L )&

Items  s,aces &l yseap jaudd Olassyy, Sequential search g S48 (1

—Z &
945 03du 30 oS gl LS W .oy 93,5l a0 5 Coaliony gLl o hSw jap (Ju & Jay

ZASQ‘US Mljﬁ.d‘bjl“;‘}s df“)tzab JU‘}S UC\.&N rb“)b' ASQIJS Ud}b% “ ‘UA:?.J'\:'S.‘.“

Fommtd oy cagad plenyl S35 o) Lsls-

10 14 19 26 27 3l

35

35

42

44

QLMSM“ 10 ‘3 C)lSN db)‘jbdg 10 b)l-dj :jafd |J49‘ ‘Q&b& Ié 33 b)laﬁj Oé"u':l & L;jbu )gb‘—

tagasids say o5 O0d 0,5lsa Slsss gobel JSW wp e 33 @ oacs

10 14 18 26 27 31

33

33

42

44

33

Y CA TR TIPLTY S LI U pl3s3 0 Songs Gosslh 15t Gladnas-

10 14 19 26 27 31 33 35 42 “id

33

10 14 19 26 27 31 23 3 42 44
33

10 14 19 26 27 31 25 35 42 44

33
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-V M . v é
S 980 g ¢ § b gda )5 A0 G Cawbd !’IJ“JA"’ QIJAS—

10 14 19 26 27 31 33 35 42 44
S
10 14 19 26 27 31 35 % 5] 42 44
33
10 14 19 26 27 2, 33 35 42 44
33
10 14 19 26 2 31 33 33 42 44
33
b SH& o, &
Linear Search Algorithm
taoles Y G032 ph (i (LS a3

Linear Search ( Array A, Value x)
Step 1: Set i to 1
Step 2: if i > n then go to step 7
Step 3: if A[i] = x then go to step 6
Step 4: Set i to i + 1
Step 5: Go to Step 2
Step 6: Print Element x Found at index i and go to
step 8
Step 7: Print element not found
Step 8: Exit
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b S)aS 5335 5oy g
Linear Search Pseudocode
fagosnlsr Y Ghosnd pa (b S8 38 Sy s

procedure linear_search (list, value)
for each item in the list
if match item == value
return the item's location
end if
end for

end procedure
2 S 3 Bl sy
Java Example for Linear Search
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
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*/

package linear_search_db_book;
import java.util.Scanner;

/** @author HemnBarznji

*/

public class Linear_Search_DB_book {

/**
* @param args the command line arguments
*/

public static void main(String[] args) {

int a[];

Scanner s = new Scanner(System.in);
System.out.printin("Enter Size of an Array");
int n = s.nextInt();

a = new int[n];

System.out.printin("Enter " + n + " elements");
for (inti=0;i<n;i++) {

ali] = s.nextInt();
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}

System.out.printin("Enter Key element to Find");
int key = s.nextInt();
int position = linearSearch(a, key);
if(position == -1){

System.out.printin("Element Not found");
lelse

System.out.println("Element Found at Position : "+position);

public static int linearSearch(int a[], int key) {
for (inti=0;i<a.length; i++) {

if (a[i] == key) {

returni+1;

}

return -1;

}

public static void display(int a[]){
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System.out.printin("Array Elements Are");
for (inti=0;i<a.length; i++) {

System.out.printin(a[i]+" ");

Enter Size of an Array
10

Enter 10 elements
10

14

19

26

27

31

33

35

42

44
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Enter Key element to Find
33

Element Found at Position : 7
>
@bjb @'aﬂ\s

Binary Search

«Fast Search Algorithm &1, ol SKwww, 3594 Binary Search iy J1,&8
¢+ 0(log n.) & «c 2 Run Time — Complexity s Sease S 5550 &
4051838 ag)lsly duy s Comssns (Sappsch & b, 306 (8 535 L, 5 ((Conquer

Js Sorted Form 1,585, Sases &

agslS )by Swasls pisd o a8 (Binary Search ()& 553 553)) Slsss 1,88
8w snlens gasls ya &Sol Sy ¢ Middle culb 538 spsha See,la o
S8 Middle calpsb sals ja8 @ cspam 25,8y aSaly uSTALS 1545 ¢fs 1) S92
Sub —Array o5, does & SO S0 Sl 3 318 1545 (a8 Ldsd 4 gaails s 5
G aSas d ey S cosaless gaSails 3 ol )8 o94il s & Middle aulypb sl oY
Sub — Arrays oSss, ames jaw & coos plaeasd )8 oS Left Ga> ¥ Sub — Array

s 3 s5aasdndS SUD — Array ;) asew Fas Sslan
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Binary Search Example

Sasd SIS Slea,Wa 4 o Sorted Array ol S5, 5 55l 588 sl S, hassd p8

o8 13 ((31)) 55 o3ss & «Binary Search ((g1,a8 553 453))

‘1GH14H19H25H2?H31 HSSHSSH#EHM‘

0 1 2 3 4 5 & 7 B 8
:AJZ.ZSJL& rd—i‘ @Lﬂ-ﬁ-ﬁ)lsd.} & &Oﬁd‘bb 6)\3‘9 Array 450‘5‘0‘? Middle ‘;'r’.fwbbjb ‘Jl? rdSAﬁ
Mid = Low + ( High—Low ) /2
1l 30 89ai 330 3o cpinals HSas
Mid = 0 + (9-0) / 2
Mid=9/2=4.5
127 & ady p Cunlynsl gails a4 e 4.5 sl gyl
DB - EIEIE R

0 1 2 3 4 5 + 7 8 g

w52 aSes 3yLa 31 &S u,a8es Las sl 4 gsd 13& 4 27 oS Cunlynsb (53,85 )bs lass
« bﬁb)}df Caa:)s\fbé S & 31 Sh9dd Jdu.d 31 & dod dLde‘a’ 27 %) Middle C‘—al)bjl}
o ssas (BRIght Sub Array culy @Y o5, 4 o w3 9 27 & Middle cul st

:&debétlé 31 ‘_?‘JJ'
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3 Haa”astzsz‘
0 1 2 3 a5 & 7 8 §
Cunlipsh gpiin Gl Slip,Waw 5 masts @bs mrin 5 iey 5 SO ol
Togddw 1530 Middle
low =mid +1
mid = low + (high - low) / 2
Sl P Sz a s
Mid=5 + (9-5)/2

Mid=5+(4)/2=5+2=7 *

=

ot = |G 2 ) ]

0 1 2 3 4 5 6 7 8 g

‘((35)) & 4-;-“0 QL.S‘U“ 3 ((31)) oy:)ge: I-\ilj)é “ M.}; g;bj ‘345 3 gl «Cmbb)b’

cmSons Left Sub Array Cas oY o5, 4smes 430 ((35)) & 0580w Lasy,a0

‘ 31 H 33 ‘
0 1 2 3 4 h B 7 B g
((31)) uéﬁdg&d.o.j; %) dil-;ﬁ ((31)) ‘f‘j}cS 43‘50:45;0;4.%}5:45 C}\—ubbju ‘ﬁg;é)l?

tlaS a oneasd ¢ aSsy @0 slyd &S duye o yaSes I
0 1 2 3 4 5 g 7 A g

ol 5 o A pay iy 31 S dlaelde
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Pseudocode 3554 o

tagesnylsr Y s ph Slase @'g‘f G335 3o g
Procedure binary_search

A & sorted array

n & size of array

x & value ot be searched

Set lowerBound =1

Set upperBound =n

while x not found

if upperBound < lowerBound

EXIT: x does not exists.

set midPoint = lowerBound + ( upperBound - lowerBound ) / 2
if AlmidPoint] < x
set lowerBound = midPoint + 1
if AlmidPoint] > x
set upperBound = midPoint - 1
if Al[midPoint] = x
EXIT: x found at location midPoint
end while

end procedure
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Java Example for Binary Search
/*
*Data Structure Book - Kurdish Language

* Written By: Hemn Mala Karim Barzniji

* Software Development Instructor
*/

package binarysearch_implementation_db_book;

import java.util.Arrays;

/[**@author HemnBarznji */

public class BinarySearch_Implementation_DB_Book {
public static void main(String[] args) {
// initializing unsorted int array

int intArr[] = {10,19,14,27,26,33,31,35,44,42};

// sorting array

Arrays.sort(intArr);

// let us print all the elements available in list

#3080 g8 Vi (e} g g [ @bl ey sl
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System.out.printin("The sorted int array is:");

for (int number : intArr) {
System.out.printin("Number =" + number);

}

// entering the value to be searched

int searchVal = 31;

int retVal = Arrays.binarySearch(intArr,searchVal);

System.out.println("The index of element 31 is : " + retVal);

}
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Interpolation Search

Binary slsss o5& sl S 180 Saee S Interpolation Search U acus 1,48
Probing Position  oSiy 55d jawdd OlSes,l8 @& e, 3504 245 4 Search
“ b)bs‘}s JJL;JIJ )MU C)‘SMJK Caiggyd 3 Sl édu“b‘,-}‘.ﬁb w,‘;.{.w ru‘ ¢jj|‘)5|J|é >r

.QL...SQ ‘_;Aiﬁ‘,i—'é QJ}L,&&M‘.)J Sort BJ‘}L;’JJ)[)#&:J 60‘,.:-&

Time 16 5580 & wan g3 &6 5 0500 Binary Search sl o1&
Worst  sdb pivls 530 Vs lslinear Search e 1,48 & Complexity
o 18y «O(n) & 4w Linear Search J» 1,88 — Case Complexity

.0 (log n) &« Binary Search 55 1,8
5 Slagd SHaS & psd 53,5 b

Positioning in Binary Search

NOt  sjams 5300 sslimns 5 asl,STsls wlsly L8« (1sBinary Search sl S8 &
ol (Higher ;4 5 Lower jupga (2) 550 3 co Sdals oSamd it (Found

& s e —Z
oaday 553 pdd ASa oo plga ol

1 3|4 |56 (|7|8|9|10
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Gty adsd sliss & ohaS 3 b s Sliss S o 1S, S an )l 1Sl

.JJIJS[")
s Jla' A dl)‘f & 0‘,4-’5“43@ ‘!’éﬂ

Position Probing in Interpolation Search

Saals glsss 4 oy a8 o, s Interpolation Search U wzws S1,8 &
Probe Position (((wsiy 0sd)) spacd 3 s SoS,leia a0 ols 5l S )b
coaSJaeys Middle  ulpsl aSals o5)588 50 o3 68 U yaw & syad 3

1 3 (|4 (6|6 |78 |9 |10

oS dtud S3,SEals 30 854 3,480 Sl Index  wSSas olal o1y ayy gasd 8w

=&
Fen Sy sl s S dS, 005 iy 590 3

mid = Lo + ((Hi - Lo) / (A[Hi] - A[Lo])) * (X - A[Lo])

where -
A = list
Lo = Lowest index of the list
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Hi
A[n]

Highest index of the list
Value stored at index n in the list

Probe Position aSyad S o 50 a0 sSals & 5 50,8 SSwils slyosb ,8a
w Middle cwlysb cly oY SUb Array o5 ames & 554 Sos 3 Sblus 5)b 550
Sl 030 g Left g <Y Sub Array R A dJoCgjee rl.f’u‘ 3 @bc«f 034313%
wzoss Size Of Sub Array 5, ames F4s Sosban cooss plsa,ar 0,03,8 a5 ¢1s Middle

e
U e LS w3 Runtime Complexity oo Soace S8 53U
w54 40 (logn(logn)) & e, Interpolation Search Algorithm
od st o Binary Search Time Complexity  slyys 4,68 58 ¢ O(log n)

A3
JB A dbg‘w,"&b‘

Interpolation Search Algorithm

Step 1 - Start searching data from middle of the list.

Step 2 - Ifitis a match, return the index of the item, and exit.

Step 3 - Ifitis not a match, probe position.

Step 4 - Divide the list using probing formula and find the new midle.
Step 5 - If data is greater than middle, search in higher sub-list.

Step 6 - If data is smaller than middle, search in lower sub-list.

Step 7 - Repeat until match.
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Interpolation Search Pseudocode
A = Array list
N - Size of A

X - Target Value

Procedure Interpolation_Search()

Setlo - O
Set Mid = -1

Set Hi - N-1

While X does not match
if Lo equals to Hi OR A[Lo] equals to A[Hi]
EXIT: Failure, Target not found
end if
Set Mid = Lo + ((Hi - Lo) / (A[Hi] - A[Lo])) * (X - A[Lo])
if A[Mid] = X
EXIT: Success, Target found at Mid
else

if A[Mid] < X
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Set Lo to Mid+1
else if A[Mid] > X
Set Hi to Mid-1
end if
end if
End While

End Procedure
3U s S8 30 Bl a6

Java Example for Interpolation Search
/*
*Data Structure Book - Kurdish Language
* Written By: Hemn Mala Karim Barzniji
* Software Development Instructor
*/
package interpolationsearch_implementation_db_book;
import java.util.*;
/[**@author HemnBarznji */

public class InterpolationSearch_Implementation_DB_Book {

/** interpolationSearch function **/

public static int interpolationSearch(int[] sortedArray, int toFind)

Aot S Via gazn t s U o)l 30y st 265



int low =0;
int high = sortedArray.length - 1;
int mid;

while (sortedArray[low] <= toFind && sortedArray[high] >=
toFind)

{ if (sortedArray[high] - sortedArray[low] == 0)
return (low + high)/2;
/** out of range is possible here **/

mid = low + ((toFind - sortedArray[low]) * (high - low)) /
(sortedArray[high] - sortedArray[low]);

if (sortedArray[mid] < toFind)
low = mid + 1;
else if (sortedArray[mid] > toFind)
high = mid - 1;
else
return mid; }
if (sortedArray[low] == toFind)
return low;
/** not found **/
else

return-1; }
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/** Main method **/
public static void main(String[] args)
{ Scanner scan = new Scanner( System.in );
System.out.printIn("Interpolation Search Test\n");
intn, i
/** Accept number of elements **/
System.out.printin("Enter number of integer elements");
n = scan.nextint();
/** Create integer array on n elements **/
int arr[] = new int[ n];
/** Accept elements **/
System.out.printIn("\nEnter "+ n +" sorted integer elements");
for(i=0;i<n;i++)
arr[i] = scan.nextInt();
System.out.printIn("\nEnter element to search for : ");

int key = scan.nextint();

int result = interpolationSearch(arr, key);
if (result ==-1)
System.out.printIn("\n"+ key +" element not found");

else
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System.out.printIn("\n"+ key +" elemnt found at position "+
result); } }

::rl.ésu‘
Interpolation Search Test
Enter number of integer elements
10
Enter 10 sorted integer elements
1

2

10
Enter element to search for :

2

2 elemnt found at position 1
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Hash Table Search

oS aoylly ol SSilss Hash Table (oo Sodd oud ganis)) oo Sia fSa ganis
gacis o (Associative Manner cuaspa Saedd gias o Ol wakal oLl
S Array Form i, g o <o S 0paSasl o Ul (sHash Table i Saa s
4 4lpn o5 wae Index Value 5,8 55 Jo Data Value dao,Ll; jae (55
5 ISl el Index  wSus 86 wls L1 aoslsl pe ol i ¢ S A

G 5 G s
$aLis a4 5wl 35 ((Search)) ohd 5 ((Insert ,U wxus)) glls )ls)S Lasyyan
5 ((Storage gepae (B5)) Hla gl Soy cocmns )W Array 5, w,Kéa S
Index JuSws 53,505, 3 coees,Sa Hash Technique iy Saadia )l

aanlas g,ll oL e Sl gLl &8
O Sbliay
Hashing

sdanss 3 QWAL sdaass S5 S silsd ((Hashing oy Ssabdd)) oo Saasa
((Modulo L)) P wlsS & Indexes of Array 5, sausSas
Size ySazar (o Sia Jia Saatis Sip 3 JlS SUG 5 gdanss 3 o ,Ba
O aseSn wl o Jwls ol 0l sl @Y slo,lh p8 20wt

.(Key,Value) ] (g JdS)
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key 1

. 0 value_1
key_2 ] FHESh = 1 value_2
/ unction =
N ; \‘\—. 2 value_3
key_3 / \. 3 value_4
(1,20)
(2,70)
(42,80)
(4,25)
(12,44)
(14,32)
(17,11)
(13,78)
(37,98)
S.n Key Hash Array Index
1 1 1% 20=1 1
2 2 2% 20 =2 2
3 42 42 % 20 = 2 2
4 4 4% 20 =4 4
5 12 12 % 20 = 12 12

Fiow A Ve Gt § o g [ sl (S il
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6 14
7 17
8 13
9 37

14 % 20 = 14
17 % 20 = 17
13 % 20 = 13
37 % 20 = 17

IV' * os &
2 . «

Linear Probing

14

17

13

17

Silsed oS Oluyy, Linear Probing  Je ((goacdiSd)) oKiy wuly o
S,y Index  wSous 53Kty p cesle o Hash Technique  gs Soaia

3 oolisy 4« BArray

Sy & plogs Jba s 3 o9 sl 4 Array

oHe o SSw pa (Found an Empty Cell Jba ol gosanszs b sl saSals

S.n. Key Hash Array
Index

1 1 1%20=1 1
2 2 2% 20 =2 2
3 42 42 % 20 = 2 2

Foon paeS Vi i § o [ @bl ey sl

.Linear Probing

After Linear
Probing, Array
Index
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4 4 4% 20 =4 4 4

5 12 12 % 20 = 12 12 12
6 14 14 % 20 = 14 14 14
7 17 17 % 20 = 17 17 17
8 13 13 % 20 = 13 13 13
9 37 37 % 20 = 17 17 18

Ol g doca 0,108

Basic Operations

&Y gwlews Hash Table Search oo Sew jpa gatis 18 SWagans oS

Z&ASM Lr‘.ub' @')}s “ ity tQOjb)l}&
~Z
obeS Gls S

Search Operation

struct Dataltem *search(int key){
//get the hash
int hashindex = hashCode(key);
//move in array until an empty

while(hashArray[hashIindex] != NULL){
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if(hashArray[hashindex]->key == key)
return hashArray[hashindex];

//go to next cell

++hashindex;

//wrap around the table

hashindex %= SIZE;

}

return NULL;

abl.} 5)'9;

Insert Operation

void insert(int key,int data){

struct Dataltem *item = (struct Dataltem®) malloc(sizeof(struct
Dataltem));

item->data = data;

item->key = key;

//get the hash

int hashindex = hashCode(key);

//move in array until an empty or deleted cell

while(hashArray[hashindex] != NULL && hashArray[hashIndex]-
>key 1= -1){
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//go to next cell
++hashindex;

//wrap around the table
hashindex %= SIZE;

}

hashArray[hashindex] = item;

bgde o 5105

Delete Operation
struct Dataltem™ delete(struct Dataltem™ item){
int key = item->key;
//get the hash
int hashindex = hashCode(key);
//move in array until an empty
while(hashArray[hashindex] '=NULL){
if(hashArray[hashindex]->key == key){

struct Dataltem* temp = hashArray[hashIndex];

//assign a dummy item at deleted position
hashArray[hashindex] = dummyltem;

return temp;
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}

//go to next cell
++hashlndex;
//wrap around the table

hashindex %= SIZE;

}

return NULL;

O3S Dby gaiis Jy
Hash Table Class

Sk gais S SKaase 3 atene gyl Sell Sy b BL o5l b Sby
o &S ypls Jud; Waz oy CONSTIUCTOrs  hjaS cunyyys Wiz & &5 (oS

A, o5 saiss IS W paSes sl 5,8

Ql‘o)&wb

Constructors

T05433,5 NT1S) Q&KU&&J})# loayalis rﬂd

SI‘.NO dﬂﬁj})&-ﬂwé
Constructor and Description

1 Hashtable( )
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2 Hashtable(int size)
@)Js:.uwé LbbJ)M y) cC)lSO.ans 3lgas db)l—ﬁj d)&'.\ Q)AS:.uw.\ ru‘

s @)lef (S5 S Wb AT as oS 0 Sh iy gais
3 Hashtable(int size, float fillRatio)
W S G GaS AT as oS (0 Sy B gaiS (50 SKg)d sy yan
s Sw o Fill Ratio oo, 5 e go,les (K55
15 1.0 30.0 ol J w4, 00 fliRatIO

Methods o5,

oylej Slzala 5 oSSy,

1 void clear( )

o) a 03, S Jia ganis 50508, S04 5 29ak e 3

2 Object clone( )

OB 6l gosas S jadd 5 oS sae 5y gesawsl,dS

3 boolean contains(Object value)
S gaLiS Sy g olSe S S True culy sy gson!)&
yiliyen Ses 80 False duw sy opwn )l . Sws Lo

4 boolean containsKey(Object key)
b M w e oSy Key s ,8s True cul, 55 goanh,d
S B Jao sy an,S (Hash Table s Seass gass
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5 boolean containsValue(Object value)
Sl gahS S g oSy Sy 8 True culy sy gawlyds
syilipn S 8 False Juw sy gnwn )l . Sws Ssu

6 Enumeration elements( )
ol g3 Kb i gads o &S Qa5 sals 8ylef gesaislyaS

7 Object get(Object key)
e cls S5 & wiga 5 & The Object wsow gwwl, &

it m 0 16 ape BHash Table s Swsy gais o Suls
54,5 Null Object ((jua))

8 boolean isEmpty( )
Hash Table .Sz guis 8o True cul, gasl,ds

a3l (SHIS 1S Y 80 0z 250 False  dus U EMmpty ,Jue

9 Enumeration keys( )
ald Sy Siada gais a4 GEALS gals 8yLef gosasnsl S

10 Object put(Object key, Object value)
oo Sty gais L 3 Value 5, Key Jus Juls 5 oo Sl
.Hash Table

11 wvoid rehash( )
OB A g goan 0300 Shd )Lasd 5 O3, Shacdiay gaiis (T4 S35 L5

12 Object remove(Object key)
88 0y copaS S & Ky (55 grywiki)dS s aS a5 5 Key Jls' oY

x5 NUll Object ((Jua)) s g (505 1505 sp0a SALS

13 int size( )
WSS AT A Wy ¢S Wy Siidy by gaiis U goylef nyaiuslyaS
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14 String toString( )
PR €. V0. VRRpyL X HIpp CH P S L STE-SPITPERT] I\ 1

Example x4
import java.util.*;
public class HashTableDemo {
public static void main(String args[]) {

// Create a hash map

Hashtable balance = new Hashtable();

Enumeration names;

String str;

double bal;

balance.put("Zara", new Double(3434.34));
balance.put("Mahnaz", new Double(123.22));
balance.put("Ayan", new Double(1378.00));
balance.put("Daisy", new Double(99.22));

balance.put("Qadir", new Double(-19.08));

// Show all balances in hash table.
names = balance.keys();
while(names.hasMoreElements()) {

str = (String) names.nextElement();
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System.out.printIn(str + ": " +

balance.get(str));
}
System.out.printin();
// Deposit 1,000 into Zara's account
bal = ((Double)balance.get("Zara")).doubleValue();
balance.put("Zara", new Double(bal+1000));
System.out.printIn("Zara's new balance: " +

balance.get("Zara"));

Qadir: -19.08
Zara: 3434.34
ahnaz: 123.22
Daisy: 99.22

Ayan: 1378.0

Zara's new balance: 4434.34
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Array n.
ay gloss w da s ) o & s ddanys )
Array v.
-« sta 3
Link n.
S 09aS% Ry Ky iy &S ey alllas
Link v.

IR ECPVIPY B WPV TYCSERN YR S . s 89480
Implementation n.

R T VRRT Y CEYIE BT ST PRI Sov.

Application n.
ol ot g0 S ol , W
Pop v.
RPYS pipepe NIYYCRY JYCERNIPL L PR LT S «
Stack n.

.JM‘V,S ‘4.’%) bjﬁ).l)b’;’;
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Stack v.

395 b (oS b apdan o S SIS

Push v.
B CIPEE IV 1 [P CO R VPR PN
Push n.
O JanyS aay glwas JL
Abstract
D5y bl s
Queue n.
LT R ROV N SRS S
Queuev.
A0 w35 5 S vy 5508 )
Rear n.
.ljja.ejl‘,‘,:.eja:.&.;
Front n.
-39 0 -5y TR oA
Priority n.

sl e (S i Sl s i o S SRRV ey

Exception n.
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Poll n.

Remove n.

Remove v.

Offer v.

Getv.

Set v.

Expression n.

Parse v.

Infix v.

Notation n.

O3S 8 Wdwds 8L g8 e J .S S Ll LS

o ) o )l 43)43

.bjdébé‘,f .ejw; .gu‘,a .Q:J.‘N

RYYETIC L PP DR SO BPPPC- IR ST Py

OSB3 S 3 e Ol ¢

RTTIRT IR SUPPRLC TR L S P

S LS L w3 U0 yh L yh dins oGl

laians . 0b i saliad o e

5458 S L (Sle iy o900 St L ay g85450 S

a3l B0 508 0l 15 00 S 13U 5 Gl
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Prefix n.

Postfix n.

Conquer v.

Sort n.

Sort v.

ey oL L alins didanys . o) s . o

o eed or

—Z
; . ; ;
RYTSATI| oLl _,S.....u N E P PEVAATIRS. A
perd pert ——

X

RCRIK ST 18

2015 38,8 115 sl .58 ydw do Cowss
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