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Java
Java is a technology introduced by Sun Microsystems in 1995. it
consist of the following components:
1. Programming Language
1. Object-Oriented Programming Language (OOP).
JBY) e (g sing el US| (Class) <hiall s Java 4 (& ol jaixll o
Leand 3230 5 Methoddi sha e J8Y) e (5 siny Ciia JS5 aal 5 Caia e
.Main
Fields Jsis s Behavior < slull caai il Methods Gk (e <l canall o
Attributes <lial gall Jiad Sl
.Classes —ilia¥) (1 Lsla aiy Objects i<l o
Java A el ol (e (e S dllia 0
JB (e 3 dle 23 5 Java 4aly iS5 ~al 0 0 Application Program .1
JVM il
G i) Cladiaie S8 e iy Jeldi zals 3 58 5:Applet Program .2

2. Platform Independent (architectural)
- Platform means a particular processor.
3. Distributed.
4. Multithreaded.
5. Robust, Portable ( deal with different operating systems).
e For each java class, the Java compiler produces a bytecode

output (.class).

2. Application —Programming Interface (API)
Java provide a set of packages for graphics, 1/O, utilities, and

networking. Such as java.lang, java.awt, java.io, java.net.
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Packages s~ (o8 deaiall 5 daanall 3 jalall GliaY) (e de sae Jigi Java 4l e

Application programming Interface(API)= < 3

:Java * Packages p ) (o (e g dllia o
Java 4alSs lag il Ll o adl ]
javax S ag 5 sl a s 2

3. Java Virtual Machine (JVM):

JVM consist of class loader (to load .class files from the Java

program and Java API), and a Java interpreter that execute the

bytecode

e Java platform consist of JVM and Java API, which is

implemented on top of a host operating system, such as

UNIX or Windows;

Progl.java

Prog2.java

N\

Java
compiler

Progl.class

/

Prog2.class

Compiler time

F\) Bytecode

A

Java
API

Class loader

h 4
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run time (java platform)

A 4
Host system
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S Y Java Virtual Machine (JVM) J# (s wdli § 345 Java gl 2 @

.Native operating System

Java dal by gali o
/' welcome.Java: this application program print welcome to Java!
Public class welcome {
Public static void main (String args[]){

System.Out.Println ("welcome to Java!");

}

Gl ausl ity 4dains e f saliyall Lais die Aa dasale @
welcome.java s s

(e allyy oMo f ali sl @
[k ¥ s Java o Cladll g Al daa sy // Comment Galad |1
Class, Static, Void, public,...:s8 5,3 sxsall K D

Public, Static: <l sall 3

System.Out.println( ); 25 ,Sladaill 4

{1 5

Println 4& )kl easiul |35kl 6

el Al Jias Sl main 48kl |7

8

welcome s s aal g catia La Liaadtal ,a_hl_'\mg‘ﬁ\ .

Identifiers < aal)
Qs Java 4l & . liall s o jall s 3kl 5l 5l ol jriall diandl aadin
(et 0l aall dpandl e ) 8 Bac
$,  Aaalall s N5 a8 Y15 Cag al) e dluli Ca el (]
NS . 301 RS SENRONFPCRTRE SEOV R )
3ismaeddS Y 3

Basrah University, Education College, Computer Science Dept. 2007-2008



Basrah University, Education College, Computer Science Dept.

O.S+Java el 4 3l 4 Mr. Aiad Ibraheem

aAFA Sus | pall Coall g Sl Gaopall o 3l dulis Java 4al e

Variables < aiall
Do omia oo Ole Yl e Sl AT &l jaatall paddnd

Data_type Varible name;

Eg: int x;
double radius;
Or Data type var, vary,..., var,,.

Eg: char a,b,c;

Assignment Statement :3LwY) dala’
Var= expression;
Ex;: int X;
X=1;
Ex,: y=3*5+x;

Constant <l
R Y ARG ) geay QUL O HA) aadiuy
final Data_type name= value;

Ex: final double pi= 3.14159;
A ) i) g1 g

it el i) (e o) dds Java A1) i 68

Name Storage Size
1. byte 8-bit
2. short 16-bit
3. int 32-bit
4. long 64-bit
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5.float 32-bit
6. double 64-bit

dgbual) cililasl)
et
cobk -2
Quar* 3
dad: /4

dendll 3L : 9% 5

A 3 ) ) pilall
char letter ='A’;

String message="hello";

djihial) &) yaial)
false sl true 4o L) 23l ahidl yuaid)

Ex: boolean flag =true;

48Nalf cilalaal)

Operator Name
< less than
<= less than equal
> greater than
>= greater than equal
== equal to
1= not equal
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ddhiall cilalead)
Operator Name
! not
&& and
I or

Ex: if (a>b)&&(C!=0).....

daaiial) Sy cililas

Operator Example Equivalent

+= i+=8 i=i+8
-= i-=7 i=i-7
*= 1*=5 1=i*5
= 1/=8 1=1/8
%= 1%=2 1=1%2

sobalill g 330 31 Jal go

el i sl Al oSl B aly e 505

Aal g Hlaaey 3ol 1 A5 Al daall alastiu) i++;

ol i sasn) el oSl 8 saly i ol 0 g

aaly e Gladil) 25§ JAMA el ladiad ¢ ooy
Eg: inti=4, y=0;
y+=++i; // y=5, 1i=5
yt=it++;// y=4,i=5
:Casting: il
Al g shdad I Sl g sl dad Jysas
Eg: float =10.1;
int i= (int) f; // casting (i=10);
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omSallyg ald Y g 30 Al Jyga
SRVCIIE PUUR OF-J N PR OGS NECE PN
int int_value=Integer.Parselnt(int_string);
Eg: String num="19";
int x=Integer.ParseInt(Num); // x=19
padied | i g o8 () (g el Ll Jaatl @

double double value=Double.ParseDpuble(double string);

Message Boxes,) sl (Gbia
bl Jaa) s delidall dasiia Ay o
iealal) da 3all import sleiv) ciay Java 3l &l yall Gibia ae Julsill o
import javax.swing.JOptionPane (sp s Glially
package 4e ) sledinl Aalai:import Cus
Blediuall 4 jall aul :Javax.swing
oOlef A jall Jals ) ) Baalicay jalall Class waiall aul :JOptionPane
Eg: import javax.swing.JOptionPane;
Public class welcomel {
Public static void main (String args[]){
Ly — JOptionPane.showMessageDialog(null,"hellow\nJava");
System.exit(0); T
! 38,k Cilaleal)
! el L3l
LLal e debhll aadiis: showMessageDialog 46 skl e
Eg: JOptionPane.showMessageDialog(null, "Hellow",
"Welcome",PLAIN MESSAGE);
null :3s¥) dalaall o
el ) jall o 250 A dalaal
Title O siadl :2EE) daladl)
sl e plsil sae lia | Gall A ) dddadl)
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il Al ) : ERROR. MESSAGE

.Gla sl Al : INFORMATION MESSAGE
a3 dlle ) : WARNING MESSGE

Jsw i, : QUSTION MESAGE

a0 0sx Al PLAIN. MESAGE

el da ol e JAadl aadiis - showlnputDialog 4kl e
Eg: String num=JOptionPane.showInputDialog("Please Input
Value"); // num="10"

Int year=Integer.Parselnt(num); // year=10

Eg: Write Java program to input two numbers and add them.
Solution:
import javax.swing.JOptionPane;
public class addition{
public static void main (String args[]){
String first,second;
int num1,num2,num3;
first =JOptionPane.showInputDialog("Enter First
Number");
second=JOptionPane.showInputDialog("Enter Second
Number");
numl=Integer.Parselnt(first);
num2=Integer.Parselnt(second);
num3=num]l+num?2;
JOptionPane.showmessageDialog(null,"The sum is "+num3,
"Result", PLAIN MESSAGE);
System.exit(0);
Pl
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1. System.out.print( ); ks
2. System.out.println( ); b 8 5 aokas

Eg: System.out.println("welcome to");
System.out.print("Java programming");

Or

Mr. Aiad Ibraheem

;Z\sghﬂ Claaded

JOptionPane.showMessage Dialog(null, "welcome to \nJava

programming");

:Control Statements 5 sl claalas

if (Boolean expression){
statement(s);
b
Eg: if (number %2 ==0)
System.out.println( number+"is even");
If (number %2 !=0)

System.out.println( number+"is odd");

if (Boolean expression){
statement(s);
} // for the true case
else{
statement(s);

} // for the false case

Eg: if (number %2==0)

System.out.println(number +" is even);
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Else

System.out.println(number+"is odd");

LAl f dades 3
Eg: if (grade>=90)
System.out.println("A");
else if (grade>=80)
System.out.println("B");
else if (grade>=70)
System.out.println("C");
else if (grade>=60)
System.out.println("D");
else

System.out.println("F");

{3 Y anainn Ll Jo i) (88a die dagled (e ST 2 die :lan dala ddasdl
Eq: if (A>B){
System.out.println("A>B");
C=A}

else{
System.out.println("B<=A");
C=B;

switch dadai 4
switch (expression){
case value, : statement(s); ;break;
case value, : statement(s), ;break;
case value, : statement(s), ;break;

default :statement(s);}
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a+ill 5 [short int, int, byte, char]g sl i 0s<s Of i expression b -l
Lill g s e 0583 O g valuey, values,. .., value,
Eg: switch (month){
case 1: name="jan"; break;

case 2: name="feb"; break;

default : name="invalid month";
}
while 4aslai 5
while (condition){

loop body;

Eg: int 1=0;
while(i<100){
System.out.println("the no. is"+1);

i++;

b

do...while 43 6
do{
loop body;
}while (condition);
for 4als 7
for (i=1;i<=10;i++)

System.out.println("the no. is"+i);
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Methods (k!

oAV alalll i functions J)sall L & Java 8 Gkl
Alima daga ol amill Leians aa pand Al Slaaladll (e de gana 148 k1 @

iyl G5 3 5
A3 sk Ole Y 4l Axpall o Java (A
return_value type method name (parameters)

{

decarations and statements

b

Ex;: static int maximum (int numl, int numz2)
{
iIf (num1>num2)
return numi,
else
return numz;
}

Ex,: static int sequare(int i)
{ L
return (i*i);

}

M=maximize(X,y);
Z=sequare(5);
Jie Aald o sy Cilial Gen s jalall 5ol (jede sana Jisi Javadal e
Apalyll okl e de geaa e (5 53 (53l Math il

AU agile xinl (Say oSle il

Lagplatl Lo g

x J iallat) el | @Ps (x)

- ceil (x)

.floor(s.1) -2 o] o dae Sl Gl XA floor (x)

.floor(-5.1)=>-6 X pa us]

max (x,y)

— —_

Inax ': iy (::-,.' % ! Noa X Jea 5.:._"& I:.t&r'

.min(-7,-8) = -8 Y s e ded 18] min (x,vy)

.pow (6,2)>6° > 36 Y oo degh, e x pow (x,v)

.sqrt(9)> Jfo> 2 sgrt(x)

.xJ;-,H);L" yasmtl

B By e
':"'3‘.,'._)

’ random ()

. O | R
.random () =2 0.23121 L

o g1

&
-
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The following class uses (read, sum, max, and print) methods to read 3
numbers, sum them, find the maximum, and print the results.

A Method Ljava

1. import avaxswing JOptionPane;

2. publie class Method )

3. publie statie void main(String| | args)y |

4, mt num 1, puem 2 pemdsumOfmNmbers.max Values
5 num | =read("input the first nwmber™);

6. num2=read(”input the second pumber');

7, numi=read{"input the third number");

8. sumOfnNmbers=sup(numl.num2.nem3);

8, maxVaklwe=maxinuml.num2,nuwm3);

10,  priot ("the maxmum number i " maxValuek
11.  priot ("the sum of numbers is "sumOlNmbers);
12. } ffend of maimn

14. /2 method to read @n integer value

15. siatie int read(String m)|

16.  int n = Integer.parselntiJOption Pane.showlnpuiDialog{m )
17.  retwrn n:

18. | F end of read

20, ffihis methad is (o calewlate the sum of three
1./ imteger numbers

22. sfafie int suméint nl.int n2,int n3){

23, i sz

4. s=nl+nlénd;

25.  rFeturm s

26. ) ftend of sum

IR, this method returns the nax of 3 integer numbers
28, K using Math Class

S0, statie int maxiint nl,int n2.int n3y

J1. ot ok

32, max=Math.maxi{Math.max(mlnl)nd)

33, return max:

34, fHend of max

35,

36. / this methos prirts out an integer value with a

37, /M message

38, statie void printiSiring m.int p)§

Jo.  JOptionPaneshbow MessageDialog(null 4" Y4m)
4. | fhend of pript

41. }
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Write Java program to calculate the following formula.
B = 4d-f53x + 3=

fF Math Methods 1. java

-

3
4,

5

o

import javax.swing JOption Pane;
public elass Math Methods | §
publie stafic void maimiSiring| | args) |
double vox,z;
x=Integer. parselol|
JOptionPane.show IinpuiDiabg(" Enter value For x7 )k
e=Integer.parselni(
JOptiswPape.showlnputiabe(" Enter value fer 2" )
yv=4 * Math.sgri(58*x) + 3* Math.pow(z.2)
JOption Pane.showMessagelhalog(null,"y = "+¥y);

Recursion  Jaladll
Lendd J8 (pe A4 Hhal) cledinl e s

Ex: factorial function = 0!=1, n!=n*(n-1)*...*1.
Write Java Program, to compute the factorial of a number by
using the recursion.
Solution:
import javax.swing.JOptionPane;
public class computefacturial {

public static void main (String args[ ]) {

String st num=JOptionPane.showInputDialog("Enter number" );
int n=Integer.parselnt(st num);
JOptionPane.showMessageDilog(null, "the fact of " +n+" is

"+factorial(n), "Result", JOptionPane.PLAIN MESSAGE);
System.exit(0);
b
static long factorial(int n){
If(n==0)
return 1;
else
return n*factorial(n-1);
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Arrays <ld M\

:ofls e e Java 4 A48 adl (Dle) o
Al Lal) 3ahs :Declare oMeY) ;)
Data_type array var [];
Ex: int c[];
,a)_ci 3 gladl) & (Hrall oxiall 48 g iadll (ALK 318 Ay &us :Create Gl o
(new dalaiy (3135 Java 4 object (S JS) .new Aaaladll aladinly elld
array var=new data type [array size];
Ex: c=new int[12];
012 paallsint g 53 (e ¢ 48 shianll Ole) maay cllay
int c[];
c=new int [12];
int c[J=new int [12];  :33a)sdalais oSl (pialeil pon (Sa @
c.length-1 Y 0 (e 12w Java 41 Ld index Jial) e
a_pealic Jlaal i A gheadll G 30 o
Ex: for (int i=0;i<c.length;i++)
Cli]=;
Ul JEal 3 LS e ) ddanl 4 shndll o Slind (Kar
Ex: int ¢={10, 20, 30, 40, 50};

Write Java program, to read 6 numbers, and find the maximum.
Solution:
import javax.swing.JOptionPane;
public class testarray {
public static void main (String args[ ]) {
int total=6;
int list [][=new int [total];
for ( int 1=0;i<list.length;i++) {
String num=JOptionPane.showInputMessage("Enter number");
List[i]=Integer.parselnt(num);
b
int max=list[0];
for (int i=1;i<list.length;i++){
if (max <list[1])
max=list[i];
}

JOptionPane.showMessageDilog(null, "the max no. is " +max ,
"Result", JOptionPane.PLAIN MESSAGE);

Iy
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Write Java program to search in the array.

it arravl java

28.
29,
30.
31.
3.
33,
34

import javax.swing.®;
pubdie class array1}
public static void mainiString|| args) |
int grades| | = new ing] 10];
Siring pames| | = new String|10];
int ids)|=pew int)10];
SIFing pame, s
int ¢, nog
String ouls
Forfint i=f: i<grades.bength; i++) |
names] i| =IO ptionPane.showlnputDialog( " Enter student’s name:" g
s=JOptionPame. showlnput Dialogt* Enter bis gradez"):
gradesji|=Integer.parselntfs)y
ids|i|=i+100;
H
i [TH
out="There is no student with this 1D";
s=J0piion Pareshow lnputPiakos( " Enter vou choicen |- Search for a
stpdent's papre and grade nsing his 1D 2- Exie" )
c=Imnfeger.parselni(s)
switchie)]
case |t
s=lOption Pane.showlnputDialegt' Enter the student"s D" )
ne=Integer. parselnt(s)

for(mt =0 i<ids.lepgth: i++)
iftids]if==no)
out="The student name is: " + namesji| + "nThe student’s grade is: "' +
grades]i):
JOptionPane.showMessage Dislog(null, out, ""Results",
JOptionPane, PLAIN MESSAGE):
break;
ease 2: System.exit(0);
H
{ while(e!=2)k
Svstem.exit(0);

]

]
H

Java 4 3 Jhsall ) lalaall o padl (158 Hla i

153V (o ka5 mial) dad Jlu ) ) pass-by- value el o ai |1

Aint, byte, double, float,.. Jic ddasull 40l

159 e Gk (0l siadl b)) ) pass-by-reference O siall i 2

. String, arrayJis i<l

sl Y ladaall g a5 A s M) Uil
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f4] Paxning_[’aranwtcmjawa

I. public elass Passing_Paramefres}

2. public statie void main(String args|]){

3. int x;

4. mtaf]=1{1,2,3, 4};

5. x=afll;

6. Svstem.out.println” The value of x before change is" +x) :

7. System.out.printin{” The value of a elements before change is: "');
8. printArray(a);

9. change(a, x)

10.  System.out.printin{” The value of x after change is" + x);

1. System.out.println(" The value of a elements after change is: )3
12. printArray(a);

13. } /lend of main

14. stafic void ehange(int b{], int i)}

15. i*=2;:

16.  for (int index=0; index < b.Jength: index++}
17.  bfindex|*=2;

18. | Hend of method ehange

19. static void printArray(int c|]){

20.  for (int index=0; index < ¢.length; index++)
21.  System.out.print(c|index] + "\");

22. System.out.println():

23, 1} /fend of method print

24. } /fend of class Passing_Parametres

Multidimensional Arrays %) 3amia Cilb giiaal)
o Lo pading 3#4 Sl A0l A8 ghae (MY @
int b[][];
b=new int [3][4];
Or int b[][]=new int[3][4];
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Write Java program to print the multiplication table using 2-D arrays.

A array2java

l.  import javax.swing,™;

1. publie class arrayl]

3.  public static void main(String)] args) {
4. nt mult]||l=new mt7]|7];

5. for(imt i=0; i<mubt.lengihs i++)

6. fortint j=0; j<mulé]i].bengths j++)
T mubt]i][jl=(i+ )"+l e

8. Svstem.ouf, printing);

9, For(int i=0: i=muk. lengsh; i++)
10.  Systeprout.print(*t"+(i+0));

1. System.out.printhai);

12, System.ouwt.print("4");

13. far{int i=0; i=mult.lengih; i++)

14.  Systemr.oub.primi('------- b

15.  System.ouwt.printhai);

16. forfint i=0; i<muolt.lengthy i++)]
17.  Systemr.oyt.pring("™ "))
I18.  for(imt =05 j<mult|i].length; j++)
19, System.outprint{molé)s]| ")
20, System.ont.printing;

2. §

22, Systemaout.printlnde

23, System.exit();

4. }

3 i
25, ]

classes <iliaY)

encapsulate (sesail classes <iliay) aaiiui QOP dga sall Al Aol
Gkl il
Leoainy Al Glma )y Sl e e gane (el o slall Slea 1l
sLaals Gy La s s Al Jyaaléil) 48 jead dalall 52 (galie V) aaii wudll
. information hiding < slzall
A0 gl object Al Lol JAda g Al yall ;Gaﬂl ("L’d\ el Jia class «auall o
) Gl
Write class to implement the point.

public class point {
private int X;
private int y;
public point() {}
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public point(int xv,int yv)
{
X=XV;
y=yv;
}
public void setx(int xv)
{x=xv;}
public void sety(int yv)
{y=yv:}
public int getx()
{ return x;}
public int gety()
{ return y;}
public String tostring(){
retum "[[ "+X+ ", V'+y+'V ]] ";}

b
Gldaadl
‘;‘z}ﬁe]ddﬁ;}@q‘)ﬁgﬁjxjyw\ﬁ\)_)ﬂd\ggjﬁggpojntq}.mﬂ Nl
_é)H\GJBM

.access modifiers J a5l Slea sas a2 public, private Sl 2

PEAPOA| é#\dﬁw.iasa\.@dmﬁpnvate il &)mt:)‘“é)u‘}&\):‘ﬁ“‘” 3
canall JaAla

i bl o Sa 6T (e daa sy public aladl g 53l e 3kl 5 il puaiall 4

.public & 5 (e Glad Gkl s private g sl (e (a3 Ol jpadall [Alade acld 5

Ay andll ellacy paAT S Caball al udi Ll adla: constructer <L .6
return dedel 48 Gl 54 5 Chiall

<y (e objects S Bl 5 (Slels o i Wl point Ciiall aveats L o 22y @
—auall
point point] : S5 point <iall (e point] ASI ey -
pointl=new point( ); :new 4edaill pading cplSll 3laly -
point pointl=new point( ); 3l ez Glalls (DoY) ran (Says
MYQM}A Gaukaill 134 4 pointg_'q.b.al\ em&ﬁm&@eﬁuy\ °
pointtest
import javax.swing.JOptionPane;
public class pointtest{
public static void main (String args[ ]){
point pointl=new point(72, 115);
String output="x is "+pointl.getx()+"\n y is "+pointl.gety();
pointl.setx(10);
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pointl.sety(20);
output+="\n\n the new location is "+ pointl.tostring();
JOptionPane.showmessageDialog(null,output);
System.exit(0);
iy
alayaaly S Jads gy 1N public 4SIL law pointest —iall s point —riall
Al Gty public g 58 (e e e JS1hds G Y Y Jeaiie

Write Java class to implement the circle.

public class circle {
private double radius;
private int x;
private int y;
// no argument constructor
public circle (){}
//" Constructor
public circle( int xv,int yv,double radiusv)
{
X=XV;
Y=YV
setradius(radiusv);
b
public void setx(int xv)
{x=xv;}
public void sety(int yv)
{y=yv;}
public int getx()
{ return x;}
public int gety()
{ return y;}
public void setradius( double r)
{radius=(r <0.0? 0:1);}
public double getradius()
{ return radius;}
public double getdiameter()
{ return 2*radius;}
public double getcircumference()
{ return Math.PI *getdiameter();}
public double getarea()
{ return Math.PI * radius * radius}
public String tostring()
{  return "Center = [ "+x+", "+y+" | radius= "+radius;}
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circle iall gukt Jiay Ul Caiall
// test class circle
import javax.swing.JOptionPane;
import java.text.DecimalFormat;
public class circletest{
public static void main (String args[]){
circle circlel=new circle(37,43,2.5);
String out="x is "+circlel.getx()+"\n y is "+circlel.gety()+"\n radius
is circlel.getradius();
circlel.setx(35);
circlel.sety(20);
circlel.setradius(4.25);
out+="\n\n the new location and radius of circle are
\n"+circlel.tosting() ;
DecimalFormat td=new DecimalFormat("0.00");
out+="\n diameter is "+td.Fdormat(circle1.getdiameter());
out+="\n area is "+td.Format(circlel.fetarea());
JOptionPane.showmessageDialog(null,out);
System.exit(0);
h
j .
Inheritance 43,5
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// circlenew.java

public class circlenew extends point{
private double radius;
public circlenew(){}
public circlenew(int xv,int yv,double radv)

{super(xv,yv);
setradius(radv);

b
public void setradius(double radv){
radius=radv;}
public double getradius(){
return radius;}
public double getdiameter(){
return 2*getradius();}
public double getcircumference(){
return Math.PT*getdiameter(); }
public double getarea(){
return Math.PI*radius*getradius();}
public String tostring(){
return "center= "+super.tostring ()+"; radius= "+getradius();

b
}// end class

dailat) point aiwall e & yacirclenew  —riall o) (el extend Aadedl -
(3,50

siall A private g 9 e alic ga Juladll i ladie 2230035 guper dad=dll -
.(point) super class<: s sal

Al Ay circletest <aiall -
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