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Classes are

a collection of methods and data
a blueprint used to construct many objects
a great way to partition a software system

A way to Implement any type

A type defines a set of values, and the allowable operations
on those values
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Examples of Classes
B e

Student Name Set address
Address Set major
Major Compute grade point average

Grade point average

Rectangle Length Set length
Width Set width
Color Set color

Aquarium Material Set material
Length Set length
Width Set width
Height Set height

Compute volume
Compute filled weight

Flight Airline Set airline
Flight number Set flight number
Origin city Determine status

Destination city
Current status

Employee Name Set department
Department Set title
Title Set salary
Salary Compute wages

Compute bonus
Compute taxes




Classes

A class can contain data declarations and method

declarations

//;nt size, weight?\\

char category;

<

Data declarations

™~
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Method declarations
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Classes

« The values of the data define the state of an object created from
the class

« The functionality of the methods define the behaviors of the object

« Additionally, a class provides a special type of methods, known as
constructors, which are invoked to construct objects from the class.
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i:l StudentGroup - NetBeans IDE 8.2

File Edit View Navigate Source Refactor

ik &y B (7 <default confi...

Projects X | Services Files

=& StudentGroup
EI 42 Source Packages
B (5 studentgroup
| ~[@ Student.java
 -[@ StudentGroup.java
[ Test Packages
- & Libraries
& Test Libraries
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package studentgroup;
public class Student {

}

private String name;

private int age;

static int number;

public Student(String name){
this.name=name,;
number++;

}

public Student(String name, int age){
this.name=name;
this.age=age;
number++;

}

public void setName(String name){
this.name=name,;

}

public void setAge(int age){
if(age>5)

this.age=age;
}

public String getName(){
return name;

}

public int getAge(){
return age;

}

public static int getNumber(){
return number;

}



package studentgroup;

public class Student {
private String name;
private int age;

caall J s
static int number;
public Student(String name){
this.name=name; c

}

public Student(String name, int age) {
this.name=name,; aE
this.age=age; F ) S
number++;

}

public void setName(String name){ au¥) Jadnty randi 48, 4l
this.name=name,;

}

public void setAge(int age){

If(age>5)
this.age=age,;




public String getName(){
return name;

} - e

public int getAge(){ el o J panlly mand 45, )l
return age;

}

public static int getNumber(){
return number;

}
}
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package studentgroup;
public class StudentGroup {
public static void main(String[] args) {
System.out.printin("the number of students="+Student.getNumber());
Student s1=new Student("Sami", 10);// <lsiu ybc o e 5 b llall oL
System.out.printin("the number of students="+Student.getNumber());
Student s2=new Student("Rami",12);// 4w 12 s s g 0l qullall oL
System.out.printin("the number of students="+Student.getNumber());
[langU&) a3 udl) CdUal) dae] delih
s2.setAge(15);/] s idall jas Jyaxd
System.out.printin("Studentl name= "+sl.getName()+" Age="+s1.getAge());
/] Js¥) ldall i slas delida
System.out.printin("Student2 name= "+s2.getName()+" Age="+s2.getAge());
[l A& Al Sl slas Acbida
}
}
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number 0

heap

Student sl=new Student("Sami", 10);

/ \ [\\ o 17
s1 > name > Saml
stack age 10
\_ J
number 1
heap
Student s2=new Student("Rami",12);
/ \ [\\ o 17
s2 » name *(“Rami
stack age 12
\_ J
number 2

heap




the number of students=0
the number of students=1
the number of students=2
Studentl name= Sami Age=10
Student2 name= Rami Age=15
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private

static +

public

UML 4 aladaiuly Student —uall Jiia

Student

-

- name:String
- age: int

number:int

——

+Student(name:String)
+Student(name:String, age:int)
+setName(name:String):void
+setAge(age:int):void
—+getName():String
+getAge():int

+getNumber():int

public level +
protected level #
private level -
static Leiad bad o ) oy
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Coall & Jsiall Jsn cillaadle

Jsiall (e (A () 5S5 38) de gana (s san o Caall Sy
Adlaiy) ad e i o) S g Al Lad Cauall Jgas o o) Sy o
Jiall & 53 camny Jgiall dpal ji6) o aa g3 aa yiall o gy 5 Al

Mic) o Jsiall sda e Ciriul | Jsaall
(d=1.3
Ul 5 e Al ai W1 Jaall of JaaY
12¢] Al ji8) da puia 5 Aalll aa yia o s
Jial)
class s{
Nt I;
Double d=1.3;
Boolean b=true;:

}

Type Default Value
boolean False

byte (byte) O
short (short)0

int 0

long oL

char \u 000

float 0.0f

double 0.0d

object information | null
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Visibility Modifiers

Variables

Methods

public

private

Violate
encapsulation

Enforce
encapsulation

Provide services
to clients

Support other
methods in the
class




Package pl

class C1

public int =

protected int b;

Package p2

class C4

int ¢}
private int d;
class C2 class C3 extends C1
C1 o = newC1( )5
o ¥ A Jpasl otu a; vV A Jpag ofu
ob; v A Jpasl otu by v Al Jpag cta
o.c; ¥V 4 Jpag cfa o3 vV A Jpag ole

C1 o = newC1( j;
oa; ¥ A Jpasl otu

class C5 extends C1

a; v A g oS
b v 4 Jpag ptu

A\ /™
'_/ II ", o / x'w.
Fa 5, Fa i
[ S pedsusillg 0 SIS0 | [ Gud JS Sp €3 LA
C1 a5 (5 sgorge G C1 M8 3 2ezas

lie s Bagerobl Ol psatl
\ private ﬂ?d_ﬁﬁﬂ,l/) k
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Y hais a jakl J) Jsedl
public
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] Usosl mdind 5 C1 LS
las Lo Bogzr bl Ol psil muns
¢ paxbl g private 4V d sk
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JUia

public class Run{
Int  X;
double v;

}

objects Ul el ¢l (Say 4lé « public s Run <aall J saa sl 2ase of Ly O
(o sl RUN Caall L 3 5a gall A all o Casin (a6 gm) S (5 (g0 4l
(Run —aall Lgd 3 g gall da jall = Jla Al g Cogiia

Jsa sl (S 5] Azl Y1 Clbasdl &y 5 x Asis ) Jsall Claass (K10
¥y (RUN —oall Led 3 sa gall Ao jall (a8 82 g2 sall siiall J8 (0 Jgall 03¢
RUN il g 353 sl T jall s bl 5 Cision (3a pgd Jipma sl (S



JGa
public class Tur{

public Iint Xx;
private double ;

}

@) ey 5 Tur t=new Tur();<=S «Tur <uall e Object = e sy o
Aall s Jah ol

OSay ple Jaall oY @b 5 t.x=5; ALUS @k e X Jiall () Jgea gl S o
da s L..S\YJTUI’ uall Lg1d 3 g gall 4a 3all ds\a‘qué\dm t.y=6.4;
BN



LSy S 4l Caall aa (e Y Ledl Jga sl (S Y i) ol L
fleielbs 5l pgas Jpanil Lol J s 5l

(4ha gla b a4 sl g priall dad pllacly o 48543y sha) dale (J)52) Bk i 2d Guob oo @b ol
public class Tun{
public int X;
private double y;
public void set(int y){
this.y=y;
}
public double get(){
returny;

}
}

Tun t=new Toto();
t.X=5;
t.set(6.5);

it ) ol (L L s 4

Al bl L€y Sl e Lkl y dad ) J saca sl
System.out.print(t.get());



package pl;

public class C1 {
public int Xx;
int y;
private int z;

public void m1() {

101d m2( {

grivate void m3() {
, }

package pl;

public class C2 {
void aMethod() {
Cl o = new C10);
can access 0.X;
can access 0.Y;
cannot access 0.Z;

can invoke o.m1();
can invoke o.m2();
cannot invoke o0.m3();

package p2;

public class C3 {
void aMethod() {
Cl o = new C10);
cah access 0.X;
canhot access 0.Y;
cannot access 0.z;

can invoke o.m1();
cannot invoke o0.m2();
cannot invoke 0.m3():

package pl;
class C1 {

: e

package pl;

public class C2 {
can access C1

}

package p2;

public class C3 {
cannot access (C1;
canh access (C2;

}

The private modifier restricts access to within a class, the default
modifier restricts access to within a package, and the public
modifier enables unrestricted access.
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class Toto{
static int x;
double vy;

}

Toto t1=new Toto();
Toto t2=new Toto();

Stack

Heap

X

JUi

ol G pal) dde  aal

Al JSEL ) e Vel Jiiad iy

tl




A Clagbeilly (L 3 8 (gl Jan Dl o Lin
t2.y=9.6; t1l.x=8; 11.y=06.6;
JSEIL ol ALl il o aais Uia

t2 tl

X=8
Y=6.6




Methods &kl Jsa cllaadla

aall Jgis e 3a3ms alge 21 o 685 Al 3kl (e e sene Cha JS G
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Access -modifier return Type method Name(parameters list){
Method Body
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) A3kl a5 Navoid 058 O (Sars (it Ledie Alall 4xa jin sdl ¢ 5l 2aay'Return Type

o

dad
Lgdle i) LSy LeIDIA (e (2 g Allall 4pdaat o2 aY) Jia:Method Name
<Uau 5l A8-Parameters list

i gal) (p Al a0t | ocal Variable 4alase & paie e Al s 550 38 :Method Body

U OO



Method Header(Signature) 4 yhll 4wy s 53

* A method declaration begins with a method header

char calc (int numl, int num2, String message)

A
I~ —
—~—
n:z‘t;:d parameter list
return The parameter list specifies the type
type and name of each parameter

bgugdseau\gﬁjl sUacy gl Aail® 2aas



Method Body 4& yhll awa
 The method header is followed by the method body

char calc (int numl, int num2, String message)

{ ‘ dalae @Y i
int sum = numl + num2; S 3 e JS a5l
char result*= message.charAt (sum); o=l @shl e

return result; sum and result

} are local data
T They are created
The return expression each time the
must be consistent with method is called, and
the return type are destroyed when

it finishes executing



Parameters sUau 4l

ch = obj.calc (25, count, "Hello");
| L |
v v v

char calc (int numl, int num2, String message)

{

int sum = numl + num2;
char result = message.charAt (sum) ;

return result;



Gkl x5l el
Methods Overloading
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Method Overloading 4 kbl x) H Jreaill

* The compiler determines which method is being
Invoked by analyzing the parameters

float tryMe (int x)
{

return x + .375: (s\esiw¥)) Invocation

} result = tryMe (25, 4.32)

float tryMe (int x, float y)
{

return x*y;

}



Method Overloading
* The println method is overloaded:

println (String s)
println (int 1)
println (double d)

and so on...

« The following lines invoke different versions of the
println method:

System.out.println ("The total 1s:");
System.out.println (total);



€13l €251 5 Jaand Al YA Jaraliad

char F(int x,int y);

char F(int y,int x);
int F(int y);
int F(double x,int y);

int F (int x,int y);

Al a9 AgY) A8 k)

a1 i Ll g 5 Y ook
el gll Jae CaBUAY dasia

o gll &) gl CADUAY daiaia

ae Y el )Y g s Al dgldaa LY (laa



» Jla
Int F(int Xx,double y, char z);

_ \ 3y sl Jsie 1) Jran
Int F(double y,int x,char z); — &1 sl i iy iUl

U i

Int F(char z,double y,int x);



this daalidall 4alsl) Jga cidaadla
The this Keyword

 The this keyword is the name of a reference that refers to an
object itself. One common use of the this keyword is
reference a class’s hidden data fields.

e Cia (e Al (el s LE aadius this duabisd) 4aS1 0
Sl aladinl Baie cand Jasll 548 Hlal) Jage g G 48y Hhall aes A Sl [

Ay Hhal) a8 Jaall an) J8 this daalidl)

J Another common use of the this keyword to enable a
constructor to invoke another constructor of the same class.

i (e DAL Al ele il (e Ab S e this Aabiad) AdST AT aladiul O

Jsl s o) g sledia¥) 1 8 this dkalu s SU) eledinl die  Cauall

Sle iV a g8 Al AU 8 Al



Example

public class Point {
private i1nt x;
private 1

publyC void/setLocation(int x, 1int y) {

x; A)

* Inside setLocation,
— To refer to the data field x, say this.x
— To refer to the parameter x, say x



Example

public class Point {
private 1nt x;
private 1nt y;
private int 1, k;
public Point () {

this (0 ;// calls (x, y) constructor
}
public Point (int x, 1int y) {

this.x = x; |

this.y = y; ‘
}

public Point(int x, int y, int i, int k) {
this (x,y):
/ /o3e din) Giglhall Al slbug aa this 4aldl) b e o8 g clangl) dae Gilai (e 2SN Gy

this.i1 = 1i;
this.k=k;
}



Example

public class F {
private int 1 = 5;
private static double k = 0;

void setI (int i) {
this.i1 = i,

static void setK (double k) {
F.k = k;

}
awl J8 this Aalisa KN aladin) Mivie caad j Jaal) 5 j 48 yhall Javs g (0 44 Hhall v 8 Sl



Example

public class Circle {
private double radius;

public Circle (double radius) {
th;gfradius = radius;

} —. this must be explicitly used to reference the data
field radius of the object being constructed

public Circle () {
this (1.0) ;

J — this is used to invoke another constructor

public double getArea () {
return this.radius * tﬁts.radius * Math.PI;

}

J Every instance variable belongs to an instance represented by this,
which is normally omitted



Constructors s
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Constructors & sl
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Defining and Overloading Constructors

(Sa3 Wl 8 Constructor Overloading J'4xss  « public class Movie {

—alidy «Constructor b oo JS S C“J““ private String title;
Parameter List staw sl 4l Ja31 Ge Lasa] private String rating="PG";
e )

title="Last Action™:

}
public Movie(String newTitle){

title=newTitle;

}

new Movie();
new Movie("Inception");

Movie movl
Movie mov2



How to create an object of the class?

Keyword that stores the object in heap memory

Class_name Dhject_reference_variahle_%ew Class_name()

stores address of the uhjeL on the stack memory Cunsjiucmr

Address of obejct Heap memory

Stack memory

Object 564743

Object reference variable




Declaring Object Reference Variables
oAl Az ja & pita (8 g palll
ClassName objectReference;
Example:

«aall e gase Glsie A oy 5 83 el Lpidl e el
(S

Student s3;

e s o e ol A el Y 6l) Ul 53 4anl stack 38IANN A e jaa Al
(2 pae Y Olsie ey Y 4l

s3 NULL

stack



Creating Objects ual &Y sl

objectReference = new ClassName () ;

Example:

s3 = new Student (“Naya”, 30);

The object reference is assigned to the object reference variable.
o e s el e Laial) i 2 (111 0815 ol sie 4l) Heap 3913 ¢S aa o
(Heap &SIl 8 Liiall (i jall () sie dasy (6] ) Wikl (2 2l () jads S3 d2a s

111

[ )
s3] 111 o name [ >Naya" ]
stack age 30
o ,/
number 3

heap



Declaring/Creating Objects in a Single Step

ClassName objectReference = new ClassName () ;

Example:
Student s3 = new Student (“Naya”, 30);

111

:[ \\Naya"

s3| 111 »  name

stack age 30

heap
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UML 4 alasiubAccount —aall Jyia

Account

- accountNum:String
- chame: String

- balance:double

- cid:String

+Student(accountNum:String, cname:String, balance:double, cid:String)
+set_accountNum (accountNum:String):void
+set_cname(cname:String):void
+set_balance(balance:double):void
+set_cid(cid:String):void
+get_accountNum():String
+get_cname():String

+get_balance():double

+get_cid():String
+deposite(amount:double):void
+withdrow(amount:double):void

+ transact(a:Account, amount:double):void
+showAccountinfo(): void




EI & BankApplication
I}] 4 Source Packages

|"‘|..

bankapplication

& Account.java

-[& BankApplication.java



W s Account —aall J i oy s

package bankapplication;
public class Account {
private String accountNum;
private String cname;
private double balance;
private String cid;
public Account (String accountNum, String cname, double balance, String cid) {
this.accountNum=accountNum;
this.cname=cname;
this.balance=balance;
this.cid=cid;



Account —caall Jsial set Al 3k oy g

public vold set accountnum(String accountNum) {
this.accountNum=accountNum;

}

public vold set cname (String cname) {
this.cname=cname;

}

public void set balance (double balance) {
this.balance=balance;

}

public void set cid(String cid)
this.cid=cid;



Account —aall Jséal get ) 5k <oy =i

public String get accountNum () {
return accountiNum;

}

public String get cname () {
return cname;

}

public double get balance () {
return balance;

}

public String get cid () {
return cid;



Jasaill 5 e lal) 5 cannll (3 )k oy g3

public void deposite (double ammount) {
balance=balance+ammount;

}

public void withdrow (double ammount) {
1f (ammount<balance)

balance=balance-ammount;
else

System. out.println("you don't have this ammount to withdrow");
}

public void transact (Account a,double ammount) {
1f (ammount<balance)

{
balance=balance-ammount;
a.deposite (ammount) ;
}
else System.out.println("you can't do this transaction!");



il JS e shae Aol 2 5l Gy o3

public void showAccountInfo() {

System. out.println("hello "+4cname+" vyour account number i1s: "+accountNum+

L1

your ID 1s" +cid+" your balance is:"+balance);



BankApplication —<l

package bankapplication;
public class BankApplication {
public static void main(String[] args) {
Account acl=new Account ("102233454"™ ,"Sami Hassan",2000.3,"33454");
acl.set balance (3000);
Account ac2=new Account ("102234343","Maya Al1i"™,8000,"34343");
acl.showAccountInfo();
acZ.showAccountInfo();
acl.transact (ac2, 1000);
acl.showAccountInfo();
acZz.showAccountInfo();



Bank Account Example

acctNum

acl

Stack

.

cname

balance

cid

~

o
'L “102233454" }

2000.3

| “Sami Hassan'

Heap

1

» "34343" }
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& RectangleApplicaation
EI & Source Packages
EI Hj rectangleapplicaation
~[# Rectangle.java
----@, RectangleApplicaation.java
# (& Test Packages
& Libraries
&g Test Libraries



sl s Rectangle —awall J s iy yat

package rectangleapplicaation;
public class Rectangle
private double length;
private double width;
Rectangle (double length,double width) {
this.length=length;
this.width=width;
1
Rectangle () {
length=5;
width=6;



Rectangle «axll Jsial get J 5 set Il (3ob <y

public double getwidth () {
return width;

}

public double getlength() {
return length;

}

public vold setwidth (double width) {
this.width=width;

}

public void setlength(double length) {
this.length=length;



e e slaa el 30 jlal Al (Wl dxe Jaladl 2y o3 Syt
;‘ e Ll o ds

public double area() {
return length*width;

}

public double perimeter () {
return 2* (length+width) ;

}

public double sum_area (Rectangle a) {
return (area()+ta.areal());

}

public void printinfo () {
System. out.println ("width is: "+width);
System. ocut.println("length is:"+length);
System.cut.println("area i1s:"+areal());
System. cut.println("perimeter 1s:"+perimeter());
System. out.println("****Fxdrkrdrdadarararmwy o



RectangleApplication <l

package rectangleapplicaation;
public class RectangleApplicaation {
public static void main(String[] args) {

Rectangle a=new Rectanglel();
Eectangle b=new ERectangle(¢.7,8.9);
System.out.println("a rectangle: ");
a.printinfol();
System. out.printlpn ("***¥FFFrxxkkr kb kA FAFT) -
System.out.println("b rectangle: ");
b.printinfo () ;

System.out.println("sum of a area and b area 1s : "+a.sum area(b));



a rectangle:
width is: 6.0
length is:5.0
area 1s:30.0
perimeter is:22.0
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b rectangle:

width is: 8.9

length is:6.7

area is:59.63

perimeter is:31.200000000000003

kkkkkkkkkkkkkkkkkkkkk

sum of a area and b area is : 89.63

ST ol \



