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public class Employee {
private int salary;
private Date birthDate;
public void setName (String name) {

// ...

}

public void setNationalID (String 1id) {
// ..

}
public Date getBirthDate () {

return birthDate;

}
public int getSalary () {

return salary;

}

Employee

A
Teacher

~ e

jm @t Bl Hexil aliakbary@asta.ir

I T 0



public class Teacher {

// Employee variables & methods Employee
private int salary;
private Date birthDate; 7\
public void setName (String name) { T
//- .. Teacher
; ) {
public void setNationalID (String id) {
//... .
\ Teacher Wi 48>
public Date getBirthDate () { Employee U“MS )'
return birthDate; Q4 . '
public int getSalary () {
return salary; Cawl G sl yhg,y el s ) Lo
}
(" // Teacher variables & methods )

private Course[] courses;
public Course[] getOfferedCourses () {
return courses; o)oo}?saﬁbg
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public class Teacher|extends Employee| {
private Course[] courses;
public Course[] getOfferedCourses () {
return courses;

}
XS o, Employee oI5 i Teacher ois e

ol Employee oI5 556 ws5,8 Teacher -

a0 &)l 4y Teacher gl Employee glasis g o 559 @
S,le 1y laaie g la S5g ol aen T€ACHET -
oS R yx 0 ,bg0 l LQQT sl pyY as ol o9

Teacher t = new Teacher(); : e @
t .setName ("Ali" );
, int s = t.getSalary ();
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class Shape{

Int color ;
Int positionX , positionY

}

class Circle extends Shape{
private int radius ;
public  double getArea (){

return  3.14 *radius *radius ;

}

}

class Rectangle extends Shape{
private int  width , length ;
public  double getArea (){

}

return  width *length
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IS &1 UML 418903

- birthDate : Date

+ getName () : String
+ setSalary(s:int) :void

JAN
Teacher
- gcourses : Course[0..7*]

+getCourses () :Course[0..*]

(..

Employee UML Class Diagram e
— name : String la WIS | ool o [Seos @
- nationalID : String o L:>)b FEF SR SIEF
- salary : 1nt o)b ol e 6L‘°~>ﬁ)l5 o
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UML Class Diagram ¢l p 599 Jbo

Shape

Rectangle

- length : double
- width : double

Circle

- radius : double

Square

~ b

=

- length : double
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e Rectangle is a Shape

e A rectangle instance is a Shape instance too
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public class Person{

(private String  name; ] Ju
private Long nationallD ___; N

public  String  getName () {
return  name;

}

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

public Long getNationallD () {
return  nationallD ;

}
public  void setNationallD (Long nationallD ) {
this . nationallD = pationallD
\(.} . O 7 ’/
( public void show() { b
System. out .printin ( "Person: name=" + name
+ ", nationallD =" + nationallD );
\J Y
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class Student [extends Person{

private String | studentlD ;

public  void setS rng  studentlD )
this . studentiD = studentlD ;

}

public ~ String  getStudentlD () { e A
return  studentlD ; (Lo i3 y aswsd)

}

public void takeCourse (Course course )

N Y
(public  voild show(){ R
System. out .printin ( "Student: name=" +| getName ()

+ ", nationallD =" +| getNationallD ()

+ ", studentID =" + sStudentiD ); S il sloucio 51 0oLl
}
-
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I 3 (S god) <L

Personp 1 = new Person();
pl.setName( "Ali  Alavi ");
pl.setNationallD( 1498670972 L);
pl.show();

(Student st = new Student(); 245 (21219 o laois
Loy suls iy y25 Person

st.setName ("Ali Alavi ");

st.setNationallD (1498670972 L),

st.setStudentID (" 89072456 ");

'st.show ();

N adlsiStudent o a5 b ,Ls,

X
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wy

class A/{ class B extends A{
public Int Xx; public Int v;
public int f(){ public int f()
return X; return v,
} }
} }
A a = new A();
a.x = 1 S Aol p axlad -l . ®
B b = new B): 2 4l SN2 T e
b.x = 2; oo gy
b.y = 3; 1
System. out .printin ~ (a.f ()); 3

- System. out .printin  (b.f ());

b
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protected (w ywd Zdaw

private , package access. public . ws zshuw s 5lsl @
Al oolaiwl B le WS 5 o e b She SO Canl oY 25 @
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Book UML Class Diagram ,ce

#pages:int # L . protected clacl -

+ pageMessage() : void — L cogas glacl -

Dictionary

- definitions : Int

+ definitonMessage() : void
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(aofof) super o3lguds

super .f (); o @

Sgdse Slo318 0ot iy pas LIS, o a5 E a5 cpl L -

bl adls 3529 NS e 0 T() e ST 05054 -
S = super.name :jli.e
Sl 1338 550 oS 5l 5l gae G aS oS s ol SUPET S L@
Sl S8 00 WS et | gae G aS oS o pu i thiIS SS'L @
super (name 1d); :Jjise
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Gt S 5l )8 a8 e iy ya5 5l e oslizul @
et ] 00,5 Override - s g

class Student extends Person{

public  void show(){

[super .show (); ]

System. out .printin (", studentID =" +studentlD );
}

-
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WIS 31 o jlw g1 8 Jd super & 9,1

class Person{

private  String name

private  String nationallD

public Person(String  name String nationallD ) {
this . name = name
this . nationallD = nationallD ;

}
}

class Student extends Person{

private long studentiD ;

public  Student(String name String iId, long studentiD ){
super (name id);
this . studentiD = studentID ;

}
}
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class Parent{

protected |Jvoid f(){ < ' 4’4
System. out .printlin  ("f() in Parent" ); aoly )‘ m

}
} public class Child extends Parent{ .uuw; -

public | void f(){

System. out .printin ~ ("f() in Child" );
}

public void a(){f();}

public void b(){ this .f ();}

public void c(){ super.f ();}

J Parent parent = new Parent();
T gwly Child child = new Child();

f () in Parent parent .f ();

f() in Child child .f ():

f() in Child child .a ();

() in Child child b ();

f() in Parent child .c ();

§
' il




class A {

public int a; s% MB;@ aé' @9}5

public class B extends A{ 4SS
private int a; : —
SubTic void 0 { 5,8 cae laaie gl OVErrde pgpae -
int a ; )l (gre Lo yiio sl -
is.a = 5; plpe a5 oM 5 50 oo Sy iy -
super.a = 6; S )y )5 w4l sla S

a=4,;

System.ocut.println(a) |
System. ocut.println(this.a)
System.@ut.println{super.a);

}

public static void main(String[] args) {
new B() .£() ;

}

}
—_
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A oo s o, ODJECT 5 o &g a0
wlasg a5 Kiclass  Parent{..} = Gy 0 S
class Parent extends Object{...}
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class Person{

private  String name

private  String nationallD ;

public Person(String  name String nationallD ) {
this . name = name
this . nationallD = nationallD

}

] class Student extends Person{

private  long studentID ;

public  Student(String name String iId, long studentiD ) {
super (name id);
this . studentlD = studentID ;

}
}
Person p = new Person( "Ali Alavi ", "1290562352 ");
Student s = new Student( "Ali Alavi ", "1290562352 ", 94072456 );
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public class Parent{
static int a =A();
static {
a=B();
}
int b = E();
{
b = F();
}
public  Parent(){
b = G();
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class Person{

private  String name

private  String nationallD ;

public Person(String  name String nationallD ) {
this . name = name
this . nationallD = nationallD

}

} Must define an explicit constructor

Implicit super constructor Person() is undefined for default constructor.

class [ Student |extends Person{
private long studentiD ;

}

Person p = new Person( "Ali Alavi ", "1290562352 ");
Student s = new Student ();
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class Human{
private Heart heart ; *4 2 o
private Hand leftHand ; (CompOSIthn) "".;)‘
private  Hand rightHand ;

}

3,10 0929 (6,500 st ay gl e i SU o 25 @
2isS o (COMPOSILION ) cus 5 cadal, opl @ -

(is a akl, L wglie) has a ak, -
class Professor extends Human{ _
private  University  university ; IS Aluly, blis slaJlse o @
private  Course[] courses ; S T |, has a L, s

}
(COde reuse) suazxo ool slp 5,550 by, oS ) ©

Cedlg b oS 5 Tl o SO olusS @
: )9 R w2 P P e
class Car extends Object{

private  Engine engine ; clyg (28 g cnl oY S 5 25
private  Tyre[] tyres ;
}
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public class Sorting {
public List sort(List list) { Jb’a
// sort implementation
return list;

}

} [class DynamicDataSet extends Sorting {
// DynamicDataSet implementation

} : 589 4ol yo @

ool 51,3 S0rting (IS 35 &5,8 1, DynamicDataSet s 1L -

aS oolawl DynamicDataSet S o ilocd o SUISK! 5 wilgn

¢L5>|)Ja oL..Ma‘ O

Cews Sorting <G DynamicDatSet o .o 1,5, 1S @ abal, WS g0 o

class DynamicDataSet { - N
private  Sorting sorting = new Sorting (); S P e P9y
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Association, Composition, Aggregation :o,ls alisw glgl oS 5 @
UML 5O uwl.o.: cgow @

Person | 0.* 0.* | Magazine
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int fO{ return 2} S ooliiwl B S0 g s pine Glojed ] den
int f( int a){ return a;}
: (0,5 o) Override e
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@Override ¢l p Jbo

o5in oLt 4 51 ke 4z @
class Animal { _—
public  void talk(); DOg (2 i 55
} | , s tostring 1,toSrting e
class Dog extends Animal{
private _ String name foo,S oo b Talk | talk

@verride 5 “
public String toString () { istalk sly oloyall L @
} return name FUCTR S

@verride Ses @Override ,Ka il @

public  void talk() { e e aloal ol
System. out .println ~ ("Hop!" ); el s el gl B o5 oo

} } 555 50 olml JlalS (gl S, @
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510 s o Superclass (oDl slaais 51 S plas’e

(3,30 2ix) Sown Jle31,5 18 Subclass

public class Superclass{

private  void a(){} Tute gy @
void b(int a)f} L lls d , C sloue
protected void c(String a){} ’

public void d(int a, Iint Db){} Jucs ledad : A oo -

J public class Subclass { ol S b aa

public void g(){
oW g8 2 a5 byl a0
} sl (package) as G o

}
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class Superclass {

private  void f(){ System.out.printin ("1"); }

void f( int a){ System.out.printin ("2"); }

protected void f(String a){ System.out.printin  ("3"); }
public void f( int a, int b){ System.out.printin ("4"); }

}

public class Subclass extends Superclass{

public void f(){ System.out.printn ("5"); }

protected void f(String a){ System.out.printin ("6"); }
public void f( int a, int b){ System.out.printin ("7"); }

Sowmd ) sl g aabid 1 Sy 2 294

Subclass s = new Subclass(); Superclass t = new Superclass();
s.f (); t.f (1) 2
s.f (1): tf(L,2); |4
sf ("1"); t.f("1"); |8

s.f (1,2);

)
g jm (et UL poxil aliakbary®@asta.ir =dby m



SIS (99 yod




s e Tyl (503 @

super ;| ool e

this L. o -

05l gl
OIS 5 50 adel oo slade a8 o jei @
@Override s, K il>o

.
g— 5m (e Ul ozl aliakbary@asta.ir =xilys m



SN &>



S &0
(nheritance ) s, )L iy
IS-A LLs)! -

UML (s loges jo célyg gl ®
protected . ws xlaw®
L(buu)lf)a) o c\.»Jg‘ L;QJ)‘J..SA Mbﬁ ®

SUPET o3gals @

P
2; jm Gt Ul ezl aliakbary@asta.ir =3hg m



S dadliae

Java How to Program (Deitel & Deitel)

Y doiph

P s s

PEIr il  O- Object-Oriented Programming:
Ly Inheritance

HOW TO PROGRAM

_TENTH EDITION
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PR PICORPSEETRERVEL S WX < [P S S IRCH I [P
e ODbject
e Person (name, phoneNumber)
e Student (average, entranceYear)
e GraduateStudent (thesisTitle , supervisor)

e Instructor (rank, supervisedStudents )
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® Favor (prefer) composition over inheritance
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