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Shape
TwoDimensionalShape ThreeDimensionalShape
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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
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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‘"W )'
return birthDate; Q4 . ‘
public int getSalary () {
return salary; Cawl G jlwn hg, el s Ly Ll
}
(" // Teacher variables & methods )

private Course[] courses;
public Course[] getOfferedCourses () {
return courses; o)ooy?jdﬁbg
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public class Teacher|extends Employee| {
private Course[] courses;
public Course[] getOfferedCourses () {
return courses;

}
AS o s oyl Employee oI5 5l Teacher s e

cwl Employee 5 ;5L o55,5 Teacher o
s, o0 &l 4 Teacher sl Employee glasis g o S5 @
3,01, oo g v S5g ol aen Teacher o
M g.n.’).u o)l.ggd ‘) LQUT ML’ ‘a)y 45 U"‘ Uﬁ“b ®
Teacher t = new Teacher(); :Jle ®

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.l4*radius*radius;

}
}

class Rectangle extends Shape{
private int width, length;

public double getArea () {
return width*length;

}
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Employee

— name : String

— nationalID : String
— salary : int

— birthDate : Date

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

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

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

UML Class Diagram e

o NS b o slp 5,050 @

3l alide slao S @

el 5 b e Jul e o

3,18 o> aclqd UML Joges @

LIS slo Sy g bake ©
(s yd Tyl
Lo oS (o Ly, @

jm @t Bl ozl aliakbary@asta.ir

I T G



UML Class Diagram gl ¢ (5599 Jbo

Shape

Rectangle

- length : double
- width : double

Circle

- radius : double

Square

~ b
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- 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; ] J&o

grivate Long nationalIDg
\

public String getName () {
return name;

}

public void setName (String name) ({
this.name = name;
}
public Long getNationalID() ({
return nationallID;
}
public void setNationallD (Long nationalID) ({
this.nationallID = nationallD;
\ L )
( public void show() { b
System.out.println("Person: name=" + name
+ " ,nationalID=" + nationallD);
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class Student |extends Personk
private String|studentID;
(fpublic void setStuden tring studentID) {)
this.studentlID = studentID;

}
public String getStudentID () {

return studentID; (LS dzwgd)

Wue glaaie

}

public void takeCourse (Course course) {

N, y
‘public void show () { 3

System.out.println ("Student: name=" +| getName ()
+ ",nationalID=" +| getNationallD ()
+ " ,studentID=" + studentID); WS 51 sl 31 solaiw!

(Override) v SO Gy y25 s

&
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Person pl = new Person();

pl.setName ("Ali Alavi");
pl.setNationalID (1498670972L) ;

pl.show() ;

) as (@L@)Lﬁé}) @L@M

(Student st = new Student () ;
Wogs suls iy y25 Person

st.setName ("Ali Alavi") ;

st.setNationalID (1498670972L) ;
st. setStudentID ("89072456") ;ERREPERISIAIT: ) AP IPA PR
'st.show() ;
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class A { class B extends A {
public int x; public int vy;
public int f(){ public int f(){
return x; return y;
} }
} }
A a = new A();
oS = L Tz ol ashad (pl (29> @
B b= new B();
b.x = 2; : ol
Tt el
b.y = 3; 1
System.out.println(a.f());
System.out.println(b.f()); 3
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private ; package access . public . s Zolaw 1s 5Tl @
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Modifier Class Package Subclass World
public Y Y Y Y 3990
protected Y Y Y X
no modifier Y Y X X
private Y X X X
Cowl osliul JB la oM ass 5l :( 0g0e) Public e
Col solazul LB o oS 55 5 ((bgaxo) Protected e
Ca o0liiasl LB o2 ai ylod clo DS L 5l @
(s 3o o pwd) Package access o
(o) Private o
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+ pageMessage() : void — L coga> glacl @

Dictionary

- definitions : Int

+ definitonMessage() : void
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super.f(),; :Jixe

S o0 (Slo>18 ol iy a5 WSl o as Fuse 5l L

aily ails ooy S am 5o £) aie ST 0300, @
S = super.name; : ji.e
Sl 1358 550 oS 5l 5l gae G 4AS @ouiS s o el SUPET oS L@
Sl 230 190 WIS pod 5l gae G aS S s gu el thls SS L@
oINS gosijle Slgs1)8 00 npe 0157 @

super(name, id); : i e

Sgdsse Slgld G il eaisle S5 cnl L @
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super o 9,6 s Jlo

s S Sl )8 aS e iy ya5 5l dusee osliul @
it 5] 0,5 Override J o g

class Student extends Person{

public void show() {

[super.show(); ]

System.out.println(",studentID="+studentID),

}
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class Person{
private String name;
private String nationallD;
public Person(String name, String nationallID) {
this.name = name;
this.nationalID = nationallD;

¥
¥

class Student extends Person{

private long studentlID;

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

}

z=p
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class Parent{

protected [void f(){ U?.‘ G&’ﬂ)’
System.out.println("f() in Parent"); be aalae

gGknqig

¥

} public class Child extends Parent{
public| void f(){
System.out.println("f() in Child");
}

public void a(){ f(); }

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

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

) Parent parent = new Parent();
o Gy Child child = new Child();
f() in Parent parent.f();
f() in Child child.f();
£() in Child child.a();
£() in Child EMLELDL)E
. f() in Parent child.c();
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class A {

public int a; ?W Mbﬁ ai‘ @9?

public class B extends A{ 4SS
private int a;
public void £() {

5,15 cixe oz sl Override psgpi -

int a ; 35l e o ysile (6l -
this.a = 5, Pl a5 S 25 )0 (2o Sy < e -
super.a = 6; S )y 5 w4l sla S
a=4,;

System.out.println(a) | 4

System. ocut.println(this.a) 5
System.@ut.println{super.a); 6

}

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

}

}
—
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class Person{
private String name;
private String nationallD;
public Person(String name, String nationallID) {
this.name = name;
this.nationalID = nationallD;

} class Student extends Person{

private long studentID;

public Student(String name, String id, long studentID) {
super(name, id);
this.studentID = 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 nationallID) {
this.name = name;
this.nationalID = nationallD;

} Implicit super constructor Person() is undefined for default constructor.
} Must define an explicit constructor

class| Student |extends Person{
private Iong studentID;

¥

Person p = new Person("Ali Alavi", "1290562352");
Student s = new Student();
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class Human{

private Heart heart; m i iOIl \ “s 3
private Hand leftHand; (CO pOS t ) s - ﬁ
private Hand rightHand;

¥

3,10 0929 (6,500 sludl ay gl e i SU jo 25 @
2iss5 oo (COmposition) cus y bl ;pla ®

(is a ahl, L o) has a by, e
class Professor extends Human{ .
private University university; 18 akly, blie sloJlo o @
private Course[] courses; ./§‘¢x‘)}uisfil%b)9

¥

(code reuse) sume sdlicwl sl 6,508 by, oS 5 @

class Car extends Object{

private Engine engine; ilyg 2B gl oY S5 als e
private Tyre[] tyres;
}
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public class Sorting {
public List sort(List list) { J&D
// sort implementation
return list;

}

} [class DynamicDataSet extends Sorting {
// DynamicDataSet implementation

} : 589 dolip ;o @

s3ls 1,3 Sorting (WS 5 %5, |, DynamicDataSet LS I,Lb o

aS oolinwl DynamicDataSet S o s5lucs o SUIS! 5l wilgn 5 @

QLS>‘J"Q OL\M‘ @)

Cews Sorting s DynamicDatSet o .coas 1,8, 18 @ alayl, WS g0 oo ©

class DynamicDataSet{ S5 ‘@
private Sorting sorting = new Sorting(); el NP
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o0 > 5 Inheritance ,, 1, Composition . ls i a5 sblge ,o @
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Association, Composition, Aggregation :o,ls s glyl icuS 5 ®

UML s jliog @

Person | 0..* 0.* | Magazine
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int f(int a){return a;}
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@Override sl 9 Jbo

ﬁ&&cow‘ﬁi‘w‘sﬁ‘\}.
class Animal {
public void talk(){}

¥ L s tostring |, toSrting e
class Dog extends Animal{

rivate String name; fo2o,S o0 b Talk |, talk
|@Override |

Dog 5" iy a3

public String toString() ({ s s talk ol aloyelly Lo
, return name; puid S oo
@Override S5 @Override ¢ Ka il @

pubIic void talk() { e el sloal ol
System.out.printh("Hop!");T*ﬁf 5okl (pl B oS o
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public class Superclass{

: > O
private void a(){} TP Tl
void b(int a){} ¢LL¢£:(190(5uu;°0
protected void c(String a){} /
public void d(int a, int b){} JUES A BY: IRV

) public class Subclass ol S D an, e
extends Superclass{
public void g(){...} N g0 2 aS b ys a0
} asl (package) i SO o
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class Superclass{

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

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

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

public class Subclass extends Superclass{

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

protected void f(String a){ System.out.println("6"); }
public void f(int a, int b){ System.out.println("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); t.f(1,2); 4

s.f("1"); t.f("1"); '3

s.f(1,2);
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Java How to Program (Deitel & Deitel)

Sl 9- Object-Oriented Programming:

Inheritance

—

HOW TO PROGRAM

N _TENTH EDITION
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e Object
e Person (name, phoneNumber)
e Student (average, entranceYear)
e GraduateStudent (thesisTitle, supervisor)

e Instructor (rank, supervisedStudents)

b
g jm (e Ul ozl aliakbary@asta.ir by 0



Sl g g S g

% 15 oulee 4> (duplicate code) 1,55 o5 4 (cOpy/paste) o5 5@

(Multiple Inheritance) 5w cil,, ®
CaiS oo obul IWSCio 4> @
Diamond ProblemO
faS oo Sty ol 5l plagly ax @
fosS oo Slotin 1) allas &dl g 5l plo S ax ol L5 @
Qw‘ 0 “,.io.o A ‘9L> )O &L?du.} u.:‘)s )‘ [glim:’ ¢\.> ®

Object DS slaa.®

aliakbary@asta.ir by o



Gopg (40131) ity § S i

sslgse i (Annotation) g Kail> o,L,0®
ol gleop)ls a @
ted lol> o @OVerride ;> ) 6,558 pie slos ) Kiaisl> a> ©
UML Class Diagram @
logy| slaciglas 9 oS 5 (slo oy, @
e Association, Aggregation, Composition
UML jlsgei jo byl cogles ®
awdd o i iy ], S > @

® Favor (prefer) composition over inheritance
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