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<<Super Class>>

What is Inheritance?

Person ﬂ."lﬂu
-Name GJLJ—DJI
. (P
-Address
Nationality Generalization vs. Specialization

+seNamee ()
+setAge ()
+setAddress( )
+setNationality ()

+getNamee ()

+getAge ()

+getAddress ()

+getNationality ()

/
| |
<<Sub Class>> <<Sub Class>>
Student Employee

-StudyLevel -Salary
-Specialization -Rank
-GPA Job
+setStudyLevel () +setSalary ()
+setSpecialization () +setRank ()
+setGPA() +setjob ()
+getStudyLevel () +getSalary ()
+getSpecialization () +getRank ()
+getGPA () +getjob ()
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<<Super Class>>

Person

-Name

-Age
-Address
-Nationality

ZY
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+setName ()
+setAge ()
+setAddress( 0)
+setNationality ()
+getName ()
+getAge ()
+getAddress ()
+getNationality ()

1

<<Sub Class>>

Student

-StudyLevel
-Specialization

-GPA

+setStudyLevel ()
+setSpecialization ()
+setGPA()
+getStudyLevel ()
+getSpecialization ()

+getGPA ()

|

<<Sub Class>>

Employee

-Salary
-Rank
-Job

+setSalary ()
+setRank ()
+setjob ()
+getSalary ()
+getRank ()
+getjob ()

<<Sub Class>>

SalariedEmployee

-Bonus

-Deductions

<<Sub Class>>

HourlyEmployee

-WorkingHours

-HourRate

+setBonus ()
+setDeductions ()
+getBonus ()

+getDeductions ()

+setWorkingHours ()
+setHourRate ()
+getWorkingHours ()

+getHourRate ()
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<<Sub Class>>

Student

-StudyLevel
-Specialization

-GPA

<<Sub Class>>

Employee

ZY
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+setStudyLevel ()
+setSpecialization ()
+setGPA()
+getStudyLevel ()
+getSpecialization ()

+getGPA ()

-Salary
-Rank
-Job

+setSalary ()
+setRank ()
+setjob ()
+getSalary ()
+getRank ()
+getjob ()

<<Sub Class>>

SalariedEmployee

-Bonus

-Deductions

<<Sub Class>>

HourlyEmployee

+setBonus ()
+setDeductions ()
+getBonus ()

+getDeductions ()

-WorkingHours

-HourRate

+setWorkingHours ()
+setHourRate ()
+getWorkingHours ()

+getHourRate ()
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The “is a” Relationship

Jisa" 48Me oud inherited class 4, oJ1 4 dallg 4ygd | superclass Ldall daadall s d8Mall

Student I "isa " Ldadl ol Cdls -

Person jaxi"isa" abell-

.Employee ilyge "isa" yoly calygll -

.vehicle 48 "isa" 3,Leud! -
rilled ol (5K e

oaibas LLs) Oads Byl aas LS Bale] of Lt Sinan Llases Adlis| ailbasg alall ST (asbas aas -
. inheritance &l 53l cyai Log ciliall o "is a " a8e (LAY 41 y5dl alusin! 0iy (OOP Azmapdl § o

s like a Cao gy @149 ceaile J) methods 3,k of data members &ldana &yl Caiall il 13] :Tatasda
:Jis hasa ‘jﬁj‘.ﬁ dicas Slia¥| sia h’-jS)S O Al dia us\S;L:uij Sliol b o e‘.\:ﬁi—w‘ e 2ddasHa

-car has a door, car has a window (Composition)

2024/2025 133 dzmay — Ailaglas duntia - 5Ll daal> https://manara.edu.sy/ g


https://manara.edu.sy/

Y

6jliall

The “is a” Relationship

wdigall &l yud extend parwgd LiSay @

.subclass 4 a1l 4adnllg superclass Ldall addall Joada Inheritance o
.general goall gl aladl Caiall 9o M i -

specialized ozl Giall P gf')-"-" Sl -

* The subclass is based on, or extended from, the superclass.

. BaseClasses dewlu¥! g1 Superclasses Llall of ParentClasses ¢ LY daday &yed| cladall goud -
.derivedClasses daiid | oladatl Uayl subClasses dee yall «ChildClasses ¢ Lu¥L &1 gl ladall qaud -

.as parent classes and child classes ¢l Cliyol g atlgl Caiie dliay Blia¥l o a8Mall Lol (Say e
Le éi LS Bale] O9a superclass diygl| Bla¥l o codludlly Joazdl (45y/¢l1) subclass duc yall CdlioMl Eiy5e
.subclass g,.:." digall Jlsnas %QJL«.«E J3.5.> Slzag o Sy
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Inheritance

Eaygll Caiall Jidg &yl gl Caiall uasle caiall iy Jos d Java J extends 4> Liall AalSd) alusiw! piy @
public class Employee extends Person
e Blia¥l s il LS o Reusability alasiw| sale) fda G ediud - dgpne ga leSe
Ayl JS wie p ot Buslg 8y Y m@&.&.y]agl Oldang Jd> 8L wic -
final @,lall luele Lo ool 7z lises (&1 ddoylall e oo (S -
dols L(,’i e L(‘.n.y.aS o3 ‘é’\J‘ superclass 4ol | sl cliacie
slac¥l | Jsuogll oSan ¥y subclass (£,a01 Caiall e (58 Lad) wic 8,S1001 § a9 g0 - WSyg -
superclass Je¥! cainll public methods lall §,all ¥ subclass il digall L8 (e &gl aivall 4o lsl!
:public or protected (n8,all superclass diall cliacie
subclass £,31) Caiall e 8 il Ll Jgso Il e - Fyall Giall S (e Aig 9w -
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Inheritance, Fields and Methods

*When an instance of the subclass is created, the non-private methods of the superclass are available

through the subclass object.
Employee emp1=new Employee();
empl.set_Age(30);
System.out.println(“Age =" + emp1.get_Age());

. Non-private fields of the superclass are available in the subclass.

Set_Age(30);
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Calling The Superclass Constructor PA Inheritance and Constructors
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Calling The Superclass Constructor PA Overriding Superclass Methods
deola
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A Caiall B Jie aedgrll uds L Aanylo £3all Caiyall (5K, A3 @
Lewlis Loy overrides LS Bale] cumy | Caiall @yl oo dudiadl § (£5a)) ciivall Adsyle cudlis 13) ¥/
(91§ 0392 ok 1) s Ll | syl Byt & lall Jadia JLdlig overrides &S Bale] puoly 1da iyad v/

Los| aedoidl uding cndidd! (naiall (a9 getSalary()  Law! Employee cainll (o 839290 Adayls Ligud
49 il y 49d SalariedEmployee §iidl caivall (lads ol clles EmployeeY!| Ciiws) dalises wlus Uslaay
(2o ludly aslebud! o sue dcludl Jons HourlyEmployee siid| caiall (ilogyas dile g o518
getSalary() {return salary;} ceuei Employee ciiall posss ©

.getSalary() {return salary+bonus-deductions ;} olus 44,k SalariedEmployee 3iid| aiall o
getSalary(){return working_hours*hours_rate;} cilises slu> 44s,kay HourlyEmployee aiall (raisg @

) e By utly s Aol (£ 5all Ciinall dis ol e (£ il ciisall (e (5 ot @

Jeand! JATY) (0539 Spdilin (£yall caisall ddsybs (Me| S8 @Override sep ol Gelad)l alidiv oy ©
Java dzme g Sl (2 §override LJ Jue gddl idly S| el (mle
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Calling The Superclass Constructor %

Employee ?JLI_DJI
public double get_salary()
{
return salary;
}

Salaried Employee

public double get_salary()
{

return salary+bonus-deductions;

}

Hourly Employee

public double get_salary()

{ return working_hours*hours_rate;

}

Overriding Superclass Methods
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Calling The Superclass Constructor PA Overriding Superclass Methods
Jre

o super duliall Aalsdl o luseiw! Sy S Cis 2(33,3.4 ¥l e § das,b] overridden ¢ly>| ic e

oo Sliled! S delidat printAllDatails() dossl gein b (oyaid ¢ (¥l Chie (o Y1 Ciio 4dayb ¢l Jo

oo B Slily deldsy b yi Leie JLdLig SalariedEmployee aivo (rosss disliS sale] iy Employee aivall
bdd wunll il yasmle LSy Lglalis 7 Lis SalariedEmployee —aisall

public void printAllDatails()

{super.printAllDatails();

System.outprintln("\n rank "+rank+"\n job "+job +"\n salary =" + getSalary()); }

.overridden ¢ da Ul Wl 3 Jeasetd) (oo peatd) ooy llia

umd&atﬁﬂdﬁgcﬁigiéﬁi@ﬁw|M@Moﬁumdgﬂﬁwﬂlﬂ| Jrosdl G o
(53l Jadd Lals éi Bl g Weud Lt (195G overridden wic (L AST of cisend Lot

Laptginheritance &l 90l da8Me § o5l 31 Jaseidl Souzmy Ol Sy ®
4l yoll addle § ladd overriding &soy Ol Sas @
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public final double getSalary() {

return salary;
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Protected Members
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Package A1;

public class Shape

{
private double height; // To hold height.
private double width; //To hold width or base

/**
*The setValue method sets the data

*in the height and width field.
*/

public void setValues(double height, double width)
{

this.height = height;

this.width = width;

Py

6)liadl

Protected Members

Package A2;

public class Rectangle extends Shape

{

/**
* The method returns the area

* of rectangle.

*/

public double getArea()
{
return height * width;

//accessing protected members

}
}

2024/2025 1.8 3 dzmay — dloglas duvntiar - 3, | daal>
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public class Person

{

private
private
private
private

Y

Protected Members

6jliall
String name;
double age;
String address;

boolean nationality;

public Person ()

{System.out.println (" def. const Parent run \"super class\" \n "); }

public Person(String n, double age, String ad, boolean nat)

{System.out.

name =
public
public
public
public
public
public

n,

void
void
void
void

println (" par. const Parent run \"super class\" \n ");
this.age=age; address = ad; nationality= nat; }

setName (String n) {name=n; }

setAge (double a) {age=a;}

setAddress ( String ad) {address=ad; }

setNationality (boolean b) {nationality = Db;}

String getName () {return name; }

double getAge () {return age;}
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public String getAddress () {return address;}
public boolean getNationality () {return nationality;}

public void printAllDatails () {System.out.println(" -\n name = "+name+ "\n
Age "+ age +"\n Address "+ address + “\n nationality =
}// end Person

Protected Members

" +nationality);}

public class Student extends Person

{ private int stadylevel;
private String specialization;
private double GPA;

Student () {System.out.println (" def. const Student run \"sub class\"\n"); }
Student (String n, double age, String ad, boolean nat,int sL, String sp,

double gpa) {System.out.println(" par. const Student run \"sub class\"\n");

/* The Student class has 7 parameters, 4 inherited from class Person and 3

declared For this reason we will call the constructor of the parent class and send
it 4 parameters */

2024/2025 183 dzays — Asiloglas ductia - 5Ll Zasl> https://manara.edu.sy/ =
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Protected Members

dsols
super ( n, age, ad, nat);
stadyLevel=sL; speclalization=sp;
GPA=gpa; }
//Override method printAllDatails
@Override
public void printAllDatails|()
{ super.printAllDatails() ;
System.out.println ("\n stadyLevel = "+stadylLevel +"\n specialization

"+specialization+"\n GPA "+GPA); }

/*public void print () { System.out.println("\n name ="+ getName ()+ "\n age=
"+ getAge () +"\n address ="+ getAddress()+ "\n nationality = "+
getNationality ()+"\n stadyLevel = "+stadyLevel + "\n specialization

"t+specialization+"\n GPA "+GPA); }*/

2024/2025 153 dmay — &laglae duwain - 3yl | dael> https://manara.edu.sy/ 20
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Protected Members

public void setStadylevel (int stadylevel) {this.stadylevel = stadylLevel;}
public int getStadylLevel () {return stadylLevel; }
public void setSpecialization (String specialization) {

this.specialization = specilalization; }
public String getSpecialization () {return specialization; }
public void setGPA (double gpa) { GPA = gpa; }

public double getGPA() {return GPA;}
}// end class Student

public class Employee extends Person
{ double salary; double rank; String job;
Employee () {System.out.println (" def. const Employee run \"sub class\"\n");}
Employee (String n, double age, String ad, boolean nat, double sa,double ra,
String jo) { super (n, age, ad, nat); salary=sa;
rank=ra; job=7j0; }
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PA Protected Members

deola
0)liaJl
//Override method printAllDatails
@Override
public void printAllDatails()
{ super.printAllDatails () ;

System.out.println("\n rank "+rank+"\n job "+job +"\n salary

+ getSalary()); }
//If the method signature is changed in the base class,

// Java will alert that this method has been Override

//2public double getSalary();
public double getSalary() {return salary;}
public void setSalary(double salary) { this.salary = salary;}

public double getRank() {return rank; }
public void setRank (double rank) {this.rank = rank; }
public String getJob () {return job; }

public void setJob (String job) { this.job = job;}
}// end class Employee

1)

2024/2025 153 &may — 4cloglas dwctia - 8Ll dasl> https://manara.edu.sy/
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public class SalaredEmployee extends Employee
{double bonus; double deduction;

public SalaredEmployee () {}
public SalaredEmployee (String n, double age, String ad, boolean nat, double sa,

double ra, String jo, double bo, double det)

{ super (n, age, ad, nat, sa, ra, Jo);bonus=bo; deduction=det; }
@Override
public double getSalary () {return salary + bonus-deduction;}
@Override
public void printAllDatails()
{ super.printAllDatails () ;
System.out.println("\n bonus = "+bonus +"\n deduction "+deduction+ "Salary
= "+ getSalary () )}

}// end class SalaredEmployee

2024/2025 15 3 dmays — doleglas dwuin - 5Ll daal> https://manara.edu.sy/ 23
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public class HourlyEmployee extends Employee
{ double houreRate; double numberOfHours;

public HourlyEmployee () { }
// TODO Auto-generated constructor stub

public HourlyEmployee (String n, double age, String ad, boolean nat,double sa,
double ra, String jo, double hR, double nOH)

{super (n, age, ad, nat, sa, ra, Jo); houreRate=hR; numberOfHours=nOH; }
@Override
public void printAllDatails()
{ super.printAllDatails () ;
System.out.println ("\n houreRate = "+ houreRate+"\n numberOfHours"+numberOfHours +
"\n Salary = "+getSalary () ); }
@Override
public double getSalary () {return houreRate * numberOfHours; }

}// end class HourlyEmployee

2024/2025 183 dzays — Asiloglas ductia - 5Ll Zasl> https://manara.edu.sy/ e
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Protected Members

public class StudentTest
{ public static void main(String [] argc) {

/* When creating an object of a child class without parameter,
* 1t will call the constructor of the parent class
* and then the constructor of the child */

Student stu0 = new Student() ;

// Create an object of class Person
//and call the public methods to print the default value

Person pl=new Person ("ahmadO",31,"tartus", false);// pl.printAllDatails() ;
//System.out.println("---");

pl.printAllDatails () ;

/* Create an object of class Student and call the public method printS() to print
its data*/

Student stul=new Student("ahmad",33.5,"lattakia", true, 4, "IT", 4.2);
stul.printAllDatails () ;

2024/2025 183 dmays — duiloglae duain - §,Ll| dasl> https://manara.edu.sy/ 25
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Employee el= new Employee("ali",22.5, "hama", true, 200000,1.1,"Engineer");
el.printAllDatails () ;
/* Appeal Override printAllDatails method 1 */

//Create an object of class SalaredEmployee and call the public methods

Protected Members

SalaredEmployee sel= new SalaredEmployee ("adam",33.3, "syr",true , 3000,2.2,
"Eng", 700,200) ;
sel.printAllDatails () ;

// object of type Employer that also reference to an object of type Employee
Employee ell= new Employee ("nader",22.5,"tartus", true, 300000,3.1,"Engineer");
ell.printAllDatails();

//object of type Employer that also reference to an object of type SataredEmployee
Employee e2= new SalaredEmployee ("adam",33.3, '"syr",true , 3000,2.2, "Eng",
700,200); e2.printAllDatails(); /*1 */

// getSalary () from SalaredEmployee Here, the method must have a root in the base
class, otherwise it will not be called

2024/2025 183 dzays — Asiloglas ductia - 5Ll Zasl> https://manara.edu.sy/ e
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Protected Members

//A reference from derived class cannot refer to a base class

System.out.println("\n\n");

HourlyEmployee hEl= new HourlyEmployee ("Adam2", 33,
"eng", 20,100);

hEl.printAllDatails();

}// end main

"latakia", true, 10000,

1.1,

2024/2025 13 3 day — acloglas dwotia - 5,Ll | 2asls https://manara.edu.sy/
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Protected Members

def. con. Parent run "super class'
name = null

Age 0.0

Address null

ationality = false

par. con. Parent run "super class'
name = Ahmad

Age 31.0

Address Syr. tartus

ationality = false

par. con. Parent run "super class"
par. con. Student run "sub class"
name = Hakim

Age 33.5

Address Syr. lattakia

ationality = true

stadylLevel =4
specialization IT
GPA 4.2

par. con. Parent run "super class"
par. con. Employee run "sub class"
name = Ali

Age 22.5

Address Syr. hama

ationality = true

rank 1.1
job Engineer
salary = 200000.0

par. con. Parent run "super class"
par. con. Employee run "sub class"
par. con. SatEmployee run "sub class'

name = Hana

Age 33.3

Address Lib. beirut
ationality = true

rank 2.2
job Copywriter
salary = 3500.0

bonus =700.0
deduction 200.0Salary = 3500.0

par. con. Parent run "super class"
par. con. Employee run "sub class"

name = Nader

Age 22.5

Address Syr. Damascus
ationality = true

rank 3.1
job Engineer
salary = 300000.0

par. con. Parent run "super class"
par. con. Employee run "sub class"
par. con. SatEmployee run "sub class'

name = Adam

Age 33.3

Address Jor. Amman
ationality = true

rank 2.2

job manager

salary = 3500.0

bonus =700.0

deduction 200.0Salary = 3500.0

par. con. Parent run "super class"
par. con. Employee run "sub class"
par. con. HouEmployee run "sub class'

name = Mohamad
Age 33.0

Address Egy. Cairo
ationality = true

rank 1.1
job Technical
salary = 2000.0

houreRate = 20.0
numberOfHours 100.0
Salary = 2000.0

https://manara.edu.sy/
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PA Overriding method

doola (replacement or expansion)
ool
Overriding 35| yloll asya385le¥ (negi gy
expansion acwgillg replacement Jladw| Lea-

o | o I G Lddg &L get_salary() dasylo 44 liS Balel Lid,kas ireplacement Jlodw| o
oo Bl Sslies Ayl Jlo B cciiall it s35msbly Loolisa 1 Aislall sims gl 52
P Bugu> danb S oY bla.a Il 4 cwakiuly super.get salary() ; Geud Q¥ Cdigo

g ypd! ddsylall Jlodul

deldat printAllDatails() 4aybo ‘a\.\.eu_w" [ :J.&i Jlx) cbs-wg-ﬁ‘ 4yl constructors ﬁ‘-‘i"‘—“% .

GO9S s Jgi b Gboll kil JLSY Employee civall poss Lawsiy Person &loglas
wie (abgll jasmle 4,LS o5 super. printAllDatails(); JWI 349 Person delds ddyb 3lslie
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% Reference type and object type

waloge g5 (o (P pdag e lrga o5 (e a2 L (S @
Employee e1=new Employee (“adam”,30,”"Hama”, ...);
(Je¥) (o Flin e Gy —iboga) SalariedEmployee Ciivo (0 (S50 sdag €2 (Employee $43 (po azpa Laud (Sl o
Ay s S Adalall Liw JSI o s
Employee e2 =new SalariedEmployee (“mona”,20,”Aleppo”, ...,,,800,50);
Employee (reis 6392 9hl 4as lall ddis e el.get_salary(); 4as,datl 8labia wic @
2 Jdis ew ddsyb Ll adom e g8 S0 Lgi SalariedEmployee (ross 4as,dall Jdis e e2.get_salary(); 5\.:‘-211.33
A 4yl Bliadl S e ddpan JLILy Y1 iall ey 8392 90 get_salary() o) @
sde>oll Caiall  wdi e o561 o ol Lple Syl oy o €2 0 Lgll o359 SalariedEmployee oy 48,240 @M .
.Employee L diall frass i 2l LJ L“g\J\ Solall e ¥ a2t lg Employee g2 e2 ;l.?,.l‘ g )| 42Lu?},la." o
s v ool I s o SalariedEmployee giid| siall fpo (HIET -\ Sasd o
SalariedEmployee e3= new Employee (“adam”,30,”"Hama”, ...); //X
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