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Introduction
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CHAPTER 1
Why learn Object-Oriented
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-1 Al Y dsa Ll J oY) & sl

#include<iostream>
using namespace std;

int main(int argv,char **argc)
{

int width;

int length;

int area;

cout << "please enter (width):" << endl;
cin >> width;
cout << "please enter (length):" << endl;

cin >> length;
area = length*width;
cout << " your area 1is : " << area << endl;

return O;

a1 A J205 Al Sland) 5 ) pladl) may IS 8 Jaseay 35S0 1
Gemty 981 8 g ol ja 10 Aplend) 038 Jamy o580 o Ll 13} 2e i (S
sl Asa ) (e g il 138 (8 3A ) 8 138 G ye 10 ylauY) o3 (aal s
i A el 034 e i 5 e JS A guai€ JA12 35SV 038 L 3581 131 2S5 e 13
Ale X1l a 9815 pa S 5 1ol Bas) 93 ja ABUS, o 683 8 g W) Saay 3 SI) a3y
Caanill 5 AU dga 3 U5 138 elediad) L ol o) el L (iS5 g
- S Lo sgda raal
- a5l A all 400N 45y L)

#include<iostream>

using namespace std;
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using namespace std;
class Rect({
public:
int width;
int length;
int area;
void get area()

{

cout << "please enter (width) :" << endl;
cin >> width;
cout << "please enter (length):" << endl;

cin >> length;
area = width*length;
cout << " your area is : " << area << endl;

bi
int main ()
{
// code call only
Rect rl; rl.get area();
return O;
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R P PORH| FLAR I

1. wdedl (Encapsulation).

2. wblJl <le>| (Data Hiding).
3. Whuoll (Inheritance).

4, JIS_wVlsass (Polymorphism).

: Al adla

Ailsl) Ao yall 5 Al pa¥l daw ol (e 38 a0 — |
Jardl 31 85 S i) (e 4 sllas dga gall 4K daa il -2
3 JS Al AU (Vg Ailediudy o8 o5 2l 53 je 35S0 JSa iiS) - 3

Jﬂiﬁ\@@)ﬁ'&)}d\a& \)4;\}




-
s
~ New system technology — Mahmoud said

Procedural vs. Object-Oriented Programming

ﬁrocedural: \ ﬂbject-ol'lented:

« Object focused design

& Top down design

[ i

& Limited code reuse

« Complex design

.

« Complex code

.

'8

G rm—e
Gt
VS.
Gt
ﬁ

& Global data focused « Protected data

. <

\

J

Lo Code reuse ]
)

J

4

CHAPTER 2

definitions about Object-Oriented

Class I sa La— 1
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(Object) cASl sa La—2

Methods ) -4 L —3
Encapsulation ! s W —4
Inheritance 4, 2 W -5
Polymorphism JS&Y) 2ae3 8 e — 6

CLASS ) 54 La

Onand M o g yal Y1 (e Ao sama 4y (330 o 58 8 (e 3 jle
LSl g palliad
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Qh@\o&&s#&\uﬂb}b&hw\H@wxdﬂ

CLASS Name

DATA input

(humen/machine) Methods attributes

¢ GOS ) lial 13l

dalall o) &Y Jrad ol Sy . Lgaia g Al el 81 aeny o g8 s
35SV 5 Ll jally dalall ol V) Gl 5 dane auly dgand 5 (IS b Al
L bl ae ) @8 Jlaaily Al

(Object)cslsll s L
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s Ll Dl o585 () (Say oDISU Al Zalad) il inmy adiiasi
Alealledn a1 R gl s s Ainlln ans i ) i

- LQ_AABLA.A
5!..'5"“ U e\dilub. Y| Lﬁﬁ\ 3% f‘“y\ RS (’;A;.u.u.\ Q\ M yj (,,_m\ \_QJ 1
(overloading, overriding) 4akisal

allas Lol Jaxd i) L g 55 yant gy — 2

UJM\(:M\(‘:\JSSM‘)‘U»%QAQS\SJASdme\@bm‘@Y—3

Encapsulation 4 s L




s
<

New system technology — Mahmoud said
Module 5 43 33e QLS shall g alliadll 8 4L de gane (o 3 ke oo
¢ Ll 13 5 La 13
S Jaly LS Ll laall aies aaend oo
el deasll (8 aSail) g LS gld) g e sleall ) seda e oS Jae

Sl ialen 2yl 8 oSl ) e ledl e lid) e e sl sed

behaviour

Access
Control

Encapsulation

(Inheritance) 431l & L




-
f({l_ﬂST
S New system technology — Mahmoud said

3] Ble )y IS shas s atliad (po il G a0y ¢ 5 JS B 51 0
il S L iy ) IS L) 5 iladl) any ) s s

s Jlantiny 2 681 Y Cusar o jaay Le paad) Ga3ISH Jala 0585 o) g (S

2 OSSO Sy Al DS sl s paibiad (s 4gy OIS @bl oS Laia
e (e adalay Le IS 380 a6 gy S 12 JDlaialy & 85 () SliSasd a) <Y
P b )l GuMSN 8oy il il () 5 (5 AT B e 4RSS ) ST ()

- 4nY) Clball Adalyy as s Animal 4es) Cilil sl £ 5 a3 Ll

P OLS glall ol gl a5 Giguall g sl 5 A

(do_walk, do_stop, do_sit, do_sound)
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C ool el ol SY bl 8 0 As gl Jeng 0685 () ey (oaa n iS5
JISEY) 20 5 4o dalal) dalall dnencdll

POLYMORPHISM MEANS THAT SOME CODE OR
OPERATIONS OR OBJECTS BEHAVE DIFFERENTLY
IN DIFFERENT CONTEXTS.

++ ‘.”;‘.‘J\ u L.; S:. .... ‘}QJ
sl Vs S

» Overloading
» Overwriting/Overriding
» Instance from child-Class pointer to parent-Class

Parameters J) sac & i (K15 au) (udsMethods 4 ) S5 — ]
el g a5

Virtual methods aladiul —2

New keyword alasiul —3

Ladic P\w%&\ﬁju?bui&\eﬁugsd&ﬂ\ \M@Gmyus
Lo ailad iany Al o i ol daadlall 4l Jasy L Ja
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Polygon

+computeArea() : double

Triangle Rectangle
+computeArea() : double +computeArea() : double
Square

L3SV 038 b a5 LS

Employee *emplP;
emplP = &empl; // make point to an Employee

cout << "Pay: " << emplP->pay(40.0); // call Employee::pay()
emplP = &mgr; // make point to a Manager
cout << "Pay: " << emplP->pay(40.0); // please--Manager::pay()?
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CHAPTER 3

The difference between structure & Classes

4 structure Je a8 S
4 Class Jers o585 S
Uil sl g agin COUAY Lo
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Structure Je= a s S

oo Onegsal (a0 Al (53015 ) SY) and 1 1 pei] Ul 58 13

ol 5 Al ety o 585 O g 48] J 581 L Ll (S5 & ylaill o L&Y g iy sladl
i s Balad) (e Ulsa 5 138 ((Aaiad (o alad (S0 3 5K alei Y ol SV ala
(slo 3B ¢S Y ol el ylail alaty o 685 G g Al A (5 8 e e sl

P dSad) L
L bl (e B yriia o) gl auzay o)) Sy | bl JSLa ¢ il aal 8

5 il iy ey 380y L) 1530 G a5 s sl a
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struct NameOfStruct{
// Code
/] o) oS! A LESy agds Lo
int testNum;

+ B ) A A3 Ol i o o 55 (S

int main ()
{
NameOfStruct instance;
instance.testNum = 5;
cout << "print value : " << instance.testNum << endl;
return 0;
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Class Jaxs a5 (S

class nameOfClass{
public:
int width;
int legnth;
int area = width * legnth;

}i

3k pale
Access modifier ¢)sl (s ¢ 53 APUblic 4l
. Laay 4&&:‘—3“yﬁﬁ<_jj¢uggﬁhj

+ Al AN Jay (Ol aadiind Cass

int main () {
nameOfClass objectl;
objectl.width = 5;
objectl.legnth =4;
int calc area = objectl.area;
cout << calc area << endl;
return 0;

}
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polymorphism 4dliae OYA Gaae
Interface scxn Y
Interface class and abstraction class &1
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CHAPTER 4

using Classes

UML s L — 1

class diagram s W —2
learaai 43S g QEMal) & L — 3
Al (5 S (WIS Ll - 4
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‘UML s L

Josa ) alaill At 1 pealinll Cim 5l Aapa 2385 33s sall ayarail) 42
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s Al il £ ) gl

One-to-One : Js¥ ¢ il
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—

One-to-Many : 24l g sl

QLI (10 de gana g (IS G0 ABle aiiay o 68 (5 g8 ClERl (e & ) 12 B

pgaalay o 53y Ol (e dae 4al (s yae JSI8 ALl 4383e 5 ol JUe
) a5 LS e e sane Al 2 5 (IS e padl
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Many-to-Many : &dWl ¢ il

Al ey g Al Ao gana g QLK (e de gana G 058 SR (e g 6l 12a
M >N OR (* > *)

s Qe AN Kl aasd 4 slise Cand Y1 @l aae ()5S0 of Sy
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class diagram s L

dadll Jalais "Class Diagram" il ¢ il Caua o) a5 (3las e aadiay
"objects" leary Lilidle 5 alaill L 53 sa sl

: c«l,pi\ P ) <alaall t._ﬂtﬁj
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L1

"name" <l "attributes"<blaall 5 < "operations”
4l e Jla1aa “class™

Clasks nmamae

il —— Customer - Jeeall
attributes : -Nname - ~=' | sirng

S -adress - Ol £ string
operations |::_—:: -nredltﬂatlnf__{-_.'._&‘:'-. i)

il aias!

;LHMZMJQ@M\@LA

> Aggregation : ik G ) (Sl g Al gl DSl Cp 4Bl g8
SE Al) o) (WS Cida Al 3B 13 Q) (IS (e Jiuia Y1 udIS 9S8 O
CON IS s Ao S

> Composition :<iia a3 13 duay M) gl (Sl G (ISl ABds
OSs Al 1) ) 2 Jlia Jardly () (DS B pBan 98 OF @) S
g2 i adl 0 8 2 g ga

> Dependency (2 A8dall (pa i i) (95 A Agalaie V)
Ll bl £ 55 o) cidlataal) Jiad o Lh » 68

s dan] KAl IS LS
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dlll S — ]
Aallly Aalal) 8004 pala S — 3

Taalll LIS 1 1Y) 5 5kl

Class diagram

+ name:String

+ liblD: Int
- GameRootID: Int
- GameRootName:

{String .

displaylistPlayer()
CreatePlayerForm()

CreatePlayer()

QW\J uau\ IS - ft_ul_“d\ 3)&\
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player

gameld:int
typeOfPlayer:String
Story:map<int,String>
animationMove:float

displayPlayerMaps()
-playStory()
playSound(playStory())
type_is():boolen

Move(anime):float
-computerPlayer()
actions(computerPlaver())
isWin()
Next()

) 5 Apad ) ol a3 ASilSha 5 43 Aalil) dpad )y e S Jiay 56

Aoalll Aalal) Al ald GOE - &) 5 ghaal)

ame

skyColor:Color
groundColor:Color

gorundODbjects:asset
skyObjects:asset

Move()
CameraRest()
EventMous()
Events()
focusPlayer()
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Calaall s 4y, 45l ) (A aSailly et J) 5 Liagl alalay 5 8Ll 5 4S jaiall
mouse or keyboard e baall vie o5 A

oz sall s 5 AV 5 GO (L o5 5 ClBMall piua )50 Sl gl 138 8
.BJ}A\a;‘&g

Ground Game + name:String
; + libID: Int

skyColor:Color lav

grgundCoIor:Color - GameRootID: Int P

gorundobjects:asset COl‘l‘lpOSitiOﬂ relation - GameROOtName' Aggregatiﬂn relation gameId:lnt )

skyObjects:asset ’IString " typeOfPlayer:String

One-to-One - . W Story:map<int,String>

Move() displaylistPlayer() animationMove:float

E\?g:ﬁﬁiis(t)() CreatePlayerForm() diiPlZ)’Plﬂ%erMaPSO
_p ay tory

Events() CreatePlayer() playSound(playStory())

focusPlayer() ’ type_is():boolen
Move(anime):float
-computerPlayer()
actions(computerPlayer())
isWin()
Next()
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CHAPTER 5

scope of class & Access modifier

Scope s L —1
Access modifier »W—2
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Scope » L

b oSl Y daladin) Sy Enay G AR A AU Sl Jae (gUad 5o
oS ag] Al Ll
ALK 48y 4l 2K e 3T

(::,.,->)
-1 Jha

class test({
int walk;
string name;

public:
void set walk(int);
void set name (string);
void set element name (void);
int get walk(void);
string get walk(void);
string get element name();
}i
// class scope
// :: 1s pointer for scope
void test::set walk(int w)
{
this.walk = w;

}
-2 Jbs

int main () {
test object;
// this shape is a scope ( .function name () )
object.set walk(24);
object.set name ("bosi");
object.set element name ("cat");
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return 0;

-3 b

int main () {

// scope of pointers to call members of class ( -> )
test *objR;
objR = object;

cout << "the fast of walk is: " << objR->get walk() << endl
string name = objR->get name();
string nameOfElement = objR->get element name () ;

return O;

Access modifier s

dyasll 4l paat e et dae pall 45 Jas Ay ) QLS (e e sana (o

: Lgiad OIS il e
& PUDIIC (oD A 1) il oKl Lol 585 Aalll 8 dpuast ) AaS
6 AY) dma ) iUl apeal

% Private : Jala &l Sall xaes olialy o 585 dalll 8 dad ) 4GS o

Lo oo Sl ) Aol adll s aa) aadain Vs (S

“» Protected : 2SI (gal DU Sall elealy o 085 dall) 8 40t ) 4alS o
OIS 138 (e A3 I a iy e V)
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CHAPTER 6

Inheritance

Single inheritance : &\

Multi-Inheritance :

saawiall 31 ) )
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Single inheritance : 53 &l 451

,Ade & yy el aaf g all g DS W) SIS el oS5 ) ea

Farent Class

Child Class

Fig: Single inheritance

- A4S

class staff
{
private:
char name[50];
int code;
public:
void getdatal();
void display () ;
}i

class typist: public staff
{
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private:
int speed;
public:
void getdatal();
void display ()

Multi-inheritance : saa=iall &) 5l

C oS e S Ge 2l g IS A oa
ol Aad e alanal) cilalll (any 8 gl 3 g 4+ o) Aady Aala 5 J0e A

Person
Name Age
Faculty Student
TA
Name & Age
needed only once




s

class Person {
// Data members of person
public:

~ New system technology — Mahmoud said

Person (int x) { cout << "Person::Person(int ) called"

}i

class Faculty : public Person {
// data members of Faculty
public:
Faculty(int x) :Person (x) {
cout<<"Faculty::Faculty (int )
}
}i

class Student : public Person {
// data members of Student
public:
Student (int x) :Person (x) {
cout<<"Student: :Student (int
}
}i
// multi-inherited

)

called"<< endl;

called"<< endl;

class TA : public Faculty, public Student {

public:
TA (int x) :Student (x), Faculty (x)

{

cout<<"TA::TA (int ) called"<< endl;

}
}s

int main () {
TA tal (40);
return 0;

}

<< endl;
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CHAPTER 7

Polymorphism

(overloading methods) J! sall JWK&) aae3 — ]
(virtual method) 4xea sl Jisall oa e —2
(override) 4wea sl I sall JISE) 23448 — 3
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(overloading methods) Jisall JIS&) aaas
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-: Al 488

class printData {
public:
void print (int 1) {
cout << "Printing int: " << i1 << endl;

}

void print (double £f) {
cout << "Printing float: " << f << endl;

}

void print (char* c) {
cout << "Printing character: " << ¢ << endl;

}
}i
(virtual methods) 4 sl J)sall & W

Alall 43 2l giall OIS (e SRl SISY) JA)a Ll jatisale) (S J)go (o
. Aaa gl

Reference — 43l s LaY) sl (IS 13 (e &) ) 5 31k (e

—rdan ) J)gall OSSN daed 4088

class Weapon
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public:
virtual void loadFeatures /()
{ cout << "Loading weapon features.\n"; }

b

class Bomb : public Weapon
{
public:
void loadFeatures /()
{ cout << "Loading bomb features.\n"; }
}i

class Gun : public Weapon

{

public:
void loadFeatures ()
{ cout << "Loading gun features.\n"; }

}i

int main ()

{
Weapon *w = new Weapon;
Bomb *b = new Bomb;
Gun *g = new Gun;

w—->loadfeatures () ;
b->loadFeatures () ;

g->loadFeatures () ;

return 0;
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CHAPTER 8

Advanced classes

(inner-classes ) Jalsiall L3Sl

Interface class
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(inner-classes) Jalaiall (L2

Nested class : ams sa) (WIS Jala Gajmg (WIS 5o
) i Y e e ey

Public
: JBe

class Host
{
public:
class Nested
{
public:
void PrintMe ()
{
cout << "Printed!\n";
}
}i
}i

int main ()

{
Host::Nested nl;
nl.PrintMe () ;

return 0;

}
Interface class s W
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caiall 138 (e G 2 o) YT (00 GeSI ol ol & gla Cauai dgal
Pure function : e a5 Jlsall g5l (s o adiai 58

_ i

// Base class
class Shape {

public:
// pure virtual function providing interface framework.
virtual int getArea() = 0;

vold setWidth (int w) {
width = w;
}

void setHeight (int h) {
height = h;
}

protected:
int width;
int height;
}i

// Derived classes
class Rectangle: public Shape {

public:
int getArea() {
return (width * height);
}
}i

class Triangle: public Shape {

public:
int getArea () {
return (width * height)/2;
}
}s
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CHAPTER 9

examples and Exercises

(encapsulation ) e Jb
(operator overloading ) (e Jue
(polymorphism) e Jbs

OOP 45Sl Zaa jall e Al
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class Box {
public:

New system technology — Mahmoud said

(encapsulation ) e Jbs

double getVolume (void) {
return length * breadth * height;

}

private:
double length;
double breadth;
double height;
bi

// Length of a box
// Breadth of a box
// Height of a box

(operator overloading ) e Jbe
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ClassName operator - (ClassName c2) <«

{
return result;
}
int main()
{
ClassName c1, c2, result;
result = cl-c2;
}
- Jla
class Test
{
private:
int count;
public:
Test () : count (5) {}

void operator ++()

{

count = count+1l;
}
void Display () { cout<<"Count: "<<count; }
}i
int main ()
{
Test t;
// this calls "function void operator ++ ()" function
++t;
t.Display ()

return 0;

(polymorphism) e JU




class Addition

{
public:

N

void sum(int a, int b)

{
cout<<a+b;

}

void sum(int a, int b,

{
cout<<a+tb+c;
}

}i

void main ()
{

clrscr();
Addition o;
o.sum(4, 2);
cout<<endl;
o.sum(1l4, 20,
return 0;

}

Clal pas 3l 50l aa )5 ALY aal) (e Coani (i g Adadill 028 8 Lia
&) (b bl 5 S 6 3a Cuaadl 38 Cild ALY 028 e ) 13) dah A

Led Ala¥l el 2885 Co g Lg3Y dan yie AlanY) o2 44U adatasd ol Ll Cals

50);

fonsT
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int c¢)

OOP 4.lS) daa Ll e Al
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Lise e 0S5 O Clana yy (unigeS Alilae ll aaaf i g Adada 5 ) paill 4y 53 Lais




-
f(l_ﬂST
S New system technology — Mahmoud said

WM}HM@UQM\D&&Pﬁu\LJﬁ@S\J\&
. (!

1) What is a class ?

2) What is objects?

3) What is a pure virtual function?

4) What is a inheritance

5) How many type of inheritance?

6) What is a polymorphism ?

7) Abstraction class VS Interface class ?

8) What is encapsulation ?

9) What is a deferent between overloading / overriding ?
10)  Make program do some operations like (*,/, -, +)
11)  What is a constructor ?

CHAPTER Tips
What the next?
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- Jle g A dne palal Al ja - 5

(python , java , swift , kotlin, go, c#, etc..)

Al Ly i il da g i) el e il 68 13) Cilima ) aranai 4858 ) il — 6
S lilaa¥l e84l 5 Sl ) ) Al st — 7

haall da ide Gliplaidas 5 — 8

10T L aSaill 5 il clipdai ayiai — 9
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