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Abstract Data Types (ADTS)
and Class

Ls I.a. J\‘}H
6y ol diga g 38 528G
AY-AY Jo Jlsans

©B-Montazeri



GG\JAA\ sl 530 Mjg

) Ac gana g Clia )l (gl Ae gana o) Tl oAl A3 K S e
250 dae Gldia Gl (550 48 028 S5 Cllae )
Real Number: <R, {+,-,*,/}>
Boolean: <{F, T}, {and, or, not}>
Stack: < N, {pop, top, push, size, makeEmpty}
R il ) o 5 sla oda A5 K 8 jaa
L adbie G g s () o o sl gy B )
class s
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Procedural Programming

Verb Oriented -
(Operations) Jledl sl j 4y )i —
Jiedl llee 3l (5 S 4n Gllee 4y ja0—

s b Aal p sla )
C —
Pascal —
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Procedural Programming

Datal
Data? Nouns

Data3

Operationl {

} Verbs
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sl o Gl JSia (o2 5 slia b A pualie (3 S

At Jasy Clild —c) JSEa L sala aaa sla 45 S ol
e (als
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Object Oriented Programming

Q ] s NS
[ M W
o o0 ~
#. &

5 el 5a) s 10 a8 st i aa a8l slis £ L

State ey —

(operation) <l L Behavior L) —

? isnalS ol e

o2 33y & 53 (RAM 532 1 Cumaza g —

Reset, On/Off :&lilac —

Ja g (Cumdag) b e Ol (g) i (ol S ) ) & )0
Cwsl W (operation)
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currenthpeed = 15
currentCadence = 90

nurmberOfCears = 185 AgmberQfCears = }8

currentCear = 2

Class Instance of a Class

& . Class Variable 38 s NumberOfGears 4
J—‘S‘-‘A Lﬁj‘léj‘-‘ SECNPE U“)S ¢L\M\ Y- LS‘JJ \J J\.Sé.A ‘_gu pxia
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C++—

Java —

C# —
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Class 1 { Class 2 {
Data J Data
Methods Methods

} }

Class n {
Data
Methods

}
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(Object Oriented) OO Js=

Encapsulation b 4l sus o
Inheritance &) 5 o

Polymorphism (s ) dis e
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Encapsulation

coud Sa pa e sala LIS jlaa e
At ol (8 Latiee Gy ym 5 L sl e

la 2al2 g_u.m\ 4\4\)\ o

Private
PLblic: e [MplEmentation
=1 Dretailz
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Inheritance

oIS sl S Alas 2 i (SUbClass) uosls Sa

3ym ) 41 (SuperClass) ¢ %

A A Specialized (aadl 8y WIS )
—ulie s )y Code Reuse XS ) daaa saldbul Sl

Bicycle

ASe pal
L oy Sag 38 3l s Ssla

mMountain Bike

Racing Bike

Tandem Bike
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Polymorphism
alida sla ad i K culld

o) B OIS p) pdedd (8 e by S 248 (s e
A S ) o eulie ), By sl overridden
S
Gl getArea Yie ) la " oea s " 4l (IS Sla e
a=x*y/2 <- "&b B3 ) o2 getArea Y
a=x*y <-"ddaias G3AS n)y ngetArea S
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CH++ 2 OIS

Ll e dac) Jlia e
Complex Number ADT &) » o) Glilee jliia o
e odae ha1
Attributes: real, imaginary

Behaviour: Make Complex Number()
Set Real Part()
Set_Imaginary_Part()

Get_Real Part()

Get_Imaginary_ Part()

+ - %

Print()

©B-Montazeri



C++ PN u.n)s

O s AS 3 gd B e s gai b dalida dae) 45 K e
(S0 e 48R and)a S ol ) &) geag
voi d mai n() {
Conpl ex Number c1(2, 3), b, c;
b.Set Real Part(-1);
b.Set | maginary Part (2);
c=at+b; //or c= a.operator+(b);
c.print(cout);
cout <<c;

}
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C++ IS L;}A

class Complex Number

{

private:
double real;
double imaginary;
public:
void Set Real Part(double);
void Set_Imaginary Part(double);
double Get_Real Part();
double Get_Imaginary Part();
Complex_ Number operator+(Complex_Number);
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C++ 28 ekl

OIS el a8
class <class name>
{
private:
< private members >

public:
< public members >
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OOAS JA)a 50 S 8 s

class Complex_Number

{
private: In-line Functions
double real;
double imaginary;
public:
void Set_Real Part(double value){real=value;}
void Set_Imaginary Part(double value) {imaginary=value;}
double Get Real Part() {return real;}
double Get _Imaginary Part() {return imaginary;}
Complex_Number operator+(Complex Number c) {
Complex_Number h;
h.real =real + c.real;
h. imaginary = imaginary + c. imaginary
return h;
}
I3
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i e (b s 40 14s 5) Gl (SuDIS As 4p (Blaie i

OlasSe I 5 0 L (2l Sia (o) o OIS Cpaias ol (S
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Jlia

GO SO Ay e (g3 S ol ya i

Class Name Function Name

o

void Complex Number::Set Real Part(int value)

{

reaI:vaIue\
} Instruction Block
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Creating Instances

Dl IS 3 s o) siae o)) 8 g IS iy el G
_J‘}A..i
A5 gl 9 YIS () gy e
S NS TN
Complex_Number c;

_L"sm\ s sl Al X LSJ\JS.A { g 5 Claa 4 U':‘:‘JJ C)ﬁ‘)d
3 S saliind LIS ol tie ) Al JSG) sl

c.Set_Real Part(-1);
c.Set_Imaginary_ Part(2);

() Bdee 3 (ad S (e sb 313) el 3a) 4 (i 513y o
Dot Operator 2 s saldiul
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Class

i (1) Sles Ly 23l Sia (o0 gae o) Ja) Jadl 1 an i 0
(encapsulation principle )i s«

DA ed Ol Ghg)) W die SeS e Ludl a4y A0 laie o
Cad 2Ly ) Ll il Slaed a8 LS 3 50 3 ((J A
(@) 3l ool Calia Ja ol sl Caan )y 5 )
L) 03 s
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Constructors

a1 A S i ) shy ol S gl Jle) )2 el Sia
2 s
ol o2 4y s BT a3 e (o 4l
Cand (S OIS AL L L8 523l Jia Al
(VOid (i) cond G138 3L aie 288 523 s Jia
L) o glat aS Al o2 Hlas i Cpaia () Hla Al gl SIS o
Sl s JBA\JQM;g/jA\MJA
Complex_ Number(double, double);
Complex_Number(double );

Complex_ Number();

©B-Montazeri



Constructors

JRI H2)a 6l iy 20 b Wy dia b aiilea 3o jlw Yia e
(O Sz b oS
Complex_Number::Complex Number(double re, double im)

{

real=re;
Imaginary =im;

W e 4y a3 el ke jal 8 Sl el - Sigy (g
Tl
Complex_ Number::Complex Number(double re, double im)
.real(re), imaginary(im){}
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odlj.u @‘P‘)ﬂ

Complex Number c1(2,3); // cl1l € 2+3i
Complex_Number c2(4); // c2 € 4+ Qi
Complex_Number c3(); // c3 < 0 + Oi

1l gy G ety Ay alagl S e

Complex_Number *c¢= new Complex_Number(4, 3);
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Print() X 2 2w
voi d print(ostream o)

{

0<< real;
| f (1 magi nary>=0) o << '+’
o<< I magi nary <<'i|’;
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OIS 7 A asee Gy sats Slee 5 )8 L e

OIS 4 a8 28l ) B R ) a G diskee o ja a3l e
(230 Hs0 sl 48 3L ) andl aidlas o i
Jlia
double * Complex_ Number
ostream << Complex_Number
Complex_Number oS o o ginai * Slee iy 2 o

25 el ia g Ciy e
double operator *(double left_op, Complex_Number right_op)
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Lo dac @j‘)i&‘ﬁ<<)§l¢c5‘)\.&§)\{}u

s 48 s A sl <iostream.h> Jsed Qi 3
a0 aladl ) sl IR Lo g
ostream& operator<<(ostreant& o, int i);
ostrean®& oper at or<<(ostream& o, double x);
ostream& oper at or<<(ostrean& o, char c¢);
ostream& oper at or<<(ostream& o, char* str);

SR by i Jalise daet 438 (5 s ) sire aliia 335k 4

2l Al y a3y
ostream& oper at or <<( ostrean& o, Conpl ex Nunmber &c){
c.print(o);
return o;
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