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: Time Al 4 sl

struct time {
int hour , minute ., second :
V3 /] End struct
. struct Aeleall Aul fag L)
. Time aad) ad) 5 .Y
cAl aa e Ol G T LT Gl LY
EPSPUS. Jy 1 (R RCTON - JOSICR U RESIUES A
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O oSagint daaill e Jedia AD0G Time 4l caypd eaty W7
. ( double , char ) Al g &l e 0sS
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Time obj ; Il object of Class Time
Time array[ 20]: // array of Time Object
Time *P =& obj . // Pointer to a Time Object

Time &t = ob) : // Reverence to a Time Object

gearray [ 20 | oesTime baill peob) Jesidl je pupail iy
iai obj lsie allle) e Time Jaatll e P 334l ey Time Jaadll
c ol Clsie Jeas 3t Jeaddl (e b
2l Aipua

struct name {

Type Varablel ;

Type Variable 2 ;
V3 End struct

A Jgha ) Juash —¥—£-
t b ebamn¥l ) Jpagll cilles phasiuly Gl Jgia ) Jomash 5
Dot Operator { . ) " adais " dylaedl )
Arrow Operator ( == )" pem " Adleall .Y
gl sty elimett W Gl Gyl ) Jsaagll (- ) ddeal ai
p AU el giadl Sia L Al Gl ey 3 Jpaial

cout << obj. hour ;
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Cout << obj . minute ;

Cout << obj.second :

second , minute , hour sl yalie fw jpaie ol I syl 5
o) ayal) Jgatiall g logiia 3 Akl Lo giie Jyatial) and Hladioly clli
Aalanll PREGTRRN ibolg ade gl gl e hour Jaall dad d=lbl
s agull
Cout << obj. hour ;
oo i5e sl Al Jsia N dgeagll B (=) ped) 58 24
p ANyl piadl Mia L Al ol

Cout << P -> hour
Cout << P -> minute :

Cout << P->second ;

Mohamed , Ali , Omar <SUall cilays el agly Il gelspl
 apulall Ay ¢ (2) Amapdly ¢ (1) Fnapll )

#include <iostream.h>

struct studentRate {
int progl ;
int prog2 ;

o T i



int comp ;

Vs /] End struct

void main ()

!

studentRate Mohamed , Ali, Omar
Mohamed.progl1=70;
Mohamed.prog2=75;

Mohamed.comp =66;

‘ studentRate Muhamed

cout<<" ----------- Muhamed -------"<<endl;
cout<<"progl = "<<Mohamed.progl<<endl;
cout<<"prog2 = "<<Mohamed.prog2<<endl;

cout<<"comp = "<<Mohamed.comp<<endl;

/ studentRate Ali
cout<<" —mmmmemmeee Alj ——-----"<< endl;
Ali.progl=60;
Ali.prog2=70;
Ali.comp =86;
cout<<"progl = "<<Al.progl<<endl;
cout<<"prog2 = "<<Ali.prog2<<endl;
cout<<"comp ="<<Ali.comp<<endl;

= b TE



I/ studentRate Omar
COUE<" mmmmmmmmem Omar------- "<<endl;
Omar.progl1=60;
Omar.prog2=80;
Omar.comp =80;
cout<<"progl = "<<Omar.progl<<endl;
cout<<"prog2 = "<<Omar.prog2<<endl,

cout<<"comp = "<<Omar.comp<<endl;

/I studentRate Omar
cout<<" Omar = "<< ( Omar.progl+ Omar.prog2+

Omar.comp) / 3<<endl,

/I studentRate Ali
cout<<" Ali ="<< ( Ali.progl+ Ali.prog2 +
Ali.comp)/3<<endl;

Il studentRate Mohamed
cout<<" Mohamed Rate = "<< (Mohamed.progl +

Mohamed.prog2+Mohamed.comp) /3<<endl;

V11 End main
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- progl = 60
prog2 =70
comp = 86

i - Omar -

- progl =60
| prog2 = 80
- comp =80

zekind 138 asiis ¢« weather gudbdl Adla e Cr dal Laeliy )
¢ press baally ¢ temp 3l daps ¢ AJEN SN st Aobly JLaak
wind gl Ae s

v Slibhed) ) Jseasll Giih aadil

S =



() Al Gab oo clsatiad) ) Jsagl

#include <iostream.h>
sruct weather |

int  temp

float press ;

float wind ;
VillEnd struct

void main () {
weather today ;
today.temp=25;
today.press=755.5;
today.wind=66.5,
cout<<"temp= "<<today.temp<<endl;
cout<<"press= "<<today.press<<endl;
cout<<"wind= "<<today.wind<<endl;
WEnd main

;’ ‘temp= 25
~ press=755.5
wind= 66.5

i _-#IIIII _| III' = J

=8



() Aalad) aladtuly elsatall ) Jgastt LY

#include <iostream.h>
struct weather {
int temp ;
float press , wind ;
YillEnd struct

void main () {
weather todayl .
weather *today ;
today = &todayl;
today->temp=25;
today->press=755.5;
today->wind=66.5;
cout<<"temp= "<<today -> temp<<endl;
cout<<"press= "<<today -> press<<endl;
cout<<"wind= "<<today -> wind<<endl;

W End main

.
press= 755.5
wind= 66.5
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CLASSES IN C++







C++ (@ wiginall
dadia —\—Y
bl elaly aadis AN AN o8 ¢ O s pal e Cisiall as8
dnapll 8. 5aY) Ot Aad Chae e, Legle s GlA . Objects

Sisas b ¢ (Objects ) bl ) A a3 i ansil Zuca il
r JEaN

Al I e galiye o1
Humans : Students , Teachers , Dean
Pl mll o el 2
Graphics : Points , Lines , Circles
tAgalyl) Gl by 23
Mathematics : Complex , Numbers , Matrixes
padgl Sl el malin L 4
Time : Hours , Minutes , Seconds
ddall oe @uﬁ i 5
Student : Name , student Number , Credit

oo el sy o class siaadl Sl Lladill Gue (e mpayg
Al JSAl L Chuall daladl Al cstructure agull e s il Caiall

1. class class name |
2. private :
// private function and Variable . 4ald al 85 OV gaia

-£Y.



( data members )
3. public:
// public function and Variable . dale al g5 Y ata
( member functions )
4. }; lobject list

Ol 5 (1 slawll) class name el aul il fay
- Ay Chuall aa Aoy e Jy g {0 Y
ety cuall Jals Lete # ) Aaalad) adgilly cfgaid o3
adsilly clpaial asen (4555 ¢ class members <l clach
Jsnasll (15%35 ¢ Cinall g dald Cauall Jab Liie 2 juad) dualall
el 138 3 g yal) elae ) U8 (e dailh L)
sisaaell AaKN aadiis Cuall 8 dalall cliaeY) e myyall
o (2 bl ) oihin de gia private
sheanall Al aadins Crall 3 Aalall clael) e mypall
elme¥l ) Jsaasl GSag¢ (3 bl ) uikiy dcsis public
Ging o3 malipl e jaT eha (o U8 e publie A< ae ddladl
cliae¥l U e Y Gl Jpaas) Sy Y alall o lmei L ¢ cial
dad Ciia o pypaill laney Jlle b Lo i Ciia 1 4 Jall

: student

class student {

private :
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int student id ;
double credit ;
chare student name [ 30 | :
public :
void setstudent ( int , char * , double ) ;
void print stud ( )
} 3 /1 End class

member ) fpme Ll Ciall e Cipay g3 bl oy o
pa ddpall Siidandll eads ¢ public dedadll 22y (function
A<l ) daledl) 2ey ( Data members ) @ldaeal ¢lael; Caall
. private ( 3)saawll
Ll elen) o ginid go 3o pa class  caall o) o
53y « double , float L..u[, char , int le=lal clidaadl,
eelpl dalad) sl Caplas e L

ciuall b i) hal gl - Y- ¥

L ¢ iliiasae g ) ahed) dada o el Cigtiall sels
(1-2 )00l 3 malipd) cun ¢ e 5 Jladl 50 2wy o585 of LS
tstudent caall asgie aladinl Gl ol

# include<iostream.h >
# include <string.h >
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class student { // Class Declaration
private :
int student 1d ;
char student name[30] ;
float credit ;
public :
void setstudent ( int , char® | fleat ) ;
void print stud ( ) :
} 3 Il End class

void student :: setstudent ( int k , char *m ,floatd ) {
student 1d=k ;
strepy ( student name , m ) ;
credit =d ;
VIl body of the function

void student :: print_stud ( ) {
cout << student 1d<<student name<<" " ;
cout << credit << endl ;
) I body of the function
void main( )

{

student samer, mariam :

-



samer.setstudent( 965654 , " Samer Ali " ,80.0);
mariam.setstudent (123456 " Mariam Imran" , 90.0 );
samer . print_stud ( );
mariam . print_stud ()

V /! End main

965654 Samer Ali 80
123456 Mariam Imran 90

student iwall :ﬁ Cilidasall gl [ e yadl

Clibed) 23 ¢ student  caal aud Aclass  Aedeill Ciall iy

Cpsill ovm @U3g ¢ public Al adsilly private il

saag ciall Jan Viag o () ddasiie Aliali civa o Logy g
. alolSie

) Jsmasll A8k Slasaaypublic s private  Slaasldl eoas
Glahed) e mpail) 2ids . Member Access Specifies «uasy)
sl @lihedl o3 Jaa 3 public dedeil) aas elae¥V) adsilly o Lae )
) Slanally oty malipd) Gpenin S0 (51 (e AaAS O dalie wgll
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Usaash Sas dus cInterface of class ciwall dgals 5l ddlall &l
. student <iall e pag s
-_51 o= print _stud () s setstudent () el elexild Se
- student  cuall L ddle climed Ll malind) (e o3a

A Lo ppaal clia o) o dgilly clia oY) il dardl L
Crually ddagyall dalall cliac¥! adgill L Aalie g8 private degel
 Aualdl) Eillanally panidiy

student  id P e student  Gall 3 Aalall cldedl L

caall 2)a e Ledll Jsaash (Sa Y ¢ credit |, student_name
s setstudent( ) a5 e pupatl o as . student

o dmy Lad SIS =05y ¢ Al vl Cayga (58 3 8 print_stud ()
private : ‘__1;5 Oaidadiy Ll e liaey) o Igeasll dppla Sladae e85
gyl i (gl e Wy Chaall e e sae el o oSy
Constructor bl alilly Chaall and Joag (g3 gaall adlill conss
il yaiy AN g8 elaely S ali) apls 5 ¢ Chuall @il Jagiyal
alesin) 2 Cus L Ciall pahel e pae J9 e lae) Gl )
aaly Caal b al@isae 2 Lad ()3 Gy ¢ Ol oLAd) 2ie i
CHRY g LS il ) Juantl) (BIA e 3 2y

OSaa ¥ il e Jas 29 private  Aebadll day Sldanall Slay s Ll
elamet) adall DA e dalill clael) cldaed) Y Jsuasl
c Y oy LS Aaall alsilly dalall

private  _alall sasall e daldll eliach cilidadl S350l
O 0Sa 581y . public  alell sasall aey delall plact) gl S,
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cliacl cildanas private  ejall fes dala cliac &g Wl 0%,
Cdaapll (A G e Ju i oSy public el e ddle
A 0S8 ol Sy Sy ¢ ciuall Gaui climsY) adgll Ciypelt (Se
. Chall Caygad
Binary Scope  duyyl) Jlawe apaail andis (o) 4500 4 leadl o
. Resolution Operator
OSay s ¢ aall an Ja1s elme Wl auld e als o Cagyad Sy
Aay g alSciyatole o 4 dadiell Chall eleml amy Caygpll SN 4<A
leally Lo piie Chuall s il Gl o) oy of cany Ciall Cagpes 580
elact saad 5% of S adl Jliiel ey (51) Ayl Jlas aganl 450N
v Al ool AdBAe Caghia (e
oy Chual audy pumal) o o gl Ayl Jloe avant Alee 5
o3 sy (fa ¢ dme Ciay Aty clas) adsill day 23 e Joans
¢ Cnall dgy) Jlae aclil bunls Gy 4ild Ciuall Gyl ol adlill Cagpes
o ciaall e lmef A U8 e U85 jne By
dald Glihae o private Jpagl adae 2y Aalall Slilaeall o)
Tal il PLa e Y] ¢ anls g Leal) Dy (5% Y5 ciaall
oo Aaldd) el laaall coaa ) cia g LAY g LS friends
sl salyy e seld ag ¢ Al o dite i 0 b ¢ 4 Cperdiia)
il ae GG el lanats e melipll Jiaad o
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: student cawall ) iyl cpug

# include<iostream.h >

# include <string.h >

class student { // Class Declaration

private :
int student id ;
char student name[30] ;
float credit ;

public :
student ( int , char® _ float) ;
void print_stud ( ) ;

} 3 /1 End class

student :: student ( int k , char *m floatd )
{ student 1d=k
strepy ( student name , m ) ;
credit=d ;
\ I body of the function

void student :: print_stud ( )

{

-£85.



cout << student id<<student name<<" " ;
cout << credit << endl

} I body of the function

void main(_ )

{
student samer ( 965654 " Samer Ali " ,80.0);
student mariam (123456 " Mariam [mran" , 90.0 );
samer . print_stud ( );
mariam . print stud ()

Y I End main

965654 Samer Ali 80
123456 Mariam Imran 90

el 53 gl o pliac¥) lilane Y ad sy S ) ok

c_'\tu Aladil ySays ¢ Gilaha ol Laws c_ﬁ;’i j_i Gldaedll Et’u ety ¢
c Al Al llaed) Jias o e B W A e

asis 4l e UK cajaiprint_stud () Jis elae¥1 sl o)

le . student aall lasy, L_;EJ! Uyl alzeYl S Y PO | pif deliay
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Aadid Ayl ofy o coladanally Ualg) 30 gaall plil Jaa o 2oy
. (Structures sl ) ¥l agebe jaS aa ) 40iS Gshlall
el iy student chuall (pe iye gyt 8 Ly 1)
P b e iS5 Samer
student Samer , Marina , Mariam ;

student Samer ( 965654 . " sami Hamza ", 80.0 ) :

student Mariam (123456 ," Mariam Imran" , 90.0 );
gilly L adls e Slie o Cuall ad Jeay oM student () &80 )
el ae Sl AUl elediid Jgg ¢ student —aall 3585 e e iy
A o plhe) 0S¥ - N JS8 Ciiall ge object pase
Lo pall (S gl Amsahy iy Laly ol gyl Ganm e liiae Y1 cilidaaall
Sl
: Sl

student Samer ( 965654 , " Sameri Ali", 80.0 )

U3 2eyp ¢ student —iuall e mye 4l e Samer (il Cijas g8
bl ¢ alanay dauly Ul 3 € AN A saa3

credit=0P :

student name = “Samer Al

student i1d = 9656 ;

sddot (L) s dadilly Gaall ) ay jaie o A Jpall (S

b WS lliy pae o 535 (=2 ) e
Samer . Print stud ( ) ;

s Y o



P gl Lel

student *P:
P=&Samer ;
P-> Print stud ( )

Db LS pallall G e s ey el Sllandl 8
965654 Samer Ali 80.0

= student iyl cues Ciyeoobject aye Samer o SUAL
iala e o private  Gass ali S chaial oy ¢ Cuall jualie
: Dliad L3 de pandll (Gt 18 Leal) 5L (e Yy L e gaaally

Samer . Credit =60.5 ;

oeld e credit oY damaa pi i b

iy Cuall 30 2l adl) 5LV (Sad public  eiad) Gena aild Ll
1iay ialal clagleall fpe Lalall clagheall pas o sclay ol
Ledslad Age Ao aelags ¢ daly and and adslly Glidasall pea ) 5350
Spiially ad gl Caypi sole) B8l Aelin) aaog dalall 2ie L) 5LEYN,

o it gl )l aT LAY Ll el S

ciuall plas] ) Joas) Audis —v -y
s (- ) dot dgleall Aaanly Caiall clbaes sl ) Jseasl) Sy
Ciuall slacl N dsaagl (3 () A dled) a6 (=) pee daleal)

o () peeall L) el Caall Gl e e M) Janal) o Llazal

1. e



Cchall G e ydge dadill caall sliael Y Jpagl 8 aslas
t el ) Jyeasl 488 (3-2)J5d) muay

#include <iostream.h>
class count |
public :

count( int x1){ x=xl1:} [/ default constructor
void print( )

{

cout << x << endl ;

j
private :

int X;

Vs 1 end class Cuont

void main( )

{
countcl( 10); /[ =g el
count *p ; I wipe el
p=d&ecl ;

count &ref=cl ;// Jlse J’f,f—."_)"‘ e Ll

Y



cl.print () ;
p == print( ) ;
ref.print( )

Y End main

Hoesyil
AR = R,

i 4
-

ref s¢l a5 count laedll e pabal o clate &8 maipd) 3 Ll
© s poscount  caall Ay plsie gy

gyl dijad — €Y

gagailly Gilealsh ay Joadll a% O+ daly peoliyll A35as Akee )
¢a $ygea byl A2 lua 3 Ll fealudd) aaf aaf a8 Al ¢ Auna
OSay il ¢ Layghity el il Alee Jigand o 2oy a1 12
e Jaball A48 galy o Blindl as caal) Jeo Ayl Jhaniy sl
) ile e (il Cinpd) canall e el gy cane A 53¢l
sald Gile gl e il 13a 2 Jal e alldy ¢ (h ) AESSU Jesy
sl Sligyes AS aay oy Ly il 13 e Jelaily agiy g
cile fram main il oGl ) AELEYL ¢ caally dealall ahiza ¥
Ll Gagaill Cile ayen JS35 3y ¢ (.cpp) WU Jess AT
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A zas Y S Alle 3l ¢ agleddl ey cially ddagiyal) adlgil
Jalall Jal e cinally dasijall ailsill donapll Gageadl) (3 Jsaasll Cina
s Raalal) Aasapll G peatll e dall 5,8 DU ) 2 it Ladly ¢ dna
2ol eyl 4853 agede aladiul o8 Ml L el Chall (e (BiEe
el Gpegh Cua caall Chghiall o Gl delua o pnejudl
pll) ageai cilile deag ce dadlll clildly Al clldl st
e Azl laglee slae) 553 o Cpp AU Jead Al cially dalal
el Aledll dms )y gucailly 48D

(2 -2) JEd) (2 4igl melind) Aaty ol GBS miagin b Lads
pclile 335 ) student Chually (3ladallg
sy (Cuall Ciypd) Ciuall liiale caldl 1aa 3 s 3 J6Y1 Catal
rll) Jga 3 sl student chadl Adla 3y ¢ bl Caldly oo
ookt LS sy il 13gd alal) JS2N olé ¢ Baie . " student . h "

#ifndef STUDENT H

#define STUDENT H

<class definition> \\student —uall i a3

#endif

gail b st (Je glelw Hendif 5 #Hifndef Sleayd o Sus
STUDENT H A 58 1)) ( caall caypd) Lagiy jpeanall el
did ¢ Glly g8 N Gl 2hy s bl 3 e Cipre (olaYY)
zhl & 8 gy Hdefine  assal Jaasuly STUDENT_H syl Cagyes
baie el g8l caladl 210 5 13 Ll a9 ol Galal) el gine
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530 ailygine o) ML e Yy Ts 1520 STUDENT _H ) osSaw
#endif 5 #define 5 Hendif Sleasell Madidl i laialy, Al
saaly Sye e ST Al L o) mie cdea il 8 Lo Alajes duslal)
el al (et

Aagpell clime) adsill maydl Jagall 8IS 48 aumi ¢ U Cilad
poan) caladl 13 23l o ey ¢ student Caalls

Lgaagdl) ULl oo cany il M By 0 CHF by e AN
dalall elame¥l adslh Aalall Aoyl Hasaill GBS call 8l

deddiedl A8 cpp o Sua " student members . cpp "

tdually
#include<iostream.h > 1A JaL palall an gl Cile
#include <string.h > [ el oSl Galadl angll cale
#include "student.h" /] Caual) Gy e gglall oufyl Gl

oo papaill Gealy s3ly main () il aglill 48 aai @ SIEN Cilal)
sl s AUl clele sl Y ALY ¢ student caall e (gl
ass¥) ca Ll 13a 3AL o Sy student cia il A aladl slia eV
Zhaks asd o} Cam Caldl 1aa e €1y <" student_main . cpp "
POl Ol Cpalall

# include "student.h"”

# include " student members . cpp "

gl eyl iad e Andll) ANAN Sililall Sl gine o paieda L Lady
: student el sladly (2 -2 ) Judl 4



#ifndef STUDENT_H
#define STUDENT H
class student // Class Declaration
{
private :
int  student id :
char student name[30] ;
float credit ;
public :
student ( int , char* | float ) ;
void print_stud ( ) :
} 5 /1 EEnd class
#endif

# include < 1ostream .h >
# include < srting .h =

# include " student h"

e = e

Al ) i)
Adam w5 gl




student :: student ( int k , char *m .floatd )
{
student id=k ;
strepy ( student name , m ) ;
credit=d ;
}  / body of the function
void student :: print_stud ( ) {
cout << student_1d<<"" <<student name<<" ";
cout << credit << endl ;

} /] body of the function

—ildll ol : student_main.cpp

SN |l calaldl

# include < iostream .h > gl
. i gk ot} '._ Ay -; -... i 5
# include < srting .h > I eﬁlﬂ-“-‘-?"j“"‘““ 33 g3l ,

# include "student.h"
# include " student members . cpp "
void main( ) {
student samer ( 965654 ," Samer Ali ", 80.0):
student mariam (123456 ." Mariam Imran" , 50.0 );
samer . print_stud ( );
mariam . print stud () ;

VI End main
-
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a—¥) Cilal) 1aa 3l student cieadd Alla 85 ¢ Chally ALl

."student . h "

O il el Al Main () )l il 4 sz Y Citall
sl sl AUl lele i1 ) ASLSYL ¢ student waall e (el
ayl i Lol 1ia Al o Sy student cia 1L A alall cli =Y
"

Z1eb sl o) cong Calddl 138 e oSl <" student_main . cpp
. student . h e sill il

<ildi s - " student . h "

# include < srting .h >

class student { // Class Declaration
private :
int student 1d ;
char student name[30] ;

float credit ;



public :
student ( int , char* | float ) ;
void print stud ( )

} 3/l End class

student :: student ( intk , char *m floatd ) {
student 1d=k ;
strepy ( student name , m ) ;
credit=d :
VIl body of the function
void student :; print_stud ( ) {
cout <<student id<<"" <<student name<<" "
cout << credit << endl ;

} /I body of the function

wilell sl : student_main.cpp

A 1) L)
el gk all ddada 235 5

u[--

# include < 10stream .h >

# include < srting .h >
# include "student.h” |
# include " student members . cpp "
void main( ) {
student samer ( 965654 . " Samer Al ", 80.0):
student mariam (123456 ." Mariam Imran" , 50.0 );

ok Ty



samer . print_stud ( ):
mariam . print stud () ;

V /) End main

dale slacls cNganiall Cispi —0-Y
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#include <iostream.h>

class myclass {
public :
Il now a is public
int a;
v and there is no need for set a( ) or get a()

H

int main( )

{

myclass obl, ob2;

// here, a 1s accessed directly

ol i



obl.a=10;
ob2.a=99;
cout <<obl.a<<"\n";
cout << ob2.a << "\n";
return 0;

} // End main .

7 'B a=10; )
ob2.a=99;

) aaliies ¢ myclass  chuall e pasS Giyaea Jyaid) of Lo
@ gaall M Jyaasll (- ) Adaidl) Ulaxindly ¢ 35300 48} Jyeasl main ()
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student il @ s

public :
student ( int , char * _ float ) ; ' constructor
~student ( ) { cout <<~ Thisis  Destructor Function 'n = }

- Destructor
g



void print _ stud( )

} 3/ End Class .

Adaal) el e Sum apdll jpeas die jerall alsll i

- el 1w Agles B Aalal) eV ey gl Jlae e A0 Ledic
v et i e ggisg Ciia (5 —2) JOal 38 aalipll cpn

#include <iostream h>
class myclass {
private :
int a;
public:
myclass( ); /' constructor
~myclass( ),/ destructor
void show( );
s/l End Class

myclass :: myclass( )

{
cout << * In constructor \n* :
a=10;
}
myclass : : ~myclass( ) {

el =



cout << * Destructing...\n* ;
\
void myeclass :: show( )
{

cout <<a<<“\n*;

b

int main( ) {
myclass ob;
ob.show( ):
return 0;

W End main

e o



main( ) ~ & myclass <uall & obobl,ob2 ol ;s
Al dadl e Janid
int main( )

!
myclass ob,obl,0b2;

ob.show( );
obl.show( );
ob2.show( );
return 0;

VikEnd main

Destructing... ob2
Destructing... obl

- Y.



sedall Laiy ¢ gabye ¥ o Las il s, o ding Sl o sl

f-IL-::‘-.‘! A fh:‘ﬂb L}-'ﬂ‘)-lj" ﬁud} e L;_rLﬂ\ ..5‘:"“1"'_' Ji PTIAL uaﬂt. \__i_l:r_"..\....u

0b Larll extl jerdll oty Ly «0b2 (il L) diey obl Lasa
L0b2 mpl pals obl (mpsl &

( 4415411 Qi) Jaaadll ) q."abg.“ ddzd —A-Y

Azl oy Aoy e dglee SL U0 ) SYsamall oy )
vie Dl ded et o ¢ Sl Al et ppeat il Japsll
Gl ol aladiid sale) ga el aaad L Caall e il e adl
o o) g aaly Ty o dasay (g5 Lenonl Rilide s Ganis 4l
JEal) S e student ciwall ald

class student |{

public :
student ( ) ; Il a3 ool 581 Al a5
student (int k) ; ff aal g o g Sl ads
student ( intk , char * m ) ; [ (s gn AL &S

student ( intk ; char * m ,doubled); // &M% AL &l
;-U:u.u_g

} 5 End Class .
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class student { / Class Declaration
private :

int student 1d ;

char student name[30] ;

float credit
public :

set student (int , char® , double ) ;

void print_stud ( ) ;

} 3/ End class

ol s T



// class body

Ol s ol aagiall Gl L e student  caal) LS Ly Tk
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student objl , obj2 , obj3 ;
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#include <iostream h=



class myclass {
private :

int al, bl ;

public:

myclass(int a , int b) ;

void show( ) ;

} ;3 l/End Class

myclass :: myclass( int a, int b)

void myclass :: show( )

{

cout << al <<'"'<<bl <<endl ;

int main( )

{

int X,y

",
]

cout << "Enter two integers:

o Ty



cin>> x >> y;

/I use variables to construct ob
myclass ob(x, y);

ob.show () :

return 0 ;

WiEnd main

Enter two integers : 6 8
6 8

——
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#include <iostream.h>
#include <string.h >
class name {
public:
A default constructor
name( ) {
first[0] = mid[0] = last[0 |="\0 ' ;
cout << " Default constructor name ‘n" ;
H

void set name(char* ,char* char®);

char®* show( );
~ name( ){ cout << " Destructing name \n" ; }
private:

i, ) TES



char first[20] ;mid[20], last[20] ;
} 5/ end class
void name :: set name( char® f.char® m,char* 1)
{
strepy (first f);
strepy (mid ,m );
strepy (last .l );
V7 Ind function
char® name : : show( )
{
char® temp=new char[200],
strepy (temp |, first ),
streat (temp )" " ),
strcat (temp ,mid );
strcat (temp ," " );
strcat (temp ,last );
return temp ;

}  end function show

void main( )
{
name ob ;
cout<< ob.show( ) :

-Via



cout<<* name ‘n  ;
ob.set_name (" Saleem” ,“ Ahmed ", "Ali" ) ;

cout<< "¥¥*"<<oh show ( )<<" \n" ;

} 7 End main

name
#**Saleem Ahmed Al

~ Destructing name
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#include <iostream.h> *

#include <time.h>
class timer {
pravste ;
clock t start ;
public:
timer( ) ; // constrictor

~timer( ) ; // destructor

i, e Ve



VillEnd class
timer :: timer( )
i
start = clock( ) ;
;
timer :; ~timer( )
{
clock tend ;
end = clock( ) :
cout << "Elapsed time:
<< (end-start) / CLOCKS PER SEC << ™n";

int main( )
{
timer ob
char ¢
Il delay ...
cout << "Press a key followed by ENTER: ";
cin>>¢

return 0;

k. o



W End main

o Al M il kil QR AR o Siiae o 2 ALl 3
. M ) daill a3 Jyats CLOCKS_PER_SEC

Jiaabs student ciall a5 Gua student civall CH dal Laaliy (s
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#include <iostream.h>
#include <string.h>
class student {

- VAL



private:
char first[20] , mid[20], last[20] :
int coursel, course2 , course3
public:
student( char® char® char®.int int ,int ) ;
void print( ) ;
V3 /1 End class
[feonstructor
student :: student( char *f,char®*m.char*lint cl,int c2,
intc3 ) {
strepy(first f);
strepy(mid ,m );
strepy(last |1 );
coursel =c¢l ;
course2 = ¢2 ;
course3 = ¢3 ;

} [End constructor

void student :: print( )
{
gout<< first <<" "<<mid<<" "<<last<<" " <<endl;
cout <<coursel<<" "<<course2<<" << course3 <<endl;
doble avr course = (coursel+course2+course3) /3 ;

i, e



cout << avr_course |
V /lEnd function print
void main()
{
student namel( "Salim ","Mouhamad","Al1",70,60,90);
sl.print( );
} lEnd main

e Ay Ja) Bitay card e liia olasy O+ Ak Laalsy ()
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#include <iostream.h>

class samp |
int al;
public :
samp(int a) {al=a; ]
void show( ) { cout<<al ;)

V3 Mend class

int main( ) {
samp ob=10;
ob.show () ;
return 0 ;

ViEnd main
o) Ll A5yl e K20 13a Jgayob =10 5 JSa1h myparll Sayy

payiall U8 Cpe Jualad 3jlually « darasS 10 daill pe SEMP AL 2le il
ob( 10 ) : JSaly s il o) L
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# include <iostream.h>
#define SIZE 10
const int SIZE =10
!IDeclare a stack class for characters
class stack {
private :
char stck [ SIZE | ; // holds the stack

int tos; // index of top-of-stack

G



public:

void init( ) . initialize stack

void push(char ch) ; // push character on stack
char pop( )./ pop character from stack
Vil End of class

sAnitialize the stack
void stack :: imt( )
!

tos =0;

i
H

[[Push a character.
void stack :: push( char ch)
{
if (tos =SIZE ) {
cout << "Stack 1s full™;
return;
}
stck[tos] = ch ;
tos++;
;
Pop a character,
char stack :: pop( ) {

=AY



if (tos==10) {
cout << "Stack 1s empty";
return 0/ reiurn null on empty stack
;
tos--;
return stck [ tos | ;
;
int main( )
{
stack sl, s2 ; ' create two stacks
initialize the stacks
slamt( ) ;
s2.anmt( ) ;

sl.push('a’);
s2.push('x");

s|.push('b):;
s2.push('y')
sl.push('c’);
s2.push('z');

int 1

for(i=0; 1<3; i++) cout << "Pop s1: " << sl.pop( ) << endl;
= hEa



for(i=0; i<3; i++) cout << "Pop s2: " << s2.pop( ) << endl;

return 0;

Vo End main
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#include<iostream h>

#include<string. h>



class date {
private:
int year,day :
char month [ 20 ]
public:
date( );
void setdate( int , char® | int) ;
void printd( );
~date( ){ // delete [ | month ;
cout << “ delete { } month "<<endl : }
Vi/lEnd class date
date :: date( ) {
year = 20006
strepy(month,"january” ) ;
day = 01;
}
void date :: setdate( int y, char®* m, int d)
{ year =(y >=2006 )?y:0;
strepy ( month , m ) ;
day =(d >0 && d<32)?7d: 0

void date :: printd() {

=AY



cout<<day<<" "<<month<<" "<<year<<endl ;

void main( ) {
date dl ;
dlprintd( ); 01 January 2006
cout<< endl ;
d1.setdate(2006,"may",15);
d1 printd( ):
cout<<endl;

Wiknd main
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hour , minute , ) <l audayy Jia time Caall C++ dals laaliy i)
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#include<iostream.h>
class time |{
private:
int hour;
int minute;
int second;
public:
time( ):
void settime(int ,int .int );
void printu( );
void prints ( ),

} 5 I End class time

L



Time :: time( )} hour = minute = second = 0 ;}
void fime :: settime (int h . int m . int s)
t
Hour =( h>=0 && h<24)? h:0:
minute =( m>=0 && m<60)? m: 0
second = (s>=0 && s<60) 7?7 s5:0;
|
void time :: printu( )
!
cout<<hour<<":"<<minute<<":"<<second<<endl:
H
void time :: prints( )
!
cout<<((hour==0 || hour==12) ? 12:hour%]12)
<<""<<minute<<":"<<second <<
(hour<I2?"AM":"PM") <<endl;
b
void main( )
{
fime t
tprintu( ) . // 00:00:00
cout<<endl ;

tprints( ) : //12:00:00



t.settime(20,30.15);
t.printu( );
cout<<endl;
t.prints( );
cout<<endl;

VIEnd main

12:00 : 00 AM
20:30 :15
8 :30 :15PM
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#include <iostream.h>
class point {
private :
intx,y:
public :
point () { x=0;y=0 3}
point(int new_x, int new_y )
{ if(new x<0)

new_x *=-1;

if (new y<0)
new y *=-1;
X =new X
y =new_y ;
}
~ point ( ) {
cout << “ destructor \n ™ ;
)

mt get x() { returnx ; }

int get y() {retumy; }

} ./ End Class

o, by



void main( )

{
point objl(-1,-20), obj2(10,20) :
cout << "objl1=" << objl.get x()<<"," ;

cout<< objl.get y( ) <<endl ;

cout<<" obj2 = "<< obj2.get x()<<",";

cout<<obj2.get y( ) <<endl;

Wi End main

obj2 =10,20

destructor

Akl Aadal meliyl ashyy point cieall Cayes CH+ 4l lasliy i)
Pl oSy Cums e (X, Y)
X =X +dx

y=y+dy
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#include<iostream.h>
class pomnt {
private :
int X,y
public :
point(int new X , intnew v )
int get x();
int get y( ).
void print( ) ;
void move ( int dx .int dy )
~pomt( ) {

cout << = Destructor © ;

i
i1

} 3/ End Class .
point :: point ( int new _x . inf new y )

{

X =New X

Y =NEeW Y ;

ik . o



int point :: get x( )

!
return X
)
int point :: get y( )
{
return y |

5
void point :: print( )
{
cout <<x<<" "<<y<<endl ;
j
void point :: move (int dx .int dy )
t
x=x+dx

y=yt+dy;

void main( )

{
point ptl(5.4) ;
point pt2(1,20);
point pt3(10,2) ;

ek 1=



ptl.print( ) ;
pt2.print( ) ;

pt3.print( ) ;

ptl.move(3,8) ;
ptl.print( ) ;

VI End main

Othaiy o gsing myclass 4eu) e e gsing +He dal laaliy (a8
e Chall gpdsyg ooint haidl GesumOdd ¢ sumEven (pald
: Al dalell ﬁL-'dﬂ-tH]
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s Ll dae¥ psane Gl sy Ashas abiuy gale OL
o5 ¢ yaalie 10 e LisSa dngncalt Ha0Y) o digiaaad Loyl
il e sumOdd ¢ sumEven dalal)l el seibil) aiy

- print 4eu) Laldll Slhea) a8 dcbhl gime a0

ddgiua s 8 Leiihy damia dael 330 e main gl 3 S
eledi¥ myclass cuall 5w 0b paye e 7 ywa a0 ¢ x[10]
- il Aty lualy e asil

#include <iostream.h>
class myclass {
int sumEven , sumQdd :
public:
myclass( ){ sumEven = sumOdd=0 ; } ;
myclass(int [ ] ); // constructor
~myclass( ){cout <<" destructor \n" ; } // destructor
void print( ){
cout <<" sumEven = "<< sumEven

<<" sumOdd= * <<sumOdd<<endl;

VillEnd Class

o b



myclass::myclass( int x| |) {
int sumEven]=0 , sumOdd] =0;
for(int 1=0; 1<10 a++)
d
if( x[1]%2 =0)
sumEvenl = sumEven] +x[i];
else
sumQOdd]= sumOdd1+x[i];
;
sumEven =sumEven] ;
sumQOdd = sumOdd]1 ;

WIEnd constructor

void main( ) {
int x[10] :
cout<<" Enter The Numbers "<<endlI;
for(int 1=0;1<10 ;1++ )
{
cin>>x[i];
j
myclass ob( x );
ob.print( );
YW End main

- 1A



1234567890
A. sumEven =20 sumOdd= 25
~ destructor

AN agally ALl L) el — Y oY
zlias Wy jouill A L Ll cld 0565 o Gl a1 sy plaas
b2 Y) saasl const Aadedll padiog of el (Sag ¢ A3 ) leand
otxd Lad ads W el Jadl dlglae g (595 G ¢ Lapuis oS Y (S

P JE Jass
const point pt(0.,0)
point <aall He Gie pt ol myall e mpadl) 1is 3
 ALEN A A (0, 0 ) 4aid 321
constant member ) < elacl adg e 7y of masadl (Sas
o Ao divg (g2l (yayall Aad it il b akaig Y lld 2ie (function
semall il Lf A58 e elimel alg olesind A3 e audais Yy
oS VL AR e Sdnl uhel Ly 08 e el of (Sad il
el Gl ey il O (il sl pp o A3 o Lias Y] alsil
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Al any const Al gadill ol culiad e adls cigped oSy
o elaug

a2 5e0allg Anlll adlgill ae cONSE Aasadll Gladliad N~ a3 Yy
S Aty e Ay s ampadl assy Al alsill 2 Ll Gangy A8
eluads BLEAY) il oled) o 508 el (4555 o caas ¢ manaa
s opadi J8 mgall dacadidl 3,503

2 lanadl o8 gl Als enia Chuall clinel puas 8 Llal ae 5 ady
bl PLA e iy WLl o Sayy o gl elimed Ly ety ol
Al e ar sl el o gl el A a5l s mutable

- Syl gume Al .!:,-ﬁ Ji e Jams o S mutable

(16- 2) Jba

iaed e amie s cniadl o gae s e mypatll e caagdl )
oA i ang D aliylly ¢ A ting 3 il
Il Demonstrate const member fumctions.
o This program won't compile.
#include <iostream.h>
class Demo {
Private :
int i,
public:

int geti( ) const |

-‘1"-



return i;
V1 ok
void seti( int x) const
{_.
i=x;// error!
b
VsllEnd class

void main( )
{

Demo ob;
ob.set1(1900) ;
cout << ob.geti( ) <<endl ;

VWEnd main

| . d:\consl.cpp(16) : error C2166: I-value specifies

‘ ‘ const object
{ =||
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L g Janay D5 cndge oLy U (17-2 )JGa) 3 peclipd) Jilay
e oLl aie sallly daiall ol spaad Akl L Aiejll sall o leml e
- CountDown g5l (3

// This program contains an error.
#include <iostream.h>
class CountDown {
privat :
int 1ncr;
int target;
int current;
public:
CountDown(int delay. int 1=1)
1
target = delay;
incr =1
current = 0

}

bool counting( ) const

current += incr;
if(current >= target) {

= YN



cout << "\a";
return false;
i
cout << current <<
return ftrue;
i
i/l End class
int main( ) {
CountDown ob(100, 2);

"nn,
-

while(ob.counting()) ;
return 0;

VI End class

ey to continue
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Assigning Objects
il il e il IS S o dapdy AT ) Gme ol (S
o eliae) Cildand) apea wtic AT Y ipd diy Lenie o Ll
g (b 0b2 (ayall ) obl pasal) s Leaie Sie ., olid) s
oyl e Led A LG slacy! i — obl a)al elasl Gl ging
Lol E Y S g (18 ~2)Jadl & Sl palizdly cob2

Il An example of object assignment.
#include < 10stream .h >
class point §
Private:
L X N

public:

void set( int x1,int yl) { x=xl:y=yl; }

void show( ) { cout <<" ("<<x <<" " <<y <<")'<< "\ *;

i
43/l End Class

int main( ) |
point obl, ob2 ;
obl.set(10, 4) :

<Nk s



/] assign obl to 0b2
ob2 = obl;
obl.show( ) ;
ob2.show( ) ;

return O ;

VI End main

4, 10a8) Legd i X |y lea Cpaiie e obl Lasal) gsiags

ol Al il el Sy 0b2 (myall M obl  mpal a3

Gl JSB) gy« 0b2ly 30b2.x ppid ) oblly 5 obl.x
el i e Sl

&l ) Galg ) el — VY
Passing Object To Function
Glanall £ g3l (U supai gl Gty algth ) ombeW) pa (S
Aa35) 5 ccia iyl e Ll o il Ty pe o peas of Lile . (gAY
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#include <iostream.h>
class samp |
private :
int i
public :
samp (int n) {1=n:}

int get i() { return i}

Vs Il End Class

/I Return squar of x.i
int sqr_it (samp x ) {
return x.get i( ) * x.get 1() ;

H

void main () {
samp a( 10) , b(20),
cout <<sqr it(a)<<endl,
cout<<sqr _it(b)<<endl;

Wl End main

T I



(i) 38 aaly pite o sgiassamp  4es) liia sl Vs 123
sl aipe g JwS samp gl gasqroit( ) el b s
Lot Lo adsil () Tl el Al i) Ay lal) Aaiilly el 2}
Jsaiad) ualy Jsaiall e A padiin alall of e Vaag ¢ lye Y
e s ol el Jals apal) e s s eyl of gl et
S sl Bolad) prakiydl ) Ukl p3 . aglill aa el g3 )l
t main () o=l o 3

cout << a.get 1( ) <<endl;
Cowkige 10 2 LS dsa A o e daall 3 Jeas
dassll Jpatiall Joass aolill Sy Cumy il ) pddl Slsie a8 (Says

‘;3.“ u.a).nJ\ Ao ( 20 _2) JE q’J q_“:d'l Eab_)ﬂ\ JW;J . el ‘_*J
- sqrit( ) Al sledii) 3 aslsie aodil)

#include < 1ostream . h>

class samp {
< NaWi



private :
int 1;
public :
samp(int n) {i=n;}
void set i(int n){ i=n;}
int get 1(){ return 1;}
i/l End Class

Il Set x.i toits squar . This affects calling argument.
void sqr if( samp * x)
d
X ->set 1(x->get i1()*¥x->get i()):
cout<<"copy of a has i value of * <<x ->get i();
cout<< endl ;
H
void main () {
samp a(10)
sqr it(&a) ;
Il pass a's address to sqr it .
cout <<" Now , a in main( ) has been unchanged : " ;
cout <<a.get 1( ) <<endl ;
Il displays 100
} I End main

- YAl



copy of a has i value of 100
|

’ Now , a in main() has been unchanged : 100

SISy o s ol ins ¢ L @l W oppal ol il g o
vie Al il e Y L el papall AS peny il g Lerie
asis Al 2l of a lld oy - U (W sy Gape (e RS Jae
sl (s Ads Jeae e adlall s sledin) cang Wy ¢ papal) gy
coapal 13 ligine yads ) sage <l Y i) Y oyl Stal 35asal
Pl il edin W Gaee p eledinl A aye e A Jee )
bl gy LS ¢ yerall ailill elesind ) saps Adaadll @b ypeas Leiy
(21 =2) JBa A

# include < iostream .h >
class samp {
private :
int i
public :
samp( int n ) {
i=n;

o T



cout<< " Constructing \n ";

]
~samp ( ){ cout <<" Destructing 'n ";}
int get i(){ returni;}

Y/l End Class

Il Return squar of X.i

int sqr it ( samp x)

{

return x.get i( ) * x.get i():

void main () {
samp a(10);
cout << sqr it ( a) <<endl ;

ViEnd main

100
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class MyclassA

{
int x;
public:
MyclassA () { x= 0:}
void set(int x1){ x=xI; }
int read( ) { return x:}

int permute( ){ return x*47 : }

1/End classA

GUIY iald Gllee A Chuall 138 3 eliaeY) Glihed) ) G,

s e Jdale j2is MyclassA Ll (e aad dlisecs S

GsSay 65yblse Chuall Lalal sliaeL 2 o audiin o) 5 Lol Ll
p il ol JS3) el 13a it 45y )

class MyclassB
{
inty:
public:
S



MyclassA obA
MyclassB ( ){ y=0:}
void f( int yl){ y=vl: |
int g( ){return y;}
1 //End classB
p A el JSal 33T main oty ol

void main()

{
MyclassB obB;

obB.f(47);
obB.obA set(47);
cout<< obB.obA. read( );

}//End classB

ade (Bl 4S5 & il papll clmel) plall Y gl g
) sl sl Gall (e e Spag ) pliagg ¢ (m0E s sale
logd SISV Adend) oy ¢ (23] Cauall (o suime s (g3lly ) (ooil) Gl
leja sl Gy ¢ private Jsuagl asss Ll 4850 algl) Jasi o »
Gl fy o) e Gl s aaliis W e M) S Gl o
e ypadl Caall b Talall ol gt ol v o(Caall dgaly e
Jalad cilgaly 3yn lede iy o gs3 oSl ASHall Gabpl) alassil,
) Chuall LS S sy o apal) 3 asmgell b 4p



class MyclassB
{
int y;
Myclass obA;
public:
MyclassB ( ){y=0;}
void f( int y1){
y=yl;
obA.set(yl);
!
int g( ){return y¥obA.read( ).}
void permute( ){ obA.permute( ) ; }

VsllEnd ClassB

| PO g 5 - U P N
void main()

{
MyclassB obB;

obB f(47);
obB.permute( );

cout<< obB .g( )<<endl;

}//End main P el Al byl aoine by Lo
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#include<iostream.h>
class MyclassA
!
int x ;
public:
MyclassA () { x= 0;}
void set( int x1){ x=xI; }
int read( ) { return x: }
int permute( ){ return x*47 ; }
}3//End classA

class MyclassB {
int y;
Myclass obA;
public:
MyclassB ( ){y=0;}
void f(int y1){
Yyl
obA set(yl);
|
int g( ){return vy*obA read( ):}
void permute( ){obA. permute( );}
VillEnd ClassB

o I -



void main() {

MyclassB obB;

obB.f(47);

obB.permute( ),

cout<< obB .g( ) <<endl;
WIEnd main
dgaldll Jib assy  permute( )l o daas gl 2 (A e
caall 4 aded s MyclassB caall ) MyclassA  caall &
Jak sadis MyclassA caall i sasagell adgill 48 Leiy (MyclassB

MyclassB —aall 3 d5las cileals el uds MyclassB  aall

" 2) du..

st e alse Ayl e s date s iy ;
Al adgill e (sdimag ¢ private S¥ssieS Al 5 el

2013/1/ 1 gyl a8 sy agly (Bams ) N zling V) ombl by -
haall Nt )

C¥pte ) a5 a8 B el XD6 Ji gt b -
|

baiy 5 Aplll o8 Jic elau, 230 10 setdate e pme o -
ccinall cYeata

30 pe)uasdl o o sy padll G s person Al cia i

¢ public LegdlSs (Zyll) caa ) Gilod) cauall goi a0 8Dae Fliy (i

AN s



ae Jie ) count = private e ( static oS xmaa Jyaiag
Pl gl o syiang ¢ (Gl 1aa e laglis) Sy ) el
S g sl gy b ol -
FOS ) Joadlll e Glaghas Asliay ogh PPNt oy g A5 -

(el
.count 4ed sy getcount e gzme A -

tk Lo g1 entyl maliph) aca (B Golud) Chial) Lyt aait)

o oaddll ad Jadls « Ahmad ey adl gl e pape iyt )
J990/1/1 2 Dgall 25 3325y s il 13a
L) 13 o 3yl laglaall paes Aol LY
AL e y=jal dcount SSGL Jsatell 408 dcbih T
1 A adlll .l JL:'..J‘:_, ¢ Al Gadl eall e JG ey Cayd L E
1980/2/1 & Blall )5 yasdy il
Azl e All e eyl delida 0

Ali 3 Ahmad (. JS A count Ssliull Jeaial delids .1
#include< 10stream.h>

class date {
int day,month,year;
public:
date(int dd , int mm, int yy);
date( );
void printdate( ) const;

void setdate(int dd , int mm, int yy);

o s '



VillEnd class

date::date(int dd , int mm, int yy)

[
i

day = dd,
month = mm;
year = yy.
i
date::date( ) {day=1;month=1;year=2013}

void date::setdate(int dd , int mm, int yy)
t

day = dd;

month = mm;

year = yy.
i
void date:: printdate( ) const
{

cout<<day<< "/ "<<month<<" / "<<year<<endl;

Vday=2; error because this function is const;

b

class person {

static int count;

- VYA L



public:

person( );

char name[10];

date birthday;

int getcount( );

void printp( );

~person( );
VillEnd class

int person :: count = 0;
person::person( )
{
name[0]="0";
count++;
H
int person::getcount( ){return count:}
person ::~person( ){ -- count; |
void person :: printp( )
{
cout<<"Name: "<<name<<endl;
cout<<"birthday :";
birthday printdate( );
cout<<endl;

B 1 T e



}

void main( )

1
person Ahmad;
cin>>Ahmad.name;
Ahmad.birthday.setdate(1,1,1990);
Ahmad.printp( );
COUt < mmmmm o]
cout<<Ahmad. getcount( )<<endl;
COUTET mmmm e "<<endl;

person Ali;
cin>> Ali.name;
Ali.birthday. setdate (1,2,1980 );
Aliprintp( );
o0 | S - 1[I
cout<<"Ali.count : "<< Ali.getcount( ) <<endl;
cout<<"Ahmad.count:"<<Ahmad.getcount( )<<endl;

BOUEEE " s mmmmammmenmmsm e need NELB

WiEnd main
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Friend Function & Friend Classes
S ¢ Slleall Alead CH+ dxllsana dnald o8 dbuall alsll
Leab elme ) il aladinly 4 el €1 ) 4l Allaia Cighall (e
Choal 4Ll Cain Alaia Nle) 580 LS clliy a bl e 0yl mans Yy
o) el cilians alasial Gisall Caall alg aabiias by ¢ A
dsaasl (2 Gallady o aall 4y Jlae 7 )A Caal Baaa il iy 2y
adl o JulS Cha e mpmatll Sag - Cuall Lalall clbad)
Aagheil] dilim) cony Ginam adl e il e ypeailly ¢ jAT Caial (B
p b LS Caall e aslill et U8 friend

friend void function(...... Y

Ipniae 09Ss o 0139 Ore i elimsl ) Jpaagl) Braall i) audiiongs
Pk LS s (A Gaall ) Al Gual Bine a4l o Cuall Cayped Ll 4

friend class B ;
e Jus Jde class A caall Giua s class B caall o) Jsi
folass A ciall Baaclass B ciwall 5% e 2 Jlpadls
B caal of e syl ety A Guall e s el Ja o
t M ¢ Lawie e ol laall dia Gy (Gidea Ciua
S Y B Cuall Bue C GaalyA ciall Gua B caal
A Guall Bs C caall g

Friend Function diall algill =y =1 4-¥
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Jlass Overloading a3 Usestll Jlae 3 disaall adgdl) aadins

&b Gijags . IO Functions  zuall/dasll adlsi e dume gyl o130

JA il gl puins Gang (S5 ¢ sime S il gole LS Guaal)

. friend  sisad) LS e ) Baa oS 63 Chall appas
Pl WS b Chual (Bia a0 Co il alall JSAH

friend type function name(class name object) ;

.

Pl

s 4ie myaddl ) o e ANl s Al sisaad) 280 -friend
cBpna 8
int, ) alil) laa) Al Al g P (e dany (g3l A g4 ~type
VOid &5 (e 562 Aad 2y Y IS 135 ((float,....
O gty zasell J8 (e punag 3y A0 a4l — Function_name
() Rag) il (sina g L V) N S,
cGedeall bl e mypaill el 3 Cinall aud — Class_ name
ol o i) yfiay o3 Cial) (e (22 aul — Object

c Gaanall il Aadi 4 (24— 2) JB 8 I iyl maagy

Il A example of a friend function.
# include < 10stream .h >
class myclass {
int n,d:
public:

AN =



myclass (int x.int y) {n=x:;d=y:}
Il declare a friend of myclass
friend int isfactor( myclass ob);
i/l End class
* Here is friend function definition. It returns true
if d is a factor of n. Notice that the keyword
Jriend is not used in the definition of isfactor( ).
¥/
int isfactor ( myclass ob )
{
if(!(obn%ob.d)) returnl ;
else
return 0 ;

i
i

viod main( ) {
myclass ob1(10, 2), ob2(13, 3);

if (isfactor(obl) ) cout <<* 2 is a factor of 10\n";
else cout << * 2 1s not a factor of 10 \ n™;

if (isfactor(ob2) ) cout <<"3 is a factor of 13\n*" ;

else cout << * 3 is not a factor of 13 \n = ;

VI End main



10
3 is not a factor of 13

2 is a factor of

sed myclass «wiall B a5 Ciyxa isfactor () ) o La

ol isfactor () atdl o)+ Chuall Lalall cliac) N Jgaayll audiinn

saaall Jaiils Ganall alil clesiol GSa Y Sl ¢ Challlpas Ll
obl.isfactor @ 4Ll aJul slal) o). (=2 ) 5 (- )

cchall e 5SS pmie Gaall il s ) e of sl e
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oo SN Baa 058 o oS0 Gaall gl Y Bl adgl) G Y ald

float g5 e X1, X2 Cplasay e (5550 00t 4ed lia ¢ 25
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Aalal el s Rl iy ol ol -
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Aalill cilbladll oF Acbbal print s 4G -
Sl A lual fr Baaa a8 =
sd=(x1+ x2)x( x1- x2)
Se el Gasd Lb 6 el Led Jadi main gl il 3 e
5 sl apd Aol AU asil) ediu) 5 rOOt Caall o aye
sd sl 4.8

#include<iostream.h>
#include<math.h>
class root {
float xI1.x2;
public:
root( ){x1=0.0;x2=0.0;}
root( float .float float );
~root( ){ }
void pnnt( ){cout<<"x|="<<xl<<" "<<"x2=" << x2
<<endl; }
friend float fi( root ob);
VillEnd class

root:root( float a, float b, floatc ) {
float delta;
delta = b*b-4*a*c;

o fh 8-



if( delta <0 ){

x1=0;
x2=0;
}
else
{
x1=(-b-sqrt(delta))/(2*a);
x2=(-b+sqrt(delta))/(2*a);
;

float fr(root ob) |
float sd.
if (ob.x1==0 &&ob.x2==0)
cout<<" no solution"<<endl:
else
sd=(ob.x1+ob.x2)*(ob.x1-0b.x2);
return sd;

}

void main( ) {
float a.b.c;

cout<<"Enter the values of a,b.¢ :" <<endlI;

T By iy A=



cin>>a>>b>>¢;

root ob(a.b.c);

ob.print( );
cout<<"sd="<<fr(ob)<<endl;

VIEnd main

.myclass2 ; myclass]l saa o gydas CHt il Lasliy casl
double ¢35 (s Average] ali Jyaic o myclass] caall g5y
P Al o lme ) adgll ey
- Average] Jsaiell jiia dal sy ) ) BRI
abledin) die b Alluy aglay pede pli
¥ Cpharay o sping setAverage] ded clibhse Qi s o
Sl il paing ¢ Aghacall 2oy Jiay SO Lgiaas Y 5250
» Aads slach 5,35
g3 e Averagel ela Jyais e myclass? cial) g0 U
gl elaeY) adlgil Loy double
. Average2 Jsaiell e Aol diy ol gl ok a4
e din ie L Al auly pere ali -
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- s slael 3yl
4eu) VOId g5l e Myclass2 caall ymyclass] caall Giua o6 O
Chuall e cpadlall sl sl fpda Lgiall & 5)lies 255 fCompare
. myclass2 ; myclass]
gl = B[10] 5 a[10] Hdshias e main Aldl d7pa O
otuall 3 uhel e ma ¢ piigiad) ualie Jaol S double
DIA ra Lagiifliay gl siall Aoliday laal Lal adiil) ele Sy
. Gaawall il
#include <iostream.h>
class myclass2 ;
class myclassl {
double Averagel :
public:
myclass1( ){ Averagel=0 ; cout<< " constructor]l 'n"; }
void setAveragel(double *x, int n ); // constructor
friend void fCompare(myclassl obl, myclass2 ob2 );
~myclass1( }{cout <<" destructor]l '\n" ; } // destructor
VilllEnd Class

class myclass2 {
double Average? ;
public:

myclass2( ){ Average2=0 ; cout<<" constructor2 \n ";}
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void setAverage2(double *y, int n );
friend void fCompare(myclassl obl, myclass2 ob2 );
~myclass2( ){cout <<" destructor2 ‘n" ; } // destructor

VillEnd Class2

void myclassl:: setAveragel(double *x, intn ) {
double sum=0;
for(int 1=0; 1<n ;i++ )
sum=sum-+x][i];
Averagel = sum/n ;

WIEnd setAveragel

void myclass2:: setAverage2(double *y, intn) {
double sum=0;
for( int i=0; i<n ;i++ )
sum=sum-+y/[i];
Average2 = sum/n ;

Wiknd setAveragel

void fCompare( myelass1 obl, myclass2 ob2 ) |
if( obl.Averagel > ob2.Average2 )

cout<<" The First Average "<< obl.Averagel

<<" Is Graters thanthe second “ <<ob2.Average2

<<endl;
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else
cout<<" The First Average "<< obl.Averagel
<<"Is Less than the second "<<ob2.Average2 <<endl;

)
void main( )

{

double Arrayl[5]={1,3.,5,7.9 } ;

double Array2[5]={2.4,6,8.10 }

myclass| obl ;

myclass2 ob2 ;
obl.setAveragel(Arrayl,5);
ob2 setAverage2(Array2.5);
fCompare( obl , ob2 ) :

W End main
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#  fCompare (aall &l o) aye o8y Gilall JEl e
e Al a S8l iy myclass]  “all (a4 gae Al
myclass2 —all

icua Time 5 Age (sina o gging CH Al laaliy (i)
«day agll ¢ month el ¢ year diull: o gis) Age caall e
A gl ey int gl e Aald clzelS
Aaldl libaall o Sl asis gl g -
dege ¢ voOId gaill ey Age —ualldisplay Guue a6 -
oiuall e JS8) Lalall lilarall dolda 0 2l
s 4ulll « o m d&ddlc h Zld e oy Time caall e
PAJED sl e it gl e duald slineS
vualdll Gldueall a8 sl a9 gale sl ¥
dega ¢ VOId £l ey Time aalldisplay 3ua a6 -
o Giaal) NS Al Glbadidelds s atil
Time jAge gsill (e Gmage e zpe Main bl Ll 3 e
2da delids 23 ey Cpiealls Aaldll lgdaad) JA) Jal e J) e
« (uall c,_a'fm aladicly Ciladazall
#include<iostream.h>

class Time;
AT



class Age {

int month, day, year;

public:
Age( int m,int d,int y){
month = m;
day = d;year = y;
j

friend void display( Age &, Time & ):
Vi//End class Age

class Time §
int h.m.s;
public:

Time( int hl,int ml.int sl)

h=hl; m=ml; s=sl;

i

friend void display(Age &, Time &);
Vs Il End class Time

void display(Age &al, Time & t1)

f
i

cout<<"\n"<<al .month<<"/"<<al .day<<"/"<<alyear;
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cout<<"\n"<<tl h<<":"<<t] m<<":"<<t].s<<endl;
j
void main( ) {

Age agl(5,10,30);

Time tml(12.45.2);

display(agl.,tm1);

Arrays of Objects uhbé-‘i'n Cldghaa =Y =¥

@ Om Vsade Aghan (o g ey LS GalaY) clijiae (o 2w
c oAV gl Y e Jyuagl ddpyley Ledl) Jyaagh digy ¢ il gy
oo Ll gpad yualie dag)f cld B jiaa NN ( 28- 2)malipdl 12y
03 0 edad il paie KA Jeidl Jeay S ¢ SAMP £l

#include <i0stream . h >

class samp {

private :
int a;

public:
void set_a(int n) { a=n; }
int get a() { returna; }

Vs /] End class
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void main( )
{
samp ob[4] :
int 1;
for(i=0: i<4: i++)
ob[i].set a(1);
for(i=0; i<4; i++)
cout << ob[ i ].get_a( );
cout << "\n";

} 11 End main

e bl e gsing caall GIK1Y b e d8 e oL (Sa

) asil zalipl 13 jelays ¢ Ob Adghias) Ay A4S (29— 2) JB
ob amull Sl aslill ) e Ay dBl) Je (-1,-2,-3,-4
(el S bl Adgiias ae Jeladl) (Says)
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#include < iostream .h >
class samp {
private :
inf a;
Public :
samp (int n){a=n;}
it get a( ) { returna;}
V3 Il End Class

int main( ) {
samp ob[4] ={-1,-2,-3,-4 } ;
int 1
for(i=0; 1<4; 1++)
cout << ob[ i ].get a( )<<'*;
cout <<*“\n*“;

return 0;

} /| End main




Al EY) Clydisa aladiad =Y\ - ¥

Using Pointer To Objects
) ypall plasily e () Jsaasd e Tl liny3 LS
Oy et Aliglally 5. (2 ) Ada G Yan (=3 ) agead) pladid
sl (B ety atens pssa) Aadsaly of Cus eV () Syiasd
radi godll o Gilul) Gyl (A jadi adead plsell dad palisly ¢ I
c oabe ) ahise Jadi) (30 = 2) JEa s

#include <iostream . h >
class point §
private :
int a.b;
public :
point ( int n, int m ) {
a=n; b=m;
;
int get a() {returna; }
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int get b() {returnb;}

VillEnd class

void main( )
{
point ob[4] = { point (1, 2), point (3, 4), point (5, 6),
point (7, 8) } ; // End Arrays of Objects
int 1
point *p ;
p = ob ; // get starting address of array
for(1=0:;1<4;1t++) {
cout << p->get a( ) <<'‘;
cout << p->get b( ) <<"\n";
ptt; /advance to next object
{/IEnd for

cout << endl ;

Y End main




this sl —YY-Y

oxess e [ ¥this | this  ea pala j85e Je O+t Aal g50a)
A8 Al sl Y jadgselo il die WK gme i gl O a5 18
;A 5ylad) Sl L ele sy

ob.func( ) ;

A3 gallob apall ) udgy sd5e WG func( ) a5 e
this  jasdl of N slayl jaady. this sdsedl 13 eag ¢ elexiall
oals dhaall adgll Jie oya) aisil Lo L elme Y adall ) lai y
clhad) M psal liaa this  plsal padie, . this 5. Ll
- sl algill g ¢ Le ¥

ealie Lo e all e ol 8K Luas this 252 se)
Glaidd) gaell gl cpSalthis  dgall gl laas ), 4l dayls
t el Al il (X ) guanl) Jpaiall Aod dolids (e Ciuall

( *this). x
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JSa elae ) el ) Jpuaslithis  pdpall Lis lieadil

gl Ay X Aeliby Test caall asi (31 - 2) Jidl 4. mipa
PX (M Jpasll iayhe padien o5 ¢ print () Culill puasl)
.( —?)&‘Mi&this el (AR e WY

((+) Adend) plaand aothis Adaudy amall Gyl DA e .Y

#include <iostream.h>

class Test {

public:
Test( int =0 ); // default constructor
void print( ) const;

private:
int x;

Vs /I End class Test

" constructor
Test :: Test( int value )
x= value;

VIl End constructor Test

void Test :: print( ) const

{
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cout << " x="<<x;
cout << "n this->x =" << this->x;

cout << "\n(*this).x = " << ( *this ).x << endl;

} /Il End function print

void main( )
{
Test op( 200 );

op .print( );

Y End main

x =200 g

\ this -> x = 200
"
' (*this) . x=200

Vi



oty ald CVsate o ggingg e dgall 3ya Alers 50 inventory caall
g2l Ob o sty ¢ on_hand hasasals cost L item saledl

. show dclihs a4l
#include <iostream.h>

#include <cstring h>
class mventory {
private :
char item[20] ; double cost ; int on_hand;
public:
inventory( char *a , doublec, intb ) {
strepy(item,a);
cost = ¢;
on _hand =b :
H
void show( ) ;
Vil End class

void imventory :: show( )

{

cout << item;

cout << "; $" << cost;
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cout <<" On hand: " << on_hand << "\n";

j

int main( )

{

inventory ob("wrench", 4.95, 4);
ob.show( );

return 0;

VI End main

533Le Ll Liion hand |, cost , item cliac¥) cNgatid) of Jaadl
bt exid elact) Al oY ellyy ¢ show( ) adlally L alal Jals
) SLiall il ddjes pn el aadetin SN (el e Jlai) Alla
sl Y iy silly Lok this jdsal al e siae aoli elodind die .
sl ahaaduly Galud) gealinl) LS Sale] Sy I . o loaiVL B 3

t ol Las this
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#include <iostream.h>
#include <cstring.h>
class mventory {
private :
char item|20] ; double cost ; int on hand :
public :
inventory(char *a , double ¢, int b)
{
strepy(this -> item, a) ; // access members
this->cost = ¢ ; // through the this
this-=>on hand =b ; // pointer
i

void show( );
4s 1 End class

void inventory :: show( )

d

cout << this->1tem; // use this to access members
cout << ": §" << this->cost;
cout <<" On hand: " << this->on_hand << "\n";

i

int main( )



{
inventory ob("wrench", 4.95, 4);

ob.show( ):

return 0,

} Il End main

wrench: $4.95 On hand: 4

O - e (S eliactl) clsaidl Y Gpeasll this gl s leadi)
P oflsse show( ) aatill Jads il ophlal)

cost = 123.23
This == cost = 123.23
iy Y ¢ Al Ll anid) JSEH L) 5l aad daaal
- Jesd J JsaN oY this pagall eyl
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el dagpa cpgbie M Ciall elimel fpglie asea Joa JUI JEI 3

. this
#include <iostream.h>

class myclass {
privat :
int X,y
public:
myclass( int a, int b) ;
int add () { return x+y:}
void show( ) ;
} 3/l End class

void myclass :: show ()

{
int t;
t=add () ; // Call member function
cout <<t<<“\n*;
)
void main( )
{

myclass ob( 10, 14 ) ;
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Ob.show () ;
} [l End main

delete y new (yialaal) aladdiud —YY¥-Y
Jleain Aala ¥y ¢ 38100 Saalinll jaadl e new dglaall 2ol
&‘,_‘1]1 O b_::_‘,.n ‘fl___ﬁl.EE new  aual . :t_u__,__‘.LaH bl sae Ciliald sizof
OSayy 3R Secliadl yadll e delete Alaall seludy ¢ daadll
comyall Aalial il A0S Leby ¢ Tadhy Suass delete s new Juass
el il e fiafy ¢ o ulie pas (03 jayd LiShNeW Al 058

P M s deais i gal) Jaai 4l TS5 ety ¢ ally Galall ol

int *p;
p = new int
. <iua sl wa 4l int, double , char  Las s pe Jelaillnew aaiid
: e ¢ delete dlaall Hasin) (Sas pagall jeaaall g LAl gyl
delete p |

b b ¢ 4 A yall 3,810

int * p=mnew Int
“p="pt3;

cout << *p .
SN



delete p ;

cLSuelin Lampe A (34 = 2) JEa) 3 galind) Gasgs

/I Allocating dynamic objects.
#include <iostream.h>
class samp {
private :
int 1,]:
public:
void set 1j (int a, int b) { i=a; j=b; }
int get product( ) { returni*j;}
VillEnd class

int main( )
{
samp *p;
p = new samp . // allocate object
if( !p ) 1
cout << "Allocation error'n”;

return [

]
p->set_ij(4, 5);
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cout << "Product is: " << p->get product( ) << "\n";

return 0;

Wl End main

PO ¢ Lla) Coglladll (e SU ASI A8 dladiuly Cot dal ey
double * p = new double ( 3,14 ) :
pcual L01a5) a8
time *p=newtime (12 ,0,0) ;:
time el (e kel Gaall hels 12 ooy Sl A4 dud ollc) 5
Sl Bgias Saalnew ladi) oSy . P dell GlI3 3y Lalily
ptarray Sgall alidy int laaill e yualic 10 (e dghian jas s

Pk LS

int * ptarray = new int [ 10 ] ;
ﬁ)ﬁ.m_q]‘ ﬁ_);ﬂj.iﬁ}imji _}.mh;u_q)m_ndji L‘Jb..u:- J_;}JMJ

P Aagdedl) aa3i
delete [ | ptarray ;

- YiA.



asi Lgild (mhe¥) e ddhiae o pa AL dadell 8 y3sal IS 13
Ganal Al 13 L 5RIAN pats agi o5 Yl a1 o3e) jenal il clesinly
Oe Asians o Juptarray sl 1Sy [ ] Gl AL Al
seaall sl pledi) awy lad J5V) jeaiel) jeas siman 4dld alieY)

Ul jemne apnl A8 dad s (35- 2) Jhd piagy.

et Lesie s ¢ LSt Jane e ) Al Led o) malipdl ) je

L 5,6 il el ey Lol L adl e vy SAMP aall 38130
Il Allocating dynamic objecis.

#include <iostream.h>
class samp {
Private :
int 1, j;
public:
samp( int a, int b) { i=a; j=b; }
int get product( ) { return 1%j; }
VillEnd main

int main( )

{

samp *p;
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p = new samp(6, 5); // allocate object with initialization
if( !p) {
cout << "Allocation error'n";
return |;
}
cout << "Product is: " << p->get product( ) << "\n";
delete p;
return 0;
I End main

' Product is: 30

-

Aslud) Ciginall plasi-Ye—Y

OSays . static Aslu Ll e slaeV) alpaidl e pypatl) (S
iy leade o ASLal slaeh aladiuly Aaad JSLE (e H8SN (aas
Laga Joniall oy 3aaly 4305 dyag Cune 13 ol static a pae (yaia

e - R



Jsales lguany pe el (abeW) apea of o ¢ A g Y) 2ae i

..h‘.!:;_g_g.u:n&

Jyaiall (pe Sauaa A5s JUAH (Sla & gac Jyade iyl dic
et cpanad) e Al and s el (e JS gl gape IS Jal e
JS Lead )L sy Tas 430 Aag static Sl Jeaiad) L ¢ 4L
psan 6 e Sl Joatial) i padiny LS L Ciuall 138 e a2 Y
c oSl paanll (geas (M Chuall e Al Caghuall

B ledpms Y Ll Gaall Jas static Aty libaas e 7 pal beaiey
Jsaiell e ypatllsalel olld gy ¢ Clall £5la a0 Gl 8 gy
sl i A caall paadl (1) Jlsed) Jele pladsul; static (Sl
elhe) aabiies 1 ¢ 0 dual V) Aol static LSl clpaial anes 23k
Al Al das

lia oSy ¢ static LS Ll elael) ailgill o mypatll S
ASll) cpaial) ) Jpaa sl ALl il arditons | TaSls pusd plasiy)
this el AL cliae) Sl Wy ¢ Jash aslill gony 30 Caall B
sl Ciypet Sa W ¢ AL Al V) il (588 O g seall e ]
saye B e ASL afgill edind of Sayy . cONSt A0 Lol AL
o gl e i K5 o lehia

. oSkl t_,;l'i (4 pme (Jgale aadtiy JBA s
Il A static member variable example.
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#include <iostream.h>
class myclass {
static int x;
public:
void setx( intn) { x=n; }
int getx( ) { return x; }
VillEnd Class

' Definition of myclass::x. x is still private to myclass.

int myclass : : x;

int main( ) {
myclass obl, ob2;
obl.setx(10);
cout << "obl x: " << obl.getx( ) << "', // displays 10
cout << "ob2 x: " << ob2.getx( ) << "n'; // also displays 10
return 0;

VI End main
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o dhidia X of Lay e X oS Jpadiall 4 ssany Laid 0b1 (aadl of ans
myclass <auall galyel asan e djidia Jly; 0b2 5 0b] il
elimal o Loy o gk Angill Jangws getx( ) @lill ele i) SIS
e Lgld pumal) lAT gpnas 5,903 S5y lians a3 S lilandl
paall Jpadall of Ler o paall lSa jaal pmall duadie Ciypl 3pay
orSaall i Jontiall G Caiia s iyl sF o Tagase 05Ky oSLLY
o gl e Jie I malipl) JANS (he 4d] Jpeasl

o 100 el il Eugay Sl (37— 2) JUd e Lyl adl
L aamae gt gl (gl s X Jonial

. AL gyl e guine Jyaie ardiuy Jhal 1as

Il Use a static member variable independent of any object..
#include <iostream.h>
class myclass {
static int x;
public:

void setx( intn) { x=n; }

int getx( ) { return x; }

VsllEnd Class

Il Definition of myclass::x. x is still private to myclass.

int myclass : : x;
o [~ [, g



void main( )
{
myclass obl, ob2;
/1l set x directly
myclass::x = 100; // no object is referenced.
cout << "obl .x: " << obl .getx( ) << "n'; // displays 100
cout << "ob2.x: " << ob2.getx( ) << 'n'; // also displays 100

Y Il End main

~ obl.x: 100
. ob2.x: 100

daslud) ¢ laacy) alg —Yo-¥

il adia¥) aal e € ¢ saaa ik ASLA ¢ least) ails el
coare ol JSas 18 AL Aalal) cllaaddl 40,91 5l Ledsaial)
a8y - ASL) cLnel) adgi mmg (38— 2)JBal & U aaliydly
oa st g el J3init( ) gl eleaialy X Joaiall g o35 el
- static_funs_demo g,
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#include <iostream h>
class static func demo {
privat :
static int x;
public:
static void init( int x1) {x =x1:}
void show( ) {cout << x<<endl;}
Vs Il End class
int static_func demo::x; // define x
int main( ) {
/1 init static data before object creation
static_func_demo::init(100);
static_func_demo x;
x.show( ). // displays 100)
return 0;
} Il End main
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cai gl il 13 ¢ dipne (ol 3 a8l Cliay o5 C 4al Laaliy (€
O Vst A e Cauall gytiag (il Al aal) dagdad dac
Jy double g5 (e Jgaie Jop ¢ ( second ¢ minute ¢ hour) int g4
pdl e Juchar g3 e Jsaia ey ¢ place apall aglad 222 e
o it b e Chall gsingg . City Lesd sl digme 2yl duaal
showtime( ) 4wl dcld ols oy csettime 4au! Slidans Joaad S

Ao i v Lo Al poky jete il ey

#include <iostream.h>

# include <string.h >

class time {

private :
char City[200];
int hour ;minute .second
double place;

public:
void settime (char® int,int.int.double);
void showtime( );

Vil End Class

void time :: settime (char *¢ ,int h, int m ,int s, double p)

o =1 e



}

strepy( City, ¢);
hour=h;
minute=m;
second=s;

place=p;

void time::showtime( )

{

cout <<City<<"(\t"<<hour<<" \t"<<minute

<<"\t"<<second<<"):"<<endl,

void main( )

{

char city[20];

cout <<"enter the city you want to know the time in it \n";

cin.getline (city,sizeof (city),"n');

int hm.s;

cout <<"enter the hours then the minutes then the seconds in
GMT \n";

cin >>h>>m>>s;

int Line;
= Na¥i:



cout <<"enter the time line that the city is in it \n";
cin >>Line;
if ((Line>15) | (Line<-15)) {
Line =Line /13;
\
h=h+Line;
time stl ;
stl. settime (city,h,m,s.Line);
stl.showtime( );
W End main

‘Moscow

enter the hours then the minutes then the seconds in
GMT

43050

enter the time line that the city is in it

et =D e
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Al @l () gabal) sl =V =YY

paabell iy e (pe gt 2

&l iy 5y ((40- 2) Bl o aalell) ) aabpall o pal =

» Al sUM &l basss ypais as el sumref

#include <iostream.h>

int sum( int ) ;

int sumref( int& ) ;

void main ()

{
inta=5,b=6;
cout << " sum="<< sum(a) <<endl;
cout<<"a="<<a<<endl;  // a not change
cout << " sumref="<<sumref(b)<<endl;
cout<<"b="<<b<<endl; /I b not change

V  End main

int sum ( int x)

!

return x=x+x:

e
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int sumref ( int &y )
!

return y=y+ty;

, - a=.5_
4 sumref=1 Z

2

Galastll s Lty (yimpil) e A3 pinad W magally iyl oyl 2ie

Laiy Jaid 5aaly S0 pedall alill oty My Gpall Libea¥) Al as

aedd die Sya ¢ iy pedell il cledin) S dailly Gayall a8 a5 13

O e el Al die A Gy all jaens e Ay sl A

Bl Y aasall s myclass Cua W s gy s (41 2) k)
. function

#include <iostream.h>
class myclass {

int who;

o iy o =



public:
myclass(int n)
{
who = n;
cout << "Constructing " << who << "\n";
}
~myclass( ) { cout << "Destructing " << who << "\n"; }
int id( ) { return who: |

Villend class

/I Now, o is passed by reference.
void function(myclass &ob)
{

I/ note that . operator is still used!!!

cout << "Received " << ob.ad( ) << "\n";

j

int main()

{
myclass xob(10);
function (xob);
return 0;

WiEnd main

e i



Retiring References aalual sale) —Y-Y1-Y

() Jaadl) B gy LS han 3ie Va5 ¢ pasall 3l sl aaliod
Bl ga s darugh o8 adall adt b Lol astias of (S LS
(42- 2)JGa) G Acaii gl 8 Ylady Lyl T tany Vaay (= ) alisy)
- laae gy

Il A simple example of a function returning a reference.
#include <iostream.h>
int &function( ); // return a reference
int x;
int main( ) {
/1 assign 100 to reference returned by f( )
function( )=100 ;

oy 3 =



cout << "x="<<x <<"\n";
return 0;

WIEnd main

/I Return an int reference.
int &function( ) {

return X ; // returns a reference to x

}

- x=100

- Press any key to continue

Al Ay 2 V. dass o D el Lanje 2 function( ) ol o)
Ok I LaE Jeanal) e (lpie apms Ll alall Jsaial) 48 function( )
function( ) &l &Y x 3 100 Al a3 function( ) = 100 ; 3kl
ikl e function( ) g padiusi lanie Uil Ll Las s 2
dfunction( ) alil) sawmy (520 an el M i) o5 2y Sile o )

100 4l 8 X ol X Y T se 2y function( ) gl of Legs
3 Adghias poi oLl 3 aagel) salel sahall ciladadi N aal Jhay,
333 o (Y Gially opd A3 ghae] i oLi) O+ AR 3 08) cagaa
A5 Gl cuiilhy e (43— 2)JUa) B Caall g5ty . Adghiadl)
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obsta aslig. Lete cilogleall A5l an iy 48 gheadd) Jads cilegladdl 00
- danl) iy 3 Adgad) jolad aae e sl

Il A simple bounded array example.

#include <iostream.h>
#include <stdlib.h>
class myarray {
int size;
char *p;
public:
myarray( int num);
~myarray( ) { delete [ ] p: }
char &put( int 1);
char get( int 1);
Villend class
myarray::myarray(int num ) {
p = new char [num];
if('p) {
cout << "Allocation error'n";
exit(1);
;
size = num;

}
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Il Put something into the array.
char &myarray::put(int i) {
if(1<0 || 1>=s1ze) {
cout << "Bounds error!!!'n";
exit(1);
|
return p[i]; // return reference to pfi|
i
Il Get something from the array.
char myarray::get(int 1) {
if(i<0 || 1>=size) {
cout << "Bounds error!!!'n";
exit(1);
}
return p[i]; // return character
;
int main( ) {
myarray a(20);
a.put(5) = "X';
a.put(10) ="R";
cout << a.get(5)<<"\n" << a.get(10),
cout << "\n";

Il now generate run-time boundary error
AR



aput(15)="1";
return 0;

WiEnd main

OSats o § daragll 33ne dgiian peatal laaje 2o put g3 o Bsdls,
o Lop e opaal e o) Sluel e Capdall 8 sl Haa Hlasad
1o gt alll Lal L ddgheadll dpaa Lijslas 28 €5 o113 Gl ¢ A giadl
¢ Adshiaall 353 e Jilal 13a GLS1Y ¢ daaal) Jal 3 A5 dad)
e leabaiid Sad) 3yhll (gaa) by ¢ Ay Al dakl) e
Al 48 ghaal dalal)

Independent References Aliicall aqfyall-Y—Y1-¥
54 gagells ¢ Ctt 4] 3 aalial (e HAT Lo g Al paball asd
sapn b 2l oS Y Al Lagy o A Jpatad HaT Lad Jiay ange Jpaia
35l Glans aady . Lgie mypeaill die Al aalidl Augs cad ¢ aalyll

¢ lede aabiall pladiil die
el e e el Bl Y -
ceap ol o Jpanll pdais Y -

oy S 4=



¢ palye ddgiian ST adais Y -
- Bit Jisd aaye oliil akiia Y -
Lad ff a3 elimed culs 1y ) Lty palyedl A0 Gy -
oo dailg ol sales
 Slinn e (44- 2)J5R Ly

#include <iostream.h>

void main() {
int x;
int &ref = x; // create an independent reference
x = 10; // these two statements
ref = 10; // are functionally equivalent
ref = 100;
/] this prints the number 100 twice
cout << "x="<<x << "\n"
<< "ref="<<ref << "\n";

W/End main
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38l gpme s o Lagie JS (gpas ( You , Me ) oiaa (201 )
sl Jaks cpheall e b Lad L a9 Gaal) e pape S5
hia JS B8 9)80 G A guaall ol g siidy main( )

#include <iostream.h>
class You; // Forward declaration
class Me {
private :
public:
void ProcessYou(You* p) {

cout << "Processing You at " << p << endlI;

H
LillEnd class Me

class You {
public:
void ProcessMe(Me* p) §

o g . B



cout << "Processing Me at " << p << endl;

}
Vil End class You

int main( ) {
Me me;
You you;
me.ProcessYou(&you),

you.ProcessMe(&me);

WiEnd main

Processing You at 0x0012FF78
Processing Me at 0x0012FF7C

« Nest 4ol ﬁilm-hmﬂiiaga_@_,; Hen miﬁm&:ﬁ‘ =Y
Lasli G S g5m o angy ¢ Egg annd lia Nest cauall Jals puis;
Cina JS (e dawimain () ad Jab Lal 5 ¢ display( ) s fpae

- da S display () g s

T



#include <iostream.h>
class Hen {
public:
class Nest {
int x;
friend class Hen;
public:
class Egg {
private :
int y;
friend class Nest:
public:
void display( ) {
cout << "Hen::Nest::Egg::display: " << y << endl;

1
i

VillEnd class Egg

void initEgg(Egg* e) {
e->y=2;

)

void display( ) {

cout << "Hen::Nest::display: " << x << endl;

1
s

}sllEnd class Nest
AN -



void initNest(Nest* n) §
n->x=1;
i
void display( ) {
cout << "Hen::display\n";
H
V3/l End class Hen
void main( ) {
Hen h;
Hen :: Nest n;
Hen :: Nest :: Egg e
h.mitNest(&n);
n.initEgg(&e);
h.display( ):
n.display( ):
e.display( );
I End main

Hen::Nest::display: 1
en::Nest::Egg: display: 2

o ' =



spublic  caass Geimdejse cildare slael gpay a2l ¥
gl 138 ¢ show () 38 Isame Lagli caual A3 ¢ protected s private

#include <iostream.h>

class mempfun {
private :
int x;
protected:
int y:
public:
int z;
void show( ) {
cout << "x is at " << &x << endl;
cout << "y isat" << &y << endl;
cout << "zis at " << &z << endl;

1
]

Vil End class mempfun

void main( )

{

mempfun m ;

m.show( );

W End main

SANE :



~ x is at 0x0012FF74
# y is at 0x0012FF78
- zis at 0x0012FF7C

S S e int geill (e Dlidare pime o (g5 stvalue s g0 — ¢
¢ Clandl gme 3 el Chags cint sl e Uarg 380 Cuny 4l Ll
leladgs Al ATl ae Aol Al deliday Lagiy of yanally L) e

- ety Ll aie (ale ) (g o liSay Cuny

#include <iostream.h>
class stvalue {
private :

int x;
public:

stvalue( int x)

this->x = x;

cout << "stvalue(" << x <<")n";

~stvalue( ) {

<N



cout << "~stvalue(" << x << ")\n";

1
}

} ;H Eﬁ‘d class ._'g'fvg,l'ug

void main( )

{

{ stvalue al(1);
stvalue a2(2);
stvalue a3(3);
stvalue a4(4);
goto jump;
stvalue a5(5):

j
Jjump:
stvalue a6(6);

cout << "After jumping!\n";

VIEnd main
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251 50 elmel g day) e gsias Manyfunce 4 lis ¢ 20 —o
ad Sy elay Ao ging ¥ S il f ) int haaih e danis 3
) main () el ol (ADE gy Glagery 4 Gy Taady Uasy
o LS LYl sl E_;:.i...-..\ 2« Manyfune —aall e aye oLl a4
A0 i haaly I Lagli ciaall gytiag Suiag Biled) malipdll Jae g
c oAl o 8 S celhag
#include <iostream.h>
class Manyfunc §

public:
A



void f{ )

cout<<"{ ¥n"; }
void f( int 1) {
cout << "{" << i << "Jn’;

j
void f( int i, int j)

cout << ll{ll << j << u’ " {{j B "}\I.I'l";
;
void f( int i, int J, int k) {

cOllt{{ ll{” {{i{{ ll} "{{j {:{ ||, " {{k{:{ "}‘I\n”;

;

VillEnd class Manyfime

void main( )

t
Manyfune a
afl );
af(l);
af(l, 2);
af(l,2.3%
VIEnd main

AN
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#include <iostream.h>
class Manyfunc§{
public:

void f{(int i=0, int j=0, int k=0) {

cout << "{"<<i<<" "gj <" "<k << "}n";

H
VillEnd class Manyfunc
void main( ) {

ManyArgs a;

af();

af(1);

af(l, 2);

af(1,2,3)
Wiknd main

- WAL



owalial syl V) s dmain () ol b clled) o meaa
c e Shie € 4 580 G mumsall W ek

clexi) led 4y ) eyl sae be agads s Monitor 4 s Es-i"i -
deldas asiy print () Ipae Lefi chual 3¢ incident () swand) aoli
Liatl) ope L cgan (Tsme (ot ) Lile Tagl 85 0 clesial) cilye s
elesiud A of Gany Al elexild G350 S 8 5. static Monitor

ad eleni¥) @lye 3o dcblalprint () A5« incident () xl

. main () 3 b pll s ot

#include <iostream.h>
class Monitor {
private :

int count;
public:

Monitor( ) {

count = 0;
- WAL



1
§

void incident( ) |
++count;
H
void print( ) {
cout << count << " incidents'n";

1
§

VillEnd class Monitor

void f( ) {

static Monitor m;
m.incident( );

m.print( );

void main( )

{
for(int1=0;1<35; ++1)

1.

WiEnd main

- YAs o



A1)
Trace:: Trace(2)

Trace:: Trace(const Trace&)
Trace:: Trace(const Trace&)
Trace(3)

s double® sl Ay U asd double * say la p il -
o S dary e A3 300N ) Al Sy« mew double  elesid
@Sy ¢ (1) Al Ledl vy Leall 2 A Aaill jenall asdasy
ey (i hal) (Y el dad aoday o5 ¢ uyatll 803 yuatl delete
Ul 3l s _ediuyy ¢ el Ciadl e L 24 Laialhs
o gt AL A e A ALl € sy 13l amain () el

#include <iostream.h>
class HasPointer {
private :

double * p;

public:
= YAY S



HasPointer(double x) {
p = new double(x);
j
~HasPointer( ) {
cout << "~-HasPointer( )n";

delete p:

1
§

void print( ) |
cout << *p << endl;
;
VillEnd class HasPointer
void f(HasPointer hp)
{
hp.print( );

void main( ) {
HasPointer hp(5);
f(hp);

WiEnd main

- YAY .



- ~HasPointer( )
M ~HasPointer(. )
|

fl )l hp Japall pedas epyas 2 f(hp ) ol euinlavie
eadll of ASEaN L Lo Aala llia du Y lesie jesd) elodiuly o
hp sl el g5al s peadl cleminl y lavie po dned) sy
oS lpal e p sl Gala Jglass adld main () a) esh Lexie
Guk oo HasPointer alye¥) sl jass apd anyiall Jaa 3 Jal

P Jie aalie feud Sl A0S

HasPointer( conest HasPointer& rhs )
{

P =new double ( *rhs.p);

}
EUthqJJdﬁmipbij@:GﬂgLMyy&u;Q}aguluaéiiﬂ;aJ&aLmUE
el gl

= = = = = =

ol gobe ol e chall gptay ¢ Nt el e nm X Sy st
die Lo Al pday jane il Jog ¢ Lhlas) aie abia¥) ) @l

= YAY .



da g ¢ Lelall luad Factorial acud aaly Jasig 4l ey calle il

Claas asd void g5l e SumFact 4ad Ja1 a5 ey cint gyill o

s=nl+2 ¢ G sl delby

Ciuall clned) adgclesiy main( ) ol 5 Lalel adf o
gl deliy Myclass2

#include <iostream.h>
class myclass {

int n,m,x;

public:
myclass( int , int | int ); // constructor
~myclass( ): // destructor
int fact( int );
void sumfact( ) ;
VillEnd class
myclass::myclass( int nl , int m1 , int x1)
{
cout << "In constructor\n";
n=nl ;m=ml ;x=xl;
j

myclass::~myclass( )

i

- YAL



cout << "Destructing...\n";
H
int myclass :: fact(int n){
ifh==0&&n==1)
return '1;‘
else
return n * fact(n-1);
}
void myclass::sumfact( ){
double z=fact(x):
double s =fact(n)+ fact( m) /z ;
cout<<" s="<<s<<endl ;
i
void main( ) {
myclass ob( 7 .6 .5).
ob.sumfact( );
WIEnd main

= YAa o



A e syiny myclass] aew ciaa e sy Laaliy catS) -4
ol gile ol e chiall gy ¢ double  baail) Geabx el
2o Lo Al aodsy jere plS ey o LSl ate aha ¥ 1) clhaa)
Sl Gl o535 double g5l e fUnCtY dedd s oy . allesild
void gl (e fUNCEZ andd Al auls ey « y=x"+2%+10 : Sl

Z=(y—a)’ +(p+b)° : ) Jaid deliby lusy agi
cuall slaci adgiclensy main( ) o) 4 Lahel al e

- ol delday Myclass

#include <iostream.h>
class myclass {
double a.b_x;
public:
myclass( double , double , double ); // constructor
~myclass( ); // destructor
double functy( );
void functz( ) ;

VillEnd class

myclass::myclass( double al , double bl , double x1) {
a=al :b=bl :x=x1:
j

myclass::~myclass( ) {

- YAT.



cout << "Destructing...\n";
]
double myclass :: functy( ){
double y=x*x+2%x +10
refurny ;
b
void myclass::functz( ){
double z=( functy( ) - a)*( functy( ) -a) +
( functy( ) - b)*( functy( ) -b);
cout<<" z="<<z<<endl ;
}
int main( ) {
myclass ob( 7 ,6 .5):
ob.functz( );
return 0;
}//End main

= YAV



¢ X2 opadaaiig Msin (S ¢ compute P e Sy La.ah_); i3Sl =V
Al Al adsill o gingy Lals claclS float gl g X1
O ddilae joda wlead void g5 e calculate sime als

clgbadl pilal siud 286 gx? fhyto=0 st is

(X2 5x1 ) Al

gsill (pay print aeud Suly Aaldll Sllaaal) af dolidal giac s -
.void

cfracd oo ly (Uaye aarwy ) compute caall Baa Al -
=X T:ﬂ ool WS Cagmall el s dege

compute «iall (s 0b e (e e main bl LW S -

Al dasal e dlabeall Apsaall JEY) o8 J50 5 ey

vZ oy X1 e X2 i) delide allay

# include<iostream.h >
#include<math.h>
class compute {
float x1.x2 ;
public :
void calculate ( float , float , float ) ;
void print ( ) :
friend float fr(compute ob );
Y 3/ End class

void compute::calculate( float a, float b, floatc ) |

- YAA L



float delta;
delta=b*b-4*a*c;
if (delta<0 )

{
x1=0 ; x2=0 :

else

x1=(-b-sqrt(delta))/(2*a);
x2=(-b+sqrt(delta))/(2*a);

i
]

H//End calculate

float fr (compute ob) {
float z;
if(ob.x1==0 &&ob.x2==0)
cout<<"No real solutions"<<endl;
else
z=(ob.x1+3%*0b.x2)/15;
return z;
Wiknd fr
void compute :: print( ) {
cout << "x|="<<x1<<endl;
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cout << "x2="<<x2<<endl;
V llEnd print
void main( ) {

float a.b.c;
compute obl ;
cout<<"Enter the values of a,b and ¢";
cin>>a>>b>>¢;
obl .calculate(a.b.c);
obl print( );
cout<<"\n z="<<fr(obl)<<endl,

V N End main

e Chall gyiagg ¢« ATAY aeud ciea e gying Lasliy ot =) )

Al Aalall elzme ) e ggings ¢ dald cline{S min ¢ max e

Aualdd) Sldanall jia Aadll Sy onlidl b -

ey 5SY ppeaiall (e IS alagls apdsy ABghan adaray gale Gl -
o Gag dhpaie Gpie (e disSe 3l o dighiae jualic G e
il e min g max daldl) bl 56l KNI

£l ey PPNt e oKuls dialall clydanddl a8 dell same s -
.void

e xin) vie Lo Ay auhay et ads -

Ctiagill (358l A ilaal) Al Gloin apdy st Adapay Buia bS5 -
gpally alaal
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Array Cuall e 0b Gaye e zyea dlls aay . Y[20] s Dl
ey SV Cypaiall Aelidag alady AP adsill ¢ il S ey

#include<iostream.h>
#include<math.h>
class Array {
int max, min |
public:
Array( ){max=0;min=0.}
Array(int [ ]);
void print( ){cout<<"max="<<max<<"*
<<"min="<<min<<endl ; }
friend int Fr(Armay ),

~Array( ){ cout << * Destructor '\n" ;}

13//End class

Array::Array(int x[ ] ) {
int 1, mx=x[0], mn=x[0] ;
for(i=05i<20:i++) // »SY) seainll (i
{
if(x[1]>mx)
mx=x[1]:

=AY =



|
for(i=0:i<20:i++) // sua¥l jainll Clus
d
if(x[1]<mn)
mn=x[1];
H
max=mx;
min=mn;

i
!

int Fr( Array ob) {
int d;
d=fabs(ob.max-ob.min);

return d;

i
i

void main( ) {
int y[20];
cout<<"Enter the numbers \n";
for(int i=0;1<20;i++)
cin>>y[i;
Array ob(y);
ob.print( );
cout<<"The difference is "<<Fr(ob)<<endl;

VI End main
R



paas int g4l e mark Jaey e (48 engineer 4o lhia =0 ¥
14 ( public) dalad) slae¥) o (s5ingy Hals
mark palall giaall jiia dedll iy oaliE gl -
ol e Clasy oy ABdhia e g G ey g3le O -
60 sk o S lnf ) Al
. mark <8 32y getmark Jpay 26 -
Cuall e (ye ddars counter  dswl (Soly (e ) Al -
e M getmark ol o saleal) Lol sl 2 4 engineer
o b Al a5 ey
Y e gl 2 0S5 ( —) AS Abeed) Jpaadl pume gl -
Leiady jrie 120 Lol Gilapy A main pbl ety -
- M[12] 2l dplaf didias
Al ey ENgineer iall 5o 0b oy e pipaildlliaag -
et mad Al )y yaall sae deldsy iluald counter alill olein
(60 (o pa) A lail days o el e )il
engineer Cauall e Lulidl (e Y e mapaill g @3 aay -
aad alasily ey (=) Aleall 23 Jaaill asls el Jalf o
((Sebgall S Jaanill Juad 2ey ala 2 bl 3a )istall a3 448

#include<iostream h>
class engineer {

int mark;
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public:
engineer ( ){mark=0:}
engineer ( int x| | );
int getmark( ){ return mark;}
engineer operator -(engineer);
~engineer( ){ |}
VsllEnd class

engineer::.engineer( int x[ | )
t
int 1,c=0;
for(1=0;1<12:1++)
{
If ( x[i] >=60)
ct+=1;
;
mark=c;
W End function
int counter(engineer ob) |
It i
t=ob.getmark( );

return t:

S s B



engineer engineer:: operator - (engineer obl)
{

engineer f :

t.mark=mark-ob| .mark:

return t;

}

void main( ) {
int m[12], m1[12] ;i;
cout<<"Enter the marks \n";
for( i=0;i<12:i++)
cin >> mli1] ;
engineer ob( m ) ;
cout<<"The number of success courses is "
<<counter(ob)<<endl;
cout<<"Enter the another marks \n";
for( i=0;i<12;i++)
cin >> ml|[i] ;
engineer obl(m), ob2(ml), ob3;
ob3=obl-ob2;
cout<<"pb3="<<pb3.getmark( )<<endl,

WIEnd main
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@sins (J3) ) queuetype aeud s ciyay C+ dal Lasliy aig) -\ ¥
daai oy Laag tail 53l Aol head J5)0 4a 0 L uals flsade e
Ol ey syiagy ¢ int baai e a5 queue J5yll Adshia s legint
ilatara s a5 oy ¢ Faaldl) cifpaial jium gl Sy ol
ded 1 S oy aaly by queueq oo 51 B aadll Gy an]
cdeq e B e cilidasal) saladilY

e asilh ele iy () ) pmnpe MAIN o)) alsl e a
. gl etk

#include <iostream.h>
const int SIZE= 10;
class queuetype |
int queue[SIZE],  // holds the queue

int head, tail; Il indices of head and tail
public:
queuetype( ); /I constructor

void queueq(int num); // siore

int deq( ); // retrieve

Villend class

[l Constructor

queuetype::queuetype( ) {

B by A



head = tail = 0;

i

I Put value on queue.
void queuetype::queueq(int num) {
if(tail+1==head || (tail+1==SIZE && 'head)) {
cout << "Queue is full\n";
return;
i
tail++:
if(tail==SIZE) tail = 0; // cvcle around

queueftail] = num;

-

Il Remove value from queue.
int queuetype::deq( )
{
if(head = tail) {
cout << "Queue is empty'\n";

return 0; // or some other error indicator

i
J

head++;
if(head==S1ZE) head = 0; // cycle around

T s by



return queue|head];

i

int main()

{

queuetype obql, obqg2;
int 1;

for(i=1;1<=10; 1++)

[
i

obql .queueq(1);
obq2.queueq(i*i);
)

for(1=1:1<=10; 1++)

f
i
cout << "Dequeue 1: " << obql.deq( ) << "n";

cout << "Dequeue 2: " << obq2.deq( ) << "n";

j

return 0;

VIEnd main
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Dequeue 2: 9
Dequeue 1: 4
Dequeue 2: 16
Dequeue 1: 5

Dequeue 2: 25
Dequeue 1: 6

Dequeue 2: 36
Dequeue 1: 7
Dequeue 2: 4
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deldsy cldadl el Book cuall el main( ) aoldl & ¢
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P b WS s point
point operator + ( point ob2) ;
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X + ob2.x

y + ob2.y
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HWEXAMPLIE - Overloding Binary Operator ( + )
#include <iostream.h>
class point {
private :
int x.y, / pomntvalue .
public :
point( ) { x =0y =0;} // Default constructor

S



point( int ijint j ) {x=i;y=j:]}
void get xy(int &i,int&j){i=x;j=y:}
point operator + ( point ob2) ;
} 3/ End Class
Il overload + relative to point class .
point point :: operator + ( point ob2 ) {
point temp ;
temp x=x+0b2.x;
temp y=y+oby;
return temp ;

j

void main () {
point objl(15.10) ,0bj2(8.5), obj3 ;
int xI,vyl;
obj3 = objl + obj2 ; // add tow objects |
/I this call operator+( )
obj3.get_xy(x1,yl):
cout<<" (objl+obj2) x : "<<x1<<" y " <<yl<<endl;

WEnd main
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VEXAMPLE - Qverloading Binary Operator ( -)
#include <iostream.h>
class point {
private :
int x, v/ point value .
public :
pot( ) { x=0;y=0;} // Default constructor
point(int iint j ) {x=1i;y=]:}
void get xy(int &i int&j) {i=x;j=vy:}
point operator - ( point ob2) ;
} 5/ End Class
// overload -relative to point class .
point point :: operator - ( point ob2 ) {
point temp ;
temp .x=x - ob2.x ;
temp.y=y -obly .

return temp

RS, ol 1



void main () {
point obj1(15.5) ,0bj2(8.10), obj3 ;
int xI.,yl;
obj3 = objl - obj2 ; // sub tow objects
/I this call operator ()
obj3.get xv( x1,y1);
cout<<" (objl - obj2) x : "<<x1<<" y: " <<yl<<endl ;
WEnd main

(objl-obj2) x:7 y:-5
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point operator = ( point 0b2) :
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EXAMPLE - Overloading Binary Operators ( ++¢ - ¢« =)
#include <iostream.h>
class point {
private :
int x_.y: // point value .
public :
point( ) { x=0;y=0;} // Default constructor
point(int int ) ) {x=1,y=].}
void get xy(int&i,int &) ) {i=x;]=y:}

point operator + ( point ob2) ;

point operator - ( point 0b2);

point operator =( point ob2);
} 5 End Class

point point :: operator + ( point ob2 ) {
pomnt temp ;
temp Xx=x +ob2x;

temp y=y +oby;

=% Vil



return temp ;
i
point point :: operator - ( point ob2 ) {
point temp ;
temp X=X -0b2.x
temp .y=y -obly .
return temp |
i
point point :: operator = ( point ob2 ) |
x = ob2 .x ;
¥=ob2.Y :

return *this ; // return the object that is assigned

-

void main () {
point objl1(15.5) ,0bj2(8,10),0b;j3, objd.0b;5;
int xl, vyl ;
obj3 = objl + obj2 ; // add tow objects
obj4 = objl - obj2 ; // sub tow objects
obj5 = obyl ; Il assign an object

obj3 get xy(xl.yl):

N, o, 7,



cout<<" (objl+ obj2) x : “ << xl<<" y: ¢
<<yl<<endl;
obj4.get xy(x1.,yl);
cout<<" (objl- obj2) x : "<<xl<<" y ¢
<<yl<<endl ;
obj5.get xy(x1,yl):
cout<<" (obj5=objl) x : "<<xl<<" y ¢

<<yl<<endl ;

v/l End main

(0bj5 =objl)x: 15 y: 5

O — b
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obj3 = obj2 = objl ;
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HEXAMPLE - int Type |, Overloading Binary
/ Operators ( + ¢« -)
#include <iostream.h>
class pomt §
private :
int x,y i/ point value .
public :
point( ) { x =0y =0:} // Default constructor
point( int Lint J ) {x=1;y=];}
void get xy(int&i,int&j){i=x.j=y;}

200 =



point eperator + ( point ob2);

point operator + (int i );

point operator - ( point ob2) ;

point operator -(int i );
} 3 /1 End Class

point point :: operator + ( point ob2 ) {
point temp ;
temp .x=x +o0b2.x;
temp.y=y +o0b2.y;
return temp ;

|

pomt point :: operator +(int 1 ) {
point temp ;
temp x=X +1;
temp.y=y +1;

return temp :

|
¥

point point :: operator - ( point ob2 ) |
point temp ;
temp .x=x -o0b2.x;

temp .y=vy -ob2.y:

S i



return temp :
j
point point :: operator - (int i ) {
point temp ;
temp X=X -1
temp .y=y ~-i;

return temp ;

void main ( ) {
point obj1(15.,5) ,0bj2(8,10), obj3, obj4, obj5, obj6 :
int xl,yl:

obj3 = objl + obj2 ; // add tow objects
obj4 = objl + 30 ; // add objects + int
obj5= objl - obj2 : // sub tow objects
obj6= objl — 20 ; // sub object — int
obj3.get xy(xl,yl):
cout<<" (objl+ obj2) x : “<<xl<<" y: ¢
<<yl<<endl
obj4.get xy(xl,yl):
cout<<" (objl+ int) x ;: “ <<xI<<" y ™

<<yl<<endl ;

S i



obj5.get xy(xl,yl):

cout<<" (objl- obj2) x : "<<x1<<" y i ¢
<<yl<<endl ;

obj5.get xy(xl,y1);

cout<<" (objl - int ) x : "<<xl<<" y

<<yl<<endl

V [/l End main

| (objl + int) x:45 y:35
! (objl- obj2) x:7 y:-5

dala Aaada
d.ap.ﬂi,daﬂﬂc ¢ Al

overload - relative to point class .
point point :: operator + ( point &ob2 ) {
point temp ;

temp x=x+ob2.x
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temp .y=y+oby:

return temp ;
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point point :: operator % ( point ob )
{ doublex :

cout << ** Enter a number : ** ;
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cin>> X
cout <<“rootof “<<x<<“is*:

cout << sqr( x);
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Overloading The Relational And Logical Operators
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I EXAMPLE - Qverloading The
l[{Relational And Logical Operator
#include <iostream.h>

class point {

private :
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int x, y: //point value
public :
point( ) { x=0,y=0.}
point (inf1,int] ){x=1.y=).}
void get xy(int &i ., int&)){i1i=x:]=vy.

point operator + ( point ob2) ;

int operator == ( point ob2) ;

int operator && ( point ob2) ;
} 3/ End class

lfoverload + relative to point class .
point point:: operator + ( peint ob2) {
point temp ;
temp X =x+ob2.x;
temp.y=y +ob2y;
return temp |
}
lloverload the —— operator for point class .
int point :: operator = = ( point 0b2)
{
return x==0b2x && y==o0b2.y
}
lloverload the && operator for point class .
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int point :: operator && ( point ob2)

{
return ( x && ob2.x) && (y && oblly) ;

void main ( )

{
point objl( 10,10) ,0bj2(5.3),0bj3(10,10), obj4(0.-2),0bj35:
int x,y:
obj5=objl + obj2 ; // add tow objects , this call
/I operator+ ()
obj5.get xy(x,y) :

cout<<" (objl+obj2) x: "<< x<<" y: "<<y<<endl;

if ( objl==0b)2) cout<<" objl same as obj2 \n" ;

else cout << "objl and obj2 1s differ '\n " ;

if ( obj1==0b}3) cout<<" obj1 same as obj3 '\n" ;

else cout << "obj2 and obj3 is differ \n " ;

if ( objl && obj2) cout<<" objl && obj2 is true '\n" ;
else cout << "obj2 && obj3 is false '\n " ;

if ( objl && obj4) cout<<" objl && obj4 is true \n" ;
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else cout << "obj! and obj4 is false \n " ;

} /! End main

" objl and obj2 is differ
objl same as obj3
objl && obj2 is true
obj1 and obj4 is false
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#include <iostream.h>

class Aritharray §
int a[10];
public:
Aritharray( );
void set(int n[10]);
void show( );
Aritharray operator + ( Aritharray ob2 );
Aritharray operator - ( Aritharray ob2);
int operator == ( Aritharray ob2);

Villend class

Aritharray::Aritharray( ) {
int 1,
for(i=0; i<10; i++) a[i] = 0;
j
void Aritharray::set( int *n) |
int 1;
for(i=0; i<10; i++) a[i] = n[i];
|

void Aritharray::show( ){
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int 1;
for(1=0: 1<10; 1++)
cout << afi] <<'";
cout << "\n";
|
Aritharray Aritharray::operator+(Aritharray ob2) {
int 1;
Aritharray temp:
for(i=0; i<10; i++)

temp.a[i] = a[i] + ob2.a[i];

return temp;

Aritharray Aritharray:;operator - (Aritharray ob2) |
int 1;
Aritharray temp;
for(i=0; 1<10; i++)
temp.a[1] = a[1] - ob2.a]i}];
return temp.
\
int Aritharray:: operator == (Aritharray ob2) {
int 1;
for(i=0; 1<10; 1++)

PR, i it [



if(af1]'=ob2.a[1]) return 0;

return 1;

}

int main( ) {

Aritharray obl, ob2, ob3;

int i[10] = { 10, 12, 53, 14, 5, 16, 70, 28, 19, 100 }:
int j[10] = { 10, 1,53,4,5, 16,7,28,19, 10 !

obl .set(1);

ob2.set(}):

ob3 = obl + ob2;

ob3.show( );

ob3 = ob3 - obl;

ob3.show( );

if(ob1==0b2) cout << "obl equals ob2'n";

else cout << "obl does not equal ob2\n";

if(ob2==0b3) cout << "ob2 equals ob3'n";

else cout << "ob2 does not equal ob3'n";

return 0;

Viend main
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|| obl does not equal ob2
- 0b2 equals ob3
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HEXAMPLE - Overloading unary
Operator ( ++ , - )

#include <iostream.h>

class point/

private :
int x,y ://point value

public :
point( ) { x=0;y=0}
point (int i,intj) {x=1;y=]:}
void get xy (int &i,int&j) {1=x; =y}
point operator ++ () ; // Increment
point operator -- ( ) ; // Decrement

V3 /I End class

lloverload + + for point class

point point :: operator ++( )

{ X++ :

3

y++;

3

return *this ; }
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lloverload -- for point class .

Point point :: operator--( )

£ x--;
¥==3
return *this ;
H

void main ( )
{  point objl(10.9) ,obj2(5,3);
int Xy
++objl ; // Increment an object
objl.get_xy(x,y) ;
cout<<" (obj1) x: "<< x<<" y 1 "<<y<<endl,
- -obj2 ; // Decrement an objects
obj2 get_xy(x,y) ;
cout<<" (obj2) x: "<< x<<" y : "<<y<<endl;
} /Il End Class
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point :: point operator ++( )
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point :: point operator ++ (int nofused ) :
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/| EXAMPLE (8-3) Jua

Il Overloading a Unary (- )
#include <iostream.h>
class point {
private :
int X,y //coordinate value
public :
point( ) { x=0:y=0.}
point(int Lintj ) {x=1;yv=]:}
void get xy(int&i,int&)){i1i=x;)=v:}

SYT



point operator - ( point ob2 ) ;
point operator-();
Vi Il End Class

lloverload - relative to point class .
point point :: operator - ( point ob2)
{ point temp ;
temp x=x-0b2.x
temp .y =y-o0bly:
return temp ;
;
Il overload unary - for point class .
Point point :: operator-()
{ x==x;
¥=r¥;
return *this ;
;
void main ( ) {
point objl( 10.8) , obj2(5.3), obj3 ;
int X,y
objl =-objl ; // negation
objl.get xy( x.y );

cout<<" (obj1) x: "<< x<<" y : "<<y<<endl,
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obj3 =objl - obj2 ; // subtraction
obj3.get_xy(x.y) ;
cout<<" (obj3) x: "<< x<<" y : "<<y<<endl;

Y End main

(obj1) x:-10 y:-8
(obj3) x:-15 y:-11

X ) COoTtiniie.

dipuall agill aladiu) - -
Using Friend Operator Functions
&1 e Y Gideo ali aladiuly Ciua 8 Jalgedl S Jaeadll S
b Las dhaall el LY L Gls Uee je Lo Chua dale pme
(ob1,0b2 ) Hadarwssll S8 s Ll ey i ¢ this -dsall cig yaa
Jeiwd Bala¥) Jalpal) dlla 8 Lol ¢ 28080 Jalgall Al 3 sy JS0
Yy Adauall gl S35y seas cuu ang W L mupea JS3 gl da)
psead 2950 Jpenill ehpad (Sayy . S CVLa 8 W) Lelad) pidil e
ool Rlee tae Lo Agalalyly ASLEN Jalgall

BRR,



(BMa alis ALY Salgall a3l Saandl) —y -1 -¥
Oai¥ly pu ) Jaladdl e pupaill o ¢ Baaia paliS A SN algall
A Agleall a8l Jaessll I ( 3-9) I maagyy . aulill elawsS
xS operator + () ald Sladill c coord  caall W Al (+)
AU ariglly ¢ Gampe S dapash A1 AN (3 55 Suniy s Gatea
sae SN arugll 5o gmpe JoV) darugll 9S8 Al Adlal) Lal ¢ mye

. int culs

HEXAMPLE —
' Overloading Binary Operator ( + ) Using a friend .
#include <iostream.h>
class coord {
private :

int x .y /lcoordinate value
public :

coord( ) { x=0 :;y=0:}

coord(inti, int] ) {x=1y=]:}

void get_ xy( ) {cout <<"x:"<<x

== ¥y =y <<endl;

[eae

friend coord operator + ( coord obl , coord ob2 ) ;

.



friend coord operator + ( coord obl , inti)
V3 Il End class

lloverload + using friend .
coord operator +( coord obl, coord ob2)
{ coord temp:
temp .x =obl.x + ob2.x ;
temp .y =obl.y + ob2.y ;
return temp
)
loverload + using friend |
coord operator+ ( coord obl,int i)
{ coord temp;
temp x=obl.x+1;
temp .y=obl.y +1;

return temp ;

void main ( ) {
coord objl(10,10), obj2(5,3) ,0bj3 ;
obj3=objl + obj2 : // add tow objects
cout<<" (objl+obj2) ":
obj3.get xv():
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obj3=0bjl + 50 ; // add tow (objects + int)
cout<<" (obj1+50) ";
obj3.get_xy( ) :

V I End main

- (objl+obj2) x: 15 y: 13
(obj14+50) x:60 vy:60

3 el Jalaally ¢ S dass gl 0 )je 8 ) Jalaad) o Jaads

¢ elime V) il S Jpentl 3 (il aay WS L 380 Jasgdl D) 550
P A Al S Jelaall 508 Leie

objl = obj2 + 20 ;

objl =20 + obj2
) 3 iyl oY ¢ Ashlas Al L dam e IV sl of aadis
coladl () (5090 98 Le s (o ity ¢ Jalaa) Sl (Ao (35S0 gudaal)
Wil gy ¢ atll Jpentl 8 (30 ia aals aladn L A A s Sy
o S (10 -4) JEa) & miase g LS. cllall

-¥iy .



(10-3) Jia

CEXAMPLE - Overloading Binary
/ Operator (+ ) Using a friend .
#include <iostream.h>
class coord {
private :
int x .y //coordinate value
public :
coord( ) {x=0;y=0}
coord(int int ) ) { x=1.y=]:}
void get xy() {
cout<<"x"<<x<<y:"<<y<<endl;}
friend coord operator + (inti, coord ob2 ) ;
friend coord operator + ( coord obl , inti)
Vs /l End class

Il overload + using friend .
coord operator + (inti, coord ob2 )
{ coord temp
temp .Xx=1+o0b2.x .
temp .y=1+o0by .

return temp ;
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lloverload + using friend .
coord operator + ( coord obl ,inti)
{ coord temp ;

temp x=obl.x+1;

temp .y =obl.y +i;

return temp .

void main ( ) {
coord objl(10,10) ,0bj2(5,3),0bj3:;
obj3 = objl + 100 ; // add object + int
cout <<" (obj1+100) ";
obj3.get xy ():
obj3 = 50 + objl: // add objects + int
cout <<" (50 + objl) ";
obj3.get xy ():

} /! End Class

il (obj1+100) x:110 y: 110
. (50+objl) x:60 y:60

.'e,‘jldl:if 1 /, } (3 -:' [ n'-._; :t ::'-‘;f £ ¥
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: Alaadle
Pk WS o e S Gapeiall Agleal S Jieall

friend coord operator * ( coord obl , coord ob2 ) ;

friend coord operator * ( coord obl , inti) ;
: Amdﬁa@m'.ﬁm._wuhi

Hoverload " * " using friend .
coord operator * ( coord obl , coord ob2 )
{ coord temp ;

temp .x =o0bl x ¥ ob2.x ;

temp .y =obl.y * ob2.y ;

return temp .

Gia S Lulal) Salgall afil) Jaeadt) — Y-

sl Jalaa yapai can V3l this jigall clley ¥ Gaaall atill o Loy
il 3 (Gl el ) ceage lawsS (= = Jolaidl S (+4)
Ol Ol oy 2t Ll ¢ mpall o pBlall Ak aa g Y el oy
sayall e pSaii pedl Gapall e Gavall ol Leag ) el
(++) Jalall 23 Jueath A€ JE ( 11-3) 00 a5+ oo Sinal
v (3da t:_flﬂ {-J"_':;:l..uLJ
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[l EXAMPLI -- Overloading Unary

I/ Operator( ++ ) Using a friend .

#include <iostream.h>
class coord {
private ;
int x,y. /feoordinate value
public :
coord( ) {x=0:y=0;}

coord( int 1, intj) {

- (11-3) Jia

X=1;
y=J;
;
void get xy( ) {
cout << "x:"<<x <<%y "<<y<<endl;
H

friend coord operator ++ ( coord & obl );

} 3 Il End Class

/I overload + using friend .
coord operator ++( coord &obl )

{ obl.x++

.. o -



obl.y++ ;

return obl ; // Return object, generation the call

void main ()

{
coord objl1(10,50);
++objl :  // objl passed by Reference
cout<<" (objl++) ";
objl.get xy();
WEnd main

1 ( objl++) x:11y:5l
Press any key to continue

Uae pa LaS clldy jla) cpe saloilly Cpadd) e salill G Jual Sy B
P b LS Ay ¢ gume S Aalal) Jalgall S Jpeatl) 3 Tl

++0b : Jlu*“ it
coord operator ++ ( coord &ob )

S, % 75 o



ob++: Guadl s
coord operator ++ (coord &ob , int notused ),
 Goiem S (= ) SiY) Alend ) Jpead) slee o) (S ¥ O

» Jaid sle guas c__u"u'S dagd Lail,

a dgae s5iny Aritharmay aed liva iy C++ daly oy i)

a2l Gyl ol e (gyiagy ¢ int s e duals elmell
ey Adghiae alaiug St Dlihans Jiaad aili; @[10] Adghicell palie )
b slhaally ¢ Adghiadl palic dcllal show dclds

C Gt S (4 ) ALY Adeal] S5 Jaeatl) Dilee jal o

- (B @S (= ) AN Gleall SN Jreatl) e jaf

e Gpdea S (== ) AL Adeal] S0 Jueadl diles jal @
Opamgt gaad Aa P sl paiady Laalal main syl ol 3 sl
» ol delibas Legiiylies Legayhag

a5 3l Jaaasll gyal <y (( 7-2)Jldlsale) o JEa 1is :Adiadia
W T
#include <iostream.h>
class Aritharray {
int a[10];
public:
Aritharray( );

S, 3



void set( int n[10]);

void show( );

friend Aritharray operator+( Aritharray ob1, Aritharray ob2);
friend Arnitharray operator-(Aritharray obl, Aritharray ob2);
friend int operator = = (Aritharray obl, Aritharray ob2);

Vs/lend class

Aritharray;:Arntharray( ) {
inf 1;

for(i=0; i<10; i++) a[i] = 0;

.

void Aritharray::set(int *n) {
int 1;

for(i=0; 1<10; i++) a[i] = n[i];

void Aritharray::show( ) {
int i;
for(i=0; i<10; i++)
cout << afi] <<'";

cout << "\n";

o
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Aritharray operator+( Aritharray obl, Aritharray ob2) {
int 1;
Aritharray temp:
for(1=0; 1<10; 1++)
temp.a[i] = obl.a[i] + ob2.a[1];
return temp;

}

Aritharray operator-(Aritharray obl, Aritharray ob2)
t
int i;
Aritharray temp;
for(i=0; 1<10; 1++)
temp.a[i] = obl.a[i] - ob2.a[i];
return temp;

j

int operator = = (Aritharray obl, Aritharray ob2) {
int1;
for(i=0; i<10; i++)
if(obl.a[1]!=ob2 afi]) return 0;
return 1;

1
f
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int main( )

{
Aritharray obl, ob2, ob3;

inti[10] = { 10, 12, 53, 14, 5, 16, 70, 28, 19, 100 };
inti[10]={ 10, 1,53,4,5,16,7,28, 19, 10 }:

obl.set(1);
ob2.set( ) );

ob3 = obl + ob2;
ob3.show( );
ob3 = ob3 - obl;
ob3.show( ).

iftobl==0b2) cout << "obl equals ob2'\n";

else cout << "obl does not equal ob2'n";

if{lob2==0b3) cout << "ob2 equals ob3'n";

else cout << "ob2 does not equal ob3'n";
return 0;

WEnd main

= Yo _



101 53 4 5 167 281910

obl does not equal ob2

a dijiae g5y Aritharray ae) lia o G+t dal oy (9)

jha Al Al bl gl e gy ¢ int s (e duals clacls
ey A ghan adasey Set Dlhlaas (hasd 4y @[10] Asiadl jalie )
t agllally ¢ Adgiad) juslie delial ShOW dells o

s ple gume i€ (++ ) Aala¥l Aleall S Jranill Adee jal

L rtea S (= = ) Al Adeall S Joeail dlee jal o
idee ehpay Al aidgtll iy Lahal main sl a8 2
il deliay Cpumal laiilly sal50

#include <iostream.h>
class Aritharray {
int a[10];

. - I



public:
Aritharray( );
void set(int n[10]);
void show( );
Aritharray operator++( );
friend Aritharray operator--(Aritharray &ob);

Vs/lend class

Aritharray::Aritharray( ) {
int 1;
for(i=0; i<10; i++) a[i] = 0;
j

void Aritharray::set(int *n) {
int i;
for(i=0; 1<10; 1++) a[i] = n[i];

|
i

void Aritharray::show( ) {
int 1;
for(1=0;1<10; 1++)
cout << afi] <<'";
cout << "\n";

}

. o



/I Overload unary op using member function.
Aritharray Aritharray :: operator++( ) {
int 1;
for(1=0; 1<10; 1++)
afi]++;
return *this;

}

// Use a fnend.
Aritharray operator--(Aritharray &ob) {
int 1;
for(1=0; 1<10; 1++)
ob.a[i]--;
return ob;

i

int main( ) {
Aritharray obl, ob2, ob3;
int 1[10] = { 60, 20, 80, 40, 70, 60, 90, 10, 30, 100 };

obl.set(1):
ob2.set(1)
ob3 = ++obl;
ob3.show( );

. - L



ob3 = --obl;

ob3.show( ).

return 0;
HWiknd main

-1 1]
e

612181417161911131101

60 20 80 40 70 60 90 10 30 100
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| a0 ls i ybod

Cheall dpally (% 5/ 5 = ) AN Jabpall 20 Jpeasll Adee ol L)
- Adpuall Al gl slasiul coord

G Sumy o coord  cieall 8 A Lieasl dgle al LY
3 3 Ch > s
£ e} s asliilan) (S5 dagna dadly capn Slilee Sl alie Yl
. mt*¥ob , ob*Fint odul oaisil

Alaall S0 sl dbie 455 G ¢ Gatial) il Ssaaily ¥
cre Legd€ Juledd K5, 000N ciaall il (== ) uslal)
o Jbaly G

o Y T e e Y e

Cisall ) dilly >> 5 << Al Jabgad 5 Jraail Alee o 8
P Al cldeal) g1l aaa55 Suay point
ob << integer ;
ob >> integer;
el ALY 5X il i Jalsall o3a o e aSEy
p S aill il o
class three d {

private :
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int x,y.z;
public :
three d (int1,int].intk) |{
Xx=1:y=];z=k;
;
three d () {
x=0,y=0,z=0;
b
void get (int &i ,int& ) int&k) |
I=%]=y:k=%]
|
V3 /] End Class three d
aadind ¢ Cuall gl (= = ¢+ = o+ ) Jabsall a0 Juenth jaf
o Qleaiilly salpll aals JS5
il el e Y cfgialls el padiils Gl Caall i sef —o
¢ elme ) ailsily Adinall alsill o CDEAY) e~
t ol Led SN Jaeatlly asiy 53y Strtype aad C++ daly liea £l .1
() Jeladh plazaals Al Judldl pes
(=) daladl Aasil ALl g -0
(== 0 0 2) dalgal) aladally LD Hlie —o
ek adliy gole iy ol Sl e Chuall iy

= ¥ohi .



£l JAAD (gjlaal A Jpanili- V-

Gy s3) <iostream> il Cald) CHt dad maly alins (el
calal e ani s gpallfJaal @lle Lol A dpulull Slagleal)
hi, 5 3l clog ;cerr ;5 cout cin ual— 2l <iostream> u.;,—-'j)!"
Baiiag (oAl il Unddl (gyans bl 2 Al (5hmay sl JAA (5 hm
o sty 2

JS oalfdanl e Slad e a3 Jaeadl dilee 2L,
Gy a1y JC30 (<) Sl pas dalY) ddlee Joent gpa I8¢ Cuilie
JaY Alee adly Cipel 2y ¢ oAl oyme (o AN e 50l il
A S5y (>>) Oredl s Al dlee Jaaad a5 LaS ¢ gy (asa
C A gme o AN e 5508 cana] Guay

EAD o lae Aulaad 23 Jaaadll -y -y

Al geaty . myally Jaall gladd 23 Juaadl dylee elyal S
zh Jalay << Jalall eayy Insertion zlaYls CH+ & 104
o T T | ;"E ; bLa-a:-i Insertion s Insertion Operator

- stream (gl ) Sleglaall zhials 8 2 Al Jalse

1ok ?L‘I.I! Mi
ostream &operator << ( ostream &stream | class name ob ) {

// Body Of Inserter :

return stream :

= YoN_



O =i 13 5 ostream (ayall Laase Jo¥) day gl S5 [
C A e 05S5 ol ey stream

O OSa s LA e (53 sl a0 L L B

(sl s ) eage B sl 5Ss
o) e 52y Stream gy sall (e ) Lanye s 2 ha) pibs ¢
dlda A << Jalall il Jaeadll Jlesind e (559 pia 132y ¢ OStream

P gl Jaa) el g
cout << obl << ob2 <<o0b3 ;

- Glogleall zha) clilee oz bl a5 sty of Juadys
e gy o) Jalaall ol € L i G sume Lo il (3555 Leies
i Vaac Al Vas Y ele st aly 30 g this gl e i
Ebz! E\:I G-L:a_'l} Ade ‘HL'JLU ¢ icaealdt U3 Cra d.a_;,.:‘- 3B H‘)” J.nL-n.Jl L’,{
¢aabal a0 2 Gapall e el) dalaally ¢ (e b sl Jalaal) (8
Sl (14 =3)Jual . ale gume ails by als (S of S Y Sl

(14-3) Jtia

/IUse a friend inserter for objects of type coord.
#include <iostream.h>

class coord {

private :

int X, y;

. -V



public:

coord() { x=0;y=0; }

coord(int 1, intj) { x=1y=]: }

friend ostream &operator <<(ostream &stream, coord ob);
Vs /i End Class

ostream &operator<<(ostream &stream, coord ob)

{

stream << ob.x << ", " << ob.y <<"\n';
return stream;

}

int main ()

{
coord a(l5, 10), b(20, 30);
cout <<a<<b,;
return 0;

} I End main

V-1



sda ¥l bt Jalisagagdl 1O zyalfdsall sle Jus
maasill e agal . il ) sedi stream el By 5 X al Al
Call ta Lali z 1) als 0% Y Grumy Galec ) alspll A0S 3 s
Cuall Lalall elae¥l ) Jpash aulsiog ¥ 1Y) 2 of Ly 5 coord
o @3 gy (15 —-3) Jlally . ppele Y 9 X Ghuaiall IS 238 coord

( 15-3) Jta

[ICreate an inserter for objects of type coord, using a non-
‘friend inserter. */
#include <iostream.h>
class coord {
Privat :
public:
int x.vy; // must be public
coord( ) { x=0;y=0;}
coord (int 1, int)) {
X=13
¥=J
}
V3 /] End Class
IlAn inserter for the coord class.

ostream &operator<<(ostream &stream, coord ob) {

RS, s ) [



stream << ob.x << ", " << ob.y <<'\n';

return stream;

}

int main( )
{

coord a(10, 15), b(20, 30);

cout <<a<<b;

return 0;
W End main

S o) alegladl el e 21V A Jee il Y

1Y Gapllas J85 5y Gilagleal) gAY Ayppeis Bilee g Sla) ghsY)

Ll U claglaall JLus zho) adks el e (<a . Ligme Als

Aadlal) 5080 Jlu)) (M Aladl ol B )Y Al 2 lags . plotter

ey jpeat 58y . Leaba) bl clagleall M d3lal dashll Jaad

s 3ays ¢ triangle e s 1omy 530 W (16 -3) pelipd Dl
sl o aBd) jlelal ) s ;,354“,, ¢ CEY gl sacld Caall
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[ [This program draws right triangles
#include <iostream.h>
class triangle {
Private :
int height, base;
public:
triangle( int h, int b) {
height = h;
base = b;

1
|

friend ostream &operator<<( ostream &stream, triangle ob ),
V3 Il End class

Il Draw a triangle.
ostream &operator<<(ostream &stream, triangle ob)
{
int 1., h. k;
1 =] = ob.base-1;
for (h = ob.height-1; h; h--) {
for(k=1:k; k--)
stream <<'';

stream << '¥';

= VAN =



if( j !=1) {
for( k = j-i-1: k: k--)
stream << '
stream << '¥';
}

i'_ »

3

stream << "\n';

)
for( k = 0; k< ob.base ; k++)
stream << "¥";

stream << "n';

return stream;

}

int main ( )

{
triangle t1(5,5), 2(10, 10), t3(12, 12);

cout << tl:

cout << endl << {2 << endl << {3;

return 0;

VIl End main

.



v "D\mbloverloading\progl\estream\ostrea\D

t2(10,10)

t3(12,12)

-

-
-
e
=
a3
o
-
-
-
L

e e

ress any key to continue

Jaal ojlaa Aland 33N Jpandl) — Y-y
Saasth & fials Laad LS ¢ 3> Jaall gyaal st Jacstl ofjal puliis
sl Sy stream (gpadll e lasleadl Jlan) oY« 2 il gpaad A
s dde Gkl Galiig
¢ st alad) Jid)
istream &operator >> ( istream &stream , class nam & ob )

!
/I Body Of function :

return stream :

L—
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Srae dia 52y istream  gyadl ) ( ohsie ) Lanye aalih) asmyy
Bpag Wl ¢ Jaal (pad Laage ¢S of cam ¥ anagh of (6 L Jas
Grae w05 o oS Yy« SRl plati (530 Gajall Laaye gy S
3 ) el ol 2y s e L) aiey . T Ll Tpiae Jand)
GsSe o Ser W Gl ¢ AN Ay N Gyl sa e Jelaally o 5yme
s Gy JUN (17 —3) JUl 2 malipll o ale guae adls 2 hal) oS
. coord caall ) Jaal g

[[Add a friend extractor for objects of type coord.
#include <iostream.h>
class coord {

Privat :

int X, y;
public:
coord( ) {
x=0,y=0;
H
coord( int1,int ] ) {
X=1

y=3:

O, s -



friend ostream &operator<<(ostream &stream, coord ob):
friend istream &operator>>(istream &stream, coord &ob);

Vi I End class

ostream &operator<<(ostream &stream, coord ob)

1

stream << gb.x << ", " << gb.y <<"n';

return stream;

}

istream &operator>>(istream &stream, coord &ob)

{

cout << "Enter coordinates: ";
stream >> ob.x >> ob.y;

return stream;

}

int main( ) {
coord a(10, 10), b(20, 50);

cout << a<<b;

cin >> a;

cout << a<<endl;

cin >> b;

PGS, 5 iy



cout << b<<endl;
return 0
VI End main

¢ gl Juia) aaiiacall cre ol Jaall gyae aals ol Jaadls
Chuall of g SN (18 =3)Juad b meliydl L g e GL aay
« cost Lgaalss; onhand lgalad saeitem salall Al (34, inventory
(r—>e gl 3y istream JL syl gy s aal Sl Spll craca Sy
. ostream = ,AY!

#include <iostream.h
#include <string.h>
class inventory |

private :

LYV



char item[ 40 |;  // name of iten
int onhand ; /I number on hand
double cost;  // cost of item
public:
mventory(char *i, int o, double ¢)
| strepy(item, 1);
onhand = o;
cost = ¢
i
friend ostream &operator<<(ostream &stream, inventory ob);
friend istream &operator>>(istream &stream, inventory&ob);
V3 I End class
ostream &operator<<(ostream &stream, inventory ob)
{
stream << ob.item << ": " << ob.onhand;
stream << " on hand at $" << ob.cost << '\n';
return stream;

}

istream &operator>>(istream &stream, inventory &ob)
cout << "Enter item name: ";
stream >> ob.item;
cout << "Enter number on hand: ";
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stream >> ob.onhand;
cout << "Enter cost; ";
stream >> ob.cost;

return stream;

int main( )
{
inventory ob(™ Hammer", 4, 12.55):
cout << ob;
cin >> ob;
cout << ob;
return 0;
} Il End main

. Enter item name: ball

Enter number on hand: 10
| Enter cost: 400.5
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dec,oct,hex, showbase a3l -yY-V-V

caalgh aal) JUs apail dec, oct, hex wyse C++ Al 3 il
Sl aall Sl 5 dec gpiall aall ol ) dssall sl as dadadil
JaeY) ae JAN) gilae Jalaiiy . (hex yie dand) aall 2l 4 ot
Aol agaas iy a1 1Y)l S gptall aall Gl Aals gl e daganall
Al clilad o dsla

o G dreal) G clidanall pe Jelamib 2 A gjlad dudlly Ll
Al Ll (e 0 b fas a0 Saeli) ae Jalaall gy (gpmall ) Lesd
1al) aUlad dayls L e OX 3 fos ) Hae$ Ll o Ll ol oLl
o e adand)

sacld jlel) o malsydl Sl showbase danall ) i4e aniin
Aaeatlly Lal ¢ canda JS25 Agptiall MoV Ao lde 235 G ¢ zpal) oL 350
ks Sael) ks fun 3¢ 0 sheay Aguee aakad LN AL SacY
AS Ul (19~ 3)Judl 8 xainl) cpw e OX o A pie o)
dadasl iy dagaall dae Sl delbll dle apnil dapall jdge dadiil)
. ARA aal)

I/Using stream - manipulator show base
#include<iostream>
using namespace std;
void main () {
int x=150;

=X



Il use showbase to show number base
cout<< " printing integer proceded by their base :
<< endl << showbase ;
cout<< x << endl; /] print decimal value
cout<< oct << x << endl; // print octal value
cout<< hex << x << endl; // print hexadecimal value
ViEnd main

Gllard) azaa = i —A-¥
. coord cauall &

Unary Operators
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#include <iostream.h>
class coord {
private :
int x,v: //coordinate value
public :
coord( ) { x=0;y=0:}
coord( int Lint j ) { x=1.y=J;}

void get xy(int &i,int&j) {i=x:j=y:}

coord operator + ( coord ob2) ; // objl + obj2
coord operator - ( coord ob2) ; // objl - 0bj2
coord operator + (int 1) ; I/ objl + int
coord operator * (int 1) ; I objl *int
coord operator *( coord ob2) ; // objl * obj2
int operator == ( coord ob2) ; // objl ==o0bj2

coord operator ++ ( ) ; Il Increment
coord operator -- ( ) ; Il Decrement
coord operator - ( ) : I negation

V3 ] End Class

I/l overload + relative to coord class .
coord coord :: operator + ( coord ob2) {

coord temp ;
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temp .x=x + ob2.x;
temp .y=y+obly;
return temp
}
loverload - relative to coord class .
coord coord :: operator - ( coord ob2) {
coord temp ;
temp .x=x-0b2.x;
temp .y=y-o0ob2y;
return temp |
}
lloverload + for objl + int
coord coord :: operator + ( int i) {
coord temp ;
temp x=x+1;
temp .y=y+1;
return temp
}
loverload * for objl * int .
coord coord :: operator * (int i) {
coord temp
temp x=x%1;
temp.y=y *1;
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return temp
H
Iloverload + relative to coord class .
coord coord :: operator * ( coord ob2) {
coord temp ;
temp .x=x*ob2.x;
temp .y=y *ob2.y;
return temp ;
}
lloverload the operator for coord class .
int coord :: operator == ( coord ob2) {
return x==o0ob2x&& y==o0b2.y
}
lloverload + + for coord class .
coord coord :: operator ++( ) {
X+ ;
y &
return *this ;
}
Hloverload - for coord class |
coord coord :: operator -- () {
R
Yomess
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}

return *this ;

lloverload unary - for coord class .

coord coord :: operator- () {

R==N

Y-
return *this ;

void main ( )

{

coord obj1(10,10) ,0bj2(5,3),0bj3;
int x.y ;

obj3=objl + obj2 ; // add tow objects
obj3.get xy(x.y):

cout<<" (objl+obj2) x: "<< x<<" y: "<<y<<endl;

obj3=objl -obj2 : // sub tow objects

obj3.get xy(x,y) ;

cout<<" (objl-obj2) x: "<< x<<" y: "<<y<<endl;
obj3=o0bj2 + 100 ; // add objects + int
obj3.get_xy(x,y) ;

cout<<" (objl+ 100) x: "<< x<<" y: "<<y<<endl;
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obj3=obj2 * 100 ; // multiple (objects * int )
obj3.get_xy(x.y);

cout<<" (obj2* 100) x: "<< x<<" y; "<<y<<endl;

obj3=objl * obj2 ; // multiple tow objectes
obj3.get xy(x,y);

cout<<" (obj1*obj2) x: "<< x<<" y: "<<y<<endl ;
if ( objl==0bj2) cout<<" objl same as obj2 '\n" ;

else cout << "objl and obj2 1s differ 'n " ;

++objl ; /] increment an object
objl.get_xy(x,y) ;

cout<<" (objl) x: "<< x<<" y: "<<y<<endl;
--0bj2 ; /] Decrement an objects
obj2.get_xy(x.y)

cout<<" (obj2) x: "<< x<<" y: "<<y<<endl;
objl =-objl ; // negation

objl.get xy(x,y) ;

cout<<" (- objl) x: "<< x<<" y: "<<y<<endl;

VI End main
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Tl

(objl+ 100) x: 105 y: 103

(obj2* 100) x: 500 y: 300
(objl*obj2) x: 50  y: 30
objl and obj2 is differ

(++objl) x: 11 y: 11

ZaalaPly 49 lileal) ppan B (21- 3)JBaN & el Gan
. €oord aall & Giia S

IHEXAMPLE // Overloading Binary Operator and
/I 'Unary Operators Using a friend .
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include <iostream.h>
class coord {
private :
int x,vy;//coordinate value
public :
coord( ) { x=0;y=0:}
coord(int Lint j ) { x=1.y=]:}

void get xy(int &i,int&j) {i=x;j=y;}

friend coord operator + ( coord obl , coord ob2 ) ;
friend coord operator + ( coord obl ,nt1) ;
friend coord operator - ( coord obl, coord ob2 ) ;
friend coord operator * ( coord obl , coord ob2 ) ;
friend coord operator * ( coord obl , int1);
friend coord operator ++ ( coord &obl )

friend coord operator - - ( coord &obl ) :

V3 M End class

lloverload + using friend .
coord operator + ( coord obl , coord ob2 )
{

coord temp ;

temp .x=obl.x +ob2.x ;

temp .y =obl.y + ob2.y ;
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return temp ;
}
lloverload - using friend.
coord operator - ( coord obl , coord 0b2) {
coord temp
temp .x =obl x -ob2.x ;
temp .y =obl.y - ob2.y ;

return temp ;

i
!

lloverload + using friend .
coord operator + ( coord obl ,inti) {
coord temp ;
temp .x=obl.x+1;
temp .y =obl.y +1;
return temp |
i
Il overload * using friend .
coord operator * ( coord obl , coord ob2 ) {
coord temp :
temp .x =obl.x * ob2.x ;
temp .y =obl.y * ob2.y :

return temp .
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loverload * using friend .

coord operator * ( coord obl , inti) {
coord temp :
temp .x=obl.x *1;
temp .y =obl.y ¥1;
return temp ;

)

[l overload ++ using friend .

coord operator ++ ( coord &obl ) {
obl.x ++ ;
obl.y ++ ;
return obl ;

}

lloverload -- using friend .

coord operator --( coord &obl ) {
obl.x --;
obl.y --;

return obl ;

void main ( ) {
coord objl1(10,10) ,0bj2(5,3),0bj3;
int X,y |

.



obj3=o0bjl + obj2 ; // add tow objects
obj3.get_xy(x.y) ;

cout<<" (objl+obj2) x: "<< x<<" y: "<<y<<endl;

obj3=objl + 50 ; // add tow (objects + ini)
obj3.get xy(x.y)

cout<<" (obj1+50) x; "<< x<<" y; "<<y<<endl;

obj3=objl1 - obj2 ; // subtract tow objects
obj3.get xy(x,y) :

cout<<" (objl-0bj2) x: "<< x<<" y: "<<y<<endl,

obj3=obj1 = obj2 ; // multiple tow objects
obj3.get xv(x,v);

cout<<" (objl1*obj2) x: "<< x<<" y: "<<y<<endl;

obj3=objl * 50 ; // multiple tow ( object * int i )
obj3.get xy(x.y);

cout<<" (obj1#50) x: "<< x<<" y: "<<y<<endl;

objl ++ ; // unary +
objl.get xy(x,y):

cout<<" (objl++) x: "<< x<<" y: "<<y<<endl;
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obj2-- ; // unary - -
obj2.get xv(x,y) :

cout<<" (obj2--) x: "<< x<<" y: "<<y<<endl;

Y End main

(objl-obj2) x:5 y:7
(obj1*obj2) x: 50 y:30
(obj1*50) x:500 y: 500

(objl++)  x: 11

_YAY .
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#include<iostream.h>
class Temp {
int mx,mn;
public:
Temp( ){mx =0; mn =0 ;}
Temp(int m ,int n){ mx=m ;mn =n:}
void Test( int [ ].int );
void print( ){cout<<"mx="<<mx<<" "<<"mn ="
<<mn<<end];
H
friend float fr(Temp );
void get(int &1,int &)){1I=mx;j=mn;}
friend Temp operator *(Temp ,Temp ),

V3lllind Class

void Temp::Test ( int X[ ], int n ) {
int i,max=x[0],min=x[0];

fori=0;1<n;1++) {

if(x[1]>max)
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max=x[1];
}
for(1i=0;1<n;1++) {
if(x[1]<min)
min=x][i];
}
mx = max;

mn = min;

o

float fr(Temp ob)

d
float d;
d=ob.mx-ob.mn;
return d;

i
Temp operator *(Temp obl,Temp ob2)

¢
Temp t:
t.mx=obl mx*ob2.mx;
t.mn=obl mn*ob2.mn;

return t;
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void main( ) {

int T[30].a,b.d1;
cout<<"Enter the numbers n";
for(int 1=0;1<30;i++)
cin >>T[1];
for( 1=0,1<30;1++)
cout<<TJ[i}]<<" "}
cout<<endl;
Temp ob;
ob.Test(T.30);
ob.print( );
d1=fi(ob);
cout<<"The value of mx-mn is "<<dl<<endl;
Temp obl(dl.dl).ob2(d1*d1.d1*dl),0b3;
ob3=o0bl*ob2;
ob3.get(a.b):
cout<<"(obl+ob2) a:"<<a<<" "<<"b:"<<b<<endI,

W End main
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#include<iostream.h>
class engineer {

int mark;
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public:
engineer ( ){mark=0;}
engineer (int x[ |):
int getmark( ){return mark:}
engineer operator -(engineer);
~engineer( ){ cout<<" class Engineer 'n "}
{/lEnd Class

engineer::.engineer(int x| | ) {
int 1.¢c=0;
for(i=0;i<12;i++) {
if(x[1]>=60)
ct+=1;
j
mark = ¢;
;
int counter(engineer ob) |
intt:
t= ob.getmark( );
return t;
;
engineer engineer:: operator -(engineer obl) {

engineer t ;
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t.mark = mark-obl .mark;

returnt;

void main( )
1
int m[12].m1[12].i;
cout<<"Enter the marks \n";
for( 1=0<12.1++)
cin>>mli];
engineer ob(m);
cout<<"The number of success courses is
"<<counter(ob)<<end],
cout<<"Enter the another marks 'n";
for( 1=0;1<12;1++)
cin=>ml[1];
engineer obl(m), ob2(ml), ob3;
ob3=obl-ob2;

cout<<"ob3="<<ob3 getmark()<<endl;

Viknd Class
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#include<iostream.h>
float fact(intn) {
float f=1;
if(n<0)
return 0,
if(ln==10)
return |:
for(inti=1;1<=n; i++)
f=1f*i,
return f;
i
class Even Odd {
int odd.even;
public:
Even Odd( ){odd=0:even=0:}
Even Odd(int x[ ]);
void print( ){cout<<"odd="<<odd <<" "
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<<"even=" <<even<<endl;}
void get(int&ev.int&od){ev =even; od = odd ; }
Even Odd operator=(Even_Odd);
friend float fr(Even Odd ob);
Vi/lEnd Class

Even_Odd::Even_Odd(int x[]) {
int 1,51=0,52=0;
for(i=0:1<10;i++) {

if(x[i]%2==0)

sl=sl+1;
else
s2=82+1;
j
even=sl;
odd=s2;

float fr(Even Odd ob) |{
int e.d;
float per;
e = ob.even,

d = ob.odd:
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if(e >=d)
per = (float) fact(e)/(fact(e-d)*fact(d));

else
per = (float) fact(d)/(fact(d-e)*fact(e));

return per
j
Even Odd Even Odd:: operator=(Even Odd ob)
{ even=ob.even,

odd=ob.odd;

return * this:

void main()
{
int x[10].1;
inte.d:
cout<<"Enter the numbers \n";
for( 1=0;1<10;1++)
cin>>x[1];
cout<<"The entered array 1s:"<<end];
for( 1=0:1<10;1++)

cout<<x[i]<<"";
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cout<<endl;

Even Odd ob(x).obl:

ob.print( );

cout<<"The value of per 1s "<<fr(ob)<<endI;
obl=ob;

obl.get(e.d);

cout<<"even="<< ¢ <<" "<<"pdd="<< d <<endl;

V/End main
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cinlae o A5l (= = ) AUl A lall 03 Jaeadll Al pal -
3 e L 05 Gfialuall sl sie 1 ey Gy cplibiias

Omdye e main bl 3 o

rectangle rl1(1,1,2,2), r2(4,10,5,11);

(262) 5 (1,1) (ol Jhan b s Cogptd Bl Cial paii ol o
1ia o e (380 a8 Chuadl s 3 A8l LB asen arii )y
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20 Ji Complex cia o sging CH+ dal lasliy cugl =)
e hall ggings IMmg s ehay Real s eia o sing sdie
Al as



. (Real +1i Img) JS3ll gaall 2aall deldal print o -
v Omdie Cpade peal () AU Aoleall ) Jread A6 -
- gl 3l slagy (! )aala¥) Adeall 8 Jread il -
(A S ) Dl e (= =) Aplal) Agleal] 8y Jraa3 A -
Cuuall el Al clesiy main bl 3 Lalel ol -
bl delday AU 4nlal) @lidedd) o) point
glad Jia Vector aed ciua o gginy C++ dal laaliy cus) -3 Y
Al e ggingg (X, Y, Z) Ldludl alflas) Je goisn &3l 4
s aglal)
cele glhats -
. SetVector 4wl gleadll alifany ol als -
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Inheritance
datie — Y\ —¢
Sy i ¢ Amapll Gagadll dadiul sale) JICAT aal a8l e
sastal)l Cagioall 326, B s35ase cigina Cpe UL Sa03a Cigiia L33
30 Ll L) Gty ¢ A il 4 mapll Cighiall ciliyad, ciliia
gl 58 e Amayll pagad) dadtd sile) Lle seluds . Lealiag
Lt LS ¢ allady 8550 limayy ol o aadiy ¢ gabll jpdal 03U
o il AIAREN) 28 iyl aumy e Al GLISEY) Ge Sl
Base Class dwul) isialtly s 535apall chginaldl aaudy
Jadiy . Derived Class dfuial Caghall L a8l al Cighiall ey
Ll LS e bl Caal) el e leanads i Lalef dsind) Gogial
@ M ) Gaall any ¢ L) Banada cililaly adds auas
13 Lol ¢ Direct Base Class il ol Chall ade Cana (33N
Lisld Gasall Caially —wlul) chiall gy A8l (ggiina cra 53S0 Wl s
. Indirect Base Class bl & ) Caall o
sy S Multiple Inheritance saasiall &35l C++ 4al peus
saasiall A3l aad ¢ ulad i e 3T s A3 ) Call Lo
¢ A3l Cpe pladl ABNE Cbt AR iy eladl L) sa55 o Sy Salee
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Public Inheritance delall 431,50l <5
Protected Inheritance “ieas) 4315l

Private inheritance 4slall &)l

s AY) sl Aagyall e

Aaidial) Cighually Asulu)) Cigiual) —Y—¢
haa pailiad Sy ol b cival GSa lgibaly LY a7 &)l Caps
A CGaall et Caghoall e Apen A elin A3l ey " ]
Cpediins (palline Ci cny s Apagead SN Caally Ll dagee

@35l 35S
.Base Class .l Caally &35 i ciall 2 O
Derived Class  (gildl caall &1y oM caall o5 U

oo Y AS A alsall aies Base Class Ll Cacall Gy
Ciwall &g ¢ patbadll e de geaad Lo iy aaly (of A8LE Cajial)
Leal iy b)) Ciuall (e dalall jailadll Derived Class (il
iy S malipl) paa LlET ALy ds8 Ot daly . 4 dals jadlad
(e Banie Chgiaa A CGay 38y ¢ ghiall s 8 adddll aa e
sigay ¢ (ial Cavall Loaldll 8Ly cilivalsel) d3lia) 5 s200e Chghua
v A 3ye adgil) LS sale) ) o lias Y gkl
Giial chall gahaly ) Cuall Gahial dldee Sad) g
ciuall clinel iy (panin Legin il ejadl Jish Cum ¢ agline (K3,
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dag el LlS sl Gaiall 288 Galel jlie) oS0 WS« k)
o g Caall

didiall call ) Jpaslls asalnl) -V —Y—¢

Base Class Access Control
Ciall Canyet Jal el alad) JSE0 aadis AT Clia fe Ciua &85 2
el Ciaall e alay)y (Gida)

class derived Class Name : access Base Class Name

Vs/l End derived Class

P Jyay Slasae AB0 e saals (access ) Jyasl dipk Jids

ole public «*

. gala gl private

. e sl protected
Ladieg - ) Ciuall jualie Guidl Cuall ¢y G sasy Jpuasl s
elae¥) asan old public s ) Cuall ) Joagl aaae 058
O3S e ¢ (A Cuall dale lacl muad  ull) Call L)
Aalall clmel) asea 8 private 5o bVl Caall ) Jsuasl) sase
LegilS uallad) 8y ¢ i) Chuall dald el puad wlul) Ciall
oo ledl) Jsms) S Vg ¢ as data ) Gaall Aalal) clzmely) d5
» A aall



claeY) 3 private Jyasl sass 98 Leaie adl ) agius o cany

sl A5 Sy Gl Caall Aals tlael muad ) Ciuall 4ol

(I —4) JBl peaingy - Leal) Jguamsh e 5,008 Fidall Chall 8 elined)
. public Jsasl sasall ddasdyy 23,50 )

#include <iostream.h>
class base {
private :
int x ;
public :
void setx(intn){x=n: ]
void printx( ) { cout <<x <<"n'; }

} 3/l End class

Il Inherit as public.
class derived : public base {
int v ;
public :
void sety(int n) {y=n;}
void printy( ) { cout <<y <<"'n'; }
Vsl End derived Class

e T



int main( )

{
derived ob;
ob.setx(30) ;. // access member of base class
ob.sety(100) ; // access member of derived class
ob.printx( ) ; // access member of base class
ob.printy( ) ; // access member of derived class

return 0 ;

} Il End main

Coall il clmel) muaspublic Jsasl sase alass L A543,
Giall Cuall B ddle olacl (printx( ) ssetx( ) : Jis) base
ki (Filall Ciuall of e Y (Bl Cuual Caa &8 oy - derived
v ) Caall dalall sbzmeY L) Jaeas)
P el il Sl Binadl cheal) ) Lkl ;M8 O
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void showsum ( )

{

co”t << " x._l_}rmlf << x+}‘r {_::T'I\I‘nlf :'

J
paall M Joeasl derived Gl ciall Jolay malipll 1aa 3
Cuall & palall gl oY U Vg e uldl) caall 8 x Galall
pdasysy + Adhygl Adlee Ay o AN SN S Loge 4 Gald Ly )
oy Aaaldl cililanal) ) Jpeagh ki ¥ Luy Sl (2-4) s
. ERROR  laa Lidaey

#include <iostream.h>
class base {
int X ;
public:
void setx(intn) { x=n: }
void printx( ) | cout <<x<<"n'; |

Vs I End class base

' Inherit as public - this has an error !
class derived : public base |

inty:



public:
void sety( intn) { y=n}
1* Cannot access private member of base class.
x is a private member of base and not available
within derived. */
void show sum( ) §{ cout << x+y<<'n';} /[ Error!
void printy( ) { cout <<y <<"n'; }
Vs HEnd derived class

Lpanal) plact) aladind —Y-¥-¢
Using Protected Members
o ) gty ¥ Bbdl Ciua W o ((2-4) JUsD 3 L)
il Caall zlial 13 adl ey 13a L call) Caall Aalal cliaeY)
g eliae¥ oda U ) Caall Lalal) clae) any ) Jseasl
Cuuall cliacl aaY iz a8 gla¥l ey 3Ll Y) . ddle oS g
Oes - A Jpaaslls Giiall Chall Flawt pe ¢ 4y Lald Ly of ol
. protected Amlad) dadaill aadiis lld Jal
o lae Lec private  2asd) protected  Jsaasl dyae ; 8l<,
o el Ciall elimel U8 e L aalul) Ciall Lpendl) elinsy)
A Gigall ol Gl 2la e Ciua Y A s L s
oS b B protected ( Aedaill ) shsaaall A anbsh o (Sas . 4k
Jy Aalall clae¥) e mypal aaysole aalm Lol Yl caal _d
Aadal) el
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class class Name {

private :

-----------

} 3 Il End class Base

o public  Jseash sase aladslly jal Yo L b &gy Laricg
Ll i) Cuall Lpens slinel muad —ul) Chuall L) clacl
cuall Lald xual Lld private Jyasd saaw pladiuly &5l culs 1)
protected Jsaasl sans slaailly jal o bl Siyg Ledie g . (Gl
Chall Lpene tlimel Wl Caall ddlally peadll sline¥) paald basie
C sl

alally dalall clm e ) Jsaagll A4S ( 3-4) L8 e s
. myclass aall 8 Al

#include <iostream.h>

class myclass {

P il A



private :
inta:
protected :// still privaie relative to myclass
intb
public:
intc;
myclass (intn, intm) { a=n; b=m; }
int geta( ) { return a; }
int getb( ) { returnb; }
Y Il End myclass

void main( ) {
myclass ob(50, 100) ;
i/ ob.b =999 ; Error! b is protected and thus private
ob.c = 300; // OK, c is public
cout << ob.geta( ) <<**
cout << ob.getb( ) << “*“<<ob.c <<'n';

} Il End main
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¢l pyama e Ll Bl jlas 3 Obb = 999 5)lall Laiy
OSas Yy ¢« myclass Caally jali ggd ity wae pame b oY
g X1 el wums ol (1-4) QB B 35add L dnls (e 4] Jsuasl
(4-4) Jad) & ~ul; s LS protected
derived <iuall &35 38 base cuall (3 eas gume X1 of Lagg
elac) adlgill U8 pe alaai D dalie Leld « protected saaall pladiuly
o Oieall 38 2 A G Ll Jasll (S Y oSE ¢ derived —aall &

#include <iostream.h>
class base {
private :
int x;
protected :
int x1 ;
public:
void setx(intn.int nl) {x=n;xl=nl:}
void printx( ) { cout << x <<"\n'; |
Vs /! End class

I/ Inherit as public.
class derived : public base {

int y;

P il



public:
void sety(int n) { y=n; }
void printy( ) { cout <<y <<"'\n", |
void showsum( )
!
cout << "xl+y =" <<xl+y<<"\n";

H
Vs Il End derived class

int main( )
{
derived ob;
ob.setx(100,150);  // access member of base class

ob.sety(200); Il access member of derived class
ob.printx( ); Il access member of base class
ob.printy( ); /| access member of derived class

ob.showsum( ); // access member of derived class

return 0;
VI End main
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Constructors and Destructors

sl ) aaly Ol el Canally i)} Canal IS e S
5 LaglS Gatially LW cpdall 35S Leries o Laghe JSI sy jete 5
st o cppa (B A BUELEY) Gt 355 Al sl 3 $eaa il
Aty o) Caiall Ul ey Vg s uSlaal) ol 366 5 el
il il 8 peral) aglall Auily Lal ¢ Bt Canall SN ailall 8
) 3am a1 il Caall jerad ol 23 Y Aay (3150 Caual
DA thiay Eiadl Caall sent (U s35mm 43l Y bl Ciall serdd
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$panally Al ol e S 385 5 RS I ((4-5)peli) pns
cuall by il s dws 5o B Gually k) Cuall
c )

#include <iostream.h>
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class base {
public:
base( ) { cout << "Constructing base class'n"; }
~base( ) { cout<<"Destructing base class \n"; }
Vil End Base Class

{/Inheritance Class
class derived : public base {
private :
int ] ;
public:
derived( int n) {
cout << "Constructing derived class'\n";
j=n
i
~derived( ) { cout << "Destructing derived class'\n"; }
void printj( ) { cout <<j<<'\n'; }
Vs Il End derived class
void main( )
{
derived ob(100) ;
ob.printj( ) :
} N End main

S, i U,



. Constructing derived class
100
Destructing derived class

Tas e

oSy 3y genall iy ¢ BRIV (B Cans By U il o a3
JS8 il Cuall Al W e 38 Jagesl o Baadlip ¢ BRIV (i

. ,-_é‘..':ln

Chuall iy el il e JS 38T I (1 6-4) gelid) B
el Mﬁﬁ.ﬁ:.l.u_’.“ daalall aAllal) s3a t.;i an.l.a JJS MHL“J (_'E,'.i..’.:..l'l

v b Caal) ) Al dasgl) (B Caall

#include <iostream .h>
class base {
private :
int i;
public:
base(int n) {

. i C



cout << "Constructing base class'n";
1 =n;
)
~base( ) { cout << "Destructing base class'n"; }
void printi( ) { cout <<1<<"n'; }

\ 3ll End Base Class

HInheritance Class
class derived : public base {
int J;
public:
derived(int n) : base(n) { // pass arg to base class
cout << "Constructing derived class'\n";
j=n
}
~derived( ) { cout << "Destructing derived class'n"; }
void printj( ) {
cout << j <<"\n';
\
} 5 Il End derived Class
int main( ) |
derived obj(100);
obj.printi( );

P i i



obj.printj( );
return 0;
VI End main

Constructing derived class
100

100
Destructing derived class

o ¥l el 8 Gind Caally oLl caall Sl ol i Y
Lailosh msen a5 iy ¢ Legie JS 1) dailey ﬂscugum o 1l
oy el Fadally (bl caiall e JS3 L adal e JS Lgaliag 30
(7-4) qelipd s+ ) ial) Y AU Lallo gl Giidl caial)
Chall S 5aly Gaal chall sl ) Rilug pna ik

v gmilaa]

#include <iostream .h>
class base {

B, il i



private :
int 1;
public:
base(int n) {
cout << "Constructing base class'\n";
1=n
}
~base( ) { cout << "Destructing base class'\n"; }
void printi( ) { cout <<1<<"\n'"; }

\ 3/l End Base Class

[Inheritance Class
class derived : public base {
int j;
public:
derived(int n, int m ) : base(m) { // pass arg to base class
cout << "Constructing derived class'n";
j=n
}
~derived( ) { cout << "Destructing derived class\n"; }
void printj( ) { cout << j<<'n'; }

} 3 Il End derived Class

B i



int main( ) {
derived obj(110,220);
obj.printi( ),
obj.printj( );
return 0;
} Il End main

Constructing derived class
220

110

Destructing derived class

asis i ¢ Lo Wil Giyay 630 Name  cauall CH+ 4l Loy )
DS first , mid , last DN Gl o) (sl Name <awal)
Cuall &y asliaddress Bl cuall Wi ¢ char g5 e cVsats
gk ad Gy ((adldall A o) &350 asd) Name —ubud!
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e SValie g 0 ZID sl je)lly state Adsally city Al street

o S gy MG aliylly ¢ char g
#include <iostream.h>

#include <string h>
class name
{
public:
Il default constructor
name( ) { first] 0]= mid[ 0]=last[ 0]="0";}
void set_name(char® ,char*® ,char¥®) ;
char* show( );
~name( ){ cout <<" constructing name ‘n" ; }
private:

char first[20] , mid[20] . last[20] ;
¥ Il End class name

void name::set name( char®* f, char® m, char® )
!
strepy (first f);
strepy (mid ,m );
strepy (last 1 );

V /[l End constructor Test

N, ik - £



char® name ::show( )
{
char* temp = new char|[200];
strepy (temp | first );
strcat (temp " " );
strcat (temp ,mid );
strcat (temp ," " );
strcat (temp Llast );
return temp ;
V /I End function show

/1 start of class address
class address : public name{
private :
char street[40] , city[20] , state[20] , zip [20] :
public :
address( ) {
street| O]=city[ O]=state[ O]=zip[ 0]="0";}
void new address(char* .char® , char® char® ),
void new_name( char* , char®, char®);
char® show_info( );
~ address ( )

S
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cout << " Destructing address \n " ;

H
Vs I End class address

void address :: new address( char®* s, char* ¢, char* st,

char® z )

strepy (street,s );
strepy (city,c );
strepy (state |, st );
strepy (zip , z );

Y End function

void address :: new_name( char® f, char®* m , char*|)
¥
t

set name( f, m l);

| IEnd function
char® address :: show info( )

{

char* temp = show( ) ;
streat (temp ,"\n" );

strcat (temp ,street );

P, il o



strcat (temp ," \n" );
strcat (temp , city );
strcat (temp ", " );
strcat (temp ,state );
strcat (temp )" " );
strcat (temp ,zip);
return temp ;

} l/End function

void main( )

{

cout<<" Address + Name ‘n";
address xob ;
xob.new_address( "1234 khlid street " ,
“ Damascus”,"Syria  ","99887");
xob.new name("Saleem","salem","Ali") ;

cout<< "¥**¥"<< xpob.show info( )<<"\n",

VI End main
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~ ***Qaleem salem Ali
1234 khlid street
Damascus , Syria 99887

Dean-ucﬁng; address

f ool LS (3t Coall 8 clilaaal) e a0l S oSy O

void address :: new address(char® s , char® ¢,char® st,
char* z, char*f, char*m, char*| )

set name(f,m,1);
strepy (street,s );
strepy (city.c );
strepy (state , st );
strepy (zip , z );

VIl End function

B, il i



il el ol ¢ Biid) caall enew name () sl il elihy,

- L‘;E.'l\
void address :: new name(char® f, char®* m , char* 1)

1

set name( f, m 1)
{ [lEnd function

il s clshas 3 als o gptian ulu) Guall (L1 LI O
S ) B Caall i W Alla) sda B i L)
H} 44y ,_5".1..3.4.‘1‘ aeall @1._}]1‘ c_,‘-...]l LHJ 1.111.__;19.:.4.“ el "JLIFLU

P A JSall LN Cauall S sl

class Base {
Base (intf,intm);...............
} 3 I End class Base

class Derived {

Derived( char i .char ), int f ,int m ) : Base( f, m)

{

}

} 5 lEnd Derived class

. i i



5al o3a ) ((9-4) JBd punyy

#include <iostream.h>
#include <string.h>
class name {
public:
/] default constructor
name( ) { first{20]= mid[20]=last[20]="0";}
name(char® char®* ,char®) ;
void printname( ):
private:
char first[20],mid[20],last[20] ;
Vs Il End class name
llconstructor
name :: name( char* f.char® m.char® I){
strepy (first .f);
strepy (mid ,m );
strepy (last J1);
VI End constructor
void name :;printname( ) {
cout<< first<<" "<<mid<<" "<<last<<endl;

V I End function show
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Il start of address class

class address : public name {
private :

char street[40];

char city[20] ; /lextra member

char state[20];

char zip [20] ;
public :
address( ){ street|0]=city[0]=state[0]=zip[0]="0";}
address( char® .char* , char* char* char* char* char¥);
void show info( );

Vi 1l End class address

address :; address(char* s , char® ¢, char* st.char®* z |

char*f , char*m.char*l ) : name ( fm,l)

strepy (street.s );

strepy (city.c );
strepy (state | st ):

strepy (zip , z ),

V[l End constructor

. R i



void address :: show info( )

{.

name : : printname( );

cout<<street <<" "<<¢ity<<" "<<state<<" "<<zip <<endl;

} [lEnd show info

void main( )
{
cout<<"A ddress + Name'n";
address ob( "1234 khlid street " , " Damascus","Syria ",
"99887", "Saleem","salem","Ali" );
ob.show info( );
VI End main

Saleem salem Ali

1234 khlid street Damascus Syria 99887

[e
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Gy e (4= 4)Jia) ) base bl Ciuall CH+ dal Laslsy i)
X , YAl ashy o3 cbase bl ial) derived Gl Ciuall
g Oe Y deaidly cprivate  gad (e X Jpadall o o XY g anag
Jea gl i) Ly e base lu) Ciall gyiagy ¢ protected
Gl Cially (s 5isa g ¢ printx( ) delis g5 base] cildane Jaasd ali
&5 derived] wlibaae Jiaxi aliy jede gy il ol e derived
X g sesedcbblshow sum() &8sy Jssial debbl printy( ) 4=lib
Sy
#include <iostream.h>
class base {
private :
int z ;
protected :
int x
public :
base( ){ x=0;cout<<"constructing base class \n";}
~base( ){cout<<"constructing base class \n";}
void basel(int n) { x=n;}
void printx( ){cout << x<<"\n";}

Vs 1End Base Class
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I/ Inherite
class derived : public base {
private :
inty;
public :
derived( ){v=0;cout<<"constructing derived class \n"; }
~derived( ) {cout<<"destructing derived class \n"; }
void derived] (int n) { y=n; }
void show sum( ) { cout<< x+y <<"n'.} /lerror
void showy( ) { cout <<y <<"n';}

Vs /] End Derived class

int main ()
{
derived ob;
ob.basel(40);
ob.derivedl (10);
ob.show sum ( );
ob.showx( );
ob.showy( );
return 0

VIl End main
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clpaiall o gying student bl Caall Ct A5k maliy i
s Zal Aualal)
id ¢ al W fast « Lawsll oI mid « Js¥) 4 First o
. char Jai oo 25 xelad) 285
student L) Cuall &y course @il Guall Ll O
b Adul Aalall elgatall o ggingg
el A dagl grade ¢ s8el) aul description ¢ sl cid o
&b ey student] Slbaes Jiaad a5 e student caall gsis O
Sl s e coursechall syiays ¢ printstudent( ) delds
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#include <iostream.h>

#include <string.h>

class student §

private:

char first[0] ,mud[0], last[0] .id[0] ;

public:
void student1( char * char® char*,char* );
void printstudent( ):

Vs I End class student

/| Slibrs faed aili

void student::studentl( char *f char*m char¥l char*i)
!

strepy(first .f);

strepy(mid .m );

strepy(last 1 );

strepy(id .1 );
V /] End student]

void student :: printstudent( )

{

cout<<"name:;"<<endl;

cout<< first <<" "<< mid<<" "<<last

IS, i i ol



<<" "<<d<<endl;

V /I End function print

class course : public student {
private:
char cid[10];
char description [128] ;
char grade ;
public:
course ( char*,char® ,char* ,char® char* ,char*) .
void setgrade ( char g)
I grade = g ; cout << grade << endl ;}
void showgrade( ):

Vs /I End class course

course ::course ( char*f ,char*m ,char*] ,char*si,

char*ci ,char¥cd)
studentl ( f,m,l,si) ;

strepy ( cid.ci);
strepy(description ,cd);

S I



Void course :: showgrade( )

{
student::printstudent( );
cout << " course identification :" << cid << endl ;
cout << " "<<endl;

cout<< description<<endl ;
H
void main( ) {
course xob (" Ahmad","Salma","Zeinab", "012345678",
"CIS25¢", "Pogramming in C++ " );
xob.setgrade( 'A');
xob.showgrade( );
VI End main
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e Jalall S Galall andll id  geaiel) Jas of o geepua) of sl
protected Jpash 33ac e id aay o bbaic course iall Jd
i ‘;Lj L8 caall @PQESJEE %Lﬁ.ﬁaj

class student §
private:
char first[20] ;
char mid[20] ;
char last[20] ;
protected :
char id[20] ;

public:
void studentl( char * char* char* char® );

void printstudent( );
Vs I End class student

e paldl Wy alald) aidll 8 Ll id eadell JaaS protected 4N )
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dalos Glasy a5 REC  aend b)) Ciall Gt dal Laalsy (i)
Clhadl el gale gl als o gsingy W din e [ adsh Ll
Rec bl Caall &y colorree aau! it i sl 5 . 4ol Al
gsings color sa Int g5 e darsy o (sofany bl opstiy agdyg

Aol o oy ldandd) iyl ale s 4l e Cauall
#include <iostream.h>

class rec {
public:
Il constructor
rec( float float );
float getw( ){return w :}
float getl( ){returnl;}
void print( ) ;
private:
float w, | ;
V3 /] End class rec
/I constructor
rec::rec( float wi float 11 )
{
w=wl:I=l1;

Y End constructor rec



void rec::print( )
{
cout<< "area=" << * w <<endl;
VIl End function print
Il start of class colorree

class colorrec : public rec {

private :
int color ; /lextra member
public :
colorrec( int col_float wl float 11 ) : rec(w1,11)
f color = col ;
j

void printcolor( ) { cout << "color="<<color<<"\n";
rec :: print( );
}
int getcolor( ){ return color; }

Vs /] End collerrec

void main( ) {
colorrec x(10,5.6) ;
x.printcolor ( );
cout<<endl;
} Il End main
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Citlge)) ane s Extinguishers  eliby) sieal 212 3455 Building sl

Aelds iy pale gl o (seiag ¢ Auald Syt a5 Phones

#include <iostream.h>
class building {
protected:

int floors;

int rooms;

double meter;
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VillEnd building

class house : public building {
private:
int bedrooms;
int bathrooms:
public:
house(int f, int r, double m , int br, int bth) {
floors = f; rooms =r; meter = m;
bedrooms = br; bathrooms = bth;
}
void show( ) {
cout << "floors: " << floors << "n";
cout << "rooms: " << rooms << "\n';
cout << "square meter ; " << meter << "\n',
cout << "bedrooms: " << bedrooms << "n';
cout << "bathrooms: " << bathrooms << "n';

H
Vs Il End house class

class office : public building {
private:

int phones .extinguishers ;

R I ot R



public:
office( int f, int r, double m, int p, int ext)
t
floors = f; rooms =r; meter = m;
phones = p; extinguishers = ext;
}
void show( ) {
cout << "floors: " << floors << "n';
cout << "rooms: " << rooms << "\n';
cout << "square meter: " << meter << "\n';
cout << "Telephones: " << phones << "\n';
cout << "fire extinguishers: ";

cout << extinguishers << '\n';

i
i

Vi Il End office class

int main( ) {
house h_ob(2, 12, 5000, 6, 4),
office o _ob(4, 25, 12000, 30, 8);
cout << "House: \n";
h ob.show( );
cout << "\nOffice: \n";
0_ob.show( ).
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return 0;
} Il End main
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14-4) JUa
/I Multiple Inheritance :

#include <iostream.h>
class BI {
int a:
public:
Bl(intx) { a=x:}
int geta( ) { return a; }
Y/l End class Bl
/I Inherit direct base class.
class D1 : public Bl {
int b;
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public:
Dl(int x, inty) : Bl(y) { // passyto Bl
b=x;
;
int getb( ) { return b; }
Vsl End Class DI

Il Inherit a derived class and an indirect base.
class D2 : public DI |
int c;
public:
D2(intx, inty, intz) : Dl(y,z)  // pass args to DI

/* Because bases inherited as public, D2 has access
to public elements of both Bl and D1, */

void show( ) {
cout << geta( ) <<''<<getb( )<<'";

cout << ¢ << "\n';

i
J

Vi I End Class D2
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int main( )

{
D2 ob(10, 20, 30);
ob.show( );
Il geta( ) and getb( ) are still public here
cout << ob.geta( ) <<''<<ob.getb( ) <<"\n';
return 0

} I End main

—_—
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Aol ay gile ol

#include <iostream.h>

class Building {
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private:
int Floors;
int Rooms;
double Sqmeter;
public :
Building( ) { Floors =0;:Rooms=0;Sqmeter=0;}
Building ( int f .int r ,double m )
{ Floors =f;
Rooms=r;
Sqmeter=m;
}
void Printbuilding( )
{
cout << " Rooms =" <<Rooms<< endl;
cout << " Floors =" <<Floors<< endl;
cout << " Sgmeter =" << Sqmeter<< endl;

j
} 3 // End Building

class House : public Building {
private:
int Bedrooms;

int Bathrooms;
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public:
House ( ) { Bedrooms = 0 ; Bathrooms =0 ; }
House(int f, int r, double m . int br, int bth) :

Building( f,r,m)

Bedrooms = br; Bathrooms = bth;

|
|

void PrintHouse( )
!
Building :: Printbuilding ( ) ;
cout << "bedrooms: " << Bedrooms << "n';
cout << "bathrooms: " << Bathrooms << "n';
;

Vs Il End House

class Office : public House {
private:
int Phones;
int  Extinguishers;
public:
Office(int f, int r, double m, int br | int bth,
int p, int ext) :House ( f.r,m,br bth)
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{

Phones = p; Extinguishers = ext;

}

void PrintOffice( )
i

House :: PrintHouse () ;

cout << "Telephones: " << Phones << '\n';
cout << "fire extinguishers: ";
cout << Extinguishers << '\n';

\
i
Vs I End Office

int main( )

{
Office O_ob(4, 25, 12000, 30, 8,33.44);

cout << "\nOffice: \n";

O ob.PrintOffice( ) :
return 0

Wi End main

= Yoo
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class derived name : Access Bl , Access B2..... , Access Bn

{
/I Body Of Class

Access (Jias ¢ dull¥) Ggall ¢l Bl , B2 , ... Bn i
Cpadl) (el e peaill Sile 8 L caaa o) 2 Sy g Asald
v pSles cagifiy lpeaa Ll
P I aadialy Gl s JSI AU il gl ) ey (Fidall Cinal
derived _ Constructor ( arg_ List ) : Bl(arg_List),
B2(arg List), .... , Bn(arg List)

Il Body Of Derived Class Constructor
Abiada
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// Multiple Inheritance

#include <iostream.h>
class Bl {
private :
int a;

public:

Bl(int x) { a=x; }

int geta( ) { return a; }
Vil End class Bl

/[ Inherit direct base class.
class D1 : public Bl {
private :
int b;
public:
DI(intx,inty):Bl(y) // passyto Bl
(
b=x;
;
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int getb( ) { return b; |
Vil End Class D1

I/ Inherit a derived class and an indirect base.
class D2 : public DI {
private :
int c;
public:
D2(intx, inty, intz) : DI(y.z // pass args to DI
{
c=iX;
i
/* Because bases inherited as public, D2 has access
to public elements of both Bl and D1. */
void show( ) {
cout << geta( ) <<''<<getb( )<<'';
cout << ¢<<\n'"

H
Y  End Class D2

int main( )

{
D2 ob(1, 2, 3);

O, i i



ob.show( );
/l geta( ) and geth( ) are still public here
cout << ob.geta( )<<''<<ob.geth( ) <<"n’;
return 0;

Y End main

HF__..gh.ér'. ciall ss Building aall 35S dusy (15 —4) JEa) 4 s
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ke a5 Bathrooms Sleleall 2305 Bedrooms  asill wije 2ae
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Wl sae 3aa Office 4.d House 5 Building Ol il
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U yl)
#include <iostream.h>
I/ first Base Class
class Building {
private:
int Floors ;
int Rooms
double Sqmeter ;
public :
Building( ) { Floors =0;Rooms=0;Sqmeter=0;}
Building ( int f.int r .double m )
!
Floors =f;

Rooms=r;

o =



Sqmeter=m;

J
void Printbuilding( )
t
cout << " Rooms =" <<Rooms=<< endl;
cout << " Floors =" <<Floors<< endlI;
cout << " Sqmeter =" << Sqmeter<< endl;
1
]
V3 /1 End Building

/I Second Base Class
class House {
private :
int Bedrooms:
int Bathrooms;
public:
House ( ) { Bedrooms = 0 ; Bathrooms =0 ; }
House( int br, int bth)

{

Bedrooms = br; Bathrooms = bth;

[
!

void PrintHouse( ) {

cout << "bedrooms: " << Bedrooms << "n';
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cout << "bathrooms: " << Bathrooms << "n';
i
VllEnd House
Il Derived Class
class Office : public Building , public House {
private :
int Phones;
int Extinguishers:
public:
Office( int f, int r, double m, int br, int bth, int p, int ext):
Building( f,r,m) , House( br, bth)

{
Phones = p; Extinguishers = ext;
}
void PrintOffice( )
{

Building :: Printbuilding ( ) :
House ::PrintHouse( ) ;
cout << "Telephones: " << Phones << '\n';
cout << "fire extinguishers: ";
cout << Extinguishers << "\n';
j
Y3 /1 End Office

O .



int main( )

{
Office Office-ob(4, 25, 12000, 30, 8,44 33 );
cout << "\n Office: \n* ;
Office-ob.PrintOffice( );
return 0;

WEnd main

. Floors =4
- Sgmeter =12000
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#include <iostream.h>
I/ first Base Class
class Bl {

public:

B1( ) { cout << "Constructing B1\n"; }
~ BI( ) { cout << "Destructing Bl'n"; }
Vsl End Class Bl
/I second Base Class
class B2 {
private:

int b;
public:

B2( ) { cout << "Constructing B2\n"; }
~ B2( ) { cout << "Destructing B2'n"; }
Vi Il End class B2

llnherit iwo base classes.
class D : public B1, public B2 {
public:

D( ) { cout << "Constructing D\n"; }
~ D( ) { cout << "Destructing D'\n"; }
V3 [l End Class D

S, [



int main( ) {
D ob;
return 0;

VI End main

Constructing D

Destructing D
Destructing B2
Destructing  B1

) i) Al Cghial) ¥ —¢—¢
VYirtual Base Class
b Al (£ ) JSEN 3l Sl Tabadl Ll oS
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Caall (e it aalg atal bl uld Gl JUa 1aa asi
. Derived3 (3iidl caal) & Base
Il This program uses a virtual base class.
#include <iostream.h>
class base {
public:
int1;

Vil End class base

" Inherit base as virtual.
class derivedl : virtual public base {
public:
int j;
Vill End class derived]

I Inherit base as virtual, here too,
class derived2 : virtual public base {
public:
int k;
Vil End class derived2
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I* Here, derived3 inherits boith derived! and derived?.
However, only one copy of base is present.
¥/
class derived3 : public derivedl, public derived?2 {
public:
int product( ) { returni *j *k; }
s End class derived3

int main( ) {
derived3 ob;
ob.i = 100; // unambiguous because only
// one copy present
obj=7:
obk=8;

cout << "Product is " << ob.product( ) <<"n'";

return 0;
Y I End main

'~ Product is 5600
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2 Ose s LS, Office caall; House caall 3 Virtual alesll
-l il
#include <iostream.h>
class Building {
private:
int Floors . Rooms ;
double Sgqmeter;
public :
Building( ) { Floors =0;:Rooms=0;Sqmeter=0;}
Building ( int f ,int r ,double m )
{ Floors =f;
Rooms=r;
Sgmeter=m;

J
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void Printbuilding( )
{

cout << " Rooms =" <<Rooms<< endl;
cout << " Floors =" <<Floors<< endl;

cout << " Sgmeter =" << Sgmeter<< endl;

}
Vs /lEnd Class Building

class House : virtual public Building {

private :
int Bedrooms;
int Bathrooms;
public:
House ( ) { Bedrooms = 0 ; Bathrooms =0 ; }
House( int f, int r, double m , int br, int bth) :
Building( f,r,m)

Bedrooms = br; Bathrooms = bth;

}
void PrintHouse( ) {

Building ::Printbuilding ( ) ;
cout << "bedrooms: " << Bedrooms << "\n';

cout << "bathrooms: " << Bathrooms << "n’;
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Vil End Class House

class Office : virtual public Building {
private :
int Phones:
int Extinguishers;
public:
Office( int f, int r, double m.int p. int ext) :
Building ( f,r,m)

Phones = p; Extinguishers = ext;
1
f
void PrintOffice( ) {

Building ::Printbuilding ( ) ;
cout << "Telephones: " << Phones << '\n';
cout << "fire extinguishers: ";
cout << Extinguishers << "\n'";

H
Vi/lEEnd Class Office

class Reception : public House, public Office {

private :

= ¥y



int Employed,FreeRoom:;
public :
Reception( int f, int r, double m | int br, int bth,int p.int
ext,int w .int free ) : House ( fr,m.,br,bth) ,

Office ( f,rm,p.ex

Employed = w; FreeRoom = free:
i
void PrintReception( ) {
Office :: PrintOffice( ) ;
House :: PrintHouse( );
cout << "Employed: " << Employed << "'\n';
cout << "FreeRoom: " << FreeRoom <<"n';

}
V3/l End Class Reception

int main()
{
Reception ob(4, 100, 12000.5, 30, 8,33,44,33.5);
cout << "\n Reception: \n";
ob.PrintReception( );
return 0;
VI End main
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bedrooms: 30
bathrooms: 8

Telephones: 53
fire extinguishers: 44
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#include <iostream.h>
class A {
public:
A( ) {cout <<"A:A( )\n";}
~A( ) {cout << "A:~A( )n";}
YillEnd class A

class B : public A {
public:
B( ) {cout <<"B:B( )n";}
~B( ) {eout << "B::~B( )n";}
Vil End class B

class C : public B {
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public:
C( ) {cout <<"C::C( )n";}
~C( ) feout << "C::~C( "3}
Vil End class C

void main( )
{

C ob
WiEnd main

JS Tanl 13 Bl L Al ajall el J (il @l oSe el Latls iy
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#include <iostream.h>
class Base |
public:
static void f{ ) {

cout << " Base::f( )'\n";

|
¥

static void g( ) {
cout << " Base::g( )\n";

i
VillEnd class Base

class Derived : public Base {
public:
static void g( int ) {
cout << "Derived::g( int )\n";
J
Vil End class Derived

void main( ) {

Derived a:
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af( );
ag( 1)
/l Derived::g( ); // Error: too few parameters
Wiknd main

B'::‘

« Derived &i;5all caall 8 g( ) il B asasall daassll a3 Y
o ) cinal (3 gm0l sl Jiany 0 (6 gl e B
¢ Al Cighiall 8 i o) e ad JS20 Al Al ases o1i4)
caaa Jdaby dyy) Jlae JS5 AL Gghall N
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Oe papd elisbmain ()l JAh o356 Sizeof Hladiul m)all
v iang Lo ey ¢ el p diady ¢ dnna palaly ¢ Gudall Caual)

#include <iostream.h>

class Base {
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private :
int x;

Vill End class Base

class Derived : public Base {
private :
float v;
Vs [l End class Derived

void mySize(Base b) {

cout << "mySize == " << sizeof b << end],

void main( )
{
Base b:
Derived d;

cout << "sizeof b =" << sizeof b << endl;
cout << "sizeof d =" << sizeof d << endl;
mySize(b);
mySize(d);

VIl End main
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dalall wolgill prea Ao ¢ subject caall () pi5s Ao proxy il
- subject ) yusall A (e el i) aiens a5l o Proxy el
il 413 alsens 5 Cmy subject o) [3pe proxy  ciall i 35l
main () el ol il (sale SW Ba)k (e ) proxy
caall Jae o3 . cpdbital) cpiiad) Ladis proxy  ciall (e Cpainge
 Uualins Binal) 5 SHISA) sy Cusmy proxy

#include <iostream.h>
class Subject {
public:

virtual veid f( )=0;
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virtual void g( )=0;
virtual void h( )=0;
Vil End elass Subject

class Proxy : public Subject {
Subject* pSubject;
public:
Proxy(Subject* pSubject = 0) {
This ->pSubject = pSubject;
i
void setSubject(Subject® pSubject) {
this ->pSubject = pSubject;
i
void f{ ) {
pSubject > );
|
void g( ) {
pSubject ->g( );
|
void h( ) {
pSubject -=h( );

[l
)

Vill End class Proxy
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class Implementationl : public Subject {

public:
void f{ ) {
cout << "Implementation]::fin";
H
void g( )|
cout << "Implementationl ::g\n";
b

void h( )|
cout << "Implementationl::h\n";

1
§

Vil End class Implementationl

class Implementation2 : public Subject {
public:
void f( ) { cout << "Implementation2::f\n"; }
void g( ) { cout << "Implementation2::g\n"; }
void h( ) { cout << "Implementation2::h\n"; }

VllEnd class Implementation?2

void main( ) |
Implementationl 1mpll;

Proxy proxy(&impll);
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proxy.f{ );
proxy.g( );
proxy.h( );
Implementation2 impl2;
proxy.setSubject(&impl2);
proxy.f( ):
proxy.g( );
proxy.h( );

} Il End main

Implementation]::g
Implementationl::h

Implementation2::f

Implementation2::g

M

) Akl gl Agalgh Jie adf Ll Tyjas subject caal) Jas el e
laeas [mplementation2 s Implementation] —istall 2535 . laay s
dgalsll Giag of proxy ciall e lad cany aolally Leis dgalgll dikiss

_TAS



s digpe  Alis 0 peail deadiin o3 Wl daashl asl Lallls JaiS K2,

o Ansiig G Al e (o0 Gl s RS e 3l

Cigtall (e 435S (L)l ) Rodent  ulul) Lda 4315 dpesn poal — 4
@iy alul) Caeall 3555 . (Mouse | Gerbil , Hamster , .. ) :
o2 GOkl s3a Cayyet aely « Rodent  Laaill ;e Cigiiall aseal dals
Caall (e cpaal) el e falae) dibine cd€ b jlasy dmtal Caghuall
Lial Ly « Rodent Lawll W <l pdsadl e 48 jhias ;5 . Rodent
ax Jae Gaaas e (g8l bl Caall 331k & iy ¢ 4te AdBA . Lims

- 4 Syae Lol s ey sy Rodent cacall ll

#include <iostream.h>

#include <vector=

#include <stddef.h> // For size t

using std :: vector ;

class Rodent {

public:
virtual ~Rodent( ) {cout << "-~Rodent'\n";}
virtual void eat( )= 0;
virtual void infest( )=0;
virtual void squeak( )= 0;

Vil knd class Rodent
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class Mouse : public Rodent {
public:
~Mouse( ) {cout << "~Mouse'n";}
void eat( ) {cout << "Mouse::eat\n";}
void infest( ) {cout << "Mouse::infest\n";}
void squeak( ) {cout << "Mouse::squeak'n";}
Vil End class Mouse

class Gerbil : public Rodent {
public:
~Gerbil( ) {cout << "~Gerbil\n";}
void eat( ) {cout << "Gerbil::eat\n";}
void infest( ) {cout << "Gerbil::infest\n";}
void squeak( ) {cout << "Gerbil::squeak'n";}
}s 1l End class Gerbil

class Hamster : public Rodent {
public:
~Hamster( ) {cout << "~Hamster\n";}
void eat( ) {cout << "Hamster::eat\n";}
void infest( ) {cout << "Hamster::infest\n";}
void squeak( ) {cout << "Hamster::squeak'n";}

Vil End class Hamster
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void doRodentThings(vector < Rodent* >& v) {
for (size ti=0;1<v.size( ), ++)
{
v[i]-=eat( )
v[i]-=infest( ):

v[i]->squeak( );

void main( )
{
vector< Rodent* > v;
v.push_back(new Mouse):;
v.push back(new Gerbil);
v.push_back(new Hamster);

doRodentThings(v);

/I Clean up.
for (int1=0;1<v.size( ); ++1)

delete vii];

VI End main
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Gerbil

Gerbil::squeak

Hamster::eat
Hamster::infest
Hamster::squeak

~Mouse
~Rodent

ol o o Anal Y agtsill JISEN) saatiall gl pealipl gy

il 5l o Y Rodent  aba¥) ) cldipdl e plad 3555 00
Ll Rodent*  ya5all haai cous Syebiys JS5 ddbiae Ladn o3y 3
O Y 4dl ey 13 c3jma ged 8 oalgil i Rodent cuall sl aaj
Agaly Gy hah s39a e gl Rodent cauall (e fows auls g o L)
o lgisan ABE Cahiall alid
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PN G gheall ety C+ Aaly badiy sl —o

h 5 (2=l )w dieadll slactyl e S5y ¢ area bl lia o
Aalall algill o Caall 1aa goagg . float gsal (e 2 (2 La3YY)
sl
dgeaall Gildaeall jioall v ol b -

Aganall Slaasall a8 di float 50l (e Cpbasas ole ok
Agenall Slidaxall Jyeasll void gl (e gBtWH Jseay a8 -
) S (#) Dlenll Jpaad ohall (e ) lina bt -

elmel o osingy Aalall j5area chall Sy R 4o idelin o

f sty dald Al
Cauall deaall Glidanall o8 i float gl e iy gdle b -
. area gmtm{h”
akiaall dals Glual areaF suac 45 -
o sy Lalall 435 area L) Ciall Gy Taed) it lia »
iy b dele clincl
Chall el Gilhaadll o8 3oy float gl (e Cpdaseg sole b -
. area bl
wDfiel) daliie Clusl areaF gpme ali -
e T s Rigiall bo gung (o zremain )l ol 2 e
O ards Lo il o5 il adsill iy s3aas a8 aaelhae) aa casijil
p Jomae (e r e lgie ey Agglladll clabucd) Glaad 4l
aaall (e (olamy (gl mpe ey area wheall (e (olawy
Jal e dseaghh ailis (+) Aleall a3l Jpesill asli p i Gl any ads
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3l IV sl of adadl as ¢ Lagie pupeatll a5 il cpiajil) aas
o s (t1,t1) Asla aal S ayal Lay ¢ (rlrl) gl
il e SRl Jiitdl ialas (S t] 51l
#include<iostream.h=
class area |
protected:
float w.h:
public:
area( }{w=0;h=0; }
area( float 1, float j){ w=1,h=;}
void getwh( float &i, float &) ){ i=w;j=h; }
friend area operator +(area ,area );

Vi//The end of area class

class R : public area {
public:
R(float .float ),
float areaF( );
Vil The end of R class

class T : public area {

public:
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T(float .float ):
float areaF( ).
VillThe end of T class

R::R(float wl float hl) {
w=wl;
h=hl;
i
I::T(float wl float hl) {
w=wl;
h=hl;
i
float R::areaF( ) {
return w*h;
H
float T::areal( ) {
return 0.5*w*h;

}

area operator +(area obl. area ob2)
{
area temp;
temp.h=0bl.h+ob2 h;

temp.w=obl.w+ob2 w;
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return temp;

e

void main( )
{
R 1(10.0,5.0);
T 1(6.0,4.0);
float x,y.rl.tl;
rl=r.areaF( );
t1=t.areaF( );
cout<<" Rectangle: "<<rl<<endl,

cout<<" Triangle; "<<tl<<endl,

area obl(rl,rl).ob2(tl,t1),0b3;

ob3=obl+ob2;

ob3.getwh(x.y);

cout<<"(obl+ob2) Rectangle+ Triangle:"<<y<<""

<<"Rectangle+ Triangle:"<<x<<endl,

WiThe end of main function

b Lo ey C+ Al laalsy cagf -1
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oo year , model (phiss e sy Product aed Ll o o
sbzmeY) e eginy; protected gl (e duals clzelS int gyl
il (public ) Aalall
Aaalal) cllandll s Kol gy sl Gl -
Aalal) cldanall o s int g5l Ge Colaay gdle o -
Aaalal) Clilaadll o8 Aokl void g5l Deprint a6 -
o ey ¥ jede a8 -
4a (4sle 43y, ) Product t_‘r..e'a.w‘z” Call o Wilialin o
¥) name ~¥) @ 400 Aalall elas¥l e (s « computer
hardelall jayill aaa ¢ speed  depdl ¢ (e 25 lasy
: 4l (public ) Aeladl elme) Jo osingy (GB Luldy)
Couall L) il Aald Lagie o ¢ elansy AD ol ol -
098 O (3aly Cijlae Al bl Juiia) SL A g ¢ LY
Gl pumall ) leds o8 s ¢ Lpna 24 j5lan ¥ Lelsk
Ail aad JLag) aadie ol e Bl ) A8LamY L name
il Giiallidalall Ehbana)
Aualdll Sl 48 de bl void gsil) e print e a6 -
CD agypalll sabydil sae Glua adepe off deusd o g5 -
(IS5 A (s ) 800 MB o il s of i)
hard 3 s
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adege s float godll s (plaupextra 4e) pae ols -
(Two ) claled) o cpess s () aamy (3580 A e
. hards
Qs By ¥ ane s -
computer <uall e Guag Ge main il BN 2 ha e
N s A gall il Lag! 5 5e

Name

pentumJ3
Pentum4

&5 il Ll cpbuall Aalsl) cililandll o8 do Ll AP wolll g il
fr Gotnall aldl) slosind cams Liady crsliall dag) oy Jpaad) e Lellay)
o agllaadl Jasl extra guasll Ul

- &Uéi

#include<iostream.h>
#include<string. h>

class Product {

protected:

int model:
int year;

public:
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Product( ){model=0;year=0;}

Product(int m, int y ){model = m; year=y; }

void print( ) {
cout<<"model="<<model|<<"
year="<<year<<endl;

}

~Product( ){ }

VillThe end of Product class

class computer : public Product {
private:
char name[25]:;
int speed.hard;
public:
computer(char *1 , int m, int y): Product(im.y) {
int length=strlen(I);
if(length>24)
length=24;
strnepy(name, ] length);
name|length]="0";
cout<<"Enter speed.,hard:\n";

cin>>speed>>hard;
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void print( ) {
Product :: print( );
cout<<"name:"<<name<<" speed="
<<gpeed<<" hard="<<hard<<endl;
}
float extra(float.float);
friend float fr( computer ob );

~computer( ) { }

{ /lend computer class

float fi( computer ob){

i

float kb;
kb = (float)((ob.hard*1024)/800);

return kb;

float computer :: extra(float cdl,float cd2) |

float cd;
cd=cd2-cdl;

return cd;

void main( )

{
computer obl("pentum3",1, 1995) ,
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computer ob2 (" pentumd ", 2,2000);
obl.print( );
ob2.print( );

float nl n2;
nl=fr(obl);
n2=fr(ob2);
cout<<"sizel="<<nl<<" CDs"<<endl;
cout<<"size2="<<n2<<" CDs"<<endl;
cout<<"size2-size |="<<obl .extra(nl n2)

<<" CDs"<<endl;

V! end main

dA Cagheall yacaiy CHd Aaly laaliyy ekl -V
28 ) Agead) elmeYl o gyiny (S vehicle Ll lia o
e chall s ggiagg L int gl e s (Qis)) T (D
il Zalall gl
Agenall Cilarall Jiiall diug ol Gl -
Agenall Gldarall o 2i Nt g5l (e (pbasay oo ol -
Cliheall Jyumsll void £330 e get WI( ) Jeas s -

vAzenall

—
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Jidy (1) Adeadl Jpeaill Bolee chaY( gae ) Gaaa i -
)
Acbibll printv() &b -
vehicle Ll Gaall &y ( paly) bus 4o Eielia o
Casayy sl g Dl sxe L) Ciiall e Gy dale A3,
pass LSl 2ae ;s int paaall g il e (ald guas) Al
iNt gsal (e el A gale Gls i s dale ebael o (g
sae aligvehicle ol Cialliad el doral 208 diay
Aclkll print()
iy vehicle L Caall &y (Uha) truck 4ed Bte ia o
dastes Canmyy isd) 5 claxd sae L) Chall e Sy dsle
ssisy g load  Wseall i int pasiall g5l e pald gnc)
pad iy IVt g0l e elansy A gale (50 Adle clacl Lo
print( ) swae als; vehicle ol Ciall Ll cildasdll
Gelall
truck 5 bus :psall (s s e MAIN )l Ll E750a @
FAIE sl el il e

vehicle| W | Pass Load |

Bus 4 10 |
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Jal e elll; vehicle il e daslid) GaheY) o gyea b
A ellae) S 4l 2 lal a e (F Yabeaall 23 Jpeatl) oS clo i
. (6,1400) gl ialy U Layall Lay ¢ J3¥) ay sl (4,600)
Goyin Ang Loady Gigeal) JSI A alal el aid Lol callayg
#include<iostream. h>
class vehicle {

protected:

int w.r;

public:
vehicle( ){ w=0,r=0;};

vehicle(int wlintrl){ w=wl, r=rl.};
void get wr(int &iint&)){l=w.j=r.]
friend vehicle operator *(vehicle obl vehicle ob2);
void printv( ){cout<<"Wheels:"<<w <<""

<< "range:" <<r<<endl;}

VillThe end of vehicle class

class bus : public  vehicle{
int pass;
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public:

bus(int pl.int wl.intrl) : wvehicle(wl.rl) {
}

void print( );

V /IThe end of bus class

void bus::print( ) {

printv( );
cout<<"passengers:"<<pass<<endl;

|

class truck : public vehicle {

int load;

public:

truck(int 11,int wl,int r1) : vehicle(wl,rl) {

load=l1;

void print( );

V2 llThe end of truck class

void truck::print( ) {
printv( );
cout<<"loadlimit:"<<load<<endlI;
|
vehicle operator *(vehicle obl,vehicle ob2) |

- fan
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vehicle temp;
temp.w=obl.w*ob2.w;
temp.r=obl.r*ob2.r;
return temp;
H
void main( ) {
int ww, T
bus ¢(10.4,600);
truck 1(4000,6,1400);
cout<<" \n bus: "<<endl<<endl;
c.print( );
cout<<"\n truck: "<<endl<<endl:
t.print( ).
vehicle obl(4,600),0b2(6,1400) , ob3;
ob3=o0bl*ob2;
ob3 get wr(ww,rr);
cout<<"(obl+ob2)\n wheels:"<<ww<<" "

<<" range: "<<rr<<endl;

WiThe end of main function
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#include<iostream.h>
#include<string.h>
class Product {
protected:
int ref’
float weight:
public:
Product( ){
cout<<"Enter the values of ref,weight:\n";
cin>>ref>>weight;
j
void print( ){ cout<<"Ref= "<<ref<<
" Weight="<< weight<<endl;
H
int getRef{ ){return ref;
float getWeight( ){ return weight; |
~Produet( ){ }

VillThe end of Product class

class Pen : public Product {

private:



char mark[25];

int ex.ink;

public:
Pen(char *s) : Product( ) {

int stlength=strlen(s);
if(stlength>24)
stlength=24;
strncpy(mark,s,stlength);
mark]stlength]="0";
cout<<" Enter the values of external
color,ink color:\n";
cin>>ex>>1nk;
j
void print( ) {
Product::print( );
cout<<"mark:"<<mark<<"external color="
<<ex<<" Inc color="<<ink<<endl,
)
int getEx( ) {return ex;}

int getIn( ){return ink;}

~Pen(){ }

}slIThe end of Pen class

S L0t R



void main( ) {
Pen b("bic").p("pencil");
b.print( );
cout<<b.getEx( )<<" "<<b.getIn( )<<endl,
p.print( );
cout<<p.getEx( )<<" "<<p.getln( )<<endl,

VI The end of main function

Al i ghaal) Cpanaly CH+ Aaly Lol sl -9
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Jueaill als 35 Jal ge car cicall fre AU (e V) e 2 sea A
Leiss ¢ (4,1200) gl 3G G590 Gyl of alall pe o (+ ) Aaleall 20130
peall A de bbby ¢(6,2500) Al sl SEN )

: geald )
#include<iostream.h>
class car |
protected:
int w.r;
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public:
car( )§ w=0, r=0;}
car(int wl .int rl){w=wl;r=rl:}
void getwr(int &1 int&)) {1=w:j=1;}
friend car operator +(car car ),
void printcar ( ) {
cout<<" Wheels:"<<w<< endl;
cout <<" range:"<<r<<endl;
;

Vi/lThe end of car class

class Taxi : public car |
private :
int pp;
public:
Taxi(int pl,int wl,int rl).car(wl,rl){

pp = pl;

void print( ) {
printcar( ) ;

cout<<" passengers: "<< pp<<endl ;

ot
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VillThe end of Taxi class

class Pickup : public car {
int load;
publie:
Pickup(int 11,int wl.int rl):car(wl,rl){
load =11;
;
void print( ) {
printcar( ):
cout<<"loadhimt: "<<load<<endl;

H
Vil The end of Pickup class

car operator +(car obl . car ob2)
{
car temp:
temp.w=o0bl.w+ob2.w;
temp.r=obl.r+ob2.r;

return temp,

void main()
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int w,r;

Taxi taxi(4,4,1200);

Pickup bic(4000,6,2500);

cout<<"\n Taxi; "<<endl=<<endl;
taxi.print( );

cout<<" \n printcar( ): "<<endl<<endl;
bic.print( );

car obl(4,1200),0b2(6,2500),0b3;
ob3=obl+ob2;

ob3.getwr(w,r);

cout<<"(obl+ob2)\n wheels:"<<w<< " "

<<"range:"<<r<<endl,

VIThe end of main function
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#include<iostream.h>
class area {

protected:

s T =



float width,height;
public:
area( ) {width=0:height=0;}
area(float 1,float j){
width=1; height=);
b
void getwh(float &i, float&;j) |
1= width;
j=height;
H
friend area operator *(area obl,area ob2);

VillThe end of area class

class tetragon : public area |
public:
tetragon(float w,float h);
float T area( );

Vil The end of tetragon class

class right Triangle : public area {
public:

right Triangle(float w.float h );

float T area( );

.



Vi/lThe end of right Triangle class

tetragon::tetragon(float w,float h) {
width=w;
height=h;
;
right Triangle::right Triangle(float w,float h) {
width=w;
height=h;
i
float tetragon::T area( ) {
return width*height;
j
float right Triangle::T area( ) {
return 0.5*width*height;
i
arca operator *(area obl,area ob2) {
area temp;
temp.height=ob1 height*ob2 height;
temp.width=o0b1 width*ob2.width;

return temp;

-

P b



void main( ) {
tetragon ob t(15.0,15.0);
right_Triangle ob r(20.0,10.0);
float w_h.t.rt;
t=ob t.T area( ),
rt=ob r.T area();
cout<<" The area of tetragon is "<<t<<endlI;
cout<<"The area of right Triangle is "
<< rt<<endl;
area obl(t.t),ob2(rt,rt),ob3:
ob3=obl1*ob2;
ob3.getwh(w,h);
cout<<"(obl*ob2)\n tetragon*right Triangle :"
<< h<<" "<<"\n tetragon® right Triangle:"

<<w<<endl;

WiThe end of main function
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#include<iostream h>
class Fclass {

float x.y;
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public:
Fclass( ){x=0;y=0:}
Fclass(float 1.float J){
X=1y=];
j
float Fx(float .float );
float Fy(float );
void getxy(float&i float&))|
=X=Y;
H
friend Fclass operator+( Fclass obFx ,Fclass obFy):
VillThe end of Fclass class
class SClass : public Fclass {
public:
float Fz( );

Vil The end of Class
float Felass::Fx(float a_float b)
{ x=ath;

return x;

b
float Fclass::Fy(float x)

{ y=2%x+5;
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return y.

j
float SClass::Fz( )

{
return Fx(2,3)*Fx(2,3)+Fy(Fx(2,3))*Fy(Fx(2,3)):
b
Fclass operator + (Fclass obFx,Fclass obFy) {
Fclass temp;
temp.x=obFx.x+obFy.x;
temp.y=obFx.y+obFy.y;
return temp;
;
void main( ) {
float rxrv;
Fclass obf;
SClass obs;
float x,y:
rx=obf . Fx(2.3);
ry=obf Fy(rx);
cout<<"x= "<<rx<<endl;
cout<<"y="<<ry<<endl;
cout<<"Z= "<<obs.Fz( )<<endl,
Felass obFx(rx.rx),obFy(rv.ry),obFz;
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obFz=obFx+obFy;
obFz.getxy(x.y);

cout<<"(obFx+obFy)x;"<<x<<""<<"y:"<<y<< endl;

VI The end of main function

o rings kia ibd Ciaa o gyiay CH Al Laaliy (a3 -4 ¥
o= b (isY) range 5 ((EOlsad) 222 ) wheels Asead) clzed
) alall bl e cheall 138 gingy . int gl
Apeaall Cllanall jhiall divg ol gl -
Agead) lihadll o8 v int gl e Grhaas gale b -
Ageaal) Slilanall Jgeasll void gl e getwr Jpay ;b -
A JS0 () Adead) Jpeadl (sume pf) Bva i -
Asbball showk( ) mb -
dele A3y Kia ela¥) Chall &y kiaTaxi et e s o2l o
paie) dosles iy (sl 5 Claall Sae LY Caall (e Cups
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Cuall gpiags loadl  Adsesd) i o int mesaadl gl e ( palS
raglall Aalall elmeY) e
Cuall Lpeasll cillarall 48 sty int gsil) e elamy A gale Gl -
kia ol
Aclbll show( ) sne ai-
5 kiaTaxi :ppeall e Guiage pe main ewd)l 2l 3 -ja o
A Al el sl lekiaBic

kia
kiaTaxi

kiaBic

)l mye ey kia ciall o elag ae) a5 ppa &
¢ (#) Apleall 25 Jraath auls exiid ol ey cchiall jeds e (elaus
Al 380 I sl o aladl e ¢ i) pen Jaf e e a5
el callys ¢(6,2000) Al 3aly SU jayal Las ¢ (4,1000)

_ gabipd)
#include<iostream.h>
class kia{
protected:

int wheels range:
public:

kia( ){ wheels=0, range=0;}:
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kia(int w .int r);
void getwr(int &i,int&)){i=wheels;j=range;}
friend kia operator +(kia obl kia ob2);
void showk( );
VillThe end of kia elass

kia::kia(int w .int 1){
wheels=w;
range=r,
i
void kia::showk( ){
cout<<"Wheels:"<<wheels<<end];
cout<<"range:"<<range<<endl;
;
class kiaTaxi : public kia{
int nummP;
public:
kiaTaxi(int p,int w.int r):kia(w,r) {
nummP=p;
H
void show( );

VillThe end of kiaTaxi class
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void kiaTaxi::show( ) {
showk( ):

cout<<"passengers:"<<nummP<<endl;

class kiaBic : public kia {
int loadL;
public:
kiaBic(int 1int w.int r):kia(w.r){
loadL=l;
§

void show( );
Vs/lThe end of kiaBic class

void kiaBic::show( ){
showk( );

cout=<"loadlimit:"<<loadlL<<endl;

1
¥

kia operator +(kia obl kia ob2) {
kia temp;
temp.wheels=obl.wheels+ob2.wheels;
temp.range=ob | .range+ob2 .range;
return temp;

S L



L

void main( ) {
int w.,r;
kiaTaxi taxi(4.4,1000);
kiaBie bie(5000,6,2000);
cout<<" \n kiaTaxi: "<<endl<<endl,
taxi.show( );
cout<<" \n kiaBic: "<<endl<<endl;
bic.show( );
kia ob1(4,1000),0b2(6,2000),0b3;
ob3=obl+o0b2;
ob3.getwr(w.r);
cout<<"(obl+ob2)\n wheels:"<<w<< " "<<"range:"

<<r<<endl;

ViThe end of main function
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#include<iostream.h>

class first {
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int X.v;
public:

first( ){x=0;y=0;}

first(int 1int ) {x=1;y=;}

int f1(int a,int b);

int f2(int x);

void getxy(int&iint&)){i=x;=y:}

friend first operator+(first obfl. first obf2);
VI The end of first class

class second : public first {
public:
int £3( );

Vil The end of second class

int first::f1(int a,int b) {

x=a+b;
return x;
J
int first::f2(int x) {
y=x+10;
return y;
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int second::f3( ) |
return f1(2,3)+2*f2(f1(2.3));
}
first operator-+(first obfl,first obf2) {
first temp;
temp.x=0bf1.x+obf2.x;
temp.y=0bf1.y+obf2.y;

return temp;

void main( ) {
intrl. 2;
first obf;
second obs:
int X,v;
rl=obf f1(2,3);
r2=obf.f2(rl);
cout<<"x= "<<rl<<endl;
cout<<"y= "<<r2<<endl,
cout<<"Z="<<pbs.f3( )<<endl;
first obfl(rl.r1),0bf2(r2.r2).0bf3;
obf3=0bfl+obf2;
obf3.getxy(x.y);
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cout<<"(obfl+obf2) x;"<<x<<" "<<My;"<<y<<endl;

WiThe end of main function
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Pointers To Derived Classes
ety A Gaprall gl o) 3 ARAD Chgiall Y clyigell e
¢ el Caal) 13 e BiBe Clua (A el o oS il G
ciuall (e derived  Fiiall Caally base Ll Chall Wal JBd) Ja
Pl e S o Sy ¢ base Yl

base *p ; // base class to pointer

base obl ; // object of type base
derived ob2 ; // ebject of type derived

P =& obl ;// p points to base object
P=& ob2 ; // p points to derived object

@ e st G iy o OSar ) aall e d5al o sl o
e pladid aaliiay s Uad ol 0l fyps (W Caall e (il Caia
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[ EXAMPLE 1 THIS IS SHORT Program
#include <iostream.h>
class Base {
private :
mt
public :
Base( ){
x=0 ;
cout<<"constructing base class 'n";
)
void setx(int 1) { x=1;}
void int getx( ){return x;}
Vs MEnd Class
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" Inherite
class derived : public Base {
private :
inty:
public :
derived( ){
y=0;
cout<<"constructing derived class ‘\n";

i
!

void sety (int1) |
Y=t
}
int gety( ) {
return v,

}
Vs /) End class

void main ( ) {
Base *p; Il pointer to base type
Base b ob; Il object of base .
derived d ob . // object of drrived

Il use p to access base object

RS (o



p=&b ob:

p->setx(100);  // access base object

cout << " Base Object x : " << p-> getx( )<< "n";
I/ use p to access derived object

p=&d ob: [/l pointer to derived object

p-> setx(199); I access derived object

cout << " Base Object x : << p-> getx( ) <<"\n";
Il can't use p to set y , so do it directly

d ob.sety(188) ;

cout << " Derived Object x : = << p-> getx( ) <<"\n";

cout << " Derived Objecty : " << d ob. gety( ) <<"\n";
VI End main

class

Base Objectx: 100
Base Objectx: 199

.._Demred Object X: 199
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virtual void getxy( ) ;
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[* THIS IS SHORT PROGRAM THAT USES A VIRTUAL
FANCTION *
#include <iostream.h>
class base {
public :
int x;
base(int1) { x=1:}
virtual void fune( )
{
cout << "Using base version of func( ): " ;

cout << x <<endl ;

s BBl =



)
Vs N End Class

// Inherite

class derived] : public base {

public :
derivedl (int1):base(i){ }

void fune( )

{
cout << "Using derived1's version of func( ): "
cout << x*x << endl ;

\ /I End Virtual function

Vs I End class .

// Inherite

class derived2 : public base {

public :
derived2 (int i) : base(1){ |}

void fune( )

{
cout << "Using derived2's version of func( ):";
cout << x+x << endl ;

} Il End Virtual function

= EEN =



Y N End class .

void main ( ) {
base *p; /I pointer to base type
base ob( 10 ) ;
derivedl d obl( 10); // object of drrived]
derived2 d ob2( 10); // ebject of drrived?2

/I use p to access base object
p=&ob;

p->func( ); // use base's func( )
// use p to access derived! object
p=&d_obl ;
p-= func( ); // use drrivedl’s func( )
// use p to access derived2 object
p=&d ob2;

p-> fune( ); // use drrived2's func( )

VI End main
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| Usmg derived!'s version of func( ) I{](}
w Using derived2's version of func( ): 20

s Jo¥) Calt ¢ Cighia 3330 e (S Gl el of Jaadl LS
Gygefune () ol ol e sgans base L) Cuall
e JS ediy . derived2  gderived] Les (piiia Cpiea caall s
alec aaly JS sasgsfunc ()l ol s gaeal) cpis
S i P isddl e main () el mlil b esla
N Adadl 3. derived2 , derived]l base Gisiall e alse
func () alill elesisd aicy base goill peob apall Glye p A
P (o) iy dlld 3ay ¢ Dase (e Ajmall Al aadng P pdsall Hadslly
Agbsye fune () @l Ll slesiad e d obl Garl lsie
= Al aay Gy P dgall ) el 3 Gl g0 o Lass
2 adgyes sl fune () Al eledial s syl o3a 4S8 exui
goill pad_ 0Ob2 mpall olsie s })_u..i_, derived] Eiidl caall
Ayl oda Syfunc () alill elexiul gy poydsell M derived?
. derived? (Fidl caall Bsa5aall 4G das 2
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: daga AdaaNa O
(override ) jslats ¥ Lexie &80 a5 Cuea Ayl A8V a gl adi o
e B Caal) gytan Y ol ) V) Ll B e
¢ bl Gl JAls Cipeall sl 581 sl aladiol iy ¢ (el YN

. 3-5) Ju.
#include <iostream.h> - ' -

class base |

public:
int x ;
base(inti) { x=1:}
virtual veoid func( ) {
cout << "Using base version of func( ): " ;
cout << x<<'\n';
}
Vs I End class base
class derivedl : public base {
public:
derivedl(int1) : base(1) { }
void func( )

{

. -



cout << "Using derivedl's version of func( ): ";
cout << x*x <<'\n':
H
Vs Il End derivedl] Class
class derived2 : public base {
public:
derived2(int 1) : base(1) { |
Il derived?2 does not override func( )

Vo /I End derived? Class

int main( ) {
base *p .
base ob( 10);
derivedl d obl(20):
derived2 d ob2(5);
p=«&ob;
p->fune( ); /I use base's func( )
p=&d _obl;
p->fune( ) ;  // use derivedl's func( )
p=&d_ob2;
p->func( ): // use base's func( )
return 0;
VI End main
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1 .Usmg denved] s version of func( } 400
Mﬂ Using base version of  fune( ) :

=AY il derived  aall (override ) jglan Y JEWN Mas 4
MSp sl Ad 0b2  myal e sl e Gldl e fune ()
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Caghial leeladinl Jigs Abstract Class  sajaall Gisially Gigiiall s2a
syl Gagieall jAs3s  ate dliaal Coshuall Cuygll clilee 4 4l
elenl Lle il iy ilealy sy (58l Cighon BEAY Loilie A
lhaa o 438 JV) e aaly oamliil i e Ciuall ging Laties
emh s e oginy ayadll Caall of Layy . Abstract  Class fayse
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polll aladsd aiy W) alill (Fide caaa (OVerride ) Gglan Y
Y o) it Ga Y OSay ¢ bl Gaal) Jals Gyl ol iY
c ) Cheall 3l ) Al jelady

Lits,ared  Aed Lol apan (4 -5 ) JU b melslly
ill; geatarea( ) dewl amlil ali e liad mpany o Lo (S5 pam
Cuall 3 Cipaadl JSAI e o5 dalis 3l chall L8 e siglad die ey
dgalgl S5 b Gaall Jaks alal) mypeal sany Allall ol & G
Cuuall cilyy A Gstuall ) dgall oded dedll JEGN JS 4 opa
I, |

dim2s diml grals alsaie o area .l cacall sgingg
Jsaas aals ¢ Gphrap Gllaaa Jivat als e (g59535 double s (1e
Glang gy ) Ciall ol 3V alal) ) SR caall lan
psiy bV il BN EiAd) Caall jalady Ledie Lol ¢ Jiliisell daliee
< el aals Gliay

[ Create an abstract class.

#include <iostream.h>
class area {
private :

double dim1, dim2; // dimensions of figure
public:

void setarea(double dl, double d2)

RS L5 4



diml =dl;
dim2 = d2;
H
void getdim ( double &dI, double &d2)
{
dl = diml;
d2 = dim2;
}

virtual double getarea( )  // virtual function
{ hiee s s
Ty £ = N W S—
}
Vil End Class area

class rectangle : public area {

public:
double getarea( ) /I virtual function
double dil | d2 ;
getdim(dl, d2);
return dl * d2;
H

Y3/l End Class rectangle

.



class ftriangle : public area {

public:
double getarea( ) I virtual function
double d1, d2; — ¥
getdim(dl1, d2);
return 0.5 *dl *d2;

}
Vill End Class triangle

int main( ) {

area *p;

area b;

rectangle r;
triangle t .
p=4&b;
p->setarea(3.3, 4.5);

cout << "Rectangle has around: " << p->getarea( ) <<endl ;
p=&r;

p-—setarea(3.3, 4.5);

cout << "Rectangle has area: " << p->getarea( ) <<endl ;
p=&¢
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p->setarea(4.0, 5.0);
cout << "Triangle has area: " << p->getarea( )<< endl ;
return 0

Wl End main

Rectangle has area :14.85
Triangle has area : 10

zna dde dagdy Litay number oy bl la ay Ladliy o)
Cubea il A5 ¢ shownum () aed) bl s o gty spde
==Y a3l Ghslads number el 55y outoct 5 outhex
Aldadl 8 41Ky Lo gpdall manall sael) Jypas & Cusy shownum ()
sl e e dUally te _udau)

galind

# include <iostream.h>

class number {

- FoY _



protected :
int 1;
public:
number( ){ 1=0;}
number(int x ) {1=x; }
virtual void shownum( ) { cout <<i<<'n'; }

} 3 Il End Class number

class outhex : public number {
public:
outhex( int n) : number(n) { }
void shownum( ) {
cout << hex <<i <<'\n';

;
Vilf End Class Outhex

class outoct : public number |{
public:
outoct(int n) : number(n ) { |}
void shownum ( ) { cout << oct <<i<<"n'"; }

V3 I End outhex Class

int main( ) {

. -



number *p ;
outoct O( 15 ).
outhex h(38);
p=&0;
p-=shownum( ):
p=&h;
p->shownum( ) :
return 0;

W End main

15dec: 17 oct
38 dec : 26 hex

sins Decimal aad syae il ia oLay O+ Al Lol i)
Ok o ciall gingy it gl e X el semeS aly daiay o
i ity number ac ) el Joatl als ey ol

o gyl 2aall delday asiia s3Iy shownum( ) 4esd (virtual)
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sics HexDecima  4awt s Decimal ol caall e 3121 @
(¥} ciall e shownum( ) o)y bl Gl caall j5las
c e adand) Al g5l ) de by ol ashs

auall jskad aie; Octal 4 lia HexDecimal wiall o 531
il Byl Aol Cluay asd shownum( ) a8V Ll Gl
- Skl sl

slae¥l adgip iy diid Chgallmain plill dlae il e
o O Aol ol Caall e aladily Adind) Cosiuall

L pal)

#include <iostream.h>
class Decimal {
private :
int x
public:
Decimal () { x=0 ;]
void number(int 1) { x=1; }
virtual void shownum( )

{

cout << " Decimal "; cout<<x<<'\n';
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void getdim ( int & d1)
!
dl =x;
j

Villlnd class Decimal

class HexDecimal : public Decimal {
public:
void shownum( )
{
int dl
getdim(d1);
cout << " HexDecimal ";
cout << hex << dl <<"\n'; }

1
i

VillEEnd class Hexdecimal

class Octal : public HexDecimal {
public:
void shownum( )
{
int d2 ;
getdim(d2);

- fdo _



cout << " QOctal ";
cout << oet << d2 <<'\n;
i
Vs/lEnd class Octal
int main( )
{
Decimal *p;
Decimal n;
p=&n;
p-> number( 200 );

p-> shownum( );

Octal o
p=&o0;
p-> number( 200 );

p-> shownum( );

HexDecimal h;
p=&h:
p-> number(200 );
p-> shownum( );
return 0;

W End main

. - i T



Decim 200
Octal 310
HexDecimal c¢8

o Ol ALl (30 dist Al Ll i s Laaliy cagl
trav_time ( 4eul g dist Cauall 3 a8 5 double g5l (e e
Ao peally Jaells ddlael) o b jiils Adlacl) o3a adadl 250 {;,5,5-. el )
trav_time( aal jsla metric e Eiie s o2l L Aol dse 60
gt Ao pually e ghSILy Sllame Ailacal) o} bl il ast Cuay )
J00 Km /h

E,fii]i 3 aal) Laghuall —0—0
Pure Abstract Classes
b o e 53 Jee (ol V) sl e Y el ey
Ao gana (e Ailae 3l el mala) Ciuall a5dy Mdie ¢ ulul) Caall
Y letie s ¢ A Chgall ff Sl Chall Lealing cline clyatieg adss
o i ¢ e 5d Jue ol LY Gaall ol g aglall 68
Aal Caagl Siad Gl3 Cygas cpe aSHN L gl Vaa Golaty o Fide Chua S
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¥ . Pure virtual functions (aipall) 4l ducalisyl adgll C++
Chuall aalys ¢ el Cheall 8 Cayp o Ag Ao V) ol allas
c il N syl dai LY
Dol LS o Al s iyt

virtual type func name (parameter —list) =0 ;

iy ¢ iaall sl aml Y ) Jan 52 mopail 138 (e agal ¢3al)
S s g el Chiall 8l s ol angs Y adl il Sl
Gidall Ciuall Jlaly adal 1 35las o k) Cinall (e (e Cina
Agres S5 Jpuama pde Jla By sl 30 JE2TL 2l Cigpisale) e
Cheagl 8 (s
I e saly Bl als el Chall giag Larieg

Cuall of Ly . Pure Abstract Class Lk lya s | paun 418
Lol (e and 4l s 50 (B ol 8 e Y1 Gl ogias 3l
sapaall Cisieall of o L oase pabel o elag) o8 Vs JelS je le g Al
ot ane Crghoal Lol lia sl L ey a6

13500 lis aleagarea  cauall (4-5) JUEl 3 alipll 446S 2
(T -5) Jial 8 mimge g L6 i

/I Create an abstract class.
#include <iostream . h>

class area {
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private :

double diml, dim2; // dimensions of figure

public:

void setarea(double d1, double d2)

{
diml =dlI;
dim2 = d2;
}

void getdim(double &d1, double &d2)

{
dl =diml;
d2 = dim2;
;
virtual double getarea( )=10:
VillEnd class area
class rectangle : public area {
public:
double getarea( ) {
double dl1, d2:
getdim(d1, d2);
return dl * d2;
H
Y3/l End class rectangle

. '~ s
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Class triangle : public area {
public:
double getarea( )
d
double d1, d2;
getdim(d1, d2);
return 0.5 * dl * d2;
H

Vs Il End class triangle

void main( ) {

area *p ;

rectangle r:

triangle t ;
p=&r;

p ->setarea(3.3, 4.5);

cout << "Rectangle has area: " << p-> getarea( ) <<'\n';
p=4&t

p ->setarea(4.0, 5.0);

cout << "Triangle has area;: " << p->getarea( ) <<'n';

Y I End main
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[ Rectangle has area: 14/85

Triangle has area : 10

o

Gidie ciua JS o U Lual ) s mual getarea () il of Laadus
C el Vi jslasy o

PRy o8 o) el e el Lagls (B i iy Letie
Crgypall ual i) il 18 HAT (Fide chial ulid CaS Gl Caal)
25 e B ol Caall ggial 13 . S Saal Cacal) 8 ajslal oS
Gaall Sy B i) aall DI caall Sy o f ) Al el il
t sl e DI (3t caall D2

B« D1 « D2

aia aaly JS () oY1 alill Glas plasdis D2 5 D1 e 38 8

Il Virtual functions retain their virtual nature when inherited.
#include <iostream.h>

class base {
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public:
virtual voeid func( )

!

cout << "Using base version of func( )'n";

}
i/l End class

class derivedl : public base |
public:

void func( )

!

cout << "Using derived1's version of func( )\n";
;
Vs I End class derived|
Il Derived? inherits derived]
class derived2 : public derivedl {
public:
void func( )
!

cout <<"Using derived2's version of fune¢( )in";

|
Vs /] End class derived?

S, 1



int main( ) {
base *p :
base ob;
derivedl d obl ;
derived2 d ob2 ;
p = &ob;
p-=func( );  // use base's func( )
p=&d_obl;
p->func( );  // use derived!'s func( )
p=&d_ob2;
p->func( ); // use derived2’s func( )
return (;
VI End main

Using derivedl's version of func( )

Using derived?2's version of func( )

S, i



Jsladis base ulu¥) canal) maliyall a4 derived] <aall iy
Chaall S s Bl Le adpal s fun () ol A
func () =l ol GBS jglan, derived] el derived2
¢ BELEY) B s A e V) gl Y el Loy i aumgg
uall fune () ol sasianfune () ol derived2 slass 215
\:;I J# gefunc () ol jslad pae Jla 8y ¢ elld e Y derivedl
Sgatie adlil) i ) SBLEYY anes 8 derived2  derived] (pbaall (e
- base LY Caall Al ol )

Syaall Chall 3 il s aladid e oS g S JU
oo Sl Cabias Al dayky ( 5-9)JUd) Jdarea chuall A . )
d1,d2 oilsaie o ) Ciall syiny Sua ( 5-T) I 8 el
aall ashyy - Clidane Jraed iy i@l GL o ¢ protected e s
okl ey (d1,d2 salad )kt J=-.z—-~;_s dalie qilas J1 gLl
bayaag dabue sy api SUD G Caall Lol o ual gV ol
(S ol aadiay s L el Y1 il G5l wie d] Lyl sl
Luaall Glual aadie getarea?( ) aldl Ll Ldalid) Glual getareal ()

i gealind)
/I EXAMPLE Create an Abstract Class

#include <iostream.h>
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class Area {
protected :
double dl ,d2:
public :
Area () { dl=1:d2=1 ;}
void setarea(double diml , double dim2)
t
dl=diml ;
d2= dim2;

pure vertual functionl
virtual double getareal( )=0:
Il pure vertual function?2

virtual double getarea2( )=0 ;

Vs M End class Area

//Inherite
class derived] : public Area {
public :
double getareal ( )
{
return dl1*d2 ;
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i

double getarea2 ( )

!
return 2*(d1+dl)

H
ys Il End class
class derived?2 : public Area {
public :
double getareal ()
{
return (3.14*d1*dl)

;

double getarea ( )
d

return 2%3.14%d1
)
Vs /] End class .
void main ( ) {
Area *p; // pointer to area
derivedl r;

derived2 ¢ ;

lluse p to access derivedl object
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p=&r;
P->setarea(3.4,4.5 ) .
cout << " Rectangle has area : “<<p-> getareal( )
<< endl;
cout << " Rectangle has around : * <<p-> getarea2( )

<< endl;

I/l use p to access derived?2 object
p=&c;

p->setarea( 4.0 ,5.0 ) ;

cout << " Circal has area : “ << p-> getareal( )
<< endl;

cout << " Circal has aroud : * <<p-> getarea2( )
<< endl;

} Il End main

Rectangle has around : 13.6

Circal has area :62.8
has aroud : 25.12
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v Saal Japll ae @aa3 ) @l e U el lo Y Juay L 13a g astill

Nt dasasa a8 Jal e (488 ) list 4ad 30 Ciua (10-6 )b Ciyny
retrieve ; store : Las (i cpuaal il cueals o list 40l dgaly calks ¢
Al Aad J Aadll oha salaiy ¢ Aad oyadl store J¥) i) ot
s list L) caal) Capas ¥ o refrieve Al exiu A6 o
diy.oalid A g (Bl Ciua JS Cipm Leiy ¢ 4 Saagal) dual Y
o aiy ¢ stack wald) g queue U5yl i Les WDledl) e e s B
A (Y Aalas Lagia ol ) Usnah o W) it (85 (Plaat (piadal
. Neati dgalgll

" Demonstrate virtual functions.

#include <iostream>

#include <cstdlib>

#include <cctype>

using namespace std;

class list {

public:
list *head;  // pointer to start of list
list *tail; Il pointer to end of list
list *next,  // pointer to next item

int num; Il value to be stored
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list( ) { head = tail = next = NULL; }
virtual void store(int 1) = 0;
virtual int retrieve( ) = 0;

Vi/lEEnd class list

Il Create a queue type list.
class queue : public list {
public:

void store(int 1);

int retrieve( );

Villend class queue

void queue::store(int1) {
list *item;
item = new queue;
if( ! item ) {
cout << "Allocation error.\n";
exit(1);
;

item->num = 1i;

// put on end of list
if(tail) tail->next = item,
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tail = item;
item->next = NULL:
if('head) head = tail;
;
int queue::retrieve( ) |
int1;
list *p;
if('head) |
cout << "List empty.\n";

return 0;

;

Il remove from start of list
1 = head->num;

p = head:

head = head->next;

delete p;

return i,

Vend retrieve

Il Create a stack type list.
class stack : public list |

public:
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void store(int 1);
int retrieve( );

Viltend class stack

void stack::store(int1) {
list *item;
item = new stack;
if(!item) §
cout << "Allocation error.\n";
exit(1);
)

item->num = 1;

// put on front of st for stack-like operation
if(head) item->next = head;

head = item;

if('tail) tail = head;

{lend store

int stack::retrieve( ) {
int 1,
list *p;
if('head) {
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cout << "List empty.\n";
return 0;
i
Il remove from start of list
1 = head->num;
p = head;
head = head->next;
delete p;
return i;

\lend retrieve

void main( ) {

list *p;

stack sob;

queue qob;

char ch;

int i,

for(i=0; 1<10; i++) {
cout << "Stack or Queue? (S/Q): ";
cin >> ch;
ch = tolower(ch);
if(ch=='q") p = &qob;
else p = &sob;
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p-=store(1);
|
cout << "Enter T to terminate\n";
for(::) {
cout << "Remove from Stack or Queue? (5/Q): ";
cin >> ch;
ch = tolower(ch);
if(ch=="t") break;
if(ch=='q) p = &qob;
else p = &sob;
cout << p->retrieve( ) << "n';
)
cout << '\n';

VIEnd main

3anl e) B Alsdall Cdaal) Aallee (Say (i MaAIN ol A8 Gy
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#include <iostream.h>
class Credit §{
protected :
double x1 ,x2.x3.x4,x5.x6

public :

Credit ( ) {

x1=x2=x3=x4=x5=x6=0.0
§
void setCredit (double x11 double x21, double x31,
double x41 double x51 double x61)

xI=x11;
x2=x21;
x3=x31:
xd4=x41;
x5=x51:
x6=x61;
H
virtual void vertCredit( ) // vertual function
{
cout << " x] =" <<x1 <<endl ;
cout << " x2 =" << x2 << endl ;
cout << " x3 =" << x3 << endl ;
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cout << " x4 =" << x4 <<endl ;
cout << "x5="<<x5<<endl;
cout << " x6="<<x6 <<endl ;

}
Vil End Class Credit

I/l Inherite
class derivedl : public Credit {
public :
void vertCredit ( )
{
double Ratel = (x1+x2+x3+x4)/4 ;
cout << " Ratel = "<< Ratel ;
if ( Ratel>=60.0 ) {
cout <<" Passed "
cout<< endl ; }
else { cout << " Failed " ;

cout<< endl ;

i
§

Vs N End Class derivedl .
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class derived2 : public derived] {
public :
void vertCredit ( )
{
double Rate = (x 1 +x2+x3+x4+x5+x6)/6.0 ;
cout << " Rate = "<< Rate ;
if ( Rate >=60.0 ) {
cout <<" Passed " ;
cout<< endl ;}
else { cout << " Failed " :
cout<< endl ;}

}
Vi M End class derived? .

void main () {
Credit *p; // pointer to Credit
Credit c;
derivedl s:

derived2 r;

Il use p to access Credit object

p=&c;

RS L Ty



p-> setCredit(50,60,40,80,90,77 ) ;

cout << " print course : x1+2+x3..=";
cout<< endl;

p-> vertCredit ( );

cout<< endl;

/I use p to access derivedl object
p=&s;
p-> setCredit( 50,60,40,80,90,77) ;
cout << "Summing courses ; ";
p-> vertCredit ( );

cout<< endl;

/I use p to access derived? object
p=&r;
p-=> setCredit( 50,60,40,80,90,77) ;
cout << "Rate of Summing : ";
p-> vertCredit ( );

cout<< endl;

VI End main
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3Ny double L (e X Cua ¢ private Ll slany 406 o sgiay
Gldase Joass a5 oy ol Jb Jo Chall ggiagy cint daas pam
asiy Print( ) acdd (virtual)  &lgél aliy SetFormula () aedl
o el Caall (M +n!) Gl
olad diey FormulaSum  aeud (e lia a1 Caual) e i) o
sy g alld) Caall e Print( ) ol bl s caall

S ey DX sl

i=1
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FormulaFact deul lids lia FormulaSum il Cpe (33N

el Qb a8 Print( ) )V A0 GE Caall G5las ke

!
) ik
! s !

Gisiall el algiclesiy main( ) 0 8 Lalel cul
el Aol k) Gl ahine Aladial dEsdl
Print( ) =l@Y) LUl FormulaSum gidl caall j5lan 2113 L)
Culll iy Ty Vilo ¢
Print( ) =l ol FormulaFact giidl caall jlasy 2113 .Y
Culld mmy  Thany 13l ¢ L 1yae thaa ciuall S
¢l iy § L Tajne fla Bl syaal Canall Jea oS0 i ¥
U sl
#include <iostream.h>
#include <math.h>
class Formula {
private :
double x :
int n_m;
public :
Formula ( ){ x=0.0 ; n=0; m=0 :}

void SetFormula( double x1 , int nl jint ml )

i
i

x=xl :n=nl ;m=ml ;
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virtual void Print( ) |
double xI : int nl .ml;
getdim( x1 . nl , ml);
cout << " Factory : " ;
int factn=1: double factm=1;
for( int i=1,1<=nl ;i++) factn=factn * 1
for( int j=1;j<=ml ; j++ ) factm = factm * j ;
cout << " factn+factm= "<<factn+factm<<endl ;
;
void getdim( double &x1 . int &nlint &ml )
!
xI=x; nl=n; ml=m;

H
Vs I End class

// Inherits

class FormulaSum : public Formula {
public :
void Print( ) {

double x1 ;

imtnl,ml
getdim( x1 ,nl ,ml);
cout << " Summing : " ;
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double sum=0.0 ;
for( int i=1:;i<=nl ;i++) sum = sum + pow(xl.,1) ;
cout << "x]="<<xl<<" nl="<<nl <<" sum="
<<sum << endl ;

)
Vs I End class .

/I Inherits
class FormulaFact : public FormulaSum {
public :
void Print( ) {
double x1 ;
intnl ml;
getdim( x1 ,nl ,ml);
cout << " Factory : " ;
int factn=1 ; double factm = 1; double factDiv ;
for( int 1=1;1<=nl ; 1++) factn =factn * 1 ;
for( int j=1;j<=ml ; j++ ) factm = factm *j;
factDiv = factm / factn ;
cout << " factn="<<factn<<" factm= "<<factm<<endl

<<" factDiv="<<factDiv << endl ;

1
}

Y3 // End class .
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void main ( ) {

Formula *p : Il pointer to Formula type

Formula obase ; /] object of Formula

obase. SetFormula ( 40.0 ,10 ,20) ;

FormulaSum obsum Il object of FormulaSum

obsum. SetFormula ( 40.0 ,10 ,20) ;

FormulaFact obfact ; I object of Formulal-act

obfact . SetFormula ( 40.0 | 10, 20) ;

Il use p 1o access Formula object

p = &obase ;
p-= Print( );

[ use p to access FormulaSum object

p = &obsum ;
p-> Print( );

!l use p to access Formulal-act object

p = &obfact ;
p-> Print( );

Y I End main
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Summing : x1=40 ,nl=10 ,sum= 1.07546e+016
Factory : factn= 3628800 , factm= 2.4329¢+018

- factDiv = 6.70443e+011

: ABada
c Al sagnpell D ALLYY e Al calllall @l
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CXYZ Gilanye paene delihy Glas o 5% equat ()

aicy ¢ derived] aewl s Gua equation bl Ciuall s 3030
paa Aol laas a5l fune ()=l Ll Gl Chall j5las
XY salad Uil 4iae 85 Z 4clii)) o

sbad aies derived? 4o e ia  derived]ciall e Gidl
@lyie paa Aol Glaay ash fun ()l LUl G Cuall
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Coghall elae) pilgcle il main( ) L & Label o
cptl deldey L) Chiall cine aladill A

ssisa formula 4 335 LEML.J o oLy G+ dal igabj R |
Ciuall gsingg dwas claciS float g5 (o ABC el A5 e

doul  anljll l5 oy sel Gldare (baad gl ey bl b e
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aiey derived] 4o lise s formula ¥ Caal) oo i)
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sie g cderived? acul i lia formula b Caall e i) =
Aoy lass apls form () i) Al Gasall caal) Gylas
+A,B ,C:.\.x:."‘f\&w

Cigiall clas) plgclesiy main( ) ol & Lalgl Lol
ctll delby wlol) Caall cilyine aladiuly A3

Formula 4au) & 3yae ol Ciia clisy C++ R ATV
n 5 double L e X Cua ¢ private las cpe elhu, A335 o 58y
Slibare i s ey aabBl gl o Chall giagg ¢ int sl e Y
- Print () asdl (virtual) a8l 4y SetFormula () 4ed
aiey FormulaSum 4 liie ia ol Ciuall e @il
) Ciall (e Print () bl ol G caall elas

L1

) adayy 37 (2rxi) robuay s

=1
FormulaFact 4eu) liie lia FormulaSum il CpeBLE w

Glasy asiy Print () bW Ul G caal)l jelas sie
, Al &L,JLF il
Ml

Gigiall claci) aigslesiny main( ) ol 3 Lalel ol
il delday W) Chial) cilplne Slaanlls A
=) Al FormulaSum @b o)l caua B G5l ot a 113 =
el iy $liany 13l s Print ( )
—=a i) ol FormulaFact gl caa ) jlam iy =
Clll gy $eany I3l ¢ Print ()
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¢ Glld iy ¢ Tajoe i Bolad) G Sl Caall Jaa oS i

Credit 4. Lzri."l J)as L,‘T""L""i P = t-L::I}’ C++ ;._-i_Ln i_":..nl.'l_):a sl — £
cllall o 25 char o < private Aaals el 45305 o gehay
dala ;-U:l.-a-u_g diad d.i:- L...:.:TI u.f}h-*,.j ¢ last b second 3 first wa*l
Jeadll A uhall o)y p8a0l @las e S)le oy ¢ int Jasill o private
abatial Gl jie A X1LX2X3 Cua o X1X2,X3,X4,X5 Ja¥1 ~dal)
LUy setCredit () acdd Sldars Joawd 20 o caall 55ia
. PrintCredit ( ) 4cu (virtual) .yl
_.UL:-.'-J— Al g StUdCGmP Al iiljm iuh.ﬂ h;-ul—uk.“ aall Ope aadl ow
cuall e PrintCredit ()l sl Glel Caall
el 8 il @lag Jaae by g b
dpabiaiaV¥l oy el 8 aliaes Calllall ol adayy ¢ AualiatialVl
LS padayy 60 (gsbeas b S0 Aaee IS 13) Passed  malb 4K
60 oo sraal S 13 Failed o,
2ie, studcourse 4. Gide s studcomp  Ciuall O 3all =
asd PrintCredit ( ) ) ol i Caall 5las
adanay Calllal) o) abayg doeal) )y piall 6 callhal Jame sy
S padyy 60 gsben b ST Alaee (S 1Y) Passed  zali A,
60 oo jral 813 Failed (o,
Casiaall ele¥) algclesinl main( ) il & Lalel 2l
il delday L) Cacall cyina aladilly AR

= ey e ey P v g e P R e e S P vy P P P Y

- £A% -



S8 e (s Student acul C++ - a5 foyae Letad i c il —o
Double  gsill e ellauy a5 &),8. A8 D1D2.D3 «lsp
Joaatl s Moy sl Ly (o (gyingy ¢ protected djess clinels
asdy  Print( ) 4eul 1aly virtual bl alsy  Setstud &l
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5¢ Maximum  4aw E3s lia Student =l Caall e 313 @
dobday Claas assy Print( ) =)V ol GELN Call j5lat v
s sl
¢ Minimum 4 (83 e Max  Jo¥) Glia chall e 51l e
asdy e Print( ) calid¥) sl S S Gaadl jslad ade
. dayn gl Aol iless
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el prany beany 13k L 13300 lia Student caal) S
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Template and Exception Handling

dadia — V-1

eladgcTemplates Gl CH+ Aad 8 degall GlLalSY) e
ooty JS Alead) ) ddasipall il e JelS Jlas aaan e allsdl)
Chghas ot ) ) Adayal) Cighuall e Jine sl (Il alghy e
o (gl

2 UadY) dallaay ramy Gt 8 L Lallas el ) dallae Jiss
Slilee alane Culin Ll g AegSany Ayges Adpphay 25l () A Siaad S
el a0 Lege gy S5 S ) o laaly) dalin

&gl allgd —Y -1
Function Templates
cilgdaes o dgline ellany aLall A (€85 dleaall adgill aadis
Lialsae Jal ge Al cllaal oia culs 13 88, dika., bl o
ey AlSa) hadi s A il Jumdl (€0 SIS Guins (ySayy ¢ Cilidans
allal fagn s Laypas geapsall (38 Gua Function Templates sl s
Lbail e Jaad € Aallead Aadic ailss agdgly Cobot dad 258 25 . Lo aols
e il daa g Gl g of L i) cleaiul e derdiid) clidaed)
Al e Ao sens o Jpeanll 1S4
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addindy « template 3)gasall AaISH aladi Ll Slall aslall elis) 5y
Janalith) dalis) dage 15 2l aleiy o cans Lo Ciaay S 5f (08 2Ly
b LS il Calldd el JSSN e s iall AU

template < class Type > ret-type func-name ( parameter List )

{
// Body of function

c el i e padived) cilhanadll £ 55 ol Ttype  Jigy
3 g template Aol Lensea ad il ClS cligyes fas
DS > Y Aea gl gl el dalaly A aaay
135 ¢ (aty Janny S class sjyaaall LY Gois o cony
Ciypd e ety Jasag ol Jaas S8 Class dualiaall AN oS5
gl thd Gy Copn a8
a3 Ay peall Baled) e Jaa ol o langl) dalail (3585 of S0 o
ol as Caygad Wadmy i A ¢ G
il A ale gy paail class siasal A8 Aaatd g0k e a2 N o
. typename 3jsaaall AalSl alasinl aaaics Ll ) allal

s Jualswap Joall sl Jle (ol clasy Gt dal Ladlsy (ax)
‘ b _‘ga hp_‘))a.nn ‘_l.d}a:uﬂ
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sda Yol asliadl (e adld cVatall g4 e Al Joaill dlee of Lagg
g Ay Alead
#include <iostream.h>
Il function template swapargs definition
template < class X >
void swap( X &a, X &b) |
X temp
temp=a
a=b;
b =temp ;
V1] end function swapargs
void main( ) {
inti=25,j=50;
double x=25.55,y=50.22;
cout << "Qriginal i,j: " <<i<<" "<<j << endl;
/I call integer function-template specialization
swap(1i,]);
cout <<"Swap integres : " <<i<<" "<<j<<endl;
cout << "Original x , y " <<x<<", "<<y <<endl,
/I call double function-template specialization
swap( X,y ),
cout << "Swap doubles : " <<x<<" | "<<y<< endl;
} Il end main
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R R

Swap integers : 50 25
Original x,y :25.55,5022
32555

¢ phadl alall 8 Cagpail template (Aalaill) 3gaaad) ALISH sadils,
Pofady JEN Jh den e angidl ogh Cus

s e -

Ao i Caypei sy —

template< class X > void swap ( X &a, X &b)

&L e mipatih Gy Gl aay e lill alall godll ol X JAay o
lebast alyell ansll ilplane gy i€ X Caall Glass by swap( )
Cuesd ahaiily main( ) el il S swap( ) adli o sy
I sa swap( ) atill of L float gint cilbaed) (e cpilide
tSWap () sl e opids W ¢ S siad) G oo
cAagsaall ol Jass AW -
CAgidall ol Jaid Agl) -

IS, sy



gl aaticlass  Aadedll e Yoy typename  dalall Hladiid Sy
swap () bl AW mypaill 3 e g LS 0 QlEll (ayps B L
: QJ_.!L:.S

// Use typename
template < typename X >
void swap (X &a,X &b |
X temp
temp=a,
a=b:
b=temp ;
} I end function swap
Y ¢ 5ydlae ailil) Cagpes Ay J8 template 5jsaad) LS B o gy
iyl Ayl template $hpand) AN s Al o Gllin 0585 o Geay

N el “r“:d’i uailld t@lﬂ\
/f Tis will not compile

template < typename X >
int z ;// Tis1s an Error
void swap ( X &a. X &b {
X temp
temp=a;
a="b:
b=temp ;

} [l end function swap

B Ly



Jdss e s, template  3le 8 ale gad e ST iyt S
e R0 o il 2,55 .l Vi i s Ly

cMgields Sl Sldaedd] fuale pey;
#include <iostream.h>

template< class typel , class type2 >
void myfunc ( typel x, typeZ y )
!

cout << x <<

43 (43

<<y <<endl;
V Il End function
void main ( )
{
myfunc ( 20, “Hi *);
myfunc ( 20 .55, 20L )
} Il End main

35 int clilaal ¢ lgl il Laudg type2 5 typel elend) Jasd
Leaie &3y« Long 5 char® 4 Jasuc type2 L typeld 4.y double
.myfunc () il e diaiade) A5Gl aa il c S
a5 3dy Laigs ¢ dagaas SiSH sl ) 20 Jsentl) aals alall aulsl) aps,y
a8 of cand Lalall it Ul aolall s 8 dkiae Wladl At Jyanil
L0 52050 Jrenil) adss Jlasiod (Ser VW ¢ e i) psen 8 i Jenl)
e Jandly 258 Y Y dale alsiy
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void outdata( int 1)

{

cout <<1i;

)

void outdata( double d )

{
cout << setprecision(10) << setfill( "# ') :
cout << d;

cout << setprecision(6) << setfill( ' ");

}

Ll V) llad o L) Ll i) a8 (Lol by GBI sl o aaey
L 13 espam Sy alsil) sda a5 Jpead) ehya) Liaf palaions
Ao I a5 ket Cogen 23 Jpeatll Al 18 (B sl 85 Juanily

(1= 6) Joal) e Laill o3a She Ll L s350nell Al Sl )

HOverriding a template function.
#include <iostream.h >
template <class X>
void swap ( X &a.,X &b) {

X temp;

S, .y



temp = a;

b = temp;

I This overrides the generic version of swapargs( ).
void swap ( int a, intb)
{
cout << "this is inside swap (int , it ) \n";
;
int main( ) {
int 1=25,)=50;
float x=25.55,y=5022;
cout << "Orniginal 1, j: " << i1<<''<< ) <<endl;
cout << "Original x, y;: " << x <<''<<y << endl;
swap (1, )); // this calls the explicitly
Il overloaded swapargs( )
swap (x, y): // swap floats
cout << "Swapped 1, j; "<<1<<''<<j << endl;

cout << "Swapped x, y; " << x <<''<<y << endl;

return 0;

WIEnd main



dawislesd N asaswap( i, | )l clesidd of bl mias
ot o payiall o sl palill 3 Cipnal SWap () k) e 80 Seal)
5 3slad a8 2Tl Jaeatl) ails ¥ swap( ) il als e das ad gy
13a 8 Dl ) alsl gpad) S35Y Joantl) raceys ¢ mapea (S TN
bl allai 1Y ale JSay ¢ At Alla Canally alld agls ey JUSA
ol i) gl 0l8 Aibie llilane 13 Lo ol (e dibiae 3 3505

ol e Lage S Jyand

T Tl el L T Bl o 5 AR T il iy
T g5l (e ety Dy o plill B pays o aaial) il s slaed
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cledia) Aglee o L aadiocal) coldanall dasiy T cildanall Jaas Jlasiuly
LG o O i) el ilad il e LS Aas B Ja e ol
JU a3 adgill ciladpe Callgill piias o audiiad, daae Jasd (e Jaed
LLa¥l ae Main il aldl) Jdmaximum .l slesin (§yb &l
Jal e gl 122 (e A E5 GIA ) 533 L e int, double , char
s (S
#include <iostream.h>
Il definition of function template maximum
template < class T > // or template< typename T’
T maximum( T x1, T x2, T x3) {
T max = xl;
if (x2 >max)
max = x2;
if ( x3 >max)
max = x3;
return max;

VI end function template maximum

void main( ) {
Il demonstrate maximum with int values
intil,i2,13;
cout << "Input three integer values: ";

¢in >>11 >>12 >>13;



Il invoke int version of maximum
cout << "The maximum integer value is: "

<< maximum( 11,12, 13 );

Il demonstrate maximum with double values
double dI, d2, d3;
cout << "\n\nInput three double values: ";

cin >> dl >>d2 >>d3;

/] invoke double version of maximum
cout << "The maximum double value is: "

<< maximum( dl, d2, d3 );

Il demonstrate maximum with char values
char chl, ch2, ch3:
cout << "\n\nInput three characters: ";

cin >>chl >> ¢h2 >> ¢h3;

Il invoke char version of maximunt
cout << "The maximum character value is: "
<< maximum( chl, ch2, ch3 ) << endl;

VI end main



Input three double values: 14.5 12.5 66.5
The maximum double value is: 66.5

CHt ashi o dighiadll pualic )8 ddes Jal (e i llE 3 o (R
sifloat Jaaill cpagl int Jacill cpe ddghias yualic 5l Aladie ads g
N8ay . char Ll e

ST Gm T s dusll e lagpess printArray il ey
Al Cingas (gaelint JCE) A bpuabie Lolb dip A dhadl b
s st e T ) gl o . printArray( )

#include <iostream.h>
Il function template printArray definition
template<class T >
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void printArray( T *array, int count ) |

T Temp:
for(int i=0; i<count-1; 1++) /[ ArraySize-1
{

for(int j=0 : j<count-1-i ; j++)

{
if(array[j] > array[j+1])

{
Temp = array(j]:
array[j] = array[j+1];
array[j+1] = Temp;

i

h

t
]

for (intil =0;il <count ;il++)
cout << array[ il ] <<"";
cout << endl;

} Il end function printArray

void main( ) {
const int aCount = 5, bCount = 7, ¢cCount = 7;
int a[aCount |=1{35,2,7.4,5}:



double b[bCount]={4.1,22 83,44,15,66,7.7};
char c¢[ cCount | = "Younse"; // 7th position for null
cout << "Array a contains:" << endl;

[l call integer function-template specialization
printArray( a, aCount );
cout << "Array b contains:" << endl;

/I call double function-template specialization
printArray( b, bCount );
cout << "Array ¢ contains:" << endl;

/1 eall character function-template specialization
printArray( ¢, cCount );

V1 end main

.; Array b contains:

| 1.5224.144667.783
~ Array ¢ contains:

- i



uat e printArray () alill clesiul aa il il Leade
Ul ea Tl laaiy il Gl e T Jlaily sy 4308 ksl
3 Adgheaall jualie el ol e ALK Aais olisl Ct 458 25
asdys Al adlal) dan i laamy 5ra .+ dapas) Jaa Akl sl il
ualic dcbibal saals ¢ printArray( ) bl (e Zews S35 o LSk elipll
(e Agyall Adgiiadl palic deldal Aglillyint  Jasill e 4850l 48 40al
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Lpmg Gy MIN( ) Loy ak qalld Cagyet] Gt Al Laalsy (i) -
sabel A5 il main( ) ety ol 3L Akl e gpraall dail
Lyny (SN myally double Jaaid) e clpaiall gyiial) ol aany J5V)
cobpntall gpniatl Ziadl auny BN Nt Jassll e paleaiall o shaall Sl
.char Laill e

#include <iostream.h>
template <class X >

X mmn(X a, X b)
{

ifla<=Db)
return a;

else

return b;

|

int main( ) {
cout << min(25.2, 29.55);
cout << endl;

cout << min(30, 40);

- -



cout << endl;
cout << min('Y", 'M');
cout << endl;
return 0;
WEnd main

Rt e aldl 3s Gy TS (s (S Tas Tazja find( ) i e -

Lz ams ol 13 (—1) dns of Glladll i) s L) asmyy Adgheas b
tfind () al (e saame Aadl b Cipad b e Tl

int find( int object , int * list , int size )

size Jarsgll dasy ) meliyn Jall oz S ale as N find () 60 Jga
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#include <iostream.h>
#include <string.h>
template < class X >
int find( X object, X *list, int size)
t

for( int 1=0; 1<size; 1++)

if( object == list[i])

return i;

else

return -1:

b
J

int main( )
{
int a[ | = {10, 22, 22, 40};
char *c = "this is a test";
double d[ ] = {10.10, 20.20, 30.30};
cout << find(22, a, 4);
cout << endl;
cout << find( 'a’, ¢ , (int) strlen(c)):
cout << endl,

cout << find(3.0, d, 3);
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cout << endl;
return 0;

WIEnd main

s=ludy 4a8 General Function  alall alall Jaon 3 sl #5350 =1
c i A il spread) aill lapas
i+ oleadl

S Ao lae) 5a iyl g paall et Ll dage dalall adsill
1as e Aalal) adgil) seld LS L cildana) pe Adlite g sl e Lyl
c Gt Aal 3l Tl Jie o3 saaeie (35k ¢ 3aaly dgaly i
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Template Classes

ale e Cagye Ll aabiiens Lald ol s iy yas 4iSa) ) i)
oo Aediial) el Jeal) asen Ciyay las £ 35 L ale s Ll tie
D sS san Leme Jelaiw Al Sldanall i) g pill 81y Caall Glid (4
ol 13 e abal sl se

S ¢ apenill Sl lilaie gyay s o Lid die Cagiiall Cil@ s,
Jal e Load ealaand o€a dasmiall il ol o0 Queue S5 4 s
Chua oLl Caall QIS ddalug LSy 5 @il adl o S50l e Ji) £l
g9 LOEE il by o lbanal e s sl Jal e dlls e S ) B
s ol e lil die saaad M gl e Taldie) mamall (a3
¢ dual) AT alad) Jib)

template <class Type )

class class namef{

cieivnnn. I Body of class

b

o 8] Canyei iy ¢ canall i die 3aagm 53 gl o) Type Sum
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Il A simple generic linked list.
#include <iostream.h>
template < class T > class list {
T data ;
list *next;
public:
list( T d);
void add( list *node ) {node -> next = this; next = 0; }
list *getnext( ) { return next; }
T getdata( ) { return data ; }

VillEnd class
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template <class T > list< T >:list( T d)
i

data = d;

next =0;

}

int main( ) {

list< char > start('a’);

list< char > *p, *last;

/I build a list

last = &start;

for(int i=1; 1 < 26; i++) {
p = new list<char> ('a' + 1),
p->add(last);
last = p;

i

Il follow the list

p = &start:

while(p) {
cout << p->getdata( );
p = p-=getnext( );

i

cout<< endl ;
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/' int list
list< int > start1(1);
list< int > *pl, *last];
// build a list
last] = &startl;
for(intil=1;11 <26; il++) {
pl = new list<int> (1 +il);
pl-=add(lastl);
lastl =pl; }
/! follow the list
= &startl;
while(p1) {
cout << pl->getdata( );
pl = pl->getnext( );
}
cout<< endl ;

return 0;
VEnd main
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/I This function demonstrates a generic stack.
#include <iostream.h>

const int size= 10 ;
Il Create a generic stack class
template < class Type > class stack |
Type stek[size];  // holds the stack
int tos; I index of top-of-stack
public:
void mit( ) { tos=0; } /] initialize stack
void push( Type ch); // push object on stack
Type pop( ), /] pop object from stack

Villend class

Il Push an object.
template < class Type >
void stack< Type >::push( Type ob) |
if(tos==size) |
cout << "Stack 1s full.\n";
return ;
|
stck[tos] = ob;
tos++;
b
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Il Pop an object.
template < class Type >
Type stack< Type >::pop( )
{
if(tos== 0) {
cout << "Stack i1s empty.'n";
return 0 Il return null on empty stack
H
tos--;

return stck[tos];

;

int main( ) {
Il Demonstrate character stacks.
stack< char >sl,s2:  // create two stacks
int 1;
I/ initialize the stacks
s1.init( );
s2.nit( );
char c¢sl cs2
cout<<" Enter char value 'n";
for(i=0; 1<3; i++) {
cin >> ¢sl >> ¢s2;
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sl.push(csl);
s2.push(cs2);

for(i=0; 1<3: 1++) cout << "Pop sl: " << sl.pop() << "n";
COUt << mmmmmaceee \n'";
for(1=0; 1<3; 1++) cout << "Pop s2: " << s2.pop() << "\n";
cout <<"-mmmmmmmmm 8% e
Il demonstrate double stacks

stack< double > dsl, ds2; Il ereate two stacks

I/ initialize the stacks
dsl.imit( );
ds2.nit( );
double dl1.,d2:
cout<<" Enter double value ‘n";
for(i=0; i<3; i++) {

cin >> dl >>d2;

ds1.push(dl);

ds2.push(d2);

for(1=0; i<3; i++) cout << "Pop dsl: " << dsl.pop( ) << "\n";
COUt << wmmmmmmmen \n'":

- 2%



for(1i=0; 1<3; 1++) cout << "Pop ds2: " << ds2.pop( ) << "\n";
Ccout << " mmmmmmeee \n";
I demonstrate int stacks
stack< double > intsl, ints2; /I ereate two stacks
/] initialize the stacks
mts1.init( );
ints2.init( );
int intl,int2 ;
cout<<" Enter int value \n";
for(i=0; 1<3; i++) {
cin >> int]l >> int2;
ints1.push(intl);
ints2 .push(int2);

for(i=0; i<3; i++) cout << "Pop ds1: " << intsl.pop( ) << "\n";
cout <<"emmmomaae- \n";

for(i=0; i<3; i++) cout << "Pop ds2: " << ints2.pop( ) << "n";
cout <<"—mmmmmeeee \n":
return 0;

VEnd main
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Pop sl:

: Eﬂter 'double: value
11.5125135 145155 16.5

Pop dsl: 15.5 Pop ds2: 16.5
Pop ds1: 13.5 Pop ds2: 14.5
Pop dsl: 11.5 Pop ds2: 12.5
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1* This example uses two generic data types in a class
definition.
*/
#include <iostream.h>
template < class TI1, class T2 >
class myclass {
T1 =
T2 y!
public:
myclass( Tl a ;T2 b){x=a:y=b;}
void show( ) { cout << x <<''<<y<<"nn'; |

13//End class

void main( ) {
myclass< int , double > ob1(75, 70.5) :

myeclass< char * , char > ob2( "The Result of Test is " .'B');
obl.show( ):  // show int, double

ob2.show( );  // show char, char *

}//End main
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#include <iostream.h>

template < class T >
class point {
private :

BN
public :
point ( ){ x=0; y=0 .}
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point(T new x, T new y) {
if (new x<0)
new x *=-1;
if (new y<0)
new y ¥=-1;
X=New X
y=new_y ;}

T get x( ) { return x;

B o

T get y() {return y;
}; / End class

void main( ) {
point <imt > obji(-1,-20) ; // int point
cout <<"objl="<< objl.get x () <<",";

cout<< objl.get y()<<"//int point" << endl ;
point < double > objd(-1.5,-20.5) ; // double point
cout<<" obj2 ="<<obj2.get x()<<",",

cout<< obj2.get y( )<<"// double point" << endl;

} I End main
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objl=1,20 // int point
- obj2 =1.5,20.5 // double point
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try dadall —
catch dad=ill —
throw aclall  —
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try {
/1 try Block

H
catch ( typel arg. )

{
/I catch Block

—
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catch ( typeN arg. )

!
/I catch Block

;
¢ oLlaaly) e 4y 3yl E..aU_;.gﬂ & L;l: try ab< (F3iad L.J‘ iy
OSas 5l ¢ aaly a5 Jals chle sae Clly s edadl s 068 ol (Say
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Lp OS al By e atad  arg  Japugll alie L) LS Meg . Sljlaall
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throw exception ;
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Il A simple exception handling example.
#include <iostream.h>
int main( ){
cout << "start\n";
try | /[ start a try block
cout << "Inside try block\n";
throw 10; Il throw an error

cout << "This will not execute":

1
i

catch (int 1) { Il catch an error
cout << "Caught One! Number is: ";
cout <<1<<"\n";
H
cout << "end\n";
return 0;
WIEnd main
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| Insi'de try block
- Caught One! Number is: 10
’: end

catch  s)le A ABlLYl Clle SO0 gpaitry 4IS ssa, Ll
N el e ad oyl NSy ¢ lagaaa Bl Allas ) (inti)
o Laaicy . throw  sjLe AgBll; cout sjle Y1 try  ABSH Jala
et ¥ of gl ¢ty AbSh gy catch jueill ) aSanl) Qi ol
« Al cout syle dan Y Sy Leall melsyll A Jis, s cateh 3)le
oY) . catch b ) ) malipll 3is sy cateh s)le 3w aey
a1 i gl abort( ) f exit( ) alill clesily Wil gi5 cateh 41
el eled) Gy
Lixe 13 ¢ catch sle 3 saaal g ol LN &5 Bdle ol canys
o iy olé double ) ((8-6 )JUal & cateh 5jle 8 sasd) g4l
o ol 13s (976 ) JBel gy ¢ ralinall (gale 2 elgd) dhany dadily

I/ This example will not work

#include <iostream.h>
int main( ){

cout << "start\n";
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try | /I start a try block
cout << "Inside try block'n";
throw 10; /I throw an error

cout << "This will not execute";

)

catch ( double 1) { Il won't work
cout << "Caught One! Number 1s: ";
cout <<1<<"\n";
i
cout << "end\n":
return 0;
YIEnd main

&

normal program termination

cﬁﬁd&bﬁjydiﬂbuﬁﬂSLdunwygﬂﬁlaﬁ&iﬂpagapumuiquiﬁq
(1076 ) Jball ll3 mumgsy try ABSN o osiy
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Il Throwing an exception from a function outside the try block

#include <iostream.h>
void Xtest( int test)
{
cout << "Inside Xtest, test is; " << test << "\n"";

if( test ) throw test;

b

int main( ) {

cout << "start\n";

try | Il start a try block
cout << "Inside try block'n";
Xtest(0):
Xtest(1);
Xtest(2);

;

catch (int 1) { Il catch an error

cout << "Caught One! Number is: ";

cout << i<<"\n";

i
J
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cout << "end'n";
return 0;
WIEnd main

. _I-c - ] Py
Insi

0
Inside Xtest, test is: 1
Caught One! Number is: 1

dalles Aingd ol Allall o3a g Cpme i 8 Aubae try ABS Jaas of Wiy
IS gy 0 il Gl e oo diag 5pe JS B il Vs ialil) LYY
(11-6) Jua

#include <iostream.h>
Il A try catch can be inside a function other than main( ).
void Xhandler(int test)
!

try{
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if( test ) throw test;
)
catch( int 1) {
cout << "Caught One! Ex. #: " <<1<<'n';
}
b
int main( ) {
cout << "start'\n";
Xhandler(1);
Xhandler(2);
Xhandler(0);
Xhandler(3);
cout << "end";
return 0
WiEnd main

aught One! Ex. #:1
~ Caught One! Ex. #: 2

- Caught One! Ex. #:3
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I Different types of exceptions can be caught.

#include <iostream h>

void Xhandler(int test)

{

try{
if ( test ) throw test:

else throw "Value is zero";
|
catch( int 1) {
cout << "Caught One! Ex. #: " <<i<<"\nn,
H
catch( char *str) |{
cout << "Caught a string: ";
cout << str << '\n'";
i
|
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int main( ) {
cout << "start\n";
Xhandler(1);
Xhandler(2);
Xhandler(0);
Xhandler(3):
cout << "end'\n";
return 0;

WEnd main

Caught One! Ex. #: 1
Caught One! Ex. #: 2
. Caught a string: Value is zero

Caught One! Ex. #: 3

A ale S8 ¢ ler palall gl L Cuais catch sile S o Baadlg
5)be VM) 25 Yy« cn.b_).\l'l Q_ﬂ g gl cafif caua CAtCh  julad e 33a00
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- &VA -



ol LN G““ el et
Exception Handler
Lo C++ 43 3 lelimu) Aallaad Adlal) el (e apaall ang
Syag N eV s o liad a8 ¢ RO Aabley Algen 1 Lglaay
sigg ¢ Cpma e L e Vay e WY asan Jafily aaly cole L) pllas
b e Y el U alal) JSEN SRl SIS 5 R ggns U3
catch( .....) {

Il process all exceptions

}

alindl ) aalall Loy of e A BN 45 aaad Sas

i cle i N pay Kan ) Sy ¢ e i) subroutine il
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Ret-type func-name ( arg-list ) throw ( type — list )

{

/!l Process

)
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/I This example catches all exceptions.
#include <iostream.h>

void Xhandler( int test)

t
try{
if(test == 0) throw test; /! throw int
if(test == 1) throw 'b’; /I throw char

if(test == 2) throw 125.25; I/ throw double

1
i

catch(...) { /I eatch all exceptions
cout << "Caught One'\n";

}
| lfend Xhandler

int main( ) {
cout << "start\n";
Xhandler(0);
Xhandler(1);
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Xhandler(2);

cout << "end\n";

return 0;
Hiknd main

Caught One!

Caught One!

Caught One!
end

. saalg cateh 3yl ddau)gy colaill 18 250N throw ehle of Jaadls,

e HAK datiud cateh( L) 5Ll sy degadl cilalasi) aal
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/| This example uses catch(...) as a default.
#include <iostream.h>

void Xhandler(int test)

{
try{
if(test == 0) throw test; /I throw int
if(test == 1) throw 'b"; /I throw char
if(test == 2) throw 125.25; // throw double
;
catch( int 1) { Il eatch an int exception

cout << "Caught " <<i<<'\n';

H

catch(...) { /I catch all other exceptions
cout << "Caught One!\n";

}
y/lend Xhandler

int main( ) {
cout << "start\n";
Xhandler(0);
Xhandler(1);
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Xhandler(2);
cout << "end\n";

return 0;

WEnd main

Caught 0
Caught One!
Caught One!

end

day i) xllaaS cateh(...) sasid) of (14-6)Jlid 3 malipll o
OV LS ¢ dalpn Lgalleay a2 3 ¥ A e BN poen LUEN 33 ik
(e e oL Sigaa die palipl) S aie Cle LY ayan Sl
O S A Y s by S (15-6)JUa) (3 zalipdl zeiiagss

o Lo 5 Lsayy

/| Restricting function throw types.

#include <iostream.h>
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Il This function can only throw ints, chars, and doubles.
void Xhandler(int test) throw (int ., char, double) |
if(test == 0) throw test; // throw int
if(test == 1) throw 'c" Il throw char
if(test = =2) throw 125.25; // throw double
Hiend Xhandler
int main( ) {
cout << "start\n";
try{
Xhandler(0); /I also, try passing I and 2 to Xhandler( )

1
§

catch( int 1) {
cout << "Caught int'\n";
;
catch( char ¢ ) {
cout << "Caught char\n";
;
catch( double d) {
cout << "Caught double'n";
}
cout << "end'n";
return 0;
WEnd main
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e IS Gl mdlind) li AT e 6l ) Wsla 13) ¢ double 5 char
ALl e Lesays o 58 AN el g 1sd) eas (S Jlallyy Lol
£33 ol oy Lo gl Jala try AES pubins Ly ¢ Loty 30 try ABSH )
oy e 35l Gy aslal s Jals Bk Lol Ll cole W) s
C ol s ) el

ilalles sanl 7 Laally (Tl bang L) el o o) sale) auliias
il aal allay o L1 Glallae 3aY GSagy ¢ L) Y Jpaasll
=y ake) Say  ade paluilay pAT pllae gy gaa o Lol
lgis catch s)lull (18 e oY) Wil o, ccatch AbS . L LY
(16 =6)JUall (3 malipl pazagyy « dpala catch sje ) i Laily
. char® egll e 0L | &) 3ale)

I Example of "rethrowing" an exception.

#include <iostream.h>

- oo _



void Xhandler( )

!
try {
throw "welcome"; // throw a char *
H
catch( char *) { I catch a char *

cout << "Caught char * inside Xhandler\n";

throw ; Il rethrow char * out of function

i
)

Vlend Xhandler

int main( ) {
cout << "start'n";
try|
Xhandler( );
i
catch( char *) {
cout << "Caught char * inside main'n";
|
cout << "end\n";
return 0;

W [End main

- Oy .



! Caught char * inside Kh_a'ndler
~ Caught char * inside main

try{

(-
throw 20

b

catch (int *p ) {

¢ Sl e paliyd) 6 ladl L O

¢ Sl limuty &1_,.11 JS Jasily t'gall catch =t O




new Ly g:m Cile LAY dallas —Y—£-1

laa of W) ¢ Jail ase null as new ol CH+ jyeh iy e
) and o LS ¢ el ey NEW J38 Cay Casmy T a3 a8 Jndl)
i el aly Cagunew i of 8 am pals ¢ clyasae jan a8
L."-IL.qA-_)'lAH 'Ia.\.iﬁ L'5.l||-.-11|-:l_3 3 @L—ﬁ:\‘ Jeis null P 3-‘31.;! CrSady ¢ Lé_m'l_).ﬁl
o2 a5 Jaanew ki Y Leaiey, 4dlise 3yl New Jeladl 4ilisl
1as Jaiili o1 h:u!, bad-alloc WVl )y Asmlill G+ 4 555 58100
Calall ety of cang WAV 138 ) Jseaglly ¢ omelinl) i o LYY
. zelipll 3 #include< new > )l

o oo Y Ul 55l s new Jas Ll C++ Aad 5 (S
zalip danyi die ade JSAU 138 L 30030 3 aBge jan B JAl xe ol
gl Jladiad e aie salELYY (Sasg ¢ Cuaa aajie pladiuly G+ Aa, a8
o Lad e g LS new b=l malloc( )

p-var = new ( notthrow ) type ;

Jelall notthrow (S0 Jexys ¢ type haill fpe 3% Jeade p-var dus
OSas Jadll aie null st new o Lag . 402N new da.s J5. new
Y ¢ el dalles A8lm) N Aaladl o9 Aol malil) (e Lelalin
(17-6 )JUadl Gras Aand) eyl Jal e il Siny aaiis e i)
381 jaa 3 Jad)) Alls 48yl try/catch A4S new sjlall adis Cas

#include <iostream >

#include <new>
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using namespace std;
int main( ) {
int *p;
try |
p = new int; lallocate memory for int
}
catch (bad alloc xa) |

cout << "Allocation failure.\n";

return |:

1
]

for( *p=0.*p<10.*p++)
cout << *p<<" "
delete p; IIfree the memory
return 0;
Wind main

. catch 5)lall day Ll 58040 jaa 8 038 (o) Jpeaa 2icg

el ol ¢ Aalad) cagydall 8 26 o (17-6) ) 3 malipdl o Ly
Silaal L&"‘J‘l’ O ale LY ) LFL-' new E-J.J_El iu.i:ﬁ {6_18)J1:nﬂ \é
el a3 SIAN Gas Baple e el Jiyg ¢ 35030 Gaa 3 gy (53
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(18-6)
Il Force an allocation failure. -

#include <iostream >
#include <new>
using namespace std;
int main( ) {
double *p;
/] this will eventually run out of memory
do {
try {
p = new double[100000];
}
catch (bad_alloc xa) {
cout << "Allocation failure.\n";
return 1;

H
cout << "Allocation OK.\n";

)
while(p);
return 0;

ViEnd main



JSiy new( notthtow ) aladiul 448 (19-6)JUall 8 zalipll cang
b ) sa5as (6~ 18)JBAN b malind) Jie palipdl 138 ey ¢l
58I as dulee

Il Demonstrate the new(nothrow) alternative.
#include <iostream>
#include <new>
using namespace std;
int main( ) {
double *p;
I/ this will eventually run out of memory
do {
p = new(nothrow) double[100000];
if(p) cout << "Allocation OK \n";
else cout << "Allocation Error.\n";
;
while(p);

return 0

- Y _



b il ¢ queue iy oay Chua (alli Cagpnl G il Laaliyy (iSi-
¢ (int s e i) ) it dass e JgY) aapall ¢ e main( ) sl
. (char ks (e Jiy) char  Jas e S8 () Ll

gatind

Il Create a generic queue.
#include <iostream.h>
#define SIZE 100
template < class Qtype >
class q _type {
Qtype queue[SIZE]; /I holds the queue
int head, tail; /! indices of head and tail
public:
q_type( ) { head = tail = 0; }
void q( Qtype num);  // store
Qtype deq(); /l retrieve

Li/1End class
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/I Put value on gueue.
template < class Qtype >
void q type< Qtype = :: g( Qtype num)
{
if(tail+1==head || (tail+1==SIZE && ! head)) {
cout << "Queue 1s full.\n";

return;

H

tail++;
if(tail==SIZE) tail = 0; /I eyele around

queueftail] = num;

Il Remove value from queue.
template < class Qtype >
Qtype q type < Qtype >:deq()
{
if(head = tail) {
cout << "Queue is empty.\n";

return /[ or some other error indicator

- 0N



head++;
if(thead == SIZE) head = 0; // cycle around
return queue|head];

}

int main( ) {

q_type<int > ql;

q_type< char > q2;

int 1;

for( i=1; 1<=10; i++) {
ql.q(i);
q2.q(-1+'A'");

;

for(i=1; 1<=10; i++) {
cout << "Dequeue 1: " << ql.deq() << "\n";

cout << "Dequeue 2: " << g2.deq() << "\n";
\
¥

return 0;

VIEnd main
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Dequeue 2 D
Dequeue 1: 5
- Dequeue 2: E
Dequeue 1: 6
. Dequeue 2: F
- Dequeue 1:7
[ Dequeue 2 G

Lol 2y Sumy Mode oay ali QI Cigpetl Gt Al Taliy (sl -
¢ G Main( ) e a8 al @ a3 DS i)
Aghasd Sl Gapall Lo int af 1) int Jas (e 33 gheas J3¥1 (yid)

. ( char *p) char b
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#include <iostream.h>
#include <string.h>
Il A generic mode finding function.
template < class X >
X mode(X *data, int size)
{
register int t, w;
X md, oldmd;
int count, oldcount;
oldmd = 0;
oldcount = 0;
for(t=0; t<size; t++) {
md = data[t];
count = 1;
for(w = t+1; w < size; w++)
if(md==data[w]) count++;
if(count > oldcount) {
oldmd = md;

oldcount = count;

i
|

return oldmd;
{//end mode
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int main( ) {
int a[ ] = { 10, 20, 30, 40, 20, 30, 20, 20, 10, 50}:

char *p = "Wellcome mmmm To Programming";

cout << "mode of a: " << mode(a, 10) << endl,

cout << "mode of p: " << mode(p, (int) strlen(p))<< endl;

return 0;
WiEnd main

[rmoaeera 20
| mode of p: m
_ Press any key to continue

Frane iy Gy SUM _ods ald I Caypet] G daly Laaliyy (ail -7
¢ opapg main( ) ) bl g il data ddgiadl sialie sl
haoi (o b Ashiadd B pappl Ll o int s e @ B gia SV papR)

. double

#include <iostream.h>

template < class X >
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X sum(X *data, int size)
d
int 1;
X result =0;
for(1i=0; 1<size; 1++)
result += data[i];
return result;

i

int main( ) {
int af | = {15, 20, 13, 54,25},
double b[ ] = {2.5, 30.5, 20.5, 14.5};
cout << sum(a, 5) << endl;
cout << sum(b, 4) << endl;

return 0;

WIEnd main
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dgej)sd Jici bubble ooy ali Gald oyl Cbt Ay Lol (i€l —¢
JSi.data ddga ol g iy Sy bubble  sort el gl
o) papall ¢ pahel A main( ) et ol b il e lias
« double his oo b Aighiae S (el L ¢oint s e @ Riheas

char laai ‘e C 48 ghuadd SO yajall

#include <iostream.h>

Il A generic bubble sort.
template < class X >
void bubble(X *data, int size)
i
register int a, b;
Xt
for(a=1; a <size; at+)
for(b=size-1: b >= a; b--)
if(data[b-1] > data[b]) {
t = data[b-1]:
data[b-1] = datal|b];
datalb] = t;
;
i /lend bubble
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int main( ) {
int a[ ] = {30, 25, 50, 66, 11, 18, 59, 33,76, 19},
double b[ | = {11.25, 25.5, 12.2, 53.3,50.0};
char c[ ]| ={k'g, a, 'q.T};
int j,
bubble(a, 10). [/ sort ints
bubble(b, 5);  // sort doubles
bubble(c, 5);  // sort chars

for(j=0; j<10; j++) cout << a[j] <<'";
cout << endl;
for(j=0; j<5; j++) cout << b[j] <<"'",
cout << endl;

for(j=0: j<5; j++) cout << ¢[j] <<'";
cout << endl;
return 0;

WIEnd main
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O ailiin StacK eay Ciia (alls Cagyedl G+ il laliy (€1 —o
pe Jalaty 5805 (5) Ul salel say] ¢ ddbing babaily (ahaY e 21y
e ellaeY init als e ggiagg o [ Slaral (e dilide g 1ol e LS
o) Slghadl adslpush clhaee Jiaas ailsy ¢ eaSall ) Spal 4 Sl
il i) e Sl Sl cildana Ao lida Jal (e POP iy ¢ puaSiall
S mpall Ll o char Jaw (uafe ey o1 Gapall ¢ uiye main( )
ot elme W Al e a3l Lo elesindy o double Jass (e uaSe Jiay

il ety el ) cldadl

/* This function demonstrates a generic stack that
holds two values. */

#include <iostream.h>

#define SIZE 10

Il Create a generic stack class

template < class StackType > class stack {

Stack Type stek[SIZE][2]: 11 holds the stack
int tos: /] index of top-of-stack
public:

void init( ) { tos=0; }
void push(StackType ob, StackType ob2);
StackType pop( StackType &ob2);

Villend class
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Il Push objects.
template < class StackType >
void stack<StackType> :: push(StackType ob, StackType ob2)

{
if(tos = = SIZE) {

cout << "Stack 1s full.\n";
return ;
;
stck[tos][0] = ob;
stck[tos][1] = ob2;
tos++;

Vllend push

Il Pop objects.
template < class StackType >
StackType stack<StackType>::pop(StackType &ob2)
!
if(tos ==10) {
cout << "Stack is empty.\n";

return 0; Il return null on empty stack

H
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tos--;

ob2 = stck[tos][1]:

return stckjtos|[0];
Viend pop

int main( ) {
Il Demonstrate character stacks.
stack< char > sl, s2: /I create two stacks
int 1;
char ch;
I/ initialize the stacks
sl.mit( );
s2.anit( );

sl push('M', 'u');
sl.push('A', '0");
sl.push('M', 'Y");

s2.push('N', 's');

s2.push('U’, 'e");
s2.push('O’, 'n"),
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for(i=0; 1<3; i1++) {
cout << "Pop sl: " << sl.pop(ch):
cout <& "=<ch << "'

;

for(i=0;1<3; 1-++) {
cout << "Pop s2: " << s2 pop(ch);

cant=<" "<<gh<<"\n";

H
cout <<"mmmmmmmmeaein™
Il demonstrate double stacks
stack<double> dsl, ds2; /I create two stacks
double d;

/I initialize the stacks

dsl.init( );

ds2 init( );

ds1.push(60.6, 50.5);
ds2.push(16.0, 15.0);
dsl.push(40.4, 30.3);
ds2.push(14.0, 13.0);
dsl.push(20.2, 10.1);
ds2.push(12.0, 11.0);
for(i=0; i<3; i++) {

cout << "Pop dsl: " << dsl.pop(d);
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cout << " "<<d<<"n";
)
cout <<"-- --\n";
for(i=0; i<3; i++) {
cout << "Pop ds2: " << ds2.pop(d);

comt=<™ "wcd << "\

cout <<"-- \n";

return 0;
WEnd main
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O aaliiny Stack eay Ciua Calls Cagyedl G+ daly Lol (€l =1
ila Allay Sy o [ (5 —6) il salel sy ] ¢ ddkas Lol jalyed
A dad ellaal init s o goiags ¢ SIS k) £ 148, DU
¢ oSl ) @lihaadl adal push clihee Jaad iy o (wasall 354l
Main( ) ol sl 3 el uaSall clidaee delils Jal e pOP a5
Jay A (myad el ¢ char dass eaSs ey S Gapadl ¢ e
el el elae) s e a3k Lo clexinds ¢ double dacs e (uiSa

el Aol ekl Y

/% This function demonstrates a generic stack that includes
exception handling, */
#include <iostream.h>
#define SIZE 10
Il Create a generic stack class

template < class StackType > class stack {

StackType stck[SIZE]: I holds the stack

int tos; I index of top-of-stack
public:

void init( ) { tos=0; } Il initialize stack

void push(StackType ch); Il push object on stack

StackType pop( ); /1 pop object from stack
Villend class
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/I Push an object.
template < class StackType >
void stack< StackType >:: push(StackType ob)

i
try {
if(tos = = SIZE) throw SIZE;
j
catch(int) |
cout << "Stack is full.\n";

return:

1
§

stck[tos] = ob;

fost++;

Il Pop an object.

template <class StackType>
StackType stack< StackType > :: pop( )
{

try |

if(tos == 0) throw 0,
j
catch(int) {
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cout << "Stack is empty.\n";

return 0; {1 return null on empty stack
i
tos--;

return stck[tos];

int main( ) {
/I Demonstrate character stacks.
stack< char > sl s2;: I/l create two stacks
int 1:
/] initialize the stacks
sl.nit( );
s2.imit( );
sl.push('m');
s2 push('n');
sl.push(‘a’);
s2.push('u’);
sl.push('M');
s2.push('o");
for(i=0; 1<3; 1++) cout << "Pop sl " << sl.pop( ) << "\n";
for(i=0; 1<4; 1++) cout << "Pop s2: " << s2.pop( ) << "\n";
COM<< "mmmmmmmmmeeain

-



Il demonstrate double stacks
stack< double > dsl, ds2;: /I ereate two stacks
I initialize the stacks
dsl.imit( );
ds2.imit( ),

ds1.push(60.6);
ds2.push(50.5);
ds1.push(40.4);
ds2.push(30.3);
ds!.push(20.2);
ds2 push(10.1);

for(1i=0; 1<3; 1++) cout << "Pop dsl: "

<< dsl.pop( y<<endl;
cout<< "-m-mmemmem--\n";
for(i=0; 1<4; 1++) cout << "Pop ds2: "

<< ds2.pop( )<<endl,

COUt<< "emmmmmmmeee-in";

return 0;

WIEnd main
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Pop s2: n
Stack is empty.
Pop s2:0

Pop dsl: 20.2
Pop dsl: 40.4
Pop dsl: 60.6
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ebidd | calime
Files Processing
dadia —\ -V
Cpa Ay clilal) ae Jalam 30wl e aynell Juadll Vs J by
e (Oldardl el leelajinly Glild) 3 ( Gllaal 40) Gl
Gua o #include oY) Jleaialy ellyy fstreamh  waldl e aalipd)

ofstream 5 ifstream Jie Glilel Coghoa caypes o calell 13 gginy
cclalal) pa Jalatll adgs o ggias

alal) iy pl — Y-V
File Definition
oaldl B a8 ol (S sdley ¢ Slagledl (e degene g il
ply lld dmyy lalall 8 Dlaglaall (380 2 Cusg cdegilal)l Qgulal) (3a5
Jgelayind

lalal) ¢ lawd — Y-V
File Names
J8 e bene Jabail) Jal (e digne slad laglae) iy cililadl aien
sary shedl ¢ Sl (V=9) Jgaall W miagey (dardill aliy adiieal)
cile S (sgine ) ALY (Aapall aeland) Lgshalialy cldlal)
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File Name and Extension File Contents
salaialy cilall aned calall @lygise

MYPROG BAS BASIC program
MENU.BAT DOS Batch File
INSTALL.DOC Documentation File
CRUNCH.EXE Executable File

BOB.HTML HTML  (Hypertext Markup
Language) File
3IDMODEL.JAVA Java program or applet

INVENT.OBJ Object File

PROGI1.PRI] Borland C++ Project File
ANSLSYS System Device Driver
README.TXT Text File

Ledlalatal g clalall zaza gy — (V-V) Jaall

Glalal) aladind ddac — ¢ -V
A AN Cildeall A e el 8 Ll il plasind o3

Ol dagage e Gl G 1Y Llagiie 55K of g Gl =Y

Al se il A3 g0 calall 8 laglaall a0 20 =Y

calad o cns Gl 8 ccalell alasn e bl gy Lavie —Y
Gl 8 S e g (YY) 5 (1) G DA ey
Al selill Ll Lioads
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Writing information to a file

IJ.O 25 | 40
'

Variables

8 Mﬁﬁ

Data is copied from variables
into the file.

alall 8 Sle plaall AUS iza g — (1Y) SN

Reading information from a file

= 101 25| 40
Variables
X 10 |-
Y 25 |-
z 40 |-

Data is copied from the file
into variables.
walall O u‘i.n‘,]:.nl'l 'Scl_l)ﬁ Tas (T""\’} JS:.H
(‘\ ) AJ3aNa
galipl) iy Cong ¢ lealaly cililll Jla) s (8 adl ¢ 83 e m Y
c el il 4 fstream.h
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CH++ dal Az )hay) 5 JAay) 468, -e-V

Yy digpe CH dal cillee 81 o gAYl JEAY) clilee jiias
Gl aladiuly ASiae 1gd) gy C++ aal 3 A3 pmall Glleall (e bajliie) oS
Glas Sl Cighia B elimel Al (gpu cund a8l B 8 Aall o3a
lile 5 Aldl ~1AYY; JAY) Glasy 068 o (S A Z AN
HAglll padl kil o 4l

L) lile 522 e CH A 3 Z)aY), Jaay) 4. Gally
bhie elhel s Sy ey xallfJaa) Gba Caples e
AV lpaay Cagiiall G yany Jagy oM &l habade e S3a

i0s

/\

istream ostream

iostream

r * v

ifstream fstream ofstream

ZANJAA Casha By hbis o Sa dabde iy — (F-V) JSal
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JEay cliles s Al 2 HaY) JasY) clle Gigiall s3a aeiy
Gl Laldll phaYly Judyl Sllee amy alila) Je 2LAY,
Jay) Heal hsp el Al A Glile pestl LS ddpd
s Al 2 LAY
il 52y ¢ bl Jaally Ladyy istream —aall (e gl 56— cin
. C 4 A stdin
Ry a5 ¢ bl )0l Lafiy; ostream —aall e a2 58 — cout
. C ad A stdout

(i) (il ) gl s -
Default Open Mode File Type
OF oine 138) Lt 1Ay sl e lagiie 5 Gl
(4o se ) oS0 Y oS0y Gl B Ll (S clogleadl | OfStream
Calall S 13l a5 A ¢ hagage il S A 1Y)

o i 138 )daid Jlaay) Jad e gt o580 caldl
A S Y oSy calad) e dadh Lol e cilaglaall | ifStream

(4

O8I LAad) e e )8 A calal) sgiae Al oas sﬁ
AP J_;_v. (8835 open (.___1'1;'1.11 Ol < 1_‘1};_,.‘ et caledl

ofstream 5 ifstream (piuall miag — (Y-V) Jsanll
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. Caxd & stderr (A8, ostream «aall (e ja)e 8 — cerr
- C Al A4l 38 aag Yy ¢ ostream —aall (e e 38 — clog
s ifstream  Opiwall adS AN Gilegleall Sy W i g (Y=V ) Jgandly
: of stream

Choall jiey caall 13a ¢ jog caall ) (YY) JSal B Lk LS
Aegene Cieall 138 igd Cpasiy gAY Cighuall aie G 23N Ll
i cledtel) sda S5 il il e Alla s A cldlal) (e
plsl) Aoy cladall 23a o el Say ¢ int daadll (e 2aly Jia 4
saa (Jie aladiul (A e saleld adl W o (T=V) Jsasdly ¢ elmel)
volzme V1 Al sill

int eof( ) Wy Calddl Ales £l sie (1) el ) 138 ey
(0) dasll any 568

int bad( ) Alee M Alglae ve (1) Ladl il 1as suey

il S Sl o dhonin g

int fail( ) aa) s A xan o113 (1) el il s ey
Sl Aad calS 1 ) Z LAY S Jasy) clle

int good( ) BB ) o S 3 (1) dal) i) 138 g
nall A5l LIS

sliac Y ol il e Saladll il praza g — (Y-V) Jgaall
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cile pdd —1-V
Opening a File
Al calall b cildaes JIAOY 5o 8 il Can 3083 S Cale 238 N
. (input, output, input &output ) LSl selall L aie cilidane 363l
(Jaal) it xd cApglhaall dlaally atiall Ciall pe Jelailly il Sy
zhAM aaaid ofstream  casally (JASU ifstream  caall aadil
Gladaill Pha e @l iy #AY)y JADU pasiy fstream ol

tadl Aae

1: ifstream 1n;//input
2: ofstream out;//output

3: fstream 1o://input/output

sl e oyl 23 1 phaad) 8 adl Jast ¢ cladetl) s3a A o
ale il apall s aladnd Se Julbsifstream el e in
o s iy BN gl e Cunall (S delie $ipang ¢ JASU

g alal) i iy caiae sl i) ) el A dilee

open( ) wilall i aali =YV

el waas g dgglhal) Aladl s Galall 38l open( ) all aadig
sl alall S Al 38k caolill o Unnsy AE

void open(char *file name,int mode, int Access);
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ccalall LalSH losall A0S 2iyg caand Collaall Calall 4l s ifile name
s2e e Alla 2y led calal) a apllaal) AT dasuish 132 3asy :mode
(E-Y)dsand) (A Asimge SYls

File Mode | Meaning

Flag (plasiul) (nal
)

app walall @ligine ) eilagles 8L

..ate aldl ea lSs L,;si@é-ﬁﬁﬁj;ﬁsg;h@.h‘l\

=bin S Ul calall peseljllfoaladl & ALK
ary g e (@

:n (AESD ) Jaay) Jal e calal 8

“nocreate Ji e Vasmse (S ol 1) Calal) e

:noreplace I3page OIS 13 Calel) pd 230

s::out (3eLal) z AN il i

trunk v hgen A gine (6 13 gage alall K1Y

alall 238 s G — (£-V) Jsaal
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Y lall A e ope Alla o8y calall Axgds sany Jasugll 1 tAccess
(2=Y ) Jsaall 8 daumgdl)

( Normal )ale il

( Read )l 5.1l Cale

( Hidden ) 5. <ile

( System ) U cile

Access 2asall aladiul Cls ag- (0-Y) J gaall

open( ) @l:d'n aladiul oYl —Y-1-V

- open alll plaaiuay cVlall e de peas palin L lad
LA Cila s Y Al

Al JE) 32l dlal 53

| ofstream outl:

2:outl.open("EX1",10s::0ut,0);
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adlal EX1 auly cale idlopen sl pladiid o3 JUEd) las 3
i As) Jaadls Jg¥) jhaud) (DA e o(0) Gl Anaday (OUt)  ZhaY)
aladil a3 13l Al cofstream cuall yeoutl =il e 7 3 yeaa’tl)
alall A8 ¢l ol ga aalydarg yayell 13s ae Open aldl
A Al 3 WS LA
outl.open("EX1");
il dpcal V) Al L 2 BASI EXT asaly il s 3 Allad) 030 &
ofstream 2l
JaSU cils zud 400N Al
LR N RENE R HEL A
|:ifstream 1nl;
2:nl.open("EX2",10s::1n,0);
Cuall Jlafi ) 58 daes Gd o Y AN ui o2 d el ois
3 ol ol & ifstream  —aall ~1a30 aasilll ofstream
d0s:in Alladl josiout  alladl Jlagu) &5 JGH el
AV JBaU Cila gl (ASIEY Al
1S Jladl 3alal Agall 53gd
1: fstream iol;
2:10l.open("EX3",10s::1n| 10s::0ut);
¢lly;  fstream aall wiol payall e mypadll a5 dllallods &
peily hla i o5 U lasd) 8y Al JAaU Cale il 8 aeladily
Jdoszin| iosout  Alladl aladdll @lldy 2 1AY), JUS) EX3
Y Al psiie Caldl) Ja i ) JEL Gl ¢ Gl au jlaad Ja ey
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1af(liol)

2:cout<<"Cannot Open File \n";

cul€ I3 ¢ ! Adaally if Aedeilly ol myal) jlaad gVl 8
f S el 8 Dt Al Aol 5y Sl ol

fstream aall e gae (e mpall A4S ¢ W agp JE el
ile 8 5 (e g
This program demonstrates the declaration of an fstream
" object and the opening of a file.
#include <iostream.h>
#include <fstream.h>
int main( ) {
fstream dataFile; // Declare file stream object
char fileName[81]:
cout << "Enter the name of a file you wish to open'n";
cout << "or create: ";
cin.getline(fileName, 81);
dataFile.open(fileName, i0s::out);
cout << "The file " << fileName << " was opened.\n";
return 0;

WiThe end of main function
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 Enter the name of a file you wish to open
or create: mystuff,dat

- The file mystuff.dat was opened.

Tl s Cila) mid
3 el aladiuyl agd Slall JSE 5 ¢ e el e Calall A8 S0y
b WS

fstream dataFile("names.dat", i0s::in | i0s:;out);

g5 e sl Ce et Alial 8 Gl b W gy N el
el g s

If This program demonstrates the opening of a file at the

" time the file stream object is declared.

#include <iostream.h>

#include <fstream.h>

- ENE



int main( )

{

fstream dataFile("c:files c++\\names.dat", 10s::in
10s::o0ut);
cout << "The file names.dat was opened.\n";

return 0;

WiThe end of main function

sl 8 jlall Gf Cam

fstream dataFile("c:files c++\\names.dat", ios::in | i0s::out);

o lepleall A€y ALl Cale i 2 5 Ll aa il e pllae) il
atwey  names.dat 4wl ;{:s...i].qll G Dla sheal) Ec-'i_)i) ARAP (x_.'nlq.'ﬁ'n
43 gl o & sinall g (Mi&)@h\ dpand ) files ct++ ala i (P 4 330

.‘ .
- =2

J
w The file names.dat was opened.

Al Lme pll AN aadis il 8 eUadl jlsal Jal ey
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//Testing for Open Errors
dataFile.open("c:files c++\\cust.dat", 10s::in);
if (!dataFile)

{

cout << “Error opening file.\n";

}

& i clalal) b e Undl SLasy (ool ddyde aag asl ) cagsmill e Y
Al Gyl ABSY Lladi

//Another way to Test for Open Errors

dataFile.open("c:files c++\\cust.dat", ios::in);

if (dataFile.fail())

{

cout << "Error opening file.\n";

il ) —v-V
Closing a File

' E.A.‘..'}J:dﬁ ﬂw?m1 waldl L‘é_‘.‘il..c.:l:'__lﬂ._}g ‘i.dc...h_,._a( ?_3) Jt'\.njb
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imall Ll a3t e el il
Il This program demonstrates the close function.
#include <iostream.h>
#include <fstream.h>
int main( )
{
fstream dataFile;
dataFile.open("c:files c++\\testfile.txt", 10s::0ut);
if (!dataFile) {
cout << "File open error! " << endl;
return I
}
cout << "File was created successfully.\n";
cout << "Now closing the file.\n";
dataFile.close();
return 0

WiThe end of main function

p I = Al e Jioain galipl 13 24 die
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' File was created successfully.

- Now closing the file.

Alall B LY Jal e (<< )delaal) aladind —A-Y

Using ( <<) to Write Information to a File
G Jal e lesladiad (Say << paall aladilly JAaY) ddee
bl & clegladl)

Gileslaall S Jal e << (pad) pladind 468 W gy Nl el
bl 3

/ This program uses the <= operator

//to write information to a file.

#include <iostream.h>

#include <fstream.h>

int mamn( ) {

fstream dataFile;

char line[81];

dataFile.open("c:files c++\\demofile.txt", ios::out);

if (!dataFile) {

- OAN L



cout << "File open error!" << endl;
return 1;
i
cout << "File opened successfully.\n";
cout << "Now writing information to the file.\n";
dataFile << "Jones'n";
dataFile << "Smith\n";
dataFile << "Willis\n";
dataFile << "Davis\n";
dataFile.close( );
cout << "Done.\n";
return (;

}/IThe end of main function
f S Z AN e Jaanis melind) 138 245 dic g

: 00 s demofile.txt <aladl I adlas) siu g3 & 3l
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Jones
Smith
Willis

Davis

Ledlaal 25 Al legleall 45580 Gjlaal) pua s 488 (4 —T7)JSEN mass
v guladl 3815 Hg..\;tﬁh_j ¢aledl

Llaps Wi Dfalfv|ifls]|\npeb

\;‘ILQ_’.‘.M.U -L_;S.qﬂ L._'Ub.njll e.a_,ﬁ j“lisﬂ“ﬂ = (E-"-") JEN

san 4B 3 ey demofile.txt VL cale miiy aghy BN xalipd)
3 Olagles A8lialy 43 5 aa ey ABNE) 0 S5 aey ¢ 4 Dilagladl)
b JSDy ABUE) A (e ¢ 4l
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* This program writes information to a file, closes / the file,
then reopens it and appends more information. *
#include <iostream.h>
#include <fstream.h>
int main( )
{
fstream dataFile;
dataFile.open("c:files ¢++\\demofile.txt",
108::0ut);
dataFile << "Jones'n";
dataFile << "Smith\n";
dataFile.close( );
dataFile.open("c:files c++\\demofile.txt",
10S::app);
dataFile << "Willis\n";
dataFile << "Davis\n";
dataFile.close( );
return 0;

WiThe end of main function

p a2l o Lani pealiyl) Jaa 3 ey
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Willis
 Davis

cilal) Az Al JSG 8-V
File Output Formatting

padicaall (gl iy dapanal S aldl A cilosheadl 21580 JS5 )
Azl e cilegled) 2 1A) 85 aranal

6y ile (Rl prccisign gaanll @i:.lt PREN ';'ﬁ.li E-,_L.U_HM
walal r a Aelua oY Jaall
I* This program uses the precision member function of a file
stream object to format file output. ™
#include <iostream.h>

#include <fstream.h>
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int main( )
{
fstream dataFile;
float num = 123 .456;
dataFile.open("c:files c++H\numfile.txt", 10s::out);
if (!dataFile)
d
cout << "File open error!" << endl;

return |

1
§

dataFile << num << endl;
dataFile precision(5);
dataFile << num << endl;
dataFile.precision(4);
dataFile << num << endl;
dataFile.precision(3);
dataFile << num << endl;
return 0;

WiThe end of main function

Al Al e Jani paliph 13 35 v,
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fstream ciall e 2ye o mimailly agiie U malidl (DA G
- outFile il Pl e cale 8 A80a0))l palic #)A) Al o g0

#include <iostream.h>

#include <fstream.h>

#include <iomanip.h>

int main( )

{
fstream outFile("c:files_ct++\\table.txt", ios:;out);
int nums[3][3] = { 2897, 5, 837,34, 7, 1623,

390, 3456, 12 }:

- o%f



/I Write the three rows of numbers

for (int row = 0; row < 3; row++)

{
for (int col = 0; col < 3; col++)
{
outFile << setw(4) << nums[row][col]
{:{: LL] Tl;
b
outFile << endl;
)

outFile.close( );
return 0;

YIThe end of main function

p(ala) ging) M ZAl o Jasio malind) Vi 2% die g

: EJSE\HI.JA' Slbba i oa g (0-"1."]. JEi gy
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<EOF>

5_)515]1 gj L:Itéh‘l.ﬂ.“ &.\..a_}j T g — (Q-".*} JS.S-.H

cile (e 3208 Jal e >> Jalaad) alasiud -3 +-Y
Using >> to Read Information from a File

sehyd Jal oo lgadadi ) 80 >> gpadl aladilly ZLAY e )
bl saadied

Slaslaall 568 Jal e >> (el Aladind 448 W maagy JE eyl
S S

/* This program uses the => operator to read information from
a file. */

#include <iostream.h>

#include <fstream.h>

int main( )

t
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fstream dataFile;

char name[81]:

dataFile.open("c:files c++\\demofile.txt", 10s::in);

if (!dataFile)

]

t
cout << "File open error! "<< endl;
return 1:

1

]

cout << "File opened successfully.\n";

cout << "Now reading information from the

file.\n\n";
for (int count = 0; count < 4; count++)
1
dataFile >> name:
cout << name << endl;
}

dataFile.close( );
cout << "\nDone.\n";

return 0;

WiThe end of main function

Al Al o Joanii palipl 13 346 ey
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~ Now reading information from the file.
' Jones

Smith
- Willis

cilall dulgd dasi— Y V-V
Detecting the End of a File
Gl Al M Jseash ate e KB e 0 Y Gle ligiag self 2
Calell dlgs aant Sy el e caigl S Gl lgs ) Jseagll dieg
sdaglaill sadies Aglall o3¢y . eof( ) autill Glasauly

if (inFile.eof( ) )
inFile.close( );
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7% This program uses the file stream object’s eof( )

member function to detect the end of the file. ™

#include <iostream.h>

#include <fstream.h>

int main( )

{

fstream dataFile;
char name[81];
dataFile.open("c:files c++\\demofile.txt", i0s::in);
if (!dataFile)
d
cout << "File open error!" << endl;
return 1;
j
cout << "File opened successfully.\n";
cout << "Now reading information from the
file.\n\n";

dataFile == name; // Read first name from the file

- 094 .



while (!dataFile.cof( ))

!
cout << name << endl;
dataFile >> name;

j

dataFile.close( );

cout << "\nDone.\n";

return 0;

}//The end of main function

Al Al e Jeasi eyl Vs i e
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el of Ao Y Gl Ades o CH+ A dadl ) agel e Y
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Member Functions for Reading and Writing Files
Ot AR algs Aoy adesehall ol 48 LS00 aal Cale pd

e LS8 & Gap 4 ST puad e i pgtien G el D 00
ccalal) (3e) Adedll By ¢ il

I/l This program writes information fo a file , closes the file
1:#include <iostream.h>

2:#include <fstream.h>

3:int main( )

44

5 ofstream outl:

6 outl.open("c:files c++\\Store.txt"i0s::out);
7: if (foutl)
8 |



9: cout << "Cannot Open Store File..\n" << endl;
10: return |;
11: }
12:  outl<<99 95<<endl;
13: outl<<15.9<<endl;
14:  outl.close( );
IS return 0;
16: V/The end of main function
bt e el pall 138 i g
all e outl as et Ce gl &6 55 ppyladd) B
) el pias Store pu¥) o Al Lod aillac) as Ofstream

. Store il Egusﬂt_m.c:@?__,;g‘;:ﬂ!_,;_amn L_,g\.;@li
e« e e 6 19 pufl Al sl 7 el
L9 ¢y Sl b el Al Gl oy il o8 A5 pe ey
P e lly, Store el 3 kKl 5y 13 5 12 gplaidt B -

< outl il
P peclose all alaainl ollyy caldl (33le) & 14 Gl & -
coutl il

el Al o Jeanii paliph 13 346 ey
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30 A5 Lo uly Store il 3 AR gpSin cilagled o3 ol
3¢ 4B, Store el wile 23 5 S Uy JBA 138 B L ealsyl
wllone 3elpy caladl 1 a8 oKa S (11- 7 )JB 5 painsic

Aalal e el

(10- 7 ) Jad 3 selis) 3 3l Ll 28 A0S W pezagy Ul ealiyl)
".ml L;JE' ¢ {».:‘l‘.}l::.nn kjl&.:l:l} 448 t.:lll.}l::..qn ey EQESJ

Il This program writes information to a file , closes the file
1:#include <iostream.h>

2:#include <fstream.h>

3:int main( )

4:{

5:  ifstream in;

6: in.open("c:files e++\\Store.txt",ios::in);

71: if (!in)

8: |

9: cout << "Cannot Open Store File..\n" << endl;
10: return 1

0 }

12 float Length, width;



13;
14:
15:
16;
17

in>>Length>>Width;

cout<<" Length=" << Length<<endl,
cout<<" Width= "<< Width <<endl;
in.close( );

return 0;

18: Y/The end of main function

Cauall o I AL e ge gl A3 6 55 Gplald B -
o b)) Sy Store 2l oa A8l ded Alhac) xe ifstream

o ) g e il Caaall il a0l

in gasllyal lad Gl he cldasall Seld 2 13 ladl B -

- Width s Length <lpsidl 8 Gldaeall sy,

Width 5 Length <huadal addelda 15 514 pppladdl & -

ASE e
. (R&L&l\ w]f:. )q.“ﬂ‘ @5.“ dlp. hani c.nll.i_).ﬂ‘ (KT :1;}153 dis g

rogi

Length=99.95

Width=15.9

I S .



lagleal) 4 Jal e << gyad) Alaand 488 W Y 2l muay
e cals .ﬁ

/% This program uses the << operator to write information to

a file. *

#include <iostream h>

#include <fstream.h>

int main( )

1

fstream dataFile;

char line[80]:;

dataFile.open("c:files c++\\murphy.txt", i0s::out);

if (!dataFile)

!

cout << "File open error!" << endl;

return 1;

i
¥

cout << "File opened successfully.\n";
cout << "Now writing information to the file.\n";
dataFile << "JayneMurphy47JonesCircleAlmond, NC28702\n",

dataFile.close( );

. -



return 0;

VIThe end of main function

Al sl e Jiasiu sxalipll 345 die g

Bl as fstream  hall e e pladiul A4S W gy JEI eyl
(12-7) 054 b sl 5 (o1 eild) Aglgs ) Jgaasll @Of( ) sazanll

Il This program uses the file stream object’s eof{ ) member
Junction to detect the end of the file. */
#include <iostream.h>
#include <fstream.h>
int main( )
{
fstream nameFile;
char input[80];

I s T



nameFile.open("c:files ¢++\\murphy.txt", ios::in);
if ('nameFile)

{

cout << "File open error!" << endl;
return |

}

nameFile => input;

while (!nameFile.eof( ))

{

cout << input<<endl;
nameFile >> input;
]
nameFile.close( );

return 0;

1//The end of main function

H(ASLE) o) M 2jal o Jianti paliyl) s v

a //Program Screen OQuiput
JayneMurphy47JonesCircleAlmond, NC28702
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getline g2l alill —\ V-V
e il oo Galdl 3 ol Jlan ((Ja)) A0S 3 ol Vi aadny
p Al ga gumall 4l 138 clodinY alal) JSAY,
dataFile getline(str, m, “\n’);

I i el s Cajladl dghas i o Jy Jassl 138 — str
pda A lgiad Ll wilall e Igel B A Sl cileglaally 3 SN e 63a
Jid gheadl)

self by Alall sds 3. Str Adghadd aaa o Ju daugl Vs —m
ol 328 lijae m-1

¢ ad) Jpagl diey .l Al daag 3 Copadl Jia Jaasll 18 — "\’
On @alie) amall Y Jseagl U8 Caldll (e selill dlee i a5k 4l
e oLt (S (ol bl ey Jasagl) 138 jlaall

. fstream sl o e — dataFile

Ul as fstream caall (o e pladiul A4S W miag MG iyl

s 23 Cile e aileglaall e shuseld Jal e getling( ) guasl)
I* This program uses the file stream object's getline member
Junction to read a line of information " from the file. *
#include <iostream.h>

#include <fstream.h>
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int main( )
{
fstream namekFile;
char input[80];
nameFile.open("c:files c++\imurphyl.txt",
108::1n);
if (!nameFile)
{
cout << "File open error!" << endl;
return |:
j
/ use \n as a delimiter
nameFile.getline(input, 80,"n");
while (InameFile.eof( ) )
!
cout << input << endl;
// use \n as a delimiter
nameFile.getline(input, 80,"n');
}
nameFile.close( );

{IThe end of main function

: sl Jagidy gt ¢ (12-7) Jall b alipd Y gsn il
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dataFile << "JayneMurphy47JonesCircleAlmond, NC28702\n";
(AN Lymn il AELI
dataFile <<("JayneMurphy47 \n"),
dataFile<<("JonesCircle \n");
dataFile<<("Almond,NC28702 \n");
o duaniv ¢ (14-7) JOall (3 Zelipl) 38, DUl o3y 2Ll ae
:(5«...’.':1..’.'.1\ d_lc.} L‘?Jt‘ﬁ'l C);.TI

K ,
|

- Jayne Murphy
i 47 Jones Circle

put() sget() Sl —VE-V
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get () gandl 2 V-V £V
Ui Al A e alldg caldl e seldll get(ch ) At elesiud 5
<) ch a8 e el Sldaaddl gy ¢ ifstream caall (e
T 5a Al 1 ele il Mladl JSAN, L (cays
inFile.get(ch);

My cdadhy oty o3 Calel) o Jlas) aadidl e calley B peals ol

AL e ailygine rhaly coslladl Cilal et JSa ally

I* This program asks the user for a file name. The file is
opened and its contents are displayed on the screen. */
#include <iostream.h>
#include <fstream.h>
int main( )
(

fstream file;

char ch, fileName[51];

cout << "Enter a file name: ";

cin >> fileName;

file.open(fileName, i0s::in);

if (file) {

e L



cout << fileName << * could not be opened.\n";
return 1;
H
file.get(ch); // Get a character
while (!file.eof( ) )
{
cout << ch;
file.get(ch); // Get another character
)
file.close( );
return 0;

WiThe end of main function

put() geaed) aglill —¥—4 ¢y
JSally anid 5 Le e (B i e A put( ) al phaasld
Pk LS 5a adlill 1as AlaRSY aladl

outFile.put(ch);

& A Jal e put () el et A6 Wl g ) zalipl
Il This program demonstrates the put member function.
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#include <iostream.h>

#include <fstream.h>

void main( ) {
fstream dataFile("c:files c++\\sentence.txt",
10s::0ut);
char ch;
cout << "Type a sentence and be sure to end it
witha";

cout << "period.\n";

while (1)
!
cin.get(ch);
dataFile.put(ch);
if (ch==".")
break;

)

dataFile.close( );

WiThe end of main function

HASED ) 6N 2 AN o Jeasnin malinl) 15 i
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Type a sentence and be sure to end it with a period.

[ 'am on my way to becoming a great programmer.

e gsind Al Binary Files Aslall clall sadiid Jal x5 5
G aal 85 e A3 055 gl i Al dpal pe il
p S ga Ll e sl 13a (Jie gl aladl JS8Hg CASCII plilly

file.open("c:files c++\\ NUMS.DAT ", ios::out | ios::binary);

Il This program uses the write and read functions.
#include <iostream.h>
#include <fstream.h>
void main( ) {
fstream file("c:files ¢+ \NUMS.DAT", 10s::0ut |
i0s::binary );
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int buffer[10] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};
cout << "Now writing the data to the file.\n";
file.write((char*)buffer, sizeof(buffer));
file.close();
/l Reopen the file.

file.open("c:files c++\\NUMS.DAT", ios::in):
cout << "Now reading the data back into
memory.\n";
file.read((char*)buffer, sizeof(buffer));
for (int count = 0; count < 10; count-++)

cout << buffer[count] << " ";
cout<<endl;
file.close( );

VIThe end of main function

HASE) Jo) Jul 2 AN o Juasii geliyll 345 dieg

P
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Now writing the data to the file.

Now reading the data back into memory.
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Random Access Files
Al bl o Uil Say oS ke ALl AR aien PUA e
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Sequential Access
LN WX

Random Access
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Mode Flag Description
108::beg BWRLE ok

The offset is calculated from the

beginning of the file.

alall diled Cpe Canany puaall
The offset is calculated from the end of

the file.

108::cur calall Ailed e amnl puidl

The offset is calculated from the end of

the file.

cur send sbeg adsll Hadid CWs fpn— (1-9) Jsaadl

Statement How it Affects the
Read/Write Position

AQusll fp)all Aadall aladiul  za

File.seekp(32L, i0s::beg);

(8 AS] aige i daddail] o34
oe (34 32) 33 5 el
. alall i:g_'l_;\,__,
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file.seekp(-10L, ios::end);

l‘sj-i.t]l.ﬂ‘ éa.‘:_}qc.n.b.!w:_l” 58

dilal Algs

file.seekp(120L, 1os::cur); o Az pa gzt Al o3

cre (€31 120) 121 o8, el
s Al i gall

Selydll aunge putati daaill 52
calall ddlay

file.seekg(2L, 10s::beg);

file.seekg(-100L, ios::end); | 5.1, 4 e puia’i datlaill s34
( ==l 100) 101 o8, ol

file.seekg(40L, 10s::cur); Se il aumge g dalelll s2a

oo (s 40 ) 41 & exld)
Ml o
g

file.seekg(0L, 10s::end);

seekg( ) @un aladiul eWla ay — (‘1’—‘-.’) Jgasdl
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sasiuly Gl 3 e clila) U Jpcagd A8 W puzagy NG gl
seekg( )
I This program demonstrates the seekg function.

#include <iostream.h>
#include <fstream.h>
void main( )
{

fstream file("sentence.txt", 10s::in);

char ch;

file.seekg(5L, 10s::beg);

file.get(ch);

cout << "Byte 5 from beginning: " << ch << endl,

file.seekg(-10L, ios::end);

file.get(ch);

cout << "Byte 10 from end: " << ch << endl,;

file.seekg(3L, ios::cur);

file.get(ch);

cout << "Byte 3 from current; " << ch << endl;

file.close( ).

WiThe end of main function
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I am on my way to becoming a great programmer

H(Asla) e ) a0zl o Juasi pelipll 3 viad

i’:!yte'S. from begi'hniﬁg: a
~ Byte 10 from end: a
' Byte 3 from current: r
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Creating Records with Structures
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1 Info  lgau) dgul

struct Info

{
char name[50];
int age;
char address1[50];
char address2[50];
char phone[14];
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fstream people("people.dat”, 10s::out | i0s::binary);

19-7) gt
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1* This program demonstrates the use of a structure variable
to store a record of information to a file.
#include <1ostream.h>
#include <fstream.h>
#include <ctype.h> // for toupper
// Declare a structure for the record.
struct Info
{

char name[50];

int age;

char address1[50];

char address2[50];

char phone[14];
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int mamn( )
{
fstream people("c:files ct++\\people.dat”, 10s::0ut
| 10s::binary);
Info person;
char again;

if (!people)

{
cout << "Error opening file. Program
aborting.\n";
return | ;

}

do

{

cout << "Enter the following information
abouta "
<< "person:\n";
cout << "Name: ";
cin.getline(person.name, 50);
cout << "Age: ";
cln >> person.age;
/1 skip over remaining newline.
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cin.ignore( );
cout << "Address line 1: ";
cin.gethine(person.addressl, 50);
cout << "Address line 2: ";
cin.getline(person.address2, 50);
cout << "Phone: ";
cin.getline(person.phone, 14);
people write((char *)&person,
sizeof(person));
cout << "Do you want to enter another
record? ";
cin =>> again;
cin.ignore( );
J
while (toupper(again) = "Y");
people.close( );
return 0;

VWIThe end of main function
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Phone: (803)555-1234
Do you want to enter another record? y

Enter the following information about a person:
Name: Merideth Murney

Age: 22

Address line 1: 487 Lindsay Lane
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fstream file(" data.dat ", 10s::1n | 10s::0ut);

(20-7) Ja
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Il This program sets up a file of blank inventory records.
#include <iostream.h>
#include <fstream.h>
Il Declaration of Invtry structiure
struct Invtry |
char desc[30];
int qty;

float price;

s
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void main( ) {
fstream inventory("c:files c++\\inviry.dat", ios::out |
10s::binary);
Inviry record = { "", 0, 0.0 };
// Now write the blank records
for (int count = 0; count < 5; count++)
{
cout << "Now writing record " << count << endl;
inventory.write((char *)&record, sizeof(record));
)
inventory.close( );
WIThe end of main function

Haslad Je) Jul =al e Jeasis malipll 365 die g

‘Now writing record 0

- Now writing record |
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Il This program displays the contents of the inventory file.
#include <iostream h>

#include <fstream h>

// Declaration of Invtry structure

struct Inviry

!
char desc[30];
int qty;
float price;

b

void main( ) {
fstream inventory("c:files_ct++\\invtry.dat",
i0s::in | 10s::binary);
Invtry record={"", 0,0.0 };

// Now read and display the records
mventory.read((char *)&record, sizeof(record));
while (!inventory.cof{ )) {

cout << "Description: ";
cout << record.desc << endl;

e 1 1



cout << "Quantity: ";
cout << record.qty << endl;
cout << "Price: ";
cout << record.price << endl << endl;
inventory.read((char *)&record, sizeof(record));
}
mventory.close( );
WThe end of main function
A gl 28 e S5y 03 Gy ¢ (20-7) JB b galipd) 34k
AN o) Ml il o duasin o(21-7) Jia

Description:

Quantity: 0
Price: 0
Description:
Quantity: 0
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1* This program allows the user to edit a specific record in

the inventory file. */

#include <iostream h>

#include <fstream.h>

Il Declaration of Inviry structure

struct Invtry

{
char desc[30];
int qty:
float price;

;s

void main( )

{

fstream inventory("c:files c++\\invtry.dat",
108::1n | 10s::out | 10s::binary);
Invtry record;

long recNum;

i o i



cout << "Which record do you want to edit?";

cin >> recNum;

mventory.seekg(recNum * sizeof(record), 10s::beg);
inventory.read((char *)&record, sizeof(record));
cout << "Description: ";

cout << record.desc << endl;

cout << "Quantity: ";

cout << record.qty << endl;

cout << "Price: ";

cout << record.price << endl;

cout << "Enter the new data:'\n";

cout << "Description: ";

cin.ignore( );

cin.getline(record.desc, 31);

cout << "Quantity: ";

cin >> record.qty;

cout <= 'Price: ;

cin >> record.price;

inventory.seekp(recNum * sizeof(record), 10s::beg);
inventory.write((char *)&record, sizeof(record));
mventory.close( );

WIThe end of main function
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- Description:
Quantity: 0
Price: 0
Enter the new data:

- Description: Wrench
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