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Uys 1

OOP I"SHUT

fen us feg Wit AecEna It Sdcdd (feda® M3 WaNcda®) HA&dtHel (Genercity) WS
§=98f3ar (Overloading), mraw de Gdtrfes femmet, »man g Ghifes fsafes W3 eu-3€s (Top
Down) fsamels 979 A7=Tar |

1.1 ATeeeMd T i®et edead

e d¢ GIifes IFsIT © 578 WAt Aree@nd ITfeet saeaw (F7dat M3 #igda!l) 3 wa UT Aae I7 |
1.1.1 9794t Sdean— fev fige Ws-gwe & feuret foe s fAe fa

* Correctness

* Robustness

* Extendibility

* Reusability

* Compatibility

* Efficiency

* Portability

* Ease of Use

* Functionality

1.1.2 viegat ddean— fev fige Arecand g8 =8 § feuret fee g5 fAe fa

* Modularity

* Flexibility

* Reusability

wegal 33, fage afuGes € wag 3 forfte aoe I& | udt 33 fea v &% AEfuz §¢ 05 | faaiev feo
grad & feuret fee g5 ua feg =t grodt 33 »iegat gurfeet I3 3 faggg de ua |

1.2 HAd MaACISS edcan (HY T7Jdt 33)

1.2.1 Correctness. Correctness Wﬁ@?mﬁwﬁfﬂﬂ@f@?mﬁﬁﬁﬁﬁmém
oo gaeT J |
* Correctness w@zgﬁmmuﬁwﬁéﬂgﬁﬁl
* Correctness HISPHT gl J 1 79 I8t BT Sia ﬁé,hﬂwmﬁﬁrﬁma@w—ghﬂa’r
Aeeand o3t I8t ufggmr € migAe ge&T §g I 37 mifld feT Correctness 7gd YUz § ArEt I

1.2.2 Robustness. Robustness AT@e=Hd fHFl'ZHE:fQU mHaET I fAr & WMESATT AreeSMd fAHeH MAT9s
(abnormal) B3 feg St 1 &F A, Robustness @At J fa ufggmr & grag &t 7 faar T

1.2.3 Extendibility. feT Areeema famer €t €T femmar I fam € nigng Arecane ge&< & WAst 5%
U96 3 BT J |

1.2.4 Reusability. feg Areeang m@hien €t §v miger I fAn € nignma fed Yo € Arecamad WS er
& MBIT-MBIT Argend NUSBaHGT IS8T BEt Tafam™ A7 AgeT J|

1.2.5 Compatibility. for feg Areeans MBMeH § MATst 7% J9 MBMeH &% AfgnT A7 AgeT J1

1.2.6 Portability. fer feg Areeanid § MATST 7% MBI-MBIT Arecend M3 Jdg<md T I<de T 9
=IfamT A AaeT T

1.2.7 Efficiency. feT Areeeng famer € €T mider J fan € wigHd Areeamd fAHeH m&ar-m&ar
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Jgsond farant ‘T 993 It uie TesT= & HaT ddeT gfemT o 9d AdeT J |
1.2.8 Ease of Use. feg Aee=i@ fAmen & €7 are 7 fAN 578 gad el 578 Aeeen@ § 93 fHue
I8 M3 fegt Areeanian § M=t 87 & B9 BTt 293¢ 36 |

1.3 HAd f&eaa® edean (Hy niegst 33)
1.3.1 H'g&faet (Modularity)
Hgdfact feg o § 22 £ ufae 7 wis@ew feg <famr arer § fae fa C feg damem s
&et Tafanr ater I Ws8ew feg <3 & miit fea @3 Jae § mArst 5% oy Fae ot 3 fan dssed
T T 7% @ it 5% fod Aae 9t | feg i3 fea &9 {oeH & Aot M3 wins feu < féer 9
»nS feg Wgdfact e Wy &9 “g9ar @937 (Reusability) T | 7€ »AT fed Jrsserd Ya™ § mar-
& HfsQww feg &3 fee of 3t it fegt wifsGwa & gt Sdlfant 5% =93 Aae o | fan J9 Yo
few 7e A& €7 3g7 € mifiwr &7 AroneT gasT Uer I 37wt fegt Wfs@ew €t <93 8 Yo feu
<t g3 Aae I
1.3.2 Reusability
fen feg 993 A9 Yarene fed feust aem g 3er § =93 Faw J6 | feu fea mit sg7@< &t =dir
3Fala I | fen € &% It fea YaemHe Hger a&™ feg 39 fermarer & ur Ager 3 1(83 yarfaq)

1.4 A&diinet W3 €=a&fSaT (Genericity and Overloading)

A& - Fadtfiet mraae Gabifes Gamrhiar e fea Wy 9= I Aafox Ja fea =9 ot
fou 3 qufes A3 AT I& UT MBIT-MSBIT 37T STEIUR € &78 =93 ATHAT I | WAt AadiAet 979 99
Arearat us-7 feg ofAs aatar |

C=IBSar- Fag vt fea &ams aH @bt fexr I frvrer ufggmret Sne of AT feg fea wruded bt
fea 3* femrer ufggmret ERe gF 3T WAl Guded Geasfaar At Sans G<aafsar aae of | Geasfsar g9
WY a® utst feg femgmg 57 ugtar|

1.5 Mo a¢_Gdtmifes Yaarivar fesmet

femmet & w3wy I faw diw g9 $uit e 7 Frearat|

OOP (mrar ge Gdtifes Yamarfiian & AHSE™: OOP T aT H3BH J ?

Y fer €7 yar & Aree It g mns feg feg I ot 7 feu fea Yamiar merets I fan € A9 »ns st &
nrarae €3 »rurfaxz | fedt ames I fa fem =7 OOP & fumm | Araras 39 3 7€ wirt Jararfier g9 Fee
It 3T AT YIIITH Tt eamaBel (AH) 79 Aee 97 | fAe fq feg Yo fefenmaatut €t faaret (Degree)
ABIBC gaeT I | fer 3gT mrt Yo § §Ae oH & migntg €7 e ot | wint fefenragtnt € S99 yrus
9% et = fed gaHs g7 Aaw 97, feg »irt @qT € eeias &9 A3s et feq Yae™ g7 Aae I7, feg
fefenraatnt € 9193 YU3 95 ST fed Yae™H e Aae g 3 fert 397 feu yfgmr gset agait | fem 3t
T wre3g AF fenrar 3 wing w8t T 3wt 39 fan gtg 979 &4t 79 Aaw | fer 397 € &< Procedural
Programmes feg ume A€ & fA=" fa Pascal / C Programmers.

g< WAt Aretar fa wiran e Gatifes femmet fae o aeet I 7 A9 3 ufost wirt JaeH & §ew
(Objective) 79 SHST gae I7 | YaaH 3 it ot I daaT g9 It feg Uz sar@< of | mrt mrust A
Mrgade 3 MTUTfdg JUe I &7 fS Samaset 'J |

MAIN PROGRAM

FUNCTION 1 FUNCTION 2 FUNCTION 3
FUNCTION 4 FUNCTION 5
" FUNCTION 7
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Typical Structure of Procedure-Oriented Programs

OOP 32T & Yarg™ SeBUNe € fed Critical Elements € gU feg €T I 3 fen § fAven fev faug <t
e 5% UHE & mirfapdT sdt féer | O0P A wirfamyr féer I fa mirft igre™ & et Entities, fAgt &
mranae fagr Ater 9, feg €3 e o7 3 feg 37e7 3 &vs fegt »ian de A & WY Jue JT gsie a7 |
e de Gdtifes e feg s7er 3 Sams v ydu I fau 939 feu feurfenr famr 31

OBJECT-A OBJECT-B
COMMUCATION
DATA ’ | | DATA
FUNCTIONS FUNCTIONS
OBJECT-C
FUNCTIONS
DATA

Organization of Data and Function in OOP

1.6 SfAE a7&RYUE (Concept) g OOP

OOP feg 9" f&y Concepts ATHS I5—

1. maa eH (Objects)

2. & (classes)

3. 37T WHACIIHS I m (Data Abstraction and Encapsulation)
4

5

fesddten (Inheritance)

. UBMaferH (Polymorphism)
6. STEISTHA gTEtfaar (Dynamic Binding)
7. WA yTfHar (Message Passing)
feat araRUT g9 MHT »E® Utst feg femgg 7% Areiar |
1.7 24U 3795 fsurets 3 ¢ans® fsdUwHa (Top-Down Design

and Functional Decomposition)
1 feg mifAT (Problem) & TTet--B<&- A-AHfPHT=T (Sub-problems) feg feurg |
2 79 fex Ivet B=w Sub-problem He€T |
2.1 fen & 83T fAdt 99 WA AE-AHTPHT (Sub-problem) e feu§ |

3 feg yfaomm G0 AN 3 gt afaet Irdiet I AT 39 fa AT Sub-problems YaraTfiar Aeene feg &7

g€% S| &¢— I A¥-THA (Sub-task) fear AE-UQ@™ (Sub-program) ¥ #ieT J|

MAIN
task1 task2 _ 5 high level subtasks
X subtask2 B more pronitive
subtaskl / l \ subtasks
subsubtask _— individuas HLL
statements
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Wg JYS Wdr 3rsT (Points to be Remember) :

. Heeemd gMTBet ededd € 3IgT € g€ IJ&—gudt 3 #iegat |

. 99t 8Fead fae M5 grg & feuret fee o5 |

. Miegat edean fAge Areeand gee & & feuret foe 75 |

. Correctness U@?Bﬁm%ﬂﬁ?mﬁﬁﬂgﬁﬁl

. Hg&faet feu Ga & €2-8¢ gfse At wis@ewa feg Sfswm aer 31

. nrar e Gatfes Uarerier @0 Aerels I fAn €t i »is gatit € »irgnae €°3 miurfaz T1

A L A W ON =

mfanmr
(Exercise)
1. y'8] g7 55—
Lo oo, Aeeand I 8T =8 & feuret fee gs |
2 e T MEAT AEcIMd I8 & MRS 57% U6 Jd BeT J |
3. s few JoeH & £2-8¢ Gfse feg fsnm mer 31
4. O0PEMIGT ............. |
5. OOP 3™ &, FeT Entities fAgT & .............. fagr ater 9, feg €5 feer I
2. yaT & 837 fe6—

1. Correctness@%ﬁﬁ'lli?'f&ﬁl

2. Hg3faet st g ?

3. wrae e Gdbafes Gaeritar W3 §FlHes® (Procedural) Yarariiar feg ot gaar I ?
4. OOP ¥ gfAd T&HUe &t I& ?
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Urs 2

C++ T femmaTat

(C++ Language Features)

C++ I feq mrael e Gdbafes (OOP) s 9| few gmr A9 3 ufost, faGwant feT Afgz &2t w3, &.

§% BEded! (AT & T.Bell Laborataries) & Bjarne Stroustrup 47T 1980 feg gt aret| T-I?H"’QFIZB‘U’, ﬁ);l’&"’
67 (Simula 67) M3 C 3T § e a fear maStaat gwr wF fsone goaT gger At 7 fa »man ge Gatnfes
ITHT Tt ferma=T § &= W3 578 IF C IH™ € power M3 elegance & = MU »y feg mm 3 Iy Ifew 39+
C++ g T faaure dfenm |

WAS C o fe9 8™ (class) fed Ag 3° 37 73 (addition) At | few Foa ufost fem g § ‘C fez a&m’
(C with classes) & f&3T farn 1 1983 feg fer &7 a™ ge€8 & C++ &9 &3 fapdT | C++ o™ du &7 feg7a (++4)
fesaatie Gudea 3 wirfewr, 7 feg @FeT T fa C++, C T 71 fea feasaatie T

2.1 C++ €T ASda9d (Structure of C++)
C++ 3™ € 979 99T J© I& # [ I&7 {5y nigHa 96—

Memberfunction

server
A
Class definition
Main Function Programe client

THE CLIENT-SERVER MODEL

The Client-Server Model
fdsg2.a

include files

class declaration

Member function definition

Main function Program

Structure of a C++ Program

fgg9 2.1.1

22 fesyue Guded (Input operator)

# include <iostream.h>
int main( )
{
float number 1, number 2,
sum, average ;
cout << “Enter two numbers :”; // prompt
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cin >> number 1 ; // Reads numbers

cin >> number 2 ; // from keyboad

sum = number 1 + number 2 ;

average = sum/2 ;

cout << “sum =" << sum << ‘“\n” ;

cout << “Average =" << average << “\n” ;
return O ;

}

The output of the program is
Enter two numbers : 6.5 7.5
Sum = 14

Average =7

2.2.1 cin >> number 1 : feg fesye reene I fan feu gre AT 39 399 ey gder I € 3 YaH
& f&3w9 g9s &t fagr Aer 71 fen Aeene f<g number 1 fea FTTTS T M3 cin, C++ feu ufost 3 ufgg s
NIT mraHAe I 1 fT AE 393 fesye Aea (stream) & &% AETOz Jer T

feg feg Aed (Stream) J1EIF Ei)' Tt 71 Guded >> Ei)' MAASIIHS (extraction) AT get from Gudea
fagr arer 1

2.3 mr@eue §uded (Output operator)

# include <iostream.h>
int main( )

{

cout << “C++ is better than C” ; // C++ statement
return O;
} // End of example.

fen Garey feu fige fea »reye reene J1

cout << “C++ is better than C.” ;

feg Aeeie ders HWaan (« ) feg faut refdar & madts €°3 few@er 71 fen neene feg mirt C++ &1 &
st fermgT=t Sue It |

cout M3 <<

cout, C++ feg ufost 3° ufse iz fea nrar ae T 1<< & feswams A Put to (operator) Suded <t fagr
H<rJd|

2 .4 SII0YS SABIHS (Variable Declaration)

C++ feg AT e eww & WiHz I9aT Agal I 1 (BT I9& BT (executable) AEeHen 3 ufgst) C feg A
Idlees ggnrs feu ot ufaes J13 AT 95, Ug C++ Sdieesd & faz <1 wfaa a9 (declare) &t wirfapnT
féer 3 fam T vigg J fa Sdiees § A 3 ufost femas ==t af 3 Wi 18T A7 AT |
2.4 @urgde 3 fegg ag
int main( )
{

float x ;

float sum =0 ; // declaration

for(inti=1;i<5;i++)

{ // declaration

cin>>x;

sum = sum + X ;

}

float average ;

average = sum/ i ; //declaration

cout << average ;

return O ;
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2.5 C++ feg 37T eeiun
C++ @t STHA 37eT TElUR &' foy »ighad 95 7 fa f939 2.5 feg feyrehit a5 |

C++ datatype

l

built in type ,
user define type P derived type
Structure array
union funFtlon
class v pointer
enumeration Void reference
integral type floating type

float double

4k 3

C M3 C++ qUTEIBa Adtit fase fes (built-in) data types & support g€ J|

2.6 C++d Gudea

C & A9 §uded C++ feu Quman g5 | few 3 feser C++ fou 93 5 Guded <t me 95 | € Guded g9
At ufg®sT 9t UF I I | Insertion GUIET >> M3 extraction GUIET <<

gy 99 Guded fen 39t 05 -
: Scope resolution §uded
¥ Pointer-to-member declarator
—.* Pointer-to-member operator
* Pointer-to-member operator
delete  Memory release operator
endl Line Feed operator
new Memory allocation operator
set w Field width operator
2.7 IHST I&IeTfed (The const Qualifier)

St-=93 IS C (const.), AT J, IT 91T & 37T EY 3 Ufgwt @i afer I fer I feg ugr 9T
fa Sdee® & a3 Y3 Yoy feu &4t gt | Aad OF Sd1ees €t diz & A fa am&lerfed (Qualifier)
¥ &8 WiHI Jer I efsyr a2 3T Jufess 3 #dd Him meer J|

T T #defined constant & TS BTt T3 7T IS |

const qualifier feT fanfaz ager I, 3us™ YaeH SRTS # fa constant T § MHeT (alter) &It FgeT | fem,
feg €t wre fee@er 9 fa Ao a€t Yo ug foor 92 fa 3t feg fane dtsr vfer 7 fa S9ees &t 525
HACT |

fem meleTfes € Sdees & mugaw feg s &3 Afer I w3 feu wre fee@er 9 fa feg amee as |

I fafemr Gaen const € =93 sam@er g,

# include <iostream.h>

void main( )

{

floatr, a;

const float Pi=3.14 ;

cin>>r;

a=Pi*r*r;

cout<<end 1 << ““‘Areaof Circle ="’ << a ;
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}

const, # define € HI™EH UPHT IdtAT I, UTZ fel € MTUIHE (Operation) § ETHE & Med AT I ACIH
T AT I

HAd const & SAHS & »iwg JfepdT ATeT I 3T for T mAT Ba&TEET (Localised) I=9I | 7ad g799 JfamT
T J 3T IFIH (Global) T2 |

2 .8 fea®rels eanad (Inline Functions)

TIHE € 293 996 ©F /g 3 <31 feuw3T feg I fa feo et muw s9€< feg Hee J9<t J1

SIS & T AI5 &% fed It I3 'y Jer I M3 &I T3t & Widt feu sustae &dt gerfenT Aier|
7 foq 8¢ ¢ans § 93 =79 U feu g&fenr aier § 67 053 feg ¢ans § Call 96 AN g9

M fAT=T (overheads) M8 et I& |

&G U g5 Bet, Uiar d2a (Passing Control), & faeas a9a Het w3 ded® faeas d9s © et
AT gt Uer J |

feust 983t feg a1 AT 9978< & C++ JUTEIHd § edns I3 U 3 Barge set gerest fogtt
et 35 # fa AT 39 3 Yoo o feg 3 & niwg §<t J1

H3®Y 99 Aq|" fiE a3 <t Sane Aon eets feu o J<ar 3T ans & AU Jae'ge & g »As 33
Sans 3 feasnde di3T A= grfe SaHs § HU Ja='8< € | fegst €anaa & inline functions faar AteT
Jl

I fefam {grend 2.8 Inline function € &N g9 TRET J |
# include < iostream.h >
inline void reporters (char * str)

{

cout << end 1 << str;
exit (1) ;
}
void main ()
{
// code to open source file
if (file open is failed)
reporter (‘‘unable to open source file’’) ;
/l code to open target file
if (file opening failed)
reporters / unable to open target file’’);
//code to copy contents of source file into target file

feamrets §aHa # define macros © 99799 g© & Aefd fea ubAT type checking (et Sfdan) fée ga w3
&T gt fegt T J€t a3 ygre ger 9 | AT fou Haed &% TEfuz g€ 95 |

2.9 Gegde =+ Jo & Yo
# includ < iostream.h >

# define SQUARE (X) x*x

inline float square (float y)

{

returny *y;

}

void main( )

{
floata=0.5,b=0.5,¢ d;
¢ =SQUARE (++ a) ;
d = Square (++ D) ;
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YHIATAST AN macro SQUARE (expand) § ATeT J |
C = +4x * +4x ; FHT &< F99T fa 7€ macro & expand 13T AFET I 3 T MeTT Yg< UeT J A< I&|

2.10 @dH& (Functions)

fea o g feg ft It gerfest (Statement) € fea AHT I 7 fa fear v 9 & 995 BEt gerfomT
#rer J199 feaq C++ Yo feg we 3 ue fea ams e I 3 €9 T main()

AT MTUE YIH € 3F § MBIT-MBdT SaHaH <9 3 AT 77 | fed Sans 87 AW T (execute) BT ger
I A< Yo few fan gt 3 €7 § g& o ater 31 dams & ge8< € 3dlar (Format) 357 f&d mMigA J

type name (Parameter 1, Parameter 2, ....)

{

statements ;

€7 1. type TAeT I fa Gams faw 3gt @ s7er = UR (return) F3aT |
2. name, function &7 &7 J|

3. Parameters €3 variables I& # ¢dH& fe9 UH J9<83 75 |
4. Statement 87 gETe3T T AHT (group) I A HET function gETfenT fapuT J |

2.10.1 SIHS YS<TEIUR (Function Prototypes)

fear ¢ams Geeety feq Wmer I fAn feu um 13 7' o8 HadHeR M3 TR THTdT TUR i3t
fBE &t eety, St § yafgtiz aisT Ater J1 Ade At fam €ams foot () & FBEET (call) I 7 fd float
YTU3 g€ I M int & Mg E € 39 I BT J M3 double value TTUR FgeT I 3t fon v ey fen
39—

double foot (float, int) ;
WG gT TUE I C++ feg Sams fan 3gF ufgeia a3 AT 05, I% C++ JUTEIRT mir =t K & R ACEI®
ASIdd dae I5 |
€< groie It foy 7% -
/[ K & R style
double foot (a, b)
int a ; float b ;

{

// some code

/I Prototype - Like style
double foot (int a, float b)

{

/1 Some code

}

&2 : Y C++ JUTEIHT €< ACTEIS A=A Jde I5 |

2.10.2 §qHS §<IBTST (Function Overloading)

C++ feg Samaw & mider feu feq J9 HI3=Yas St A3t aret J fAn & Sans G=aafsar fagr Ater J1
fem pfeur 57 At 993 A9 Sams € ™ &% Tue T Ud At g Yo feg Sans e Suar s™H ger I
Geg9e € 39 3 C feu Iet yag € &9 I 95 7 fa munfsle 23y =fun gov g5 mefa Sy a™
grdter ger I 3 99 fabrifaa ster erety &et fea mBar sams Jer J | fon qaa {35 Wa&ar dans d¢ I35 7
WERfEEe TBY wagie 8 TTUR Ja€ 75 |

int abs (int 1) ;

long labs (long 1) ;
double fabs (double d) ;
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€U A SaHs fed It I J9 3 I8 M3 35 #&ar m&a1 €A B wgal 54t 96 | C++ fem mifmir & ala
gaet I w3 fed s € f35 M1 dams & Ta &t »irfardr fé<t 3| fer im & &ons G=adfsar afde
TS|

Jot fed Yare™ 2.10 2 gHTaT SfeHT 77 AdeT J |
# include < iostream.h >
void main( )
{
inti=-25,j;
long / =— 100000 L, m ;
doubled=-12.34, ¢ ;
int abs (int) ;
long abs (long) ;
double abs (double) ;
i=abs (i);
m=abs (]) ;
e=abs (d);
}

cout<<end l <<j<<end l <<m<<end 1 <<e;

}

int abs (int ii)

return (i1 >0 2?11 : i1 * -1) ;

long abs (logn II)
{

return (Il>0 21 : 11 *-1);
}

double abs (double dd)

return (dd>0?dd:dd *-1);

}
C++ Furfesa & fas uzT ge T fa fagsT abs () s & g&fenT Arar | feg nragmie €t ety 7 fa sans

IS J95 T UTH SISt At I

€era9s : 7T int pass S3T A=A 3T fESHT T IS § abs (gets) FHTEMT 7€ I HAT double pass AT
A= 3T double version of abs (gets) B JI3T A=A |

2.11 &9Hs © feu fse®e magie

C feg Ao9 aHs € MaIHe YU3 J9& &el UfdgHa 3T A=, A WAt eaHs & §878¢ JF (Call) AT
€ d3T fen SaHs o9 UTH (Pass) Taatit Ueht 95 Aad »t fea aa (Value) UH S9€ It 3* araad
3T (Garbage Value) & »flasT »ragnie fenm Aier § | 7€ &ans & g8TTen™ AfeT J 37 C++ € STHS
feT »aanie B8t Gust faer®e a3 (values) 3 Ufag iz daa & maET g€t J faghut U &t gt

few Gergde 3 AUHE T AT=ar:
# include < iostream.h >
# include < conio.h >
void box (int sr =1, int sc = 1, int er = 24, int ec = 80) ;
void main( )
{
clrser ();
box (10, 20, 22, 70) ;
box (10, 20, 15) ;
box (5, 10) ;
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box ()
}
void box (int sr, int sc, int er, int ec)
{
intr, c;
goto Xy (sc, sr)
cout << (char) 218 ; // outputs a graphic character whose ASCII value is 128.
goto xy (ec, sr) ;
cout << (char) 191 ;
goto Xy (sc, er) ;
cout << (char) 192 ;
goto xy (ec, er) ;
cout << (char) 217 ;
for(r=sr+1;r<er;r++)
{
goto Xy (sc, 1) ;
cout << (char) 179 ;
goto xy (ec, 1) ;
cout << (char) 179 ;

for(c=sc+1;c<ec;c++)
{
gotoxy (c, sr) ;
cout << (char) 196 ;
gotoxy (c, er) ;
cout << (char) 196 ;
}
}

7E AT function box () & 4 MIIHE 575 FHEE It 3T ITIH MIIHC U'H J9& € &8 YUI Jer J |

yg 7wl fen & 3 mMggMie &7% §&%T8E T 3T f3erse dH3 Prototype of box () FfImT AFET I | Mled
»TIgie Bt R 3T A MAt € Wggi e 378 §8ET I7 3T »fled 2 mraaii et BEt faerse a3t
ISt FIET 98 M3 nfla g vt fer & fast mirganie 3 g €€ T 3 fed box (I79W) g § AT I
# fa fam Eht Ardtnrt fserde vstas |

2.12 Extern ‘‘C’’ Declaration

C Gararfirar g fe9, External 91898 €1 variable JE7 I # fad §aHa g5a 3° 9799 Declare d13T AET I
SAHS g% © Med Declare S13T IfemT S91e8® a8 (local) variable Ffae@er J|
ﬁa’ﬁm(external)éﬁméméﬁmwﬁaﬁﬂ(Amess)aﬁ?Wﬂwﬁlfﬁﬂm
IIBEH (Global) TIETS (Variable) TE€T J | HAACISH TIITYH & A€ YIII™ HI g7 J 7 AF° It Anat
WBAC (allocate) ISt 7S T I A YIIG™H H3H JET I 3T HHTt dS1 (Release) T Aet I 1 fer €7 et
2T {gre™ € STEte eEIH € §9Ted geT I

TN TEIH 1:
int Global Variable ; //implicit definition
void Some Function (void) ;
// function prototype (declaration)
int main( ) {
Global Variable =1 ;
Some Function( );

return O ;

}

TET2:

extern int Global Variable ; // Explicit declaration
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void Some Function (void) { // Function header (definition)
++ Global Variable ;

}

2.13d€dH vs UynTfeed (Reference vs Pointer)

Jot fou g3 ymrfeegn gt Qudas femr & migfenm 77 AaeT 3

1. feg ymrfeeg & »At A€ HanT J-MAEIET (re-assigned) I9 AT It UT J€I&H (reference) fea =9
fesE A (initialized) I& 3 e F-Aelas &t g |

2. feaq ynfeeg NULL €t 398 femar (Point) &9 AaET J UT d€dH (Reference) g€ < NULL € 3d€
yrrfee 541 JaeT |

3. At ymrfeeg &t 3gT TSI (reference) ©7 MSIH (Address) YU &t 97 AaT |

4. feg et (Reference Arithmatic) &4t JeF Ug mrt €7 »rande (Object) T WSdHW & AaT It AR §
reference YHTfee aq fagr I3 @FI’ T ‘Pointer Arithmetic’ &9 AIE T |

2.14 Memory Allocation using New operator and Deallocation using Delete operator

35 e T STEETHE I &7% HHGt M&de 96 @I ‘C’ malloc( ) M3 calloc( ) SRS € 293 JIaT J |
5% Tt feT free( ) EoHs €t =93 FrfeaTva 39T 5% WHd< a3t Tt HHet & free dd& et gaeT J | mrt
FrfesTHa M1t Iaala 3t =93 I A feg uzT &4t Jer fa faa Wvdt AUn € 7993 71 oaifa ‘C++ =t
feqt aHaR & AHTES (Support) FFET I UF feT it MBdHe ©F aH 99 5939 J91d © 5% Jds Bt &
&< EI?W:T (Unary) Quﬁ?a new M3 delete ?=>' <t ufgg g a9er I 1 new M3 delete @U@?’d’ HHIt MBaHE MI

N o~ _o

T (free) IIS €T IH SUPHT MI AY ©IT &5 JAde IS |
fear mraHde (Object) new Guded & 93" J9d T=fen™ AT AaET T I A< 3 d< 3T delete operator

(Qudeq) Tt =93 aad fuerfem™ (Destroyed) AT AaET J (A< 8F I< 37) | new operator (§Uded) € 7%
gatee 3T dfenr sTer mrande §n AN 39 9 feu afder I A 3T fa delete Guded gnimar €7 & grodt
39 T a1¢ (Destroy) 41 aa &3 AteT | fen 397 fea nirgnae € Ales A (Life time) €7 ded® AT 393
A3 39 feg afder I 3 fem e Yoo € 9579 Heddgd 5'% JEt iYT &9t g |
new@@?ﬁﬁ%ﬂ?ﬁ?f&'&?ﬁﬁ?mﬁﬁﬁwmﬁz

Pointer — Variable = new data-type ;

new UIET ITeT nrEHAC HBET BI MSHT HHAt MBde Jd faaT I I mrarde € M3dH (Address) TUR
JdeT J | ST TTE It = SfBF FTeT-eey I Ad«t J | Pointer-Variable Wéﬁ%&wﬁr@ﬁ?aﬂ@ﬁ%
HHST FUH ET W3R JueT I |

Ceges2.14:

p =new float ;

g =new int ;
f&g p, float ey &7 WTfEed T J ¢, int 28N @7 UnfEed J|
7t New Quded €t 293" a9d Wit & fefarsetas (intialized) St a9 Aae 37 | faA=’ fa It feurfenmT faprr
J:

Pointer — Variable = new data-type (Value)

fae fa—

int * p=new int (25)

float * g = new float (7.5) ;
new Qudea & it fan =t 3Ter-erety FE MHEt AUR Jdiee a6 et <t 93 AdE IT (user-defined 3TeT
2Tetun ®et <t ) fae far arrays, structures M3 classes fed ITEHERES (dimensional) Wd BET HHdt AUR

W@?(create) Bﬁmﬁﬁ%ﬁmﬁz
int * p =new int [10]

H&ST STEHGHGS MT BeT :

array_ptr = new int [3] [5] [4]; //legal
array_ptr = new int [m] [5] [4] ; //legal
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array_ptr =new int [3] [5][]; //illegal
array_ptr =new int [ ] [5] [4];  //illegal

AT 3TeT Mrande ©f 83 &4t Ifdet 3T HHEt AUR & &4t (free) TI=G< BE delete Qudes & =93 a3t
"t I
fem & IdtaT Jo {8y nigAg I—
delete pointer-variable

&g wrrfireg S9e9s €0 Wifeed I 1 new BUded € 293 J9d IS8 JI¥ STeT MraHdC ©f Ide YT
FIeTJ|
fae fa

delete p ;

delete g ;

Had WAt STesTHE ITT 7% MBde I€ T T W1t & &t (free) Fe=@<T IYE IF 3+ Iot f&ftpym Idtar
mysgT ySar—

delete [size] pointer_variable ;

2.15 Mgt . AedA (1.O. Streams)
WHT WUS Yara few It faf # include directive =93¢ 7 :

# include < iostream >
&g directive, preprocessor f€d iostream ST€IH & contents TS TI& BET IfdaT JIfer feg “cout I
@Uﬁ?’d <<’ MI “cin F QU@I’Z?I >>"’ &t fsa@edns (declaration) HTH& Jemt I8 |
39 €IS (header file) iostream €T AT YaraH &t g3 feu feust galet § 7 Input/Output FEeHE &
IS FIIT IC IS |

2.16 Comparison of cout & cin with printf & scanf

WAt ATEe I T C++, C ITHT €7 AUT Ae T, 7 g9 aH »iit C feg gae ot w3 fagt Stat &t =93 wirt C
feg aoe o, mt C++ feg T GH & =93 FaE T7 |

printf "3 scanf

printf( ) C feg Ta3t 7re =T fea mm@eye function T | scanf( ) fea fesue &ams T 1 feg €8 &ans
header file < stdio.h > feg Ufegz € 75 | fegt €8° SaHaN € 93wl C++ feg <t J9 Aawe I
C++ feg € 39 Soms fer o Bt T332 AT I8 cout M3 cin.

feg €& s >> (Input) MT << (Output) operator@'Wé')-raH@'U??l

?R’:ﬁaﬁ'mﬂ?@'ﬁa\lﬁﬁ'aﬁ%?printﬂ)@'scanf()ﬁmﬂgcoutblé'cinK"@‘ﬁ:l”Wﬁ'IlHFormatting
FIC AW printf MF scanf feg 3 Fsse9 T AT J|
cout M3 cin feg fen 3gt & It vAfas ganféar (Formatting) AN 3 &at »r@<t |

Wg U War 3i%T (Points to Remember) :

1. C++ fea wmarae §dtifes g (O0P) T

2. C++ f<9 cin ¥ 7% >> Qud<ed (Input operator) Tt T93° 13t ATt T |

3. C++ f29 cout ¥ 7% << Uded (Output operator) Tt TIF A3t AT T |

4. C++ feu S9TT® § WA (Declare) II&T wgat I |

5. C & A9 Quded C++ feg Qumau a5 |

6. fea &ans Yo feg fE3t g8t gerfest e feq AyT I 7 fa fea v o § 995 &et sfemr AteT I
7. fesATEs RS # define macros & 9799 I I5 |

8. CAHS I¥T & ned WiHz i3 IT TS & Ba® Iess fagr AT J|
9. CIHG I¥F ¥ §I7 WiHT d13 IT IS § I8 TS I9Iews fagr Aer I
10. new@delete@mmm@ﬁ—m?ﬂm@'aﬁl
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nifsmi™A (Exercise)

1. 87 gt gg—

y ARUUUURTR Qudeg & »m@eue (Output) Gudes fagr AT J|

2. feswEls ans ... T 99799 I I& |

3. C++ © SIHAH feg Magmie et ... Uufggaa J95 &t AHdET J<t J1
4.new@ﬁ?ﬂ'€ﬂ'%’3§" ............ et Ji3t "t

5. C M3 C++ JUTEBT HGT ..o FreT ey & AHeEs feer 9

2. yaT & 837 fe6—

. C++ T & fefgam g9 Areardt fe€ |

. C++ feg SJiews 3adans fae digt Aret I ?

. C++ feg =33 A= =8 Qudeat g9 €7 |

. feswTets gans 3 fea &< fayd |

. ¢ams Geasfgarat I ?

.ﬁﬁﬁ;ﬂ'(Reference) M3 ynfEed feg nigg fau |

. new QUded €t =93 q9d W1t WEITS Tt YfgmT T 9T a9 |
. cout M3 cin feg »iza faw |

0 N O L A WN

Lab Activity
Program 1:
// my first program in C++

#include <iostream.h>
using namespace std;

int main ()

{

cout<< "Hello World!™"™;
return 0;

}

Program2:

// my second program in C++
#include <iostream.h>

using namespace std;

int main ()

{

cout<<"Hello World! ";
cout<<"I'm a C++ program";
return 0;

}

Program 3:
/* my second program in C++

with more comments */

#include <iostream.h>
using namespace std;

int main ()

{

cout<<"Hello World! "; // prints Hello World!
cout<<"I'm a C++ program"; // prints I'm a C++ program
return 0O;

}
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Program 4:
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// operating with variables

#include <iostream.h>
using namespace std;

int main ()

{

// declaring variables:

int a, b;
int result;

// process:
a = b5;
b = 2;
a=a+ 1;
result = a - b;

// print out the result: AV W Y

cout<< result;

// terminate the program:
prog l\\\‘

return 0;

}

Program 5:

// initialization of variables

#include <iostream.h>
using namespace std;

int main ()
{

int a=5;
int b(2);
int result;

a=a + 3;
result = a - b;
cout<< result;

return 0;

}

Program 6:

// defined cons :
#inclu m.h>
using na a std;
#d e 3.14159
#define NEWLINE '\n'

int main ()

{

double r=5.0;
double circle;

circle = 2 * PI * r;
cout<< circle;
cout<< NEWLINE;

return 0;

}

Program 7:
// assignment operator

#include <iostream.h>
using namespace std;

// initial val =
// initial valu

// initial wvalue termined
F

N
N,

O

calculate circumference

// radius
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int main ()

int a, b; // a:?, b:?
a = 10; // a:10, b:?
b = 4; // a:10, b:4
a = b; // a:4, b:4
b= 17; // a:4, b:7

cout<<"a:";

cout<< a;

cout<<" b:";

cout<< b;

return 0;

}

Program 8:
// compound assignment operators

#include <iostream.h>
using namespace std;

int main ()

{

int a, b=3;
a = b;

a+=2;

cout<< a;

return 0;

}

// equivalent to a=a+2

Program 9:
// conditional operator

#include <iostream.h>
using namespace std;

int main ()

a=2;

b=7; -

c = (a>b) ?a : b; \
cout<< cj;

return 0; %
} \
Program 10:

#

include <iostream.h>
using namespace std;

int main ()

{

int 1i;

cout<<"Please enter an integer value: ";
cin>> 1i;

cout<<"The wvalue you entered is "<< i;

cout<<" and its double is "<< 1i*2 <<".\n";

14

return 0;

}

Program 11:

// function example
#include <iostream.h>
using namespace std;

int addition (int a, int Db)
{

int r;

22

ﬁ\ A Y
SN/
A &
s
oy, %
N\
P
AN
o ©\™
N \ 9
L N \ 4
N\
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r=a+b;
return (r);

}

int main ()
{
int z;

z = addition (5,3);
cout<<"The result is "<< z;
return 0;

}

Program 12

// function example

#include <iostream.h>
using namespace std;

int subtraction (int a, int Db)
{
int r;
r=a-b;
return (r);

}

int main ()
{
int x=5, y=3, z;

z = subtraction (7,2);
cout<<"The first result is "<< z <<'\n';
cout<<"The second result is "<< subtraction (7,2)
cout<<"The third result is "<< subtraction (x,

z= 4 + subtraction (x,Vy);
cout<<"The fourth result is "<< z <<'\n'
return 0;

}

55
Program 13 %
// void function example

#include <iostream.h>

using namespace std;

‘

/

void printmessage () N
{ \
cout<<"I'm a function!";

}

1nt main (
prlntmessa
retu%

Progr

// passing parameters by reference
#include <iostream.h>
using namespace std;

void duplicate(int& a, int& b, inté& c)
{

a*=2;

b*=2;

c*=2;

int main ()
{
int x=1, y=3, z=7;
duplicate (x, vy, 2z);
cout<< "x=" << x << ", y=" <<y << ", z=" << z;
return 0;

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

24

Program 15:

// more than one returning value
#include <iostream.h>
using namespace std;

voidprevnext (int x, Int&prev, 1int& next)
{

prev x-1;

next = x+1;

}

int main ()

{
int x=100, vy, z;

prevnext (x, vy, z); A
cout<<"Previous="<< y <<", Next="<< z; N N\
return 0; A AU |
) Y

Program 16 I\\ \j

// default values 1in functions

#include <iostream.h> \\

using namespace std; R

Y
int divide(int a, int b=2)
{ .
A\

int r; Ty,

= b;
r=a/ R \“'\~

return (r);

; N\

int main () iy
{

cout<< divide (12); %
cout<<endl;

cout<< divide (20,4); "“\,

return 0; Q

} (\

Program 17 \ *

// overloaded functi
#include <iostr h>
using namesp S

int operate(int a, int b)
{

return (a

}

flo op t

{

e(float a, float b)

return (a/b);

}

int main ()

{

int x=5,y=2;

float n=5.0,m=2.0;
cout<< operate (x,Vy);
cout<<“\n”;

cout<< operate (n,m);
cout<<“\n”;

return 0;

}

Program 18

// factorial calculator
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#include <iostream.h>
using namespace std;

long factorial(long a)

{

if (a > 1)

return (a * factorial (a-1));
else

return(l);

}

int main ()

{

long number;

cout<<"Please type a number: ";

cin>> number;

cout<< number <<"! = "<< factorial (number);
return 0;

}

o\ )
Program 19 AP N
N\
// declaring functions prototypes F .
#include <iostream.h> \\\
using namespace std; ";\L\ )
s C\"
void odd(int a); C\ \V
void even (int a);
N
int main () A Y
{
int 1i; .
do { AN
cout<<"Type a number (0 to exit): ";
cin>> 1i; \ \
odd (i); NN\
. .
} while (i!=0); \\‘}

return 0; N 4
}
void odd(int a) -

{

if ((a%2)!=0) cout<<"Number i d.\n";
else even(a); “

}

void even (int a) %
( N\
if ((a%2)==0) cout< is even.\n";

else odd(a);

}

Program \Z

/ b—o-matic using new and delete operator
# <iostream.h>

#in de ew>

using namespace std;

int main ()
{
int i,n;
int * p;
cout<<"How many numbers would you like to type?
cin>> 1i;
p= new (nothrow) int[i];
if (p == 0)
cout<<"Error: memory could not be allocated";
else
{
for (n=0; n<i; n++)
{
cout<<"Enter number: ";
cin>> plnl;
}
cout<<"You have entered: ";
for (n=0; n<i; n++)

"w.
14
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cout<< p[n] <<", ";
deletel] p;
}
return 0;
}
Exercise

1. Point out the errors, if any, in the following programs

a. void main()
{
int a=30;
f();
}
void f()
{
int b=20;
}

b. #include <iostream.h>
void main()
{
void funi(void);
void fun2(void);
funi();
}
void funl (void)
{
fun2();
cout<<endl<<”hi...Hello”;
}
void fun2(void)
{

cout<<endl<<”to you”;

}

2. Show the output of the following Programs
a. . #include <iostream.h>
void main()
{
floatr,a;
const float PI=3.14;
cin>>r;
a=Pl*r*r;
cout<<endl<<”area of circle="<<a;

}

b. #include <iostream.h>
inline float mul(float x, float y)

{

return(x*y);
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inline double div(double p, double q)

{

return (p/q);
}
int main()
{
float a=12.345;
float b=9.82;
cout<<mul(a,b) <<“\n”;
cout<<div(a,b) <<“\n”;
return 0;

}
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Urs 3

C++ IBH ATSRUS

3.1 C++ Class Concept

F& ™ fea Idtar I fam gnmar it 37er w3 87 575 FEfuz dansw & fedsT Ase of 7 Agdt 9< 3 feg
FeT M3 SAFSH & IIet T9F 3 gu@e & mirfapu feeT I 7 aw W § ufgerfas aitgr Ater 3wt
fear &<t maAedde STeT TTEY JdlEe J9w IF 7 fa I3 fawe-fea smer ey & 39+ gt 9

au™ § fsadne a9s e Idta—
class class name
{
private:
variable declarations ;
function declarations ;
public ;
variable declarations ;
function declarations;

IS (class) T g3 (body) & gdaet feg fafimr arer I w3 € & il a0, 578 yaH 3T Aer I
F&m TSt feg TS M3 SaHeH & f3adna otz AT 7| feus™ S9ITEs M3 SoHeH & TS Hadw
(class members) faaT AET |

fegt & 2 grar feg Sfzwm fapu 3— Yretee (private) W3 USf&a (public) fam 3 wantfenr wier J f fags
)?fSHUjEﬂé?(private)@@m%m(public)ﬁlmﬁmﬁmémﬁﬁm
fagr aer 1

fAoz g@™ Haen & Yrelee fsadne digT Aier 3, 80 a8™ € &% 7t win o3 AT 9s | Aefa usfea
HE9d IS € 9799 3 I AN d13 7T AdE I8 |

yrelee ot <93 €t ¥93° 9=t J€1 91 I8 € Haaw # fa feese dt yediee g€ 95|

3.1.1 37eT HEIH M3 9T SansH— frus SdIees a&™ € »ieg fgadne o3 71T 95 §uat & 37er
Waaw fagr AreT I w3 Sared § W99 Sared faur Arer J| fAge Haaw Saaw 9t yrfese st Haaa w3
yretee SaAsH AN Jd AT 6 |

3.1.2 WEHae Jatee dd6™— e 279 AY IBH fSABMI a9 &3t et T 3T wiAT class name € 2I3° FI
Gw grely & ST gsd Jdiee J9 Aae I7 |

@?m:

item x ;.// memory for x is created

C++ feg gu™ e gwT § Mrande fagr Aer 3| fer aod x & fea em&ly (item) & mravae fagr AT I
At feaq Aeene few fea 3 famer nirawdae fSa®na a9 Aae 7|

@E"m:itemx, Y, Z;

e g% & Ufggfig a3 Aer 3T Gn &t | 99de i< a9s 3 gie <t Mradde € & fau o <t
nrarde & gaiee d13T AT AgeT I |

class item
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IHH HEed & MANA d96™— H¥9H aHG & a5 (Call) Ia& € eaHe I6 & mMgHa 9—

Object_name : function function-name (actual-argument) ;

3.1.3 59w §aHs § Ufea s dasT

W9 &ams § € Sdtfon™ 575 ufggrg atsr Aier 3
1. %W yfggmr & g7J9

2. & ufgg™r & nivg

3.1.3.1 I¥'H SEIEHS & IIa:

Jdtar—
return type class-name :: function-name(argument declaration)
{
function body
}
95 (Lable) classname :: feg qufeses & ener I fa &3 famrr dams a&w € s Agfuz I fam ev »eg §
for feg dame &t AgmeaT (Scope) & ufag iz gger I 1 fen f§g 11 & (Scope Resolution operator) FGY

JAfEEHs Guded nmie T |
W& B At Hed §ame getdata( ) M3 putdata( ) 3T I 37 fegst § I fod Idta 578 Code 3™ AiET I
void item :: getdata (int a, float b)

{

number =a ;
cost=b;

void item :: putdata (void)

cout << ‘‘number :’’
cout << ‘‘cost :”’ << cost << ‘“\n’’ ;

3.1.3.2 IB'H 3<I3HS € #ied (Inside the class Definition)
7Y §oHs § IBH © wiwg ufgg g at3r e I 37 feg fes &ets (Inline) Sams € 39T fegra sger J1
I&H & wied UfgaHa g5 & IdtaT I5 &8 »igHa I3—
i
class item
{
int number ;
float cost ;
public:
void getdata (int.a, float b) ; //declaration
// inline function
void putdata (void) ; //definition inside the class
{
cout << number << “‘/n’’ ;
cout << cost << “‘/n’’ ;
}
1
AT ¢aNs § I8 © Mg ufag g a1 Ater I 37 fon § feswfes ams fagr aer 1
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3.2 Refed FTer HEaw
fea I & 37T HEIH Aefed (static) It T A I& | fedq Aefed Haad €™ g3 UTH femmaT=t Jebdt 35
fa 7o f&g migng 5 -
* He' I&H € Ufg®T mraride gSTfom™ Aier J 3T Aefed Had 0 3 fesTasT™eid (initialize) I Aier J1 39
fomr <t 39t < festmareta <t mrfamr a4t T |
* Aefed Hea € Ydt a&™ (class) € &t feq It anit seet AtEt I M3 feg I&™ € A9 MraHden emaT
ATEt St At T
* feg yar mit Yare € feg o ggeT 9 ug feuer fige a&w fee 91
Aefed Sdlewma Cuat H3T Tt AT AT Set 93t ATeiT I& 1 fa ATdbit J&™T &78% AT Jebnt
J5 |
3.3 Aefed H'ed ¢amaH (Static Member Functions)
Aefeq dtegs € 397 9t Aefed Sama <t I¢ I& | fed Hed Sams fAn § mt Acfea g=r@e of &t I
* nefear Same fage Qust Aefea Hagn & AW a9 AaeT I 7 & fadt a&™ (class) feu faadnme a3
A Is|
* feq nefea HWag Sams & fea go™ & 93 aod Tt g&Ten™ (call) A AgeT 3| fae’ ot feaT famrm T
class_name :: function_name ;
35 fafur Yo fegst ferms=t § sgrager 9

Aefed Haa &arsw (YI™)
# include < iostream >
using namespace std ;
class test
{
int code ;
static int count ; //static member variable

public :
void setcode (void)
{
code = ++ count ;
}
void showcode (void)
{
cout << ‘‘object number:’’ << code << /4> ;
}
static void showcount (void) // Static member function
{
cout << “‘count :’’ << count << ‘‘\n’’ ;
}
15

int test :: count ;

int main ()

{

test t1, t2 ;

tl . setcode () ;

t2 . setcode () ;

test :: showcount () ; // accessing static function
test t3 ;

t3 . setcode () ;

test :: show count () ;
t1 . show code () ;

t2 . show code () ;

t3 . show code () ;
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return O ;}

3.4 3338t TaHEH (friendly Functions)

Y §g 3 Tt few mfgmm feg ERT w39 o7 fa yrelee HET (private Members) I&™H € 9799 3° AN &1
d13 A7 AT IS5 |

fed 375 a9 EaHG IHH € YTElee 37T 3d UJT &41 AaeT | G 3783 feg mit € a@mt & fed sans
HTST J9& & wriaraT fee gt |

€7 753 feg C++ a™HE (Common) ETHE & €< a&™H 5% HIT3™ (friendly) T T sSTfomT Arer I M3
SAHS & IS & YrElTe FeT § MAN qds Tt wirfarr &3t et 71 €7 Sams & fan <t g™ e igg I
&t 793 &4t J€t | 799 gudt EaHs & fed I § friendly ge7geT § 3T AS fHU 39 3 &ans & fea
friend €t 3g7 fga@ma atzr Arer I

Gegee:

class ABC

friend void xyz (void) ; //declaration
b
Eans fsa@dnans & at <93 friend 3% f3a@ng a3 AT J1 fed AragE C++ Sams & 3¢ faz <
fga@ng a3 77 AaeT I
96 fafteyr Ga@™ friend Function € <93 EHeT I

FRIEND FUNCTION
# include < iostream >
using namespace std ;
class Sample
{
inta;
inth;
public :
void setvalue () {a=25;b=40;}
friend float mean (sample S) ;
I

float mean (sample S)
return float (S.a + S.b) /2.0 ;

int main ()
{
sample x ; // object X
X . setvalue () ;
cout << ‘‘Mean Value = “* << mean (x) << “‘/n’’ ;
return O ;
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3.5 ATHS'Z H'9d @RS (const. Member Functions)
H JE HEg ans fan St a& ™ € 37eT § 9E8eT (alter) 54t IgeT 37 feH & const. Member Function §&T
fée o= | fen & I fou Idta 57 fsa@ng a9 Fae It :

void mul (int, int) const ;

double get_balance () const ;

3.5.1 IHST IBH g qeSH

for <t 39 fawe-fea-3mer g€y (Built-in-data type) €t 37 Wt I&™H & Mrad deH & T A IS Ao
Tt

const int nvalue =5 ;
const int nvalue 2(7) ;

BT @ o feg, ffAs™EHARs (initialization) constructors ¥ A 13T AT ATET JI
const Date CDate ;
const Date CDate2 (10, 16, 20, 20) ;
Y IS Wrad d¢ & Construction ¥ AdIE feaHSERF (initialized) 579 f&3T 7fer I 37 fen & Hag
IIeES § gE€8S (modify) €F det = dfad IHETe &4t gt |
s -
class Something

{
public :
int m_nValue;
Something () { m_nValue=0;)

void Resetvalue () { m_n Value=0; }
void Setvalue (int Value) { m_n Value = nValue; }

int Getvalue () {return m_nValue; }
}s
int main ()

{

const Something cSomething; // calls default constructor

cSomething.m_nValue = 5 ; //violates const
cSomething.ResetValue( ) ; //violates const
cSomething.SetValue (5) ; //vilolates const

return O+

3.6 ymfeeqd p:r=) (Pointers to Members)
feq IB™H € HET T U3T (address) Bd wTfeed ?=>' fagr (assign) AT HA<T Im3 €9 address, 1;!?"]’ ECl
IEETEF (fully qualified) §Udes, 3* YUz a3 A7 AA=T I |
fea I&H Heg Yntfeed Guded : €t =93 9o f3a@wa 13T AT Aaer J|
class A

{
private :
inton ;
public
void show () ;
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At HEa m € ynfeeq § Jot feue 3dla 5% ufee s a9 mawe ot -
intA:*iP=&A::m;

€ua et mrets feg (A :: *) v mdg I—

(Pointer-to-member of A class) M3 (&A :: m) €7 Wdg ff—(address of the m member of A class)

3.7 IASdaedd (Constructors)

AHcIdcad fed U™/ HEd Sams J fAn €7 o I&™ (Class) € mrarde (Object) & festmsTeta agaT 71 feg
Wﬁﬁ@ﬁﬁﬂ?wmm{(classname)ﬁg?ﬁlmmégﬁmﬂi?ﬁﬂ?@ﬁw
FHU3 mrad o< H (Objects) & ddtee a3 Aer I | fegst § anegaesw fagr ater I faffa fegasm &
7T HEd St SHIT IHedde aae T I |

AHedded § JoT feu® 39l 5% faa@na M3 faeets (Declare & Define) 13T AT J1

// class with constructor

class integer

{
intm,n;
public ;
integer (void) ; //constructor declare
),
integer :: integer (void) //constructor defined
{
m=0;n=0;
}

* €T o™ vafsa Aans feg f83a@nwa a3 ATe Idie 75 |

* €T wuE wy It Call T ATE IS A WTHHAC create 1T ATE IS |

* feg fsodles a&w 3 EI'[&IE &4 € M3 97 a&H aneddedd (Base Class Constructor) ?__? q& (Call)
9 AT IS |

* qHCddeaH virtual ST I AAE |

* WAt fegst € M3IN § HEUS &1 99 AT |

* fed mrariae A g dAesded &% J, 67 § WaMa (Union) € HEd € 3¢ 541 <93 7 AAE |
s —
class with constructor
# include < iostream >
using namespace std ;
class integer
{
intm, n;
public :
integer (int, int) ; //constructor declared
void display (void)
{
cout<< ‘“‘m=""<<m<< ‘“‘\n’’ ;
cout<< “‘n=""<<n<< ‘“\n’’ ;

integer :: integer (int X, inty)
{

m=x;n=y; //constructor defined

}

int main( )

{

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

34

integer int1 (0, 100) ; /[constructo called implicit g.
integer int2 = integer (25, 75) ; //constructor called explicity
cout << ‘“\n OBJECT 1’ << ““\n”” ;

int 1. display () ;

cout << “V? OBJECT 27’ << ‘“\n”’

int2 display () ;

return O ;

3.8 G=98fsT ancadeq :
Ffde I |

# include < iostream >
using namespace std ;

class complex
{
floatx, y ;
public :
complex( ) & }
complex (float a) {x =y =a; }
complex (float real, float imag)
{x =real ; y =1imag ; }
friend complex sum (complex, complex) ;
friend void show (complex) ;
I
complex sum (complex C1, complex C2)
{
complex C3 ;
C3x=Clx+C2x;
C3.y=Cly+Cly;
return (C3) ;
}

void show (complex C)

{

cout << C.x << ‘‘+ )" << Cly<< ‘“\n”’ ;

}

int main ()

{
complex A (2.7, 3.5) ;

complex B (1, 6) ;

complex C;
C =Sum (A, B) ;
cout << ““A=""; Show (A) ;
cout << “B=""; Show (B) ;
cout << ““C=""; Show (C) ;
return O;
}
3.9 gt qAEdded (Copy Constructor)
fea anit aHeaae fea Mrarde & AT Mrende 3 fealfE@ eid (initialize) 3 fSa@nT J9s et =afanr
"Her J|

s : integer 12 (I1) ;
feg 12 »rasde (Object) & ufagThaz ager I w3 fea It An feg 12 Tt i3t 11 Tt < AiEtit I |
anit aredaed € @TaT Initialize F3& € Yfafem™ § COPY fefsnaretnns afde o5 |
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3.10 Desctructor

fae’ fa an 3* 3t usT I%eT T fa & MrEHae constructor € HTET I AT 3%, feg §uat & s d9s ©
e I

AHcdded Tt 39T fSHcaded <t fea Hag dome Jer I fam er s G4t I 7 @ = T, ug fem € &7 »far (~)
Tilde € fgq Sfarir ger 1
mDestructorFﬁﬁwﬁﬁﬁﬁﬁmm(Return)W%I

7Y oAt JaeH 3 g799 mET I& 3T quresy fen § WuS »iry 9t g8 e 7 3ifa feu ams vt I G
HHt AUR & Ae a9 7 293" feg &at wim fagr|

3.11 C++ this Pointer
C++ feg 9 feq mmarae MUS U (address) & MHA dd& &eT fed U™ ynmf&eq (this pointer) €1 93"

-~

ddd
T | this pointer AT member functions & fea Implicit Parameter af
friend functions €T this pointer &41 geT fa@fa friend class & Had st I |
# include <iostream.h>
using namespace std;

class Box

{

public : /I Constructor definition

Box (double 1 = 2.0, double b = 2.0, double h = 2.0)
{
cout << ‘Constructor called.‘‘ << endl1;
length=1;
breadth=b;
height=h;
}
double Volume ()

{
return length * breadth * height ;

}

int compare (Box box)

{

return this->Volume ( ) > box.Volume () ;

}

private :
double length; // Length of a box
double breadth; // Breadth of a box
double height; /! Height of a box

b
int main (void)
{
Box Box1 (3.3,1.2,1.5); // Declare box1
Box Box2 (8.5, 6.0, 2.0) ; // Declare box2
if (Box1.compare (Box2))

{

cout << ‘‘Box2 is smaller than Box1’’ <<endl;

}

else

{

cout << ‘‘Box2 is equal to or larger than Box1’’ <<end];

}

return O;
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3.12 "yt BT (Empty classes)

WAt MUS FETT WS a9 Aae IF Ug fegT I@™T & mrad de¢ €7 ATEd &76-H1d (Non-zero) g7 J |

s

Example :

/I empty_classes.cpp

/I compile with : /EHsC

# include <iostream.h>

class NoMembers

{

};

using namespace std ;

int main ()

{
NoMembers n; // Object of type Nomembers.
cout << ‘‘The size of an object of empty class is :”’

<< size of n << endl;

Output
The size of an object of empty class is : 1.
feqt virae e BEt a7-Hlg ATElT € idt <3t ATt T1 fen g9 fegt vt e = At feg wigar usT
Jerdi
3.13 Assignment vs Initialization
WATEtsH e M3 festifi@reans €6 It MSIT- a1 GUdns g6 M3 fegt & Sudt GHH (uses) I5 |
wATEGH ¢ 3 fesifmsreams fon a9a <1 249 9 fa@fa feo Sug aaeane (context) feg =g AE I5 T
TYI-THJ AN JI¢ & | ug fegt € feu feg »izq fa®e-fes (Built-in) 37eT g€ty fA=’ fa int on double feg
s 541 Jer | fa€fa few €& Gudns fen an feu fige a9 faen (bits) & It amut o< o= |
inta=12; /finitialization, copy 0 x 000c to-a
a=12; /lassignment, copy 0 x 000c to a
Gd f3eEa (user-defined) 37T eIV € 3 U feg MBqr 39 &7 Jer I 7 Jo' &3t s &%
AT fapuT I—
class string {

public :

string (const char * init) ; //intentionally not explicit !

~string () ;

string (const string & that),

string & operator = (const. string & that) ;

string & operator = (const. char * Str) ;

void Swap (string & that) ;

friend const string // concate ~ at r

operator + (const string & const string &) ;

friend bool operator < (const string &, const string &) ;

private
string (const char *, const char *) ; // Computational
char * & ;

b

string = e Ei)' character string € &% initialise a1 fe3 IS &% 3T A Il

string :: string (const char * int) &

if (lint) init = ** *’;

S_ =new char [strlen (init) + 1];

strepy (S_1 init) ;

}

Destructor ?@ﬁwaﬁwﬁ@ﬂgw@?ﬁ

string :: ~ string () & delete [ ] S_, }

ISHEIIAS & HATHS MATEIEHC fammer yafas v I

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

37
string & string :: operator = (const char * str)}
if (! str) str= """,
char * imp = strcpy [new char [strlen (str) + 1], str) ;
delete[ ] S_,
S_ =temp;
return * this ;
}
3.14 class vs Object
wraHae (Object) : MABT AATT & Mrarde @ € H& (main) feAmAaT=t g€t 36— Aee M3 fad<ba (State
& Behaviour) | fAS fa &Y €F AZE (5™, ©HI) 3 fad<tma (€37, A7) | Aeeamd Wradde < WAST AT

T nrEdde € 3§ 4t € 7% fAn &7 My @83 3 MU Sans 9 I5 |
IS (class) : TS fea IgT T 2UBe A7 Blue Print T 7 »radde g8 € oH miger J | feq aomw feg
&153, nefea tws, Hug, nefed HEs 3 dredded I I& | €183 a&™ € Aee § du<t (hold) § 3 H3F
class € fag=t@ (Behaviour) &1
ey few fagr A7 AaeT J fa fea mirgaae »un feg fEfug ree w3 fad<ha e feq Aecamd §8% J 3
FB™ §T Blueprint I 7 Wradde IS8 S =9fanr AT JT|
3.15 WMd M2 MTEHIeH (Array of Objects)
IJlegwn e §u ma fAn €t erety “a@m” 32 & Wid e mEd o< F faur e J Mg e MraH de A g
d<d J9& SeI fAn “Identifier’ €t =33 13t AE! I, €0 fea g9 gwrgr ufae iz smer eety gt 31
Example :
# include <iostream.h>
const int MAX =100 ;
class Details
{
private :
int salary ;
float roll;
public :

void getname ()

{
cout << ‘‘\n Enter the Salary :”’ ;
cin >> salary ;
cout << ‘“\n Enter the roll :*’ ;
cin >>roll ;

}

void putname ()

{

cout << ‘‘Employees’’ << salary <<
““and roll is’” << roll << ‘\n’ ;

}

B

void main ()

{
Details det [MAX];
intn=0;
char ans ;
do {

cout << ‘‘Enter the Employee Number ::”’ << n + 1;
det [n++].getname;
cout << ‘‘Enter another (y/n) ?:" ;
cin >> ans ;
} while (ans ! = ‘n’) ;
for(intj=0;j<n;j++)

{
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cout << ‘“‘\nEmployee Number is ::”” <<j + 1;
det [j].putname () ;

3.16 §=IBSar mre fa§ W' fa®te Qudea (Overloading of New and Delete operator)

fsQ 3 fa@te (new and delete) Guded & mwt fan St I C++ Gudeq €t 397 G=9& 3 a9 Aaw I7 1 Ug fer
& E9% FI"?;>' UdHted 8= (accepting of parameter), 3 faeas a9& (value to return) M3 8" WTHI d9&
(place to declare) SO AreuTat @93t Uet I

WAt ATee I fa C++ fE9 new operator HHAT S (Memory allocation) F€t afamT ater 71 C feg fem <t
g7 3 malloc () €IHE € 93 3T AT T |

58w fowfte Quies & Geods aos & Ba @ Tt 7 7

1. HHat €t =5 € €3 3<% o9& Bt |

2. HHdt € €3 W3 U8t 396 (Allocation and deallocation) €T U3T (track) Jus Bt

3. HHdt € €3 € AW det 99 QuUdHs oda et |

Jot fea fimres &3t aret T 7 New "3 Delete Qudes &t G=adfsar & gg3 ot v 3dta &% &net J1

void * operator new (size_t new)

{
return malloc (nuon);
}
void operator delete (void * ptr)
{
free (ptr) ;
}
Example
The following example overloads the + operator to add two complex numbers and returns the result.
/l operator_overloading.cpp
/l compile with : /EHsc
# include <iostream.h>
using namespace std;
class complex
{
public :
complex (double r, double i) : re(r), im() { }
complex operator + (complex & other) ;
void Display. { } {cout <<re << **,”” << im << endl;}
private :
double re, im;
b
/[ operator overloaded using a member function
complex complex :: operator + (complex & other)

{

return complex (re + other.re, im + other.im);

}

int main ()

{
complex a = complex (1.2,3.4) ;
complex b = complex (5.6, 7.8) ;
complex ¢ = complex (0.0, 0.0) ;
c=a+b;
c. Display ();

A simple Message Header

// sample of operator Overloading
# include <string>
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class PIMessageHeader
{

std :: string m_ThreadSender;

std :: string m_ThreadReceiver;

//return true if the messages are equal, false otherwise
inline bool operator == (const PIMessageHeader & b) const

{
return ((b.m_Threadsender == m_ThreadSender) &&

(b.m_ThreadReceiver == m_ThreadReceiver));

}

//return true if the message is for name
inline bool is For (const std :: string & name) const

{

return (m_ThreadReceiver == name) ;

}

//return true if the message is for name
inline bool is For (const char * name) const

{

return (m_ThreadReceiver == name); //since name type is std :: string, it becomes unsafe if name ==
NULL

)5

3.17 2'€Y g&<dA& (Type Conversion)
fefamrfed ares=r feg fed yara € 3¢ & muar-wwar gu fee few@er feq mini afs 9| fen feg 3¢ &t
fea fam 3 g+t fam feg Suetat rfvs €t 91 fA fa 3fsmia (radian) 3 fSardt (Degree) few 3uetat,
U%g (Polar) 3° JdeMd%T (Rectangular) g Iu€ist mirfe | C++ feg 3u<tat &t feu yfafonm nimrgtane
(assignment) uded & 6<8F g9 & d1St 7 Haet I fA= far

varl =wvar2
feg varl M§VM2@??U‘]’fé?‘]?lﬂ'(integer)EW@MI@W@@M@HWHT@WETM
(value) St fea g7 & MATEIE (assign) At AT HaET I 1 fA= fd C3=C1 + C2//C1,C2 M3 C3 feq I@m &
WrEHdE IS |
fed yarg € smer mreterw & IgElat qurfess gvar i3t AEl I 3 Grd @& JE 63 &4t a3 AT |
HAG 37T MTEIHA MBIT- BT I 3T 3¢ € ITCIB! FEF SIHG g § g Uer J|

3.17.1 §fAa 37T ety feg d5<ania (Conversion between Basic Data Types)

fA® : Weight = Age
feg weight T 3727 28U @B < (float) I3 age ©f 37er ety fEdtag (integer) Jl

feg gufesq fed AUAS Sams § % JaeT I 1 age T M3 § float feg gew feet T1
gutfesg o feg fad g3 A9 fase-fea-&dHa (Built-in-Function) I # §fA STeT erelun fA<” fa char 3°
int, float 3 double ¥ feg ge® fég g5 |
qufesg € QU ferma fan feg s7er &t 3uetst gae & vee 3 fast Jist Aiet J, § feusifae eety
F&=IH& (Implicit Type Conversion) farar AT ol
quTfesd § §799 3° TEI e GUded (Type Cast operator) €1 T3 J9d, ST TSSIHS Td& BET
Jerfeat fagtt arett 9 | A fa int 3 float feu ge®< Bt gurfes I—

weight = (float) age;

ferr mae float ¥ f&r 9ot few v I & ety ame Qudeq fagr AT J|
float 3 int T MaAUSHHE ga=ans (Explicit Conversion) 8T It ame mus@=ar &7 fa Implicit
Conversion fEUBifAe da<=dna TTaT MUSTE A I |

3.17 2 wrEgHae M3 &R 37er eEluR € feg a5<IHE (Conversion between Object and Basic Data

Types)
aufesy fage Qo™ fase-fea-3mer eelum (Built-in-Data Types) € d&<9HS a9 AAET J A YrdTiiar T
TWTIT AUTE (Support) A3t ATET I | g9 ufggiz Smer eretun €t udhitfex (Primitive) STer ety feg
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3TCIBT e wiHt quTTesd € 97 &4t 3fg Aae faCfa aurfess & arg ufag g smer eeiun e BfFas
»3g &t U3T JE7 | fer J9d fed Magyds ITTIBT I96 BT Grd § B3 WMEH'd I6IHS SIHG 78S Ue

I gHd ufag g sTer eretun 3 8fR 32T eretun feg Ieetst &t yfafanm & Yare™ meter.cpp fe
ferarg &% mgemT famr 31

fa=* w3 fd feu qa=ans eams HEe §€ 6 ? (Where and How the Conversion function should exist

?)
gfAa erety 3 grg ufag iz eeiy feg 3uElst &et, da=ans Sans, deHedded (Constructor) € gU f&g,

gr9 Ufgg g a&™ € Mragde © feg ufggfng ger ardter J1

Constructor of a class Primitive data type : char, int, float etc.

Constructor (Basic Type)

{
//Steps for converting

// Basic Type to Object attributes
}

Fig. Conversion function : basic to user-defined

few 37 gr9 ufae iz eety 3 8fa 3er eety fau Iaeia! B2, Ta=dns eans, Quded eams € gU
feg, grg ufse iz a&™ & mragnde © feg ufsgrfns der gdter J1 Qudeg dans & G=adfss ser-
ety fan feu et mrgamie &7 92, © gy feu < ufgerfas a7 AgeT 9

Keyword operator Primitive data type : char, int, float etc.

operator Basic Type ()
{

//steps for converting
//object attributes to Basic Types

}

Fig. Conversion Function : User defined to Basic

s - meter.cpp

//Conversion from Meter to Centimeter and Vice-versa
# include < iostream.h >

//Meter class for MKS measurement system

class Meter

{

private :
float length < //kength in meter
public :
Meter () /[constructor O, no arguments
{
length =0.0 ;

//Conversion for Basic data-item to user-defined Type
/MMnitlength is in centimeter Unit
Meter (float Initlength) //Constructorl, one argument
{

Length = Initlength/100.0 ; //Centimeter to meter
}
//Conversion from user-defined type to Basic data-item
/li.e. from meter to centimeter

operator float ()

cout << * length (in meter = ** << length ;

}
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15
void main ()
{
//Basic to user-defined conversion demonstration section
Meter meterl; //user constructor 0
float length1;
cout << ‘‘Enter length (in cms):’’ ;
cin >> lengthl ;
meter] = lengthl; //converts basic to user-defined uses construction
meter] . show length () ;
/luser defined to Basic conversion demonstration section
Meter meter 2 ; //uses constructor 0
float length?2;
meter2. (Tet length( ) ;
Length2 = meter2 ; //converts user = defined to basic uses operator float)

cout << * Length (in cms) = *“ << Length 2°7 ;

}

Output :

Enter length (in cms.) : 1500
Length (in meter) = 1.5

Enter length (in meters) : 1.669
Length (in cms.) = 166.900009

@ JY< Gar 9%t (Points to Remember) :
1. g% fea 3dtar I fam &7 »rt 37T w3 €1 € a% Afuz Somsn § feds Aae gt
2. fed IB™H & 3¢ H'Yd M3 H'9d SIHG Acfed = d AdE I& |

3. A&Hedded fed U™/ HEd Sams 4, fAr ©F I g™ € mranae & festms g gaaT I

4. feg anit FaHeaes fed »rarae & gHd »rarde 3 fesimseia a9s Bt Tafamr At J|
5. Idtegsn T G w9 fam & eely “aE™” 92 & M9 me mMraHden faar FieT 3

6. 57¢ &t fea famn 3 grdt fam few Suetat & eety ae=ans fagr Aer J1

IEL ]

(Exercise)

1. 87 gt gg—

N.....o....... INHT Uaf&a Aons feg f3a@ne a3 A9 75 |
2. WA ©f feR3™=TI& ... MI oo,

2. Y5 & 837 fe6—

.Hﬁ!%ﬁf&@m%ﬁ(::) Scope Resolution@ﬁ?ﬂ'é"ﬁﬁﬂi?’%&l

. Aefed 3TeT H'9d M3 H'9d SIHGH I7d AEaTdt fef |

. IBH T&HUS 99 fenad a7& Areardt fe€ |

. I&ASIACT ot I ? Gurade Afaz ©F | feu fsAedded & fa= Suar J ?
. MrEHdeH M3 SR 37eT ey feu da<=ans f yfdfomT & |

. WrEHaE M3 TS feg izg IR |

A N AN W N

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

42

7. M3 e e den foan & faur Aier § ? @vgds 5% X |
8. fsQ (New) M3 f88te (Delete) Gudes & =983 a9 &t F3 fa€ Uet g ?

9. 3T CAWS AT Ju IS ?
10. C++ fe9 ‘this’ pointer (Wfeeg) € =33 faf aist AT T ?

Lab Activity

Classes

Program 1:

// classes example
#include <iostream.h>

using namespace std;

class CRectangle {
int x, Vv;

public:
void set_values (int, int);
int area () {return (x*y);}

}i

void CRectangle::set_values (int a, int b) {

X = aj;
y = b;
}
int main () {

CRectangle rect;

rect.set_values (3,4);

cout << "area: " << rect.area();
return 0;

Program 2:

// example: one class, two objects
#include <iostream.h>
using namespace std;

class CRectangle {
int x, vy;

public:
void set_values (int, int);
int area () {return (x*y);}

}i

void CRectangle::set_values (int a, int b) {

X =1a;
y = b;
}
int main () {

CRectangle rect, rectb;

rect.set_values (3,4);

rectb.set_values (5,6);

cout << "rect area: " << rect.area() << endl;
cout << "rectb area: " << rectb.area() << endl;
return 0;

Program 3:

// example: class constructor
#include <iostream.h>
using namespace std;
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class CRectangle {
int width, height;
public:
CRectangle (int, int);
int area () {return (width*height);}
bi
CRectangle::CRectangle (int a, int b) {
width = a;
height = Db;
}
int main () {
CRectangle rect (3,4);
CRectangle rectb (5,6);
cout << "rect area: " << rect.area() << endl;
cout << "rectb area: " << rectb.area() << endl;
return 0;
}
Program 4: Qj‘:\\‘
NN
// example on constructors and destructors F S
#include <iostream.h> ‘\\\
using namespace std; \A‘\__\ )
A\
class CRectangle { Q\.}\ \")
int *width, *height;
public: \\\
CRectangle (int, int); %
~CRectangle ();
int area () {return (*width * *height);} o
}i \\
A\
CRectangle: :CRectangle (int a, int b) { \ \
width = new int; ‘\ AN
height = new int; AN
*width = a; \”‘-‘

*height = Db;
}

CRectangle::~CRectangle () {
delete width;
delete height; “

}

int main () { %
CRectangle rect (3,4), re (5,6);
cout << "rect area ct.area() << endl;
cout << "rect ea: " << rectb.area() << endl;

return 0;

ing class constructors
ostream.h>

class CRectangle {
int width, height;
public:
CRectangle ();
CRectangle (int, int);
int area (void) {return (width*height);}

}i

CRectangle: :CRectangle () {
width = 5;
height = 5;

}

CRectangle: :CRectangle (int a, int b) {
width = a;
height = b;

}
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int main () {
CRectangle rect (3,4);
CRectangle rectb;
cout << "rect area: " << rect.area() << endl;
cout << "rectb area: " << rectb.area() << endl;

return 0;

Program 6:

// pointer to classes example
#include <iostream.h>
using namespace std;

class CRectangle {
int width, height;
public:
void set_values (int, int);
int area (void) {return (width * height);}

}i

void CRectangle::set_values (int a, int b) {
width = a;
height = b;

}

int main () {
CRectangle a, *b, *c;
CRectangle * d = new CRectangle[2];
b= new CRectangle;
c= &ajy

r
a.set_values (1,2); A Y

b->set_values (3,4);

d->set_values (5,6); ‘
d[1l].set_values (7,8);

cout << "a area: " << a.area() << end \

cout << "*b area: " << b->area(

cout << "*c area: " << c->area(

cout << "d[0] area: " << d[0]

cout << "d[1l] area: " << d[l \

‘uf’

deletel[] d;
delete b;
return 0;

Classes -lI

Program 7:

// vect
#include
using n

o oading operators example
. h>

cl C r {
public:
int x,Y;
CVector () {};
CVector (int,int);
CVector operator + (CVector);
}i

CVector::CVector (int a, int b) {
X = a;
y = b;

}

CVector CVector::operator+ (CVector param) {
CVector temp;
temp.x = X + param.Xx;
temp.y = y + param.y;
return (temp);

}

int main () {
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CVector a (3,1);

CVector b (1,2);

CVector c;

c =a + b;

cout << c.x << "," << c.y;
return 0;

Program 8:

// this
#include <iostream.h>
using namespace std;

class CDummy {

public:
int isitme (CDummy& param); \A\

}s AN\ )
int CDummy::isitme (CDummyé& param) D
{ .t o

if (&param == this) return true; A\ \

else return false; T
}

int main () { N

CDummy a; D

CDummy* b = &a; N
if ( b->isitme(a) )
cout << "yes, &a is b"; “

return 0; A

Program 9: Y
// static members in classes
#include <iostream.h>
using namespace std; o,
class CDummy { RQ
public:

static int n; v

CDummy () { n++; }

~CDummy () { n-— ' \‘

int CDummy: :n=0;

}i

CDumm ew CDummy;
<< endl;

Dummy::n << endl;

Pointers

Program 10:

// my first pointer
#include <iostream.h>
using namespace std;

int main ()

{

int firstvalue, secondvalue;
int * mypointer;

mypointer = &firstvalue;
*mypointer = 10;
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mypointer = &secondvalue;
*mypointer = 20;
cout << "firstvalue is " << firstvalue << endl;

cout <<
return 0;

Program 11:

"secondvalue is "

<< secondvalue << endl;

// more pointers
#include <iostream.h>
using namespace std;

int main

{

0)

int firstvalue = 5, secondvalue = 15; A
e o1, QAN
in piy Pz
N
pl = &firstvalue; // pl = address of firstvalue F N N
p2 = &secondvalue; // p2 = address of secondvalue \\\
*pl = 10; // value pointed by pl = 10 O\ )
*p2 = *pl; // value pointed by p2 = value pointed by pv\'v
pl = p2; // pl = p2 (value of pointer is copie@\ A
*pl = 20; // value pointed by pl = 20 \\ o
B, e
cout << "firstvalue is " << firstvalue << endl;
cout << "secondvalue is " << secondvalue << endl;
: return 0; “
AN
LN
o« NN\ D
Program 12: \\ \\
\J
// more pointers
#include <iostream.h>
using namespace std;
F
int main ()
{ N
int numbers[5];
int * p; v
p = numbers; *p = 10;
p++; *p = 20; N
p = &numbers[2]; *p 30
P = numbers + 3; * ;
p = numbers; +4) = 50;
for (int n= n ++4)
cout < u << ",
return
}
Pr %
// increaser
#include <iostream.h>
using namespace std;
void increase (void* data, int psize)
{
if ( psize == sizeof(char) )
{ char* pchar; pchar=(char*)data; ++(*pchar); }
else if (psize == sizeof(int) )
{ int* pint; pint=(int*)data; ++(*pint); }

}

int main

{

0

char a = 'x';
int b = 1602;
increase (&a,sizeof(a));
increase (&b, sizeof(b));

cout << a << ", " << b << endl;
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return 0;

}

Program 14:

// pointer to functions
#include <iostream.h>
using namespace std;

int addition (int a, int b)
{ return (a+b); }

int subtraction (int a, int b)
{ return (a-b); }

int operation (int x, int y, int
{

int g;

g = (*functocall) (x,Vy);

return (qg);

}

int main ()

{

int m,n;

int (*minus) (int, int) = subtraction;

m = operation (7, 5, addition);
n = operation (20, m, minus);
cout <<nj;

return 0;

Destructor

#include <iostream.h>

#include <cstdlib.h> P

using namespace std;

class myclass { < \
int *p; \)
public:

~myclass () ;
int getval() { ret
}i

myclass (int 1i); \ A )
}

myclass: :mycl i )
{
ing p\n";

}

// use destructor to free memory
myclass::~myclass ()
{
cout << "Freeing p\n";
delete p;
}

void display(myclass &ob)
{

cout << ob.getval() << '\n'j;
}

int main ()

{

myclass a(10);

Allocation failure.\n";
// exit program if out of memory

47

(*functocall) (int, int)) A
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display(a);

return O;

}

Exercise

1. Find out the errors if any:

(a) #include <iostream.h>
using namespace std;

class cl {

int i; // private by default
public:

int get_1i();

void put_i( J);
bi

int cl::get_1i()
{

return i;

}

void cl::put_1(3) A\

{ AN N

i=3;

[N
N\
) o\ Vv

int main() A
{

cl s;

s.put_1i(10); AN
cout << s.get_i() <<endl; V\

return O; A N
}

Y
g

(b)
#include <iostream.h> F N
using namespace std; Q
// Class to represent a b “
class Box v
{

\ -

public:
double length;
double brea ;
double heig

breadth (bv),

// Inli i zation
Box (doub =1.0, double bv = 1.0, double hv = 1.0):1length(1lv),
height (hv)

Q ut << "Box constructor called" << endl;

// Function to calculate the volume of a box
double volume ()
{
return length * breadth * height;
}
}i

int main ()

{
Box firstBox(80.0, 50.0, 40.0);

// Calculate the volume of the box
double firstBoxVolume = firstBox.volume ()
cout << endl;
cout << "Size of first Box object is "
<< firstBox.length << " by "
<< firstBox.breadth << " by "
<< firstBox.height
<< endl;
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cout << "Volume of first Box object is " << firstBoxVolume
return 0;

}

Us-4
ﬁ a ﬂan

4.1 fesddtew

C++ Y3-T93 A7 979-979 feravs € fAuig er 96937 578 Ag faet J|

C++ Tt I&THA (classes) & FU-TY IMfant 578 HF feravs ai3T A Aaer 7| fea g9 fan a&™
(class) & foUE M3 He J95 QUI3 o5 UGTHIw EHTaT MTUST Figds MEH'd feHaHs a1 7 AgeT §
7T =33 feg fenrfen 77 AaeT T 148 / vy 39 €3 fen 397 <t a&™ (class) f3nma aaa ufost Hger
TSN (class) Tt femmaT™=T (Properties) & HZ femays atgT aer 1 €9 yfafenr fam ot a<t asm
(class) & YTt am™ fag fanma otz Aier 9, feasddtem mu=g@<t 9|

YISt IBH & T (base) TBH wriimT ATeT I M3 &<t a8 & fsardies/Ag aom fagr ater 31

4.1.1 fsodles amm fegatdera ?

fgaretes a&™ 87 (Base) a&™ 3 g¥ A AdtwT fermar=r grfae aa<t 7| fed g@m feg aet @9 Enant
fear 3 famer fermzret um &t 95 | fer faordtes awm fan & fed 87 g™ & fios dtesn
(heritance) M3 fed € &% frmeT &7 I@™T & HBIUS feadatesn (Multiple Inheritance) fagr 7ier I | fea
ISH T 9N (traits) fea 3 frmimer @™ 3° < grfae a3 AT 95 | fen UAA & Telddias feaddten
(hierarchical inheritance) fagr AT J|

€1 feut fam feu foea g™ § Tndt fagreies aam feg faele aigr afer J1 67 § Wadld=s feaddien
fagr Arer 91

Single Inheritance

Hierarchical Inheritance
Multiple Inheritance

C D

Hybrid Inheritance
Multilevel Inheritance

WAt fen 979 fergTg &% »iar u3Tar|
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4.1.2 S9fe<s B (Derived class) Ufggaa daaT
fear mmH fsaretes g™ & ufggTiig dos = 3dtar few 397 I—

class derived-class-name : visibility-mode

4 4 ferifaset H= AF miAW AUHeT g (Visibility Mode or Access Specifier)
feg mive g9eT I fg 87 a&™W € I Yretee 39 3 f3oetes I« 9 A7 usfea 39 3 feadies iv 75 |
1. class ABC : private XYZ
{

members of ABC // private derivation

};

2. class ABC : public XYZ
{
members of ABC //public derivation
};
3. class ABC: XYZ

{
members of ABC //private derivation by default

1
4 2.1 private Derivation
A< fex 97 aw™ f&HT 39 3 f3adies au™ 3 fesdfae It T 3T 97 I8 € USfBa HEd f3aeles a&™
T yrElee HE9 g€ AT 76 | fon BEt 97 g™ © usfed Hag fsadies g™ € dans Heg 3° dt mam &3
A" AdE 75 |
v fsgretes a&m € »rarde (Objects) & »AH &It I3 AT |
4 2 2 yafga 3d<ns (public Derivation)
e 97 I8H Udfgq 39 3 feadfde It I 3T 97 a8 € ysfaa Hadr fsareles a8™ & usfsa Haad 9
e 36|
4.2 .3 {Cafes Sd<ns
feq Yeafes Hag »rust ot a@™ feg mrue It Sars € HEd 3 AW &3 A AAe 35 |

Class base

A 4

Class derived

\\__/

A 4

/ A

Base b

A

w
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4 2 .4 SIS SHLHS

IS S9IeHS & WHT IoT feut Geee 575 AMY Aae 9f—
class A /lgrand parent

{
};
class B, : virtual public A //Parent 1
{
};
class B, : public virtual B //Parent 2
{
};
class C : public B, public B, //Child
{
................ /lonly one copy of A
............... /fwill be inherited
};

A fed W § TTTHF TH class e AT I 3T C++ fog fowrs Ifienr wier § fa a&m <t fea ot
anit (copy) feadfae (inherit) I 70 TIgHS 87 IB™H w3 faoeles 90 a&mw feu fea 3° <u feasdfeew ug
(path) 3= | IS virtual M public fom <t B3t feg =93 7 FaE T |

4.3 IH& G=agreifsar

fae fo vt ug 99 OF fa G=a8fEar 87 m It T 7 € Soms fed 9t a™H € &% 978 A7 I6 Ug A7 37
WHH:T)?I?(argument)mmﬂﬁﬁﬁﬁﬁmwm(argument)Wﬁ@%lméﬁﬁﬂ'
feg &3 A&d< (generate) FI&T UeT J | feT W IH™H & »iwd < T Ade™ I J I&™W € g7J9 < |

G=gareitfsar @0 T g€t I A% AT IS (child) IB™ & 87 a&™W 3 FIEL (Drive) d9€ T 3 578 It
¥H I&™H € HES (method) AT €THS & TEIBTF (child) IBH € ams (fAR € MagM e (argument) fed fAd S99
A feq 2rely € 3<) 3 FUBN (replace) AT 9e% few T | feg G=a&f3ar aat It uq feg AZaBIHE It J|

4 .4 G=aBfsar vs Gegareifsar

1. G=g8fsar »e ans GF AN It I 7 fead a@™ & gdt g& 3 fesdfae (Inherit) 3T AET I
G=aBfsar fast fesddten € <t T A=t I

2. G=aBfsar feu ans fAAIBET (Signature) MHBaT It ITdtet I fAn € wigw I fa 99 me magie A
ZTEN WTE WTIIIH € MBI IS ITIIE I5 | G=garelfsar feu dans fAard g fea mis der gdter J1

3. G=aaTElfSar danE AIY (scope) feg Tt mdar I T& Ud G=a&faar sams fea ot Aav feg de 95|

4. < f39Etes IB™W & 97 a&H 3 JF J9 AT MBdT A J9&T 9= 3T G=gareifsar €t Age3s Uet I

5. G=aBfsar &t =93 §F A i3t AtEt 9 AT A fea It s € o IOtE J€ 95 ud §ust € »iggmie
MBIT I IS |

G=gBfsar €v ufgemr J fan feu fea a1 € JEt &aHs §€ I& Ug §UaT € mrggmie AT $99 M€ WagMm e

MBI JE IS |

Gergae—

void Foo(int);
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void Foo(int, int) ;
void Foo(char) ;

G=aaretfsar feu fea &oms 7 fo &7 g™ feg ufsgfng T Onet o<t ufggm fsarfees awm feu faut
At I

Seage—

class base

{
public :
int Foo ( )
{

return 1 ;

|5
class derived : public base
{
public :
int Foo ()
{
return 2;
}
|5
feqr 90 a® W feg Ivt G=98 33 &ans T Fae & # fa f3avtes au™w feg 6=z i3 A" Fae 35 |

4.5 fesdateasH v/s d5eaH e (Inheritance v/s Containment)

Public class Public class terrier
Dog

Public class Dog

is a relationship

public class
terrier:Dog )
containment
Inheritance (block- box)

(white-box)

it fesddtesn & Tele g/an (White Box) €t &fg AaE I7 7 a3 € S 93 (reuse) J9T J fAneT mag I
fa fsaetes a&™ feg 97 I&™H € I »iegal IS AfHS J€ I5 | feT HEIUABHS (Encapsulation) € AT &
THeT J

C++ feg g3 €t ¥z =93 v fea 99 Idtar <t I fAm & daeare (Containment) Sfde IF M3 feg a3 €t vz
TI3 (reuse) €@ TBF TIH (Black-box) ITTEET J | §H I&H I° SITI< dds ©f §F I, fox o<t I&H §H IBH
@ fAge fea feasnean (Instance) 3T (create) &t I 3 fon feasnean (instance) & AdIE ST I®H I IBH &
USf&a Hean (public Members) Ei;‘ WA (Access) IJ AET J 1 97 aB™H & feasnean (Instance) § 98 g9 faar
7 Aaer J faffa sadle aumw <t fushisens (Implementation) 1S (detail) €3 aet WAH (access) &dt
gfder|

&< : vt fex IBH & »ied Wad d¢ & o8t ffsHESN (Instance) Create ST IS T |

4 6 i fesddtesn (Single Inheritance)
fea s9dte & fAn ©f fAde fea 97 o™ J<t J, o fesddtesn afas @t J|

A

L Single Inheritance
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G it fem & fea s enmar AHse o | Jo fou Jaro feg fed SR a®W B I 3 STele a8 W D J1B
e feg fea yreiee s7er Hye, fea uafsa s Wae 3 f3w vafea iae sams 96 | a&w D fev fea yeiee
2T HEd 3 € YIS HEd Sans I5 |

# include <iostream.h>

class B

{
inta; /lprivate ; note inheritable
public :
int b; /Ipublic : ready for inheritance

void get_ab () ;
int get_a (void) ;
void show_a (void) ;

B
class D : public B //public derivation
{
int C;
public :
void mul (void) ;
void display (void) ;
B
void B :: get_ab (void)
{
a=5;b=10;
}
intB::get a()
{
return a;
}
void B :: show_a ()
{
cout<< ‘‘a=""<<a<< ‘“‘\n’’;
}
void D :xmul ()
{
c=b*get.a()
}
void D :: display ()
{
cout<< “‘a=""<<get_ a()<<‘\n”’;
cout<< “b=""<<b<< ‘\n”’;
cout << ‘‘c ="’ << c << ‘“\n\n”’
}
...
int main ()
{
Dd;
d.get_ab ();
dmul ();
d.show_a ()
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d.display () ;
db=20;
d.mul ();
d.display ();
return O ;

Output :

a=>5

a=>5

b=10

c=50

a=>5

b =20

¢ =100

feg o™ D, a®™ B & usfea 3dtens J1 fen g9a D, B € A9 usfsa HEdn § fesddte a9 gdt 1 few

39" B I%™ (§H I&™W) € USfsd HEd, D a8 (f3arele a&m) er €t usfed g J1 B a&™ € Yrelee Hyq,
D I&H €T feaddie &d1 a3 AT Ao |

4.7 WSS fesddtesH (Multiple Inheritance)
fea s9dte g™ fAn t fea 3 famer 87 I&™HT Jet T | HBdus fesddifes afas@et I

A B

fea awm, fea 3 fammer a@mT € Medtfa@en (attributes) fesdfae g9 AaEt I1 HaSUs fesddtesn feg
nrfarr feet T fa fea st ao™ ge@< &t fea 3 fimer g@m € S9aF (features) § H3 & (combine),
Hgm3t f4E (starting point) € 3g7 <93 Aoe I7 | feg feq 8¢ 9 & IgF I H IF IS MUSIHF I BT I3 TF
fuG 3

mother father
child

s :
# include <iostream.h>
class M
{

protected :

int m;
public :

void get_on (int) ;
B
Class N
{
protected
intn;
public :
void get_n (int);
1
Class P : public M, public N
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public :
void display (void) ;
|5
void M :: get_on (int X)
{
m=x;
}
void N :: get_n (int y)
{
n=y;
}
void P :: display (void)
{
cout<< ‘“‘m=""<<m<< ‘“‘\n’’ ;
cout<< ‘“‘n=""<<n<< ‘“\n’’ ;
cout<< ‘“‘m*n="<<m¥*n<< ‘“\n”’ ;
}
int main ()
{
P.P;
P. get_m (10) ;
P. get _n (20);
P.display () ;
return O ;
}
Output :
m=10
n=20
m *n =200

55

4.8 WBABTH fesddiew (Multilevel Inheritance)
€9 yfgn fam few fea g™ & feordie gam 3 ¢t soete disT Aer 7, vadises feaddtem auget J1

A

——» Grand Father

——» Father

— Child

feq B A, fsaTdle 8™ B Tt 97 9&H €7 oH Jdel I F IBH B, fsaTele & C &t 97 aB™H &7 IH
gaet 1 B a&W § feeaiisite 7 a&™ (Intermediate Base class) € 39 3 Arfenr wer g fa@fafes A3 Ce
feg fesadten v f&a 9=@<t 9195 ABC & feaddtesn g fagr Aer 31

classA:{ ... }; // Base class

class B : public A {......... } ; //B derived from A
class C : public B {......... }; //C derived from B

s :
#include <iostream.h>
class student

{

protected :
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int roll_number ;

public :
void get_number (int) ;
void put_number (void) ;

};

void student :: get_number (int a)

{

roll_number = a;

}

void student :: put_number ()

{

cout << ‘“‘Roll Number : >’ << roll_number << ‘“‘\n’’ ;

}

class test : public student //first level derivation
{
protected :
float subl ;
float sub 2 ;
public :
void get_marks (float, float);
void put_marks (void);

I
void test :: get_marks (float x, float y)
{
subl =x;
sub2 =y ;
}
void test :: put_marks ()
{

cout << ‘““‘Marks in SUB 1 ="’ << subl << ‘““\n”’ ;
cout << ““Marks in SUB 2 ="’ << sub2 << ‘“\n’” ;

}

class result : public test //second level derivation
{
float total ; //private by default ;
public
void display (void) ;
B
void result:: display (void)
{
total = subl + sub2 ;
put_number (),
put_marks ();
cout << ““Total =" << total << ‘““\n’’ ;
}
int main ()
{
result student 1 ; // student 1 created
student 1 . get_number (111) ;
sutdent 2 . get_number (75.0, 59.5) ;
student 1 . display () ;
return O ;
}
Output :
Roll Number : 111
Marks in SUB 1 =75
Marks in SUB 2 =59.5
TOTAL = 134.5
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4 9 fggrgaita® fesddien (Hierarchical Inheritance)
faardtas feaddten fagr Aarer 9| fAs fa Jat &3 foz9 feg Sfm famr g ¢

student

A

arts engineering medical

mech elec. civil

4.10 TTetefas fesddie  (Hybrid Inheritance)
Hag fen 3g7 € ge3T o 7 fa fea YaeH & famarets ads @ma fea 3 famer 3g7 &t fesddten &t
T93 JIST U= 3IT H &< feaddien g3ait, §n & gretafes feaddie fagr Ar<ar |

student

test spons

TR

result

4.11 87 %A 3 faarete & W feg a5<IHS (Conversion between Base class and Derived class)

g 3 C++ & 9% T 37 fea &7 a&™W € feasHSHH (instance) & f3areie awm fev fast fart ga<ars
Muded (Conversion operator) € d&<de (Convert) &4 d13T AT AAET| Add II'F I& fIIele T&H €
feaHean, 0 a&™H € IIeEs € 39 3 AT J 3T 3t fen § feoele g™ feu ame a9 Fae T

class Base {

public :

Base { } {}

virtual void f () {

cout << ‘“‘fbase’” <<endl;
{

1

class Derived : public Base {

public :

Derived () { }
void f () {
cout << ‘‘fderived’’ <<end 1;
}
1
int main( )

{

Base * b =new Derived () ;

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Derived * d = (Derived *) b ;
Base * b2 = new Base ();
Derived * d2 = (Derived *) b2;
b—f(); //fderived

b2 —-f(); //fbase
d—f(); //fderived
d2 > f(); //base

return O ;

58
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Wg U Wl 9i%T (Points to Remember) :
1. 89 yfgo faw feg <t ao™ & uarst oo™ feg fanrme aitgr Aier 3, fesddten afox @<t T1

2. feritfaset s & viim Alvterfeg feg AiEe g9er J fa 97 g™ € g Yreiee 39 3 fsadies i€ 96
A" yafsa 39 3 feareted Je & |
3. G=gaelfsar feu fea &anus 7 fa 97 auw feu ufggna I Gret o<t ufsgmr fsadtes a&™ feg
et 7iet I
4. fesddten gt yare &t <t I fae fa e, Weedus, vadts =, faaadtas W3 aetefes fesddten|
L]
(Exericse)
1. y'81 gt 35—
1. IJ@&H G feus Quas €rd ... ST AT ATET J |
2. YT TEHE oo fagrAer IS sAITETHE ..o fagr ateT J1
3. fea fagdleaem A et fed SHIEHIT G ..o fagr AT 31
4. i, e SIHE X AN It I 7e° fea a@™ § gl ag 3 feadfee star afer 3|
5. e, 3 €t U3 <93 €T 984 9H Jfasger J|
2. ypa* & 37 fef—

1. fesddten &t yfgmr v <des a9 |

. feagdten St famnt €7 |

. WAW AUTteTfed 3 fea &< fob |

. ams GeagEifgarer At mgg I ?

. MBS I HEBB=w feaddien feg »iga SR
. o fesddten <t G@eraae nfas fenrfimr ad

wnw B~ W N

[e)}

LAB ACTIVITY
1.
#include <iostream.h>
using namespace std;

class A |

int data;

public:

void f(intarg) { data = arg; }
int g() { return data; }

}i

class B :-public A { };

int main () {

B obj;
obj.£(20);
cout<<obj.g() <<endl;

}

2.
#include<iostream.h>
usingnamespacestd;
class A

{

public:

void display ()

{

cout<<"Base class content.";
}
}i

class B :public A
{

}i
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class C :public B
{

}i

int main ()
{

C c;
c.display();
returnO;

}

3.
#include <iostream.h>

using namespace std;

AN
// Base class A AN

class Shape A ™

{
public: A

voidsetWidth (int w) <\ N\
{ LYLN B

width = w; ‘\
} A N \‘;
voidsetHeight (int h) N\

{ N

' A Y
height = h;
}
protected: ™
int width; A
int height; @ v\

}i

// Derived class R,

class Rectangle: public Shape

{

public:

intgetArea () F
{

return (width * height); “Q
}

i \9,

int main(void)

{ \‘

Rectangle Rect;

Rect.setWidth (5
Rect.setHeight (7)

// Pri of the object.
cout<< " <<Rect.getArea() <<endl;

re

}

When the above code is compiled and executed, it produces following result:

Total area: 35

4.

#include<iostream.h>
usingnamespacestd;

// Base class Shape
classShape

{

public:
voidsetWidth (int w)
{

width= w;

}
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voidsetHeight (int h)
{

height= h;

}

protected:

int width;

int height;

}i

// Base class PaintCost
classPaintCost

{

public:

intgetCost (int area)

{

return area *70;

}

}i

// Derived class A

classRectangle:publicShape, publicPaintCost A
( AN
public: N
intgetArea() o \
{ . N
return(width * height); <\ N\
} ‘\‘\;\%.;
bi N @

; AW |

L N A 4
int main(void) \‘
{ \

S
RectangleRect; \
int area;
&
AN
Rect.setWidth (5) ; A
Rect.setHeight (7); - Y\
IS \ A
area=Rect.getAreal(); \\ \\
A

// Print the area of the object.
cout<<"Total area: "<<Rect.getArea ()<< 1;

// Print the total cost of pain

cout<<"Total paint cost: $"<<Rect.g (area)<<endl;
returnO; “

| NS

When the above code is iledM%xecuted, it produces following result:

Total area:35
Total paint t: 0

S

#include<iosteram.h>
#include<conio.h>

Class M

Protected:
Int m;
Public :
Void get_M();
bi
Class N

Protected:

Int n;

Public:

Void get_N();
}i
Class p:public M, public N
{

Public:
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Void disply(void);
}i
Void M ::get_m(int x)
{
m=x;
}
Void N::get_n(int y)
{
n=y;
}
Void P::disply(void)
{
Cout<<”"m="<<m<<endl;
Cout<<”n="<<n<<endl;
Cout<<”"m*n="<<m*n<<endl;
}
int main ()
{
P p;
p.get_m(10);
p.get_n(20);
p.display();
returnO;

OUTPUT

m=10
n=20
m*n=200

6

#include<iostream.h>
#include<conio.h>
class B

{

int aj;

public:

int b;

voidget_ab();
intget_a();
voidshow_a () ;

i

class D:private B v
{ %
int c; \

public:
voidmul () ;

void display();

s for a and b";

return a;
}
void B::show_a() {
cout<<"a= "<<a<<“\n”;
}
void D::mul ()
{
get_ab();
c=b*get_al();
}
void D::display ()
{

show_a () ;
cout<<"b= "<<b<<”\n”;
cout<<"c= "<<c<<"\n\n";

}

void main ()

{

clrscr();

A\Y W
AN
F ‘\§%
\\\
-
“®© L%
s C\*"
N %
L N A 4
N\
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OUTPUT

A=5
A=5
B=10
C=50

A=5

B=20
C=100

7

#include<iostream.h>
#include<conio.h>

class student

{

public:
intrno;
//float per;
char name[20];
voidgetdata ()

63
D d;
d.mul();
d.display();
d.mul () ;
d.display();
getch();
}
A U
Q)
N %y,
- T
.t o
\ N\
N
“®© L%
A\
e\
S
NN
.
\\\\\\ %
@
AN
AW
N AV o N
« \\L »
A N
A
A |

| (\Q
cout<<"Ent ol \t";

cin>>name;

}

bi

class marks : i tudent
{

public:

,m3, tot;
per;
oidgetmarks ()
{

getdatal();

cout<<"Enter Marks 1

cin>>ml;

cout<<"Enter Marks 2 :-

cin>>m2;

cout<<"Enter Marks 2

cin>>m3;
}
void display ()
{
getmarks () ;

cout<<"Roll Not \t Name \t Marksl \t marks2 \t Marks3 \t Total \t

Percentage";

cout<<rno<<"\t"<<name<<"\t"<<ml<<"\t"<<m2<<"\t"<<m3<<"\t"<<tot<<"\t"<<per;

}
}i
void main ()
{
studentstd;
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clrscr();
std.getmarks () ;
std.display () ;
getch () ;

8

#include <iostream.h>
using namespace std;
class A {

int data;
public:

void f(intarg)
int g()
}i

{ data =
{ return data; }

arg; }

class B {
public:
A x;

}i

int main() {

B obij;
obj.x.f(20);
cout<<obj.x.g() <<endl;
// cout<<obj.g() <<endl;
}

9

#include<iostream.h>
usingnamespacestd;

classArea

{

public:
floatarea_calc(floatl, float b)

64

iy
{
return 1*b;
: ,...\

N
classPerimeter “

{ Q\\)

public:

floatperi_calc(floa %
{
return2* (1+b) ;

breadth;

Rectangle(): length(0.0),
voidget_datal()

{

cout<<"Enter
cin>>length;
cout<<"Enter
cin>>breadth;

}

breadth(0.0) {}

length: ";

breadth: ";

floatarea_calc()

{

/* Calls area_calc()

returnArea::area_calc(length,breadth);

}

floatperi_calc()

{
/* Calls peri_calc()

s derived from classes Area and Perimeter. */
ivateArea,privatePerimeter

of class Area and returns it. */

function of class Perimeter and returns it. */
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returnPerimeter: :peri_calc(length, breadth);
}
}i

int main ()

{

Rectangle r;
r.get_datal();

cout<<"Area = "<<r.area_calc();
cout<<"\nPerimeter = "<<r.peri_calc();
returnO;

}

10.

PROGRAM: PAYROLL SYSTEM USING SINGLE INHERITANCE

#include<iostream.h> A

#include<conio.h> A\ A N
A |
A W A\ 4
class emp Y\
{ F ‘\i
public: | B N
int eno; ~ N\ \
char name[20],des[20]; N \Y‘T\\‘v‘
void get () N
o\ V
{ L 4
cout<<"Enter the employee number:"; \\\
cin>>eno; AN
cout<<"Enter the employee name:"; \
cin>>name;
cout<<"Enter the designation:"; ‘“
cin>>des; ' \O“\
} % A
}i & \ ©
D N N
AU
class salary:public emp V
{
float bp,hra,da,pf, np;
public:
void getl () oy,
{
cout<<"Enter e ic pay:";
cin>>bp;
cout<<"Ent W@n Resource Allowance:";
cin>>hr

cout< er‘E\g‘bearness Allowance :";
cin>>da;
c <<"Ent he Profitablity Fund:";
c1l ;

}

void calc
{ \
np=bp+hra+da-pf;
Wi
i lay ()

cout<<eno<<"\t"<<name<<"\t"<<des<<"\t"<<bp<<"\t"<<hra<<"\t"<<da<<"\t"<<pf<<"\t"<<np<
<ll\nll;

}

}i

void main ()
{
int i,n;
char ch;
salary s[10];
clrscr();
cout<<"Enter the number of employee:";
cin>>n;
for (i=0;i<n;i++)
{
s[i].get();
s[i].getl();
s[i].calculate();
}
cout<<"\ne_no \t e_name\t des \t bp \t hra \t da \t pf \t np \n";
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for (i=0;i<n;i++)
{

s[i].display();
}

getch();

Output:

Enter the
Enter the
Enter the
Enter the
Enter the
Enter the
Enter the
Enter the

Number of employee:l
employee No: 150
employee Name: ram
designation: Manager
basic pay: 5000

HR allowance: 1000
Dearness allowance:
profitability Fund:

500
300

E.No
150

BP
5000

HRA
1000

des
Manager

E.name
ram

Show the output of the following programs:

Program 1:

// friend functions
#include <iostream.h>
usingnamespacestd;

class CRectangle {
int width, height;
public:

voidset_values
int area () {return
friendCRectangle duplicate

int);
(width * height

(int,

void CRectangle::set_values a
width = a;
height = b;

}

66
DA PF NP
500 300 62
Exercise
r
AN
AN

‘uf’

(CRectangl

~,\‘>

CRectangle duplicat ecﬁﬁqgférectparam)
{

CRectanglerectres;

rectres.width = tparam.width*2;

rectres.heigh
return (re e

uvaram height*2;

int mal

CRe t, rectb;

r ues (2,3);
rec licate (rect);
cout<<rectb.area();

return 0;

}

Program 2:

// friend class
#include <iostream.h>
using namespacestd;

class CSquare;

class CRectangle {

int width, height;

public:

int area ()
{return

void convert

(width * height);}
(CSquare a);
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}i

class CSgquare {
private:

int side;

public:

voidset_side (int a)
{side=a;}

friend class CRectangle;

}i

void CRectangle::convert (CSquare a) {
width = a.side;

height = a.side;

}

int main () {
CSquaresqr;
CRectanglerect;
sqr.set_side(4);
rect.convert (sqr) ;
cout<<rect.area();
return 0;

}

Program 3:

// derived classes
#include <iostream.h>
usingnamespacestd;

classCPolygon {

protected:

int width, height;

public:

voidset_values (int a, int Db)
{ width=a; height=b;}

classCRectangle: publicCPolyN
public:
int area () v
t); N
bi

{ return (width * hei

classCTriangle: licCPolygon {

public:

int area ()

{ return (widt ht / 2); }
}i

(4,5);
>t_values (4,5);
cout<<rect.area () <<endl;
cout<<trgl.area () <<endl;
return 0;

}

Program 4:
// constructors and derived classes
#include <iostream.h>

usingnamespacestd;

class mother {

public:

mother ()

{ cout<< "mother: no parameters\n"; }
mother (int a)

{ cout<< "mother: int parameter\n"; }

67
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}i

class daughter : public mother {

public:

daughter (int a)

{ cout<< "daughter: int parameter\n\n"; }
}i

class son : public mother {

public:

son (int a) : mother (a)

{ cout<< "son: int parameter\n\n"; }

}i

int main () {
daughtercynthia (0);
sondaniel (0) ;

D A
return 0; A A |
} ) @ N\

|
Program 5: l\\

LN
, , , N
// multiple inheritance o\ AW

#include <iostream.h> \\

usingnamespacestd; R

Y
classCPolygon {
rotected: o
P ™

int width, height; B vy,
public: AV o N
voidset_values (int a, int Db) \ \
{ width=a; height=b;} AN

}i

AN
N 4
classCOutput {
public:
void output (int 1i); A\

}i

voidCOutput: :output (inti)%&

cout<< 1 <<endl;

}

classCRectangle:
public:

int area ()

{ return (width

}i

classCT ublicCPolygon, publicCOutput ({
public
int ea (

{

idth * height / 2); }

int in () {
CRectanglerect;
CTriangletrgl;
rect.set_values (4,5);
trgl.set_values (4,5);
rect.output (rect.area());
trgl.output (trgl.area());
return 0;

}
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Urs 5

UBrafenH
(Polymorphism)

fen ursgnt feg mirt UshHmafem (Polymorphism) S9g7® &, Aefed M3 SfeaTva gretfsar
"EACIAC §H TBH M3 TIgHS fgHeIae (virtual Destructor), TIgH ¥S g4 AT |

5.1 YSMaferd (Polymorphism)

G@hrafer = migg I fea &7, gt famit (One Name, Multiple Forms) | feg A& fea s™ € fear 3° <u
&ams fear Yae™ (Function Over loading) feg g€ &t mrfamr féer 31

feg A& mudes =98 TSar (Overloading) €t < nirfarur féer T, fAm €7 migg I mBaT-wdar g&73t
(instances) feT fed »Uded THIT MBIT-MB a1 feeaTd feyrar|

Tshrafesy € 397 er ger 9—

* FUTETS e UBHTafemH (Compile Time Polymorphism)

* I&-2TEM UBMHafem (Run Time Polymorphism)

Polymorphism

compiletime

polymorphism Run Time

polymorphism

A4 A

function operation virtual function

overloading overloading

fg939 5.1 Polymorphism

5.1.1 nefex greifsar
fen feg fan < €aH& (Procedure) 7% HETUZ a3 qUTesd & aTUTEE € 3 U3T 9@ J |

5.1.2 sfesTia gretfsar
fen feg fan <t Sams € &% 1Efuz 33 qufess § 96 oW 3 UzT S&eT J|

5.2 TIYMS TIHS (virtual function)

fae’ fa ufast Gt wantfemT fapur I fa Ushirafemy &t fea fermar feg <t 7 fa fem fi&9 M ar-wSar asmT
3 Agfug mrarde (Object) fear T WRH (Message) €7 A= MBI-MBTT Idtfant 7% & Aae I5 |

fem et fea mifAd s ynrfees 29189s (Single Pointer Variable) € #ga3 Hfgpw gt I 7 M@ ar-mdar
IBH T MrEAAe (Objects) & fedlaT 3T (refer) I3 AT |

feg »t 87 & (Base class) @Wémm(deﬁved objects) g%aamgﬁ%ﬂshm
gde I7 | A WAt fed €aH& name 7 W3 f3aeties a&™ g9t feg T93¢ I7 3T a0 a&™W feg Wiz a3
T EIAHS T Wal TGS (virtual) HEE feR3HS gae I | A€ fed SaHs § S9gms geTfenT Arer J 3°
C++ THE! § fa yrfees €t ey & fonrs < €t gt §F ans & 95 eed 3 =93 fAn & 87 wrrfeeg
(Base Pointer) €IHE & MTHHAE 578 WATTECE dder J |

fem 3gt Mt TTEHS STHG © MBIT-MBIT TIAS (version) I& (run) FI<T AFE TF |
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UYaEa™ 5.2

VIRTUAL FUNCTIONS
# include <iostream.h>
class Base

{

public :
void display( ) {cout << ‘“\n Display base’” : }
virtual void show () {cout << ‘‘\n showbase’’ ;}
I
class Derived : public Base
{
public :
void display () {cout << ‘“\n Display derived’’ ;}
void show () {cout << ‘“\n Show derived’’ ;}

int main( )

Base B;

Derived D;

Base * btpr ;
cout << ‘‘\n btpr Points to Base \n’’;
btpr=& B ;
btrp -> display () ; //Calls Base Version
btpr ->show () ; //Calls Base Version
cout << ‘‘\n \n btpr Points to Derived \n’’;
btpr = & 0;
btpr -> display (); //Calls Base Version
btpr -> show () ; //Calls Derived Version
return 0;
}
The output of Program would be
bptr Points to Base
Display base
Show base
btpr Points to Derived
Display base
Show derived

5.2.1 fuGT Tgg® €aHs (Pure virtual Function)
fear Pure virtual Function @U’ TIHG I 7 WIHAT 3T base class feg 13T ATET J UT base classs 378 AUz @FI’
&t 3¢t ufggmr 54t It | fea Tggn® & | g © g9v99 Jer J, 89 fuSe Tgenw® dans au@er J1

5.3 MgACIIC §H I&H (Abstract Base classes)

fea a®™ fAA f9 Pure virtual Function 3¢ &, §T »gA¢ae 87 d&™ g9t J | foF feo ore Jue Gard

far fam a@™ feg Pure virtual function € I&, €W class €7 femans fan St mranae § Wihs a9a et a4t
13T A AaeT |
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5.3.1 feegefAn fes C++ (Interfaces in C++)
fea feeaen C++ I&™ & & 13 A'E 7 & 41 J1S 7' ¥4 7' f9at a&™ &t mgar 7 Bn € fesg
& ufgefaz gger J|

C++ f&egen maAede (abstract class) IB™ & YW (using) I &' 13 ATE I& | fex g&w € fan <t fea

€aH& & Pure virtual Function fSa@&ma a9a I&™ & maAedde gETfemT AT AgeT J |
Pure virtual Function E!HFIT@E"' “=0"

w3 fen &t fsa@mans fem 397 T |
Declaration

class Box

{

public :

// Pure virtual function
virtual double get volume () = 0;
private :
double length; //length of a box
double breadth; //breadth of a box
double height; //height of a box
};
»EHedae a&H Geaae—
gegge 5.3
Abstract class Example
Consider the following example where parent class provides an interface to the base implement a function
called getArea () :
# include <iostream.h>
using namespace std;
// Base class
class Shape
{
public :
// pure virtual function providing interface framework,
virtual int getArea () =0
void setWidth (int w)
{

Width = w;
}
void setHeight (int h)
{
height = h’
}
protected :
int width ;
int height ;

};
//Derived classes
class Rectangle : public Shape

{
public :
int getArea ()

{
return (width * height) ;

b
class Triangle : public Shape

{
public :
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int getArea (*)

{
return (width * height)/2;

};
int main (void)
{
Rectangle Rect;
Triangle Tri;
Rect.setWidth (3) ;
Rect.setHeight (7) ;
// Print the area of the object.
cout << ‘‘Total Rectangle area : ** << Rect.get Area () << endl;
Tri.setWidth (5) ;
Tri.setHeight (7) ;
// Print the area of the object.
cout << ‘‘Total Triangle area : ‘“Tri.getArea ( ) << endl;
return 0;

When the above code is compiled and executed, it produces following result :
Total Rectangle area : 35
Total Triangle area : 17

5.4 TIPS ¥ (virtual Table)

TIPS TS § WAL TET TG Viable € 3™H 578 < ATEe IF | MRS feg S9gn® 2¥% 993 AU9S J 3fas
fem & waet &9 fornrs gasT &3 fagr #iur 91

A8 3 Ufgst 399 T&H (class) 7 SIS GaHS T3 T J, & fer &7 mrueT =9gns 2us fEsT AieT J|
feg Table Augs 39 3 fea Hefea Wa Jer T fan § durfesa durfes ety 3 s=@er J1 A a&™W (class)
T MrEHde TTT TIYNS SIHG & call AT AET I 3T T9gE U feg BW € fea medt (Entry) €T I
fen 2u% €t 9o wiedt fed eans Uned d<t J 7 fa a& ™ & fSaetes ¢ans & =% ferar gaat J1

S 54
1
2 class Base
34
4 public :
5 virtual void : functionl () { };
6. virtual void function2 () { };
7’ K
8 class D1 : public Base
9 {
10 public :
11 virtual void function () { } ;
12 };
13 class D2 : public Base
14 {
15 public :
16 virtual void function2 () { } ;
17 };
18
fen Gerude feu 3 & U5 | fen F9a JUTfesg 3 TIPS 8% geedr | fed Base HS, fea D1 &,
fea D2 &t |
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5.5 Tgg® fSAEadET (virtual Destructor)

fAe fa mift Aree ot {7 C++ feT fanegaes ivdt & st o= e wet =93 AT 7%, faneaded & mnt
Tiled ~ f9q 7% TIAEE 7 | TTg® TaHs UfggTia aoge Ad wHT fige =9g® Tiled ~ g € »iar
BArge It |

C++ feg Tagn® fareades & &3 Jot fat Gergae Tnmar mist 7 At I

€egee 5.5.1 =9gn® fsneadeq 3 fast

# include <iostrean.h>
class Base
{
public :
Base () {cout << ‘“‘Constructing Base’’;}
//this is a destructor;
~ Base () {cout << ‘‘Destroying Base’’; }
B
class Derive : public Base
{
public :
Derive () {cout << ‘‘Constructing Derive’’;}
~ Derive () {cout <<*‘Destroying Derive’’;}
B
void main ()
{
Bass * baseptr = new Derive () ;
delete base Ptr ;

Output :
Constructing Base
Constructing Derive
Destroying Base

fen Gergge 3fo3 mirt €9 AaE I fa dHedded § AIt MosT feu g& AT U5 A faaele a&w
WraHde PHTEed HE s feg gdtee aid ATe 75 |

g €8 a3 7% fea @5t mifin J fa 7 it ‘base ptr’ f8&te a9 f&e It 3T "Derive" class Bet faast
f8Acaded T Call &41 ST A<t

Gewee 5.5.2 (Fagws fsreaded € 578)
class Base

{
public :
Base () {cout << ‘“‘Constructing Base’’;}
//this is a virtual destructor ;
virtual ~ Base () {cout << ‘‘Destroying Base’’ ;}
B
&< : fsadtes a&™ destructor & base class 3 UfgST call 3T 7T J|
few 3g* o= AuTe feuret fer I virtual destruction € fa§* &= d<t T w3 fev < fa feg fa= an e

Jo |
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5.6 ¥dT (Vector)
Tdead 8T BIt=d d¢a9 (Containers) I& 1 fa WM™ (Arrays) & TIAET T& MI MTUST TdTT (size)

ggBd J6 |

eI MTUS BT § Aed das et s MBdfes (Dynamically allocated) % & fer3Hs gaer J1
few M3 & FHEde (Reallocate) I9& € 7ga3 Hfoaw gt J faffa A< <t 52 #Wahien eus 13 7 95
3t fem & WaTa (size) fog =mur Jer I w3 feq 5= M9 (array) MEAE (allocate) 3T ATET I 37 7 Gn feg
H’ﬁ":l’&‘]ﬂ?’ﬁ%?(move)aﬂ@'ﬂ"'ml

fen Ara o few 993 famme it SareT J | for et fon € garfe Saed deadd § T8 (etc.) AEdH WHBAC
gq &3t At T 3T A fAsr mehie v Tur O feg mirfenr 77 /g | fem 39t & 79 &% 3BT adie 3F
Tdead famer Hiat €t <93 aoe 75 |

Gegae 56

// constructing vectors
# include <iostream.h>
# include <vector>

int main ()

{

unsigned int i ;

// constructors used in the same user as described above :

std :: vector < int > first ; //empty vector of ints

std :: vector < int > second (4,100) ; //fourints with value 100

std :: vector < int > third (second.begin (), second.end( ) ); // iterating through second

std :: vector < int > fourth (third) ; // a copy of third the iterator constructor can also be
// used to construct from arrays :

int myints [ ] = {16, 2, 77,29};

std :: vector < int > fifth (myints, myints + size of (myints) / sizeof (int) );

std :: cout << ““The contents of fifth are :’’;
for (std :: vector < int >:: iterator :: fifth.begain) ; it ! - fifth.end ( );++it)
std :: cont << << ¥ it
std :: cout << ‘\n’ ;
return 0 ;
}
Output :
The contents of fifth are : 162 77 2

W JYS Gar 3i%T (Points to be remembered) :

. G®mafem (Polymorphism) €7 »3® J fea &F, F€t famiT (one name, multiple forms)
. t@rafemy € 3gF T der 1

. feq féeaem C++ @™ St mig e At €1 € feege § ufse s geer I

. virtual table & MHY vtable € 37 57% = Aee I& |

. faveaded (Destructor) € T93° Memory & 4t gg="ge et d13t At J1

bnw A W DN =
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(Exercise)
1. y'81 gt 35—
1. GBHafemi e mdg I fear &7, ............ |
2. I3 IHH # virtual function TII IIT I, GAET U= L JerJi
3 & mit ~ f9g &% TaAge It |
4. €7 dans 7 ufggTaa 3T base class feg 3T AT T UT €F €7 base class 3% q€ AT &dT Jer,
........... My=rQer J|
5. e B3 T acHIa de IS |

. UBHafery a9 feq &< fau |

. MYACIAC UH I&HT ot JeHT I& ?

. Pure virtual Function fam Ei)' Wye IS ?

. nefea greifgar w3 srfestia getfgar feg at wisa T ?
. AT AT JT TS ?

A U A~ W

. SIS TIHS T BTU9s Afg3 TS5 a9 |

Lab Activity
Program 1:

// polinters to base class
#include <iostream.h>
using namespace std;

class CPolygon {
protected:
int width, height;
public:
void set_values (int a, int Db)
{ width=a; height=b; }
}i

class CRectangle: public CPolygon {
public:
int area ()
{ return (width * height); }
}i

class CTriangle: public CPolygon {
public:
int area ()
{ return (width * height / 2); }
bi

int main () {
CRectangle rect;
CTriangle trgl;
CPolygon * ppolyl &rect;
CPolygon * ppoly2 = &trgl;
ppolyl->set_values (4,5);
ppoly2->set_values (4,5);
cout << rect.area() << endl;
cout << trgl.area() << endl;
return 0O;
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Program 2:
// virtual members
#include <iostream.h>
using namespace std;
class CPolygon {
protected:
int width, height;
public:
void set_values (int a, int Db)
{ width=a; height=b; }
virtual int area ()
{ return (0); }
}i
class CRectangle: public CPolygon {
public:
int area () A\\\‘
{ return (width * height); } Ay W A\’ 4
}i R ©
F S
class CTriangle: public CPolygon { ‘\\\
public: “\ ) |
int area () . Y\v
{ return (width * height / 2); } Q\ NS
Vi NN\
R @
int main () { %

CRectangle rect;

CTriangle trg%; .
CPolygon poly; %F\k
CPolygon * ppolyl = &rect;

CPolygon * ppoly2 = &trgl; \ \
CPolygon * ppoly3 = &poly; NN
ppolyl->set_values (4,5); \\,\l
ppoly2->set_values (4,5); Sl

ppoly3—->set_values (4,5);

cout << ppolyl->area() << endl;
cout << ppoly2->area() << end
cout << ppoly3->area() << endl;

return 0;
} N
A 4
Program 3: \

// abstrac 1 ygon
class CPolyg
prote

ight;

ic:

set_values (int a, int b)
{ th=a; height=b; }
virtual int area () =0;
}i

Program 4:

// abstract base class
#include <iostream.h>
using namespace std;

class CPolygon {
protected:
int width, height;
public:
void set_values (int a, int Db)
{ width=a; height=b; }
virtual int area (void) =0;

}i
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class CRectangle: public CPolygon {
public:
int area (void)
{ return (width * height); }
}i
class CTriangle: public CPolygon {
public:
int area (void)
{ return (width * height / 2); }
bi
int main () {
CRectangle rect;
CTriangle trgl;
CPolygon * ppolyl = &rect;
CPolygon * ppoly2 = &trgl;
ppolyl->set_values (4,5);
ppoly2->set_values (4,5);
cout << ppolyl->area() << endl;
cout << ppoly2->area() << endl; . %
return 0; Q\ ) |
) N o N\
\ 4
“ A Y
Program 5: . N
AN N\
// pure virtual members can be called N \w
// from the abstract base class . N A\ |
#include <iostream.h> e N hd
using namespace std; \\\‘.
S
class CPolygon {
protected: .
in? Yidth, height; N
public:
void set_values (int a, int Db) \ A Y
{ width=a; height=b; } s\ N
virtual int area (void) =0; AN
void printarea (void) \"

{ cout << this->area() << endl;
}i

class CRectangle: public CPolyg
public:
int area (void)
{ return (width * he
}i

class CTriangle: pu CP&E&gon {
public:
int area (v
{ return * ight / 2); }

int main ;
CRecta e

CTria

polyl = &rect;
n * ppoly2 &trgl;
pp\Ayl >set_values (4,5);
->set_values (4,5);
ppolyl->printarea();
ppoly2->printareal();
return 0;

Program 6:

// dynamic allocation and polymorphism
#include <iostream.h>
using namespace std;

class CPolygon {
protected:
int width, height;
public:
void set_values (int a, int Db)
{ width=a; height=b; }
virtual int area (void) =0;
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void printarea (void)
{ cout << this->area() << endl; }
}i
class CRectangle: public CPolygon {
public:
int area (void)
{ return (width * height); }
bi
class CTriangle: public CPolygon {
public:
int area (void)
{ return (width * height / 2); }
bi
int main () {
CPolygon * ppolyl = new CRectangle;
CPolygon * ppoly2 = new CTriangle;
ppolyl->set_values (4,5);
ppoly2->set_values (4,5);
ppolyl->printareal(); A
ppoly2->printareal(); AN Y
delete ppolyl; QL\ |
delete ppoly2; Y\v
return 0; P \‘.‘
} \\
<\‘L\ ) |
s O\
o\ V
e
NN
\ N
N
AN
AN
@
o N\ M
N B
AN
A
N 4
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Urs 6

fesye/mQeyue eetsq

(Input/OutBut with Files)

6.1 C++ I& fsitmt a@mT yurs gaet I 7 eetst 3/3 fesue w3 »r@eue ySaH (Perform) Iaett 75 |
* ofstream : stream class SIS 3 faus Het

* ifstream : stream class TEIHT I UFE Bet

* fstream : stream class 7 fa eEI®T 3/3° Uzt = g5 3 fauet S a5 |

feg IB™T (classes) fHT W3 »fHT 39 3 IS istream M ostream I YU JEHT T& | At ufgst niRsn)

W@W,WWB@W&UW%WQ@?:cinfEE(classistreamETWraﬁ'a? I M3 cout fex

class ostream €T Mrgrae J fer 9o AT €T aB™HT =93 94 I 7 fa ASTHT e E1® stream &% ASfU3 I8 |
WG edlg @egds 6.1 :

1 // basic file operations
2 # include <iostream.h>
3 # include <fstream.h>

4 using namespace std;
5
6 int main () { [file example.txt] writing this to a file
7 of stream my file;
8 myfile.open (‘‘example.txt’’);
9 myfile <<*‘writing this to a file. \n’’;
10 myfile . close () ;
11 return O;
12 }

feg a3 fea eels ge@er J1 fon § example.txt IfIE 96 7 fa fea =9 feange g9er 9, sta €7 3¢ fAe’
WA cout 7% AT IT U fer feg T8 stream my file TIF I Jer T

I WHT ACU-ASY »idlr 98« I |

6.2 Open a File

Ufgst WTUIHS (Operation) fegsT 'S It fea a&™ € wirarade §ug e I 7 fa T8 dF (read) I9& ST
Afawr 7er 31 few U & Open a file fagr AT J1

fear get® A fa stream object %‘Wﬂ'ﬁ', ?LTH?%FB‘E‘]”HH‘T member function open () : TI3T IT

Open (file name, mode) ;
fH¥ filename f€& null-terminated character # f& type const char* I w3 fa et® e s war@er 7 fam é

H&ET (open) 3, 3s fou flags €7 mode MTUH&EH UdnHted 1

ios :: in open for input operations

ios :: out open for output operations

ios :: binary open in binary mode

ios :+ate set the initial position at the end of file

ios:: app the current content of the file.

ios :: trunc if the file opened for output operations already existed before

feT A9 Flags bitwise operator OR () 3% A AT Aa< I& |

s :

1 of stream myfile ;

2 my file . open (‘‘example.bin’’, ios :: out/ ios :: app i0s :: binary) ;

6.3 Closing a file

e AT MTUZ input 3 output operations on file ¥3H g3 &€ It 3T MAt feust § g€ g9 Aaw ITIfem &
Jd& BET streams member function close () & FSTemT AeT J 3t fa fegst € dtign ga9r Qusgu T AT |

my file.close () ;

feq =79 A" H99 &aHS § FSTem™ AT J 3 stream object THAT file & ¥¥T e TIF AC I& MI, THI
AR & i%< et , eels guar Qussn § At T |
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6.4 Text Files
Text file stream €T T& & »w ios :: binary flag Sus HF feg st =93 AT |

feg TEl®T 2aHC AT dd6 Bl f3aEls St AT 98 W3 IS It feasue AF mEeue gt
ATa At
AHIT EgHTETT TTHEINHS 3 Ygfe3 J&MT I8 | 37T M™82UT operation SAHE STEIBH &% O 3g7 <93
e &, fAm 3g7 At cout: 57% FI3E T
. /1 6.4 Writing on a text file
. # include <iostream.h> [file example.txt]

. # include <fstream.h> This is a line. This is another line.
. using namespace std;

. Int main () {

. ofstream my file (‘‘example txt’’) ;
if (my fle.is-open () )

{

my file << ““This is a line \n’” ;

. my file << *“This is another line \n’’;

O o NN AW~

p—
N = O

. my file close () ;

-

. else cout << ‘‘unable to open file’’ ;

—_ = =
wn B~ W

. return O ;

16. }

Data input €% 3° €7 397 It Iwer I fan 3g7 vt cin: 7%
. // reading a text file

. # include <iostream.h>

. # include <fstream.h>

. # include <string.h>

. using namespace std;

. Int main () {
. string line ;

=R e N N O N

. ifstream myfile (‘‘example.txt’’);

—_
o

. if (my file is —open () )

A

. While (my file good () ) This is line.
A This is another line.

—
AW N =

. getline (my file, line) ;

—
91

..cout << line << endl ;

!
. my file, close () ;

-

N = = = =

. else cout << ‘‘unable to open file’’ ;

NN
[\

. return O ;
23.}
feg mmydt Bergde fed SaHE File read et I W3 fer € I75 e AAds 3 8uet J I feg S T A< fa

fam gt mint fear &=t W8T W& good () FIFIHT T fATST Stream Input/Output Operation et fanma am
feg true T |

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

81

6.5 Checking State Flags

fea a9 gams good () fa o 3eT J fa AedH (stream) input/output operations < ®Et fanmg ﬁ', X}
fea 39 g &ams Hge I 7 fa 99 ageT I fa A9 states of stream boal value TTUR € T |

bad ()

feg true = Ul g9eT T AFT AT JHSTT (reading) M TEHETT (writing) MUTHS 8F I |

fail ()

feg true = um g9eT T €W 39T fAR 3T bad (), UT A< EF &9 Trane »igg me 3 &g 99 uz< I

fea wM@eEAH (alphabetical character) MIAASIae SIT HeT J |

eof ()

feg true T UR J9eT T AT TEIT UST BT Y&t I M mutg feg udwe gat J|

good ()

feg fea mifania Aafad (generic) state flag : T 7 fa false T fun ageT I fAgT ant feg ufad ama & true
Ffyr 3T I= |

State ﬂags?;’;'resetmgﬁﬁﬁﬁé%mwaﬂﬁm@RWmemberé’mclear()%'83'
Ao I 7 fa et <1 Parameter &4t 3¢ |

6.6 get and Put stream Pointers

A™S i/o stream WrEHdeE 9% e 3" ufe fed internal stream pointer €T T

ifstream, istream €t 3¢ &% fed Pointer get Pointer €T J 7 fa mias input operation &9 g A TH
BN T ferar qaeT I

ofstream, ostream € 3¢ d% fed Put Pointer g&T Iafaen A9 &% ferrar gger I, g miamsT Mahie
fafiprr AaT 91

nftg e fstream 7 fd €&T get M3 Put Pointer 3° mfem™ I 1 fa »aT iostream 3° »rfem I 1 feg niegat
Stream Pointer Stream € "ed ST M3 TEHfedr FBaHS & Point ITEHT I8, & I& f&0 HEg SaHs
°Tar ﬁ?ﬁy@? (manipulate) ST AT AIET J |

6.6.1 tellg () and tellp ()

fegst ©at HEgd SaHG €7 aEt Uaniled &9t e M3 POS-type & HET e8I (type) €F =f&G (Value) T fum
FIET I& # S integer data type 327 J | fer UAH& (Current Position) f€9 f&T integer data type tell g & a7

feg get steam pointer Jer I @FI’ IH T tell P €7 Put Stream Pointer €T JI
6.6.2 seekg( ) and seekp()
feg ams A™E get M3 Put stream pointer € UAIHS (Position) SE€&E & »irfapyT fee g5 | €2° SaHaH

WMEIT-MBT Prototypes THTIT §IIBTIF (overloaded) I€ T |
* ufg®T Prototype T |
seek g (Position) ;
seek P.(Position) ;
* EHJT Prototype Tl
seek g (offset, direction) ;
seek P (offset, direction) ;
Jo8t §T9<T 6.6.2 HET SaHs I3t I 1 TS T A YU 96 Bt J |
// obtaining file size
# include <iostream.h>
# include <fstream.h>
using namespace std;
int main ()
{
long begin end ;
if stream my file (‘‘example.txt’’); size is : 40 bytes
begin = mgfile.tellg ( );
my file.seekg (0, ios :: end) ;
end = my file.tell g () ;
myfile.close () ;
cout << ‘‘size is :”’ << (end-begin) << ‘‘bytes \n’” ;
return O;

}
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6.7 ACIMH ﬁ?ﬁ'gézasr (Stream Manipulators)
HSIM HBTUBEan (Stream Manipulators) T €93 Tranfear (Formating) dd& et 3t At ﬁ', fae fa—
* Stos fe=9 (Field width) & He JaaT|
* ydtfaas (Precision)
* gTgHe B (Format Flags) § WMSAT (Unset) I3&T |
* »rgeye AEd (Output stream) feg 5= Bets TUS FI6T M3 A & flush FI&T|
* m@a_ra’ AT (Output stream) feg 8% (NULL) JIdqeT (character) Ei;‘ THE Jd&T |

* TTEIEHUN (whitespace) & AfY (skip) II&T |
* o3 feu oz gddea & A J9aT|

6.8 ASIM 87 (Stream Base)

6.8.1 hex. ¥ (Base) & JAHSHIS (hexadecimal) 7 16 3 A< JI& Bet |
6.8.2 Oct. ¥ & Octal (H'deH) ¥H 8 I He TI& BeT |

6.8.3 dec. HSIIH (stream) § SHHS (decimal) 3 reset IS HET |

6.8.4 set base (). feg fea Uaniteaglas (Parameterized) H&TUBed (manipulator) I 7 fa 10, 8 A feg 16 &
Parameter (Ud™Hted) @ 39 3 a7 J 3T 7 fExiAd (Integer) €7 89 3 Print T A fA=" fa set base (16) =t hex
operator € 3gT It aH Jdar |

6.8.5 flush. f&T Processing € Hg 3= 3 Ufg&T Output buffer & flush Ie& & aH M J|

6.8.6 endl. feg fear 5=t ®ets fie g9 I 3 Output buffer & flush a7 feer J|

6.8.7 width( ). feT %3 width & A ggeT J1 AT enter FI3T FTEF Value, Field Width 37& €<t 3 3 feg
fill characters & Padding € 39 3 €& ddeT I

6.8.8 fill( ). feT §aW& fill character & 996 & oH MTEET T (A MAT width( ) &S & TI3 99 I€ TN |

6.8.9 setw( ). feg fea UdnHtearetas ﬂ?ﬂg@?ﬁ (Parameterized Manipulator) I3 width( ) €aH& &F IqT at
IH e J |

6.8.10 set file( ). feT fea Parameterized Manipulator J 3 file () EaHS ©F 3g7 It oH JaeT JI

6.9 g'fesdt @El®d (Binary Files)

gfeadt eeien feg 3er & Manedans (extraction) feaHans M3 ans Guded (fAe fa getline &%
fesye M3 »rQeye) JaaT ala &t 91 fen aod Aré fan <t 37er feu Iuetst ags St Bz 5dF I 152 § fAae
fa Space, newline code W& a1 ' €< €t &3 &4t ofl

ETE® Aed (File stream) feg € W9 Sams Starets d13 I 95 A0l fesue M3 »mieye greadt 3er
& a9 BT I |

* Write and Read.

* yfgst (write) ostream €T W9 SaH& T 7 fa ofstream 3° fHfenmT T Mg (read) istream €7 W ¢oms I 7 fa
ifstream 3 Hf&MT T | IFN ifstream & MTHHAE % 9= HEId gv I35 M3 Gust & 11?2"’8"]'!! (Prototype) Jat
Jo

write (memory_block, size);

read (memory_block, size);

Seges 6.9

// reading a complete binary file

# include <iostream.h>

# include <fstream.h>

using namespace std;

ifstream :: POS-type size ;

char * memblock ;

int main ()

{
ifstream file (‘‘example.bin’’,
ios :: in/ios :: binary / ios :: ate) ;
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if (file . is - open () )
{

size =file.tell g (); the complete file content is in memory
memblock = new char [size] ;

file.seekg (0, ios :: beg) ;

file.read (memblock, size) ;

file.close ();

cout << “‘the complete file content is in
memory’’;
delete [ ] memblock ;

}

else cout << ‘‘unable to open file’’;

return O;

}
fen @ergas feu mdt gets WHat g5 feg USt (read) W3 HeT SISt ATt T

6.10 H89H M3 fAsadaTeHES (Buffers and Synchronization)
7 Ml TES ASIM (file stream) & Gude dae It 37 feu fesedas geg fam & eV (type) streambuf.
SBAI IC IS |
WWWM?W@@%ﬁWStreamm@mm(Physicalfile)@'kﬂwﬁ?m-ﬂﬁ?
(intermediary) e Is|
€erg9eE T A€ ofstring 57 HEUI H¥9 90 put § call 13T AT I 37 wiyg AT 39 3 Aefdar (string)
&% wafuz fedtas get® (physical file) €°F &t fou ATE AIT fem € »Yd stream € fEeailsiee deg © feg
TYS T A I& |
AT ¥ed (Buffer) & €8 (flush) a3 7ieT I 3T 7 few & »iwg fum™ 37er A9 Output stream I 37 fem &
fedta® Wit (Physical medium) f&9 fafiw arer 31 Add feT 37T Input stream T AT feT fasa® a4t (free)
g wrer 3, few yfafemt & synchronisation afde 96 w3 feg 5 fetwt uferfagdtt feg g<t 9—
1. AC eEl® & Su sigr AT J|
2. AT deg g AET J|
3. ﬁ?ﬁy@?aqmmﬁaé (Explicity) ﬂ@'ﬁ_&"é’)ﬁ'c‘ﬂ}l’@?ﬁ?—l’ stream & €3 ferans 13 A1 g5 €7 A
gra4qt synchronization gt Jifeg ﬁ?ﬁg’@?ﬂﬁ J& (Flush and end)
4. H9d AFeH &% g'gal 39 3 A stream € HEJ SIHS sync () & call d3T 7T § 3T GF <96
synchronization g€t Tl

W'e Jy< Gar 9i&T (Points to be Remember) :

1. ofstream IS SEIBT I fous F, ifstream class TEBT I UFT B MI fstream ISH I YIS I
feye Bet a3t At g5 |

. Hed SIHE (Member function) Open () MZ Close () E"’Eﬂ'&'?jﬁ'&?’ﬂ@' ¢ 99& BT FIfIdT AET J |

. °H'J 1/O stream MTgHde o0& Ui 3° Wi fed Internal Stream Pointer Jer JI

. Stream Manipulators 9Hfear I9& Be TI3 ATE IS |

. Write 3 Read € MfAJ H'E9 Sans 76 # fa fesye W3 m@eye geladt 37er & qHed 8¢ 75 |

. Buffer fea Wat @ 98 (Block) d€ I& # fd stream W3 fedlas ewts € fegag fEeaitsiee
(Intermediate) I€ I& |

A L B~ LW DN

s

(Exercise)

1.ee% I foues &t ... stream class <3t ATET T

2. TESE S UFS B .o member function € <33 13t At T|

3. Stream Manipulators ................ d96 BT I3 A I5 |

4. Manipulator fea 5=t ®ets & fie gger I

Soo MI @IHES H'S get " Put Stream Pointer €t Position §€&& &t wrfapyr féar Il
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2. HJl 18T &F—

1. SetW() M3 Width( ) €aH& € M %5 Width & Fe JaaT J |

2. hex 7 & 8 3 A ad feer J|

3. Add AT ST (reading) MF TEHETT (writing) GUIHE T T 37 bad () False Value feer T

4. A" Buffer 99 AeT J 3T Synchronization &t Yfgmr gt 31

3.8 859 T8 yra—

1. bad()h@good()feqhmf&ﬁ'l
2. Textm@%mﬁﬁﬁ'l
3. Stream Manipulators &t I& ?

4. ¥ed (Buffer) It = J ?

5. hex, oct "ig Dec ?r#ly@'ea?r (manipulators) g9 OF |

Lab Activity

Example 1

* Program to create a file and write some data on the file */

#include <stdio.h>
#include <stdio.h>
main( )
{

FILE *fp;
char stuff[25];
int index;

fp = fopen("TENLINES.TXT","w"); /* open for writing */

strcpy(stuff, "This is an example line.");
for (index = 1; index <= 10; index++)
fprintf (fp, "$s Line number %$d\n",

stuff,

index) ;

fclose(fp); /* close the file before ending program */

X

Example 2

/* Program to display the. contents of a file on screen */

#include <stdio.h>
void main ()
{
FILE *fopen(), *fp;
int c;
fp = fopen("prog.c","r");
c = getc(fp) ;
while (c¢!= EOF)
{
putchar (c);
c = getc(fp);

Example 3

#include <stdio.h>
int main ()
{

FILE *fp;
file = fopen("file.txt","w");

/*Create a file and add text*/
fprintf (fp, "%s", "This is just an example
fclose(fp); /*done!*/
return 0;

}

SRF

/*writes data to the file*/
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Example 4
#include <stdio.h>
int main ()
{

FILE *fp
file = fopen("file.txt","a");
fprintf (fp, "%$s", "This is just an example :)"); /*append some text*/

fclose (fp);
return 0;

}

Example 5

#include <stdio.h>

main( )
{
FILE *fp;
char c¢;
funny = fopen("TENLINES.TXT", "r");
if (fp == NULL)
printf ("File doesn't exist\n");
else {
do {
c = getc(fp); /* get one character from the file
*/

putchar(c); /* display it on the monitor

Example related to iostream

Program 1
#include <iostream.h>

using namespace std;

int main( )

{
charstr[] = "Hello C++";

cout<< "Value of str is : " <<str<<endl;

}

Program 2
#include <iostream.h>
intmain ()
{
usingnamespacestd;
// First we'll use the insertion operator on cout to print text to the
monitor
cout<< "Enter your age: "<<endl;

// Then we'll use the extraction operator on cin to get input from the
user

intnAge;

cin>>nAge;

if (nAge<= 0)
{
// In this case we'll use the insertion operatior on cerr to print an
error message
cerr<< "Oops, you entered an invalid age!"<<endl;
exit (1) ;
}

// Otherwise we'll use insertion again on cout to print a result
cout<< "You entered "<<nAge<< " years old"<<endl;

returnO;

}
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Streamoutput programexample:

Program 3
//string output using <<

#include <stdlib.h>

#include <iostream.h>

void main (void)

{

cout<<"Welcome to C++ I/O module!!!"<<endl;
cout<<"Welcome to ";

cout<<"C++ module 18"<<endl;

//endl is end line stream manipulator
//issue a new line character and flushes the output buffer
//output buffer may be flushed by
cout<<flush;

commandsystem("pause");

}

Program 4

//concatenating <<

#include <stdlib.h>

//for system(), if compiled in some compiler
//such as Visual Studio, no need this stdlib.h
#include <iostream.h>

void main (void)

{

int p = 3, g = 10;

cout<< "Concatenating using << operator.\n"
<M "<<endl;
cout<< "70 minus 20 is "<< (70 - 20)<<endl;
cout<< "55 plus 4 is "<< (55 + 4)<<endl;
cout<<p<<" + "<<g<<" = "<<(p+qg)<<endl;
system("pause") ;

}

Stream input program example:

Program 5

#include <stdlib.h>

#include <iostream.h>

void main (void)

{

int p, g, r;

cout<< "Enter 3 integers separated by space: \n";

cin>>p>>g>>r;

//the >> operator skips whitespace characters such as tabs,
//blank space and newlines. When eof is encountered, zero (false)
//1is returned.

cout<«"Sum of the "<<p<<","<<g<<" and "<<r<<" is = "<<(p+g+r)<<endl;
system("pause") ;

}

Program 6

//using hex, oct, dec and setbase stream manipulator
#include <stdlib.h>

#include <iostream.h>

#include <iomanip.h>

void main (void)

{

int p;

cout<<"Enter a decimal number:"<<endl;

cin>>p;
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cout<<p<< " in hexadecimal is: "
<<hex<<p<<'\n'

<<dec<<p<<" in octal is: "
<<oct<<p<<'\n'

<<setbase (10) <<p<<" in decimal is: "
<<p<<endl;

cout<<endl;

system("pause") ;

}

Floating-point Precision
Program 7

//using precision and setprecision

#include <stdlib.h>

#include <iostream.h>

#include <iomanip.h>

#include <math.h>

void main (void)

{

doubletheroot = sqrt(11.55);

cout<<"Square root of 11.55 with wvarious"<<endl;
cout<<" precisions"<<endl;
cout<x"-\--———1——1——"———"—"—-"—"-——"—" " — — — —————— "<<endl;
cout<<"Using 'precision':"<<endl;

for (intpoinplace=0; poinplace<=8; poinplace++)
{

cout.precision(poinplace);
cout<<theroot<<endl;

}

cout<<"\nUsing 'setprecision':"<<endl;

for (intpoinplace=0; poinplace<=8; poinplace++)
cout<<setprecision (poinplace)<<theroot<<endl;
system("pause") ;

}

Field Width

Program 8

//using width member function

#include <iostream.h>

#include <stdlib.h>

void main (void)

{

int p .= 63

char string[20];

cout<<"Using field width with setw() or width() "<<endl;
coug<s«"n nn oo - "<<endl;
cout<<"Enter a line of text:"<<endl;

cin.width(7);

while (cin>>string)

{

cout.width(p++);

cout<<string<<endl;

cin.width(7);

//use ctrl-z followed by return key or ctrl-d to exit

}

system("pause") ;

}
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Trailing Zeroes and Decimal Points
Program 9

///Using showpoint

//controlling the trailing zeroes and floating points
#include <iostream.h>

#include <iomanip.h>

#include <stdlib.h>

void main (void)

{

cout<<"Before using the ios::showpoint flag\n"
<" "<<endl;
cout<<"cout prints 88.88000 as: "<<88.88000
<<"\ncout prints 88.80000 as: "<<88.80000
<<"\ncout prints 88.00000 as: "<<88.00000
<<"\n\nAfter using the ios::showpoint flag\n"
<"V "<<endl;
cout.setf (ios::showpoint) ;

cout<<"cout prints 88.88000 as: "<<88.88000
<<"\ncout prints 88.80000 as: "<<88.80000
<<"\ncout prints 88.00000 as: "<<88.00000<<endl;
system("pause") ;

}

Manipulators

Program 10

//using setw(), setiosflags(), resetiosflags() manipulators
//and setf and unsetf member functions

#include <iostream.h>

#include <iomanip.h>

#include <stdlib.h>

void main (void)

{

long p = 123456789L;

//L — literal data type qualifier for long...

//F — float, UL unsigned integer...

cout<<"The default for 10 fields is right justified:\n"
<<setw (10)<<p

<<"\n\nUsing member function\n"

<<"\nUsingsetf () to set ios::left:\n"<<setw(1l0);
cout.setf(ios::left,ios::adjustfield);
cout<<p<<"\nUsingunsetf () to restore the default:\n";
cout.unsetf(ios::left);

cout<<setw (10)<<p

<<"\n\nUsing parameterized stream manipulators\n"

M \n"
<<"\nUsesetiosflags() to set the ios::left:\n"
<<setw(1l0)<<setiosflags(ios::left)<<p
<<"\nUsingresetiosflags() to restore the default:\n"

<<setw(1l0)<<resetiosflags(ios::left)
<<p<<endl;
system("pause") ;

}
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Program 11

/using setw(), setiosflags(), showpos and internal
#include <iostream.h>

#include <iomanip.h>

#include <stdlib.h>

void main (void)

{

cout<<setiosflags(ios::internal | ios::showpos)
<<setw(1l2)<<12345<<endl;

system("pause") ;

Exercise
Point out the errors if any
1. // writing on a text file
#include <iostream.h>
#include <fstream.h>
usingnamespacestd; N N\
' ' N\ 3}
int main () { \Y‘m\v
ofstreammyfile ("example.txt"); A
if (myfile.i n F N
(my e.is_open()) L
{ P
myfile<< "This is a line.\n"; < ‘X\j
myfile<< "This is another line.\n"; o A\YT
N \ 9
L N \ 4
} . NN
elsecout<< "Unable to open file"; \\‘

return 0;

}

AN

AW
2.// obtaining file size ‘ v\\
#include <iostream.h> )

#include <fstream.h> \ \
usingnamespacestd; ‘

int main () {

longbegin, end;

ifstreammyfile ("example.txt")
begin = myfile.tellg();
myfile.seekg (0, ios:

:end)
end = myfile.tellg();
myfile.close(); v
cout<< "size is: " << << " bytes.\n";

return 0;

}

3./ basic file operat
#include <iostr h>
#include <fs am

usingnamespace

"example.txt");
iting this to a file.\n";
()
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yrs 7
A e - -~ 2 N - A o ﬁo
(Templates and Exception Handling)
few us feg wrt Jo ey fefi a9 AreaTdt TS Jafd—
. A o
. .
v Eame 3R
* G=9BfSar »ie SUBCH SaHs
. i Taf
* SHAUH, aHe Guded

7.1 SuBen

feg fea mifagT ferm I fAn &8 wHT 319 (Generic classes) IBHT MT Holdd edHs UfdgHI o9 Aae
ol

Hafod YIaTHaT (General Programming) €T yfafamr J fAn &9 Generic STeT ety Uanites © 39 3 <93
Hae JF |

SUBen €t ¥93° I&H AT €AHS € IV (family) T8 St i3t et 71 SUBe § Had (Macro) <t fagr
AT AT J |

€eg9e 7.1 Yo (2ud?)

template < class T >

class vector

{
T*V,; /[ Type T vector
int size ;
public :
vector (int m)
{
V =new T [size =m] ;
fon (int 1 = 0; i<size, i++)
V[i] =0;
}
vector (T * a)
{
for (inti=0,1<size ;i++)
v[i] =a[i];
}
T operator * (vector & y)
{
T sum = 0;

for (inti=0;i<size ; i++)
sum + = this -> v[i] + y — v[i] ;
return sum ;

}
15

7.1.1 IBH SUBCH (class Templates)
ﬁﬁWW%ﬁWH@W(Gmeric) & A g QT & wrfapr féer I
fen & s=@< T Idta Jo migH I—

template < class T >

class classname

{
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//class member specification
/Iwith anonymous type T
/Iwherever appropriate

15

fea IB™ (class) 7 TBH (class) SUB< &f T93° Jad g=Tet At I O & SUBe aoH afde &5 |

7.1.2 ¥IAE SUBT (Function Templates)

fea a&™ SUB<e (class Template) ©F I+ WAt Sas SUBe <t Ufggfag ag Faw IF & fa MITT-wSar

"TIGHE TEIY € 7% SIHG € JgY 98T T5 |

gaHe—
template < class T >
returntype functioname (arguments of type T)

//Body of function
/IWith type T
/IWherever appropriate

}
7.2 §=3I8 TS 2uB< &aH& (Overloading of Template Function)

fear SuBe Sams & A 3T UV SaAHs It AT AUES Sans It E=9ds disT A Aaer J | fen Afast feg

=B fsar IfEEHE (Overloading Resolution) & Yyast Ia &3 migwa gt —

1. fed ATT9& (function) ETHE & call 3T A= AR € fe&TH (exact) &= (Match) 3= |
2. feq SuBe cawa (function) Ei)' call 13T A= 7 fa st H&F= (exact match) 3 gfomT I |
3. &TdH& (Normal) SELIIES)) %ﬁf&'@ﬂ?‘u‘ (Resolution) €t I3 JI3T A= |

Had H&'= ATT &7 3= 3T IAKIT (Error) €7 HAH MT=dIT|

s :

# include <iostream.h>

# include <string.h>

using namespace std,

template <class T>

void display (T x)

{

cout << ‘‘“Template display :’ <<x<<\n’’;

}
void display (int x)  //overloads the generic display( )

{

cout << ‘‘Explicit display :”’ << x << “\n’” ;

int-main ()
{
display (100) ;
display (12.34) ;
display (‘C’) ;
return O;
}
The output of Program is
Explicit display : 100
Template display : 12.34
Template display : C
7.3 MARURS I3fEaT (Exception Handling)
NIAUAGH St & ?
WMAHURSH (Exceptions) T mifmet 98 7 fa {9e™ § 98 (Run) Iae 98 W<t 5 |
AT »e MaAURS I3T&ar (Basics of Exception Handling) HIAURSH (exceptions) & 39T bt Jetnt

J&6
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* fAEIdaH WIHURSH (Synchronous Exception)
* MfASST&EH MIRURSH (asynchronous exception)
Synchronous MaAuRS feg ‘‘out-of-range index’’ MT “‘over-flow’’ WIad W@T—? IS |
asynchronous WaHuRsH feg €T #agw mE< g5 # fa §uat i€er (Events) 3 Truee I 7 fa o &

qeIB I U@' (beyond) oI5|

7 .4 WIAUAS ISH (try, throw, catch keywords)

C++ € feg wigrums I3f&ar L[Farfaw (mechanism) 3= dtegsa 3 gfemr g— try, throw, catch.

ST (try)— try AEeH el € 88T (block) feg IBIPHT (errors) AT WMAHURG € UIT BArger J |

throw— 7 fed MaARUAS & U3T SaeT J 37 feN § g9 d9& BTt throw statement € TI3° JId FfromT
Aer J

catch— throw H’E‘?fl?méﬁa]ﬁﬂézﬂ?catch fé’G’W@ﬁ%m—;’fEﬂégﬁmgﬁcatCh JfAT J9er

try

{
throw exception; /I Block of statements which
................. /I detects and throws on exception

}

catch (type arg) /[ catches exception

{

................. // Block of statements that
................. // handles the exception

}

try block

detects and throw
exception

Exception object

catch block

catches and handles the
exception

Try block throwing exceptio

Fig. Try block throwing exception
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7.5 &Y AUR STaRUS (Name Space Concept)

C++ feg »if SATTSH MBIT-mI I =t F Ufgga (Define) &9 Aae I fA=s fa I&™, dans, T8
(Block) »rfe | C++ fem fea st dtegs ufen faprr §— &1 mUR # {9 fea Sdiees & a&es ufgefag ager 9
frameT »imw 9 fa SvAuw feg ufssfas aisr dfenr Sdeas wrt fa3 < Yo feu =93 Fae Tt |

Namespace € AF 3° TGMHT fHA™® C++ standard library JI

Using namespace std;

SHAUR & wirt fan a&™ & 39T = ufes™™3 a9 Aae IF | il WrusT SHAUR =1 Yaed fee e rae ot |
SHAUR e79< €T IdtaT o 84 migAd I—

namespace namespace_name

{

// Declaration of
// Variables, functions, class etc.

}
fimm® 7.5

# include < iostream>
using namespace std ;

/I Defining a namespace
namespace Name 1

{
double x =4.56 ;

intm=100;
name space Name 2 // Nesting namespace

double =1.23;

}
}

name space

int m =200 ;
}

int main ()

{

cout << ‘“‘x =77 << Namel :: x << ““\n’’ ; // x is qualified
cout<< “‘m="" << Namel ::m<< ‘“\n’’ ;

cout << ‘‘y =" << Namel :: Name2 :: y << ‘“\n’” ;
/I'T is fully qualified.

7.6 IS §Udea (Cast operator)

aHe Guded €t =93 fan fea Brer ey € dH3 (value) gHEt 3TeT eEly feu gese oot 1St 7iet 31
feg@rowa few T—@'cﬂ' J A wrenfed (automatic) §€&'= (conversion) Hg< &Jtf deT |

double x = doube (m) // C++ type casting.

7.6.1 Aefea a™He GUded (The Static-Cast operator)

Aefed ame Guded St aHe Muded T 3gT FTeT ety © BEt =afanr At I fen v feraws wint g1
IBH YnTfEed (Base class Pointer) 3° fS3metes a&™ Ynfeed (Derived class Pointer) feg s€%< &€t a9 Aa<e
ol

static_cast (type) (object)

s —

intm=10;

double x = static_cast < double > (m) ;

7.6.2 TEAST-IAS Guded (The const_Cost operator)

TEHSE ITHE Guded €t =93 fan <t 2diegs & 37er eely & gadt 39 3 override I9& et d1St AT T
frm &7 g I fa Gudeg 37T TEY € TTEHET (attribute) Medtfage & ge% féer I
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const_cost <type> (object)

7.6.3 dt-f&egude ae Guded (The reinterpret-cast operator)
Hag WA Ynfeed (Pointre) TTEIY mrarde (Object) & f&SHT (Integer) eety feg geser 3= 3T Wt ot
feregude IHe Guded €t =93 Iae IT |

reinterpret_cast <type> (object)

7.6.4 SfeaTa e §UIeT (The dynamic-cast operator)
fem €t 293 38 2™ (run time) 3 fe 37T eEly 3 grat 3TeT eEly feg gewe Bt i3t At J1

dynamic_cast <type> (object)

7.7 MAAURS I3fEI1/2a5tma® 3T I3fEar (Exception handling vs Traditional Error Handling)

Ufgs™ AT C++ J% & T8I Mdad (error) § Sfoe &et aet fawe fes mfeur st At fem o =5
2ISHE® Mad ISTEaT HES (Traditional Error Handling Method) YT a3 #ier wt fan feg #9g 338 a9s
Bet 75 fBfnr 39tar =afamT Afer At—

1. Y3 € fra seger
2. §3d3 f&UET (To write Pseudocode)
fae fa
2(1) Iet feq a &9 (Perform a Task)
2(2) Ha9d YHISAT (Proceeding) & X AT THI AIl 399 &% 3T 98§ 3T Mdd UIT HArge ©F

yfafen J95 |
2(3) MIBT AH JF AT YAISTT BT IH A7 THI AT 399 &8 &7 98 3T 7igd U3T BArge ©F
yfaforr aas.......

3. feg Y9 & Ug<, AuS W3 AT o JuS M3 SHa1 d9s feg yafas Uer geer J1

4. WWW (Impact Performance) E_ESL[Q"’I:%'EE(GET%I

feg 3dla (Traditional Error Handling) 3 Fa® '3 MuSBidns g79< wet fagas < o a4t a9 Aaer M3
&T It feg mrarae Gdmifes fea=rfeane (OOP) € AMJES ddeT J |

W'e JYS Gar 3i%T (Points to Remember) :
1. Aafaer Yaramiar (Generic Programming) €9 ufafenr § faw few Aafad (generic) 3T ey anites &

39 3 I3 Ha< I
2. JUBeH € =93 I%™ A §aHG © JIgV (family) 578 BET St ATEt I
3. WigHUREsH §U mifmet g5 7 fg §ae™ § 38 (RUN) dae 98 WrEeh 95 |
4. SHAUT feg SHiTes & aBgst ufggnag gaer I
5. ITHE (cast) SUded & =93 fart feq s7er eety & I (value) EHT 37T el g gewe Bt dist
At J1
fgnr
(Exercise)
1. y'8] gt 35—
1. CUBCHHATS oo ISTHT g=QT ot mirfapuT feer 3|
2. MAAURSH oo, 3gT St JEHT I |
3. C++ feg wiaAursH I3f&ar ... e MIT oo St=asd 3 gfewr 3|
4. o Qudea € =93 WAl §H IBH Wifeegd 3 f3aeies a&™H yifeed feg Te%< &et 99 Aae
Jr|

2. FJl Gi8F &7 —

1. HAUT fev ufeg iz a3 farnr Sdtee® wint Yae feu sdt Ta3 Aae |
2. FUBCH €t €93 I&H AT €dHS € dgV 99T Bt i3t Aiet J|
3. SHAUNW (namespace) € AF 3 TUMHT fHA™® C++ Standard Library I
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4. feq SuBen sans & <987 &t dt3™ 77 HaeT |

3. g2-659" T8 yrz—

1. Hafoa Geerfiarat g ?

2. MAAUAS ot & ? fem & fags gar feg efamrater g ?
3. SIHE SUB< ot Ufggmr fe |

4. IAC Qudead €3 Auyu &< fag |

5. SHAUN 979 ATeardt fe€ |

(VY 2

4. T35 839" T yrz—

1. 3HAUR g8 &t yfdfomr e f9e& a4 |
2. MAAURS J3Ear yfafonr et Gevde 5% a5 a9 |
3. 2UBeH fae 978 A I& ? IS5 d4 |
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Lab Activity

Templates

Program 1:

template <class myType>
myType GetMax (myType a, myType b) {
return (a>b?a:b);

}

Program 2:

// function template AU Y
#include <iostream.h> Q‘J
using namespace std; A .

template <class T> | B N
T GetMax (T a, T b) { M\ \‘
T result;
result = (a>b)? a : b;

EN
N \¥ |
return (result); A M\N ~

} NN

A
int main () {
int i=5, j=6, k; .
AN

long 1=10, m=5, n;
k=GetMax<int> (1, 3); V\
n=GetMax<long>(l,m) ; \ *
cout << k << endl; ‘\ W N
cout << n << endl; AN )

return 0; \“v
| %
\,

Program 3: Q
// function template IT “
#include <iostream.h> V
using namespace std;

®
template <class T> \

T GetMax (T a, T Db)
return (a>b?a

y N
ax(l,m);
c < << endl;
co << n << endl;
retu 0;
}
Program 4:

template <class T>

class mypair {
T values [2];

public:
mypair (T first, T second)
{
values[0]=first; values[l]=second;

}

}i
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Program 5:

// class templates
#include <iostream.h>
using namespace std;

template <class T>
class mypair {
T a, b;
public:

mypair (T first, T second)

{a=first; b=second;}
T getmax ();
bi

template <class T>
T mypair<T>::getmax ()
{
T retval;
retval = a>b? a : b;
return retval;

}

int main () {
mypair <int> myobject (100,
cout << myobject.getmax();
return 0;

}

Program 6

// template specialization
#include <iostream.h>
using namespace std;

// class template:
template <class T>

class mycontainer {

T element;

98
AU
Q)
A o™
B @
oy, %
A\
P
AN
L O\
o N N\
L N A 4
75); N\
.
A Y
r
AN
LN
« NN\ »
A N
AN Y
A |

S

public: g
mycontainer (T arg) {element

}i

T increase () {retu + W;}

®
// class template speci 'z\on:
template <>

class mycontain%ar

ement+="'A'-'a';
re n element;

}i

int main () {
mycontainer<int> myint (7);

mycontainer<char> mychar ('j');
cout << myint.increase() << endl;

cout << mychar.uppercase()
return 0;

Program 7:
// sequence template
#include <iostream.h>

using namespace std;

template <class T, int N>

<< endl;
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class mysequence {
T memblock [N];
public:
void setmember (int x, T value);
T getmember (int x);

}i

template <class T, int N>
void mysequence<T,N>::setmember (int x, T value) {
memblock [x]=value;

}

template <class T, int N>
T mysequence<T,N>::getmember (int x) {
return memblock [x];

}

int main () {
mysequence <int,5> myints;
mysequence <double, 5> myfloats;

myints.setmember (0,100); A\ %
myfloats.setmember (3,3.1416); \L\ ) |
cout << myints.getmember (0) << '\n'; Y""gv
cout << myfloats.getmember (3) << '\n'; P AN
return 0; (\‘ \\ N
} o
‘\’\;\%ng
e
Exception Handling NV
NN
B, B
Program 8: \ N
// exceptions S
AN
#include <iostream.h> .
using namespace std; . N AN
R B
, : AN
int main () { A
. 4

try
{
throw 20;
} ,....\

catch (int e)

{

cout << "An exception urred. ception Nr. " << e << endl;
: \
return 0;

) &)\ \
)

here

try {
t {

catch (int n) |
row;
}
}
catch (...) {
cout << "Exception occurred";

}

Program 10:

// standard exceptions
#include <iostream.h>
#include <exception>
using namespace std;
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class myexception: public exception

{

virtual const char* what () const throw()

{

return "My exception happened";

}

} myex;

int main () {
try
{
throw myex;
}
catch (exceptioné& e)
{
cout << e.what () << endl;

}

return 0;

‘-\‘\‘ h N
‘\;l.“ .
Y
\ .
F A
Program 11: A\ \\
AN Y
N A\
o\ V
e
// bad_alloc standard exception \\‘.
#include <iostream.h> “5\
#include <exception> )
using namespace std; .
AN
int main () {
L
{ IS ‘\‘ A
int* myarray= new int[1000]; \\ \\
} A |
N

catch (exception& e)

{

cout << "Standard exception: " << e. () << endl;
} F .
return 0; Q

Namespaces \ %

}

Program 12:

// namespaces
#include <ios
using namespace

namesp

{

}

namespace second

{
double var = 3.1416;

}

int main () {
cout << first::var << endl;
cout << second::var << endl;
return 0;

}

Program 13:

// using
#include <iostream.h>
using namespace std;

namespace first
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{
int x =
int y
}

5;
10;

namespace second

{

double x = 3.1416;
double y = 2.7183;
}
int main () {

using first::x;

using second: :y;

cout << x << endl;

cout << y << endl;

cout << first::y << endl;
cout << second::x << endl;
return 0;

Program 14:

// using
#include <iostream.h>
using namespace std;

namespace first
{
int x = 5;
int y = 10;
}
namespace second
{
double x = 3.1416;
double y = 2.7183;
}
int main () {

using namespace first;
cout << x << endl;
cout << y << endl;

101

cout << second::x << endl;@

cout << second::y << endl;
return 0;

Program 15:

// using n

namespace second

{
double x =

}

3.1416;

int main () {
using namespace first;
cout << x << endl;

using namespace second;
cout << x << endl;

}

return 0;

h\ A N
NA NS
A&
- T
oy, %
N\
P
AN
. ©\"™
N \ 9
L N \ 4
N\
e e
\\\\\\ A
@
AN
AN
AV o N
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