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gfHe -1
(Principles of Object Oriented Programming)

fawra frsa=it (Course Outcome):
CO 1- FORT 30T 3ot =T AR B C ++UITH SR,
¥ed (ISRl (Theory Learning Outcome):
1. POP 30T OOP TT UIUTIHT Bidl =T B U,
2. Sisoige NRUCE YT BTae o AT HaR TY HR0.
3. 3RiHfed YRR Aio HrugriTe! Ui fofgor.
4. AT IR AR HEA C ++UIUH [T,
5. FOT ST 3ifesiae T aTIR H& C ++3id [T,
eC ++E|T$ﬁ|3'm
C++Udh UMNTERT U 38 STE SUANT AHcasR famRid #rugMrest »o1 Sidl. Suaare]
TTSSRTT TR HTST TGURST C 3MIOT C++ TT Sl UV TIoH HRUATd TGS M. a7 alal
YN UGN Hiegex TR, Tfhary, Arucdsr s exuamd!, onfor Ren wiredsr
I RIa FRUTMTST BT STl C++ A 1983 AL dioH TRCY TN AJaraTe! s Rid HoT. i
fIaRITEIR, C++ a1 HSH! fassdt 3, fafiydr, sfor favdR ues di= unnfa aikuefa &t c++ A
C UTSAT STYRTAR 01 B 0T AT TRA-at JURUT B,
C++ 1 IUANT fafay a=iaed ool S1d), UgEd: AiredsR, W darg 0T seray fasaedmiT,
T W WS, T SEe U’ A Red TnfET faemaeit, C++ it faRivdr 3 31 &, <t uap
Al HINIUS! U 3R SUT6T 99 UHRY U fOg TAHhdl. TS, C++ THT 3d SIHbig
TN HTS=aT ST faw g et 31,
C++ 1 faerg yar:
1. goaTd (1979 - 1983)

. Bjarne Stroustrup It AT&T Bell Labs HE TH HRAMT C HTS=AT HATaT i@,

« I C YT Object-Oriented Programming (OOP) & UHT FHIAY HRUTmET f[daR BT,

. T C A FORY (Classes), STeRe (Inheritance) TOT Ui HTh e (Polymorphism)

RIS Hh YT SIS .
« B YN fAEIR "C with Classes™ U 3o STd BId.

1.1 MRYeR 3ifies wRnfHT d=ads ad9 siif¥ies WRIfHT (Procedure Oriented Programming
(POP) verses Object Oriented Programming (OOP))

Ted cqaAd TMROR 3ucs TRt (POP) 31T Siisside 3fifkics Wi (oor) ai=n
fIRrSeaT qarT FHaeh 3R:

WSS TTGHL, POP 30T OOP TTedT TRd dfTses) YRS Jo-Td &+ ! 10t 3R,

Maharashtra State Board of Technical Education 1
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¢9® 1.1 Comparision of POP and OOP

TR POP ooP

XA RilRERN ST, GIIRTH]

PIS A ®Hl 3

31 Snfor i e faumia gPAd

R PriHH a3 3170 g% Ffor

STERT PrwH ERCRINIGED

fergrgan BIS WHRY, W, TRIAAD- ﬁawm, |,
WA g-RIGelH-XddA

WU 3GI5R0I C, Pascal C++, Java, Python, C#

faTaTt g EitE EiDEa

1.2 BIEH 3T 3ifesiae 3T YR (Features of Object Oriented Programming):
C++ YN &1 U 2ATGaNo! WUIHT HIST 3178 <Al 90R fafdy yeeRa ditedsR seoudcad
S BT Tl
o Sliooige-3MiNEes UnfHT (00OP):
C++ B OOP T HTHT 3{T8 ST FOIY 0T ffesiaed aTIe BHled! Il B! olld. ATd STg e,
q]?ﬁﬂﬁﬁv—:ﬂﬂ TIH G ST TRCRM & OOP o UHH dd 3HTedl.
. FOTIY 3TfOr Sffestqed(Classes and Objects):

C++ Irﬂ?r 3T FETY TR H& hdl oaId el Hay 31 AR ek 3drd. 3ifsoide g ol
TSI S SR

2. g8f¥e=d (Inheritance):
C++ AL SRNCTd It aToRe- Udh JoT gudl oI Tured (wiucien onfor ad (Sefaar) uma
H¥e G A HIe YA (Rgel) a1 gl

3. UrSHifhsI® (Polymorphism):
Ies fafdy o Siissiacy ThTd SethagR dTiRdl IdId. G UHRY Uie HITheH SRIdNd:
HURG-CISH (AR SaRBIST) 31O TH-TTH (FHIS HaRM).

4. TGRSR (Encapsulation):
ST GRS ST RFETAT GHRAd HRUARIST STl Ha¥ ST HhaR-a-T1 b= die 3qul.

5. ¥Cfe® (Static)eTsd AfBT:
C++ AW, 31 C5W HURG-CISHGT dUIIS SITdTd, WUl I-215H T HH BldI.

6. Ol Og® AW HeHe(Low level Memory Management):
C++ T, Ulgeda Hed AW SRAM®a! ioldbe MM fSdihe ol U4, WM 3
FHaeHI UMY TUR BT Jdrd.

7. AGAIU® sAgRe~d(Multiple Inheritance):
C++ O Uh] FSTOT THTUET SRd 9 FSRINURIA 981RC Rl Ad, O C++ T 3HiUd Gdfdh
CRCGH

Maharashtra State Board of Technical Education 2
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8. WaIHF sf&UsSe(Machine Indepentant):
C++ B HTWT fafae TRt Br8deR SfoT SfoRfeT RdaR 1@ 2.
8 PIal C++ YTV af3Teed 3mRd .
1.2.1 TRIHUSH 3P 3eoide 3MNTEs WA dias (Examples of Object Oriented
languages)
3soide 3MRTSS YR (OOP) HINTET TR B HiUcd3R S@OUHE B0 P Iy ST
ST g, frﬂwqg@ OOP HTSTd JTeRUI faat 3iTgd, @rm?ﬁawmqﬁa%ma
C++ ﬁw UG JTURGT STUIRT OOP TS 3118, ITd FE TN, JHfeoidey, STgRe—, Uio MihaH,
T ORI AT U o URE! df2Ted 3TRd. C++ T BI8-0@® HHR] HASHE &Hdl S/ et
HIAeM §ad.e OOP MV IaTeRU! 3Mgd, Saral IR He- [AfdY THRY AMedsR SEauHe
TH U BRSO Sdld.
1.2.2 TWIPHE TP SMI3Mdt (Applications of OOP)-3iisside 3fiRTCS UM (OOP) &t
I URTSTSY 3HTe STd Sl IO haR=g ThEHAqUUl SlesidcaHed ditds SITdTd. e WIHed3rR
SEOUHC AU 30T Srded Bid. 0OP d fafde Sru™NT (Applications) TTATGYHTO TR :
1. ATHEd3R W@?(Software Development):
OOP T T 3N UM AUed3R Seeulc. Ird Higdl YHUMEGR diRS Sd HRUT ATd B
gaTR (), Aregod, 3l dis He-0 It 8id. Ierexund, s iuedsr, YfedaH
2. ¥ 3%?7013'6 (Game development):
1 SEoTHcHE 00P WU YHIUMEGR dIRe! Sid. e fafdy sifssidey o &t daed,
QETQTJE‘I?, WWWW@@% BE'IETUW?-T Unity3D 37107 Unreal Engine IRA
3. 99 SEBUHE (Web development):
OOP 3MTYTRT a9 TrHIRTT ATR e SHHG VT Feifdecs A9 Uy A d Har Idrd.
Jarguny, Django (Python), Ruby on Rails (Ruby), ASP.NET (C#).
4. HIATS® UMWDHIM STOUHC (Mobile application development):
iOS 3101 Android §& b2 SEGY HRUGRITET OOP dTiRG! STd. Swift 0T Objective-C ATURE
iOS Usd, Kotlin 30T Java aT9%+ Android TeT faeRid &=ar Iard.
5. YTfpeRT STFOT Yok Sexthd (UI) fEsms:
GUI o8 Uz fasRid HRugMIst OOP TR ! Sid. Iareund, JavaFX (Java), WPF (C#),
Qt (C++).
6. ScTdy HavHe RIEH (DBMS):
OOP 3MTUTRT Sered HaoHe RIETHE Sel Siedcydl WEU AI&ae] Sl 3aIguny,
ObjectDB (Java), db4o (C#).
7. Ry Aiwedsr (System Software):
SR Ry, Sraeed, SNftT e Rifew fasRid SruarITét OOP aTR@! S, 3aT8vuly,
Windows (C++), macOS (Objective-C).
8. SnfdfrfRre sefosia (Al snfor w=ii= &fT (ML):
OOP ATAREA Al 30T ML SGTIRGRT 31T Yt dar4 fasmRid #xal Idrd. 3a1eRuny, TensorFlow
3101 PyTorch (Python).

Maharashtra State Board of Technical Education 3
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9. ASIfeaT (Robotics):
Reife 98 0oP U= fafdy YR Aaicy feis= Hifor URmg & SIdrd. It C++ HIf0T
Python T HIGAT FHTUMGR AToR T ST,
OOP =T AR JTedsR Seadude Ufthar siftie JouafRid, JRfed, nfr sriem gia. are
e 3R U YR AT @Te He-g T gl
1.3 ST eI8W (Data types)
C++ 0¥ fafdy UH R ST elew IUdsy 3HTed of MU fafdy Y Ra G HIaquara aroRa
STTATd g7 Sl IR HedH S TUdl Hie e [T 3 SR a9 Idhdl .C++ Adtd
ST TR &I IR UHRIA fAUNTe Tiel 318 d) dR¥eh :Primitive) S¢l Cl3W, SRES SeI.
1. Primitive (Basic) ﬁﬁ'ﬁ%’ ST cIW:

. TR Integer Types: int, short, long, long long, unsigned

. A& uige Floating Point Types: float, double

. PR Character Type: char

« gfera{ Boolean Type: bool
2. Derived S¢T TTSW:

e 3R Array: YHH SR THHAT 6T AEaURI0!.

e TUiseX Pointer; HHRT 3/ST ATETUIITA!.

o B Reference: ®RUTSAT GORT 19 ASAVARITS.

e WA Function: TaRI-E2AT URHTYT STIOT SIYUTETA!.
3. User-Defined @ETE'IE'QT:

« R Structure: fafdy TSR &7 THT TTd ASAVARITS.

« gFA Union: fafdy YR G&d THT TTTd AI6duaRIdl, I Uel dovd Udhd ol

HISAUITHIS!.

« TH Enum: SITHS RIS T Juft A3 auaraa!.

« AT Class: ST IO heRG-T ThATUUl HISAUITHTA!,
4. B1gS Void ST TI8T:
I3 void: HIUATe! Sl JIdd ATal, T TR GRYUTNT 10T UigcRATd! aTRST STl § C++
e Hlol UHE Sl TR 3MTed, S WA HamT fafdy YR ST qraquarnat for ufar
HROGTS] AR ST,
1.3.1 CTSY HIACIAfSAl (Type compatibility)
C++ AL 3T CRU HHlfefafod! WU fafdy SeT cew UHHGBIRI &Y JATT (compatible) 3TRd
g gue. a1 eufd, 3F Hedr qe, AR ©rd erTara: SRR (implicit) 3T TR Re
(explicit) HIaYT (type conversion). WS TSYHTO %’ 3feH oy FS 311%:
1. sfR@Rye aadur (Implicit Convesrion):
3fReRie B (fhal FiRfeg HTaY0N) B WHASATU (automatically) BT, 1Y Th IeT @3y
ST UHRId HE! TCo o1 ol Siagl C++ HURORST a=AH dled. IaTevuny:

o Ao o TBIfET UTge HIAYYT (Integer to float convertion):

= inta=10;
« floatb = a; // 'a' TWIATSAYY float UHRIT TUIARA BId.

Maharashtra State Board of Technical Education 4
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o ﬂﬁﬁgﬂﬁ?mﬁ (short to integer conversion):
= shorts =100;
= inti=s;//'s TWIATSAUD int THRIT FUTdRd BId.

2. TfRwsRIE Hayur (Explicit Coversion):
TR Rie BV (fdhdT 1T & T fowult aTRe @ [y (specify) B0 @114, T T St
13U U1 UHRId dGoTdl BTN, JMTST HIRET JHUReR JMURS SITdld.
1.3.2 a5z 3P /RUTS (Declaration of variable)
C++ O BRUTSY feFozH (Ao BU A Ue AR UeRE g6 AI8auaridl Th
SIRTT SRI& BV 30T AT SHIST T A1 (RRTE®) 301, Y gRUTad fSao = fafay ugdt
3107 e IeTeRul fdt Sied.
1. ISP (Basic) @NTT® fSFovz=
3. ¢TSI (Integer)

int age; // S¢IoR UHRMET RNTTS DT HoT
9. FBIfET Uige (Floating Point)

float salary; // TOIC UHRIE RRUSS G BT

double distance; // S8 YHRMT GRUTTS YN BT
. BeaFe} (Character)

char grade; // dXaeR BRI GRUTS YIS Bl
1.3.3 SIS SHRIGAHRME TP /NEIS (Dynamic initialization of variable)
C++ Y S-S SARMOHIRM BUN GRTTGH! SMRAGHERM H-crsiad $o! S,
ST U A1Q 34l SHHHG SHRIGHSRMYG! URUG: Heder, B, Tl deihmdl
WSS THGC BIUSR! (STL) TR SN, STHHS SARISTISR M new 3ATOReR 3foT
Gigcdl TR B B! I,
Jalevur:
#include <iostream>
using namespace std;

int main() {
int* ptr = new int; I/ =% integer wewemet #wdt allocate ww
*ptr = 5; /] TR RS ad
cout << "Value: " << *ptr << endl,
delete ptr; /] ot Eiefene Rt
return O;
b
Output:

cout << "Value: " << *ptr << endl,
Prints the value stored at the memory location pointed to by ptr, which is 5.

P FeY qUEH STTHS SARNGASRM:
HCdeR AU SHHG SHRIGTIHRM B0l [d=IVd: Sfeuidcadradl SUTN 3.
JeleXur:

#include <iostream>

Maharashtra State Board of Technical Education 5
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using namespace std;
class Rectangle {
int width, height;

public:
Rectangle(int w, int h) {
width = w;
height = h;
}
intarea() {
return width * height;
}
o
int main() {

Rectangle* rect = new Rectangle(10, 5); // s=faereft Rectangle sitssiee stfymamsst w

cout << "Area: " << rect->area() << endl;

delete rect; // 7= Sietrephe Fd
return O;

¥
Output

Area: 50

1.3.4 YBIT aRTTS (Reference variable )

C++ A, N GRTISG (Reference Variable) 8T Thl @RUTGAT GERT 4@ 3dl. RH=

RNITGOT Yodi RNTTGOT THH AR Ug 31!, ST d alal Uhd sl RIH®s ol

Hrard. R SRTTGH SR Hruamral it i sHRIeRS HsRuame! Iele Ride

IR ST ST

type &reference_variable = existing_variable;

1.3.5 TTSY BTREI (Type casting)

C++ A TIRY HIRCTT UM U Scl USRI gUT STl ORI FUIRUT HRUGTH Uihdl. C++

T TS HIRET HRUAT Dla! A UHR e d:

ot Eﬁa hRC (C-style Casts)

KIeh PRC (Static Cast)
STIH® HRE (Dynamic Cast)
P DR (Const Cast)

ik W PE

6. 3T BRE (Reinterpret Cast)

1. @ TEIEd F1EC (C-style Casts)

Teh R WIsd HIE (Function-style Casts)

C-style casting &1 Tafd 14T ATOT URUING TaReUTET HIRCHT TR, ITd C T syntax o1 ATOR Bidl

31O fafae YhRT BRE JTRI HS WIS FAhdld.

inta=10;

Maharashtra State Board of Technical Education
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double b = (double)a; // C-style cast
2. TP WIS HRE (Function-style Casts)
Function-style casting T function HI1G TR syntax dlux ol STl 30T 8T C-style casting R
3.
inta=10;
double b = double(a); // Function-style cast
3. Lfed PRE (Static Cast)
Static_cast compile-time TI3U HIRETRITS! ATIRS STd. § C-style DIRCTUET JRI&T 35 BRI
e HTg! YHIUE <18y o gld.
inta=10;
double b = static_cast<double>(a); // Static cast
4. STOH® P (Dynamic Cast)
Ddynamic_cast GRI&d STSHADHIRETRITS] aTuR e Sid, fa=IWd: polymorphic YRGS (UM virtual
functions &H@Tvﬂ?ﬂ classes ATST runtime type information (RTTI) 9T TazHAT S AT runtime
R TIZY AP P,
1.4 WIS 3TU¥ex 4 Al ++ (Special Operators in C++)
C++ AL B! [GRIY IR 3MTed of G Hd ABIIVG AT AhARe 1T IR AR SHfaiRad
DAL U™ HRAld. WTo! C++ ARG Dla UHE G2 TReR iAo 3
I YHFYM SHTIRER () (Scope Resolution Operator)
TR U9 3iTgeex (. 30T ->) (Member Access Operator)
R} fhar HfeaMe SfRex (2:) (Turnary or Conditional Operator)
sizeof 3{T¥e
Uige 3HUReR ( 3TfUT &)* (Pointer Operator)
CIRY P 3T (static_cast, dynamic_cast, const_cast, reinterpret_cast)
PIAT SRR ()
T4 (new) 31101 fEBIe (delete) 3HTTRER
. typedef\’:ﬁw
10.fdearsst 3Uer (Bitwise Operator)

1.4.1 Wﬁﬂ@m{ﬂq 3R (:2) (Scope resolution operator)
WHIY R SHTReR TER HhaRH fhdl eRuseer WU qugdl arRar ord), faRivd:
AW, FAEY A0 Wlad gRuSeqa e,
#include <iostream>
int var = 10; // et sgftgerer
class MyClass {
public:

static int var;
o
int MyClass::var = 20; // wama =ftwse
int main() {

int var = 30; // 9k seftesra

© O NGOV A WN
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std::cout << " var: " << var << std::endl;

std::cout << " var: " << MyClass::var << std::endl;
std::cout << " var: " << :var << std::endl;

return 0;

}
Output

var: 30
var: 20
var: 10

1.4.2 HHIY HAWHE 3TaRe (Memory management operators)
C ++(C++) A TTR] TARITTT RS dTTE SHHD HAR] BB 30T SIGIH2 B! S,
? 3TRCR WIOTGHHTU TR d:
e new 3TRER:
AN 3SThRM HRUTMTST new HTIRER ATRGT ST, 81 AR Hisoldey fhar @Rudad Iqral
SIS AR @1 AT S,
Syntax: pointer_variable = new data_type;
JaleXUr:
int* ptr = new int; // T& SICoR TTAT HHART 3{BIhaA
o delete 3MTURER:
A SIGIH2 HRUGNTS! delete 3R ATRST STl SAAHBO! HBIdbce HHR] BIdh SlBIbe
HRUTMTS! BT 3T qTORST Sl

Syntax: delete pointer_variable;
3aleXUr:

delete ptr; // 3BIHCS HHRI T UL,
e new[] 3TURER:
UhTd da! 3Hd 3leoiacy] ATal HERT GBI HRUINTST new(] 3T ATURST ST,

Syntax: pointer_variable = new data_type[size];
JalgXUr:

int* arr = new int[10]; // 10 $fCSR TS} AHRY fSBIdhaA

o delete[] 3MTURER:
new[] 3TIRER 7 BIhc HoGAT AW HIHUTS! AMRI SIGIHI HIUANIS! delete]] 3R
ITIRST ST,

Syntax: delete[] pointer_variable;
JaleXUr:

delete[] arr; // 3{Blbcs HH Wl BRI
1.4.3 HgUedR (Manipulators)
C ++T HHEoeYH § $9¢ 3T 3T3eYe Wl WE U Wey JEoUaa! aTiRe Sdrd. o
AR SASRIAE UGS 3ed. Hla! TG Aoy TG TGUHT TR :

Maharashtra State Board of Technical Education 8
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1. endl
endl TSR YT Th T IS (R B1E) TR Ho! §ld 0T 3T3CYE THR FO2]
DT I,
JalerUl.cout << "Hello" << endl << "World";
2. setw
setw T GER AU oA $dId Jod T o Sld
JrT3T #include <iomanip> 883 HBI3® BRI,
3. setfill
setfill HATISCR AT RebTRl TRT HRSGAT ST,
3T #include <iomanip> gex BIe® BN,
4. setprecision
setprecision AR AU USIST-Ulse Rl 3fgahdl (decimal places) Te Bt SiTd.
3T #include <iomanip> 38X BIR® BN,
5. hex, oct, dec
hex HFdCR IUFA FaR RISRITS (hexadecimal) T=UTd flic HoT ST,
oct A deR a0EA HeR 3ffaca (octal) WU flie BT STl
dec HMGGCR ATUFA ok SRIAG (decimal) Ta=UTd fUic B a1 ST,
6. boolalpha 30T noboolalpha
boolalpha AR AU fST (boolean) &Y true UM false U flic B! Srdrd.
noboolalpha HAEGER AT+ §f&dH A 1 3f0T 0 U flic Bt Sirdrd.
1.5 WFT TP Y ++ WATH (Structure of C++ program):
C ++URITHY IR THSH Y0 Hgdld 31T HRU g U F[dd HT0T Gateres YT TS 318, C
++ U HIYRUIG: WO gchiaed [dURTST Sl
STISRIAT GHTART (Header Files Inclusion)
Namespace fSaozm
ThaRT WIelelsW™ (Function Prototypes)
T HhaR[H (Main Function)
ThaRI=gt SORSAT (Function Definitions)

i dwWwihe=

C++ Headers

Class definition

Member functions definition

Main function

Structure of a C++ Program

Fig. 1.1: WCFdH 3ATH C ++ THITH

Maharashtra State Board of Technical Education 9
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1. STISRIET HHTART (Header Files Inclusion)

C++Te fafaYy STISR] WIS JHTAR] HR0Y ARG 3Tg Sl fAfdY 3Afdae thaRg aTuRd]
Idle. #include fERfde IR 8 B S,
2. Namespace f&@¥=™
C++T& namespace aTIe AT HaRT-d TG GHRUT o> i, YIATYRUMU std (X Ss)
namespace ATORST SITdl.
3. AR WICIelgW™ (Function Prototypes)
BRI T WUl YIardiol f[SddsR 6o Sdrd Suldhe 8 haRHAae il duR
H O] IS FAhdl.
4. Y81 BRM (Main Function)
YAd C ++MUTHHE main AT T &7 R 34d, o W HSSauid! geard dd.
5. ThaRT=9dl &RSAT (Function Definitions)
AIclcsw BUH [S$a03R Hoadl haR-ad! SRS WUTHAT Adc! Bol Siid. a1 UHR, C ++Uum!
TR G&Td U3 fafdey gesiged faurToll St Srd, S TR it YoaaiRyd o1 ara-ta
Bidl.
1.5.1 3 3YE 3TSeYe 3TuRex 38 WaRM 3 |l ++(Basic Input /Output operators and
functions in C++)
C ++T% 9GC 3107 3T3TYL 3HTURER 301 TR a1 Sl 37Ye HIfOr S3TYT HHT DRIl
8 SV YUl Hgw@ld 315, iostream g BI3d JMATS! aTuRal Sifd
g14c STRER (>>)

e YT HTREAT IR H& Sl $TYC BT SITel.

e JalgXUr:

int num;
cin >> num;

JT3TYe AT (<<)

e 3MICYC RN IR H& Sl BhiaR flie BT S,

e JaleXU:
int num = 10;
cout << num;
1.5.2 9@ € ++ W (Simple C++ Program)
TH 14T C ++51m S "Hello, World!" fiie &Rdl SftT aFaR aTR&diw e 9 M1 919 faard, 3R
#include <iostream>
#include <string> // f&wardt smawas
using namespace std;
int main() {
/] =iz "Hello, World!" iz =
cout << "Hello, World!" << endl;

/] == fem=meor o gz =y
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int age;

cout << "Enter your age: ";

cin >> age;

/] 792 SRt T T

cin.ignore(); // ar=h sragashr 31 HRT CiN 3992 S newline characters sav< wtd et
/1 ==t fommeor Smifor 392 =t

string name;

cout << "Enter your name: ";

getline(cin, name);

/] = amftr 71 fife o
cout << "Your name is: " << name << " and your age is: " << age << endl;
return O;
}
Output:
Hello, World!

Enter your age: 25
Enter your name: John Doe
Your name is: John Doe and your age is: 25
1.6 FOTH 3 3ifesiae (Class & Obiject)
FOTH: FOIN § Sl 3R HaRr-a=T e HAd Jard ufaffa .
Jeolde: FONHT U 53¢, Ol FOHE [S$T03R Hoadl gchidl aluR He 2AHhd.
1.6.1 TR WRIBGTH (Access specifiers)
C++7e), U WRIBII (Access Specifiers) § el Had 3T HeR tar=red Taaffafedt
(accessibility) AT HRUTRITE! aTURS SITdTd. § J&d: - YhRd SydTa:
1. Uf&d® (public)
2. UTARE (private)
3. Uledes (protected)
1. 9fed® (public)
. public WRIHETR fdid fEFreR Hoo AT 31 a4 Ja7 Ty Ho 1S, 2SI,
2. YT (private)
. private WRIGRR dd fSFOIR HSS Had S0 a0 Had I FoI AT Yoy
HS SIS AP,
3. MIedes (protected)
. protected WRIBRR AT fSFFIR Hoo Hax MU HaRFT T FSAHE 30T AT
SREE (derived) FSTHHE YT 6o SIS, AN
1.6.2 fEEEMAT AR hwRA sTUEe O™ AT AHeASS Fo™ (Defining member
functions: Inside class and Outside class)
C++A, AT R G UHR [SHIsH HRdT AdTd: FETHAT 311d (Inside class) 30T G 916X

(Outside class). WTOT gl YHRID TBIHUT 30T I&Te 0l fSat M-
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1. FSTAAT 3MTd AR WaRT=H fEWIgT B0 (Inside class definition)
R R U¢ FodT [SFoAY [$hisd Hot Sard.
3aleXUL:
#include <iostream>
#include <string>
using namespace std;
class Student {
private:
string name;
int age;
public:
/I Constructor
Student(string n, int a) {
name = n;
age = a;
}
Il Setter for name (Inside class definition)
void setName(string n) {
name = n;
}
I/ Getter for name (Inside class definition)
string getName() {
return name;
}
/I Setter for age (Inside class definition)
void setAge(int a) {
age = a;
}
Il Getter for age (Inside class definition)
int getAge() {
return age;
}
// Display function (Inside class definition)
void displayinfo() {
cout << "Name: " << name << ", Age: " << age << endl;

}

2

int main() {
I/ Student =me =1 Sfesiae IR o
Student student1(John", 20);
/] G e STIEd ST Ty T
studentl.displaylInfo();
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/] 21 3192z o
studentl.setName("Jane™);
studentl.setAge(22);

/] 19z e 221 yafdid o

studentl.displaylInfo();
return O;

b

Output:

Name: John, Age: 20
Name: Jane, Age: 22

2. FETIAT 9TeR HaR BaRT-d fSWBTeH S0 (Outside class definition)
fSfhfaM Fora= aex fGd o,
JaleXur:
#include <iostream>
#include <string>
using namespace std;
class Student {
private:
string name;
int age;
public:
/I Constructor (Inside class definition)
Student(string n, int a);
/I Setter for name (Function prototype)
void setName(string n);
/I Getter for name (Function prototype)
string getName();
/I Setter for age (Function prototype)
void setAge(int a);
/I Getter for age (Function prototype)
int getAge();
// Display function (Function prototype)
void displayInfo();
I3
/I Constructor definition (Outside class definition)
Student::Student(string n, int a) {
name = n;
age = a;
}
/I Setter for name (Outside class definition)
void Student::setName(string n) {
name = n;

}
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/I Getter for name (Outside class definition)
string Student::getName() {
return name;
}
I Setter for age (Outside class definition)
void Student::setAge(int a) {
age = a;
}
/I Getter for age (Outside class definition)
int Student::getAge() {
return age;
}
// Display function (Outside class definition)
void Student::displayInfo() {
cout << "Name: " << name << ", Age: " << age << endl,
}
int main() {
/1 Student &I =1 Tsoide TR BT
Student student1(*John", 20);
// T BRI AU Scl YR R0l
studentl.displayInfo();
// ST 3UST R0l
studentl.setName(*Jane");
studentl.setAge(22);
// 3TUST BT ST UarRid HRul
studentl.displayInfo();
return O;

¥
Output:

Name: John, Age: 20 Name: Jane, Age: 22

1.6.5 fopuf affssae (Creating objects)

3fisoiae TIR HRUATd R (Syntax)

ClassName objectName; /I Creating an object of ClassName

1.6.6 AFR} BIHIM BR Sfisciae (Memory allocations for objects)

C++ O Mol Tardl U] SGIHRH G UBR Hhol SIS 2Adhd: Ticdh HHRI GIHR S0l
STOHEG A SfBIHEM. C++A 3edacaardl ALl (BB aF Ugdi-l ol S b
Kfew 3o S-fe. Wicdh TRl Sfeihzmae UEsl WHafeduul IR Hol §d, @
SIS ARl SGIbHE TH T3] AT HRIdl SN, dlel Ugdidl diuR =
TROAR 0T PUTHAT STHRITIR HST ST,

1. Wfew A0 Sropz= (Static Memory Allocation)

WKfew THRT @z Al BT SHBIhaH ST da! gId 3T Sissiaey T hax HHTUT gid.
IITS! HIIde! [aRIY Blae fdhal har= aToRuaTd TR 9.

Jale U

#include <iostream>
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using namespace std;
class Student {
public:
string name;
int age;
void display() {
cout << "Name: " << name << ", Age: " << age << endl;

}

o

int main() {
Student student1; // ®fe=w sfeterem
student.1name = "John";}
student.lage = 20;
student. 1display(); // Name: John, Age: 20
return 0O;

}

output

Name: John, Age: 20

2. ST AW SfoibaH (Dynamic Memory Allocation)
STHHG TR STBIh2H IHCISHA 4] new H1ds ATuRe B! Sild T Sfesidey giuar fHHfor
B, TMTST AFRT HeioTHe H-g3{o dId! SN 30T delete HITS ATUT HHR] Wl HRIG! BTG,
Jaleur:
#include <iostream>
using namespace std;
class Student {
public:
string name;
int age;
void display() {
cout << "Name: " << name << ", Age: " << age << endl;

}

b

int main() {

// Danyamic Allocation
Student* student = 1new Student;
student-1>name = "Jane";
student-1>age = 22;
student-1>display(); // Name: Jane, Age: 22

/I Free Memory
delete studentl;
return 0;

¥

Output

Name: Jane, Age: 22
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Heo:

https://www.w3schools.com/cpp/.
https://www.javatpoint.com/cpp-tutorial .
https://www.programiz.com/cpp-programming.
https://www.programiz.com/cpp-programming/online-compiler/.
https://www.onlinegdb.com/online_c++_compiler.

arwbdE
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gfe- 2
AR 30T Fgaer
(Functions and Constructors)
faug oot (Course outcomes): P¥cdcX dlU= C++ URITH fah RId o,
Ued rsa (Theory Learning outcomes):
1. SAGIEH harM IR URITH fabRid &,
2. feoadr TR FRISHRUT HRUTGMS! friend function AR B,
3. Sffeoide e 3Rl AR e C++ WU o,
4. HEFR U 3Ieolde initialize HIVINTST C++ YT gl
5. [EdR AT SHissac fediec HRuarIdl c++ wiud forgr.
2.1.1 SHOT13H WM (Inline function):
IO BRM 3 38 SN Hursex AT Ja-ral 3T dd dTUR HIuAldel harH
SRR B U BTG HaRHT HISHH HIUI B!, TR BRI § HRH HIe H@eS
P HIVATS] HI@ Ulgedr [awdTd HRUGTET Td HRUM HaRH 318,
JaleXUr:
#include <iostream>
inline int add(int a, int b)

{
return a + b;

}

int main()

{
std::cout << "Sum: " << add(5, 3) << std::endl;
return O;

}

3{T3cYc (Output):
Sum: 8

2.1.2 Wfe® ST AWR (Static Data Memeber)
W ST AR g WIed DIds e Uiffid & TTdTd. Wied Sl HieRd Hre! A1y afred smed
ST @S IS UHTOT &I%d.%gfédv Sc] WWW copy F{Uf class TT3T TUR HS! SITd. 0T AT class
o fordiig! Sifeviacy TR Hadl a4 TeoidcagR JMHAD (share) HH Ofld
JGlevur:
#include <iostream>
class Example {
static int count;
public:
Example() { count++; }
static int getCount() { return count; }
}
int Example::count = 0;
int main() {
Example obj1, obj2, obj3;
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std::cout << "Number of objects: " << Example::getCount() << std::endl;
return O;

}
3{T3cYcC (Output):
Number of objects: 3
2.1.3 Wfed AR WAk (Static Member Function):
C++ Y KfeHh TR hRM FoAHS Wieh TaR haR § R 318 of Tl WUH Nivd He
ST SR ST HaRMS] Wo! URHTNT HarvHIo Hie! oI Wi giard:
o WfCHh TR HRM g IO DHIVATE] SHlsolde U Wad 3.
o U NAGTRM HRGR FORT A1 AU Lich AR HaRM ¢uIo TR Ho ol
EIC

v A\

o Wieh HIR HhaRM WKiedh Sl HeR MU Wiedh Hak bR o=l 3Td fdhar arg Taag
P& P,
o Wich HeR BRI FOTHHE ThIY Gl 3HTI0T AT 3ffeoide Ul cXHE U B e dhd

g,
o FON ol Sfeided TIR $o 3Med & MURT PRGNS gl Kicd Herk BhaRM GuI6
dluz= b dl
3Gl
#include <iostream>
class Example {
static int count;
public:
Example() { count++; }
static int getCount() { return count; }
b
int Example::count = 0;
int main() {
Example obj1, obj2;
std::cout << "Number of objects: " << Example::getCount() << std::endl;
return O;

}
3T3cYC (Output):

Number of objects: 2

2.1.4 %8 WaRM (Friend Function):

R C++ AL HRAG! The hRM BUH TRYINT o dR , HaRM diiRe- Fodl Wicaes ST
Tiee Sl Ty HRdl Idl. e Hlas dARGIHS HUSORS] HBd B [qoo Hhar Th he
TR 317G

JaleXur:

#include <iostream>

class ClassB;

class ClassA {
int dataA,;
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public:
ClassA(int val) : dataA(val) {}
friend void showData(ClassA&, ClassB&);
b
class ClassB
{
int dataB;
public:
ClassB(int val) : dataB(val) {}
friend void showData(ClassA&, ClassB&);
b
void showData(ClassA& objA, ClassB& objB) {
std::cout << "ClassA data: " << objA.dataA << std::endl;
std::cout << "ClassB data: " << objB.dataB << std::endl;
}
int main()
{
ClassA objA(10);
ClassB objB(20);
showData(objA, objB);
return O;

¥
3{T3cYcC (Output):
ClassA data: 10
ClassB data: 20
2.2.1 3R 3T Hfeoiae (Array of Objects):
C++ AL, Jieoidcadl 3N TIR HRUI TGS TS URHITT HRUT 30T AR 3R TR B0 SaH e
U Ucdh 1 FOId 3aIgRUl e,
JaleXur:
#include <iostream>
#include <string>
I/ Define a class called Person
class Person {
public:
string name;
int age;
Il Constructor to initialize the Person object
Person(string n, int a) {

name = n;
age = a;
}
/l Method to display Person's details
void display() {
cout << "Name: " << name << ", Age: " << age << endl;
}
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h

int main() {
Il Create an array of Person objects
Person people[] ={
Person(*"Alice", 30),
Person("Bob", 25),
Person("Charlie™, 35)
b
/I Size of the array
int size = sizeof(people) / sizeof(people[0]);
/I Access and manipulate elements in the array
for (inti=0;1i<size; i++) {
people[i].display();
¥

return O;
}
3{13cYC (Output):
Name: Alice, Age: 30
Name: Bob, Age: 25
Name: Charlie, Age: 35
2.2.2 3fssiae G‘IIEIWH leleﬁE' (Object as Function Argument):
C++ A, THI haR-uHY fgHc BU Siesiacy U H& dhdl. g AP UHR Ho ol Zdhd:
Jisded BY TIR U H¥e Rdhd] fdhal T TR U 6 e,
o JSffodiacd Fog THR UTH HUI (Pass by Value)
Sl Rl Sieoidcd ®ag TIR U $Rdl degl 1 Jisdeq Ud TR ol Sid. lssiae A3
AR T BT PeaeIhs TN GRS TN § HHI BT 3 b
Jalexur:
#include <iostream>
class Example {
int value;
public:
Example(int v) : value(v) {}
void display() { std::cout << value << std::endl; }
b
void show(Example obj) {
obj.display();
}
int main() {
Example ex(5);
show(ex);
return O;

}

3{I3cYcC (Output): 5
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. Gﬁﬁﬂ BT JaR Ut PO (Pass by Reference)
Il y YPR-H  JHR U &0l 1oT WYY &b SIld HROT d BIUT HRU TS IO Ty
HIUAT SHTTRID T . BT UG BIAGH IO GRI&T g1 3MTe.
Jale U
#include <iostream>
class Example {
int value;
public:
Example(int v) : value(v) {}
void display() { std::cout << value << std::endl; }
b
void show(const Example& obj) {
obj.display();
}
int main() {
Example ex(5);
show(ex);
return O;

}

3{13cYc (Output):5

2.3.1 F\Q'E K0 HI¢dC (Concepts of Constructors):

C++ AT BRI § FORI Th fRIY TR R 3Mg o AT FONAS Hsolde 3T hHUTIR
T3 BTG B Sl Hcdexdl UUHEH IeT Sficoidea Hax A1 AT SIhIGe fdhal ARG
UM $o6dl ®0g aR URH HRU! 38, Heaed -1d FoNURTd 3RId 31 I Red TaR
T

2.3.2 Wmﬁ YD (Types of Constructors):
HCICId UHR WoIo THIU TR

. fSwige d=eadeR (Default constructor): T HgaeR Sl HIUIATe! URTHIER ©d gl
JaleXur:
#include <iostream>
class Person {
public:
string name;
int age;
// Default constructor
Person() {
name = "Unknown";
age =0;
cout << "Default constructor called" << endl;

b
void display() const {

cout << "Name: " << name << ", Age: " << age << endl;
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int main() {
Person personl; // Default constructor is called
personl.display();
return 0;

¥
3{T3cYcC (Output):

Default constructor called
Name: Unknown, Age: 0

o WTHERIST HEFER (Parameterized Constructor): Teh Hgdex Sl U fobal 3fIH URTHIR
g,

JGIevur:
#include <iostream>
class Person {
public:
string name;
int age;
/[ Parameterized constructor
Person(string n, int a) {
name = n;
age = a;
cout << "Parameterized constructor called" << endl;
}
void display() const {
cout << "Name: " << name << ", Age: " << age << endl;

}
b
int main() {
Person person2("Alice", 30); // Parameterized constructor is called
person2.display();
return O;

}
3{13cYc (Output):
Parameterized constructor called
Name: Alice, Age: 30
e HIUI HEEFER (Copy Constructor): Th Hgacx Sl [ATHM Hleoided! Ud U Adi 3fieoide
TR .
JaleXur:
#include <iostream>
class Person {
public:
string name;
int age;
/[ Parameterized constructor
Person(string n, int a) : name(n), age(a) {}
/I Copy constructor
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Person(const Person &p) {
name = p.name;

age = p.age;
cout << "Copy constructor called" << endl;
¥
void display() const {
cout << "Name: " << name << ", Age: " << age << endl;
¥
b
int main() {
Person person2("Alice", 30); // Parameterized constructor is called
Person person3 = person2; // Copy constructor is called
person3.display();
return 0;
¥
3{13cYc (Output):

Copy constructor called
Name: Alice, Age: 30
2.4.1 gAY aﬁmﬁﬂ (Constructor Overloading):
C++ T Hgacy GOl JHRIOT FOTHY 3dh dhegdex Uddh dTaTedl WHeR foke T8
TIR HROGTH STA &, § TRIOT UG Hoadl [qdmiaR Saoe dTaiTed] UHR 3iieoacy daR
HRUY F&H .
Jale U
#include <iostream>
#include <string>
class Person {
public:
string name;
int age;
// Default constructor
Person() {
name = "Unknown";
age =0;
cout << "Default constructor called" << endl;
}
/[ Parameterized constructor
Person(string n, int a) {
name = n;
age = a;
cout << "Parameterized constructor called" << endl;
}
/I Another parameterized constructor with only name
Person(string n) {
name = n;
age =0;
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cout << "Parameterized constructor with name only called” << endl;
¥
// Method to display Person's details
void display() const {

cout << "Name: " << name << ", Age: " << age << endl;

¥

b

int main() {
/I Create objects using different constructors
Person personl; /I Default constructor

Person person2("Alice", 30); // Parameterized constructor

Person person3("Bob"); // Parameterized constructor with name only
// Display details of each person

personl.display();

person2.display();

person3.display();

return O;

}
3{13cYc (Output):
Default constructor called
Parameterized constructor called
Parameterized constructor with name only called
Name: Unknown, Age: 0
Name: Alice, Age: 30
Name: Bob, Age: 0
2.4.2 PXgdcY fay ?—ﬁﬁﬁ? GF@E' (Constructors with Default arguments):
HCIeR IWHeHHS Shige Gag 3R AHdld.
Jalexur:
#include <iostream>
class Example {
int value;
public:
Example(int v = 0) : value(v) {
std::cout << "Constructor called with value " << value << std::endl;
}
void display() { std::cout << value << std::endl; }
o
int main() {
Example obj1;
Example obj2(10);
return O;
}
Constructor called with value 0
Constructor called with value 10

3{T3cYcC (Output):
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Constructor called with value 0
Constructor called with value 10

2.5 %W?(Destructors):

C++ Ot fogdex & Us oW AR R 3Mg o 3ilsvide ST FIGATR AT HIS Ho
SITd. fSedear Uruftie I3 BuS An]) [hdl BIEe T JNRW! 3iledde Tl SiaTdhIed
fAraoo! TR Teul. fSaed 19 FoRNREd 3{d, Sl S Ras (~) 3rdl onfr d

~

HIvIde! fadd Ud Al fha By Red #d el
Jcler Ul

#include <iostream>
using namespace std;
class Person {
public:
string name;
int age;
I/ Constructor
Person(string n, int a) : name(n), age(a) {
cout << "Constructor called for "' << name << endl;

¥
/I Destructor
~Person() {
cout << "Destructor called for " << name << endl;
}
// Method to display Person's details
void display() const {
cout << "Name: " << name << ", Age: " << age << endl;
}
b
int main() {

/Il Creating an object
Person personl1("Alice", 30);
personl.display();
{
/I Creating another object inside a block scope
Person person2(*'Bob", 25);
person2.display();
} /1 person2 goes out of scope here and destructor is called
return O;
} /1 personl goes out of scope here and destructor is called
3{13cYc (Output):
Constructor called for Alice
Name: Alice, Age: 30
Constructor called for Bob
Name: Bob, Age: 25
Destructor called for Bob
Destructor called for Alice
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https://www.w3schools.com/cpp/.
https://www.javatpoint.com/cpp-tutorial .
https://www.programiz.com/cpp-programming.
https://www.programiz.com/cpp-programming/online-compiler/.
https://www.onlinegdb.com/online_c++_compiler.

arwbdE
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gfe- 3
e R Taes X0
(Extending classes using Inheritance)
fawg fAreo=ht (Course outcomes): C++ Ay é%lﬁié&l gfSH< .
ged fesit (Theory Learning outcomes):
1. feowar eRe=T a1 veR A dRsediar semfd Ty &,
2. C++ YA fEOOT SaRe~T UHR ST B,
3. TG 9 FON ATaH C++ W g,
4. feoaar fSRIEES (Derived) FOT AL Hgdex TR
3.11 3%‘&%7\‘1 (Introduction to Inheritance):
$TeRe B 3ilsalae-3iiRuce URNHT (O0P) TE T oYd AHAUAT 38 St AdH ORI &l
o1 U9 doi fhar fSRee N WUdN) fagme dor o ot 3ol aa- (dga) I
FROAN 3A od (SAToT YURIS fdhal 9 FoT TUIdld). § Pledl YA, dlicrds e S1fo1
T, ST TR HROARINY Uehiag 3Med Sice YUMe! TR SR &Y Ui od.
o sq%ﬁETH ERgnr (Benefits of Inheritence)
1. ®Ig [AATRARdr, IHR SRGHd (dhal o oigdl 1% 2dbd oftr
IUaTigR =T aTURST SIS, 2.
2. dTfthe T¥aT: fafay afadte Wy deuig diiheRdl B ifold HRUArd Aad HRd.
3. fowaRemar: g Sisue Hiiid Ul Teo1g T BRI SHSo! oS D,
3.1.2 eSS T URHIRT FRO (Defining a Derived Class):
RNEEe 0N, 0] JaaoN [hdl d56s FoN el WU, 81 Udh oM 318 Sl gul
FOAR YR TR BT ST, SUTST o9 FoOIN, YRFoN fdhdl TR Fo BUH WS S,
SR s FOMNGT 9 Ford ureH 3O Ugdiar aRuT fHesd), ST dTeT o Fod! HIaEHd]
Tg1 ATl I HATIOT oY aTeadl Ad. feRRae Jor ATed Wad:- 2T OrH T UGl GE&ie 9T
HE ! fhal 9 FSIHYT TR WSS NGFRIZS B FAhll.
Syntax :
class BaseClass {
// Base class members
ilass DerivedClass : access_specifier BaseClass {
/I Derived class members
o
SHEUN
#include <iostream>
// Base class
class Base {
public:
void display() {
cout << "Base display" << endl;

¥

protected:
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int protectedVar;
private:
int privateVar,;

b

// Publicly derived class

class PublicDerived : public Base {

public:

void show() {

display(); /1 Valid, public in Base
protectedVVar = 10; // Valid, protected in Base
/I privateVar = 20; // Invalid, private in Base

¥
b
/I Privately derived class
class PrivateDerived : private Base {
public:
void show() {
display(); // Valid, public in Base becomes private here
protectedVar = 10; // Valid, protected in Base becomes private here
/I privateVar = 20; // Invalid, private in Base
¥
b
int main() {
PublicDerived pub;
pub.display(); /1 Valid, inherited as public
I/ pub.protectedVar = 10; // Invalid, protected in Base
// pub.privateVar = 20; // Invalid, private in Base
PrivateDerived priv;
/] priv.display(); // Invalid, inherited as private
return 0;

}

3{13cYc (Output):
Base display

3.1.3 folifadidt Hig SnfoT wHTE (Visibility Modes and Effects):
C++ e, fEoNfadic! HIgY (SR WRIGTR TUMHG! 3w Sdld) o1 o 9aw (fa2Ivar Sfor
UGdh) HY TR Hd1 IS § oadd. o] feRises a0 (derived class) S F6T URH SgIkE
gl , dagT feoifadldl Aie feses oMo o¥ do ISl YaRANgdaR TR &,
C++ H@ﬁ%ﬁﬂﬁ?ﬁé’mﬁg GTI%H
Ufs®d® (Public), UIcacs (Protected) 30T UTege( Private).
RIS dis (Visibility Mode)
o Ufed® §gReT (Public Inheritence)

1. 9 O AR fSRRwe Formy I YR WRIBER IRgH dadrd.
2. 99 oI Ulede AR feRses o Ufswe HeR 9drd.

N A\ Y A\

3. 9 FONId Uicaes AR fEises dod Uidads HeR §dId.
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4. o9 FORIA Uige AR ¢ fSRS@e ForEe Yozl oy 8.
o UlcFS E%ﬁ%T\q (Protected Inheritence)
1. 99 FoNTd Ufeod AR fSswe ord Uicdes HaR .
2. oY FON Uicdes AR feREee doMd Uicaes HeR Ygdd.
3. 99 JONd Uige AR AT fSies qoMae] Ua1 HRUg™NY Mgdd.
o Iﬂ%?%%ﬁ%?q (Private Inheritence)
1. 99 FoNd Uferd AR fSRs@e FoNd Uige HaR S9N,
2. o9 FOI Uiddes TR feREee doM Ulge HeR §-drd.
3. 99 JONd Uige AR AT fSies qoMae] Ua1 HRUg™NY Mgdd.
3algrUL:
#include <iostream>
class Base
{
protected:
int protectedVar = 10;
public:
int publicVar = 20;
b
class PublicDerived : public Base
{
public:
void display() {
std::cout << "Public Var: " << publicVar << std::endl;
std::cout << "Protected Var: " << protectedVar << std::endl;

}
b
class ProtectedDerived : protected Base {
public:
void display() {
std::cout << "Protected Var: " << protectedVar << std::endl;
std::cout << "Public Var: " << publicVar << std::endl;
}
b
class PrivateDerived : private Base
{
public:
void display() {
std::cout << "Protected Var: " << protectedVar << std::endl;
std::cout << "Public Var: " << publicVar << std::endl;
}
b
int main() {

PublicDerived publicObj;
publicObj.display();
ProtectedDerived protectedObj;
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protectedObj.display();
PrivateDerived privateObj;
privateObj.display();
return 0;

}
3T3cYC (Output):

Public Var: 20
Protected Var: 10
Protected Var: 10
Public Var: 20
Protected Var: 10
Public Var: 20

3.2.1 s%ﬁéra%rm (Types of Inheritance ):

$eReId WoI® UPHR 3Med

o Riwe 8= (Single Inheritance)

T FON TG U Seike glal drel RiTTe $gike~T ®ordra.

Inheritance

Class A

Class B

3JclovUl:
#include <iostream>
class Animal
{
public:
void eat()
{
cout << "Eating" << endl;
}
+
class Dog : public Animal
{
public:
void bark() {
cout << "Barking" << endl,

}
};

int main() {

Fig. 3.1: W@ﬁﬁ(ﬁngle Inheritance)
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Dog d;

d.eat(); // Inherited from Animal
d.bark(); // Defined in Dog
return O;

3{13cYc (Output):
Eating
Barking

o HGAIOE® saive~d (Multilevel Inheritance)

U6 FON GOl [SSES (derived) TOTH URIH SR1RC Bldl TOT O IGw® S3Re~T WU

Class A Base Class of Class B

Derived from Class A and

Class B Base Class of Class C

\
Class C Derived from Class B

Fig. Multilevel Inheritance

Fig. 3.2: AGCIO@® Saf¥e=T (Multilevel Inheritance)
3QlerUl:
#include <iostream>
class Animal
{
public:
void eat() {
cout << "Eating" << endl;

¥
b
class Mammal : public Animal {
public:
void walk() {
cout << "Walking" << endl;

}
b
class Dog : public Mammal {
public:
void bark() {
cout << "Barking" << endl;

}
o
int main() {
Dog d;
d.eat(); // Inherited from Animal
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d.walk(); // Inherited from Mammal
d.bark(); // Defined in Dog
return O;

¥

3{T3cYcC (Output):
Eating

Walking

Barking

o UGS Sgi¥e~T (Multiple Inheritance)

U FOTH UDTUET SRd S0 URIH SeRe gid! ATeT A3 IUe SoiRe~ TUrdd.

Fig. 3.3: AGAIU® §f¥e=T (Multiple Inheritance)

JaleXUl:
#include <iostream>
class Animal {
public:
void eat() {
cout << "Eating" << endl;

}
b
class Mammal {
public:
void walk() {
cout << "Walking" << endl;

}
b
class Dog : public Animal, public Mammal {
public:
void bark() {
cout << "Barking" << endl,

}
b
int main() {
Dog d;
d.eat(); // Inherited from Animal
d.walk(); // Inherited from Mammal
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d.bark(); // Defined in Dog
return O;
¥
3{T3cYcC (Output):
Eating
Walking
Barking

o BIRREUI®® sgive~d(Hierarchical Inheritance)

Shape
Rectangle Triangle Circle

Fig. Hierarchical Inheritance with Class Shape

Fig. 3.4 BTCR'ITtﬂW s%ﬁ%vq (Hierarchical Inheritance )

[SARRUK
#include <iostream>
class Animal {
public:
void eat() {
cout << "Eating" << endl;

}
b
class Dog : public Animal {
public:
void bark() {
cout << "Barking" << endl;

¥
b
class Cat : public Animal {
public:
void meow() {
cout << "Meowing" << endl,

}

o

int main() {
Dog dog;
Cat cat;
dog.eat(); // Inherited from Animal
dog.bark(); // Defined in Dog
cat.eat(); // Inherited from Animal
cat.meow(); // Defined in Cat
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return O;

}

3{T3cYcC (Output):
Eating

Barking

Eating

Meowing

o gTSfyS $8Re=T (Hybrid Inheritance)
[SARRUK
#include <iostream>
class Animal {
public:
void eat() {
cout << "Eating" << endl;

¥
b
class Mammal : public Animal {
public:
void walk() {
cout << "Walking" << endl;

}
I
class Bird : public Animal {
public:
void fly() {
cout << "Flying" << endl;
}
I
class Bat : public Mammal, public Bird {
public:
void sound() {
cout << "Screeching” << endl;
}
b
int main() {
Bat b;
b.eat(); // Inherited from Animal
b.walk(); // Inherited from Mammal
b.fly(); // Inherited from Bird
b.sound(); // Defined in Bat
return O;

}

3T3cYcC (Output):
Eating
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Walking
Flying
Screeching
3.3.1 a%cjema'\qm (Virtual base class):
TN I FORITT AR AfGCUS SToRcaAH e SAHS THX AUl HoT Sdl. S
U FO G o1 IR $eRke gIdl of Thr 99 o1 URH 376Re oS 3ied, Al & Hfaredl
(ambiguity) 0T TR FRU fREES TN U FONAT GIF UM IaRE Rl BHIHSG
2R ARG & FSIAT had Udhd YT SaRe SGAME! WHl He g1 TH-d AR
AT Had g,

JalerU:
#include <iostream>
class Base {
public:

void show() {

cout << "Base class" << endl;

¥
b
class Derivedl : virtual public Base {};
class Derived? : virtual public Base {};
class FinalDerived : public Derivedl, public Derived2 {};
int main() {
FinalDerived fd;
fd.show(); // No ambiguity
return 0;

}
3{T3cYcC (Output):

Base class

3.3.2 GF&'EEIE FOTH (Abstract class)

C++ Ao ad FOI B Uh GO 38 UMl 3KC Bl SIS Ahd Alg! ST I 9
FETI U aToRST SiTdl. I1d fhHH U fUeR |3 harM 318,

JalexU:

#include <iostream>

class AbstractBase {

public:
virtual void show() = O; // Pure virtual function
b
class Derived : public AbstractBase {
public:
void show() {
cout << "Derived class implementation™ << endl;
}
b
int main() {
Derived d;
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d.show(); // Calls the overridden function in Derived class

return O;
¥
3{T3cYcC (Output):

Derived class implementation
3.3.3 %ﬂéﬁ@rmﬁ?ﬁv DI (Constructor in derived class)
ST fERISEE (derived) ORI LT TAR HOT S, AET 9 FORIAT HRLFRS] UIH DG
B, TFR SRR ge FONdl HCdeX PO gkl . [SNRge FON HedeHe SHRIUGTISR
foe AU 99 FOTH B dex el WFYU HIG B SIS 2Abd.
[SARRUK
#include <iostream>
class Base {
public:

Base() {

cout << "Base class constructor” << endl;

}
o
class Derived : public Base {
public:
Derived() {
cout << "Derived class constructor"” << endl;

}
}
int main() {
Derived d; // Instantiates Derived class
return O;
}
3T3cYC (Output):
Base class constructor
Derived class constructor

ek

https://www.w3schools.com/cpp/
https://www.javatpoint.com/cpp-tutorial
https://www.programiz.com/cpp-programming

https://www.programiz.com/cpp-programming/online-compiler/
https://www.onlinegdb.com/online_c++_compiler

o wnNE
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gfe-4
(Pointers and Polymorphism)

I A=Y (Course outcomes):C + + Hed Ui HATheA= SHGSSITUl B,
Ued rsasht (Theory Learning outcomes):

1. UIScAl AR & foe Sbaforai SR HRUGMETST C+ + THITH TR 6.

2. o e QIequamHTd! isoiacHTdt Ulgex aruv.

3. fCod! Ta AieauaNTd! HURe <9 UlaHITthSrd aTuR.

4. oo T AISquarITe! ISR Ul HITh e JToRl.

4.1 GTsedl HHGUAT (Concept of Pointer)

Ulgc} (Ulsck RRUIGY) g ARV BRUaey 3igd o gadiige Hgad (addresses) dufgd
HRUGITS] dTORS SITdTd. 3g! STH=T URHae Uiffd hoadl Tdd oRuded Amige Jefdd
R 34d, STST 3G RRugodl IR g9 (address) UL C++ AL, UigeR § KRUSS 3]
S gUT RRUTEAT AURY 39y dad. UlscR GRS Tl Gafdd 3RIdd, C++ HNd® digex
Ush Q[RUISG 38, ATS] Bldbex (Locator) fdhar £fgdex (Indicator) 38! WU o JoITrA
s el HRaAm. Jgud g UisegR q2ifdd Sld. S HG Sl Iaad qaR 1T gura
IROTANIRE, o TR HiG-TG-XBHR-Ad B0 HRUAME! TRAF gdTd. Ulseal &7
SIITRANTIUS T T 18Ut 3R fohdl SR ST o=l gewmigR JARIGT! HRUl. Uigey RRUTS of
RRUTGHAT A Sl UHRIGT YaHd Hd oI GRUTGR Tl TA8R HRd AR A GREGHd]
3T TR YT HoT 3! (S B! int fdbar ).

C++ nwmg@ﬁqﬁa 3Te:
4.1.1 IYYUTT 3TFOT 3RY (Declaration and Initialization)-

Uigex Uiftd SrUaRIe], TRl IR asterisk(*) fag amoRal. Iargrond:
Syntax (HISU)

datatype *Pointer Name;
int *ptr; // ptr can point to an address which holds int data

address — value

pointer variable

Fig. 4.1 P ointer GI%'HH'({'!-f
o TUiSeX HYT aTURTIEI?(How to use a pointer?)
1. Ulser BRUTS R o,
2. BRUTHAT TR UlgeR Fgdd HRUGTST R SRR (&) o g R0, & gRUFGn
Ol &,
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3. R IR (*) IO, o ITAT YiKIaiaigR UGH Hoodl TR RIS Jod od,
TEE T Sifed oA Uazl B Rdd!. Alfgdl fdhdl di3caqe] 3dot 318 § Sl
UHRIGT AR 3GU, 3! ot Tl Yeuig Tag HRdl. Siegl HTaU Uigex dTedd) degl Sel

o TUigeYdl BT (Advantage of pointer)-

1. TUiEeR B8 HH HRA! 30T HRIVERH YR, el aTR W (Strings), < (Tree)3. T
HUGMTS! HoT SIdl T (Array) 3R, a=™ (Structure) SO HaRIGEE (Functions)
CIEEIEIGI

2. 3IYU G$eR AU heRMAYT b Gagsl URd h= Zdbvdl.

3. § JRTOT UGN BRI S SIvrg! B RIS YT HRUR Ha&H 6.

e Symbols used in pointer (ﬂmiﬁmﬁl%

Symbol Name Description
& (ampersand sign) Address operator Determine the address of a variable.
* (asterisk sign) Indirection operator Access the value of an address.
Declaring a pointer (Jd& HIfta H2))
The pointer in C++ language can be declared using * (asterisk symbol).
int xa; /Ipointer to int
char xc; /Ipointer to char
Pointer Example (UT§cX 3&Tgur)

3189 (address) 3701 & (value) BTUUINITS! Uigey ATURUAT 18 IGT6R0T UTE.

#include <iostream>

using namespace std;

int main()

{

int number=30;

int« p;

p=&number;//stores the address of number variable
cout<<"Address of number variable is:"<<&number<<endl;
cout<<"Address of p variable is:"<<p<<endl;
cout<<"Value of p variable is:"<<*p<<endl;

return 0;

}

Output:

Address of number variable is:0x7ffccc8724c4
Address of p variable is:0x7ffccc8724c4

Value of p variable is:30
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o TIgex BT (Pointers Arithmatic)
C++ Ao RyBfee 3uver TRTHAR HfOrd fdbar TN SR HRUGRITET dTaRS ST,
IRy, '+ (Addition) BT SRISNITAT ATURST ST, '—'(Subtraction) TSTETHIATST ATARGT ST, *
(Multiplication) T[UThRIHTS! ATURST ST, 3. TN U, S0 SRR GRTTGY HTfOT STaR
BTV SHTIRZ HIUANTS! ARG SI1dld; o HRex AT HiReadie qa Jduid ared
HRAT. C MU Uigex GBI UM GiscqaR ONITg TR (O &1 S, golalabl,
H&IM U9 dgadl.
Uigex TR (Pointer Operations)
C A Ulgcrar WIo1e T IR He& bl
Addition (+) - UIScRaT BTal T (n) Gﬁts’wma‘rgm n TS S STl
Subtraction (-) - ulscu-l‘cfr Tl T Il H G dl AN n UdHcdbs S,
Increment (++) — Olsex JeodT HHR] BIdHRHaAR ST,
Decrement (--) — Tl AFG AHR] Sl H6R ST,
Subtraction of two pointers — 9 Ulgcaa Aed fard! TfeHey 3gd § aziad.
Example:
#include <stdio.h>
int main() {
int arr[] = {10, 20, 30, 40};
int *ptr = arr; // ptr IeGAT GeHTR T Hd
printf("Before: %d\n", *ptr); // 10
ptr = ptr + 1; // J&I® UcHIdS Sfl
printf("After: %d\n", *ptr); // 20

return O;
}
Table 4.1-Pointer Operators
Operator Name of the Operation Implementation
Operators
+ Addition Used in calculating the Addition of two operands X+y
- Subtraction Used in calculating Subtraction of two operands X-y
e Used in calculating Multiplication of two
* Multiplication g P x*y
operands
/ Division Used in calculating Division of two operands xly
Used in calculating Remainder after calculation
% Modulus g X%y
of two operands

Maharashtra State Board of Technical Education 39



et 3NUCS T SR W+ +-313304 Object Oriented Programming using C++ -313304

4.2. JisslgeHTal UTgex (Pointer to object)

Jisoige Tl Ulgex WgUMS HIa? (What is a Pointer to an object?)

C++ Ot Sfissidedl Ulger Tk QNS 318 SUTHed Sifsoidedl AURY 33T 3yl Ulgex AUt
SRICHAR UIE TR SO1 FATHAU UG HRdTd. SegT RO sl 1! SR N TER
arey o, fdd Boqar g fdhar & TR @01 fdhaT gitode 9 a9adT Tgardl Gy g3 sissiae
U R0 3HTaRTD 3R degl d faRId: Iugdd SRydIa.

isoide Ulsexd du- RNUT® Ui cxuRWd 3d. TRg d1 UHRUId, @RUSGIIdel Sfisoidedl gl
SIST STl SlegT FoN Sifeoide T BGRMAY TR gldl, dgl Ulsck @RUTS wRUgS JHT
TeT. TeaST, YUY Sfissiae Uigeedl ailid -1 aTuRul aged TR, T HaRMA Ulgex arue
FON e R D16 HRUINITS! -> g TRl SH1azad 317G

Hisuit (Syntax):

gTd WIGTS IR 3Te (Declaring a Pointer to an Object):

sl Tl UigeR pointer WY HIUI: ! Sflsoide A & (object's class) 1d AU

3T 3Meoldedl Ulgex TItd PHRdl, AHaR dRT asterisk(*) 30T Uised =14,
className *pointer name; // Declaration of a pointer to an object

o aﬁ'ﬁm GﬂﬁTﬁgﬁWW (Creating Objects and Pointers):

class name object name;
class name * Pointer_name;
Pointer_name=& object_name
Ex. Student S;
Student *p;
p=&s;
T 3Hsolae<HT JTdul-dh JSRITHH YAz HRUIMTST U 3ifsolde Ulgex SW® dIuRe RTdhdl.
3TOUT S1< () 3TIRER ATI=A AT Wlarrow (->) TR ATRS GIF UbR faemaf= Jex srfd
a3 e Z[hll.
Ex. Write a program to declare a class BOOK having data members book_id, book name, book_price.
Accept and display the information for one object using pointer to that object.
#include<iostream.h>
#include<conio.h>
class book
{
private:
int id;
char name[10];
float price;
public:
void accept()

{

cout<<"Enter Book Id-";
cin>> id;
cout<<’Enter Book Name-";
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cin>> name;

cout<<’Enter Book Price-";

cin>> price;

}

void display()

{

cout<<”\n BOOK ID="<<id;
cout<<’\n BOOK NAME="<<name;

cout<< BOOK PRICE="<<price;

¥
Void main()

{

book b;

book *p; // pointer declaration
clrscr();

p=&b; /Ipointer Initialisation
p->accept();

p->display();

getch();

¥

Output:

Enter Book Id — 101

Enter Book Name — OOP
Enter Book Price — 250

BOOK ID =101

BOOK NAME = OOP

BOOK PRICE =250

e this pointer (¢f qTEe)

1. g1 UlScx GeOTAT fsoidedl Ul 3MTg WOl S (Sl e fdhdl ek Yew) I aTR ST

STd 3G

2. 8 U QAMYIRG predefined Ulgex BRTTS 3G

3. UAP d Sig] IS R HId

P2ICREI

g Ulgcx S{TUISY U1y ld. T haR-dIo! U 3Ry

4. JHTAT AHTsoldear Ulgex Ualg HRUITITA! this BT HIds ATURST SITd.
5. T TIRCITE IdHM Sfeoide] o e a3 HRUANITS! IGATST Arrow (->) 3HTORER

JIRd BRI,
Example (SqIgxUI)

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

{

private:

char name[10];
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public:

void getdata()

{

cout<<’\n enter the name="";
cin>> name;

¥
void putdata()

{
cout<<”\n name="<< this->name;
}
}
void main()
{
test t1,
clrscr();
t1.getdata();
t1.putadata();
getch();
}
Output:
enter the name= Amrut
name= Amrut

o qv'l's'g?\’ [+ %ﬂgﬁg FOTH- (Pointer to derived class)

iR T JHelae3iih o doN § [SRIs@e FORTA (Derived class) 3fieoiaedial HUCa® Ulgex
TTSU 3MTed. T RINTE Uiser [RUFTS AT FoT SHisideal Ulse HRUANIS! Uise a-adl
Ud.

Example (3qQIgRUI)

#include<iostream.h>
#include<conio.h>
class test
{
public:

void show()

{

cout<<”\n This is a base class=";
}

b

class derived: public class

{

public:
void show()
{
cout<<’This is Derived class.”;

}

I
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void main()

{
base *A,a;
derived *B , b;
clrscr();
A=&b;
A->show();
getch();

}
Output:

This is Derived class.

4.3. Wﬁ@l’q (Introduction of Polymorphism)
UeHItheH § 3ifsside-3REes TR (OOP) =T TR SIGYRUIUG! U He@r Rigid o, dl
HIYRUT Ye=d1 Ueh] STl isoideqqed 1Ay badry il fafdy gufiear sffssidcy UH aiie
F[HdI. AT AtedsR fSSmeaned safiamdl S faxarziieder gadH el aferith e o
"3H T, M d dgd T TRl B! AUSIATST AN Fafd oS 3Hd ai 3Mad.
MUBIATST R 3HTg; STRIYBRIG HIGITGT SR UG ORI {07 faefit Tefifa amaot
od. Ufedlfthe < fowir R oxdl &1 fafdy &M@ FHRogmet @ fadfar amw
HA" TG HNHIH" § 2eq 3 TUrdT 3T 31 ST, I Fecid, AIBATS] Uro HIheH § Tl
Ul eI 3{Tg Teh! Saaidl, SIiedT Ul aad! fafd e Ture 3Ry Zrehdrd. Ueh AU Ukl da) U,
TH Tahl 30T T HHAR] S adTd Gaiq 2Adhdl. TU! Tl A fafqy aRfydia fafay ad=
W\fﬁ‘?ﬁm’qﬁ YDHIR (Types of Polymorphism):

1. W E@m (Compile Time Polymorphism)

2. XA E'I%'J:[T:I\T%Tﬁﬁﬁlﬂ (Run Time Polymorphism)

Polymorphism

Compile time . Run time
Polyvmorphism \ Polvmorphism p

. -

Operator
Overloading

Fig. 4.2: UifoHTbaradr YR

‘ Function Virtual function

Overloading
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4.4.1. Tfew SIS/ HUTE® eTSH (Static Binding/ Compile Time):
TYE NI T[] HSWS SId, ST Teh] Ui TehT AATdT=dl Higeud HUSYH Y Z[dhdld,

R I IRMICH A6 SHGATIIR HURGRA DIl BUS HIe H1Al g 3.

HaRH 3M@IBITSI (Function Overloading)
DHIUATe! AR AT UHRId [Afdy WRIHCY S, A GRS HIgorss Burard, T
? hRM NEIdIfST BUdId. HhaRHe] IRIHeI Wad de fhal WiHlcd= TeRId 960
HEH, g HGROIST B SIS, FAbhd. AT A, B XA DG U-d Th LT 38 S Thl
thaRT-T AaraTe 1o fafdy &1 fe@ SiTdra. har SR ST Slet fAud Rd i1 e
#include <iostream.h>
// Function to add two integers
int add(int a, int b) {

return a + b;

}
// Function to add two floating point numbers
float add(float a, float b) {
return a + b;
¥
void main() {
intx=5,y=10;
float p = 5.5, g = 10.5;
cout << "\nSum of integers: " << add(X, y);
cout << "\nSum of floats: " << add(p, q);
}
Output:
Sum of integers: 15
Sum of floats: 16.0
RS IaERUH, Gie! "add’ HaR-ue A1d THM 38 TR 5 IRTHICR THR 3Med. U ool [dadm e SR
PHIU ok HIG BT § HURGR 33dd!.

o PIgdCY Gﬁﬁﬂ'ﬁwm (Revision of Constructor Overloading):
C++ AL, TABTHS ATGHCH! AT TS SRS Iy, ATHATHS ThTd A1aredT aiid ThTuet
SIRA HCdex 3 DA, 51 YH QU heder ARSI U MNBHo! SIid 31 ek
IS RWI 3d .
ERGIS HSBIT Heded -1d THH SR (@ AHD ATd) ST TReAT ATFOT fadem i
YHRIIR {34,

. UM $Hoodl fadm e S S THR AR AGT Hecdeol HIo HoT T,

. dfiodde TR TRAMI, HURGIG] HSAUANIS! fddd U & Ulgeld, HIoTAl

P IO DIG BN 3MARTD 3Tg.

HCae NERGIST UG BRGNS WTo! U C++ UUTH 378,

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

double length;
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double width;
double height;
public:
/I Default constructor
Box() {
length = 0;
width = 0;
height = 0;
}
// Parameterized constructor
Box(double I, double w, double h) {
length = 1;
width = w;
height = h;
}
void display() {
cout << "\nLength: " << length << ", Width: " << width <<, Height: " << height;
}
h
void main() {
Box box1; // Calls default constructor
Box box2(3.0, 4.0, 5.0); // Calls parameterized constructor
box1.display();
box2.display();
}
Output:
Length:0 , Width: 0, Height: 0
Length:3.0 , Width: 4.0, Height: 5.0
R ISR, R TMHH G Hcdex 3ed: TP SIhIGE hgdex MU WHRZS
H IR,
o 3TUNER ANFIBITST (Operator Overloading)
JTReR AgBITSTATS! g (Rule of Operator overloading)
C++ AL ORI STl SRS faRIY 31 Ta™ HRUam! &l 31Tg, 81 &l 3iTReR xBTS
RUH 35Ee! Sd. Iaexund, aH KT Seuamme! f sormard! sifeaM Sifuvex (+) 1 awR
H¥e Bl ANGTGT HIlgd 3118 DI AT HTIREd B G SRS SNe Ul 3], TUH Uhd SHtRex '+,
qUiies SHIRSHY STRATAR, T Sad! T SiegT RET SReHed Sadl, degl i siedl,
IR NGBS UG BV WA C++ YU 3Te:
o U (Rule)
HRMGT GBS HIAMI, AUSITST IR ‘operator’ HIAS ATURTA], SATATNR FORIA 19
3& 3T 'operator' HbdidT ATOR HRIAT, S BT '+,
o AW 30T AT AR WM (Member and Non Member Function)
HIRTHST GF Uaial T8 aF JdH ierols HRudr! Ut ofg: k! § AR haRMasurd

DU, G § A1 TR HRFEEUN. o hRMEEU E0IS Hoadl BRMAR Hio
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HGOT Jieoide IURYA Bl AT 3G HRMWEUN, AT ARSI HIUATRl YHRA!
SN & ZTehdl.

o JTITAS STURSHA! HWAT (Numbers of Operands)

HABIRT TRy THh fhal g TRSUE EgReIe Ho oS, AHdld. IaeRun, Tl
SHTIRTHATRRET ++ TS U fohal ITRT SHTRCHARE + U G 3HRSYs.

o UfS=T 3mfor Gﬁﬁ'ﬁlﬁﬁ%ﬁ (Precedence and associativity)

ST SR NeErdls BT degl HTRed! IyS=y onfor siRmfef@dt saq zed Al
Iarexund, (+) F URIS=g fbar (1) =t SriRuf iR Ie@dr AuR AR,

o ﬁ?‘f(Return)E‘lE‘q

ST 3T Ry NERBIS HRAl degl, UGN HITDHIIIR 3NEIGIS Hoadl e
BRI IRd T30 IR SR Sazdd TG

o S (Friend) waRH

R IR SNERBIS B SdId T il HRCHST TSI WRITT Y& ATl UGN
HRIAT SRTAI IR i1 FHF haRMAa=uId giftid R0l 31a39® 3G

o fa2vfRicew: (Syntax)

0 Tt [, -> INIRET SIRCHATS! S@T @GS B old deg], @RS HoGdl HaRAl
ORI RICRTAT TR FHRAAT SITAL. IATERUMY, [] TR NEIBIS HIVANTST TN 3ffeciae T
PIGTGIRY TAIUITIIS!, HTUGATST operator() AT BaRAAT URHTHT HRIG! BRI,
o 3FRT IMTOT FART SMTUReT™ NGB IS (Unary and binary Operator overloading)

3R 3HTER +, -, ++, --

ORI 3TI¥eR %)%

3RT JHTIRER THH ARSI HTH HRATd, IR IR STILER G HIRSIR HTH HRdld.
BEIEVL: SERBIST R SRR “-
#include <iostream.h>
class Point {
private:
intx,y;
public:
/l Default constructor
Point() {
x=0;
y=0;
}
/[ Parameterized constructor
Point(int xVal, int yVal){
x=xVal;
y=yVal;
}
I/l Overload unary minus (-) operator
Point operator-() const {
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return Point(-x, -y);
}
// Display function
void display() const {
cout << "\nPoint(" << x << ", M <<y << M)
¥
I
void main() {
Point p1(10, 20);
Point p2 = -p1; // Calls overloaded unary minus operator
cout << "QOriginal Point: ";
pl.display();
cout << "Negated Point: ";
p2.display();
}

Output:
Original Point:
Point( 10, 20)
Negated Point:
Point( 10, 20)
IGIGUT: g ST SIIRT $URCR "+ ;
#include <iostream.h>
#include <string.h>
class String {
private:
char* str;
public:
// Constructor
String(const char* s = ") {
str = new char[strlen(s) + 1];
strcpy(str, s);
}
I/ Overload + operator for concatenating strings
String operator+(const String& other) const {
char* newStr = new char[strlen(str) + strlen(other.str) + 1];
strcpy(newsStr, str);
strcat(newsStr, other.str);
String temp(newStr);
delete[] newsStr;
return temp;
}
// Display function
void display() const {

cout << “\n”<<str;

¥
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h

void main() {
String s1(*"Hello, ");
String s2("World!");
String s3 = s1 + s2; // Calls overloaded + operator
cout << "String 1: ",
s1.display();
cout << "String 2: ";
s2.display();
cout << "Concatenated String: ";

s3.display();
}
Output:
String 1:Hello,
String 2:World!
String 3: Hello,World!

4.5 31 CISH mﬂ (Run Time Polymorphism):
Il UHRd dg&Udl e AHGWRISSTGR WK 8Id . O¢ SRfaT ATl SEHHG U ol
TcgH USHIMbSHT 3ak A1d 3MTed. I9eIsH UlfGHITbeHHe IACIgHl d8] HhaRH Hlod
FRIGIUT HS SId . TG, HURS CI3H UNGHNbSHIE, HURGR ITCISHAT d&d! aull H&-
feolae ST BV BRI Hie ST § 33ddl.
o HarM 3N@WISIET (Function Overloading)
TheRT ERISIST T Bid Sigl oS For 89 goraedl HeaR haR-gUd| UhTa] SRa
3. 7 9 HRM N@RBS HS 31 3y o ol
ST ASHIHE IACTSH UIfSHITbSH-
C++ ANE ST ARGR TcRH UNGHITGSH T80 Bl Id ATal. U Re gl YhI-g
BRITOGR BIos YRR Id TR 3R SRRV U o feRRage FoRel Iarexumdl day 4d.
#include <iostream.h>
// base class declaration.
class Animal {
public:

string color = "Black";

1

// inheriting Animal class.

class Dog : public Animal {

public:
string color = "Grey";

K

// Driver code

void main()

{
Animal d = Dog(); // accessing the field by reference

// variable which refers to derived

cout << d.color;
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h
Output:

Black
° WGIE' TR (Virtual Function):
TN HRM g o HharM 38 of 99 FONHA THIS Dide aIe- "Iivd B Sfd 30T
fERERE T TgT URHTT (STBRIZS) Ho S,
FHHT PIRITIET PTE! AW qe:
. TS BRI SEAHD WRRUTH! ST,
o OO0 oY GG * T Hide cIf IRHING Ho Sdrd ST AgH! 99 FORING
Id b SIdTd 30 ARGS TSI HFRZS Ho Sdld.
TG R GRAGUITITS] WTOT C++ TRITH 38

#include <iostream.h>

// Declaring a Base class
class Base {

public:
// virtual function
virtual void display()
{
cout << "Called virtual Base Class function"<< "\n\n";
b
void print()
{
cout << "Called Base print function"<< "\n\n";
}
¥

// Declaring a Child Class
class Child : public Base {

public:
void display()
{ cout << "Called Child Display Function"<< "\n\n";
}
void print()
{
cout << "Called Child print Function"<< "\n\n";
h
3

// Driver code
void main()
{
// Create a reference of class Base
Base* base;
Child childl;
base = &childl;
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// This will call the virtual function
base-> base::display();
// this will call the non-virtual function
base->print();

}

Output:

Called virtual Base Class function

Called Base print function

® T3 E?oﬁ&l'c? TR (Pure Virtual Function) :
C++ AN g BHAHA HhaRA (hal facae Ha-M) § THST BRI 3 Ao STl
AASSGU H= Hbdl, T A0 d HRA fSRRws Id HGRES Hal Tiigel, ST,
fSxEee ol ¢Ed U& offd a7l g5d. TIuHed 0 ged H& G SRR ST "Iftd ol oila.
IS BYHG HRD a6 :
/I An abstract class
class Test {

/I Data members of class
public:

// Pure Virtual Function

virtual void show() = 0;

[* Other members */

h
quf ITER0T
3R FHHG HRM Jecde FOAYT Yqoad FNgR SRL B Sl
#include <iostream.h>
class Base {
// private member variable

int X;

public:
// pure virtual function
virtual void fun() = 0;
// getter function to access x
int getX() { return x; }

s

// This class inherits from Base and implements fun()
class Derived : public Base {

// private member variable

inty;
public:

// implementation of the pure virtual function

void fun()
{

cout << "fun() called";

}
¥
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void main()

{
// creating an object of Derived class
Derived d;
// calling the fun() function of Derived class
d.fun();

H

Output:
fun() called

HaH:

https://www.w3schools.com/cpp/
https://www.javatpoint.com/cpp-tutorial
https://www.programiz.com/cpp-programming
https://www.programiz.com/cpp-programming/online-compiler/
https://www.onlinegdb.com/online_c++_compiler

aprowdndE
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ge -5

BI5® ATIRIH

(File Operation)
g FAr0=iT (Course Outcome): BTRd IR HRUGTTS! C++ UIUTH fddhRid U1 (Develop
C++ Program to perform file operations.)
ged Aot (Theory Learning Outcomes):
1. RooT PR SHRIM HRUANTS! Yaltd a¥i(class) ST,
2. P wIEe Aed ol SR
3. BIEEHYT dTa-/SE (Read/Write) STURZH HRUARITST C++ URITH fadwRid 01,
5.1 C++ WA G (Stream Class)-C++ &1 TN, BI50 W ATRI-TATS! F6TEY. (C++ Stream

Classes, Classes for file stream operations.)

C + + I g1 MUHHY fdhdT STer STl Ualg 3T S P scl Hugd! fdhar SJeay wa
Idl.C++ TR TIRC FRUINIS LSS i0S UdTE STISR! Y& HR.I0S KIH &l Udh 3ifeoiae
INUCE FRISRT 31§ ST UdTg dUEA §9YC MT3CYC HIAEHAI UGH I, C++ A BISGURN
Yeaiferd fafae vrarg aRuUTd SruarTat 3111 $Ye-3HT3TYe TR HRUGMTS! 3 YdTg o
3{TRd. § Id 6T iostream.h THISEHE URHING o 3Ted. WIo! [GO o1 Fig. 5.1 U1 TG UGTIHH
&3faa.

ios_base

ios

Example: cin P—W ...... istream ostream | .. _| Example: coutﬁ

BN ~
15,/,::;ﬁ\‘\\;\.‘ e Program S e
VLN Y [ — T
e 7 Inmput e %ﬁa} C
_"\__Stream e T =

— = - e al
//,/,/ e // /,,//7
Data ¢ Output N1
= = . Stream | = |
=5 S - =

Fig. 5.1: Stream Class Hierarchy

1. ios FOTI BT UATE FOT UGTIHHTIG ared aff 3Tg. istream, ostream 3T streambuf TS
REREXINECIE
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2. istream 30T ostream iostream FOTIAATS! I TS ald. FOI istream W’IBDI 3foT Ghﬁfm

33! qTRST ST,

3. FOT jos SUTEUU XK 30T REIH AT UMK FoNIoT IR fHes1oT 3Tg.
AT FSTIAT Sl S0 YE R GSHIc! TIBUMNTET, SRR TH 30T SfiRdiaae
SN PRAM FHIHT oY FoI BUH FIfd Ho .

mmmﬁm%mﬁvmgﬁm-

ios @ ios IO SR U4 YdTg I Td $YC TN 33cYe GiaeT UaH HRUaNe!
EEICHEEI

- istream T BT FOT STYC A8 SIS UINIS! SIATEGR 3MTg. B 31&R, R 3o e, eomH,
38, SUR, Yoddh SATENIRBAT 9% SIS VIS okl ST UaH .

Example:
#include <iostream>

using namespace std;

int main()

{
char x;
// used to scan a single char
cin.get(x);

cout <<x;
}
Output:
If the user inputs the character A, the console output will be:
A
If the user inputs the character b, the console output will be:
b
e ostream JOT: §1 FOT HTICYC YATE SIS UARITS! TETEGR 3. § &R, R 31fdr sfisolaey
S Dl &, U SATG! BTaTcs VTS thaRTa! TRedl UG .

Example:
#include <iostream>

using namespace std;

int main()
{
char x;
// used to scan a single char
cin.get(x);
// used to put a single char onto the screen.
cout.put(x);
}
Output:
If the user inputs the character A, the console output will be:
A
If the user inputs the character b, the console output will be:
b
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e iostream: BT FOTH YL HIMOT 313CYC Q! YdIE IS VIS SSIEGR 3T HRUN A H
FOT SO T FSTY Glvg] ATd IR fHsdrd. e, ieoreH, I8, SUR, Yed®, Ue, S TG
quf, R 3M1fOr 3ffeciaey BTATEUATTS! § istream FOTY 3T ostream FOT alaid HA UM
B,

Jalexur
#include <iostream>
using namespace std;

int main()

{

// this function display
// ncount character from array
cout.write("welcome in file handling", 5);

}

the output of the program will be:
welcome in file handling

Streams in C++ :- 3G TG URMHST STYC ol 30T TFagzE YU 3T3CYe WRd adl.
UfererergfeTT URHT $79C B fEoaar S shH Sf1for T fer T $m3cye WU
U] ST HUTST UaTg TUIdTd. GOl Fsaid, UdTg B SIshd STl UAIgIRIa AR Hlala!
TAATd CaRIRg T TuTe 31 Bidis U AiFer IRSN IUSRUIHHS e 3NflT 33eye
JHTRZEST "H-HIS /0 HTWRIA" TUH N@e oI, UaragfeT U 3M1for hrsoaatis sYe
3T 3T3TYE SHTURRFST &% 1/0 TURZM" WUH WS S,

Classes for File stream operations :

C++ AT 1/0 YUTSIHE FORIAT I Al Sl BIee gIaredudredl Ugdl URHIRNT Hal. e
ifstream, ofstream S7IUT fstream TV THTART TR, § FON fstream TN Fafed iostream a"ﬁ?ff
U 3Med. (S BRod ATRIUd HRUGNS! [SHET Hoo § a1 fstream AL TN B ST
3TFO1 TGUH ST B3 G ATURUMAT HIUITe! URITHHE g1 HI3e JHIAY Ho! Uliga.

1. ios:- ios stands for input output stream.gl FOTH YT FATH Hdlj@b*—lldnlcﬁ Sd? a"Tm'IB'D[ 3MYR T GH%
Il FOI A SaRAP JIaYT 3Mgd oAial dTR SR 94 [SXecgs  FoN 3-9g¢ 3T 313cyge
SIS BT,

2. istream:-istream stands for input stream.8I O 'ios' T FATHUY A BRI \’rﬂ% Bl 9O g1Yc Udle
eIl TRICRM TR (> >) HIZSUURLT URIH=T SHAGENauiiadd 3Yc UdTe g vaTe]
Il FSA HEIDIS hoo 38, B FON 39YC BRI HIffd Hdl S DI get(), getline() 0T
read().

3. ostream:-ostream stands for output stream. gl T ‘ios' AT IO PIRS! Udo] 3.

g1 JOT 3M3Yc UdTg glaresdl. U UaIezHAYd BRauaR A3cyc K g uaal a1
FONIAY TR R (<<) NTIBIS HST Al BT FOM put() 3T write() TRFT 3M3cYe
(eI UIfSd .

4. streambuf:-T7 FONIA TP Ulsc? 38 Sl dWRDS G PRl ol 39g¢ 30T 3M3eYe Jarg
IR HRUGMTS! ATURS]T ST,

5. fstreambase:-8] GO BIR® K IAUG! M ORI UM HRdl. THKH, SRCH ST
P FSATST YR U HI1H DR, T TS open() T close() TR 3B,
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6. ifstream:-This class provides input operations.
rd @CI'T\IJW ?1YcC Iﬁ@ﬂ’a’ open() o B{I% istream HY get(), getline(), read(), seekg() 3T
tellg() aRTT ST8INC .
7. ofstream:-This class provides output operations.
ITd SIthlge T3TYCE HISYE open() BRM 3Te. HRSTHYA put(), write(), seekp() T tellp()
BRI STRC Hd.
8. fstream:-
g1 FOT UHTadad! STYC 30T 3T3TYC SHURR-o™Te! 0T U Hdl. iostream GIX istream SHTT0T
ostream TG T4 HaRIT 37g1XC B,
9. filebuf:-
I 31107 TSR UaITe! BIg® dWR Uc HRUI 81 IMRT Ie2 3. BIsod Gidl Hizad BRI
T BISS T AR R GWI® dlUF Rbdl. C++ T, fstream headerfile AY IS
Glﬂ%_c'{qT fstream, ifstream, ofstream T 19 AT ATIR H& l-blscc?{-l H¥d: gldIed T SITdld.
ofstream: BIIGIGR fSTETITTS UdTE FoT™
ifstream: TOTO® A ArAUINITS] UaTg FoT
fstream: TTI® HYH/TId ardul T {0 a1 qrgare! o Ualed .
W@Faﬁ (File Stream Classes):-

1. ifstream - BT ¥ (Class) $TYC BI30Y IAIGUINIS! ATuRdl,

2. ofstream -8 @ (Class) 3H3cYc Bigad gIATs VT aToRdl.

3. Fstream - 81 a (Class) 3TYC 3fIUT 313U BIIGY BIAISUANIS! ATURST ST,
BIgO Udle CU| YgIJshH (File stream class hierarchy)

Pointer
ios |==————————-—- streambuf

@ i
"'_; istream
g v_ ¥
~
. ! ) l
:g @%E fstream [ ofstream ][ filebuf ]
. | |
\[ fstream base ]

L

File Stream Classes Hierarchy

Fig. 5.2 File stream class hierarchy

5.2 c++ AH® WI%E_’:IT Aqe YT , PISO HIS =AY (Detection of End of File,File modes)
5.2.1 c++ AHi® "Flg?ﬁn RAqc MY (Detection of End of File)

C++ A BIRodl C HSQUANIS! fafdy T 3Med. U Hla! UGl [a@dl 3fed SaTgR S0
C++ Y WISl AT (EOF) 35 T, IRATS! 34T ifstream (input file stream) a1 aTR e
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S BReH fdhdl ST A3daT JMAl § T 3Fdbal Hleld A9d. R, YUl HYGT I HSHI
BTsGHENS Sl gTa HISTudTd TTsddl, Bt WUIGIST SeTedl JHIUNG STdgR 6ie adl? 3Uid, 31!
UHTST WOl HF SAl.C++ UH [OW HaRM UM Hd, eof( ), W STYC BIES KIHAYT
JIIUGTTAT ik Sl AHdHl [ (U TRUE) 31101 =41 3[R (WGUTS FALSE) Gdl.
TS-3TP-BI5e aruRudrd AW (eof( )):

1. TYC WIS W HAYT TRIGGAT SR Uichdl HRUId! "gH! WIsewl Jacwl Ry Il

o,
i. QU & HROATYA UISFHT §9Ye WeHe arR]
ii. QU Sleta RN $7Y¢ Wehd gl Il
2. §TYC B1ge EHyd SeT auamardt disT 3w QU a1l for @0 dgT™ 37 3R ST JHeTaT
BIEGHNE STl CHT 3 TRl Hifgd 31, STt SgTaT HIfgd 4.
1.EOF 3@@UIATHATSY eof() Uit

#include <iostream>

#include <fstream>
using namespace std;
int main() {
ifstream file("example.txt");
if (!file.is_open()) {
cout << "wrEd e A" << endl;
return 1;
}
string line;
while (!file.eof()) {
getline(file, line);
cout << line << endl;
§
file.close();
return O;
}
Example:
If example.txt contains the following text:
Hello, world!
This is an example file.
The output will be:
Hello, world!
This is an example file.

2. EOF 3o @UaTTa! getline() Ugel!

#include <iostream>
#include <fstream>
using namespace std;
int main() {
ifstream file("example.txt");
if (*file.is_open()) {
cout << "wréet sureet AL " << endl;
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return 1;
}
string line;
while (getline(file, line)) {
cout << line << endl;
¥
file.close();
return O;
}
Example 1:
If example.txt contains the following text:
Hello, world!
This is an example file.
Output:
Hello, world!
This is an example file.

3.EOF 3ffe@uaTTa! operator >> UGl

#include <iostream>
#include <fstream>
using namespace std;
int main() {
ifstream file("example.txt");
if (Mile.is_open()) {
cout << "wra sureeft A" << endl;
return 1;
}
string word,
while (file >> word) {

cout << word << ™"

}

file.close();

return 0;
¥
Example 1: If example.txt contains the text:
Hello world! This is an example.
Output:
Hello world! This is an example.
Each word is printed followed by a space, including punctuation marks.
Example 2: If example.txt contains the text:
The quick brown fox jumps over the lazy dog.
Output:
sql
Copy code
The quick brown fox jumps over the lazy dog.
Output:
The quick brown fox jumps over the lazy dog.
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Each word is printed followed by a space.

Example 3: If example.txt contains:

One

Two

Three

Output:

One Two Three

Each word is printed on the same line with spaces in between.
Example 4: If example.txt is empty:

<no output>

Since there are no words to read, the program will not produce any output.
Example 5: If example.txt does not exist or cannot be opened:

WG IUSO! ATl
RS ISTERUIHE, YU BT & 2Ade HSWUIRITST T Ugl! MRS T 3MTed. a7 T4 Ugat
UGS BrRoHd® ScT ARl arUaN Agd HRdIe. EOF @@UIRNIa! eof(), getline() SIOT
operator >> Ul Ugdl 3rd SUgad &T%T‘T
5.2.2 BIS® HIS (File modes)
C++ U B0 HIGY [AfdY UHR aTIRdT dTd, SUdHE W@ 31U HaMT [arRry forar fdhar st
BN ®RT UdTd. 3 Plal I Bleo AIgY fao 3R
1. ios::in - AIEFTETA! qﬂé@ JYSd.
ifstream file("example.txt", i0s::in);
2. ios::out - TORRTINIE! BRe IUSH. BRG HI@I TS R T4 BIR® daR Hd. HRIdd
GAT, BTe o] AU Go@ P,
ofstream file("example.txt", i0s::out);
3. ios::app - [GIRUINITS! Bla® JUSd, TR 7414 Sel ac] siied (append).
ofstream file("example.txt", i0s::app);
4. ios::ate - PIR® IS 3V BRG] UgHAd. ara- 0T fSTTOMITST aruRa Id.
ofstream file("example.txt", ios::ate);
5. fos::trunc - BIR® IS AT fodt Al HIg eTehd. MG ios:out Tad ATRS! S
ofstream file("example.txt", ios::out | ios::trunc);
6. ios::binary- BIae®] SR HISHY IUSd. TS Sl TIR! WeUld [SfeeT [dhdl areT ST,
ofstream file("example.bin", ios::out | i0s::binary);
o UPHAd HIgH araRo
PRe Aed THHd B Blad AR AT s-adT Ud. IaIeun:
ofstream file("example.txt", ios::out | i0s::app);
RS PIeAD BB [SRTIRTS ITSH! ATd 0T 74 SeT T ShedT ST,
3cleRUl: (Reading and Writing in file)
#include <iostream>
#include <fstream>
using namespace std;
void writeFile(const string& filename) {

ofstream outFile(filename, i0s::out); // Open the file for writing
if (outFile) {
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cerr << "Failed to open the file for writing: " << filename << end];
return;
}
outFile << "This is an example." << endl;
outFile << "Learning file read and write in C++." << end];
outFile.close(); // Close the file
cout << "Successfully wrote to the file: " << filename << end];
h
void readFile(const string& filename) {
ifstream inFile(filename, ios::in); // Open the file for reading
if (linFile) {
cerr << "Failed to open the file for reading: " << filename << endl;
return;

b

string line;

while (getline(inFile, line)) { // Read the file line by line
cout << line << endl;

b
inFile.close(); // Close the file

}

int main() {
string filename = "example.txt";
writeFile(filename); // Call the writeFile function to write to the file
readFile(filename); // Call the readFile function to read from the file
return O;

}
Expected Output:

When you run this program, it should output the following:

Successfully wrote to the file: example.txt

This is an example.

Learning file read and write in C++.

g ISRV YUl 3y Wise AIgHdT aR &9l Il § Uligo. BiRe Agddl arg ai
SO HI® IR HTYH THTET SfOT IRFET s

5.3 C++ HH WISOH SUSUI (Opening files in C++)

BROAY Sl JugNTe! fhal Ufdy HRUgNIe!, SMeeT UyH df SUSUdr azddhdl 3. §
AIITETAT ifstream’ WW%%W’I’& fh a1 STSUATTAT fstream' fdhaT 'ofstream’ ?»CITIIET‘ﬂe[
&A1 Ad. T fg! Silecideaqed 3iuH() bR W-fage 3.

'Fl'i@a'Uﬁ(Svntax)

1.open( FileName , Mode );

JYPHRGD MG - § BI3od A4 g2dd St STSTIH! 311G,

1S - BIo IYSTINIS! F AIS 3MTg 30T d 1 S WY $Ho 3%,

BISO s WRrHlex (File mode parameter)

iso:: BIS® drdd AISHE SUSO!

Maharashtra State Board of Technical Education 59




et 3NUCS T SR W+ +-313304 Object Oriented Programming using C++ -313304

iso:out EFIEVT'F T AleHE JUSH!

iso::app th_léﬁ Jou Aernd IuSo!

isozate BIR® US HISHY IUSH! TR WIsG I de! ardT ST forgT.
iso: IRI BhIge SII-RI HieHd SUSo!

isoztrunc BIR® W oere IUSO!

isoznocreate BIR® ARIET 3RIG dRd IYS

iso:noreplace PRe HIa ERSRRINE] JgSd

Program for Opening File:
#include<iostream>
#include<fstream>
using namespace std;
int main(){
fstream FileName;
FileName.open("FileName", ios::out);
if (IFileName){
cout<<"Error while creating the file";

}

else{
cout<<"File created successfully";
FileName.close();

}

return O;
}
RIS PIsd WHHI
Y AR S AT BIISRT T8, STt $7Y¢/3AT3CYC ARG SIHEaR 38, 3THATH S T
fstream TSR QWIS 38, Sl BIIGY BIATE U] FEEGR 3Mg.Uh H FoRIal Th JHisede
TIR BT 30T AT " BIRe-1' 3™ 14 4o,
R TR HoUl elaedr, 4 HISE IR HRUARIS! MIGITST HIU() HaR ST BRI SIS
SHTIOT HIS ' 3HT3T' TR YT H o] Ws® S ARG Breorad fofed I50.Bee M quuara!
T ift WeHd ARALBIRSG HWIAd TSI H-Uoa e Ifad HdBbRe FRddrd

GAN/TIR Do AGA HFNGAR TG e FRABRG §¢ HRUANIS] U0 JHissidedr

close() TheR TR,
Output
File created successfully

5.3.1 BIgGH fSTRUN (Writing to file)

SRIYAd 3TUUT C++ AUEA BIR® BT GUR BRI o RIGHSL. T, U 31eh TR Hoadl
WIRGHE 3¢l Hul foerddl d R1%. Breedd Sl fofRuarra! sl a8 HRuame! 3! fstream
fhdT ofstream 3ifevide AU, TR SIG-HICHAL JOT AGDING WK IH T2 IR (<<)
dlU=.

open() TaR=T AGdH, YU 'FileName' ATdTE! 94 B3® dOR H& 0T AR Y0 HISST
'ioszout’ TR YT HE DHRUT UGG BIeoHS Scl fogTadT 3%,

Syntax:

FileName<<"Insert the text here";
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Program for Writing to File:
#include<iostream>
#include<fstream>
using namespace std;
int main() {
fstream FileName;
FileName.open("FileName.txt", ios::out);
if ("FileName) {
cout<<" Error while creating the file ";
}
else {
cout<<"File created and data got written to file";

FileName<<"This is a blog posted on <a href="https://www.mygreatlearning.com" data-
internallinksmanager029f6b8e52c="11" title="Great Learning Homepage" target="_blank"
rel="noopener">Great Learning</a>";

FileName.close();

}

return O;
}
o Pled TPIHU
Y AHATHS AR SISRT 378, ST 37Y¢/3HT3CYC YATGRIT! SIHaaR g, THAThS T
fstream TSR QWIS 38, Sl BIIGY BTG U] TSGR g UhE H FoRIEl Th JHisede
TIR B0 ST ATST HRGAH' 3 A9 TSR TR Hoadl Jiesdedr, TdH HIZG daR
FRUANS] AUGATST 3T () HaRM S HRId BFISG ST AIS '3 TR AT HoT Je0 D
RIS BRoAe fofedl A5e.BRe MU TURUaRITa! S 'ift }ehe ITRALBRe JKIdNd
QU HAIodR a2 Jiad HRd.PRe AKI@d JTOAN/TIR Ho! HATAN H-AGAR UG
flic TA.TIR FoRd BREAL Sl fofed AHB.HRG §a HRUMNIS! U iesidear close()
TR TR,
Output
File created and data got written to file

5.3.2 C++ Athe WITOHYA dTd- (Reading from file in c++)

BIReHYT Scl fHeau 51 Udh SATazad MY 318 HRUI Sl [HBTGANRIAN, 3G HIUde! BT He
IHd ARl W HIBo & @], C++ 8 U410 <WIe UaH Il el ATRGAGGT Sl
ASfITaTd! CIN U8 WReHH® ST ad &% IAHhd), TR AR 3! aRGAT €8s
H-AIGUYA 7Y YUMTST CIN dTURdl. T 31U fstream fobdl ifstream AT,

Syntax:

FileName>>Variable;

Program for Reading from File:
#include<iostream>

#include <fstream>
using namespace std;
int main()

{

fstream FileName;
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FileName.open("FileName.txt", i0s::in);
if (!FileName) {
cout<<"File doesn’t exist.";

}

else {
char x;
while (1) {
FileName>>x;
if(FileName.eof())
break;
cout<<x;

}
}

FileName.close();
return 0;

}

RIS Dred WEIERU

Y MHATHS AT SIS 3178, STt 37GS/3M3TYC VAGNITS] SEEGR 8. THATHS Th
fstream BIOSR] WG 318 off BIEGY SIATSUANIS! SEEeR e UhRH TSRl Udh 3ileoiae
TR B0 IO FTST BIRoE 38 94 R TR Hoadl 3eeidedy, T HBIZS TR
FROGIS] SUGATS] SHUH() HaRM S HRId BRI S Al 37 &R AT HoT ke D
RG] BIEEHYT Irdl J36.HIge AT TURITINITS! 3! 'if I}eHe aIuRdlLbRe Hidrd
THGIN H-loaR Ha3l Jfad Hd.

x AT dU(char) TRUS® TR HXULwhile TUAT HadH BIeed TARIGH.GRTTS x R BISG Sl
5 a0 AY MU eof() TE if HISIM ITRT MBI o BIRGAT U] HUSEIST Bls ST JAdcTId
I I HI5® Adcudd Ugaadrar ara- YiGauaRIa! gl 'S’ WeHe aluRdl. @ RIFs x
A IUS S At fiie Huarrdt file Were Bs o s HRuaTIa! 3TUUT 3fsaidear close()
Ur oI TRl

Output

Hello World, Thank You for Visiting Great Learning.

53.3 C++ A BISo dg IO (Closing a file in ct++)

(IEe dg B0l g1 T ITOT ARG 3T IO BIZe dg HRUl AT 315, Siag] Wil C++ WUH
U] degT dl a1y o d! HH T Bl 0T BISS s HdL. STUTT close() TaR-=dT Hed R
BHE R[hl,

syntax:
FileName.close();

Program to Close a File:

#include <iostream>

#include <fstream>

using namespace std;

int main() {
fstream FileName;
FileName.open("FileName.txt", ios::in);
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if (!FileName) {
cout<<"File doesn’t exist";

}

else {
cout<<"File opened successfully";

}
}

FileName.close();
return 0;

§

RIS PISd WHHI

Y IHATHS AL SIS 3MTg, Sff 37YC/SHTICYC YATGTHI! TEIaGR 3Tg. AHATHS Udh
fstream TSR QWIS 38, Sl BIIGY BTG U] TSGR 3Mg.UhE H FoRIEl Th JHisode
TR B0 SO FTST HBIRoE 38 A4 R TR ool JHsadedy, T HBIZS TR
PIUGATST 31T 3NUH() haRM BF] B3, MU HIS "33 TR AT ST 308 SUHed TS
wrserd fofgd .

WIge AT TUHUITETST 3] 'if WeHe TR,

PpTe® HRIAId IS H-UIGaR Hal gfad .

W3S IUSO! fhdl ITSI! R Yo H-UloaR Gfad Hd.

TsS S HRUITITS! YU 3ffssiacar close() TraRT- dTuRd!.

5.3.4 BI3® SATBUNTTS] aTURG S HTH Baa

open(): TTHT ITIR BT5® dOR HRUTMIS! HoT STl ST [ITHH BRe SUSUaNIe! CI6 aluRe]
ST,

read(): TET ATR BIRGHNS ST AU B@T ST,

write(): tﬁlg?ﬂ:[?f{ IdH SeT %%W'Iﬂ'l?ﬁ JIORST ST,

close(): BTS® ¢ HIUITITS! dTURS ST,

get(): PIRGHE T 31&R TrAUIRITS!

put(-BISEHE Thd 31&R fofguarand!

C++ AN Blee IYSTITTS! MO AR fafdy TRz HRuamnad) ifstream, ofstream, SATfOT
fstream TATORGT JAId. B A UPRY TR Bla® IUSTANITS! TN ATeR areH, fowarr fdhar gt
UHRD SHTORIY HI0ATHIS! IR SITdTd

ifstream:

TS BIe® IUSd.

getline(inFile, line) AT HISGHES Sel HIB1-3i@ I ardl.

ofstream:

QTS BEe Usd.

outFile << "§ T I R." < < end|; TR BIsGHL SeT fofeal.

fstream:

I 31T fS@T SIgl UGS Bl IS,
file.seekg (0, ios:beg); ATUE BIEGHT FLAIIGT Tgrad! TN FaR ST arerd.
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5.3.5 BI3® SYSUITAT UG (File Opening Methods):

1. C++ U BIe® SUSTARIS! open HaRH dTRdT Id, o BEd KN JHeidear HIG B ol
open BRM 3MMUSITST BIESd A9 M1 His FiEY He BEe ITSTR! WRarh 2d. §
ifstream, ofstream, 3TfUT fstream mmfﬂﬁ

2. C++ A PRO SYSUTINIS! L FERITHAT HCdexdl AR HoT SIS bl I UG- Bed
JYSTIRTS! W1 ifstream, ofstream, HTfUT fstream o Hcdex dTURE Z[dhdl. HCIF AL T
T BIRod A4 T AT U B ahll.

WI'Q‘T‘T qrevgraTet 3Mfor fafgvarardt 3U HaRTH aTuRl (Using open Function to Read and

Write to a File)
#include <iostream>
#include <fstream>
using namespace std;
int main() {
fstream file;
file.open("example.txt", ios::in | i0s::out | i0s::app); // Open the file for reading and writing
if (!file) {
cerr << "Failed to open the file: example.txt" << endl;

return 1;

b

//' Write new data to the file

file << "This is a newly added line." << end];

/I Go to the beginning of the file and read all data

file.seekg(0, i0s::beg);

string line;

while (getline(file, line)) {

cout << line << endl;

}

file.close(); // Close the file

return 0;
h
Expected Output:
Assuming example.txt initially contains some lines, and then after running this program, it appends "This
is a newly added line." to the file. Upon reading and printing the entire file contents, the output might
look like this:
This is the first line of example.txt.
This is the second line of example.txt.
This is a newly added line.
3aleXur:
P U BIFO IS 3o fsfRon (Using Constructors to Read and Write to a File)
#include <iostream>
#include <fstream>
using namespace std;
int main() {

fstream file("example.txt", i0s::in | i0s::out | i0s::app); // Open the file for reading and writing

if (!file) {
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cerr << "Failed to open the file: example.txt" << endl;
return 1;
}
// ' Write new data to the file
file << "This is a newly added line." << end];
/I Go to the beginning of the file and read all data
file.seekg(0, i0s::beg);
string line;
while (getline(file, line)) {
cout << line << endl;
}
file.close(); // Close the file
return 0;
b
Expected Output:
Assuming example.txt initially contains some lines, and after running this program, it appends "This is a
newly added line." to the end of the file. Upon reading and printing the entire file contents, the output
might look like this:
This is the first line of example.txt.
This is the second line of example.txt.
This is a newly added line.

5.3.6 m‘iﬁ' BRHAC oG gYc 3T3cYc AR (Formatted Input and Output Functions)
Besides using << and >> operators, you can also use other functions for formatted I/O:
e getline: Reads an entire line from the file.
e put: Writes a single character to the file.
e get: Reads a single character from the file.
e write: Writes a block of data to the file.
e read: Reads a block of data from the file.
e Writing Formatted Data (ofstream):
Opening a file for writing: ofstream outFile("output.txt");
This opens a file named "output.txt" for writing. If the file does not exist, it is created. If it does exist, its
contents are truncated.
Writing formatted data: outFile << "Name: " << name << end];
This uses the << operator to write formatted data to the file.
Closing the file: outFile.close();
This closes the file once all writing operations are done.
e Reading Formatted Data (ifstream):
Opening a file for reading: ifstream inFile("output.txt");
This opens a file named "output.txt" for reading.
Reading formatted data:
inFile >> ws; and getline(inFile, name); to read the name.
inFile.ignore(5); inFile >> age; to read the age after ignoring "Age: ".
inFile.ignore(8); inFile >> height; to read the height after ignoring "Height: ".
Closing the file: inFile.close();
This closes the file once all reading operations are done
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Example
#include <iostream>

#include <fstream>
using namespace std;
int main() {
ofstream outFile("output.txt", ios::out | ios::binary);
if (outFile) {
cerr << "Failed to open the file for writing: output.txt" << end];
return 1;
H
// ' Writing raw binary data to the file
const char data[] = "Binary data";
outFile.write(data, sizeof(data));
outFile.close(); // Close the file
ifstream inFile("output.txt", i0s::in | i0s::binary);
if (!inFile) {
cerr << "Failed to open the file for reading: output.txt" << end],
return 1;
}
char buffer[256];
inFile.read(buffer, sizeof(data));
cout << "Read from file: " << buffer << end],;

inFile.close(); // Close the file
return O;

}
Expected Output:
Given that the program writes "Binary data" to output.txt and then reads it back:

Read from file: Binary data
5.4 BISONT UBRR
HI3od UPR ISH Ty BIEe 3l HhdaR1eie T Bed 3MTRd (types of file are random
acces file and Sequencial access file)
1. 389 ﬁ?\qﬁ WIS (Random access file)
C++ A SN ST BIEG goioT IgU Jie! BIsoHde HIUdTe! fSHTUMEH Sel aTg Z1dhdl fddl
f%rggw, DIUTATG! [AfRTY HHT 7 ST, seekg 3rfor seekp o dTURE 8 1% oh > STl seekg
CIERIRIE] (ifstream) 3TfoT seekp IRZEINIRIG] (ofstream) JIURS S, fstream FOTIAT ATUR HIeA
GIel BRI B! SlTS, .
BT

1. éaﬁf%ﬁ(ofstream):

o ofstream outFile("random_access_file.txt", i0s::out | i0s::binary);

. TOR HISHYE BIEG SUSd 3N gHe SeT fofed.,

o outFile << "ABCDEFGHIJKLMNOPQRSTUVWXYZ";

. BEoAY 26 3eR fofea.

e outFile.close();
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. RS §¢ B
2. @.ET m?ﬁ TTE (ifstream):
ifstream inFile("random access file.txt", i0s::in | i0s::binary);

. WW@WWW.

e inFile.seekg(10, ios::beg);
WIS&AT GSATAURE 1007 TSR Sild.
o inFile.get(ch);
.« 10T SECARIS &R qTd.
o inFile.seekg(-5, ios::end);
WISGHAT AACTIRL 53T FISCaR S
o inFile.get(ch);
o RIGCTUN 57 T3l &R dTed.
e inFile.close();
. BRS §G B,
3 ﬁ&m ﬁ?l'uﬁ @;ET W (fstream):

fstream file("random_access_file.txt", ios::in | i0s::out | i0s::binary);

. WW@WW%@W@WW.

o file.seekp(5, i0s::beg);
WIS&HAT GSAAURE 53T SI3eaR STd.
o file.put('X");
. 5HTIFER X 3&R fodfRd.
o file.seekp(-3, i0s::end);
. TR JAGCURIT 3T TEEaR OIldl.
o file.put("Y");
o RAGCTURE 3T Si3caR 'Y 3eR fofgd.
o file.close();
. RO §g Hd.
Example: Random Access File Handling in C++
Step 1: Writing Data to a File
#include <iostream>
#include <fstream>
using namespace std;
int main() {
// Open the file for writing in binary mode
ofstream outFile("random_access_file.txt", ios::out | ios::binary);
if (loutFile) {
cerr << "Failed to open the file for writing: random_access_file.txt" << endl;
return 1;
}
// Writing some data to the file
outFile << "ABCDEFGHIJKLMNOPQRSTUVWXYZ"; // Write 26 characters
outFile.close(); // Close the file
return 0;

}

Maharashtra State Board of Technical Education 67



Sisoide SINUCE TRITHT gRoiT ¥+ +-313304

Step 2: Reading Data from Specific Positions
#include <iostream>
#include <fstream>

using namespace std;
int main() {

}

// Open the file for reading in binary mode
ifstream inFile("random_access_file.txt", 10s::in | i0s::binary);
if (!inFile) {
cerr << "Failed to open the file for reading: random_access_file.txt" << endl;
return 1;
}
// Read character from a specific position
inFile.seekg(10, ios::beg); // Go to the 10th byte from the beginning
char ch;
inFile.get(ch); // Read the character at that position
cout << "Character at position 10: " << ch << end];
inFile.seekg(-5, 10s::end); // Go to the 5th byte from the end
inFile.get(ch); // Read the character at that position
cout << "Character at position -5 from end: " << ch << end];
inFile.close(); // Close the file
return 0;

Step 3: Modifying Data at Specific Positions
#include <iostream>
#include <fstream>

using namespace std;
int main() {

}

// Open the file for reading and writing in binary mode
fstream file("random_access_file.txt", i0s::in | i0s::out | i0s::binary);
if (!file) {
cerr << "Failed to open the file for reading and writing: random_access_file.txt" << endl;
return 1;
}
// ' Write a character at a specific position
file.seekp(5, i0s::beg); // Go to the 5th byte from the beginning
file.put('X"); // Write 'X" at that position
file.seekp(-3, i0s::end); // Go to the 3rd byte from the end
file.put('Y"); // Write 'Y" at that position
file.close(); // Close the file
return 0;

2. ApaAafree ﬁ?\q—\q tb‘lg? (Sequencial access file)

C++ T Ih RIS TR BIe® gSioT TgUN Sl U] faf3y haM argl fhar fofgon aryrura:

BIRGHNG SeT YaiURET Adeuid UHT i [dhal soidb- araeT [dhar fofeaT Sl ifstream

30T ofstream FGTUY AT § I1e0 B SIld.
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PtHRr
1. Sal ﬁ'ﬂ%ﬁ (ofstream):

o ofstream outFile("'sequential access file.txt");

. BIs® I9Sd AT ST fHTFTardt O Hrd. SR B e SHKidld T84 @R df
TR Ho! Sild. iard e @ fod qrl fieadt .
e outFile << '"Line 1: Hello, World!" << endl;
. PRI 3D Bd. TS << 3IRe Scl BReHe SIeaT S,
o outFile.close();
. TISS 8¢ Dol ST,
2. ST qrEu (ifstream):
o ifstream inFile("'sequential access file.txt");
. BE® JRAUNR! IUS.
o while (getline(inFile, line))
. DROAS TAH 3@ arEd M line RETH ATE4d. getline HaRM UI®H
ISR newline dHdeaR Y.
e cout <<line << endl;
. TEGO! S HAGR (Ui DHRd.
o inFile.close();
. TIES 8¢ Bl o,
Hwadaf3ee faad tb_l'g?f g?:ﬁ‘ﬂﬁ Wﬂ% (Benefits of Sequential access file handling)
o Y 3for ERRR: ST UanT fafiy s arerr anfdr ffRor @ g,
. HHId HH @RS TSR AU TSR A FHHIT HHT IR,
. N aT0R; BRI Bady, SN BRod, CRe Sl WIS SAISIAL I/l aTiR Ho]
EIGIH
W’&FW@ 1| ﬁf%a (ofstream)

#include <iostream>
#include <fstream>
using namespace std;
int main() {
ofstream outFile("sequential access_file.txt");
if ('outFile) {
cerr << "Failed to open the file for writing: sequential access_file.txt" << end];

return 1;

h

/] wrEeTe w2 foret

outFile << "Line 1: Hello, World!" << end];
outFile << "Line 2: C++ File Handling" << endl;
outFile << "Line 3: Sequential Access" << endl;
outFile.close(); / ®réa sig &

return O;

H
ng_c’ﬂ:[‘éﬂ?? ST a0 (ifstream)

#include <iostream>
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#include <fstream>
using namespace std;
int main() {
ifstream inFile("sequential access file.txt");
if (linFile) {
cerr << "Failed to open the file for reading: sequential access_file.txt" << endl;
return 1;
h
string line;
/] wrEemEiet e e are
while (getline(inFile, line)) {
cout << line << endl; // *7re fiic %

h
inFile.close(); // wrEa &g T
return 0;
b
e Important Program:
1. C++ program to copy the content of one file into another:
#include <iostream>
#include <fstream>
using namespace std;
int main() {
// Open the source file for reading
ifstream sourceFile("source.txt");
if (!sourceFile) {
cerr << "Failed to open the source file." << endl;
return 1;
h
// Open the destination file for writing
ofstream destFile("destination.txt");
if (!destFile) {
cerr << "Failed to create the destination file." << endl;
return 1;
}
char ch;
/I Read from the source file character by character and write to the destination file
while (sourceFile.get(ch)) {
destFile.put(ch);
h
// Close both files
sourceFile.close();
destFile.close();
cout << "File copied successfully." << endl;
return 0;
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Output of the Program:
If source.txt is successfully opened and destination.txt is successfully created:
File copied successfully.
If source.txt cannot be opened:
Failed to open the source file.
If destination.txt cannot be created:
Failed to create the destination file.
Example:
Suppose source.txt contains the following text:
Hello, world!
After running the program, destination.txt will contain the same text:
Hello, world!
And the console output will be:
File copied successfully.
2 . C++ program to perform input output operations on binary files.
#include <iostream>
#include <fstream>
using namespace std;
// Structure to represent a student
struct Student {
int rolINumber;
char name[50];
float marks;
s
int main() {
// Writing data to a binary file
{
/I Create an object of ofstream to write to a binary file
ofstream outFile("students.bin", i0s::binary);
if (loutFile) {
cerr << "Failed to open the file for writing." << endl;
return 1;
}
// Array of students
Student students[] = {
{1, "John", 85.5},
{2, "Alice", 90.0},
{3, "Bob", 75.25}
}3
// Write the array of students to the binary file
outFile.write(reinterpret cast<char*>(&students), sizeof(students));
// Close the file
outFile.close();

}
// Reading data from a binary file

{

Maharashtra State Board of Technical Education 71



et 3NUCS T SR W+ +-313304 Object Oriented Programming using C++ -313304

/I Create an object of ifstream to read from the binary file
ifstream inFile("students.bin", ios::binary);
if (linFile) {
cerr << "Failed to open the file for reading." << endl;
return 1;
}
// Array to store the read students
Student readStudents[3];
// Read data from the file into the array
inFile.read(reinterpret cast<char*>(&readStudents), sizeof(readStudents));
// Close the file
inFile.close();
// Display the read data
cout << "Student Records:" << endl;
for (inti=0;1<3; ++) {
cout << "Roll Number: " << readStudents[i].rollNumber << endl;
cout << "Name: " << readStudents[i].name << end];
cout << "Marks: " << readStudents[i].marks << endl;
cout << endl;

J

J

return 0;
J
output
Student Records:
Roll Number: 1
Name: John
Marks: 85.5

Roll Number: 2
Name: Alice
Marks: 90

Roll Number: 3
Name: Bob
Marks: 75.25

3. C++ program to count the number of characters in a file:
#include <iostream>
#include <fstream>
using namespace std;
int main() {

// Open the file for reading

ifstream inFile("input.txt");

if (!inFile) {

cerr << "Failed to open the file." << endl;
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return 1;
H
// Variable to count the characters
int count = 0;
char ch;
// Read characters from the file and count them
while (inFile.get(ch)) {
count++;
H
/I Close the file
inFile.close();
// Display the count
cout << "Number of characters in the file: " << count << endl;
return 0;
}
Output Example
Suppose input.txt contains the following text:
Hello, world!
Here's how the program processes this input:
It opens input.txt and reads each character, including punctuation and spaces.
The characters are: H, e, 1,1,0,,,,w,0,1,1,d, !
The total number of characters is 13.
The console output will be:
Number of characters in the file: 13
If the file input.txt does not exist or cannot be opened, the console output will be:
Failed to open the file.
4. C++ program to find end of file.
#include <iostream>
#include <fstream>
int main() {
// Open the file
std::ifstream file("example.txt");

// Check if the file is open
if (Mfile.is_open()) {
std::cerr << "Error opening the file.\n";
return 1;
h
// Read the file until the end
char ch;
while (!file.eof()) {
file.get(ch); // Read a character
if (!file.eof()) {
// Process the character
std::cout << ch;

}
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¥
// Close the file

file.close();
return 0;
}
Example Output:
Suppose example.txt contains the following text:
Hello, world!
Here's how the program processes this input:
It opens example.txt and reads each character until the end of the file.
The characters are: H, e, I, I, 0,,, ,w, 0,1, 1,d,!
These characters are printed to the console one by one.
The console output will be:
Hello, world!
If the file example.txt does not exist or cannot be opened, the console output will be:
Error opening the file.

ek

https://www.w3schools.com/cpp/
https://www.javatpoint.com/cpp-tutorial
https://www.javatpoint.com/cpp-files-and-streams
https://www.programiz.com/cpp-programming

https://www.programiz.com/cpp-programming/online-compiler/
https://www.onlinegdb.com/online_c++_compiler
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