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Object Oriented Programming Introduction

Programming 9 g UPR & program paradigm T use faT SITAT 8 | I8 Procedure Oriented
IR Object oriented programming g1 T THT Y AT programming languages Object
oriented programming I use PG & | OOPs U software development paradigm g o fop
procedure oriented approach q 3 arel problems Bl solve B & fore femar StrarT 2l Object
oriented programming, Data Gl program development b SR system q flow Tl 8 4T |
Ig 39 fopelY ofY other function & FIRT 3™TH® change 819 W ddT & | S99 problem &Y object
& T solve fFaT AT 8, 3R siﬁ data 3R function object & ATl BT PR & | object & data
@I ol object ®T function 8 access PR APBAT 2 | S YD hgl oIl Hhdl gfp Object
oriented programming QEEQ?{ﬁ programming approach & fr9® data 3iiR functions Eﬁ@
HT2T bind X AT SITaT & O class @&d & 31X S objects & RT use fhT SITaT § | 58T UA®
object & fT7 IWP data 31X functions 3IERT-3TST store 3R process 8l & | T&T object & foIQ
memory space allocate g1 & fOTI® S9@T data 3R functions store BT 8 |

Features of Object Oriented Programming

XS Object

)
*%* Class

/ . .
*%* Data abstraction and encapsulation

@, R
*%* Inheritance

XS Polymorphism

X Dynamic Binding

O/ .
*%* Message Passing

Object:- g OOPs &I basic run-time entity & | o fop fopely object (person, place, a bank
account etc.) o) represent BT gl object, class &I variable & O fF class @Y execute &RAT &
3R IUN IUTs methods &Y use HR STeT BT process dXdl gl object & create 89 W IS
memory ¥ 317 variables & avg & space Aarg |
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Class :- Class Uo user defined data type & ST data 37X code @I contain &RaT & ST foh object
ZRT use AT SITAT § | class U& structure & S fF object 36 working @Y define #RaT € | class
@I create aﬂa{%ﬁﬁlﬁmﬂﬁ{'objects EFITQGITW% | wwwmm%ﬁﬁclass QEF'&';T
UPR & objects dT collection gl

Data Abstraction and Encapsulation:- Data 3R Functions EI#W?ITQI bind hAT
Encapsulation hgdTdr & 1 I8 class &T I important feature Tl siﬁ STCT I class & &Y
access gl fehT ST HahdT % Pad class P functions ar 3‘@' access PN Hhd % | data
abstraction fS=T background process &I details & data &Y input IR output B A & o™
Ig Class & functions & gRT perform BT g |

Inheritance:- I& OOPs T T Fgcayuf feature g il fth T class BT AR class & features PI
access A &I facility provide xdT 2l sﬂﬁ U class DT object 3T class G| properties GOk}
access &Y use FR APHAT & | TS reusability & feature &Y implement BT & oTeT fohsiY class &
AU features BT add P P %I'Q =I's° class S9THY IR g?'l'rﬁ class & features T 4 implement
fepaIT SITaT & AT € 7S class ¥ 3R codes W o€ fRA T & |

Polymorphism:- Jg 4T OOPs &1 important concept g o Y T A 1R form I AR SH
use @A &Y facility 2dT & | T8 Function 31X operators SIFI & FRT perform AT STTAT & STt
function name 3T operator eI /AT & R arguments b [T AT type 3T operands g type
TS B UR 31T UPR W use B & 31X task T perform B S | O + operator numerical
addition 3R strings G} Gﬁ@ﬁ & oy use BT |

Dynamic Binding:- OOPs ¥ inheritance 3R polymorphism S¥ feature Gal implement PRI &
o Binding 3T linking procedure & call B9 R perform IS | sﬁ dynamic binding Had gl

Message Passing:- OOPs q objects URFUX communicate PRAE | objects information G}
send 3fR receive R communication & & | OOPs § message passing function call b T
perform giar & | f59 information function argument % WU H function & ATEIH | object q
input gar g 3k object $I method S process PX result generate T AT
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C++ OOPs Concepts

OOP Object Oriented Programing T & sort form 81 PHP , Java , JavaScript $ aRg &l C++
¥ OOP Concept @I support B & |

OOP (Object Oriented Programing) Classes IR Objects UX based U Programming
Paradigm / Approach gl Simple 4T g g a9 OOP (Object Oriented Programing) Real
World Entity/Object Gl Programming 5 represent %R BT method / way gl

Real World Entity @ & Programing ¥ Class / Object ZIRT represent fihT ST & | Entity &Y
PO Properties IT Behavior gar & oy Programing ¥ Class variables & methods &
represent fFIT SITAT & |

C++ OOP Advantages

1. Procedural programming G comparison H OOP BT fast 3R easy T execute Y&d & |

2. Programs &I U clear structure YgdT 2, O™ code easy ar understand SATIEAT & |

3. OOP &t help ¥ 89 DRY (don't repeat yourself) @I follow &R UTT & , fo/ Y code @1 easily
maintain, modify AR debug P} AP & |

C++ OOPs Principle

Object Oriented Programming Gy Y important principle $ PR g -

% Inheritance

% Encapsulation

% Abstraction

* Polymorphism

C++ Inheritance

feAsAY class @1 AT Class &t properties / behavior @I extend HRAT Inheritance dgd & | /T

class @I extend fohIT T & SN Parent Class , fSIRT class & SRT extend 3T 7T & SN Child
Class &g &l
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Extend P TR Child Class H YT @ {fY properties /| methods 8T ST Parent Class § & |

gIclifeh Parent Class ® Ig define fhaT OIT WhaT & foh B9 WY properties AT methods T Child
Class access @~ Wahd! g, 3N DI A &1 |

C++ Encapsulation

data members @I single Object ¥ bind &IAT & encapsulation dhgcITdr gl Encapsulation
class ¥ defined variables & methods @1 protect PR Y protection mechanism BT |

encapsulation mechanism G| help ¥ 89 data members UR 31U need & according access

restrictions define BXA & , fSTHIRY data DT 918X W access T&! fpT ST Wb |

C++ Abstraction

foAsAY oY class & fTT internal implementation details @Y hide BRAT & Rith Operational
process show AT 81 Abstraction Bad & | abstraction, data Encapsulation qa implement
f3paT ST 2 | abstraction end-user T %aet a8 information show FHRAT & foRTAY ST TTHRT
& 3R implementation details ST hide PR AT 2 |

C++ Polymorphism

simple HTHT q et ar fepedt single task @I different-different way /methods q perform AT
gl Polymorphism &4 & | Basically Polymorphism 3T ¢1cal & fifeix sHT &, Poly (Many) &
morph (Forms). Ig I type FHI B & -

® Run Time (Method Overriding).

® Compile Time (Method Overloading)

Advantages of OOP

C++ ¥ Object-Oriented Programming (OOP) Use HR b T BRI ®

1) Simple to manage:- OOP, programs I BIST YT F arsdr g, S Objects PEITdT sforsa
handle 3R fix SBRAT AT & ST 2 |

2) Reuse Code:- U@ &I Class o1 fafe= Programs 9 Use PR Fhd & FTa MY 99T 99T &

4
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T 3ueY IW Code Y SERT for@™ Ft Gvaxd 78T 81T |

3) Easily add features :- Ugel ¥ HIG[g Code ¥ ST I&aTa fhy fomT 7Y thieRd &l 3T A Sl
AHd &

4) Easily Updation:- If& Program & fp=fY T & sgtTa &Y SIRaxd & a1 31T S U &) ¥ UR
R Whd & 3R T8 WY SITE ¥ad: Update 81 SITEIT

5) Rapid Development:- ggaT ‘ﬁ\_:ls classes 31 libraries T Use &R 3T ¥ Programs o)
<ol ¥ forg wad &

6) Keeps data safe:- Encapsulation, Objects B BT PRAT & D fIaRoT ﬂﬁ?qT 3T & o=y
Data STET E¥A&T | TAT Unauthorized access o ?jl;\’fa-l?r wEATE

7) Flexible Code:- Polymorphism methods, Objects & IMYR IR fI= el A &Rf FraT &
o Program 3@@'@'% g

8) Build on Existing Code: -Inheritance 31U Y ‘ﬁﬂﬁ\‘:ﬁ@ﬁ §QT&=?'T ﬁtﬁ\_ﬂs Classes &
TR UR 7Y Classes ST & START T &

9) Easy structure: - OOP, Code I HeIa=IT & ¥ SAaRIT HRaT o, foRi I8 Ao ST
&l 51T & Code fIfi=T Parts & %% Connect &

10) Real-world Modeling:- OOP aTR=iferds gf+1T @ entities T Tfifeife #var 8, f==r Complex
systems B 3rfrp FEoTar A Design HR N 7SS PRAT &

11) Improved Quality:- 3TS! dRE W WUT Code SITET fraRA=T B & 31X S| Maintain =T
ST BT &

12) Code for sharing:- Classes &Y fiIfii=T Projects ¥ share foraT ST Wepar 8, o<y
Redundancy ¥ &4 31Telt &

13) Make problems easier:. FHATA BT Objects H forurfora eve & Sifee FH=men @Y handle
AT STTAT BT SfTlT &

14) Teamwork:- =T Team members, T& T9°T & Program & S-S el UR B B
AP &

15) Easy testing: - 3T USAP Class BT TG URIEIUT B Fahdl &, o Debugging ST & STt
g

16) Easier: - High-level abstractions, Programs &I STfeerdr B F9 FRaT & R S 3T |
Manage f&raT ST S¥epaT &



DSG Support Multi Solution

Disadvantages of OOPs

C++ ¥ Object-Oriented Programming (OOP) & {1 <1 &
1) Difficult: - OOP I HHSHT HBfS & WhdT & FAIP I8 Classes 3R Objects BT Use PRaT &

2) Not easy to learn:- OOP, &Y IRa= ¥ THI I & freIodr Beginners &Y

3) Uses a lot of memory: - OOP, Programs, SATET Memory &T Use &R & 1 A B Objects
T fomfor var &

4) Not as fast:- OOP, Programs @I &fIHT ®R 3dT & F1fh 3% Objects & fo1v 3ifaRep
Processing @ TR glel &

5) OOP Complexity: - Developers Sgd 31 Classes 3R Objects d-ThY Program o) qgd
Sifeet ST A &

6) Hard to Debug: - Objects & 19 SIfcel HaTE & HRUT Bug ST 3R Steh HIAT HIST Bl WepelT
g

7) Bigger Programs:-OOP 31fafeh Code & HRUT Program @Y MR A ST §AT HhcT g

8) Longer Compilation:-OOP code HI Com pile PAT SIIST THT &N 91T 81 GehdT & Fifp I8
31fre wifeet &
9) Additional coding:- OOP W 31fiReh, 3MTa9d® Code s FhdT & fT9A Program @Y AHSHT

BfST Bl ST 8

10) Hidden Data: -Encapsulation, Data ﬁwﬁ%mﬁwaﬁﬁack AT IT TR &
qETT BT TSI HIST 8 AT &

11) Strong Dependencies:-Classes wgﬂ%wagamﬁﬁ?@ﬁ%ﬁmﬁmwm
PfST &1 oIl ©

12) Difficult to reuse: - If Code, TRITH & 3= YT 3 Aol A ST §31T & A Code T T:
SUANT FRAT BIST & Al &

13) Complicated Design:- Class &I Structure BT T F Design Eh?ﬁffﬁlgﬁ 1R AT 3R
A T &

14) Lots of pattern: IS Design patterns Use R A Code Sifee 81 AahaT &
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15) Type Errors: - If Tl HHR BT Object BT ITANT fpAT ST & AT OOP FAfeAT BT H1ROT a7
AT &

16) Memory management:- C++ q Memory G} Manage AT ﬂﬁm & TP SN Yaarfad
Garbage collection &l 8T &

17) Parallel execution issues :-OOP, Program b PO &=l @Y Parallel § Run &R HfS s9T
AT &

18) Problems with updating :- System @I Update &RT BfS &, WRIPR a9, 5d URad Bs
Classes @Y TR HR &

19) Not al essential :- @mwwwaﬁasﬁw, OOP &T IUIRT HRAT JATIID & Webell &
sﬂﬁ? faTT Procedural programming Uch ﬁ%?l‘\', A fqpeq gr APpar g |l

Software Evolution

RATFCAYR SaATC Uah UHT 9168 2 S 4% H WieadR fapfRie v SiR finr fafie ot & 59
AT UR JAIST PR DI UfehdT BT A HRaT g, o4 fob 73 gferend Sirem am smeifera
FRIGFATSN BT T TN T§ oI WITEAIR $ANILH R foaR & Faf ey R 8 |

e frerr ufshar & aRad= fstwr, Refisr aromr, Rived draf-aae 3iR argd! & forg fivew
TR R Sft erve TR emfret &

1.3 uRaci=Il Y AT SR TUTT BT STTheT T @+ &b g fomar Sirar g 36 afkecd= & vomett fpasit
T Bk & T uRach= &1 aR] e § et e Seem

2. If yRTfere fkectT TR #R fT S 8, a7 ATredaR uTTell BT AT ARHRUT STRY - Y
JISHET g1 ST

3. Refist Arerr & SR, a4t gRarfeaa afkecd=n (I R, 3@ 3R 78 erieman) o ReR fear
ST g

4.39% 915 8 FSors IR & S § &6 Rivew & 3rTer 6RavoT 9 i 9 aRRac™ & Py Sl
5. qReci St @1 afeaT faerT ufipar @ TR &, STet Jurelr 3 HemgH! o fSarsT,
wrifrad 3tk uteror fomaT ST 21
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Necessity of Software Evolution

AR qeaie Frafafad sRuil & smaeas &:

1.Change in requirement with time: AT &P AT, WIS &l SMTLYBATN 3R BT HR P aNIb A
BIH! TSeTTd B WhdT &, ST 5 TR-IR Tecid GHT H Ui @Y 31firedad B P forg Uz T iy
ST el SUNUT (WIFCIAR) Pl SScT- Y ITagehelT Bleil 2l

2. Environment change: SII-91 BRI JTATARUT IS6TdT ©, I9-0% S¥ JITER0T § BRI 6R § &
ot (SuRT) oft SFTUTRIR WU F I3l AT &1 HiTredaR it gfrm § off T & Fiar &, ifs Fef
STITARUT &I &, WISHI BT Y ATATARUT & P 81 P (TG STEITT FTETSAT SR BRIGTIT b AT
TR HITFEIRIR BT Y: TR B Y JITaegehelT Bl 21

3.Errors and bugs: SI-9i¥Y =il WTa § g¥a¥Ter fohT SIF dTel WToedaR &6l S5 dad) 8, ST
ST AT AFEEAT B BN SR & SR TG AT ATt BRIV DT TG BT bl &7 oY

TR 9 gkl ST 81 SRferg, S ReIfRy &, srorafera ofik R \iedaR & SUIIT W §oFT 5ot &t
ST 21 Q% Y SroraifereT |iweddR &l HisiaT uiRael & SRR 6T Ffeerdr $ AR Aoigd 9+ &
ferg fereprer afeharm & oA TSaT B

4. Security risks: fpit TST H R ATCAIR BT STAN B A 39 =1 Aireaaz-amenRa
RTSER EHel & BN R Ugd Webdl & 311X SUANT H 37 dTel AIFCAIR A e B A T[S 3Tb MU
ST T IAFR R Al ol FATY, ATFCAAR ¥ SUANT fohT ST aTer [RET FearHteger & frafira

T P ATEAT W U ARET Iociedl | TaT TIedeD &1 ST gl AfE ATFCAIR aiarT 5 8 arel
RATSER Tl BT Sie o [T TITH ®U A AS1gd 81 8, AT $9 & ST 91y (39T fpar S
TfE)!

5.For having new functionality and features: T2l 3R ol A SeT THEHRT AR 3T
FRTCHBAT SEM & fAY, T TS B 31U ST Ish H AIFCAIAR DI eFAR frdfad de=y $i
SATEIHT BT & <ATfep IUTS b fETHRD SR ATEP PLAAATIGD BT B bl
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1. Change
identification process ‘

3. Software evolution
process

Software Evolution

Laws used for Software Evolution

1. Law of Continuing Change:- I8 f*r19 ®adr & fof I off FToredaR wurredt it fopsdt arafaes
gfra &t areaferar @ affrica St 8, I FRAR aRacd= 8T gar & a1 98 SW aramaRor §
ITRITR HH IUIRT BT STt 2

2. Law of Increasing Complexity:- SII-i @13 fmrTeiier BRIGT sScidar 8, SHd! |XaHT 3R
31frep SIfeet el STt &, ST b 13 3 afereAT A g9+ & forT oY w7 Y SIral

3. Law of Conservation of Organization Stability:- for=Y HITT & Shia=eTe J, 39 MUH & frdrRT
&Y R AT R Tl & a2 Rived T & forg wftfa wames @ vad= g1l 21

4. Law of Conservation of Familiarity :- I8 5= amar 2 foF T & wfehar Sawrarer & SR,
e Reftor # fopg Mg afac ameT Rer T84 g

C++ Data Types

Programming q Data types, containers % T & O fIAY UhR & Data P AT Computer
@Y g1 & 35 Data BT B Store FHRAT & TAT WP AT FH BRI AT &

Ejﬁ TSl ¥ g AT Data type T TRINT Variables &Y Program q Use &% & U8t S
Declare/Define B 9 21T & T I8 I & %I'R’ gidT 2 {3 Variable f5 W &1 Value Store &l

9
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SSTER0T &b oo Numbers(whole numbers IdT decimal numbers) G fepT Data types & Letters 3R
Symbol & f&TT T2 true/false Values ¥ &7 3t Data type &

HEY Data Types &7 T B U Computer BT Memory BT THTALTET! & W Use BRA AR Hg
TIP A T H T8 Frercit @ S Program @1 SATET fraRa= 3R doi A run #RaT 2

Example:-
Int num;

float temp;

W int AR float, Data types & AT num 3R temp variable g | 3T num Variable 7 int Data
type BN b BRUT IFH Integer Value gl Store T WHA B, ST temp, Variable ¥ float, Data type
B9 & BRUT N float 37ATT Decimal point dTeT Value & Store &% Hhd & | 3T<T: Variables G}
Declare ®Ra W9 Data Types IR &9 I8 ?jl,ﬁ'f%l?r R g fp Sﬂﬁ' T M7 Data Types & IR TR
Value Store &FfY

DataTypes in C++ in Hindi

Primitive Derived User Defined
;; :;T::fer ) 1) Function 1) Class

2) Array 2) Structure
3) Double : _
4) Void 3) Pointer 3) Union
5) Charcter 4) Reference :I .Ili-nun:l f
6) Wide ypede
character
7) Boolean

Data Types @I f*=T Categories ¥ 97T TRIT &
A) Primary/Built -in/[Fundamental Data Type

1) Integer
2) Floating Point

10
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3) Double Floating Point

4) Valueless or Void
5) Character
6) Wide Character

7) Boolean
B) Derived Data Types

1) Array
2) Pointer

3) Function
C) User Defined Data Types

1) Structure

2) Union

3) Enumeration
4) Typedef

Primary Data Types

Data type
int 4
signed int 4
unsigned int 4
short int 2
unsigned short int 2

long int 4

Size(in
Byte)

Range

-2,147,483,648 to 2,147,483,647
-2,147,483,648 to 2,147,483,647
0 to 4, 294,967,295

-32,768 to 32,767

0 to 65,535

-2,147,483,648 to 2,147,483,647

11
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Unsigned long int

long long int

unsigned long long int
signed char

unsigned char
wchar_t

float

double

long double

12

0 to 4,294,967,295

-9,223,372,036,854,775,808, to
9,223,372,036,854,775,807

0 to 18,446,744,073,709,551,615
-128 to 127

0 to 255

1 wide character

-3.4x10”38 to 3.4x10"38
-1.7x107308 t01.7x107308

-1.1x1074932 to1.1x10"4932

C++ Programming ) Primary data types, Data Eﬁfﬂ\?*r‘l-]\?f AfOrT & fTTT Use Programming 5
31T Sifee Data structure & ST T=AT Operations @Y perform B ¥ fpAT AT & , A Data

Types Bl TR TR programming language ST U8l W Define fohT ST 2 3R Basic values
I represent B P foTT MTTeTH 2 |

Td® Primary data type & 0T & TS 37T JTALAD & ATMP C++ T Memory BT THTERITAT
TRIb W Use foRT ST b 31X HEY & A Data @Y Represent 3T SIT | |

A) C++ Primary Data Types

C++ H Primary data types ¥ fT TR 81 &

1. Integer :- Integer data types &I Use, Whole numbers @I Store B H fpAT ST %, I fafre=
Size ¥ 31d & 3R signed (positive, negative, IT zero) AT unsigned (%ITCI?'T positive T zero) 8
Ahd % S?Tﬁ fractional T decimal Value @7 2TIfreT el fopam ST Adpar

12
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C++ ¥ $O WHI=Y Data Type & 3irfd int, short, long, 371X long long 2Ty & | 9 Data Type
&I Size fafR1=T 81 Gara & S System architecture 3iR Compiler IR ffk #xaT &

Example:
int age = 32;
short population = 60000;

2. Floating point:- C++ g floating- point data type &T Use fractional parts % W1 real numbers
BT Store B N fpAT SITAT & A MMHAR IR 9 AT Use ﬁW\_rl'lﬁ'%\_rﬁr precision HroweRa g
,Gh?r gUDI Use, Scientific calculations AT Financial applications HEar g I8 Memory 54
bytes Siilg oIdT & 9T Decimal values & E@ Range I Store TR P forg SUgh g

Example:
float tempreture= 26.5f;
float amount = 13568.786;

3. Double Floating Point :- C++ d Double Floating Point T Use Double-precision floating-
point, Numbers @1 Store &< H fhT ST 8 | % float, Data type @1 T ¥ S precision
USTH BT & TS Memory 58 Byte AT darg sk single- precision floating -point numbers
I T H SATRT precision Tt Values T T R SI0T T represent e @

Example:
double myNum = 6.16523;
double average = 8.9980054;

4. Valueless or Void:- JTERUT ¢1G1 § C++ N, 'void' @T 372f & empty AT nothing 37erfa f&HT Value
b. Tg§ TP keyword & SI¥ 89 U& function declaration ¥ void keyword &T Use PRAE |

dY I8 8N 9d1aT & 5 519 function 3TUFIT HRf AHTH &R o O« I8 $IS Y Value return & &I
o9 89 Pointer & Ugel void &T Use PR & DT AT & Pointer T fI9Iy R & Data &Y
point T BT | 3T<T: 3T S Data type ﬂﬁ?ﬁ‘a‘QEFVariable aﬁAssign TE! PR Hhd &

Example:
void myFun();

void *myPtr;
13
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5. Character:- C++ H, Character data types BT ATIGR WX "char’ & gRT represent &R & I8 Data
type, variables T del T Character Store R 1 AT T & foT¥Y single quotes ' * & &R
foTET ST & I8 memory ¥ 1 SIS SIS AT &

Example:
char myChar ='D";

char grade ='A’;

6. Wide Character:- C++ § Wide character Data type @T Use fafii=T languages 3R faaw
symbol @Y handle ®R- & foIT ST STt & [I8 'wide' HaATAT & FIfeh I€ Regular characters @Y
de T A Characters & &amqe S0t &I IET ¢ |

C++¥ wchar-t &R &7 Use feR<ITT Characters & foTq fpam ST 8, I8 T Box & W9 & Sl fareiy
UHR & Characters Bl I AhaT &
Example:

wchar_t myWide= L'€’;
wstring myWideString = L"Hello, ﬁﬁl},

7. Boolean:- C++ ¥ Boolean data type Ud Binary value @I ST true AT false BT AHAT & BT
represent Tl & Boolean data type @I 'bool’ keyword &IRT represent fpar SITaT ® | I8 Uh
HifeTe Data type 2 fore®T Use logical operations, conditionals 3R Boolean algebra
perform &%= & fo1Q fopar oiram &

Example:

bool isPass= true;

bool isAbsent = false;

B) Derived Data Types

C++ ¥ Derived data types, U fr9Iy yR ¥ Data type & S Fundamental Data Types b
Combination @ 9 810 & | I Data types, Primary data types SN int, float, char, double 3TTfE &
Derived 810 & , S Programmers @I Data & QT fIRFT GBI W BT R J 7SS BRA & 3R C++
§ SIfee Programs S99 & &R 1 T 991 &

C++ ¥ Derived Data Types &% UBR:- C++ H Derived data types FFTIPRIATE -

14
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1. Array:- C++ q, Array Ud Data structure o % & U R % Data type 3R fixed size &
elements @I U T ¥ Store PRA & Array $I TcdP element HT U IS Index ERT BNl &
Index Tch Numeric Value o Array ¥ Elements ¥ Position &Y IaTdT & Array I Size fixed
gl f59¥ Array Declaration ¥ 93 fraffRa far smar &

Array U% ) AT & 3fid U &) UPR & Data types dTel ®S Values P Store A T U

AfremoE aheT ge FRa §

Example:

int myNums|[5]

IR & Example ¥ int, U Data Type 2, myNums, Array T d9TH IR Square bracket ¥ Iuferd 5

Array ®Y Size &

2. Pointer:- C++ § U& Pointer fI9¥ &R $T Data type & St 37T Data types ¥ 3117 & FIifh
31~ Data Types, Variable &I Value Store FRA 2. STafeh Pointer 37T Variables & Memory
Address I Store AT & 3R e & Memory Address &b TS BT HRAT &

Pointers @ declare &R & 17 asterisk (*) Symbol, &T Use fomaT Srar g | Pointer, Memory

Address ¥ Variable #Y Value Access % 3R Manipulate B P {lﬁf‘?ﬂ Iare

Example:

int myNum = 15;

int *ptr = &myNum;

$HUR & Code A myNum Uch Variable & f=115 Value Assign fopam T & Forr &myNum 7 Variable

®T Address & fo ¥ *ptr Pointer o) Assign frar maT 8

3. Function:- C++ ® Function Uch Self contained block T Code BT %\‘ff@ﬁlﬁmaﬂff WT%H
Function J&% Program q Building blocks % GH B1aT & S Code Pl BIS, SATST manage g
qTeT WRT & ice Bl 3TTART <A1 8 379 Uedd W U fafRTe & e & fog reR gan g |

YT B A Code BT AHASHT A &1 AT & FiTeh &7 T 9T H Ueh &1 FIoT U & Dhiseed P
HPHA 8 | U IR function BT FHT0T R & 91 S Program & @&l § Y 3R #3 IR Call &R HHd
g | C++ 5 By default main() LRSI Program T Execution gIdT & IS function 37T
functions @I Call HaT &

15
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Example:
int add(int a, int b)
{

return a+b;

}

FHUR P Code H add, function BT 71T & fTTP Y parameters, a 31X b & 3P 1S function &Y
Body { } & 3R I8 ST Parameters &Y Values &Y Gﬂ?ﬁb‘\’ HRP Result BT Return PR 8T & 3T EX
Defined function @Y Program ¥ &gl U ¥} Call fohaIT ST GapaT 2 |

C) User Defined Data Types

C++ H User-defined data types, Programmers @ 391 freTer Seavel @l ORT % & forq 9= &t
Data type ST &1 3IART ST 2 | A Building blocks & W & foTY Data T guTeremelt a<id &
Store @R 3R Organize ®< & Design fohaT STaT &

1. Structure:- C++ ¥ structure U@ Composite data type & SIT 31U U AT & 3fcira frfie=
TR & variables T U AT W § Y& I STANRT ST & I TIDT ¥af P 39 Data type Bl
S | &TH ST @ S s elements W eldR 9 @1d €, U BT 31T Data type g1aT &

Example:

struct citizen{
string name;
int age;
long int phone;
string city;
bool isMarried;

|5

$HUR & Example ¥ citizen TP Structure & fSIRI% IITIT 31T 37T Data Types dTel Variables
ST name, age, phone, city, isMarried DT IGT T %
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2. Union:- C++, § T Union U f9IY TR & Data type ST 31T Teb & Memory location &
fafi=T TR P Data store R P ITART AT & | T Union & I members T & Memory
space @I Share BRA &

9®T 312f & fF T Union variable U T9T § U & Value Store ®R hd & WMol & SHD B
Members & | Structure % I 31T Union & Members & Access PR W%WW YT
Dot Operator(.) T Use DIAT gar g

Example:

union myUnion

{

char x;
inty;
float z;

|5

3. Enumeration:- C++ ¥ Enumeration U@ User Defined Data Type & ST 3MuepY integer
constants T Set I $t 31':['4'%’ IqE | Enumeration 3TIhY Integer Value b HE B TP
37efquf AT < &Y SIART < © St Code T UGAT SR WHSAT 3T ST & | C++ H enumeration
@I Declare ®R & fT enum keyword T Use o1y R | forar SITaT 8

Example:
enum dayName {Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday};
FHUR & Pl § dayName 7T ¥ enum Declare {57 &

4. typedef Data Type

C++ ¥ '‘typedef' Uch keyword & foIIT Use Ugal & 991 Data type %gr U alias T Alternative name
&1 frmfor e o T fomaT ST &

g Programmers Eﬁ@ﬂ%ﬁ@fEﬁData type %T:[QEFHTITFITH' Define W%@WW%G}T
Code I SIATET YA A ST & 3R IW Maintain AT 3T §HTGT &

17
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Example:
typedef int aisect;

aisect a = 56;

FHUR BIS N aisect B int P 1T alias(SUFTH) THRIT IT & S7ATT 31T int F IS aisect BT Use PRSP
1S Y Variable @ int variable &% %9 # Declare T2IT Initialize HX W & S $HUR &9 a
Variable &Y U integer variable SF-AT & 3I<T: 319 &9 aisect P! int b It Use PN Hhd &

C++ Operators
JITINER T Ucitep & St fafere ot ar difchen TOMT o & foTu fopedY 7197 O opr et &1 o foedt oft
PTTERT 99T Y i IS &1 C++ H, BN UTT 3MTaD HRIGHAT U e & (1T fdee-g 3uRex &

Udh 3ITIRER TN DI FaTfeld HRa & | SSTEUT & foTg,

intc=a+b;

TET, '+ N7 3ITORCR Bl 'a’ 3R b’ T 3RS & e "SI 31 & 8

Operators in C++ can be classified into 6 types:
1. Arithmetic Operators

. Relational Operators

Logical Operators

Bitwise Operators

Assignment Operators

Ternary or Conditional Operators

2

Operators in C++

Operator Type

— Bitwise operator
&!|f<<r>>f i'A g

Arithmetic operator
f | Relational operator
Binary operator <

b
<
e = = _|_— -=, -k— .,‘_' %_ Assignment operator

Ternary operator ——p . Ternary or
ae ¢ conditional operator

18
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1) BTN TR
ST JITONERT BT ST IR TR BRI AT ORI FTelT e b ol fohT ST &1 ITexT o foTw,
"+ T IUIIT ST & foTq AT ST &, =" T SUANT TSI & foTY T ST & ™' BT SUGNT U &R o foTq

SFEBIOTCIT SITURCRI T & HbIRT H aficper fehT ST HebelT &:
V) JART SIURER: Y 3IURER b &1 UV & AT D PR &1 ISTER &b foTl: FhHT (++) R fSHIHE (-)

JTREN|

Name

Symbol

Increment Operator

Decrement Operator

Example:
the description

Output

a++ is
++a 1is
b-- is

--b is

10
12
15
13

Description

Increases the integer value of the

variable by one

Decreases the integer value of the

variable by one

Example

inta=>5;
a++; // returns 6

inta=5;
a—; // returns 4

) arEerdl ATRET: T 3TN oF 3HI¥E & T FH A &1 30T F o Ae(+), gera-

), AT

Name

Addition

Subtraction

Multiplication

Symbol

Description

Adds two operands

Subtracts second operand from the first

Multiplies two operands

Example

inta=3,b

:6’
intc=a+b;//c=

9

inta=9,b

:6’
intc=a-b;//c=

3

inta=3,b=6;
intc=a*b;//c=18

19
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Name Symbol Description Example
L Divides first operand by the second inta=12, b =6;
Division / : _ ; _
operand intc=alb;//c=2
Modulo o Returns the remainder an integer inta=8,b=6;
Operation ° division intc=a%b;//c=2

2) Rererer 3TURER:- 37 HTURCRI T JTANT & JATYYS &b HHI T et ob fol T ST 81 ISTERT &
feTg, *>* SiferaT € fob Uep SiTuR's o 31TURS A 9T & AT 718, 311 YR Wb gferd A1 AT &, AT,
A T 3|

Name Symbol Description Example

. Checks if both operands are inta =_§’ b =6
Is Equal To == a==b:

equal /] returns false

e . inta=3,b=6;
Greater Than S Checks if first operand is greater asb:
than the second operand
/Il returns false
Checks if first operand is greater inta=3,b=6;
Greater Than or Equal To >= than or equal to the second a>=b;
operand /] returns false
o . inta=3,b=6;
Less Than < Checks if first operand is lesser a<b:
than the second operand
/] returns true
Checks if first operand is lesser inta=3,b=6;
Less Than or Equal To <= than or equal to the second a<=b;
operand /] returns true
. inta=3,b=6;
Not Equal To 1= Checks if both operands are not al=b:

equal /I returns true
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Example:-
I/l CPP Program to demonstrate the Relational Operators
#include <iostream>

using namespace std;

int main()
{
inta=6,b=4;
I/l Equal to operator
cout<<"a==bis " << (a==b) << endl;
Il Greater than operator

cout<<"a>bis " << (a>b)<<endl;

/I Greater than or Equal to operator

cout<<"a>=bis " << (a >=b) << endl;

Il Lesser than operator

cout<<"a<bis " << (a<b)<<endi

I/l Lesser than or Equal to operator

cout<<"a<=bis " << (a <= b) << endl;

Il true

cout<<"al=bis " << (a!=b) << endl;

return 0;
}
Output
a==bis0

a>bis1
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a>=bis1
a<bisO0
a<=bis0

al=bis1

3) dATfoTdet iTaReH
7 SHTORERT T SUINT &1 AT 31feyeh 21T AT ATET3AT DT T bR AT [ARTENT T 21l & HeTeh BT YReb
I o Tl T ST 81 aRUI Ueb gferd= 71 Sierd 8, I, Jed a1 39 |

Name Symbol Description Example
Logical Returns true only if all the operands are inta = 3, b =6;
&& a&&b;
AND true or non-zero
/] returns true
e : inta=3,b=6;
Logical OR I Returns tru? if either of the operands is al|b:
rue or non-zero
/] returns true
Logical | Returns true if the operand is false or int .'aa.= 3
NOT ' zero L

/] returns false

I/l CPP Program to demonstrate the Logical Operators
#include <iostream>

using namespace std;
int main()
{

inta=6,b=4;

Il Logical AND operator

cout<<"a && b is " << (a && b) << endl;
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Il Logical OR operator

cout<<"a||bis " << (a|| b) << end]l;

Il Logical NOT operator

cout << "lb is " << (!b) << end]l;

return 0;

Output
a&&bis1
albis1

lbis0

4) fyearsst TR

T SRR BT ST IV IR fAC-TeR o FTer el o fo1q fpT STl &1 3TTURCR] T Uged fie-&iR 1R
g febam ST & 37 fOhR 3TTUNS R U bl STl 81 T Tefter S i, TeTd, I 3717 T oIst
TRARAT b feTT foie TR o) febam ST el &

Name

Binary AND

Binary OR

Binary XOR

Left Shift

Symbol Description

Copies a bit to the evaluated result if it

& exists in both operands

Copies a bit to the evaluated result if it
exists in any of the operand

Copies the bit to the evaluated result if it
A is present in either of the operands but
not both

Shifts the value to left by the number of

=< bits specified by the right operand.

Example

inta=2,b=3;
(a & b); //returns 2

inta=2,b=3;
(a| b); /lreturns 3

inta=2,b=3;
(ab); /lreturns 1

inta=2,b=3;
(a << 1); /lreturns 4

23



DSG Support Multi Solution

Name Symbol Description Example

. . Shifts the value to right by the number of inta=2,b=3;
Right Shift > bits specified by the right operand. (a>>1); //returns 1

One’s intb = 3;

~ Changes binary digits 1 to 0 and 0 to 1

Complement (~b); /returns -4

5) IMTgTHC TR

ST ATONERT BT ST et IRTGT DY A STRATGH HRA & folT 5T 1T 81 SRATSTHC iTuRER & St
ATgS JNTINS Teh IRTI & 3R FTTHE TN BT SRIT ATgS NS Uh 7 81 IV A1SS BT HH 10
T3S &b ARTEST P FH ST YR T BT DTS IAAT HUTGER T (S Iq~ BN

Namemultiply Symbol Description Example

Assigns the value on the right to the inta =2;

Assignment Operator - variable on the left la=2

First adds the current value of the
Add and Assignment variable on left to the value on the inta=2,b=4;
Operator right and then assigns the result to at=b;//a=6
the variable on the left

First subtracts the value on the right
Subtract and - from the current value of the inta=2,b=4;
Assignment Operator = variable on left and then assign the a-=b;//a=-2
result to the variable on the left

First multiplies the current value of
Multiply and . the variable on left to the value on inta=2,b=4;
Assignment Operator the right and then assign the result a*=b;//a=8
to the variable on the left

First divides the current value of the
Divide and _ variable on left by the value on the inta=4,b
Assignment Operator - right and then assign the result to al/=b;/la
the variable on the left

24



DSG Support Multi Solution

I/l CPP Program to demonstrate the Assignment Operators
#include <iostream>

using namespace std;

int main()

{
inta=6,b=4;

I/l Assignment Operator

cout << "a="<<a<<endl

I/l Add and Assignment Operator

cout<<"a+=bis " << (a +=b) << endl;

I/l Subtract and Assignment Operator

cout<<"a-=bis " << (a-=Db) << endl;

/I Multiply and Assignment Operator

cout<<"a*=bis " << (a*=Db) << endl;

/I Divide and Assignment Operator

cout<<"a/=bis " << (a/=b)<<endl;

return 0;
}
Output
a=6
a+=bis10
a-=bis6
a*=bis 24
al=bis 6
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6) Ternary or Conditional Operators(?:)

Jg 3ITIRER AT b AR W M Sl ol

Expression1? Expression2: Expression3

37T 37TURER ? Expression1 & Hedieh & ITUR WR IR e o_all & | I I8 e &, ot
Expression2 &7 eI T SITAT & 3R S 31Mefh & IR & DY H ITRANT S Sirrm 81 afs
Expression1 3 & , il Expression3 &1 Hedch T STl & 3R 3 31f¥eafch & IR &b ©u o
SUART fhaT ST 2

Ig TR AT SRS ol &, T SH TR ST b HY H ST STl 2l

I/l CPP Program to demonstrate the Conditional Operators

#include <iostream>

using namespace std;

int main()

{
inta=3,b=4;

Il Conditional Operator
intresult=(a<b)?b: a;

cout << "The greatest number is " << result << endl;

return 0;

}
Output

The greatest number is 4

26



DSG Support Multi Solution

C++ Operators
TP HUTCRUT T 372 & Ueh YehR b ST bl SR Il YR H g, TTfh IHT 372 7 &I SMY| C++ H
IR SeT TR B TEfRIT o & oI I8 31maead® g

#include <iostream>

using namespace std;
int main() {
Il Two variables of different type
inti=10;

charc ="A";

Il printing ¢ after manually converting it

cout << (int)c << endl;

I/l Adding i and c,

int sum =i+ c;

Il Printing sum

cout << sum;

return 0;

Output
65
75
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Classification : 90T ¢ = ('A") BT (int)c BT T HRb H-Y3Tel WY I IFh ASCII guries 7 H giRafeiel
foaIT STAT 8 1 i = 10 3R ¢ & AN F Iqafeld THR HUICRUT ATHA &, TT&T avl ¢ FqaTferd B I ART I Tgel
A% ASCII 719 (65) H TRafcid & ST &1 C++ UIGIHH THR HUTIRUT &b A~ TRIdT P Hex vl &,
R 319! T8 TS H e fFrefd & 3 STT UBRI Bl Fa! aid A oo AT &l

C++ H T UBR & UPR Type Conversion B &
1. Implicit Type Conversion

2. Explicit Type Conversion

Implicit Type Conversion

SitcAfie T8 draoi (ST IR & AT It STFT ST 8 ) U TR & STl Bl SRovd TS+ IR HUTSer
GRT TTIerd oY ¥ g% YebR N GRafcfd BT &1 I8 Teriiefd oU ¥ Td &Il & Sfe:

o I ST UPHRT & AT OR TR fAsuTfe e STy &
o If 31y ford} thare™ Pl IS Ah <l & Sl T STT B bt STUET v 2l
® T SCT YR & HI Pl SR Sl YR & TN TR T el

Example:-

#include <iostream>

using namespace std;

int main() {

inti=10;

charc="a";
Il ¢ implicitly converted to int. ASCII
/Il value of 'a' is 97

i=i+c;
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Il x is implicitly converted to float
floatf=i+ 1.0;

cout<<"i="<<j<< endl
<< "c="<<¢c<<endl

<< "f =" << f;
return 0;

Output

i=107

c=a

f=108

AT TR & ol STFHR! GHT 9T & , Hhd @I T & (S19 signed &1 AT ©u
unsigned fftrﬁzrfﬁ?r%mw%), 3R SNARFAT & FehelT & (N9 long long P Ifdfifed BT A float §
aRRafeid fosam ST &)

AT TR HUIRIT & Al el

1. TP YHR & foll:- TR & T} ST UBRI Pl TR S ST PR dlet IR P STl YHR F RS fwar

ST &1 AEITcHD UbR & foIv,

bool -> char -> short int -> int -> unsigned int -> long -> unsigned -> long long -> float ->
double -> long double

2. UTgCR WUTCRUT:- ScU~ &} o Tebcleh! T TATfeTe] Y A SATER &1 b Fepeiep! H FRafcret fobar St
REIR

3. R HUTARUT: - fohedT off ThaR UhR (YuTich, FATT-UTSE, UEey) T I e A Fifed U 4 a7 A
g o ST &, e oTq Jfori A1 &1 3Taedehd Bl & (ITeRVT & fofy, Ife, S, 9l &
ferg)
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Explicit Type Conversion

TISE YHFR TART, 51 39 HIfeEer it gl Srar § , VIR g@n’T HAeg3re &9 & Uh
YR & ST Al gAY TR H IRafdd e §1 Fgl 3UAarehal IROMA T fHar faQIy ser
bR H deold & ol CBURRC X Tehdl gl C++ H, 30 &I dlldt & fham 31 Fohe &
1. ¥t FCI3SA SZUBTNCET

Ig fIfYy C++ gRT C A ORI & UTH &Y 7S &1 UTARUT IS & 1fredfch & AE 39D ThR Pl T
U A YR HReh T ST 81 3 defYdeh DIRCT b WY § HY ST SfT Hehell 8

(type) expression;

#include <iostream>

using namespace std;

int main() {

double x =1.2;

/I Explicit conversion from double to int

int sum = (int)x + 1;
cout << sum;
return 0;

Output

2

S CISUSINGT T YRT 311R SRIRIET HIHT ST & Fifch I8 I8 Feffe ere & o1q 1g ST 8l vl &
fop PIRET der & a7 181
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C++ TCTSA TTSUBINCT:- C4+ T BRT JATIRTR BT IYANT PR T G& DI STUPTRCT fafer 3 Pl |
PBRC ITIRCY Ueb FrivT JATURCX & W1 Ueb ST 13U DI SR ST I3Y H F&ct & 1T AR PRl &l CH++ AR
UBR P BIRCT BT T IR &

FfeH HRT : AFD Adheld T YhR SHUTARUT & ol SYART fasaT ST B

SR PIRC : IEHUT AR FATIHT H IACITSH YR WUTCRYT b folq ST febaT ST 21

PIC BHRC : DT IT AlelcTgel FaTfTHRIR P ECTdT IT SirsdT B

ISeRUT PR : [IeH BT FFT-IdRRT e & folg JUNT fbam SITdT 8 (S, dfged T giRafld =)

#include <iostream>

using namespace std;

int main() {
double x =1.2;

Il Explicit conversion from double to int

int sum = static_cast<int>(x + 1);

cout << sum;

return 0;

Output

Risks of Type Conversion

Type conversion provides useful functionality to the language but also introduces certain
risks:
1. Data loss that occurs when converting from a larger type to a smaller
type (e.qg., int to char).
2. Undefined behavior that happens when casting pointers between
unrelated types and dereferencing them.
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3. Violation of const correctness when removing const with const_cast
and modifying the variable leads to undefined behavior.

4. Memory misalignment casting pointers to types with stricter
alignment can cause crashes.

C++ Looping

TIITRERT &, efi-apedY foedt 3TTuRer T Uep & 31feres IR AT (Hf2T) n IR Fsurfed v P Saegedhdr el &
| [0 9 BT AT & O 85 TCCHT & salieh bl TR-IR ST R &Y TaedehelT Bicit ol

SSTERT & fol : A ISV 35 87 “Hello World” &7 10 IR flic &_AT a18d & I8 &T axid! 3 faar S
T & o & e i . &:

Manual Method (Iterative Method)

HY37eT Y A BH C++ TCTHT & foTT cout BT 10 TR foTEHT TSl & | HI Silioig feb 3ATUehT 3 20 IR
foRgAT & (20 TecHe foram & AT BU I 31fIeh T8 RN 37 BT o fb 3MMIhT 39 100 TR folRg=T
g, U &1 TCeHT Bl IR-IR R 3 foaT ars 9ga 9kt 8Tl Y, & o7 o JTTT e 21

I/l C++ program to Demonstrate the need of loops

#include <iostream>

using namespace std;

int main()

{
cout << "Hello World\n";
cout << "Hello World\n";
cout << "Hello World\n";
cout << "Hello World\n";
cout << "Hello World\n";

return 0;

Output
Hello World
Hello World
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Hello World
Hello World
Hello World

Using Loops

oTY H, DU BT bdel U d1R ol bl AT2ehell Blcit & 3R oW T 10 IR fsurfere fear e
ST fob er faamaT TRT 1 ehge” AT o, o e o1 Uep shH & fTY e ofeb SIERTAT ST &
ST ofep T Gep (RIf3T Reerfey 78T ug el SiTcill C++ BRE A C++ H Iuctey] fAf¥H~ FebR b g IR
Y UTS AT 8, AT T8 G BT & fob ST Ig U T H THTET & I AT IR Fb
ST J&: a1 TR P Bl &:

1. YT RIS o0 : $99 YR b [T H, oIU S1ST H YIST el F Tgel URIETOT <l Reeffer ehT Rteror
fepT ST 81 R o 1R eBTgel U Faer PRI o 8

2. URTC eles oo : 39 YR & old H URI&I0T i ReerfeT el URIeTur AT Hedieh oy s1St b 3
o fohdT ST 81 TelU, U dfST A A H Ueb IR fsufae 8, Hel a1 ierur <l Reerfcy el &t

T A 813l od YRSIC heles ol &l

s 3
Loops
Entry Controlled Exit Controlled
for while do-while
for(initialization ; condition; updation) \(Nhile( condition) ?o
} } }while( condition )
oG
4 J
S.No. Loop Type and Description
while loop

— First checks the condition, then executes the body.
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S.No. Loop Type and Description

for loop
— firstly initializes, then, condition check, execute body, update.

do-while loop
— firstly, execute the body then condition check

For Loop- ®R &[J U YRIIRT PRI GG & ST 84 Ueb o]d folRgT bl SIgAfT e & fORY vep fafire
AT fsafa feham ST 81 ofT 85 Ueb Ufth H Teh AT n AT 5 ARUT ST bRl H Hard STl & |
Syntax:
for (initialization expr; test expr; update expr)
{

Il body of the loop

Il statements we want to execute

}

Explanation of the Syntax:

1. JRHDRUT DHUT: TE DA Pbdel U R, for loop T AT H AT Bl 81 31 T HDR &b DS
TRI Y GYUIT Sof Y Fadl &, ST int x=0, a=1, b=2I I TR HacT loop F SRR H &I AT & &l loop I
UgeT TR F9 A dTel o loop & fsd1e & SR o5t & 2

2. 9TcT: ¥ B DT oAl o]d §1S! ob T fsuTea= A Ugel febalm ST &, SR If & 78 eref Tetet &1 Sirelt
& ar fsuTeH @l fAReed v faT Sirer 2

3. TR Fsura: I8 B oy dfel & d1e, 3FTell Jedif Reufa & uget fsurfed 8iar 8, S e fb
TR U P el H FRET T2 v T ST (313, e, Rewt I sruars thes S & gR1l)

Example1:
for(inti=0; i <n; i++)
{

// BODY
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Example2:

for(auto element:arr)

{
//BODY

}

Flow Diagram of for loop:

False
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I/l C++ program to Demonstrate for loop
#include <iostream>

using namespace std;

int main()
{
for (inti=1;i<=5; i++) {

cout << "Hello World\n";
return 0;

Output

Hello World
Hello World
Hello World
Hello World
Hello World

While Loop-

PR U T eI DR T &9 ST & fob GARIGRTAT bl AT Ul 4 &1 &1 & , AT o]U dfel T feberiT
IR freuTfed R Y JATaRI e 8, T8 &9 Ul 81 STalfch ofd T IuANT I Rl # fopar ST & Sret sv
gl A o0 bl TRIRIIT T Aty HAT AT udil 8lcit & | GRIS0T ReAfeal b SATER R &[T fsure=T 18 &1
ST 81 B ISl B 9T 9 & fob Ueb ofd & T ®U A <1+ B2l 8 § - SR ewur arf¥yearfs, aeror
31feafch 1R 3ferc 3rfeafchl i ofdl T R - R, TaTgel 3R g e8Tsel &I U § g oI b2l &
fryfeR o T 8 8
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Syntax:

initialization expression;
while (test_expression)

{

/I statements

update_expression;

}
Flow Diagram of while loop:
While loop
Start
Test False
Condition?
Execute loop body
Y
While loop ends
Example:-

I/l C++ program to Demonstrate while loop
#include <iostream>
using namespace std;

int main()

{
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/Il initialization expression
inti=1;

/] test expression
while (i < 6) {
cout << "Hello World\n";

I/l update expression
i++:

return 0;

Output

Hello World
Hello World
Hello World
Hello World
Hello World

Do-while loop :- Do-while &[0 ¥ 4T o7 freures uRtery RAfrdl & STeR UR FHH 8IT &
Do-while U 3R while (U & &9 9% 3icR I8 & & do-while o[u & Reerfy &7 uterur oy
1St & 3fcT A fobaT ST 8, T do-while U b FRIBI 81T & STaifdy 371 T o]y Haie
fFRIFT U i &l

AIC : Do-while [0 H, TRTeroT Refey &Y uRas fohy o1 o0 TSt &F & &H Ueb IR st it
|

Syntax:

initialization expression;
do
{
Il statements
update_expression;
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} while (test_expression);

Flow Digram

Do while Loop Start

—> Execute Loop Body

Check/Test
Condition

Do while Loop End
Example:-

/I C++ program to Demonstrate do-while loop
#include <iostream>
using namespace std;

int main()

{

int i = 2; // Initialization expression

do {
I/ loop body
cout << "Hello World\n";
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I/l update expression
i++:

} while (i < 1); /] test expression

return 0;

}

Output
Hello World

Advantages :

1. 359 YGe : C++ Ush Hehfold 89T & ST FUT 3R 3= Yedd 15
BT 3cUIGeT X ol o] T§ [HAFT-TaiT AART g 3R {Eed
qaTeret ook el gg™ d IgATT S §, TSed gg 3o e &
forT 3meey §7 SITar § ST 3Ta e ST ATaTehdT gidr &, oI
I STervee, HTfder feed 3R dafaes segfear

2. 3TeatFe-3NRTes WRNfAT: C++ 3ifeaiare-3MRUes TN &1 qHd=
AT §, 8 ST AlSger, o TIed 3R @@ A9y $is
forg #ana §1 8 seeREw, areAfhaw, Tahcgeert 3R Tereaer
S FIAUTC YereT el § i SIS o FHSn AR FMRT e
AT §ATT g

3. AT Y FATIT H@aT: C++ Teh Sl 7T ¢ Tor@err 3aver
SEheIT IHeTuNal, A1, HiTgel 0F, UaaIss e 3R a9 saeu#c
AR #3 TR & U & AT fohar S Gl §1 ST UMM
ATRIET fOrea, Rfrea aiveamR 3R B3asy sEax o A 7 o
a3 YA 9T fhar Srar B

40



DSG Support Multi Solution

4. ATThIFd HTNT: C++ Teh HleTehichd W &, fadenr fafader 1SO
(TRTSET ATARIRIUT HITSHT) SaRT FAT IWT ST &1 Ig GhaATRerc
T ¢ foh Teh Tolehid T folld 91T C++ IS I HMEET & gaE
Tolchid IR 9ic fhaT ST Tl &, TTad I8 Hig-Colchid [aerd &
T e MR R[eed g7 STar gl

5. 93T HAGH 3T WU C++ 7 3T 3R SUARTHAIN & T 37
3R afsha @er B, [Sad i &5 Jaree 39dey g, o
SEATAST, TSR, S AR hoAdeh AMAT 81 TEH TR I5d W
TerIar 3 gHST 91T 3T 8@ Srar g

6. =T NI F T HAHIATANIAT: C++ P 3T FEfRaT w3,
S C, 9T 3R ST & A1 A § Threhe foham ST Hevell &,
S Hd Saead 1 3709 Tyl H faffiest emwnait @ erfeaat @
M 331 i AT A B

C++ H B Welesy

UhereT TICICTYY therel &bl Ueh BITUT & ST T el URTHICR T WA 31R JebR b aR H feIc
FRCAT &, T B HareM fhd UBR BT HIF AT C++ B3 BT U ATeERT-1-T BY 3 T8RId
UBe] thare e MICICISUT 81 Hherel USSRy PUTSER Pl e Sehe Pl AHA & forg IRHIeR
I AT 3R YR 31R R =T b FbR SIRAT THDHRT T el 2l

TICICTSY ST fdeepel thara UfRHTST & fAetet Sletel! &, ey g3ich fob g 1St a1 IFepT
DTS T8l Bl 39 foig UR, MY P TR TR & &2 b 3R I I <

TRYTYT Teh ENYUIT & ST AT ol Ig A} STt & b Hherd™= orRaT o 38T & 31N 5 o &7 &, STdfdh
EYUT dhact AT § U (e AT U9T _all 81 ST, IoR U 7T SSTER0T thar o g

&, 31N IGP I1 P ISTENUT TIYUITT &, TT IS S8 768 ther = Jiciersy 8N

int valAbs (int x ) ;
int greatcd (intal,inta2);
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Consequently, the components of a function prototype are as follows:
1.return type
2. name of the function
3. argument list
intadd (inta1,inta2);
Here,
return type - int
name of the function - add
argument list - (int a1, int a2)

Usage of Void

SN b 31T ST €, void STT TN BT SUIRT I el & folv Re TR & w0 & fhar ST
& S s J1 &l cileTd & 3TN JTF1 & WTolt TS T gl PR &1 TroTd=, Teh therd= bl ETor
S DIs J19 T8l dAler! &, 39 TP &

void func_name ( parameter x ) ;

PIS T8 AT P & b there P RS UPR BT void TR e, vl SRITSTT FeeHT
5 There T SUANT Tl {haT ST HhelT &l

e IfS PIS B PIs T T8l oileTdT & Al TRUTH ThR Dl void TS v

AT feedt therereT H ap1g URTHICR 718l & IR ah Tl Reh &, o I¥ e TepR RIS fobam S
AP &:

return_type func_name ( void ) ;

ChereTT TICICTEY therel b ST R+ bl URTST 3 Ugel AT 1S H HIS[S 81 FehdlT & (37 ACIergd
B! IfAdH MICTST PHaT ST §) (W MTIeIgy dl TRAMT MeIesy & WY H SIHT ST 8)) C4++
THIT oo ICIRIST H e 37T TICIRISA & S Afdfep 3R TATHIY UISICTSY &I T qUi ahral]

gl

42



DSG Support Multi Solution

Example:-

# include < iostream >

using namespace std ;

Il function prototype

void divide (int, int) ;

int main () {
Il calling the function before declaration.
divide (10,2);
return 0 ;

}

Il defining function

void divide (inta,intb){
cout<<(al/b);

Output:-

5

??7.

Process executed in 0.11 seconds
Press any key continue.

Call By Refrences

fortY thara™ & T UTT R ol it 1T e fIfRy fopedt ah o6 T ot Jffg=nRas IRTier &
IdY BRIl 81 ke b 3R, DieT H SUANT b 7Y TRfIep T e Uga b fory Haw ar
SUINT fhT STTAT &1 90T Haod & fop URmiey 7 fhT v uRade IrT fohT 7T ab ol urfaa
IR 8l

9 Bl TS GRT U PR P 1T, I T T fhdl 37 H1 &Y avE & there = § IRT foha]
ST 81 ST TR 3ATUhT Hherei IRTHICR Bl G TehRT &b ©U H e R & AT Lehell
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& ST fob FRfeTRaeT thererT U () H &, ST b dehi GRT ST &I YUTich TR & AT bl TEFH-
UG PRaT &l

Il function definition to swap the values.
void swap(int &x, int &y) {
int temp;
temp = x; /* save the value at address x */
x=y; [*putyintox*/
y = temp; /* put x into y */

return;

3t o foT, SMTSY =T ISTERUT &b IR A& GRT HI URT HReh Hhere swap() P! DicT b —

#include <iostream>
using namespace std;

/I function declaration
void swap(int &x, int &y);

int main () {
Il local variable declaration:
inta=100;
int b = 200;

cout << "Before swap, value of a :" << a << endl;
cout << "Before swap, value of b :" << b << end]l;

I* calling a function to swap the values using variable reference.*/

swap(a, b);
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cout << "After swap, value of a :" << a << endl;
cout << "After swap, value of b :" << b << endlI;

return 0;

}

ST SURITh PIS T T BIgel H Ueh JTeJ WAT SITdT &, Gebfold 3N fFrsurfed fhar Srar &, ar I8
fer=rforRaa afvome Sea— weaT & -

Before swap, value of a :100
Before swap, value of b :200
After swap, value of a :200
After swap, value of b :100

Return by reference in C++ with Examples

C++ ¥ UTSTH 3R Xh¥ Ueh SR ¥ T8 T I &1 & 3R I8 & b Ui ol 3oy SireH
I IRE FaTleTd BT ST BT & SIdfdh Xh il 37 IR & [T dhaet Uep IUHM &l
. C++H el U reference dier Gahdr § Fifeh Ig Uah qiged dlerdr
e |
. od BT FIs reference dierar & dr s9er 3 § & a8
T AFaffea gae olerdr g

Return by reference, reference_cdRl &id 4 Igl 37eT] g | 39 I AT YiseH @l
reference & &7 # dlerar Jrdar § dr v g HAecaquT sifAsT fasmmar
Syntax:-

dataType& functionName(parameters);

where,

dataType is the return type of the function,

and parameters are the passed arguments to it.
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Example:-

I/l C++ program to illustrate return by reference
#include <iostream>

using namespace std;

Il Function to return as return by reference
int& returnValue(int& x)

{

Il Print the address

cout << "x="<<x

<< " The address of x is "
<< &x << endl;

/| Return reference
return x;

Il Driver Code
int main()
{
int a = 20;
int& b = returnValue(a);

I/l Print a and its address
cout<<"a="<<a

<< " The address of ais "
<< &a << endl;

/l Print b and its address
cout<<"b="<<b
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<< " The address of b is "
<< &b << endl;

I/l We can also change the value of
I/ 'a' by using the address returned
Il by returnValue function

Il Since the function returns an alias
Il of x, which is itself an alias of a,

Il we can update the value of a
returnValue(a) = 13;

I/l The above expression assigns the
Il value to the returned alias as 3.
cout<<"a="<<a

<< " The address of ais "

<< &a << endl;

return 0;

Output:

x = 20 The address of x is 0x7fff3025711¢c
a = 20 The address of a is 0x7fff3025711c
b =20 The address of b is 0x7fff3025711c
x = 20 The address of x is 0x7fff3025711¢c
a =13 The address of a is 0x7fff3025711c
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Function Overloading in C++

Thara JMeRATST 3ffeviae-NRICE TITRRT 6l U fIsdT & STaT aF 3T 31 B & 9
I 8 el & AfhT STRT-3TRT IRTHIER 8 Fehet &1 5T fopsdT thereT & AT T JTeRT-3TeT
SIS &b QTS NARANS AT ST & A S B MRS HaT STIAT 81 e NaRAfST &
"t QT BT HTH HH BT TRV 3R T STHT-31RT B TRV e NARANST BT C++ H
GlefHifthed thitR @l U IT1axul HHT 1T AT &l

I Uep &Y 19 dTel s B &, oifchT e o URTHICY JTeTT-3TeT B T8V, Al 5 thare
JNRANST P BY H ST ST B

I 85 el Uep IR HRAT § 3TN ek bl AT FHI 8, AT JUT bl IS 11T 56 ST 8l
g o ITSTT 3TT9ehT S TS AT T ART heAT 8, offdh dept bl s A AT &I Ahal! &, TS

3T e Pl & IR & foTT a(int,int) 31R 9 SRR & foT0 b(int,int,int) fo=ad &, ar

31TUh folQ herel & SIIBR T THSHT HieheT 81 Fehell & difch SHEDT T SAT-3TT Bl

Ther 9T SNARATST 3TTUhT Teh & AT AfcheT S-S URTHICNY dTel s e ™ TR e dhr
ST ST 81 9 G H HER 8ITeT bR b foTY, C++ DI ey TIeur 37 Tagiive

ISTENUT YST hudT B

Thar 3T IMRAST & forv IRMfied ot fF=ferRad 5 & fopdd) ves a7 v & 31fRies It T uter
Eb?T-IT%lT%Q:

1. IRTHICH BT TR 3T 8T AT(2T

add(int a, int b)

add(double a, double b)

Example
#include <iostream>
using namespace std;

void add(int a, int b)
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{

cout << "sum =" << (a + b);

}

void add(double a, double b)
{

cout << endl << "sum =" << (a + b);

/I Driver code
int main()

{
add(10, 2);
add(5.3, 6.2);

return O;

Output
sum =12
sum=11.5

C++ Arrays
C++ H, GRU Ueh ST AT & FSTTehT YN FHH ST UbR P ThIeIeh JTHT T Ueh

Afed TR T GUEIT B & foTv fohar SiTar &1

ISTEX & foTT , 3FR 85 4 TT 5 BT b b JUBI P & ol 89 I7a 5 1ol -3ToTT TN
STRN AT & GUBIT Y Fohdl & oifch=T T BFIT 3FR 89 100 BT AT P b 500
B 37ch HUBIT PRAT IS & dl IR D FEIT AT 3R I8 Yeferd beT 98¢
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AUl BT ST 81 319, W TR H 37 & ST Shefet AT eh JAThIR el Teh TRUM FThR
S AT A R Hepd &

Array in C++

Array Elements

I
Array 2 4| 8| 12|16 |18

0 1 2 3 4 5 <«— Array Indexes

C++ 5 WS & 0T
= WY (Array) U% & ST UBR & STl BT TIE &, ST T Affed AHRT T W)
IR &I &l
= fehefl ARl T STHHUT 0 A X6 BICTT & | 9T 37 & fob TgefT dicd 04
SPHIOTERT UR HYEIT BIdT &, TART 19 TR, 3R T YR AT o)
n T AR o el b Ieich Gerehich! bl IUANT R Ygal ST Fehell &l
" Ueh §R e bls ARV SN BT ST & ST IHDT JATDBR I T H 2R &< 8l
" U ARONT H 3 AT & Fhdl &l
" 3T H RN BT IMHR sizeof IR gRT FaiRe fhar S Faar &, SRIb
SUINT F &9 IR0t § dear &t Geeam o} ST o) A &l
" EH 3[RIT Ul Bl TeTa B IR § WUEIT Tcdi & UBR BT AHR ST Y
AP Bl
Array Declaration in C++

C++ #H, & Ugol 3T YR fAfdse e dar T AR & ary wofl &1 a7 Afdse e
ol aiffd & awad £
data_type array_name[Size_of array];
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Example
int arr[5];
Here,
int: It is the type of data to be stored in the array. We can also use other data
types such as char, float, and double.
arr: It is the name of the array.
5: It is the size of the array which means only 5 elements can be stored in the
array
Advantages of C++ Array
1. Code Optimization (less code)
2. Random Access
3. Easy to traverse data
4. Easy to manipulate data
5. Easy to sort data etc.
Disadvantages of C++ Array
1. Fixed size

C++ Array Types
There are 2 types of arrays in C++ programming:

1. Single Dimensional Array
2. Multidimensional Array

1. Single Dimensional Array

Uh-STTATH TRIOTIT g bt Ueh Ufch &Y aRE Bl & STaT 3fTT Aol AUBIT - Ahd &
ST8T U STaT H Ueh JTTgeH &1 JohdlT &, O fdb s G T 9Teg| ISTENT & folv,

TSN BT Teh RN H, YSIT e 5, TERT 10, 3R 9T X8 & FepelT 8l MY Feeh
ST H a7 8, 39T RIfT &bl Weef o AT W Ul o b & IT 981 Fahd &,
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fORY SSer gt STTCT 81 ARI0RIT UM Bl & erifeh I ST S5l AR Hefere Scr el
Ueh TAT UN JUBIT P IR 5 Sleal W Tard e <dl
Syntax of 1D Array in C++

element_type array_name [size]

Example:-

#include <iostream>
using namespace std;

int main() {
I/l Declaration and initialization of an array
int arr[5] = {10, 20, 30, 40, 50};

Il Accessing elements of the array
cout << "Element at index 2: " << arr[2] << end];

I/l Modifying elements of the array
arr[3] = 60;
cout << "Modified element at index 3: " << arr[3] << end]I;

/I Calculating the sum of all elements
int sum = 0;
for (inti=0;i<5;i++){

sum += arrfi];

}

cout << "Sum of all elements: " << sum << endl;

return O;
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Output:-

Element at index 2: 30
Modified element at index 3: 60
Sum of all elements: 170

2. Multidimensional Array
IRUT U YhR T ST ERAAT & FORIhT SUIIT FfAfad FHRT FAMT IR WY TV FHH Sl YR &
3T & TUE DI TUBIT PR P foTu fohm SITaT &1 TR0l I QT &l Heeam & 3R IR Tep-
ST AT TGS BT Fehcl! & IR ARV 9 el ! ol S oIjF H, B g3 TRIVRAT SRY oy
SI-ITRITHT TRORT IR T H-TRITHY IRIORIT T 3TeTz el

JEITRATHT ARV Ueh 3 3FIeh A aTeil R BIci! 81 I8 a3N T FHRY T &

T8I Ueh TIcd Dl g Gadhidh] Dbl IUINT dheh U febdT SATeT Bl

Multidimensional Array Declaration
datatype arrayName[size1][size2]...[sizeN];

where,

datatype: Type of data to be stored in the array.
arrayName: Name of the array.

size1, size2,..., sizeN: Size of each dimension.

Example :-

/I C++ program to verify the size of multidimensional
/] arrays

#include <iostream>

using namespace std;

int main()

{
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/l creating 2d and 3d array
int arr1[2][4];
int arr2[2][4][8];

/l using sizeof() operator to get the size of the above
/] arrays

cout << "Size of array arr1: " << sizeof(arr1)

<< " bytes" << end|;

cout << "Size of array arr2: " << sizeof(arr2)

<< " byteS",
return O;

}

Output;-

Size of array arr1: 32 bytes
Size of array arr2: 256 bytes

The most widely used multidimensional arrays are:
1. Two Dimensional Array

2. Three Dimensional Array

Two Dimensional Array (or 2D Array)

C++ T SI-IMITHT GRuft Ufthdt 31N T ¥ g Rerd deal ol U QIS 81 39 T dlfold]
7 IrE & U H ST ST Heell &, STET Ucdieh T T QT FAehich! T SUANT Reh Uaid
fehIT SITAT 2 T Ufh & foTT 37R Tep Ty & forul Uep-omamT awuft Y avg, Sr-smamt
TR Feepich At Ufhdl 3R T4l &1 b feTT 0 A n-1 b BIT &
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Column0 Column1 Column 2

2D e

data_Type array_name[n][m];

Where,
n: Number of rows.
m: Number of columns.

Example:-
Il c++ program to illustrate the two dimensional array
#include <iostream>

using namespace std;

int main()

{
int count = 1;

/l Declaring 2D array
int array1[3][4];
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/I Initialize 2D array using loop
for (inti=0;i<3;i++){

for (intj=0;j<4;j++){
array1[i][j] = count;

count++;

}

}

/l Printing the element of 2D array
for (inti=0;i<3;i++){

for (intj=0;j <4; j++){

cout << array1[iJ[j] <<" ";

}
cout << endl;
}
return O;
}
Output:-
1234
5678

9101112
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Three-Dimensional Array in C++
3D TRUf} Uep ST AT & Sl dcal Y o F-STRHTHT ST ST G¥e-T & JU8Id e 2l

S U SO &P HUR X bV 7 g &1-3TATHT TRIVRAT b HIE b U H T ST Febell &
3D IR H Udeh dicd T IHD A Gerchieh! gIRT TSI ST 8: Ufch Gerebieh, TH
FRIDhID R TETS D]

Columns

A
[ 1

Column 1 Column 2 Column 3

Row 1 111 112 113
@ |
gq Row 2 199 211 212 213
o 311 312 313
Row 3 131 221
031 321 322 323
331 332 333

Declaration of Three-Dimensional Array in C++

C++ 5 3D W HIINT IR & ol q, T 2D STRIATHT & ATRI-HTeS $HD TRTY ST i ot
RISt SRS

Syntax:

dataType arrayName[d][r];

dataType: Type of data to be stored in each element.

arrayName: Name of the array

d: Number of 2D arrays or Depth of array.

r: Number of rows in each 2D array.

c: Number of columns in each 2D array.
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Example:-

/l C++ program to illustrate the 3d array
#include <iostream>
using namespace std;

int main()

{

int count = 0;
// declaring 3d array
int x[2][2][3];

/[ initializing the array

for (inti=0;i<2;i++){
for (intj=0;j<2; j++) {
for (intk = 0; k < 3; k++) {
X[1][j][k] = count;

count++;

}

}

}

// printing the array

for (inti=0;i<2;i++){

for (intj=0;j<2; j++) {

for (intk = 0; k < 3; k++) {
printf("x[%d][%d][%d] = %d \n", i, |, K,

58



DSG Support Multi Solution

X[i[G1IkD);
count++;
}
}
}

return O;

}

Output:-
x[0][0][0] = O
x[0][0][1] =1
x[0][0][2] = 2
x[0][1][0] =3
x[0][1][1] = 4
x[0][1][2] = 5
x[1][0][0] = 6
x[1][0][1] =7
x[1][0][2] = 8
x[1][1][0] =9
x[1]1[1]1[1] =10
x[1][1][2] = 11

Inheritance in C++

et ety b febedT ST el RT3 0T 3R fALCATY UTH bR T &7l Bl SR el
ST & | ST8RCH C++ ¥ 3ifeoiare SNRUCS WA bl Fady Haeqquf faewarsn § &
Ueh 81 39 oG H, 89 C++ H TTaRcd, 390 AIS 31N JDRI & IR & ST IR G 8
e AT ST fob & ol & ffT TUIT T By FrTfere] et &
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Syntax of Inheritance in C++
class derived_class _name : access-specifier base_class _name
{
Il body ....
};

where,

class: keyword to create a new class

derived_class_name: name of the new class, which will inherit the base class
access-specifier: Specifies the access mode which can be either of private,
public or protected. If neither is specified, private is taken as default.
base-class-name: name of the base class.

Types Of Inheritance in C++

The inheritance can be classified on the basis of the relationship between the derived
class and the base class. In C++, we have 5 types of inheritances:

1. Single inheritance

2. Multilevel inheritance

3. Multiple inheritance

4. Hierarchical inheritance

5. Hybrid inheritance

1. Single inheritance

Uehel GeTIsh™ H, Ueb il el hefet Ueb &1 a1 A GRIT[shH UTH R b STTHIcT BIclT &l
37Tl Ueh JATER g bl chefe] Ueb & et~ & 3 d2TIgh™ UITH BIclT &l

60



DSG Support Multi Solution

Syntax
class subclass name : access_mode base class

{
/I body of subclass

|

Example:-

S S

Class A (Base Class)

l

Class B (Derived Class)

class A

{
3
class B: public A
{

%
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/| C++ program to demonstrate how to implement the Single
// inheritance

#include <iostream>

using namespace std;

// base class
class Vehicle {
public:
Vehicle() { cout << "This is a Vehicle\n"; }

|

// sub class derived from a single base classes
class Car : public Vehicle {
public:

Car() { cout << "This Vehicle is Car\n"; }

%

// main function
int main()
{
// Creating object of sub class will
/] invoke the constructor of base classes
Car obj;
return O;
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Output
This is a Vehicle
This Vehicle is Car

2. Multiple Inheritance

Ao IUcT SraNed C++ df U fIydT &, ST8T U i Uep I 7feIeh T I faRm™AT & U7
PN T 2l AT Ueh IUT Teh F 37feIehs MR If A fR™IT § I 81T & |
Syntax

class subclass name : access _mode base class1, access_mode base class2,

{

// body of subclass

%

IET, ITYR galt hl TEAT P Fedasd (') F 36T hadr STwem 3R gcds 3R a9 &
W@%WWWW%%&@M&«M & gohdr gl

3GTgUT:

Class A Class B

(Base Class 1)\ /(Base Class 2)

Class C

(Derived Class)

class B
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class C

{

class A: public B, public C

/I C++ program to illustrate the multiple inheritance
#include <iostream>
using namespace std;

// first base class
class Vehicle {
public:
Vehicle() { cout << "This is a Vehicle\n"; }

I3

// second base class
class FourWheeler {
public:
FourWheeler() { cout << "This is a 4 Wheeler\n"; }
2

// sub class derived from two base classes
class Car : public Vehicle, public FourWheeler {
public:
Car() { cout << "This 4 Wheeler Vehical is a Car\n"; }
2

/l main function
int main()
{
Il Creating object of sub class will
/I invoke the constructor of base classes.
Car obj;
return O;

Y
Output

This is a Vehicle
This is a 4 Wheeler
This 4 Wheeler Vehical is a Car
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3. Multilevel Inheritance

59 YHR 1 faraa #, ve sgcdeet F9F qEY SYcded g & e S § AR aw
geqet qot frell ITUR T A1 et e SgcIes I @ Fouew @ WHAT g1 FHHA PS
ft g&ar & TR & ¥HhA ¢

Syntax
class derived_class1: access_specifier base_class
{
}
class derived_class2: access_specifier derived_class1
{
}
Example:-
o5
(Base Class 1) Class A
Class B (Base Class 2)
(Derived Class) Class C
class C
{
}

class B : public C
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{

class A: public B

Program:-

I/l C++ program to implement Multilevel Inheritance
#include <iostream>
using namespace std;

Il base class
class Vehicle {
public:
Vehicle() { cout << "This is a Vehicle\n"; }
};

Il first sub_class derived from class vehicle
class fourWheeler : public Vehicle {
public:
fourWheeler() { cout << "4 Wheeler Vehicles\n"; }
}

Il sub class derived from the derived base class fourWheeler
class Car : public fourWheeler {
public:

Car() { cout << "This 4 Wheeler Vehical is a Car\n"; }

},

/I main function
int main()
{
Il Creating object of sub class will
I/l invoke the constructor of base classes.
Car obj;
return 0;

}
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Output:-

This is a Vehicle

4 Wheeler Vehicles

This 4 Wheeler Vehical is a Car

4. Hierarchical Inheritance

U YR $H fawd A, tF & 3R g T vH F HOF 3uaet fAwd J ured @9 g
YT TH & YR T @ 0F ¥ AF FeGeal T AT 1§

class derived_class1: access_specifier base_class

class derived_class2: access_specifier base_class

{

Example

Class G

v .

Class B Class E

AN e

Class A . (iass C ; Class D Class F

class A

{
// body of the class A.
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class B : public A

{

// body of class B.
}
class C : public A
{

// body of class C.
}
class D : public A
{

// body of class D.
}
Program

/l C++ program to implement Hierarchical Inheritance
#include <iostream>
using namespace std;

// base class
class Vehicle {
public:
Vehicle() { cout << "This is a Vehicle\n"; }

%

// first sub class
class Car : public Vehicle {
public:
Car() { cout << "This Vehicle is Car\n"; }
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/[ second sub class
class Bus : public Vehicle {
public:
Bus() { cout << "This Vehicle is Bus\n"; }

%

// main function
int main()
{
Il Creating object of sub class will
/l invoke the constructor of base class.
Car obj1;
Bus obj2;
return O;

Output:-

This is a Vehicle
This Vehicle is Car
This is a Vehicle
This Vehicle is Bus
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5. Hybrid Inheritance
BT3fshe STNCH DI Ueb ¥ 3Mfeeh UbR T STSRCH D! AT TR T SITaT B
ISTEXT & foTT: BIENIfhehel SHaNCT iR Hoc Ul g8 N Bl ity C++ H 8gfse
gTe NS ST ST
o \NOVN\C \ C O\ A\ o \NON\C
gTSfsrs STafNed Bl i Iy iRy T&T &1 89 IUN g1V 7V 38Ny

YhRI H F ST Pl S Fohd &l

JETERT: <A1 &1 T8 B USshioeh TR Igfaer FITshH &b HIISTHI H I Ueb ! el &:
oG

Class F Class G

<N

Class B Class E
Class A ” -Class C

class F

{

}

class G

{

}
class B : public F

{

}
class E : public F, public G
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}
class A : public B {

}
class C : public B {

Program

I/l C++ program to illustrate the implementation of Hybrid Inheritance
#include <iostream>

using namespace std;

Il base class
class Vehicle {
public:
Vehicle() { cout << "This is a Vehicle\n"; }

i

Il base class
class Fare {
public:
Fare() { cout << "Fare of Vehicle\n"; }

|5

Il first sub class
class Car : public Vehicle {
public:
Car() { cout << "This Vehical is a Car\n"; }

i

/l second sub class
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class Bus : public Vehicle, public Fare {
public:
Bus() { cout << "This Vehicle is a Bus with Fare\n"; }

i

// main function
int main()
{
Il Creating object of sub class will
I/l invoke the constructor of base class.
Bus obj2;
return 0;

Output:-

This is a Vehicle

Fare of Vehicle

This Vehicle is a Bus with Fare

C++ Polymorphism

"IERUT" 3eS T 37 & g U BT FReT ASEI H, BF JGHUT Pl Ueh el DT Wb 4 31ferep wul A Hafiey
BIF T & b U H IRHI PR Hebcl B TGUT T U TR Siid= IGT8RUT Ueh efch & Sif Ueb &
Y H STCTT-3TeTT (ALY I eelT 81 Ueb STHT e &1 THI N Uep T, Teb Ufer 3R Uep ey &l &l
S9feTq U BT efeh STeT-3TeRT URIRATRIT 7 STeRT-3TeRT daeR e Rid SRal 81 $H JgRudT Pal SITdT &l
YT P! JTeviare-ATRYSS THITIHT BT Hecqqui ATl § | Tep HHT ST 8l

Types of Polymorphism

1. Compile-time Polymorphism

2. Runtime Polymorphism
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s 2
[ Polymorphism J
[ Compile Time ] Run Time
/\ ) !
Function Operator Virtual

Overloading Overloading Functions
G
g

.

1. Compile-time Polymorphism

S TR T TR0 el RIS AT JATIRTR JATRANST FRT ITH et ST &l

A. BFI INARANST: -

SIg U & AT dTel @3 a8l & elfdhT STRT-3TelT IRTHIER Bl &, AT Hhare ™ Bl JMeRcAlSS el ST &,
ST S Hare NIRRT &b T H ST ST &1 qh| dl FT TE&ADR 1/ Thf &b UBR Pl ST
HFI BT IMARATS AT ST BT 81 IRA a7, T 3ifeciae-3NRics MIUTERT Hf U [GAvdr & St a5
theraT = ST el & fTepT A1 T 81T & i 3TctT-3TeiT URMHIeR 814 & 5 s BRI T thard = T &
& Jelag B ol B ATRANST b Po (1IH & Sfep febedl) therer el JATeReAlS PRl THY UTer
CRINIBIEIRN

eI SRS AT HeheT-FHI TEHUT fakg o foTq e C++ M feam T 8

/|l C++ program to demonstrate

Il function overloading or
I/l Compile-time Polymorphism
#include <bits/stdc++.h>

using namespace std;

class Geeks {

public:
/I Function with 1 int parameter
void func(int x)

{
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cout << "value of x is " << x << end|I;

/I Function with same name but
/l 1 double parameter
void func(double x)

{

cout << "value of x is " << x << end]l;

Il Function with same name and
Il 2 int parameters
void func(int x, int y)
{
cout << "valueof xandyis " << x<<"," <<y
<< endl;

}
i

/I Driver code
int main()

{
Geeks obj1;

I/l Function being called depends
I/l on the parameters passed

Il func() is called with int value
obj1.func(7);

Il func() is called with double value
obj1.func(9.132);

Il func() is called with 2 int values
obj1.func(85, 64);
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return 0;

}
Output

value of x is 7
value of x is 9.132
value of x and y is 85, 64

B. Operator Overloading

C++ ¥ 3RS P STT 1Y & foTU U fIAy 37ef USTH & bl &7 B, S & Pl 3iTReR NaNANST &
BY H ST ST 81 SSTERUT & fofu, &7 & R &l FaiTd et & Tt R a7y o forg ufS o offurex
(+) BT SUANT IR Fhal &1 8 ST & b 59 AT BT B & 3TIRE BT SIS 81 STV Teh Uaved
3ITURER "+, 519 quifes 3TVS o &ffer XM ST &, Tl S SHhedl & SR S R iTuRE & &ffe @ il &,
ar I8 AT BT &

JTINER INARANST DT YA e & foTT Ao C++ I fm T &:

I/l C++ program to demonstrate
Il Operator Overloading or

I/l Compile-Time Polymorphism
#include <iostream>

using namespace std;

class Complex {
private:
int real, imag;

public:
Complex(intr=0, inti=0)
{
real =r;
imag = i;

}
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Il This is automatically called
I/l when '+' is used with between
I/l two Complex objects
Complex operator+(Complex const& obj)
{
Complex res;
res.real = real + obj.real;
res.imag = imag + obj.imag;
return res;
}
void print() { cout <<real << " + i" << imag << endl; }

|5

/I Driver code
int main()

{
Complex ¢1(10, 5), c2(2, 4);

/I An example call to "operator+"
Complex c3 =c1 + c2;
c3.print();

Output:-
12 +i9

2. Runtime Polymorphism

S YR DT I50UT herel SNNRRISIST FRT UTH febaT ST B | oic aTgfeT iR S
IEPUAT IACIZH TERU &b 3 AT 81 TACISH agoudl H el DicT Bl IACTgH UR &l fbd]
ST & | $99¢h fIURIeT, Tebol AHY Sg0UT & T2, HUTSeR I8 (iR T & o Tesd i)
g (pTe™ & IS fhg ™ BieT Bl 3ffevide I §TEHT B
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A. T ARSI - HererT JTERRISET I BIciT & 519 ot egeu= o # JTeR 9 o Faey
herd ™ H I fhdl Tep & foTu gRYTST B &1 ST IR a2l T 3RS fohdT T el STl
gl

I/l C++ program for function overriding with data members
#include <bits/stdc++.h>
using namespace std;

Il base class declaration.
class Animal {
public:

string color = "Black";

|5

Il inheriting Animal class.
class Dog : public Animal {
public:

string color = "Grey";

i

/I Driver code
int main(void)

{

Animal d = Dog(); // accessing the field by reference
Il variable which refers to derived
cout << d.color;

Output:-
Black

B. Virtual Function
TN BereT Ueh AR therel & TSR acfaTet Bhiae T JUTNT hRep ok FeTi_ H elfSe febam
ST & 3R e~ Tl H G7: YRATN (aR1g) fohaT SITei 21
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T3NS BT &b TN H PO H&I 1
® ITHTAT BheT Tepfel 5 Tfcrefiet 8l &l

® I8 9 FeT b R “ TY3TeT ” PIaS STeTehy URHIT fhdT ST & 3R 78 SHAT 9% Fel & A1
NN BT STaT & 31N ATges ol H NIRTSS {haT STTaT &

® IFCTSH & SR U TY3TeT Herdl Bl et (T ST &

I/l C++ program for virtual function overriding
#include <bits/stdc++.h>
using namespace std;

class base {

public:
virtual void print()
{
cout << "print base class" << endl;
}

void show() { cout << "show base class" << endl; }

|5

class derived : public base {
public:
Il print () is already virtual function in
I/l derived class, we could also declared as
Il virtual void print () explicitly
void print() { cout << "print derived class" << endl; }

void show() { cout << "show derived class" << endl; }

i

/I Driver code
int main()
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base* bptr;
derived d;
bptr = &d;

/I Virtual function, binded at
Il runtime (Runtime polymorphism)
bptr->print();

/I Non-virtual function, binded
Il at compile time
bptr->show();

return 0;

}
Output:-

print derived class
show base class

Abstract Class

TS & STIRAR, C++ ST I H H A D Ueb g aY3Te1 Hera QAT BT BTRY| debfeted Y &, fo
o=t TRTST b thereT™T STl FRITTch SUaT SIRIT 37U+ 3119 3 Ueb 3T a1 H Faet SITQT, STy ST & &
FeTSAT DT S TY3TET e ST =T 81T

Y STTLRUTS DT I T DT IUTIT PRep eh hAT ST &, TSRTehT JUANT 31feren fTRre Tt & FHior
o foT fepaT ST HepdlT 81 31T 3T &R UebIR T 3ifesiare T8l a1 el BTt (1eh, Uiged 3TR T bl AN
3T i TepRT b fof T ST FepelT 81 31 & fAeh A Rl TR, BH A B U G dg3TeT (21T bl
URHTNT &1 b ag31eT tharei T ¢ fAFcere (= 0) RIS T ST dveh TN fobaT STeT 8l

I3TeT e o IETERYT WR IR R ETeti1h Fell¥ T ey MMpicrdl & foTq gf-RITeT PrRIEHT TarT
R &, clfchT STHIcrAT b YR b Ted gl JAfefep FHT & IR Il DIg WY He<d el &l 7 IoiE 4,
3T Teh 3FIT T b fofY Uep 3FeBT SHHIGAR &:
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Program:-

class Shape {
public:
/I All the functions of both square and rectangle are clubbed together in a single class.
void width(int w) {
shape_width = w;
}
void height(int h) {
shape_height = h;
}
int areaOfSquare(int s) {
return 4 * s;
}
int areaOfRectange(int I, int b) {
return (1 * b);
}
protected:
int shape_width;
int shape_height;
b
int main (){
shapes R;
R.width(5);
R.height(10);
cout<<"The area of rectangle is"<<R.areaOfRectangle™;
return 0;

}

Output;-

Dbe/8TvOq. «

The area of the rectangle is: 50
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Constructor

C-++ H Shegarcy Ueh [y fAfer § ST ool ™ T SiTeviere a-1d GHY TaaiTiofld Y A TR
Bl 81 SHDBT YN I TR UR AV 3fTevide P Sl TSl BT TR B & fofv fosar
ST 81 C4++ H e dex Bl A FART IT AT P T &l 8IaT &l T8 JHT T 707
PRAT & I ATeviae P foTT STl e PRaT &, Tal HRUT & [ 37 decdex b /T H
ST STl 8

Syntax of Constructors in C++
The prototype of the constructor looks like this:

<class-name> (){

}
C++ H dcaed oI faemang

® FHrcdex Bl AT IUD Tl T &b TH &f 8IaT B

o GHRcTey DI ARIBAR FAT &b UfeeTds Tare™ & SN fhAT ST 8, BTetifh S8 TNy & WTgde
Q= H ot e fosam ST e B

o Fcaey A Tal dierd &; STV SHdT Pls e ThR Tl 8T &l
® IS 87 TART Bl ATeviae I & ol ey Talferd WU & Pict &l ST &l

Types of Constructors in C++

ey DT 39 TR TR HTepe febdT ST FehelT & fob I7epT SUNT fope Reexfert 7 febarm ST <ar
gl C++ H 4 UPR & dRgac o

1. fehiee Hvcaex : B IRMIC A&l FHHT STANT fShiee AT & AT Sifevide S & folg
fopaT ST B

2. RRFfieRTgvS dvedex : IRFICH ofdr 81 fAfIre amRfYe® A & A sifesiae 9 & fofg
SYANT BT ST 2

3. PIUT HRCTER : TA Tl D [T 3T iTeviare Pl Ay oidT gl [t 3ffevtare Bt ufiferfr

S 3 FoTT SYIT fohaT ST B
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4. T YT : fobelt 317 iTeviare o fofU rvalue e oiclT 81 SRRl Sifeviare & GATEAT B

CATIANT T B

C o

1. fSwhiee drcdex:- fSthice drcaey a8 dhcdex 8IdT & S hIg ad al oIl S99 PIg
ORTHICR 78T 81T 3 SIRI-3IMHE dhegaey Ht eaT ST 8

Syntax of Default Constructor
className() {
// body_of_constructor

o

IS IR dIs Jidffed fShiee dcder TR T8l FRaT & df dhuTser TedTferd BU I Udh
3fafifad fShice Hcdex g1 AT & |

2. IRTICZTS Hegaer:- IRHICIZeS Hogdex Hedex Dl ad URT BT a1 8l 3
AR IR, F T et affeviae dY ST T S IRY R H 788 IR 8l RHlexIges dcdex
S & foTT, 997 S IRMER e ST 31T fod} 3177 there M § Rl 81 STe 31T dedex &
gTet T IRINT HRd &, AT JiTevide Bl TR PR P {10 IRTHIET BT ITINT |

Syntax of Parameterized Constructor

className (parameters...) {
I/ body

Ife B ST Faw! Pl STRHIpcl HRAT TATEd &, T 8 JRUDT it bl T ST Y Fepdl &
ST o g T &:
MyClass::MyClass(int val) : memberVar(val) {};
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3. DT HEgFR:- DU Hcdex Ui AT Hhad & Sl I Tl b Bt 3 3ffevtae ar
SUINT R et SiTeviere T AIRHIhd R Bl

Syntax of Copy Constructor

Copy constructor takes a reference to an object of the same class as an argument.

ClassName (ClassName &obj)

{

I/l body_containing_logic

}

o v

Sthice BHgdcy Bl T8, C++ HHUTgeR HI TIE HiUl hygae’ TRHNT HINIS 7 81 R T
AT PIUT Trcaex U IRAT 8l T&T, T8 T [T ST a1fev s, fShiee dcder &
fau_ia, STeT forsiT Y TR & TUT Pxcdex ol YR & TRUMHRGRHY 3idHiad fShice
Prcdex Dl BT [T ST &, Jiafifed didt sgacey 893 HUTSAR GIRT SHIR-IT ST IfS Pls
T BHUT Peaey T T 7Y PHgdeX HISE Tai ol

4. Td HECACR: - qd PECFR C++ H ey & URIR H BT 81 H SISl 7T &1 I8 DidT
HECHCR I TRE & Sl UBel A HIN[G 3ifevidre { 3ifeviere T 0N PR &, Afch 75 HHRT
JiTeviare d UffAfU 9 & a9, I8 SifaReh Ufaforfi™T 91T f99T gger & §91U 71U 3ffssiae &
ToCe el Y 3festare H AN bR b fo1q Jar R ehT JUANT T B

Syntax of Move Constructor

className (className&& obj) {
I/l body of the constructor

}

g Sreedrey THI Tl B 3ifeviere Bl FRIcY HEH ofdll & 3R 59 3ifeviere BT FTfHed 7Y
ST TV 3iTsoide Pl TR T 8l PIUT dHcder B avE, HrUTSR TAdH Tl & foTy U
Hq e ST, R 1g TUT g dhrgarey el 81l
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Program:-
I/l Example to show defining
Il the constructor within the class

#include <iostream>
using namespace std;

Il Class definition
class student {
int rno;
char name[50];
double fee;

public:
[*
Here we will define a constructor
inside the same class for which
we are creating it.
*/
student()
{

/| Constructor within the class

cout << "Enter the RolINo:";
cin >> rno;

cout << "Enter the Name:";
cin >> name;

cout << "Enter the Fee:";
cin >> fee;
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Il Function to display the data
Il defined via constructor
void display()
{
cout << endl << rno << "\t" << name << "\t" << fee;
}
}

int main()

{

student s;
l*
constructor gets called automatically

as soon as the object of the class is declared
*/

s.display();
return 0;

Output:-

Enter the RolINo:11
Enter the Name:Aman
Enter the Fee:10111
11 Aman 10111
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Destructors in C++

(STeaer U 3% HaR thadM & ST fhd affeciare & ¥ 819 UR 31U+ 319 &1 Afeh &1 J1dT &l
ST Aerd & o fovgaex a8 MRaRT hae & ST sifeviae & ¥ &M & Uget Al far Sirar
gl

S ORT H, B9 C++ H fS¥caex & IR § T, I B B B &, PIS SSTavuN &b Aref
JuAITeher URHIS fS¥gerer By 3R T §1U1 3 H, 8 C++ [STCaer & IR H 8 A
BT A IUANT BT ST dTel T8 IR R STerll

Syntax to Define Destructor
The syntax for defining the destructor within the class:

~ <class-name>() {
/| some instructions

Characteristics of a Destructor

o fSICTR I Hcdex DI dRE U AT AT HhadM gl [Sgaer Hgaey gRT &Y 1T
FAT Sievtare Pl ¥ PN T &l

o fSTCATR BT A P I P 1T & G BIdT & SRIP Igel fees (~) g &R 8T 8
o TP I 3Ife foredqds BT TR =T THT 8 B

o fSTCac, Hcacy GRT ST IV 3iTeoide Pl ¥ R BT PHdel U aNIhT ol ST,
fSTCae DI AMaRAlS Tl b ST AT B

e T static IT const TINT &I fhaT ST HheT,
o fSTCaex B 7 al fhelt TP P MIIHAT BIciT & 3R 7 & PIg AN aAlerT &

o IF PIS ITevidc SR W ITER IAT ST & AT 3 TITfeld U W diet fohdT ST 8l

o fSICaTR, PRCFCR GRT S Y 3fTeviacs GRT HeolT [y T HART T DT Kol BT 8l

o fS¥gaex ¥, aifevtae 0T & fauRia sifesiae ®r 7F fdhar ST &
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JET S < ITedT 91 I8 & foh afe affestae new &1 SUIRT X SFRIT TRIT & AT Hvcdex
heap FRY IT HY TeR § Rerd FHRY &Y 3rdfed dx= & T new T STINT T &,
f&egarcy T BHRT BT Hth BT & 1T delete BT IUANT BT AT

Examples of Destructor
I/l C++ program to demonstrate the execution of constructor
Il and destructor

#include <iostream>
using namespace std;

class Test {
public:
Il User-Defined Constructor
Test() { cout << "\n Constructor executed"; }

Il User-Defined Destructor
~Test() { cout << "\nDestructor executed"; }

|5

main()

{
Test t;
return 0;
Output:-

Constructor executed
Destructor executed
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Note:- 4™ Unit Preparing is Yourself

Thanks & Regards
DhaminiTech
Support
Multi Solution
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