[OCDPS IN C++

The maln afm of 00P §g 40 hine

: 1 -[ﬂjemﬁr the datq and +he
HuntHong that operate &n them 0 thot no Othey part of the (ode

Abstraction

CQP‘[ GL‘ (l C 38 _th{ < (l(.\tq RX(C ('\f fhtl < '&1”’“ H an . ' Encapsulation

Polymorphism ' T

e P e Object

C1ass 3Tt §s q ucer deflned dara types, whith holds T+s own dora

members Fumﬁoams, whith can bo qceessed and used 'D*j C,pqﬂﬂa
an Instanw of that clags.

Ob'ied': Iidhen a clacs 15 defined no PMEMOoTy 1S qlloear?d but
when 8 tnstantiated ( ?.e., ubjed?s (rraared) mMemoTy s allocated.

Encapsulation ITn 00P, Encapswlation is defined as binding
Together the data and the funtfions that manipwates them -

ﬁb;ﬁqcf?onﬂﬂbs+r0tﬂnn means d?sple?ng- enly essent ol
informodion and h?d?nﬂ +ho detod)s.

« frbshraerion using clgsses
« AbshacHon ugna Heaadey £e0¢ [moq-h.h — PONL))

Polymorpnism ¢[Th simpie wevds, we an define Pelymarphism

as 4+ Qbﬁﬁmj of @ messaqe o be dlsplayed In Mmore than ong form.
.  Operator Overloading |
. fundion OVQT!DQd«?na

‘l’i’nf sum (10,20, 30)
int Sum (10,10)
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l.,_—_f_-"l"?_f?_’fﬂﬂt{z_‘-hhe C.ﬁ{‘ﬁb?lf!‘l_1 0f g class 1o derlve Properties qnd
1:.*"':'-’\: YQct 'f"\‘l _f_*‘},s < '.1-'(‘-'3]] f}qn(‘*-ﬂl*lr Yy ﬂ.ﬂ:?i rT ¢ Ccal .|° d rliﬂ]";{-‘ﬂ '*"OH’](_Q )

o Subclgeg : ‘(_“‘\QT(‘H\] ¢ ¢ v Rou “**“?”“1

@‘jnqm"( B"n‘:ﬂ“(-) U In At!n'\(}mt:( Hznrﬁﬂq S the t0de 40 be executed

in Yesponse 1o funtion (al Vs dedded af Yun Hime.

Constyuctors 3|4 Conchructors Sc o membey funtHon of o class
O TntHializes Ohjeg_[’ of g Class. Tn Cr+ CONSHYUUOY:e I
ammm?cmluj (oled when the objed tyeades-

T+ has same name g clgss Y+serf.

Conshvudroy don't have a Terurn Hype.
1. Default tonshrudtoy (No Paramerer Passed).

—_—

2- Fg'fosmehhed (onstrudoy -
3. Cepy lonstrudtor,

Destrutior In Ctt i Derived ¢)ass destruckor wh) be Invoked fivst, b
then 4he ba e clgss destrudny wlll be Ynvoked .

Acecess ModiFiey & Fub)i € -can be accessed blj any cdass

Pyivare - (a1 be qccessed only by q funuton In q Alags
(Pnaccessible outcdde the tlgss).

Pyoretred - Tt tan a)so Inactessible ourside +the Jass but Camn be

¥ Qeressed bnj Subclges of that clgss . :

Nore ¢ TF we 40 no _cpedpnj any Qceess modifiey Inside the

class +hen blj default e actess modifigy FoY the member wi)

be Erivoare s

4

Friend class i A Friend clags can Qeess privare and pyltrected
membere oF other ¢lass fn Which 1+ T¢ declared as friend .

Ex - Fylend clags B;
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Clage subciqss ¢ aeeessmode bgseciqgss

[:1- Si‘ngl@ Inhevi Fanw %]

+ o

't’-' Muwtple ‘nheyitanu 3. Muititevel |

- B
J
=

o e

G

I‘-l- Hierarchieo) nheritant ‘5~ Hy brid
= Comb?ﬂ&i’?Oﬂ e f

/ A | Ong oy moeYe +\jpe-

B C
" < N
= Polqmorph?.cmj i’? Opevator Ovavloqa‘ina
— complle Hme Po_l_lji Funudon O\I@YIOQdfa’?tﬁ

—|Runtfme o1y s [Funuton Ovevviding eceyrs when o deylve
clocs has a definotion of ong oY move members of base eldgs.

-

Aduontages of Dar Abskaurion]
* Ayoid (ode du.PUt&ffOn and 1ntreases reusabmfﬂ.
» Can ethange internal implementarien of clacs independentiy .

Bh‘ub{’u:a VS Ust?lMﬁ_s*rjmpm’mnr diffeyent g setw‘?hj.
A chyutruy? 1< nor Leture and cannot Wde jts membey funclon
and \Variable ponile e1gss j¢ cewure and an Wde Mg

progmmm?ng £ desfoning Jderalls.
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tocal closs Yn (¢ I]f—? c1qss decelayed Inside g function betome
lota) +o +hat funtion and 1¢ (alod foeal claes. All +hy m ethod §

of lata) cJass must be defined incide the class only.

N?vhml Funttlon and Runtime Pcltjmorphfsm:
A VUirtua) funtton ts a membey Funtlon WWhith 1 declaved within

q ba@ clgcs Ond vedefined (o-won?florl) ELJ devived clacs .
1%91{.[’?0?1 Qve dedJayved With Viytruaol Kngu_Iorcl 1 base class.

lEIcept?on Handling in Cr+:
m:_‘(ﬁpf?‘genf q blotk of tode that tan +hyow an excepsion -
Codtht yepvesent q blotk of tode Hhar get exetuted wWhen e¥70Y
1$ thyown .
Hyold: Used 4o throw an exception .
There Y5 o spedad coteh bledk — tatth (- .)
It catthes au types ef evyoy:

l-LI'nl?nt fundion
— Inline T$ Q request not command.
- Tt is funcrion thot T¢ &xpanded in Vine ohen it is called -
IAwn the Inling Funurion 1s tejed, Lohole tode get incevted
oy cubsttured at the peint ef inline funtrion call.
inine yuurn - type fun )

Sz

—1
Eﬁund"m Overloading| i< a featyre In C++ wWheire two
of ™Morte Funtrion s ean have Jdmédnqm@ but different

payam Ry S
Joid Print Cined .)

_{ cour << "Here t¢ Tnt "gef cc end!;
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veid  pyind ( froat i)

{

oube« 2 ‘-"] oye

X

nt Mon

% Print (10)

18 float " 2e et endl s

Print (10.12);

b,

Ditfeyente bJw ¢ and Cr+ |

C I
1. C supports proceduyal Prog.

—

2. As C does not supporte +he BOPS
contept <o it hae no <upporte fov

polymorphicm, encapculation and
inheyitance -

FeC 18 a” supcer of Gt
4, C (ontafns 32 Keywords.

5. C s a funttion dviven language.
= o
15 not Support 1n C.

3. ¢ d0ef not support exceprion

cundtion and Operoroy vaﬂqdﬁ’«y

handiing.

o CHjucture f< a Colettion qP

T <tatic Mgmber 1N CH |
T Stodft Warviawle in Q

€ttt

* Ctt 15 known as hybrid lanquage
because it supperts both Proceduyal
and objeur 0vienkd Preg¥amming.

& Ctt has supports for pelymorphise,
encapsularion gnd inherifana as

it is an OPPS lanquage.

x C++ 1s Supeyset of C.

X Ci+ tontadns 52 Keywords.

( puniic, privote, pretered, vy,
carth, +hrow...)

X C++ 1S an Objeur dyiven lanquage.

crt Supports funttion £
OpeYaroy ©vetleqding.

K Cit cupports exceptlom handling
using +ry and cateh.

Afccimilary elementc.

funulon® |Ahen q Varlable 15

dedated as Staric, spate for it
the pregvam (defoult InHallzed
to coled mutipie times, the

N KEDIAN

Yy L KUMAR

qek aljocaled foy the LiFetime of
to 0). Even 1 P funurion
spaey Poy it 15 alocated onw -




LALLLLLLLV L LWL LU LU E el d ddd dddeded e

v Stabic _QQVWlee in g Clags

= Decdlayed Tnside the ¢lass body.

— AISD Known Q¢ class membey varvigble .

— Sratle vayiable dopsn't belong 40 Gny objett bulb +0 the Lahole

clqss.

—ﬂ"hetj MUst be defined ourside the clasc.

-*Thfa\'e_\_ Wil be cmhj one copy of staxic membey ariable for
AT Whole elges.

Ex ¢ Clgss Account
L Privare -
int balanew s
Staric Float voi;
Public s
void Setbalanc® (int b)
{ baanw =b;

I

/] intialised outside clqes

Floot pactount &2 Y01 = 2-5 F 3
Void main

£ Rttount Qi ;

¥

« Objett can Q)so be detigred g¢ statrce
Statric Acloynt Qi

. Cratic funufon In Q class
SHarfe pvembey funulons art allowd to qeeess only +he static
doka members of oney crarfc Mmember funtton <.

o Constiuyore:
- (Conghyutro¥ s an gspedod membey funtton of the Adacs. Tt g
qui’bmoct?cumj invoked tohen an objet js Creared.

- T+ hag not yeturn fype .

- (Construttor has ame name q§ class Ttself -

- Tf we de not spetify, then Cr+ tompile generaref o defouht
ConstructOr £0r us»

OTu L KO AR LINKEDIA
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Con ghpuckoy
-DE?QLIH, Payamererized \ oy
Class_name( ZI clas s nqmu@({’qmmweﬂ) Class-name |
r (tonst class_name
Update ( ) Update (Tnt x  int Y ) g obj )
{ a=10} Lg=ax: Update ( tonst Update
b=20; b=y ; g P2)
. b = sz 13')

Compiiey genevotes two lonstyuctoy by {tsef

1. Default Construdtor.

Q+ Copy Constyydtor. .

Rut i¢ qny of the Conshyudor i< Cyeared by uses, then defawt
ConShyuuor W) Not be (veafed bxj wmpmlev

Constrution Oveyload! ng un be dene Jqsf I f—unLhOﬂ
overioadt nt}

Defauwlt (tompiler' <) (oPy topgtvutroy n done only
shallow Cof'_lj_._

Checy ! ( Points 0 same
i g MemoTy lotation )
PN e [ piowmere -

“obj1 obj 2.

Deep topy_ts possivle only With usey defined
Construthor§ « In usty defingd lopy ConstvutioY, wag
Mot Suvk ol polnters of (opled Objer pelnts
O new  memory locodion «

Can Lt make (opy tonsryuuor privare 9 Ves.
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lzdhlj Argument 1o copy Constyuttoy Must be pqssea Qs Q
yereyence 9

Becauce T# wr paesed Jalue , then 1t would made to Call (_QFLj

fonstyuuoy Whith bewme Non- Farminating .

56 ___)D )
— D 0O e—

= ] 0
obja obi2
) Deep (opy. J

* Destuttor

- Deshyutroy 15 9 member funtBon wWhith deshucts or dele ke
an objeu.

— Destyutor don't take any arqument qnd don't have any
yeturn type.

= Only one destvuctor Y5 pocsible.

- Destyutoy cannot be rafic «

— frctually destruttor doesn’t dtsh’mj objur,?f- is the gt

+untion thal fnvoiked before ebjeur destroy-.

5] - 1

Ob | Resouyce

Destrutror i3 used | o thar before deletion of objedt
we can Fre <patr allocartd oY $hiy yesourwe.

BJc 1F ebjetr gers deletlon tan Spaw alloeared fov
objer  willl be £y butr yesourtt doesn’t

. ,619 efﬂﬂﬂg Oveﬂood?mﬂ

“CH+ hove he ablity o pvrou.?aa spedal meon?ﬂg +0 the
O pevotor.
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Class Complex

{

Complex opeyatoy t ( tumf*?‘ax/{ 1)
{ cCompiex ¥es;

Yol =Cht §

¥es.b = G b

¥
b

nt main ( 9
'{ C=C + (g

J

As '+ can't add tamplex no's divectly » 0 We Can define a Fundion
with name + but we need write operatoy Keyword before 't
{0 we can use au operatoy {iKe thic.

Fingd class
A friend elacs aececs the privatre and hpm‘rumd member $ of Othey
clags 'n LWen 1t 1g dedlared ag Friend.

There can be £4end acs and £riend funwdon .

EXS C1ass Box
{ Pyivate:
double width;

Public :
Evtend vold Printwldth (Rox box) )

7

Joid Bex i serwidth (Roxdeuble 1914)
{ width = wWid; 3

Vold Printwoldth (Bex bex)
{ Cout << box. wWidth; >

int main t )

{ Box box;
bex. serwidth (14);

Pyintoid th ( box)

ATUL KUMA AWK EDIN q.
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Inheyitana |
Tt §s a process of Tnherting Properties nd behaviouy of axisHng
clacs Into Q new c¢lgse.
_ Class Base_clgss Class Jer_class @ visivitity_mode
{ Bqgse_clags
}s o
J P 1 } ;
WF‘*’ C)1ags cay _
{ class Cports_car s Fublle Cay
H s £
J 9
s
TYpes of Inheritance :
9)-[£ingie Inherfrance A
class B: fublic A
L d
¥ 8
.| Muttileve) Tnhevironce: A
clase B Fublic A !
{ B
3 _
class ¢ = Public B d
& ¢
3
C)E/\ulﬁpw Tnheritance :J ¥
c class A c&qss Ao A | T B
Y} e
class B @ Publit AgPublic Az. =
A -~
d){ Helvorehical Tnheritance _
clacs By Public A [ -
3 Clast By ¢ Publfc A
{j- B $a

10,
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~9 \}?sfb?i?*‘\j Mode Private | T
)C'—-H base clqss P’)’O’f?@‘?d‘%- - ==
R— Cub ¢lace "
~ b Clags Pubtic <+ H
 private | A
Pyotected -
Pr | ‘:%}e b1/
Aivate Ve"’
h——-—-__..__.E_._) s
g
1F R }s Subclass and Visiblithy mede fs Public.
~ :
{c\qss A B

then publit member of A Wi be Public In B | and pyotected
LoiN pProretted.

IF Jigbility mode §s private than both protetted and pubiic
Membey of A 1IN be private Mmember of R

— Tc a RelaHonshi ublic inheritancy,
—[Con styutoy and Destyyttor in Inhevirance |

Clysr enid €1a s constyuttoy O yun duﬁng cyeatfon ef ebjeq—
of chlid class, but as gsoon qc obj 1s Cyeared enlid clocs
CenstyuthloY yun and Y+ i cq) Constyyttoy of J+'s parent

Class and afiey the execution 6F pamnt clacs onsrrucroy I+
LI yesume it Comsrrutioy execuHon.

SLLLLLBLLLVLVLVLUVUVUVVUUEE U ddd dd ddedée”

@t 7~eo:316 ek (ate nt tonstyudoy ConstyuroOT exec,
¢ ol Obj'
{ v
b cnhd Const
J
mIntle §n casce ef destyuctor Mgt PR
Olidistamricoriexel, Compitte parent
Hhen parent desc. execured., l
Complete child

IKEDIN)
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Atits Pof n;éa

Eviry obled-in ¢+t hae aecess 10 1ts owdn addyess thyough an
Important pointer called thig pointer .

Friend funttlon dovsn’t have a  +his polnter, L/¢ Friends are not
Membey of Q class. Oaly Mmember Funutfon hove this pointer.

clasg Box
{ Private »
int A, b, h;
Pubiic :
Jo'id uf(?nfL intb, Int h)
thic = § =413
s 5 b = b
is = h = hy
}
i 35
int maln ( Y
{L e Box b

b.set(§,10,u4) 3

Method Over Riding ( achfeved at yun +ime )

Ir i< the vedeFiniton of bage tass Funtrion Y Yts doyived class,
With ame ferum type and same pavameters.
IAhite method ouerloqd?nq Ys gehieved at Compile Hme.

i Class car
{ private ;
intgear noj
Pubtic
vol d chanqe_geax (int 9eqr)
< 9eaY ++
}

class Spovte car: public car
\oid chqngehﬂaqv (int gear)

SLALLLAU LUV ULUU LUV UL ddddde e

\a\
€
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A

R

4

b
>

{

N EED N

int main

It (qear™>5)
qeay ++

SpPorts car  Ssc
SC- change _geqr (49,




FuntHon of gperts cay class Wi be cauled. l

TR calling thange_qear( ), Fivst it thetk 1F any Fun Wi this
nName exist In calling clacs, otrherwise 1t gois 10 base ¢lass-

Useful t Uk 10e have thange_geay for all extept ent LAy Which
have unique method of _qm[h'qmje.

Tytuod Fun o n

- yivhua) Funadon Ys g membey fundon which is dedayed With a
"Vivrual Kegwova’!n e base clacs gnd rededared (ovesyidden) Im
—W | a duvtved clacg. mnen yeu veker 0 a Objedr of deylved class us?:n?
P palntey 10 a base class, you can call a vivtual funiion oF that
objett and exetur the detlved clacc’s vercion of the Fundion.

(ddddd//e/&s

» They qre usced 40 athieve Run Hime Polymorprism .
. Ulvruod funuion cannot be ctarle and alse tannot be £viend
funtHon OF another class.

Compile- +ime CEowhj b‘mel‘intﬂ') vs Run-tHme (Lare b?nd?ncﬁ)

~w
~w
"
——
-
> 10 ¢S base

€ Qs
—— Public ¢
— vivruaol void pyint ()
'_; { toutc< " Thic is bace print’<cendl; }
I void show [ )
|—D < tout<<tpggre show funm<<endl; ¥
-’7‘3 1ass derived
o { = pabiic s
’—J Jold print L) . .
— 74 coutr << " devived print’ << endl}
— vold show t ) .
. { cout <<  devived show fun'<<endly )
g—
_ 4 tnt main )
_g’ '3 base bptT)

devlved der )

r)' bpty = £dev;
[ bptt = Print ()} I Run Hime
R bptt — Shew () 1 complie yime
<l . 7
F/7 A MAR _(MINKEDIN 13
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Durpur:s  dexived print )1 Late Binding
Rase <how Fun 1 gavly Binding

As L--_h:ﬂnq rmm].‘g.'lﬂ' HMR bty ehaviouy ']uc[(‘](;cl an the boses of

W th clacs 1+ belong , 50 bpty yepresent base ¢1gss -
) b?md?ﬂq ot (_’_G:mp?m

| bjC bptY

TE P Funton Ys not vivruod then 1t win atlou
Hme and print Fun of bose clacs Lol r]Qf' bindec
yeprusent base ¢loss: |

Rut ot yunime bptY pelnte 4o the Objett of Clacs dey
o Wt 1l Bind funon of Jdevived ot yun Hme.

lved,

Woning of Virtual Funulon (VTable £ VPHT)
TF o c10<s tontalng vivruad funutdon then @m Py Jrself

does +W00 &?ng.&:

1. A virtuo) pointer (vPTR)}s creored e\}QﬂmeQ o b < Cyealed
for +hot A< Wi th tontedn s vivruod funtion.

R Iﬂagpﬂtf?\m ofF ebjur j< cveared oy not, stafi¢ cwm,lj 6f po?ﬂﬁ’f
cotled VTasle phere edth cell point +o eath vivtuad funuden s

cveored , §n base elass and deyived clags -

during garly Bindin% :),

VPTR |
VTRRIE FoY Basge class

Ly
f‘! 8}5 d;‘}.?
o

VTABLE For devivédd class

ure Virhyal funudon and abstraw CIq:?l
Cometimes Implementation of al fundfon annot be prouwld e
'n e bage daces Luth q class J¢ caled abstyadr clqcs,

¥ Rut +here can't be an
imprementation of dvaw )

fun In the base class.

AT UL KONAK MNICEDIN M.
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A Pure Jivhuad funtrlon 30 Cer 1< a viviual funtrion fox mnich we
don't have any implementation, (¢ onty deaare it

/] Abctyad clngg*j

C{‘Q*‘E Test P
fublic ; )
virrual Fundion.
UH{‘U al \:‘O?A fun L) = o : A PUW Tru fu
Y

- n
1. B 0ass §s abstvatr I 't hag aHeagt one put vlrrual funchon.

= WQ rannot dedare dbjity of abstrad 19Ls.

Ex: Test ) win show eiyroy:

We tan haw peintey of YeFrenw OF Obstvaur clags.

e can Gttess the orhey funtdons extept Viriual by objer
of ‘s devlved clags:

TF 1ot den't eveYvide the puve vivhuad Fundtion
elass then 1t betome abstrvatt -

An abstratt ¢)ass can have enstyuuos. (Keqd Evom GFG )

v |12

15 derived

=

[

Template in C+r
+Homplare < clagg x 7 ghecx a xb
L Wlash)

yeturn Q3
else ¥eturyn b,

=
T just hlp in dota type. S0 that we tan wrlte generie funudon
that tan ke used For different daka type.

Dynamic Constructoy
| anen anocarion of Mmemory s done ajnqmiccujﬂ ug?n9
a\jmm?( memory alletaror ‘new’' in tonstruuor .

Class geeKks

public s
< vold funt) { P=new mar(s); 2

int main ¢ )
{ qeeKs 9= new geeks € ) 5

By
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