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Cu A[ymbØns‚ ]q¿Øn -I -c -

WtØmsS ]Tn-Xmhn\v

$ hnhn[ t{]m{Km-anßv amXr-I-Isf Xmc-

Xayw sNøm≥ km[n°p-∂p.

$ s{]mkn-P¿ Hmdn-b‚Uv t{]m{Km-anßv

am{X-bpsS hnhn[ khn-ti-j-X-Iƒ

kqNn∏n°m≥ km[n-°p-∂p.

$ H_vPIvSv Hmdn-b‚Uv t{]m{Km-anßv

amXr--I-bpsS KpW-ßƒ kqNn-∏n°-m≥

Ign-bp-∂p.

$ Um‰ A_vkv{Sm-£≥, Um‰ F≥Iym-

]vkp-te-j≥ F∂o Bi-b-ßƒ DZm-

l-c -W-k-lnXw hni-Zo -I-cn -°m≥

km[n-°p-∂p.

$ C≥sl-dn-‰≥kv, t]mfn-tam¿^nkw

F∂nh bYm¿Y PohnX DZm-l-c-W-

ßƒ D]t-tbm-Kn®v hni-Zo-I-cn°m≥

km[n-°p-∂p.

Iºyq´dpIsf IqSpX¬ D]tbmK

{]Zam°p∂Xn\mbn \Ωƒ t{]m{KmapIƒ

(Software) hnIkn∏n°p∂p.AXn\mbn hnhn[

t{]m{KmanMv `mjIƒ \Ωƒ D]tbmKn°p∂p.

t{]m{Kmans‚ hen∏w IqSpt¥mdpw AXv \n¿an-

°phm\p≈ _p≤nap´pw IqSp∂p. Cu _p≤nap v́

Hgnhm°p∂Xn\mbn IDE, Uo_§¿, Iwss]e¿

F∂nßs\  hnhn[ D]m[nIƒ \ap°v

D]tbmKn°mw.IqSmsX hnhn[ \n¿ΩmW

kao]\ coXnIfmb tamUpem¿, kv{SIv®¿Uv,

s{]mkoPd¬, H_vPIv‰v Hmdnb‚Uv F∂nh

tkm^v‰ vshb¿ \n¿ΩmWØn\v \ap°v

]n¥pScmhp∂XmWv.Cu D]m[nIfpw kao-

]\ßfpw tkm v̂‰vshb¿ \n¿ΩmW kabsØ

tkm^v‰vshb¿ D¬∏∂ßfpsS ]cn]me\w

(Maintainabiltiy), ]p\cp]tbmKw (Reusabiltiy),
hl\obX, (Portabiltiy), kpc£nXØzw,

ka{KX (Integrtiy), D]tbm‡kulrZw

apXemb {]iv\ßsf A`napJoIcn°m≥

klmbn°p∂p.

ap≥ A[ymbØn¬ hnhn[ t{]m{KmanMv

Bibßsf ]‰nbpw C++ `mj D]tbmKn®v

{]iv\ ]cnlmcØn\mbn t{]m{KmapIƒ

\n¿Ωn°p∂Xns\ ]‰nbpw \Ωƒ ]Tn®XmWv.

C≥]p´pIsf t{]mk v sNbvXv Hu´v]p´v

e`yamIpI F∂Xmbncp∂p AhnsSsb√mw

\ΩpsS e£yw. Xbmdm°nb t{]m{KmapIƒ

sNdpXpw efnXhpw Bbncp∂Xn\m¬

ssIs°m≠ kao]\ßsf ]‰ntbm Um‰bpsS

kpc£nXXzsØ ]‰ntbm \Ωƒ Hcn°epw

Nn¥n®ncp∂n√.

2 H_vPIv‰v Hmdn-b‚-Uv

t{]m{Km-an-ßns‚ XØz-ßƒ

{][m\ ]T-\t\´ßƒ
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F∂mepw {]iv\ ]cnlmcØn\mbn t{]m{KmapIƒ Xømdm°ptºmƒ Adnt™m

AdnbmXtbm \mw Hcp kao]\w ]n¥pS¿∂p sIm≠ncp∂p. t{]m{Kmw

hnIk\Øn\mbn G‰hpw DNnXamb kao]\w Xncs™Sp°m≥ \sΩ

{]m]vXcm°p∂Xn\mbn Cu A[ymbØn¬, \mw CXp hsc D]tbmKn®v t]m∂

t{]m{KmanMv kao]\sØ∏‰n N¿® sNøpIbpw ]pXnb kao]\w

AhXcn∏n°pIbpw sNøp∂p.

2.1 t{]m{KmanMv amXrI (Programming paradigm)
Hcp t{]m{Kmw Fßs\ Nn´s∏SpØnbncn°p∂p F∂Xns\ kqNn∏n°p∂XmWv

t{]m{KmanMvamXrI. t{]m{Kmw hfsc sNdpXmsW¶n¬ t{]m{Kmw Nn´s∏SpØm≥

{]tXyI XØzsam∂pw ]ment°≠ Imcyan√. F∂m¬ t{]m{Kmw  hepXmIpwtXmdpw

AXns‚ k¶o¿WX Ipdbv°phm\pw AXns\ ]cn]men°p∂Xn\pw Nne

ap≥IcpXepIƒ FSpt°≠n hcp∂p.

Nne amXrIIƒ \S]Sn{Iaßƒ°p IqSpX¬ {]m[m\yw sImSp°ptºmƒ a‰p NneXv

Um‰bv°v IqSpX¬ {]m[m\yw sImSp°p∂p. hnhn[ t{]m{KmanMv `mjIfpsS

Imcy£aXbpw ssienbpsa√mw Ah Ahew_n°p∂ t{]m{Kmw amXrIIfmWv

\n¿hNn°p∂Xv. tamUpem¿ t{]m{KmanMv, tSm]v Uu¨t{]m{KmanMv, t_m´w A∏v

t{]m{KmanMv , kv {SIv®¿Uv t{]m{KmanMv apXemb coXnIƒ t\csØ

]co£n°s∏´hbmWv. Ch Hmtcm∂pw t{]m{Kmanßns‚ k¶o¿WX

Ipdbv°phm\pw hnizkvXhpw ]cn]me\ tbmKyhpamb t{]m{KmapIƒ

\n¿Ωn°phm\pw th≠nbmWv D]tbmKn®Xv.

Hcp t{]m{KmanMv amXrI am{Xw ]n¥pScp∂ coXnbnemWv Nne t{]m{KmanMv ̀ mjIƒ

cq]I¬∏\ sNbvXncn°p∂Xv. F∂m¬ a‰p NneXv H∂ne[nIw amXrIIƒ

]n¥pScp∂p. C++ H∂ne[nIw t{]m{KmanMv amXrIIƒ {]tbmP\s∏SpØp∂

`mjbmWv. C++ D]tbmKn®v G‰hpw {][m\s∏´ c≠p amXrIIfmb t{]mknPd¬

amXrIbpw (Procedural paradigm) H_vPIv‰v Hmdnb‚Uv amXrIbpw (Object Oriented
Paradigm) \ap°v {]mh¿ØnIam°mhp∂XmWv. Ch Hmtcm∂ns\bpw ]‰n \ap°v

hniZambn N¿® sNømw.

(amXr-I-I-fpsS Ncn{Xw)

A¨

kv{SIvt®¿Uv

t{]m{Km-anwKv

kv{SIvt®¿Uv

t{]m{Km-anwKv

s{]mkoP-d¬

t{]m{Km-anwKv

tamUp-em¿

t{]m{Km-anwKv

H_vPIvSv Hmdn-b‚Uv

t{]m{Km-anwKv
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2.1.1 t{]mknP¿ Hmdnb‚Uv t{]m{KmanMv amXrI (Procedure-
Oriented Programming paradigm)

t{]mknP¿ Hmdnb‚Uv t{]m{KmanMv, Hcp

t{]m{Kmw \n¿Ωn°m≥ Bhiyamb \√

coXnbn¬ {IaoIcn® L´ßfpsS

t{iWnsbbpw  {]h¿Ø\ßsfbpw

kqNn∏n°p∂p. Hcp {]hrØnsb

As√¶n¬ t{]m{Kmans\

]q¿ØoIcn°p∂Xn\mbp≈ Nn´bmb

{IaoIcWßƒ D≈ {]kvXmh\Ifpw

\S]SnIfpw \n¿tZißfpw Chbn¬

ASßnbncn°pw. Cu \n¿tZißƒ

C≥]p´ v kzoIcn°m\p≈tXm,

KWnX]ctam  bp‡n]ctam Bb

{InbIƒ \n¿hln°m\p≈tXm

AXpas√¶n¬ ]cnWnX^ew

{]Z¿in∏n°m\p≈tXm Bhmw. Cu kao]\Øn¬ Imcyßƒ sNøp∂Xn\mWv

Du∂¬ \¬Inbncn°p∂Xv. Cu amXrIbn¬ t{]m{Kmw k¶o¿Whpw hep∏w

IqSnbXpamIptºmƒ \n¿tZißfpsS ]´nIsb hn`Pn®p \n¿tZißsf

^wKvj\pIfmbn cq]s∏Sp∂p. t{]m{Kmanse a‰p ^wKvj\pIfpambp≈ kº¿°

am¿§sØbpw AXns‚ BhiyIXsbbpw ^wKvj≥ hy‡ambn \n¿hNn°p∂p.

AXp hgn t{]m{Kmans‚ k¶o¿WX Ipd°m≥ ̂ wKvj≥ klmbn°p∂p. k¶o¿WX

ho≠pw Ipdbv°p∂Xn\mbn s]mXphmb {InbIfpambn _‘s∏´ ^wKvj\pIsf

tamUyqfpIfmbn cq]s∏SpØp∂p. Hcp henb t{]m{Kmans\ A©p hyXykvX

^wKvj\pIfmbn hn`Pn°pIbpw s]mXphmb {]h¿Ø\ßƒ Dƒs∏Sp∂

^wKvj\pIsf Iq´nt®¿Øp c≠v samUyqfpIfm°p-Ibpw sNøp∂ t{]mknP¿

Hmdnb‚Uv amXrIbmWv Nn{Xw 2.1 ¬ ImWn®ncn°p∂Xv.

C, Pascal, FORTRAN, BASIC apXembh t{]mknP¿ Hmdnb‚Uv t{]m{KmanMv

`mjIfmWv. C++ t{]m{KmanMv ]T\ {]{Inbbn¬ \Ωƒ CXv hsc ]n≥XpS¿∂Xv

t{]mknP¿ Hmdnb‚Uv amXrIbmWv. t{]mknP¿ Hmdnb‚Uv t{]m{KmanMv ̀ mjIsf

tSm]v Uu¨ t{]m{KmanMv `mjIƒ F∂pw hnfn°p∂p.

]s£ t{]m{Kmw hep∏w IqSpIbpw k¶o¿WX h¿[n°pIbpw sNøp∂tXmsS

AXns‚ ]cnanXnIƒ shfns∏´p XpSßp∂p. Cu kao]\w F{X \√ coXnbn¬

{]mh¿ØnIam°nbmepw henb t{]m{KmapIƒ k¶o¿WambnØs∂ XpScp∂p.

t{]mknP¿ Hmdnb‚Uv `mjIfpsS k¶o¿WX h¿[n°phm\p≈ {][m\

ImcWßƒ Xmsg ]dbp∂hbmWv.

a. Um‰bpsS {]m[m\yw Ipd®p ImWp∂p.

b. ]pXnb Um‰ AwKsØ Iq´nt®¿°ptºmƒ F√m ^Mvj\pIƒt°m As√-

¶n¬ Nne ^Mvj\pIƒt°m am‰w th≠n hcp∂p.

Nn{Xw 2.1 t{]mknPd¬ amXrI
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c. ]pXnb Um‰ Xc-ßƒ \n¿Ωn°pI {]bmkIcamWv.

d. bYm¿Y PohnX amXrI°p tbmPn®X√.

\ap°v CXv Hmtcm-∂n-s\-°p-dn®pw ChnsS N¿® sNømw.

a. Um‰bpsS {]m[m\yw Ipd®p ImWp∂p

t{]mknP¿ Hmdnb‚Uv  ̀ mjIƒ, Imcyßƒ sNøp∂Xn\mWv {]mapJyw \¬Ip∂Xv.

Um‰bv°v {]m[m\yw IpdhmWv. Hcp DZmlcWØns‚ klmbtØmsS CXv

hniZoIcn°mw. kvIqfnse {]h¿Ø\ßsf b{¥h¬Icn°p∂Xn\mbn Hcp

tkm^v‰vshb¿ hnIkn∏n°p∂p F∂v IcpXpI. Hcp ]pXnb hnZym¿Ynsb

Dƒs∏SpØpI, Hcp hnZym¿Ynsb \o°w sNøpI, ^o tiJcW hnhcßƒ

tcJs∏SpØpI apXembhbmImw CXn¬ Dƒs∏Sp∂ {]h¿Ø\ßƒ.

tkm^v‰ vshbdn¬ Cu {]h¿Ø\ßƒ°mbn {]tXyI ^wKvj\pIƒ

D]tbmKn®ncn°p∂p F∂v A\pam\n°pI. hnZym¿YnIfpsS hnhcßƒ ASßnb

kv{SIv®dpIfpsS (ÃpU≥dv) Atd D]tbmKn®v Cu ^wKvj\pIfpsS

{]h¿Ø\Øn\mbp≈ Um‰ kw`cn°mhp∂XmWv. Cu Um‰ F√m

^wKvj\pIƒ°pw e`yam°Wsa¶n¬ Atdsb t•m_¬ Bbn \n¿hNnt°≠n

hcpw (H∂mw h¿j ]mT]pkvXIØns‚ `mKw 10.5 t\m°pI). Ct∏mƒ Cu

^wKvj\pIsf IqSmsX t{]m{Kmanep≈ a‰v GXp ^¶vj\pIƒ°p thWsa¶nepw

Um‰ D]tbmKn°mhp∂ Ahÿbmbn. X∑qew Adnt™m AdnbmsXtbm

Um‰bv°v am‰w kw`hn°m\p≈ Ifsamcpßp∂p.CXv XSbphm≥ \ap°v bmsXmcp

XcØnepap≈ \nb{¥Whpw G¿s∏SpØm≥ km[n°n√.

ASpØ Znhkw ka¿∏nt°≠ Assk≥sa‚ v Xo≥ tai∏pdØp sh®n´p t]mIp∂Xv

t]msebmWnXv. Cu Assk≥sa‚ v \miamIm\p≈ km[yX ChnsS hfsc

IqSpXemWv. sNdnb Ip´nIfps≠¶n¬ Ah¿ AXv IodpItbm As√¶n¬ AXn¬

Nn{Xßƒ hcbv°pItbm sNømw AXpas√¶n¬ tai∏pdØp h®ncn°p∂ Nmb

A_≤Øn¬ AXns‚ ta¬ adn™p hogmw. B¿°p thWsa¶nepw FSp°mhp∂

coXnbn¬ Assk≥sa‚ v sh°p∂Xv

sIm≠mWv CXv kw`hn°p∂Xv.

Hcp t{]mkoPd¬ Hmdnb‚Uv t{]m{KmanMv

amXrIbnse tem°¬ thcnb_nfpIƒ,

t•m_¬ thcnb_nfpIƒ, ^wKvj\pIƒ

apXembhbpsS {IaoIcWamWv Nn{Xw 2.2 ¬

ImWn®ncn°p∂Xv. Um‰ Bhiyamb

^¶vj\pIsf ]® hcIƒ kqNn∏n°p∂p.

Um‰bpsS A\[nIrXamb D]tbmKsØ

Nph∏p hcIƒ kqNn∏n°p∂p.

b. ]pXnb Um‰ AwKsØ Iq´nt®¿°ptºmƒ F√m ̂ Mvj\pIƒt°m As√-

¶n¬ Nne ^wKvj\pIƒt°m am‰w th≠n hcp∂p

]e ^wKvj\pIfpw t•m_¬ Um‰ D]tbmKn°p∂Xn\m¬ Um‰ Fßs\

kw`cn®ncn°p∂p F∂Xv Gsd {]m[m\yap≈XmWv. Um‰ D]-tbm-Kn°p∂

Nn{Xw 2.2: Um‰ BIvkkv  sNøp∂
^Mvj\pIƒ
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^Mvj\pIsf ]cnjvIcn°msX Um‰bpsS {IaoIcWØn¬ am‰w hcpØpI

km[ya√. \Ωƒ ]pXnb Um‰ AwKsØ Iq´n tN¿°ptºmƒ B Um‰

D]tbmKn°p∂ F√m ^¶vj\pIsfbpw ]cnjv°cnt°≠Xp≠v. F∂m¬ am{Xta

Cu ̂ wKvj\pIƒ°p ]pXnb Um‰ AwKw e`yamIq. CØcØn¬ Hcp Um‰bpambn

_‘s∏´ F√m ^wKvj\pIsfbpw Is≠ØpI F∂Xv hfsc {iaIcamb

ImcyamWv  F∂v am{Xa√ ]pXnb Um‰ e`yamIØ° coXnbn¬ Ahsb IrXyambn

]cnjv°cn°pI F∂Xv AXnepw _p≤napt´dnbXmWv.

\ΩpsS kvIqƒ tkm v̂‰vshbdnse ÃpU≥dv kv{SIv®dnte°p "age' Fs∂mcp ]pXnb

C\w Iq´nt®¿°Ww F∂ncn°s´. tkm^v‰vshbdns‚ kpKaamb {]h¿Ø\Øn\v

ÃpU≥dv Um‰ D]tbmKn°p∂ F√m ^wKvj\pIsfbpw Is≠Øn Ahbn¬

Bhiyamb am‰w hcpØ¬ A\nhmcyamWv.

c. ]pXnb Um‰ ssS∏pIƒ \n¿Ωn°p∂Xv _p≤nap´mWv

C≥‰nP¿, ^vtfm´v, IymcŒ¿ apXemb Um‰ ssS∏pIƒ BWv Iºyq´¿ `mjIfn¬

km[mcWbmbn D]tbmKn°mdp≈Xv. Nne t{]m{KmanMv `mjIƒ ASnÿm\

Um‰mXcßsf IqSmsX a‰p Um‰mXcßƒ \n¿Ωn°m≥ A\phmZw \¬Inbn-

cn°p∂p. AXn\¿∞w Ah hn]peoIcn°mhp∂hbmWv F∂m-Wv. ASnÿm\

cq]I¬∏\Ifn¬ am‰w hcpØpItbm As√¶n¬ t{]m{Kmw tImUn¬ Imcyamb

am‰w hcpØmsX t{]m{Kmans‚ Ignhpw Imcy£aXbpw Imcyamb h¿[\

hcpØpItbm sNøm-\p≈ Ignhns\bmWv hn]peoIcW km[yX F∂v ]dbp∂Xv.

Cu khntijX t{]m{KmapIfpsS k¶o¿WX Ipd°phm≥

klmbn°p∂Xnt\msSm∏w AXns‚ IgnhpIƒ h¿[n∏n°pIbpw sNøp∂p.

t{]mknPd¬ t{]m{KmapIƒ hn]peoIcW km[yXbn√mØhbmWv.

d. bYm¿Y PohnX amXrIbv°p tbmPn®X√

t{]mknPd¬ t{]m{KmanMv amXrIbn¬ D]tbmKn°p∂ ^Mvj\pIsfbpw

t{]m{KmapIsfbpw H‰ LSIambn ]cnKWn°pIbn√. adn®p Ah Hmtcm∂pw

kzX{¥ambn \nesIm≈p∂p. AXn\m¬ Cu amXrIbn¬ D]tbmKn°p∂ Um‰bpw

^wKvj\pIfpw Hcp bYm¿∞ PohnX amXrIbmbn ]dbm\mhn√.

DZmlcWØn\v \ΩpsS kvIqƒ tkm^v‰vshbdn¬ \Ωƒ hnZym¿YnIfpsS Um‰bpw

Ahsb ssIImcyw sNøp∂ ^wKvj\pIfpw D]tbmKn°p∂p. AXpt]mse

A[ym]IcpsS Um‰bpw Ah ssIImcyw sNøp∂ ^wKvj\pIfpw D≠mbncn°pw.

t{]mknPd¬ amXrIbmsW¶n¬ hnZym¿YnIfpsS Um‰bpw AhbpsS ̂ ¶vj\pIfpw

H‰ LSIam°m\pw AXpt]mse A[ym]IcpsS Um‰bpw ^¶vj\pIfpw as‰mcp

LSIam°n am‰m\pw km[n°n√.

\nXyPohnXØnse Hmtcm hkvXphpw ]cntim[n®m¬, Ahsb√mw Ah-bpsS

khntijXIfpw kz`mh KpWßfpw HØp tN¿∂ H‰ LSIamsW∂v \ap°v

ImWmw. DZmlcWØn\v a\pjys\ ]cnKWn®m¬, t]cv, ]ucXzw, enwKw apXembh

khntijXIfpw  kwkmcw, Nncn apXembh kz`mh KpWßfpw Bhmw.

t{]mknPd¬  amXrIbn¬, kz`mh KpWßsf ̂ wKvj\pIfmbpw khntijXIsf

Um‰bmbpw kqNn∏n°msa¶nepw Ahsb H‰ LSIam°n amdm≥

km[n°mØXn\m¬, Cu amXrI bYm¿Y PohnX amXrIbpambn

kmayan√mØXmWv.
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ASpØXmbn H_vPIv‰v Hmdnb‚Uv amXrIsb∏‰n N¿® sNøpIbpw AXv

t{]mknPd¬ amXrIbpsS ]cnanXnIƒ Fßs\ adnIS°p∂p F∂v ImWpIbpw

sNømw.

2.1.2 H_vPIv‰ v Hmdnb‚Uv t{]m{KmanMv amXrI (Object-Oriented
Programming (OOP) paradigm)

H_vPIv‰v Hmdnb‚Uv t{]m{KmanMv amXrIbn¬ t{]mknPd¬ amXrIbnse

]cnanXnIƒ ]cnlcn®p sIm≠v Um‰sbbpw AhbpsS ta¬ {]h¿Øn°p∂

^wKvj\pIsfbw Iq´nt®¿Øv H‰ LSIam°n am‰p∂p. Cu LSIsØ H_vPIv‰v

(object) F∂v hnfn°p∂p.

DZmlcWØn\v kvIqƒ tkm v̂‰vvshbdn¬ OOP \S∏nem°nbm¬ hnZym¿∞nIfpsS

Um‰bpw Ah D]tbmKs∏SpØp∂

^wKvj\pIfpw Iq´ntbmPn∏n®p

ÃpU≥dv (Student) F∂ H_vPIv‰v

\ap°v \n¿an°mw. AXv t]mse

A[ym]IcpsS Um‰bpw ̂ wKvj\pIfpw

Iq´nt®¿Øp So®¿ (Teacher )

Fs∂mcp H_vPIv‰pw \n¿Ωn°mw. Hcp

H_vsPIvSnep≈ ^wKvj\pIƒ°v

A\phmZw IqSmsX as‰mcp

H_vsPŒnse Um‰sb D]tbmKn°phm≥ km[n°pIbn√.

OOP D]tbmKn°p∂Xv sIm≠p≈ ta∑Iƒ :
a. kv]„amb LSIßƒ ASßnb Hcp t{]m{KmanMv LS\ OOP {]Zm\w

sNøp∂p.

b. A_vkv{SmŒv Um‰ssS∏pIƒ \n¿hNn°m≥ CXv hfsc \√XmWv.

\nßfpsS ]ptcmKXn  AdnbpI

1. Xmsg ]dbp∂ aq∂p {]kvXmh\Iƒ icntbm sXt‰m F∂v

]dbpI:
a. t•m_¬ thcnb_nfpIƒ H∂ne[nIw ^¶vj\pIfn¬

D]tbmKn°m≥ km[n°n√.

b. bYm¿Y temIhpambn hfsc kmayap≈XmWv t{]mknPd¬

amXrI.

c. t{]mknPd¬  amXrIbn¬ Um‰bpw ^wKvj\pIfpw H‰

LSIambn Iq´nt®¿°m≥ km[n°n√.

2. Xmsg ]dbp∂hbn¬ \n∂v t{]mknPd¬ `mjIƒ

Xncs™Sp°pI.

C, C++, t^m¿{Sm≥, Pmh, ]mkvI¬

Nn{Xw 2.3 Um‰Ifpw ̂ Mvj\pIfpw ASßp∂
H_vPIv‰pIƒ
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c. Fßs\bmWv {]tbmKØn¬ hcpØnbncn°p∂Xv F∂p≈ hnhcßƒ a‰p

LSIßfn¬ \n∂pw ad®p hbv°m\pw hy‡amb Hcp kº¿°apJw {]Zm\w

sNøm\pw CXv klmbn°p∂p.

d. \nehnep≈hsb _m[n°mØ hn[Øn¬ ]pXnb H_vPIv‰pIƒ

\n¿Ωn°mhp∂Xn\m¬ \nehnep≈ tImUns\ am‰m\pw ]cn]men°m\pw a‰pw

Ffp∏amWv.

e. bYm¿Y PohnX kmlNcyßsf {]tbmKØn¬ hcpØm≥ klmbn°p∂p.

f. Hm∏td‰dpIƒ°p ]pXnb Um‰mssS∏pIfpw ]pXnb {]h¿Ø\ßfpw

\n¿hNn°m≥ klmbn°p∂p.

2.2 OOP s‚ ASnÿm\ XXzßƒ (Basic concepts of OOP)
H_vPIv‰pIƒ, ¢m pIƒ, Um‰ A_vkv{Sm£≥ (Data Abstraction), Um‰

F≥Iym]vkptej≥ (Data Encapsulation), tamUpemcn‰n (Modulartiy), C≥sldn‰≥kv

(Inheritance) ,  t]mfntam¿^nkw (Polymorphism) apXemb Bibßƒ

\¬Ip∂XneqsS H_vPIv‰v Hmdnb‚Uv t{]m{KmanMv tkm^v‰vshb¿ hnIk\hpw

]cn]me\hpw efnXam°p∂p.Cu Bibßƒ \ap°v hniZambn N¿® sNømw.

2.2.1 H_vPIv‰pIƒ (Objects)
\ap°v Np‰pap≈ GsXmcp hkvXphns\bpw H_vPIv‰mbn ]cnKWn°mw. F√m

H_vPIv‰pIƒ°pw KpWhntijßfpw (Um‰/AwKw/Ahÿ) {]h¿Ø\ coXnIfpw

(^wKvj\pIƒ/satØUpIƒ) D≠mbncn°pw. Nn{Xw 2.4 ¬ H_vPIv‰pIfpw AhbpsS

KpWhntijßfpw satØUpIfpw DZmlcWklnXw ]´nIs∏SpØncn°p∂p.

Nn{Xw 2.4: \nXy PohnXØnse H_vPIv‰pIƒ AhbpsS khntijXIfpw (Ahÿ)
satØUpItfmSpw (kz`mh KpWßƒ) IqSn
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t{]m{KmanMv D]tbmKn®v {]iv\ ]cnlmcØn\mbn OOP
{]tbmP\s∏SpØpIbmsW¶n¬, {]iv\Øns\ ̂ wKvj\pIfmbn hn`Pn°p∂Xn\p

]Icw H_vPIv‰pIfmbn hn`Pn°p∂Xmbn ]cnKWn°pI. ^Mvj\pIfmbn

]cnKWn°msX H_vPIv‰pIfmbn ]cnKWn°ptºmƒ t{]m{Kmans‚ cq]I¬∏\

efnXambn amdp∂p. F¥v sIms≠∂m¬ t{]m{Km-ap-I-fnse H_vPIv‰pIfpw bYm¿Y

PohnXØnse H_vPIv‰pIfpw XΩn¬ hfsc kmayap≠v.

Um‰bpw AhbpsS ta¬ {]h¿Øn°p∂ ^¶vj\pIfpw kwtbmPn∏n®p H‰

LSIam°nbmWv OOP ¬ H_vPIv‰v e`yam°p∂Xv. kwtbmP\Øn\p tijw

H_vPIv‰nep≈ ^¶vj\pIsf saº¿ ^¶vj≥ F∂pw Um‰sb saº¿ F∂pw

hnfn°p∂p.

2.2.2 ¢mkpIƒ (Classes)
Hcp H_vsPIv‰ns\∏‰nbp≈ F√mw

\n¿Wbn°p∂ ¢mkv D]tbmKn®mWv Hcp

H_vsPŒns\ \n¿hNn°p∂Xv. Hcp {]tXyI

XcØn¬s]´ F√m hkvXp°ƒ°pw

s]mXphmb KpWßsf \n¿hNn°p∂

amXrIbmWv ¢mkv. Cu \n¿tZißfn¬

Um‰sb Ipdn®pw AhbpsS ta¬

{]h¿Øn°p∂ ^¶vj\pIsf Ipdn®pw

hnhcßƒ ASßnbncn°pw. Hcp ¢m ns‚

H_vsPIv‰ns\ B ¢m ns‚ C≥Ã≥kv F∂v

hnfn°p∂p.am{Xa√ Hcp ¢m n¬ \n∂pw F{X

H_vPIv‰v thWsa¶nepw \n¿an°mw. (Nn{Xw

2.5 ImWpI).

\nßƒ°v Np‰pap≈ hkvXp°ƒ \nco£n°pIbpw Ah

Hmtcm∂ns‚bpw khntijXIfpw kz`mhKpWßfpw Xncn®dnbpI.

\nßfpsS Is≠ØepIƒ Xmsg ]dbp∂ ]´nIbn¬ FgpXpI:

\ap°v sNømw
hkvXphns‚ t]cv khntijXIƒ kz`mh KpWßƒ

Nn{Xw 2.5: ¢mkp-Ifpw AXns‚
H_vP-Iv‰p-Ifpw
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Hcp ¢m ns‚ \n¿hN\hpw D]tbmKhpw kv{SIv®dn\v kam\amWv. Hcp kv{SIv®dn¬

Um‰sb Ipdn®p≈ hnhcßfmWp≈sX¶n¬ ¢m n¬ Um‰sbbpw AhbpsS ta¬

{]h¿Øn°p∂ ^Mvj\pIsfbpw ]‰nbp≈ hnhcßfmWv ASßnbncn°p∂Xv

(Nn{Xw 2.6 ImWpI). 'struct' F∂ Ioth¿Uv D]tbmKn®mWv kv{SIv®¿

\n¿an°p∂sX¶n¬ 'class' F∂ Ioth¿Uv D]tbmKn®mWv ¢mkv \n¿an°p∂Xv.

Student F∂ ¢mkv D]tbmKn®v 'S1', 'S2'
F∂v t]cp≈ c≠p H_vPIv‰pIƒ

\n¿Ωn°m\p≈ {]kvXmh\ Xmsg

sImSpØncn°p∂p. (Nn{Xw 2.7 Ønep≈Xv

t]mse).

Student S1,S2;

Nn{Xw 2.6: Hcp ¢m ns\ Un¢b¿ sNøphm\p≈ s]mXphmb coXn DZmlcWklnXw

Nn{Xw 2.7: ÃpU‚ v ¢m ns‚ H_vP-Iv‰p-Iƒ

Xmsg ]dbp∂ {]kvXmh\ D]tbmKn®v Hcp ¢m n¬ \n∂pw
H_vPIv‰pIsf \n¿Ωn°mw.

Cube S; As√-¶n¬ Cube *C; C = new Cube;
ChnsS Cube F∂Xv ¢m ns‚ t]cpw C F∂Xv H_vP-IvSns‚ t]cpw
BWv.

c≠p H_vPIv‰pIƒ XΩn¬ Bibhn\nabw \SØp∂Xv

ktμiw (sat Pv) ssIamdns°m≠mWv. CXv \nXy

PohnXØn¬ BfpIƒ ]ckv]cw ktμißƒ

ssIamdp∂Xn\v kam\amWv. bYm¿∞ PohnXsØ

A\pIcn°p∂ XcØnep≈ kwhn[m\w \n¿an°phm≥

CXv klmbn°p∂p. Hcp H_vsPIv‰ns‚ saº¿ ̂ ¶vjs\

as‰mcp H_vPIv‰v hnfn°p∂Xns\ sat Pv ]mknwKv F∂v

]dbp∂p. sat Pv ]mknwKv {]{Inbbn¬ H_vsPŒns‚

t]cv, saº¿ ^Mvjs‚ t]cv, Abbv°phm\p≈ hnhcw

F∂nh kqNn∏n°p∂p.

¢mkns‚ {]Jym-]-\-Øns‚

s]mXp-cq]w

¢mkn\v D≈n¬ {]Jym-]n-®n-

cn-°p∂ ̂ wKvj-\p-Isf

saº¿ ̂ wKvj≥ F∂v Adn-

b-s∏-Sp∂p

¢mkn\v D≈n¬

{]Jym-]n-®n-cn-

°p∂ thcn-b-

_nƒkns\ Um‰m

saº¿ F∂v ]d-

bp∂p

¢mkns‚ DZm-l-cWw

Nn{Xw 2.8: H_vPIv‰pIƒ
ktμiw ssIamdp∂p

So®¿ H_vPIvSv

ÃpU‚ v

H_vPIvSv

k
tμ

i
w
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DZmlcWØn\v \ΩpsS kvIqƒ tkm^v‰vshbdn¬ Teacher H_vsPIv‰n\p Hcp

hnZym¿YnbpsS ^okv ]cnjvIcn°Wsa¶n¬ Student H_vsPŒnte°p Um‰

Bhiys∏´p sIm≠v Hcp ktμiw Ab°phm≥ update_fee() F∂ saº¿

^Mvjs\ hnfn°p∂p (Nn{Xw 2.8 ImWpI).

S1.update_fees("Rahul", 1000);

ChnsS S1 F∂Xv ÃpU‚ns‚ H_vPIv‰v BWv. ktμiw e`n°p∂ apdbv°v Student

H_vsPŒn\p Teacher H_vPIv‰v \¬Ip∂ Um‰ D]tbmKn®v Student s‚ ^okv

]cnjvIcn°p∂p.

\nßfpsS ]ptcmKXn  AdnbpI

1. OOP F∂m¬ ________.
2. OOP ¬ Hcp H_vsPIv‰n\p≈ ªq {]n‚ns\ ________.
3. ¢m pambn _‘s∏´ ^wKvj\pIsf ________ F∂v

hnfn°p∂p.
4. ¢m ns‚ AIØp \n¿hNn°p∂ thcnb_nfpIsf ________

F∂v ]dbp∂p.
5. ¢m pw kv{SIv®dpw XΩnep≈ hyXymkw F¥v?
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Xmsg ]dbp∂ t{]m{Kmw hrØsØ H_vPIv‰mbn D]tbmKn°p∂p

'Circle ' F∂ ¢m v Bhiyamb GI Um‰bmb  radius
{]kvXmhn°pIbpw radius s\ kzoIcn°m\pw hnkvXo¿Ww

{]Z¿in∏n°m\pap≈ saº¿ ̂ wKvj\pIsf {]kvXmhn°pIbpw sNbp∂p.

using namespace std;

#include<ciostream>

class Circle

 {

private:

float r;   Member (saº¿)
public:

void get_radius()

{

cout << "Enter Radius :";

cin >> r;

}

void display_area()

{

cout<< "Area:"<< 3.14*r*r;

}

};

int main()

{

Circle C1;

C1.get_radius(); //ktμiw Ab-bv°p∂p

C1.display_area(); //ktμiw Ab-bv°p∂p

}

Output :
Enter Radius : 2.0
Area: 12.56


 

sabn≥ t{]m{Kmw

(Main program)

Class Declaration
(¢mkv \n¿h-N\w)

Member
functions

(saº¿

^Mvj≥)

r

Class (¢mkv)

Object (H_vPIvSv)
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2.2.3 Um‰ A_vkv{Sm£≥ (Data Abstraction)
Bhiyamb hnhcßƒ am{Xw ]pdw temIØn\p shfns∏SpØns°m≠v, _m°n

hnhcßƒ ]n∂Wnbn¬ ad®p sh°pIbpw sNøp∂Xns\bmWv Um‰

A_vkv{Sm£≥ F∂Xv sIm≠v Dt±in°p∂Xv.

\nXy PohnXØnse Hcp DZmlcWw- SnhnbpsS {]h¿Ø\ coXn ]cnKWn°pI.

kzn®v Hm¨ sNøpI ]h¿ Hm^v sNøpI, Nm\¬ am‰pI, i–w \nb{¥n°pI, VCR
tπb¿, DVD apXemb D]IcWßƒ Iq´nt®¿°pI XpSßnb Imcyßƒ \ap°v

sNømhp∂XmWv. F∂ncp∂mepw \ap°Xns‚ B¥cnI {]h¿Ø\ßsf Ipdn®v

Adnhn√. Snhnbnte°v Fßs\ kn·epIƒ e`n°p∂p, AsXßs\ ]cnh¿Ø\w

sNøs∏Sp∂p, Fßs\bXv kv{Io\n¬ {]Z¿in∏n°p∂p F∂nhsb°pdn®p \ap°p

Adnbn√.

At∏mƒ sSenhnj≥ AXns‚ B¥cnIamb {]h¿Ø\ØesØbpw _mlyamb

kº¿°apJsØbpw th¿Xncn°p∂Xmbn CXn¬ \n∂pw \ap°v a\ nem°mw.

B¥cnI {]h¿Ø\sØ°pdn®p≈ ]cn⁄m\w IqSmsX Xs∂ ]h¿ _´¨,

Nm\¬ am‰phm\p≈ _´¨, i–w \nb{¥n°m\p≈ _´¨ apXemb \ap°v

D]tbmKn°mhp∂XmWv.

CXp t]mse C++ ¢mkpIfpw Um‰ A_vkv{Sm£≥ {]Zm\w sNøp∂p. Hcp

H_vsPIv‰ns‚ {]h¿Ø\sØ D]tbmKs∏SpØphm\pw AXnse  Um‰

e`yam°m\pw  ]pdw temIØn\p D]tbmKn°mhp∂ XcØn¬ s]mXphmb

satØUpIƒ Ah {]Zm\w sNøp∂p. ¢mkns‚ B¥cnI LS\sb Ipdn®v

AdnbmsX Xs∂ Cu satØUpIƒ D]tbmKs∏SpØn H_vPIv‰pIsf ssIImcyw

sNømhp∂XmWv.

DZmlcWambn, hnZym¿YnIfpsS hniZmwißƒ {]Z¿in∏n°p∂Xn\mbn Student

H_vsPIv‰nt\mSpIqSn show_student()  F∂ saº¿ ^¶vjs\

hnfn°mhp∂XmWv. GXp kabØp thWsa¶nepw \ap°v show_student()s‚

{]h¿Ø\ coXn am‰mhp∂XmWv. F∂ncp∂mepw ^¶vjs‚ t]cn\v am‰w

hcmØnStØmfw Imew ^¶vjs\ hnfn°p∂Xn\v Hcp am‰hpw hcp∂n√.

Um‰ A_vkv{Sm£s‚ c≠p {][m\s∏´ {]tbmP\ßƒ:
• D]tbm‡ XeØn¬ A{]Xo£nXambn hcmhp∂ sX‰pIfn¬ \n∂pw

¢m ns‚ B¥cnI LS\sb kwc£n°p∂p. Cu sX‰pIƒ H_vsPŒns‚

Ahÿsb {]XnIqeambn _m[n°p∂Xv Hgn-hm-°p-hm≥ km[n-°p-∂p.

• BhiyIXb\pkcn®p D]tbm‡ XeØnep≈ tImUn\v am‰w hcpØmsX

Xs∂ em ns‚ {]h¿Ø\Øn\p am‰w hcpØmhp∂XmWv. Imem-¥-c-

Ønse Bh-iy-IX A\p-k-cn®v ¢mkns‚ \S-∏n-em-°-en¬ am‰w D≠m-°p-

hm≥, ¢mkn-\p-≈nse {]h¿Ø\ \n¿tZ-i-ßƒ am‰w hcp-tØ-≠-Xmbn hcp-

∂n-√.



60

Iºyq-´¿ kb≥kv ˛ 12

2.2.4 Um‰ F≥Iym]vkqtej≥ (Data Encapsulation)
^wKvj\pIƒ, Um‰ F∂o c≠p ASnÿm\ LSIßƒ ASßnbXmWv C ++ se

F√m t{]m{KmapIfpw. Um‰sbbpw AhbpsS ta¬ {]h¿Øn°p∂

^wKvj\pIsfbpw ]ckv]cw _‘n∏n°pIbpw Ahsb _mlyamb

CSs]SepIfn¬ \n∂pw Zpcp]tbmKØn¬ \n∂pw kwc£n°pIbpw sNøp∂ OOP
XXzamWv Um‰ F≥Iym]vkqtej≥.

¢mkv F∂v ]dbp∂ D]tbm‡ \n¿hNnXamb Um‰ ssS∏v D]tbmKn®mWv C++
Um‰ F≥Iym]vkqtej≥ F∂Xp {]mh¿ØnIam°p∂Xv. private, protected,
public F∂o aq∂pXcw AwKßƒ Hcp ¢m n¬ D≠mImw(Nn{Xw 2.6 ImWpI).

¢m n¬ \n¿hNn®ncn°p∂ F√m AwKßfpw kzm`mhnIambn private

Bbncn°pw. private Bbn \n¿hNn°s∏´ AwKßƒ ¢m n\p ]pdØp

ZriyamIpIbn√. protected Bbn \n¿hNn°s∏´ AwKßƒ t_kv ¢m n\v

]pdsa UnssdhvUv ¢m nepw D]tbmKn°mw (`mKw 2.2.6 ¬ hniZoIcn®ncn°p∂p).

]t£ Ah  ¢mkn\p ]pdØp ZriyamIpIbn√.

Student ¢mknse AwKßfmb Regno, Name, Mark1, Mark2, Mark3,
Fee F∂nh private Bbn´mWv \n¿hNn®ncn°p∂Xv. AXmbXv Student
¢m nse saº¿ ^¶vj\pIƒ°p am{Xta Ahsb D]tbmKn°m≥ km[n°q,

t{]m{Kmanse a‰p `mKßfn¬ Ch e`yamIpIbn√. ChnsS Um‰ adbv°pI hgn

F≥Iym]vkqtej≥ km[yam°pIbpw sNøp∂p.

¢mknse AwKßƒ t{]m{Kmanse a‰p `mKßfnte°v e`yamIWsa¶n¬ Ahsb

public F∂ Ioth¿Uv D]tbmKn®v \n¿hNn°Ww. public F∂ hm°n\p tijw

\n¿hNn°s∏Sp∂ F√m Um‰bpw ^wKvj\pIfpw t{]m{Kmans‚ a‰p `mKßƒ°p

e`yamIp∂XmWv. DZmlcWØn\v Student F∂ ¢m nse AwKßƒ

t{]m{Kmans‚ a‰p `mKßƒ°p e`yamIWsa¶n¬ public Bbn´v Ahsb

{]kvXmhn°Ww.

2.2.5 tamUpemcn‰n (Modularity)
Hcp {]iv\]cnlmcWØn\mbn Iºyq´¿ t{]m{Kmw FgpXptºmƒ AXns\ D]

t{]m{KmapIfmbn hn`Pn®v Ah Hmtcm∂n\pw {]Xnhn[n (^ew) Is≠Øp∂p.

kº¿°apJhpw (interface), {]h¿Ø\Xehpw (implementation), hnhcWßfpw

(specification) ASßnb hyXykvX LSIßfmbncn°pw Hmtcm

D]t{]m{KmapIfpsSbpw ]cnlmcambn e`n°pI.

tamUpemcn‰n F∂ Bibw D]tbmKn®mWv X∂ncn°p∂ {]iv\sØ kzX{¥amb

LSIßfmbn hn`Pn°p∂Xv. CØcØnep≈ Hmtcm samUyqfpw a‰p samUyqfpIfn¬

\n∂v kzX{¥ambn FgpXs∏Sp∂hbmbncn°pw. ]n∂oSv Cu samUyqfpIƒ

tIm¿ØnW°n ]q¿Wamb Hcp tkm v̂‰vshb¿ \n¿an°p∂p. CØcw samUyqfpIƒ

Bibhn\nabw sNøp∂Xv ]ckv]cw ktμißƒ Ab°p∂XneqsS (sat Pv

]mknwKv) BWv.

^wKvj\pIƒ D]tbmKn®v tamUpemcn‰n {]mh¿ØnIam°p∂Xv Fßs\bmWv

F∂v \Ωƒ apºv ]Tn®n´p≠v (]Xns\m∂mw XcØnse  ]mT]pkvXØn¬ A[ymbw
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10 ^wKvj\pIƒ ImWpI). tamUpemcn‰n

{]h¿ØnIam°nbncn°p∂Xv H_vPIv‰ v

Hmdnb‚Uv t{]m{Kmanßn¬ ¢mkns‚

klmbtØmSpIqSnbmWv. DZmlcWØn\v

\ΩpsS kvIqƒ tkm^v‰vshbdn¬ ¢mkv F∂

BibØns‚ klmbtØmsS

hnZym¿YnIfpambn _‘s∏´Xpw A[ym]Icpambn _‘s∏´Xpamb Imcyßƒ

{]tXyIw samUyqfpIfmbn Xcw Xncn®ncn°p∂p (Nn{Xw 2.9 ImWpI).

2.2.6 C≥sldn‰≥kv (Inheritance)
Hcp ¢m nse H_vPIv‰pIƒ as‰mcp ¢m nse khntijXIfpw {]h¿Ø\ßfpw

B¿Pn°p∂ {]{InbbmWv C≥sldn‰≥kv F∂v ]dbp∂Xv. {Ia{]Imcap≈ Xcw-

Xn-cn-°¬ (Hierarchial Classification),  ]p\cp]tbmKw (Reusabiltiy) F∂o XXzßsf

C≥sldn‰≥kv ]n¥pScp∂p.

\nXy PohnXØnse Hcp

DZmlcWØneqsS \ap°o

kmlNcyw hnhcn°mw. Nn{Xw

2.10 ¬ `qXe hml\Øn\pw

(land vehicle ) Pe

hml\Øn\pw (water

vehicle ) hml\Øns‚

(Vehicle) khntijXIƒ

(AXmbXv Um‰ AwKßfpw

AwKßfmb ^wKvj\pIfpw)

ssIhcp∂p. Imdn\pw {S°n\pw

`qXe hml\Øns‚ khntijXIƒ e`y-amIp∂p (AXmbXv Im¿/{S°v = hml\w

+ `qXe hml\w). AXv t]mse t_m´n\v Pe hml\Øns‚ khntjXIƒ

(AXmbXv t_m´v=hml\w+Pe hml\w) e`n°p∂p. PeØnepw `qXeØnepw

k©cn°p∂ Hcp tlmh¿ {Im^v‰n\p (hovercraft) `qXe hml\Øns‚bpw

Pe hml\Øns‚bpw khntijXIƒ (AXmbXv tlmh¿ {Im v̂‰v=hml\w+`qXe

hml\w+Pe hml\w) e`n°p∂p. AXpt]mse Imdns\ ho≠pw lm®v_m°v

(Hatchback), skUm≥ (Sedan), Fkv bq hn (SUV) apXembhbmbn ho≠pw Xcw

Xncn°mhp∂XmWv. Ah Hmtcm∂pw hml\w, `qXe hml\w, Im¿ F∂nhbpsS

khntijXIƒ B¿Pn°p∂p, AtX kabw Xs∂ AhbptSXmbn´p≈

khntijXIƒ \ne\n¿Øs∏SpIbpw sNøp∂p. CØcØnep≈ {IaoIcWw GXp

XeØnte°pw hym]n∏n°mhp∂XmWv.

Cu DZmlcWØn¬ AYhm `qXe hml\Øns‚bpw Pe hml\Øns‚bpw

s]mXphmb khntijXIfpw {]h¿Ø\ßfpw th¿]ncn®v hml\w F∂ ¢m n¬

Xs∂ h®ncp∂ns√¶n¬ B c≠p ¢m pIfnepw Ah Bh¿Ønt°≠n ht∂s\.

CXv t{]m{Kmanßns‚ hen∏hpw tImUv sNøm\pw sX‰v Is≠Øn XncpØm\pap≈

kabhpw h¿[n∏n°p∂p. X∂ncn°p∂ Nm¿´ns‚ XpS°w apX¬ Ahkm\w hsc

t\m°nbm¬ t{]m{Kmans‚ k¶o¿WX F{XtØmfw Ipdbv°phm≥ C≥sldn‰≥kv

sIm≠v km[n°p∂p F∂v \ap°v ImWmw.

Nn{Xw 2.10: bYm¿∞ PohnXØnse
C≥sldn‰≥kv

Nn{Xw 2.9: tamUp-em-cn‰n
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¢mkv \n¿an°s∏SpIbpw sX‰v

XncpØs∏SpIbpw sNbvXp Ign™m¬

Bhiysa¶n¬ a‰p t{]m{KmapIƒ°v AXns\

hnXcWw sNømhp∂XmWv. CXns\

]p\cp]tbmKw (dobqk_nen‰n) F∂v

hnfn°p∂p. OOP ¬ C≥sldn‰≥kv XXzw

]p\cp]tbmKw F∂ BibsØ H∂pIqSn

hn]peoIcn°p∂p. ]p\cp]tbmKØneqsS

\nehnep≈ ¢mkn¬ am‰w hcpØmsX Xs∂

IqSpX¬ hntijKpWßƒ \ap°v Iq´n

tN¿°mhp∂XmWv. \nehnep≈ ¢m n¬ \n∂pw

]pXnb Hcp ¢m ns\ DXv]mZn∏n®n´mWv CXv

km[yamIp∂Xv. ]pXnb ¢mkn\p AXnt‚Xmb

khntijXIƒ ssIhcp∂Xnt\msSm∏w

\nehnep≈ ¢m ns‚ khntijXIƒ ss]XrIambn B¿Pn°pIbpw sNbp∂p.

\nehnep≈ ¢m ns\ t_kv ¢mkv (Base Class) F∂pw ]pXnb ¢m ns\ UnssdhvUv

¢mkv (Derived Class) F∂pw hnfn°p∂p. UnssdhvUv ¢mkn\p c≠ns‚bpw

kwbp‡amb khntijXIƒ D≠mbncn°pw. \nehnep≈ ¢m n¬ \n∂pw F{X

UnssdhvUv ¢mkv thWsa¶nepw D¬∏mZn∏n°mw. Nn{Xw 2.11 ¬ ]pXnb ¢m ns‚

D¬∏Øn ImWn®ncn°p∂p.

Nn{Xw 2.11: OOP se C≥sldn‰≥kv

t_kv ¢mkv

UnssdhvUv ¢mkv
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Xmsg ]dbp∂ t{]m{Kmw C≥sldn‰≥kv hgn 'Cone' ¢m nse

H_vsPŒn¬ \n∂pw 'Circle' ¢mknse Hcp H_vsPŒns\ D¬∏mZn

∏n°p∂p.Bcw (r) t\csØ Xs∂ 'Circle', ¢m n¬ Un¢b¿

sNbvXncn°p∂Xn\m¬ UnssdhvUv ¢m mb 'Cone' ¬ …m≥dv ssl‰v

(s). am{Xw Un¢b¿ sNbvXm¬ aXnbmIpw.Um‰ kzoIcn°m\pw hnkvXo¿Ww

{]Z¿in∏n°m\pw c≠p saº¿ ^wKvj\pIƒ D]tbmKn®ncn°p∂p. 'Circle' se

Um‰ AwKßƒ 'protected' Bbn Un¢b¿ sNbvXncn°p∂Xn\m¬, 'Cone'
¢m n\p Ah e`yamIp∂p.

 #include <iostream>
using namespace std;
class Circle
{ protected:

float r;
public:

void get_radius(){
cout << "Enter Radius :";
cin >> r;

    }
void display_area(){
cout<< "Area:"<< 3.14*r*r;

}
};
class Cone : public Circle
{ private:

float s;
public:

void get_cone_data() {
get_radius();
cout << "Enter slant height:";
cin >> s;

}
void display_cone_area(){
cout << "Area :" << 3.14*r*(s+r);
}

};
int main() {

Cone C1;
C1.get_cone_data(); //Sending message
C1.display_cone_area(); //Sending message

}
Output : Enter Radius : 2.0

Enter slant height: 5.0

Area :43.96

t_kv ¢mkv (Base  Class)

    

]pXnb saº¿ (New member)

]pXnb

saº¿

^Mvj-\pI-

Iƒ (New
member
functions)

UnssdhvUv

¢mkv

(Derived
class)

sabn≥

^Mvj≥

(Main
function)

Slant height

radius
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knwKnƒ C≥sldn‰≥kv, aƒ´n]vƒ

C≥sldn‰≥kv, sslbdm¿°nb¬

C≥sldn‰≥kv, aƒ´n seh¬

C≥sldn‰≥kv, ssl{_nUv

C≥sldn‰≥kv F∂nhbmWv

hnhn[ XcØnep≈

C≥sldn‰≥kpIƒ (Nn{Xw 2.12
ImWpI).

kvIqƒ tkm^v‰vshbdn¬ C≥sldn‰≥kv \S∏nem°p∂Xv

Fßs\bmsW∂v t\m°mw. \nehnep≈ Um‰bpw ̂ Mvj\pw

IqSmsX Student ¢mknte°v hb v, ]Tn°p∂ ¢mkv F∂o

Um‰bpw ]co£m^ew I≠p ]nSn°m\p≈ ^Mvj\pw

Iq´nt®¿°Ww F∂v IcpXpI. Student ¢mkn\p am‰w

hcpØmsX NewStudent F∂ Hcp ]pXnb ¢mkns\ \Ωƒ

Student ¢mkn¬ \n∂pw D¬∏mZn∏n°p∂p. Student ¢mkv

AtX]Sn XpScp∂p. ChnsS Student ¢mkv t_kv ¢mkpw,

NewStudent ¢mkv UnssdhvUv ¢mkpw BWv (Nn{Xw 2.13
ImWpI).

UnssdhvUv ¢mkns\ {]Jym-]n -°m-\p≈ LS\ Xmsg

]dbp∂Xv t]msebmWv.

class derived_class: AccessSpecifier

base_class

{

//saº-dp-I-fp-sSbpw saº¿ ^Mvj-\p-I-fp-sSbpw {]Jym-]\w

(declaration of members and memberfunctions)

   };

ChnsS derived_class F∂Xv UnssdhvUv ¢m ns\bpw base_class F∂Xv

GXp ¢m n¬ \n∂mtWm UnssdhvUv ¢m ns\ D¬]mZn∏n°p∂Xv B

¢m ns\bpamWv kqNn∏n°p∂Xv. AccessSpecifier F∂Xv public,

protected, private Chbn¬ GsX¶nepw Bhmw. CXv t_kv ¢m n¬ \n∂pw

ss]XrIambn e`n® AwKßfpsS e`yXsb kqNn∏n°p∂p.

2.2.7 t]mfntam¿^nkw (Polymorphism)
"t]mfn' F∂m¬ H∂ne[nIw F∂pw "tam¿^v' F∂m¬ BIrXnIƒ F∂pamWv

A¿Yw. hnhn[ cq]Øn¬ {]ISn∏n°m\p≈ Ignhns\ t]mfntam¿^nkw F∂v

\n¿hNn°mw. Nn{Xw 2.14 ¬ CXv hniZoIcn®ncn°p∂p. ChnsS "Now Speak'

F∂ Htc \n¿tZiamWv hnhn[ PohnIƒ°v \¬Ip∂Xv, ]s£ Ah Hmtcm∂pw

hyXykvX coXnIfnemWv Cu \n¿tZitØmSv {]XnIcn°p∂Xv.

Nn{Xw 2.12: hnhn[
XcØnep≈ C≥sldn‰≥kv

Nn{Xw 2.13:
C≥sldn‰≥kns‚

DZmlcWw

knwKn¬ ssldm¿°n-

°¬

aƒ´n-∏nƒ

aƒ´n-se-h¬

ssl{_nSv
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H_vPIv‰pIfpsS Um‰ ssS∏v As√¶n¬

¢mkv A\pkcn®v Ahsb hyXykvXambn

t{]mk v sNøm\p≈ t{]m{KmanMv

`mjbpsS Ignhns\bmWv H_vPIv‰ v

Hmdnb‚Uv  t{]m{Kmanßn¬

t]mfntam¿^nkw F∂v ]dbp∂Xv.

H∂pIqSn hy‡ambn ]d™m¬

UnssdhvUv  ¢mkns‚ coXnIsf ]p\¿

\n¿hNn°m\p≈ IgnhmWv

t]mfntam¿^nkw.

DZmlcWØn\v Shape F∂ t_kv

¢m n¬ \n∂pw D¬]mZn∏n®ncn°p∂

circle , rectangle , triangle
apXemb UnssdhvUv ¢m pIƒ°v area
F∂ t]cn¬ hnhn[ satØUpIƒ \n¿hNn°phm\p≈ kuIcyw t]mfntam¿^nkw

t{]m{Kma¿°p \¬Ip∂p (Nn{Xw  2.15 ImWpI). H_vPIv‰v GXmbmepw area F∂

satØUv {]tbmKn°ptºmƒ IrXyamb ^ew e`n°p∂p.

Nn{Xw 2.14: t]mfntam¿^nkØns‚
hniZoIcWw

Nn{Xw 2.15: t]mfntam¿^nkØns‚ DZmlcWw
Nn{Xw 2.16: t]mfntam¿^nkØns‚

h¿KoIcWw

t]mfntam¿^nkw c≠p XcØnep≠v (Nn{Xw 2.16 ImWpI)

a. Iw]bn¬ ssSw t]mfntam¿^nkw (G¿en ss_≥Unßv/Ãm‰n-Iv) (early
binding/static)

b. d¨ ssSw t]mfntam¿^nkw (te‰v ss_≥Unßv/ssU\m-an-Iv) (late binding/
dynamic)

a. Iw]bn¬ ssSw t]mfntam¿^nkw/G¿en ss_≥UnMv

(Compile time polymorphism)
Iwss]¬ kabØp Xs∂ ^wKvj≥ hnfn-°p-∂Xns\ ^wKvj≥ \n¿hN\hpambn

_‘n∏n°m\p≈ Iºsedns‚ Ignhns\bmWv Iw]bn¬ ssSw t]mfntam¿^nkw

kqNn∏n°p∂Xv. CXns‚ Iogn¬ hcp∂XmWv ^Mvj≥ Hmh¿temUnMv, Hm∏td‰¿

Hmh¿temUnMv F∂nh.
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^Mvj≥ Hmh¿temUnMv (Function Overloading): Htc t]cpw hyXykvXßfmb

knKvt\®dpIfpw (^wKvj≥ B¿Kypsa‚pIfpsS FÆhpw Xchpw) D≈ ̂ Mvj\pIƒ

hyXykvXßfmbn {]h¿Øn°p∂p. DZmlcWØn\v area(int) F∂Xv Hcp

kaNXpcØns‚ hnkvXo¿Ww I≠p ]nSn°m≥ D]tbmKn°p∂p, AtX kabw

area(int, int) F∂Xv Hcp NXpcØn≥sd hnkvXo¿Ww I≠p]nSn°m≥

D]tbmKn°p∂p. C{]Imcw area()  F∂ Htc ^Mvj≥ hyXykvX

knKvt\®dpIƒ°\pkcn®v c≠p coXnbn¬ {]h¿Øn°p∂p. H∂n¬ IqSpX¬

^Mvj\pIƒ Htc t]cpw hyXykvX knKvt\®dpItfmSpw IqSn \n¿hNn°p∂Xns\

^Mvj≥ Hmh¿temUnMv F∂v ]dbp∂p.

Hm∏td‰¿ Hmh¿temUnMv (Operator overloading): \nehnep≈ C++
Hm∏td‰dpIƒ°v (+, -, =, * apXembh) ]pXnb \n¿hN\w \¬Ip∂ BibamWv

Hm∏td‰¿ Hmh¿temUnMv. e`yamIp∂ Hms]d‚pIƒ°v A\pkcn®v Hcp ¢m nse

hyXykvX H_vPIv‰pIfpsS ta¬ hyXykvXambn {]h¿Øn°m≥ km[mcW

Hm∏td‰dpIsf {]m]vXcm°p∂ {]{InbbmWnXv. Hcp Hm∏td‰dns\ Hmh¿temUv

sNøWsa¶n¬ Hmh¿temUv sNøp∂ Hm∏td‰dn\mbn Hcp saº¿ ^Mvj≥

\n¿hNnt°≠XmWv.

DZmlcWØn\v C++ se + (πkv) F∂ Hm∏td‰¿ \nehn¬ Xs∂ Hmh¿temUv

sNøs∏´XmWv. CXn\v ]q¿W kwJyIsfbpw (4 + 5) Aÿnc Zimwi

kwJyIsfbpw Iq´phm≥ (3.14 + 2.6) km[n°p∂p. Bhiysa¶n¬ c≠p

H_vPIv‰pIƒ XΩnep≈ k¶e\Øn\pw CtX Hm∏td‰¿ D]tbmKn°mw (AXn\p≈

tImUv ¢m n¬ tN¿°Ww). DZmlcWØn\v, T1 = T2 + T3. ChnsS T1, T2,

T3 F∂Xv 'time' F∂ ¢m ns‚ H_vPIv‰pIfmWv . '+' F∂ Hm∏td‰¿  D]tbmKn®v

HH:MM:SS amXrIbnep≈ c≠p kabßfpsS XpI I≠p]nSn°mhp∂XmWv.

b. d¨ ssSw t]mfntam¿^nkw/te‰v ss_≥UnMv  (Run time polymorphism)
d¨ ssSan¬ ^wKvj≥ D]-tbm-Kn -°p-tºmƒ ^¶vj≥ \n¿hN\hpambn

_‘n∏n°p∂Xns\ d¨ ssSw t]mfntam¿^nkw F∂v ]dbp∂p. C≥sldn‰≥kv,

t]mbn‚dpIƒ F∂o BibßfmWv CXn\mbn D]tbmKn°p∂Xv.
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\nßfpsS ]ptcmKXn  AdnbpI

1. Um‰sbbpw ^¶vj\pIsfbpw H‰ LSIam°n am‰p∂Xns\

_________ F∂v hnfn°p∂p.
2. Um‰bnte°p≈ A\paXn \nb{¥n°p∂ khntijX

_________ F∂dnbs∏Sp∂p.
3. H_vPIv‰pIƒ km[mcWbmbn _______ ss_≥UnMv

D]tbmKn°p∂p.

4. C++ _________, _________ ss_≥UnMv D]tbmKn°p∂p

5. G¿en ss_≥Unßns\ _________ hnfn°p∂p.
6. te‰v ss_≥Unßns\ _________ hnfn°p∂p.
7. hnhn[ XcØnep≈ C≥sldn‰≥kv GsXms°bmWv?

Xmsg ]dbp∂ t{]m{Kmw ^wKvj≥ Hmh¿temUnMv D]tbmKn®v kaNXpcØns‚bpw

Zo¿LNXpcØns‚bpw hnkvXo¿Ww I≠p]nSn°p∂p. kaNXpcØns‚ hnkvXo¿Ww

I≠p]nSn°m≥ th≠nbpw Zo¿LNXpcØns‚ hnkvXo¿Ww Is≠Øm≥ th≠nbpw

c≠p ^wKvj\pIƒ CXv \n¿hNn°p∂p.Ah c≠n\pw 'area' F∂ ]nXmhmb t]cv

\¬Inbn´ps≠¶nepw Ah c≠nte°pw \¬Ip∂ hneIƒ hyXykvXamWv.

#include<ciostream>

using namespace std;

int area(int s){ //kaNXpcØns‚ hnkvXo¿Ww I≠p]nSn°m≥

return s * s;

}

int area(int s1, int s2){ //NXpcØns‚ hnkvXo¿Ww

return (s1 * s2);         //I≠p]nSn°m≥

}

int main()

{

cout << "Area of Square:" << area(5); << endl;

cout << "Area of Rectangle:"<< area (7,2);

}

Output:
Area of Square: 25

Area of Rectangle: 14

^Mvj≥ t]cp-Iƒ

Hcp-t]m-se-bmWv

(Function names
are same) knt·-®-dp-Iƒ hyXy-kvX-amWv (Signatures

are different)
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\ap°v kw{Kln°mw

tkm^v‰vshb¿ Iºyq´dns\ D]tbmK{]Zamb Hcp D]IcWam°n am‰p∂Xn\m¬,

AXns‚ \n¿ΩmWØn\pw ]cn]me\Ønepw {]tXyI ]cnKW\ BhiyamWv.

as‰mcp XcØn¬ ]d™m¬ tkm^v‰vshb¿ hnIk\w ^e{]Zam°m\pw

]cn]me\Øn\p≈ sNehv Ipd°m\pw ]e XcØnep≈ amXrIIƒ

]co£n°s∏´n´p≠v. kv{SIv®¿Uv  amXrI, t{]mknPd¬ Hmdnb‚Uv amXrI, H_vPIv‰v

Hmdnbs‚Uv amXrI (OOP) apXembh Ahbv°pZmlcWamWv. \qX\hpw

{]NmcØnep≈Xpamb t{]m{KmanMv ̀ mjIƒ OOP amXrI ]n¥pScp∂p. ]ckv]cw

Bibhn\nabw \SØp∂ hkvXp°fpsS (H_vPIv‰pIfpsS) klmbtØmsSbmWv

OOP {]mh¿ØnIam°nbncn°p∂Xv. ChnsS Um‰°v IqSpX¬ {]m[m\yw

\¬Inbncn°p∂p. B[nImcnIa√mØ Um‰bpsS D]-tbm-K-Øn¬ \n∂pw

kwc£Ww e`n°m≥ hnhn[ BIvkkv kvs]kn^bdpIƒ ̂ wKvj\pIfpsS IqsS

Dƒs∏SpØpIbpw sNøp∂p. ]p\cp]tbmKw sa®s∏SpØp∂Xnt\msSm∏w tImUv

hn]peoIcWØn\pw ^e{]Zamb LS\m {IaoIcWØn\pw Ãm‰nIv ssU\manIv

t]mfntam¿^nkw {]mh¿ØnIam°m\pw OOP klmbn°p∂p.

 \ap°v hnebncpØmw

1. A[n-Im-cn-IX C√mØ ^¶vj\pIfn¬ \n∂pw Um‰sb kwc£n°p∂XmWv

__________.
a. t]mfntam¿^nkw b. F≥Iym]vkqtej≥

c. Um‰ A_vkv{Sm£≥ d. C≥sldn‰≥kv

2. t_kv ¢mkns\ __________ F∂pw hnfn°p∂p.

a. ssN¬Uv ¢m v b. k_v ¢m v c. UnssdhvUv ¢mkv d.t]c‚ v  ¢mkv

3. Xmsg ]dbp∂hbn¬ C≥sldn‰≥kv A√mØXv GXv?

a. ssl{_nUv b. aƒ´n∏nƒ c. aƒ´nseh¬ d. aƒ´n¢m v

4. k_v ¢mkn\p XpeyamWv

a. UnssdhvUv ¢mkv b. kq∏¿ ¢mkv

c. t_kv ¢mkv d. CsXm∂pw A√

5. kzm`mhnIambn´p≈ BIvkkv kvs]kn^nb¿ BWv

a. ]ªnIv b. s{s]h‰v c. s{]m´Iv‰Uv d. Ch H∂pa√

6. Xmsg ]dbp∂hbn¬ OOP Bibw A√mØtXXv

a. Hmh¿temUnMv b. t{]mknPd¬ Hmdnb‚Uv t{]m{KmanMv

c. Um‰ A_vkv{Sm£≥ d. C≥sldn‰≥kv
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7. Hcp Um‰°v As√¶n¬ sat Pn\v H∂ne[nIw cq]Øn¬ t{]mk v

sNøs∏Sm\p≈ IgnhmWv.

a. t]mfntam¿^nkw b. F≥Iym]vkqtej≥

c. Um‰ sslUnMv d. C≥sldn‰≥kv

8. C++ Hcp __________ `mjbmWv.

a. H_vPIvSv b. t\m¨ s{]mkn-P-d¬

c. H_vPIv‰v Hmdnbs‚Uv d. s{]mkn-P-d¬

9. Xmsg ]dbp∂hbn¬ OOP s‚ {]tXyIX A√mØtXXv?
a. Um‰sb°mƒ \S]SnIƒ°v {]m[m\yw \¬Ip∂p

b. bYm¿∞ temIØns‚ amXrIbnep≈Xv

c. Um‰sbbpw _‘s∏´ ^¶vj\pIsfbpw H‰ LSIambn Iq´n-bn-W-°p-

∂p.

d. Ch H∂pa√

10. Xmsg ]dbp∂hbn¬ OOP s\ Ipdn®v icnbmbtXXv?

a. Um‰ A_vkv{Sm£s\ ]n¥pW°p∂p

b. t]mfntam¿^nksØ  ]n¥pW°p∂p

c. LS\m]camb t{]m{Kmanßns\ ]n¥pW°p∂p

d. Chsbsb√mw ]n¥pW°p∂p

11. t{]m{KmanMv amXrI F∂mse¥v? t{]m{KmanMv amXrIIfpsS t]scgpXpI.

12. t{]mknPd¬ t{]m{KmanMv kao]\Øns‚ ]cnanXnIƒ Fs¥√mw?

13. H_vPIv‰v Hmdnb‚Uv t{]m{KmanMv amXrI F∂mse¥v? OOP s‚ ASnÿm\

XXzßƒ ]´nIs∏SpØpI.

14. C++ ¬ Fßs\bmWp OOP {]tbmKn®ncn°p∂Xv?

15. F≥Iym]vkqtej≥ F∂mse¥v?

16. ¢m pw H_vPIv‰pw XΩnep≈ hyXymkw Is≠ØpI.

17. t_kv ¢mkv, k_v ¢m v F∂mse¥v? t_kv ¢mkpw k_v ¢mkpw XΩnep≈

_‘w F¥mWv?

18. Um‰ A_vkv{Sm£≥ F∂ Bibw hnhcn°pI. Hcp DZmlcWw \¬IpI.

19. C≥sldn‰≥kns\ ]‰n Hcp eLp hnhcWw FgpXpI.

20. Hcp Im¿ {]h¿Øn∏n°p∂Xn\mbn ÃnbdnwKv, t{_°v, BIvknetd‰¿

apXembh \Ωƒ D]tbmKn°p∂p. Ch D]tbmKn°ptºmƒ B¥cnIambn

F¥mWv kw`hn°p∂Xv F∂p \ap°dntb≠Xn√. GsX¶nepw OOP
Bibhpambn \nßƒ°nXns\ _‘s∏SpØmtam? hniZoIcn°pI.

21. C≥sldn‰≥kv F∂mse¥v? ]p\cp]tbmKØn\v CXv Fßs\

klmbIamIp∂p?
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22. t]mfntam¿^nkw F∂mse¥v? CXv hnhcn°phm≥ Hcp DZmlcWw \¬IpI.

23. OOP F∂ Bibw DZmlcW klnXw hnhcn°pI.

24. kznt®mSp IqSnb Hcp πKv t]mbn≥dv ]cnKWn°pI. kzn®ns‚ {]h¿Ø\w

Fß-s\-bm-bn-cn°pw F∂Xv, GXp kmlNcyØnemWXv D]tbmKn°p∂Xv

F∂Xns‚bpw πKv t]mbn‚n¬ F¥mWv LSn∏n®ncn°p∂Xv F∂Xns‚bpw

ASnÿm\Ønbmbncn°pw. GsX¶nepw OOP Bibhpambn \nßƒ°nXns\

_‘s∏SpØmtam? hniZoIcn°pI.

25. 'Horse ', 'Fish ', 'Bird ' F∂o D]-¢m-kp-Isf D¬∏m-Zn -∏n -®n -cn -°p∂

'LivingBeings' Fs∂mcp t_kv ¢mkv ]cn-K-Wn-°p-I. ]cm-a¿in-®n-cn-°p∂

F√m ¢mkp-Ifpw C≥sl-dn‰v sNøp∂ 'Move ' Fs∂mcp ^wKvj≥

LivingBeings ¢mkn-ep-s≠∂v A\p-am-\n-°p-I. Horse ¢mkns‚ H_vPIvSv

'Move' ^Mvjs\ hnfn-°p-tºmƒ, IpXn-°p∂p F∂m-bn-cn°mw kv{Io\n¬

{]Z¿in-∏n-°p-∂-Xv. AtX-k-abw Fish ¢mkns‚ H_vPIvSv AtX ^wKvjs\

hnfn-°p-tºmƒ \o¥p∂p F∂m-bn-cn°mw kv{Io\n¬ {]Z¿in-∏n-°p-I. Bird
s‚ H_vP-IvSns‚ Imcy-Øn¬ ]d-°p∂p F∂m-bn-cn-°mw. GsX-¶nepw OOP
Bi-b-hp-ambn \nßƒ°n-Xns\ _‘-s∏-Sp-Ømtam? hni-Zo-I-cn-°p-I.


