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BapJw

GXp hn⁄m-\hpw amXr-̀ m-j-bn¬ ]Tn-°m\pw {]Im-i\w sNøm\pw km[n-

°pw. AXn-\p≈ Ah-kcw ]Tn-Xm-°ƒ°v Hcp-t°-≠-Xv, GsXmcp ]T\ k{º-

Zm-b-Øns‚bpw A\n-hm-cy-X-bm-Wv. AXns‚ XpS°-sa-∂- \ne-bv°m-Wv

lb¿sk-°‚dn Xe-Øn¬ `mtj-Xc hnj-b-ß-fnse ]mT]pkvX-I-ßƒ ae-

bm-f-Øn¬ {]kn-≤o-I-cn-°p-∂-Xv.

amXr-̀ m-j-bn-eq-sS-bp≈ hnZym-̀ ym-kw, ⁄m\-k-ºm-Z-\-Øn-\p≈ kpK-a-am¿Kw

F∂-Xn-t\m-sSm∏w kmwkvImcnIØ\n-a-bpsS Xncn-®-dn-b¬ IqSnbm-Wv.

AXp-sIm-≠mWv hnI-kn-X-cm-Py-ßƒ amXr-̀ m-jsb apJy-t_m[\ am[y-a-ambn

kzoI-cn-®n-cn-°p-∂-Xv. C¥y-bn-em-Is´, tZio-b-X-e-Øn-ep≈ {][m\ ]co-£-I-

sf√mw {]mtZ-inI ̀ mj-I-fn¬°qSn \S-Øp-∂-Xn-\p≈ kwhn-[m\hpw D≠mbn

hcn-I-bmWv. Cusbmcp kml-N-cy-Øn¬ \ΩpsS Ip´nIfpw amXr-̀ m-j-bpsS

i‡n-ku-µ-cy-ßƒ Xncn-®-dn-™v hnhn[  hnj-b-ß-fn¬ ⁄m\-\n¿an-Xnbn¬

G¿s∏tS-≠-Xp-≠v. AXn\v Ahsc k÷-cm-°p-I-bmWv Cu ]mT-]p-kvX-I-ß-

fpsS apJy e£yw.

]cn-̀ m-j-s∏-Sp-Ønb ]pkvX-I-ß-fn¬ AXXv hnj-b-ß-fnse kmt¶-XnI ]Z-

ßƒ ]c-am-h[n ae-bm-f-Øn-em-°n-bn-́ p-≠v. \ΩpsS ̀ mj-bn¬ Nnc]cnNnX-amb

Cw•ojv ]Z-ßsf AtX-]Sn kzoI-cn-®n-́ pap-≠v. hnh¿Ø-\Øn\v Xo¿Øpw hg-

ßmØ ]Z-ßsf AtX-co-Xn-bn¬ Xs∂ D]-tbm-Kn-®n-cn-°p∂p. amXr-̀ m-j-bn¬

]Tn°p-∂-h¿°v Bi-b-{KlWw kpK-a-am-°p∂ hn[-Øn-emWv ]mT]pkvX-I-

c-N\ \S-Øn-bn-cn-°p-∂-Xv. AtXm-sSm∏w aebm-f-̀ m-j-bpsS hf¿®bv°pw

Cu {]h¿Ø\w klm-b-I-am-Ip-sa∂v Icp-Xp-∂p.

]mT-]p-kvXIhnh-¿-Ø\ cwKØv \ΩpsS cmPyØv \S∂ hen-sbmcp Im¬sh-

∏m-Wv CXv. {]Ya kwc-w`-sa∂\ne-bn¬ ]e ]cnanXnIfpw ]cn-`m-j-bn¬

h∂n´p≠mImw. ¢mkvap-dn-bn¬ {]tbm-K-Øn¬ hcp-tºm-gmWv Ah-sb√mw

IqSp-X¬ t_m[y-s∏-Sp-I. XpS¿∂v hcp∂ L -́ß-fn¬ Ahsbms° ]cn-l-cn-

°p-∂-Xn-\v F√m A`yp-ZbImw£n-I-fn¬ \n∂pw hninjy A[ym-]-I¿,

hnZym¿∞n-Iƒ F∂n-h-cn¬ \n∂pw A`n-{]m-b-ßfpw \n¿tZ-i-ßfpw {]Xo-£n-

°p-∂p.

tUm.sP. {]kmZv

Ub-d-IvS¿,

Fkv.-kn.-C.-B¿.-Sn. tIcfw
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lllll Iºyq-́ nßnse \mgn-I-°-√pIfpw b{¥-]-

cn-Wmahpw

o FÆ-epw,  kwJym\-k-{º-Zm-b-Øns‚

hf¿®bpw

o Iºyq-́ nMv b{¥-ß-fpsS hf¿®

lllll Iºyq-́ -dns‚ Xe-ap-d-Iƒ

o H∂mw Xe-apd Iºyq-́ -dp-Iƒ

o c≠mw Xe-apd Iºyq-´-dp-Iƒ

o aq∂mw Xe-apd Iºyq-´-dp-Iƒ

o \memw Xe-apd Iºyq-´-dp-Iƒ

o A©mw Xe-apd Iºyq-´-dp-Iƒ

lllll Iºyq-́ nßns‚ ]cn-Wmaw

o t{]m{Km-anwKv ̀ mj-Iƒ

o A¬tKmcn-Xhpw Iºyq-́ ¿ t{]m{Kmapw

o Iºyq-́ nßns‚ kn≤m¥w

{][m\ Bibßƒ

Hcp XcØn-e-s√-¶n¬ as‰mcpXc-Øn¬ Iºyq-́ ¿ C∂v

Pohn-X-Øns‚ an°-hmdpw F√m taJ-e-I-fnepw kzm-

[o\w sNepØns°m≠n-cn-°p∂p. GI-tZiw F√m-

hcpw Xs∂ C∂v Iºyq-´¿ D]-tbm-Kn-°p-∂-h-cm-Wv.

CXn¬ ]ecpw t{]m{Kmw Xbm-dm-°m≥ Ign-hp-≈-hcpw

BWv. Iºyq-´-dns\ \ΩpsS CjvSm-\p-k-cWw

{]h¿Øn-∏n-°pI F∂Xv {ia-I-c-amb {]hr-Øn-bm-

Wv. Db¿∂Xe-Øn¬ Nn¥n-®m¬ Iºyq-́ ¿ kb≥kv,

Iºyq-´¿ D]-tbm-Kn-®p≈ {]iv\ ]cn-lcW-Øns‚

imkv{X-im-J-bm-Wv. Iºyq-´¿ imkv{X-⁄≥-am¿

bYm¿Y Pohn-X-Ønse {]iv\-ßƒ hni-I-e\w

sNøm-\pw, Ah ]cn-lcn°m\pw Ign-hp-≈h-cm-bn-cn-

°Ww. Cu hn⁄m\ imJbv°v A¬tKm-cnX cq]o-

I-cWw t]mse-bp≈ ssk≤m-¥nI hnj-b-ß-fpw,

Iºyq-´¿ Bπn-t°-j≥ Xbm-dm-°¬ t]mep≈

{]mtbm-KnI hnj-b-ßfpw ssIImcyw sNøm-\p≈

tijn-bp-≠v. hnh-c-ß-fpsS hnh-c-W-Øn\pw cq]-am-‰-

Øn\pw DX-Ip∂ A¬tKm-cnX {]h¿Ø-\-ß-fpsS

(kn≤m-¥w, hni-I-e\w, \n¿Ωm-Ww, Imc-y-£-a-X, \S-

∏n¬ hcp-Ø¬, {]tbmKw XpS-ßn-b-h) Nn´-bmb

]T\w Iº--yq-́ ¿ kb≥kv F∂ hn⁄m-\-im-J-bn¬

Dƒs∏-Sp∂p.

Iºyq-´nMv F∂ Bibw ]g-b-Ime A_m-°kp

apX¬ C∂sØ kq∏¿ Iºyq-´¿ hsc-bp≈ b{¥-

ß-fpsS {]h¿Ø-\-ß-fn¬ \n∂v Dcp-Øn-cn™p≠mb-

Xm-Wv. hnhn[ Iºyq-́ nMv b{¥-ß-fpsS ]cn-Wm-a-sØ-

°p-dn®pw Iºyq-́ -dns‚ hnhn[ Xe-ap-d-Isf°pdn®pw

Cu A[ym-b-Øn¬ N¿® sNøp-∂p. IqSmsX t{]m{Km-

anMv ̀ mj-I-fpsS hf¿®-sb-°p-dn®pw Ae≥Syq-dnwKv

F∂ imkv{X-⁄s‚ kw`m-h-\-Isf°pdn®pw

ChnsS hnh-cn-°p-∂p.

1
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H∂mw h¿j Iºyq-´¿ kb≥kv -1. Iºyq´nwKv hn⁄m\imJ

1.1.1.1.1.1.1.1.1.1. Iºyq-́ nßnse \mgn-I-°-√p-I-fpw b{¥-]-cn-Wmahpw
(Computing milestones and machine evolution)

{]mNo-\-Im-eØv a\p-jy≥ FÆp-hm≥ th≠n D]-tbm-Kn-®n-cp-∂Xv I√p-Ifmbn-cp∂p. Ah¿

Npa-cn¬ hc-Iƒ tImdn-bn-́ pw, Nc-Sn¬ sI´p-I-fn´pw hnh-c-ßƒ tcJ-s∏-Sp-Ønbncp∂p. CXns‚

XpS¿®-bmbn a\p-jys‚ Iºyq-́ nMv i-‡nsb b{¥ß-fp-]-tbm-Kn®v sNøp-hm≥ th≠n-bp≈

{iaw \S-∂p. FÆp-∂-Xn-\p≈ ]gbcoXn-Isf°pdn-®pw, ÿm\ob kwJym-\k-{º-Zmb

(Positional Number System) sØ°p-dn®pw \ap°v ChnsS N¿® sNømw.

1.1.1. FÆepw kwJym-k-{º-Zmb (Number System) Øns‚ {Iam-
\pK-X-amb hf¿®bpw (Counting and the evolution of the positional

number system)

Ncn{Xw Fgp-X-s∏-Sp-∂-Xn-\pw F{Xtbm apºv Xs∂ a\p-jys‚ kwJym t_m[hpw FÆ¬

{]{In-bbpw hnImkw {]m]n-®n-cp-∂p. BZna a\p-jy\v Xs∂ “IqSp-X¬”, “Ipdhv” F∂o

Bibßƒ Adn-am-bn-cp∂p F∂v hniz-kn-°-s∏-Sp-∂p. a\p-jy≥ h¿K-ßfpw tKm{X-ßfpw

Bbn Pohn-®-t∏mƒ kz¥w hn`m-K-Øn-sebpw i{Xp-]m-f-b-Øn-sebpw AwK-ß-fpsS FÆw

Adn-tb≠Xv AX-ym-h-i-y-ambn h∂p. B´n≥]-‰-ß-fp-sSbpw a‰v hf¿Øp-ar-K-ß-fp-sSbpw

FÆw IqSp-X-emtWm IpdhmsWm F∂dnbpI  {]m[m-\y-ap≈ hnj-b-am-bn-cp-∂p. FÆ¬

F∂ {]{Inbbv°v BZy-Im-eØv hSn-Ifpw I√p-Ifpw Bbn-cp∂p D]-tbm-Kn-®n-cp-∂-Xv.

C\n \ap°v hnhn[ kwJym- k{º-Zm-b-ßƒ Fßs\ hnI-kn®p h∂p F∂v Nn¥n-°mw.

F¥m-bmepw C∂p ImWp∂ kwJym-- k-{º-Zm-b-ßƒ At\-Im-bncw h¿j-ß-ƒ sIm≠v

hnI-kn®p h∂-Xm-sW∂v \ap°v A\p-am-\n°mw. Cu hnIm-k-Øn\v At\Iw tKm{X-h¿K-

ß-fpw, kwkvIm-c-ßfpw AXn-t‚-Xmb kw`m-h-\-Iƒ \¬In-bn-́ p-≠v. kwJym- k{º-Zmbsa-

∂m¬ kwJy-Iƒ Fgp-Xp-∂-Xn-\p≈ hnhn[ coXn-I-fm-Wv. kwJym- k-{º-Zm-b-Øns‚ {Iam-

\p-K-X-amb hf¿®mNcn{Xw NphsS hnh-cn-°p-∂p.

3000 BC bn¬ Bhn¿`-hn® CuPn-]vjy≥ kwJym k{º-Zm-b-Øn¬ \ap°v XpS-ßmw. Cu

kwJy k{ºZmbw 10 s\ B[mckwJy (Base) Bbn D]-tbm-Kn®p. Cu k{º-Zm-b-Øn¬ 1

apX¬ 9 hscbpw, 10 apX¬ 90 hscbpw, 100 apX¬ 900 hsc-bpw, 1000 apX¬ 9000 hscbpw

hyXykvXamb Nn”-ßƒ (Symbols) D]-tbm-Kn®p. CuPn]vXp-Im¿ kwJy heØp \n∂v

CS-tØm-́ mWv Fgp-Xn-b-Xv. AXm-bXv Hcp kwJy-bn¬ 10 s‚ G‰hpw henb aqeyw hetØ

A‰sØ A°-Øn-\m-bn-cp-∂p.

]n∂oSv kpta-dn-b≥ /_m_n-tem-Wn-b≥ kwJym- k-{º-Zm-b-Øns‚ Ime-L-´-am-bn-cp-∂p.

ChnsS 60 Bbn-cp-∂p B[mc kwJy. CXv skIvkm-P-kn-a¬ kwJymk{º-Zm-b-sa∂v Adn-

b-s∏-́ p. kwJy-bn¬ A°-ßƒ CSØv \n∂v he-tØm-́ mWv Fgp-Xn-bn-cp-∂-Xv. kwJy -k-

{ºm-Z-b-ß-fpsS Ncn-{X-Øn¬ G‰hpw henb B[m-c-kwJy Cu kwJym- k-{º-Zm-b-Øn-\m-

bn-cp-∂p. Ch¿ ]qPyw AS-bm-f-s∏-Sp-Øp-∂-Xn\v Nn”w D]-tbm-Kn-®n-cp-∂n-√. ]t£, ]qPyw

F∂ Bibw \ne-\n-∂n-cp-∂p. ]qPyw tcJ-s∏-SptØ≠n hcp-tºmƒ Ah¿ kwJy-bn¬

Hcp Hgnhv (Space) tcJ-s∏-Sp-Øp-am-bn-cp-∂p.
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-1. Iºyq´nwKv hn⁄m\imJH∂mw h¿j Iºyq-´¿ kb≥kv

2500 BC bn¬ BWv ssN\okv kwJymk{º-Zmbw D]-tbm-Kn-®n-cp-∂-Xv. CXv Ffp-∏-ap-≈Xpw
hfsc kuI-cy-{]-Z-hp-ambn-cp-∂p. 1 apX¬ 9 hsc-bp≈ A°-ßƒ D]-tbm-Kn-®p. 10 Bbn-
cp∂p B[m-c-kw-Jy. Cu coXn°v C∂sØ kwJym-k-{º-Zm-b-hp-ambn hfsc kmZr-iy-ap-
≠m-bn-cp-∂p. apf¶-ºp-Iƒ sIm≠mWv A∂v kwJy tcJs∏-Sp-Øn-bn-cp-∂-Xv.

GI-tZiw 500 BC bn¬ {Ko°v kwJym-k-{º-Zmbw (Atbm-Wn-b≥ kwJym k{º-Zmbw)
hnI-kn-°-s∏-́ p. CXv 10 B[m-c-amb k{º-Zm-b-am-bn-cp-∂p. Ch¿°pw ]qPyw AS-bm-f-s∏-Sp-
Øm≥ Nn”-an-√m-bncp∂p.

tdma≥Im¿ KWn-X-imkv{Xw  {]mtbm-Kn-I- X-e-Øn¬ IqSpXembn D]-tbm-Kn°p∂-Xn\v
XpS°w Ipdn-®p. tdmUv, ]mew XpSßnh-bpsS \n¿Ωm-W-Øn¬ Ch¿ KWnXw D]-tbm-Kn-
®p. 7 Nn”-ßƒ (I,V, X, L, C, D, M) D]-tbm-Kn-®mWv Ch¿ kwJy-Iƒ AS-bm-f-s∏-Sp-Øn-bn-
cp-∂-Xv.

amb≥Im¿ 20 B[m-c-amb kwJym k-{º-Zm-b-am-bn-cp∂p D]-tbm-Kn-®n-cp-∂-Xv. \ΩpsS ssIIm-
ep-I-fn¬ BsI 20 hnc-ep-Iƒ D≈-Xn-\m-emWv 20 F∂ B[mc kwJy kzoI-cn-®-Xv. Cu
kwJym k{ºZmbw icn-bmb tPymXn»mkv{X-\nco-£-W-ßƒ°pw IpSp-X¬ IrXy-amb
Af-hp-Iƒ tcJ-s∏-Sp-Øp-∂-Xn\pw hym]-I-ambn D]-tbm-Kn-®p.

GXm≠v 1500 h¿jw apºmWv C∂v \mw D]tbmKn°p∂ lnµp-̨ -A-d-_nIv kwJym\-k-{º-
Zmbw C¥y-bn¬ ]nd-hn-sbS-pØ-Xv. CXv ÿm\-hne {Ia-ap≈ Hcp Zi-kw-J-ym\ k{ºZmb-
ambn-cp-∂p. CXn¬ ]qPyw AS-bm-f-s∏-Sp-Øp-∂Xn\v {]tXyIw Nn”w D]-tbm-Kn-®p. ]qPy-
Øns‚ I≠p-]n-SnØw, temI-Øn-\p≈ C¥y-bpsS Hcp henb kw`m-h-\-bmbv IW-°m-°-
s∏-Sp-∂p. ]n∂oSv ]e cmPy-ßfpw Cu kwJym-k-{º-Zmbw D]tbmKn®p. C\n \ap°v Iºyq-
´nMv b{¥-ß-fpsS ]cn-Wm-asØ Ipdn®v N¿® sNømw.

1.1.2. Iºyq-́ nMv b{¥-ß-fpsS ]cn-Wmaw
(Evolution of the computing machine)

3000 BC apX¬ 1450 AD hsc-bp≈ Ime-L-´-Øn¬ a\p-jy≥ efn-X-amb -Nn-{X-ß-fn-eq-sS-
bpw, ]n∂oSv Fgp-Øp-I-fn-eq-sSbpw Bi-b-hn-\n-abw \S-Øn-bn-cp-∂p. kwJy-I-fpsS I≠p-
]n-SnØw A_m-°kv F∂ b{¥-Øns‚ I≠p-]n-Sn-Ø-Øn-te°v hgn sXfn-®p. A_m-°-
 mWv BZysØ Iºyq-́ nMv b{¥-ambn Adn-b-s∏-Sp-∂-Xv. Xmsg sImSpØ hnh-c-W-Øn¬
\n∂pw Iºyq-́ ¿ b{¥-]-cn-Wm-a-Ønse Nne {][m\ \mgn-I-°-√p-Iƒ \ap°p ]cn-N-b-s∏-Smw.

a. A_m-°kv (Abacus)

GI-tZiw 3000 BC tbmS-Sp-ØmWv saskm-s∏m-
´m-an-b≥am¿ A_m-°kv I≠p-]n-Sn-®-Xv.
A_m-°kv F∂ hm°ns‚ A¿Yw IW°p-
Iq-´p∂ t_m¿Uv F∂m-Wv. sNdnb Iºn-
bneqsS Nen-∏n-°m≥ Ign-bp∂ apØp-I-fmWv
(Beeds) A_m-°- ns‚ {][m\ LS-Iw. Iºn-
Isf c≠v ̀ mK-ambn hn`Pn-®n-cn-°p-∂p. A_m-
°- ns\ ASn-ÿm\ KWn-X-{In-b-Iƒ sNøm-\p≈ BZysØ D]-I-c-Wambn IW°m-°p∂p.

A_m-°- ns‚ Nn{Xw 1.1. ¬ ImWn-®n-cn-°p∂p.

Nn{Xw 1.1 A_m-°kv
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b. \m∏n-b-dns‚ t_mWp-Iƒ (Napier’s bones)

AD 1617 ¬ tPm¨ \m∏n-b¿ F∂ KWnX imkv{X-⁄≥ kwJy-Iƒ tcJ-s∏-Sp-Ønb

Nne Zfip-Iƒ I≠p-]n-Sn-®p. Cu Zfip-Iƒ \m∏n-b¿ t_m¨kv F∂-dn-b-s∏-́ p. CXp-]-

tbmKn®v KpW-\-{In-bIƒ Ffp-∏-Øn¬ sNøm≥ km[n®n-cp∂p. GXp kwJysbbpw 2

apX¬ 9 hsc-bp≈ A°-ßƒ sIm≠v KpWn-°m≥ Cu D]-I-c-W-Øn\v Ign-bp-am-bn-cp-∂p.

Hcp KpW-\-{Inbbnse BZ-y-kw-J-ysb {]Xn-\n-[o-I-cn-°m≥ 0 apX¬ 9 hscbp≈ t_mWp-

Ifpw c≠masØ A°-sØ kqNn-∏n-°m≥ ]Xn-s\m∂masØ t_mWpw D]-tbm-Kn-®p.

A_m-°- ns\ Iu≠nwKv s{^bnw F∂pw hnfn-®n-cp-∂p. CXv

ASn-ÿm\ KWnX{Inb-Iƒ sNøm-\p≈ Hcp D]-I-c-W-am-Wv.

CXn¬ ew_am-bp≈ aq∂v hb-dp-I-fn¬ Hmtcm-∂nepw 7 apØp-

Iƒ tN¿Øv ssN\-°m¿ A_m-°- ns\ ]cn-jvI-cn-®p. Hcp

Xnc-›o-\-amb _m¿ 7 apØp-I-sfbpw apI-fn¬ c≠v, Xmsg

A©v F∂ {Ia-Øn¬ hn -̀Pn-°p-∂p. A°-ß-fpsS ÿm\-hn-

e-bv°-\p-k-cn®v apØp-Iƒ {Ia-s∏-SpØn kwJy-I-fpsS k¶-

e-\hpw KpW-\hpw A_m-°- n¬ sNøm-hp∂-XmWv.

A_m-° v {]h¿Øn-°p-∂Xv kwJy-I-fpsS ÿm\-hne {Ia-

Øn-\-\p-k-cn-®m-Wv. A_m-°- n¬ ImWn-°p∂ kwJy \Ωƒ

Fgp-Xnb kwJy hmbn-°p-∂Xp t]mse hmbn-°mw. _mdns‚ Xmsg-̀ mKØv ImWp∂ A©v

apØp-I-fp-sS Hmtcm∂ns‚bpw hne 1 Dw apI-fn¬ ImWp∂ 2 apØp-I-fp-sS Hmtcm∂ns‚bpw

hne 5 Dw BWv. A_m-°- nse _mdn-\cn-In-te°v X≈n \o°nb apØp-Iƒ kwJysb

{]Xn-\n-[nI-cn°p∂p. Nn{Xw 1.1 ¬ AS-bm-f-s∏-Sp-Ønb kwJy 2364.

C∂pw A_m-°kv Ip´n-Iƒ IW°v Iq´p∂Xn\p-th≠n D]-tbm-Kn-°p-∂p. \∂mbv ]cn-io-

en-®m¬ Hcp A_m-°- n¬ Im¬°p-te-‰-dns‚ thK-X-bn¬ IW°p Iq´m\m-Ipw. Nn{Xw 1.2

(a) ImWn-°p-∂Xv H‰- A°-ap≈ c≠v kwJy-I-fpsS k¶-e-\-amWv Nn{Xw 1.2 (b) ImWn-°p-

∂Xv c≠v kwJy-Iƒ (54 Dw 46 Dw) ]c-kv]cw Iq´p-∂-Xm-Wv.

   2 + 1 2 + 6 2 + 4

Nn{Xw 1.2 (a) A_m-°kv
D]-tbm-Kn-®p≈ IW-°v
Iq-́ ¬

Nn{Xw 1.2 (b) A_m-°kv D]-tbm-Kn-®p≈ IW-°pIq-́ ¬

 54 + 46 = 100

Iym-cnsb CS-tØm´p

\o°n Iq´p-tºmƒ 100

In´pw

 54 + 46 = 9(10)54
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{]bm-k-ap≈ KpW-\-{In-b-Iƒ k¶-e-\-Øn-eqsS Ffp-∏-am-°m≥ klm-bn-°p∂ temKcnX

]´nI 1614 ¬ Is≠-Øn-bXpw tPm¨ \m∏n-b-dm-Wv.  \m∏n-b¿ t_mWp-Iƒ Nn{Xw 1.3 ¬

ImWn-®n-cn-°p-∂p.

\m∏nb¿ t_mWns‚ kv{Sn∏p-Iƒ Xh-W-I-fpsS ]´n-I-bmWv. 2x kwJy, 3x kwJy XpS-
ßnb hne-I-fmWv Hmtcm NXp-c-Ønepw \¬Ip-∂-Xv. ]s£ ]Øp-Ifpw H∂pIfpw Fgp-Xn-
bn-cn-°p-∂-Xv bYm-{Iaw Ncn™hc-bpsS apI-fnepw Xmsg-bp-am-Wv. Hcp henb kwJysb
H‰ A°w sIm≠v KpWn-°m≥ \m∏n-b¿ t_m¨ A\p-tbm-P-yam-Wv. DZm-l-c-W-ambn 425928

s\ 7 sIm≠v KpWn-°-W-sa-∂n-cn-°-s´, BZyw 4,2,5,9,2,8 F∂o A°-ß-fpsS kv{Sn∏p-Iƒ
bYm-{Iaw ASp-°pI F∂n´v 7\v t\sc-bp≈ NXp-c-ßƒ {i≤n-°pI (Nn{X-Øn¬ ]®-°-
f¿ \¬In-bn-cn-°p-∂p) C\n A°-ßƒ hmbn-°p-I. Ncn™ tcJ-bn¬ D≈ A°-ßƒ
Iq´n-°m-Wn-°-Ww. At∏mƒ DØcw 2(8+1) (4+3) (5+6) (3+1) (4+5)6. AXm-bXv 297 (11)

496. 11 Hgn-sI-bp≈ F√m A°-ßfpw IrXy ÿm\-Øm-Wv. 11 se 10 CS-tØm v́ Iymcn
(carry) sNøp-I. At∏mƒ 29 (7+1) 1496 F∂m-Ip-∂p. Aßs\ KpW-\-̂ -e-amb 2981496

F∂ kwJy e`n-°p-∂p.

Nn{Xw 1.3 tPm¨\m-∏n-bdpw (1550 ̨  1671) \m∏n-b¿ t_mWp-Ifpw

Nn{Xw 1.4 \m∏n-b¿ t_m¨ D]-tbm-Kn-®p≈ KpW\w

7 × 425928 = = 2 (8+1) (4+3) (5+6) (3+1) (4+5) 6
= 2 9 7 (11) 4 9 6 = 2981496
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c. ]mkvIsse≥ (Pascaline)

sªbvkn ]mkvI¬ F∂ {^©v KWnX imkv{X-⁄\mWv BZy-ambn Im¬°p-te-‰¿
\n¿Ωn-®Xv. 1642 ¬ Xs‚ 19˛masØ hb- n-emWv At±lw Iºyq-´nMv b{¥w \n¿Ωn-®-Xv.
B b{¥-Øn\v c≠v kwJyIƒ Iq´m\pw Ipd-bv°m\pw Ign-bp-am-bn-cp-∂p. IqSmsX
Bh¿Ø\ {]{In-bbn-eqsS KpW-\hpw lc-Whpw sNøm≥ B b{¥-Øn\p Ign-bp-am-bn-cp-
∂p. SmIvkv If-£≥ kq∏¿sshkk-dmb Xs‚ ]nXm-hns\ klm-bn-°p-∂-Xn-\mWv
]mkvI¬ Cu b{¥w I≠p-]n-Sn-®-Xv. Cu b{¥-Øn¬ At\Iw N{I-ßfpw Knb-dp-Ifpw
knen-≠-dp-Ifpw D]-tbm-Kn-®n-cp-∂p-. Cu b{¥-Øns\ ]mkvIsse≥ F∂v hnfn-®p. (Nn{Xw 1.5)

20,81 F∂o kwJy-Iƒ ]mkvI-sse≥ D]-tbm-Kn®v Iq´p-∂-Xns‚ Hcp DZm-l-cWw \ap°v
]cn-tim-[n-°mw. 6 A°-ßsf {]Xn-\n-[m\w sNøp∂ 0˛6 N{I-ßfmWv icn°pw ]mkvI-
sse-\n¬ D≠m-hp-I. Nn{X-Øn¬ ̨  (Nn{Xw 1.6) ̨  4 A°-ßƒ {]Xn-\n-[o-I-cn-°p∂ 4 N{I-
ß-fmWv D≈Xv, heØv \n∂v CS-tØm´v N{Iw ̨  1, N{Iw ̨  2, N{Iw ̨  3, N{Iw ̨  4 F∂n-

(Nn{Xw 1.5) sªbvkn ]mkv°¬ (1623 ̨  1662) Dw ]mkvI-sse\pw

Nn{Xw 1.6. ]mkvI-sse≥ D]-tbm-Kn-®p≈ k¶-e\w

1. Dialing the digit 2 of 20 2. Dialing the digit 8 of 81

3. Dialing the digit 1 of 81 4. Sum of 20 and 81, 101 on Pascaline

Pascaline wheel
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ßs\ Chbv°v bYm{Iaw t]cv \¬Imw. 20 Ub¬ sNøm≥ BZyw \nßƒ 2 \p t\sc-

bp≈ hnS-hn¬ hnc¬ Aa¿Øn N{Iw 2 XmsgsØ tÃm∏-dn¬ ap´pw-hsc he-tØm v́ Xncn-
°p-I. Cu Id°w 2 s\ b{¥-Øn¬ tcJ-s∏-Sp-Øp-∂p. Ct∏mƒ b{¥-Øn¬ 0020 F∂

kwJy sXfn-bp-∂p.

81 tcJ-s∏-Sp-Øm≥ apºv sNbvXXv t]mse BZyw N{Iw˛2se 8\v t\sc-bp≈ hnShn¬

hnc-ea¿Øn Xmsg tÃm∏-dn¬ ap´pw-hsc Xncn°p-I. N{Iw˛2, 9 F∂ kwJy IS-°ptºmƒ

]mkvI-sse-\n-\p-≈nse Knb¿ _m°n H∂ns\ N{Iw ˛ 3¬ tcJ--s∏-SpØp-Ibpw b{¥-

Ønse kwJy 0100 F∂mhp-Ibpw sNøpw. C\n 81 se 1 s\ tcJ-s∏-Sp-Øm≥ N{Iw˛ 1

Xncn-°pI. Ct∏mƒ b{¥-Øn¬ 0101 F∂ kwJy sXfn-bp-∂p. AXm-bXv 20+81=101.

d. se_-\o-kns‚ Im¬°p-te-‰¿ (Leibniz’s calculator)

1673¬ P¿Ω≥ KWnX imkv{X-⁄\pw XXz-Nn-¥-I-\p-amb tKmSvss{^Uv hneyw h¨

se_-\nkv sÃ∏v d°-W¿ F∂ t]cn¬ Hcp IW-°p-Iq-´¬ b{¥w \n¿Ωn-®p. ]mkvI-

ens‚ b{¥-Øns‚ sa®s∏SpØnb Hcp cq]-ambn-cp∂p CXv. ]mkvI-ens‚ Bi-bw Ipd®p

IqSn hnI-kn-∏n®v KpW-\-Øn\pw lc-W-Øn\pw D]-tbm-Kn-°mhp∂ Xc-Øn-em-bn-cp-∂p Cu

Nn{Xw 1.7. tKmSvss^Uv hneyw-thm¨ se_-\okpw (1646˛1716) se_-\okv Im¬°p-
te-‰dpw

b{¥w Xbm-dm-°n-b-Xv. ]n∂oSv se_-\okv Cu b{¥w hnP-b-I-c-ambn hn]-Wn-bn-en-d-°n-.
At±lw {]tX-y-I-ambn D]-tbm-Kn® {Uw BIr-Xn-bn-ep≈ Knb-dp-Iƒ ]n∂oSv ]e
IW°pIq´¬ b{¥-ß-fp-tSbpw \n¿Ωm-W-Øn\v ASn-ÿm-\am-bn.

e. PmIvth-Uns‚ Xdn  (Jacquard’s loom)

1801 ¬ tPmk v̂ tacn PmIvthUv Hcp b{¥-Ødn \n¿Ωn-®p. k¶o¿W-amb Unssk-\p-Iƒ
D]-tbm-Kn-°p∂ sSIvssÃ-ep-IfpsS {]h¿Ø\ßƒ efnXam°m≥ Cu b{¥-Øn\v Ign-
™p. Cu b{¥sØ \nb-{¥n-®Xv kpjn-c-ß-fn-́ n-́ p≈ Im¿Up-I-fm-bn-cp-∂p (]©vUv Im¿Uv).
Cu Im¿Unse Hcp hcn kpjn-c-ßƒ, Hcphcn Unssk-\ns\ {]Xn-\n-[o-I-cn-°p-∂p. Cß-
s\-bp≈ ]e-h-cn-Iƒ tN¿∂-Xm-bn-cp∂p Hcp ]©vUv Im¿Uv. Htc Xc-Øn-ep≈ Im¿Up-
Iƒ {Ia-Øn-¬ ASp°n Nne ]mt‰-Wp-Iƒ°v cq]w \¬In-bn-cp-∂p. ]mt‰-Wp-Iƒ D]-tbm-
Kn®v Bh¿Øn-®p≈ sSIvssÃ¬ \n¿ΩmWw \S-Øn-bn-cp-∂p. hnh-c-ti-J-c-W-Øn-s‚-bpw,
]p\-cp-]-tbm-K-Øn-s‚bpw BZy-cq-]-ambn CXv ]cn-K-Wn-®n-cp-∂p. CXnse ]©vUv Im¿Uv
F∂ Bibw Nmƒkv _mt_Pv Xs‚ As\-e-‰nIv F©n-\nepw ]n∂oSv tlmf-dnØv Xs‚

I≠p-]n-Sn-Ø-ß-fnepw D]-tbm-Kn-®p.
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f.  Un -̂d≥kv F©n≥ (Difference engine)

Iºyq-́ -dns‚ I≠p]nSn-Ø-Øn-te-°p≈ BZy NphSphbv∏v \S-Ønb KWn-X-im-kv{X-⁄-

\mWv Nmƒkv _mt_-Pv. IW-°p-Iq-´¬ b{¥-ß-fn¬ a\pjys‚ CS-s]-S¬ Ign-bp-∂{X

Hgn-hm-°pI F∂-Xm-bn-cp∂p _mt_-Pns‚ kz]v\w. henb KWnXimkv{X-{In-b-Isf sNdnb

Hm∏-td-j-\p-I-fmbn hn`-Pn®v Hcp Hmt´m-am-‰nIv b{¥-Øns‚ XpS¿®-bmb {]h¿Ø-\-Øn-

eqsS \n¿[m-cWw sNøp∂ coXn-bm-bn-cp∂p At±lw Bkq-{XWw sNbvX-Xv. BZyw At±lw

Xbm-dm-°n-bXv Hcp Un -̂d≥kv F©n-\m-bn-cp-∂p. AXn\v KWn-X-{In-b-Iƒ sNøm\pw ̂ ew

{]Z¿in-∏n°m\pap≈ Ign-hp-≠m-bn-cp-∂p. KWnX ]´n-I-Iƒ kam-l-cn-°m≥ 1822emWv

_mt_Pv Un^-d≥kv F©n≥ Xøm-dm-°n-b-Xv. Cu b{¥-Øns‚ \n¿Ωm-W--tØm-Sp-IqSn

GXp-Xcw IW°p Iq´epw sNøm≥ tijn-bp≈ Hcp ]pXnb b{¥-Øns‚ Bibw _mt_-

Pns‚ a\- n¬ cq]o-Ir-X-am-bn.

g. A\-en-‰n-°¬ F©n≥ (Analytical engine)

B[p-\nI Iº-yq-´-dns‚ ]q¿h-Ime cq]-amb A\-en-‰n-°¬ F©n≥ Xbm-dm-°p∂

{]h¿Ø\w 1833emWv Nmƒkv _mt_Pv XpS-ßn-b-Xv. km[m-cW KWn-X-{In-b-{Inb-Iƒ

]cn-l-cn-°p-∂-Xn¬ \n∂pw s]mXp Bh-i-y-Øn-\p-th-≠n-bp≈ IW°p Iq -́ep-Iƒ \S-Øp-

∂-Xn-te-°p≈ Iº-yq-´nwKv b{¥-ß-fpsS hf¿®sb kqNn-∏n-°p-∂-Xm-bn-cp-∂p CXv. Cu

b{¥Øn¬ C∂sØ UnPn-‰¬ Iºyq-́ -dnse ]e LS-I-ßfpw HØp-tN¿∂n-cp-∂p. CXn¬

Nn{Xw 1.8 tPmk^v tacn PmIvthUpw (1752˛1834) PmIvth-Uns‚ Xdnbpw

Nn{Xw 1.9 Nmƒkv _mt_Ppw (1791˛1871) Un -̂d≥kv F©n\pw
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kwJy-Ifpw {]h¿Ø\ ^e-ßfpw kq£n-

°p∂Xn-\p≈ kuI-cy-ap-≠m-bn-cp-∂p.  an¬

(Mill) F∂-dn-b-s∏-Sp∂ t{]mk- -dmWv CXn¬

KWn-X-{In-b-Iƒ sNbvXn-cp-∂-Xv. CXn-\-I-sØ

C≥]p v́/Hu v́]p v́ D]m-[n-Iƒ \n¿tZ-i-ß-f-S-ßnb

]©vUvv Im¿Uv cq]-Øn-em-bn-cp-∂p. \n¿tZ-i-ßƒ

Xbm-dm-°n-b-Xv _mt_-Pns‚ Akn-Ã‚m-bn-cp∂

AKÃ AU InwKv (Agust Ada King) Bbn-cp-∂p.

Aßs\ AKÃ AU InwKv temIsØ

BZysØ t{]m{K-admbn Adn-b-s∏-́ p. A∂sØ

kmt¶-XnIhnZybpsS Ipdhv aqew A\-e-‰n-°¬

F©n≥ ]q¿W-ambn \n¿Ωn-°-s∏-́ n-cp-∂n-√. Hcp amXrIbpw Iºyq-́ ¿ \n¿Ωm-W-Øn-\p≈

F√m XXz-ßfpw _mt_Pv Xbm-dm-°n. Un^-d≥kv F©n-s‚bpw A\e-‰n-°¬

F©ns‚bpw I≠p-]n-SnØw Nmƒkv _mt_-Pn\v “Iºyq-́ dns‚ ]nXmhv” (Father of Com-

puter) F∂ _lp-aXn t\Sn-s°m-Sp-Øp.

h.  tlmf-dn-Øns‚ b{¥w (Hollerith’s machine)

1887 ¬ Ata-cn-°°mc-\mb sl¿Ω≥ tlmf-dnØv (Herman Hollarith) Hcp CeIvt{Sm sa°m-
\n-°¬ ]©vUv Im¿Uv Sm_p-te-‰¿ \n¿Ωn-®p. Cu b{¥-Øn¬ \n¿tZ-i-ßƒ \¬Im\pw
C≥]q-́ ,v Hu v́]p-́ v {]h¿Ø-\-ßƒ°pw ]©vUv Im¿UmWv D]-tbm-Kn-®n-cp-∂-Xv. Im¿Un¬
kpjncßƒ Hcp {]tXyI amXr-Ibn¬ \¬In hnhn[ Xcw Um‰-bv°v cq]w \¬In. 1880 ¬
Ata-cn-°≥ sk≥kkv _yqtdm (US Census Bureau) bv°v [mcmfw Um‰ ]´nIs∏SpØphm\pw
hniIe\w sNøm-\p-ap-≠m-bn-cp-∂p. a\pjy≥  sNøp-I-bm-sW-¶n¬ 10 h¿jtØmfw FSp-
°p∂ Cu tPmen Hcp h¿jØn\p-≈n¬ ]q¿Øn-bm-°m≥ tlmf-dnØv b{¥-Øn\p Ign-
™p. Cu b{¥-Øns‚ G‰hpw henb khn-ti-jX Fs¥-∂m¬ AXv sshZypXn D]-tbm-
Kn®v ]©vUv Im¿Uns\ hmbn-°p-Ibpw, FÆp-I-bpw, Xcw-Xn-cn-°p-Ibpw sNbvXp F∂p-≈-
Xm-Wv. 1896 ¬ tlmf-dnØv Sm_p-te-‰nwKv sajo≥ tIm¿∏-td-j≥ F∂ Iº-\n°v cq]w
sImSpØp.  XpS¿®-bmb eb-\-ßƒ°p tijw 1924 ¬ Cu Iº\n  IBM (C‚¿ \mj-W¬

_nkn-\kv sajo≥) Bbn amdp-Ibpw sNbvXp.

Nn{Xw 1.10 A\-e-‰n-°¬
F©ns‚ amXrI

Nn{Xw 1.11 sl¿a≥ tlmf-dnØv (1860˛1929) tlmf-dn-Øns‚ sk≥kkv b{¥hpw
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i. am¿°v ˛ I (Mark - I)

1944 ¬ tlmhmUv sF°≥ (Howard Aiken) IBM Iº-\n-bnse F©n-\o-b¿amcp-ambn tN¿∂v
Hcp henb CeIvt{Sm sa°m-\n-°¬ Iºyq-́ ¿ \n¿Ωn-®p. Cu b{¥w lm¿hmUv am¿°v˛ I
F∂v Adn-b-s∏´p. Cu b{¥-Øns‚ {]h¿Ø\w _mt_-Pns‚ A\-en-‰n-°¬ F©ns‚
Nph-Sp-]n-Sn-®m-bn-cp-∂p. 23 ÿm\ß-fp≈ kwJy-I-fpsS \mep-hn-[-Øn-ep≈ KWnX {Inb-
Iƒ sNøm≥ Cu b{¥-Øn\v Ign-hp-≠m-bn-cp-∂p. temK-cn-X-hpw, {XntIm-W-anXn {Inb-Ifpw
sNøm-hp∂ Xc-Øn¬ Cu b{¥sØ t{]m{Kmw sNbvXn-cp-∂p. am¿°v̨  I D]-tbm-Kn®v c≠v
kwJy-Iƒ Iq´m≥ GI-tZiw 3 apX¬ 6 sk°≠v hsc kabw FSp-Øn-cp∂p. C≥]p-´v,
Hu´v]p´v F∂o {]h¿Ø-\-ßƒ°p th≠n Cu b{¥w t]∏¿tS∏v doU¿, Im¿Uv doU¿,

Im¿Uv ]©v, ssS∏vssd‰¿ F∂nh D]-tbm-Kn-®p.

Nn{Xw 1.12 tlmhmUv sF°\pw (1900˛1973) am¿°v˛ I Iºyq-´dpw

1.2. Iºyq-́ -dns‚ Xe-ap-d-Iƒ 1.2. Iºyq-́ -dns‚ Xe-ap-d-Iƒ 1.2. Iºyq-́ -dns‚ Xe-ap-d-Iƒ 1.2. Iºyq-́ -dns‚ Xe-ap-d-Iƒ 1.2. Iºyq-́ -dns‚ Xe-ap-d-Iƒ (Generations of computers)

-16˛mw \q‰m≠n¬ XpS°w Ipdn® Iºyq´nwKv b{¥ßfpsS {Iam\pKXamb hnImkamWv

C∂sØ B[p\nI Iºq´dn¬ FØn\n¬°p∂Xv. BZysØ Iºyq-́ ¿ apX¬, \n¿ΩnX

_p≤nbp≈ Iºyq-́ ¿ hsc- A©v Xe-apdbm-bn-́ mWv Iºyq-́ -dns‚ ]cn-Wmaw Fgp-X-s∏-́ n-

cn-°p-∂-Xv. Hmtcm Xeap-dbpw AXns‚ ASn-ÿm-\-b{¥-L-S-I-ßfn¬ hyXym-k-s∏´n-cn-

°p∂p. Xe-apdIƒ Ignbp-t¥mdpw Iºyq-́ ¿ IqSp-X¬ sNdp-Xpw, hne Ipd-™Xpw IqSpX¬

{]h¿Ø-\-£-a-X-bp-≈Xpambn F∂Xv Iºyq-´-dns‚ ]cn-Wm-a-Ønse {]tXy-I-X-bm-Wv.

1. kpta-dn-b≥ kwJ-ym k{º-Zm-bØns‚ as‰mcp t]cmWv ̨ -̨̨ -̨ -̨ -̨ -̨ -̨ -

2. lnµp-̨ -A-d-_nIv kwJ-ym k{º-Zm-bØns‚ {]tXy-I-X-Iƒ Fs¥√mw?

3. _m_n-tem-Wn-b≥ kwJ-ym k{º-Zm-bØn¬ ]qPyw Fßs\-bm-bn-cp-
∂p tcJ-s∏-Sp-Øn-bn-cp-∂-Xv.

4. BcmWv temI-Ønse BZysØ t{]m{Km-a¿.

5. sªbvkn ]mkvI¬ \n¿Ωn® Iºyq´nwKv b{¥w ̨ ˛-˛-˛-˛-˛-˛-˛-˛-˛-˛-˛-˛̨  F∂v
Adn-b-s∏-́ p.

\nßƒ°v ]cn-tim-[n°mw
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hf¿®-bpsS hnhn[ L´-ßsf Bkv]-Z-am°n Iºyq-´¿ ]cn-Wm-a-Ønse hnhn[ Xe-ap-d-
Iƒ NphsS tN¿°p∂p.

$ H∂mw Xe-apd Iºyq-´-dp-Iƒ (1940 ̨  1956)
$ c≠mw Xe-apd Iºyq-´-dp-Iƒ (1956 ̨  1963)
$ aq∂mw Xe-apd Iºyq-´-dp-Iƒ (1964 ̨  1971)
$ \memw Xe-apd Iºyq-́ -dp-Iƒ (1971 ̨  C∂v hsc)

$ A©mw Xe-apd Iºyq-́ -dp-Iƒ (\ne-hn-ep≈Xpw hcm-\n-cn-°p-∂Xpw)

1.2.1. H∂mw Xe-apd Iºyq-́ -dp-Iƒ (1940 ˛ 1956)
(First generation computers 1940 - 1956)

H∂mw Xe-apd Iºyq-́ -dp-Iƒ \n¿Ωn-®Xv hmIzw Syq-_p-Iƒ D]-tbm-Kn-®m-bn-cp-∂p. Cu Xe-
apdbnemWv tÃm¿Uv t{]m{Kmw  (Stored Program) F∂ BibØn\p XpS°w Ipdn-®Xv.
Hcp AS® Syq-_nse iq\-y-X-bn-eqsS sshZ-yp-Xnsb \nb-{¥n-°p∂ D]-I-c-W-amWv hmIzw
Syq_v. Cu knen-≠-dm-Ir-Xn-bn-ep≈ Syq_v kpXm-cy-amb •m v sIm≠m-bn-cp∂p \n¿an-
®ncp∂Xv. ChnsS C≥]p v́ \SØn-bn-cp-∂Xv ]©vUv Im¿Upw t]∏¿tS∏pw D]-tbm-Kn-®mbncp-
∂p. IqSmsX Hu v́]p v́ {]n‚u´p-Ifmbpw \¬In-bncp∂p.

BZysØ Ce-Ivt{Sm-WnIv Iºyq´dmb CeIvt{SmWnIv \yqa-dn-°¬ C‚-t{K-‰¿ B‚ v
Im¬°p-te-‰¿ (ENIAC) Cu Xe-ap-d-bnemWv Dƒs∏-Sp-∂Xv. ENIAC \n¿Ωn-®Xv sP.{]kv]¿
Ct°¿´pw (J. Presper Eckert) tPm¨ hn. tamjven (John V. Mauchly)bpw tN¿∂m-Wv. Cu
b{¥-Øn\v 30˛50 ̂ o‰v Db-chpw 30 S¨ ̀ mchpw D≠m-bn-cp-∂p. 18000 hmIzw Syq_pIfpw,
70000 dPn-Ã-dp-I-fpw, 10000 I∏m-kn-‰-dp-Ifpw Cu b{¥-Øn¬ D]-tbm-Kn-®n-cp-∂p. 1,50,000 w
sshZypXn Cu b{¥w D]-tbm-Kn-®n-cp-∂p. B-Zy-X-e-apd Iºyq-́ -dp-Iƒ hfsc hep∏-ap-≈-h-

Nn{Xw 1.13: ̨  ENIAC Dw hmIzw Syp_pw

bm-bn-cp-∂p. Ch ÿm]n-°m≥ hen-b -ap-dn-I-fm-hi-yambn-cp∂p . Db¿∂ Xm]w ]pdØp

hnSp-∂Xv ImcWw Fb¿I-≠o-j≥ CXns‚ icn-bmb {]h¿Ø-\-Øn\v Bhiyam-bn-cp∂p.

ENIAC \n¿amWw ]q¿Øo-I-cn-°p-∂-Xn\v apºv, thm¨ \yqam≥ (Von Newman) F∂ imkv{X-

⁄≥  Ce-Ivt{Sm-WnIv Unkv{Io-‰v thcnb_n-ƒ Hmt´m-am-‰nIv Iºyq-´¿ (EDVAC) F∂

as‰mcp b{¥w \n¿an-®p. Cu b{¥-Øn¬ Um‰bpw t{]m{Kmapw tiJ-cn®phbv°m-\p≈

saΩdn D≠m-bn-cp-∂p. ]n∂oSv 1952 ¬ Ct°¿ v́ (Eckert) Dw tamjven (Mauchly) bpw tN¿∂v

\n¿an® bqWn-th-gvk¬ Hmt´mam-‰nIv Iºyq-́ ¿ (UNIVAC) Iºyq-́ ¿ Ncn-{X-Ønse Hcp hymh-

km-bnI hnP-b-am-bn-cp-∂p.
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thm¨\yq-ams‚ cq]-L-S\ (Von Neumann architecture)

tPm¨ thm¨ \yqa≥ F∂ KWnX imkv{X-⁄-\mWv C∂v D]-tbmKØnep≈ Iºyq-́ -

dns‚ cq]-L-S\ BZy-ambn \n¿Ωn-®Xv. Cu amXrI thm¨\yq-ams‚ cq]-L-S\

(Architechture) F∂ t]cn¬ {]kn-≤-am-bn. Acn-Ø-a-‰nIv temPnIv bqWn‰pw (ALU) I¨t{Smƒ

bqWn‰pw (CU) AS-ßnb Hcp sk‚{S¬ t{]m nwKv bqWn‰v (CPU), C≥]p-́ v bqWn‰v, Hu v́]p v́

bqWn‰v, Um‰bpw \n¿tZ-ihpw tiJ-cn-°p-∂-Xn-\p≈ tÃmtdPv bqWn‰v F∂nh Dƒs∏-́ -Xm-

Wv  Cu amXr-I. CXn¬ ‘tÃm¿Uv t{]m{Kmw I¨k]v‰v’ D]-tbm-Kn-®n-cp-∂p. AXm-bXv

Um‰bpw t{]m{Kmapw saΩ-dn-bn¬ tiJ-cn-®-ti-j-am-Wv t{]mk nwKv \S-∂ncp∂-Xv.

1943 ¬ {_n´o-jp-Im¿ sImtfmk v

(colossus) F-∂ t]cn¬, P¿Ω≥ `mj-

bnse ktµißƒ UotImUv sNøm≥

Hcp clky tImUv˛t{_°nwKv Iºyq-

´¿ \n¿an®p.  tSman ̂ vf--thgvkv (Tomy Flowers) F∂

F©n-\o-b¿ hmIzw-Syq_v D]-tbm-Kn-®m-bn-cp∂p Cu

b{¥w \n¿Ωn-®n-cp-∂-Xv. sImtfmk- n\v Iºyq-´-

dns‚ hf¿®-bn¬ Imcy-ambn kw`m-h\ sNøm≥ Ign-bm-Ø-Xn\v c≠v Imc-W-

ßƒ Nq≠n-°m-Wn-°-s∏-Sp-∂p. H∂m-a-Xmbn CXv cl-k-y-k-tµ-i-ßƒ UotImUv

sNøm≥ am{X-amWv D]-tbm-Kn-®n-cp-∂-Xv. c≠m-a-Xmbn 1970 hsc Cßs\ Hcp b{¥-

ap--s≠∂ hnhcw cl-k-y-am°n h®n-cp-∂p. AXp-sIm≠p Xs∂ sImtfm- ns‚

{]ikvXn temIw Adn-b-s∏-SmsX t]mIp-Ibpw CXns‚ cq]-I¬∏-\-bn¬ ]¶m-

fn-I-fm-bn-cp∂ hy-‡n-I-fpsS kw`m-h-\-Iƒ ]cn-K-Wn-°-s∏-Sm-Xn-cn-°p-Ibpw sNbvXp.

Nn{Xw 1.14. tPm¨thm¨ \yqam\pw (1903˛1957) \yqams‚ cq]-L-S-\bpw

C≥]p v́

bqWn‰v

sk≥{S¬

t{]mk nMv bqWn‰v

I¨t{Smƒ bqWn‰v

AcnØsa‰nIv/
temPnIv bqWn‰v

Hu v́]p v́

bqWn‰v

saΩdnbqWn‰v
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1.2.2. c≠mwXe-apd Iºyq-́ -dp-Iƒ (1956˛1963)
(Second generation computers (1956-1963)

c≠mwX-e-apd Iºyq-´-dp-I-fn¬ hmIzw Syq_p-Iƒ°v ]Icw {Sm≥kn-Ã¿ D]-tbm-Kn-®p.
1947 ¬ s_¬ et_m-d -́dnbn¬ h®v tPm¨_¿Uo≥, hmƒ´¿ {_ssS≥, hneyw tjm°ven
F∂n-h¿ tN¿∂mWv {Sm≥kn-Ã¿ \n¿Ωn-®-Xv. {Sm≥kn-Ã¿ D]-tbm-Kn®Xp ImcWw Iºyq-
´dns‚ hep∏w, hne, sshZypXn D]-tbm-Kw, Xm]-{]-k-cWw F∂nh IpdbpIbpw {]h¿Ø-
\-tijn, thKX F∂nh h¿[n-°p-Ibpw sNbvXp.

Nn{Xw 1.15 IBM 1401 Dw {Sm≥kn-Ã-dp-Ifpw

c≠mw-X-e-ap-d-bn-emWv t{]m{Km-anMv ̀ mj F∂ Bibw DS-se-SpØ-Xv. Cu Xe-apd ss{]adn

saΩdnbmbn  am·-‰nIv tIm¿ saΩ-dnbpw sk°-≠dn saΩ-dn-bmbn am·-‰nIv UnkvIv saΩ-

dnbpw bYm-{Iaw D]-tbm-Kn-®p. CtX Imebfhn¬ H∂pw ]qPyhpw D]-tbm-Kn-°p∂ sajo≥

emwtKz-Pn-¬ \n∂v kqNIßƒ D]-tbm-Kn-°p∂ Akwªn emwtKzPnte°v t{]m{Kmw

\n¿ΩmWw ]ptcm-Kan®p.  Cw•ojv ̀ mj-bn-se hm°p-Iƒ°v kam-\-amb \n¿tZ-i-ßƒ AS-

ßnb sslseh¬ t{]m{Km-anMv `mj-I-fmb FORTRAN, COBOL  XpS-ßn-bh C°m-e-

ØmWv \ne-hn¬ h∂Xv.  IBM 1401, IBM 1620 Dw F∂nh Cu Xe-ap-d-bnse {]Nmc-ap≈

Iºyq-́ -dp-I-fmbncp∂p.

1.2.3. aq∂mwXe-apd Iºyq-́ -dp-Iƒ (1964˛1971)
(Third generation computers (1964-1971)

aq∂mw-X-e-apd Iºyq-´-dp-Iƒ cq]-Øn¬ hfsc sNdp-Xm-bn-cp∂p. ImcWw Ah sF.kn.

Nn∏v (I C Nn∏v) F∂ b{¥-L-S-I-am-bn-cp∂p D]-tbm-Kn-®n-cp-∂-Xv. At\Iw {Sm≥kn-Ã-dp-Iƒ

Dƒs°m-≈n®p \n¿an® knen-°¨ Nn∏mWv, sF.kn. Nn∏v. sSIvkmkv C≥kv{Sp-a‚ vkv

F∂ Iº-\n-bnse PmIv In¬_n F∂ F©n-\o-b-dmWv sF.kn. Nn∏v \n¿an-®-Xv. sF.kn.

Nn∏v Iºyq-́ -dns‚ hep∏w Ipd-bv°p-I-bpw, Iºyq-́ -dns‚ kv]oUpw Imcy-£-a-Xbpw h¿[n-

∏n-°p-Ibpw sNbvXp. ]n∂oSv aƒ´n seb¿ {]n‚Uv k¿°yq-́ p-]-tbm-Kn°pIbpw am·-‰nIv

tIm¿sa-Ω-dn°v ]Icw IqSp-X¬ thK-Xbpw kw -̀cW tijn-bpap≈ tkmfnUv tÃ‰v saΩ-

dn-I-ƒ D]-tbm-Kn-°pIbpw sNbvXp.
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Cu Xe-apd Iºyq-́ -dp-Iƒ IqSp-X¬ thKXbp≈-h-bpw sshZypX D]-t`mKw Ipd-™-h-bpw
sNehv Ipd-™-h-bp-am-bn-cp-∂p. C‚-t{K-‰Uv k¿°yq-́ p-Iƒ, Ipd®p IqSn sa®-s∏´ sk°-
‚dn tÃmtdPv D]-I-c-W-ßƒ, Iot_mUv, tamWn‰¿ XpS-ßnb C≥]p-́ v, Hu v́]p v́ D]-I-c-W-
ßƒ F∂nh D]-tbm-Kn-°-s∏´p. KWn-X-{In-b-Iƒ ssat{Im sk°-‚n-epw, \mt\m-sk-
°‚nepw ]q¿Øn-bm-°n-bn-cp-∂p.

Cu Iºyq-́ -dp-Iƒ Hcp t{]mk- -dpw saΩ-dnbpw D]-tbm-Kn®v Htc ka-bØv ]e t{]m{Km-ap-
Iƒ {]h¿Øn-∏n®n-cp-∂p. t{]m{Km-anwKv temIsØ Ffp-∏-ap≈ `mj-bmb t_knIv
(BASIC) F∂ sslse-h¬ emwtKzPv Cu Ime-ØmWv Xøm-dm-°nb-Xv. Iºyq-́ -dn\v hnebpw
hep-∏hpw Ipd-™-tXmsS ap≥Im-es-Ø At]-£n®v IqSp-X¬ P\-ßƒ Iºyq-́ dpIƒ D]-

tbm-Kn®p XpS-ßn. IBM 360, IBM 370 F∂nh Cu Xe-ap-dbnse Iºyq-́ -dp-I-fm-Wv.

1.2.4. \memw Xe-apd Iºyq-́ -dp-Iƒ (1971 apX¬ C∂p hsc)

(Fourth generation computers (1971 onwards)

C∂v \mw D]-tbm-Kn°p∂ Iºyq-´-dp-Iƒ Cu Xe-ap-d-bn¬s∏Sp-∂p. Cu Iºyq-´-dp-Iƒ
ssat{Im-t{]m- -k¿ D]-tbm-Kn-°p-∂-Xn-\m¬ Ch ssat{Im
Iºyq-´¿ F∂-dn-b-s∏-Sp-∂p. ssat{Im-t{]m- -k¿ F∂m¬
em¿Pv kvsIbn¬ C‚-t{K-j≥ (LSI) \S-Øn-bn-́ p≈ Hcp knen-
°¨ Nn∏m-Wv. CXn¬ Bbn-c-°-W-°n\v {Sm≥kn-Ã-dp-Iƒ,
sdkn-Ã-dp-Iƒ, I∏m-kn-‰-dp-Iƒ F∂nh Dƒs°m-≈p-∂p.
ssat{Imt{]mk- ¿ \ne-hn¬ h∂-tXmsS Iºyq-́ -dns‚ CPU

Xs∂ H‰ knen-°¨ Nn∏n-te°v Dƒs°m-≈n-°m≥ km[n-
®p. CtXmsS Um‰m-t{]m- knwKv tijn ap≥]-tØ-Xn-t\-°mƒ

Nn{Xw 1.17. VLSI Nn∏v

aqdns‚ \nbaw ]d-bp-∂Xv “sF.kn. Nn∏nse {Sm≥kn-

Ã-dp-I-fpsS FÆw Hmtcm c≠v h¿jß-fnepw Cc-´n®p

sIm≠n-cn-°pw” F∂m-Wv. tKmƒU≥ C. aq¿ F∂

imkv{X-⁄≥ 1958 apX¬ 1965 hsc-bp≈ am‰-ßƒ a\-

 n-em°n 1965 ¬ BWv Cu {]h-N\w \S-Ønb-Xv. ]Øp-h¿jw

IqSn Cu Ahÿ XpS-cp-sa∂v aq¿ {]h-Nn-®p. tIhew Hcp \nco-£-

W-am-sW-¶nepw Cu \nbaw ]n∂oSv 50 sIm√-tØmfw IrXy-ambn ]men-°-

s∏´p F∂Xv Hcp A¤p-X- {]Xn`mk-ambn \ne-\n¬°p∂p.

Nn{Xw 1.16 IBM 360 Dw C‚-t{K-‰Uv k¿Iyq´pw
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h¿[n-®p. C‚-t{K-j≥ skIvbn¬ ho≠pw h¿[n®v VLSI (Very Large Scale Integration) Nn∏p-
Iƒ ]pd-Øn-d-ßn. Cu Xe-apd Iº-yq-́ dpIƒ cq]-Øn¬ hfsc sNdpXpw s]mXpth thKX

Gdn-b-hbpw B-bn-cp-∂p.

]g-b-Im-eØv Hcp apdn \nd-™n-cp∂ Iºyq-́ -dp-Iƒ Ct∏mƒ Hcp ssIsh-≈-bn¬ HXp-ßn.

Ch Iºyq-´¿ irwJ-e-bm¬ ]c-kv]cw _‘n-∏n-°-s∏-´p. XpS¿∂v C‚¿s\‰v t]mep≈

henb s\‰vh¿°pIƒ cq]-s∏-́ p. hne Ipd-bp-Ibpw D]tbm‡r kulr-Z-am-hp-Ibpw  sNbvX-

tXmsS IqSp-X¬ BfpIƒ hy-‡n-]-c-amb Bh-i-yßƒ°p-th≠n Iºyq-´dpIƒ hmßp-

hm≥ XpS-ßn. IBM PC, APPLE II F∂nh Cu Xe-ap-d-bnse {][m-\-s∏´ Iº-yq-´dpIfmWv.

1.2.5. A©mw Xe-apd Iºyq-́ -dp-Iƒ (`mhn Xe-ap-d)

(Fifth generation computers (1956-1963)

A©mw Xe-apd \n¿ΩnX- _p-≤nsb (Artificial Intelligence) ASn-ÿm-\-am-°n-bp-≈-Xm-Wv.

\n¿ΩnX _p≤n F∂Xv a\p-jy-_p-≤n b{¥-Øn¬ k∂n-th-in-∏n-°p∂ coXn-bm-Wv. CØcw-

b{¥-ßfpsS \n¿ΩmWw Ct∏mƒ ]ptcm-K-an°p-IbmWv. kv]o®v d°-·n-j≥, t^kv sd°-

·n-j≥, tdmt_m-́ nIv hnj≥ XpS-ßnb \qX\ taJ-e-I-fn-eqsS \n¿ΩnX _p≤n F∂ Bibw

hnI-kn®v sImt≠-bn-cn-°p-∂p.

a\p-j-y-_p≤n D]-tbm-Kn®v k¶o¿W-{]-iv\-ßƒ \n¿[mcWw sNøp∂ AtX coXn-bn¬ {]iv\-

]-cn-lm-c-Øn-\p-X-Ip∂ Iº-yq-́ ¿ t{]m{Km-ap-Iƒ (Intelligent System) Xbm-dm-°p∂ Iº-yq-́ ¿

kb≥knse Hcp ]T-\-im-J-bmWv \n¿anX _p≤n. ( Atificial Intelligence) Cu taJ-ebnse

{][m\ t{]m{Km-anwKv ̀ mj-I-fmbn PROLOG, LISP F∂nh D]-tbm-Kn-°p-∂p. A©mw Xeapd

Iºyq-́ -dp-Iƒ \ΩpsS km[m-cW ̀ mj-Iƒ ssIImcyw sNøp-∂-Xnepw anSp°v ImWn-°p∂p.

kzbw ]T-\hpw kzbw {Iao-I-c-Whpw Cu Xe-ap-d- Iºyq-́ dpI-fpsS {]tXy-I-X-I-fm-Wv.

BZysØ t{]mk- dmb C‚¬ 4004 \n¿Ωn®Xv 1971 emWv. C‚¬
tIm¿∏-td-j≥ \n¿Ωn® Cu Nn∏n¬ 2300 {Sm≥kn-Ã-dp-Iƒ D]-tbm-
Kn-®p. Nne {][m\ t{]mk- -dp-Ifpw AXnse {Sm≥kn-Ã-dpI-fpsS
FÆhpw NphsS tN¿°p-∂p.

t{]mk- ¿ {Sm≥kn-Ã-dpI-fpsS FÆw

C‚¬ 8086 29,000

tam -́tdmf 68000 (B∏nƒ Iº-yq-́ -dn¬ 68,000

D]--tbm-Kn-°p-∂-Xv.)

C‚¬ s]‚nbw 31,00,000

F.Fw.-Un. sI˛7 2,20,00,000

tIm¿ sF ̨  7 73,10,00,000
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Nn{Xw 1.18. AKÃ AU
ehvtekv (1815˛1852)

1.3. Iºyq-́ -nßns‚ ]cn-Wmaw 1.3. Iºyq-́ -nßns‚ ]cn-Wmaw 1.3. Iºyq-́ -nßns‚ ]cn-Wmaw 1.3. Iºyq-́ -nßns‚ ]cn-Wmaw 1.3. Iºyq-́ -nßns‚ ]cn-Wmaw (Evolution of computing)

hnhcßƒ tiJ-cn-°m-\pw, t{]mk v sNøm-\pw, DØcw {]Z¿in∏n-°m\pw Iºyq-́ nMv  b{¥-
ßƒ D]-tbm-Kn-®p. CXn¬ t{]mkknMv \S-∂n-cp-∂Xv b{¥-Øn-te°v \¬Ip∂ \n¿t±-i-
ßƒ°v A\p-k-cn-®m-bn-cp-∂p. 1940 Ifn¬ \n¿an® BZy-Ime Iºyq-´¿ Hcp Im¬°p-te-‰-
dns\t∏mse Hcp Iq´w {]hr-Øn-Iƒ sNøm≥ am{Xw ]cym-]vX-am-bn-cp-∂p. Cu {]tXyI
Xcw b{¥-ßƒ t{]m{Kmw sNø-s∏-´Xv Hcp \nc sa°m-\n-°¬ kzn®pItfm Pº¿ hb¿
πKv hgntbm Bbn-cp-∂p. {_m©nwKv eq∏nwKv hmN-I-ß-fpsS {]tbm-Khpw k_vdq´o≥ Imfp-
Ifpw Cu b{¥-ßƒ°v A{]m-]y-am-bn-cp-∂p. F∂m-¬ ]n∂oSv Iºyq´dpIƒ Cu {]iv\w
tPm¨thm¨ \yqams‚ tÃm¿Uv t{]m{Kmw I¨k]v‰v D]-tbm-
Kn®v XcWw sNbvXp. Cu Bi-b-{]-Imcw Um‰bpw t{]m{Kmapw
saΩ-dn-bn¬ Bbn-cp∂p tiJ-cn-®n-cp-∂-Xv. Iºyq-́ -dn¬ Cßs\ Hcp-
Iq´w {]hr-Øn-Iƒ sNøm-\p≈ \n¿t±-i-ßfpsS Iq´sØ t{]m{Kmw

F∂v hnfn-®n-cp-∂p.

AKÃ AU ehvtekv
AKÃ AU InwKv: Iu≠kv Hm^v ehvtekv km[m-c-W-bmbn

Adn-b-s∏-´n-cp-∂Xv AU ehvtekv F∂m-bn-cp-∂p. Ah¿ Hcp

Cw•ojv KWnX imkv{X-⁄bmbn-cp-∂p. Nmƒkv _mt_-Pns‚

]´nI 1.1 A©p Xe-ap-d- Iºyq-´-dp-Isf Xmc-Xayw sNøp-∂p.

kmt¶-Xn-I- hmIzw {Sm≥kn-Ã¿   sF.kn ssat{Im B¿´n-̂ n-jy¬

hnZy Syq_v t{]mk- ¿ C‚-en-P≥kv

Hm∏-td-‰nwKv C√ C√ D≠v D≠v D≠v

knÃw

`mj sajo≥ Akwªn ssle-h¬ ssle-h¬ ssle-h¬

Ime-L´w 1940-1956 1956-1963 1964-1971 1971 apX¬ C∂-tØXpw

C∂v hsc hcm\ncn°p∂Xpw

Xe-apd

H∂v c≠v aq∂v \mev A©v

\nßƒ°v ]cn-tim-[n°mw

1. sImtfm-kkv BcmWv \n¿Ωn-®Xv?

2. tÃm¿Uv t{]m{Kmw I¨k]v‰v F∂m¬- F¥v?

3. aqdns‚ \nbaw Fgp-XpI

4. ‘Iºyq-́ -dn\v sajo≥ emwtKzPv am{Xta Xncn-®-dn-bm≥ Ignbq’ ̨  icn/

sX‰v

5. H∂mw Xe-apd Iºyq-´-dp-I-fnse  {][m\ -L-SIamWv ...................



25

-1. Iºyq´nwKv hn⁄m\imJH∂mw h¿j Iºyq-´¿ kb≥kv

Nn{Xw 1.19 tUm. t{Kkv
tlm∏¿ (1906˛1992)

BZysØ sa°m-\n-°¬ P\-d¬ ]¿∏kv Iºyq-́ -dmb A\-e-‰n-°¬ F©n-\n¬ {]h¿Ø-

\-ßƒ Xbm-dm°nbXmWv AU ehvte-kns\ {]i-kvX-bm-°n-b-Xv. AhcpsS  BZy-Ime

t\m´p-Iƒ BZy-sØ A¬tKm-cn-X-ambn IW-°m-°-s∏-́ p. Aßs\ AKÃ AU ehvtekv

temI-Ønse H∂m-asØ t{]m{Km-a-dmbn Adn-b-s∏-́ p.

1.3.1. t{]m{Km-anMv `mj-Iƒ (Proramming language)

t{]m{Km-anMv ̀ mj F∂m¬ Iºyq-´-dn-te°v \n¿tZ-i-ßƒ \¬Im≥ th≠n Xbm-dm-°nb

`mj-bmWv. Iºyq-́ -dns\ \nb-{¥n-°m-\p-X-Ip-∂Xpw A¬tKm-cn-XsØ {]Xn-\n[m\w sNøp-

∂-Xp-amb t{]m{Km-apIsf \n¿Ωn-°m-\p-]-tbm-Kn-°p∂ ̀ mj-bmWv t{]m{KmanwKv ̀ mj.

Iºyq-´-dn¬ D]-tbm-Kn® BZysØ t{]m{Km-anMv ̀ mj-bmWv sajo≥ emwtKz-Pv. sajo≥

emwtKz-Pn¬ ss_\dn A°-ß-fmb ]qPyhpw H∂pw tN¿∂p-≠m-hp∂ Iq´-ß-fmWv D]-

tbm-Kn-°p-∂-Xv. Cu ̀ mj-bpsS I≠p-]n-SnØw t{]m{Km-anßns‚ thK-Xbpw Imc-y-£-a-Xbpw

h¿[n-∏n-®p. F∂m¬ sajo≥ emwtKzPv t{]m{Km-anßn\v ]e ]cn-an-Xn-I-fp-ap-≠m-bn-cp-∂p.

CXn¬ sX‰p-Iƒ I≠p-]n-Sn-°m-\pw Ah Xncp-Øm\pw {]bm-kambn-cp-∂p. H‰-hm-b-\bn¬

A¿Yw {Kln-°m≥ Ign-bmØ Xc-Øn¬ hn]p-e-am-bn-cp∂p sajo≥ emwtKzPv t{]m{Kmw.

sajo-\p-ambn ASp-Ø _‘w ]pe¿Øp-∂-Xn-\m¬ Iºyq-́ -dns‚ LS\ \∂mbn Adn-™m¬

am{Xta Cu ̀ mj-bn¬ t{]m{Km-anMv km[y-am-bn-cp-∂p-≈q.

t{]m{Km-anMv Ipd-®p-IqSn Ffp-∏-am-°m≥ H∂n\pw ]qPy-Øn\pw ]Icw IrXy-amb A¿Yw

\n¿h-Nn-®n-́ p≈ sNdnb Cw•ojv tImUp-Iƒ D]-tbm-Kn-®n-cp∂ Akwªn emwtKz-PmWv ]n∂oSv

\n¿Ωn-°-s∏-́ -Xv. 1949¬ \n¿Ωn® Ce-Ivt{Sm-WnIv Unse tÃmtdPv Hmt´mam‰nIv Im¬°p-

te-‰¿ (EDSAC) F∂ Iºyq-´-dn¬ BZy-ambn Akwªn emwtKzPv t{]m{Km-ap-Iƒ D]-tbm-

Kn®p. t{]m{Kmw FgpØv Ffp-∏-am-°n-sb-¶nepw, Cu ̀ mj-bpsS Aan-X-amb lm¿Uvshb¿

_‘w aqew Iºyq-́ ¿ amdp-tºmƒ ho≠pw-ho≠pw t{]m{Km-ap-Iƒ amt‰≠ ÿnXn-hn-tijw

kwPm-X-am-bn. Cu ̀ mj-bn¬ Fgp-Xnb t{]m{Km-ap-Iƒ Hcp Iº-yq-́ -dn¬ \n∂v as‰mcp Iºyq-

-́dn-te°v am‰p-hm≥ km[-y-am-bn-cp-∂n-√.

Cu {]iv\w t{]m{Km-anMv ̀ mj-I-fpsS temI-Ønse ]pXnb ̀ mj-

bmb sslseh¬  emwtKz-Pns‚ I≠p-]n-SnØ-Øn\v hgn sXfn-®p.

sslse-h¬ emwtKz-Pn¬ Cw•o-jn-te-Xp-t]m-ep≈ hm°p-Iƒ D]-

tbm-Kn-°p-I-bpw, AanX sajo≥ _‘-an-√mØ t{]m{Km-ap-Iƒ

Xbm-dm-°p-Ibpw sNbvXp. sslse-h¬ emwtKzPv ]Tn-°m\pw D]-

tbm-Kn-°m\pw Ffp-∏-amWv. Iºyq-́ ¿ lm¿Uvsh-b¿ ]cn-N-b-an-√m-

Ø-h¿°pw Cu ̀ mj-bn¬ t{]m{Km-ap-Iƒ Xbm-dm-°mw. dnb¿ AUvan-

d¬ tUm. t{Kkvtlm-∏¿ 1952¬ Xbm-dm-°nb A-0 t{]m{Km-anMv ̀ mj

UNIVAC Iºyq-́ dn\v th≠n Xbmdm°nb BZysØ sslse-h¬

emwtKzPv BWv. IBM 370 bv°v th≠n tPm¨ thm°kv Xbm-dm-

°nb FORTRAN Dw, Sow lm¿´pw ssa°v sehn\pw MITbn¬ Xøm-

dm-°nb LISP F∂ ̀ mjbpw sslse-h¬ emwtKz-Pp-Iƒ°v Nne DZm-l-c-W-ß-fm-Wv.
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1.3.2. A¬tKm-cn-Xhpw Iºyq-́ ¿ t{]m{Kmapw
(Algorithm and computer programs)

{]iv\w \n¿[m-cWw sNøm≥ Adn-bm-sa-¶n¬ am{Xta Hcp t{]m{Km-a¿°v icnbmb t{]m{Kmw

Fgp-Xm≥ Ign-bq. AXp-sIm≠v t{]m{Kmw Fgp-Xp-∂-Xn\p apºv Xs∂ {]iv\w \n¿[m-cWw

sNøm-\p≈ {]h¿Ø-\-ßƒ {Iao-I-cn-°-Ww. Cßs\ t{]m{Kmw ]≤-Xn-Iƒ {Iaambn Fgp-

Xp-∂-XmWv A¬tKm-cn-Xw. as‰mcp coXn-bn¬ ]d-™m¬ Hcp {]iv\-Øns‚ {Iao-I-cn-°-

s∏´ ]cn-lmc am¿K-amWv A¬tKm-cn-Xw. A¬tKm-cn-X-Ønse {]kvXmh\IfmWv ]n∂oSv

Hcp t{]m{Km-anMv ̀ mj-bnse \n¿tZi-ß-fmbn am‰-s∏-Sp-∂-Xv.

1.3.3. Iºyq-́ nßns‚ kn≤m-¥w (Theory of computing)

hnhn[ Iºyq-t -́j≥ amXrII-fpw A\p_‘ A¬tKm-cn-X-ßfpw D]-tbm-Kn®v Hcp {]iv\w

Fßs\ ]cn-l-cn-°-s∏-Sp∂p F∂- hnjbw ssIIm-cyw sNøp∂ ]T-\-im-J-bmWv Iºyq-

´nßns‚ kn≤m-¥w. Iºyq-t -́j-s\-°p-dn®v B[n-Im-cn-I-ambn ]Tn-°m≥ Iºyq-́ ¿ imkv{X-

⁄¿ CXns‚ KWn-X-]-c-amb tamU-ep-Iƒ Xbm-dm-°n-bn-cp-∂p. ]e tamU-ep-Iƒ D]-tbm-

K-Øn-ep-s≠-¶nepw Ae≥ SyqdnMns‚ I≠p-]n-Sn-Ø-amb SyqdnMv sajo≥ F∂ tamU-emWv

Cu taJ-e-bn¬ s]mXpsh ]co-£n-°--s∏ -́Xv.

a. Ae≥ Syqdnßns‚ kw`m-h\

Ae≥ Fw SyqdnMv F∂ {_n´ojv KWn-X-im-kv{X-⁄≥ (1912˛1954)

Iºyq-´¿ kb≥kns‚ hf¿®bv°v th≠n At\Iw kw`m-h-\-Iƒ

\¬In-bn-´p-≠v. At±lw Hcp X¿°-imkv{X ]fin-X\pw {In]vt‰m-

{Km-̂ dpw Iº-yq-́ ¿ imkv{X-⁄-\p-am-bn-cp-∂p. A¬tKm-cn-X-Øn-s‚bpw

Iºyq-t´-j-s‚bpw \q-X\ coXn-Iƒ At±lw Xs‚ I≠p-]n-Sn-Ø-

amb SyqdnMv sajo-\n-eqsS \n¿hln-®p. SyqdnwKv sajo≥ Hcp Iºyq-

´-dns‚ ssk≤m-¥nI tamU-em-bn-´mWv Icp-X-s∏-Sp-∂Xv. 1950 Xn¬

Ae≥ SyqdnMv aptºm´p h® tNmZyw “b{¥-ßƒ°v Nn¥n-°p-hm≥

Ign-bptam?” F∂-Xm-bn-cp∂p. ]n∂oSv \S∂ {]h¿Ø-\-ßƒ Iºyq-

´nMv sajo≥ C‚-en-P≥kns‚ ]T-\-Øn\v IrXy-amb ASn-Ød

\¬In. Hcp sNdnb \nco-£-W-Øn-eqsS b{¥-Øns‚ _p≤n (Machine Intelligence) Af-

°m≥ SqdnMv {iaw \S-Øn. ]n¬°m-eØv Cu sSÃv SyqdnMv sSÃv F∂-dn-b-s∏-́ p. Aßs\

Ae≥ SyqdnMv ]n∂oSv Iºyq-́ ¿ kb≥kn-s‚bpw \n¿ΩnX _p≤n-bp-sSbpw (Artifical Intelli-

gence) ]nXm-hmbn Adn-bs∏´p.

b. SyqdnMv b{¥w (Turing Machine)

1936 ¬ Ae≥ SyqdnMv kw`m-h\ sNbvX

Iºyq-´¿ tamU-emWv SyqdnMv b{¥w. CXv

Iºyq-́ -dns‚ DØa amXr-I-bm-Wv. GsXmcp

Iºyq-t -́j≥ {]h¿Ø-\hpw Iptd sÃ∏p-I-

fn-eqsS \S-∏m-°m-sa-∂pw, Hmtcm sÃ∏n\pw

Nn{Xw 1.20: Ae≥ SyqdnwKv
(1912˛1954)

Nn{Xw 1.21. SyqdnwKv b{¥w.
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CS-bn¬ In´p∂ Um‰-sb tiJ-cn®v AXv ho≠pw b{¥-Øn-te°v \¬In, b{¥-Øns\

]pXnb Ah-ÿ-bn-te°v FØn-°m-sa-∂pw, Cu {]h¿Ø\w Bh¿Øn®v Ah-km\ ̂ e-

Øn-te°v FØm-sa∂pw Ae≥ SyqdnMv Nn¥n®p. bYm¿YØn¬ A∂sØ SyqdnMv b{¥-

Øn\v XpS¿®-bmb \n¿tZi-ßƒ°-\p-k-cn®v t]∏¿ tS∏n\p apI-fn¬ Nn”-ßƒ Bte-

J\w sNøm-\p≈ Ign-hm-Wp≠m-bn-cp-∂-Xv.

Cu SyqdnMv b{¥-Øn¬ A\-¥-ambn \ofp∂ Hcp t]∏¿ tS∏v D≠v. CXv bYm¿Y-Øn¬

Iºyq-´¿ saΩ-dnsb t]mse {]h¿Øn°p-∂p. tS∏nse sk√p-Iƒ XpS-°-Øn¬ iq\y-am-

bn-cn-°pw. ]n∂oSv CXn-\p-ap-I-fn¬ \n¿tZ-i-a-\p-k-cn®v H∂pw ]qPyhpw Bte-J\w sNø-

s∏Spw. Aßns\ 0,1,  iq\yw (blank)  F∂o aq∂v Nn”-ßƒ tcJ-s∏-Sp-Øp-∂-Xn-\m¬ Cu

SyqdnMv b{¥w  3˛kn-º¬ SyqdnMv b{¥w F∂-dn-b-s∏-´p. (Nn{Xw 1.22 t\m°p-I). Hmtcm

sÃ∏nepw slUn-\-Sn-bnse sk√n-\-I-Øp≈ Nn”w doUv sNøm-\pw, Nn”Øn¬ am‰w

hcpØn Sm∏ns\ CS-tØmt´m he-tØmt´m Hcp sk¬ \o°m\pw Cu b{¥-Øn\v Ign-hp-

≠v. AXp-sIm≠v Cu b{¥-Øn\v kao] kwJysb (neighbouring number) hmbn-°m\pw

Xncp-Øm\pw Ign-bpw.

Hmtcm L´Ønepw slUv F¥v sNøWw F∂-Xn-\p-≈ \nb-a-Øn-\-\p-k-cn-®mWv SyqdnMv

b{¥-Øns‚ {]h¿Ø\w \n¿h-Nn-°-s∏-́ n-cn-°p-∂-Xv. SyqdnMv b{¥-Øns‚ {]h¿Ø-\-ßƒ

\nb-{¥n-°p-∂-Xn-\p≈ LS-I-ßƒ Ch-bm-Wv.

a. b{¥-Øns‚ Ct∏m-g-sØ Ahÿ.

b. b{¥w Ct∏mƒ doUv sNøp∂ Nn”w

c. b{¥-Øns‚ Ah-ÿm-¥c \nb-a-ßƒ (CXv b{¥-Øns‚ t{]m{Km-am-Wv.)

B[p-\nI coXn-bn¬ ]d-™m¬, SyqdnMv b{¥-Øns‚ tS∏v saΩdn Bbpw doUv/ssd‰v

slUv Cu saΩ-dn-bn¬ Um‰m Fgp-Xp∂ saΩdn _kv Bbpw {]h¿Øn-°p∂p. tS∏n\p

apI-fn¬ BZy-L-́ -Øn¬ Fgp-Xn-bncn°p∂ Nn”ßƒ \ap°v C≥]p-́ mbn ]cn-K-Wn-°mw.

SyqdnMv b{¥-Øns‚ L´ßƒ \ap°v Iºyq-´-dns‚ {]h¿Ø-\-ambn ImWmw. \¬Ip∂

C≥]p-́ n-\-\p-k-cn®v Iºyq-́ ¿ GXv coXn-bn¬ {]h¿Øn-°p-sa∂v, \¬In-bn-cn-°p∂ \nbaw

{]kvXm-hn-°p-∂p. Cßs\ ]e-co-Xn-bnepw {]h¿Ø-\-Øn¬ B[p-\nI Iºyq-́ -dp-ambn kmay-

ap-s≠-¶nepw SyqdnMv b{¥w ]e-Im-cy-Ønepw Iºyq-́ -dn¬ \n∂v hyXy-kvX-am-Wv.

Nn{Xw 1.22: tS∏n\p apI-fn-eqsSbp≈ slUns‚ \o°w
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SyqdnwKv ]co-£Ww

‘Iºyq-´nwKv b{¥hpw _p≤n-i-‡nbpw’ F∂ Kth-jW {]_-

‘Øn¬ Ae≥ SyqdnwKv Hcp ]co-£Ww hnh-cn-°p-∂p≠v CXv

SyqdnwKv sSÃv F∂-dn-b-s∏-Sp-∂p.

Cu ]co-£-W-Øn¬ Hcp a\p-jy-\mb tNmZy-I¿Øm-hpw, a’-cm¿Yn-I-fmbn

Hcp Iºyq-´dpw as‰mcp a\p-jy\pw Bbn-cn°pw D≠m-Ip-I. c≠v a’-

cm¿YnIfpw tNmZy-I¿Ømhpw hyXykvX apdn-I-fn¬ ]c-kv]cw ImWm-\m-

hmØhn[w Bbn-cn°pancn-°p-∂Xv. tNmZy-I¿Ømhv Htc tNmZyw Htc

kabw c≠v a’-cm¿Yn-Iƒ°pw \¬Ip-∂p. DØcw \¬Ip-∂-Xn\v A\p-h-

Zn-°-s∏´ ka-b-Øn\v tijw a’-cm¿Yn-I-fn¬ GXmWv Iºyq-´¿ F∂pw

GXmWv a\p-jy≥ F∂pw tNmZy-I¿Øm-hn\v Xncn-®-dn-bm≥ Ign-™n-s√-

¶n¬ a’-cm¿Yn-bmb Iºyq-´¿ SyqdnwKv sSÃn¬ hnP-b-®-Xmbn IW-°m-

°p-∂p. Cu Iºyq-́ -dns\ _p≤n-bp≈ Iºyq-́ -dmbn Xnc-s™-Sp-°p-∂p. c≠m-

bn-c-am-≠n¬ b{¥-ßƒ Cu ]co-£-W-Øn¬ hnP-bn°pw F∂v SyqdnwKv

{]h-Nn-®p. a\p-jy-kz-̀ mh kmZriyßƒ ]co-£n-°p-∂-Xn\v ]e t{]m{Km-ap-

Iƒ Xbm-dm°n ]e sSÃp-Iƒ \S-Øn-sb-¶nepw CXp-hsc Hcp b{¥hpw

]q¿Wambpw SyqdnwKv sSÃv hnPbn®n-́ n-√.

INTERROGATOR

CONTESTANT

HUMAN

C
ONTESTANT

COMPUTER

Cu A[ym-b-Øn¬ hnhn[ kwJym-k-{º-Zm-b-ß-fp-sSbpw FÆ-en-s‚bpw Bhn¿`mhhpw
]cn-Wm-ahpw  \Ωƒ a\- n-em-°n. ]e Iºyq-´nwKv b{¥-ß-fpsS {]h¿Ø-\-ßfpw
\Ωƒ ]cn-N-b-s∏-́ p. B[p-\nI Iºyq-́ -dns‚ LS\ a\- n-em-°n. Iºyq-́ nw-Kns‚ ]cn-
Wm-a-sØ-°p-dn®v N¿® sNbvXp. hnhn[ t{]m{Km-anMv ̀ mj-Isf Ipdn®pw Iºyq-́ -dns‚
Xe-ap-d-I-sf-°p-dn-®pw, A¬tKm-cnXßsf-°p-dn®pw \Ωƒ hni-Z-ambn a\- n-em-°n. Ah-
km-\-ambn \Ωƒ Iºyq-t -́js‚ kn≤m-¥sØ-°p-dn®pw Ae≥ Syqdnw-Kns‚ kw`m-h-
\-I-sf-°p-dn®pw SyqdnwKv b{¥sØ°pdn®pw D≈ Adn-hp-Iƒ t\Sn.

\ap°v kw{K-ln°mw
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-1. Iºyq´nwKv hn⁄m\imJH∂mw h¿j Iºyq-´¿ kb≥kv

{ltk-zm-Øc tNmZ-y-ßƒ

1. amb≥ kwJym\ k{ºZmbØns‚ t_kv F¥v?

2. {Ko°v kwJym\ k{ºZmbw ............ F∂-dn-b-s∏-Sp-∂p.

3. ASn-ÿm\ KWnX {Inb-Iƒ sNøm-\p-]-tbm-Kn® BZysØ Iºyq-́ -tdXv?

4. temK-cnXw BcmWv I≠p-]n-Sn-®Xv?

5. sªbvkn ]mkvI¬ \n¿Ωn® b{¥-Øns‚ t]cv?

6. temI-Ønse BZysØ t{]m{Km-a¿ Bcv?

7. Iºyq-́ nMv b{¥-ßƒ°v Xncn-®-dn-bm≥ Ign-bp∂ ̀ mj-bm-Wv...........

8. EDVAC s‚ ]q¿W- cq]w Fgp-Xp-I.

9. Hcp km[m-cW Iºyq-́ nMv b{¥-Øns‚ t]sc-gp-Xp-I.

eLp D]-\ymk tNmZy-ßƒ

1. CuPn]vXpIm-cp-sS Ime--L´w apX¬ ssN\o-kp-Im-cp-sS  Ime-L-́ -w hscbp≈ kwJym\-

k-{º-Zm-b-ßƒ hnh-cn-°p-I.

2. lnµp-̨ -A-d-_nIv kwJym\ k{ºZmbw temI-Øn\v \¬Inb kw`m-h-\-sb¥v?

3. amb≥ kwJym\ k{ºZmbhpw tdma≥ kwJym\ k{ºZmbhpw Xmc-Xayw sNøp-I.

4. A_m-°- ns‚ {]tXy-I-X-Iƒ hnh-cn-°p-I.

5. Nmƒkv _mt_-Pns‚ A\-e-‰n-°¬ F©n\pw Un -̂d≥kv F©n\pw Xmc-Xayw sNøpI

123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678

Cu A[ymbw ]Tn®v Xo¿Ø-Xn\v tijw ]Tn-Xmhv B¿Pn-t°≠ tijn-Iƒ

$ Iºyq-́ nßns‚ Ncn-{X-Ønse \mgn-I-I-√p-I-fpsS ASn-ÿm\ hnh-c-ßƒ h¿KoI-cn-

°pI.

$ B[p-\nI Iºyq-́ nMv b{¥-Øns‚ LS\ a\- n-em-°p-I.

$ C∂-sØ temI-Øn¬ tPm¨thm¨ \yqams‚ cq]-I¬∏-\-bpsS kzm[o\w Xncn-

®dnbpI.

$ Iºyq-́ ¿ kb≥knse alm-c-Y-∑msc Xncn-®-dn-bp-I.

$ Hmtcm Xe-apd Iºyq-́ -dns‚bpw kz-̀ mh khn-ti-j-X-Iƒ enÃv sNøp-I.

$ SyqdnMv b{¥-sa∂ Bi-bhpw Ae≥ Syqdnw-Kns‚ kw`m-h-\-Ifpw hnh-cn-°p-I.

]T-\t\ -́ßƒ]T-\t\ -́ßƒ]T-\t\ -́ßƒ]T-\t\ -́ßƒ]T-\t\ -́ßƒ

  amXrItNmZyßƒ
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6. tlmf-doØv b{¥-Øns‚ {]m[m\yw hy‡-am-°p-I.

7. c≠mw temI-a-lm-bp-≤-Im-eØv \S∂ Iºyq-́ nMv b{¥-Øns‚ hf¿® F¥v?

8. aqdns‚ \nbaw F¥mWv? CXns‚ {]m[m\yw hnh-cn-°p-I.

9. Iºyq´¿ ̀ mj-I-fpsS ]cn-Wmaw hnh-cn-°p-I.

10. SyqdnMv b{¥-Øns‚ {]h¿Ø\w hnh-cn-°p-I.

D]-\y-mk tNmZy-ßƒ

1. Iºyq-́ -dns‚ hnhn[ Xe-ap-d-Iƒ enÃv sNbvXv hnh-cn-°p-I.

2. kwJym\ k{ºZmb-Øns‚ ]cn-WmasØ°p-dn®v Hcp skan-\m¿ dnt∏m¿ v́ Xbm-dm-°p-I.

3. 1900 hsc ]pd-Øn-d-ßnb hnhn[ Iºyq-́ nMv b{¥-ßsf°pdn®v hnh-cn-°p-I.
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$ Um‰ t{]mk- nMv

$ Iºyq-́ -dns‚ {]h¿Ø\ bqWn-‰p-Iƒ

$ lm¿Uvsh-b¿

# t{]mk dp-Iƒ

#  aZ¿t_m¿Uv

#  s]cn-s -̂d-ep-Ifpw t]m¿´p-Ifpw

# saΩdn ˛ {]mY-anI saΩdn, ZznXob

saΩdn

# Iºyq-́ -dn¬ saΩ-dn-bpsS D]-tbmKw

#  C≥]p v́ Hu v́]p v́ D]-I-c-W-ßƒ

$ C -̨thÃv

# \n¿am¿P\ am¿K-ßƒ

#  lcnX Iºyq-́ nwKv

$ tkm v̂‰vvshb¿

# knÃw tkm^v‰ v vsh-b¿ (Hm∏-td -

‰nMvknÃw, ̀ mj t{]mk- dpIƒ, bq´n-

en‰n  tkm^v‰vshb¿)

# Bπn-t°-j≥ tkm v̂‰vvsh-b¿ (s]mXp

D]-tbm-Kw, {]tXyI D]-tbmKw)

# kzX{¥ Hm∏¨ tkmgvkv tkm^v‰vsh-

b¿

# {^osh-bdpw sjb¿sh-bdpw

# DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vsh-b¿

(Proprietary software)

$ lyqa¨shb¿/ssehvsh-b¿

{][m\ Bibßƒ
C∂sØ temIØv \ap°v Iºyq-́ -dp-Ifpw AXns‚ D]-

tbm-K-ßfpw ]cn-N-b-ap-≠v. \¬Ip∂ \n¿tZ-i-ßƒ°-

\pk-cn®v Um‰ kzoI-cn-°p-Ibpw t{]mk v sNbvXv

Hu v́]p v́ {]Z¿in-∏n-°pIbpw sNøp∂ thK-X-tb-dnb Hcp

Ce-Ivt{Sm-WnIv D]-I-cWamWv Iºyq-́ ¿. Hcp Iºyq-́ ¿

knÃ-Øns‚ ASn-ÿm\ cq]-I¬∏-\-bpsS Ah-tem-

I\w Cu ]mT-̀ m-KØv Ah-X-cn-∏n-°p-∂p. Hcp Iºyq-́ ¿

knÃØns‚ hnhn[ LSI-ßƒ Fßns\ {Iao-I-cn-°-

s∏-´n-cn-°p∂p F∂pw, Hcp {]tXyI Npa-Xe \n¿∆-ln-

°m≥ GsX√mw {]h¿Ø-\-ßƒ \S-Øp∂p F∂pw

ChnsS N¿® sNøp-∂p. Hcp Iºyq-´-dn\v {][m-\-ambpw

c≠v LS-I-ß-fm-Wp-≈-Xv. lm¿Uvsh-bdpw tkm v̂‰vsh-

bdpw. Hcp Iºyq-́ ¿ kwhn-[m-\-hp-ambn _‘-s∏´ F√m

`uXnI L-SI-ß-tfbpw lm¿Uvsh-b¿ F∂v kqNn-∏n-

°p∂p. Hcp \n¿±njvS {]hrØn sNøp∂ lm¿Uv-sh-b-

dn-\p≈ Hcp Iq´w \n¿t±-i-ß-fmWv tkm^v‰v-shb¿.

Iºyq-́ ¿ D]-tbmKn®v \nXy-Po-hn-X-Ønse GsX-¶nepw

{]iv\w \ap°v ]cn-l-cn-t°-≠-n hcp-tºmƒ, Um‰ t{]m-

k v sNbvXv AXn-\m-h-iy-amb hnh-c-ßƒ \mw DXv]m-

Zn-∏n-°p-∂p. Cu A[ym-b-Øn¬ BZyw Um‰ t{]mk-

 nßns‚ Bi-b-ßƒ Ah-X-cn-∏n-°p-I-bpw, Um‰

t{]mk- nßn\v Hcp Iºyq-́ -dns‚ {]h¿Ø\ ̀ mKßƒ

klm-bn-°p-∂Xv Fßs\ F∂v N¿®-sN-øp-Ibpw sNøp-

∂p. AXn-\p-tijw hnhn[ lm¿Uvsh-b¿ LS-I-ßƒ

Ah-X-cn-∏n-°p-∂p. AXn\p tijw Ce-Ivt{Sm-WnIv thÃv,

Ah-bpsS \n¿am¿÷\ coXn-Iƒ, lcnX Iºyq-́ n-ßns‚

Bibw F∂n-h- hnh-cn-°p-∂p. ]n∂oSv hnhn-[-X-c-Øn-

ep≈ Iºyq-́ ¿ ̀ mj-Iƒs°m∏w tkm v̂‰vshb-dp-I-fpsS

hni-Z-amb Xcw-Xncnhpw \¬In-bn-cn-°p-∂p. Hm∏¨

tkmgvkv, {^osh-b¿, sjb¿ shb¿, DS-a-ÿm-h-Im-i-

ap≈ tkm v̂‰vsh-b¿ F∂n-h-bpsS Bi-b-ßsf°pdn®pw

\Ωƒ N¿® sNøp-∂p.

3
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3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv 3.1. Um‰ t{]m - nßv (Data Processing)

hnh-c-ßƒ e`n-°p-∂-Xn-\mbn Um‰-bn¬ \S-Øp∂ Hm∏-td-j≥ AYhm {]h¿Ø-\-ß-sf-
bmWv  Um‰ t{]mk- nßv F∂v kqNn-∏n-°p-∂-Xv. kwJy-, ]Zw, Afhv, XpI XpS-ßnb
Akw-kv-Ir-X-h-kvXp-XIfpw A°-ßfpw Um‰ {]Xn-\n-[o-I-cn-°p-∂p. CXv t{]mk v
sNømt\m ssIImcyw sNømt\m km[n°pw. A¿∞-hØm-btXm t{]mk- v sNbvXtXm
Bb Um‰-bpsS cq]amWv C≥^¿ta-j≥ (hnh-cw). CXv \ΩpsS Adnhv h¿≤n-∏n-°p-Ibpw
Xocp-am-\-ßƒ FSp-°m≥ klm-bn-°p-
Ibpw sNøp-∂p. Nn{Xw 3.1 ¬ ImWn-®n-cn-
°p-∂Xv t]mse Um‰ t{]mk nßv Bdp
L -́ßfneqsS IS-∂p-t]m-Ip-∂p.

a) Um‰ tiJ-cWw (Data Capturing)

b) Um‰sb C≥]p v́ sNøp-∂p.
(Input of Data)

c) Um‰ kw -̀cWw/kam-l-cn-°¬

d) t{]mk- nßv/Um‰ ssIImcyw
sNøp-∂p.

e) hnh-c-w Hu v́]p v́ sNøp-∂p.

f) hnh-c-w hnX-cWw sNøp-∂p.

\ap°v Cu L -́ßsf hni-Z-ambn ]cn-tim-
[n-°mw.

Um‰ tiJ-cWw (Data Capturing): Um‰ t{]mk- n-ßns‚ BZy-L-´-am-WnXv. ChnsS Dd-
hnS tcJ-Iƒ (source document) F∂-dn-b-s∏-Sp∂ Hcp t^mdw, Um‰ IrXy-ambn tiJ-cn®v
{Iao-I-cn-°m≥ D]-tbm-Kn-°p-∂p.

C≥]p v́: Cu L -́Øn¬ Dd-hnS tcJ-Iƒ hgn tiJ-cn® Um‰ t{]mk v sNøp-∂-Xn-\mbn
Iºyq-́ -dn\v \¬Ip-∂p. F∂m¬ C°m-eØv ]e- k-µ¿ -̀ß-fnepw Dd-hnS tcJ-Iƒ D]-tbm-
Kn-°msX Xs∂ Iºyq-́ -dn¬ t\cn v́ Um‰ \¬Ip-∂p.

Um‰ kw -̀cWw: Cu L-́ -Øn¬ Um‰ t{]mk- n-ßn\v Bh-iy-amb C≥]p v́ sNbvX Um‰
kw -̀cn-°-s∏-Sp∂p. t{]mk- n-ßn-\v -tijw e`n-°p∂ hnh-c-ßfpw kw -̀cn-°-s∏-Sp-∂p.

t{]mk v: Iºyq-́ -dn¬ kw -̀cn-®n-cn-°p∂ Um‰, t{]mk- n-ßn-\p-th≠n Xncn-s®-Sp-°p-∂p.
t{]mk- n-ßns‚ ̀ mK-ambn IW-°p-°q-́ ¬, Xcw-Xn-cn-°¬, Xmc-Xayw sNø¬, {IaoI-cWw,
kw{K-ln-°¬, Acn-s®-Sp-°¬ XpS-ßnb {]h¿Ø-\-ßƒ \S-Ø-s∏-Sp-∂p.

Hu v́]p v́: Cu L-́ -Øn¬ t{]mk v sNbvXv FSpØ Um‰ hnh-c-Øns‚ cq]-Øn-emWv e`n-
°p-∂Xv. Hu´v]p´ns\ ̀ mhn Bh-iy-ßƒ°p th≠n kw`-cn-°mw. CXv a‰v kµ¿`-ßfn¬

hnhc \n¿Ωm-W-Øn\v D]-tbm-Kn-°mw.

hnh-c-ß-fpsS hnX-cWw: Hu´v]p´v L´-Øn¬ \n∂pw e`y-am-Ip∂ hnh-c-ßƒ KpW-t`m-

‡m-°ƒ°v hnX-cWw sNøs∏Sp-∂p. Ah¿ Cu hnh-c-ßƒ ASn-ÿm-\-am°n Xocp-am-\-

Nn{Xw 3.1 Um‰ t{]mk- n-ßns‚ L -́ßƒ

Um‰ tiJ-cWw

C≥]p v́

t{]mk-knMv

Hu´v]p´v

hnX-cWw

kw`-cWw
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ßƒ FSp-°p-Ibpw {]iv\-]-cn-lmcw Is≠-Øp-Ibpw sNøp-∂p. Um‰ t{]mk- n-ßn¬ AS-

ßn-bn-cn-°p∂ {]h¿Ø-\-ßƒ \Ωƒ I≠-t√m. Cßn-s\-bp≈ {]hrØnIƒ \S-Øm≥

th≠n-bmWv Iºyq-´-dp-Iƒ cq]-I¬∏\ sNbvXn-´p-≈-Xv.  Iºyq-´-dns‚ {]h¿Ø\ `mK-

ßƒ Fß-s\-bmWv {Iao-Icn®n-cn-°p-∂Xv F∂v \ap°v t\m°mw.

3.2.3.2.3.2.3.2.3.2. Iºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒIºyq-́ -dns‚ {]h¿Ø\ LS-I-ßƒ
(Functional units of a Computer)

h¿j-ß-fmbn Iºyq-´-dp-Iƒ, AXns‚ hep-∏w, cq]w, hne, {]I-S\w

F∂n-h-bn¬ hyXy-kvXX ]pe¿Øp-∂p-s≠-¶nepw AXns‚ LS\ ASn-

ÿm-\-]-c-ambn H∂p-X-s∂-bm-Wv. A[ymbw 1 ¬ N¿® sNbvXXp

t]mse KWn-X-im-kv{X-⁄\pw Iºyq-́ ¿ imkv{X-⁄-\p-amb tPm -̈

thm¨ \yqam≥ BWv Cu ASn-ÿm-\-LS\ \n¿t±-in-®n-́ p-≈-Xv. CXn¬

C≥]p´v bqWn‰v, sk≥{S¬ t{]mk- nwMv bqWn‰v (CPU), kw`-cW

bqWn‰v, Hu v́]p v́ bqWn‰v F∂o {]h¿Ø\ ̀ mK-ßƒ AS-ßn-bn-cn-°p-∂p. (Nn{Xw 3.2. {i≤n-

°pI) CXnse Hmtcm bqWn‰pIfpw Hcp {]tXyI {]hrØn \n¿∆-ln-°m≥ \ntbm-Kn-°-

s∏-́ ncn-°p-∂p. Cu LS--I-ß-fpsS {]h¿Ø-\-ßƒ \ap°v N¿® sNømw.

Nn{Xw 3.2 Iºyq-́ -dns‚ ASn-ÿm\ cq]-L-S\

tPm¨thm¨
\yqam≥ (1903 - 1957)

Um‰b
pw

\n¿t±-i
-ßfpw

C≥]p v́
bpWn‰v

kw`-cW LSIw

I¨t{Smƒ
bqWn‰v

AcnØta‰nIv

temPnIvbqWn‰v

cPn-Ã-dp-Iƒ

sk≥{S¬ s{]mk-
knwKv bpWn‰v

Hu´v]p´v
bqWn‰v

hnhcw
(^ew)

a) C≥]p v́ bqWn‰v (Input unit)

tiJ-cn® Um‰bpw Ah- t{]mk- v sNøm-\p≈ \n¿t±-i-ßfpw Iºyq-́ -dnte°v \¬Ip∂Xv

C≥]p v́ bqWn‰v hgn-bm-Wv. Ah saΩ-dn-bn¬ kw`cn°s∏-Sp-∂p. A°-w, A£-c-w, Nn{Xw,

i_vZ-w, hoUn-tbm- XpS-ßnb ]e cq]-ß-fnepw Um‰ ImW-s∏-Sp-∂p. Cßn-s\-bp≈ Um‰-

Iƒ Iºyq-´-dn-te°v sImSp-°p-hm≥ ]eXc-Øn-ep≈ D]-I-c-W-ßƒ D]-tbm-Kn-°p-∂p.

Iot_m¿Uv, aukv, kvIm\¿, ssa°v, UnPn-‰¬ Iymad XpS-ßn-b-h-bmWv km[m-c-W-bmbn

D]-tbm-Kn-°p∂ C≥]p v́ D]-I-c-W-ßƒ. Npcp-°-Øn¬ C≥]p v́ bqWn‰v \S-Øp∂ {]h¿Ø-

\-ßƒ Xmsg sImSp-Øn-cn-°p-∂p.
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1. \n¿t±-i-ßfpw Um‰bpw ]pd-ta-\n∂v kzoI-cn-°p-I.

2. Cu \n¿t±-i-ßfpw Um‰bpw Iºyq-´-dn\v kzoIm-cy-amb cq]-Øn¬ ]cn-h¿Ø\w

sNøp∂p.

3. ]cn-h¿Ø\w sNbvX \n¿t±-i-ßfpw Um‰bpw Iºyq-́ -dn-te°v t{]mk v sNøm-\mbn

\¬Ip-∂p.

b) sk≥{S¬ t{]mk- nßv bqWn‰v (CPU)

CPU Iºyq-́ -dns‚ akvXn-jvI-am-Wv. a\pjy ico-c-Øn¬ {][m\ Xocp-am-\-ßsf√mw FSp-

°p-∂Xv akvXn-jvI-amWv. akvXn-jvIØns‚ \n¿t±-i-{]-ImcamWv a‰p ico-c-`m-K-ß-fpsS

{]h¿Ø-\-ßƒ \S-°p-∂-Xv. AXp-t]m-se, Hcp Iºyq-́ ¿ kwhn-[m-\-Øn¬ F√m {][m\

IW-°p-Iq-́ -ep-Ifpw Xmc-X-ay-ßfpw kn.]n.-bp. hn\p-≈n¬ sNøs∏-Sp-∂p. Iºyq-́ -dns‚ a‰v

LSß-fpsS {]h¿Ø-\-ßƒ kPo-h-am-°p-∂-Xn\pw \nb-{¥n-°p-∂-Xn\pw kn.]n.bp DØ-c-

hm-Zn-Øs∏-́ n-cn-°p-∂p. CPU hns‚ {]h¿Ø-\-ßƒ \n¿∆-ln-°p∂Xv {][m-\-ambpw aq∂v

LS-I-ß-fmWv -̨  Acn-Ø-sa-‰nIv temPnIv bqWn‰v (ALU), I¨t{Smƒ bqWn‰v (Control Unit

- CU), cPn-Ãdp-Iƒ (Registers)

1.  Acn-Ø-sa-‰nIv temPnIv bqWn‰v (ALU)

\n¿t±-i-ßƒ°-\p-k-cn®v {]h¿Ø-\-ßƒ \S°p∂Xv ALU hnem-Wv. IW-°p-Iq-́ -ep-I-fpw,

temPn-°¬ {]h¿Ø-\-ß-fmb Xmc-Xayw sNøepw Xocp-am-\-ßƒ FSp-°epw \n¿∆-ln-°-

s∏-Sp-∂Xv Cu bqWn-‰nemWv. kw -̀cW bqWn-‰n¬ kw -̀cn-°-s∏-́ n-cn-°p∂ Um‰bpw \n¿t±-

i-ßfpw ALU hnte°v am‰-s∏-Sp-Ibpw AhnsS t{]mk- nßv \S-°p-Ibpw sNøp-∂p. ALU

hn¬ Um‰ s{]mk- n-ßn-\n-S-bn¬ \n¿Ωn°s∏-Sp∂ ̂ e-ßsf kw -̀cW LS-IØn-te°v

Xm¬°m-en-I-ambn am‰p-∂p. ]n∂oSv IqSp-X¬ t{]mk- p-Iƒ°v Bh-iy-ap-≈-t∏mƒ Ah

Xncn-s®-Sp-°p-∂p. Aßs\ kw -̀c-W-bq-Wn‰n\pw ALU hn\pw CS-bn¬ Um‰- t{]mk- nßv

]q¿Øn-bm°p∂-Xn-\p- aptº ]e-X-hW Um‰bpsS Hgp°v D≠m-Ip-∂p.

2.  I¨t{Smƒ bqWn‰v (CU)

Hmtcm ̂ Mvj-W¬ bqWn-‰n\pw kz¥ambn {]hr-Øn-Iƒ \n¿∆-Nn-°-s∏-́ n-́ p-s≠-¶nepw Ah

Bh-iym-\p-k-cWw am{Xsa \n¿∆-ln-°-s∏-Sp-∂p-≈p.  Cu {]hr-Øn-Iƒ sNøp-∂Xv

I¨t{Smƒ bqWn-‰m-Wv. I¨t{Smƒ bqWn-‰ns‚ \n¿tZiw In´n-bm¬ a‰v bqWn-‰p-Iƒ

AXns‚ {]hrØn Gs‰-Sp-°p-∂p. Iºyq-´-dns‚ as‰√m bqWn-‰p-Ifpw ssIImcyw sNøp-

Ibpw GtIm-]n-∏n-°p-Ibpw sNøp∂ {][m\ \mUohyql hyh-ÿ-bmWv I¨t{Smƒ

bqWn‰.v saΩ-dn-bn¬ kw -̀cn-®n-cn-°p∂ t{]m{Km-ap-Iƒ kzoI-cn-°p-I-bpw, Ah {]h¿Øn-∏n-

°p-∂-Xn-\mbn knÃ-Øn¬ _‘-s∏´ LS-Ißƒ°v \n¿tZiw \¬IpIbpw Ah-bpsS

{]h¿Ø-\-ßsf \S-∏n¬ hcp-ØpI-bp-amWv I¨t{Smƒ bqWn‰ns‚ [¿Ωw.

3.  cPn-ÃdpIƒ (Registers)

CPU hns‚ {]h¿Ø-\-ßƒ kpK-a-am-°p∂ Xm¬°m-enI kw`-cW LS-I-ß-fmWv Ch.

Um‰, \n¿tZiw, saΩ-dn, A{U-kv, ̂ e-ßƒ XpS-ßnbh kw`-cn-°p-∂-Xn-\mbn hyXy-ÿ-

X-c-Øn-ep≈ cPn-Ã-dp-Iƒ cq]-I¬∏\ sNbvXn-́ p-≠v.
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c. kw -̀cW LSIw (Storage Unit)

C≥]p v́ bqWn‰v hgn \¬Inb Um‰bpw \n¿t±-i-ßfpw bYm¿∞ t{]mk- nßv Bcw-

`n-°p-∂-Xn\v apºv Iºyq-́ -dn¬ kq£n-°p∂p. AXp-t]mse t{]mk- n-ßn\ptij-ap≈ hnh-

c-ßƒ As√-¶n¬ ^e-ßƒ Hu´v]p´v bqWn-‰n-te°v Ab-°p-∂-Xn-\p apºv Iºyq-´-dns‚

AIØv kq£n-°p-∂p. IqSm-sX, Um‰ t{]mk- n-ßn-\n-S-bn¬ D≈ ^e-ßfpw ]n∂oSv

t{]mk- v sNøp-∂-Xn\v th≠n Iºyq-́ -dn¬ kw -̀cn-°p-∂p. Iºyq-́ -dns‚ kw -̀cW bqWn‰v

Cu Dt±-iy-ß-sf√mw \nd-th-‰p-∂p. Npcp-°-Øn¬ Xmsg-sIm-SpØ hnh-c-ßƒ kw -̀cn-°pI

As√-¶n¬ kq£n-°pI F∂-XmWv Cu bqWn-‰ns‚ [¿Ωw.

1. t{]mk- n-ßn\v Bh-iy-ambn hcp∂ Um‰bpw \n¿t±-i-ßfpw.

2. \S-∂p-sIm-≠n-cn-°p∂ {]h¿Ø-\-ßƒ°p-th≠ CS-°m-e-^e-ßƒ (Intermediate

results)

3. Hu v́]p v́ bqWn-‰n-te°v hnSp-∂-Xn-\p-apºp≈ t{]mk- n-ßns‚ A¥n-a-̂ -e-ßƒ.

kw`-c-W-bq-Wn-‰v {][m-\-ambpw c≠v Xc-Øn-emWp-≈-Xv. Ah hni-Z-ambn Xmsg

sImSp°p∂p.

i. {]mY-anI kw`-cWw (Primary Storage): CXv {][m\ saΩdn (main memory) F∂-dn-b-

s∏-Sp-∂p. CXns\ ho≠pw c≠mbn Xncn-®n-cn-°p∂p ̨  dm≥Uw BIvkkv saΩ-dn (RAM),

doUv Hm¨en saΩdn (ROM). RAM Hcp Aÿn-c-sa-Ω-dn-bmWv (volatile). \n¿t±-i-ßƒ,

Um‰ s{]mk- n-ßns‚ CS-°m-e-̂ -e-ßƒ F∂nh kq£n-°p-∂Xn\mWv CXv D]-tbm-

Kn°p∂Xv. Iºyq-́ ¿ sXm´p-apºv sNbvX {]h¿Ø-\-ß-fpsS ̂ eßfpw RAM - ¬ D≠m-

bn-cn-°pw. Iºyq-´-dns‚ {]h¿Ø-\-ßƒ Bcw-`n-°m-\p≈ \n¿t±-i-ßƒ tdmw (ROM)

¬ AS-ßnbn-cn-°p-∂p. {]mY-anI kw -̀cWn Db¿∂ thK-X-bp≈XmsW-¶nepw Xmc-X-

tay\ Ipd™ kw -̀c-W-ti-jn-bp≈-Xp-am-Ip-∂p.

ii. ZznXob kw -̀cWw (Secondary Storage): CXns\ klm-bI (auxilary) kw -̀cW LSIw

F∂pw Adn-b-s∏-Sp-∂p. {]mYanI kw`-c-W-Øns‚ t]mcm-bva-Isf CXv ]cn-l-cn-°p-

∂p. kw -̀c-W ÿnc-Xbpw (permanent) Db¿∂ kw -̀c-W-ti-jnbpw CXns‚ {]tXy-I-

X-IfmWv.  Um‰bpw t{]m{Km-ap-Ifpw hnh-c-ßfpw ÿnc-ambn ZznXob saΩ-dn-bn¬ kq£n-

°p-∂p. ]s£ AXn-\p≈ \n¿t±-i-ßƒ ]pdsa \n∂pw \¬In-bn-cn-°-Ww. Un.hn.-Un.Iƒ,

kn.Un Iƒ, lm¿Uv Unkv°p-Iƒ, saΩ-dn-Ãn-°p-Iƒ XpS-ßn-bh CXn\v Nne DZm-l-c-

W-ß-fm-Wv.

d.  Hu v́]p v́ bqWn‰v (output unit)

Um‰m t{]mk- n-ßn-\p-tijw e`y-am-Ip∂ hnh-c-ßƒ a\p-jy\v hmbn-°m-hp∂ coXn-bn¬

]pdw-tem-I-tØ°v \¬Im-\mWv Hu v́]p v́ bqWn‰v D]-tbm-Kn-°p-∂-Xv. tamWn-‰dpw {]n‚-dp-amWv

km[m-c-W-bmbn D]-tbm-Kn®p hcp∂ Hu v́]p v́ D]-I-c-W-ßƒ. Hu v́]p v́ bqWn-‰ns‚ {][m-\-

[¿Ω-ßƒ NphsS sImSp-°p-∂p.

1. CPU hn¬ \n∂v t{]m{Kmw cq]-Øn-ep≈ ̂ e-ßƒ kzoI-cn-°p-∂p.

2. Cu ̂ e-ßƒ a\p-jy\v hmbn-s®-Sp-°m-hp-∂ coXn-bnte°v am‰p-∂p.

3. Cu ̂ e-ßƒ ]pdw temI-tØ°v \¬Ip-∂p.
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3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ 3.3. lm¿Uvsh-b¿ (Hardware)

lm¿Uvsh-bdpw tkm v̂Svsh-bdpw AS-ßp-∂-Xm-Wv Iºyq-́ ¿ kwhn-[m\w F∂v \ap-°-dnbmw.
sXm´dnbm≥ Ignbp∂Xpw ImWm≥ km[n-°p-∂-Xp-amb Iºyq-́ -dns‚ ̀ mK-ß-fmWv lm¿Uv-
sh-b¿ F∂ ]Zw sIm≠p-t±-in-°p-∂Xv. am{Xa√ CeIvt{Sm sa°m-\n-°¬ LSIßfpw
CXn¬ Dƒs∏Sp∂p. Iºyq-´-dns‚ {]h¿Ø\ `mKßƒ lm¿Uvsh-b¿ LS-I-ß-fp-ambn

_‘-s∏-́ n-cn-°p-∂p. \ap°v Cu {]h¿Ø\ LS-I-ßsf ]cn-N-b-s∏-Smw.

3.3.1. t{]mk- dpIƒ (Processors)

Iºyq-´-dn¬ F√m IW-°p-Iq-´-ep-Iƒ \S-Øp-∂Xpw bp‡n-]-c-amb Xocp-am-\-ßƒ FSp-

°p∂Xpw a‰p {]h¿Ø-\-ßƒ GtIm-]n-∏n-°p-∂Xpw CPU BsW∂v \mw Ign™ ̀ mK-ß-

fn¬ ]Tn-®ph-t√m. CPU hns‚ {]h¿Ø\w Iºyq-´-dns‚ samØ-Øn-ep≈ {]I-S-\sØ

\n¿Æ-bn-°p-∂p. CPU F∂Xv Hcp C‚-t{K-‰Uv k¿Iyq´v (IC) ]mt°Pv BWv. CXv Zi-

e£ IW-°n\v {Sm≥knÃ-dpIfpw A\p_-‘-L-S-I-ßfpw IqSn-tN¿∂ Hcp knen-°¨

Nn∏mWvv. CXn-s\- ssat{Im-s{]m-k- ¿ F∂vhn-fn-°p-∂p. Nn{Xw 3.3 ¬ Nne Iº-\n-I-fpsS

t{]mk- dpIƒ ImWn-®n-cn-°p-∂p. Iºyq´-dnse {][m\ t_m¿Umb aZ¿ t_m¿Unse

henb tkm°-‰p-ambmWv CPU km[m-c-W-bmbn _‘n-∏n-®n-cn-°p-∂Xv. CPU {]h¿Øn-°p-

tºmƒ [mcmfw Xm]w ]pdw-X≈p∂-Xp-sIm≠v ̂ m\pw lo‰v kn¶pw Dƒs∏´ IqfnwKv knÃw

CXn¬ LSn-∏n-®n-cn-°p-∂p. km[m-c-W-bmbn D]-tbm-Kn-°p∂ t{]mk- -dp-I-fmWv C‚¬ tIm¿

i3, tIm¿ i5, tIm¿ i7, AMD Quadcore XpS-ßn-b-h.

CPU hn\v D≈nse kw -̀cW ÿe-ß-fmWv

cPn-Ã-dp-Iƒ, a‰v saΩ-dn- `mK-ßtf-°mƒ

thK-Øn¬ CXns‚ D≈S°sØ CPU

hn\v D]-tbm-Kn-°m≥ Ign-bpw. \n¿t±-i-

ßfpw Um‰bpw Xm¬°m-en-I-ambn kw`-

cn-°m-\p≈ ÿe-amWv cPnÃ-dpIƒ. Ch

saΩ-dn-bpsS ̀ mK-a-√. F∂m¬ Iºyq-´-dn\v thKX {][m\w sNøp∂ {]tXyI kw`-cW

ÿe-ß-fmWv. cPn-ÃdpIƒ {]h¿Øn-°p-∂Xv I¨t{Smƒ bqWn-‰ns‚ \n¿t±-ia-\p-kcn®m-

Wv. Um‰bpw \n¿tZ-i-ßfpw tiJ-cn®v hfsc thK-Øn¬ Acn-Ø-sa-‰nIv AYhm temPn-

°¬ {]h¿Ø-\-ßƒ \n¿∆-ln-°m≥ Ch klm-bn-°p∂p. t{]m{Km-ans‚ IrXy-\n¿∆-lWw

CXv thK-Øn-em-°p∂p. CPU hn\p≈nse {][m-\-s∏´ cPn-Ã-dp-Iƒ Xmsg sImSp-°p-∂p.

Nn{Xw.3.3: hnhn-[-Xew t{]mk- -dp-Iƒ

F√m Iºyq-́ -dp-I-fnepw Hcp t¢m°v D≠v. AXv \n¿t±-i-ßƒ \n¿∆-ln-°p∂
\nc°v {Iao-Icn°p-∂p. Hmtcm \n¿t±-ihpw \n¿∆-ln-°m≥ CPU hn\v Hcp
\n›nX FÆw t¢m°v Sn°p-Iƒ (t¢m°v Bhr-Øn) Bh-iy-am-Wv. t¢m-
°ns‚ thKX IqSp-tºmƒ, kn.]n.-bp.-hn\v Hcp sk°‚n¬ IqSp-X¬ \n¿tZ-

ißƒ \n¿∆-ln-°p-hm≥ km[n-°pw. as‰mcp LSIw Nn∏ns‚ cq]-L-S-\-bmWvv. Hcp kabw
t{]mk- -dn\v t{]mk v sNøp-hm≥ Ign-bp∂ _n‰p-I-fpsS kwJysb word size F∂v
hnfn-°p-∂p. hnhn[ word size D≈ t{]mk- dpIƒ D]-tbm-Kn-°-s∏-Sp-∂p. (DZm-l-cWw
8-bit, 16-bit, 32-bit, 64-bit XpS-ßn-b-h)
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i. AIyp-ap-te-‰¿ (Accumulator): Acn-Ø-sa-‰nIv B‚ v temPnIv bqWn-‰ns‚ (ALU) Hcp
`mK-amWv AIyp-ap-te-‰¿. Acn-Ø-sa-‰nIv temPn-°¬ {]h¿Ø-\-ßƒ \n¿∆-ln-°p-
tºmƒ AXns‚ ̂ e-ßƒ kq£n-°m≥ Cu cPn-Ã-¿ D]-tbm-Kn-°p-∂p. CXns\ cPn-
Ã¿ A F∂pw hnfn-°mdp-≠v.

ii. saΩdn A{U v cPn-Ã¿ (MAR): Um‰ kw -̀cn-°-s∏-tS-≠tXm As√-¶n¬ Fhn-sS-\n-
∂mtWm hos≠-Sp-°-s∏-tS-≠Xv B saΩdn sems°-js‚ hnemkw kq£n-°p∂
cPn-Ã-dmWv saΩdn A{Ukv cPn-Ã¿.

iii. saΩdn _^¿ cPn-Ã¿  (MBR): Um‰m t{]mk- n-ßn-\p-th≠n t{]mk- ¿ FSp-°p-
∂tXm t{]mk-kn-ßn-\p-tijw sImSp-t°≠tXm Bb Um‰- Xm¬°m-en-I-ambn kq£n-
°p∂ cPn-Ã-dmWv saΩdn _^¿ cPn-Ã¿.

iv. C≥kv{S-£≥ cPn-Ã¿ (I R): GXv \n¿t±-i-amtWm s{]mk- ¿ \n¿∆-ln-t°-≠-Xv, B
\n¿t±iw kq£n®psh°p∂ cPn-Ã-dmWv C≥kv{S-£≥ cPn-Ã¿.

v. t{]m{Kmw Iu≠¿ (PC): t{]mk- ¿ ASp-Ø-Xmbn \n¿∆-ln-t°≠ \n¿t±-i-Øns‚
saΩdn hnemkw kq£n-°p∂ cPn-Ã-dmWv t{]m{Kmw Iu≠¿

3.3.2 aZ¿t_m¿Uv (Motherboard)

s{]mk- dpw AXn-t\mSv A\p-_-‘n-®p≈ {][m-
\-s∏´ LS-I-ßfpw AS-ßn-bn-´p≈ henb
{]n‚Uv k¿Iyq´v t_m¿UmWv aZ¿-t_m¿Uv
(PCB). saΩ-dn, {Km^nIvkv Im¿Uv, ku≠v
Im¿Uv XpSßn-bp≈ k¿Iyq´v t_m¿-Up-Iƒ
Bh-iym-\p-k-cWw th≠n-h∂m¬ Dƒs∏-Sp-
Øm\p≈ FIvk-]m≥j≥ t…m´p-Iƒ CXn-ep-
≠v. (Nn{Xw 3.4: t\m°p-I) aZ¿-t_m¿Uv \n¿∫-
‘-ambpw t{]mk- -dn\v A\p-tbm-Py-am-bn-cn-°-Ww.

3.3.4 s]cn^depIfpw t]m¿´p-Ifpw (Peripherals and ports)

Iºyq-´¿ knÃ-Øns‚ Ign-hp-Iƒ h¿≤n∏n-
°m≥ AXn-t\mSv LSn-∏n-®n-cn-°p∂ A\p-_‘
D]-I-c-W-ß-fmWv s]cn-̂ -depIƒ. ]pd-ta-bp≈
D]-I-c-W-ßsf aZ¿t_m¿Un¬ LSn-∏n-°m-
\mWv t]m¿´pIƒ D]-tbm-Kn-°p-∂Xv. C≥]p-´v
D]-I-c-W-ßƒ, Hu v́]p v́ D]-I-c-W-ßƒ, _mly
kw`-c-W D]-I-c-W-ßƒ, Bi-b-hn-\n-ab D]-
I-c-Wßƒ F∂nh s]cn-^-d-epIfn¬ Dƒs∏-

Sp-∂p. Cu D]-I-c-W-ßƒ aZ¿t_m¿Up-ambn

Bi-bhn-\n-abw \S-Øp-∂Xv VGA, PS/2, USB,

Ethernet, HDMI XpS-ßnb t]m¿´p-Iƒ hgn-bm-

Wv. t]gvk-W¬ Iºyq-´-dn¬ D]-tbm-Kn-°p∂

Nne t]m¿´p-Iƒ Nn{Xw 3.5 ¬ ImWn-®ncn-°p∂p.

Nn{Xw 3.4 aZ¿t_m¿Uv

 Nn{Xw 3.5 t]m¿´pIƒ
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3.3.5. saΩdn (Memory)

Um‰tbm \n¿t±-i-ßtfm ̂ eßtfm Xm¬°m-en-I-amtbm ÿnc-amtbm kq£n®p sh°m-

\p≈ ÿe-amWv saΩ-dn. saΩ-dnsb c≠mbn Xcw-Xn-cn-®n-cn-°p-∂p. {]mY-anI saΩdn, ZznXob

saΩdn. aZ¿t_m¿Un¬ ÿnXn sNøp-∂Xpw t{]mk- -dp-ambn t\cn v́ _‘-s∏-Sp-∂-Xp-amb

saΩ-dn-bmWv {]mY-anI saΩ-dn. ÿnc-ambn hnh-c-ßƒ kqjn-°m≥ D]-tbm-Kn-°p-∂Xpw

t{]mk- -dp-ambn {]mY-anI saΩ-dn-bn-eqsS am{Xw hnh-c-ßƒ ssIam-dp-∂-Xp-amb saΩ-dn-

bmWv ZzoXnb saΩ-dn. saΩ-dnsb°pdn®v IqSp-X¬ ]Tn-°p-∂-Xn\v apºmbn saΩdn Af-

°p∂ bqWn-‰p-Isf a\-kn-em-°mw. Xmsg-]-d-bp-∂-h-bmWv Cu Af-hns‚ GI-I-ßƒ.

ss_\dn UnPn‰v = 1 _n‰v 1 MB (saKm ss_‰v)= 1024 KB

1 \n_vƒ = 4 _n‰v 1 GB (PnKm-ss_‰v)  = 1024 MB

1 ss_‰v = 8 _n‰vkv 1 TB (sSdm ss_‰v) = 1024 GB

1 KB(Intem ss_‰v) = 1024 ss_‰vkv 1 PB (s]‰m ss_‰v) = 1024 TB

a. {]mY-anI saΩdn (Primary Storage)

{]mY-anI saΩdn F∂Xv skan-I-≠-IvS¿ saΩ-dn-bm-Wv. CXns\ CPU t\cn´v ssIImcyw

sNøp∂p. CXn\v Um‰ hfsc thK-Øn¬ Ab-bv°p-∂-Xn\pw kzoI-cn-°p-∂-Xn\pap≈ Ign-

hp-≠v. 3 Xc-Øn-ep≈ saΩ-dn-bmWv CXn¬ Dƒs∏-´n-cn-°p-∂-Xv. dmw, tdmw, Iymjv saΩdn

F∂n-h-bm-Wv Ah.

i. dm≥Uw BIvkkv saΩdn (RAM)

ssat{Im s{]mk- dn\v Um‰ kw`-cn-°m\pw Xncn-®-bbv°m\pw km[n-

°p∂ RAM F∂ {]mY-anI saΩdn Nn{Xw 3.6 ¬ ImWn-®n-cn-°p-∂p.

RAM \p≈n¬ Um‰ FhnsS \n∂v thW-sa-¶nepw ti-J-cn-°m\pw

Xncn-s®-Sp-°m\pw km[n-°pw. CPU s{]mk v sNøp∂ Um‰tbm

\n¿t±-i-ßtfm dman-\p-≈n¬ \n¿_-‘-ambpw D≠mbncn-°-Ww.

sshZypX _‘w \nebv-°p-tºmƒ dman-\p-≈n¬ AS-ßn-bn-cn-

°p-∂-sX√mw \jvS-s∏-Sp-∂p. AXn-\m¬ dmw Hcp  Aÿn-c-sa-

Ω-dn-bmWv dmans‚ kw`-c-W-tijn km[m-cW PnKm-ss_‰n-

emWv ]d-bm-dp-≈-Xv.

F{Xam{Xw thK-Øn¬ Um‰ saΩ-dn-bn¬ kw -̀cn-°p∂p/Xncn-s®-Sp-°p∂p F∂-XmWv dmans‚

thKX sIm≠p-t±-in-°p-∂-Xv. CXv Af-°p-∂Xv saKm sl¿Svkn¬ BWv (MHz). Hcp Iºyq-

´¿ {]h¿Øn-®p-sIm-≠n-cn-°p-tºmƒ AXnse dman¬ Xmsg ]d-bp-∂h D≠m-bn-cn°pw.

1. Hm∏-td-‰nwKv knÃw

2.\ne-hn¬ D]-tbm-Kn-®p sIm≠n-cn-°p∂ Aπn-t°-j≥ tkm v̂Svshb¿

3.s{]mk v sNbvXp-sIm-≠n-cn-°p∂ Um‰

ii. doUv H¨en saΩdn (ROM)

ROM F∂Xv ÿnc-amb saΩ-dn-bm-Wv. AXn¬ \n∂v Um‰ hos≠-Sp-°p-hm≥ am{Xta Ign-

bq. CXns‚ D≈S°w Ffp-∏-Øn¬ am‰m≥ km[n-°n-√. sshZypXn _‘w \ne-®mepw

Nn{Xw 3.6 (RAM)
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CXnse D≈-S°w am™p t]mImsX \ne-\n¬°p-∂p. BIOS F∂ t]cn¬

Adn-b-s∏-Sp∂ Hcp {]tXyI _q´v A∏v (boot up) t{]m{Kmw tdman¬ AS-

ßn-bn-cn-°p∂p. ROM Nn∏mWv Nn{Xw 3.7 ¬ ImWn-®n-cn-°p-∂-Xv. Iºyq-́ ¿

Hm¨ sN-øp-tºmtgm "_q´v A∏v' sNøp-tºmtgm Cu tkm^v‰vshb¿

{]h¿Øn-°p-∂p. CXv Iºyq-́ -¿ lm¿Uvshb-dns\ ]cn-tim-[n-°p-Ibpw Hm∏-

td-‰nwßv knÃØns\ saΩ-dn-bn-te°v sIm≠p-h-cp-Ibpw sNøp-∂p. ROM

s‚ Nne ]cn-jvI-cn® cq]-ßƒ Xmsg-sIm-Sp-°p-∂p.

1. t{]m{Km-a-_nƒ doUv H¨en saΩdn PROM - (Hcn-°¬ am{Xw t{]m{Kmw sNøs∏-Sp∂

saΩ-dn-bmWnXv)

2. Ctd-k-_nƒ t{]m{Km-a-_nƒ doUv H¨en saΩdn (EPROM) - (Aƒ{Sm-h-b-e‰v tdUn-tb-

j≥ D]-tbm-Kn®v ho≠pw Fgp-Xs∏-́ m≥ Ign-bp∂ saΩ-dn-bm-Wn-Xv)

3. Ce-Iv{Sn-°en Ctdk_nƒ t{]m{Km-a-_nƒ doUv H¨en saΩdn (EEPROM) (sshZypXn

D]tbmKn®v ho≠pw FgpXs∏Sm≥ Ignbp∂ saΩdnbmWnXv.)

]´n-I- 3.1 ¬ dmans‚bpw tdman-s‚bpw Xmc-Xayw sImSp-Øn-cn-°p-∂p.

Nn{Xw 3.7:
ROM Nn∏v

iii.  Iymjv saΩdn

s{]mk- -dn-s‚bpw dman-s‚bpw (AY-hm sabn≥ saΩ-dn-bp-sSbpw) CSbv°p≈ sNdpXpw

thK-X-tb-dn-b-Xp-amb saΩ-dn-bmWv Iymjv saΩ-dn. IqsS-IqsS Bh-iy-ambn hcp∂ Um‰-

bpw, \n¿t±-i-ßfpw CS-°me ̂ e-ßfpw thK-Øn¬ FSp-°p-hm≥th≠n Iymjv saΩ-dn-

bn¬ kq£n-°p∂p. t{]mk- ¿, dmanse Hcp semt°-j≥ kw -̀cn-°p-Itbm AXn¬ \n∂v

Xncn-s®-Sp-°p-Itbm sNøp-tºmƒ BZyw Iymjv saΩdnbn¬ Um‰-bpsS Hcp tIm∏n Dt≠m

F∂v ]cn-tim-[n-°p-∂p. Aßs\bmsW¶n¬ s{]mk- ¿ Iymjv saΩdnbn¬ \n∂pw CXv

s]s´∂v doUv sNøp-∂p. dman-s\-°mƒ thK-Øn¬ Iymjv saΩdnbn¬ \n∂pw Um‰- Xn-cn-

s®-Sp-°p-∂p. dman-t\-°mfpw hne-tb-dn-b-XmWv Iymjv saΩ-dn. CPU hns‚bpw aZ¿t_m¿Un-

s‚bpw D≈n-ep≈ Iymjv saΩdn, knÃ-Øns‚ {]I-S\w sa®-s∏-Sp-Øp-∂-Xn\v klm-bn-

°p-∂p.

doUv H¨en saΩdn (ROM)

$ CXn\v thKX Ipd-hm-Wv.

$ Iºyq-´¿ _q´v sNøp-hm-\p≈ t{]m{Kmw CXv

kq£n-°p∂p.

$ km[m-c-W-bmbn CXn¬ \n∂v Um‰ Xncn-s®-Sp-

°m≥ am{Xta -km-[n-°p-I-bp-≈q.

$ Iºyq-´¿ Hm^v B°n-bmepw ROM se D≈-

S°w \jvSs∏SmØXn\m¬ CsXmcp   -ÿnc

saΩ-dn-bm-Wv.

dm≥Uw BIvkkv saΩdn (RAM)

$ CXv tdman-t\-°mƒ thKX IqSn-b-XmWv

$ Iºyq-́ ¿ {]h¿Øn-°p-tºmƒ Um‰-bpw, Aπn-

t°-j≥ t{]m{Kmapw Hm∏-td-‰nwßpw knÃhpw

CXv kq£n-°p-∂p.

$ Um‰-bpsS kw -̀c-Whpw hos≠-Sp-°epw CXv

A\p-h-Zn-°p-∂p.

$ Iºyq´¿ Hm^m°nbm¬ CXnse D≈S°w

\jvS-s∏-Sp-∂-Xn-\m¬ CsXmcp Aÿn-c-sa-Ω-

dn-bm-Wv.

]´nI 3.1:  RAM- ROM F∂n-h-bpsS Xmc-Xayw
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b. ZznXob kw -̀cWn (Secondary / Auxilary storage)

ZznXob saΩdn ÿnc-amWv. dman¬ \n∂pw hyXy-kvX-am-bn, Iºyq-´¿ Hm^v sNbvXm-epw

Cu D]-I-c-W-ß-fn¬ kw -̀cn-®n-́ p≈ Um‰ Hcn-°epw \jvS-s∏Sp-∂n-√. ZznXob saΩdn dman-

t\-°mƒ hfsc hep-∏ap≈-Xm-Wv. F∂m¬ CXn\v thKX Ipd-hm-Wv. t{]m{Kmapw Um‰bpw

CXn¬ kq£n-°p-∂ps≠¶nepw t{]mk- -dn\v Ahsb t\cn v́ D]-tbm-Kn-°m≥ km[n-°n√.

Hcp Iºyq-´-dn¬ \n∂pw thsdm-cp Iºyq-´-dn-se°v Um‰-tbm, t{]m{Km-ap-Itfm ssIam‰w

sNøm≥ ZznXob saΩdn D]-tbm-Kn-°p-∂p. CXv Hcp _m°v A∏v Bbpw D]tbm-Kn-°p-∂p.

kw`-cW D]-I-c-W-ß-fpsS {][m\ Xcw Xncn-hp-I-fmWv am·-‰n-Iv, H]v‰n-°¬ skan-I-≠-

IvS¿ saΩ-dn F∂n-h.

i.  Im¥nI kw`-c-W- D-]-I-c-W-ßƒ (Magnetic Storage Devices)

Im¥nI hkvXp-°ƒ ]pXnb πmÃnIv tSt∏m sa‰¬/πmÃnIv UnkvtIm BWv Im¥nI

kw`-cW D]-I-c-W-ß-fmbn D]-tbm-Kn-°p-∂-Xv. Cu D]-I-c-W-ß-fn¬ Um‰ Im¥nIambn

sdt°m¿Uv sNø-s∏-Sp-∂p. Um‰ Cu D]-I-c-W-ß-fn¬ \n∂pw D]-tbm-Kn-°p-∂Xv, doUv/

ssd‰v slUv D]-tbm-Kn-®m-Wv. Nne {]i-kvX-amb Im¥nI kw`-cW D]-I-c-W-ß-fmWv

am·‰nIv tS∏pIƒ (Magnetic Tapes),  lm¿Uv UnkvIpIƒ (Hard Disks) XpS-ßn-b-h.

ii. H]v‰n-°¬ tÃmtdPv D]-I-c-W-ßƒ (Optical storage devices)

i‡n Ipd™ tek¿ civan-Iƒ D]-tbm-Kn-®m-Wv H]v‰n-°¬ tÃmtdPv D]-I-c-W-ß-fn¬

Um‰ kw -̀cn-°p-Itbm AhnsS \n∂v Xncn-s®-Sp-°p-Itbm  sNøp-∂-Xv. hrØm-Ir-Xn-bn-ep≈

c≠v πmÃnIv Unkv°p-I-fpsS CS-bn¬ Aep-an-\n-b-Øns‚ Hcp XInSv tN¿Øp sh®mWv

CXv D≠m-°p-∂-Xv. XpS¿®-bmb Cu kvss]d-en¬ ]n‰vkv B‚ v em‚ vkv cq]-Øn-emWv

Um‰ Fgp-X-s∏-´n-cn-°p-∂-Xv. tek¿ civan-Iƒ Cu ]n‰vkv B‚ v em‚ vkns\ ]qPy-ambpw

H∂mbpw FSp-°p-∂p. IqSp-X¬ Af-hnepw Ipd™ Nne-hnepw \n¿an-°m≥ km[n-°p-∂

Xpw {]i-kvX-hp-amb ZznXob kw`-cW D]-I-c-W-am-Wv H]v‰n-°¬ UnkvIv.  {][m-\-s∏´

H]v‰n-°¬ tÃmtdPv D]-I-c-Wß-fmWv CD, DVD, and Blue-Ray F∂nh.

iii. A¿≤-Nm-eI kw -̀cWn (Flash Memory)

^vfmjv ss{Uhp-Iƒ Um‰m kw`-c-W-Øn\mbn EEPROM Nn∏p-

Iƒ D]-tbm-Kn-°p-∂p. Ne-\m-fl-Iamb `mK-ß-sfm∂pw Xs∂

CXn¬ C√m-Ø-Xn-\m¬ BLm-XsØ {]Xn-tcm-[n-°p-∂-XmWv CXv.

a‰v ZznXob saΩ-dn-I-fp-ambn Xmc-Xayw sNøp-tºmƒ ̂ vfmjv saΩdn

thK-X-tb-dn-bXpw tISp-Iq-SmsX Iptd-°mew \n¬°p-∂-Xp-am-Wv.

Hcp \n›nX {]mhiyw am{Xta Fgp-Xp-hm≥ km[n-°p-I-bp-≈q

F∂Xv CXns‚ Hcp ]cn-an-Xn-bm-Wv.

USB ^vfmjv saΩ-dn, ^vfmjv sa-

Ωdn Im¿Uv F∂nh hnhn[ Xc-Øn-

ep≈ ̂ vfmjv saΩ-dn-I-fmWv. Nn{Xw

3.8¬ ]e-X-c-Øn-ep≈ ̂ vfmjv saΩ-

dn-Iƒ ImWn-®ncn°p-∂p.
Nn{Xw 3.8: ̂ vfmjvss{Uhpw saΩ-dn-Im¿Up-Ifpw
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Fßn-s\-bmWv cPn-ÃdpIfpw {]mY-anI saΩ-dnbpw ZznXob saΩ-dnbpw Hcp-an®v

Hcp Iºyq-´-dn¬ {]h¿Øn-°p-∂Xv F∂v a\-kn-em-°p-∂-Xn\v Xmsg-bp≈ DZm-l-

cWw {i≤n-°p-I.

ASp-°-f-bn¬ kmeUv D≠m-°p-∂Xn\v \ap°v Bh-iy-ap-≈-h.

$ kmeUv D≠m-°p-∂-Xn\v Bh-iy-amb ]®-°-dn-Iƒ kq£n-°p-∂-Xn-\p≈ d{^n-P-td‰¿

$ ]®-°-dn-Iƒ \pdp-°p-hm≥ Bh-iy-amb ]eI sh°p-hm-\p≈ tai

$ ]®-°-dn-Iƒ sh®v Acn-bp-hm-≥ tai-ta¬ sh°p∂ ]e-I.

$ GsXms° ]®-°-dn-Iƒ Acn-bWw F∂-Xn\p≈ ]mNI°pdn-∏v.

$ `mKn-I-ambn Acn™ ]®-°-dn-Iƒ ho≠pw sNdp-Xm-°p-∂-Xn\v th≠ntbm `mKn-Iambn

Acn™v a‰p ]®-°-dn-I-fp-ambn Iq´n-I-e¿Øp-∂-Xn\v th≠ntbm ]e-I-bpsS aqeIƒ iq\y-

ambn kq£n°-Ww.

$ kmeUv \∂mbn Cf-°p-hm≥ Bh-iy-amb ]m{Xw.

$ kmeUv D≠m°n Ign-™m¬ AXv kq£n®psh°p-hm≥ Bh-iy-amb {^nUvPnse ÿew.

kmeUv D≠m-°p-∂-hn[w: d{^n-P-td-‰n¬ \n∂v ]®-°-dn-Iƒ

tai-ta¬ FØn-°p-∂p. ]mNI-°pdn-∏n\v A\p-k-cn®v Nne

]®-°-dn-Iƒ FSpØv Acn-bp-∂ t_mIvkn¬-sh-°p-I, apdn-

°p∂ t_m¿Uns‚ Acn-In-te°v Nne ]®-°-dn-Iƒ Xm¬-

°m-en-I-ambn am‰nhbv°p-∂p. Ah sNdnb IjW-ß-fm-

°p-∂p. ]IpXn apdn® IjvW-ßƒ Xm¬°m-en-I-ambn ]e-

IbpsS aqe-bn-te°v am‰nhbv°m-hp-∂-Xm-Wv. apdn-s®-SpØ

]®-°-dn-Iƒ ]m{X-Øn¬-sh-°pI. Xo≥ taibn¬ AXv

At∏mƒ hnX-cWw sNøp-∂n-s√-¶n¬ d{^n-P-td-‰-dn-te°v

kq£n°p-I.

ChnsS d{^n-P-td-‰¿ Hcp ZznXob kw`-cWn AYhm lm¿Uv UnkvIv Bbn {]h¿Øn-°p∂p.

IqSp-X¬ ]®-°-dn-Iƒ IqSp-X¬ Ime-tØ°v kq£n®p sh°p-∂p. ]®-°dn Acn-bm-\p]-tbm-

Kn® tai Iºyq-´-dns‚ aZ¿t_m¿Uns\t]mse {]h¿Øn°p∂p. F√m {]h¿Ø-\-ßfpw

Ahn-sS-h-®mWv \S-°p-∂-Xv (Iºyq-́ -dn-\p-≈n-ep-≈). IjWw \pdp-°m-\p≈ t_m¿UmWv ALU

˛ {]h¿Ø-\-ßƒ \S-°p-∂Xv Ahn-sS-bmWv. ]mNI°pdn-∏mWv I¨t{Smƒ bqWn‰v. apdn-t°≠

]e-I-bn¬ F¥mWv sNtø-≠Xv (ALU) F∂v CXn¬ ]dbp∂p. tai-∏p-dsØ Hgn™ `mK-

amWv dmw s]s´∂v FSp-°p-∂-Xn-\p-th≠n F√m ]®-°-dn-Ifpw d{^n-P-td-‰-dn¬ \n∂v FSpØvv

(Counter top)  tai-∏p-dØv sh°p-∂p. ChnsS ]®-°-dn-Iƒ d{^n-P-td-‰-dn¬ \n∂pw (disk)

FSp-°p-∂-Xn-t\-°mƒ thK-Øn¬ tai-∏p-dØp \n∂v FSp-°m≥ km[n°pw. F∂m¬ IqSpX¬

Af-hn¬, Ipsd t\cw sh®n-cn-°m≥ km[n-°p-I-bn-√. ̀ mKn-I-ambn apdn® ]®-°-dn-Iƒ Xm¬°m-

en-I-ambn h®n-cn-°p∂ ]e-I-bpsS aqe-Iƒ cPn-Ã-dpIƒ°v Xpey-amWv. Cu aqe-Ifn¬ h®n-cn-

°p∂ ]®-°-dn-Iƒ hfsc thK-Øn¬ FSp-°m≥ km[n°pw, F∂m¬ IqSp-X¬ t\cw sh®n-

cn-°m≥ km[n-°p-I-bn-√. kmeUv sh®n-cn-°p∂ ]m{Xw Iymjv saΩdn t]mse-bm-Wv. CXv

]e-I-bpsS aqe-bn¬ Xm¬°m-en-I-ambn am‰-s∏-Sp∂ apdn® ]®-°-dn-Iƒ kqjn°p∂Xnt\m

(AhnsS IqSp-X¬ Ds≠-¶n¬), kmeUv Xncn®v d{^n-P-td-‰-dn-te°v sh°p-∂-Xn-t\m (Um‰

Xncn®v UnkvInte°v sh°p-∂-Xp-t]m-se) A-s√-¶n¬ Un∂¿ tS_n-fn-te°v sh°p∂-Xnt\m

BWv. (Hu´v]p´v Bbn Um‰ Hu´v]p´v D]-I-c-W-Øn-te°v \¬Ip∂-Xp-t]m-se).
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]´nI 3.2: hnhn-[-Xcw saΩ-dn-I-fpsS khn-ti-j-X-I-fpsS Xmc-Xayw

3.3.6 Iºyq-́ -dn¬ saΩ-dn-bpsS {]m[m\yw
(Role of memories in computers)

sXmgnem-fn-I-fpsS iºfw Xbmdm°m≥ D]-tbm-Kn-°p∂ Hcp t] tdmƒ t{]m{Kmw ]cn-K-Wn-

°pI. F√m sXmgnemfn-I-fp-sSbpw Um‰ lm¿Uv UnkvIn¬ e`y-am-bn-cn-°pw. Hmtcm sXmgn-

em-fn-I-sf°pdn®p≈ hnh-c-ßƒ dman-te°v FSp-°p-∂p. AhnsS \n∂pw iºfw IW°p

Iq´p-∂-Xn-\m-h-iy-amb hnh-c-ß-ƒ  (t_mW-kv, Ipd-bvt°-≠h F∂n-h) Iymjv saΩ-dn-bn-

te°pw FSp-°p-∂p. F{X aWn-°q¿ tPmen sNbvXpsh∂pw

AXn-\p≈ iºfw F{X-bm-sW∂pap≈ Um‰ _‘-s∏´

cPnÃdpIfnte°v amdp-∂p. I¨t{Smƒ bqWn-‰n¬ \n∂p≈

\n¿tZ-i-Øn-\-\pk-cn®v tPmen sNbvX kabw ]cn-K-Wn®v

ALU iºfw IW-°m-°p-∂p. (A[nI kabw tPmen sN-

bvX-Xv, t_mW-kv F∂nh) Iymjv saΩdn-bn¬ \n∂pw cPn-

Ã-dn-te°v am‰p∂p. Hcm-fpsS iºfØns‚ IW-°p-Iq-́ -ep-

Iƒ CPU ]q¿Øn-bm°n Ign-bp-tºmƒ ASpØ BfpsS

hnh-c-ßƒ ZznXob saΩ-dn-bn¬ \n∂pw dman-te°v sIm≠p

hcp-∂p. Ahn-sS-\n∂v Iymjv saΩ-dn-bn-te°pw XpS¿∂v cPn-

Ã-dn-te°pw FØn-°p-∂p.

kw -̀c-W-ti-jn-bpsSbpw AXns‚ thK-X-bpsSbpw ASn-ÿm-

\-Øn¬ hnhn-[-Xcw saΩ-dn-I-fpsS Hcp t{iWn Nn{Xw 3.9¬

sImSp-Øn-cn-°p-∂p.

hnhn[ Xcw Um‰ kw -̀c-Wn-I-fpsS khn-ti-j-X-Iƒ ]´nI 3.2 ¬ kw{K-ln-®n-cn-°p∂p.

kw`-cWw thKX kw -̀c-W-tijn B\p-]m-XnI aqeyw Aÿn-c-am-bXv

(Volatile)

cPn-Ã¿ AXn-thKw hfsc Ipdhv G‰hpw IqSp-X¬ AsX

Iymjv IqSnb thKw Ipdhv hfsc IqSp-X¬ AsX

dmw (RAM) hf-sc-thKw Ipdhv/anXw Ipdhv IqSpX¬ AsX

lm¿Uv UnkvIv anX thKw hfsc IqSp-X¬ hfsc Ipdhv A√

kzbw ]cntim[n°pI

1. Iºyq -́dnse AXn-th-K-X-bp≈ saΩ-dn-bmWv ̨ -̨̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ ˛

2. Um‰ s{]mk- nwKv \n¿∆-Nn-°pI

3. F¥mWv Iymjv saΩdn?

4. t{]m{Kmw Iu≠¿ cPn-Ã-dns‚ D]-tbm-K-sa¥mWv?

5. ALU hns‚ D]-tbm-K-sa-¥v?

Nn{Xw 3.9: saΩdn t{iWn

cPn-Ã-dp-
Iƒ

Iymjv

RAM

lm¿Uv
UnkvIv

th
K

X
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C≥]p v́/Hu v́]p v́ D]-I-c-W-ßƒ (Input/output Devices)

]pdw-tem-I-hp-ambn Bi-b-hn-\n-abw km[y-am-Ip-∂n-s√-¶n¬ Iºyq-́ ¿ sIm≠v bmsXmcp

D]-tbm-Khpw C√. Iºyq-´-dpw D]tbm‡mhpw XΩn¬ Bi-b-hn-\n-abw \S-Øp-∂-Xn-\v

C≥]p v́/Hu v́]p v́ D]-I-c-W-ßƒ Bh-iy-am-Wv. Npcp-°-Øn¬ C≥]p v́ D]-I-c-W-ßƒ Iºyp-

-́dn-se°v Um‰bpw \n¿t±-i-ßfpw sImSp-°p-Ibpw Hu v́]p v́ D]-I-c-W-ßƒ Iºyq-́ -dn-ep≈

hnh-c-ßƒ Ah-X-cn-∏n-°p-Ibpw sNøp-∂p. hnhn-[-X-c-Øn-ep≈ t]m¿´p-Iƒ hgntbm

hb¿sekv kmt¶-Xn-I-hnZybpsS klm-b-Ømtem Cu C≥]p v́/Hu v́]p v́ D]-I-c-W-ßsf

CPU hpambn _‘n-∏n-°mw. Ch CPUhn\v ]pd-Øm-b-Xn-\m¬ Ahsb s]cn-^-depIƒ

F∂phnfn°p∂p.

Xmsg sImSp-Øn-cn-°p∂ ]´n-I-bn¬ hnhn-[-X-c-Øn-ep≈ C≥]p v́ D]-I-c-W-ßfpw Ah-bpsS

D]-tbm-K-ßfpw ImWn®ncn-°p-∂p.

D]I-cWw khn-ti-j-X-Iƒ/D]-tbm-K-ßƒ

 Iot_m¿Uv D]-tbm-‡m-hn\v Iºyq-́ -dn-te°v A£-c-ßƒ, kwJy-Iƒ, Nn”-
ßƒ XpS-ßn-bh AS-ßp∂ sSIvÃv Um‰ C≥]p´v sNøp-hm≥
klm-bn-°p-∂p. \Ωƒ Aa¿Øp∂ Io Xncn-®-dn™v AXn\v
A\p-kr-X-ambn Iºyq-´-dn\v a\-kn-em-Ip∂ BkvIn tImUv
(ASCII) krjvSn-°p-∂p. tI_nƒ D≈Xpw C√m-Ø-Xp-amb
Iot_m¿Up-Iƒ hn]-Wn-bn¬ e`y-am-Wv.

 aukv Hcp ]c∂ {]X-e-Øn¬/aukv ]mUn¬ sh®v Iºyq-´-dns‚
kv{Io\nse aukv t]mbn‚-dns\ Ftßm´p thW-sa-¶nepw Nen-
∏n-°m≥ km[n-°p∂tXm I¿k¿ Hcp kYm-\sØØn°phm≥
D]-tbm-Kn-°p∂tXm Bb Iøn¬ HXp-ßp∂ sNdnb D]-I-c-
WamWnXv.  _mƒ, H]v‰n-°¬, tek¿ F∂nh hnhn[ Xcw
aukpIfmW.v tIºnƒ C√mØ aukpw e`y-am-Wv.

 sse‰v s]≥ t]\bpsS BIr-Xn-bn-ep≈ Hcp t]mbn‚nwßv D]-I-c-WamWn-Xv.

kv{Io\n¬ t\cn v́ hc-°m≥ Ign-bp∂p F∂XmWv CXns‚ ta∑.-

Iºyq-´dns‚ klm-b-tØm-sS-bp≈ cq]-I¬∏-\°pw (CAD)

Nn{X-c-N-\-°v -th≠n Iem-Im-c≥amcpw ̂ mj≥ Unssk-\¿amcpw

F©n-\o-b¿am-cpw CXv D]tbmKn°p∂p.

 S®v kv{Io≥ kv{Io\n¬ sXm´psIm≠v {]h¿Øn-∏n-°p-hmt\m / Xnc-s™-Sp-

°p-hmt\m D]-tbm-‡m-hns\ A\p-h-Zn-°p∂ D]-I-c-W-am-Wn-Xv.

IqSpX¬ IrXyXbv°mbn ssÃekv F∂ D]-I-cWw D]-tbm-

Kn®p CXv {]h¿Øn-∏n-°mhp∂-XmWv

 {Km^nIv Sm_ve‰v Fgp-Xp-hm≥ D]-tbm-Kn-°p∂ Ce-Ivt{Sm-WnIv {]X-ehpw AXn-\p≈

{]tXy-I-Xcw t]\-bp-amWv {Km^nIv Sm_ve-‰n-\p-≈-Xv. Nn{X-c-N--\-

Iƒ \S-Øp-∂-Xn-\mbn CXv Iem-Im-c≥amsc- A-\p-h-Zn°p∂p.
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 tPmbvÃn°v hoUntbm sKbnapIƒ Ifn-°p-hm\pw tdmt_m v́, {Sbn-\nwMv knap-

te‰¿ F∂nh \nb-{¥n-°phm\pw D]-tbm-Kn-°p-∂p. CXn\v GXp
Zni-bn-te°pw Nen-∏n-°m-hp∂ ew_-amb Hcp hSnbpw AXn\v
apI-fn¬ Hcp _ -́\p-ap≠v. I¿k¿ kqNn-∏n-°p-∂Xv Xnc-s™-Sp-
°p-hm≥ CXv D]-tbm-Kn-°mw.

 ssat{Im-t^m¨ A\-temKv cq]-Øn-ep≈ i_vZ-sØ C≥]p´v Bbn kzoI-cn®v
AXns\ UnPn-‰¬ cq]-Øn-em°n am‰p∂p. UnPn-‰¬ cq]-Øn-em-
°nb i_vZsØ Iºyq-́ -dn¬ kq£n®psh®v ]n∂o-Sp≈ {]h¿-
Ø-\-ßƒ°p th≠ntbm ho≠pw tIƒ∏n°p∂Xnt\m D]-tbm-
Kn-°p-∂p.

 kvIm\¿ A£-c-cq-]-Øntem Nn{X-cq-]-Øntem D≈ hnh-c-ßƒ tiJ-cn®v
AXns\ UnPn-‰¬ cq]-Øn-em°n am‰p∂p. ]n∂oSv AXns\
Iºyq-́ ¿ D]-tbm-Kn®v FUn‰v sNøm-hp∂XmWv. KpW-ta-∑-bp≈
Nn{X-ßƒ e`n-°p-∂Xv kvIm\-dns‚ sdk-eyq-js\ B{i-bn-®n-
cn-°p-∂p. ]c-∂-X-e-ap≈ (flat bed), jo‰v ^oUv (sheet feed),

Iøn¬ ]nSn-°m-hp∂ (hand held) kvIm\¿ F∂n-h hnhn[ Xc-
Øn-ep≈ kvIm\dp-I-fm-Wv. kvIm≥ sNbvX Nn{X-Ønse
sSIvkv‰ns\ Xncn-®-dn-bp-∂-Xn\pw AXns\ sSIvÃv Bbn am‰p-∂-
Xn\pw H]v‰n°¬ IymcIvS¿ d°Kv\nj≥ (OCR) tkm v̂‰vshb¿
D]-tbm-Kn-°p-∂p. Cu sSIvkv‰ns\ Hcp sSIvÃv FUn-‰¿ D]-tbm-
Kn®v am‰w hcp-Øm-hp-∂-Xm-Wv.

 H]v‰n-°¬ am¿°v Hcp {]n‚ v sNbvX t^manse \n›bn® ÿm\-ß-fn-ep≈ AS-
bm-f-ßƒ tiJ-cn-°p-∂-Xn\pw Ah kw -̀cn-°p-∂-Xn\pw D]-tbm-
Kn-°p∂ as‰mcp kvIm\nwKv D]-I-c-W-am-Wn-Xv. ssIsIm≠v
]q¿Øn-bm°nb t^map-Iƒ hfsc IrXy-X-tbmSpw -th-K-Ønepw
t{]mk v sNøp-∂-Xn\v D]-tbm-K-{]-Z-amWv CXv. H_vPIv-‰ohv Xc-
Øn-ep≈ a’-c-]-co-£-I-fpsS aqey-\n¿Æbw, tNmZym-h-en-Iƒ
F∂nh DZm-l-c-W-ß-fm-Wv.

 _m¿tImUv doU¿/  Hcp \º¿ {]Xn-\n-[o-I-cn-°p∂ hyXykvX I´nbpw AIehpap≈
ew_tcJ-I-fpsS Hcp Iq -́am-Wv _m¿tImUv. AØcw _m¿tIm-
Up-I-fpsS Iq´w D]-tbm-Kn®v Um‰ C≥]p v́ sNøm≥ _m¿tImUv
doUdp-Iƒ klm-bn-°p-∂p. Iøn¬ ]nSn-°m-hp∂ kvIm\-dpIƒ,
Iyma-d-tbmSp IqSnb samss_¬ t^m¨ kvs]jy¬ tkm v̂Svsh-
b¿ F∂nh _m¿tImUv doUdp-Iƒ Bbn D]-tbm-Kn-°p-∂p. QR

tImUv _m¿tImUv t]mse-bm-Wv. _m¿tImUp-Iƒ GI-am\w
BWv. F∂m¬ QR tImUv Zznam\w BWv. Zznam\ coXn-bn-ep≈
Um‰ kw -̀cWw, QR tImUn\v km[m-cW _m¿tIm-Uns\ At]-

£n®v IqSp-X¬ Um‰ kw -̀cn-°m≥ A\p-h-Zn-°p-∂p. sh_vssk-

‰ns‚ bp.B¿.-F√pw (URL). sπbn≥ sSIvÃpw t^m¨ \º-dpw

Iyp°v sdkv-
t]m¨kv ({ZpX
{]Xn-I-c-W)
QR tImUv do-U¿

doU¿ (OMR)
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C˛-sa-bn¬ A{U pw F∂p-th≠ F√m A°-ßfpw A£-c-

ßfpw Cu tImUv kq£n®p shbv°p-∂p. QR tImUv hmbn-s®-

Sp-°m≥ klm-bn-°p-∂Xv _m¿tImUv doU¿ D]-tbm-Kn-t®m Iyma-

d-tbmSp IqSnb samss_¬ t^m¨ D]-tbm-Kn-t®m C≥Ãmƒ

sNbvXn-cn-°p∂ {]tXyI tkm v̂‰vshb¿ D]-tbm-Knt®m BWv.

 _tbm-sa-{SnIv a\pjys‚ A\\yamb imcocnI {]tXy-I-X-Iƒ G‰hpw IrXy-

X-tbmsS hmbn-s®-Sp-°m≥ klm-bn-°p∂ Hcp D]-I-c-W-amWv

_tbmsa{SnIv sk≥k¿. imco-cn-I- khn-ti-j-X-I-fmb hnc-e-S-

bm-fw, sd‰n-\, sFdnkv F∂n-ßn-s\-bp-≈h Xncn-®-dn-™v,

HcmfpsS sFU‚n‰n Dd-∏p-h-cp-Øm≥ D]-tbm-Kn-°p∂ _tbm-sa-

{SnIv kwhn-[m-\-Ønse Hgn-hm-°m-\m-hmØ LS-I-amWv CXv.

 kvam¿ v́ Im¿Uv doU¿ Um‰ kq£n-°p-hm\pw ssIam‰w sNøp-hm\pw km[n-°p∂ Hcp

πmÃnIv Im¿UmWv kvam¿ v́ Im¿Uv. CXn¬ Hcp ssat{Im s{]mk-

 -tdm, saΩ-dntbm ImW-s∏-Sp-∂p. _m¶nwKv, Btcm-Ky-ta-J-e,

sSen-t^m¨ hnfn-Iƒ, Ce-Ivt{Sm-WnIv Iymjv s]bvsa‚pIƒ

F∂o hnhn[ {]h¿Ø-\-ßƒ°v kvam¿ v́ Im¿Uv D]-tbm-Kn-°p-

∂p. kvam¿ v́ Im¿Unse Um‰ FSp-°p-hm≥ D]-tbm-Kn-°p∂ D]-

I-c-W-amWv kvam¿ v́ Im¿Uv doU¿.

 UnPn-‰¬ Iymad Nn{X-ßfpw hoUn-tbm-Ifpw FSpØv UnPn-‰¬ cq]-Øn-te°v

am‰m≥ UnPn-‰¬ Iymad D]-tbm-Kn°p∂p. Nn{X-ßƒ saΩ-dn-bn¬

kq£n®p hbv°p-Ibpw AXn-\p-tijw Iºyq-́ -dn-te°v am‰p-Ibpw

sNøp∂p. UnPn-‰¬ Iyma-d-bpsS sNehv Ipd-™Xpw HXp°ap-

≈Xpamb- ]Xn-∏mWv sh∫v Iyma-d. hoUntbm tImfnw-Kv,

hoUntbm Nm‰nwßv F∂n-h-bv°mbn Iºyq-́ -dn¬ CXv D]-tbm-Kn-

°p-∂p. CXn\v B¥cnI saΩdn D≠m-bn-cn-°p-I-bn-√.

]´nI 3.3: C≥]p´v D]-I-c-W-ßfpw Ah-bpsS D]-tbm-Khpw

Nne Hu´v]p´v D]-I-c-W-ßfpw Ah-bpsS {]tXy-I-X-Ifpw \ap°v Ct∏mƒ t\m°mw.

hnhn[ Hu´v]p´v D]-I-c-W-ßfpw Ah-bpsS D]-tbm-Khpw ]´nI 3.4 ¬ ImWmw

        D]-I-cWw khn-ti-j-X-Iƒ/D]-tbm-K-ßƒ

CRT tamWn-‰dp-Iƒ,Kymkv πmkva tamWn‰dp-Iƒ, F¬.kn.Un

tamWn‰dpIƒ, Sn.F^v.Sn tamWn‰dpIƒ, F¬.C.Un

tamWn‰dpIƒ, Hm¿Km-\nIv sse‰v Fan-‰nßv UtbmUv tamWn‰dp-

Iƒ (OLED) XpSßnbh Unkvtπ D]-I-c-W-ß-fmWv. Unkvtπ

D]-I-c-W-ß-fn¬ ImWp∂ hnh-c-ßsf tkm^v‰vtIm∏n F∂p

hnfn-°p-∂p. kv{Io\n\v IpdpsI Ub-K-Wembn C©p-I-fn¬

BWv tamWn-‰-dns‚ hep∏w IW-°m-°p-∂-Xv.

 sk≥k¿

hnjz¬ Unkvtπ

bqWn‰v (VDU)
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hoUntbmbpw Nn{X-ßfpw Iºyq-´-dnse Um‰bpw Hcp henb

kv{Io\ntem at‰-sX-¶nepw ]c∂ {]X-e-Øntem {]Z¿in-∏n-°m-

\p-]-tbm-Kn-°p∂ Hcp-Xcw hoUntbm s{]mP-IvS-dmWv F¬.-kn.-

Un. s{]mPIvS¿. Db¿∂ Xo{h-X-bn-ep≈ {]Imiw F¬.-kn.-Un.-

bn-ep≈ Bbn-c-°-W°v ]nIvk-epIfneqsS IS-Øn-hn-Sp-Ibpw

Ahsb se≥kv D]-tbm-Kn®v tI{µo-I-cn-°p-Ibpw sNøp-∂p.

 {]n‚¿ (Printer) lm¿Uv tIm∏n Hu v́]p v́ \n¿Ωn-°p∂-Xn\mWv {]n‚¿ D]-tbm-Kn-

°p-∂Xv. t]∏-dp-I-fn¬ {]n‚ v sNbvsX-Sp-°p∂ Hu v́]ṕ pIƒ lm¿Uv

tIm∏n F∂mWdnb-s∏-Sp-∂Xv. {]n‚-dns\ Cw]mIvSv {]n‚¿,

t\m¨ Cw]mIvSv {]n‚¿ F∂n-ßns\ c≠mbn Xcw-Xn-cn-®ncn°p-

∂p. tUm v́ sa{SnIvkv F∂Xv Cw]mIvSv {]n‚¿ hn`m-K-Øn¬s]-Sp-

∂p. hfsc Ipd™ {]n‚nßv sNe-hn¬ Im¿_¨ tIm∏n-Iƒ

{]n‚ v sNøp-∂p. Hcp {]n‚-dns‚ thKX Af-°p-∂-Xv, Hcp \n›nX

ka-bØv F{X Imc-IvS-dp-Iƒ {]n‚ v sNøp-∂p, Imc-IvtSgvkv s]¿

sk°-≠v (CPS), sse≥kv s]¿ an\p v́ (LPM) AY-hm t]Pkv s]¿

an\p v́ (PPM) F∂n-hsb B{i-bn-®m-Wv. Cu {]n‚-dp-Iƒ thKX

Ipd-™-hbpw i_vZw D≠m°p-∂-h-bp-am-Wv. C¶vsP‰v {]n‚-dp-Iƒ

t\m¨Cw]mIvSv {]n‚¿ F∂ hn`m-K-Øn¬s]-Sp-∂p. C¶vsP‰v

{]n‚dp-I-fn¬ A£-c-ßƒ cq]-s∏-Sp-Øp-∂Xv {]n‚ v slUn-eqsS

sNdnb ajn-Øp-≈n-Iƒ t]∏-dn-te°v kvt{] sNbvXm-Wv. C¶vsP‰v

{]n‚dpIƒ sNehv Ipd-™-h-bm-sW-¶nepw Zo¿LIme-sØ°v

D]-tbm-Kn-°p-tºmƒ Ah-bpsS Nnehv h¿≤n-°p∂p. tek¿

{]n‚dp-Iƒ, t\m¨ Cw]mIvSv hn`m-K-Øn¬s]Sp-∂p. \√ \ne-hm-

c-Øn-ep≈ Nn{X-ßƒ krjvSn-°m≥ Ch D]-tbm-Kn-°p-∂p. tUm v́

am{SnIvkv {]n‚-dns\ At]-£n®v i_vZ-an-√m-sXbpw hfsc thK-

Ønepw {]n‚ v sNøm≥ tek¿ {]n‚-dp-Iƒ D]-tbm-Kn-°p∂p.

tamtWmt{Imw tek¿ {]n‚dp-Ifpw  If¿ tek¿ {]n‚-dp-Ifpw

hn]-Wn-bn¬  e`y-amWv. ]e-hn-[-Ønep≈ If¿ tSmW¿ Im{Sn-

UvPp-Iƒ D]-tbm-Kn®v hnhn[ \nd-ß-fn-ep≈ Hu´v]p-´p-Iƒ

krjvSn°m≥  If¿ tek¿ {]n‚dp-Iƒ D]-tbm-Kn-°p-∂p. Ch

sNe-th-dn-b-h-bm-Wv. tek¿ {]n‚dp-Iƒ thK-X-tb-dn-b-h-bm-Wv.

Ch-bpsS thKX Af-°p-∂Xv t]Pkv s]¿ an\p-́ n-emWv (PPM).

sX¿a¬ {]n‚¿ t\m¨ Cw]mIvSv {]n‚¿ hn`m-K-Øn¬s∏-Sp-∂p.

lo‰v sk≥kn-‰ohv sX¿a¬ t]∏¿ F∂ {]tXy-I-Xcw t]∏¿

BWv ChnsS D]-tbm-Kn-°p-∂-Xv. Cu t]∏¿ D]-tbm-Kn®v {]n‚ v

F¬.-kn.-Un. s{]mP-

IvS¿ (LCD Projector)

tUmSvsa-{SnIvkv {]n‚¿

C≥IvsP‰v {]n‚¿

tek¿ {]n‚¿

sX¿a¬ {]n‚¿
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slUn\v apI-fn-eqsS CXv \oßp-tºmƒ A®-Sn-t°-≠-Xmb hnh-c-

Øns‚ {]Xn-cq]w krjvSn-°p-∂p. FSpØp sIm≠p t]mIm≥

km[n°p∂ {]NmcØnep≈ {]n‚dmWnXv.

 tπm´¿ {Km^nt‚bpw cq]-I¬∏-\-bpsSbpw (design) lm¿UvtIm∏n

\n¿Ωn°m≥ D]tbmKn°p∂ Hu´v]p´v D]-I-c-W-amWv tπm´¿.

henb tXmXn-ep≈ {Km^p-I-fpw, `q]-Sßfpw, t]mÃ-dp-Ifpw,

\n¿Ωm-W-Øn-\m-h-iy-amb am∏p-Ifpw, F©n-\o-b-dn-ßn-\m-h-iy-

amb Nn{X-ßfpw {]n‚ v sNøm≥ D]-tbm-Kn-°p∂ D]-I-c-W-amWv

tπm -́dp-Iƒ. c≠v Xc-Øn-ep≈ tπm -́dp-I-fp-≠v. {Uw tπm´¿ (Drum

Plotter), ̂ vfm‰v s_Uv tπm´¿ (Flat bed plotter). {Uw tπm -́¿ tdmf¿

tπm´¿ F∂pw ^vfm‰v s_Uv tπm´-¿ tS_nƒ tπm´¿ F∂pw

Adn-bs∏-Sp∂p

  3D {]n‚¿ 3D hkvXp°ƒ {]n‚ v sNøm≥ D]-tbm-Kn-°p∂ Hu v́]p v́ D]-I-c-

W-amWv 3D {]n‚¿. ]Zm¿∞-ß-fn¬ ]e-X-c-Øn-ep≈ hkvXp-

°ƒ \n¿Ωn-°p-hm≥ km[n-°p-∂p. {]n‚ v sNtø≠ hkvXp-hns\

Bbn-c-°-W-°n\v hfsc sNdnb IjW-ß-fm°n am‰p-∂p. Xmsg

apX¬ apIƒ hsc IjvWw IjvW-ambn {]n‚ v sNøp-∂p. Cu

sNdnb eb-dp-Iƒ H∂n®v Iq´n-tN¿Øv bYm¿∞ hkvXp-hns‚

amXrI D≠m-°p-∂p. skdm-anIv I∏v, Ifn-∏m-́ -ßƒ F∂nh DZm-

l-c-W-ß-fm-Wv.

Iºyq-´¿ D≠m-°p∂ i_vZw ]pd-tØ°v e`y-am-°p∂ D]-I-c-

W-ß-fmWv HmUntbm Hu v́]p-́ v. i_vZw krjvSn-°p∂ Hu v́]p v́

D]-I-c-W-amWv kv]o°-dp-Iƒ. HmUntbm t]m¿´p-Iƒ hgn-bmWv

Ch Iºyq-́ -dp-ambn _‘n-∏n-°p-∂-Xv.

]´nI 3.4: Hu´v]p´v D]-I-c-W-ßfpw Ah-bpsS D]-tbm-Khpw

HmUntbm Hu v́]p v́

D]-I-c-W-ßƒ
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\Ωƒ ]e-X-c-Øn-ep≈ {]n‚-dp-Iƒ I≠p-ht√m. Cu {]n‚dpIfpsS hyXyÿ kz`mh

khn-ti-j-X-IfpsS Xmc-Xayw ]´nI 3.5 ¬ sImSpØncn°p∂p.

khn-ti-j-X-Iƒ tek¿

 {]n‚-dp-Iƒ

sX¿a¬

{]n‚-dpIƒ

tUm´vsa-{SnIvkv

{]n‚dp-Iƒ

]´nI 3.5: {]n‚-dp-I-fpsS Xmc-Xayw

{]n‚ v sNøm-\p-]-

tbm-Kn-°p∂

hkvXp

Fßs\ CXv

{]n‚ v sNøp∂p

{]n‚nßns‚

thKX

KpW-ta∑

KpW-ßƒ

tZmj-ßƒ

s]mSn cq-]-Øn-ep-

≈- ajn (C¶v

]uU¿)

t]∏¿ NqSm°n

AXn¬ ]uU¿

Hgp-°p∂p

an\p-´n¬ 20 t]Pv

KpW-ta≥a-bp≈

{]n‚nwKv, ªm°v &

ssh‰n\v \√Xv

i_vZan-√msX

{]n‚v e`n-°pw,

thK-Øn¬ {]n‚v

e`n-°pw, Db¿∂

{]n‚v \ne-hmcw

t]∏¿ IpSp-ßm-
\p≈ km[yX
IqSp-X¬, tSmW-
dns‚ hne  IqSp-
X¬, D]-I-c-W-
Øn\pw hne
IqSp-X¬

C¶vsP‰v

{]n‚-dp-Iƒ

{Zh- cq-]-Øn-ep≈

ajn

hfsc sNdnb Zzmc-

ß-fn-eqsS {Zhcq-]-

Ønep≈  ajn

t]∏-dn¬ kvt{]

sNøp∂p

an\p´n¬ 6 t]Pv

KpW-ta-∑-bp-≈Xv

{]tXy-In®p sNdnb

t^m≠p-Iƒ°v

i_vZ-an-√, Db¿∂

{]n‚v \ne-hm-cw,

D]-I-c-W-Øn\v

{]tXyI XbmsdSp∏v

Bh-iy-an√, Ipd™

D]-I-cW hne

ajn°v hne IqSp-

X¬, ajn hm´¿

{]q^v A√,

AXn-\m¬ kvt{]

sNøp-tºmƒ XS- -

ßƒ t\cn-Smw.

lo‰v sk≥kn

‰ohv t]∏¿

sX¿a¬ {]n‚v

slUn\v apI-fn-

eqsS sX¿a¬

t]∏¿ ]mkv

sNøp∂p

sk°‚n¬

150 mm

Nn{X-ßƒ {]n‚v

sNøp-∂-Xn\v

tbmPn-®-X-√,

sSIvÃp-Iƒ

{]n‚v sNøm≥

\√-Xv.

i_vZ-an-√, thK-X,

sNdp-Xv, `mcw

Ipd-hv, Ipd™

sshZypXn D]-tbm-

Kw, sIm≠p \S-

°m-hp-∂Xv

kvs]jy¬

sX¿a¬ t]∏¿

Bh-iy-ambn

hcp∂p. {]n‚nwKv

KpW-ta∑

Ipd-hm-Wv.

ajn ]pc-´nb

dn∫¨

t]∏-dn\v apI-fn-

ep≈ dn∫-Wn¬

]n∂p-Iƒ

Aa¿Øp-∂p

Hcp sk°‚n¬

30 apX¬ 550

IymcIvSdpIƒ

hsc

Nn{X-ßƒ {]n‚v

sNøm≥ tbmPn-®-

X-√. sSIvÃns‚

ASn-ÿm-\-Øn¬

\√-Xv.

dn∫-Wn\v hne

Ipd-hm-b-Xp-

sIm≠v {]n‚n-ßn\v

hne Ipd-hv,

Im¿_¨ tIm∏n

FSp-°mw.

{]mcw` apS°v

apX¬ IqSp-X-em-

Wv, thK-Øn¬

{]n‚v sNøp-∂n-√,

i_vZw IqSp-X-em-

Wv.
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3.4  C -̨thÃv (e-Waste)

Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ D]-tbm-Kiq\y-am-Ip-tºmƒ Ah Adn-bs∏Sp∂Xv C˛thÃv

 F∂ t]cn-emWv. Dt]-£n-°-s∏´ Iºyq-́ -dp-Iƒ, Hm^okv Ce-Ivt{SmWnIv D]-I-c-W-ßƒ,

hnt\m-Z-Øn-\p-]-tbm-Kn-°p∂ D]-I-c-W-ßƒ, samss_¬ t^m¨, sSen-hn-j≥, d{^n-P-td‰¿

Ch-sb√mw C -̨thÃv F∂ hn`m-K-Øn¬s]-Sp-∂p. ]p\-cp]-tbmKw, ]p\¿hn¬∏\, hos≠-

Sp-°¬, ]p\-cp-¬]mZ\w F∂n-ßs\ \n¿am¿÷\w sNøm-hp∂ D]-tbmKw Ign™

CeIvt{SmWnIv D]-I-c-W-ß-sfbpw C -̨thÃv Bbn ]cn-K-Wn-°mw.

B[p-\nI Pohn-X-Øn¬ Hgn®p IqSm≥ Ign-bmØ Ce-Ivt{Sm-WnIv D]-I-c-W-ß-fmWv

UkvIvtSm-∏v Iºyq-́ ¿, em]vtSm-∏v, samss_¬ t^m¨, d{^n-P-td-‰¿, sSen-hn-j≥ F∂nh.

\ΩpsS Bh-iy-ßƒ°-\p-k-cn®v Hmtcm h¿jhpw ]pXnb D]-I-c-W-ßƒ \Ωƒ hmßp-

∂p. Hmtcm h¿jhpw 300 Zi-e£w Iºyq-´-dp-Ifpw 1 e£w tImSn sk¬t^m-Wp-Ifpw

D¬∏m-Zn-∏n-°-s∏Sp∂p.  ct≠m aqt∂m h¿j-Øn-\p-≈n¬ Xs∂ Cu CeIv-t{Sm-Wn-Iv D]-I-

c-W-ßƒ D]-tbmKiq\y-ambn Xocp-∂p. Hmtcm h¿jhpw temI-Øm-I-am-\-ap≈ thÃv 8%

\nc-°n¬ h¿≤n-°p∂p F∂v IW-°p-Iƒ kqNn-∏n-°p-∂p.

amdn-s°m-≠n-cn-°p∂ kmt¶-XnIhnZybpw, am[y-a-ß-fn¬ hcp∂ am‰-ß-fpw,  hnebnSnhpw,

Bkq-{Xn-X-amb Aÿn-c-Xbpw temI-Øm-I-am-\-ap≈ C -̨thÃv h¿≤n-°p-∂-Xn\v Imc-W-

am-Ip-∂p. 50 Zi-e£w S¨ C˛-thÃv Hmtcm h¿jhpw krjvSn-°-s∏-Sp∂p F∂v IW-°p-

Iƒ kqNn-∏n-°p-∂p. CXn¬ 15 apX¬ 20% hsc am{Xta ]pXp°n D]tbm-Kn-°p-∂p-≈q.

_m°n-sb√mw aÆn¬ Ipgn®p aqSs∏SpItbm IØn®p If-bp-I-tbm, as‰-hn-sS-sb-¶nepw

D]-£n-°p-Itbm sNøp-∂p. C¥y, ssN\ t]mep≈ cmPyßfnepw B{^n-°, em‰n≥

Atacn° XpS-ßnb ̀ qJfißfnepw  Ce-Ivt{Sm-WnIv D¬∏-∂-ß-fpsS hn¬∏\ ASpØ

10 h¿j-Øn-\p-≈n¬ IpØs\ Db-cm≥ km[y-X-bp-≠v.

3.4.1. C -̨th-Ãns\ Ipdn®v \mw F¥p-sIm≠v DXvI-WvT-s∏-SWw?
(Why should we be concerned about e-Waste?)

CeIvt{Sm-WnIv thÃv shdp-samcp thÃv A√. sa¿°p-dn, seUv, ImUvan-bw, t{_man-t\-

‰Uv ̂ vssfw dn´m¿U‚ vkv F∂n-ßs\ Btcm-Ky-Øn\v lm\n-I-c-am-tb-°m-hp∂ hnj-h-

kvXp-°ƒ CXn¬ AS-ßn-bn-cn-°p-∂p. th≠-hn[w \nb-{¥n-®n-s√¶n¬ Cu hnj-h-kvXp-°ƒ

Im≥k¿, {]Xyp¬∏m-Z-\-tijn Ipdhv, a‰v Btcm-Ky-{]-iv\-ßƒ F∂n-h°v Imc-W-am-Ip-∂p.

C -̨thÃv Ipgn®p aqSp-∂-Xn-\m¬ 40% hsc seUv aÆn¬ Ie-cp-hm≥ CS-bm-°p-∂p.
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3.4.2 C -̨th-Ãn\v F¥v kw -̀hn-°p∂p (What happens to the e-Waste?)

\n¿`m-Ky-h-im¬ Hcp sNdn-b-i-X-am\w C -̨thÃv am{Xta ]pXp°n D]-tbm-Kn-°p-∂p-≈q. ]pXp-
°¬ tI{µ-ß-fn¬ sIm≠p-t]m-bmepw \mw {]Xo-£n-°p-∂-Xp-t]mse an°-t∏mgpw Ah
bYm¿∞-Øn¬ ]pXp-°-s∏-Sp-∂n-√. CRT tamWn-‰-dp-I-fn¬ Unkvtπ°v klm-bI-c-am-Ip∂
t^mkv̂ -dkpw seUpw Xmc-X-tay\ IqSnb Af-hn¬ ImW-s∏-Sp-∂p. D]-tbm-K-iq-\y--amb
CRT Isf "A]-I-S-I-c-amb thÃv' F∂ KW-Øn-emWv Ata-cn-°≥ ]cn-ÿnXn kw-c-£W
GP≥kn (United States Environmental Protection Agency- EPA) Dƒs∏-Sp-Øn-bn-cn-°p-∂-Xv.

`qcn-̀ mKw C -̨th-ÃpIfpw thkv‰v Iq\-I-fn¬ X≈p-Itbm C≥kn\td‰¿ D]-tbm-Kn®v IØn-
°p-Itbm BWv sNøp-∂-Xv. CØcw thÃns‚ A\p-Nn-X-amb \io-I-cW am¿§-ß-ƒ Ah-
ew-_n-°p-∂-tXmsS Ah-bn¬ \n∂pw hne-]n-Sn-∏p-≈ hkvXp°ƒ tiJ-cn-°p-hmt\m A]-I-S-
I-c-amb hnj-h-kvXp-°sf \nb-{¥n-°mt\m km[n-°msX hcp-∂p. CXns‚ `mK-ambn Ch
\ΩpsS aÆn-s\bpw Pe-sØbpw hmbp-hn-s\bpw aen-\-s∏-Sp-Øp-∂p.

C -̨thÃv bmsXmcp Imc-W-h-imepw a‰p Krl-am-en-\y-ßƒ-
s°m∏w Dt]-£n-°m≥ ]mSn-√. Ch Fhn-sS-bmtWm D≈Xv
AhnsS h®pXs∂ th¿Xn-cn-°-s∏-tS-≠Xpw hnhn[ k∂≤
kwL-S-\-Iƒ°v ssIam‰w sNø-s∏-tS-≠-Xp-am-Wv. C -̨th-Ãv
F∂ cq£-amb {]iv\w ]cn-K-Wn-°p-tºmƒ Kh -̈sat‚m,
hymh-km-bnI ÿm]-\-ßtfm, s]mXp-P\ßtfm Ch \nb-

{¥n-t°-≠-Xn-\m-h-iy-amb \S-]-Sn-Iƒ ssIs°m-t≈-≠Xv

AXy-¥m-t]-£n-X-am-Wv.
Nn{Xw 3.10: tISp-h-∂Xpw Ime-l-c-W-s∏-

´-Xp-amb Ce-Ivt{Sm-WnIv hkvXp-°ƒ

]´nI 3.6: A]-I-S-I-c-amb cmk-]-Zm¿∞-ßfpw AXns‚ Dd-hn-Shpw {]Xym-Lm-X-hpw.

cmk-]Zm¿∞w

seUv

sa¿°pdn

ImUvanbw

t{_man-t\-‰Uv

^vsfbnw dn´m¿

U‚vkv (BFRs)

Dd-hnSw

Iºyq -´¿ tamWn -‰¿ •m nepw PCB

tkmƒU-dnepw CXv ImWp-∂p.

PCB, F¬.-kn.-Un. kv{Io\ns‚ D≈nse

sse‰p-I-fnepw ImWp-∂p.

Nn∏v dknÃ-dp-I-fnepw skan-I-≠Iv-S-dp-I-

fnepw ImWp∂p

PCB bnepw Nne πmÃn-°p-I-fnepw ImW-

s∏-Sp-∂p.

{]Xym-LmXw

tI{µ \mUo-hyq-lsØ _m[n-°p-∂p.

c‡-Nw-{I-a-W-sØbpw InUv\n-tbbpw

_m[n-°p-∂p.

sNdnb Ip´n-I-fpsS Xe-t®m-dn-s\bpw

\mUohyql-sØbpw _m[n -°p-∂p.

apXn¿∂-h-cn¬ Ah-bh sshI-ey-ßƒ,

am\-knI sshI-eyßƒ, a‰-t\Iw tcmK-

e-£-W-ßƒ F∂nh {]I-S-am-Ip-∂p.

]e-X-c-Øn-ep≈ Im≥k-dp-Iƒ°v Imc-W-

am-Ip-∂p. ImUvan-bw InUv\n-bn¬ Ipan-

™p-IqSn AXn\v tZmjw sNøp-∂p.

Im≥k¿ km[yX h¿≤n-∏n-°p-∂p.

]´nI 3.6. ¬ A]-I-S-I-c-amb Nne cmk-]Zm¿∞-ßƒ, Ah-bpsS Dd-hn-Sw, {]Xym-LmXw

F∂nh  sImSpØnc-n°p-∂p.
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C¥ym Kh¨sa‚ns‚ tI{µ amen\y \nb-{¥W t_m¿Uv (CPCB ̨ sk≥{S¬ s]meyq-j≥

I¨t{Smƒ t_m¿Uv) cq]o-I-cn® ‘C -̨thÃv \nb-{¥W \nb-a-ßƒ˛ 2011’, 01˛̨ 5˛2012 apX¬

\ne-hn¬ h∂p. Cu \nb-a-ßƒ Ce-Iv{Sn-°¬, Ce-Ivt{Sm-WnIv D]-I-c-W-ß-fpsS \n¿Ωm-

Whpw hn¬∏-\bpw {]h¿Ø-\-hp-ambn _‘-s∏´p InS-°p∂ F√m-h¿°pw (\n¿Ωm-Xm-°ƒ,

D]-t`m-‡m-°ƒ, tiJ-c-W-tI-{µw) _m[-I-am-Wv. kwÿm-\Øv CXns‚ \S-Øn∏pw ta¬-

t\m´hpw \n¿∆-ln-°p-∂Xv kwÿm\ amen\y \nb-{¥W t_m¿Uns‚ t\Xr-Xz-Øn-em-Wv.

C -̨th-Ãns‚ tiJ-c-W-Øn\pw \n¿Ωm¿÷-\-Øn-\p-wth≠n tIcf Kh¨sa‚ v {]tXyI

\n¿-t±iw sImSp-Øn-´p-≠v. \n¿Ωm-Xm-°-fp-sSbpw Xt±-i-kzbw`c-W-ÿm-]-\-ß-fp-sSbpw

amen\y \nb-{¥-W-t_m¿Un-s‚bpw Npa-X-e-Iƒ Kh¨sa‚ v hy‡-ambn \n¿∆-Nn-®n-́ p-≠v.

\n¿Ωm-Xm-°-fpsS XncnsI hmß¬ ]≤-Xn-bn-eq-sStbm Xt±-i-kz-bw-̀ -cW ÿm]-\-ß-fpsS

t\Xr-Xz-Øn-ep≈ Xncn-s®-Sp-°¬ kwhn-[m-\-ß-fn-eq-sStbm Ce-Iv{Sn-°¬, Ce-Ivt{Sm-WnIvkv

t]mep≈ C -̨th-Ãp-Iƒ tiJcn-°-s∏-Sp-∂p. Ch-sb√mw AwKo-IrX ]pXp-°¬ tI{µ-Øn\v

ssIam-dp-∂p. {][m-\-s∏´ {_m≥Up-Iƒ, D]-tbmKw Ign™ D¬∏-∂-ß-sf√mw Xs∂ \n¿Ωm-

Xm-°ƒ°p Xs∂ Xncn®v G¬∏n-°m≥ \n¿t±iw \¬In-bn-́ p-≠v. AXp-a-s√-¶n¬ Xt±-i-kz-

bw-̀ -cW ÿm]-\-ßƒ Xøm-dm-°n-bn-́ p≈ tiJ-cW tI{µ-ß-fnepw XncnsI G¬∏n-°m\p≈

kwhn-[m-\-ap-≠v. C˛-thÃv \n¿Ωm¿÷-\-sØ-°p-dn®v t_m[-h¬°-cW ]cn-]m-Sn-Iƒ k-

L-Sn-∏n-°p-∂-Xn\pw ]pXp-°¬ AYhm amen\yw \n¿Ωm¿÷\w sNøp-∂-Xn\pw D≈ kwhn-

[m-\-ßƒ s]meyp-j≥ I¨t{Smƒ t_m¿Uv \n¿∆-ln®p t]mcp-∂p-≠v.

3.4.3 C -̨thÃv \n¿Ωm¿÷\ am¿§-ßƒ (e-waste disposal methods)

C -̨thÃv \n¿Ωm¿÷\Øn\p-th≠n Xmsg ]d-bp∂ am¿§-ßƒ D]-tbm-Kn-°m-w

a) ]p\-cp-]-tbmKw (Reuse): sk°‚ v lm≥Uv D]-tbmKw AYhm tISp-]m-Sp-Iƒ ]cn-l-

cn®v sa®-s∏-SpØn D]-tbm-Kn-°pI F∂-XmWv ]p\-cp]-tbmKw sIm≠v ChnsS Dt±-in-°p-

∂-Xv. an° ]gb Iºyq-́ -dp-Ifpw _‘p-°ƒt°m kplr-Øp-°ƒt°m Nn√-d-°-®-hSw \S-

Øp-∂-h¿t°m ss]kt°m A√m-sXtbm ssIam-dmw. NneXv k∂≤ kwL-S-\-Iƒ,

hnZym`ymk ÿm]-\-ßƒ F∂n-hbvt°m ssIam-dmw. C¶vvsP‰v Im{Sn-UvPp-Ifpw tek¿

tSmW-dp-Ifpw ]p\-cp-]-tbmKw sNømw. CXv C -̨th-Ãns‚ tXmXv Ipd-bv°m≥ klm-bn-°pw.

b) IØn®p If-b¬ (Incineration):{]tXyIw cq]-I¬∏\ sNbvX C≥kn-\-td-‰-dn¬ 900

apX¬ 1000 Un{Kn sk¬jy-kv hsc D≈ Db¿∂ Dujvam-hn¬ \nb-{¥-W-hn-t[-b-ambn

IØn®p If-bp-∂p.

c) C -̨thÃns‚ ]p\-cp-¬]m-Z\w (Recycling): D¬∏-∂-ß-fn¬ \n∂pw D]tbmKn°m≥ ]‰p∂

LS-I-ß-fp-]-tbm-Kn®v ]pXnb D]-I-c-W-ßƒ \n¿Ωn-°p-∂-Xn-s\-bmWv ]p\-cp-¬]m-Z\w F∂v

]d-bp-∂-Xv. tamWn-‰-dp-Iƒ, Iot_m¿Up-Iƒ, em]vtSm-∏p-Iƒ, tamUw, sSen-t^m¨ t_m¿Up-

Iƒ, lm¿Uv ss{Uhp-Iƒ, knUn, samss_epIƒ, ̂ mIvkv sajo≥, {]n‚¿, kn.]n.-bp, saΩdn

Nn∏p-Iƒ, Iq́ n-tbm-Pn-∏n-°p∂ hb-dp-Iƒ, tI_n-fp-Iƒ F∂n-h-sb√mw ]pXp°n D]tbm-Kn-°mw.

d) aÆn-´p-aq-S¬ (Land Filling) : G‰hpw IqSp-X¬ D]-tbm-Kn-°p-∂Xpw F∂m¬ ip]m¿i

sNø-s∏-Sm-Ø-Xp-amb am¿§-amWv aÆn´p aqS¬.
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C -̨thÃv \n¿am¿P-\-Øn¬ hnZym¿∞n-I-fpsS ]¶v

$ Bh-iy-an√msX Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ hmßp-∂Xv \n¿Øp-I.

$ D]-I-c-W-ßƒ tISp-h-cp-tºmƒ ]pXn-bXv hmßp-∂Xn\v ]Icw Ah -\-∂m°n D]-tbm-

Kn-°p-I.

$ D]-I-c-W-ßƒ ]mgm-°msX Ah a‰p-≈-h¿°v hn¬°p-Itbm kw`m-h\ sNbvtXm Ah-

bpsS {]h¿Ø\ Ime-b-fhv Zo¿Ln-∏n-°p-I.

$ ]pXnb Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ hmßp-tºmƒ A]-I-S-I-c-amb ]Zm¿∞-ßƒ

AS-ßn-bn-́ n-s√∂v Dd∏p hcp-Øp-I-bpw ]pXp°n D]-tbm-Kn-°m-hp-∂h-bm-sW∂pw Du¿-

÷w Ipd®v am{Xw D]-tbm-Kn-°p-∂-h-bm-sW-∂pw IqSp-X¬ Imew D]-tbm-Kn-°m-hp-∂-h-

bmsW-∂pw hfsc Ipd™ Zp¿hybw am{Xw krjvSn-°p-∂-h-bm-sW∂pw Dd∏p hcp-

Øp-I.

$ D]-tbmK iq\y-am-bm¬ D]-I-c-W-ßƒ XncnsI FSp-°p∂ ]≤Xnbpt≠m F∂v \n¿-

ΩmXm-°fpsS t^m¨ \º¿ hgntbm sh_vssk‰v hgntbm a\- n-em-°p-I.

$ _m‰dnbn¬ {]h¿Øn-°p∂ D]-I-c-W-ß-fn¬ D]-tbm-K-tijw If-bp∂ _m‰-dn°p

]Icw doNm¿÷v sNøm-hp∂ _m‰-dn-Iƒ D]-tbm-Kn-°p-I.

$ KpW-ta≥a DØ-c-hm-ZnXzw (Warranty) D≈Xpw XncnsI FSp-°p-∂-Xp-amb D¬∏-∂ß-

ßƒ hmßn-°p-I.

3.4.4. lcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZy

(Green computing or Green IT)

]cn-ÿn-Xn°v \miw hcpØm-sX-bp≈ kmt¶-Xn-I-hn-Zy-bpsS ]T-\hpw {]tbm-KhpamWv

lcnX Iºyq-́ nwKv AYhm lcnX kmt¶-Xn-I-hnZy. Iºyq-́ -dn-s‚bpw A\p-_‘ LS-I-ß-

fp-sSbpw cq]-I¬∏-\, \n¿Ωm-Ww, D]-tbm-Kw, \n¿Ωm¿÷\w AXp-ambn _‘-s∏´ LS-I-

ß-fmb tamWn-‰-dp-Iƒ, {]n‚dpIƒ, kw`-cW D]-I-c-W-ßƒ F∂nh ^e-{]-Z-ambn ]cn-

ÿn-Xn°v tbmPn-°p-∂-hn[w \S-∏m-°p-∂-Xn-s\-bmWv lcnX Iºyq-́ nwKv F∂v hnfn-°p-∂-Xv.

lcnX Iºyq-´nw-Kns‚ BZyIm-esØ XpS°w "F\¿Pn -Ãm¿' F∂-dn-b-s∏-Sp∂ kzta-

[bm D≈ te_-enwKv t{]m{Kmw Bbn-cp-∂p. F√mhn[ lm¿Uvshb-dp-I-fnepw Du¿÷

Imcy-£-aX h¿≤n-∏n-°p-∂-Xn-\mbn 1992˛¬ EPA BWv CXv \S-∏n-em-°nb-Xv. t\m v́_p°v

Iºyq-́ -dp-I-fn-epw, Unkvtπ-I-fnepw F\¿Pn Ãm¿ te_¬ km[m-cW ImgvN-bm-Wv. bqtdm-

∏n-epw, Gjy-bnepw Cu ]≤Xn \S-∏m-°-s∏-´p. Nn{Xw 3.11¬ km[m-c-

W-bmbn D]-tbm-Kn-°p∂ F\¿Pn Ãm¿ AS-bmfw ImWn-®n-cn-°p-∂p.

lcnX Iºyq-´nwKv F∂ Bi-b-Øn-t∑-ep≈ Kh¨sa‚ns‚ \nb-

{¥Ww `mKnIw am{X-am-Wv. BtKmf ]cn-ÿn-Xnsb tZmj-I-c-ambn

_m[n-°m-sX-bp≈ Hcp sXmgn¬ kwkvImcw hf¿Øn-sb-Sp-°p-hm≥

Iºyq-´¿ D]-tbm-Kn-°p-∂-hcpw ÿm]-\-ßfpw {i≤nt°≠Xp≠v. AXn-\mbn sNtø≠

Nne Imcy-ßƒ Xmsg sImSp-Øn-cn-°p-∂p.

Nn{Xw 3.11:
F\¿Pn Ãm¿ te_¬
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$ Iºyq-́ ¿ D]-tbm-Kn-°m-Ø-t∏mƒ AXv Hm v̂ sNøp-I.

$ tek¿ {]n‚¿ t]mep≈ s]cn-̂ -d-ep-Iƒ Bh-iy-ap-≈-t∏mƒ am{Xw HmWm-°p-I.

$ Du¿÷ kwc-£W k{º-Zmbw D]-tbm-Kn-°p-I.

$ UkvIvtSm-∏v Iºyq-́ -dn-\p-]-Icw em∏vtSm∏v km[n-°p-∂n-S-tØmfw D]-tbm-Kn-°p-I.

$ Bh-iy-am-sW-¶n¬ am{Xw {]n‚u v́ FSp-°p-I.

$ CRT tamWn-‰-dp-Iƒ°p ]Icw LCD tamWn-‰-dp-Iƒ D]-tbm-Kn-°p-I.

$ F\¿Pn Ãm¿ AS-bm-f-ap≈ lm¿Uvsh-b¿, tkm v̂‰vsh-b¿ D]-tbm-Kn-°p-I.

$ tI{µ, kwÿm-\, {]mtZ-inI \nb-{¥-W-ßƒ°-\p-k-cn®v C -̨thÃv \n¿Ωm¿÷\w sNøp-I.

$ kutcm¿÷w t]mep≈ _Z¬ Du¿÷ DdhnS-ßƒ D]-tbm-Kn-°p-I.

Iºyq-́ dpIsf Fßns\ lcn-Xm`am°mw  (How to make computers Green)

Iºyq-́ dpIsf lcn-Xm -̀am°n am‰p-∂-Xn¬ Ah-bpsS hen∏w, Imcy-£-a-X, AXn-e-S-ßn-bn-

cn-°p∂ hkvXp-°ƒ F∂nh {]m[m-\y-a¿ln-°p-∂p. sNdnb Iºyq-́ -dp-Iƒ IqSp-X¬ lcn-

Xm-`-am-Wv. F¥p-sIm-s≠-∂m¬ Ah Ipd®v hkvXp-°sf D]-tbm-Kn-°p-∂p-≈q. IqSmsX

Ah-bpsS {]h¿Ø-\-Øn\v Ipd-™ -ssh-Zyp-Xntb Bh-iy-ap≈q. lcnX Iºyq-́ n-ßns‚

Imcy-Øn¬ Du¿÷-Øns‚ Imcy-£-a-amb hn\n-tbmKw {]m[m-\y-a¿ln-°p-∂p. em]vtSm-∏p-

Ifn¬ henb Iºyq-´-dp-Isf At]-£n®v Du¿÷ hn\n-tbmKw Ipd-hm-Wv. AXp-t]mse

Xs∂ LCD kv{Io\p-Iƒ  CRT tamU-ep-Isf At]-£n®v hfsc Ipd®v Du¿÷w am{Xta

D]-tbm-Kn-°p-∂p-≈q. seUv, sa¿°pdn t]mep≈ A]-I-S-I-c-amb -h-kvXp-°-fpsS D]-tbmKw

Ipd-°-Ww.

lcnX Iºyq-́ nwKv t{]m’m-ln-∏n-°p-∂-Xn-\p-th≠n Xmsg ]d-bp∂ 4 kao-]-\-ßƒ Dƒs°m-

≈n-®n-cn-°p-∂p.

-l-cnX cq]I¬∏\ (Green Design): Iºyq´dp-Iƒ, sk¿hdpIƒ,

{]n‚dpIƒ, s{]mP-IvSdpIƒ, a‰v UnPn-‰¬ D]-I-c-W-ßƒ cq]-I¬∏\

sNøp-tºmƒ Ah ]cn-ÿn-Xn°v A\p-tbm-Py-ambpw Du¿÷ Imcy-

£-aambpw D]-tbm-Kn-°m≥ Xc-Øn¬ Xøm-dm-°p-I.

lcn-X -\n¿ΩmWw (Green Manufacturing): Iºyq-́ dpw a‰v A\p-_‘ LS-I-ßfpw \n¿Ωn-

°p-tºmƒ Zp¿hybw ]c-am-h-[n Ipd®p sIm≠v ]cn-ÿnXn°v tZmjsa∂pw D≠m-°mØ

coXn-bn¬ Xøm-dm-°p-I.

lcnX D]-tbmKw (Green Use): Iºyq-´-dn-s‚bpw A\p-_‘ D]-I-c-W-ß-fp-sSbpw

sshZypX D]-t`mKw Ipd®p sIm≠v ]cn-ÿnXn kulm¿±-]-c-ambn D]-tbm-Kn-°p-I.

lcnX \n¿Ωm¿÷\w (Green Disposal) :  Iºyq-́ ¿ tISp-]m-Sp-Iƒ Xo¿Øv D]-tbm-Kn-°p-I,

DNn-X-amb coXn-bn¬ \n¿Ωm¿÷\w sNøp-I, Bh-iy-an-√mØ Ce-Ivt{Sm-WnIv D]-I-c-W-

ßƒ ]pXp°n D]-tbm-Kn-°p-I.
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3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ 3.5 tkm v̂‰vsh-b¿ (Software)

HcpIq´w t{]m{Km-ap-Iƒ D]-tbm-Kn®v Iºyq-́ ¿ knÃ-Øn-s‚bpw a‰v Ce-Ivt{Sm-WnIv D]-I-c-

W-ß-fp-sSbpw {]h¿Ø\w Imcy-£-ahpw ̂ e-{]-Z-hp-ambn \S-Øm≥ klm-bn-°p-∂-h-bmWv

tkm^‰vsh-b¿. lm¿Uvshb¿ Iºyq-́ ¿ knÃ-Øns‚ ico-cw cq]-s∏-Sp-Øp-sa∂v ]d-bmsa-

¶n¬ tkm v̂‰vshb¿ AXns‚ a\t m Bflmthm BIp-∂p. c≠p Xc-Øn-ep≈ tkm v̂‰vv

shbdmWp-≈-Xv.

$ knÃw tkm v̂‰vshb¿

$ Bπn-t°-j≥ tkm v̂‰vvsh-b¿

3.5.1. knÃw tkm v̂‰vsh-b¿ (System software)

Iºyq-́ -dns‚ {]h¿Ø-\-ßƒ \nb--{¥n-°p-∂-Xn-\mbn cq]-I¬∏\ sNbvXn-́ pf≈ Hcp Iq´w

t{]m{Km-ap-I-sf-bmWv knÃw tkm^v‰vshb¿ F∂v ]d-bp-∂-Xv. Iºyq-´-dns‚ {]h¿Ø-

\ßsf \nb-{¥n®p-sIm≠pw, Iºyq´¿ kwhn-[m-\-Øns‚ AI-tØbv°pw ]pdtØ-

tØbv°pw Um‰m FØn-®p-sIm≠pw, Bπn-t°-j≥ t{]m{Km-ap-I-fpSsS IrXy-\n¿h-

lWØns‚ F√m L´-ßfpw sNbvXp-sIm≠pw Iºyq-´¿ knÃ-Øns‚ D]tbm-KØn¬

a\p-jy\s\ klm-bn-°m≥ th≠n cq]-I-¬∏\ sNbvX s]mXp -t{]m-{Km-ap-I-fmWv Ah.

Npcp-°-Øn¬ knÃw tkm v̂‰vshb¿ a‰v tkm v̂‰vshb-dp-I-fpsS {]h¿Ø-\sØ ]n¥p-W-

°p-Ibpw s]cn-̂ -d¬ D]-I-c-W-ß-fp-ambn Bi-b-hn-\n-abw \S-Øp-Ibpw sNøp-∂p. Iºyq-

´¿ ̂ e-{]-Z-ambn D]-tbm-Kn-°p-∂-Xn\v D]-tbm-‡m-°sf CXv klm-bn-°p-∂p. Iºyq -́dnse

hn`h-ßƒ \nb-{¥n-°p-hm≥ knÃw tkm^v‰vshb¿ klm-bn-°p∂p F∂v CXv kqNn-

∏n°p∂p.

1. ]cn-ÿn-Xn°pw P\-ß-fpsS Btcm-Ky-Øn\pw C˛-thÃv D≠m-°p∂
{]Xym-Lm-X-sØ-°p-dn®v ]Tn-°p-∂-Xn-\mbn Hcp k¿s∆ \nß-fpsS {]tZ-
iØv \SØn dnt∏m¿ v́ Fgp-Xp-I.

2. lcnX Iºyq-́ nw-Kns‚ {][m-\ysØ Ipdn®v N¿® sNøp-I.\ap°v sNømw

1. ]mcn-ÿn-XnI DØ-c-hm-Zn-Xz-tØmSpw {]Ir-Xn°v tbmPn-®-Xp-amb coXn-
bn¬ Iºyq-´-dp-Ifpw Ah-bpsS hn`-h-ßfpw D]-tbm-Kn-°p-∂-Xns\
_________ F∂-dn-b-s∏-Sp∂p

2. D¬∏-∂-ß-fn¬ \n∂pw D]-tbm-Kn-°m≥ ]‰p∂ LS-I-ßƒ D]-tbm-Kn®v
]pXnb D]-I-c-W-ßƒ \n¿an-°p-∂-Xn-s\- _____ F∂p hnfn-°p-∂p.

3. Iºyq-´-dp-I-fnepw Ah-bpsS hn`-h-ß-fnepw Du¿÷ Imcy-£-aX h¿≤n-
∏n-°p∂ te_-enßv ]cn-]m-Snsb _______ F∂p hnfn-°p-∂p.

4. GsX-¶nepw c≠v C≥]p´v/ Hu´v]p´v D]-I-c-W-ßƒ hoXw ]´nIs∏Sp-
Øp-I.

kzbw hne-bn-cp-ØpI
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knÃw tkm v̂‰vsh-b-dns‚ LS-I-ßƒ Xmsg sImSp-°p-∂p.

a) Hm∏-td-‰nwKv knÃw

b) `mjm t{]mk- dp-Iƒ

c) bq´n-en‰n tkm v̂‰vsh-b¿

a. Hm∏-td-‰nwKv knÃw (Operating system)

D]-tbm-‡m-hn-t\bpw Iºyq-´¿ lm¿Uvsh-b-dn-s\bpw

_‘n-∏n-°m-\m-bp≈ Hcp-Iq´w t{]m{Km-ap-IsfbmWv

Hm∏-td-‰nwKv knÃw F∂p-]-d-bp-∂-Xv. Iºyq-´¿ knÃ-

sØ D]-tbm-KtbmKyam-°pI F∂XmWv Hm∏-td-‰nwKv

knÃ-Øns‚ {]mY-anI-e-£yw. D]-tbm-IvXm-hn\v t{]m-

{Km-apIƒ \S-∏n-em-°m≥ A\p-tbm-Py-amb ]cn-ÿnXn

Hcp°ns°mSp-°pIbmWv Hm∏td-‰nwKv knÃw sNøp-∂-

Xv. Imcy-£-a-amb coXn-bn¬ Iºyq-´¿ lm¿Uvsh-b¿

D]tbm-Kn-°m≥ klm-bn-°pI F∂Xpw Hm∏-td-‰nwKv

knÃ-Øns‚ tPmen-bm-Wv.

Iºyq-´-dnse F√m-hn[ {]h¿Ø-\-ß-sfbpw \nb-{¥n-

°p-Ibpw GtIm-]n-∏n-°p-Ibpw sNøp-∂Xv Hm∏-td-‰nwKv

knÃ-am-W.v Nn{Xw 3.13 ¬ Iºyq-´¿ knÃ-Ønse hn`hßfpsS amt\-P-cmbn (Resource

Manager) Hm∏-td-‰nwKv knÃw {]h¿Øn-°p-∂Xv ImWn-°p-∂p. G‰hpw {][m-\-s∏´ knÃw

tkm^v‰vsh-b-dmWv Hm∏-td-‰nwKv knÃw. Iºyq-´-dnse lm¿Uv UnkvIn¬ \n∂pw BZyw

knÃw tkm v̂‰vsh-b¿, D]-tbm-‡m-hn-s\bpw lm¿Uvshb-dn-s\bpw Fßs\  _‘n-∏n-®n-

cn-°p∂p F∂v Nn{Xw 3.12 ¬ ImWn-°p-∂p.

Nn{Xw 3.12: tkm^v‰vshb-dn-eqsS D]-tbm-‡mhpw lm¿Uvshbdpw XΩn-ep≈ kº¿°w.

Nn{Xw 3.13: Hm∏-td-‰nMv knÃw hn -̀h-ß-fpsS
amt\-P¿ F∂ -\n-e-bn¬

D]-tbm-‡mhv

`mjm

s{]mk- -dp-Iƒ

bq´n-en‰n

tkm^v‰vshb¿

Bπn-t°-j≥

tkm^v‰pshb-dp-Iƒ

H∏-td-‰nßv knÃw

tkm^v‰vshb¿

lm¿Uvshb¿ CPU RAM I/O
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FSp°p∂ t{]m{Kmapw Hm^m-°p-∂-Xphsc saΩ-dn-bn¬ \ne\n¬°p-∂ t{]m{Km-ap-am-Wn-Xv.

Iºyq-́ -dns‚ A\p-Nn-X-amb D]-tbm-Khpw sX‰p-Iƒ kw -̀hn-°p-∂Xv XS-bm\pw CXv {ian-

°p-∂p.

Hm∏-td-‰nwKv knÃ-Øns‚ {][m-\-s∏´ [¿Ω-ß-fmWv t{]mk v ssIIm-cyw-sN-øpI, saΩdn

ssIImcyw sNøpI, ̂ b¬ ssIIm-cy--sNøpI, skIyqcn‰n ssIImcyw sNøp-I, \n¿t±-

ißƒ hymJym-\n-°p-I XpSßnbh.

i t{]mk v ssIImcyw sNøpI

t{]mk- p-I-fpsS hn\ym-khpw Xncn-s®-Sp-°-epw, hnhn[ s{]mk- p-Iƒ°v hn -̀h-ßƒ \¬Ip-

∂-Xn-\p≈ ]≤Xn Xbm-dm-°¬ F∂n-h-bmWv Hm∏-td-‰nwMv knÃ-Ønse t{]mk v

ssIImcyw sNøp∂ ̀ mKw {i≤-]p-e¿Øp-∂-Xv.

ii saΩdn ssIIm-cyw -sN-øpI

{]mY-anI saΩ-dnsb ssIImcyw sNøp-Itbm \nb-{¥n-°pItbm sNøp∂Xv Hm∏td‰nwKv

knÃ-Ønse saΩdn ssIImcyw sNøp∂ `mK-am-Wv. Hmtcm saΩdn ÿm\-Øns‚bpw

Ahÿ (Hcp t{]mk- n\v \o°n-sh-®n-cn-°p-I-bmtWm AtXm Hgn™p InS-°p-I-bm-tWm)

AXv kq£n-®p-sh-°p-∂p. Hmtcm t{]mk- n\pw F{X-am{Xw saΩdn \o°n-sh-°-W-sa∂v

AXv IW-°m-°p-Ibpw AXp {]Imcw \o°n sh°p-Ibpw sNøp-∂p. saΩdn ]n∂oSv Bh-

iy-an-s√-¶n¬ AXv Xncn-s®-Sp-°p-Ibpw sNøp-∂p.

iii ^b¬ ssIImcyw sNøpI

^bepI-fp-ambn _‘-s∏´v InS-°p∂ {]h¿Ø-\-ß-fmb Bkq-{XWw sNøp-I, t]cv -

sIm-Sp-°p-I, kw -̀cn-°p-I, Xncn-s®-Sp-°p-I, ssIam‰w sNøp-I, kwc-£n-°p-I F∂o {]h¿Ø-

\-ßƒ sNøp-∂p.

iv Unsshkv ssIImcyw sNøpI

Iºyq´dp-ambn _‘n-∏n-®n-cn-°p∂ D]-I-c-W-ß-fpsS \nb-{¥-W-amWv Unsshkv ssIImcyw-

sN-ø¬. lm¿Uvsh-b-dpw tkm^v‰vsh-b-dpw kwtbm-Pn-∏n®p sIm≠v AXv D]-I-c-W-ßsf

ssIImcyw sNøp-∂p. Unsshkv ss{Uh¿ tkm v̂‰vshbdneqsS Hm∏-td-‰nwKv knÃw lm¿Uv

shb¿ D]-I-c-W-ß-fp-ambn kwh-Zn-°p-∂p. tUmkv, hn≥tUm-kv, bpWn-Ivkv, en\-Ivkv, amIv

H.Fkv.- F∂n-h hnhn[Xcw Hm∏-td-‰nwßv knÃ-ßƒ°p≈ DZm-l-c-W-ß-fm-Wv.

b.  ̀ mj t{]mk- dp-Iƒ (Language Processors)

a\p-jy-¿ XΩn¬ Bi-b-hn-\n-abw \S-Øm≥ ̀ mj D]-tbm-Kn-°p-∂p. Iºyq-́ -dp-ambn Bi-b-

hn-\n-abw \S-Øm≥ Iºyq-́ -dn\v Adn-bm-hp∂ Hcp ̀ mj D]-tbm-‡m-hn\v Bh-iy-ambn hcp-

∂p. Iºyq-́ ¿ ̀ mj-Isf Db¿∂Xe-Øn-ep≈ Iºyq-́ ¿ ̀ m-j- (HLL) F∂pw Xmgv∂ XeØn-

ep≈ Iºyq-́ ¿ ̀ mj (LLL) F∂pw c≠mbn Xcw-Xn-cn-®n-cn-°p-∂p.

Xmgv∂Xe-Øn-ep≈ Iºyq-´¿ `mj b{¥m[n-jvTnX-`mj F∂-dn-b-s∏-Sp-∂p. Iºyq-´-dn¬

e`y-amb saΩ-dn-bpw cPn-Ã-dp-Ifpw D]-tbm-Kn®v Cu ̀ mj-bn-ep≈ t{]m{Km-ap-Iƒ Fgp-Xs∏-
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Sp-∂p. Hmtcm Iºyq-́ -dn-s‚bpw cq]-I¬∏\ hyXy-ÿ-am-bXp sIm≠v Hmtcm Iºyq-́ -dn\pw

{]tXyI Xmgv∂Xe-Øn-ep≈ b{¥-̀ mj D]-tbm-Kn-°p-∂p. sajo≥ emwtKzPpw Akwªn

emwtKzPpw hnhn[ Xcw Xmgv∂Xe-Øn-ep≈ Iºyq-́ ¿ ̀ mj-Ifm-Wv.

b{¥ ̀ mj (Machine Language) : {]tXy-I-Xcw kqN-\-Iƒ am{Xsa Iºyq-́ -dn\v a\- n-em-

°m≥ km[n-°pIb≈q F∂v \ap-°-dn-bm-a-t√m. 1, 0 F∂o ss_\dn kwJyIfneqsS {]Xn-

\n-[o-I-cn-°-s∏-Sp∂ {]tXyI AS-bm-f-ßƒ am{Xta Iºyq-́ -dn\v a\-kn-emIq F∂v \ap-°-

dn-bmw.  ss_\dn  A°-ßƒ D]-tbm-Kn-°p∂ `mj-Isf b{¥- `mj F∂p-hn-fn-°p-∂p.

b¥ `mj-bn¬ t{]m{Kmw Fgp-Xp-∂Xv hfsc _p≤n-ap-´m-Wv. F√m \n¿tZ-i-ßƒ°pw, 0

s‚bpw 1 s‚bpw ssZ¿Ly-ta-dnb kn{Snßv Hm¿Øn-cn-°m≥ km[y-a-√.

Akwªn ̀ mj (Assembly Language): Akwªn ̀ mj a[y-h¿Øn-bmb (intermediate) t{]m{Km-

anwKv ̀ mj-bm-Wv. Akwªn ̀ mj-Iƒ \yptam-Wn-°p-Iƒ D]-tbm-Kn-°p-∂p. Hcp {]h¿Ø-\-

Øn\v sImSp-°p∂ {]Xo-Im-fl-I-amb t]cmWv \yqtam-WnIv. DZm-l-c-W-ambn k¶-e\-\-

Øn\v ADD, hyh-I-e-\-Øn\v SUB, XpS-ßn-b-h. b{¥ ̀ mjsb At]-£n®v Akwªn ̀ mj-

bn¬ Iºyq-´¿ t{]m{Kmw Fgp-Xm≥ Ffp-∏-amWv. CXv b{¥m-[n-jvTnX `mj-bm-b-Xn-\m¬

t{]m{Km-a¿°v Iºyq-́ ¿ cq]-L-S-\-sb-°p-dn®v Adn-hp-≠m-bn-cn-t°-≠-Xm-Wv.

Db¿∂-X-e-Øn-ep≈ ̀ mj (High Level Language):  Cu ̀ mj-Iƒ Cw•ojv ̀ mj-tb-t∏mse

D≈Xpw Akwªn- ̀ m-j-sb-°mfpw b{¥ -̀ m-j-sb-°mfpw efn-X-ambn a\-kn-em-°m≥ km[n-

°p-∂-Xp-am-Wv.  Db¿∂-XeØnep≈ Iºyq-́ ¿ ̀ mj-Iƒ (HLL) Iºyq-́ -dn\v a\- n-em-°m≥

km[n-°p-I-bn-√.  Db¿∂-X-e-Øn-ep≈ ̀ mj-I-fn¬ Fgp-Xn-bn-cn-°p∂ Iºyq-´¿ t{]m{Km-

ans\ AXn\v Xpey-amb b{¥ `mj-bn-te°v am‰p-∂p.  Bb-Xn-\m¬ CØcw `mj-Isf

X¿÷a sNøp-∂-Xn\v Hcp ̀ mj hnh¿Ø-Is\ (Issº-edpItfm C‚¿{]n‰dpItfm) Bh-

iy-ambn hcp-∂p. BASIC, C, C++, JAVA F∂nh Db¿∂-X-e-Øn-ep≈ t{]m{Km-anwKv `mj-

Iƒ°v DZm-l-c-W-ß-fm-Wv.

`mj t{]mk- -dns‚ Bh-iy-IX

Db¿∂-X-e-Øn-ep-≈ ̀ mjI-fntem Akwªn ̀ mj-I-fntem Fgp-Xn-bn-cn-°p∂ t{]m{Km-ap-

Iƒ Iºyq-́ -dn\v a\- n-em-°m≥ km[n-°p-I-bn-√. Cßn-s\-bp≈ t{]m{Km-ap-Isf b{¥ ̀ mjI-

fn-te°v (Iºyq-´-dn\v a\-kn-em-Ip-∂ -`m-j) am‰p-∂-Xn\v ̀ mj t{]mk- -dp-Iƒ D]-tbm-Kn-

°p-∂p. Db¿∂-X-e-Øn-ep≈ ̀ mj-I-fntem Akwªn ̀ mjI-fntem Fgp-Xn-bn-cn-°p∂ t{]m{Km-

ap-Isf AXn\v kam-\-amb b{¥ ̀ mj-Ifnte°v am‰w sNøp∂ knÃw t{]m{Km-ap-I-sfbmWv

`mj s{]mk- -dp-Iƒ F∂p hnfn-°p-∂-Xv.

hnhn-[-X-c-Øn-ep≈ ̀ mj t{]mk- -dp-Iƒ (Types of Language Processors)

• Akwª¿ (Assembler): Akw-ªn `mjbn¬ Fgp-Xnb t{]m{Km-ap-Isf b{¥ `mj-bn-

te°v X¿÷a sNøp∂-Xn\v Akw-ª¿ F∂dnb-s∏-Sp∂ Hcp hnh¿Ø-I≥ Bh-iy-

ap≠v. t{]m{Kmanse {]hr-Øn-Iƒ \S-∏n-em°p∂Xv X¿÷a sNø-s∏´ tij-am-W.v

ImcWw Iºyq-´-dn\v b{¥ tImUv \n¿t±iw am{Xsa a\-kn-em-°m≥ Ign-bp-I-bp-≈q.

Akwª¿ b{¥m-[n-jvTn-X-am-Wv.
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• C‚¿{]n‰¿ (Interpreter) : Db¿∂-X-e-Øn-se-gp-Xnb t{]m{Kmap-Isf hcn-h-cn-bmbn

bm{¥nI ̀ mj-bn-te°v samgn-am‰w \S-Øp∂ ̀ mj s{]mk- -dmWv C‚¿{]n‰¿. GsX-

¶nepw Hcp hcn-bn¬ sX‰p-s≠-¶n¬, sX‰p-Iƒ shfn-s∏-Sp-Øp-Ibpw {]h¿Ø\w AhnsS

sh®v Ah-km-\n-∏n-°p-Ibpw sNøp-∂p. sX‰p Xncp-Øn-b-Xn-\p-tijw am{X-ta hnh¿Ø\w

XpS-cp-I-bp-≈q. BASIC Hcp C‚¿{]n‰Uv ̀ mj-bm-Wv.

• Issº-e¿ (compiler): Db¿∂-X-e-Øn-se-gp-Xnb t{]m{Km-ap-Isf b{¥ `mjbn-te°v

samgnam‰w \S-Øp∂ ̀ mj s{]mk- -dmWv Issºe¿. H‰-Ø-hW sIm≠p-X-s∂ AXv

t{]m{Kmw apgph-\mbpw hymJym-\n-°p-∂p. CXn¬ Fs¥-¶nepw sX‰p-Iƒ h∂m¬ B

sX‰p-Iƒ Issº-te-js‚ Ah-km\w {Ia-\-º-tdmSp IqSn ktµ-iß-fmbn kv{Io\n¬

sXfnbpw. hmIy-L-S-\-bn¬ sXs‰m∂pans√-¶n¬ Issºe¿ Hcp H_vPIv‰v ^b¬

krjvSn-°pw. Issºe¿ D]-tbm-Kn-®p≈ X¿÷-asb Issºte-j≥ F∂p ]d-bp-∂p.

X¿÷-a-°p-tijw t{]m{Kmw d¨ sNøp∂Xn\v Issºe¿ saΩ-dn-bn¬ Bh-iy-an-√.

Issºe¿  D]-tbm-Kn-°p∂ t{]m{Km-anwKv ̀ mj-I-fmWv C, C++, Pascal XpS-ßn-b-h.

Akwªn ̀ mj-bn¬ \n∂pw, Db¿∂-X-e-Ønep≈ ̀ mj-bn¬ \n∂pw t{]m{Km-ap-Iƒ b{¥-

`mj t{]m{Km-ap-I-fmbn hnh¿Ø\w sNøp∂ {]hr-Øn-Iƒ Nn{Xw 3.14 ¬ ImWn-®n-cn-°p-

∂p.

c. bq´n-en‰n tkm v̂‰vshb¿ (Utility Software)

]Xnhv tPmen-Ifpw knÃw ]cn-]m-e\ tPmen-Ifpw \n¿∆-ln-°m≥ D]-tbm-‡m-°sf klm-

bn-°p∂ Hcp-Iq´w t{]m{Km-ap-I-fmWv bq´n-en‰n tkm^vSvsh-b¿. Nne bq´n-en‰n t{]m{Km-ap-

Ifpw Ah-bpsS [¿Ω-ßfpw Xmsg- sIm-Sp-Øn-cn-°p∂p

$ Iw{]-j≥ Sqƒkv (compression tools): henb ̂ b-ep-Isf Npcp-ßnb kw -̀cW ÿe-

ß-fn-te°v Npcp-°pI F∂-XmWv Iw{]j≥ Sqƒkn-eqsS sNøp-∂-Xv. Bh-iym-\p-k-

cWw Hcn-°¬ Iw{]-j≥ bq´n-en‰n D]-tbm-Kn®v hen∏w Ipd® ^bepIsf

UnI{ºkv sNbvXv bYm¿∞ hen-∏-Øn-te°v am‰p-hm≥ km[n-°pw. ̂ bepIfpsS

I{ºjs\  kn∏nwKv (Zipping) F∂pw UnI{º-js\ A¨kn-∏nwßv (Unzipping) F∂pw

hnfn-°p-∂p. DZm-l-cWw Winzip, WinRAR F∂n-h.

Nn{Xw3.14: ̀ mj- s{]m-k- nwMv

Akw-ª¿

Issº-e¿/

C‚¿{]n-‰¿b{¥-̀ mj

Db¿∂-X-e-Øn-ep-≈-̀ mj

Akw-ªn-̀ mj
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$ UnkvIv Uo{^m-Kvsa‚¿ Iºyq-́ ¿ lm¿Uv UnkvInse ̂ b-ep-Isf ]p\-{I-ao-I-cWw

\S-Øp∂ t{]m{Km-ap-Isf UnkvIv Uo{^mKvsa‚¿ F∂p ]d-bp-∂p.  UnkvIns‚ ]e-

`m-K-ß-fn-embn NnX-dn-In-S-°p∂ ̂ b-ep-Isf {Iao--I-cn-®m¬ Iºyq-́ -dn\v thKX IqSq-

Ibpw {]h¿Ø\w Imcy-£-a-am-hp-Ibpw sNøpw.

$ _m°v A∏v tkm v̂‰vsh-b¿ (Backup Software) : GsX-¶nepw Imc-W-Øm¬ lm¿Uv

Unkv°p-Iƒ {]h¿Ø-\-c-ln-X-am-Ip-Itbm A_-≤-Øn¬ am‰-ßƒ°v hnt[-b-am-Ip-

Itbm sNbvXm¬ UnkvIn¬ kq£n®p h®n-cn°p∂ hnh-c-ß-fpsS ]I¿∏v \ap°v

FSp-°p-hm≥ km[n-°p∂ tkm v̂‰vsh-bdmWn-Xv. Cu kuIcyw D]-tbm-Kn®v ̂ b-ep-

Itfm t^mƒU-dp-Itfm ss{Uhp-Itfm \ap°v _m°v A∏n\v hnt[-b-am°mw.

$ B‚n sshdkv tkm v̂Svsh-b¿: Iºyq-́ -dns‚ {]h¿Ø-\sØ tZmjI-c-ambn _m[n-

°p∂ t{]m{Km-ap-I-fmWv Iºyq-́ ¿ sshd-kp-Iƒ. B‚n sshdkv tkm v̂‰vshb¿ F∂

bq´n-en‰n t{]m{Kmw D]-tbm-Kn®v Iºyq-´-dns\ _m[n-®n-cn-°p∂ sshd-kns\ Is≠-

Øm\pw Ahsb Hgn-hm-°m\pw km[n-°pw. ]pXnb sshd-kp-Iƒ krjvSn-°-s∏´p

sIm≠n-cn-°p-∂-Xn-\-\p-k-cn®v B‚n -ssh-dkv tkm^v‰vshbdpIfpw ]pXp-t°≠Xp-

≠v. F√m B‚n sshdkv tkm^v‰vshb-dp-Ifnepw kzbw ]pXp-°p∂ kwhn-[m-\-ß-

fp-≠v. t\m¿´¨ B‚nsshd-kv, Imkvt]-gvkvIn, F.hn.Pn F∂nh DZm-l-c-W-ß-fmWv.

3.5.2  Bπn-t°-j≥ tkm v̂‰vshb¿ (Application Software)

Hcp {]tXyI Bh-iy-Øn-\mbn hnI-kn-∏n-s®-Sp-°p∂ tkm v̂‰vsh-b-dp-I-sf-bmWv Bπn-t°-
j≥ tkm v̂‰vsh-b¿ F∂p hnfn°p-∂-Xv. s]mXp-hmb Bh-iy-ßƒ°m-bp≈ tkm v̂‰vsh-
b¿ ]mt°-Pp-Ifpw {]tXyI Bh-iy-ßƒ°m-bp≈ tkm v̂‰vsh-b-dp-Ifpw CXn¬s∏-Sp-∂p.
Bπn-t°-j≥ tkm^v‰vsh-b-dp-Iƒ°v DZm-l-c-W-ß-fmWv GIMP, Payroll system, Airline

Reservation System, Tally F∂nh.

a.  s]mXp-hmb Bh-iy-ßƒ°p≈ ]mt°-Pp-Iƒ (General Purpose Software Packages)

Hcp {]tXyI Bπn-t°-j\nse {]h¿Ø-\-ßƒ \n¿∆-ln-°m≥ D]-tbm-Kn-°p∂ tkm v̂‰vsh-
b¿ ]mt°-Pm-Wn-Xv. D]-tbm-IvXm-hns‚ Bh-iy-ßƒ°\pkcn®v [mcmfw khn-ti-j-X-Iƒ
{]tXyI ]mt°-Pp-I-fn¬ Dƒs∏-Sp-Øn-bn-cn-°p-∂p. thUv t{]mk-kdpIƒ, kvs{]Uvjo‰v
tkm v̂‰vshb¿, {]k-t‚-j≥ tkm v̂‰vshb¿, Um‰mt_kv tkm v̂‰vshb¿, aƒ´naoUnb
tkm v̂‰vshb¿ F∂n-ßs\ Chsb Xcw-Xn-cn-®n-cn-°p-∂p.

$ thUv s{]mk- nwßv tkm v̂‰vsh-b¿ (Word Processing Software): tUmIyp-sa‚p-Iƒ
\n¿Ωn-°p-∂-Xn\pw am‰-ßƒ hcp-Øp-∂-Xn\pw th≠n cq]-I¬∏\ sNbvXn-cn-°p∂
tkm v̂‰vsh-b¿ BWv thUvs{]mk- nw-Kv. hfsc Ffp-∏-Øn¬ enJnX D≈-S°w cq]-
I¬∏\ sNøp-hm\pw Nn -́s∏-Sp-Øp-hm\pw \n¿an-°p-hm\pw {]n‚ v sNøp-hm\pw CXv D]-
tbm-Kn-°p-∂p, CXns‚ klm-b-tØmsS t^m≠p-Iƒ sk‰v sNøp-hm-\pw ]mc-{Km v̂
sk‰v sNøp-hm\pw hyXyÿ coXn-bn¬ ASbm-f-ßƒ sImSp-°p-hm-\pw hcn-bmbn\nc-
Ø¬ icn-bm-°p-hm-\pw hymI-c-W-hpw A£-c-hn-\ym-khpw ]cn-tim-[n-°p-hm\pw Nn{X-
ßƒ Dƒs∏-Sp-Øp-hm-\pw tcJm-Nn-{X-ß-fpw, ]´n-I-Ifpw \n¿Ωn°phm\pw km[n-°p-∂p.

tUmIyp-sa‚ns‚ Hmtcm t]Pp-Ifnepw Xe-s°´pw ASn-°p-dn∏pw k÷o-I-cn-°m\pw km[n-

°p-∂p. MS Word, Open Office Writer, Apple i Work Pages F∂nh DZm-l-c-W-ß-fm-Wv.
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$ kvs{]Uvjo‰v tkm^v‰vshb¿ (Spreadsheet Software): ]´nI cq]-Ønep≈ Cu

tkm v̂‰vshb¿ D]-tbm-Kn®v IW°p Iq -́ep-Iƒ Ffp∏-Øn¬ \S-Øm≥ km[n-°pw.

t]∏¿ h¿°vjo-‰ns\ A\p-I-cn-®p-sIm≠v sk√p-Iƒ sIm≠v Hcp {KnUv \n¿Ωn-°p-

∂p. Nn{X-ßƒ Dƒs∏-Sp-Øp-hm\pw hnhn-[-X-c-Øn-ep≈ Nm¿´p-Iƒ \n¿Ωn-°p-hm\pw

AXv A\p-h-Zn-°p-∂p. FwF-kvFIvk¬, Hm∏¨ Hm^okv Im¬Iv, tem´kv 1˛2˛3,

B∏nƒ i Work \tºgvkv. (MS Excel, Open Office Calc, Lotus 1-2-3, Apple i Work numbers)

F∂nh DZm-lcWß-fm-Wv.

$ {]k-t‚-j≥ tkm^v‰vshb¿ (Presentation Software): ss…Uv tjmhn¬ Nen-°p∂

Nn{X-ßfpw i_vZ-ßfpw D]-tbm-Kn®v hnh-c-ß-ƒ Xøm-dm-°m≥ D]-tbm-Kn-°p∂ tkm v̂‰v

shbdmWn-Xv. Nn{X-ß-fpw sSIvÃpI-fpw B\n-ta-j-\pw hoUn-tbm-I-fpw i_vZ-ßfpw

Dƒs∏-SpØn hyXykvX Xc-Øn-ep≈ Bi-b-ßƒ ss…Up-I-fn-eqsS \n¿Ωn-°m≥ {]k-

t‚-j≥ tkm^v‰vsh-b¿ klm-bn-°p-∂p. ssat{Im-tkm^v‰v ]h¿t]m-bn‚ v, Hm∏¨

Hm^okv Cw{]kv, B∏nƒ sFh¿°v Iot\m-́ v (Apple i Work Keynote) F∂nh DZm-l-c-

W-ß-fm-Wv.

$ Um‰mt_kv tkm^v‰vshb¿ (Database Software): ]c-kv]cw _‘-s∏-́ p- In-S-°p∂

Hcp-Iq´w Um‰-Isf tiJ-cn®v ]´nIm coXn-bn¬ kq£n-®n-cn-°p∂hsb-bmWv Um‰m-

t_-kp-Iƒ F∂p-]-d-bp-∂-Xv. ]c-kv]cw _‘-s∏´p InS-°p∂ Um‰-bpw Ah kzoI-cn-

°m-\p≈ HcpIq´w t{]m{Km-ap-Ifpw tN¿∂-XmWv Um‰m t_kv amt\-Pvsa‚ v knÃw

(DBMS), Um‰m-t_-kn-ep≈ hnh-c-ßƒ AXn-\-\p-tbmPyamb coXn-bnepw Imcy-£-a-

ambpw hn\n-tbm-Kn®v Ah th≠ coXn-bn¬ kq£n-°p-Ibpw Xncns®-Sp-°p-Ibpw sNø-

emWv Um‰m t_kns‚ {][m\ e£yw. kpc-£n-X-Xzhpw kzIm-cyXbpw, {]tXyI

am\-Z-fi-ß-fpw Ch \¬Ip∂ {]tXy-I-X-I-fm-Wv. ssat{Im-tkm^v‰v BIvkkv

(Microsoft access), Hdm°nƒ (Oracle), t]mÃv{Kkv Fkv.-Iyq.F¬ (Postgres SQL),  ssa

Fkv.-Iyq.-F¬ (My SQL) F∂nh DZm-l-c-W-ß-fmWv.

$ aƒ´n-ao-Unb tkm v̂‰vsh-b¿ (Multimedia Software):  hnhn[ cq]-ß-fn-ep≈ am[y-a-ß-

fpsS GIo-IrX cq]-amWv aƒ´n-ao-Un-b. A£c-ß-fpw Nn{X-ß-fp-w {Km^nIvkpIfpw

HmUn-tbm-Ifpw hoUn-tbm-Ifpw IqSn tN¿∂p≈ cq]-amWv aƒ´naoUn-b. hnhn[Xc-

Øn-ep≈ hnh-c-ßƒ s{]mk v sNøm≥ aƒ´n-ao-Unb tkm v̂‰vsh-bdn¬ km[n-°pw.

HmUntbm, hoUntbm ̂ b-ep-Iƒ \n¿Ωn-°p-∂-Xn\pw FUn‰v sNøp-∂-Xn\pw CXv klm-

bn-°p-∂p. Hcp cq]-Øn¬ \n∂pw thsdmcp cq]-Øn-te°v X¿÷a sNøp-hm-\p≈

(HmUntbm hoUntbm ̂ b-ep-Iƒ) tkm v̂‰vshbdpIƒ D≠v. hn.F¬.-kn. πb¿ (VLC

Player), AtUm-_v ^vfmjv (Adobe Flash), dnb¬ πb¿ (Real Player), aoUnb πb¿

(Media Player) F∂nh DZm-l-c-W-ß-fm-Wv.

b. {]tXyI Bh-iy-ßƒ°p≈ tkm^v‰vsh-b¿ (Specific Purpose Software)

{]tXyI Bh-iy-ßƒ°p am{X-ambn Xøm-dm-°p∂ tkm v̂‰vvsh-b-dp-I-fm-Wn-Xv. Hcp ÿm]-

\-Øn-\p-th≠n {]tXyIw Xøm-dm-°n-bn-cn-°p∂ Cu tkm v̂‰vsh-b-dns\ sSbve¿ ̨  sabvUv

tkm v̂v‰vsh-b¿ F∂p hnfn-°p-∂p. km{º-Zm-bn-I-ambn Nn -́s∏-Sp-Ønb tkm v̂vv‰vsh-b¿ F∂pw

CXns\ ]d-bm-dp-≠v. Hcp D]-tbm-‡m-hns\ am{Xw Dt±-in®p sIm≠v Abm-fpsS ap≥K-W-\-
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Aπn-t°-j≥ tkm v̂‰vshb¿  Dt±-iy-ßƒ

Hcp ÿm]\-Ønse sXmgn-em-fn-I-fpsS thX-\sØ°pdn®pw
a‰v F√m-hn[ hnh-c-ßsf°pdn®pw hni-Z-ambn ]cn-]m-en-°p-∂Xv
t] tdmƒ knÃ-am-Wv.

Hcp hym]mc ÿm]-\-Ønse BkvXn hnhc ]´n-I-Iƒ, Hm¿U-
dp-Iƒ, hn]-W-\w, hnX-cWw F∂n-hsb th≠hn[w ]cn-]m-en-
°p-∂p.

Hcp ÿm]-\-Ønse a\p-jy-hn-`-h-ßsf th≠ hn[w ]cn-]m-en-
°p-∂p.

t] tdmƒ knÃw

C≥sh‚dn amt\-Pvsa‚v knÃw

lyqa¨ dntkmgvkv amt\Pvsa‚v knÃw

]´n-I. 3.7: Bπn-t°-j≥ tkm^v‰vshb-dn\v DZm-l-cWw

$ tkm v̂‰vshb-dns‚ h¿§o-I-cWw N¿® sNøpI

$ \nß-fpsS A[ym-]-Is‚ klm-b-tØmsS en\Ivkpw hn≥tUmkpw

XΩn-ep≈ khn-ti-j-X-Iƒ Xmc-Xayw sNbvXv {lkz Ipdn-∏p-Iƒ

Xbm-dm-°pI. bq´n-en‰n tkm v̂‰vshb-dns‚ {]m[m\yw N¿® sNøp-I.

$ Xmsg sImSp-Øn-cn-°p-∂-h-bpsS {lkz Ipdn-∏p-Iƒ Xbm-dm-°p-I.

˛ `mjm t{]mk- p-Iƒ

˛   s]mXp-hmb Bh-iy-ßƒ°m-bp≈ tkm v̂‰vshb¿ ]mt°-PpIƒ.

\ap°v sNømw

1. Hm∏-td-‰nMv knÃw \n¿h-Nn-°pI

2. Hm∏-td-‰nMv knÃ-Øn\v 2 DZm-l-cWw sImSp-°p-I.

3. Hcp t{]m{Kmw IrXy-\n¿∆-l-W-Øn\v ]d-bp∂ t]cm-Wv-______

4. Hm∏-td-‰nMv knÃ-Øns‚ GsX-¶nepw c≠v [¿Ω-ßƒ Fgp-Xp-I.

5. Akwªn ̀ mjsb  b{¥ ̀ mjbn-te°v X¿÷a sNøp∂ tkm v̂‰vsh-

b-dns‚ t]sc-gp-XpI

6. Db¿∂ Xe-Øn-ep≈ ̀ mj-Isf b{¥-̀ m-j-I-fm°n am‰p∂ 2 hyXyÿ

`mj s{]mk- dp-I-fpsS t]cv Fgp-Xp-I.

7. Iº-bn-e-dpw C‚¿{]n‰-dpw XΩnep≈ hyXymkw Fgp-Xp-I.

8. DBMS F∂m¬ __________.

9. km{º-Zm-bn-I-ambn Nn -́s∏-Sp-Ønb tkm v̂‰vsh-b-dn\v c≠v DZm-l-cWw

Fgp-Xp-I.

10. UnkvInse hnh-c-ß-fpsS X\n-∏-I¿∏ns\ hnfn-°p∂ t]cv ______.

kzbw ]cntim[n°pI

Ifpw {]Xo-£-Ifpw am{Xw Dƒs∏-SpØnsIm≠v Xbm-dm-°p∂ tkm v̂vv‰vsh-b-dmWv km{ºZm-

bn-I-ambn Nn´-s∏-Sp-Ønb tkm^vvv‰vshb¿. ]´nI 3.7 ¬ {]tXyI Bh-iy-ßƒ°m-bp≈

Bπn-t°-j≥ tkm v̂‰vvsh-b¿ hni-Zo-Icn®ncn-°p-∂p.
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3.5.3 kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿

(Free and open source software)

D]-tbm-Kn-°p-∂-Xn-\pw ]I¿∏v FSp-°p-∂-Xn-\pw hnX-cWw sNøp-∂-Xn-\pw ]cn-tim-[n-°p-∂-

Xn\pw am‰ßƒ hcp-Øp-∂-Xn-\pw sa®-s∏-Sp-Øp-∂-Xn\pw D]-tbm-‡m-hn\v kzmX{¥yw

\¬Ip∂ tkm v̂‰vvsh-b-dmWv kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿. Ipd™ sNehv,

kpc-£n-X-Xzw IpØI Iº-\n-I-fn¬ \n∂p≈ kzmX{¥yw, Imcy-£-a-amb {]h¿Ø\w,

]ckv]c {]h¿Ø-\-£-a-X XpSßnbh \¬Ip∂Xv sIm≠v kzX{¥ Hm∏¨ tkmgvkv

tkm v̂‰vsh-b¿ Ct∏mƒ hym]-I-ambn D]-tbm-Kn-°p-∂p.

\mev Xc-Øn-ep≈ kzmX{¥yw kzX{¥ tkm v̂‰vshb¿ ̂ ut≠-j≥ (Free Software Foun-

dation - FSF) \n¿h-Nn-°p-∂p.

kzmX{¥yw 0 (Freedom 0) : GXv Bh-iy-Øn\pw CjvS{]Imcw Dt]m-b-Kn-°p-∂-Xn-\p≈

kzmX-{¥yw.

kzmX{¥yw 1 (Freedom 1) : tkm v̂‰vshb¿ Fßs\ {]h¿Øn-°p∂p F∂v hni-Ie\w

sNøp-∂-Xn-\p≈ kzmX-{¥yw.

kzmX{¥yw 2 (Freedom 2) : t{]m{Km-ans‚ ]I¿∏p-Iƒ ]p\¿hnX-cWw sNøp-hm-\p≈

kzmX{¥yw.

kzmX{¥yw 3 (Freedom 3) : t{]m{Kmans\ \ho-I-cn-°p-hm\pw \ho-I-cn-®hsb ]pd-Øn-d-

°p-hm-\p-ap≈ kzmX{¥yw.

{^o B‚ v Hm∏¨ tkmgvkv tkm v̂‰vsh-b-dp-I-fn¬ NneXv Xmsg sImSp-°p∂p

Kv\p/en\Ivkv (GNU/Linux): kzX{¥ Hm∏¨ tkm^v‰vshb¿ amXr-I-bn-ep≈ Hm∏-td-

‰nwKv knÃw hn`m-KØn¬s∏´ tkm^v‰vsh-b-dmWv GNU/Linux. 1983 ¬ FSF ¬ dn®m¿Uv

Ãmƒam≥ Ah-X-cn-∏n® GNU s{]mP-IvSn¬ Nn -́s∏-Sp-Ønb H∂mWv CXv.

Pnºv (GIMP):  GNU CtaPv am\n-]p-te-j≥ t{]m{Kmw F∂mWv CXv Adn-b-s∏-Sp-∂-Xv. Nn{X-

ßsf  Nn -́s∏-Sp-Øp-hm≥ D]-tbm-Kn-°p∂ tkm v̂‰vsh-b-dm-Wn-Xv. Nn{X-ßƒ \n¿Ωn-°p-hm-

\pw, Nn´-s∏-Sp-Øphm\pw th≠ coXn-bn¬ ssIImcyw sNøp-hm\pw Cu tkm^v‰vsh-b¿

D]-tbm-Kn-°p-∂p. hnhn[ ̂ b¬ t^m¿am-‰p-Isf ]n¥p-W-°m\pw Hcp cq]-Øn¬ \n∂v as‰m-

∂n-te°v am‰p-∂-Xn\pw GIMP klm-bn-°p-∂p.

tamkn√ ̂ b¿t^mIvkv (Mozilla Firefox) : tamkn√ tIm¿∏-td-j≥ \n¿Ωn® hfsc {]ikvXamb

sh_v {_uk¿ BWn-Xv. kpc-£n-X-amb {_ukn-ßn\v CXv A\p-tbm-Py-am-Wv.

Hm∏¨ Hm^okv .HB¿Pn (Open offfice .org) : Hcp kºq¿Æ Hm^okv ]mt°Pv BWv

Hm∏¨ Hm^o-kv. CXn¬ enJnX D≈-S-°-ßƒ  Xøm-dm-°m\pw cq]-am‰w sNøp-hm\pw

thUv s{]mk- ¿ Bb ssd‰-¿, kvs{]Uv jo‰v Bb Im¬°,v {]k-t‚-j≥ tkm^vSvsh-

b¿ Bb Cw{] v F∂nh D]-tbm-Kn-°p-∂p. CXv en\Ivkv, hn≥tUmkv kwhn-[m-\-ß-fn¬

{]-h¿Øn°p-∂p.
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{^oshb¿ sjb¿sh-b¿

$ C‚¿s\-‰n¬ \n∂pw B¿°p thW-sa-¶nepw
kuP-\y-ambn Uu¨temUv sNøp-Ibpw D]-
tbm-Kn-°p-Ibpw sNømw.

$ F√m khn-ti-j-X-Ifpw kuP-\y-am-Wv.

$ {^osh-b¿ t{]m{Km-ap-Iƒ hnebn√m-sX-bmWv
hnX-cWw sNøp-∂-Xv.

$ hmßp-∂-Xn\pw apºv Xs∂ tkm v̂‰vsh-b-dns\
]cn-N-b-s∏-Sm≥ km[n-°p-∂p.

$ F√m khn-ti-j-X-Ifpw e`y-am-Ip-I-bn-√. F√m
khn-ti-j-X-Ifpw e`n -°-W-sa-¶n¬ hne
sImSpØp hmßn-°-Ww.

$ sjb¿sh-b¿ hne sImSpØpw A√m-sXbpw
hnX-cWw sNøp-∂p. ]e kµ¿`-ß-fnepw
\n¿an®bmfpsS A\p-a-Xn-tbmsS am{Xta sjb¿
shb¿ hnX-cWw sNøp-I-bp-≈p.

]´nI 3.8 : {^oshbdpw sjb¿shbdpw XΩnep≈ XmcXayw

3.5.4 {^osh-bdpw sjb¿sh-bdpw (Freeware and shareware)

{]tXy-I-amb hne-sbm∂pw IqSm-sX, ]cn-[n-sbm∂pan√msX D]-tbm-Kn-°m≥ km[n-°p∂
]I¿∏-h-Imiw D≈ Iºyq-́ ¿ tkm v̂‰vsh-b¿ BWv {^osh-b¿.

Hcp Npcp-ßnb Ime-b-f-hn-te°v ]co-£W ASn-ÿm-\-Øn¬ hnX-cWw sNø-s∏-Sp∂
hmWnPy ]c-amb tkm v̂‰vvsh-b¿ BWv sjb¿sh-b¿. hne-sbm-∂pw IqSmsX hfsc ]cn-
an-X-amb {]h¿Ø-\£a-X-tbmsS hnX-cWw sNø-s∏-Sp-∂-Xm-Wn-Xv. C‚¿s\-‰n¬ \n∂v
Uu¨temUv sNøm≥ km[n-°p∂ hn[-Øn-emWv sjb¿shb-dp-Iƒ e`y-am-Ip-∂-Xv.  hne-
sIm-SpØv hmßp-∂-Xn\v apºv D]-tbm-‡m-°ƒ°v Chsb hne-bn-cp-Øp-hm-\p≈ Ah-kcw
\¬Ip∂p F∂-XmWv CXns‚ e£yw. Nne sjb¿sh-b-dp-Iƒ ]cn-an-X-amb Ime-b-f-hn-
ete°v am{Xw {]h¿Øn-∏n-°p-∂-h-bm-Wv. ]´nI 3.8¬ {^osh-b-dn-s‚bpw sjb¿shb-

dns‚bpw Xmc-Xayw sImSp-Øn-cn°p∂p

3.5.5 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ (Proprietary Software)

tkm^v‰vsh-b¿ \n¿ΩmXmhv AYhm {]km-[-Is‚ ]q¿Æ A[n-Im-c-]-cn-[nbn¬ hcp∂

tkm v̂‰vvsh-b-dm-Wn-Xv. A\p-hmZ DS-ºSn C√msX CXv ]I¿Ømt\m hnX-cWw sNøphmt\m

]mSp-≈-X-√. t{]m{Km-ans‚ tkmgvkv tImUv e`y-am-Im-Ø-Xn-\m¬ CXn¬ am‰w hcpØn

sa®s∏Sp-Øp-hm-s\m∂pw D]-tbm-‡m-hn\v km[n-°p-I-bn-√. ssat{Im-tkm v̂‰v hn≥tUmkv

Hm∏-td-‰nwKv knÃw, FwF-kv Hm^o-kv, amIv HF-kv F∂nh DZm-l-c-W-ß-fmWv.

3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿3.6 lyqa¨sh-b¿/ssehv shb¿
Iºyq-́ ¿ D]-tbm-Kn-°p∂ Bfp-I-sf-bmWv lyqa¨shb¿/ssehvshb¿ F∂p]d-bp-∂Xv.

t{]m{Km-a¿, knÃw A\-en-Ãv, Hm∏-td-‰nwßv Ãm^v, Iºyq-´¿ knÃw D]-tbm-Kn°p∂-h¿

Chsc√mw CXn¬ Dƒs∏-Sp-∂p.
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1. kzX{¥ Hm∏¨ tkmgvkv tkm^v‰vsh-b-dn\v Hcp DZm-l-cWw \¬Ip-I.

2. hmßp-∂-Xn-\p-apºv D]-t`m-‡m-hn\vv D]-tbm-Kn-°m-\p≈ kuIcyw Hcp-

°p∂ tkm^v‰vsh-b¿ BWv____________

3. {^o B‚ v Hm∏¨ tkmgvkv tkm^v‰vsh-b¿ F∂m-se¥v?

4. DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vvsh-b-dn\v DZm-l-cWw \¬Ip-I.

5. lyqa¨shb-dn\v c≠v DZm-l-cWw Fgp-Xp-I.

kzbw ]cn-tim-[n-°pI

Iºyq-´¿ knÃ-sØ-bpw, sk¿h-dn-s\bpw ]cn-]m-en-°p-I. {Iao-I-cWw
\S-Øp-I, hniz-k-\o-b-amb {]h¿Ø-\-ßƒ \n¿∆-ln-°p-I. {]tXy-In®v
sk¿h-dp-I-sfbpw H∂n¬ IqSp-X¬ D]-tbm-‡m-°-fp≈ Iºyq-́ -dp-I-sf-
bpw ]cn]men°pI.

D]-t`m‡r tkh-\-ßƒ DØ-a-ambn Dd-∏p-h-cp-Øp-Ibpw F√m hym]mc
bqWn‰v knÃ-ß-fn-sebpw sshZKv≤yw \ne-\n¿Øn t]mcp-Ibpw
hn¬∏\°mcpw Icm-dp-Imcpw t]mse-bp≈hcp-am-bp≈ sXmgn¬]-c-amb
_‘w hf¿ØnsIm≠p hcn-Ibpw sNøpI.

]pXnb sF.Sn. ]cn-lm-c-ßƒ cq]-I¬∏\ sNbvXv hym]m-c-Øns‚ Imcy-
£-a-Xbpw D¬∏m-Z-\-£-a-Xbpw sa®s∏Sp-ØpI.

Um‰mt_kv ]cnlmcßƒ cq]Iev]\ sNøpIbpw  \nco£n°p-I-bpw
A]-{K-Yn-°p-Ibpw \S-∏n¬ hcp-ØpIbpw sNøp-I.

Iºyq´¿ knÃ-Ønse lm¿Uvshb-dn-s‚bpw tkm v̂‰vshb-dn-s‚bpw cq]-
I¬-∏\ \S-Øp-I.

Iºyq-´-dp-Isf icnbmb coXn-bn¬ {]h¿Øn-∏n-°p-hm≥ Bh-iy-amb
tImUp-Iƒ Fgp-Xp-∂p.

Iºyq-´¿ knÃ-Øns‚ ta¬t\m´w \n¿∆-ln-°p-∂p. Ch th≠-hn[w
{]h¿Øn-°p-∂p F∂vv Dd∏phcp-Øp-∂p. ̀ uXnI kpc-£n-XXzw Dd-∏m-
°p-∂p. sX‰p-Iƒ hcp∂ kml-Ncyw Hgn-hm-°p-∂p.

knÃw AUvan-\n-kvt{S-‰¿

knÃw amt\-P¿

knÃw A\-enÃv

Um‰m t_kv AUvan-\n-

kvt{St‰gvkv

Iºyq-́ ¿ F©n-\o-b¿am¿

Iºyq-́ ¿ t{]m{Km-a¿

Iºyq-́ ¿ Hm∏-td-‰¿

lyqa¨sh-b¿ tPmen-Iƒ

]´nI 3.9 : hnhn[Xcw lyqa¨shbdpIfpw AhcpsS tPmenhnhcßfpw

]´nI 3.9¬ hnhn-[-Xcw lyqa¨shbdpIfpw Ah-cpsS tPmen-Ifpw hni-Zo-I-cn-°p-∂p.
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XpS¿®bmb {]h¿Ø\ßfneqsS Um‰sb hnh-c-ßfm°n am‰p∂ {]{InbbmWv  Um‰

t{]mk- nw-Kv. Iºyq´¿ D]tbmKn®p≈ Ce-Ivt{Sm-WnIv Um‰ t{]mk- nMv  am\z¬

Um‰m t{]mk- nMns‚ ]cn-an-Xn-Iƒ adn-I-S°m≥ klmbn-°p-∂p. Hcp Iºyq-´-dn\v

C≥]p v́ bqWn-‰v, sk≥{S¬ s{]mk nMv bqWn‰v, kw -̀cW bqWn-‰v, Hu v́]p v́ bqWn‰v

F∂n-ßs\ \mev {]h¿Ø\LSIßƒ D≠v. Cu A[ym-b-Øn¬ Iºyq-´¿ Hm¿K--

ss\-tk-js\°pdn®v samØ-Øn¬ s]mXp-hmb Hcp [mcW \¬In-bn-cn-°p-∂p. C≥]p v́

Hu v́]p v́ D]-I-c-Wßsf-°p-dn-®pw, C -̨th-Ãns\°pdn®pw AXns‚ \n¿am¿÷\ coXn-

Isf-°pdn®pw lcnX Iºyq-́ n-ßns‚ {]m[m-\y-sØ-°p-dn®pw hni-Zo-I-cn-®n-cn-°p-∂p.

hnhn[-Xcw tkm v̂‰vsh-b-dpIsf°pdn®pw Hm∏-td-‰nwßv knÃ-Øns‚ Bh-iy-I-X-sb-

°p-dn®pw AXns‚ {][m\ {]h¿Ø-\-ß-sf-°p-dn®pw N¿® sNbvXp. Iºyq-́ ¿ ̀ mjI-

fpsS hn`m-K-ß-sf-°p-dn®v hni-Zo-I-cn-®n-cn-°p-∂p. Hm∏¨ tkmgvkns‚ Bi-b-ßsf

Ipdn®pw,  {^osh-b¿, sjb¿sh-b¿, kzX{¥ tkm v̂‰vvsh-b¿, DS-a-ÿm-h-Im-i-ap≈

tkm^v‰vsh-b¿ F∂n-h-sb-°p-dn®pw hni-Z-ambn N¿® sNbvXp. Cu A[ymbw Ah-

km-\n-®n-cn-°p-∂Xv lyqa¨ shb-dns‚ Bi-b-Øn\v hnh-cWw \¬In sIm≠mWv.

Cu A[ym-b-Øns‚ Ah-km\w ]Tn-Xm-hn\v In´n-bn-cn-t°≠ Ign-hp-Iƒ

$ Um‰-sbbpw hnh-c-ß-tfbpw th¿Xn-cn-°p-I.

$ Um‰ t{]mk- n-ßns‚ hyXyÿ L -́ßƒ Xncn-®-dn-b¬

$ Iºyq-́ ¿ knÃ-Øns‚ t_knIv Hm¿K-ss\-tk-j≥ hnh-cWw

$ ]e-X-c-Øn-ep≈ C≥]p v́ Hu v́]p v́ D]-I-c-W-ßƒ Xncn-®-dn-b¬

$ knÃw tkm v̂‰vsh-bdpw Bπn-t°-j≥ tkm v̂‰vsh-bdpw th¿Xn-cn-°pI

$ C -̨thÃv \n¿Ωm¿÷-\-Øns‚ {]m[m\yw Xncn-®-dn-b¬

$ lcnX Iºyq-́ n-ßns‚ Bibw Xncn-®-dn-b¬

$ ]e-X-cØn-ep≈ tkm v̂‰vsh-b-dp-Isf Xcw Xn-cn-°¬

$ Hm∏-td-‰nw-Kv knÃ-Øns‚ [¿Ω-ßƒ Xncn-®-dn-bpI

$ thUv s{]mk- -dpw Ce-Ivt{Sm-WnIv kvs{]Uvjo‰pw {]k-t‚-j≥ tkm^v‰vsh-bdpw
D]-tbm-Kn-°¬

$ hnhn-[-X-c-Øn-ep≈ Iºyq-́ ¿ ̀ mj-Iƒ XcwXn-cn-°¬

$ hyXyÿ Xc-Øn-ep≈ bq´n-en‰n tkm v̂‰vshb-dp-Iƒ ]´n-I-s∏-Sp-Ø¬

$ Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿ t{]m’m-ln-∏n-°¬

$ lyqa¨sh-bdpw sjb¿sh-bdpw hnh-cn-°¬

\ap°v kw{K-ln°mw

]T-\ t\ -́ßƒ
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amXrItNmZyßƒ

{ltkzm-Øc tNmZy-ßƒ

1. Um‰ F∂m¬ F¥v?

2. s{]mk v sNbvX Um‰ Adn-b-s∏-Sp-∂Xv ________.

3. UnPn-‰¬ Iºyq-́ -dns‚ LS-I-ßƒ GsXm-s°-bmWv?

4. kn.]n.-bp.-hns‚ {][m\ [¿Ω-ßƒ Fgp-XpI?

5. hnhn-[-X-c-Øn-ep≈ {][m\ saΩ-dn-Iƒ GsX√mw?

6. EPROM \v aosX EEPROM s‚ ta∑-Iƒ Fs¥√mw?

7. Ft∏m-gmWv \Ωƒ tdmw (ROM) D]-tbm-Kn-°p-∂Xv?

8. C≥]p´v D]IcWw F∂m¬ F¥v? km[m-c-W-bmbn D]-tbm-Kn°p∂ C≥]p´v

D]-I-c-W-ßƒ ]´n-I-s∏-Sp-Øp-I.

9. Hu´v]p´v D]-I-c-W-ßƒ F∂m¬ F¥v? km[m-c-W-bmbn D]-tbm-Kn-°p∂ Hu´v]p´v

D]-I-c-W-ßƒ ]´n-I-s∏-Sp-Øp-I.

10. kw`-cW D]-I-c-W-ßƒ F¥mWv? km[m-cW D]-tbm-Kn-°p∂ kw`-cW D]-I-c-

Wßƒ ]´n-I-s∏-Sp-Øp-I.

11. Acn-Ø-sa-‰nIv temPnIv bqWn‰n (ALU) s‚ ]¶v F¥mWv?

12. I¨t{Smƒ bqWn‰v F¥mWv?

13. cPn-tÃgvkv F¥mWv? GsX-¶nepw c≠v FÆw Fgp-Xp-Ibpw hni-Zo-I-cn-°p-Ibpw

sNøpI

14. lm¿UvtIm-∏nbpw tkm v̂‰vtIm-∏nbpw Xmc-Xayw sNøpI

15. C -̨thÃv F∂m¬ F¥mWv?

16. Hm∏-td-‰nMv knÃw F∂m¬ F¥mWv?

17. `mj s{]mk- ¿ F¥mWv?

18. Iºyq-́ ¿ ̀ mjIsf Xcw-Xn-cn-°p-I?

19. UnkvIv Un{^m-Kvsa‚¿ F¥mWv?

20. Hm∏-td-‰nwKv knÃ-Øns\ hn`h amt\-P-cmbn ]cn-K-Wn-°p-∂-sX-¥p-sIm≠v?

21. DS-a-ÿm-h-Im-i-ap≈ tkm v̂‰vsh-b¿ F¥mWv?

22. Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿ sIm≠pt±-in-°p-∂-sX-¥mWv?
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eLp D]-\ymk tNmZy-ßƒ

1. Um‰bpw hnh-c-hpw th¿Xn-cn-s®-gp-XpI

2. πkv h¨ AUvan-j-\p- th-≠n-bp≈ At]£ t^man¬ hy‡n-]-c-amb hnh-c-ßfpw

hnhn[ {Kq∏p-Ifpw kvIqfpw sImSp-Øn-cn-°p-∂p.

a) AUvan-j≥ t{]mk- n¬ hcp∂ Um‰-bpw hnh-c-ßfpw Xncn-®-dn-bpI

b) hnh-c-ßƒ, At]£ sImSp-°p∂hscbpw kvIqƒ A[n-Im-cn-

   I-sfbpw klm-bn-°p∂Xv Fßs\ F∂v hni-Zo-I-cn-°p-I.

c) Um‰ s{]mk v sNøp-tºmƒ Dƒs∏-́ n-́ p≈ {]h¿Ø-\-ßƒ Fgp-Xp-I.

3. GsX-¶nepw aq∂v C≥]p v́ D]-I-c-W-ß-sf-°p-dn®v Npcp°n hni-Zo-I-cn-°p-I.

4. kn.B¿.-Sn. (CRT) tamWn-‰-dpw F¬.-C.-Un. (LED) tamWn-‰dpw Xmc-Xayw sNøpI

5. dmw, tdmw F∂nh XΩn-ep≈ hyXymkw Fgp-XpI

6. C -̨thÃv \n¿Ωm¿÷\w ]´n-I-s∏-SpØn hni-Zo-I-cn-°pI

7. lcnX Iºyq-´nwKv \S-∏n¬ h-cp-Øp-hm≥ Bh-iy-amb L´-ß-sf-°p-dn®v kw{K-ln-

°pI

8. km{º-Zm-bnIambn Nn -́s∏-Sp-Ønb tkm v̂‰vsh-b¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? DZm-

l-cWw \¬IpI.

9. Xmgv∂-X-e-Øn-ep≈ ̀ mjIfpw Db¿∂-X-e-Øn-ep≈ ̀ mj-Ifpw th¿Xn-cns®-gp-Xp-I.

10. Issº-e¿, C‚¿{]n-‰¿ F∂nh th¿Xn-cn-°pI

11. Ce-Ivt{Sm-WnIv kvs{]Uvjo-‰ns‚ D]-tbm-K-sØ-°p-dn®v hni-Zo-I-cn-°pI

12. bq´n-en‰n tkm v̂‰vsh-b¿ F¥mWv? c≠v DZm-l-c-W-ßƒ \¬Ip-I.

13. Xmsg sImSp-Øn-cn-°p∂ tkm v̂‰vsh-b-dp-Isf Hm∏-td-‰nwKv knÃw, Bπn-t°-j≥ ]m

t°Pv, bq´n-en‰n t{]m{Km-ap-Iƒ F∂n-ßs\ Xcw-Xn-cn-°pI

Linux, Tally, Winzip, MS-Word, Windows, MS-Excel

14. {^osh-bdpw sjb¿sh-bdpw th¿Xn-cn-°pI

15. tkm^v‰vsh-bdpIƒ {^obmbpw Hm∏¨ tkmgvkmbpw \n¿Ωn-°p-tºmƒ D≠m-bn-

cnt°≠ \mev kzmX{¥yßƒ  GsX-√m-am-Wv.

16. lyqa¨shb¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? GsX-¶nepw c≠v DZm-l-c-W-ßƒ

\¬IpI.
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D]-\ymk tNmZy-ßƒ

1. \nXy PohnXØnse GsX¶nepw DZmlcWw FSpØv   Um‰ t{]mk- n-ßns‚ Hmtcm

L -́Øn-sebpw {]h¿Ø-\-ßƒ Npcp°n hnh-cn-°p-I.

2. tªm°v Ub-{KØns‚ klm-b-tØmsS, Iºyq-́ -dns‚ {]h¿Ø\LSIßsf°pdn®v

hni-Zo-I-cn-°p-I.

3. sk≥{S¬ t{]mk- nßv bqWn-‰n-s\-°p-dn®v hni-Z-ambn hnh-cn-°p-I.

4. hnhn-[-X-c-Øn-ep≈ saΩ-dnsb°pdn®v Npcp°n hnh-cn-°p-I.

5. {]n‚-dns‚ h¿§o-I-c-W-sØ-°p-dn®v hni-Zo-I-cn-°p-I.

6. \ΩpsS Btcm-Ky-Øn\pw ]cn-ÿn-Xn°pw C˛-thÃv B]¬°-c-am-Wv. {]kvXm-h\

\ymboI-cn-°p-I. C˛-thÃv \n¿Ωm¿÷-\-Øn\v s]mXp-hmbn D]-tbm-Kn-°p∂ coXn-

Iƒ ]´nIs∏-SpØn hni-Z-am-°p-I.

7. lcnX Iºyq-́ nMv \n¿∆-Nn-°p-I. \nßƒ°v km[y-am-Ip∂ coXn-bn¬ lcnX Iºyq-́ nw-

ßns‚ t{]m’m-l-\-Øn-\p≈ Bi-b-ßƒ hni-Z-am-°p-I.

8. tkm v̂‰vsh-b-dns‚ hnhn[ hn`m-K-ßƒ ]´n-I-s∏-SpØn hni-Zo-I-cn-°p-I.

9. hnhn[ Xc-Øn-ep≈ bq´n-en‰n tkm v̂‰vvsh-b-dpI-fpsS D]-tbmKw hni-Zo-I-cn-°pI

10. Hm∏-td-‰nMv knÃw \n¿∆-Nn-°pI. Hm∏-td-‰nwKv knÃ-Øns‚ {][m\ [¿Ω-ßƒ ]´nI-

s∏-SpØn hni-Z-am-°p-I.

11. s]mXp-hmb {]h¿Ø-\-ßƒ°p≈ Bπn-t°-j≥ tkm v̂‰vsh-b¿ DZm-l-c-W klnXw

hni-Z-am-°p-I.

12. {^osh-bdpw sjb¿sh-bdpw Xmc-Xayw sNøp-I.



$ Iºyq´dpIfpsS klmbtØmsSbp≈

{]iv\ ]cnlmcw

$ {]iv\ ]cnlmcØn\p≈ kao]\ßƒ

0 tSm]v Uu¨ cq]Iev]\

0 t_m´w A∏v cq]Iev]\

$ t{]m{Kmanßnse hnhn[ L´ßƒ

0 {]iv\w Xncn®dnb¬ (Problem

Identification)

0 A¬tKmcnXßfpw

^vtfm®m¿´pIfpw Xbmdm°¬

(Preparing algorithms and

Flowcharts)

0 t{]m{Kmw tImUnMv  (Program

Coding)

0 ]cn`mj (Translation)

0 Uo_§nMv  (Debugging)

0 {]h¿Ø\hpw ]co£Whpw

(Execution and Testing)

0 hnh-cWw Xbmdm°¬

(Documentation)

$ A¬tKmcnXßfpsS {]IS\w

hnebncpØ¬

{][m\ Bibßƒ Um‰m t{]mk nMv F∂ Bi-bhpw, AXn¬ Iºyq´dp-

Iƒ°p≈ ]¶pw \mw ]Tn®n´p≠v. lm¿Uvshb¿,

tkm v̂‰vshb¿, D]tbm-‡m°ƒ F∂nh AS-ßp∂ Hcp

kwhn-[m\w F∂ \ne-bnepw Cu LS-I-ß-sf√mw  ap≥

A[ym-bØn¬  \mw hni-Z-ambn N¿® sNbvXn-́ p-≠v. tkm-

^vSvshbdns‚ \n¿hN\w \ap°v Hm¿sØSpØv t\m-

°mw. efnXamb coXnbn¬ ]d-™m¬, Iºyq´¿ D]-

tbmKn®v {]iv\ßƒ ]cnlcn°p-∂Xn\p≈ t{]m{Km-

apIfpsS tiJcamWv tkm^v‰v-shb¿. Iºyq´dn\v

kz¥ambn H∂pw sNøm\p≈ Ignhns√∂v \ap°-dnbmhp-

∂XmWv. Hcp tPmen \n¿hln°Wsa¶n¬ hy‡amb

\n¿tZißƒ Iºyq´-dn\v BhiyamWv. BbXn\m¬

Hcp {]iv\ ]cnlmc-Øn\v Iºyq´¿ \n¿hlnt°≠

\n¿tZi-ßfpsS {Iaw hy‡-amt°≠Xv AXymhiy-

amWv. CØcØn¬ Iºyq´dn\v- a\ nemIp∂ Hcp

`mjbn¬ FgpXnbn-cn°p∂, {IaØnep≈ \n¿tZ-ißƒ

"Iºyq´¿ t{]m{Kmw" F∂ t]cn¬ Adnbs∏Sp∂p.

Iºyq́ ¿ t{]m{Kmw FgpXpI F∂Xv Hcp sh√phnfnbmWv.

F∂n-cp-∂mepw t{]m{Kmanßns‚ hnhn[ L´-ßfpw

{]iv\-]-cn-lm-c-km-t¶-Xn-IXz Bi-b-ßfpw B¿Pn-®p-

sIm≠v \ap°v AXn-\mbn {ian-°mw.

4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw

(Problem solving using computers)

Iºyq´dnte°v \Ωƒ \n¿tZißƒ \¬Inbm¬  am{Xsa

AXn\p {]iv\ßƒ ]cnlcn°m≥ Ignbp-Ibp≈q. \n¿tZ-

ißfn¬ ASßnbncn°p∂ {InbIƒ  a\ nembm¬

AXn\\pkcn®v Iºyq´¿ {]h¿Øn°pw. \n¿tZiw

(Instruction) Hcp {Inbm[njvTnX {]kvXmh\-bmWv. GXp

{]hrØnbmWv  \n¿hlnt°≠Xv F∂v Iw]yq´dnt\mSv

AXv ]dbp∂p. IrXyXtbmSpw kq£vaX-tbmSpw IqSn

sNtø≠ {]hrØn hy‡am°nbm¬ am{Xta Hcp
\n¿tZisØ Iºyq´dn\p \n¿hln°m≥ IgnbpI-bp≈q.

4

"\\system_04_sreeja\Higher Secondary Translation\07 Computer Science XI\Computer Science Part I
Final\PART_I\Unit_04\Unit_04 malayalam.pmd"
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Nn{Xw 4 .1 Hcp hoSns‚ tcJmNn{Xw

{]iv\-]-cn-lm-c-Øn-\mbn t{]m{Km-a¿am¿ Hcp {]tXyI {Ia-Øn¬ \n¿tZ-i-ßƒ Fgp-Xp∂p
F∂v ap≥ A[ym-b-Øn¬ \mw ]Tn-®n-´p-≠v. t{]m{Kmw hnIkn∏n°pIbpw Iºyq´dn¬
ÿncambn kq£n°pIbpw sNbvXp Ign™m¬ \ap°v Bhiym\pkcWw Ah
{]h¿Øn∏n°m≥ Iºyq´dnt\mSv  Bhiys∏Smw

Iºyq´dn\p kmam\y_p≤ntbm A¥¿⁄m\tam C√mØXn\m¬ Hcp t{]m{Kmw cq]Iev]\
sNøptºmƒ {]iv\ ]cnlmcØns‚ bp‡nbpw \n¿tZißfpsS LS\bpw hy‡ambn \mw
a\ nem°nbncn°Ww. a\pjycmb \mw A\p`hßfpsS ASnÿm-\Øn¬ hnjbm[n-
jvTnXhpw sshImcnIhpamb ]cnKW\Iƒ°\pkcn®v-, Xocpam\ßƒ  ssIs°m≈p∂p.
AØcw aqeym[njvTnX hn[n\ymbßƒ ]et∏mgpw kmam\y-t_m[sØ B{ibn®ń m-bncn°pw.
CXn\p hncp≤ambn, Hcp Iºyq´dn\v hnImc{]IS\tam kmam\y_p≤ntbm C√. AXpsIm-
≠mWv Iºyq´dn\v kz¥amb _p≤nssh`hw C√ F∂p \mw ]dbp∂Xv.

Hcp hn[Øn¬ ]d™m¬, Iºyq´dns\  Hcp "A\pkcWbp≈ ̀ rXy≥' Bbn IW°m°mw.
"kmam\yt_m[w' D]tbmKn°msXbp≈ A\pkcWioew ]et∏mgpw Atemkcs∏SpØp-
∂Xpw ̂ ean√mØXpamIp∂p.DZmlcWØn\v, "X]m¬  Hm^okn¬  t]mbn ]Øv 5  cq]
ÃmºpIƒ hmßpI'. F∂v \n¿tZin®v Xs‚ A\pkcWbp≈ ̀ rXys\ X]m¬ Hm^oknte°v
bPam\≥ Ab®p F∂v Icp-Xp-I. `rXy≥ Imipambn X]m¬ Hm^okn¬ t]mbn v́ Zo¿L
t\cambpw XncnsI hcp∂n√. Nn¥mIpe\mb bPam\≥ `rXys\ At\zjn®p X]m¬
Hm^oknseØptºmƒ ImWp∂Xv ÃmºpIfpambn \n¬°p∂ ̀ rXys\bmWv.tIm]njvT\mb
bPam\≥ ̀ rXyt\mSv ImcWw At\z-jn°ptºmƒ, Xt∂mSv ]Øp 5  cq] ÃmºpIƒ hmßp-
hm≥ am{Xta Iev]n®n´p≈q F∂pw, Ahbpambn XncnsI hcm≥ \n¿tZin®n´n√  F∂pap≈
adp]SnbmWv ̀ rXy\n¬ \n∂v e`n°p∂Xv. .

4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ
(Approaches in problem solving)

Hcp {]iv\w hyXykvX coXnIfneqsS ]cnlcn°mhp∂Xm-Wv. kao]\w t]mepw hyXy-
kvXambncn°mw. \ΩpsS ssZ\wZn\ PohnXØn¬,AkpJw _m[n°ptºmƒ \mw Hcp
Atem∏Xn, Bbp¿thZw As√¶n¬ tlmantbm∏Xn NnIn’Is\ kao]n®v sshZyNnIn’
tXSp∂p. Htc tcmKamWv NnIn’n°p∂sX¶nepw  Chcn¬ HmtcmcpØcptSbpw kao]\ßƒ
hyXykvXambncn°pw. AXp t]mse  {]iv\]cnlmcØn\v hyXykvX  kao]\ßƒ D]tbm-
Kn°p∂p. {]iv\]cn-lmc-Øn\p≈ {]i-kvX-amb c≠p cq]I¬∏\m coXn-Iƒ \ap°vv ]cnN-
bs∏Smw tSm]v Uu¨ (Top Down)  cq]Iev]\bpw t_m´w A]v  (Bottom Up) cq]Iev]\bpw

4.2.1 tSm]v Uu¨ cq]Iev]\
Nn{Xw 4.1 t\m°pI. Cu Nn{Xw hcbv°Wsa∂v \nßtfmSv Bh-
iys∏SpIbmsW¶n¬, Fßs\bmWv \nßƒ AXv hcbv°pI?
Hcp ]t£  Xmsg ]dbp∂ {]Imcambncn°mw :

1. hoSns‚ tcJm-Nn{Xw  hcbv°pI.

2. NnΩn\n hcbv°pI

3. hmXn¬ hcbv°pI

4. PmeIßƒ hcbv°pI
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apIfn¬ hnhcn® \S]Sn{Iaßsf  C{]Imcw kw{Kln°mw :

X∂ncn°p∂ {]iv\sØ  (ChnsS Nn{Xw hcbv°pI F∂Xv) sNdnb {InbIfmbn  (Task )

hn`Pn®ncn°p∂p. AXp{]Imcw Cu {]iv\w ]cnlcn°m≥ \mev {]h¿Ø\ßƒ Is≠-

Ønbn´p≠v.Chbn¬ NneXv (ChnsS hmXnepIfpw PmeIßfpw hcbv°p∂Xv) ho≠pw

hn`Pn®n-´p≠v. Aßs\ k¶o¿Wamb Hcp {]iv\w,hnhn[ {InbIfmbn hn`Pn®v, Hmtcm

{Inbsbbpw efnXamb {]h¿Ø\ßfneqsS {]mh¿ØnIam°m≥ Ignbpw. Cu {]iv\

]cnlmc coXn  tSm]v Uu¨ cq]Iev]\ (Top Down Design ) F∂v Adnbs∏Sp∂p.

G‰hpw ̂ ehØmsW∂p  sXfnbn°s∏´ t{]m{KmanMv kao]\ßfnsem∂mWnXv. Nn{Xw

4.2 ¬ ImWn®ncn°p∂Xpt]mse, tSm]v Uu¨ cq]Iev]\ F∂Xv X∂ncn°p∂ \S]Sn-

{IasØ As√¶n¬ IrXysØ LSIßƒ B°pIbpw G‰hpw ASnÿm\]camb

{InbIƒ ASßnb LSIw e`n°p∂Xv hsc Hmtcm LSIsØbpw ho≠pw hn`Pn°pIbpw

sNøp∂p {]{InbbmWv. Hcp s]mXphmb {]iv\w apIfnse Xew apX¬ Bcw`n°pIbpw

AXnse Hmtcm D]hn`mKØn\pw {]tXyI ]cnlmcßƒ cq]Iev]\ \SØpIbpw sNøp-

∂Xn\m¬ tSm]v Uu¨ hn`P\w F∂ t]cnepw CXv Adnbs∏Sp∂p. X∂ncn°p∂ {][m\

{]iv\Øn\v ̂ e-{]-Z-amb ]cnlmcw e`n°Wsa¶n¬ Hmtcm D]{]iv\hpw as‰m∂n¬ \n∂v

kzX-{¥-am-bn-cn-°-Ww. A{]Imcambm¬ Hmtcm D]{]iv\hpw kzX{¥ambn ]cnlcn°m\pw

]cntim[n°m\pw km[n°pw.

L´w 3 se hmXn¬ hc°ptºmgp≈

\S]Sn{Iaw Xmsg sImSpØncn°p∂p :

3.1 hmXnens‚ _mlytcJ

3.2 tjUnwKv

3.3 hmXnens‚ ]nSn

AXv t]mse Xmsg ]dbp∂ {]Imcw

PmeIßƒ hcbv°mw

4.1 PmeIØns‚ _mlytcJ

4.2 tjUnwKv

4.3 Xnc›o\hpw ew_hpamb hcIƒ

Nn{Xw 4.2: Hcp {]iv\sØ hn`-Pn-°p-∂p.

{][m\ t{]mKmw

D]-t{]m{Kmw 1 D]-t{]m{Kmw 2 D]-t{]m{Kmw 3

hn -̀P\ØneqsS {]iv\w ]cnlcn°p∂Xv sIm≠p≈ {]tbmP\ßƒ Xmsg∏dbp∂hbmWv:

$ {]iv-\sØ hn`Pn°p∂Xp sIm≠v Hmtcm ̀ mKØpw F¥v {]hrØnbmWv sNtø≠-
sX∂Xns\°pdn®v  Hcp [mcW e`n°m≥ \sΩ klmbn°p∂p.
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$ Hmtcm L´Ønepw Xncn®dnbp∂ ]pXnb D]{]iv\ßfn¬ k¶o¿WX IpdhmbXn\m¬
AXns‚ {]iv\ ]cnlmcw Ffp∏Øn¬ e`n°p∂p.

$ {]iv\ ]cnlmcØnse Nne ̀ mKßƒ ]p\cp]tbmKn°m≥ Ignbp∂Xmbncn°mw.

$ {]iv-\hn`P\ØneqsS H∂ne[nIw BfpIƒ°v Htc kabw {]iv\ ]cnlmcØn¬

]¶mfnIfmIm≥ km[n°p∂p.

4.2.2 t_m´w A]v  cq]Iev]\ (Bottom Up Design)

Hcp hoSns‚ \n¿ΩmW{]h¿Ø\w ]cnKWn°pI. tSm]v Uu¨ cq]Iev]\b√ adn®p

t_m´w A]v cq]Iev]\bmWv \Ωƒ ChnsS ]n¥pScp∂Xv. AÿnhmcanSpI F∂Xv

BZysØ {]hrØnbpw ta¬°qc ]WnbpI F∂Xv Ahkm\sØ {]hrØnbpamWv.

ChnsSbpw {][m\ {]h¿Ø-\sØ D]{]h¿Ø\ßfmbn hn`P\w \SØp∂p. Chbn¬-

Øs∂ Nne {]h¿Ø\ßƒ ]q¿Ønbmbm¬ am{Xta a‰p {]h¿Ø-\-ßƒ \S-Øp-hm≥

Ign-bq.  F∂m¬ XmsgØ´nep≈ F√m {]h¿Ø\ßfpw ]q¿Ønbmbm¬ am{Xta {][m\

{]h¿Ø\amb ta¬°qc ]Wnb¬ km[yamhpIbp≈q.

CXp-t]mse t{]m{KmanMnepw BsIbp≈ \S]Sn{Iaßsf hnhn[ LSIßfmbn

hn`Pn°pIbpw, G‰hpw Xmgv∂ XeØnep≈ Jfiw e`n°p∂Xv hsc Cu LSIßƒ

]p\¿hn`Pn°pIbpw sNøp∂p. G‰hpw Xmgv∂ LSIw apX¬ {]iv\ ]cnlmcw Bcw`n-

°p∂p. {][m\ {]iv\Øn\p≈ ]cnlmcw, D]hn`mKßfpsS ]cnlmcØn\p tijw am{Xta

km[yamIq.Cu coXnbnep≈ kao]\sØ {]iv\ ]cnlmcØn\p≈ t_m´w A∏v  cq]I-

ev]\ F∂v ]dbp∂p. ap≥]v ]d™Xv t]mse ChnsSbpw Hcp D]{]iv\w as‰mcp D]-{]-

iv\-Øn¬ \n∂v kzX{¥ambncn-°p-∂-XmWv A`nejWobw.

4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ (Phases in programming)

Iºyq´¿ D]tbmKn®v {]iv\w ]cnlcn°pI F∂Xv Hcp henb sh√phnfnbmWv F∂v \mw

I≠p-I-gn™p. CXn\mbn Nn´-bmbn Hcp kao]\w AXy¥mt]£nXamWv. Bhiyamb

t{]m{KmapIƒ \n¿Ωn°p∂-Xn\v hnhn[ L -́ß-fn-eqsS IS-∂p-t]m-tI-≠-Xp-≠v. {]iv\ ]cnlm-

cØn\p≈ P≥a-kn-≤-amb Ignhv \ap°ps≠¶nepw AXv ^e{]Zambn D]tbmKs∏SpØ-

Wsa¶n¬ {]iv\w ]cnlcn°p∂Xn\v DXIp∂ coXnbnep≈  Nn¥bpw, Bkq{XWhpw

bp‡nklamb \ymbhmZhpw hf¿Øn-sb-Sp-t°-≠-Xp-≠v. Xmsg∏dbp∂ L´ßƒ ]n¥p-

S¿∂v \ap-°nXv t\Sn-sbSp°mhp∂XmWv.

F√m h¿jhpw \ΩpsS kvIqfpIfn¬ bphPt\m’hw  \SØmdp≠v. Cu

AhkcØn¬, km[mcWKXnbn¬ NpaXeIfpw DØchmZnXzßfpw

hn`Pn®v- \¬Ip∂p. bphPt\m’hØns‚ hnPbIcamb \SØn∏n\v

Fßs\bmWv Hmtcm {]h¿Ø\hpw hn`Pn°pIbpw {]mh¿Øn-

Iam°pIbpw sNøp∂sX∂v N¿® sNøpI.
\ap°v sNømw
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1. {]iv\w Xncn®dnb¬ (Problem

Identification)

2. A¬tKmcnXßfpw ̂ vtfm®m¿-́ p-

Ifpw Xbmdm°¬ (Preparing

algorithms and Flowcharts)

3. t{]m{KmanMv ̀ mj D]tbmKn®pv

t{]m{Kmw tImUv sNø¬ (Coding the

Program using Programming Language)

4. ]cn`mj (Translation)

5. Uo_§nMv  (Debugging)

6. {]h¿Ø\hpw ]co£Whpw

(Execution and Testing)

7 . hnh-cWw Xøm-dm-°pI

(Documentation)

t{]m{KmanMns‚ hnhn[ L´ßfn¬

sNøp∂ {]h¿Ø-\-ß-fpsS {Iaw Nn{Xw 4.3 ¬ ImWn-®ncn°p∂p. Uo_§nMv L´w ]cn`m-

jbpambpw \n¿h-l-Whpambpw _‘s∏´n-cn°p∂p F∂Xv {i≤n-°pI. ta¬∏d™ Ggv

L´ßfn¬ Dƒs∏´ncn°p∂ {]h¿Ø\ßƒ Xmsg hniZoI-cn°p∂p.

4.3.1  {]iv\w Xncn®dnb¬ (Problem Identification)

\nßƒ°p hbdv thZ\ A\p`hs∏Sp∂Xmbn Icp-XpI. Cu {]iv\w Hcp tUmŒ¿°p

]cnlcn°m≥ Ignbpsa∂v \nßƒ°-dnbmw. thZ\ XpSßnb kabw,ap≥]v CXv t]mse

thZ\ A\p`hs∏´ kmlNcrw, ̀ £WcoXn F∂nhsb°pdn®p≈ Nne tNmZyßƒ tUmŒ¿

tNmZn°pIbpw, kvs‰XkvtIm∏v, FIvkv-td As√¶n¬ kvIm≥ F∂nh D]tbmKn®v \nßfpsS

icocØns‚ Nne ̀ mKßƒ ]cntim[n°pIbpw sNøp∂p.Chsb√mw tcmK\n¿WbØns‚

`mKamWv. Cu \S]Sn{Iaßƒ°v tijw, tUmIv-¿ {]iv\w Xncn®dn™v Nne sshZy-imkv{X

]Zßƒ D]tbmKn®v \nßsf t_m[y-s∏-Sp-Øp∂p.ASpØ L´w Cu {]iv\Øn\p≈

]cnlmc \S]SnIƒ Xbmdm°emWv-. AXns\ acp∂v Ipdn∏v F∂v ]dbp∂p.

CXn¬ \n∂pw {]iv\ ]cnlmcØn\p≈ \S]SnIƒ kzoIcn°p∂Xn\v apºv {]iv\w hniIe\w

sNtø≠Xv AXymhiyamWv F∂v hy‡-am-Ip∂p. Cu L´Øn¬ \nßƒ°v \S∏nemt°≠

{]h¿Ø\Øn\v  Bhiyamb Um‰, AXns‚ C\w, Afhv, D]tbmKnt°≠ kq{XhmIyw,

Dƒs∏´ncn°p∂ {]h¿Ø\ßƒ e`nt°≠ Hu v́]p v́ F∂nh  Xncn®dnbm≥ km[n°p∂p.

{]iv\w hy‡ambn ]Tn°pIbpw, {]iv\]cnlmc-Øn\mhiyamb IrXyßfpsS {Iaw

kw_‘n®v \ap°v t_m[yamIpIbpw sNbvXm¬, ASpØ L´Ønte°v {]thin°mw.

t{]m{KmadpsS ({]iv\ ]cnlmcI≥) Imcy£aX ]camh[n D]tbmKs∏SptØ≠Xn\m¬

Xo¿®bmbpw  CXv Hcp sh√phnfn \nd™ L´amWv.

 Nn{Xw 4.3 t{]m{Kmanßnse hnhn[ L´ßƒ

{]iv\w Xncn-®-dn-b¬

A¬tKm-cn-X-ßfpw

^vtfm®m¿´p-Ifpw

t{]m{Kmw tImUv

Xbm-dm°¬

]cn-̀ mj

{]h¿Ø\hpw ]co-£-
Whpw

hnh-cWw Xbm-dm-°¬

Un_§nMv
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4.3.2 A¬tKmcnXßfpw v̂tfm®m¿´pIfpw (Algorithms and Flowcharts)

{]iv\w Xncn®dn™p Ign™m¬ AXv ]cnlcn°m≥ ]Sn]Snbmbp≈ \S]Sn{Iaßƒ

IrXyambn hnIkn∏nt°≠Xv AXymhiyamWv. Cu \S]Sn{Iaw ]pXnbtXm Iºyq´¿

taJebv°pam{Xw ]cnanXambtXm A√. ImemImeambn PohnXØns‚ F√m taJeIfnepw

XpS¿∂v sIm≠ncn°p∂ H∂mWnXv. \nXy PohnXØn¬ \ns∂SpØ AØcØnep≈ Hcp

\S]Sn{Iaw Xmsg hnhcn®ncn°p∂p. Hcp  amknIbn¬ \n∂pw FSpØn´p≈ Hmwse‰v

Xbmdm°m\p≈ ]mNI°pdn∏mWnXv

tNcphIƒ

ap´ -2 FÆw, D≈n -1 FÆw (sNdpXmbn Acn™Xv); ]® apfIv -2 (sNdpXmbn Acn™Xv);

FÆ -2 So kv]q¨, D∏v- Hcp \p≈v.

coXn

L´w 1 : ap´Iƒ s]m´n®v Hcp ]m{XØnen v́ \∂mbn Cf°pI.

L´w 2 : Acn™p h® D≈n, ]®apfIv, D∏v F∂nh ap´bn¬

tN¿Ønf°pI.

L´w 3 : ASp∏n¬ Hcp ]m≥ h®v ASp∏p IØn°pI.

L´w 4 : ]m\n¬ FÆ Hgn®v, NqSmIp∂Xphsc ImØncn°pI.

L´w 5 : L´w 2 ¬ Xbmdm°nb an{inXw ]m\n¬ Hgn®v Hcp

`mKw s]mcnbp∂Xv hsc ImØncn°pI.

L´w 6 : adn®n v́ adphiw \∂mbn s]mcn°pI.

L´w 7 : Ipd®v sk°≥UpIƒ°v tijw CXv FSp°pI.

^ew

Ipcp-ap-fIv  s]mSn tN¿Øv Ign°m≥ ]mIØn\p≈ Hcp Hmwse‰v

Xbm¿.

apIfn¬ sImSpØ ]mNIIpdn-∏n\v Xmsg∏dbp∂ khnti-

jXIƒ D≠v:

1. Hmwse‰v ]mNIw sNøm≥ Bhiyamb tNcphIfpsS Hcp

]´nI \n¿an°p∂XneqsSbmWv {]h¿Ø\w Bcw`n°p∂Xv.

Cu tNcphIsf C≥]p´pIƒ F∂v hnfn°mw.

2. C≥]p´pIƒ D]tbmKn®p≈ {]h¿Ø\Øn\v Bhiyamb,

{IaØnep≈ \n¿tZißƒ \¬Ip∂p.

3. \n¿tZißƒ \S∏m°p∂Xns‚ ̂ eambn Nne Hu v́]p´pIƒ

(ChnsS, Hmwse‰v) e`n°p∂p.
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F∂m¬ C≥]p´pIƒ D]tbmKn®v {]h¿Ø\ßƒ°p≈ \n¿tZißƒ IrXy-a-√. Ah Ahy-

‡-am-Wv. DZmlcWØn\v, A©mw L´Øn¬ ""Hcp ̀ mKw s]m-cn°p-∂Xv'', Bdmw L´Øn¬

""\∂mbn s]mcn°pI'' XpSßnb \n¿tZißfpsS hym-Jym\w hy‡nIƒ°\pkcn®p hyXym-

ks∏´n-cn°pw. X∑qew  IrXyamb \n¿tZißfpw, kam\ C≥]p´pIfpambn Htc ]mNI-

°pdn∏v ]n¥pScp∂ hyXykvX hy‡nIƒ°v, hep∏w, BIrXn, cpNn F∂nhbv°\pkcn®v

hyXykvX Hmwse‰vIƒ e`n°p∂p.

Iºyq´¿ D]tbmKn®p≈ {]iv\ßƒ ]cnlcn°p∂Xn\p≈ \S]SnIƒ FgpXptºmƒ

apIfn¬ ]d™ Ahy‡XIƒ Hgnhmt°≠XmWv.

a.  A¬tKmcnXw (Algorithm)

A_p PA^¿ aplΩZv C_v\p apkm A¬ Jhmdokvan F∂

Ad_n KWnX⁄\mWv A¬tKmcnXw F∂ hm°ns‚  D]-

⁄mXm-hmbn Adnbs∏Sp∂Xv. At±lØns‚ t]cns‚  "A¬

Jhmcnknan' F∂ ]ZØn¬ \n∂mWv A¬tKmcnXw F∂ t]cv

e`n®Xv.Iºyq´¿ ]Zmhenbn¬ Hcp {]iv\w ]cnlcn°p-∂Xn\p≈

{IaØnep≈ \n›nX \n¿tZißsf A¬tKmcnXw F∂p \n¿h-

Nn°mhp∂XmWv. {]iv-\w ]cnlcn°m\p≈ L´w-L-́ -amb \S]-

Sn{IamWv  A¬tKmcnXw. CXnse Hmtcm L´hpw sNøs∏tS≠

\n›nXamb  IrXysØ {]Xn\n[o-Icn°p∂p. F∂ncp∂mepw,

Hcp A¬tKmcnXw BIWsa¶n¬, {IaØnep≈ \n¿tZißƒ°v

Xmsg∏dbp∂ khntijXIƒ D≠mbncnt°-≠XmWv :

(i) C≥]p´pIƒ kzoIcn°p∂Xn\p≈  \n¿tZiw (\n¿tZißƒ)

sIm≠mbncn°Ww AXns‚ XpS°w. XpS¿∂p≈ \n¿tZi-

ßƒ hgn Cu C≥]p v́Iƒ°v ta¬ {]h¿Ø\ßƒ \S∏nem-°p∂p. Nne kmlNcy-

ßfn¬, D]tbmKnt°≠ Um‰ {]iv-\Ønt\msSm∏w Xs∂  \¬Inbncn°pw. AØcw

kmlNcyßfn¬, A¬tKmcnXØns‚ XpS°Øn¬ C≥]p´v kzoIcn°m\p≈

\n¿tZißƒ  D≠mbncn°pIbn√ .

(ii) Um‰sb kqNn∏n°m≥ thcnb_nfpIƒ D]tbmKn°pI. ChnsS thcnb_nfpIƒ

F∂Xp KWnXimkv{XØnteXp t]mse A£cßfpw A°ßfpw ASßnb

D]tbm‡r \n¿hNnX hm°pIfmWv. Um‰  C≥]p v́ sNøp∂Xn\pw hneIƒ/^eßƒ

kw`cn°p∂Xn\pw thcnb_nfpIƒ Xo¿®bmbpw D]tbmKnt°≠XmWv.

(iii) Hmtcm \n¿tZihpw IrXyhpw kv]jvShpw Bbncn°Ww. as‰mcp hn[Øn¬ ]d™m¬,

\n¿tZißƒ Ahy‡ambncn°cpXv. am{Xa√ Ah \S∏nem°m≥ km[yambXp-

amIWw.

(iv) Hcp hy‡n°v t]∏dpw s]≥knepw D]tbmKn®v \n›nX kabw sIm≠v sNbvXp

Xo¿°mhp∂ XcØn¬ ASnÿm\]cambXmbncn°Ww Hmtcm \n¿tZihpw.

Nn{Xw 4.4 A_p PA^¿
aplΩZv C_v\p apkm A¬

Jhmdokvan (780- ̨  850)
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(v) A¬tKmcnXØn¬ ]d™ncn°p∂ F√m \S]SnIfpw sNøphm\p≈ kabw

\n›nXambncn°Ww.Fs¥∂m¬ A¬tKmcnXØnse Nne \n¿tZißƒ Bh¿Øn®p

\n¿hlnt°≠hbmbncn°pw.AØcØnep≈ Bh¿Ø\ßfpsS FÆw \n›nXambn-

cn°Ww F∂mWv CXv kqNn∏n°p∂Xv.

(vi) A¬tKmcnØn¬ \¬Inbncn°p∂ \n¿tZißƒ \n¿hln®m¬ {]Xo£n® ^ew

(Hu v́]p v́) e`n®ncnt°≠XmWv .

A¬tKmcnXw kw_‘n® Dƒ°mgvN t\Sm≥ \ap°v Hcp efnXamb DZmlcWw ]cn-K-

Wn°mw. X∂n-cn-°p∂ aq∂v kwJyIfpsS BIØpIbpw (sum) icmicnbpw (average)

v\ap°v I≠p]nSn°Ww.Cu {]iv\w ]cnlcn°m\p≈ \S]Sn{Iaw \ap°v Xmsg ]dbpw

{]Imcw FgpXmw:

L´w 1: aq∂v kwJyIƒ C≥]p´v  sNøpI.

L´w 2: BIØpI e`n°p∂Xn\v Cu kwJyIƒ Iq´pI.

L´w 3: icmicn e`n°p∂Xn\v BIØpIsb 3 sIm≠v lcn°pI.

L´w 4: BIØpIbpw icmicnbpw {]n≥dv sNøpI.

ChnsS \S]Sn{Iaw icnbmsW¶nepw, Hcp A¬tKmcnXw Xbmdm°ptºmƒ, Hcp AwKo-

IrX LS\ \Ωƒ ]n¥pStc≠Xp≠v. apIfn¬ ]d™ {]{Inb Hcp A¬tKmcnXw cq]-

Øn¬ Fßs\ FgpXmw F∂v t\m°mw.

DZmlcWw 4.1: aq∂v kwJyIfpsS BIØpI,icmicn F∂nh ImWm\p≈

A¬tKmcnXw.

C≥]p v́ sNøp∂ kwJyIƒ kzoIcn°m≥ A, B, C F∂ thcnb_nfpIƒ D]tbmKn°pI.
AXpt]mse S BIØpIbv°p th≠nbpw, Avg icmicn°p th≠nbpap≈ thcnb_nfpIƒ
B°pI.

L´w 1: Bcw`n°pI.

L´w 2: A, B, C C≥]p´v sNøpI.

L´w 3: S = A+ B + C.

L´w 4: Avg = S / 3.

L´w 5: S, Avg {]n≥dv sNøpI.

L´w 6: Ah-km-\n-∏n-°pI

Xmsg ]dbp∂ ImcWßfm¬ apIfn¬ ]d™ncn°p∂ \n¿tZißfpsS Iq´sØ A¬-
tKmcnXw Bbn IW°m°p∂p:

$ CXn\v C≥]p´v D≠v (C≥]p´v Um‰ kw`cn°m≥ thcnb_nfpIƒ A, B, C

D]tbmKn°p∂p).

$ Hcp hy‡n°v t]∏dpw s]≥knepw D]tbmKn®v IrXyambn \n¿hln°mhp∂ cq]Øn¬
\S]SnIƒ IrXyambn {]kvXmhn®ncn°p∂p. (L´w 3 epw L´w 4 epw DNn-X-amb Hm∏-

td-‰-dp-Iƒ D]-tbm-Kn®psIm-≠v)
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$ Hmtcm \n¿tZihpw ASnÿm\]chpw A¿YhØpamWv (C≥]p´v, {]n‚ v, Iq´pI,
lcn°pI).

$ CXv BsIØpI (S), icmicn (Avg) F∂nßs\ c≠p Hu v́]p´pIƒ kr„n°p∂p.

$ Bcw`hpw Ahkm\hpw kqNn∏n°m\mbn XpSßpI, \n¿ØpI F∂o \n¿tZißƒ
D]tbmKn®ncn°p∂p.

\n¿tZißfpsS Xcßƒ

\ap°dnbmw Hcp Iºyq´dn\v \n¿hln°m≥ Ignbp∂ {InbIfpsS FÆw ]cnanXamWv.
AXn\m¬ {]iv\]cnlmcØn\v A{Xbpw \n¿tZißƒ am{Xta \ap°v D]tbmKn°m≥
km[n°pIbp≈q. IqSpX¬ A¬tKmcnXßƒ \n¿an°p∂Xn\v apºv A¬tKmcnXw
\n¿an°m≥ D]tbmKn°p∂ \n¿tZißfpsS Xcw GsXms°bmsW∂v \ap°v t\m°mw.

$ \Ωƒ \¬Ip∂ Um‰ Iºyq´dn\v kzoIcn°m≥ km[n°p∂p.BbXn\m¬
C≥]pSn\p≈ \n¿tZißƒ \ap°v D]tbmKn°mhp∂XmWv. C≥]p v́, kzoIcn°pI,
hmbn°pI apXemb ]Zßƒ \ap°v CXn\mbn D]tbmKn°mw.

$ Iºyq´¿ ̂ eßƒ Hu v́]p´mbn \¬Ip∂p.BbXn\m¬ \ap°v Hu v́]p´pambn _‘s∏´
\n¿tZißƒ D]tbmKn°mw. {]n‚ v, {]Z¿in∏n°pI, FgpXpI apXemb ]Zßƒ \ap°v
CXn\v D]tbmKn°mw.

$ Hcp saΩdn ÿm\Øv Um‰ t\cn v́ tiJcn°mw As√¶n¬ Um‰ Hcp ÿm\Øv \n∂v
as‰m∂nte°v ]I¿ØpIbpw sNømw. AXpt]mse, Um‰bpsS apIfnep≈ KWnX
{]h¿Ø\ßfpsS ^eßƒ saΩdn ÿm\ßfn¬ kw`cn°mw. CXn-\mbn
KWnXimkv{X-ØnteXn\p kam-\-ambn hne-\¬I¬ (assignment) (As√¶n¬
kw`cWw) \n¿tZiw \ap°v D]tbmKn°mw. aqeyßƒ kw`cn°p∂Xn\v
thcnb_nfpIƒ°p tijw kaw Nn”w (=) D]tbmKn°p∂p. ChnsS thcnb_nfpIƒ
F∂Xv saΩdn ÿm\ßsf  kqNn∏n°p∂p.

$ Iºyq´dn\v Um‰ aqeyßƒ XmcXayw sNbvXv (temPn°¬ Hm∏tdj≥ F∂v
hnfn°p∂p), AXns‚ ASnÿm\Ønep≈ Xocpam\ßƒ FSp°m≥ km[n°pw.
CØcw Xocpam\ßƒ Ht∂m AXne[nItam {]kvXmh\IfpsS Xncs™Sp°¬ /
Hgnhm°¬ As√¶n¬ HcpIq´w \n¿tZißfpsS Bh¿Øn®p≈ {]h¿Ø\w F∂

cq]Ønembncn°pw.

b. v̂tfm®m¿´pIƒ (Flowchart)

Hcp Nn{Xw As√¶n¬ tcJmNn{XØns‚ cq]Øn¬ BhnjvIcn°s∏´ncn°p∂ Hcp k¶ev]w

BWv FgpØv cq]sØ°mƒ BfpIƒ°v kzoImcyamIpI. Nne kmlNcyßfn¬

A¬tKmcnXw a\ nem°pI F∂Xv _p≤napt´dnbXmbncn°pw. Fs¥∂m¬ Nne

k¶o¿Wamb {]h¿Ø\ßfpw Bh¿Øn®phcp∂ L´ßfpw AXn¬ Dƒs∏t´°mw.

AXn\m¬ A¬tKmcnXw Nn{X cq]Øn¬ BhnjvIcn°pI F∂Xmbncn°pw sa®s∏´ coXn.

\n¿tZißƒ kqNn∏n°p∂Xn\p≈ {]tXyI Nn”ßfpw {]h¿Ø\ßfpsS {Iaw

kqNn∏n°p∂Xn\v BtcmIfpw D]tbmKn®v \n¿an°p∂ A¬tKmcnXXns‚ Nn{X

BhnjvIcWamWv ^vtfm®m¿´v. Hcp A¬tKmcnXw Nn´s∏SpØp∂Xn\pw a\ nem°p-
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∂Xn\papff Hcp klm-bn-bm-bn-´mWv {][m\ambn´pw CXv D]tbmKn°p∂Xv. hnhn[Xc-

Ønep≈ \n¿tZißƒ kqNn∏n°p∂Xn\mbn ASnÿm\]camb PymanXob cq]ßƒ

v̂tfm®m¿´pIfn¬ km[mcWambn D]tbmKn°p∂p. bYm¿Y \n¿tZißƒ CØcw cq]ßƒ-

°p≈n¬ IrXyhpw hy‡hpamb {]kvXm-h-\-Iƒ D]-tbm-Kn®v FgpXp∂p. {]h¿Ø-\ßfpsS

{IasØ AXmbXv \n¿tZißƒ {]mh¿ØnIamt°≠ {IasØ kqNn∏n°p∂ XcØn¬

Cu cq]ßƒ BtcmItfmSv IqSnb t\¿tcJIƒ hgn ]ckv]cw _‘s∏Sp-Ønbncn°p∂p.

km[mcWKXnbn¬ Hcp A¬tKmcnXsØ ̂ vtfm®m¿´nte°v cq]t`Zw hcpØnb tijamWv

\n¿tZißƒ t{]m{KmanMv ̀ mjbn¬ BhnjvIcn°p∂Xv. t{]m{Kmw FgpXp∂Xn¬ Cu ZznXe

(Two step approach) kao]\Øns‚ apJy KpWw Fs¥∂m¬ v̂tfm®m¿ v́ hcbv°p∂

kabØv t{]m{Kmw ̀ mjbpsS hnhn[ LSIßfpsS hniZmwißsf ]‰n hc-bv°p-∂-bmƒ

Nn¥nt°≠Xn√. AXn\m¬ Ah\v/Ahƒ°v \S]Sn{IaØns‚ bp‡nbn¬ (L´w-L-́ -am-

bp-ff coXn) IqSpX¬ {i≤ ]Xn∏n°m≥ km[n-°p∂p. am{Xa√, ̂ vtfm®m¿´n¬, {]h¿Ø-

\ßfpsS {Iaw Nn{X-cq]Øn¬ kqNn∏n°p∂Xn\m¬ \S]Sn{IaØns‚ bp‡nbn¬ hcp∂

sX‰pIƒ, t{]m{Kman¬ sX‰v Is≠Øp∂Xns\°mƒ Ffp∏Øn¬ Is≠Øm≥ Ignbp∂p.

A¬tKmcnXhpw ̂ vtfm®m¿´pw Ft∏mgpw t{]m{Kmadn\p≈ {]amWw BIp∂p. Hcn°¬ Ch

XbmdmIpIbpw {]iv\ ]cnlmcØns‚ bp‡n icnbmsW∂v t_m[yamhpIbpw sNbvXp

Ign™m¬ t{]m{Kma¿°v t{]m{KmanMv ̀ mjbnep≈ hnhn[ \n¿ΩnXnIfpsS klmbtØmsS

sNtø≠ {]h¿Ø\ßsf tImUv sNøp∂Xn¬ t{]m{Kma¿°v {i≤ sNepØm≥ km[n°p∂p.

t{]m{Kmw sX‰pIƒ C√mØXmsW∂p Dd∏p hcpØm≥ km[m-cW KXn-bn¬ CXn\p Ign-bp-

∂p.

v̂tfm®m¿´nse Nn”ßƒ

AwKo-I-cn-°-s∏´ A¿Y-h-Ømb Nn”-ßƒ D]-tbm-Kn-°p-∂-Xn-eqsS ̂ vtfmNm¿´p-Iƒ hgn-

bp-ff t{]m{Kmw bp‡n-bpsS Bib hn\n-abw Ffp-∏-ambn Xocp-∂p. Ahiyamb Nne

{]h¿Ø\ßƒ kqNn∏n°p∂Xn\v Bhiyamb Nne Nn”ßƒ am{XamWv \Ωƒ ChnsS

]cnNbs∏Sp∂Xv. Cu Nn”ßƒ Atacn°≥ \mjW¬ Ãm≥tU¿Uvkv C≥Ãn‰yq v́ (ANSI)

AwKoIcn®XmWv.

1. sS¿an\¬ (Terminal)

t]cv kqNn∏n°p∂Xpt]mse, t{]m{Kmw bp‡nbpsS Bcw`sØbpw Ahkm\tØbpw  Cu

Nn”w kqNn∏n°p∂p. Hcp ̂ vtfm®m¿´ns‚ BZysØbpw Ahkm\sØbpw Nn”amWnXv.

Hcp AfihrØØns‚ (ellipse) BIrXnbmWv CXn\v. XpS°Øn¬

D]tbm-Kn°ptºmƒ \n¿K-a-\-Øns‚ Btcm CXn¬ LSn∏n®ncn°pw.

]t£ Ahkm\Øn¬ D]tbmKn°ptºmƒ BKa\Øns‚ Btcm

CXn¬ LSn∏n®ncn°pw.
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2. C≥]p v́/Hu v́]p v́ (input/output)

C≥]p´v/Hu´v]p´v Nn”ambn D]tbmKn°p∂Xv Hcp kam¥c`pP

(Parallelogram) amWv. t{]m{Kman¬ Hcp C≥]p v́ /Hu v́]p v́ D]IcWØns‚

[¿ΩsØ CXv kqNn∏n°p∂p. F√m C≥]p´v/Hu´v]p´v \n¿tZißfpw

Cu Nn”w D]tbmKn®mWv BhnjvIcn®ncn°p∂Xv. CXnte°v Hcp

BKa\ Btcmbpw Hcp \n¿Ka\ Btcmbpw LSn∏n®ncn°pw.

3. {]h¿Ø\w (process)

{]h¿Ø\ L´sØ {]Xn\n[oIcn°m≥ Zo¿LNXpcw D]tbm-Kn°p∂p.

k¶-e\w, hyh-I-e\w KpWn\w lcWw XpSßnb KWnX {InbIƒ

sNøm\pw AXpt]mse thcnb_nfnbnte°v hne \¬Iphm\pw Cu Nn”w

D]tbmKn°p∂p. thcnb_nfpIƒ°v hne \¬IpI (assignment) F∂Xv

sIm≠pt±in°p∂Xv-˛ Hcp saΩdn ÿm\Øp \n∂v as‰m∂nte°v Um‰

]I¿Øp∂tXm (DZm:a=b) As√¶n¬ F.¬.bp. hn¬ (ALU) \n∂pw

Hu v́]ṕ ns\ saΩdn ÿm\tØ°v  ]I¿Øp∂tXm (DZm:a=b+5) As√¶n¬

Hcp]t£ saΩdn ÿm\tØ°v  hne t\cn v́ kw`cn°p∂tXm (DZm:a=2)

BImw. t{]mk v Nnlv\Øn\p Hcp BKa\ Btcmbpw Hcp \n¿Ka\

Btcmbpw D≠mbncn°pw.

4. Xocpam\w (Decision)

Xocpam\ßƒ kqNn∏n°p∂Xn\mbpff Nn”-ambn NXp¿`pPw D]tbm-

Kn°p∂p. CXv Xocpam\ßƒ ssIs°mt≈≠ Hcp L´sØbmWv

kqNn∏n°p∂Xv. Cu L´Øn¬ \n∂v Ht∂m AXne[nItam CXc L´ß-

fnte°v hn`P\w km[yamWv. F√m \n¿K-a\ ]mXIfpw ChnsS ]cma¿-

in®n´p≠mbncn°pw. F∂ncp∂mepw Hcp hyhÿ (condition) ]cntim[n®v

AXns‚ ^eØns‚ ASnÿm\Øn¬ ASpØ Hcp ]mX am{Xta

Xncs™Sp°s∏SpIbp≈q. km[mcWKXnbn¬ Cu Nn”Øn\v Hcp

BKa\ am¿Khpw 2 \n¿Ka\ am¿Kßfpw D≠mbncn°pw. H∂v hyhÿ-

bpsS ̂ ew icnbmsW¶n¬ sNtø≠p∂ {]hrØnbpsS t\¿°pw, at‰Xv

CXc am¿KØnte°pw.

5. ̂ vtfm sse\pIƒ (flow lines)

{]h¿Ø\ {InbIfpsS Hgp°ns\ kqNn∏n°m≥ BtcmItfmSv IqSnb

v̂tfm sse\pIƒ D]-tbm-Kn-°p∂p. AXmbXv \n¿tZißƒ {]mh¿-Øn-

Iamt°≠ IrXyamb {IasØ Ch kqNn∏n°p∂p. km[mcW-KXnbn¬

v̂tfm sse\pIfpsS Zni apIfn¬ \n∂pw Xmtg°pw CSØp\n∂pw he-

tØ°pw Bbncn°pw. F∂m¬ Nne kmlNcyßfn¬ CXv heXp \n∂v

CStØ°pw Xmsg\n∂pw apIfnte°pw Bhmw. ^vtfm sse\pIƒ
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]ckv]cw tOZn°p∂Xv \√ {]hWXb√. AØcw tOZ\ßƒ ]c-am-

h[n Hgnhmt°≠XmWv.

6. IWŒ¿ (connector)

v̂tfm®m¿´pIfpsS hen∏w IqSptºmƒ ̂ vtfm sse\pIƒ ]e ̀ mKßfnepw

]ckv]cw tOZn°pIbpw ]e ÿe-ß-fnepw Bib°pg∏w hcp-Øp-Ibpw

X≥aqew ̂ vtfm®m¿´ns‚ {KlWw _p≤nap´m°pIbpw sNøp∂p. AXp-

t]mse Hcp t]Pn¬ HXpßp∂Xns\°mƒ henb ̂ vtfm®m¿ v́ BIptºmƒ

v̂tfm sse\pIfpsS D]tbmKw Akm[yambnØocp∂p.

Hcp ̂ vtfm®m¿ v́ k¶o¿W-amIpIbpw ̂ vtfm sse\p-IfpsS

FÆw, Zni F∂nhsb°pdn®v Bib°pg∏w kw`hn°p-

Itbm As√¶n¬ ̂ vtfm®m¿ v́ H∂n¬ A[nIw t]PpIfn-

embn ]S-cp-Itbm sNbvXm¬ apdn-™p-t]mb ̂ vtfm sse-

\pIsf XΩn¬ Iq´ntbmPn∏n°m≥ Hcp tPmSn IWIv‰¿

Nn”-ßƒ D]-tbm-Kn°mw. ̂ vtfm®m¿´ns‚ Hcp ̀ mKØv

\n∂pap≈ BKa\sØ As√¶n¬ AXns‚ as‰mcp

`mKtØ°p≈ \n¿Ka\sØ Cu Nn”w kqNn∏n-°p∂p.

Hcp A°w As√¶n¬ A£ctØmSv IqSnb Hcp hrØw

D]tbmKn®mWv  IWIv‰¿ Nn”w kqNn∏n°p∂Xv. Htc

t]mse ASbmf-s∏SpØnb Hcp tPmUn IWIv‰¿

Nn”ßƒ A¬tKm-cnXØns‚ XpS¿®sb kqNn∏n°p∂p.

Hcp henb v̂tfm sse\n\v ]Icw Htc Nn”ßƒ /

A°ßƒ D≈ c≠p IWIv‰dpIƒ D]tbmKn°mw. AXm-

bXv Htc-t]mse AS-bm-f-s∏-Sp-Ønb Hcp tPmSn IW-IvS-

dp-I-fn¬ H∂v v̂tfm®m¿´ns‚ as‰mcp `mKtØ°p≈

\n¿Ka\-sØbpw, c≠matØXv ̂ vtfm®m¿´ns‚ as‰mcp

`mKtØ°p≈ BKa\sØbpw kqNn∏n°p∂p.

DZmlcWw 4.1 ¬ hniZoIcn® {]iv\Øns‚ ̂ vtfm®m¿ v́ Nn{Xw 4.5 ¬ ImWn®ncn°p∂p.

A¬tKmcnXØnse Hmtcm L´Ønsebpw \n¿tZißƒ kqNn∏n°m≥ DNnXamb Nn”ßƒ

D]tbmKn®ncn°p∂p.am{Xa√ Hmtcm Nn”Ønepw  AXn\\pkrXamb \n¿tZißƒ tcJ-

s∏SpØp∂p. {]h¿Ø\ßfpsS {Iaw ^vtfm sse\pIƒ D]tbmKn®v IrXyambn

ASbmfs∏SpØpIbpw sNøp-∂p.

v̂tfm®m¿´ns‚ KpWßƒ

t{]m{Kmw Bkq{XWØn¬ ]e-co-Xn-I-fnepw ̂ vtfm®m¿´pIƒ KpW-{]-Z-ß-fmWv.

Nn{Xw 4.5 BsIXpIbpw icmicnbpw
ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

A, B, C C≥]p v́
sNøpI

S= A+B+C

Avg= S/3

 S, Avg {]n‚v sNøpI

Ah-km-\n-∏n-°pI
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$ anI®  Bibhn\nabw : ̂ vtfm®m¿ v́ Hcp t{]m{Kmans‚ Nn{Xcq]Ønep≈ kqNIw,
BbXn\m¬ Hcp t{]m{Kma¿°v as‰mcp t{]m{Kmadn\v t{]m{Kmans‚ bp‡n ̂ vtfm®m¿ v́
D]tbmKn®v hniZoIcn®p sImSp°p∂Xv t{]m{Kmw hniZocn°p∂Xnt\°mƒ
Ffp∏amWv.

$ ^e{]Zamb hniIe\w : t{]m{Kmanse hnhn[ L´ßƒ IrXyambn ̂ vtfm®m¿´n¬
{]Xn]mZn®ncn°p∂Xn\m¬,t{]m{Kmans\ ̂ e{]Zambn hniIe\w sNøm≥ ̂ vtfm®m¿ v́
klmbn°p∂p.

$ ^e{]Zamb ka\zbw : t{]m{Kmans\ hnhn[ LSIßfmbn Xncn°pIbpw Ah
Hmtcm∂ns‚bpw ]cnlmcw ^vtfm®m¿´pIfmbn {]tXyIw {]tXy-I-ambn Xbmdm-
°pIbpw sNbv-Xm¬,Ahsb F√mw Iq´n tbmPn∏n®p samØØnep≈ knÃØns‚
cq]tcJ \ap°v Xbmdm°mhp∂XmWv.

$ ^e{]Zamb tImUnMv : ̂ vtfm®m¿ v́ Xømdm°n Ign™m¬ t{]m{Kma¿°p A\p_‘
t{]m{Kmw Xømdm°m≥ Ffp∏amWv, Fs¥∂m¬ ̂ vtfm®m¿ v́ t{]m{Kmans‚ Hcp tcJm
Nn{Xambn {]h¿Øn°p∂p. t{]m{Kmans‚ XpS°w apXep≈ F√m L´ßfneqsSbpw
IS∂p t]mbn ,H∂v t]mepw hn´pt]mImsX Ahkm\w hscbpw FØnt®cphm\p≈

Hcp klmbnbmbn CXv h¿Øn°p∂p.

^vtfm®m¿´ns‚ ]cnanXnIƒ

v̂tfm®m¿´pIƒ°v CØcØnep≈ KpWßƒ FSpØp ]dbmsa¶nepw ,Nne ]cnanXnIfpw
Ahbv°p≠v.

$ DNnXamb Nn”ßfpw kvt]kpw \¬Inbp≈ ̂ vtfm®m¿ v́ \n¿amWw kabw sNehgn®p
sNtø≠Xpw ITn\m[zm\w  BhiyambXpamWv-, {]tXyIn®pw k¶o¿Æamb
A¬tKmcnXßƒ BsW¶n¬.

$ A¬tKmcnXØns‚  bp‡nbnep≈ hfscs®dnb am‰Øn\pt]mepw ]pXnb
v̂tfm®m¿ v́ Bhiyambn hcp∂p.

$ ^vtfm®m¿´n¬ Dƒs∏SptØ≠ hniZimwißsf ]‰n hniZoIcn°p∂ Hcp
XcØnep≈ am\Zfißfpw \nehnen√.

hnhn[ {]iv\ßƒ ]cnlcn°p∂Xn\p≈ A¬tKmcnXßfpw ^vtfm®m¿´pIfpw \ap°v

hnIkn∏n°mw.

DZmlcWw 4.2: Hcp NXpcØns‚ hnkvXo¿Whpw Np‰fhpw Is≠ØpI

NXpcØns‚ \ofhpw hoXnbpw e`yambm¬ Cu {]iv\w \ap°p ]cnlcn°mw. Xmsg

]dbp∂ kahmIyw CXn\v th≠n D]tbmKn°mhp∂XmWv.

 Np‰fhv = 2 x (\ofw + hoXn), hnkvXo¿Ww = (\ofw x hoXn).

L, B F∂o thcnb_nfpIƒ \ofw hoXn F∂n kqNn∏n°m\pw P, A F∂o thcnb_nfpIƒ

hnkvXo¿Ww, Np‰fhv F∂nh kqNn∏n°m\pw D]tbmKn°p∂p F∂ncn°s´

L´w 1 : XpSßpI

L´w 2 : L , B C≥]p´mbn kzoIcn°pI
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L´w 3 : P = 2 *(L +B )

L´w 4 : A = L *B

L´w 5 : P ,A  {]n≥dv sNøpI.

L´w 6. Ahkm\n∏n°pI.

Nn{Xw 4 .6  ¬ CXn\p≈ ̂ vtfm®m¿ v́ \¬Inbncn°p∂p.

DZml-cWw 4.1 epw 4.2 epw hnIkn∏ns®SpØncn°p∂ A¬tKm-cn-
Xßƒ°v Hmtcm∂nepw Bdp hoXw \n¿tZißfmWp≈Xv. Nn{Xw
4.7 ¬ ImWn®ncn°p∂Xv t]mse Cu c≠p kµ¿`-ßfnepw \n¿-
tZißƒ Hmtcm∂pw A\p{Iaamb coXnbnemWv  {]h¿Øn-°pI.
\n¿tZißfpsS {]h¿Ø\{IasØ \nb{¥WKXn (Flow of Cotnrol)

F∂v ]dbp∂p. A{]Imcw apIfn¬∏d™ c≠v A¬tKmcnXßfpw
A\p{Iaamb \nb-{¥W KXnbmWv ]n¥pScp∂sX∂p \ap°v ]dbm-
hp∂XmWv.

Nn{Xw 4.7 A\p{Iaamb \nb{¥W KXn

sk°‚pIfmbn kabw C≥]p´v Bbn kzoIcn®v Hr:min:Sec cq]Øn¬

e`n°phm\p≈ A¬tKmcnXhpw ^vtfm®m¿´pw hnIkn∏n°pI.

(DZmlcWØn\v 3700  F∂v C≥]p´v \¬Inbm¬ 1 Hr : 1 Min : 40 sec F∂

Hu´v]p´v  e`n°Ww)
\ap°v sNømw

 DZmlcWw 4.3 c≠p hnZym¿YnIfn¬ Dbcw IqSnb BfpsS Dbcw Is≠ØpI

ChnsS,c≠p hnZym¿∞nIfpsS DbcsØ {]Xn\n[oIcn°p∂ c≠p kwJyIƒ C≥]p´v

Bbn kzoIcnt°≠-XmWv. Ahbnse henb kwJybmWv DØcambn´p ]cnKWn°pI.

CXn\mbn Cu kwJyIsf XmcXayw sNtø≠Xps≠∂p \ap°-dn-bm-hp∂XmWv.

A¬tKmcnXw Xmsg \¬Inbn-cn°p∂p.

L´w 1 : XpSßpI

L´w 2 : H1 ,H2  C≥]p´v Bbn kzoIcn°pI

L´w 3 : AYhm H1 >H2 BsW¶n¬

L´w 4 : H1 {]n‚ v sNøpI

L´w 5 : As√¶n¬

L´w 6 : H2 {]n‚ v sNøpI

L´w 7 : ]cntim[\ Ahkm\n°p∂p

L´w 8  : Ahkm\n∏n°pI

Cu A¬tKmcnXØns‚ ^vtfm®m¿´v Nn{Xw 4.8 ¬ \¬Inbncn°p∂p. Xocpam\ßƒ

ssIsIm≈m\p≈ kt¶Xw D]tbmKs]Sp-Øp∂ Hcp A¬tKmcnXamWnXv. L´w 3 ¬ Hcp

{]kvXm-h\ 1 {]kvXm-h\ 2 {]kvXmh\ 3 {]kvXm-h\ N

Nn{Xw 4.6  hnkvXo¿Ww Np‰fhv
ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

L, B C≥]p´v sNøpI

P = 2*(L+B)

A = L* B

 P, A{]n‚v sNøpI

Ah-km-\n-∏n-°pI
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\n_‘\ ]cntim[n°p∂p. H1 ,H2 F∂n-

hbpsS  hneIfpsS ASnÿm\Øn¬ AXn-

s‚ DØcw Xo¿®bmbpw icn As√¶n¬

sX‰v F∂mbncn°pw. Xocpam\w ssIs°m-

≈p∂Xv Cu \n_‘\bpsS DØcØns\

ASnÿm\ambn´mbncn°pw. DØcw icn

F∂msW¶n¬ L´w 4 {]h¿Øn°pw As√-

¶n¬ L´w 6 BWv {]h¿Øn°pI. ChnsS

Hcp \n_‘\bpsS ASnÿm\Øn¬ c≠p

{]kvXmh\Ifn¬ GsX¶nepw H∂mWv

(L´w 4 As√¶n¬ L´w 6) {]h¿Ø\-Øn-

\mbn Xncs™Sp-°s∏SpI. L´w 3 ¬ t{]m-

{Kmw c≠p imJIfmbn ]ncnbp∂p. AXm-bXv

{]iv\w ]cnlcn°p∂Xn\v th≠n Cu

A¬tKmcnXw Hcp Xncs™Sp°¬ LS\

D]tbmKs∏Sp-Øp∂p. Nn{Xw 4.9 ¬ ImWn-

®ncn°p∂Xv t]mse \n_‘\bpsS DØc-

Øn\\p-kcn®p {]h¿Ø\Øns‚ KXn c≠n¬ GsX¶nepw Hcp  {]kvXmh\bnte°v

hnLSn®p t]mIp∂p.

Xncs™Sp°¬ \n¿ΩnXnbpsS {]h¿Ø\w Nn{Xw 4 .1

0 ¬ sImSpØncn°p∂p. \nb{¥W KXn \n_‘\-

bnte°p hcnIbpw \n_‘\ icn As√¶n¬ sX‰v F∂v

hnebncpØs∏SpIbpw  sNøp∂p. \n_‘\bpsS  ̂ ew

icn F∂msW¶n¬, icnbmbm¬ {]h¿Ønt°≠

\n¿tZißfpsS Iq´w \S∏nem°pIbpw, sX‰mbm¬

{]h¿-Øn-t°≠ \n¿tZißfpsS Iq´sØ Hgnhm-°p-

Ibpw sNøp∂p. \n_‘\bpsS ̂ ew sX‰v BsW¶n¬

sX‰mbm¬ {]h¿Ønt°≠ \n¿tZißfpsS Iq´w \S∏n-

em°pIbpw icnbmbm¬ {]h¿Øn-t°≠ \n¿tZ-i-

ßfpsS Iq´msØ Hgnhm°pIbpw sNøp∂p. C\n \ap°v

as‰mcp {]iv-\w ]cnlcn°mw.

Nn{Xw 4.8 Db¿∂ hne ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

L, B C≥]p´v sNøpI

Ah-km-\n∏n°pI

AsX (yes)

-A√ (No)

H1>H2 BtWm? H1{]n‚ v sNøpI

H2{]n‚ v sNøpI

Nn{Xw 4.10 Xncs™Sp°ens‚ ̂ vtfm®m¿´v

hyhÿ

sX‰m-sW-¶n¬
{]h¿Øn-t°-≠Xv

AsX
(yes) icnbmsW-¶n¬

{]h¿Øn-t°-≠Xv

AsX
(yes)

 Nn{Xw 4.9 Xncs™Sp°¬ LS\

hyhÿ

{]kvXm-h\ 1

{]kvXm-h\ 2

{]kvXmh\ 3

icn

sX‰v
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DZmlcWw 4.4 : 3 bqWn‰v sSÃpIfn¬ e`n® kv-tImdpIƒ C≥]p v́ sNbvX G‰hpw

Db¿∂ kvtIm¿ Is≠ØpI

ChnsS kvtImdpIƒ kqNn∏n°p∂Xn\p th≠n aq∂p kwJyIƒ \¬IpIbpw Ahbn¬

G‰hpw henb kwJy I≠p]nSn°pIbpw sNøp∂p. CXns‚ A¬tKmcnXw Xmsg

sImSpØncn°p∂p. Nn{Xw 4.11 ¬ ̂ vtfm®m¿ v́ {]Z¿in∏n®ncn°p∂p.

L´w 1 : Bcw`n°pI

L´w 2 : M 1, M 2 , M 3 F∂o kwJyIƒ C≥]p v́

Bcw-̀ n-°pI

sNøpI .

L´w 3 : AYhm M 1 > M 2 Dw M 1 > M 3

BsW¶n¬

L´w 4 : M 1 {]n‚ v sNøpI

L´w 5 : As√¶n¬  M 2 >M 3

BsW¶n¬

L´w 6 : M 2 {]n‚ v sNøpI

L´w 7 : As√¶n¬

L´w 8 : M 3 {]n≥dv sNøpI.

L´w 9 : hyhÿm ]cntim[\bpsS Ahkm\w

L´w 10 : Ahkm\n∏n°pI

hyXykvXamb \n_‘\IfpsS ASnÿm\Øn¬

A¬tKmcnXØn¬ H∂ne[nIw Xnc-s™-Sp-°¬

\n¿an-X-Iƒ D]tbm-Kn°p∂p. ChnsS hyXykvXamb

aq∂p {]hrØn-Iƒ \¬Inbncn°p∂p. F∂m¬ Ahbn¬ H∂v am{Xta {]h¿ØnI-

amIpIbp≈q. {i≤nt°≠ as‰mcp hkvXpX, ChnsS BZysØ \n_‘\bn¬ c≠p Xmc-

Xayßƒ ASßnbncn°p∂p F∂XmWv. CØcw \n_‘\Iƒ kwbp‡ \n_‘\Iƒ

(Compound conditions) F∂v ]dbp∂p.

1. X∂ncn°p∂ kwJy H‰bmtWm Cc´bmtWm F∂v ]cntim[n-°m\p≈
A¬tKmcnXw Xbmdm°pI. ^vtfm®m¿´v hcbv°pI.

2. ZnhksØ kqNn∏n°p∂ kwJy C≥]p´v Bbn \¬Inbm¬ ZnhkØns‚
t]cv {]Z¿in∏n°m\p≈ A¬tKmcnXhpw ^vtfm®m¿´pw Xbmdm°pI.
(DZmlcWØn\v 1 C≥]p´v \¬Inbm¬ Hu´v]p´v Sunday F∂mbncn-
°Ww. AYhm 2 BWv C≥]ps´¶n¬ Hu´v]p´v Monday F∂mbncn°Ww.
1 apX¬ 7 hscbp≈ kwJy A√ C≥]ps´¶n¬ "INVALID DATA" F∂m-
bncnt°≠XmWv.

3. ]Ømw XcØnse aqey\n¿Wb hyhÿbpsS ASnÿm\Øn¬ Hcp
kvtIm¿ (]camh[n 100) kzoIcn®p t{KUv ImWm\p≈ A¬tKmcnXw
Xbmdm°pI.

\ap°v sNømw

Nn{Xw 4.11 aq∂v kwJyIfn¬ G‰hpw
henb kwJy ImWm\p≈ ̂ vtfm®m¿ v́

Bcw-̀ n-°pI

M1, M2, M3 C≥]p´v
sNøpI

Ah-km-\n∏n°pI

M3 {]n‚v
sNøpI

Bcw-̀ n-°pI M2 {]n‚v
sNøpI

M1 {]n‚v
sNøpI

M1>M2
Dw M1>M3

BtWm

AsX (yes)

AsX (yes)

-A√ (No)

-A√ (No)
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Hcp {]hrØn Xs∂ Bh¿Øn®p \n¿hlnt°≠ Hcp kmlNcyw ]cnKWn°pI.

DZmlcWØn\v BZysØ 100 FÆ¬ kwJyIƒ {]n≥dv sNøWsa∂ncn°s´ Fßs\-

bmWv \ap°Xv sNøm≥ km[n°pI?\ap°dnbmw BZysØ kwJy 1 BWv .AXv {]n‚ v

sNtø≠XmWv.BZysØ kwJytbmSv 1 Iq´nbm¬ ASpØ kwJy e`n°p∂p. AXpw {]n‚ v

sNøWw. CXn¬ \n∂v Hcp Imcyw hy‡amWv, kwJy {]n≥dv sNøpI kwJytbmSp 1 Iq´pI

F∂o {]hrØnIƒ Bh¿Øn®v- sNtø≠hbmWv. Ahkm\sØ kwJy {]n≥dv sNbvXp

Ign™m¬ {]h¿Ø\w Ahkm\n∏nt°≠XmWv .CXn\p th≠nbp≈ Hcp A¬tKmcnXw

\ap°v Xbmdm°mw.

 DZmlcWw 4.5: 1 apX¬ 100 hscbp≈ kwJyIƒ {]n‚ v sNøm≥

L´w 1 : Bcw-̀ n-°pI

L´w 2 : N =1

L´w 3 : N {]n‚ v sNøpI

L´w 4 : N =N + 1

L´w 5 : AYhm N <=100 BsW¶n¬

L´w 3 te°v t]mIpI

L´w 6 : Ahkm\n∏n°pI

DZmlcWw 4.5¬ sImSpØncn°p∂ A¬tKmcnXØn¬ L´w

5 ¬ Hcp hyhÿ ]cntim[n°p∂p. AYhm hyhÿ

icnbmsW¶n¬ \nb{¥W KXn L´w 3 te°v Xncn®p

t]mIp∂p.AXp ImcWw hyhÿ icnbmbncn°p∂Xp hsc

L´w 3 ,L´w 4 ,L´w 5 F∂nh Bh¿Øn®p {]h¿Øn®p

sIm≠ncn°pw.ChnsS Hcp eq∏v cq]w sIm≠Xmbn \ap°v

]dbmw.L´w 3 ,4,5 F∂nh tN¿∂XmWv B eq∏v.hyhÿ

sX‰mIptºmƒ am{Xsa \nb{¥Ww eq∏n\p ]pdtØ°p

hcpIbp≈q.Cu A¬tKmcnXØns‚ ̂ vtfm®m¿ v́ Nn{Xw 4.12

¬ ImWn®ncn°p∂p.

apIfn¬∏d™ A¬tKmcnXsØ Xmsg ]dbpw {]Imcw eLqIcn°mw

L´w 1 : Bcw-̀ n-°pI

L´w 2 : N = 1

L´w 3 : N <100 Bbncn°p∂Xv hsc L´w 4 Dw 5 Dw Bh¿Øn°pI

L´w 4 : N {]n‚ v sNøpI

L´w 5 : N = N + 1

L´w 6 : Ahkm\n∏n°pI

Nn{Xw 4.12 1 apX¬ 100 hscbp≈
kwJyIƒ {]n‚v sNøm\p≈

^vtfm®m¿´v

-A√ (No)

Bcw-̀ n-°pI

N {]n‚v sNøpI

N<=100
BtWm

Ah-km-\n-∏n-°pI

AsX (yes)
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L´w 3 ¬ "Bh¿Øn°pI', "Bbncn°p∂Xv hsc' apX-

emb hm°pIƒ eq∏v \n¿Ωn°m≥ D]tbmKn°p∂p. Bh¿-

Øn®p {]h¿Ønt°≠ {]kvXmh\Iƒ "Bh¿Øn°pI'

F∂ hm°ns‚ IqsS {]kvXmhn°p-Ibpw ]cntim-[n-

t°≠ hyhÿ "Bbncn°p∂Xv hsc' F∂ hm°ns‚

IqsSbpw \¬Ip∂p. A¬tKmcnXw hyXykvXam-bncn-

°p∂Xv t]mse Nn{Xw 4.13 ¬ ImWn®ncn°p∂ ^vtfm-

®m¿´pw Aev]w hyXykvX-ambncn°pw. Nn{Xw 4.14 ¬

eq∏ns‚ {]h¿Ø\ ssien ImWn®ncn°p∂p.

Nn{Xw 4 .14 eq∏nwKv \n¿anXn

Hcp eq∏n\p \mev LSIßƒ D≠v. kzm`mhnIambpw

Ahbn¬ H∂v hyhÿ (Condition) Xs∂. hyhÿ

\¬Ip∂Xn\p  th≠n Hcp thcnb_nsf¶nepw D]tbmKn-

°Ww F∂p \ap-°-dnbmw. CXns\ eq∏v \nb{¥W thcn-

b_nƒ F∂v hnfn°mw. hyhÿ ]cntim[n-°p∂-Xn\v

apºv eq∏v \nb{¥W thcnb_nfn\v Hcp hne e`yam-t°-

≠XmWv. C≥]p v́ As√¶n¬ hne \¬I¬ (Assignment)

hgn CXv km[yamIp∂XmWv. AØcØnep≈ \n¿tZ-

ißsf eq∏ns‚  {]mcw` hne \¬I¬ \n¿tZißƒ

(Initialization Instructions) F∂v ]dbp∂p. ]cnjvIcW

\n¿tZiw (Update Instruction) F∂ aq∂masØ LSIamWv

eq∏v \nb{¥W thcnb_nfns‚ hne am‰p∂Xv. CXv hfsc

AXymhiyamWv. Fs¥∂m¬ ]cnjvIcW \n¿tZiw

Cs√¶n¬  eq∏ns‚ {]h¿Ø\w Hcn°epw Ahkm\n-

°n√. Bh¿Øn®p {]h¿Ønt°≠ Hcp Iq´w \n¿tZi-

ßfmWv eq∏ns‚ N´°qSv (Body of the Loop) F∂ \memasØ

LSIw. Nn{Xw 4.15 ¬ ImWn®ncn°p∂ ̂ vtfm®m¿ v́ eq∏nMv-

LS\ hy‡-am°p∂p.

hyhÿ

{]kvXm-h\

sX‰v

icn
Nn{Xw 4.13 1 apX¬ 100 hscbp≈

kwJyIƒ {]n≥dv sNøm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

AsX (yes)

Ah-km-\n-∏n-°pI

-A√ (No)

N {]n‚v sNøpI

N<=100
BtWm

Nn{Xw 4.15 eq∏nßn\p≈
^vtfm®m¿´v

{]mwcw` hne \¬I¬

hyhÿ

eq∏ns‚ N´-°qSv

-A√ (No)

AsX (yes)

]cn-jv°-cW \n¿tZiw
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{]cmcw` hne \¬I¬ \n¿tZiamWv BZyw {]h¿Øn°pI. tijw hyhÿ ]cntim[n-

°p∂p. hyhÿ icnbmsW¶n¬ eq∏ns‚ N´°qSpw XpS¿∂v ]cnjvIcW \n¿tZihpw

{]h¿Øn°p∂p. ]cnjvIcW \n¿tZiw {]h¿Øn®p Ign™m¬ ho≠pw hyhÿ ]cntim-

[n°p∂p. hyhÿ sX‰mIp∂Xv hsc Cu {]{Inb XpScp∂p. eq∏ns‚ N´°qSv {]mh¿ØnI-

amIp∂Xn\p apºv hyhÿ ]cntim[n°p∂ eq∏ns\ BKa\ \nb{¥nX eq∏v  (entry

cotnrolled Loop ) F∂v hnfn°p∂p. as‰mcp coXnbnep≈ eq∏nwKv \n¿ΩnXnbpw \nehnep≠v.

AXn¬ eq∏ns‚ N´°qSpw ]cnjvIcW \n¿tZihpw {]h¿Øn®p Ign™ tijw am{Xta

hyhÿ ]cntim[n°pIbp≈p. CØcØnep≈ eq∏ns\ \n¿Ka\ \nb{¥nX eq∏v (Exit

Cotnrolled  Loop) F∂v hnfn°p∂p.

 DZmlcWw 4.6: BZysØ N FÆ¬

kwJyIfpsS XpI Is≠ØpI

ChnsS N s‚ hne \Ωƒ C≥]p v́ Bbn \¬Ip∂p.

1 apX¬ N hscbp≈ kwJyIfpsS XpI

I≠p]nSnt°≠XmWv. XpI kw`cn°p∂Xn\mbn 'S'

F∂ thcnb_nfmsW∂ncn°s´, Nn{Xw 4.16 ¬  Cu

A¬tKmcnXØn≥sd ̂ vtfm®m¿ v́ ImWn®ncn°p∂p.

L´w 1 : XpSßpI

L´w 2 : N te°v hne C≥]p v́ Bbn kzoIcn°pI

L´w 3 : A=1 ,S=0

L´w 4 : (A<=N) Bbncn°p∂Xv hsc L´w

5 Dw 6 Dw Bh¿Øn°pI

L´w 5 : S =S +A

L´w 6 : A =A +1

L´w 7 : S {]n‚ v sNøpI.

L´w 8 : Ahkm\n∏n°pI

Cu A¬tKmcnXw Hcp BKa\ \nb{¥nX eq∏v

D]tbmKn°p∂p. ASpØ DZmlcWØn¬ {]iv\

]cnlmcØn\mbn Hcp \n¿Ka\ \nb{¥nX eq∏v

D]tbmKn°p∂ A¬tKmcnXw ImWmw.

Nn{Xw 4.16 BZysØ N FÆ¬ kwJyIfpsS
BsIØpI ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

S {]n‚v sNøpI

AsX (yes)

-A√ (No)
A<=N
BtWm?

N C≥]p´v sNøpI

Ah-km-\n-∏n-°pI
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DZmlcWw 4.7 : X∂ncn°p∂ kwJybpsS BZysØ

10 KpWnXßƒ Is≠ØpI

L´w 1 : XpSßpI

L´w 2 : N C≥]p v́ Bbn kzoIcn°pI

L´w 3 : A=1

L´w 4 : M =A  x N

L´w 5 : M {]n‚ v  sNøpI

L´w 6 : A=A+1

L´w 7 : (A<=10) Bbncn°p∂Xv hsc L´w

4 apX¬ 5 hsc Bh¿Øn°pI

L´w 8 : Ahkm\n∏n°pI

Cu A¬tKmcnXØn\v A\pkrXamb ^vtfm®m¿´v

Nn{Xw 4.17 ¬ \¬Inbncn°p∂p. ChnsS eq∏v N´°qSv

{]h¿Øn® tijw am{Xw ]cntim[n°s∏Sp∂ Hcp

hyhÿ ASßnb Hcp eq∏v D]tbmKn®ncn°p∂p.

BKa\ \nb{¥nX eq∏pw \n¿Ka\ \nb{¥nX eq∏pw

XΩnep≈ XmcXayw ]´nI 4.1 ¬ ImWn®ncn°p∂p.

]T\ {]h¿Ø\ßfpsS ̀ mKambn \¬Inbncn°p∂ {]iv\]cnlmcØn\p≈ A¬tKmcnX-

ßfpw ̂ vtfm®m¿´pw D]tbmKn®v \ap°v ]cnioen°mw

BKa\ \nb{¥nX eq∏v

$ eq∏v N´°qSv {]mh¿ØnIam°p∂Xn\p apºv

hyhÿ ]cntim[n°p∂p

$ eq∏v N´°qSv Hcn°¬ t]mepw {]h¿Øn®n√

F∂v hcmw

$ eq∏v N´°qSv {]mh¿ØnIam°p∂Xn¬ \n∂pw

Hgnhm°Wsa¶n¬ CXv D]tbmKn°p∂p.

\n¿Ka\ \nb{¥nX eq∏v

$ eq∏v N´°qSv {]mh¿ØnIam°nbXn\v tijw

hyhÿ ]cntim[n°p∂p

$ eq∏v N´°qSv Ipd™Xv Hcp XhW F¶nepw

\n¿_‘ambpw {]h¿Øn®ncn°pw

$ N´°qSns‚ km[mcW \nebnep≈

{]h¿Ø\w Dd∏phcpØWsa¶n¬

D]tbmKn°p∂p

]´nI 4.1: eq∏pIfpsS XmcXayw

Nn{Xw 4.17  X∂ncn°p∂ kwJybpsS
BZysØ 10 KpWnXßƒ

I≠p]nSn°m\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

Ah-km-\n-∏n-°pI

N C≥]p´v sNøpI

M {]n‚v sNøpI

A<=10
BtWm?

-A√ (No)

AsX (yes)
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4.3.3 t{]m{Kmw tImUv Xbmdm°¬ (Coding the Program)

A¬tKmcnXhpw ̂ vtfm®m¿´pw cq]I¬]\ sNbvXp Ign™m¬ t{]m{KmanMns‚ ASpØ
]Sn \n¿tZißƒ kq£vahpw kw£n]vXhpamb {]XoIßƒ D]tbmKn®v BhnjvIcn°pI
F∂XmWv. AXmbXv \n¿tZißƒ t{]m{KmanMv ̀ mjbn¬ BhnjvIcn°p∂p. {]iv\ ]cnlm-
c-Øn\v th≠n CØcw t{]m{Kmw \n¿tZißƒ FgpXp∂Xns\bmWv tImUnMv F∂v
]dbp∂Xv. Iºyq´dn¬ tImUv FgpXp∂Xn\mbn sSIvÃv FUn‰¿ t{]m{KmapIƒ e`yamWv.

Bibhn\nabØn\p≈ Hcp kwhn[m\amWv ̀ mj. Cw•ojv aebmfw apXemb kzm`mhnI
`mjIƒ D]tbmKn®v \mw \ΩpsS Bibßfpw hnImcßfpw ]ckv]cw ]¶phbv°p∂p .

AXv t]mse D]tbm‡mhn\pw Iºyq´dn\pw CSbn¬ Bibhn\nabw \SØm≥ t{]m{KmanMv
`mj D]tbmKn°p∂p. Iºyq´¿ t{]m{Kmw FgpXp∂ hy‡n°v
Iw]yq´dn\p a\ nemIp∂ `mjbpw ]cnNnXambncn°Ww. a\p-
jy¿°v a\ nem°m\pw D]tbmKn°m\pw _p≤nap´p≈ Zzbm¶ ̀ mj
(BInary Language) am{Xta Iºyq´dn\v AdnbpIbp≈q F∂Xv \Ωƒ
t\csØ I≠XmWv. AXn\m¬ A[ymbw aq∂n¬ ]Tn®Xp t]mse
Cw•ojv ̀ mjbv°v kam\ambXpw a\pjy¿°v klrZbambXpamb
Db¿∂Xe ̀ mj (High Level Language) (HLL) \ap°v D]tbmKn-°m-
hp∂XmWv. Db¿∂Xe ̀ mjbn¬ FgpXnbn-cn°p∂ t{]m{KmapIsf
b{¥ `mjbnte°p hnh¿Ø\w As√¶n¬ samgnam‰w sNøm≥

emwtKzPv t{]mk ¿ D]tbmKn°p∂p. Db¿∂Xe ̀ mjbn¬ FgpXnbncn°p∂ t{]m{Kmw,
tkmgvkv tImUv (Source Code) F∂dnbs∏Sp∂p.

Hcp t{]m{Kma¿ BIWsa¶n¬ t{]m{Kmanse \n¿tZißƒ Bhnjv-°cn°p∂Xn\p

th≠nbp≈ t_knIv (BASIC), tImt_mƒ (COBOL), ]mkvI¬ (PASCAL), C++ XpSßnb

Db¿∂Xe ̀ mjIfn¬ GXnse¶nepw H∂n¬ ss\]pWyw ssIhcnt°≠XmWv. t{]m{Km-

apIƒ Xbmdm°p∂Xn\v th≠n Hmtcm t{]m{KmanMv ̀ mjbpw AXnt‚Xmb A£c-ameIfpw

(Charecter Set), i–tImißfpw (Voccabulary), hymIcWßfpw (Grammar) (\ap°Xns\ hmIy-

L-S\ (Syntax) F∂v hnfn°mw) D≠mbncn°pw.

Xmsg ]dbp∂ {]iv\ßƒ°p th≠n A¬tKmcnXhpw ^vtfm®m¿´pw

Xbmdm°pI

1. 100 ¬ Xmsgbp≈ F√m Cc´ kwJyIfpw AhtcmlW {IaØn¬ {]n‚ v

sNøpI

2. 100 \pw 200 \pw CSbnep≈ H‰ kwJyIfpsS XpI I≠p]nSn°pI

3. X∂ncn°p∂ kwJybpsS KpW\∏´nI {]n≥dv sNøpI

4. Hcp kwJybpsS ̂ mtŒmdnb¬ (FACTORIAL) I≠p]nSn°pI

5. Hcp kwJy C≥]p´v sNbvXv Ahn`mPy kwJybmtWm F∂v

]cntim[n°pI

\ap°v sNømw
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Cu ̀ mj D]tbmKn®v t{]m{Kmw Xømdm°n Ign™m¬ AXv Hcp ̂ ben¬ (tkmgvkv ̂ b¬)

kq£n°pIbpw t{]m{KmanMns‚ ASpØ L´Ønte°v IS°pIbpw sNøp∂p.

4.3.4 ]cn`mj (Translation)

tkmgvkv tImUv hnIkn∏n°p∂Xn\mbn `mj Xncs™Sp°ptºmƒ D]tbmKn°p∂

Um‰bpsS Afhv, {]h¿Ø\Øns‚ k¶o¿ÆX, ̂ bepIfpsS D]tbmKw apXemb Nne

am\Zfißƒ ]cnKWnt°≠Xp≠v. t{]m{KmanMv ̀ mj Xncs™Sp°pIbpw tkmgvkv tImUv

Xømdm°pIbpw sNbvXp Ign™m¬ AXns\  emwtKzPv t{]msk dn≥sd klmbtØmsS

]cn`mj sNtb≠XmWv. Db¿∂Xe ̀ mjbn¬ FgpXs∏´ncn°p∂ t{]m{Kmans\ AXn\p

Xpeyamb b{¥`mjm ]Xn∏nte°p cq]t`Zw hcpØp∂ {]{InbbmWv ]cn`mj (Translation).

Iwss]e¿ As√¶n¬ C≥sd¿s{]‰¿ CXn\mbn D]tbmKn°p∂p. t{]m{Kmanep≈ kn‚mIvkv

FddpIƒ (Syntax Error)  Cu L´Øn¬ ZriyamIp∂p. tkmgvkv tImUv ASßnb ̂ b¬

Xpd∂p Cu sX‰pIƒ XncptØ≠XmWv. AXn\p tijw tkmgvkv tImUv ho≠pw Iss_¬

sNøm-\mbn (]cǹ mj) \¬Ip∂p. "No Errors or Warnings" As√¶n¬ "Sucessfull Compilation"

F∂ ktµiw e`n°p∂Xv hsc Cu {]{Inb XpS¿∂v sIm≠ncn°pw. ]q¿Wambpw

b{¥`mjbnse \n¿tZißƒ ASßnb t{]m{Kmw \ap°nt∏mƒ e`yamIp∂p.tkmgvkv

tImUn≥sd Cu ]Xn∏v H_vPIv‰v tImUv (Object Code) F∂v Adnbs∏Sp∂p. Iwss]e¿

Xs∂ Cu H_vPIv‰v tImUns\ as‰mcp Hcp ̂ ben¬  kq£n°pIbpw sNøp∂p

Cßs\ H_vPIv‰v tImUv e`n®p Ign™m¬ t{]m{Kmw D]tbmKn°p∂nStØmfw Imew

Cu tImUv B  Iºyq´dn¬ Xs∂ D≠mbncnt°≠XmWv.

4.3.5 Uo_§nMv (Debugging)

t{]m{Kmanßnep≈ sX‰pIƒ Is≠ØpIbpw Ah XncpØpIbpw sNøp∂ L´amWv

Uo_§nMv.a\pjy¿ Iºyq´dpIsf t{]m{Kmw sNøp∂nStØmfw Imew t{]m{KmapIfn¬

sX‰pIƒ kw`hn°mw. t{]m{Kmanßnep≈ sX‰pIsf "_§v-' F∂v ]dbp∂p.sX‰pIƒ

I≠p]nSn°pIbpw XncpØpIbpw sNøp∂ {]{Inbsb "Uo_§nMv' F∂v hnfn°p∂p.

s]mXpsh t{]m{KmanMn¬ c≠p XcØnep≈ sX‰pIfmWv h∂pIqSpI -kn‚mIvkv FddpIfpw

temPn°¬ sX‰pIfpw. t{]m{KmanMv `mjbpsS \nbaßƒ As√¶n¬ hmIy-L-S\

]men°mØXp sIm≠v kw`hn°p∂ sX‰pIsfbmWv kn‚mIvkv Fd¿ F∂v hnfn°p∂Xv.

sX‰mb Nn”ßƒ D]tbmKn°pI, sX‰mb hmIy{]tbmKw, \n¿hNn°s∏SmØ ]ZßfpsS

D]tbmKw, \nbahncp≤amb hmIycN\ As√¶n¬ ]ZßfpsS D]tbmKw apXemb

Nn{Xw 4.18 ]cn`mjm {]h¿Ø\w

tkmgvkv tImUv ]cn-̀ mj H_vPIv‰v tImUv
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ImcWßƒ sIm≠mWv km[mcW AØcw sX‰pIƒ kw`hn°pI. ]cn`mj°p th≠n

t{]m{Kmw \¬In Ign™m¬ Xs∂ emwtKzPv s{]mk dpIƒ kn≥‰mIvkv sX‰pIƒ

Is≠Øp∂p. sX‰pIƒ kw`hn®ncn°p∂ {]kvXmh\IfpsS sse≥ \ºdpIƒ AXn-

t\msSm∏w kw`hn®n-cn°p∂ sX‰ns\ Ipdn®p≈ kqN\Ifpw Ah \¬Ip-∂p. Fd¿

sat PpIfmbn {]Z¿in∏n°p∂p. C≥‰¿s{]‰dpIfpsS  ImcyØn¬, {]h¿Ø\ L´ØnemWv

kn≥‰mIvkv sX‰pIƒ I≠p]nSn®v {]Z¿in-∏n°p-∂-Xv. Uo_§nMv {]{Inb°mbn th≠n hcp∂

kabhpw ]cn{iahpamWv Hcp t{]m{KmanMv ̀ mj D]tbmKn°p∂Xn¬ t{]m{Kma¿°p≈ {]m]vXn

F{XtØmfap≠v F∂v Xocpam\n°p∂Xv. F√m kn≥‰mIvkv sX‰pIfpw XncpØn°gn™m¬

am{Xta H_vPIv‰v t{]m{Kmw \n¿Ωn°s∏SpIbp≈p.

t{]m{KmanMv bp‡nbpsS Bkq{XWØnep≈ A]mIXIƒ ImcWamWv temPn°¬ Fd¿

F∂v t]cp≈ c≠masØ Xcw sX‰pIƒ kw`hn°p∂Xv.kn≥‰mIvkv FddpIƒ Cs√¶n¬

emwtKzPv s{]mk dpIƒ hnPbIcambn tkmgvkv tImUns\ ]cn`mjs∏SpØp∂p.

t{]m{Kmans‚ {]h¿Ø\ L´Øn¬ Iºyq´¿, t{]m{Kmw \n¿tZißƒ ]n¥pScpIbpw Ah°v

A\pkrXamb Hu v́]p v́ \¬IpIbpw sNøp∂p.]s£ Cu Hu v́]p v́ icnbmbncn-°Wsa∂n√.

CXns\bmWv temPn°¬ Fd¿ F∂v ]dbp∂Xv. temPn°¬ Fd¿ kw`hn°ptºmƒ t{]m{Kmw

sX‰mb Hu v́]p v́ BWv- Xcp∂Xv F∂v am{Xta \ap°v {Kln°m≥ km[n°pIbp≈p.F¥mWv

sX‰v F∂v Iºyq´¿ \tΩmSp ]dbp∂n√. t{]m{Kma¿ As√¶n¬ D]tbm‡mhmWv AXv

Is≠tØ≠Xv. temPn°¬ sX‰pIƒ Dt≠m C√tbm F∂dnbp∂Xn\mbn t{]m{Kmw

]co£n°s∏-tS≠XmWv. AXn\mbn t{]m{KmanMns‚ ASpØ L´Ø-nte°v \ap°v IS°mw.

4.3.6 {]h¿Ø\hpw ]co£Whpw (Execution and Testing)

apIfn¬ ]d™Xv t]mse temPn°¬ sX‰pIƒ IqSn XncpØnbm¬ am{Xta Hcp t{]m{Kmw

sX‰pIfn¬ \n∂pw ap‡-amWv F∂v \ap°v ]dbm≥ Ignbq. BbXn\m¬ Iwss]¬

sNøs∏´ t{]m{Kmans‚ ]Xn∏v ]co£WØn\mbn {]h¿Øn-∏nt°≠XmWv. icnbmb

^eßƒ e`yamIp∂pt≠m F∂v ]cntim[n°pIbmWv ]co£WØns‚ Dt±iyw. "Adn-

bmhp∂ ^eßƒ' e`n°p∂Xn\v th≠nbp≈ ]co£W Um‰ \¬In t{]m{Kmw {]mh¿-

ØnIam°pI F∂ {]{InbbmWv ]co£W L´Øn¬ Dƒs∏´ncn°p∂Xv. AXmbXv

t{]m{Kman¬ Dƒs∏´ncn°p∂ {InbIƒ a\pjy≥ Xs∂ sNøp-

Ibpw, e`yamIp∂ Hu´v]p´v Iºyq´¿ aptJ\ sNøptºmƒ

e`n°p∂ Hu]p´pambn XmcXayw sNøpIbpw thWw. t{]m{Kmw

bp‡nbpsS IrXyX Cu ]co£W L´w sIm≠v \n¿Wbn°m-

hp∂XmWv. ]co£-WØn\mbp≈ Um‰ Xncs™Sp°ptºmƒ

t{]m{Kmw bp‡nbpsS F√m hißfpw ]co£n-°s∏Sp∂p≠v

F∂v Dd∏mt°≠XmWv. AXn\m¬ Xs∂ DNnXamb Um‰ Xncs-

™Sp°pI F∂Xv t{]m{Kmw ]co£WØn¬ hfsc {]m[m-

\yap≈XmWv.
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sX‰mb bp‡n aqew e`n°p∂ sX‰mb Hu´v]p´pIsf Ipdn®mWv \mw CXphsc N¿®

sNbvXp sIm≠ncp∂Xv. F∂m¬ t{]m{Kmw {]h¿Ø\sØ XS s∏SpØmhp∂  as‰mcp

Xcw sX‰v kw`hn°m≥ km[yXbp≠v. Hcp {Inbbn¬ A\pNnXamb Um‰ hcp∂Xv aqew

kw`hn°mhp∂ H∂mWXv.DZmlcWØn\v, A =B / C  F∂ \n¿tZiw ]cnKWn°pI. CbpsS

hne ]qPyw Bbm¬ Cu {]kvXmh\ t{]m{Kmans‚ {]h¿Ø\sØ XS s∏SpØp∂p

(]qPyw sIm≠p≈ lcWw aqew). CØcw kmlNcyßfn¬ t{]m{KmanwKv ̀ mjbnep≈

sX‰p-Iƒ ssIImcyw sNøp∂ ̂ ¶vj\pIƒ (Error handling function) Fd¿ sat PpIƒ

{]Z¿in∏n°p∂p.CØcw sX‰pIsf d¨ ssSw Fd¿ F∂v hnfn°p∂p.Um‰ t{]mk v

sNøs∏-Sp∂Xn\p apºv Um‰bpsS km[pX ]cntim[n°m\p≈ A\p_‘ \n¿tZißƒ

t{]m{Kman¬ Dƒs∏SpØpI hgn CØcw sX‰pIƒ XncpØmhp∂XmWv.

4.3.7 hnh-cWw Xøm-dm-°¬ (Documentation)

DNnXamb coXnbnbn¬ hnh-cWw Xøm-dm-°mØ Hcp Iw]yq´¿h¬IrX kwhn[m\w Hcn°epw

]q¿WamsW∂p ]dbm≥ \ap°v  Ignbn√. hmkvXhØn¬, {]iv-\]T\ L´w apX¬ AXv

{]tbmKØn¬ hcpØp∂Xv hsc XpS¿®bmbn \S∂psIm≠ncn°p∂ Hcp {]{InbbmWv hnh-

cWw Xøm-cm-°¬. CXns‚ `mKambn tkmgvkv tImUn¬ \ap°v Isa‚pIƒ Dƒs∏Sp-

Ømhp∂XmWv. CXv B¥cnI hnh-cWw (Internal Documentation) F∂dnbs∏Sp∂p. Uo_§nMv

L´Ønepw ]n¬°meØv t{]m{Kman¬ hcp∂ am‰ßƒ Dƒs∏SpØm\pw CXv klmbn°p∂p.

t{]m{Kmw \n¿amW kabØv D]tbmKn® bp‡n ]n∂oSv \ΩpsS Xs∂ t{]m{KmaneqsS IS∂p

t]mIptºmƒ \ap°v Hm¿abp≠mbncn-°Wsa∂n√. am{Xa√ Nne kmlNcyßfn¬ Hcp hy‡n

FgpXnb t{]m{Kmw as‰mcp hy‡n°v ̀ mhnbn¬ amt‰≠Xmbn hcmw.Hcp t{]m{Kman¬ IrXyambn

hnh-cWw Xøm-dm-°nbm¬ \Ωƒ D]tbmKn® bp‡n a\ nem°m\pw t{]m{Kman¬ Hcp

{]kvXmh\ F¥v sIm≠mWv D]tbmKn®ncn°p∂Xv F∂v   a\ nem°m\pw km[n°p∂p.

F∂ncp∂mepw t{]m{Kmw ]cǹ mj°mbn \¬Iptºmƒ emwtKzPv s{]mk dpIƒ t{]m{Km-ans‚

hnh-cW ̀ mKßƒ ]cn`mj°mbn ]cnKWn°pIbn√.

t{]m{Kmans‚ ̀ mKamb Isa‚pIƒ hnh-cWw Xøm-dm-°p∂ L´Øns‚ Hcp ̀ mKw am{XamWv.

knÃw am\ph¬, D]tbm‡r am\ph¬ F∂nh Xømdm°pI F∂Xv hnh-cWw Xøm-dm-°p-

∂-Xns‚ as‰mcp {]{InbbmWv. Iºyq´¿ hyhÿbpsS {]h¿Ø\w, AhbpsS BhiyIX,

t{]m{KmapIƒ C≥Ãmƒ sNøpI, Ah D]tbmKn°p∂ coXnIƒ F∂nh Dƒs∏Sp∂ lm¿Uv-

tIm∏nIfmWnh. hnhn[ Bhiyßƒ°v th≠nbp≈ tkm v̂‰v-shbdpIƒ Xømdm°ptºmƒ

CØcw am\phepIƒ \n¿_‘amWv. CØcw hnh-cWw Xømdm°p∂Xns\bmWv

_mlyamb hnh-cWw (External Documentation) F∂v ]dbp∂Xv.

Ct∏mƒ \mw Hcp {]iv-\sØ hniIe\w sNøpIbpw ]cnlmcØn\p≈ bp‡n Is≠-

ØpIbpw, ̂ vtfm Nm¿ v́  cq]Øn¬ {]Xn]mZn°pIbpw, t{]m{KmanMv ̀ mjbn¬ tImUv Xøm-

dm°p-Ibpw, kn‚mIvknse ]ni-Ip-Iƒ \o°w sNbvX tijw ]cn`mjs∏SpØpIbpw

sNbvXp. IqSmsX temPn°¬ sX‰pIfpw d¨ ssSw sX‰pIfpw \o°w sNbvXv tijw

Hu´v]p´ns‚ IrXyX ]cntim[n°pIbpw Ahkm\ambn t{]m{Kmans‚ hnh-cWw Xømdm-

°p-Ibpw sNbvXp.
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H∂mw h¿j Iºyq-´¿ kb≥kv

4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬
hnhn[ {]iv\ßƒ ]cnlcn°p∂Xn\mbn \Ωƒ A¬tKmcnXßƒ Xbmdm°nbn´p≠v.
Nnet∏mƒ Nne {]iv\ßƒ ]cnlcn°p∂Xn\v hyXykvXamb bp‡n {]tbmKn°mambncp∂p
F∂v \ap°v tXm∂mw. Htc {]iv\w Xs∂ hyXykvXamb Hcp Iq´w \n¿tZißƒ D]tbmKn®v
]cnlcn°mhp∂XmWv. F∂ncp∂mepw hfsc Ipd™ Iºyq´¿ hǹ hßƒ D]tbmK-s∏SpØn,
Ipd™ kabw sIm≠v hfsc IrXyamb ̂ ew \¬Ip∂ t{]m{Kmw Xømdm°p-∂bmfmWv
Hcp ka¿∞\mb t{]m{Kma¿ F∂v ]dbp∂Xv. Hcp A¬tKmcnXØns‚ {]IS\w Af°p∂Xv
ssSw tImwπIvkn‰n (Time complexity), kvt]kv tImwπIvkn‰n (Space complexity) F∂nhbpsS
ASnÿm\ØnemWv. G‰hpw Ipdhv saΩdn D]tbmKs∏SpØn G‰hpw thKØn¬
{]h¿Øn°p∂ A¬tKmcnXsØbmWv {]iv\ ]cnlmcØn\p≈ G‰hpw \√ A¬tKmcnXw
Bbn IW°m°p∂Xv.

kzbw ]cntim[n°pI

1. A¬tKmcnXw F∂m¬ F¥mWv ?

2. A¬tKmcnXØns‚ Nn{X BhnjvIcWamWv ________.

3. GXp ̂ vtfm®m¿´v Nn”amWv Ft∏mgpw tPmUnIfmbn D]tbmKn°p∂Xv?

4. GXp ^vtfm®m¿´v Nn”Øn\mWv Hcp BKa\ am¿Khpw ct≠m

AXne[nItam \n¿Ka\ am¿Kßfpw D≈Xv ?

5. HLL ¬ FgpXnbncn°p∂ t{]m{Kmw _______  F∂v Adnbs∏Sp∂p.

6. Uo_§nMv F∂mse¥v ?

7. H_vPIv‰v tImUv F∂mse¥v ?

aq∂p kwJyIfpsS XpIbpw icmicnbpw ImWm\p≈ c≠p A¬tKmcnXßƒ ]´nI 4.2
¬ sImSpØncn°p∂p. Ahsb \ap°v XmcXayw sNømw. c≠p A¬tKmcnXßfpw L´w 4
¬ hyXymks∏´ncn°p∂p. A¬tKmcnXw-2 ¬ Htc Um‰bn¬ c≠p XhW k¶e\w sNøp∂p
(L´w 3, L´w 4).kzm`mhnIambn´pw Cu A¬tKmcnXw A¬tKmcnXw-1 s\°mƒ IqSpX¬
kabw {]h¿Ø\Øn\mbn D]tbmKn°p∂p. AXn\m¬ tImUnßn\p \√Xp A¬tKmcnXw-
1 BIp∂p.

Hcp {]kvXmh\ Xncs™Sp°p∂Xn\v th≠n XmcXay {InbIƒ Dƒs∏Sp∂ as‰mcp
DZmlcWw \ap°p ]cntim[n°mw. aq∂p kwJyIfn¬ hepXv GXmsW∂p Is≠Øm\p≈
A¬tKmcnXw DZmlcWw 4.4 ¬ \Ωƒ N¿® sNøpIbp≠mbn. AtX {]iv\w ]cnlcn°p-
∂Xn\p≈ c≠p A¬tKmcnXßƒ ]´nI 4.3 ¬ \¬Inbncn°p∂p.

 ]´nI 4 .2 aq∂p kwJyIfpsS XpIbpw icmicnbpw ImWm\p≈ c≠p A¬tKmcnXßƒ

A¬tKmcnXw -1

L´w 1 : XpSßpI

L´w 2 : A ,B ,C C≥]p´v sNøpI

L´w 3 : S =A +B +C

L´w 4 : AVG =S / 3

L´w 5 : S, AVG {]n‚v sNøpI

L´w 6 : Ahkm\n∏n°pI

A¬tKmcnXw -2

L´w 1 : XpSßpI

L´w 2 : A ,B ,C C≥]p´v sNøpI

L´w 3 : S=A+B+C

L´w 4 : AVG =(A +B +C) / 3

L´w 5 : S, AVG {]n‚v sNøpI

L´w 6 : Ahkm\n∏n°pI
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DZmlcWw 4.3 ¬ aq∂v XmcXay {InbIfpw Hcp temPn°¬ {Inbbpw  D]tbmKn®ncn°p∂p.

G‰hpw henb hne M3 ¬  (aq∂masØ thcnb_nƒ) hcptºmfmWv Cu {InbIƒ F√mw

{]h¿Øn°pI. {]h¿Ø\Øns‚ thKX Af°p∂Xn\mbn XmcXay {Inb°v 1 sk°‚ v

kabsaSp°p∂p F∂v \ap°v A\pam\n°mw. Aßs\bmsW¶n¬ G‰hpw thKw IqSnb

^ew 3 sk°‚ v thKw Ipdhp≈ ̂ ew 4 sk°‚ v th≠n hcp∂Xmbn ImWmw. icmicn

thKw 3.5 sk°‚ v Bbncn°pw.

C\n \ap°v ]´nI 4.3 ep≈ A¬tKmcnXw-1 hniIe\w sNømw. AXn¬ aq∂v XmcXay

{InbIƒ ASßnb aq∂v If (AYhm) {]kvXmh\Iƒ ASßnbncn°p∂p. apIfn¬

{]kvXmhn®n´p≈ A\pam\w ]n¥pScpIbmsW¶n¬ thcnb_nens‚ hne GXmsW¶nepw

\ap°v ̂ ew 9 sk°‚n¬ e`n°p∂XmWv. At∏mƒ icmicn thKw F∂v ]dbp∂Øp 9

sk°‚ v BWv. ]s£ ]´nI 4.3 ¬ ]dbp∂ A¬tKmcnXw-2¬ c≠p If (AYhm)

{]kvXmh\Iƒ D]tbmKn®ncn°p∂p. A¬tKmcnXw-2 ¬ thcnb_nfpIfn¬ GXp hne

h∂mepw XmcXayw sNøm≥ th≠ kabw  2 sk°‚ v Bbncn°pw. At∏mƒ icmicn

thKw F∂v ]dbp∂Xv 2 sk°‚ v Bbncn°pw.F∂p ]d™m¬ A¬tKmcnXw -2 a‰p c≠p

A¬tKmcnXßsf°mƒ sa®s∏´XmWv.

eq∏pIƒ ASßnb as‰mcp DZmlcWw IqSn \ap°v t\m°mw. 100 \pw 200 \pw CSbnep≈

F√m H‰ kwJyIfpsS XpIbpw F√m Cc´ kwJyIfpsS XpIbpw I≠p]nSn°m\p≈

c≠p A¬tKmcnXßƒ ]´nI 4.4 ¬ sImSpØncn°p∂p.

 ]´nI 4.3 aq∂p kwJyIfn¬ G‰hpw hepXv Is≠Øm\p≈ A¬tKmcnXßƒ

A¬tKmcnXw -2

L´w 1 : XpSßpI

L´w 2 : M 1, M 2, M 3 C≥]p´v Bbn

kzoIcn°pI

L´w 3 : AYhm M 1 >M 2 BsW¶n¬

L´w 4 : Big = M 1

L´w 5 : As√¶n¬

L´w 6 : Big = M 2

L´w 7 : AYhm M 3 >Big BsW¶n¬

Big = M 3

L´w 8 : Big {]n‚v sNøpI

L´w 9 : Ahkm\n∏n°pI

A¬tKmcnXw -1

L´w 1 : XpSßpI

L´w 2 : M 1 ,M 2 ,M 3 C≥]p v́ Bbn kzoIcn°pI

L´w 3 : AYhm M 1 >M 2 Dw M 1 > M 3 Dw

BsW¶n¬

L´w 4 : M 1 {]n‚v sNøpI

L´w 5 : AYhm M 2 >M 1  Dw M 2 > M 3 Dw

BsW¶n¬

L´w 6 : M 2 {]n‚v sNøpI

L´w 7 : AYhm M 3 >M 1  Dw M 3  > M 2 Dw

BsW¶n¬

L´w 8 : M3  {]n‚v sNøpI

L´w 9 : Ahkm\n∏n°pI



4. t{]m{Kmans‚ XXzßfpw {]iv\]cnlmchpw

153

H∂mw h¿j Iºyq-´¿ kb≥kv

A¬tKmcnXw -2

L´w 1 : XpSßpI
L´w 2 : N =100 ,ES =0,OS =0

L´w 3 : (N <=200) Bbncn°p∂Xp hsc
L´w 4 apX¬ 8 hsc
Bh¿Øn°pI

L´w 4 : AYhm N/2 s‚ in„w = 0
BsW¶n¬

L´w 5 : ES =ES + N

L´w 6 : As√¶n¬
L´w 7 : OS =OS + N

L´w 8 : N =N +1

L´w 9 : ES {]n‚v sNøpI
L´w 10 : OS {]n‚v sNøpI
L´w 11 : Ahkm\n∏n°pI

A¬tKmcnXw -1

L´w 1 : XpSßpI
L´w 2 : N =100, ES =0

L´w 3 : (N <=200) Bbncn°p∂Xp hsc  L´w
4 apX¬ 6 hsc Bh¿Øn°pI

L´w 4 : AYhm N/2 s‚ in„w = 0
BsW¶n¬

L´w 5 : ES =ES + N

L´w 6 : N =N +1

L´w 7 : ES {]n‚v sNøpI
L´w 8 : N =100, OS =0

L´w 9 : (N <=200 ) Bbncn°p∂Xp hsc
L´w 10 apX¬ 12 hsc Bh¿Øn°pI

L´w 10 : AYhm N/2 s‚ in„w = 1
BsW¶n¬

L´w 11 : OS =OS + N

L´w 12 : N =N +1

L´w 13 : OS {]n‚v sNøpI
L´w 14 : Ahkm\n∏n°pI

]´nI 4.4 H‰ kwJyIfpsSbpw Cc´ kwJyIfpsSbpw XpI ImWm\p≈ A¬tKmcnXßƒ

A¬tKmcnXw-1  c≠p eq∏pIfpw A¬tKmcnXw-2 Hcp eq∏pw D]tbmKn°p∂p. kzm`mhnI-am-

bn´pw A¬tKmcnXw-2 s\ At]£n®v A¬tKmcnXw-1 \v {]mcw` hne\¬Im\pw, ]cntim[\-

bv°v th≠nbpw eq∏v thcnb_nƒ ]pXp°p∂Xn\v th≠nbpw a‰pw Cc´n kabw Bhiyambn

hcp∂p. A¬tKmcnXw-2 sa®s∏´Xpw Imcy£ahpamWv F∂v ]´nIbn¬ \n∂v Xs∂ hy‡-

amWv. AXn\m¬ Xs∂ {]iv\ ]cnlmcØn\p≈ bp‡n hnIkn∏n°p∂-Xn\p apºv hyXykv-

Xhpw hn`n∂hpambn Nn¥nt°≠Xp  A\nhmcyamWv.

\ap°v Npcp°n∏dbmw

Hcp Iºyq-´¿ `mjbn¬ {IaØn¬ FgpXnbncn°p∂ \n¿tZißfmWv t{]m{Kmw. t{]m-
{KmanMv {]{Inb Nne L´ßfneqsS IS∂p t]mIp∂p. A¬tKmcnXhpw v̂tfm®m¿´pw
Xømdm°p∂Xv t{]m{Kmanßns‚ bp‡n hnIkn∏n°m≥ klmbn°p∂p. HLL ¬
Xømdm°nbncn°p∂ t{]m{Kmans\ tkmgvkv tImUv F∂v hnfn°p∂p. AXns\ b{¥
`mjbnte°p ]cn`mjs∏SptØ≠XmWv. AXns‚ ^eambn e`n°p∂ tImUv,
H_vPIv‰v tImUv F∂v Adnbs∏Sp∂p. Uo_§nMv F∂v hnfn°p∂ {]{InbbneqsS
t{]m{Kman¬ kw`hn®ncn°p∂ sX‰pIsf \o°w sNøp∂p. ]cn`mjs∏SpØnb ]Xn∏v
Iºyq´¿ {]h¿Øn∏n°p∂p. DNnXamb hnh-cWw Xøm-dm-°p-∂-Xn\v ]n¬°meØp
t{]m{Kman¬ am‰w hcpØp∂Xn\v klmbIamIp∂p. {]iv\ ]cnlmcØn\v hyXykvX-
ßfmb bp‡nIƒ {]tbmKn°msa¶nepw t{]m{Kmans‚ {]IS\w Af°p∂Xv ssSw

tImwπIvkn‰nbpsSbpw kvt]kv tImwπIvkn‰nbpsSbpw ASnÿm\ØnemWv.
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]T\ t\´ßƒ

Cu A≤ymbw ]q¿ØnbmIp∂tXmsS ]TnXmhn\v

$ {]iv\ ]cnlmcØns‚ hnhn[ hißƒ hniZoIcn°m≥ km[n°p∂p.

$ {]iv\ßƒ ]cnlcn°m\p≈ A¬tKmcnXßƒ hnIkn∏n°m≥ km[n°p∂p.

$ A¬tKmcnXØn¬ IrXyX Dd∏p hcpØm≥ ̂ vtfm®m¿´pIƒ hcbv°m≥ km[n°p∂p.

$ {]iv\w ]cnlcn°m\p≈ G‰hpw \√ A¬tKmcnXw Xncs™Sp°m≥ km[n°p∂p.

H‰ hmIyØn¬ DØcw FgpXpI

1. A¬tKmcnXw F∂mse¥v ?

2. {]iv\ ]cnlmcØn¬ Iºyq´dns‚ ]¶v F¥mWv ?

3. v̂tfm®m¿´n¬ IWŒvdns‚ D]tbmKsa¥v- ?

4. t{]m{Kman¬ temPn°¬ sX‰pIƒ F∂mse¥v ?

eLp hnhcWmflIw

1. Iºyq´¿ t{]m{Kmw F∂mse¥v ? t{]m{KmapIƒ Xømdm°p∂Xn\v A¬tKmcn-Xßƒ

Fßs\ klmbn°p∂p ?

2. 3 kwJyIfpsS XpIbpw icmicnbpw I≠p]nSn°m\p≈ A¬tKmcnXw FgpXpI

3. BZysØ 100 FÆ¬ kwJyIƒ {]Z¿in∏n°m\p≈ ̂ vtfm®m¿ v́ hcbv°pI

4. v̂tfm®m¿´pIfpsS ]cnanXnIƒ Fs¥√mw?

5. Uo_§nMv F∂mse¥v?

6. Hcp t{]m{Kman¬ hnh-cWw Xøm-dm-°p-∂-Xns‚ Bh-iy-IX F¥v?

hnhcWmflIw

1. A¬tKmcnXØns‚ khn-ti-jXIƒ Fs¥√mw?

2. v̂tfm®m¿ v́ D]tbmKn°p∂Xv sIm≠p≈ KpWßƒ Fs¥√mw?

3. t{]m{KmanMns‚ hnhn[ L´ßsf ]‰n Npcp°Øn¬ hnhcn°pI

123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678

amXrIm tNmZyßƒ



1

Bjarne Stroupstrup hnI-kn-∏n® i‡hpw P\-{]nbhp-

amb Hcp H_vPŒv Hmdn-b‚Uv t{]m{Km-anMv ̀ mj-bm-Wv

C++ (D®cn-°p-∂Xv c πkv πkv). C++ F∂ Bibw

h∂Xv C-tbmsSm∏w + + Hm∏-td-‰¿ IqSn tN¿∂m-Wv.

Aßs\ C++ F∂Xv C ̀ mj-bpsS Hcp hn]p-eo-I-cn®

cq]-ambnØo¿∂p.

\mw Ign™ A[ym-b-Øn¬ N¿® sNbvX {Ia-s∏-Sp-

Ø¬, Xnc-s™-Sp-°¬, Bh¿Ø\w XpS-ßnb hnhn[

Xcw t{]m{Km-anMv Bi-b-ßƒ {]mh¿Øn-I-am-°m≥

C++ ̀ mj D]-tbm-Kn-°p∂p. Cu A[ym-b-Øn¬, C++

˛s‚ ASn-ÿm\ Bi-b-ßsf°pdn®v Hcp A-h-tem-I\w

\S-Ømw. C++ t{]m{Kmw Fgp-Xp-∂--Xn\p-≈ hnhn[ ̀ mjm

s{]mk ¿ ]mt°-Pp-Ifpw \ap°v ]cn-N-b-s∏-Smw.

GsXmcp ̀ mj-tbbpw t]mse, C++ ̀ mjm]T\hpw XpS-

ßp-∂Xv AXnse ASn-ÿm\ Nn”-ß-fmb A£-c-ßƒ

]cn-N-b-s∏´psIm≠mWv. AXn-\p-tijw hm°p-Iƒ,

hmIy-ßƒ (FIvkv-{]-j\p-Iƒ), {]kvXm-h-\-Iƒ XpS-

ßn-b-h-bn-eqsS ]T-\-{Iaw XpScpw. A£-c-ßƒ ]Tn®v

sIm≠v \ap°v XpS-ßmw.

5.1 Iymc-IvS¿ sk‰v (Character set)

\ap°v Adn-bm-hp-∂-Xv- t]mse Cw•o-jv, ae-bmfw,

lnµn XpS-ßnb GsXmcp ̀ mjm]T-\hpw Bcw-`n-°p-

∂Xv A£-c-amebn-emWv. AXp-t]mse C++  ̀ mjbv-

°pw AXn-t‚-Xmb A£-c-amebp-≠v. Hcp t{]m{Km-anMv

`mjbpsS A£-c-am-esb AXns‚ Iymc-IvS¿ sk‰v

F∂v -hn-fn-°p-∂p. ̀ mj-bnse AwKo-I-cn-°-s∏´ Nn”-

ß-fpsS KWamWv AXv. AXn¬ A£-c-ß-fpw, A°-

ßfpw a‰v Nn”-ßfpw Dƒs∏-Sp-∂p.

5

{][m\ Bibßƒ

����� C++ ˛se IymcIvS¿ sk‰v

����� tSm°WpIƒ

$ IothUpIƒ

$ sFU‚n^bdpIƒ

$ en‰depIƒ

$ ]©pth‰dpIƒ

$ Hm∏td‰dpIƒ

����� C‚t{K‰Uv Uhe∏vsa‚v

F≥h-tbm -̈sa‚v (IDE)

$ Pn\n (IDE)
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C++ A£-c-am-e NphsS tN¿°pwhn[w Xcw -Xn-cn-®n-cn-°p-∂p.

(i) A£-c-ßƒ ˛ A apX¬ Z hsc

a apX¬ z hsc

(ii) A°-ßƒ ˛ 0 apX¬ 9 hsc

(iii) {]tXyI Nn”-ßƒ ˛ +  -  *  /  ̂   \  (  )  [  ]  {  }  =  <  >  . ‘  “   $  ,  ;  :  %   ?  _   #   @

(iv) ssh‰v kvs]bvkp--Iƒ ˛ kvs]bvkv _m¿, slmdn-tkm-≠¬ Sm_v (→), Iymcn-

tbPv dnt´¨ 8, \yq sse≥, t^mw ̂ oUv XpS-ßn-bh

sIm≠v D≠m-°p∂ ssh‰v kvs]bvkp-Iƒ

(v) a‰p Nn”-ßƒ ˛ 256 ASCII  Nn”-ß-fn-¬ GXn-t\bpw C++ en‰-d¬ Btbm

Um‰ Btbm {]{In-bbv°p hnt[-b-am-°m≥ km[n-°pw.

Bjarne
Stroustrup

\yqPgvkn-bn-se (USA) aptd-ln√nepf≈, AT&T s_¬

et_m-d-́ -dn-bnemWv Bjarne Stroustrup C++ hnI-kn-∏n-®Xv.
Ct∏m-ƒ A-t±lw sImfw-_nb k¿h-I-em-im-e-bnse
kµ¿iI A[ym-]-I\pw sSIvkmkv A&M k¿hI-em-im-

ebnepff tImtfPv Hm^v F©n-\n-b-dnwKnse Iºyq-´¿ imkv{X
hn`m-K-Øns‚ Npa-X-e-bp-≈-bm-fp-am-Wv. At±-l-Øn\v \nc-h[n ]pc-
kvIm-c-ßƒ e`n-®n-´p-≠v. C++ s‚ BZy-Ime \maw, ¢m p-ItfmSv
IqSnb C F∂m-bn-cp-∂p. ]n∂oSv 1983˛¬ C++ F∂v ]p\¿\ma-I-
cWw sNbvXp.

5.2 tSm°-Wp-Iƒ 5.2 tSm°-Wp-Iƒ 5.2 tSm°-Wp-Iƒ 5.2 tSm°-Wp-Iƒ 5.2 tSm°-Wp-Iƒ (Tokens)

A£-c-ame ]Tn-®-Xn-\v tijw A£-c-ßƒ tN¿Øp-≠m-Ip∂ hm°p-I-sf-°p-dn-®p-ff ]T-\-

am-Wv ASp-ØXv. kzm`m-hnI `mj-bnse hm°p-Iƒ°v kam-\-amWv C++  `mj-bnse

"tSm°¨'. Hcp t{]m{Km-w hnI-kn-∏n-°p-∂-Xn-\p≈ ASn-ÿm\ LS-I-ß-fmWv tSm°-Wp-

Iƒ. Ah seIvkn-°¬ bqWn-‰p-Iƒ F∂pw Adn-b-s∏-Sp-∂p. C++ ̨ ¬ Xmsg∏dbpw hn[w

A©v XcØnep≈ tSm°-Wp-I-fp-≠v.

1 Ioth¿UpIƒ

2 sFU‚n-̂ -b-dp-Iƒ

3 en‰-d-ep-Iƒ

4 ]©p-th-‰-dp-Iƒ

5 Hm∏-td-‰-dp-Iƒ

ASp-Ø-SpØ hm°p-I-fpw kwJy-I-fpw th¿Xn-cn-°m-≥ D]-tbm-Kn-°p∂  A£-

c-ß-fmWv ssh‰v kvs]bvkpIƒ.
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5.2.1 Ioth-Up-Iƒ (Keywords)

`mjm Iw_-bn-e-dn\v Hcp {]tXyI A¿Yw \¬Ip∂ hm°p-IfmWv (tSm°-Wp-IfmWv)

Ioth-Up-Iƒ. {]tXyI Imcy-ßƒ°mbn `mj am‰nh® hm°p-I-fm-b-Xn-\mepw a‰m-h-iy-

ßƒ°v ]p\¿\n¿hNn-°m≥ km[n-°m-Ø-Xn-\mepw Chsb Ioth-Up-Iƒ F∂p hnfn°p∂p.

C++ ̨ se 48 Ioth-Up-Iƒ ]´nI 5.1˛¬ A£-c-amem{Ia-Øn¬ tcJ-s∏-Sp-Øn-bn-́ p-≠v. Ah-

bpsS D]-tbmKw ]n∂oSv hni-Zo-I-cn-°mw.

asm continue float new signed try

auto default for operator sizeof typedef

break delete friend private static union

case do goto protected struct unsigned

catch double if public switch virtual

char else inline register template void

class enum int return this volatile

const extern long short throw while

]´nI 5.1 : C++ -˛se IothUp-Iƒ

5.2.2 sFU‚n^b-dp-Iƒ (Identifiers)

ÿe-ßƒ, hy‡n-Iƒ, hkvXp-°ƒ F∂n-h Xncn-®-dn-bp∂-Xn\-mbn \mw t]cp-Iƒ \¬Im-

dp-≠v. CXn-\p th-≠nbmWv C++ ˛¬ sFU‚n-̂ -b-dp-Iƒ D]-tbm-Kn-°p-∂-Xv. saΩdn ÿm\-

ßƒ, hmN-I-ßƒ, ̂ Mvj-\p-Iƒ, H_vP-IvSp-Iƒ, ¢m p-Iƒ XpS-ßnb t{]m{Km-anse LS-

I-ßƒ°v t]cv \¬Ip-∂Xn\v D]-tbm-‡mhv \n¿hNn-°p∂ hm°p-I-fmWv sFU‚n-̂ -b-dp-

Iƒ. saΩdn ÿm\-ß-fpsS sFU‚n-̂ -b-dp-Isf thcn-b-_n-fp-Iƒ F∂v hnfn-°p-∂p. hmN-

I-ßƒ°v \¬Ip∂ sFU‚n-̂ -b-dp-Isf te_-ep-Iƒ F∂v hnfn-°p-∂p. Hcp Iq´w {]kvXm

h\-Iƒ {]Xn-\n-[m\w sNøp∂ sFU‚n-̂ -b-dp-IfmWv ̂ Mvj-≥ \ma-ßƒ.

Hcp t{]m{Km-an¬ sFU‚n-^-b-dp-Iƒ \n¿Ωn-°p-tºmƒ, Nne \n_-‘-\-Iƒ IrXy-ambn

]men-t°-≠-Xm-h-iy-am-Wv. B \nb-a-ßƒ Xmsg∏dbpw hn[-am-Wv.

• A£-c-ßƒ, A°-ß-ƒ, A≠¿ kvtIm¿ (_) XpS-ßnbhbpsS Hcp t{iWn-bmWv

sFU‚n-̂ -b¿.

• sFU‚n-̂ -b¿ XpS-ßp-∂Xv A£-c-Øntem, A≠¿ kvtImdntem ( _ ) Bbn-cn-°Ww.

• ssh‰v kvs]bvtkm {]tXyI Nn”-ßtfm A\p-h-Z\ob-a-√.

• Ioth-Up-Iƒ sFU‚n-̂ -b-dmbn D]-tbm-Kn-°m-≥ ]mSn-√.

• sNdnb A£-c-ßfpw henb A£-c-ßfpw hyXy-kvX-am-bm-Wv C++-̨ ¬ D-]-tbm-Kn-°p-

∂-Xv. AXm-b-Xv C++  sIbvkv sk≥kn-‰ohm-Wv.

km[p-hmb Nne sFU‚n-^-bdp-Iƒ°v DZm-l-c-Ww:  Count, sumof2numbers,

Average_Height, _1stRank, Main, FOR



158

H∂mw h¿j Iºyq-´¿ kb≥kv 5. C++ t{]m{Km-an-Mv ˛ Hcp BapJw

Xmsg-∏-d-bp-∂h Nne Akm[p-hmb sFU‚n-̂ -b-dp-I-fmWv. AXn-\p≈ Imc-W-ßfpw kqNn-

∏n-®n-cn-°p-∂p.

Sum of digits →  iq\y-ÿ-e-ßƒ D]-tbm-Kn-®n-cn-°p∂p

1styear →  A°w BZysØ A-£-c-ambn D]-tbm-Kn-®n-cn-°p∂p

First . Jan →  {]tXyI Nn”w (.) D]-tbm-Kn-®n-cn-°p∂p

for →  AsXmcp Ioth-UmWv

5.2.3 en‰-dep-I-ƒ (Literals)

11˛mw ¢mkv hn≤ym¿Yn-Iƒ°m-bp-ff GI-Pm-eI {]th-i\ kwhn-[m\w ]cn-K-Wn-°p-I. {]th-

i\ t^md-Øn¬ \nßƒ P\\ØobXn \¬In-bn-́ p-≠mIpw. P\-\-Øo-b-Xn Hcn-°epw amdp-

∂n-√. KWnX imkv{X-Øn¬ π Hcp ÿncmw-Khpw Kpcp-Xzm-I¿jW ÿncmwKw ‘g’ bpsS

hne (9.8 ao./sk.) Hcn-°epw amdm-Ø-Xp-am-sW∂v \ap-°-dn-bmw. AXp-t]m-se, C++ ˛¬

Um‰m C\-ßsf {]Xn-\n-[m\w sNøm≥ \mw D]-tbm-Kn-°p∂ tSm°-WpI-fmb en‰-dep-

Iƒ, t{]m{Kmw {]h¿Øn®v Xocpw hsc hne am‰w hcmsX XpS-cp-∂p. Ahsb ]e-t∏mgpw

ÿncmw-K-ßƒ F∂v hnfn-°p-∂p. en‰-dep-Iƒ Xmsg ]dbpw hn[w \membn Xcw Xncn-°-

s∏-́ n-cn-°p-∂p.

1 C‚n-P¿ en‰-d¬

2 v̂tfm´nwKv t]mbn‚ v en‰-d¬

3 Iymc-IvS¿ en‰-d¬

4 kv{SnMv en‰-d¬

C‚ n-P¿ en‰-d-ep-Iƒ (]q¿WkwJym ÿncmw-K-ßƒ)

1776, 707, ˛273 F∂o kwJy-Iƒ ]cn-K-Wn-°pI. Ah ]q¿W Zim¶ hne-Iƒ kqNn-∏n-

°p∂ C‚n-P¿ ÿncmwKß-fm-Wv. A°-ß-ƒ am{Xw tN¿Øp-≠m-bn-́ p-ff tSm°-Wp-I-fmb

C‚n-P¿ en‰-d-ep-Iƒ Ahn-̀ mPy LS-I-ß-fn-√mØ ]q¿W kwJy-I-fm-Wv. C‚n-P¿ en‰-d-ep-

I-fpsS kz`mh khn-ti-j-X-Iƒ Xmsg-∏-d-bp-∂-h-bm-Wv.

• Hcp ]q¿W kwJym ÿncmwKØn\v Hcp A-°-sa-¶nepw D≠m-bn-cn°Ww. Zimwiw

D≠m-IcpXv.

Xmsg X∂n-cn°p-∂-h-bn¬ \n∂v Akm[p-hmb sFU‚n-̂ -b-dp-Iƒ Is≠-

Øp-I. AXn-\p≈ ImcWhpw Fgp-Xp-I.

Data_rec, _data, Idata, data1, my.file, asm,

switch, goto, break\ap°v sNømw
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• kwJy- t]mkn-‰ohv Ft∂m s\K-‰ohv Ft∂m ImWn-°p∂ + As√-¶n¬ ˛ Nn”w

BZy A£-c-ambn hcm-hp-∂-Xm-Wv.

• Nn”w C-√mØ kwJy t]mkn-‰ohv kwJy-bmbn IW-°m-°p∂p.

• a‰v Nn”-ßƒ A\p-h-Zn-°n-√.

^vtfm´nMv t]mbn‚ v (Aÿnc Zimwi kwJy) en‰-d-ep-Iƒ

3.1459, 3.0x108, 1.6x10-19, 3.0 XpS-ßn-b kwJy-Iƒ \nßƒ°v ]cn-Nn-X-am-W-t√m. Ch

km[phmb \mev hne-I-fm-Wv. H∂m-a-tØXv π  (ss])˛bpsS hne-bpw, c≠m-a-tØXv {]Imi

thKX ao‰¿/sk°‚n¬ D≈Xpw, aq∂m-a-tØXv Ce-Ivt{Sm-Wns‚ sshZypX Nm¿Pp-w (hfsc

sNdnb kwJy) Ah-km-\-tØXv 3 F∂ kwJysb Aÿnc ZimwikwJy en‰-d-embn

{]kvXm-hn-®n-́ p-≈-Xp-am-Wv.

Aÿnc ZimwikwJy en‰-d-ep-Iƒ Ahn-̀ mPy LS-I-ß-fp-≈ tcJob ÿncmw-K-ßƒ F∂pw

Adn-b-s∏-Sp-∂p. Ch Ahn-̀ mPy cq]-amtbm IrXy-¶-cq-]-amtbm Fgp-Xm≥ km[n-°pw.

tcJob ÿncmwK-ßƒ Ahn-`mPy cq]-Øn¬ Nn”-ap-≈tXm C√m-ØtXm Bb-Xpw,

A°-ßƒ tN¿∂-Xpw, Ah-bv°n-S-bn¬ Zimw-i-ap-≈-h-bp-am-bn-cn-°pw. tcJob ÿncmwK-ßƒ

Ahn-̀ mPy cq]-Øn-se-gp-Xp-∂-Xn-\p-ff \nb-a-ßƒ NphsS tN¿°p-∂p.

• Hcp tcJob ÿncmwK-Øn\v AXns‚ Ahn-̀ m-Py cq]-Øn¬ Hc-°hpw Hcp Zimw-i-hpw-

F¶nepw D≠m-bncn-°-Ww.

• AXn\v H∂p-In¬ + (A[n-Iw) As√-¶n¬ ̨  (\yq\w) Nn”w XpS-°-Øn-¬ D-≠m-Imw.

• Nn”w C-√mØ Hcp ÿncmwK-sØ A[nI Nn”-ap≈ kwJybmbn IW°m°mw.

IrXy-¶-cq-]-Øn¬ Hcp tcJob ÿncmwK-Øn\v c≠v ̀ mK-ß-fp-≠m-Ipw ̨  A]q¿W kwJym

Xmsg-Ø∂n-´p-f-f-h km[p-thm Akm-[pthm Bb ]q¿Æ kwJym

ÿncmwK-ß-fmbn XcwXncn-°p-Ibpw Ah Akm-[p-hm-b-Xns‚ ImcWw

Is≠-Øp-Ibpw sNøp-I.

77,000 70 314. -5432 +15346

+23267 -.7563 -02281+0 1234E56 -9999

C++ ˛¬ Zimwi kwJy-Iƒ (t_kv˛10) IqSmsX AjvSmwKkwJy-Ifpw

(t_kv˛8) tjmUi kwJy-Ifpw (t_kv˛16) en‰-dep-I-fmbn (ÿncmw-K-

ß-fmbn) D]-tbm-Kn-°p∂p. AjvSmwK kwJysb kqNn-∏n-°p-∂-Xn\v 0 (]qPyw

F∂ Nn”w) ap∂n¬ \¬Ip-Ibpw tjmUi kwJysb kqNn-∏n-°p-∂-Xn\v

0x (]qPyw, x) ap∂n¬ \¬Ip-Ibpw sNøp-∂p. DZm-l-c-W-ambn ]q¿WkwJym ÿncmw-K-

ß-fmb 75 (t_kv˛10)˛Dw 0113 (t_kv˛8)˛Dw 0 x 4B (t_kv˛16)˛Dw F√mw ]c-kv]cw

Xpey-am-Wv.

\ap°v sNømw
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`mKhpw (am‚n- ) IrXy-¶hpw. DZm-l-c-W-am-bn, 5.8 F∂Xv 0.58 x 101 = 0.58 E1 Fs∂-gp-

Xm-\m-Ipw. CXn¬ IrXy-¶-̀ mKw 1˛Dw (E °v tijw hcp∂ ̀ mKw) am‚n  ̀ mKw 0.58-Dw (E

bv°v apºp≈ ̀ mKw) BWv. E 1 F∂Xv 101˛s\ kqNn-∏n-°p-∂p. IrXy¶ cq]-Øn¬ tcJob

ÿncmwKw F-gp-Xp-∂-Xn-\p-ff \nb-a-ßƒ Xmsg-∏-dbpw hn[-am-Wv.

• IrXy¶ cq]-Øn¬ tcJob ÿncmwK-ßƒ°v c≠v ̀ mK-ß-fp-≠m-bn-cn-°pw. Hcp ]q¿W

kwJym ̀ mKhpw Hcp IrXy-¶-hpw.

• A]q¿W kwJym ̀ mKw H∂p-In¬ Hcp ]q¿W kwJym cq]-Øntem As√-¶n¬ km[p-

hmb Ahn-̀ mPy cq]Øntem Bbn-cn-°pw.

• A]q¿W kwJym `mKsØ XpS¿∂v E As√-¶n¬ e F∂ A£-chpw IrXy-¶-hp-ap-

≠m-Ipw.

• IrXy¶w ]q¿WkwJy- B-bn-cn-°Ww.

Xmsg-Ø-∂n-́ p-f-fh km[p-hmb tcJob ÿncmwKß-fm-Wv.

52.0 107.5 -713.8 -.00925

453.E-5 1.25E08 .212E04 562.0E09

152E+8 1520E04 -0.573E-7 -.097

Nne Akm-[p-hmb tcJob ÿncmwK-ßƒ Imc-W-k-lnXw CtXm-sSm∏w tN¿°p-∂p.

58,250.262 (tIma D]-tbm-Kn-®n-cn-°p∂p), 5.8E (IrXy¶ ̀ mKw C√), 0.58E2.3 (IrXy-¶-

ambn Ahn-̀ mPy kwJy D]-tbm-Kn-®n-cn-°p-∂p).

Iymc-IvS¿ en‰-d¬

km[m-cW enwK-t -̀ZsØ ImWn-°p∂Xn\mbn  B¨ (Male) F∂-Xn\v 'M' As√-¶n¬ 'm'

F∂pw s]¨ (Female) F∂-Xn\v 'F' As√¶n¬ 'f' F∂pw  D]-tbm-Kn-°m-dp-≠v. AXp-t]m-
se, AsX (Yes) F∂-Xn\v 'y' A√-¶n¬ 'Y' F∂pw A√ (No) F∂-Xn\v 'n' As√-¶n¬ 'N'

F∂pw \mw D]-tbm-Kn-°p-∂p. Chsb√mw H‰ A£cß-fm-Wv. t{]m{Kmw {]h¿Øn®v Xocpw
hsc Ah hne- am-‰-an-√msX XpS-cp∂p. Hcp tPmUn GI kqN-I-ßƒ°p-≈n¬ (H‰ D≤-c-
Wn-Iƒ°v D-≈n¬) D]-tbm-Kn-®n-cn-°p∂ A£-csØ Iymc-IvS¿ en‰-d¬ As√-¶n¬ Iymc-
IvS¿ ÿncmwKw F∂p hnfn-°p-∂p.

D≤-cWn C√msX D]-tbm-Kn-°p∂ X sFU‚n-^-bdpw D≤-c-Wn°p-≈n¬ D]-tbm-Kn-°p∂

'X' Iymc-IvS¿ en‰-d-ep-am-Wv. IymcIvS¿ ÿncmwKØns‚ hne F∂Xv AXns‚ ASCII hne-
bm-Wv. 'c' ˛bpsS hne F∂Xv 'c' ˛bpsS ASCII hne-bmb 99˛Dw 'A'˛bpsS hne F∂Xv
AXns‚ ASCII  hne-bmb 65-Dw BWv.

Xmsg X∂n-´p-f-f-hsb Imc-W-k-lnXw km[p-thm Akm-[p-thm Bb

tcJob ÿncmwK-ß-fmbn XcwXncn-°p-I.

77, 00,000 7.0 3.14 -5.0E5.4 +53.45E-6

+532.67. .756E-3 -0.528E10 1234.56789 34,56.24

4353 +34/2 5.6E 4356 0
\ap°v sNømw
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C++ `mj-bn¬ Nne Nn{XoI-cn-°m-\m-ImØ Iymc-IvS¿ ÿncmwK-ß-fp-≠v, Ahsb Io

t_m¿Un¬ \n∂v t\cn v́ ssS∏v sNøm≥ km[n-°n√. DZm-l-c-W-am-bn, Iymcn-tbPv dnt´¨

As√-¶n¬ F‚¿ Io, Sm_v Io, _m°v kvs]bvkv Io F∂nh Hcp coXn-bnepw {]ISn∏n-

°m≥ km[y-a-√. CØcw {]ISn-∏n°m-\m-ImØ Nn”-ßsf {]Xn-\n-[o-Icn°m-\mbn

FkvtI∏v koIz≥kp-Iƒ D]-tbm-Kn-°mw. Ahbn¬  _m°v …mjpw XpS¿∂v hcp∂

Ht∂m AXn-e-[n-Itam A£c-ßfpw ASßn-bn-cn-°pw. FkvsIbv]v koIz≥kp-Iƒ Hcp

tPmUn GI kqN-I-ß-ƒ°p≈n-ep≈ H∂n-e-[nIw A£-c-ßƒ tN¿∂-Xms-W-¶nepw  B\p-

]m-Xn-I-am-b Hcp ASCII tImUp-]-tbm-Kn-®mWv AXv kqNn-∏n-°p∂Xv F∂ Imcyw {i≤n-

t°≠-Xm-Wv. AXp-sIm-≠mWv Ahsb Iymc-IvS¿ ÿn-cmwK-ß-fmbn IW-°m-°p-∂-Xv. ]´nI

5.2˛¬ FkvtI∏v koIz≥kp-Ifpw B\p-

]m-XnIamb Iymc-IvS-dp-Ifpw  Ipdn-®n-́ p-≠v.

]´nI 5.2˛¬  \’,  \”,  \? F∂n-h- \nßƒ°v

ImWm≥ km[n-°pw. Cu Nn”-ßƒ

(A£-c-ßƒ) Io t_m¿Un¬ \n∂v ssS∏v

sNøm≥ km[n-°p-sa-¶nepw FkvtI∏v

koIz≥kv C√msX D]-tbm-Kn-®m¬ Ah

{]tXyI Dt±iyhpw Imcy-hp-am-bn-cn°pw

\n¿h-ln-°p-∂Xv. Ah AXp-t]mse Xs∂

{]Z¿in-∏n-°p-Itbm A®-Sn-°p-Itbm sN-

tø≠n h∂m¬ FkvtI∏v koIz≥kv D-]-

tbm-Kn-°-Ww. Nne km[p-hmb Iymc-IvS¿

ÿncmwK-ßƒ°v DZm-l-c-W-ßfmWv:

‘s’,  ‘S’,  ‘$’,  '\n’,  ‘+’,  ‘9’

Nne Akm-[p-hmb Iymc-IvS¿ ÿncm-¶-

ßƒ ImcW klnXw X∂n-cn-°p-∂p.

A (GI D≤-cWn C√), "82' (H∂n-e-[nIw

A£-c-ßƒ), "K" (GI D≤-c-Wn°v ]Icw

tPmUn-bmb D≤-c-Wn-Iƒ), ‘\g’ (Akm-[p-

hmb FkvtI∏v koIz≥kv As√-¶n¬

H∂n-e-[nIw A£-c-ßƒ).
]´nI 5.2: FkvtI∏v koIz≥kp-Iƒ

FkvtI∏v B\p-]m-XnI-amb
koIz≥kv Nn{Xo-I-cn-°m-\m-ImØ

Nn”-ßƒ

\a HmUn-b-_nƒ s_¬
(Ase¿ v́)

\b _m°v kvs]bvkv

\f t^mw ̂ oUv

\n \yqsse≥ As√-¶n¬
sse≥^oUv

\r Iym-cn-tbPv dnt´¨

\t slmdn-tkm-≠¬ Sm_v

\v sh¿´n-°¬ Sm_v

\\ _m°v …mjv

\' knwKnƒ tIzm v́ (GIkq-N-Iw)

\" U_nƒ tIzm v́ (tPmUn-bmb

kq-N-Iw)

\? IzÃy≥ am¿°v (tNmZy

-Nn-”w)

\0 \ƒ Iymc-IvS¿

HIvS¬ kwJy-I-sfbpw slIvkm sUkn-a¬ kwJy-I-sfbpw FkvtI∏v

koIz≥kp-I-fpsS klm-b-Øm-emWv C++˛¬ kqNn-∏n-°p-∂-Xv. \0n-Dw \xHn-

Dw bYm-{Iaw HIvS¬ kwJym k{º-Zm-b-Ønepw slIvkm sUkn-a¬ kwJym\

k{º-Zm-b-Øn-ep-w D-ff kwJy-Isf kqNn-∏n-°p-∂p.
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kv{SnMv  en‰-d¬

\µ\ Hcp hnZym¿Yn\nbm-Wv. Ahƒ _m∏pPn \K-dn¬ Xma-kn-°p∂p. ChnsS ""Nandana''

F∂Xv Hcp s]¨Ip-´n-bpsS t]cpw ""Bapuji Nagar'' F∂Xv Hcp ÿe \ma-hp-am-Wv. Cu

coXn-bn-ep-≈ Um‰, t{]m{Km-ap-I-fpsS klm-b-Øm¬ t{]mk v sNtø≠n hcpw. AØcw

Um‰sb kv{SnMv ÿn-cm-wK-ß-fmbn ]cn-K-Wn-°p-Ibpw tPmUn-I-fmb D≤-c-Wn-Iƒ°p≈n¬

Dƒs∏-SpØp-Ibpw sNøp∂p. XpS¿®-bmb Ht∂m AXn-e-[n-Itam A£-c-ßƒ (Nn”-ßƒ),

c≠v tPmSnbmb kqN-I-ßƒ°p-≈n¬  (D≤-c-Wn-Iƒ°p-f-fn¬) AS°w sNbvX-XmWv kv{SnMv

ÿncm-wK-ßƒ. DZm-l-c-W-ambn “Hello friends”, “123”, “C++”, “Baby\’s Day Out” F∂nh

km[p-hmb kv{SnMv ÿncm-wKß-fm-Wv.

Xmsg X∂n-´p-f-f-h ]e hn`m-K-ß-fn-ep-ff en‰-d-ep-I-fmbn (ÿncm-wKß-

fm-bn) XcwXncn-°p-I.

‘a’ ‘rita’ -124 12.5 -12e-1

“raju\’s pen” 0 -11.999 ‘\\’ 32760

5.2.4 ]©pth-‰-dpIƒ (]q¿W hncma Nn”-ßƒ)

(Punctuators)

hmIy-ß-fnse hymI-c-W-Øns‚ ]q¿W-X-bv°mbn ]©p-th-j≥ AS-bm-f-ßƒ Cw•o-jv,

ae-bmfw XpS-ßn-b ̀ mj-I-fn-ep-]-tbm-Kn-°p-∂p-≠v. DZm-l-c-W-ambn, "BcmWv C++ hnI-kn-

∏n-®Xv?' F∂ hmIyw {i≤n-°p-I. ChnsS "?' F∂Xv ]©pth-j≥ AS-bm-fhpw AXv kqNn-

∏n-°p∂Xv Hcp tNmZy {]kvXm-h-\-sbbp-am-Wv. AXp-t]mse F√m hmIyß-fp-sSbpw Ah-

km\w \mw ]q¿Whncma Nn”w (.) CSp-∂p. AØ-c-Øn¬ A¿Y kw_-‘-am-tbm, ]Z

hn\ym-k-]-c-amtbm D≈ s]mcpƒ Iw_-bn-e-dn\v FØn-°p-hm\mbn C++ ̨ epw Nne {]tXyI

Nn”-ßƒ D≠v. Ahsb ]©pth-‰-dp-Iƒ F∂v hnfn-°p-∂p.

Ah-bv°p≈ DZm-l-c-W-ß-fmWv # ; ‘ “ ( ) { } [ ]F∂n-h. Hmtcm ]©p-th-‰-dn-

s‚bpw D]-tbmKw ]n∂oSv N¿® sNømw.

5.2.5 Hm∏-td-‰-dp-Iƒ (Operators)

5˛Dw 3˛Dw XΩn¬ Iqt´≠n hcp-tºmƒ, Ah 5+3 F∂v \mw kqNn-∏n-°p-∂p. ChnsS +

F∂Xv k¶-e\w F∂ {]hrØnsb ImWn-°p∂ Hm∏-td-‰¿ BWv.  C++-¬

CXpt]msebp≈ [mcmfw Hm∏-td-‰-dp-I-ƒ D≠v. Iwº-bn-e-dn-t\mSv Hcp {]tXyI {]hr-Øn-

sb-°p-dn®v ]d-bp-∂-Xn-\v D-]-tbm-Kn-°p∂ Nn”-amWv Hm∏-td-‰¿. GsX-¶nepw Xc-Øn-ep-ff

{]hr-Ønsb DtØ-Pn-∏n-°p∂ tSm°-WpI-fmWv Ah. Hm∏-d‚pIƒ F∂v hnfn-°p∂ Hcp

Iq´w Um‰m-I-fn¬ Hm∏-td-‰-dp-Iƒ {]tbm-Kn-°p-∂p. AcnXvsa‰nIv, temPn-°¬, dnte-j-W¬,

I≠o-j-W¬, Assk≥sa‚ v XpS-ßnb hnhn[ Xcw Hm∏-td-‰-dp-Iƒ C++ ˛¬ D≠v. Hm∏-td-

‰-dp-Isf°pdn®v  IqSp-X-embn \ap°v ASpØ A[ym-b-Øn¬ N¿® sNømw.

\ap°v sNømw
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5.35.35.35.35.3 C‚-t{K-‰Uv Uh-e-]vsa‚C‚-t{K-‰Uv Uh-e-]vsa‚C‚-t{K-‰Uv Uh-e-]vsa‚C‚-t{K-‰Uv Uh-e-]vsa‚C‚-t{K-‰Uv Uh-e-]vsa‚ v F≥h-tbm¨sa‚v F≥h-tbm¨sa‚v F≥h-tbm¨sa‚v F≥h-tbm¨sa‚v F≥h-tbm¨sa‚ v ˛v ˛v ˛v ˛v ˛ IDE
Hcp C++ t{]m{Km-anse ASn-ÿm\ LS-I-ßƒ \mw Ct∏mƒ ]Tn-®p Ign™p. C++ t{]m{Km-

ap-Iƒ FgpXnØpS-ßp-∂-Xn\v ap≥]v Fhn-sS-bmWv t{]m{Kmw ssS∏v sNtø-≠-sX∂v \mw

A-dn-™ncn°Ww. a‰v t{]m{Km-anMv `mj-I-sf-t∏mse Hcp sSIvÃv FUn-‰¿ D]-tbm-Kn®v

C++ t{]m{Kmw \n¿Ωn°mw. C++ t{]m{Km-ap-I-ƒ krjvSn-°m-\mbn S¿t_m C++, t_mtdm-

em‚ v C++, GCC XpS-ßnb Iº-bn-e-dp-Iƒ IDE e`y-am-°p-∂p. Ch-bn¬ ]e IDE˛Ifnepw

ssS∏nMv,  FUn‰nMv,  tk¿®nMv, en¶nMv, Iº-bn-en-Mv, FIvkn-Iyq´nMv F∂o kuI-cy-ßƒ

D≠v. CØcw {]h¿Ø-\-ßƒ°mbn \mw ChnsS Pn\n IDE (sF.Sn.@ kvIqƒ D_p≠p

en\Ivkv 14.04) D]-tbm-Kn-°p-∂p.

GCC tbmsSm∏apff Pn\n IDE

en\Ivkv Hm∏-td-‰nwKv knkv‰-tØm-sSm∏w e`y-am-Ip∂ Hcp kzX{¥ tkm^v‰vshb-dmWv

GCC Iº-bn-e¿. GCC F∂Xv GNU Iº-bn-e¿ If-£s\ {]Xn-\n-[m\w sNøp-∂Xpw ISO

C++ am\-Z-fi-ß-ƒ A\pk-cn®v {]h¿Øn°p-∂-Xp-amb Hcp P\{]nb Iº-bn-e-dmWv. C++

t{]m{Km-ap-Iƒ F-gp-Xp-∂-Xn-\pw, Iº-bn¬ sNøp-∂-Xn\pw FIvkn-Iq v́ sNøp-∂-Xn-\p-ap-≈

Hcp t{Imkv ̨  πm‰vt^mw IDE BWv Pn\n.

A. FUn‰v hn≥tUm Xpd-°p∂ hn[w

D_p≠p en\-Ivkns‚ Bπn-t°-j≥kv sa\phn¬ \n∂pamWv Pn\n IDE-bpsS FUn‰v

hn≥tUm Xpd-°p-∂-Xv.

Aπn-t°-j-\p-Iƒ →→→→→ t{]m{Km-anMv →→→→→Pn\n

Pn\n IDE AXns‚ hn≥tUm Xpd-°p-∂Xv Nn{Xw 5.1-̨ ¬ ImWn-®n-cn°pw hn[-am-Wv. AXn\v

Hcp ssS‰n¬ _m¿, sa\p _m¿, Sqƒ _m¿, tImUv FUn‰v sNøm-\p-ff ÿew F∂n-h- D-

≠m-Ipw. A¨ ssS‰n¬Uv F∂ t]cn-ep-ff Hcp Sm_pw AhnsS ImWm≥ km[n°pw.

hn≥tUmkv Hm∏-td-‰nwKv knkv‰-Øn¬ Pn\n 1.24 BWv \mw D]-tbm-Kn-°p-∂sX-¶n¬, Xpd-

°p∂ PmeIw (hn≥tUm) Nn{Xw 5.2˛¬ ImWn-®n-cn°pw hn[-am-bn-cn-°pw. apI-fn¬ ]cm-

a¿in® c≠v Pme-I-ßfpw (hn≥tUm-Ifpw) kam-\-am-sW∂v \ap°v ImWmw.

A¨ssS-‰n¬Uv F∂ X\Xv t]cp≈ ^b-en¬ \ap°v t{]m{Kmw FUn‰v sNømw.  Hcp

]pXnb ̂ b¬ Xpd-°m-\m-bn ̂ b¬ sa\phnse \yq Hm]vj≥ Xnc-s™-Sp-°p-Itbm Sqƒ

_mdn-ep-ff \yq _´¨ ¢n°v sNøp-Itbm BImw. CtX Bh-iy-Øn-\mbn Ctrl+N

F∂o Io˛Iƒ Hcp-an®pw D]-tbm-Kn-°mw. -

Xmsg X∂n-́ p-f-f-h hnhn[bn\w tSm°-Wp-I-fmbn XcwXncn-°pI.

/ -24 + -12e-1   '“KL01”

Sum  “raju\’s pen” if rita ‘\\’

break }
\ap°v sNømw
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Nn{Xw 5.1: D_p≠p en\-Ivknse Pn\n IDE-˛bpsS {]mcw` kv{Io≥

Nn{Xw 5.2: hn≥tUmkv Hm∏-td-‰nMv knÃ-Øn¬

B. t{]m{Kmw tkhv
sNøp∂p

Hcn-°¬ ^b¬ Xpd-∂m¬ C++
t{]m{Kmw \¬Ip-Ibpw A\p-tbm-
Py-amb ^b¬ \ma-tØm-sSm∏w
.cpp F∂ FIvÃ≥j≥ sImSpØv
AXv tkhv sNøp-Ibpw BImw.
GCC F∂Xv Hcp Iq´w Iº-bn-e-
dp-I-ƒ Bb-Xn-\m¬ tImUns‚
Iº-bn-te-j-\v th≠n GXv Iº-
bn-e¿ Xnc-s™-Sp-°-W-sa∂v Xocp-
am-\n-°p-∂-Xv AXns‚ FIvÃ≥-
j≥ t\m°n-bm-Wv. AXpsIm≠v
^b¬ FIvÃ≥j≥ IrXy-ambn
\¬Inbn-cn-°-Ww. t{]m{Kmw ssS∏v
sNøp-∂-Xn\v  ap≥]mbn \mw
^b¬ \maw \¬Ip-I-bm-sW-
¶n¬, t{]m{Km-an-ep-ff hnhn-[-bn\w
tSm°-Wp-Isf th¿Xn-cn®v ImWn-
°m-\mbn GCC kzbw ]e \nd-
ßƒ e`y-am-°pw. tkmgvkv tIm-
Un-se hmN-I-ß-fpsS ÿm\w
Xncn-®-dn-bp∂-Xn-\p≈ C≥-Ut‚-
j\pw CXv D]-tbm-Kn-°p-∂p.
C≥Ut‚-j≥ F∂ Bibw
\ap°v ]n∂oSv N¿® sNømw.

t{]m{Kmw 5.1˛¬ ImWn-®n-cn-°p-∂Xv t]mse- efn-X-amb Hcp t{]m{Kmw \ap-°v F-gp-Xp-Ibpw

welcome.cpp F∂ t]cn¬ AXv tkhv sNøp-Ibpw BImw.

t{]m{Kmw 5.1: IDE a\- n-em-°p-∂-Xn-\p-ff Hcp t{]m{Kmw.

// my first C++ program

#include<iostream>

using namespace std;

int main()

{

cout << "Welcome to the world of C++";

return 0;

}  //end of program

t{]m{Kmw 5.1 sImSp-Ø-ti-j-ap-ff IDE hn≥tUm Nn{Xw 5.3˛¬ ImWn-®ncn°p-∂p. tSm°-Wp-

Ifn¬ D]-tbm-Kn-®n´p-ff hnh[ \nd-ßƒ \nco-£n-°p-I.
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t{]m{Kmw tkhv sNøp-∂-Xn-\m-bn, ^b¬ sa\p-hnse tkhv Hm]vj≥ FSp-°p-Itbm
Iot_m¿Unse  Ctrl+S  F∂ Ipdp°phgn- D]-tbm-Kn-°p-Itbm sNøpI. Sqƒ _mdnse
tkhv _´¨ ¢n°v sNbvXv sIm≠pw ̂ b¬ tkhv sNømhp∂-Xm-Wv. CS-bv°nsS  Ctrl+S
Aa¿Øn-s°m≠v t{]m{Kmw tkhv sNøp-∂XmWv DNn-X-amb coXn .

A{]-Xo-£n-X-amb knkv‰-Øns‚ ]ng-thm, sshZypXnØI-cmtdm aqew Um‰ \jvS-s∏-Sp-
∂Xv Hgn-hm-°m≥ CXv klm-bn-°p-∂p. Hcn-°¬, t{]m{Kmw ssS∏v sNøp-∂Xv ]q¿W-am-
bm¬ Iº-bn≥ sNøp-Itbm hyXymkw hcp-Øp-Itbm sNøp-∂-Xn\v ap≥]mbn ^b¬
tkhv sNøp∂XmWv G‰hpw DNn-Xw. Xm¬°m-en-I-amb Aÿnc {]mY-anI saΩ-dn-bn¬
(thmf-ss´¬ ss{]adn saΩ-dn-bn¬) \n∂v Hcp ̂ b¬ Zo¿L-Im-e-tØ-°p-ff kpÿn-c-amb
ZzoXob saΩdnbnte°v (t\m¨ thmf-ss´¬ sk°-‚dn saΩ-dn-bn-te-°v) ]I¿Øp-∂-Xn-
s\-bmWv t{]m{Kmw tkhv sNøpI F∂v ]d-bp-∂-Xv.

Nn{Xw 5.3: Pn\n IDE-bn¬ Hcp t]cv \¬In t{]m{Kmw tkhv sNøp-∂p.

hnhn[ C++ Iº-bn-e-dp-Iƒ°\p-k-cn®v ]e FIvÃ≥j-\p-I-fmWv

t{]m{Kmw ^b-ep-Iƒ°v \¬Ip-∂-Xv. AXm-b-Xv hnhn[ Iº-bn-e-dp-Iƒ

hyXy-kvX-ß-fmb ^b¬ FIvÃ≥j-\p-Iƒ ]n≥Xp-S-cp-∂p. DZm-l-c-W-

ambn .cpp, .cxx, .cc, .c++ XpS-ßnb FIvÃ≥j-\p-Iƒ {i≤n°p-I.

C. t{]m{Kmans‚ Iº-bn-enßpw en¶nßpw

t{]m{Kmw Iº-bn¬ sNøp-I-bpw, sX‰v Is≠Øn-bm¬ Xncp-Øp-Ibpw sNøp∂ L -́am-Wv-
ASp-Ø-Xv. CXn-\v _n¬Uv sa\p-hnse Iº-bn¬ Hm]vj≥ FSp-°p-Itbm Iº-bn¬
_´¨ D]-tbm-Kn-°pItbm sNømw. sX‰p-I-fp-≠m-bm¬, B sX‰p-Iƒ Xmsg ̀ mK-
Øp-ff Iº-bn-e-dns‚ ÿnXn ImWn-°p∂ hn≥tUm-bn¬ {]Z¿in-∏n-°p-I-bpw adn-®m-sW-
¶n¬, Iºbn-te-j≥ hnP-b-I-c-ambn ]q¿Øo-I-cn®p F∂ ktµiw {]Z¿in-∏n-°p-Ibpw
sNøp-∂p (Nn{Xw 5.3 ]cn-tim-[n-°pI). hnP-b-I-c-amb Iº-bn-te-j\v tijw en¶v sNøm-
\mbn Sqƒ _mdnse _n¬Uv _´¨ ¢n°v sNøp-Itbm _n¬Uv sa\p-hnse _n¬Uv

Hm]vj≥ Xnc-s™-Sp-°p-Itbm sNøpI. Ct∏mƒ t{]m{Kmw FIvkn-Iyq-j\v Xbm-dm-bn-°-

gn-™n-cn-°p∂p.

D. t{]m{Kmw d¨/FIvkn-Iyq´v sNøpI.
Hcp Iºyq-´¿ t{]m{Kmanse \n¿tZ-i-ß-ƒ Iºyq-´¿ {]mh¿Øn-I-am-°p∂ {]{InbbmWv
t{]m{Kmw dÆnwKv. t{]m{Kmw d¨ sNøm-\mbn _n¬Uv sa\p-hnse GIvkn-Iyq v́ Hm]vj≥
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Xnc-s™-Sp-°p-I. Sqƒ _mdn-ep-ff FIvkn-Iyq v́ _´¨ ¢n°v  sNbvXp-sIm≠pw t{]m{Kmw
FIvkn-Iyq´v sNømhp∂-XmWv. Hu´v]p´v Nn{Xw 5.4˛¬ ImWp-∂Xv t]mse Hcp ]pXnb
hn≥tUm-bn¬ {]Z¿in-∏n-°p-∂XmWv.

E. IDE bpsS {]h¿Ø\w Ah-km-\n-∏n-°p-I
Hcn-°¬ \mw t{]m{Kmw FIvkn-Iyq v́ sNøp-Ibpw {]Xo-£n® Hu v́]p v́ e`n-°p-Ibpw sNbvXv
Ign-™m¬, ̂ b¬ sa\p-hn¬ \n∂v t¢mkv Hm]vj≥ Xnc-s™-SptØm kPo-h-amb Sm_nse
t¢mkv _´¨ (X) ¢n°v sNbvtXm t{]m{Kmw Ah-km-\n-∏n-°mw. t{]m{KmanMv XpS-cp∂p-sh-
¶n¬ apºv hnh-cn-®-Xv t]mse ]pXnb
^b¬ Xpd∂v AXn¬ t{]m{Kmw ssS∏v
sNøm-hp-∂-Xm-Wv. As√-¶n¬ ssS‰n¬
_mdnse t¢mkv _´¨ (X) ¢n°v sNbvXv
IDE˛ bpsS {]h¿Ø\w Ah-km-\n-∏n-°mw.
CXn\p ]pdta Ctrl+Q Io˛Iƒ Hcp-an®p D]-
tbm-Knt®m ^b¬ sa-\p-hn¬ \n∂v Izn‰v
Hm]v-j≥ Xnc-s™-SptØm IDE-˛¬ \n∂v
]pd-Øp-hcmw. Nn{Xw 5.4: Hu´v ]p´v hn≥tUm

\ap°v s\ap°v s\ap°v s\ap°v s\ap°v sNømwNømwNømwNømwNømw

1. “SMOKING IS INJURIOUS TO HEALTH” F∂ ktµiw kv{Io\n¬
{]Z¿in-∏n-°m-\mbn Hcp t{]m{Kmw Fgp-Xp-I.

2. “TOBOCCO CAUSES CANCER”  F∂ ktµiw tamWn-́ -dn¬ {]Z¿in-
∏n-°m-\mbn Hcp t{]m{Kmw Fgp-XpI

1980˛IfpsS XpS-°-Øn¬ Bjarne Stroustrup BWv C++  hnI-kn-∏n-®Xv. C++-\v
AXn-t‚-Xmb Iymc-IvS¿ sk‰p≠v. tSm°¨ F∂-Xv t{]m{Km-ans‚ G‰hpw
sNdnb LS-Ihpw Ah \n¿Ωn-°-s∏-́ n-cn-°p-∂-Xv C++˛se Ht∂m AXn-e-[n-Itam
A£-c-ßƒ tN¿∂-p-am-Wv. Ioth-Up-Iƒ, sFU‚n^b-dp-I-ƒ, en‰-d-ep-Iƒ,
]©pth-‰-dp-Iƒ, Hm∏-td-‰-dp-Iƒ F∂n-ß-s\-bp-ff A©v Xcw tSm°-Wp-I-fp-
≠v. t{]m{Km-ap-Iƒ Iºyq´dn-¬ F-gp-Xp-∂Xv Hcp FUn-‰-dns‚ klm-b-Øm-em-
Wv. tkmgvkv tImUv Iºyq-́ -dn-¬ \¬Ip-∂-Xn\pw AXv Iº-bn¬ sNøp-∂-Xn\pw
H_vPIvSv tImUv FIvknIyq v́ sNøp-∂-Xn\pw th≠n GCC-bpw Pn\n IDE-bpw
t]mep-ff tkm v̂‰vshbdpIƒ kuI-cy-sam-cp-°p-∂p.

\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw

D_p≠p en\-Ivknse Pn\n IDE-bn¬ .cpp F∂ FIvÃ≥j≥ \¬In tkhv
sNbvX Hcp tkmgvkv t{]m{Kmw Iº-bn¬ sNøp-tºmƒ e`n-°p∂ ̂ b-ens‚
FIvÃ≥j≥ .o (H_vPIvSv ^b¬) F∂m-bn-cn-°pw. t{]m{Kmw en¶v sNøp-
tºmƒ H_vPIvSv ̂ b-en¬ \n∂v s{]mk- -dn\v FIvkn-Iyq v́ sNøm≥ th≠

.out F∂ FIvÃ≥j-t\mSv IqSnb FIvkn-Iyq-́ -_nƒ ̂ b¬ e`n-°p-w. Cu ̂ b-emWv
s{]mk- ¿ FIvkn-Iyq v́ sNøp-∂-Xv.
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Cu A[ym-b-Øns‚ ]q¿Øo-I-c-W-Øn\v tijw ]Tn-Xm-hn\v Ign-bpw.

♦ C++˛se Iymc-IvS¿ sk‰v enÃv sNøpI.

♦ hnhn[ tSm°-Wp-Isf Xcw Xncn°pI.

♦ Ioth-Up-Isf Xncn-®-dnbpI.

♦ km[p-hmb sFU‚n-̂ -b-dp-I-ƒ Fgp-Xp-I.

♦ en‰-dep-Iƒ Xcw Xncn°pI.

♦ Pn\n IDE-bpsS {][m\ ̀ mK-ßƒ Xncn-®-dn-bpI.

♦ Hcp efn-X-amb t{]m{Kmw FgpXn Iº-bn¬ sNbvXv d¨ sNøpI.

]T\ t\ -́ßƒ

1234567890123456789012345678901212345678901234567890123456789012123456789
1234567890123456789012345678901212345678901234567890123456789012123456789
1234567890123456789012345678901212345678901234567890123456789012123456789
1234567890123456789012345678901212345678901234567890123456789012123456789
1234567890123456789012345678901212345678901234567890123456789012123456789
1234567890123456789012345678901212345678901234567890123456789012123456789

amXrIm tNmZy-ßƒ

hfsc eLp-hmb DØ-c-ßƒ Fgp-Xp∂h.

1. C++ Iymc-IvS¿ sk‰nse hnhn[ Iymc-IvSdpIƒ Fs¥√mw?

2. F¥mWv FkvtI∏v koIz≥kv?

3. BcmWv C++ hnI-kn-∏n-®Xv?

4. tSm°-Wp-Iƒ F∂m-se¥v? C++˛se tSm°-Wp-I-fpsS t]sc-gp-Xp-I.

5. F¥mWv C++˛se Hcp Iymc-IvS¿ ÿncm¶w?

6. Fß-s\-bmWv Nn{Xo-I-cn-°m-\m-ImØ Iymc-IvS-dp-Iƒ C++˛¬ {]Xn-\n-[m\w sNøp-

∂Xv? DZm-l-cWw \¬Ip-I.

7. \(kvemjv), ‘ (GI D≤-c-Wn), ‘‘ (tPmUn-bmb D≤-c-Wn), ? (tNmZy-®n-”w) XpS-ßnb
Iymc-IvS-dp-Iƒ FkvtI∏v koIz≥kp-Iƒ D]-tbm-Kn®v ssS∏v sNøp-∂Xv F¥v
sIm≠mWv?

8. GXv FkvtI∏v koIz≥kp-I-fmWv \yqsse≥ Iymc-IvS-dn-t\bpw \ƒ Iymc-IvS-dn-s\bpw
{]Xn-\n-[m\w sNøm≥ D]-tbm-Kn-°p-∂Xv?

9. Hcp FkvtI∏v koIz≥kv ...................... Iymc-IvS-dp-Isf {]Xn-\n-[m\w sNøp-∂p.

10. Xmsg X∂n-́ p≈hbn¬ GsXm-s°-bmWv C++˛se km[p-hmb Iymc-IvS-dp-Iƒ/kv{SnMv
ÿncm-wKßƒ?

‘c’ ‘anu’ “anu” mine ‘min’s’ “  ”

‘char ‘\  \’
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11. F¥mWv ̂ vtfm´nMv t]mbn‚ v ÿncmwKw? Ah {]Xn-\n-[m\w sNøp-∂-Xn-\p≈ hnhn[
am¿K-ßƒ Fs¥√mw?

12. F¥mWv C++˛se kv{SnMv en‰-d-ep-Iƒ? Iymc-IvS¿ ÿncm-wK-ßfpw kv{SnMv en‰-d-ep-
Ifpw XΩn-ep≈ hyXym-k-sa¥v?

13. d¨ sNøp-hm-\p-]-tbm-Kn-°p∂ Hcp C++ ̂ b-ens‚ FIvÃ≥j≥ F¥mWv?

14. Xmsg X∂n-́ p-≈-h-bn¬ \n∂v Akm-[p-hmb sFU‚n-̂ -b-dp-Iƒ Is≠-Øp-I. Akm-
[p-hmbXn\v Imc-W-sa-gp-Xp-I.

(a) Principal amount    (b) Continue    (c) Area    (d) Date-of-join    (e) 9B

15. te_¬ F∂Xv C++˛se Hcp ..................BWv

(a) Ioth¿Uv   (b) sFU‚n-^-b¿   (c) Hm∏-td-‰¿   (d) ̂ Mvj≥

16. Xmsg-Ø∂n-́ p≈ tSm°-Wp-Iƒ C++ t{]m{Km-an¬ \n∂v FSp-Øn-́ p-≈-h-bm-Wv. Xmsg-
X-∂n-́ p≈ ]´n-I-bn¬ Ah bYm-ÿm-\Øv \nc-Øp-I.

(int,  cin,  %,  do,  =,  “break”,  25.7,  digit)

Ioth-Up-Iƒ sFU‚n^b-dp-Iƒ en‰-d-ep-Iƒ Hm∏-td-‰-dp-Iƒ

eLp DØ-c-ß-sf-gp-Xp∂h.

1. sFU‚n-̂ -b-dp-Isf ]cn-]m-en-°p∂ \nb-a-ß-sf-gp-XpI.

2. F¥mWv C++˛se tSm°-Wp-Iƒ? F{X- Xcw tSm°-Wp-Iƒ C++˛¬ A\p-h-Zn-°p-∂p?

Ah enÃv sNøp-I.

3. Ioth-Up-I-fpw, sFU‚n-̂ -b-dp-Ifpw th¿Xncn-°pI

4. ]q¿W kwJym ÿncm-wK-ß-sf C++˛¬ Fßs\ {]Xn-\n-[m\w sNøp∂p? DZm-l-cW

klnXw hni-Zo-I-cn-°pI

5. C++-˛se Iymc-IvS¿ ÿncmwKßƒ Fs¥√mw? Fßs\ Ah {]tbm-K-Øn¬ hcp-

Øp-∂p?

hnh-c-Wm-flI DØ-c-ß-sf-gp-Xp-∂h.

1. hnhn[bn\w tSm°-Wp-Isf°pdn®v Npcp°n hnh-cn-°p-I.

2. hnhn[bn\w en‰-d-ep-Isf°pdn®v DZm-l-cW klnXw hni-Zo-I-cn-°p-I.

3. Pn\n IDE˛sb°pdn®pw AXns‚ {]tXy-I-X-I-sf-°p-dn®pw Npcp°n hni-Zo-I-cn-°p-I.
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C-Xn-\p ap≥-]p-≈ A-[ym-b-Øn¬ C++ s‚ A-Sn-ÿm\-
\n¿Ωm-W LS-I-ßfpw t{]m{Kmw hnI-kn-∏n-°p--∂Xn-
\p-]-tbm-Kn°p∂ IDE bpw \mw ]cnN-b-s∏´p Ign-
™p. Iºyq-´dp-I-fn¬ \S-°p∂ {][m\ {]-h¿Ø-\w
Um‰ t{]m-k- nw-Kv B-sW∂-v \-ap-°-dn-bm-a-t√m. F√m
t{]m-{Km-Ωnw-Kv `m-j-Ifpw Um‰ ssI-Imcyw sN-øp--∂-
Xn\v {]m-[m\yw \¬-Ip-∂p≠v. Nn-e {]-tXy-Iam-b
kt¶-X-ßƒ D-]-tbm-Kn®p-sIm-≠m-Wv I-ºyq-́ dp-I-fn¬
C≥-]p-´v sN-ø-s∏-Sp-∂ Um-‰bpsS {I-ao-I-c-Whpw kw-
`-c-Whpw \-S-°p-∂Xv. Um‰ kw`-cn-°p--∂Xn\v C++\v
ap≥Iq´n \n¿h-Nn® Hcp cq]-tc-J-bp-≠v. kw-̀ -cn-°-s∏´
Um-‰ ]n∂-o-Sv Hm-∏-td-‰-dp-Iƒ D-]-tbm-Kn-®v t{]mk- v
sN-ø-s∏-Sp∂p. D]-tbm‡r \n¿h-NnX Um‰ C\-ßƒ
F∂p hnfn-°p∂ ]pXnb Um‰ C\-ßƒ \n¿h-Nn-
°p∂Xn\v D]-tbm-‡m-hns\ C++ A\p-h-Zn-°p-∂p.

C++`m-j-bp-sS apJy B-i-b-ßfm-b Um-‰ C\-ßƒ,
Hm-∏-td-‰-dp-Iƒ, ]Z{]tbm-K-ßƒ, {]kvXm-h-\-Iƒ
F∂-n-h-sb-°p-dn®v \ap°v Cu A≤ym-b-Øn¬ hni-Z-
ambn ]Tn-°mw.

6.1 Um-‰- C\ßƒ F∂ Bibw
(Concept of data types)

]-co-£-bv-°p-ti-jw H-cp hn-Zym¿-∞n-bp-sS t{]m-{K-kv
Im¿-Uv X-øm-dm-°p--∂Xn-\m-bn \-ap-°v A-bm-fp-sS c-Pnkv-
‰¿ \º¿, tdmƒ \º¿, t]cv, hn-emkw, hnhn-[ hnj-
b-ßƒ-°v e-`n-® kvtIm¿, t{K-Up-Iƒ Xp-Sßn-b Um‰
B-h-iy-ap-≠v. CXv IqSm-sX, hn-Zym¿-∞n-bp-sS kvtIm¿,
lm-P¿ F∂nh i-X-am-\Øn¬ {]-Z¿-in-∏n-t°≠-Xp≠v.
imkv{X kw_-‘n-bmb Um‰ t{]mk-knwKv ]cn-KWn-
°p-tºmƒ {]Im-i-Øns‚ thK-X-bmb (3x108m/s), Kpcp-
Xzm-I¿j-W-Øns‚ hne-bmb (9.8 m/s2), Ce-Ivt{Sm-
Wns‚ Ce-Iv{SnIv Nm¿÷mb (-1.6x10-19c), XpS-ßnb
A°-ß-fpsS cq]-Øn-ep≈ Um‰ Bh-iy-ambn hcmw.

{][m\ Bibßƒ

����� Um‰ C\-ßƒ F∂ Bibw

����� C++ Um‰ C\ß-ƒ

����� ASnÿm\ Um‰ C\-ßƒ

����� ssS∏v tamUn-^-b-dp-Iƒ

����� thcn-b-_n-fp-Iƒ

����� Hm∏-td-‰-dp-Iƒ

$ AcnXva-‰nIv

$ dnte-j-W¬

$ temPn-°¬

$ C≥]p´v/Hu´v]p´v

$ Assk≥sa‚v

$ Acn-Xvsa-‰nIv Assk≥sa‚v

$ C≥{In-sa‚pw Un{In-sa‚pw

$ I≠o-j-W¬

$ sskUv Hm^v

$ Hm∏-td-‰-dp-I-fpsS ap≥K-W-\m-{Iaw

����� ]Z-{]-tbm-K-ßƒ

$ Acn-X-sa-‰nIv

$ dnte-j-W¬

$ temPn-°¬

����� C\w am‰¬

����� {]kvXm-h-\-Iƒ

$ {]Jym-]\w

$ Assk≥sa‚v

$ C≥]p´v/Hu´v]p´v

����� Hcp C++  t{]m{Km-ans‚ LS\

$ {]o t{]mk- ¿ \n¿t±-i-I-ßƒ

$ slU¿ ^b-ep-Iƒ

$ s\bnwkvt]kv F∂ Bibw

$ main () ^Mvj≥

$ Hcp amXrIm t{]m{Kmw

����� tIm-Unw-Kn-\p≈ am¿K-\n¿t±-i-ßƒ
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ta¬ ]-d-™Xn¬ \n∂v, Iymc-IvS¿ (character), C‚nP¿ (integer), `n∂ kwJy (Real

Number), hm-°pIƒ (string) ap-Xem-b hn-hn-[X-cw Um-‰bps≠∂v \ap°v A\p-am-\n-
°mw. C++se km-[phm-b H-cp A£cw H-cp tPmUn GI D-≤-c-Wn-I-ƒ°p≈n¬
(single quotes) tc-J-s∏-Sp-Øn-bm¬ A-Xv Hcp Iymc-IvS¿ Um‰sb {]-Xn-\n-[o-I-cn-°p-
∂p F∂v \mw I-gn-™ A-≤ym-b-Øn¬ ]Tn-®-Xm-W-t√m. AXp-t]m-se Zimw-iÿm\-
an-√mØ kwJy-Iƒ C‚n-P¿ (integer) Um‰sb {]-Xn-\n-[m-\w sN-øp-∂p, `n--∂kw-Jy-
Iƒ  ̂ vtfm´nwKv t]mbn‚ v (floating point) Um-‰ F∂pw, C-c´ D-≤-c-Wn-I-fn¬ tc-J-s∏-
Sp-Øn-bn-cn-°p∂h {Ãnw-Kv (string) Um-‰ F∂pw A-dn-b-s∏-Sp∂p. hnhn-[ X-c-w Um-‰
ssI-Imcyw sNtø-≠-Xn-\m¬ F√m t{]m-{Km-an-wKv ̀ m-j-Ifpw AXn-\p≈ kwhn-[m\w
\¬-tI-≠-XmWv. Um‰ C\-ßƒ°v t]cp-Iƒ \¬In-sIm≠v hnhn-[-X-cw Um‰
ssIImcyw sNøp--∂Xn-\p≈ kwhn-[m\w C++ \¬Ip∂p. Um‰ C\-ßƒ (data types)

F-∂m¬ Um-‰-bp-sS kz-`mhw, A-Xn≥-ta¬ \-S-Øp∂- {]-h¿-Ø-\-ßƒ F∂n-h Xn-cn-
®-dn-bp--∂Xn-\p-≈ D-]m-[n-bmWv. Cu khn-ti-j-X-Iƒ th¿Xn-cn-°p--∂Xn-\mbn C++˛¬
hnhn[ Um‰ C\-ßƒ \n¿h-Nn-®n-cn-°p∂-p.

A-≤ym-bw \mense A¬-tKm-cnX-ß-fn¬ Um-‰-sb- kqNn∏n-°p-hm≥ th-cn-b-_n-fp-I-
fm-Wv \mw D-]-tbm-Kn-®Xv. t{]m-{Km-ap-I-fnepw th-cn-b-_n-fp-Iƒ X-s-∂bm-Wv Um‰-sb
kqNn∏n-°p-hm≥ D-]-tbm-Kn-°p-∂Xv. C++ ̀ m-j-bn¬ \mw t{]m-{Km-ap-Iƒ F-gp-Xp-tºmƒ
th-cn-b-_n-fpI-sf A-h- D-]-tbm-K-n°p∂Xn-\p-ap-ºm-bn {]-Jym-]n-t°-≠-Xp≠v (declaration

of variable) Cu thcn-b-_n-fp-Iƒ {]Jym-]n-°p--∂Xn\v Um‰ C\ßƒ Bh-iy-am-Wv.

6.2 C++ se Um‰ C\-ßƒ (C++ Data Types)

C++ hn-hn-[X-cw Um-‰-mC\-ßƒ sIm≠v kºp-jvS-amWv. Chsb kz-`mhw, h-en∏w,
Ahbp-ambn _-‘-s∏-´ {]-h¿-Ø-\-ßƒ F∂-n-h-bp-sS A-Sn-ÿm-\-Øn¬ Nn{Xw 6.1¬
ImWp∂-Xp t]mse ]-e-Xm-bn Xcw Xn-cn-®n-´p≠v. Um‰ C\ßsf A-Sn-ÿm-\- Um‰
C\-ßƒ As√-¶n¬ A¥¿ \n¿anX Um‰ C\-ßƒ (built-in data types), cq]o-IrX
Um‰ C\-ßƒ (Derived data types), D]-tbm‡ \n¿h-NnX Um‰ C\-ßƒ (user

defined data types) F-∂nß-s\ Xcw Xn-cn-®n-cn-°p∂p.

C++ Um‰ C\-ßƒ

D]-tbm‡r \n¿h-NnX
Um‰ C\-ßƒ

ASn-ÿm\
Um‰ C\-ßƒ

cq]o-IrX
Um‰ C\-ßƒ

]q¿W-kwJym
Um‰ C\-ßƒ

Zimwi kwJym
Um‰ C\-ßƒ

int char void float double

Nn{Xw  6.1 : C++ Um‰ C\-ß-fpsS Xcw-Xn-cn-°¬



6 Um‰-bp-sS X-c-ßfpw Hm-∏-td-‰-dp-Ifpw

171

ASnÿm\ Um‰ C\ßƒ:  C++ Iw-ss]-e-dn¬ ASn-ÿm\ Um‰ C\-ßƒ  \n¿-∆-
Nn-®n-cn-°p∂-p. A¥¿ \n¿anX Um‰ C\-ßƒ F∂pw A-h A-dn-b-s∏-Sp∂p. Ch
ho≠pw hn`-Pn-°p-hm≥ Ign-bmØ G‰hpw sNdnb LS-I-ßfm-Wv. char, int, float,

double, void F∂-n-h-bmWv C++se A-©v ASn-ÿm\ Um‰ C\-ßƒ. C-h-bn¬ int,

char, F∂n-h ]q¿W-kwJym Um‰ C\-Øn\p Io-gn¬ h-cp∂--XmWv. ]q¿Æ kw-JyIsf
am-{X-ta Chbv°v ssI-Imcyw sN-øm≥ I-gn-bp-I-bp≈q. -`n-∂kw-JyI-ƒ km-[m-c-W-
bm-bn Zimwi kwJym Um‰ C\w (floating point data type) F∂v Adn-b-s∏Sp∂-p.
Chsb hym]vXn-bp-sSbpw (range) IrXy-X-bp-sSbpw (presion) ASn-ÿm-\-Øn¬ float,

double F∂nßs\ c-≠m-bn Xcw Xn-cn-®n-cn-°p∂p.

Dt]m-tbm‡r \n¿h-NnX Um‰ C\ßƒ: t{]m-{Km-a¿°v kz-¥-am-bn Um‰ C\w
\n¿-h-Nn-°p-hm-\p-≈ ku-Icyw C++¬ D-≠v. kv-{S-Iv-N¿ (struct), F-\yq-a-tdj≥ (enum),
bq-Wnb≥ (union), ¢m v (class) Xp-S-ßn-b-h CØcw Um‰ C\-ßƒ°p≈ D-Zm-l-c-
W-ß-fmWv.

cq]o-IrX Um‰ C\ßƒ: A-Sn-ÿm-\ Um‰ C\-ßsf KW-ßƒ B°n am‰ntbm
hen∏ am-‰w h-cp-Øntbm \n¿Ωn-°-s∏-Sp∂ Um‰ C\-ßƒ cq]o-IrX Um‰ C\-ßƒ
F∂v Adn-b-s∏-Sp∂-p. -A-sdIƒ, t]m-bn-‚dp-Iƒ, ^Mvj\p-Iƒ XpSß-nbh cq]o-
IrX Um‰ C\-ßƒ°p≈ DZm-l-c-W-ß-fm-Wv.

6.3 A-Sn-ÿm-\- Um‰ C\ßƒ- (fundamental data types):

A-Sn-ÿm-\- Um‰ C\-ßƒ auen-I-amb kz`mh hnti-j-ap-≈-h-bm-Wv. Ahsb ho≠pw
sNdnb `mK-ß-fmbn hn`-Pn-°phm≥ Ignbn-√. Issºe-dn¬ \n¿Nn-°-s∏-´n-cn-°p--Xn-
\m¬ Ah-bpsS hen∏w (A\p-h-Zn-°-s∏´ saΩ-dn-bpsS Af-hv) Issº-e-dns\ B{i-
bn®ncn-°p∂p. \mw D]-tbm-Kn-°p-∂Xv GCC ˛¬ e`y-amb Issº-e¿ Bb-Xn-\m¬
Um‰-bpsS hen-∏hpw AXp-t]mse Um‰-bpsS hym]vXn-bpw AXn\v A\p-krX-am-bn-
cn°pw. S¿t_m C++ IDE t]mep≈ Iw]-bn-e-dp-Iƒ \nßƒ D]-tbm-Kn-°p-tºmƒ
CXv hyXy-kvX-am-Imw. A-©p ASn-ÿm-\ Um-‰- C\ß-ƒ Xmsg hni-Zo-I-cn-®n-cn°p∂p.

int Um‰-C\w (]q¿W kwJy-Iƒ°mbn): Z-imw-i `mK-an-√mØ ]q¿-Æ kw-Jy-I-
fmWv C‚n-P-dp-Iƒ. Ch t]m-kn-‰othm, ]q-Pytam, s\-K-‰o-thm B-Imw. Hcp {]tXyI
]cn-[n-°p-≈n-ep≈ C‚n-P-dp-Isf {]Xn-\n-[o-I-cn-°m≥ D-]-tbm-Kn-°p∂- Io th¿Uv
B-Wv int. int C\-Øn-ep≈ C‚n-P-dp-Iƒ°v GCC \mev ss_-‰v saΩ-dn A\p-h-Zn-°p-
∂p. Bb-Xn-\m¬ ̨ 2147483648 apX¬ +2147483647 hsc-bp≈ kwJy-Isf int Um‰m
C\w D]-tbm-Kn®v kqNn-∏n-°mw. 69, 0, -112, 17, -32768, +32767 F∂nh int Um‰m
C\Øn\p-ff DZm-l-c-W-ß-fm-Wv. 22000000.00, - 2147483649 F∂nh A-\p-h-Z-\o-bam-
b ]-cn-[n-°v ]p-d-Øm-b-Xn-\m¬ int Um‰m C\-ambn ]cn-K-Wn-°p-I-bn-√.

char Um‰ C\w (Iym-c-IvS¿ ÿncmw-K-ßƒ°p-th-≠n) : C++ ̀ mjbnse IymcIvS¿
sk‰n-epƒs∏-Sp∂ Nn-”ßƒ BWv Iymc-IvS-dp-Iƒ. F√m A£-c-ßƒ A°-ßƒ
{]tXyI Nn”-ßƒ hncma Nn”-ßƒ XpS-ßn-bh Cu hn`m-K-Øn¬ Dƒs∏-Sp-∂p.
Cu Iymc-IvS-dp-Iƒ Um‰-bmbn D]-tbm-Kn-°p-tºmƒ Ahsb C++ se char Um‰C\-
ambn ]cn-K-Wn-°-s∏-Sp∂-p. Char Io th¿Uv -C++ se Iymc-IvS¿ en‰-d-ep-Isf {]Xn-\n-
[o-I-cn-°p∂p F∂p \ap°v ]d-bmw.Hmtcm char C\-Øn-ep≈ Um‰mbv°pw 1 ss_-‰v
saΩ-dn A\p-h-Zn-°p∂p. 'a', '+', '/t', '0' apX-emb-h char Um‰m C\-Øn¬s∏Sp-∂-h-bmWv.
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char Um‰-sb C‚n-P¿ B-bn-´mWv ]-cn-K-Wn-°p-∂Xv F¥p-sIm-s≠-∂m¬ ASCII tIm-
Uv D-]-tbm-Kn-®m-Wv Iºyq-´¿ Iym-c-Œ-dpI-sf Xncn-®-dn-bp--∂Xv. saΩ-dnbn¬ Iymc-IvS¿
Um‰m kw`-cn-°p-∂Xv AXn-t‚-Xmb ASCII tIm-Uv D]-tbm-Kn-®mWv. ASCII tIm-Uv
C‚n-P-dm-b-Xn-\mepw A-h- 8 _n-‰v/1 ss_‰v ÿeØv kw`cn-°-s∏-tS-≠-Xn-\mepw
char Um‰m C\-Øns‚ ]cn[n- ˛128 ap-X¬ +127 h-scbmWv.

float Um‰C\w (Zimwi kwJy-Iƒ°mbn): Zimwi `mK-tØmSpIqSnb kwJy-
Isf ^vtfm´nwKv t]mbn‚ v kwJy-I-sf∂p hnfn-°p∂-p. I-ºyq-´dn¬ ^vtfm´nwKv
t]mbn‚ v kwJy-Iƒ tc-J-s∏-Sp-Øp-∂Xv imkv{Xo-b-amb {]XoIßƒ D]-tbm-Kn-®m-
Wv. D-Zm-l-c-W-Øn-\v -47281.97 F∂v- kw-Jysb imkv{Xob {]Xo-I-ßƒ D]-tbm-Kn-
®m-Wv F-gp-Xp-∂Xv 0.4728197×××××105 F∂-m-Wv. C-Xn-s‚ B-Zy-`m-K-sØ (0.4728197)

`n∂mwiw (mantissa) F∂-pw ]Øns‚ h¿§-amb 5s\ (105) IrXyw¶w (exponent)

F∂pw ]-d-bp-∂p. ̂ v-tfm-́ nw-Kv t]m-bn‚ v hneI-sf {]Xn-\n-[o-I-cn-°m≥ Iºyq-́ ¿ km[m-
c-W-bmbn IrXy¶ amXrI (E-notation) D-]-tbm-Kn-°p∂-p. AXv {]-Imcw 47281.97 F-
∂Xv 0.4728197E5 B-bm-Wv tc-J-s∏-Sp-Øp∂--Xv. E°v ap-ºp-≈ kw-Jy `n∂mw-ihpw
E°v ti-j-ap-≈ kw-Jy IrXy-¶-hp-amWv. C++¬ float F-∂ Io- th¿-Um-Wv CØ-cw
kw-JyI-sf kq-Nn-∏n-°m≥ D]-tbm-Kn-°p∂-Xv. float Um‰ C\-Øn-¬s∏´ kwJy-Iƒ°v
4 ss_-‰v saΩ-dn GCC A\p-h-Zn-°p∂p-. Cu Um‰ Xc-Øn-ep-ff kwJy-Iƒ°v km[m-
c-Wbmbn Z-imw-i-Øn-\p-ti-jw 7 A-°-ßƒ hsc Bhmw.

Double  Um‰ C\w (U_nƒ {]nknj≥ Zimwi kwJy-Iƒ°mbn): Z-imw-i-Øn-
\p-ti-jw Iq-Sp-X¬ A°ßƒ th-≠ kw-Jy-Iƒ-°v A-Xmb-Xv Iq-S-Xp¬ IrXy-X th-
≠ Z-imw-i kw-Jy-Iƒ-°v D-]-tbm-Kn-°p-∂ Um‰ C\-amWv double. ^vtfm´v Um‰m
C\w D]-tbm-Kn®v ssIImcyw sNøm-hp∂ kwJy-I-fpsS ]cn[n Cu Um‰m C\w D]-
tbm-Kn®v h¿[n-∏n-°m-hp--∂Xm-Wv. F¥p-sIm-s≠-∂m¬ Cu Um‰m C\w ^vtfm´v
Um‰m C\-sØ-°mƒ Cc´n saΩdn D]-tbm-Kn-°p∂-p. C++ ¬ double s‚ IrXy-Xbpw
]cn-[nbpw Ipd-™Xv float -s‚ A{X-sb-¶nepw Bbn-cn-°-W-w. gcc CØ-c-Øn-epff
Um‰ kw`-cn-°p-∂-Xn\v 8 ss_-‰v saΩ-dn \o°n-h-®n-cn-°p-∂p. U_nƒ Um‰m C\-
Øn¬ Zimwi ÿm\-Øn\p -ti-jw 15 A°ßƒ hsc BImw.

void Um‰ Xcw (Fw.‰n. sk‰v Um‰-°m-bn): Fw‰n sk‰nse Um‰-sb kq-Nn-∏n-°m≥
D-]-tbm-Kn-°p-∂ Io thUmWv thmbnUv (void). Xo¿®-bmbpw C-Xn-\v sa-Ω-dn- B-h-iy-
an√. Cu Um‰m C\-Øns‚ hni-Z-amb D]-tbmKw A[ymbw 10 ¬ N¿® sNømw.

ASnÿm\ Um‰ C\-ß-sf Ah-bpsS hen∏Øns‚ Ah-tcm-lW {Ia-Øn¬ double,

float, int, char.void F∂v {Iao-I-cn-°mw.

6.4 ssS-∏v tam-Un-̂ -b-dpIƒ (Type modifiers)

hym]vXn h¿≤n-∏n®p sIm≠v A[nI km[-\-ßƒ Dƒs∏-Sp-Øm-hp∂ Xc-Øn-ep≈
bm{Xm _mKp-Iƒ \nßƒ I≠n-´pt≠m? km[m-c-W-bmbn \Ωƒ Cu A[nI ÿew
D]-tbm-Kn-°md-n-√. _mKnƒ LSn-∏n-®n-´p≈ kn_v Ah-bpsS hym]vXn IqSp--∂Xnt\m
Ipd-bv°p--∂Xnt\m \sΩ klm-bn-°p∂-p. A¬∏w hen∏w IqSn-btXm Ipd-™tXm
Bb Um‰ Dƒs°m-≈m-hp∂ Um‰ C\-ß-ƒ C++epw \ap°v Bh-iy-am-Wv. A-Xn-
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\p≈ C++se kw-hn-[m-\-amWv Um‰m ssS∏v tamUn-s^b-dp-Iƒ (type modifiers). Ch
C++¬ Um‰ C\-ßfpsS h-en∏w (size), ]cn[n (range), Zimw-i-Øn-\p-ti-j-ap-≈ kw-
Jy-bp-sS h-en-∏w (precision) F∂n-h {I-ao-I-cn-°m≥ D]-tbm-Kn-°p∂p. thcn-b-_nƒ
{]Jym-]-\-Øn¬ Um‰m C\-Øns‚ t]cn\v ap≥]mbn tamUn-s^-b-dp-Iƒ tN¿°p-
∂p. AXpsIm≠v Hcp Um‰m C\-Øn\v A\p-h-Zn-®n-cn-°p∂ ÿehpw Um‰-bpsS
Nn”hpw am‰w hcpØn hne-I-fpsS ]cn[n hyXym-k-s∏-Sp-Øm≥ A\p-h-Zn-°p∂p.
signed, unsigned, long, short F∂-n-h-bm-Wv {]-[m-\-s∏´ tam-Un-^-b-dpIƒ.

Um‰ C\-ß-fpsS icn-bmb hen∏w \nßƒ D]-tbm-Kn-°p∂ Iw]yq-´dn-s\bpw Iw]-
bn-e-dn-s\bpw B{i-bn-®n-cn-°p-∂p. Xmsg ]d-bp-∂h CXv Dd∏p \¬Ip-∂p.

• Hcp double Um‰ C\-Øn\v G‰hpw Ipd-™Xv float Um‰ C\-Øns‚ hen∏w
D≠m-I-Ww.

• Hcp long double \v G‰hpw Ipd-™Xv double Um‰ C\Øn-s‚-sb-¶nepw hen-∏-ap-
≈-Xm-bn-cn-°pw.

Hmtcm Um‰ C\ßfpw A-h-bp-sS tam-Un-^-b-dp-Ifpw tS_nƒ 6.1 ¬ ImWn-®n-cn-
°p∂p. (GCC Issº-e-dns\ ASn-ÿm-\-am-°n)

Um-‰ C\-ßƒ Fßs\ hyXym-k-s∏-´n-cn-°p∂p F∂v \nßƒ°v
Adnbp--∂Xn-\p≈ DZm-l-c-W-ß-fmWv tS_nƒ 6.1 ¬ sImSp-Øn-cn-
°p∂--Xv. CXn-ep≈ ]e hne-Ifpw \nß-fpsS Iºyq-´-dn¬
hyXykvX-am-bn-cn°mw

char

short int

(short)

int

long int

(long)

float

double

long

double

]´nI 6.1: Um‰ C\-ßfpw ssS∏v tamUn-̂ -b-dp-Ifpw

Iymc-IvS¿

tjm¿´v C‚n-P¿

C‚n-P¿

temwKv C‚n-P¿

^vtfm´nwKv t]mbn‚v \º¿

U_nƒ {]nkn-j\≥
^vtfm´nwKv t]mbn‚v \º¿

temwKv U_nƒ {]nkn-
j\≥ ^vtfm´nwKv t]mbn‚v
\º¿

1

ss_‰v

2

ss_‰vkv

4

ss_‰vkv

4

ss_‰vkv

4

ss_‰vkv

8

ss_‰vkv

12

ss_‰vkv

signed: -128 to 127

unsigned: 0 to 255

signed: -32768 to 32767

unsigned: 0 to 65535

signed: -2147483648 to 2147483647

unsigned: 0 to 4294967295

signed: -2147483648 to 2147483647

unsigned: 0 to 4294967295

-3.4×10+/-38 to +3.4 × 10+/-38 GI-tZiw 7
Zimwi ÿm\-ßƒ

-1.7 × 10+/-308 to +1.7 × 10+/-308 GI-
tZiw 15 Zimwi ÿm\-ßƒ

-3.4 × 10+/-4932 to +3.4 ×10+/-4932 GI-
tZiw 19 Zimwi ÿm\-ßƒ

Name Description Size Range
t]cv hni-Zo-I-cWw hen∏w ]cn[n
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th-cn-b-_n-fpIƒ (variables): Um-‰ ]cm-a¿in-°p∂--Xn\v saΩ-dn-bn¬ AXns‚ ÿm\-
ßƒ Xncn-®-dn-tb-≠-Xp-≠v. sa-Ω-dn- ÿm\-ßƒ°v \¬Ip∂ t]cp-I-fmWv thcn-b-
_n-fp-Iƒ. saΩ-dn ÿm\-ß-fn¬ Um‰-sb tÃm¿ sN-øm-\pw hos≠-Sp-°m\pw D-]-
tbm-Kn-°p-∂ C++ ̨ se sFU‚n-^-b-dp-I-fmWv thcn-b-_n-fp-Iƒ. H-cp th-cn-b-_nfn¬
kv-t‰m¿ sN-bv-Xn-´p-≈ Um-‰-bp-sS kz`m-hhpw AXns‚ hen-∏hpw B th-cn-b-_nfns‚
Um‰ C\Øn-\v A-\p-kcn-®n-cn°pw. Hcp thcn-b-_n-fn\v  aq∂v {][m-\-s∏´ kz`mh
khn-ti-j-X-I-fp-≠v.

i. th-cn-b-_-fn-s‚ t]cv (variable name): saΩ-dnbnse Hcp ÿeØv kw`-cn-®n-cn-
°p∂ Um‰- ]cm-a¿in-°p--∂Xn-\v th≠n {]XoI-m-fl-I-amb D]-tbm-Kn-°p∂ t]-
cmWn-Xv.

ii. saΩ-dn hnemkw (memory address): Hcp ss_-‰p- Um‰ ho-Xw kw`-cn°m≥
Ignbp-∂ sk√pIfpsS (cell) tiJ-c-amWv I-ºyq-´dns‚ RAM. RAM ep≈ Hm-
tcm sk√pw (ss_‰v) D]-tbm-Kn-°p∂-Xn\v Ahbv°v X\Xm-
b hnem-k-ßƒ \¬I-s∏´n-cn-°p∂p. F√m th-cn-b-_n-fp-I-
fpw RAM ep≈ Ht∂m A-Xn-e-[n-Itam saΩdn ÿm\-ß-fp-
ambn _‘-s∏-́ n-cn-°p∂-p. A\p-h-Zn-®n-́ p-≈ sa-Ω-dn-bp-sS Bcw-
`-Ønse sk√n-s‚ hnem-ksØ {]mcw` hnemkw (base

address) F∂-p ]-d-bp∂p. km-[m-c-WKXn-bn¬ Cu hnemkw
A-\p-h-Zn-°p-∂Xv Iw-ss]-e¿ BWv. Cu hnem-ksØ thcn-
b-_n-fns‚ F¬ aqeyw (L-Value) F∂pw hn-fn-°p∂p. Nn-{Xw
6.2 ¬ Num th-cn-b-_n-fn-s‚ {]mcw` hnemkw 1001 BWv.

iii. D≈-S°w (Content): Hcp saΩdn ÿm\Øv kw`-cn-®n-cn-°p∂ aqeysØ th-cn-
b-_n-fn-s‚ D≈-S°w F∂v hnfn-bv°p∂p. C-Xns\ thcn-b-_n-fns‚ B¿. aqeyw
(R-value) F∂pw hnfnbv°p∂p. D≈-S-°-Øns‚ Xchpw hen-∏hpw thcn-b-_n-
fns‚ Um‰m C\sØ B{i-bn-®n-cn-°p-∂p.

Nn{Xw 6.2 Hcp th-cn-b-_nfns‚ sa-Ω-dn-bnse {]-Xn-\n-[m-\w Im-Wn-®ncn-°p∂p.
C-hnsS Num F∂Xp th-cn-b-_nfns‚ t]cpw 1001, 1002, 1003, 1004 F∂o \mep
saΩdn hnemkßƒ D]-tbm-Kn-°p∂ 4 ss_‰v saΩ-dnbpam-Wv. Cu thcn-b-_n-
fns‚ D≈-S°w 18 BWv. A-XmbXv Num s‚ L aqeyw. 1001 Dw R aqeyw 18 Dw
BWv.

6.6. Hm-∏-td-‰dp-Iƒ (operators):
I-ºyq-´dpIfn¬ {]-h¿-Ø\ßƒ (operations) \-S∏nem-°p-∂Xn\v t{]cn-∏n-°p∂ ap≥-
Iq-´n \n-›-bn-®n-´p-≈ Nn-”-ß-fmWv Hm-∏-td-‰-dpIƒ. Hcp Hm-∏-td-j-\n¬ ]-s¶-Sp-°p∂-
hsb Hm-∏-dm≥-Uv-kv (operands) F-∂p hnfn°p∂p. Hcp Hm∏-d‚ v thcnb-b-_ntfm
ÿncmw-Ktam BImw.

D-Zm-l-c-W-Øn\v a+b F∂- Acn-Xvsa‰nIv Hm∏-td-j-\n¬ + (k¶-e-\w) Hm-∏-td-‰-dpw, a,

b F∂n-h Hm-∏-dm≥-UpIfpw BWv. hnhn[ am\-Z-fi-ßƒ°-\p-kr-X-ambn C++se
Hm∏-td-‰-dp-Isf Xcw Xncn-®n-cn-°p-∂p. C++¬ Hm-∏-td-j-\p-]-tbm-Kn-°p∂- Hm-∏-dm≥-Uv-
IfpsS F-Æw A-\p-k-cn®v Hm-∏-td-‰-dpI-sf bq-\-dn (unary), ss_\dn (binary), sS-dn-\-
dn (terinary) F-nß-s\ aq∂-m-bn X-cw Xn-cn-®n-cn-°p∂p.

bq\dn Hm∏-td-‰-dp-Iƒ (Unary Operators ): Hcp Hm-∏-dm‚ v am{Xap≈ {]h¿Ø-\ß-
fn-se Hm-∏-td-‰-dp-I-fm-Wv bq\-dn Hm-∏-td-‰-dpIƒ. H-cp kw-Jy t]m-kn-‰o-hv A-s√-¶n¬
s\-K-‰o-hv F∂p Im-Wn-°m-\p-]-tbm-Kn-°p∂ +, (˛) Nn-”-ß-fm-Wv km-[m-c-W D-]-

1001 1002 1003 1004

Num
Nn{Xw 6.2 :

Hcp thcn-b-_n-fns‚
saΩdn {]Xn-\n-[m\w

18



6 Um‰-bp-sS X-c-ßfpw Hm-∏-td-‰-dp-Ifpw

175

tbm-Kn-°p∂- bq\dn Hm-∏-td-‰-dp-Iƒ Nn”tØmSp
IqSnb Hcp \º-dn\v ap≥]n¬ + Hm∏-td-‰¿ \¬-
Ip-tºmƒ \ne-hn-ep≈ Nn”-Øn\v am‰ap-≠m-
Ip∂-n√. F∂m¬ ̨  \¬-Ip-tºmƒ hne-bn¬ am‰-
ap-≠m-Ip∂-p. Nn”-tØmSp IqSnb Hcp kwJy-
bn¬ bp\dn Hm∏-td-‰¿ \mw {]tbm-Kn-®m¬
kwJy-bpsS \ne-hn-ep≈ Nn”w t\tc hn]-co-
X-am-Ip-∂p. bp\dn Hm∏-td-‰-dns‚ D]-tbmKw
]´nI 6.2¬ sImSp-Øn-cn-°p-∂p.

C≥-{In-a‚ v (increment) ++ (decriment) -- --F-∂n-hbpw bp\dn Hm-∏-td-‰-dp-Iƒ-°v D-Zm-l-
c-W-ß-fmWv.

sss_\dn Hmm∏-td-‰-dp-Iƒ (Binary Operator): ss_\dn Hm-∏-td-‰-dp-Iƒ c≠v Hm-∏-
dm≥-Up-Ifn¬ {]h¿Øn-°p∂p. A-cn-Xv-sa-‰n-Iv Hm∏td-‰-dp-Iƒ (arithmatic), dn-te-jW¬
Hm-∏-td-‰-dpIƒ (relational), tem-Pn°¬ Hm-∏-td-‰-dp-Iƒ (logical) apX-emb-hbm-Wv km-
[m-c-W-bm-bn D-]-tbm-Kn-°p∂ ss_\dn Hm-∏-td-‰-dpIƒ.

sSdn-\dn Hmm∏-td-‰-¿ (Terinary operator): sS-¿\dn Hm-∏-td-‰-dp-Iƒ aq∂v Hm-∏-dm≥-Up-
Ifn¬ {]-h¿-Øn-°p∂p. I-≠o-jW¬ (conditional) Hm-∏-td-‰¿ (?: ) CXn\v Hcp D-Zm-l-
c-W-amWv.

apI-fn¬ ]d-™n-cn-°p∂ Hm∏-td-‰-dp-I-fn¬ NneXv ASpØ -`m-K-ß-fnepw a‰p NneXv
A[ymbw Ggnepw N¿® sNømw.

{]-h¿-Ø-\-co-Xn A-Sn-ÿm-\-am-°n Hm-∏-td-‰-dpI-sf A-cn-Xvam-‰nIv (arithmatic), dnte-j-
W¬ (relational), temPn-°¬ (logical), C≥-]p´v/ Hu´v-]p-´v (input/output), A-ssk≥-
sa‚ v (assignment), tjm¿-́ v̨ lm≥-Uv (short-hand), C≥-{In-sa‚ v/ Un-{In-sa‚ v (increment/

decrement) F∂nß-s\ X-cwXn-cn-®n-cn-°p∂p.

6.6.1 A-cn-Xv-sa-‰n-Iv Hm-∏-td-‰-dp-Iƒ (Arithmetic operators)

A-Snÿm-\ K-Wn-X-{]-{In-bIfm-b k¶-e\w, hyhI-e-\w, Kp-W\w, lc-Ww F∂-n-h-
bv-°v D-]-tbm-Kn-°p∂- Hm-∏-td-‰-dp-I-fm-Wv A-cn-Xvsa-‰nIv Hm-∏-td-‰-dpIƒ. bYm-{Iaw +,
,* ,/F-∂o Nn”-ßƒ CXn-\mbn D]t-bm-Kn-°p-∂p. lc-W-Øn\p tij-ap≈ injvSw
e`n-°p-∂-Xn-\mbn C++ ¬ tamUp-ekv Hm∏-td-‰¿ (%) Fs∂mcp {]tXyI Hm∏-td-‰-
dpw D]-tbm-Kn°p∂p. Ch-sb√mw ss_\dn Hm-∏-td-‰-dp-I-fm-Wv. + Dw, -˛ Dw bp\dn
Hm∏-td-‰p-I-fmbpw D]-tbm-Kn-°p-∂p F∂Xv {i≤n-°p-I. Cu {]h¿Ø-\-ßƒ°v kwJym
kw_-‘n-bmb Hm∏-d‚p-I-fmWv Bh-iy-am-bn-´p-≈-Xv. Cu {]h¿Ø-\-Øn\v tijw
e`n-°p∂ ^ehpw H-cp kw-Jy-bm-bn-cn-°pw. ]-´n-I 6.3¬. ss_\dn Acn-Xvsa-‰nIv
{]h¿Ø-\-Øns‚ Nne DZm-l-c-W-ßƒ ImWn-®n-cn-°p∂-p.

Nn{Xw 6.3 Acn-Xvsa-‰nIv Hm∏-td-‰dp-Iƒ

]´nI 6.2 ̨  bq\dn Hm∏-td-‰-dp-Iƒ

thcn-b-_nƒ bq\dn + bq\dn -

x +x -x

8 8 -8

0 0 0

-9 -9 9

10 5 15 5 50 2

-11 3 -8 -14 -33 -3.66667

11 -3 8 14 -33 -3.66667

-50 -10 -60 -40 500 5

thcn-b-_nƒ thcn-b-_nƒ k¶-e\w hyh-I-e\w KpW\w lcWw

x y x + y x - y x * y x / y
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 tamUp-ekv Hm-∏-td-‰-dp-Iƒ (Modulus operator (%)): tam-Uv AY-hm tam-Up-ekv
Hm-∏-td-‰¿ l-cWØn-\p-ti-j-ap≈ in-jvSw I-≠p-]n-Sn-°m≥ D-]-tbm-Kn-°p∂p. C-Xv
C‚nP¿ Hm-∏-dm≥-Uvp-I-tfm-sSm-∏w am{Xta D-]-tbm-Kn-°m≥ Ign-bp. tamUp-ekv {]{In-
b-bpsS Nne DZm-l-c-W-ßƒ ]´nI 6.4 ¬ ImWn-®n-cn-°p∂p. Cu {]{In-b-bpsS ^e-
Øns‚ Nn”w H∂m-asØ Hm∏-dm≥Uns‚ Nn”w Xs∂ Bbn-cn-°psa-∂Xv {i≤n-
°pI. ChnsS ]´n-I-bn¬ H∂m-asØ Hm∏-dm‚ v x BWv. D-ZmlcWw ]-´n-I 6.4¬.

10 5 0 100 100 0

5 10 5 32 11 10

-5 11 -5 11 -5 1

5 -11 5 -11 5 -1

-11 -5 -1 -5 -11 -5

]-́ n-I 6.4: tamUp-ekv Hm∏-td-‰-¿ D]-tbmKn®p≈ {]h¿Ø-\-ßƒ

thcn-b-_nƒ thcn-b-_nƒ tamUp-ekv thcn-b-_nƒ thcn-b-_nƒ tamUp-ekv
x y Hm∏-td-j≥ x y Hm∏-td-j≥

x % y x % y

1. ASn-ÿm\ Um‰ C\-ßsf Btcm-lW {Ia-Øn¬ {Iao-I-cn-°p-I.

2. Hcp kw`-cW ÿm\Øn\p \¬Ip∂ t]cv ......................... F∂v Adn-b-

s∏-Sp-∂p.

3. C++ se Hcp sS¿\dn Hm∏-td-‰-dpsS t]sc-gp-Xp-I.

4. x = -5, y = 3 Bbm¬ Xmsg sImSp-Øn-cn-°p∂ Hm∏-td-j-\p-I-fpsS Hu v́]p v́

{]h-Nn-°p-I.

a. –x f. x + y
b. –y g. x % y
c. –x + -y h. x / y
d. –x – y i. x  * –y
e. x % –11 j. –x % -5

kzbw ]cn-tim[n°pI

6.6.2 dnte-j-W¬ Hm-∏-td-‰-dp-Iƒ (Relational Operators) :

kwJy kw_-‘n-bm-b Um‰-sb Xm-c-Xayw sN-øp--∂Xn-\m-Wv dn-te-j\¬ Hm-∏-td-
‰dpIƒ D-]-tbm-Kn-°p-∂Xv. Ch ss_\dn Hm-∏-td-‰-dp-I-fmWv. GsXmcp dnte-j-W¬
Hm∏-td-js‚bpw ^ew i-cn (true) A-s√-¶n¬ sX‰v (false) -F∂-Xm-bn-cn-°pw. C++¬
True s\ 1 sIm≠pw False s\ 0 sIm≠pw {]Xn-\n-[o-I-cn-°p-∂p. <(sNdp-Xm-Wv), < =
(sNdp-tXm, Xpeytam BWv), > (hep-Xm-Wv), > = (hep-tXm, Xpeytam BWv), ==
(Xpey-am-Wv), ! = (Xpey-a-√). F∂-n-ß-s\ 6 dn-te-j-W¬ Hm-∏-td-‰-dp-I-fm-Wv C++¬
D≈Xv. XpeyXm ]cn-tim-[-\bv°v c≠v Xpey Nn”-ßƒ (=) Bh-iym-am-sW∂Xv
{i≤n-°p-I. hnhn[ dnte-j-W¬ Hm∏-td-‰-dp-I-fpsS D]-tbmKhpw Ah-bpsS ^e-
ßfpw ]´nI 6.5 ¬ ImWn-®n-cn-°p-∂p.
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12 5 0 1 0 1 1 0

-7 2 1 0 1 0 1 0

4 4 0 0 1 1 0 1

]-́ n-I 6.5 dnte-j-W¬ Hm∏-td-‰-dp-Iƒ D]-tbmKn®p≈ {]h¿Ø-\-ßƒ

m n m<n m>n m<=n m>=n m!=n m==n

6.6.3 temPn-°¬ Hm-∏-td-‰-dp-Iƒ (Logical Operators):

dn-te-jW¬ Hm-∏-td-‰-dp-Iƒ D-]-tbm-Kn-®v \ap°v hneIƒ Xm-c-Xayw sN-ømw. D-Zm-l-
c-W-Øn\v 3<5,num !=10 apX-em-bh C++¬ CØcw Xmc-Xay {]h¿Ø-\-ßsf dn-te-
j-W¬ ]Z-{]-tbm-K-ßƒ F-∂vv hn-fn-°p∂p. Nn-e kml-N-cy-ß-fn¬ ct≠m AXne-
[n-Itam Xm-c-X-ay-ßƒ kwtbm-Pn∏nt°-≠-Xmbn hcpw. KWn-Ximkv{XØn¬ a>b>c

F-∂ coXn-bnep≈ ]Z-{]-tbm-K-ßƒ \ap°v D]-tbm-Kn-°mw. F∂m¬ C++¬ CXv
km[y-a-√. Chsb a>b F∂pw b>c F∂pw th¿Xn-cn®v & F∂ temPn-°¬ Hm∏-td-
‰¿ D]-tbm-Kn®v kwtbmPn-∏n-°p∂-p. A-Xm-b-Xv (a>b) && (b>c). CØcw tem-Pn°¬
kwtbm-Kßfp-sS ^ehpw (true) (1) A-s√-¶n¬ (false) (0) Bbn-cn-°pw. && (tem-Pn-
°¬ B≥Uv (AND),! (tem-Pn°¬ Hm¿ (OR)), ! (tem-Pn-°-¬ t\m-´v (NOT)) F∂-n-
h-bmWv C++ se tem-Pn°¬ Hm-∏-td-‰-dpIƒ.

temPn-°¬ B‚ v (logical AND) Hm∏-td-‰¿: E1, E2 F∂o- c-≠v dn-te-j≥ ]Z-{]-tbm-
K-ßƒ logical AND D-]-tbm-Kn®v kwtbm-Pn-∏n-°p-
tºmƒ ^ew true(1) e`n-°-W-sa¶n¬ E1, E2

F∂nh c≠pw true(1)  Xs∂ B-bn-cn-°Ww. A√m-
Ø F√m k-µ¿`ß-fnepw ^ew false(0) B-bn-cn-
°pw. hnhn[ C≥]p-́ p-Iƒ°v A\p-k-cn-®p≈ temPn-
°¬ AND {]{In-b-bpsS ̂ ew ]´nI 6.6 ¬ ImWn-
®n-cn-°p∂-p.

DZmlc-W-w 10>5&&15<25 ^ew true (1). 10>5

&&100<25 ^ew false (0).

temPn-°¬ Hm¿ (logical OR) Hm∏-td-‰¿: E1, E2

F∂o c-≠v dn-te-j≥ ]Z-{]-tbm-Kßƒ logical OR

D-]-tbm-Kn®v kwtbm-Pn-∏n-°p-tºmƒ ^ew false(0)

e`n-°psa-¶n¬ E1, E2 F∂nh c≠pw false (0) B-
bn-cn-°Ww. A√m-Ø F√m k-µ¿-`ßfnepw ^ew
true(1) B-bn-cn-°pw. hnhn[ C≥]p-´p-Iƒ°v A\p-
k-cn-®p≈ temPn-°¬ OR {]{In-b-bpsS ^ew
]´nI 6.7¬ ImWn-®n-cn-bv°p-∂p.

 DZmlcWw: 10>15 | |100<25 ^ew true(1), 10>15 | |100<90 ^ew false (0).

tem-Pn-°¬ t\m-´v (logical NOT) Hm∏-td-‰¿: dn-te-j-\¬ ]Z-{]-tbm-Kß-fp-sS ^ew
hn-]-co-X-am-°m-\mWv logical NOT D-]-tbm-Kn-°p-∂Xv. C-Xv H-cp bq\dn Hm-∏-td-j\mWv.

]-́ n-I 6.6B‚v Hm∏-td‰dns‚ D]-tbmKw

E1 E2 E1&&E2

0 0 0

0 1 0

1 0 0

1 1 1

]-́ n-I 6.7 Hm¿ Hm∏-td‰dns‚ D]-tbmKw

E1 E2 E1�E2

0 0 0

0 1 1

1 0 1

1 1 1
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C\w hni-Zo-I-cWw

a=b thcn-b-_nƒ b bpsS hne a ¬ kw -̀cn°p∂p

a=3 ÿncmwKw 3 thcn-b-_nƒ a ¬ kw -̀cn°p∂p

]-´n-I 6.9 Assk≥sa‚v Hm∏-td‰¿

hnhn[ C≥]p-´p-Iƒ°v A\p-k-cn-®p≈ temPn-°¬ NOT

]Z-{]-tbm-KØns‚ ^ew ]-´n-I 6.8¬  ImWn-®n-cn-°p∂-p.

D-ZmlcWw ! (100<2) ^ew 1

! (100>2) ^ew 0 (False)

6.6.4 C≥-]p v́ / Hu v́]p v́ Hm-∏-td-‰-dp-Iƒ (Input/Output operators)

C≥-]p´v {]h¿Ø\ßƒ°v km-[m-c-W-bm-bn D]-tbm-‡m-hns‚ CS-s]-S¬ B-h-iy-
amWv. C≥-]p´v t{]m-k- n¬ Io-t_m-Uv hgn \¬Ip∂ Um-‰ sa-Ω-dn- semt°-j-\p-I-
fn¬ kq-£n-°p-∂p. C++¬ C≥-]p´v Hm∏-td-j≥- sNøp-∂Xn-\mbn >> Hm-∏-td-‰¿ D-]-
tbm-Kn-°p-∂p. Cu Hm-∏-td-‰-¿ tK‰v {^w (get from) AY-hm F-Iv-kv-{Sm£≥ (extraction)

Hm-∏-td-‰¿ F∂-v Adnb-s∏Sp∂p. c≠v > Nn-”ßƒ D-]-tbm-Kn-®m-Wv Cu Nn”w
\n¿Ωn-®n-cn-°p-∂Xv.

CXp-t]mse Hu´v]p´v {]h¿Ø-\-ß-fn¬ Um-‰ dm-an¬ \n∂pw Hu´v]p´v D]-IcW--Øn-
te-°v am‰p-∂p. km-[m-c-W-bm-bn ^ew t\-cn-´v e`n-°m≥ D]-tbmKn-°p∂ Hu´v]p´v D-
]-IcWw tamWn-‰-dmWv. ]p´v Sp (Put to) AY-hm C≥-tk¿-j≥ (insertion) Hm-∏-td-‰¿
F∂p- hnfn°p∂ <<Hm∏-td-‰¿ Hu´v]p´v {]h¿Ø-\-Øn\v D]-tbm-Kn-°p-∂p. CXv
c≠v <Nn-”-ßƒ D-]-tbm-Kn-®m-Wv \n¿Ωn-®n-cn°p-∂Xv.

6.6.5 hne-\¬I¬ Hm-∏-td-‰¿ (Assignment operators) (=)

km[m-c-W-bmbn H-cp hne sa-Ω-dnbn¬ kw`-cn-°p-∂-Xn-\mbn- hne-\¬I¬ Hm-∏-td-
‰¿ D-]-tbm-Kn-°p-∂p. C-Xv H-cp ss_\-dn Hm-∏-td-‰-dmbXn-\m¬ Chbv°v c≠v Hm-∏-
dm‚p-Iƒ B-h-iy-amWv. B-ZysØ Hm-∏-dm‚ v H-cp th-cn-b-_nƒ B-bn-cn-°Ww. A-Xn-
em-Wv c-≠masØ Hm-∏-dm‚n-s‚ aqeyw kq-£n-°p-∂Xv.

Nn-e D-Zm-l-c-W-ßƒ ]-´n-I 6.9¬ ImWn-®n-cn-°p-∂p.

]-́ n-I 6.8t\m´v Hm∏-td‰dns‚
D]-tbmKw

E1 !E1

0 1

1 0

dn-te-jW¬ Hm-∏-td-‰-dmb = = D]-tbm-K-sØ-∏‰n `mKw 6.6.2¬ \-Ωƒ N¿-® sN-bv-Xn-
cp∂p. Cu c≠p Hm∏-td-‰-dp-Iƒ XΩn-ep≈ hy-Xym-kw {i-≤n-°p-I. =  Nn”w H-cp th-
cn-b-_nfn\p hn-e \¬-Ip-∂Xn\pw F∂m¬ = = Nn”w c-≠v hneI-sf XΩn¬ Xm-c-
Xayw sN-bvXv  true A-s√-¶n¬ false F∂ D-Øcw \¬Ip∂Xn\pw D]-tbm-Kn-°p∂p.

6.6.6 A-cn-Xvsa-‰n-Iv hne-\¬I¬ Hm-∏-td-‰-dpIƒ (Arithmetic assignment operators)

e-fn-X-am-b Hcp A-cn-Xvam-‰n-Iv {]kvXm-h\ Npcp°n kqNn-∏n-°m≥ A-cn-Øam-‰n-Iv hne-
\¬I¬ Hm-∏-td-‰¿ D-]-tbm-Kn-°p∂p. DZmlc-W-Øn\v a = a +10 F∂Xv a + = 10 F-
∂pw F-gp-Xmw. ChnsS + = F∂Xv Acn-Xvam-‰n-Iv hne-\e¬I¬ Hm-∏-td-‰¿ BWv.
Cu co-Xn F√m A-cn-Xvam-‰n-Iv Hm∏td‰-dp-I-fn-epw D-]-tbm-Kn-°m-hp-∂XmWv. Ah ]-́ n-I
6.10 Im-Wn®n-cn-°p∂p. +=, 

−

=, *=, /=, %= F∂-nh.  C++se A-cn-Xvam-‰n-Iv -hne-\¬I¬
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Hm-∏-d-‰-dp-I-fm-Wv. C++ Npcp-s°-gp-Øp-Iƒ
(short hands) F∂-p-Iq-Sn Ch A-dn-b-s∏-Sp∂p.
Ch-sb√mw Xs∂ ss_\-dn- Hm∏-td‰-dp-I-
fm-Wv. Ch-bpsS H∂m-asØ Hm∏-dm‚ v
Ft∏mgpw Hcp thcn-b-_nƒ Xs∂-bm-bn-cn-
°Ww. k¶-e-\w, hne-\¬I¬ F∂o
{]h¿Ø-\-ßƒ km[m-cW coXn-tb-°mƒ
thK-Øn¬ sNøp-∂-Xn-\mbn Cu Hm∏-td-‰-
dp-Iƒ D]-tbm-Kn-°p-∂p.

]-́ n-I 6.10 C++ Npcp-s°-gp-Øp-Iƒ

AcnXvsa‰nIv XØpey
hne-\¬I¬ AcnXvsa‰nIv
{]h¿Ø\w {]h¿Ø\w

x += 10 x = x + 10

x -= 10 x = x - 10

x *= 10 x = x * 10

x /= 10 x = x / 10

x %= 10 x = x % 10

6.6.7 C≥-{In-a‚ v (Increment) (++) Un-{In-a‚ v (Decrement) (--)

Hm-∏-td-‰-dpIƒ (opertors)

C++se c≠p {]-tXy-I- Hm-∏-td-‰-dp-I-fm-Wv C≥-{In-sa‚ v, Un-{In-sa‚ v Hm-∏-td-‰-dpIƒ.
C-h bq\dn Hm-∏-td-‰-dp-I-fmWv. Ah-bpsS Hm-∏-dm‚ v th-cn-b-_nƒ B-bn-cn-°Ww.tkm-
gv-kv tIm-Uv kw-£n-]v-X-am-°m≥ Cu Hm∏-td-‰-dp-Iƒ k-lm-bn-°pw.

C≥-{Ina‚ v Hm-∏-td-‰¿: (++) H-cp C‚n-P¿ th-cn-b-_n-fn-s‚ D≈-S-°sØ H∂-p h¿-≤n-
∏n-°m≥ Cu Hm-∏-td-‰¿ D-]-tbm-Kn-°p-∂p. ++x {]oC≥{In-sa‚ v (pre increment), x++

t]mÃvC≥{In-sa‚ v (post increment) F-∂nß-s\ CXns\ c-≠p co-Xn-bn¬ F-gp-Xmw.
C-Xv x=x+1 A-s√-¶n¬ x+=1 F-∂Xn\p Xpey-am-Wv.

Un{In-sa‚ v Hm∏-td-‰¿: C≥{In-sa‚ v Hm∏-td-‰-dns‚ t\¿hn]-coXamb Un{In-sa‚ v
Hm∏-td-‰¿ C‚n-P¿ thcn-b-_n-fns‚ D≈-S-°sØ Ipd-°p∂-p. ---x, x- F∂n-ßs\
Cu C≥{In-sa‚ v/Un{In-sa‚ v {]h¿Ø-\-ß-fpsS Hm∏-td-‰dpw c-≠p co-Xn-bn-¬ D]-
tbm-Kn-°mw. CXv x=x-1 A-s√-¶n¬ x-=1 F∂-Xn\v Xqey-am-Wv.

Cu Hm∏-td-‰-dpI-fpsS c≠v coXn-bn-ep≈ D]-tbm-K-ßsf C≥{In-sa‚ v/Un{In-sa‚ v
{]h¿Ø-\-ß-fpsS {]n-^nIv-kv cq]-sa∂pw, t]m-kv-‰v-^n-Iv-kv cq]-sa∂pw F∂v hnfn-
°p-∂p.

c-≠p co-Xn-Ifpw Hm-∏-dm‚n¬ H-tc am‰am-Wv hcpØp-∂Xv F-¶nepw a-‰v Hm-∏-td-‰-dp-I-
fp-sS Iq-sS D-]-tbm-Kn-°p-tºmƒ Ch-bpsS {]-h¿-Ø-\ co-Xn hy-Xy-kv-X-am-bn-cn-°pw.

C≥-{Ina‚ v/ Un-{In-a‚ v Hm∏-td-‰-dp-I-fpsS {]o^nIvkv cq]w: {]o-^n-Iv-kv co-Xn-bn¬
Hm-∏-td‰¿ Hm-∏-dm‚n-s‚ ap≥-]m-bn-cn°pw F-gp-Xp-I. C-hn-sS C≥-{In-sa‚ v / Un-{In-
sa‚ vBZyw sN-øp-Ibpw A-ß-s\ In-´p∂- aqeyw a‰v Hm-∏-td-j-\p-Iƒ-°v D-]-tbm-Kn-
°p-Ibpw sN-øpw. AXp-sIm-≠v Cu coXnsb am‰p-I ]n-∂o-Sv D-]-tbm-Kn-°pI (change,

then use) F∂v hn-fn-°p∂p.

a, b, c, d F-∂o th-cn-b-_n-fpIƒ ]cn-K-Wn°pI. Ahbn¬ a, bpsS hne 10 Dw b bpsS
hne 5 Dw BWv. C=++a F∂- {]-kv-Xm-h-\-bn¬ a bp-sS aq-eyw 11 Dw c bp-sS aqeyw
11 Dw B-bn e-`n-°pw. C-hn-sS BZyw a bp-sS aqeyw H∂-v h¿-≤n-®v 11 B-Ipw. Cu IqSn-
b aq-ey-am-Wv c°v \¬-Ip∂-Xv. AXp-sIm-≠mWv c≠n\pw Htc hne e`n-°p-∂Xv.
AXp-t]m-se Xs∂ d= --b F-∂Xn¬ d bp-sSbpw b bp-sSbpw aq-eyw 4 B-Ipw.

C≥-{Ina‚ v/Un-{In-sa‚ v Hm∏-td-‰-dp-If-psS t]mÃv ^nIvkv cq]w: t]m-kv-‰v-^n-Iv-kv
co-Xn-bn¬ C≥-{Ina‚ v /Un-{Ina‚ v Hm-∏-td-j≥ \-S-Øp-tºmƒ Hm-∏-td‰¿ Hm-∏-dm‚n-\p-
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ti-j-am-Wv F-gp-Xp-I. thcn-b-_n-fn-s‚ \n-e-hn-ep-≈ hn-ebm-Wv a‰v Hm-∏-td-j-\p-Iƒ-
°v D-]-tbm-Kn-°p-I. A-Xn-\p-ti-jw aqeyw h¿-≤n-∏n-°p-Itbm Ip-dbv-°p-Itbm sN-
øpw. A-Xn-\m¬ Cu co-Xn-sb D-]-tbm-Kn°p-I, ]n∂-o-Sv am-‰pI (use, then change) F∂-
p hnfn°p∂p.

ap-I-fn¬ sIm-Sp-Ø D-Zm-lc-Ww AtX XpS° -hn-e-Iƒ D-]-tbm-Kn-®v \n-co-£n-°p-
tºmƒ c = a++ F∂- {]-tbm-K-Øn¬ abp-sS a-qeyw 11, c bpsS aqeyw 10 F∂v e`n-
°pw. ChnsS a bp-sS a-qeyw c °v \¬Ip-Ibpw AXn\v tijw a bp-sS a-qeyw H∂v h¿-
≤n-∏n-°pIbpw sNøp-∂p. AXm-bXv -a bp-sS a-qeyw h¿≤n-∏n°p∂-Xn-\v ap≥-]pXs∂
c °v B hne \¬-Ip-∂p. AXp-t]mse d = b˛ ˛ F∂-- {]-h¿-Ø-\Øn\p-ti-jw d bp-
sS aq-eyw 5 Dw b bp-sS aq-eyw 4 Dw B-bn-cn-°pw.

6.6.8 I≠o-j-W¬ Hm∏-td-‰¿ (conditional operator) (?:)

aq∂v Hm-∏-dm‚p-Iƒ°pta¬ D-]-tbm-Kn-°p-∂ H-cp sS-dn\dn Hm-∏-td-‰-dmWv. CXn¬
BZysØ Hm-∏-dm‚ v H-cp temPn-°¬ {]-tbm-Khpw (hyh-ÿ) a-‰p c-s≠-Æw hn-e-
Ifpw B-bn-cn-°pw. A-h ÿn-cmwKtam th-cn-b_ntfm {]-tbm-Ktam B-hmw. BZyw
hyhÿ ]cn-tim-[n-®v i-cn-bm-sW-¶n¬ c-≠masØ Hm-∏-dm‚ v Xn-c-s™-Sp-°p∂p.
A-s√-¶n¬ aq-∂masØ Hm-∏-dm‚ v Xn-c-s™-Sp-°p∂p.

hm-IyL-S-\

{]-tbmKw 1 ? {]-tbmKw 2 :{]-tbm-Kw 3;

Xmsg sImSp-Øn-cn-°p∂ {]h¿Ø\w \ap°v t\m°mw.

result= score >50? 'p':'f';

F∂ {]-tbm-K-Øn¬ scrores‚ aq-eyw 50 ¬ Iq-Sp-X¬ B-sW-¶n¬ 'p' F-∂ hnebpw
A-s√-¶n¬ 'f' F∂- hnebpamWv result F∂ thcn-b-_n-fn¬ kw`-cn-°p-∂Xv. Cu
Hm∏-td-‰dp-Isf Ipdn-®p≈ Iq-Sp-X¬ Im-cy-ßƒ Ggmw A-≤ym-b-Øn¬ \Ωƒ N¿®
sNøpw.

6.6.9 sskkv Hm^v Hm-∏-td‰¿ (size of operator)

sskkv Hm^v Hm-∏-td-‰¿ bq\dn Iw-ss]¬ ssSw Hm-∏-td-‰dm-Wv. Hcp Hm-∏-dm‚ v F-{X-
saΩdn D-]-tbm-Kn-®p F∂v -I-W-°m-°p∂-Xn-\m-Wv C-Xv D-]-tbm-Kn-°p∂-Xv. C-Xn-ep-]-
tbm-Kn-°p∂- Hm-∏-dm‚ v ÿn-cmw-K-tam, th-cn-b_n-tfm, Um-‰-bp-sS C\tam B-hmw.

CXns‚ hm-IyLS\ Xmsg sImSpØn-cn°p∂p

size of (data type);

size of (variable name);

size of (constant)

Hm-∏-dm‚m-bn Um-‰ C\w \¬-Ip-tºmƒ A-Xv  B-h-c-W Nn-”-Øn\pf-fn¬ Bbn-cn-°-
W-sa-∂Xv {i≤n-°p-I. a-‰p≈- Hm-∏-dm‚p-Iƒ°v B-hc-Ww \n¿-_-‘-an√. ]e cq]-
Øn-ep≈ sskkv Hm^v Hm-∏-td-‰-dn-s‚ D-]-tbm-Kw ]-´n-I 6.11 ¬ ImWn-®n-cn-°p-∂p.
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6.6.10 Hm-∏-td-‰-dp-I-fp-sS ap≥-K-W-\m-{Iaw (Precedence of operators)

]-eXcw Hm-∏-td-‰-dp-Iƒ H-cp {]-tbm-K-Øn¬ D-]-tbm-Kn-°p-tºmƒ GXv {Ia-Øn-emWv
B {Inb-Iƒ sNtø≠-Xv F∂-v A-dn-tb-≠-Xp≠v. C++ ¬ A-h-bp-sS ap≥-K-W-\m-{I-
aw F-ß-s\-bm-sW-∂v t\m-°mw. hnhn-[ Hm-∏-td-‰-dp-Iƒ D-]-tbm-Kn-°p∂- H-cp {]-tbm-
K-Øn¬ Bh-c-W Nn-”-Øn-\m-Wv BZy ]-cn-K-W-\. ( ) B-h-c-W Nn-”w C-s√-¶n¬
ap≥-\n-›-bn-®-{]-Im-c-ap-≈ H-cp ap≥-K-W-\m-{I-a-Øn-em-Wv Ah hne-bn-cp-Ø-s∏-SpI.
Hm∏-td-‰-dp-I-fpsS Cu ap≥-K-W-\m-{I-aw ]-´n-I 6.12 ¬ \¬Inbn-cn-°p∂p. H-cp {]tbm-
K-Øn¬ ap≥-K-W-\m-{I-a-Øn¬ H-tc ÿm-\w h-cp-∂ Hm-∏-td-‰-dp-Iƒ D-s≠-¶n¬ A-h
an°-hmdpw C-S-Øp-\n-∂v h-e-tØ-°v F∂- co-Xn-bn-em-Wv {]-h¿-Øn°p-I.

]-´n-I 6.11, sskkv Hm^v Hm∏-td-‰-dns‚ hnhn[ {]-tbm-K-ßƒ

C\w hni-Zo-I-cWw

sizeof(int) 4 F∂ hne e`n-°p∂p (GCC ¬ int Um‰ C\-Øns‚ hen∏w 4 ss_‰v BWv).

sizeof 3.2 ^ew 8 e`n-°p∂p (^vtfm-´nwKv t]mbn‚v ÿncmwKw F∂Xv double Um‰m C\-

ambn IW-°m-°p∂-p.

sizeof p; p F∂Xv float Xc-Øn-ep≈ thcn-b-_nƒ BsW¶n¬ 4 F∂ hne \¬Ip∂p.

]-́ n-I 6.12: Hm∏-td‰dpI-fpsS ap≥K-W\m{Iaw.

ap≥K-W\ {]h¿Ø-\-ßƒ

1 ( )     Bh-cWw

2 ++, --, ! , bq\dn + , bq\dn –, sizeof

3 * (lcWw), / (KpW\w), % (tamUp-ekv)

4 + (k¶-e\w), - (hyh-Ie\w)

5 < (sNdp-XmWv), <= (sNdp-tXm Xpeytam BWv), > (hep-XmWv), >= (heptXm Xpeytam BWv)

6 == (XpeyamWv), != (Xpeya√)

7 && (temPn°¬ AND)

8 || (temPn°¬  OR)

9 ? : (I≠o-j-W¬ {]tbmKw)

10 = (Assk≥sa‚v Hm∏-td-‰¿), *=, /=, %=, +=, -= (Acn-Xvsa-‰nIv Assk≥sa‚v

Hm∏-td-‰dpIƒ)

11 , (Aev]-hn-cmaw)

a=3, b=5, c=4, d=2, x F∂-o th-cn-b-_n-fp-Ifpw A-h-bp-sS hn-eI-fpw ]cn-K-Wn-°pI.

x=a+b*c-d F∂- {]-tbm-Kw sN-bv-Xp- I-gn-bp-tºmƒ x s‚ hn-e 21 B-bn-cn-°pw. C-hn-sS
* (Kp-W\Øn)\v +(k¶-e\w), ˛(hyhI--e\w) F∂-n-h-tb-°mƒ ap≥-K-W-\-bp-≈-Xn-
\m¬ b, c F∂-o th-cn-b-_n-fp-Iƒ X-Ωn¬ Kp-Wn-®-tij-ta AXns‚ ̂ ew a tbmsSm∏w
Iq´n-tN¿°q. B In-´p∂- D-Ø-c-Øn¬ \n-∂p-w d Ip-d®m¬ A¥n-a-^ew e`y-am-Ipw.
Aß-s\ In-´p∂- D-Ø-cw x\v \¬-Ip∂p. t{]m-{Km-adp-sS Bh-iym-\p-k-cWw {]tbm-
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K-Ønse Hm∏-td-‰-dp-I-fpsS ap≥-K-W-\m-{I-aw am-‰p-∂Xn-\m-bn ( ) (B-h-c-W-Nn”w) D-
]-tbm-Kn-®m¬ a-Xn-bm-Ipw. DZmlc-W-Øn\v a=5, b=4, c=3, d=2 F-∂mbm¬ a+b-c*d

F-∂Xns‚ D-Ø-cw 3 B-bn-cn-°pw. t{]m-{Km-a¿-°v BZyw hyhI-e\w, ]n∂oSv k¶-
e\w, Kp-W\w F∂ {I-a-Øn¬ sNø-Wsa¶n¬ A-Xn-\m-bn i-cnbm-b co-Xn-bn¬
Bh-c-W Nn-”-ßƒ D-]-tbm-Kn-®v (a+(b-c))*d F∂-v Fgp-XWw. CXns‚ D-Ø-cw 12
B-bn-cn-°pw. ap≥K-W-\m-{Iaw am‰p--Xn-\mbn [], {} CØ-cw B-h-c-W-Nn-”-ßƒ D-]-
tbm-Kn-°m≥ km-[n-°n√.

Adnhvs]´n

Hm∏-td-‰-dp-I-fpsS ap≥K-W-\m-{Iaw hnhn[ I]-e-dp-I-fn¬ hyXy-kvX-am-bn-cn-°pw. Tubo,

C++ t]mÃv^nIvkv cq]-sØ-°mƒ Db¿∂v ap≥KW {]o^nIvkv C≥{In-sa‚ v /Un{I-
sa‚ns\ \¬Ip-∂p.

DZm-l-c-Wambn a bpsS {]mcw` hne 5 BsW¶n¬ b = a++ + ++ a F∂ {]tbm-K-
Øn¬ b bpsSbpw a bpsSbpw hne-Iƒ bYm-{Iaw 12,7 F∂m-bn-cn-°pw. Ch a = a+1

({]^nIvkv ]q¿Æ-cq-]w), b=a+a, a=a+1 (t]mÃv ̂ nIvkv ]q¿Æ cq]w) F∂n-h°v Xpey-
am-bn-cn-°pw.

6.7. ]Z{]-tbm-Kßƒ (expressions)

H-cp ]Z{]-tbmKw Hm-∏-td-‰-dp-I-fpw Hm-∏-dm‚p-Ifpw tN¿-∂XmWv. Hm-∏-dm‚p-Iƒ ÿn-
cmw-K-ßtfm th-cn-b-_n-fp-Itfm B-Imw. F√m ]Z-{]-tbm-Kß-fpw ]q¿-ØoIcn-®Xn-
\p-ti-jta B {]-tbm-K-Øn-s‚ A¥na ^ew e`y-amIq. Cu ^ew ]Z-{]-tbmKw
XncnsI \¬Inb hne F∂v Adn-b-s∏-Sp-∂p. D-]-tbm-Kn-®n-cn-°p-∂ Hm-∏-td-‰-dp-I-fp-sS
A-Sn-ÿm-\-Øn¬ ]Z{]-tbm-Kß-sf {]-[m-\-ambpw Acn-Xvam‰nIv ]Z{]-tbm-Kßƒ,
dnte-j-W¬ ]Z{]-tbm-Kßƒ, temPn-°¬ ]Z{]-tbm-K-ßƒ F∂-nß-s\ X-cw-Xn-cn-
®ncn°p-∂p.

6.7.1 A-cn-Xvam-‰nIv ]Z{]-tbm-Kßƒ (Arithmetic expressions)

A-cn-Xvam-‰nIv Hm-∏-td-‰-dp-Iƒ am{Xw D-]-tbm-Kn-®n-´p-≈ ]Z{]-tbm-K-ßsf -Acn-Xvam-
‰nIv ]Z{]-tbm-Kßƒ F∂v hnfn-°p∂p. C-hnsS Hm-∏-dm‚p-Iƒ kw-Jy-I-fmWv. A-h
th-cn-b-_n-fp-Itfm ÿn-cmwK-ßtfm B-Imw. Cu ]Z{]-tbm-K-Øn-¬ \n∂pw e`y-am-
Ip∂ hn-ebpw H-cp kw-Jy B-bn-cn-°pw.- Acn-Xvam-‰nIv ]Z{]-tbm-Kß-sf ho≠pw ]q¿-
Æ kw-Jym]Z{]-tbm-Kßƒ, Zimw-i-kwJym (real) ]Z{]-tbm-Kßƒ, ÿn-cmw-K ]Z{]-
tbm-K-ßƒ F-∂n-ß-s\ Xcw Xn-cn-®n-cn-°p∂p.

]q¿-Æ-kwJym ]Z{]-tbm-Kßƒ: H-cp Acn-Xvsa-‰nIv ]Z{]-tbm-K-Øn¬ ]q¿-Æ-kw-
Jy-Iƒ am-{X-ta Dƒ-sIm-≈p-∂p-≈q F-¶n¬ A-Xn-s\ ]q¿-Æ-kw-Jym]Z{]-tbm-Kw F-
∂v hn-fn-°p∂p. Ch-bpsS ^ehpw Hcp ]q¿-Æ-kw-Jy Bbncn-°pw.

D-Zm-l-c-W-Øn-\v: x, y F∂n-h ]q¿-Æ-kw-Jym- th-cn-b-_n-fp-Iƒ BsW¶n¬ Nn-e
]q¿-Æ kwJym ]Z{]-tbm-Khpw A-h-bp-sS ^-e-ßfpw ]-´n-I 6.13 ¬ sIm-Sp-Øn-cn-
°p∂p. F√m ]Z{]-tbm-K-ß-fp-sSbpw ^e-w H-cp ]q¿-Æ-kw-Jy B-bn-cn-°pw F∂Xv
{i≤n-°p-I.
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Zimw-i-kwJym ]Z{]tbm-Kßƒ (floating point/ real expression): H-cp AcnXvam-
‰nIv ]Z{]-tbm-K-Øn¬ F√m hne-Ifpw Zimw-i-kJyIƒ BsW¶n¬ A-hsb Zimw-
i-kJy AYhm `n∂ kwJym-]Z{]-tbm-Kw F-∂v hn-fn-°p∂p. C-Xn-s‚ ^-ew Xo¿-®-
bmbpw H-cp ZimwikwJy B-bn-cn-°pw. x, y F∂n-h ZimwikwJym thcnb-_nƒ
BsW∂v Icp-Xp-I. Nn-e ZimwikwJym-]Z{]-tbm-K-ßfpw A-h-bp-sS ^eß-fpw ]-
´n-I 6.14¬ sIm-Sp-Øn-cn-°p∂p.

5 2 7 2 5 7 1

6 3 9 2 12 7 0

]-́ n-I 6.13 ]q¿Æ kwJym {]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x + y x / y -x + x * y 5 + x / y x % y

5.0 2.0 7.0 2.5 5.0 7.5 12.5

6.0 3.0 9.0 2.0 12.0 7.0 12.0

]-́ n-I 6.14: ZimwikwJym-]Z{]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x + y x / y -x + x * y 5 + x / y x * x / y

apI-fn¬ sImSp-Øn-cn-°p∂ F-√m ]Z{]-tbm-K-ß-fp-sSbpw DØ-cw ZimwikwJyI
fmWv F∂v ImWm≥ Ignbpw.

H-cp Acn-Xvam-‰nIv ]Z{]-tbm-K-Øn¬ D-]-tbm-Kn-°p∂- F√m Hm-∏-dm‚p-Ifpw ÿncmw-
K-ß-fm-sW-¶n¬ A-Xn-s\ ÿn-cmw-K]Z{]-tbmKw (const. expression) F-∂p hn-fn-°p∂p.
DZm: 20+5/2.0. ÿncmw-K-ß-fmb 15,3.14, 'a' F∂n-hbpw ÿncmw-K]Z-{]-tbm-K-ß-
fmbn Adnb-s∏-Sp∂-p.

6.7.2 dnte-j-W¬ ]Z{]-tbm-K-ßƒ (relational expressions)

dnte-j-W¬ Hm-∏-td-‰-dp-Iƒ D-]-tbm-Kn-°p∂- ]Z{]-tbm-K-ßsf dnte-j-W¬ ]Z{]-
tbm-K-ßƒ F∂-v hn-fn-°p∂p. Ch true(1) A-s√-¶n¬ false(0) F∂ ̂ -ew \¬-Ip-∂p.
CØ-cw ]Z{]-tbm-Kßfn¬ Hm∏-dm‚-dp-I-fmbn kw-Jy-Ifm-Wv D-]-tbm-Kn-°p-I. Ch-
bpsS Nne D-Zm-lc-Ww ]-´n-I 6.15 ¬ ImWn-®n-cn-°p-∂p.

5.0 2.0 1 (True) 0 (False) 1 (True) 1 (True) 0 (False)

6 13 0 (False) 0 (False) 1 (True) 0 (False) 1 (True)

]-́ n-I 6.15 dnte-j-W¬ ]Z{]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x > y x == y x+y !=y x-2 == y+1 x*y == 6*y

Acn-Xvam-‰nIv Hm∏-td-‰-dp-Iƒ°v dnte-j-W¬ Hm∏-td-‰-td-°mƒ ap≥-K-W-bp-s≠∂v-v\-ap-
°-dn-bmw. H-cp dnte-j-W¬ Hm∏-td-‰-dns‚ Ccp-h-i-ß-fn-embn Acn-Xvam-‰nIv ]Z{]tbm-
K-ßƒ D]-tbm-Kn-°p-tºmƒ BZyw Acn-Xvam-‰nIv Hm∏tdj\p-Iƒ sNøp-Ibpw AXn\v
tijw B ^e-ßƒ Xmc-Xayw sNøp-∂p. ]-´n-I-bnse Nne ]Z{]tbm-K-ßfn¬
Acn-Xvam-‰nIv Hm∏-td-‰dpw dnte-j-W¬ Hm∏-td-‰-dp-Ifpw Dƒs∏-´n-cn-°p∂p.- hn-hn-[-
Xcw Hm∏-td-‰-dp-Iƒ Dƒs∏-´n-´p-s≠-¶nepw C-h-bp-sS ^-ew true(1) A-s√-¶n¬ false

(0) B-b-Xn-\m¬ Ah-sb dnte-j-W¬ ]Z{]-tbm-K-ßƒ F∂-m-Wv hn-fn-°p-∂Xv.
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kzbw ]cn-tim-[n-°mw.

1. x = 5, y=3 Bbm¬ Xmsg sImSp-Øn-cn-°p∂ {]h¿Ø-\ß-fpsS
Hu´v]p´v {]h-Nn-°pI

a) x> = 10<<y>=4, b) x>=1<<y>=3, c) x>=11y>=4, d)x>=1 11y>=3

2. p=5, q=3, x=2 BsW-¶n¬ Hu´v]p´v {]h-Nn-°pI

a) ++P-q×r/2 b) p×q--+r c) p-q-r×2+p d) p+=5×q+r×r/2

6.7.3 temPn-°¬ {]-tbm-K-ßƒ (logical expressions)

c-t≠m A-Xn-e-[n-Itam dnte-j-W¬ ]Z{]-tbm-K-ßsf tem-Pn-°¬ Hm∏-td-‰¿ D]-
tbm-Kn®v temPn-°¬ ]Z{]-tbm-K-ßƒ kwtbmPn∏n-°p∂p. Ch-bpsS ^ew true(1)

A-s√-¶n¬ false (0) F∂-m-bncn°pw. temPn-°¬ ]Z{]-tbm-K-Øn¬ th-cn-b-_n-fpIƒ,
ÿn-cmw-K-ßƒ tem-Pn°¬ Hm-∏-td-‰-dp-Iƒ, dn-te-j-\¬ Hm-∏-td-‰-dp-Iƒ F∂n-h Dƒ-
s∏-Sm-hp--∂XmWv. Nne D-Zmlc-W-ßƒ ]-´n-I 6.16 ¬ ImWn-®n-cn-°p-∂p.

]´nI 6.16 ¬ ImWp-∂Xp t]mse Nne ]Z{]tbm-K-ßfn¬ temPn-°¬ Hm∏-td-‰-dp-
Isf IqSmsX Acn-X-am-‰nIv Hm∏-td-‰-dp-Ifpw dnte-j¨ Hm∏-td-‰-dp-Ifpw Dƒs∏-´n-´p-
s≠-¶nepw Cu {]tbm-K-ßsf temPn-°¬ {]tbm-K-ß-fmbn IW-°m-°p-∂p. Ah-
km\w sNøp∂ {]h¿Ø\w temPn-°¬ {]h¿Ø\w Bb-Xn-\mepw AXns‚ ̂ ew
True As√-¶n¬ False BbXv sIm≠p-am-Wv CXv.

5.0 2.0 0 (False) 1 (True) 0 (False) 1 (True)

20 13 1 (True) 0 (False) 0 (False) 1 (True)

]´n-I 6.16 temPn-°¬ ]Z {]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x>=y && x==20 x==5||y==0 x==y && y+2==0 !(x==y)

6.8 C\w am-‰¬ (type conversion)
]q¿-Æ-kw-Jy ]Z{]-tbmKw, Zimw-i-kwJym ]Z{]-tbm-Kw F-∂nß-s\ c-≠vX-cw
Acn-Xvsa-‰nIv ]Z{]-tbm-K-ßƒ Ds≠∂v \mw apºv N¿® sNbvXp-h-t√m. Ch c≠nepw
Acn-Xvam-‰nIv Hm∏-td-j-\n¬ Dƒs∏-´n-cn-°p∂ Hm∏-dm‚p-Iƒ Htc Um‰m C\Øn-ep-
≈-h-bm-Wv. F∂m¬ hy-Xy-kv-X C\w kwJy-Iƒ D-]-tbm-Kn-t°-≠- kml-N-cy-ßfpw
D≠mImw. D-Zm-l-c-W-ambn C++ ¬ ]q¿-Æ-kw-Jym ]Z{]-tbm-Kw 5/2, F-∂Xv 2 F∂
^ew X-cp-tºmƒ Zimw-i-kwJym ]Z{]-tbm-K-am-b 5.0/2.0 F∂-Xv 2.5 F∂ ^ew
Xcp∂-p. ]s£ 5/2.0, As√-¶n¬ 5.0/2 F∂nh-bpsS DØcw F¥m-bn-cn°pw? C\w
am‰¬ coXn-bmWv Cu kml-N-cy-Øn¬ D]-tbm-Kn-t°≠n hcp-I. Hcp Hm-∏-dm‚n-s‚
Um‰m C\w a-s‰m∂n-te°v am‰p-I-bmWv sNtø-≠Xv. C-Xn-s\ C\w am‰¬ F∂v ]d-
bmw. CXv B¥-cnI C\w am‰¬, _m-lyC\w am-‰¬ F∂-nßs\ c-≠p co-Xn-bn¬
sN-ømw.

6.8.1 B-¥cn-I C\w am‰¬ (implicit type conversion/ type promotion):

B-¥cn-I C\w am-‰¬ C++ Issº-e¿ B¥-cn-I-ambn sN-øp∂-XmWv. hy-Xy-ÿXcw
Um‰ D-≈ H-cp ]Z{]-tbm-K-Øn¬ C++ Ip-d-™ h-en-∏-Øn-ep-≈ Hm-∏-dm‚n-s\ Iq-Sp-
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X¬ h-ep-∏-ap-≈-Xn-s‚ Um‰m C\-am-°n am-‰p∂p. A-Xmb-Xv F√m-bv-t∏mgpw sN-dn-b-
Xn-s\ h-ep-Xm°p-I am-{X-am-Wv sN-øp∂-Xv. B-b-Xn-\m¬ C-Xn-s\ ssS-∏v {]-tam-j≥
F∂pw ]-d-bp∂-p. Um‰- C\-ßƒ hen-∏-Øns‚  Ah-tcm-lW {Ia-Øn¬ Xmsg ]d-
bp∂ coXn-bn-em-bn-cn-°pw.

long double, double, float, unsigned long, long int, unsigned int short in

^eØns‚ Um‰m C\w hen-b Hm-∏-dm‚n-s‚ Um‰m C\am-bn-cn-°pw. DZm-l-c-W-
ambn 5/2*3+2.5 F∂- {]-tbm-K-Øn-s‚ ^ew 8.5 B-Wv. CXv F-ßn-s\ e-`n-°p-∂p
F∂v t\m-°mw.

L´w 1: 5/2 →→→→→ 2 ]q¿-Æ-kw-Jy-bp-sS lc-Ww

L´w 2: 2*3 →→→→→ 6 ]q¿-Æ-kw-Jybp-sS KpW\w

L´w 3: 6+2.5→→→→→8.5 (Zimw-i-kwJym k¶-e\w C-hnsS 6 s\ 6.0 B-°n am-‰p∂p).

6.8.2: _m-lyC\w-am‰¬  (explicit type conversion /type casting):

B¥-cnI Um‰m C\w am‰e-n¬ \n∂pw hyXy-kvX-ambn Nne kml-N-cyßfn¬ Nne-
t{]m-{Km-a¿ X-s∂ ^eØns‚ Um-‰- C\w Xocp-am-\n-t°-≠-Xmbn hcpw. Aß-s\ h-
cp-tºmƒ t{]m{Km-a¿ Xs∂ Um-‰  C\w B-h-c-W Nn-”-Øn¬ Hm∏-dm‚ns‚ C-S-Xp-
h-i--Øm-bn \¬-IWw. C-Xv C\w am-‰m≥ D-]-I-cn-°p∂p. Cu co-Xn-bn¬ t{]m-{Km-a¿
Xs∂ Bh-iy-amb C\Øn-te°v Um-‰-sb C\w am‰p∂-Xn-s\ _m-lyC\w am-‰¬
AYhm ssS∏v ImÃnwKv F-∂p ]-d-bp∂p. km-[m-c-W-bm-bn ]Z{]-tbm-K-Ønse th-
cn-b-_n-fp-I-fp-sS C\w am-‰-Øn-\m-Wv C-Xv D-]-tbm-Kn-°p-∂Xv. IqSp-X¬ DZm-l-c-W-
ßƒ `mKw 6.9.2 ¬ N¿® sNømw.

6.9. {]-kv-Xm-h-\Iƒ (statements)

H-cp `m-j-bp-sS ]T-\-t{i-Wn F-∂Xv A£c-am-e, ]-Zßƒ, ssi-enIƒ, hm-Iyßƒ,
J-fin-I-Iƒ Xp-S-ßn-b-h-bmWv. AXp-t]mse C++s‚ ]T-\-Øn¬ A-£-c-ame
(character set), tSm-°WpIƒ (tokens), ]Z{]-tbm-K-ßƒ F-∂n-h- \Ωƒ a\- n-em°n
Ign™p. {]-kvv-Xm-h-\-I-fp-sS k-lm-b-tØm-sS I-ºyq-́ dp-am-bn bp‡n-]-c-ambpw A¿∞-
h-Ømbpw kw-h-Zn-°m-hp∂- co-Xn-bn¬ \m-an-t∏mƒ F-Øn-bn-´p≠v. Hcp t{]m-{Km-anw-Kv
`m-j-bnse  G-‰hpw sNdn-b {]-h¿-Ø-\ LS-I-amWv {]-kv-Xm-h-\-Iƒ. H-cp {]-kv-Xm-
h\- A-h-km\n®p F∂v kq-Nn-∏n-°p-hm≥ C++; (Semi column) D-]-tbm-Kn-°p∂p. C++

¬ hy-Xykv-X B-h-iy-ßƒ-°m-bn {]-Jym-]-\ {]-kv-Xm-h-\Iƒ (declaration), hn-e -
\¬-Ip∂ (assignment) {]-kv-Xm-h-\Iƒ, C≥-]p-´v (input) {]-kv-Xm-h-\Iƒ, \n-b{¥-W
{]-kv-Xm-h-\Iƒ (control), Hu-´v]p´v (output) {]-kv-Xm-h-\-Iƒ Xp-S-ßn-b-h D-]-tbm-Kn-
°p∂p. Hcp C++t{]m{Km-anse Hmtcm {]kvXm-h-\°pw AXn-t‚-Xmb e£yß-fp-≠v.
C-h-bn¬ {]-Jym-]-\ {]-kv-Xm-h-\-Iƒ H-gn-sI-bp-≈h Nne {]tXyI {]h¿Ø-\-ßƒ
Iºyq-´¿ D]-tbm-Kn®v sNøm-\p-≈-h-bm-Wv. \n¿h-lW {]kvXm-h-\-Iƒ (execulable

statements) Iºyq-́ -d-\p≈ \n¿t±-i-ß-fmWv. \n-b-{¥-W-{]-kv-Xm-h-\-I-fp-sS {]-h¿Ø\w
A-≤ymbw 7¬ N¿® sNømw.

a‰p Nne {]kvXm-h-\-Isf \ap-°n-hnsS N¿®-sN-ømw.
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6.9.1. {]-Jym-]-\ {]-kv-Xm-h-\Iƒ (Declaration statement)

F√m D]-tbm‡r \n¿h-NnX hm-°p-Ifpw t{]m-{Km-an¬ A-h D-]-tbm-Kn-°p-∂Xn-\p
ap≥-]p-Xs∂ \n¿-h-Nn-t°≠-XmWv. H-cp th-cn-b-_nƒ F∂-Xv D-]-tbm-‡m-hv \n¿h-
Nn°p-∂Xm-sW-pw sa-Ω-dn-bn-se H-cnS-Øns\ kq-Nn-∏n-°p-∂-Xm-sW∂pw \mw I≠p.
D-]-tbm-Kn-°p∂-Xn-\v ap≥-]v t{]m-{Km-an¬ Ch {]Jym-]n°-s∏-tS-≠-Xp≠v. \mw H-cp
th-cn-b-_n-fn-s\ {]Jym]n-°p-tºmƒ AXn¬ kq£n-®n-cn-°p∂ Um-‰-bp-sS C\w G-
Xm-sW∂-v Iw-ss]-e-dn-s\ A-dn-bn-°p-I-bm-Wv sN-øp-∂Xv. th-cn-b-_nƒ {]Jym]n-°p-
∂Xn-s‚ hmIyLS\:

Data Type<variable>, [<variable 2>, < variable 3>...];

Data Type F∂-Xv C++se G-sX-¶nepw AwKo-Ir-X-amb Um-‰ C\w B-Imw. H-∂n-e-
[n-Iw th-cn-b-_n-fp-Iƒ {]-tbm-Kn-°p-tºmƒ Ahsb th¿Xncn-°m≥ tIma (,) D]-
tbm-Kn-°Ww. Hcp {]Jym-]\ {]kvXm-h\ A¿≤hncmaw (;) tØmSv IqSn Ah-km-\n-
°p∂p. km[m-c-W-bmbn thcn-b-_n-fp-Iƒ {]Jym]n-°p∂-Xv A-h D-]-tbm-Kn-°p-∂Xn-
\v sXm´v ap≥t]m A-s√-¶n¬ t{]m-{Km-an-s‚ Xp-S-°Øntem B-bn-cn-°pw. hmIyL-S-
\-bn¬ [ ] ¬ \¬-In-bn-cn-°p∂-Xv B-h-iy-ap-s≠-¶n-¬ am{Xw D-]-tbm-Kn-®m¬ a-Xn
F∂- A¿-∞-Øn-em-Wv. Xmsg sImSpØn-cn-°p∂ {]kvXm-h-\-Iƒ th-cn-b-_nƒ {]-
Jym-]-\-ßƒ-°v D-Zm-l-c-WßfmWv:

int roll number;

double wgpa, avg-score;

H∂m-asØ {]kvXm-h-\-bn¬ th-cn-b-_nƒ roll number Hcp int Um-‰ C\-am-b-Xn-\m¬
C-Xn-\m-bn 4 ss_-‰v saΩ-dn am-‰n-h-°-s∏-Sp∂p. (gcc A\p-k-cn®v) C-Xn¬ 2147483648

ap-X¬ +2147483647 h-scbp≈ G-sX-¶nepw ]q¿-Æ-kw-Jy kq-£n-°m-hp∂-XmWv.

c-≠ma-sØ {]-kv-Xm-h-\- wgpa, avg-score F∂o double Um‰ C\-Øn-ep≈ thcn-b-
_n-fp-Iƒ  \n¿h-Nn°p∂p. Ch Hmtcm-∂n\pw 8 ss_-‰v saΩ-dn hoXw \o°n hbv°p∂p.
t{]m{Kmw Iw-ss]¬ sN-øp∂- k-a-b-Øv C-h-°p≈ saΩ-dn \o°n -h-bv-°p∂p.

thcn-b-_nfpI-ƒ°v {]m-cw-`-hn-e- \¬-I¬ (Veriable initialisation)

th-cn-b-_n-fp-am-bn _-‘-s∏´ L aqeyw (hnem-kw), R aqeyw (D≈-S-°w) F∂-nßs\

c-≠v hn-e-Iƒ Ds≠∂v `mKw 6.5¬ \mw I≠p. H-cp th-cn-b-_nƒ {]-Jym-]n-°p-tºmƒ

A-Xn-\m-bn hnem-k-tØm-Sp-Iq-Snb H-cp saΩdn `mKw \o°n sh°p-∂p. F-¥m-bn-

cn°pw AXn-s‚ D≈-S°w? AXv ]q-Pyw, iq-\yw, ÿ-ew/ hnS-hv F-∂n-h-sbm∂pw B-

bn-cn-°n√! th-cn-b-_nfpIƒ int Um-‰-bm-bn {]-Jym-]n-°p-tºmƒ th-cn-b-_n-fp-I-fp-sS

D≈-S°w AYhm R hmeyp F∂-Xv A\p-h-Z-\o-b-amb ]-cn-[n-°v A-I-Øp-≈ H-cp

]q¿-Æ-kw-Jy B-bn-cn-°pw. F∂-m¬ Cu kwJy {]h-Nn-°m≥ km-[ya√, F√m-bn-

t∏mgpw Htc hne B-bn-cn-°-W-sa∂pan√. AXp-sIm-≠v C-Xn-s\ Km¿-t_-Pv hne

(garbage value) F∂-v hn-fn-°p∂p. \mw th-cn-b-_n-fn-\v H-cp hn-e \¬-Ip-tºmƒ A-Xn-

s‚ ]-g-b hn-esb am-‰n ]pXnb hne B°p∂p. th-cn-b-_n-fn-\v Iw-ss]-te-j≥ k-

ab-tØm t{]m-{Km-an-s‚ {]-h¿Ø-\ (execution) k-a-btØm hn-e \¬-Im-hp∂-XmWv.
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{]-Jym-]-\ k-a-b-ØpX-s∂ th-cn-b-_n-fn-\v hn-e \¬-Ip--∂Xn-\v {]mcw-` hn-e-\¬-I¬

(variable initialisation) F∂-p ]-d-bp∂-p. Cu hne Iss]¬ ka-bØv saΩ-dn-bn¬ kw -̀

cn-°-s∏-Sp-∂p. CXn-\mbn A-s -kv-sa‚ v Hm-∏-td-‰¿ D-]-tbm-Kn-°p-∂p. Xmsg sImSpØn-

cn-°p∂Xp t]mse -c≠p co-Xn-bn¬ C-Xv sN-øm-hp-∂XmWv.

 Data type variable = value

As√-¶n¬

  Data type variable (value)

xyz F-s∂m-cp th-cn-b-_nƒ {]-Jym-]n-®v A-Xn-\v 120 F∂- hn-e \¬-Ip-∂Xn-\m-bn
Xmsg ]-d-bp∂- c-≠v co-Xn-Iƒ kzo-Im-cy-amWv.

int xyz=120;

int xyz (120); Cu c-≠p {]kvXm-h-\-I-fpw xyz F∂ C‚n-P¿ thcn-
b-_nƒ {]Jym-]n®v 120 F∂ hne Nn{Xw 6.3 ¬ ImWn-®n-cn-
°p∂-Xpt]mse kq£n-°p-Ibpw sNøp-∂p.

IqSp-X¬ D-Zm-l-c-Wßƒ:

float val=0.12, b=5.234;

char k='A';

t{]m-{Km-an-s‚ {]-h¿-Ø-\-k-a-bØpw th-cn-b-_n-fp-Iƒ-°v {]m-cw-`-hn-e \¬-Im-hp--
∂XmWv. CXv ssU-\m-an-Iv {]m-cw-`hn-e \¬-I¬ F-∂v Adn-bs∏Sp∂p (dynamic

initialisation). Xmsg sImSp-Øn-cn-°p∂ {]kvXm-h-\-I-fn-ep-≈Xp t]mse Hcp {]tbm-
KsØ thcn-b-_n-fn-te°v Assk≥ sNøm≥ Ign-bpw.

float product = x*y;

float interest = p*n*r/100.0;

H∂ma-sØ {]-kv-Xm-h-\-bn¬ x, y F∂n-h {]h¿Ø\ ka-bØv Kp-Wn-®p- In-´p∂
^e-amWv product F∂- th-cnb-_n-fn-s‚ {]mcw-` hn-e. c-≠ma-tØXn¬ p*n*r/100.0;

F--∂Xns‚  ^eam-Wv, interest F-∂ th-cn-b-_n-fn-¬ kw-`-cn-°p∂-Xv.

ssU\m-anIv {]mcw`  hne-\¬Ip-tºmƒ Assk≥sa‚ v Hm∏-td-‰-dn\v h-e-Xp-h-i-Øp-
≈ F√m th-cn-b-_n-fp-Ifnepw km-[phm-b hn-e- D≠m-bn-cn-°-W-sa-∂Xv {i≤n-°p-I.
As√-¶n¬ A{]-Xo-£nX ^e-ß-ƒ AXv krjvSn-°p-w.

Const- B-Ivkkv- tam-Un-̂ b¿

 kw-Jy ÿn-cmw-K-ßƒ D-]-tbm-Kn-°p--Xn-t\-°mƒ \√ co-Xn A-h-bp-sS {]-Xo-I-ßƒ
D-]-tbm-Kn-°p--∂XmWv. D-Zm-l-c-W-ambn 3.14 A-s√-¶n¬ 22.0/7.0 F∂v -D-]-tbm-Kn-°p-
∂Xn-\v ]Icw pi F∂ {]-Xo-Iw \ap°v D-]-tbm-Kn-°mw. C-Xn-\mbn const F-∂ Io
thUv BWv D-]-tbm-Kn-t°-≠Xv. const F∂- kq-Nn-I]Zw (keyword) D-]-tbm-Kn-®v Hcp
{]XoImflI ÿncmwKw \n¿an-°p-tºmƒ B th-cn-b-_n-fn-s‚ hn-e {]-h¿-Ø-\- k-
ab-Øv am-‰w h-cp-Øm≥ I-gn-bm-Ø-Xm-bn-Xo-cp∂p. Xm-sg sIm-Sp-Ø-cn-°p-∂ {]-kv-Xm-
h-\ ]cn-K-Wn-°p-I.

120

xyz
Nn{Xw 6.3: thcn-b-_n-fn\p

{]mcw-`-hne \¬I¬
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float Pi=3.14;

Pi F-∂ Zimw-i-kwJym h-cn-b-_n-fn\v 3.14 F-∂ {]m-cw-`hn-e \¬-In-bn-cn-°p∂p. Pi

F-∂-Xn-s‚ aqeyw t{]m-{Km-an-s‚ {]-h¿-Ø-\- k-ab-Øv am-‰w h-cp-Øm-hp-∂XmWv.
Cu {]Jym-]-\sØ Xm-sg-]-d-bp∂- co-Xn-bn¬ \mw ]-cn-jvI-cn-®m¬ Pi bpsS hne
t{]m{Km-ans‚ {]h¿Ø-\-k-abw apgp-h≥ ÿnc-am-bn-cn-°mw.

const float pi=3.14;

C-Xn-s‚ hne ]n-∂o-Sv am-‰w h-cp-Øm≥ km-[ya√. th-cn-b-_n-fn¬ aqey-ßƒ tcJ-∏-
Sp-Øm\pw Xncn-s®-Sp-°m-\p≈ Ah-Imiw (read/write accessibility) ]-cn-jv-I-cn-®v Xncn-
s®-Sp-°pI F-∂Xv am-{X-am-°n am-‰p∂p. A-Xn-\m¬ const F∂-Xv H-cp B-Iv-kkv tam-
Un-^-b¿ Bbn {]h¿Øn-°p-∂p.

tkm^v‰vshb¿ hnI-kn-∏n-°p-tºmƒ henb t{]m{Km-ap-Iƒ hnI-kn-∏n-°p-∂Xv

kwbp‡ kwcw-`-ß-fm-bn-´mWv. Htc t{]m{Km-ans‚ ]e `mK-ß-fn¬ [mcmfw Bfp-

Iƒ tPmen sNøp-∂p-≠mIpw Ah¿ Htc thcn-b-_nƒ ]¶p-sh-°p∂p≠m-Imw.

CØcw kµ¿`-ß-fn¬ Hcmƒ thcn-b-_n-fns‚ D≈-S-°-Øn¬ hcp-Øp∂ am‰w as‰m-

cmƒ Xøm-dm-°p∂ tImUns\ tZmj-I-c-ambn _m[n-t®°mw. ChnsS a‰p-≈-h-cpsS {]h¿Øn thcn-

b-_n-fns‚ D≈-S-°sØ _m[n-°msX t\m°-Ww. const D]-tbm-Kn®v sIm≠v CXv sNøm≥ Ign-

bpw.

6.9.2 A-ssk≥-sa‚ v {]-kv-Xm-h-\Iƒ (Assignment statements)

H-cp th-cn-b-_n-fn-te-°v hn-e \¬-Ip-∂Xn-\m-Wv A-ssk≥-sa‚ v Hm-∏-tc-‰¿ (=) D]-
tbm-Kn-°p-∂Xv. Cß-s\ D-]-tbm-Kn-°p∂-Xn-\p-≈ {]-kv-Xm-h-\I-sf A-ssk≥-sa‚ v
{]-kv-Xm-h\ F∂-v hn-fn-°p∂p.

Xm-sg-]-d-bp∂- GsX-¶nepw co-Xn-I-fn¬ A-h F-gp-Xmw.

variable = constant;

variable1 = variable2;

variable = expression;

variable = function();

H∂-m-a-tØ-Xn¬ H-cp ÿn-cmw-Kw th-cn-b-_n-fn¬ kw-`-cn-°p∂p. c-≠m-a-tØ-Xn¬ th-
cn-b-_n-fn-s‚ hn-e as‰mcp th-cn-b-_n-fn¬ kw-`-cn-°p∂p. aq∂-m-a-tØ-Xn¬ ]Z-{]-tbm-
K-Øns‚ ^ew th-cn-b-_n-fn¬ kw-`-cn-°p-∂p. AXpt]mse \m-em-a-tØ-Xn¬ ^-Mv-
j≥ Xn-cn-®p-\¬-Ip∂- hn-e-bm-Wv th-cn-b-_n-fn-te°v kw-`-cn-°p-∂Xv. ^-Mv-j≥ F-∂
Bi-bsØ°p-dn-®v A-≤ym-bw 10¬ N¿® sNømw.

Assk≥sa‚ v {]kvXm-h-\-Iƒ°p≈ Nne DZm-l-c-W-ßƒ Xmsg sImSp-Øn-cn-°p∂p.

A = 15;

b = 5.8;

c = a+b;

d = (a+b) & (c+d)

r = sqrt (25);
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A-h-km-\w \¬-In-bn-cn-°p∂- D-Zm-l-c-W-Øn¬ sqrt ( ) F-∂Xv H-cp ^-Mv-j-\m-Wv. r

F∂- th-cn-b-_n-fn¬ 25 s‚ h¿K-aq-e-amb 5 B-Wv kw-`-cn-°-s∏-Sp-I.

A-ssk≥-sa‚ v {]-kv-Xm-h-\-I-fn¬ C-S-Xp-hi-Øv H-cp th-cn-b-_nƒ Xs∂ B-bn-cn-
°Ww. t{]m-{Kmw {]-h¿-Øn-°p-tºmƒ BZyw h-e-Xph-iw {]-h¿-Øn-®-ti-jw In-
´p∂- ^ew C-S-Xp-hi-sØ th-cn-b-_n-fn¬ (RHS) kw-`-cn-°-p∂p.

Xm-sg-Im-Wn-®n-cn-°p∂-Xp-t]m-se H∂-n¬ Iq-Sp-X¬ A-ssk≥-sa‚pIƒ Iq´n-t®¿Øv
Htc kabw sN-øm-hp-∂XmWv.

DZmlc-W-Øn\v -  x = y = z =13;

C-hn-sS 13 F∂ hne z,y,x F∂-o {Ia-Øn¬ aq∂-v th-cn-b-_n-fp-Iƒ°pw \¬-Ip∂p.
Assk≥-sa‚ v {]-kv-Xm-h-\-bv°p-ap-ºv th-cn-b-_n-fp-Iƒ {]-Jym-]n-®n-cn-°Ww. Hcp
thcn-b-_n-fn\v \mw hne \¬Ip-I-bm-sW-¶n¬ AXn-ep≈ ]gb hne am‰n ]pXnb
hne \¬I-p∂p.

C\w A\ptbmPys∏SpØ¬

Hcp hne \¬I¬ {]kvXmh\ \S∏nem°ptºmƒ RHS {]tbm-KØns‚ Um‰ C\w
LHS thcn-b_nfn¬ \n∂pw hyXykvXamImw, AXn\v c≠v km[yXIfp≠v. LHS-

ep≈ thcnb_nfns‚ Um‰ C\Øns‚ hen∏w RHS ep≈ thcnb_nƒ As√¶n¬
]Z{]tbm-KØnteXnt\°mfpw IqSpXemImw. Cu kmlNcy-Øn¬, RHS se
aqeyØns‚ Um‰ C\w LHS-se thcnb_nfnte°v Db¿Øs∏Sp∂XmWv (ssS∏v
s{]mtamj≥). Xmsg-bp≈ tImUv iIew ]cnKWn°pI:

int a=5, b=2;

float p, q;

p = b;

q = a / p;

ChnsS b bpsS Um‰ C\w ssS∏v s{]mtamj\neqsS float B°n am‰pIbpw 2.0
F∂Xv p bn¬ kq£n°pIbpw sNøp∂p. q=a/p F∂ {]kvXmh\bn¬ a bpsS
Um‰mC\w ssS∏v s{]mtamj≥ sNbvXpIgnbptºmƒ DØcw 2.5 F∂v  e`n°pIbpw
q bn¬ kq£nbv°s∏SpIbpw sNøpw.

LHS s‚ Um‰m-C-\Øns‚ hen∏w  RHS t‚Xnt\°mƒ Ipdhmbncn°mw F∂XmWv
c≠m-asØ km[yX. RHS s‚ hne (truncate) Npcp°n LHS \p A\pbtbm-Py-am°p∂p.
Xmsg-bp≈ tImUv CXv hni-Zo-I-cn-°p∂p.

float a=2.6;

int p, q;

p = a;

q = a * 4;

ChnsS p bpsS  hne 2 Dw q F∂Xv 10 BIp∂p. a*4 F∂ ]Z-{]-tbm-K-Øns‚ hne
ImWp-tºmƒ 10.4 F∂v e`n°p∂p. F∂m¬ q int C\Øn¬s∏´-Xn-\m¬ 10 am{Xta
AXn¬ kq£n°q. Hm∏-td-‰-dp-I-fpsS Um‰ C\-ßfn¬ tN¿®bn√msX hcp-tºmƒ
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B{K-ln-°p∂ ̂ ew e`n-°p-∂-Xn-\mbn t{]m{Kma¿°v _mly-C\w am‰¬ coXn {]tbm-
Kn-°m-hp-\-\-Xm-Wv.

Xmsgs°mSpØncn-°p∂ t{]m{Kmw iIew {i≤n°pI.

int p=5, q=2;

float x, y;

x = p/q;

y = (x+p)/q;

apIfnse tImUv iIew {]h¿Øn®p Ignbptºmƒ x s‚ hne 2.0 , y bpsS hne 3.5

Bbn-cn-°pw. p/q F∂ ]Z-{]-tbmKw Hcp ]q¿ÆkwJym ]Z-{]-tbmKw BbXn\m¬
AXns‚ ^e-ambn 2 e`n-°p-Ibpw, ^vtfm´nwKv t]mbn‚ v hnebmbn x ¬ kw`cn-°-
s∏SpIbpw sNøp∂p. X+p {_m°‰n\IØv BbXn\m¬ ap≥KW\ e`n°p∂p. xs‚
C\w float BbXn\m¬ p ssS∏v {]tamj≥ sNøpIbpw ̂ ew 7.0 F∂v e`n°pIbpw
sN-øpw. ]n∂oSv 7.0 lc-W-{In-b-bpsS H∂masØ Hms∏d‚ v B°n lcW{Inb
\SØp∂p q  s\ float B°n am‰n ^ew 3.5 F∂v e`n°pIbpw sNøp∂p. \ap°v
p /q s‚ ̂ ew Zim-i-kw-Jy-bmbn x ¬ kw`cn°p∂Xn\v ssS∏v ImÃnMv D]tbmKn®v
Xmsg∏dbp∂ coXnbn¬ {]kvXmh\ am‰n FgpXmhp∂XmWv.

x=(float)p/q; or x=p/(float)q;

6.9.3 C≥]p´v {]kvXmh\Iƒ (Input statement)

t{]m{Kmans‚ {]h¿Ø\kabØv D]tbm‡mhn\v Um‰ saΩdnbn¬ kw`cn°p-
∂Xn\v D]tbmKn°p∂ {]kvXmh\Iƒ C≥]p´v {]kvXmh\Iƒ F∂dnbs∏Sp∂p.
sK‰v {^w, FIvkv{Sm£≥ F∂o t]cpIfnednbs∏Sp∂ >> Hm∏td‰dmWv  C≥]p´v
Hm∏td‰¿ F∂pw \mw I≠--XmWv. Um‰ kq£nt°≠ RAMse ÿm\hpw C≥]p´v
\¬Ip∂ D]IcWhpamWv C≥]p v́ Hm∏td‰dpsS c≠v Hms]d‚pIƒ. Hcp AwKoIrX
C≥]p´v D]IcWamb Iot_m¿-Un¬ \n∂v hcp∂ XpS¿®bmb Um‰m {]hmlsØ
thcn-b-_n-fp-Iƒ kqNn-∏n-°p∂ saΩdn ÿm\-ß-fn¬  kw`cn°-s∏Sp∂p.. c++ Hcp
H_vPIv‰v Hmdnb‚Uv ̀ mjbmb-Xn\m¬ Iot_m¿Uv Hcp AwKo-IrX C≥]p´v kv{Sow
D]-I-c-W-ambmWv IW°m°s∏Sp∂Xv. kn C≥ (cin) F∂ t]cnep≈ Hcp H_vPIv‰v
Bbn Xncn-®-dn-b-s∏-Sp-Ibpw sNøp-∂p. Hcp C≥]p´v {]kvXm-h-\-bpsS efn-X-amb
cq]w Xmsg sImSp-Øn-cn-°p-∂p.

streamobject >> variable;

Io t_m¿Uv Hcp C≥]p´v D]IcWambn \mw D]tbmKn°p∂Xn\m¬ apIfn¬
]d™ hmIy-L-S -\ -
bn¬ stream object \p
]Icw cin F∂p Fg-
pXp∂p. >> F∂ Hm∏-
td-‰-dn\p \n¿_‘-am-
bpw Hcp thcnb_nƒ
Xs∂-bmIWw Hm∏d‚ v
Bbn D]-tbmKnt°- Nn{Xw 6.4 C++ se C≥]p´v {Iaw

>>cin

H_vPIvSv

FIvkv{Sm£≥
Hm∏-td-‰¿

num  F∂

thcn-b-_nƒ

2000
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≠Xv. DZmlcWØn∂v Xmsg ]dbp∂ {]ÿmh\ Iot_m¿Un¬ \n∂v Um‰m
kzoIcn°pIbpw Num F∂ thcnb_nfn¬ kq£n°pIbpw sNbp∂p.

cin>>num;

Um‰ Io t_m¿Un¬ \n∂pw kzoIcn®v Fßs\ thcnb-_n-fn¬ kw`-cn-°p∂p F∂v
Nn{Xw 6.4. ¬ ImWn-®n-cn-°p-∂p.

6.9.4 Hu´v]p´v {]kvXm-h\Iƒ (Output statements)

GsXmcp Hu´v]p´v D]I-cWØneqsSbpw D]-tbm-‡m-°ƒ°v ̂ ew e`yam-°p-∂Xm-
Wv Hu´v-]p´v {]kvXm-h\. ]p´v Sp As√-¶n¬ C≥tk¿-j≥ F∂o t]cpI-fn¬ Adnb-
s∏-Sp∂ Hm∏td‰dmWv Cu {]h¿Ø-\-Øn\v D]-tbm-Kn-°p-∂Xv. ChnsS Hu´v]p´v
sNtø≠ Um‰bpw Hu´v]p´v D]IcWhpamWv c≠v Hms]d‚pIƒ. Hu´v]p´v {]kvXm-
h-\-bpsS hmIy-L-S\ CXmWv.

streamobject << data;

stream object GsX-¶nepw Hu´v]p´v D]-I-c-W-am-Imw. Data Hcp ÿncmw-Ktam Hcp
thcn-b-_ntfm As√-¶n¬ Hcp ]Z-{]-tbm-Ktam BImw. tamWn‰¿ BWv km[mcW
D]tbm-Kn°p∂ Hu´v]p´v D]-I-cWw. C++ ¬ cout (kn Hu´v F∂v D®-cn-°p∂p)
F∂XmWv tamWn‰dns\ kqNn∏n°p∂ H_vPIv‰vs‚ t]cv. tamWn-‰¿ Hu´v]p´v D]-
I-c-W-ambn D]-tbm-Kn-°p∂ Nne Hu´v]p´v {]kvXm-h-\-Iƒ°p≈ DZm-l-c-W-ß-fmWv
Xmsg ]d-bp-∂-h.

cout << num;

cout << "hello friends";

cout << num+12;

H∂maØ {]kvXm-h\ num
s‚ hne tamWn-‰-dn¬ {]Z¿in-
∏n-°p∂p. c≠matØXv hello

friends F∂ kv{SnwKv {]Z¿in-
∏n -°p∂p. Ahkm\tØ-
Xn¬ num t\mSpIqSn 12 Iq´n
In´p∂ ^ew {]Z¿in-∏n-°p-
∂p. (num ¬ kwJy-bm-sW∂v
Icp-Xp-I). saΩdn ÿm\w num ¬ \n∂v Um‰ Fß-s\-bmWv stream object (tamWn-
‰¿)¬ tN¿Øncn-°p-∂Xv F∂v Nn{Xw 6.5. ¬ ImWn-®n-cn-°p-∂p.

Nn{Xw 6.5:  C++se Hu´v]p´v {Iaw

H_vPIvSv
C≥tk¿j≥

Hm∏-td-‰¿

num F∂
thcn-b-_nƒ

tSm°-Wp-I-fmb cin Dw cout Dw Inth-Up-I-f-√. C++ `mj-bpsS `mK-a-√m-Ø ap≥

\n¿h-NnX hm°p-I-fm-Wn-h. D]-tbm-‡m-hn\v Chsb ]p\¿ hymJym\w sNøm-\mhp-

∂-Xm-Wv. C++ ̀ mj-bpsS sse{_-dn-bn¬ \n¿∆-Nn-®n-́ p≈ ASn-ÿm-\-hm-°-mWn-Xv. hy‡-

ambn ]d-bp-I-bm-sW-¶n¬ ap≥ \n¿h-NnX hm°p-Isf ]p\¿hym-Jym\w sNbvXv am‰m-

h-iy-ßƒ°v D]tbm-Kn-°p-∂Xv A]-I-S-I-chpw Nn¥m-°p-g∏w hcp-Øp-∂-Xp-am-Wv. CXv Hgn-hm-

t°-≠-Xm-Wv. F√m ap≥ \n¿h-NnX sFU‚n ̂ b-dp-I-sfbpw  Ioth¿Up-Isf t]mse Icp-Xp-∂-

XmWv kpc-£n-Xhpw Gfp∏-hp-amb coXn.



192

6 Um‰-bp-sS X-c-ßfpw Hm-∏-td-‰-dp-Ifpw

I/O Hm∏-td-‰-dp-I-fpsS kwtbm-P\w

\ap°v x,y,z F∂o aq∂p t]cpIfnembn Um‰ C≥]p´v sNøp∂Xn\mbn

cin>>x;

cin>>y;

cin>>z;

Cßs\ 3 {]kvXmh\Iƒ D]tbmKn°mw; Xmsg ]dbp∂ coXnbn¬ Ch aq∂pw
Iq´n tbmPn-∏n®v H‰ {]kvXmh\bmbn D]tbmKn°mhp∂XmWv.

cin>>x>>y>>z;

H∂n¬IqSpX¬ C≥]p´v Hu´v]p´v Hm∏td‰-dp-Iƒ H‰ {]kvXmh\bn¬ D]tbmKn°p-
∂Xn\v kwtbm-Pn∏n®v D≠m-°p-tºmƒ Hm^v C≥]p´v Hu´v]p´v Hm∏td‰dpI-fpsS
kwtbm-P\w F∂p ]dbp∂p. C≥]p´v Hm∏-td-‰-dp-Iƒ sNøptºmƒ BZyw \¬Ip∂
hne BZysØ thcnb_nfn\v e`n°pw. c≠matØ hne c≠matØXn\v Aßs\
CSØp\n∂v hetØ°v hne e`n°pw. DZmlcWambn cin>>x>>y>>z; H∂maXv \¬-
Ip∂ hne x \pw c≠matØXv y °pw aq∂matØXv z \pw e`n°pw. {]h¿Ø\ka-
bØv hne\¬Iptºmƒ thcnb_n-fpIfpsS hne-Iƒ XΩn¬ th¿Xncn°p∂Xn\v
kvss]kv, _m¿, Sm_v, As√¶n¬ F‚¿ Io Ch GsX¶nepw D]tbm-Kn°mw.

CXpt]mse H∂ne[nIw thcnb_nfpIfpsS hne-Iƒ tamWn‰dn¬ ImWn-°p∂-
Xn\mbn Xmsg ]dbp∂ coXn D]tbmKn°mw.

cout<<x<<y<<z;

thcn-b-_n-fp-Iƒ ÿncmw-K-ßƒ ]Z-{]-tbm-K-ßƒ F∂nh Hcpan®v Hu´v]p´v sNøm-
\mbn  Xmsg ]dbp∂ coXn D]tbmKn°mw

cout<<"The number is “<<z;

Hu´v]p´v Hm∏-td-‰-dp-Iƒ kwtbm-Pn-∏n®v D]-tbm-Kn-°p-tºmƒ  he-Øp-\n∂v CS-tØ-
°mbncn°pw Hu´v]p´v hne-Iƒ {Ia-am-°p-∂-Xv. Xmsg sImSp-Øn-cn-°p∂ tImUv
iIew {i≤n-°p-I.

int x=5;

cout<<x<<'\t'<<++x;

Hu´v]p´v : 6 6

Hu´v]p´v 5 6 F∂v Bbn-cn-°n-√.

<<,>> Hm∏td‰dpIsf Htc {]kvXm-h\bn¬ D]tbmKn°m≥ Ignbn√ F∂Xv {i≤n-
°p-I. x=y=z=5; F∂ {]kvXmh\bn¬ = Hm∏td‰¿ kwtbm-Pn-∏n®p D]-tbm-Kn-®n-cn-
°p-∂p. ChnsSbpw heØp\n∂v CStØm´mWv kwtbm-P\w \S-°p-∂-Xv.

6.10 Hcp C++ t{]m{Kmans‚ LS\ (Structure of a C++ program)

CXp-hsc N¿® sNbvX {]kvXm-h-\-Iƒ D]-tbm-Kn®v eLp-hmb {]iv\-ßƒ ]cn-l-
cn-°m-hp∂ ÿnXn-bn¬ \mw Ct∏mƒ FØn°gn™p. F∂m¬ Hcp Iq´w {]kvXm-
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h-\-Iƒ am{Xw tN¿∂m¬ Hcp t{]m{Km-am-Ip-I-bn-√. C++ t{]m{Kman\v Hcp khn-
tij LS-\-bp-≠v. AXv Ht∂m AXne[nItam ^¶vj\pIfpsS tiJcamWv. ^Mv-
j≥ F∂m¬ Hcp t]cn¬ kzcq]n®ncn°p∂Xpw Hcp {]tXyI Imcyw sNøp∂Xn\m-
bpap≈ {]kvXmh\IfpsS Iq´amWv. Hcp C++ t{]m{Kman¬ H∂ne[nIw ̂ ¶vj\pIƒ
D]tbmKn°p∂Xn\m¬ Ah Hmtcm∂pw A\-\y-amb t]cpIfn¬ Bbncn°Ww
Xncn-®-dn-b-s∏-tS-≠Xv. F√mt{]m{Kmanepw G‰hpw AXym--h-iy-ambn D≠mbncnt°≠
^¶vj-\mWv main() ̂ Mv-j≥.

Hcp C++ t{]m{Kmans‚ LS\ Xmsg sImSp-Øn-cn-°p∂p

#include <header file>

using namespace identifier;

int main()

{

statements;

:

:

:

return 0;

}

H∂m-asØ hcnsb {]o ˛ s{]mk- ¿ \n¿t±-iw F∂pw c≠m-asØ hcnsb s\bnw
kvt]kv {]kvXm-h\ F∂pw -hn-fn-°p-∂p. aq∂masØ hcnbn¬ ^Mvj≥ slUdpw
XpS¿∂p≈ hcn--I-fn¬ Hcp tPmUn {_m°-‰p-Iƒ°p-≈n¬ D≈ Hcp Iq´w {]ÿm-h-
\-I-fpamWv AS-ßn-bn-cn-°p-∂-Xv.

t{]m{Km-anse Cu Hmtcm `mKßfpw \ap°v N¿® sNømw.

6.10.1 {]os{]m-k- ¿ \n¿t±ißƒ (Preprocessor directive)

{]o t{]mk ¿ \n¿t±-ißtfmSp IqSnbmWv Hcp C++ t{]m{Kmw Bcw-`n-°p-∂-Xv.Ch
Iwss]edn\p≈ \n¿tZi {]kvXm-h-\-I-fm-Wv. Iwssº-te-j≥ Bcw-`n-°p-∂-Xn\p
apºv Issº-e¿ sNtø-≠p∂ Imcy-ßƒ CXv \n¿t±-in-°p-∂p. t{]m{Kmw {]kvXm-h-
\-Iƒ A√m-ØXpw F∂m¬ t{]m{Km-an¬ Dƒs∏-´n-´p-≈-Xp-amb hcn-I-fmWv {]os{]m-
k- ¿ \n¿t±-i--ßƒ. Cu hcn-Iƒ Ft∏mgpw # Nn”tØmSp IqSn-bmWv XpS-ßp-∂-
Xv. t{]m{Km-an\v Bh-iy-amb kuI-cy-ßƒ e`y-am-°m≥ C++ sse{_-dnbnse io¿jI
^b-epIsf  #include F∂p-XpS-ßp∂ {]ot{]m-k- ¿ \n¿t±-iw D]tbm-Kn®v _‘n-
∏n-°p-∂p. Cu hcn-I-fpsS Ahkm\w A¿≤-hn-cmaw (;) Bhiyan√. hnhn[ io¿jI
^bep-Iƒ°v th≠n hyXykvX  #include {]kvXm-h-\-Iƒ D]-tbm-Kn-°-Ww.  #de-

fine, #undef apX-embh a‰p Nne {]ot{]m-k- ¿ \n¿t±-i--ß-fm-Wv.

6.10.2 slU¿ ̂ bepIƒ (Header files)

^wKvj\pIƒ, H_vPŒpIƒ ap≥\n¿h-NnX ˛ cq]o-IrX Um‰C\ßƒ F∂nh-sb-
°pdn®p≈ hnhcßƒ Iss]-edn-t\m-sSm∏w e`y-am-bn-´p-ff io¿jIw-am-bn-´p≈
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io¿jI ^bepIfn¬ ASßn-bn-cn-°p∂p. sse{_-dn-bn¬ kq£n-®n-´p≈ CØcw
\nc-h[n ^b-ep-Iƒ C++ t{]m{Km-ap-Isf ]n¥p-W-bv°p-∂p. CØcØnep≈
GsX¶nepw hnhcßƒ Bhiyap≈ t{]m{Km-apIfn¬ Ah D]tbmKn°p∂Xn\v
AXp-ambn _‘-s∏´ slU¿ ^b-¬ Dƒs∏-Sp-ØWw. DZm-l-c-W-Øn\v ap≥ \n¿h-
NnX H_vP-IvSp-I-fmb cin, cout F∂nh \ap°v D]-tbm-Kn-t°-≠-Xmbn hcp-tºmƒ
t{]m{Km-ans‚ XpS-°-Øn¬ Xmsg ]d-bp∂ {]kvXm-h-\- \Ωƒ D]-tbm-Kn-°-Ww.

#include <iostream> F∂ slU¿ ^b-en¬ cin, cout F∂o H_vP-IvSp-I-fpsS hnh-c-
ßƒ AS-ßn-bn-cn°pw. slU¿ ^b-ep-Iƒ°v h FIvÃ≥-j≥ Ds≠-¶nepw GCC ¬
AXp D]-tbm-Kn-°-cp-Xv. ]t£ S¿t_m C++ IDE t]mse-bp≈ a‰p Nne Iwss]-e-
dp-Iƒ°v Cu FIvÃ≥j≥ \n¿_-‘-am-Wv.

6.10.3. s\bnw-kvt]kv F∂ Bibw (Concept of namespace)

Hcp t{]m{Km-an¬ Htc hym]vXn-bn¬ Htc t]cn-ep≈ H∂n-e-[nIw sFU‚n ^b-dp-
Iƒ (thcn-b-_n-fp-Iƒ As√-¶n¬ ^wMvj-\p-Iƒ) D≠m-bn-cn-°m≥ ]mSn-√. DZm-l-c-
W-Øn\v \ΩpsS ho´n¬ ct≠m AXn-e-[n-Itam Bfp-Iƒ°v (As√-¶n¬ Poh-Pm-e-
ßƒ°v) Htc t]cp-≠m-hn-√. Aß-s\-bp-s≠-¶n-¬ Xo¿®-bmbpw ho´n-\p-≈n¬ Ahsc
t]cp sIm≠v Xncn-®-dn-bpI F∂Xv hnj-a-I-c-am-Ipw. AXp-sIm≠v \ΩpsS ho´n¬
Hmtcm t]cpw A\\y-am-bn-cn-°-Ww. F∂m¬ \ΩpsS Ab¬]-°-sØ ho´n¬ kam-
\-amb t]cp≈ Hcmƒ (As√-¶n¬ Poh-Pm-ew) D≠m-bn-cn-°mw. AXmXv ]cn-[n-°p-
≈n¬ hy‡n-Isf t]cp sIm≠v Xncn-®-dn-bp-∂-Xn\v CXv bmsXmcp Bi-b-°p-g-∏-hp-
ap-≠m-°n-√. ]t£ ]pdta \ns∂mcp hy‡n°v t]cp am{Xw D]-tbm-Kn®v sIm≠v
Chsc Xncn-®-dn-bm≥ Ign-bn-√. AXn-\mbn ho´p-t]cp IqSn ]cm-a¿in-t°-≠-Xp-≠v.

s\bnw kvt]kv F∂ Bibw ho´p-t]-cn\p kam-\-am-Wv. Hcp {]tXyI s\bnwkv
t]kp-ambn hyXykvX sFU‚n-̂ -b-dp-Iƒ _‘-s∏-́ n-cn-°p-∂p. Hmtcm C\hpw hyXy-
kvX-am-bn-cn-°p∂ Hcp KW-Øns‚ t]cm-Wn-Xv. thcn-b-_n-fp-Iƒ°pw ̂ wKvj-\p-Iƒ°p-
ambn {]tXyIw s\bnw kvt]kp-Iƒ krjvSn-°p-∂-Xn\v D]-tbm-‡m-hn\p A\p-hm-
Z-ap-≠v. Hcp s\bnw-kvt]-kn\p t]cp sImSp-°m≥ \ap°v Hcp sFU‚n-^-b¿ D]-
tbm-Kn-°mw. t{]m{Km-anw-Kn¬ D]-tbm-Kn-°p∂ LS-I-ßsf GXv s\bnw kvt]kn¬
Xnc-b-W-sa∂v using F∂ Ioth¿Uv kmt¶-Xn-I-ambn Iwss]-e-dn-t\mSv ]d-bp-∂p.
C++ ¬ standard F∂-Xns‚ Npcp-s°-gp-ØmWv std. cin, cout XpS-ßn a‰v ]e H_vP-
IvSp-Ifpw \n¿h-Nn-®n-´p-≈ Hcp s\bnw kvt]kv BWn-Xv. AXn-\m¬ Hcp t{]m{Km-
an¬ Ch D]-tbm-Kn-°-W-sa-¶n¬ std::cin, std::cout F∂ amXrI \mw ]n¥p-Stc-≠-Xm-
Wv. using name space std F∂ {]kvXm-h\ t{]m{Km-an¬ D]-tbm-Kn-°p-∂-Xn-eqsS
CØ-c-Øn-ep≈ hni-Z-amb ]cm-a¿i-ßƒ Hgn-hm-°m-hp-∂-Xm-Wv. AØ-c-samcp kml-
N-cy-Øn¬ Iwss]-e¿ cin, cout, endl  apX-em-b-h-bv°mbn Cu s\bnw-tk-]-kn¬ Xnc-
bp-∂p. cin, cout, endl As√-¶n¬ AXp-t]m-se-bp-f-fh Ft∏m-sgms° Hcp C++ t{]m{Km-
an¬ Iºyq-´¿ ImWp-∂pthm, Ahsb std::cin, std::cout, std::endl F∂nßs\ hyJym-
\n-°p-∂p.
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using name space std F∂ {]kvXm-h\ bYm¿∞-Øn¬ t{]m{Km-an-te°v Hcp ̂ wKvj-
\p-w Iq´n-t®¿°p-∂n-√, #include<iostream> F∂ \n¿t±-i-amWv cin, cout, endl AXp-
t]m-se-bp-f-fh Dƒs∏-Sp-Øp-∂-Xv.

6.10.4  main() ̂ Mv-j≥

F√m C++ t{]m{Kmanepw main() F∂p t]cp≈ ̂ Mv-j≥ Dƒs∏-´n-cn-°p∂p. t{]m{Km-
ans‚ {]h¿Ø\w Bcw-`n°p∂Xpw Ahkm\n°p∂Xpw main() ̂ Mvj\nemWv. a‰v-
GsX--¶nepw ^Mvj\pIƒ \mw t{]m{Kman¬ D]tbmKn°p∂ps≠¶n¬ Ahsb
hnfn°p∂Xv main() ̂ Mvj\n¬ \n∂mWv. km[mcWbmbn main() ̂ Mvj≥ apºmbn
Hcp Um‰ C\w D≠m--bn-cn-°pw. GCC -˛¬ CXv int Bbncn-°-Ww.

main () ^Mvjs‚ slU-dns\ XpS¿∂v Hcp tPmUn {_m°-‰p-Iƒ°p-≈n¬ Ht∂m
AXn-e-[n-Itam {]kvXm-h\Iƒ AS-ßnb ^Mvjs‚ N´-°qSpw D≠m-bn-cn-°pw. Cu
LS\ main ^Mv-js‚ \n¿hN-\w F∂v Adn-b-s∏-Sp-∂p. Hmtcm {]kvXmh\bpw Hcp
A¿≤-hn-cmaØn¬ ';' Ah-km-\n-°p-∂p. {]kvXmh\Iƒ \n¿h-ln-°m-hp-∂-htbm
\n¿h-ln-°m-\m-h-Ø-htbm BImw. Iºyq´¿ sNtø≠ Imcy-ßƒ°p≈ \n¿tZ-i-
ß-fmWv \n¿h-lW {]kvXm-h-\-Iƒ {]Xn-\n-[m\w sNøp-∂-Xv. \n¿h-ln-°m-\m-hmØ
{]kvXmh\Iƒ Iº-bn-e-dn-s\tbm t{]m{Km-asdtbm Dt±-in-®p-≈-h-bm-Wv. Ah hnh-
cm-[n-jvTnX {]kvXm-h-\-Iƒ BWv. main() ̂ wKvj\v D≈nse Ah-km-\sØ {]kvXm-
h\ return 0 F∂m-bn-cn-°pw. Cu {]kvXm-h-\-Iƒ \mw D]-tbm-Kn-®n-s√-¶nepw t{]m{Km-
an¬ AXv Hcp Xc-Øn-ep≈ ]niIpw hcp-Øp∂n-√. CXns‚ {]k‡n A[ymbw 10˛
¬ N¿® sNømw. Hmtcm {]kvXm-h-\-Ifpw ]pXnb hcn-I-fn¬ XpS-ß-W-sa∂v \n¿∫-
‘-an-√mØ-Xn-\m¬ C++ Hcp kzX{¥ cq]-Øn-ep≈ `mj-bm-Wv. AXp-t]mse Hcp
{]kvXm-h\°v H∂n¬ IqSp-X¬ hcn-Iƒ D]-tbm-Kn°m-hp-∂-Xm-Wv.

6.10.5 Hcp amXrI t{]m{Kmw

]q¿Æ-amb Hcp t{]m{Kmw \ap°v ]cn-tim-[n®v AXns‚ khn-ti-j-X-Iƒ hni-Z-
ambn ]cn-N-b-s∏-Smw. Cu t{]m{Kmw kv{Io\n¬ Hcp hmNIw {]Z¿in-∏n-°pw.

#include<iostream.h>

void main()

{

cout<<"Hello, Welcome to C++";

}

Xmsg ]d-bp∂ coXn-bn¬ Cu t{]m{Km-an\v Ggp hcn-I-fp-≠v.

hcn 1. {]o t{]mk ¿ \n¿tZiw  #include F∂Xv iostream.h F∂ slU¿ ̂ bens\
Cu t{]m{Kmapambn _‘n∏n°p∂p.

hcn 2. using name space std F∂ {]kvXm-h\ cout F∂ sFU‚n ̂ b-dns\ t{]m{Km-
an¬ e`y-am°p-∂p.
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hcn 3. t{]m{Kman¬ \n¿_‘ambpw D≠mbncnt°≠ sabn≥ F∂ ^Mvjs‚
slU¿

hcn 4. BZysØ {_m°‰v ({){]kvXmh\Iƒ XpSßp∂p F∂p ImWn°p∂p.

hcn 5. \mw t{]m{Kmw {]h¿Øn-∏n-°p-tºmƒ Cu Hu´v]p´v {]kvXm-h\ {]h¿Øn®v
Hello, welcome to C++ F∂v tamWn-‰-dn¬ {]Z¿in-∏n-°p-∂p. Cout  {]kvXm-h\
Cu t{]m{Kman¬ D]tbmKn°p∂Xn\v iostream F∂v slU¿ ^b¬
Dƒs∏SpØn-bn-´p-≠v.

hcn 6. return {]kvXm-h\ main() ^Mvjs‚ {]h¿Ø\w Ah-km-\n-∏n-°p-∂p. Cu
{]kvXm-h\ main ^Mvjs\ kw_-‘n-®n-S-tØmfw \n¿_-‘-a-√.

hcn 7. Ah-km\ {_m°‰v (}) Cu t{]m{Kmw Ahkm\n∏n®Xmbn kqNn∏n°p∂p.

6.11 t{]m{Kmw FgpXp∂Xn\p≈ am¿§ \n¿t±ißƒ

Hcp t{]m{Kmw tImUv bp‡n-k-lhpw kv]jvShpw sX‰p-Iƒ s]s´∂v Is≠-Øphm≥
Ign-bp-∂-Xp-am-sW-¶n¬ AXv Hcp \√ tkmgvkv tImUv Bbn-cn-°pw. t{]m{Km-ap-Iƒ
Fgp-Xp-tºmƒ Nne coXnIƒ ]n¥pScpIbmsW¶n¬ Cu khn-ti-j-X-Iƒ \ap°v
A\p-̀ -h-th-Zy-am°mw.

ssieo-]-c-amb t{]m{Km-ap-Iƒ Fgp-Xp-∂-Xn-\p≈ Nne am¿§ \n¿t±-i-ßƒ Cu `m-
KØv N¿® sNøp∂p.

sFU‚n^bdpIƒ°v tbmPn® t]cv \¬IpI.

Hcp tPmen-°m-cs‚ IngnhpIƒ°ptijapff iºfw \ap°v IW-°m-°Ww F∂n-
cn°s´. Xmsg ImWp∂ coXn-bn¬ \ap°v tImUv sNøm-hp-∂-Xm-Wv.

ChnsS A F∂Xv an® iºfhpw b samØ iºfhpw c BsI Ingnhpw BWv, F∂m¬
Cu t]cpIƒ Ah-bpsS D]-tbm-KsØ {]Xn-^-en-∏n-°p-∂n-√. CtX {]kvXmh\
Xmsg ]dbp∂ coXnbnembm¬  IqSpX¬ hy‡-ambncn°pw.

Net_Slary=Gross_Slary-Deduction;

ChnsS thcnb_nfpIfpsS t]cpIƒ AhbpsS aqeyhpambn s]mcpØap≈Xpw
s]s´∂v Hm¿Øncn°m≥ ]‰p∂XpamWv. Cu t]cp-Iƒ Ah-bpsS Dt±-iysØ {]Xn-
^-en-∏n-°p-∂p.CØcw t]cpIsf \yptamWnIv t]cp-Iƒ (mnemonic names) F∂p
hnfn°p∂p. t]cpIƒ kzoIcn°ptºmƒ Xmsg∏dbp∂ Imcyßƒ {i≤n°Ww.

1. thcnb_nfpIƒ, ^Mvj\pIƒ, s{]mko-U-dp-Iƒ F∂nh°v \√ \yptamWnIv
t]cpIƒ Xncs™Sp°mw.

DZm-l-cWw: avg_hgt, Roll_No, emp_code, Sum Of Digits, XpS-ßnbh

2. _‘s∏´ thcn-b-_n-fpIƒ°v \ne-hm-c-ap≈ ]n≥ hm°pIfpw, ap≥ hm°p-Ifpw
D]tbmKn°mw.

DZm-l-cWw: (aq∂v kwJy-Iƒ°m-bn) num1, num2, num3

3. t{]m{Kmans‚ XpS°Øn¬Xs∂ ÿncmw-Kßƒ°v t]cp-Iƒ \¬IpI.
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DZm-l-cWw: const float PI = 3.14;

hy‡hpw efn-Xhpamb {]tbm-Kßƒ D]tbmKn°pI

{]h¿Ø\kabw Ipdbv°p∂Xn\mbn t{]m{Km-ap-I-fpsS emfnXyw \jvS-s∏-Sp-Øp∂
{]h-WX Nne Bfp-Iƒ°p≠v. CXv Hgn-hm-t°-≠-Xm-Wv. Xmsg ]d-bp∂ DZm-l-
cWw ]cn-K-Wn-°p-I. x s\ ysIm≠v lcn®v-In´p∂ in„w ImWp∂Xn\v y=x-(x/n)*n;

F∂ {]kvXmh\ D]tbmKn°mw. CtX ImcyØn\mbn Xmsg ImWp∂ efn-Xhpw
kpµ-c-hp-amb tImUv D]-tbm-Kn-°m-hp-∂-Xm-Wv.

y=x%n;

AXp sIm≠v Hcp t{]m{Km-ans\ efn-Xhpw hy‡-hp-am-°p-∂-Xn\v efn-X-amb tImUp-
Iƒ D]-tbm-Kn-°p-∂-XmWv \√-Xv.

Bhiyap≈nSØv- Ia‚pIƒ D]-tbm-Kn-°p-I.

Hcp t{]m{Km-ans‚ apI-fn¬ hnh-cWw \¬Ip-∂-Xn\v Ia‚p-Iƒ hfsc {][m-\-s∏´
]¶v hln-°p-∂p. Ahsb t{]m{Km-ap-Isf hni-Zo-I-cn-°p-hm-\p≈ hcnI-fm-bn-´mWv
t{]m{Km-an-\p-≈n¬ Iq´n tN¿Øn-cn-°p-∂-Xv. Iss]-e-dp-Iƒ Ahsb Ah-K-Wn-°p-
∂p. C++ ¬ Ia‚p-Iƒ Fgp-Xp-∂-Xn\v c≠p- am¿§-ß-fp-≠v.

H‰hcn Ia‚ v: "//' Nn”-ß-fmWv H‰-hcn Ia‚p-Iƒ Fgp-Xm-\mbn D]tbmKn°p∂Xv.
Hcp hcnbn¬ // \v  tijap≈ hmIy-ßƒ Ia‚pIfmbn C++ Issºe¿
IW°m°p∂p.

JfinI Ia‚ v (multiline comment): /* \pw */ \pw CS-bn¬ FgpXp∂ F¥n-s\-bpw
Issºe¿ Ia‚ v Bbn IW°m°p∂p. Bb-Xn-\m¬ Hcp Ia‚n¬ F{X hcn-Iƒ
thW-sa-¶nepw Dƒs∏-Sp-Ømw. ]t£ t{]m{Km-an¬ Bhiyamb {]kvXm-h\Iƒ
Ia‚pIfn¬ Bbn t]mIm-Xncn°m≥ {]tXyIw {i≤nt°≠XmWv.

Ia‚p-Iƒ \¬Ip-tºmƒ Xmsg ]dbp∂ Imcyßƒ {i≤n°Ww

• t{]m{Kmans‚ XpS°Ønep≈ Ia‚pIƒ t{]m{Kmans‚ Dt±-iysØ kw{K-ln-°p-
∂-Xm-bn-cn-°-Ww.

• Hmtcm thcnb_nfpw, ÿncmw-Khpw {]Jym-]n-°p-tºmƒ Ia‚p-Iƒ D]-tbm-Kn°pI.

• k¶o¿W-amb t{]m{Kmw L -́ßƒ hniZoIcn°p∂Xn\v Ia‚pIƒ D]tbmKn°pI.

• t{]m{Kmw FgpXp∂ ka-bØp Xs∂ Ia‚pIƒ Dƒs∏-Sp-Øp-∂-XmWv \√-Xv.

• efn-Xhpw hy‡hpambn Ia‚pIƒ FgpXpI.

C‚t‚js‚ BhiyIX

Iºyq-´¿ t{]m{Km-anw-Kn¬ t{]m{Kmw LS\ hy‡-am-°p-∂-Xn\v tImUp-Iƒ am¿Pn-
\n¬ \n∂pw \n›nX AI-e-Øn¬ Fgp-Xp∂ k{º-Zm-b-ap-≠v. CXns\ C‚t‚-j≥
F∂v ]d-bp-∂p. CXv {]kvXm-h-\-I-fpsS hmb\ kpK-a-am-°p-Ibpw t{]m{Km-an\v hy‡X
hcp-Øp-Ibpw sNøp∂p.

CXv t{]m{Km-anse {]kvXm-h-\-IfpsS hnhn[ \ne-Isf kqNn-∏n-°p-∂p.
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C≥‚-t‚-j≥

JfinI Ia‚v

H‰-hcn Ia‚v

Cu am¿§ \n¿t±-i-ßfpsS D]-tbmKw ASpØ `mK-Øp≈ t{]m{Km-ap-I-fn¬ \nco-
£n-°m-hp-∂Xm-Wv.

t{]m{KmapIƒ

t{]m{Kmw 6.1 Hcp ktµiw {]Z¿in-∏n-°p-∂p.

tImUnwKv am¿K-\n¿tZ-i-ßƒ A\p-k-cn®v Nne {]iv\-ßƒ \n¿≤m-cWw sNøp-∂-
Xn-\p-ff t{]m{Km-ap-Iƒ \ap°v Ct∏mƒ Fgp-Xmw. X∂n-cn-°p∂ tImUp-Iƒ t{]m{Km-
ans‚ `mK-a-√.

t{]m{Kmw 6.1 Hcp ktµiw ImWn°p∂Xn\v

/* This program displays the message

"Smoking is injurious to health"

on the monitor */

#include <iostream.h> // To use the cout object

void main()//program begins here

{ //The following output statement displays a message

cout << "Smoking is injurious to health";

} //end of the program

  t{]m{Kmw 6.1 {]h¿Øn-°p-tºmƒ Xmsg sImSp-Øn-cn-°p∂ Hu´v]p´v
e`n-°pw.

Hu´v]p´v :

Smoking is injurious to health

A≤ymbw 7se DZm-l-c-W-ß-fn¬ C‚-t‚-js‚ D]-tbmKw IqSp-X¬ hnh-cn-®n-cn-°p-
∂p.

t{]m{Kmw 6.2 D]-tbm-‡m-hn¬ \n∂v c≠p ]q¿Æ kwJy-Iƒ kzoI-cn-°p-Ibpw Ah-
bpsS XpI I≠p]n-Sn-°p-Ibpw ^ew {]Z¿in-∏n-°p-Ibpw sNøp-∂p.

t{]m{Kmw 6.2: c≠v ]q¿ÆkwJyIfpsS XpI I≠p]nSn°m≥

#include<iostream.h>

{ //Program begins

/* Two variables are declared to read user inputs and the variable

sum is declared to store the result

*/

int num1, num2, sum;
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cout<<"Enter two numbers: "; //Prompt for input

cin>>num1>>num2; //Cascading to get two numbers

sum=num1+num2; //Assignment statement to find the sum

cout<<"Sum of the entered numbers = "<<sum;

/* The result is displayed with proper message.

Cascading of output operator is utilized */

return 0;

}

t{]m{Kmw 6.2 s‚ Hcp amXrI Hu´v]p´v NphsS sImSp-Øn-cn-°p-∂p.

Hu´v]p´v :

Enter two numbers: 5 7

Sum of the entered numbers = 12

\ap°v as‰mcp {]iv\w ]cn-K-Wn-°mw. XpS¿®-bmb aq∂p aqey-\n¿W-b-ß-fn¬ Hcp
hnZym¿Yn°v aq∂v kvtImdp-Iƒ e`n-®p. Hcp {]h¿Øn-bnse IqSnb kvtIm¿ 20
BWv. hnZym¿Yn-bpsS icm-icn kvtIm¿ I≠p-]n-Sn-°p-I.

t{]m{Kmw 6.3 : aq∂p CE kvtImdpIfpsS icmicn I≠p]n-Sn-°p∂--Xn\v

#include<iostream.h>

void main()

{

int score_1, score_2, score_3;

float avg;

//Average of 3 numbers can be a floating point value

cout << "Enter the three CE scores: ";

cin >> score_1 >> score_2 >> score_3;

avg = (score_1 + score_2 + score_3) / 3.0;

/* The result of addition will be an integer value. If 3 is written

instead of 3.0, integer division will be performed and will not get

the correct result */

cout << "Average CE score is: " << avg;

}

CE kvtIdp-I-fmbn 17,19,20 F∂nh \¬Ip-tºmƒ t{]m{Kmw 6.3 Xmsg-bp-ff Hu´v]p´v
\¬Ip-∂p.

D]-tbm-‡m-hns‚ C≥]p-´p-

Iƒ kvt]kv D]-tbm-Kn®v
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Enter the three CE scores: 17 19 20

Average CE score is: 18.666666

icm-icn hne ImWp-∂-Xn-\mbn hne-\¬I¬ {]kvXm-h-\, hne \¬I¬ Hm∏-td-‰-
dns‚ (=) he-Xp-`m-KØv Hcp ]Z-{]-tbmKw D]-tbm-Kn-°p-∂p. Cu ]Z-{]-tbm-K-Øn¬
c≠p+ Hm∏-td-‰-dp-Ifpw Hcp / Hm∏-td-‰-dp-ap-≠v./ Hm∏-td-‰¿°v + Hm∏-td-‰-dn-\p-ta-ep-ff
ap≥K-W-\, k¶-e-\-Øn-\mbn Bh-cW Nn”-ßƒ D]-tbm-Kn®v am‰w hcp-Øp-∂p.
k¶-e\ Hm∏-td-‰-dp-I-fpsS Hm∏-d‚-p-I-sf√mw  int C\w Um‰-bm-bp-Xp-sIm≠pXs∂
^ehpw C‚n-P¿ Bbn-cn-°pw. Cu C‚n-P¿ ^esØ 3 sIm≠p KpWn-°ptºmƒ
Hu´v]p´v ho≠p-samcp C‚n-P¿  Bbn-cn-°pw. Aßs\bmbn-cp-s∂-¶n¬ t{]m{Kmw
6.3s‚ Hu´v ]p´v 18 BIp-am-bn-cp-∂p. AXv IrXy-am-Ip-I-bn-√. AXn-\m¬ / Hm∏-td-‰-
dpsS c≠m-asØ Hm∏-td-‰-dmbn 3.0 F∂ Zimwi ÿncmwKw D]-tbm-Kn-°p-∂p. CXv
Um‰m C\w Db¿Ø-en-eqsS C‚n-P¿ AwisØ  float B°p-∂p.

Hcp hrØ-Øns‚ Bcw  'r' F∂p \¬In AXns‚ hnkvXo¿Whpw Np‰-fhpw IW-°p-
Iq-́ p-hm≥ \nß-tfmSv A`y¿Yn-°p∂p F∂n-cn-°-s´. \ap°dnbm-hp-∂-Xp-t]mse hrØ-
Øns‚ hnkvXo¿Ww 

π

r2 F∂ ka-hmIyw D]-tbm-Kn®pw, Np‰-fhv 2

π

r D]-tbm-Kn®pw
(ChnsS 

π

=3.14) amWv IW-°m-°p-∂-Xv. t{]m{Kmw 6.4 Cu {]iv\w ]cn-l-cn-°p-∂p.

t{]m{Kmw 6.4: X∂n-cn -°p∂ Bc-Øn\v A\p-k-cn®v Hcp hrØ-Øns‚
hnkvXo¿Whpw Np‰-fhpw I≠p-]n-Sn-°m≥ th≠n.

#include <iostream>

using namespace std;

int main()

{

const float PI = 22.0/7; //Use of const access modifier

float radius, area, perimeter;

cout<<"Enter the radius of the circle: ";

cin>>radius;

area = PI * radius * radius;

perimeter = 2 * PI * radius;

cout<<"Area of the circle = "<<area<<"\n";

cout<<"Perimeter of the circle = "<<perimeter;

return 0;

}

t{]m{Kmw 6.4s‚ Hcp amXrI Hu´v]p´v Xmsg sImSp-Øn-cn-°p-∂p.

Enter the radius of the circle: 2.5

Area of the circle = 19.642857

Perimeter of the circle = 15.714285

AreabpsS hne {]Z¿in-
∏n® tijw"  \n '  F∂
FkvtI]v koIz≥kv Hcp
]pXnb hcn-bn-te°v  I¿k-
dns\ sIm≠p-t]m-Ip-∂p.
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t{]m{Kmw 6.4s‚ Ah-km-\sØ c≠v Hu´v]p´v {]kvXm-h-\-Iƒ c≠p ^e-ß-sfbpw
hyXykvX hcn-I-fn-embn {]Z¿in-∏n-°p-∂p. Ah-km-\sØ Hu´v]p´v {]kvXm-h\
{]h¿Øn-°p-∂-Xn\p apºmbn F∂ FkvtI∏v koIz≥kv I¿k-dns\ ]qXnb hcn-
bn-te°v hcp-Øp-∂p.

shdpw ]eni IW-°m-°p∂Xn\v as‰mcp t{]m{Kmw \ap°v FgpXn t\m°mw. \ap-°-
dn-bm-hp-∂Xp t]mse ^ew IW-°m-°p∂Xn\mbn aqe-[-\w, ]en-i-bpsS iX-am-
\w, Imem-h[n F∂nh C≥]p´v Bbn \¬tI-≠-Xm-Wv.

t{]m{Kmw 6.5: shdpw ]eni I≠p-]nSn-°pI

#include <iostream>

using namespace std;

int main()

{

float p_Amount, n_Year, i_Rate, int_Amount;

cout<<"Enter the principal amount in Rupees: ";

cin>>p_Amount;

cout<<"Enter the number of years for the deposit: ";

cin>>n_Year;

cout<<"Enter the rate of interest in percentage: ";

cin>>i_Rate;

int_Amount = p_Amount * n_Year * i_Rate /100;

cout << "Simple interest for the principal amount "

<< p_Amount<<" Rupees for a period of "<<n_Year

<< " years at the rate of interest "<<i_rate

<< " is "<<int_Amount<<" Rupees";

return 0;

}

t{]m{Kmw 6.5s‚ Hcp amXrI Hu´v]p´v Xmsg sImSp-Øn-cn-°p-∂p.

Enter the principal amount in Rupees: 100

Enter the number of years for the deposit: 2

Enter the rate of interest in percentage: 10

Simple interest for the principal amount 100 Rupees for a

period of 2 years at the rate of interest 10 is 20 Rupees

t{]m{Kmw 6.5se Ah-km-\sØ {]kvXm-h-\-bmWv Hu´v]p´v {]kvXm-h-\. CXv \mep
hcn-I-fn-embn k÷o-I-cn-®n-cn-°p-∂p. Hmtcm hcn-bp-sSbpw Ah-km-\-Øn¬ A¿≤-
hn-cmaw C√ F∂Xp {]tXyIw {i≤n-°p-I. AXn-\m¬ CXv H‰ {]kvXm-h-\-bm-bn-
´mWv ]cn-K-Wn-°-s∏-Sp-∂-Xv. t{]m{Kmw {]h¿Øn-°p-tºmƒ \nß-fpsS Iºyq-´¿
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tamWn-´-dns‚ hen-∏-Øn\pw sdk-eq-j\pw A\p-k-cn®v H∂n-e-[nIw hcn-I-fn-embn
{]Z¿in-∏n-°-s∏-Sp-∂p.

t{]m{Kmw 6.6 Hcp Xm]-\ne ]cn-h¿Ø\ {]iv\w ]cn-l-cn-°p-∂p. Xm]-\ne Un{K-
sk¬jy-kn¬ C≥]p´v Bbn \¬Ip-Ibpw Hu´v]p´v XØp-ey-amb ^mc≥ lo‰nepw
Bbn-cn-°pw.

t{]m{Kmw 6.6: Xm]-\ne sk¬jy-kn¬ \n∂pw ^mc≥lo-‰n-te°v ]cn-h¿Ø\w
sNøm≥ th≠n

#include <iostream>

using namespace std;

int main()

{

float celsius, fahrenheit;

cout<<"Enter the Temperature in Celsius: ";

cin>>celsius;

fahrenheit=1.8*celsius+32;

cout<< celsius<<" Degree Celsius = "

<< fahrenheit<<" Degree Fahrenheit";

return 0;

}

t{]m{Kmw 6.6 s‚ Hcp amXrI Hu´v]p´v Xmsg sImSp-Øn-cn-°p-∂p.

Enter the Temperature in Celsius: 37

37 Degree Celsius = 98.599998 Degree Fahrenhei

C++ se Hmtcm Iymc-IvS¿ ÿncmwK-Øn\pw ASCIItImUv F∂p hnfn-°p∂p. Hcp
A\-\y-hn-e-bp-s≠∂v \ap-°-dn-bmw. Cu hne-Iƒ C‚n-P-dp-I-fm-Wv. X∂n-cn-°p∂ Iymc-
IvS-dns‚ ASCII tImUv Is≠-Øp-hm-\p-ff t{]m{Kmw \ap°v FgpXn t\m°mw.

t{]m{Kmw 6.7 Hcp Iymc-IvS-dns‚ ASCII  hne Is≠-Øp-hm≥ th≠n

#include <iostream>

using namespace std;

int main()

{

char ch;

int asc;

cout << "Enter the character: ";

cin >> ch;

asc = ch;

cout << "ASCII value of "<<ch<<"  = " << asc;

return 0;
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t{]m{Kmw 6.7 s‚ Hcp amXrI Hu´v]p´v Xmsg sImSp-Øn-cn-°p-∂p.

Enter the character: A

ASCII value of A = 65

Um‰-bpsS Xcw Xncn-®-dn-bp∂Xn\pw Ah-bp-ambn _‘-s∏´ {Inb-Isf ssIImcyw
sNøp-∂-Xn-\p-ap≈ Hcp D]m-[n-bmWv Um‰ C\-ß-ƒ. Hmtcm Um‰ C\-Ønse  Um‰-
bv°pw AXn-t‚-Xmb hen-∏hpw ]cn-[n--bp-ap-≠v. thcn-b-_n-fp-Iƒ \n¿h-Nn-°m≥ Um‰
C\-ßƒ D]-tbm-Kn-°p-∂p. C++ ¬ hnhn[ {InI-Iƒ°mbn hyXy-kvX-Xcw Hm∏-td-‰-dp-
Iƒ e`y-am-Wv. Hm∏-td-‰-dp-Iƒ Hm∏-d‚p-I-fp-ambn (Um‰) Iq´n tN¿°p-tºmƒ {]tbm-K-
ßƒ cq]-s∏-Sp-∂p. aq∂p Xc-Øn-ep≈ {]tbm-K-ß-fm-Wp-≈-Xv. Acn-Xvam-‰nIv, dnte-j-
W¬, temPn-°¬ AcnXvam-‰nIv {]tbm-K-ß-fn¬ \n∂pw Dt±-in®p ̂ e-ßƒ e`y-am-Ip-
∂-Xn\v Nne kml-N-cy-ß-fn¬ Xcw am‰¬ D]-tbm-Kn-°p-∂p. Hcp t{]m{Km-ans‚ G‰-
hpw sNdnb {]h¿Ø\ ̀ mK-amWv {]kvXm-h\ thcn-b-_n-fns\ {]Jym-]n-°p∂ {]kvXm-
h-\-Iƒ. t{]m{Km-an¬ Hcp thcn-b-_n-fnse \n¿h-Nn-°p-Ibpw Ah°v saΩdn ÿm\w
\o°n hbv°p-Ibpw sNøp-∂p. hne \¬I¬ {]kvXm-h-\, C≥]p v́ {]kvXm-h-\-Iƒ,
Hu v́ ]p v́ {]kvXm-h-\-Iƒ apX-em-bh Iºyq-́ -dp-Iƒ°v \n¿t±-i-ßƒ \¬Im≥ klm-
bn-°p-∂p. Acn-Xvam-‰nIv hne\¬I¬, {]kvXm-h-\, Un{In-sa‚ v apX-emb Nne {]tXyI
Hm∏-td-‰-cp-Iƒ {]tbm-K-ß-sfbpw {]kvXm-h-\-I-sfbpw Npcp-°p-Ibpw X≥aqew t{]m{Km-
ans‚ {]h¿Ø\ thKw Iq´p-Ibpw sNøp-∂p. C++ t{]m{Km-an\v X\-Xmb Hcp LS-\-
bp-≠v. t{]m{Km-ap-Iƒ Xbm-dm-°p-tºmƒ AXv Xo¿®bmbpw ]n¥p-S-tc-≠-Xm-Wv. t{]m{Kmw
BI¿j-Wo-bhpw a\p-jy¿°n-S-bn¬ hn\n-ab tbmKyhpam°p-hm≥ ssieo-]-c-amb
am¿§-tc-J-Iƒ ]n¥p-S-tc-≠-Xm-Wv.

Cu A[ym-b-Øn¬ ]q¿Øn-I-c-W-tØmsS ]Tn-Xm-hn\v

$ C++ se hnhn[ Um‰ C\-ßƒ Xncn-®-dn-bm≥ km[n-°p-∂p.

$ DNn-X-amb Um‰ C\-ß-fpsS Xcw am‰¬ ]´n-I-s∏-Sp-Øm\pw Bh-iy-am-bXv Xnc-
s™-Sp-°p-hm\pw km[n-°p-∂p.

$ DNn-X-amb thcn-b-_n-fp-Iƒ Xnc-s™-Sp-°p-hm≥ km[n-°p-∂p.

$ hnhn[ Hm∏-td-‰-dp-Iƒ ]co-£n®p t\m°p-hm≥ km[n-°p-∂p.

$ hnhn[ I/0 Hm∏-td-‰-dp-Iƒ {]tbm-Kn-°p-hm≥ km[n-°p-∂p.

$ hnhn[ {]tbm-K-ßfpw {]kvXm-h-\-Ifpw Fgp-Xp-hm≥ km[n-°p-∂p.

\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw

]T\ t\ -́ßƒ



204

6 Um‰-bp-sS X-c-ßfpw Hm-∏-td-‰-dp-Ifpw

$ Hcp efn-X-amb C++ t{]m{Km-ans‚ LS\ Xncn-®-dn-bm≥ km[n-°p-∂p.

$ t{]m{Km-an¬ ssien-]-c-amb am¿t§-tc-J-I-fpsS Bh-iy-IX Xncn-®-dn-bm≥ km[n-
°p-∂p.

$ C++ t{]m{Km-ap-Iƒ Fgp-Xp-hm≥ km[n-°p-∂p.

em_v {]h¿Ø\w

1. D]-tbm-K-‡m-hn-t\mSv Xq°w {Kman¬ \¬Im≥ Bh-iy-s∏-Sp-Ibpw ]n∂oSv

XØpey Intem-{Km-ambn {]Z¿in-∏n-°p-Ibpw sNøm-\p-ff Hcp t{]m{Kmw Fgp-

Xp-I.

2. Xmsg ]d-bp∂ ]´nI \n¿Ωn-°m-\p-ff t{]m{Kmw Fgp-XpI

2013 100%

2012 99.9%

2011 95.5%

2010 90.81%

2009 85%

Hu´v]p´n\mbn H‰ {]kvXm-h\ D]-tbm-Kn-°p-I.

(kqN\: \n Dw \t Dw D]-tbm-Kn-°p-I)

4. \nß-fpsS Dbcw ao‰-dnepw sk‚o-ao-‰-dnepw Bh-iy-s∏-Sp-Ibpw AXns\ ̂ o‰nepw

C©n-ep-ambn ]cn-h¿Ø\w sNøp-∂-Xn-ep-ff Hcp sNdnb t{]m{Kmw Fgp-XpI.

(1 ^q´v =12 C©v, 1 C©v = 2.54  cm)

5. shdpw ]en-ibpw Iq´p-]-en-ibpw IW-°m-°p-∂-Xn-\p-ff t{]m{Kmw Fgp-Xp-I.

6. t{]m{Kmw Fgp-XpI : (i) X∂n-cn-°p∂ A°-Øns‚ ASCII tImUv {]n‚ v sNøm≥,

(ii) _m°v kvt]kns‚ ASCII tImUv {]n‚ v sNøm≥. (kqN\: _m°v kvt]kns‚

FkvtI∏v koIz≥kv Hcp C‚n-P¿ thcn-b-_n-fn¬ kw`-cn-°p-I)

7. kabw sk°‚p-I-fmbn kzoI-cn®v hrs: mins: secs cq]-Ønte°v ]cn-h¿Ø\w

sNøm-\p-ff Hcp t{]m{Kmw Fgp-Xq-I. DZm-l-c-W-Øn-\v, C≥]p´v 3700 sk°‚p-

Iƒ BsW-¶n¬ H´v]p´v 1hr: 1 min: 40 secsF∂m-bn-cn°pw.

{lkz tNmZy-ßƒ

1. Um‰ C\-ßƒ F∂m-se¥v? C++se F√m ap≥\n¿ΩnX Um‰ C\-ßfpw Fgp-

Xp-I.

2. ÿncmwKw F∂m-se¥v?

12345678901234567890123456789012123456789012345678901234567890121234
12345678901234567890123456789012123456789012345678901234567890121234
12345678901234567890123456789012123456789012345678901234567890121234
12345678901234567890123456789012123456789012345678901234567890121234
12345678901234567890123456789012123456789012345678901234567890121234

amXrIm tNmZy-ßƒ
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3. {]h¿Ø\ ka-bsØ thcn-b-_n-fp-I-fpsS {]mcw` hne-\¬I¬ (dynamic

initialisation) F∂m¬ F¥v?

4. C\w am‰¬ F∂m-se¥v?

5. {]Jym-]\ {]kvXm-h-\-bpsS Dt±-i-sa¥v?

6. t{]m{Km-ap-I-fn¬  cin, coutF∂nh D]-tbm-Kn-°p-∂-Xn-\mbn Dƒs∏-Sp-tØ≠

slU¿ ^b-ens‚ t]cv Fgp-Xp-I.

7. ">>" C≥]p´v Hm∏-td-‰-dn-s\bpw "<<" Hu´v ]p´v Hm∏-td-‰-dn-s\bpw F¥mWv hnfn-

°p-∂Xv?

8.  a (i) float Dw (ii) int Dw Bbm¬  a = 5/3s‚ ^e-sa-¥mbncn°pw?

9. {]mcw-`-Øn¬ i F∂Xv 22 Dw P= 3Dw BsW-¶n¬ P= P++ + ++i  bpsS hne

F¥m-bn-cn°pw?

10. {]mcw-`-Øn¬ j =5 BsW-¶n¬ Xmsg ImWp∂ ]Z-{]-tbm-K-ß-fpsS hne IW-

°m-°p-I.

(i)  (5*++j)%6 (ii)  (5*j++)%6

11. Xmsg ]d-bp∂ ]Z-{]-tbm-K-ß-fpsS {]h¿Ø\ {Iaw F¥m-bn-cn-°pw.

(i) i+5>=j-6 (ii) s+10<p-2+2*q

12. {]mcw-`-Øn¬ ans F∂Xv 6 BsW-¶n¬ Xmsg ImWp-∂-h-bpsS ^ew F¥m-

bn-cn°pw

(i) cout <<ans = 8 ; (ii) cout << ans == 8

eLp hnh-c-Wm-flIw

1. thcn-b-_nƒ F∂m-se¥v? AXp-ambn _‘-s∏´ c≠p hne-Iƒ Fgp-Xp-I.

2. C++ F{X Xc-Øn¬ thcn-b-_n-fp-Isf {]Jym-]n°mw?

3. C++ se thcn-b-_n-fns‚ {]Jym-]-\-Øn¬ C\w am‰¬ D]-tbm-Kn-°p-∂-Xns‚

A\-¥-c-^-e-sa¥v?

5.  'const' Ioth¿Uns‚ ]s¶-¥mWv?

6. h¿≤-\hv {]h¿Ø-\-Øn¬ Fß-s\-bmWv {]o^nIvkv cq]w t]mÃ^nIvkv

cq]-Øn¬ \n∂pw hyXym-k-s∏-´n-cn-°p-∂Xv F∂v hnh-cn-°p-I.

8. sizeof Hm∏-td-‰¿ \n¿h-ln-°p∂ {]h¿Ø-\sØ]‰n Fgp-Xpw.

9. C\w am‰-ens‚ c≠p coXn-Isf ]‰n hnh-cn-°p-I.

10. Hcp t{]m{Km-an¬ main() Cs√-¶n¬ F¥v kw`-hn°pw?

11. Xmsg ImWp∂ tImUv iI-e-Øn-ep-ff sX‰p-Iƒ Xncn-®-dn-bpI.
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(a) int main()

{ cout << "Enter two numbers"

cin >> num >> auto

float area = Length * breadth ; }

(b) #include <iostream>

using namespace std

void Main()

{ int a, b

cin <<a <<b

max=(a > b) a:b

cout>max

}

12. Xmsg ImWp∂  C++ {]kvXm-h-\-I-fn¬ sX‰p-I-fp-s≠-¶n¬ Is≠-Øp-I.

(i) cout<< "a=" a; (v) cin >> "\n" >> y ;

(ii) m=5,n=l2;015 (vi) cout >> \n "abc"

(iii) cout << "x" ; <<x; (vii) a = b + c

(iv) cin >> y (viii) break = x

13. dnte-j-W¬ Hm∏-td-‰-dp-I-fpsS I¿Ø-hy-sa¥v? == Dw = Dw XΩn¬ th¿Xn-cn-

°p-I.

14. Hcp t{]m{Km-ans‚ {Kl-Whpw hmb-\m-£-a-Xbpw h¿≤n-∏n-°m≥ Ia‚p-Iƒ D]-

I-cn-°p-∂p. Cu {]kvXm-h\ DZm-l-c-W-k-lnXw ka¿Yn-°p-I.

hnh-c-Wm-flIw

1. C++ se Hm∏-td-‰-dp-Iƒ hni-≤-ambn hnh-cn-°p-I.

2. C++ se hnhn-[-Xcw ]Z-{]-tbm-K-ßfpw C\w am‰¬ coXn-Ifpw hni-≤-ambn

hnh-cn-°p-I.

3. Acn-X-a-‰nIv hne-\¬I¬ Hm∏-td-‰-dns‚ {]h¿Ø\w Fgp-Xp-I. DZm-l-cW

klnXw F√m AcnXva‰nIv hne-\¬I¬ Hm∏-td-‰-dp-Ifpw hnh-cn-°p-I.
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]Zm-hen

]Zm-hen

1 s‚ ]qcIw : 1’s Complement

2 s‚ ]qcIw : 2’s Complement

AwKoIrX XXzßƒ : postulates

A\\yX \nbaw : identtiy law

A„kwJy : octal number

Akwªn `mj : assembly language

Aÿnc Zimwi kwJy en‰-d¬ : floating point numeric literal/floating point literal

Aÿnc {]mY-anI saΩdn : volatile primary memory

B[mcw : base

BkvIn : ASCII

CSw \¬I¬ : allocation

CkvIn : ISCII

D]tbm‡r \n¿h-Nn-°p∂ : user-defined

GI D≤-cWn (GI kqN-Iw) : single quote

{Ia \nbaw : commutative law

KWnXw : arithmetic

Nn”hpw aqeyhpw : sign and magnitude

Xes° v́ : header

X\Xv : default

ZikwJym k{ºZmbw : decimal number system

ZzbkwJy : binary number

ssZzX kn≤m¥w : principle of  duality

ZzoXob kw`cWw : secondary storage

\¬Inb CSw XncnsI FSp-°¬ : de-allocation
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]Zm-hen

\n¿t±iw hymJym-\n°p-I. : command interpretation

]Z{]tbmKw : expression

]cnh¿Ø\w : conversion

]qcIw : complement

]qcI \nbaw : complementary law

]q¿WkwJy : integer

{]Xn\n[m\w : representation

{]mY-anI kw`cWw : primary storage

s{]mk v ssIImcyw sNøpI : process management

{]kvXmh\ : statement

^Mvj≥ \maw : function name

^b¬ \maw : file name

^b¬ ssIImcyw sNøpI : file management

^vtfm´nMv t]mbn‚v \º¿ : floating point number

`mj s{]mk- ¿ : language processor

`uXnI LS-I-ßƒ : physcial component

_oPKWnXw : algebra

aqekwJy : radix

saΩdn ssIImcyw sNøpI : memory management

saΩdn ÿm\w : memory location

{SqØv tS_nƒ : truth table

bp‡n hnNn¥\w (temPn°¬ dokWnwKv) : logical reasoning

bp‡n]camb \ntj[w : logical negation

b{¥ `mj : machine language

h¿K]qcI \nbaw : involution law

h¿Kka \nbaw : idempotent law

hnXcW \nbaw : distributive law
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thcnb_nƒ : variable

t{iWn : sequence

kwtbmP\ \nbaw : associative law

kn≤m¥w : theorem

ÿm\ hne : weight

ÿm\ob kwJy : positional number

kzmwioIcW \nbaw : absorption law

kzX{¥ Hm∏¨ tkmgvkv : free and open source

kpÿnc ZznXob saΩdn : non-volatile secondary memory


