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C¥y Fs‚ cmPy-am-Wv. F√m C¥y-°mcpw Fs‚ ktlm-Z-co-
ktlmZc-∑m-cm-Wv.

Rm≥ Fs‚ cmPysØ kvt\ln-°p∂p; kºq¿Whpw
sshhn[y-]q¿W-hp-amb AXns‚ ]mc-º-cy-Øn¬ Rm≥ A`n-
am\w  sIm≈p∂p.

Rm≥ Fs‚ amXm-]n-Xm-°-sfbpw Kpcp-°-∑m-scbpw apXn¿∂-
hscbpw _lp-am-\n-°pw.

Rm≥ Fs‚ cmPy-Øn-s‚bpw Fs‚ \m´p-Im-cp-sSbpw t£a-
Øn\pw sFiz-cy-Øn-\pw- th≠n {]bXv\n°pw.



Foreword
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
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Fkv.-kn.-C.-B¿.-Sn. tIcfw
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{][m\ Bibßƒ

Iºyq´dpIƒ \ΩpsS \nXyPohnXØns‚
`mKambn amdnbn´p≠v. hyXykvX Bh-iyßƒ-
°pw Dt±iyßƒ-°pambn P\ßƒ Iºq´dp-
Iƒ D]tbmKn°p∂p. hnZym`ymkw, hym]mcw,
hnt\mZw, Bibhn\nabw, k¿°m¿ tkh\-
ßƒ, KXmKXw F∂nßs\ F√m taJebn-
epw Iºyq´dpIƒ C∂v Hgn®pIqSm\mhmØh-
bmWv. hnZym¿Yn-Isf kw_‘n®nStØmfw
KWnXØnse {]mY-anI {InbIƒ°p ]pdta
hnhn[ßfmb hnjbßƒ ^e{]Zambn
]Tn°p∂Xn\pw ]T\{]h¿Ø\ßƒ Imcy-
£aambn sNøp∂-Xn\pw Iºyq´dpIƒ D]-
tbmKn°p∂p. \nehn¬ Iºyq´¿ D]tbmKn-
°p∂ kml-Ncyßƒ a\ nem°n Ah apJm-
¥ncw D≠mb t\´ßƒ hniIe\w sNøp∂-
XneqsS AhbpsS A\¥ km[yXIƒ IqSp-
X¬ a\ nem°m≥ Ignbpw. BbXn-\m¬
Iºyq´dpIsfbpw AXns‚ {]tbmK km[yX-
Isfbpw Ipdn®v IqSpX¬ Adntb-≠Xv AXym-
hiyamWv. Iºyq´dns‚ {]h¿-Ø\ LSI-
ßƒ, Um‰ t{]mkknwKns‚ (Data Processing)

ASnÿm\mibßƒ F∂nh Cu A[ym-b-
Øn¬ {]Xn]mZn°p∂p.  Iºyq´dn¬ D]tbm-
Kn°p∂ hnhn[ Um‰ {]Xn\n[m\ coXnIfpw
ChnsS N¿® sNøp∂p.

$ Um‰bpw  hnhchpw

$ Um‰ t{]mkknwKv

$ Iºyq´dnse ASnÿm\ {]h¿Ø\ LSIßƒ

$ Iºyq´¿ Hcp Um‰ t{]mkk¿ F∂ \nebn¬

Å Iºyq´dns‚ kz`mh khntijXIƒ

$ kwJym\ k{ºZmbßƒ

� ZikwJym\ k{ºZmbw

� ZzbkwJym\ (ss_\dn kwJym\ k{ºZmbw)

� AjvSkwJym\ k{ºZmbw (HIvS¬ kwJym\

k{ºZmbw)

� tjmUikwJym\ k{ºZmbw (slIvkmsUkna¬

kwJym\ k{ºZmbw)

$ kwJy ]cnh¿Ø\ßƒ

� ZikwJybn¬ \n∂pw Zzb kwJybnte°v

� ZikwJybn¬ \n∂pw AjvS kwJybnte°v

� ZikwJybn¬ \n∂pw slIvkmsUkna¬

kwJybnte°v

� ZzbkwJybn¬ \n∂pw Zi kwJybnte°v

� AjvSkwJybn¬ \n∂pw Zi kwJybnte°v

� slIvkmsUkna¬ kwJybn¬ \n∂pw Zi

kwJybnte°v

� AjvSkwJybn¬ \n∂pw Zzb kwJybnte°v

� slIvkmsUkna¬ kwJybn¬ \n∂pw Zzb

kwJybnte°v

� AjvS kwJybn¬ \n∂pw slIvkmsUkna¬

kwJybnte°v

$ Um‰ {]Xn\n[m\w

� kwJyIfpsS {]Xn\n[m\w

� A£cßfpsS {]Xn\n[m\w

� HmUntbm, Nn{Xw, hoUntbm ChbpsS {]Xn\n[m\w

Iºyq´dnse ASnÿm\
LSIßƒ

1
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1. Iºyq´dnse ASnÿm\ LSIßƒ

1.11.11.11.11.1 Um‰bpw hnhchpw  Um‰bpw hnhchpw  Um‰bpw hnhchpw  Um‰bpw hnhchpw  Um‰bpw hnhchpw  (Data and Information)

Um‰bpw hnhchpw \Ωfn¬ ]e¿°pw kp]cn-NnX-amb
]ZßfmWv. ssZ\wZn\ PohnX-Øn¬ Cu ]Z-ßƒ \mw
an°t∏mgpw ]ckv]cw am‰n D]tbm-Kn°mdp≠v. ]t£
Ch XΩn¬ ASnÿm\]camb hyXymkßƒ \ne\n¬-
°p∂p≠v. Iºyq´¿ taJebn¬ ka{K ]T\w \SØm-
\p≈ {iaØns‚ `mKambn Cu ]Zßƒ XΩnep≈
hyXymkw a\ nemt°≠Xv hfsc AXymhiyamWv.

Nn{Xw 1.1 ¬ Hcp A[ym]Is‚ ¢mkv UbdnbpsS Hcp
`mKamWv sImSpØncn°p∂Xv. \nßƒ-°-Xnse hm°p-
Ifpw kwJyIfpw a\ nem-Ip∂p-t≠m? GsXmcp A[ym-
]Is‚ ¢mkv Ubdn BbXn\m¬ hm°pIƒ Nne Ip´nIfpsS t]cpI-fmbncn°mw.
kwJy-Iƒ F¥ns\bmWv kqNn∏n-°p∂Xv? AXv Ip´nIƒ ]co£Ifn¬ t\Snb
am¿°pIfmhmw, AhcpsS Nne amkßfnse lmP-cmhmw, As√¶n¬ AXpt]mse
as‰s¥¶nep-amhmw. \Ωƒ Cu hkvXpX-Isfbpw IW°pI-sfbpw Um‰ F∂p
hnfn°p∂p. ImcWw, Ah ]q¿Wamb Bibw \¬Ip-∂n√. t{]mkkv sNøphm\pw
ssIImcyw sNøphm\pw Ignbp∂ A°ßƒ, hm°pIƒ, XpI, Afhv apXemb
AkwkvIrX hkvXpXIsfbpw IW°pIsfbpw Um‰  F∂v kqNn∏n°p∂p .

Cu hkvXpXIsfbpw IW°pIsfbpw Nn{Xw
1.2 ¬ ImWn®ncn°p∂Xpt]mse FgpXnbncp-
s∂¶n¬ Ah F¥mWv kqNn∏n-°p-∂sX∂v
BibIpg∏w D≠m-Ipambncp∂n√. \nc-¥c
aqey\n¿Wb {]h¿-Ø\ßfn¬ (CE) Ip´n-Iƒ
t\Snb kvtImdp-IfmWv (Scores) Cu IW-
°pIƒ ImWn°p∂-sX∂v hy‡amWv. A¿Y-
]q¿Wamb coXnbn¬ Um‰ {IaoIcn-°ptºmƒ
Cu hkvXpX-Isfbpw IW°pI-sfbpw Ipdn®v
hfsc hy‡amb Bibw \ap°v e`n°p∂p.
CXv hnhcw (Infor-mation) F∂dnbs∏Sp∂p.
AXv A¿Y]q¿W-ambXpw t{]mkkv sN-ø-s∏´-Xp-amb Um‰bpsS cq]amIp∂p.

hnhcw Um‰bmbn h¿Øn°p∂ a‰v kµ¿`ßfpap≠v. Ip´nIfpsS CE kvtImdpIƒ
Xbmdm°p∂ DZmlcWØn¬ A[ym]I≥ Cu kwJyIsf 10 F∂ GIoIrX
kvtImdnte°v am‰p∂p. AXpt]mse s]mXp ]co£bpsS DØcISemkpIƒ
aqey\n¿Æbw \SØnbXn\ptijw Hmtcm Ip´n°pw 40 ep≈ kvtImdpIƒ
\¬Ip∂Xv. ]co£m^ew Xbmdm°p∂ kabØv F√m hnjbßfpsSbpw
kvtImdpIƒ tiJcn°pIbpw A\p_‘amb t{KUpIƒ \¬IpIbpw sNøp∂p.
hy‡nKXhnhcßfpw t{KUpIfpw A\ptbmPyamb em_epItfmSp IqSn DNnXambn
cq]Øn¬ tcJs∏SpØnbm¬ AXv Hcp hnZym¿YnbpsS kvtIm¿ jo‰mbn amdp∂p.
AXv ho≠pw hnhcambn amdp∂p.

Nn{Xw 1.1: Um‰bv°v DZmlcWw

tdmƒ t]cv          20˛ep≈ kvtImdpIƒ

\º¿

1 A\nX 19 19 20 19

2 BZ¿iv 20 18 18 19

Assk-≥ ]co£ skan\m¿  t{]mP˛

sa‚v IvSv

Nn{Xw 1.2: hnhcØns‚ amXrI
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1. Iºyq´dnse ASnÿm\ LSIßƒ

s]mXp ]co£bn¬ Hcp hnZym¿Yn°p \¬Inb kvtIm¿jo‰mWv Nn{Xw 1.3 ¬
ImWn®ncn°p∂Xv. hnZym¿YnbpsS hy‡nKX hnhcßfpw Hmtcm hnjbØnepw
t\Snb t{KUpIfpw AXn¬ ASßnbncn°p∂p. hy‡nKX hnhcßfmb A\nX
taml≥, kv{Xo, 13/04/1997, F∂nh bYm{Iaw t]cv, enwKw, P\\ XoøXn F∂n
te_epIƒ°p t\sc A®Sn®ncn°p∂p. ChnsS hkvXpXIfpw IW°pIfpambn
{]Xn\n[oIcn°p∂ hy‡nKX hnhcßfpw t{KUpIfpw Um‰bmIp∂p.  Cu Um‰
A\ptbmPyamb te_epItfmSpIqSn hy‡am°ptºmƒ AXv hnZym¿Ynsb
kw_‘n® hnhcambn amdp∂p.  A{]Imcw Hcp hnZym¿YnbpsS ]co£bnse
{]IS\sØ kw_‘n®p≈ hnhcamWv kvtIm¿ jo‰n¬ ASßnbncn°p∂sX∂v
\ap°p ]dbmw. AXn¬\n∂v hnZym¿YnbpsS hnhn[ hnjbßfnse \nehmc-
sØ∏‰nbp≈ Adnhv \ap°p e`n°p∂p. D∂X hnZym`ymksØ kw_‘n®v
Xocpam\ßƒ FSp°p∂Xnt\m `mhn ]≤XnIƒ Xbmdm°p∂Xnt\m CXv Ahsc
klmbn°p∂p.

Nn{Xw 1.3 : Fkv.Fkv.F¬.kn. kvtIm¿ jo‰v

ANITHA MOHAN

A\nX taml≥

FEMALE

ANITHA

GsX¶nepw XcØnep≈ {]h¿Ø\ßƒ°v Um‰ hnt[bamhptºmgmWv hnhcw
DfhmIp∂Xv. as‰mcp XcØn¬ ]d™m¬ Um‰ F∂Xv hnhcw D≠m°p∂Xn\p≈
AkwkvIrX hkvXphmWv. \ap°nhnsS Cu c≠p ]Zßsfbpw th¿Xncn°mw
(]´nI1.1).
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• AkwkvIrX hkvXpXIfpw IW°pIfpw • t{]mkkv sNbvX Um‰

• AkwkvIrX hkvXphn\v kam\w • ]q¿Ønbmb D¬∏∂Øn\p kam\w

• t\cn´v D]tbmKn°phm≥ km[n°mØXv • Adnhp h¿[n∏n°p∂Xn\pw Xocp-

am\ßsfSp°p∂Xn\pw klmbn°p∂Xv

• IrXyamb [mcWbpw hy‡Xbpw \¬Ip∂n√. • hy‡hpw A¿Y ]q¿WhpamWv

Um‰ hnhcw

]´nI1.1: Um‰bpw hnhchpw XΩnep≈ XmcXayw

hnhcw F√mbnt∏mgpw Adnhv h¿[n∏n°psa∂v \ap°v Adnbmat√m.  {]iv\ßƒ
]cnlcn°p∂Xnt\m Xocpam\ßƒ FSp°p∂Xnt\m Cu Adnhv Hcmƒ°v
D]tbmKn°mw. t\Snb Adnhn¬ \n∂v D]tbmK{]Zamb A\pam\Ønte°v
FØnt®cp∂Xn\p≈ Ignhns\ s]mXpth  _p≤nssh`hw (Intelligence) F∂p
]dbp∂p. CXv Fßs\ \mw Adnhv t{]mkkv sNbvXv hnhn[ kmlNcyßfn¬
{]tbmKn°p∂p F∂Xns\ B{ibn®ncn°p∂p. Adnhn\pw _p≤n°pw CWßp∂
hn[Øn¬ Cu ImeL´Øn¬ a\pjy¿ sNøp∂Xpt]mse Iºyq´dpIsfbpw
B°nØo¿°p∂Xn\p≈ {iaßfn¬ Iºyq´¿ kb≥knepw kmt¶XnI-hnZybnepw
kao]ImeØv h≥ ]ptcmKXn D≠mbn´p≠v. CXns\ \n¿ΩnX _p≤n (Artificial

Intelligence) F∂v hnfn°p∂p.

 \ap°p sNømw

• Hcp sSent^m¨ _n¬, sshZypXn _n¬, As√¶n¬ Pe _n¬

]cntim[n®v AXneSßnbncn°p∂ Um‰ Xncn®dnbpI

• Hcp ISbn¬ \n∂v Nne km[\ßƒ hmßp∂p F∂p IcpXpI.

AXn¬ Dƒs∏´  Um‰ Xncn®dn™v Ahsb Fßs\ hnhcam°n

am‰nbncn°p∂p F∂v a\ nem°pI.

• \nXy PohnXhpambn _‘s∏´ GsX¶nepw Um‰bpw hnhchpw

Xnc®dnbpI,  \nßƒ°h hy‡ambn  th¿Xncn°m≥ Ignbp-sa∂v

Dd∏phcpØpI

1.2 Um‰ t{]mkknMv 1.2 Um‰ t{]mkknMv 1.2 Um‰ t{]mkknMv 1.2 Um‰ t{]mkknMv 1.2 Um‰ t{]mkknMv (Data processing)

kvtIm¿jo‰v Xbmdm°p∂Xns‚ hniZmwißƒ ap≥]v kqNn∏n®pht√m. \nc¥caqey
\n¿WbØns‚bpw (CE) ]mZhm¿jnI aqey-
\n¿WbØns‚bpw (TE) ̀ mKambn Hmtcm hnjb-
Øn\pw \¬Inb kvtIm¿ Hcpan®p Iq´pIbpw,
t{KUpIƒ Xocp -am\n°pIbpw sNøp∂Xv
ap≥Iq´n \n›bn® Nne am\Zfißfƒ
ASnÿm\-am°nbmWv. hnhcßƒ e`yam-
°p∂Xn\p≈ CØcw {]h¿Ø\-ßsf samØ-
ambn t{]mkkv F∂p ]dbp∂p.  hnhcw e`yam-

 Nn{Xw 1.4 :Um‰ t{]mkknMv

Um‰ 1 Um‰ 2 Um‰ 3

t{]mkkv

hnhcw
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°p∂Xn\v Um‰bn¬ \SØp∂ {]h¿Ø-\ßsf Um‰ t{]mkknMv F∂p ]dbp∂p.
AXpsIm≠p Xs∂ Um‰ t{]mkknßns‚ A\¥c ̂ eamWv hnhcw F∂v \ap°v
]dbmw.

t{]mkknßn\mbn Um‰ \¬Inbncn°p∂Xpw  t{]mkknwKn\ptijw hnhcw
e`n°p∂Xpw Nn{Xw 1.4¬ ImWn®ncn°p∂p. as‰mcp hn[Øn¬ ]d™m¬ Um‰
t{]mkkns‚ C≥]p´pw hnhcw t{]mkkn¬ \n∂p≈ Hu´v]p´pamWv.

tIcfØnse lb¿sk°‚dn tImgvkp-Ifnte°p≈ GIPmeI {]thi\coXn
]cnKWn°pI. AXns‚ {]h¿Ø\ßƒ NphsS sImSpØncn°p∂Xp t]mse \ap°v
Npcp°n ]dbmw.

1. At]£Icn¬ \n∂v {]n≥kn∏mƒ At]£mt^mdØneqsS Um‰ tiJcn°p∂p.
AXnt\msSm∏w Bhiyamb hniZmwißƒ°v10-˛mw ¢mkv ]co£bpsS
kvtIm¿jo‰v \¬Ip∂p. Cu kµ¿`Øn¬ kvtIm¿jo‰nse hkvXpXIfpw
IW°pIfpw Um‰bmbn amdp∂p F∂v {i≤nt°≠XmWv.

2.  tiJcn® Um‰ Iºyq´dnte°v \¬Ip∂p.

3. \¬Inb Um‰ kw`cn®phbv°pIbpw  ]n∂oSv t{]mkknwKn\mbn Xncn-
sIsbSp°pIbpw sNøp∂p.

4. IW°vIq´epIƒ, XmcXayßƒ, C\wXncn°¬, {IaoIcn°¬, th¿Xncn°¬
XpSßnb {]h¿Ø\ßƒ°v Iºyq´dnse Um‰ D]tbmKn°p∂p.

5. hnZym¿YnIƒ°p≈ Atem´vsa‚ v …n∏pIfpw kvIqfpIƒ°p≈ Atem´vsa‚ v
]´nIIfpw Xbmdm°p∂p. Cu …n∏pIfpw ]´nIIfpw {]n‚ v sNøpItbm ]n∂oSv
a‰v D]tbmKßƒ°mbn kw`cn°pItbm sNømw. a‰p kµ¿`ßfn¬ hnhcw
e`yam°m≥ Um‰bmbn CXv D]tbmKn°mw.

6. Atem´vsa‚ v …n∏pIƒ At]£I¿°v hnXcWw sNøpIbpw Atem´vsa‚ v
]´nI-Iƒ kvIqfnte°v  Ab®p sImSp°pIbpw sNøp∂p.

A{]Imcw Xmsg∏dbp∂ 6 hnhn[
L´ßfn-eqsSbmWv Um‰ t{]mk-
knwKv IS∂pt]mIp∂sX∂v CXv
hy‡amIp∂p.

(F) Um‰ tiJcWw.
(_n) Um‰ C≥]p´v sNøp∂p.
(kn) Um‰ kw`cn°p∂p.
(Un) Um‰  t{]mkknMv/

ssIImcyw sNø¬.
(C) hnhcw Hu´v]p´v sNøp∂p.
(F^v) hnhcw hnXcWw sNøp∂p.

Nn{Xw 1.5 se  I´nbmb AºSbmfw
Um‰ t{]mkknßnse Hgp°ns\ Nn{X 1.5: Um‰ t{]mkknwKns‚ hnh[ L´ßƒ

Um‰ tiJcWw

C≥]p´v

t{]mkknMv

Hu´v ]p´v

hnXcWw

kw`cWw
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kqNn-∏n°p∂p. Bhiysa¶n¬ am{Xw \S°p∂ {]hrØnIƒ IpØn´hcIƒ sIm≠v
kqNn∏n°p∂p.  Um‰m t{]mkknwKn‚ hnhn[ L´ßƒ \ap°v kq£vaambn ]cntim-
[n°mw.

F. Um‰ tiJcWw (Data Capturing)

lb¿ sk°‚dn {]thi\Øn\v \mw At]£n°ptºmƒ km[mcWbmbn \n¿Zn„
At]£ t^mdØn-eqsS hniZmw-
ißƒ \¬Im-dp≠v. hmkvX-h-Øn¬
AUvan -j≥ {]h¿Ø\-ßƒ°p
th≠n  Bhiyamb Um‰Iƒ tiJcn-
°pIbmWv CXneq-sS {]n≥kn-∏mƒ
sNøp∂Xv. Um‰ t{]mkknwKns‚
BZy-L´-amWnXv. DdhnS {]amWw
(Source document) F∂dnbs∏Sp∂ Cu t^mdw cq]I¬]\ sNbvXncn°p∂Xv
DNnXamb Um‰ A\ptbmPyamb {IaØnepw cq]Ønepw tcJs∏SpØm\pXIpw
hn[amWv. C{]Imcw DdhnS {]amWØns‚ lm¿Uv tIm∏n Xbmdm°epw Um‰
tiJcWhpamWv Cu L´Øn¬ \S°p∂ {]h¿Ø\ßƒ. Um‰ tiJcWØn\v
Ct∏mƒ \n¿Zn„ At]£mt^mdßfpsS lm¿Uv tIm∏n D]tbmKn°p∂n√ ]Icw
Hm¨sse≥ kuIcyØneqsS Um‰ t\cn´v tcJs∏SpØpIbmWv sNøp∂Xv.

_n. C≥]p v́ (Input)

{]thi\w tXSp∂ kabØv \mw
]qcn∏n® At]£mt^mdw kvIq-fn¬
ka¿∏n°p∂p. AXn¬\n-∂v Um‰
th¿Xncn®v Iºyq´dn-te°v \¬Ip∂p.
Nne Ahkc-ßfn¬ Cu Um‰sb
Iºyq´dn-te°v t\-cn´pw \¬Imdp≠v.
t{]mk-kn-ßn-\mbn Iºyq´dnte-°v
Um‰ \¬Ip∂Xns\ C≥]p´v F∂v Adnbs∏Sp∂p. C≥]p´mbn \¬Inb Um‰
km[mcWbmbn t{]mkknßn\p apºv Iºyq´dn¬ kw`cn°p∂p

kn. kw`cWw (Storage)

]e Ahkcßfnepw Iºyq´dnte°v \¬Is∏Sp∂ Um‰bpsS Afhv hfsc
IqSpXembncn°pw.  IqSmsX H‰L´amtbm Hcp Znhkw sImt≠m Um‰ \¬I¬
]q¿ØnbmIWsa∂n√. {]thi\ ImcyØn¬ e£°W°n\v At]£IcpsS
Um‰bmWv C≥]p´mbn Iºyq´dnte°v \¬Ip∂Xv. Um‰ C≥]p´v sNøp∂Xv
]q¿Ønbm°phm≥ km[mcWbmbn Ipd®v BgvNIƒ FSp°mdp-≠v. AXpsIm≠v
hnhn[ kabßfn¬  C≥]p´v sNøp∂ Um‰  XZhkcØn¬ Xs∂ kw`cnt°-
≠Xmbn hcp∂p. apgph≥ Um‰bpw kw`cn®Xn\ptijw am{Xta t{]mkknMv
Bcw`n°pIbp≈p. t{]mkknwKns‚ ̂ eambn e`n°p∂ hnhchpw IqSn Iºyq´dn¬
kw`cn°s∏Sp∂p. Cßs\ kw`cn°s∏´ Um‰bpw hnhchpw `mhnbn¬ hnhn[
Bhiyßƒ°mbn  D]tbmKn°mhp∂XmWv.
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Un. t{]mkkv (Process)

Iºyq´dn¬ kw`cn°s∏´ Um‰ t{]m-kknßn\mbn XncnsI FSp°p∂p.
t{]mkknßns‚ `mKambn KWnX {Inb-Iƒ, XcwXncn°¬ XmcXayw, {IaoIcn-
°¬, th¿Xncn°¬, kw{Kln-°¬ XpS-
ßnb  {]h¿Ø\ßƒ \S-°p∂p. lb¿-
sk°‚dn tImgvkns‚ {]thi\Imcy-
Øn¬ Hmtcm At]£Is‚bpw WGPA

(Weighted Grade Point Average) IW°m°p∂p.
]n∂oS v WGPA bpsS AhtcmlW
{IaØn¬ At]£Isc hnhn[ hn`mKß-
fnem°n ]´nIs∏SpØp∂p. ChnsS
Xncs™SpØ kvIqƒ, tImgvkv, ]mtTyXc {]h¿Ø\ßfnse anIhv F√mw
]cnKWn°s∏Sp∂p. Ahkm\w kvIqfpI-fnte°p≈ Atem´vsa‚ v ]´nIbpw
At]£I¿°p≈ Atem´vsa‚ v …n∏pIfpw Xbmdm°p∂p.

C. Hu v́]p v́ (Output)

t{]mkknßn\p tijap≈ hnhcw Cu L´Øn¬
e`yamIp∂p. KpWt`m‡mhn\v DNnXamb Xocpam\ßƒ
FSp°p∂Xnt\m {]iv\]cn-lmcØnt\m DXIp∂ coXn-
bntem Bbncn°Ww Hu´v ]p´v L´Øn¬ hnhcw \¬-
tI≠Xv. lb¿ sk°‚dn {]thi\Øns‚ `mKambn
At]£I\p≈ Atem´vsa‚ v …n∏pw kvIqfpIƒ°p≈
Atem´sa‚ v ]´nIbpw Bhiyamb amXrIbn¬  Hu´v-
]p´mbn Xbmdm°p∂p.

F v̂. hnhcØns‚ hnXcWw (Distribution of Information)

Hu´v]p´v L´Øn¬ e`n® hnhcw KpWt`m‡m-
°ƒ°v hnXcWw sNøp∂p. hnhcØn\-
\pkcn®v Ah¿ Xocpam\ßƒ FSp°pItbm
{]iv\ßƒ ]cnlcn -°pItbm sNøp∂p.
DZmlcWambn lb¿sk°‚dn kvIqƒ {]th-
i\Øn\p≈ Atem´vsa‚ v …n∏v At]£-
I¿°v A\phZn® kvIqfn¬ tNcp∂Xn\pw
kvIqfpIƒ°v tbmKycmb At]£Isc
{]thin∏n-°p∂Xn\pambn Atem´-v-sa‚ v ]´nI
hnXcWw sNøp∂p. AUvanj≥ cPnÃtdm
(admission register), lmP¿ ]´nItbm (Class Register) Xbmdm°p∂Xn\v Atem´vsa‚ v
…n∏pIƒ D]tbmKn°mhp∂XmWv. s]mXp]co£°v hnZym¿YnIsf cPnÃ¿
sNøp∂Xn\p≈ t\man\¬ tdmƒ (Nominal Roll) Xømdm°p∂Xn\mbn  Atem´v-
sa‚ v ]´nIIƒ D]tbmKn°mhp∂XmWv.
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1.31.31.31.31.3 Iºyq´dns‚ {]h¿Ø\ LSIßƒIºyq´dns‚ {]h¿Ø\ LSIßƒIºyq´dns‚ {]h¿Ø\ LSIßƒIºyq´dns‚ {]h¿Ø\ LSIßƒIºyq´dns‚ {]h¿Ø\ LSIßƒ

(Functional units of a computer)

Iºyq´dpIƒ AhbpsS hep∏Ønepw BIrXnbnepw
{]h¿Ø\anIhnepw hnebnepw hyXykvXamsW-
¶nepw AhbpsS ASnÿm\]camb LS\ Htc
t]msebmWv. KWnX⁄\pw Iºyq´¿ imkv{X⁄-
\pamb tPm¨thm¨ \yqa≥ \n¿tZin® amXrIsb
ASnÿm\s∏SpØnbmWv CXns‚ LS\. C≥]p´v
bqWn‰v, sk≥{S¬ t{]mkknMv bqWn‰v (CPU), kw`cW
bqWn‰v (Storage Unit), Hu´v]p´v bqWn‰v F∂nhbmWv
CXneSßnbn´p≈ {]h¿Ø\ LSIßƒ. Chbn¬
Hmtcm LSIØn\pw {]tXyI ZuXyamWv \n¿hln-
°m\pffXv. Nn{Xw 1.6 tPm¨ thm¨ \yqam≥ (1903-

˛1957)

kzbw hne-bn-cpØmw

1. AkwkvIrX hkvXpXIsfbpw IW°pIsfbpw ......... F∂dnb-s∏Sp∂p.

2. t{]mkkv sNbvX Um‰sb......................F∂dnbs∏Sp∂p.

3. Xmsg ]dbp∂hbn¬ GXmWv Xocpam\ßsfSp°phm≥ \sΩ klmbn°p∂Xv ?

        F). Um‰      _n).hnhcw      kn). Adnhv.        Un)._p≤n.

4. hnhcw e`n°p∂Xn\v Um‰sb ssIImcyw sNøp∂Xns\ ........ F∂dnbs∏Sp∂p.

5. Xmsg sImSpØncn°p∂hsb icnbmb coXnbn¬ {Ias∏SpØpI.

       t{]mkkv,  Hu´v]p´v,  kw`cWw,  hnXcWw,  Um‰mtiJcWw,  C≥]p´v.

6. Iq´Øn¬s∏SmØXv Is≠ØpI, ImcWw \¬IpI

F).IW°vIq´¬   _n). kw`cWw   kn). XmcXayw    Un). C\wXncn°¬

7. \mw hnhcw kw`cn°p∂Xv F¥n\mWv?

8. hnhcw Hcp Um‰bmbn {]h¿Øn°mw. icntbm sXt‰m F∂v {]kvXmhn°pI.

9. Um‰ t{]mkknwKns‚ Ahkm\ L´taXv ?

10. DdhnS {]amWw F∂m¬ F¥v?

• Xmsg sImSpØncn°p∂hbnse Um‰ t{]mkknwKv {]h¿Ø\ßƒ Xncn®dn™v
FgpXpI. (i) _m¶n¬ Hcp A°u≠v XpSßp∂p, (ii) kvtImf¿-jn-∏pIƒ°v
At]£n°p∂p.

• \nXyPohnXØn¬ GsX¶nepw kmlNcyßfnse {]]h¿Ø-\ß-fn¬ Um‰
t{]mkknMv {]h¿Ø\w Xncn®dn™v AXn¬ Hmtcm L´Ønepw A\ph¿Øn°p∂
{]h¿-Ø\ßƒ FgpXpI

 \ap°p sNømw



17

1. Iºyq´dnse ASnÿm\ LSIßƒ

Cu LSIßfpsS {]h¿Ø\ßƒ \ap°nhnsS N¿® sNømw. Iºyq´dns‚
ASnÿm\ LS\ Nn{Xw 1.7 ¬ ImWn®ncn°p∂p.

1. C≥]p´v bqWn‰v

tiJcn°s∏´n´p≈ Um‰bpw \n¿tZißfpw t{]mkknwKn\mbn Iºyq´dnte°v
\¬Ip∂Xv C≥]p´v bqWn‰neqsSbmWv. Ah saΩdnbn¬ kw`cn°p∂p (kw`cW
LSIw).  A°ßƒ, A£cßƒ, Nn{Xßƒ, i–w, hoUntbm apXemb hyXykvX
cq]ßfnembncn°pw Um‰.  Um‰ C≥]p v́ sNøp∂Xn\mbn AXns‚ kz`mha-\pkcn®v
]eXcØnep≈ C≥]p´v D]IcWßƒ e`yamWv. km[mcWbmbn D]tbmKn°p∂
C≥]p v́ D]IcWßƒ Iot_m¿Uv, aukv, kvIm\¿, ssa°v, UnPn‰¬ Iymad apXem-
bhbmWv. Npcp°Øn¬ C≥]p´v - bqWn‰v sNøp∂ {]h¿Ø\ßƒ Xmsg
sImSpØncn°p∂hbmWv.

1. \n¿tZißfpw Um‰bpw ]pdta \n∂pw kzoIcn°pI.

2. Cu \n¿tZißfpw Um‰bpw Iºyq´dnte°v kzoIcn°mhp∂ coXnbnte°v
am‰pI.

3. am‰nb \n¿tZißfpw Um‰bpw t{]mkknwKn\mbn Iºyq´dnte°v \¬IpI.

2.sk≥{S¬ t{]mkknwKv bqWn‰v  (Central Processing Unit) (CPU)

Iºyq´dns‚ akvXnjvIamWv kn ]n bp. a\pjy≥  {][m\ Xocpam\ßƒ FSp°p-
∂Xpw icocØns‚ a‰p `mKßfpsS {]h¿Ø\ßƒ \nb{¥n°p∂Xpw akvXn-
jvIw \n¿tZin°p∂Xpt]msebmWv. AXpt]mse Hcp Iºyq´¿ kwhn[m-\Øn¬
F√m {][m\ KWnX {InbIfpw XmcXayßfpw \SØp∂Xv kn ]n bp hnemWv.
Iºyq´dnse a‰v LSIßfpsS {]h¿Ø\ßƒ \nb-{¥n°p∂Xn\pw {]h¿-
Ø\£aam°p∂Xn\pap≈ NpaXebpw CXn\p≠v. kn ]n bp hns‚ {]h¿Ø-
\ßƒ \n¿hln°p∂Xv AXnse aq∂v `mKßfmWv ˛ AcnXv-sa‰nIv & temPn°v
bqWn‰v (Arithmetic & Logic Unit) (ALU), I¨t{Smƒ bqWn‰v (Cotnrol Unit) (CU), cPnÃdpIƒ
(Registers).

Nn{Xw 1.7: Iºyq´dns‚ ASnÿm\ LS\

kw`cW LSIw

I¨t{Smƒ
bqWn‰v

AcnXvsa‰nIv &

temPnIv bqWn‰v

cPnÃdpIƒ

sk≥{S¬
t{]mkknwKv bqWn‰v

Um‰b
pw

\n¿tZi
ßfpw

hnhcw (^ew)

C≥]p v́

bqWn‰v

Hu v́]p v́

bqWn‰v
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F. AcnXv-sa‰nIv & temPn°v bqWn‰v (ALU)

\n¿tZißfn¬ kqNn∏n®n´p≈ bYm¿Y {]h¿Ø\ßƒ \n¿hln°s∏Sp∂Xv
AcnXv-sa‰nIv & temPnIv bqWn‰nemWv (ALU). KWnX{InbIfpw, XmcXayw sNø¬,
Xocpam\saSp°¬ F∂o bp‡n klamb {]h¿Ø\ßfpw \SØp∂Xv CXmWv.
Um‰bpw \n¿tZißfpw kw`cW LSIØn¬ kq£n°pIbpw ALU hnte°v
ssIamdpIbpw sNøp∂p. AXn\ptijw ALU hn¬ t{]mkknwKv \S°p∂p. ALU

hn¬ D≠mb CS°me ^eßƒ kw`cW LSIØnte°v  ssIamdpIbpw ]n∂oSv
t{]mkknwKn\v BhiyamIptºmƒ Ah Xncns®Sp°pIbpw sNøp∂p. C{]Imcw
apgph≥ {]h¿Ø\ßfpw ]q¿Øn-bmIp∂Xn\p ap≥]v kw`cW LSIØn\pw ALU

hn\panSbv°v ]e XhW Um‰bpsS Hgp°v D≠mIp∂p.

_n. I¨t{Smƒ bqWn‰v (CU)

Iºyq´dnse Hmtcm  LSIØn\pw AXnt‚Xmb {]h¿Ø\ap≠v. F∂m¬ Cu
LSIßƒ hy‡amb \n¿tZißƒ°v A\pkrXamtb {]h¿Øn°q. CØcw
\n¿tZißƒ ]pds∏Sphn°p∂Xv I¨t{Smƒ bqWn‰v (CU) BWv. CXv a‰v
LSIßtfmSv _‘s∏´ {]h¿Ø\ßƒ Gs‰Sp°m≥ \n¿tZin°p∂p. CXv
Iºyq´dns‚ as‰√m LSIßsfbpw ]ckv]cw Iq´nbW°pIbpw \nb{¥n-°pIbpw
sNøp∂ tI{µ \mUohyhÿbmWv. saΩdnbn¬ kw`cn®n´p≈ t{]m{KmapIfn¬
(Programmes) \n∂v CXv \n¿tZißƒ kzoIcn°pIbpw AhbneSßnbn´p≈
{]h¿Ø\ßsf hymJym\n°pIbpw _‘s∏´ LSIßƒ°v Ah
\n¿hln°p∂Xn\p th≠ kqN\Iƒ \¬Ibpw sNøp∂p.

kn. cPnÃdpIƒ (Registers)

C P U hns‚ {]h¿Ø\ßƒ XzcnXs∏SpØp∂Xn\p≈ Xm¬°menI kw`cW
LSIßfmWnh. Um‰, \n¿tZiw, saΩdn A{Ukv, ^eßƒ apXembh
kw`cn°p∂Xn\mbn hyXykvX Xcw cPnÃdpIƒ  cq]Iev]\ sNbvXn´p≠v.

3.  kw`cW LSIw (Storage Unit)

bYm¿Y t{]mkknwKv Bcw`n°pw ap≥]v C≥]p´v LSIØneqsS Iºyq´dnte°v
\¬Inb Um‰bpw \n¿tZißfpw Iºyq´dn\p≈n¬ kw`cn®p hbv°p∂p.
AXpt]mse t{]mkknwKn\ptijw D¬]mZn∏n°p∂ hnhcßfpw ^eßfpw
IqSn Hu v́]p v́ LSIØntebv°v \¬Ip∂Xn\p ap≥]mbn Iºyq´dn\p≈n¬ kw`cn-
°p∂p. IqSmsX CS°me ^eßƒ (Intermediate Results) Fs¥¶nep-ap-s≠¶n¬
]n∂oSp≈ t{]mkknwKn\mbn Ahbpw kw`cn°p∂p. Iºyq´dnse kw`cW
LSIsØ Cßs\bp≈ F√m e£yßƒ°pw {]tbmP\s∏SpØp∂p. Npcp°-
Øn¬ Iºyq´dnse kw`cWLSIw Xmsg ]dbp∂h kq£n°p∂-Xn\mbn
D]tbmKn°p∂p.

1. t{]mkknwKn\v Bhiyamb Um‰bpw \n¿tZißfpw

2. \S∂p sIm≠ncn°p∂ {]h¿Ø\ßƒ°pth≠ CS°me ̂ eßƒ (Intermediate

Results)
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3. Hu´v]p´v bqWn‰nte°v \¬Ip∂Xn\p ap≥]p≈ t{]mkknwKns‚ Ahkm\
^eßƒ.

kw`cW LSIw c≠v Xcap≠v {]mYanI kw`cWw, ZznXob kw`cWw.

{]mYanI kw`cWw  (Primary Storage)

CXv {][m\ saΩdn F∂pw Adnbs∏Sp∂p. CXns\ dm≥Uw BIvkkv saΩdn
(RAM) F∂pw doUv Hm¨en saΩdn (ROM)  F∂v ho≠pw c≠mbn Xncn®ncn°p∂p.
Um‰bpw \n¿tZißfpw Um‰m t{]mkknwKns‚ CS°me ^eßfpw dmw (RAM)

kq£n°p∂p. Iºyq´¿ sXm´p ap≥]v sNbvX {]hrØnbpsS ̂ eßfpw CXv kq£n-
°p∂p. Iºyq´dns‚ Bcw` {]h¿Ø\ßƒ°p≈ \n¿tZißfmWv tdman¬ (ROM)

ASßnbncn°p∂Xv. sk≥{S¬ t{]mkknwKv bqWn‰n\v (CPU) {][m\ saΩdnsb
hfsc thKØn¬  t\cn´v D]tbmKn°mw. F∂m¬ {]mYanI kw`cWLSIw hne
IqSnbXpw ]cnanXamb kw`cW tijnbp≈XpamIp∂p.

ZznXob kw`cWw (Secondary Storage)

CXv klmbI (auxilary) kw`cW LSIw F∂pw Adnbs∏Sp∂p. sk°‚dn kw`cW-
LSIØn\v {]mYanI kw`cW LSIØns‚ \yq\XIƒ ]cnlcn°m\mIpw. henb
kw`cWtijnbp≈ Chbn¬ Um‰, t{]m{KmapIƒ, hnhcßƒ F∂nh ÿncambn
kq£n®p hbv°p∂p. ]t£ \mw CXn\mbn {]tXyI \n¿tZißƒ \¬tI≠Xp≠v.
lm¿Uv-UnkvIv, kn Un, Un hn Un, saΩdn ÃnIv apXembh ZznXob kw`cW
LSI-Øn\v Nne DZmlcWßfmWv.

4 Hu v́]p v́ LSIw (Output Unit)

Um‰ t{]mkknwKn\p tijw e`n°p∂ hnhcßƒ a\pjy\p hmbn°phm≥ Ignbp∂
cq]Øn¬ ]pdw temIØnte°v Hu´v]p´v LSIØneqsS \¬Ip∂p. tamWn‰dpw,
{]n‚dpamWv km[mcWbmbn D]tbmKn°p∂ Hu´v]p´v D]IcWßƒ. Hu´v]p´v
LSIw \SØp∂ {]h¿Ø\ßƒ Xmsg ]dbp∂ coXnbn¬ kw{Kln°mw.

1. kn ]n bp D¬∏mZn∏n°p∂ ^eßƒ tImUv cq]Øn¬ kzoIcn°p∂p.

2. tImUv cq]Ønep≈ ̂ eßƒ a\pjy\v hmbn°phm≥ Ignbp∂ cq]Ønte°p
am‰p∂p.

3. ^eßƒ ]pdw temIØn\p \¬Ip∂p.

1.4 Iºyq´¿ - Um‰ t{]mkk¿  F∂ \nebn¬1.4 Iºyq´¿ - Um‰ t{]mkk¿  F∂ \nebn¬1.4 Iºyq´¿ - Um‰ t{]mkk¿  F∂ \nebn¬1.4 Iºyq´¿ - Um‰ t{]mkk¿  F∂ \nebn¬1.4 Iºyq´¿ - Um‰ t{]mkk¿  F∂ \nebn¬

Um‰ t{]mkknwKpw AXns‚ hnhn[ L´ßfnep≈  {]h¿Ø\ßfpw \mw I≠p-
ht√m. Cu L´ßfnepw {]h¿Ø\ßfnepw a\pjycmWv G¿s∏Sp∂Xv F∂v  k¶ev-
]n°q, F√mbv-t∏mgpw sX‰v IqSmsXbpw IrXykabØpw hnhcßƒ e`n°n√ F∂v
\ap°v Dd∏mWv. IrXyhpw ka{Khpw hnizk\obhpw  AtXkabw tbmPn® LS\-
bnepw am[yaØnepw D≈ Adnhv \ap°v F√mbv-t∏mgpw BhiyamWv. F¶nte
Adnhv hy‡ambn {]ISn∏n°m\p≈ kµ¿`Øn¬ hnhcw {]mtbmKn-Iam°m≥
Ignbq. F¶n¬ am{Xta _p≤n D]tbmKn®v {]iv\ßƒ ]cnlcn°m\pw Xocpam-
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Um‰ t{]mkknwKpambn _‘s∏SpØn a\pjys\bpw Iºyq´dns\bpw XmcXayw

sNbvXv Xmsg sImSpØncn°p∂ ]´nI ]qcn∏n°pI.  {]h¿Ø\ßfpsS ImcyØn¬

Ahbhßsf As√¶n¬ LSIßsf FSpØp]dbmw. kz`mh hntijßƒ°p

th≠n {]h¿Ø\ anIhv kqNIam°mw. \nßƒ°v IqSpX¬ khntijXIƒ

Iq´nt®¿°mw.
\ap°p sNømw

          khntijXIƒ a\pjy≥ Iºyq´¿

{]h¿Ø\ßƒ

C≥]p´v IÆpIƒ,sNhnIƒ Iot_m¿Uv,aukv

Hu´v]p´v

KWnX {InbIfpw XmcXayhpw

Xm¬°menI kw`cWw

ÿnc kw`cWw

\nb{¥Ww

khntijXIƒ

thKX

IrXyX

hnizmkyX

ï

ï

\ßƒ FSp°phm\pw Ignbq. \Ωƒ CXp hsc \SØnb N¿®IfpsS ASnÿm\-
Øn¬ Iºyq´dns\ G‰hpw \√ Um‰ t{]mkknwKv b{¥ambn IcpXmw. Npcp°Øn¬
Um‰bpw \n¿tZißfpw kzoIcn°pIbpw, B \n¿tZißƒ {]Imcw Um‰bn¬
KWnX {InbIƒ, bp‡n ]camb {]h¿Ø\ßƒ F∂nh \SØpIbpw AXns‚
^eßtfm hnhcßtfm ]pdØv hnSpIbpw sNøphm\mbn cq]Iev]\ sNbvXn´p≈
Cet{ŒmWnIv b{¥amWv Iºyq´¿.

1.4.1 Iºyp´dpIfpsS khntijXIƒ (Characteristics of computers)

\ap°p sNømw F∂ XmcXay]´nI ]q¿Ønbm°p∂XneqsS Iºyq´dns‚ Nne
kz`mh khntijXIƒ \nßfƒ Xncn®dn™n´p≠mIpw. \ap°dnbmhp∂Xp t]mse
Iºyq´dpIƒ°v Hcp sk°‚n¬ Zie£I°W°n\v \n¿tZißƒ \n¿hln°phm≥
Ignbpw. Um‰ t{]mkknwKn\p tijw e`n°p∂ ̂ eßƒ hfsc IrXyamWv. ]s£
Iºyq´dpIƒ°v B ^eßƒ hniIe\w sNøm≥ aXnbmb Adnthm _p≤ntbm
C√. Ah A\pkcWbp≈ Hcp tkhIs\t∏mse \n¿tZißƒ \n¿hln°pI
am{XamWv sNøp∂Xv. icnbmb Um‰bpw \n¿tZi-ßfpw \¬Inbm¬ am{Xta
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Iºyq´dpIƒ IrXyamb ^ew \¬Iq. Cu hntij KpWsØ Garbage in Garbage

out (GIGO) F∂ ]Zw D]tbmKn®v kqNn∏n°mw. AXmbXv sX‰mb C≥]p´v
Iºyq´dn\p \¬Inbm¬ sX‰mb Hu´v]p´v Iºyq´dpw \¬Ipw. ]´nI 1.2 t\m°n
Iºyq´dns‚ ta∑Ifpw ]cnanXnIfpw Xncn®dnbpI.

kzbw hne-bn-cpØmw

1. B[p\nI Iºyq´dns‚ amXrI apt∂m´v h®Xmcv ?

2. kn ]n bp (CPU) hns‚ LSIßfpsS  t]scgpXpI?

3. Iºyq´dns‚ ASnÿm\ LSIßfn¬ GXmWv Um‰ t{]mkknwKv
{]h¿Ø\ßfn¬ t\cn´v  Dƒs∏SmØXv?

4. Hcp \n¿tZiØns‚ \n¿hlWw F∂v DtZin°p∂sX¥mWv?

5. Iºyq´dns‚ GXp `mKamWv a\pjy akvXnjvItØmSv XmcXays∏SpØmhp∂Xv.

Iºyq´dpIƒ

ta∑Iƒ ]cnanXnIƒ

thKX: Hcp sk°‚ v As√¶n¬ AXns‚ Hcwiw sIm≠v
Zie£°W°n\v  {]h¿Ø\ßƒ \n¿hln°phm≥ Iºyq´-
dpIƒ°v Ignbpw. Hcp a\pjy≥ amkßtfm  h¿jßtfm FSpØv
sNøp∂ tPmenIƒ Iºyq´dn\v  Hcp an\n´p sIm≠v sNøphm≥
Ignbpw.

IrXyX: Iºyq´dn\v KWnX{InbIƒ hfsc Db¿∂ IrXyXtbmSp
IqSn \n¿hln°m≥ Ignbpw. ^eßfnepw KWnX {InbIfpsS
kq£vaXbnepw bmsXmcphn[ sX‰pIfpw D≠mIn√ F∂p≈XmWv
IrXyX F∂Xp sIm≠v DtZin°p∂Xv.

ÿntcm’mlw: Iºyq´¿ Hcp b{¥ambXpsIm≠v AXn\v
aWn°qdpItfmfw apjnbmsX {]h¿Øn°m≥ Ignbpw. a\pjycn¬
\n∂pw hnXykvXambn AXv \tΩmSv A\pkcWt°tSm a‰v
hnImcßtfm {]ISn∏n°n√. AXpsIm≠v Iºyq´dpIƒ ]Xnhv
tPmenIƒ°v G‰hpw tbmPn®XmWv.

_lpapJ sshZKv[yw: [mcmfw hyXykvX XcØnep≈ t{]mkknwKv
ZuXyßƒ \n¿hln°m≥ Iºyq´dpIsf D]tbmKn°mw. CXv
s]mXp D]tbmKØn\p≈ Um‰ t{]mkknwKv b{¥amWv.

hfsc henb saΩdn: Iºyq´dpIƒ°v h¿[n® tXmXnep≈
kw`cWtijnbp≠v. t{]mkknwKn\mbn henb Afhn¬ Um‰
saΩdnbn¬ kw`cn°m\mIpw. kw`cW Afhv BhiyØn\\pkcn®v
h¿[n∏n°m\pamIpw.

sF Iyp (IQ) hns‚ A`mhw :

Iºyq´dn\v  Aam\pjnI

IgnhpIƒ Ds≠∂mWv an°-

hcpw IcpXp∂Xv. F∂m¬ AXv

hmkvXha√. Iºyq´dn\v  a\pjy¿-

°p≈-Xpt]mse kzX n≤amb

_p≤nbn√.

Xocpam\saSp°m\p≈ Ignhns‚

A`mhw:  Iºyq´dp- Iƒ°v kz¥w

\nebv°v Xocpam\ßƒ FSp-

°m≥ Ignbn√. a\p-jy¿-°p-≈Xp

t]mse A¥¿-⁄m-\]camb

IgnhpIƒ AXn\n√.

]´nI 1.2 Iºyq´dns‚ sa®ßfpw ]cnanXnIfpw
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1.5 kwJym k{ºZmbw 1.5 kwJym k{ºZmbw 1.5 kwJym k{ºZmbw 1.5 kwJym k{ºZmbw 1.5 kwJym k{ºZmbw (Number systems)

FÆp∂Xn\pw, ASbmfs∏SpØp∂Xn\pw, Af°p∂Xn\pw D≈ KWnXimkv{X]camb

D]m[nbmWv kwJy. Nn´tbmsS kwJyIsf {]Xn\n[m\w sNøp∂ coXnbmWv kwJym\

k{ºZmbw. ]Øv A°ßƒ D]tbmKn®v sIm≠p≈ ZikwJym k{ºZmbamWv  (Decimal

Number System) \Ωƒ \nXyPohnXØn¬ D]tbmKn®v hcp∂Xv. 289 F∂ kwJysb

Ccp∂q‰n F¨]Øn H≥]Xv F∂mWv D®cn°p∂Xv.  CXn¬ 2, 8, 9 F∂o A°ßƒ

ASßnbn´p≠v. AXpt]mse a‰v kwJym\ k{ºZmbßfpw \nehnep≠v. Hmtcm∂n\pw

AXnt‚Xmb Nn”ßfpw coXnIfpamWv Ahbnse kwJy cq]I¬]\ sNøp-∂-Xn\v

D]tbmKn°p∂Xv. Hmtcm kwJym k{º-Zm-b-Øn\pw X\-Xmb B[mcw D≠v. CXv B

kwJym k{º-Zm-b-Ønse Nn”ß-fpsS FÆsØ B{i-bn-®n-cn-°p-∂p. Hcp kwJym

k{ºZmbØn¬ D]tbmKn°p∂ A°ßfpsS As√¶n¬ Nn”ßfpsS FÆsØ B

kwJym k{ºZmbØnse B[mcw  (Base) As√¶n¬ aqekwJy (Radix ) F∂v ]dbp∂p.

Nne kwJym k{ºZmbßsf Ipdn®v \ap°v N¿® sNømw.

1.5.1 ZikwJym k{ºZmbw (Decimal  number system)

ZikwJym k{ºZmbØn¬  0, 1, 2, 3, 4, 5, 6, 7, 8, 9 XpSßnb ]Øv A°ßfmWv kwJym

cq]oIcWØn\v D]tbmKn°p∂Xv. ZikwJym k{ºZmbØn¬ ]Øv A°ßƒ

D]tbmKn°p∂XpsIm≠v AXns‚ B[mcw (Base) 10 BIp∂p. AXpsIm≠p ZikwJym

k{ºZmbsØ 10 B[mcam°nb  kwJym k{ºZmbw F∂p IqSn hnfn°p∂p.

743,  347 F∂o c≠v ZikwJyIƒ ]cnKWn°pI.

743 = Ggv \qdpIƒ + \mep ]ØpIƒ + aq∂v  H∂pIƒ ( 7×102  +  4×101 +  3×100)

347 = aq∂v \qdpIƒ + \mep ]ØpIƒ  + Ggv H∂pIƒ ( 3×102  + 4  ×101+  7×100)

ChnsS H∂masØ kwJybmb 743 ¬ 7 s‚ ÿm\hne (Weight) 102 = 100 BIp∂p.

F∂m¬ c≠masØ kwJybmb 347  ¬ 7 s‚ ÿm\hne 100 = 1 BIp∂p. Hcp kwJybpsS

ÿm\hne AXns‚ Bt]£nI ÿm\sØ B{ibn®ncn°p∂p. AØcw kwJym

k{ºZmbsØ ÿm\ob kwJym k{ºZmbw (Positional Number System) F∂p ]dbp∂p.

F√m ÿm\ob kwJym k{ºZmbØn\pw Hcp B[mcw (Base) D≠mbncn°pw. Hcp

A°Øns‚ ÿm\hne B[mcØns‚ Nne IrXy¶w (Power) Bbncn°pw. Hmtcm

ZikwJy A°Øns‚ ÿm\ hne  10 s‚ IrXy¶w Bbncn°pw (100, 101, 102, ……).

5876 F∂ ZikwJy ]cnKWn°pI. Cu kwJy Xmsg ImWn®ncn°p∂Xv t]mse

hn]peoIcn®p FgpXmw.

kvYm\hne (Weight) 103 102 101 100

ZikwJy 5 8 7 6



23

1. Iºyq´dnse ASnÿm\ LSIßƒ

= 5×103  +  8×102  +  7×101  +  6×100

= 5×1000 + 8×100  + 7×10 + 6×1

= 5000 + 800 + 70 + 6

= 5876

apIfn¬ sImSpØncn°p∂ DZmlcWØn¬ 5 F∂ A°Øn\v G‰hpw IqSnb

ÿm\hnebmb 103=1000 Dw 6 F∂ A°Ø\v G‰hpw Ipd™ ÿm\hnebmb 100=1

Dw BWv. G‰hpw IqSnb ÿm\hnebp≈ A°sØ IqSnb {]_eXbp≈ A°w (Most

Significant Digit - MSD) F∂pw G‰hpw Ipd™ ÿm\hnebp≈ A°sØ Ipd™

{]_eXbp≈ A°w (Least Significant Digit -  LSD) F∂pw hnfn°p∂p. AXn\m¬

apIfn¬ sImSpØncn°p∂ kwJybn¬  MSD F∂Xv 5 Dw LSD F∂Xv 6 Dw BIp∂p.

Hcp kwJybpsS G‰hpw CSXp hiØp≈ A°w MSD Dw  G‰hpw heXp hiØp≈

A°w LSD Dw BIp∂p.

Zimwi kwJyIfn¬ Zimwi _nµphn\v hepXv ̀ mKØp≈ kwJyIfpsS ÿm\hne 10s‚

s\K‰nhv IrXy¶ßƒ BWv (10-1, 10-2, 10-3, …….). 249.367 F∂ kwJy DZmlcWambn

FSp°mw.

kvYm\hne (Weight) 102 101 100 10-1 10-2 10-3

ZikwJy 2 4 9 3 6 7

MSD (.) LSD

= 2×102  + 4 ×101 + 9×100  + 3×10-1 + 6×10-2 + 7×10-3

= 2×100 + 4 ×10 + 9×1 + 3×0.1 + 6×0.01 + 7×0.001

= 200 + 40 + 9 + 0.3 + 0.06 + 0.007

= 249.367

CXphsc 10 A°ßƒ D]tbmKn®psIm≠p≈ Hcp kwJym\ k{ºZmbsØ°pdn®mWv

\Ωƒ N¿®sNbvXXv. C\n \ap°v hyXykvX B[mcßfnep≈ a‰v kwJym\

k{ºZmbßƒ cq]oIcn°p∂sXßs\ F∂v ]Tn°mw.

1.5.2 ZzbkwJym k{ºZmbw  (Binary number system)

Hcp kwJy cq]oIcn°m≥ 0, 1 F∂o c≠°ßƒ am{Xw D]tbmKn°p∂ kwJym

k{ºZmbsØbmWv  ZzbkwJym k{ºZmbw (Binary Number System) F∂v ]dbp∂Xv.

Cw•ojn¬ bi  (ss_) F∂ hm°v sIm≠v A¿Yam°p∂Xv 2 F∂mWv. AXn\m¬ Cu

kwJym k{ºZmbØns‚ B[mcw 2 BIp∂p. AXpsIm≠v CXns\ 2 B[mcam°nbp≈

kwJym k{ºZmbw F∂v IqSn hnfn°p∂p. Hcp  kwJy ZzbkwJybmsW∂v kqNn∏n°m≥

B kwJytbmSp IqSn 2 Iogv°pdn∏v (Subscript) Bbn D]tbmKn°p∂p.
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DZmlcWßƒ  (1101)
2
, (101010)

2 
, (1101.11)

2

Hcp ZzbkwJybnse Hmtcm A°sØbpw _n‰v (bit) F∂mWv hnfn°p∂Xv. Cw•ojn¬ bit

s‚ ]q¿Wcq]w binary digit F∂mIp∂p. ZzbkwJym\ k{ºZmbhpw Hcp ÿm\ob

kwJym\ k{ºZmbamWv. Hmtcm ZzbkwJy A°Øns‚bpw ÿm\ hne 2 s‚ IrXy¶w

(Power) BWv. (1101)
2
 F∂ ZzbkwJy DZmlcWambn ]cnKWn°pI. Cu ZzbkwJy

Xmsg ImWn®ncn°p∂Xv t]mse hn]peoIcn®v FgpXmw.

ÿm\hne (Weight) 23 22 21 20

Binary  Number 1 1 0 1

 MSB           LSB

= 1×23  + 1× 22  + 0×21  + 1×20

= 1×8 + 1×4 + 0×2 + 1×1

= 8 + 4 + 0 + 1

= 13

ZzbkwJybnse G‰hpw heXphiØp \n¬°p∂ A°Øns\ Ipd™ {]_eXbp≈

_n‰v (Least  Significant Bit - LSB) F∂pw G‰hpw CSXphiØp \n¬°p∂ A°Øns\

IqSpX¬  {]_eXbp≈ _n‰v (Most  Significant Bit - MSB)  F∂pw hnfn°p∂p.

1101 F∂ ZzbkwJy 13 F∂ ZikwJybv°v XpeyamWv. F∂m¬ 1101 F∂ kwJy

ZikwJym\ k{ºZmbØnepw D≠v. ]s£ AXns\ hymJym\n°p∂Xv BbncØn

Hcp∂q‰n H∂v F∂mWv. Cu Bib°pg∏w Hgnhm°phm≥ th≠n ZikwJym k{ºZmbw

HgnsIbp≈ F√m kwJym\ k{ºZmbßfnepw B[mcw hy‡ambn kqNn∏n°Ww.

AXns‚ s]mXphmb LS\ Xmsg sImSpØncn°p∂p.

(kwJy)
B[mcw

hyXykvX B[mcØnep≈ kwJyIsf Xcw Xncn®dnbphm≥ Cu ASbmfs∏SpØ¬

klmbn°p∂p. DZmlcWambn 1101 F∂ ZzbkwJysb (1101)
2
 F∂v  FgpXpIbpw

AXns\  "H∂v H∂v ]qPyw H∂v B[mcw c≠v " F∂v hmbn°pIbpw sNøWw. Hcp

kwJybv°v B[mcw \¬Inbn´ns√¶n¬ AXns\ ZikwJybmbn ]cnKWn°Ww.

AXmbXv ZikwJy°v B[mcw kqNn∏n°Wsa∂v \n¿_‘an√.

`n∂Iamb Hcp ZzbkwJybpsS Binary point heXp`mKØp≈ A°ßfpsS ÿm\hne 2

s‚ s\K‰nhv IrXy¶w Bbncn-°pw. (2-1, 2-2, 2-3,....). (111.011)
2
 F∂ kwJy DZmlcWambn

FSp°mw.

ÿm\hne (Weight) 22 21 20 2-1 2-2 2-3

ZzbkwJy (Binary Numbers) 1 1 1 0 1 1

MSB (.) LSB
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1 0 1 0 1 1 0

Nn{Xw 1.8: ON Dw OFF  s‚bpw UnPn‰¬ cq]Øns‚ {]Xn\n[m\w

= 1×22  + 1×21  + 1×20  + 0×2-1  + 1×2-2  + 1×2-3

= 1×4 + 1×2 + 1×1 + 0×  + 1×  + 1×

= 4 + 2 + 1 + 0 + 0.25 + 0.125

= 7.375

Iºyq´dn¬ ZzbkwJybpsS {][m\yw

ZzbkwJym k{ºZmbw 1, 0 F∂o A°ßƒ ASnÿm\am°nbmsW∂p \Ωƒ I≠t√m.

Nn{Xw 1.8  ¬ sshZypXnbpsS Hm¨ (ON) Bbncn°p∂ Ahÿ 1 sIm≠pw Hm v̂ (OFF)

Bbncn°p∂ Ahÿ 0 sIm≠pw kqNn∏n°p∂p. C°mcWØm¬, Iºyq´dn¬ Um‰sb

{]Xn\n[m\w sNøp∂Xn\v ASnÿm\ kwJym k{ºZmbambn ZzbkwJym k{ºZmbw

D]tbmKn°p∂p.

1.5.3 A„kwJym k{ºZmbw  (Octal number system)

F v́  A°ßfmb 0, 1, 2, 3, 4, 5, 6, 7 F∂nh D]tbmKn®p≠m°p∂ kwJym k{ºZmbsØ

A„kwJym k{ºZmbw (Octal Number System) F∂v ]dbp∂p. Cw•ojn¬ Octa (HŒ)

F∂ hm°v sIm≠v A¿Yam°p∂Xv 8 F∂mWv. AXn-\m-emWv Cu kwJym k{ºZmbsØ

HŒ¬ kwJym\ k{ºZmbw F∂v ]dbp∂Xv.  Cu kwJym k{ºZmbØns‚ B[mcw 8

BIp∂p. AXpsIm≠v CXns\ 8 B[mcamb kwJym k{ºZmbw F∂pw hnfn°p∂p.

DZmlcWambn (236)
8
 ]cnKWn°pI. Hmtcm HŒ¬ A°Øns‚bpw ÿm\hne 8 s‚

IrXy¶w (Power) Bbncn°pw (80, 81, 82, 83, …..). (236)
8
 F∂ kwJy Xmsg ImWn®n-

cn°p∂Xv t]mse hn]peoIcn®p FgpXmw.

ÿm\hne (Weight) 82 81 80

HŒ¬ kwJy 2 3 6

= 2×82  + 3×81  + 6×80

= 2×64 + 3×8 + 6×1

= 128 + 24 + 6

= 158

`n∂Iamb Hcp A„kwJybpsS Awi_nµphn\v heXp`mKØp≈ A°ßfpsS



26

1. Iºyq´dnse ASnÿm\ LSIßƒ

ÿm\hne 8 s‚ s\K‰nhv IrXy¶w Bbncn°pw (8-1, 8-2, 8-3, …….). (172.4)
8
 F∂ kwJy

DZmlcWambn FSp°mw.

ÿm\hne (Weight) 82 81 80 8-1

HŒ¬ kwJy 1 7 2 4

= 1×82  + 7×81  + 2×80  + 4×8-1

= 64 + 56 + 2 + 4×
1

8
= 122 + 0.5

= 122.5

1.5.4 tjmUi (slIvkmsUkna¬) kwJym k{ºZmbw

(Hexadecimal number system)

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F F∂o 16 Nn”ßƒ D]tbmKn®p≠m°p∂

kwJym\ k{ºZmbsØ slIvkmsUkna¬ kwJym\ k{ºZmbw F∂v ]dbp∂p. Cu

kwJym\ k{ºZmbØn¬ 16 Nn”ßƒ D]tbmKn°p∂XpsIm≠v CXns‚ B[mcw 16

BIp∂p. BbXn\m¬  CXns\ 16 B[mcamb kwJym\ k{ºZmbw F∂pw hnfn°p∂p.

Cu kwJym\ k{ºZmbØnse A, B, C, D, E, F F∂o Nn”ßƒ D]tbmKn°p∂Xv

bYm{Iaw ZikwJym\ k{ºZmbØnse 10, 11, 12, 13, 14, 15 F∂ kwJyIsf

kqNn∏n°p∂Xn\mWv. slIvkmsUkna¬ A°ßfpw Ahbv°v Xpeyamb ZikwJyIfpw

NphsS ImWn®ncn°p∂p.

slIvkmsUkna¬ 0 1 2 3 4 5 6 7 8 9 A B C D E F

Zi-kwJy 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

DZmlcWambn (12AF)
16 
 F∂ slIvkmsUkna¬ kwJy ]cnKWn°pI. Hmtcm slIvkm

sUkna¬ A°Øns‚bpw  ÿm\hne 16 s‚ IrXy¶w (Power) Bbncn°pw (160, 161,

162, 163, …..). Cu kwJysb Xmsg ImWn®ncn°p∂Xv t]mse hn]peoIcn®p FgpXmw.

ÿm\hne (Weight) 163 162 161 160

slIvkmsUkna¬ A°w 1 2 A F

= 1×163 + 2×162  + 10×161 + 15×160

= 1×4096 + 2×256 + 10×16 + 15×1

= 4096 + 512 + 160 + 15

= 4783

`n∂Iamb Hcp slIvkmsUkna¬ kwJybpsS Awi_nµphn\v heXp`mKØp≈
A°ßfpsS ÿm\hne 16 s‚ s\K‰nhv IrXy¶w Bbncn°pw (16-1, 16-2, 16-3, ...)
(2D.4)

16
 F∂ kwJym DZmlcWambn FSp°mw.
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]´nI 1.3: hnhn[ kwJym k{ºZmbØnepap≈ B[mchpw Nn”ßfpw

kwJym k{ºZmbw B[mcw D]tbmKn°p∂ Nn”ßƒ

ss_\dn 2 0, 1

HŒ¬ 8 0, 1, 2, 3, 4, 5, 6, 7

sUkna¬ 10 0, 1, 2, 3, 4, 5, 6, 7, 8, 9

slIvkm sUkna¬ 16 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F

ÿm\hne (Weight) 161 160 16-1

slIvkmsUkna¬ A°w 2 D 4

= 2×161  + 13×160  + 4×

1

16

= 32 + 13 + 0.25

= 45.25

]´nI 1.3 ¬ hnhn[ kwJym\ k{ºZmbØn¬ D]tbmKn°p∂ B[mchpw Nn”ßfpw

ImWn®ncn°p∂p.

HŒ¬, slIvkmsUkna¬ kwJym k{ºZmbßfpsS {]m[m\yw

Iºyq´dn¬ Um‰ t{]mk v sNøp∂Xn\pw  AXns\ {]Xn\n[m\w sNøp∂Xn\pw ss_\dn
kwJym k{ºZmbamWv D]tbmKn°p∂Xv F∂v \Ωƒ a\ nem°n°gn™p. ss_\dn
kwhn[m\Øn¬ kwJyIƒ {]Xn\n[m\w sNøp∂Xn\pw AhbpsS {]h¿Ø\ßƒ°pw
IqSpX¬ _n‰pIfpw {]bXv\ßfpw BhiyamWv. aq∂p _n‰pIfpsS {Kq∏ns\ Hcp HŒ¬
A°ambpw (ImcWw 23 = 8) \mep _n‰pIfpsS {Kq∏ns\ Hcp slIvkmsUkna¬
A°ambpw (ImcWw 24 = 16) am‰mhp∂Xpw CØcw {Kq∏pIsf AhbpsS XØpeyamb
HŒ¬, slIvkmsUkna¬ Nn”ßfnte°p am‰mhp∂XmWv. ss_\dn kwJyIfpsS
HIvS¬, slIvkmsUkna¬ kwJym k{ºZmbØnte°p≈ CØcw am‰hpw Xncn®p≈
am‰hpw hfsc Ffp∏amWv. Cet{ŒmWnIv k¿Iyq´pIfpsS cq]I¬∏\bnepw {]h¿-
Ø\Ønepw Cu ]cnh¿Ø\ {]{Inb henb tXmXn¬ D]tbmKn°p∂p.

1. Hcp kwJym k{ºZmbØn¬ D]tbmKn®ncn°p∂ Nn”ßfpsS FÆsØ
.................. F∂v hnfn°p∂p.

2. Xmsg sImSpØncn°p∂Xn¬ \n∂v Akm[phmb kwJyIƒ Xncs™Sp°pI.

i) (10101)
8
ii)   (123)

4
iii)  (768)

8
iv)    (ABC)

16

3. _n‰v F∂ ]Zw \n¿hNn°pI.

4. 7854.25. F∂ ZikwJybpsS Fw.Fkv.Un (MSD) I≠p-]nSn°pI.

5. slIvkmsUkna¬ kwJym k{ºZmbØns‚ B[mcw .......................... BIp∂p.

kzbw hne-bn-cpØmw
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1.6 kwJyIfpsS ]cnh¿Ø\ßƒ 1.6 kwJyIfpsS ]cnh¿Ø\ßƒ 1.6 kwJyIfpsS ]cnh¿Ø\ßƒ 1.6 kwJyIfpsS ]cnh¿Ø\ßƒ 1.6 kwJyIfpsS ]cnh¿Ø\ßƒ (Number Conversions)

hnhn[ kwJym\ k{ºZmbßsf°pdn®v \Ωƒ ]Tn®p Ign™p, Hcm[mcØnep≈
kwJyIsf as‰mcm[mcØnep≈ XØpey kwJyIfm°n ]cnh¿Ø\w sNøp∂-
sXßs\bmsW∂p \ap°v N¿® sNømw. ZikwJybn¬ \n∂v ss_\dn, ss_\dnbn¬
\n∂v ZikwJy, ZikwJybn¬ \n∂v HŒ¬ F∂nßs\ ]e hn[Ønep≈ kwJym\
k{ºZmbØnte°p ]cnh¿Ø\w sNømw. Hcp kwJym\ k{ºZmbØn¬ \n∂v as‰mcp
kwJym\ k{ºZmbØnte°v Fßs\ ]cnh¿Ø\w sNømsa∂v \ap°v t\m°mw.

1.6.1 ZikwJybn¬ \n∂v ss_\dnkwJybnte°p≈ ]cnh¿--Ø\w

(Decimal to binary conversion)

 Bh¿Øn®p≈ lcWw hgnbmWv ZikwJysb ss_\dn kwJybnte°p  ]cnh¿Ø\w
sNøp∂Xv. Cu coXnbn¬ ZikwJysb 2 sIm≠v XpS¿®bmbn lcn°pIbpw (kwJy 0
BIp∂Xv hsc), AXns‚ in„ßƒ tcJs∏SpØpIbpw sNøp∂p. MSB Ahkm\
in„ambpw LSB BZysØ in„ambpw FSpØv in„ßsf Iq´ambn FgpXnbm¬
ZzbkwJy°v Xpeyamb kwJy e`n°p∂p. Hmtcm L´Ønepw lcn°ptºmƒ In´p∂
in„ßƒ H∂pIn¬ 0 As√¶n¬ 1 F∂o ss_\dn A°ßƒ Bbncn°pw.

2 25 injvS-ßƒ

2 12 1 LSB

2 6 0

2 3 0

2 1 1

0 1 MSB

(25)
10
  = (11001)

2
  (80)

10   
=  (1010000)

2

    2 80         injvS-ßƒ

    2 40 0 LSB

    2 20 0

    2 10 0

    2 5 0

    2 2 1

    2 1 0

0 1 MSB

DZmlcWßƒ

25  F∂ ZikwJybpsS ss_\dn°v

Xpeyamb kwJy I≠p]nSn°pI.

(80)
10

 \v Xpeyamb ss_\dn kwJy

I≠p]nSn°pI.

kqN\: H‰ kwJybmb ZikwJybv°v Xpeyamb ss_\dn kwJy 1 ¬ Ahkm\n°pIbpw

Cc´  kwJybmb ZikwJy°v Xpeyamb ss_\dn kwJy 0 ¬ Ahkm\n°pIbpw

sNøp∂p.
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0.25 × 2 = 0.50

0 .50 × 2 = 1.00

1 .00

(15.25)
10
 = (1111.01)

2

  (0.75)
10
 = (0.11)

2

(0.625)
10

 = (0.101)
2

Zimwi kwJyIƒ ss_\dnbnte°v ]cnh¿Ø\w sNø¬

(Converting decimal fraction to binary)

Zimwi kwJyIƒ ss_\dnbnte°v am‰m≥ AXns\  XpS¿®bmbn 2 sIm≠v KpWn°p∂

coXnbmWv \mw D]tbmKn°p∂Xv.  DØcØns‚ ]q¿WkwJy`mKw ss_\dn ̀ n∂IØnse

MSB Bbncn°pw. ASpØ ss_\dn ̀ n∂IØns‚ {]_eXbp≈ _n‰v In´p∂Xn\v ho≠pw

`n∂I `mKØns‚ DØcsØ 2 sIm≠v KpWn°p∂p. `n∂I `mKw ]qPyw BIp∂Xp

hsctbm As√¶n¬ Bhiyap≈{X IrXyX (Precision) e`n°p∂Xv hsctbm Cu

\S]Sn{Iaw XpScp∂p.

DZmlcWßƒ:

0.75 s\ ss_\dnbnte°v am‰pI.

0.75 × 2 = 1.50

1 .50 × 2 = 1.00

1 .00

0.625 s\ ss_\dnbnte°v am‰pI.

0.625 × 2 = 1.25

1 .25 × 2 = 0.50

0 .50 × 2 = 1.00

1 .00

15.25 s\ ss_\dnbnte°v am‰pI.

15 s\  ss_\dnbnte°p am‰pI. 0.25s\  ss_\dnbnte°p am‰pI

2 15 injvS-ßƒ

    2 7   1

    2 3   1

    2 1   1

0   1

1.6.2 ZikwJybn¬ \n∂v HIvSente°p≈ ]cnh¿Ø\w

(Decimal to octal conversion)

Bh¿Øn®p≈ lcWw hgnbmWv ZikwJysb HŒ¬ kwJybnte°p ]cnh¿Ø\w
sNøp∂Xv. ZikwJysb 8 sIm≠v XpS¿®bmbn lcn°pIbpw (kwJy 0 BIp∂Xv hsc),
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8 400 injvS-ßƒ

8 50      0

8   6      2 (400)
10
=(620)

8

 0      6

8 125 injvS-ßƒ

8 15 5 LSD

8 1 7

0 1 MSD (125)
10
= (175)

8

AXns‚ in„ßƒ tcJs∏SpØpIbpw sNøp∂p. MSD Ahkm\ in„ambpw LSD

BZysØ in„ambpw FSpØv in„ßsf Iq´ambn FgpXnbm¬ HŒ¬kwJy°v Xpeyamb
kwJy e`n°p∂p. Hmtcm L´Ønepw lcn°ptºmƒ In´p∂ in„ßƒ 0, 1, 2, 3, 4, 5, 6 , 7

F∂nhbn¬ GsX¶nepw Bbncn°pw.

DZmlcWßƒ:

125 F∂ ZikwJy°v  Xpeyamb HŒ¬ kwJy I≠p]nSn°pI.

(400)
10

 \v Xpeyamb HŒ¬ kwJy I≠p]nSn°pI.

1.6.3 ZikwJybn¬ \n∂v slIvkmsUknaente°p≈ ]cnh¿-Ø\w

(Decimal to hexadecimal conversion)

Bh¿Øn®p≈ lcWw hgnbmWv ZikwJysb slIvkmsUkna¬ kwJybnte°p

]cnh¿Ø\w sNøp∂Xv. ZikwJysb 16 sIm≠v XpS¿®bmbn lcn°pIbpw (kwJy 0

BIp∂Xv hsc), AXns‚ in„ßƒ tcJs∏SpØpIbpw sNøp∂p. MSD Ahkm\

in„ambpw LSD BZysØ in„ambpw FSpØv in„ßsf Iq´ambn FgpXnbm¬

slIvkmsUkna¬ kwJy°v Xpeyamb kwJy e`n°p∂p. Hmtcm L´Ønepw

lcn°ptºmƒ In´p∂ in„ßƒ 0, 1, 2, 3, 4, 5, 6,7 , 8, 9, 10, 11, 12, 13, 14, 15 F∂nhbn¬

GsX¶nepw Bbncn°pw. In´p∂ in„ßƒ 10, 11, 12, 13, 14, 15 BsW¶n¬ AXns\

bYm{Iaw A, B, C, D, E, F F∂nßs\ tcJs∏SpØWw.

DZmlcWßƒ:

155 F∂ ZikwJy°v  Xpeyamb slIvkmsUkna¬ kwJy I≠p]nSn°pI.

16 155 injvS-ßƒ

16 9 11 (B) LSD

 0 9 MSD   (155)
10

= (9B)
16
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ÿm\hne (Weight) 24 23 22 21 20

ss_\dn A°w 1 0 1 1 0

ÿm\hne (Weight) 24 23 22 21 20

ss_\dn A°w 1 1 0 1 1

ÿm\hne (Weight) 26 25 24 23 22 21 20

ss_\dn A°w 1 1 0 0 0 1 0

DZmlcWßƒ: 380
10
 Xpeyamb slIvkmsUkna¬ kwJy

I≠p]nSn°pI.

16 380 injvS-ßƒ

16 23 12 (C)

16 1 7 (380)
10
= (17C)

16

0 1

1.6.4 ss_\dnbn¬ \n∂v ZikwJybnte°p≈ ]cnh¿Ø\w

(Binary to decimal conversion)

ss_\dn kwJyIƒ°v Xpeyamb ZikwJy ImWp∂Xn\v, ss_\dn kwJybnse Hmtcm

A°Øns\bpw, AXns‚ ÿm\hne sIm≠p {Iaambn KpWn®v XpI I≠m¬ aXn.

ÿm\hne 2 s‚ IrXy¶w Bbn-cn°pw  (20, 21, 22, 23, ...)..

DZmlcWßƒ:

(10110)
2 
s\ ZikwJybnte°p am‰pI.

(10110)
2

= 1×24 + 1×23 + 0×22 + 1×21 + 1×20

= 16 + 0 + 4 + 2 + 0

= 22       (10110)
 2 

=(22)
10

(11011)
2 
s\ ZikwJybnte°p am‰pI.

(11011)
2

= 1×24 + 1×23 + 0×22 + 1×21 + 1×20

= 16 + 8 + 2 + 1

= 27       (11011)
 2 

=(27)
10

(1100010)
2 
s\ ZikwJybnte°p am‰pI.
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(1100010)
2 
= 1×26 + 1×25 + 0×24 + 0×23  + 0×22 + 1×21 + 0×20

= 64 + 32 + 2

= 98      (1100010)
2
=(98)

10

]´nI  1.4 ¬  c≠ns‚ 10 hscbp≈ IrXy¶ßƒ  sImSpØncn°p∂p.

210 29 28 27 26 25 24 23 22 21 20

1024 512 256 128 64 32 16 8 4 2 1

ss_\dn `n∂Ißƒ ZikwJybnte°v  ]cnh¿Ø\w sNø¬
(Binary fraction to decimal)

Hcp ss_\dn ̀ n∂kwJy ZikwJybnte°v am‰p∂Xn\v, Hmtcm A°Øns\bpw AXns‚

ÿm\hne sIm≠p {Iaambn KpWn®v XpI I≠m¬ aXn. ss_\dn Awi_nµphn\v

tijap≈ A°Øns‚ ÿm\hne 2 s‚ s\K‰ohv IrXy¶w Bbncn°pw  (2-1, 2-2, 2-3, ...)

DZmlcWßƒ:

(0.1011)
2
 s\ ZikwJybnte°v am‰pI.

(0.1011) 
2

= 1×2-1 +0×2-2 + 1×2-3+ 1×2-4

= 0.5 + 0 + 0.125+0.0625

= 0.6875       (0.1011)
2
= (0.6875)

10

(0.101)
2
s\ ZikwJybnte°v am‰pI.

(0.101)
2

= 1×23 + 0×22 + 1×21 + 0×20

= 0.5 + 0+0.125

= 0.625 (0.101)
2
  =  (0.625)

10

(1010.11)
2 
s\ ZikwJybnte°v am‰pI.

ÿm\hne (Weight) 23 22 21 20

ss_\dn A°w 1 0 1 1

]´nI 1.4: c≠ns‚ IrXy¶ßƒ

ÿm\hne (Weight) 2-1 2-2 2-3 2-4

ss_\dn A°w 1 0 1 1

ÿm\hne (Weight) 2-1 2-2 2-3

ss_\dn A°w 1 0 1
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ÿm\hne (Weight) 2-1 2-2

ss_\dn A°w 1 1

(1010)
2

= 1×23 + 0×22 + 1×21 + 0×20

= 8 + 0+2+0

= 10 (1010)
2
  =  (10)

10

(0.11)
2

= 1×2-1 + 1×2-2

= 0.5 + 0.25

= 0.75 (0.11)
2
 =(0.75)

10

    (1010.11)
2
 = (10.75)

10

]´nI 1.5 ¬ c≠ns‚ s\K‰ohv IrXy¶ßƒ ImWn®ncn°p∂p.

1.6.5 HŒ¬ kwJybn¬ \n∂v ZikwJybnte°p≈ ]cnh¿Ø\w

(Octal to decimal conversion)

HŒ¬ kwJysb   ZikwJybnte°p am‰p∂Xn\v, HŒ¬ kwJybnse Hmtcm

A°Øns\bpw, AXns‚ ÿm\hne sIm≠p {Iaambn KpWn®v XpI I≠m¬ aXn.

ÿm\hne 8 s‚ IrXy¶w Bbncn°pw  (80, 81, 82,   83, ...).

DZmlcWßƒ:

(257)
8
 s\ ZikwJybnte°p am‰pI.

(257)
8

= 2×82 + 5×81 + 7×80

= 128 + 40 +7

= 175 (257)
8
 = (175)

10

(157)
8
 s\ ZikwJybnte°p am‰pI.

2-1 2-2 2-3 2-4 2-5

0.5 0.25 0.125 0.0625 0.03125

]´nI 1.5: c≠ns‚ s\K‰ohv  IrXy¶ßƒ

ÿm\hne (Weight) 82 81 80

HŒ¬ A°w 2 5 7

ÿm\hne (Weight) 82 81 80

HŒ¬ A°w 1 5 7
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(157)
8

= 1×82 + 5×81 + 7×80

= 64 + 40 +7

= 111 (157)
8
 = (111)

10

(1005)
8
 s\ Zi-kwJybnte°p am‰pI.

(1005)
8

= 1×83 + 0×82 + 0×81 + 5×80

= 512+5

= 517 (1005)
8
 = (517)

10

1.6.6 slIvkmsUkna¬ kwJybn¬ \n∂v ZikwJybnte°p≈

]cnh¿Ø\w (Hexadecimal to decimal conversion)

slIvkmsUkna¬ kwJysb ZikwJybnte°p am‰p∂Xn\v, slIvkmsUkna¬

kwJybnse Hmtcm A°Øns\bpw, AXns‚ ÿm\hne sIm≠p {Iaambn KpWn®v XpI

I≠m¬ aXn. ÿm\hne 16 s‚ IrXy¶w Bbncn°pw (160, 161, 162, ...). slIvkmsUkna¬

A°ßƒ A, B, C, D, E, F BsW¶n¬ AXv bYm{Iaw 10, 11, 12, 13, 14, 15 F∂nßs\

am‰n FgpXWw.

DZmlcWßƒ:

(AB)
16

 s\ ZikwJybnte°p am‰pI.

(AB)
16

= 10×161+11×160

= 160 + 11

= 171

 (AB)
16

 = (171)
10

DZmlcWßƒ: (2D5)
16

 s\ ZikwJybnte°p am‰pI.

ÿm\hne Weight 83 82 81 80

HŒ¬ A°w 1 0 0 5

ÿm\ hne (Weight) 161 160

slIvkmsUkna¬ A°w A B

A = 10 B = 11

ÿm\ hne (Weight) 161 161 160

slIvkmsUkna¬ A°w 2 D 5

 D = 13
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(2D5)
16

= 2×162+13×161+5×160

= 512+208+5

= 725

    (AB)
16

 = (171)
10

1.6.7 HIvSen¬ \n∂v ss_\dnbnte°p≈ ]cnh¿Ø\w

(Octal to binary conversion)

Hmtcm HŒ¬ A°hpw XØpeyamb 3 _n‰v ss_\dn A°Ønte°v am‰n FgpXnbm¬

HŒ¬ kwJy ss_\dn kwJybmbn ]cnh¿Ø\w sNøm\mIpw. km[yamb F´v HŒ¬

A°ßfpw AhbpsS XØpey ss_\dn A°ßfpw ]´nI 1.6 ¬ \¬Inbncn°p∂p.

DZmlcWßƒ:

(437)
8
 s\ ss_\dnbnte°p am‰pI.

Hmtcm HŒ¬ A°Øn\pw Xpeyamb 3 _n‰v ss_\dn A°ßƒ Xmsgs°mSpØncn°p∂p.

4 3 7

↓ ↓ ↓

100 011 111

(437)
8
=(100011111)

2

(7201)
8
 s\ ss_\dnbnte°p am‰pI.

Hmtcm HŒ¬ A°Øn\pw Xpeyamb 3 _n‰v ss_\dn A°ßƒ Xmsgs°mSpØncn°p∂p.

7 2 0 1

↓ ↓ ↓ ↓

 111 010 000 001

(7201)
8
 =  (111010000001)

2

1.6.8 slIvkmsUknaen¬ \n∂v ss_\dnbnte°p≈ ]cnh¿-Ø\w

(Hexadecimal to binary conversion)

Hmtcm slIvkmsUkna¬ A°hpw XØpeyamb 4 _n‰v ss_\dn B°n am‰n FgpXnbm¬

slIvkmsUkna¬ kwJy ss_\dnbmbn ]cnh¿Ø\w sNøm\mIpw. slIvkmsUkna¬

A°ßfpw  Ahbv°p Xpeyamb ss_\dn A°ßfpw  ]´nI 1.7 ¬ \¬Inbncn°p∂p.

HŒ¬ A°w 0 1 2 3 4 5 6 7

Xpeyamb ss_\dn 000 001 010 011 100 101 110 111

]´nI 1.6:  HŒ¬ A°ßfpsS XØpeyamb ss_\dn kwJyIƒ.
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DZmlcWßƒ:

(AB)
16

 s\ ss_\dnbnte°p am‰pI.

Hmtcm slIvkmsUkna¬ A°Øn\pw Xpeyamb 4 _n‰v

ss_\dn A°ßƒ  Xmsgs°mSpØncn°p∂p.

A B

↓ ↓

1010 1011

(AB)
16
 = (10101011)

2

(2F15)
16 

s\ ss_\dnbnte°p am‰pI

Hmtcm slIvkmsUkna¬ A°Øn\pw Xpeyamb 4 _n‰v

ss_\dn A°ßƒ  Xmsgs°mSpØncn°p∂p.

2 F 1 5

↓ ↓ ↓ ↓

0010 1111 0001 0101

(2F15)
16

 =  (10111100010101)
2

1.6.9 ss_\dnbn¬ \n∂pw HŒente-°p≈

]cnh¿Ø\w (Binary to octal conversion)

X∂ncn°p∂ ss_\dn kwJy heØp \n∂v CStØ°v  3
ss_\dn _n‰pIfpsS Iq´ßfm°n AXns‚ XØpeyamb
HŒ¬  A°w FgpXnbm¬ Hcp ss_\dn kwJy HŒ¬ kwJy-
-bnte°p ]cnh¿Ø\w sNømw. aq∂ns‚ Iq´ßƒ B°p-
tºmƒ G‰hpw CSXv hisØ Iq´Øn¬ 3 _n‰pIƒ XnIbp∂ns√¶n¬ CSXv hiØv

Bhiyamb  ]qPyßƒ sImSpØv 3 _n‰v cq]Øn¬ B°Ww.

DZmlcWßƒ:

(101100111)
2
 s\ HŒente°p am‰pI.

ss_\dn kwJy 101100111 s‚  heXp`mKØv \n∂v NphsS ImWn®ncn°p∂Xpt]mse

Iq´ßfm°mw.

101 100 111

↓ ↓ ↓

5  4 7

(101100111)
2   

=  (547)
8

]´nI 1.7:  slIvkmsUkna¬

A°ßfpsS XØpeyamb ss_\dn

A°ßƒ.

slIvkm Xpeyamb
sUkna¬ ss_\dn

A°w

0 0000

1 0001

2 0010

3 0011

4 0100

5 0101

6 0110

7 0111

8 1000

9 1001

A 1010

B 1011

C 1100

D 1101

E 1110

F 1111
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(10011000011)
2
 s\ HŒente°p am‰pI.

ss_\dn kwJy 10011000011 s‚  heXp`mKØv \n∂v NphsS ImWn®ncn°p∂Xp t]mse

Iq´ßfm°mw.

010   011 000 011

↓ ↓ ↓ ↓

2 3 0 3

(10011000011)
2
 = (2303)

8

1.6.10 ss_\dnbn¬ \n∂v slIvkmsUknaente°p≈ ]cnh¿-Ø\w

(Binary to Hexadecimal conversion)

X∂ncn°p∂ ss_\dn kwJy heØp \n∂v CStØ°v  4 ss_\dn _n‰pIfpsS  Iq´ß-
fm°n AXns‚ XØpeyamb slIvkmsUkna¬ A°w FgpXnbm¬ Hcp ss_\dn
kwJysb  slIvkmsUkna¬ kwJybnte°p ]cnh¿Ø\w sNømw. \mens‚ Iq´ßƒ
B°ptºmƒ G‰hpw CSXv hisØ Iq´Øn¬ 4 _n‰pIƒ XnIbp∂ns√¶n¬ CSXv hiØv
Bhiyamb  ]qPyßƒ sImSpØv 4 _n‰v cq]Øn¬ B°Ww.

DZmlcWßƒ:

(101100111010)
2
 s\ slIvkm-sU-knaente°p am‰pI.

ss_\dn kwJy 101100111010 s‚ he-Xp-`m-KØv \n∂v NphsS ImWn-®n-cn-°p-∂-Xp]-

t]mse Iq -́ß-fm-°mw.

1011 0011 1010

↓ ↓ ↓

B  3 A

(101100111010)
2 
=  (B3A)

16

(110111100001100)
2
 s\ slIvkm-sU-knaente°p am‰pI.

ss_\dn kwJy  110111100001100  s‚ he-Xp-̀ m-KØv \n∂v NphsS ImWn-®n-cn-°p-∂-

Xp-t]mse Iq -́ß-fm-°mw.

0110 1111 0000 1100

↓ ↓ ↓ ↓
6  F 0 C

(110111100001100)
2  

=  (6F0C)
16

1.6.11 HIvSen¬ \n∂v slIvkmsUknaente°p≈ ]cnh¿Ø\w

(Octal to hexadecimal conversion)

HŒ¬ kwJybn¬ \n∂v slIvkmsUkna¬ kwJybnte°v am‰p∂Xn\v  c≠v L´ßƒ
D≠v.

Iq -́ßfm°n-b-tijw

G‰hpw CSXv ̀ mKsØ Iq -́Øn¬ 4

_n‰p-Iƒ Cs√-¶n¬ Bh-iy-amb 0

tN¿Øv 4 _n‰p-Iƒ B°p-I.

Iq -́ßfm°n-b-tijw

G‰hpw CSXv ̀ mKsØ Iq -́

Øn¬ 3 _n‰p-Iƒ Cs√-¶n¬

Bh-iy-amb 0 tN¿Øv 3 _n‰p-

Iƒ B°p-I.
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BZyw HŒ¬ kwJy ss_\dnbmbn ]cnh¿Ø\w sNøpI. Cu ss_\dn kwJy  XØp-
eyamb slIvksUkna¬ kwJybnte°p am‰pI.

DZmlcWw:

(457)
8
 s\ slIvkmsUknaente°p am‰pI.

L´w 1.   (457)
8 
s\  ss_\dnbnte°p am‰pI.

(457)
8
 = 4 5 7

↓ ↓ ↓
100 101 111

 = (100101111)
2

L´w 2.   (100101111)
2 
  s\ slIvkmsUknaente°p am‰pI.

    (100101111)
2 
s\ 4 _n‰pI-fpsS Iq´-ß-fm°n am‰p-I.

     (100101111)
2
   = 0001 0010 1111

↓ ↓ ↓
      = 1 2 F

      = (12F)
16

          (457)
8  

= (12F)
16

1.6.12 slIvkmsUknaen¬ \n∂v HŒente°p≈ ]cnh¿Ø\w

(Hexadecimal to Octal conversion)

slIvkmsUkna¬ kwJybn¬ \n∂v  HŒ¬ kwJybnte°v am‰p∂Xn\v c≠v L´ßƒ
D≠v. BZyw slIvkmsUkna¬ kwJy ss_\dnbmbn ]cnh¿Ø\w sNøpI. Cu
ss_\dn kwJy XØpeyamb HŒ¬ kwJybnte°p am‰pI..

DZmlcWw:

(A2D)
16

 s\ HŒente°p am‰pI.

L´w 1.  (A2D)
16

 s\  ss_\dnbnte°p am‰pI.

(A2D)
16

= A 2 D

↓ ↓ ↓

1010 0010 1101
= (101000101101)

2

L´w 2.   (101000101101)
2 
 s\ HIvSente°p am‰pI.

 (101000101101)
2 
s\ 3 _n‰pIfpsS Iq´ßfm°n am‰pI.

(101000101101)
2
 = 101 000 101 101

↓ ↓ ↓ ↓
5 0 5 5

= (5055)
8

(A2D)
16  

=  (5055)
8
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]´nI 1.8: ¬ hnhn[ kwJy ]cnh¿Ø\ßfpsS \S]Sn{Iaßƒ ImWn®n°p∂p.

]´nI 1.8: hnhn[ kwJym ]cnh¿Ø\ßfpsS \S]Sn{Iaßƒ

kwJy ]cnh¿Ø\w \S]Sn{Iaw

ZikwJybn¬ \n∂v XpS¿®bmbn 2 sIm≠v lcn®v in„ßƒ Iq´ßfm°pI.

ss_\dnbnte°v

ZikwJybn¬ \n∂v XpS¿®bmbn 8 sIm≠v lcn®v in„ßƒ Iq´ßfm°pI.

HŒente°v

ZikwJybn¬ \n∂v XpS¿®bmbn 16 sIm≠v lcn®v in„ßƒ Iq´ßfm°pI.

slIvkmsUknaente°v

ss_\dnbn¬ \n∂v ss_\dn kwJybnse Hmtcm A°Øns‚bpw ÿm\hne (2 s‚

ZikwJybnte°v  IrXy¶w) sIm≠p {Iaambn KpWn®v XpI ImWpI.

HŒen¬ \n∂v HŒ¬ kwJybnse Hmtcm A°Øns‚bpw ÿm\hne (8 s‚ IrXy¶w)

ZikwJybn¬te°v sIm≠p {Iaambn KpWn®v XpI ImWpI.

slIvkmsUknaen¬ slIvkmsUkna¬ kwJybnse Hmtcm A°Øns‚bpw ÿm\hne

\n∂v ZikwJybnte°v (16 s‚ IrXy¶w)  sIm≠p {Iaambn KpWn®v XpI ImWpI.

HŒen¬ \n∂v Hmtcm HŒ¬ A°hpw 3 _n‰v ss_\dn kwJy Bbn ]cnh¿Ø\w

ss_\dnbnte°v sNøpI.

slIvkmsUknaen¬ Hmtcm slIvkmsUkna¬ A°hpw 4 _n‰v  ss_\dn kwJy Bbn

\n∂v ss_\dnbnte°v ]cnh¿Ø\w sNøpI.

ss_\dnbn¬ \n∂v ss_\dn kwJy heØp \n∂v CStØ°v  3 ss_\dn _n‰pIfpsS

HŒente°v Iq´ßfm°n  AXns‚ Xpeyamb HIvS¬ A°w FgpXpI.

ss_\dnbn¬ \n∂v ss_\dn kwJy heØp \n∂v CStØ°v  4 ss_\dn _n‰pIfpsS

slIvkmsUknaente°v Iq´ßfm°n  AXns‚ Xpeyamb slIvkm- sUkna¬ A°w

FgpXpI.

HŒen¬ \n∂v HŒens\ ss_\dnbnte°pw XpS¿∂v ss_\dnbn¬ \n∂v  slIvkm

slIvkmsUknaente°v sUknaente°pw  am‰pI.

slIvkmsUknaen¬ slIvkmsUknaens\ ss_\dnbnte°pw XpS¿∂v  ss_\dnbn¬

\n∂v HŒente°v \n∂v  HŒente°pw  am‰pI.
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1.7 ss_\dn kwJyIfpsS k¶e\w1.7 ss_\dn kwJyIfpsS k¶e\w1.7 ss_\dn kwJyIfpsS k¶e\w1.7 ss_\dn kwJyIfpsS k¶e\w1.7 ss_\dn kwJyIfpsS k¶e\w (Binary addition)

ZikwJym\ k{ºZmbØnep≈Xv t]mse ZzbkwJym\ k{ºZmbØnepw KWnX {InbIƒ
sNømw. \Ωƒ c≠v ZikwJyIƒ Iºyq´dn¬ k¶e\w sNøm≥ \n¿tZiw \¬Iptºmƒ,
Iºyq´¿  AXns‚ Xpeyamb ss_\dn kwJyIƒ BWv Iq´p∂Xv. ss_\dn kwJyIfpsS
k¶e\hpw hyhIe\hpw Fßs\bmWv sNøp∂Xv F∂v  \ap°v t\m°mw.

c≠v _n‰pIƒ Iq´phm\p≈ \nbaßƒ Xmsg sImSpØncn°p∂p.

1 31 F∂ ZikwJy ss_\dnbnte°p am‰pI.

2  (10001)
2 
\p XØpeyamb ZikwJy I≠p]nSn°pI.

3 (x)
8
 = (101011)

2
,  Bbm¬  x s‚ hne ImWpI.

4 hn´ ̀ mKw ]qcn∏n°pI.

a) ( _______ )
2
    = (AB)

16

b) (___D__)
16

  = (1010____1000)
2

c)  0.25
10

              = ( ______ )
2

5 Xmsg sImSpØncn°p∂ kwJyIfn¬ G‰hpw henb kwJy I≠p]nSn°pI.

(i) (1001)
2

   (ii)  (A)
16

(iii) (10)
8
(iv) (11)

10

DZmlcWßƒ:

ss_\dn kwJyIfmb 1011  s‚bpw 1001

s‚bpw XpI I≠p]nSn°pI.

1 0 1 1 +

1 0 0 1

10 1 0 0

A B XpI injvSw

0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1

ss_\dn kwJyIfmb 110111  s‚bpw 100110

s‚bpw XpI I≠p]nSn°pI.

1 1 0 1 1 1 +

1 0 0 1 1 0

1 0 1 1 1 0 1

H∂pw H∂pw Iq´ptºmƒ am{XamWv injvS (Iymcn) _n‰v 1 D≠mIp∂Xv  F∂v {i≤n°pI.

aq∂p H∂pIƒ Iq´ptºmƒ (1+1+1) XpI 1 Dw injvSw (Iymcn) _n‰v 1 Dw In´p∂p.

kzbw hne-bn-cpØmw

]´nI 1.9 ss_\dn kwJy-I-fpsS k¶-e\ \nb-a-ßƒ
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1.8 Um‰bpsS {]Xn\n[m\w  1.8 Um‰bpsS {]Xn\n[m\w  1.8 Um‰bpsS {]Xn\n[m\w  1.8 Um‰bpsS {]Xn\n[m\w  1.8 Um‰bpsS {]Xn\n[m\w  (Data representation)
kwJyIƒ A£cßƒ  Nn{Xßƒ i–ßƒ hoUntbmIƒ F∂nßs\ hyXykvX XcØn-
ep≈ Um‰sb Iºyq´¿ t{]mkkv sNøp∂p.  sshZypXnbpsS c≠v Ahÿ-Ifmb  Hm¨
(ON), Hm v̂ (OFF) F∂nhsb ASnÿm\am°n {]h¿Øn°p∂ Hcp Cet{ŒmWnIv D]I-
cWamWv Iºyq´¿ F∂v \ap°v Adn-bmw. F√m
CeIvt{SmWnIv k¿Iyq´pIƒ°pw Xpd-∂ncn°p-
∂Xpw AS-™ncn°p∂-Xpamb c≠v Ahÿ-
IfmWv D≈Xv. Xpd∂ncn°p∂ Ah-ÿsb
kqNn∏n-°m-\mbn Hm v̂ (OFF) As√-¶n¬ ]qPy-
hpw AS™ncn°p∂ Ahÿsb kqNn-∏n°m-
\mbn Hm¨ (ON) A√¶n¬ H∂pw D]tbm-
Kn°p∂p. Cu c≠v Ahÿbn-ep≈ {]h¿-Ø-
\sØ ss_\dn Hm∏-tdj≥ F∂v hnfn°p∂p.
AXpsIm≠p Iºyq´dnte°v \¬Ip∂ Um‰bpw ss_\dn cq]Ønem-bncn-°Ww.
Iºyq´dn¬ B¥cnIambn Hcp Um‰sb {]Xn\n[m\w sNøm≥ D]tbmKn°p∂ coXnsb
Um‰ {]Xn\n[m\w F∂p ]dbp∂p. Iºyq´¿ Um‰bpsS Hcp ̀ mKw {]Xn\n[m\w sNøm≥
\n›nX FÆw _n‰pIƒ D]tbmKn°p∂p. Ah Hcp kwJy, Hc£cw, Nn{Xw, i–w,
hoUntbm apXembhbmImw. Iºyq´¿ saΩdnbn¬ Fßs\bmWv hyXykvX tU‰Isf
{]Xn\n[m\w sNøpI F∂p \ap°v t\m°mw.

1.8.1 kwJyIfpsS {]Xn\n[m\w (Representation of numbers)

kwJyIsf ]q¿WkwJyIƒ, ZimwikwJyIƒ F∂nßs\ c≠mbn Xncn°mw. ]q¿W-

kwJyIƒ ̀ n∂kwJym ̀ mKw C√mØ kwJyIƒ BIp∂p. ZimwikwJy (Floating Point

Number) As√¶n¬ tcJobkwJy ̀ n∂I`mKtØmSv IqSnb kwJy BIp∂p. Cu c≠p

kwJyIsfbpw Iºyq´dns‚ saΩdnbn¬ hyXykvXambn´mWv ssIImcyw sNøp∂Xv.

]q¿WkwJyIƒ Fßs\bmWv saΩdnbn¬ {]Xn\n[m\w sNøp∂Xv F∂v \ap°v

t\m°mw.

F. ]q¿WkwJyIfpsS {]Xn\n[m\w (Representation of integers)

Hcp ]q¿W kwJy Iºyq´dns‚ saΩdnbn¬ {]Xn\n[oIcn°p∂Xv aq∂v coXnbnemWv.

i) Nn”hpw aqeyhpw sIm≠p≈ {]Xn\n[m\w (Sign and magnitude representation)

ii) 1  s‚ ]qcIw sIm≠p≈ {]Xn\n[m\w (1’s complement representation)

iii) 2  s‚ ]qcIw sIm≠p≈ {]Xn\n[m\w  (2’s complement representation)

Iºyq´¿ t{]mk ¿ Hcp bqWn‰mbn ssIImcyw sNøp∂ \n›nX  hym]vXnbnep≈ Hcp

Iq´w _n‰pIsfbmWv ]Zw (Word) F∂v ]dbp∂Xv. Hcp ]ZØnse _n‰pIfpsS  FÆsØ

]ZssZ¿Lyw (Word length) F∂v ]dbp∂p. Iºyq´¿ cq]I¬∏\ sNøp∂ hnZKv[cmWv

AXns‚ ]ZssZ¿Lyw Xocpam\n°p∂Xv. 8, 16, 32, 64 F∂nh km[mcWbmbn \nehnep≈

Nne ]ZssZ¿LyßfmWv. ]Zßƒ _n‰pIfpsS Iq´ambXpsIm≠v ]ZssZ¿Lyw c≠ns‚

IrXy¶ßƒ Bbncn°pw.

Um‰bpsS _mlyhpw B¥cnIhpamb cq]ßƒ
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C\n Um‰sb {]Xn\n[m\w sNøp∂ coXnIƒ (8 _n‰v ]ZssZ¿LysØ   ASnÿm\am°n)

hniZambn ]cntim[n°mw.

i. Nn”hpw aqeyhpw sIm≠p≈ {]Xn\n[m\w (Sign and magnitude representation)

Cu coXnbn¬, CSXp`mKsØ BZysØ _n‰v (MSB) ]q¿WkwJybpsS Nn”sØbpw

_m°nbp≈ 7 _n‰pIƒ kwJybpsS aqeysØbpw {]Xn\n[m\w sNøp∂p. Nn”sØ

{]Xn\n[m\w sNøp∂ _n‰v 1 BsW¶n¬ AXv s\K‰ohv ]q¿WkwJybpw 0 BsW¶n¬

t]mkn‰ohv ]q¿WkwJybpambncnbv°pw.

DZmlcWßƒ:

+ 23 s\ Nn”hpw aqeyhpw  D]tbmKn®v

{]Xn\n[m\w sNøpI.

kwJy t]mkn‰ohv BbXn\m¬ H∂masØ _n‰v

(MSB) 0 BIp∂p.

23 \v Xpeyamb 7 _n‰v ss_\dn kwJy=
(0010111)

2

AXpsIm≠v  +23 s\ (00010111)
2 
sIm≠v

{]Xn\n[oIcn°mw.

-105 s\ Nn”hpw aqeyhpw  cq]Øn¬ {]Xn\n[m-

\w sNøpI

kwJy s\K‰ohv BbXn\m¬ H∂masØ _n‰v

(MSB) 1 BIp∂p.

7 _n‰v ss_\dn kwJy  105 =  (1101001)
2

-105 \v Xpeyamb 7 _n‰v ss_\dn kwJy  = (11101001)
2

AXn\m¬ -105 s\ (11101001)
2
  sIm≠v {]Xn\n[oIcn°mw

Ipdn∏v : Cu  coXnbn¬ 8 _n‰v ]Zw sIm≠v 28-1 =255 kwJyIƒ {]Xn\n[m\w sNøm≥
Ignbp∂p. kwJyIƒ -(27 - 1) apX¬ +(27 - 1) hsc Bbncn°pw. (AXmbXv -127 apX¬
+127 hsc). AXpt]mse 16 _n‰v ]Zw sIm≠v  216 - 1 = 65535 kwJyIƒ {]Xn\n[m\w
sNøm\pw Ignbp∂p (AXmbXv -32767 apX¬ +32767 hsc). s]mXphmbn, n _n‰v ]Zw
sIm≠v  2n-1 kwJyIƒ {]Xn\n[m\w sNøm≥ Ignbpw (AXmbXv –(2n-1-1) apX¬ +(2n-1-

1). hsc). ]q¿WkwJybmb ]qPysØ +0 = 00000000 F∂pw -0 = 10000000 F∂pw c≠v

coXnbn¬ {]Xn\n[m\w sNømw.

ii. 1  s‚ ]qcIw sIm≠p≈ {]Xn\n[m\w  (1’s complement representation)

Cu coXnbn¬, ]q¿WkwJybpsS tIhe hnebv°v XØpeyamb 8 _n‰v ss_\dn kwJy

I≠p]nSn°p∂p. ss_\dn kwJybv°v 8 _n‰pIƒ Cs√¶n¬ CSXphiØv Bhiyamb

]qPyw tN¿Øv 8 _n‰v kwJy B°pI. kwJybnse Hmtcm ]qPyØn\p ]Icw H∂v

F∂pw Hmtcm H∂n\v ]Icw ]qPyw F∂pw am‰n FgpXnbm¬ B kwJybpsS  1 s‚

]qcIw  e`n°pw. Nne ss_\dn kwJyIfpw AhbpsS 1s‚ ]qcI {]Xn\n[m\ßfpw

Xmsg sImSpØncn°p∂p.

0 0 0 1 0 1 1 1

Nn”w                  aqeyw

↑

1 1 1 0 1 0 0 1

Nn”w                  aqeyw

↑
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]q¿WkwJy ss_\dn kwJy 1 s‚ ]qcI {]Xn\n[m\w

+25 00011001 00011001

- 25 00011001 11100110

kwJy s\K‰ohv BsW¶n¬ AXns‚ XØpeyamb 8 _n‰v ss_\dn cq]sØ 1 s‚

]qcIambn {]Xn\n[oIcn°p∂p. F∂m¬ kwJy t]mkn‰ohv BsW¶n¬ kwJybpsS 8

_n‰v {]Xn\n[m\hpw 1s‚ ]qcI {]Xn\n[m\hpw Hcp t]msebmbncn°pw.

DZmlcWßƒ: -

119 s\ 1s‚ ]qcI   cq]Øn¬ {]Xn\n[m\w sNøpI.

119 s‚ 8 _n‰v  ss_\dn cq]w  = (01110111)
2

-119 s‚ 1s‚ ]qcI {]Xn\n[m\ cq]w  = (10001000)
2

+119 s\ 1s‚ ]qcI cq]Øn¬ {]Xn\n[m\w sNøpI

119 s‚ 8 _n‰n¬ D≈ ss_\dn cq]w  = (01110111)
2

+119 s‚ 1s‚ ]qcI {]Xn\n[m\ cq]w = (01110111)
2

(kwJy t]mkn‰ohv BbXn\m¬ 1 s‚ ]qcI {]Xn\n[m\w I≠p]nSnt°≠Xn√)

Ipdn∏v : CØcw {]Xn\n[oIcWØn¬ H∂masØ _n‰v (MSB) 0 BsW¶n¬ kwJy

t]mkn‰ohpw MSB 1 BsW¶n¬ kwJy s\K‰ohpw Bbncn°pw. 8 _n‰v ]ZssZ¿Lyw

sIm≠v -127 (10000000) apX¬ +127 (01111111) hsc {]Xn\n[m\w sNøm≥ Ignbp∂p.

Cu kwhn[m\ØneqsS ]qPyØns\ +0 = 00000000 F∂pw -0 = 11111111 F∂pw c≠v

coXnbn¬ {]Xn\n[m\w sNømw. s]mXphmbn,  n _n‰v ]Zw sIm≠v  2n-1 kwJyIƒ

{]Xn\n[m\w sNøm≥ Ignbpw (AXmbXv - -(2n-1 - 1) apX¬ +(2n-1 - 1) hsc.

iii. 2  s‚ ]qcIw sIm≠p≈ {]Xn\n[m\w (2’s complement representation)

Cu coXnbn¬, ]q¿WkwJybpsS tIhehnebv°v XØpeyamb 8 _n‰v ss_\dn kwJy

I≠p]nSn°p∂p. kwJy s\K‰ohv BsW¶n¬ 8 _n‰v ss_\dnbpsS 2 s‚ ]qcIcq]Øn¬

AXns\ {]Xn\n[m\w sNøp∂p. F∂m¬ kwJy t]mkn‰ohv BsW-¶n¬ 8 _n‰v ss_\dn

kwJy Xs∂-bmWv AXns‚ 2 s‚ ]qcI {]Xn-\n-[m-\w. Hcp ss_\dn kwJy-bpsS 1 s‚

]qc-I-tØmSv 1 Iq´n-bm¬ AXns‚ 2 s‚ ]qcIw In´p-∂p.

DZmlcWambn \ap°v (10101)
2
 s‚ 2 s‚ ]qcIw I≠p]nSn°mw.

(00010101)
2 
s‚ 1 s‚ ]qcIw = (11101010)

2

(10101)
2 
s‚ 2 s‚ ]qcIw =  11101010 +

               1

= (11011010)
2
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DZmlcWßƒ:

-38 s\ 2s‚ ]qcI cq]Øn¬ {]Xn\n[m\w sNøpI.

38 s‚ 8 _n‰nep≈ ss_\dn cq]w = (00100110)
2

-38 s‚  2 s‚ ]qcI {]Xn\n[m\w = 11011001+

              1

= (11011010)
2

+38 s\ 2s‚ ]qcI  cq]Øn¬ {]Xn\n[m\w sNøpI..

38 s‚ 8 _n‰nep≈ ss_\dn cq]w = (00100110)
2

+38 s‚  2 s‚ ]qcI {]Xn\n[m\w = (00100110)
2
 (kwJy t]mkn‰ohv

BbXn\m¬ 2s‚ ]qcI {]Xn\n[m\w  I≠p]nSnt°≠Xn√)

Ipdn∏v : Cu  coXnbn¬ H∂masØ _n‰v (MSB) 0 BsW¶n¬ kwJy t]mkn‰ohpw
MSB 1 BsW¶n¬ kwJy s\K‰ohpw Bbncn°pw. ChnsS ]qPyw F∂ ]q¿WkwJy
00000000 F∂ coXnbn¬ am{Xta {]Xn\n[oIcn°phm≥ Ignbq. 8 _n‰v ]Zw sIm≠v -
128 (10000000) apX¬ +127 (01111111) hsc {]Xn\n[m\w sNøm≥ Ignbp∂p. s]m-
Xphmbn, n _n‰v ]Zw sIm≠v  2n kwJyIƒ {]Xn\n[m\w sNøphm≥ Ignbpw. kwJyIƒ
-(2n-1) apX¬ +(2n-1-1). hsc BIp∂p. Cu coXnbmWv ]q¿WkwJy {]Xn\n[oI-cn-
°p∂Xn\v k¿hkm[mcWambn D]tbmKn°p∂Xv. ]´nI 1.9 ¬ ]q¿WkwJyIsf 8 _n‰v

]ZssZ¿LyØn¬ {]Xn\n-[oIcn°p∂Xn\p≈ hnhn[ coXnIƒ XmcXayw sNøp∂p.

]´nI 1.10 ¬ ]q¿W kwJyIfpsS  8 _n‰v  ]ZssZ¿LyØnep≈ hnhn[ {]Xn\n[m\ßfpsS XmcXayw

khntijX Nn”hpw aqeyhpw 1 s‚ ]qcIw 2 s‚ ]qcIw Ipdn∏v

-127 apX¬  +127

hsc

255

2 coXnbnep≈

{]Xn\n[m\w

kwJybv°v Xpey-amb

8 _n‰v ss_-\dn

cq]w

Nn”w 1 _n‰nepw

aqeyw 7 _n‰v ss_-

\dn cq]Ønepw

{]-Xn\n[oIcn

°p∂p

-127 apX¬  +127

hsc

255

2 coXnbnep≈

{]Xn\n[m\w

kwJybv°v Xpeyamb

8 _n‰v ss_\dn cq]w

8 _n‰v  ss_\dn cq-

]Ønem°nb ti-jw

AXns‚ 1 s‚

]qcIw ImWp-∂p.

-128 apX¬  +127

hsc

256

Htcsbmcp coXn

bnep ≈ {]Xn\n[m\w

kwJybv°v Xpeyamb 8

_n‰v ss_\dn cq]w

8 _n‰v ss_\dn

cq]Ønem°nbtijw

AXns‚ 2 s‚ ]qc-Iw

ImWp∂p.

2 s‚ ]qcIØn¬

]cn-[n IqSpX-em-Wv

]qPysØ 2 s‚

]qcIØn¬  {]Xn-

\ n[oIcn°p -∂ -

Xn\v Hcp Ahy-‡-

X-bpw C√.

aq∂p coXnbnepw

Htc t]msebmWv

F√m s\K‰ohv

kwJyIpfpsSbpw

MSB 1 BIp∂p

]cn[n

BsI kwJyIƒ

0 s‚

{]Xn\n[m\w

t]mkn‰ohv

kwJyIfpsS

{]Xn\n[m\w

s\K‰ohv

kwJyIfpsS

{]Xn\n[m\w
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]q¿W kwJyIfpsS aq∂p coXnIfnep≈  {]Xn\n[m\Ønepw MSB kwJybpsS Nn”w

kqNn∏n°p∂p. _n‰v 1 BsW¶n¬ kwJy s\K‰ohpw _n‰v 0 BsW¶n¬ kwJy t]mkn‰ohpw BWv.

X∂ncn°p∂ ]ZssZ¿Lyw sIm≠v kwJyIsf G‰hpw IqSpX¬ {]Xn\n[oIcn°phm≥ km[n°p∂Xv

2 s‚ ]qcI coXnbnemsW∂v ]´nIbn¬ ImWp∂p. 4 ]ZssZ¿Lyw D]tbmKn®m¬ -7 s\°mƒ

sNdpXpw +7 s\°mƒ hepXpw Bb kwJyIƒ {]Xn\n[oIcn°m≥ Nn”hpw aqeyhpw coXnbnepw 1

s‚ ]qcI coXnbnepw km[ya√. AXpsIm≠v 8 _n‰v ]ZssZ¿Lyap≈ {]Xn\n[m\w D]tbmKn°p∂p.

AXpt]mse 2 s‚ ]qcI {]Xn\n[m\ coXnbn¬ ˛8 apX¬ +7 ]cn[n°v ]pdØp≈ kwJyIƒ

ssIImcyw sNøp∂Xn\mbn 8 _n‰v BhiyamWv.

8 _n‰v ]ZssZ¿Lyw D]tbmKcoXnbn¬ -̨ 128 apX¬ +127 hscbp≈  kwJyIƒ 2 s‚ ]qcI coXnbn¬

{]Xn\n[oIcn°mw. F∂m¬ a‰p c≠p coXnIfmb 1 s‚ ]qcIØnepw, Nn”hpw  aqeyØnepw ̨ 127

apX¬ +127 hsc ]cn[nbp≈ kwJyIƒ {]Xn\n[m\w sNøm≥ km[n°pIbp≈q. ta¬∏d™

]cn[n°v ]pdØp≈ kwJyIƒ {]Xn\n[m\w sNøm≥ \Ωƒ 16 _n‰v D]tbmKn°p∂p.

Xmsg sImSpØncn°p∂ ]´nIbn¬ 4 _n‰v ]ZssZ¿Lyw D]tbmKn®v ]q¿W

kwJyIfpsS 3 coXnbnep≈ {]Xn\n[m\ßƒ hniZoIcn-®ncn-°p∂p.

kwJy     Nn”hpw  aqeyhpw  1 s‚ ]qcIw       2 s‚ ]qcIw

-8 km[ya-√ km[ya-√ 1000

-7 1111 1000 1001

-6 1110 1001 1010

-5 1101 1010 1011

-4 1100 1011 1100

-3 1011 1100 1101

-2 1010 1101 1110

-1 1001 1110 1111

0 1000 As√-¶n¬  0000 0000 As√-¶n¬ 1111 0000

1 0001 0001 0001

2 0010 0010 0010

3 0011 0011 0011

4 0100 0100 0100

5 0101 0101 0101

6 0110 0110 0110

7 0111 0111 0111
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tcJobkwJyIfn¬ ss_\dn Awi_nµp am‚ nk, FIvkvs]msW‚v `mKßfpsS

hnhcßƒ kq£n°p∂p. ss_\dn Awi_nµphns‚ ÿm\w ÿnca√mØXn\m¬

am‚nk FIvkvs]msW‚v F∂nhbpsS hneIƒ kwJyIƒ tXmdpw amdp∂p. as‰mcp

hn[Øn¬∏d™m¬ AXv ^vtfm´v sNøpIbmWv (sh≈Øn¬ s]mßn°nS°p∂Xp-

t]mse) AXn\m¬ Cu {]Xn\n[m\sØ ^vtfm´nwKv t]mbn‚v {]Xn\n[m\w F∂v

Adnbs∏Sp∂p.

_n. ^vtfm´nwKv t]mbn‚ v kwJyIfpsS {]Xn\n[m\w

(Representation of floating point numbers)

Hcp ̂ vtfm´nwKv t]mbn‚ v kwJy As√¶n¬ tcJob kwJybn¬ ]q¿WkwJym`mKhpw

`n∂I  `mKhpw ASßnbn´p≠v. Hcp tcJob kwJysb  ^vtfm´nwKv t]mbn‚ v F∂

khntijamb Nn”k{ºZmbw D]tbmKn®v FgpXmhp∂XmWv. Cu Nn”k{ºZmbw

D]tbmKn®v FgpXptºmƒ GXv kwJybv°pw am‚nk, FIvkvs]msW‚ v F∂o c≠v

`mKßƒ D≠mIpw. DZmlcWambn 25.45 s\ 0.2545x102 Fs∂gpXmw. CXn¬ 0.2545

F∂Xv am‚nkbpw IrXy¶w 2 F∂Xv FIvkvs]msW‚pamWv. ({Iam\pkrXamb

(Normalised) ^vtfm´nwKv t]mbn‚ v {]Xn\n[m\Øn¬ am‚nk 0.1\pw 1\pw

CSbnembncn°pw). AXpt]mse -0.0035 F∂ kwJy -0.35x10-2 F∂v FgpXmw. ChnsS -

0.35 F∂Xv am‚nkbpw IrXy¶w -2 F∂Xv FIvkvs]msW‚pamWv.

32 _n‰v ]ZssZ¿Lyap≈ Iºyq´dn¬ Hcp tcJob kwJy Fßs\bmWv {]Xn\n[m\w

sNøp∂sX∂v t\m°mw. Nn{Xw 1.10 ¬ ImWp∂Xpt]mse, CXn¬ 24 _n‰pIƒ am‚nk

tcJs∏SpØm\pw (AXn¬ BZysØ _n‰v am‚nkbpsS Nn”Øn\pth≠nbmWv), 8

am‚nk (24 _n‰p-Iƒ) FIvkv-s]m-sW‚ v_n‰p-Iƒ

Nn{Xw 1.10 ̂ vtfm´nMv t]mbn‚v kwJyIfpsS {]Xn\n[m\w

Nn”w Nn”w32 _n‰p-Iƒ

_n‰pIƒ FIvkvs]msW‚ v tcJs∏SpØm\pw (AXn¬ BZysØ _n‰v FIvkvs]msW-

‚ns‚ Nn”Øn\pth≠n) D]tbmKn°p∂p. Zimwi_nµp am‚nkbpsS Nn”w kqNn∏n°p∂

_n‰ns‚ heXv ̀ mKØmsW∂v A\pam\n°pI. Zimwiÿm\w km¶ev]nIambXn\m¬

AXv tcJs∏SpØm≥ {]tXyIambn _n‰pIƒ Bhiyan√.
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DZmlcWambn 25.45 F∂ tcJob kwJy  am‚nk FIvkvs]msW‚ v coXnbn¬ 0.2545 x 102

F∂v FgpXmw. ChnsS am‚nkbmb 0.2545 s\bpw  FIvkvs]msW‚mb 2  s\bpw ss_\dn
cq]Ønte°p am‰n Ahsb AXmXp ÿm\ßfn¬ tcJs∏SpØp∂p. am‚nkbpw
FIvkvs]msW‚pw tcJs∏SpØm≥ hyXykvXßfmb am\Zfißƒ D]tbmKn°p∂p.
]ZssZ¿Lyw amdp∂Xn\\pkcn®v am‚nkbpw FIvkvs]msW‚pw tcJs∏SpØm≥

D]tbmKn°p∂ _n‰pIfpsS zFÆ-Ønepw am‰w D≠mIpw.

1.8.2 A£cßfpsS {]Xn\n[m\w (Representation of characters)

Iw]yq´dns‚ saΩdnbn¬ kwJyIƒ {]Xn\n[m\w sNøp∂Xv Fßs\sb∂v \Ωƒ I≠p.

AXpt]mse A£cßsf (Characters) {]Xn\n[m\w sNøp∂Xn\v hyXykvXßfmb

k{ºZmbßfp≠v. Ahbn¬ NneXns\°pdn®v NphsS {]Xn]mZn°p∂p.

F. BkvIn (ASCII)

Iºyq´dns‚ saΩdnbn¬ 7 _n‰pIƒ D]tbmKn®v Hmtcm A£chpw {]Xn\n[m\w sNøm≥

D]tbmKn°p∂ ASCII (BkvIn) tImUv Amercican Standard Code for Information

Interchange (Atacn°≥ Ãm≥tU¿Uv tImUv t^m¿ C≥^¿taj≥ C‚¿tN©v)

F∂Xns‚ Npcp°cq]amWv. Atacn°≥ k¿°m¿ AwKoIcn® BkvIntImUv hym]Iambn

kzoIcn°s∏´p Ign™p. CXn¬ Hmtcm A£cØn\pw hXykvX ]q¿WkwJy \n›bn-

®ncn°p∂p. BkvIn tImUv F∂v hnfn°p∂ Cu ]q¿WkwJy saΩdnbn¬ kq£n°p-

∂Xn\mbn ss_\dn kwJybnte°v ]cnh¿Ø\w sNøp∂p. DZmlcWØn\v A F∂

A£cØns‚ BkvIn tImUv 65 BIp∂p. CXn\v Xpeyamb 7 _n‰v ss_\dn 1000001

BWv. 7 _n‰pIƒ sIm≠v hXykvXßfmb 128 kwtbmKßƒ kr„n°m\mIpw. BbXn-

\m¬ 7 _n‰v BkvIn D]tbmKn®v 128 A£cßfpsS tImUpIƒ D≠m°mw.

Hmtcm A£cØn\pw 8 -_n‰v D]tbmKn°p∂ CXns‚ as‰mcp ]Xn∏ns\ BkvIn 8  AYhm

FIvÃ‚Uv BkvIn (Extended ASCII) F∂v hnfn°p∂p. 8 -_n‰v BkvIn sIm≠v 256

hyXykvXm£cßfpsS tImUpIƒ D≠m°mw. DZmlcWambn A F∂ A£csØ

01000001 F∂pw B F∂ A£csØ 01000010 F∂pw tImUv sNøs∏Sp∂p. km[mcW

Iot_m¿Unse apgph≥ A£cßƒ°pw tImUv \¬Iphm≥ BkvIn 8 \v Ignbp∂p.

_n. F_vknUnIv  (EBCDIC)

FIvk‰‚Uv ss_\dn tImUUv sUkna¬ C‚¿tN©v tImUv (Extended Binary Coded

Decimal Interchange Code) F∂Xns‚ Npcp° cq]amWnXv. C‚¿\mjW¬ _nkn\kv

sajo≥ (sF._n.Fw) \n¿Ωn°p∂ Iºyq´dpIfn¬, BkvInsb t]mse CXnepw 8 _n‰v

tImUv D]tbmKn°p∂p. CXp]tbmKn®v 256 A£cßƒ°v tImUv \¬Im\mhpw.

BkvInbn¬ tImUv sNøs∏´ Um‰ F_vknUnIv tImUv D]tbmKn°p∂ Iºyq´dn¬

D]tbmKn°-Wsa¶n¬ BkvIn tImUn¬ \n∂v F_vknUnIv tImUnte°v amt‰≠Xp≠v.

AXpt]mse, F_vknUnIv tImUv D]tbmKn®p≠m°nb Um‰ BkvIn Iºyq´dn¬

D]tbmKn°Wsa¶n¬, BkvInbnte°pw amt‰≠Xp≠v.
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kn. CkvIn  (ISCII)

C¥y≥ Ãm≥tU¿Uv tImUv t^m¿ C≥^¿taj≥ C‚¿tN©v (Indian Standard Code

for Information Interchage) As√¶n¬ C¥y≥ kv{In]v‰v tImUv t^m¿ C≥^¿taj≥

C‚¿tN©v (Indian Script Code for Information Interchage) F∂Xns‚ Npcp°cq]amWnXv.

hnhn[ C¥y≥`mjIfnse A£cßfpsS F≥tImUnwKv (Encoding) hyhÿbmWnXv.

8 _n‰v D]tbmKn®mWv CkvIn Um‰ {]Xn\n[m\w sNøp∂Xv. 1986 ¬ Cet{ŒmWnIv

hIp∏n\v Iognep≈ \nehmcw \n›bn°¬ kanXn Nn´s∏SpØnb Cu hyhÿ _yqtdm

Hm v̂ C¥y≥ Ãm≥tU¿Uvkv (BIS) AwKoIcn®XmWv. CkvIn°v ]Icw bq\nt°mUmWv

Ct∏mƒ D]tbmKn°p∂Xv.

Un. bqWntImUv  (Unicode)

8 _n‰pIƒ D]tbmKn°p∂ BkvIn°v 256 A£cßƒ am{Xta {]Xn\n[m\w sNøm\mIq.

temIw apgph\pap≈ enJnX`mjIfnse A£cßsfbpw Nn”ßtfbpw {]Xn\n[m\w

sNøm≥ CXv aXnbmIn√. Cu {]iv\w ]cnlcn°m\mWv bqWnt°mUv hnIkn∏ns®SpØXv.

BtKmfhpw Imcy£ahpw \nehmcap≈Xpw Bb A£cßfpsS F≥tImUnMv coXnbmWv

AXns‚ e£yw. GXv ̀ mjbmbmepw GXv πm‰vt^mambmepw (Platform) Ahbvs°√mw

hyXykvXamb Hc°w CXv \¬Ip∂p.

bqWnt°mUn¬ auenIambn 16 _n‰pIfmWv D]tbmKn°p∂Xv. AXn\v 65,536 A£cßƒ

{]Xn\n[oIcn°m≥ Ignbpw. bqWnt°mUv I¨tkm¿jyw F∂ emt`—bn√mØ

kwLS\bmWv CXv Nn´s∏SpØp∂Xv. I¨tkm¿jyw 1991- ¬ BZy]Xn∏mb 1.0.0 {]kn≤o-

Icn®p. AXns\ ASnÿm\am°n \nehmcw sa®s∏SpØp∂Xn\p≈ {iaw XpScpIbmWv.

Cu Imebfhn¬ bqWntImUv D]tbmKn°p∂Xv 16-¬ A[nIw _n‰pIfmWv. AXn\m¬

[mcmfw A£cßsf {]Xn\n[m\w sNøm≥ AXn\v km[n°pw. temIØnse F√m enJnX

`mjIfpsSbpw A£cßsf {]Xn\n[m\w sNøphm≥ bqWnt°mUn\v km[n°p∂p.

1.8.3 i–w, Nn{Xw, hoUntbm F∂nhbpsS {]Xn\n[m\w

(Representation audio, image & video)

CXn\v apºp≈ `mKØn¬ A°ßfpw A£cßfpw Dƒs∏´ hnhcßƒ Iºyq´dn¬

{]Xn\n[m\w sNøp∂ hn[hpw AhbpsS hyXykvX am\Zfißfpw \mw ]cnNbs∏´p.

UnPn‰¬ Iºyq´dpIfpsS klmbtØmsS \nXyPohnXØnse {]iv\ßƒ ssIImcyw

sNøptºmƒ an°t∏mgpw A°ßtfm A£cßtfm A√mØ hnhcßƒ

tcJs∏SpØpItbm t{]mk v sNtø≠Xmtbm hcmw. A°ßsfbpw A£cßsfbpw

t]mse i–w, Nn{Xw, hoUntbm F∂nhbnepw [mcmfw hnhcßƒ ASßnbn´p≠v. Ch

kw`cn°p∂Xn\p≈ hnhn[ ̂ b¬ LS\Isf°pdn®v \ap°v N¿® sNømw.
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UnPn‰¬ i–w, Nn{Xw, hoUntbm F∂nhbpsS ^b¬ LS\Iƒ

(Digital audio, image & video file formats)

i–w, Nn{Xw, hoUntbm F∂nßs\bp≈ aƒ´naoUnb Um‰ hyXykvX ^b¬

LS\IfnemWv kw`cn°p∂Xv. Um‰bpsS hep∏w Ipdbv°p∂Xn\pw Npcp°p∂Xn\pw

hnhn[ sI´pIfm°p∂Xn\pw hnhn[ kao]\coXnIƒ D]tbmKn°ptºmƒ Ah hyXykvX

^b¬LS\bv°v  ImcWamIp∂p.  DZmlcWØn\v Hcp Nn{Xw km[mcW\nebn¬

tPmbn‚ v ]nIvN¿ FIvkvt]¿´vkv {Kq∏v (sPs]Kv - JPEG) ^b¬ LS\bnemWv

kw`cn°p∂Xv. Cu Nn{XØns‚ ̂ ben¬ Xes°´v (Header) hnhcßfpw Nn{XØns‚

(Image) Um‰bpw  ASßnbncn°p∂p. ^bens‚ t]cv, hep∏w, ]cnjvIcn® Um‰,

^b¬LS\ apXemb hnhcßƒ Xes° v́ ̀ mKØmWv kw`cn°p∂Xv. ]nIvkepIfpsS

Xo{hXsb°pdn®p≈ hnhcßƒ Um‰ ̀ mKØpw tiJcn°p∂p.

^bens‚ hep∏w Ipdbv°p∂Xn\v Um‰ Npcp°ntbm A√msXtbm kw`cn°mw.

km[mcW\nebn¬ Nn{Xw Um‰sb Npcp°nbmWv kw`cn°p∂Xv. F¥mWv Npcp°¬

(Compression) F∂v t\m°mw. 400x400 ]nIvk¬ hep∏ap≈, Idp∏v \ndap≈ Hcp Nn{Xw

DZmlcWambn FSp°mw. 1,60,000 (400x400)  ]nIvkenepw Idp∏v, Idp∏v, ......Idp∏v

F∂nßs\ Bh¿Øn®v kw`cn°mw. CXv Npcp°msXbp≈ cq]amWv. AtXkabw, Idp∏v

F∂v Hcp XhW tcJs∏SpØpIbpw 1,60,000 XhW Bh¿Ø\w F∂pw

tcJs∏SpØp∂XmWv Npcp°n kw`cn°¬. Npcp°en\mbn CØcw \nch[n coXnIƒ

D]tbmKn°mdp≠v. _n‰vam]v (BMP), SmKvvUv CtaPv ̂ b¬ t^m¿am‰v (TIFF), {Km^nIvkv

C‚¿tN©v t^m¿am‰v (GIF), t]m¿´_nƒ ]ªnIv s\‰vh¿°v {Km v̂ (PNG) XpSßn hnhn[

XcØnep≈ ̂ b¬ LS\Ifn¬  Nn{Xßƒ D]tbmKØn\\pkcn®v kw`cn°s∏Sp∂p.

Nn{XØns‚ ImcyØn¬∏d™ Xes°´v ^b¬ hnhcßƒ, i–w, hoUntbm F∂o

^bepIƒ°pw _m[IamWv. WAV, MP3, MIDI, AIFF apXemb hyXykvX ^b¬

LS\Ifn¬ UnPn‰¬ i– Um‰ kw`cn°m≥ Ignbpw. UnPn‰¬ i–Um‰ kw`cn-

°p∂Xn\v Hcp i– ̂ b¬ LS\ hnhcn°p∂p≠v. Nne kabßfn¬ CXv Is≠bv\¿

t^m¿am‰v (Container Format) F∂v kqNn∏n°mdp≠v. DZmlcWambn WAV Npcp°mØ

i–hpw,  MP3 ̂ bepIfn¬ Npcp°nb i–hpamWv Dƒs°m≈pI. kwt«jWw sNbvX

kwKoX Um‰ tiJcn®phbv°p∂ kwhn[m\amWv MIDI (Musical Instrument Digital

Interface). AXpt]mse AVI (Audio Video Interleave) F∂Xv hoUntbm^b¬

tiJcn®phbv°p∂ as‰mcp kwhn[m\amWv.  MP3, JPEG-2, WMV F∂o  ^b¬

LS\Iƒ i–w, hoUntbm kw`cn®phbv°p∂Xn\pw Htc kabw {]h¿Øn∏n°p∂Xn\pw

D]tbmKn°p∂p.
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  \ap°v kw{Kln°mw

Um‰ t{]mkknwKv XpS¿®bmb Hcp {]h¿Ø\amIp∂p AXn¬ Um‰sb hnhcam°n

am‰p∂p. bm{¥nIa√msX sNøp∂ Um‰ t{]mkknwKns‚ ]cnanXnIƒ Cet{ŒmWnIv Um‰ t{]mkknwKv

sIm≠v XcWw sNøp∂p. G‰hpw \√ Um‰ t{]mkkdmWv Iºyq´¿. Hcp Iºyq´dn\v 5 ASnÿm\

LSIßfp≠v Ah C≥]p´v bqWn‰v, kw`cW bqWn‰v, AcnØsa‰nIv & temPn°v bqWn‰v, I¨t{Smƒ

bqWn‰v, Hu´v]p´v bqWn‰v F∂nhbmIp∂p.

hnhn[ cq]ßfnemWv Iºyq´dnte°v tU‰Iƒ \evIp∂sX¶nepw B¥cnIambn Ah

{]Xn\n[oIcn°p∂Xv _n‰pIƒ D]tbmKn®mWv. Iºyq´dpambn _‘s∏´ hnXykvX kwJym\-

k{ºZmbßfp≠v. Hcp k{ºZmbØnse GsXmcp kwJy°pw XØpeyamb kwJy a‰v k{ºZmb-

ßfnepap≠v. A£cßsf kqNn∏n°m≥ hyXykvXamb tImUnwKv coXnIƒ Iºyq´dpIfn¬ e`yamWv.

HmUntbm (Audio) Nn{Xw (Image) hoUntbm (Video) Chbpw ss_\dn cq]ØnemWv

kw`cn°p∂Xv. hyXykvX ^b¬ LS\Ifpw Chsb {]Xn\n[m\w sNøm≥ D]tbmKn°p∂p.

  ]T\ t\´ßƒ

Cu A[ym-bw ]q¿XØn-bm°nb ]Tn-Xm-hv

• Um‰bpw hnhchpw th¿Xncn®dnb¬

• Um‰ t{]mkknwKns‚ hnhn[ L´ßƒ  Xncn®dnb¬

• Iºyq´dns‚ {]h¿Ø\ LSIßƒ ]´nIs∏SpØpIbpw Htcm∂nt‚bpw {]h¿Ø-\ßƒ hniZoIcn-

°pIbpw sNøpI

• F¥psIm≠v Iºyq´¿ G‰hpw \√ Um‰ t{]mkknwKv b{¥amIp∂p F∂v hniZoIcn°¬

• Iºyq´dn\p≈nse Um‰ {]Xn\n[m\w F∂ Bibw {Kln°pI

• kwJysb Hcp k{ºZmbØn¬ \n∂pw as‰m∂nte°v am‰p∂Xv

• A£cßsf {]Xn\n[m\w sNøm≥ D]tbmKn°p∂ hyXykvX  tImUnwKv  k{ºZmb-ßfpsS

khntijXIƒ ]´nIs∏SpØpI.

1. -80 s\ Nn”hpw aqeyhpw  cq]Øn¬ {]Xn\n[m\w sNbvXm¬ AXns‚ MSB

GXmWv?

2. 28.756 s\ am‚nk FIvkvs]msW‚v  cq]Øn¬ FgpXpI.

3. ASCII bpsS ]q¿Wcq]w FgpXpI.

4. 60 s\ 1 s‚ ]qcIambn {]Xn\n[m\w sNøpI.

5. bqWntImUv \n¿hNn°pI.

6. GsX¶nepw c≠v Nn{X^b¬ LS\Iƒ FgpXpI.

kzbw hne-bn-cpØmw
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{ltkzmØc tNmZyßƒ

1. Um‰ F∂m¬ F¥v?

2. t{]mkkv sNbvX Um‰sb Ö............ F∂v hnfn°p∂p.

3. 29610 ¬ 9s‚ ÿm\hne .................. BIp∂p.

4. slIvksUkna¬ kwJym\ k{ºZmbØn¬.............. FÆw Nn”ßfpw  HŒ¬
kwJym\ k{ºZmbØn¬Ö............FÆw Nn”ßfpw D]tbmKn°p∂p.

5. 55 F∂ ZikwJybv°v Xpeyamb HIvS¬ kwJy ImWpI.

6. EBCDIC bpsS ]q¿Æcq]w Ö................ BIp∂p.

7. temIØnse F√m `mjIfntebpw  A£cßsf {]Xn\n[m\w sNøm≥
Ignbp∂ tImUnwKv k{ºZmbØns‚ t]cv ]dbpI.

8. Nn”hpw aqeyhpw cq]Øn¬ Hcp kwJybpsS s\K‰ohv Nn”Øns‚ _n‰v
.................. BIp∂p. kwJy t]mkn‰ohv BsW¶n¬ Nn”Øns‚ _n‰v ........
BIp∂p.

eLp D]\ymk tNmZyßƒ

1. Um‰bpw hnhchpw XΩnep≈ hyXymkßsfgpXpI?

2. πkv h¨ AUvanjs‚ At]£t^mdØn¬ \nßfpsS hy‡n-KXhnhcßfpw
kvIqfpIfptSbpw {Kq∏pIfptSbpw sXcs™Sp∏pw ASßnbncn°p∂p.

F. {]thi\ {]h¿Ø\ßfnse Um‰bpw hnhchpw Xnc®dnbpI.

_n. e`n°p∂ hnhcw At]£Itcbpw kvIqƒ A[nImcItfbpw
klmbn°p∂Xv Fßs\bmWv?

kn. Um‰ t{]mkknwKn¬ Dƒs∏´ {]h¿Ø\ßƒ FgpXpI.

3. Um‰ t{]mkknwKn¬ Iºyq´¿ a\pjyt\°mƒ anIhv Im´p∂Xv Fßs\?

4. Um‰ t{]mkknwKn¬ kw`cW LSIØns‚ {]m[m\yw hniZoIcn°pI.

5.   Iºyq´dnse C≥]p´v bqWn‰ns‚ {]h¿Ø\ßƒ ]´nIs∏SpØpI.

6. Zz nXob kw`cWw Iºyq´dn\v Bhiyapt≠m?  \nßfpsS DØcw
\ymboIcn°pI.

7. Iºyq´dn¬ I¨t{Smƒ bqWn‰ns‚ {]m[m\yw FgpXpI?

8. kn ]n bp (CPU) hns‚  {]h¿Ø\Øn¬ saΩdn bqWn‰v Fßs\
klmbn°p∂p?

amXrI tNmZyßƒ
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9. "Iºyq´¿ ASnaIfpw, a\pjy¿ DSaIfpamIp∂p'. \nßƒ CXpambn
tbmPn°p∂pt≠m? ImcWw hy‡am°pI.

10. Iºyq´dns‚ khntijXIƒ ]´nIs∏SpØpI.

11. Iºyq´¿ _lpapJ b{¥amIp∂p Fßs\?

12. Iºyq´dns‚ khntijXIfn¬ ÿntcm’mlw F∂ ]Zw sIm≠v
A¿∞am°p∂sX¥v?

13.  Um‰ {]Xn\n[m\w \n¿hNn°pI.

14. kwJym\ k{ºZmbw F∂m¬ F¥v? GsX¶nepw \mev kwJym\ k{ºZmbw
]´nIs∏SpØpI.

15. Xmsg sImSpØncn°p∂ t{iWnIfnse hn´pt]mb ]Zßƒ Is≠ØpI.

F.  (101)
2
, (110)

2
, (111)

2, 
........., ...........

_n. (15)
8
, (16)

8
, (17)

8
, ..........., ...........

kn. (18)
16
, (1A)

16
, (1C)

16 
, ..........., ...........

16. Iºyq´¿ saΩdnbn¬ Um‰ {]Xn\n[m\w sNøp∂Xn\v ss_\dn kwJym\
k{ºZmbamWv D]tbmKn°p∂Xv F¥psIm≠v?

17. XmsgsImSpØncn°p∂ ZikwJyIsf XØpey ss_\dn kwJybnte°v am‰pI.

F. 25 _n. 128 kn. 255 Un. 19.875 C. 89.25

18. XmsgsImSpØncn°p∂ ss_\dnkwJyIsf XØpey ZikwJybnte°v am‰pI.

F. (1011)
2
_n. (111001)

2
kn. (1000001)

2
Un. (110001110)

2

C. (1111.111)
2

19. XmsgsImSpØncn°p∂ ZikwJyIsf HIvSentebv°pw slIvkmsU-
knaentebv°pw am‰pI.

F. 17 _n. 75 kn. 100 Un. 199 C. 256

20. XmsgsImSpØncn°p∂ ss_\dnkwJyIsf HIvSente°pw slIvkmsU-
knaentebv°pw am‰pI.

F. (1011)
2
_n. (101001)

2
kn. (11100011)

2
Un. (110001110)

2

C. (10000010001)
2

21. XmsgsImSpØncn°p∂ HIvS¬ kwJyIsf ZikwJybnte°v am‰pI.

F. (57)
8

_n. (101)
8

kn. (77)
8

Un. (245)
8

C. (1205)
8

22. XmsgsImSpØncn°p∂ slIvkm sUkna¬ kwJyIsf ZikwJybnte°v
am‰pI.

F. (2A)
16
, _n. (101)

16
kn. (AB)

16
, Un. (1F8)

16
, C. (ABC)

16
,
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23. XmsgsImSpØncn°p∂ HIvS¬ kwJyIsf ss_\dnbnte°pw slIvkm
sUknaentebv°pw am‰pI.

F. (67)
8

_n. (123)
8

kn. (167)
8

Un. (745)
8

C. (1054)
8

24. XmsgsImSpØncn°p∂ slIvkmsUkna¬ kwJyIsf ss_\dnbnte°pw
HIvSentebv°pw am‰pI.

F. (7F)
16
, _n. (207)

16
kn. (AB)

16
, Un. (9F)

16
, C. (ABC)

16
,

25. (X)
2
=(Y)

8
=(Z)

16
=(28)

10 
 F¶n¬ X, Y, Z F∂nh I≠p]nSn°pI.

26. XmsgsImSpØncn°p∂ kwJyIsf AhtcmlW {IaØn¬ FgpXpI.

F. (101)
16
, _n. (110)

10
kn. (111000)

2
, Un. (251)

8

27. Iºyq´¿ saΩdnbn¬ ]q¿WkwJyIsf {]Xn\n[m\w sNøp∂ coXnIƒ
Fs¥√mw.

28. XmsgsImSpØncn°p∂ kwJyIsf Nn”hpw aqeyhpw coXnbn¬ {]nX\n[m\w
sNøpI.

F. ˛19, _n. +69, kn. ˛97 Un. ˛127

29. XmsgsImSpØncn°p∂ kwJyIsf H∂ns‚ ]qcI coXnbn¬ {]nX\n[m\w
sNøpI.

F. ˛24, _n. 69, kn. ˛100 Un. ˛127

30. XmsgsImSpØncn°p∂ kwJyIsf c≠ns‚ ]qcI coXnbn¬ {]nX\n[m\w
sNøpI.

F. ˛33, _n. +71, kn. ˛111 Un. ˛127

31. -˛83s\ a‰v aq∂v kwJym\ k{ºZmbßfpw {]Xn\n[m\w sNøpI.

32. Nn”hpw Afhpw coXnbn¬ {]nXn\n[m\w sNbvX (10011001)
2
 s‚ ZikwJy

ImWpI.

33. Hcp ZikwJysb 32 _n‰v Iºyq´dn¬ Fßs\ {]nX\n[m\w sNøp∂p.
hniZoIcn°pI.

34. Iºyq´¿ saΩdnbn¬ A£cßsf {]Xn\n[m\w sNøm\p≈ coXnIƒ
GsX√mw?

35. BkvIn (ASCII),  CkvIn (ISCII) F∂nhsb Ipdn®v eLp Ipdns∏gpXpI.

36. A£cßsf {]Xn\n[m\w sNøp∂Xn¬ bq\ntImUv (unicode) s‚ {]m[m\yw
Npcp°n hnhcn°pI.



54

1. Iºyq´dnse ASnÿm\ LSIßƒ

D]\ymk tNmZyßƒ

1. _m¶ns‚ {]h¿Ø\ßƒ DZmlcWamsbSpØv Um‰ t{]mkknwKns‚  hnhn[
L´ßfn¬ ASßnbn´p≈ {]h¿Ø\ßƒ Npcp°n hnhcn°pI.

-2. Nn{XØns‚ klmbtØmSpIqSn Iºyq´dns‚ {]h¿Ø\ LSIßsf Ipdn®v
hniZoIcn°pI.

3. Xmsg ]dbp∂ kwJyIsf am‚nk FIvks]msW‚ v coXnbn¬ FgpXpI.

F. (1011.101)
2

_n. (65356)
10

kn. (A5F)
16

Un. (67.4)
8

C. (763.452)
10

4.   Iºyq´¿ saΩdnbn¬ kwJyIsf {]Xn\n[m\w sNøp∂ coXnIsf Ipdn®v
Npcp°n hnhcn°pI.

5. Iºyq´¿ saΩdnbn¬ A£-cßsf {]Xn\n[m\w sNøp∂ coXnIsf Ipdn®v
Npcp°n hnhcn°pI.



C∂sØ temIØp Iºyq-´-dp-Ifpw AXns‚ D]-
tbm-K-ßfpw \ap°p ]cn-Nn-X-am-Wv. \¬Ip∂
\n¿tZi-ßƒ-°\pk-cn®v Um‰ kzoI-cn-°p-Ibpw
t{]mk v sNbvXv Hu´v]p´v {]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 Fßs\ {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^v‰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 v̂‰v-
shb¿. \nXy-Po-hn-X-Ønse GsX-¶nepw {]iv\w
Iºyq-́ ¿ D]-tbm-Kn®v ]cn-l-cn-t°≠n hcp-tºmƒ,
hnh-c-ßƒ Dev]m-Zn -∏n -°p-∂-Xn-\m-h-iy-amb
Um‰sb t{]mkkv sNøp-∂-Xn-\p≈ {]h¿Ø-\-
ßƒ Nn´-s∏-Sp-tØ-≠-Xp-≠v. 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´¿ knÃ-Øns‚
`mK-ßƒ

2

{][m\ Bibßƒ

$ lm¿Uvsh-b¿

# t{]mk ¿

# aZ¿t_m¿Uv

# s]cn-s^-d-ep-Ifpw t]m¿´p-Ifpw

# saΩdn ˛ {]mY-anI saΩdn, ZznXob

saΩdn

# C≥]p´v Hu´v]p´v D]-I-c-W-ßƒ

$ C -̨thÃv

$ 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^v‰v vsh-b¿

(s]mXp D]-tbm-Kw, {]tXyI D]-

tbmKw)

# kzX{¥ Hm∏¨ tkmgvkv tkm^v‰vsh-

b¿ Bi-b-ßfpw

# {^osh-bdpw sjb¿sh-bdpw

# DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vsh-b¿

(Proprietary software)

$ lyqa¨shb¿/ssehvsh-b¿
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2. Iºyq´dns‚ knÃØnse `mKßƒ

tkm^v‰vshb-dp-I-fp-sS hni-Z-amb Xcw-Xncnhpw \¬In-bn-cn-°p-∂p. Hm∏¨ tkmgvkv,
{^osh-b¿, sjb¿ shb¿, DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vsh-b¿ F∂n-h-bpsS Bi-
b-ßsf°pdn®pw \Ωƒ N¿® sNøp-∂p.

2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ 2.1 lm¿Uvsh-b¿ (Hardware)

lm¿Uvsh-bdpw tkm^vSvsh-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¿Uvsh-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¿Uv-
sh-b¿ LS-I-ß-fp-ambn _‘-s∏-´n-cn-°p-∂p. \ap°v Cu {]h¿Ø\ LS-I-ßsf
]cn-N-b-s∏-Smw.

2.1.1. 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™ A[ym-
bØn¬ ]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£°W-°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 2.1 ¬ 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-ambn D]-tbm-Kn-°p∂ t{]mk- -dp-I-fmWv C‚¬ tIm¿ i3, tIm¿ i5, tIm¿
i7, AMD Quadcore XpS-ßn-b-h.

Nn{Xw 2.1: hnhn-[-Xcw 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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CPU hn\v D≈nse kw`-cW ÿe-ß-fmWv cPn-Ã-dp-Iƒ, a‰v saΩ-dn- ̀ mK-ßtf-°mƒ
thK-Øn¬ AXnse D≈S°sØ CPU hn\v D]-tbm-Kn-°m≥ Ign-bpw. \n¿t±-ißfpw
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 {]Zm\w sNøp∂ {]tXyI kw`-cW
ÿe-ß-fmWv. cPn-ÃdpIƒ {]h¿Øn-°p-∂Xv I¨t{Smƒ bqWn-‰ns‚ \n¿t±-im-\p-
k-c-W-am-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.

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 semt°-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¿ (IR): 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-≠¿.

2.1.2 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≈
FIvkv]m≥-j≥ t…m´p-Iƒ CXn-ep-≠v. (Nn{Xw
2.2 t\m°p-I) aZ¿t_m¿Uv \n¿∫-‘-ambpw
t{]mk- -dn\v A\p-tbm-Py-am-bn-cn-°-Ww.

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

Hcp Iºyq´¿ knÃØns‚ IgnhpIƒ sa®s∏SpØp∂Øn\p th≠n AXpambn
_‘n∏n®n´p≈ D]IcWßfmWv s]cn^depIƒ. _mly D]IcWßsf Iºyq´-

Nn{Xw 2.2:  aZ¿t_m¿Uv
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dpambn _‘n∏n°p∂Xn\v aZ¿t_m¿-
Unse t]m¿´pIƒ D]tbmKn°p∂p.
Iºyq´¿ knÃØnse hnhn[ t]m¿´p-
Iƒ Nn{Xw 2.3 ¬ ImWn°p∂p. C≥]p v́
D]IcWßƒ, Hu´v]p´v D]IcWßƒ,
_mly kw`cW D]IcWßƒ, Bi-
b-hn\nab D]IcWßƒ F∂nh s]cn-
^depIfn¬ Dƒs∏Sp∂p. hoUntbm
{Km^nIvkv Atd (VGA), sF._n.Fw.
t]gv-kW¬ knÃw/2 (PS/2), bqWnth-
gvk¬ kocnb¬ _kv (USB), CX¿s\‰v,
ssl sU^\nj≥ aƒ´naoUnb C‚¿-
t^kv (HDMI) F∂nßs\ aZ¿t_m¿-
Un¬ e`y-amb hnhn[ t]m¿´pIfneqsS _mly D]IcWßƒ aZ¿t_m¿Upambn
Bibhn-\nabw \SØp∂p. t]gvkW¬ Iºyq´dpIfn¬ D]tbmKn°p∂ Nne
t]m¿´pIƒ \ap°v t\m°mw.

a. kocnb¬ t]m¿´v-

Hcp kocnb¬ t]m¿´v/kocnb¬ IΩyqWnt°-
j≥ t]m¿´v Hcp kabØv Hcp _n‰v Um‰ hoXw
Ab°p∂p. ]gb Iºyq´dpIfn¬ tamUw, aukv
As√¶n¬ Iot_m¿Uv t]mep≈ D]IcWßƒ kocnb¬ t]m¿´pIfneqsSbmWv
_‘n∏n®ncp∂Xv (Nn{Xw 2.4 ImWpI). kocnb¬ tI_nfpIƒ \n¿Ωn°p∂Xn\v
sNehv IpdhmWv, AtXmsSm∏w C‚¿s^d≥kn¬ \n∂pw kwc£Ww \¬IpIbpw
sNøp∂p. F∂m¬ thKX hfsc IpdhmbXn\m¬ PS/2, USB apXemb thKXtbdnb
t]m¿´pIƒ kocnb¬ t]m¿´pIƒ°v ]Ic°mcmIp∂p.

b. ]mce¬ t]m¿´v-

]mce¬ t]m¿´pIƒ°v Htckabw \nch[n _n‰v
Um‰ Htc kabw Ab°pIbpw kzoIcn°pIbpw
sNømw. kocnb¬ t]m¿´nt\°mƒ thKXbp≈-XmWv- ]mce¬ t]m¿´v-. Iºyq´dns\
{]n‚¿ As√¶n¬ kvIm\dpambn _‘n-∏n°phm≥ ]mce¬ t]m¿ v́- D]tbmKn°p∂p.
Hcp Iºyq´¿ knÃØnse ]mce¬ t]m¿´v-
Nn{Xw 2.5 ¬ ImWn°p∂p.

c. USB t]m¿´v-

D]IcWßƒ XΩn¬ Db¿∂ thKXbn¬
Um‰ hn\nabw km[yam°p∂ Hcp t]m¿´v-
BWv bqWnthgvk¬ kocnb¬ _kv (USB).

 Nn{Xw 2.3: t]m¿´pIƒ

 Nn{Xw 2.4:  kocn-b¬ t]m¿´v

 Nn{Xw 2.5: ]mc-e¬ t]m¿´v

Nn{Xw 2.6: bp.F-kv._n t]m¿´p-Iƒ
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Db¿∂ _m≥UvhnUvXv Um‰ ssIam‰Øns‚ thKX h¿[n∏n°p∂p. {lkz ZqctØ-

°p≈ Um‰ hn\nabØn\mbn CXv D]tbmKn°p∂p. Iot_m¿Uv, aukv, {]n‚¿,

kvIm\¿, ̂ vfmjv s{sUhv, _mly lm¿Uv UnkvIv apXemb D]IcWßsf _‘n∏n-

°p∂Xn\mbn USB t]m¿´v D]tbmKn°p∂p. hnhn[ Xcw USB t]m¿´pIƒ Nn{Xw

2.6 ¬ ImWn°p∂p. USB t]m¿´pIfpsS {][m\ KpWßƒ Xmsg ]dbp∂hbmWv:

_mly D]IcWßfnte°v sshZyptXm¿÷w \¬Ip∂Xn\v USB t]m¿´pIƒ°v

Ignbpw. Cu kmt¶XnIhnZy _mly lm¿Uv UnkvIv, ^vfmjv s{sUhv, tUm¶nƒ

XpSßnbh hnIkn∏ns®Sp°m≥ ImcWambn. samss_¬ t^mWpIƒ, Sm_ve‰pIƒ,

em]vtSm∏pIƒ XpSßnb D]IcWßfn¬ CXv D]tbmKn°p∂p.

D]IcWßƒ {]h¿Øn°ptºmƒ t]mepw USB

D]IcWßƒ _‘n∏n°pIbpw hnt—Zn°pIbpw

sNømw.

d. LAN t]m¿´v-

CX¿s\‰v t]m¿´v, s\‰vh¿°v IW£≥, s\‰vh¿°v

t]m¿´v F∂nßs\bpw, tem°¬ Gcnb s\‰vh¿°v

(LAN) t]m¿´v Adnbs∏Sp∂p. Hcp hb¿ D]tbmKn®pv Hcp Iºyq´dns\ s\‰vh¿-

°pambn _‘n∏n°phm≥ LAN t]m¿´v D]tbmKn°p∂p. LAN t]m¿´pIfn¬ tI_n-

fpIƒ _‘n∏n°p∂Xn\p≈ Hcp AwKoIrX IWIv‰¿ BWv cPnÃ¿Uv Pm°v

RJ45 (Nn{Xw 2.7 ImWpI).

e. PS/2 t]m¿´v-

Iot_m¿Uv, aukv F∂nh _‘n∏n°p∂Xn\v C‚¿-\m-

jW¬ _nkn\kv sajo≥kv (IBM) I≠p]nSn® {]tXyI

Xcw t]m¿´pIfmWv t]gvkW¬ knÃw/2 (PS/2) t]m¿´p-

Iƒ. (Nn{Xw 2.8 ImWpI). CØcØnep≈ t]m¿-́ pIƒ°v

thKX hfsc IpdhmWv. Ct∏mƒ Chbv°v ]I-cw USB

t]mep≈ thKXtbdnb t]m¿´pIƒ D]tbmKn®p hcp∂p.

f. HmUntbm t]m¿´v-

kv]o°¿, ssat{Imt^m¨ apXembh HmUntbm D]Ic-

Wßsf _‘n∏n°phm≥ HmUntbm t]m¿´pIƒ D]tbm-

Kn°p∂p. Nn{Xw 2.9 -¬ ImWn®ncn°p∂ aq∂v sNdnb

IW-ŒdpIƒ Chsb _‘n∏n°p∂Xn\mbn D]tbmKn-

°p∂p:

i. sse≥ C≥ ˛ i–w C≥]p v́ (samss_¬ sse≥ Hu v́-, sF t]mUv XpSßnb

HmUntbm D]IcWßfn¬ \n∂pw)

Nn{Xw 2.7:  LAN t]m¿´pw RJ45

Nn{Xw 2.8:  PS/2 t]m¿´v

Nn{Xw 2.9:  HmUntbm t]m¿´v
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ii. sse≥ Hu´v- ˛ ]pdtØ°p≈ i–w (_mly kv]o°dpIfnte°v \nßfpsS
]nkn-bn¬ \n∂p≈ i– Hu´v]p´v IWŒv sNøp-

∂Xn\v)

iii. ssa°v C≥ --˛ ssat{Imt^m¨ C≥]p´v t]m¿´v-

g. hoUntbm {Km^nIvkv Atd (VGA) t]m¿´v-

sF_nFw hnIkn∏ns®SpØ Hcp P\{]nb AwKoIrX {]Z¿i\ t]m¿´mWv VGA.

Iºyq´¿ Hcp tamWn‰dpamtbm s{]mPŒdpamtbm _‘n∏n°p∂Xn\v VGA t]m¿´v
D]tbmKn°p∂p. Nn{Xw 2.10 ¬ ImWp∂Xpt]mse aq∂p hcnIfnembn 15 ]n∂pIƒ
VGA IWŒdn\p≠v. 800 x 600 sdkeyqj\p≈ kq∏¿ VGA (SVGA) BZyw
hnIkn∏ns®SpØp. ]n∂oSv 1024 x 768 sdkeyqj\p≈ FIvkvs‰≥UUv {Km^nIvkv
Asd (XGA) ]pdØnd°n. Hcp tamWn‰¿ GXv sdkeyqj≥ ]n¥pW°p∂p F∂Xv

]cnKWn°msX, km[mcWbmbn Ahsb VGA F∂v hnfn°p∂p.

h. ssl sU^\nj≥ aƒ´naoUnb C‚¿t^kv (HDMI) t]m¿´v-

Hcp tI_nƒ aptJ\ Db¿∂ sU^\nj≥ hoUntbmbpw
H∂ne[nIw Nm\¬ HmUntbmIfpw ]I¿Øm≥ Ignhp≈
Hcp UnPn‰¬ IW£≥ BWv HDMI (Nn{Xw 2.11). A\temKv
tI_nfpIƒ D]tbmKn®v CtX Imcyw sNøm≥, \ap°v
At\Iw hoUntbm, HmUntbm tI_nfpIƒ _‘n∏nt°-

≠Xp≠v.

2.1.4 saΩdn (Memory)

Um‰tbm, \n¿t±-i-ßtfm, ^eßtfm Xm¬°m-en-I-amtbm ÿnc-amtbm kq£n®p
hbv°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´v _‘-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 Ipdn®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

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

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

Nn{Xw 2.10:  VGA t]m¿´v

Nn{Xw 2.11:  HDMI t]m¿´v
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Xn\pw Ign-hp-≠v. 3 Xc-Øn-ep≈ saΩ-dn-bmWv CXn¬ Dƒs∏-´n-cn-°p-∂-Xv. Ah dmw,

tdmw, Iymjv saΩdn F∂n-h-bm-Wv.

i. dm≥Uw BIvkkv saΩdn (RAM)

ssat{Im s{]mk- dn\v Um‰ kw`-cn-°m\pw Xncn-s®-
Sp°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-°mt\m Xncn-
s®-Sp-°mt\m km[n-°pw. CPU s{]mk v sNøp∂
Um-‰tbm \n¿t±-i-ßtfm dman-\p-≈n¬ \n¿_-‘-ambpw
D≠mbncn-°-Ww. sshZypX _‘w \ne-°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[mcW PnKm-ss_‰nemWv ]d-bm-
dp-≈-Xv.

F{X am{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-®v sIm≠n-cn-°p∂ Bπn-t°-
j≥ tkm^vSvshb¿

3. s{]mk v sNbvXp-sIm-≠n-cn-°p∂ Um‰

ii. doUv Hm¨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 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 2.13 ¬ 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-cn-Ibpw sNøp-∂p. ROM s‚ Nne ]cn-jvI-cn® cq]-ßƒ Xmsg-sIm-Sp-°p-
∂p.

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

Nn{Xw 2.12 RAM t]m¿ v́

Nn{Xw 2.13 ROM Nn∏v
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2. Ctd-k-_nƒ t{]m{Km-a-_nƒ doUv Hm¨en saΩdn (EPROM) - (Aƒ{Sm-h-b-e‰v
tdUn-tb-j≥ D]-tbm-Kn®v ambv®v ho≠pw Fgp-Xm≥ Ign-bp∂ saΩ-dn-bm-Wn-Xv)

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

(sshZypXn D]tbmKn®v ambvNv ho≠pw FgpXm≥ Ignbp∂ saΩdnbmWnXv.)

]´n-I- 2.1 ¬ dmans‚bpw tdman-s‚bpw Xmc-Xayw sImSp-Øn-cn-°p-∂p.

iii.  Iymjv saΩdn

s{]mk- -dn-s‚bpw dman-s‚bpw (AY-hm sabn≥ saΩ-dn-bp-sSbpw) CSbv°v D≈ sN-
dpXpw thK-X-tb-dn-b-Xp-amb saΩ-dn-bmWv Iymjv saΩ-dn. CS-bv°nsS 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\n¬ 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. Aßn-s\bmsW¶n¬ s{]mk-
 ¿ Iymjv saΩdnbn¬ \n∂pw CXv s]s´∂v hos≠-Sp°p∂p. dman-s\-°mƒ thK-
Øn¬ Iymjv saΩdnbn¬ \n∂pw Um‰- Xn-cn-s®-Sp-°p-∂p. dman-t\-°mfpw hne-tbdnb-
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.

b. ZznXob kw`-cWn (Secondary/Auxilary storage)

ZznXob saΩdn ÿnc-amWvv. dman¬ \n∂pw \n∂pw hyXy-kvX-am-bn, Iºyq-´dns‚
sshZyp-X-_‘w hnt—-Zn-®mepw Cu D]-I-c-W-ß-fn¬ kw`-cn-®n-´p≈ Um‰ Hcn-°epw
\jvS-s∏Sp-∂n-√. ZznXob saΩdn dman-t\-°mƒ kw`-c-W-tijn hfsc IqSp-Xep≈-
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´v D]-tbm-Kn-°m≥ km[n-°n-√. Hcp Iºyq-
-́dn¬ \n∂pw thsdm-cp Iºyq-́ -dn-te°v Um‰-tbm, t{]m{Km-ap-Itfm ssIam‰w sNøm≥

]´nI 2.1: RAM- ROM F∂n-h-bpsS Xmc-Xayw

doUv Hm¨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-‰nwKv

knÃhpw 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.
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ZznXob saΩdn D]-tbm-Kn-°p∂p. CXv Hcp ]n¥pWmkw`-cWn (_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 te]\w sNbvX 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¥n-Iambn 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.

Im¥nI tS∏v (Magnetic tape)

`oaamb Afhn¬ Um‰ kw`cn°p∂Xn\p≈ Hcp ]n¥pWm kw`cW (_m°v A]v)

D]IcWamWv am·‰nIv tS∏v. a‰v Im¥nI kw`cW D]IcWßsf At]£n®v

Hcp bqWn‰v Afhv tS∏ns‚ hne XmcXtay\ IpdhmWv.

Nn{Xw 2.14: am·‰nIv tS∏pw AXnse Um‰ tªm°pIfpw

t\¿Ø Im¥nI ]Zm¿Yw ]qinb I\w Ipd™ Hcp tS∏v ASßp∂ BteJ\

am[yaw BWnXv. A\temKv Um‰tbm UnPn‰¬ Um‰tbm BteJ\w sNøm≥

CXp]tbmKn°mw. Hcp doUv/ssd‰v slUv D]tbmKn®v tS∏ns‚ hoXnbv°v ÊIpdpsI

s{^bnapIfmbmWv Um‰m kw`cn°p∂Xv. CØcw s{^bnapIsf Hcpan®v tN¿Øv

tªm°pIƒ AYhm sdt°m¿UpIfm°n am‰pIbpw Nn{Xw 2.14 ¬ ImWn®ncn-°p∂Xp-

t]mse Ahsb Kym∏pIfneqsS a‰v tªm°pIfn¬ \n∂v th¿Xncn®v \n¿ØpIbpw

sNøp∂p.

am·‰nIv tS∏v Hcp HmUntbm Imk‰v t]mse A\p-h¿-Ø\ kao]\ ssienbnep≈

(sequential access mode) am[yaw BbXn\m¬, AXn¬ Hcp Um‰bpsS ÿm\w

Is≠Øm≥ IqSpX¬ kab-saSp°pw. DZm-lcWambn, tS∏nse 100˛masØ

sdt°m¿Uv th-Wsa¶n¬ AXn\v apºnep≈ 99 sdt°m¿UpI-fneq-sSbpw IS∂p

t]mtb aXnbm-hq. tS∏v am[yaØns‚ kw`cW tijn sSdm-ss_‰pIfnemWv kqNn∏n-

°p-∂Xv.

lm¿Uv UnkvIv

lm¿Uv UnkvIv F∂Xv s]mSn IS°mØ s]´n°p≈n¬ D≈S°w sNbvXn´p≈
Im¥nI ]Zm¿Yw ]qinb temlØInSpIfmWv. lm¿Uv UnkvIpIƒ°v hfsc
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Db¿∂ kw`cW tijnbpw Db¿∂ Um‰m hn\nab
\nc°pw Ipd™ kao]\ kabhpw (access time)

BWq≈Xv. CXv IqSpX¬ imizXhpw F∂m¬
]nghpIƒ°v km[yXbn√mØXpamWv. Iºyq´-
dpIfn¬ k¿hkm-[mcWambn D]tbmKn-°p∂
ZznXob kw`cW D]Ic-WamWnXv.

Hcp lm¿Uv UnkvIn¬ Ht∂m AXne[nItam Xme-
ßƒ (platters) ASßnbncn°pw. Hmtcm XmeØnepw
Hcp {]XeØn\v H∂v F∂ IW°n¬ c≠v doUv/
ssd‰v slUpIfp≠mIpw. Um‰ kw`cn°p∂Xn\mbn
Nn{Xw 2.15 ¬ ImWp∂Xpt]mse Hcp kao]\ Ic-
Øn¬ (access arm) LSn∏n®n´p≈ sNdnsbmcp
hnZypXv Im¥nI (eletcromagnetic) doUv/ ssd‰v slUv
UnkvIns‚ {]XeØnse sNdnb ]p≈nIsf Im-¥nI-
am°p∂p. CtX hnZypXv Im¥nI slUv Xs∂ ]n∂oSv
Cu ]p≈nIfnse Im¥nI afiew Xncn®dn-bpIbpw
UnkvIn¬ \n∂pw Um‰ XncnsI hmbns®Sp°pIbpw
sNøp∂p.†

XmeØns‚ {]XeØn¬ {Sm°pIfnepw  skŒdpIfn-
epam-bmWv Um‰ kw`cn°p∂Xv. Nn{Xw 2.16 ¬ ImWp∂Xpt]mse Hcp {]XeØnse
GItI{µ hrØßsf {Sm°pIƒ F∂pw {]XeØnse ss]˛IjWßsf-t∏mse-
bp≈ ̀ mKßsf skŒdpIƒ F∂pw ]dbp∂p. UnkvIn¬ {Sm°pIfpw skŒdpIfpw
k÷am°p∂ {]h¿Ø\sØ UnkvIv t^m¿am‰nwKv F∂p ]dbp∂p.  CXn\pÎtijw
am{Xsa doUv/ssd‰v {]h¿Ø\ßƒ Unkv-In¬ sNøm≥ IgnbpIbp≈p. t^m¿am‰v
sNøp∂ UnkvIn¬ Um‰ Ds≠¶n¬ AXv apgph\pw \„s∏Spw.

Nn{Xw 2.16: Xmew (platter)

Tracks Sector

kw`cW tijn, thKX, kao]\ kabw F∂nhsb Bkv]Zam°n lm¿Uv UnkvIv
ss{UhpIsf hnebncpØp∂p AYhm td‰nwKv \SØp∂p.

kw`cW tijn : 500 GB, 1 TB tbm AXne[nItam

thKX : F{X thKØnemWv UnkvIv Idßp∂Xv, Hcp an\n´n¬
F{X XhW (rotations per  minute - rpm), km[mcWbmbn
5400 rpm / 7200 rpm

kao]\ kabw : UnkvIn¬ \n∂pw Um‰ _n‰pIƒ FSp°m≥ th≠n hcp∂
kabw (an√n sk°≥Un¬)

henb UnkvIpIsf bp‡m\pkrXw (A`uXnIambn) hnhn[ `mKßƒ AYhm
hmeyßfmbn (volumes)hn`Pn°mhp∂XmWv.†Cu hmeyßƒ kzX{¥ambncn°pw,
AXp-sIm≠p Xs∂ Ahsb sht∆sd t^m¿am‰v sNøm\pw km[n°pw.

Nn{Xw 2.15:  lm¿Uv UnkvIv
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ii. H]v‰n°¬ kw`cW D]IcWßƒ

Um‰ hmbn°p∂Xn\pw FgpXp∂Xn\pw

(read and write) i‡n Ipd™ tek¿

IncWw D]tbmKn°p∂ Um‰ kw -̀cW

am[yaamWv H]v‰n°¬ UnkvIv. hrØm-

IrXnbnep≈ c≠v πmÃnIv XInSpIƒ-

°nSbn¬ XncpInh®ncn°p∂ hfsc

I\w Ipd™ Hcp Aepan\nbw teml-

]mfn CXn\p≠v. Nn{Xw 2.17 ¬ ImWp-

∂Xpt]mse XpS¿®bmb k¿∏nfmIr-

Xn-bn¬ (spiral) IpgnIfpw \nc∂ {]Xe-

ßfpambmWv (pits and lands) CXn¬ Um‰ tcJs∏SpØp∂Xv.

Cu IpgnIsfbpw {]Xeßsfbpw tek¿ IncWw ]qPyßfpw

(0)~H∂pIfpw (1) BbmWv hmbn°p∂Xv. henb tXmXnep≈

ChbpsS DXv]mZ\sNehv Ipdhmb-Xn\m¬ Ch {]Nmctadnb

ZznXob kw`cW am[yaamWv. CD, DVD, ªq sd F∂nh {][m\

H]v‰n°¬ UnkvIp-IfmWv.††

tImw]mIv‰v UnkvIv (CD)

700 MB Um‰ hsc tiJcn°m≥ tijnbp≈ Hcp H]v‰n°¬ kw`cW am[yaamWv

tImw]mIv‰v UnkvIv. Hcp CD ss{Uhv CDbn¬ \n∂pw Um‰ hmbn°p∂Xn\pw AXn-

tebv°v FgpXp∂ Xn∂pw Nph∂ tek¿ IncWw D]tbmKn°p∂p. c≠v Xcw CD

Ifm∂p≈Xv ˛ CD-R Dw CD-RW Dw. CD-R¬ (CD--̨ sdt°m¿U_nƒ) Hcp XhW Um‰

FgpXm\pw F{X XhW thWsa¶nepw hmbn°m\pw Ignbpw. F∂m¬ CD-RW

(CD-dossd‰_nƒ) UnkvIn¬ kw`cn®ncn°p∂ Um‰sb Ft∏mƒ thWsa¶nepw

ambv®v Ifbm\pw ho≠pw FgpXm\pw km[n°pw.

UnPn‰¬ sh¿k‰bn¬ UnkvIv (DVD)

CD-ROM\v kam\amb, F∂m¬ AXnt\°mƒ Db¿∂ kw`cWtijnbp≈

HcpÍH]v‰n°¬ kw`cW am[yaamWv UnPn‰¬ sh¿k‰bn¬ UnkvIv. Um‰ Bte-

J\w sNøp∂Xn\v sNdnb ÿm\ßƒ D]tbmKs∏SpØnbmWv Cu tijn ssIh-

cn®ncn°p∂Xv. Um‰ FgpXp∂Xpw hmbn°p∂Xpw DVD ss{Uhv D]tbmKn®mWv.

Cu {]h¿Ø\ßƒ°mbn ChnsSbpw Nph∂ tek¿ IncWßfmWv D]tbmKn°p-

∂Xv. Hcp DVD bpsS kw`cW tijn 4.37 GB apX¬ 15.9 GB hscbmWv. {][m\ambpw

aq∂v Xcw DVD IfmWp≈Xv ˛ DVD-ROM, DVD-RW, DVD-RAM.

DVD-ROM : DVD-doUv Hm¨en saΩdn CD-ROMIƒ t]mse {]h¿Øn°p∂p.ÁÏ

DVD-RW : DVD -do ssd‰_nƒ Unkv°pIfn¬ Ft∏mƒ thWsa¶nepw Um‰ ambv®v
Ifbm\pw ]p\cmteJ\w sNøm\pw km[n°pw.

Nn{Xw 2.18: CD

Nn{Xw 2.17: CD, DVD, ªq˛td UnkvIpIƒ ˛ Ê
IpgnIfpw ]c∂ {]Xeßfpw
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DVD-RAM : DVD-dm≥Uw BIvkkv saΩdn Unkv°pIfn¬ Um‰ Bh¿Øn®v
BteJ\w sNøm\pw ambv®v Ifbm\pw km[n°pw. DVD-RAM LS\ ]n¥pW°p∂
Iº\nIƒ \n¿Ωn°p∂ D]IcWßƒ°v†am{Xsa Ch A\pKpWamhpIbp≈p.
CXns\ DVD˛dossd‰_nƒ Unkv°pambn kmays∏SpØmhp∂XmWv, F∂m¬ Ah-
sb°mƒ Db¿∂ D]tbmK Imebfhp≈Xpw ASpØSpØv ambv®v D]tbmKn°mhp-
∂XpamWv.

DVD- 5 F∂dnbs∏Sp∂ Hcp km[mcW DVD 4.37 GB Um‰ kw`cn°pw, F∂m¬
DVD- 18 F∂dnbs∏Sp∂ Cc´ hißfp≈ Zzµ sebdpItfmSv IqSnb DVD 15.9GB

Um‰ kw`cn°pw

ªq˛td DVD

ssl sU^\nj≥ (HD) hoUntbmIƒ  BteJ\w sNøp∂Xn\pw ]p\cmteJ\w
sNøp∂Xn\pw Ah ho≠pw ImWp∂Xn\pambn hnIkn∏ns®SpØ H]v‰n°¬
UnkvIv LS\bmWv ªq˛td. CXn¬ `oaamb Afhnep≈ Um‰ kw`cn°m\mhpw.
CD/DVD kmt¶XnIhnZyIƒ FgpXp∂Xn\pw hmbn°p∂Xn\pw Nph∂ tek¿
IncWßfmWv D]tbmKn°p∂sX¶n¬ ªq˛td t^m¿am‰v \oe˛hbe‰v tekdmWv
D]tbmKn°p∂Xv. AXpsIm≠mWv ªq˛td F∂ t]cp≠mbXpw. Nph∂ tekdns\
At]£n®v \oe˛hbe‰v tekdn\v Ipd™ XcwK ssZ¿Lyw (wave length) D≈-
Xn\m¬ hfsc IrXyXtbmsS tek¿ ÿm\ßƒ tI{µoIcn°m≥ Ignbpw F∂-
XmWv CXv D]tbmKn°p∂XpsIm≠p≈ sa®w. Um‰sb IqSpX¬ ASp°n
{IaoIcn°m≥ CXv klmbn-°p∂p. AXpsIm≠v
Xs∂ CD/DVD bpsS AtX hep∏sa D≈psh-
¶nepw IqSpX¬ Um‰ CXn¬ kw`cn°m\mIpw.
Hcp km[mcW DVD bpsS A©v aSßv kw`cW
tijn Chbv°v \¬Im\m-Ipw. GI seb¿
UnkvIn\v 25 GB hscbpw Zzµ seb¿ UnkvIn\v
50 GB hscbpw kw`cn°m\m-Ipw.

iii. A¿≤NmeI kw`cWn (^vfmjv saΩdn)

Um‰ kw`cWØn\mbn ^vfmjv ss{UhpIƒ EEPROM Nn∏pIƒ D]tbmKn°p∂p.
Ahbn¬ Ne\mflI `mKßƒ C√mØXpsIm≠v Xs∂ Ah BLmXsØ
{]Xntcm[n°p∂p. a‰ v Zz nXob kw`c -Wn -Ifpambn
XmcXays∏SpØptºmƒ ^vfmjv saΩdn thKX-tbdnbXpw
imizXambXpamWv. hnhn[ Xcw ^vfmjv saΩdn-Iƒ C∂v
e`yamWv.

USB ^vfmjv ss{Uhv

v̂fmjv saΩdn ASßnbn´p≈, \ΩpsS X≈hncens‚ hep∏-
ap≈ HcpÍ _mlykw`cW D]IcWamWv ̂ vfmjv ss{Uhv.
^vfmjv ss{UhpIƒ sIm≠p\S -°m -≥ Ffp -∏hpw
]p\cmteJ\w km[y-ambhbpamWv. \nehnep≈ USB

ss{UhpIfpsS kw`cW tijn 2 GB apX¬ 32 GB hsc-
bmWv.

Nn{Xw 2.19 : ̂ vfmjv ss{Uhv

Nn{Xw 2.20: ̂ vfmjv saΩ-dn-
Im¿Up-Iƒ
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Nn{Xw 2.21: saΩdn t{iWn

^vfmjv saΩdn Im¿UpIƒ

as‰mcpXcw ^vfmjv saΩdnbmWv ^vfmjv saΩdn Im¿Uv. Ah ]c∂Xpw GXm≠v
2 mm I\Øn¬ 1 C©v X 0.75 C©v hep∏ap≈XpamWv. \nehnep≈ saΩdn Im¿-
UpIƒ°v 1 GB apX¬ 32 GB hsc kw`cW tijnbp≠v. ̂ vfmjv saΩdnbpsS sNdp
]Xn∏pIƒ sk¬ t^mWpIƒ, Sm_ve‰pIƒ apXembhbnepw D]tbm-Kn-°p∂p.ÁÏ
(Nn{Xw 2.20 {i≤n°pI). 1 mm ¬ Xmsg I\ap≈ Cu sNdnb Im¿UpIfpsS hep∏w
GXm≠v 6 mm X 3 mm Bbncn°pw.

Iºyq-́ -dn¬ saΩ-dn-bpsS {]m[m\yw

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 Unkv-
In¬ e`y-am-bn-cn-°pw. Hmtcm sXmgn-em-fn--sbbpw
Ipdn®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≈ iº-
fw F{X-bm-sW∂pap≈ Um‰ _‘-s∏´ cPnÃ-dp-
Ifnte°v amdp-∂p. I¨t{Smƒ bqWn-‰n¬ \n∂p≈
\n¿t±-i-Øn-\-\pk-cn®v tPmen sNbvX kabw ]cn-
K-Wn®v ALU iºfw IW-°m-°p-∂p. (A[nI ka-
bw tPmen sNbvX-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 2.21 ¬ sImSp-Øn-cn-°p-∂p.

hnhn[ Xcw Um‰ kw -̀c-Wn-I-fpsS khn-ti-j-X-Iƒ ]´nI 2.2 ¬ kw{K-ln-®n-cn-°p∂p.

kw`-cWw thKX kw`-c-W-tijn A\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 IqSpX¬ AsX

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

]´nI 2.2:  hnhn-[-Xcw saΩ-dn-I-fpsS khn-ti-j-X-I-fpsS Xmc-Xayw

lm¿Uv

UnkvIv

dmw (RAM)

Iymjv

cPn-Ã¿

th
K

X
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Fß-s\-bmWv cPn-ÃdpIfpw {]mY-anI saΩ-dnbpw ZznXob saΩ-dnbpw Hcp-an®v Hcp

Iºyq-́ -dn¬ {]h¿Øn-°p-∂sX∂v a\-kn-em-°p-∂-Xn\v Xmsg-bp≈ DZm-l-cWw {i≤n-

°p-I.

ASp-°-f-bn¬ kmeUv D≠m-°p-∂Xv Fß-s\-sb∂v t\m°mw.

$ 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 Ipdn-∏v.

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

Acn™v a‰p ]®-°-dn-I-fp-ambn Iq´n-I-e¿Øp-∂-Xn\v th≠ntbm ]e-I-bpsS aqe-Iƒ 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-°p-ta¬ FØn-°p-∂p. ]mNI

Ipdn-∏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® IjW-ßƒ Xm¬°m-en-I-ambn ]e-I-bpsS aqe-bn-te°v

am‰nh°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 Ipdn-∏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-
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2.1.5 C≥]p v́/Hu v́]p v́ D]IcWßƒ (Input/Output devices)

]pdw temIhpambn Bibhn\nabw \SØm≥ Ignbns√¶n¬ Iºyq´¿ sIm≠v Hcp

{]tbmP\hpan√. Iºyp´dpambn D]tbm‡mhn\v kwhZn°m≥ C≥]p´v/Hu´v]p´v

D]IcWßƒ BhiyamWv. Npcp°n∏d™m¬, C≥]p v́ D]IcWßƒ Iºyp´dn\v

Um‰bpw \n¿t±ißfpw \¬IpIbpw, Hu v́]p v́ D]IcWßƒ Iºyp´dn¬ \n∂pw

hnhcßƒ XncnsI \¬IpIbpw sNøp∂p. Cu D]IcWßsf CPUhpambn _‘n-

∏n°p∂Xv hnhn[ t]m¿´pIfneqsStbm hb¿sekv kmt¶XnIhnZybneqsStbm Bbn-

cn°pw. Ch CPUhn\v ]pdØv ÿnXnsNøp∂Xn\m¬ s]cn^depIƒ F∂v Adnb-

s∏Sp∂p.

a. C≥]p v́ D]IcWßƒ

Iºyp´dn\v Um‰ \¬Im≥ C≥]p v́ D]IcWw D]tbmKn°p∂p. Iºyp´dpw D]tbm-

‡mhpw XΩnep≈ Bibhn\nabw km[yam°p∂ D]IcWw F∂pw CXns\ \n¿∆-

Nn°mhp∂XmWv. Nne C≥]p v́ D]IcWßsf hniZambn ]cnNbs∏Smw.

kzbw hne-bn-cpØmw

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

2. Hcp km[m-cW Un.hn.Un bpsS kw`-cW -tijn  BIp-∂p.

3. F¥mWv Iymjv saΩdn?

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

5. HDMI F∂m¬ F¥mWv?

°p-∂-Xn-t\-°mƒ thK-Øn¬ tai-∏p-dØp \n∂v FSp-°m≥ km[n°pw, F∂m¬ IqSp-X¬ 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-IbpsS 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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i. Iot_m¿Uv

k¿hkm[mcWamb Hcp C≥]p v́ D]IcWamWv Iot_m¿Uv. A£cßfpw kwJy-
Ifpw hnhn[ Nn”ßfpw C≥]p v́ sNøp∂Xn\v CXv D]tbmKn°p∂p. \mw Hcp Io
Aa¿Øptºmƒ Iot_m¿Uv AXnse A£cØn\v XØpeyamb ASCII tImUv
D≠m°n Iºyp´dn\v \¬Ipw. 1986¬ bpFkv ]pdØnd°nb Iot_m¿Un\v 101 IoIƒ
D≠mbncp∂p. QWERTY cq]tcJ F∂dnbs∏Sp∂ Hcp LS\bmWv AXn\p≈Xv.
Iot_m¿Uns‚ CSXphiØv apIfnembn ImWp∂ BZysØ Bdv A£cßsf
Hcpans®SpØmWv Cu t]cv cq]s∏SpØnbXv (Nn{Xw 2.22).

Nn{Xw 2.22: Iot_m¿Uv LS\

Iot_m¿UqIsf htb¿Uv F∂pw hb¿sekv F∂pw c≠mbn Xncn°mw. htb¿Uv
Iot_m¿UpIsf†kocnb¬, PS/2 t]m¿ v́ D]tbmKnt®m USB t]m¿ v́ D]tbmKnt®m
BWv CPUhpambn _‘n∏n°p∂Xv. F∂m¬ hb¿sekv Iot_m¿UpIsf Iºyq-
´dpambn _‘n∏n°p∂Xn\v C≥{^msdUv XcwKßtfm tdUntbm {^oIz≥kn Xcw-
Kßtfm ªqSqØv kt¶Xtam Bbncn°pw D]tbmKn°p∂Xv. ssI∏nSnbnsemXp-
ßp∂Xpw IqsS sIm≠p \S°mhp∂Xpamb Iot_m¿UpIfpw C∂v e`yamWv. GsX-
¶nepsamcp {]XeØn¬ Iot_m¿Uns‚ LS\ ]Xn∏n°mhp∂ tek¿ Iot_m¿-
UpIƒ t]msebp≈ \hbpK Iot_m¿UpIƒ hnIk\Øns‚ ]mXbnemWv.

ii. aukv

Iºyp´¿ kv{Io\nse I¿kdns‚†ÿm\sØ kqNn-
∏n°p∂ ssI∏nSnbnsemXpßp∂ Hcp sNdnb C≥]p v́
D]IcWamWv aukv. Hcp ]c∂ {]XeØntem aukv
]mUntem \o°n-s°m≠v I¿kdns‚ ÿm\w am‰m≥
CXn\v Ignbpw. aukn\v km[mcmWbmbn Ht∂m
AXne[nItam _´WpIfpw Hcp Dcpf≥ N{Ihpw (kv-
t{Imƒ hoepw) D≠v kv{Io≥ ZriysØ ew_amtbm
Xnc›o\amtbm \o°p∂Xn\mWv kvt{Imƒ ho¬ D]tbmKn°p∂Xv. t_mƒ aukv,

Nn{Xw 2.23: aukv
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H]v‰n°¬ aukv, tek¿ aukv F∂nßs\ ]eXcw aukpIfp≠v. t_mƒ aukv
{]h¿Øn°p∂Xv AXns‚ Nph´nep≈ Hcp tKmfØns‚ Ne\XXzØns‚ ASnÿm-
\ØnemWv. F∂m¬ H]v‰n°¬ aukv LED D]tbmKn®pw tek¿ aukv tek¿
civanIƒ D]tbmKn®pamWv Ne\KXn a\knem°p∂Xv. a‰v aukpIsf At]£n®v
tek¿ aukn\v kq£vaXe Ne\ßƒ km[yamIpw. htb¿Uv aukv Iºyp´dpambp≈
Bibhn\nabØn\v kocnb¬, PS/2, USB t]m¿´pIƒ D]tbmKn°ptºmƒ hb¿sekv
aukpIƒ tdUntbm XcwKßƒ {]tbmP\s∏SpØp∂p.

iii. sse‰v s]≥

t]\bpsS cq]Ønep≈ Hcp Nq≠p]IcWamWv sse‰v
s]≥. CXns‚ A{KØn¬ {]Imi {]Xn{]h¿Ø\w \S-
Øp∂ Hcp LSIap≠v. Cu ̀ mKw kv{Io\n¬ hbv°ptºmƒ
AhnsSbp≈ {]Imiw Xncn®dnbpIbpw Aßs\ kv{Io-
\n¬ t]\bpsS ÿm\w FhnsSbmsW∂v Iºyp´dn\v a\-
knem°m≥ km[n°pIbpw sNøp∂p.†kv{Io\n¬ t\cn v́
hcbv°m≥ Ignbpsa∂Xv sse‰v t]\bpsS Hcp ta∑bmWv.
Iºyp´d[njvTnX cq]I¬]\bv°pw (Iºyq´¿ Fbn-UUv
Unssk\nwKn\pw - CAD) Nn{Xw hcbv°p∂Xn\pw F©n\ob¿amcpw IemImc-∑mcpw
hkv{Xme¶mcw sNøp∂hcpw CXv D]tbmKn°p∂p.

iv. S®v kv{Io≥

kv{Io\n¬ kv]¿in®psIm≠v Iºyq´dn¬ hnhn[
{]h¿-Ø\ßƒ \SØm≥ D]tbm‡mhn\v kuIcyw
Hcp-°p∂ C≥]p v́ D]IcWamWv S®v kv{Io≥. Nne
Iºyq-´dpIƒ, Sm_vse‰pIƒ, kvam¿´v t^mWpIƒ
apXem-bhbn¬ kv]¿in-®p-sIm≠v {]h¿Ø\£-
aamIp∂ kv{Io\pIfp≠v. ssÃekv D]tbmKn®m¬
Iptd°qSn kq£vaamb†kv]¿i\w km[yamIpw.
sdbn¬th tÃ-j\pIfnse C≥^¿taj≥
_qØpIfnepw (Information kiosk) F‰nFw Iu≠dpIfnepw S®v kv{Io\pIfmWv C≥]p v́
D]IcWambn D]tbm-Kn°p∂Xv.

v. {Km^nIv Sm_vse‰v

Hcp Cet{ŒmWnIv FgpØv {]Xehpw AXnsegpXm≥ D]-
tbmKn°p∂ Hcp {]tXyI Xcw t]\bpw ASßp∂XmWv
{Km^nIv Sm_vse‰v. km{ºZmbnI D]IcWßƒ D]tbm-
Kn®v hcbv°p∂Xpt]mse Ne\ßfpw {]h¿Ø\ßfp-
ap≈ {Km^nIv Nn{Xßƒ \n¿Ωn°p∂Xn\v IemImc∑m¿
CXv D]tbmKn®p hcp∂p. CXnse t]\ a¿±˛{]Xn{]-h¿-
Ø\ tijnbp≈XmWv. Sm_vse‰nt∑ep≈ ZrVtam

Nn{Xw 2.24 : sse‰vs]≥

Nn{Xw 2.25 : S®v kv{Io≥

Nn{Xw 2.26 : {Km^nIv Sm_vse‰v
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arZpthm Bb a¿±Øn\v {Km^nIvkv t{]m{Kman¬ hyXykvX hoXnbnep≈ {_jv

hcIƒ kwPmXam°m≥ Ignbpw.††

vi. S®v ]mUv

sIm≠p\S-°m-≥ Ffp-∏apff (portable) Iºyp´dpIfnepw

_mly (external) Iot_m¿UpIfnepw Nq≠p]IcWambn

S®v ]mUp-]tbm-Kn°p∂p. Hcp aukns‚ km∂n[yan√msX

Xs∂ aukv t]mbn‚¿ \o°phm≥ CXv klmbn°p∂p.

S®v ]mUnse ]c∂ {]XeØneqsS hnc¬ \o°nbmWv

CXv {]h¿Øn-∏n -°p∂Xv. {]XeØnse hncens‚

\o°Øn\\pkcn®v kv{Io-\n¬ I¿kdn\v ÿm\am‰w

kw`hn°pw. kv]¿i\{]Xe-Øn\v Xmsgbmbn ¢n°nwKv

km[yam°p∂ c≠v _´WpIfpw S®v ]mUnep≠v.

vii. tPmbvÃn°v

hoUntbm sKbnapIƒ Ifn°p∂Xn\pw ]cnioe\ A\pIcW-

ßfpw (training simulators) tdmt_m´pIsf \nb{¥n°p∂Xn\pw

km[mcWbmbn D]tbmKn®p hcp∂ C≥]p´v D]IcWamWv

tPmbv Ãn°v. Nq≠p]IcWßfmbpw tPmbvÃn°pIfpw a‰v sKbnw

\nb{¥tWm]IcWßfpw D]tbmKn°mdp≠v. tPmbvÃn°n\v

GXv Znibnte°pw Nen∏n°m≥ Ignbp∂ Hcp ew_Zfip≠v.

CXp]tbmKn®v hoUntbm sKbnanse hkvXp°sf \nb{¥n°m-

\pw kv{Io\nse I¿k¿ Nen∏n®v sa\phn¬ e`yamIp∂ Hm]v-

j\pIfn¬ \ap°v th≠Xv ASbmfs∏SpØm\pw km[n°pw. CXns‚ apIfnep≈

_´¨ D]tbmKn®v ASbmfs∏SpØn h®ncn°p∂ Hm]vj≥ Xncs™Sp°mw.†

viii. ssat{Imt^m¨

Iºyq´dpambn Hcp ssat{Imt^m¨ _‘n∏n®m¬ AXn-

tebv°v i–w C≥]p v́ sNømw. km[mcWbmbn e`n-

°p∂ A\temKv cq]Ønep≈ i–w CXv kzoIcn®v

AXns\ UnPn‰¬ cq]Øntebv°v am‰p∂p. Cßs\

am‰nb i–sØ Fs¥¶nepw kwkvIcWw \SØp∂-

Xnt\m XncnsI tIƒ∏n°p∂Xnt\m th≠n kw`cn®p

hbv°mhp∂XmWv. Iºyq´dnep≈ kv]o®v sd°·nj≥ tkm v̂‰vhb¿ D]tbmKn®v

C≥]p v́ sNøp∂ i–Ønse sSIvÃv kw`cn®v th¿Uv t{]mkknwKn\p th≠nbpw

D]tbmKn°mw. Hcp thmbnkv sd°·nj≥ t{]m{Kman\v C≥]p v́ i–sØ Iºyq´dn\v

a\knemIp∂ \n¿t±ißfm°n am‰m\pw km[n°pw.

Nn{Xw  2.27 : S®v]mUv

Nn{Xw  2.28: tPmbvÃn°v

Nn{Xw  2.29 : ssat{Im-t^m¨
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ix. kvIm\¿

Nn{Xßtfm sSIvtÃm t]msebp≈ hnhcßsf ISem-
kn¬ \n∂pw kzoIcn®v UnPn‰¬ cq]Øntebv°v am‰n

FUn‰nwKn\pw a‰pambn Iºyq´dn\v \¬Ip∂ D]IcW-

amWv kvIm\¿. Nn{XØns‚ KpW\nehmcw kvIm\dns‚
hnt«jWsØ AYhm angnhns\ (resolution) B{ibn®ncn-
°p∂p. kvIm≥ sNøs∏Sp∂ Nn{XØns‚ sdkeypj≥
tcJs∏SpØp∂Xv tUm v́kv ]¿ C©v (Dots Per Inch - DPI)

F∂ AfhvtIm¬ D]tbmKn®mWv. DPI IqSpt¥mdpw
sdkeypj\pw sa®s∏´Xmbncn°pw. v̂fm‰v s_Uv, jo‰v ^oUv, lm≥Uvsl¬Uv
F∂o hIt`Zßfn¬ kvIm\dpIƒ e`yamWv. jo‰v ̂ oUv kvIm\dn\v Hcp jo‰v am{Xsa
kvIm≥ sNøm≥ Ignbp; F∂m¬ v̂fm‰v s_Un\v Hcp ]pkvXIØn¬ \n∂p≈
t]PpIsf kvIm≥ sNøm≥ Ignbpw. ]s£ v̂fm‰v s_Uv kvIm\dpIƒ sIm≠p\S-
°m≥ Ffp-∏-a√.  lm≥Uvsl¬Uv kvIm\dpIƒ Ffp-∏-Øn¬ sIm≠p\S-°m-\m-hp-
sa-¶nepw kvIm\nwKv \SØm≥ CXns\ D]tbm‡mhv Xs∂ t]PneqsS \o°Ww.

kvIm≥ sNøs∏Sp∂ sSIvÃns\ Hm]vSn°¬ IymcŒ¿ sd°·nj≥ (Optical Character

Recognition - OCR) tkm v̂‰vshb¿ D]tbmKn®v Xncn®dnbpIbpw, sSIvÃv FUn‰¿
D]tbmKn®v Bhiyamb Nn´s∏SpØepIƒ \SØm≥,†AXns\ DNnXamb sSIvÃv
t^m¿am‰ntebv°v am‰pIbpw sNøp∂p. anI® OCR k{ºZmbßƒ°v sshhn[yam¿∂
A£c hSnhpIfnep≈Xpw {]n‚ v cq]Ønep≈Xpw Bb sSIvÃv Xncn®dnbm≥ Ignbp-
sa¶nepw ssIsøgpØp {]XnIƒ hmbn°m≥ ]et∏mgpw km[n°mdpan√. B°ptd‰v
OCR SDK, lnµn OCR tkm v̂‰vshb¿, A£c aebmfw OCR apXembh OCR tkm-

v̂‰vshbdpIƒ°v DZmlcWßfmWv.

x. H]v‰n°¬ am¿°v doU¿ (OMR)

{]n‚ v sNbvX Hcp t^mdw kvIm≥ sNbvXv ap≥ \n›b-
{]Imcap≈ ÿm\ßfnse ASbmfßƒ hmbn®v

Ah Iºyq´dn¬ tcJs∏SpØp∂XmWv OMR km-

t¶XnIhnZy. aƒ´n∏nƒ tNmbnkv tNmZyßfSßp∂
H_vPIv‰ohv ssS∏v ]co£Ifnepw tNmZymhenIfnepw

tcJs∏SpØp∂ {]XnIcW-
ßƒ Db¿∂ IrXyX-tbmsS-bpw
G‰hpw thK-Ønepw ]cn-tim[n°p∂Xn\v CXv ^e{]Z-ambn
hn\ntbmKn°p∂p. a¬kc ]co£IfpsS aqey-\n¿Æbw
\SØm≥ km[mcW D]tbmKn®v hcp∂ OMR jo‰mWv Nn{Xw
2.32- ¬ sImSpØncn°p∂Xv. DØcßƒ tcJ-s∏SpØp∂Xn-\mbn
IpanfbpsS BIrXnbnep≈ (bubble shaped) Hm]v-j\pI-fm-
bncn°pw AXn¬ \¬Inbncn°p∂Xv. ]co£m¿-YnIƒ icnbmb

Nn{Xw . 2.30: kvIm\¿

Nn{Xw. 2.31 :  H]v‰n°¬ am¿°v doU¿

Nn{Xw  2.32: OMR jo‰v
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DØcsØ kqNn∏n°p∂ Ipanf (bubble) t]\tbm s]≥kntem D]tbmKn®v Idp∏n-
°Ww. doU¿ (Nn{Xw 2.31) Cu ASbmfw Xncn®dnbpIbpw A\ptbmPyamb
tkm v̂‰vshbdp]tbmKn®v aqey\n¿ÆbØn\mbn Iºyp´dntebv°v C≥]p v́ sNøp-
Ibpw sNøp∂p. IrXyXbm¿∂ ^ew e`n°m≥ KpWta∑bp≈ t]∏¿ D]tbmKn-
°pIbpw AXn¬ IpanfIƒ IrXyambn hn\ykn°pIbpw thWw.

xi. _m¿ tImUv/Izn°v sdkvt]m¨kv (QR)tImUv doU¿

Hcp kwJysb kqNn∏n°m\mbn hyXykvX I\Ønepw AI-
eØnepw ew_ambn ASp°nh®ncn°p∂ Hcp Iq´w hcI-
fmWv _m¿tImUv F∂dnbs∏Sp∂Xv. CØcw _m¿ tImUp-
Iƒ {]Xn\n[m\w sNøp∂ Um‰sb C≥]p´v sNøm\p]-
tbmKn°p∂ D]IcWamWv _m¿tImUv doU¿ (Nn{Xw 2.33).
ISIfn¬ Ffp∏Øn¬ _n¬ Xømdm°p∂Xn\v km[\ß-
fpsS hnehnhcw e`n°m≥ Ahbnse tImUpIƒ kvIm≥
sNøp∂Xv \nßƒ I≠n-́ p-≠m-hpw. km[mcWbmbn CXn\pth≠n ssIbn¬ ]nSn°m-
hp∂ kvIm\dpIƒ AYhm doUdpIƒ D]tbmKn°p∂p. Iymadbpw {]tXyIXcw
tkm^v‰vshbdpaps≠¶n¬ samss_¬ t^mWpw _m¿tImUv doUdmbn D]tbm-
Kn°mw.

_m¿tImUpIƒ°v GXm≠v kam\amWv QR tImUpIƒ. _m¿-
tImUv GIam\amsW¶n¬ QR tImUv Nn{Xw 2.34˛¬ ImWp∂Xp-
t]mse Zznam\amWv. AXpsIm≠v Xs∂ QR tImUn\v _m¿tIm-
Uns\ At]£n®v IqSpX¬ Um‰ kw`cn°m\mIpw. sh_vssk‰v
URLIƒ, km[mcW sSIvÃv, t^m¨ \º¿, C˛sabn¬ hnemkw
F∂nhsbms° QR tImUn¬ kw`cn°mw. Hcp _m¿tImUv doU¿
As√¶n¬ Iymadbpw Bhiyamb tkm^v‰vshbdpap≈ sam-

ss_¬ t^m¨ D]tbmKn®v QR tImUnse hnhcw hmbn®v Iºyp´dn\v \¬Im-
hp∂XmWv.

xii. _tbmsa{SnIv sk≥k¿

a\pjys‚ AZznXobamb imcocnI khntijXIƒ hfsc
IrXyambn Xncn®dnbm≥ Ignbp∂ Hcp D]IcWamWv _tbm-
sa{SnIv sk≥k¿. CXv Hcp hy‡nbpsS A\\yXsb Xncn®-
dnbp∂Xn\pw ]cntim[n°p∂Xn\pw sXfnbn°p∂Xn-
\pambn AbmfpsS imcocnI khntijXIfmb hnceS-
bmfw, t\{X]Sew, IrjvWaWn XpSßnbhsb D]tbmKn-
°p∂ _tbmsa{SnIv hyhÿbpsS Hcp LSIamWv. A¿≤-
Nm-eI sk≥k¿, H]v‰n°¬ sk≥k¿, Aƒ{Smku≠v sk≥k¿ F∂nßs\
{][m\ambpw aq∂v Xcw _tbmsa{SnIv sk≥kdpIfp≠v. Hcp hnceSbmf (Finger

print) sk≥kdmWv Nn{Xw 2.35˛¬ ImWp∂Xv.

Nn{Xw 2.33 :
_m¿tImUv doU¿

Nn{Xw  2.34: QR tImUv

Nn{Xw  2.35:
_tbm-sa-{SnIv sk≥k¿
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xiii. kvam¿ v́ Im¿Uv doU¿

Um‰ kw`cn°m\pw hn\nabw sNøm\pw Ignbp∂ Hcp
πmÃnIv Im¿UmWv kvam¿ v́ Im¿Uv. Cu Um‰m Im¿-
Un¬ Hcp saΩdnbpw ssat{Imt{]mkkdpw ASßn-
bncn°p∂p. shdpsamcp saΩdn Im¿UmsW¶n¬ AXv
Um‰ kw`cn°m≥ am{Xsa D]bp‡amhpIbp≈p;
F∂m¬ AXn¬ ssat{Imt{]mkkdpw IqSnbps≠-
¶n¬ B saΩdnbn¬ Um‰ Iq´nt®¿°phm\pw Bhiy-
an√mØhsb \o°w sNøphm\pw, D≈hbn¬ Fs¥-
¶nepw {InbIƒ sNøphm\pw Ignbpw. {][m\ambpw _m¶v CS]mSpIƒ°pw,
BtcmKy]cn]me\ taJebn-epw, sSent^m¨ D]tbmKn°p∂Xn\pw, ]WaSbv°p-
∂Xn\p-sams°bmWv kvam¿ v́ Im¿UpIƒ D]tbmKn-°p∂Xv.

kvam¿ v́ Im¿Unep≈ Um‰ FSp°p∂Xn\v kvam¿ v́ Im¿Uv doU¿ D]tbmKn°p∂p.
kº¿° coXnbn¬ {]h¿Øn°p∂Xpw kº¿°-an√msX†{]h¿Øn°p∂Xpamb
doUdpIƒ {]NmcØnep≠v. BZytØXn¬ Im¿Uns\ doUdn\p≈ntebv°v Ib‰n
Hcp ̀ uXnI kº¿°w ÿm]n®mWv Um‰ hn\nabw sNøp∂Xv. F∂m¬ c≠masØ
hn`mKØn¬ doUdn\v kao]w Im¿Uv sIm≠phcptºmƒ Ah XΩn¬ Hcp tdUntbm
{^oIz≥knbneqsS Um‰ hn\nabw \SØp∂p. KXmKX cwKsØ tSmƒ tK‰nse
^okv HSp°p∂Xn\pw, hy‡nIfpsS Xncn®dnb¬ kwhn[m\Øn\p-sams°bmWv
kº¿°an√mØ doUdpIƒ D]tbmKn°p∂Xv.

xiv. UnPn‰¬ Iymad

Nn{Xßfpw hoUntbmIfpw ]I¿Øm\pw Ahsb UnPn‰¬
cq]Øntebv°v am‰m\pw UnPn‰¬ Iymad D]tbmKn°p∂p.
CXp]tbmKn®v ]I¿Øp∂ Zriyßƒ CXn\p≈nse
saΩdnbn¬ kw`cn°pIbpw ]n∂oSv CXns\ Iºyq´dpambn
_‘n∏n®v AXntebv°v am‰pIbpw sNøp∂p. Iymadbn¬

D]tbmKn°p∂ se≥kns‚ KpWta∑, Nm¿Pv I∏nƒ Unssh-
kns‚ (Charge Couple Device - CCD) km{µX, saKm ]nIvken¬
\n¿Æbn°p∂ sdkeypj≥, H]v‰n°¬ kqw (Optical Zoom),

C≥Ãmƒ sNbvXncn°p∂ tkm v̂‰vshb¿ F∂o LSIßƒ Nn{X-
Øns‚ KpW\nehmcw \n›bn°pw. Hmtcm Nn{Xhpw Bbnc-°W-
°n\v sNdp Nn{XIWnIIƒ AYhm ]nIvkepIƒ (picture element)

sIm≠mWv \n¿Ωn°p∂Xv. Hmtcm ]nIvkentebpw \ndsØ kw_-
‘n® hnhcßƒ Iymadbn¬ tiJcn®p hbv°pw. Hmtcm Nn{XØn-

sebpw ]nIvkepIfpsS FÆamWv B Nn{XØns‚ KpWta∑ \n›bn°p∂Xv. 2
apX¬ 24 hsc saKm ]nIvk¬ sdkeypj\pw, 3x apX¬ 60x hsc H]v‰n°¬ kqapap≈
t{iWnbn¬ UnPn‰¬ IymadIƒ e`yamWv.

Nn{Xw. 2.36 : kvam¿´v Im¿Uv doU¿

Nn{Xw 2.37 :  UnPn-‰¬ Iymad

Nn{Xw 2.38 : sh_v Iym-ad



76

2. Iºyq´dns‚ knÃØnse `mKßƒ

UnPn‰¬ Iymadtb°mƒ hne°pdhpw HXpßnbXpamb Hcp hIt`ZamWv sh_v
Iymad AYhm sh_vIymw. hoUntbm kwhmZw, hoUntbm k√m]w XpSßnb Bhiy-
ßƒ°mbn CXv D]tbmKn®v hcp∂p. CXn\p≈n¬ saΩdn D≠mbncn°pIbn√.
kvssI]v, bmlq sak©¿ XpSßnb Bπnt°j\pIfn¬ Nn{Xw ]I¿Øp∂Xn\v
sh_vIymw D]tbmKn°p∂p.†Ct∏mƒ e`yamIp∂ an°hmdpw em∏v tSm∏pIfnepw
sh_v Iymad Dƒt®¿Øncn°pw.

b. Hu v́]p v́  D]IcWßƒ

Hcp Iºyq´dn¬ \n∂v {]n‚ v/Unkv-tπ sNøp∂ D]IcWßfmWv Hu v́]p v́ D]IcW-
ßƒ. Hu v́]p v́ D]IcWßƒ D¬]mZn∏n°p∂ D¬]∂ßsf lm¿UvtIm∏n Hu v́]p v́
As√¶n¬ tkm^v‰vtIm∏n Hu´v]p´v F∂p hnfn°p∂p. lm¿UvtIm∏n Hu´v]p´pIƒ
imizXamb D¬∏∂ßfmWv, AXv ]n∂oSv Bhiyap≈t∏mƒ D]tbmKn°mw. Ah
t]∏dn¬ ÿncamb Hcp tcJ D≠m°p∂p. lm¿UvtIm∏n Hu v́]p´pIƒ \n¿Ωn°p∂
km[mcW Hu´v]p´v D]-I-c-Wßƒ {]n‚dpIfpw tπm´dpIfpamWv. tkm^v‰vtIm∏n
Hu v́]p v́ Cet{ŒmWnIvkv D]tbmKn®v UnPn‰¬ cq]Øn¬ kv{Io\n¬ e`yam°p∂p.
Ah Hcp ÿncamb tcJ D≠m°p∂n√. Hcp km[mcW tkm^v‰vtIm∏n Hu´v]p´v
D]-I-c-WamWv hnjz¬ Unkv-tπ bqWn‰v (VDU).

i. hnjz¬ Unkv-tπ bqWn‰v (VDU)

Hcp hnjz¬ Unkv-tπ bqWn‰v (VDU) sSIvÃv, {Km^nIvkv, hoUntbm hnhcßƒ
F∂nh Zriyambn \¬Ip∂ Hcp Hu´v]p´v D]-I-c-W-am-Wv. Hcp Unkv-tπ D]-I-c-W-
Øn¬ ImWp∂ hnhcßsf tkm^v‰vtIm∏n F∂mWv hnfn°p∂Xv. hnhcßƒ
Cet{Œm-WnIv Bbncn°pIbpw Xm¬°menIambn am{Xw {]Z¿in∏n°pIbpw sN-
øp∂Xv sIm≠mWv Ahsb tkm^v‰vtIm∏n F∂dnbs∏Sp∂Xv. ImtXmUv td Syq_v
(CRT) tamWn‰dpIƒ, enIznUv {InÃ¬ Unkv-tπ (LCD) tamWn‰dpIƒ, Xn≥ ^nenw
{Sm≥-knÃ¿ (TFT) tamWn‰dpIƒ, sse‰v Fan‰nMv UtbmUv (LED) tamWn‰dpIƒ,
hmXI πmkvam tamWn‰dpIƒ F∂nh hnjz¬ Unkv-tπ bqWn‰v D]IcWßfn¬
Dƒs∏-Sp∂p.

hnjz¬ Unkv-tπ bqWn‰ns‚ (VDU) Nne khntijXIƒ hep∏w, angnhv, ]nIvk¬
]n®v, {]XnIcW kabw F∂nhbmWv. VDU -Iƒ hyXykvX hen∏Øn¬ e`yamWv.
kv{Io\n\p tImtWmSptImWmb C©pIfnse Afhv- Hcp tamWn‰dns‚ hen∏ambn
IW°m°p∂p. Xnc›o\ambpw ew_ambpw {]Z¿in∏n°m≥ Ignbp∂ ]camh[n
]nIvkepIsf (800 x 600 As√¶n¬ 1024 x 768 As√¶n¬ 1600 x 1200 t]mep≈h)
tamWn‰dns‚ sdkeyqj≥ F∂v hnfn°p∂p. kv{Io\nse ]nIvkepIƒ XΩnep≈
A¥cw tUm v́ ]n®v F∂mWv Adnbs∏Sp∂Xv. sNdnb tUm v́ ]n®v D≈ Hcp kv{Io≥
IqSp-X¬ hy‡-amb Nn{Xßƒ \¬Ip∂p. Hcp ]nIvk¬ Xnf°ap≈ Ahÿbn¬
\n∂v Xnf°w C√mØ Ahÿbnte°pw Xncn®v Xnf°ap≈ Ahÿbnte°pw
amdms\-Sp°p∂ kabsØ {]Xn-I-cW kabw F∂v hnfn°p∂p. {]Xn-I-cW kabw
Ipdhp≈ tamWn‰dpIƒ sa®s∏´ Zriym\p`hw \¬Ip∂p.

ImtXmUv td Syq_v (CRT) tamWn‰dpIƒ

ImtXmUv td Syq_v (CRT) tamWn‰¿ Ign™Ime sSenhnj\pIƒ°v kam\amWv.
tamtWmt{Imw, If¿ F∂nßs\ c≠v Xcw CRT tamWn‰dpIƒ e`yamWv.
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tamtWmt{Imw tamWn‰¿ IdpØ ]›mØeØn¬ GsX-
¶nepw Hcp \ndØn¬ A£cßfpw Nn{Xßfpw {]Z¿in-
∏n°p∂p. Nmc\ndØnep≈ hyXykvX tjUpIƒ {]Z¿-
in∏n°m≥ Ignbp∂ tamtWmt{Imw tamWn‰dpIfpsS
as‰mcp hIt`ZsØ t{K kvsIbn¬ tamWn‰¿ F∂p
hnfn°p∂p. If¿ tamWn‰dpIƒ Nph∏v, \oe, ]® F∂o
ASnÿm\ \ndßƒ D]tbmKn®v 16 apX¬ 1 an√y¨
hsc hyXykvX \ndßfn¬ A£cßfpw Nn{Xßfpw
{]Z¿in∏n°p∂-Xn\v D]tbmKn°p∂p. Nne {Km^nIv
B¿´nÃpIƒ Ah-cpsS IrXyamb h¿Æ hnh¿Ø\Øn\pw, sKbna¿am¿ AhcpsS
thKXbp≈ {Km^n-Ivknt\mSv - IrXyambn {]XnIcn°p∂Xp sIm≠pw Cu
tamWn‰dpIsf C„s∏Sp∂p.

^vfm‰v ]m\¬ tamWn‰¿

^vfm‰v ]m\¬ Unkv-tπIƒ I\w Ipd™Xpw, `mcw Ipd™Xpw, CRT tamWn‰dp-I-
fp-ambn XmcXays∏SpØptºmƒ Ipd®v Du¿÷w D]tbmKn°pIbpw, Ipd®v NqSv
D≠m°p∂XpamWv. ̂ vfm‰v ]m\¬ tamWn‰dpIƒ km[mcWbmbn em]vtSm∏pIfn¬
D]tbmKn°p∂p. LCD tamWn‰dpIƒ, LED tamWn‰dpIƒ, πmkvam tamWn‰dpIƒ,
OLED tamWn‰dpIƒ F∂nhbmWv hnhn[ Xcw ^vfm‰v ]m\¬ tamWn‰dpIƒ.

enIznUv {InkvS¬ Unkv-tπ (LCD) tamWn‰dpIƒ

LCD Unkv-tπIƒ c≠p πmÃnIv tπ‰pIfpsS CSbn¬ enIznUv
{InÃ¬kv sh®mWv \n¿Ωn®ncn°p∂Xv. Hcp sshZypX{]hm-
lw IS∂pt]mIptºmƒ Cu kv^SnIßƒ/{InÃ¬kv Hcp
Nn{Xw D≠m°p∂Xn\mbn ]p\¿{IaoIcWw \SØpw. Cu
tπ‰ns‚ ]n≥`mKØv \n∂pap≈ Hcp {]Imi t{kmX v Nn{X-
sØ Zriyam°p∂p. Cu {]Imi t{kmX v ^vfqdk‚ v As√-¶n¬ LED BImw.

sse‰v Fan‰nwKv UtbmUv (LED) tamWn‰dpIƒ

LED tamWn‰dpIƒ kv{Io\n¬ {]Imin∏n°m\mbn enIznUv {InÃ¬ Unkv-tπ°v (LCD)

]n∂n¬ t\cn´v LED D]tbmKn°p∂p. kv{Io\ns‚ Hmtcm `mKØn\pw AXns‚
shfn®w - Hm¨ As√¶n¬ Hm^v \¬Im≥ AXn\v Ignbpw F∂p≈XpsIm≠v Cu
coXn hfsc ̂ e{]ZamWv. LED kv{Io\pIƒ°v henb tIm¨{SmÃv A\p]mX-ßƒ
D≈XpsIm≠v IdpØ \ndhpw a‰v \ndßfpw XΩnep≈ hyXymkw ]q¿WX-tbmsS
A\p`hthZyamIp∂p. Cu kmt¶XnIhnZy sNethdnbXmWv. anI® \ndw \nehmcw,
hy‡X, tImWpIfn¬ \n∂pap≈ ImgvN, thKØnep≈ dn{^jv \nc°v, ]h¿
tkhnwKvkv F∂nhbmWv LED D]tbmKn°p∂Xv sIm≠p≈ sa®ßƒ.

πmkva tamWn‰dpIƒ

kam¥c Cet{ŒmUpIƒ Dd∏n® c≠v ko¬Uv •mkv tπ‰pIfpsS CSbn¬ \ntbm¨/
knt\m¨ Kymkv \nd®mWv πmkva tamWn‰dpIƒ \n¿an°p∂Xv. Cu c≠v Cet{Œm-

Nn{Xw 2.39: CRT tamWn‰¿

Nn{Xw 2.40: LCD
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UpIƒ°nSbn¬ Hcp thmƒt´Pv ]ƒkv IS∂p t]mIptºmƒ, hmXIßƒ hyXykvX

\ndßfmbn Xnfßp∂p. Aßs\ tamWn‰dn¬ Nn{Xßƒ kr„n°s∏Sp∂p. πmkva

tamWn‰dpIƒ Db¿∂ sdkeyqj≥ \¬Ipsa¶nepw NnethdnbXmWv.

Hm¿Km\nIv sse‰v Fan‰nwKv UtbmUv (OLED) tamWn‰dpIƒ

Zie£°W°n\v sNdnb LED-Iƒ D]tbmKn®mWv OLED -bpsS ]m\¬ \n¿Ωn®n-

cn°p∂Xv. OLED bnse O Hm¿Km\n°ns\ kqNn∏n°p∂p. BbXn\m¬ CXns‚

]m\en¬ Im¿_¨ D≠v F∂v a\ nem°mw. LCD, LED F∂nhsb°mƒ OLED

kv{Io\pIƒ I\w Ipd™hbpw ̀ mcw Ipd™hbpamWv. sa®s∏´ KpW\nehmcap≈

CtaPpIƒ \n¿Ωn°m\pw GXp tImWn¬ \n∂pw anI® ImgvN \¬Im\pw OLED-

°v Ignbpw. OLED-Iƒ D]tbmKn°p∂ Du¿Pw IpdhmWv, F∂m¬ hfsc sNeth-

dnbXmWv.

LCD t{]mPŒ¿

Hcp henb kv{Io≥ As√¶n¬ ]c∂ {]XeØn¬

hoUn-tbm, CtaPpIƒ As√¶n¬ Iºyq´¿ Um‰ {]Z¿-

in∏n°p∂Xn\v D]tbmKn°p∂ hoUntbm D]IcW-

amWv LCD s{]mPŒ¿. ss…Uv s{]mPIv‰dns‚ As√-

¶n¬ Hmh¿slUv s{]mPŒdns‚ B[p\nI Xpe\am-

WnXv. LCD Unkv-tπbn¬ Db¿∂ Xo{hXbp≈ {]Imi-Øns‚ Hcp _ow Bbnc-

°W°n\v amdp∂ ]nIvkepIƒ hgn bm{X sNøp∂p. {]Imi-Øns‚ Cu _ow Hcp

se≥kneqsS IS∂mWv kv{Io\n¬ Nn{Xßƒ \n¿an-°p∂Xv.

ii. {]n≥d¿

lm¿Uv tIm∏n \n¿ΩmWØn\v {]n‚dpIƒ D]tbmKn°p∂p. D]tbmKn® kmt¶XnI-

hnZy ASnÿm\am°n, Ah a¿±w D]tbmKn°p∂ (impact) As√¶n¬ a¿±w

D]tbmKn°mØ (non-impact) {]n‚dpIƒ Bbn h¿KoIcn°mhp∂XmWv. Cw]mIv‰v

{]n‚dpIƒ ssS∏vssd‰nwKv As√¶n¬ {]n‚nwKv bm{¥nIhnZy D]tbmKn°p∂p.

ChnsS Hcp Np‰nI dn_¨- hgn t]∏dn¬ ASn®mWv {]n‚nwKv \S°p∂Xv. tUm´v-

am{SnIvkv {]n‚dpIƒ Cu hn`mKØn¬s∏Sp∂p. t\m¨ Cw]mIv‰v {]n‚dpIƒ t]∏-

dn¬ sXm-SmsXbmWv {]n‚ v sNøp∂Xv. t]∏dnse A£cßƒ {]n‚ v sNøm≥ Ah

hyXykvX kmt¶XnIhnZyIƒ D]tbmKn°p∂p. C¶vsP‰v, tek¿, sX¿a¬ {]n‚dp-

Iƒ F∂nh CØcw {]n‚dpIfmWv.

{]n‚dns‚ KpW\nehmcw \n¿Æbn°p∂ c≠v LSIßƒ AXns‚ angnhv (resolu-

tion), thKX F∂nhbmWv. angnhv Af°m≥ DPI (Dots Per Inch) D]tbmKn°p∂p.

Hcp bqWn‰v kabØn¬ A®Sn°p∂ A£cßfpsS FÆw A\pkcn®mWv thKX

Af°p∂Xv. thKX kqNn∏n°m≥ Characters Per Second (CPS), Lines Per Minute (LPM)

As√¶n¬ Pages Per Minute (PPM) F∂nh D]tbmKn°p∂p.

Nn{Xw 2.41: LCD t{]msPŒ¿
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tUm´vam{SnIvkv {]n‚¿ (DMP)

{]n‚ v- slUnse Cet{ŒmamKvs\‰nIv Bbn DtØP\w sN-
bvX sNdnb ]n∂pIƒ Hcp ajnbp≈ dn_Wn¬ ]Xn®v
CtaPpIƒ \n¿Ωn°p∂p. km[mcWbmbn D]tbmKn°p∂
{]n‚ v slUpIfn¬ 9 ]n∂pIƒ ASßnbncn°p∂p. anI®
{]n‚ v \nehmcØn\mbn Nne {]n‚dpIƒ 24 ]n∂pIƒ hsc
D]tbmKn°p∂p. Cu {]n‚dpIƒ°v thKX IpdhmWv,
AXpt]mse {]n‚nwKv i–hpap≠m°pw. AXpsIm≠pXs∂ AXv hy‡n]camb
Bhiyßƒ°v km[mcWbmbn D]tbmKn°p∂n√. A®Sn sNehv Ipd-hm-bXn-
\mepw Im¿_¨ ]I¿∏pIƒ e`n°pw F∂p≈Xn\mepw tUm v́ am{SnIvkv {]n‚dpIƒ
ISIfnse Iymjv Iu≠dpIfn¬ hym]Iambn D]tbmKn°p∂p.

C¶vsP‰v {]n‚¿

C¶vsP‰v {]n‚dpIƒ {]n‚ v slUn¬ \n∂v ajnbpsS sNdnb
Xp≈nIƒ kvt{] sNbvXmWv t]Pv {]n‚ v- sNøp∂Xv. h¿W
CtaPpIƒ D≠m°p∂Xn\v {]n‚dn\v \nch[n \ndßfnep≈
ajn (knbm≥, a™, aP¥, Idp∏v) BhiyamWv. Nne t^mt´m-
\ne-hmcØnep≈ C¶vsP‰v {]n‚dpIfn¬ IqSpX¬ \ndßfn-
ep≈ ajn D≠v. C¶vsP‰v {]n‚dpIƒ hneIpd™hbmWv, ]t£ ajn Im‰vdn-
UvPpIfpsS hne Zo¿LImemSnÿm\Ønep≈ D]tbmKsØ sNethdnbXm°p∂p.

tek¿ {]n‚¿

Hcp tek¿ {]n‚¿ anI® KpW\nehmcap≈ {]n‚pIƒ
\¬Ip∂p. {]n‚ v sNtø≠ Nn{Xw tek¿ _ow D]tbmKn®v
Hcp {UΩnte°v ]I¿Øp∂p. tSmW¿ Im‰vdnUvPn¬ \n∂v
tSmW¿ ]uU¿ {UΩnte°v kvt{] sNøp∂p. tek¿ _ow
D]tbmKn®v {UΩn¬ hc® `mKßfn¬ tSmW¿ s]mSn
]‰n-∏nSn°p∂p. {Uw t]∏dn\v apIfn¬ Dcp´ptºmƒ, tSmW¿
s]mSn t]∏dn¬ ]I¿∂p In´p∂p. t]∏¿ NqSm°ptºmƒ
s]mSn t]∏dn¬ {]n‚ v- Bbn amdp∂p.

tamtWmt{Imw, If¿ F∂nßs\ tek¿ {]n‚dpIƒ e`yamWv. If¿ tek¿ {]n‚-
dpIƒ H∂ne[nIw h¿Æ tSmW¿ Im‰vdnUvPpIƒ D]tbmKn°p∂p. AXn\m¬ Xs∂
AXv NnethdnbXmWv. tek¿ {]n‚dpIƒ hfsc thKXbp≈XmWv, AhbpsS th-
KX Pages Per Minute (PPM) –¬ Af°mw.

sX¿a¬ {]n‚¿

sX¿a¬ {]n‚dnse {]n‚nMv slUneqsS Xm]-kwthZnbmb
(heat sensitive) sX¿a¬ t]∏¿ IS∂pt]mIptºmƒ Bhiym\p-
kcWw t]∏dns\ NqSm°n Hcp A®Sn® CtaPv D≠m°p∂p.
NqSp]nSn® ̀ mKßƒ Idp∏v \ndØnte°p amdnbmWv Hcp Nn{Xw

Nn{Xw 2.42: DMP {]n‚¿

Nn{Xw 2.43: C¶vsP‰v {]n‚¿

Nn{Xw 2.44: tek¿ {]n‚¿

Nn{Xw 2.45: sX¿a¬ {]n‚¿
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\n¿Ωn°pI. tUm´vam{SnIvkv {]n‚dpItf°mƒ angnhpw thKhpw sXfn®hpap≈
{]n‚pIƒ sX¿a¬ {]n‚dpIfn¬ e`n°p∂p. Ah sNdpXpw ̀ mcw Ipd™Xpw Ipd™
Du¿÷w D]tbmKn°p∂hbpw, i–w Ipdhp≈hbpamWv. AXn\m¬ Ahsb kph-
l-\o-b-amb {]n‚dpIfmbn D]tbmKn°p∂p. sX¿a¬ {]n‚dpIƒ t]mbn‚ v-Hm^v-
skbn¬ sS¿an\epIfnse D]tbmKØn\v {]ikvXamWv.

khn-ti-j-X-Iƒ

{]n‚ v sNøm-\p-
]tbm -Kn -°p∂
hkvXp

Fßns\ CXv
{]n‚ v sNøp∂p

{]n‚ nßv  thKX

KpW-ta∑

t\´-ßƒ

tZmj-ßƒ

tek¿

{]n‚-dp-Iƒ

s]mSn cq-]-Øn-ep-
≈- ajn (C¶v ]u-
U¿)

s]mSn NqSm°n
t]∏dn¬ tN¿-
°p∂p.

an\p-´n¬ 20 t]-
PpIƒ

\√ KpW\nehm-
cap≈ {]n‚nwKv.
Idp∏v shfp∏v
\ndØnep≈ {]n-
‚ nßn\v G‰hpw
tbmPn®Xv.

\ni–ambn, thK-
Øn¬ {]n‚v sN-
øp∂p, Db¿∂
{]n‚v \nehmcw.

t]∏¿ Pmap-Iƒ-
°v  km[yX. tSm-
Wdpw {]n‚dpw
sNe-th-dn-bXv

C¶vsP‰v

{]n‚-dp-Iƒ

{Zh-cq-]-Øn-ep≈
ajn

AXnkq£vaamb
IpgepIfneqsS
{ZmhIcq]Øn -
ep≈ ajn t]∏-
dn¬ Xfn°p∂p.

an\p´n¬ 6 t]Pp-
Iƒ

\√ KpW\nehm-
cap≈ {]n‚ nwKv.
sNdnb t^m-≠p-
Iƒ°v tbmPn-®-
Xv.

\ni–ambn, Db¿-
∂ {]n‚ v \nehm-
cw, {]n‚¿ Xømdm-
Im\p≈ kabw
IpdhmWv, {]n‚dn-
s‚ hne Ipdhm-
Wv.

ajn hnetbdnb-
XmWv. sh≈w \\-
™m¬ ajn ]Scpw.
ajn ]pdtØ°v
hcp∂ IpgepIƒ
AS™pt]mIm≥

km[yXbp≠v.

sX¿a¬

{]n‚-dpIƒ

Xm]kwthZnbmb
t]∏¿

Xm]kwthZnbmb
t]∏dn\v apIfn-
eqsS sX¿a¬
{]n‚v- slUv IS-
∂p t]mIp∂p.

sk°‚n¬ 150
mm

Nn{X-ßƒ {]n‚ v
sNøp-∂-Xn\v tbm-
Pn-®-X-√, sSIvÃp-
Iƒ {]n‚ v sN-
øm≥ \√-Xv.

\ni–ambn, th-K-
Xbpw, sNdp-Xpw,
`mcw Ipd™Xpw,
Ipd™ Du¿÷w
D]tbmKn°p∂Xv,
sIm≠p-\-S-°m≥
Ffp∏w.

{]tXyI Xm]-kw-
thZnbmb t]∏¿
BhiyamWv. tam-
iw KpW\nehmc-
ap≈ A®Sn.

tUm´vsa-{SnIvkv

{]n‚dp-Iƒ

ajn ]pc -´nb
dn_¨

t]∏-dn\v apI-fn-
ep≈ dn_-Wn¬
]n∂p-Iƒ Aa¿-
Øp-tºmƒ

Hcp sk°‚n¬
30 apX¬ 550
Iymc -I vSdpIƒ
hsc

tamiw \nehm-c-
ap≈ Nn{Xß-fp-
sS {]n‚nwKv. \n-e-
hmcap≈ A£-
cßfpsS {]n -
‚nwKv.

dn_¨ D]tbm-
Kn°p∂Xv sIm-
≠v A®Sn sN-e-
hp Ipd™-Xm-
Wv. Im¿_¨ ]-
I¿∏v km[yamWv.

A‰I p ‰ - ∏W n -
Iƒ sNe-thdnb-
XmWv. A-®Sn th-
KØn¬ A√.
i–w D≠m-°p-
∂p.

]´nI 2.3: {]n‚-dp-I-fpsS Xmc-Xayw
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iii. tπm´¿

{Km^pIfpw, Unssk\pIfpw lm¿UvtIm∏nbmbn \n¿Ωn°p∂Xn\p≈ Hcp Hu v́]p v́

D]IcWamWv tπm´¿. henb t^m¿am‰nep≈ {Km^pIƒ, \n¿ΩmW am∏pIƒ,

F©n\obdnMv t{UmbnßpIƒ, henb t]mÃdpIƒ F∂nh {]n‚ v sNøm≥ tπm´¿

D]tbmKn°p∂p. ImdpIƒ, I∏epIƒ, hnam\ßƒ, sI´nSßƒ, sslthIƒ F∂n-

hbpsS cq]I¬]\bn¬ CXv D]tbmKn°p∂p. tπm´dpIƒ c≠v Xcw D≠v: {Uw

tπm´dpIƒ, ^vfm‰v s_Uv tπm´dpIƒ F∂nh.

{Uw tπm´¿

{Uw tπm´dns‚ as‰mcp t]cmWv tdmf¿ tπm´¿. t]∏¿

Dd∏n® Hcp {Uw As√¶n¬ tdmf¿ CXn¬ Dƒ-s°m-

≈p∂p. Cu {Uw ap≥]nte°pw ]pdInte°pw Xncn-

®mWv t]∏dn¬ {Km^v \n¿Ωn°p∂Xv. \ndap≈ ajn

t]\Iƒ As√¶n¬ s]≥knepIƒ ASßp∂ Hcp

t{UmbnwKv ssI (drawing arm) CXn¬ ASßnbncn-

°p∂p. t{UmbnwKv ssI Ccp hitØ°pw \oßpI-

bpw, tdmfdneqsS t]∏¿ apºnte°pw ]pdInte°pw

\o°pIbpw sNbvXmWv Hcp IrXyXbm¿∂ {Km^v

As√¶n¬ am∏v t]∏dn¬ kr„n°p∂Xv.

^vfm‰v s_Uv tπm´¿

^vfm‰v s_Uv tπm´dns‚ as‰mcp t]cmWv tS_nƒ tπm-

´¿. NXpcmIrXnbnep≈ ̂ vfm‰v s_Uv tS_nfn¬ t]∏¿

Dd∏n®v CXv tπm´pIƒ \¬Ip∂p. ̂ vfm‰v s_Uv tπm´¿

c≠p t{UmbnwKv ssIIƒ (drawing arms) D]tbmKn°p-

∂p. CXn¬ Hmtcm∂n\pw \ndap≈ ajn t]\Iƒ As√-

¶n¬ s]≥knepIƒ D≠v. ÿncambn Dd∏n® t]∏dn\p

apIfneqsS t{UmbnwKv ssIIƒ \oßn ^vfm‰v s_Uv

tπm´¿ t]∏dn¬ {Km^pIƒ hcbv°p∂p. {Km^pIƒ hcbv°p∂Xnepw {]n‚ v sN-

øp∂Xnepw ^vfm‰v s_Uv tπm´¿ hfsc ]Xps°bmWv. hepXpw k¶o¿Æhpamb

t{UmbnwKv {]n‚ v sNøm\mbn aWn°qdpIsfSp°pw.

iv. {Xo ssUsa≥j\¬/{Xnam\ (3D) {]n‚¿

3D hkvXp°ƒ A®Sn°m≥ D]tbmKn°p∂ Hcp ]pXnb

Xeapd Hu v́]p v́ D]IcWamWv 3D {]n‚¿. hyXykvXamb

]Zm¿∞ßƒ D]tbmKn®v hyXykvX XcØnep≈ hkvXp-

°ƒ {]n‚ v- sNøm≥ 3D {]n‚dn\v Ignbpw. Hcp 3D {]n‚dn\v

skdmanIv I∏v apX¬ πmÃnIv Ifn∏m´ßƒ, sa‰¬ sajo≥

Nn{Xw 2.46: {Uw tπm´¿

  Nn{Xw 2.47: ̂ vem‰v s_Uv tπm´¿

 Nn{Xw 2.48: 3D {]n‚¿
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`mKßƒ, I√v- sIm≠p≈ ]q®´nIƒ, ^m≥kn tNmt¢‰v tI°pIƒ apXembh
A®Sn°m≥ Ignbpw.

3D {]n‚nMv {]{Inb Hcp hkvXp-hns\ Bbnc°W°n\v Xnc›o\amb sNdnb
]mfnIfmbn A®Sn°m≥ {ian°p∂p. AXn\p tijw Cu ]mfnIƒ Xmsg \n∂pw
apIfnte°v, Hmtcm sebdpIfmbn {]n‚ v sNøp∂p. Cu sNdnb ]mfnIƒ H´nt®¿∂v
Hcp Jc hkvXphns\ cq]s∏SpØp∂p.

 v. HmUntbm Hu´v]p´v D]IcWw

Iºyq´¿ i–w kr„n°p∂Xv HmUntbm Hu´v]p´v D]tbm-
Kn®mWv. i–w ]pds∏Sphn°p∂ Hu´v]p´v D]IcWamWv
kv]o°¿. CXv HmUntbm t]m¿´pIfneqsS Iºyq´dpambn
_‘n∏n®ncn°p∂p. HmUntbm t]m¿´n¬ \n∂v hcp∂
Ce{Œn°¬ knKv\epIƒ°\pkcn®v kv]o°dns‚ Ub{^w
apt∂m´pw ]nt∂m´pw \oßn i–w ]pds∏Sphn°p∂p. Db¿∂
\nehmcØnep≈ i–Øn\v Iºyq´dpIfn¬ 2.1 (3
kv]o°dpIƒ), 5.1 (5 kv]o°dpIƒ), 7.1 (7 kv]o°dpIƒ)
F∂nßs\bp≈ kv]o°¿ knÃßƒ D]tbmKn°p∂p.

2.2  C -̨amen\yw 2.2  C -̨amen\yw 2.2  C -̨amen\yw 2.2  C -̨amen\yw 2.2  C -̨amen\yw (e-Waste)

Ce-Ivt{Sm-WnIv D]-I-c-W-ßƒ D]-tbm-Kiq\y-am-Ip-tºmƒ Ah Adn-bs∏Sp∂Xv
C -̨amen\yw 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, hnebn-
Snhpw, 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 -̨amen\yw 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≈ cmPy-

 Nn{Xw 2.49: kv]o°¿
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ßfnepw 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.

2.2.1 C˛amen-\ysØ Ipdn®v \mw F¥p-sIm≠v DXvI-WvT-s∏-SWw?
(Why should we be concerned about e-Waste?)

CeIvt{Sm-WnIv amen\yw shdp-samcp amen\yw 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 -̨amen\yw Ipgn®p aqSp-∂-Xn-\m¬ 40% hsc seUv aÆn¬

Ie-cp-hm≥ CS-bm-°p-∂p.

]´nI 2.4 ¬ A]-I-S-I-c-amb Nne cmk-]Zm¿Y-ßƒ, Ah-bpsS Dd-hn-Sw, {]Xym-

LmXw F∂nh  sImSpØnc-n°p-∂p.

2.2.2 C -̨amen\yØn\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˛-amen\yw  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^mkv^-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 amen\yw' F∂ KW-Øn-emWv

]´nI 2.4: A]-I-S-I-c-amb cmk-]-Zm¿Y-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 tkmƒ-
U-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
\mUo hyql-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.
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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 -̨amen-\yßfpw amen-\y-Iq-ºm-
c-ß-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 -̨amen\yw bmsXmcp Imc-W-h-imepw a‰p Krl-am-en-\y-ßƒs°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 -̨amen\yw 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.

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˛amen\yw \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-ßfpsS \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˛-amen\yØns‚ 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˛-amen-\yßƒ 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¿am-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≥
kwhn-[m-\-ap-≠v. C˛amen\yw \n¿am¿P-\-sØ-°p-dn®v t_m[-h¬°-cW ]cn-]m-Sn-
Iƒ k-wL-Sn-∏n-°p-∂-Xn\pw ]pXp-°¬ AYhm amen\yw \n¿am¿P\w sNøp-∂-Xn\pw
D≈ kwhn-[m-\-ßƒ s]meyp-j≥ I¨t{Smƒ t_m¿Uv \n¿∆-ln®p t]mcp-∂p-≠v.

Nn{Xw 2.50 : tISp-h-∂Xpw Ime-l-c-W-s∏-´-Xp-amb
Ce-Ivt{Sm-WnIv hkvXp-°ƒ
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2.2.3 C -̨amen\yw \n¿am¿P\ am¿§-ßƒ (e-waste disposal methods)

C˛-amen\yw \n¿am¿P\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˛-amen-\y-Øns‚ ]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, Iq´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¬.

2.2.4 C -̨amen\yw \n¿Ωm¿÷-\-Øn¬ hnZym¿∞n-I-fpsS ]¶v
(Students’ role in e-Waste disposal)

$ 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\bmbn
\¬Ip-Itbm sNbvXv 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¬]-
∂ßƒ hmßp-I.
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2.3.2.3.2.3.2.3.2.3. lcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZylcnX Iºyq-́ nwKv/lcnX kmt¶-Xn-I-hnZy

(Green computing or Green IT)

]cn-ÿn-Xn°v \miw kw`-hn-°m-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¿am-Ww, D]-tbm-Kw,
\n¿Ωm¿÷\w F∂n-hbp-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‚ Bcw`-Ime "F\¿Pn -Ãm¿' F∂-dn-b-s∏-Sp∂ kzta-[bm
D≈ te_-enwKv t{]m{Kmw Bbn-́ mbncp-∂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´v_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 2.51 ¬
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¬ kwkv-
Imcw hf¿Øn-sb-Sp-°m≥ Iºyq-́ ¿ D]-tbm-Kn-°p-∂-hcpw ÿm]-\-ßfpw {i≤n-t°-
≠Xmbp≠v. AXn-\mbn sNtø≠ Nne Imcy-ßƒ Xmsg sImSp-Øn-cn-°p-∂p.

$ Iºyq-´¿ D]-tbm-Kn-°m-Ø-t∏mƒ AXv Hm^v sNøp-I.

$ tek¿ {]n‚¿ t]mep≈ s]cn-^-d-ep-Iƒ Bh-iy-ap-≈-t∏mƒ am{Xw {]h¿Øn∏n-
°pI.

$ 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-°pI.

$ Bh-iy-am-sW-¶n¬ am{Xw {]n‚u´v 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^v‰vsh-b¿ D]-tbm-Kn-°p-I.

$ tI{µ, kwÿm-\, {]mtZ-inI \nb-{¥-W-ßƒ°-\p-k-cn®v C -̨thÃv \n¿am¿P\w
sNøpI.

$ kutcm¿Pw t]mep≈ _Z¬ Du¿P DdhnS-ßƒ D]-tbm-Kn-°p-I.

Nn{Xw 2.51 : C\¿Pn Ãm¿ te_¬
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kzbw hne-bn-cpØmw

Iºyq-´dpIsf Fßns\ lcn-Xm`am°mw  (How to make computers Green)

Iºyq-´dpIsf lcn-Xm`-am°n am‰p-∂-Xn¬ Ah-bpsS hep-∏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-iyap≈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-Iƒ 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 F∂nh 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¿amWw (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
tZmjw H∂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¿am¿P\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.

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∂p ]d-

bp∂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.
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2.4 tkm v̂‰vsh-b¿ 2.4 tkm v̂‰vsh-b¿ 2.4 tkm v̂‰vsh-b¿ 2.4 tkm v̂‰vsh-b¿ 2.4 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≥ klmbn-
°p-∂-h-bmWv tkm^v‰vsh-b¿. lm¿Uvshb¿ Iºyq-´¿ knÃ-Øns‚ ico-cw cq]s∏-
Sp-Øp-sa∂v ]d-bmsa-¶n¬ tkm^v‰vshb¿ AXns‚ a\t m Bflmthm BIp-∂p.
c≠p Xc-Øn-ep≈ tkm^v‰vshbdmWp-≈-Xv.

$ knÃw tkm^v‰vshb¿

$ Bπn-t°-j≥ tkm^v‰vvsh-b¿

2.4.1. knÃw tkm v̂‰vsh-b¿ (System software)

Iºyq-´-dns‚ {]h¿Ø-\-ßƒ \nb--{¥n-°p-∂-Xn-\mbn cq]-I¬]\ sNbvXn-´p≈ 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-bv°pw Um‰ FØn-®p-sIm≠pw, Bπn-t°-j≥ t{]m{Km-ap-I-fpsS IrXy-\n¿h-
lWØns‚ F√m L´-ßfpw sNbvXp-sIm≠pw Iºyq-´¿ knÃ-Øns‚ D]tbm-
KØn¬ a\p-jys\ 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-
Ibw 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.

Nn{Xw  2.52 : tkm^v‰vshb-dn-eqsS D]-tbm-‡m-hpw-lm¿Uvshbdpw XΩn-ep≈ kº¿°w

 \ap°p sNømw

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.
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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 2.52 ¬ ImWn-°p-∂p.

knÃw tkm^v‰vsh-b-dns‚ LS-I-ßƒ Xmsg sImSp-°p-∂p.

a) Hm∏-td-‰nwKv knÃw

b) `mj s{]mk- dp-Iƒ

c) bq´n-en‰n tkm^v‰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-´¿ knÃsØ D]-
tbmKyam-°pI F∂XmWv Hm∏-td-‰nwKv knÃ-Øns‚ {]mY-anI-e-£yw. D]-tbm-IvXm-
hn\v t{]m{Km-apIƒ {]h¿Øn∏n-°m≥ A\p-tbm-Py-amb ]cn-ÿnXn Hcp°n-s°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 2.54 ¬ Iºyq-́ ¿ knÃ-Ønse hn`hßfpsS
amt\-P-cmbn (Resouce 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 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-\[¿Ωßƒ (Functions of operating system)

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.

Nn{Xw 2.53 Hm∏-td-‰nwKv knÃw
hn -̀h-ß-fpsS amt\-P¿ F∂ \ne-bn¬
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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 -̀hßƒ
\¬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∏´ {]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 ssI-
Imcyw-sN-ø¬. lm¿Uvsh-b-dpw tkm^v‰vsh-b-dpw kwtbm-Pn-∏n®psIm≠v AXv D]-I-
c-W-ßsf ssIImcyw sNøp-∂p. Unsshkv ss{Uh¿ tkm^v‰vshbdneqsS Hm∏-td-
‰nwKv knÃw lm¿Uvshb¿ D]-I-c-W-ß-fp-ambn kwh-Zn-°p-∂p. tUmkv (DOS), hn≥-
tUmkv, 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∏-Sp-∂p. Hmtcm Iºyq-´-dn-s‚bpw cq]-I¬]\ hyXy-kvX-am-bXp sIm≠v
Hmtcm Iºyq-́ -dn\pw {]tXyI Xmgv∂Xe-Øn-ep≈ b{¥-̀ mj D]-tbm-Kn-°p-∂p. sajo≥
emwtKzPpw Akwªn emwtKzPpw 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-°pIbp≈q F∂v \ap-°-dn-bm-a-t√m. 1, 0 F∂o ss_\dn kwJyI-fneqsS
{]Xn-\n-[o-I-cn-°-s∏-Sp∂ {]tXyI AS-bm-f-ßƒ am{Xta Iºyq-́ -dn\v a\-kn-emIq F∂v
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\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¿t±-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 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-sb-
t∏msebp≈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-edp-
Itfm C‚¿{]‰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-√. Cßs\-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.

• C‚¿{]‰¿ (Interpreter) : Db¿∂-X-e-Øn-se-gp-Xnb t{]m{Kmap-Isf hcn-h-cn-bmbn
b{¥`mj-bn-te°v samgn-am‰w \S-Øp∂ `mj s{]mk- -dmWv C‚¿{]‰¿. 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{Xta hnh¿Ø\w XpS-cp-I-bp-≈q. BASIC Hcp C‚¿{]‰Uv `mj-bm-Wv.
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Nn{Xw 2.54:  ̀ mj- s{]m-k- nwKv

Akw-ª¿

Issº-e¿/
C‚¿{]n-‰¿b{¥-̀ mj

Db¿∂-X-e-Øn-ep-≈-̀ mj

Akw-ªn-̀ mj

c. bq´n-en‰n tkm^v‰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® ^b-
epIsf UoI{ºkv sNbvXv bYm¿Y 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.

$ UnkvIv Uo{^m-Kvsa‚¿ (Disk defragmenter): 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.

• Issº-e¿ (Compiler): Db¿∂-X-e-Øn-e-p≈ `mj-bn-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¬ Issº-e¿ Hcp H_vPIv‰v ^b¬ krjvSn-°pw. Issºe¿
D]-tbm-Kn-®p≈ X¿÷-asb Issº-te-j≥ F∂p ]d-bp-∂p. X¿÷-a-°p-tijw
t{]m{Kmw d¨ sNøp∂Xn\v Issº-e¿ 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 2.54 ¬ ImWn-®n-cn-
°p-∂p.
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$ _m°vA∏v tkm^v‰vsh-b¿ (Backup software) : GsX-¶nepw Imc-W-Øm¬
lm¿Uv Unkv°p-Iƒ {]h¿Ø-\-c-ln-X-am-hp-Itbm A_-≤-Øn¬ am‰-ßƒ°v
hnt[-b-am-hp-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^v‰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^vSvsh-b¿ (Antivirus software): Iºyq-´-dns‚ {]h¿Ø-
\sØ tZmjI-c-ambn _m[n-°p∂ t{]m{Km-ap-I-fmWv Iºyq-´¿ sshd-kp-Iƒ.
B‚nsshdkv tkm^v‰v-shb¿ 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 v̂‰vsh-bdpIfpw ]pXp-t°≠Xp-≠v. F√m B‚nsshdkv tkm v̂‰v-
shb-dp-Ifnepw kzbw ]pXp-°p∂ kwhn-[m-\-ß-fp-≠v. t\m¿´¨ B‚nsshdkv,
Imkvt]-gvkvIn, F.hn.Pn F∂nh DZm-l-c-W-ß-fmWv.

2.4.2  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^v‰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 v̂‰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^v‰vshb¿, {]k-t‚-j≥ tkm^v‰vshb¿, Um‰mt_kv
tkm^v‰vshb¿, aƒ´naoUnb tkm^v‰vshb¿ F∂n-ßs\ Chsb Xcw-Xn-cn-®n-cn-
°p-∂p.

$ thUv s{]mk- nßv 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¬]\ sNbv-Xn-
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, hyXykvX 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]-ØnepD≈
Cu tkm v̂‰vshb¿ D]-tbm-Kn®v IW°pIq -́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‰vshbdmWn-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‰mt_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‰mt_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]m-Ãv{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 ń-ao-Un-b. A£c-ß-fpw, Nn{X-ß-fp-w, {Km n̂IvkpIfpw,
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^v‰vvsh-b-dp-I-fm-Wn-Xv. Hcp
ÿm]-\-Øn-\p-th≠n {]tXyIw Xøm-dm-°n-bn-cn-°p∂ Cu tkm^v‰vsh-b-dns\
sSbve¿ ˛ sabvUv tkm^v‰vsh-b¿ F∂p hnfn-°p-∂p. km{º-Zm-bn-I-ambn Nn´-s∏-Sp-



Iºyq´¿ knÃØns‚ LS-I-ßƒ2. Iºyq´dns‚ knÃØnse `mKßƒ

95

Ønb tkm^v‰vsh-b¿ F∂pw CXns\ ]d-bm-dp-≠v. Hcp D]-tbm-‡m-hns\ am{Xw
Dt±-in®v Abm-fpsS ap≥K-W-\-Ifpw {]Xo-£-Ifpw am{Xw Dƒs∏-SpØn Xbm-dm-°p∂
tkm^vvv‰vsh-b-dmWv km{ºZm-bn-I-ambn Nn´-s∏-Sp-Ønb tkm^vvv‰vshb¿. ]´nI 2.5 ¬
{]tXyI Bh-iy-ßƒ°m-bp≈ Bπn-t°-j≥ tkm^v‰vvsh-b¿ hni-Zo-Icn®ncn-°p-
∂p.

2.52.52.52.52.5 kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿kzX{¥ Hm∏¨ tkmgvkv tkm v̂‰vshb¿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-

Aπn-t°-j≥ tkm^v‰vshb¿ Dt±-iy-ßƒ

Hcp ÿm]\-Ønse sXmgn-em-fn-I-fpsS thX-\sØ

Ipdn®pw a‰v F√m-hn[ hnh-c-ßsf Ipdn®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. 2.5:  Bπn-t°-j≥ tkm^v‰vshb-dn\v DZm-l-cWw

1. Hm∏-td-‰nßv knÃw \n¿h-Nn-°pI

2. Hm∏-td-‰nßv 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-‰nwKv knÃ-Øns‚ GsX-¶nepw c≠v [¿Ω-ßƒ Fgp-Xp-I.

5. Akwªn `mjsb  b{¥`mjbn-te°v X¿÷a sNøp∂ tkm^v‰vsh-b-dns‚ t]sc-

gp-XpI

6. Issºe-dpw C‚¿{]‰-dpw XΩnep≈ hyXymkw Fgp-Xp-I.

7. DBMS F∂m¬ __________BWv.

8. km{º-Zm-bn-I-ambn Nn -́s∏-Sp-Ønb tkm v̂‰vsh-b-dn\v c≠v DZm-l-cWw Fgp-Xp-I.

9. UnkvInse hnh-c-ß-fpsS X\n-∏-I¿∏ns\ hnfn-°p∂ t]cv ______.

kzbw hne-bn-cpØmw
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b¿. Ipd™ Nnehv, 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^v‰vsh-b¿ Ct∏mƒ hym]-I-ambn D]-tbm-Kn-

°p-∂p.

\mev Xc-Øn-ep≈ kzmX{¥yw kzX{¥ tkm^v‰vshb¿ ^ut≠-j≥ (Free Soft-

ware Foundation - FSF) \n¿h-Nn-°p-∂p.

kzmX{¥yw 0 (Freedom 0) : GXv Bh-iy-Øn\pw CjvS{]Imcw D]tbm-Kn-°p-∂-

Xn-\p≈ kzmX-{¥yw.

kzmX{¥yw 1 (Freedom 1) : tkm^v‰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-°m\pw \ho-I-cn-®hsb ]pd-Øn-

d-°m-\p-ap≈ kzmX{¥yw.

{^o B‚ v Hm∏¨ tkmgvkv tkm^v‰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- dmb ssd‰-¿, kvs{]Uvjo‰mb Im¬°,v {]k-t‚-j≥

tkm^vSvsh-bdmb Cw{] v F∂nh D]-tbm-Kn-°p-∂p. CXv en\Ivkv, hn≥tUmkv

kwhn-[m-\-ß-fn¬ {]-h¿Øn°p-∂p.



Iºyq´¿ knÃØns‚ LS-I-ßƒ2. Iºyq´dns‚ knÃØnse `mKßƒ

97

2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^osh-bdpw sjb¿sh-bdpw 2.6 {^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^v‰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^v‰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-se°v am{Xw {]h¿Øn-∏n-°p-∂-h-bm-Wv.
]´nI 2.6 ¬ {^osh-b-dn-s‚bpw sjb¿shb-dns‚bpw Xmc-Xayw sImSp-Øn-cn°p∂p

{^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^v‰vsh-b-dns\
]cn-N-b-s∏-Sm≥ km[n-°p-∂p.

$ F√m khn-ti-j-X-Ifpw e`y-am-hp-I-bn-√. F√m
khn-ti-j-X-Ifpw e`n-°-W-sa-¶n¬ hne sIm-
SpØp hmßn-°-Ww.

$ sjb¿sh-b¿ hne sImSpØpw A√m-sXbpw
hnX-cWw sNøp-∂p. ]e kµ¿`-ß-fnepw \n¿-
Ωn® BfpsS A\p-a-Xn-tbmsS am{Xta sjb¿
shb¿ hnX-cWw sNøp-I-bp-≈p.

]´nI 2.6 : {^oshbdpw sjb¿shbdpw XΩnep≈ XmcXayw

\ap°p sNømw

$ ""{^o tkm^v‰vshbdpw DS-a-ÿm-h-Im-i-ap≈ tkm^v‰vshbdpw"" F∂ hnj-bsØ

Bkv]-Z-am°n Hcp N¿® kwL-Sn-∏n-°pI

$ {^o tkm^v‰v shb-dp-Iƒ \¬Ip∂ \mep kzmX-{¥y-ßƒ N¿® sNøp-I.

2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 DSaÿmh-Im-i-ap≈ tkm v̂‰vsh-b¿ 2.7 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^v‰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^v‰v hn≥tUm-kv Hm∏-td-‰nwKv knÃw, FwF-kv Hm^o-kv, amIv
HF-kv F∂nh DZm-l-c-W-ß-fmWv.
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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
hym]mc kwhn-[m-\-ß-fnse 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
sNøpI.

Iºyq´¿ knÃ-Ønse lm¿Uvshb-dn-s‚bpw tkm^v‰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‰mt_kv AUvan-\n-kvt{S‰¿

Iºyq-́ ¿ F©n-\o-b¿

Iºyq-́ ¿ t{]m{Km-a¿

Iºyq-́ ¿ Hm∏-td-‰¿

lyqa¨sh-b¿ tPmen-Iƒ

]´nI 2.7 : hnhn[Xcw lyqa≥shbdpIfpw AhcpsS tPmenhnhcßfpw

2.82.82.82.82.8 lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ lyqa≥sh-b¿/ssehv shb¿ (Humanware or Liveware)

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¿ F∂n-hsc√mw CXn¬ Dƒs∏-Sp-∂p.

]´nI 2.7 ¬ hnhn-[-Xcw lyqa≥shbdpIfpw Ah-cpsS tPmen-Ifpw hni-Zo-I-cn-°p∂p.



Iºyq´¿ knÃØns‚ LS-I-ßƒ2. Iºyq´dns‚ knÃØnse `mKßƒ

99

kzbw hne-bn-cpØmw

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\v D]-tbm-Kn-°m-\p≈ kuIcyw Hcp-°p∂

tkm^v‰v-sh-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‰vsh-b-dn\v DZm-l-cWw \¬Ip-I.

5. lyqa≥shb-dn\v c≠v DZm-l-cWw Fgp-Xp-I.

Hcp Iºyq´¿ kwhn[m\Øn¬ lm¿Uvshbdpw tkm^v‰vshbdpap≠v. Iºyq´dns‚ Zriyhpw kv]¿-
i\obhpamb `mKßfmWv lm¿Uvshb¿. s{]mkk¿, aZ¿t_m¿Uv, s]cn^depIƒ, t]m¿´pIƒ,
saΩdn D]IcWßƒ, C≥]p´v / Hu´v]p´v D]IcWßƒ apXembh Iºyq´dns‚ lm¿Uvshb¿
LSIßfmWv. {]mYanIw, ZznXobw F∂nßs\ c≠mbn saΩdn Xcw Xncn®ncn°p∂p. {]mYanI
saΩdnbn¬ RAM, ROM, Imjv F∂nh ASßnbncn°p∂p. ZznXob kw`cW D]IcWßsf Im¥nI
kw`cWw, H]v‰n°¬ kw`cWw, A¿≤-Nm-eI kw`cWw F∂nßs\ th¿Xncn®ncn°p∂p. Iot_m¿Uv,
aukv, sse‰v s]≥, S®v kv{Io≥, {Km^nIv Sm_vse‰v, S®v]mUv, tPmbvÃnIv, ssat{Im-t^m¨, kvIm\¿,
OMR, _m¿tImUv doU¿, _tbmsa{Sn°v sk≥k¿, kvam¿´v Im¿Uv doU¿, UnPn‰¬ Iymad apXembh
hnhn[ Xcw C≥]p´v D]IcWßfmWv. hnjz¬ Unkvsπ bqWn‰pIƒ, {]n‚dpIƒ, tπm´dpIƒ,
HmUntbm Hu´v]p´v D]IcWßƒ XpSßnbh Hu´v]p´v D]IcWßfmWv. ]p\cp-]tbmKw,
]p\¿hn¬]\, hos≠Sp°¬, ]p\cp¬]mZ\w As√¶n¬ Hgnhm°¬ F∂nhbv°mbn am‰nsh°p∂
D]tbmKn® Cet{ŒmWnIv D¬]∂ßsf C-thÃv F∂v hnfn°p∂p. ]p\cp]tbmKw, Zl\w,
]p\cp¬]mZ\w, aÆn´v aqS¬ XpSßnbhbmWv C-thÃv \n¿Ωm¿÷\w sNøp∂Xn\p≈ hnhn[
am¿§ßƒ. lcnX Iºyq´nwKv F∂Xv kpÿnc Iºyq´nwKns‚bpw  hnhc-kmt¶XnIhn-ZybpsSbpw
]cnÿnXn kulrZ]camb D]tbmKamWv.

Iºyq´¿, a‰v Cet{ŒmWnIv D]IcWßƒ F∂nh Imcy£aambpw ^e{]Zambpw D]tbmKn°m≥
\sΩ klmbn°p∂ AZriyhpw Akv]¿i\obhpamb Hcp Iq´w t{]m{KmapIfmWv tkm^v‰v-shb¿.
tkm^v‰vshbdns\ knÃw tkm^v‰vshb¿, Bπnt°j≥ tkm^v‰vshb¿ F∂nßs\ c≠mbn Xcw
Xncn®ncn°p∂p. Hm∏td‰nwKv knÃw, ̀ mj t{]mk dpIƒ, bq´nen‰n tkm^v‰vshb¿ F∂nhbmWv knÃw
tkm^v‰ vshbdn¬ Dƒs∏Sp∂Xv. s]mXp Bhiyßƒ°p≈ tkm^v‰ vshb¿, {]tXyI
Bhiyßƒ°p≈ tkm^v‰vshb¿ F∂nßs\ Bπnt°j≥ tkm^v‰vshb¿ th¿Xn-cn®ncn°p∂p.
tkm^v‰vshb¿ D]tbmKn°m\pw ]I¿Øm\pw, hnXcWw sNøm\pw, ]cntim[n-°m\pw, am‰w
hcpØm\pw, sa®s∏SpØm\pap≈ kzmX{¥yw kzX{¥ tkm^v‰vshb¿ \¬Ip∂p. C‚¿s\‰n¬ \n∂pw
Uu¨temUv sNbvXv kuP\yambn D]tbmKn°mhp∂ tkm^v‰vshbdmWv {^oshb¿. sjb¿shb¿
D]tbm‡m°ƒ°v tkm^v‰vshb¿ hmßp∂Xn\papºv AXv ]co£n-°m≥ Ahkcw \¬Ip∂p.
Iºyq´dpambn _‘s∏´ as‰mcp LSIamWv lyqa≥shb¿. hnhn[ Xeßfn¬ Iºyq´¿
D]tbmKn°p∂ a\pjysc CXv kqNn∏n°p∂p.

  \ap°v kw{Kln°mw
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2. Iºyq´dns‚ knÃØnse `mKßƒ

{ltkzm-Øc tNmZy-ßƒ

1. hnhn-[-X-c-Øn-ep≈ {][m\ saΩ-dn-Iƒ GsX√mw?

2. EPROM \v aosX EEPROM s‚ ta∑-Iƒ Fs¥√mw?

3. Ft∏m-gmWv \Ωƒ tdmw (ROM) D]-tbm-Kn-°p-∂Xv?

4. 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.

5. 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.

6. 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.

7. cPn-tÃgvkv F¥mWv? GsX-¶nepw c≠v FÆw Fgp-Xp-Ibpw hni-Zo-I-cn-°p-Ibpw

sNøpI

8. lm¿UvtIm-∏nbpw tkm v̂‰vtIm-∏nbpw Xmc-Xayw sNøpI

9. C -̨thÃv F∂m¬ F¥mWv?

 ]T\ t\´ßƒ

Cu A[ym-bw ]q¿XØn-bm°nb ]Tn-Xm-hv

$ ]e-X-c-Øn-ep≈ C≥]p´v Hu´v]p´v D]-I-c-W-ßƒ Xncn-®-dn-bpw

$ knÃw tkm^v‰vsh-bdpw Bπn-t°-j≥ tkm^v‰vsh-bdpw th¿Xn-cn-°pw

$ C˛-thÃv \n¿am¿P-\-Øns‚ {]m[m\yw Xncn-®-dn-bpw

$ lcnX Iºyq-´n-ßns‚ Bibw Xncn-®-dn-bpw

$ ]e-X-cØn-ep≈ tkm^v‰vsh-b-dp-Isf Xcw Xn-cn-°pw

$ Hm∏-td-‰nw-Kv knÃ-Øns‚ [¿Ω-ßƒ Xncn-®-dn-bpw

$ thUv s{]mk- -dpw, Ce-Ivt{Sm-WnIv kvs{]Uvjo‰pw, {]k-t‚-j≥ tkm^v‰vsh-bdpw D]-tbm-Kn-

°pw

$ hnhn-[-X-c-Øn-ep≈ Iºyq-´¿ `mj-Iƒ XcwXn-cn-°pw

$ hyXykvX Xc-Øn-ep≈ bq´n-en‰n tkm^v‰vshb-dp-Iƒ ]´n-I-s∏-Sp-Øpw

$ Hm∏¨ tkmgvkv tkm^v‰vsh-b¿ t{]m’m-ln-∏n-°pw

$ lyqa¨sh-bdpw sjb¿sh-bdpw hniZoI-cn-°pw

amXrI tNmZyßƒ
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10. Hm∏-td-‰nwßv knÃw F∂m¬ F¥mWv?

11. `mj s{]mk- ¿ F¥mWv?

12. Iºyq-́ ¿ ̀ mjIsf Xcw-Xn-cn-°p-I?

13. UnkvIv Un{^m-Kvsa‚¿ F¥mWv?

14. DS-a-ÿm-h-Im-i-ap≈ tkm v̂‰vsh-b¿ F¥mWv?

15. Hm∏¨ tkmgvkv tkm v̂‰vsh-b¿ sIm≠pt±-in-°p-∂-sX-¥mWv?

eLp D]-\ymk tNmZy-ßƒ

1. GsX-¶nepw aq∂v C≥]p v́ D]-I-c-W-ß-sf-°p-dn®v Npcp°n hni-Zo-I-cn-°p-I.

2. kn.B¿.-Sn. (CRT) tamWn-‰-dpw F¬.-C.-Un. (LED) tamWn-‰dpw Xmc-Xayw sNøpI

3.  RAM, ROM F∂nh XΩn-ep≈ hyXymkw Fgp-XpI

4. C -̨thÃv \n¿am¿P\w ]´n-I-s∏-SpØn hni-Zo-I-cn-°pI

5. lcnX Iºyq-´nwKv \S-∏n¬ h-cp-Øp-hm≥ Bh-iy-amb L´-ß-sf-°p-dn®v kw{K-ln-

°pI

6. km{º-Zm-bnIambn Nn -́s∏-Sp-Ønb tkm v̂‰vsh-b¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? DZm-

l-cWw \¬IpI.

7. Xmgv∂-X-e-Øn-ep≈ ̀ mjIfpw Db¿∂-X-e-Øn-ep≈ ̀ mj-Ifpw th¿Xn-cns®-gp-Xp-I.

8. Iwss]-e¿, C‚¿{]n-‰¿ F∂nh XΩn-ep≈ hyXymkw Fgp-Xp-I.

9. Ce-Ivt{Sm-WnIv kvs{]Uvjo-‰ns‚ D]-tbm-K-sØ-°p-dn®v hni-Zo-I-cn-°pI

10. bq´n-en‰n tkm v̂‰vsh-b¿ F¥mWv? c≠v DZm-l-c-W-ßƒ \¬Ip-I.

11. 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

12. {^osh-bdpw sjb¿sh-bdpw XΩn-ep≈ hyXymkw Fgp-Xp-I.

13. tkm v̂‰vsh-bdpIƒ kzX-{¥-ambpw Hm∏¨ tkmgvkmbpw \n¿Ωn-°p-tºmƒ D≠m-bn-

cnt°≠ \mev kzmX{¥yßƒ  GsX-√m-am-Wv.

14. lyqa≥shb¿ sIm≠p-t±-in-°p-∂-sX-¥mWv? GsX-¶nepw c≠v DZm-l-c-W-ßƒ

\¬IpI.

D]-\ymk tNmZy-ßƒ

1. hnhn-[-X-c-Øn-ep≈ saΩ-dnsb Ipdn®v Npcp°n hnh-cn-°p-I.
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2. Iºyq´dns‚ knÃØnse `mKßƒ

2. {]n‚-dns‚ h¿§o-I-c-W-sØ-°p-dn®v hni-Zo-I-cn-°p-I.

3. \ΩpsS Btcm-Ky-Øn\pw ]cn-ÿn-Xn°pw C˛-thÃv B]¬°-c-am-Wv. {]kvXm-h\
\ymboI-cn-°p-I. C -̨thÃv \n¿am¿P-\-Øn\v s]mXp-hmbn D]-tbm-Kn-°p∂ coXn-Iƒ
]´nIs∏-SpØn hni-Z-am-°p-I.

4. lcnX Iºyq-´nwKv \n¿h-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.

5. tkm v̂‰vsh-b-dns‚ hnhn[ hn`m-K-ßƒ ]´n-I-s∏-SpØn hni-Zo-I-cn-°p-I.

6. hnhn[ Xc-Øn-ep≈ bq´n-en‰n tkm v̂‰vvsh-b-dpI-fpsS D]-tbmKw hni-Zo-I-cn-°pI

7. Hm∏-td-‰nwKv knÃw \n¿h-Nn-°pI. Hm∏-td-‰nwKv knÃ-Øns‚ {][m\ [¿Ω-ßƒ ]´nI-
s∏-SpØn hni-Z-am-°p-I.

8. s]mXp-hmb {]h¿Ø-\-ßƒ°p≈ Bπn-t°-j≥ tkm v̂‰vsh-b¿ DZm-l-c-W klnXw
hni-Z-am-°p-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¿tZi-
ßƒ Iºyq´-dn\v BhiyamWv. BbXn\m¬ Hcp
{]iv\ ]cnlmc-Øn\v Iºyq´¿ \n¿hlnt°≠
\n¿tZi-ßfpsS {Iaw hy‡-amt°≠Xv AXymh-
iy-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. Iºyq´¿ t{]m{Kmw FgpXpI F∂Xv
Hcp sh√phnfnbmWv. F∂n-cp-∂mepw t{]m{Kman-
ßns‚ 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.

3.13.13.13.13.1 Iºyq´dpIƒ D]tbmKn®p≈ {]iv-\-Iºyq´dpIƒ D]tbmKn®p≈ {]iv-\-Iºyq´dpIƒ D]tbmKn®p≈ {]iv-\-Iºyq´dpIƒ D]tbmKn®p≈ {]iv-\-Iºyq´dpIƒ D]tbmKn®p≈ {]iv-\-
]cnlmcw ]cnlmcw ]cnlmcw ]cnlmcw ]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¿hln-

3

t{]m{KmanMv XXzßfpw
{]iv\]cnlcWhpw
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3. t{]m{Kmans‚ XXzßfpw {]iv\]cnlmchpw

Nn{Xw 3 .1 Hcp hoSns‚ tcJmNn{Xw

t°≠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. {]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. .

3.2  {]iv\]cnlmcØnse kao]\ßƒ 3.2  {]iv\]cnlmcØnse kao]\ßƒ 3.2  {]iv\]cnlmcØnse kao]\ßƒ 3.2  {]iv\]cnlmcØnse kao]\ßƒ 3.2  {]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

3.2.1 tSm]v Uu¨ cq]Iev]\ (Top down design)
Nn{Xw 3.1 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

3.2 ¬ 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 3.2: 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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\ap°p sNømw

$ 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.

3.2.2 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.

3.3  t{]m{KmanMnse hnhn[ L´ßƒ 3.3  t{]m{KmanMnse hnhn[ L´ßƒ 3.3  t{]m{KmanMnse hnhn[ L´ßƒ 3.3  t{]m{KmanMnse hnhn[ L´ßƒ 3.3  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 Ahkc-

Øn¬, 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.
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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 3.3 ¬ 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.

3.3.1  {]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 3.3 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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3.3.2 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 3.4 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›nX-

ambncn°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)

\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 3.1: 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≥]p´n\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 KWnX-
imkv{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]Øn-

embncn°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¿tZ-

ißƒ 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

v̂tfm®m¿ v́. Hcp A¬tKmcnXw Nn´s∏SpØp∂Xn\pw a\ nem°p-∂Xn\papff Hcp klm-
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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 ^vtfm®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 v̂tfm 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-°pI-bpw
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¬tKm-
cnXßƒ BsW¶n¬.

$ A¬tKmcnXØns‚  bp‡nbnep≈ hfscs®dnb am‰Øn\pt]mepw ]pXnb ̂ vtfm-
®m¿ v́ Bhiyambn hcp∂p.

$ ^vtfm®m¿´n¬ Dƒs∏SptØ≠ hniZimwißsf ]‰n hniZoIcn°p∂ Hcp Xc-
Ønep≈ am\Zfißfpw \nehnen√.

hnhn[ {]iv\ßƒ ]cnlcn°p∂Xn\p≈ A¬tKmcnXßfpw ^vtfm®m¿´pIfpw \ap°v

hnIkn∏n°mw.

DZmlcWw 3.2: 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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\ap°p sNømw

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 3 .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
3.7 ¬ 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 3.7 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. (DZml-cW-Øn\v

3700  F∂v C≥]p´v \¬Inbm¬ 1 Hr : 1 Min : 40 sec F∂ Hu´v]p´v  e`n°Ww)

 DZmlcWw 3.3 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 3.8 ¬ \¬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 3.6  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 3.9 ¬ 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

3.10 ¬ 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 3.8 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 3.10 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 3.9 Xncs™Sp°¬ LS\

hyhÿ

{]kvXm-h\ 1

{]kvXm-h\ 2

{]kvXmh\ 3

icn

sX‰v
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DZmlcWw 3.4 : 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 3.11 ¬ ̂ 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.

Nn{Xw 3.11 aq∂v kwJyIfn¬ G‰hpw
henb kwJy ImWm\p≈ ̂ vtfm®m¿´v

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)

\ap°p sNømw

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.
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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 3.5: 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 3.5¬ sImSpØncn°p∂ A¬tKmcnXØn¬ L´w

5 ¬ Hcp hyhÿ ]cntim[n°p∂p. AYhm hyhÿ icn-

bmsW¶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≠n-

cn°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‰mIp-

tºmƒ am{Xsa \nb{¥Ww eq∏n\p ]pdtØ°p hcpIbp≈q.

Cu A¬tKmcnXØns‚ ̂ vtfm®m¿ v́ Nn{Xw 3.12 ¬ 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 3.12 : 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 3.13 ¬ ImWn®ncn°p∂ ^vtfm-

®m¿´pw Aev]w hyXykvX-ambncn°pw. Nn{Xw 3.14 ¬

eq∏ns‚ {]h¿Ø\ ssien ImWn®ncn°p∂p.

Nn{Xw 3 .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 3.15 ¬ ImWn®ncn°p∂ ̂ vtfm®m¿ v́ eq∏nMv-

LS\ hy‡-am°p∂p.

hyhÿ

{]kvXm-h\

sX‰v

icn
Nn{Xw 3.13: 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 3.15 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 3.6: 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]nSn-

t°≠XmWv. XpI kw`cn°p∂Xn\mbn 'S' F∂

thcnb_nfmsW∂ncn°s´, Nn{Xw 3.16 ¬ 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 3.16 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 3.7 : 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 3.17 ¬ \¬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 3.1 ¬ 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 3.1: eq∏pIfpsS XmcXayw

Nn{Xw 3.17  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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3.3.3 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.

\ap°p sNømw

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
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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.

3.3.4 ]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{¥`m-

jbnse \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.

3.3.5 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°m-

ØXp 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 ImcWßƒ

Nn{Xw 3.18 ]cn`mjm {]h¿Ø\w

tkmgvkv tImUv ]cn-̀ mj H_vPIv‰v tImUv
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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.

3.3.6 {]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.

3.3.7 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 v́-

]p´ns‚ IrXyX ]cntim[n°pIbpw Ahkm\ambn t{]m{Kmans‚ hnh-cWw Xømdm-°p-

Ibpw sNbvXp.
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3.43.43.43.43.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬A¬tKmcnXßfpsS {]IS\w hnebncpØ¬A¬tKmcnXßfpsS {]IS\w hnebncpØ¬A¬tKmcnXßfpsS {]IS\w hnebncpØ¬A¬tKmcnXßfpsS {]IS\w hnebncpØ¬

(Performance evaluation of algorithms)
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.

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 3.2¬
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≈

 ]´nI 3 .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

kzbw hne-bn-cpØmw
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A¬tKmcnXw DZmlcWw 3.4 ¬ \Ωƒ N¿® sNøpIbp≠mbn. AtX {]iv\w ]cnlcn°p-
∂Xn\p≈ c≠p A¬tKmcnXßƒ ]´nI 4.3 ¬ \¬Inbncn°p∂p.

DZmlcWw 3.3 ¬ 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.

 ]´nI 3.3 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

C\n \ap°v ]´nI 3.3 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 3.3 ¬ ]dbp∂ A¬tKmcnXw-2¬ c≠p If (AYhm) {]kvXm-

h\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¬tKm-

cnXßsf°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 3.4 ¬ sImSpØncn°p∂p.
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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 3.4 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.

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®n-
cn°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.

  \ap°v kw{Kln°mw
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3. t{]m{Kmans‚ XXzßfpw {]iv\]cnlmchpw

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

 ]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.

amXrI tNmZyßƒ
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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.

4.1 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.

4

{][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)

C++ t{]m{Km-an-Mv

-̨  Hcp BapJw
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4. C++ t{]m{Km-an-Mv ˛ Hcp BapJw

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 v̂ 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.

4.2  tSm°-Wp-Iƒ 4.2  tSm°-Wp-Iƒ 4.2  tSm°-Wp-Iƒ 4.2  tSm°-Wp-Iƒ 4.2  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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4. C++ t{]m{Km-an-Mv ˛ Hcp BapJw

4.2.1 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 4.1 : C++ -˛se IothUp-Iƒ

4.2.2 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
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4. C++ t{]m{Km-an-Mv ˛ Hcp BapJw

\ap°p sNømw

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

4.2.3 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.

• 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-√.

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



135

4. C++ t{]m{Km-an-Mv ˛ Hcp BapJw

\ap°p sNømw

^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

`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.

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_kv̨ 10) IqSmsX AjvSmwKkwJy-Ifpw (t_kv̨ 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_kv̨ 10)˛Dw 0113 (t_kv̨ 8)˛Dw 0 x 4B (t_kv̨ 16)˛Dw F√mw ]c-kv]cw Xpey-

am-Wv.
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\ap°p sNømw

• 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.

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

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
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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 tIm-

Up-]-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˛¬ Fkv-

tI∏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’

]´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´v (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.

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).

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
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\ap°p sNømw

\ap°p sNømw

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

4.2.4 ]©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.

4.2.5 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.

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 }
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4.34.34.34.34.3 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‚ vvvvv

(Integrated Development Environment (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∂ Pm-

eIw (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. Nn{Xw 4.1: D_p≠p en\-Ivknse Pn\n IDE-˛bpsS {]mcw` kv{Io≥
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Nn{Xw 4.2: hn≥tUmkv Hm∏-td-‰nMv knÃ-Øn¬

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. -

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-≈ 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 4.3: Pn\n IDE-bn¬ Hcp t]cv \¬In t{]m{Kmw tkhv sNøp-∂p.

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≥

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.
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\ap°p sNømw

Xnc-s™-Sp-°p-I. Sqƒ _mdn-ep-ff FIvkn-

Iyq v́ _´¨ ¢n°v  sNbvXp-sIm≠pw

t{]m{Kmw FIvkn-Iyq v́ sNømhp∂-XmWv.

Hu v́]p v́ 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 4.4: Hu´v ]p´v hn≥tUm

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´v sNøp-∂-Xn\pw th≠n GCC-bpw Pn\n IDE-
bpw t]mep-ff tkm^v‰vshbdpIƒ kuI-cy-sam-cp-°p-∂p.

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.

\ap°v sNømw
  \ap°v kw{Kln°mw
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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 ‘\  \’

 ]T\ t\´ßƒ

Cu A[ym-bw ]q¿XØn-bm°nb ]Tn-Xm-hv

♦ 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.

amXrI tNmZyßƒ



144

4. C++ t{]m{Km-an-Mv ˛ Hcp BapJw

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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Um‰-bp-sS C\-ßfpw
Hm-∏-td-‰-dp-Ifpw

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.

5.15.15.15.15.1 Um-‰- C\ßƒ F∂ BibwUm-‰- C\ßƒ F∂ BibwUm-‰- C\ßƒ F∂ BibwUm-‰- C\ßƒ F∂ BibwUm-‰- 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 Abm-fp-
sS c-Pnkv-‰¿ \º¿, tdmƒ \º¿, t]cv, hn-em-kw,
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¿Pmb (-1.6x10-19c), XpS-ßnb

{][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

$ FIvkv{]-j-\p-Iƒ

$ Acn-X-sa-‰nIv
$ dnte-j-W¬
$ temPn-°¬

$ {]kvXm-h-\-Iƒ

$ {]Jym-]\w
$ Assk≥sa‚v
$ C≥]p´v/Hu´v]p´v
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A°-ß-fpsS cq]-Øn-ep≈ Um‰ Bh-iy-ambn hcmw.

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.

5.2 5.2 5.2 5.2 5.2 C++ se Um‰ C\-ßƒ se Um‰ C\-ßƒ se Um‰ C\-ßƒ se Um‰ C\-ßƒ 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.

Nn{Xw  5.1 : C++ Um‰m C\-ß-fpsS Xcw-Xn-cn-°¬

C++

Um‰m C\-ßƒ

D]-tbm‡r \n¿h-
NnX Um‰m C\-ßƒ

ASn-ÿm\
Um‰m C\-ßƒ

cq]o-IrX
Um‰m C\-ßƒ

C‚{K¬
Um‰m C\-ßƒ

v̂tfm ńwKv t]mbn‚v
Um‰m C\-ßƒ

int char void float double
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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.

5.3 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.
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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.

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.
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char

int

float

double

]´nI 5.1: Um‰ C\-ßfpw ssS∏v tamUn-̂ -b-dp-Ifpw

Character

Integer

Floating point number

Double precision

floating point number

1 byte

4 bytes

4 bytes

8 bytes

signed: -128 to 127

unsigned: 0 to 255

signed: -2147483648 to 2147483647

unsigned: 0 to 4294967295

-3.4×10+/-38 to +3.4 × 10+/-38 with

approximately 7 significant digits

-1.7 × 10+/-308 to +1.7 × 10+/-308 with

approximately 15 significant digits

empty set

Name Description Size Range
t]cv hni-Zo-I-cWw hen∏w ]cn[n

void Null data 0 bytes

1001 1002 1003 1004

Num
Nn{Xw 5.2 :

Hcp thcn-b-_n-fns‚
saΩdn {]Xn-\n-[m\w

18

5.4 5.4 5.4 5.4 5.4      th-cn-b-_n-fpIƒth-cn-b-_n-fpIƒth-cn-b-_n-fpIƒth-cn-b-_n-fpIƒth-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‰ hoXw
kw -̀cn°m≥ Ignbp-∂ sk√pIfpsS (cell) tiJ-c-amWv Iºyq-
´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.

Um-‰mC\-ßƒ Fßs\ hyXym-k-s∏-´n-cn-°p∂p F∂v \nßƒ°v Adnbp--∂Xn-
\p≈ DZm-l-c-W-ß-fmWv tS_nƒ 5.1 ¬ sImSp-Øn-cn-°p∂--Xv. CXn-ep≈ ]e
hne-Ifpw \nß-fpsS Iºyq-´-dn¬ hyXykvX-am-bn-cn°mw
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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.

5.5. Hm-∏-td-‰dp-Iƒ5.5. Hm-∏-td-‰dp-Iƒ5.5. Hm-∏-td-‰dp-Iƒ5.5. Hm-∏-td-‰dp-Iƒ5.5. 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-]-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.

]´nI 5.2 : bp\dn Hm∏-td-‰-dp-Iƒ

Variable Unary + Unary-

x +x -x

8 8 -8

0 0 0
-9 -9 9



Iºyq´¿ knÃØns‚ LS-I-ßƒ5. Um‰-bp-sS X-c-ßfpw Hm-∏-td-‰-dp-Ifpw

151

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.

5.5.1 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.

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

]´nI 5.3 Acn-Xvsa-‰nIv Hm∏-td-‰dp-Iƒ

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

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 5.4¬.

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 5.4: 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 x y Hm∏-td-j≥ x % y
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5.5.3 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.

5.5.2 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.

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 5.5 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

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´v]p´v {]h-Nn-

°p-I.

a)  -x c) - x + -i e) x % - 11 g) x % y

b)  -y d) - x - y f) x + y h) x /y

i) x ×-y j) - x % -5

kzbw hne-bn-cpØmw
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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 kµ¿-
`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.

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)

5.5.4 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.

]-́ n-I 5.6B‚v Hm∏-td‰dns‚ D]-tbmKw

E1 E2 E1&&E2

0 0 0

0 1 0

1 0 0

1 1 1

]-́ n-I 5.7 Hm¿ Hm∏-td‰dns‚ D]-tbmKw

E1 E2 E1||E2

0 0 0

0 1 1

1 0 1

1 1 1

]-́ n-I 5.8 t\m´v Hm∏-td‰dns‚
D]-tbmKw

E1 !E1

0 1

1 0
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5.5.5 A-sk-kv-sa‚ v Hm-∏-td-‰¿ (=) (Assignment operator (=)

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 5.9¬ ImWn-®n-cn-°p-∂p.

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.

5.6. {]-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.

5.6.1 A-cn-Xvam-‰nIv {]-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 {]-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 5.10 ¬ 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.

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 5.9 Assk≥sa‚v Hm∏-td‰¿
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^vtfm´nwKv t]mbn‚ v {]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 5.11 ¬ sIm-Sp-Øn-cn-°p∂p.

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 5.11: ̂ vtfm´nwKv t]mbn‚v kwJym {]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x + y x / y -x + x * y 5 + x / y x * x / y

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 5.12  dnte-j-W¬ {]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x > y x == y x+y !=y x-2 == y+1 x*y == 6*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.

5.6.2 dnte-j-W¬ {]-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 5.15 ¬ ImWn-®n-cn-°p-∂p.

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¬

5 2 7 2 5 7 1

6 3 9 2 12 7 0

]-́ n-I 5.10 ]q¿Æ kwJym {]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x + y x / y -x + x * y 5 + x / y x % y
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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.

5.6.3 - 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 5.13 ¬ ImWn-®n-cn-°p-∂p.

5.0 2.0 0 (False) 1 (True) 0 (False) 1 (True)

20 13 1 (True) 0 (False) 0 (False) 1 (True)

]´n-I 5.13 temPn-°¬ {]tbm-K-ßfpw Ah-bpsS ̂ e-ßfpw

x y x>=y && x==20 x==5||y==0 x==y && y+2==0 !(x==y)

]´nI 5.13 ¬ 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.

5.7. {]-kv-Xm-h-\Iƒ5.7. {]-kv-Xm-h-\Iƒ5.7. {]-kv-Xm-h-\Iƒ5.7. {]-kv-Xm-h-\Iƒ5.7. {]-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

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 Bbm¬ NphsS tN¿°p∂ {]tbm-K-ß-fpsS 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
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{]-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.

5.7.1. {]-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.

5.7.2 A-ssk≥-sa‚ v {]-kv-Xm-h-\Iƒ (Assignment statement)

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.
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variable = constant;

variable1 = variable2;

variable = expression;

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);

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.

5.7.3 C≥]p v́ {]kvXmh\ (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 FgpXp∂p. >> F∂ Hm∏-
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td-‰-dn\p \n¿_‘ambpw Hcp thcnb_nƒ Xs∂-bmIWw Hm∏d‚ v Bbn D]-
tbmKnt°≠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
5.3. ¬ ImWn-®n-cn-°p-∂p.

5.7.4 Hu v́]p v́ {]kvXm-h\ (Output statement):-

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 5.4. ¬ ImWn-®n-cn-°p-∂p.

Nn{Xw 5.3 C++

Nn{Xw 5.4:  C++
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ImkvtIUnwßv Hm v̂ C≥-]p v́ / Hu v́]p v́ Hm∏-td-‰-dp-IfpsS (Cascading of I/O operators)

H∂n¬IqSpX¬ C≥]p´v Hu´v]p´v Hm∏td‰pIƒ Hcp-an®v D]tbmKn°p∂ hn[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 ImkvtIUv sNøp-tºmƒ he-Øp-\n∂v CS-tØ-°mbncn°pw
Hu´v]p´v hne-Iƒ {]Z¿in∏n-°p-∂-Xv.

"<<', ">>' F∂o Hm∏td‰dpIsf Htc {]kvXm-h\bn¬ D]tbmKn°m≥ Ignbn√
F∂Xv {i≤n-°p-at√m.

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-\-hp-∂-Xm-Wv. C++

`mj-bpsS sse{_-dn-bn¬ \n¿∆-Nn-®n-́ p≈ ASn-ÿm-\-hm-°-Wn-Xv. hy‡-ambn ]d-bp-I-bm-

b-sW-¶n¬ ap≥I-Kq´n hmbn® A¿∞-ap≈ 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-Ip-g∏w hcp-Øp-∂-Xp-am-Wv. CXv Hgn-hm-

t°-≠-Xm-Wv. G‰hpw efn-Xhpw kpc-£n-X-hp-amb am¿§w F∂Xv F√m ap≥ \n¿h-NnX sFU‚n

^b-dp-I-sfbpw ssIImcyw sNøp-∂-Xm-Wv.
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{ltkzmØc tNmZyßƒ

1. Um‰ C\w F∂mse¥v? C++ se ap≥ \n¿hNnX Um‰ C\ßfpsS t]scgpXpI.

2. void Um‰ C\Øns‚ D]tbmKsa¥v?

3. tIm¨Ã‚ v (constant) F∂mse¥v?

4. Ub\manIv C\njyssetkj≥ F∂mse¥v?

5. Hm∏td‰dns‚ \n¿hN\w FgpXpI.

6. bq\dn Hm∏tdj≥ F∂mse¥v?

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 hep∏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[ {Inb-

Iƒ°mbn hyXy-kvX-Xcw Hm∏-td-‰-dp-Iƒ e`y-am-Wv. Hm∏-td-‰-dp-Iƒ Hm∏-d‚p-I-fp-ambn (Um‰) Ip´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-°¬. 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-fns\ \n¿h-Nn-°p-Ibpw Ah°v saΩdn

ÿm\w \o°n hbv°p-Ibpw sNøp-∂p. hne \¬I¬ {]kvXm-h-\Iƒ, 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.

  \ap°v kw{Kln°mw

 ]T\ t\´ßƒ

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 thcn-b-_n-fp-Iƒ Xnc-s™-Sp-°p-hm≥ km[n-°p-∂p.

$ hnhn[ Hm∏-td-‰-dp-Iƒ ]co-£®p t\m°p-hm≥ km[n-°p-∂p.

$ hnhn[ I/O 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.

amXrI tNmZyßƒ
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5. Um‰-bp-sS X-c-ßfpw Hm-∏-td-‰-dp-Ifpw

7. {]Jym]\ {]kvXmh\ F∂mse¥v?

8. ">>" (C≥]p v́ Hm∏td‰¿), "<<" (Hu v́]p v́ Hm∏td‰¿) F∂nhbpsS t]scgpXpI.

9. Xmsg sImSpØncn°p∂h ]cnKWn®v a = 5/3 F∂ {]tbmKØns‚ DØcw FgpXpI.

i. a Hcp float Um‰ C\w BsW¶n¬

ii. a Hcp int Um‰ C\w BsW¶n¬

10. i = 4, j = 5, k = 2 BsW¶n¬ Xmsg X∂ncn°p∂ {]tbmKßfpsS DØcw FgpXpI

(i)  (5*++j)%6 (ii)  (5*j++)%6

11. Xmsg sImSpØncn°p∂ {]tbmKßfnse Hm∏td‰dpIfpsS ap≥KW\m{Iaw

FgpXpI.

(i) i+5>=j-6 (ii) s+10<p-2+2*q

12. "ans" s‚ hne 6 BsW¶n¬ Xmsg X∂ncn°p∂ {]tbmKßfpsS DØcw FgpXpI

(i) cout <<ans = 8 ; (ii) cout << ans == 8

eLp D]\ymk tNmZyßƒ

1. thcnb_nƒ F∂mse¥v? thcnb_nfpambn _‘s∏´n´p≈ c≠v hneIƒ GsX√mw?

2. temPn-°¬ Hm∏-td-‰-dp-Iƒ hni-Zo-I-cn-°p-I.

3. Xmsg X∂n´p≈ C++ {]kvXmh\Ifn¬ sX‰pIƒ Ds≠¶n¬ Is≠Øn ImcWw

hniZam°pI.

(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

4. dntejW¬ Hm∏td‰dpIfpsS [¿Ωsa¥v? "=", "= =" F∂nh XmcXayw sNøpI.

D]\ymk tNmZyßƒ

1. C++ ¬ D]tbmKn°p∂ Hm∏td‰dpIƒ hniZoIcn°pI.

2. C++ se {]tbmKßƒ hniZoIcn°pI.
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C++ t{]m{Kmw FgpXphm\p≈ IDE \Ωƒ ]cnN-
bs∏´p Ign™p. Fßs\bmWv Hm∏tdj\p-I-
sf C++ ¬ {]Xn\n[m\w sNøp∂Xv F∂v Ign™
A[ym-bØn¬ N¿® sNbvXp. IqSmsX Iºyq-´-
dn\v \n¿t±ißƒ \¬Ip∂Xn\v Bhiyamb
hnhn[Xcw C++ {]kvXmh\Ifpw \mw ]Tn®p
Ign-™p. CØcw {]kvXmh\Iƒ D]tbmKn®v
efnXamb {]iv\]cn-lmcØn\p≈ {]tbmK-
ßƒ FgpXphm≥ \ap°n-t∏mƒ km[yamWv. F-
∂m¬ Hcp Iq´w {]kvXm-h\-Iƒ am{Xw Iq´n-
t®¿Øm¬ Hcp t{]m{Kmambn amdp-∂n√. Hcp C++

t{]m{Kman\v Hcp {]tXyI LS\bp≠v. Cu
A[ymbØn¬ C++ t{]m{Kmans‚ LS\bpw,
AXn\\pkcn®v t{]m{Kmw FgpXp∂ coXnbpw
N¿® sNøp∂p. t{]m{KmapIƒ HXp°tØmsS
FgpXn thKØn¬ {]h¿Øn∏n°p∂Xn\m-
hiyamb IqSp-X¬ Hm∏td‰dpIfpw ChnsS ]cn-
Nbs∏SpØp∂p.

6.1     C++     t{]m{Kmans‚ LS\:
\mw 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 Ign™p.
F∂m¬ Hcp Iq´w {]kvXm-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 AXn-
e[nItam ̂ ¶vj\pIfpsS tiJcamWv. ̂ Mv-j≥
F∂m¬ Hcp t]cn¬ kzcq-]n-®ncn°p∂Xpw Hcp
{]tXyI Imcyw sNøp∂Xn\mbp-ap≈ {]kvXm-
h\IfpsS Iq´amWv. Hcp C++ t{]m-{Kman¬ H∂n-
e[nIw ^¶vj\pIƒ D]tbmKn°p∂-Xn\m¬
Ah Hmtcm∂pw ^¶vj\pIfpw hyXykvX
t]cpIfn¬ Bbncn°Ww Xncn-®-dn-b-s∏-tS-≠Xv.
F√m t{]m{Kmanepw G‰hpw AXym--h-iy-ambn
D≠m-bncnt°≠ ̂ ¶vj-\mWv main() ̂ Mv-j≥.

Hcp C++ t{]m{Kmans‚ LS\ Xmsg sImSp-Øn-
cn-°p∂p

{][m\ Bibßƒ

$ C++ t{]m{Kmans‚ LS\

����� {]ns{]m ¿ \n¿t±iw

����� slU¿-^-b-ep-Iƒ

����� thcn-b-_n-fp-Iƒ

����� C++ amXrI t{]m{Kmw

$ t{]m{Kmw FgpXp∂Xn\p≈ am¿§
\n¿t±-ißƒ

$ thcnb_nfn\v {]mcw` hne \¬I¬

$ const BIvkkv tamUn^bdns‚
D]tbm-Kw

$ ssS∏v tamUn^bdpIƒ

$ IqSpX¬ Hm∏td‰dpIƒ

����� Acn-Xvsa-‰nIv Assk≥sa‚v

����� C≥{In-sa‚v, Un{In-sa‚v

����� Hm∏-td-‰-dp-I-fpsS ap≥K-W-\m-{Iaw

$ C\w am‰¬ (type conversion)

����� B¥cnI C\w am‰¬
(implicit conversion)

����� _mly C\w am‰¬
(explicit conversion)

6
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#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.

6.1.1 {]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.

6.1.2 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≈
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 ¬
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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.

6.1.3. 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.

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.

6.1.4  main() ^Mv-j≥ (The main () function)

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.
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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.

6.1.5 Hcp amXrI t{]m{Kmw (A sample program)

]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.

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.
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6.2 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.

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
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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.

Cu am¿§ \n¿t±-i-ßfpsS D]-tbmKw ASpØ `mK-Øp≈ t{]m{Km-ap-I-fn¬ \nco-
£n-°m-hp-∂Xm-Wv.

6.3. thcn-b-_nfpI-ƒ°v {6.3. thcn-b-_nfpI-ƒ°v {6.3. thcn-b-_nfpI-ƒ°v {6.3. thcn-b-_nfpI-ƒ°v {6.3. thcn-b-_nfpI-ƒ°v {]m-cw-̀ -hn-e- \¬-I¬ ]m-cw-̀ -hn-e- \¬-I¬ ]m-cw-̀ -hn-e- \¬-I¬ ]m-cw-̀ -hn-e- \¬-I¬ ]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.
{]-Jym-]-\ k-a-b-ØpX-s∂ th-cn-b-_n-fn-\v hn-e \¬-Ip--∂Xn-\v {]mcw-` hn-e-\¬-I¬
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(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.

6.4. 6.4. 6.4. 6.4. 6.4. Const- B-Ivkkv- tam-Un-̂ b¿B-Ivkkv- tam-Un-̂ b¿B-Ivkkv- tam-Un-̂ b¿B-Ivkkv- tam-Un-̂ b¿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.

float Pi=3.14;

120

xyz
Nn{Xw 6.1: thcn-b-_n-fn\p

{]mcw-`-hne \¬I¬
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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.

6.5 ssS-∏v tam-Un-̂ -b-dpIƒ 6.5 ssS-∏v tam-Un-̂ -b-dpIƒ 6.5 ssS-∏v tam-Un-̂ -b-dpIƒ 6.5 ssS-∏v tam-Un-̂ -b-dpIƒ 6.5 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-
\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)

tkm v̂‰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.
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char

short int

(short)

int

long int

(long)

float

double

long

double

]´nI 6.1: Um‰ C\-ßfpw ssS∏v tamUn-̂ -b-dp-Ifpw

Character

Short Integer

Integer

Long integer

Floating point number

Double precision

floating point number

Long double precision

floating point number

1 byte

2 bytes

4 bytes

4 bytes

4 bytes

8 bytes

12 bytes

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 with

approximately 7 significant digits

-1.7 × 10+/-308 to +1.7 × 10+/-308 with

approximately 15 significant digits

-3.4 × 10+/-4932 to +3.4 ×10+/-4932 With

approximately 19 significant digits

Name Description Size Range
t]cv hni-Zo-I-cWw hen∏w ]cn[n

6.6 IqSpX¬ Hm∏td‰dpIƒ6.6 IqSpX¬ Hm∏td‰dpIƒ6.6 IqSpX¬ Hm∏td‰dpIƒ6.6 IqSpX¬ Hm∏td‰dpIƒ6.6 IqSpX¬ Hm∏td‰dpIƒ

km[mcWbbn D]tbmKn°p∂ C++ Hm∏td‰dpIƒ \Ωƒ N¿® sNbvXp Ign™p.

t{]m{KmapIsf HXp°ap≈Xm°p∂Xn\v DXIp∂ coXnbnep≈ Nne {]tXyI

Hm∏td‰dpIƒ C++¬ D≠v. Ch c≠v Hm∏tdj\pIsf Iq´ntbmPn∏n°p∂p.

Assk≥sa‚ v Hm∏tdj\pw AcnØsa‰nIv Hm∏tdj\pw Iq´ntbmPn∏n°p∂p.

GXm\pw NneXp am{Xw \Ωƒ ChnsS N¿® sNøp∂p. AcnØsa‰nIv Assk≥sa‚ v,

C≥{Insa‚ v, Un{Insa‚ v F∂o Hm∏td‰dpIƒ Nne DZmlcWßfmWv.

6.6.1 A-cn-Xvsa-‰n-Iv A-ssk≥-sa‚ v Hm-∏-td-‰-dpIƒ

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¬

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
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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.

6.6.2 C≥-{In-a‚ v (++) Un-{In-a‚ v (˛˛) Hm-∏-td-‰-dpIƒ

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

X += 10

X -= 10

X *= 10

X /= 10

X %= 10

AcnXv-sa-‰nIv Xpeyamb Acn-Xv-sa‰nIv
Assk≥sa‚v Hm∏-td-j≥

Hm∏-td-j≥

X = X + 10

X = X - 10

X = X *+ 10

X = X / 10

X = X % 10

]-́ n-I 6.2: C++Hm∏-td‰dpI-fpsS ap≥K-W\m{Iaw.



6. t{]m{KmanMv ˛ Hcp BapJw

173

IqSnb 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-

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.

6.6.3 Hm-∏-td-‰-dp-I-fp-sS ap≥-K-W-\m-{Iaw

]-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 6.3 ¬ \¬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.

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-

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√.
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6.7 C\w am-‰¬6.7 C\w am-‰¬6.7 C\w am-‰¬6.7 C\w am-‰¬6.7 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.

6.7.1 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-
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.

]-́ n-I 6.3: 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)
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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).

6.7.2: _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.

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
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.
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C‚-t‚-j≥

Multiline comment

Single line comment

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;

t{]m{KmapIƒ

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 <iostreamh>  // To use the cout object

using namespace std; // To access cout

int main() //program begins here

{ //The following output statement displays a message

cout << "Smoking is injurious to health";

return 0;

} //end of the program

Hu´v]p´v :

Smoking is injurious to health

C‚t‚j≥ D]tbmKn®p≈ IqSpX¬ DZmlcWßƒ A[ymbw 7 ¬
\¬Inbncn°p∂p.t{]m{Kmw 6.2 c≠v kwJyIƒ C≥]p´mbn kzoIcn®v AhbpsS
XpI {]Z¿in∏n°p∂p. Cu t{]m{Kman¬ A[ymbw A©n¬ ]Tn® {]kvXmh\Iƒ
D]tbmKn®ncn°p∂p.
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t{]m{Kmw 6.2: c≠v ]q¿ÆkwJyIfpsS XpI I≠p]nSn°m≥

#include <iostream>

using namespace std;

int main()

{ //Program begins

/* Two variables are declared to read user inputs and the

variable sum is declared to store the result

*/

int num1, num2, sum;

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;

}

Hu´v]p´v :

Enter two numbers:   5       7

Sum of the entered numbers = 12

\ap°v as‰mcp {]iv\w ]cnKWn°mw.   Hcp Ip´nbv°v aq∂v XpS¿aqey
{]h¿Ø\ßfn¬ e`n® kvtImdpIƒ \¬Inbncn°p∂p. IqSnb kvtIm¿ 20 BWv.
icmicn kvtIm¿ I≠p]nSn°pI.

t{]m{Kmw 6.3 : aq∂p CE kvtImdpIfpsS icmicn Is≠Øm≥

#include <iostream>

using namespace std;

int main()

{

int score_1, score_2, score_3;

bqk¿ \¬Ip∂ Um‰
kvt]bvkv D]tbmKn®v
th¿Xncn®ncn°p∂p

\ap°p sNømw

5.2, 2.7 XpSßnb hyXykvX C≥]p´pIƒ D]tbmKn®v t{]m{Kmw 6.2 d¨ sNøpI.

icnbmb DØcw e`n°p∂pt≠m F∂v ]cntim[n°pI. Cs√¶n¬ Iq´pImcpambn

N¿® sNbvXv {]iv\ ]cnlmcw Is≠ØpI.
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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;

return 0;

}

Hu´v]p´v :

Enter the three CE scores: 17 19 20

Average CE score is: 18.666666

icmicn ImWm\p≈ FIvkv{]j≥ Asska‚ v Hm∏td‰dn (=) s‚ heXp `mKØp

\¬Inbncn°p∂p. Cu FIvkv{]j\n¬ c≠v + Hm∏td‰dpIfpw Hcp / D≠v. / Hm∏-

td‰¿ + Hm∏td‰dnt\°mƒ ap≥KW\ D≈XmbXn\m¬ XpI ImWp∂ {]h¿-Ø\w

{_m°‰n\p≈n¬ \¬Inbncn°p∂p. XpI ImWp∂Xn\p≈ Hm∏d‚pIsf√mw int
Um‰m XcØnep≈XmbXn\m¬ ^ehpw C‚nP¿ Xs∂bmbncn°pw.  Cu C‚nP-
dns\ aq∂v sIm≠v lcn°ptºmƒ ^ew ho≠pw C‚P¿ Xs∂bmbncn°pw. AXp-
sIm≠v t{]m{Kmw 6.3 s‚ Hu´v]p´v 18 Bbncn°pw. CXv IrXya√. BbXn\m¬
lcn°m≥ th≠n ^vtfm´nwKv t]mbn‚ v kwJybmb 3.0 D]tbmKn®ncn°p∂p.
Aßs\ C‚nP¿ ^vtfm´nwKv Xcambn Db¿Øs∏SpIbpw IrXyamb DØcw
e`n°pIbpw sNøp∂p.

Hcp hrØØns‚ Bcw \¬Insb∂ncn°s´. Fßs\bmWv hnkvXo¿Æhpw
Np‰fhpw I≠p]nSn°p∂Xv? hnkvXo¿Æw ImWm\p≈ kq{XhmIyw 

π

r2 Dw Np‰fhv

ImWm\p≈ kq{XhmIyw 2

π

r BWt√m (

π

=3.14). t{]m{Kmw 6.4 Cu {]iv\w
\n¿≤mcWw sNøp∂p.

t{]m{Kmw 6.4 : Hcp hrØØns‚ hnkvXo¿Whpw Np‰fhpw Is≠Øm≥

#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: ";
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Escape sequence
‘\n’ prints a new
line after displaying
the value of Area

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;

}

Hu´v]p´v :

Enter the radius of the circle: 2.5

Area of the circle = 19.642857

Perimeter of the circle = 15.714285

t{]m{Kmw 6.4 s‚ Ahkm\sØ c≠v Hu´v]p´pIƒ hyXykvX sse\pIfn¬
{]Z¿in∏n°p∂p. CXn\p ImcWw FkvtI∏v knIz≥kv IymcIvSdmb '\n'
D]tbmKn®XmWv.

ASpØXmbn \ap°v km[mcW ]eni ImWp∂Xn\p≈ Hcp t{]m{Kmw Xømdm°mw.
{]n≥kn∏¬ Fau≠v, sdbv‰v Hm^v C≥{SÃv, ]ocnUv F∂nh CXnse C≥]p-
´pIfmsW∂v \nßƒ°dnbmat√m.

t{]m{Kmw 6.5 : km[mcW ]eni Is≠Øm≥

#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;

}
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Hu´v]p´v :

Enter the principal amount in Rupees: 100

Enter the number of years for the deposit: 2

Enter the rate of interest in percentage: 10

t{]m{Kmw 6.5 se Ahkm\sØ {]kvXmh\ A©v hcnIfnte°v ]S¿∂ncn°p∂p.
CXv Hcp {]kvXmh\bmWv. CXn\nSbn¬ skantImf≥ D]tbmKn®n´n√msb∂v
{i≤n°pI. t{]m{Kmw {]h¿Øn°ptºmƒ ^ew tamWn´dns‚ sdkeqj≥
A\pkcn®v c≠v hyXykvX hcnIfn¬ {]Z¿in∏n°s∏Sm≥ km[yXbp≠v.

t{]m{Kmw 6.6 Hcp I¨th¿j≥ {]iv\amWv. ChnsS Un{Kn sk¬jyknep≈ Xm]w

^mc≥ lo‰nte°v am‰p∂p.

t{]m{Kmw 6.6 : sk¬jyknep≈ Xm]w ^mc≥ lo‰nte°v am‰m≥

#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;

}

Hu´v]p´v :

Enter the Temperature in Celsius: 37

37 Degree Celsius = 98.599998 Degree Fahrenheit

\ap°dnbmw C++ se Hmtcm IymcIvSdn\pw XØpeyamb ASCII tImUv D≠v. CXv
C‚nP¿ tImUmWv. X∂ncn°p∂ IymcIvSdns‚ ASCII tImUv I≠p]nSn°m≥
\ap°v Hcp t{]m{Kmw FgpXmw.

t{]m{Kmw 6.7 :  IymcIvSdns‚ ASCII  tImUv Is≠Øm≥

#include <iostream>

using namespace std;

int main()

{

char ch;
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 ]T\ t\´ßƒ

Cu A[ym-b-Øn¬ ]q¿Øn-I-c-W-tØmsS ]Tn-Xm-hn\v

$ Um‰ ssS∏v tamUn^bdpIƒ Xncs™Sp°m≥ km[n°p∂p.

$ hnhn[ Hm∏td‰dpIƒ D]tbmKn°m≥ Ignbp∂p.

$ I/O Hm∏tdj\pIƒ \SØm≥ Ignbp∂p.

$ C++ t{]m{Kmans‚ LS\ Xncn®dnbp∂p.

$ t{]m{Kmw FgpXptºmƒ {i≤nt°≠ am¿§ \n¿t±ißƒ e`n°p∂p.

$ C++ IDE D]tbmKn®v sNdnb t{]m{KmapIƒ sNøm≥ km[n°p∂p.

int asc;

cout << "Enter the character: ";

cin >> ch;

asc = ch;

cout << "ASCII value of "<<ch<<"  = " << asc;

return 0;

}

Hu´v]p´v :

Enter the character: A

ASCII value of A = 65

C++ t{]m{Kman¬ IrXyamb Hcp LS\bp≠v. t{]m{Kmw BI¿jIam°m\pw Bibhn-
\nabw Dd∏p hcpØm\pw IrXyamb am¿§ \n¿t±ißƒ ]men°s∏tS≠Xmbn´p≠v.
thcnb_nfpIƒ {]Jym]n°ptºmƒ Xs∂ AXn\p {]mcw` hne \¬tIXm≠n-bn-´p≠v.
'const' BIvkkv tamUn^b¿ D]tbmKn®m¬ thcnb_nfns‚ hmeyp \Ωƒ°v
t{]m{KmaneqsS am‰m≥ km[n°n√. IqSpX¬ sdbv©nep≈ Um‰ ssIImcyw sNøp-tºmƒ
ssS∏v tamUn^bdpIƒ klmbIamIp∂p. ssS∏v tamUn^bdpIƒ {]Jym-]\ kabØv
Um‰ C\Øns‚ IqsS D]tbmKn°p∂p. C++ ¬ AcnØsa‰nIv Hm∏-td‰¿, Assk≥sa‚v
Hm∏td‰¿ F∂nh H∂n®p]tbmKn°m\p≈ kuIcyw D≠v. AcnØsa‰nIv
Hm∏tdj\pIfn¬ \n∂pw Dt±in® ^ew e`n°p∂Xn\v C\w am‰¬ coXnIfpw C++ ¬
D]tbmKn°s∏Sp∂p.

  \ap°v kw{Kln°mw
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em_v {]h¿Ø-\-ßƒ

1. D]tbm‡mhn¬ \n∂v `mcw {Kman¬ kzoIcn®v Intem{Kman¬ {]Z¿in-∏n-

°p∂Xn\p≈ C++ t{]m{Kmw FgpXpI.

2. Xmsg sImSpØncn°p∂ ]´nI {]Z¿in∏n°p∂Xn\p≈ t{]m{Kmw FgpXpI.

2013 100%

2012 99.9%

2011 95.5%

2010 90.81%

2009 85%

(kqN\ : '\n', '\t' F∂nh D]tbmKn®v H‰ Hu v́ {]kvXmh\bn¬ DØcsagpXpI.)

3. \nßfpsS Dbcw ao‰dnepw sk‚oao‰dnepambn kzoIcn®v ASnbnepw C©nep-

ambn am‰p∂Xn\mhiyamb C++ t{]m{Kmw FgpXpI.

(1 ASn = 12 C©v, 1 C©v = 2.54 sk.ao.)

4. {XntImWØns‚ hnkvXo¿Ww ImWphm\p≈ t{]m{KmsagpXpI.

5. km[mcW ]eni, Iq´p]eni F∂nh ImWphm\p≈ t{]m{Kmw FgpXpI.

6. X∂ncn°p∂ UnPns‚ ASCII tImUpw, _m°v kvt]kns‚ ASCII tImUpw
{]Z¿in∏n°phm\p≈ t{]m{Kmw FgpXpI.

(kqN\: _m°vkvt]kns\ ('\b) Hcp int thcnb_nfn¬ kw`cn°pI.)

7. kabw sk°‚n¬ kzoIcn®v hrs:mins:secs F∂ amXrIbn¬ {]Z¿in-∏n-
°p∂Xn\p≈ t{]m{Kmw FgpXpI.

DZmlcWØn\v kabw 3700 sk°‚pIƒ BsW¶n¬ DØcw 1hr:1min:
40secs F∂mbncn°pw.

{ltkzmØc tNmZyßƒ

1. thcnb_nfns‚ Ub\manIv C\njyssekj≥ F∂m¬ F¥v?

2. ssS∏v {]tamj≥ F∂m¬ F¥v?

3. ssS∏v ImÃnßv F∂m¬ F¥v?

amXrI tNmZyßƒ
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eLp D]\ymk tNmZyßƒ

1. GsXms° XcØnep≈ thcnb_nƒ {]Jym]\ßfmWv Xmsg X∂ncn°p∂

t{]m{Kmw iIeØnep≈Xv?

{ int area, length = 10, wideth = 12, perimeter;

area = length * width;

perimeter = 2 * (length + width)

}

2. 'area', 'perimeter' F∂o thcnb_nfpIsf Ub\manIv C\njyssetkj≥

\SØp∂ coXnbn¬ apIfnep≈ t{]m{Kmw iIew ]cnjvIcn°pI.

3. C++ se ssS∏v tamUn^b¿ hniZoIcn°pI.

4. F¥psIm≠mWv C++ ¬ [mcmfw Um‰ C\ßƒ e`yambn´p≈Xv.

5. 'const' F∂ Ioth¿Uns‚ [¿Ωw F¥v?

6. {]oC≥{Insa‚ v, t]mÃv C≥{Insa‚ v F∂o Hm∏tdj\pIƒ hnhcn°pI.

7. C\w am‰¬ coXnIƒ hnhcn°pI.

8. iostream F∂ ̂ b¬ t{]m{Kman¬ Dƒs∏SpØnbn´ns√¶n¬ F¥v kw`hn°pw?

9. main( ) Hcp t{]m{Kman¬ Cs√¶n¬ F¥v kw`hn°pw?

10. Xmsg sImSpØ t{]m{Kmw iIeØnse sX‰pIƒ Is≠ØpI.

(i)  int main() { cout << "Enter two numbers"

cin >> num >> auto

float area = Length * breadth ; }

(ii) #include <iostream>

using namespace;

void Main()

{ int a, b

cin <<a <<b

max=a % b

cout > max

}

11. t{]m{Kman¬ Ia‚pIfpsS D]tbmKw F¥v?
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D]\ymk tNmZyßƒ

1. C++ se hnhn[Xcw {]tbmKßƒ hnhcn°pI.

2. Assk≥sa‚ v Hm∏td‰dns‚ {]h¿Ø\w FgpXpI. AcnØsa‰nIv Assk≥-
sa‚ v Hm∏td‰pIƒ DZmlcWklnXw hniZam°pI.







































































]Ømw ¢mkv ]co£bpsS ̂ ew Adn-bp-hmt\m
]Xns\m∂mw ¢m n¬ {]thi\w In´ntbm
F∂v ]cn-tim-[n-°p-∂-Xnt\m \nßƒ C‚¿s\‰v
D]tbmKn®n´pt≠m? ]Ww ]n≥-h-en°p∂-
Xn\mbn \nßƒ F Sn Fw kµ¿-in-®n´pt≠m?
Iºyq´dn¬ \n∂v ]m´pIƒ, Nn{X-ßƒ, kn\nam-
iIeßƒ F∂nh sk¬-t^m-Wnte°v am‰p-
hmt\m, C‚¿s\‰v D]-tbmKn®v s{Sbn≥ Sn°‰v
_p°v sNøphm-t\m \nßƒ {ian®n´pt≠m? Cu
tNmZyß-fn¬ GsX¶nepw H∂n\v \nßfpsS
DØcw ‘AsX' F∂msW-¶n¬, \nßƒ Iºyq-
´¿ irw-JebpsS tkh\w D]tbmK-s∏SpØn-
bn´p≠v F∂v A\pam-\n-°mw. Iºyq´¿ irwJ-
ebpsS {]h¿-Ø\ßsf-°p-dn®pw AhbpsS
KpWßsf-°p-dn®pam-Wv Cu A≤ym-bØn¬
]Tn°p∂Xv. CtXmsSm∏w Cu taJebn¬ D]-
tbmKn°p∂ hnhn[ D]I-cWßsf°pdn®pw
am[yaß-sf°pdn®pw \ap°v N¿® sNømw.
IqSmsX hnhn[Xcw Iºyq-´¿ irwJeIsf-
°pdn®pw irwJe-I-fneq-sS hn\nabw \SØp-
hm\mh-iy-amb \nbaßsf-°pdn®pw N¿®
sNømw.

8.1 Iºyq´¿ irwJe (Computer network)

Hcp hn\nab Cet{ŒmWnIv  am[ya-ØneqsS

]ckv]cw _‘n∏n®n´p≈ Iºyq´dp-IfpsS-bpw

Iºyq´¿ irwJeIƒ (Computer Networks)

$ irwJebpsS BhiyIX

$ Nne {][m\ ]Zßƒ

Um‰ hn\nab kwhn[m\w (Data Communication System)

hn\nab  am[yaw (Communication Medium)

$ ssKUUv aoUnbw (Guided Medium)

$ A¨ ssKUUv aoUnbw (Unguided Medium)

$ tdUntbm XcwKßƒ D]tbmKn®p≈ hb¿- se v

hn\nab kmt¶XnIhnZyIƒ

Um‰ hn\nab D]IcWßƒ (Data Communication Devices)

$ F≥.-sF.-kn. (NIC), l_v (HUB), kzn®v (SWITCH), dn]o‰¿

(Repeater), {_nUvPv (Birdge), dq´¿  (Router), tK‰vth

(Gagteway)

Um‰ sS¿an\¬ D]IcWßƒ (Data Terminal Equipments)

$ tamUw (Modem), aƒ´nsπIvk¿ (Multiplexer) /Unaƒ´n-

sπIvk¿  (Demultiplexer)

$ irwJe {IaoIcW coXnIƒ (Network Topologies)

$ _kv  (Bus), Ãm¿ (Star), dnMv  (Ring), sajv (Mesh)

hnhn[ Xcw irwJeIƒ

$ ]m≥ (PAN), em≥ (LAN), am≥ (MAN), hm≥ (WAN)

irwJebpsS bp‡ym[njvTnX XcwXncnhpIƒ/hn`P\w

$ ]o¿˛Sp˛]o¿ (Peer - to - peer)

$ ¢b‚v - k¿h¿ (Client - Server)

irwJem s]cpam‰ N´ßƒ/\nbaßƒ (Network Protocol)

$ TCP/IP (HTTP, FTP, DNS)

D]tbm‡mhns\bpw Iºyq´dpIsfbpw  irwJe-bn¬ Xncn®dnb¬

$ MAC hnemkw (MAC Address)

$ sF]n hnemkw (IP Address)

$ bqWnt^mw dntkmgvkv semt°‰¿- (Uniform Resoure

Locator)

{][m\ Bibßƒ

8

 Iºyq´¿ irwJeIƒ
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a‰p Iºyq´nMv lm¿Uvhb¿ D]Ic-Wß-fpsSbpw ({]n‚dpIƒ, kvIm\-dpIƒ, tamUw,
CD s{sUhpIƒ XpSßnbh) Hcp Iq´-amWv Iºyq´¿ irwJe. Cu D]IcWßƒ°v
]ckv]cw hnhcßƒ hn\nabw \SØp-hm\pw, \n¿t±ißƒ  ssIamdphm\pw,
Um‰bpw D]IcWßfpw ]ckv]cw ]¶nSp-hm\pw km[n°p∂p. Hcp irwJebn¬
D≈ Iºyq´dpIsf tI_nfpIƒ, sSen-t^m¨ sse\pIƒ, tdUntbm XcwKßƒ,
C≥{^msdUv XcwK-ßƒ, D]{K-lßƒ ChbntesX¶nepw D]tbmKn®v ]ckv]cw

_‘n∏n°mw.

8.1.1 irwJebpsS BhiyIX (Need for network)

Hcp Iºyq´¿ irwJebv°v DØa DZmlcWamWv C‚¿s\‰v. C-sabn¬, Hm -̈sse≥

]{Xßƒ, tªmKpIƒ, Nm‰nMv C‚¿s\‰v A[njvTnX tkh\-ßƒ XpSßn-bh

C√mØ Hcp temIsØ Ipdn®v \ap°v Nn¥n°phm≥ Ignbn√. ]c-kv]cw _‘n-∏n-

®n-´n-√mØ Iºyq-´-dp-Iƒ D]tbmKn°p∂-Xnt\°mƒ ]eta∑-Ifpw ]ckv-]cw

_‘n∏n® Iºyq´dpIƒ°v D≠v. Ahbn¬ NneXv NphsS tN¿-°p∂p.

$ hn`hw ]¶pshbv°¬  (Resource sharing)

$ hne - {]IS\  A\p]mXw (Price preformance ratio)

$ hnhc hn\nabw (Communication)

$ hnizmkyX (Reliability)

$ hn]peoIcn°phm\p≈ km[yX (Scalability)

hn`hw ]¶pshbv°¬: Iºyq´¿ irwJebn¬ e`yamb lm¿Uvshbdpw tkm^v‰v-

shbdpw  ]¶nSp∂Xns\bmWv hn`hßfpsS ]¶pshbv°¬ F∂Xp-sIm≠v Dt±in-

°p∂Xv. DZmlcWØn\v Hcp Iºyq´dns‚ UnhnUn s{sUhn¬ \n∂mWv Hcp

Unhn-Un bpsS D≈S°w as‰mcp Iºyq´dn¬ D]tbmKn°p∂Xv. AXp--t]mse, a‰v

lm¿-Uvshb¿ D]IcWßfmb  lm¿Uv UnkvIv, {]n‚¿, kvIm\¿, XpSßnb-hbpw

tkm^v‰vshbdpIfmb Aπnt°j≥ tkm^v‰vshb¿, B‚n sshdkpIƒ

XpSßnbhbpw Iºyq´¿ irwJe hgn ]ckv]cw ]¶nSmw.

hne - {]IS\ A\p]mXw: Hcp Iºyq´dn¬ e`yamb hn`hßƒ irwJebnep≈

a‰v Iºyq´dpIfpambn Ffp∏Øn¬ ]¶nSphm≥ Ignbp∂p. ssek≥kp≈ tkm^v‰v-

shb¿ Hmtcm Iºyq´dn\pw hmßp∂Xn\p≈ sNehv AØcw tkm^v‰vshbdns‚

irwJe ]Xn∏pIƒ hmßns°m≠p Ipdbv°phm≥ Ignbpw. hn`hßfpsS CØc-

Ønep≈ D]tbmKw Iºyq´dns‚ {]IS\sØ _m[n°mØ hn[Ønepw, IqSmsX

Ipd™ Nnehn¬, KWyamb em`Ønte°p \bn°p∂ XcØnepw Bbncn°pw.

hnhc hn\nabw:  C-sabn¬, Nm‰nMv, hoUntbm tIm¨s^d≥knMv XpSßnb

tkh\ßfneqsS irwJebnep≈ at‰sX¶nepw D]t`m‡mhpambn hnhc hn\n-

abw \SØphm≥ Iºyq´¿ irwJe klmbn°p∂p. DZmlcWambn e£yÿm\-
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Ønte-°p≈ Zqcw IW°nseSp°msX hfsc thKØn¬ ktµißƒ Ab°p-

hm\pw kzoIcn°p-hm\pw  Ignbp∂p.

hnizmkyX : Iºyq´¿ irwJe D]tbmKn®v H∂ne[nIw Iºyq´dpIfn¬ Bhiy-

amb hnhcßfpsS \nch[n ]I¿∏pIƒ kq£n°phm≥ Ignbp∂p.- DZmlc-W-Øn\v,

Hcp Iºyq´dn¬ kwc£n®n´p≈ C++ ^bepIƒ, Nn{X-ßƒ As√-¶n¬ ]m´pIƒ

F∂nh CtX irwJebnse a‰p Iºyq´dpIfn¬  kq£n°m-hp∂XmWv. Cßs\

kq£n°p∂Xv sIm≠v, GsX¶nepw Iºyq´dn\v XIcmdp≠mbm¬ (icnbmbn

{]h¿Øn°mXncn°pI, bmZr›nIambn ^bepIƒ \„s∏´v t]m-IpI) Cu

^bepIsf Iºyq´¿ irwJebn¬ \n∂pw hos≠-Sp°phm≥ km[n-°p∂p.

hn]peoIcn°phm\p≈ km[yX: Iºyq´¿ irwJebntebv°v Iºyq´dpIfpsS

FÆw Iq´nbpw Ipd®pw irwJebpsS {]h¿Ø\ £aX Db¿Øp-Ibpw XmgvØp-

Ibpw sNømw. CXn\p]pdsa irwJebntebv°v IqSpX¬ kw`cW D]IcWßƒ

Dƒs∏SpØn irwJebpsS kw`cW tijn h¿≤n∏n°mw

8.1.2 Nne {][m\ ]Zßƒ  (Some key terms)

Iºyq´¿ irwJebpambn _‘s∏´ Nne {][m\ ]Zßƒ NphsS hniZam°p∂p.

_m≥UvhnUvØv (Bandwidth) :- _m≥Uv hnUvXv F∂m¬ \n›nX kabØv \n›nX

am[yaØneqsS Abbv°mhp∂ Um‰bpsS AfhmWv. \nßƒ Hcp sslthbneq-

sStbm As√¶n¬ Hcp s]mXptdmUneqsStbm k©cn-°pIbmWv F∂v hnNmcn-

°pI. tdmUns‚ hoXn IqSpt¥mdpw AXneqsS IS∂p- t]mIphm≥ Ignbp∂

hml\ßfpsS FÆw IqSp∂Xmbn ImWmw. am{Xa√ ChnsS CSpßnb tdmUn-

t\°mƒ thK-Øn¬ hml-\-ßƒ°v k©-cn-°mw. AXpsIm≠p Hcp hoXnbp≈

tdmUn\v, CSpßnb tdmUnt\°mƒ _m≥Uv hnUvXv IqSpXemWv F∂v \ap°v

a\knem°mw.

Hcp-irwJebn¬ Iºyq´dpIƒ°nSbn¬ ]camh[n ssIam‰w sNøphm≥ Ignbp∂

Um‰bpsS Afhns\ _m≥UvhnUvØv F∂v ]dbmw. _n‰vkv s]¿ sk°‚ v ({]Xn-

\n-an-j-am-{X-Iƒ) (_n]nFkv) F∂ coXnbn¬ UnPn‰¬ k{ºZmbØn¬ CXns\

Af°p∂p. _m≥UvhnUvXv IqSpXemhptºmƒ Um‰bv°p thKØn¬ k©cn-°phm≥

Ignbp∂p, BbXn\m¬ Hcp {]tXyI kab]cn[n°p-≈n¬ irwJe-bn-eqsS henb

Afhn¬ Um‰ ssIam‰w sNømhp-∂XmWv. DZml-cWØn\v tI_nƒ tamUw

hgnbp≈ C‚¿s\‰v IW£≥ 25 Mbps _m≥Uv hnUvXv \¬Ip∂p.

t\mbvkv (Noise):- Um‰ knKv\ens‚ KpW\nehmcw Ipdbv°p∂tXm, kn·epI-

fpsStbm Um‰bpsS \o°sØ  XSks∏SpØp∂tXm Bb  as‰mcp A\-`n-a-X-amb

Xcw-K-am-Wv ‘t\mbvkv' (Noise). kao]Øp≈ kwt{]£W D]IcW-ßfn¬ \n∂pw,
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a‰p b{¥ßfn¬ \n∂pw tI_nfpIfn¬ \n∂pw, ]pdØp hcp∂ kn·ep-IfmWv
CXn\p ImcWw. Hcp irwJebn¬ (Network) ssIam‰w sNø-s∏-Sp∂ sSIvÃpIƒ,
t{]m{KmapIƒ, Nn{Xßƒ, HmUntbm XpSßnb F√m Um‰tb-bpw t\mbvkv
{]XnIqeambn _m[n°p∂p.

t\mUv (Node): Iºyq´¿ irwJebnte°p t\cń v _‘n∏n-®ń p≈ GXv D]Ic-WsØbpw
(Iºyq´¿, kvIm\¿, {]n≥d¿ apXembh) t\mUv F∂v ]dbp∂p. DZm-lcWambn,
kvIqfn¬ Iºyq´¿ irwJebnte°v _‘n∏n-®ncn°p∂ Iºyq´dpIsf t\mUv F∂mWv
Adnbs∏Sp∂Xv. \ΩpsS Iºyq´dns\ C‚¿s\‰pambn _‘n-∏n°ptºmƒ, B Iºyq´¿
C‚¿s\‰nse Hcp t\mUv Bbn amdp∂p.

8.2 Um‰bpsS hn\nab k{ºZmbw  (Data communication system)

hnhchn\nabØn\pw ]¶pshbv°en\pw th≠n Hcp Iºyq´¿ irwJebnse D]-
IcWßsf hnhn[ coXnbn¬ _‘n∏n®ncn°p∂p. Hcp kwt{]£W am[y-aØneqsS
c≠p D]IcWßƒ XΩn¬ \SØp∂ UnPn‰¬ hnhcßfpsS ssIam-‰sØ
Um‰bpsS hn\nabw AYhm Um‰ IΩyqWnt°j≥ (Data Communication) F∂v
]dbp∂p. Nn{Xw 8.1 ¬ Um‰bpsS hn\nab kwhn[m-\-Øns‚ s]mXp {]m-Xn\n[yw
ImWn°p∂p.

Nn{Xw 8.1: Um‰ hn\nab kwhn[m\w

am[yaw

t{]£-I, kzoI-cW

D]-I-cWw

t{]£-I, kzoI-cW

D]-I-cWw

Hcp Um‰bpsS hn\nab kwhn[m\w \n¿Ωn°p∂Xn\v Xmsg∏dbp∂ A©v

ASnÿm\ LSIßƒ BhiyamWv.

ktµiw (Message) : hn\nabw sNtø≠ {][m\ hnhcßƒ BWv CXv. CXn¬

sSIvÃpIƒ, Nn{Xßƒ, HmUntbm, hoUntbm XpSßnbh Dƒs∏Sp∂p.

\ap°p sNømw

\nßfpsS kvIqfnse Iºyq´¿ irwJebn¬ D]tbmKn®n´p≈ lm¿Uv-

shb-dn-s‚bpw tkm^v‰vshb-dn-s‚bpw ]´nI Xømdm°pI.
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t{]£I≥ (Sender): ktµiw Abbv°phm≥ D]tbmKn°p∂ Iºyq´dns\bpw,

D]IcWßsfbpw, t{]£Is\t∂m, DdhnSw Ft∂m, kwt{]£W kma{Kn Ft∂m

hnfn°mw.

kzoI¿Ømhv (Receiver): kzoI¿Ømhv F∂Xv ktµißƒ kzoIcn°p∂ Iºyq´tdm

A\p_‘ D]IcWßtfm BImw.

am[yaw (Medium):- t{]£I\n¬ \n∂v kzoI¿Ømhntebv°v ktµiw k©cn-°p∂

`uXnI ]mXbmWv CXv. t\mUpIƒ XΩn¬ ]ckv]cw _‘n∏n®ncn°p∂ coXnsb

CXv kqNn∏n°p∂p.

s{]mt´m-t°mƒ (Protocol):-˛ t{]£-I\pw kzoI¿Ømhpw ktµ-i-ßƒ ssIam‰w

sNøp-tºmƒ ]men-t°≠ \nb-a-ßsf t{]mt´mtImƒ (protocol) F∂v hnfn°mw.

8.3   hnhc hn\nab am[yaw (Communication medium)

Hcp D]IcWØn¬ \n∂v as‰m∂nte°p ktµiw hln°phm≥ Ignbp∂ Hcp

am[yaw Ds≠¶n¬ am{Xta Um‰bpsS hn\nab {]{Inb ]q¿ÆamIpIbp≈q. Hcp

Iºyq´¿ irwJebn¬ Um‰ ssIam‰w sNøphm≥ D]tbmKn°p∂ am[yasØ

hnhchn\nab ]mX As√¶n¬ hn\nab am[yaw F∂v hnfn°mw. Hcp Iºyq´¿

irwJebn¬ hnhchn\nabØn\mbn c≠p XcØnep≈ am[yaßsf D]tbm-Kn°mw.

ssKUUv am[y-ahpw A¨ssKUUv am[y-ahpw ssKUUv am[yaØn¬ tI_nfpIƒ

D]tbmKn°p∂p. AsX kabw A¨ssKUUv am[yaØn¬ tdUntbm XcwKßƒ,

ssat{Imthhv XcwKßƒ A√¶n¬ C≥{^m-sdUv XcwKßƒ F∂nhbmWv Um‰

Abbv°phm\mbn D]tbmKn°p∂Xv.

83.1 ssKUUv am[yaw  (Guided Medium (wired))

tImbmIvkn¬ tI_nƒ (Coaxial cable), SznÃUv s]b¿ tI_nƒ (Twisted pair cable),

H]v‰n°¬ ss^_¿ tI_nƒ (Optical fibre cable) F∂nh Iºyq´¿ irwJebn¬ Um‰

ssIamdphm\mbn  D]tbmKn°p∂ ssKUUv am[yaßfmWv.

a.  SznÃUv s]b¿ tI_nƒ (CuX¿s\‰v tI_nƒ) (Twisted pair cable (Ethernet

calbe)

sNdnb Iºyq´¿ irwJebv°v A\ptbmPyhpw, G‰hpw hym]Iambn D]tbmKn-

bv°p∂XpamWv Cu am[yaw. hyXykvX \ndßƒ sIm≠v Xncn®-dnbphm≥ Ign-

bp∂ \mev tPmUn hbdpIsf Hcp IhNw sIm≠v kwc£n®p sIm≠p≈ cq]I-

ev]\bmWnXv. SznÃUvs]b¿ c≠p XcØnemWv D≈Xv 1) A¨-jo¬Õv SznÃUv

s]b¿ ((Unshielded Twisted Pair  (UTP )), 2) jo¬Õv SznÃUv s]b¿  (Shielded  Twisted Pair)

(STP) F∂pw



224

8. Iºyq-´¿ irwJ-e-Iƒ

A¨jo¬UUv SznÃUv s]b¿ (Unshielded Twisted Pair (UTP)): - t]cp t]mse Xs∂

IhNw C√mØ Xcw tI_nƒ BWnXv.

CXns‚ {][m\ khntijXIƒ

$ hfsc Ipd™ sNehn¬ sNdnb irwJeIƒ  \n¿Ωn°mw.

$ I\w Ipd™Xpw hg°ap≈Xpw Bb tI_nfmWv.

$ hfsc Ffp∏Øn¬ irwJem D]Ic-W-ßsf _‘n∏n°mw.

$ 100 m  ZqcØn¬ hsc Um‰sb hln®p sIm≠v t]mIphm\p≈ Ignhv D≠v

jo¬UUv SznÃUv s]b¿ (Shielded Twisted Pair (STP)): UTP tI_nfns\ t∏mse
Xs∂bmWv F¶nepw STP bn¬ tPmUnIfmb hbdpIsf s]mXn™p kq£n°p∂p.
UTP tI_nfns\ t]mse ]n∂oSv F√m‰ns\bpw s]mXn™p sIm≠v Hcp IhNhpw
D≠mIpw.

CXns‚ {][m\  khntijXIƒ

$ t\mbnkv (Noise) \v FXnsc i‡amb
{]Xntcm[ kwhn[m\amWv Cu tI-
_nfn\v D≈Xv.

$ CXn\v UTP tI_nfnt\°mƒ hne
IqSpX¬ BWv.

$ UTP tI_nfpambn XmcXayw sN-øp-

tºmƒ STP tI_nƒ ÿm]n°p-hm≥

{]bmkamWv.

Nn{Xw 8.3: FkvSn]n tI_nfpw
RJ-45 IWŒdpw

Nn{Xw 8.2:  UTPtI_nfns‚ {][m\ `mKßƒ ImWn®ncn°p∂p.

tPmUn-Iƒ

tI_nƒ Ih-Nw

NmeIw

C≥kp-te-‰¿



225

8. Iºyq-´¿ irwJ-e-Iƒ

RJ45 F∂ IWŒ¿ D]tbmKn®mWv UTP/STP tI_nfpIƒ Iºyq´dpambn

_‘n∏n®ncn°p∂Xv.

b. sImbmIvknb¬ tI_nƒ (Coaxial cable)

Hcp sImbmIvknb¬ tI_nfns‚ Dƒ`mKØv Hcp NmeIsØ s]mXn™p sIm≠v

Hcp C≥kpte‰¿ Syq_pw ho≠pw AXns\ s]mXn™p sIm≠v Hcp NmeIhpw

(jo¬Uv) D≠mbncn°pw. CXn\p ]pdsa Hcp {]Xntcm[ IhNhpw IqSn ImWpw.

Nn{Xw 8.4 sImbmIvknb¬ tI_nfns‚ LS\ Nn{XoIcn-®ncn°p∂p.

sImbmIvknb¬ tI_nfns‚ khntijXIƒ.

$ Zo¿L ZqctØ°v (GItZiw 185 m

apX¬ -500 m hsc) H‰bSn°v Um‰sb

hln®p sIm≠v t]mIphm≥ Ignbpw.

$ hfsc Db¿∂ _m≥UvhnUvXv BWv

D≈Xv.

$ ]pdwN´ (IhNw) D≈XpsIm≠v

hfsc Ipd™ tXmXnep≈ sshZyp-

XIm¥nI XcwKßfpsS XS s∏Sp-

Ø¬ am{Xta D≠mIp∂p≈q.

$ SznÃUv s]b¿ tI_nfnt\°mƒ I\w IqSnb cq]Iev]\bmWv.

$ SznÃUv s]b¿ tI_nfnt\°mƒ hg°w hfsc IpdhmWv.

$ SznÃUvs]bdpambn XmcXayw sNøptºmƒ ÿm]n°phm≥ {]bmkamWv.

c.  H]v‰n°¬ ss^_¿ tI_nƒ (Optical fibre cable)

Um‰sb {]Imi IWnIm cq]Øn¬ Hcp \ofw IqSnb I\w Ipd™ •mkv Syq_n-

eqsS ISØnhnSp∂ cq]Iev]\bmWv H]v‰n°¬ ss^_dpIƒ-°p≈Xv. {]Imi-

Øns‚ thKXbn¬ Um‰sb hfsc ZqctØ°v kwt{]£Ww sNøphm≥ Ignbp∂p.

Nn{Xw 8.5  H]v‰n°¬ ss^_dns‚ {][m\ `mKßƒ ImWn®ncn°p∂p.

Nn{Xw 8.4: sImbmIvknb¬  tI_nƒ

 tIm∏¿h-b¿

 C≥kp-te-j≥

tIm∏¿h-b¿ sajv

 ]pdw IhNw

Nn{Xw 8.5: H]v‰n°¬ ss^_¿

¢mUnwKv IhNw tIm¿
ss^_-dn\v _ew

\¬Ip-∂h

tI_nƒ IhNw
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H]v‰n°¬ ss^_dn\v  Xmsg∏dbp∂ `mKßƒ D≠v.

$ tIm¿: a[y`mKØp IqSn {]Imiw IS∂p t]mIp∂ I\w Ipd™ •mkns‚

IpgemWv CXv.

$ ¢mUnMv : tIm¿ `mKsØ s]mXn™p sIm≠v {]ImisØ tImdn\p≈nte°p

Xs∂ {]Xn^en∏n°p∂ ]pdw `mKamWv CXv.

$ tIm´nMv :- Cu¿∏Øn¬ \n∂pw, XIcmdn¬ \n∂pw kwc£n°p∂Xn\mbn´p≈

tI_nfns‚ πmÃnIv IhNamWv CXv.

\qdpIW°nt\m Bbnc°W°nt\m Bb H]v‰n°¬ ss^_¿ tI_nfpIsf

s]mXn™ncn°p∂ IhNsØ Pm°‰v F∂v hnfn°p∂p.

A¿≤NmeI D]IcWßfmb sse‰v Fan‰nMv UtbmUpIƒ (LED) tek¿

UtbmUpIƒ F∂nh D]tbmKn®v D¤h ÿm\Øpsh®p H]v‰n°¬ {Sm≥-kvan‰¿,

sshZypX XcwKßsf {]Imi XcwKßƒ B°n am‰p∂p (tamUptej≥). adp`mKØv,

t^mt´m Un‰Œ¿ ASßnb  H]v‰n°¬ dnkoh¿, {]Imi XcwKßsf t^mt´m

Ce{Œn°v {]`mhw D]tbmKn®v XncnsI sshZypX XcwKßƒ B°n am‰p∂p

(UotamUptej≥). tek¿ UtbmUpIƒ°p Zqc]cn[nbpw, ssIam‰ thKXbpw

LED UtbmUpItf°mƒ IqSpX¬ BWv .

Hm]v‰n°¬ ss^_¿ tI_nfns‚  khntijXIƒ

$ Db¿∂ _m≥Uv hnUvØn¬ i–hpw, hoUntbmbpw Um‰bpw ssIamdp∂p

$ H‰bSn°v Um‰sb Zo¿L ZqctØbv°v FØn°p∂p.

$ Um‰ ssIam‰w sNøphm≥ {]Imi IWnIIƒ D]tbmKn°p∂Xn\m¬ ssh-

ZypX Im¥nI XcwKßfpambn Hcp IqSnt®cepw \S°p∂n√.

$ Iºyq´¿ irwJebv°p e`yambXn¬ sh®v G‰hpw sNethdnbXpw Imcy-£aX

IqSnbXpamb am≤yaamWnXv.

$ ]cn]me\hpw ÿm]n°epw (Maintenance and installation) {]bmkIchpw

k¶o¿WhpamWv.

8.3.2 A¨ ssKUUv aoUnbw (hb¿c-lnXw) (Unguided medium (Wireless))

sshZypXIm¥nI XcwKßƒ BWv hb¿se v hnhchn\nabØn\mbn Iºyq´¿

irwJebn¬ D]tbmKn°p∂Xv. XcwKssZ¿LysØ tl¿Svkv (Hetrz (Hz) )¬ BWv

IW°m°p∂Xv. Nn{Xw 8.6 -¬ Bhr-Ønsb ASnÿm\am°n hnhn[ Xcw

sshZypXIm¥nIXcwKßƒ ImWn®ncn°p∂p. Cu hn`mKØn¬ hb¿ekv  hnhc

hn\nabØn\mbn, tdUntbm XcwKßfpw ssat{Im Xcw-K-ßfpw C≥{^msdUv

XcwKßfpamWv D]tbmKn°p∂Xv F∂v \ap°v a\- n-em-°mw.
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a. tdUntbm XcwKßƒ (Radio waves)

tdUntbm XcwKßfpsS BhrØn  3 KHz apX¬ 3 GHz hscbmWv. tdUntbm
XcwKßƒ {lkz / Zo¿L Zqc kwt{]£WØn\p D]tbmKn°p∂p. CØcw
XcwKßsf hfsc Ffp∏Øn¬ D¬∏mZn∏n°mw F∂Xn\v ]pdsa Ahbv°p
XS ßƒ adnIS°phm\p≈ Ignhpw D≠v. C°mcWØm¬ hnhchn-\nab-Øn\mbn
F√m taJebnepw (sI´n-S-ßƒ°v D≈nepw ]pd-Øpw) tdUntbm Xcw-Kßƒ
D]tbmKn°p∂p. tImUvekv t^m¨, AM, FM tdUntbm kwt{]£Ww, samss_¬
t^m¨ XpSßnbhbn¬ tdUntbm XcwKßƒ BWv D]tbmKn-°p∂Xv.

tdUntbm XcwKßfpsS  hnhchn\nab khntijXIƒ

$ F√m Znibnte°pw tdUntbm XcwKßƒ°v k©cn°m≥ Ignhp≈Xn\m¬,

kzoIcn°phm\pw {]km-cWw sNøphm\pw D]tbmKn°p∂ D]IcWßƒ

t\¿°pt\¿ hcWsa∂n√.

$ hb¿ A[n-jvTnX am[yahpambn XmcXayw sNøptºmƒ CXn\v sNehv IpdhmWv.

Nn{Xw 8.6 : sshZypX Im¥nI h¿Æ-cmPn (kvs]Iv{Sw)

tdUntbm ssat{Im-thhv C≥{^m sdUv Aƒ{Sm-ssh-e‰v  FIvktd

`qan-bpsS A¥-co-£-

Øn -eqsS IS∂p

t]mIp-∂h

 KmamtdhnIn-cW Xcw-K-

ssZ¿Lyw (m)

BhrØn (Hz)

Nn{Xw 8.7 : tdUntbm XcwK {]k-cWw

tdUntbm XcwKw

ImWm≥
Ign-bp-∂Xv
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$ an° hkvXp°ƒ°p≈neqsSbpw IS∂p t]mIphm\p≈ Ignhp≠v.

$ {]kmcWsØ tamt´mdpIfpw Ce{Œn°v D]IcWßfpw kzm[o\n°m≥ km[y-

Xbp≠v.

$ kpc£nXXzw Ipd™ hn\nab coXnbmWv.

$ tdUntbm XcwKßfpsS D]tbmKØn\v _‘s∏´ A[nImcnIfpsS A\p-hmZw

BhiyamWv.

b. ssat{Im XcwKßƒ (kq£-a-X-cwKw) (Micro waves)

ssat{Im XcwK-ßfp-sS

BhrØn 300 MHz

(0.3GHz) apX¬ 300 GHz

hsc-bmWv. ssa-t{Im

Xcw-Kßƒ t\¿-tc --J-

bn¬ k©cn°p-∂Xpw

Jc]Zm-¿Y-ßƒ-°p≈n-

eqsS I-S∂p t]m-Im-Ø-

Xpw BWv. BbXn-\m¬

hfsc Dbcw IqSnb Sh-

dpIƒ D≠m°n AXn\p

apIfn¬ ssat{Imthhv

B‚n\Iƒ Dd∏n®mWp

Zo¿L Zqc {]k-cWw km[yam°p∂Xv. XcwKßƒ t\¿-tcJbn¬ k©cn-°p-

∂Xn\m¬ {]k-cWw sNøp∂Xn\pw kzoIcn°p-∂Xn\pw D≈ B‚n\Iƒ ]ckv-

]cw A`napJambmWv ÿm]n®ncn°p∂Xv. c≠p ssat{Im-thhv ShdpIƒ XΩnepff

AIew \n›bn-°p∂Xv XcwKßfpsS Bhr-Ønbpw  ShdpIfpsS Dbchpw A\p-

kcn®mWv. Nn{Xw 8.9- bn¬ Hcp ssat{Imthhv {]k-cW kwhn-[m-\-Øns‚ ̀ mKßƒ

Nn{XoIcn-®n-cn°p∂p.

{]k-cW/ kzoI-cW B‚n\{]k-cW/ kzoI-cW B‚n\

ë{Sm≥kn-h¿

Nn{Xw 8.9: ssat{Im-thhv {]k-cWw

ë{Sm≥kn-h¿

AhrØn

XcwKssZ¿Lyw

sSen-t^m¨ sse≥ AM tdUntbm t{_mUvImÃv TV

D]-{Kl Uu¨en-¶v
Nn{Xw 8.8:  tdUntbm hnh-c-hn-\n-ab kvs]Iv{Sw
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Nn{Xw 8.10 :  C≥{^msdUv  {]k-cWw

ssat{Imthhv kwt{]£WØns‚ khntijXIƒ

$ htb¿Uv am[yhpambn XmcXayw sNøptºmƒ CXn\v sNehv IpdhmWv

$ ZpjvIcamb `q{]tZißfn¬  kpKaamb hnhc hn\nabw km[yamIp∂p

$ {]km-cWw t\¿tcJbn¬ BbXn\m¬ {]kcW D]IcWhpw kzoIcW D]Ic-

Whpw A`napJambnØs∂ ÿm]n°Ww.

c   C≥{^msdUv XcwKßƒ (Infrared waves)

C≥{^msdUv XcwKßƒ

300  GHz apX¬ 400 THz

hsc BhrØn-bp-≈-h-

bmWv {lkz-Zqc kwt{]-

£-W-Øn-\mWv CXv D]-

tbm-Kn°p-∂Xv (GI-tZ-

iw 5m). Bπnt°-j\p-

Isf  \nb-{¥n°p-hm\pw

h ne -b nc p -Øp -hm\pw

IqSmsX hnhn[-XcØn-

ep≈ hb¿-se v hnh-

chn-\nabØn\pw CXv

D]tbm-Kn-°p∂p.

hnhn[ Km¿lnI hnt\mZ D]IcW-ß-fnse dntam´pIƒ, tIm¿Uv-sekv aukv,

A\[nIrXambn IS∂pIbdp∂Xv {i≤bn¬s∏SpØp∂ D]IcWßƒ XpS-

ßnbhbn¬ C≥{^msdUv XcwKßƒ D]tbmKn°p∂p. (Nn{Xw 8.10 ]cntim-[n°pI)

C≥{^msdUv XcwKßfpsS khntijXIƒ

$ t\¿tcJbnep≈ hnhc hn\nabw \S°p∂Xn\m¬, hnhcßƒ tNm¿Ø-

s∏Sp∂n√.

$ c≠p D]IcWßƒ°v am{Xta Hcp kabØp hnhc hn\nabw \SØphm≥

km[n°q.

$ Jc ]Zm¿∞ßsf adnIS°phm\p≈ Ignhn√ (dntam v́ I¨t{Smfn\pw  Sohnbv°pw

CSbn¬\n∂p sIm≠v dntam´v I¨t{Smƒ  {]h¿Øn°p∂pt≠m F∂v

]cntim[n°mhp∂XmWv).

$ FØns∏Smhp∂ Zqcw IqSpt¥mdpw XcwKtijn Ipdbp∂p.
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Nn{Xw 8.11 : ªq˛-SqØv {]k-cWw

8.3.3 tdUntbm XcwKßƒ D]tbmKn®p≈ hb¿clnX hn\nab kwhn[m\w
(Wireless communication technologies using radio waves)

 a. ªqSqØv  (Bluetooth)

tdUntbm XcwKßƒ BWv ªq SqØv kw-

hn[m\Øn¬ D]tbmKn°p∂Xv. CXns‚

BhrØn 2.402 GHz apX¬ 2.480 GHz  hsc-bmWv.

{lkz Zqc hnhc hn\na -bØn\v D]-

tbmKn°p∂ hb¿ekv D]Ic-Wßfn¬

(GItZiw 10m) CXv D]tbm-Kn-°p∂p. sk¬-

t^m¨, em]vtSm]v, aukv, Iot_m¿Uv,

Sm_vse‰pIƒ, slUvsk‰v, Iymad, F∂nh

ªqSqØv D]tbmKn°p∂ Nne D]IcW-ßƒ

BWv. (Nn{Xw 8.11  ]cntim[n°pI.)

ªqSqØns‚ hn\nab khntijXIƒ

$ hnhchn\nabw \S-Øp-hm≥ t\¿tc-J-bn¬ {]k-cW D]-I-c-W-ßƒ ÿm]n-
t°≠ Bhiy-an-√.

$ ªqSqØv D]tbmKn®v Htc kabw F´p D]IcWßtfhsc _‘n∏n-°mw.

$ thKXIpd™ hn\nab am¿KamWv CXv (1 Mbps hsc).

b. ssh-̨ ss^ (Wi-Fi)

tdUntbm XcwKßƒ D]tbmKn®v BWv ssh˛-ss^  irwJe {]h¿Øn°p∂Xv.

sk¬t^m¨, sSenhnj≥, tdUntbm XpSßnb D]IcWßfn¬ hnhcßƒ

ssIam‰w sNøphm≥ ssh-˛ss^ D]tbmKn°p∂p. ssh˛ss^ irwJebn¬ D]-

tbm-Kn°p∂ tdUntbm XcwKßfpsS BhrØn 2.4GHz  apX¬ 5 GHz  hscbmWv.

hb¿se v irwJebn¬ CcpZniIfnte°pw D≈ hnhchn\nabamWv \S°p∂Xv.

Iºyq´dn¬ D≈ hb¿se v AUm]v‰¿ Um‰sb tdUntbm XcwKßƒ B°n

am‰pIbpw Ahsb Hcp B‚n\ D]tbmKn®v kwt{]£Ww sNøpIbpw sNøp∂p.

hb¿sekv dq´¿ Chsb kzoIcn®v ]cnh¿-Ø\w sNøp∂p. ]cnh¿Ø\w sNø-

s∏´ Um‰sb C‚¿s\‰ntet°m, irwJebn--tet°m Hcp htb¿Uv CuX¿s\‰v

(ethernet) /hb¿se v IW£≥ hgn Abbv-°s∏Sp∂p. CXp-t]mse C‚¿s\‰v

hgn e`n-°p∂ Um‰ dq´¿ hgn-I-S∂p t]mIp-Ibpw, Ahsb tdUntbm Xcw-Kßƒ

B°n Hcp Iºq-´-dn¬ D≈ hb¿e v BUm-]v‰¿ kzoI-cn-°p-∂Xv Nn{Xw 11.12 ¬

kqNn-∏n-®n-cn-°p-∂p. Ct∏mƒ Cu kmt¶XnIhnZy em]vtSm∏nepw sUkvtŒm∏nepw

C‚¿s\‰v IW£≥ ]¶nSphm≥ hym]Iambn D]tbmKn°p∂p.



231

8. Iºyq-´¿ irwJ-e-Iƒ

sshss^ t^m¨
]n kn sUkvIv-tSm∏v sshss^ kw`-cW

D]-I-cWw

Cs‚¿s\‰v

tI_nƒ/ G Un-
Fkv F¬
tamUw

ssh-˛ss^ {]kcWØns‚ khntijXIƒ

$ D]IcWßƒ XΩnep≈ t\¿ImgvN ChnsS Bhiyan√.

$ kwt{]£WØns‚ thKX 54Mbps hscbmWv.

$ Htc kabw IqSpX¬ D]IcWßsf ssh ss^ D]tbmKn®v _‘n∏n°mw.

$ 114m (375 ASn) hscbp≈ hn\nabØn\v D]tbmKn°p∂p.

c. ssh˛amIvkv (Wi-MAX)

thƒUv sshUv C‚tdm∏d_nfn‰n t^m¿ ssat{Imthhv AIvkkv (ssh˛amIvkv)s‚

ASnÿm\w 802.16e BWv. t{_mUv_m≥Uns‚bpw hb¿se ns‚bpw khn-

tijXIƒ kwtbmPn∏n®mWv ssh˛amIvkn\p cq]w sImSpØncn°p∂Xv. ssh˛

amIvkns‚ BhrØn 2GHz apX¬ 11 GHz hscbmWv. ssh˛amIvkv AXnthK-Ønepw

Zo¿L ZqcØnepw C‚¿s\‰v D]tbmKw km[yam°p∂p (\KcØnepS-\ofw).

ASnÿm\XeØn¬ ssh amIvkn\p c≠v XcØnep≈ k÷oIcWßƒ BWv

D≈Xv. tkh\ZmXmhv kmt¶XnIhnZy hn\ykn°p-hm≥ Bbn Hcp {]tXyI

taJebn¬ D]tbmKn®ncn°p∂ D]IcWßfpw, D]t`m‡mhv ÿm]n®ncn°p∂

kzoIcW D]IcWßfpw tN¿∂XmWv s_bvkv kvt‰j≥.  ssh˛amIvkv {]kc-

W-Øn\v D]tbmKn°p∂  ASnÿm\ D]IcW-ßƒ NphsS  Nn{Xw 8.13 Nn{XoIcn-

®ncn°p∂p.

t\m v́_p°v

Nn{Xw 8.12: ssh˛ss^ {]k-cWw
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ssh˛amIvkv kwt{]£WØns‚ khntijXIƒ

$ 100 IW°n\v D]t`m‡m°ƒ°v Hcp kwt{]£W \nebhpambn _‘s∏-

Sphm≥  Ignbp∂p.

$ 45 KM ]cn[nbn¬ 70 Mbps hsc thKØn¬  hnhchn\nabw \S°p∂p.

$ D]IcWßƒ XΩn¬ t\¿tcJbn¬ D≈ hn\nabw ChnsS Bhiyan√.

$ kwt{]£WsØ ag, Im‰v XpSßnb {]XnIqe Imemhÿ XS s∏SpØp∂p.

$ AanXambn Du¿Pw D]tbmKn°p∂p.

$ ÿm]n°phm\pw {]h¿Øn∏n°phm\pw D≈ Db¿∂ sNehv.

d.  D]{Kl kwt{]£Ww (Satellite link)

Zo¿LZqc hn\nabØn\v D]{KlirwJe D]tbmKn®v Um‰m ssIam‰w sNøs∏-

Sp∂p. km[mcWbmbn Um‰ t\¿tcJbn¬ BWv k©cn°p∂Xv, BbXn\m¬

`qansb hew sh®v hnZqcXbn¬  D≈ Dt±iy e£yØn¬ FØphm\p≈ Ignhv

Um‰bv°v D≠mhn√. Cßs\bp≈ kµ¿`ßfn¬ Um‰sb `qÿnc D]{Klß-

fnte°v Abbv°pIbqw, D]{Klw ASpØ D]{Klßfn-tet°m, hnZqcXbnep≈

e£yØntet°m FØn°pIbpw sNøp∂p. `qanbpsS {`aW]YØn¬ AtX

Znibnepw {`aW thK-X-bnepw k©cn°p∂ D]{Klßsf `qÿnc D]{Klßƒ

F∂v ]dbp∂p. CØcØnep≈ D]{Klßƒ `qan°v apIfn¬ \n›nX ÿm\-

ØpXs∂ ÿncambn ImWs∏Sp∂p. Cu D]{Klßfnse  Cet{ŒmWnIv D]Ic-

Wßƒ Bb {Sm≥kvt]m≠dpIƒ D]tbmKn®v Um‰ kzoIcn°pIbpw, XcwKß-

fpsS i‡n h¿≤n∏n®v (Bwπn-ss^-bn-Mv), `qanbnte°v ]p\xkwt{]£Ww \SØp-

Ibpw sNøp∂p.

Nn{Xw 8.13 : ssh˛amIvkv kwt{]-jWw

tlmwirw-Je

H]v‰n-°¬

tI_nƒ

t_bvkv

tÃj≥

C‚¿s\‰vC‚¿s\‰v _m°v t_m¨

H]v‰n-°¬ tI_nƒ

t]m¿ -́_n¬

t{_mUv_m≥Uv

hyh-km-b-ime
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 Nn{Xw 8.14 : D]-{K-l kwt{]-jWw

`qan-bn¬ \n∂pw D]{KlØnte°p XcwKßsf Abbv°p∂Xns\ A]v en¶v

F∂pw. D]{KlØn¬ \n∂v `qanbnte°v kwt{]£Ww sNøp∂Xns\ Uu¨

en¶v F∂pw ]dbp∂p. H∂n¬ IqSpX¬ ssat{Im thhv Bh¿Øn XcwKßƒ D]{Kl

kwt{]£WØn\mbn D]tbmKn°p∂p. A]v en¶n\p th≠n D]tbmKn-°p∂

BhrØn 1.6GHz apX¬ 30.0 GHz hscbpw Uu¨ en¶n\p th≠nbp≈Xv 1.5 GHz

apX¬ 20 GHz hscbpamWv. Uu¨ en¶ns‚ BhrØn A]ven¶nt\°mƒ Ipdhm-

bncn°pw.

D]{Kl kwhn[m\w sNethdnbXmWv, ]s£ hfsc IqSnb hym]vXnbn¬ tkh-

\w e`yam°phm≥ Ignbpw. ]e cmPy-ß-fnepw km[mcW, k¿°mcpIfpsStbm,

k¿°m¿ AwKo-Icn-®ÿm]\ßfpsStbm \nb{¥WØnembncn°pw hm¿Øm-

hn\nab D]{Klßƒ.

D]{Kl kwt{]£WØns‚ khntijXIƒ

$ hfsc henb hym]vXnbn¬ D]{Klßƒ D]tbmKn®v hnhc hn\nabw \SØp-

hm≥ km[n°p∂p.

$ Cu kwhn[m\w sNethdnbXmWv.

$ \nba]camb AwKoImchpw A\paXnbpw BhiyamWv.

kwt{]-£W

tI{µw
kzoI-cW tI{µw

A]ven¶v

6GHZ

Uu¨en¶v

4GHZ

D]-{Klw
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8.4 Um‰ hn\nab D]IcWßƒ (Data communication devices)

Iºyq´dpw hn\nab am[yahpw XΩnep≈ kº¿°-ap-J- (interface) ambn Hcp Um‰
hn\nab D]IcWw {]h¿Øn°p∂p. Cu D]IcWßƒ D]tbmKn®v Um‰
XcwKßsf kwt{]£Ww sNøphm\pw, kzoIcn°phm\pw, i‡n Iq´phm\pw hnhn[
hn\nab am[ya irwJeIƒ  D]tbmKn®v hgnXncn®p hnSphm\pw Ignbp∂p

8.4.1 s\‰vh¿°v C‚¿t^kv Im¿Uv (Network Interface Card (NIC))

Iºyq´¿ irwJebnte°v Hcp Iºyq´dns\ _‘n∏n°phm\pw hnhc hn\nabw
\SØphm\pw {]m]vXam°p∂ D]IcWamWv  NIC.  Iºyq´dn\pw irwJebv°pw

1. Um‰bpsS hn\nab hyhÿbv°v  Bhiyamb LSIßƒ Gh?

2. hn`hßfpsS ]¶nS¬ (resource sharing) \n¿hNn°pI.

3. Iºyq´¿ irwJebn¬ D]tbmKn°p∂ c≠p hyXykvX hn\nab am[yaßƒ

GsXms°?

4. UTP/STP  tI_nfns\ Iºyq´dpambn _‘n∏n°phm≥ D]tbmKn°p∂ IW-IvS¿

GXv?

5. hfsc ZqctØ°v {]Imi XcwKßƒ D]tbmKn®v Um‰ XcwKßƒ Ab-°phm-

\p≈ ssKUv am[yaamWv .

6. AM/FM tdUntbm kwt{]£WØn\pw samss_enepw hn\n -a -b-Øn\mbn

D]tbmKn°p∂ am[y-aamWv 

7 Sohnbnse dntam´v I¨t{Smƒ, aukv XpSßnbhbn¬ D]tbmKn°p∂ am[yaamWv

.

8. kwt{]£W D]IcWßƒ XΩn¬ t\¿tcJ ImgvN Bhiyan√mØ {lkzZqc

hn\nab kmt¶XnIhnZybmWv .

9 sNethdnbXpw F∂m¬ a‰p hb¿se v kmt¶XnIhnZytb°mƒ IqSpX¬ hym]v-

Xnbn¬ tkh\w \SØphm≥ Ignbp∂Xpamb hnhchn\nab kmt¶XnIhnZybmWv

.

kzbw hne-bn-cpØmw

\ap°p sNømw

C≥Ãn‰yq´v Hm^v Ce{Œn°¬ B≥Uv Cet{ŒmWnIvkv F©n\o-tbgvkv F∂

kwLS\ \n¿hNn® hb¿sekv t{_mUv-_m≥Uv kmt¶Xn-IXbpsS ASnÿm\

\n¿hN\amWv IEEE 802.16e F∂Xv. hb¿sekv sat{Sms]m-fn‰n≥ Gcnb

irwJebpsS ASnÿm\ \n¿hN\w \¬-Iphm\mWv 1999 -¬ Cu kwLS\

cq]oIrXambXv.
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CSbnep≈ lm¿Uvshb¿ C‚¿t^kv D]IcWambn CXv {]h¿Øn°p∂p. CXv
Iºyq´dnse {]tXyI `mKamtbm aZ¿t_m¿Uns‚  `mKamtbm ÿm]n®ncn-°p∂p.
Iºyq´¿ irwJ-ebnte°p Um‰sb k÷am°phm\pw Abbv°phm\pw, kzoIcn-
°phm\pw \nb{¥n°phm\pw NIC bv°p Ignbpw. Um‰sb \nb{¥nX cq]Ønep≈
LSIßfm°n am‰pIbpw, s{]mt´m-t°m-fn\p hnt[-bambn ]cnh¿Ø\-s∏SpØn,
Abbvt°≠ am[yaØnte°v, ta¬hnemkw Xncn-®dnbp-hm\p≈ Ignhp≠m°n
\¬IpIbpw sNøp∂p.

Nn{Xw. 8.15 (a) : NIC Im¿Uv Nn{Xw. 8.15 (b) : hb¿e v NIC Im¿Uv

Nn{Xw 8.15(a), 8.5(b) F∂nhbn¬ bYm{Iaw Hcp NIC Im¿Uns‚bpw Hcp hb¿-
se v NIC Im¿Uns‚bpw Nn{Xßƒ sImSpØncn°p∂p. Nne  NIC  Im¿UpIƒ
tI_nƒ D]tbmKn®pw (Ethernet), NneXp tI_nƒ C√msXbpw (Wi-Fi) {]h¿-Øn°p∂p.
tI-_nƒ irwJebnte°p≈ Pm°pIƒ BWv CuX¿s\‰v NIC bn¬ D≈Xv. F∂m¬
hb¿c-ln-X-amb hn\n-a-bØn\p≈ _n¬‰v˛C≥˛{Sm≥kv-an‰dpIfpw doknhdp-Ifpw
B‚n\bpamWv ssh˛-ss^ NIC bn¬ D≈Xv. NIC bv°v 1Gbps thKXbn¬ Um‰
ssIam‰w sNøphm≥ Ignbp∂p.

8.4.2 l_v  (Hub)

Hcp htb¿Uv iyJ-e-bn¬ Dƒs∏´ncn°p∂  Iºyq´-dpIsfbpw D]IcWßsfbpw
]ckv]cw _‘n∏n-°phm≥ D]tbmKn°p∂ D]IcWamWv l_v. sNdpXpw efnXhpw
\njv{In-bhpw hneIpd-™Xp-amb D]IcWamWv CXv. Nn{Xw 8.16 ]cn-tim-[n-°pI.
Iºyq´dpIsf l_n-se t]m¿´v hgn CuX¿s\‰v tI_nƒ D]tbmKn®v _‘n∏n-°p-
∂p. l_nte°p hcp∂ hnhcß-fpsS ]I¿∏pIƒ {]kvXpX irwJebn¬ Dƒ-s∏-
´ncn°p∂ F√m Iºyq´dp-Ifn-te°pw ssIamdpIbmWv l_v sNøp∂Xv. Hmtcm
Iºyq´dn\pw AhchcpsS Um‰ ]m°‰pIƒ Xncn®dnbphm\p≈ _m[y-Xbp≠v. Hcp
Iºyq´dns\ Dt±in®v Ab® ]m°‰pIƒ Ah Xs∂ kzoIcnt°-≠Xpw a‰p Iºyq-
´dpIƒ AXv Xnckv-Icnt°≠Xpw BWv. Iºyq´¿
irwJebnse F√m D]I-cWßfnte°pw F√m
Um‰bpw Abbv°p∂-Xn\m¬ irwJe Xnc-t°dnb-
Xmbn-ØocpIbpw Um‰ ssIam-dphm\p≈ _m≥Uv-
hnUvXv IpdbpIbpw sNøp∂p F∂-XmWv l_ns‚

{][m\ t]mcm-bva. Nn{Xw 8.16 : l_v
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Nn{Xw 8.17:
hb¿e v dn∏o-‰¿

8.4.3  kzn®v (Switch)

 \nch[n Iºyq´dpIsf ]ckv]cw _‘n∏n®p Hcp irwJe cq]oIcn°phm≥

tijnbp≈ \n¿ΩnX _p≤ntbmSpIqSnb D]IcWamWv kzn®v. l_n-s\-°mƒ

Db¿∂ {]h¿Ø-tijnbp≈ D]-I-c-W-amWv kzn®v. ImgvNbn¬ l_nt\mSv ASpØ

kmayap≠v. F∂m¬ kzn®v Um‰bv°v FØnt®tc≠ e£y ÿm\w IrXyambn

Dd∏p hcpØpIbpw, Um‰ ]m°‰pIƒ Dt±in® ÿm\tØbv°v am{Xw Abbv°p-

Ibpw sNøp∂p. irwJebn¬ _‘n∏n®n´p≈ F√m D]IcWßfp-sSbpw hnem-

kw ]´nIbmbn kw`cn®p shbv°p∂Xn\memWv kzn®n\p Cßs\ {]h¿Øn-°phm≥

Ignbp∂Xv. irwJebnse Hcp D]IcWØnte°p Um‰ Ab-bv°phm\mbn, kzn®v

Cu ]m°‰nse hnemkw ap≥Iq´n tiJcn® hnemkß-fpambn XmcXayw sNøp∂p,

hnemkw Is≠Ønbm¬ e£y ÿm\-Øp≈ D]IcW-Ønte°p am{Xw Um‰

Abbv°p∂p. hfsc Xnc°v IqSnb Iºyq´¿ irwJebn¬ l∫ns\-°mƒ \∂mbn

kzn®v {]h¿Øn°p∂p. ImcWw hfsc Ipd™ Afhn¬ ktµißƒ

Abbv°p∂Xn\m¬ irwJebn¬ Xnc°v D≠mIp∂n√.

8.4.4  dn∏o‰¿ (Repeater)

hn\nabam[yaØneqsS hcp∂ sshZypX Im¥nI {]Imi

XcwKßsf i‡ns∏SpØp∂ D]IcWamWv dn]o‰¿. (Nn{Xw

8.17) htb¿Uv am[yaØneqsStbm hb¿-se neq-sStbm

Um‰bv°p ]cnanXamb ZqctØ°v am{Xta i‡n £bn°msX

k©cn°phm≥ Ignbq. CXn\p ImcWw  t\m-bvkv BWv. dn]o‰¿

Cßs\ hcp∂ XcwKßsf kzoIcn®p i‡n Iq´n e£y

ÿm\tØbv°v ]p\xkwt{]-£Ww \SØp∂p.

8.4.5   {_nUvPv (Bridge)

Hcp Iºyq´¿ irwJesb ]e hn`mKßfm°n th¿Xncn°phm≥ D]tbmKn°p∂

D]IcWamWv {_nUvPv. \nehnep≈ irwJesb ]e hn`mKßfmbn XcwXncn-

°pIbpw Chsb {_nUvPv D]tbmKn®v _‘n∏n°pIbpw sNøp∂p. irwJebn-

ep≈ {Sm^nIv Ipdbv°phm≥ CXv klmbn°p∂p. Hcp {_nUvPn¬ Um‰ ]m°-

‰pIƒ FØptºmƒ, AXnse ta¬hnemkw ]cntim[n®p {_nUvPns‚ GXp ̀ mKsØ

Ch {]Xn\n[m\w sNøp∂p F∂v I≠p]nSn°p∂p (CtX `mKtØ°p≈ t\mUp-

Ifntet°m AtXm adp`mKtØbvt°m F∂v). Hcp taJesb {]Xn\n[m\w sNøp∂

Um‰ ]m°‰pIsf am{Xw B `mKtØbv°v {_nUvPv ISØn hnSp∂p. _m°n D≈h

Hgnhm°p∂p. {_nUvPv hgn IS∂p t]mIp∂ ]m°‰pIƒ adp `mK-Øp≈ F√m

t\mUpIfnte°pw {]t£]Ww sNøpIbpw, e£yØnep≈ t\m-UpIƒ am-{Xw

Ah kzoIcn°pIbpw sNøp∂p. Nn{Xw 8.18 {_nUvPns‚ [¿Ω-ßƒ hniZam-°p∂p.
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8.4.6  dq´¿ (Router)

Htc hn`mKØn¬s∏´Xpw Htc t]mep≈ s]cp-am‰ N´ßƒ D≈Xpamb c≠p

irwJeIsf _‘n∏n°p∂ D]IcWamWv dq´¿. Um‰bv°v k©cn°phm\mh-

iyamb DNnXamb ]mX Is≠Øp∂Xn\pw Aßs\ irwJebnse {Sm^n-°ns‚

Afhv Ipdbv°p∂Xn\pw Chbv°p Ignbp∂p.  {_nUvPns‚ {]h¿Ø\ coXnItfmSv

Chbv°p kmayw Ds≠¶nepw Ahtb°mƒ Ignhv CXn\p≠v. dq´dn\p D]I-c-W-

Øns‚ hnemkhpw, irwJebpsS hnemkhpw ]cntim[n°phm\p≈ Ignhp-≈tXm-

sSm∏w A¬tKm-cnXw D]-tbm-Kn®v G‰hpw DNnXamb ]mXbneqsS ]m°-‰pIsf

e£y ÿm\Øv FØn°phm\pw km[n°p∂p. Nn{Xw 8.19 dq´-dns‚ [¿aw hni-Z-am-

°p-∂p.

Nn{Xw 8.18:  {_nUvPv

hb¿e v

BIvkkv  t]mbn‚v
Iºyq-́ -dp-Isf tI_nƒ D]-

tbm-Kn®v kzn®n-te°v _‘n-

∏n-°p-∂p.

s\‰vh¿°v

{_nUvPv

Nn{Xw 8.19: dq´¿

C‚¿s\‰v

s\‰vh¿°v
kzn®v

dq´¿
s\‰vh¿°v

kzn®v

DSL/tI_nƒ
tamUw



238

8. Iºyq-´¿ irwJ-e-Iƒ

8.4.7  tK‰vth (Gateway)

hnhn[ XcØnepw s{]mt´mt°mfnepw {]h¿Øn°p∂ irwJeIsf _‘n∏n°p-

hm≥ tK‰vth D]tbmKn°p∂p. Nn{Xw 8.20 ]cn-tim-[n-°pI. Hcp XcØnep≈ s{]mt´m-

t°mf-ns\ as‰mcp XcØnte°v hnh¿Ø\w sNøphm\pw Chbv°p Ignbp∂p. Hcp

irwJebn¬ \n∂v as‰mcp irwJebnte°p≈ {]thi\ Ihm-Sambn CXv

{]h¿Øn°p∂p. dq´dn\p kam\amb {]h¿Ø\coXnbmWv Chbv°pw D≈Xv.

D]IcWØns‚bpw irwJebpsSbpw hnemkw ]cntim[n-°pIbpw A¬-tKmcn-

XØns‚ klmb-Øm¬ DNnXamb ]mX kzo-

Icn®p ]m°‰-pIsf e£y ÿm\Øp  FØn-

°pIbpw sNøp∂p. hyXy-kvXamb s{]m-t´m-

t°mfp≈ irwJeIƒ XΩn¬ Hcp ]ckv]c-

[mcW D≠mbncn-°-Ww. Hcp tK‰vthbv°v irw-

Je-bpsS hnemk- LS\sb Ipdn®v icn-bmb

[mcW- D≈Xn-\m¬ XS w C√msX XpS¿-®-

bmbn ]m°‰p-Isf irwJe-bnse t\mUpIƒ-

°nSbn¬ ssIam‰w sNøphm-\p≈ Ignhp≠v.

11.5 Um‰ sS¿an\¬ D]IcWßƒ
(Data Terminal Equipments (DTE))

Iºyq´dnte°pw ]pdtØbv°pw D≈ Um‰bpsS Hgp°ns\ \nb{¥n°p∂ D]Ic-
WamWv Um‰ sS¿an\¬ D]IcWßƒ (Data Terminal Equipments (DTE)). Cu D]Ic-
Wßƒ sSenIΩyqWnt°j≥ en¶pambn kwt{]£W am[yaØns‚ A{K-̀ mKØp
_‘n∏n®ncn°p∂p. s]mXphmbn D]tbmKn°p∂ DTE D]IcW-ßfmb tamUw,
aƒ´nsπIvk¿ F∂nhsb Ipdn®v ChnsS N¿® sNøp∂p.

8.51. tamUw (Modem)

sSent^m¨ sse≥ D]tbmKn®v Iºyq´dpIƒ XΩn¬ hn\nabw \SØphm≥
klmbn°p∂ Ce-Ivt{Sm-WnIv D]IcWamWv tamUw. (Nn{Xw 8.21). tamUpte‰¿

Nn{Xw 8.20 : tK‰v th

C‚¿s\‰v

tK‰v th

UnPn-‰¬ UnPn-‰¬

A\-temKv
A\-temKv

tamUw tamUw

Nn{Xw 8.21 : tamUw D]-tbm-Kn-®p-ff Bi-b-hn-\n-abw
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(Modulator)Un tamUpte‰¿ (Demodulator) F∂Xns‚ Npcp°amWv tamUw (Modem).

Iºyq´dn¬ \n∂v kzoIcn°p∂ UnPn‰¬ knKv\ens\ sSent^m¨ sse\neqsS

IS∂pt]mIphm\mbn A\temKv knKv\em°n am‰p∂p (Modulation). AtXmsSm∏w

sSent^m¨ sse≥ hgnhcp∂ A\temKv knKv\ens\ UnPn‰n-embn ]cnh¿-Ø\w

sNbvXXv Iw]yq´dnte°p \¬Ip∂p (Demodulation). sSen-t^m¨ sse≥ hgn

hnhcßƒ Abbv°pIbpw kzoIcn°pIbpw sNøp∂Xns‚ thKXsb ASn-

ÿm\am°nbmWv tamUØns‚ thKX \n¿Æbn°p∂Xv. tam-UØns‚  thKX

Af°p∂Xv _n‰vkv/sk°‚ v (bits / second) BWv.

8.5.2  aƒ´nsπIvk¿/Un aƒ´nsπIvk¿ (Multiplexer/Demultiplexer)

H‰ tI_nƒ D]tbmKn®v 200 Hm AXne[nItam Nm\epIsf ssIImcyw  sNøp-

∂Xv \nßsf Ft∏msg¶nepw AXnibn∏n®n´pt≠m? CXns\bmWv aƒ´nsπ-Iv-

knMv F∂v ]dbp∂Xv. CtX coXnbnemWv irwJebnep≈ Um‰ ssIam‰hpw.

`uXnI am[yaØneqsS H∂ntesd XcwKßsf kwtbmPn∏n®v k¶o¿WXtbdnb

H‰ XcwKam°n am‰n Htc kabw hnSp∂Xns\ aƒ´n]vsfIvknMv F∂pw, adp`mKØv

Cu XcwKsØ hnLSn∏n®p {]tXyI XcwKßfm°n am‰p∂Xns\ Un˛-aƒ´nπ-

IvknMv F∂pw ]dbp∂p. ̀ uXnI am[yasØ aƒ´n]vsfIvknMv hnhn[ ̀ mKß-fm°n

am‰p∂p. CXns\ {^oIz≥kn Nm\¬ F∂v ]dbp∂p.

aƒ´nsπIvk¿ hnhn[ DdhnSØn¬ \n∂p≈ XcwKßsf kwtbmPn∏n®v, am[y-

aØns‚ hnhn[ Nm\epIƒ hgn Abbv°p∂p. kwtbmPn∏n® XcwKßƒ am[y-

aØneqsS Htc kabØp k©cn°p∂p. e£y ÿm\Øp Chsb hn`Pn®v sh-

t∆sd XcwKßfm°n, Hmtcm XcwKØn\pw FtØ≠ ÿetØbv°v Abbv-°p∂p.

Nn{Xw 8.22 aƒ´nsπIvkdns‚bpw Un˛aƒ´nsπIvkdns‚bpw {]h¿-Ø\w hnhcn°p∂p.

AXn-thK Bi-b-hn-\n-ab ]mX

aƒ´n-π-Ivk¿/Unaƒ´n-π-Ivk¿ aƒ´n-π-Ivk¿/Unaƒ´n-π-Ivk¿

Nn{Xw 8.22 : aƒ´n-π-Ivk¿/Un˛aƒ´n-π-Ivk¿
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11.6    s\‰vh¿°v tSmt∏m-f-Pn-Iƒ  (Network topologies)

]Øp Iºyq´dpIƒ ASßnb Hcp irwJe cq]I¬∏\ sNøWsa∂v IcpXpI.

GsXms° hn[Øn¬ \ap°v Chsb ]ckv]cw _‘n∏n°mw? e`yamb am≤y-

aßfpw Nne \n_‘\Ifpw hgn \ap°v Chsb ]e hn[Øn¬  _‘n∏n°mw

`uXnIambn Iºyq´dpIsf ]ckv]cw _‘n∏n®p irwJe cq] I¬∏\ sNøp∂

coXnsb tSmt∏m-fPn F∂v ]dbp∂p. _kv, dnMv, Ãm¿, sajv F∂nhbmWv {][m\

tSmt∏mfPnIƒ.

8. 6.1  _kv tSmt∏mfPn  (Bus topology)

_kv tSmt∏mfPnbn¬ (Nn{Xw 11.23) {][m\ tI_nƒ Bb _kntebv°v t\m-Up-

Isf _‘n∏n®ncn°p∂p. Hcp t\mUn\p Um‰ Abbv°Wsa¶n¬, AXv

_kntebv°v Abbv°p∂p. _kns‚ F√m `mKØpw Cu Um‰ FØnt®cp∂p.

F√m t\mUpIfpw _kn¬ hcp∂ Um‰sb ]cntim[n°p∂p. GXp t\mUnte-

\ap°p sNømw

]Øp t\mUpIƒ D≈ Hcp sNdnb Iºyq´¿ irwJe \n¿an-°phm≥ Bhiyamb

D]IcWßfpsSbpw am[yaßfpsSbpw ]´nI Xømdm°pI .

kzbw hne-bn-cpØmw

1. l_pw  kzn®pw  XΩn¬ XmcXayw sNøpI.

2. dn]o‰dns‚ BhiyIX F¥v?

3. Htct]mep≈ c≠p irwJeIsf XΩn¬ _‘n∏n°p∂ D]IcWamWv

.

4. dq´dpw {_nUvPpw XΩnep≈ hyXymkw F¥mWv?

5. hyXykvX s{]mt´m-t°mƒ D≈ c≠p hyXykvX irwJeIsf ]ckv]cw _‘n-

∏n°p∂ D]IcWamWv .

6. sSent^m¨ sse\neqsS c≠p Iºyq´dpIƒ XΩn¬ hnhchn\nabw \SØp-

hm≥ D]tbmKn°p∂ Cet{ŒmWnIv  D]IcWamWv .
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°mtWm Um‰ Ab®ncn°p∂Xv AXv Um‰sb kzoIcn°p∂p. _kns‚ A{K`m-

Kßfn¬ Hcp sNdnb D]IcWamb sS¿ant\‰¿ LSn∏n®ncn°p∂p. XcwKßƒ

_kns‚ A{K`mKØp FØnbm¬ Ahsb sS¿ant\‰¿ BKncWw sNbvXp \o°w

sNøp∂p. Cu AhkcØn¬ _kv ASpØ XcwKßsf hln°phm≥ ]q¿W

k÷ambnØocp∂p. tI_nfnte°p≈ XcwKßfpsS  {]Xn^e\w  Hgn-hm°phm\pw,

XcwKßƒ XΩn¬ IqSnt®cp∂ kmlNcyw Hgnhm°phm\pw CXn\m¬ km[n°p∂p.

Hcp t\mUn¬ \n∂v as‰√m t\mUpIfnte°pw XcwK-ßsf Abbv°p∂Xns\

t{_mUvImÃnwKv F∂v ]dbp∂p.

_kv tSmt∏mfPnbpsS khnti£XIƒ

$ A\mbmkambn ÿm]n°mw.

$ Ch \n¿Ωn°phm≥ hfsc Ipd®v tI_nfpIƒ D]tbmKn°p∂Xn\m¬ sNehv

IpdhmWv.

$ Hcp t\mUns‚ XIcmdv irwJesb _m[n°p∂n√.

$ _kns‚tbm sS¿ant\‰dns‚tbm XIcmdv irwJesb samØambn _m[n-°p∂p.

$ XIcmdv Is≠ØpI F∂Xv {iaIcamWv.

$ Hcp t\mUn\p am{Xta Hcp kabØp Um‰ Abbv°phm≥ Ignbq.

Nn{Xw 8.23:   _kv tSmt∏mfPn

ësS¿an-t\-‰¿ësS¿an-t\-‰¿ _kv
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Nn{Xw 8.25 : dnMv tSmt∏mfPn

l_v/ kzn®v

Nn{Xw 8.24 : Ãm¿ tSmt∏mfPn

8.6.2  Ãm¿ tSmt∏mfPn  (Star topology)

Nn{Xw 8.24  Nn{XoIcn®ncn°p∂Xp
t]mse Ãm¿ tSmt∏mfPnbn¬ Hm-
tcm t\mUpw l∫ntet°m As√-
¶n¬  kzn®ntet°m t\cn v́ _‘n-
∏n®ncn-°p∂p. CXn¬ GsX¶nepw
Hcp t\mUn\p Um‰ Abbv°-W-
sa¶n¬ AXv kzn®n-tet°m l_n-
tet°m Abbv-°p∂p. l_ns‚
ImcyØn¬ Cu XcwKßsf
F√m t\mUpIfn-te°pw kwt{]-
£Ww sNøpI-bpw, Dt±in® t\m-
UpIƒ am{Xw Ahsb kzoIcn-°p-
Ibpw sNøp∂p. kzn®ns‚ Imcy-

ØnemsW¶n¬ Cu XcwKßsf Dt±in® t\mUnte°v am{Xw Abbv°p∂p.

Ãm¿ tSmt∏mfPnbpsS khntijXIƒ

$ _kv tSmt∏mfPnsb At]£n®p {]mtbmKnI £aX IqSpXemWv.

$ A\mbmkambn ÿm]n°mw.

$ XI-cmdv Is≠-ØpI Ffp-∏-am-Wv.

$ tI{µÿm\Øp≈ l_v/kzn®v s‚bpw _‘n∏n°phm\p≈ Ignhv A\pkcn®p

irwJebn¬ t\mUpIsf Iq´nt®¿Øp irwJe hn]peoIcn°mw.

$ l∫nt\m/kzn®nt\m XIcmdp≠mbm¬ irwJesb samØØn¬ _m[n-°p∂p

$ _kv tSmt∏mfPnsb At]£n®v  irwJe \n¿Ωn°phm≥ IqSpX¬ tI_nƒ

BhiyamWv.

8.6.3  dnMv tSmt∏mfPn (Ring topology)

dnMv tSmt∏mfPnbn¬ t\mUpIsf tI_nƒ
D]tbmKn®v hrØm-IrXnbn¬ _‘n-∏n®ncn-°p∂p.
XpS°tam Ahkm\tam C√mØ Hcp hrØm-
IrXnbmWv dnMv tSmt∏mfPn°p≈Xv (Nn{Xw 8.25).
sS¿an-t\‰dn-s‚ Bhiyw dnMv tSmt∏mfPn°v C√.
Hcp Znibnte°p am{X-amWv Um‰ k©cn°p∂Xv.
Hcp t\mUn¬ \n∂v as‰mcp t\mUn¬ FØp∂
XcwKßsf ]p\cp-÷ohn∏n®v ASpØ-Xnte°v

Abbv-°p∂p. Dt±in® t\mUn¬ FØp∂Xp-hsc

Cu {]{Inb XpScp∂p. F√m t\mUpIfneqsSbpw
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k©cn°p∂ XcwKßƒ Ahkm\w kwt{]£Ww sNbvX t\mUn¬

Xncns®ØpIbpw, AhnsS \n∂p Chsb \o°w sNøpIbpw sNøp∂p.

dnMv tSmt∏mfPnbpsS khntijXIƒ

$ Hmtcm t\mUpw XcwKßfpsS i‡n h¿[n∏n°p∂Xn\m¬,  XcwKßfpsS

i‡n h¿[n∏nt°≠n hcp∂n√.

$ hfsc Ipd®v am{Xw tI_nƒ D]tbmKn°p∂Xn\m¬ sNehv IpdhmWv.

$ Hcp t\mUv XIcmdnembm¬ AXv irwJesb apgp-h\mbn _m[n°p∂p.

$ irwJebnte°v ]pXnb t\mUpIsf Iq´nt®¿°pI {]bmkIcamWv

8.6.4   sajv tSmt∏mfPn (Mesh topology)

sajv tSmt∏mfPnbn¬ F√m t\mUpIsfbpw ]ckv-

]cw _‘n∏n®ncn°p∂p. Nn{Xw 8.26 ImWn-®ncn-°p-

∂Xv t]mse c≠p t\mUpIƒ-°nSbn¬ H∂n-tesd

]mXIƒ D≠mbncn°pw. Hcp ]mX-bn¬ XS ap-≠m-

bmepw as‰mcp ]mXbneqsS Um‰ e£y ÿm\Øp

FØnt®cp∂p.

sajv tSmt∏mfPnbpsS khntijXIƒ

$ c≠p t\mUpIƒ°nSbn¬ D≈ ]mX XIcm-

dmbmepw irwJebv°p XIcmdv D≠mIp∂n√.

$ IqSpX¬ tI_nƒ th≠Xn\m¬ sNehv IqSpXemWv.

$ hfsc k¶o¿Whpw ssIImcyw sNøphm≥ {]bmkhpamWv.

Nn{Xw 8.26 : sajv tSmt∏mfPn

8.7 hnhn[Xcw  irwJeIƒ  (Type of networks)

Hcp Iºyq´¿ irwJe `ua hnkvXrXnbn¬ ]e AfhpI-fnembn hym]n®p InS-

°p∂p. CXv thWsa¶n¬ Hcp taibpsS apIfntem Hcp dqantem Hcp sI´nSØntem

Hcp \KcØntem, Hcp cmPyØn\p≈ntem `qJfißfntem temIw apgph\ptam

hym]n®p InS°mw. Iºyq´¿ irwJesb AhbpsS  hym]\sØ ASnÿm\am°n

NphsS tN¿Ø coXnbn¬ th¿Xncn°mw.

\ap°p sNømw

\nßfpsS kvIqƒ em_nse irwJebpsS {Iao-I-c-W-coXn

F¥mWv F∂v a\knem°pI.
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$ PAN -˛ t]¿kW¬ Gcnb s\‰vh¿°v

$ LAN ˛ tem°¬  Gcnb s\‰vh¿°v

$ MAN ˛ sat{Sms]mfn‰≥ Gcnb s\‰vh¿°v

$ WAN ˛ sshUv Gcnb s\‰vh¿°v

8.7.1 t]¿kW¬ Gcnb s\‰vh¿°v (Personal Area Network)

Hcp hy‡n-bpsS ]cn-[n-bn-ep≈ hn\nab

D]IcWßfpsS (Iºyq´¿, samss_¬,

Sm_vse‰v, {]n≥d¿ F∂nh) irwJebmWv PAN.

GXm\pw ao‰¿ hrØ ]cn[n°p≈n¬ Ch

hym]n®p InS-°p∂p. Nn{Xw 8.27 Hcp ]m´v Hcp

samss_-en¬ \n∂v as‰m∂n-te-t°m, Hcp

Iºyq´dn¬ \n∂v MP3 sπbdn -te -t°m

Abbv°phm≥ \mw PAN irwJe D≠m°m-

dp≠v. PAN irw-Je D≠m°phm≥ ssKUUv am[y-ahpw (USB), A¨ ssKUUv

am[yahpw (ªqSqØv, C≥{^msdUv) D]tbmKn°mw.

8.7.2 tem°¬  Gcnb s\‰vh¿°v  (Local Area Network)

Hcp  LAN  irwJebnse hnhc hn\nabØn\pw Iºyq´nßn\pap≈ D]IcWßƒ

Hcp apdnbv°p≈ntem, Hcp sI´nSØn\p≈ntem Hcp ÿm]\ ]cn-[nbv°v D≈ntem

Bbncn°pw ]ckv]cw _‘n∏n®ncn°p∂Xv. GXm\pw ao‰tdm GXm\pw Intem-

ao‰tdm hrØ ]cn[nbv°p≈n¬ Bbncn°pw ChbpsS {]h¿Ø\w. km[mc-Wbmbn

Hm^oknepw kvIqfnepw dqanepw Hcp LAN irwJeam{XamWv D≠m-Imdp-≈Xv, F∂m¬

Nn{Xw 8.27: ]m≥

Nn{Xw 8.28 : tem°¬ Gcnb s\‰vh¿°v

Hm^okv sse{_dn sk¿h¿

¢m v dqw
Iºyq-´¿
em_v

s]mXp
¢m v dqw
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Hcp sI´nSØn¬ Xs∂ H∂n¬ IqSpX¬ LAN Nnet∏mƒ D≠m-sb∂p hcmw. (Nne

kvIqfpIfn¬ Hmtcm em_nepw Hmtcm LAN irwJe D≈Xp-t]mse). Nnet∏mƒ

LAN ASpØSpØ sI´nSØnte°pw hym]n®ncn°pw

LAN irwJebpsS \nb{¥Whpw ]cn]me\hpw, Hcp hy‡nbpsStbm, Hcp ÿm-

]\Øns‚tbm DS-a-ÿ-Xbn-em-bn-cn-°pw.

ssKUUv am[yaw (htb¿Uv aoUnb) (UTP tI_nfpIƒ tImbmIvkn¬ tI_nfp-

Iƒ XpSßnbh) D]tbmKn®pw hb¿se v am[yaw (C≥{^msdUv, td-Untbm

XcwKßƒ XpSßnbh) D]tbmKn®pw em≥ ÿm]n°mhp∂XmWv. A¨ ssKUUv

am[yaw (Unguided Media) D]tbmKn®mWv LAN ÿm]n°p-∂-sX¶n¬ AXns\

hb¿se v LAN (WLAN (Wireless LAN )) F∂v hnfn°mw.

8.7.3 sat{Sms]mfn‰≥ Gcnb s\‰vh¿°v
(Metropolitan Area Network (MAN))

MAN irwJebpsS Iºyq´nßpw {]h¿Ø\hpw hn\nab D]IcWßfpsS hym]-

\hpw  Hcp \Kc ]cn[n°p≈n¬  \n¬°p∂p. CXns‚ hrØ ]cn[n \qdp Intem-

ao‰¿ hsc hym]n®p InS°pw. em≥ (LAN) irwJeIsfbpw, kzImcy  Iºyq´dpI-

sfbpw ]ckv]cw _‘n∏n®mWv MAN ÿm]n°p∂Xv. F√mhn[ am[yaßfpw

(ssKUUpw A¨˛ssKUUpw) CXn\mbn D]tbmKn°p∂p. MAN s‚ DS-aÿ-Xbpw

\nb-{¥Whpw Kh¨sa‚nt\m, Hcp henb ÿm]\Ønt\m Bbncn°pw (Nn{Xw 8.29)

Nn{Xw 8.29 : sat{Sm-s]m-fn-‰≥ Gcnb s\‰v h¿°v

tI{µ apJy-Im-cym-ebw

hyh-km-b-ime

D]-tI{µw

D] B^okv
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8.7.4 sshUv Gcnb s\‰vh¿°v (Wide Area Network (WAN))

]e \K-c-ß-fnepw  cmPyßfnepw `qJfißfnepambn hym]n®p InS°p∂ hnhc

hn\nab Iºyq´nMv D]IcWßƒ WAN irwJebn¬ Dƒs∏Sp∂p. \qdp Intem-ao‰¿

hrØ]cn[nbv°pw A∏pdtØbv°v ChbpsS {]h¿Ø\w  hym]n®ncn-°p∂p.

kzImcy Iºyq´dpIƒ, LAN, MAN IqSmsX a‰p WANIfpw CXn¬ AwKßƒ

Bbncn°pw. F√m XcØnepw D≈ hn\nab am[yaßƒ (ssKUUpw A¨ ssKU-

Upw) ChnsS D]-tbmKn-

°p∂p Nn{Xw 8.30. WAN\v

DØa DZmlc-W--amWv C‚¿-

s\‰v. temI-Øn-se G‰hpw

henb WAN Bbn´mWv

C‚¿-s\‰ns\ IW°m°p-

∂-Xv. cmPyØn-\p≈n-epw,

hnhn[ ̀ qJfi-ß-fn-ep-ambn

hym-]n®p InS-°p∂ ATM

irwJe, _m¶v irwJe,

Kh¨sa-‚ns‚-bpw, A¥m-

cm{„ ÿm-]-\--ßfp-sSbpw

irw-J-e-Iƒ F∂nh WAN\p

DZm-lcW-ßfmWv.

]´nI 8.1   PAN, LAN, MAN, WAN khntijXIfpsS kw{Klw

   Af-hp-tIm¬ PAN LAN MAN WAN

sNdnb hnkvXo¿W-

Øn¬ (10m hrØ

]cn-[n)

GXm\pw ao‰¿ apX¬

Intem-ao-‰¿ hsc (10 km

hrØ ]cn-[n)

\Kc ]cn-[n-bn¬

(100 km hrØ

]cn-[n)

cmPy-ß-fnepw ̀ qJ-

fi-ß-fn-epw tem-

I-am-I-am-\-hpw

AXn-thKw AXn-thKw kmam\y thKX thKX Ipdhv

hym]vXn

hn\n-ab thKX

ÿm]n-°p-hm-\p-ff

Nnehv

Xosc Ipdhv Nnehv Ipdhv kmam\yw Nnehv Nne-th-dnb

Nn{Xw 11.30: sshUv Gcnb s\‰vh¿°v

ATM

D]-{Kl
Unjv LAN

D]-{Kl
Unjv

LAN

LAN

djy

C¥y

WAN

bp.F-kv.F

C‚¿s\‰v

ATM

ATM

Terminal

Terminal Terminal

Terminal

Terminal Terminal

k¿h¿

11.8 irwJebpsS bp‡ym-[n-jvTnX XcwXncnhv
(Logical classification of networks)

irwJebnse Iºyq´dpIfpsS NpaXeIsf ASnÿm\am°n c≠mbn XcwXncn-
°mw. ]o¿ Sp ]o¿ (Peer - to - peer), ¢b‚ v- sk¿h¿ (Client - Server).
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8.8.1 ]o¿ Sp ]o¿  (Peer to peer)

]n¿ Sp ]n¿ irwJebn¬ Hcp Iºyq´dn\pw irwJebpsS apgph≥ NpaXe D≠m-
bncn°n√. ChnsS hnhcßƒ ssIamdp∂Xn\pw D]IcWßƒ ]¶nSp∂Xn\pw
Iºyq´dpIsf XΩn¬ ]ckv]cw _‘n∏n°pIbmWv sNøp∂Xv. F√m Iºyq-
´dpIƒ°pw Xpey ]cnKW\bmWv D≈Xv. GXp Iºyq´dn\pw GXp kabØpw
¢b‚ v Bbn´pw sk¿h¿ Bbn´pw {]h¿Øn°mw.

sNdnb Iºyq´¿ irwJeIƒ Bhiyap≈Xpw, F∂m¬ ]q¿Æ Npa-Xe D≈
sk¿hdpIfpsS  Bhiyan√mØXpamb  ÿeßfn¬ (hoSpIƒ, sNdnb hym]mc
ÿm]\ßƒ) Ch A\ptbmPyamWv.

8.8.2 ¢b‚ v sk¿h¿ (Client-Server)

`qcn`mKw irwJeIfpw ¢b‚ v˛sk¿h¿ coXnbn¬ A[njvTn-XamWv. Hcp `£W

imebn¬ sN∂v, Blmc km[\ßfpsS ]´nI t\m°n, AXn¬ \n∂v C„ap≈Xv

ISbnse  tPmen°m-ct\mSv (sk¿h¿) Bhiy-

s∏Sp∂Xn\v Xpey-amWv Ch-bpsS {]h¿Ø\w.

`£Wim-ebn¬ AXv e`y-amsW¶n¬ Bhiy-

°mc\v (ss¢‚ v) AXv hnX-cWw sNøpIbpw,

e`y-as√¶n¬ Bh-iyw \ncm-Icn-°s∏SpIbpw

sNøp∂p.

¢b‚ v˛-sk¿hdns‚ LS\bn¬ irwJebnse

i‡n IqSnb Iºyq´¿ (sk¿h¿), i‡n Ip-

d™  Iºyq´dn\p -(¢b‚ v) tkh\ßƒ e`yam-

°p∂p. ¢b‚ns‚ A`y¿∞\ A\pkcn®p Hcp sk¿h¿ \n¿Zn„ tkh\ßƒ

(Response) e`yam°p∂p. Cu tkh\ßfn¬ Um‰bpsSbpw tkm^v‰vshbdns‚bpw

lm¿Uvshbdns‚bpw ]¶nS¬ Dƒs∏-Sp∂p. Nn{Xw 8.31 ¢b‚ v sk¿hdns‚  LS\

Nn{XoIcn®ncn°p∂p.

¢b‚ v sk¿hdns‚ LS\ tI{µoIrX tkm v̂‰vshb¿ amt\Pvsa‚n\v DZml-cWamWv.

sk¿hdn¬ tkm^v‰vhb¿ temUv sNøptºmƒ Ah ¢b‚pIƒ°n-S -bn¬

]¶pshbv°ps∏SpIbpw, sk¿h¿ tkm v̂‰hbdn¬  D≠m-Ip∂ GXp am‰hpw ¢b‚n¬

{]Xn^en°pIbpw sNøp∂p. Hmtcm Iºyq´dnepw ]pXnb ^bepw AXns‚

]cnh¿Ø\ ̂ bepw CSphm\p≈ A[nI Du¿Phpw kabhpw CXn\m¬ em`n°mw.

sk¿hdpIfpsS XcwXncn°¬

a) ^b¬ sk¿h¿:- H∂ne[nIw D]t`m‡m°fpsS ^bepIƒ kq£n-°m\pw
ssIImcyw sNøphm\pw D≈ Iºyq´¿ BWnXv.

Nn{Xw. 8.31 : ¢b‚v ˛ k¿h¿

¢b‚v ¢b‚v

¢b‚v¢b‚v

At]£/
{]Xn-I-cWw

At]£/
{]Xn-I-cWw

sk¿h¿
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b) sh_v sk¿h¿ :- sh_v t]Pn\p≈ A`y¿Y\ ssIImcyw sNøp∂
Iºyq´dmWnXv.

c) {]n‚ v sk¿h¿ :- ¢b‚pIfn¬ \n∂pw {]n‚dpIfnte°p≈ {]n‚nMv tPm-enIsf
ap≥KW\bv°v A\pkcn®p ]q¿Øo-I-cn-°p∂ Iºyq´¿ BWnXv.

d) Um‰mt_kv sk¿h¿:- s]mXphmbn kq£n®ncn°p∂ Um‰msb  ImWm\pw

am‰ßƒ hcpØm\pw \o°w sNøphm\pw AwKoIrX D]t`m‡mhns\ (¢b‚ v)

klmbn°p∂ Iºyq´¿ BWnXv.

8.9 irwJebn¬ Iºyq´dpIfpsS Xncn®dnb¬
(Identification of computers over a network)

Atacn°bn¬  D≈ Hcp Iq´pImc\v C¥ybn¬ D≈ \nßƒ Hcp IØv FgpXp∂p
F∂v k¶¬∏n°pI. \nßƒ Hcp IØv FgpXn, Ihdn¬ C´p, Ihdn\p ]pdØv
Iq´pImcs‚ ta¬hnemkhpw FgpXn, ]pdIn¬ \nßfpsSbpw ta¬hnemkhpw
FgpXp∂p. Cu IØv C¥ybnse t]mtÃm^okn¬ CSptºmƒ AXn\p apIfn¬
C¥y≥ X]m¬ hIp∏ns‚ koepw XobXnbpw AXn¬ ]Xn∏n-°p∂p. hnhn[
am¿KßfneqsS k©cn® IØv Ata-cn-°-bnse X]m¬ hIp-∏n¬ FØp∂p. AhnsS
sh®v Atacn°≥ X]m¬ hIp∏ns‚ koepw XobXnbpw ]Xn°p∂p. Ahkm\w
t]mÃpam≥ IØv ta¬ hnemk°mc\v ssI-amdp∂p. Iºyq´¿ irwJ-ebnepw Um‰sb
]m°‰pIfm°n CtX coXnbn¬ BWv ssIam‰w sNøp∂Xv.

Hcp irwJe k÷oIcn®p Ign™m¬, t\mUpIƒ XΩn¬ ]ckv]cw hnhc hn\nabw
\SØmw. icnbmb hnhchn\nabØn\v t\mUpIsf At\ym\yw Xncn®dntb≠Xv

kzbw hne-bn-cpØmw
1. _kv tSmt∏mfPnbn¬ _kns‚ A{K`mKØp FØp∂ XcwKßsf 

BKncWw sNøpIbpw _kn¬ \n∂v \o°w sNøpIbpw sNøp∂p.

2.  tSmt∏mfPnbn¬ Hmtcm t\mUpw l_v / kzn®v  te°v t\cn´v _‘n∏n®n-cn-
°p∂p

3. tSmt∏mfPnbn¬ Hmtcm t\mUpw a‰p t\mUpIfpambn t\cn´p _‘n∏n-
®ncn°p∂p.

4. Xmsg∏dbp∂ hnhn[ irwJeIsf  Xcw Xncn°pI.

ATM s‚ irwJe, tI_nƒ sSenhnj≥ irwJe, Hcp kvIqfn\p≈nse irwJe,

ªqSqØv D]tbmKn®p≈ hoSn\p≈nse irwJe, sSent^m¨ irwJe, sdbn¬th
irwJe

5 F¥mWv PAN?

6 F¥mWv ]o¿ Sp ]o¿ irwJe ?
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BhiyamWv. X   F∂  t\mUv Y  F∂ t\mUnte°p  hnhcßƒ ssIamdWsa¶n¬,
X Dw Y Dw irwJebn¬ At\ym\yw X\-Xmbn Xncn-®-dn-b-Ø° Bbn-cn-°Ww. CXv
Fßs\ km[n°p∂p F∂v ]cntim[n°mw.

8.9.1  aoUnb AIvkkv I¨t{Smƒ hnemkw (Media Access Control (MAC) address)

Hmtcm  NIC ( Network Interface Card) bnepw AXv \n¿an® Iº\n°m¿ \¬Ip∂
hyXykvXhpw ÿncambXpw BtKmf]cambn AwKoIcn®n´p≈Xpamb (]{¥-≠°
slIvkm sUkna¬ \ºdpIƒ) ta¬hnemkamWv MAC A{Ukv. Hcp NIC D≈
sajos\ AXns‚ MAC hnemkw D]tbmKn®v Xncn®dnbp∂p. NIC bnse MAC

hnemkw ÿncam-bn-cn°pw.

MAC hnemkw F∂Xv 12 A° slIvk sUkna¬ As√¶n¬ 48 _n‰v ss_\-
dnbmWv.  Xmsg ImWn®ncn°p∂  GsX¶nepw Hcp coXnbn¬ BWv MAC hnemkw
FgpXmdp≈Xv

MM:MM:MM:SS:SS:SS As√¶-n¬ MM-MM-MM-SS-SS-SS

MAC hnemkØns‚ BZy`mKw (MM:MM:MM) AXv \n¿an® Iº\nbpsS  Xncn®-
dnb¬ A°hpw c≠masØ ]IpXn (SS:SS:SS) NIC bv°v Bbn Iº\n \¬In-
bncn°p∂ {Ia \ºdpamWv. MAC hnemkØn\p DZmlcWamWv. Xmsg sImSp-Øn-
cn-°p-∂-Xv.

00:AO:C9 :    14:C8:35

Nn{Xw. 8.32 : MAC Id

BZy ]IpXn  00:AO:C9  F∂Xv CXv \n¿an®Xv C‚¬ tIm¿]tdj≥  BWv F∂v

kqNn∏n°p∂p. Ahkm\ aq∂° \º¿  C‚¬ tIm¿]tdj≥  NIC bv°v \¬Inb

{Ia\ºdmWv.

8.9.2  C‚¿s\‰v t{]mt´m-tImƒ (Internet Protocol (IP))

irwJebnse Hmtcm t\mUn\pw \¬Inbn´p≈ 4 `mKßƒ D≈ X\Xmb \º-

dmWv IP ta¬hnemkw AYhm IP A{Ukv. irwJe ta[mhn (s\‰v-h¿°v AUvan\n-

kvt{S‰¿) As√¶n¬ C‚¿s\‰v k¿hokv s{]msshU¿ BWv Hmtcm t\mUn\p-

ap≈ IP A{Ukv tcJs∏SpØp∂Xv. 4 ̀ mKßfmWv CXn\p-≈Xv. Hmtcm ̀ mK-sØbpw

tUm´v D]tbm-Kn®v th¿Xncn-°pw. Hmtcm `mKØpw 0 apX¬ 255 hsc D≈ Hcp \º-

dmWv D≠m-Ip-I. Hcp IP A{Ukv 4 ss_‰v (32 _n‰p-Iƒ) \º¿ D]-tbm-Kn®mWv

Xbm-dm-°p∂-Xv.

Hm¿Øncn°phm≥ Ffp∏Øn\mbn IP A{Ukns\ sUkna¬ cq]Øn¬ tUm´v D]-

tbm-Kn®v th¿Xn-cn® \ºdmbn, cq]I¬∏\ sNbvXncn°p∂ (Nn{Xw 8.32) ¬ \¬In-

bn-cn-°p-∂p.
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Hcp irwJebn¬ Hcp D]Ic-W-Øns‚

IP ta¬hnemkw, AXns\ Xncn®dn-bp-hm-

\mbn D]tbmKn°p∂p. D]IcW-

Øns‚ IP ta¬hnemkw D]tbm-Kn®v IP

t{]mt´m-t°mƒ ]m°‰pIsf hgn-Xncn®p

hnSp∂p.

IP ta¬hnemkØn\p c≠p ]Xn-∏pIƒ BWv D≈Xv. ]Xn∏v 4 ( version 4 ) IPv4  ]Xn∏v

6 (Version 6) IPv6. IPv4 {]Imcw 32 _n‰v hep∏ap≈ ta¬hnemkw BWv Iw]yq´dn\p

\¬Ip∂Xv,  IPv6 {]Imcw 128 _n‰v hep∏ap≈ ta¬hnemkw BWv Iw]yq´dn\p

\¬Ip∂Xv. IPv4 D]tbmKn®v 232(GItZiw 4 e£w tImSn) hyXykvX

D]IcWßsf {]Xn\n[o-Icn°phm≥ Ignbpw.

irwJebnte°p _‘n∏nt°≠ D]IcWßfpsS (samss_¬ t^m¨, ho´p]I-

cWßƒ, hy‡nKX hn\natbm]m[nIƒ) FÆw \mƒ°p\mƒ AXnthKw h¿[n®p

hcp∂Xn\m¬  IPv4 hn`mKØnep≈ hnemkßƒ D]tbmKn®v Xocp∂p. Cu

{]Xnk‘n adnIS°p∂Xn\mbmWv  IPv6 hnIkn∏n®v FSpØXv. AXv Ct∏mƒ

D]tbmKn®v XpSßnbncn°p∂p.

 IPv6 D]tbmKn®v 2 128(GItZiw 4 e£w tImSn ×  4 e£w tImSn ×  4 e£w tImSn

×4 e£w tImSn) hnhn[Xcw D]IcWßsf {]Xn\n[oIcn°mw.

Nn{Xw. 8.33 : IP ta¬hn-emkw

11.10  irwJeIfnse t{]mt´m-t°mfpIƒ (Network Protocols)

irwJebnse D]IcWßƒ XΩn¬ hnhcßƒ ]ckv]cw ssIamdptºmƒ kzoI-

cnt°≠ {]tXyI \nbaßfmWv t{]mt´m-t°mfpIƒ. Um‰ t^m¿am‰nMv, Um‰ Iw{]-

 nMv, ]niIpIfpsS ]cntim[\, Xncn®dnb¬, ]ckv]cw _‘n∏n°¬, Um‰m

e£yÿm\Øp FØnt®¿∂p F∂v Dd∏phcpØ¬ F∂nhbv°mbn Hmtcm

t{]mt´m-t°mfn\pw AXns‚Xmb \nb-a-ßfp≠v.

\ap°p sNømw

\nßfpsS kvIqfnse Iºyq´¿ irwJebnse Hmtcm D]IcWßfp-sSbpw  MAC ID

bpw IP A{Õkpw  I≠p]nSn®p Hcp ]´nI Xmsg Im-Wn®ncn°p∂Xv t]mse Xbmdm-

°pI (IPCONFIG/ALL F∂ \n¿tZiw, Iam≥Uv t{]mw‰n¬ D]tbmKn-°pI)

{Ia \w. Iºyq-´-dns‚ t]cv IP MAC

1.

2.

3.
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{]tXyI Dt±iyßƒ°p th≠nbpw, kml-Nc-y-ßƒ°p- th≠nbpw \nch[n Iºyq´¿

irwJe t{]mt´m-t°mfpIƒ \n¿Ωn®n´p≠v. TCP/IP, SPx/IPx XpSßn-bh-bmWv

s]mXphmbn D]tbmKn°p∂ Nne t{]mt´m-t°mfpIƒ (Protocols).

TCP/IP

C‚¿s\‰nepw km[mcW irwJeIfnepw ]ckv]cw _‘n∏n®n´p≈ D]IcWß-

fn¬ D]tbm-Kn°p∂ \nbaßfmWv TCP/IP ({Sm≥kvanj≥ I -̈t{Smƒ t{]mt´m-tImƒ/

C‚¿s\‰v t{]mt´mt°mƒ) (TCP/IP Transmission control protocol/Internet protocol) F∂Xv.

C‚¿-s\‰n¬ Cet{ŒmWnIv D]IcW-ßƒ (Iºyq´¿ t]mep≈) Fßs\ _‘n∏n°-

Wsa∂pw Ah XΩn¬ Fßs\ hnhc hn\nabw \SØWsa∂pw TCP/IP \n¿h-

Nn®ncn°p∂p

Hcp Iºyq´dn¬ \n∂v as‰m∂nte°v Um‰ Abbv°ptºmƒ, TCP/IP BZyw Ahsb

hn`Pn®p sNdnb ]m°‰pIƒ B°pIbpw ]n∂oSv Abbv°pIbpw sNøp∂p. kzoI-

cnt°≠  Iºyq´dn¬ Cu ]m°‰pIƒ In´n°gn™m¬, Cu ]m°‰pIfn¬ sX‰pItfm

tISp]mSpItfm Dt≠m F∂v ]cntim[n°p∂p. XIcmdpIƒ Is≠-Ønbm¬, Cu

]m°‰pIƒ ho≠pw Abbv°p∂Xn\p≈ \n¿tZiw TCP ka¿∏n-°p∂p. XIcmsdm-

∂pw Cs√¶n¬ ]m°‰pIsf TCP bn¬ \n¿t±in®n´p≈ \nba-ßƒ°\pkcn®p

kwtbmPn∏n®v bYm¿Y ktµiw B°n am‰pIbpw sN-øp-∂p. TCP/IP \nbaßfn¬

\S°p∂ hnhn[ {]h¿Ø\ßƒ Nn{Xw 8.32 sImSp-Øncn°p∂p. Cu ]m°‰pIƒ

e£y ÿm\Øp FØnt®cp∂p F∂v Dd∏m-°p-∂Xv C‚¿s\‰v t{]mt´mt°mƒ

BWv. Htc ktµiØns‚ hnhn[ ]m°-‰pIƒ ]e ]mXIfneqsSbmWv k©cn-

°p∂sX¶nepw Ah Htc e£yÿm-\Øp FØnt®cpIbpw Ahsb AhnsS sh®v

kwtbmPn∏n°pIbpw sNøp∂p. HTTP, FTP, DNS  XpSßnb t{]mt´mt°mfpIfpw TCP/

IP t{]mt´mt°mfn\p≠v.

Nn{Xw 8.34 : TCP/IP bpsS {]h¿Ø\w

dq´¿ dq´¿
dq´¿

dq´¿
dq´¿

dq´¿

L´w 3

TCP t{]mt´m-t°mƒ

]m°-‰p-Isf ]q¿∆-
ÿn-Xn-bn-em-°p-∂p.

L´w 2

IP t{]mt´m-t°m-fns\ A\p-k-

cn®v ]m°‰pIƒ dq´-dn¬ \n∂v
dq´-cn-te°v C‚¿s\‰n-eqsS
k©-cn-°p-∂p.

L´w 1

TCP t{]mt´m-t°mƒ

Um‰sb ]m°‰p-Iƒ
B°p-∂p.
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a. HTTP

ssl∏¿ sSIvÃv {Sm≥kv^¿ t{]mt´mtImƒ (Hyper Text Transfer Protocol) F∂mWv
HTTP bpsS ]q¿W cq]w. ¢b‚n¬ \n∂p≈ A`y¿Y\ ssIam‰w sNøphm\pw,
sk¿hdn¬ \n∂v {]XnIc-Wßƒ kzoIcn°phm\pap≈ Aw-KoIrX s]cp-am‰
N´ßfmWnXv. ¢b‚n¬ \n∂v {_u-k¿ hgn At]£ kzo-Icn°p∂ k¿h¿, HTTPhgn
tkh-\w \¬Ip-I-bpw sNøp∂p. CØ-
cw A`y¿Y-\-bpsS-bpw {]XnIc-WØn-
s‚bpw tPm-Un-Iƒ HTTP skj≥ F∂v
Adn-bs∏Sp∂p. (Nn{Xw 8.35)

¢b‚ n¬ \n∂p≈ \n¿t±isØ
XpS¿∂v sk¿h¿ {]XnIcn°p∂Xv
c≠p coXn -bn -em -Wv . sk¿h-dn¬
ap≥Iq´n kq£n-®n-´p≈ ̂ b¬ Ab®p sImSptØm (Static coXn) sk¿h-dn¬ kq£n-
®n-´p≈ t{]m{Kmw tImUns‚ {]h¿Ø-\- ̂ -e-am-bn-´p≈ ̂ b¬ Ab®p sImSptØm
(Dynamic coXn) BImw AXv.

HTTP bpsS c≠p {][m\ khnti£XIƒ

$ HTTP bn¬ hnhc hn\nab am[yaØns‚ kzm[o\an√.

$ HTTP AÿncamWv (A`y¿Y\bpsSbpw {]XnIcWØns‚bpw kabØp
am{Xw) ¢b‚ v - k¿h¿  _‘w ]ckv]cw \ne\n¿ØpIbpw AXn\ptijw
_‘w \ntijw hnt—Zn°pIbpw sNøp∂p.

b. FTP

F^v Sn ]n bpsS ]q¿Wcq]w ̂ b¬ {Sm≥kv^¿ t{]mt´mtImƒ (File Transfer Protocol)

F∂mWv. Um‰-bpw t{]m{Kmw ^bepIfpw irwJe hgn ]ckv]cw ssI-am‰w

sNøphm≥ D]tbm-Kn°p∂ ASnÿm\ t{]mt´mtImƒ BWnXv. C‚¿s\‰n-eqsS

efnXamb coXn-bn¬ Iºyq´dpIƒ XΩn¬ ^bepIƒ ssIamdm\p≈ am¿K-amWv

CXv. TCP bpw IP bpw D]tbmKn®v Abbv°pIbpw kzoI-cn°pIbpw sNøp∂p.

sk¿hdnse  kpc£m am¿Kßƒ Bb bqk¿  \mahpw  ]m v th¿Upw  D]tbm-

Kn®v ^bepIƒ kpc£nXambn ssIam‰w sNøp∂Xv ¢b‚ v sk¿h¿ LS\bmb

FTP D]tbmKn®mWv. FTP ¢b‚ v t{]m{KmapIfmb FileZ-illa, CUTEFTP F∂nh

D]tbmKn®v ^bepIƒ hfsc Ffp∏Øn¬ Abbv°phm\pw kzoIcn°phm\pw

Ignbp∂p.

c. DNS

sUmssa≥ s\bnw knÃw (Domain Name System) F∂mWv DNS s‚ ]q¿W cq]w.

sh_v {_ukdns‚ As{U v _mdn¬ \Ωƒ ssS∏v sNøp∂ sh_v ta¬-hnem-

Nn{Xw . 8.35 : HTTP skj≥

ss¢‚v sk¿h¿

At]£

{]Xn-I-cWw
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kØns‚ (sUmssa≥ \maw) IP ta¬hnemkw DNS \ap°v \¬Ip∂p. (samss_¬

t^mWn¬ Hcp t]cv Xncs™Sp°ptºmƒ AXn¬ t^m¨ \º¿ D≈Xv t]mse)

DNS \p AXns‚Xmb irwJeIƒ D≠v. C‚¿s\‰n¬ D≈ F√m sh_vssk‰p-
IfpsSbpw IP ta¬hnemkßfpw sUmssabn≥ \maßfpw Hcp Um‰mt_kn¬
tiJcn®n´p≠v. C‚¿s\‰nse Hmtcm t\mUns‚bpw IP ta¬hnemkw ÿnc-amWv
F∂XmWv DNS s‚ ASnÿm\w. Hcp DNS \p Hcp sUmssa≥ \maØns\ hnh¿Ø\w
sNbvXp IP ta¬hnemkam°phm≥ Ign™ns√¶n¬ AXv ASpØ DNS t\mSpw,
AXn\pw Ign™ns√¶n¬ AXn\SpØXnt\mSpw hnhchn\nabw \SØpw. Cu

{]{Inb icn-bmb IP ta¬hnemkw In´p∂Xv hsc XpScp∂p.

8.11 bqWnt^mw dntkmgvkv semt°‰¿
(Uniform Resource Location (URL))

bqWnt^mw dntkmgvkv semt°‰¿ F∂XmWv URL- -s‚ ]q¿W cq]w. URL F∂Xv

{IaoIcn®  hm°pIƒ D]tbmKn®v sh_v {_ukdpIƒ, Csabn¬ t{]m{KmapIƒ,

a‰p tkm v̂‰vshbdpIƒ XpSßnbhsb C‚¿s\‰n¬ Xncn®dnbp-hm≥ klmbn-°p∂

H∂mWv. Cs‚¿s\‰nep≈ F√m hn`hßƒ°pw (resources) X\Xmb URL

D≠mbncn°pw. ^bepIƒ, AXpƒs∏Sp∂ sh_vt]-Pp-Iƒ a‰p tUmIyqsa‚p-Iƒ,

{Km^nIvkv, t{]m{KmapIƒ XpSßnbhbmWv irwJe hn`-hßƒ (Network resources).

Hcp URL-¬ A£-c-ßƒ, A°-ßƒ, Nn”-ßfpw D≠v.

Hcp URL ta¬hnemksØ aq∂mbn Xcw Xncn®ncn°p∂p

a) s\‰vh¿°v t{]mt´mt°mƒ

b) sUmssa≥ \maw (tlmÃns‚ t]cv A√¶n¬ hnemkw)

c) ^b¬ \maw

DZmlcWØn\v  http://www.dhsekerala.gov.in/index.html F∂ URL  \v aq∂p `mKßƒ

D≠v. Nn{Xw 8.36 Cu URL s‚ hnhn[ LS-Ißƒ ImWn®ncn°p∂p.

Nn{Xw 8.36 : URL s‚ LS-I-ßƒ

t{]mt´m-t°mƒ sUmssa≥ \maw ^b¬ \maw

\ap°p sNømw

TCP/IP, HTTP, FTP, DNS F∂nhb√msX GsX-¶nepw A©p t{]mt´m-t°m-

fpIsf°pdn®v Ipdn∏v Xbm-d-°pI.
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aq∂p hn`mKßfpsSbpw hniZ hnhc-ßƒ NphsS tN¿Øncn°p∂p.

a) t{]mt´m-t°mƒ (Protocol)

sUmssa\n¬ \n∂v hnhcßƒ GXp t{]mt´mtImƒ D]tbmKn®mWv kzoIcn-t°≠Xv

F∂Xv {_ukdns\ Adn-bn°p∂p.

b) sUmssa≥ \maw (Domain name)

sUmssa≥ \maw F∂Xv sUmssa≥ s\bnw knÃw hgn sk¿hdn\p \¬Inb t]-

cmWv. Hcp  URL  se  sUmssa≥ \maw  Hcp  sh_v sk¿hdns\ Is≠Øphm≥

klmbn°p∂p. hfsc Ffp∏Øn¬ Hm¿Ω \n¬°p∂ hn[Øn¬ C‚¿s\‰v D]-

t`m‡m°ƒ°v {lkz\maØn¬ In´p∂p. Iºyq´¿ D]tbmKn®v C‚¿s\‰neqsS

hnhchn\nabw \SØm≥, IP A{Õkv D]tbmKn°mhp∂XmWv. F∂m¬ F√m

Iºyq´dpIfpsSbpw IP A{Ukv Hm¿Øncn°pI F∂Xv {]mtbmKnI-a√. AXp-sIm≠v

sh_v k¿hdn\p t]cv \¬IpIbpw, Cu t]cn\p Xpeyamb IP hnemk-ßfpsS Hcp

]´nI D≠m°n kq£n°pI F∂ k{ºZmbw sIm≠v h∂p. CXns\-bmWv

sUmssa≥ \maw F∂v ]dbp∂Xv. DZmlcWw dhsekerala.gov.in, keralaresults. nic.in

,google.com, gmail.com.

Hcp sUmssa≥ \maØn\p km[mcW H∂n¬ IqSpX¬ ̀ mKßƒ D≠v. tSm]v seh¬

sUmssa≥ AYhm {]mYanI sUmssa≥, D] sUmssa≥ F∂n-h.

apIfn¬ kqNn∏n® DZmlcWØn¬ in F∂Xv {]mYanI sUmssa\pw, gov F∂Xv

in s‚ D] sUmssa\pw, dhsekerala F∂Xv gov bpsS D] sUmssa-\pamWv.

hfsc Ipd®p {]mY-anI sUmssa\pIƒ BWv D≈Xv. Ahsb c≠p hn`mK-ßƒ

Bbn Xcw Xncn®ncn°p∂p. s]mXphmb sUmssa≥ \maßƒ (Generic domain names)

F∂pw  cmPyØns‚ {]tXyI sUmssa≥ \maßƒ (Country specific domain  names)

F∂pw. s]mXphmb/cmPy sUmssa≥ \maßfpsS DZmlcWßƒ ]´nI 8.2 ¬

sImSpØncn°p∂p.

]´nI 8.2 : s]mXp-hm-bXpw cmPy-Øns‚ {]tXyI sUmssa≥ \ma-ßfpw

Generic Domain Names Country Specific Domain Names

·com Commercial business ·in India

·edu Educational institutions ·au Australia

·gov Government agencies ·ca Canada

·mil Military ·ch China

·net Network organizations .jp Japan

·org Organizations (nonprofit) .us United States of America
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\ap°p sNømw

c.^b¬ \maw ( File Name)

GXp ^b¬ BtWm Xpdt°≠Xv AXns\ kqNn∏n°p∂XmWv Cu `mKw. Nn{Xw

8.35-se DZm-l-c-W-Øn¬ sImSp-Øn-cn-°p∂ sUmssa≥ \maw \¬Ip-tºmƒ sh_v

k¿h¿ index.html F∂ ^bemWv Ab®p Xcn-I.

Cu \q‰m≠ns‚ AhiyLSIamb Iºyq´¿ irwJesb Ipdn®v \Ωƒ Cu A[ymbØn¬ ]Tn®p.

irwJebpsS {]m[m\ysØ°pdn®pw Ah \¬Ip∂ t\´ßsf Ipdn®pw N¿® sNbvXp. hnhn[ hnhc

hn\nab `uXnI am≤yaßfpsS \n¿ΩnXnsb°pdn®pw Ah-bpsS t\´-ßepw tIm´-ßfpw AhbpsS

{]h¿Ø\ßsf°pdn®pw \mw N¿® sNbvXp. irwJe cq]I¬∏\ sNøptºmƒ, D]tbmKn°p∂

hnhn[Xcw D]IcWßsf°pdn®pw a\ nem°n.

hnhn[ irwJesb°pdn®pw N¿® sNøp∂Xn\v ap≥]v,tSmt∏mfPn F∂ ]ZØneqsS hnhn[

hn[Ønep≈ irwJebpsS {Iao-I-cWsf°pdn®p ]Tn®p. TCP/IP t]mep≈ irwJe s]cp-am‰ N´ßƒ

D]tbmKn®v hnhcßƒ ssIam‰w sNøp∂Xv Fßs\ F∂v N¿® sNbvXp.Hcp irwJebnse t\mUns\

Is≠Øp∂Xv Fßs\ F∂v ]Tn®p. URL s\ Ipdn®p≈ N¿®tbmSp IqSn Cu ]mT`mKw

D]kwlcn®p.

s]mXphmb sUmssa\pw cmPyØns‚ sUmssa≥ \mahpw DƒsIm-≈p∂
URL s‚ km[phmb DZmlcW ]´nI Xømdm°pI. Xpd∂v h∂ ^bens‚
t]cv F¥mWv F∂v {i≤n°pI. (Xpd∂-Xn\ptijw A{Ukv _mdn¬
ImWp∂  t]cv BIpw ^bens‚ t]cv)

  \ap°v kw{Kln°mw

 ]T\ t\´ßƒ

Cu A[ymbØns‚ ]q¿ØoIcWtØmSpIqSn ]TnXmhn\v

$ hnhchn\nab am[yasØ Xncs™Sp°phm\pw a\ nem°phm\pw Ignbp∂p.

$ hyXykvX irwJeIsf XmcXayw sNøm≥

$ irwJebpsS hnhn[ bp‡m[n-jvTnX Xcw Xcn-hpIƒ

$ irwJebneqsS Um‰ Abbv°p∂Xv a\ nem°pI

$ efnXamb Hcp irwJe \n¿Ωn°pI

$ irwJebnse Hcp t\mUns\ Fßs\ Xncn®dnbmw

$ Hcp  URL  s‚ hnhn[ `mKßƒ Xncn®dnbpI
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{ltkzmØc tNmZyßƒ

1. {]Imi  XcwKßfpsS  cq]Øn¬ hnhcßƒ hln®p sIm≠v t]mIp∂  kwt{]£W  am≤yaamWv

F) sImbmIvkn¬ tI_nƒ _n) SznÃUv s]b¿

kn) ssh ss^ Un) H]v‰n°¬ ss^_¿

2. hyXykvXX s]cp-am‰ N´ßfp≈ hyXy-kvX irwJeIsf ]ckv]cw _‘n∏n°p∂ D]IcWamWv ....

F) dq´¿ _n) {_nUvPv kn) kzn®v Un) tK‰v shbv

3. .....{Iao-I-c-W-Øn¬ Hcp Iºyq´dns‚ XIcm¿ samØw irwJebpsS {]h¿Ø\sØbpw  _m[n°p∂p

F) _kv _n) dnMv kn) Ãm¿ Un) Chsbm∂pw C√

4. hnhn[ D]IcWßfn¬ \n∂p≈ XcwKßsf Hscm‰ hn\nab am≤yaØneqsS Htc

kabØp ISØnhnSphm≥ Ö. ... D]IcWw D]tbmKn°p∂p

F) tamUw _n) kzn®v kn) dq´¿ Un) aƒ´n]vsfIvkv¿

5. ªq SqØv D]tbmKn°p∂Xv

F) Zo¿L Zqc hn\nabØn\v _n) {lkzZqc hn\nabØn\v

kn) samss_¬ t^mWn¬ am{Xw Un) Chsbm∂pw  A√

6. km‰sse‰v en¶pIƒ s]mXpsh D]tbmKn°p∂Xv

F)  PANS _n) LANS kn) MANS Un) Ch-bn-se√mw

7.  Hcp sUmssa≥ \maw _‘n-∏n-®n-cn-°p-∂Xv

F) URL _n)  sF]n A{Ukv kn)  sh_vssk‰v Un) Chsb√mw

eLp D]\ymk tNmZyßƒ

1. _m≥Uv hnUvXv \n¿∆Nn°pI

2. irwJeIfpambn _‘s∏´ c≠p D]IcWßfmWv kzn®pw l∫pw.  Chsb th¿Xncn°pI.

3. sF]n A{Ukv F∂m¬ F¥mWv? Hcp DZmlcWw FgpXpI.

4. F¥mWv  TCP/IP?  CXns‚ {]m[m\yw F¥v?

5. Iºyq´¿ irwJesb \n¿∆Nn°pI

6. F¥mWv ªqSqØv?

7. F¥mWv tamUw?

8. dq´dpw tK‰v thbpw XΩnep≈ hyXymkw F¥mWv?

9. Iºyq´¿ irwJe \n¿Ωn°p∂Xns‚ BhiyIX hniZoIcn°pI?

10. Iºyq´¿ irwJebpsS D]tbmKßƒ Fs¥ms°bmWv?

amXrI tNmZyßƒ
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11. ssat{Imthhv kwt{]£WØns‚ t]mcmbvaIƒ Fs¥ms°bmWv ? Fßs\ AXns\ adnIS°mw?

12. ssh ss^ bpsS khntijXIƒ Fs¥ms°bmWv ?

13. Hcp A¥¿tZiob kvIqƒ 45 m Np‰fhn¬ ÿm]n®ncn°p∂ Iºyq´dpIsf XΩn¬ _‘n∏n-°phm≥

BtemNn°p∂p.CXn\v DXIp∂ kmºØnI em`ap≈Xpw AXnthKXbp≈Xpw Bb am≤yaw

sXcs™Sp°pI

14. F¥mWv  NIC?  irwJebn¬ AhbpsS {]m[m\yw F¥mWv ?

15.   Hcp ÿm]\Ønse Iºyq´¿  irwJebpsS tae[nImcnbmWv \nßƒ F∂v k¶¬∏n°pI .

irwJebnse 10 MBPS  s‚  SWITCH  am‰n  10 MBPS  s‚  HUB  shbv°phm≥ \nßtfmSp

       tae[nImcn \n¿t±in°p∂p ? CXnt\mSv \nßƒ tbmPn°p∂pt≠m ? \nßfpsS A`n{]mbw

       km[qIcn°pI ?

16. \nßfpsS _tbmUm‰ 10KM  AIsebp≈ Iq´pImcs‚ Iwºyq´dnte°p sSent^m¨ irwJe

hgn  ssIam‰w sNøWsa¶n¬

F)   c≠v `mKØpw D≠mbncnt°≠ D]IcWØns‚ t]cv FgpXpI?

 _n) c≠p Iºyq´dpIƒ XΩn¬ _‘w ÿm]n®p Ign™m¬, Cu D]IcWØneqsS ^bepIƒ

  Abbv°pIbpw kzoIcn°pIbpw sNøp∂Xv Fßs\bmWv?

17. Hcp Iºyq´¿ irwJebn¬ dn]o‰¿ D]tbmKnt°≠n hcp∂Xv Ft∏mƒ?

18. C≥{^msdUpw ªqSqØv kwt{]£Whpw XΩn¬ XmcXayw sNøpI ?

19. sSent^m¨ irwJebpambn Iºyq´dpIsf _‘n∏n°phm≥ D]tbmKn°p∂ D]IcWtaXv ?

CXns‚ {]h¿Ø\w  hniZoIcn°pI?

20. em≥ {Iao-I-cWw  ( LAN TOPOLOGY)  hniZoIcn°pI ?

21. TCP/IP  s]cp-am‰ N´ßƒ Npcp°n FgpXpI?

22. F¥mWv  MAC  A{Ukv ? MAC  A{Ukv IP  A{Ukv Dw XΩnep≈ hyXymkw F¥mWv ?

D]\ymk tNmZyßƒ

1. Iºyq´¿ irwJeIsf AhbpsS hep∏a\pkcnNv Fßs\ Xcw  Xncn®ncn°p∂p ?

2. hyXykvX  em≥ {Iao-I-c-W-ßsf  ( LAN TOPOLOGY)  Isf  XmcXayw sNøpI ?

3. hnhn[ XcØnep≈ ssKUUv hn\nab Nm\epIsf Ipdn®v hniZoIcn°pI ?

4. hyXykvX A¨ ssKUUv am≤yaßƒ XΩn¬ XmcXayw sNøpI ?
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5. s]cp-a-‰-N´w (t{]mt´mtImƒ ) F∂ ]Zw \n¿∆Nn°pI? GsX¶nepw c≠p hn\nab s]cp-am‰ N´ßƒ

Npcp°n  hniZoIcn°pI ?

6. irwJebn¬ D]tbmKn°p∂ hnhn[ XcØnep≈ hnhc hn\nab D]IcWßsf Ipdn®v Npcp°n

hniZoIcn°pI ?

7. Xmsg ]dbp∂ kµ¿`ßfn¬ GXp XcØnep≈ hn\nab am≤yaamWv A\ptbmPyamIpI?

a. LAN  ÿm]n°pI

b. em]vtSm∏n¬ \n∂pw sam_bnte°p Um‰ ssIamdpI

c. Hcp sam_bn¬ t^mWn¬ \n∂v as‰mcp samss_¬ t^mWnte°p Um‰ ssIamdpI

d. H∂n¬ IqSpX¬ D]IcWßƒ \nb{¥n°p∂ Hcp dntam´v I¨t{Smƒ D≠m-°p-I.

e. c≠p cmPyØp≈ c≠p ÿm]\ßƒ XΩnep≈ AXnthK hnhc hn\nabw

f. Ip∂n≥{]tZiØp≈ (aetbmc taJeIfn¬) hnhchn\nabw

g. \KcØn\p≈ntem \Kc ]cn[n°p≈ntem tI_nƒ D]tbmKn®p≈ Nnethdnb hnhc hn\nabw?



lllll C‚¿s\‰ns‚ Ncn{Xw

lllll Iºyq´dnte°v C‚¿s\‰v _‘n∏n°p∂p.

lllll _‘n∏n°¬ coXnIƒ

o Ub¬ A]v

o htb¿Uv t{_mUv_m‚v

o hb¿sekv t{_mUv_m‚v

o C‚¿s\‰v ]¶phbv°p∂ coXnIƒ

lllll C‚¿s\‰nse tkh\ßƒ

o www

o tk¿®v F≥Pn\pIƒ

o Cu˛sabn¬

o kmaqlnI am[yaßƒ

lllll ssk_¿ kpc£

o Iºyq´¿ sshdkv, thw, t{SmP≥ tlm¿kv, kv]mw,

lm°nßv, ^njnßv, Unss\¬ Hm^v k¿∆okv

B{I-a-Ww, am≥ C≥ Z anUn¬ B{IaWßƒ.

lllll irwJem{IaWw XSbp∂p.

o ^b¿hmƒ B‚nsshdkv kvIm\dpIƒ,

Ip°okv

lllll Iºyq´dpIfn¬ C‚¿s\‰v D]tbmKn°p-tºmƒ

A\ph¿Øn-t°≠ am¿K \n¿tZ-ißƒ

temIØnse G‰hpw henb Iºyq-́ ¿ irwJe C‚¿-

s\‰v BsW∂v Ign™ A[ym-b-Øn¬ \Ωƒ ]Tn-

®p. Fkv.-F-kv.-F¬.kn (S.S.L.C) ]co-£m-̂ ew Adn-

bp-I, lb¿ sk°‚dn {]th-i-\-Øn\v At]-£

ka¿∏n-°p-I, ka-bm-k-a-b-ß-fn¬ At]£-bpsS

]pXp°nb hnhcßƒ Adn-bp-I, hnhn-[-bn\w kvtIm-

f¿jn-∏p-I-sf-∏‰n a\- n-em°n At]£ ka¿∏n-°pI

XpS-ßn-b-hbv°v C‚¿s\‰v kuIcyw {]tbm-P-\-s∏-

Sp-Øp∂p. C°m-eØv C‚¿-s\‰v C√m-sX-bp-ff

PohnXw \nßƒ°v k¶¬∏n-°m\mIptam? Cu

]d™ tPmenIsf√mw C‚¿s\‰v C√msX ssI-

Imcyw sNøpI F∂Xv Xptemw ZpjvI-c-am-bn-cn-°pw.

C‚¿s\‰v \ΩpsS PohnXw \n›b-ambpw Bbmk

cln-X-am-°n-Øo¿-°p∂p. C‚¿s\‰v \ΩpsS \nXy

Pohn-XØn¬ Hcp henb Af-thmfw kzm[o\w sNep-

Øp-∂p. C‚¿-s\-‰ns‚ hym]I P\{]nb-Xbpw D]-

tbm-K-Øns‚ h¿≤-\hpw ImcWw C‚¿s\‰v _‘w

Dff sSen-hn-j≥ sk‰p-Iƒ t]mepw Itºm-f-Øn¬

FØn-°-gn-™p.

hnh-c-ßƒ Xncbphm-\pw, C˛sabn¬ t\m°p-∂-Xn\pw,

_n√p-Iƒ AS-bv°p-∂-Xn\pw, Hm¨sse≥ tjm∏n-

ßn\pw, Hm¨sse≥ _m¶n-ßn-\pw, tkmjy¬ s\‰v-

h¿°nwKv ssk‰p-I-fn-eqsS a‰v BfpIfp-ambn _‘-

s∏-Sp--∂-Xn\pw P\-ßƒ s]mXpsh C‚¿s\‰v D]-tbm-

Kn-°p-∂p. C‚¿s\-‰ns‚ km[y-X-Iƒ hfsc hn]p-

ehpw AXv \ΩpsS sNehpw ka-bhpw Ipdbv-°p-hm-

\pw klm-bn-°p-∂p. CsXm-s°-bm-sW-¶nepw Hm¨-

sse-\neq-sSbp≈ a‰p-≈-h-cpsS kzIm-cy-X-bn-te-°p≈

C‚¿s\‰v
{][m\ Bibßƒ

9
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\pg-™p-I-b-‰w, X´n∏v, ssk_¿ B{Iaw XpS-ßn-bh Ct∏mƒ \ΩpsS kaqlØn¬

hym]n®p-sIm≠n-cn°p∂p. C‚¿s\‰pw AXns‚ {]th-i\ coXn-Iƒ°p-ap-]cn C‚¿s\-‰ns‚

tkh-\-ß-fmb sk¿®v F≥Pn≥, C -̨sa-bn¬, kmaq-lnI am[y-a-ßƒ, C‚¿s\‰v F∂nh

D]-tbm-Kn-°p-tºmƒ D≠m-Ip∂ ̀ ojWn-Ifpw Ah-bv°p≈ {]Xn-tcm[ am¿Kßfpw Cu

A[ym-b-Øn-¬ \ap°v N¿® sNømw.

9.1 C‚¿s\-‰ns‚ Ncn{Xw 9.1 C‚¿s\-‰ns‚ Ncn{Xw 9.1 C‚¿s\-‰ns‚ Ncn{Xw 9.1 C‚¿s\-‰ns‚ Ncn{Xw 9.1 C‚¿s\-‰ns‚ Ncn{Xw (History of the Internet)

Ata-cn-°≥ {]Xn-tcm[ hIp-∏ns‚ ]≤-Xn-bmb ARPANET (Advanced Research Projects Agency

Network) F∂ t]cn¬ Hcp sNdnb irwJ-e (s\-‰vh¿°v) bneqsS C‚¿s\‰n\v XpS-°an´p.

Bbn-c-Øn-sXm-≈m-bn-cØn Fgp-]-Xp-I-fn¬ Ata-cn-°≥ {]Xn-tcm[ tk\°v th≠n {]h¿-

Øn-®n-cp∂ k¿∆-I-em-im-e-I-fn-tebpw sXmgn¬ ÿm]\ßfn-sebpw Iºyq-́ -dp-Iƒ Cu

irwJ-ebp-ambn _‘n-∏n-®p. 1984 ¬ ARPANET ¬ \n∂pw th¿Xn-cn™v Ata-cn-°≥

ssk\y-Øns‚ D]-tbm-K-Øn\v am{X-ambn ssk\nI irwJ-e-bmb MILNET cq]w sIm≠p.

Bib hn\n-a-b-Øn-\mbn  TCP/IP  t{]mt´m-tImƒ D]-tbm-Kn-®n-cp∂ ARPANET AXn\p

tijw imkv{Xob Kth-j-W-ßƒ°pw Bib hn\n-a-b-Øn\pw D]-tbm-Kn-®p. ]n∂oSv a‰-\-

h[n irwJ-e-Iƒ Iq´n-tN¿Øv ARPANET Hcp henb irwJ-e-bmbn. temI-Ønse BZy

sshUv Gcnb s\‰vh¿°v Bbn ARPANET IW-°m-°-s∏-Sp-∂p. C‚¿s\‰ns‚bpw TCP/

IP t{]mt´m-tIm-fn-s‚bpw hnIm-k-Øn\v ]¶v hln® hn‚≥ t{K sk¿^ns\ C‚¿s\-‰ns‚

]nXm-hmbn Adn-b-s∏-Sp-∂p.

hn‚≥ t{K sk¿ v̂ (1943 ̨ ) Hcp Ata-cn-°≥ Iºyq-́ ¿ imkv{X-PvR\mWv

hn‚v sk¿ v̂ F∂v hnfn-°s∏Sp∂ Ct±lw C‚¿s\-‰ns‚ ]nXmhv F∂v

Adn-b-s∏-Sp-∂p. At±-l-Øns‚ kl-h¿Ønbpw Ata-cn-°≥ Iºyq-́ ¿

imkv{X-⁄-\p-amb t_m_v Imlv\n s\msSm∏w C‚¿s\-‰ns‚ {]mcw`

hnIm-k-Øn\v Imc-W-̀ q-X-\m-bn. At±lw Ata-cn-°-bpsS Defence Advanced Re-

search Project Agency  hIp-∏n¬ tPmen sNøp-Ibpw TCP/IP t{]mt´m-Im-fns‚

hnIm-k-Øn\v {][m\ ]¶v hln-°p-Ibpw sNbvXp. Ct±lw ICANN s‚ cq]o-I-c-W-

Ønepw Dƒs∏-́ n-́ p-≠v.

1989 ¬ Kth-j-I-\mb Snw s_¿tWgvkv eo thƒUv sshUv sh_v

(WWW) F∂ Bibw apt∂m´v h®p. Snw _¿tWgvkv eobpw At±-

l-Øns‚ Iq´m-fn-Ifpw IqSn ssl∏¿ sSIvÃv {Sm≥kv^¿ t{]mt´m-

tImƒ (HTTP), HTML,  sh_v {_uk¿, sh_v sk¿h-dns‚ kmt¶-

XnI hnZy F∂o I≠p-]n-Sn-Ø-ßfneqsS JymXn t\Sn. CXn-eqsS

sh_v Uh-e-∏¿°v ssl∏¿ sSIvÃv DƒsIm-f-fn®v sh_v t]Pp-Iƒ

XΩn¬ _‘n-∏n-°phm≥ ssl∏¿ en¶pIƒ D]-tbm-Kn-°m≥ km[n®p.

i_vZw, hmIyw Nn{Xw F∂nh Dƒs∏SpØn BI¿j-I-amb sh_v

t]PpIƒ cq]-I¬∏\ sNøp-hm≥ Ign-™p. 1990 Ifn¬ Cu am‰w

C‚¿ s\‰ns‚ _rl-Ømb hnIm-k-Øn\v ImcWambn.

Nn{Xw 9.1 Sow _¿tWgvkv
eo.
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C‚¿s\‰ns\ Hcp BtKmf {]Xn`mkam°n am‰m≥ ̀ qan imkv{X-]-c-ambn hnZqc ÿe-ß-
fn-ep-ff ]e-hn[ ÿm]-\-ß-fnse hn`n-∂-amb Hm∏-td-‰nßv knÃ-ß-fm¬ D]-tbm-Kn-°-s∏-
Sp∂ hnhn[Xcw Iºyq-´-dpIƒ Iq´n-t®¿Øp. C‚¿s\-‰ns‚ IΩyq-Wn-t°-j≥ t{]mt´m-
tImƒ Bbn D]-tbm-Kn-°p-∂-Xv TCP/IP BWv. C‚¿s\-‰n-te°v Iq´n-tN¿°p∂ GXv Iºyq-
´dpw TCP/IP t{]mt´m-tImƒ ]n¥p-S-cWw. 1998 ¬ C‚¿s\‰v tIm¿∏-td-j≥ t^m¿ ssk≥Uv
s\bnwkv B≥Uv \tºgvkv ÿm]n-°-s∏-´p. ICANN C‚¿s\-‰ns‚ Df-f-S-°sØ \nb-
{¥n-°p-Ib√, adn®v AXv C‚¿s\-‰ns‚ bqWnt^mw dntkmgvkv semt°-‰dns‚ \b-ßƒ
hnI-kn-∏n-°p-I-bm-Wv sNøp-∂Xv.

C∂v C˛sa-bn¬, hnhcßƒ Xncb¬, ̂ b¬ ssIam-‰w, tkmjy¬ s\‰vh¿°v XpS-ßnb
H -́\-h[n tkh-\-ßƒ \¬Ip∂ temI-Ønse tImSn°W°n\v hcp∂ Iºyq-́ -dp-Isf ]c-
kv]cw _‘n-∏n-°p∂ G‰hpw henb s]mXp-hmb irwJ-e-bmWv C‚¿s\‰v. C‚¿s\‰v
temI-sØ-hn-sS-bp-ap-ff D]-tbm-‡m-°sf tkhn-°p∂ ]c-kv]cw _‘n-∏n® Iºyq-́ ¿ irwJ-
e-bmWv.

C‚¿s\‰v t]mse Xs∂ Hcp ÿm]-\-Øn-\p-f-fn¬ TCP/IP t{]mt´m-tImƒ D]-tbm-Kn®v
]¶phbv°p∂ hnh-cw, tkm^v‰vshb¿ As√¶n¬ tkh\ßƒ F∂n-h-°p-ff kzImcy
Iºyq-´¿ irwJ-e-bmWv C≥{Sm-s\-‰v. C≥{Sms\‰neqsS sh_v tlmÃv, C˛sa-bn¬ tkh-
\w, ̂ b¬ ssIam‰w, C‚¿-s\-‰n-eq-sSbp≈ a‰v tkh\ßƒ F∂nh km[y-am-Ipw.

Hcp Iº-\n-bpsS kzImcy irwJ-e-bpsS `mK-a-√mØ Nne Iºyq-´-dp-Iƒ°v C≥{Sm-s\‰v
e`y-am-Ip-tºmƒ AXns\ FIvkv{Sm-s\‰v F∂v hnfn-°p-∂p. Iº-\n-bpsS Iq´p-I-®-h-S-°m¿°pw,
hn¬∏-\-°m¿°pw hn -̀h-ßƒ D]-tbm-Kn-°m≥ A\p-h-Zn-°p-∂Xv FIvkv{Sm-s\-‰ns‚ DZm-l-
c-W-ambn ]cn-K-Wn-°mw.

9.2 C‚¿s\-‰n-te°v Iºyq-́ ¿ _‘n-∏n-°p-∂pC‚¿s\-‰n-te°v Iºyq-́ ¿ _‘n-∏n-°p-∂pC‚¿s\-‰n-te°v Iºyq-́ ¿ _‘n-∏n-°p-∂pC‚¿s\-‰n-te°v Iºyq-́ ¿ _‘n-∏n-°p-∂pC‚¿s\-‰n-te°v Iºyq-́ ¿ _‘n-∏n-°p-∂p
(Connection the computer to the Internet)

C∂v hf-sc-b-[nIw P\-Io-b-amb C‚¿s\-‰n-te°v temI-ap-S-\o-f-ap-ff ÿm]-\-ßfpw P\-

ßfpw tNcp∂p F∂v \ap°v Adn-bmw. t\csØ hnh-c-ßƒ Xncbp-hm\pw Cu sabn¬

]cn-tim-[n-°p-hm-\pw am{XamWv P\-ßƒ C‚¿s\‰v D]-tbm-Kn-®n-cp-∂-sX-¶n¬, C∂v AXv

s{Sbn≥ Sn°‰v _p°n-ßv, samss_¬ t^m¨ doNm¿÷v, C‚¿s\‰v _m¶nßv F∂n-ßs\

a‰-\-h[n Bh-iy-ßƒ°m-bpw C‚¿s\‰v D]-tbm-Kn-°p-∂p≠v. AXn-\m¬ \ΩpsS Iºyq-́ -

dnepw samss_¬ t^mWnepw C‚¿s\‰v _‘w A\n-hm-cy-am-Wv.

Hcp Iºyq-´-dns\ C‚¿s\-‰n-te°v _‘n-∏n-°p-hm≥ Bhiyamb lm¿Uvshb-dp-Ifpw

tkm v̂‰vshb-dp-Ifpw Xmsg sImSp-Øn-cn-°p-∂p.

• NIC Im¿Uv kuIcyw Dff Hcp Iºyq-´dpw TCP/IP t{]mt´m-Imƒ ]n¥pWbv°p∂

Hm∏-td-‰nMv knÃhpw

• tamUw

• sSen-t^m¨ IW-£≥

• Hcp C‚¿s\‰v k¿∆okv s{]mssh-U¿ (ISP) \¬Inb C‚¿s\‰v B°u-≠v.

• {_uk¿, C -̨sa-bn¬ \v th≠ ¢b‚ v Bπn-t°-j≥, Nm‰v XpS-ßnb tkm v̂‰vshbdpIƒ
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Cu ImeØv sUkvIvtSm∏pw em]vtSm∏pw am{X-a√ C‚¿s\‰v _‘n-∏n-°m-\mbn \Ωƒ

D]-tbm-Kn-°p-∂-Xv. C‚¿s\‰v {_ukn-ßn\v th≠n P\-ßƒ Sm_v, kvam¿ v́ t^m¨ F∂nh

D]-tbm-Kn®v XpSßn-bn-́ p-≠v. CXn¬ Nne D]-I-c-W-ßƒ _n¬‰v C≥ tamUw D≈Xpw F∂m¬

a‰v NneXv tUm¶n-fn¬ \nt∂m tamU-Øn¬ \nt∂m hb¿sekv coXn-bnepw C‚¿s\‰v D]-

tbm-Kn-°p-∂p-≠v.

9.39.39.39.39.3 hnhn[ Xcw C‚¿s\‰v _‘n∏n°¬ coXnIƒ hnhn[ Xcw C‚¿s\‰v _‘n∏n°¬ coXnIƒ hnhn[ Xcw C‚¿s\‰v _‘n∏n°¬ coXnIƒ hnhn[ Xcw C‚¿s\‰v _‘n∏n°¬ coXnIƒ hnhn[ Xcw C‚¿s\‰v _‘n∏n°¬ coXnIƒ (Types of connectivity)

C∂v sh_v t]Pp-Iƒ IqSp-X¬ BI¿j-I-am-°p-hm≥ th≠n Nn{X-ßfpw aƒ´n aoUn-b-

bpw D]tbmKs∏SpØp-∂p. [mcmfw sh_v ssk‰p-Ifn¬ hoUntbm ImWp-hm\pw Uu -̈

temUv sNøp-hm\pap≈ kuIcyw D≠v. kn.Un Itfm, a‰v tÃmtdPv aoUnb hgntbm tkm v̂‰v-

shb¿ hnX-cWw sNøp∂Xn\v ]Icw C∂v ]e hn¬]\°mcpw Hm¨sse≥ hgnbmWv

Ah \¬Ip∂-Xv. tkm^v‰vshb-dp-I-fmb th¿Uv t{]m - -dp-Iƒ, kvs{]Uv jo‰p-Iƒ,

B‚nssh-dkv F∂nh Hmtcm Iºyq-́ -dp-I-fn¬ C≥Ãmƒ sNøp-∂-Xn\v ]I-cw, Hm¨sse-

\n¬ hmS-Ibv°v D]-tbm-Kn-°mhp-∂-Xm-Wv Ct∏m-gsØ {]h-W-X. Cu Imcy-ß-fn-se√mw

[mcmfw Um‰ Hm¨sse-\n-eqsS ssIam‰w sNtø≠Xmbn hcpw. AXn\m¬ C‚¿s\-‰ns‚

thKX AYhm Um‰ ssIam‰ \nc°v (data transfer rate)  Hcp {][m-\-s∏´ Imcy-am-Wv. Um‰

ssIam-‰-\n-c°v F∂Xv bqWn‰v kabØn¬ D]-I-c-W-ß-fn-eqsS ssIam‰w sNø-s∏-Sp∂

icm-icn _n‰p-I-fpsS FÆ-am-Wv.

1 kbps = 1000 _n‰vkv/sk°‚ v

1 Mbps = 1000 kbps

1 Gbps = 1000 Mbps

b, B bpw F∂o bqWn‰v Nn”ßƒ XΩnep≈ hyXymkßƒ.

b - _n‰v F∂Xns\ kqNn∏n°p∂p.

B - ss_‰v F∂-Xns\ kqNn-∏n-°p-∂p.

k, K F∂o bqWn‰v Nn”ßƒ XΩnep≈ hyXymkw

k = 1000 = 103

K = 1024 = 210

ChnsS k F∂Xv sUkna-¬ bqWn‰pw K F∂Xv ss_\dn bqWn‰nepap≈ AfhmWv. F∂m¬ saKm,

PnKm, sSdm XpSßnb bqWn‰pIƒ, sUknaen\pw ss_\dnbv°pw ‘M’, ‘G’, ‘T’ F∂o Nn”ßƒ

Xs∂-bmWv bYm-{Iaw D]tbmKn°p∂Xv. D]tbmKn-°p∂ kµ¿`-Øn\v A\p-k-cn®v Ah hyXym-k-

s∏´n-cn-°pw.

Um‰ ssIam‰ \nc°v Af°p∂Xv ZiI bqWn‰nepw F∂m¬ saΩdn Af°p∂Xv ss_\dn bqWn‰nepw

BWv F∂Xv {i≤n°pI.
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C‚¿s\‰v BIvkkv thK-Xsb kzm[o-\n-°p∂ {][m\ LSIw C‚¿s\-‰v _‘Øn--\mbn
Xnc-s™-Sp-°p∂ coXn BWv. C‚¿s\‰v _‘-Øns‚ thK-Xbpw AXn¬ D]-tbm-Kn-®n-cn-
°p∂ kmt¶-XnIhnZybptSbpw ASn-ÿm-\-ØnemWv C‚¿s\‰v _‘n∏n°¬  coXn Xcw
Xncn-®n-cn-°p-∂-Xv. Ahsb Ub¬ A]v IW-IvSnhn‰n, htb¿Uv t{_mUv_m‚ v, hb¿sekv
t{_mUv_m‚ v F∂n-ßs\ Xcw Xncn-®n-cn-°p-∂p. kmt¶-XnIhnZy-bpsS ]ptcm-KXn A\p-
k-cn®v Hmtcm Xcw _‘n∏n°¬ coXnbptSbpw Um‰ {Sm≥kv^¿ td‰v hyXymk-s∏´n-

cn°p∂p.

9.3.1 Ub¬ A]v _‘w (Dial-up connectivity)

CXn¬ ]c-º-cm-KX sSe-t^m¨ sse\n-eqsS Hcp Ub¬ A]v tamUw D]-tbm-Kn®v Ub¬

sNbv-XmWv C‚¿s\‰v k¿∆okv s{]mssh-U-dpsS sk¿∆-dp-ambn _‘n-∏n-®n-cn-°p-∂Xv.

Ub¬ ̨ A]v IW-IvSn-hn‰n k¿ho-kns‚ Nn{X-am-Wv 12.2 ImWn-®n-cn-°p-∂-Xv. sk¿∆dnte°v

UbenßneqsS _‘w ÿm]n°p∂Xn\m¬ Iºyq´dn¬ \n∂pw ISP bpsS sk¿hdnte°v

_‘n∏n°phm≥ IqSpX¬ kabw FSp°pw. Cu _‘Øn\mbn km[mcW ]cma[n 56kbps

thKXbn¬ Um‰ kwt{]jWw sNømhp∂ 56kbps tamUamWv D]tbmKn°p∂Xv. a‰v

XcØnep-≈ IW-£-\p-I-fp-ambn Xmc-Xayw sNøp-tºmƒ thKX Ipd™ Cu _‘-Øn\v

sNehv Ipd-hm-Wv. sSen-t^m¨ sse≥ Ub¬ A]v IW£\v th≠n am{Xambn am‰n

hbv°Ww F∂-XmWv CXns‚ as‰mcp t]mcm-bva. AXmbXv C‚¿s\‰v D]-tbm-Kn-°p-tºmƒ

\Ωƒ°v sSen-t^m¨ tImfp-Iƒ \SØphm≥ Ign-bn-√. Ct∏m-gm-Is´ Ub¬˛A]v IW-

£\p ]Icw IqSp-X¬ thK-X-bp-ff t{_mUv _m‚ v _‘w ÿm\w ]nSn-®n-́ p-≠v.

9.3.2 htb¿Uv t{_mUv _m‚ v _‘w (Wired broadband connectivity)

\qX\ kmt¶-XnI hnZy-Iƒ D]-tbm-Kn®v \Ωƒ°v Db¿∂ \nc-
°n¬ Um‰m ssIam-dp-∂ C‚¿s\‰v _‘-Øn-s\-bmWv t{_mUv
_m‚ v F∂ ]Zw kqNn-∏n-°p-∂-Xv. htb¿Uv t{_mUv_m‚ v
_‘ßƒ Ft∏mgpw e`y-am-Ip-∂Xpw Ub-¬ sNbvXv _‘n∏n-
t°≠ Bhiyw C√m-ØXpamWv. t{_mUv_m≥dv _‘-ßƒ°v,
t{_mUv_m‚ v tamUw D]tbmKn-°Ww. IqSmsX \ap°v htb¿Uv
C‚¿s\‰v D]tbmKtØmsSm∏w sSen-t^m¨ D]-tbm-Kn-°m-hp-∂-Xm-Wv. Ub¬˛A]v IW-

£\pw t{_mUv_m‚ v IW-£\pw XΩn-ep-ff XmcXayw ]´nI 12.1 ImWn-®n-cn-°p-∂p.

Nn{Xw 9.2 Ub¬ A]v _‘n-∏n-°¬ coXn

Iºyq´¿

tamUwsSet^m¨
sse\pIƒ

C‚¿s\‰v tkh\
ZmXmhv

tamUw

Nn{Xw 9.3 t{_mUvam≥:  tamUw

C‚¿s\‰v
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P\ kΩn-Xn-bp-ff t{_mUv_m‚ v kmt¶-XnIhnZy-Iƒ C‚-d-t{K‰Uvv k¿∆okv UnPn-‰¬
s\‰vh¿°v (ISDN), tI_nƒ C‚¿s\-‰v, UnPn-‰¬ k_vkvss{I-_¿ sse≥ (DSL), eokvUv
sse\p-Iƒ, ss^_¿ Sp tlmw F∂n-h-bm-Wv.

a. C‚-t{K‰vUv k¿∆okkv UnPn-‰¬ s\‰vh¿°v
(Intergrated Services Digital Network (ISDN))

ISDN F∂Xv i_vZhpw UnPn-‰¬ Um‰bpw hln-°m≥ Ign-hp-ff Hcp t{_mUv_m‚ v
tkh\amWv. ISDN _‘w D]-tbm-Kn-°p-∂ sSet^m¨ Iº\nIƒ c≠v sse\p-Iƒ
\¬Ip-∂p. D]-t`m-‡m-hn\v Hcp sse≥ i_vZ-Øn\pw, ASpØXv Um‰°pw As√-¶n¬
c≠pw IqSn Um‰-°mbn D]-tbm-Kn-°mw. Cu sse\n-eqsS 2 Mbps hsc thK-X-bn¬ Um‰

ssIam‰w sNøm-\m-Ipw.

b.  tI_nƒ C‚¿s\‰ v (Cable Internet)

sSen-hn-j≥ kn·-ep-Iƒ ssIam-dp∂Xn\mbn hoSp-I-fn¬ ÿm]n-®n-́ p-ff sImbm-Ivkn-b¬
tI_nƒ hgn C‚¿s\‰v kzoI-cn-°p∂ coXnbmWv tI_nƒ C‚¿s\‰v BIvkkv. tkh\
ZmXm-hv, \ΩpsS hoSp-I-fn¬ ÿm]n-®n-́ p-ff Hcp tI_nƒ tamUw D]-tbm-Ks∏SpØnbmWv
Iºyq-́ dpw tI_nƒ irwJ-e-bp-ambn _‘n-∏n-°p-∂-Xv. CXv Db¿∂ _m‚ vhnUvØv tkh\w
\¬Ip∂Xn\m¬ tI_nƒ C‚¿s\‰n\v 1Mbps apX¬ 10Mbps hsc thKX ImWpw.

c. UnPn‰¬ k_vkvss{I_¿ sse≥ (Digital Subscriber Line (DSL))

km[mcW sSent^m¨ sse\neqsS C‚¿s\‰v _‘w e`yam°p∂ as‰mcp t{_mUv_m‚ v
tkh\amWv DSL. sSent^m¨ sse\neqsS Htckabw t^m¨ hnfn°m\pw, C‚¿s\‰v
Bibhn\nabØn\pw DSL, D]tbm‡mhn\v A\phmZw \¬Ip∂p. CXn¬ \nch[n D]
hn`mKßƒ Dƒs∏SpØnbn´p≠v CXn¬ G‰hpw km[mcWbmbXv Akna{SnIv UnPn‰¬
k_vkvss{I_¿ sse≥ Asymetric Digital Subscriber Line (ADSL)) BWv. Hcp
sSent^m¨ sse\neqsS G‰hpw IqSpX¬ thKXbn¬ hnhcßƒ k©cn°p∂

Bibhn\nab kt¶XnI hnZybmWv ADSL. ADSL tkh\Ønse Uu¨temUv thKX

km[mcWbmbn. 256 kbps apX¬ 24 Mbps hscbmWv. Cu _‘Øn\v Hcp ADSL tamUw

\ΩpsS ho´ntem Hm^okntem BhiyamWv. C¥ybn¬ e`yamb t{_mUv_m‚ v

tkh\ßfn¬ G‰hpw P\{]oXn B¿÷n®XmWv ADSL.

• Ipd™, thKX 56 Kbps hsc • Db¿∂ thK-X-bpff _‘w.

thKX km[m-c-W-bmbn 256 Kbps ¬

IqSp-X-em-Wv.

• ISP bpambn _‘-s∏-Sm≥ Ub-enßv • F√mbvt∏mgpw e`y-amWv

Bh-iy-amWv

• sSen-t^m¨ sse≥ C‚¿s\‰n-\mbn • Htc kabw i_vZhpw C‚¿s\‰pw

am{Xw D]-tbm-Kn-°p-∂p. D]-tbm-Kn°mw

• Ub¬ A]v tamUw • t{_mUv_m‚v tamUw

D]-tbm-Kn-°p∂p D]-tbm-Kn-°p-∂p

]´nI 9.1: Ub¬ A]v, htb¿Uv t{_mUv _m‚v F∂o _‘ßƒ XΩnep≈ XmcXayw.

Ub¬ A]v IW-£≥ htb¿Uv t{_mUv_m‚v IW-£≥
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d. eokvUv sse≥ (Leased Line)

C‚¿s\‰v tkh\ZmXm°ƒ, hym]mcnIƒ, a‰v henb ÿm]\ßƒ XpSßnbh°v C‚¿s\‰v

tkh\w \¬Ip∂Xn\v am{Xambn D]tbmKn°p∂ sse\pIfmWv eokvUv sse≥. Hcp

C‚¿s\‰v eokvUv sse≥ 2Mbps apX¬ 10Mbps hsc thKX {]Zm\w sNøp∂Xpw F∂m¬

XmcXtay\ sNehv IqSnbXpamb A[nIaqeyap≈ C‚¿s\‰v _‘w BIp∂p. AXp-

sIm≠v eokvUv sse\pIƒ hnZym`ymk ÿm]\ßƒ t]msebp≈ henb ÿm]\ßfpsS

hf∏n¬ am{Xw D]tbmKn°p∂Xv.

e. ss^_¿ Sp Z tlmw (Fibre To The Home (FTTH))

FTTH Um‰ {]kmcWØn\mbn H]v‰n°¬ ss^_dpIfmWv D]tbmKn°p∂Xv. C‚¿-

s\‰v tkh\ZmXmhns‚ (TSP) ÿew apX¬ \ΩpsS hoSphsc H]v‰n°¬ ss^_dpIƒ

ÿm-]n°p∂p. hoSpIfnte°v AXnthKXbnep≈ C‚¿s\‰v ÿm]n°p∂Xn\v BtKm-

fXeØn¬ kzoImcyamb kmt¶XnIhnZymWv FTTH. H]v‰n°¬ ss^_dp-Iƒ°v Db¿∂

_m‚ vhnUvØpw Ipd™ Um‰ \jvShpw D≈Xn\m¬ H]v‰n°¬ ss^_-dp-Iƒ Db¿∂

thKX-bnep≈ _‘w \¬Ip∂p. \ΩpsS ho´n¬ ÿm]n°s∏´ Hcp Network Termina-

tion Unit (NTU) FTTH tamUw hgn \ΩpsS Iºyq´dnte°v _‘n-∏n®ncn°p∂p.

9.3.3 hb¿se v t{_mUv_m‚ v _‘n∏n°¬ coXn

(Wireless broadband connectivity)

Gsd°psd htb¿Uv t{_mUv_m‚ v _‘Øns‚ AtX

thKX \¬Ip∂hbmWv hb¿se v t{_mUv-_m‚ v

_‘n∏n°¬ coXn. samss_¬ t{_mUv-_m‚ v, ssh˛-

amIvkv, D]{Kl t{_mUv_m‚ v, ssh˛ ss^ F∂nh

P\{]nbamb hb¿se v t{_mUv _m‚ v coXn-IfmWv.

C‚¿s\‰nte°v _‘n∏n°m≥ D]tbm-Kn°p∂ Nne

hb¿se v tamUßƒ Nn{Xw 12.4¬ ImWn°p∂p.

a. samss_¬ t{_mUv_m‚ v (Mobile broadband)

samss_¬ t^m¨, USB hb¿se v tamUw, Sm_v As√¶n¬ a‰v samss_¬ D]Ic-

Wßƒ F∂nh D]-tbm-Kn-®p≈ hb¿se v C‚¿s\‰v {]thi\coXn-bmWv samss_¬

t{_mUv_m‚ v. samss_¬ t^mWpIƒ, Sm_pIƒ, USB tUm¶nfpIƒ XpSßnbh-bn-se√mw

tamUw ÿm]n®n´p≠v. \Ωƒ k©cn°ptºmƒ FhnsS \n∂pthWsa¶nepw C‚¿-s\‰v

kzoIcn°phm≥ D]tbm‡mhn\v samss_¬ t{_mUv_m‚ v A\phmZw \¬Ip∂p. Cu

kmt¶-XnI hnZy Um‰ {]km-c-W-Øn-\mbn samss_¬ t^mWp-I-fpsS sk√p-em¿ irwJe

D]-tbm-Kn-°p-∂p. Um‰ {]k-mc-W-Øn\v th≠ samss_¬ kmt¶-XnI hnZy c≠mw Xe-ap-

d-bn¬ (2G) XpSßn aq∂mw Xe-ap-d-bn-eqsS (3G) Ct∏m-gsØ \memw Xe-ap-d-bn-te°v (4G)

amdn-°-gn-™p. samss_¬ kmt¶-XnI hnZy-bnse Xe-ap-d-I-fpsS ]ptcm-KXn°\p-k-cn®v

Um‰ {]k-mcW thKX h¿≤n-°p-∂p.

Nn{Xw 12.4 hb¿se v t{_mUv_m‚v
tamUßƒ
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b. ssh˛-amIvkv (Wi-Max)

thƒUvsshUv C‚¿ Hms∏d-_n-en‰n t^m¿ ssat{Im-thhv BIvkkv (Wi-MAX) htb¿Uv

t{_mUv_m‚n\v ]Icw D]-tbm-Kn-°p-∂p F∂Xv Ign™ A[ym-b-Øn-eqsS \Ωƒ ]Tn-®-

Xm-Wv. Wi-MAX, 50 Intemao‰¿ Zqc ]cn-[n-bn¬ hb¿se v C‚¿s\‰v e`y-am-°m≥ Ign-

bp∂ Hcp sat{Sm-s]m-fn-‰≥ Gcnb s\‰vh¿°v hmKvZm\w sNøp-∂p. Wi-MAX lm≥Uv-sk-‰p-

Iƒ, USB tUm¶n-fp-Iƒ, Wi-MAX D]-I-c-W-ßƒ AS-ßnb em]vtSm∏v XpS-ßn-b-h-bn¬IqSn

_‘n-∏n-°m≥ km[n°p-∂p. Cu kmt¶-XnIhnZy ]c-am-h[n  70 Mbps hsc thKX \¬Ip-

∂p.

c. km‰-sse‰v t{_mUv_m‚ v (Satellite broadband)

D]-{K-l-Øns‚ klm-b-tØmsS C‚¿s\‰v _‘w km[y-am-°p∂ kmt¶-XnIhnZy-bm-Wv

km‰sse‰v t{_mUv_m‚ v. CXn\v D]-tbm-‡m-hns‚ ÿeØv Hcp VSAT Unjv B‚n-

\bpw Hcp {Sm≥ko-h¿ ({Sm≥kvan-‰¿ Dw dnko-h-dpw) Bh-iy-ap-≠v. D]-tbm-‡m-hns‚ ]°-

ep≈ tamUw D]-tbm-Kn®v Iºyq-́ dpw {Sm≥ko-hdpw XΩn¬ _‘n-∏n-°p-∂p. Cu kmt¶-

XnI hnZybpsS Uu¨temUv thKX 1Gbps BWv. t{_mUv_m‚ v C‚¿s\‰v D]-tbmK-

Ønse G‰hpw Nne-th-dnb coXn-bm-WnXv. _m¶p-Iƒ, tÃm°v FIvkvtN-©v, k¿°m-cp-

Iƒ, F∂nh IqSmsX Dƒ{]tZ-i-ß-fn-tebpw C‚¿s\‰v kzoI-cW am¿§-ambn km‰-sse‰v

t{_mUv_m‚ v D]-tbm-Kn-°p-∂p.

9.3.4 C‚¿s\‰v ]¶p-h-bv°¬ coXn-Iƒ (Internet access sharing method)

Hcp tem°¬ Gcnb s\‰vh¿°v, ssh -̨ ss^, As√-¶n¬ sse˛ss^ s\‰vh¿°v F∂nh

D]-tbm-Kn®v Hcp C‚¿s\‰v _‘w [mcmfw Iºyq-́ -dp-I-fn¬ ]¶p-h-bv°m-\m-Ipw.

a LAN D]-tbm-Kn®v (Using LAN)

Hcp LANse Hcp Iºyq-´-dn¬ e`y-amb C‚¿s\‰v _‘w B s\‰vh¿°nse a‰p Iºyq-´-

dp-Iƒ°v ]¶phbv°m-\m-Ipw. CXv Hm∏-td-‰nßv knÃ-Øns‚ {]tXy-IX D]-tbm-Knt®m

As√-¶n¬ Itºm-f-Øn¬ e`y-amb t{]mIvkn sk¿∆-¿ tkm v̂‰vshb-dn-eq-sStbm \S-Øp-

hm≥ Ign-bpw. tI_n-ƒ D]-tbm-Kn®v Iºyq-́ -dp-Isf t\cn v́ du -́dp-ambn _‘n-∏n®pw C‚¿s\‰v

e`y-am-°mw.

b. ssh˛ss^ irwJe D]-tbm-Kn®v (Using Wi-Fi network)

D∂X hnZym-̀ ymk ÿm]-\-ß-ƒ, tIm^o tjm∏p-Iƒ,

tjm∏nßv amfp-Iƒ, tlm -́ep-Iƒ  F∂n-hn-S-ß-fnse Wi-

Fi D]-tbm-KsØ Ipdn®v \mw tI´n-´p≠v. \mw Adn-bp-

∂Xv t]mse \ΩpsS ho´nepw kvIqfnepw Dff

t{_mUv_m‚ v tamUapI-fn¬ ssh˛ss^ C‚¿s\‰v e`y-

amWv. ssh˛-ss^ F∂Xv sNdnb Zqc-Øn-te-°p-ff

s\‰vh¿°v (C‚¿s\‰v) e`y-am-°m-\p≈ Um‰ {]k-cW

kmt¶-XnI hnZy-bmWv. \Ωƒ CXn\v aptº {]Xn-]m-
Nn{Xw 12.5: sshss^ s\‰vh¿°v.
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Zn® GsX-¶nepw htb¿Uv As√-¶n¬ hb¿se v t{_mUv_m‚ v {]th-i\ coXn D]-tbm-

Kn®v ssh˛ss^ ÿe-tØ°v  C‚¿s\‰v e`y-am-°m≥ Ign-bpw. CXn\mbn Hcp ssh˛ss^

du´¿ As√-¶n¬ hb¿sekv irwJe AIvkkv t]mbn‚ v D]-tbm-Kn°p-∂p. B BIvkkv

t]mbn‚ns\ km[m-c-W-bmbn tlm v́kvt]m v́ F∂v hnfn-°p-Ibpw Ch-bpsS ]cn[n sI´n-S-

Øn-\-IØv 100 ao‰dpw Xpd∂ ÿeØv AXn¬ IqSp-Xepw BWv. Cu tlm´vkvt]m´n-

eqsS ssh˛ss^ kuIcyw Dff D]-I-c-W-ß-fmb em]vtSm∏v, Sm_v-se‰v, samss_¬ t^m¨

F∂n-hbv°v C‚¿s\‰v kuIcyw e`y-am-°m≥ Ignbpw. htb¿Uv IW-£-\p-Isf At]-

£n®v kpc£ Ipd-hm-Wv F∂-XmWv CXns‚ tZmj hiw .

c. sse˛ss^irwJe D]-tbm-Kn®v (Using Li-Fi network)

sshss^bpsS thK-X-tbdnb Hm]v‰n-°¬ ]Xn-∏mb ssess^ (Li-Fi). Um‰ {]k-c-W-Øn-

\mbn km[m-cW {]Im-i-amWv D]-tbm-Kn-°p-∂-Xv. Cu hm¿Øm hn\n-ab am¿K-Øns‚

{][m\ `mK-amb sXfn-®-ap≈ LED °v (sse‰v Fan-‰nßv Utbm-Uv) Um‰ kwt{]-jWw

sNøm\pw, t^mt´m Utbm-Un\v Um‰ kzoI-cn-°m\pw Ign-bpw. -LED {]Imiw Hm^pw HmWpw

sNbvXv 0, 1 F∂nh Dƒs∏´ ss_\dn kv{SnMv \n¿an-°pw. LED bpsS Cu aßn°Ø¬

hfsc thK-Øn-em-b-Xn-\m¬ a\pjy t\{X-ßƒ°v Xncn-®-dn-bp-hm≥ km[n-°n√. {]Im-i-

Øn\v Db¿∂ _m≥UvhnUvØv Bb-Xn-\m¬ Cu kmt¶-XnIXzw D]-tbm-Kn®v 100 Mbps ¬

IqSp-X¬ Um‰m \nc°v km[y-am-Wv. sse˛ss^-bn¬ {]Imiw D]-tbm-Kn-°p-∂-Xn-\m¬

tdUntbm Xcw-K-ßƒ°v XS w D≠m-tb-°mhp∂ hnam-\-ß-fnepw Bip-]-{Xn-I-fnepw

sse˛ss^ D]-tbm-Kn°mw F∂p-≈Xv CXns‚ as‰mcp t\´w. ssh˛ss^ D]-tbm-Kn-°m≥

km[y-a-√mØ sh≈Øn-\-Sn-bnepw sse˛ss^ D]-tbm-Kn°mw. {]Im-i-Øn\v ̀ nØn-Iƒ

IS∂pt]mIm≥ km[n-°m-Ø-Xn-\m¬ ssh˛ss^sb At]-£n®v sse˛ss^ IqSp-X¬

kpc£ \¬Ip∂p. ho£W tcJ-bn-em-sW-¶nte sse˛ss -̂bpsS {]h¿Ø\w km[y-am-

Iq F∂-XmWv CXns‚ t]mcm-bva. ̀ mhn-bn¬ Cu kmt¶-XnIhnZy hnI-kn®v km[m-cW

_ƒ_p-Iƒ hsc C‚¿s\-‰ns‚ Dd-hn-S-ambn amdn-tb°mw.

kzbw hne-bn-cpØmw

1. ARPANET s‚ ]q¿Æ cq]-am-Wv....................

2. www F∂ Bibw \n¿tZ-in-®Xv BcmWv?

3. C‚¿s\‰v hn\n-a-b-Øn-\p≈ t{]mt´mtImƒ ................ BIp-∂p.

4. “always on” F∂ _‘-Øn\v \nßƒ F¥v A¿∞w \¬Ipw.

5. hfsc sNdnb Zqc-tØ°pw hb¿sekv C‚¿s\‰v {]th-i\ am¿KsØ .............

F∂v hnfn-°p-∂p.
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9.4 C‚¿s\-‰nse tkh-\-ßƒ (Services on Internet)

C‚¿s\‰v hnhn-[-Xcw tkh-\-ßƒ hmKvZm\w sNøp-∂p. C‚¿s\-‰ns‚ tkh-\-ß-fmb www,

C˛-sa-bn¬, tk¿®v F≥Pn-\p-Iƒ, kmaqly am[y-a-ßƒ, F∂nh temIØn-se-hn-sSbpw
D]-tbm-Kn-°p-∂p. Cu `mK-Øn¬ \ap°v C‚¿s\-‰nse Nne tkh-\-ß-sf-Ip-dn®v N¿®

sNømw.

9.4.1 thƒUv sshUv sh_v  (World Wide Web (WWW))

C‚¿s\‰neqsS e`y-am-°p∂ ]c-kv]cw Iq ńbnW-°nb ssl∏¿ sSIvÃv tUmIyp-sa‚ v  kwhn-
[m-\-amWv thƒUv sshUv sh_v (WWW). C‚¿s\-‰ns‚ ASn-ÿm\ LS-I-ßƒ D]-tbm-
Kn®v \¬Ip∂ Hcp tkh-\-amWv WWW. ]c-kv]c _‘-ap-ff et£m-]-e£w ¢b‚p-Ifpw
sk¿h-dp-Ifpw AS-ßp∂ ¢b‚ v ̨ sk¿h¿ kwhn-[m-\-am-WnXv. Hmtcm sk¿hdnepw tUmIyp-
sa‚p-Iƒ kq£n-°p-Ibpw, Ah bqWnt^mw dntkmgvkv semt°-‰dnse kqN\ D]-tbm-Kn®v
e`yam°m\pw Ign-bp∂p. Cu tUmIyp-sa‚p-I-fn¬ hmIy-ßƒ, Nn{X-ßƒ, hoUn-tbm-Iƒ,
hnhn[ sk¿h-dp-I-fnse tUmIypsa‚p-I-fn-te-°p-ff ssl∏¿ en¶v, aƒ´n-ao-Unb F∂nh
Dƒs∏-́ n-cn-°p-∂p. Hcp ssl∏¿ en¶v Xnc-s™-Sp-°p-∂-Xn-eqsS B tUmIypsa‚ v As√-¶n¬
sh_v t]Pv, sk¿h-dn¬ \n∂pw tXSn sIm≠p hcp-∂p. irwJ-eI-fnse tUmIypsa‚pIƒ°p-
≈n¬ ssl∏¿ en¶p-Iƒ ÿm]n-®mWv thƒUv sshUv sh_v {]h¿Øn-°p-∂-Xv. sk¿∆-dp-
I-fn¬ kq£n-®n-cn°p∂ tUmIyp-sa‚p-Iƒ {_uk¿ F∂ tkm v̂‰vshb¿ D]-tbm-Kn-®v e`yam-
°m≥ ¢b‚n\v Ign-bpw. tUmIyp-sa‚p-Iƒ DNn-X-ambn {]Z¿in-∏n-t°-≠Xv {_uk-dns‚ DØ-

c-hm-Zn-Øz-am-Wv.

a. {_uk¿ (Browser)

sh_v {_uk¿ F∂ tkm v̂‰vshb¿ D]-tbm-Kn-®v WWW bn¬ AS-ßnb tUmIyp-sa‚p-I-
fn-eqsS IS∂p t]mIp-I-bpw, hnh-c-ßƒ {]Z¿in-∏n-°p-Itbm Xncn-s®-Sp-°p-hmt\m Ign-bpw.
{]Z¿in-∏n-t°≠ tUmIypsa‚ v URL D]-tbm-Kn®v Xncn-®-dn-tb-≠-Xp-≠v. Hcp URL ¬ AXns‚
DNS tNcp-∂-tXm-sSm∏w ̂ b-ens‚ t]cpw AS-ßn-bn-cn-°p-∂p. s\‰vh¿°n-eqsS tUmIyp-
sa‚p-Iƒ ssIam‰w sNøp-∂-Xn-\p-ff \nb-ahpw CXn¬ {]Xn-]m-Zn-°p-∂p. Hcp sh_v t]Pv/
tUmIyp-sa‚dn\pf-fn-ep-ff hmIy-ßƒ, Nn{X-ßƒ, ssl∏¿ en¶pIƒ, hoUn-tbm-Iƒ, i_vZ-
ßƒ, sh_vt]Pn-ep-ff t{]m{Kmw iI-e-ßƒ F∂nh {]Z¿in-∏n-°p-hm≥ {_uk-dn\v
km[n°p∂p. H´p an° www tUmIyp-sa‚p-Ifpw sh_v t]Pp-Iƒ F∂-dn-b-s∏-Sp∂ ssl∏¿
sSIvkv‰v am¿°v A]v emßvtKzPv (HTML) SmKp-Iƒ D]-tbm-Kn®v D≠m-°n-b-Xm-Wv. sh_v
{_uk¿ Cu SmKp-Isf X¿Pa sNbvXv cq] LS-\-bn¬ am‰w hcpØn {]Z¿in-∏n-°p-∂p.
CXv sh_v t]Pp-I-fn-ep-ff ssl∏¿ en¶v D]-tbm-Kn®v \ap°v hnhn[ t]PpIfnep≈ k©mcw
A\phZn°p∂p. km[m-c-W-bmbn D]-tbm-Kn-°p∂ sh_v {_uk-dp-Iƒ KqKnƒ t{Imw,

\ap°p sNømw

hnhn[ coXn-bn-ep≈ C‚¿s\‰v _‘-Øns‚ Xmc-Xayw

hy‡-am-°p∂ Nm¿´v Xøm-dm-°p-I.
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KqKnƒ t{Imw C‚¿s\‰v tamkn√ Ht∏d   k^mcn

FIvkvtπm-d¿ ^b¿t^mIvkv

Nn{Xw 9.6 : P\-{]nb {_uk-dp-I-fpsS temtKm-Iƒ

b.  sh_v {_uknßv (Web browsing)

\Ωƒ F√m-bn-t∏mgpw sh_v {_uk-dn¬ sh_v A{U v \¬InbXn-\p-tijw, ]n∂oSv

CXnep≈ ssl∏¿ en¶p-Iƒ D]-tbm-Kn®p sh_v t]PpIƒ kµ¿in-°p∂p. thƒUv sshUv

sh_n-se sh_v t]Pp-I-fn-eqsS-bp≈ k©m-csØ sh_v {_uknßv F∂v Adn-b-s∏-Sp-

∂p. sh_v {_ukn-ßn¬ \S-°p∂ {][m\ {]h¿Ø-\-ßƒ Nn{Xw 9.7 ¬ ImWn-®n-́ p-≠v.

Nn{Xw 9.7 sh_v {_uknßv

ISP’bpsS DNS sk¿h¿

sh_v sk¿h¿

\nßƒ°v www. kerala.gov. in F∂ sh_v sk‰v kµ¿in-°Ww F∂v Icp-Xp-I. \nßƒ

F¥v sNøpw AXn-\mbn A{Ukv _mdn¬ URL ssS∏v sNøp-Ibpw Enter Io Aa¿Øp-

Ibpw sNøpw. {_uk¿ Hcp sh_v t]Pv {]Z¿in-∏n-°p-∂-Xn-\m-h-iy-amb {]h¿Ø\-ßƒ

Xmsg Npcp°n hnh-cn-°p-∂p.

1. \¬Inb URL icn-bmtWm F∂v sh_v {_uk¿ Dd∏p hcp-Øp∂p.

2. URL s‚ IP A{Ukv e`n-°p-∂-Xn-\mbn D]-tbm-‡m-hns‚ C‚¿s\‰v tkh\ ZmXm-

hns‚ DNS sk¿h-dn-te°v {_uk¿ A`y¿∞\ Ab-°p-∂p.

C‚¿s\‰v FIvkvtπm-d¿, tamkn√ ̂ b¿ t^mIvkv F∂n-h-bm-Wv. P\-{]n-b-amb Nne {_uk-
dp-I-fpsS eLp Nn{X-ßƒ Nn{Xw 12.6 ¬ ImWn-®n-cn-°p-∂p. CXn¬ Nne {_uk-dp-I-fpsS

samss_¬ ]Xn∏v e`y-am-Wv. Ah samss_¬ Hm∏-td-‰nßv knÃ-Øn¬ D]-tbm-Kn-°mw.
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3. ISP bnse DNS sk¿h¿ adp-]-Sn-bmbn IP  A{U v \¬Ip-∂p.

4. sh_v {_uk¿ sh_v sk¿h-dnse IP A{U- n-te°v TCP _‘w ÿm]n-°p-∂p.

5. sh_v {_uk¿ Bh-iy-ap-ff ̂ b-en-\mbn sh_v sk¿hdn-te°v GET A`y¿∞\

Ab-°p-∂p.

6. sh_v sk¿h¿ sh_v t]Pv Xncn-sI \¬Ip-∂p.

7. TCP _‘w hntO-Zn-°p-∂p.

8. sh_v t]Pns‚ Df-f-S-°-ßƒ am‰-ß-tfmsS {]Z¿in-∏n-°p-∂p.

9.4.2  tk¿®v F≥Pn\p-Iƒ

(Search engines)

C‚¿s\-‰n¬ hnhn-[-ß-fmb hnj-b-

ßƒ Dƒs°m-f-fp∂ e£-°-W-°n\v

sh_v t]Pp-Iƒ e`y-am-Wv. F∂m¬

sh_v t]Pp-I-fpsS henb tiJ-c-

Øn¬ \n∂pw Hcp hnjbw Xnc™v

I≠p-]n-Sn-°p-I F∂Xv hfsc {ia-

I-c-am-Wv. P\-ßƒ°v D]-Im-c-{]-Z-

ambn thƒUv sshUv sh-_n¬ e`y-

amb hnh-c-ßƒ I≠p-]n-Sn-°p∂Xn-

\mbn klm-bn-°p∂ coXn-bn¬ Xøm-

dm-°n-bn-́ p≈ {]tXy-I-Xcw t{]m{Km-

ap-IfmWv C‚¿-s\‰v sk¿®v F≥-

Pn≥ t{]m{Km-ap-Iƒ. {]tXyI hm°p-

Iƒ-°mbn thƒUv sshUv sh_n¬

e`y-amb tUmIyp-sa‚p-I-fn¬ Xnc-

™v kmZr-iy-ap-≈ {]tXyI hm°p-

Iƒ Dƒ-s°m≈p∂ sh_v t]Pns‚

]´nI sk¿®v F≥Pn≥ t{]m{Km-ap-Iƒ Xncn®p \¬Ip-∂p. \ap°v Cu sh_v ssk‰ns‚

]pd-In-ep-ff kmt¶-Xn-I-hnZysb°pdn®v N¿® sNømw.

t{Imtf-gvkv, kvss]tU-gvkv, tdmt_m v́ F∂o t]cp-I-fn-ep≈ t{]m{Km-ap-Iƒ D]-tbm-Kn-°p-

∂p. sh_v {Imf-dp-Iƒ hnhn[ sh_v sk¿h-dp-I-fn¬ kw`-cn-®n-cn-°p∂ sh_v t]Pp-Iƒ

Xnc™v km[y-amb Ioth-Up-Iƒ Is≠-Øp-∂p. Hcp C≥UIvkv cq]-s∏-Sp-Øm-\mbn Cu

Io thUp-Ifpw Ah-bpsS URL Ifpw AS-ßp∂ ]´nI Xøm-dm°n sk¿®v F≥Pns‚

sh_vsk¿h-dn¬ kw`-cn-°p-∂p. \Ωƒ Hcp {]tXyI hnjbw Xnc-bp-hm-\mbn tk¿®v

F≥Pn≥ sh_v ssk‰v D]-tbm-Kn-°p-tºmƒ AXv thƒUv sshUv sh_n¬ Xnc-bn-√. AXv

sh_v t{Imf¿ t{]m{Km-ap-Iƒ hnj-b-Øn\v th≠n sk¿®v F≥Pns‚ sh_v sk¿hdn¬

Hcp sh_vt]Pnse

hnhcßƒ am‰pItbm

]pXnb t]PpIƒ

I≠p]nSn°p∂p.

Nn{Xw 9.8 Hcp tk¿®v F≥Pns‚ {]h¿Ø\w

C‚¿s\‰v

k
µ
¿i

n°
p∂

p.
{Iuƒkv

Bcw`n°p∂

sk¿hdn¬ C≥UIvkv D≠m°p∂Xn\v
th≠n Xncn®v \¬Ip∂p.

tk¿®v F≥Pn≥ sk¿h¿

kvss]U¿/
{Imhvf¿

C≥UIvkv

Xnc-bp∂
p

C≥UIvkn¬ \n∂v

URL Xncn®v \¬Ip∂p.
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Xøm-dm-°nb kqNn-I-bn¬ am{Xw Xnc-bp-∂p. sk¿®v F≥Pn-\p-Iƒ kqNn-I-bn¬ \n∂pw

{]tXyI hnj-b-Øn¬ Is≠-Ønb URL IfpsS ]´nI Xøm-dm°n {]Z¿in-∏n-°p-∂p. sk¿®v

F≥Pns‚ {]h¿Ø\w Nn{Xw 9.8 ¬ ImWn-®n-cn-°p-∂p.

9.4.3 C -̨sa-bn¬ (E-mail)

temI-Øn¬ Dff GsXmcp hy‡n-bpambpw sk°‚p-Iƒ°p-f-fn¬ ktµ-i-ßƒ ssIam-dp-
hm≥ C -̨sa-bn¬ \sΩ klm-bn-°p-∂p. Hmtcm Znh-khpw C‚¿s\-‰n-eqsS \qdv tImSn-bn¬
]cw ktµ-i-ßfmWv Ab-°p-∂Xv. C‚¿s\-‰nse Iºyq-́ -dp-Iƒ°n-S-bn¬ UnPn-‰¬ ktµ-
i-ßƒ ssIam-dp∂ coXn-bmWv C˛sabn¬ As√-¶n¬ Ce-Ivt{Sm-WnIv sabn¬.

Atß-b‰w P\-{]n-b-amb Bib hn\n-ab D]-I-c-W-ambn C˛-sa-bn¬ amdn-bn-´p≠v. C˛-sa-
bn¬ Ab®p Ign-™m-ep-S≥ Xs∂ kzoI¿Øm-hns‚ sabn¬ t_mIvkn¬ (Inbox) AXv

Nn{Xw 9.9 hnhn[ tk¿®v F≥Pn-\p-I-fnse Xnc-b¬ ̂ ew

Nn{Xw 9.10 ̨  Hcp Cu˛-sa-bn¬ ktµ-i-Øns‚ amXrI
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FØnt®cpw. sSIvÃv hnh-c-ßƒ°v ]pdsa \ap°v ̂ b-ep-Iƒ, tUmIypsa‚p-Iƒ, Nn{X-
ßƒ F∂nh C˛-sa-bn-enepw Iq´n-t®¿°m≥ Ign-bpw. Hcp C˛-sa-bn¬ ktµiw Htc ka-
bØv \nc-h-[n-t]¿°v Ab-°p-hm≥ Ign-bpw. Nn{Xw 9.10 ¬ Hcp C˛sa-bn¬ ktµ-i-Øns‚
amXr-I sImSp-Øn-cn-°p-∂p. \nß-fn¬ IqSp-X¬ t]¿°pw C˛-sa-bn¬ hnemkw D≠m-Ip-
at√m? Hcp C˛-sa-bn¬ hnem-k-Øns‚ LS\ username@domainname  F∂m-Ip-∂p. Hcp
C˛sabn¬ hnem-k-Øns‚ DZm-l-c-W-am-Wv scertkerala@gmail.com.

Hcp C -̨sa-bn¬ hnem-k-Øn¬ @ Nn”-Øm¬ th¿Xn-cn-°-s∏Sp∂ c≠v ̀ mK-ßƒ D≠v. C -̨
sa-bn¬ hnem-k-°m-cs\ Xncn-®-dn-bp∂-Xn-\p≈ bqk¿ s\bnw BZy ̀ mKØpw C -̨sa-bn¬
sk¿h-dns‚ sUmssa≥ t]cv gmail.com AXm-bXv C˛-sa-bn¬ tkh\ ZmXm-hns‚ t]cv
c≠mw ̀ mKØpw BIp-∂p. sh_vssk-‰p-I-fmb gmail.com, hotmail.com  XpS-ßnbh C˛sa-
bn¬ tkh\w \¬Ip∂ sh_vssk-‰p-I-fm-Wv.  C˛-sa-bn¬ Ab-°pI, kzoI-cn-°p-I, adp-
]Sn \¬Ip-I, {Iao-I-cn°pI F∂n-h. sh_v Bπn-t°-j-\p-IfpsS [¿Ω-ß-fm-Wv. CØcw
P\{]nbhpw km[m-c-W-hp-amb kuI-cy-ßsf sh_v sabn¬ F∂v Adn-b-s∏-Sp-∂p. \ΩpsS
Iºyq-´-dp-I-fn¬ ÿm]n-°-s∏´ C˛-sa-bn¬ ¢b‚ v tkm^v‰v shb¿ D]-tbm-Kn-®pw C˛-sa-
bn¬ t\m°m-hp-∂-Xm-Wv. Cß-s\-bp-ff tkm^v‰vshb-dn-eqsS C˛-sa-bn¬ tkh\ ZmXm-
hns‚ sk¿h-dn¬ \n∂pw C˛-sa-bn¬ hos≠-Sp-°p-Ibpw \ΩpsS C˛sa-bn¬ hnem-khpw
]mkvthUpw D]-tbm-Kn®v AXv \ΩpsS Iºyq-́ -dn¬ kw -̀cn-°p-Ibpw sNøp-∂p. C˛sa-bn¬
Ab-°p-hm\pw, kzoI-cn-°p-hm\pw, {Iao-Icn°p-hm\pw C -̨sa-bn¬ ¢b‚ v tkm v̂‰vshb¿
kuIcyw \¬Ip∂p. Iºyq-´dn\pw C‚¿s\‰v _‘w C√mXncp-∂-t∏mƒ (offline) Ab®
ktµ-i-ßƒ t{]m{Km-an-eqsS kw`-cn-°p-Ibpw ]n∂oSv Hm¨sse-\n-em-Ip-tºmƒ Ab-°p-
Ibpw sNøp∂p. km[m-c-W-bmbn ktµ-i-ßƒ kzoI-cn-°m≥ C -̨sa-bn¬ ¢b‚ v Bπn-t°-
j-\p-Iƒ C‚¿s\‰v sat Pv BIvkkv t{]mt´m-tImtfm (IMAP), t]mÃv Hm^okv t{]mt´m-
tImtfm (POP) D]-tbm-Kn-°p∂p. ssat{Imtkm-^v‰v Hu´vep-°v, tamkn√ X≠¿ t_¿Uv

F∂nh P\-{]nb C -̨sa-bn¬ ¢b‚ v Bπn-t°-j-\p-Iƒ BIp-∂p.

a. Hcp C˛-sa-bn-ens‚  hn`m-K-ßƒ (Sections of an e-mail)

Hcp ¢b‚ v tkm^v‰vshb¿ Xmsg ]d-™n-cn-°p-∂ hn`m-K-ßƒ tN¿°p-hm-\p≈ kwhn-
[m\w \¬Ip∂p. Hcp C -̨sa-bn-ens‚ {][m\ hn`m-K-ßƒ Nn{Xw 9.11 ¬ ImWn-°p-∂p.

To (kzoI¿Øm-hns‚ hnem-kw). C -̨sa-bn¬ Ab-t°≠ {]mY-anI kzoI¿Øm-hns‚ (ss{]-
adn sd-kn-∏n-b‚ v) C -̨sa-bn¬ hnemkw \¬Ip∂ ÿew.

Cc ktµiw Ab-t°≠ ZznXob kzoI¿Øm-° (sk°‚dn sdkn-∏n-b‚ v)-fpsS C -̨sa-bn¬
hnem-kw Fgp-Xp-∂ ÿew.

Bcc (Blind carbon copy) - ktµiw kzoI-cn-°p∂ {XnXob kzoI¿Øm-° (sS-dn-jydn sdkn-∏n-
b‚ v) -fpsS C -̨sa-bn¬ hnemkw Fgp-Xp∂ ÿew. {]mY-an-I, ZznXob kzoI¿Øm-°ƒ°v
ktµiw e`n-°p-tºmƒ {XnXob kzoI¿Øm-°-fpsS hnemkw ImWp-hm≥ km[n-°n√. D]-
tbm-Kn-°p∂ C˛-sa-bn¬ tkh-\-ß-fpsS ASn-ÿm-\Øn¬ {XnXob kzoI¿Øm-°ƒ°v
bccbnse Ah-cpsS C -̨sa-bn¬ hnem-kw am{Xw ImWp-hmt\m As√-¶n¬ F√m kzoI¿Øm-

°-fp-tSbpw C -̨sa-bn¬ hnemkw am{Xw ImWp-hmt\m Ign-t™°mw.

D≈-S°w (Content):  \nß-fpsS ktµiw ChnsS \¬IpI. C∂v H´p-an° C˛-sa-bn¬

tkh\ ZmXm-°fpw BI¿j-I-amb coXn-bn¬ ktµ-i-ßƒ Xøm-dm-°p-∂-Xn-\mbn \ndw,
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A£c ssien am‰p-I, hen∏w XpS-ßn-bh am‰n \¬Ip∂-Xn\v th≠ hnti-j-Kp-W-ßƒ

hmKvZm\w sNøp-∂p. Hcp C -̨sa-bn-en-t\m-sSm∏w tUmIypsa‚p-Iƒ, Nn{X-ßƒ XpS-ßn-bh

Ab-°p-hm≥ A‰m-®vsa‚ v kuIcyw \sΩ A\p-h-Zn-°p-∂p. \mw ktµ-i-ßƒ Ab-°p-

hm≥ send _´¨ D]-tbm-Kn-°p-∂p. \ap°v ktµ-i-ßƒ Ab-®-h¿°v adp-]Sn \¬Ip-∂-

Xn\v ‘Reply’ _´¨ \sΩ A\p-h-Zn-°p-∂p. \ap°v e`n® ktµiw as‰m-cmƒ°v Ab-°p-∂-

Xn\v ‘Forward’ _´¨ \sΩ klm-bn-°p-∂p.

hnjbw (Subject):  \nß-fpsS kwth-Z-\-Øn\v th≠ A¿∞-h-Ømb hnjbw \¬IpI.

]n∂oSv \nß-fpsS C˛-sa-bn¬ Xnc-bp-tºmƒ Hcp {]tXyI hy‡n-bp-ambn \nßƒ°p-ff

kw`mjWw Xncn-®-dn-bm-≥ CXn-eqsS km[n-°pw.

b. C -̨sa-bn-ens‚ {]h¿Ø\w (Working of e-mail)

\nß-fpsS Iºyq-´-dn¬ \n∂pw  temI-Øns‚ at‰-sX-¶nepw ̀ mK-Øp-ff kplr-Øn\v Hcp

C -̨sa-bn¬ Fßs\ Ab®psh∂Xv \nßƒ Nn¥n-®n-́ pt≠m? \nß-fpsS Iºyq-́ -dn¬ \n∂pw

sh_v sabn¬ As√-¶n¬ C -̨sa-bn¬ ¢b‚ v tkm^v‰vshb¿ D]-tbm-Kn®v Hcp C -̨sa-bn¬

Ab-°p-tºmƒ AXv \nß-fpsS C -̨sa-bn¬ tkh\ ZmXm-hns‚ C -̨sa-bn¬ sk¿h-dn¬ FØp-

∂p. AhnsS \n∂pw, ktµiw ]e hgn-I-fn-eqsS KXn-am‰w sNø-s∏ v́ kzoI¿Øm-hns‚ C -̨

sa-bn¬ sk¿hdn¬ FØn-t®-cp-∂p. ]n∂oSv kzoI¿Øm-hns‚ C -̨sa-bn¬ sk¿h¿ sabn¬

kzoI¿Øm-hns‚ t_mIvkn-¬ Ah kw -̀cn-®-Xn-\p-tijw D]-tbm-‡mhv AXv hmbn-°p-∂-

Xn\mbn kq£n-°p-Ibpw sNøp-∂p.

C‚¿s\‰n¬ IqSn-bp-ff C -̨sa-bn¬ kwt{]-j-W-Øn\v knw]nƒ sabn¬ {Sm≥kv̂ ¿ t{]mt´m-

tImƒ (Simple Mail Transfer Protocol (SMTP) D]-tbm-Kn-°p-∂p. C -̨sa-bn-ens‚ {]h¿Ø\w

Nn{Xw 9.12 ¬ ImWn-°p-∂p.

Nn{Xw 9.11 Hcp C˛sabn≥ k÷-am-°p∂p
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c. C˛-sa-bn¬ D]-tbm-Kn-°p-∂-Xns‚ t\´-ßƒ

C -̨sa-bn¬ kuIcyw D]-tbm-Kn-°p-∂-Xns‚ t\ -́ßƒ NphsS \¬In-bn-cn-°p-∂p.

• thK-X: Hcp C˛-sa-bn¬ `qtem-I-Ønse GXv ÿe-tØ°pw At∏mƒ Xs∂ Ab-

°mw. Hcp C -̨sa-bn¬ Htc kabw [mcmfw D]-t`m-‡m-°ƒ°v Ab-°mw.

• D]-tbm-Kn-°p-hm≥ Ffp-∏-am-Wv: \ap°v C -̨sa-bn-ep-Iƒ Ab-°p-Ibpw kzoI-cn-°p-

Ibpw ssZ\w-Zn\ kw`m-j-W-ßƒ {Ia-s∏-SpØn Ah \ΩpsS Iºyq-´-dn¬ Ffp-∏-

Øn¬ kw -̀cn-°m-\p≈ kuI-cyw \¬Ip-∂p.

• Iq´n-t®¿°m-\p≈ kuI-cyw: C˛sa-bn-en-t\m-sSm∏w Xs∂ Nn{X-ßƒ, ̂ b-ep-Iƒ,

tcJ-Iƒ XpS-ßn-bh Iq´nt®¿°mw.

• ]cn-ÿnXn kulm¿±w: t]∏¿ D]-tbm-Kn-°m-Ø-Xn-\m¬ Ah D≠m-°p-hm≥ Bh-

iy-amb ac-ßƒ apdn°msX kwc-£n-°phm≥ Ign-bp-∂p.

• Hcp C -̨sa-bn-ens‚ adp-]Sn: Hcp C -̨sa-bn-en\v adp-]Sn \¬Ip-tºmƒ apt∂m´pff C -̨

sa-bn-ep-Iƒ kqN-\-bmbn Iq´n-t®¿°p-hm≥ \ap°v Ign-bpw. CXv kzoI¿Øm-hn\v

hnj-b-sØ-°p-dn®p≈ Hm¿Ω ]pXp-°p-hm≥ klm-bn-°p-∂p.

• Nnehv Ipdhv: km[m-cW X]m-en-t\mtSm ̂ mIvknt\mtSm Xmc-Xayw sNøp-tºmƒ

C -̨sa-bn-en\v Nnehv Ipd-hm-Wv.

• GXv ka-bØpw Fhn-sSbpw e`y-amWv: D]-t`m-‡m-hns‚ kuI-cym¿∞w ktµ-i-

ßƒ hmbn-°mw. GXp ka-bØpw sabn¬ t_mIvkv e`y-am-Wv.

Nn{Xw 9.12 C˛-sa-bn-ens‚ {]h¿Ø-\w.

1. Ab°p∂ Bƒ
C˛sabn¬ ¢b‚v/

sh_v sabn¬
D]tbmKn®v ktµiw

Xbmdm°p∂p.

3. ktµiw C‚¿s\‰n¬
IqSn k©cn°p∂p.
(]et∏mƒ A\h[n
dq´pIfn¬ IqSn)

4. ktµiw kzoI¿Ømhns‚
sk¿hdn¬ FØnt®cpIbpw

kzoI¿Ømhns‚ sabn¬
t_mIvkn¬ tiJcn°p∂p.

2. Ab°p∂ Bƒ
ktµiw SMTP
sk¿hdnte°v

A]vtemUv
sNøp∂p.

SMTP
sk¿h¿

5. kzoI¿Ømhns‚ ¢b‚v/sh_v sabnen¬ ]pXnb ktµißƒ
]cntim[n®v Ah Uu¨temUv sNøp∂p.

6. kzoI¿Ømhv C˛sabn¬
¢b‚v/sh_v sabn¬
D]tbmKn®v ktµiw

hmbn°p∂p.SMTP/POP3/
IMAP sk¿h¿
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\ΩpsS ssZ\w Zn\ Pohn-X-Øn¬ C -̨sa-bn¬ tkh\w {]tbm-P-\-I-c-am-sW-¶nepw AXns‚

hnhn[ coXn-I-fnepff tIm -́ßƒ NphsS tN¿°p-∂p.

• C -̨sa-bn-ep-I-fn-eqsS sshd-kp-Iƒ hym]n-t®-°mw.: C -̨sa-bn-ens‚ IqsS Ab-°p∂

sshd-kp-Iƒ°v \ΩpsS Iºyq-́ -dn\v tISp-]m-Sp-Iƒ hcp-Ømw. \ΩpsS Adn-hn-√msX

C˛-sa-bn¬ A{U v _p°nse F√m C˛-sa-bn¬ hnem-k-ß-fn-te°pw sshdkv AS-

ßnb ktµiw hym]n-∏n-t®°mw.

• P¶v sabn-ep-Iƒ: Bh-iy-an-√mØ sabn-ep-Iƒ ]cn-tim-[n-°p-Ibpw \in-∏n-°p-Ibpw

sNøp-tºmƒ [mcmfw kabw \jvS-am-Ip-∂p.

Internet of Things (IoT)

\nß-fpsS ho´nse {^nUvPv, AXn-\p-≈nse ap -́I-fpsS FÆw ]cn-tim[n-®Xn\v tijw

ap´ hmßm≥ \nß-fpsS samss_-en-te°v ktµiw Ab-°p-Itbm ASpØ IS-

bn¬ \n∂pw ap´-Iƒ hmßm-\p≈ \n¿tZiw \¬Ip-Itbm samss_¬ t^mWn-eqsS

Fb¿I-≠o-j-W¬ Hm¨ As√-¶n¬ Hm^v sNøp-hmt\m \nß-fpsS Imdnse C‘\w

\nd-°p∂ Imcyw samss_¬ t^mWn-eqsS Hm¿Ω-s∏-Sp-Øp-Itbm sNøp∂ Imcyw \nßƒ°v

k¶¬∏n-°m-\m-Iptam?

ta¬]-d™ Imcy-ß-sf√mw C‚¿s\‰v Hm^v Xnßvkv (IOT) D]-tbm-Kn-®mWv km[y-am-Ip-∂-Xv.

samss_¬ t^mWp-Iƒ, {^nUvPp-Iƒ, Imdp-Iƒ, Fb¿I-≠o-j-W-dp-Iƒ, hnf-°p-Iƒ XpS-ßnb

D]-I-c-W-ßƒ C‚¿s\-‰p-ambn _‘n-∏n-°p∂ k¶¬∏-amWv IOT. CXn¬ Hmtcm D]-I-c-W-Øn-

s\bpw Xncn-®-dn-bp-hm≥ kam-\-an-√mØ IP A{U v \¬Ip-Ibpw a\p-jys‚ CS-s]-S¬ C√msX

Um‰ ssIam‰w \S-Øp-Ibpw sNøp-∂p. IPV6 D]-tbm-Kn-°p-∂Xn\m¬ IP A{U- ns‚ FÆ-Øn-

ep≈ h¿≤-\-hmWv Cu kmt¶-XnIhnZy-bpsS ASn-ÿm-\w. IOT D]-tbm-Kn®v tcmKn-I-fpsS tcmKm-

hÿ \nco-£n-°p-Ibpw ASn-b-¥nc L´-Øn¬ tUmIvSsd Adn-bn-°p-hm\pw km[n-°p∂p. IOT

bneqsS Du¿÷w, Pew F∂nh ]mgm-°p-∂Xv Ipd-bv°p-hm\pw AXp-hgn \ΩpsS sXmgn¬, Pohn-

X-ssi-en-Iƒ sa®-s∏-Sp-Øp-hm\pw Ign-t™-°mw.

9.4.4 kmaq-lnI am[y-a-ßƒ (Social Media)

C‚¿s\-‰nse kuP\y k¿∆-hn-⁄m-\-tIm-i-amb hn°o-]o-Unb \ap-t°-h¿°pw ]cn-Nn-

X-am-Wv. s^bvkv _p°v, Szn‰¿ XpS-ßn-b-h-bn-eqsS kmaq-lnI {]iv\-ß-fn¬ P\-ßƒ {]Xn-

I-cn-°p-∂Xv \nßƒ tI´n-́ p-≠m-Ip-at√m? P\-ßƒ bqSq_v D]-tbm-Kn®v hoUn-tbm-Iƒ ]¶n-

Sp-Ibpw D¬]-∂-ßƒ, hym]mcw F∂n-hsb t{]m’m-ln-∏n-°p-Ibpw sNøp∂ Imcyw \ap°v

Adn-bm-hp-∂-Xm-Wv. kmaq-lnI am[y-a-ß-fpsS ̀ mK-amb Ch-sb√mw \ΩpsS Bib hn\n-

abw, PohnXw, hnt\mZw F∂n-hbv°v ]pXnb am\ßƒ \¬Ip∂p. hy‡n-Iƒ°pw kaq-l-

Øn\pw Df-f-S°w krjvSn-°p-hm-\pw, ]¶phbv°p-hm-\pw, N¿® sNøp-hm\pw ]cn-jvI-cn-°p-

hm\pw Ign-bp∂ samss_¬ sh_v A[n-jvTnX kmt¶-XnI hnZy-bmWv kmaq-lnI am[y-a-

ßƒ.
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kmaq-lnI am[y-a-Øn¬ P\-ßfpsS ]c-kv]c _‘w km¶¬∏nI kaq-l-ß-fnepw
C‚¿s\‰v irwJ-e-I-fn-ep-am-bn-cn-°pw. Cu UnPn-‰¬ kmt¶-XnIhnZy-Iƒ ]uc kaq-l-ßƒ

sI´n-∏-Sp-°m\pw {]h¿Øn-°p-hm\pw hensbmcf-hp-hsc  klm-bn-°p-∂p.

a. kmaq-lnI am[y-a-ß-fpsS h¿§o-I-cWw (Classification of

Social Media)

C‚¿s\‰v thZn-Iƒ, kaq-lnI tªmKp-Iƒ, ssat{Im tªmKp-Iƒ, hn°o-
]o-Unb, kmaq-lnI irwJ-e-Iƒ, D≈-S-°w, kaq-l-ßƒ F∂n-ßs\
H -́\-h[n kmaq-lnI am[y-a--ßƒ C‚¿s\-‰n¬ \ne-\n¬°p-∂p. P\{]nb-
amb kmaq-lnI am[y-a-ß-fpsS temtKm Nn{Xw 12.13¬ ImWn-®n-cn-°p-
∂p. P\{]nb kmaq-lnI am[y-a-ß-fpsS h¿Ko-I-cW-sØ-Ip-dn®v \ap°v
N¿® sNømw.

1. C‚¿s\‰v thZnIƒ (Internet forums)

ktµ-i-ßƒ Ab-°p-∂-Xn-eqsS Bfp-Iƒ XΩn-ep-ff kw`m-j-W-Øn¬ G¿s∏-Sm≥ klm-
b-I-amb Hm¨sse≥ sh_vssk-‰mWv C‚¿s\‰v thZn. hnhn[ hnj-b-ßƒ°mbn Hmtcm
thZn-Iƒ°pw D] thZn-Iƒ D≠m-tb-°mw. Hcp hnj-b-Øn-ep-ff N¿®sb s{XUv F∂v
hnfn-°p-∂p. P\-ßƒ°v temKn≥ sNbvXv ]pXnb s{XUv XpS-ßp-Itbm N¿® sNøp∂ Hcp
s{XUn-t\mSv {]Xn-I-cn-°p-Itbm sNømw. Nne thZn-I-fn¬ A⁄mX temKn≥ A\p-h-Zn-
°p∂p. N¿®-Iƒ t{]m{Km-an-ßv, kmaq-lnI cmjv{Sob {]iv\-ßƒ ̂ mj≥ XpS-ßn-b-h-sb-
Ip-dn®mtb°mw. Cu hn[-amb N¿®-Iƒ \ΩpsS {]iv\-ßsf Ipdn®v Adn-bphm\pw Ah-
bpsS ]cn-lmc am¿§-Øn\pw klm-bn-°p-∂p. D_p≠p D]-t`m-‡m-°ƒ°v klmbw
\¬Ip∂ P\-{]nb C‚¿s\‰v thZnbmWv D_≠p t^mdw.

2. kmaq-lnI tªmKp-Iƒ (Social blogs)

hn]-coX Ime-{Iaw (reverse chronological order) A\p-k-cn®v (AXm-bXv G‰hpw ]pXn-bh
BZyw hcp∂ coXnbn¬) Fgp-Øp-Itfm Ipdn-∏p-Itfm Dƒs∏-Sp∂ hn⁄m\ {]Ztam kwhmZ
{]Ztam Bb sh_v ssk‰mWv kmaq-lnI tªmKp-Iƒ (sh_v temKv). Nne  tªmKp-
IfneqsS Hcp {]tXyI hnj-b-Øn¬ A`n-{]mbw tcJ-s∏-Sp-Ømw. F∂m¬ NneXv Hmtcm-
cp-Ø-cpsS Hm¨sse≥ Zn\-°p-dn-∏p-I-fmbpw a‰p NneXv {]tXyI hy‡n-bp-tStbm Iº-\n-
bp-tStXm DXv]-∂-ß-fpsS Hm¨sse≥ ]c-ky-Øn-\mbpw D]-tbm-Kn-°p-∂p. XpS-°-Øn¬
tªmKp-Iƒ Hcp D]-tbm-‡m-hn\v th≠n am{Xw \n¿an-®-Xm-sW-¶nepw Ct∏mƒ H∂n-e-[nIw
Fgp-Øp-Im-¿ Hcp-an®v Fgp-Xp∂ tªmKp-I-fp-ap≠v. P\-{]o-Xn-bm¿÷n® tªmKnßv kuIcyw
Xcp∂ sh_vssk-‰p-I-fmWv blogger.com, wordpress.com F∂n-h.

3. ssat{Im tªmKp-Iƒ (Micro blogs)

D]-tbm-‡m-°ƒ°v {lkz hmIy-ßƒ, hy‡n-KX Nn{X-ßƒ As√-¶n¬ hoUntbm en¶p-
Iƒ F∂nh ssIam-dm≥ ssat{Im tªmKp-Iƒ D]-tbm-Kn-°p-∂p. Bfp-Iƒ°v Ah-cpsS
Np‰p-]m-Sn¬ \nco-£n-°p∂ Imcy-ßfpw GsX-¶nepw kw -̀h-ßsf°pdn-®p-ff hnh-c-ßfpw
sshhn-[y-am¿∂ taJ-e-I-fn¬ \n∂p-ff A`n-{]m-b-ßfpw ]¶n-Sp-hm≥ P\w ssat{Im tªmKv

D]-tbm-Kn-°p-∂p. ss\k¿§o-I-amb hm¿Ømhn\n-ab k{º-Zmbw hmKvZm\w sNøp∂

ssat{Im-tªm-Knßv s]mXp- P\m-̀ n-{]m-b-Øns\ kzm[o-\n°m≥ Ign-bpw. twitter.com Hcp
P\-{]nb ssat{Im tªmKnßv ssk‰v BIp-∂p.

Nn{Xw 9.13 P\-{]nb
kmaq-lnI am[y-a-ß-
fpsS temtKm-Iƒ.
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4. hn°n-Iƒ (Wikis)

GsXm-cmƒ°pw Hcp sh_v t]Pn¬ hnh-c-ßƒ Iq´n-t®¿°m\pw \ne-hn-ep-ff hnh-c-ßfn¬
am‰w hcpØphm-\p-ap-ff kzmX{¥yw \¬IpIbpw kmaq-lnI hkvXp-XIƒ, ssIImcyw
sNøp-Ibpw sNøp∂ Hcp kw-hn-[m-\amWv hn°n-Iƒ. hn°n-I-fn¬ D]-tbm-‡m-°ƒ hcp-
Øp∂ Xncp-Ø-ep-Iƒ a‰p-≈-h¿ kq£va \nco-£Ww \S-Øp-∂-Xn-\m¬ sX‰mb hnh-c-
ßƒ ]c-ky-ßƒ XpS-ßn-bh At∏mƒ Xs∂ hn°n-I-fn¬ \n∂pw \o°w sNøp-∂p. kzX{¥
Hm¨sse≥ hn⁄m-\-tIm-i-amb hn°n-]o-Un-b-bpsS (wikipedia.org) ae-bmf ̀ mj ]Xn-
∏mWv (ml.wikipedia.org). sh_nse G‰hpw IqSp-X¬ P\-{]n-b-amb kzX{¥ Hm¨sse≥

k¿∆ hn⁄m-\-tIm-i-amWv wikipedia.org.

5. kmaq-ly-irwJe (Social networks)

hy‡n-K-X-amb sh_p-t]-Pp-Iƒ \n¿an°m≥ Bfp-Isf A\p-h-Zn-°p-Ibpw Ah D]-tbm-
Kn®v kplp-Øp-°-fp-ambn kwth-Z\w \S-Øp-hmt\m Bi-b-ßƒ ]¶p-h-bv°m≥ klm-bn-
°p∂hbmWv kmaqly irwJe ssk‰p-Iƒ. Ch D]-tbm-Kn®v teJ-\-ßƒ, Nn{X--ßƒ,
hoUn-tbm-Iƒ XpS-ßnbh ]¶nSpIbpw Ahsb ]‰n A`n-{]mb {]I-S\w \S-Øp-hm\pw
Ign-bpw. Cu sh_v ssk‰p-I-fn¬ s]mXp-hmb hnj-b-ßƒt°m As√-¶n¬ s{]m^-j-
W¬ irwJ-e-bn-teXv t]mse Hcp {]tXyI hnj-b-tam N¿®- sNøm≥ D]-tbm-Kn-°p-∂p.
facebook.com, linkedin.com XpS-ßnbh P\-{]oXnbm¿÷n® kmaqly irwJ-e-I-fm-Ip-∂p.

6. D≈-S° kaq-l-ßƒ (Content communities)

Nn{X-ßƒ, hoUn-tbm-Iƒ XpS-ßnb Df-f-S-°-ßƒ {Ia-s∏-Sp-Øp-Ibpw ]¶n-Sp-Ibpw sNøp∂
sh_vssk-‰p-I-fmWv D≈-S° kaq-l-ßƒ P\ {]oXn-bm¿÷n® youtube.com hoUn-tbm-
Ifpw flicker.com Nn{X-ßfpw ]¶n-Sp-∂p.

C∂sØ an° kmaq-lnI am[ya sh_vssk-‰p-Ifpw H∂n-e-[nIw tkh-\-ßƒ e`y-am-Ip-
∂p. AXm-bXv kmaq-lnI irwJe, ssat{Im-tªm-Knßv  C‚¿s\‰v thZn tªmKnßv  F∂o

kmaq-lnI am[yaßƒ kmaqly kzm[o\w sNep-Øp-∂-h-bm-sW∂v ]T-\-ß-fn-eqsS shfn-

s∏-Sp-Øn-bn-́ p-≠v.

GsXm-cmƒ°pw hn`-h-ßƒ Iq´n-t®¿°m\pw Xncp-Øp-

hm\pw Ign-bp∂ Hm¨sse≥ hnPv-Rm-\-tIm-i-amWv hn°n-

]o-Un-b. 2001 P\p-hcn 15 \v PnΩn shbn¬kv, emdn Um¶¿

F∂n-h¿ hn°n-bpsS kmt¶-Xn-I-Xzhpw k¶¬]hpw D]-

tbm-Kn-®mWv hn°n-]o-Unb XpS-ßn-b-Xv. hn°n-]o-Un-b-bn¬ 300 `mj-

I-fn-embn hn°n-]o-Un-b-bn¬ GI-tZiw 300 tImSn teJ-\-ßƒ ASßnbn-cn-°p-∂p. C‚¿s\-‰n¬ G‰hpw

IqSp-X¬ Bfp-Iƒ kµ¿in® hn°n-]o-Un-b-bpsS BwK-teb `mj ]Xn-∏n¬ Xs∂ 44 e£-tØmfw teJ-

\-ßƒ D≠v. hnhn[ hnj-bß-fn-ep≈ teJ-\-ßƒ hfsc hn]p-ehpw hy‡-hp-ambn CXn¬ \¬Ip-

∂p. CXnse Hmtcm teJ-\-ß-fn¬ \n∂pw hn°n-]o-Un-b-bn-tet°m a‰v ]pd-sa-bp≈ hn`-h-ß-fn-tet°m

en¶p-Iƒ e`y-am-Wv. F√m D]-tbm-‡m-°ƒ°pw CXn¬ hn`-h-ßƒ Iq´n-t®¿°p-Itbm am‰w hcp-Øp-

Itbm sNøm-hp-∂-Xn-\m¬ hn`-h-ß-fpsS KpW-\n-e-hmcw teJ\ I¿Øm-hns\ B{ibn®ncn-°pw. hn°n-

]o-Un-b-bpsS ae-bmf ]Xn∏v www.ml.wikipedia.org bn¬ e`y-am-Wv.
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b.  kmaq-lnI am[y-a-ß-fpsS t\ -́ßƒ (Advantages of social media)

• Bfp-Isf Hcp-an®p tN¿°p-∂p: \o≠-Im-Øn-cn-∏n\v tijw _mey-Ime kplr-Øp-

°sf Is≠-Øp-hm\pw ]pXnb kulr-Z-h-ebw krjvSn-°p-hm\pw kmaq-lnI am[y-a-

ß-fneqsS Ign-bp-∂p.

• ]cn-]m-Sn-I-fpsS Bkq-{X-Whpw {Iao-I-c-Ww: Nne ]cn-]m-Sn-I-fn¬ ]s¶-Sp-°p-hm\pw,

kwL-Sn-∏n-°p-hm\pw D]-tbm-‡m-°sf klm-bn-°p-∂p.

• hmWnPy {]N-cWw: hmWnPy CS-]m-Sp-Im-cp-ambn _‘-s∏-Sp-I, hn]-W\ {]Nm-cw,

aXn∏v \ne-\n¿ØpI XpSßnb Imcy-ßfneqsS hmWnPy Ah-k-c-ßƒ kmaq-lnI

am[y-a-ßƒ Hcp-°p-∂p.

• kmaq-lnI ss\]p-Wyw: Bfp-Iƒ°v Nne {]tXyI {]iv\-ß-fn-eqsS A`n-{]mbw

tcJ-s∏-Sp-Ø¬ ImgvN-]m-Sp-Iƒ {]Xn-^-en-∏n-°p-hm\pw AXp hgn kmaq-lnI am‰-

Øns‚ {]Xn-\n-[n-bm-bn-Øo-cm≥ Ch klm-b-I-c-am-Wv.

• s]mXp-hmb A`n-{]mb cq]o-I-cWw: Ah-K-Wn-°-s∏´ {][m\ hnj-b-ßƒ°v IqSp-

X¬ {]mapJyw \¬Ip-Ibpw AXp hgn IqSp-X¬ Bfp-I-fn-te°pw a‰v apJy-[mc am[y-

a-ß-fnte°pw Chsb FØn®v s]mXp P\m-̀ n-{]mbw GIo-I-cn-°m≥ Ign-bp-∂p. (DZm-

l-cWw lmjv SmKp-Iƒ)

c. kmaq-lnI am[y-aßƒ D]-tbm-Kn-°p∂Xnse ]cn-an-Xn-Iƒ
(Limitations in use of social media)

• kzImcyXbn-te-°p-ff IS∂v Ib‰w : Bƒ°m-cpsS hy‡n-KX hnh-c-ßƒ \nb-a-hn-

cp≤ {]h¿Ø-\-ßƒ°v D]-tbm-Kn-t®-°mw. hy‡n-]c hnh-c-ß-fmb C -̨sa-bn¬ hnem-

kw, t]cv, ÿew, {]mbw XpS-ßn-bh Hm¨sse≥ Ip‰-Ir-Xy-ßƒ°v D]-tbm-Kn-°p-∂p.

• Bk‡n (A-Un-£≥): Cu sh_vssk‰p-I-fn-ep-ff Bk‡n \ΩpsS hne-tb-dnb

kabw \jvS-s∏-Sp-Øp-∂p. \ΩpsS am\- n-Im-h-ÿsb {]Xn-Iq-e-ambn _m[n®v hnjm-

Z-Øn\pw ]ncn-ap-dp°w krjvSn-°p∂Xn\pw Imc-W-amI-p∂p. CXv sXmgn¬ ÿm]-\-ß-

fnse Poh-\-°m-cpsS DXv]m-Z-\-£-a-X Ipd-°pIbpw hnZym¿∞n-I-fpsS GIm-{KX \jvS-

s∏-Sp-Øp-Ibpw ]T-\-Øn-ep≈ Ah-cpsS Xm¬]-cysØ Ipd-°p-Ibpw sNøpw.

• A]-hmZw ]c-Øp∂p: kmaq-lnI am[y-a-ß-fn-eqsS hfsc thKw hnh-c-ßƒ {]Ncn-
°p-∂p. Ch-bn-eqsS sX‰mb hm¿Ø-Ifpw A]q¿Æ hnh-c-ßfpw hfsc thK-X-bn¬

{]N-cn®v {]iv\-ßƒ IqSp-X¬ hj-fm-°p-∂p.

\ap°p sNømw

• hnhn-[-ß-fmb kmaq-lnI am[y-a-ß-fpsS sh_vssk‰pw Ah-bpsS D]-tbm-K-

ßfpw hy‡-am-°p∂ Nm¿´v Xøm-dm-°p-I.

• \nß-fpsS ¢mkns\°p-dn®v Hcp tªmKv \n¿an-°p-Ibpw AXn¬ Ie, Imbn-Iw,

]T\ {]h¿Ø-\-ß-fmb ]co-£, F∂n-h-bnse t\ -́ßƒ Iq´n-t®¿°p-I.

• G‰hpw IqSp-X¬ t]¿ D]-tbm-Kn-°p∂ sh_v {_uk¿ GsX∂v I≠p-]n-Sn-°m-

\p≈ k¿t∆ \S-Øp-I. CXn-eqsS tiJ-cn® hnh-c-ßƒ Nn{Xo-I-cn®v ImWn-°pI.
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d. kmaq-lnI am[y-a-ß-fnse CS-s]-S-ep-Iƒ ̨  \√ ioe-ßƒ
(Social media interaction Best practices)

• C -̨sa-bn¬ hnem-kw, t^m¨ \º¿, hnemkw Nn{X-ßƒ hoUn-tbm-Iƒ XpS-ßn-bh
A\m-h-iy-ambn kmaq-lnI am[y-a-ß-fn-¬ A]vtemUv sNø-cp-Xv.

• D]-tbm-K-k-abw Npcp°n CØcw sh_v ssk‰p-Iƒ D]-tbm-Kn-®m¬ kab \jvSw
Ipd-bv°mw.

• kmaq-lnI am[y-a-ß-fmb hn°n-Iƒ, tªmKp-Iƒ XpS-ßnbhbn-eqsS Nn{X-ßfpw hoUn-
tbm-Ifpw GsXm-cmƒ°pw D]-tbm-Kn-°m-hp-∂-Xn-\m¬, Ab-°p-∂-Xn\v apºv Ah-bpsS
{]k-‡n-sb-]‰n t_m[-hm-\m-Ip-I. Ab-®Xn\v tijw Ahsb Hm¿Øv ]cn-X-]n-t°≠n
hc-cp-Xv.

• kmaq-lnI am[y-a-ß-fnse aq∂v ASn-ÿm\ kzImcy Xe-ßƒ. (Privacy level) kzImcyw
(private)  s]mXp-P\w (Public) kplr-Øp-°ƒ (Friends) F∂n-h-bm-Wv. Ch D]-tbm-
Kn®v \nß-fpsS teJ-\-ßfpw Nn{X-ßfpw B¿s°ms° ImWp-hm\pw ]¶n-Sm\pw

km[n°pw F∂v IrXy-ambn k÷o-I-cn-°p-I.

9.5 ssk_¿ kpc£ (Cyber security)

C∂v Bfp-Iƒ C‚¿s\‰v D]-tbm-Kn-°p-∂Xv hy‡n-]-c-hpw, hfsc cl-kymflI hnh-c-

ßƒ ssIam-dm\pw, ]Ww AS-°p-hm\pw, _m¶p-I-fnse [\-Imcy CS-]m-Sp-Iƒ \S-Øp-∂-

Xpw Iºyq-́ ¿ irwJ-e-Iƒ D]-tbm-Kn-®m-Wv. sdbn¬th- Sn°-‰pIƒ \¬Ip-hm-\pw, s{Sbn-\p-

I-fpsS ka-b-{Iaw e`y-am-°m\pw apX-em-b-h-°mbn sdbn¬sh Ah-cpsS kz¥w irwJe

D]-tbm-Kn-°p-∂p. Hcp sNdnb CS-th-f-bn-te°v t]mepw Cu irwJ-e-Iƒ e`y-am-Im-Xn-cp-
∂m¬ D≠m-Im-hp∂ [\ \jvS-sØbpw a‰v {]iv\-ß-sfbpw Ipdn®v \nßƒ°v k¶¬∏n-
°p-hm≥ Ign-bp-tam?

kzbw hne-bn-cpØmw

1. Hcp C˛-sa-bn¬ hnem-k-Øn\v DZm-l-cWw \¬IpI.

2. Xmsg \¬Ip-∂-h-bn¬ \n∂pw sk¿®v F≥Pn≥ A√m-ØXv Xnc-s™-Sp-°pw.

(a) KqKnƒ (b) _nßv   (c) t^kv _p°v  (d)  BkvIv  (ask)

3. F¥mWv tªmKv?

4. C‚¿s\-‰n-eqsS C -̨sa-bn¬ {]kmc-W-Øn\v D]-tbm-Kn-°p∂ t{]mt´m-tIm-fns‚

t]cv Fgp-Xp-I.

5. C‚¿s\-‰n-eqsS e`y-am-Ip∂ GsX-¶nepw c≠v tkh-\-ß-fpsS t]cv Fgp-XpI.

6. sh_nse Hmtcm tUmIyp-sa‚pw  D]-tbm-Kn®v ]cm-a¿in-°p-∂p.
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{][m-s∏´ hnh-c-ßƒ \jvS-s∏-t -́°m\pw kzIm-cy-X°v ̀ wKw hcm-hp-∂-Xp-sIm≠pw Iºyq-
´¿ irwJ-e-bpsS kpc£ \n¿Æm-b-I-am-Ip-∂p. s\‰vh¿°ns\ B{I-an-°p-∂Xp hgn
tPmentbm hym]m-ctam aWn-°q-dp-Itfm Znh-k-ßtfmftam XS- -s∏-t -́°mw. C‚¿s\-‰ns‚
hc-thmSv IqSn Bfp-Iƒ AXv ]c-kv]cw Bib hn\n-a-b-ßƒ°pw hym]m-c-Øn\p-ff D]-
I-c-W-am-°n-b-Xn-\m¬ kpc£ AXym-h-iy-am-bn.

GsXmcp ÿm]-\hpw \pg™p Ib-‰hpw a‰v B{I-a-Whpw XS-bp-∂-Xn-\mbn Iºyq-´¿
irwJem \nco-£Ww \S-ØWw. ChnsS \Ωƒ Hcp Iºyq-́ ¿ irwJ-esb _m[n-°m-hp∂
s]mXp ̀ oj-Wn-Isf ]‰n N¿® sNøp-∂p.

9.5.1  Iºyq-́ ¿ sshdkv (Computer virus)

Hcp t{]m{Kmw AXns\ Xs∂ as‰mcp t{]m{Km-ap-ambn Iq´n-t®¿°p-Itbm, \Ωƒ Adn-
bmsX Xs∂ AXns\ a‰v Iºyq-́ -dp-I-fn-te°v hym]n-∏n-°p-Itbm, Iºyq-́ -dp-I-fpsS km[m-
cW {]h¿Ø-\-ß-fn¬ CS-s]-Sp-Itbm sNøp∂ t{]m{Km-ap-I-fmWv Iºyq-́ ¿ sshd-kv. Hcp
sshd- n\v \ΩpsS Iºyq-́ -dnse hnh-c-ßƒ Xncp-Øp-hmt\m \in-∏n-°p-hmt\m Ah Xs∂
X\n-]-I¿∏p-Iƒ D≠m°n a‰v Iºyq-́ -dp-I-fn-te°v hym]\w sNøp-hmt\m lm¿Uv UnkvInse
hnh-c-ßƒ ]q¿Æ-ambn \in-∏n-°p-hmt\m km[n-°pw. an°-hmdpw sshd-kp-Ifpw FIvkn-
Iyq-́ -_nƒ ̂ b-en-te°v Iq´n-t®¿°-s∏-Sp-∂p. Hcp Iºyq-́ -dn¬ sshdkv D≠m-bn-cp-∂mepw
AXv Xpd-°p-Itbm {]h¿Øn-∏n°ptºmtgm am{Xta AXv Iºyq-́ -dns\ _m[n-°p-∂p-≈q.
Hcp Iºyq-´-dn¬ \n∂pw as‰m-∂n-te°v t]m¿´-_nƒ tÃmtdPv aoUnb (s]≥ ss{Uhv,
FIvtÃW¬ lm¿Uv UnkvIv XpS-ßn-bh) D]-tbm-Kn®v ̂ b¬ ssIam‰w sNøp-tºm-tgm,
C -̨sa-bn¬ A‰m®vsa‚ v, ̂ b¬ ]¶p-h-bv°¬ F∂n-h-bn-eq-sStbm BWv sshdkv hym]n-
°p-∂Xv. sshd-kp-Iƒ C‚¿s\-‰n¬ [mcmfw {]iv\-ßƒ krjvSn-°p-Ibpw  tImSn-I-fpsS
\jvSw D≠m-°pIbpw sNøp-∂p.

9.5.2  thw (Worm)

a‰v Iºyq-́ -dn-te°v hym]n-°m-hp∂ Xc-Øn¬ kzbw X\n-]-I¿∏p-Iƒ krjvSn-°p∂ A]-I-
S-Im-cn-bmb tkm v̂‰vshbdmWv Iºyq-́ ¿ thw F∂v Adn-b-s∏-Sp-∂Xv. CØ-c-Øn¬-s∏´h,
sshd-kp-Isf At]-£n®v a‰v t{]m{Km-ap-I-fp-ambn IqSnt®cmsX Hcp Iºyq-´-dn¬ \n∂pw
a‰p-f-f-h-bn-te°v kzbw hym]\w sNøp-∂p. Ch Iºyq-́ -¿ irwJ-e-bpsS _m≥UvhnUvØv
A]-l-cn®v hnhc ssIam-‰-Øns‚ thKX Ipd-bv°p-∂p. Hcp C -̨sa-bn¬ A{Ukv _p°nse
F√m C -̨sa-bn¬ hnem-k-Øn-te°pw thwans‚ Hcp ]I¿∏v Ab-°p-hm≥ Ign-bpw. Aßs\
Hmtcm kzoI¿Øm-°-fp-tSbpw C˛-sa-bn¬ A{U v _p°nse C˛-sa-bn-te°v ]I¿∏v

Abbv°p∂ {]{Inb XpS¿∂p sImt≠-bn-cn-°p-∂p.

sF ehv bp thw

2000˛¬ Iºyq-́ -dp-Isf _m[n® Cu thw AXnse H´p-an° ̂ b-ep-Ifpw am‰n FgpXn.

D]-tbm-‡m-°ƒ°v I LOVE YOU F∂ hnj-b-tØmsS e`y-amb C -̨sa-bn-en¬ LOVE-

LETTER-FOR-YOU.TXT.vbs F∂ ^b¬ A‰m®vsa‚mbn \¬In. CXn¬ ¢n°p sNøp-tºmƒ

thw Iºyq-´-dns\ _m[n-°p-Ibpw ^b-ep-Iƒ \jvS-s∏-Sp-Ibpw sNøp∂p.
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9.5.3  t{SmP≥ tlmgvkv (Trojan horse)

\ap°v D]Imc{]Zamb tkm^v‰vshbdmWv F∂ tXm∂¬ D≠m°pIbpw F∂m¬

bmYm¿∞Øn¬ \ΩpsS Iºyq´dpIfn¬ C≥Ãmƒ sNøpIbpw FIvknIyq v́ sNøp-tºmƒ

\jvSw hcpØp∂hbpamWv t{SmP≥ tlmgvkv. t{SmP≥ tlmgvkv D]tbm‡m°sf X{¥-

]cambmWv AhcpsS Iºyq´dpIfn¬ CØcw tkm v̂‰vshb¿ kw`cn°pItbm {]h¿Øn-

∏-°p-Ibtbm sNøn-∏-n°-p∂Xv. Hcp Iºyq´dn¬ t{SmP≥ tlm¿kv _m[n®p Ign™m¬

Ah \ΩpsS Iºyq´dn¬ kw`cn®ncn°p∂ ^bepIƒ \in∏n®v hnhc-ßƒ \jvSs∏-

SpØp∂p. Nne t{SmP\pIƒ Iºyq´dns‚ ]n≥hmXneneqsS A]ISIm-cnIfmb D]tbm-

‡m°ƒ°v {]thi\ am¿Kw Xpd∂p sImSp°pIbpw AXneqsS clky hnhcßtfm

kzImcy hnhc-ßtfm irwJebneqsS tNm¿Øphm≥ km[n°p∂p. F∂m¬ sshdkv, thw

F∂nhbpambn XmcXayw sNøptºmƒ t{SmP\pIƒ kzbw s]cpIpItbm _m[n®

^bepIfpsS ]I¿∏v D≠m°pItbm sNøp∂n√.

Ie0199.exe Trojan

C‚¿s\‰v FIvkvtπm-fd¿ kuP-\y-ambn \ho-I-cn-°mw F∂ hmKvZm-\-tØmsS

Ie_0199.exe  F∂ ^b¬ Dƒs∏-Sp-Ønb Hcp ktµiw C˛-sa-bn¬ D]-tbm-‡m-

°ƒ°v  e`n-®p. D]-tbm-‡m-°-tfmSv Cu t{]m{Kmw Uu¨temUv sNbvXv C≥Ãmƒ

sNøp-hm≥ Cu C˛-sa-bn¬ ktµ-i-Øn-eqsS \n¿t±-in-°-s∏-´p. Cu \n¿t±iw ]men® F√m D]-

tbm-‡m-°-fp-tSbpw ^b-ep-I-fn¬ CXv _m[n-°p-Ibpw sNbvXp.

t{SmP≥ bp≤w (Trojan war)

{Ko°v ]pcm-W-Øn¬, {Ko°v cmP-Ip-am-cn-bmb sles\ t{Smbn

]´-W-Ønse cmP-Ip-am-c≥ A]-l-cn®v sIm≠p-t]m-b-Xn\v

tijw {Ko°p-Imcpw t{Smbn ] -́Whpw XΩn¬ \S∂ bp≤amWv

t{SmP≥ bp≤-ambn Adn-b-s∏-Sp-∂-Xv. \o≠ ]Øv h¿j-°mew

t{Smbn ]´-W-hp-ambn {Ko°p-Im¿ bp≤-Øn¬ G¿s∏-´p. bp≤-Øn¬ a\w

aSpØ {Ko°v ]´m-f-°m¿ Ah-c-h-cpsS hoSp-I-fn-te°v aS-ßp-hm-\p≈ B{Klw

{]I-Sn-∏n-®p. ]n∂oSv {Ko°v tZh-X-bmb "AYo\' bp≤wíAh-km-\n-∏n-°m\p≈ Bibw {Ko°p-

Im¿°v \¬In. CXn-\p-th≠n Ah¿ s]m≈-bmb Hcp ac-°p-Xn-csb \n¿an-°pIbpw AXn¬ ]´m-

f-°msc \nd-bv°p-Ibpw sNbvXp. AXn-\p-tijw t{SmP≥Im¿°p≈ kΩm-\-sa∂ coXn-bn¬ Dt]-

£n-°p-Ibpw sNbvXp. _m°n-bp≈ {Ko°v ]´m-f-°m¿ Ah-cpsS Xmhfw Dt]-£n-°p∂p F∂

tXm∂¬ Df-hm°n ]n∑m-dp-Ibpw sNbvXp. CtXmsS t{SmP≥Im¿ bp≤-Øn¬ hnP-bn®p F∂v

Icp-Xp-Ibpw {Ko°p-Im-cpsS ac-Ip-Xn-csb t{Smbn ]´-W-Øn-te°v hen®v sIm≠p t]mbn hnP-bm-

tLmjw Bcw-`n-®p. cm{Xn-bn¬ F√m-hcpw KmV-\n-{Z-bn-em¿∂ ka-bØv {Ko°v ]´m-f-°m¿ ac-Ip-

Xn-c-bpsS D≈n¬ \n∂v ]pd-Øn-dßn Dd-ßn-°n-S∂ t{SmP≥ ]´m-f-°msc h[n-°p-Ibpw cmP-Ip-

amcn sles\ c£n-°p-Ibpw sNbvXp.
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9.5.4  kv]map-Iƒ (Spams)

C˛sabn¬ D]-tbm-‡m-°-fpsS kΩ-X-an-√msX Hcp

D¬∏-∂-Øns‚tbm tkh-\-Øn-s‚tbm {]N-c-W-Øn\v

th≠n F√m-h¿°pw Ab-°-s∏-Sp∂ ktµ-i-ß-fm-Wv

kv]map-Iƒ As√-¶n¬ P¶v sabn-ep-Iƒ. CØcw C -̨

sa-bn-ep-Iƒ Ab-°p-∂-h¿ Nm‰v dqap-Iƒ, sh_vssk-

‰p-Iƒ. D]-tbm-‡m-°-fpsS ]´n-I-Iƒ, hm¿Øm-°q-´-

ßƒ XpS-ßn-b-h-bn¬ \n∂v BWv  C˛sa-bn¬ hnem-

k-ßƒ tiJ-cn-°p-∂-Xv. kv]map-I-fnse en¶p-I-fn¬ ¢n°v sNøp-tºmƒ Nne sshd-kp-Iƒ

Dƒs°m-≈p∂ sh_vssk-‰p-Iƒ  D]-tbm-‡m-°ƒ°v  Ab®v Xt∂-°mw. C∂v H´p-an°

C -̨sa-bn¬ tkh-\-Zm-Xm-°fpw bYm¿∞ C -̨sa-bn-ep-I-tfbpw kv]map-I-tfbpw XΩn¬ th¿Xn-

cn-°p∂ C -̨sa-bn¬ ̂ n¬‰-dp-Iƒ Nn{Xw 9.14 ¬ kqNn∏n®n-cn-°p-∂-Xp-t]mse e`y-am°p∂p.

9.5.5  lm°nßv (Hacking)

Iºyq-´¿ irwJ-e-Ifp-tSbpw Ah-bp-ambn _‘n-∏n® Iºyq-´-dp-I-fp-tSbpw kzm`m-hnI

{]h¿Ø-\-ßƒ°v hnLmXw krjvSn-°p∂ kmt¶-XnI {]h¿Ø-\-amWv lm°n-ßv. Iºyq-

´¿ kpc£ hnZ-Kv[cpw, Iºyq-́ ¿ Ip‰-hm-fnIfpw lm°nßv \S-Øm-dp-≠v. Iºyq-́ ¿ irwJ-e-

bpsS kpc£ ]cn-tim-[n-°m\pw t]mcm-bva-Iƒ Is≠-Øp-hm-\p-amWv Iºyq-́ ¿ hnZ-Kv[¿

lm°nßv \S-Øp-∂-Xv. Cß-s\-bp-ff Iºyq-́ ¿ hnZ-Kv[sc ssh‰v lm‰vkv F∂pw CØcw

lm°n-ßns\ FØn-°¬ lm°nßv F∂pw hnfn-°p-∂p.

Iºyq-́ ¿ Ip‰-hm-fn-Iƒ kpc-£nX irwJ-e-Iƒ XI¿°p-∂Xv hnh-c-ßƒ \in-∏n-°p-hmt\m

DØ-c-hm-ZnØzs∏ -́h¿°v irwJe D]-tbm-Kn-°p∂Xv XSbp-∂-Xn\v th≠ntbm BWv. hfsc

cl-ky-amb hnh-c-ßƒ tamjvSn-°p-hmt\m ̂ b-ep-Iƒ \in-∏n-°p-hmt\m BWv CØ-c-°m-

cpsS Dt±-iw. CØcw Ip‰-hm-fn-Isf ªm°v lm‰vkv F∂v hnfn-°p-∂p.

ssh‰v, ªm°v lmt°-gvkn\v CS-bn¬ hcp-∂-h-cm-Wv. t{K lm‰v lmt°gvkv Ch¿ kZp-t±-i-

tØmsSbpw IqSp-X¬ kpc-£bv°pw th≠n \nb-a-hn-cp-≤-ambn {]h¿Øn®v irwJ-e-I-fpsS

tZmj ]q¿ÆX Xncn-®-dn-bp-∂p.

9.5.6  ̂ njnßv (Phishing)

Hm¨sse-\n-eqsS \S-°p∂ Hcp Xcw hy‡n hnh-c-tam-j-W-amWv ̂ njn-ßv. {]apJ _m¶p-

I-fp-tSbpw [\-Imcy ÿm]-\-ß-fp-tSbpw sh_vssk-‰p-I-tfmSv kmayw tXm∂-Ø° coXn-

bn¬ URL Dw tlmw t]Ppw \n¿Ωn®v AXn-eqsS CS-]m-Sp-Im-cpsS bqk¿ s\bnw ]mkv-

th¿Uv, s{IUn‰v Im¿Up-I-fpsS hni-Zmw-i-ßƒ XpS-ßn-bh ssI°-em-°m≥ {ian-°p-∂-

XmWv ̂ njn-ßv. CØcw sX‰n-≤-cn-∏n-°p∂ sh_v t]Pv \n¿am-WsØ kv]q^nßv (Spoof-

ing) F∂v Adn-b-s∏-Sp-∂p. Bfp-I-fpsS CØcw hymP-amb sh_vssk-‰p-I-fn-te°v C -̨sa-

bn¬ hgn hio-I-cn®v Ah-cpsS bqk¿ s\bnw, ]mkv th¿Uv, s{IUn‰v Im¿Uv hnh-c-ßƒ

F∂nh tamjvSn-°p-Ibpw AXp-]-tbm-Kn®v ]Ww X´n-sb-Sp-°p-Ibpw sNøp∂p. C°m-eØv

C‚¿s\-‰nse G‰hpw henb kmº-ØnI ̀ oj-Wn-bmWv ̂ njn-ßv. 9.15 Nn{X-Ønse URL

]cn-tim-[n-®m¬ AXv Hcp ̂ njnßv sh_vssk-‰m-sW∂v a\- n-em-Ipw.

Nn{Xw 9.14 Cu ̨  sabn¬ sa\p-hnse
kv]map-I-fpsS tiJ-c-Ww.
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Nn{Xw 9.15: Hcp ̂ njnßv sh_vssk‰v

9.5.7  Unss\¬ Hm v̂ k¿∆okv  B{I-aWw  (Denial of Service attack (DoS))

DoS A‰m°v km[m-c-W-bmbn sh_v sk¿h-dp-Isf BWv e£y-anSp-∂Xv. Cu B{I-a-W-
Øn¬ sk¿h-dp-Iƒ {]h¿Ø\ cln-X-am-Ip-∂p. CXn\ Unss\¬ Hm v̂ k¿∆okv A‰m°v
F∂p ]d-bp∂p. CXn-eqsS sh_v sk¿h-dns‚ ]Xnhv D]-t`m-‡m-°ƒ°p≈ tkh\w XS-
 -s∏-Sp-Øp∂p. CXn\v Hcp Iºyq-́ ¿ am{Xw D]-tbm-Kn®m-sW-¶n¬ Unss\¬ Hm v̂ k¿hokv
A‰m°v  F∂pw, adn®v H∂n¬ IqSp-X¬ Iºyq-́ -dp-I-fmWv D]-tbm-Kn-°p-s∂-¶n¬ Unkv{Sn-
_yq-´Uv Unss\¬ Hm^v k¿hokv A‰m°v F∂pw hnfn-°p-∂p. \Ωƒ {_uk¿ tkm-

v̂‰vshb-dn-eqsS sh_vssk‰v A{Ukv \¬In sh_v sk¿-h-dn¬ \n∂pw B t]Pv e`n-°p-
hm≥ At]-£n-°p-∂p. DoS B{I-a-W-Øn-eqsS
CØ-cw [mcmfw At]£ sh_v sk¿hdn¬
FØp-Ibpw sk¿h-dn\v CXns‚ `mcw Xm-ßp-
hm≥ km-[n-°msX {]h¿Ø\w \n¿-Øp-∂p. Hcp
Iºyq-́ ¿ D]-tbm-Kn-®p-ff DoS B{I-a-W-Øn-eqsS
irw-J-e-IfpsS {]h¿-Ø\ thKX Ipd-°p-Ibpw
sN-øp-∂p. DoS B{I-aWw _m[n-°-s∏´ tkmw_o-
kv (Zombies) F∂ t]cn¬ Adn-b-s∏-Sp∂ Iºyq-
´-dp-Iƒ Hcp-an®v {]h¿Øn®v [mcm-fw sX‰mb
ktµ-i-ßfpw At]-£-Ifpw sk¿-hdn\v \¬Ip-
∂p. Cßs\ sk¿hdn-te-°p≈ Um‰bpsS
t]m°p-h-chv h¿≤n-∏n®v D]-t`m-‡m-°ƒ-°v
tkh\w e`y-am-°m-Xn-cn-°p-∂p. Aßs\ B
Iºyq-´¿ {]h¿Ø-\-c-ln-X-am°n ho≠pw

{]h¿Øn-∏n-°m≥ (restart sNøm≥) \n¿_-‘-am-

hp-Ibpw Ipd®v ka-b-tØ°v D]-t`m-‡m-°ƒ°v
sk¿h-dns‚ tkh\w e`y-am-Im-Xn-cn-°p-∂p.

Nn{Xw 9.16: Distributed  Denial of Service

(DDoS) B{I-a-W-ßƒ

Attacker

Handler Handler

Victim

Zombies
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Nn{Xw 9.17 ̂ b¿hmƒ

C‚¿s\‰v

^
b

¿
h

mƒ

tlmw
C‚¿s\‰v

km‚v t_mIvknMv

sshdkv _m[n®p F∂v kwi-bn-°p∂ t{]m{Km-ap-Isf {]h¿Øn-∏n-°p-hm≥ D]-tbm-

Kn-°p∂ kmt¶-XnIhnZy-bmWv km‚v t_mIvkn-Mv. km‚v t_mIvkn-ßn-eqsS CØcw

t{]m{Km-ap-Iƒ Hcp {]tXy-I saΩdn `mKØv {]h¿Øn-∏n-°p-∂-Xn-\m¬ \ΩpsS Hm∏-

td-‰nMv knÃ-Øn\v \miw hcp-Øp-hm≥ km[n-°p-∂n-√.

CØcw B{I-a-W-Øn-eqsS Ipd-®p-t\-c-tØ-°v sk¿h-dns‚ {]h¿Ø\w e`y-a-s√-¶nepw
sshdkv B{I-a-W-hp-ambn Xmc-Xayw sNøp-tºmƒ ̂ b-ep-Iƒ°v \jvSw kw -̀hn-°p∂n√.

9.5.8  am≥ C≥ Zn anUn¬ A‰m°v (Man-in-the-Middle attacks)

am≥ C≥ Zn anUn¬ A‰m°v (Man-in-the-middle attacks) B{I-a-W-ß-fn¬ A{I-a-Imcn,
t{]£-Is‚bpw kzoI¿Ømhns‚bpw CS-bn-ep-≈ Ce-Ivt{Sm-WnIv ktµ-i-ß-fpsS hgn
XS-™v ]nSn-s®-Sp-°p-Ibpw Ah-bn¬ am‰-ßƒ hcp-Øp-Itbm Iq´n-t®¿°p-Itbm sNbvXv
ktµiw {]km-cWw sNøp-∂p. t{]j-I≥ ktµ-i-ßƒ°v th≠ kpc£ Hcp-°msX {]k-
cWw sNøp-∂-Xn-\m¬ B{I-a-Im-cn°v irwJ-e-bpsS tZmj ]q¿ÆX NqjWw sNøp-hm-\m-
Ipw. irwJem {]k-cWw XS- -an-√msX \S-°p-∂-Xn-\m¬ t{]£-I\pw kzoI¿Ømhn\pw
ktµ-i-ß-fn-ep-ff cq] am‰w a\- n-em-°m≥ km[n-°msX hcp-∂p. CØcw Iºyq-́ -dn-eqsS
Hm¨sse≥ hyh-lm-c-ßƒ \S-Øp-tºmƒ CS-bn-ep-≈ Bƒ \ΩpsS _m¶v A°u≠v \º¿,
]m vth¿Uv F∂nh ]nSn-s®-SpØv ]Ww A]-l-cn®v [\\jvS-Ønte°v \bn-t®-°mw.
clky tImUp-Iƒ Dƒs°m-f-fp∂ HTTPS (HTTP skIyq¿), SFTP (skIyq¿ FTP) XpS-
ßn-bh D]tbm-Kn-°p-tºmƒ AXn-{I-an®p IS-°p-∂- Bƒ°v ktµ-i-ß-fn¬ am‰w hcp-Øm≥

Ign-bn-√.

9.6 irwJ-em-{I-aWw XS-b¬9.6 irwJ-em-{I-aWw XS-b¬9.6 irwJ-em-{I-aWw XS-b¬9.6 irwJ-em-{I-aWw XS-b¬9.6 irwJ-em-{I-aWw XS-b¬ (Preventing network attacks)

C‚¿s\-‰neqsS hnh-c-ßƒ e`y-am-hpIbpw ssIam‰s∏Sp-Ibpw sNøp-∂n-S-tØmfw Imew
Iºyq-´-dp-Iƒ°pw s\‰vh¿°pIƒ°pw Dff `ojWn  apJy {]iv\-ambn \ne \n¬°pw.
CØcw B{I-a-W-ßƒ t\cn-Sp-∂-Xn\v ]e-hn[w {]Xn-tcm[ am¿§-ßfpw, Is≠-Ø¬ kwhn-

[m-\-ßfpw cq]-s∏-Sp-Øn-bn-́ p-≠v.

9.6.1  ̂ b¿hmƒ (Firewall)

Hcp ÿm]-\-Ønse Iºyq-´¿ irwJ-e°v
kpc£ \¬Ip∂ Iºyq-́ ¿ lm¿-Uvshb-dpw
tkm v̂‰vshb-dpw Dƒs∏-Sp∂ Hcp kwhn-[m-\-
amWv ̂ b¿hmƒ. ̂ b¿hmƒ Iºyq-́ ¿ irwJ-
e-bn-te°v hn\m-i-I-c-amb hnh-c-ßƒ {]th-
in-°p-∂Xv XS-bp∂ Nn{Xw 9.17 ¬ ImWn-®n-cn-

°p-∂p.

9.6.2  B‚n sshdkv kvIm\-dp-Iƒ (Antivirus Scanners)

sshd-kp-Iƒ, thw, {SmP≥ tlm¿kv F∂nh hn\m-i-I-c-amb tkm^v‰vshb-dp-Iƒ°v DZm-

l-c-W-ß-fm-Wv. B‚n sshdkv D]-I-c-W-ßƒ D]-tbm-Kn®v Chsb I≠p-]n-Sn-°p-Ibpw
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knÃ-Øn¬ \n∂pw \o°pIbpw sNøp-∂p.. B‚nsshdkv tkm^v‰vshb-dp-Iƒ Iºyq-́ ¿

knÃ-Øn¬ \n∂pw Adn-b-s∏-Sp∂ sshd-kp-Isf I≠p-]n-Sn®v \o°w sNøp-∂p. Adn-b-s∏-

Sp∂ sshd-kp-I-fp-tSbpw am¬sh-b-dp-I-fp-tSbpw hni-Zmw-i-ßƒ AS-ßnb sshdkv \n¿h-

N\ ̂ b-ep-Iƒ B‚n sshd-kv kvIm\dpIƒ D]-tbm-Kn-°p-∂p. Hcp B‚n sshdkv t{]m{Kmw

^b-ep-Iƒ ]cn-tim-[n-°p-tºmƒ, am¬sh-btdm sshdtkm AXn¬ Is≠-Øn-bm-ep-S≥

Xs∂ AXns‚ {]h¿Ø\w \ndpØn B ̂ b-ens\ Izmd≥ss‰\n-te°v am‰p-∂p. sshdkv

_m[n® ^b-ep-Iƒ kq£n-°p∂ {]tXyI ÿe-amWv Izmd≥ss‰≥. ]n∂oSv Cu ^b-

ense sshd-kns\ \o°w sNøp-Itbm ̂ bens\ \in-∏n-°p-Itbm sNømhp-∂-XmWv. B‚n

sshdkv tkm v̂‰vshb-dns‚ ̂ e-{]-Z-amb D]-tbm-K-Øn\v sshdkv \n¿h-N-\- ̂ b-ep-Iƒ

]Xn-hmbn Hm¨ sse\n-eqsS \ho-I-cn-t°-≠-Xp-≠v.

9.6.3  Iq°okv (Cookies)

\Ωƒ {_uk¿ D]-tbm-Kn®v Hcp sh_vssk‰v kµ¿in-°p-tºmƒ krjvSn-°-s∏-Sp∂ sNdnb

sSIvÃv ^b-ep-I-fmWv Ip°o-kv. sh_vsk‰nse \Ω-fpsS bqk¿ s\bnw, ]m vth¿Uv,

C -̨sa-bn¬ apX-em-bh hnh-c-ßƒ Ch kq£n-°p-∂p. {_uk-dp-Iƒ Cu hnh-c-ßƒ Iºyq-

-́dnse Ip°okv t^mƒU-dn¬ kq£n-°p-∂p. kab em -̀Øn\pw ̂ e-{]-Z-hp-amb {_ukn-

ßn\pw th≠n-bmWv sh_v ssk‰p-I-fn¬ Iq°okv D]-tbm-Kn-°p-∂Xv.

Ip°n-I-fnse Um‰  sshd- p-Iƒ As√-¶nepw lm°¿am¿ CXns\ Zpcp-t±-i-]-c-ambn D]-

tbm-Kn-°p-∂p. Hcp kvss]sh-b¿ Bbpw Ip°n-Isf D]-tbm-Kn-t®-°mw. \ΩpsS kzIm-cyX

\in-∏n-°p∂ hn\m-i-I-c-amb Ip°n-Iƒ D]-tbm-Kn-°p∂ [mcmfw sh_vssk-‰p-Iƒ \ne-hn-

ep-≠v. CØcw sh_vssk-‰p-Iƒ \ΩpsS Iºyq-´-dn¬ {]tXy-I-amb Hcp Ip°n kw`-cn®v

AXn¬ kµ¿in® sh_vssk‰p-Iƒ, hmßnb D¬]-∂-ßƒ, ]qcn-∏n® At]-£-Iƒ F∂nh

kq£n-°p-∂p. an°-hmdpw {_uk-dp-I-fn¬ D]-{Z-h-Im-cn-I-fmb Ip°nIsf \nb-{¥n-°p-Itbm

\in-∏n-°p-Itbm sNøm-\p-ff kuI-cy-ap-≠v. \nba hnt[-b-a-√mØ D]-tbm-K-Øn-\pw, kzIm-

cy hnh-c-ßƒ D]-tbm-Kn-°p-∂Xv XS-bp-hm-\pw Ip°n-I-fpsS ASn-°-Sn-bp-ff \io-I-c-W-Øn-

eqsS km[n-°pw.

Rm≥
¢n°v

sNøp∂Xn\v
apºv

BtemNn°pw

Fs‚
]mkvth¿Un¬
A£cßfpw

A°ßfpw, a‰v
Nn”ßfpw

Dƒs∏SpØpw.

Rm≥
Btem-Nn®

tijw am{Xw
Uu¨temUv

sNøpw
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i‡-amb ]mkvthUv Hcp -°p -∂ -X n -\p≈ am¿K -\ n¿tZ -

i-ßƒ

• Hcp ]mkvth-Un\v Npcp-ßn-bXv 8 Iymc-IvSdp-Iƒ D≠m-bn-cn-°-Ww.

• Hcp ]mkvth-Un¬ Xmsg]d-bp-∂h \n¿_-‘-ambpw Dƒs°m-≈n-°-Ww.

• henb A£-c-ßƒ (Upper Case)

• sNdnb A£-c-ßƒ (Lower Case)

• kwJy-Iƒ

• @, #, $ XpS-ßnb Nn”-ßƒ

• kzImcy hnh-c-ß-fmb t]cv, P\-\-Xo-bXn XpS-ßn-b-htbm As√-¶n¬ s]mXp-hmb hmIy-

ßtfm Bbn-cn-°-cp-Xv.

• \nß-fpsS ]mkvthUv a‰p-≈-h-tcmSv shfn-s∏-Sp-Ø-cp-Xv.

• ]mkvthUv FgpXn t]∏-dntem As√-¶n¬ AXv \nß-fpsS Iºyq-´-dnse ^b-entem

kq£n-°-cp-Xv.

• F√m temKn\v th≠nbpw Htc ]mkvthUv D]-tbm-Kn-°-cp-Xv.

• ]Xn-hmbn ]mkvthUv am‰p-I.

9.79.79.79.79.7 Iºyq-́ -dn¬ C‚¿s\‰v D]-tbm-Kn-°p-∂-Xn-\p-ff am¿§ \n¿t±-i-ßƒIºyq-́ -dn¬ C‚¿s\‰v D]-tbm-Kn-°p-∂-Xn-\p-ff am¿§ \n¿t±-i-ßƒIºyq-́ -dn¬ C‚¿s\‰v D]-tbm-Kn-°p-∂-Xn-\p-ff am¿§ \n¿t±-i-ßƒIºyq-́ -dn¬ C‚¿s\‰v D]-tbm-Kn-°p-∂-Xn-\p-ff am¿§ \n¿t±-i-ßƒIºyq-́ -dn¬ C‚¿s\‰v D]-tbm-Kn-°p-∂-Xn-\p-ff am¿§ \n¿t±-i-ßƒ
(Guidelines for using computers over Internet)

Iºyq-́ -dn-eqsS C‚¿s\‰v D]-tbm-Kn-°p-∂-Xn-\p-ff {][m\ am¿§ \n¿t±ißƒ Xmsg sImSp-
Øncn°p-∂p.

• an°-hmdpw sshd-kp-Iƒ C -̨sa-bn¬ A‰m-®vsa‚ v hgn-bmWv hym]n-°p-∂-Xv. t{]jI-
cm-sW∂v \nßƒ°v Adn-bn-s√-¶n¬ AØcw C -̨sa-bn-ense A‰m®vsa‚p-Iƒ Xpd-°-
cp-Xv.

• D¤hw ÿm\w Adn-bmØ tkm v̂‰vshb-dp-Iƒ D]-tbm-Kn-°p-Itbm ]I-¿s∏-Sp-°p-
Itbm sNø-cp-Xv.

• t]m]v ̨  A]v ]c-ky-ßƒ ¢n°v sNøp-∂-Xn\v ]Icw Ah t¢mkv sNø-Ww.

• USB ss{Uhp-Iƒ {i≤-tbmsS D]-tbm-Kn-°p-I. a‰p-≈-h-cpsS USB tÃmtdPv \nß-fpsS
Iºyq-́ -dn¬ D]-tbm-Kn-°p-tºmgpw, \nß-fpsS USB tÃmtdPv kpc-£-bn-√m-Ø C‚¿s\‰v
It -̂bnse Iºyq-́ -dn¬ D]-tbm-Kn-°p-tºmgpw USB tÃmtd-Pn-eq-sS sshdkv hym]\w
sNømw.

• ^b¿hm-fp-Iƒ {]h¿Ø\ k÷-am-tWm F∂v ]cntim[n-°p-I.

• i‡-amb ]mkvthUv D]-tbm-Kn-°p-I. IqSmsX \n›nX CS-th-f-I-fn¬ ]mkvth¿Up-
Iƒ am‰p-I.

• Hm¨sse-\n-eqsS B‚nsshd-kns‚ sshdkv \n¿h-N-\-ßƒ ]Xn-hmbn \ho-I-cn-°pI.

• DVD bntem, as‰mcp lm¿Uv UnkvIntem kp{]-[m\ ̂ b-ep-Iƒ ]Xn-hmbn _m°v

A∏v sNøpI.
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Nn{Xw 9.18 kpc-£n-X-am-°nb _m¶nßv ̨  https Dw XmgvNn-”hpw

• kzImcy hnh-c-ßƒ Hm¨sse-\n-eqsS \¬Iptºmƒ Pm{KX ]pe¿Øp-I. kzImcy
hnh-c-ß-fmb t^m¨ \º¿, hnem-kw, C -̨sa-bn¬ hnem-kw, s{IUn‰v Im¿Uv F∂nh
Bh-iy-s∏-́ p-sIm-≠p≈ C -̨sa-bn¬ ktµ-i-ßƒ Ah-K-Wn-°p-I.

• [\-Imcy CS]m-Sp-Iƒ°v _m¶ns‚ URL A{Ukv _mdn¬ sS∏v sNøp-I. C -̨sa-bn-en-
ep≈ en¶v ¢n°v sNbvXv _m¶v sh_v ssk‰v kµ¿in-°m-Xn-cn-°p-I. _m¶p-Itfm
Ah-cpsS Npa-X-e-°mtcm \ΩpsS kzImcy hnh-c-ßƒ bqk¿ s\bnw F∂nh t^m¨,
SMS, C -̨sa-bn¬ F∂nh Bh-iy-s∏-Sp-I-bn-√. \nß-fpsS ]mkvth¿tUm, ATM Im¿Uv
hnh-c-ßƒ a‰p-≈-h¿°v shfn-s∏-Sp-Ø-cp-Xv.

• [\-Imcy CS-]m-Sp-Iƒ sh_vssk-‰n-eqsS \S-Øp-∂-Xn\v ap≥]v Ah kpc-£nXamtWm
F∂v ]cn-tim-[n-°p-I. sh_v A{U v https:// F∂-Xn¬ XpS-ßp-∂pthm F∂pw Xmgns‚
Nn”w A{Ukv _mdn¬ Dt≠m F∂pw ]cn-tim-[n-°p-I.

• Hm¨sse≥ A°u-≠p-Iƒ ]Xn-hmbn ]cn-tim-[\ \S-Øp-Ibpw GsX-¶nepw kwi-
bm-kv]Zamb CS-]mSv {i≤-bn¬ s]-́ m-ep-S≥ _m¶v A[n-Ir-X-cp-amtbm s{IUn‰v Im¿Uv
\¬Ip∂hcpamtbm _‘-s∏-Sp-I.

1. F¥mWv sshdkv?

2. ^njnMv F∂Xv sIm≠v F¥mWv A¿∞-am-°p-∂Xv?

3. \ΩpsS C˛-sa-bn¬ hnem-k-ßƒ, bqk¿ s\bnw XpS-ßn-bh tiJ-cn®v hbv°p∂

{_uk-dp-Iƒ D]-tbm-Kn-°p∂ sNdnb sSIvÃv ^b-ep-Iƒ .  F∂

t]cn¬ Adn-b-s∏-Sp-∂p.

4. kpc-£n-X-amb irwJ-e-Isf XI¿Øv AXn-se, Um‰ \in-∏n-°p∂ {]h¿Ø-\sØ

F∂ t]cn¬ Adn-b-s∏-Sp-∂p.

5. F¥mWv Izmd≥s‰≥?

\ap°p sNømw

• ""\nß-fpsS Iºyq-́ ¿ knÃ-Ønse kpc-£m-̀ o-j-Wn-Iƒ/ssk_¿ B{I-aWw'' F∂

hnj-b-Øn¬ {Kq∏v N¿® \S-Øp-Ibpw CXn-eqsS e`y-amb hnh-c-ßƒ°-\p-kr-X-ambn

Hcp _m¿ Ub{Kw D]-tbm-Kn®v Nn{Xo-I-cn®v ImWn-°p-Ibpw sNøp-I.

• hnhn[ sshd-kp-I-fpsS t]cpw Ah-bpsS {]tXy-I-X-Iƒ Dƒs°m≈p∂ Nm¿ v́ Xbm-

dm-°qI.

kzbw hne-bn-cpØmw
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{ltkzmØc tNmZyßƒ

1. C‚¿s\‰ns‚ hnImkØn\v HTTP, HTML F∂nhbpsS I≠p]nSnØw hfsc

{][m\s∏´ hgnØncnhmbn IcpXs∏Sp∂Xv F¥psIm≠v?

2. C≥{Sms\‰pw FIvkv{Sms\‰pw XΩn¬ Xmc-Xayw sNøpI.

3. eLphnhcWw \¬IpI.

a. samss_¬ t{_mUv_m‚ v  b. ssh˛amIvkv (wi-max)

Atacn°≥ {]Xntcm[ hIp∏ns\ {]h¿Ø\ßƒ°mbn XpS°an´ C‚d¿s\‰v C∂v \ΩpsS
ssZ\wZn\ PohnXØns‚ `mKambn amdn. C∂v C‚¿s\‰v sUkvIv tSm]v Iºyq´dns\ At]-
£n®v samss_¬ D]IcWßfnemWv IqSpX¬ D]tbmKn°p∂Xv. CXv aqew C‚¿s\‰ns‚
thKX Hcp {][m\LSIambn amdn. C‚¿s\‰pambn _‘n∏n°p∂ ]pXnb kmt¶XnI hnZyIƒ
hnhc hn\nab \nc°ns\ (data transmission rate) e£yam°p∂p. C‚¿s\‰v tkh\ßfmb
C˛sabn¬, kmaqlnI am[yaßƒ, Xnc®n¬ XpSßnbh \ΩpsS hm¿Ømhn\nab coXnIƒ°v
]pXnb am\ßƒ \¬In. Cu tkh\ßƒ e`yam°p∂Xn\v Iºyq´¿ irwJeIƒ apJy ]¶v
hln®p. Chs°√mw AXnt‚Xmb KpWßfpw tZmjßfpw D≠v. Iºyq´¿ irwJeIfn¬
sshdkv, thw, t{SmP≥ tlmgvkv, ^njnßv XpSßnb coXnIfneqsS `ojWnIƒ h¿[n®p.
hnhn[ coXnbnep≈ B{IWßfn¬ \n∂pw Iºyq´¿ irwJeIsf kwc£n°phm≥ B‚n
sshd pIƒ tkm^v‰vshb¿, ̂ b¿hmƒ XpSßnbh D]tbmKn®pw Iºyq´dpIfn¬ C‚¿s\‰v
D]tbmKn°ptºmƒ ]ment°≠ am¿K \n¿tZißƒ \S∏nem°pI hgn irwJem{IWØns‚
A]IS km[yX Ipd°phm\mbn.

  \ap°v kw{Kln°mw

 ]T\ t\´ßƒ

Cu A[ymbØns‚ ]q¿Øo-I-c-W-tØmsS ]TnXmhv

$ C‚¿s\‰ns‚ Bhn¿`mhØn\v ImcW`qXcmb alXv hy‡nIsf°pdn®v a\ n-em°p∂p.

$ C‚¿s\‰v _‘Øn\pth≠ tkm^v‰vshb¿, lm¿Uvshb¿ D]IcWßfpsS BhiyIX

Xncn®dnbp-∂p.

$ C‚¿s\‰n¬ e`yamb hnhn[Xcw tkh\ßƒ D]tbmKn°p-∂p.

$ kmaqlnI am[yaßsf hnhn[ XcØn¬ h¿KoIcn°p-∂p.

$ kmaqlnI am[yaßfneqsS CSs]Sptºmƒ D≠mIp∂ A]IS km[yX a\ nem-°p∂p.

$ irwJebpsS kpc£m ̀ ojWnIƒ a\ nem°p-∂p.

amXrI tNmZyßƒ
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4. sh_v ss{_k¿ (web browser) sh_v {_uknMv (web browsing) F∂o ]Zßƒ

hnhcn°pI.

5. tªmKv, ssat{Im tªmKv Ch Xmc-Xayw sNøpI.

6. F¥mWv hn°nkv (wikis)?

7. F¥mWv ̂ b¿hmƒ?

eLp D]\ymk tNmZyßƒ

1. \nßfpsS Ab¬°mc\mb chn AbmfpsS hy‡nKX D]tbmKßƒ°mbn Hcp

]pXnb t]gvkW¬ Iºyq´¿ hmßn. chn°v AbmfpsS Iºyq´dns\ C‚¿s\‰pambn

_‘n∏n°m≥ Bhiyamb ̀ mKßƒ kqNn∏n°pI.

2. Ub¬˛A]v _‘Øn\p]cn t{_mUv_m‚ v C‚¿s\‰v _‘Øn\p≈ KpWßƒ

Fs¥ms°bmWv.

3. XYZ F≥Pn\obdnßv tImtfPns‚ ]ckyØn¬ AhcpsS tImtfPv A¶WØnep-

S\ofw ssh˛ss^ e`yamWv F∂v ImWn®ncn°p∂p. F¥mWv ssh˛ss^ F∂pw

AXv tImtfPv A¶WØn¬ Fßs\ ÿm]n°mw F∂pw hniZoIcn°pI.

4. a[phn\v Hcp ss…Uv Xbmdmt°≠Xp≠v. AXn\mbn hnhcßƒ tiJ-cn-°p-∂-Xmbn

www. google.co.in F∂ sh_vssk‰v D]tbmKn®p. Abmƒ sk¿®v t_mIvkn¬ phishing

F∂v ssS∏v sNbvXv sk¿®v _´Wn¬ ¢n°v sNøptºmƒ KqKnfn¬ \n∂pw hnhcßƒ

e`yamIp∂Xv Fßs\?

5. at\mPns‚ C˛sabn¬ hnemkamb manoj@gmail.com \n∂pw tPmk^ns‚ C˛sabn¬

hnemkamb joseph@yahoo.com te°v Hcp C˛sabn¬ Ab°phm≥ a[p B{Kln-

°p∂p. a[phns‚ Iºyq´dn¬ \n∂pw tPmk^ns‚ Iºyq´dnte°v C˛sabn¬ Ab-

°p∂Xv Fßs\bmWvv?

6. Hcp Iºyq´dn¬ t{SmP≥ tlmƒkv _m[n°p∂Xv Fßs\bmWv?

D]-\ymk tNmZyßƒ

1. \nßƒ°v tIcf kvIqƒ Item-’-h-Øns‚ sh_v t]Pv Bb www.schoolkalolsavam.in

kµ¿in-°p-Ibpw \nßƒ A{Ukv _mdn¬ GRL \¬Ip-Ibpw sNøp∂p F∂v hnNm-cn-

°p-I. tlmw t]Pv {]Z¿in-∏n-°p-∂Xphsc ]n¥p-S-tc≠ L -́ßƒ Fgp-XpI.

2. tkmjy¬ aoUn-b-bpsS tIm -́ßƒ Fgp-Xp-I. tkmjy¬ aoUn-b-bpsS tIm -́ßƒ Hgn-

hm-°p-∂-Xn-\m-h-iy-amb hnhn[ am¿K-ßƒ Fs¥m-s°-bm-Wv?

3. hnhn[ t{_mUv_m‚ v kmt¶-XnIhnZy-Iƒ e`y-am-°p-∂-Xn\v Bh-iy-amb C‚¿s\‰v

kzoI-c-W-am¿K-ßƒ hni-Zo-I-cn-°p-I?
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\ΩpsS \nXyPohnXØns‚ `mKambp≈
k¿∆ taJeIsfbpw kv]¿in°p∂ Xc-
Øn¬ hnhc-kmt¶XnIhnZy AXnthKw
hf¿∂p sIm≠ncn-°p∂p. \nXyPohnXw
kpKaam°p∂ hyXykvX sF Sn Aπnt°-
j\pIƒ C∂v e`yamWv. DZm-lcWambn,
hnhn[ Xcw _n√pIƒ ASbv°p-hm\pw,
Xoh≠n, hnam\ Sn°‰pIƒ _p°v sNøp-
hm\pw, Hm¨sse≥ hgn km[\ßƒ hmßp-
hm-\pw, kabØn-s‚tbm ÿeØn-s‚tbm
AXn¿-hcºpIƒ C√msX C∂v km[yam-
Ip∂p. hnZym-`ymk taJebnepw sF Sn hym-
]-I-ambn D]tbm--Kn-°p-∂p. km¶¬]nI ¢mkv
apdnIƒ D]tbm-Kn®p≈ C-˛]T\-Øn-\pw (e-

Learning) CXv D]tbm--Kn-°p∂p. C˛`c-Ww (e-

Governance) , C -˛hym]mcw (e-Business) ,
BtcmKy ]cn-]m-e\w XpS-ßnb ta-Jebn-se-
√mw sF Sn-bpsS km[yXIƒ henb tXm-
Xn¬ D]-tbm-Kn®p hcp∂p.

C∂sØ ImeØv sF Sn hym]-I-ambn D]-
tbm-Kn°p∂ Nne taJeIsf Ipdn®mWv Cu
A[ym-bØn¬ \mw N¿® sNøp∂Xv. DZ-l-c-
W-am-bn, Hm¨sse≥ tjm∏nßn¬ Bhiy-
ap-ff km[-\-ßƒ Hm¿U¿ sNøp-∂-Xn\pw
Ah \ΩpsS hoSp-I-fn¬ FØn°p ∂Xn\pw
Ignbpw. ]WanS]m-SpIfpw  Hm¨-sse≥ hgn
sNømhp∂-XmWv. sF SnbpsS hnImkØn-
\\pkcn®v hnZym`ymk taJ-ebpw ]ptcmKan-
®n´p≠v. km{ºZmbnI hnZym-`ymk A[y-b\
coXn-bnset]mse A[ym-]-Icpw hnZym¿-Yn-
Ifpw Htc ¢mkvap-dn-I-fn¬ D≠m-bn-cn-t°-≠-
Xn-√. hyXyÿ ÿe-ßfn¬ Ccp∂p sIm≠v

 hnhc kmt¶XnIhnZybpsS
D]tbmKw

{][m\ Bibßƒ

$ C-̨ -̀ cWw
˛ hnhn[ Xcw hyhlmcßƒ
˛ ASnÿm\ kuIcyw
˛ {]tbm-P-\-ßƒ
˛ sh√phnfnIƒ

$ C -̨hym]mcw
˛ C -̨hmWnPyhpw

C-̨ hym]mchpw
˛ Cet{ŒmWnIv cq]Øn¬ ]Ww

\¬Ip∂ k{ºZmbw
˛ C -̨_m¶nMv
˛ ta≥aIƒ
˛ sh√phnfnIƒ

$ C˛-]T\w
˛ C-̨ ]T\Øn\v D]tbmKn°p∂

D]IcWßƒ
˛ ta≥a-Iƒ
˛ sh√phnfnIƒ

$ BtcmKy ]cn-]m-e-\X-Øn¬
sFknSnbpsS D]-tbm-K-ßƒ
˛ sshZy kw_‘amb

D]IcWßƒ
˛ tcmKnsb kw_‘n°p∂ tcJIƒ
˛ sh_v A[njvTnX tcmK \n¿Æbw
˛ sSen saUnkn≥

$ sFknSn A[njvTnX tkh\ßƒ
˛ _n ]n H
˛ sI ]n H
˛ tImƒ sk‚dpIƒ
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km¶¬]nI ¢mkvapdn-IfpsS klmb-Øm¬ C-˛]T\ kma{KnIƒ D]tbmKn°mw.
sF Sn D]tbmKn-°p∂ as‰mcp {][m\ taJebmWv BtcmKy]cn-]m-e\w. Iºyq-
´dns‚ klm-b-Øm¬ {]h¿Øn-°p∂ saUn°¬ Cta-Pnßv D]IcW-ßƒ D]-
tbmKn®p sIm≠v XpS°Øn¬ Xs∂ tcmK \n¿Wbw \SØp-hm≥ km[n°pw.
]pXnb acp∂pIƒ D¬]mZn∏n°p∂-Xn\p≈ KthjWØnepw sF Sn {]apJ ÿm\w
hln°p∂p. hnh-c -km-t¶-XnI hnZybpsS ]cymb ]Zambn an°t∏mgpw
D]tbmKn°p∂ as‰mcp ]ZamWv sF kn Sn. hnhc Bib hn\nab kmt¶XnI
hnZy/Information Communi-cation Technology -ICT A[njvTnXamb hyXyÿ tkh\ßsf
]‰nbpw Cu A[ym-bØn¬ ]cma¿-in°p∂p. hm¿Øm hn\nabhpw Iºyq´¿ Iq´n-
tbm-Pn-∏n®v Um‰ tiJcWw (Capturing), kw`cWw (Storing), kwkvI-cWw (Processing),
hymJym\w (Interpreting), tiJcn® hnhcßfpsS A®Sn (Printing information)
F∂nh°pff kmt¶-Xn-I-hn-Zy ICT FSpØp ]d-bp-∂p.

10.1 C -̨̀ cWw  (e-Governance)

k¿°mcns‚ {]h¿Ø\ßƒ hfsc A\mbmkam°p∂Xn\v sF Sn henb ]¶v
hln°p∂p≠v. hnhcßƒ tiJcn°pI, kwkvIcn°pI, hniZoIcn°pI, kw`cn-
°pI, ssIam‰w sNøpI F∂nhbv°v th≠nbp≈ ]e kmt¶XnI hnZyIƒ CXn¬
Dƒs∏Sp∂p. hfsc s]s´∂v \ymb-amb Xocpam\ßƒ FSp°phm≥ CXv
k¿°mcpIsf  klmbn°p∂p. F√m k¿°m¿ tkh\ßfnepw kpXmcyXbpw
DØchmZnØhpw h¿[n∏n°p∂p. sF kn Sn D]tbmKn®v sIm≠p≈ `cW \n¿∆-
lWw BWv C-`cWw F∂ t]cn¬ s]mXpsh Adnbs∏Sp∂p.

k¿°m¿ tkh\ßƒ kuIcy{]Zhpw, Imcy£ahpw, kpXmcyhpamb coXnbn¬
]uc∑mcnte°v FØn°phm≥ sF kn Sn D]tbmKn®v sIm≠p≈ C˛`cWØn\v
km[n°p∂p. k¿°m¿ tkh\ßƒ ^e{]Zamb coXnbn¬ X¬£Ww P\ß-
fnte°v FØp∂p F∂v Dd∏p hcpØpIbmWv CXns‚ {][m\ eIv-jyw. tIcf-
Øn¬ tamt´m¿ hml\ hIp∏v, hnZym`ymk hIp∏v, dh\yq hIp∏v XpS-ßn-b-h-bn¬
C˛-`cWw hfsc hnPbIcamb coXnbn¬ \S∏nem°nbn´p≠v. C\n \ap°v C-
`cWØnse hnhn[ hyhlmcßsf Ipdn®v Ct∏mƒ N¿® sNømw.

10.1.1  C -̨̀ cWØnse hnhn[Xcw hyhlmcßƒ

(Types of interactions in e-Governance)

`cW \n¿∆lWØn¬ hnhn[Xcw ]¶mfnIfp-ambp≈ ]ckv]c hyhlmcßƒ
C˛-`cWw hgn kpKaamIp∂p. CØcØnep≈ hnhn[Xcw hyhlmcßsf Ipdn®v
NphsS {]Xn]mZn°p∂p.

k¿°mcn¬ \n∂pw k¿°mcnte°v/Government to Government (G2G )

k¿°m¿ kwhn[m\Ønep≈ GP≥knIƒ, hIp∏pIƒ, kwLS\Iƒ F∂nh-bpsS
CSbn¬ \S°p∂ Cet{ŒmWnIv cq]Ønep≈ Um‰bpsSbpw hnhcßfp-sSbpw ]¶p-
h-bv°emWnXv. Bib hn\nabw, Um‰bpsS D]tbmKw, Um‰ ]¶p-h-bv°¬ F∂nh
sa®s∏SpØn C-˛`cW kwcw`ßsf ]n≥Xp-W-°pI F∂XmWv G2G bpsS e£yw.
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Nn{Xw 10.1 : C -̨̀ -c-W-Øns‚ ASn-ÿm\ kuIcyw

k¿°mcn¬ \n∂pw ]uc∑mcnte°v/Government to Citizens (G2C)

CXv k¿°mcn\pw ]uc∑m¿°panSbn¬ kº¿°w km[yam°p∂p. ChnsS s]mXp
P\ßƒ [mcmfw s]mXptkh\ßƒ D]tbmKs∏SpØp∂p. s]mXptkh\-ßfpsS
e`yXbpw D]tbmK£aXbpw CXv h¿[n∏n°p∂p. tkh-\-ß-fpsS KpW-\n-e-hm-
chpw CXv Db¿Øp-∂p. k¿°mcn\pw ]uc-∑m¿°pw  CSbn¬ Hcp kulrZ hebw
Hcp°pI F∂XmWv CXns‚ {][m\ Dt±iw.

k¿°mcn¬ \n∂pw hym]mcØnte°v/Government to Business (G2B)

ChnsS  C-`cW kwhn[m\w hym]mc kaqlØn\v k¿°mcpambn kwhZn°p-
hm\p≈ Ahkcw Hcp°p∂p. Nph∏p\mS {]hWX Hgnhm°pI, kab\„w
]cnlcn°pI, {]h¿Ø\ sNehv Ipdbv°pI, k¿°mcpambp≈ hym]mc CS]mSp-
Ifn¬ IqSpX¬ kpXmcyX hcpØpI F∂nhbmWv CXns‚ eIv-jyw.

k¿°mcn¬ \n∂pw Poh\°mcnte°v / Government to Employees (G2E)

k¿°mcns‚ \bßƒ Poh\°mcneqsSbmWv \S∏nem°p∂Xv. CXn\mbn
k¿°mcpw Poh\°mcpw ]ckv]cw ]Xn-hmbn kº¿°w ]pe¿tØ≠Xp≠v.
Kh¨sa‚pw Poh-\-°mcpw XΩn¬ XΩn¬ kº¿°w ]pe¿Øp-∂p. k¿°mcns‚
hnhn[ ]cn]mSnIƒ \S∏nem°p∂Xn\p≈ \bßfpw am¿§ \n¿t±ißfpw k¿°m¿
DØchpIfpsSbpw hn⁄m]\ßfpsSbpw cq]Øn¬ C˛-`cW t]m¿´-epIƒ hgn
Poh\°m¿°v e`yam°nbn´p≠v. C -˛`cW tkh\ßƒ D]tbmKs∏Sp -
Øns°m≠mWv k¿°m¿ Poh\°mcpsS iºfw, hy‡nKX hnhcßƒ F∂nh
ssIImcyw sNøp∂Xv. (DZm: kv]m¿°v sh_v ssk‰v ˛ www.spark.gov.in) sF kn
SnbpsS kuIcyßƒ D]tbmKs∏SpØn CØcw {]h¿Ø\ßƒ hfsc thK-Ønepw
Imcy£aXtbmsSbpw ssIImcyw sNøphm≥ km[n°p∂p.

10.1.2 C-̨ `cWØns‚ ASnÿm\ kuIcyw (E-Governance Infrastructure)

C-˛`cWØns‚ ASnÿm\ kuIcyhpw kw`cWhpw \¬Ip∂Xn\mbp≈ kvt‰‰v
Um‰ sk‚dpIƒ (SDC), Ahsb _‘n∏n°p∂Xn\mbp≈ kvt‰‰v sshUv Gcnb
s\‰v-h¿°v (SWAN), s]mXpP\ßƒ°v tkh\ßƒ FØn°p∂Xn\p≈ s]mXp-
tk-h\ tI{µ-ßƒ (tIma¨ k¿hokv sk‚dpIƒ) F∂o LSIßfmWv C¥y-
bnse C-`cWØns‚ LS\bn¬ Dƒs∏Sp∂Xv. C-˛`cWØns‚ Cu aq∂p LSI-
ßfptSbpw kwtbm-P\w Nn{Xw 10.1 ¬ ImWn-®n-cn-°p-∂p.

tÃ‰v Um‰ sk‚¿ tÃ‰v sshUv Gcnb s\‰v h¿°v

s]mXp tkh\ tI{µw



294

10. hnhc kmt¶XnI hnZybpsS D]tbmKw

a. tÃ‰v Um‰ sk‚¿ / State Data Centre (SDC)

C-˛`cWw km[yam°p∂Xn\p Bhiyamb Hcp {][m\ LSIamWv tZiob C-

`cW ]≤Xn/National e-Governance Plan (NeGP) ap≥ssI FSpØp cq]s∏SpØnb

kwÿm\ Um‰ tI{µw (SDC). tkh\ßƒ, D]tbmKßƒ, ASnÿm\ kuIcyw

F∂nhsb kwtbmPn∏n°pIbpw, G2G, G2C, G2B F∂o tkh\ßƒ°v Cet{Œm-WnIv

Um‰m hnXcWw Imcy£aamb coXnbn¬ \SØp∂Xn\pw th≠n-bmWv NeGP bpsS

Iogn¬ kwÿm\ Um‰ tI{µw \n¿Ωn°phm≥ Xocp-am-\n®p. Hcp s]mXphnXcW

kwhn[m\ØneqsS HmtIm kwÿm\ k¿°mcn\pw Cu tkh-\ßƒ \n¿h-ln-

°m-hp∂XmWv. kvt‰‰v sshUv Gcnb s\‰v-h¿°v (SWAN), {Kmaß-fn¬ hsc hym]n®p

InS°p∂ s]mXp- tk-h\ tI{µ-ßƒ (CSC) apXembh Cu s]mXphnXcW

kwhn[m\ßƒ°v ]n¥pW \¬Ip∂p. kwÿm\ Um‰ tI{µw \nch[n tkh\ßƒ

\¬Ip∂p. kwÿm\ßfpsS ]ca{][m\amb Um‰ kwc-£n°pI, hnhn[

tkh\ßƒ°p th≠nbp≈ Hm¨sse≥ kwhn[m\w Hcp°pI, kwÿm\

C≥{Sms\‰v kwhn[m\Øns‚ IhmSamIpI, ]uc≥am¿°p tkh-\-ß-fpsS Ihm-S-

am-Ip-I, Zpc¥ \nhmcW kwhn[m\-samcp°pI apXemb {]h¿-Ø\ßƒ kwÿm\

Um‰ tI{µw F∂nh Ah-bn¬ Dƒs∏-Sp∂p. amt\Pvsa‚ v \nb{¥Wßƒ, Um‰

amt\Pvsa‚ns‚ samØw sNehv Ipdbv°¬, hn`h \n¿∆-lWw, hn\ymkw,

XpSßnbhsb√mw kwÿm\ Um‰ tI{µßƒ \¬Ip∂ kuI-cyßfmWv.

b. tIcf kvt‰‰v sshUv Gcnb s\‰v-h¿°v /Kerala State Wide Area Network (KSWAN)

KSWAN, kvt‰‰v C≥^¿taj≥ C≥{^mkv{SIv®¿/State Information Infrastructure (SII)s‚

\s´√mbn {]h¿Øn°p∂p. CXv Xncph\¥]pcw, sIm®n, tImgnt°mSv F∂o {][m\

\Kcßsf Xm¬]cytI{µßfm°n (Hubs) 14 Pn√Ifnse 152 tªm°v ]©mbØpIsf

XΩn¬ _‘n∏n°p∂p. Cu irwJe hgn At\Iw k¿°m¿ Imcymebßtfbpw

_‘n∏n°p∂p. kvt‰‰v Um‰ sk‚dn¬ \n∂p≈ At]-£-Iƒ°v  A\pkcn®p G2G,

G2C  tkh\ßsf GtIm]n∏n®p {]h¿Øn°pI F∂Xv tIcf kvt‰‰v sshUv

Gcnb s\‰v-h¿°v (KSWAN) s‚ {][m\ NpaXebmWv.

c. s]mXp-tk-h\ tI{µ-ßƒ / Common Service Cetnre (CSC)

k¿°m¿, kzImcy, kmaqly hIp∏pIfpsS tkh\ßƒ cmPysØ {KmaoW¿°v

FØn°p∂Xn\p≈ tkh\ tI{µßfmWv s]mXp tkh\ tI{µ-ßƒ. sh_v

A[njvTnX C-˛`cW tkh\ßƒ {Kma {]tZißfn¬ FØn°p∂p F∂XmWv

CSC bpsS {][m\ khntijX. Cu kwhn[m\w D]tbmKs∏SpØns°m≠v \ap°v

sshZypXn _n¬, sSent^m¨ _n¬, Pe-D-]-tbmK _n¬ F∂nh ASbv-°phm≥

km[n°p∂p. IqSmsX At]£Iƒ Hm¨sse≥ Bbn ka¿∏n°phm\pw Bh-

iy°m¿°v tbmKyXm]{Xw (certificate) Xømdm°n hnXcWw sNøphm\pw CXv hgn

km[n°p∂p. s]mXp tkh-\-tI-{µ-ßƒ hgn e`yamIp∂ a‰p tkh\ßƒ NphsS

tN¿°p∂p.
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$ Im¿jnI tkh\ßƒ

$ hnZym`ymkhpw ]cnioe\hpambn _‘s∏´ tkh\ßƒ

$ BtcmKy tkh\ßƒ

$ {KmaoW _m¶ns‚bpw C≥jpd≥kns‚bpw tkh\ßƒ

$ hnt\mZ kw_‘amb tkh\ßƒ

$ hmWnPy]camb tkh\ßƒ

tIcfØn¬ A£b sk‚dpIƒ s]mXp tkh\ tI{µßfmbn {]h¿Øn-°p∂p.

A£b sk‚dpIƒ

tIcfØnse ae∏pdw Pn√bn¬ 2002 ¬ A£b sk‚dpIƒ°v XpS°w Ipdn®p.

km[mcW°mcmb ]uc∑mcn¬ C˛km£cX (e-literacy) As√¶n¬ Iºyq´¿

km£cX D≠m°nsbSp°pI F∂XmWv CXns‚ Dt±iw. tIcf kwÿm\ hnhc

kmt¶XnIhnZy anj≥ /Kerala State Information Technology Mission (KSITM)s‚ Hcp

AXncSbmfw (landmark) BbmWv A£b sk‚dpIƒ cq]I¬]\ sNbv-

Xncn°p∂Xv. sF.kn.Sn bpsS {]tbmP\ßƒ UnPn-‰¬ th¿Xn-cn-hn-√msX kwÿm-

\sØ F√m P\hn`mKßfnte°pw FØn°pI F∂XmWv CXpsIm≠p Dt±in-

°p∂Xv. C˛-{Km‚ vkv (e-gratnz), C-˛^benwKv (e-filing), C-˛-Unkv{SnŒv (e-district), C-

Sn°‰nMv (e-ticketing) F∂nh CXns‚ tkh\ßfn¬ NneXmWv. AXpt]mse tdj≥

Im¿Uv, sXcs™Sp∏v sF Un F∂nhbpsS At]£ ka¿∏n°phm\pw, B[m¿

Im¿Un¬ t]cv tN¿°phm\pw, a‰v B[m¿ tkh\ßƒ°pw, C≥jpd≥kv _m¶nMv

tkh\ßƒ°psa√mw \ap°v A£b sk‚dpIsf D]tbmKs∏SpØmw.

2002 \hw_¿ 18\v ap≥ cmjv-{S]Xn

tUm. F ]n sP A–pƒIemw A£b

]≤Xn DZvLmS\w sNbvXp.

kzImcy s]mXp]¶mfnØ / Private Public Partnership (PPP

Model) amXrIbn¬ BWv A£b tI{µßƒ {]h¿Øn°p∂Xv.

A£b sk‚dns‚ DSaÿmhImiw Hcp kzImcy  hy‡n°m-

sW¶n¬ t]mepw Xt±i kzbw`cW hIp∏mWv Cu hy‡nsb

sXcs™Sp°p∂Xv. A£b sk‚¿  {]h¿Øn-°p∂ ]©mb-

Ønse hy‡nIƒ°mWv ap≥KW\. DSaÿs‚ hcpam\w F∂Xv

Hmtcm CS]mSn\pw ]uc∑mcn¬ \n∂pw CuSm°p∂tXm As√¶n¬

k¿°mcn¬ \n∂pw e`n°p∂tXm Bb \maam{Xamb  tkh\ thX\w am{XamWv.

A£bA£bA£bA£bA£b
Ah-k-c-ß-fpsS PmeIw

www.akshaya.kerala.gov.in
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10.1.3 C-̨ `cWØns‚ {]tbm-P-\-ßƒ  (Benefits of e-Governance)

C-˛`cWw {]tbmKØn¬ hcpØp∂Xv sIm≠v [mcmfw ta∑Iƒ D≠v. k¿°mcns‚
{]h¿Ø\ßsf ]‰nbpw, k¿°m¿ \S∏n¬ hcpØm≥ Dt±in°p∂ \b]cn-]mSnIsf
Ipdn®pap≈ Aht_m[w P\ßfn¬ kr„ns®Sp°phm≥ C˛`cWØn\v Ignbp∂p.
C-`cWØns‚ {][m\ {]tbm-P-\-ßƒ NphsS tN¿°p∂p.

$ C-˛`cWw k¿°m¿ k¿hokpIfn¬ Iºyq´¿ hXvIcWw km[yam°p∂p.
P\t£a {]h¿Ø\ßfpambn _‘s∏´ hnhcßƒ Ffp∏Øn¬ P\ßfn¬
FØnt®cp∂p F∂v Dd∏p hcpØp∂p.

$ C˛-`cWw k¿°mcns‚ F√m Xeßfnepw ]uc∑mcpsS CSs]SepIƒ Dd∏p
hcpØns°m≠v P\m[n]Xyw i‡n-s∏-Sp-Øp-∂p.

$ CXv k¿°m¿ {]h¿Ø\ßƒ IqSpX¬ kpXmcyam°pIbpw AgnaXn XSbm≥
klmbn°pIbpw sNøp∂p.

$ kq£vaambn \nco£n°s]Sp∂p F∂ t_m[yw D≈Xn\m¬ F√m k¿°m¿
hIp∏pIfpsSbpw {]h¿Ø\ßƒ  Imcy£ahpw DØchmZnØ]q¿Whpw
BIp∂p.

$ C˛-`cWw Imcy£aambn {]tbmKØn¬ hcpØp∂XneqsS s]mXpP\Øn\v
\nc¥cambn Imcymebßƒ kµ¿int°≠ Ahÿ HgnhmIp∂p. CXv
kabhpw kmºØpw em`n-°p-∂p.

10.1.4 C-̨ `cWØns‚ sh√phnfnIƒ  (Challenges to e-Governance)

C˛-`cWØn\v Hcp]mSv ta∑Iƒ Ds≠¶nepw, Nne sh√phnfnIfpw CXn\v A`n-
apJo-Icnt°≠n hcp∂p. C˛-`cWw {]tbmKØn¬ hcpØptºmƒ A`nap-Jo-
Icnt°≠n hcp∂ Nne sh√phnfnIƒ Fs¥ms° F∂v t\m°mw.

`mcX k¿°mcns‚ Iognep≈ bpWoIv- sFU‚n^nt°j≥ AtXmdn‰n Hm^v C¥y /

Unique Identification Authortiy of India (UIDAI), C˛-`cW kwhn[m\Øns‚

`mKambn ]uc∑m¿°v \¬Ip∂ 12 A° hy‡nKX Xncn®dnb¬ kwJybmWv B[m¿.

C¥ybn¬ FhnsSbpw Hcp Xncn-®dnb¬ tcJbmbpw, ta¬ hnem-k-Øns‚ sXfnhv

Bbpw CXv D]tbmKn°mw. C¥ybnse  GsXmcp ]uc\pw {]mb enwKt`Zw C√msX B[mdn¬

t]cv tcJ-s∏SpØmhp∂XmWv. Hmtcm hy‡n°pw kuP\yambn Hcp {]mhiyw ]´n-I-bn¬ tN¿°m-

hp∂XmWv. t]cv tN¿°p∂ kabØv ]ucs‚ ASnÿm\ hnhcßƒ (t]cv, hb v, enwKw, hnemkw),

_tbmsa{SnIv hniZmwißƒ (t^mt´m, 10 hncens‚bpw 2 IrjvWaWnIfpsSbpw ASbmfw) F∂nh

IrXyambn tcJ-s∏-Sp-Øp∂XmWv. Hmtcm B[m¿ \ºdpw AZznXobhpw hy‡nbpsS PohnXmhkm\w

hsc \nba km[pXbp≈Xpambncn°pw. _m¶nMv tkh\ßƒ {]tbmP\s∏SpØphm\pw ,

samss_¬t^m¨ IW£≥ FSp-°p-∂-Xn\pw a‰p k¿°m¿, k¿°m¿ CXc tkh\ßƒ°pw

B[m¿ \º¿ D]tbmKs∏SpØmw.
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$ UnPn‰¬ hn`P\w aqew C -̨̀ cW tkh\w IrXyambn D]tbmK-s∏Sp-Øp-∂Xn\v
Nne XS ßƒ t\cnSp∂p. hnZqc ÿe-ß-fn¬ Pohn°p∂ Iºyq´¿ km£cX
Ipd™ BfpIƒ°v C-`cW tkh\ßƒ {]tbmP\s∏SpØp-∂Xn\v
_p≤nap´pIƒ t\cnSp∂p.

$ C˛-`cW kwhn[m\w Iºyq´¿/sh_v A[njvTnX-ambXn\m¬ anI®
coXnbnep≈ kpc£m kwhn[m\ßƒ BhiyamWv. A√mØ ]£w ssk_¿
B{IaWßƒ°p≈ km[yX hfsc IqSpXemWv.

$ -C-˛`cW tkh\ßƒ {]tbmKØn¬ hcpØp∂Xn\pw AXns‚ ]cn]me\-
Øn\pw henb tXmXnep≈ apX¬apS°pw Bkq{XWhpw BhiyamWv.

$ hy‡nKX hnhcßfpw,  _tbm-sa-{SnIv Um‰bpw \n¿±n„ GP≥knIfpambn
]¶p-h-bv°p-∂-Xn¬ `qcn`mKw BfpIfpw DXvIWvTmIpecmWv.

$ C-˛`cWw Imcytijn D≈Xpw ^e{]m]v-XhpamIWsa¶n¬ hnhn[ hIp-
∏pIfpsS GtIm-]\w hfsc AXymhiyamWv.

10.1.5 C -̨̀ cWhpambn _‘s∏´ sh_vssk‰pIƒ

(Useful e-Governance websites)

tIcf k¿°mcns‚ hnhn[ tkh\ßƒ P\ßfnte°v FØn°p∂Xn\v th≠n-
bp≈ Nne sh_vssk‰v hnemkßƒ ]´nI 10.1 ¬ ImWn®ncn°p∂p. Nn{Xw 10.2 ¬
DHSE. Nn{Xw 10.3¬ C˛-Un-kv{SnIvSv {][m\ t]Ppw ImWn-®n-cn-°p-∂p.

]´nI 10.1 C-----̨ `cWhpambn _‘s∏´ sh_vssk‰pIƒ

www.dhsekerala.gov.in

www.edistrict.kerala.gov.in

www.incometaxindia.gov.in

www.keralamvd.gov.in

www.rti.gov.in

www.itmission.kerala.gov.in

www.spark.gov.in

tIcf k¿°mcns‚ Iognep≈ lb¿ sk°≠dn hnZym`ymk
hIp∏ns‚ HutZymKnI sh_vssk‰v. hnZym¿∞nIƒ°pw A[ym]-
I¿°pw kv-Iqƒ `cWm[nImcnIƒ°pw Bhiyamb hnhn[ kuI-
cyßfpw tkh\ßfpw CXv e`yam°p∂p.

CXv k¿°m¿ tkh\ßƒ s]mXpP\ßfnte°v FØn°p∂p.

CXv BZmb\nIpXn hIp∏ns‚ tkh\ßƒ e`yam°p∂p.

CXmWv tIcf tamt´m¿ hml\ hIp∏ns‚ HutZymKnI
sh_vssk‰v.

k¿°mcn¬ \nt∂m A[nImcnIfn¬ \nt∂m hnhcßƒ°mbn
At]£ \¬Inb ]uc\v hnhcmhImi \nbaw 2005 DØchv
A\pkcn®v kab_‘nXambn adp]Sn \¬Ip∂p.

tIcf k¿°mcns‚ Cu sh_vssk‰v hnhn[ sF Sn kwcw`ßƒ°v
`cW]camb ]n¥pW \¬Ip∂p.

Poh\°mcs‚ tkh\ thX\ Imcyßƒ ssIImcyw sNøp∂
G2E hn`m-K-Øn-ep≈ sh_vssk‰v.

sh_vssk-‰p-Ifpw D]tbmKw / tkh\w
ta¬hn-em-khpw
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Nn{Xw 10.3:  C -̨Unkv-{SnIv-Sv (e-District) t]m¿´ens‚ {][m\ t]Pv

Nn-{Xw 10.2: DHSE sh_vssk-‰ns‚ {][m\ t]Pv

www.dhsekerala.gov.in

lb¿ sk°‚dn ]co£Iƒ°v cPnÃ¿ sNø¬, lmƒ Sn°‰v hnX-c-Ww, ]co£m^e

{]kn≤oIcWw, hnhn[ DØchpIfpsSbpw hn⁄m-]\ßfpsSbpw hnXcWw

apXembh CXns‚ tkh\ ]cn[nbn¬ Dƒs∏Sp∂p. hnhn[ t^mdßfpw, amXrI tNmZy ISemkpIƒ

Dƒs∏sSbp≈ ]T\ kma{KnIfpw Uu¨temUv sNøm\p≈ kuIcyw Cu  sh_v-ssk‰n¬ e`yamWv.
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kzbw hne-bn-cpØmw

1. sF kn Sn D]tbmKn®v k¿°m¿ tkh\ßƒ kuI-cy-{]Zhpw, Imcy£ahpw,

kpXmcyhpamb coXnbn¬ ]uc\v FØn°phm\p≈ {]tbmKØns‚ t]sc¥v?

2. C˛-`cWw F∂ ]Zw \n¿∆Nn°pI.

3. `cW \n¿∆-l-W-Øn¬ hnhn-[-Xcw ]¶m-fn-I-fp-am-bp-ff ]c-kv]c hyh-lm-c-ßƒ

C˛-`-cWw kpK-a-am-°p-∂p. Cu {]kvXm-h\ icntbm sXt‰m F∂v  ]d-bp-I.

4. Hcp C˛-`cW sh_v-ssk‰n\v DZmlcWw \¬IpI.

5. F¥mWv  KSWAN?

tZiob C-̀ cW ]≤Xnbv°v Iogn¬ kwÿm\w Gs‰SpØncn°p∂ ZuXy \n¿∆lW ]≤Xn
(State Mission Mode Project) BWv C-Unkv-{SnIv-Sv (e-District). Iºyq´¿hXvIrX
tkh\ßƒ s]mXpP\ßfnse-Øn°pI  F∂XmWv Cu  ]≤XnbpsS  eIv-jyw.

tIcfØnse dh\yp hIp∏pambn _‘s∏´ hnhn[ tbmKyX ]{XßfpsS

(Certificates) hnXcWw C-Unkv-{SnIv-Sv t]m¿´epambn ka-\z-bn-∏n-®n-cn-°p∂p CXv k¿°m¿

Imcymebßfnse ]e k¶o¿Wamb hyhÿIsfbpw eLqIcn°pI-bpw ]ucs‚ PohnX coXnsb

Ffp∏am°pIbpw sNøp∂p. ]ucs\ kw_‘n®nS-tØm-fw s]mXptcJIfpsS ]I¿∏pIƒ

t\Sp∂tXm, At]£Iƒ ka¿∏n°p-∂tXm, A[nImcnIsf ImWp∂tXm, a‰p ssZ\w

Zn\mhiyßƒ°p≈  hnhcßƒ Bcmbp-∂tXm _p≤napt´dnb ImcyamWv. CXv Ahs‚/AhfpsS

bm{Xm sNehv h¿[n∏n-°pIbpw, Znhk hcpam\hpw kabhpw \„s∏SpØpIbpw sNøp∂p.

k¿-°m¿ ÿm]\ßfn¬ Nnet∏mƒ _‘s∏´ tcJItfm, hnhcßtfm As√-¶n¬ A[nImcn-

Itfm bYmkabw e`yamIWsa∂n√. BbXn\m¬ ÿm]\Øn-te -°p≈ kµ¿-i\w

Bh¿Ønt°≠n hcnIbpw sNehv h¿[n°m\nSbmIpIbpw sNøp∂p. Bh-iyamb tcJIƒ

klnXw Hcmƒ°v C-Unkv-{SnIv-Sv sh_v t]m¿´-en¬ t\cnt´m, A£b tI{µßƒ apJm¥ctam

At]£Iƒ ka¿∏n®v tkh\-ßƒ tXSm-hp∂-XmWv. A£b tI{µßƒ s]mXp ]uc-\p-th≠n

Hm¨sse≥ At]£Iƒ ka¿∏n-°p∂p. Cu At]£Iƒ hnhn[ L´ßfneqsS hnt√Pv  Hm^o-

k-dpsS AcnIn¬ FØnt®cp∂p. Cu At]£Ifn-ep-ff hnt√Pv \S-]-Sn°v tijw Hm^o-k-dpsS

sXm´-SpØ D∂X A[nImcn°v ka¿∏n°pItbm, As√-¶n¬ AwKo-Icn®Xn\p tijw UnPn‰¬

H∏v klnXw Bhiy°mc\v hnXcWw sNøpItbm sNøp∂p. tbmKyX ]{Xw e`yambm¬

At]£Is\ Fkv Fw Fkv hgn Adn-bn°pIbpw sNøp∂p.
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10.2 C-̨ hym]mcw (e-Business)

\Ωƒ ]et∏mgpw km[\ßƒ hmßm≥ ISIfn¬ t]mhpIbpw AXn\mbn Hcp]mSv
kabhpw A[zm\hpw \o°n sh°pIbpw sNømdp≠v. hoSv hn´v ]pdØndßmsX
km[\ßƒ hmßpI F∂ Bibw Fßs\bp≠v? F∂m¬ C∂v CsXmcp
bmYm¿∞yamWv. Hcp hn[w F√m tkh\ßfpw hym]mchpw C∂v Hm¨sse\n¬
e`yamWv. AXv GXm\pw aukv ¢n°pIƒ am{Xw AIsebmWv.

C-˛hym]mcw (e-Business) F∂Xv sIm≠v Dt±in°p∂Xv, hym]mc hnhcßƒ ]¶p-
hbv°pI, hym]mc _‘ßƒ \ne\n¿ØpI, sF kn Sn D]tbmKn®v hym]mc
CS]mSpIƒ \SØpI F∂nhbmWv. Iº-\nI-Iƒ (hym]mcw), s]mXp ÿm]\-
ßƒ (`cWkanXn), hy‡nIƒ (D]t`m‡mhv) apXembh¿ C-˛hym]mcØns‚
`mKambn hcp∂p. C-˛hmWnPy tkh\ßƒ Imcy£aambn D]tbmKn®psIm≠v
anI® coXnbnep≈ hn]W\Øn\pw, hnev]\ h¿[\hn\pw C-˛hym]mcw klm-
bn°p∂p. Hm¨sse≥ IqSn°mgvNIƒ kwLSn∏n°pI, {]h¿Ø\Xew ]¶psh-
°pI apXemb Imcyßƒ hgn \nc¥c kº¿°hpw, bm{Xms®ehpw Ipdbv°m≥
km[yamIp∂p.

10.2.1 C-̨ hmWnPyhpw C-̨ hym]mchpw (e-Commerce and e-Business)

C-˛hmWnPyhpw C˛-hym]mchpw ]et∏mgpw CSIe¿Øn D]tbmKn°p∂
]ZßfmsW¶nepw Ch hyXymks∏´ncn°p∂p. ]Ww ssIam‰w sNøp∂ hym]mc
CS]mSpIfmWv C-hmWnPyØn¬ Dƒs∏Sp∂sX¶n¬ hym]mcw  \SØn-
s°m≠pt]mIphm≥ Bhiyamb F√m LSIßfpw C˛-hym]cØn¬ Dƒs∏Sp∂p.
hn]W\w, AkwkvIrX hkvXp°fpsSbpw Nc°pIfpsSbpw hmß¬, D]t`m-
‡m°ƒ°p≈ ]cnioe\w, hnXcW°msc Is≠Ø¬ F∂nhsb√mw C-˛hym-
]mcØn¬ Dƒs∏Sp∂p. AXn\m¬ C-˛hmWnPyØns‚ hn]p-eo-I-c-W-amWv C˛hym-
]m-cw.

10.2.2 Cet{ŒmWnIv cq]Øn¬ ]Ww \¬Ip∂ k{ºZmbw

(Eletcronic Payment System  (EPS))

Ioibn¬ ]Wan√msXbp≈ PohnXw \nßƒ°p Nn¥n°phm≥ Ignbptam? ]Ww
ssIsIm≠p sXmSmsX HcmgvNtbmfw X≈n \o°n F∂v Bsc¶nepw ]d™m¬
\nßƒ hnizkn°ptam? C∂v \mw Pohn°p∂ temIØp Hcp hn[w F√m I®hS
km[\ßfnepw AXns‚ hne A\p_‘ambn tN¿Øncn°pw (Price tag). At∏mƒ
]ns∂ Imiv \¬ImsX Hcp km[\w hmßpI F∂Xv Fßs\ km[yamIpw?

Cet{ŒmWnIv cq]Øn¬ ]Ww \¬Ip∂ k{ºZmbw Eletcronic Payment System

(EPS) CXn\p ]cnlmcamIp∂p. \Ωƒ Cet{ŒmWnIv hym]mcØnte°v IS∂p
sN√ptºmƒ ]WanS]mSpIfpw Cet{ŒmWnIv cq]ØnemtI≠Xp≠v. kap-Nn-X-amb
coXnbn¬ {]tbmKØn¬ hcpØnbm¬ CXv kuI-cy-{]-Zhpw kpc£nX-hp-ambncn°pw.
Cu -hym]mcØn¬ C ]n Fkv Hcp {][m\ ]¶v hln-°p∂p. hfsc henb

{]m[m\yap≠v. Hm¨sse≥ kmlNcyØn¬ D]t`m‡mhpw hn¬∏\-°mc\pw
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XΩn¬ \SØp∂ kmºØnI CS]mSpIsf BWv Cet{ŒmWnIv cq]-Ønep≈
]WanS]mSv k{ºZmbw (Eletcronic Payment System) F∂v ]dbp∂Xv. Hcp
_m¶ns‚tbm CS\ne°mcs‚tbm ]n¥pWtbmsSbp≈ UnPn‰¬ kmº-ØnI
D]IcWw D]tbmKs∏SpØnbmWv ChnsS kmºØnI CS]mSpIƒ kpKa-am°p∂Xv
(AXmbXv s{IUn‰v/sU_n‰v Im¿Uv, Cet{ŒmWnIv sN°v As√¶n¬ UnPn‰¬
]Ww)

10.2.3 C -̨_m¶nMv  (e-Banking)

hnhckmt¶XnI hnZybpsS ]ptcmKXn°\pkcn®p _m¶nMv taJebnepw henb
tXmXnep≈ am‰ßƒ kw`hn®n´p≠v. _m¶nMnse taJebnse \ΩpsS ]cº-
cmKX k¶¬∏ßƒ Hcp]mSv amdn°gn™p. DZmlcWambn, C∂v kmºØnI
CS]mSpIƒ°v _m¶v kµ¿int°≠ Bhiyw Xs∂ C√.  bm{XIfn¬ t]mepw
Hm¨sse≥ _m¶nMv kuIcyßƒ D]tbmKs∏SpØn \ap°v CS]mSpIƒ \SØmw.
F Sn Fw, sU_n‰v Im¿Uv, s{IUn‰v Im¿Uv, C‚¿s\‰v _m¶nMv, tIm¿ _m¶nMv
F∂nßs\bp≈ kuIcyßƒ ]cºcmKX _m¶nMv k{ºZmbØn¬ \n∂pw C˛-
_m¶nMv k{ºZmbØnte°p amdphm≥ klmbn®n´p≠v. _m¶nMv tkh\ßƒ
D]t`m‡m°ƒ°v t\cn´v Cet{ŒmWnIv am¿§ØneqsS \¬Ip∂-Xns\bmWv C-
˛_m¶nMv As√¶n¬ Cet{ŒmWnIv _m¶nMv F∂v ]dbp∂Xv. CXn¬
`qanimkv{X]camb ]cnanXnIƒ C√msX Um‰ D]tbmKn°phm≥ Ignbpw.

10.2.4 C -̨hym]mcØns‚ ta≥a-Iƒ  (Advantages of e-Business)

C-˛hym]mcw D]t`m‡m°ƒ°pw ÿm]\Øn\pw [mcmfw ta∑Iƒ {]Zm\w
sNøp∂p. C -̨hym]mcØns‚ D]tbmKw sIm≠v e`yamIp∂ Nne {][m\ KpWßsf
]‰n \ap°v N¿® sNømw.

$ `qanimkv{X]camb ]cnanXnIƒ adnIS°p∂p. km[mcW coXnbnep≈
I®hSØn¬ \nßƒ°v tkh\ßƒ e`n°p∂Xv ]cnanXamb ÿeßfn¬
\n∂v am{Xambncn°pw. ]s£ Cu ]cnanXn C-˛hmWnPyw hgn ]cnlcn°-
s∏Sp∂p.

$ C-̨ hym]mcw {]h¿Ø\ sNehv Ipdbv°p∂p. hym]mcn°v C˛hmWnPyØn¬
Hcp {][m\ ÿesØ `uXnI kmlNcyßƒ Bhiyan√; AXn\m¬
{]h¿Ø\ sNehv Ipdbp∂p. CXphgn e`yamIp∂ em`Øns‚ Hcp hnlnXw
Cfhv (Discount) cq]Øn¬ D]t`m‡mhn\v Xs∂ sImSp°phm≥ km[n°p∂p.

$ bm{Xm kabhpw sNehpw Ipdbv°p∂p. Nnet∏mƒ D]t`m‡m-°ƒ°v
AhcpsS {]nbs∏´ hn]W\imeIfn¬ FØnt®cphm≥ Zo¿LZqcw bm{X
sNtø≠Xmbn ht∂°mw. C-˛hym]mcw hgn CtX hn]W\ime-km¶¬∏n-I-
ambn kµ¿in°p-hm≥ A\p-h-Zn-°p-∂p.

$ F√mbvt∏mgpw Xpd∂p {]h¿Øn°p∂p. C-˛hym]mc tkh\w F√mbv-t∏mgpw
e`yamWv (24x7). hym]mcnsb kw_‘n®nStØmfw, Ah¿°v  hn¬]\
h¿≤n°p∂p. D]t`m‡mhn\msW¶n¬ ""F√mbvt∏mgpw'' Xpd∂p
{]h¿Øn°p∂ hn]W\imeIƒ IqSpX¬ kuIcy{]ZamWv.
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$ Hcp]mSv D¬]∂ßƒ°nSbn¬ \n∂v \ap°mhiyamb D¬]∂w hfsc
s]s´∂v Is≠Øphm≥ Ignbpw. C-hym]mc sh_vssk‰v hgn D]t`m-‡m-
°ƒ°v hyXykvX hym]mcnIfpsS At\Iw D¬]∂ßƒ°nSbn¬ \n∂v C„-
ap≈Xv sXcs™Sp°phm≥ Ignbp∂p. Nne sh_vssk‰pIƒ D]t`m‡mhns‚
ap≥KW\bpw hmßn® hkvXp°fpsS ]´nIbpw Hm¿an∏n°p∂Xn\m¬ D¬]-
∂ßƒ Bh¿Øn®p hmßp∂h¿°v CXv kuIcy{]ZamWv. D¬]∂ßfpsS
kz`mhw, hnebpsS XmcXayw apXemb khntijXIƒ C-hym]mcØns‚
as‰mcp BI¿jWamWv.

10.2.5 C -̨hym]mcØns‚ sh√phnfnIƒ (Chalanges to e-Business)

hym]mctemIØv- C-hym]mcØn\v AXni‡amb km[yXIƒ Ds≠¶nepw C¥y
t]mep≈ hnIkzc cm{„ßfn¬ CXn\v ]ehn[ sh√phnfnIsfbpw A`nap-Jo-
Icnt°≠n hcp∂p. {][m\s∏´ sh√phnfnIƒ Xmsg N¿® sNøp∂p.

$ P\kwJybpsS \s√mcp iXam\hpw sF SnbpsS {]tbm-K-sØ-°p-dn®pw
D]tbmKsØ Ipdn®pw t_m[hm∑mc√. ÿncambn C‚¿s\‰v D]tbmKn-°p∂
BfpIƒ°v t]mepw Hm¨sse≥ hym]mcsØ Ipdn®pw AXns‚ km[yXIsf
Ipdn®pw Adnhn√ F∂Xv A¤p-X-I-c-am-Wv.

$ C-˛hym]mcØn\v hfsc AXymhiyamb πmÃnIv ]Ww F∂dnbs∏Sp∂
s{IUn‰v Im¿Uv, sU_n‰v Im¿Uv F∂nhbpw C‚¿s\‰v _m¶nMv kwhn[m--
\hpw `qcn`mKw BfpIfpw {]tXyIn®v {KmaoW taJebnep≈h¿°v {]m]y-a-
√.

$ th≠ ap≥IcpXepIƒ C√msX D]tbmKn°p∂XpsIm≠v D]t`m‡m-°ƒ°v
AhcpsS hnes∏´ hnhcßfmb s{IUn‰v/sU_n‰v Im¿Uv \º¿, clkytImUv
(Password) F∂nh \„s∏Sm≥ km[yXbp≠v.

$ hkv{Xßƒ, IcIuie hkvXp°ƒ, B`cWßƒ XpSßnb D¬]∂ßƒ
`uXnI kmlNcyØn¬ ]cntim[n®v hmßmhp∂XmWv. F∂m¬ Hm¨-sse≥
hym]mcØn¬ D]t`m‡mhn\v "kv]¿in®pw A\p`hn®dn™pw' D¬]∂ßƒ
hmßphm≥ km[ya√.

$ C˛-hym]mcØns‚ hnPbØn\mbn hym]mc ÿm]\ßƒ Ip‰a‰Xpw,
Imcy£ahpamb coXnbn¬ D¬]∂ßƒ hnXcWw sNtø≠Xv AXymhiy-
amWv.

samss_¬ D]IcWßfmb samss_¬ t^m¨, ]n Un F (PDA) apX-embh D]tbm-
Kn®vsIm≠p≈ hym]mc {]h¿Ø\ßsfbpw, {]{Inb-I-sfbpw, D]tbmK-ßsfbpw
BWv Fw- hym]mcw (m-Business) As√¶n¬ samss_¬ hym]mcw (mobile business)

F∂ ]Zw sIm≠v A¿∞am-°p-∂Xv. Fw -hym]mcw C-hym]mcØns‚ Hcp imJbmbn
IW°m°mw.

C‚¿s\‰v D]tbmKn®v eLp hym]mcw \SØp∂Xns\bmWv C-ssSenMv e-tailing (As√¶n¬
Cet{ŒmWnIv dossSenMv (eletcronic retailing) F∂v ]dbp∂Xv. CXv B2C (_nkn\kv Sp I¨kyq-
a¿) bpsS k¿∆ km[mcWamb Hcp cq]amWv.
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10.2.6 C-̨ hym]mcØn\v {]tbm-P-\-I-c-amb sh_vssk‰pIƒ

(Useful e-Business websites)

P\{]oXnbm¿÷n® Nne C˛-hym]mc sh_vssk‰pIƒ ]´nI 10.2 ¬ sImSpØn-cn-
°p∂p. IqSmsX Nne C-˛hym]mc sh_vssk‰pIfpsS {][m\ XmfpIƒ
Nn{Xw 10.4 epw 10.5 epw ImWn®ncn°p∂p.

Nn{Xw 10.4:  www.irctc.co.in sh_vssk‰ns‚ {][m\ t]Pv

www.irctc.co.in

IRCTC Hcp `mcX k¿°m¿ kwcw`amWv. `£Ww Xømdm°n hnXcWw sNøpI (Catering),
hnt\mZk©mcw (Tourism), Xoh≠n, hnam\ Sn°‰v _‘s∏´ {]h¿Ø\ßƒ CXv
ssIImcyw sNøp∂p. Hm¨sse≥ hgn Sn°‰v _p°v sNøm\p≈ kuIcyw Hcp°p∂-

tXmsSm∏w dnk¿thj≥ \ne, Xoh≠n kabw, tlm´¬ _p°nßv F∂nhbv°pw Cu sh_vssk‰v
D]tbmKn°mw.

]´nI 10.2: Nne C -̨hym]mc sh_vssk‰pIƒ

sh_vssk-‰p-Ifpw D]tbmKw / tkh\w
ta¬hn-em-khpw

www.irctc.co.in

www.amazon.com

www.ebay.in

www.licindia.in

www.airindia.com

www.keralartc.com

www.bookmyshow.com

Xoh≠n, hnam\ Sn°‰pIƒ _p°v sNøphm\pw, d±v sNøphm\pw,

tlm´epIfn¬ apdnIƒ _p°v sNøphm\pw th≠nbp≈ C¥y≥

sdbn¬th Im‰dnwKv B≥Uv Sqdnkw enan‰Uv (IRCTC) -s‚ Cu sh_vssk‰v

D]tbmKn°mw.

hmjnwKv-S¨ Bÿm\ambn {]h¿Øn°p∂ Atacn°≥ Hm¨sse≥

hym]mcn.

C¥ybnse G‰hpw henb Hm¨sse≥ hym]mc sh_vssk‰pIfn¬ H∂v.

C≥jpd≥kv (Insurance) ÿm]\Øns‚ sh_vssk‰v.

Fb¿ C¥y hnam\ Sn°‰pIƒ _p°v sNøp∂Xn\p≈ Hm¨sse≥

sh_vssk‰v.

sIFkvB¿Snkn _kv Sn°‰pIƒ _p°v sNøp∂Xn\p≈ sh_vssk‰v.

kn\namimeIfnte°p≈ Sn°‰v _p°v sNøp∂Xn\p≈ sh_vssk‰v.
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10.3 C˛]T\w (e-Learning)

A-[ym-]-I-¿, hn-Zym¿-∞n-Iƒ, ]T-\ D-]-I-c-W-ßƒ apX-em-bh A-S-ßp-∂ H-cp ¢m-kv-
ap-dn \a-ps°√m-h¿°pw kp-]-cn-Nn-X-amWv. F-∂m¬ H-cp km-¶¬]n-I ¢m-kv ap-dn-sb
]-‰n Nn-¥n®p-t\m°q, A-hn-sS A-[ym-]-I-cpw hn-Zym¿-∞n-Ifpw hy-Xy-kvXamb ÿ-e-
ß-fn-tem H-cp ]-t£ ]e cm-Py-ß-fntem B-bn-cn°pw D-≠m-Ip-I. C-Xv km-[y-amIp-
tam? AsX AXv km-[y-am-Wv. C˛]T-\w h-gn km-{º-ZmbnI ]T-\ co-Xn-bn-epff- ]-e

Nn{Xw 10.5: www.Amazon.in sh_vssk‰ns‚ {][m\ t]Pv

1. Hm¨sse≥ Np‰p]mSn¬ hnev]-\-°m-c\pw hmßp-∂-h\pw XΩn¬ \SØp∂
kmºØnI  CS]mSv kwhn-[m-\sØ  .......................... F∂v Adn-b-s∏-Sp-
∂p.

2. C˛-hym]mcw \n¿∆Nn°pI.

3. C-˛_m¶nMv \n¿∆Nn°pI.

4. Xmsg sImSpØncn°p∂ {]ÿmh\ icntbm sXt‰m F∂v ]cntim[n°pI.

"C-˛hym]mcw F∂Xv C-˛hmWnPyØns‚ hn]p-eo-I-c-W-am-Wv.

kzbw hne-bn-cpØmw

www.amazon.com

Ba-tkm¨ temI-Ønse G‰hpw henb Nn√d hym]m-cn-bm-Wv. Ba-tkm¨ XpS°Øn¬
Hcp Hm¨sse≥ ]pkvXItiJcambn Bcw`n®p. CXv ]n∂oSv tkm^v‰v-shb¿, hoUntbm
sKbnwkv, Cet{ŒmWnIv D]IcWßƒ, Krtlm]I-cW-ßƒ, `£W km[\ßƒ, Ifn∏m-

´ßƒ, B`cWßƒ F∂nhbpsS hnev]\°mcmbn amdn. Cu Iº\n D]t`m‡r Cet{ŒmWnIv-kpw
(consumer eletcronics) \n¿Ωn-°p-∂p. hnhn[ cmPyßfn¬ hym]mcw \SØp∂Xn\mbn Ch¿°v hyXykvX
hym]mc sh_v-ssk‰pIƒ \nehnep≠v. 2013 ¬ www.amazon.in  F∂ sh_vssk‰v C¥ybn¬ XpS°w
Ipdn®p.
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]-cn-an-Xn-I-sfbpw a-dn-I-S-°p-hm≥ Ign-bp∂p. Ce-t{Œm-Wn-Iv am-[y-a-ßsf-bpw, sF kn
Sn-sbbpw Dƒ-s°m-f-fn-®p-sIm-≠p-f-f ]T-\-co-Xn-sbbm-Wv  C˛]T-\w F-∂v hn-ti-jn-
∏n-°p-∂Xv.

10.3.1 C˛]T-\-Øn-\v D-]-tbm-Kn-°p-∂ D-]-I-c-W-ßƒ (e-Learning tools)

C˛-]T\w sa®s∏SpØp∂Xn\mbn \nch[n D]IcWßƒ D]tbmKn°p∂p≠v.  C˛-
]-T\ D]-I-c-W-ßƒ Xmsg N¿® sNøp-∂p.

a. Ce-t{Œm-Wn-Iv _p-°v do-U¿ (e-Book Reader)

H-cp hen-b _mKpw A-Xn¬ \nd-sb ]p-kv-X-I-ß-fp-am-bn kv-Iq-fn¬ t]m-Ip-∂-Xn-\v ]I-
cw \-ap-°v B-h-iyam-b F√m hn-h-c-ßfpw H-cp sNdn-b D-]-I-c-W-Øn¬ kq-£n®v kv-
Iq-fn¬ t]m-Ip∂-Xv Nn¥n®p t\m°q? AXv! ck-I-c-amWv At√? Hcp]mSv ]pkvX-I-
ß-fnem-bn A-S-ßn-bn-´p-f-f B-i-bß-sf Un-Pn-‰¬ cq-]-Øn-em-°n kq-£n-®p-sh-°p-
hm\pw I-øn¬ sIm-≠v \-S-°p-hm\pw I-gn-bp-∂ D-]-I-c-WamWv- C˛_p-° vdo-U¿. C˛_p-
°v do-U-dn¬ G-Xv ]p-kv-X-Ihpw A-Xn-s‚ G-Xp- t]Ppw A-\m-bmtk-\ \-ap-°v Xpd°mw.
Cu D-]-Ic-Ww D-]-tbm-Kn-®v C‚¿-s\-‰n¬ \n-∂v sh-_v {]-am-W-ßƒ Uu¨-tem-Uv
sN-bvXv Ft∏mƒ thW-sa-¶nepw hmbn-°p-hm\pw Hm -̈sse-\m-bn ]-W-a-S-bv-°p-hm\pw
km-[n-°p∂p. C˛_p-°v do-U-dnse Hm-Untbm Hu-´v-]p-´v kw-hn-[m-\w D-]-tbm-K-s∏-Sp-
Øn ]mT-`m-K-ßƒ hm-bn-®v tIƒ-°p-hm\pw I-gn-bp∂p.

b. C˛sS-Iv-Ãv/e-Text (C˛]p-kvX-Iw)

]p-kv-X-I-Øn-ep-f-f hn-h-c-ßƒ Ce-t{Œm-Wn-Iv cq-]-Øn¬ e-`y-am-°p-∂-Xn-s\-bmWv
C˛sS-Iv-Ãv (C˛]p-kvX-Iw) F-∂p ]-d-bp-∂-Xvv. C˛_p-°v do-U-tdm, I-ºyq-´-tdm, a-t‰-sX-
¶nepw  Ce-t{Œm-Wn-Iv D-]-Ic-W-tam D-]-tbm-Kn®vv C˛sS-Iv-Ãv hm-bn-°p-hm\mIpw. \ap-
°v Xm¬-]-cy-ap-ff coXn-bn¬ sSIvÃns‚ cq-]-L-S-\-bn¬ tkm^vs‰z-b-dp-Iƒ  D]-tbm-
Kn®v am‰w h-cp-Øm-hp-∂-XmWv. H-cp I-ºyq-´dns‚tbm C˛sSIvÃv do-Udn-s‚tbm k-
lmb-tØmsS C˛sS-Iv-Ãv hm-bn-®vv tIƒ-°p-hm\mIpw. C-Xv Imgv-N i-‡n Ip-d-™-h¿-
°v h-f-sc-b-[n-Iw klm-b-I-c-am-Wv.

c. Hm -̈sse≥ Nm-‰v (Online chat)

C‚¿-s\-‰v D-]-tbm-Kn-®v ct≠m A-Xn-e-[n-Itam hy-‡n-Iƒ X-Ωn¬ sSIvÃv, cq]-
Øn¬ k-tµ-ißƒ -ssI-am-dp-∂ co-Xn-bmWv Hm¨-sse≥ Nm-‰v. km-¶¬]nI ¢mkv ap-
dn-I-fn¬ A-[ym-]-I-cpw hn-Zym¿-∞n-Ifpw X-Ωn¬ hnhn-[ hn-j-b-ß-sf-Ipdn®v N¿-® \-
S-Øp-∂Xvv Hm¨-sse≥ Nm-‰n-ßn-eq-sS-bmWv. C‚¿-s\-‰n-s‚ th-K-X Ip-d-hm-sW-¶nepw
sSIvÃv cq]-Øn-ep≈ Hm -̈sse≥ Nm-‰n-ßv \-S-Øm-hp-∂-Xm-Wv. ]c-kv]-cw I-≠v kwkm-
cn°p-∂-Xn\pw- Hm¨-sse≥ Nm-‰n-ßn-¬ km-[y-amWv.- C-Xn-\v th-K-X-tbdn-b C‚¿-
s\‰v -_‘w, sh-_v Iym-a-d, kv-]o-°¿ Xp-Sßn-b D-]-I-c-W-ß-fpw B-h-iy-amWv. Hm -̈
sse≥ Nm-‰v km-aqln-I C-S-s]-S-ep-Iƒ°pf-f km-[yXbpw Hcp-°p∂p. c-≠v hy-‡n-
Iƒ X-Ωn¬ hnhn-[ ÿ-e-ß-fn¬ C-cp-∂v B-i-b-hn-\na-bw \-S-Øp-∂-Xn-\v C-Xv k-

lm-bn-°p∂p. Cu kw-hn-[m-\w D-]-tbm-Kn-®m-Wv A-[ym-]-I-cpsS Hm¨-sse-\n-eq-sS-

bp-f-f XXv-k-a-b-¢m-kp-Iƒ e-`y-am-Ip-∂Xv. hn-Zym¿-∞n-Iƒ-°v hn-Zq-c ÿ-e-ß-fn¬ C-

cp-∂v tem-Kn≥ sN-bv-Xv ¢m-kp-I-fn¬ ]-s¶-Sp-°mw.
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d. C˛I-≠‚ v (e-Content)

hoUn-tbm-Iƒ-, A-h-X-c-Wßƒ, {Km-̂ n-Iv-kv-, B-\n-ta-j≥ F∂nh Dƒ-s∏-Sp-Øn C˛I-

≠‚ v \n¿-Ωn-°p-Ibpw A-Xph-gn C˛]T-\w km-[y-am-°p-Ibpw sN-ømw. C-h sS-en-hn-

j-\n-eqsS-tbm, sh_v-ssk-‰p-Iƒ ap-tJ-\tbm {]-t£]-Ww sN-øp-hm-\pw -km-[n-°p∂p.

A-∏vtem-Uv sNbv-X D≈-S-°-ßƒ ]n-∂o-Sv sh_v-ssk-‰p-Ifn¬ \n∂v  Uu¨-tem-Uv

sN-øp-hm\pw F-t∏mƒ th-W-sa-¶nepw D-]-tbm-Kn-°p-hm\pw km-[n-°p-∂p. D≈-S-°-

ßƒ F-fp-∏-Øn¬ P-\-ß-fn-te-°v F-Øn-°p-hm≥ aƒ´n aoUnb Df-f-S-°--ßƒ hgn

km≤y-am-°p∂p. km-{º-ZmbnI ¢m-kv ap-dn-I-fn¬ A-km-[y-ambXv IrXy-ambn \n¿an®v

ImWn-°p-hm\pw C-Xv h-gn km-[y-am-Ip∂p. tIcf k¿°mcns‚ ka{K t]m¿´¬ C˛-

I-≠‚o\v Hcp DZm-l-c-W-am-Wv. (www.samagra.kite.kerala. gov.in)

e. hn-Zym-̀ ym-k Sn hn Nm-\-epIƒ (Educational TV Channels)

C˛]T-\w km-[y-am-°p-∂-Xn-\v \n-ch-[n Sn hn Nm-\-epIfpw sh_vNm-\ep-Ifpw e`y-

amWv. Cu Nm-\-ep-Iƒ D-]-tbm-Kn-®v hnhn[ hn-j-b-ß-fnse ¢m-kp-Iƒ, hn-Z-Kv-[-cp-am-

bn \-SØn-b A-`n-ap-J-ß-ƒ, em-_p-I-fn¬ \-SØnb ]-co-£-W-ßƒ F∂nh kwt{]-

j-Ww sN-øp-hm≥ km-[n-°p∂p. C-h-bn¬ Nn-e Nm-\-ep-Iƒ C‚¿-s\-‰n-epw e-`y-amWv.

Zq-c-Z¿i-s‚ hymkv-, tI-c-fm- K-h¨-sa‚n-s‚ hn-tŒ-gv-kv Xp-S-ßnbh hn-Zym-`ym-k sS-en-

hn-j≥ Nm-\-ep-Iƒ-°v D-Zm-l-c-W-ß-fmWv.

10.3.2 C˛]T-\-Øn-s‚ ta≥a-Iƒ (Advantages of e-Learning)

C˛]T-\-Øn-\v [m-cm-fw ta≥a-I-fp-≠v. A-h Xm-sg sIm-Sp-Øn-cn-°p∂p.

$ hnZq-c ÿ-e-ß-fn-ep-f-f hn-Zym¿-∞n-Iƒ-°v ssh-hn-[y-am¿-∂Xpw Kp-W-ta≥-a-bp≈-

Xpamb hnhn[ hnj-b-ß-fn-ep≈ tImgvkp-Iƒ C˛]T-\w hgn ]Tn-°p-hm≥ Ign-

bp-∂p.

$ C˛]T-\Øn-\v sNe-hv Ip-d-hmWv. C-Xv h-gn bm-{Xm-k-a-b-hpw, A-[ym-]-I- th-X-

\hpw em-`n°mw.

$ ]-cn-an-Xam-b km-º-Øn-I- ÿn-Xn-bp-f-f-h¿°v- t]mepw Ipd™ Nne-hp-ff C˛]T-

\w km-[y-amWv.

$ Cu kw-hn-[m-\w D-]-tbm-Kn-®v X-t±-io-bhpw, A-¥¿-tZ-io-b-hpam-b ÿm-]-\-ß-

fn¬- \n∂pw Hm¨-sse≥ tIm-gv-kp-Iƒ ]Tn-°p-∂-Xn\v A-h-k-cw e-`n-°p∂p.

$ ÿ-e-hpw, k-a-b-hpw C˛]T-\-Øn\v  X-S-k-am-Ip-∂n√.

10.3.3 C˛]T-\-Øn-s‚ sh√p-hn-fn-Iƒ (Challanges to e-Learning)

C˛]T-\-w t\-cn-Sp-∂ Nne sh√p-hn-fnIƒ Xm-sg ]-d-bp-∂h-bmWv.

$ A-[ym-]-I\pw hn-Zym¿-∞nbpw X-Ωn¬ ap-Jm-ap-J-apff ]T-\w km-[ya√.
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$ ASnÿm\ kuIcyßfpsS ]cnanXn ImcWw A[ym]Icpw hnZym¿∞nIfpw

XΩnep≈ CSs]SepIƒ ]cn-an-X-s∏-Sp-Øp-∂p.

$ D-]-I-c-W-ß-fp-sSbpw km-t¶-Xn-I-hn-Zy-bp-sSbpw (I-ºyq-́ -dpw th-K-X-tbdn-b C‚¿-
s\-‰pw) Bh-iy-IX C˛]T-\-Øn-\v X-S-k-am-Ip∂p.

$ \nc-¥-c-amb t{]m’ml\w e-̀ n-t°-≠ hn-Zym¿-∞n-Iƒ°v A-Xv th≠ coXnbn¬
e`n°msX t]mIp∂p.

$ et_md´dnIfpsS A`mhw ImcWw {]m-tbm-Kn-I- ]T-\-sØ ]cn-an-X-s∏-Sp-Øp-
∂p.

10.3.4 C˛]T-\-Øn\v  {]tbm-P-\-I-c-amb sh-_v ssk-‰p-Iƒ

(Useful e-Learning Website)

C˛]T-\Øn\v D-]-I-cn-°p∂ sh_v-ssk-‰p-I-fpsS H-cp ]-´nI 10.3 ¬ kw{K-ln-®n-cn-
°p∂ Nn-{Xw 10.6 ¬ C-t·m-bp-sS (C-µn-cm-Km-‘n \m-jW¬ Hm-∏¨ bq-Wn-th-gv-
kn‰n) {][m\ t]-Pm-Wv Im-Wn-®n-cn-°p-∂-Xv.

sh_vssk-‰p-Ifpw D]tbmKw / tkh\w
ta¬hn-em-khpw

www.ignouonline.ac.in

www.nptel.iitm.ac.in

www.ncert.nic.in

www.spoken_tutorial.org

www.w3schools.com

www.gcflearnfree.org

hnhn[ tIm-gv-kp-I-fn¬ hn-Zq-c -hn-Zym-`ym-kw \¬-Ip∂ Hm∏¨ bqWn-th-
gvkn-‰n-I-fn¬ H∂mb C-µn-cm-Km-‘n  Hm-∏¨ bq-Wn-th-gv-kn-‰n-bp-sS Hu-tZymKnI
sh_v-ssk-‰m-WnXv.

F-©n-\n-b-dnwKv, k-b≥-kv, lyp-am-\n-‰o-kv hn-j-b-ß-fp-sS C˛I-s≠‚p-Ifpw
hoUn-tbm-Ifpw X-øm-dm°n Hm¨-sse-\m-bn tIm-gv-kp-Iƒ \¬-Ip-∂ \m-
j-W¬ t{]m-{Kmw Hm¨ sSIv-t\mf-Pn F≥-lm≥-kv-Uv te-Wnßns‚ sh_v-
ssk-‰m-WnXv.

\m-j-W¬ Iu¨-kn¬ Hm-^v F-Uyp-t°-j-W¬ dn-tk¿-®v B≥-Uv s{S-bn-\n-
ßn-s‚ sh_v-ssk-‰m-WnXv. hnhn-[ ]T-\-k-lm-bn-Ifpw, kwi-b-\n-hm-c-W-
km-a-{Kn-Ifpw lnµn, Cw-•o-jv F-∂o `m-j-I-fn¬ Cu sh_v-ssk-‰n¬ Dƒ-
s∏-Sp-Øn-bn-cn-°p∂p.

apw-ss_ sF.sF.Sn-bp-sS H-cp kwc-`amWnXv. C-h kv-t]m-°¨ Syqt´m--dn-
b¬-kv h-gn tkm-^v-‰-vshb¿ ]-cn-ioe-\w km-[y-am-°p∂p. F√m tImgv-kp-
Ifpw tI-{µ k¿-°m-c-ns‚ ]q¿-Æ-k-lm-b-tØm-Sp-Iq-Sn ku-P-\y-ambn \-S-
Ø-s∏-Sp∂p.

sh_v-ssk-‰p-Iƒ \n¿-Ωn-°p-∂-Xn-\m-h-iyam-b HTML, CSS, JavaScript, PHP,

SQL, JQuery XpSßnbh ]Tn-°p-∂-Xn-\v B-h-iyam-b ]T-\-k-lm-bn-Ifpw
kw-i-b-\n-hm-c-W km-a-{Kn-Ifpw w3schools ¬ e-`y-amWv.

Kp-Uv-hn¬ I-Ωyq-Wn-‰n ^u-t≠-j≥ k-lm-b-tØm-Sp-Iq-Sn {]-h¿-Øn-°p∂
Hcp sh_v-ssk-‰m-Wv gcflearnfree.org. KWnXw, im-kv-{Xw, km-t¶-XnI-hnZy,
Cw-•o-jv ap-Xem-b hn-j-b-ß-fn-se ]mT-`m-K-ßƒ hf-sc e-fnXambn C-Xn¬
sIm-Sp-Øn-cn-°p∂p. B¿°pw FhnsS sshZ-Kv[yhpw Adn-hp-t\-Sp-∂-Xn\v
CXv klm-bn-°p-∂p.

]´nI 10:3 Nne C -̨]-T\ sh_vssk-‰p-Iƒ
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Nn{Xw. 10.7 NPTEL sh_vssk-‰ns‚ {][m\ t]Pv

Nn{Xw. 10:6 IGNOU sh_vssk-‰ns‚ {][m-\-t]-Pv.

www.ignouonline.ac.in

`mcX k¿-°m-c-ns‚ Io-gn¬ {]-h¿-Øn-°p-∂ Hcp Hm-∏¨ k¿-∆-I-em-im-e-bm-Wv Ct·m

(C-µn-cm-Km-‘n \m-jW¬ Hm-∏¨ bq-Wn-th-gv-kn‰n). Cu sh_v-ssk-‰n-eqsS eGyankosh

t]m-ep-≈ an-I-® tk-h-\-ßƒ \¬-In-h-cp∂p. ]T-\-Ip-dn-∏p-I-fp-sSbpw hoUn-tbm-I-fp-

sSbpw H-cp Un-Pn-‰¬ I-e-h-d-bm-Wv eGyankosh. Kym≥-Z¿-i≥ (Gyandarshan), Kym≥hm-Wn (Gyanvani),

F-Uyp-km-‰v (EDUSAT) ap-Xem-b hnZym`ymk Nm-\-ep-Ifpw Cu sh-_v-ssk-‰v D-]-tbm-Kn-®v kwt{]-jWw

sN-øp-∂p. C-Xv Iq-Sm-sX k¿-∆-I-em-im-e- \-S-Øn-h-cp-∂ F√m Hm¨-sse≥ t{]m{Km-apIfpw km-¶¬∏nI

¢m-kv ap-dn-Ifn-eq-sS e-`y-amWv.
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Nn{Xw. 10.8: sF.kn.-‰n. Btcm-Ky-]-cn-]m-e-\-Øn¬

ICT BtcmKy ]cn-

]m-e-\-Øn¬

sshZy kw_-‘-amb
D]-I-c-W-ßƒ

tcmKn-I-fpsS hnh-c-
ßƒ kq£n-°¬

sh_v A[n-jvSnX
]n¥pW/ {]tbm-K-

\n¿Wbw
Bi-b-hn-\n-abw

Kth-jWw

10.4 B-tcm-Ky- ]cn-]m-e-\-Øn¬ sF kn Sn bp-sS D]t-tbm-K-ßƒ
(ICT Applications in Health care)

sF kn Snbp-sS h-f¿® ssh-Zy-]T-\-tØbpw ssh-Zy-]-cn-N-c-WtØbpw h-f-sc-b-[n-
Iw kzm-[o-\n-®n-́ p≠v. sF.Sn Btcm-Ky-]-cn-]me\Øn\v D]-tbm-Kn-°p-∂-Xn-eqsS hfsc
A[nIw Nnehv Ipd-°p-∂-Xn\pw tkh\w sa®-s∏-Sp-∂-Xn\pw Ht´sd Ah-k-c-ßƒ
D≠v. \-Ωƒ A-Sp-Ø-Xm-bn N¿-® sN-øp∂-Xv B-tcm-Ky]cn-]m-e-\-Ønepw sshZy-
imkv{X taJ-e-bnepw sIm≠p-h-∂n-´p-ff am‰-ßƒ \ap°v N¿® sNømw.

10.4.1 ssh-Zykw-_-‘am-b D-]-I-c-Wßƒ
(MEDICAL EQUIPMENTS)

an°-hmdpw F√m ssh-tZym-]-I-c-W-ßfpw {]-h¿-

Øn-°p∂-Xv I-ºyq-´-dn-s‚ k-lm-b-tØm-Sp-Iq-Sn-

bmWv. kv-Im-\-dp-Ifm-b Fw B¿ sFbpw, kn.-

Snbpw {]-h¿-Øn-°p∂Xv I-ºyq-´-dn-s\ B-{i-bn-

®m-Wv. Iºyq-́ -dns‚ klm-b-ØmemWv Ch Um‰

t{]mk v sNbvXv hnh-c-ßƒ B°p-∂p. C-Xn-

\v k-lm-b-I-cam-b D-]-I-c-Wß-sf ssa-t{Im

s{]m-k-k¿ D-]-tbm-Kn-®m-Wv \n-b-{¥n-°p-∂Xv.

I-ºyq--´-¿ \n-b-{¥n-X te-k-dp-I-fm-Wv s{_-bn≥

Syq-a¿ \o-°w sN-øp-∂Xpƒs∏sS-bp≈ i-kv-{X-

{In-b-Iƒ-°v D-]-tbm-Kn-°p-∂Xv. tcmKn-Iƒ°v

km[m-cWPohnXw \bn-°p-hm≥ DX-Ip∂ Xc-

www.nptel.iitm.ac.in

\m-j-W¬ t{]m-{Kmw Hm¨ sSIv-t\mf-Pn F≥-lm≥-kv-Uv te-Wn-ßv F∂Xns‚ Np-cp-°-
t]-cmWv-v NPTEL. CXv G-gv sF.sF.Sn-I-fp-sS-bpw sF.sF.F-kv.kn-bp-sSbpw kw-bp‡
kw-cw-`-am-Wv. F-©n-\n-b-dn-ßv, kb≥kv hn-j-b-ßƒ-°v B-h-iyam-b ]T-\ km-a-{Kn-Iƒ
\n¿-Ωn°p-I F-∂-Xm-Wv C-Xn-s‚ e-£yw. CØ-cw sh_v-ssk-‰p-Iƒ sh-_v A-[n-jvTn-X

]T-\ km-a-{Kn-Iƒ \n¿-Ωn-°p-Ibpw A-h ku-P-\y-am-bn e-`y-am-°p-Ibpw sN-øp-∂p. hoUntbm Dƒ-s∏-Sp-
Øn-sIm-≠p-f-f A-[ym-]-\-hpw C-Xv h-gn km-[y-amWv.

1. C‚¿-s\-‰v D-]-tbm-Kn-®v ct≠m A-Xn-e-[n-Itam hy-‡n-Iƒ XΩn¬ sSIvÃv

cq]Ønep≈ k-tµ-ißƒ -ssI-am-dp-∂ co-Xn-bmWv.................

2. th-dn-´p \n¬-°p∂Xv GXv?

        a. C˛_p-°v do-U¿   b. C˛sS-Iv-Ãv

        c. sS-en-hn-j≥ Nm-\¬  d. C˛_n-kn\kv

3. C˛sS-Iv-Ãv \n¿∆-Nn-°p-I.

4. C˛te-Wn-ßv D-]-I-c-W-Øn\v H-cp D-Zm-lc-Ww \¬IpI?

kzbw hne-bn-cpØmw
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Øn--ep-ff ssIøn¬ sIm≠v \S-°m-hp∂ D]-I-c-W-ßfpw e`y-am-Wv. -{]tal tcmKn-

Iƒ-°v c‡--Ønse ]-©-km-c-bp-sS Af-hv A-dn-bp∂--Xn-\p-]-tbm-Kn-°p∂ D-]-IcWw
C-Xn\v D-Zm-l-c-W-amWv.

10.4.2 Ce-t{Œm-Wn-Iv sa-Un-°¬ sdt°m¿Uv
(Electronic Medical Record -EMR)

F√m tcmKn-I-fp-sSbpw ssh-Zykw-_-‘amb tc-J-Ifpw Un-Pn-‰¬ cq-]-Øn-te°v am-
‰m≥ Hcp \o°-ap-≠v. CXv Ce-t{Œm-Wn-Iv sa-Un-°¬ sdt°m¿Uv F∂v Adn-b-s∏-Sp-
∂p. tUmIv‰¿am-cmWv CXv G‰hpw Iq-S-pX-em-bn D-]-tbm-Kn-°p-∂Xv. tcm-K-\n¿-W-b-
Øn\pw NnIn’bv°pw th-≠n-bmWv. Cß-s\ tcm-Kn-bp-sS F√m hn-h-c-ßfpw Ce-
t{Œm-Wn-Iv cq-]-Øn-te-°v am‰p∂Xv sIm-≠v [m-cm-fw Kp-W-ß-fp≠v. A-h-bn¬ Nn-eXv
Xm-sg hn-h-cn-°p∂p.

$ tcm-Kn-bp-sS F√m- hn-h-c-ß-fpw kq-£n-®p-sh°p-∂-Xn-\pff G-‰hpw Nn-e-hv Ip-d-
™ co-Xn-bm-WnXv.

$ tcm-Kn-bp-sS Nn-In-’m N-cn{Xw hf-sc th-K-Ønepw F-fp-∏-Ønepw e-`y-amIp∂p.

$ tcm-Kn-bp-sS F√m tc-J-Ifpw hf-sc th-K-Øn¬ a-s‰mcp- tUmŒdnte°pw tlm-
kv-]n-‰-en-te-°pw am-‰p-hm≥ I-gn-bp∂p.

$ tcm-Kn-bp-sS tcm-Km-hÿ-sb \n-c¥-cw hn-i-Ie-\w sN-øp-hm≥ km-[n-°p∂p.

$ a-cp-∂v Ip-dn-∏v Ir-Xy-am-bn hm-bn-°p-hm\pw A-Xv `m-hn-bn-se ]cn-tim-[-\-Iƒ°v
th-≠n kq-£n-®p-sh°p-hm\pw km-[n-°p∂p.

10.4.3. tcm-K \n¿-W-b-Øn-\pw sshZy-k-lm-b-Øn-\p-ap≈ sh-_v A-[n-jvTnX
tk-h-\ßƒ (Web-bas\ed support/diagnosis)

hnhn[Xcw tcm-Kßƒ, A-h-bv-°p-f-f Nn-In’-Iƒ, a-‰v Nn-In-’m-co-Xn-Iƒ, ssh-Zy-kw-
_-‘am-b te-J-\-ß-ƒ,hnhn-[ A-h-ÿbn-ep-ff tcm-Kn-I-fp-sS hn-h-c-ß-ƒ, F∂nh-
sb√mw C‚-¿s\-‰n-eq-sS e-`y-amIp∂p.

Nne sh_vssk‰pIƒ tcmK e£Wßƒ Is≠Øphm≥ klmbn°p∂Xn-\m¬,
tUmŒdpsS klmban√msX Xs∂ BfpIƒ°v AhcpsS BtcmKy {]iv\ßsf
Ipdn®p≈ {]mYanI Adnhv e`n°p∂p. F∂m¬ CXn\p Nne A]-I-S-km-[y-X-Xƒ
D≠v. CXv sX‰mb tcm-K-\n¿-WbØnte°v \bn-°p-Ibpw D-Xv-I-WvTbv°p-w am-\knI
kw-L¿-j-Øn-te°pw \-sΩ \-bn-°p∂p.

10.4.4 sS-en sa-Un-kn≥ (Telemedicine)

sS-en-saUn-kn≥ D-]-tbm-Kn-®v B-tcm-Ky-ta-J-e-bnse G-‰-hpw  ]-cn-N-b-k-º-∂cmb
tUm-Œ-dp-sS -Is≠-Ø-ep-Iƒ ]¶p-sh-bv°p-hm\pw, \n¿-t±-i-ßƒ kzo-I-cn-°p-hm\pw
km-[n-°p∂p. i-kv-{X-{In-b \-S-°p-∂ k-ab-Øpt]mepw H-cp tUm-Œ¿°v hf-sc A-I-
se-bp-f-f a-s‰m-cp tUm-Œ-dn¬ \n∂-v hn-ZKv-t[m-]-tZ-iw tX-Sm-\m-Ipw. C-Xv hgn k-ab-
hpw ]-W-hpw- em-`n°mw. AXymk∂ \nebnep≈ H-cp tcm-Kn-bp-sS ikv{X{In-bbv°v
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tUm-Œ-dp-sS A-km-∂n-≤y-Øn-¬ t]mepw, At±lØns‚ hn-ZKv-t[m-]-tZ-iw ikv{X-
{Inbm apdn-bn¬ e-`y-am-°phm≥ I-gnbpw. Po-h-\-°m¿°pw, KXmKX kuIcy-sam-
cp°p∂h¿°pw AXymlnX L´ßfn¬ Bip]{Xnbpambn _‘-s∏Sphm≥ hb¿-
se v kwhn[m\w klmbIcamIp∂p.

10.4.5 Kth-j-Whpw ]p-tcm-K-Xn-bpw (Research and development)

Cu A-Sp-Ø Im-ew h-sc ]pXn-b a-cp-∂p-I-fp-sS I-≠p]n-Sp-Ø-w F∂-Xv G-sXm-cp a-cp-
∂v I-º-\n-sb kw-_-‘n-®n-S-tØm-fhpw DXv-IWvT D-f-hm-°p-∂-Xm-bn-cp-∂p. A\n-b-
{¥nX-amb hn-e-°-b-‰hpw h¿-≤n-®phcp-∂ k-¶o¿-W-Xbpw ]-c-º-cm-K-X K-th-j-W-co-
Xn-I-fn¬- am-‰w hcptØ≠Xmbn h∂p. C∂v ssPh kmt¶XnIhnZysbbpw tI{µo-
IrX hnhck{º-Zm-bhpw Iq´ntN¿Øv  acp∂v \n¿ΩmW taJebn¬ hnπhIcamb
am‰ßƒ hcpØpIbpw G‰hpw anI® Iºyq´¿ kmt¶XnI hnZy D]tbmKn®v
hyXyÿ Bhiyßƒ°p≈ acp∂pIƒ \n¿Ωn°pIbpw sNøp∂p. sF SnbpsS
D]tbmKw h-cp-w h¿-jß-fn¬ a-cp-∂v KthjW cwKØv  em`Icamb Hcp am‰w D-
≠m°n-tb°mw. Cßs\sb√mw sF Sn tcm-K-\n¿-W-b-Øn\pw, Nn-In-’bv°pw, tlm-
kv-]n-‰-en-s‚ kp-J-aam-b \-S-Øn∏n-\p-sa√mw k-lm-bn-°p∂p.

10.5 sF kn Sn A-[n-jvTn-X tk-h-\ßƒ (ICT enabled services)

sF kn Sn A-[n-jvTn-X tk-h-\ß-sf sh-_v A-[n-jvTn-X tk-h-\-ßƒ F-∂pw ]-d-bp-
∂p. C-Xn¬ sF kn Snbp-sS k-lm-b-tØm-Sp-Iq-Sn hy-Xyÿ XeØnep≈ {]-h¿-Ø-
\-ßƒ Dƒs∏SpØn H-cp ÿm-]-\-w \¬Ip∂ tk-h-\-ßƒ sa-®-s∏-Sp-Øp-Ibpw sN-
øp-∂p. Cu  tkh\ßƒ tImƒ sk‚¿ , _n ]n H, saUn°¬ {Sm≥kv-{In]vj≥
F∂nh  Dƒs∏sSbp≈  taJeIfn¬ tPmen km[yX e`yam°p∂p. G-‰hpw {]-[m-
\-s∏-´ Nn-e sF.kn.Sn tk-h-\-ß-fm-Wv C-\n-bp-f-f `m-K-ß-fn¬ N¿® sN-øp-∂Xv.

10.5.1 _nkn\-kv t{]mk v Hu-́ vtkm-gv-knMv
(Business Process Outsourcing (BPO))

hy-]m-c-ta-J-e-bn¬ D-]-tbm-Kn-°p-∂ H-cp ]-Z-am-Wv ]p-dwtPmen- Icm¿ (Hu-´vtkm-gv-kn-
w-Mv). H-cp I-º-\n-bp-sS sNe-hv Ip-d-bv°p-∂-Xn-\v th-≠n Nne tPm-en-Iƒ as‰mcp I-º-
\n-sb G¬-∏n-°p-∂ co-Xn -sb-bmWv ]p-dwtPmen- Icm¿ F-∂v ]-d-bp-∂Xv.
_n ]n H F-∂p ]-d-bp-∂-Xv  ]p-dwtPmen- I-cm-dn-s‚ H-cp `m-K-am-Wv. H-cp I-º\nbpsS
{]-h¿-Ø-\-ß-sfbpw D-Ø-c-hm-Zn-Øß-sfbpw a-s‰mcp I-º-\n-°v- Icm¿ sIm-SpØp
sIm-≠pf-f co-XnbmWnXv. H-cp ÿm-]-\-Øn¬ \n-∂v a-s‰m-cp ÿm-]-\-Øn-te-°v tPm-
en-°msctbm B-kv-Xn-Isftbm am-‰p-∂ {]-h¿-Ø-\-ßƒ ]p-dwtPmen- I-cmdn¬ Dƒ-
s∏-Sp∂p.

H-cp ÿm]\w, _n ]n H kwhn[m\w \-S-∏n¬ h-cp-Øp-∂Xv, A-h-cp-sS  Im-cy£-a-X
h¿-≤n-∏n-°phm-\pw, D-¬]m-Z-\ sNe-hv Ip-d-bv-°phm-\p-am-Wv. _n-]n-H D-]-tbm-K-s∏-Sp-
Øn \-S-∏n¬ h-cp-Øp-∂ Nn-e {]-h¿-Ø-\-ß-fmWv lyqa¨ dntkmgv-kv amt\Pv-sa‚ v
(Human Resource Management), D]t`m‡r tkh\ tI{µßƒ,  iºf ]´nI (Payroll)

Xp-S-ßnb-h.
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10.5.2 t\mfPv t{]mk-kv Hu-́ v tkm-gv-knw-Mv

(Knowledge Process Outsourcing (KPO))

]p-dwtPmen- I-cm-dn-s‚ a-s‰m-cp cq-]-am-Wv t\mf-Pv t{]mk-kv Hu-´v tkm-gv-knMv. ChnsS
hn-⁄m-\-hpw, A-dn-hp-w hy-Xykv-X ÿm]\ß-fn-te-t°m, A-s√-¶n¬ AtX
ÿm]\Øns‚ th-sd `m-K-ß-fn-te-t°m ]p-dwtPmen- I-cm¿ sN-øm-hp-∂-Xm-Wv. CXv
sNehpw hn-`-hßfpw Ip-d-bv°p-hm≥ k-lm-bn--°p-∂p. sI ]n Hbp--sS Nne {]-[m-\-s∏-
´ {]-{In-b-I-fm-Wv Um-‰sb I-s≠-Ø¬, GIoIcWw, Itºmf hne-bncpØ¬, h©-
\mA-]-{K-Y-\w Xp-S-ßn-bh. sI ]n H taJe-bn¬ A-`q-X-]q¿-∆am-b h-f¿-®-bm-Wv
kao-]-Im-eØv D-≠m-bn-´p-ffXv. hy-h-km-b-ßƒ-°v sI ]n H hf-sc Iq-Sp-X-em-bn D-]-
tbm-Kn-°p-∂p≠v. \n-baw, km-ºØn-I tk-h-\-ßƒ, `-cWw, hn-ZKv-t[m-]-tZiw, Xp-S-
ßn-b ta-J-e-I-fn-se√mw sI ]n H D-]-tbm-Kn-°p∂p.

10.5.3 tImƒ -sk‚¿ (Call centre)

hy]m-c taJebn¬ tImƒ- sk‚-dp-Iƒ-°v h-f-sc-b-[n-Iw {]m-[m-\y-ap≠v. s]m-XpP-\-
ßƒ-°v _n√p-Iƒ A-S-°p-∂-Xn\pw, km-[-\-ßƒ hm-ßp-∂-Xn\pw tImƒ-sk‚-dp-Iƒ
ku-I-cy-ta-Ip∂p. H-cp ÿm-]-\-Øn-te-°v h-cp-∂Xpw t]m-hp-∂-Xpamb tIm-fpI-sf
\n-b-{¥n-°p-hm-\p-f-f sS-ent^m¨ tk-h-\-am-Wv tImƒ-sk‚¿. tImƒ-sk‚-dpIƒ
k¿-ho-kv sk‚-dpIƒ, sk-bn¬-kv sk‚-dp-Iƒ, tIm¨-Sm-Œv sk‚-dp-Iƒ F-∂o t]-
cp-I-fnepw A-dn-b-s∏-Sp-∂p.  tImƒ sk‚-dns‚ {][m-\ D-Ø-c-hm-Zn--Øw H-cp ÿm]-
\w \¬-In h-cp-∂ tkh\ßƒ°mbp≈ sSen-t^m¨-tIm-fpIsf- \n-b-{¥n-°p-I  F-
∂XmWv. sS-en am¿-°-‰n-ßv ÿm-]-\-ß-fpw, I-ºyq-´¿ t{]mU-Œv sU-kv-°p-Ifpw Iq-Sm-
sX sS-en-t^m¨ D-]-tbm-Kn-®v hn¬-∏-\ \-S-Øp-∂ ÿm-]-\-ß-fp-am-Wv tImƒ-sk‚-
dpI-sf ]-c-amh-[n D-]-tbm-K-s∏-Sp-Øp-∂Xv. tIm-fpI-sf A-I-tØ-°v h-cp-∂-tIm-fp-
Iƒ (in-bound calls) F∂pw ]p-d-tØ-°v t]m-Ip∂ tIm-fp-Iƒ (out-bound calls) F∂pw
c-≠m-bn X-cw Xn-cn-°mw. C≥-_u≠v tIm-fp-Iƒ G-sX-¶nepw co-Xn-bn-ep-f-f klmb-
ƒt°m Hm¿UdpIƒ sNøp∂Xnt\m th≠nbp≈Xmhmw. F∂m¬ Hu´v-_u≠v  tIm-
fp-Iƒ hn¬-∏-\ sa-®-s∏-Sp-∂-Xnt\m a-‰v hn-h-c-ßƒt°m] th≠nbp≈Xmhmw.

Nn-e ÿm]\ßƒ tImfpIƒ am{Xw (C≥-_u≠v A-s√-¶n¬ Hu´v-_u≠v) ssI-
Imcyw sNøp∂p. F√mhn-[ sSent^m¨ Hm¿-U-dp-Ifpw ssI-Imcyw sN-øp∂Xv tImƒ-
sk‚-dp-I-fm-Wv, A√msX \n¿ΩmXm°tfm, hn-X-c-W°mtcm, tk-h-\-ZmXm-°tfm
A√.

10.5.4 sS-entIm¨-^-d≥-kn-ßv (Teleconferencing)

sS-en tIm¨-^-d≥-kn-ßv F-∂p-]-d-bp∂-Xv hn-Zq-c-ÿ-e-ß-fn-epf-f H-∂n-e-[n-Iw Bfp-
Iƒ X-Ωn¬ sF kn Snbp-sS k-lm-b-tØm-Sp-IqSn \-S-Øp-∂ HØptNctem, N¿®tbm
B-Imw. hy-Xykv-X ÿ-e-ß-fn-ep-f-f B-fpI-sf X-Ωn¬ _-‘n-∏n-°p-∂-Xn-\v sS-en
tIm¨-^-d≥-kn-ßv D-]-tbm-Kn-°p∂p. hn-Zym-`ymkw, _n-kn-\-kv, `-c-W \n¿∆lWw
F∂o -ta-J-e-I-fn-em-Wv C-Xv- Iq-Sp-X-em-bn D-]-tbm-Kn--°p-∂--Xv. k-abem`w, bm-{Xm-
sNe-hv Np-cp-°¬, Xo-cp-am-\-ßƒ F-Sp-°p-∂ {]-{In-b-bn-te-°v Iq-Sp-X¬ BfpIfp-sS

]-¶m-fn-Øw D-d-∏m-°¬ ap-X-em-b-h C-Xn-s‚ ta≥a-I-fm-Wv.
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10.5.5 hoUntbm tIm -̈̂ -d≥-kn-ßv (Video conferencing)

hoUntbm Iq-Sn Dƒ-s∏-Sp-Øn-s°m-≠p-f-f sS-en tIm¨-^-d≥-kn-ßv kw-hn-[m-\-am-Wv

hoUntbm tIm-¨^-d≥-knßv. hn-Zq-c-ÿ-e-ß-fn-ep-f-f B-fp-Iƒ-°v  kv-{Io\n¬ ]-c-

kv]-cw I-≠v sIm≠v N¿-®-bn¬ G¿-s∏-Sm\pw k-tµ-i-ßƒ ssI-am-dphm\pw C-Xph-

gn km-[n-°p-∂p. C-hn-sS C‚-¿s\-‰n-¬ L-Sn-∏n-®n-´p-f-f I-ºyq-´-dpw, sh_vvIym-a-dbpw,

kv-]o-°¿ t^m-Wpw D-]-tbm-K-s∏-Sp-Øp∂p. HmUn-tbm, hoUntbm D-]-I-c-W-ß-fp-sS

k-lm-b-tØm-Sp-Iq-Sn Zqc-ÿ-eß-fn-ep-f-f BfpIfpambn N¿-®-Iƒ kw-L-Sn-∏n-°p-∂-

Xn-\v C-Xph-gn km-[n-°p∂p.

 \ap°v kw{Kln°mw

sF Sn hfsc th-K-Øn¬ h-f¿-∂p sIm-≠n-cn-°p-∂ H-cp ta-J-e-bm-Wv. C-Xv \-Ωp-sS ssZ\wZn\

PohnXØn¬ hfscb[nIw D]tbmKn°p∂p. hym-]m-c- hn-\n-abw, k¿°mcns‚ {]h¿Ø\ßƒ, ]T-\

{]-{In-b-Iƒ, BtcmKytaJebnse KthjWw F∂nhbv°v sF Sn -]-c-amh-[n   {]tbmP\-s∏SpØmw.

B-i-b -hn-\n-a-b cw-K-Øp≠m-b s]s-´-∂p-f-f h-f¿-®bv°v sF Sn - Im-c-W-am-bn-´p≠.v sF Snbp-sS D-]-

tbm-Kw h-gn B-fp-Iƒ-°v hf-sc Ip-d-™ sNe-hnepw _p-≤n-ap-́ n√m-tXbpw B-i-b-hn-\na-bw \-S-Øm≥

km-[n-°p-∂p. sF kn Sn bp-sS ]-cym-b-amWv sF Sn. sF kn Sn-bp-sS tk-h-\-ß-fm-Wv _n.]n.H, sI.]n.H,

tImƒ-sk‚¿, sSen -tIm -̂̈ -d≥-knßv, hoUntbm tIm -̂̈ -d≥-kn-ßv Xp-S-ßn-b-h-sb√mw. AXpsIm≠p

X-s∂ ]p-XpX-e-ap-d-bp-sS A-hn-̀ m-Py-L-S-I-ß-fm-Wv sF Sn bpw sF kn Sn bpw.

]T\ t\´ßƒ

]mT`mKØns‚ ]q¿-Øo-I-c-W-Øn-\v ti-jw ]Tn-Xm-hn-\v

$ C˛K-h-W≥kv, C˛hym-]mcw, C˛]T-\w Xp-S-ßn-b-h-bp-sS D-]-tbm-Kw {I-a-s∏-Sp-Øphm≥
I-gn-bp∂p.

$ C˛]T-\-Øn-\v D-]-tbm-Kn-°p-∂ D-]-I-c-W-ß-sf-∏-‰n hniZoIcn°phm≥ Ignbp∂p.

$ B-tcm-Ky ta-J-e-bn-se sF kn Sn-bp-sS D-]-tbm-K-ßƒ {IaoIcn°phm≥ Ignbp∂p.

$ C˛K-h¿-W≥kv, C˛hym-]mcw, C˛]T-\w Xp-S-ßn-b-h {]m-h¿-Øn-I-am-Ip-tºmƒ D-≠m-hp-
∂ Kp-W-ß-fpw, t\-cn-Sp-∂ sh√p-hn-fn-Ifpw {IaoIcn°phm≥ Ignbp∂p.

$ Hmtcm hn-`m-K-Øn-tebpw sh-_vssk-‰pI-sf D-]-tbm-K-s∏-Sp-ØpI.

$ sF kn Sn A[njvTnX tk-h-\ß--ƒ ]-c-amh-[n D]tbmKs∏SpØphm≥ Ignbp∂p.
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{ltkzmØc tNm-Zyßƒ

1. hf-sc F-fp-∏-Øn¬ C˛sS-Iv-Ãv hmbn°phm≥ k-lm-bn-°p-∂ Ce-t{Œm-Wn-Iv D-

]-I-c-W-Øn-s‚ t]-cv F-gpXp-I.

2. _n ]n H F-∂-Xns‚bpw sI ]n H F-∂-Xn-s‚bpw ]q¿-Æ-cq-]w F-gpXp-I.

3. G-sX-¶nepw c-≠v C˛]T-\ D-]-I-c-W-ß-fp-sS t]-sc-gpXp-I.

eLp D-]-\ymk tNm-Zyßƒ

1. hnhn-[ X-c-Øn-ep-f-f C˛`-c-W-Øn-s‚ ]-c-kv-]-c hy-h-lm-c-ß-fp-sS H-cp ]´n-I X-

øm-dm°p-I

2. _n ]n H F-¥msW∂pw sI ]n H F-¥m-sW∂pw th¿-Xn-cn-®v F-gpXp-I.

3. C˛`-c-W-Øn-s‚ Kp-W-ßƒ F-s¥√m-amWv?

4. A-£-b-bp-sS I¿-Øhyw F-¥mWv?

5. tImƒ-sk‚-dn-s‚ {]-h¿-Øn-Iƒ F-s¥√m-am-sW-∂v F-gpXp-I.

D-]-\ymk tNm-Zyßƒ

1. C˛`c-Ww {]m-h¿-Øn-I-am-°n-bm¬ \-Ωƒ A-̀ n-ap-Jo-I-cn-t°-≠ {]-[m-\-s∏-́  sh√p-

hn-fn-Iƒ F-s¥√mw ?

2. C˛hym-]m-c-Øn-s‚ Kp-W-ß-fpw tZm-j-ßfpw F-s¥√m-am-sW-∂v- Xm-c-Xayw sNøp-

I.

3. G-sX-¶nepw aq-∂v sF Sn A-[n-jvTn-X- tk-h-\ß-sf°p-dn-®v hn-i-Zo-I-cn°p-I.

4. sF Sn -bp-sS B-tcm-Ky ta-J-e-bn-se tk-h-\ß-sf°p-dn-®v hn-i-Z-am-bn FgpXpI.

5. F-¥m-Wv tIm-a¨ k¿-∆o-kv sk‚¿? F-s¥√mw tk-h-\-ß-fm-Wv tIm-a¨ k¿-

∆o-kv sk‚¿ hm-Kv-Zm-\w sN-øp-∂-sX∂v {I-aoI-cn-®v F-gpXpI.

amXrI tNmZyßƒ
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]Z-hmen

Akwªn `mj : assembly language

A¨ ssKUUv aoUnbw : unguided medium

Bh¿Ø\ {]kvXm-h-\-Iƒ : interation statements

BK-a\ \nb-{¥W eq∏p-Iƒ : entry controlled loop

CSw \¬I¬ : allocation

C˛-ë-cWw : e-governance

C˛-]-T\w : e-learning

D]-tbm-‡y-\maw : user name

Iºyq´¿ irwJeIƒ (KW\o irwJ-e) : computer networks

ssKUUv aoUnbw : guided medium

Um‰ hnhchn\nab kwhn[m\w : data communication system

Um‰ hnhchn\nab D]IcWßƒ : data communication devices

Um‰ sS¿an\¬ D]IcWßƒ : data terminal equipments

Unsshkv ssIImcyw sNøp-I. : device management

X\Xv hne : default value

XcwKßƒ : waves

ZzoXob kw`-cWw : secondary storage

\¬Inb CSw XncnsI FSp-°¬ : de-allocation

\n¿t±iw hymJym-\n°p-I. : command interpretation

\nb-{¥W thcn-b-_nƒ : control variable

]cn-jv°-cn-°¬ {]kvXmh\ : updation statement

]cn-tim-[\m {]tbmKw : test expression

^b¬ ssIImcyw sNøpI : file management

{]mY-anI kw`-cWw : primary storage

_ln¿K-a\ \nb-{¥W eq∏p-Iƒ : exit controlled loop

]Z-ti-Jcw
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]Z-hmen

`mj s{]mk- ¿ : language processor

`uXnI LS-I-ßƒ : physcial component

am≤yaw : medium

b{¥ `mj : machine language

temPn-°¬ {]tbmKw : logical expression

hmIy-L-S\ : syntax

hn`h ]¶nS¬/ hn`hw ]¶p-h-b-°¬ : resource Sharing

hne - {]IS\  A\p]mXw : price performance ratio

hnhc hn\nab am≤yaw : communication medium

hnhc hn\nabw : communication

sh_v\ma kwhn-[m\w : DNS

i‡n h¿[Iw : repeater

irwJe {Iao-I-c-W-co-Xn-Iƒ : network topologies

irwJem s]cp-am-‰-N-´-ßƒ : network protocol

kam-ka coXn-Iƒ : peer  - peer

kv]jvS-amb C\w am‰w : explicit type conversion

kwbp‡ {]tbmKw : compound expression

kzX{¥ Hm∏¨ tkmgvkv : free and open source

ssk_¿ kpc£ : cyber security

dnte-j-W¬ {]tbmKw : relational expression


