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ForewordBapJw
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-°†°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-ß† 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-ß† 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¬ \�psS Ip´nIfpw amXr-`m-j-bpsS i‚n-
ku-µ-cy-ß† 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-ß†
]c-am-h[n ae-bm-f-Øn-em-°n-bn-´p-�v. \�psS ̀ 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 \�psS 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-I†
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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{][m\ Bib§Ä

I¼yq«dpIÄ \½psS \nXyPohnX¯nsâ
`mKambn amdnbn«p­v. hyXykvX Bh-iy§Ä-
¡pw Dt±iy§Ä-¡pambn P\§Ä I¼q«dp-
IÄ D]tbmKn¡p¶p. hnZym`ymkw, hym]mcw,
hnt\mZw, Bibhn\nabw, kÀ¡mÀ tkh\-
§Ä, KXmKXw F¶n§s\ FÃm taJebn-
epw I¼yq«dpIÄ C¶v Hgn¨pIqSm\mhm¯h-
bmWv. hnZymÀYn-Isf kw_Ôn¨nSt¯mfw
KWnX¯nse {]mY-anI {InbIÄ¡p ]pdta
hnhn[§fmb hnjb§Ä ^e{]Zambn
]Tn¡p¶Xn\pw ]T\{]hÀ¯\§Ä Imcy-
£aambn sN¿p¶-Xn\pw I¼yq«dpIÄ D]-
tbmKn¡p¶p. \nehnÂ I¼yq«À D]tbmKn-
¡p¶ kml-Ncy§Ä a\Ênem¡n Ah apJm-
´ncw D­mb t\«§Ä hniIe\w sN¿p¶-
XneqsS AhbpsS A\´ km[yXIÄ IqSp-
XÂ a\Ênem¡m³ Ignbpw. BbXn-\mÂ
I¼yq«dpIsfbpw AXnsâ {]tbmK km[yX-
Isfbpw Ipdn¨v IqSpXÂ Adntb-­Xv AXym-
hiyamWv. I¼yq«dnsâ {]hÀ-¯\ LSI-
§Ä, Umä t{]mkknwKnsâ (Data Processing)
ASnØm\mib§Ä F¶nh C u A[ym-b-
¯nÂ {]Xn]mZn¡p¶p.  I¼yq«dnÂ D]tbm-
Kn¡p¶ hnhn[ Umä {]Xn\n[m\ coXnIfpw
ChnsS NÀ¨ sN¿p¶p.

$ Umäbpw  hnhchpw
$ Umä t{]mkknwKv
$ I¼yq«dnse ASnØm\ {]hÀ¯\ LSI§Ä
$ I¼yq«À Hcp Umä t{]mkkÀ F¶ \nebnÂ
• I¼yq«dnsâ kz`mh khntijXIÄ
$ kwJym\ k{¼Zmb§Ä

• ZikwJym\ k{¼Zmbw
• ZzbkwJym\ (ss_\dn kwJym\ k{¼Zmbw)
• AjvSkwJym\ k{¼Zmbw (HIvSÂ kwJym\

k{¼Zmbw)
• tjmUikwJym\ k{¼Zmbw (slIvkmsUknaÂ

kwJym\ k{¼Zmbw)
$ kwJy ]cnhÀ¯\§Ä

• ZikwJybnÂ \n¶pw Zzb kwJybnte¡v
• ZikwJybnÂ \n¶pw AjvS kwJybnte¡v
• ZikwJybnÂ \n¶pw slIvkmsUknaÂ

kwJybnte¡v
• ZzbkwJybnÂ \n¶pw Zi kwJybnte¡v
• AjvSkwJybnÂ \n¶pw Zi kwJybnte¡v
• slIvkmsUknaÂ kwJybnÂ \n¶pw Zi

kwJybnte¡v
• AjvSkwJybnÂ \n¶pw Zzb kwJybnte¡v
• slIvkmsUknaÂ kwJybnÂ \n¶pw Zzb

kwJybnte¡v
• AjvS kwJybnÂ \n¶pw slIvkmsUknaÂ

kwJybnte¡v

$ Umä {]Xn\n[m\w
• kwJyIfpsS {]Xn\n[m\w
• A£c§fpsS {]Xn\n[m\w
• HmUntbm, Nn{Xw, hoUntbm ChbpsS {]Xn\n[m\w

I¼yq«dnse ASnØm\
LSI§Ä

1
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1. I¼yq«dnse ASnØm\ LSI§Ä

1.11.11.11.11.1 Umäbpw hnhchpw  Umäbpw hnhchpw  Umäbpw hnhchpw  Umäbpw hnhchpw  Umäbpw hnhchpw  (Data and Information)

Umäbpw hnhchpw \½fnÂ ]eÀ¡pw kp]cn-NnX-amb
]Z§fmWv. ssZ\wZn\ PohnX-¯nÂ C u ]Z-§Ä \mw
an¡t¸mgpw ]ckv]cw amän D]tbm-Kn¡mdp­v. ]t£
Ch X½nÂ ASnØm\]camb hyXymk§Ä \ne\nÂ-
¡p¶p­v. I¼yq«À taJebnÂ ka{K ]T\w \S¯m-
\pÅ {ia¯nsâ `mKambn C u ]Z§Ä X½nepÅ
hyXymkw a\Ênemt¡­Xv hfsc AXymhiyamWv.

Nn{Xw 1.1 Â Hcp A[ym]Isâ ¢mkv UbdnbpsS Hcp
`mKamWv sImSp¯ncn¡p¶Xv. \n§Ä-¡-Xnse hm¡p-
Ifpw kwJyIfpw a\Ênem-Ip¶p-t­m? GsXmcp A[ym-
]Isâ ¢mkv Ubdn BbXn\mÂ hm¡pIÄ Nne Ip«nIfpsS t]cpI-fmbncn¡mw.
kwJy-IÄ F´ns\bmWv kqNn¸n-¡p¶Xv? AXv Ip«nIÄ ]co£IfnÂ t\Snb
amÀ¡pIfmhmw, AhcpsS Nne amk§fnse lmP-cmhmw, AsÃ¦nÂ AXpt]mse
asäs´¦nep-amhmw. \½Ä C u hkvXpX-Isfbpw IW¡pI-sfbpw Umä F¶p
hnfn¡p¶p. ImcWw, Ah ]qÀWamb Bibw \ÂIp-¶nÃ. t{]mkkv sN¿phm\pw
ssIImcyw sN¿phm\pw Ignbp¶ A¡§Ä, hm¡pIÄ, XpI, Afhv apXemb
AkwkvIrX hkvXpXIsfbpw IW¡pIsfbpw Umä  F¶v kqNn¸n¡p¶p .

Cu hkvXpXIsfbpw IW¡pIsfbpw Nn{Xw
1.2 Â ImWn¨ncn¡p¶Xpt]mse FgpXnbncp-
s¶¦nÂ Ah F´mWv kqNn¸n-¡p-¶sX¶v
BibIpg¸w D­m-Ipambncp¶nÃ. \nc-´c
aqey\nÀWb {]hÀ-¯\§fnÂ (CE) Ip«n-IÄ
t\Snb kvtImdp-IfmWv (Scores) C u IW-
¡pIÄ ImWn¡p¶-sX¶v hyàamWv. AÀY-
]qÀWamb coXnbnÂ Umä {IaoIcn-¡pt¼mÄ
Cu hkvXpX-Isfbpw IW¡pI-sfbpw Ipdn¨v
hfsc hyàamb Bibw \ap¡v e`n¡p¶p.
CXv hnhcw (Infor -mation) F¶dnbs¸Sp¶p.
AXv AÀY]qÀW-ambXpw t{]mkkv sN-¿-s¸«-Xp-amb UmäbpsS cq]amIp¶p.

hnhcw Umäbmbn hÀ¯n¡p¶ aäv kµÀ`§fpap­v. Ip«nIfpsS CE kvtImdpIÄ
Xbmdm¡p¶ DZmlcW¯nÂ A[ym]I³ C u kwJyIsf 10 F¶ GIoIrX
kvtImdnte¡v amäp¶p. AXpt]mse s]mXp ]co£bpsS D¯cISemkpIÄ
aqey\nÀ®bw \S¯nbXn\ptijw Hmtcm Ip«n¡pw 40 epÅ kvtImdpIÄ
\ÂIp¶Xv. ]co£m^ew Xbmdm¡p¶ kab¯v FÃm hnjb§fpsSbpw
kvtImdpIÄ tiJcn¡pIbpw A\p_Ôamb t{KUpIÄ \ÂIpIbpw sN¿p¶p.
hyànKXhnhc§fpw t{KUpIfpw A\ptbmPyamb em_epItfmSp IqSn DNnXambn
cq]¯nÂ tcJs¸Sp¯nbmÂ AXv Hcp hnZymÀYnbpsS kvtImÀ joämbn amdp¶p.
AXv ho­pw hnhcambn amdp¶p.

Nn{Xw 1.1: Umäbv¡v DZmlcWw

tdmÄ t]cv          20þepÅ kvtImdpIÄ
\¼À

1 A\nX 19 19 20 19

2 BZÀiv 20 18 18 19

Assk-³ ]co£ skan\mÀ t{]mPþ
saâv IvSv

Nn{Xw 1.2: hnhc¯nsâ amXrI
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1. I¼yq«dnse ASnØm\ LSI§Ä

s]mXp ]co£bnÂ Hcp hnZymÀYn¡p \ÂInb kvtImÀjoämWv Nn{Xw 1.3 Â
ImWn¨ncn¡p¶Xv. hnZymÀYnbpsS hyànKX hnhc§fpw Hmtcm hnjb¯nepw
t\Snb t{KUpIfpw AXnÂ AS§nbncn¡p¶p. hyànKX hnhc§fmb A\nX
taml³, kv{Xo, 13/04/1997, F¶nh bYm{Iaw t]cv, enwKw, P\\ Xo¿Xn F¶n
te_epIÄ¡p t\sc A¨Sn¨ncn¡p¶p. ChnsS hkvXpXIfpw IW¡pIfpambn
{]Xn\n[oIcn¡p¶ hyànKX hnhc§fpw t{KUpIfpw UmäbmIp¶p.  C u Umä
A\ptbmPyamb te_epItfmSpIqSn hyàam¡pt¼mÄ AXv hnZymÀYnsb
kw_Ôn¨ hnhcambn amdp¶p.  A{]Imcw Hcp hnZymÀYnbpsS ]co£bnse
{]IS\s¯ kw_Ôn¨pÅ hnhcamWv kvtImÀ joänÂ AS§nbncn¡p¶sX¶v
\ap¡p ]dbmw. AXnÂ\n¶v hnZymÀYnbpsS hnhn[ hnjb§fnse \nehmc-
s¯¸änbpÅ Adnhv \ap¡p e`n¡p¶p. D¶X hnZym`ymks¯ kw_Ôn¨v
Xocpam\§Ä FSp¡p¶Xnt\m `mhn ]²XnIÄ Xbmdm¡p¶Xnt\m CXv Ahsc
klmbn¡p¶p.

Nn{Xw 1.3 : Fkv.Fkv.FÂ.kn. kvtImÀ joäv

ANITHA MOHAN

A\nX taml³

FEMALE

ANITHA

GsX¦nepw Xc¯nepÅ {]hÀ¯\§Ä¡v Umä hnt[bamhpt¼mgmWv hnhcw
DfhmIp¶Xv. asämcp Xc¯nÂ ]dªmÂ Umä F¶Xv hnhcw D­m¡p¶Xn\pÅ
AkwkvIrX hkvXphmWv. \ap¡nhnsS C u c­p ]Z§sfbpw thÀXncn¡mw
(]«nI1.1).
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1. I¼yq«dnse ASnØm\ LSI§Ä

• AkwkvIrX hkvXpXIfpw IW¡pIfpw • t{]mkkv sNbvX Umä

• AkwkvIrX hkvXphn\v kam\w • ]qÀ¯nbmb DÂ¸¶¯n\p kam\w

• t\cn«v D]tbmKn¡phm³ km[n¡m¯Xv • Adnhp hÀ[n¸n¡p¶Xn\pw Xocp-

am\§sfSp¡p¶Xn\pw klmbn¡p¶Xv

• IrXyamb [mcWbpw hyàXbpw \ÂIp¶nÃ.• hyàhpw AÀY ]qÀWhpamWv

Umä hnhcw

]«nI1.1: Umäbpw hnhchpw X½nepÅ XmcXayw
hnhcw FÃmbnt¸mgpw Adnhv hÀ[n¸n¡psa¶v \ap¡v AdnbmatÃm.  {]iv\§Ä
]cnlcn¡p¶Xnt\m Xocpam\§Ä FSp¡p¶Xnt\m C u Adnhv HcmÄ¡v
D]tbmKn¡mw. t\Snb AdnhnÂ \n¶v D]tbmK{]Zamb A\pam\¯nte¡v
F¯nt¨cp¶Xn\pÅ Ignhns\ s]mXpth  _p²nssh`hw (Intelligence) F¶p
]dbp¶p. CXv F§s\ \mw Adnhv t{]mkkv sNbvXv hnhn[ kmlNcy§fnÂ
{]tbmKn¡p¶p F¶Xns\ B{ibn¨ncn¡p¶p. Adnhn\pw _p²n¡pw CW§p¶
hn[¯nÂ C u ImeL«¯nÂ a\pjyÀ sN¿p¶Xpt]mse I¼yq«dpIsfbpw
B¡n¯oÀ¡p¶Xn\pÅ {ia§fnÂ I¼yq«À kb³knepw kmt¦XnI-hnZybnepw
kao]Ime¯v h³ ]ptcmKXn D­mbn«p­v. CXns\ \nÀ½nX _p²n (Artificial
Intelligence) F¶v hnfn¡p¶p.

 \ap¡p sN¿mw

• Hcp sSent^m¬ _nÂ, sshZypXn _nÂ, AsÃ¦nÂ Pe _nÂ
]cntim[n¨v AXneS§nbncn¡p¶ Umä Xncn¨dnbpI

• Hcp ISbnÂ \n¶v Nne km[\§Ä hm§p¶p F¶p IcpXpI.
AXnÂ DÄs¸«  Umä Xncn¨dnªv Ahsb F§s\ hnhcam¡n
amänbncn¡p¶p F¶v a\Ênem¡pI.

• \nXy PohnXhpambn _Ôs¸« GsX¦nepw Umäbpw hnhchpw
Xnc¨dnbpI,  \n§Ä¡h hyàambn  thÀXncn¡m³ Ignbp-sa¶v
Dd¸phcp¯pI

1.2 Umä t{]mkknMv 1.2 Umä t{]mkknMv 1.2 Umä t{]mkknMv 1.2 Umä t{]mkknMv 1.2 Umä t{]mkknMv (Data processing)

kvtImÀjoäv Xbmdm¡p¶Xnsâ hniZmwi§Ä ap³]v kqNn¸n¨phtÃm. \nc´caqey
\nÀWb¯nsâbpw (CE) ]mZhmÀjnI aqey-
\nÀWb¯nsâbpw (TE) ̀ mKambn Hmtcm hnjb-
¯n\pw \ÂInb kvtImÀ Hcpan¨p Iq«pIbpw,
t{KUpIÄ Xocp-am\n¡pIbpw sN¿p¶Xv
ap³Iq«n \nÝbn¨ Nne am\ZÞ§fÄ
ASnØm\-am¡nbmWv. hnhc§Ä e`yam-
¡p¶Xn\pÅ C¯cw {]hÀ¯\-§sf sam¯-
ambn t{]mkkv F¶p ]dbp¶p.  hnhcw e`yam-

 Nn{Xw 1.4 :Umä t{]mkknMv

Umä 1 Umä 2 Umä 3

t{]mkkv

hnhcw
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¡p¶Xn\v UmäbnÂ \S¯p¶ {]hÀ¯-\§sf Umä t{]mkknMv F¶p ]dbp¶p.
AXpsIm­p Xs¶ Umä t{]mkkn§nsâ A\´c ̂ eamWv hnhcw F¶v \ap¡v
]dbmw.

t{]mkkn§n\mbn Umä \ÂInbncn¡p¶Xpw  t{]mkknwKn\ptijw hnhcw
e`n¡p¶Xpw Nn{Xw 1.4Â ImWn¨ncn¡p¶p. asämcp hn[¯nÂ ]dªmÂ Umä
t{]mkknsâ C³]p«pw hnhcw t{]mkknÂ \n¶pÅ Hu«v]p«pamWv.

tIcf¯nse lbÀsk¡âdn tImgvkp-Ifnte¡pÅ GIPmeI {]thi\coXn
]cnKWn¡pI. AXnsâ {]hÀ¯\§Ä NphsS sImSp¯ncn¡p¶Xp t]mse \ap¡v
Npcp¡n ]dbmw.

1. At]£IcnÂ \n¶v {]n³kn¸mÄ At]£mt^md¯neqsS Umä tiJcn¡p¶p.
AXnt\msSm¸w Bhiyamb hniZmwi§Ä¡v10-þmw ¢mkv ]co£bpsS
kvtImÀjoäv \ÂIp¶p. C u kµÀ`¯nÂ kvtImÀjoänse hkvXpXIfpw
IW¡pIfpw Umäbmbn amdp¶p F¶v {i²nt¡­XmWv.

2.  tiJcn¨ Umä I¼yq«dnte¡v \ÂIp¶p.

3. \ÂInb Umä kw`cn¨phbv¡pIbpw  ]n¶oSv t{]mkknwKn\mbn Xncn-
sIsbSp¡pIbpw sN¿p¶p.

4. IW¡vIq«epIÄ, XmcXay§Ä, C\wXncn¡Â, {IaoIcn¡Â, thÀXncn¡Â
XpS§nb {]hÀ¯\§Ä¡v I¼yq«dnse Umä D]tbmKn¡p¶p.

5. hnZymÀYnIÄ¡pÅ Atem«vsaâ v Én¸pIfpw kvIqfpIÄ¡pÅ Atem«vsaâ v
]«nIIfpw Xbmdm¡p¶p. C u Én¸pIfpw ]«nIIfpw {]nâ v sN¿pItbm ]n¶oSv
aäv D]tbmK§Ä¡mbn kw`cn¡pItbm sN¿mw. aäp kµÀ`§fnÂ hnhcw
e`yam¡m³ Umäbmbn CXv D]tbmKn¡mw.

6. Atem«vsaâ v Én¸pIÄ At]£IÀ¡v hnXcWw sN¿pIbpw Atem«vsaâ v
]«nI-IÄ kvIqfnte¡v  Ab¨p sImSp¡pIbpw sN¿p¶p.

A{]Imcw Xmsg¸dbp¶ 6 hnhn[
L«§fn-eqsSbmWv Umä t{]mk-
knwKv IS¶pt]mIp¶sX¶v CXv
hyàamIp¶p.

(F) Umä tiJcWw.
(_n) Umä C³]p«v sN¿p¶p.
(kn) Umä kw`cn¡p¶p.
(Un) Umä  t{]mkknMv/

ssIImcyw sN¿Â.
(C) hnhcw Hu«v]p«v sN¿p¶p.
(F^v) hnhcw hnXcWw sN¿p¶p.

Nn{Xw 1.5 se  I«nbmb A¼Sbmfw
Umä t{]mkkn§nse Hgp¡ns\ Nn{X 1.5: Umä t{]mkknwKnsâ hnh[ L«§Ä

Umä tiJcWw

C³]p«v

t{]mkknMv

Hu«v ]p«v

hnXcWw

kw`cWw
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kqNn-¸n¡p¶p. Bhiysa¦nÂ am{Xw \S¡p¶ {]hr¯nIÄ Ip¯n«hcIÄ sIm­v
kqNn¸n¡p¶p.  Umäm t{]mkknwKnâ hnhn[ L«§Ä \ap¡v kq£vaambn ]cntim-
[n¡mw.

F. Umä tiJcWw (Data Capturing)

lbÀ sk¡âdn {]thi\¯n\v \mw At]£n¡pt¼mÄ km[mcWbmbn \nÀZnã
At]£ t^md¯n-eqsS hniZmw-
i§Ä \ÂIm-dp­v. hmkvX-h-¯nÂ
AUvan-j³ {]hÀ¯\-§Ä¡p
th­n  Bhiyamb UmäIÄ tiJcn-
¡pIbmWv CXneq-sS {]n³kn-¸mÄ
sN¿p¶Xv. Umä t{]mkknwKnsâ
BZy-L«-amWnXv. DdhnS {]amWw
(Source document) F¶dnbs¸Sp¶ C u t^mdw cq]IÂ]\ sNbvXncn¡p¶Xv
DNnXamb Umä A\ptbmPyamb {Ia¯nepw cq]¯nepw tcJs¸Sp¯m\pXIpw
hn[amWv. C{]Imcw DdhnS {]amW¯nsâ lmÀUv tIm¸n Xbmdm¡epw Umä
tiJcWhpamWv C u L«¯nÂ \S¡p¶ {]hÀ¯\§Ä. Umä tiJcW¯n\v
Ct¸mÄ \nÀZnã At]£mt^md§fpsS lmÀUv tIm¸n D]tbmKn¡p¶nÃ ]Icw
Hm¬sse³ kuIcy¯neqsS Umä t\cn«v tcJs¸Sp¯pIbmWv sN¿p¶Xv.

_n. C³]p«v (Input)

{]thi\w tXSp¶ kab¯v \mw
]qcn¸n¨ At]£mt^mdw kvIq-fnÂ
kaÀ¸n¡p¶p. AXnÂ\n-¶v Umä
thÀXncn¨v I¼yq«dn-te¡v \ÂIp¶p.
Nne Ahkc-§fnÂ C u Umäsb
I¼yq«dn-te¡v t\-cn«pw \ÂImdp­v.
t{]mk-kn-§n-\mbn I¼yq«dnte-¡v
Umä \ÂIp¶Xns\ C³]p«v F¶v Adnbs¸Sp¶p. C³]p«mbn \ÂInb Umä
km[mcWbmbn t{]mkkn§n\p ap¼v I¼yq«dnÂ kw`cn¡p¶p

kn. kw`cWw (Storage)

]e Ahkc§fnepw I¼yq«dnte¡v \ÂIs¸Sp¶ UmäbpsS Afhv hfsc
IqSpXembncn¡pw.  IqSmsX HäL«amtbm Hcp Znhkw sImt­m Umä \ÂIÂ
]qÀ¯nbmIWsa¶nÃ. {]thi\ Imcy¯nÂ e£¡W¡n\v At]£IcpsS
UmäbmWv C³]p«mbn I¼yq«dnte¡v \ÂIp¶Xv. Umä C³]p«v sN¿p¶Xv
]qÀ¯nbm¡phm³ km[mcWbmbn Ipd¨v BgvNIÄ FSp¡mdp-­v. AXpsIm­v
hnhn[ kab§fnÂ  C³]p«v sN¿p¶ Umä  XZhkc¯nÂ Xs¶ kw`cnt¡-
­Xmbn hcp¶p. apgph³ Umäbpw kw`cn¨Xn\ptijw am{Xta t{]mkknMv
Bcw`n¡pIbpÅp. t{]mkknwKnsâ ̂ eambn e`n¡p¶ hnhchpw IqSn I¼yq«dnÂ
kw`cn¡s¸Sp¶p. C§s\ kw`cn¡s¸« Umäbpw hnhchpw `mhnbnÂ hnhn[
Bhiy§Ä¡mbn  D]tbmKn¡mhp¶XmWv.
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Un. t{]mkkv (Process)

I¼yq«dnÂ kw`cn¡s¸« Umä t{]m-kkn§n\mbn XncnsI FSp¡p¶p.
t{]mkkn§nsâ `mKambn KWnX {Inb-IÄ, XcwXncn¡Â XmcXayw, {IaoIcn-
¡Â, thÀXncn¡Â, kw{Kln-¡Â XpS-
§nb  {]hÀ¯\§Ä \S-¡p¶p. lbÀ-
sk¡âdn tImgvknsâ {]thi\Imcy-
¯nÂ Hmtcm At]£Isâbpw WGPA
(Weighted Grade Point Average) IW¡m¡p¶p.
]n¶oSv WGPA bpsS AhtcmlW
{Ia¯nÂ At]£Isc hnhn[ hn`mK§-
fnem¡n ]«nIs¸Sp¯p¶p. ChnsS
XncsªSp¯ kvIqÄ, tImgvkv, ]mtTyXc {]hÀ¯\§fnse anIhv FÃmw
]cnKWn¡s¸Sp¶p. Ahkm\w kvIqfpI-fnte¡pÅ Atem«vsaâ v ]«nIbpw
At]£IÀ¡pÅ Atem«vsaâ v Én¸pIfpw Xbmdm¡p¶p.

C. Hu«v]p«v (Output)

t{]mkkn§n\p tijapÅ hnhcw C u L«¯nÂ
e`yamIp¶p. KpWt`màmhn\v DNnXamb Xocpam\§Ä
FSp¡p¶Xnt\m {]iv\]cn-lmc¯nt\m DXIp¶ coXn-
bntem Bbncn¡Ww Hu«v ]p«v L«¯nÂ hnhcw \Â-
tI­Xv. lbÀ sk¡âdn {]thi\¯nsâ `mKambn
At]£I\pÅ Atem«vsaâ v Én¸pw kvIqfpIÄ¡pÅ
Atem«saâ v ]«nIbpw Bhiyamb amXrIbnÂ  Hu«v-
]p«mbn Xbmdm¡p¶p.

F^v. hnhc¯nsâ hnXcWw (Distribution of Information)

Hu«v]p«v L«¯nÂ e`n¨ hnhcw KpWt`màm-
¡Ä¡v hnXcWw sN¿p¶p. hnhc¯n\-
\pkcn¨v AhÀ Xocpam\§Ä FSp¡pItbm
{]iv\§Ä ]cnlcn-¡pItbm sN¿p¶p.
DZmlcWambn lbÀsk¡âdn kvIqÄ {]th-
i\¯n\pÅ Atem«vsaâ v Én¸v At]£-
IÀ¡v A\phZn¨ kvIqfnÂ tNcp¶Xn\pw
kvIqfpIÄ¡v tbmKycmb At]£Isc
{]thin¸n-¡p¶Xn\pambn Atem«-v-saâ v ]«nI
hnXcWw sN¿p¶p. AUvanj³ cPnÌtdm
(admission register), lmPÀ ]«nItbm (Class Register) Xbmdm¡p¶Xn\v Atem«vsaâ v
Én¸pIÄ D]tbmKn¡mhp¶XmWv. s]mXp]co£¡v hnZymÀYnIsf cPnÌÀ
sN¿p¶Xn\pÅ t\man\Â tdmÄ (Nominal Roll) X¿mdm¡p¶Xn\mbn  Atem«v-
saâ v ]«nIIÄ D]tbmKn¡mhp¶XmWv.
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1.31.31.31.31.3 I¼yq«dnsâ {]hÀ¯\ LSI§ÄI¼yq«dnsâ {]hÀ¯\ LSI§ÄI¼yq«dnsâ {]hÀ¯\ LSI§ÄI¼yq«dnsâ {]hÀ¯\ LSI§ÄI¼yq«dnsâ {]hÀ¯\ LSI§Ä
(Functional units of a computer)

I¼yq«dpIÄ AhbpsS hep¸¯nepw BIrXnbnepw
{]hÀ¯\anIhnepw hnebnepw hyXykvXamsW-
¦nepw AhbpsS ASnØm\]camb LS\ Htc
t]msebmWv. KWnXÚ\pw I¼yq«À imkv{XÚ-
\pamb tPm¬thm¬ \yqa³ \nÀtZin¨ amXrIsb
ASnØm\s¸Sp¯nbmWv CXnsâ LS\. C³]p«v
bqWnäv, sk³{SÂ t{]mkknMv bqWnäv (CPU), kw`cW
bqWnäv (Storage Unit), Hu«v]p«v bqWnäv F¶nhbmWv
CXneS§nbn«pÅ {]hÀ¯\ LSI§Ä. ChbnÂ
Hmtcm LSI¯n\pw {]tXyI ZuXyamWv \nÀhln-
¡m\pffXv. Nn{Xw 1.6 tPm¬ thm¬ \yqam³ (1903-

þ1957)

kzbw hne-bn-cp¯mw
1. AkwkvIrX hkvXpXIsfbpw IW¡pIsfbpw ......... F¶dnb-s¸Sp¶p.

2. t{]mkkv sNbvX Umäsb......................F¶dnbs¸Sp¶p.

3. Xmsg ]dbp¶hbnÂ GXmWv Xocpam\§sfSp¡phm³ \s½ klmbn¡p¶Xv ?

        F). Umä      _n).hnhcw      kn). Adnhv.        Un)._p²n.

4. hnhcw e`n¡p¶Xn\v Umäsb ssIImcyw sN¿p¶Xns\ ........ F¶dnbs¸Sp¶p.

5. Xmsg sImSp¯ncn¡p¶hsb icnbmb coXnbnÂ {Ias¸Sp¯pI.

       t{]mkkv,  Hu«v]p«v,  kw`cWw,  hnXcWw,  UmämtiJcWw,  C³]p«v.

6. Iq«¯nÂs¸Sm¯Xv Is­¯pI, ImcWw \ÂIpI

F).IW¡vIq«Â   _n). kw`cWw   kn). XmcXayw    Un). C\wXncn¡Â

7. \mw hnhcw kw`cn¡p¶Xv F´n\mWv?

8. hnhcw Hcp Umäbmbn {]hÀ¯n¡mw. icntbm sXtäm F¶v {]kvXmhn¡pI.

9. Umä t{]mkknwKnsâ Ahkm\ L«taXv?

10. DdhnS {]amWw F¶mÂ F´v?

• Xmsg sImSp¯ncn¡p¶hbnse Umä t{]mkknwKv {]hÀ¯\§Ä Xncn¨dnªv
Fg pXpI. (i) _m¦nÂ Hcp A¡u­v XpS§p¶p, (ii ) kvtImfÀ-jn-¸pIÄ¡v
At]£n¡p¶p.

• \nXyPohnX¯nÂ GsX¦nepw kmlNcy§fnse {]]hÀ¯-\§-fnÂ Umä
t{]mkknMv {]hÀ¯\w Xncn¨dnªv AXnÂ Hmtcm L«¯nepw A\phÀ¯n¡p¶
{]hÀ-¯\§Ä Fg pXpI

 \ap¡p sN¿mw
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Cu LSI§fpsS {]hÀ¯\§Ä \ap¡nhnsS NÀ¨ sN¿mw. I¼yq«dnsâ
ASnØm\ LS\ Nn{Xw 1.7 Â ImWn¨ncn¡p¶p.

1. C³]p«v bqWnäv

tiJcn¡s¸«n«pÅ Umäbpw \nÀtZi§fpw t{]mkknwKn\mbn I¼yq«dnte¡v
\ÂIp¶Xv C³]p«v bqWnäneqsSbmWv. Ah sa½dnbnÂ kw`cn¡p¶p (kw`cW
LSIw).  A¡§Ä, A£c§Ä, Nn{X§Ä, iÐw, hoUntbm apXemb hyXykvX
cq]§fnembncn¡pw Umä.  Umä C³]p«v sN¿p¶Xn\mbn AXnsâ kz`mha-\pkcn¨v
]eXc¯nepÅ C³]p«v D]IcW§Ä e`yamWv. km[mcWbmbn D]tbmKn¡p¶
C³]p«v D]IcW§Ä Iot_mÀUv, aukv, kvIm\À, ssa¡v, UnPnäÂ Iymad apXem-
bhbmWv. Npcp¡¯nÂ C³]p«v- bqWnäv sN¿p¶ {]hÀ¯\§Ä Xmsg
sImSp¯ncn¡p¶hbmWv.

1. \nÀtZi§fpw Umäbpw ]pdta \n¶pw kzoIcn¡pI.

2. Cu \nÀtZi§fpw Umäbpw I¼yq«dnte¡v kzoIcn¡mhp¶ coXnbnte¡v
amäpI.

3. amänb \nÀtZi§fpw Umäbpw t{]mkknwKn\mbn I¼yq«dnte¡v \ÂIpI.

2.sk³{SÂ t{]mkknwKv bqWnäv  (Central Processing Unit) (CPU)

I¼yq«dnsâ akvXnjvIamWv kn ]n bp. a\pjy³  {][m\ Xocpam\§Ä FSp¡p-
¶Xpw icoc¯nsâ aäp `mK§fpsS {]hÀ¯\§Ä \nb{´n¡p¶Xpw akvXn-
jvIw \nÀtZin¡p¶Xpt]msebmWv. AXpt]mse Hcp I¼yq«À kwhn[m-\¯nÂ
FÃm {][m\ KWnX {InbIfpw XmcXay§fpw \S¯p¶Xv kn ]n bp hnemWv.
I¼yq«dnse aäv LSI§fpsS {]hÀ¯\§Ä \nb-{´n¡p¶Xn\pw {]hÀ-
¯\£aam¡p¶Xn\papÅ NpaXebpw CXn\p­v. kn ]n bp hnsâ {]hÀ¯-
\§Ä \nÀhln¡p¶Xv AXnse aq¶v `mK§fmWv þ AcnXv-saänIv & temPn¡v
bqWnäv (Arithmetic & Logic Unit) (ALU), I¬t{SmÄ bqWnäv (Cotnrol Unit) (CU), cPnÌdpIÄ
(Registers).

Nn{Xw 1.7: I¼yq«dnsâ ASnØm\ LS\

kw`cW LSIw

I¬t{SmÄ
bqWnäv

AcnXvsaänIv &
temPnIv bqWnäv

cPnÌdpIÄ

sk³{SÂ
t{]mkknwKv bqWnäv

Umäbpw

\nÀtZi§fpw

hnhcw (^ew)

C³]p«v
bqWnäv

Hu«v]p«v
bqWnäv
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F. AcnXv-saänIv & temPn¡v bqWnäv (ALU)

\nÀtZi§fnÂ kqNn¸n¨n«pÅ bYmÀY {]hÀ¯\§Ä \nÀhln¡s¸Sp¶Xv
AcnXv-saänIv & temPnIv bqWnänemWv (ALU). KWnX{InbIfpw, XmcXayw sN¿Â,
Xocpam\saSp¡Â F¶o bpàn klamb {]hÀ¯\§fpw \S¯p¶Xv CXmWv.
Umäbpw \nÀtZi§fpw kw`cW LSI¯nÂ kq£n¡pIbpw ALU  hnte¡v
ssIamdpIbpw sN¿p¶p. AXn\ptijw ALU  hnÂ t{]mkknwKv \S¡p¶p. ALU
hnÂ D­mb CS¡me ^e§Ä kw`cW LSI¯nte¡v  ssIamdpIbpw ]n¶oSv
t{]mkknwKn\v BhiyamIpt¼mÄ Ah Xncns¨Sp¡pIbpw sN¿p¶p. C{]Imcw
apgph³ {]hÀ¯\§fpw ]qÀ¯n-bmIp¶Xn\p ap³]v kw`cW LSI¯n\pw ALU
hn\panSbv¡v ]e XhW UmäbpsS Hgp¡v D­mIp¶p.

_n. I¬t{SmÄ bqWnäv (CU)

I¼yq«dnse Hmtcm  LSI¯n\pw AXntâXmb {]hÀ¯\ap­v. F¶mÂ C u
LSI§Ä hyàamb \nÀtZi§Ä¡v A\pkrXamtb {]hÀ¯n¡q. C¯cw
\nÀtZi§Ä ]pds¸Sphn¡p¶Xv I¬t{SmÄ bqWnäv (CU) BWv. CXv aäv
LSI§tfmSv _Ôs¸« {]hÀ¯\§Ä GsäSp¡m³ \nÀtZin¡p¶p. CXv
I¼yq«dnsâ asäÃm LSI§sfbpw ]ckv]cw Iq«nbW¡pIbpw \nb{´n-¡pIbpw
sN¿p¶ tI{µ \mUohyhØbmWv. sa½dnbnÂ kw`cn¨n«pÅ t{]m{KmapIfnÂ
(Programmes) \n¶v CXv \nÀtZi§Ä kzoIcn¡pIbpw AhbneS§nbn«pÅ
{]hÀ¯\§sf hymJym\n¡pIbpw _Ôs¸« LSI§Ä¡v Ah
\nÀhln¡p¶Xn\p th­ kqN\IÄ \ÂIbpw sN¿p¶p.

kn. cPnÌdpIÄ (Registers)

C P U hnsâ {]hÀ¯\§Ä XzcnXs¸Sp¯p¶Xn\pÅ XmÂ¡menI kw`cW
LSI§fmWnh. Umä, \nÀtZiw, sa½dn A{Ukv, ^e§Ä apXembh
kw`cn¡p¶Xn\mbn hyXykvX Xcw cPnÌdpIÄ  cq]Iev]\ sNbvXn«p­v.

3.  kw`cW LSIw (Storage Unit)

bYmÀY t{]mkknwKv Bcw`n¡pw ap³]v C³]p«v LSI¯neqsS I¼yq«dnte¡v
\ÂInb Umäbpw \nÀtZi§fpw I¼yq«dn\pÅnÂ kw`cn¨p hbv¡p¶p.
AXpt]mse t{]mkknwKn\ptijw DÂ]mZn¸n¡p¶ hnhc§fpw ^e§fpw
IqSn Hu«v]p«v LSI¯ntebv¡v \ÂIp¶Xn\p ap³]mbn I¼yq«dn\pÅnÂ kw`cn-
¡p¶p. IqSmsX CS¡me ^e§Ä  (Intermediate Results) Fs´¦nep-ap-s­¦nÂ
]n¶oSpÅ t{]mkknwKn\mbn Ahbpw kw`cn¡p¶p. I¼yq«dnse kw`cW
LSIs¯ C§s\bpÅ FÃm e£y§Ä¡pw {]tbmP\s¸Sp¯p¶p. Npcp¡-
¯nÂ I¼yq«dnse kw`cWLSIw Xmsg ]dbp¶h kq£n¡p¶-Xn\mbn
D]tbmKn¡p¶p.

1. t{]mkknwKn\v Bhiyamb Umäbpw \nÀtZi§fpw

2. \S¶p sIm­ncn¡p¶ {]hÀ¯\§Ä¡pth­ CS¡me ̂ e§Ä (Intermediate
Results)
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3. Hu«v]p«v bqWnänte¡v \ÂIp¶Xn\p ap³]pÅ t{]mkknwKnsâ Ahkm\
^e§Ä.

kw`cW LSIw c­v Xcap­v {]mYanI kw`cWw, ZznXob kw`cWw.

{]mYanI kw`cWw  (Primar y Storage)

CXv {][m\ sa½dn F¶pw Adnbs¸Sp¶p. CXns\ dm³Uw BIvkkv sa½dn
(RAM) F¶pw doUv Hm¬en sa½dn (ROM)  F¶v ho­pw c­mbn Xncn¨ncn¡p¶p.
Umäbpw \nÀtZi§fpw Umäm t{]mkknwKnsâ CS¡me ^e§fpw dmw (RAM)
kq£n¡p¶p. I¼yq«À sXm«p ap³]v sNbvX {]hr¯nbpsS ̂ e§fpw CXv kq£n-
¡p¶p. I¼yq«dnsâ Bcw` {]hÀ¯\§Ä¡pÅ \nÀtZi§fmWv tdmanÂ (ROM)
AS§nbncn¡p¶Xv. sk³{SÂ t{]mkknwKv bqWnän\v (CPU) {][m\ sa½dnsb
hfsc thK¯nÂ  t\cn«v D]tbmKn¡mw. F¶mÂ {]mYanI kw`cWLSIw hne
IqSnbXpw ]cnanXamb kw`cW tijnbpÅXpamIp¶p.

ZznXob kw`cWw (Secondary Storage)

CXv klmbI (auxilary) kw`cW LSIw F¶pw Adnbs¸Sp¶p. sk¡âdn kw`cW-
LSI¯n\v {]mYanI kw`cW LSI¯nsâ \yq\XIÄ ]cnlcn¡m\mIpw. henb
kw`cWtijnbpÅ ChbnÂ Umä, t{]m{KmapIÄ, hnhc§Ä F¶nh Øncambn
kq£n¨p hbv¡p¶p. ]t£ \mw CXn\mbn {]tXyI \nÀtZi§Ä \ÂtI­Xp­v.
lmÀUv-UnkvIv, kn Un, Un hn Un, sa½dn ÌnIv apXembh ZznXob kw`cW
LSI-¯n\v Nne DZmlcW§fmWv.

4 Hu«v]p«v LSIw (Output Unit)

Umä t{]mkknwKn\p tijw e`n¡p¶ hnhc§Ä a\pjy\p hmbn¡phm³ Ignbp¶
cq]¯nÂ ]pdw temI¯nte¡v Hu«v]p«v LSI¯neqsS \ÂIp¶p. tamWnädpw,
{]nâdpamWv km[mcWbmbn D]tbmKn¡p¶ Hu«v]p«v D]IcW§Ä. Hu«v]p«v
LSIw \S¯p¶ {]hÀ¯\§Ä Xmsg ]dbp¶ coXnbnÂ kw{Kln¡mw.

1. kn ]n bp DÂ¸mZn¸n¡p¶ ^e§Ä tImUv cq]¯nÂ kzoIcn¡p¶p.

2. tImUv cq]¯nepÅ ̂ e§Ä a\pjy\v hmbn¡phm³ Ignbp¶ cq]¯nte¡p
amäp¶p.

3. ^e§Ä ]pdw temI¯n\p \ÂIp¶p.

1.4 I¼yq«À - Umä t{]mkkÀ  F¶ \nebnÂ1.4 I¼yq«À - Umä t{]mkkÀ  F¶ \nebnÂ1.4 I¼yq«À - Umä t{]mkkÀ  F¶ \nebnÂ1.4 I¼yq«À - Umä t{]mkkÀ  F¶ \nebnÂ1.4 I¼yq«À - Umä t{]mkkÀ  F¶ \nebnÂ
Umä t{]mkknwKpw AXnsâ hnhn[ L«§fnepÅ  {]hÀ¯\§fpw \mw I­p-
htÃm. Cu L«§fnepw {]hÀ¯\§fnepw a\pjycmWv GÀs¸Sp¶Xv F¶v  k¦ev-
]n¡q, FÃmbv-t¸mgpw sXäv IqSmsXbpw IrXykab¯pw hnhc§Ä e`n¡nÃ F¶v
\ap¡v Dd¸mWv. IrXyhpw ka{Khpw hnizk\obhpw  AtXkabw tbmPn¨ LS\-
bnepw am[ya¯nepw DÅ Adnhv \ap¡v FÃmbv-t¸mgpw BhiyamWv. F¦nte
Adnhv hyàambn {]ISn¸n¡m\pÅ kµÀ`¯nÂ hnhcw {]mtbmKn-Iam¡m³
Ignbq. F¦nÂ am{Xta _p²n D]tbmKn¨v {]iv\§Ä ]cnlcn¡m\pw Xocpam-
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Umä t{]mkknwKpambn _Ôs¸Sp¯n a\pjys\bpw I¼yq«dns\bpw XmcXayw
sNbvXv Xmsg sImSp¯ncn¡p¶ ]«nI ]qcn¸n¡pI.  {]hÀ¯\§fpsS Imcy¯nÂ
Ahbh§sf AsÃ¦nÂ LSI§sf FSp¯p]dbmw. kz`mh hntij§Ä¡p
th­n {]hÀ¯\ anIhv kqNIam¡mw. \n§Ä¡v IqSpXÂ khntijXIÄ
Iq«nt¨À¡mw.

\ap¡p s N¿mw

          khntijXIÄ a\pjy³ I¼yq«À

{]hÀ¯\§Ä

C³]p«v I®pIÄ,s NhnIÄ Iot_mÀUv,aukv

Hu«v]p«v

KWnX {InbIfpw XmcXayhpw

XmÂ¡menI kw`cWw

Ønc kw`cWw

\nb{´Ww

khntijXIÄ

thKX

IrXyX

hnizmkyX

•

•

\§Ä FSp¡phm\pw Ignbq. \½Ä CXp hsc \S¯nb NÀ¨IfpsS ASnØm\-
¯nÂ I¼yq«dns\ Gähpw \Ã Umä t{]mkknwKv b{´ambn IcpXmw. Npcp¡¯nÂ
Umäbpw \nÀtZi§fpw kzoIcn¡pIbpw, B \nÀtZi§Ä {]Imcw UmäbnÂ
KWnX {InbIÄ, bpàn ]camb {]hÀ¯\§Ä F¶nh \S¯pIbpw AXnsâ
^e§tfm hnhc§tfm ]pd¯v hnSpIbpw sN¿phm\mbn cq]Iev]\ sNbvXn«pÅ
Cet{ÎmWnIv b{´amWv I¼yq«À.

1.4.1 I¼yp«dpIfpsS khntijXIÄ (Characteristics of computers)

\ap¡p sN¿mw F¶ XmcXay]«nI ]qÀ¯nbm¡p¶XneqsS I¼yq«dnsâ Nne
kz`mh khntijXIÄ \n§fÄ Xncn¨dnªn«p­mIpw. \ap¡dnbmhp¶Xp t]mse
I¼yq«dpIÄ¡v Hcp sk¡â nÂ Zie£I¡W¡n\v \nÀtZi§Ä \nÀhln¡phm³
Ignbpw. Umä t{]mkknwKn\p tijw e`n¡p¶ ̂ e§Ä hfsc IrXyamWv. ]s£
I¼yq«dpIÄ¡v B ^e§Ä hniIe\w sN¿m³ aXnbmb Adnthm _p²ntbm
CÃ. Ah A\pkcWbpÅ Hcp tkhIs\t¸mse \nÀtZi§Ä \nÀhln¡pI
am{XamWv sN¿p¶Xv. icnbmb Umäbpw \nÀtZi-§fpw \ÂInbmÂ am{Xta
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I¼yq«dpIÄ IrXyamb ^ew \ÂIq. C u hntij KpWs¯ Garbage in Garbage
out (GIGO) F¶ ]Zw D]tbmKn¨v kqNn¸n¡mw. AXmbXv sXämb C³]p«v
I¼yq«dn\p \ÂInbmÂ sXämb Hu«v]p«v I¼yq«dpw \ÂIpw. ]«nI 1.2 t\m¡n
I¼yq«dnsâ ta·Ifpw ]cnanXnIfpw Xncn¨dnbpI.

kzbw hne-bn-cp¯mw

1. B[ p\nI I¼yq«dnsâ amXrI apt¶m«v h¨Xmcv?

2. kn ]n bp (CPU) hnsâ LSI§fpsS  t]scg pXpI?
3. I¼yq«dnsâ ASnØm\ LSI§fnÂ GXmWv Umä t{]mkknwKv

{]hÀ¯\§fnÂ t\cn«v  DÄs¸Sm¯Xv ?
4. Hcp \nÀtZi¯nsâ \nÀhlWw F¶v DtZin¡p¶sX´mWv?

5. I¼yq«dnsâ GXp `mKamWv a\pjy akvXnjvIt¯mSv XmcXays¸Sp¯mhp¶Xv.

I¼yq«dpIÄ
ta·IÄ ]cnanXnIÄ

thKX: Hcp sk¡â v AsÃ¦nÂ AXnsâ Hcwiw sIm­v
Zie£¡W¡n\v  {]hÀ¯\§Ä \nÀhln¡phm³ I¼yq«-
dpIÄ¡v I gnbpw. Hcp a\pjy³ amk§tfm  hÀj§tfm FSp¯v
sN¿p¶ tPmenIÄ I¼yq«dn\v  Hcp an\n«p sIm­v sN¿phm³
I gnbpw.
IrXyX: I¼yq«dn\v KWnX{InbIÄ hfsc DbÀ¶ IrXyXtbmSp
IqSn \nÀhln¡m³ I gnbpw. ^e§fnepw KWnX {InbIfpsS
kq£vaXbnepw bmsXmcphn[ sXäpIfpw D­mInÃ F¶pÅXmWv
IrXyX F¶Xp sIm­v DtZin¡p¶Xv.

ØntcmÕmlw: I¼yq«À Hcp b{´ambXpsIm­v AXn\v
aWn¡qdpItfmfw apjnbmsX {]hÀ¯n¡m³ I gnbpw. a\pjycnÂ
\n¶pw hnXykvXambn AXv \t½mSv A\pkcWt¡tSm aäv
hnImc§tfm {]ISn¸n¡nÃ. AXpsIm­v I¼yq«dpIÄ ]Xnhv
tPmenIÄ¡v Gähpw tbmPn¨XmWv.
_lpapJ sshZKv[yw: [mcmfw hyXykvX Xc¯nepÅ t{]mkknwKv
ZuXy§Ä \nÀhln¡m³ I¼yq«dpIsf D]tbmKn¡mw. CXv
s]mXp D]tbmK¯n\pÅ Umä t{]mkknwKv b{´amWv.
hfsc henb sa½dn: I¼yq«dpIÄ¡v hÀ[n¨ tXmXnepÅ
kw`cWtijnbp­v. t{]mkknwKn\mbn henb AfhnÂ Umä
sa½dnbnÂ kw`cn¡m\mIpw. kw`cW Afhv Bhiy¯n\\pkcn¨v
hÀ[n¸n¡m\pamIpw.

sF Iyp (IQ)  hnsâ A`mhw:
I¼yq«dn\v  Aam\pjnI
I gnhpIÄ Ds­¶mWv an¡-
hcpw IcpXp¶Xv. F¶mÂ AXv
hmkvXhaÃ. I¼yq«dn\v  a\pjyÀ-
¡pÅ-Xpt]mse kzXÊn²amb
_p²nbnÃ.

Xocpam\saSp¡m\pÅ Ignhnsâ
A`mhw:  I¼yq«dp- IÄ¡v kz´w
\nebv¡v Xocpam\§Ä FSp-
¡m³ I gnbnÃ. a\p-jyÀ-¡p-ÅXp
t]mse A´À-Úm-\]camb
I gnhpIÄ AXn\nÃ.

]«nI 1.2 I¼yq«dnsâ sa¨§fpw ]cnanXnIfpw



22

1. I¼yq«dnse ASnØm\ LSI§Ä

1.5 kwJym k{¼Zmbw 1.5 kwJym k{¼Zmbw 1.5 kwJym k{¼Zmbw 1.5 kwJym k{¼Zmbw 1.5 kwJym k{¼Zmbw (Number systems)

F®p¶Xn\pw, ASbmfs¸Sp¯p¶Xn\pw, Af¡p¶Xn\pw DÅ KWnXimkv{X]camb
D]m[nbmWv kwJy. Nn«tbmsS kwJyIsf {]Xn\n[m\w sN¿p¶ coXnbmWv kwJym\
k{¼Zmbw. ]¯v A¡§Ä D]tbmKn¨v sIm­pÅ ZikwJym k{¼ZmbamWv  (Decimal

Number System) \½Ä \nXyPohnX¯nÂ D]tbmKn¨v hcp¶Xv. 289 F¶ kwJysb
Ccp¶qän F¬]¯n H³]Xv F¶mWv D¨cn¡p¶Xv.  CXnÂ 2, 8, 9 F¶o A¡§Ä
AS§nbn«p­v. AXpt]mse aäv kwJym\ k{¼Zmb§fpw \nehnep­v. Hmtcm¶n\pw
AXntâXmb NnÓ§fpw coXnIfpamWv Ahbnse kwJy cq]IÂ]\ sN¿p-¶-Xn\v
D]tbmKn¡p¶Xv. Hmtcm kwJym k{¼-Zm-b-¯n\pw X\-Xmb B[mcw D­v. CXv B
kwJym k{¼-Zm-b-¯nse NnÓ§-fpsS F®s¯ B{i-bn-¨n-cn-¡p-¶p. Hcp kwJym
k{¼Zmb¯nÂ D]tbmKn¡p¶ A¡§fpsS AsÃ¦nÂ NnÓ§fpsS F®s¯ B
kwJym k{¼Zmb¯nse B[mcw  (Base) AsÃ¦nÂ aqekwJy (Radix ) F¶v ]dbp¶p.

Nne kwJym k{¼Zmb§sf Ipdn¨v \ap¡v NÀ¨ sN¿mw.

1.5.1 ZikwJym k{¼Zmbw (Decimal  number system)

ZikwJym k{¼Zmb¯nÂ  0, 1, 2, 3, 4, 5, 6, 7, 8, 9 XpS§nb ]¯v A¡§fmWv kwJym
cq]oIcW¯n\v D]tbmKn¡p¶Xv. ZikwJym k{¼Zmb¯nÂ ]¯v A¡§Ä
D]tbmKn¡p¶XpsIm­v AXnsâ B[mcw (Base) 10 BIp¶p. AXpsIm­p ZikwJym
k{¼Zmbs¯ 10 B[mcam¡nb  kwJym k{¼Zmbw F¶p IqSn hnfn¡p¶p.

743,  347 F¶o c­v ZikwJyIÄ ]cnKWn¡pI.

743 = Ggv \qdpIÄ + \mep ]¯pIÄ + aq¶v  H¶pIÄ  ( 7́ 102  +  4´ 101 +  3´ 100)

347 = aq¶v \qdpIÄ + \mep ]¯pIÄ  + Ggv H¶pIÄ ( 3́ 102  + 4  ́ 101+  7´ 100)

ChnsS H¶mas¯ kwJybmb 743 Â 7 sâ Øm\hne (Weight) 102 = 100 BIp¶p.
F¶mÂ c­mas¯ kwJybmb 347  Â  7 sâ Øm\hne 100 = 1 BIp¶p. Hcp kwJybpsS
Øm\hne AXnsâ Bt]£nI Øm\s¯ B{ibn¨ncn¡p¶p. A¯cw kwJym
k{¼Zmbs¯ Øm\ob kwJym k{¼Zmbw (Positional Number System) F¶p ]dbp¶p.
FÃm Øm\ob kwJym k{¼Zmb¯n\pw Hcp B[mcw (Base) D­mbncn¡pw. Hcp
A¡¯nsâ Øm\hne B[mc¯nsâ Nne IrXy¦w (Power) Bbncn¡pw. Hmtcm
ZikwJy A¡¯nsâ Øm\ hne  10 sâ 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
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= 5´ 103  +  8́ 102  +  7́ 101  +  6́ 100

= 5´ 1000 + 8́ 100  + 7́ 10 + 6́ 1

= 5000 + 800 + 70 + 6

= 5876

apIfnÂ sImSp¯ncn¡p¶ DZmlcW¯nÂ 5 F¶ A¡¯n\v Gähpw IqSnb
Øm\hnebmb 103=1000 Dw 6 F¶ A¡¯\v Gähpw Ipdª Øm\hnebmb 100=1
Dw BWv. Gähpw IqSnb Øm\hnebpÅ A¡s¯ IqSnb {]_eXbpÅ A¡w (Most
Significant Digit - MSD) F¶pw Gähpw Ipdª Øm\hnebpÅ A¡s¯ Ipdª
{]_eXbpÅ A¡w (Least Significant Digit -  LSD) F¶pw hnfn¡p¶p. AXn\mÂ
apIfnÂ sImSp¯ncn¡p¶ kwJybnÂ  MSD F¶Xv 5 Dw LSD F¶Xv  6 Dw BIp¶p.

Hcp kwJybpsS Gähpw CSXp hi¯pÅ A¡w MSD Dw  Gähpw heXp hi¯pÅ
A¡w LSD Dw BIp¶p.

Zimwi kwJyIfnÂ Zimwi _nµphn\v hepXv ̀ mK¯pÅ kwJyIfpsS Øm\hne 10sâ
s\Känhv IrXy¦§Ä 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 + 9́ 100  + 3́ 10-1 + 6́ 10-2 + 7́ 10-3

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

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

= 249.367

CXphsc 10 A¡§Ä D]tbmKn¨psIm­pÅ Hcp kwJym\ k{¼Zmbs¯¡pdn¨mWv
\½Ä NÀ¨sNbvXXv. C\n \ap¡v hyXykvX B[mc§fnepÅ aäv kwJym\
k{¼Zmb§Ä cq]oIcn¡p¶sX§s\ F¶v ]Tn¡mw.

1.5.2 ZzbkwJym k{¼Zmbw  (Binary number system)

Hcp kwJy cq]oIcn¡m³ 0, 1 F¶o c­¡§Ä am{Xw D]tbmKn¡p¶ kwJym
k{¼Zmbs¯bmWv  ZzbkwJym k{¼Zmbw (Binary Number System) F¶v ]dbp¶Xv.
Cw¥ojnÂ bi  (ss_) F¶ hm¡v sIm­v AÀYam¡p¶Xv 2 F¶mWv. AXn\mÂ Cu
kwJym k{¼Zmb¯nsâ B[mcw 2 BIp¶p. AXpsIm­v CXns\ 2 B[mcam¡nbpÅ
kwJym k{¼Zmbw F¶v IqSn hnfn¡p¶p. Hcp  kwJy ZzbkwJybmsW¶v kqNn¸n¡m³
B kwJytbmSp IqSn 2 Iogv¡pdn¸v (Subscript) Bbn D]tbmKn¡p¶p.
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DZmlcW§Ä   (1101)2, (101010)2 , (1101.11)2

Hcp ZzbkwJybnse Hmtcm A¡s¯bpw _näv (bit) F¶mWv hnfn¡p¶Xv. Cw¥ojnÂ bit
sâ ]qÀWcq]w binary digit F¶mIp¶p. ZzbkwJym\ k{¼Zmbhpw Hcp Øm\ob
kwJym\ k{¼ZmbamWv. Hmtcm ZzbkwJy A¡¯nsâbpw Øm\ hne 2 sâ IrXy¦w
(Power) BWv. (1101)

2
 F¶ ZzbkwJy DZmlcWambn ]cnKWn¡pI. C u ZzbkwJy

Xmsg ImWn¨ncn¡p¶Xv t]mse hn]peoIcn¨v FgpXmw.

Øm\hne (Weight) 23 22 21 20

Binary  Number 1 1 0 1

 MSB           LSB

= 1´ 23  + 1́  22  + 0́ 21  + 1́ 20

= 1´ 8 + 1́ 4 + 0́ 2 + 1́ 1
= 8 + 4 + 0 + 1
= 13

ZzbkwJybnse Gähpw heXphi¯p \nÂ¡p¶ A¡¯ns\ Ipdª {]_eXbpÅ
_näv (Least  Significant Bit - LSB) F¶pw Gähpw CSXphi¯p \nÂ¡p¶ A¡¯ns\
IqSpXÂ  {]_eXbpÅ _näv (Most  Significant Bit - MSB)  F¶pw hnfn¡p¶p.

1101 F¶ ZzbkwJy 13 F¶ ZikwJybv¡v XpeyamWv. F¶mÂ 1101 F¶ kwJy
ZikwJym\ k{¼Zmb¯nepw D­v. ]s£ AXns\ hymJym\n¡p¶Xv Bbnc¯n
Hcp¶qän H¶v F¶mWv. Cu Bib¡pg¸w Hgnhm¡phm³ th­n ZikwJym k{¼Zmbw
HgnsIbpÅ FÃm kwJym\ k{¼Zmb§fnepw B[mcw hyàambn kqNn¸n¡Ww.
AXnsâ s]mXphmb LS\ Xmsg sImSp¯ncn¡p¶p.

(kwJy) B[mcw

hyXykvX B[mc¯nepÅ kwJyIsf Xcw Xncn¨dnbphm³ Cu ASbmfs¸Sp¯Â
klmbn¡p¶p. DZmlcWambn 1101 F¶ ZzbkwJysb (1101)2 F¶v  FgpXpIbpw
AXns\  "H¶v H¶v ]qPyw H¶v B[mcw c­v " F¶v hmbn¡pIbpw sN¿Ww. Hcp
kwJybv¡v B[mcw \ÂInbn«nsÃ¦nÂ AXns\ ZikwJybmbn ]cnKWn¡Ww.
AXmbXv ZikwJy¡v B[mcw kqNn¸n¡Wsa¶v \nÀ_ÔanÃ.

`n¶Iamb Hcp ZzbkwJybpsS Binary point heXp`mK¯pÅ A¡§fpsS Øm\hne 2
sâ s\Känhv IrXy¦w Bbncn-¡pw. (2-1, 2-2, 2-3,....). (111.011)

2
 F¶ kwJy DZmlcWambn

FSp¡mw.

Øm\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  sâbpw UnPnäÂ cq]¯nsâ {]Xn\n[m\w

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

= 1´ 4 + 1́ 2 + 1́ 1 + 0́  + 1́  + 1́

= 4 + 2 + 1 + 0 + 0.25 + 0.125
= 7.375

I¼yq«dnÂ ZzbkwJybpsS {][m\yw

ZzbkwJym k{¼Zmbw 1, 0 F¶o A¡§Ä ASnØm\am¡nbmsW¶p \½Ä I­tÃm.
Nn{Xw 1.8  Â sshZypXnbpsS Hm¬ (ON) Bbncn¡p¶ AhØ 1 sIm­pw Hm^v (OFF)
Bbncn¡p¶ AhØ 0 sIm­pw kqNn¸n¡p¶p. C¡mcW¯mÂ, I¼yq«dnÂ Umäsb
{]Xn\n[m\w sN¿p¶Xn\v ASnØm\ kwJym k{¼Zmbambn ZzbkwJym k{¼Zmbw
D]tbmKn¡p¶p.

1.5.3 AãkwJym k{¼Zmbw  (Octal number system)

F«v  A¡§fmb 0, 1, 2, 3, 4, 5, 6, 7 F¶nh D]tbmKn¨p­m¡p¶ kwJym k{¼Zmbs¯
AãkwJym k{¼Zmbw (Octal Number System) F¶v ]dbp¶p. Cw¥ojnÂ Octa (HÎ)
F¶ hm¡v sIm­v AÀYam¡p¶Xv 8 F¶mWv. AXn-\m-emWv Cu kwJym k{¼Zmbs¯
HÎÂ kwJym\ k{¼Zmbw F¶v ]dbp¶Xv.  Cu kwJym k{¼Zmb¯nsâ B[mcw 8
BIp¶p. AXpsIm­v CXns\ 8 B[mcamb kwJym k{¼Zmbw F¶pw hnfn¡p¶p.
DZmlcWambn (236)8 ]cnKWn¡pI. Hmtcm HÎÂ A¡¯nsâbpw Øm\hne 8 sâ
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.

Øm\hne (Weight) 82 81 80

HÎÂ kwJy 2 3 6

= 2´ 82  + 3́ 81  + 6́ 80

= 2´ 64 + 3́ 8 + 6́ 1

= 128 + 24 + 6

= 158

`n¶Iamb Hcp AãkwJybpsS Awi_nµphn\v heXp`mK¯pÅ A¡§fpsS
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Øm\hne 8 sâ s\Känhv IrXy¦w Bbncn¡pw (8-1, 8-2, 8-3, …….). (172.4)8 F¶ kwJy
DZmlcWambn FSp¡mw.

Øm\hne (Weight) 82 81 80 8-1

HÎÂ kwJy 1 7 2 4

= 1´ 82  + 7́ 81  + 2́ 80  + 4́ 8-1

= 64 + 56 + 2 + 4́
1

8
= 122 + 0.5
= 122.5

1.5.4tjmUi (slIvkmsUknaÂ) kwJym k{¼Zmbw
(Hexadecimal number system)

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F F¶o 16 NnÓ§Ä D]tbmKn¨p­m¡p¶
kwJym\ k{¼Zmbs¯ slIvkmsUknaÂ kwJym\ k{¼Zmbw F¶v ]dbp¶p. Cu
kwJym\ k{¼Zmb¯nÂ 16 NnÓ§Ä D]tbmKn¡p¶XpsIm­v CXnsâ B[mcw 16
BIp¶p. BbXn\mÂ  CXns\ 16 B[mcamb kwJym\ k{¼Zmbw F¶pw hnfn¡p¶p.
Cu kwJym\ k{¼Zmb¯nse A, B, C, D, E, F F¶o NnÓ§Ä D]tbmKn¡p¶Xv
bYm{Iaw ZikwJym\ k{¼Zmb¯nse 10, 11, 12, 13, 14, 15 F¶ kwJyIsf
kqNn¸n¡p¶Xn\mWv. slIvkmsUknaÂ A¡§fpw Ahbv¡v Xpeyamb ZikwJyIfpw
NphsS ImWn¨ncn¡p¶p.

slIvkmsUknaÂ 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 8 910 11 12 13 14 15

DZmlcWambn (12AF)16  F¶ slIvkmsUknaÂ kwJy ]cnKWn¡pI. Hmtcm slIvkm
sUknaÂ A¡¯nsâbpw  Øm\hne 16 sâ IrXy¦w (Power) Bbncn¡pw (160, 161,
162, 163, …..). Cu kwJysb Xmsg ImWn¨ncn¡p¶Xv t]mse hn]peoIcn¨p FgpXmw.

Øm\hne (Weight) 163 162 161 160

slIvkmsUknaÂ A¡w 1 2 A F

= 1´ 163 + 2́ 162  + 10́ 161 + 15́ 160

= 1´ 4096 + 2́ 256 + 10́ 16 + 15́ 1

= 4096 + 512 + 160 + 15

= 4783
`n¶Iamb Hcp slIvkmsUknaÂ kwJybpsS Awi_nµphn\v heXp`mK¯pÅ
A¡§fpsS Øm\hne 16 sâ s\Känhv 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{¼Zmb¯nepapÅ B[mchpw NnÓ§fpw

kwJym k{¼Zmbw B[mcw D]tbmKn¡p¶ NnÓ§Ä

ss_\dn 2 0, 1
HÎÂ 8 0, 1, 2, 3, 4, 5, 6, 7
sUknaÂ 10 0, 1, 2, 3, 4, 5, 6, 7, 8, 9
slIvkm sUknaÂ 16 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F

Øm\hne (Weight) 161 160 16-1

slIvkmsUknaÂ A¡w 2 D 4

= 2´ 161  + 13́ 160  + 4́

1

16

= 32 + 13 + 0.25
= 45.25

]«nI 1.3 Â hnhn[ kwJym\ k{¼Zmb¯nÂ D]tbmKn¡p¶ B[mchpw NnÓ§fpw
ImWn¨ncn¡p¶p.

HÎÂ, slIvkmsUknaÂ kwJym k{¼Zmb§fpsS {]m[m\yw

I¼yq«dnÂ Umä t{]mkÊv sN¿p¶Xn\pw  AXns\ {]Xn\n[m\w sN¿p¶Xn\pw ss_\dn
kwJym k{¼ZmbamWv D]tbmKn¡p¶Xv F¶v \½Ä a\Ênem¡n¡gnªp. ss_\dn
kwhn[m\¯nÂ kwJyIÄ {]Xn\n[m\w sN¿p¶Xn\pw AhbpsS {]hÀ¯\§Ä¡pw
IqSpXÂ _näpIfpw {]bXv\§fpw BhiyamWv. aq¶p _näpIfpsS {Kq¸ns\ Hcp HÎÂ
A¡ambpw (ImcWw 23 = 8) \mep _näpIfpsS {Kq¸ns\ Hcp slIvkmsUknaÂ
A¡ambpw (ImcWw 24 = 16) amämhp¶Xpw C¯cw {Kq¸pIsf AhbpsS X¯peyamb
HÎÂ, slIvkmsUknaÂ NnÓ§fnte¡p amämhp¶XmWv. ss_\dn kwJyIfpsS
HIvSÂ, slIvkmsUknaÂ kwJym k{¼Zmb¯nte¡pÅ C¯cw amähpw Xncn¨pÅ
amähpw hfsc Ffp¸amWv. Cet{ÎmWnIv kÀIyq«pIfpsS cq]IÂ¸\bnepw {]hÀ-
¯\¯nepw Cu ]cnhÀ¯\ {]{Inb henb tXmXnÂ D]tbmKn¡p¶p.

1. Hcp kwJym k{¼Zmb¯nÂ D]tbmKn¨ncn¡p¶ NnÓ§fpsS F®s¯
.................. F¶v hnfn¡p¶p.

2. Xmsg sImSp¯ncn¡p¶XnÂ \n¶v Akm[phmb kwJyIÄ XncsªSp¡pI.

i) (10101)
8
ii)   (123)

4
iii)  (768)

8
iv)    (ABC)

16

3. _näv F¶ ]Zw \nÀhNn¡pI.

4. 7854.25. F¶ ZikwJybpsS Fw.Fkv.Un (MSD) I­p-]nSn¡pI.

5. slIvkmsUknaÂ kwJym k{¼Zmb¯nsâ B[mcw .......................... BIp¶p.

kzbw hne-bn-cp¯mw
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1.6 kwJyIfpsS ]cnhÀ¯\§Ä 1.6 kwJyIfpsS ]cnhÀ¯\§Ä 1.6 kwJyIfpsS ]cnhÀ¯\§Ä 1.6 kwJyIfpsS ]cnhÀ¯\§Ä 1.6 kwJyIfpsS ]cnhÀ¯\§Ä (Number Conversions)

hnhn[ kwJym\ k{¼Zmb§sf¡p dn¨v \½Ä ]Tn¨p Ignªp, Hcm[mc¯nepÅ
kwJyIsf asämcm[mc¯nepÅ X¯pey kwJyIfm¡n ]cnhÀ¯\w sN¿p¶-
sX§s\bmsW¶p \ap¡v NÀ¨ sN¿mw. ZikwJybnÂ \n¶v ss_\dn, ss_\dnbnÂ
\n¶v ZikwJy, ZikwJybnÂ \n¶v HÎÂ F¶n§s\ ]e hn[¯nepÅ kwJym\
k{¼Zmb¯nte¡p ]cnhÀ¯\w sN¿mw. Hcp kwJym\ k{¼Zmb¯nÂ \n¶v asämcp
kwJym\ k{¼Zmb¯nte¡v F§s\  ]cnhÀ¯\w sN¿msa¶v \ap¡v t\m¡mw.

1.6.1ZikwJybnÂ \n¶v ss_\dnkwJybnte¡pÅ ]cnhÀ- -¯\w
(Decimal to binary conversion)

 BhÀ¯n¨pÅ lcWw hgnbmW v ZikwJysb ss_\dn kwJybnte¡p  ]cnhÀ¯\w
sN¿p¶Xv. Cu coXnbnÂ ZikwJysb 2 sIm­v XpSÀ¨bmbn lcn¡pIbpw (kwJy 0
BIp¶Xv hsc), AXnsâ inã§Ä tcJs¸Sp¯pIbpw sN¿p¶p. MSB Ahkm\
inãambpw LSB BZys¯ inãambpw FSp¯v inã§sf Iq«ambn FgpXnbmÂ
ZzbkwJy¡v Xpeyamb kwJy e`n¡p¶p. Hmtcm L«¯nepw lcn¡pt¼mÄ In«p¶
inã§Ä H¶pInÂ 0 AsÃ¦nÂ 1 F¶o ss_\dn A¡§Ä Bbnc n¡pw.

2 25 injvS-§Ä

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-§Ä

    2 40 0 LSB

    2 20 0

    2 10 0

    2 5 0

    2 2 1

    2 1 0

0 1 MSB

DZmlcW§Ä

25  F¶ ZikwJybpsS ss_\dn¡v
Xpeyamb kwJy I­p]nSn¡pI.

(80)10 \v Xpeyamb ss_\dn kwJy
I­p]nSn¡pI.

kqN\:  Hä kwJybmb ZikwJybv¡v Xpeyamb ss_\dn kwJy 1 Â Ahkm\n¡pIbpw
Cc«  kwJybmb ZikwJy¡v Xpeyamb ss_\dn kwJy 0 Â Ahkm\n¡pIbpw
sN¿p¶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 kwJyIÄ ss_\dnbnte¡v ]cnhÀ¯\w sN¿Â
(Converting decimal fraction to binary)

Zimwi kwJyIÄ ss_\dnbnte¡v amäm³ AXns\  XpSÀ¨bmbn 2 sIm­v KpWn¡p¶
coXnbmWv \mw D]tbmKn¡p¶Xv.  D¯c¯nsâ ]qÀWkwJy`mKw ss_\dn ̀ n¶I¯nse
MSB Bbncn¡pw. ASp¯ ss_\dn ̀ n¶I¯nsâ {]_eXbpÅ _näv In«p¶Xn\v ho­pw
`n¶I `mK¯nsâ D¯cs¯ 2 sIm­v KpWn¡p¶p. `n¶I `mKw ]qPyw BIp¶Xp
hsctbm AsÃ¦nÂ BhiyapÅ{X IrXyX (Precision) e`n¡p¶Xv hsctbm Cu
\S]Sn{Iaw XpScp¶p.

DZmlcW§Ä:

0.75 s\ ss_\dnbnte¡v amäpI.

0.75 ´ 2 = 1.50

1 .50 ´ 2 = 1.00

1 .00

0.625 s\ ss_\dnbnte¡v amäpI.

0.625́ 2 = 1.25

1 .25 ´ 2 = 0.50

0 .50 ´ 2 = 1.00

1 .00

15.25 s\ ss_\dnbnte¡v amäpI.

15 s\  ss_\dnbnte¡p amäpI. 0.25s\  ss_\dnbnte¡p amäpI

2 15 injvS-§Ä

    2 7   1

    2 3   1

    2 1   1

0   1

1.6.2 ZikwJybnÂ \n¶v HIvSente¡pÅ ]cnhÀ¯\w
(Decimal to octal conversion)

BhÀ¯n¨pÅ lcWw hgnbmWv ZikwJysb HÎÂ kwJybnte¡p ]cnhÀ¯\w
sN¿p¶Xv. ZikwJysb 8 sIm­v XpSÀ¨bmbn lcn¡pIbpw (kwJy 0 BIp¶Xv hsc),
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8 400 injvS-§Ä

8 50      0

8   6      2 (400)10=(620)8
 0      6

8 125 injvS-§Ä

8 15 5 LSD

8 1 7

0 1 MSD (125)10= (175)8

AXnsâ inã§Ä tcJs¸Sp¯pIbpw sN¿p¶p. MSD Ahkm\ inãambpw LSD
BZys¯ inãambpw FSp¯v inã§sf Iq«ambn FgpXnbmÂ HÎÂkwJy¡v Xpeyamb
kwJy e`n¡p¶p. Hmtcm L«¯nepw lcn¡pt¼mÄ In«p¶ inã§Ä 0, 1, 2, 3, 4, 5, 6 , 7
F¶nhbnÂ GsX¦nepw Bbncn¡pw.

DZmlcW§Ä :
125 F¶ ZikwJy¡v  Xpeyamb HÎÂ kwJy I­p]nSn¡pI.

(400)10 \v Xpeyamb HÎÂ kwJy I­p]nSn¡pI.

1.6.3ZikwJybnÂ \n¶v slIvkmsUknaente¡pÅ ]cnhÀ-¯\w
(Decimal to hexadecimal conversion)

BhÀ¯n¨pÅ lcWw hgnbmWv ZikwJysb slIvkmsUknaÂ kwJybnte¡p
]cnhÀ¯\w sN¿p¶Xv. ZikwJysb 16 sIm­v XpSÀ¨bmbn lcn¡pIbpw (kwJy 0
BIp¶Xv hsc), AXnsâ inã§Ä tcJs¸Sp¯pIbpw sN¿p¶p. MSD Ahkm\
inãambpw LSD BZys¯ inãambpw FSp¯v inã§sf Iq«ambn FgpXnbmÂ
slIvkmsUknaÂ kwJy¡v Xpeyamb kwJy e`n¡p¶p. Hmtcm L«¯nepw
lcn¡pt¼mÄ In«p¶ inã§Ä 0, 1, 2, 3, 4, 5, 6,7 , 8, 9, 10, 11, 12, 13, 14, 15 F¶nhbnÂ
GsX¦nepw Bbncn¡pw. In«p¶ inã§Ä 10, 11, 12, 13, 14, 15 BsW¦nÂ AXns\
bYm{Iaw A, B, C, D, E, F F¶n§s\ tcJs¸Sp¯Ww.

DZmlcW§Ä :

155 F¶ ZikwJy¡v  Xpeyamb slIvkmsUknaÂ kwJy I­p]nSn¡pI.

16 155 injvS-§Ä

16 9 11 (B) LSD

 0 9 MSD   (155)10= (9B)16



31

1. I¼yq«dnse ASnØm\ LSI§Ä

Øm\hne ( Weight) 24 23 22 21 20

ss_\dn A¡w 1 0 1 1 0

Øm\hne ( Weight) 24 23 22 21 20

ss_\dn A¡w 1 1 0 1 1

Øm\hne ( Weight) 26 25 24 23 22 21 20

ss_\dn A¡w 1 1 0 0 0 1 0

DZmlcW§Ä : 38010 Xpeyamb slIvkmsUknaÂ kwJy
I­p]nSn¡pI.

16 380 injvS-§Ä

16 23 12 (C)
16 1 7 (380)10= (17C)16

0 1

1.6.4 ss_\dnbnÂ \n¶v ZikwJybnte¡pÅ ]cnhÀ¯\w
(Binary to decimal conversion)

ss_\dn kwJyIÄ¡v Xpeyamb ZikwJy ImWp¶Xn\v, ss_\dn kwJybnse Hmtcm
A¡¯ns\bpw, AXnsâ Øm\hne sIm­p {Iaambn KpWn¨v XpI I­mÂ aXn.
Øm\hne 2 sâ IrXy¦w Bbn-cn¡pw  (20, 21, 22, 23, ...)..

DZmlcW§Ä :

(10110)2 s\ ZikwJybnte¡p amäpI.

(10110)2 = 1́ 24 + 1´ 23 + 0´ 22 + 1´ 21 + 1´ 20

= 16 + 0 + 4 + 2 + 0

= 22       (10110) 2 =(22)10

(11011)2 s\ ZikwJybnte¡p amäpI.

(11011)2 = 1́ 24 + 1´ 23 + 0´ 22 + 1´ 21 + 1´ 20

= 16 + 8 + 2 + 1

= 27       (11011) 2 =(27)10

(1100010)2 s\ ZikwJybnte¡p amäpI.
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(1100010)2 = 1́ 26 + 1´ 25 + 0´ 24 + 0´ 23  + 0´ 22 + 1´ 21 + 0´ 20

= 64 + 32 + 2

= 98      (1100010)2=(98)10

]«nI  1.4 Â  c­nsâ 10 hscbpÅ IrXy¦§Ä  sImSp¯ncn¡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¶I§Ä ZikwJybnte¡v  ]cnhÀ¯\w sN¿Â
(Binary fraction to decimal)

Hcp ss_\dn ̀ n¶kwJy ZikwJybnte¡v amäp¶Xn\v, Hmtcm A¡¯ns\bpw AXnsâ
Øm\hne sIm­p {Iaambn KpWn¨v XpI I­mÂ aXn. ss_\dn Awi_nµphn\v
tijapÅ A¡¯nsâ Øm\hne 2 sâ s\Käohv IrXy¦w Bbncn¡pw  (2-1, 2-2, 2-3, ...)

DZmlcW§Ä :

(0.1011)2 s\ ZikwJybnte¡v amäpI.

(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)2s\ ZikwJybnte¡v amäpI.

(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 amäpI.

Øm\hne ( Weight) 23 22 21 20

ss_\dn A¡w 1 0 1 1

]«nI 1.4: c­nsâ IrXy¦§Ä

Øm\hne ( Weight) 2-1 2-2 2-3 2-4

ss_\dn A¡w 1 0 1 1

Øm\hne ( Weight) 2-1 2-2 2-3

ss_\dn A¡w 1 0 1
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Øm\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 Â c­nsâ s\Käohv IrXy¦§Ä ImWn¨ncn¡p¶p.

1.6.5 HÎÂ kwJybnÂ \n¶v ZikwJybnte¡pÅ ]cnhÀ¯\w
(Octal to decimal conversion)

HÎÂ kwJysb   ZikwJybnte¡p amäp¶Xn\v, HÎÂ kwJybnse Hmtcm
A¡¯ns\bpw, AXnsâ Øm\hne sIm­p {Iaambn KpWn¨v XpI I­mÂ aXn.
Øm\hne 8 sâ IrXy¦w Bbncn¡pw  (80, 81, 82,   83, ...).

DZmlcW§Ä :

(257)8 s\ ZikwJybnte¡p amäpI.

(257)8 = 2´ 82 + 5´ 81 + 7´ 80

= 128 + 40 +7

= 175 (257)8 = (175)10

(157)8 s\ ZikwJybnte¡p amäpI.

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

0.5 0.25 0.125 0.0625 0.03125

]«nI 1.5: c­nsâ s\Käohv  IrXy¦§Ä

Øm\hne (Weight) 82 81 80

HÎÂ A¡w 2 5 7

Øm\hne (Weight) 82 81 80

HÎÂ 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 amäpI.

(1005)8 = 1´ 83 + 0´ 82 + 0´ 81 + 5´ 80

= 512+5

= 517 (1005)8 = (517)10

1.6.6slIvkmsUknaÂ kwJybnÂ \n¶v ZikwJybnte¡pÅ
]cnhÀ¯\w (Hexadecimal to decimal conversion)

slIvkmsUknaÂ kwJysb ZikwJybnte¡p amäp¶Xn\v, slIvkmsUknaÂ
kwJybnse Hmtcm A¡¯ns\bpw, AXnsâ Øm\hne sIm­p {Iaambn KpWn¨v XpI
I­mÂ aXn. Øm\hne 16 sâ IrXy¦w Bbncn¡pw (160, 161, 162, ...). slIvkmsUknaÂ
A¡§Ä A, B, C, D, E, F BsW¦nÂ AXv bYm{Iaw 10, 11, 12, 13, 14, 15 F¶n§s\
amän FgpXWw.

DZmlcW§Ä :

(AB)16 s\ ZikwJybnte¡p amäpI.

(AB)16 = 10́ 161+11́ 160

= 160 + 11
= 171

 (AB)16 = (171)10

DZmlcW§Ä : (2D5)16 s\ ZikwJybnte¡p amäpI.

Øm\hne Weight 83 82 81 80

HÎÂ A¡w 1 0 0 5

Øm\ hne (Weight) 161 160

slIvkmsUknaÂ A¡w A B

A = 10 B = 11

Øm\ hne (Weight) 161 161 160

slIvkmsUknaÂ A¡w 2 D 5
 D = 13
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(2D5)16 = 2´ 162+13́ 161+5´ 160

= 512+208+5
= 725

    (AB)16 = (171)10

1.6.7HIvSenÂ \n¶v ss_\dnbnte¡pÅ ]cnhÀ¯\w
(Octal to binary conversion)

Hmtcm HÎÂ A¡hpw X¯peyamb  3 _näv ss_\dn A¡¯nte¡v amän FgpXnbmÂ
HÎÂ kwJy ss_\dn kwJybmbn ]cnhÀ¯\w sN¿m\mIpw. km[yamb F«v HÎÂ
A¡§fpw AhbpsS X¯pey ss_\dn A¡§fpw ]«nI 1.6 Â \ÂInbncn¡p¶p.

DZmlcW§Ä :
(437)8 s\ ss_\dnbnte¡p amäpI.

Hmtcm HÎÂ A¡¯n\pw Xpeyamb 3 _näv ss_\dn A¡§Ä Xmsgs¡mSp¯ncn¡p¶p.

4 3 7
¯ ¯ ¯

100 011 111

(437)8=(100011111)2

(7201)8 s\ ss_\dnbnte¡p amäpI.

Hmtcm HÎÂ A¡¯n\pw Xpeyamb 3 _näv ss_\dn A¡§Ä Xmsgs¡mSp¯ncn¡p¶p.

7 2 0 1
¯ ¯ ¯ ¯

 111 010 000 001

(7201)8 =  (111010000001)2

1.6.8slIvkmsUknaenÂ \n¶v ss_\dnbnte¡pÅ ]cnhÀ-¯\w
(Hexadecimal to binary conversion)

Hmtcm slIvkmsUknaÂ A¡hpw X¯peyamb 4 _näv ss_\dn B¡n amän FgpXnbmÂ
slIvkmsUknaÂ kwJy ss_\dnbmbn ]cnhÀ¯\w sN¿m\mIpw. slIvkmsUknaÂ
A¡§fpw  Ahbv¡p Xpeyamb ss_\dn A¡§fpw  ]«nI 1.7 Â \ÂInbncn¡p¶p.

HÎÂ A¡w 0 1 2 3 4 5 6 7

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

]«nI 1.6:  HÎÂ A¡§fpsS X¯peyamb ss_\dn kwJyIÄ.
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DZmlcW§Ä :
(AB)16 s\ ss_\dnbnte¡p amäpI.
Hmtcm slIvkmsUknaÂ A¡¯n\pw Xpeyamb 4 _näv
ss_\dn A¡§Ä  Xmsgs¡mSp¯ncn¡p¶p.

A B
¯ ¯

1010 1011

(AB)16 = (10101011)2

(2F15)16 s\ ss_\dnbnte¡p amäpI

Hmtcm slIvkmsUknaÂ A¡¯n\pw Xpeyamb 4 _näv
ss_\dn A¡§Ä  Xmsgs¡mSp¯ncn¡p¶p.

2 F 1 5
¯ ¯ ¯ ¯

0010 1111 0001 0101

(2F15)16 =  (10111100010101)2

1.6.9ss_\dnbnÂ \n¶pw HÎente-¡pÅ
]cnhÀ¯\w (Binary to octal conversion)

X¶ncn¡p¶ ss_\dn kwJy he¯p \n¶v CSt¯¡v  3
ss_\dn _näpIfpsS Iq«§fm¡n AXnsâ X¯peyamb
HÎÂ  A¡w FgpXnbmÂ Hcp ss_\dn kwJy HÎÂ kwJy -
-bnte¡p ]cnhÀ¯\w sN¿mw. aq¶nsâ Iq«§Ä B¡p-
t¼mÄ Gähpw CSXv his¯ Iq«¯nÂ 3 _näpIÄ XnIbp¶nsÃ¦nÂ CSXv hi¯v
Bhiyamb  ]qPy§Ä sImSp¯v 3 _näv cq]¯nÂ B¡Ww.

DZmlcW§Ä :
(101100111)2 s\ HÎente¡p amäpI.

ss_\dn kwJy 101100111 sâ  heXp`mK¯v \n¶v NphsS ImWn¨ncn¡p¶Xpt]mse
Iq«§fm¡mw.

101 100 111
¯ ¯ ¯
5  4 7

(101100111)2   =  (547)8

]«nI 1.7:  slIvkmsUknaÂ
A¡§fpsS X¯peyamb ss_\dn

A¡§Ä.

sl Ivkm Xpeyamb
sUknaÂ 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\ HÎente¡p amäpI.

ss_\dn kwJy 10011000011 sâ  heXp`mK¯v \n¶v NphsS ImWn¨ncn¡p¶Xp t]mse
Iq«§fm¡mw.

010   011 000 011
¯ ¯ ¯ ¯
2 3 0 3

(10011000011)2 = (2303)8

1.6.10ss_\dnbnÂ \n¶v slIvkmsUknaente¡pÅ ]cnhÀ-¯\w
(Binary to Hexadecimal conversion)

X¶ncn¡p¶ ss_\dn kwJy he¯p \n¶v CSt¯¡v  4 ss_\dn _näpIfpsS  Iq«§-
fm¡n AXnsâ X¯peyamb slIvkmsUknaÂ A¡w FgpXnbmÂ Hcp ss_\dn
kwJysb  slIvkmsUknaÂ kwJybnte¡p ]cnhÀ¯\w sN¿mw. \mensâ Iq«§Ä
B¡pt¼mÄ Gähpw CSXv his¯ Iq«¯nÂ 4 _näpIÄ XnIbp¶nsÃ¦nÂ CSXv hi¯v
Bhiyamb  ]qPy§Ä sImSp¯v 4 _näv cq]¯nÂ B¡Ww.
DZmlcW§Ä :
(101100111010)2 s\ slIvkm-sU-knaente¡p amäpI.

ss_\dn kwJy 101100111010 sâ he-Xp-`m-K¯v \n¶v NphsS ImWn-¨n-cn-¡p-¶-Xp]-
t]mse Iq«-§-fm-¡mw.

1011 0011 1010
¯ ¯ ¯
B  3 A

(101100111010)2 =  (B3A)16

(110111100001100)2 s\ slIvkm-sU-knaente¡p amäpI.

ss_\dn kwJy  110111100001100  sâ he-Xp-`m-K¯v \n¶v NphsS ImWn-¨n-cn-¡p-¶-
Xp-t]mse Iq«-§-fm-¡mw.

0110 1111 0000 1100
¯ ¯ ¯ ¯
6  F 0 C

(110111100001100)2  =  (6F0C)16

1.6.11 HIvSenÂ \n¶v slIvkmsUknaente¡pÅ ]cnhÀ¯\w
(Octal to hexadecimal conversion)

HÎÂ kwJybnÂ \n¶v slIvkmsUknaÂ kwJybnte¡v amäp¶Xn\v  c­v L«§Ä
D­v.

Iq«-§fm¡n-b-tijw
Gähpw CSXv ̀ mKs¯ Iq«-¯nÂ 4
_näp-IÄ CsÃ-¦nÂ Bh-iy-amb 0

tNÀ¯v 4 _näp-IÄ B¡p-I.

Iq«-§fm¡n-b-tijw
Gähpw CSXv ̀ mKs¯ Iq«-
¯nÂ 3 _näp-IÄ CsÃ-¦nÂ
Bh-iy-amb 0 tNÀ¯v 3 _näp-

IÄ B¡p-I.
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BZyw HÎÂ kwJy ss_\dnbmbn ]cnhÀ¯\w sN¿pI. Cu ss_\dn kwJy  X¯p-
eyamb slIvksUknaÂ kwJybnte¡p amäpI.
DZmlcWw:
(457)8 s\ slIvkmsUknaente¡p amäpI.

L«w 1.   (457)8 s\  ss_\dnbnte¡p amäpI.

(457)8 = 4 5 7
¯ ¯ ¯

100 101 111

 = (100101111)2

L«w 2.   (100101111)2   s\ slIvkmsUknaente¡p amäpI.

    (100101111)2 s\ 4 _näpI-fpsS Iq«-§-fm¡n amäp-I.

     (100101111)2   = 0001 0010 1111
¯ ¯ ¯

      = 1 2 F
      = (12F)16

          (457)8  = (12F)16

1.6.12 slIvkmsUknaenÂ \n¶v HÎente¡pÅ ]cnhÀ¯\w
(Hexadecimal to Octal conversion)

slIvkmsUknaÂ kwJybnÂ \n¶v  HÎÂ kwJybnte¡v amäp¶Xn\v c­v L«§Ä
D­v. BZyw slIvkmsUknaÂ kwJy ss_\dnbmbn ]cnhÀ¯\w sN¿pI. Cu
ss_\dn kwJy X¯peyamb HÎÂ kwJybnte¡p amäpI..

DZmlcWw:

(A2D)16 s\ HÎente¡p amäpI.

L«w 1. (A2D)16 s\  ss_\dnbnte¡p amäpI.

(A2D)16 = A 2 D
¯ ¯ ¯

1010 0010 1101
= (101000101101)2

L«w 2.   (101000101101)2  s\ HIvSente¡p amäpI.
 (101000101101)2 s\ 3 _näpIfpsS Iq«§fm¡n amäpI.
(101000101101)2 = 101 000 101 101

¯ ¯ ¯ ¯
5 0 5 5

= (5055)8
(A2D)16  =  (5055)8
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]«nI 1.8: Â hnhn[ kwJy ]cnhÀ¯\§fpsS \S]Sn{Ia§Ä ImWn¨n¡p¶p.

]«nI 1.8: hnhn[ kwJym ]cnhÀ¯\§fpsS \S]Sn{Ia§Ä

kwJy ]cnhÀ¯\w \S]Sn{Iaw

ZikwJybnÂ \n¶v XpSÀ¨bmbn 2 sIm­v lcn¨v inã§Ä Iq«§fm¡pI.
ss_\dnbnte¡v

ZikwJybnÂ \n¶v XpSÀ¨bmbn 8 sIm­v lcn¨v inã§Ä Iq«§fm¡pI.
HÎente¡v

ZikwJybnÂ \n¶v XpSÀ¨bmbn 16 sIm­v lcn¨v inã§Ä Iq«§fm¡pI.
slIvkmsUknaente¡v

ss_\dnbnÂ \n¶v ss_\dn kwJybnse Hmtcm A¡¯nsâbpw Øm\hne (2 sâ
ZikwJybnte¡v  IrXy¦w) sIm­p {Iaambn KpWn¨v XpI ImWpI.

HÎenÂ \n¶v HÎÂ kwJybnse Hmtcm A¡¯nsâbpw Øm\hne (8 sâ IrXy¦w)
ZikwJybnÂte¡v sIm­p {Iaambn KpWn¨v XpI ImWpI.

slIvkmsUknaenÂ slIvkmsUknaÂ kwJybnse Hmtcm A¡¯nsâbpw Øm\hne
\n¶v ZikwJybnte¡v (16 sâ IrXy¦w)  sIm­p {Iaambn KpWn¨v XpI ImWpI.

HÎenÂ \n¶v Hmtcm HÎÂ A¡hpw 3 _näv ss_\dn kwJy Bbn ]cnhÀ¯\w
ss_\dnbnte¡v sN¿pI.

slIvkmsUknaenÂ Hmtcm slIvkmsUknaÂ A¡hpw 4 _näv  ss_\dn kwJy Bbn
\n¶v ss_\dnbnte¡v ]cnhÀ¯\w s N¿pI.

ss_\dnbnÂ \n¶v ss_\dn kwJy he¯p \n¶v CSt¯¡v  3 ss_\dn _näpIfpsS
HÎente¡v Iq«§fm¡n  AXnsâ Xpeyamb HIvSÂ A¡w Fg pXpI.

ss_\dnbnÂ \n¶v ss_\dn kwJy he¯p \n¶v CSt¯¡v  4 ss_\dn _näpIfpsS

slIvkmsUknaente¡v Iq«§fm¡n  AXnsâ Xpeyamb slIvkm- sUknaÂ A¡w
Fg pXpI.

HÎenÂ \n¶v HÎens\ ss_\dnbnte¡pw XpSÀ¶v ss_\dnbnÂ \n¶v  slIvkm

slIvkmsUknaente¡v sUknaente¡pw  amäpI.

slIvkmsUknaenÂ slIvkmsUknaens\ ss_\dnbnte¡pw XpSÀ¶v  ss_\dnbnÂ
\n¶v HÎente¡v \n¶v  HÎente¡pw  amäpI.
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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{¼Zmb¯nepÅXv t]mse ZzbkwJym\ k{¼Zmb¯nepw KWnX {InbIÄ
sN¿mw. \½Ä c­v ZikwJyIÄ I¼yq«dnÂ k¦e\w sN¿m³ \nÀtZiw \ÂIpt¼mÄ,
I¼yq«À  AXnsâ Xpeyamb ss_\dn kwJyIÄ BWv Iq«p¶Xv. ss_\dn kwJyIfpsS
k¦e\hpw hyhIe\hpw F§s\bmWv sN¿p¶Xv F¶v  \ap¡v t\m¡mw.

c­v _näpIÄ Iq«phm\pÅ \nba§Ä Xmsg sImSp¯ncn¡p¶p.

1 31 F¶ ZikwJy ss_\dnbnte¡p amäpI.

2  (10001)
2 \p X¯peyamb ZikwJy I­p]nSn¡pI.

3 (x)
8
 = (101011)

2
,  BbmÂ  x sâ 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 sImSp¯ncn¡p¶ kwJyIfnÂ Gähpw henb kwJy I­p]nSn¡pI.

(i) (1001)
2

   (ii)  (A)
16

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

10

DZmlcW§Ä :
ss_\dn kwJyIfmb 1011  sâbpw 1001
sâbpw XpI I­p]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  sâbpw 100110
sâbpw XpI I­p]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«pt¼mÄ am{XamWv injvS (Iymcn) _näv 1 D­mIp¶Xv  F¶v {i²n¡pI.
aq¶p H¶pIÄ Iq«pt¼mÄ (1+1+1) XpI 1 Dw injvSw (Iymcn) _näv 1 Dw In«p¶p.

kzbw hne-bn-cp¯mw

]«nI 1.9 ss_\dn kwJy-I-fpsS k¦-e\ \nb-a-§Ä
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1.8 UmäbpsS {]Xn\n[m\w  1.8 UmäbpsS {]Xn\n[m\w  1.8 UmäbpsS {]Xn\n[m\w  1.8 UmäbpsS {]Xn\n[m\w  1.8 UmäbpsS {]Xn\n[m\w  (Data representation)
kwJyIÄ A£c§Ä  Nn{X§Ä iÐ§Ä hoUntbmIÄ F¶n§s\ hyXykvX Xc¯n-
epÅ Umäsb I¼yq«À t{]mkkv sN¿p¶p.  sshZypXnbpsS c­v AhØ-Ifmb  Hm¬
(ON), Hm^v (OFF) F¶nhsb ASnØm\am¡n {]hÀ¯n¡p¶ Hcp Cet{ÎmWnIv D]I-
cWamWv I¼yq«À F¶v \ap¡v Adn-bmw. FÃm
CeIvt{SmWnIv kÀIyq«pIÄ¡pw Xpd-¶ncn¡p-
¶Xpw AS-ªncn¡p¶-Xpamb c­v AhØ-
IfmWv DÅXv. Xpd¶ncn¡p¶ Ah-Øsb
kqNn¸n-¡m-\mbn Hm^v (OFF) AsÃ-¦nÂ ]qPy-
hpw ASªncn¡p¶ AhØsb kqNn-¸n¡m-
\mbn Hm¬ (ON) AÃ¦nÂ H¶pw D]tbm-
Kn¡p¶p. Cu c­v AhØbn-epÅ {]hÀ-¯-
\s¯ ss_\dn Hm¸-tdj³ F¶v hnfn¡p¶p.
AXpsIm­p I¼yq«dnte¡v \ÂIp¶ Umäbpw ss_\dn cq]¯nem-bncn-¡Ww.
I¼yq«dnÂ B´cnIambn Hcp Umäsb {]Xn\n[m\w sN¿m³ D]tbmKn¡p¶ coXnsb
Umä {]Xn\n[m\w F¶p ]dbp¶p. I¼yq«À UmäbpsS Hcp ̀ mKw {]Xn\n[m\w sN¿m³
\nÝnX F®w _näpIÄ D]tbmKn¡p¶p. Ah Hcp kwJy, Hc£cw, Nn{Xw, iÐw,
hoUntbm apXembhbmImw. I¼yq«À sa½dnbnÂ F§s\bmWv hyXykvX tUäIsf
{]Xn\n[m\w sN¿pI F¶p \ap¡v t\m¡mw.

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

kwJyIsf ]qÀWkwJyIÄ, ZimwikwJyIÄ F¶n§s\ c­mbn Xncn¡mw. ]qÀW-
kwJyIÄ ̀ n¶kwJym ̀ mKw CÃm¯ kwJyIÄ BIp¶p. ZimwikwJy (Floating Point
Number) AsÃ¦nÂ tcJobkwJy ̀ n¶I`mKt¯mSv IqSnb kwJy BIp¶p. Cu c­p
kwJyIsfbpw I¼yq«dnsâ sa½dnbnÂ hyXykvXambn«mWv ssIImcyw sN¿p¶Xv.
]qÀWkwJyIÄ F§s\bmWv sa½dnbnÂ {]Xn\n[m\w sN¿p¶Xv F¶v \ap¡v
t\m¡mw.

F. ]qÀWkwJyIfpsS {]Xn\n[m\w (Representation of integers)

Hcp ]qÀW kwJy I¼yq«dnsâ sa½dnbnÂ {]Xn\n[oIcn¡p¶Xv aq¶v coXnbnemWv.

i) NnÓhpw aqeyhpw sIm­pÅ {]Xn\n[m\w (Sign and magnitude representation)

ii) 1  sâ ]qcIw sIm­pÅ {]Xn\n[m\w (1’s complement representation)

iii) 2  sâ ]qcIw sIm­pÅ {]Xn\n[m\w  (2’s complement representation)

I¼yq«À t{]mkÊÀ Hcp bqWnämbn ssIImcyw sN¿p¶ \nÝnX  hym]vXnbnepÅ Hcp
Iq«w _näpIsfbmWv ]Zw (Word) F¶v ]dbp¶Xv. Hcp ]Z¯nse _näpIfpsS  F®s¯
]ZssZÀLyw (Word length) F¶v ]dbp¶p. I¼yq«À cq]IÂ¸\ sN¿p¶ hnZKv[cmWv
AXnsâ ]ZssZÀLyw Xocpam\n¡p¶Xv. 8, 16, 32, 64 F¶nh km[mcWbmbn \nehnepÅ
Nne ]ZssZÀLy§fmWv. ]Z§Ä _näpIfpsS Iq«ambXpsIm­v ]ZssZÀLyw c­nsâ
IrXy¦§Ä Bbncn¡pw.

UmäbpsS _mlyhpw B´cnIhpamb cq]§Ä
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C\n Umäsb {]Xn\n[m\w sN¿p¶ coXnIÄ (8 _näv ]ZssZÀLys¯   ASnØm\am¡n)
hniZambn ]cntim[n¡mw.

i. NnÓhpw aqeyhpw sIm­pÅ {]Xn\n[m\w (Sign and magnitude representation)
Cu coXnbnÂ, CSXp`mKs¯ BZys¯ _näv (MSB) ]qÀWkwJybpsS NnÓs¯bpw
_m¡nbpÅ 7 _näpIÄ kwJybpsS aqeys¯bpw {]Xn\n[m\w sN¿p¶p. NnÓs¯
{]Xn\n[m\w sN¿p¶ _näv 1 BsW¦nÂ AXv s\Käohv ]qÀWkwJybpw 0 BsW¦nÂ
t]mknäohv ]qÀWkwJybpambncnbv¡pw.

DZmlcW§Ä :
+ 23 s\ NnÓhpw aqeyhpw  D]tbmKn¨v
{]Xn\n[m\w sN¿pI.

kwJy t]mknäohv BbXn\mÂ H¶mas¯ _näv
(MSB) 0 BIp¶p.

23 \v Xpeyamb 7 _näv ss_\dn kwJy =
(0010111)2

AXpsIm­v  +23 s\  (00010111)2 sIm­v
{]Xn\n[oIcn¡mw.

-105 s\ NnÓhpw aqeyhpw  cq]¯nÂ {]Xn\n[m-
\w sN¿pI

kwJy s\Käohv BbXn\mÂ H¶mas¯ _näv
(MSB) 1 BIp¶p.

7 _näv ss_\dn kwJy   105 =  (1101001)2

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

AXn\mÂ -105 s\ (11101001)2  sIm­v {]Xn\n[oIcn¡mw

Ipdn¸v : Cu  coXnbnÂ 8 _näv ]Zw sIm­v 28-1 =255 kwJyIÄ {]Xn\n[m\w sN¿m³
Ignbp¶p. kwJyIÄ -(27 - 1) apXÂ +(27 - 1) hsc Bbncn¡pw. (AXmbXv -127 apXÂ
+127 hsc). AXpt]mse 16 _näv ]Zw sIm­v  216 - 1 = 65535 kwJyIÄ {]Xn\n[m\w
sN¿m\pw Ignbp¶p (AXmbXv -32767 apXÂ +32767 hsc). s]mXphmbn, n _näv ]Zw
sIm­v  2n-1 kwJyIÄ {]Xn\n[m\w sN¿m³ Ignbpw (AXmbXv –(2n-1-1) apXÂ +(2n-1-
1). hsc). ]qÀWkwJybmb ]qPys¯ +0 = 00000000 F¶pw -0 = 10000000 F¶pw c­v
coXnbnÂ {]Xn\n[m\w sN¿mw.

ii. 1  sâ ]qcIw sIm­pÅ {]Xn\n[m\w   (1’s complement representation)

Cu coXnbnÂ, ]qÀWkwJybpsS tIhe hnebv¡v X¯peyamb 8 _näv ss_\dn kwJy
I­p]nSn¡p¶p. ss_\dn kwJybv¡v 8 _näpIÄ CsÃ¦nÂ CSXphi¯v Bhiyamb
]qPyw tNÀ¯v 8 _näv kwJy B¡pI. kwJybnse Hmtcm ]qPy¯n\p ]Icw H¶v
F¶pw Hmtcm H¶n\v ]Icw ]qPyw F¶pw amän FgpXnbmÂ B kwJybpsS  1 sâ
]qcIw  e`n¡pw. Nne ss_\dn kwJyIfpw AhbpsS 1sâ ]qcI {]Xn\n[m\§fpw
Xmsg sImSp¯ncn¡p¶p.

0 0 0 1 0 1 1 1

NnÓw                  aqeyw

­

1 1 1 0 1 0 0 1

NnÓw                  aqeyw

­
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]qÀWk wJy ss_\dn kwJy 1 sâ ]qcI {]Xn\n[m\w

+25 00011001 00011001
- 25 00011001 11100110

kwJy s\Käohv BsW¦nÂ AXnsâ X¯peyamb 8 _näv ss_\dn cq]s¯ 1 sâ

]qcIambn {]Xn\n[oIcn¡p¶p. F¶mÂ kwJy t]mknäohv BsW¦nÂ kwJybpsS 8

_näv {]Xn\n[m\hpw 1sâ ]qcI {]Xn\n[m\hpw Hcp t]msebmbncn¡pw.

DZmlcW§Ä : -
119 s\ 1sâ ]qcI   cq]¯nÂ {]Xn\n[m\w sN¿pI.

119 sâ 8 _näv  ss_\dn cq]w  = (01110111)2

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

+119 s\ 1sâ ]qcI cq]¯nÂ {]Xn\n[m\w sN¿pI

119 sâ 8 _nänÂ DÅ ss_\dn cq]w  = (01110111)2

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

(kwJy t]mknäohv BbXn\mÂ 1 sâ ]qcI {]Xn\n[m\w I­p]nSnt¡­XnÃ)

Ipdn¸v : C¯cw {]Xn\n[oIcW¯nÂ H¶mas¯ _näv (MSB) 0 BsW¦nÂ kwJy

t]mknäohpw MSB 1 BsW¦nÂ kwJy s\Käohpw Bbncn¡pw. 8 _näv ]ZssZÀLyw

sIm­v -127 (10000000) apXÂ +127 (01111111) hsc {]Xn\n[m\w sN¿m³ Ignbp¶p.

Cu kwhn[m\¯neqsS ]qPy¯ns\ +0 = 00000000 F¶pw  -0 = 11111111 F¶pw c­v

coXnbnÂ {]Xn\n[m\w sN¿mw. s]mXphmbn,  n _näv ]Zw sIm­v  2n-1 kwJyIÄ

{]Xn\n[m\w sN¿m³ Ignbpw (AXmbXv - -(2n-1 - 1) apXÂ +(2n-1 - 1) hsc.

iii.  2  sâ ]qcIw sIm­pÅ {]Xn\n[m\w  (2’s complement representation)

Cu coXnbnÂ, ]qÀWkwJybpsS tIhehnebv¡v X¯peyamb 8 _näv ss_\dn kwJy

I­p]nSn¡p¶p. kwJy s\Käohv BsW¦nÂ 8 _näv ss_\dnbpsS 2 sâ ]qcIcq]¯nÂ

AXns\ {]Xn\n[m\w sN¿p¶p. F¶mÂ kwJy t]mknäohv BsW-¦nÂ 8 _näv ss_\dn

kwJy Xs¶-bmWv AXnsâ 2 sâ ]qcI {]Xn-\n-[m-\w. Hcp ss_\dn kwJy-bpsS 1 sâ

]qc-I-t¯mSv 1 Iq«n-bmÂ AXnsâ 2 sâ ]qcIw In«p-¶p.

DZmlcWambn \ap¡v (10101)2 sâ 2 sâ ]qcIw I­p]nSn¡mw.

(00010101)2 sâ 1 sâ ]qcIw = (11101010)2

(10101)2 sâ 2 sâ ]qcIw =  11101010 +

               1

= (11011010)2
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DZmlcW§Ä :
-38 s\ 2sâ ]qcI cq]¯nÂ {]Xn\n[m\w sN¿pI.

38 sâ 8 _nänepÅ ss_\dn cq]w = (00100110)2

-38 sâ  2 sâ ]qcI {]Xn\n[m\w = 11011001+
              1

= (11011010)2

+38 s\ 2sâ ]qcI  cq]¯nÂ {]Xn\n[m\w sN¿pI. .
38 sâ 8 _nänepÅ ss_\dn cq]w = (00100110)2

+38 sâ  2 sâ ]qcI {]Xn\n[m\w = (00100110)2 (kwJy t]mknäohv
BbXn\mÂ 2sâ ]qcI {]Xn\n[m\w  I­p]nSnt¡­XnÃ)
Ipdn¸v : Cu  coXnbnÂ H¶mas¯ _näv (MSB) 0 BsW¦nÂ kwJy t]mknäohpw
MSB 1 BsW¦nÂ kwJy s\Käohpw Bbncn¡pw. ChnsS ]qPyw F¶ ]qÀWkwJy
00000000 F¶ coXnbnÂ am{Xta {]Xn\n[oIcn¡phm³ Ignbq. 8 _näv ]Zw sIm­v -
128 (10000000) apXÂ +127 (01111111) hsc {]Xn\n[m\w sN¿m³ Ignbp¶p. s]m-
Xphmbn, n _näv ]Zw sIm­v  2n kwJyIÄ {]Xn\n[m\w sN¿phm³ Ignbpw. kwJyIÄ
-(2n-1) apXÂ +(2n-1-1). hsc BIp¶p. Cu coXnbmWv ]qÀWkwJy {]Xn\n[oI-cn-
¡p¶Xn\v kÀhkm[mcWambn D]tbmKn¡p¶Xv. ]«nI 1.9 Â ]qÀWkwJyIsf 8 _näv
]ZssZÀLy¯nÂ {]Xn\n-[oIcn¡p¶Xn\pÅ hnhn[ coXnIÄ XmcXayw sN¿p¶p.

]«nI 1.10 Â ]qÀW kwJyIfpsS  8 _näv  ]ZssZÀLy¯nepÅ hnhn[ {]Xn\n[m\§fpsS XmcXayw

khntijX NnÓhpw aqeyhpw1 sâ ]qcIw 2 sâ ]qcIw Ipdn¸v

-127 apXÂ  +127
hsc

255

2 coXnbnepÅ
{]Xn\n[m\w

kwJybv¡v Xpey-amb
8 _näv ss_-\dn
cq]w

NnÓw 1 _nänepw
aqeyw 7 _näv ss_-
\dn cq]¯nepw
{]-Xn\n[oIcn
¡p¶p

-127 apXÂ  +127
hsc

255

2 coXnbnepÅ
{]Xn\n[m\w

kwJybv¡v Xpeyamb
8 _näv ss_\dn cq]w

8 _näv  ss_\dn cq-
]¯nem¡nb ti-jw
AXnsâ 1 sâ
]qcIw ImWp-¶p.

-128 apXÂ  +127
hsc

256

Htcsbmcp coXn
bnep Å {]Xn\n[m\w

kwJybv¡v Xpeyamb 8
_näv ss_\dn cq]w

8 _näv ss_\dn
cq]¯nem¡nbtijw
AXnsâ 2 sâ ]qc-Iw
ImWp¶p.

2 sâ ]qcI¯nÂ
]cn-[n IqSpX-em-Wv

]qPys¯ 2 sâ
]qcI¯nÂ  {]Xn-
\n[oIcn¡p-¶-
Xn\v Hcp Ahy-à-
X-bpw CÃ.

aq¶p coXnbnepw
Htc t]msebmWv

FÃm s\Käohv
kwJyIpfpsSbpw
MSB 1 BIp¶p

]cn[n

BsI kwJyIÄ

0 sâ
{]Xn\n[m\w

t]mknäohv
kwJyIfpsS
{]Xn\n[m\w

s\Käohv
kwJyIfpsS
{]Xn\n[m\w
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]qÀW kwJyIfpsS aq¶p coXnIfnepÅ  {]Xn\n[m\¯nepw MSB kwJybpsS NnÓw
kqNn¸n¡p¶p. _näv 1 BsW¦nÂ kwJy s\Käohpw _näv 0 BsW¦nÂ kwJy t]mknäohpw BWv.
X¶ncn¡p¶ ]ZssZÀLyw sIm­v kwJyIsf Gähpw IqSpXÂ {]Xn\n[oIcn¡phm³ km[n¡p¶Xv
2 sâ ]qcI coXnbnemsW¶v ]«nIbnÂ ImWp¶p. 4 ]ZssZÀLyw D]tbmKn¨mÂ -7 s\¡mÄ
sNdpXpw +7 s\¡mÄ hepXpw Bb kwJyIÄ {]Xn\n[oIcn¡m³ NnÓhpw aqeyhpw coXnbnepw 1
sâ ]qcI coXnbnepw km[yaÃ. AXpsIm­v 8 _näv ]ZssZÀLyapÅ {]Xn\n[m\w D]tbmKn¡p¶p.
AXpt]mse 2 sâ ]qcI {]Xn\n[m\ coXnbnÂ þ8 apXÂ +7 ]cn[n¡v ]pd¯pÅ kwJyIÄ
ssIImcyw sN¿p¶Xn\mbn 8 _näv BhiyamWv.

8 _näv ]ZssZÀLyw D]tbmKcoXnbnÂ -þ128 apXÂ +127 hscbpÅ  kwJyIÄ 2 sâ ]qcI coXnbnÂ
{]Xn\n[oIcn¡mw. F¶mÂ aäp c­p coXnIfmb 1 sâ ]qcI¯nepw, NnÓhpw  aqey¯nepw þ127
apXÂ +127 hsc ]cn[nbpÅ kwJyIÄ {]Xn\n[m\w sN¿m³ km[n¡pIbpÅq. taÂ¸dª
]cn[n¡v ]pd¯pÅ kwJyIÄ { ]Xn\n[m\w sN¿m³ \½Ä 16 _näv D]tbmKn¡p¶p.

Xmsg sImSp¯ncn¡p¶ ]«nIbnÂ 4 _näv ]ZssZÀLyw D]tbmKn¨v ]qÀW
kwJyIfpsS 3 coXnbnepÅ {]Xn\n[m\§Ä hniZoIcn-̈ncn-¡p¶p.

kwJy     NnÓhpw  aqeyhpw  1 sâ ]qcIw       2 sâ ]qcIw

-8 km[ya-Ã km[ya-Ã 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 AsÃ-¦nÂ  0000 0000 AsÃ-¦nÂ 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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tcJobkwJyIfnÂ ss_\dn Awi_nµp amânk, FIvkvs]msWâv `mK§fpsS
hnhc§Ä kq£n¡p¶p. ss_\dn Awi_nµphnsâ Øm\w ØncaÃm¯Xn\mÂ
amânk FIvkvs]msWâv F¶nhbpsS hneIÄ kwJyIÄ tXmdpw amdp¶p. asämcp
hn[¯nÂ¸dªmÂ AXv ^vtfm«v sN¿pIbmWv (shÅ¯nÂ s]m§n¡nS¡p¶Xp-
t]mse) AXn\mÂ Cu {]Xn\n[m\s¯ ^vtfm«nwKv t]mbnâv {]Xn\n[m\w F¶v
Adnbs¸Sp¶p.

_n. ^vtfm«nwKv t]mbnâv kwJyIfpsS {]Xn\n[m\w
(Representation of floating point numbers)

Hcp ̂ vtfm«nwKv t]mbnâv kwJy AsÃ¦nÂ tcJob kwJybnÂ ]qÀWkwJym`mKhpw
`n¶I  `mKhpw AS§nbn«p­v. Hcp tcJob kwJysb  ^vtfm«nwKv t]mbnâ v F¶
khntijamb NnÓk{¼Zmbw D]tbmKn¨v FgpXmhp¶XmWv. Cu NnÓk{¼Zmbw
D]tbmKn¨v FgpXpt¼mÄ GXv kwJybv¡pw amâ nk, FIvkvs]msWâ v F¶o c­v
`mK§Ä D­mIpw. DZmlcWambn 25.45 s\ 0.2545x102 Fs¶gpXmw. CXnÂ 0.2545
F¶Xv amâ nkbpw IrXy¦w 2 F¶Xv FIvkvs]msWâpamWv. ({Iam\pkrXamb
(Normalised) ^vtfm«nwKv t]mbnâv {]Xn\n[m\¯nÂ amâ 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 amâ nkbpw IrXy¦w -2 F¶Xv FIvkvs]msWâpamWv.

32 _näv ]ZssZÀLyapÅ I¼yq«dnÂ Hcp tcJob kwJy F§s\bmWv {]Xn\n[m\w
sN¿p¶sX¶v t\m¡mw. Nn{Xw 1.10 Â ImWp¶Xpt]mse, CXnÂ 24 _näpIÄ amâ nk
tcJs¸Sp¯m\pw (AXnÂ BZys¯ _näv amâ nkbpsS NnÓ¯n\pth­nbmWv), 8

amânk  (24 _näp-IÄ ) FIvkv-s]m-sWâ v_näp-IÄ

Nn{Xw 1.10 ̂ vtfm«nMv t]mbnâv kwJyIfpsS {]Xn\n[m\w

NnÓw NnÓw32 _näp-IÄ

_näpIÄ FIvkvs]msWâ v tcJs¸Sp¯m\pw (AXnÂ BZys¯ _näv FIvkvs]msW-
â nsâ NnÓ¯n\pth­n) D]tbmKn¡p¶p. Zimwi_nµp amâ nkbpsS NnÓw kqNn¸n¡p¶
_nänsâ heXv ̀ mK¯msW¶v A\pam\n¡pI. ZimwiØm\w km¦ev]nIambXn\mÂ
AXv tcJs¸Sp¯m³ {]tXyIambn _näpIÄ BhiyanÃ.



47

1. I¼yq«dnse ASnØm\ LSI§Ä

DZmlcWambn 25.45 F¶ tcJob kwJy  amâ nk FIvkvs]msWâ v coXnbnÂ 0.2545 x 102

F¶v FgpXmw. ChnsS amânkbmb 0.2545 s\bpw  FIvkvs]msWâmb 2  s\bpw ss_\dn
cq]¯nte¡p amän Ahsb AXmXp Øm\§fnÂ tcJs¸Sp¯p¶p. amâ nkbpw
FIvkvs]msWâpw tcJs¸Sp¯m³ hyXykvX§fmb am\ZÞ§Ä D]tbmKn¡p¶p.
]ZssZÀLyw amdp¶Xn\\pkcn¨v amâ nkbpw FIvkvs]msWâpw tcJs¸Sp¯m³
D]tbmKn¡p¶ _näpIfpsS zF®-¯nepw amäw D­mIpw.

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

Iw]yq«dnsâ sa½dnbnÂ kwJyIÄ {]Xn\n[m\w sN¿p¶Xv F§s\sb¶v \½Ä I­p.
AXpt]mse A£c§sf (Characters) {]Xn\n[m\w sN¿p¶Xn\v hyXykvX§fmb
k{¼Zmb§fp­v. AhbnÂ NneXns\¡pdn¨v NphsS {]Xn]mZn¡p¶p.

F. BkvIn  (ASCII)

I¼yq«dnsâ sa½dnbnÂ 7 _näpIÄ D]tbmKn¨v Hmtcm A£chpw {]Xn\n[m\w sN¿m³
D]tbmKn¡p¶ ASCII (BkvIn) tImUv Amercican Standard Code for Information
Interchange (Atacn¡³ Ìm³tUÀUv tImUv t^mÀ C³^Àtaj³ CâÀtN©v)
F¶Xnsâ Npcp¡cq]amWv. Atacn¡³ kÀ¡mÀ AwKoIcn¨ BkvIntImUv hym]Iambn
kzoIcn¡s¸«p Ignªp. CXnÂ Hmtcm A£c¯n\pw hXykvX ]qÀWkwJy \nÝbn-
¨ncn¡p¶p. BkvIn tImUv F¶v hnfn¡p¶ Cu ]qÀWkwJy sa½dnbnÂ kq£n¡p-
¶Xn\mbn ss_\dn kwJybnte¡v ]cnhÀ¯\w sN¿p¶p. DZmlcW¯n\v A F¶
A£c¯nsâ BkvIn tImUv 65 BIp¶p. CXn\v Xpeyamb 7 _näv ss_\dn 1000001
BWv. 7 _näpIÄ sIm­v hXykvX§fmb 128 kwtbmK§Ä krãn¡m\mIpw. BbXn-
\mÂ 7 _näv BkvIn D]tbmKn¨v 128 A£c§fpsS tImUpIÄ D­m¡mw.

Hmtcm A£c¯n\pw 8 -_näv D]tbmKn¡p¶ CXnsâ asämcp ]Xn¸ns\ BkvIn 8  AYhm
FIvÌâUv BkvIn (Extended ASCII) F¶v hnfn¡p¶p. 8 -_näv BkvIn sIm­v 256
hyXykvXm£c§fpsS tImUpIÄ D­m¡mw. DZmlcWambn A F¶ A£cs¯
01000001 F¶pw B F¶ A£cs¯ 01000010 F¶pw tImUv sN¿s¸Sp¶p. km[mcW
Iot_mÀUnse apgph³ A£c§Ä¡pw tImUv \ÂIphm³ BkvIn 8 \v Ignbp¶p.

_n. F_vknUnIv   (EBCDIC)

FIvkäâUv ss_\dn tImUUv sUknaÂ CâÀtN©v tImUv (Extended Binary Coded
Decimal Interchange Code) F¶Xnsâ Npcp¡ cq]amWnXv. CâÀ\mjWÂ _nkn\kv
sajo³ (sF._n.Fw) \nÀ½n¡p¶ I¼yq«dpIfnÂ, BkvInsb t]mse CXnepw 8 _näv
tImUv D]tbmKn¡p¶p. CXp]tbmKn¨v 256 A£c§Ä¡v tImUv \ÂIm\mhpw.
BkvInbnÂ tImUv sN¿s¸« Umä F_vknUnIv tImUv D]tbmKn¡p¶ I¼yq«dnÂ
D]tbmKn¡-Wsa¦nÂ BkvIn tImUnÂ \n¶v F_vknUnIv tImUnte¡v amtä­Xp­v.
AXpt]mse, F_vknUnIv tImUv D]tbmKn¨p­m¡nb Umä BkvIn I¼yq«dnÂ
D]tbmKn¡Wsa¦nÂ, BkvInbnte¡pw amtä­Xp­v.



48

1. I¼yq«dnse ASnØm\ LSI§Ä

kn. CkvIn  (ISCII)

C´y³ Ìm³tUÀUv tImUv t^mÀ C³^Àtaj³ CâÀtN©v (Indian Standard Code

for Information Interchage) AsÃ¦nÂ C´y³ kv{In]väv tImUv t^mÀ C³^Àtaj³
CâÀtN©v (Indian Script Code for Information Interchage) F¶Xnsâ Npcp¡cq]amWnXv.
hnhn[ C´y³`mjIfnse A£c§fpsS F³tImUnwKv (Encoding) hyhØbmWnXv.
8 _näv D]tbmKn¨mWv CkvIn Umä {]Xn\n[m\w sN¿p¶Xv. 1986 Â Cet{ÎmWnIv
hIp¸n\v IognepÅ \nehmcw \nÝbn¡Â kanXn Nn«s¸Sp¯nb Cu hyhØ _yqtdm
Hm^v C´y³ Ìm³tUÀUvkv (BIS) AwKoIcn¨XmWv. CkvIn¡v ]Icw bq\nt¡mUmWv
Ct¸mÄ D]tbmKn¡p¶Xv.

Un. bqWntImUv  (Unicode)

8 _näpIÄ D]tbmKn¡p¶ BkvIn¡v 256 A£c§Ä am{Xta {]Xn\n[m\w sN¿m\mIq.
temIw apgph\papÅ enJnX`mjIfnse A£c§sfbpw NnÓ§tfbpw {]Xn\n[m\w
sN¿m³ CXv aXnbmInÃ. Cu {]iv\w ]cnlcn¡m\mWv bqWnt¡mUv hnIkn¸ns¨Sp¯Xv.
BtKmfhpw Imcy£ahpw \nehmcapÅXpw Bb A£c§fpsS F³tImUnMv coXnbmWv
AXnsâ e£yw. GXv ̀ mjbmbmepw GXv ¹mävt^mambmepw (Platform) Ahbvs¡Ãmw
hyXykvXamb Hc¡w CXv \ÂIp¶p.

bqWnt¡mUnÂ auenIambn 16 _näpIfmWv D]tbmKn¡p¶Xv. AXn\v 65,536 A£c§Ä
{]Xn\n[oIcn¡m³ Ignbpw. bqWnt¡mUv I¬tkmÀjyw F¶ emt`ÑbnÃm¯
kwLS\bmWv CXv Nn«s¸Sp¯p¶Xv. I¬tkmÀjyw 1991- Â BZy]Xn¸mb 1.0.0 {]kn²o-
Icn¨p. AXns\ ASnØm\am¡n \nehmcw sa¨s¸Sp¯p¶Xn\pÅ {iaw XpScpIbmWv.
Cu ImebfhnÂ bqWntImUv D]tbmKn¡p¶Xv 16-Â A[nIw _näpIfmWv. AXn\mÂ
[mcmfw A£c§sf {]Xn\n[m\w sN¿m³ AXn\v km[n¡pw. temI¯nse FÃm enJnX
`mjIfpsSbpw A£c§sf {]Xn\n[m\w sN¿phm³ bqWnt¡mUn\v km[n¡p¶p.

1.8.3iÐw , Nn{Xw, hoUntbm F¶nhbpsS {]Xn\n[m\w
(Representation audio, image & video)

CXn\v ap¼pÅ `mK¯nÂ A¡§fpw A£c§fpw DÄs¸« hnhc§Ä I¼yq«dnÂ
{]Xn\n[m\w sN¿p¶ hn[hpw AhbpsS hyXykvX am\ZÞ§fpw \mw ]cnNbs¸«p.

UnPnäÂ I¼yq«dpIfpsS klmbt¯msS \nXyPohnX¯nse {]iv\§Ä ssIImcyw
sN¿pt¼mÄ an¡t¸mgpw A¡§tfm A£c§tfm AÃm¯ hnhc§Ä
tcJs¸Sp¯pItbm t{]mkÊv sNt¿­Xmtbm hcmw. A¡§sfbpw A£c§sfbpw
t]mse iÐw, Nn{Xw, hoUntbm F¶nhbnepw [mcmfw hnhc§Ä AS§nbn«p­v. Ch
kw`cn¡p¶Xn\pÅ hnhn[ ̂ bÂ LS\Isf¡pdn¨v \ap¡v NÀ¨ sN¿mw.
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UnPnäÂ iÐw, Nn{Xw, hoUntbm F¶nhbpsS ^bÂ LS\IÄ
(Digital audio, image & video file formats)

iÐw, Nn{Xw, hoUntbm F¶n§s\bpÅ aÄ«naoUnb Umä hyXykvX ^bÂ
LS\IfnemWv kw`cn¡p¶Xv. UmäbpsS hep¸w Ipdbv¡p¶Xn\pw Npcp¡p¶Xn\pw
hnhn[ sI«pIfm¡p¶Xn\pw hnhn[ kao]\coXnIÄ D]tbmKn¡pt¼mÄ Ah hyXykvX
^bÂLS\bv¡v  ImcWamIp¶p.  DZmlcW¯n\v Hcp Nn{Xw km[mcW\nebnÂ
tPmbnâ v ]nIvNÀ FIvkvt]À«vkv {Kq¸v (sPs]Kv - JPEG) ̂ bÂ LS\bnemWv
kw`cn¡p¶Xv. Cu Nn{X¯nsâ ̂ benÂ Xes¡«v (Header) hnhc§fpw Nn{X¯nsâ
(Image) Umäbpw  AS§nbncn¡p¶p. ^bensâ t]cv, hep¸w, ]cnjvIcn¨ Umä,
^bÂLS\ apXemb hnhc§Ä Xes¡«v ̀ mK¯mWv kw`cn¡p¶Xv. ]nIvkepIfpsS
Xo{hXsb¡pdn¨pÅ hnhc§Ä Umä ̀ mK¯pw tiJcn¡p¶p.

^bensâ hep¸w Ipdbv¡p¶Xn\v Umä Npcp¡ntbm AÃmsXtbm kw`cn¡mw.
km[mcW\nebnÂ Nn{Xw Umäsb Npcp¡nbmWv kw`cn¡p¶Xv. F´mWv Npcp¡Â
(Compression) F¶v t\m¡mw. 400x400 ]nIvkÂ hep¸apÅ, Idp¸v \ndapÅ Hcp Nn{Xw
DZmlcWambn FSp¡mw. 1,60,000 (400x400)  ]nIvkenepw Idp¸v, Idp¸v, ......Idp¸v
F¶n§s\ BhÀ¯n¨v kw`cn¡mw. CXv Npcp¡msXbpÅ cq]amWv. AtXkabw, Idp¸v
F¶v Hcp XhW tcJs¸Sp¯pIbpw 1,60,000 XhW BhÀ¯\w F¶pw
tcJs¸Sp¯p¶XmWv Npcp¡n kw`cn¡Â. Npcp¡en\mbn C¯cw \nch[n coXnIÄ
D]tbmKn¡mdp­v. _nävam]v (BMP), SmKvvUv CtaPv ̂ bÂ t^mÀamäv (TIFF), {Km^nIvkv
CâÀtN©v t^mÀamäv (GIF), t]mÀ«_nÄ ]»nIv s\ävhÀ¡v {Km^v (PNG) XpS§n hnhn[
Xc¯nepÅ ̂ bÂ LS\IfnÂ  Nn{X§Ä D]tbmK¯n\\pkcn¨v kw`cn¡s¸Sp¶p.

Nn{X¯nsâ Imcy¯nÂ ¸ dª Xes¡«v ^bÂ hnhc§Ä, iÐw, hoUntbm F¶o
^bepIÄ¡pw _m[IamWv. WAV, MP3, MIDI, AIFF apXemb hyXykvX ^bÂ
LS\IfnÂ UnPnäÂ iÐ Umä kw`cn¡m³ Ignbpw. UnPnäÂ iÐUmä kw`cn-
¡p¶Xn\v Hcp iÐ ̂ bÂ LS\ hnhcn¡p¶p­v. Nne kab§fnÂ C Xv Is­bv\À
t^mÀamäv (Container Format) F¶v kqNn¸n¡mdp­v. DZmlcWambn WAV  Npcp¡m¯
iÐhpw,  MP3 ̂ bepIfnÂ Npcp¡nb iÐhpamWv DÄs¡mÅpI. kwtÇjWw sNbvX
kwKoX Umä tiJcn¨ph bv¡p¶ kwhn[m\amWv MIDI (Musical Instrument Digital

Interface). AXpt]mse AVI (Audio Video Interleave) F¶Xv hoUntbm^bÂ
tiJcn¨ph bv¡p¶  asämcp kwhn[m\amWv.  MP3, JPEG-2, WMV F¶o  ^bÂ
LS\IÄ iÐw, hoUntbm kw`cn¨ph bv¡p¶Xn\pw Htc kabw {]hÀ¯n¸n¡p¶Xn\pw
D]tbmKn¡p¶p.
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  \ap¡v kw{Kln¡mw

Umä t{]mkknwKv XpSÀ¨bmb Hcp {]hÀ¯\amIp¶p AXnÂ Umäsb hnhcam¡n
amäp¶p. bm{´nIaÃmsX sN¿p¶ Umä t{]mkknwKnsâ ]cnanXnIÄ Cet{ÎmWnIv Umä t{]mkknwKv
sIm­v XcWw sN¿p¶p. Gähpw \Ã Umä t{]mkkdmWv I¼yq«À. Hcp I¼yq«dn\v 5 ASnØm\
LSI§fp­v Ah C³]p«v bqWnäv, kw`cW bqWnäv, Acn¯saänIv & temPn¡v bqWnäv, I¬t{SmÄ
bqWnäv, Hu«v]p«v bqWnäv F¶nhbmIp¶p.

hnhn[ cq]§fnemWv I¼yq«dnte¡v tUäIÄ \evIp¶sX¦nepw B´cnIambn Ah
{]Xn\n[oIcn¡p¶Xv _näpIÄ D]tbmKn¨mWv. I¼yq«dpambn _Ôs¸« hnXykvX kwJym\-
k{¼Zmb§fp­v. Hcp k{¼Zmb¯nse GsXmcp kwJy¡pw X¯peyamb kwJy aäv k{¼Zmb-
§fnepap­v. A£c§sf kqNn¸n¡m³ hyXykvXamb tImUnwKv coXnIÄ I¼yq«dpIfnÂ e`yamWv.
HmUntbm (Audio) Nn{Xw (Image) hoUntbm (Video) Chbpw ss_\dn cq]¯nemWv
kw`cn¡p¶Xv. hyXykvX ^bÂ LS\Ifpw Chsb {]Xn\n[m\w sN¿m³ D]tbmKn¡p¶p.

  ]T\ t\«§Ä

Cu A[ym-bw ]qÀX¯n-bm¡nb ]Tn-Xm-hv

• Umäbpw hnhchpw thÀXncn¨dnbÂ
• Umä t{]mkknwKnsâ hnhn[ L«§Ä  Xncn¨dnbÂ
• I¼yq«dnsâ {]hÀ¯\ LSI§Ä ]«nIs¸Sp¯pIbpw Htcm¶ntâbpw {]hÀ¯-\§Ä hniZoIcn-

¡pIbpw s N¿pI
• F´psIm­v I¼yq«À Gähpw \Ã Umä t{]mkknwKv b{´amIp¶p F¶v hniZoIcn¡Â
• I¼yq«dn\pÅnse Umä {]Xn\n[m\w F¶ Bibw {Kln¡pI
• kwJysb Hcp k{¼Zmb¯nÂ \n¶pw asäm¶nte¡v amäp¶Xv
• A£c§sf {]Xn\n[m\w sN¿m³ D]tbmKn¡p¶ hyXykvX  tImUnwKv  k{¼Zmb-§fpsS

khntijXIÄ ]«nIs¸Sp¯pI.

1. -80 s\ NnÓhpw aqeyhpw  cq]¯nÂ {]Xn\n[m\w sNbvXmÂ AXnsâ MSB

GXmWv?

2. 28.756 s\ amânk FIvkvs]msWâv  cq]¯nÂ Fg pXpI.

3. ASCII bpsS ]qÀWcq]w FgpXpI.

4. 60 s\ 1 sâ ]qcIambn {]Xn\n[m\w sN¿pI.

5. bqWntImUv \nÀhNn¡pI.

6. GsX¦nepw c­v Nn{X^bÂ LS\IÄ Fg pXpI.

kzbw hne-bn-cp¯mw



51

1. I¼yq«dnse ASnØm\ LSI§Ä

{ltkzm¯c tNmZy§Ä

1. Umä F¶mÂ F´v?

2. t{]mkkv sNbvX Umäsb …............ F¶v hnfn¡p¶p.

3. 29610 Â 9sâ Øm\hne .................. BIp¶p.

4. slIvksUknaÂ kwJym\ k{¼Zmb¯nÂ.............. F®w NnÓ§fpw  HÎÂ
kwJym\ k{¼Zmb¯nÂ…............F®w NnÓ§fpw D]tbmKn¡p¶p.

5. 55 F¶ ZikwJybv¡v Xpeyamb HIvSÂ kwJy ImWpI.

6. EBCDIC bpsS ]qÀ®cq]w …................ BIp¶p.

7. temI¯nse FÃm `mjIfntebpw  A£c§sf {]Xn\n[m\w sN¿m³
Ignbp¶ tImUnwKv k{¼Zmb¯nsâ t]cv ]dbpI.

8. NnÓhpw aqeyhpw cq]¯nÂ Hcp kwJybpsS s\Käohv NnÓ¯nsâ _näv
.................. BIp¶p. kwJy t]mknäohv BsW¦nÂ NnÓ¯nsâ _näv ........
BIp¶p.

eLp D]\ymk tNmZy§Ä

1. Umäbpw hnhchpw X½nepÅ hyXymk§sfgpXpI?

2. ¹kv h¬ AUvanjsâ At]£t^md¯nÂ \n§fpsS hyàn-KXhnhc§fpw
kvIqfpIfptSbpw {Kq¸pIfptSbpw sXcsªSp¸pw AS§nbncn¡p¶p.

F. {]thi\ {]hÀ¯\§fnse Umäbpw hnhchpw Xnc¨dnbpI.

_n. e`n¡p¶ hnhcw At]£Itcbpw kvIqÄ A[nImcItfbpw
klmbn¡p¶Xv F§s\bmWv?

kn. Umä t{]mkknwKnÂ DÄs¸« {]hÀ¯\§Ä FgpXpI.

3. Umä t{]mkknwKnÂ I¼yq«À a\pjyt\¡mÄ anIhv Im«p¶Xv F§s\?

4. Umä t{]mkknwKnÂ kw`cW LSI¯nsâ {]m[m\yw hniZoIcn¡pI.

5.   I¼yq«dnse C³]p«v bqWnänsâ {]hÀ¯\§Ä ]«nIs¸Sp¯pI.

6. ZznXob kw`cWw I¼yq«dn\v Bhiyapt­m?  \n§fpsS D¯cw
\ymboIcn¡pI.

7. I¼yq«dnÂ I¬t{SmÄ bqWnänsâ {]m[m\yw FgpXpI?

8. kn ]n bp (CPU) hnsâ  {]hÀ¯\¯nÂ sa½dn bqWnäv F§s\
klmbn¡p¶p?

amXrI tNmZy§Ä
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9. "I¼yq«À ASnaIfpw, a\pjyÀ DSaIfpamIp¶p'. \n§Ä CXpambn
tbmPn¡p¶pt­m? ImcWw hyàam¡pI.

10. I¼yq«dnsâ khntijXIÄ ]«nIs¸Sp¯pI.

11. I¼yq«À _lpapJ b{´amIp¶p F§s\?

12. I¼yq«dnsâ khnti jXIfnÂ ØntcmÕmlw F¶ ]Zw sIm­v
AÀ°am¡p¶sX´v?

13.  Umä {]Xn\n[m\w \nÀhNn¡pI.

14. kwJym\ k{¼Zmbw F¶mÂ F´v? GsX¦nepw \mev kwJym\ k{¼Zmbw
]«nIs¸Sp¯pI.

15. Xmsg sImSp¯ncn¡p¶ t{iWnIfnse hn«pt]mb ]Z§Ä Is­¯pI.

F.  (101)2, (110)2, (111)2, ........., ...........

_n. (15)8, (16)8, (17)8, ..........., ...........

kn. (18)16, (1A)16, (1C)16 , ..........., ...........

16. I¼yq«À sa½dnbnÂ Umä {]Xn\n[m\w sN¿p¶Xn\v ss_\dn kwJym\
k{¼ZmbamWv D]tbmKn¡p¶Xv F´psIm­v?

17. XmsgsImSp¯ncn¡p¶ ZikwJyIsf X¯pey ss_\dn kwJybnte¡v amäpI.

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

18. XmsgsImSp¯ncn¡p¶ ss_\dnkwJyIsf X¯pey ZikwJybnte¡v amäpI.

F. (1011)2 _n. (111001)2 kn. (1000001)2 Un. (110001110)2

C. (1111.111)2

19. XmsgsImSp¯ncn¡p¶ ZikwJyIsf HIvSentebv¡pw slIvkmsU-
knaentebv¡pw amäpI.

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

20. XmsgsImSp¯ncn¡p¶ ss_\dnkwJyIsf HIvSente¡pw slIvkmsU-
knaentebv¡pw amäpI.

F. (1011)2 _n. (101001)2 kn. (11100011)2 Un. (110001110)2

C. (10000010001)2

21. XmsgsImSp¯ncn¡p¶ HIvSÂ kwJyIsf ZikwJybnte¡v amäpI.

F. (57)8 _n. (101)8 kn. (77)8 Un. (245)8 C. (1205)8

22. XmsgsImSp¯ncn¡p¶ slIvkm sUknaÂ kwJyIsf ZikwJybnte¡v
amäpI.

F. (2 A)16, _n. (101)16 kn. ( AB)16, Un. (1F8)16, C. (ABC)16,
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23. XmsgsImSp¯ncn¡p¶ HIvSÂ kwJyIsf ss_\dnbnte¡pw slIvkm
sUknaentebv¡pw amäpI.

F. (67)8 _n. (123)8 kn. (167)8 Un. (745)8 C. (1054)8

24. XmsgsImSp¯ncn¡p¶ slIvkmsUknaÂ kwJyIsf ss_\dnbnte¡pw
HIvSentebv¡pw amäpI.

F. (7 F)16, _n. (207)16 kn. ( AB)16, Un. (9F)16, C. (ABC)16,

25. (X)2=(Y)8=(Z)16=(28)10  F¦nÂ X, Y, Z F¶nh I­p]nSn¡pI.

26. XmsgsImSp¯ncn¡p¶ kwJyIsf AhtcmlW {Ia¯nÂ FgpXpI.

F. (101)16, _n. (110)10 kn. ( 111000)2, Un. (251)8

27. I¼yq«À sa½dnbnÂ ]qÀWkwJyIsf {]Xn\n[m\w sN¿p¶ coXnIÄ
Fs´Ãmw.

28. XmsgsImSp¯ncn¡p¶ kwJyIsf NnÓhpw aqeyhpw coXnbnÂ {]nX\n[m\w
sN¿pI.

F. þ19, _n. +69, kn. þ97 Un. þ127

29. XmsgsImSp¯ncn¡p¶ kwJyIsf H¶nsâ ]qcI coXnbnÂ {]nX\n[m\w
sN¿pI.

F. þ24, _n. 69, kn. þ100 Un. þ127

30. XmsgsImSp¯ncn¡p¶ kwJyIsf c­nsâ ]qcI coXnbnÂ {]nX\n[m\w
sN¿pI.

F. þ33, _n. +71, kn. þ111 Un. þ127

31. -þ83s\ aäv aq¶v kwJym\ k{¼Zmb§fpw {]Xn\n[m\w sN¿pI.

32. NnÓhpw Afhpw coXnbnÂ {]nXn\n[m\w sNbvX (10011001)2 sâ ZikwJy
ImWpI.

33. Hcp ZikwJysb 32 _näv I¼yq«dnÂ F§s\ {]nX\n[m\w sN¿p¶p.
hniZoIcn¡pI.

34. I¼yq«À sa½dnbnÂ A£c§sf {]Xn\n[m\w sN¿m\pÅ coXnIÄ
GsXÃmw?

35. BkvIn (ASCII),  CkvIn  (ISCII) F¶nhsb Ipdn¨v eLp Ipdns¸gpXpI.

36. A£c§sf {]Xn\n[m\w sN¿p¶XnÂ bq\ntImUv (unicode) sâ {]m[m\yw
Npcp¡n hnhcn¡pI.
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D]\ymk tNmZy§Ä

1. _m¦nsâ {]hÀ¯\§Ä DZmlcWamsbSp¯v Umä t{]mkknwKnsâ  hnhn[
L«§fnÂ AS§nbn«pÅ {]hÀ¯\§Ä Npcp¡n hnhcn¡pI.

-2. Nn{X¯nsâ klmbt¯mSpIqSn I¼yq«dnsâ {]hÀ¯\ LSI§sf Ipdn¨v
hniZoIcn¡pI.

3. Xmsg ]dbp¶ kwJyIsf amâ nk FIvks]msWâ v coXnbnÂ FgpXpI.

F. (1011.101)2 _n. (65356)10 kn. ( A5F)16 Un. (67.4)8

C. (763.452)10

4.   I¼yq«À sa½dnbnÂ kwJyIsf {]Xn\n[m\w sN¿p¶ coXnIsf Ipdn¨v
Npcp¡n hnhcn¡pI.

5. I¼yq«À sa½dnbnÂ A£-c§sf {]Xn\n[m\w sN¿p¶ coXnIsf Ipdn¨v
Npcp¡n hnhcn¡pI.



C¶s¯ temI¯p I¼yq-«-dp-Ifpw AXnsâ D]-
tbm-K-§fpw \ap¡p ]cn-Nn-X-am-Wv. \ÂIp¶
\nÀtZi-§Ä-¡\pk-cn¨v Umä kzoI-cn-¡p-Ibpw
t{]mkÊv sNbvXv Hu«v]p«v {]ZÀin-¸n-¡pIbpw
sN¿p¶ thK-X-tb-dnb Hcp Ce-Ivt{Sm-WnIv D]-
I-cWamWv I¼yq-«À. Hcp I¼yq-«À knÌ-¯nsâ
ASn-Øm\ cq]IÂ-¸-\-bpsS Ah-tem-I\w C u
]mT-`m-K¯v Ah-X-cn-¸n-¡p-¶p. Hcp I¼yq-«À
knÌ¯nsâ hnhn[ LSI-§Ä F§s\ {Iao-
I-cn-¡-s¸-«n-cn-¡p¶p F¶pw, Hcp {]tXyI Npa-
Xe \nÀÆ-ln-¡m³ GsXÃmw {]hÀ¯-\-§Ä
\S-¯p¶p F¶pw ChnsS NÀ¨ sN¿p-¶p. Hcp
I¼yq-«-dn\v {][m-\-ambpw c­v LS-I-§-fm-Wp-Å-
Xv þ lmÀUvsh-bdpw tkm^vävsh-bdpw Hcp I¼yq-
«À kwhn-[m-\-hp-ambn _Ô-s¸« FÃm `uXnI
L-SI-§-tfbpw lmÀUvsh-bÀ F¶v kqNn-¸n-
¡p¶p. Hcp \nÀ±njvS {]hr¯n sN¿p¶ lmÀUv-
sh-b-dn-\pÅ Hcp Iq«w \nÀt±-i-§-fmWv tkm^väv-
shbÀ. \nXy-Po-hn-X-¯nse GsX-¦nepw {]iv\w
I¼yq-«À D]-tbm-Kn¨v ]cn-l-cn-t¡­n hcp-t¼mÄ,
hnh-c-§Ä Dev]m-Zn-¸n-¡p-¶-Xn-\m-h-iy-amb
Umäsb t{]mkkv sN¿p-¶-Xn-\pÅ {]hÀ¯-\-
§Ä Nn«-s¸-Sp-t¯-­-Xp-­v. hnhn[ lmÀ-Uvsh-
bÀ LS-I-§Ä Ah-X-cn-¸n-¡p-¶p. AXn\p tijw
Ce-Ivt{Sm-WnIv thÌv, Ah-bpsS \nÀamÀ-Ö\
coXn-IÄ, lcnX I¼yq-«n-§nsâ Bibw F¶n-
h- hnh-cn-¡p-¶p. ]n¶oSv hnhn-[-X-c-¯n-epÅ

I¼yq«À knÌ-¯nsâ
`mK-§Ä

2

{][m\ Bib§Ä

$ lmÀUvsh-bÀ
# t{]mkÊÀ
# aZÀt_mÀUv
# s]cn-s^-d-ep-Ifpw t]mÀ«p-Ifpw
# sa½dn þ {]mY-anI sa½dn, ZznXob

sa½dn
# C³]p«v Hu«v]p«v D]-I-c-W-§Ä

$ Cþ-thÌv
$ lcnX I¼yq-«nwKv
$ tkm^vävvshbÀ

# knÌw tkm^vävvsh-bÀ (Hm¸-td-
änMvknÌw, `mj t{]mk-ÊdpIÄ,
bq«n-enän  tkm^vävshbÀ)

# B¹n-t¡-j³ tkm^vävvsh-bÀ
(s]mXp D]-tbm-Kw, {]tXyI D]-
tbmKw)

# kzX{´ Hm¸¬ tkmgvkv tkm^vävsh-
bÀ Bi-b-§fpw

# {^osh-bdpw sjbÀsh-bdpw
# DS-a-Øm-h-Im-i-apÅ tkm^vävsh-bÀ

(Proprietary software)

$ lyqa¬shbÀ/ssehvsh-bÀ
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tkm^vävshb-dp-I-fp-sS hni-Z-amb Xcw-Xncnhpw \ÂIn-bn-cn-¡p-¶p. Hm¸¬ tkmgvkv,
{^osh-bÀ, sjbÀ shbÀ, DS-a-Øm-h-Im-i-apÅ tkm^vävsh-bÀ F¶n-h-bpsS Bi-
b-§sf¡pdn¨pw \½Ä NÀ¨ sN¿p-¶p.

2.1 lmÀUvsh-bÀ 2.1 lmÀUvsh-bÀ 2.1 lmÀUvsh-bÀ 2.1 lmÀUvsh-bÀ 2.1 lmÀUvsh-bÀ (Hardware)
lmÀUvsh-bdpw tkm^vSvsh-bdpw AS-§p-¶-Xm-Wv I¼yq-«À kwhn-[m\w F¶v \ap-
¡-dnbmw. sXm«dnbm³ Ignbp¶Xpw ImWm³ km[n-¡p-¶-Xp-amb I¼yq-«-dnsâ ̀ mK-
§-fmWv lmÀUvsh-bÀ F¶ ]Zw sIm­p-t±-in-¡p-¶Xv. am{XaÃ CeIvt{Sm sa¡m-
\n-¡Â LSI§fpw CXnÂ DÄs¸Sp¶p. I¼yq-«-dnsâ {]hÀ¯\ ̀ mK§Ä lmÀUv-
sh-bÀ LS-I-§-fp-ambn _Ô-s¸-«n-cn-¡p-¶p. \ap¡v C u {]hÀ¯\ LS-I-§sf
]cn-N-b-s¸-Smw.

2.1.1. t{]mk-ÊdpIÄ (Processors)

I¼yq-«-dnÂ FÃm IW-¡p-Iq-«-ep-IÄ
\S-¯p-¶Xpw bpàn-]-c-amb Xocp-am-
\-§Ä FSp-¡p¶Xpw aäp {]hÀ¯-
\-§Ä GtIm-]n-¸n-¡p-¶Xpw CPU
BsW-¶v \mw Ignª A[ym-
b¯nÂ ]Tn-¨ph-tÃm. CPU hnsâ
{]hÀ¯\w I¼yq-«-dnsâ sam¯-¯n-
epÅ {]I-S-\s¯ \nÀ®-bn-¡p-¶p. CPU F¶-Xv Hcp Câ-t{K-äUv kÀIyq«v (IC)
]mt¡Pv BWv. CXv Zi-e£¡W-¡n\v {Sm³knÌ-dpIfpw A\p_-Ô-L-S-I-§fpw
IqSn-tNÀ¶ Hcp knen-¡¬ Nn¸mWvv. CXn-s\- ssat{Im-s{]m-k-ÊÀ F¶vhn-fn-¡p¶p.
Nn{Xw 2.1 Â Nne I¼-\n-I-fpsS t{]mk-ÊdpIÄ ImWn-¨n-cn-¡p-¶p. I¼yq«-dnse
{][m\ t_mÀUmb aZÀ t_mÀUnse henb tkm¡-äp-ambmWv CPU km[m-c-W-
bmbn _Ôn-¸n-¨n-cn-¡p-¶Xv. CPU {]hÀ¯n-¡p-t¼mÄ [mcmfw Xm]w ]pdw-XÅp¶-
Xp-sIm­v ^m\pw loäv kn¦pw DÄs¸« IqfnwKv knÌw CXnÂ LSn-¸n-¨n-cn-¡p-¶p.
km[m-c-W-ambn D]-tbm-Kn-¡p¶ t{]mk-Ê-dp-I-fmWv CâÂ tImÀ i3, tImÀ  i5, tImÀ
i7, AMD Quadcore XpS-§n-b-h.

Nn{Xw 2.1: hnhn-[-Xcw t{]mk-Ê-dp-IÄ

FÃm I¼yq-«-dp-I-fnepw Hcp t¢m¡v D­v. AXv \nÀt±-i-§Ä \nÀÆ-ln-¡p¶ \nc¡v {Iao-
Icn¡p-¶p. Hmtcm \nÀt±-ihpw \nÀÆ-ln-¡m³ CPU hn\v Hcp \nÝnX F®w t¢m¡v
Sn¡p-IÄ (t¢m¡v Bhr-¯n) Bh-iy-am-Wv. t¢m¡nsâ thKX IqSp-t¼mÄ, kn.]n.-bp.-
hn\v Hcp sk¡â nÂ IqSp-XÂ \nÀtZ-i§Ä \nÀÆ-ln-¡p-hm³ km[n-¡pw. asämcp LSIw

Nn¸nsâ cq]-L-S-\-bmWvv. Hcp kabw t{]mk-Ê-dn\v t{]mkÊv sN¿p-hm³ Ign-bp¶ _näp-I-fpsS
kwJysb word size F¶v hnfn-¡p-¶p. hnhn[ word size DÅ t{]mk-ÊdpIÄ D]-tbm-Kn-¡-s¸-Sp-
¶p. (DZm-l-cWw 8-bit, 16-bit, 32-bit, 64-bit XpS-§n-b-h)
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CPU hn\v DÅnse kw`-cW Øe-§-fmWv cPn-Ì-dp-IÄ, aäv sa½-dn- ̀ mK-§tf-¡mÄ
thK-¯nÂ AXnse DÅS¡s¯ CPU hn\v D]-tbm-Kn-¡m³ Ign-bpw. \nÀt±-i§fpw
Umäbpw XmÂ¡m-en-I-ambn kw`-cn-¡m-\pÅ Øe-amWv cPnÌ-dpIÄ. Ch sa½-dn-
bpsS `mK-a-Ã. F¶mÂ I¼yq-«-dn\v thKX {]Zm\w sN¿p¶ {]tXyI kw`-cW
Øe-§-fmWv. cPn-ÌdpIÄ {]hÀ¯n-¡p-¶Xv I¬t{SmÄ bqWn-änsâ \nÀt±-im-\p-
k-c-W-am-Wv. Umäbpw \nÀtZ-i-§fpw tiJ-cn¨v hfsc thK-¯nÂ Acn-¯-sa-änIv
AYhm temPn-¡Â {]hÀ¯-\-§Ä \nÀÆ-ln-¡m³ Ch klm-bn-¡p¶p. t{]m{Km-
ansâ IrXy-\nÀÆ-lWw CXv thK-¯n-em-¡p¶p. CPU hn\pÅnse {][m-\-s¸« cPn-
Ì-dp-IÄ Xmsg sImSp-¡p-¶p.

i. AIyp-ap-te-äÀ (Accumulator): Acn-¯-sa-änIv Bâ v temPnIv bqWn-änsâ (ALU)
Hcp ̀ mK-amWv AIyp-ap-te-äÀ. Acn-¯-sa-änIv temPn-¡Â {]hÀ¯-\-§Ä \nÀÆ-
ln-¡p-t¼mÄ AXnsâ ^e-§Ä kq£n-¡m³ C u cPn-Ì-À D]-tbm-Kn-¡p-¶p.
CXns\ cPn-ÌÀ A F¶pw hnfn-¡mdp-­v.

ii. sa½dn A{UÊv cPn-ÌÀ (MAR):  Umä kw`-cn-¡-s¸-tS-­tXm AsÃ-¦nÂ
Fhn-sS -\n-¶mtWm hos­-Sp-¡-s¸-tS-­Xv B sa½dn semt¡-jsâ hnemkw
kq£n-¡p¶ cPn-Ì-dmWv sa½dn A{Ukv cPn-ÌÀ.

iii. sa½dn _^À cPn-ÌÀ (MBR):  Umäm t{]mk-Ên-§n-\p-th­n t{]mk-ÊÀ
FSp-¡p-¶tXm t{]mk-kn-§n-\p-tijw sImSp-t¡­tXm Bb Umä- XmÂ¡m-
en-I-ambn kq£n-¡p¶ cPn-Ì-dmWv sa½dn _^À cPn-ÌÀ.

iv. C³kv{S-£³ cPn-ÌÀ (IR):  GXv \nÀt±-i-amtWm s{]mk-ÊÀ \nÀÆ-ln-t¡-
­Xv, B \nÀt±iw kq£n¨psh¡p¶ cPn-Ì-dmWv C³kv{S-£³ cPn-ÌÀ.

v. t{]m{Kmw Iu­À (PC): t{]mk-ÊÀ ASp-¯-Xmbn \nÀÆ-ln-t¡­ \nÀt±-i-
¯nsâ sa½dn hnemkw kq£n-¡p¶ cPn-Ì-dmWv t{]m{Kmw Iu-­À.

2.1.2 aZÀt_mÀUv  (Motherboard)

s{]mk-Êdpw AXn-t\mSv A\p-_-Ôn¨pÅ {][m-
\-s¸« LS-I-§fpw AS-§n-bn-«pÅ henb
{]nâUv kÀIyq«v t_mÀUmWv aZÀ-t_mÀUv
(PCB). sa½-dn, {Km^nIvkv ImÀUv, ku­v ImÀUv
XpS§n-bpÅ kÀIyq«v t_mÀ-Up-IÄ Bh-iym-
\p-k-cWw th­n-h¶mÂ DÄs¸-Sp-¯m\pÅ
FIvkv]m³-j³ tÉm«p-IÄ CXn-ep-­v. (Nn{Xw
2.2 t\m¡p-I) aZÀt_mÀUv \nÀº-Ô-ambpw
t{]mk-Ê-dn\v A\p-tbm-Py-am-bn-cn-¡-Ww.

2.1.3 s]cn^depIfpw t]mÀ«p-Ifpw  (Peripherals and ports)

Hcp I¼yq«À knÌ¯nsâ IgnhpIÄ sa¨s¸Sp¯p¶¯n\p th­n AXpambn
_Ôn¸n¨n«pÅ D]IcW§fmWv s]cn^depIÄ. _mly D]IcW§sf I¼yq«-

Nn{Xw 2.2:  aZÀt_mÀUv
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dpambn _Ôn¸n¡p¶Xn\v aZÀt_mÀ-
Unse t]mÀ«pIÄ D]tbmKn¡p¶p.
I¼yq«À knÌ¯nse hnhn[ t]mÀ«p-
IÄ Nn{Xw 2.3 Â ImWn¡p¶p. C³]p«v
D]IcW§Ä, Hu«v]p«v D]IcW§Ä,
_mly kw`cW D]IcW§Ä, Bi-
b-hn\nab D]IcW§Ä F¶nh s]cn-
^depIfnÂ DÄs¸Sp¶p. hoUntbm
{Km^nIvkv Atd  (VGA), sF._n.Fw.
t]gv-kWÂ knÌw/2 (PS/2), bqWnth-
gvkÂ kocnbÂ _kv (USB), CXÀs\äv,
ssl sU^\nj³ aÄ«naoUnb CâÀ-
t^kv (HDMI) F¶n§s\ aZÀt_mÀ-
UnÂ e`y-amb hnhn[ t]mÀ«pIfneqsS _mly D]IcW§Ä aZÀt_mÀUpambn
Bibhn-\nabw \S¯p¶p. t]gvkWÂ I¼yq«dpIfnÂ D]tbmKn¡p¶ Nne
t]mÀ«pIÄ \ap¡v t\m¡mw.

a. kocnbÂ t]mÀ«v-

Hcp kocnbÂ t]mÀ«v/kocnbÂ I½yqWnt¡-
j³ t]mÀ«v Hcp kab¯v Hcp _näv Umä hoXw
Ab¡p¶p. ]gb I¼yq«dpIfnÂ tamUw, aukv
AsÃ¦nÂ Iot_mÀUv t]mepÅ D]IcW§Ä kocnbÂ t]mÀ«pIfneqsSbmWv
_Ôn¸n¨ncp¶Xv (Nn{Xw 2.4 ImWpI). kocnbÂ tI_nfpIÄ \nÀ½n¡p¶Xn\v
sNehv IpdhmWv, AtXmsSm¸w CâÀs^d³knÂ \n¶pw kwc£Ww \ÂIpIbpw
sN¿p¶p. F¶mÂ thKX hfsc IpdhmbXn\mÂ PS/2, USB apXemb thKXtbdnb
t]mÀ«pIÄ kocnbÂ t]mÀ«pIÄ¡v ]Ic¡mcmIp¶p.

b. ]mceÂ t]mÀ«v-

]mceÂ t]mÀ«pIÄ¡v Htckabw \nch[n _näv
Umä Htc kabw Ab¡pIbpw kzoIcn¡pIbpw
sN¿mw. kocnbÂ t]mÀ«nt\¡mÄ thKXbpÅ-XmWv- ]mceÂ t]mÀ«v-. I¼yq«dns\
{]nâÀ AsÃ¦nÂ kvIm\dpambn _Ôn-¸n¡phm³ ]mceÂ t]mÀ«v- D]tbmKn¡p¶p.
Hcp I¼yq«À knÌ¯nse ]mceÂ t]mÀ«v-
Nn{Xw 2.5 Â ImWn¡p¶p.

c. USB t]mÀ«v-

D]IcW§Ä X½nÂ DbÀ¶ thKXbnÂ
Umä hn\nabw km[yam¡p¶ Hcp t]mÀ«v-
BWv bqWnthgvkÂ kocnbÂ _kv (USB).

 Nn{Xw 2.3: t]mÀ«pIÄ

 Nn{Xw 2.4:  kocn-bÂ t]mÀ«v

 Nn{Xw 2.5: ]mc-eÂ t]mÀ«v

Nn{Xw 2.6: bp.F-kv._n t]mÀ«p-IÄ
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DbÀ¶ _m³UvhnUvXv Umä ssIamä¯nsâ thKX hÀ[n¸n¡p¶p. {lkz Zqct¯-
¡pÅ Umä hn\nab¯n\mbn CXv D]tbmKn¡p¶p. Iot_mÀUv, aukv, {]nâÀ,
kvIm\À, ̂ vfmjv s{sUhv, _mly lmÀUv UnkvIv apXemb D]IcW§sf _Ôn¸n-
¡p¶Xn\mbn USB t]mÀ«v D]tbmKn¡p¶p. hnhn[ Xcw USB t]mÀ«pIÄ Nn{Xw
2.6 Â ImWn¡p¶p. USB t]mÀ«pIfpsS {][m\ KpW§Ä Xmsg ]dbp¶hbmWv:

_mly D]IcW§fnte¡v sshZyptXmÀÖw \ÂIp¶Xn\v USB t]mÀ«pIÄ¡v
Ignbpw. Cu kmt¦XnIhnZy _mly lmÀUv UnkvIv, ^vfmjv s{sUhv, tUm¦nÄ
XpS§nbh hnIkn¸ns¨Sp¡m³ ImcWambn. samss_Â t^mWpIÄ, Sm_veäpIÄ,
em]vtSm¸pIÄ XpS§nb D]IcW§fnÂ CXv D]tbmKn¡p¶p.

D]IcW§Ä {]hÀ¯n¡pt¼mÄ t]mepw USB
D]IcW§Ä _Ôn¸n¡pIbpw hntÑZn¡pIbpw
sN¿mw.

d. LAN t]mÀ«v-

CXÀs\äv t]mÀ«v, s\ävhÀ¡v IW£³, s\ävhÀ¡v
t]mÀ«v F¶n§s\bpw, tem¡Â Gcnb s\ävhÀ¡v
(LAN)  t]mÀ«v Adnbs¸Sp¶p. Hcp hbÀ D]tbmKn¨pv Hcp I¼yq«dns\ s\ävhÀ-
¡pambn _Ôn¸n¡phm³ LAN t]mÀ«v D]tbmKn¡p¶p. LAN t]mÀ«pIfnÂ tI_n-
fpIÄ _Ôn¸n¡p¶Xn\pÅ Hcp AwKoIrX IWIväÀ BWv cPnÌÀUv Pm¡v
RJ45 (Nn{Xw 2.7 ImWpI).

e. PS/2 t]mÀ«v-

Iot_mÀUv, aukv F¶nh _Ôn¸n¡p¶Xn\v CâÀ-\m-
jWÂ _nkn\kv sajo³kv (IBM)  I­p]nSn¨ {]tXyI
Xcw t]mÀ«pIfmWv t]gvkWÂ knÌw/2 (PS/2) t]mÀ«p-
IÄ. (Nn{Xw 2.8 ImWpI). C¯c¯nepÅ t]mÀ-«pIÄ¡v
thKX hfsc IpdhmWv. Ct¸mÄ Chbv¡v ]I-cw USB
t]mepÅ thKXtbdnb t]mÀ«pIÄ D]tbmKn¨p hcp¶p.

f. HmUntbm t]mÀ«v-

kv]o¡À, ssat{Imt^m¬ apXembh HmUntbm D]Ic-
W§sf _Ôn¸n¡phm³ HmUntbm t]mÀ«pIÄ D]tbm-
Kn¡p¶p. Nn{Xw 2.9 -Â ImWn¨ncn¡p¶ aq¶v sNdnb
IW-ÎdpIÄ Chsb _Ôn¸n¡p¶Xn\mbn D]tbmKn-
¡p¶p:

i. sse³ C³ þ iÐw C³]p«v (samss_Â sse³ Hu«v-, sF t]mUv XpS§nb
HmUntbm D]IcW§fnÂ \n¶pw)

Nn{Xw 2.7:  LAN t]mÀ«pw RJ45

Nn{Xw 2.8:  PS/2 t]mÀ«v

Nn{Xw 2.9:  HmUntbm t]mÀ«v



60

2. I¼yq«dnsâ knÌ¯nse `mK§Ä

ii. sse³ Hu«v- þ ]pdt¯¡pÅ iÐw (_mly kv]o¡dpIfnte¡v \n§fpsS
]nkn-bnÂ \n¶pÅ iÐ Hu«v]p«v IWÎv sN¿p-
¶Xn\v)

iii. ssa¡v C³ - -þ ssat{Imt^m¬ C³]p«v t]mÀ«v-

g. hoUntbm {Km^nIvkv Atd  (VGA) t]mÀ«v-

sF_nFw hnIkn¸ns¨Sp¯ Hcp P\{]nb AwKoIrX {]ZÀi\ t]mÀ«mWv VGA.
I¼yq«À Hcp tamWnädpamtbm s{]mPÎdpamtbm _Ôn¸n¡p¶Xn\v VGA t]mÀ«v
D]tbmKn¡p¶p. Nn{Xw 2.10 Â ImWp¶Xpt]mse aq¶p hcnIfnembn 15 ]n¶pIÄ
VGA IWÎdn\p­v.  800 x 600 sdkeyqj\pÅ kq¸À VGA (SVGA) BZyw
hnIkn¸ns¨Sp¯p. ]n¶oSv 1024 x 768 sdkeyqj\pÅ FIvkvsä³UUv {Km^nIvkv
Asd (XGA) ]pd¯nd¡n. Hcp tamWnäÀ GXv sdkeyqj³ ]n´pW¡p¶p F¶Xv
]cnKWn¡msX, km[mcWbmbn Ahsb VGA F¶v hnfn¡p¶p.

h. ssl sU^\nj³ aÄ«naoUnb CâÀt^kv  (HDMI) t]mÀ«v-

Hcp tI_nÄ aptJ\ DbÀ¶ sU^\nj³ hoUntbmbpw
H¶ne[nIw Nm\Â HmUntbmIfpw ]IÀ¯m³ IgnhpÅ
Hcp UnPnäÂ IW£³ BWv HDMI (Nn{Xw 2.11). A\temKv
tI_nfpIÄ D]tbmKn¨v CtX Imcyw sN¿m³, \ap¡v
At\Iw hoUntbm, HmUntbm tI_nfpIÄ _Ôn¸nt¡-
­Xp­v.

2.1.4 sa½dn (Memory)

Umätbm, \nÀt±-i-§tfm, ^e§tfm XmÂ¡m-en-I-amtbm Ønc-amtbm kq£n¨p
hbv¡m-\pÅ Øe-amWv sa½-dn. sa½-dnsb c­mbn Xcw-Xn-cn-¨n-cn-¡p-¶p. {]mY-
anI sa½dn, ZznXob sa½dn. aZÀt_mÀUnÂ ØnXn sN¿p-¶Xpw t{]mk-Ê-dp-ambn
t\cn«v _Ô-s¸-Sp-¶-Xp-amb sa½-dn-bmWv {]mY-anI sa½-dn. Ønc-ambn hnh-c-§Ä
kqjn-¡m³ D]-tbm-Kn-¡p-¶Xpw t{]mk-Ê-dp-ambn {]mY-anI sa½-dn-bn-eqsS am{Xw
hnh-c-§Ä ssIam-dp-¶-Xp-amb sa½-dn-bmWv ZzoXnb sa½-dn. sa½-dnsb Ipdn¨v IqSp-
XÂ ]Tn-¡p-¶-Xn\v ap¼mbn sa½dn Af-¡p¶ bqWn-äp-Isf a\-kn-em-¡mw. Xmsg-
]-d-bp-¶-h-bmWv Cu Af-hnsâ GI-I-§Ä.

ss_\dn UnPnäv = 1 _näv 1 MB (saKm ss_äv)= 1024 KB
1 \n_vÄ = 4 _näv 1 GB (PnKm-ss_äv)  = 1024 MB
1 ss_äv = 8 _nävkv 1 TB (sSdm ss_äv) = 1024 GB
1 KB (Intem ss_äv) = 1024 ss_ävkv 1 PB (s]äm ss_äv) = 1024 TB

a. {]mY-anI sa½dn

{]mY-anI sa½dn F¶Xv skan-I-­-IvSÀ sa½-dn-bm-Wv. CXns\ CPU t\cn«v ssI-
Imcyw sN¿p¶p. CXn\v Umä hfsc thK-¯nÂ Ab-¡p-¶-Xn\pw kzoI-cn-¡p-¶-

Nn{Xw 2.10:  VGA t]mÀ«v

Nn{Xw 2.11:  HDMI t]mÀ«v
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Xn\pw Ign-hp-­v. 3 Xc-¯n-epÅ sa½-dn-bmWv CXnÂ DÄs¸-«n-cn-¡p-¶-Xv. Ah dmw,
tdmw, Iymjv sa½dn F¶n-h-bm-Wv.

i. dm³Uw BIvkkv sa½dn (RAM)

ssat{Im s{]mk-Êdn\v Umä kw`-cn-¡m\pw Xncn-s¨-
Sp¡m\pw km[n-¡p¶ RAM F¶ {]mY-anI sa½dn
Nn{Xw 3.6 Â ImWn-¨n-cn-¡p-¶p. RAM \pÅnÂ Umä
FhnsS \n¶v thW-sa-¦nepw ti-J-cn-¡mt\m Xncn-
s¨-Sp-¡mt\m km[n-¡pw. CPU s{]mkÊv sN¿p¶
Um-ätbm \nÀt±-i-§tfm dman-\p-ÅnÂ \nÀ_-Ô-ambpw
D­mbncn-¡-Ww. sshZypX _Ôw \ne-¡p-t¼mÄ
dman-\p-ÅnÂ AS-§n-bn-cn-¡p-¶-sXÃmw \jvS-s¸-Sp-¶p.
AXn-\mÂ dmw Hcp AØn-c-sa-½-dn-bmWv dmansâ
kw`-c-W-tijn km[mcW PnKm-ss_änemWv ]d-bm-
dp-Å-Xv.

F{X am{Xw thK-¯nÂ Umä sa½-dn-bnÂ kw`-cn-¡p¶p/Xncn-s¨-Sp-¡p¶p F¶-XmWv
dmansâ thKX sIm­p-t±-in-¡p-¶-Xv. CXv Af-¡p-¶Xv saKm slÀSvknÂ BWv
(MHz). Hcp I¼yq-«À {]hÀ¯n-¨p-sIm-­n-cn-¡p-t¼mÄ AXnse dmanÂ Xmsg ]d-bp-
¶h D­m-bn-cn¡pw.

1. Hm¸-td-änwKv knÌw

2. \ne-hnÂ D]-tbm-Kn-¨v sIm­n-cn-¡p¶ B¹n-t¡-
j³ tkm^vSvshbÀ

3. s{]mkÊv sNbvXp-sIm-­n-cn-¡p¶ Umä

ii . doUv Hm¬en sa½dn (ROM)

ROM F¶Xv Ønc-amb sa½-dn-bm-Wv. AXnÂ \n¶v
Umä hos­-Sp-¡p-hm³ am{Xta Ign-bq. CXnsâ DÅS¡w
Ffp-¸-¯nÂ amäm³ km[n-¡n-Ã. sshZypXn _Ôw \ne-
¨mepw CXnse DÅ-S¡w amªp t]mImsX \ne-\nÂ¡p-¶p. BIOS F¶ t]cnÂ
Adn-b-s¸-Sp¶ Hcp {]tXyI _q«v A¸v  (boot up) t{]m{Kmw tdmanÂ AS-§n-bn-cn-¡p-
¶p. ROM Nn¸mWv Nn{Xw 2.13 Â ImWn-¨n-cn-¡p-¶-Xv. I¼yq-«À Hm¬ sN-¿p-t¼mtgm
"_q«v A¸v' sN¿p-t¼mtgm Cu tkm^vävshbÀ {]hÀ¯n-¡p-¶p. CXv I¼yq-«-À
lmÀUvshb-dns\ ]cn-tim-[n-¡p-Ibpw Hm¸-td-änw§v knÌ¯ns\ sa½-dn-bn-te¡v
sIm­p-h-cn-Ibpw sN¿p-¶p. ROM sâ Nne ]cn-jvI-cn¨ cq]-§Ä Xmsg-sIm-Sp-¡p-
¶p.

1. t{]m{Km-a-_nÄ doUv Hm¬en sa½dn (PROM) (Hcn-¡Â am{Xw t{]m{Kmw
sN¿s¸-Sp¶ sa½-dn-bmWnXv)

Nn{Xw 2.12 RAM  t]mÀ«v

Nn{Xw 2.13 ROM Nn¸v
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2. Ctd-k-_nÄ t{]m{Km-a-_nÄ doUv Hm¬en sa½dn (EPROM) - (AÄ{Sm-h-b-eäv
tdUn-tb-j³ D]-tbm-Kn¨v ambv¨v ho­pw Fgp-Xm³ Ign-bp¶ sa½-dn-bm-Wn-Xv)

3. Ce-Iv{Sn-¡en Ctdk_nÄ t{]m{Km-a-_nÄ doUv Hm¬en sa½dn (EEPROM)
(sshZypXn D]tbmKn¨v ambvNv ho­pw FgpXm³ Ignbp¶ sa½dnbmWnXv.)

]«n-I- 2.1 Â dmansâbpw tdman-sâbpw Xmc-Xayw sImSp-¯n-cn-¡p-¶p.

iii.  Iymjv sa½dn

s{]mk-Ê-dn-sâbpw dman-sâbpw (AY-hm sabn³ sa½-dn-bp-sSbpw) CSbv¡v DÅ sN-
dpXpw thK-X-tb-dn-b-Xp-amb sa½-dn-bmWv Iymjv sa½-dn. CS-bv¡nsS Bh-iy-ambn
hcp¶ Umä-bpw, \nÀt±-i-§fpw CS-¡me ̂ e-§fpw thK-¯nÂ FSp-¡p-hm³th­n
Iymjv sa½-dn-bnÂ kq£n-¡p¶p. t{]mk-ÊÀ dmanse Hcp semt¡-j\nÂ kw`-cn-
¡p-Itbm AXnÂ \n¶v Xncn-s¨-Sp-¡p-Itbm sN¿p-t¼mÄ BZyw Iymjv sa½dnbnÂ
Umä-bpsS Hcp tIm¸n Dt­m F¶v ]cn-tim-[n-¡p-¶p. A§n-s\bmsW¦nÂ s{]mk-
ÊÀ Iymjv sa½dnbnÂ \n¶pw CXv s]s«¶v hos­-Sp¡p¶p. dman-s\-¡mÄ thK-
¯nÂ Iymjv sa½dnbnÂ \n¶pw Umä- Xn-cn-s¨-Sp-¡p-¶p. dman-t\-¡mfpw hne-tbdnb-
XmWv Iymjv sa½-dn. CPU hnsâbpw aZÀt_mÀUn-sâbpw DÅn-epÅ Iymjv sa½dn
knÌ-¯nsâ {]I-S\w sa¨-s¸-Sp-¯p-¶-Xn\v klm-bn-¡p-¶p.

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

ZznXob sa½dn Ønc-amWvv. dmanÂ \n¶pw \n¶pw hyXy-kvX-am-bn, I¼yq-«dnsâ
sshZyp-X-_Ôw hntÑ-Zn-¨mepw Cu D]-I-c-W-§-fnÂ kw`-cn-¨n-«pÅ Umä Hcn-¡epw
\jvS-s¸Sp-¶n-Ã. ZznXob sa½dn dman-t\-¡mÄ kw`-c-W-tijn hfsc IqSp-XepÅ-
Xm-Wv. F¶mÂ CXn\v thKX Ipd-hm-Wv. t{]m{Kmapw Umäbpw CXnÂ kq£n-¡p-
¶ps­¦nepw t{]mk-Ê-dn\v Ahsb t\cn«v D]-tbm-Kn-¡m³ km[n-¡n-Ã. Hcp I¼yq-
«-dnÂ \n¶pw thsdm-cp I¼yq-«-dn-te¡v Umä-tbm, t{]m{Km-ap-Itfm ssIamäw sN¿m³

]«nI 2.1: RAM- ROM F¶n-h-bpsS Xmc-Xayw

doUv Hm¬en sa½dn (ROM)

$ CXn\v thKX Ipd-hm-Wv.

$ I¼yq-«À _q«v sN¿p-hm-\pÅ t{]m{Kmw
CXv kq£n-¡p¶p.

$ km[m-c-W-bmbn CXnÂ \n¶v Umä Xncn-
s¨-Sp-¡m³ am{Xta -km-[n-¡p-I-bp-Åq.

$ I¼yq-«À Hm^v B¡n-bmepw ROM se
DÅ-S¡w \jvSs¸Sm¯Xn\mÂ CsXmcp
-Ønc sa½-dn-bm-Wv.

dm³Uw BIvkkv sa½dn (RAM)

$ CXv tdman-t\-¡mÄ thKX IqSn-b-XmWv

$ I¼yq-«À {]hÀ¯n-¡p-t¼mÄ Umä-bpw,
A¹n-t¡-j³ t{]m{Kmapw Hm¸-td-änwKv
knÌhpw kq£n-¡p-¶p.

$ Umä-bpsS kw`-c-Whpw hos­-Sp-¡epw
CXv A\p-h-Zn-¡p-¶p.

$ I¼yq«À Hm^m¡nbmÂ CXnse DÅS-
¡w \jvS-s¸-Sp-¶-Xn-\mÂ CsXmcp AØn-
c-sa-½-dn-bm-Wv.
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ZznXob sa½dn 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-§-fpsS {][m\ Xcw Xncn-hp-I-fmWv amá-än-Iv,
H]vän-¡Â, skan-I-­-IvSÀ sa½-dn F¶n-h.

i.  Im´nI kw`-c-W- D-]-I-c-W-§Ä (Magnetic storage devices)

Im´nI hkvXp-¡Ä te]\w sNbvX ¹mÌnIv tSt¸m saäÂ/¹mÌnIv UnkvtIm
BWv Im´nI kw`-cW D]-I-c-W-§-fmbn D]-tbm-Kn-¡p-¶-Xv. C u D]-I-c-W-§-
fnÂ Umä Im´n-Iambn sdt¡mÀUv sN¿-s¸-Sp-¶p. Umä Cu D]-I-c-W-§-fnÂ
\n¶pw D]-tbm-Kn-¡p-¶Xv doUv/ssdäv slUv D]-tbm-Kn-¨m-Wv. Nne {]i-kvX-amb
Im´nI kw`-cW D]-I-c-W-§-fmWv amáänIv tS¸pIÄ (Magnetic tapes),  lmÀUv
UnkvIpIÄ (Hard disks) XpS-§n-b-h.

Im´nI tS¸v (Magnetic tape)

`oaamb AfhnÂ Umä kw`cn¡p¶Xn\pÅ Hcp ]n´pWm kw`cW (_m¡v A]v)
D]IcWamWv amáänIv tS¸v. aäv Im´nI kw`cW D]IcW§sf At]£n¨v
Hcp bqWnäv Afhv tS¸nsâ hne XmcXtay\ IpdhmWv.

Nn{Xw 2.14: amáänIv tS¸pw AXnse Umä t»m¡pIfpw

t\À¯ Im´nI ]ZmÀYw ]qinb I\w Ipdª Hcp tS¸v AS§p¶ BteJ\
am[yaw BWnXv. A\temKv Umätbm UnPnäÂ Umätbm BteJ\w sN¿m³
CXp]tbmKn¡mw. Hcp doUv/ssdäv slUv D]tbmKn¨v tS¸nsâ hoXnbv¡v æIpdpsI
s{^bnapIfmbmWv Umäm kw`cn¡p¶Xv. C¯cw s{^bnapIsf Hcpan¨v tNÀ¯v
t»m¡pIÄ AYhm sdt¡mÀUpIfm¡n amäpIbpw Nn{Xw 2.14 Â ImWn¨ncn-¡p¶Xp-
t]mse Ahsb Kym¸pIfneqsS aäv t»m¡pIfnÂ \n¶v thÀXncn¨v \nÀ¯pIbpw
sN¿p¶p.

amáänIv tS¸v Hcp HmUntbm Imkäv t]mse A\p-hÀ-¯\ kao]\ ssienbnepÅ
(sequential access mode) am[yaw BbXn\mÂ, AXnÂ Hcp UmäbpsS Øm\w
Is­¯m³ IqSpXÂ kab-saSp¡pw. DZm-lcWambn, tS¸nse 100þmas¯
sdt¡mÀUv th-Wsa¦nÂ AXn\v ap¼nepÅ 99 sdt¡mÀUpI-fneq-sSbpw IS¶p
t]mtb aXnbm-hq. tS¸v am[ya¯nsâ kw`cW tijn sSdm-ss_äpIfnemWv kqNn¸n-
¡p-¶Xv.

lmÀUv UnkvIv

lmÀUv UnkvIv F¶Xv s]mSn IS¡m¯ s]«n¡pÅnÂ DÅS¡w sNbvXn«pÅ
Im´nI ]ZmÀYw ]qinb teml¯InSpIfmWv. lmÀUv UnkvIpIÄ¡v hfsc
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DbÀ¶ kw`cW tijnbpw DbÀ¶ Umäm hn\nab
\nc¡pw Ipdª kao]\ kabhpw (access time)
BWqÅXv. CXv IqSpXÂ imizXhpw F¶mÂ
]nghpIÄ¡v km[yXbnÃm¯XpamWv. I¼yq«-
dpIfnÂ kÀhkm-[mcWambn D]tbmKn-¡p¶
ZznXob kw`cW D]Ic-WamWnXv.

Hcp lmÀUv UnkvInÂ Ht¶m AXne[nItam Xme-
§Ä (platters) AS§nbncn¡pw. Hmtcm Xme¯nepw
Hcp {]Xe¯n\v H¶v F¶ IW¡nÂ c­v doUv/
ssdäv slUpIfp­mIpw. Umä kw`cn¡p¶Xn\mbn
Nn{Xw 2.15 Â ImWp¶Xpt]mse Hcp kao]\ Ic-
¯nÂ (access arm) LSn¸n¨n«pÅ sNdnsbmcp
hnZypXv Im´nI (eletcromagnetic) doUv/ ssdäv slUv
UnkvInsâ {]Xe¯nse sNdnb ]pÅnIsf Im-´nI-
am¡p¶p. CtX hnZypXv Im´nI slUv Xs¶ ]n¶oSv
Cu ]pÅnIfnse Im´nI aÞew Xncn¨dn-bpIbpw
UnkvInÂ \n¶pw Umä XncnsI hmbns¨Sp¡pIbpw
sN¿p¶p. 

Xme¯nsâ {]Xe¯nÂ {Sm¡pIfnepw  skÎdpIfn-
epam-bmWv Umä kw`cn¡p¶Xv. Nn{Xw 2.16 Â ImWp¶Xpt]mse Hcp {]Xe¯nse
GItI{µ hr¯§sf {Sm¡pIÄ F¶pw {]Xe¯nse ss]þIjW§sf-t¸mse-
bpÅ ̀ mK§sf skÎdpIÄ F¶pw ]dbp¶p. UnkvInÂ {Sm¡pIfpw skÎdpIfpw
kÖam¡p¶ {]hÀ¯\s¯ UnkvIv t^mÀamänwKv F¶p ]dbp¶p.  CXn\pëtijw
am{Xsa doUv/ssdäv {]hÀ¯\§Ä Unkv-InÂ sN¿m³ IgnbpIbpÅp. t^mÀamäv
sN¿p¶ UnkvInÂ Umä Ds­¦nÂ AXv apgph\pw \ãs¸Spw.

Nn{Xw 2.16: Xmew (platter)

Tracks Sector

kw`cW tijn, thKX, kao]\ kabw F¶nhsb Bkv]Zam¡n lmÀUv UnkvIv
ss{UhpIsf hnebncp¯p¶p AYhm tdänwKv \S¯p¶p.

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

thKX : F{X thK¯nemWv UnkvIv Id§p¶Xv, Hcp an\n«nÂ
F{X XhW (rotations per  minute - rpm), km[mcWbmbn
5400 rpm / 7200 rpm

kao]\ kabw : UnkvInÂ \n¶pw Umä _näpIÄ FSp¡m³ th­n hcp¶
kabw (anÃn sk¡³UnÂ)

henb UnkvIpIsf bpàm\pkrXw (A`uXnIambn) hnhn[ `mK§Ä AYhm
hmey§fmbn (volumes)hn`Pn¡mhp¶XmWv. Cu hmey§Ä kzX{´ambncn¡pw,
AXp-sIm­p Xs¶ Ahsb shtÆsd t^mÀamäv sN¿m\pw km[n¡pw.

Nn{Xw 2.15:  lmÀUv UnkvIv
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ii. H]vän¡Â kw`cW D]IcW§Ä

Umä hmbn¡p¶Xn\pw FgpXp¶Xn\pw
(read and write) iàn Ipdª tekÀ
IncWw D]tbmKn¡p¶ Umä kw`-cW
am[yaamWv H]vän¡Â UnkvIv. hr¯m-
IrXnbnepÅ c­v ¹mÌnIv XInSpIÄ-
¡nSbnÂ XncpInh¨ncn¡p¶ hfsc
I\w Ipdª Hcp Aepan\nbw teml-
]mfn CXn\p­v. Nn{Xw 2.17 Â ImWp-
¶Xpt]mse XpSÀ¨bmb kÀ¸nfmIr-
Xn-bnÂ (spiral) IpgnIfpw \nc¶ {]Xe-
§fpambmWv (pits and lands) CXnÂ Umä tcJs¸Sp¯p¶Xv.
Cu IpgnIsfbpw {]Xe§sfbpw tekÀ IncWw ]qPy§fpw
(0)~H¶pIfpw (1) BbmWv hmbn¡p¶Xv. henb tXmXnepÅ
ChbpsS DXv]mZ\sNehv Ipdhmb-Xn\mÂ Ch {]Nmctadnb
ZznXob kw`cW am[yaamWv. CD, DVD, »q sd F¶nh {][m\
H]vän¡Â UnkvIp-IfmWv.  

tImw]mIväv UnkvIv (CD)

700 MB Umä hsc tiJcn¡m³ tijnbpÅ Hcp H]vän¡Â kw`cW am[yaamWv
tImw]mIväv UnkvIv. Hcp CD ss{Uhv CDbnÂ \n¶pw Umä hmbn¡p¶Xn\pw AXn-
tebv¡v FgpXp¶ Xn¶pw Nph¶ tekÀ IncWw D]tbmKn¡p¶p. c­v Xcw CD
Ifm¶pÅXv þ CD-R Dw CD-RW Dw. CD-RÂ ( CD--þsdt¡mÀU_nÄ) Hcp XhW Umä
FgpXm\pw F{X XhW thWsa¦nepw hmbn¡m\pw Ignbpw. F¶mÂ CD-RW
(CD-dossdä_nÄ) UnkvInÂ kw`cn¨ncn¡p¶ Umäsb Ft¸mÄ thWsa¦nepw
ambv¨v Ifbm\pw ho­pw FgpXm\pw km[n¡pw.

UnPnäÂ shÀkäbnÂ UnkvIv (DVD)

CD-ROM\v kam\amb, F¶mÂ AXnt\¡mÄ DbÀ¶ kw`cWtijnbpÅ
HcpêH]vän¡Â kw`cW am[yaamWv UnPnäÂ shÀkäbnÂ UnkvIv. Umä Bte-
J\w sN¿p¶Xn\v sNdnb Øm\§Ä D]tbmKs¸Sp¯nbmWv C u tijn ssIh-
cn¨ncn¡p¶Xv. Umä FgpXp¶Xpw hmbn¡p¶Xpw DVD ss{Uhv D]tbmKn¨mWv.
Cu {]hÀ¯\§Ä¡mbn ChnsSbpw Nph¶ tekÀ IncW§fmWv D]tbmKn¡p-
¶Xv. Hcp DVD bpsS kw`cW tijn 4.37 GB apXÂ 15.9 GB hscbmWv. {][m\ambpw
aq¶v Xcw DVD IfmWpÅXv þ DVD-ROM, DVD-RW, DVD-RAM.

DVD-ROM : DVD-doUv Hm¬en sa½dn CD-ROMIÄ t]mse {]hÀ¯n¡p¶p. çì

DVD-RW : DVD -do ssdä_nÄ Unkv¡pIfnÂ Ft¸mÄ thWsa¦nepw Umä ambv¨v
Ifbm\pw ]p\cmteJ\w sN¿m\pw km[n¡pw.

Nn{Xw 2.18: CD

Nn{Xw 2.17: CD, DVD, »qþtd UnkvIpIÄ þ æ
IpgnIfpw ]c¶ {]Xe§fpw
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DVD-RAM  : DVD-dm³Uw BIvkkv sa½dn Unkv¡pIfnÂ Umä BhÀ¯n¨v
BteJ\w sN¿m\pw ambv¨v Ifbm\pw km[n¡pw. DVD-RAM  LS\ ]n´pW¡p¶
I¼\nIÄ \nÀ½n¡p¶ D]IcW§Ä¡v am{Xsa Ch A\pKpWamhpIbpÅp.
CXns\ DVDþdossdä_nÄ Unkv¡pambn kmays¸Sp¯mhp¶XmWv, F¶mÂ Ah-
sb¡mÄ DbÀ¶ D]tbmK ImebfhpÅXpw ASp¯Sp¯v ambv¨v D]tbmKn¡mhp-
¶XpamWv.

DVD- 5 F¶dnbs¸Sp¶ Hcp km[mcW DVD 4.37 GB Umä kw`cn¡pw, F¶mÂ
DVD- 18 F¶dnbs¸Sp¶ Cc« hi§fpÅ Zzµ sebdpItfmSv IqSnb DVD 15.9GB
Umä kw`cn¡pw

»qþtd DVD

ssl sU^\nj³ (HD) hoUntbmIÄ  BteJ\w sN¿p¶Xn\pw ]p\cmteJ\w
sN¿p¶Xn\pw Ah ho­pw ImWp¶Xn\pambn hnIkn¸ns¨Sp¯ H]vän¡Â
UnkvIv LS\bmWv »qþtd. CXnÂ `oaamb AfhnepÅ Umä kw`cn¡m\mhpw.
CD/DVD kmt¦XnIhnZyIÄ FgpXp¶Xn\pw hmbn¡p¶Xn\pw Nph¶ tekÀ
IncW§fmWv D]tbmKn¡p¶sX¦nÂ »qþtd t^mÀamäv \oeþhbeäv tekdmWv
D]tbmKn¡p¶Xv. AXpsIm­mWv »qþtd F¶ t]cp­mbXpw. Nph¶ tekdns\
At]£n¨v \oeþhbeäv tekdn\v Ipdª XcwK ssZÀLyw (wave length) DÅ-
Xn\mÂ hfsc IrXyXtbmsS tekÀ Øm\§Ä tI{µoIcn¡m³ Ignbpw F¶-
XmWv CXv D]tbmKn¡p¶XpsIm­pÅ sa¨w. Umäsb IqSpXÂ ASp¡n
{IaoIcn¡m³ CXv klmbn-¡p¶p. AXpsIm­v
Xs¶ CD/DVD bpsS AtX hep¸sa DÅpsh-
¦nepw IqSpXÂ Umä CXnÂ kw`cn¡m\mIpw.
Hcp km[mcW DVD bpsS A©v aS§v kw`cW
tijn Chbv¡v \ÂIm\m-Ipw. GI sebÀ
UnkvIn\v 25 GB hscbpw Zzµ sebÀ UnkvIn\v
50 GB hscbpw kw`cn¡m\m-Ipw.

iii.  AÀ²NmeI kw`cWn (^vfmjv sa½dn)

Umä kw`cW¯n\mbn ^vfmjv ss{UhpIÄ EEPROM Nn¸pIÄ D]tbmKn¡p¶p.
AhbnÂ Ne\mßI `mK§Ä CÃm¯XpsIm­v Xs¶ Ah BLmXs¯
{]Xntcm[n¡p¶p. aäv ZznXob kw`c-Wn-Ifpambn
XmcXays¸Sp¯pt¼mÄ ^vfmjv sa½dn thKX-tbdnbXpw
imizXambXpamWv. hnhn[ Xcw ^vfmjv sa½dn-IÄ C¶v
e`yamWv.

USB ^vfmjv ss{Uhv

^vfmjv sa½dn AS§nbn«pÅ, \½psS XÅhncensâ hep¸-
apÅ Hcpê _mlykw`cW D]IcWamWv ̂ vfmjv ss{Uhv.
^vfmjv ss{UhpIÄ sIm­p\S-¡m-³ Ffp-¸hpw
]p\cmteJ\w km[y-ambhbpamWv. \nehnepÅ USB
ss{UhpIfpsS kw`cW tijn 2 GB apXÂ 32 GB hsc-
bmWv.

Nn{Xw 2.19 : ̂ vfmjv ss{Uhv

Nn{Xw 2.20: ̂ vfmjv sa½-dn-
ImÀUp-IÄ
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Nn{Xw 2.21: sa½dn t{iWn

^vfmjv sa½dn ImÀUpIÄ

asämcpXcw ^vfmjv sa½dnbmWv ^vfmjv sa½dn ImÀUv. Ah ]c¶Xpw GXm­v
2 mm I\¯nÂ 1 C©v X 0.75 C©v hep¸apÅXpamWv. \nehnepÅ sa½dn ImÀ-
UpIÄ¡v 1 GB apXÂ 32 GB hsc kw`cW tijnbp­v. ̂ vfmjv sa½dnbpsS sNdp
]Xn¸pIÄ skÂ t^mWpIÄ, Sm_veäpIÄ apXembhbnepw D]tbm-Kn-¡p¶p.çì
(Nn{Xw 2.20 {i²n¡pI). 1 mm Â Xmsg I\apÅ C u sNdnb ImÀUpIfpsS hep¸w
GXm­v 6 mm X 3 mm Bbncn¡pw.

I¼yq-«-dnÂ sa½-dn-bpsS {]m[m\yw
sXmgnem-fn-I-fpsS i¼fw Xbmdm¡m³ D]-tbm-
Kn-¡p¶ Hcp t] tdmÄ t{]m{Kmw ]cn-K-Wn-¡pI.
FÃm sXmgnemfn-I-fp-sSbpw Umä lmÀUv Unkv-
InÂ e`y-am-bn-cn-¡pw. Hmtcm sXmgn-em-fn--sbbpw
Ipdn¨pÅ hnh-c-§Ä dman-te¡v FSp-¡p-¶p.
AhnsS \n¶pw i¼fw IW¡p Iq«p-¶-Xn-\m-h-
iy-amb hnh-c-§-Ä (t_mW-kv, Ipd-bvt¡-­h
F¶n-h) Iymjv sa½-dn-bn-te¡pw FSp-¡p-¶p. F{X
aWn-¡qÀ tPmen sNbvXpsh¶pw AXn-\pÅ i¼-
fw F{X-bm-sW¶papÅ Umä _Ô-s¸« cPnÌ-dp-
Ifnte¡v amdp-¶p. I¬t{SmÄ bqWn-änÂ \n¶pÅ
\nÀt±-i-¯n-\-\pk-cn¨v tPmen sNbvX kabw ]cn-
K-Wn¨v ALU  i¼fw IW-¡m-¡p-¶p. (A[nI ka-
bw tPmen sNbvX-Xv, t_mW-kv F¶nh) Iymjv sa½dn-bnÂ \n¶pw cPn-Ì-dn-te¡v
amäp¶p. Hcm-fpsS i¼f¯nsâ IW-¡p-Iq-«-ep-IÄ CPU ]qÀ¯n-bm¡n Ign-bp-t¼mÄ
ASp¯ BfpsS hnh-c-§Ä ZznXob sa½-dn-bnÂ \n¶pw dman-te¡v sIm­p hcp-¶p.
Ahn-sS-\n¶v Iymjv sa½-dn-bn-te¡pw XpSÀ¶v cPn-Ì-dn-te¡pw F¯n-¡p-¶p.

kw`-c-W-ti-jn-bpsSbpw AXnsâ thK-X-bpsSbpw ASn-Øm-\-¯nÂ hnhn-[-Xcw
sa½-dn-I-fpsS Hcp t{iWn Nn{Xw 2.21 Â sImSp-¯n-cn-¡p-¶p.

hnhn[ Xcw Umä kw`-c-Wn-I-fpsS khn-ti-j-X-IÄ ]«nI 2.2 Â kw{K-ln-¨n-cn-¡p¶p.

kw`-cWw thKX kw`-c-W-tijn A\p-]m-XnI aqeywAØn-c-am-bXv
(Volatile)

cPn-ÌÀ AXn-thKw hfsc Ipdhv Gähpw IqSp-XÂ AsX

Iymjv IqSnb thKw Ipdhv hfsc IqSp-XÂ AsX

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

lmÀUv UnkvIv anX thKw hfsc IqSp-XÂ hfsc Ipdhv AÃ

]«nI 2.2:  hnhn-[-Xcw sa½-dn-I-fpsS khn-ti-j-X-I-fpsS Xmc-Xayw

lmÀUv
UnkvIv

dmw (RAM)

Iymjv

cPn-ÌÀ

thK
X
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F§-s\-bmWv cPn-ÌdpIfpw {]mY-anI sa½-dnbpw ZznXob sa½-dnbpw Hcp-an¨v Hcp
I¼yq-«-dnÂ {]hÀ¯n-¡p-¶sX¶v a\-kn-em-¡p-¶-Xn\v Xmsg-bpÅ DZm-l-cWw {i²n-
¡p-I.

ASp-¡-f-bnÂ kmeUv D­m-¡p-¶Xv F§-s\-sb¶v t\m¡mw.

$ kmeUv D­m-¡p-¶-Xn\v Bh-iy-amb ]¨-¡-dn-IÄ
kq£n-¡p-¶-Xn-\pÅ d{^n-P-tdäÀ

$ ]¨-¡-dn-IÄ \pdp-¡p-hm³ Bh-iy-amb ]eI sh-¡p-
hm-\pÅ tai

$ ]¨-¡-dn-IÄ sh¨v Acn-bp-hm-³ tai-taÂ sh¡p¶
]e-I.

$ GsXms¡ ]¨-¡-dn-IÄ Acn-bWw F¶-Xn\pÅ ]mNI Ipdn-¸v.

$ `mKn-I-ambn Acnª ]¨-¡-dn-IÄ ho­pw s Ndp-Xm-¡p-¶-Xn\v th­ntbm `mKn-I-ambn
Acnªv aäp ]¨-¡-dn-I-fp-ambn Iq«n-I-eÀ¯p-¶-Xn\v th­ntbm ]e-I-bpsS aqe-IÄ iq\y-
ambn kq£n¡-Ww.

$ kmeUv \¶mbn Cf-¡p-hm³ Bh-iy-amb ]m{Xw.

$ kmeUv D­m¡n Ign-ªmÂ AXv kq£n¨psh¡p-hm³ Bh-iy-amb {^nUvPnse Øew.

kmeUv D­m-¡p-¶-hn[w: d{^n-P-td-änÂ \n¶v ]¨-¡-dn-IÄ tai-¡p-taÂ F¯n-¡p-¶p. ]mNI
Ipdn-¸n\v A\p-k-cn¨v Nne ]¨-¡-dn-IÄ FSp¯v Acn-bp-¶ t_mIvknÂsh-¡p-I, apdn-¡p¶
t_mÀUnsâ Acn-In-te¡v Nne ]¨-¡-dn-IÄ XmÂ¡m-en-I-ambn amänhbv¡p-¶p. Ah sNdnb
IjW-§-fm-¡ p-¶p. ]IpXn apdn¨ IjW-§Ä XmÂ¡m-en-I-ambn ]e-I-bpsS aqe-bn-te¡v
amänh¡m-hp-¶-Xm-Wv. apdn-s¨-Sp¯ ]¨-¡-dn-IÄ ]m{X-¯nÂ  sh¡p I. Xo³ taibnÂ AXv
At¸mÄ hnX-cWw sN¿p-¶n-sÃ-¦nÂ d{^n-P-td-ä-dn-te¡v kq£n-¡p-I.

ChnsS d{^n-P-td-äÀ Hcp ZznXob kw`-cWn AYhm lmÀUv UnkvIv Bbn {]hÀ¯n-¡p¶p.
IqSp-XÂ ]¨-¡-dn-IÄ IqSp-XÂ Ime-t¯¡v kq£n¨p sh¡p-¶p. ]¨-¡dn Acn-bm-\p]-
tbm-Kn¨ tai I¼yq-«-dnsâ aZÀt_mÀUns\t]mse {]hÀ¯n¡p¶p. FÃm {]hÀ¯-\-§fpw
Ahn-sS-h-¨mWv \S-¡p-¶-Xv (I¼yq-«-dn-\p-Ån-ep-Å). IjWw \pdp-¡m-\pÅ t_mÀUmWv ALU

þ {]hÀ¯-\-§Ä \S-¡p-¶Xv Ahn-sS-bmWv. ]mNI Ipdn-¸mWv I¬t{SmÄ bqWnäv þ apdn-
t¡­ ]e-I-bnÂ F´mWv s Nt¿-­Xv (ALU)  F¶v CXnÂ ]dbp¶p. tai-¸p-ds¯ Hgnª
`mK-amWv dmw s]s«¶v FSp-¡p-¶-Xn-\p-th­n FÃm ]¨-¡-dn-Ifpw d{^n-P-td-ä-dnÂ \n¶v FSp¯vv
(Counter top)  tai-¸p-d¯v sh¡p-¶p. ChnsS ]¨-¡-dn-IÄ d{^n-P-td-ä-dnÂ \n¶pw (disk) FSp-
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2.1.5 C³]p«v/Hu«v]p«v D]IcW§Ä (Input/Output devices)

]pdw temIhpambn Bibhn\nabw \S¯m³ IgnbnsÃ¦nÂ I¼y q«À sIm­v Hcp
{]tbmP\hpanÃ. I¼yp«dpambn D]tbmàmhn\v kwhZn¡m³ C³]p«v/Hu«v]p«v
D]IcW§Ä BhiyamWv. Npcp¡n¸dªmÂ, C³]p«v D]IcW§Ä I¼yp«dn\v
Umäbpw \nÀt±i§fpw \ÂIpIbpw, Hu«v]p«v D]IcW§Ä I¼yp«dnÂ \n¶pw
hnhc§Ä XncnsI \ÂIpIbpw sN¿p¶p. C u D]IcW§sf CPUhpambn _Ôn-
¸n¡p¶Xv hnhn[ t]mÀ«pIfneqsStbm hbÀsekv kmt¦XnIhnZybneqsStbm Bbn -
cn¡pw. Ch CPUhn\v ]pd¯v ØnXnsN¿p¶Xn\mÂ s]cn^depIÄ F¶v Adnb -
s¸Sp¶p.

a. C³]p«v D]IcW§Ä

I¼yp«dn\v Umä \ÂIm³ C³]p«v D]IcWw D]tbmKn¡p¶p. I¼yp«dpw D]tbm -
àmhpw X½nepÅ Bibhn\nabw km[yam¡p¶ D]IcWw F¶pw CXns\ \nÀÆ -
Nn¡mhp¶XmWv. Nne C³]p«v D]IcW§sf hniZambn ]cnNbs¸Smw.

kzbw hne-bn-cp¯mw

1. I¼yq«-dnse AXn-th-K-X-bpÅ sa½-dn-bmWv 

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

3. F´mWv Iymjv sa½dn?

4. t{]m{Kmw Iu­À cPn-Ì-dnsâ D]-tbm-K-sa´mWv?

5. HDMI  F¶mÂ F´mWv?

¡p-¶-Xn-t\-¡mÄ thK-¯nÂ tai-¸p-d¯p \n¶v FSp-¡m³ km[n¡pw, F¶mÂ IqSp-XÂ Af-
hnÂ, Ipsd t\cw sh¨n-cn-¡m³ km[n-¡p-I-bn-Ã. `mKn-I-ambn apdn¨ ]¨-¡-dn-IÄ XmÂ¡m-en-
I-ambn h¨n-cn-¡p¶ ]e-IbpsS aqe-IÄ cPn-Ì-dpIÄ¡v Xpey-amWv. Cu aqe-IfnÂ h¨n-cn-
¡p¶ ]¨-¡-dn-IÄ hfsc thK-¯nÂ FSp-¡m³ km[n¡pw, F¶mÂ IqSp-XÂ t\cw sh¨n-
cn-¡m³ km[n-¡p-I-bn-Ã. kmeUv sh¨n-cn-¡p¶ ]m{Xw Iymjv sa½dn t]mse-bm-Wv. CXv ]e-I-
bpsS aqe-bnÂ XmÂ¡m-en-I-ambn amä-s¸-Sp¶ apdn¨ ]¨-¡-dn-IÄ kqjn¡p¶Xnt\m (AhnsS
IqSp-XÂ Ds­-¦nÂ), kmeUv Xncn¨v d{^n-P-td-ä-dn-te¡v sh¡p-¶-Xn-t\m (Umä Xncn¨v
UnkvInte¡v sh¡p-¶-Xp-t]m-se) A-sÃ-¦nÂ Un¶À tS_n-fn-te¡v sh¡p¶Xnt\m BWv.
(Hu«v]p«v Bbn Umä Hu«v]p«v D]-I-c-W-¯n-te¡v \ÂIp¶-Xp-t]m-se).-
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i. Iot_mÀUv

kÀhkm[mcWamb Hcp C³]p«v D]IcWamWv Iot_mÀUv. A£c§fpw kwJy -
Ifpw hnhn[ NnÓ§fpw C³]p«v sN¿p¶Xn\v CXv D]tbmKn¡p¶p. \mw Hcp Io
AaÀ¯pt¼mÄ Iot_mÀUv AXnse A£c¯n\v X¯peyamb ASCII tImUv
D­ m¡n I¼yp«dn\v \ÂIpw. 1986Â bpFkv ]pd¯nd¡nb Iot_mÀUn\v 101 IoIÄ
D­ mbncp¶p. QWERTY cq]tcJ F¶dnbs¸Sp¶ Hcp LS\bmWv AXn\pÅXv.
Iot_mÀUnsâ CSXphi¯v apIfnembn ImWp¶ BZys¯ Bdv A£c§sf
Hcpans¨Sp¯mWv Cu t]cv cq]s¸Sp¯nbXv (Nn{Xw 2.22).

Nn{Xw 2.22: Iot_mÀUv LS\

Iot_mÀUqIsf htbÀUv F¶pw hbÀsekv F¶pw c­mbn  Xncn¡mw. htbÀUv
Iot_mÀUpIsf kocnbÂ, PS/2 t]mÀ«v D]tbmKnt¨m USB t]mÀ«v D]tbmKnt¨m
BWv CPUhpambn _Ôn¸n¡p¶Xv. F¶mÂ hbÀsekv Iot_mÀUpIsf I¼y q-
«dpambn _Ôn¸n¡p¶Xn\v C³{^msdUv XcwK§tfm tdUntbm {^oIz³kn Xcw -
K§tfm »qSq¯v kt¦Xtam Bbncn¡pw D]tbmKn¡p¶Xv. ssI¸nSnbnsemXp -
§p¶Xpw IqsS sIm ­ p \S¡mhp¶Xpamb Iot_mÀUpIfpw C¶v e`yamWv. GsX -
¦nepsamcp {]Xe¯nÂ Iot_mÀUnsâ LS\ ]Xn¸n¡mhp¶ tekÀ Iot_mÀ -
UpIÄ t]msebpÅ \hbpK Iot_mÀUpIÄ hnIk\¯nsâ ]mXbnemWv.

ii. aukv

I¼yp«À kv{Io\nse IÀkdnsâ Øm\s¯ kqNn -
¸n¡p¶ ssI¸nSnbnsemXp§p¶ Hcp sNdnb C³]p«v
D]IcWamWv aukv. Hcp ]c¶ {]Xe¯ntem aukv
]mUntem \o¡n-s¡m­v IÀkdnsâ Øm\w amäm³
CXn\v Ignbpw. aukn\v km[mcmWbmbn Ht¶m
AXne[nItam _«WpIfpw Hcp Dcpf³ N{Ihpw (kv -
t{ImÄ hoepw) D­v  kv{Io³ Zriys¯ ew_amtbm
XncÝo\amtbm \o¡p¶Xn\mWv kvt{ImÄ hoÂ D]tbmKn¡p¶Xv. t_mÄ aukv,

Nn{Xw 2.23: aukv
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H]vän¡Â aukv, tekÀ aukv F¶n§s\ ]eXcw aukpI fp­v.  t_mÄ aukv
{]hÀ¯n¡p¶Xv AXnsâ Nph«nepÅ Hcp tKmf¯nsâ Ne\XXz¯nsâ ASnØm -
\¯nemWv. F¶mÂ H]vän¡Â aukv LED D]tbmKn¨pw tekÀ aukv tekÀ
civanIÄ D]tbmKn¨pamWv Ne\KXn a\knem¡p¶Xv. aäv aukpIsf At]£n¨v
tekÀ aukn\v kq£vaXe Ne\§Ä km[yamIpw. htbÀUv aukv I¼yp«dpambpÅ
Bibhn\nab¯n\v kocnbÂ, PS/2, USB t]mÀ«pIÄ D]tbmKn¡pt¼mÄ hbÀsekv
aukpIÄ tdUntbm XcwK§Ä {]tbmP\s¸Sp¯p¶p.

iii. sseäv s]³

t]\bpsS cq]¯nepÅ Hcp Nq ­ p]IcWamWv sseäv
s]³. CXnsâ A{K¯nÂ {]Imi {]Xn{]hÀ¯\w \S -
¯p¶ Hcp LSIap ­v. Cu ̀ mKw kv{Io\nÂ hbv¡pt¼mÄ
AhnsSbpÅ {]Imiw Xncn¨dnbpIbpw A§s\ kv{Io -
\nÂ t]\bpsS Øm\w FhnsSbmsW¶v I¼yp«dn\v a\ -
knem¡m³ km[n¡pIbpw sN¿p¶p. kv{Io\nÂ t\cn«v
hcbv¡m³ Ignbpsa¶Xv sseäv t]\bpsS Hcp ta·bmWv.
I¼yp«d[njvTnX cq]IÂ]\bv¡pw (I¼y q«À Fbn -UUv
Unssk\nwKn\pw - CAD) Nn{Xw hcbv¡p¶Xn\pw F©n\obÀamcpw IemImc -·mcpw
hkv{Xme¦mcw sN¿p¶hcpw CXv D]tbmKn¡p¶p.

iv. S¨v kv{Io³

kv{Io\nÂ kv]Àin¨psIm ­v  I¼y q«dnÂ hnhn[
{]hÀ -̄\§Ä \S¯m³ D]tbmàmhn\v kuIcyw
Hcp-¡p¶ C³]p«v D]IcWamWv S¨v kv{Io³. Nne
I¼y q-«dpIÄ, Sm_vseäpIÄ, kvamÀ«v t^mWpIÄ
apXem-bhbnÂ  kv]Àin-¨p-sIm­v  {]hÀ¯\£ -
aamIp¶ kv{Io\pI fp­v.  ssÌekv D]tbmKn¨mÂ
Iptd¡qSn kq£vaamb kv]Ài\w km[yamIpw.
sdbnÂth tÌ -j\pIfnse C³^Àtaj³
_q¯pIfnepw (Information kiosk) FänFw Iu ­dp Ifnepw S¨v kv{Io\pIfmWv C³]p«v
D]IcWambn D]tbm -Kn¡p¶Xv.

v. {Km^nIv Sm_vseäv

Hcp Cet{ÎmWnIv Fgp¯v {]Xehpw AXnsegpXm³ D] -
tbmKn¡p¶ Hcp {]tXyI Xcw t]\bpw AS§p¶XmWv
{Km^nIv Sm_vseäv. km{¼ZmbnI D]IcW§Ä D]tbm -
Kn¨v hcbv¡p¶Xpt]mse Ne\§fpw {]hÀ¯\§fp -
apÅ {Km^nIv Nn{X§Ä \nÀ½n¡p¶Xn\v IemImc·mÀ
CXv D]tbmKn¨p hcp¶p. CXnse t]\ aÀ±þ{]Xn{] -hÀ-
¯\ tijnbpÅXmWv. Sm_vseänt·epÅ ZrVtam

Nn{Xw 2.24 : sseävs]³

Nn{Xw 2.25 : S¨v kv{Io³

Nn{Xw 2.26 : {Km^nIv Sm_vseäv
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arZpthm Bb aÀ±¯n\v {Km^nIvkv t{]m{KmanÂ hyXykvX hoXnbnepÅ {_jv
hcIÄ kwPmXam¡m³ Ignbpw.  

vi. S¨v ]mUv

sIm­p\S-¡m-³ Ffp-¸apff (portable) I¼yp«dpIfnepw
_mly (external) Iot_mÀUpIfnepw  Nq­ p]IcWambn
S¨v ]mUp-]tbm -Kn¡p¶p. Hcp auknsâ km¶n[yanÃmsX
Xs¶ aukv t]mbnâÀ \o¡phm³ CXv klmbn¡p¶p.
S¨v ]mUnse ]c¶ {]Xe¯neqsS hncÂ \o¡nbmWv
CXv {]hÀ¯n -̧ n -¡p¶Xv. {]Xe¯nse hncensâ
\o¡¯n\\pkcn¨v kv{Io -\nÂ IÀkdn\v Øm\amäw
kw`hn¡pw. kv]Ài\{]Xe -̄n\v Xmsgbmbn ¢n¡nwKv
km[yam¡p¶ c­v _«WpIfpw S¨v ]mUn ep­v.

vii. tPmbvÌn¡v

hoUntbm sKbnapIÄ Ifn¡p¶Xn\pw ]cnioe\ A\pIcW -
§fpw (training simulators) tdmt_m«pIsf \nb{´n¡p¶Xn\pw
km[mcWbmbn D]tbmKn¨p hcp¶ C³]p«v D]IcWamWv
tPmbv Ìn¡v. Nq­ p]IcW§fmbpw tPmbvÌn¡pIfpw aäv sKbnw
\nb{´tWm]IcW§fpw D]tbmKn¡m dp­v. tPmbvÌn¡n\v
GXv Znibnte¡pw Nen¸n¡m³ Ignbp¶ Hcp ew_Z Þp­v.
CXp]tbmKn¨v hoUntbm sKbnanse hkvXp¡sf \nb{´n¡m -
\pw kv{Io\nse IÀkÀ Nen¸n¨v sa\phnÂ e`yamIp¶ Hm]v -
j\pIfnÂ \ap¡v th ­ Xv ASbmfs¸Sp¯m\pw km[n¡pw. CXnsâ apIfnepÅ
_«¬ D]tbmKn¨v ASbmfs¸Sp¯n h¨ncn¡p¶ Hm]vj³ XncsªSp¡mw. 

viii.  ssat{Imt^m¬

I¼y q«dpambn Hcp ssat{Imt^m¬ _Ôn¸n¨mÂ AXn -
tebv¡v iÐw C³]p«v sN¿mw. km[mcWbmbn e`n -
¡p¶ A\temKv cq]¯nepÅ iÐw CXv kzoIcn¨v
AXns\ UnPnäÂ cq]¯ntebv¡v amäp¶p. C§s\
amänb iÐs¯ Fs´¦nepw kwkvIcWw \S¯p¶ -
Xnt\m XncnsI tIÄ¸n¡p¶Xnt\m th ­ n kw`cn¨p

hbv¡mhp¶XmWv. I¼y q«dnepÅ kv]o¨v sd¡ánj³ tkm^v ävhbÀ D]tbmKn¨v
C³]p«v sN¿p¶ iÐ¯nse sSIvÌv kw`cn¨v thÀUv t{]mkknwKn\p th ­ nbpw
D]tbmKn¡mw. Hcp thmbnkv sd¡ánj³ t{]m{Kman\v C³]p«v iÐs¯ I¼y q«dn\v
a\knemIp¶ \nÀt±i§fm¡n amäm\pw km[n¡pw.

Nn{Xw  2.27 : S¨v]mUv

Nn{Xw  2.28: tPmbvÌn¡v

Nn{Xw  2.29 : ssat{Im-t^m¬
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ix. kvIm\À

Nn{X§tfm sSIvtÌm t]msebpÅ hnhc§sf ISem -
knÂ \n¶pw kzoIcn¨v UnPnäÂ cq]¯ntebv¡v amän
FUnänwKn\pw aäpambn I¼yq«dn\v \ÂIp¶ D]IcW -
amWv kvIm\À. Nn{X¯nsâ KpW\nehmcw kvIm\dnsâ
hntÇjWs¯ AYhm angnhns\ (resolution) B{ibn¨ncn -
¡p¶p. kvIm³ sN¿s¸Sp¶ Nn{X¯nsâ sdkeypj³
tcJs¸Sp¯p¶Xv tUm«vkv ]À C©v (Dots Per Inch - DPI)
F¶ AfhvtImÂ D]tbmKn¨mWv. DPI IqSpt´mdpw
sdkeypj\pw sa¨s¸«Xmbncn¡pw. ^vfmäv s_Uv, joäv ^oUv, lm³UvslÂUv
F¶o hIt`Z§fnÂ kvIm\dpIÄ e`yamWv. joäv ̂ oUv kvIm\dn\v Hcp joäv am{Xsa
kvIm³ sN¿m³ Ignbp; F¶mÂ ^vfmäv s_Un\v Hcp ]pkvXI¯nÂ \n¶pÅ
t]PpIsf kvIm³ sN¿m³ Ignbpw. ]s£ ^vfmäv s_Uv kvIm\dpIÄ sIm­p\S-
¡m³ Ffp-¸-aÃ .  lm³UvslÂUv kvIm\dpIÄ Ffp-¸-¯nÂ sIm­p\S-¡m-\m-hp-
sa-¦nepw kvIm\nwKv \S¯m³ CXns\ D]tbmàmhv Xs¶ t]PneqsS \o¡Ww.

kvIm³ sN¿s¸Sp¶ sSIvÌns\ Hm]vSn¡Â IymcÎÀ sd¡ánj³ (Optical Character
Recognition - OCR) tkm^vävshbÀ D]tbmKn¨v Xncn¨dnbpIbpw, sSIvÌv FUnäÀ
D]tbmKn¨v Bhiyamb Nn«s¸Sp¯epIÄ \S¯m³, AXns\ DNnXamb sSIvÌv
t^mÀamäntebv¡v amäpIbpw sN¿p¶p. anI¨ OCR k{¼Zmb§Ä¡v sshhn[yamÀ¶
A£c hSnhpIfnepÅXpw {]nâ v cq]¯nepÅXpw Bb sSIvÌv Xncn¨dnbm³ Ignbp -
sa¦nepw ssIs¿gp¯p {]XnIÄ hmbn¡m³ ]et¸mgpw km[n¡mdpanÃ. B¡ptdäv
OCR SDK, lnµn OCR tkm ^vävshbÀ, A£c aebmfw OCR apXembh OCR tkm -
^vävshbdpIÄ¡v DZmlcW§fmWv.

x. H]vän¡Â amÀ¡v doUÀ (OMR)

{]nâ v sNbvX Hcp t^mdw kvIm³ sNbvXv ap³ \nÝb -
{]ImcapÅ Øm\§fnse ASbmf§Ä hmbn¨v
Ah I¼y q«dnÂ tcJs¸Sp¯p¶XmWv OMR km -
t¦XnIhnZy. aÄ«n¸nÄ tNmbnkv tNmZy§fS§p¶
H_vPIväohv ssS¸v ]co£Ifnepw tNmZymhenIfnepw

tcJs¸Sp¯p¶ {]XnIcW -
§Ä DbÀ¶ IrXyX -tbmsS-bpw
Gähpw thK -̄nepw ]cn -tim[n¡p¶Xn\v CXv ^e{]Z -ambn
hn\ntbmKn¡p¶p. aÂkc ]co£IfpsS aqey -\nÀ®bw
\S¯m³ km[mcW D]tbmKn¨v hcp¶ OMR joämWv Nn{Xw
2.32- Â sImSp¯ncn¡p¶Xv. D¯c§Ä tcJ -s¸Sp¯p¶Xn -\mbn
IpanfbpsS BIrXnbnepÅ (bubble shaped) Hm]v-j\pI -fm-
bncn¡pw AXnÂ \ÂInbncn¡p¶Xv. ]co£mÀ -YnIÄ icnbmb

Nn{Xw . 2.30: kvIm\À

Nn{Xw. 2.31 :  H]vän¡Â amÀ¡v doUÀ

Nn{Xw  2.32: OMR joäv
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D¯cs¯ kqNn¸n¡p¶ Ipanf (bubble) t]\tbm s]³kntem D]tbmKn¨v Idp¸n -
¡Ww. doUÀ (Nn{Xw 2.31) C u ASbmfw Xncn¨dnbpIbpw A\ptbmPyamb
tkm^vävshbdp]tbmKn¨v aqey\nÀ®b¯n\mbn I¼yp«dntebv¡v C³]p«v sN¿p -
Ibpw sN¿p¶p. IrXyXbmÀ¶ ^ew e`n¡m³ KpWta·bpÅ t]¸À D]tbmKn -
¡pIbpw AXnÂ IpanfIÄ IrXyambn hn\ykn¡pIbpw thWw.

xi. _mÀ tImUv/Izn¡v sdkvt]m¬kv (QR)tImUv doUÀ

Hcp kwJysb kqNn¸n¡m\mbn hyXykvX I\¯nepw AI -
e¯nepw ew_ambn ASp¡nh¨ncn¡p¶ Hcp Iq«w hcI -
fmWv _mÀtImUv F¶dnbs¸Sp¶Xv. C¯cw _mÀ tImUp -
IÄ {]Xn\n[m\w sN¿p¶ Umäsb C³]p«v sN¿m\p] -
tbmKn¡p¶ D]IcWamWv _mÀtImUv doUÀ (Nn{Xw 2.33).
ISIfnÂ Ffp¸¯nÂ _nÂ X¿mdm¡p¶Xn\v km[\§ -
fpsS hnehnhcw e`n¡m³ Ahbnse tImUpIÄ kvIm³
sN¿p¶Xv \n§Ä I­n-«p-­m-hpw. km[mcWbmbn CXn\pth ­n  ssIbnÂ ]nSn¡m -
hp¶ kvIm\dpIÄ AYhm doUdpIÄ D]tbmKn¡p¶p. Iymadbpw {]tXyIXcw
tkm^vävshbdpaps­ ¦nÂ samss_Â t^mWpw _mÀtImUv doUdmbn D]tbm -
Kn¡mw.

_mÀtImUpIÄ¡v GXm ­v kam\amWv QR tImUpIÄ. _mÀ -
tImUv GIam\amsW¦nÂ QR tImUv Nn{Xw 2.34þÂ ImWp¶Xp-
t]mse Zznam\amWv. AXpsIm­v Xs¶ QR tImUn\v _mÀtIm -
Uns\ At]£n¨v IqSpXÂ Umä kw`cn¡m\mIpw. sh_vsskäv
URLIÄ, km[mcW sSIvÌv, t^m¬ \¼À, CþsabnÂ hnemkw
F¶nhsbms¡ QR tImUnÂ kw`cn¡mw. Hcp _mÀtImUv doUÀ
AsÃ¦nÂ Iymadbpw Bhiyamb tkm^vävshbdpapÅ sam -

ss_Â t^m¬ D]tbmKn¨v QR tImUnse hnhcw hmbn¨v I¼yp«dn\v \ÂIm -
hp¶XmWv.

xii . _tbmsa{SnIv sk³kÀ

a\pjysâ AZznXobamb imcocnI khntijXIÄ hfsc
IrXyambn Xncn¨dnbm³ Ignbp¶ Hcp  D]IcWamWv _tbm -
sa{SnIv sk³kÀ. CXv Hcp hyànbpsS A\\yXsb Xncn¨ -
dnbp¶Xn\pw ]cntim[n¡p¶Xn\pw sXfnbn¡p¶Xn -
\pambn AbmfpsS imcocnI khntijXIfmb hnceS -
bmfw, t\{X]Sew, IrjvWaWn XpS§nbhsb D]tbmKn -
¡p¶ _tbmsa{SnIv hyhØbpsS Hcp LSIamWv. AÀ²-
Nm-eI sk³kÀ, H]vän¡Â sk³kÀ, AÄ{Smku ­v sk³kÀ F¶n§s\
{][m\ambpw aq¶v Xcw _tbmsa{SnIv sk³kdpI fp­v. Hcp hnceSbmf (Finger
print) sk³kdmWv Nn{Xw 2.35þÂ ImWp¶Xv.

Nn{Xw 2.33 :
_mÀtImUv doUÀ

Nn{Xw  2.34: QR tImUv

Nn{Xw  2.35:
_tbm-sa-{SnIv sk³kÀ
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xiii. kvamÀ«v ImÀUv doUÀ

Umä kw`cn¡m\pw hn\nabw sN¿m\pw Ignbp¶ Hcp
¹mÌnIv ImÀUmWv kvamÀ«v ImÀUv. Cu Umäm ImÀ-
UnÂ Hcp sa½dnbpw ssat{Imt{]mkkdpw AS§n -
bncn¡p¶p. shdpsamcp sa½dn ImÀUmsW¦nÂ AXv
Umä kw`cn¡m³ am{Xsa D]bpàam h pIbpÅp;
F¶mÂ AXnÂ ssat{Imt{]mkkdpw IqSnbp s­-
¦nÂ B sa½dnbnÂ Umä Iq«nt¨À¡phm\pw Bhiy -
anÃm¯hsb \o¡w sN¿phm\pw, DÅhbnÂ Fs´ -
¦nepw {InbIÄ sN¿phm\pw Ignbpw. {][m\ambpw _m¦v CS]mSpIÄ¡pw,
BtcmKy]cn]me\ taJebn -epw, sSent^m¬ D]tbmKn¡p¶Xn\pw, ]WaSbv¡p -
¶Xn\p -sams¡bmWv kvamÀ«v ImÀUpIÄ D]tbmKn-¡p¶Xv.

kvamÀ«v ImÀUnepÅ Umä FSp¡p¶Xn\v kvamÀ«v ImÀUv doUÀ D]tbmKn¡p¶p.
k¼À¡ coXnbnÂ {]hÀ¯n¡p¶Xpw k¼À¡ -anÃmsX {]hÀ¯n¡p¶Xpamb
doUdpIÄ {]Nmc¯n ep­v. BZyt¯XnÂ ImÀUns\ doUdn\pÅntebv¡v Ibän
Hcp ̀ uXnI k¼À¡w Øm]n¨mWv Umä hn\nabw sN¿p¶Xv. F¶mÂ c ­ mas¯
hn`mK¯nÂ doUdn\v kao]w ImÀUv sIm ­p hcpt¼mÄ Ah X½nÂ Hcp tdUntbm
{^oIz³knbneqsS Umä hn\nabw \S¯p¶p. KXmKX cwKs¯ tSmÄ tKänse
^okv HSp¡p¶Xn\pw, hyànIfpsS Xncn¨dnbÂ kwhn[m\¯n\p -sams¡bmWv
k¼À¡anÃm¯ doUdpIÄ D]tbmKn¡p¶Xv.

xiv. UnPnäÂ Iymad

Nn{X§fpw hoUntbmIfpw ]IÀ¯m\pw Ahsb UnPnäÂ
cq]¯ntebv¡v amäm\pw UnPnäÂ Iymad D]tbmKn¡p¶p.
CXp]tbmKn¨v ]IÀ¯p¶ Zriy§Ä CXn\pÅnse
sa½dnbnÂ kw`cn¡pIbpw ]n¶oSv CXns\ I¼y q«dpambn
_Ôn¸n¨v AXntebv¡v amäpIbpw sN¿p¶p. IymadbnÂ

D]tbmKn¡p¶ se³knsâ KpWta·, NmÀPv I¸nÄ Unssh -
knsâ (Charge Couple Device - CCD) km{µX, saKm ]nIvkenÂ
\nÀ®bn¡p¶ sdkeypj³, H]vän¡Â kqw (Optical Zoom),
C³ÌmÄ sNbvXncn¡p¶ tkm^vävshbÀ F¶o LSI§Ä Nn{X -
¯nsâ KpW\nehmcw \nÝbn¡pw. Hmtcm Nn{Xhpw Bbnc -¡W -
¡n\v sNdp Nn{XIWnIIÄ AYhm ]nIvkepIÄ (picture element)
sIm­mW v \nÀ½n¡p¶Xv. Hmtcm ]nIvkentebpw \nds¯ kw_ -
Ôn¨ hnhc§Ä IymadbnÂ tiJcn¨p hbv¡pw. Hmtcm Nn{X¯n -

sebpw ]nIvkepIfpsS F®amWv B Nn{X¯nsâ KpWta· \nÝbn¡p¶Xv. 2
apXÂ 24 hsc saKm ]nIvkÂ sdkeypj\pw, 3x apXÂ 60x hsc H]vän¡Â kqapapÅ
t{iWnbnÂ UnPnäÂ IymadIÄ e`yamWv.

Nn{Xw. 2.36 : kvamÀ«v ImÀUv doUÀ

Nn{Xw 2.37 :  UnPn-äÂ Iymad

Nn{Xw 2.38 : sh_v Iym-ad
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UnPnäÂ Iymadtb¡mÄ hne¡pdhpw HXp§nbXpamb Hcp hIt`ZamWv sh_v
Iymad AYhm sh_vIymw. hoUntbm kwhmZw, hoUntbm kÃm]w XpS§nb Bhiy -
§Ä¡mbn CXv D]tbmKn¨v hcp¶p. CXn\pÅnÂ sa½dn D ­ mbncn¡pIbnÃ.
kvssI]v, bmlq sak©À XpS§nb B¹nt¡j\pIfnÂ Nn{Xw ]IÀ¯p¶Xn\v
sh_vIymw D]tbmKn¡p¶p. Ct¸mÄ e`yamIp¶ an¡hmdpw em¸v tSm¸pIfnepw
sh_v  Iymad DÄt¨À¯ncn¡pw.

b. Hu«v]p«v  D]IcW§Ä

Hcp I¼yq«dnÂ \n¶v {]nâ v/Unkv-t¹ sN¿p¶ D]IcW§fmWv Hu«v]p«v D]IcW-
§Ä. Hu«v]p«v D]IcW§Ä DÂ]mZn¸n¡p¶ DÂ]¶§sf lmÀUvtIm¸n Hu«v]p«v
AsÃ¦nÂ tkm^vävtIm¸n Hu«v]p«v F¶p hnfn¡p¶p. lmÀUvtIm¸n Hu«v]p«pIÄ
imizXamb DÂ¸¶§fmWv, AXv ]n¶oSv BhiyapÅt¸mÄ D]tbmKn¡mw. Ah
t]¸dnÂ Øncamb Hcp tcJ D­m¡p¶p. lmÀUvtIm¸n Hu«v]p«pIÄ \nÀ½n¡p¶
km[mcW Hu«v]p«v D]-I-c-W§Ä {]nâdpIfpw t¹m«dpIfpamWv. tkm^vävtIm¸n
Hu«v]p«v Cet{ÎmWnIvkv D]tbmKn¨v UnPnäÂ cq]¯nÂ kv{Io\nÂ e`yam¡p¶p.
Ah Hcp Øncamb tcJ D­m¡p¶nÃ. Hcp km[mcW tkm^vävtIm¸n Hu«v]p«v
D]-I-c-WamWv hnjzÂ Unkv-t¹ bqWnäv (VDU).

i. hnjzÂ Unkv-t¹ bqWnäv (VDU)

Hcp hnjzÂ Unkv-t¹ bqWnäv (VDU) sSIvÌv, {Km^nIvkv, hoUntbm hnhc§Ä
F¶nh Zriyambn \ÂIp¶ Hcp Hu«v]p«v D]-I-c-W-am-Wv. Hcp Unkv-t¹ D]-I-c-W-
¯nÂ ImWp¶ hnhc§sf tkm^vävtIm¸n F¶mWv hnfn¡p¶Xv. hnhc§Ä
Cet{Îm-WnIv Bbncn¡pIbpw XmÂ¡menIambn am{Xw {]ZÀin¸n¡pIbpw sN-
¿p¶Xv sIm­mWv Ahsb tkm^vävtIm¸n F¶dnbs¸Sp¶Xv. ImtXmUv td Syq_v
(CRT) tamWnädpIÄ, enIznUv {InÌÂ Unkv-t¹ (LCD) tamWnädpIÄ, Xn³ ^nenw
{Sm³-knÌÀ (TFT) tamWnädpIÄ, sseäv FanänMv UtbmUv (LED) tamWnädpIÄ,
hmXI ¹mkvam tamWnädpIÄ F¶nh hnjzÂ Unkv-t¹ bqWnäv D]IcW§fnÂ
DÄs¸-Sp¶p.

hnjzÂ Unkv-t¹ bqWnänsâ (VDU) Nne khntijXIÄ hep¸w, angnhv, ]nIvkÂ
]n¨v, {]XnIcW kabw F¶nhbmWv. VDU -IÄ hyXykvX hen¸¯nÂ e`yamWv.
kv{Io\n\p tImtWmSptImWmb C©pIfnse Afhv- Hcp tamWnädnsâ hen¸ambn
IW¡m¡p¶p. XncÝo\ambpw ew_ambpw {]ZÀin¸n¡m³ Ignbp¶ ]camh[n
]nIvkepIsf (800 x 600 AsÃ¦nÂ 1024 x 768 AsÃ¦nÂ 1600 x 1200 t]mepÅh)
tamWnädnsâ sdkeyqj³ F¶v hnfn¡p¶p. kv{Io\nse ]nIvkepIÄ X½nepÅ
A´cw tUm«v ]n¨v F¶mWv Adnbs¸Sp¶Xv. sNdnb tUm«v ]n¨v DÅ Hcp kv{Io³
IqSp-XÂ hyà-amb Nn{X§Ä \ÂIp¶p. Hcp ]nIvkÂ Xnf¡apÅ AhØbnÂ
\n¶v Xnf¡w CÃm¯ AhØbnte¡pw Xncn¨v Xnf¡apÅ AhØbnte¡pw
amdms\-Sp¡p¶ kabs¯ {]Xn-I-cW kabw F¶v hnfn¡p¶p. {]Xn-I-cW kabw
IpdhpÅ tamWnädpIÄ sa¨s¸« Zriym\p`hw \ÂIp¶p.

ImtXmUv td Syq_v (CRT) tamWnädpIÄ

ImtXmUv td Syq_v (CRT) tamWnäÀ IgnªIme sSenhnj\pIÄ¡v kam\amWv.
tamtWmt{Imw, IfÀ F¶n§s\ c­v Xcw CRT tamWnädpIÄ e`yamWv.
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tamtWmt{Imw tamWnäÀ Idp¯ ]Ým¯e¯nÂ GsX-
¦nepw Hcp \nd¯nÂ A£c§fpw Nn{X§fpw {]ZÀin-
¸n¡p¶p. Nmc\nd¯nepÅ hyXykvX tjUpIÄ {]ZÀ-
in¸n¡m³ Ignbp¶ tamtWmt{Imw tamWnädpIfpsS
asämcp hIt`Zs¯ t{K kvsIbnÂ tamWnäÀ F¶p
hnfn¡p¶p. IfÀ tamWnädpIÄ Nph¸v, \oe, ]¨ F¶o
ASnØm\ \nd§Ä D]tbmKn¨v 16 apXÂ 1 anÃy¬
hsc hyXykvX \nd§fnÂ A£c§fpw Nn{X§fpw
{]ZÀin¸n¡p¶-Xn\v D]tbmKn¡p¶p. Nne {Km^nIv
BÀ«nÌpIÄ Ah-cpsS IrXyamb hÀ® hnhÀ¯\¯n\pw, sKbnaÀamÀ AhcpsS
thKXbpÅ {Km^n-Ivknt\mSv- IrXyambn {]XnIcn¡p¶Xp sIm­pw C u
tamWnädpIsf Cãs¸Sp¶p.
^vfmäv ]m\Â tamWnäÀ

^vfmäv ]m\Â Unkv-t¹IÄ I\w IpdªXpw, `mcw IpdªXpw, CRT tamWnädp-I-
fp-ambn XmcXays¸Sp¯pt¼mÄ Ipd¨v DuÀÖw D]tbmKn¡pIbpw, Ipd¨v NqSv
D­m¡p¶XpamWv. ̂ vfmäv ]m\Â tamWnädpIÄ km[mcWbmbn em]vtSm¸pIfnÂ
D]tbmKn¡p¶p. LCD tamWnädpIÄ, LED tamWnädpIÄ, ¹mkvam tamWnädpIÄ,
OLED tamWnädpIÄ F¶nhbmWv hnhn[ Xcw ^vfmäv ]m\Â tamWnädpIÄ.

enIznUv {InkvSÂ Unkv-t¹ (LCD)  tamWnädpIÄ

LCD Unkv-t¹IÄ c­p ¹mÌnIv t¹äpIfpsS CSbnÂ enIznUv
{InÌÂkv sh¨mWv \nÀ½n¨ncn¡p¶Xv. Hcp sshZypX{]hm-
lw IS¶pt]mIpt¼mÄ C u kv^SnI§Ä/{InÌÂkv Hcp
Nn{Xw D­m¡p¶Xn\mbn ]p\À{IaoIcWw \S¯pw. C u
t¹änsâ ]n³`mK¯v \n¶papÅ Hcp {]Imi t{kmXÊv Nn{X-
s¯ Zriyam¡p¶p. C u {]Imi t{kmXÊv ^vfqdkâ v AsÃ-¦nÂ LED BImw.

sseäv FanänwKv UtbmUv (LED) tamWnädpIÄ

LED tamWnädpIÄ kv{Io\nÂ {]Imin¸n¡m\mbn enIznUv {InÌÂ Unkv-t¹¡v (LCD)
]n¶nÂ t\cn«v LED D]tbmKn¡p¶p. kv{Io\nsâ Hmtcm `mK¯n\pw AXnsâ
shfn¨w - Hm¬ AsÃ¦nÂ Hm^v \ÂIm³ AXn\v Ignbpw F¶pÅXpsIm­v C u
coXn hfsc ̂ e{]ZamWv. LED kv{Io\pIÄ¡v henb tIm¬{SmÌv A\p]mX-§Ä
DÅXpsIm­v Idp¯ \ndhpw aäv \nd§fpw X½nepÅ hyXymkw ]qÀWX-tbmsS
A\p`hthZyamIp¶p. C u kmt¦XnIhnZy sNethdnbXmWv. anI¨ \ndw \nehmcw,
hyàX, tImWpIfnÂ \n¶papÅ ImgvN, thK¯nepÅ dn{^jv \nc¡v, ]hÀ
tkhnwKvkv F¶nhbmWv LED D]tbmKn¡p¶Xv sIm­pÅ sa¨§Ä.

¹mkva tamWnädpIÄ

kam´c Cet{ÎmUpIÄ Dd¸n¨ c­v koÂUv ¥mkv t¹äpIfpsS CSbnÂ \ntbm¬/
knt\m¬ Kymkv \nd¨mWv ¹mkva tamWnädpIÄ \nÀan¡p¶Xv. C u c­v Cet{Îm-

Nn{Xw 2.39: CRT tamWnäÀ

Nn{Xw 2.40: LCD
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UpIÄ¡nSbnÂ Hcp thmÄt«Pv ]Äkv IS¶p t]mIpt¼mÄ, hmXI§Ä hyXykvX
\nd§fmbn Xnf§p¶p. A§s\ tamWnädnÂ Nn{X§Ä krãn¡s¸Sp¶p. ¹mkva
tamWnädpIÄ DbÀ¶ sdkeyqj³ \ÂIpsa¦nepw NnethdnbXmWv.

HmÀKm\nIv sseäv FanänwKv UtbmUv (OLED) tamWnädpIÄ

Zie£¡W¡n\v sNdnb LED-IÄ D]tbmKn¨mWv OLED-bpsS ]m\Â \nÀ½n¨n-
cn¡p¶Xv. OLED bnse O HmÀKm\n¡ns\ kqNn¸n¡p¶p. BbXn\mÂ CXnsâ
]m\enÂ ImÀ_¬ D­v F¶v a\Ênem¡mw. LCD, LED F¶nhsb¡mÄ OLED
kv{Io\pIÄ I\w Ipdªhbpw ̀ mcw IpdªhbpamWv. sa¨s¸« KpW\nehmcapÅ
CtaPpIÄ \nÀ½n¡m\pw GXp tImWnÂ \n¶pw anI¨ ImgvN \ÂIm\pw OLED-
¡v Ignbpw. OLED-IÄ D]tbmKn¡p¶ DuÀPw IpdhmWv, F¶mÂ hfsc sNeth-
dnbXmWv.

LCD t{]mPÎÀ

Hcp henb kv{Io³ AsÃ¦nÂ ]c¶ {]Xe¯nÂ
hoUn-tbm, CtaPpIÄ AsÃ¦nÂ I¼yq«À Umä {]ZÀ-
in¸n¡p¶Xn\v D]tbmKn¡p¶ hoUntbm D]IcW-
amWv LCD s{]mPÎÀ. ssÉUv s{]mPIvädnsâ AsÃ-
¦nÂ HmhÀslUv s{]mPÎdnsâ B[p\nI Xpe\am-
WnXv. LCD Unkv-t¹bnÂ DbÀ¶ Xo{hXbpÅ {]Imi-¯nsâ Hcp _ow Bbnc-
¡W¡n\v amdp¶ ]nIvkepIÄ hgn bm{X sN¿p¶p. {]Imi-¯nsâ C u _ow Hcp
se³kneqsS IS¶mWv kv{Io\nÂ Nn{X§Ä \nÀan-¡p¶Xv.

ii. {]n³dÀ

lmÀUv tIm¸n \nÀ½mW¯n\v {]nâdpIÄ D]tbmKn¡p¶p. D]tbmKn¨ kmt¦XnI-
hnZy ASnØm\am¡n, Ah aÀ±w D]tbmKn¡p¶ (impact) AsÃ¦nÂ aÀ±w
D]tbmKn¡m¯ (non-impact) {]nâdpIÄ Bbn hÀKoIcn¡mhp¶XmWv. Cw]mIväv
{]nâdpIÄ ssS¸vssdänwKv AsÃ¦nÂ {]nâ nwKv bm{´nIhnZy D]tbmKn¡p¶p.
ChnsS Hcp NpänI dn_¬- hgn t]¸dnÂ ASn¨mWv {]nâ nwKv \S¡p¶Xv. tUm«v-
am{SnIvkv {]nâdpIÄ Cu hn`mK¯nÂs¸Sp¶p. t\m¬ Cw]mIväv {]nâdpIÄ t]¸-
dnÂ sXm-SmsXbmWv {]nâv sN¿p¶Xv. t]¸dnse A£c§Ä {]nâ v sN¿m³ Ah
hyXykvX kmt¦XnIhnZyIÄ D]tbmKn¡p¶p. C¦vsPäv, tekÀ, sXÀaÂ {]nâdp-
IÄ F¶nh C¯cw {]nâdpIfmWv.

{]nâdnsâ KpW\nehmcw \nÀ®bn¡p¶ c­v LSI§Ä AXnsâ angnhv (resolu-
tion), thKX F¶nhbmWv. angnhv Af¡m³ DPI (Dots Per Inch) D]tbmKn¡p¶p.
Hcp bqWnäv kab¯nÂ A¨Sn¡p¶ A£c§fpsS F®w A\pkcn¨mWv thKX
Af¡p¶Xv. thKX kqNn¸n¡m³ Characters Per Second (CPS), Lines Per Minute (LPM)
AsÃ¦nÂ Pages Per Minute (PPM) F¶nh D]tbmKn¡p¶p.

Nn{Xw 2.41: LCD t{]msPÎÀ
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tUm«vam{SnIvkv {]nâÀ (DMP)

{]nâ v- slUnse Cet{ÎmamKvs\änIv Bbn Dt¯P\w sN-
bvX sNdnb ]n¶pIÄ Hcp ajnbpÅ dn_WnÂ ]Xn¨v
CtaPpIÄ \nÀ½n¡p¶p. km[mcWbmbn D]tbmKn¡p¶
{]nâ v slUpIfnÂ 9 ]n¶pIÄ AS§nbncn¡p¶p. anI¨
{]nâ v \nehmc¯n\mbn Nne {]nâdpIÄ 24 ]n¶pIÄ hsc
D]tbmKn¡p¶p. C u {]nâdpIÄ¡v thKX IpdhmWv,
AXpt]mse {]nâ nwKv iÐhpap­m¡pw. AXpsIm­pXs¶ AXv hyàn]camb
Bhiy§Ä¡v km[mcWbmbn D]tbmKn¡p¶nÃ. A¨Sn sNehv Ipd-hm-bXn-
\mepw ImÀ_¬ ]IÀ¸pIÄ e`n¡pw F¶pÅXn\mepw tUm«v am{SnIvkv {]nâdpIÄ
ISIfnse Iymjv Iu­dpIfnÂ hym]Iambn D]tbmKn¡p¶p.

C¦vsPäv {]nâÀ

C¦vsPäv {]nâdpIÄ {]nâ v slUnÂ \n¶v ajnbpsS sNdnb
XpÅnIÄ kvt{] sNbvXmWv t]Pv {]nâ v- sN¿p¶Xv. hÀW
CtaPpIÄ D­m¡p¶Xn\v {]nâdn\v \nch[n \nd§fnepÅ
ajn (knbm³, aª, aP´, Idp¸v) BhiyamWv. Nne t^mt«m-
\ne-hmc¯nepÅ C¦vsPäv {]nâdpIfnÂ IqSpXÂ \nd§fn-
epÅ ajn D­v. C¦vsPäv {]nâdpIÄ hneIpdªhbmWv, ]t£ ajn Imävdn-
UvPpIfpsS hne ZoÀLImemSnØm\¯nepÅ D]tbmKs¯ sNethdnbXm¡p¶p.

tekÀ {]nâÀ

Hcp tekÀ {]nâÀ anI¨ KpW\nehmcapÅ {]nâpIÄ
\ÂIp¶p. {]nâ v sNt¿­ Nn{Xw tekÀ _ow D]tbmKn¨v
Hcp {U½nte¡v ]IÀ¯p¶p. tSmWÀ ImävdnUvPnÂ \n¶v
tSmWÀ ]uUÀ {U½nte¡v kvt{] sN¿p¶p. tekÀ _ow
D]tbmKn¨v {U½nÂ hc¨ `mK§fnÂ tSmWÀ s]mSn
]än-¸nSn¡p¶p. {Uw t]¸dn\v apIfnÂ Dcp«pt¼mÄ, tSmWÀ
s]mSn t]¸dnÂ ]IÀ¶p In«p¶p. t]¸À NqSm¡pt¼mÄ
s]mSn t]¸dnÂ {]nâ v- Bbn amdp¶p.

tamtWmt{Imw, IfÀ F¶n§s\ tekÀ {]nâdpIÄ e`yamWv. IfÀ tekÀ {]nâ-
dpIÄ H¶ne[nIw hÀ® tSmWÀ ImävdnUvPpIÄ D]tbmKn¡p¶p. AXn\mÂ Xs¶
AXv NnethdnbXmWv. tekÀ {]nâdpIÄ hfsc thKXbpÅXmWv, AhbpsS th-
KX Pages Per Minute (PPM) –Â Af¡mw.

sXÀaÂ {]nâÀ

sXÀaÂ {]nâdnse {]nâ nMv slUneqsS Xm]-kwthZnbmb
(heat sensitive) sXÀaÂ t]¸À IS¶pt]mIpt¼mÄ Bhiym\p-
kcWw t]¸dns\ NqSm¡n Hcp A¨Sn¨ CtaPv D­m¡p¶p.
NqSp]nSn¨ ̀ mK§Ä Idp¸v \nd¯nte¡p amdnbmWv Hcp Nn{Xw

Nn{Xw 2.42: DMP {]nâÀ

Nn{Xw 2.43: C¦vsPäv {]nâÀ

Nn{Xw 2.44: tekÀ {]nâÀ

Nn{Xw 2.45: sXÀaÂ {]nâÀ
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\nÀ½n¡pI. tUm«vam{SnIvkv {]nâdpItf¡mÄ angnhpw thKhpw sXfn¨hpapÅ
{]nâpIÄ sXÀaÂ {]nâdpIfnÂ e`n¡p¶p. Ah sNdpXpw ̀ mcw IpdªXpw Ipdª
DuÀÖw D]tbmKn¡p¶hbpw, iÐw IpdhpÅhbpamWv. AXn\mÂ Ahsb kph-
l-\o-b-amb {]nâdpIfmbn D]tbmKn¡p¶p. sXÀaÂ {]nâdpIÄ t]mbnâ v-Hm^v-
skbnÂ sSÀan\epIfnse D]tbmK¯n\v {]ikvXamWv.

khn-ti-j-X-IÄ

{]nâ v sN¿m-\p-
]tbm-Kn-¡p¶
hkvXp

F§ns\ CXv
{]nâv sN¿p¶p

{]nâ n§v  thKX

KpW-ta·

t\«-§Ä

tZmj-§Ä

tekÀ
{]nâ-dp-IÄ

s]mSn cq-]-¯n-ep-
Å- ajn (C¦v ]u-
UÀ)

s]mSn NqSm¡n
t]¸dnÂ tNÀ-
¡p¶p.

an\p-«nÂ 20 t]-
PpIÄ

\Ã KpW\nehm-
capÅ {]nâ nwKv.
Idp¸v shfp¸v
\nd¯nepÅ {]n-
â n§n\v Gähpw
tbmPn¨Xv.

\niÐambn, thK-
¯nÂ { ]nâ v sN-
¿p¶p, DbÀ¶
{]nâ v \nehmcw.

t]¸À Pmap-IÄ-
¡v  km[yX. tSm-
Wdpw {]nâdpw
sNe-th-dn-bXv

C¦vsPäv
{]nâ-dp-IÄ

{Zh-cq-]-¯n-epÅ
ajn

AXnkq£vaamb
IpgepIfneqsS
{ZmhIcq]¯n-
epÅ ajn t]¸-
dnÂ Xfn¡p¶p.

an\p«nÂ 6 t]Pp-
IÄ

\Ã KpW\nehm-
capÅ {]nâ nwKv.
sNdnb t^m-­p-
IÄ¡v tbmPn-¨-
Xv.

\niÐambn, DbÀ-
¶ { ]nâ v \nehm-
cw, {]nâÀ X¿mdm-
Im\pÅ kabw
IpdhmWv, {]nâdn-
sâ hne Ipdhm-
Wv.

ajn hnetbdnb-
XmWv. shÅw \\-
ªmÂ ajn ]Scpw.
ajn ]pdt¯¡v
hcp¶ IpgepIÄ
ASªpt]mIm³
km[yXbp­v.

sXÀaÂ
{]nâ-dpIÄ

Xm]kwthZnbmb
t]¸À

Xm]kwthZnbmb
t]¸dn\v apIfn-
eqsS sXÀaÂ
{]nâ v- slUv IS-
¶p t]mIp¶p .

sk¡â nÂ 150
mm

Nn{X-§Ä {]nâ v
sN¿p-¶-Xn\v tbm-
Pn-¨-X-Ã, sSIvÌp-
IÄ { ]nâ v sN-
¿m³ \Ã-Xv.

\niÐambn, th-K-
Xbpw, sNdp-Xpw,
`mcw IpdªXpw,
Ipdª DuÀÖw
D]tbmKn¡p¶Xv,
sIm­p-\-S-¡m³
Ffp¸w.

{]tXyI Xm]-kw-
thZnbmb t]¸À
BhiyamWv. tam-
iw KpW\nehmc-
apÅ A¨Sn.

tUm«vsa-{SnIvkv
{]nâdp-IÄ

ajn ]pc-«nb
dn_¬

t]¸-dn\v apI-fn-
epÅ dn_-WnÂ
]n¶p-IÄ AaÀ-
¯p-t¼mÄ

Hcp sk¡â nÂ
30 apXÂ 550
Iymc-IvSdpIÄ
hsc

tamiw \nehm-c-
apÅ Nn{X§-fp-
sS {]nâ nwKv. \n-e-
hmcapÅ A£-
c§fpsS {]n-
â nwKv.

dn_ ¬ D]tbm -
Kn¡p¶Xv sIm-
­v A¨Sn sN-e-
hp Ipdª -Xm-
Wv. ImÀ_¬ ]-
IÀ¸v km[yamWv.

Aä Ipä - ¸Wn-
IÄ s Ne-thdnb-
XmWv. A-¨Sn th-
K¯nÂ AÃ.
iÐw D­m-¡p-
¶p.

]«nI 2.3: {]nâ-dp-I-fpsS Xmc-Xayw
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iii.  t¹m«À

{Km^pIfpw, Unssk\pIfpw lmÀUvtIm¸nbmbn \nÀ½n¡p¶Xn\pÅ Hcp Hu«v]p«v
D]IcWamWv t¹m«À. henb t^mÀamänepÅ {Km^pIÄ, \nÀ½mW am¸pIÄ,
F©n\obdnMv t{Umbn§pIÄ, henb t]mÌdpIÄ F¶nh {]nâ v sN¿m³ t¹m«À
D]tbmKn¡p¶p. ImdpIÄ, I¸epIÄ, hnam\§Ä, sI«nS§Ä, sslthIÄ F¶n-
hbpsS cq]IÂ]\bnÂ CXv D]tbmKn¡p¶p. t¹m«dpIÄ c­v Xcw D­v: {Uw
t¹m«dpIÄ, ^vfmäv s_Uv t¹m«dpIÄ F¶nh.

{Uw t¹m«À

{Uw t¹m«dnsâ asämcp t]cmWv tdmfÀ t¹m«À. t]¸À
Dd¸n¨ Hcp {Uw AsÃ¦nÂ tdmfÀ CXnÂ DÄ-s¡m-
Åp¶p. C u {Uw ap³]nte¡pw ]pdInte¡pw Xncn-
¨mWv t]¸dnÂ {Km^v \nÀ½n¡p¶Xv. \ndapÅ ajn
t]\IÄ AsÃ¦nÂ s]³knepIÄ AS§p¶ Hcp
t{UmbnwKv ssI (drawing arm) CXnÂ AS§nbncn-
¡p¶p. t{UmbnwKv ssI Ccp hit¯¡pw \o§pI-
bpw, tdmfdneqsS t]¸À ap¼nte¡pw ]pdInte¡pw
\o¡pIbpw sNbvXmWv Hcp IrXyXbmÀ¶ {Km^v
AsÃ¦nÂ am¸v t]¸dnÂ krãn¡p¶Xv.

^vfmäv s_Uv t¹m«À

^vfmäv s_Uv t¹m«dnsâ asämcp t]cmWv tS_nÄ t¹m-
«À. NXpcmIrXnbnepÅ ̂ vfmäv s_Uv tS_nfnÂ t]¸À
Dd¸n¨v CXv t¹m«pIÄ \ÂIp¶p. ̂ vfmäv s_Uv t¹m«À
c­p t{UmbnwKv ssIIÄ  (drawing arms) D]tbmKn¡p-
¶p. CXnÂ Hmtcm¶n\pw \ndapÅ ajn t]\IÄ AsÃ-
¦nÂ s]³knepIÄ D­v. Øncambn Dd¸n¨ t]¸dn\p
apIfneqsS t{UmbnwKv ssIIÄ \o§n ^vfmäv s_Uv
t¹m«À t]¸dnÂ {Km^pIÄ hcbv¡p¶p. {Km^pIÄ hcbv¡p¶Xnepw {]nâ v sN-
¿p¶Xnepw ^vfmäv s_Uv t¹m«À hfsc ]Xps¡bmWv. hepXpw k¦oÀ®hpamb
t{UmbnwKv {]nâv sN¿m\mbn aWn¡qdpIsfSp¡pw.

iv. {Xo ssUsa³j\Â/{Xnam\ (3D) {]nâÀ

3D hkvXp¡Ä A¨Sn¡m³ D]tbmKn¡p¶ Hcp ]pXnb
Xeapd Hu«v]p«v D]IcWamWv 3D {]nâÀ. hyXykvXamb
]ZmÀ°§Ä D]tbmKn¨v hyXykvX Xc¯nepÅ hkvXp-
¡Ä {]nâ v- sN¿m³ 3D {]nâdn\v Ignbpw. Hcp 3D {]nâdn\v
skdmanIv I¸v apXÂ ¹mÌnIv Ifn¸m«§Ä, saäÂ sajo³

Nn{Xw 2.46: {Uw t¹m«À

  Nn{Xw 2.47: ̂ vemäv s_Uv t¹m«À

 Nn{Xw 2.48: 3D {]nâÀ
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`mK§Ä, IÃv- sIm­pÅ ]q¨«nIÄ, ^m³kn tNmt¢äv tI¡pIÄ apXembh
A¨Sn¡m³ Ignbpw.

3D {]nâ nMv {]{Inb Hcp hkvXp-hns\ Bbnc¡W¡n\v XncÝo\amb sNdnb
]mfnIfmbn A¨Sn¡m³ {ian¡p¶p. AXn\p tijw C u ]mfnIÄ Xmsg \n¶pw
apIfnte¡v, Hmtcm sebdpIfmbn {]nâ v sN¿p¶p. Cu sNdnb ]mfnIÄ H«nt¨À¶v
Hcp Jc hkvXphns\ cq]s¸Sp¯p¶p.

 v. HmUntbm Hu«v]p«v D]IcWw

I¼yq«À iÐw krãn¡p¶Xv HmUntbm Hu«v]p«v D]tbm-
Kn¨mWv. iÐw ]pds¸Sphn¡p¶ Hu«v]p«v D]IcWamWv
kv]o¡À. CXv HmUntbm t]mÀ«pIfneqsS I¼yq«dpambn
_Ôn¸n¨ncn¡p¶p. HmUntbm t]mÀ«nÂ \n¶v hcp¶
Ce{În¡Â knKv\epIÄ¡\pkcn¨v kv]o¡dnsâ Ub{^w
apt¶m«pw ]nt¶m«pw \o§n iÐw ]pds¸Sphn¡p¶p. DbÀ¶
\nehmc¯nepÅ iÐ¯n\v I¼yq«dpIfnÂ 2.1 (3
kv]o¡dpIÄ), 5.1 (5 kv]o¡dpIÄ), 7.1 (7 kv]o¡dpIÄ)
F¶n§s\bpÅ kv]o¡À knÌ§Ä D]tbmKn¡p¶p.

2.2  Cþ-amen\yw 2.2  Cþ-amen\yw 2.2  Cþ-amen\yw 2.2  Cþ-amen\yw 2.2  Cþ-amen\yw (e-Waste)
Ce-Ivt{Sm-WnIv D]-I-c-W-§Ä D]-tbm-Kiq\y-am-Ip-t¼mÄ Ah Adn-bs¸Sp¶Xv
Cþ-amen\yw F¶ t]cn-emWv. Dt]-£n-¡-s¸« I¼yq-«-dp-IÄ, Hm^okv Ce-Ivt{SmWnIv
D]-I-c-W-§Ä, hnt\m-Z-¯n-\p-]-tbm-Kn-¡p¶ D]-I-c-W-§Ä, samss_Â t^m¬,
sSen-hn-j³, d{^n-P-tdäÀ Ch-sbÃmw Cþ-thÌv F¶ hn`m-K-¯nÂs]-Sp-¶p. ]p\-
cp]-tbmKw, ]p\ÀhnÂ]\, hos­-Sp-¡Â, ]p\-cp-Â]mZ\w F¶n-§s\ \nÀamÀÖ\w
sN¿m-hp¶ D]-tbmKw Ignª CeIvt{SmWnIv D]-I-c-W-§-sfbpw Cþ-thÌv Bbn
]cn-K-Wn-¡mw.

B[p-\nI Pohn-X-¯nÂ Hgn¨p IqSm³ Ign-bm¯ Ce-Ivt{Sm-WnIv D]-I-c-W-§-fmWv
UkvIvtSm-¸v I¼yq-«À, em]vtSm-¸v, samss_Â t^m¬, d{^n-P-td-äÀ, sSen-hn-j³ F¶nh.
\½psS Bh-iy-§Ä¡-\p-k-cn¨v Hmtcm hÀjhpw ]pXnb D]-I-c-W-§Ä \½Ä hm§p-
¶p. Hmtcm hÀjhpw 300 Zi-e£w I¼yq-«-dp-Ifpw 1 e£w tImSn skÂt^m-Wp-Ifpw
DÂ] m-Zn-¸n-¡-s¸Sp¶p. ct­m aqt¶m hÀj-¯n-\p-ÅnÂ Xs¶ C u CeIv-t{Sm-Wn-Iv
D]-I-c-W-§Ä D]-tbmKiq\y-ambn Xocp-¶p. Hmtcm hÀjhpw temI-¯m-I-am-\-apÅ
thÌv 8% \nc-¡nÂ hÀ²n-¡p¶p F¶v IW-¡p-IÄ kqNn-¸n-¡p-¶p.

amdn-s¡m-­n-cn-¡p¶ kmt¦-XnIhnZybpw, am[y-a-§-fnÂ hcp¶ amä-§-fpw, hnebn-
Snhpw, Bkq-{Xn-X-amb AØn-c-Xbpw temI-¯m-I-am-\-apÅ Cþ-thÌv hÀ²n-¡p-¶-
Xn\v Imc-W-am-Ip-¶p. 50 Zi-e£w S¬ Cþ-amen\yw Hmtcm hÀjhpw krjvSn-¡-s¸-
Sp¶p F¶v IW-¡p-IÄ kqNn-¸n-¡p-¶p. CXnÂ 15 apXÂ 20% hsc am{Xta ]pXp¡n
D]-tbm-Kn-¡p-¶p-Åq. _m¡n-sbÃmw a®nÂ Ipgn¨p aqSs¸SpItbm I¯n¨p If-bp-I-
tbm, asä-hn-sS-sb-¦nepw D]-£n-¡p-Itbm sN¿p-¶p. C´y, ssN\ t]mepÅ cmPy-

 Nn{Xw 2.49: kv]o¡À
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§fnepw B{^n-¡, emän³ Atacn¡ XpS-§nb `qJÞ§fnepw Ce-Ivt{Sm-WnIv
DÂ]¶-§-fpsS hnÂ¸\ ASp¯ 10 hÀj-¯n-\p-ÅnÂ Ip¯s\ Db-cm³ km[y-X-
bp-­v.

2.2.1Cþamen-\ys¯ Ipdn¨v \mw F´p-sIm­v DXvI-WvT-s¸-SWw?
(Why should we be concerned about e-Waste?)

CeIvt{Sm-WnIv amen\yw shdp-samcp amen\yw AÃ. saÀ¡p-dn, seUv, ImUvan-bw,
t{_man-t\-äUv ^vssfw dn«mÀUâvkv F¶n-§s\ Btcm-Ky-¯n\v lm\n-I-c-am-tb-
¡m-hp¶ hnj-h-kvXp-¡Ä CXnÂ AS-§n-bn-cn-¡p-¶p. th­-hn[w \nb-{´n-¨n-sÃ¦nÂ
Cu hnj-h-kvXp-¡Ä Im³kÀ, {]XypÂ¸m-Z-\-tijn Ipdhv, aäv Btcm-Ky-{]-iv\-§Ä
F¶n-h¡v Imc-W-am-Ip-¶p. Cþ-amen\yw Ipgn¨p aqSp-¶-Xn-\mÂ 40% hsc seUv a®nÂ
Ie-cp-hm³ CS-bm-¡p-¶p.

]«nI 2.4 Â A]-I-S-I-c-amb Nne cmk-]ZmÀY-§Ä, Ah-bpsS Dd-hn-Sw, {]Xym-
LmXw F¶nh  sImSp¯nc-n¡p-¶p.

2.2.2 Cþ-amen\y¯n\v F´v kw`-hn-¡p¶p? (What happens to the e-Waste?)

\nÀ`m-Ky-h-imÂ Hcp sNdn-b-i-X-am\w Cþ-amen\yw  am{Xta ]pXp¡n D]-tbm-Kn-¡p-
¶p-Åq. ]pXp-¡Â tI{µ-§-fnÂ sIm­p-t]m-bmepw \mw {]Xo-£n-¡p-¶-Xp-t]mse
an¡-t¸mgpw Ah bYmÀ°-¯nÂ ]pXp-¡-s¸-Sp-¶n-Ã. CRT tamWn-ä-dp-I-fnÂ Unkvt¹¡v
klm-bI-c-am-Ip¶ t^mkv^-dkpw seUpw Xmc-X-tay\ IqSnb Af-hnÂ ImW-s¸-
Sp-¶p. D]-tbm-K-iq-\y--amb CRT Isf "A]-I-S-I-c-amb amen\yw' F¶ KW-¯n-emW v

]«nI 2.4: A]-I-S-I-c-amb cmk-]-ZmÀY-§fpw AXnsâ Dd-hn-Shpw {]Xym-Lm-X-hpw.

cmk-]ZmÀ°w

seUv

saÀ¡pdn

ImUvanbw

t{_man-t\-äUv
^vsfbnw dn«mÀ
Uâ vkv (BFRs)

Dd-hnSw

I¼yq-«À tamWn-äÀ ¥mÊnepw PCB tkmÄ-
U-dnepw CXv ImWp-¶p.

PCB, FÂ.-kn.-Un. kv{Io\nsâ DÅnse
sseäp-I-fnepw ImWp-¶p.

Nn¸v dknÌ-dp-I-fnepw skan-I-­Iv-S-dp-I-
fnepw ImWp¶p

PCB bnepw Nne ¹mÌn-¡p-I-fnepw ImW-
s¸-Sp-¶p.

{]Xym-LmXw

tI{µ \mUo-hyq-ls¯ _m[n-¡p-¶p.
cà-Nw-{I-a-W-s¯bpw InUv\n-tbbpw
_m[n-¡p-¶p.

sNdnb Ip«n-I-fpsS Xe-t¨m-dn-s\bpw
\mUo hyql-s¯bpw _m[n-¡p-¶p.
apXnÀ¶-h-cnÂ Ah-bh sshI-ey-§Ä,
am\-knI sshI-ey§Ä, aä-t\Iw tcmK-
e-£-W-§Ä F¶nh {]I-S-am-Ip-¶p.

]e-X-c-¯n-epÅ Im³k-dp-IÄ¡v Imc-W-
am-Ip-¶p. ImUvan-bw InUv\n-bnÂ Ipan-
ªp-IqSn AXn\v tZmjw sN¿p-¶p.

Im³kÀ km[yX hÀ²n-¸n-¡p-¶p.
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Ata-cn-¡³ ]cn-ØnXn kw-c-£W GP³kn (United States Environmental Protection
Agency- EPA) DÄs¸-Sp-¯n-bn-cn-¡p-¶-Xv.

`qcn-`mKw Cþ-amen-\y§fpw amen-\y-Iq-¼m-
c-§-fnÂ  XÅp-Itbm C³kn \tdäÀ  D]-
tbm-Kn¨v I¯n-¡p-Itbm BWv sN¿p-¶-
Xv. C¯cw  thÌnsâ A\p-Nn-X-amb \io-
I-cW amÀ¤-§-Ä Ah-ew-_n-¡p-¶-tXmsS
Ah-bnÂ \n¶pw hne-]n-Sn-¸p-Å h kvXp-
¡Ä tiJ-cn-¡p-hmt\m A]-I-S-I-c-amb
hnj-h-kvXp-¡sf \nb-{´n-¡mt\m km[n-
¡msX hcp-¶p. CXnsâ `mK-ambn Ch
\½psS a®n-s\bpw Pe-s¯bpw hmbp-hn-
s\bpw aen-\-s¸-Sp-¯p-¶p.

Cþ-amen\yw bmsXmcp Imc-W-h-imepw aäp Krl-am-en-\y-§Äs¡m¸w Dt]-£n-¡m³
]mSnÃ. Ch Fhn-sS-bmtWm DÅXv AhnsS h¨pXs¶ thÀXn-cn-¡-s¸-tS-­Xpw
hnhn[ k¶² kwL-S-\-IÄ¡v ssIamäw sN¿-s¸-tS-­-Xp-am-Wv. Cþ-amen\yw  F¶
cq£-amb {]iv\w ]cn-K-Wn-¡p-t¼mÄ Kh¬sa tâm, hymh-km-bnI Øm]-\-§tfm ,
s]mXp-P\§tfm  Ch \nb-{´n-t¡-­-Xn-\m-h-iy-amb \S-]-Sn-IÄ ssIs¡m-tÅ-­Xv
AXy-´m-t]-£n-X-am-Wv.
C´ym Kh¬saâ nsâ tI{µ amen\y \nb-{´W t_mÀUv (CPCB þsk³{SÂ s]meyq-
j³ I¬t{SmÄ t_mÀUv) cq]o-I-cn¨ ‘Cþamen\yw \nb-{´W \nb-a-§Ä, 2011’
01þþ5þ2012 apXÂ \ne-hnÂ h¶p. Cu \nb-a-§Ä Ce-Iv{Sn-¡Â, Ce-Ivt{Sm-WnIv D]-I-
c-W-§fpsS \nÀ½m-Whpw hnÂ] -\bpw {]hÀ¯-\-hp-ambn _Ô-s¸«p InS-¡p¶ FÃm-
hÀ¡pw (\nÀ½m-Xm-¡Ä, D]-t`m-àm-¡Ä, tiJ-c-W-tI-{µw) _m[-I-am-Wv. kwØm-
\¯v CXnsâ \S-¯n¸pw taÂ -t\m«hpw \nÀÆ-ln-¡p-¶Xv kwØm\ amen\y \nb-
{´W t_mÀUnsâ t\Xr-Xz-¯n-em-Wv.

Cþ-amen\y¯nsâ tiJ-c-W-¯n\pw \nÀ½mÀÖ-\-¯n-\p-wth­n tIcf Kh¬saâ v
{]tXyI \nÀ-t±iw sImSp-¯n-«p-­v. \nÀ½m-Xm-¡-fp-sSbpw Xt±-i-kzbw`c-W-Øm-]-
\-§-fp-sSbpw amen\y \nb-{´-W-t_mÀUn-sâbpw Npa-X-e-IÄ Kh¬saâ v hyà-
ambn \nÀÆ-Nn-¨n-«p-­v. \nÀ½m-Xm-¡-fpsS XncnsI hm§Â ]²-Xn-bn-eq-sStbm Xt±-
i-kz-bw-`-cW Øm]-\-§-fpsS t\Xr-Xz-¯n-epÅ Xncn-s¨-Sp-¡Â kwhn-[m-\-§-fn-
eq-sStbm Ce-Iv{Sn-¡Â, Ce-Ivt{Sm-WnIvkv t]mepÅ Cþ-amen-\y§Ä tiJcn-¡-
s¸-Sp-¶p. Ch-sbÃmw AwKo-IrX ]pXp-¡Â tI{µ-¯n\v ssIam-dp-¶p. {][m-\-s¸«
{_m³Up-IÄ, D]-tbmKw Ignª DÂ]¶-§-sfÃmw Xs¶ \nÀam-Xm-¡Ä¡p Xs¶
Xncn¨v GÂ¸n-¡m³ \nÀt±iw \ÂIn-bn-«p-­v. AXp-a-sÃ-¦nÂ Xt±-i-kz-bw-`-cW
Øm]-\-§Ä X¿m-dm-¡n-bn-«pÅ tiJ-cW tI{µ-§-fnepw XncnsI GÂ¸n-¡m³
kwhn-[m-\-ap-­v. Cþamen\yw \nÀamÀP-\-s¯-¡p-dn¨v t_m[-hÂ¡-cW ]cn-]m-Sn-
IÄ k-wL-Sn-¸n-¡p-¶-Xn\pw ]pXp-¡Â AYhm amen\yw \nÀamÀP\w sN¿p-¶-Xn\pw
DÅ  kwhn-[m-\-§Ä s]meyp-j³ I¬t{SmÄ t_mÀUv \nÀÆ-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-¡Ä
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2.2.3 Cþ-amen\yw \nÀamÀP\ amÀ¤-§Ä (e-waste disposal methods)

Cþ-amen\yw \nÀamÀP\¯n\p-th­n Xmsg ]d-bp¶ amÀ¤-§Ä D]-tbm-Kn-¡m-w.

a) ]p\-cp-]-tbmKw (Reuse): sk¡â v lm³Uv D]-tbmKw AYhm tISp-]m-Sp-IÄ
]cn-l-cn¨v sa¨-s¸-Sp¯n D]-tbm-Kn-¡pI F¶-XmWv ]p\-cp]-tbmKw sIm­v ChnsS
Dt±-in-¡p-¶-Xv. an¡ ]gb I¼yq-«-dp-Ifpw _Ôp-¡Ät¡m kplr-¯p-¡Ät¡m NnÃ-
d-¡-¨-hSw \S-¯p-¶-hÀt¡m ss]kt¡m AÃm-sXtbm ssIam-dmw. NneXv k¶²
kwL-S-\-IÄ, hnZym`ymk Øm]-\-§Ä F¶n-hbvt¡m ssIam-dmw. C¦vvsPäv Im{Sn-
UvPp-Ifpw tekÀ tSmW-dp-Ifpw ]p\-cp-]-tbmKw sN¿mw. CXv Cþ-th-Ìnsâ tXmXv
Ipd-bv¡m³ klm-bn-¡pw.

b) I¯n¨p If-bÂ (Incineration):{]tXyIw cq]-IÂ]\ sNbvX C³kn-\-td-ä-dnÂ
900 apXÂ 1000 Un{Kn skÂjy-kv hsc DÅ DbÀ¶ Dujvam-hnÂ \nb-{´-W-hn-t[-
b-ambn I¯n¨p If-bp-¶p.
c) Cþ-amen-\y-¯nsâ ]p\-cp-Â]m-Z\w (Recycling): DÂ]-¶-§-fnÂ  \n¶pw
D]tbmKn¡m³ ]äp¶ LS-I-§-fp-]-tbm-Kn¨v ]pXnb D]-I-c-W-§Ä \nÀ½n-¡p-¶-Xn-s\-
bmWv ]p\-cp-Â]m-Z\w F ¶v ]d-bp-¶-Xv. tamWn-ä-dp-IÄ, Iot_mÀUp-IÄ, em]vtSm-¸p-
IÄ, tamUw, sSen-t^m¬ t_mÀUp-IÄ, lmÀUv ss{Uhp-IÄ , knUn, samss_epIÄ,
^mIvkv sajo³, {]nâÀ, kn.]n.-bp , sa½dn Nn¸p-IÄ, Iq«n-tbm-Pn-¸n-¡p¶ hb-dp-IÄ,
tI_n-fp-IÄ F¶n-h-sbÃmw ]pXp¡n D]tbm-Kn-¡mw.

d) a®n-«p-aq-SÂ (Land Filling) : Gähpw IqSp-XÂ D]-tbm-Kn-¡p-¶Xpw F¶mÂ ip]mÀi
sN¿-s¸-Sm-¯-Xp-amb amÀ¤-amWv a®n«p aqSÂ.

2.2.4 Cþ-amen\yw \nÀ½mÀÖ-\-¯nÂ hnZymÀ°n-I-fpsS ]¦v
(Students’ role in e-Waste disposal)

$ Bh-iy-anÃmsX Ce-Ivt{Sm-WnIv D]-I-c-W-§Ä hm§p-¶Xv \nÀ¯p-I.
$ D]-I-c-W-§Ä tISp-h-cp-t¼mÄ ]pXn-bXv hm§p-¶Xn\v ]Icw Ah -\-¶m¡n

D]-tbm-Kn-¡p-I.
$ D]-I-c-W-§Ä ]mgm-¡msX Ah aäp-Å-hÀ¡v hnÂ¡p-Itbm kw`m-h\bmbn

\ÂIp-Itbm sNbvXv Ah-bpsS {]hÀ¯\ Ime-b-fhv ZoÀLn-¸n-¡p-I.
$ ]pXnb Ce-Ivt{Sm-WnIv D]-I-c-W-§Ä hm§p-t¼mÄ A]-I-S-I-c-amb ]ZmÀ°-

§Ä AS-§n-bn-«n-sÃ¶v Dd¸p hcp-¯p-I-bpw, ]pXp¡n D]-tbm-Kn-¡m-hp-¶h-bm-
sW¶pw, DuÀÖw Ipd¨v am{Xw D]-tbm-Kn-¡p-¶-h-bm-sW-¶pw, IqSp-XÂ Imew
D]-tbm-Kn-¡m-hp-¶-h-bmsW-¶pw, hfsc Ipdª ZpÀhybw am{Xw krjvSn-¡p-¶-
h-bm-sW¶pw Dd¸p hcp-¯p-I.

$ D]-tbmK iq\y-am-bmÂ D]-I-c-W-§Ä XncnsI FSp-¡p¶ ]²Xnbpt­m F¶v
\nÀ½mXm-¡fpsS t^m¬ \¼À hgntbm sh_vsskäv hgntbm a\-Ên-em-¡p-I.

$ _mädnbnÂ {]hÀ¯n-¡p¶ D]-I-c-W-§-fnÂ D]-tbm-K-tijw If-bp¶ _mä-
dn¡p ]Icw doNmÀÖv sN¿m-hp¶ _mä-dn-IÄ D]-tbm-Kn-¡p-I.

$ KpW-ta³a D¯-c-hm-ZnXzw (Warranty) DÅXpw XncnsI FSp-¡p-¶-Xp-amb DÂ]-
¶§Ä hm§p-I.
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2.3.2.3.2.3.2.3.2.3. lcnX I¼yq-«nwKv/lcnX kmt¦-Xn-I-hnZylcnX I¼yq-«nwKv/lcnX kmt¦-Xn-I-hnZylcnX I¼yq-«nwKv/lcnX kmt¦-Xn-I-hnZylcnX I¼yq-«nwKv/lcnX kmt¦-Xn-I-hnZylcnX I¼yq-«nwKv/lcnX kmt¦-Xn-I-hnZy
(Green computing or Green IT)

]cn-Øn-Xn¡v \miw kw`-hn-¡m-sX-bpÅ kmt¦-Xn-I-hn-Zy-bpsS ]T-\hpw {]tbm-
KhpamWv lcnX I¼yq-«nwKv AYhm lcnX
kmt¦-Xn-I-hnZy. I¼yq-«-dn-sâbpw A\p-_Ô LS-
I-§-fp-sSbpw cq]-IÂ]-\, \nÀam-Ww, D]-tbm-Kw,
\nÀ½mÀÖ\w F¶n-hbp-ambn _Ô-s¸« LS-
I-§-fmb tamWn-ä-dp-IÄ, {]nâdpIÄ, kw`-cW
D]-I-c-W-§Ä F¶nh ^e-{]-Z-ambn ]cn- Øn-
Xn¡v tbmPn-¡p-¶-hn[w \S-¸m-¡p-¶-Xn-s\-bmWv
lcnX I¼yq-«nwKv F¶v hnfn-¡p-¶-Xv.

lcnX I¼yq-«nw-Knsâ Bcw`-Ime "F\ÀPn -ÌmÀ' F¶-dn-b-s¸-Sp¶ kzta-[bm
DÅ te_-enwKv t{]m{Kmw Bbn-«mbncp-¶p. FÃmhn[ lmÀUvshb-dp-I-fnepw DuÀÖ
Imcy-£-aX hÀ²n-¸n-¡p-¶-Xn-\mbn 1992þÂ EPA BWv CXv \S-¸n-em-¡nb-Xv.
t\m«v_p¡v I¼yq-«-dp-I-fn-epw, Unkvt¹-I-fnepw F\ÀPn ÌmÀ te_Â km[m-cW
ImgvN-bm-Wv. bqtdm-¸n-epw, Gjy-bnepw Cu ]²Xn \S-¸m-¡-s¸-«p. Nn{Xw 2.51 Â
km[m-c-W-bmbn D]-tbm-Kn-¡p¶ F\ÀPn ÌmÀ AS-bmfw ImWn-¨n-cn-¡p-¶p.

lcnX I¼yq-«nwKv F¶ Bi-b-¯n-t·-epÅ Kh¬saâ nsâ \nb-{´Ww ̀ mKnIw am{X-
am-Wv. BtKmf ]cn-Øn-Xnsb tZmj-I-c-ambn _m[n-¡m-sX-bpÅ Hcp sXmgnÂ kwkv-
Imcw hfÀ¯n-sb-Sp-¡m³ I¼yq-«À D]-tbm-Kn-¡p-¶-hcpw Øm]-\-§fpw {i²n -t¡ -
­Xmbp­v. AXn-\mbn sNt¿­ Nne Imcy-§Ä Xmsg sImSp-¯n-cn-¡p-¶p.

$ I¼yq-«À D]-tbm-Kn-¡m-¯-t¸mÄ AXv Hm^v sN¿p-I.

$ tekÀ {]nâÀ t]mepÅ s]cn-^-d-ep-IÄ Bh-iy-ap-Å-t¸mÄ am{Xw {]hÀ¯n¸n-
¡pI.

$ DuÀÖ kwc-£W k{¼-Zmbw D]-tbm-Kn-¡p-I.

$ UkvIvtSm-¸v I¼yq-«-dn-\p-]-Icw em¸vtSm¸v km[n-¡p-¶n-S-t¯mfw D]-tbm-Kn-¡pI.

$ Bh-iy-am-sW-¦nÂ am{Xw {]nâu«v FSp-¡p-I.

$ CRT tamWn-ä-dp-IÄ¡p ]Icw LCD tamWn-ä-dp-IÄ D]-tbm-Kn-¡p-I.

$ F\ÀPn ÌmÀ AS-bm-f-apÅ lmÀUvsh-bÀ, tkm^vävsh-bÀ D]-tbm-Kn-¡p-I.

$ tI{µ, kwØm-\, {]mtZ-inI \nb-{´-W-§Ä¡-\p-k-cn¨v Cþ-thÌv \nÀ amÀP\w
sN¿pI.

$ kutcmÀPw t]mepÅ _ZÂ DuÀP DdhnS-§Ä D]-tbm-Kn-¡p-I.

Nn{Xw 2.51 : C\ÀPn ÌmÀ te_Â
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kzbw hne-bn-cp¯mw

I¼yq-«dpIsf F§ns\ lcn-Xm`am¡mw  (How to make computers Green)

I¼yq-«dpIsf lcn-Xm`-am¡n amäp-¶-XnÂ Ah-bpsS hep-¸w, Imcy-£-a-X, AXn-e-
S-§n-bn-cn-¡p¶ hkvXp-¡Ä F¶nh {]m[m-\y-aÀln-¡p-¶p. sNdnb I¼yq-«-dp-IÄ
IqSp-XÂ lcn-Xm-`-am-Wv. F´p-sIm-s­-¶mÂ Ah Ipd¨v hkvXp-¡sf D]-tbm-Kn-
¡p-¶p-Åq. IqSmsX Ah-bpsS {]hÀ¯-\-¯n\v Ipd-ª -ssh-Zyp-Xntb Bh-iyapÅq.
lcnX I¼yq-«n-§nsâ Imcy-¯nÂ DuÀÖ-¯nsâ Imcy-£-a-amb hn\n-tbmKw {]m[m-
\y-aÀln-¡p-¶p. em]vtSm-¸p-IÄ henb I¼yq-«-dp-Isf At]-£n¨v DuÀÖ hn\n-
tbmKw Ipd-hm-Wv. AXp-t]mse Xs¶ LCD kv{Io\p-IÄ CRT tamU-ep-Isf At]-
£n¨v hfsc Ipd¨v DuÀÖw am{Xta D]-tbm-Kn-¡p-¶p-Åq. seUv, saÀ¡pdn t]mepÅ
A]-I-S-I-c-amb -h-kvXp-¡-fpsS D]-tbmKw Ipd-¡-Ww.

lcnX I¼yq-«nwKv t{]mÕm-ln-¸n-¡p-¶-Xn-\p-th­n Xmsg ]d-bp¶ 4 kao-]-\-§Ä
DÄs¡m-Ån-¨n-cn-¡p-¶p.

-l-cnX cq]IÂ]\ (Green design): I¼yq«dp-IÄ,
skÀhdpIÄ, {]nâdpIÄ, s{]mP-IvSdpIÄ, aäv UnPn-äÂ D]-
I-c-W-§Ä F¶nh cq]-IÂ¸\ sN¿p-t¼mÄ Ah ]cn-Øn-
Xn¡v A\p-tbm-Py-ambpw DuÀÖ Imcy-£-aambpw D]-tbm-
Kn-¡m³ Xc-¯nÂ X¿m-dm-¡p-I.

lcn-X -\nÀamWw (Green manufacturing): I¼yq-«dpw aäv A\p-
_Ô LS-I-§fpw \nÀ½n-¡p-t¼mÄ ZpÀhybw ]c-am-h-[n Ipd¨p sIm­v ]cn-ØnXn¡v
tZmjw H¶pw D­m-¡m¯ coXn-bnÂ X¿m-dm-¡p-I.

lcnX D]-tbmKw (Green use): I¼yq-«-dn-sâbpw A\p-_Ô D]-I-c-W-§-fp-sSbpw
sshZypX D]-t`mKw Ipd¨p sIm­v ]cn-ØnXn kulmÀ±-]-c-ambn D]-tbm-Kn-¡p-I.

lcnX \nÀamÀP\w (Green disposal) :   I¼yq-«À tISp-]m-Sp-IÄ XoÀ¯v D]-tbm-Kn-
¡p-I, DNn-X-amb coXn-bnÂ \nÀ½mÀÖ\w sN¿p-I, Bh-iy-an-Ãm¯ Ce-Ivt{Sm-
WnIv D]-I-c-W-§Ä ]pXp¡n D]-tbm-Kn-¡p-I.

1. ]mcn-Øn-XnI D¯-c-hm-Zn-Xz-t¯mSpw {]Ir-Xn¡v tbmPn-¨-Xp-amb coXn-bnÂ I¼yq-«-
dp-Ifpw Ah-bpsS hn`-h-§fpw D]-tbm-Kn-¡p-¶-Xns\  F¶p ]d-
bp¶p

2. DÂ]¶-§-fnÂ \n¶pw D]-tbm-Kn-¡m³ ]äp¶ LS-I-§Ä D]-tbm-Kn¨v ]pXnb D]-
I-c-W-§Ä \nÀan-¡p-¶-Xn-s\-  F¶p hnfn-¡p-¶p.

3. I¼yq-«-dp-I-fnepw Ah-bpsS hn`-h-§-fnepw DuÀÖ Imcy-£-aX hÀ²n-¸n-¡p¶
te_-en§v ]cn-]m-Snsb  F¶p hnfn-¡p-¶p.

4. GsX-¦nepw c­v C³]p«v/ Hu«v]p«v D]-I-c-W-§Ä hoXw ]«nIs¸Sp-¯p-I.
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2.4 tkm^vävsh-bÀ 2.4 tkm^vävsh-bÀ 2.4 tkm^vävsh-bÀ 2.4 tkm^vävsh-bÀ 2.4 tkm^vävsh-bÀ (Software)
HcpIq«w t{]m{Km-ap-IÄ D]-tbm-Kn¨v I¼yq-«À knÌ-¯n-sâbpw aäv Ce-Ivt{Sm-WnIv
D]-I-c-W-§-fp-sSbpw {]hÀ¯\w Imcy-£-ahpw ̂ e-{]-Z-hp-ambn \S-¯m³ klmbn-
¡p-¶-h-bmWv tkm^vävsh-bÀ. lmÀUvshbÀ I¼yq-«À knÌ-¯nsâ ico-cw cq]s¸-
Sp-¯p-sa¶v ]d-bmsa-¦nÂ tkm^vävshbÀ AXnsâ a\tÊm Bßmthm BIp-¶p.
c­p Xc-¯n-epÅ tkm^vävshbdmWp-Å-Xv.

$ knÌw tkm^vävshbÀ

$ B¹n-t¡-j³ tkm^vävvsh-bÀ

2.4.1. knÌw tkm^vävsh-bÀ (System software)

I¼yq-«-dnsâ {]hÀ¯-\-§Ä \nb- -{´n-¡p-¶-Xn-\mbn cq]-IÂ]\ sNbvXn-«pÅ Hcp
Iq«w t{]m{Km-ap-I-sf-bmWv knÌw tkm^vävshbÀ F¶v ]d-bp-¶-Xv. I¼yq-«-dnsâ
{]hÀ¯-\§sf \nb-{´n¨p-sIm­pw, I¼yq«À kwhn-[m-\-¯nsâ AI-t¯bv¡pw
]pdt¯-bv¡pw Umä F¯n-¨p-sIm­pw, B¹n-t¡-j³ t{]m{Km-ap-I-fpsS IrXy-\nÀh-
lW¯nsâ FÃm L«-§fpw sNbvXp-sIm­pw I¼yq-«À knÌ-¯nsâ D]tbm-
K¯nÂ a\p-jys\ klm-bn-¡m³ th­n cq]-I-Â]\ sNbvX s]mXp -t{]m-{Km-ap-I-
fmWv Ah. Npcp-¡-¯nÂ knÌw tkm^vävshbÀ aäv tkm^vävshb-dp-I-fpsS {]hÀ¯-
\s¯ ]n´p-W-¡p-Ibpw s]cn-^-dÂ D]-I-c-W-§-fp-ambn Bi-b-hn-\n-abw \S-¯p-
Ibw sN¿p-¶p. I¼yq-«À ^e-{]-Z-ambn D]-tbm-Kn-¡p-¶-Xn\v D]-tbm-àm-¡sf CXv
klm-bn-¡p-¶p. I¼yq«-dnse hn`h-§Ä \nb-{´n-¡p-hm³ knÌw tkm^vävshbÀ
klm-bn-¡p¶p F¶v CXv kqNn-¸n¡p¶p.

Nn{Xw  2.52 : tkm^vävshb-dn-eqsS D]-tbm-àm-hpw-lmÀUvshbdpw X½n-epÅ k¼À¡w

 \ap¡p sN¿mw

1. ]cn-Øn-Xn¡pw P\-§-fpsS Btcm-Ky-¯n\pw Cþ-thÌv D­m-¡p¶ {]Xym-Lm-X-
s¯-¡p-dn¨v ]Tn-¡p-¶-Xn-\mbn Hcp kÀsÆ \n§-fpsS {]tZ-i¯v \S¯n dnt¸mÀ«v
Fgp-Xp-I.

2. lcnX I¼yq-«nw-Knsâ {][m-\ys¯ I pdn¨v NÀ¨ sN¿p-I.
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knÌw tkm^vävsh-bÀ, D]-tbm-àm-hn-s\bpw lmÀUvshb-dn-s\bpw F§s\  _Ôn-
¸n-¨n-cn-¡p¶p F¶v Nn{Xw 2.52 Â ImWn-¡p-¶p.

knÌw tkm^vävsh-b-dnsâ LS-I-§Ä Xmsg sImSp-¡p-¶p.

a) Hm¸-td-änwKv knÌw

b) `mj s{]mk-Êdp-IÄ

c) bq«n-enän tkm^vävsh-bÀ

a) Hm¸-td-änwKv knÌw (Operating system)

D]-tbm-àm-hn-t\bpw I¼yq-«À lmÀUvsh-b-dn-s\bpw _Ôn-¸n-¡m-\m-bpÅ Hcp-Iq«w
t{]m{Km-ap-IsfbmWv Hm¸-td-änwKv knÌw F¶p-]-d-bp-¶-Xv. I¼yq-«À knÌs¯ D]-
tbmKyam-¡pI F¶XmWv Hm¸-td-änwKv knÌ-¯nsâ {]mY-anI-e-£yw. D]-tbm-IvXm-
hn\v t{]m{Km-apIÄ {]hÀ¯n¸n-¡m³ A\p-tbm-Py-amb ]cn-ØnXn Hcp¡n-s¡mSp-
¡pIbmWv Hm¸td-änwKv knÌw sN¿p-¶-Xv. Imcy-£-a-amb coXn-bnÂ I¼yq«À
lmÀUvsh-bÀ D]tbm-Kn-¡m³ klm-bn-¡pI F¶Xpw Hm¸-td-änwKv knÌ-¯nsâ
tPmen-bm-Wv.

I¼yq-«-dnse FÃm-hn[ {]hÀ¯-\-§-sfbpw \nb-{´n-¡p-Ibpw GtIm-]n-¸n-¡p-Ibpw
sN¿p-¶Xv Hm¸-td-änwKv knÌ-am-W.v Nn{Xw 2.54 Â I¼yq-«À knÌ-¯nse hn`h§fpsS
amt\-P-cmbn (Resouce manager) Hm¸-td-änwKv knÌw {]hÀ¯n-¡p-¶Xv ImWn-¡p¶p.
Gähpw {][m-\-s¸« knÌw tkm^vävsh-b-dmWv Hm¸-td-änwKv knÌw. I¼yq-«-dnse
lmÀUv UnkvInÂ \n¶pw BZyw FSp¡p¶ t{]m{Kmapw Hm^m-¡p-¶-Xphsc sa½-
dn-bnÂ \ne\nÂ¡p-¶ t{]m{Km-ap-am-Wn-Xv. I¼yq-«-dnsâ A\p-Nn-X-amb D]-tbm-Khpw
sXäp-IÄ kw`-hn-¡p-¶Xv XS-bm\pw CXv {ian-¡p-¶p.

Hm¸-tdänwKv knÌ-¯nsâ {][m-\[À½§Ä (Functions of operating system)

Hm¸-td-änwKv knÌ-¯nsâ {][m-\-s¸« [À½-§-fmWv t{]mkÊv ssIIm-cyw-sN-¿pI,
sa½dn ssIImcyw sN¿pI, ̂ bÂ ssIIm-cy- -sN¿pI, skIyqcnän ssIImcyw sN¿p-
I, \nÀt±i§Ä hymJym-\n-¡p-I XpS§nbh.

Nn{Xw 2.53 Hm¸-td-änwKv knÌw
hn`-h-§-fpsS amt\-PÀ F¶ \ne-bnÂ
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i t{]mkÊv ssIImcyw sN¿pI

t{]mk-Êp-I-fpsS hn\ym-khpw Xncn-s¨-Sp-¡-epw, hnhn[ s{]mk-Êp-IÄ¡v hn`-h§Ä
\ÂIp-¶-Xn-\pÅ ]²Xn Xbm-dm-¡Â F¶n-h-bmWv Hm¸-td-änwMv knÌ-¯nse
t{]mkÊv ssIImcyw sN¿p¶ `mKw {i²-]p-eÀ¯p-¶-Xv.

ii sa½dn ssIIm-cyw -sN-¿pI

{]mY-anI sa½-dnsb ssIImcyw sN¿p-Itbm \nb-{´n-¡pItbm sN¿p¶Xv Hm¸-
tdänwKv knÌ-¯nse sa½dn ssIImcyw sN¿p¶ `mK-am-Wv. Hmtcm sa½dn Øm\-
¯nsâbpw AhØ (Hcp t{]mk-Ên\v \o¡n-sh-¨n-cn-¡p-I-bmtWm AtXm Hgnªp
InS-¡p-I-bm-tWm) AXv kq£n-¨p-sh-¡p-¶p. Hmtcm t{]mk-Ên\pw F{X-am{Xw sa½dn
\o¡n-sh-¡-W-sa¶v AXv IW-¡m-¡p-Ibpw AXp {]Imcw \o¡n sh¡p-Ibpw sN¿p-
¶p. sa½dn ]n¶oSv Bh-iy-an-sÃ-¦nÂ AXv Xncn-s¨-Sp-¡p-Ibpw sN¿p-¶p.

iii ^bÂ ssIImcyw sN¿pI

^bepI-fp-ambn _Ô-s¸« {]hÀ¯-\-§-fmb Bkq-{XWw sN¿p-I, t]cv -sIm-Sp-
¡p-I, kw`-cn-¡p-I, Xncn-s¨-Sp-¡p-I, ssIamäw sN¿p-I, kwc-£n-¡p-I F¶o {]hÀ¯-
\-§Ä sN¿p-¶p.

iv Unsshkv ssIImcyw sN¿pI

I¼yq«dp-ambn _Ôn-¸n-¨n-cn-¡p¶ D]-I-c-W-§-fpsS \nb-{´-W-amWv Unsshkv ssI-
Imcyw-sN-¿Â. lmÀUvsh-b-dpw tkm^vävsh-b-dpw kwtbm-Pn-¸n¨psIm­v AXv D]-I-
c-W-§sf ssIImcyw sN¿p-¶p. Unsshkv ss{UhÀ tkm^vävshbdneqsS Hm¸-td-
änwKv knÌw lmÀUvshbÀ D]-I-c-W-§-fp-ambn kwh-Zn-¡p-¶p. tUmkv (DOS), hn³-
tUmkv, bpWn-Ivkv, en\-Ivkv, amIv H.Fkv.- F¶n-h hnhn[Xcw Hm¸-td-änw§v knÌ-
§Ä¡pÅ DZm-l-c-W-§-fm-Wv.

b.  `mj t{]mk-Êdp-IÄ (Language processors)

a\p-jy-À X½nÂ Bi-b-hn-\n-abw \S-¯m³ `mj D]-tbm-Kn-¡p-¶p. I¼yq-«-dp-ambn
Bi-b-hn-\n-abw \S-¯m³ I¼yq-«-dn\v Adn-bm-hp¶ Hcp `mj D]-tbm-àm-hn\v Bh-
iy-ambn hcp-¶p. I¼yq-«À ̀ mj-Isf DbÀ¶Xe-¯n-epÅ I¼yq-«À ̀ m-j- (HLL) F¶pw
Xmgv¶ Xe¯n-epÅ I¼yq-«À `mj (LLL) F¶pw c­mbn Xcw-Xn-cn-¨n-cn-¡p-¶p.

Xmgv¶Xe-¯n-epÅ I¼yq-«À `mj b{´m[n-jvTnX-`mj F¶-dn-b-s¸-Sp-¶p. I¼yq-«-
dnÂ e`y-amb sa½-dn-bpw, cPn-Ì-dp-Ifpw D]-tbm-Kn¨v Cu `mj-bn-epÅ t{]m{Km-ap-
IÄ Fgp-Xs¸-Sp-¶p. Hmtcm I¼yq-«-dn-sâbpw cq]-IÂ]\ hyXy-kvX-am-bXp sIm­v
Hmtcm I¼yq-«-dn\pw {]tXyI Xmgv¶Xe-¯n-epÅ b{´-`mj D]-tbm-Kn-¡p-¶p. sajo³
emwtKzPpw Akw»n emwtKzPpw Xmgv¶Xe-¯n-epÅ I¼yq-«À `mj-Ifm-Wv.

b{´ `mj (Machine language) : {]tXy-I-Xcw kqN-\-IÄ am{Xsa I¼yq-«-dn\v a\-Ên-
em-¡m³ km[n-¡pIb pÅq F¶v \ap-¡-dn-bm-a-tÃm. 1, 0 F¶o ss_\dn kwJyI-fneqsS
{]Xn-\n-[o-I-cn-¡-s¸-Sp¶ {]tXyI AS-bm-f-§Ä am{Xta I¼yq-«-dn\v a\-kn-emIq F¶v
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\ap-¡-dn-bmw. ss_\dn A¡-§Ä D]-tbm-Kn-¡p¶ ̀ mj-Isf b{´`mj F¶p-  hn-fn-¡p-
¶p. b {´  ̀ mj-bnÂ t{]m{Kmw Fgp-Xp-¶Xv hfsc _p²n-ap-«m-Wv. FÃm \nÀt±-i-§Ä¡pw,
0 sâbpw 1 sâbpw ssZÀLy-ta-dnb kn{Sn§v HmÀ¯n-cn-¡m³ km-[y-a-Ã.

Akw»n `mj (Assembly language): Akw»n `mj a[y-hÀ¯n-bmb t{]m{Km-
anwKv ̀ mj-bm-Wv. Akw»n ̀ mj-IÄ \yptam-Wn-¡p-IÄ D]-tbm-Kn-¡p-¶p. Hcp {]hÀ¯-
\-¯n\v sImSp-¡p¶ {]Xo-Im-ß-I-amb t]cmWv \yqtam-WnIv. DZm-l-c-W-ambn k¦-
e\-¯n\v ADD, hyh-I-e-\-¯n\v SUB, XpS-§n-b-h. b{´`mjsb At]-£n¨v
Akw»n `mj-bnÂ I¼yq-«À t{]m{Kmw Fgp-Xm³ Ffp-¸-amWv. CXv b{´m-[n-jvTnX
`mj-bm-b-Xn-\mÂ t{]m{Km-aÀ¡v I¼yq-«À cq]-L-S-\-sb-¡p-dn¨v Adn-hp-­m-bn-cn-t¡-
­-Xm-Wv.

DbÀ¶-X-e-¯n-epÅ `mj (High level language): Cu `mj-IÄ Cw¥ojv `mj- sb -
t¸mse bpÅXpw Akw»n- `m-j-sb-¡mfpw b{´-`m-j-sb-¡mfpw efn-X-ambn a\-kn-
em-¡m³ km[n-¡p-¶-Xp-am-Wv.  DbÀ¶-Xe¯nepÅ I¼yq-«À `mj-IÄ ( HLL)  I¼yq-
«-dn\v a\-Ên-em-¡m³ km[n-¡p-I-bn-Ã. DbÀ¶-X-e-¯n-epÅ `mj-I-fnÂ Fgp-Xn-bn-cn-
¡p¶ I¼yq-«À t{]m{Km-ans\ AXn\v Xpey-amb b{´`mj-bn-te¡v amäp-¶p.  Bb-Xn-
\mÂ C¯cw `mj-Isf XÀÖa sN¿p-¶-Xn\v Hcp `mj hnhÀ¯-Is\ (Iss¼-edp -
Itfm CâÀ{]ädpItfm) Bh-iy-ambn hcp-¶p. BASIC, C, C++, Java F¶nh DbÀ¶-
X-e-¯n-epÅ t{]m{Km-anwKv `mj-IÄ¡v DZm-l-c-W-§-fm-Wv.

`mj t{]mk-Ê-dnsâ Bh-iy-IX

DbÀ¶-X-e-¯n-ep-Å ̀ mjI-fntem Akw»n ̀ mj-I-fntem Fgp-Xn-bn-cn-¡p¶ t{]m{Km-
ap-IÄ I¼yq-«-dn\v a\-Ên-em-¡m³ km[n-¡p-I-bn-Ã. C§s\-bpÅ t{]m{Km-ap-Isf
b{´ `mjI-fn-te¡v (I¼yq-«-dn\v a\-kn-em-Ip-¶ -`m-j) amäp-¶-Xn\v `mj t{]mk-Ê-
dp-IÄ D]-tbm-Kn-¡p-¶p. DbÀ¶-X-e-¯n-epÅ `mj-I-fntem Akw»n `mjI-fntem
Fgp-Xn-bn-cn-¡p¶ t{]m{Km-ap-Isf AXn\v kam-\-amb b{´ `mj-Ifnte¡v amäw
sN¿p¶ knÌw t{]m{Km-ap-I-sfbmWv `mj s{]mk-Ê-dp-IÄ F¶p hnfn-¡p-¶-Xv.

hnhn-[-X-c-¯n-epÅ `mj t{]mk-Ê-dp-IÄ (Types of language processors)

• Akw»À (Assembler): Akw-»n `mjbnÂ Fgp-Xnb t{]m{Km-ap-Isf b{´
`mj-bn-te¡v XÀÖa sN¿p¶-Xn\v Akw-»À F¶dnb-s¸-Sp¶ Hcp hnhÀ¯-
I³ Bh-iy-ap-­v. t{]m{Kmanse {]hr-¯n-IÄ \S-¸n-em¡p¶Xv XÀÖa sN¿-
s¸« tij-am-W.v ImcWw I¼yq-«-dn\v b{´ tImUv \nÀt±iw am{Xsa a\-kn-em-
¡m³ Ign-bp-I-bp-Åq. Akw»À b{´m-[n-jvTn-X-am-Wv.

• CâÀ{]äÀ (Interpreter)  : DbÀ¶-X-e-¯n-se-gp-Xnb t{]m{Kmap-Isf hcn-h-cn-bmbn
b{´`mj-bn-te¡v samgn-amäw \S-¯p¶ `mj s{]mk-Ê-dmWv CâÀ{]äÀ. GsX-
¦nepw Hcp hcn-bnÂ sXäp-s­-¦nÂ, sXäp-IÄ shfn-s¸-Sp-¯p-Ibpw {]hÀ¯\w
AhnsS sh¨v Ah-km-\n-¸n-¡p-Ibpw sN¿p-¶p. sXäp Xncp-¯n-b-Xn-\p-tijw
am{Xta hnhÀ¯\w XpS-cp-I-bp-Åq. BASIC Hcp CâÀ{]äUv `mj-bm-Wv.
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Nn{Xw 2.54:  ̀ mj- s{]m-k-ÊnwKv

Akw-»À

Iss¼-eÀ/
CâÀ{]n-äÀb{´-`mj

DbÀ¶-X-e-¯n-ep-Å-`mj

Akw-»n-`mj

c. bq«n-enän tkm^vävshbÀ (Utility software)

]Xnhv tPmen-Ifpw knÌw ]cn-]m-e\ tPmen-Ifpw \nÀÆ-ln-¡m³ D]-tbm-àm-¡sf
klm-bn-¡p¶ Hcp-Iq«w t{]m{Km-ap-I-fmWv bq«n-enän tkm^vSvsh-bÀ. Nne bq«n-enän
t{]m{Km-ap-Ifpw Ah-bpsS [À½-§fpw Xmsg- sIm-Sp-¯n-cn-¡p¶p

$ Iw{]-j³ SqÄkv (Compression tools): henb ̂ b-ep-Isf Npcp-§nb kw`cW
Øe-§-fn-te¡v Npcp-¡pI F¶-XmWv Iw{]j³ SqÄkn-eqsS sN¿p-¶-Xv. Bh-
iym-\p-k-cWw Hcn-¡Â Iw{]-j³ bq«n-enän D]-tbm-Kn¨v hen¸w Ipd¨ ^b-
epIsf UoI{¼kv sNbvXv bYmÀY hen-¸-¯n-te¡v amäp-hm³ km[n-¡pw.
^bepIfpsS I{¼js\ kn¸nwKv (Zipping) F¶pw UnI{¼-js\ A¬kn-
¸nw§v (Unzipping) F¶pw hnfn-¡p-¶p. DZm-l-cWw Winzip, WinRAR F¶n-h.

$ UnkvIv Uo{^m-KvsaâÀ (Disk defragmenter): I¼yq-«À lmÀUv UnkvInse
^b-ep-Isf ]p\-{I-ao-I-cWw \S-¯p¶ t{]m{Km-ap-Isf UnkvIv Uo{^mKvsaâÀ
F¶p ]d-bp-¶p.  UnkvInsâ ]e-`m-K-§-fn-embn NnX-dn-In-S-¡p¶ ^b-ep-Isf
{Iao--I-cn-¨mÂ I¼yq-«-dn\v thKX IqSq-Ibpw {]hÀ¯\w Imcy-£-a-am-hp-Ibpw
sN¿pw.

• Iss¼-eÀ (Compiler): DbÀ¶-X-e-¯n-e-pÅ `mj-bn-se-gp-Xnb t{]m{Km-ap-Isf
b{´ `mjbn-te¡v samgnamäw \S-¯p¶ `mj s{]mk-Ê-dmWv Iss¼eÀ. Hä-
¯-hW sIm-­p-X-s¶ AXv t{]m{Kmw apgph-\mbpw hymJym-\n-¡p-¶p. CXnÂ
Fs´-¦nepw sXäp-IÄ h¶mÂ B sXäp-IÄ Iss¼-te-jsâ Ah-km\w {Ia-\-
¼-tdmSp IqSn ktµ-i§-fmbn kv{Io\nÂ sXfnbpw. hmIy-L-S-\-bnÂ
sXsäm¶pansÃ-¦nÂ Iss¼-eÀ Hcp H_vPIväv ^bÂ krjvSn-¡pw. Iss¼eÀ
D]-tbm-Kn-¨pÅ XÀÖ-asb Iss¼-te-j³ F¶p ]d-bp-¶p. XÀÖ-a-¡p-tijw
t{]m{Kmw d¬ sN¿p¶Xn\v Iss¼-eÀ sa½-dn-bnÂ Bh-iy-an-Ã. Iss¼eÀ  D]-
tbm-Kn-¡p¶ t{]m{Km-anwKv ̀ mj-I-fmWv C, C++, Pascal XpS-§n-b-h. Akw»n ̀ mj-
bnÂ \n¶pw, DbÀ¶-X-e-¯nepÅ `mj-bnÂ \n¶pw t{]m{Km-ap-IÄ b{´-`mj
t{]m{Km-ap-I-fmbn hnhÀ¯\w sN¿p¶ {]hr-¯n-IÄ Nn{Xw 2.54 Â ImWn-¨n-cn-
¡p-¶p.
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$ _m¡vA¸v tkm^vävsh-bÀ (Backup software) : GsX-¦nepw Imc-W-¯mÂ
lmÀUv Unkv¡p-IÄ {]hÀ¯-\-c-ln-X-am-hp-Itbm A_-²-¯nÂ amä-§Ä¡v
hnt[-b-am-hp-Itbm sNbvXmÂ UnkvInÂ kq£n¨p h¨n-cn¡p¶ hnh-c-§-fpsS
]IÀ¸v \ap¡v FSp-¡p-hm³ km[n-¡p¶ tkm^vävsh-bdmWn-Xv. C u kuIcyw
D]-tbm-Kn¨v ̂ b-ep-Itfm t^mÄU-dp-Itfm ss{Uhp-Itfm \ap¡v _m¡v A¸n\v
hnt[-b-am¡mw.

$ Bâ n sshdkv tkm^vSvsh-bÀ (Antivirus softwar e): I¼yq-«-dnsâ {]hÀ¯-
\s¯ tZmjI-c-ambn _m[n-¡p¶ t{]m{Km-ap-I-fmWv I¼yq-«À sshd-kp-IÄ.
Bâ nsshdkv tkm^väv-shbÀ F¶ bq«n-enän t{]m{Kmw D]-tbm-Kn¨v I¼yq-«-
dns\ _m[n-¨n-cn-¡p¶ sshd-kns\ Is­-¯m\pw Ahsb Hgn-hm-¡m\pw km[n-
¡pw. ]pXnb sshd-kp-IÄ krjvSn-¡-s¸«p sIm­n-cn-¡p-¶-Xn-\-\p-k-cn¨v Bâ n
-ssh-dkv tkm^vävsh-bdpIfpw ]pXp-t¡­Xp-­v. FÃm Bâ nsshdkv tkm^väv-
shb-dp-Ifnepw kzbw ]pXp-¡p¶ kwhn-[m-\-§-fp-­v. t\mÀ«¬ Bâ nsshdkv,
Imkvt]-gvkvIn, F.hn.Pn F¶nh DZm-l-c-W-§-fmWv.

2.4.2  B¹n-t¡-j³ tkm^vävshbÀ (Application software)

Hcp {]tXyI Bh-iy-¯n-\mbn hnI-kn-¸n-s¨-Sp-¡p¶ tkm^vävsh-b-dp-I-sf-bmWv B¹n-
t¡-j³ tkm^vävsh-bÀ F¶p hnfn¡p-¶-Xv. s]mXp-hmb Bh-iy-§Ä¡m-bpÅ
tkm^v-ävsh-bÀ ]mt¡-Pp-Ifpw {]tXyI Bh-iy-§Ä¡m-bpÅ tkm^vävsh-b-dp-Ifpw
CXnÂs]Sp-¶p. B¹n-t¡-j³ tkm^vävsh-b-dp-IÄ¡v DZm-l-c-W-§-fmWv GIMP, Payroll
system, Airline Reservation System, Tally F¶nh.

a.  s]mXp-hmb Bh-iy-§Ä¡pÅ ]mt¡-Pp-IÄ (General purpose software packages)

Hcp {]tXyI B¹n-t¡-j\nse {]hÀ¯-\-§Ä \nÀÆ-ln-¡m³ D]-tbm-Kn-¡p¶
tkm^vävsh-bÀ ]mt¡-Pm-Wn-Xv. D]-tbm-IvXm-hnsâ Bh-iy-§Ä¡\pkcn¨v [mcmfw
khn-ti-j-X-IÄ {]tXyI ]mt¡-Pp-I-fnÂ DÄs¸-Sp-¯n-bn-cn-¡p-¶p. thUv t{]mk-
kdpIÄ, kvs{]Uvjoäv tkm^vävshbÀ, {]k-tâ-j³ tkm^vävshbÀ, Umämt_kv
tkm^vävshbÀ, aÄ«naoUnb tkm^vävshbÀ F¶n-§s\ Chsb Xcw-Xn-cn-¨n-cn-
¡p-¶p.

$ thUv s{]mk-Ên§v tkm^v ävsh-bÀ (Word processing software): tUmIyp-saâp-
IÄ \nÀ½n-¡p-¶-Xn\pw amä-§Ä hcp-¯p-¶-Xn\pw th­n cq]-IÂ ] \ sNbv -Xn-
cn-¡p¶ tkm^v ävsh-bÀ BWv thUvs{]mk-Ênw-Kv. hfsc Ffp-¸-¯nÂ enJnX
DÅ-S¡w cq]-IÂ ] \ sN¿p-hm\pw Nn«-s¸-Sp-¯p-hm\pw \nÀan-¡p-hm\pw {]nâv
sN¿p-hm\pw CXv D]-tbm-Kn-¡p-¶p, CXnsâ klm-b-t¯msS t^m­p-IÄ skäv
sN¿p-hm-\pw, ]mc-{Km^v skäv sN¿p-hm\pw, hyXykvX coXn-bnÂ ASbm-f-§Ä
sImSp-¡p-hm-\pw, hcn-bmbn \nc-¯Â icn-bm-¡p-hm-\pw, hymI-c-W-hpw, A£-c-
hn-\ym-khpw ]cn-tim-[n-¡p-hm\pw, Nn{X-§Ä DÄs¸-Sp-¯p-hm-\pw, tcJm-Nn-{X-
§-fpw, ]«n-I-Ifpw \nÀ½n¡phm\pw km[n-¡p-¶p. tUmIyp-saâ nsâ Hmtcm t]Pp-
Ifnepw Xe-s¡«pw ASn-¡p-dn¸pw kÖo-I-cn-¡m\pw km[n-¡p-¶p. MS Word, Open
Office Writer, Apple i Work Pages F¶nh DZm-l-c-W-§-fm-Wv.
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$ kvs{]Uvjoäv tkm^vävshbÀ (Spreadsheet software): ]«nI cq]-¯nepDÅ
Cu tkm^vävshbÀ D]-tbm-Kn¨v IW¡pIq«-ep-IÄ Ffp¸-¯nÂ \S-¯m³ km[n-
¡pw. t]¸À hÀ¡vjo-äns\ A\p-I-cn-¨p-sIm­v skÃp-IÄ sIm­v Hcp {KnUv
\nÀ½n-¡p-¶p. Nn{X-§Ä DÄs¸-Sp-¯p-hm\pw hnhn-[-X-c-¯n-epÅ NmÀ«p-IÄ
\nÀ½n-¡p-hm\pw AXv A\p-h-Zn-¡p-¶p. FwF-kvFIvkÂ, Hm¸¬ Hm^okv
ImÂIv, tem«kv 1þ2þ3, B¸nÄ i Work \t¼gvkv. (MS Excel, Open Office Calc,
Lotus 1-2-3, Apple i Work numbers) F¶nh DZm-lcW§-fm-Wv.

$ {]k-tâ-j³ tkm^vävshbÀ (Presentation software): ssÉUv tjmhnÂ Nen-
¡p¶ Nn{X-§fpw i_vZ-§fpw D]-tbm-Kn¨v hnh-c-§-Ä X¿m-dm-¡m³ D]-tbm-
Kn-¡p¶ tkm^vävshbdmWn-Xv. Nn{X-§-fpw, sSIvÌpI-fpw, B\n-ta-j-\pw, hoUn-
tbm-I-fpw, i_vZ-§fpw DÄs¸-Sp¯n hyXykvX Xc-¯n-epÅ Bi-b-§Ä
ssÉUp-I-fn-eqsS \nÀ½n-¡m³ {]k-tâ-j³ tkm^vävsh-bÀ klm-bn-¡p-¶p.
ssat{Im-tkm^väv ]hÀt]m-bnâ v, Hm¸¬ Hm^okv Cw{]kv, B¸nÄ sFhÀ¡v
Iot\m-«v (Apple i Work Keynote) F¶nh DZm-l-c-W-§-fm-Wv.

$ Umämt_kv tkm^vävshbÀ (Database software): ]c-kv]cw _Ô-s¸-«p- In-S-
¡p¶ Hcp-Iq«w Umä-Isf tiJ-cn¨v ]«nIm coXn-bnÂ kq£n-¨n-cn-¡p¶hsb-
bmWv Umäm-t_-kp-IÄ F¶p-]-d-bp-¶-Xv. ]c-kv]cw _Ô-s¸«p InS-¡p¶ Umä-
bpw Ah kzoI-cn-¡m-\pÅ HcpIq«w t{]m{Km-ap-Ifpw tNÀ¶-XmWv Umämt_kv
amt\-Pvsaâv knÌw (DBMS). Umäm-t_-kn-epÅ hnh-c-§Ä AXn-\-\p-tbmPyamb
coXn-bnepw Imcy-£-a-ambpw hn\n-tbm-Kn¨v Ah th­ coXn-bnÂ kq£n-¡p-
Ibpw Xncns¨-Sp-¡p-Ibpw sN¿-emWv Umämt_knsâ {][m\ e£yw. kpc-
£n-X-Xzhpw kzIm-cyXbpw, {]tXyI am\-Z-Þ-§-fpw Ch \ÂIp¶ {]tXy-I-
X-I-fm-Wv. ssat{Im-tkm^väv BIvkkv (Microsoft access), Hdm¡nÄ (Oracle),
t]m-Ìv{Kkv Fkv.-Iyq.FÂ (Postgres SQL),  ssa Fkv.-Iyq.-FÂ  (My SQL) F¶nh
DZm-l-c-W-§-fmWv.

$ aÄ«n-ao-Unb tkm^vävsh-bÀ (Multimedia software):  hnhn[ cq]-§-fn-epÅ am[y-
a-§-fpsS GIo-IrX cq]-amWv aÄ«n-ao-Un-b. A£c-§-fpw, Nn{X-§-fp-w, {Km^nIvkpIfpw,
HmUn-tbm-Ifpw, hoUn-tbm-Ifpw IqSn tNÀ¶pÅ cq]-amWv aÄ«naoUn-b. hnhn[Xc-
¯n-epÅ hnh-c-§Ä s{]mkÊv sN¿m³ aÄ«n-ao-Unb tkm^vävsh-bdnÂ km[n-
¡pw. HmUntbm, hoUntbm ^b-ep-IÄ \nÀ½n-¡p-¶-Xn\pw FUnäv sN¿p-¶-Xn\pw
CXv klm-bn-¡p-¶p. Hcp cq]-¯nÂ \n¶pw thsdmcp cq]-¯n-te¡v XÀÖa sN¿p-
hm-\pÅ (HmUntbm hoUntbm ^b-ep-IÄ) tkm^vävshbdpIÄ D­v. hn.FÂ.-kn.
¹bÀ (VLC Player), AtUm-_v ̂ vfmjv (Adobe Flash), dnbÂ ¹bÀ (Real Player), aoUnb
¹bÀ (Media Player) F¶nh DZm-l-c-W-§-fm-Wv.

b. {]tXyI Bh-iy-§Ä¡pÅ tkm^vävsh-bÀ (Specific Purpose Software)

{]tXyI Bh-iy-§Ä¡p am{X-ambn X¿m-dm-¡p¶ tkm^vävvsh-b-dp-I-fm-Wn-Xv. Hcp
Øm]-\-¯n-\p-th­n {]tXyIw X¿m-dm-¡n-bn-cn-¡p¶ C u tkm^vävsh-b-dns\
sSbveÀ þ sabvUv tkm^vävsh-bÀ F¶p hnfn-¡p-¶p. km{¼-Zm-bn-I-ambn Nn«-s¸-Sp-
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¯nb tkm^vävsh-bÀ F¶pw CXns\ ]d-bm-dp-­v. Hcp D]-tbm-àm-hns\ am{Xw
Dt±-in¨v Abm-fpsS ap³K-W-\-Ifpw {]Xo-£-Ifpw am{Xw DÄs¸-Sp¯n Xbm-dm-¡p¶
tkm^vvvävsh-b-dmWv km{¼Zm-bn-I-ambn Nn«-s¸-Sp-¯nb tkm^vvvävshbÀ. ]«nI 2.5 Â
{]tXyI Bh-iy-§Ä¡m-bpÅ B¹n-t¡-j³ tkm^vävvsh-bÀ hni-Zo-Icn¨ncn-¡p-
¶p.

2.52.52.52.52.5 kzX{´ Hm¸¬ tkmgvkv tkm^vävshbÀkzX{´ Hm¸¬ tkmgvkv tkm^vävshbÀkzX{´ Hm¸¬ tkmgvkv tkm^vävshbÀkzX{´ Hm¸¬ tkmgvkv tkm^vävshbÀkzX{´ Hm¸¬ tkmgvkv tkm^vävshbÀ
(Free and open source software)

D]-tbm-Kn-¡p-¶-Xn-\pw, ]IÀ¸v FSp-¡p-¶-Xn-\pw, hnX-cWw sN¿p-¶-Xn-\pw, ]cn-
tim-[n-¡p-¶-Xn\pw, amä§Ä hcp-¯p-¶-Xn-\pw, sa¨-s¸-Sp-¯p-¶-Xn\pw D]-tbm-àm-
hn\v kzmX{´yw \ÂIp¶ tkm^vävvsh-b-dmWv kzX{´ Hm¸¬ tkmgvkv tkm^vävsh-

A¹n-t¡-j³ tkm^vävshbÀ Dt±-iy-§Ä

Hcp Øm]\-¯nse sXmgn-em-fn-I-fpsS thX-\s¯
Ipdn¨pw aäv FÃm-hn[ hnh-c-§sf Ipdn¨pw hni-Z-
ambn ]cn-]m-en-¡p-¶Xv t] tdmÄ knÌ-am-Wv.

Hcp hym]mc Øm]-\-¯nse BkvXn hnhc ]«n-I-
IÄ, HmÀU-dp-IÄ, hn]-W-\w, hnX-cWw F¶n-hsb
th­hn[w ]cn-]m-en-¡p-¶p.

Hcp Øm]-\-¯nse a\p-jy-hn-`-h-§sf th­ hn[w
]cn-]m-en-¡p-¶p.

t] tdmÄ knÌw

C³shâdn amt\-Pvsaâv knÌw

lyqa¬ dntkmgvkv amt\Pvsaâv knÌw

]«n-I. 2.5:  B¹n-t¡-j³ tkm^vävshb-dn\v DZm-l-cWw

1. Hm¸-td-än§v knÌw \nÀh-Nn-¡pI

2. Hm¸-td-än§v knÌ-¯n\v 2 DZm-l-cWw sImSp-¡p-I.

3. Hcp t{]m{Kmw IrXy-\nÀÆ-l-W-¯n\v ]d-bp¶ t]cm-Wv-______.

4. Hm¸-td-änwKv knÌ-¯nsâ GsX-¦nepw c­v [À½-§Ä Fgp-Xp-I.

5. Akw»n `mjsb  b{´`mjbn-te¡v XÀÖa s N¿p¶ tkm^vävsh-b-dnsâ t]sc-
gp-XpI

6. Iss¼e-dpw CâÀ{]ä-dpw X½nepÅ hyXymkw Fgp-Xp-I.

7. DBMS F¶mÂ __________BWv.

8. km{¼-Zm-bn-I-ambn Nn«-s¸-Sp-¯nb tkm^vävsh-b-dn\v c­v DZm-l-cWw Fgp-Xp-I.

9. UnkvInse hnh-c-§-fpsS X\n-¸-IÀ¸ns\ hnfn-¡p¶ t]cv ______.

kzbw hne-bn-cp¯mw
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bÀ. Ipdª Nnehv, kpc-£n-X-Xzw, Ip¯I I¼-\n-I-fnÂ \n¶pÅ kzmX{´yw,
Imcy-£-a-amb {]hÀ¯\w, ]ckv]c {]hÀ¯-\-£-a-X XpS§nbh \ÂIp¶Xv
sIm­v kzX{´ Hm¸¬ tkmgvkv tkm^vävsh-bÀ Ct¸mÄ hym]-I-ambn D]-tbm-Kn-
¡p-¶p.

\mev Xc-¯n-epÅ kzmX{´yw kzX{´ tkm^vävshbÀ ^ut­-j³ ( Free Soft-
ware Foundation - FSF) \nÀh-Nn-¡p-¶p.

kzmX{´yw 0 (Freedom 0) : GXv Bh-iy-¯n\pw CjvS{]Imcw D]tbm-Kn-¡p-¶-
Xn-\pÅ kzmX-{´yw.

kzmX{´yw 1 (Freedom 1) : tkm^vävshbÀ F§s\ {]hÀ¯n-¡p¶p F¶v
hni-Ie\w sN¿p-¶-Xn-\pÅ kzmX-{´yw.

kzmX{´yw  2 (Freedom 2) : t{]m{Km-ansâ ]IÀ¸p-IÄ ]p\ÀhnX-cWw sN¿p-hm-
\pÅ kzmX{´yw.

kzmX{´yw 3 (Freedom 3) : t{]m{Kmans\ \ho-I-cn-¡m\pw \ho-I-cn-¨hsb ]pd-¯n-
d-¡m-\p-apÅ kzmX{´yw.

{^o Bâ v Hm¸¬ tkmgvkv tkm^vävsh-b-dp-I-fnÂ NneXv Xmsg sImSp-¡p¶p

Kv\p/en\Ivkv (GNU/Linux):  kzX{´ Hm¸¬ tkm^vävshbÀ amXr-I-bn-epÅ Hm¸-
td-änwKv knÌw hn`m-K¯nÂs¸« tkm^vävsh-b-dmWv GNU/Linux. 1983 Â FSF Â
dn¨mÀUv ÌmÄam³ Ah-X-cn-¸n¨ GNU s{]mP-IvSnÂ Nn«-s¸-Sp-¯nb H¶mWv CXv.

Pn¼v (GIMP): GNU CtaPv am\n-]p-te-j³ t{]m{Kmw F¶mWv CXv Adn-b-s¸-Sp¶Xv.
Nn{X-§sf Nn«-s¸-Sp-¯p-hm³ D]-tbm-Kn-¡p¶ tkm^vävsh-b-dm-Wn-Xv. Nn{X-§Ä \nÀ-
½n-¡p-hm-\pw, Nn«-s¸-Sp-¯phm\pw th­ coXn-bnÂ ssIImcyw sN¿p-hm\pw Cu
tkm^vävsh-bÀ D]-tbm-Kn-¡p-¶p. hnhn[ ^bÂ t^mÀam-äp-Isf ]n´p-W-¡m\pw
Hcp cq]-¯nÂ \n¶v asäm-¶n-te¡v amäp-¶-Xn\pw GIMP klm-bn-¡p-¶p.

tamknÃ ^bÀt^mIvkv  (Mozilla Firefox) : tamknÃ tImÀ¸-td-j³ \nÀ½n¨ hfsc
{]ikvXamb sh_v {_ukÀ BWn-Xv. kpc-£n-X-amb {_ukn-§n\v CXv A\p-tbm-
Py-am-Wv.

Hm¸¬ Hm^okv.HBÀPn (Open offfice .org) : Hcp k¼qÀ® Hm^okv ]mt¡Pv
BWv Hm¸¬ Hm^o-kv. CXnÂ enJnX DÅ-S-¡-§Ä X¿m-dm-¡m\pw cq]-amäw
sN¿p-hm\pw thUv s{]mk-Êdmb ssdä-À, kvs{]Uvjoämb ImÂ¡,v {]k-tâ-j³
tkm^vSvsh-bdmb Cw{]Êv F¶nh D]-tbm-Kn-¡p-¶p. CXv en\Ivkv, hn³tUmkv
kwhn-[m-\-§-fnÂ {]-hÀ¯n¡p-¶p.
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2.6 {^osh-bdpw sjbÀsh-bdpw 2.6 {^osh-bdpw sjbÀsh-bdpw 2.6 {^osh-bdpw sjbÀsh-bdpw 2.6 {^osh-bdpw sjbÀsh-bdpw 2.6 {^osh-bdpw sjbÀsh-bdpw (Freeware and shareware)
{]tXy-I-amb hne-sbm¶pw IqSm-sX, ]cn-[n-sbm¶panÃmsX D]-tbm-Kn-¡m³ km[n-
¡p¶ ]IÀ¸-h-Imiw DÅ I¼yq-«À tkm^vävsh-bÀ BWv {^osh-bÀ.

Hcp Npcp-§nb Ime-b-f-hn-te¡v ]co-£W ASn-Øm-\-¯nÂ hnX-cWw sN¿-s¸-
Sp¶ hmWnPy ]c-amb tkm^vävvsh-bÀ BWv sjbÀsh-bÀ. hne-sbm-¶pw IqSmsX
hfsc ]cn-an-X-amb {]hÀ¯-\£a-X-tbmsS hnX-cWw sN¿-s¸-Sp-¶-Xm-Wn-Xv.
CâÀs\-änÂ \n¶v Uu¬temUv sN¿m³ km[n-¡p¶ hn[-¯n-emWv sjbÀshb-
dp-IÄ e`y-am-Ip-¶-Xv.  hne-sIm-Sp¯v hm§p-¶-Xn\v ap¼v D]-tbm-àm-¡Ä¡v Chsb
hne-bn-cp-¯p-hm-\pÅ Ah-kcw \ÂIp¶p F¶-XmWv CXnsâ e£yw. Nne
sjbÀsh-b-dp-IÄ ]cn-an-X-amb Ime-b-f-hn-se¡v am{Xw {]hÀ¯n-¸n-¡p-¶-h-bm-Wv.
]«nI 2.6 Â {^osh-b-dn-sâbpw sjbÀshb-dnsâbpw Xmc-Xayw sImSp-¯n-cn¡p¶p

{^oshbÀ sjbÀsh-bÀ
$ CâÀs\-änÂ \n¶pw BÀ¡p thW-sa-¦nepw

kuP-\y-ambn Uu¬temUv sN¿p-Ibpw D]-
tbm-Kn-¡p-Ibpw sN¿mw.

$ FÃm khn-ti-j-X-Ifpw kuP-\y-am-Wv.

$ {^osh-bÀ t{]m{Km-ap-IÄ hnebnÃm-sX-
bmWv hnX-cWw sN¿p-¶-Xv.

$ hm§p-¶-Xn\pw ap¼v Xs¶ tkm^vävsh-b-dns\
]cn-N-b-s¸-Sm³ km[n-¡p-¶p.

$ FÃm khn-ti-j-X-Ifpw e`y-am-hp-I-bn-Ã. FÃm
khn-ti-j-X-Ifpw e`n-¡-W-sa-¦nÂ hne sIm-
Sp¯p hm§n-¡-Ww.

$ sjbÀsh-bÀ hne sImSp¯pw AÃm-sXbpw
hnX-cWw sN¿p-¶p. ]e kµÀ`-§-fnepw \nÀ-
½n¨ BfpsS A\p-a-Xn-tbmsS am{Xta sjbÀ
shbÀ hnX-cWw sN¿p-I-bp-Åp.

]«nI 2.6 : {^oshbdpw sjbÀshbdpw X½nepÅ XmcXayw

\ap¡p s N¿mw

$ ""{^o tkm^vävshbdpw DS-a-Øm-h-Im-i-apÅ tkm^vävshbdpw"" F¶ hnj-bs¯
Bkv]-Z-am¡n Hcp NÀ¨ kwL-Sn-¸n-¡pI

$ {^o tkm^väv shb-dp-IÄ \ÂIp¶ \mep kzmX-{´y-§Ä NÀ¨ sN¿p-I.

2.7 DSaØmh-Im-i-apÅ tkm^vävsh-bÀ 2.7 DSaØmh-Im-i-apÅ tkm^vävsh-bÀ 2.7 DSaØmh-Im-i-apÅ tkm^vävsh-bÀ 2.7 DSaØmh-Im-i-apÅ tkm^vävsh-bÀ 2.7 DSaØmh-Im-i-apÅ tkm^vävsh-bÀ (Proprietary software)
tkm^vävsh-bÀ \nÀ½mXmhv AYhm {]km-[-Isâ ]qÀ® A[n-Im-c-]-cn-[nbnÂ
hcp¶  tkm^vävvsh-b-dm-Wn-Xv. A\p-hmZ DS-¼Sn CÃmsX CXv ]IÀ¯mt\m hnX-
cWw sN¿phmt\m ]mSp-Å-X-Ã. t{]m{Km-ansâ tkmgvkv tImUv e`y-am-Im-¯-Xn-
\mÂ CXnÂ amäw hcp¯n sa¨s¸Sp-¯p-hm-s\m¶pw D]-tbm-àm-hn\v km[n-¡p-I-
bn-Ã. ssat{Im-tkm^väv hn³tUm-kv Hm¸-td-änwKv knÌw, FwF-kv Hm^o-kv, amIv
HF-kv F¶nh DZm-l-c-W-§-fmWv.
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I¼yq-«À knÌ-s¯-bpw, skÀh-dn-s\bpw ]cn-]m-en-¡p-I. {Iao-
I-cWw \S-¯p-I, hniz-k-\o-b-amb {]hÀ¯-\-§Ä \nÀÆ-
ln-¡p-I. {]tXy-In¨v skÀh-dp-I-sfbpw H¶nÂ IqSp-XÂ D]-
tbm-àm-¡-fpÅ I¼yq-«-dp-I-sf-bpw ]cn]men¡pI.

D]-t`màr tkh-\-§Ä D¯-a-ambn Dd-¸p-h-cp-¯p-Ibpw
hym]mc kwhn-[m-\-§-fnse sshZKv²yw \ne-\nÀ¯n t]mcp-
Ibpw hnÂ]\¡mcpw Icm-dp-Imcpw t]mse-bpÅhcp-am-
bpÅ sXmgnÂ]-c-amb _Ôw hfÀ¯nsIm­p hcn-Ibpw
sN¿pI.

]pXnb sF.Sn. ]cn-lm-c-§Ä cq]-IÂ] \ s NbvXv hym]m-c-
¯nsâ Imcy-£-a-Xbpw DÂ] m-Z-\-£-a-Xbpw sa¨s¸Sp-¯pI.

Umämt_kv ]cnlmc§Ä cq]Iev]\ s N¿pIbpw  \nco£n-
¡p-I-bpw, A]-{K-Yn-¡p-Ibpw, \S--¸nÂ hcp-¯pIbpw
sN¿pI.

I¼yq«À knÌ-¯nse lmÀUvshb-dn-sâbpw tkm^vävshb-
dn-sâbpw cq]-IÂ-]\ \S-¯p-I.

I¼yq-«-dp-Isf icnbmb coXn-bnÂ {]hÀ¯n-¸n-¡p-hm³ Bh-
iy-amb t ImUp-IÄ Fgp-Xp-¶p.

I¼yq-«À knÌ-¯nsâ taÂt\m«w \nÀÆ-ln-¡p-¶p. Ch th­-
hn[w {]hÀ¯n-¡p-¶p F¶vv Dd¸phcp-¯p-¶p. ̀ uXnI kpc-
£n-XXzw Dd-¸m-¡p-¶p. sXäp-IÄ hcp¶ kml-Ncyw Hgn-hm-
¡p-¶p.

knÌw AUvan-\n-kvt{S-äÀ

knÌw amt\-PÀ

knÌw A\-enÌv

Umämt_kv AUvan-\n-kvt{SäÀ

I¼yq-«À F©n-\o-bÀ

I¼yq-«À t{]m{Km-aÀ

I¼yq-«À Hm¸-td-äÀ

lyqa¬sh-bÀ tPmen-IÄ

]«nI 2.7 : hnhn[Xcw lyqa³shbdpIfpw AhcpsS tPmenhnhc§fpw

2.82.82.82.82.8 lyqa³sh-bÀ/ssehv shbÀ lyqa³sh-bÀ/ssehv shbÀ lyqa³sh-bÀ/ssehv shbÀ lyqa³sh-bÀ/ssehv shbÀ lyqa³sh-bÀ/ssehv shbÀ (Humanware or Liveware)
I¼yq-«À D]-tbm-Kn-¡p¶ Bfp-I-sf-bmWv lyqa³shbÀ/ssehvshbÀ F¶p]d-bp-
¶Xv. t{]m{Km-aÀ, knÌw A\-en-Ìv, Hm¸-td-änw§v Ìm^v, I¼yq-«À knÌw D]tbm-
Kn¡p¶-hÀ F¶n-hscÃmw CXnÂ DÄs¸-Sp-¶p.

]«nI 2.7 Â hnhn-[-Xcw lyqa³shbdpIfpw Ah-cpsS tPmen-Ifpw hni-Zo-I-cn-¡p¶p.
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kzbw hne-bn-cp¯mw
1. kzX{´ Hm¸¬ tkmgvkv tkm^vävsh-b-dn\v Hcp DZm-l-cWw \ÂIp-I.

2. hm§p-¶-Xn-\p-ap¼v D]-t`m-àm-hn\v D]-tbm-Kn-¡m-\pÅ kuIcyw Hcp-¡p¶
tkm^väv-sh-bÀ BWv ____________

3. {^o Bâ v Hm¸¬ tkmgvkv tkm^vävsh-bÀ F¶m-se´v?

4. DS-a-Øm-h-Im-i-apÅ tkm^vävsh-b-dn\v DZm-l-cWw \ÂIp-I.

5. lyqa³shb-dn\v c­v DZm-l-cWw Fgp-Xp-I.

Hcp I¼yq«À kwhn[m\¯nÂ lmÀUvshbdpw tkm^vävshbdpap­v. I¼yq«dnsâ Zriyhpw kv]À-
i\obhpamb `mK§fmWv lmÀUvshbÀ. s{]mkkÀ, aZÀt_mÀUv, s]cn^depIÄ, t]mÀ«pIÄ,
sa½dn D]IcW§Ä, C³]p«v / Hu«v]p«v D]IcW§Ä apXembh I¼yq«dnsâ lmÀUvshbÀ
LSI§fmWv. {]mYanIw, ZznXobw F¶n§s\ c­mbn sa½dn Xcw Xncn¨ncn¡p¶p. {]mYanI
sa½dnbnÂ RAM, ROM, Imjv F¶nh AS§nbncn¡p¶p. ZznXob kw`cW D]IcW§sf Im´nI
kw`cWw, H]vän¡Â kw`cWw, AÀ²-Nm-eI kw`cWw F¶n§s\ thÀXncn¨ncn¡p¶p. Iot_mÀUv,
aukv, sseäv s]³, S¨v kv{Io³, {Km^nIv Sm_vseäv, S¨v]mUv, tPmbvÌnIv, ssat{Im-t^m¬, kvIm\À,
OMR, _mÀtImUv doUÀ, _tbmsa{Sn¡v sk³kÀ, kvamÀ«v ImÀUv doUÀ, UnPnäÂ Iymad apXembh
hnhn[ Xcw C³]p«v D]IcW§fmWv. hnjzÂ Unkvs¹ bqWnäpIÄ, {]nâdpIÄ, t¹m«dpIÄ,
HmUntbm Hu«v]p«v D]IcW§Ä XpS§nbh Hu«v]p«v D]IcW§fmWv. ]p\cp-]tbmKw,
]p\ÀhnÂ]\, hos­Sp¡Â, ]p\cpÂ]mZ\w AsÃ¦nÂ Hgnhm¡Â F¶nhbv¡mbn amänsh¡p¶
D]tbmKn¨ Cet{ÎmWnIv DÂ]¶§sf C-thÌv F¶v hnfn¡p¶p. ]p\cp]tbmKw, Zl\w,
]p\cpÂ]mZ\w, a®n«v aqSÂ XpS§nbhbmWv C-thÌv \nÀ½mÀÖ\w sN¿p¶Xn\pÅ hnhn[
amÀ¤§Ä. lcnX I¼yq«nwKv F¶Xv kpØnc I¼yq«nwKnsâbpw  hnhc-kmt¦XnIhn-ZybpsSbpw
]cnØnXn kulrZ]camb D]tbmKamWv.

I¼yq«À, aäv Cet{ÎmWnIv D]IcW§Ä F¶nh Imcy£aambpw ^e{]Zambpw D]tbmKn¡m³
\s½ klmbn¡p¶ AZriyhpw Akv]Ài\obhpamb Hcp Iq«w t{]m{KmapIfmWv tkm^väv-shbÀ.
tkm^vävshbdns\ knÌw tkm^vävshbÀ, B¹nt¡j³ tkm^vävshbÀ F¶n§s\ c­mbn Xcw
Xncn¨ncn¡p¶p. Hm¸tdänwKv knÌw, ̀ mj t{]mkÊdpIÄ, bq«nenän tkm^vävshbÀ F¶nhbmWv knÌw
tkm^vävshbdnÂ DÄs¸Sp¶Xv. s]mXp Bhiy§Ä¡pÅ tkm^vävshbÀ, {]tXyI
Bhiy§Ä¡pÅ tkm^vävshbÀ F¶n§s\ B¹nt¡j³ tkm^vävshbÀ thÀXn-cn¨ncn¡p¶p.
tkm^vävshbÀ D]tbmKn¡m\pw ]IÀ¯m\pw, hnXcWw sN¿m\pw, ]cntim[n-¡m\pw, amäw
hcp¯m\pw, sa¨s¸Sp¯m\papÅ kzmX{´yw kzX{´ tkm^vävshbÀ \ÂIp¶p. CâÀs\änÂ \n¶pw
Uu¬temUv sNbvXv kuP\yambn D]tbmKn¡mhp¶ tkm^vävshbdmWv {^oshbÀ. sjbÀshbÀ
D]tbmàm¡Ä¡v tkm^vävshbÀ hm§p¶Xn\pap¼v AXv ]co£n-¡m³ Ahkcw \ÂIp¶p.
I¼yq«dpambn _Ôs¸« asämcp LSIamWv lyqa³shbÀ. hnhn[ Xe§fnÂ I¼yq«À
D]tbmKn¡p¶ a\pjysc CXv kqNn¸n¡p¶p.

  \ap¡v kw{Kln¡mw
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{ltkzm-¯c tNmZy-§Ä

1. hnhn-[-X-c-¯n-epÅ {][m\ sa½-dn-IÄ GsXÃmw?

2. EPROM \v aosX EEPROM sâ ta·-IÄ Fs´Ãmw?

3. Ft¸m-gmWv \½Ä tdmw (ROM) D]-tbm-Kn-¡p-¶Xv?

4. C³]p«v D]IcWw F¶mÂ F´v? km[m-c-W-bmbn D]-tbm-Kn¡p¶ C³]p«v
D]-I-c-W-§Ä ]«n-I-s¸-Sp-¯p-I.

5. Hu«v]p«v D]-I-c-W-§Ä F¶mÂ F´v? km[m-c-W-bmbn D]-tbm-Kn-¡p¶ Hu«v]p«v
D]-I-c-W-§Ä ]«n-I-s¸-Sp-¯p-I.

6. kw`-cW D]-I-c-W-§Ä F´mWv? km[m-cW D]-tbm-Kn-¡p¶ kw`-cW D]-I-c-
W§Ä ]«n-I-s¸-Sp-¯p-I.

7. cPn-tÌgvkv F´mWv? GsX-¦nepw c­v F®w Fgp-Xp-Ibpw hni-Zo-I-cn-¡p-Ibpw
sN¿pI

8. lmÀUvtIm-¸nbpw tkm^vävtIm-¸nbpw Xmc-Xayw sN¿pI

9. Cþ-thÌv F¶mÂ F´mWv?

 ]T\ t\«§Ä

Cu A[ym-bw ]qÀX¯n-bm¡nb ]Tn-Xm-hv

$ ]e-X-c-¯n-epÅ C³]p«v Hu«v]p«v D]-I-c-W-§Ä Xncn-¨-dn-bpw

$ knÌw tkm^vävsh-bdpw B¹n-t¡-j³ tkm^vävsh-bdpw thÀXn-cn-¡pw

$ Cþ-thÌv \nÀamÀP-\-¯nsâ {]m[m\yw Xncn-¨-dn-bpw

$ lcnX I¼yq-«n-§nsâ Bibw Xncn-¨-dn-bpw

$ ]e-X-c¯n-epÅ tkm^vävsh-b-dp-Isf Xcw Xn-cn-¡pw

$ Hm¸-td-änw-Kv knÌ-¯nsâ [À½-§Ä Xncn-¨-dn-bpw

$ thUv s{]mk-Ê-dpw, Ce-Ivt{Sm-WnIv kvs{]Uvjoäpw, {]k-tâ-j³ tkm^vävsh-bdpw D]-tbm-Kn-
¡pw

$ hnhn-[-X-c-¯n-epÅ I¼yq-«À `mj-IÄ XcwXn-cn-¡pw

$ hyXykvX Xc-¯n-epÅ bq«n-enän tkm^vävshb-dp-IÄ ]«n-I-s¸-Sp-¯pw

$ Hm¸¬ tkmgvkv tkm^vävsh-bÀ t{]mÕm-ln-¸n-¡pw

$ lyqa¬sh-bdpw sjbÀsh-bdpw hniZoI-cn-¡pw

amXrI tNmZy§Ä
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10. Hm¸-td-änw§v knÌw F¶mÂ F´mWv?

11. `mj s{]mk-ÊÀ F´mWv?

12. I¼yq-«À ̀ mjIsf Xcw-Xn-cn-¡p-I?

13. UnkvIv Un{^m-KvsaâÀ F´mWv?

14. DS-a-Øm-h-Im-i-apÅ tkm^vävsh-bÀ F´mWv?

15. Hm¸¬ tkmgvkv tkm^vävsh-bÀ sIm­pt±-in-¡p-¶-sX-´mWv?

eLp D]-\ymk tNmZy-§Ä

1. GsX-¦nepw aq¶v C³]p«v D]-I-c-W-§-sf-¡p-dn¨v Npcp¡n hni-Zo-I-cn-¡p-I.

2. kn.BÀ.-Sn. (CRT) tamWn-ä-dpw FÂ.-C.-Un. (LED) tamWn-ädpw Xmc-Xayw sN¿pI

3.  RAM, ROM F¶nh X½n-epÅ hyXymkw Fgp-XpI

4. Cþ-thÌv \nÀamÀP\w ]«n-I-s¸-Sp¯n hni-Zo-I-cn-¡pI

5. lcnX I¼yq-«nwKv \S-¸nÂ h-cp-¯p-hm³ Bh-iy-amb L«-§-sf-¡p-dn¨v kw{K-ln-
¡pI

6. km{¼-Zm-bnIambn Nn«-s¸-Sp-¯nb tkm^vävsh-bÀ sIm­p-t±-in-¡p-¶-sX-´mWv? DZm-
l-cWw \ÂIpI.

7. Xmgv¶-X-e-¯n-epÅ ̀ mjIfpw DbÀ¶-X-e-¯n-epÅ ̀ mj-Ifpw thÀXn-cns¨-gp-Xp-I.

8. Iwss]-eÀ, CâÀ{]n-äÀ F¶nh X½n-epÅ hyXymkw Fgp-Xp-I.

9. Ce-Ivt{Sm-WnIv kvs{]Uvjo-änsâ D]-tbm-K-s¯-¡p-dn¨v hni-Zo-I-cn-¡pI

10. bq«n-enän tkm^vävsh-bÀ F´mWv? c­v DZm-l-c-W-§Ä \ÂIp-I.

11. Xmsg sImSp-¯n-cn-¡p¶ tkm^vävsh-b-dp-Isf Hm¸-td-änwKv knÌw, B¹n-t¡-j³ ]m
t¡Pv, bq«n-enän t{]m{Km-ap-IÄ F¶n-§s\ Xcw-Xn-cn-¡pI

Linux, Tally, Winzip, MS-Word, Windows, MS-Excel

12. {^osh-bdpw sjbÀsh-bdpw X½n-epÅ hyXymkw Fgp-Xp-I.

13. tkm^vävsh-bdpIÄ kzX-{´-ambpw Hm¸¬ tkmgvkmbpw \nÀ½n-¡p-t¼mÄ D­m-bn-
cnt¡­  \mev kzmX{´y§Ä  GsX-Ãm-am-Wv.

14. lyqa³shbÀ sIm­p-t±-in-¡p-¶-sX-´mWv? GsX-¦nepw c­v DZm-l-c-W-§Ä
\ÂIpI.

D]-\ymk tNmZy-§Ä

1. hnhn-[-X-c-¯n-epÅ sa½-dnsb Ipdn¨v Npcp¡n hnh-cn-¡p-I.
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2. {]nâ-dnsâ hÀ¤o-I-c-W-s¯-¡p-dn¨v hni-Zo-I-cn-¡p-I.

3. \½psS Btcm-Ky-¯n\pw ]cn-Øn-Xn¡pw Cþ-thÌv B]Â¡-c-am-Wv. {]kvXm-h\
\ymboI-cn-¡p-I. Cþ-thÌv \nÀamÀP-\-¯n\v s]mXp-hmbn D]-tbm-Kn-¡p¶ coXn-IÄ
]«nIs¸-Sp¯n hni-Z-am-¡p-I.

4. lcnX I¼yq-«nwKv \nÀh-Nn-¡p-I. \n§Ä¡v km[y-am-Ip¶ coXn-bnÂ lcnX I¼yq-
«nw-§nsâ t{]mÕm-l-\-¯n-\pÅ Bi-b-§Ä hni-Z-am-¡p-I.

5. tkm^vävsh-b-dnsâ hnhn[ hn`m-K-§Ä ]«n-I-s¸-Sp¯n hni-Zo-I-cn-¡p-I.

6. hnhn[ Xc-¯n-epÅ bq«n-enän tkm^vävvsh-b-dpI-fpsS D]-tbmKw hni-Zo-I-cn-¡pI

7. Hm¸-td-änwKv knÌw \nÀh-Nn-¡pI. Hm¸-td-änwKv knÌ-¯nsâ {][m\ [À½-§Ä ]«nI-
s¸-Sp¯n hni-Z-am-¡p-I.

8. s]mXp-hmb {]hÀ¯-\-§Ä¡pÅ B¹n-t¡-j³ tkm^vävsh-bÀ DZm-l-c-W klnXw
hni-Z-am-¡p-I.



$ I¼yq«dpIfpsS klmbt¯msSbpÅ
{]iv\ ]cnlmcw

$ {]iv\ ]cnlmc¯n\pÅ kao]\§Ä
0 tSm]v Uu¬ cq]Iev]\
0 t_m«w A¸v cq]Iev]\

$ t{]m{Kman§nse hnhn[ L«§Ä
0 {]iv\w Xncn¨dnbÂ (Problem

Identification)
0 AÂtKmcnX§fpw

^vtfm¨mÀ«pIfpw Xbmdm¡Â
(Preparing algorithms and
Flowcharts)

0 t{]m{Kmw tImUnMv  (Program
Coding)

0 ]cn`mj (Translation)
0 Uo_¤nMv  (Debugging)
0 {]hÀ¯\hpw ]co£Whpw

(Execution and Testing)
0 hnh-cWw Xbmdm¡Â

(Documentation)
$ AÂtKmcnX§fpsS {]IS\w

hnebncp¯Â

{][m\ Bib§Ä

Umäm t{]mkÊnMv F¶ Bi-bhpw, AXnÂ I¼yq-
«dp-IÄ¡pÅ ]¦pw \mw ]Tn¨n«p­v. lmÀUvshbÀ,
tkm^vävshbÀ, D]tbm-àm¡Ä F¶nh AS-§p¶
Hcp kwhn-[m\w F¶ \ne-bnepw Cu LS-I-§-
sfÃmw  ap³ A[ym-b¯nÂ  \mw hni-Z-ambn NÀ¨
sNbvXn-«p-­v. tkm-^vSvshbdnsâ \nÀhN\w \ap¡v
HmÀs¯Sp¯v t\m-¡mw. efnXamb coXnbnÂ ]d-
ªmÂ, I¼yq«À D]-tbmKn¨v {]iv\§Ä ]cnlcn-
¡p-¶Xn\pÅ t{]m{Km-apIfpsS tiJcamWv tkm-
^väv-shbÀ. I¼yq«dn\v kz´ambn H¶pw sN¿m-
\pÅ IgnhnsÃ¶v \ap¡-dnbmhp-¶XmWv. Hcp
tPmen \nÀhln¡Wsa¦nÂ hyàamb \nÀtZi-
§Ä I¼yq«-dn\v BhiyamWv. BbXn\mÂ Hcp
{]iv\ ]cnlmc-¯n\v I¼yq«À \nÀhlnt¡­
\nÀtZi-§fpsS {Iaw hyà-amt¡­Xv AXymh-
iy-amWv. C¯c¯nÂ I¼yq«dn\v- a\ÊnemIp¶
Hcp `mjbnÂ FgpXnbn-cn¡p¶ , {Ia¯nepÅ
\nÀtZ-i§Ä "I¼yq«À t{]m{Kmw ' F¶ t]cnÂ
Adnbs¸Sp¶p. I¼yq«À t{]m{Kmw FgpXpI F¶ Xv
Hcp shÃphnfnbmWv. F¶n-cp-¶mepw t{]m{Kman-
§nsâ hnhn[ L«-§fpw {]iv\-]-cn-lm-c-km-t¦-Xn-
IXz Bi-b-§fpw BÀPn-¨p-sIm­v \ap¡v AXn-
\mbn {ian-¡mw.

3.13.13.13.13.1I¼yq«dpIÄ D]tbmKn¨pÅ {]iv-\-I¼yq«dpIÄ D]tbmKn¨pÅ {]iv-\-I¼yq«dpIÄ D]tbmKn¨pÅ {]iv-\-I¼yq«dpIÄ D]tbmKn¨pÅ {]iv-\-I¼yq«dpIÄ D]tbmKn¨pÅ {]iv-\-
]cnlmcw ]cnlmcw ]cnlmcw ]cnlmcw ]cnlmcw (Problem solving
using computers)

I¼yq«dnte¡v \½Ä \nÀt Zi§Ä \ÂInbmÂ
am{Xsa AXn\p {]iv\§Ä ]cnlcn¡m³ Ignbp-
IbpÅq. \nÀtZ -i§fnÂ AS§nbncn¡p¶ {InbIÄ
a\ Ê nembmÂ AXn\\pkcn¨v I¼yq«À  {]hÀ -
¯n¡pw. \nÀt Ziw (Instruction) Hcp {Inbm[njvTnX
{]kvXmh\-bmWv. GXp {] hr ¯nbmWv  \nÀhln -

3

t{]m{KmanMv XXz§fpw
{]iv\]cnlcWhpw
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Nn{Xw 3 .1 Hcp hoSnsâ tcJmNn{Xw

t¡­Xv F¶ v Iw]yq«dnt\mSv AXv ]dbp¶p. IrXyXtbmSpw kq£vaX-tbmSpw IqSn sNt¿­
{]hr¯n hyàam¡nbmÂ am{Xta Hcp \nÀtZis¯ I¼yq«dn\p \nÀhln¡m³ IgnbpI-
bpÅq. {]iv\-]-cn-lm-c-¯n-\mbn t{]m{Km-aÀamÀ Hcp {]tXyI {Ia-¯nÂ \nÀtZ-i-§Ä Fgp-
Xp¶p F¶v ap³ A[ym-b-¯nÂ \mw ]Tn-¨n-«p-­v. t{]m{Kmw hnIkn¸n¡pIbpw I¼yq«dnÂ
Øncambn kq£n¡pIbpw sNbvXp IgnªmÂ \ap¡v Bhiym\pkcWw Ah
{]hÀ¯n¸n¡m³ I¼yq«dnt\mSv  Bhiys¸Smw
I¼yq«dn\p kmam\y_p²ntbm A´ÀÚm\tam CÃm¯Xn\mÂ Hcp t{]m{Kmw cq]I ev]\
sN¿pt¼mÄ {]iv\ ]cnlmc¯nsâ bpànbpw \nÀtZi§fpsS LS\bpw hyàambn \mw
a\ Ê nem¡nbncn¡Ww. a\pjy cmb \mw A\p`h§fpsS ASnØm-\¯nÂ hnjbm[n -
jvTnXhpw sshImcnIhpamb ]cnKW\IÄ¡\pkcn¨v-,  Xocpam\§Ä  ssIs¡mÅp¶p.
A¯cw aqeym[njvTnX  hn[n\ymb§Ä ]et¸mgpw kmam\y-t_m[s¯ B{ibn¨n«m -bncn¡pw.
CXn\p hncp²ambn, Hcp I¼yq«dn\v hnImc{]IS\tam kmam\y_p²ntbm CÃ. AXpsIm -
­mWv I¼yq«dn\v kz´amb _p²nssh`hw CÃ F¶p \mw ]dbp¶Xv.
Hcp hn[¯nÂ ]dªmÂ, I¼yq«dns\  Hcp "A\pkcWbpÅ ̀ rXy³' Bbn IW¡m¡mw.
"kmam\yt_m[w' D]tbmKn¡msXbpÅ A\pkcWioew ]et¸mgpw Atemkcs¸Sp¯p-
¶Xpw ̂ eanÃm¯XpamIp¶p.DZmlcW¯n\v, "X]mÂ  Hm^oknÂ  t]mbn ]¯ v 5  cq]
Ìm¼pIÄ hm§pI '. F ¶v \nÀtZin¨v Xsâ A\pkcWbpÅ ̀ rXys\ X]mÂ Hm^oknte¡v
bPam\³ Ab ¨p F¶v Icp-Xp-I. `rXy³ Imipambn X]mÂ Hm^oknÂ t]mbn«v ZoÀL
t\cambpw XncnsI hcp¶nÃ. Nn´mIpe\mb bPam\³ `rXys\ At\zjn¨p X]mÂ
Hm^oknse¯pt¼mÄ ImWp¶Xv Ìm¼pIfpambn \nÂ¡p¶ ̀ rXys\bmWv.tIm]njvT\mb
bPam\³ ̀ rXyt\mSv ImcWw At\z-jn¡pt¼mÄ, Xt¶mSv ]¯p 5  cq] Ìm¼pIÄ hm§p -
hm³ am{Xta Iev]n¨n«pÅq  F¶pw , Ahbpambn XncnsI hcm³ \nÀt Zin¨n«nÃ  F¶papÅ
adp]SnbmWv ̀ rXy\nÂ \n¶ v e`n¡p¶Xv. .

3.2  {]iv\]cnlmc¯nse kao]\§Ä 3.2  {]iv\]cnlmc¯nse kao]\§Ä 3.2  {]iv\]cnlmc¯nse kao]\§Ä 3.2  {]iv\]cnlmc¯nse kao]\§Ä 3.2  {]iv\]cnlmc¯nse kao]\§Ä (Approaches in problem solving)
Hcp {]iv\w hyXykvX coXnIfneqsS ]cnlcn¡mhp¶Xm-Wv. kao]\w t]mepw hyXy-
kvXambncn¡mw. \½psS ssZ\wZn\ PohnX¯nÂ, AkpJw _m[n¡pt¼mÄ \mw Hcp
Atem¸Xn, BbpÀthZw AsÃ¦nÂ tlmantbm¸Xn NnInÕIs\ kao]n¨v sshZyNnInÕ
tXSp¶p. Htc tcmKamWv NnInÕn¡p¶sX¦nepw  ChcnÂ Hmtcmcp¯cptSbpw kao]\§Ä
hyXykvXambncn¡pw. AXp t]mse  {]iv\]cnlmc¯n\v hyXykvX  kao]\§Ä D]tbm-
Kn¡p¶p. {]iv\]cn-lmc-¯n\pÅ {]i-kvX-amb c­p cq]IÂ¸\m coXn-IÄ \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 \n§tfmSv Bh-
iys¸SpIbmsW¦nÂ, F§s\bmWv \n§Ä AXv hcbv¡pI?
Hcp ]t£  Xmsg ]dbp¶ {]Imcambncn¡mw :

1. hoSnsâ tcJm-Nn{Xw  hcbv¡pI.

2. Nn½n\n hcbv¡pI

3. hmXnÂ hcbv¡pI

4. PmeI§Ä hcbv¡pI
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apIfnÂ hnhcn¨ \S]Sn{Ia§sf  C{]Imcw kw{Kln¡mw :

X¶ncn¡p¶ {]iv\s¯  (ChnsS Nn{Xw hcbv¡pI F¶Xv) sNdnb {InbIfmbn  (Task )

hn`Pn¨ncn¡p¶p. AXp{]Imcw Cu {]iv\w ]cnlcn¡m³ \mev {]hÀ¯\§Ä Is­-
¯nbn«p­v.ChbnÂ NneXv (ChnsS hmXnepIfpw PmeI§fpw hcbv¡p¶Xv) ho­pw
hn`Pn¨n-«p­v. A§s\ k¦oÀWamb Hcp {]iv\w,hnhn[ {InbIfmbn hn`Pn¨v, Hmtcm
{Inbsbbpw efnXamb {]hÀ¯\§fneqsS {]mhÀ¯nIam¡m³ Ignbpw. Cu {]iv\
]cnlmc coXn  tSm]v Uu¬ cq]Iev]\ (Top Down Design ) F¶v Adnbs¸Sp¶p.

Gähpw ̂ eh¯msW¶p  sXfnbn¡s¸« t{]m{KmanMv kao]\§fnsem¶mWnXv. Nn{Xw
3.2 Â ImWn¨ncn¡p¶Xpt]mse, tSm]v Uu¬ cq]Iev]\ F¶Xv X¶ncn¡p¶ \S]Sn-
{Ias¯ AsÃ¦nÂ IrXys¯ LSI§Ä B¡pIbpw Gähpw ASnØm\]camb
{InbIÄ AS§nb LSIw e`n¡p¶Xv hsc Hmtcm LSIs¯bpw ho­pw hn`Pn¡pIbpw
sN¿p¶p {]{InbbmWv. Hcp s]mXphmb {]iv\w apIfnse Xew apXÂ Bcw`n¡pIbpw
AXnse Hmtcm D]hn`mK¯n\pw {]tXyI ]cnlmc§Ä cq]Iev]\ \S¯pIbpw sN¿p-
¶Xn\mÂ tSm]v Uu¬ hn`P\w F¶ t]cnepw CXv Adnbs¸Sp¶p. X¶ncn¡p¶ {][m\
{]iv\¯n\v ̂ e-{]-Z-amb ]cnlmcw e`n¡Wsa¦nÂ Hmtcm D]{]iv\hpw asäm¶nÂ \n¶v
kzX-{´-am-bn-cn-¡-Ww. A{]ImcambmÂ Hmtcm D]{]iv\hpw kzX{´ambn ]cnlcn¡m\pw
]cntim[n¡m\pw km[n¡pw.

L«w 3 se hmXnÂ hc¡pt¼mgpÅ
\S]Sn{Iaw Xmsg sImSp¯ncn¡p¶p :
3.1 hmXnensâ _mlytcJ
3.2 tjUnwKv
3.3 hmXnensâ ]nSn

AXv t]mse Xmsg ]dbp¶ {]Imcw
PmeI§Ä hcbv¡mw
4.1 PmeI¯nsâ _mlytcJ
4.2 tjUnwKv
4.3 XncÝo\hpw ew_hpamb hcIÄ

Nn{Xw 3.2: Hcp {]iv\s¯ hn`-Pn-¡p-¶p.

{][m\ t{]mKmw

D]-t{]m{Kmw 1 D]-t{]m{Kmw 2 D]-t{]m{Kmw 3

hn`-P\¯neqsS {]iv\w ]cnlcn¡p¶Xv sIm­pÅ {]tbmP\§Ä Xmsg¸dbp¶hbmWv:

$ {]iv-\s¯ hn`Pn¡p¶Xp sIm­v Hmtcm ̀ mK¯pw F´v {]hr¯nbmWv sNt¿­-
sX¶Xns\¡pdn¨v  Hcp [mcW e`n¡m³ \s½ klmbn¡p¶p.
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\ap¡p s N¿mw

$ Hmtcm L«¯nepw Xncn¨dnbp¶ ]pXnb D]{]iv\§fnÂ k¦oÀWX IpdhmbXn\mÂ
AXnsâ {]iv\ ]cnlmcw Ffp¸¯nÂ e`n¡p¶p.

$ {]iv\ ]cnlmc¯nse Nne ̀ mK§Ä ]p\cp]tbmKn¡m³ Ignbp¶Xmbncn¡mw.
$ {]iv-\hn`P\¯neqsS H¶ne[nIw BfpIÄ¡v Htc kabw {]iv\ ]cnlmc¯nÂ

]¦mfnIfmIm³ km[n¡p¶p.

3.2.2 t_m«w A]v  cq]Iev]\ (Bottom Up Design)

Hcp hoSnsâ \nÀ½mW{]hÀ¯\w ]cnKWn¡pI. tSm]v Uu¬ cq]Iev]\bÃ adn¨p
t_m«w A]v cq]Iev]\bmWv \½Ä ChnsS ]n´pScp¶Xv. AØnhmcanSpI F¶Xv
BZys¯ {]hr¯nbpw taÂ¡qc ]WnbpI F¶Xv Ahkm\s¯ {]hr¯nbpamWv.
ChnsSbpw {][m\ {]hÀ¯-\s¯ D]{]hÀ¯\§fmbn hn`P\w \S¯p¶p. ChbnÂ-
¯s¶ Nne {]hÀ¯\§Ä ]qÀ¯nbmbmÂ am{Xta aäp {]hÀ¯-\-§Ä \S-¯p-hm³
Ign-bq.  F¶mÂ Xmsg¯«nepÅ FÃm {]hÀ¯\§fpw ]qÀ¯nbmbmÂ am{Xta {][m\
{]hÀ¯\amb taÂ¡qc ]WnbÂ km[yamhpIbpÅq.

CXp-t]mse t{]m{KmanMnepw BsIbpÅ \S]Sn{Ia§sf hnhn[ LSI§fmbn
hn`Pn¡pIbpw, Gähpw Xmgv¶ Xe¯nepÅ JÞw e`n¡p¶Xv hsc Cu LSI§Ä
]p\Àhn`Pn¡pIbpw sN¿p¶p. Gähpw Xmgv¶ LSIw apXÂ {]iv\ ]cnlmcw Bcw`n-
¡p¶p. {][m\ {]iv\¯n\pÅ ]cnlmcw, D]hn`mK§fpsS ]cnlmc¯n\p tijw am{Xta
km[yamIq. Cu coXnbnepÅ kao]\s¯ {]iv\ ]cnlmc¯n\pÅ t_m«w A¸v  cq]I-
ev]\ F¶v ]dbp¶p. ap³]v ]dªXv t]mse ChnsSbpw Hcp D]{]iv\w asämcp D]-{]-
iv\-¯nÂ \n¶v kzX{´ambncn-¡p-¶-XmWv A`nejWobw.

3.3  t{]m{KmanMnse hnhn[ L«§Ä 3.3  t{]m{KmanMnse hnhn[ L«§Ä 3.3  t{]m{KmanMnse hnhn[ L«§Ä 3.3  t{]m{KmanMnse hnhn[ L«§Ä 3.3  t{]m{KmanMnse hnhn[ L«§Ä (Phases in programming)
I¼yq«À D]tbmKn¨v {]iv\w ]cnlcn¡pI F¶Xv Hcp henb shÃphnfnbmWv F¶v \mw
I­p-I-gnªp. CXn\mbn Nn«-bmbn Hcp kao]\w AXy´mt]£nXamWv. Bhiy amb
t{]m{KmapIÄ \nÀ½n¡p¶-Xn\v hnhn[ L«-§-fn-eqsS IS-¶p-t]m-tI-­-Xp-­v.  {]iv\ ]cnlm -
c¯n\pÅ P³a-kn-²-amb Ignhv \ap¡ps­¦nepw AXv ̂ e{]Zambn D]tbmKs¸Sp¯ -
Wsa¦nÂ {]iv\w ]cnlcn¡p¶Xn\v DXIp¶ coXnbnepÅ  Nn´ b pw, Bkq{XWhpw
bpànklamb  \ymbhmZhpw hfÀ¯n-sb-Sp-t¡-­-Xp-­v. Xmsg¸dbp¶ L«§ Ä ]n´p-
SÀ¶v \ap-¡nXv t\Sn-sbSp¡mhp¶XmWv.

FÃm hÀjhpw \½psS kvIqfpIfnÂ bphPt\mÕhw \S¯mdp­v. Cu Ahkc-
¯nÂ, km[mcWKXnbnÂ NpaXeIfpw D¯chmZnXz§fpw hn`Pn¨v- \ÂIp¶p.
bphPt\mÕh¯nsâ hnPbIcamb \S¯n¸n\v F§s\bmWv Hmtcm
{]hÀ¯\hpw hn`Pn¡pIbpw {]mhÀ¯n-Iam¡pIbpw sN¿p¶sX¶v NÀ¨
sN¿pI.
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1. {]iv\w Xncn¨dnbÂ  (Problem

Identification)

2. AÂtKmcnX§fpw ̂ vtfm¨mÀ-«p-
Ifpw Xbmdm¡Â (Preparing

algorithms and Flowcharts)

3. t{]m{KmanMv ̀ mj D]tbmKn¨pv
t{]m{Kmw tImUv sN¿Â (Coding the

Program using Programming Language)

4. ]cn`mj (Translation)

5. Uo_¤nMv  (Debugging)

6. {]hÀ¯\hpw ]co£Whpw
(Execution and Testing)

7 . hnh-cWw X¿m-dm-¡pI
(Documentation)

t{]m{KmanMnsâ hnhn[ L«§fnÂ
sN¿p¶ {]hÀ¯-\-§-fpsS {Iaw Nn{Xw 3.3 Â ImWn-¨ncn¡p¶p. Uo_¤nMv L«w ]cn`m-
jbpambpw \nÀh-l-Whpambpw _Ôs¸«n-cn¡p¶p F¶Xv {i²n-¡pI. taÂ¸dª Ggv
L«§fnÂ DÄs¸«ncn¡p¶ {]hÀ¯\§Ä Xmsg hniZoI-cn¡p¶p.

3.3.1  {]iv\w Xncn¨dnbÂ (Problem Identification)

\n§Ä¡p hbdv thZ\ A\p`hs¸Sp¶Xmbn Icp-XpI. Cu {]iv\w Hcp tUmÎÀ¡p
]cnlcn¡m³ Ignbpsa¶v \n§Ä¡-dnbmw. thZ\ XpS§nb kabw,ap³]v CXv t]mse
thZ\ A\p`hs¸« kmlNcrw, ̀ £WcoXn F¶nhsb¡pdn¨pÅ Nne tNmZy§Ä tUmÎÀ
tNmZn¡pIbpw, kvsäXkvtIm¸v, FIvkv-td AsÃ¦nÂ kvIm³ F¶nh D]tbmKn¨v \n§fpsS
icoc¯nsâ Nne ̀ mK§Ä ]cntim[n¡pIbpw sN¿p¶p.ChsbÃmw tcmK\nÀWb¯nsâ
`mKamWv. Cu \S]Sn{Ia§Ä¡v tijw, tUmIv-À {]iv\w Xncn¨dnªv Nne sshZy-imkv{X
]Z§Ä D]tbmKn¨v \n§sf t_m[y-s¸-Sp-¯p¶p.ASp¯ L«w Cu {]iv\¯n\pÅ
]cnlmc \S]SnIÄ Xbmdm¡emWv-. AXns\ acp¶v Ipdn¸v F¶v ]dbp¶p.

CXnÂ \n ¶pw {]iv\ ]cnlmc¯n\pÅ \S]SnIÄ kzoIcn¡p¶Xn\v ap¼v {]iv\w hniIe\w
sNt¿­Xv AXymhiyamWv F¶v hyà-am-Ip¶p. Cu L«¯nÂ \n§Ä¡v \S¸nemt¡­
{]hÀ¯\¯n\v  Bhiyamb Umä, AXn sâ  C\ w, Afhv, D]tbmKnt¡­ kq{XhmIyw,
DÄs¸«ncn¡p¶ {]hÀ¯\§Ä e`nt¡­ Hu«v]p«v F¶nh  Xncn¨dnbm³ km[n¡p¶p.
{]iv\w hyàambn ]Tn¡pIbpw, {]iv\]cnlmc-¯n\mhiyamb IrXy§fpsS {Iaw
kw_Ôn¨v \ap¡v t_m[yamIpIbpw sNbvXmÂ, ASp¯ L«¯nte¡v {]thin¡mw.
t{]m{KmadpsS ({]iv\ ]cnlmcI³) Imcy£aX ]camh[n D]tbmKs¸Spt¯­Xn\mÂ
XoÀ¨bmbpw  CXv Hcp shÃphnfn \ndª L«amWv.

 Nn{Xw 3.3 t{]m{Kman§nse hnhn[ L«§Ä

{]iv\w Xncn-¨-dn-bÂ

AÂtKm-cn-X-§fpw
^vtfm¨mÀ«p-Ifpw

t{]m{Kmw tImUv
Xbm-dm¡Â

]cn-`mj

{]hÀ¯\hpw ]co-£-
Whpw

hnh-cWw Xbm-dm-¡Â

Un_¤nMv
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3.3.2 AÂtKmcnX§fpw ^vtfm¨mÀ«pIfpw (Algorithms and Flowcharts)

{]iv\w Xncn¨dnªp IgnªmÂ AXv ]cnlcn¡m³ ]Sn]SnbmbpÅ \S]Sn{Ia§Ä
IrXyambn hnIkn¸nt¡­Xv AXymhiyamWv. Cu \S]Sn{Iaw ]pXnbtXm I¼yq«À
taJebv¡pam{Xw ]cnanXambtXm AÃ. ImemImeambn PohnX¯nsâ FÃm taJeIfnepw
XpSÀ¶v sIm­ncn¡p¶ H¶mWnXv. \nXy PohnX¯nÂ \ns¶Sp¯ A¯c¯nepÅ Hcp
\S]Sn{Iaw Xmsg hnhcn¨ncn¡p¶p. Hcp  amknIbnÂ \n¶pw FSp¯n«pÅ Hmwseäv
Xbmdm¡m\pÅ ]mNI¡pdn¸mWnXv

tNcphIÄ

ap« -2 F®w, DÅn -1 F®w (sNdpXmbn AcnªXv); ]¨ apfIv -2 (sNdpXmbn AcnªXv);
F® -2 So kv]q¬, D¸v- Hcp \pÅv.

coXn

L«w 1 : ap«IÄ s]m«n¨v Hcp ]m{X¯nen«v \¶mbn Cf¡pI.

L«w 2 : Acnªp h¨ DÅn, ]¨apfIv, D¸v F¶nh ap«bnÂ
tNÀ¯nf¡pI.

L«w 3 : ASp¸nÂ Hcp ]m³ h¨v ASp¸p I¯n¡pI.

L«w 4 : ]m\nÂ F® Hgn¨v, NqSmIp¶Xphsc Im¯ncn¡pI.

L«w 5 : L«w 2 Â Xbmdm¡nb an{inXw ]m\nÂ Hgn¨v Hcp
`mKw s]mcnbp¶Xv hsc Im¯ncn¡pI.

L«w 6 : adn¨n«v adphiw \¶mbn s]mcn¡pI.

L«w 7 : Ipd¨v sk¡³UpIÄ¡v tijw CXv FSp¡pI.

^ew

Ipcp-ap-fIv  s]mSn tNÀ¯v Ign¡m³ ]mI¯n\pÅ Hcp Hmwseäv
XbmÀ.

apIfnÂ sImSp¯ ]mNIIpdn-¸n\v Xmsg¸dbp¶ khnti-
jXIÄ D­v:

1. Hmwseäv ]mNIw sN¿m³ Bhiyamb tNcphIfpsS Hcp
]«nI \nÀan¡p¶XneqsSbmWv {]hÀ¯\w Bcw`n¡p¶Xv.
Cu tNcphIsf C³]p«pIÄ F¶v hnfn¡mw.

2. C³]p«pIÄ D]tbmKn¨pÅ {]hÀ¯\¯n\v Bhiyamb,
{Ia¯nepÅ \nÀtZi§Ä \ÂIp¶p.

3. \nÀtZi§Ä \S¸m¡p¶Xnsâ ̂ eambn Nne Hu«v]p«pIÄ
(ChnsS, Hmwseäv) e`n¡p¶p.
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F¶mÂ C³]p«pIÄ D]tbmKn¨v {]hÀ¯\§Ä¡pÅ \nÀtZi§Ä IrXy-a-Ã. Ah Ahy-
à-am-Wv. DZmlcW¯n\v, A©mw L«¯nÂ " "Hcp ̀ mKw s]m-cn¡p-¶Xv'', Bdmw L«¯nÂ
""\¶mbn s]mcn¡pI' ' XpS§nb \nÀtZi§fpsS hym-Jym\w hyànIÄ¡\pkcn¨p hyXym-
ks¸«n-cn¡pw. X·qew  IrXyamb \nÀtZi§fpw, kam\ C³]p«pIfpambn Htc ]mNI-
¡pdn¸v ]n´pScp¶ hyXykvX hyànIÄ¡v, hep¸w, BIrXn, cpNn F¶nhbv¡\pkcn¨v
hyXykvX HmwseävIÄ e`n¡p¶p.

I¼yq«À D]tbmKn¨pÅ {]iv\§Ä ]cnlcn¡p¶Xn\pÅ \S]SnIÄ FgpXpt¼mÄ
apIfnÂ ]dª AhyàXIÄ Hgnhmt¡­XmWv.

a.  AÂtKmcnXw (Algorithm)

A_p PA^À apl½Zv C_v\p apkm AÂ Jhmdokvan F¶
Ad_n KWnXÚ\mWv AÂtKmcnXw F¶ hm¡nsâ  D]-
ÚmXm-hmbn Adnbs¸Sp¶Xv. At±l¯nsâ t]cnsâ  "AÂ
Jhmcnknan' F¶ ]Z¯nÂ \n¶mWv AÂtKmcnXw F¶ t]cv
e`n¨Xv. I¼yq«À ]ZmhenbnÂ Hcp {]iv\w ]cnlcn¡p-¶Xn\pÅ
{Ia¯nepÅ \nÝnX \nÀtZi§sf AÂtKmcnXw F¶p \nÀh-
Nn¡mhp¶XmWv. {]iv-\w ]cnlcn¡m\pÅ L«w-L-«-amb \S]-
Sn{IamWv  AÂtKmcnXw. CXnse Hmtcm L«hpw sN¿s¸tS­
\nÝnXamb  IrXys¯ {]Xn\n[o-Icn¡p¶p. F¶ncp¶mepw,
Hcp AÂtKmcnXw BIWsa¦nÂ, {Ia¯nepÅ \nÀtZi§Ä¡v
Xmsg¸dbp¶ khntijXIÄ D­mbncnt¡-­XmWv :

(i) C³]p«pIÄ kzoIcn¡p¶Xn\pÅ  \nÀtZiw (\nÀtZi§Ä)
sIm­mbncn¡Ww AXnsâ XpS¡w.  XpSÀ¶pÅ \nÀtZi -
§Ä hgn Cu C³]p«vIÄ¡v taÂ {]hÀ¯\§Ä \S¸nem-¡p¶p. Nne kmlNcy-
§fnÂ, D]tbmKnt¡­ Umä {]iv-\¯nt\msSm¸w Xs¶  \ÂInbncn¡pw. A¯cw
kmlNcy§fnÂ, AÂtKmcnX¯nsâ XpS¡¯nÂ C³]p«v kzoIcn¡m\pÅ
\nÀtZi§Ä  D­mbncn¡pIbnÃ .

(ii) Umäsb kqNn¸n¡m³ thcnb_nfpIÄ D]tbmKn¡pI. ChnsS thcnb_nfpIÄ
F¶Xp KWnXimkv{X¯nteXp t]mse A£c§fpw A¡§fpw AS§nb
D]tbmàr \nÀhNnX hm¡pIfmWv. Umä  C³]p«v sN¿p¶Xn\pw hneIÄ/^e§Ä
kw`cn¡p¶Xn\pw thcnb_nfpIÄ XoÀ¨bmbpw D]tbmKnt¡­XmWv.

(iii) Hmtcm \nÀtZihpw IrXyhpw kv]jvShpw Bbncn¡Ww. asämcp hn[¯nÂ ]dªmÂ,
\nÀtZi§Ä Ahyàambncn¡cpXv. am{XaÃ Ah \S¸nem¡m³ km[yambXp-
amIWw.

(iv) Hcp hyàn¡v t]¸dpw s]³knepw D]tbmKn¨v \nÝnX kabw sIm­v sNbvXp
XoÀ¡mhp¶ Xc¯nÂ ASnØm\]cambXmbncn¡Ww Hmtcm \nÀtZihpw.

Nn{Xw 3.4 A_p PA^À
apl½Zv C_v\p apkm AÂ

Jhmdokvan (780- þ 850)



110

3. t{]m{Kmansâ XXz§fpw {]iv\]cnlmchpw

(v) AÂtKmcnX¯nÂ ]dªncn¡p¶ FÃm \S]SnIfpw sN¿phm\pÅ kabw \nÝnX-
ambncn¡Ww. Fs´¶mÂ AÂtKmcnX¯nse Nne \nÀtZi§Ä BhÀ¯n¨p
\nÀhlnt¡­hbmbncn¡pw. A¯c¯nepÅ BhÀ¯\§fpsS F®w \nÝnXambn-
cn¡Ww F¶mWv CXv kqNn¸n¡p¶Xv.

(vi) AÂtKmcn¯nÂ \ÂInbncn¡p¶ \nÀtZi§Ä \nÀhln¨mÂ {]Xo£n¨ ^ew
(Hu«v]p«v) e`n¨ncnt¡­XmWv.

AÂtKmcnXw kw_Ôn¨ DÄ¡mgvN t\Sm³ \ap¡v Hcp efnXamb DZmlcWw ]cn-K-
Wn¡mw. X¶n-cn-¡p¶ aq¶v kwJyIfpsS BI¯pIbpw (sum) icmicnbpw (average)
\ap¡v I­p]nSn¡Ww.Cu {]iv\w ]cnlcn¡m\pÅ \S]Sn{Iaw \ap¡v Xmsg ]dbpw
{]Imcw FgpXmw:

L«w 1: aq¶v kwJyIÄ C³]p«v  sN¿pI.

L«w 2: BI¯pI e`n¡p¶Xn\v Cu kwJyIÄ Iq«pI.

L«w 3: icmicn e`n¡p¶Xn\v BI¯pIsb 3 sIm­v lcn¡pI.

L«w 4: BI¯pIbpw icmicnbpw {]n³dv sN¿pI.

ChnsS \S]Sn{Iaw icnbmsW¦nepw, Hcp AÂtKmcnXw Xbmdm¡pt¼mÄ, Hcp AwKo-
IrX LS\ \½Ä ]n´pStc­Xp­v. apIfnÂ ]dª {]{Inb Hcp AÂtKmcnXw cq]-
¯nÂ F§s\ FgpXmw F¶v t\m¡mw.

DZmlcWw 3.1: aq¶v kwJyIfpsS BI¯pI,icmicn F¶nh ImWm\pÅ
AÂtKmcnXw.

C³]p«v sN¿p¶ kwJyIÄ kzoIcn¡m³ A, B, C F¶ thcnb_nfpIÄ D]tbmKn¡pI.
AXpt]mse S BI¯pIbv¡p th­nbpw, Avg icmicn¡p th­nbpapÅ thcnb_nfpIÄ
B¡pI.

L«w 1: Bcw`n¡pI.

L«w 2: A, B, C C³]p«v sN¿pI.

L«w 3: S = A+ B + C.

L«w 4: Avg = S / 3.

L«w 5: S, Avg {]n³dv sN¿pI.

L«w 6: Ah-km-\n-¸n-¡pI

Xmsg ]dbp¶ ImcW§fmÂ apIfnÂ ]dªncn¡p¶ \nÀtZi§fpsS Iq«s¯ AÂ-
tKmcnXw Bbn IW¡m¡p¶p:

$ CXn\v C³]p«v D­v (C³]p«v Umä kw`cn¡m³ thcnb_nfpIÄ A, B, C
D]tbmKn¡p¶p).

$ Hcp hyàn¡v t]¸dpw s]³knepw D]tbmKn¨v IrXyambn \nÀhln¡mhp¶ cq]¯nÂ
\S]SnIÄ IrXyambn {]kvXmhn¨ncn¡p¶p. (L«w 3 epw L«w 4 epw DNn-X-amb Hm¸-
td-ä-dp-IÄ D]-tbm-Kn¨psIm-­v)



3. t{]m{Kmansâ XXz§fpw {]iv\]cnlmchpw

111

$ Hmtcm \nÀtZihpw ASnØm\]chpw AÀYh¯pamWv (C³]p«v, {]nâ v, Iq«pI,
lcn¡pI).

$ CXv BsI¯pI ( S), icmicn ( Avg) F¶n§s\ c­p Hu«v]p«pIÄ krãn¡p¶p.

$ Bcw`hpw Ahkm\hpw kqNn¸n¡m\mbn XpS§pI, \nÀ¯pI F¶o \nÀtZi§Ä
D]tbmKn¨ncn¡p¶p.

\nÀtZi§fpsS Xc§Ä
\ap¡dnbmw Hcp I¼yq«dn\v \nÀhln¡m³ Ignbp¶ {InbIfpsS F®w ]cnanXamWv.
AXn\mÂ {]iv\]cnlmc¯n\v A{Xbpw \nÀtZi§Ä am{Xta \ap¡v D]tbmKn¡m³
km[n¡pIbpÅq. IqSpXÂ AÂtKmcnX§Ä \nÀan¡p¶Xn\v ap¼v AÂtKmcnXw
\nÀan¡m³ D]tbmKn¡p¶ \nÀtZi§fpsS Xcw GsXms¡bmsW¶v \ap¡v t\m¡mw.

$ \½Ä \ÂIp¶ Umä I¼yq«dn\v kzoIcn¡m³ km[n¡p¶p. BbXn\mÂ
C³]p«n\pÅ \nÀtZi§Ä \ap¡v D]tbmKn¡mhp¶XmWv. C³]p«v, kzoIcn¡pI,
hmbn¡pI apXemb ]Z§Ä \ap¡v CXn\mbn D]tbmKn¡mw.

$ I¼yq«À ̂ e§Ä Hu«v]p«mbn \ÂIp¶p.BbXn\mÂ \ap¡v Hu«v]p«pambn _Ôs¸«
\nÀtZi§Ä D]tbmKn¡mw. {]nâ v, {]ZÀin¸n¡pI, FgpXpI apXemb ]Z§Ä \ap¡v
CXn\v D]tbmKn¡mw.

$ Hcp sa½dn Øm\¯v Umä t\cn«v tiJcn¡mw AsÃ¦nÂ Umä Hcp Øm\¯v \n¶v
asäm¶nte¡v ]IÀ¯pIbpw sN¿mw. AXpt]mse, UmäbpsS apIfnepÅ KWnX
{]hÀ¯\§fpsS ^e§Ä sa½dn Øm\§fnÂ kw`cn¡mw. CXn-\mbn KWnX-
imkv{X-¯nteXn\p kam-\-ambn hne-\ÂIÂ (assignment) (AsÃ¦nÂ kw`cWw)
\nÀtZiw \ap¡v D]tbmKn¡mw. aqey§Ä kw`cn¡p¶Xn\v thcnb_nfpIÄ¡p
tijw kaw NnÓw (=) D]tbmKn¡p¶p. ChnsS thcnb_nfpIÄ F¶Xv sa½dn
Øm\§sf  kqNn¸n¡p¶p.

$ I¼yq«dn\v Umä aqey§Ä XmcXayw sNbvXv (temPn¡Â Hm¸tdj³ F¶v hnfn-
¡p¶p), AXnsâ ASnØm\¯nepÅ Xocpam\§Ä FSp¡m³ km[n¡pw.  C¯cw
Xocpam\§Ä Ht¶m AXne[nItam {]kvXmh\IfpsS XncsªSp¡Â / Hgnhm¡Â
AsÃ¦nÂ HcpIq«w \nÀtZi§fpsS BhÀ¯n¨pÅ {]hÀ¯\w F¶ cq]¯n-
embncn¡pw.

b. ^vtfm¨mÀ«pIÄ (Flowchart)

Hcp Nn{Xw AsÃ¦nÂ tcJmNn{X¯nsâ cq]¯nÂ BhnjvIcn¡s¸«ncn¡p¶ Hcp k¦ev]w
BWv Fgp¯v cq]s¯¡mÄ BfpIÄ¡v kzoImcyamIpI. Nne kmlNcy§fnÂ
AÂtKmcnXw a\Ênem¡pI F¶Xv _p²napt«dnbXmbncn¡pw. Fs´¶mÂ Nne k¦oÀ-
Wamb {]hÀ¯\§fpw BhÀ¯n¨phcp¶ L«§fpw AXnÂ DÄs¸t«¡mw. AXn\mÂ
AÂtKmcnXw Nn{X cq]¯nÂ BhnjvIcn¡pI F¶Xmbncn¡pw sa¨s¸« coXn.  \nÀtZ-
i§Ä kqNn¸n¡p¶Xn\pÅ {]tXyI NnÓ§fpw {]hÀ¯\§fpsS {Iaw kqNn¸n-
¡p¶Xn\v BtcmIfpw D]tbmKn¨v \nÀan¡p¶ AÂtKmcnXXnsâ Nn{X BhnjvIcWamWv
^vtfm¨mÀ«v. Hcp AÂtKmcnXw Nn«s¸Sp¯p¶Xn\pw a\Ênem¡p-¶Xn\papff Hcp klm-
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bn-bm-bn-«mWv {][m\ambn«pw CXv D]tbmKn¡p¶Xv. hnhn[Xc-¯nepÅ \nÀtZi§Ä
kqNn¸n¡p¶Xn\mbn ASnØm\]camb PymanXob cq]§Ä ^vtfm¨mÀ«pIfnÂ
km[mcWambn D]tbmKn¡p¶p. bYmÀY \nÀtZi§Ä C¯cw cq]§Ä-¡pÅnÂ IrXyhpw
hyàhpamb {]kvXm-h-\-IÄ D]-tbm-Kn¨v FgpXp¶p. {]hÀ¯-\§fpsS {Ias¯ AXmbXv
\nÀtZi§Ä {]mhÀ¯nIamt¡­ {Ias¯ kqNn¸n¡p¶ Xc¯nÂ Cu cq]§Ä
BtcmItfmSv IqSnb t\ÀtcJIÄ hgn ]ckv]cw _Ôs¸Sp-¯nbncn¡p¶p.

km[mcWKXnbnÂ Hcp AÂtKmcnXs¯ ̂ vt f m̈ mÀ«nte¡v cq]t`Zw hcp¯nb tijamWv
\nÀtZi§ Ä t{]m{KmanMv ̀ mjbnÂ BhnjvIcn¡p¶Xv. t{]m{Kmw FgpXp¶XnÂ Cu ZznXe
(Two step approach) kao]\¯n sâ  apJy KpWw Fs´¶mÂ ^vt f m̈ mÀ«v hcbv¡p¶
kab¯v t{]m{Kmw ̀ mjbpsS hnhn[ LSI§fpsS hniZmwi§sf ]än hc-bv¡p-¶-bmÄ
Nn´nt¡­XnÃ . AXn\mÂ Ah\v/AhÄ¡v \S]Sn{Ia¯n sâ  bpànbnÂ (L«w-L-«-am-
bp-ff coXn) IqSpXÂ {i² ]Xn¸n¡m³ km[n -¡p¶p. am{XaÃ, ̂ vt f m̈ mÀ«nÂ, {]hÀ¯ -
\§fpsS {Ia w Nn{X-cq]¯nÂ kqNn¸n¡p¶Xn\mÂ \S]Sn{Ia¯n sâ  bpànbnÂ hcp¶
sXäpIÄ , t{]m{KmanÂ sXäv Is­¯p¶Xns\¡mÄ  Ffp¸¯nÂ Is­¯m³ Ignbp¶p.
AÂtKmcnXhpw ̂ vt f m̈ mÀ«pw Ft¸mgpw t{]m{Kmadn\pÅ {]amWw BIp¶p. Hcn¡Â Ch
Xb mdmIpIbpw {]iv\ ]cnlmc¯n sâ  bpàn icnbmsW¶v t_m[yamhpIbpw sNbvXp
IgnªmÂ t{]m{KmaÀ¡ v t{]m{KmanMv ̀ mjbnepÅ hnhn[ \nÀ½nXnIfpsS klmbt¯msS
sNt¿­ {]hÀ¯\§sf tImUv sN¿p¶XnÂ t{]m{KmaÀ ¡v {i² sNep¯m³ km[n¡p¶p.
t{]m{Kmw sXäpIÄ CÃm¯XmsW¶p  Dd¸p hcp¯m³ km[m-cW KXn-bnÂ CXn\p Ign-bp-
¶p.

^vtfm¨mÀ«nse NnÓ§Ä

AwKo-I-cn-¡-s¸« AÀY-h-¯mb NnÓ-§Ä D]-tbm-Kn-¡p-¶-Xn-eqsS ̂ vtfmNmÀ«p-IÄ hgn-
bp-ff t{]m{Kmw bpàn-bpsS Bib hn\n-abw Ffp-¸-ambn Xocp-¶p. Ahiyamb Nne
{]hÀ¯\§Ä kqNn¸n¡p¶Xn\v Bhiyamb Nne NnÓ§Ä am{XamWv \½Ä ChnsS
]cnNbs¸Sp¶Xv. Cu NnÓ§Ä Atacn¡³ \mjWÂ Ìm³tUÀUvkv C³Ìnäyq«v (ANSI)

AwKoIcn¨XmWv.

1. sSÀan\Â (Terminal)

t]cv kqNn¸n¡p¶Xpt]mse, t{]m{Kmw bpànbpsS Bcw`s¯bpw Ahkm\t¯bpw  Cu
NnÓw kqNn¸n¡p¶p. Hcp ̂ vtfm¨mÀ«nsâ BZys¯bpw Ahkm\s¯bpw NnÓamWnXv.

Hcp AÞhr¯¯nsâ (ellipse) BIrXnbmWv CXn\v. XpS¡¯nÂ
D]tbm-Kn¡pt¼mÄ \nÀK-a-\-¯nsâ Btcm CXnÂ LSn¸n¨ncn¡pw.
]t£ Ahkm\¯nÂ D]tbmKn¡pt¼mÄ BKa\¯nsâ Btcm
CXnÂ LSn¸n¨ncn¡pw.
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2. C³]p«v/Hu«v]p«v (input/output)

C³]p«v/Hu«v]p«v NnÓambn D]tbmKn¡p¶Xv Hcp kam´c`pP
(Parallelogram) amWv. t{]m{KmanÂ Hcp C³]p«v /Hu«v]p«v D]IcW¯nsâ
[À½s¯ CXv kqNn¸n¡p¶p. FÃm C³]p«v/Hu«v]p«v \nÀtZi§fpw
Cu NnÓw D]tbmKn¨mWv BhnjvIcn¨ncn¡p¶Xv. CXnte¡v Hcp
BKa\ Btcmbpw Hcp \nÀKa\ Btcmbpw LSn¸n¨ncn¡pw.

3. {]hÀ¯\w (process)

{]hÀ¯\ L«s¯ {]Xn\n[oIcn¡m³ ZoÀLNXpcw D]tbm-Kn¡p¶p.
k¦-e\w, hyh-I-e\w KpWn\w  lcWw  XpS§nb KWnX {InbIÄ
sN¿ m\pw A Xpt]mse thcnb_nfnbnte¡v hne  \ÂIphm\pw Cu NnÓw
D]tbmKn¡p¶p. thcnb_nfpIÄ¡v hne \ÂIpI (assignment) F¶Xv
sIm­pt±in¡p¶Xv -þ Hcp sa½dn Øm\¯p \n¶ v asäm¶nte¡v Umä
]IÀ¯p¶tXm (DZm:a=b) AsÃ¦nÂ  F.Â.bp. hnÂ (ALU)  \n¶pw
Hu«v]p«ns\ sa½dn Øm\t̄ ¡v  ]IÀ¯p¶tXm (DZm: a=b+5) AsÃ¦nÂ
Hcp]t£ sa½dn Øm\t¯¡v  hne t\cn«v kw`cn¡p¶tXm (DZm: a=2)
BImw. t{]mkÊv Nnlv\ ¯n \ p Hcp BKa\ Btcmbpw Hcp \nÀKa\
Btcmbpw D­mbncn¡pw.

4. Xocpam\w (Decision)

Xocpam\§Ä kqNn¸n¡p¶Xn\mbpff NnÓ-ambn NXpÀ`pPw D]tbm-
Kn¡p¶p. CXv Xocpam\§Ä ssIs¡mtÅ­ Hcp L«s¯bmWv
kqNn¸n¡p¶Xv. Cu L«¯nÂ \n¶v Ht¶m AXne[nItam CXc L«§-
fnte¡v hn`P\w km[yamWv. FÃm \nÀK-a\ ]mXIfpw ChnsS ]cmaÀ-
in¨n«p­mbncn¡pw. F¶ncp¶mepw Hcp hyhØ (condition) ]cntim[n¨v
AXnsâ ^e¯nsâ ASnØm\¯nÂ ASp¯ Hcp ]mX am{Xta
XncsªSp¡s¸SpIbpÅq. km[mcWKXnbnÂ Cu NnÓ¯n\v Hcp
BKa\ amÀKhpw 2 \nÀKa\ amÀK§fpw D­mbncn¡pw. H¶v hyhØ-
bpsS ̂ ew icnbmsW¦nÂ sNt¿­p¶ {]hr¯nbpsS t\À¡pw, atäXv
CXc amÀK¯nte¡pw.

5. ̂ vtfm sse\pIÄ (flow lines)

{]hÀ¯\ {InbIfpsS Hgp¡ns\ kqNn¸n¡m³ BtcmItfmSv IqSnb
^vtfm sse\pIÄ D]-tbm-Kn-¡p¶p. AXmbXv \nÀtZi§Ä {]mhÀ-¯n-
Iamt¡­ IrXyamb {Ias¯ Ch kqNn¸n¡p¶p. km[mcW-KXnbnÂ
^vtfm sse\pIfpsS Zni apIfnÂ \n¶pw Xmtg¡pw CS¯p\n¶pw he-
t¯¡pw Bbncn¡pw. F¶mÂ Nne kmlNcy§fnÂ CXv heXp \n¶v
CSt¯¡pw Xmsg\n¶pw apIfnte¡pw Bhmw. ^vtfm sse\pIÄ
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]ckv]cw tOZn¡p¶Xv \Ã {]hWXbÃ. A¯cw tOZ\§Ä ]c-am-
h[n Hgnhmt¡­XmWv.

6. IWÎÀ (connector)

^vtfm¨mÀ«pIfpsS h eņw IqSpt¼mÄ ̂ vt f m sse\pIÄ ]e ̀ mK§fnepw
]ckv]cw tOZn¡pIbpw ]e Øe-§-fnepw  Bib¡pg¸w hcp-¯p-Ibpw
X³aqew ̂ vtfm¨mÀ«nsâ  {KlWw _p²nap«m ¡ pIbpw sN¿p¶p. AXp -
t]mse Hcp t]PnÂ HXp§p¶Xn s\¡mÄ henb ̂ vtfm¨mÀ«v BIpt¼mÄ
^vt f m sse\pIfpsS D]tbmKw Akm[yambn¯ocp¶p. Hcp ̂ vt f m̈ mÀ«v
k¦oÀW -amIpIbpw ^vt f m sse\p-IfpsS F®w, Zni
F¶nhsb ¡ pdn¨v Bib¡pg¸w kw`hn¡p -I tbm
AsÃ¦nÂ ̂ vt f m̈ mÀ«v H¶nÂ A[nIw t]PpIfn -embn
]S-cp-Itbm sNbvXmÂ apdn-ªp-t]mb ̂ vt f m sse-\pIsf
X½nÂ Iq«ntbmPn¸n¡m³ Hcp tPmSn IWIvä À NnÓ-
§Ä D]-tbm-Kn¡mw . ^vt f m̈ mÀ«nsâ  Hcp `mK¯v
\n¶papÅ BKa\s¯ AsÃ¦nÂ  AXnsâ asämcp
`mKt¯¡pÅ  \nÀKa\s¯ Cu NnÓ w kqNn¸n-¡p¶p.
Hcp A¡w AsÃ¦nÂ A£ct¯mSv IqSnb Hcp hr¯w
D]tbmKn¨mWv  IWIväÀ NnÓ w kqNn¸n¡p¶Xv.  Htc
t]mse ASbmf -s¸Sp¯nb Hcp tPmUn IWIväÀ
NnÓ§Ä AÂtKm -cnX¯n sâ  XpSÀ¨sb kqNn¸n¡p¶p.
Hcp henb ^vt f m sse\n\v ]Icw Htc NnÓ§Ä /
A¡§Ä DÅ c­p IWIvädpIÄ D]tbmKn¡mw . AXm-
bXv Htc-t]mse AS-bm-f-s¸-Sp-¯nb Hcp tPmSn IW-IvS-
dp-I-fnÂ H¶v ^vt f m̈ mÀ«nsâ  asämcp `mKt¯¡pÅ
\nÀKa\ -s¯bpw,  c­mat¯Xv ̂ vtfm¨mÀ«n sâ asämcp
`mKt¯¡pÅ BKa\s¯bpw kqNn¸n¡p¶p.

DZmlcWw 4.1 Â hniZoIcn¨ {]iv\¯nsâ ̂ vtfm¨mÀ«v Nn{Xw 4.5 Â ImWn¨ncn¡p¶p.

AÂtKmcnX¯nse Hmtcm L«¯nsebpw \nÀtZi§Ä kqNn¸n¡m³ DNnXamb NnÓ§Ä
D]tbmKn¨ncn¡p¶p.am{XaÃ Hmtcm NnÓ¯nepw  AXn\\pkrXamb \nÀtZi§Ä tcJ-
s¸Sp¯p¶p. {]hÀ¯\§fpsS {Iaw ^vtfm sse\pIÄ D]tbmKn¨v IrXyambn
ASbmfs¸Sp¯pIbpw sN¿p-¶p.

^vtfm¨mÀ«nsâ KpW§Ä

t{]m{Kmw Bkq{XW¯nÂ ]e-co-Xn-I-fnepw ̂ vtfm¨mÀ«pIÄ KpW-{]-Z-§-fmWv.

Nn{Xw 4.5 BsIXpIbpw icmicnbpw
ImWm\pÅ ̂ vtfm¨mÀ«v

Bcw-`n-¡pI

A, B, C C³]p«v
sN¿pI

S= A+B+C

Avg= S/3

 S, Avg {]nâ v sN¿pI

Ah-km-\n-¸n-¡pI
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$ anI¨  Bibhn\nabw : ^vtfm¨mÀ«v Hcp t{]m{Kmansâ Nn{Xcq]¯nepÅ kqNIw,
BbXn\mÂ Hcp t{]m{KmaÀ¡v asämcp t{]m{Kmadn\v t{]m{Kmansâ bpàn ̂ vtfm¨mÀ«v
D]tbmKn¨v hniZoIcn¨p sImSp¡p¶Xv t{]m{Kmw hniZocn¡p¶Xnt\¡mÄ
Ffp¸amWv.

$ ^e{]Zamb hniIe\w :  t{]m{Kmanse hnhn[ L«§Ä IrXyambn ̂ vtfm¨mÀ«nÂ
{]Xn]mZn¨ncn¡p¶Xn\mÂ, t{]m{Kmans\ ̂ e{]Zambn hniIe\w sN¿m³ ̂ vtfm-
¨mÀ«v klmbn¡p¶p.

$ ^e{]Zamb ka\zbw :  t{]m{Kmans\ hnhn[ LSI§fmbn Xncn¡pIbpw Ah Hmtcm-
¶nsâbpw ]cnlmcw ̂ vtfm¨mÀ«pIfmbn {]tXyIw {]tXy-I-ambn Xbmdm-¡pI-bpw
sNbv-XmÂ, Ahsb FÃmw Iq«n tbmPn¸n¨p sam¯¯nepÅ knÌ¯nsâ cq]tcJ
\ap¡v Xbmdm¡mhp¶XmWv.

$ ^e{]Zamb tImUnMv :  ̂ vtfm¨mÀ«v X¿mdm¡n IgnªmÂ t{]m{KmaÀ¡p A\p_Ô
t{]m{Kmw X¿mdm¡m³ Ffp¸amWv, Fs´¶mÂ ̂ vtfm¨mÀ«v t{]m{Kmansâ Hcp tcJm
Nn{Xambn {]hÀ¯n¡p¶p. t{]m{Kmansâ XpS¡w apXepÅ FÃm L«§fneqsSbpw
IS¶p t]mbn, H¶v t]mepw hn«pt]mImsX Ahkm\w hscbpw F¯nt¨cphm\pÅ
Hcp klmbnbmbn CXv hÀ¯n¡p¶p.

^vtfm¨mÀ«nsâ ]cnanXnIÄ

^vtfm¨mÀ«pIÄ¡v C¯c¯nepÅ KpW§Ä FSp¯p ]dbmsa¦nepw ,Nne ]cnanXnIfpw
Ahbv¡p­v.

$ DNnXamb NnÓ§fpw kvt]kpw \ÂInbpÅ ̂ vtfm¨mÀ«v \nÀamWw kabw sNehgn¨p
sNt¿­Xpw ITn\m[zm\w  BhiyambXpamWv-, {]tXyIn¨pw k¦oÀ®amb AÂtKm-
cnX§Ä BsW¦nÂ.

$ AÂtKmcnX¯nsâ  bpànbnepÅ hfscs¨dnb amä¯n\pt]mepw ]pXnb ̂ vtfm-
¨mÀ«v Bhiyambn hcp¶p.

$ ^vtfm¨mÀ«nÂ DÄs¸Spt¯­ hniZimwi§sf ]än hniZoIcn¡p¶ Hcp Xc-
¯nepÅ am\ZÞ§fpw \nehnenÃ.

hnhn[ {]iv\§Ä ]cnlcn¡p¶Xn\pÅ AÂtKmcnX§fpw ^vtfm¨mÀ«pIfpw \ap¡v
hnIkn¸n¡mw.

DZmlcWw 3.2: Hcp NXpc¯nsâ hnkvXoÀWhpw Npäfhpw Is­¯pI

NXpc¯nsâ \ofhpw hoXnbpw e`yambmÂ Cu {]iv\w \ap¡p ]cnlcn¡mw. Xmsg
]dbp¶ kahmIyw CXn\v th­n D]tbmKn¡mhp¶XmWv.

 Npäfhv = 2 x (\ofw + hoXn), hnkvXoÀWw = (\ofw x hoXn).

L, B F¶o thcnb_nfpIÄ \ofw hoXn F¶n kqNn¸n¡m\pw P, A F¶o thcnb_nfpIÄ
hnkvXoÀWw, Npäfhv F¶nh kqNn¸n¡m\pw D]tbmKn¡p¶p F¶ncn¡s«

L«w 1 : XpS§pI

L«w 2 : L , B C³]p«mbn kzoIcn¡pI
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\ap¡p s N¿mw

L«w 3 : P = 2 *(L +B )

L«w 4 : A = L *B

L«w 5 : P ,A  {]n³dv sN¿pI.

L«w 6. Ahkm\n¸n¡pI.

Nn{Xw 3 .6  Â CXn\pÅ ̂ vtfm¨mÀ«v \ÂInbncn¡p¶p.

DZml-cWw 4.1 epw 4.2 epw hnIkn¸ns¨Sp¯ncn¡p¶ AÂtKm-cn-
X§Ä¡v Hmtcm¶nepw Bdp hoXw \nÀtZi§fmWpÅXv. Nn{Xw
3.7 Â ImWn¨ncn¡p¶Xv t]mse Cu c­p kµÀ`-§fnepw \nÀ-
tZi§Ä Hmtcm¶pw A\p{Iaamb coXnbnemWv  {]hÀ¯n-¡pI.
\nÀtZi§fpsS {]hÀ¯\{Ias¯ \nb{´WKXn (Flow of Cotnrol)
F¶v ]dbp¶p. A{]Imcw apIfnÂ ¸ dª c­ v AÂtKmcnX§fpw
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¡âpIfmbn kabw C³]p«v Bbn kzoIcn¨v Hr:min:Sec cq]¯nÂ
e`n¡phm\pÅ AÂtKmcnXhpw ^vtfm¨mÀ«pw hnIkn¸n¡pI. (DZml-cW-¯n\v
3700  F¶v C³]p«v \ÂInbmÂ 1 Hr : 1 Min : 40 sec F¶ Hu«v]p«v  e`n¡Ww)

 DZmlcWw 3.3 c­p hnZymÀYnIfnÂ Dbcw IqSnb BfpsS Dbcw Is­¯pI

ChnsS,c­p hnZymÀ°nIfpsS Dbcs¯ {]Xn\n[oIcn¡p¶ c­p kwJyIÄ C³]p«v
Bbn kzoIcnt¡­-XmWv. Ahbnse henb kwJybmWv D¯cambn«p ]cnKWn¡pI.
CXn\mbn Cu kwJyIsf XmcXayw sNt¿­Xps­¶p \ap¡-dn-bm-hp¶XmWv.
AÂtKmcnXw Xmsg \ÂInbn-cn¡p¶p.

L«w 1 : XpS§pI

L«w 2 : H1 ,H2  C³]p«v Bbn kzoIcn¡pI

L«w 3 : AYhm H1 >H2 BsW¦nÂ

L«w 4 : H1 {]nâ v sN¿pI

L«w 5 : AsÃ¦nÂ
L«w 6 : H2 {]nâ v sN¿pI
L«w 7 : ]cntim[\ Ahkm\n¡p¶p
L«w 8  : Ahkm\n¸n¡pI

Cu AÂtKmcnX¯nsâ ^vtfm¨mÀ«v Nn{Xw 3.8 Â \ÂInbncn¡p¶p. Xocpam\§Ä
ssIsImÅm\pÅ kt¦Xw D]tbmKs]Sp-¯p¶ Hcp AÂtKmcnXamWnXv. L«w 3 Â Hcp

{]kvXm-h\ 1 {]kvXm-h\ 2 {]kvXmh\ 3 {]kvXm-h\ N

Nn{Xw 3.6  hnkvXoÀWw Npäfhv
ImWm\pÅ ̂ vtfm¨mÀ«v

Bcw-`n-¡pI

L, B C³]p«v sN¿pI

P = 2*(L+B)

A = L* B

 P, A{]nâ v sN¿pI

Ah-km-\n-¸n-¡pI
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\n_Ô\ ]cntim[n¡p¶p. H1 ,H2 F¶n-
hbpsS  hneIfpsS ASnØm\¯nÂ AXn-
sâ D¯cw XoÀ¨bmbpw icn AsÃ¦nÂ
sXäv F¶mbncn¡pw. Xocpam\w ssIs¡m-
Åp¶Xv Cu \n_Ô\bpsS D¯c¯ns\
ASnØm\ambn«mbncn¡pw. D¯cw icn
F¶msW¦nÂ L«w 4 {]hÀ¯n¡pw AsÃ-
¦nÂ L«w 6 BWv {]hÀ¯n¡pI. ChnsS
Hcp \n_Ô\bpsS ASnØm\¯nÂ c­p
{]kvXmh\IfnÂ GsX¦nepw H¶mWv
(L«w 4 AsÃ¦nÂ L«w 6) {]hÀ¯\-¯n-
\mbn XncsªSp-¡s¸SpI. L«w 3 Â t{]m-
{Kmw c­p imJIfmbn ]ncnbp¶p. AXm-bXv
{]iv\w ]cnlcn¡p¶Xn\v th­n Cu
AÂtKmcnXw Hcp XncsªSp¡Â LS\
D]tbmKs¸Sp-¯p¶p. Nn{Xw 3.9 Â ImWn-
¨ncn¡p¶Xv t]mse \n_Ô\bpsS D¯c-
¯n\\p-kcn¨p {]hÀ¯\¯nsâ KXn c­nÂ GsX¦nepw Hcp {]kvXmh\bnte¡v
hnLSn¨p t]mIp¶p.

XncsªSp¡Â \nÀ½nXnbpsS {]hÀ¯\w Nn{Xw
3.10 Â sImSp¯ncn¡p¶p. \nb{´W KXn \n_Ô\-
bnte¡p hcnIbpw \n_Ô\ icn AsÃ¦nÂ sXäv
F¶v hnebncp¯s¸SpIbpw  sN¿p¶p. \n_Ô\ -
bpsS  ̂ ew  icn F¶msW¦nÂ, icnbmbmÂ {]hÀ-
¯nt¡­ \nÀtZi§fpsS Iq«w \S¸nem¡pIbpw,
sXämbmÂ {]hÀ-¯n-t¡­ \nÀtZi§fpsS Iq«-
s¯ Hgnhm-¡p-Ibpw sN¿p¶p. \n_Ô\bpsS ̂ ew
sXäv BsW¦nÂ sXämbmÂ {]hÀ¯nt¡­
\nÀtZi§fpsS Iq«w \S¸n-em¡pIbpw icnbmbmÂ
{]hÀ¯n-t¡­ \nÀtZ-i-§fpsS Iq«ms¯ Hgnhm-
¡pIbpw sN¿p¶p. C\n \ap¡v asämcp {]iv-\w ]cnlcn¡mw.

Nn{Xw 3.8 DbÀ¶ hne ImWm\pÅ ̂ vtfm¨mÀ«v

Bcw-`n-¡pI

L, B C³]p«v sN¿pI

Ah-km-\n¸n¡pI

AsX (yes)

-AÃ (No)

H1>H2 BtWm? H1{]nâ v sN¿pI

H2{]nâ v sN¿pI

Nn{Xw 3.10 XncsªSp¡ensâ ̂ vtfm¨mÀ«v

hyhØ

sXäm-sW-¦nÂ
{]hÀ¯n-t¡-­Xv

AsX
(yes) icnbmsW-¦nÂ

{]hÀ¯n-t¡-­Xv

AsX
(yes)

 Nn{Xw 3.9 XncsªSp¡Â LS\

hyhØ

{]kvXm-h\ 1

{]kvXm-h\ 2

{]kvXmh\ 3

icn

sXäv
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DZmlcWw 3.4 : 3 bqWnäv sSÌpIfnÂ e`n¨ kv-tImdpIÄ C³]p«v sNbvX Gähpw
DbÀ¶ kvtImÀ Is­¯pI

ChnsS kvtImdpIÄ kqNn¸n¡p¶Xn\p th­n aq¶p kwJyIÄ \ÂIpIbpw AhbnÂ
Gähpw henb kwJy I­p]nSn¡pIbpw sN¿p¶p. CXnsâ AÂtKmcnXw Xmsg
sImSp¯ncn¡p¶p. Nn{Xw 3.11 Â ̂ vtfm¨mÀ«v {]ZÀin¸n¨ncn¡p¶p.

L«w 1 : Bcw`n¡pI

L«w 2 : M 1, M 2 , M 3 F¶o kwJyIÄ C³]p«v
Bcw-`n-¡pI

sN¿pI .

L«w 3 : AYhm M 1 > M 2 Dw M 1 > M 3

BsW¦nÂ

L«w 4 : M 1 {]nâ v sN¿pI

L«w 5 : AsÃ¦nÂ  M 2 >M 3
BsW¦nÂ

L«w 6 : M 2 {]nâ v sN¿pI

L«w 7 : AsÃ¦nÂ

L«w 8 : M 3 {]n³dv sN¿pI.

L«w 9 : hyhØm ]cntim[\bpsS Ahkm\w

L«w 10 : Ahkm\n¸n¡pI

hyXykvXamb \n_Ô\IfpsS ASnØm\¯nÂ
AÂtKmcnX¯nÂ H¶ne[nIw Xnc-sª-Sp-¡Â
\nÀan-X-IÄ D]tbm-Kn¡p¶p. ChnsS hyXykvXamb
aq¶p {]hr¯n-IÄ \ÂInbncn¡p¶p. F¶mÂ AhbnÂ H¶v am{Xta {]hÀ¯nI-
amIpIbpÅq. {i²nt¡­ asämcp hkvXpX, ChnsS BZys¯ \n_Ô\bnÂ c­p Xmc-
Xay§Ä AS§nbncn¡p¶p F¶XmWv. C¯cw \n_Ô\IÄ kwbpà \n_Ô\IÄ
(Compound conditions) F¶v ]dbp¶p.

Nn{Xw 3.11 aq¶v kwJyIfnÂ Gähpw
henb kwJy ImWm\pÅ ̂ vtfm¨mÀ«v

Bcw-`n-¡pI

M1, M2, M3 C³]p«v
sN¿pI

Ah-km-\n¸n¡pI

M3 {]nâ v
sN¿pI

Bcw-`n-¡pI M2 {]nâ v
sN¿pI

M1 {]nâ v
sN¿pI

M1>M2
Dw M1>M3

BtWm

AsX (yes)

AsX (yes)

-AÃ (No)

-AÃ (No)

\ap¡p s N¿mw

1. X¶ncn¡p¶ kwJy HäbmtWm Cc«bmtWm F¶v ]cntim[n-¡m\pÅ AÂtKmcnXw
Xbmdm¡pI. ^vtfm¨mÀ«v hcbv¡pI.

2. Znhks¯ kqNn¸n¡p¶ kwJy C³]p«v Bbn \ÂInbmÂ Znhk¯nsâ t]cv
{]ZÀin¸n¡m\pÅ AÂtKmcnXhpw ^vtfm¨mÀ«pw Xbmdm¡pI. (DZmlcW¯n\v 1
C³]p«v \ÂInbmÂ Hu«v]p«v Sunday F¶mbncn-¡Ww. AYhm 2 BWv C³]ps«¦nÂ
Hu«v]p«v Monday F¶mbncn¡Ww. 1 apXÂ 7 hscbpÅ kwJy AÃ C³]ps«¦nÂ
"INVALID DATA" F¶m-bncnt¡­XmWv.

3. ]¯mw Xc¯nse aqey\nÀWb hyhØbpsS ASnØm\¯nÂ Hcp kvtImÀ (]camh[n
100) kzoIcn¨p t{KUv ImWm\pÅ AÂtKmcnXw Xbmdm¡pI.
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Hcp {]hr¯n Xs¶ BhÀ¯n¨p \nÀhlnt¡­ Hcp kmlNcyw ]cnKWn¡pI.
DZmlcW¯n\v BZys¯ 100 F®Â kwJyIÄ {]n³dv sN¿Wsa¶ncn¡s« F§s\-
bmWv \ap¡Xv sN¿m³ km[n¡pI? \ap¡dnbmw BZys¯ kwJy 1 BWv .AXv {]nâ v
sNt¿­XmWv.BZys¯ kwJytbmSv 1 Iq«nbmÂ ASp¯ kwJy e`n¡p¶p. AXpw {]nâ v
sN¿Ww. CXnÂ \n¶ v Hcp Imcyw hyàamWv, kwJy {]n³dv sN¿pI kwJytbmSp 1 Iq«pI
F¶o {]hr¯nIÄ BhÀ¯n¨v- sNt¿­hbmWv. Ahkm\s¯ kwJy {]n³dv sNbvXp
IgnªmÂ {]hÀ¯\w Ahkm\n¸nt¡­XmWv .CXn\p th­nbpÅ Hcp AÂtKmcnXw
\ap¡v Xbmdm¡mw.

 DZmlcWw 3.5: 1 apXÂ 100 hscbpÅ kwJyIÄ {]nâ v sN¿m³

L«w 1 : Bcw-`n-¡pI

L«w 2 : N =1

L«w 3 : N {]nâ v sN¿pI

L«w 4 : N =N + 1

L«w 5 : AYhm N <=100 BsW¦nÂ
L«w 3 te¡v t]mIpI

L«w 6 : Ahkm\n¸n¡pI

DZmlcWw 3.5Â sImSp¯ncn¡p¶ AÂtKmcnX¯nÂ L«w
5 Â Hcp hyhØ ]cntim[n¡p¶p. AYhm hyhØ icn-
bmsW¦nÂ \nb{´W KXn L«w 3 te¡v Xncn¨p t]mIp¶p.
AXp ImcWw hyhØ icnbmbncn¡p¶Xp hsc L«w 3,
L«w 4, L«w 5 F¶nh BhÀ¯n¨p {]hÀ¯n¨p sIm­n-
cn¡pw. ChnsS Hcp eq¸v cq]w sIm­Xmbn \ap¡v ]dbmw.
L«w 3,4,5 F¶nh tNÀ¶XmWv B eq¸v. hyhØ sXämIp-
t¼mÄ am{Xsa \nb{´Ww eq¸n\p ]pdt¯¡p hcpIbpÅq.
Cu AÂtKmcnX¯nsâ ̂ vtfm¨mÀ«v Nn{Xw 3.12 Â ImWn¨ncn-
¡p¶p.

apIfnÂ¸dª AÂtKmcnXs¯ 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 BhÀ¯n¡pI

L«w 4 : N {]nâ v sN¿pI

L«w 5 : N = N + 1

L«w 6 : Ahkm\n¸n¡pI

Nn{Xw 3.12 : 1 apXÂ 100 hscbpÅ
kwJyIÄ {]nâ v sN¿m\pÅ

^vtfm¨mÀ«v

-AÃ (No)

Bcw-`n-¡pI

N {]nâ v sN¿pI

N<=100
BtWm

Ah-km-\n-¸n-¡pI

AsX (yes)
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L«w 3 Â "BhÀ¯n¡pI', "Bbncn¡p¶Xv hsc' apX-
emb hm¡pIÄ eq¸v \nÀ½n¡m³ D]tbmKn¡p¶p. BhÀ-
¯n¨p {]hÀ¯nt¡­ {]kvXmh\IÄ "BhÀ¯n¡pI'
F¶ hm¡nsâ IqsS {]kvXmhn¡p-Ibpw ]cntim-[n-
t¡­ hyhØ "Bbncn¡p¶Xv hsc' F¶ hm¡nsâ
IqsSbpw \ÂIp¶p. AÂtKmcnXw hyXykvXam-bncn-
¡p¶Xv t]mse Nn{Xw 3.13 Â ImWn¨ncn¡p¶ ^vtfm-
¨mÀ«pw Aev]w hyXykvX-ambncn¡pw. Nn{Xw 3.14 Â
eq¸nsâ {]hÀ¯\ ssien ImWn¨ncn¡p¶p.

Nn{Xw 3 .14: eq¸nwKv \nÀanXn

Hcp eq¸n\p \mev LSI§Ä D­v. kzm`mhnIambpw
AhbnÂ H¶v hyhØ (Condition) Xs¶. hyhØ
\ÂIp¶Xn\p  th­n Hcp thcnb_nsf¦nepw D]tbmKn-
¡Ww F¶p \ap-¡-dnbmw. CXns\ eq¸v \nb{´W thcn-
b_nÄ F¶v hnfn¡mw. hyhØ ]cntim[n-¡p¶-Xn\v
ap¼v eq¸v \nb{´W thcnb_nfn\v Hcp hne e`yam-t¡-
­XmWv. C³]p«v AsÃ¦nÂ hne \ÂIÂ ( Assignment)
hgn CXv km[yamIp¶XmWv. A¯c¯nepÅ \nÀtZ-
i§sf eq¸nsâ  {]mcw` hne \ÂIÂ \nÀtZi§Ä
(Initialization Instructions) F¶v ]dbp¶p. ]cnjvIcW
\nÀtZiw (Update Instruction) F¶ aq¶mas¯ LSIamWv
eq¸v \nb{´W thcnb_nfnsâ hne amäp¶Xv. CXv hfsc
AXymhiyamWv. Fs´¶mÂ ]cnjvIcW \nÀtZiw
CsÃ¦nÂ  eq¸nsâ {]hÀ¯\w Hcn¡epw Ahkm\n-
¡nÃ. BhÀ¯n¨p {]hÀ¯nt¡­ Hcp Iq«w \nÀtZi-
§fmWv eq¸nsâ N«¡qSv (Body of the Loop) F¶ \memas¯
LSIw. Nn{Xw 3.15 Â ImWn¨ncn¡p¶ ̂ vtfm¨mÀ«v eq¸nMv-
LS\ hyà-am¡p¶p.

hyhØ

{]kvXm-h\

sXäv

icn
Nn{Xw 3.13: 1 apXÂ 100 hscbpÅ

kwJyIÄ {]n³dv sN¿m\pÅ ̂ vtfm¨mÀ«v

Bcw-`n-¡pI

AsX (yes)

Ah-km-\n-¸n-¡pI

-AÃ (No)

N {]nâ v sN¿pI

N<=100
BtWm

Nn{Xw 3.15 eq¸n§n\pÅ
^vtfm¨mÀ«v

{]mwcw` hne \ÂIÂ

hyhØ

eq¸nsâ N«-¡qSv

-AÃ (No)

AsX (yes)

]cn-jv¡-cW \nÀtZiw
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{]cmcw` hne \ÂIÂ \nÀtZiamWv BZyw {]hÀ¯n¡pI. tijw hyhØ ]cntim[n-
¡p¶p. hyhØ icnbmsW¦nÂ eq¸nsâ N«¡qSpw XpSÀ¶v ]cnjvIcW \nÀtZihpw
{]hÀ¯n¡p¶p. ]cnjvIcW \nÀtZiw {]hÀ¯n¨p IgnªmÂ ho­pw hyhØ ]cntim-
[n¡p¶p. hyhØ sXämIp¶Xv hsc Cu {]{Inb XpScp¶p. eq¸nsâ N«¡qSv {]mhÀ¯nI-
amIp¶Xn\p ap¼v hyhØ ]cntim[n¡p¶ eq¸ns\ BKa\ \nb{´nX eq¸v  (entry

cotnrolled Loop ) F¶v hnfn¡p¶p. asämcp coXnbnepÅ eq¸nwKv \nÀ½nXnbpw \nehnep­v.
AXnÂ eq¸nsâ N«¡qSpw ]cnjvIcW \nÀtZihpw {]hÀ¯n¨p Ignª tijw am{Xta
hyhØ ]cntim[n¡pIbpÅp. C¯c¯nepÅ eq¸ns\ \nÀKa\ \nb{´nX eq¸v (Exit

Cotnrolled  Loop) F¶v hnfn¡p¶p.

 DZmlcWw 3.6: BZys¯  N F®Â
kwJyIfpsS XpI Is­¯pI

ChnsS N sâ hne \½Ä C³]p«v Bbn \ÂIp¶p.
1 apXÂ N hscbpÅ kwJyIfpsS XpI I­p]nSn-
t¡­XmWv. XpI kw`cn¡p¶Xn\mbn  'S' F¶
thcnb_nfmsW¶ncn¡s«, Nn{Xw 3.16 Â Cu
AÂtKmcnX¯n³sd ̂ vtfm¨mÀ«v ImWn¨ncn¡p¶p.

L«w 1 : XpS§pI

L«w 2 : N te¡v hne C³]p«v 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 BhÀ¯n¡pI

L«w 5 : S =S +A

L«w 6 : A =A +1

L«w 7 : S {]nâ v sN¿pI.

L«w 8 : Ahkm\n¸n¡pI

Cu AÂtKmcnXw Hcp BKa\ \nb{´nX eq¸v
D]tbmKn¡p¶p. ASp¯ DZmlcW¯nÂ {]iv\
]cnlmc¯n\mbn Hcp \nÀKa\ \nb{´nX eq¸v
D]tbmKn¡p¶ AÂtKmcnXw ImWmw.

Nn{Xw 3.16 BZys¯ N F®Â kwJyIfpsS
BsI¯pI ImWm\pÅ ̂ vtfm¨mÀ«v

Bcw-`n-¡pI

S {]nâ v sN¿pI

AsX (yes)

-AÃ (No)
A<=N
BtWm?

N C³]p«v sN¿pI

Ah-km-\n-¸n-¡pI
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DZmlcWw 3.7 :X¶ncn¡p¶ kwJybpsS BZys¯
10 KpWnX§Ä Is­¯pI

L«w 1 : XpS§pI

L«w 2 : N C³]p«v Bbn kzoIcn¡pI

L«w 3 : A=1

L«w 4 : M =A  x N

L«w 5 : M {]nâ v  sN¿pI

L«w 6 : A=A+1

L«w 7 : (A<=10) Bbncn¡p¶Xv hsc L«w
4 apXÂ 5 hsc BhÀ¯n¡pI

L«w 8 : Ahkm\n¸n¡pI

Cu AÂtKmcnX¯n\v A\pkrXamb ^vtfm¨mÀ«v
Nn{Xw 3.17 Â \ÂInbncn¡p¶p. ChnsS eq¸v N«¡qSv
{]hÀ¯n¨ tijw am{Xw ]cntim[n¡s¸Sp¶ Hcp
hyhØ AS§nb Hcp eq¸v D]tbmKn¨ncn¡p¶p.
BKa\ \nb{´nX eq¸pw \nÀKa\ \nb{´nX eq¸pw
X½nepÅ XmcXayw ]«nI 3.1 Â ImWn¨ncn¡p¶p.

]T\ {]hÀ¯\§fpsS ̀ mKambn \ÂInbncn¡p¶ {]iv\]cnlmc¯n\pÅ AÂtKmcnX-
§fpw ̂ vtfm¨mÀ«pw D]tbmKn¨v \ap¡v ]cnioen¡mw

BKa\ \nb{´nX eq¸v

$ eq¸v N«¡qSv {]mhÀ¯nIam¡p¶Xn\p ap¼v
hyhØ ]cntim[n¡p¶p

$ eq¸v N«¡qSv Hcn¡Â t]mepw {]hÀ¯n¨nÃ
F¶v hcmw

$ eq¸v N«¡qSv {]mhÀ¯nIam¡p¶XnÂ \n¶pw
Hgnhm¡Wsa¦nÂ CXv D]tbmKn¡p¶p.

\nÀKa\ \nb{´nX eq¸v

$ eq¸v N«¡qSv {]mhÀ¯nIam¡nbXn\v tijw
hyhØ ]cntim[n¡p¶p

$ eq¸v N«¡qSv IpdªXv Hcp XhW F¦nepw
\nÀ_Ôambpw {]hÀ¯n¨ncn¡pw

$ N«¡qSnsâ km[mcW \nebnepÅ
{]hÀ¯\w Dd¸phcp¯Wsa¦nÂ
D]tbmKn¡p¶p

]«nI 3.1: eq¸pIfpsS XmcXayw

Nn{Xw 3.17  X¶ncn¡p¶ kwJybpsS
BZys¯ 10 KpWnX§Ä

I­p]nSn¡m\pÅ ̂ vtfm¨mÀ«v

Bcw-`n-¡pI

Ah-km-\n-¸n-¡pI

N C³]p«v sN¿pI

M {]nâ v sN¿pI

A<=10
BtWm?

-AÃ (No)

AsX (yes)



3. t{]m{Kmansâ XXz§fpw {]iv\]cnlmchpw

123

3.3.3 t{]m{Kmw tImUv Xbmdm¡Â (Coding the Program)

AÂtKmcnXhpw ̂ vtfm¨mÀ«pw cq]IÂ]\ sNbvXp IgnªmÂ t{]m{KmanMnsâ ASp¯
]Sn \nÀtZi§Ä kq£vahpw kw£n]vXhpamb {]XoI§Ä D]tbmKn¨v BhnjvIcn¡pI
F¶XmWv. AXmbXv \nÀtZi§Ä t{]m{KmanMv ̀ mjbnÂ BhnjvIcn¡p¶p. {]iv\ ]cnlm-
c-¯n\v th­n C¯cw t{]m{Kmw \nÀtZi§Ä FgpXp¶Xns\bmWv tImUnMv F¶v
]dbp¶Xv. I¼yq«dnÂ tImUv FgpXp¶Xn\mbn sSIvÌv FUnäÀ t{]m{KmapIÄ e`yamWv.

Bibhn\nab¯n\pÅ Hcp kwhn[m\amWv ̀ mj. Cw¥ojv aebmfw apXemb kzm`mhnI
`mjIÄ D]tbmKn¨v \mw \½psS Bib§fpw hnImc§fpw ]ckv]cw ]¦phbv¡p¶p .

AXv t]mse D]tbmàmhn\pw I¼yq«dn\pw CSbnÂ Bibhn\nabw \S¯m³ t{]m{KmanMv
`mj D]tbmKn¡p¶p. I¼yq«À t{]m{Kmw FgpXp¶ hyàn¡v
Iw]yq«dn\p a\ÊnemIp¶ `mjbpw ]cnNnXambncn¡Ww. a\p-
jyÀ¡v a\Ênem¡m\pw D]tbmKn¡m\pw _p²nap«pÅ Zzbm¦ ̀ mj
(BInary Language) am{Xta I¼yq«dn\v AdnbpIbpÅq F¶Xv \½Ä
t\cs¯ I­XmWv. AXn\mÂ A[ymbw aq¶nÂ ]Tn¨Xp t]mse
Cw¥ojv ̀ mjbv¡v kam\ambXpw a\pjyÀ¡v klrZbambXpamb
DbÀ¶Xe ̀ mj (High Level Language) (HLL) \ap¡v D]tbmKn-¡m-
hp¶XmWv. DbÀ¶Xe ̀ mjbnÂ FgpXnbn-cn¡p¶ t{]m{KmapIsf
b{´ `mjbnte¡p hnhÀ¯\w AsÃ¦nÂ samgnamäw sN¿m³

emwtKzPv t{]mkÊÀ D]tbmKn¡p¶p. DbÀ¶Xe ̀ mjbnÂ FgpXnbncn¡p¶ t{]m{Kmw,
tkmgvkv tImUv (Source Code) F¶dnbs¸Sp¶p.

Hcp t{]m{KmaÀ BIWsa¦nÂ t{]m{Kmanse  \nÀtZi§Ä Bhnjv-¡cn¡p¶Xn\p
th­nbpÅ t_knIv  (BASIC), tImt_mÄ (COBOL), ]mkvIÂ (PASCAL), C++ XpS§nb
DbÀ¶Xe ̀ mjIfnÂ GXnse¦nepw H¶nÂ ss\]pWyw ssIhcnt¡­XmWv. t{]m{Km-
apIÄ Xbmdm¡p¶Xn\v th­n Hmtcm t{]m{KmanMv ̀ mjbpw AXntâXmb A£c-ameIfpw
(Charecter Set), iÐtImi§fpw (Voccabulary), hymIcW§fpw (Grammar) (\ap¡Xns\ hmIy-
L-S\ (Syntax) F¶v hnfn¡mw) D­mbncn¡pw.

\ap¡p s N¿mw

Xmsg ]dbp¶ {]iv\§Ä¡p th­n AÂtKmcnXhpw ̂ vtfm¨mÀ«pw Xbmdm¡pI

1. 100 Â XmsgbpÅ FÃm Cc« kwJyIfpw AhtcmlW {Ia¯nÂ {]nâ v sN¿pI

2. 100 \pw 200 \pw CSbnepÅ Hä kwJyIfpsS XpI I­p]nSn¡pI

3. X¶ncn¡p¶ kwJybpsS KpW\¸«nI {]n³dv sN¿pI

4. Hcp kwJybpsS ̂ mtÎmdnbÂ (FACTORIAL) I­p]nSn¡pI

5. Hcp kwJy C³]p«v sNbvXv Ahn`mPy kwJybmtWm F¶v ]cntim[n¡pI
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Cu ̀ mj D]tbmKn¨v t{]m{Kmw X¿mdm¡n IgnªmÂ AXv Hcp ̂ benÂ (tkmgvkv ̂ bÂ)
kq£n¡pIbpw t{]m{KmanMnsâ ASp¯ L«¯nte¡v IS¡pIbpw sN¿p¶p.

3.3.4 ]cn`mj (Translation)

tkmgvkv tImUv hnIkn¸n¡p¶Xn\mbn `mj XncsªSp¡pt¼mÄ D]tbmKn¡p¶
UmäbpsS Afhv, {]hÀ¯\¯nsâ k¦oÀ®X, ̂ bepIfpsS D]tbmKw apXemb Nne
am\ZÞ§Ä ]cnKWnt¡­Xp­v. t{]m{KmanMv ̀ mj XncsªSp¡pIbpw tkmgvkv tImUv
X¿mdm¡pIbpw sNbvXp IgnªmÂ AXns\  emwtKzPv t{]mskÊdn³sd klmbt¯msS
]cn`mj sNtb­XmWv. DbÀ¶Xe ̀ mjbnÂ FgpXs¸«ncn¡p¶ t{]m{Kmans\ AXn\p
Xpeyamb b{´`mjm ]Xn¸nte¡p cq]t`Zw hcp¯p¶ {]{InbbmWv ]cn`mj (Translation).

Iwss]eÀ AsÃ¦nÂ C³sdÀs{]äÀ CXn\mbn D]tbmKn¡p¶p. t{]m{KmanepÅ knâmIvkv
FddpIÄ (Syntax Error)  Cu L«¯nÂ ZriyamIp¶p. tkmgvkv tImUv AS§nb ̂ bÂ
Xpd¶p Cu sXäpIÄ Xncpt¯­XmWv. AXn\p tijw tkmgvkv tImUv ho­pw Iss_Â
sN¿m-\mbn (]cn`mj) \ÂIp¶p. "No Errors or Warnings" AsÃ¦nÂ  "Sucessfull Compilation"
F¶ ktµiw e`n¡p¶Xv hsc Cu {]{Inb XpSÀ¶v sIm­ncn¡pw. ]qÀWambpw b{´`m-
jbnse \nÀtZi§Ä AS§nb t{]m{Kmw \ap¡nt¸mÄ e`yamIp¶p.tkmgvkv tImUn³sd
Cu ]Xn¸v H_vPIväv tImUv (Object Code) F¶v Adnbs¸Sp¶p. Iwss]eÀ Xs¶ Cu
H_vPIväv tImUns\ asämcp Hcp ̂ benÂ  kq£n¡pIbpw sN¿p¶p

C§s\ H_vPIväv tImUv e`n¨p IgnªmÂ t{]m{Kmw D]tbmKn¡p¶nSt¯mfw Imew
Cu tImUv B  I¼yq«dnÂ Xs¶ D­mbncnt¡­XmWv.

3.3.5 Uo_¤nMv (Debugging)

t{]m{Kman§nepÅ sXäpIÄ Is­¯pIbpw Ah Xncp¯pIbpw sN¿p¶ L«amWv
Uo_¤nMv.a\pjyÀ I¼yq«dpIsf t{]m{Kmw sN¿p¶nSt¯mfw Imew t{]m{KmapIfnÂ
sXäpIÄ kw`hn¡mw. t{]m{Kman§nepÅ sXäpIsf "_¤v- ' F¶v ]dbp¶p.sXäpIÄ
I­p]nSn¡pIbpw Xncp¯pIbpw sN¿p¶ {]{Inbsb "Uo_¤nMv ' F¶v hnfn¡p¶p.
s]mXpsh t{]m{KmanMnÂ c­p Xc¯nepÅ sXäpIfmWv h¶pIqSpI -knâmIvkv FddpIfpw
temPn¡Â sXäpIfpw. t{]m{KmanMv ̀ mjbpsS \nba§Ä AsÃ¦nÂ hmIy-L-S\ ]men¡m -
¯Xp sIm­v kw`hn¡p¶ sXäpIsfbmWv knâmIvkv FdÀ F¶v hnfn¡p¶Xv. sXämb
NnÓ§Ä D]tbmKn¡pI, sXämb hmIy{]tbmKw, \nÀhNn¡s¸Sm¯ ]Z§fpsS  D] -
tbmKw, \nbahncp²amb hmIycN\ AsÃ¦nÂ ]Z§fpsS D]tbmKw apXemb ImcW§Ä

Nn{Xw 3.18 ]cn`mjm {]hÀ¯\w

tkmgvkv tImUv ]cn-`mj H_vPIväv tImUv
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sIm­mWv km[mcW A¯cw sXäpIÄ kw`hn¡pI. ]cn`mj¡p th­n t{]m{Kmw \ÂIn
IgnªmÂ Xs¶ emwtKzPv s{]mkÊdpIÄ kn³ämIvkv sXäpIÄ Is­¯p¶p. sXäpIÄ
kw`hn¨ncn¡p¶ {]kvXmh\IfpsS sse³ \¼dpIÄ AXn-t\msSm¸w kw`hn¨n-cn¡p¶
sXäns\ Ipdn¨pÅ kqN\Ifpw Ah \ÂIp-¶p. FdÀ satÊPpIfmbn {]ZÀin¸n¡p¶p.
C³äÀs{]ädpIfpsS  Imcy¯nÂ, {]hÀ¯\ L«¯nemWv kn³ämIvkv sXäpIÄ I­p -
]nSn¨v {]ZÀin-¸n¡p-¶-Xv. Uo_¤nMv {]{Inb¡mbn th­n hcp¶ kabhpw ]cn{iahpamWv
Hcp t{]m{KmanMv ̀ mj D]tbmKn¡p¶XnÂ t{]m{KmaÀ¡pÅ {]m]vXn F{Xt¯mfap­v F¶v
Xocpam\n¡p¶Xv. FÃm kn³ämIvkv sXäpIfpw Xncp¯n¡gnªmÂ am{Xta H_vPIväv
t{]m{Kmw \nÀ½n¡s¸SpIbpÅp.

t{]m{KmanMv bpànbpsS Bkq{XW¯nepÅ A]mIXIÄ ImcWamWv temPn¡Â FdÀ
F¶v t]cpÅ c­mas¯ Xcw sXäpIÄ kw`hn¡p¶Xv.kn³ämIvkv FddpIÄ CsÃ¦nÂ
emwtKzPv s{]mkÊdpIÄ hnPbIcambn tkmgvkv tImUns\ ]cn`mjs¸Sp¯p¶p.
t{]m{Kmansâ  {]hÀ¯\ L«¯nÂ I¼yq«À, t{]m{Kmw \nÀtZi§Ä ]n´pScpIbpw Ah¡v
A\pkrXamb Hu«v]p«v \ÂIpIbpw sN¿p¶p.  ]s£ Cu Hu«v]p«v icnbmbncn-¡Wsa¶nÃ.
CXns\bmWv temPn¡Â FdÀ F¶v ]dbp¶Xv. temPn¡Â FdÀ kw`hn¡pt¼mÄ t{]m{Kmw
sXämb Hu«v]p«v BWv- Xcp¶Xv F¶v am{Xta \ap¡v {Kln¡m³ km[n¡pIbpÅp.F´mWv
sXäv F¶v I¼yq«À \t½mSp ]dbp¶nÃ. t{]m{KmaÀ AsÃ¦nÂ D]tbmàmhmWv AXv
Is­t¯­Xv. temPn¡Â sXäpIÄ Dt­m CÃtbm F¶dnbp¶Xn\mbn t{]m{Kmw
]co£n¡s¸ -tS­XmWv. AXn\mbn t{]m{KmanMnsâ  ASp¯ L«¯ -nte¡v \ap¡v IS¡mw.

3.3.6 {]hÀ¯\hpw ]co£Whpw (Execution and Testing)

apIfnÂ ]dªXv t]mse temPn¡Â sXäpIÄ IqSn Xncp¯nbmÂ am{Xta Hcp t{]m{Kmw
sXäpIfnÂ \n¶pw apà-amWv F¶v \ap¡v ]dbm³ Ignbq. BbXn\mÂ Iwss]Â
sN¿s¸« t{]m{Kmansâ ]Xn¸v ]co£W¯n\mbn {]hÀ¯n-¸nt¡­XmWv. icnbmb
^e§Ä e`yamIp¶pt­m F¶v ]cntim[n¡pIbmWv ]co£W¯nsâ Dt±iyw. "Adn-
bmhp¶ ̂ e§Ä' e`n¡p¶Xn\v th­nbpÅ ]co£W Umä \ÂIn t{]m{Kmw {]mhÀ-
¯nIam¡pI F¶ {]{InbbmWv ]co£W L«¯nÂ DÄs¸«ncn¡p¶Xv. AXmbXv
t{]m{KmanÂ DÄs¸«ncn¡p¶ {InbIÄ a\pjy³ Xs¶ sN¿p-
Ibpw, e`yamIp¶ Hu«v]p«v I¼yq«À aptJ\ sN¿pt¼mÄ
e`n¡p¶ Hu]p«pambn XmcXayw sN¿pIbpw thWw. t{]m{Kmw
bpànbpsS IrXyX Cu ]co£W L«w sIm­v \nÀWbn¡m-
hp¶XmWv. ]co£-W¯n\mbpÅ Umä XncsªSp¡pt¼mÄ
t{]m{Kmw bpànbpsS FÃm hi§fpw ]co£n-¡s¸Sp¶p­v
F¶v Dd¸mt¡­XmWv. AXn\mÂ Xs¶ DNnXamb Umä Xncs-
ªSp¡pI F¶Xv t{]m{Kmw ]co£W¯nÂ hfsc {]m[m-
\yapÅXmWv.
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sXämb bpàn aqew e`n¡p¶ sXämb Hu«v]p«pIsf Ipdn¨mWv \mw CXphsc NÀ¨
sNbvXp sIm­ncp¶Xv. F¶mÂ t{]m{Kmw {]hÀ¯\s¯ XSÊs¸Sp¯mhp¶  asämcp
Xcw sXäv kw`hn¡m³ km[yXbp­v. Hcp {InbbnÂ A\pNnXamb Umä hcp¶Xv aqew
kw`hn¡mhp¶ H¶mWXv.DZmlcW¯n\v, A =B / C  F¶ \nÀtZiw ]cnKWn¡pI. CbpsS
hne ]qPyw BbmÂ Cu {]kvXmh\ t{]m{Kmansâ {]hÀ¯\s¯ XSÊs¸Sp¯p¶p
(]qPyw sIm­pÅ lcWw aqew). C¯cw kmlNcy§fnÂ t{]m{KmanwKv ̀ mjbnepÅ
sXäp-IÄ ssIImcyw sN¿p¶ ̂ ¦vj\pIÄ (Error handling function) FdÀ satÊPpIÄ
{]ZÀin¸n¡p¶p.C¯cw sXäpIsf d¬ ssSw FdÀ F¶v hnfn¡p¶p.Umä t{]mkÊv
sN¿s¸-Sp¶Xn\p ap¼v UmäbpsS km[pX ]cntim[n¡m\pÅ A\p_Ô \nÀtZi§Ä
t{]m{KmanÂ DÄs¸Sp¯pI hgn C¯cw sXäpIÄ Xncp¯mhp¶XmWv.

3.3.7 hnh-cWw X¿m-dm-¡Â (Documentation)

DNnXamb coXnbnbnÂ hnh-cWw X¿m-dm-¡m¯ Hcp Iw]yq«ÀhÂIrX kwhn[m\w Hcn¡epw
]qÀW amsW¶p ]dbm³ \ap¡v  IgnbnÃ. hmkvXh¯nÂ , {]iv-\]T\ L« w apXÂ AXv
{]tbmK¯nÂ hcp¯p¶Xv hsc XpSÀ¨bmbn \S¶psIm­ncn¡p¶ Hcp {]{InbbmWv hnh-
cWw X¿m-cm-¡Â. CXnsâ `mKambn tkmgvkv tImUnÂ \ap¡v IsaâpIÄ DÄs¸Sp -
¯mhp¶XmWv. CXv B´cnI hnh-cWw (Internal Documentation) F¶dnbs¸Sp¶p. Uo_¤nMv
L«¯nepw ]nÂ¡me ¯v t{]m{KmanÂ hcp¶ amä§Ä DÄs¸Sp¯m\pw CXv klmbn¡p¶p.
t{]m{Kmw \nÀamW kab̄ v  D]tbmKn¨ bpàn ]n¶oSv \½psS Xs¶ t{]m{KmaneqsS IS¶p
t]mIpt¼mÄ \ap¡v HmÀabp­mbncn-¡Wsa¶nÃ. am{XaÃ Nne kmlNcy§fnÂ Hcp hyàn
FgpXnb t{]m{Kmw asämcp hyàn¡v ̀ mhnbnÂ amtä­Xmbn hcmw. Hcp t{]m{KmanÂ IrXyambn
hnh-cWw X¿m-dm-¡nbmÂ \½Ä D]tbmKn¨ bpàn a\Ênem¡m\pw t{]m{Kman Â  Hcp
{]kvXmh\ F´v sIm­mWv D]tbmKn¨ncn¡p¶Xv F¶v   a\Ênem¡m \pw km[n¡p¶p.
F¶ncp¶mepw t{]m{Kmw ]cn`mj¡mbn \ÂIpt¼mÄ emwtKzPv s{]mkÊdpIÄ t{]m{Km-ansâ
hnh-cW ̀ mK§Ä ]cn`mj¡mbn ]cnKWn¡pIbnÃ.

t{]m{Kmansâ ̀ mKamb IsaâpIÄ hnh-cWw X¿m-dm-¡p¶ L«¯nsâ Hcp ̀ mKw am{XamWv.
knÌw am\phÂ, D]tbmàr am\phÂ F¶nh X¿mdm¡pI F¶Xv hnh-cWw X¿m-dm-¡p-
¶-Xnsâ asämcp {]{InbbmWv. I¼yq«À hyhØbpsS {]hÀ¯\w, AhbpsS BhiyIX,
t{]m{KmapIÄ C³ÌmÄ sN¿pI, Ah D]tbmKn¡p¶ coXnIÄ F¶nh DÄs¸Sp¶ lmÀUv-
tIm¸nIfmWnh. hnhn[ Bhiy§Ä¡v th­nbpÅ tkm^väv-shbdpIÄ X¿mdm¡pt¼mÄ
C¯cw am\phepIÄ \nÀ_ÔamWv. C¯cw hnh-cWw X¿mdm¡p¶Xns\bmWv
_mlyamb hnh-cWw (External Documentation) F¶v ]dbp¶Xv.

Ct¸mÄ \mw Hcp {]iv-\s¯ hniIe\w sN¿pIbpw ]cnlmc¯n\pÅ bpàn Is­-
¯pIbpw, ̂ vtfm NmÀ«v  cq]¯nÂ {]Xn]mZn¡pIbpw, t{]m{KmanMv ̀ mjbnÂ tImUv X¿m-
dm¡p-Ibpw, knâmIvknse ]ni-Ip-IÄ \o¡w sNbvX tijw ]cn`mjs¸Sp¯pIbpw
sNbvXp. IqSmsX temPn¡Â sXäpIfpw d¬ ssSw sXäpIfpw \o¡w sNbvXv tijw Hu«v-
]p«nsâ IrXyX ]cntim[n¡pIbpw Ahkm\ambn t{]m{Kmansâ hnh-cWw X¿mdm-¡p-
Ibpw sNbvXp.



3. t{]m{Kmansâ XXz§fpw {]iv\]cnlmchpw

127

3.43.43.43.43.4 AÂtKmcnX§fpsS {]IS\w hnebncp¯ÂAÂtKmcnX§fpsS {]IS\w hnebncp¯ÂAÂtKmcnX§fpsS {]IS\w hnebncp¯ÂAÂtKmcnX§fpsS {]IS\w hnebncp¯ÂAÂtKmcnX§fpsS {]IS\w hnebncp¯Â
(Performance evaluation of algorithms)

hnhn[ {]iv\§Ä ]cnlcn¡p¶Xn\mbn \½Ä AÂtKmcnX§Ä Xbmdm¡nbn«p­v.
Nnet¸mÄ Nne {]iv\§Ä ]cnlcn¡p¶Xn\v hyXykvXamb bpàn {]tbmKn¡mambncp¶p
F¶v \ap¡v tXm¶mw. Htc {] iv\w Xs¶ hyXykvXamb Hcp Iq«w \nÀtZi§Ä D]tbmKn¨v
]cnlcn¡mhp¶XmWv. F¶ncp¶mepw hfsc Ipdª I¼yq«À hn`h§Ä D]tbmK-s¸Sp¯n,
Ipdª kabw sIm­v hfsc IrXyamb ̂ ew \ÂIp¶ t{]m{Kmw X¿mdm¡p-¶bmfmWv
Hcp kaÀ°\mb t{]m{KmaÀ F¶v ]dbp¶Xv. Hcp AÂtKmcnX¯nsâ {]IS\w Af¡p¶Xv
ssSw tImw¹Ivknän (Time complexity), kvt]kv tImw¹Ivknän  (Space complexity) F¶nhbpsS
ASnØm\¯nemWv. Gähpw Ipdhv sa½dn D]tbmKs¸Sp¯n Gähpw thK¯nÂ {]hÀ -
¯n¡p¶ AÂtKmcnXs¯bmWv {]iv\ ]cnlmc¯n\pÅ Gähpw \Ã AÂtKmcnXw Bbn
IW¡m¡p¶Xv.

1. AÂtKmcnXw F¶mÂ F´mWv ?
2. AÂtKmcnX¯nsâ Nn{X BhnjvIcWamWv ________.
3. GXp ^vtfm¨mÀ«v NnÓamWv Ft¸mgpw tPmUnIfmbn D]tbmKn¡p¶Xv?
4. GXp ̂ vtfm¨mÀ«v NnÓ¯n\mWv Hcp BKa\ amÀKhpw ct­m AXne-[nItam \nÀKa\

amÀK§fpw DÅXv ?
5. HLL Â Fg pXnbncn¡p¶ t{]m{Kmw _______  F¶v Adnbs¸Sp¶p.
6. Uo_¤nMv F¶mse´v ?
7. H_vPIväv tImUv F¶mse´v ?

aq¶p kwJyIfpsS XpIbpw icmicnbpw ImWm\pÅ c­p AÂtKmcnX§Ä ]«nI 3.2Â
sImSp¯ncn¡p¶p. Ahsb \ap¡v XmcXayw sN¿mw. c­p AÂtKmcnX§fpw L«w 4 Â
hyXymks¸«ncn¡p¶p. AÂtKmcnXw-2 Â Htc UmäbnÂ c­p XhW k¦e\w sN¿p¶p
(L«w 3, L«w 4).kzm`mhnIambn«pw Cu AÂtKmcnXw AÂtKmcnXw-1 s\¡mÄ IqSpXÂ
kabw {]hÀ¯\¯n\mbn D]tbmKn¡p¶p. AXn\mÂ tImUn§n\p \ÃXp AÂtKmcnXw-
1 BIp¶p.

Hcp {]kvXmh\ XncsªSp¡p¶Xn\v th­n XmcXay {InbIÄ DÄs¸Sp¶ asämcp
DZmlcWw \ap¡p ]cntim[n¡mw. aq¶p kwJyIfnÂ hepXv GXmsW¶p Is­¯m\pÅ

 ]«nI 3 .2 aq¶p kwJyIfpsS XpIbpw icmicnbpw ImWm\pÅ c­p AÂtKmcnX§Ä

AÂtKmcnXw -1
L«w 1 : XpS§pI
L«w 2 : A ,B ,C C³]p«v sN¿pI
L«w 3 : S =A +B +C

L«w 4 : AVG =S / 3

L«w 5 : S, AVG {]nâ v sN¿pI
L«w 6 : Ahkm\n¸n¡pI

AÂtKmcnXw -2
L«w 1 : XpS§pI
L«w 2 : A ,B ,C C³]p«v sN¿pI
L«w 3 : S=A+B+C

L«w 4 : AVG =(A +B +C) / 3

L«w 5 : S, AVG {]nâ v sN¿pI
L«w 6 : Ahkm\n¸n¡pI

kzbw hne-bn-cp¯mw
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AÂtKmcnXw DZmlcWw 3.4 Â \½Ä NÀ¨ sN¿pIbp­mbn. AtX {]iv\w ]cnlcn¡p-
¶Xn\pÅ c­p AÂtKmcnX§Ä ]«nI 4.3 Â \ÂInbncn¡p¶p.

DZmlcWw 3.3 Â aq¶v XmcXay {InbIfpw Hcp temPn¡Â {Inbbpw  D]tbmKn¨ncn¡p¶p.
Gähpw henb hne M3 Â  (aq¶mas¯ thcnb_nÄ) hcpt¼mfmWv Cu {InbIÄ FÃmw
{]hÀ¯n¡pI. {]hÀ¯\¯nsâ thKX Af¡p¶Xn\mbn XmcXay {Inb¡v 1 sk¡â v
kabsaSp¡p¶p F¶v \ap¡v A\pam\n¡mw. A§s\bmsW¦nÂ Gähpw thKw IqSnb
^ew 3 sk¡â v thKw IpdhpÅ ̂ ew 4 sk¡â v th­n hcp¶Xmbn ImWmw. icmicn
thKw 3.5 sk¡â v Bbncn¡pw.

 ]«nI 3.3 aq¶p kwJyIfnÂ Gähpw hepXv Is­¯m\pÅ AÂtKmcnX§Ä

AÂtKmcnXw -2
L«w 1 : XpS§pI
L«w 2 : M 1, M 2, M 3 C³]p«v Bbn

kzoIcn¡pI
L«w 3 : AYhm M 1 >M 2 BsW¦nÂ

L«w 4 : Big = M 1
L«w 5 : AsÃ¦nÂ

L«w 6 : Big = M 2
L«w 7 : AYhm M 3 >Big BsW¦nÂ

Big = M 3
L«w 8 : Big {]nâ v sN¿pI
L«w 9 : Ahkm\n¸n¡pI

AÂtKmcnXw -1
L«w 1 : XpS§pI
L«w 2 : M 1 ,M 2 ,M 3 C³]p«v Bbn kzoIcn¡pI

L«w 3 : AYhm M 1 >M 2 Dw M 1 > M 3 Dw
BsW¦nÂ

L«w 4 : M 1 {]nâ v sN¿pI
L«w 5 : AYhm M 2 >M 1  Dw M 2 > M 3 Dw

BsW¦nÂ
L«w 6 : M 2 {]nâ v sN¿pI
L«w 7 : AYhm M 3 >M 1  Dw M 3  > M 2 Dw

BsW¦nÂ
L«w 8 : M3  {]nâ v sN¿pI
L«w 9 : Ahkm\n¸n¡pI

C\n \ap¡v ]«nI 3.3 epÅ AÂtKmcnXw-1 hniIe\w sN¿mw. AXnÂ aq¶v XmcXay
{InbIÄ AS§nb aq¶v If  (AYhm) {]kvXmh\IÄ AS§nbncn¡p¶p. apIfnÂ
{]kvXmhn¨n«pÅ A\pam\w ]n´pScpIbmsW¦nÂ thcnb_nensâ hne GXmsW¦nepw
\ap¡v ̂ ew 9 sk¡â nÂ e`n¡p¶XmWv. At¸mÄ icmicn thKw F¶v ]dbp¶¯p 9
sk¡â v BWv. ]s£ ]«nI 3.3 Â ]dbp¶ AÂtKmcnXw-2Â c­p If  (AYhm) {]kvXm-
h\IÄ D]tbmKn¨ncn¡p¶p. AÂtKmcnXw-2 Â thcnb_nfpIfnÂ GXp hne h¶mepw
XmcXayw sN¿m³ th­ kabw  2 sk¡â v Bbncn¡pw. At¸mÄ icmicn thKw F¶v
]dbp¶Xv 2 sk¡â v Bbncn¡pw.F¶p ]dªmÂ AÂtKmcnXw -2 aäp c­p AÂtKm-
cnX§sf¡mÄ sa¨s¸«XmWv.

eq¸pIÄ AS§nb asämcp DZmlcWw IqSn \ap¡v t\m¡mw. 100 \pw 200 \pw CSbnepÅ
FÃm Hä kwJyIfpsS XpIbpw FÃm Cc« kwJyIfpsS XpIbpw I­p]nSn¡m\pÅ
c­p AÂtKmcnX§Ä ]«nI 3.4 Â sImSp¯ncn¡p¶p.
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AÂtKmcnXw -2

L«w 1 :XpS§pI
L«w 2 :N =100 ,ES =0,OS =0
L«w 3 : (N <=200) Bbncn¡p¶Xp hsc

L«w 4 apXÂ 8 hsc
BhÀ¯n¡pI

L«w 4 :AYhm N/2 sâ inãw = 0
BsW¦nÂ

L«w 5 : ES =ES + N
L«w 6 :AsÃ¦nÂ
L«w 7 : OS =OS + N
L«w 8 :N =N +1
L«w 9 :ES {]nâ v sN¿pI
L«w 10 :OS {]nâ v sN¿pI
L«w 11 :Ahkm\n¸n¡pI

AÂtKmcnXw -1

L«w 1 : XpS§pI
L«w 2 : N =100, ES =0
L«w 3 : (N <=200) Bbncn¡p¶Xp hsc  L«w

4 apXÂ 6 hsc BhÀ¯n¡pI

L«w 4 : AYhm N/2 sâ inãw = 0
BsW¦nÂ

L«w 5 : ES =ES + N
L«w 6 : N =N +1
L«w 7 : ES {]nâ v sN¿pI
L«w 8 : N =100, OS =0
L«w 9 : (N <=200 ) Bbncn¡p¶Xp hsc

L«w 10 apXÂ 12 hsc BhÀ¯n¡pI
L«w 10 : AYhm N/2 sâ inãw = 1

BsW¦nÂ
L«w 11 : OS =OS + N
L«w 12 : N =N +1
L«w 13 : OS {]nâ v sN¿pI
L«w 14 : Ahkm\n¸n¡pI

]«nI 3.4 Hä kwJyIfpsSbpw Cc« kwJyIfpsSbpw XpI ImWm\pÅ AÂtKmcnX§Ä

AÂtKmcnXw-1  c­p eq¸pIfpw AÂtKmcnXw-2 Hcp eq¸pw D]tbmKn¡p¶p. kzm`mhnI-am-
bn«pw AÂtKmcnXw-2 s\ At]£n¨v AÂtKmcnXw-1 \v {]mcw` hne\ÂIm\pw, ]cntim[\-
bv¡v th­nbpw eq¸v thcnb_nÄ ]pXp¡p¶Xn\v th­nbpw aäpw Cc«n kabw Bhiyambn
hcp¶p. AÂtKmcnXw-2 sa¨s¸«Xpw Imcy£ahpamWv F¶v ]«nIbnÂ \n¶v Xs¶ hyà-
amWv. AXn\mÂ Xs¶ {]iv\ ]cnlmc¯n\pÅ bpàn hnIkn¸n¡p¶-Xn\p ap¼v hyXykv-
Xhpw hn`n¶hpambn Nn´nt¡­Xp  A\nhmcyamWv.

Hcp I¼yq-«À `mjbnÂ {Ia¯nÂ Fg pXnbncn¡p¶ \nÀtZi§fmWv t{]m{Kmw. t{]m-{KmanMv {]{Inb Nne
L«§fneqsS IS¶p t]mIp¶p. AÂtKmcnXhpw ^vtf m̈mÀ«pw X¿mdm¡p¶Xv t{]m{Kman§nsâ  bpàn
hnIkn¸n¡m³ klmbn¡p¶p.  HLL Â X¿mdm¡nbncn¡p¶ t{]m{Kmans\ tkmgvkv tImUv F¶v hnfn-
¡p¶p. AXns\ b{´ `mjbnte¡p ]cn`mjs¸Spt¯­XmWv.  AXnsâ ^eambn e`n¡p¶ tImUv,
H_vPIväv tImUv F¶v Adnbs¸Sp¶p. Uo_¤nMv F¶v hnfn¡p¶ {]{InbbneqsS t{]m{KmanÂ kw`hn¨n-
cn¡p¶ sXäpIsf \o¡w s N¿p¶p. ]cn`mjs¸Sp¯nb ]Xn¸v I¼yq«À {]hÀ¯n¸n¡p¶p. DNnXamb
hnh-cWw X¿m-dm-¡p-¶-Xn\v ]nÂ¡me¯p t{]m{KmanÂ amäw hcp¯p¶Xn\v klmbIamIp¶p. {]iv\
]cnlmc¯n\v hyXykvX-§fmb bpànIÄ {]tbmKn¡msa¦nepw t{]m{Kmansâ  {]IS\w Af¡p¶Xv ssSw
tImw¹IvknänbpsSbpw kvt]kv tImw¹IvknänbpsSbpw ASnØm\¯nemWv.

  \ap¡v kw{Kln¡mw
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3. t{]m{Kmansâ XXz§fpw {]iv\]cnlmchpw

Hä hmIy¯nÂ D¯cw FgpXpI

1. AÂtKmcnXw F¶mse´v ?

2. {]iv\ ]cnlmc¯nÂ I¼yq«dnsâ ]¦v F´mWv ?

3. ^vtfm¨mÀ«nÂ IWÎvdnsâ D]tbmKsa´v- ?

4. t{]m{KmanÂ temPn¡Â sXäpIÄ F¶mse´v ?

eLp hnhcWmßIw

1. I¼yq«À t{]m{Kmw F¶mse´v ? t{]m{KmapIÄ X¿mdm¡p¶Xn\v AÂtKmcn-X§Ä
F§s\ klmbn¡p¶p ?

2. 3 kwJyIfpsS XpIbpw icmicnbpw I­p]nSn¡m\pÅ AÂtKmcnXw FgpXpI

3. BZys¯ 100 F®Â kwJyIÄ {]ZÀin¸n¡m\pÅ ̂ vtfm¨mÀ«v hcbv¡pI

4. ^vtfm¨mÀ«pIfpsS ]cnanXnIÄ Fs´Ãmw?

5. Uo_¤nMv F¶mse´v?

6. Hcp t{]m{KmanÂ hnh-cWw X¿m-dm-¡p-¶-Xnsâ Bh-iy-IX F´v?

hnhcWmßIw

1. AÂtKmcnX¯nsâ khn-ti-jXIÄ Fs´Ãmw?

2. ^vtfm¨mÀ«v D]tbmKn¡p¶Xv sIm­pÅ KpW§Ä Fs´Ãmw?

3. t{]m{KmanMnsâ hnhn[ L«§sf ]än Npcp¡¯nÂ hnhcn¡pI

 ]T\ t\«§Ä

Cu A²ymbw ]qÀ¯nbmIp¶tXmsS ]TnXmhn\v

$ {]iv\ ]cnlmc¯nsâ hnhn[ hi§Ä hniZoIcn¡m³ km[n¡p¶p.

$ {]iv\§Ä ]cnlcn¡m\pÅ AÂtKmcnX§Ä hnIkn¸n¡m³ km[n¡p¶p.

$ AÂtKmcnX¯nÂ IrXyX Dd¸p hcp¯m³ ̂ vtfm¨mÀ«pIÄ hcbv¡m³ km[n¡p¶p.

$ {]iv\w ]cnlcn¡m\pÅ Gähpw \Ã AÂtKmcnXw XncsªSp¡m³ km[n¡p¶p.

amXrI tNmZy§Ä



1

Bjarne Stroupstrup hnI-kn-¸n¨ iàhpw P\-{]nbhp-
amb Hcp H_vPÎv Hmdn-bâUv t{]m{Km-anMv ̀ mj-bm-
Wv C++ (D¨cn-¡p-¶Xv c ¹kv ¹kv). C++ F¶
Bibw h¶Xv C-tbmsSm¸w + + Hm¸-td-äÀ IqSn
tNÀ¶m-Wv.  A§s\ C++ F¶Xv C `mj-bpsS
Hcp hn]p-eo-I-cn¨ cq]-ambn¯oÀ¶p.

\mw Ignª A[ym-b-¯nÂ NÀ¨ sNbvX {Ia-s¸-
Sp-¯Â, Xnc-sª-Sp-¡Â, BhÀ¯\w XpS-§nb
hnhn[ Xcw t{]m{Km-anMv Bi-b-§Ä {]mhÀ¯n-I-
am-¡m³ C++ ̀ mj D]-tbm-Kn-¡p¶p. Cu A[ym-b-
¯nÂ, C++ þsâ ASn-Øm\ Bi-b-§sf¡pdn¨v
Hcp A-h-tem-I\w \S-¯mw. C++ t{]m{Kmw Fgp-Xp-
¶ --Xn\p-Å hnhn[ ̀ mjm s{]mkÊÀ ]mt¡-Pp-Ifpw
\ap¡v ]cn-N-b-s¸-Smw.

GsXmcp ̀ mj-tbbpw t]mse, C++ ̀ mjm]T\hpw
XpS-§p-¶Xv AXnse ASn-Øm\ NnÓ-§-fmb
A£-c-§Ä ]cn-N-b-s¸«psIm­mWv. AXn-\p-tijw
hm¡p-IÄ, hmIy-§Ä (FIvkv-{]-j\p-IÄ), {]kvXm-
h-\-IÄ XpS-§n-b-h-bn-eqsS ]T-\-{Iaw XpScpw. A£-
c-§Ä ]Tn¨v sIm­v \ap¡v XpS-§mw.

4.1 Iymc-IvSÀ skäv (Character set)
\ap¡v Adn-bm-hp-¶-Xv- t]mse Cw¥o-jv, ae-bmfw,
lnµn XpS-§nb GsXmcp ̀ mjm]T-\hpw Bcw-`n-¡p-
¶Xv A£-c-amebn-emWv. AXp-t]mse C++  ̀ mjbv-
¡pw AXn-tâ-Xmb A£-c-amebp-­v. Hcp t{]m{Km-
anMv ̀ mjbpsS A£-c-am-esb AXnsâ Iymc-IvSÀ
skäv F¶v -hn-fn-¡p-¶p. ̀ mj-bnse AwKo-I-cn-¡-s¸«
NnÓ-§-fpsS KWamWv AXv. AXnÂ A£-c-§-
fpw, A¡-§fpw aäv NnÓ-§fpw DÄs¸-Sp-¶p.

4

{][m\ Bib§Ä

ššššš C++ þse IymcIvSÀ skäv

ššššš tSm¡WpIÄ

$ IothUpIÄ

$ sFUâ n^bdpIÄ

$ enädepIÄ

$ ]©pthädpIÄ

$ Hm¸tdädpIÄ

ššššš Cât{KäUv Uhe¸vsaâv
F³h-tbm¬-saâv (IDE)

$ Pn\n (IDE)

C++ t{]m{Km-an-Mv

-þ Hcp BapJw
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4. C++ t{]m{Km-an-Mv þ Hcp BapJw

C++ A£-c-am-e NphsS tNÀ¡pwhn[w Xcw -Xn-cn-¨n-cn-¡p-¶p.

(i) A£-c-§Ä þ A apXÂ Z hsc

a apXÂ z hsc

(ii) A¡-§Ä þ 0 apXÂ 9 hsc

(iii) {]tXyI NnÓ-§Ä þ +  -  *  /  ̂   \  (  )  [  ]  {  }  =  <  >  . ‘  “   $  ,  ;  :  %   ?  _   #   @

(iv) sshäv kvs]bvkp--IÄ þ kvs]bvkv _mÀ, slmdn-tkm-­Â Sm_v ( ®), Iymcn-

tbPv dnt«¬ 8, \yq sse³, t^mw ̂ oUv XpS-§n-bh

sIm­v D­m-¡p¶ sshäv kvs]bvkp-IÄ

(v) aäp NnÓ-§Ä þ 256 ASCII  NnÓ-§-fn-Â GXn-t\bpw C++ enä-dÂ Btbm

Umä Btbm {]{In-bbv¡p hnt[-b-am-¡m³ km[n-¡pw.

Bjarne
Stroustrup

\yqPgvkn-bn-se (USA) aptd-lnÃnepfÅ, AT&T s_Â et_m-d-«-dn-
bnemWv Bjarne Stroustrup C++ hnI-kn-¸n-¨Xv. Ct¸m-Ä A-t±lw
sImfw-_nb kÀh-I-em-im-e-bnse kµÀiI A[ym-]-I\pw sSIvkmkv

A&M kÀhI-em-im-ebnepff tImtfPv Hm^v F©n-\n-b-dnwKnse I¼yq-«À imkv{X
hn`m-K-¯nsâ Npa-X-e-bp-Å-bm-fp-am-Wv. At±-l-¯n\v \nc-h[n ]pc-kvIm-c-§Ä e`n-
¨n-«p-­v. C++ sâ BZy-Ime \maw, ¢mÊp-ItfmSv IqSnb C F¶m-bn-cp-¶p. ]n¶oSv
1983þÂ C++ F¶v ]p\À\ma-I-cWw sNbvXp.

4.2  tSm¡-Wp-IÄ 4.2  tSm¡-Wp-IÄ 4.2  tSm¡-Wp-IÄ 4.2  tSm¡-Wp-IÄ 4.2  tSm¡-Wp-IÄ (Tokens)
A£-c-ame ]Tn-¨-Xn-\v tijw A£-c-§Ä tNÀ¯p-­m-Ip¶ hm¡p-I-sf-¡p-dn-¨p-ff ]T-\-
am-Wv ASp-¯Xv. kzm`m-hnI `mj-bnse hm¡p-IÄ¡v kam-\-amWv C++  `mj-bnse
"tSm¡¬'. Hcp t{]m{Km-w hnI-kn-¸n-¡p-¶-Xn-\pÅ ASn-Øm\ LS-I-§-fmWv tSm¡-Wp-
IÄ. Ah seIvkn-¡Â bqWn-äp-IÄ F¶pw Adn-b-s¸-Sp-¶p. C++ þÂ Xmsg¸dbpw hn[w
A©v Xc¯nepÅ tSm¡-Wp-I-fp-­v.

1 IothÀUpIÄ
2 sFUâ n-^-b-dp-IÄ
3 enä-d-ep-IÄ
4 ]©p-th-ä-dp-IÄ
5 Hm¸-td-ä-dp-IÄ

ASp-¯-Sp¯ hm¡p-I-fpw kwJy-I-fpw thÀXn-cn-¡m-³ D]-tbm-Kn-¡p¶  A£-c-§-fmWv sshäv
kvs]bvkpIÄ.
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4. C++ t{]m{Km-an-Mv þ Hcp BapJw

4.2.1 Ioth-Up-IÄ (Keywords)
`mjm Iw_-bn-e-dn\v Hcp {]tXyI AÀYw \ÂIp¶ hm¡p-IfmWv (tSm¡-Wp-IfmWv)
Ioth-Up-IÄ. {]tXyI Imcy-§Ä¡mbn `mj amänh¨ hm¡p-I-fm-b-Xn-\mepw aäm-h-iy-
§Ä¡v ]p\À\nÀhNn-¡m³ km[n-¡m-¯-Xn-\mepw Chsb Ioth-Up-IÄ F¶p hnfn¡p¶p.
C++ þse 48 Ioth-Up-IÄ ]«nI 5.1þÂ A£-c-amem{Ia-¯nÂ tcJ-s¸-Sp-¯n-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++  -þse IothUp-IÄ

4.2.2 sFUâ n^b-dp-IÄ (Identifiers)
Øe-§Ä, hyàn-IÄ, hkvXp-¡Ä F¶n-h Xncn-¨-dn-bp¶-Xn\-mbn \mw t]cp-IÄ \ÂIm-
dp-­v. CXn-\p th-­nbmWv C++ þÂ sFUâ n-^-b-dp-IÄ D]-tbm-Kn-¡p-¶-Xv. sa½dn Øm\-
§Ä, hmN-I-§Ä, ̂ Mvj-\p-IÄ, H_vP-IvSp-IÄ, ¢mÊp-IÄ XpS-§nb t{]m{Km-anse LS-
I-§Ä¡v t]cv \ÂIp-¶Xn\v D]-tbm-àmhv \nÀhNn-¡p¶ hm¡p-I-fmWv sFUâ n-^-b-dp-
IÄ. sa½dn Øm\-§-fpsS sFUâ n-^-b-dp-Isf thcn-b-_n-fp-IÄ F¶v hnfn-¡p-¶p. hmN-
I-§Ä¡v \ÂIp¶ sFUâ n-^-b-dp-Isf te_-ep-IÄ F¶v hnfn-¡p-¶p. Hcp Iq«w {]kvXm
h\-IÄ {]Xn-\n-[m\w sN¿p¶ sFUâ n-^-b-dp-IfmWv ̂ Mvj-³ \ma-§Ä.

Hcp t{]m{Km-anÂ sFUân-^-b-dp-IÄ \nÀ½n-¡p-t¼mÄ, Nne \n_-Ô-\-IÄ IrXy-ambn
]men-t¡-­-Xm-h-iy-am-Wv. B \nb-a-§Ä Xmsg¸dbpw hn[-am-Wv.

• A£-c-§Ä, A¡-§-Ä, A­À kvtImÀ (_) XpS-§nbhbpsS Hcp t{iWn-bmWv
sFUâ n-^-bÀ.

• sFUâ n-^-bÀ XpS-§p-¶Xv A£-c-¯ntem, A­À kvtImdntem ( _ ) Bbn-cn-¡Ww.

• sshäv kvs]bvtkm {]tXyI NnÓ-§tfm A\p-h-Z\ob-a-Ã.

• Ioth-Up-IÄ sFUâ n-^-b-dmbn D]-tbm-Kn-¡m-³ ]mSn-Ã.

• sNdnb A£-c-§fpw henb A£-c-§fpw hyXy-kvX-am-bm-Wv C++-þÂ D-]-tbm-Kn-¡p-
¶-Xv. AXm-b-Xv C++  sIbvkv sk³kn-äohm-Wv.

km[p-hmb Nne sFUâ n-^-bdp-IÄ¡v DZm-l-c-Ww:  Count, sumof2numbers,
Average_Height, _1stRank, Main, F OR
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\ap¡p s N¿mw

Xmsg-¸-d-bp-¶h Nne Akm[p-hmb sFUâ n-^-b-dp-I-fmWv. AXn-\pÅ Imc-W-§fpw kqNn-
¸n-¨n-cn-¡p-¶p.

Sum of digits ®  iq\y-Ø-e-§Ä D]-tbm-Kn-¨n-cn-¡p¶p
1styear ®  A¡w BZys¯ A-£-c-ambn D]-tbm-Kn-¨n-cn-¡p¶p
First . Jan ®  {]tXyI NnÓw (.) D]-tbm-Kn-¨n-cn-¡p¶p
for ®  AsXmcp Ioth-UmWv

4.2.3 enä-dep-I-Ä (Literals)

11þmw ¢mkv hn²ymÀYn-IÄ¡m-bp-ff GI-Pm-eI {]th-i\ kwhn-[m\w ]cn-K-Wn-¡p-I. {]th-
i\ t^md-¯nÂ \n§Ä P\\¯obXn \ÂIn-bn-«p-­mIpw. P\-\-¯o-b-Xn Hcn-¡epw amdp-
¶n-Ã. KWnX imkv{X-¯nÂ p Hcp Øncmw-Khpw Kpcp-Xzm-IÀjW ØncmwKw ‘g’ bpsS
hne (9.8 ao./sk. ) Hcn-¡epw amdm-¯-Xp-am-sW¶v \ap-¡-dn-bmw. AXp-t]m-se, C++ þÂ
Umäm C\-§sf {]Xn-\n-[m\w sN¿m³ \mw D]-tbm-Kn-¡p¶ tSm¡-WpI-fmb enä-dep-
IÄ, t{]m{Kmw {]hÀ¯n¨v Xocpw hsc hne amäw hcmsX XpS-cp-¶p. Ahsb ]e-t¸mgpw
Øncmw-K-§Ä F¶v hnfn-¡p-¶p. enä-dep-IÄ Xmsg ]dbpw hn[w \membn Xcw Xncn-¡-
s¸-«n-cn-¡p-¶p.

1 Câ n-PÀ enä-dÂ

2 ^vtfm«nwKv t]mbnâv enä-dÂ

3 Iymc-IvSÀ enä-dÂ

4 kv{SnMv enä-dÂ

Câ n-PÀ enä-d-ep-IÄ (]qÀWkwJym Øncmw-K-§Ä)
1776, 707, þ273 F¶o kwJy-IÄ ]cn-K-Wn-¡pI. Ah ]qÀW Zim¦ hne-IÄ kqNn-¸n-
¡p¶ Câ n-PÀ ØncmwK§-fm-Wv. A¡-§-Ä am{Xw tNÀ¯p-­m-bn-«p-ff tSm¡-Wp-I-fmb
Câ n-PÀ enä-d-ep-IÄ Ahn-`mPy LS-I-§-fn-Ãm¯ ]qÀW kwJy-I-fm-Wv. Cân-PÀ enä-d-ep-
I-fpsS kz`mh khn-ti-j-X-IÄ Xmsg-¸-d-bp-¶-h-bm-Wv.

· Hcp ]qÀW kwJym ØncmwK¯n\v Hcp A-¡-sa-¦nepw D­m-bn-cn¡Ww. Zimwiw
D­m-IcpXv.

· kwJy- t]mkn-äohv Ft¶m s\K-äohv Ft¶m ImWn-¡p¶ + AsÃ-¦nÂ þ NnÓw
BZy A£-c-ambn hcm-hp-¶-Xm-Wv.

· NnÓw C-Ãm¯ kwJy t]mkn-äohv kwJy-bmbn IW-¡m-¡p¶p.

· aäv NnÓ-§Ä A\p-h-Zn-¡n-Ã.

Xmsg X¶n-cn¡p-¶-h-bnÂ \n¶v Akm[p-hmb sFUâ n-^-b-dp-IÄ Is­-¯p-I.
AXn-\pÅ ImcWhpw Fgp-Xp-I.
Data_rec, _data, Idata, data1, my.file, asm,
switch, goto, break
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\ap¡p s N¿mw

^vtfm«nMv t]mbnâv (AØnc Zimwi kwJy) enä-d-ep-IÄ

3.1459, 3.0x108, 1.6x10-19, 3.0 XpS-§n-b kwJy-IÄ \n§Ä¡v ]cn-Nn-X-am-W-tÃm. Ch
km[phmb \mev hne-I-fm-Wv. H¶m-a-t¯Xv p  (ss])þbpsS hne-bpw, c­m-a-t¯Xv {]Imi
thKX aoäÀ/sk¡â nÂ DÅXpw, aq¶m-a-t¯Xv Ce-Ivt{Sm-Wnsâ sshZypX NmÀPp-w (hfsc
sNdnb kwJy) Ah-km-\-t¯Xv 3 F¶ kwJysb AØnc ZimwikwJy enä-d-embn
{]kvXm-hn-¨n-«p-Å-Xp-am-Wv.

AØnc ZimwikwJy enä-d-ep-IÄ  Ahn-`mPy LS-I-§-fp-Å tcJob Øncmw-K-§Ä F¶pw
Adn-b-s¸-Sp-¶p. Ch Ahn-`mPy cq]-amtbm IrXy-¦-cq-]-amtbm Fgp-Xm³ km[n-¡pw.

tcJob ØncmwK-§Ä Ahn-`mPy  cq]-¯nÂ NnÓ-ap-ÅtXm CÃm-¯tXm Bb-Xpw,
A¡-§Ä tNÀ¶-Xpw, Ah-bv¡n-S-bnÂ Zimw-i-ap-Å-h-bp-am-bn-cn-¡pw. tcJob ØncmwK-§Ä
Ahn-`mPy cq]-¯n-se-gp-Xp-¶-Xn-\p-ff \nb-a-§Ä NphsS tNÀ¡p-¶p.

• Hcp tcJob ØncmwK-¯n\v AXnsâ Ahn-`m-Py cq]-¯nÂ Hc-¡hpw Hcp Zimw-i-hpw-
F¦nepw D­m-bncn-¡-Ww.

• AXn\v H¶p-InÂ + (A[n-Iw) AsÃ-¦nÂ þ (\yq\w) NnÓw XpS-¡-¯n-Â D-­m-Imw.

• NnÓw C-Ãm¯ Hcp ØncmwK-s¯ A[nI NnÓ-apÅ kwJybmbn IW¡m¡mw.

IrXy-¦-cq-]-¯nÂ Hcp tcJob ØncmwK-¯n\v c­v ̀ mK-§-fp-­m-Ipw þ A]qÀW kwJym
`mKhpw (amân-Ê) IrXy-¦hpw. DZm-l-c-W-am-bn, 5.8 F¶Xv 0.58 x 101 = 0.58 E1 Fs¶-gp-
Xm-\m-Ipw. CXnÂ IrXy-¦-`mKw 1þDw (E ¡v tijw hcp¶ ̀ mKw) amâ nÊ ̀ mKw 0.58-Dw (E
bv¡v ap¼pÅ ̀ mKw) BWv. E 1 F¶Xv 101þs\ kqNn-¸n-¡p-¶p. IrXy¦ cq]-¯nÂ tcJob
ØncmwKw F-gp-Xp-¶-Xn-\p-ff \nb-a-§Ä Xmsg-¸-dbpw hn[-am-Wv.

· IrXy¦ cq]-¯nÂ tcJob ØncmwK-§Ä¡v c­v ̀ mK-§-fp-­m-bn-cn-¡pw. Hcp ]qÀW
kwJym ̀ mKhpw Hcp IrXy-¦-hpw.

Xmsg-¯¶n-«p-f-f-h km[p-thm Akm-[pthm Bb ]qÀ® kwJym ØncmwK-§-fmbn
XcwXncn-¡p-Ibpw Ah Akm-[p-hm-b-Xnsâ ImcWw Is­-¯p-Ibpw sN¿p-I.

77,000 70 314. -5432 +15346

+23267 -.7563 -02281+0 1234E56 -9999

C++ þÂ Zimwi kwJy-IÄ (t_kvþ10) IqSmsX AjvSmwKkwJy-Ifpw (t_kvþ8) tjmUi
kwJy-Ifpw (t_kvþ16) enä-dep-I-fmbn (Øncmw-K-§-fmbn) D]-tbm-Kn-¡p¶p. AjvSmwK
kwJysb kqNn-¸n-¡p-¶-Xn\v 0 (]qPyw F¶ NnÓw) ap¶nÂ \ÂIp-Ibpw tjmUi

kwJysb kqNn-¸n-¡p-¶-Xn\v 0x (]qPyw, x) ap¶nÂ \ÂI p-Ibpw sN¿p-¶p. DZm-l-c-W-ambn ]qÀWkwJym
Øncmw-K-§-fmb 75 (t_kvþ10)þDw 0113 (t_kvþ8)þDw 0 x 4B (t_kvþ16)þDw FÃmw ]c-kv]cw Xpey-
am-Wv.
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· A]qÀW kwJym ̀ mKw H¶p-InÂ Hcp ]qÀW kwJym cq]-¯ntem AsÃ-¦nÂ km[p-
hmb Ahn-`mPy cq]¯ntem Bbn-cn-¡pw.

· A]qÀW kwJym ̀ mKs¯ XpSÀ¶v E AsÃ-¦nÂ e F¶ A£-chpw IrXy-¦-hp-ap-
­m-Ipw.

· IrXy¦w ]qÀWkwJy- B-bn-cn-¡Ww.

Xmsg-¯-¶n-«p-f-fh km[p-hmb tcJob ØncmwK§-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 ØncmwK-§Ä Imc-W-k-lnXw CtXm-sSm¸w tNÀ¡p-¶p.

58,250.262 (tIma D]-tbm-Kn-¨n-cn-¡p¶p), 5.8E (IrXy¦ ̀ mKw CÃ), 0.58E2.3 (IrXy-¦-
ambn Ahn-`mPy kwJy D]-tbm-Kn-¨n-cn-¡p-¶p).

Iymc-IvSÀ enä-dÂ
km[m-cW enwK-t`-Zs¯ ImWn-¡p¶Xn\mbn  B¬ (Male) F¶-Xn\v 'M' AsÃ-¦nÂ 'm'
F¶pw s]¬ (Female) F¶-Xn\v 'F' AsÃ¦nÂ 'f' F¶pw  D]-tbm-Kn-¡m-dp-­v. AXp-t]m-
se, AsX (Yes) F¶-Xn\v 'y' AÃ-¦nÂ 'Y' F¶pw AÃ (No) F¶-Xn\v 'n' AsÃ-¦nÂ 'N'
F¶pw \mw D]-tbm-Kn-¡p-¶p. ChsbÃmw Hä A£c§-fm-Wv. t{]m{Kmw {]hÀ¯n¨v Xocpw
hsc Ah hne- am-ä-an-ÃmsX XpS-cp¶p. Hcp tPmUn GI kqN-I-§Ä¡p-ÅnÂ (Hä D²-c-
Wn-IÄ¡v D-ÅnÂ) D]-tbm-Kn-¨n-cn-¡p¶ A£-cs¯ Iymc-IvSÀ enä-dÂ AsÃ-¦nÂ Iymc-
IvSÀ ØncmwKw F¶p hnfn-¡p-¶p.

D²-cWn CÃmsX D]-tbm-Kn-¡p¶ X sFUâ n-^-bdpw D²-c-Wn¡p-ÅnÂ D]-tbm-Kn-¡p¶
'X' Iymc-IvSÀ enä-d-ep-am-Wv. IymcIvSÀ ØncmwK¯nsâ hne F¶Xv AXnsâ ASCII hne-
bm-Wv. 'c' þbpsS hne F¶Xv 'c' þbpsS ASCII hne-bmb 99þDw 'A'þbpsS hne F¶Xv
AXnsâ ASCII  hne-bmb 65-Dw BWv.

C++ `mj-bnÂ Nne Nn{XoI-cn-¡m-\m-Im¯ Iymc-IvSÀ ØncmwK-§-fp-­v, Ahsb Io
t_mÀUnÂ \n¶v t\cn«v ssS¸v sN¿m³ km[n-¡nÃ. DZm-l-c-W-am-bn, Iymcn-tbPv dnt«¬
AsÃ-¦nÂ FâÀ Io, Sm_v Io, _m¡v kvs]bvkv Io F¶nh Hcp coXn-bnepw {]ISn¸n-
¡m³ km[y-a-Ã. C¯cw {]ISn-¸n¡m-\m-Im¯ NnÓ-§sf {]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 ØncmwK-
§-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 koIz³kp-IÄ  D]-tbm-Kn-¡mw.
AhbnÂ  _m¡v Émjpw XpSÀ¶v hcp¶
Ht¶m AXn-e-[n-Itam A£c-§fpw
AS§n-bn-cn-¡pw. FkvsIbv]v koIz³kp-
IÄ Hcp tPmUn GI kqN-I-§-Ä¡pÅn-
epÅ H¶n-e-[nIw A£-c-§Ä tNÀ¶-Xms-
W-¦nepw B\p-]m-Xn-I-am-b Hcp ASCII tIm-
Up-]-tbm-Kn-¨mWv AXv kqNn-¸n-¡p¶Xv
F¶ Imcyw {i²n-t¡­-Xm-Wv. AXp-sIm-
­mWv Ahsb Iymc-IvSÀ Øn-cmwK-§-
fmbn IW-¡m-¡p-¶-Xv. ]«nI 5.2þÂ Fkv-
tI¸v koIz³kp-Ifpw B\p-]m-XnIamb
Iymc-IvS-dp-Ifpw  Ipdn-¨n-«p-­v.

]«nI 5.2þÂ  \’,  \”,  \? F¶n-h- \n§Ä¡v
ImWm³ km[n-¡pw. Cu NnÓ-§Ä (A£-
c-§Ä) Io t_mÀUnÂ \n¶v ssS¸v
sN¿m³ km[n-¡p-sa-¦nepw FkvtI¸v
koIz³kv CÃmsX D]-tbm-Kn-¨mÂ Ah
{]tXyI Dt±iyhpw Imcy-hp-am-bn-cn¡pw
\nÀh-ln-¡p-¶Xv. Ah AXp-t]mse Xs¶
{]ZÀin-¸n-¡p-Itbm A¨-Sn-¡p-Itbm sN-
t¿­n h¶mÂ FkvtI¸v koIz³kv D-]-
tbm-Kn-¡-Ww. Nne km[p-hmb Iymc-IvSÀ ØncmwK-§Ä¡v DZm-l-c-W-§fmWv:

‘s’,  ‘S’,  ‘$’,  '\n’,  ‘+’,  ‘9’

]«nI 5.2: FkvtI¸v koIz³kp-IÄ

FkvtI¸v B\p-]m-XnI-amb
koIz³kv Nn{Xo-I-cn-¡m-\m-Im¯

NnÓ-§Ä

\a HmUn-b-_nÄ s_Â
(AseÀ«v)

\b _m¡v kvs]bvkv

\f t^mw ^oUv

\n \yqsse³ AsÃ-¦nÂ
sse³^oUv

\r Iym-cn-tbPv dnt«¬

\t slmdn-tkm-­Â Sm_v

\v shÀ«n-¡Â Sm_v

\\ _m¡v Émjv

\' knwKnÄ tIzm«v (GIkq-N-Iw)

\" U_nÄ tIzm«v (tPmUn-bmb

kq-N-Iw)

\? IzÌy³ amÀ¡v (tNmZy

-Nn-Ów)

\0 \Ä Iymc-IvSÀ

HIvSÂ kwJy-I-sfbpw slIvkm sUkn-aÂ kwJy-I-sfbpw FkvtI¸v koIz³kp-I-
fpsS klm-b-¯m-emWv C++þÂ kqNn-¸n-¡p-¶-Xv. \0n-Dw \xHn-Dw bYm-{Iaw HIvSÂ
kwJym k{¼-Zm-b-¯nepw slIvkm sUkn-aÂ kwJym\ k{¼-Zm-b-¯n-ep-w D-ff kwJy-
Isf kqNn-¸n-¡p-¶p.

Nne Akm-[p-hmb Iymc-IvSÀ Øncm-¦-§Ä ImcW klnXw X¶n-cn-¡p-¶p.

A (GI D²-cWn CÃ), "82' (H¶n-e-[nIw A£-c-§Ä), "K" (GI D²-c-Wn¡v ]Icw
tPmUn-bmb D²-c-Wn-IÄ), ‘\g’ (Akm-[p-hmb FkvtI¸v koIz³kv AsÃ-¦nÂ H¶n-e-
[nIw A£-c-§Ä).

kv{SnMv  enä-dÂ
\µ\ Hcp hnZymÀYn\nbm-Wv. AhÄ _m¸pPn \K-dnÂ Xma-kn-¡p¶p. ChnsS ""Nandana''
F¶Xv Hcp s]¬Ip-«n-bpsS t]cpw " "Bapuji Nagar'' F¶Xv Hcp Øe \ma-hp-am-Wv. Cu
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\ap¡p s N¿mw

\ap¡p s N¿mw

coXn-bn-ep-Å Umä, t{]m{Km-ap-I-fpsS klm-b-¯mÂ t{]mkÊv sNt¿­n hcpw. A¯cw
Umäsb kv{SnMv Øn-cm-wK-§-fmbn ]cn-K-Wn-¡p-Ibpw tPmUn-I-fmb D²-c-Wn-IÄ¡pÅnÂ
DÄs¸-Sp¯p-Ibpw sN¿p¶p. XpSÀ¨-bmb Ht¶m AXn-e-[n-Itam A£-c-§Ä (NnÓ-§Ä),
c­v tPmSnbmb kqN-I-§Ä¡p-ÅnÂ  (D²-c-Wn-IÄ¡p-f-fnÂ) AS¡w sNbvX-XmWv kv{SnMv
Øncm-wK-§Ä. DZm-l-c-W-ambn “Hello friends”, “123”, “C++”, “Baby\’s Day Out” F¶nh
km[p-hmb kv{SnMv Øncm-wK§-fm-Wv.

Xmsg X¶n-«p-f-f-h ]e hn`m-K-§-fn-ep-ff enä-d-ep-I-fmbn (Øncm-wK§-fm-bn) XcwXncn-
¡p-I.

‘a’ ‘rita’ -124 12.5 -12e-1
“raju\’s pen” 0 -11.999 ‘\\’ 32760

4.2.4]©pth-ä-dpIÄ (]qÀW hncma NnÓ-§Ä) (Punctuators)

hmIy-§-fnse hymI-c-W-¯nsâ ]qÀW-X-bv¡mbn ]©p-th-j³ AS-bm-f-§Ä Cw¥o-jv,
ae-bmfw XpS-§n-b ̀ mj-I-fn-ep-]-tbm-Kn-¡p-¶p-­v. DZm-l-c-W-ambn, "BcmWv C++ hnI-kn-
¸n-¨Xv?' F¶ hmIyw {i²n-¡p-I. ChnsS "?' F¶Xv ]©pth-j³ AS-bm-fhpw AXv kqNn-
¸n-¡p¶Xv Hcp tNmZy {]kvXm-h-\-sbbp-am-Wv. AXp-t]mse FÃm hmIy§-fp-sSbpw Ah-
km\w \mw ]qÀWhncma NnÓw (.) CSp-¶p. A¯-c-¯nÂ AÀY kw_-Ô-am-tbm, ]Z
hn\ym-k-]-c-amtbm DÅ s]mcpÄ Iw_-bn-e-dn\v F¯n-¡p-hm\mbn C++ þepw Nne {]tXyI
NnÓ-§Ä D­v. Ahsb ]©pth-ä-dp-IÄ F¶v hnfn-¡p-¶p.

Ah-bv¡pÅ DZm-l-c-W-§-fmWv # ; ‘ “ ( ) { } [ ] F¶n-h. Hmtcm ]©p-th-ä-dn-
sâbpw D]-tbmKw ]n¶oSv NÀ¨ sN¿mw.

4.2.5 Hm¸-td-ä-dp-IÄ (Operators)

5þDw 3þDw X½nÂ Iqt«­n hcp-t¼mÄ, Ah 5+3 F¶v \mw kqNn-¸n-¡p-¶p. ChnsS +
F¶Xv k¦-e\w F¶ {]hr¯nsb ImWn-¡p¶ Hm¸-td-äÀ BWv.  C++-Â
CXpt]msebpÅ [mcmfw Hm¸-td-ä-dp-I-Ä D­v. Iw¼-bn-e-dn-t\mSv Hcp {]tXyI {]hr-¯n-
sb-¡p-dn¨v ]d-bp-¶-Xn-\v D-]-tbm-Kn-¡p¶ NnÓ-amWv Hm¸-td-äÀ. GsX-¦nepw Xc-¯n-ep-ff
{]hr-¯nsb Dt¯-Pn-¸n-¡p¶ tSm¡-WpI-fmWv Ah. Hm¸-dâpIÄ F¶v hnfn-¡p¶ Hcp
Iq«w Umäm-I-fnÂ Hm¸-td-ä-dp-IÄ {]tbm-Kn-¡p-¶p. AcnXvsaänIv, temPn-¡Â, dnte-j-WÂ,
I­o-j-WÂ, Assk³saâ v XpS-§nb hnhn[ Xcw Hm¸-td-ä-dp-IÄ C++ þÂ D­v. Hm¸-td-
ä-dp-Isf¡pdn¨v  IqSp-X-embn \ap¡v ASp¯ A[ym-b-¯nÂ NÀ¨ sN¿mw.

Xmsg X¶n-«p-f-f-h hnhn[bn\w tSm¡-Wp-I-fmbn XcwXncn-¡pI.

/ -24 + -12e-1 ' “KL01”

Sum  “raju\’s pen”if rita ‘\\’ break }
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4.34.34.34.34.3 Câ-t{K-äUv Uh-e-]vsaâCâ-t{K-äUv Uh-e-]vsaâCâ-t{K-äUv Uh-e-]vsaâCâ-t{K-äUv Uh-e-]vsaâCâ-t{K-äUv Uh-e-]vsaâv F³h-tbm¬saâv F³h-tbm¬saâv F³h-tbm¬saâv F³h-tbm¬saâv F³h-tbm¬saâvvvvv
(Integrated Development Environment (IDE))

Hcp C++ t{]m{Km-anse ASn-Øm\ LS-I-§Ä \mw Ct¸mÄ ]Tn-¨p Ignªp. C++ t{]m{Km-
ap-IÄ FgpXn¯pS-§p-¶-Xn\v ap³]v Fhn-sS-bmWv t{]m{Kmw ssS¸v sNt¿-­-sX¶v \mw
A-dn-ªncn¡Ww. aäv t{]m{Km-anMv `mj-I-sf-t¸mse Hcp sSIvÌv FUn-äÀ D]-tbm-Kn¨v
C++ t{]m{Kmw \nÀ½n¡mw. C++ t{]m{Km-ap-I-Ä krjvSn-¡m-\mbn SÀt_m C++, t_mtdm-
emâ v C++, GCC XpS-§nb I¼-bn-e-dp-IÄ IDE e`y-am-¡p-¶p. Ch-bnÂ ]e IDEþIfnepw
ssS¸nMv,  FUnänMv,  tkÀ¨nMv, en¦nMv, I¼-bn-en-Mv, FIvkn-Iyq«nMv F¶o kuI-cy-§Ä
D­v. C¯cw {]hÀ¯-\-§Ä¡mbn \mw ChnsS Pn\n IDE (sF.Sn.@ kvIqÄ D_p­p
en\Ivkv 14.04) D]-tbm-Kn-¡p-¶p.

GCC tbmsSm¸apff Pn\n  IDE

en\Ivkv Hm¸-td-änwKv knkvä-t¯m-sSm¸w e`y-am-Ip¶ Hcp kzX{´ tkm^vävshb-dmWv
GCC I¼-bn-eÀ. GCC F¶Xv GNU I¼-bn-eÀ If-£s\ {]Xn-\n-[m\w sN¿p-¶Xpw ISO
C++ am\-Z-Þ-§-Ä A\pk-cn¨v {]hÀ¯n¡p-¶-Xp-amb Hcp P\{]nb I¼-bn-e-dmWv. C++
t{]m{Km-ap-IÄ F-gp-Xp-¶-Xn-\pw, I¼-bnÂ sN¿p-¶-Xn\pw FIvkn-Iq«v sN¿p-¶-Xn-\p-ap-Å
Hcp t{Imkv þ ¹mävt^mw IDE BWv Pn\n.

a. FUnäv hn³tUm Xpd-¡p¶ hn[w

D_p­p en\-Ivknsâ B¹n-t¡-j³kv sa\phnÂ \n¶pamWv Pn\n IDE-bpsS FUnäv
hn³tUm Xpd-¡p-¶-Xv.

A¹n-t¡-j-\p-IÄ ®®®®®  t{]m{Km-anMv ®®®®® Pn\n

Pn\n IDE AXnsâ hn³tUm Xpd-¡p-¶Xv Nn{Xw 5.1-þÂ ImWn-¨n-cn¡pw hn[-am-Wv. AXn\v
Hcp ssSänÂ _mÀ, sa\p _mÀ, SqÄ _mÀ, tImUv FUnäv sN¿m-\p-ff Øew F¶n-h- D-
­m-Ipw. A¬ ssSänÂUv
F¶ t]cn-ep-ff Hcp Sm_pw
AhnsS ImWm³ km[n-
¡pw.  hn³tUmkv Hm¸-td-
änwKv knkvä-¯nÂ Pn\n 1.24
BWv \mw D]-tbm-Kn-¡p-
¶sX-¦nÂ, Xpd-¡p¶ Pm-
eIw (hn³tUm) Nn{Xw
5.2þÂ ImWn-¨n-cn¡pw hn[-
am-bn-cn-¡pw. apI-fnÂ ]cm-
aÀin¨ c­v Pme-I-§fpw
(hn³tUm-Ifpw) kam-\-am-
sW¶v \ap¡v ImWmw. Nn{Xw 4.1: D_p­p en\-Ivknse Pn\n IDE-þbpsS {]mcw` kv{Io³
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Nn{Xw 4.2: hn³tUmkv Hm¸-td-änMv knÌ-¯nÂ

A¬ssS-änÂUv F¶ X\Xv
t]cpÅ ^b-enÂ \ap¡v t{]m-
{Kmw FUnäv sN¿mw.  Hcp ]pXnb
^bÂ Xpd-¡m-\m-bn ^bÂ
sa\phnse \yq Hm]vj³ Xnc-
sª-Sp-¡p-Itbm SqÄ _mdn-ep-ff
\yq _«¬ ¢n¡v sN¿p-
Itbm BImw. CtX Bh-iy-¯n-
\mbn Ctrl+N F¶o IoþIÄ Hcp-
an¨pw D]-tbm-Kn-¡mw. -

b. t{]m{Kmw tkhv sN¿p¶p

Hcn-¡Â ̂ bÂ Xpd-¶mÂ C++ t{]m{Kmw \ÂIp-Ibpw A\p-tbm-Py-amb ̂ bÂ \ma-t¯m-
sSm¸w .cpp F¶ FIvÌ³j³ sImSp¯ v AXv tkhv sN¿p-Ibpw BImw. GCC F¶Xv
Hcp Iq«w I¼-bn-e-dp-I-Ä Bb-Xn-\mÂ tImUnsâ I¼-bn-te-j-\v th­n GXv I¼-bn-eÀ
Xnc-sª-Sp-¡-W-sa¶v Xocp-am-\n-¡p-¶-Xv AXnsâ FIvÌ³ -j³ t\m¡n-bm-Wv. AXpsIm­v
^bÂ FIvÌ³j³ IrXy-ambn \ÂInbn-cn-¡-Ww. t{]m{Kmw ssS¸v sN¿p-¶-Xn\v  ap³]mbn
\mw ̂ bÂ \maw \ÂIp-I-bm-sW-¦nÂ, t{]m{Km-an-ep-ff hnhn-[-bn\w tSm¡-Wp-Isf thÀXn-
cn¨v ImWn-¡m-\mbn GCC kzbw ]e \nd-§Ä e`y-am-¡pw. tkmgvkv tIm-Un-se hmN-I-§-
fpsS Øm\w Xncn-¨-dn-bp¶-Xn-\pÅ C³-Utâ-j\pw CXv D]-tbm-Kn-¡p-¶p. C³Utâ-j³
F¶ Bibw \ap¡v ]n¶oSv NÀ¨ sN¿mw.

t{]m{Kmw 5.1þÂ ImWn-¨n-cn-¡p-¶Xv t]mse- efn-X-amb Hcp t{]m{Kmw \ap-¡v F-gp-Xp-Ibpw
welcome.cpp F¶ t]cnÂ AXv tkhv sN¿p-Ibpw BImw.

t{]m{Kmw 5.1: IDE a\-Ên-em-¡p-¶-Xn-\p-Å 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-¯-ti-j-ap-ff IDE hn³tUm Nn{Xw 5.3þÂ ImWn-¨ncn¡p-¶p. tSm¡-Wp-
IfnÂ D]-tbm-Kn-¨n«p-ff hnh[ \nd-§Ä \nco-£n-¡p-I.
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t{]m{Kmw tkhv sN¿p-¶-Xn-\m-bn, ^bÂ sa\p-hnse tkhv Hm]vj³ FSp-¡p-Itbm
Iot_mÀUnse  Ctrl+S  F¶ Ipdp¡phgn- D]-tbm-Kn-¡p-Itbm sN¿pI. SqÄ _mdnse
tkhv _«¬ ¢n¡v sNbvXv sIm­pw ̂ bÂ tkhv sN¿mhp¶-Xm-Wv. CS-bv¡nsS  Ctrl+S
AaÀ¯n-s¡m­v t{]m{Kmw tkhv sN¿p-¶XmWv DNn-X-amb coXn .

A{]-Xo-£n-X-amb knkvä-¯nsâ ]ng-thm, sshZypXn¯I-cmtdm aqew Umä \jvS-s¸-Sp-
¶Xv Hgn-hm-¡m³ CXv klm-bn-¡p-¶p. Hcn-¡Â, t{]m{Kmw ssS¸v sN¿p-¶Xv ]qÀW-am-
bmÂ I¼-bn³ sN¿p-Itbm hyXymkw hcp-¯p-Itbm sN¿p-¶-Xn\v ap³]mbn ^bÂ
tkhv sN¿p¶XmWv Gähpw DNn-Xw. XmÂ¡m-en-I-amb AØnc {]mY-anI sa½-dn-bnÂ
(thmf-ss«Â ss{]adn sa½-dn-bnÂ) \n¶v Hcp ̂ bÂ ZoÀL-Im-e-t¯-¡p-ff kpØn-c-amb
ZzoXob sa½dnbnte¡v (t\m¬ thmf-ss«Â sk¡-âdn sa½-dn-bn-te-¡v) ]IÀ¯p-¶-Xn-
s\-bmWv t{]m{Kmw tkhv sN¿pI F¶v ]d-bp-¶-Xv.

Nn{Xw 4.3: Pn\n IDE-bnÂ Hcp t]cv \ÂIn t{]m{Kmw tkhv sN¿p-¶p.

c. t{]m{Kmansâ I¼-bn-en§pw en¦n§pw
t{]m{Kmw I¼-bnÂ sN¿p-I-bpw, sXäv Is­¯n-bmÂ Xncp-¯p-Ibpw sN¿p¶ L«-am-Wv-
ASp-¯-Xv. CXn-\v _nÂUv sa\p-hnse I¼-bnÂ Hm]vj³ FSp-¡p-Itbm I¼-bnÂ
_«¬  D]-tbm-Kn-¡pItbm sN¿mw. sXäp-I-fp-­m-bmÂ, B sXäp-IÄ Xmsg ̀ mK-
¯p-ff I¼-bn-e-dnsâ ØnXn ImWn-¡p¶ hn³tUm-bnÂ {]ZÀin-¸n-¡p-I-bpw adn-¨m-sW-
¦nÂ, I¼bn-te-j³ hnP-b-I-c-ambn ]qÀ¯o-I-cn¨p F¶ ktµiw {]ZÀin-¸n-¡p-Ibpw
sN¿p-¶p (Nn{Xw 5.3 ]cn-tim-[n-¡pI). hnP-b-I-c-amb I¼-bn-te-j\v tijw en¦v sN¿m-
\mbn SqÄ _mdnse _nÂUv _«¬ ¢n¡v sN¿p-Itbm _nÂUv sa\p-hnse _nÂUv
Hm]vj³ Xnc-sª-Sp-¡p-Itbm sN¿pI. Ct¸mÄ t{]m{Kmw FIvkn-Iyq-j\v Xbm-dm-bn-¡ -
gn-ªn-cn-¡p¶p.

d. t{]m{Kmw d¬/FIvkn-Iyq«v sN¿pI.
Hcp I¼yq-«À t{]m{Kmanse \nÀtZ-i-§-Ä I¼yq-«À {]mhÀ¯n-I-am-¡p¶ {]{InbbmWv
t{]m{Kmw d®nwKv. t{]m{Kmw d¬ sN¿m-\mbn _nÂUv sa\p-hnse GIvkn-Iyq«v Hm]vj³

hnhn[ C++ I¼-bn-e-dp-IÄ¡\p-k-cn¨v ]e FIvÌ³j-\p-I-fmWv t{]m{Kmw ^b-ep-
IÄ¡v \ÂIp-¶-Xv. AXm-b-Xv hnhn[ I¼-bn-e-dp-IÄ hyXy-kvX-§-fmb ̂ bÂ FIvÌ³j-
\p-IÄ ]n³Xp-S-cp-¶p. DZm-l-c-W-ambn .cpp, .cxx, .cc, .c++ XpS-§nb FIvÌ³j-\p-
IÄ {i²n¡p-I.
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\ap¡p s N¿mw

Xnc-sª-Sp-¡p-I. SqÄ _mdn-ep-ff FIvkn-
Iyq«v _«¬ ¢n¡v  sNbvXp-sIm­pw
t{]m{Kmw FIvkn-Iyq«v sN¿mhp¶-XmWv.
Hu«v]p«v Nn{Xw 5.4þÂ ImWp-¶Xv t]mse
Hcp ]pXnb hn³tUm-bnÂ {]ZÀin-¸n-¡p-
¶XmWv.

e. IDE  bpsS {]hÀ¯\w Ah-
km-\n-¸n-¡p-I
Hcn-¡Â \mw t{]m{Kmw FIvkn-Iyq«v sN¿p-Ibpw {]Xo-£n¨ Hu«v]p«v e`n-¡p-Ibpw sNbvXv
Ign-ªmÂ, ̂ bÂ sa\p-hnÂ \n¶v t¢mkv Hm]vj³ Xnc-sª-Spt¯m 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-
¦nÂ ap¼v hnh-cn-¨-Xv t]mse ]pXnb ̂ bÂ Xpd¶v AXnÂ t{]m{Kmw ssS¸v sN¿m-hp-¶-
Xm-Wv. AsÃ-¦nÂ ssSänÂ _mdnse t¢mkv _«¬ (X) ¢n¡v sNbvXv IDEþ bpsS {]hÀ¯\w
Ah-km-\n-¸n-¡mw. CXn\p ]pdta Ctrl+Q IoþIÄ Hcp-an¨p D]-tbm-Knt¨m ̂ bÂ sa-\p-hnÂ
\n¶v Iznäv Hm]v-j³ Xnc-sª-Spt¯m IDE-þÂ \n¶v ]pd-¯p-hcmw.

Nn{Xw 4.4: Hu«v ]p«v hn³tUm

1. “SMOKING IS INJURIOUS TO HEALTH” F¶ ktµiw kv{Io\nÂ {]ZÀin-¸n-
¡m-\mbn Hcp t{]m{Kmw Fgp-Xp-I.

2. “TOBOCCO CAUSES CANCER”  F¶ ktµiw tamWn-«-dnÂ {]ZÀin-¸n-¡m-
\mbn Hcp t{]m{Kmw Fgp-XpI

1980þIfpsS XpS-¡-¯nÂ Bjarne Stroustrup BW v C++  hnI-kn-¸n-¨Xv. C++-\v AXn-tâ-Xmb Iymc-
IvSÀ skäp­v. tSm¡¬ F¶-Xv t{]m{Km-ansâ Gähpw sNdnb LS-Ihpw Ah \nÀ½n-¡-s¸-«n-cn-¡p-¶-Xv
C++þse Ht¶m AXn-e-[n-Itam A£-c-§Ä tNÀ¶-p-am-Wv. Ioth-Up-IÄ, sFUân^b-dp-I-Ä, enä-d-ep-
IÄ, ]©pth-ä-dp-IÄ, Hm¸-td-ä-dp-IÄ F¶n-§-s\-bp-ff A©v Xcw tSm¡-Wp-I-fp-­v. t{]m{Km-ap-IÄ
I¼yq«dn-Â F-gp-Xp-¶Xv Hcp FUn-ä-dnsâ klm-b-¯m-em-Wv. tkmgvkv tImUv I¼yq-«-dn-Â \ÂIp-¶-Xn\pw
AXv I¼-bnÂ sN¿p-¶-Xn\pw H_vPIvSv tImUv FIvknIyq«v sN¿p-¶-Xn\pw th­n GCC-bpw Pn\n IDE-
bpw t]mep-ff tkm^vävshbdpIÄ kuI-cy-sam-cp-¡p-¶p.

D_p­p en\-Ivknse Pn\n IDE-bnÂ .cpp F¶ FIvÌ³j³ \ÂIn tkhv s NbvX Hcp
tkmgvkv t{]m{Kmw I¼-bnÂ sN¿p-t¼mÄ e`n-¡p¶ ̂ b-ensâ FIvÌ³j³ .o (H_vPIvSv
^bÂ) F¶m-bn-cn-¡pw. t{]m{Kmw en¦v sN¿p-t¼mÄ H_vPIvSv ̂ b-enÂ \n¶v s{]mk-Ê-dn\v
FIvkn-Iyq«v sN¿m³ th­ .out F¶ FIvÌ³j-t\mSv IqSnb FIvkn-Iyq-«-_nÄ ̂ bÂ
e`n-¡p-w. Cu ̂ b-emWv s{]mk-ÊÀ FIvkn-Iyq«v sN¿p-¶-Xv.

\ap¡v sN¿mw
  \ap¡v kw{Kln¡mw
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hfsc eLp-hmb D¯-c-§Ä Fgp-Xp¶h.

1. C++ Iymc-IvSÀ skänse hnhn[ Iymc-IvSdpIÄ Fs´Ãmw?

2. F´mWv FkvtI¸v koIz³kv?

3. BcmWv C++ hnI-kn-¸n-¨Xv?

4. tSm¡-Wp-IÄ F¶m-se´v? C++þse tSm¡-Wp-I-fpsS t]sc-gp-Xp-I.

5. F´mWv C++þse Hcp Iymc-IvSÀ Øncm¦w?

6. F§-s\-bmWv Nn{Xo-I-cn-¡m-\m-Im¯ Iymc-IvS-dp-IÄ C++þÂ {]Xn-\n-[m\w sN¿p-
¶Xv? DZm-l-cWw \ÂIp-I.

7. \(kvemjv), ‘  (GI D²-c-Wn), ‘‘  (tPmUn-bmb D²-c-Wn), ? (tNmZy-¨n-Ów) XpS-§nb
Iymc-IvS-dp-IÄ FkvtI¸v koIz³kp-IÄ D]-tbm-Kn¨v ssS¸v sN¿p-¶Xv F´v
sIm­mWv?

8. GXv FkvtI¸v koIz³kp-I-fmWv \yqsse³ Iymc-IvS-dn-t\bpw \Ä Iymc-IvS-dn-s\bpw
{]Xn-\n-[m\w sN¿m³ D]-tbm-Kn-¡p-¶Xv?

9. Hcp FkvtI¸v koIz³kv ...................... Iymc-IvS-dp-Isf {]Xn-\n-[m\w sN¿p-¶p.

10. Xmsg X¶n-«pÅhbnÂ GsXm-s¡-bmWv C++þse km[p-hmb Iymc-IvS-dp-IÄ/kv{SnMv
Øncm-wK§Ä?

‘c’ ‘anu’ “anu” mine ‘min’s’ “  ”

‘char ‘\  \’

 ]T\ t\«§Ä

Cu A[ym-bw ]qÀX¯n-bm¡nb ]Tn-Xm-hv

¨ C++þse Iymc-IvSÀ skäv enÌv sN¿pI.

¨ hnhn[ tSm¡-Wp-Isf Xcw Xncn¡pI.

¨ Ioth-Up-Isf Xncn-¨-dnbpI.

¨ km[p-hmb sFUâ n-^-b-dp-I-Ä Fgp-Xp-I.

¨ enä-dep-IÄ Xcw Xncn¡pI.

¨ Pn\n IDE-bpsS {][m\ ̀ mK-§Ä Xncn-¨-dn-bpI.

¨ Hcp efn-X-amb t{]m{Kmw FgpXn I¼-bnÂ sNbvXv d¬ sN¿pI.

amXrI tNmZy§Ä
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11. F´mWv ̂ vtfm«nMv t]mbnâ v ØncmwKw? Ah {]Xn-\n-[m\w sN¿p-¶-Xn-\pÅ hnhn[
amÀK-§Ä Fs´Ãmw?

12. F´mWv C++þse kv{SnMv enä-d-ep-IÄ? Iymc-IvSÀ Øncm-wK-§fpw kv{SnMv enä-d-ep-
Ifpw X½n-epÅ hyXym-k-sa´v?

13. d¬ sN¿p-hm-\p-]-tbm-Kn-¡p¶ Hcp C++ ̂ b-ensâ FIvÌ³j³ F´mWv?

14. Xmsg X¶n-«p-Å-h-bnÂ \n¶v Akm-[p-hmb sFUâ n-^-b-dp-IÄ Is­-¯p-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_Â F¶Xv C++þse Hcp ..................BWv

(a) IothÀUv   (b) sFUâ n-^-bÀ   (c) Hm¸-td-äÀ   (d) ̂ Mvj³

16. Xmsg-¯¶n-«pÅ tSm¡-Wp-IÄ C++ t{]m{Km-anÂ \n¶v FSp-¯n-«p-Å-h-bm-Wv. Xmsg-
X-¶n-«pÅ ]«n-I-bnÂ Ah bYm-Øm-\¯v \nc-¯p-I.

(int,  cin,  %,  do,  =,  “break”,  25.7,  digit)

Ioth-Up-IÄ sFUâ n^b-dp-IÄ enä-d-ep-IÄ Hm¸-td-ä-dp-IÄ

eLp D¯-c-§-sf-gp-Xp¶h

1. sFUâ n-^-b-dp-Isf ]cn-]m-en-¡p¶ \nb-a-§-sf-gp-XpI.

2. F´mWv C++þse tSm¡-Wp-IÄ? F{X- Xcw tSm¡-Wp-IÄ C++þÂ A\p-h-Zn-¡p-¶p?
Ah enÌv sN¿p-I.

3. Ioth-Up-I-fpw, sFUâ n-^-b-dp-Ifpw thÀXncn-¡pI

4. ]qÀW kwJym Øncm-wK-§-sf C++þÂ F§s\ {]Xn-\n-[m\w sN¿p¶p? DZm-l-cW
klnXw hni-Zo-I-cn-¡pI

5. C++-þse Iymc-IvSÀ ØncmwK§Ä Fs´Ãmw? F§s\ Ah {]tbm-K-¯nÂ hcp-
¯p-¶p?

hnh-c-Wm-ßI D¯-c-§-sf-gp-Xp-¶h

1. hnhn[bn\w tSm¡-Wp-Isf¡pdn¨v Npcp¡n hnh-cn-¡p-I.

2. hnhn[bn\w enä-d-ep-Isf¡pdn¨v DZm-l-cW klnXw hni-Zo-I-cn-¡p-I.

3. Pn\n IDEþsb¡pdn¨pw AXnsâ {]tXy-I-X-I-sf-¡p-dn¨pw Npcp¡n hni-Zo-I-cn-¡p-I.
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Umä-bp-sS C\-§fpw
Hm-¸-td-ä-dp-Ifpw

C-Xn-\p ap³-]p-Å A-[ym-b-¯nÂ C++ sâ A-Sn-
Øm\- \nÀ½m-W LS-I-§fpw t{]m{Kmw hnI-kn-
¸n-¡p--¶Xn-\p-]-tbm-Kn¡p¶ IDE bpw \mw ]cnN-
b-s¸«p Ign-ªp. I¼yq-«dp-I-fnÂ \S-¡p¶ {][m\
{]-hÀ¯-\w Umä t{]m-k-Ênw-Kv B-sW¶-v \-ap¡-
dn-bm-a-tÃm. FÃm t{]m-{Km-½nw-Kv `m-j-Ifpw Umä
ssI-Imcyw sN-¿p--¶-Xn\v {]m-[m\yw \Â-Ip-¶p­v.
Nn-e {]-tXy-Iam-b kt¦-X-§Ä D-]-tbm-Kn¨p-sIm-
­m-Wv I-¼yq-«dp-I-fnÂ C³-]p-«v sN-¿-s¸-Sp-¶ Um-
äbpsS {I-ao-I-c-Whpw kw-`-c-Whpw \-S-¡p-¶Xv.
Umä kw`-cn-¡p--¶Xn\v C++\v ap³Iq«n \nÀh-Nn¨
Hcp cq]-tc-J-bp-­v. kw-`-cn-¡-s¸« Um-ä ]n¶-o-Sv
Hm-¸-td-ä-dp-IÄ D-]-tbm-Kn-¨v t{]mk-Êv sN-¿-s¸-Sp-
¶p. D]-tbmàr \nÀh-NnX Umä C\-§Ä F¶p
hnfn-¡p¶ ]pXnb Umä C\-§Ä \nÀh-Nn-¡p-
¶Xn\v D]-tbm-àm-hns\ C++ A\p-h-Zn-¡p-¶p.
C++`m-j-bp-sS apJy B-i-b-§fm-b Um-ä C\-
§Ä, Hm-¸-td-ä-dp-IÄ, ]Z{]tbm-K-§Ä, {]kvXm-
h-\-IÄ F¶-n-h-sb-¡p-dn¨v \ap¡v C u A²ym-b-
¯nÂ hni-Z-ambn ]Tn-¡mw.

5.15.15.15.15.1Um-ä- C\§Ä F¶ BibwUm-ä- C\§Ä F¶ BibwUm-ä- C\§Ä F¶ BibwUm-ä- C\§Ä F¶ BibwUm-ä- C\§Ä F¶ Bibw
(Concept of data types)

]-co-£-bv-¡p-ti-jw H-cp hn-ZymÀ-°n-bp-sS t{]m-{K-
kv ImÀ-Uv X-¿m-dm-¡p--¶Xn-\m-bn \-ap-¡v Abm-fp-
sS c-Pnkv-äÀ \¼À, tdmÄ \¼À, t]cv, hn-em-kw,
hnhn-[ hnj-b-§Ä-¡v e-`n-¨ kvtImÀ, t{K-Up-IÄ
Xp-S§n-b Umä B-h-iy-ap-­v. CXv IqSm-sX, hn-
ZymÀ-°n-bp-sS kvtImÀ, lm-PÀ F¶nh i-X-am-
\¯nÂ {]-ZÀ-in-¸n-t¡­-Xp­v. imkv{X kw_-
Ôn-bmb Umä t{]mk-knwKv ]cn-KWn-¡p-t¼mÄ
{]Im-i-¯nsâ thK-X-bmb (3x108m/s), Kpcp-Xzm-
IÀj-W-¯nsâ hne-bmb (9.8 m/s2), Ce-Ivt{Sm-
Wnsâ Ce-Iv{SnIv NmÀPmb (-1.6x10-19c), XpS-§nb

{][m\ Bib§Ä

$ Umä C\-§Ä F¶ Bibw
$ C++ Umä C\§-Ä
$ ASnØm\ Umä C\-§Ä
$ ssS¸v tamUn-^-b-dp-IÄ

$ thcn-b-_n-fp-IÄ
$ Hm¸-td-ä-dp-IÄ

$ AcnXva-änIv
$ dnte-j-WÂ
$ temPn-¡Â
$ C³]p«v/Hu«v]p«v
$ Assk³saâ v

$ FIvkv{]-j-\p-IÄ

$ Acn-X-sa-änIv
$ dnte-j-WÂ
$ temPn-¡Â

$ {]kvXm-h-\-IÄ
$ {]Jym-]\w
$ Assk³saâ v
$ C³]p«v/Hu«v]p«v
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A¡-§-fpsS cq]-¯n-epÅ Umä Bh-iy-ambn hcmw.
taÂ ]-d-ªXnÂ \n¶v, Iymc-IvSÀ (character), Câ nPÀ (integer), `n¶ kwJy (Real
Number), hm-¡pIÄ (string) ap-Xem-b hn-hn-[X-cw Um-äbps­¶v \ap¡v A\p-am-\n-
¡mw. C++se km-[phm-b H-cp A£cw H-cp tPmUn GI D-²-c-Wn-I-Ä¡pÅnÂ
(single quotes) tc-J-s¸-Sp-¯n-bmÂ A-Xv Hcp Iymc-IvSÀ Umäsb {]-Xn-\n-[o-I-cn-¡p-
¶p F¶v \mw I-gn-ª A-²ym-b-¯nÂ ]Tn-¨-Xm-W-tÃm. AXp-t]m-se Zimw-iØm\-
an-Ãm¯ kwJy-IÄ Câ n-PÀ (integer) Umäsb {]-Xn-\n-[m-\w sN-¿p-¶p, `n--¶kw-Jy-
IÄ  ̂ vtfm«nwKv t]mbnâ v (floating point) Um-ä F¶pw, C-c« D-²-c-Wn-I-fnÂ tc-J-s¸-
Sp-¯n-bn-cn-¡p¶h {Ìnw-Kv (string) Um-ä F¶pw A-dn-b-s¸-Sp¶p. hnhn-[ X-c-w Um-ä
ssI-Imcyw sNt¿-­-Xn-\mÂ FÃm t{]m-{Km-an-wKv ̀ m-j-Ifpw AXn-\pÅ kwhn-[m\w
\Â-tI-­-XmWv. Umä C\-§Ä¡v t]cp-IÄ \ÂIn-sIm­v hnhn-[-X-cw Umä
ssIImcyw sN¿p--¶Xn-\pÅ kwhn-[m\w C++ \ÂIp¶p. Umä C\-§Ä (data types)
F-¶mÂ Um-ä-bp-sS kz-`mhw, A-Xn³-taÂ \-S-¯p¶- {]-hÀ-¯-\-§Ä F¶n-h Xn-cn-
¨-dn-bp--¶Xn-\p-Å D-]m-[n-bmWv. Cu khn-ti-j-X-IÄ thÀXn-cn-¡p- -¶Xn-\mbn C++þÂ
hnhn[ Umä C\-§Ä \nÀh-Nn-¨n-cn-¡p¶-p.

A-²ym-bw \mense AÂ-tKm-cnX-§-fnÂ Um-ä-sb- kqNn¸n-¡p-hm³ th-cn-b-_n-fp-I-
fm-Wv \mw D-]-tbm-Kn-¨Xv. t{]m-{Km-ap-I-fnepw th-cn-b-_n-fp-IÄ X-s-¶bm-Wv Umä-sb
kqNn¸n-¡p-hm³ D-]-tbm-Kn-¡p-¶Xv. C++ ̀ m-j-bnÂ \mw t{]m-{Km-ap-IÄ F-gp-Xp-t¼mÄ
th-cn-b-_n-fpI-sf A-h- D-]-tbm-K-n¡p¶Xn-\p-ap-¼m-bn {]-Jym-]n-t¡-­-Xp­v (declaration
of variable) Cu thcn-b-_n-fp-IÄ {]Jym-]n-¡p--¶Xn\v Umä C\§Ä Bh-iy-am-Wv.

5.2 5.2 5.2 5.2 5.2 C++ se Umä C\-§Ä se Umä C\-§Ä se Umä C\-§Ä se Umä C\-§Ä se Umä C\-§Ä (C++ Data Types)
C++ hn-hn-[X-cw Um-ä-mC\-§Ä sIm­v k¼p-jvS-amWv. Chsb kz-`mhw, h-en¸w,
Ahbp-ambn _-Ô-s¸-« {]-hÀ-¯-\-§Ä F¶-n-h-bp-sS A-Sn-Øm-\-¯nÂ Nn{Xw 6.1Â
ImWp¶-Xp t]mse ]-e-Xm-bn Xcw Xn-cn-¨n-«p­v. Umä C\§sf A-Sn-Øm-\- Umä
C\-§Ä AsÃ-¦nÂ A´À \nÀanX Umä C\-§Ä (built-in data types), cq]o-IrX
Umä C\-§Ä (Derived data types), D]-tbmà \nÀh-NnX Umä C\-§Ä (user
defined data types) F-¶n§-s\ Xcw Xn-cn-¨n-cn-¡p¶p.

Nn{Xw  5.1 : C++ Umäm C\-§-fpsS Xcw-Xn-cn-¡Â

C++
Umäm C\-§Ä

D]-tbmàr \nÀh-
NnX Umäm C\-§Ä

ASn-Øm\
Umäm C\-§Ä

cq]o-IrX
Umäm C\-§Ä

Câ{KÂ
Umäm C\-§Ä

^vtfm«nwKv t]mbnâv
Umäm C\-§Ä

int char void float double
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ASnØm\ Umä C\§Ä:  C++ Iw-ss]-e-dnÂ ASn-Øm\ Umä C\-§Ä  \nÀ-Æ-
Nn-¨n-cn-¡p¶-p. A´À \nÀanX Umä C\-§Ä F¶pw A-h A-dn-b-s¸-Sp¶p. Ch
ho­pw hn`-Pn-¡p-hm³ Ign-bm¯ Gähpw sNdnb LS-I-§fm-Wv. char, int, float,
double, void F¶-n-h-bmWv C++se A-©v ASn-Øm\ Umä C\-§Ä. C-h-bnÂ int,
char, F¶n-h ]qÀW-kwJym Umä C\-¯n\p Io-gnÂ h-cp¶- -XmWv. ]qÀ® kw-JyIsf
am-{X-ta Chbv¡v ssI-Imcyw sN-¿m³ I-gn-bp-I-bpÅq. -`n-¶kw-JyI-Ä km-[m-c-W-
bm-bn Zimwi kwJym Umä 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-Øm-\-¯nÂ float,
double F¶n§s\ c-­m-bn Xcw Xn-cn-¨n-cn-¡p¶p.

Dt]m-tbmàr \nÀh-NnX Umä C\§Ä:  t{]m-{Km-aÀ¡v kz-´-am-bn Umä C\w
\nÀ-h-Nn-¡p-hm-\p-Å ku-Icyw C++Â D-­v. kv-{S-Iv-NÀ (struct), F-\yq-a-tdj³ (enum),
bq-Wnb³ (union), ¢mÊv (class) Xp-S-§n-b-h C¯cw Umä C\-§Ä¡pÅ D-Zm-l-c-
W-§-fmWv.

cq]o-IrX Umä C\§Ä:  A-Sn-Øm-\ Umä C\-§sf KW-§Ä B¡n amäntbm
hen¸ am-äw h-cp-¯ntbm \nÀ½n-¡-s¸-Sp¶ Umä C\-§Ä cq]o-IrX Umä C\-§Ä
F¶v Adn-b-s¸-Sp¶-p. -A-sdIÄ, t]m-bn-âdp-IÄ, ^Mvj\p-IÄ XpS§-nbh cq]o-
IrX Umä C\-§Ä¡pÅ DZm-l-c-W-§-fm-Wv.

5.3 A-Sn-Øm-\- Umä C\§Ä- (fundamental data types):
A-Sn-Øm-\- Umä C\-§Ä auen-I-amb kz`mh hnti-j-ap-Å-h-bm-Wv. Ahsb ho­pw
sNdnb `mK-§-fmbn hn`-Pn-¡phm³ Ignbn-Ã. Iss¼e-dnÂ \nÀNn-¡-s¸-«n-cn-¡p--Xn-
\mÂ Ah-bpsS hen¸w (A\p-h-Zn-¡-s¸« sa½-dn-bpsS Af-hv) Iss¼-e-dns\ B{i-
bn¨ncn-¡p¶p. \mw D]-tbm-Kn-¡p-¶Xv GCC þÂ e`y-amb Iss¼-eÀ Bb-Xn-\mÂ
Umä-bpsS hen-¸hpw AXp-t]mse Umä-bpsS hym]vXn-bpw AXn\v A\p-krX-am-bn-
cn¡pw. SÀt_m C++ IDE t]mepÅ Iw]-bn-e-dp-IÄ \n§Ä D]-tbm-Kn-¡p-t¼mÄ
CXv hyXy-kvX-am-Imw. A-©p ASn-Øm-\ Um-ä- C\§-Ä Xmsg hni-Zo-I-cn-¨n-cn¡p¶p.

int Umä-C\w (]qÀW kwJy-IÄ¡mbn):  Z-imw-i `mK-an-Ãm¯ ]qÀ-® kw-Jy-I-
fmWv Cân-P-dp-IÄ. Ch t]m-kn-äothm, ]q-Pytam, s\-K-äo-thm B-Imw. Hcp {]tXyI
]cn-[n-¡p-Ån-epÅ Câ n-P-dp-Isf {]Xn-\n-[o-I-cn-¡m³ D-]-tbm-Kn-¡p¶- Io thÀUv
B-Wv int. int C\-¯n-epÅ Câ n-P-dp-IÄ¡v GCC \mev ss_-äv sa½-dn A\p-h-Zn-¡p-
¶p. Bb-Xn-\mÂ þ 2147483648 apXÂ +2147483647 hsc-bpÅ kwJy-Isf int Umäm
C\w D]-tbm-Kn¨v kqNn-¸n-¡mw. 69, 0, -112, 17, -32768, +32767 F¶nh int Umäm
C\¯n\p-ff DZm-l-c-W-§-fm-Wv. 22000000.00, - 2147483649 F¶nh A-\p-h-Z-\o-bam-
b ]-cn-[n-¡v ]p-d-¯m-b-Xn-\mÂ int Umäm C\-ambn ]cn-K-Wn-¡p-I-bn-Ã.

char Umä C\w (Iym-c-IvSÀ Øncmw-K-§Ä¡p-th-­n) :  C++ ̀ mjbnse IymcIvSÀ
skän-epÄs¸-Sp¶ Nn-Ó§Ä BWv Iymc-IvS-dp-IÄ. FÃm A£-c-§Ä A¡-§Ä
{]tXyI NnÓ-§Ä hncma NnÓ-§Ä XpS-§n-bh C u hn`m-K-¯nÂ DÄs¸-Sp-¶p.
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Cu Iymc-IvS-dp-IÄ Umä-bmbn D]-tbm-Kn-¡p-t¼mÄ Ahsb C++ se char UmäC\-
ambn ]cn-K-Wn-¡-s¸-Sp¶-p. Char Io thÀUv - C++ se Iymc-IvSÀ enä-d-ep-Isf {]Xn-\n-
[o-I-cn-¡p¶p F¶p \ap¡v ]d-bmw.Hmtcm char C\-¯n-epÅ Umämbv¡pw 1 ss_-äv
sa½-dn A\p-h-Zn-¡p¶p. 'a', '+', '/t', '0' apX-emb-h char Umäm C\-¯nÂs¸Sp-¶-h-bmWv.

char Umä-sb Câ n-PÀ B-bn-«mWv ]-cn-K-Wn-¡p-¶Xv F´p-sIm-s­-¶mÂ ASCII tIm-
Uv D-]-tbm-Kn-¨m-Wv I¼yq-«À Iym-c-Î-dpI-sf Xncn-¨-dn-bp--¶Xv. sa½-dnbnÂ Iymc-IvSÀ
Umäm kw`-cn-¡p-¶Xv AXn-tâ-Xmb ASCII tIm-Uv D]-tbm-Kn-¨mWv. ASCII tIm-Uv
Câ n-P-dm-b-Xn-\mepw A-h- 8 _n-äv/1 ss_äv Øe¯v kw`cn-¡-s¸-tS-­-Xn-\mepw
char Umäm C\-¯nsâ ]cn[n- þ128 ap-XÂ +127 h-scbmWv.

float UmäC\w (Zimwi kwJy-IÄ¡mbn):  Zimwi `mK-t¯mSpIqSnb kwJy-
Isf ^vtfm«nwKv t]mbnâ v kwJy-I-sf¶p hnfn-¡p¶-p. I-¼yq-«dnÂ ^vtfm«nwKv
t]mbnâ v kwJy-IÄ tc-J-s¸-Sp-¯p-¶Xv imkv{Xo-b-amb {]XoI§Ä D]-tbm-Kn-¨m-
Wv. D-Zm-l-c-W-¯n-\v -47281.97 F¶v- kw-Jysb imkv{Xob {]Xo-I-§Ä D]-tbm-Kn-
¨m-Wv F-gp-Xp-¶Xv 0.4728197́́́́́105 F¶-m-Wv. C-Xn-sâ B-Zy-`m-K-s¯ (0.4728197)
`n¶mwiw (mantissa) F¶-pw ]¯nsâ hÀ¤-amb 5s\ (105) IrXyw¦w (exponent)
F¶pw ]-d-bp-¶p. ̂ v-tfm-«nw-Kv t]m-bnâv hneI-sf {]Xn-\n-[o-I-cn-¡m³ I¼yq-«À 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-¯p¶--Xv. E¡v ap-¼p-Å kw-Jy `n¶mw-ihpw
E¡v ti-j-ap-Å kw-Jy IrXy-¦-hp-amWv. C++Â float F-¶ Io- thÀ-Um-Wv C¯-cw
kw-JyI-sf kq-Nn-¸n-¡m³ D]-tbm-Kn-¡p¶-Xv. float Umä C\-¯n-Âs¸« kwJy-IÄ¡v
4 ss_-äv sa½-dn GCC A\p-h-Zn-¡p¶p-. Cu Umä Xc-¯n-ep-ff kwJy-IÄ¡v km[m-
c-Wbmbn Z-imw-i-¯n-\p-ti-jw 7 A-¡-§Ä hsc Bhmw.

Double  Umä C\w (U_nÄ {]nknj³ Zimwi kwJy-IÄ¡mbn):  Z-imw-i-¯n-
\p-ti-jw Iq-Sp-XÂ A¡§Ä th-­ kw-Jy-IÄ-¡v A-Xmb-Xv Iq-S-XpÂ IrXy-X th-
­ Z-imw-i kw-Jy-IÄ-¡v D-]-tbm-Kn-¡p-¶ Umä C\-amWv double. ^vtfm«v Umäm
C\w D]-tbm-Kn¨v ssIImcyw sN¿m-hp¶ kwJy-I-fpsS ]cn[n C u Umäm C\w D]-
tbm-Kn¨v hÀ[n-¸n-¡m-hp--¶Xm-Wv. F´p-sIm-s­-¶mÂ C u Umäm C\w ^vtfm«v
Umäm C\-s¯-¡mÄ Cc«n sa½dn D]-tbm-Kn-¡p¶-p. C++ Â double sâ IrXy-Xbpw
]cn-[nbpw Ipd-ªXv float -sâ A{X-sb-¦nepw Bbn-cn-¡-W-w. gcc C¯-c-¯n-epff
Umä kw`-cn-¡p-¶-Xn\v 8 ss_-äv sa½-dn \o¡n-h-¨n-cn-¡p-¶p. U_nÄ Umäm C\-
¯n Â Zimwi Øm\-¯n\p -ti-j w 15 A¡§ Ä hsc BImw.

void Umä Xcw (Fw.än. skäv Umä-¡m-bn): Fwän skänse Umä-sb kq-Nn-¸n-¡m³
D-]-tbm-Kn-¡p-¶ Io thUmWv thmbnUv (void). XoÀ¨-bmbpw C-Xn-\v sa-½-dn- B-h-iy-
anÃ. Cu Umäm C\-¯nsâ hni-Z-amb D]-tbmKw A[ymbw 10 Â  NÀ¨ sN¿mw.

ASnØm\ Umä C\-§-sf Ah-bpsS hen¸¯nsâ Ah-tcm-lW {Ia-¯nÂ double,
float, int, char.void F¶v {Iao-I-cn-¡mw.
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char

int

float

double

]«nI 5.1: Umä C\-§fpw 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
unsigne d: 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-fnsâ
sa½dn {]Xn-\n-[m\w

18

5.4 5.4 5.4 5.4 5.4      th-cn-b-_n-fpIÄth-cn-b-_n-fpIÄth-cn-b-_n-fpIÄth-cn-b-_n-fpIÄth-cn-b-_n-fpIÄ     (variables)
Um-ä ]cm-aÀin-¡p¶--Xn\v sa½-dn-bnÂ AXnsâ Øm\-§Ä Xncn-¨-dn-tb-­-Xp-­v.
sa-½-dn- Øm\-§Ä¡v \ÂIp¶ t]cp-I-fmWv thcn-b-_n-fp-IÄ. sa½-dn Øm\-§-
fnÂ Umä-sb tÌmÀ sN-¿m-\pw hos­-Sp-¡m\pw D-]-tbm-Kn-¡p-¶ C++ þse sFUâ n-
^-b-dp-I-fmWv thcn-b-_n-fp-IÄ. H-cp th-cn-b-_nfnÂ kv-tämÀ sN-bv-Xn-«p-Å Um-ä-bp-
sS kz`m-hhpw AXnsâ hen-¸hpw B th-cn-b-_nfnsâ Umä C\¯n-\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-sâ t]cv (variable name): sa½-dnbnse Hcp Øe¯v kw`-cn-¨n-cn-
¡p¶ Umä- ]cm-aÀin-¡p--¶Xn-\v th­n {]XoI-m-ß-I-amb D]-tbm-Kn-¡p¶ t]-
cmWn-Xv.

ii . sa½-dn hnemkw (memory address): Hcp ss_-äp- Umä hoXw
kw`-cn¡m³ Ignbp-¶ skÃpIfpsS (cell) tiJ-c-amWv I¼yq-
«dnsâ RAM. RAM epÅ Hm-tcm skÃpw (ss_äv) D]-tbm-
Kn-¡p¶-Xn\v Ahbv¡v X\Xm-b hnem-k-§Ä \ÂI-s¸«n-
cn-¡p¶p. FÃm th-cn-b-_n-fp-I-fpw RAM epÅ Ht¶m A-Xn-
e-[n-Itam sa½dn Øm\-§-fp-ambn _Ô-s¸-«n-cn-¡p¶p. A\p-
h-Zn-¨n-«p-Å sa-½-dn-bp-sS Bcw-`-¯nse skÃn-sâ hnem-ks¯ {]mcw` hnemkw
(base address) F¶-p ]-d-bp¶p. km-[m-c-WKXn-bnÂ Cu hnemkw A-\p-h-Zn-¡p-
¶Xv Iw-ss]-eÀ BWv. C u hnem-ks¯ thcn-b-_n-fnsâ FÂ aqeyw (L-
Value) F¶pw hn-fn-¡p¶p. Nn-{Xw 6.2 Â Num th-cn-b-_n-fn-sâ {]mcw` hnemkw
1001 BWv.

Um-ämC\-§Ä F§s\ hyXym-k-s¸-«n-cn-¡p¶p F¶v \n§Ä¡v Adnbp--¶Xn-
\pÅ DZm-l-c-W-§-fmWv tS_nÄ 5.1 Â sImSp-¯n-cn-¡p¶--Xv. CXn-epÅ ]e
hne-Ifpw \n§-fpsS I¼yq-«-dnÂ hyXykvX-am-bn-cn¡mw
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iii. DÅ-S¡w ( Content): Hcp sa½dn Øm\¯v kw`-cn-¨n-cn-¡p¶ aqeys¯ th-cn-
b-_n-fn-sâ DÅ-S¡w F¶v hnfn-bv¡p¶p. C-Xns\ thcn-b-_n-fnsâ BÀ. aqeyw
(R-value) F¶pw hnfnbv¡p¶p. DÅ-S-¡-¯nsâ Xchpw hen-¸hpw thcn-b-_n-
fnsâ Umäm C\s¯ B{i-bn-¨n-cn-¡p-¶p.
Nn{Xw 6.2 Hcp th-cn-b-_nfnsâ sa-½-dn-bnse {]-Xn-\n-[m-\w Im-Wn-¨ncn-¡p¶p.
C-hnsS Num F¶Xp th-cn-b-_nfnsâ t]cpw 1001, 1002, 1003, 1004 F¶o \mep
sa½dn hnemk§Ä D]-tbm-Kn-¡p¶ 4 ss_äv sa½-dnbpam-Wv. Cu thcn-b-_n-
fnsâ DÅ-S¡w 18 BWv. A-XmbXv Num sâ L aqeyw. 1001 Dw R aqeyw 18 Dw
BWv.

5.5. Hm-¸-td-ädp-IÄ5.5. Hm-¸-td-ädp-IÄ5.5. Hm-¸-td-ädp-IÄ5.5. Hm-¸-td-ädp-IÄ5.5. Hm-¸-td-ädp-IÄ     (Operators):
I-¼yq-«dpIfnÂ {]-hÀ-¯\§Ä (operations) \-S¸nem-¡p-¶Xn\v t{]cn-¸n-¡p¶ ap³-
Iq-«n \n-Ý-bn-¨n-«p-Å Nn-Ó-§-fmWv Hm-¸-td-ä-dpIÄ. Hcp Hm-¸-td-j-\nÂ ]-s¦-Sp-¡p¶-
hsb Hm-¸-dm³-Uv-kv (operands) F-¶p hnfn¡p¶p. Hcp Hm¸-dâ v thcnb-b-_ntfm
Øncmw-Ktam BImw.

D-Zm-l-c-W-¯n\v a+b F¶- Acn-XvsaänIv Hm¸-td-j-\nÂ + (k¦-e-\w) Hm-¸-td-ä-dpw, a,
b F¶n-h Hm-¸-dm³-UpIfpw BWv. hnhn[ am\-Z-Þ-§Ä¡-\p-kr-X-ambn C++se
Hm¸-td-ä-dp-Isf Xcw Xncn-¨n-cn-¡p-¶p. C++Â Hm-¸-td-j-\p-]-tbm-Kn-¡p¶- Hm-¸-dm³-Uv-
IfpsS F-®w A-\p-k-cn¨v Hm-¸-td-ä-dpI-sf bq-\-dn (unary), ss_\dn (binary), sS-dn-
\dn (terinary) F-n§-s\ aq¶-m-bn X-cw Xn-cn-¨n-cn-¡p¶p.

bq\dn Hm¸-td-ä-dp-IÄ (Unary Operators): Hcp Hm-
¸-dmâv am{XapÅ {]hÀ¯-\§-fn-se Hm-¸-td-ä-dp-I-
fm-Wv bq\-dn Hm-¸-td-ä-dpIÄ. H-cp kw-Jy t]m-kn-äo-
hv A-sÃ-¦nÂ s\-K-äo-hv F¶p Im-Wn-¡m-\p-]-tbm-
Kn-¡p¶ +, (þ) Nn-Ó-§-fm-Wv km-[m-c-W D-]-tbm-
Kn-¡p¶- bq\dn Hm-¸-td-ä-dp-IÄ NnÓt¯mSp IqSnb
Hcp \¼-dn\v ap³]nÂ + Hm¸-td-äÀ \Â-Ip-t¼mÄ
\ne-hn-epÅ NnÓ-¯n\v amäap-­m-Ip¶-nÃ. F¶mÂ þ \Â-Ip-t¼mÄ hne-bnÂ amä-
ap-­m-Ip¶-p. NnÓ-t¯mSp IqSnb Hcp kwJy-bnÂ bp\dn Hm¸-td-äÀ \mw {]tbm-Kn-
¨mÂ kwJy-bpsS \ne-hn-epÅ NnÓw t\tc hn]-co-X-am-Ip-¶p. bp\dn Hm¸-td-ä-
dnsâ D]-tbmKw ]«nI 6.2Â sImSp-¯n-cn-¡p-¶p.

C³-{In-aâ v (increment) ++ (decriment) -- --F-¶n-hbpw bp\dn Hm-¸-td-ä-dp-IÄ-¡v D-Zm-l-
c-W-§-fmWv.

sss_\dn Hmm¸-td-ä-dp-IÄ (Binary Operator ): ss_\dn Hm-¸-td-ä-dp-IÄ c­v Hm-¸-
dm³-Up-IfnÂ {]hÀ¯n-¡p¶p. A-cn-Xv-sa-än-Iv Hm¸td-ä-dp-IÄ (arithmatic), dn-te-jWÂ
Hm-¸-td-ä-dpIÄ (relational), tem-Pn¡Â Hm-¸-td-ä-dp-IÄ (logical) apX-emb-hbm-Wv km-
[m-c-W-bm-bn D-]-tbm-Kn-¡p¶ ss_\dn Hm-¸-td-ä-dpIÄ.

sSdn-\dn Hmm¸-td-ä-À (Terinary operator): sS-À\dn Hm-¸-td-ä-dp-IÄ aq¶v Hm-¸-dm³-Up-
IfnÂ {]-hÀ-¯n-¡p¶p. I-­o-jWÂ (conditional) Hm-¸-td-äÀ (?: ) CXn\v Hcp D-Zm-l-
c-W-amWv.

]«nI 5.2 : bp\dn Hm¸-td-ä-dp-IÄ

Variable Unary + Unary-
x +x -x

8 8 -8
0 0 0
-9 -9 9
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apI-fnÂ ]d-ªn-cn-¡p¶ Hm¸-td-ä-dp-I-fnÂ NneXv ASp¯ -`m-K-§-fnepw aäp NneXv
A[ymbw Ggnepw NÀ¨ sN¿mw.

{]-hÀ-¯-\-co-Xn A-Sn-Øm-\-am-¡n Hm-¸-td-ä-dpI-sf A-cn-Xvam-änIv (arithmatic), dnte-j-
WÂ (relational), temPn-¡Â (logical), C³-]p«v/ Hu«v-]p-«v (input/output), A-ssk³-
saâ v (assignment), tjmÀ-«vþlm³-Uv (short-hand), C³-{In-saâ v/ Un-{In-saâv (increment/
decrement) F¶n§-s\ X-cwXn-cn-¨n-cn-¡p¶p.

5.5.1 A-cn-Xv-sa-än-Iv Hm-¸-td-ä-dp-IÄ (Arithmetic operators)

A-SnØm-\ 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-ä-dp-I-fm-Wv A-cn-Xvsa-änIv Hm-¸-td-ä-dpIÄ. bYm-{Iaw +,
,* ,/F-¶o NnÓ-§Ä CXn-\mbn D]t-bm-Kn-¡p-¶p. lc-W-¯n\p tij-apÅ injvSw
e`n-¡p-¶-Xn-\mbn C++ Â tamUp-ekv Hm¸-td-äÀ (%) Fs¶mcp {]tXyI Hm¸-td-ä-
dpw D]-tbm-Kn¡p¶p. Ch-sbÃmw ss_\dn Hm-¸-td-ä-dp-I-fm-Wv. + Dw, -þ Dw bp\dn
Hm¸-td-äp-I-fmbpw D]-tbm-Kn-¡p-¶p F¶Xv {i²n-¡p-I. Cu {]hÀ¯-\-§Ä¡v kwJym
kw_-Ôn-bmb Hm¸-dâp-I-fmWv Bh-iy-am-bn-«p-Å-Xv. Cu {]hÀ¯-\-¯n\v tijw
e`n-¡p¶ ^ehpw H-cp kw-Jy-bm-bn-cn-¡pw. ]-«n-I 6.3Â. ss_\dn Acn-Xvsa-änIv
{]hÀ¯-\-¯nsâ Nne DZm-l-c-W-§Ä 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-änIv Hm¸-td-ädp-IÄ

thcn-b-_nÄ thcn-b-_nÄk¦-e\w hyh-I-e\w KpW\w lcWw
x y x + y x - y x * y x / y

tamUp-ekv Hm-¸-td-ä-dp-IÄ (Modulus operator (%)): tam-Uv AY-hm tam-Up-ekv Hm-
¸-td-äÀ l-cW¯n-\p-ti-j-apÅ in-jvSw I-­p-]n-Sn-¡m³ D-]-tbm-Kn-¡p¶p. C-Xv Câ nPÀ
Hm-¸-dm³-Uvp-I-tfm-sSm-¸w am{Xta D-]-tbm-Kn-¡m³ Ign-bp. tamUp-ekv {]{In-b-bpsS
Nne DZm-l-c-W-§Ä ]«nI 6.4 Â ImWn-¨n-cn-¡p¶p. Cu {]{In-b-bpsS ^e-¯nsâ
NnÓw H¶m-as¯ Hm¸-dm³Unsâ NnÓw Xs¶ Bbn-cn-¡psa-¶Xv {i²n-¡pI.
ChnsS ]«n-I-bnÂ H¶m-as¯ Hm¸-dmâ v x BWv. D-ZmlcWw ]-«n-I 5.4Â.

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-ä-À D]-tbmKn¨pÅ {]hÀ¯-\-§Ä

thcn-b-_nÄ thcn-b-_nÄ tamUp-ekv thcn-b-_nÄ thcn-b-_nÄ tamUp-ekv
x y Hm¸-td-j³ x % y x y Hm¸-td-j³ x % y
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5.5.3 temPn-¡Â Hm-¸-td-ä-dp-IÄ (Logical Operators)

dn-te-jWÂ Hm-¸-td-ä-dp-IÄ D-]-tbm-Kn-¨v \ap¡v hneIÄ Xm-c-Xayw sN-¿mw. D-Zm-l-
c-W-¯n\v 3<5,num !=10 apX-em-bh C++Â C¯cw Xmc-Xay {]hÀ¯-\-§sf dn-te-
j-WÂ ]Z-{]-tbm-K-§Ä F-¶vv hn-fn-¡p¶p. Nn-e kml-N-cy-§-fnÂ ct­m AXne-
[n-Itam Xm-c-X-ay-§Ä kwtbm-Pn¸nt¡-­-Xmbn hcpw. KWn-Ximkv{X¯nÂ a>b>c
F-¶ coXn-bnepÅ ]Z-{]-tbm-K-§Ä \ap¡v D]-tbm-Kn-¡mw. F¶mÂ C++Â CXv
km[y-a-Ã. Chsb  a>b F¶pw b>c F¶pw thÀXn-cn¨v & F¶ temPn-¡Â Hm¸-td-
äÀ D]-tbm-Kn¨v kwtbmPn-¸n-¡p¶-p. A-Xm-b-Xv (a>b) && (b>c). C¯cw tem-Pn¡Â
kwtbm-K§fp-sS ^ehpw (true) (1) A-sÃ-¦nÂ (false) (0) Bbn-cn-¡pw. &&  (tem-Pn-
¡Â B³Uv (AND),! (tem-Pn¡Â HmÀ (OR)), ! (tem-Pn-¡-Â t\m-«v (NOT)) F¶-n-
h-bmWv C++ se tem-Pn¡Â Hm-¸-td-ä-dpIÄ.

5.5.2 dnte-j-WÂ Hm-¸-td-ä-dp-IÄ (Relational Operators)

kwJy kw_-Ôn-bm-b Umä-sb Xm-c-Xayw sN-¿p--¶Xn-\m-Wv dn-te-j\Â Hm-¸-td-
ädpIÄ D-]-tbm-Kn-¡p-¶Xv. Ch ss_\dn Hm-¸-td-ä-dp-I-fmWv. GsXmcp dnte-j-WÂ
Hm¸-td-jsâbpw ^ew i-cn (true) A-sÃ-¦nÂ sXäv (false) -F¶-Xm-bn-cn-¡pw. C++Â
True s\ 1 sIm­pw False s\ 0 sIm­pw {]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-Ã). F¶-n-§-s\ 6 dn-te-j-WÂ Hm-¸-td-ä-dp-I-fm-Wv C++Â
DÅXv. XpeyXm ]cn-tim-[-\bv¡v c­v Xpey NnÓ-§Ä (=) Bh-iym-am-sW¶Xv
{i²n-¡p-I. hnhn[ dnte-j-WÂ Hm¸-td-ä-dp-I-fpsS D]-tbmKhpw Ah-bpsS ^e-
§fpw ]«nI 6.5 Â 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-WÂ Hm¸-td-ä-dp-IÄ D]-tbmKn¨pÅ {]hÀ¯-\-§Ä

m n m<n m>n m<=n m>=n m!=n m==n

1. ASn-Øm\ Umä C\-§sf Btcm-lW {Ia-¯nÂ {Iao-I-cn-¡p-I.

2. Hcp kw`-cW Øm\¯n\p \ÂIp¶ t]cv ......................... F¶v Adn-b-s¸-Sp-¶p.

3. C++ se Hcp sSÀ\dn Hm¸-td-ä-dpsS t]sc-gp-Xp-I.

4. x = -5, y = 3 BbmÂ Xmsg sImSp-¯n-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-cp¯mw
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temPn-¡Â Bâ v (logical AND) Hm¸-td-äÀ: E1,
E2 F¶o- c-­v dn-te-j³ ]Z-{]-tbm-K-§Ä logical
AND D-]-tbm-Kn¨v kwtbm-Pn-¸n-¡p-t¼mÄ ^ew
true(1) e`n-¡-W-sa¦nÂ E1, E2 F¶nh c­pw
true(1) Xs¶ B-bn-cn-¡Ww. AÃm-¯ FÃm kµÀ-
`§-fnepw ̂ ew false(0) B-bn-cn-¡pw. hnhn[ C³]p-
«p-IÄ¡v A\p-k-cn-¨pÅ temPn-¡Â AND {]{In-
b-bpsS ^ew ]«nI 6.6 Â ImWn-¨n-cn-¡p¶-p.

DZmlc-W-w 10>5&&15<25 ^ew true (1). 10>5 &&100<25 ^ew false (0).

temPn-¡Â HmÀ (logical OR) Hm¸-td-äÀ: E1, E2
F¶o c-­v dn-te-j³ ]Z-{]-tbm-K§Ä logical OR
D-]-tbm-Kn¨v kwtbm-Pn-¸n-¡p-t¼mÄ ̂ ew false(0)
e`n-¡psa-¦nÂ E1, E2 F¶nh c­pw false (0) B-
bn-cn-¡Ww. AÃm-¯ FÃm k-µÀ-`§fnepw ̂ ew
true(1) B-bn-cn-¡pw. hnhn[ C³]p-«p-IÄ¡v A\p-
k-cn-¨pÅ temPn-¡Â OR {]{In-b-bpsS ^ew
]«nI 6.7Â ImWn-¨n-cn-bv¡p-¶p.

 DZmlcWw: 10>15 | |100<25 ^ew true(1), 10>15 | |100<90 ^ew false (0).

tem-Pn-¡Â t\m-«v (logical NOT) Hm¸-td-äÀ: dn-te-j-\Â
]Z-{]-tbm-K§-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[ C³]p-«p-IÄ¡v A\p-k-cn-¨pÅ temPn-¡Â NOT
]Z-{]-tbm-K¯nsâ ^ew ]-«n-I 6.8Â  ImWn-¨n-cn-¡p¶-p.

D-ZmlcWw ! (100<2) ^ew 1

! (100>2) ^ew 0 (False)

5.5.4 C³-]p«v / Hu«v]p«v Hm-¸-td-ä-dp-IÄ (Input/Output Operators)

C³-]p«v {]hÀ¯\§Ä¡v km-[m-c-W-bm-bn D]-tbm-àm-hnsâ CS-s]-SÂ B-h-iy-
amWv. C³-]p«v t{]m-k-ÊnÂ Io-t_m-Uv hgn \ÂIp¶ Um-ä sa-½-dn- semt¡-j-\p-I-
fnÂ kq-£n-¡p-¶p. C++Â C³-]p«v Hm¸-td-j³- sN¿p-¶Xn-\mbn >> Hm-¸-td-äÀ D-]-
tbm-Kn-¡p-¶p. Cu Hm-¸-td-ä-À tKäv {^w (get from) AY-hm F-Iv-kv-{Sm£³ (extraction)
Hm-¸-td-äÀ F¶-v Adnb-s¸Sp¶p. c­v > Nn-Ó§Ä D-]-tbm-Kn-¨m-Wv Cu NnÓw
\nÀ½n-¨n-cn-¡p-¶Xv.

CXp-t]mse Hu«v]p«v {]hÀ¯-\-§-fnÂ Um-ä dm-anÂ \n¶pw Hu«v]p«v D]-IcW--¯n-
te-¡v amäp-¶p. km-[m-c-W-bm-bn ̂ ew t\-cn-«v e`n-¡m³ D]-tbmKn-¡p¶ Hu«v]p«v D-
]-IcWw tamWn-ä-dmWv. ]p«v Sp (Put to) AY-hm C³-tkÀ-j³ (insertion) Hm-¸-td-äÀ
F¶p- hnfn¡p¶ <<Hm¸-td-äÀ Hu«v]p«v {]hÀ¯-\-¯n\v D]-tbm-Kn-¡p-¶p. CXv
c­v <Nn-Ó-§Ä D-]-tbm-Kn-¨m-Wv \nÀ½n-¨n-cn¡p-¶Xv.

]-«n-I 5.6Bâv Hm¸-tdädnsâ D]-tbmKw

E1 E2 E1&&E2

0 0 0

0 1 0

1 0 0

1 1 1

]-«n-I 5.7 HmÀ Hm¸-tdädnsâ 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¸-tdädnsâ
D]-tbmKw

E1 !E1

0 1

1 0
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5.5.5 A-sk-kv-saâv Hm-¸-td-äÀ (=) (Assignment operator (=)

km[m-c-W-bmbn H-cp hne sa-
½--dnbnÂ kw`-cn-¡p-¶-Xn-
\mbn- hne-\ÂIÂ Hm-¸-td-äÀ
D-]-tbm-Kn-¡p-¶p. C-Xv H-cp
ss_\-dn Hm-¸-td-ä-dmbXn-
\mÂ Chbv¡v c­v Hm-¸-dmâp-
IÄ B-h-iy-amWv. B-Zys¯ Hm-¸-dmâ v H-cp th-cn-b-_nÄ B-bn-cn-¡Ww. A-Xn-em-Wv
c­mas¯ Hm-¸-dmâ n-sâ aqeyw kq-£n-¡p-¶Xv.

Nn-e D-Zm-l-c-W-§Ä ]-«n-I 5.9Â ImWn-¨n-cn-¡p-¶p.

dn-te-jWÂ Hm-¸-td-ä-dmb = = D]-tbm-K-s¯-¸än `mKw 6.6.2Â \-½Ä NÀ-¨ sN-bv-Xn-
cp¶p. Cu c­p Hm¸-td-ä-dp-IÄ X½n-epÅ hy-Xym-kw {i-²n-¡p-I. =  NnÓw H-cp th-
cn-b-_nfn\p hn-e \Â-Ip-¶Xn\pw F¶mÂ = = NnÓw c-­v hneI-sf X½nÂ Xm-c-
Xayw sN-bvXv  true A-sÃ-¦nÂ false F¶ D-¯cw \ÂIp¶Xn\pw D]-tbm-Kn-¡p¶p.

5.6. {]-tbm-K§Ä (expressions)
H-cp ]Z{]-tbmKw Hm-¸-td-ä-dp-I-fpw Hm-¸-dmâp-Ifpw tNÀ-¶XmWv. Hm-¸-dmâp-IÄ Øn-
cmw-K-§tfm th-cn-b-_n-fp-Itfm B-Imw. FÃm ]Z-{]-tbm-K§-fpw ]qÀ-¯oIcn-¨Xn-
\p-ti-jta B {]-tbm-K-¯n-sâ A´na ^ew e`y-amIq. C u ^ew ]Z-{]-tbmKw
XncnsI \ÂInb hne F¶v Adn-b-s¸-Sp-¶p. D-]-tbm-Kn-¨n-cn-¡p-¶ Hm-¸-td-ä-dp-I-fp-sS
A-Sn-Øm-\-¯nÂ ]Z{]-tbm-K§-sf {]-[m-\-ambpw Acn-XvamänIv ]Z{]-tbm-K§Ä,
dnte-j-WÂ ]Z{]-tbm-K§Ä, temPn-¡Â ]Z{]-tbm-K-§Ä F¶-n§-s\ X-cw-Xn-cn-
¨ncn¡p-¶p.

5.6.1 A-cn-Xvam-änIv {]-tbm-K§Ä (arithmetic expressions)

A-cn-Xvam-änIv Hm-¸-td-ä-dp-IÄ am{Xw D-]-tbm-Kn-¨n-«p-Å ]Z{]-tbm-K-§sf -Acn-Xvam-
änIv ]Z{]-tbm-K§Ä F¶v hnfn-¡p¶p. C-hnsS Hm-¸-dmâp-IÄ kw-Jy-I-fmWv. A-h
th-cn-b-_n-fp-Itfm Øn-cmwK-§tfm B-Imw. Cu ]Z{]-tbm-K-¯n-Â \n¶pw e`y-am-
Ip¶ hn-ebpw H-cp kw-Jy B-bn-cn-¡pw.- Acn-Xvam-änIv ]Z{]-tbm-K§-sf ho­pw ]qÀ-
® kw-Jym]Z{]-tbm-K§Ä, Zimw-i-kwJym (real) ]Z{]-tbm-K§Ä, Øn-cmw-K ]Z{]-
tbm-K-§Ä F-¶n-§-s\ Xcw Xn-cn-¨n-cn-¡p¶p.

]qÀ-®-kwJym {]-tbm-K§Ä:  H-cp Acn-Xvsa-änIv ]Z{]-tbm-K-¯nÂ ]qÀ-®-kw-Jy-
IÄ am-{X-ta DÄ-sIm-Åp-¶p-Åq F-¦nÂ A-Xn-s\ ]qÀ-®-kw-Jym]Z{]-tbm-Kw F-¶v
hn-fn-¡p¶p. Ch-bpsS ^ehpw Hcp ]qÀ-®-kw-Jy Bbncn-¡pw.

D-Zm-l-c-W-¯n-\v: x, y F¶n-h ]qÀ-®-kw-Jym- th-cn-b-_n-fp-IÄ BsW¦nÂ Nn-e
]qÀ-® kwJym ]Z{]-tbm-Khpw A-h-bp-sS ^-e-§fpw ]-«n-I 5.10 Â sIm-Sp-¯n-cn-
¡p¶p. FÃm ]Z{]-tbm-K-§-fp-sSbpw ^e-w H-cp ]qÀ-®-kw-Jy B-bn-cn-¡pw F¶Xv
{i²n-¡p-I.

C\w hni-Zo-I-cWw

a=b thcn-b-_nÄ b bpsS hne a Â kw`-cn¡p¶p

a=3 ØncmwKw 3 thcn-b-_nÄ a Â kw`-cn¡p¶p
]-«n-I 5.9 Assk³saâv Hm¸-tdäÀ
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^vtfm«nwKv t]mbnâv {]tbm-K§Ä  (floating point/ r eal expression): H-cp AcnXvam-
änIv ]Z{]-tbm-K-¯nÂ FÃm hne-Ifpw Zimw-i-kJyIÄ BsW¦nÂ A-hsb Zimw-
i-kJy AYhm `n¶ kwJym-]Z{]-tbm-Kw F-¶v hn-fn-¡p¶p. C-Xn-sâ ^-ew XoÀ-¨-
bmbpw H-cp ZimwikwJy B-bn-cn-¡pw. x, y F¶n-h ZimwikwJym  thcnb-_nÄ
BsW¶v Icp-Xp-I. Nn-e ZimwikwJym-]Z {]-tbm-K-§fpw A-h-bp-sS ^e§-fpw
]«n-I 5.11 Â sIm-Sp-¯n-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]mbnâv kwJym {]tbm-K-§fpw Ah-bpsS ̂ e-§fpw

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-WÂ {]tbm-K-§fpw Ah-bpsS ̂ e-§fpw

x y x > y x == y x+y !=y x-2 == y+1 x*y == 6*y

apI-fnÂ sImSp-¯n-cn-¡p¶ F-Ãm ]Z{]-tbm-K-§-fp-sSbpw D¯-cw ZimwikwJyI
fmWv F¶v ImWm³ Ignbpw.

H-cp Acn-Xvam-änIv ]Z{]-tbm-K-¯nÂ D-]-tbm-Kn-¡p¶- FÃm Hm-¸-dmâp-Ifpw Øncmw-
K-§-fm-sW-¦nÂ A-Xn-s\ Øn-cmw-K]Z{]-tbmKw (const. expression) F-¶p hn-fn-¡p¶p.
DZm: 20+5/2.0. Øncmw-K-§-fmb 15,3.14, 'a' F¶n-hbpw Øncmw-K]Z-{]-tbm-K-§-
fmbn Adnb-s¸-Sp¶-p.

5.6.2 dnte-j-WÂ {]-tbm-K-§Ä (relational expressions)

dnte-j-WÂ Hm-¸-td-ä-dp-IÄ D-]-tbm-Kn-¡p¶- ]Z{]-tbm-K-§sf dnte-j-WÂ ]Z{]-
tbm-K-§Ä F¶-v hn-fn-¡p¶p. Ch true(1) A-sÃ-¦nÂ false(0) F¶ ̂ -ew \Â-Ip-¶p.
C¯-cw ]Z{]-tbm-K§fnÂ Hm¸-dmâ-dp-I-fmbn kw-Jy-Ifm-Wv D-]-tbm-Kn-¡p-I. Ch-
bpsS Nne D-Zm-lc-Ww ]-«n-I 5.15 Â ImWn-¨n-cn-¡p-¶p.

Acn-Xvam-änIv Hm¸-td-ä-dp-IÄ¡v dnte-j-WÂ Hm¸-td-ä-td-¡mÄ ap³-K-W-bp-s­¶v-v\-ap-
¡-dn-bmw. H-cp dnte-j-WÂ Hm¸-td-ä-dnsâ Ccp-h-i-§-fn-embn Acn-Xvam-änIv ]Z{]tbm-
K-§Ä D]-tbm-Kn-¡p-t¼mÄ BZyw Acn-Xvam-änIv Hm¸tdj\p-IÄ sN¿p-Ibpw AXn\v
tijw B ^e-§Ä Xmc-Xayw sN¿p-¶p. ]-«n-I-bnse Nne ]Z{]tbm-K-§fnÂ

5 2 7 2 5 7 1

6 3 9 2 12 7 0

]-«n-I 5.10 ]qÀ® kwJym {]tbm-K-§fpw Ah-bpsS ̂ e-§fpw

x y x + y x / y -x + x * y 5 + x / y x % y
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Acn-Xvam-änIv Hm¸-td-ädpw dnte-j-WÂ Hm¸-td-ä-dp-Ifpw DÄs¸-«n-cn-¡p¶p.- hn-hn-[-
Xcw Hm¸-td-ä-dp-IÄ DÄs¸-«n-«p-s­-¦nepw C-h-bp-sS ^-ew true(1) A-sÃ-¦nÂ false
(0) B-b-Xn-\mÂ Ah-sb dnte-j-WÂ ]Z{]-tbm-K-§Ä F¶-m-Wv hn-fn-¡p-¶Xv.

5.6.3 - temPn-¡Â {]-tbm-K-§Ä (logical expressions)

c-t­m A-Xn-e-[n-Itam dnte-j-WÂ ]Z{]-tbm-K-§sf tem-Pn-¡Â Hm¸-td-äÀ D]-
tbm-Kn¨v temPn-¡Â ]Z{]-tbm-K-§Ä kwtbmPn¸n-¡p¶p. Ch-bpsS ^ew true(1)
A-sÃ-¦nÂ false (0) F¶-m-bncn¡pw. temPn-¡Â ]Z{]-tbm-K-¯nÂ th-cn-b-_n-fpIÄ,
Øn-cmw-K-§Ä tem-Pn¡Â Hm-¸-td-ä-dp-IÄ, dn-te-j-\Â Hm-¸-td-ä-dp-IÄ F¶n-h DÄ-
s¸-Sm-hp--¶XmWv. Nne D-Zmlc-W-§Ä ]-«n-I 5.13 Â 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-¡Â {]tbm-K-§fpw Ah-bpsS ̂ e-§fpw

x y x>=y && x==20 x==5 ||y==0 x==y && y+2==0 !(x==y)

]«nI 5.13 Â ImWp-¶Xp t]mse Nne ]Z {]tbm-K-§fnÂ temPn-¡Â Hm¸-td-ä-dp-
Isf IqSmsX Acn-X-am-änIv Hm¸-td-ä-dp-Ifpw dnte-j¬ Hm¸-td-ä-dp-Ifpw DÄs¸-«n-«p-
s­-¦nepw C u {]tbm-K-§sf temPn-¡Â {]tbm-K-§-fmbn IW-¡m-¡p-¶p. Ah-
km\w sN¿p¶ {]hÀ¯\w temPn-¡Â {]hÀ¯\w Bb-Xn-\mepw AXnsâ ̂ ew
True AsÃ-¦nÂ False BbXv sIm­p-am-Wv CXv.

5.7. {]-kv-Xm-h-\IÄ5.7. {]-kv-Xm-h-\IÄ5.7. {]-kv-Xm-h-\IÄ5.7. {]-kv-Xm-h-\IÄ5.7. {]-kv-Xm-h-\IÄ  (Statements)
H-cp `m-j-bp-sS ]T-\-t{i-Wn F-¶Xv A£c-am-e, ]-Z§Ä, ssi-enIÄ, hm-Iy§Ä,
J-Þn-I-IÄ Xp-S-§n-b-h-bmWv. AXp-t]mse C++sâ ]T-\-¯nÂ A-£-c-ame
(character set), tSm-¡WpIÄ (tokens), ]Z{]-tbm-K-§Ä F-¶n-h- \½Ä a\-Ên-em¡n
Ignªp. {]-kvv-Xm-h-\-I-fp-sS k-lm-b-t¯m-sS I-¼yq-«dp-am-bn bpàn-]-c-ambpw AÀ°-
h-¯mbpw kw-h-Zn-¡m-hp¶- co-Xn-bnÂ \m-an-t¸mÄ F-¯n-bn-«p­v. Hcp t{]m-{Km-anw-Kv
`m-j-bnse  G-ähpw sNdn-b {]-hÀ-¯-\ LS-I-amWv {]-kv-Xm-h-\-IÄ. H-cp {]-kv-Xm-
h\- A-h-km\n¨p F¶v kq-Nn-¸n-¡p-hm³ C++; (Semi column) D-]-tbm-Kn-¡p¶p. C++
Â hy-Xykv-X B-h-iy-§Ä-¡m-bn {]-Jym-]-\ {]-kv-Xm-h-\IÄ (declaration), hn-e -
\Â-Ip¶ (assignment) {]-kv-Xm-h-\IÄ, C³-]p-«v (input) {]-kv-Xm-h-\IÄ, \n-b{´-W

kzbw ]cn-tim-[n-¡mw.

1. x = 5, y=3 BbmÂ Xmsg sImSp-¯n-cn-¡p¶ {]hÀ¯-\§-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 BbmÂ NphsS tNÀ¡p¶ {]tbm-K-§-fpsS Hu«v]p«v {]h-Nn-¡pI
a) ++P-q́ r/2 b) ṕ q--+r c) p-q-ŕ 2+p d) p+=5́ q+ŕ r/2
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{]-kv-Xm-h-\IÄ (control), Hu-«v]p«v (output) {]-kv-Xm-h-\-IÄ Xp-S-§n-b-h D-]-tbm-Kn-
¡p¶p. Hcp C++t{]m{Km-anse Hmtcm {]kvXm-h-\¡pw AXn-tâ-Xmb e£y§-fp-­v.
C-h-bnÂ {]-Jym-]-\ {]-kv-Xm-h-\-IÄ H-gn-sI-bp-Åh Nne {]tXyI {]hÀ¯-\-§Ä
I¼yq-«À D]-tbm-Kn¨v sN¿m-\p-Å-h-bm-Wv. \nÀh-lW {]kvXm-h-\-IÄ (execulable
statements) I¼yq-«-d-\pÅ \nÀt±-i-§-fmWv. \n-b-{´-W-{]-kv-Xm-h-\-I-fp-sS {]-hÀ¯\w
A[ymbw 7Â NÀ¨ sN¿mw.

aäp Nne {]kvXm-h-\-Isf \ap-¡n-hnsS NÀ¨-sN-¿mw.

5.7.1. {]-Jym-]-\ {]-kv-Xm-h-\IÄ (Declaration statement)

FÃm D]-tbmàr \nÀh-NnX hm-¡p-Ifpw t{]m-{Km-anÂ A-h D-]-tbm-Kn-¡p-¶Xn-\p
ap³-]p-Xs¶ \nÀ-h-Nn-t¡­-XmWv. H-cp th-cn-b-_nÄ F¶-Xv D-]-tbm-àm-hv \nÀh-
Nn¡p-¶Xm-sW-pw sa-½-dn-bn-se H-cnS-¯ns\ kq-Nn-¸n-¡p-¶-Xm-sW¶pw \mw I­p.
D-]-tbm-Kn-¡p¶-Xn-\v ap³-]v t{]m-{Km-anÂ Ch {]Jym-]n¡-s¸-tS-­-Xp­v. \mw H-cp
th-cn-b-_n-fn-s\ {]Jym]n-¡p-t¼mÄ AXnÂ kq£n-¨n-cn-¡p¶ Um-ä-bp-sS C\w G-
Xm-sW¶-v Iw-ss]-e-dn-s\ A-dn-bn-¡p-I-bm-Wv sN-¿p-¶Xv. th-cn-b-_nÄ {]Jym]n-¡p-
¶Xn-sâ hmIyLS\:

Data Type<variable>, [<variable 2>, < variable 3>...];

Data Type F¶-Xv C++se G-sX-¦nepw AwKo-Ir-X-amb Um-ä C\w B-Imw. H-¶n-e-
[n-Iw th-cn-b-_n-fp-IÄ {]-tbm-Kn-¡p-t¼mÄ Ahsb thÀXncn-¡m³ tIma (,) D]-
tbm-Kn-¡Ww. Hcp {]Jym-]\ {]kvXm-h\ AÀ²hncmaw (;) t¯mSv IqSn Ah-km-\n-
¡p¶p. km[m-c-W-bmbn thcn-b-_n-fp-IÄ {]Jym]n-¡p¶-Xv A-h D-]-tbm-Kn-¡p-¶Xn-
\v sXm«v ap³t]m A-sÃ-¦nÂ t{]m-{Km-an-sâ Xp-S-¡¯ntem B-bn-cn-¡pw. hmIyL-S-
\-bnÂ [ ] Â \Â-In-bn-cn-¡p¶-Xv B-h-iy-ap-s­-¦n-Â am{Xw D-]-tbm-Kn-¨mÂ a-Xn
F¶- AÀ-°-¯n-em-Wv. Xmsg sImSp¯n-cn-¡p¶ {]kvXm-h-\-IÄ th-cn-b-_nÄ {]-
Jym-]-\-§Ä-¡v D-Zm-l-c-W§fmWv:

int roll number;

double wgpa, avg-score;

H¶m-as¯ {]kvXm-h-\-bnÂ th-cn-b-_nÄ roll number Hcp int Um-ä C\-am-b-Xn-\mÂ
C-Xn-\m-bn 4 ss_-äv sa½-dn am-än-h-¡-s¸-Sp¶p. (gcc A\p-k-cn¨v) C-XnÂ 2147483648
ap-XÂ +2147483647 h-scbpÅ G-sX-¦nepw ]qÀ-®-kw-Jy kq-£n-¡m-hp¶-XmWv.

c-­ma-s¯ {]-kv-Xm-h-\- wgpa, avg-score F¶o double Umä C\-¯n-epÅ thcn-b-
_n-fp-IÄ  \nÀh-Nn¡p¶p. Ch Hmtcm-¶n\pw 8 ss_-äv sa½-dn hoXw \o¡n hbv¡p¶p.
t{]m{Kmw Iw-ss]Â sN-¿p¶- k-a-b-¯v C-h-¡pÅ sa½-dn \o¡n -h-bv-¡p¶p.

5.7.2 A-ssk³-saâ v {]-kv-Xm-h-\IÄ (Assignment statement)

H-cp th-cn-b-_n-fn-te-¡v hn-e \Â-Ip-¶Xn-\m-Wv A-ssk³-saâv Hm-¸-tc-äÀ (=) D]-
tbm-Kn-¡p-¶Xv. C§-s\ D-]-tbm-Kn-¡p¶-Xn-\p-Å {]-kv-Xm-h-\I-sf A-ssk³-saâ v
{]-kv-Xm-h\ F¶-v hn-fn-¡p¶p. Xm-sg-]-d-bp¶- GsX-¦nepw co-Xn-I-fnÂ A-h F-gp-
Xmw.
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variable = constant;

variable1 = variable2;

variable = expression;

H¶-m-a-t¯-XnÂ H-cp Øn-cmw-Kw th-cn-b-_n-fnÂ kw-`-cn-¡p¶p. c-­m-a-t¯-XnÂ th-
cn-b-_n-fn-sâ hn-e asämcp th-cn-b-_n-fnÂ kw-`-cn-¡p¶p. aq¶-m-a-t¯-XnÂ ]Z-{]-tbm-
K-¯nsâ ^ew th-cn-b-_n-fnÂ kw-`-cn-¡p-¶p. AXpt]mse \m-em-a-t¯-XnÂ ^-Mv-
j³ Xn-cn-¨p-\Â-Ip¶- hn-e-bm-Wv th-cn-b-_n-fn-te¡v kw-`-cn-¡p-¶Xv. ̂ -Mv-j³ F-¶
Bi-bs¯¡p-dn-¨v A-[ym-bw 10Â NÀ¨ sN¿mw.

Assk³saâ v {]kvXm-h-\-IÄ¡pÅ Nne DZm-l-c-W-§Ä Xmsg sImSp-¯n-cn-¡p¶p.

A = 15; b = 5.8;

c = a+b; d = (a+b) & (c+d)

r = sqrt (25);

A-h-km-\w \Â-In-bn-cn-¡p¶- D-Zm-l-c-W-¯nÂ sqrt ( ) F-¶Xv H-cp ^-Mv-j-\m-Wv. r
F¶- th-cn-b-_n-fnÂ 25 sâ hÀK-aq-e-amb 5 B-Wv kw-`-cn-¡-s¸-Sp-I. A-ssk³-saâv
{]-kv-Xm-h-\-I-fnÂ C-S-Xp-hi-¯v H-cp th-cn-b-_nÄ Xs¶ B-bn-cn-¡Ww. t{]m-{Kmw
{]-hÀ-¯n-¡p-t¼mÄ BZyw h-e-Xph-iw {]-hÀ-¯n-¨-ti-jw In-«p¶- ^ew C-S-Xp-hi-
s¯ th-cn-b-_n-fnÂ (RHS) kw-`-cn-¡-p¶p.

Xm-sg-Im-Wn-¨n-cn-¡p¶-Xp-t]m-se H¶-nÂ Iq-Sp-XÂ A-ssk³-saâpIÄ Iq«n-t¨À¯v
Htc kabw sN-¿m-hp-¶XmWv. DZmlc-W-¯n\v x = y = z =13; C-hn-sS 13 F¶ hne
z,y,x F¶-o {Ia-¯nÂ aq¶-v th-cn-b-_n-fp-IÄ¡pw \Â-Ip¶p. Assk³-saâ v {]-kv-Xm-
h-\-bv¡p-ap-¼v th-cn-b-_n-fp-IÄ {]-Jym-]n-¨n-cn-¡Ww. Hcp thcn-b-_n-fn\v \mw hne
\ÂIp-I-bm-sW-¦nÂ AXn-epÅ ]gb hne amän ]pXnb hne \ÂI-p¶p.

5.7.3 C³]p«v {]kvXmh\ (Input statement):-

t{]m{Kmansâ {]hÀ¯\kab¯v D]tbmàmhn\v Umä sa½dnbnÂ kw`cn¡p-
¶Xn\v D]tbmKn¡p¶ {]kvXmh\IÄ C³]p«v {]kvXmh\IÄ F¶dnbs¸Sp¶p.
sKäv {^w, FIvkv{Sm£³ F¶o t]cpIfnednbs¸Sp¶ >> Hm¸tdädmWv  C³]p«v
Hm¸tdäÀ F¶pw \mw I­- -XmWv. Umä kq£nt¡­ RAMse Øm\hpw C³]p«v
\ÂIp¶ D]IcWhpamWv C³]p«v Hm¸tdädpsS c­v Hms]dâpIÄ. Hcp AwKoIrX
C³]p«v D]IcWamb Iot_mÀ-UnÂ \n¶v hcp¶ XpSÀ¨bmb Umäm {]hmls¯
thcn-b-_n-fp-IÄ kqNn-¸n-¡p¶ sa½dn Øm\-§-fnÂ  kw`cn¡-s¸Sp¶p.. c++ Hcp
H_vPIväv HmdnbâUv ̀ mjbmb-Xn\mÂ Iot_mÀUv Hcp AwKo-IrX C³]p«v kv{Sow
D]-I-c-W-ambmWv IW¡m¡s¸Sp¶Xv. kn C³ (cin) F¶ t]cnepÅ Hcp H_vPIväv
Bbn Xncn-¨-dn-b-s¸-Sp-Ibpw sN¿p-¶p. Hcp C³]p«v {]kvXm-h-\-bpsS efn-X-amb
cq]w Xmsg sImSp-¯n-cn-¡p-¶p.

streamobject >> variable;

Io t_mÀUv Hcp C³]p«v D]IcWambn \mw D]tbmKn¡p¶Xn\mÂ apIfnÂ
]dª hmIy-L-S-\-bnÂ stream object \p ]Icw cin F¶p FgpXp¶p. >> F¶ Hm¸-
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td-ä-dn\p \nÀ_Ôambpw Hcp thcnb_nÄ Xs¶-bmIWw Hm¸dâ v Bbn D]-
tbmKnt¡­Xv.DZmlcW¯n¶v Xmsg ]dbp¶ {]Ømh\ Iot_mÀUnÂ \n¶v
Umäm kzoIcn¡pIbpw Num
F¶ thcnb_nfnÂ kq£n-
¡pIbpw sNbp¶p.

cin>>num;

Umä Io t_mÀUnÂ \n¶pw
kzoIcn¨v F§s\ thcnb-_n-
fnÂ kw`-cn-¡p¶p F¶v Nn{Xw
5.3. Â ImWn-¨n-cn-¡p-¶p.

5.7.4 Hu«v]p«v {]kvXm-h\ (Output statement):-

GsXmcp Hu«v]p«v D]I-cW¯neqsSbpw D]-tbm-àm-¡Ä¡v ̂ ew e`yam-¡p-¶Xm-
Wv Hu«v-]p«v {]kvXm-h\. ]p«v Sp AsÃ-¦nÂ C³tkÀ-j³ F¶o t]cpI-fnÂ Adnb-
s¸-Sp¶ Hm¸tdädmWv Cu {]hÀ¯-\-¯n\v D]-tbm-Kn-¡p-¶Xv. ChnsS Hu«v]p«v
sNt¿­ Umäbpw Hu«v]p«v D]IcWhpamWv c­v Hms]dâpIÄ. 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 Øncmw-Ktam Hcp
thcn-b-_ntfm AsÃ-¦nÂ Hcp ]Z-{]-tbm-Ktam BImw. tamWnäÀ BWv km[mcW
D]tbm-Kn¡p¶ Hu«v]p«v D]-I-cWw. C++ Â cout (kn Hu«v F¶v D¨-cn-¡p¶p)
F¶XmWv tamWnädns\ kqNn¸n¡p¶ H_vPIvävsâ t]cv. tamWn-äÀ Hu«v]p«v D]-
I-c-W-ambn D]-tbm-Kn-¡p¶ Nne Hu«v]p«v {]kvXm-h-\-IÄ¡pÅ DZm-l-c-W-§-fmWv
Xmsg ]d-bp-¶-h.

cout << num;

cout << "hello friends";

cout << num+12;

H¶ma¯ {]kvXm-h\ num sâ hne tamWn-ä-dnÂ {]ZÀin-¸n-¡p¶p . c­mat¯Xv
hello friends F¶ kv{SnwKv {]ZÀin-¸n-¡p¶p. Ahkm\t¯-XnÂ num t\mSpIqSn 12
Iq«n In«p¶ ^ew {]ZÀin-¸n-¡p-¶p. (num Â kwJy-bm-sW¶v Icp-Xp-I ). sa½dn
Øm\w num Â \n¶v Umä F§-s\-bmWv stream object (tamWn-äÀ)Â tNÀ¯ncn-
¡p-¶Xv F¶v Nn{Xw 5.4. Â ImWn-¨n-cn-¡p-¶p.

Nn{Xw 5.3 C++

Nn{Xw 5.4:  C++
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ImkvtIUnw§v Hm^v C³-]p«v / Hu«v]p«v Hm¸-td-ä-dp-IfpsS (Cascading of I/O operators)

H¶nÂIqSpXÂ C³]p«v Hu«v]p«v Hm¸tdäpIÄ Hcp-an¨v D]tbmKn¡p¶ hn[w.

\ap¡v  x,y,z F¶o aq¶p t]cpIfnembn Umä C³]p«v sN¿p¶Xn\mbn

cin>>x;

cin>>y;

cin>>z;

C§s\ 3 {]kvXmh\IÄ D]tbmKn¡mw; Xmsg ]dbp¶ coXnbnÂ Ch aq¶pw
Iq«n tbmPn-¸n¨v Hä {]kvXmh\bmbn D]tbmKn¡mhp¶XmWv.

cin>>x>>y>>z;

H¶nÂIqSpXÂ C³]p«v Hu«v]p«v Hm¸tdä-dp-IÄ Hä {]kvXmh\bnÂ D]tbmKn¡p-
¶Xn\v kwtbm-Pn¸n¨v D­m-¡p-t¼mÄ Hm^v C³]p«v Hu«v]p«v Hm¸tdädpI-fpsS
kwtbm-P\w F¶p ]dbp¶p. C³]p«v Hm¸-td-ä-dp-IÄ sN¿pt¼mÄ BZyw \ÂIp¶
hne BZys¯ thcnb_nfn\v e`n¡pw. c­mat¯ hne c­mat¯Xn\v A§s\
CS¯p\n¶v het¯¡v hne e`n¡pw. DZmlcWambn  cin>>x>>y>>z;  H¶maXv
\Â-Ip¶ hne x \pw c­mat¯Xv  y ¡pw aq¶mat¯Xv z \pw e`n¡pw. {]hÀ¯\ka-
b¯v hne\ÂIpt¼mÄ thcnb_n-fpIfpsS hne-IÄ X½nÂ thÀXncn¡p¶Xn\v
kvss]kv, _mÀ, Sm_v, AsÃ¦nÂ FâÀ Io Ch GsX¦nepw D]tbm-Kn¡mw.
CXpt]mse H¶ne[nIw thcnb_nfpIfpsS hne-IÄ tamWnädnÂ ImWn-¡p¶-
Xn\mbn Xmsg ]dbp¶ coXn D]tbmKn¡mw.

cout<<x<<y<<z;

thcn-b-_n-fp-IÄ Øncmw-K-§Ä ]Z-{]-tbm-K-§Ä F¶nh Hcpan¨v Hu«v]p«v sN¿m-
\mbn Xmsg ]dbp¶ coXn D]tbmKn¡mw.

cout<< "The number is “<<z ;

Hu«v]p«v Hm¸-td-ä-dp-IÄ ImkvtIUv sN¿p-t¼mÄ he-¯p-\n¶v CS-t¯-¡mbncn¡pw
Hu«v]p«v hne-IÄ {]ZÀin¸n-¡p-¶-Xv.
"<<', ">>' F¶o Hm¸tdädpIsf Htc {]kvXm-h\bnÂ D]tbmKn¡m³ IgnbnÃ
F¶Xv {i²n-¡p-atÃm.

tSm¡-Wp-I-fmb cin Dw cout Dw Inth-Up-I-f-Ã. C++ ̀ mj-bpsS ̀ mK-a-Ãm-¯ ap³ \nÀh-
NnX hm¡p-I-fm-Wn-h. D]-tbm-àm-hn\v Chsb ]p\À hymJym\w sN¿m-\-hp-¶-Xm-Wv. C++

`mj-bpsS sse{_-dn-bnÂ \nÀÆ-Nn-¨n-«pÅ ASn-Øm-\-hm-¡-Wn-Xv. hyà-ambn ]d-bp-I-bm-
b-sW-¦nÂ ap³I-Kq«n hmbn¨ AÀ°-apÅ hm¡p-Isf ]pÀhym-Jym\w sNbvXv amäm-h-iy-
§Ä¡v D]tbm-Kn-¡p-¶Xv A]-I-S-I-chpw Nn´m-Ip-g¸w hcp-¯p-¶-Xp-am-Wv. CXv Hgn-hm-

t¡-­-Xm-Wv. Gähpw efn-Xhpw kpc-£n-X-hp-amb amÀ¤w F¶Xv FÃm ap³ \nÀh-NnX sFUân
^b-dp-I-sfbpw ssIImcyw sN¿p-¶-Xm-Wv.
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{ltkzm¯c tNmZy§Ä

1. Umä C\w F¶mse´v? C++ se ap³ \nÀhNnX Umä C\§fpsS t]scgpXpI.

2. void Umä C\¯nsâ D]tbmKsa´v?

3. tIm¬Ìâ v (constant) F¶mse´v?

4. Ub\manIv C\njyssetkj³ F¶mse´v?

5. Hm¸tdädnsâ \nÀhN\w FgpXpI.

6. bq\dn Hm¸tdj³ F¶mse´v?

Umä-bpsS Xcw Xncn-¨-dn-bp¶Xn\pw Ah-bp-ambn _Ô-s¸« {Inb-Isf ssIImcyw sN¿p-¶-Xn-\p-apÅ

Hcp D]m-[n-bmWv Umä C\-§-Ä. Hmtcm Umä C\-¯nse Umä-bv¡pw AXn-tâ-Xmb hep̧hpw ]cn-[n-

bp-ap-­v. thcn-b-_n-fp-IÄ \nÀh-Nn-¡m³ Umä C\-§Ä D]-tbm-Kn-¡p-¶p. C++ Â hnhn[ {Inb-

IÄ¡mbn hyXy-kvX-Xcw Hm¸-td-ä-dp-IÄ e`y-am-Wv. Hm¸-td-ä-dp-IÄ Hm¸-dâp-I-fp-ambn (Umä) Ip«n tNÀ¡p-

t¼mÄ {]tbm-K-§Ä cq]-s¸-Sp-¶p. aq¶p Xc-¯n-epÅ {]tbm-K-§-fm-Wp-Å-Xv-- þ Acn-Xvam-änIv, dnte-j-

WÂ, temPn-¡Â. Hcp t{]m{Km-ansâ Gä-hpw sNdnb {]hÀ¯\ `mK-amWv {]kvXm-h\. thcn-b-_n-fns\

{]Jym-]n-¡p¶ {]kvXm-h-\-IÄ t{]m{Km-anÂ Hcp thcn-b-_n-fns\  \nÀh-Nn-¡p-Ibpw Ah¡v sa½dn

Øm\w \o¡n hbv¡p-Ibpw sN¿p-¶p. hne \ÂIÂ {]kvXm-h-\IÄ , C³]p«v {]kvXm-h-\-IÄ, Hu«v]p«v

{]kvXm-h-\-IÄ apX-em-bh I¼yq-«-dp-IÄ¡v \nÀt±-i-§Ä \ÂIm³ klm-bn-¡p-¶p.

  \ap¡v kw{Kln¡mw

 ]T\ t\«§Ä

Cu A[ym-b-¯nÂ ]qÀ¯n-I-c-W-t¯msS ]Tn-Xm-hn\v

$ C++ se hnhn[ Umä C\-§Ä Xncn-¨-dn-bm³ km[n-¡p-¶p.

$ DNn-X-amb thcn-b-_n-fp-IÄ Xnc-sª-Sp-¡p-hm³ km[n-¡p-¶p.

$ hnhn[ Hm¸-td-ä-dp-IÄ ]co-£¨p t\m¡p-hm³ km[n-¡p-¶p.

$ hnhn[ I/O Hm¸-td-ä-dp-IÄ {]tbm-Kn-¡p-hm³ km[n-¡p-¶p.

$ hnhn[ {]tbm-K-§fpw {]kvXm-h-\-Ifpw Fgp-Xp-hm³ km[n-¡p-¶p.

amXrI tNmZy§Ä
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7. {]Jym]\ {]kvXmh\ F¶mse´v?

8. ">>" (C³]p«v Hm¸tdäÀ), "<<" (Hu«v]p«v Hm¸tdäÀ) F¶nhbpsS t]scgpXpI.

9. Xmsg sImSp¯ncn¡p¶h ]cnKWn¨v a = 5/3 F¶ {]tbmK¯nsâ D¯cw FgpXpI.

i. a Hcp float Umä C\w BsW¦nÂ

ii. a Hcp int Umä C\w BsW¦nÂ

10. i = 4, j = 5, k = 2 BsW¦nÂ Xmsg X¶ncn¡p¶ {]tbmK§fpsS D¯cw FgpXpI

(i)  (5*++j)%6 (ii)  (5*j++)%6

11. Xmsg sImSp¯ncn¡p¶ {]tbmK§fnse Hm¸tdädpIfpsS ap³KW\m{Iaw
FgpXpI.

(i) i+5>=j-6 (ii) s+10<p-2+2*q

12. "ans" sâ hne 6 BsW¦nÂ Xmsg X¶ncn¡p¶ {]tbmK§fpsS D¯cw FgpXpI

(i) cout <<ans = 8 ; (ii) cout << ans == 8

eLp D]\ymk tNmZy§Ä

1. thcnb_nÄ F¶mse´v? thcnb_nfpambn _Ôs¸«n«pÅ c­v hneIÄ GsXÃmw?

2. temPn-¡Â Hm¸-td-ä-dp-IÄ hni-Zo-I-cn-¡p-I.

3. Xmsg X¶n«pÅ C++ {]kvXmh\IfnÂ sXäpIÄ Ds­¦nÂ Is­¯n 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. dntejWÂ Hm¸tdädpIfpsS [À½sa´v? "=", "= =" F¶nh XmcXayw sN¿pI.

D]\ymk tNmZy§Ä

1. C++ Â D]tbmKn¡p¶ Hm¸tdädpIÄ hniZoIcn¡pI.

2. C++ se {]tbmK§Ä hniZoIcn¡pI.
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C++ t{]m{Kmw FgpXphm\pÅ IDE \½Ä ]cnN-
bs¸«p Ignªp. F§s\bmWv Hm¸tdj\p-I-
sf C++ Â {]Xn\n[m\w sN¿p¶Xv F¶v Ignª
A[ym-b¯nÂ NÀ¨ sNbvXp. IqSmsX I¼yq-«-
dn\v \nÀt±i§Ä \ÂIp¶Xn\v Bhiyamb
hnhn[Xcw C++ {]kvXmh\Ifpw \mw ]Tn¨p
Ign-ªp. C¯cw {]kvXmh\IÄ D]tbmKn¨v
efnXamb {]iv\]cn-lmc¯n\pÅ {]tbmK-
§Ä FgpXphm³ \ap¡n-t¸mÄ km[yamWv. F-
¶mÂ Hcp Iq«w {]kvXm-h\-IÄ am{Xw Iq«n-
t¨À¯mÂ Hcp t{]m{Kmambn amdp-¶nÃ. Hcp C++
t{]m{Kman\v Hcp {]tXyI LS\bp­v. C u
A[ymb¯nÂ C++ t{]m{Kmansâ LS\bpw,
AXn\\pkcn¨v t{]m{Kmw FgpXp¶ coXnbpw
NÀ¨ sN¿p¶p. t{]m{KmapIÄ HXp¡t¯msS
FgpXn thK¯nÂ {]hÀ¯n¸n¡p¶Xn\m-
hiyamb IqSp-XÂ Hm¸tdädpIfpw ChnsS ]cn-
Nbs¸Sp¯p¶p.

6.1     C++     t{]m{Kmansâ LS\:
\mw CXp-hsc NÀ¨ sNbvX {]kvXm-h-\-IÄ
D]-tbm-Kn¨v eLp-hmb {]iv\-§Ä ]cn-l-cn-¡m-
hp¶ ØnXn-bnÂ \mw Ct¸mÄ F¯n Ignªp.
F¶mÂ Hcp Iq«w {]kvXm-h-\-IÄ am{Xw tNÀ-
¶mÂ Hcp t{]m-{Km-am-Ip-I-bn-Ã. C++ t{]m{Kman\v
Hcp khn-tij LS-\-bp-­v. AXv Ht¶m AXn-
e[nItam ̂ ¦vj\pIfpsS tiJcamWv. ̂ Mv-j³
F¶mÂ Hcp t]cnÂ kzcq-]n-¨ncn¡p¶Xpw Hcp
{]tXyI Imcyw sN¿p¶Xn\mbp-apÅ {]kvXm-
h\IfpsS Iq«amWv. Hcp C++ t{]m-{KmanÂ H¶n-
e[nIw ^¦vj\pIÄ D]tbmKn¡p¶-Xn\mÂ
Ah Hmtcm¶pw ^¦vj\pIfpw hyXykvX
t]cpIfnÂ Bbncn¡Ww Xncn-¨-dn-b-s¸-tS-­Xv.
FÃm t{]m{Kmanepw Gähpw AXym--h-iy-ambn
D­m-bncnt¡­ ̂ ¦vj-\mWv main() ̂ Mv-j³.
Hcp C++ t{]m{K mansâ LS\ Xmsg sImSp-¯n-
cn-¡p¶p

{][m\ Bib§Ä

$ C++ t{]m{Kmansâ LS\

ššššš {]ns{]mÊÀ \nÀt±iw
ššššš slUÀ-^-b-ep-IÄ
ššššš thcn-b-_n-fp-IÄ
ššššš C++ amXrI t{]m{Kmw

$ t{]m{Kmw FgpXp¶Xn\pÅ amÀ¤
\nÀt±-i§Ä

$ thcnb_nfn\v {]mcw` hne \ÂIÂ
$ const BIvkkv tamUn^bdnsâ

D]tbm-Kw
$ ssS¸v tamUn^bdpIÄ
$ IqSpXÂ Hm¸tdädpIÄ

ššššš Acn-Xvsa-änIv Assk³saâv
ššššš C³{In-saâv, Un{In-saâv
ššššš Hm¸-td-ä-dp-I-fpsS ap³K-W-\m-{Iaw

$ C\w amäÂ (type conversion)

ššššš B´cnI C\w amäÂ
(implicit conversion)

ššššš _mly C\w amäÂ
(explicit conversion)

6
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#include <header file>

using namespace identifier;

int main()

{

statements;

:

:

:

return 0;

}

H¶m-as¯ hcnsb {]o þ s{]mk-ÊÀ \nÀt±-iw F¶pw c­m-as¯ hcnsb s\bnw
kvt]kv {]kvXm-h\ F¶pw -hn-fn-¡p-¶p. aq¶mas¯ hcnbnÂ ^Mvj³ slUdpw
XpSÀ¶pÅ hcn--I-fnÂ Hcp tPmUn {_m¡-äp-IÄ¡p-ÅnÂ DÅ Hcp Iq«w {]Øm-h-
\-I-fpamWv AS-§n-bn-cn-¡p-¶-Xv.
t{]m{Km-anse Cu Hmtcm `mK§fpw \ap¡v NÀ¨ sN¿mw.

6.1.1 {]os{]m-k-ÊÀ \nÀt±i§Ä  (Preprocessor directive)

{]o t{]mkÊÀ \nÀt±-i§tfmSp IqSnbmWv Hcp C++ t{]m{Kmw Bcw-`n-¡p-¶-Xv.Ch
Iwss]edn\pÅ \nÀtZi {]kvXm-h-\-I-fm-Wv. Iwss¼-te-j³ Bcw-`n-¡p-¶-Xn\p
ap¼v Iss¼-eÀ sNt¿-­p¶ Imcy-§Ä CXv \nÀt±-in-¡p-¶p. t{]m{Kmw {]kvXm-h-
\-IÄ AÃm-¯Xpw F¶mÂ t{]m{Km-anÂ DÄs¸-«n-«p-Å-Xp-amb hcn-I-fmWv {]os{]m-
k-ÊÀ \nÀt±-i- -§Ä. C u hcn-IÄ Ft¸mgpw # NnÓt¯mSp IqSn-bmWv XpS-§p-¶-
Xv. t{]m{Km-an\v Bh-iy-amb kuI-cy-§Ä e`y-am-¡m³ C++ sse{_-dnbnse ioÀjI
^b-epIsf  #include F¶p-XpS-§p¶ {]ot{]m-k-ÊÀ \nÀt±-iw D]tbm-Kn¨v _Ôn-
¸n-¡p-¶p. Cu hcn-I-fpsS Ahkm\w AÀ²-hn-cmaw (;) BhiyanÃ. hnhn[ ioÀjI
^bep-IÄ¡v th­n hyXykvX  #include {]kvXm-h-\-IÄ D]-tbm-Kn-¡-Ww.  #de-
fine, #undef apX-embh aäp Nne {]ot{]m-k-ÊÀ \nÀt±-i--§-fm-Wv.

6.1.2 slUÀ ^bepIÄ (Header files)
^wKvj\pIÄ, H_vPÎpIÄ ap³\nÀh-NnX þ cq]o-IrX UmäC\§Ä F¶nh -sb -
¡pdn¨pÅ hnhc§Ä Iss]-edn-t\m-sSm¸w e`y-am-bn-«p-ff ioÀjIw -am-bn-«pÅ
ioÀjI ^bepIfnÂ AS§n-bn-cn-¡p¶p. sse{_-dn-bnÂ kq£n-¨n-«pÅ C¯cw
\nc-h[n ^b-ep-IÄ C++ t{]m{Km-ap-Isf ]n´p-W-bv¡p-¶p. C¯c¯nepÅ
GsX¦nepw hnhc§Ä BhiyapÅ t{]m{Km-apIfnÂ Ah D]tbmKn¡p¶Xn\v
AXp-ambn _Ô-s¸« slUÀ ^b-Â DÄs¸-Sp-¯Ww. DZm-l-c-W-¯n\v ap³ \nÀh-
NnX H_vP-IvSp-I-fmb cin, cout F¶nh \ap¡v D]-tbm-Kn-t¡-­-Xmbn hcp-t¼mÄ
t{]m{Km-ansâ XpS-¡-¯nÂ Xmsg ]d-bp¶ {]kvXm-h-\- \½Ä D]-tbm-Kn-¡-Ww.

#include <iostream> F¶ slUÀ ^b-enÂ cin, cout F¶o H_vP-IvSp-I-fpsS hnh-c-
§Ä AS-§n-bn-cn¡pw. slUÀ ^b-ep-IÄ¡v h FIvÌ³-j³ Ds­-¦nepw GCC Â
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AXp D]-tbm-Kn-¡-cp-Xv. ]t£ SÀt_m C++ IDE t]mse-bpÅ aäp Nne Iwss]-e-
dp-IÄ¡v C u FIvÌ³j³ \nÀ_-Ô-am-Wv.

6.1.3. s\bnw-kvt]kv F¶ Bibw (Concept of namespace)

Hcp t{]m{Km-anÂ Htc hym]vXn-bnÂ Htc t]cn-epÅ H¶n-e-[nIw sFUân ^b-dp-
IÄ (thcn-b-_n-fp-IÄ AsÃ-¦nÂ ^wMvj-\p-IÄ) D­m-bn-cn-¡m³ ]mSn-Ã. DZm-l-c-
W-¯n\v \½psS ho«nÂ ct­m AXn-e-[n-Itam Bfp-IÄ¡v (AsÃ-¦nÂ Poh-Pm-e-
§Ä¡v) Htc t]cp-­m-hn-Ã. A§-s\-bp-s­-¦n-Â XoÀ¨-bmbpw ho«n-\p-ÅnÂ Ahsc
t]cp sIm­v Xncn-¨-dn-bpI F¶Xv hnj-a-I-c-am-Ipw. AXp-sIm­v \½psS ho«nÂ
Hmtcm t]cpw A\\y-am-bn-cn-¡-Ww. F¶mÂ \½psS AbÂ]-¡-s¯ ho«nÂ kam-
\-amb t]cpÅ HcmÄ (AsÃ-¦nÂ Poh-Pm-ew) D­m-bn-cn-¡mw. AXmXv ]cn-[n-¡p-
ÅnÂ hyàn-Isf t]cp sIm­v Xncn-¨-dn-bp-¶-Xn\v CXv bmsXmcp Bi-b-¡p-g-¸-hp-
ap-­m-¡n-Ã. ]t£ ]pdta \ns¶mcp hyàn¡v t]cp am{Xw D]-tbm-Kn¨v sIm­v
Chsc Xncn-¨-dn-bm³ Ign-bn-Ã. AXn-\mbn ho«p-t]cp IqSn ]cm-aÀin-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 sFUâ n-^-b-dp-IÄ _Ô-s¸-«n-cn-¡p-¶p. Hmtcm C\hpw hyXy-
kvX-am-bn-cn-¡p¶ Hcp KW-¯nsâ t]cm-Wn-Xv. thcn-b-_n-fp-IÄ¡pw ̂ wKvj-\p-IÄ¡p-
ambn {]tXyIw s\bnw kvt]kp-IÄ krjvSn-¡p-¶-Xn\v D]-tbm-àm-hn\p A\p-hm-
Z-ap-­v. Hcp s\bnw-kvt]-kn\p t]cp sImSp-¡m³ \ap¡v Hcp sFUâ n-^-bÀ D]-
tbm-Kn-¡mw. t{]m{Km-anw-KnÂ D]-tbm-Kn-¡p¶ LS-I-§sf GXv s\bnw kvt]knÂ
Xnc-b-W-sa¶v using F¶ IothÀUv kmt¦-Xn-I-ambn Iwss]-e-dn-t\mSv ]d-bp-¶p.
C++ Â standard F¶-Xnsâ Npcp-s¡-gp-¯mWv std. cin, cout XpS-§n aäv ]e H_vP-
IvSp-Ifpw \nÀh-Nn-¨n-«p-Å Hcp s\bnw kvt]kv BWn-Xv. AXn-\mÂ Hcp t{]m{Km-
anÂ Ch D]-tbm-Kn-¡-W-sa-¦nÂ std::cin, std::cout F¶ amXrI \mw ]n´p-Stc-­-Xm-
Wv. using name space std F¶ {]kvXm-h\ t{]m{Km-anÂ D]-tbm-Kn-¡p-¶-Xn-eqsS
C¯-c-¯n-epÅ hni-Z-amb ]cm-aÀi-§Ä Hgn-hm-¡m-hp-¶-Xm-Wv. A¯-c-samcp kml-
N-cy-¯nÂ Iwss]-eÀ cin, cout, endl  apX-em-b-h-bv¡mbn Cu s\bnw-tk-]-knÂ Xnc-
bp-¶p. cin, cout, endl AsÃ-¦nÂ AXp-t]m-se-bp-f-fh Ft¸m-sgms¡ Hcp C++ t{]m{Km-
anÂ I¼yq-«À ImWp-¶pthm, Ahsb std::cin, std::cout, std::endl F¶n§s\ hyJym-
\n-¡p-¶p.

using name space std F¶ {]kvXm-h\ bYmÀ°-¯nÂ t{]m{Km-an-te¡v Hcp ̂ wKvj-
\p-w Iq«n-t¨À¡p-¶n-Ã, #include<iostream> F¶ \nÀt±-i-amWv cin, cout, endl AXp-
t]m-se-bp-f-fh DÄs¸-Sp-¯p-¶-Xv.

6.1.4  main()  ^Mv-j³ (The main () function)
FÃm C++ t{]m{Kmanepw main() F¶p t]cpÅ ̂ Mv-j³ DÄs¸-«n-cn-¡p¶p. t{]m{Km-
ansâ {]hÀ¯\w Bcw-`n¡p¶Xpw Ahkm\n¡p¶Xpw main() ^Mvj\nemWv. aäv-
GsX--¦nepw ^Mvj\pIÄ \mw t{]m{KmanÂ D]tbmKn¡p¶ps­¦nÂ Ahsb
hnfn¡p¶Xv main() ̂ Mvj\nÂ \n¶mWv. km[mcWbmbn main() ^Mvj³ ap¼mbn
Hcp Umä C\w D­m--bn-cn-¡pw. GCC -þÂ CXv int Bbncn-¡-Ww.
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main () ^Mvjsâ slU-dns\ XpSÀ¶v Hcp tPmUn {_m¡-äp-IÄ¡p-ÅnÂ Ht¶m
AXn-e-[n-Itam {]kvXm-h\IÄ AS-§nb ^Mvjsâ N«-¡qSpw D­m-bn-cn-¡pw. C u
LS\ main ̂ Mv-jsâ \nÀhN-\w F¶v Adn-b-s¸-Sp-¶p. Hmtcm {]kvXmh\bpw Hcp
AÀ²-hn-cma¯nÂ ';' Ah-km-\n-¡p-¶p. {]kvXmh\IÄ \nÀh-ln-¡m-hp-¶-htbm
\nÀh-ln-¡m-\m-h-¯-htbm BImw. I¼yq« À sNt¿­ Imcy-§Ä¡pÅ \nÀtZ-i-
§-fmWv \nÀh-lW {]kvXm-h-\-IÄ {]Xn-\n-[m\w sN¿p-¶-Xv.  \nÀh-ln-¡m-\m-hm¯
{]kvXmh\IÄ I¼-bn-e-dn-s\tbm t{]m{Km-asdtbm Dt±-in-¨p-Å-h-bm-Wv. Ah hnh-
cm-[n-jvTnX {]kvXm-h-\-IÄ BWv. main() ̂ wKvj\v DÅnse Ah-km-\s¯ {]kvXm-
h\ return 0 F¶m-bn-cn-¡pw. Cu {]kvXm-h-\-IÄ \mw D]-tbm-Kn-¨n-sÃ-¦nepw t{]m{Km-
anÂ AXv Hcp Xc-¯n-epÅ ]niIpw hcp-¯p¶n-Ã. CXnsâ {]kàn A[ymbw 10þ
Â NÀ¨ sN¿mw. Hmtcm {]kvXm-h-\-Ifpw ]pXnb hcn-I-fnÂ XpS-§-W-sa¶v \nÀº-
Ô-an-Ãm¯-Xn-\mÂ C++ Hcp kzX{´ cq]-¯n-epÅ `mj-bm-Wv. AXp-t]mse Hcp
{]kvXm-h\¡v H¶nÂ IqSp-XÂ hcn-IÄ D]-tbm-Kn¡m-hp-¶-Xm-Wv.

6.1.5 Hcp amXrI t{]m{Kmw (A sample program)
]qÀ®-amb Hcp t{]m{Kmw \ap¡v ]cn-tim-[n¨v AXnsâ khn-ti-j-X-IÄ hni-Z-
ambn ]cn-N-b-s¸-Smw. Cu t{]m{Kmw kv{Io\nÂ Hcp hmNIw {]ZÀin-¸n-¡pw.

#include<iostream.h>

void main()

{

cout<<"Hello, Welcome to C++";

}

Xmsg ]d-bp¶ coXn-bnÂ Cu t{]m{Km-an\v Ggp hcn-I-fp-­v.

hcn 1.{]o t{]mkÊÀ \nÀtZiw  #include F¶Xv iostream.h F¶ slUÀ ̂ bens\
Cu t{]m{Kmapambn _Ôn¸n¡p¶p.

hcn 2.using name space std F¶ {]kvXm-h\ cout F¶ sFUâ n ̂ b-dns\ t{]m{Km-
anÂ e`y-am¡p-¶p.

hcn 3.t{]m{KmanÂ \nÀ_Ôambpw D­mbncnt¡­ sabn³ F¶ ^Mvjsâ
slUÀ

hcn 4.BZys¯ {_m¡äv ({) {]kvXmh\IÄ XpS§p¶p F¶p ImWn¡p¶p.
hcn 5.\mw t{]m{Kmw {]hÀ¯n-¸n-¡p-t¼mÄ Cu Hu«v]p«v {]kvXm-h\ {]hÀ¯n¨v

Hello, welcome to C++ F¶v tamWn-ä-dnÂ {]ZÀin-¸n-¡p-¶p. Cout  {]kvXm-h\
Cu t{]m{KmanÂ D]tbmKn¡p¶Xn\v iostream F¶v slUÀ ^bÂ
DÄs¸Sp¯n-bn-«p-­v.

hcn 6.return {]kvXm-h\ main() ^Mvjsâ {]hÀ¯\w Ah-km-\n-¸n-¡p-¶p. C u
{]kvXm-h\ main ̂ Mvjs\ kw_-Ôn-¨n-S-t¯mfw \nÀ_-Ô-a-Ã.

hcn 7.Ah-km\ {_m¡äv  (})  Cu t{]m{Kmw Ahkm\n¸n¨Xmbn kqNn¸n¡p¶p.
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6.2 t{]m{Kmw FgpXp¶Xn\pÅ amÀ¤ \nÀt±i§Ä
Hcp t{]m{Kmw tImUv bpàn-k-lhpw kv]jvShpw sXäp-IÄ s]s«¶v Is­-¯phm³
Ign-bp-¶-Xp-am-sW-¦nÂ AXv Hcp \Ã tkmgvkv tImUv Bbn-cn-¡pw. t{]m{Km-ap-IÄ
Fgp-Xp-t¼mÄ Nne coXnIÄ ]n´pScpIbmsW¦nÂ C u khn-ti-j-X-IÄ \ap¡v
A\p-`-h-th-Zy-am¡mw.
ssieo-]-c-amb t{]m{Km-ap-IÄ Fgp-Xp-¶-Xn-\pÅ Nne amÀ¤ \nÀt±-i-§Ä Cu `m-
K¯v NÀ¨ sN¿p¶p.
sFUâ n^bdpIÄ¡v tbmPn¨ t]cv \ÂIpI.
Hcp tPmen-¡m-csâ IngnhpIÄ¡ptijapff i¼fw \ap¡v IW-¡m-¡Ww F¶n-
cn¡s«. Xmsg ImWp¶ coXn-bnÂ \ap¡v tImUv sN¿m-hp-¶-Xm-Wv.
ChnsS A F¶Xv an¨ i¼fhpw b sam¯ i¼fhpw c BsI Ingnhpw BWv, F¶mÂ
Cu t]cpIÄ Ah-bpsS D]-tbm-Ks¯ {]Xn-^-en-¸n-¡p-¶n-Ã. CtX {]kvXmh\
Xmsg ]dbp¶ coXnbnembmÂ  IqSpXÂ hyà-ambncn¡pw.

Net_Slary=Gross_Slary-Deduction;

ChnsS thcnb_nfpIfpsS t]cpIÄ AhbpsS aqeyhpambn s]mcp¯apÅXpw
s]s«¶v HmÀ¯ncn¡m³ ]äp¶XpamWv. C u t]cp-IÄ Ah-bpsS Dt±-iys¯ {]Xn-
^-en-¸n-¡p-¶p.C¯cw t]cpIsf \yptamWnIv t]cp-IÄ (mnemonic names) F¶p
hnfn¡p¶p. t]cpIÄ kzoIcn¡pt¼mÄ Xmsg¸dbp¶ Imcy§Ä {i²n¡Ww.
1. thcnb_nfpIÄ, ^Mvj\pIÄ, s{]mko-U-dp-IÄ F¶nh¡v \Ã \yptamWnIv

t]cpIÄ XncsªSp¡mw.
DZm-l-cWw: avg_hgt, Roll_No, emp_code, Sum Of Digits, XpS-§nbh

2. _Ôs¸« thcn-b-_n-fpIÄ¡v \ne-hm-c-apÅ ]n³ hm¡pIfpw, ap³ hm¡p-Ifpw
D]tbmKn¡mw.
DZm-l-cWw: (aq¶v kwJy-IÄ¡m-bn) num1, num2, num3

3. t{]m{Kmansâ XpS¡¯nÂXs¶ Øncmw-K§Ä¡v t]cp-IÄ \ÂIpI.
DZm-l-cWw: const float PI = 3.14;

hyàhpw efn-Xhpamb {]tbm-K§Ä D]tbmKn¡pI
{]hÀ¯\kabw Ipdbv¡p¶Xn\mbn t{]m{Km-ap-I-fpsS emfnXyw \jvS-s¸-Sp-¯p¶
{]h-WX Nne Bfp-IÄ¡p­v. CXv Hgn-hm-t¡-­-Xm-Wv. Xmsg ]d-bp¶ DZm-l-
cWw ]cn-K-Wn-¡p-I. x s\ ysIm­v lcn¨v-In«p¶ inãw ImWp¶Xn\v  y=x-(x/n)*n;
F¶ {]kvXmh\ D]tbmKn¡mw. CtX Imcy¯n\mbn Xmsg ImWp¶ efn-Xhpw
kpµ-c-hp-amb tImUv D]-tbm-Kn-¡m-hp-¶-Xm-Wv.

y=x%n;

AXp sIm­v Hcp t{]m{Km-ans\ efn-Xhpw hyà-hp-am-¡p-¶-Xn\v efn-X-amb tImUp-
IÄ D]-tbm-Kn-¡p-¶-XmWv \Ã-Xv.
BhiyapÅnS¯v- IaâpIÄ D]-tbm-Kn-¡p-I.

Hcp t{]m{Km-ansâ apI-fnÂ hnh-cWw \ÂIp-¶-Xn\v Iaâp-IÄ hfsc {][m-\-s¸«
]¦v hln-¡p-¶p. Ahsb t{]m{Km-ap-Isf hni-Zo-I-cn-¡p-hm-\pÅ hcnI-fm-bn-«mWv
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t{]m{Km-an-\p-ÅnÂ Iq«n tNÀ¯n-cn-¡p-¶-Xv. Iss]-e-dp-IÄ Ahsb Ah-K-Wn-¡p-
¶p. C++ Â Iaâp-IÄ Fgp-Xp-¶-Xn\v c­p- amÀ¤-§-fp-­v.
Hähcn Iaâ v: "//' NnÓ-§-fmWv Hä-hcn Iaâp-IÄ Fgp-Xm-\mbn D]tbmKn¡p¶Xv.
Hcp hcnbnÂ // \v tijapÅ hmIy-§Ä IaâpIfmbn C++ Iss¼eÀ IW¡m¡p¶p.
JÞnI Iaâ v (multiline comment): /* \pw */ \pw CS-bnÂ FgpXp¶ F´n-s\-bpw
Iss¼eÀ Iaâ v Bbn IW¡m¡p¶p. Bb-Xn-\mÂ Hcp Iaâ nÂ F{X hcn-IÄ
thW-sa-¦nepw DÄs¸-Sp-¯mw. ]t£ t{]m{Km-anÂ Bhiyamb {]kvXm-h\IÄ
IaâpIfnÂ Bbn t]mIm-Xncn¡m³ {]tXyIw {i²nt¡­XmWv.
Iaâp-IÄ \ÂIp-t¼mÄ Xmsg ]dbp¶ Imcy§Ä {i²n¡Ww
• t{]m{Kmansâ XpS¡¯nepÅ IaâpIÄ t{]m{Kmansâ Dt±-iys¯ kw{K-ln-¡p-

¶-Xm-bn-cn-¡-Ww.
• Hmtcm thcnb_nfpw, Øncmw-Khpw {]Jym-]n-¡p-t¼mÄ Iaâp-IÄ D]-tbm-Kn¡pI.
• k¦oÀW-amb t{]m{Kmw L«-§Ä hniZoIcn¡p¶Xn\v IaâpIÄ D]tbmKn¡pI.
• t{]m{Kmw FgpXp¶ ka-b¯p Xs¶ IaâpIÄ DÄs¸-Sp-¯p-¶-XmWv \Ã-Xv.

• efn-Xhpw hyàhpambn IaâpIÄ FgpXpI.

Câtâjsâ BhiyIX
I¼yq-«À t{]m{Km-anw-KnÂ t{]m{Kmw LS\ hyà-am-¡p-¶-Xn\v tImUp-IÄ amÀPn-
\nÂ \n¶pw \nÝnX AI-e-¯nÂ Fgp-Xp¶ k{¼-Zm-b-ap-­v. CXns\ Câtâ-j³
F¶v ]d-bp-¶p. CXv {]kvXm-h-\-I-fpsS hmb\ kpK-a-am-¡p-Ibpw t{]m{Km-an\v hyàX
hcp-¯p-Ibpw sN¿p¶p.

CXv t{]m{Km-anse {]kvXm-h-\-IfpsS hnhn[ \ne-Isf kqNn-¸n-¡p-¶p.

Cu amÀ¤ \nÀt±-i-§fpsS D]-tbmKw ASp¯ `mK-¯pÅ t{]m{Km-ap-I-fnÂ \nco-
£n-¡m-hp-¶Xm-Wv.

6.3. thcn-b-_nfpI-Ä¡v {6.3. thcn-b-_nfpI-Ä¡v {6.3. thcn-b-_nfpI-Ä¡v {6.3. thcn-b-_nfpI-Ä¡v {6.3. thcn-b-_nfpI-Ä¡v {]m-cw-`-hn-e- \Â-IÂ ]m-cw-`-hn-e- \Â-IÂ ]m-cw-`-hn-e- \Â-IÂ ]m-cw-`-hn-e- \Â-IÂ ]m-cw-`-hn-e- \Â-IÂ (Veriable initialisation)

t h-cn-b-_n-fp-am-bn _-Ô-s¸« L aqeyw (hnem-kw), R aqeyw (DÅ-S-¡w) F¶-n§s\
c-­v hn-e-IÄ Ds­¶v `mKw 6.5Â \mw I­p. H-cp th-cn-b-_nÄ {]-Jym-]n-¡p-t¼mÄ
A-Xn-\m-bn hnem-k-t¯m-Sp-Iq-Snb H-cp sa½dn `mKw \o¡n sh¡p-¶p. F-´m-bn-
cn¡pw AXn-sâ DÅ-S¡w? AXv ]q-Pyw, iq-\yw, Ø-ew/ hnS-hv F-¶n-h-sbm¶pw B-
bn-cn-¡nÃ! th-cn-b-_nfpIÄ int Um-ä-bm-bn {]-Jym-]n-¡p-t¼mÄ th-cn-b-_n-fp-I-fp-sS
DÅ-S¡w AYhm R hmeyp F¶-Xv A\p-h-Z-\o-b-amb ]-cn-[n-¡v A-I-¯p-Å H-cp
]qÀ-®-kw-Jy B-bn-cn-¡pw. F¶-mÂ Cu kwJy {]h-Nn-¡m³ km-[yaÃ, FÃm-bn-
t¸mgpw Htc hne B-bn-cn-¡-W-sa¶panÃ. AXp-sIm-­v C-Xn-s\ KmÀ-t_-Pv hne
(garbage value) F¶-v hn-fn-¡p¶p. \mw th-cn-b-_n-fn-\v H-cp hn-e \Â-Ip-t¼mÄ A-Xn-
sâ ]-g-b hn-esb am-än ]pXnb hne B¡p¶p. th-cn-b-_n-fn-\v Iw-ss]-te-j³ k-
ab-t¯m t{]m-{Km-an-sâ {]-hÀ¯-\ (execution) k-a-bt¯m hn-e \Â-Im-hp¶-XmWv.
{]-Jym-]-\ k-a-b-¯pX-s¶ th-cn-b-_n-fn-\v hn-e \Â-Ip--¶Xn-\v {]mcw-` hn-e-\Â-IÂ



6. t{]m{KmanMv þ Hcp BapJw

169

(variable initialisation) F¶-p ]-d-bp¶-p. Cu hne Iss]Â ka-b¯v sa½-dn-bnÂ
kw`-cn-¡-s¸-Sp-¶p. CXn-\mbn A-sÊ-kv-saâv Hm-¸-td-äÀ D-]-tbm-Kn-¡p-¶p. Xmsg
sImSp¯n-cn-¡p¶Xp t]mse -c­p co-Xn-bnÂ C-Xv sN-¿m-hp-¶XmWv.

Data type variable = value

AsÃ-¦nÂ
  Data type variable (value)

xyz F-s¶m-cp th-cn-b-_nÄ {]-Jym-]n-¨v A-Xn-\v 120 F¶- hn-e \Â-Ip-¶Xn-\m-bn
Xmsg ]-d-bp¶- c-­v co-Xn-IÄ kzo-Im-cy-amWv.
int xyz=120;

int xyz (120); Cu c-­p {]kvXm-h-\-I-fpw xyz F¶ Câ n-PÀ thcn-
b-_nÄ {]Jym-]n¨v 120 F¶ hne Nn{Xw 6.3 Â ImWn-¨n-cn-
¡p¶-Xpt]mse kq£n-¡p-Ibpw sN¿p-¶p.

IqSp-XÂ D-Zm-l-c-W§Ä:

float val=0.12, b=5.234;

char k='A';

t{]m-{Km-an-sâ {]-hÀ-¯-\-k-a-b¯pw th-cn-b-_n-fp-IÄ-¡v {]m-cw-`-hn-e \Â-Im-hp--
¶XmWv. CXv ssU-\m-an-Iv {]m-cw-`hn-e \Â-IÂ F-¶v Adn-bs¸Sp¶p (dynamic
initialisation). Xmsg sImSp-¯n-cn-¡p¶ {]kvXm-h-\-I-fn-ep-ÅXp t]mse Hcp {]tbm-
Ks¯ thcn-b-_n-fn-te¡v Assk³ sN¿m³ Ign-bpw.

float product = x*y;

float interest = p*n*r/100.0;

H¶ma-s¯ {]-kv-Xm-h-\-bnÂ x, y F¶n-h {]hÀ¯\ ka-b¯v Kp-Wn-¨p- In-«p¶
^e-amWv product F¶- th-cnb-_n-fn-sâ {]mcw-` hn-e. c-­ma-t¯XnÂ p*n*r/100.0;
F--¶Xnsâ  ^eam-Wv, interest F-¶ th-cn-b-_n-fn-Â kw-`-cn-¡p¶-Xv.

ssU\m-anIv {]mcw`  hne-\ÂIp-t¼mÄ Assk³saâ v Hm¸-td-ä-dn\v h-e-Xp-h-i-¯p-
Å FÃm th-cn-b-_n-fp-Ifnepw km-[phm-b hn-e- D­m-bn-cn-¡-W-sa-¶Xv {i²n-¡p-I.
AsÃ-¦nÂ A{]-Xo-£nX ^e-§-Ä AXv krjvSn-¡p-w.

6.4. 6.4. 6.4. 6.4. 6.4. Const- B-Ivkkv- tam-Un-^bÀB-Ivkkv- tam-Un-^bÀB-Ivkkv- tam-Un-^bÀB-Ivkkv- tam-Un-^bÀB-Ivkkv- tam-Un-^bÀ
kw-Jy Øn-cmw-K-§Ä D-]-tbm-Kn-¡p--Xn-t\-¡mÄ \Ã co-Xn A-h-bp-sS {]-Xo-I-§Ä D-
]-tbm-Kn-¡p--¶XmWv. D-Zm-l-c-W-ambn 3.14 A-sÃ-¦nÂ 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
{]XoImßI ØncmwKw \nÀan-¡p-t¼mÄ B th-cn-b-_n-fn-sâ hn-e {]-hÀ-¯-\- k-
ab-¯v am-äw h-cp-¯m³ I-gn-bm-¯-Xm-bn-Xo-cp¶p. Xm-sg sIm-Sp-¯-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 \ÂIÂ
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Pi F-¶ Zimw-i-kwJym h-cn-b-_n-fn\v 3.14 F-¶ {]m-cw-`hn-e \Â-In-bn-cn-¡p¶p. Pi
F-¶-Xn-sâ aqeyw t{]m-{Km-an-sâ {]-hÀ-¯-\- k-ab-¯v am-äw h-cp-¯m-hp-¶XmWv.
Cu {]Jym-]-\s¯ Xm-sg-]-d-bp¶- co-Xn-bnÂ \mw ]-cn-jvI-cn-¨mÂ Pi bpsS hne
t{]m{Km-ansâ {]hÀ¯-\-k-abw apgp-h³ Ønc-am-bn-cn-¡mw.

const float pi=3.14;
C-Xn-sâ hne ]n-¶o-Sv am-äw h-cp-¯m³ km-[yaÃ. th-cn-b-_n-fnÂ aqey-§Ä tcJ-¸-
Sp-¯m\pw Xncn-s¨-Sp-¡m-\pÅ Ah-Imiw (read/write accessibility) ]-cn-jv-I-cn-¨v Xncn-
s¨-Sp-¡pI F-¶Xv am-{X-am-¡n am-äp¶p. A-Xn-\mÂ const F¶-Xv H-cp B-Iv-kkv tam-
Un-^-bÀ Bbn {]hÀ¯n-¡p-¶p.

6.5 ssS-¸v tam-Un-^-b-dpIÄ 6.5 ssS-¸v tam-Un-^-b-dpIÄ 6.5 ssS-¸v tam-Un-^-b-dpIÄ 6.5 ssS-¸v tam-Un-^-b-dpIÄ 6.5 ssS-¸v tam-Un-^-b-dpIÄ (Type modifiers)
hym]vXn hÀ²n-¸n¨p sIm­v A[nI km[-\-§Ä DÄs¸-Sp-¯m-hp¶ Xc-¯n-epÅ
bm{Xm _mKp-IÄ \n§Ä I­n-«pt­m? km[m-c-W-bmbn \½Ä C u A[nI Øew
D]-tbm-Kn-¡md-n-Ã. _mKnÄ LSn-¸n-¨n-«pÅ kn_v Ah-bpsS hym]vXn IqSp--¶Xnt\m
Ipd-bv¡p--¶Xnt\m \s½ klm-bn-¡p¶-p.  AÂ¸w hen¸w IqSn-btXm Ipd-ªtXm
Bb Umä DÄs¡m-Åm-hp¶ Umä C\-§-Ä C++epw \ap¡v Bh-iy-am-Wv. A-Xn-
\pÅ C++se kw-hn-[m-\-amWv Umäm ssS¸v tamUn-s^b-dp-IÄ (type modifiers). Ch
C++Â Umä C\-§fpsS h-en¸w (size), ]cn[n (range), Zimw-i-¯n-\p-ti-j-ap-Å kw-
Jy-bp-sS h-en-¸w (precision) F¶n-h {I-ao-I-cn-¡m³ D]-tbm-Kn-¡p¶p. thcn-b-_nÄ
{]Jym-]-\-¯nÂ Umäm C\-¯nsâ t]cn\v ap³]mbn tamUn-s^-b-dp-IÄ tNÀ¡p-
¶p. AXpsIm­v Hcp Umäm C\-¯n\v A\p-h-Zn-¨n-cn-¡p¶ Øehpw Umä-bpsS
NnÓhpw amäw hcp¯n hne-I-fpsS ]cn[n hyXym-k-s¸-Sp-¯m³ A\p-h-Zn-¡p¶p.
signed, unsigned, long, short F¶-n-h-bm-Wv {]-[m-\-s¸« tam-Un-^-b-dpIÄ.

Umä C\-§-fpsS icn-bmb hen¸w \n§Ä 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 \ÂIp-¶p.

• Hcp double Umä C\-¯n\v Gähpw Ipd-ªXv float Umä C\-¯nsâ hen¸w
D­m-I-Ww.

• Hcp long double \v Gähpw Ipd-ªXv double Umä C\¯n-sâ-sb-¦nepw hen-¸-ap-
Å-Xm-bn-cn-¡pw.

Hmtcm Umä C\§fpw A-h-bp-sS tam-Un-^-b-dp-Ifpw tS_nÄ 6.1 Â ImWn-¨n-cn-
¡p¶p. ( GCC Iss¼-e-dns\ ASn-Øm-\-am-¡n)

tkm^vävshbÀ hnI-kn-¸n-¡p-t¼mÄ henb t{]m{Km-ap-IÄ hnI-kn-¸n-¡p-¶Xv kwbpà
kwcw-`-§-fm-bn-«mWv. Htc t{]m{Km-ansâ ]e ̀ mK-§-fnÂ [mcmfw Bfp-IÄ tPmen sN¿p-
¶p-­mIpw AhÀ Htc thcn-b-_nÄ ]¦p-sh-¡p¶p­m-Imw. C¯cw kµÀ`-§-fnÂ
HcmÄ thcn-b-_n-fnsâ DÅ-S-¡-¯nÂ hcp-¯p¶ amäw asäm-cmÄ X¿m-dm-¡p¶ tImUns\

tZmj-I-c-ambn _m[n-t¨¡mw. ChnsS aäp-Å-h-cpsS {]hÀ¯n thcn-b-_n-fnsâ DÅ-S-¡s¯ _m[n-
¡msX t\m¡-Ww. const D]-tbm-Kn¨v sIm­v CXv sN¿m³ Ign-bpw.
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char

short int
(short )
int

long  int
(long )

float

double

long
double

]«nI 6.1: Umä C\-§fpw 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
unsigne d: 0 to 4294967295

signed : -2147483648 to 2147483647
unsigne d: 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 IqSpXÂ Hm¸tdädpIÄ6.6 IqSpXÂ Hm¸tdädpIÄ6.6 IqSpXÂ Hm¸tdädpIÄ6.6 IqSpXÂ Hm¸tdädpIÄ6.6 IqSpXÂ Hm¸tdädpIÄ
km[mcWbbn D]tbmKn¡p¶ C++ Hm¸tdädpIÄ \½Ä NÀ¨ sNbvXp Ignªp.
t{]m{KmapIsf HXp¡apÅXm¡p¶Xn\v DXIp¶ coXnbnepÅ Nne {]tXyI
Hm¸tdädpIÄ C++Â D­v. Ch c­v Hm¸tdj\pIsf Iq«ntbmPn¸n¡p¶p.
Assk³saâ v Hm¸tdj\pw Acn¯saänIv Hm¸tdj\pw Iq«ntbmPn¸n¡p¶p.
GXm\pw NneXp am{Xw \½Ä ChnsS NÀ¨ sN¿p¶p. Acn¯saänIv Assk³saâ v,
C³{Insaâ v, Un{Insaâv F¶o Hm¸tdädpIÄ Nne DZmlcW§fmWv.

6.6.1 A-cn-Xvsa-än-Iv A-ssk³-saâv Hm-¸-td-ä-dpIÄ

e-fn-X-am-b Hcp A-cn-Xvam-än-Iv {]kvXm-h\ Npcp¡n kqNn-¸n-¡m³ A-cn-¯am-än-Iv hne-
\ÂIÂ Hm-¸-td-äÀ D-]-tbm-Kn-¡p¶p. DZmlc-W-¯n\v a = a +10 F¶Xv a + = 10 F-
¶pw F-gp-Xmw. ChnsS + = F¶Xv Acn-Xvam-än-Iv hne-\eÂIÂ Hm-¸-td-äÀ BWv.
Cu co-Xn FÃm A-cn-Xvam-än-Iv Hm¸tdä-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-än-Iv -hne-\ÂIÂ

Um-ä C\-§Ä F§s\ hyXym-k-s¸-«n-cn-¡p¶p F¶v \n§Ä¡v Adnbp--¶Xn-
\pÅ DZm-l-c-W-§-fmWv tS_nÄ 6.1 Â sImSp-¯n-cn-¡p¶--Xv. CXn-epÅ ]e
hne-Ifpw \n§-fpsS I¼yq-«-dnÂ hyXykvX-am-bn-cn¡mw
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Hm-¸-d-ä-dp-I-fm-Wv. C++ Npcp-s¡-gp-
¯p-IÄ (short hands) F¶-p-Iq-Sn
Ch A-dn-b-s¸-Sp¶p. Ch-sbÃmw
Xs¶ ss_\-dn- Hm¸-tdä-dp-I-fm-Wv.
Ch-bpsS H¶m-as¯ Hm¸-dmâv
Ft¸mgpw Hcp thcn-b-_nÄ Xs¶-
bm-bn-cn-¡Ww. k¦-e-\w, hne-
\ÂIÂ F¶o {]hÀ¯-\-§Ä
km[m-cW coXn-tb-¡mÄ thK-
¯nÂ sN¿p-¶-Xn-\mbn C u Hm¸-
td-ä-dp-IÄ D]-tbm-Kn-¡p-¶p.

6.6.2 C³-{In-aâ v (++) Un-{In-aâv (þþ) Hm-¸-td-ä-dpIÄ

C++se c­p {]-tXy-I- Hm-¸-td-ä-dp-I-fm-Wv C³-{In-saâv, Un-{In-saâv Hm-¸-td-ä-dpIÄ.
C-h bq\dn Hm-¸-td-ä-dp-I-fmWv. Ah-bpsS Hm-¸-dmâv th-cn-b-_nÄ B-bn-cn-¡Ww.tkm-
gv-kv tIm-Uv kw-£n-]v-X-am-¡m³ Cu Hm¸-td-ä-dp-IÄ k-lm-bn-¡pw.

C³-{Inaâ v Hm-¸-td-äÀ: (++) H-cp Cân-PÀ th-cn-b-_n-fn-sâ DÅ-S-¡s¯ H¶-p hÀ-²n-
¸n-¡m³ C u Hm-¸-td-äÀ D-]-tbm-Kn-¡p-¶p. ++x {]oC³{In-saâ v (pre increment), x++
t]mÌvC³{In-saâ v (post increment) F-¶n§-s\ CXns\ c-­p co-Xn-bnÂ F-gp-Xmw.
C-Xv x=x+1 A-sÃ-¦nÂ x+=1 F-¶Xn\p Xpey-am-Wv.

Un{In-saâ v Hm¸-td-äÀ: C³{In-saâ v Hm¸-td-ä-dnsâ t\Àhn]-coXamb Un{In-saâv
Hm¸-td-äÀ Cân-PÀ thcn-b-_n-fnsâ DÅ-S-¡s¯ Ipd-¡p¶-p. ---x, x- F¶n-§s\
Cu C³{In-saâ v/Un{In-saâv {]hÀ¯-\-§-fpsS Hm¸-td-ädpw c-­p co-Xn-bn-Â D]-
tbm-Kn-¡mw. CXv x=x-1 A-sÃ-¦nÂ x-=1 F¶-Xn\v Xqey-am-Wv.

Cu Hm¸-td-ä-dpI-fpsS c­v coXn-bn-epÅ D]-tbm-K-§sf C³{In-saâv/Un{In-saâv
{]hÀ¯-\-§-fpsS {]n-^nIv-kv cq]-sa¶pw, t]m-kv-äv-^n-Iv-kv cq]-sa¶pw F¶v hnfn-
¡p-¶p.

c-­p co-Xn-Ifpw Hm-¸-dmânÂ H-tc amäam-Wv hcp¯p-¶Xv F-¦nepw a-äv Hm-¸-td-ä-dp-I-
fp-sS Iq-sS D-]-tbm-Kn-¡p-t¼mÄ Ch-bpsS {]-hÀ-¯-\ co-Xn hy-Xy-kv-X-am-bn-cn-¡pw.

C³-{Inaâ v/ Un-{In-aâv Hm¸-td-ä-dp-I-fpsS {]o^nIvkv cq]w: {]o-^n-Iv-kv co-Xn-bnÂ
Hm-¸-tdäÀ Hm-¸-dmân-sâ ap³-]m-bn-cn¡pw F-gp-Xp-I. C-hn-sS C³-{In-saâv / Un-{In-
saâ vBZyw sN-¿p-Ibpw A-§-s\ In-«p¶- aqeyw aäv Hm-¸-td-j-\p-IÄ-¡v D-]-tbm-Kn-
¡p-Ibpw sN-¿pw. AXp-sIm-­v Cu coXnsb amäp-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-fpIÄ ]cn-K-Wn¡pI. AhbnÂ a, bpsS hne 10 Dw b bpsS
hne 5 Dw BWv. C=++a F¶- {]-kv-Xm-h-\-bnÂ 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 hÀ-²n-¨v 11 B-Ipw. C u

X += 10
X -= 10

X *= 10
X /= 10
X %= 10

AcnXv-sa-änIv Xpeyamb Acn-Xv-saänIv
Assk³saâ v Hm¸-td-j³

Hm¸-td-j³

X = X + 10
X = X - 10

X = X *+ 10
X = X / 10
X = X % 10

]-«n-I 6.2: C++Hm¸-tdädpI-fpsS ap³K-W\m{Iaw.
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IqSnb aq-ey-am-Wv c¡v \Â-Ip¶-Xv. AXp-sIm-­mWv c­n\pw Htc hne e`n-¡p-¶Xv.
AXp-t]m-se Xs¶ d= --b F-¶XnÂ d bp-sSbpw b bp-sSbpw aq-eyw 4 B-Ipw.

C³-{Inaâ v/Un-{In-saâv Hm¸-td-ä-dp-If-psS t]mÌv ^nIvkv cq]w: t]m-kv-äv-^n-Iv-kv
co-Xn-bnÂ C³-{Inaâv /Un-{Inaâv Hm-¸-td-j³ \-S-¯p-t¼mÄ Hm-¸-tdäÀ Hm-¸-dmân-\p-
ti-j-am-Wv F-gp-Xp-I. thcn-b-_n-fn-sâ \n-e-hn-ep-Å hn-ebm-Wv aäv Hm-¸-td-j-\p-IÄ-
¡v D-]-tbm-Kn-¡p-I. A-Xn-\p-ti-jw aqeyw hÀ-²n-¸n-¡p-Itbm Ip-dbv-¡p-Itbm sN-
¿pw. A-Xn-\mÂ Cu co-Xn-sb D-]-tbm-Kn¡p-I, ]n¶-o-Sv am-äpI (use, then change)
F¶p hnfn¡p¶p.

ap-I-fnÂ sIm-Sp-¯ D-Zm-lc-Ww AtX XpS¡ -hn-e-IÄ D-]-tbm-Kn-¨v \n-co-£n-¡p-
t¼mÄ c = a++ F¶- {]-tbm-K-¯nÂ abp-sS a-qeyw 11, c bpsS aqeyw 10 F¶v e`n-
¡pw. ChnsS a bp-sS a-qeyw c ¡v \ÂIp-Ibpw AXn\v tijw a bp-sS a-qeyw H¶v hÀ-
²n-¸n-¡pIbpw sN¿p-¶p. AXm-bXv -a bp-sS a-qeyw hÀ²n-¸n¡p¶-Xn-\v ap³-]pXs¶
c ¡v B hne \Â-Ip-¶p. AXp-t]mse d = bþ þ F¶- - {]-hÀ-¯-\¯n\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-ä-dp-I-fp-sS ap³-K-W-\m-{Iaw

]-eXcw Hm-¸-td-ä-dp-IÄ H-cp {]-tbm-K-¯nÂ D-]-tbm-Kn-¡p-t¼mÄ GXv {Ia-¯n-emWv
B {Inb-IÄ sNt¿­-Xv F¶-v A-dn-tb-­-Xp­v. C++ Â A-h-bp-sS ap³-K-W-\m-{I-
aw F-§-s\-bm-sW-¶v t\m-¡mw. hnhn-[ Hm-¸-td-ä-dp-IÄ D-]-tbm-Kn-¡p¶- H-cp {]-tbm-
K-¯nÂ Bh-c-W Nn-Ó-¯n-\m-Wv BZy ]-cn-K-W-\. ( ) B-h-c-W Nn-Ów C-sÃ-¦nÂ
ap³-\n-Ý-bn-¨-{]-Im-c-ap-Å H-cp ap³-K-W-\m-{I-a-¯n-em-Wv Ah hne-bn-cp-¯-s¸-SpI.
Hm¸-td-ä-dp-I-fpsS Cu ap³-K-W-\m-{I-aw ]-«n-I 6.3 Â \ÂInbn-cn-¡p¶p. H-cp {]tbm-
K-¯nÂ ap³-K-W-\m-{I-a-¯nÂ H-tc Øm-\w h-cp-¶ Hm-¸-td-ä-dp-IÄ D-s­-¦nÂ A-h
an¡-hmdpw C-S-¯p-\n-¶v h-e-t¯-¡v F¶- co-Xn-bn-em-Wv {]-hÀ-¯n¡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-t¼mÄ x sâ hn-e 21 B-bn-cn-¡pw. C-hn-sS
* (Kp-W\¯n)\v +(k¦-e\w), þ(hyhI- -e\w) F¶-n-h-tb-¡mÄ ap³-K-W-\-bp-Å-Xn-
\mÂ b, c F¶-o th-cn-b-_n-fp-IÄ X-½nÂ Kp-Wn-¨-tij-ta AXnsâ ̂ ew a tbmsSm¸w
Iq«n-tNÀ¡q. B In-«p¶- D-¯-c-¯nÂ \n-¶p-w d Ip-d¨mÂ A´n-a-^ew e`y-am-Ipw.
A§-s\ In-«p¶- D-¯-cw x\v \Â-Ip¶p. t{]m-{Km-adp-sS Bh-iym-\p-k-cWw {]tbm-
K-¯nse Hm¸-td-ä-dp-I-fpsS ap³-K-W-\m-{I-aw am-äp-¶Xn-\m-bn ( ) (B-h-c-W-NnÓw) D-
]-tbm-Kn-¨mÂ a-Xn-bm-Ipw. DZmlc-W-¯n\v a=5, b=4, c=3, d=2 F-¶mbmÂ a+b-c*d
F-¶Xnsâ D-¯-cw 3 B-bn-cn-¡pw. t{]m-{Km-aÀ-¡v BZyw hyhI-e\w, ]n¶oSv k¦-
e\w, Kp-W\w F¶ {I-a-¯nÂ sN¿-Wsa¦nÂ A-Xn-\m-bn i-cnbm-b co-Xn-bnÂ
Bh-c-W Nn-Ó-§Ä D-]-tbm-Kn-¨v (a+(b-c))*d F¶-v Fgp-XWw. CXnsâ D-¯-cw 12
B-bn-cn-¡pw. ap³K-W-\m-{Iaw amäp--Xn-\mbn [], {}  C¯-cw B-h-c-W-Nn-Ó-§Ä D-]-
tbm-Kn-¡m³ km-[n-¡nÃ.
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6.7 C\w am-äÂ6.7 C\w am-äÂ6.7 C\w am-äÂ6.7 C\w am-äÂ6.7 C\w am-äÂ (Type conversion)
]qÀ-®-kw-Jy ]Z{]-tbmKw, Zimw-i-kwJym ]Z{]-tbm-Kw F-¶n§-s\ c-­vX-cw
Acn-Xvsa-änIv ]Z{]-tbm-K-§Ä Ds­¶v \mw ap¼v NÀ¨ sNbvXp-h-tÃm. Ch c­nepw
Acn-Xvam-änIv Hm¸-td-j-\nÂ DÄs¸-«n-cn-¡p¶ Hm¸-dmâp-IÄ Htc Umäm C\¯n-ep-
Å-h-bm-Wv. F¶mÂ hy-Xy-kv-X C\w kwJy-IÄ D-]-tbm-Kn-t¡-­- kml-N-cy-§fpw
D­mImw. D-Zm-l-c-W-ambn C++ Â ]qÀ-®-kw-Jym ]Z{]-tbm-Kw 5/2, F-¶Xv 2 F¶
^ew X-cp-t¼mÄ Zimw-i-kwJym ]Z{]-tbm-K-am-b 5.0/2.0 F¶-Xv 2.5 F¶ ^ew
Xcp¶-p. ]s£ 5/2.0, AsÃ-¦nÂ 5.0/2 F¶nh-bpsS D¯cw F´m-bn-cn¡pw? C\w
amäÂ coXn-bmWv Cu kml-N-cy-¯nÂ D]-tbm-Kn-t¡­n hcp-I. Hcp Hm-¸-dmâ n-sâ
Umäm C\w a-säm¶n-te¡v amäp-I-bmWv sNt¿-­Xv. C-Xn-s\ C\w amäÂ F¶v ]d-
bmw. CXv B´-cnI C\w amäÂ, _m-lyC\w am-äÂ F¶-n§s\ c-­p co-Xn-bnÂ
sN-¿mw.
6.7.1 B-´cn-I C\w amäÂ  (implicit type conversion/ type promotion):
B-´cn-I C\w am-äÂ C++ Iss¼-eÀ B´-cn-I-ambn sN-¿p¶-XmWv. hy-Xy-ØXcw
Umä D-Å H-cp ]Z{]-tbm-K-¯nÂ C++ Ip-d-ª h-en-¸-¯n-ep-Å Hm-¸-dmân-s\ Iq-Sp-
XÂ h-ep-¸-ap-Å-Xn-sâ Umäm C\-am-¡n am-äp¶p. A-Xmb-Xv FÃm-bv-t¸mgpw sN-dn-b-
Xn-s\ h-ep-Xm¡p-I am-{X-am-Wv sN-¿p¶-Xv. B-b-Xn-\mÂ C-Xn-s\ ssS-¸v {]-tam-j³
F¶pw ]-d-bp¶-p. Umä- C\-§Ä hen-¸-¯nsâ  Ah-tcm-lW {Ia-¯nÂ Xmsg ]d-
bp¶ coXn-bn-em-bn-cn-¡pw.
long double, double, float, unsigned long, long int, unsigned int short in

^e¯nsâ Umäm C\w hen-b Hm-¸-dmâ n-sâ Umäm C\am-bn-cn-¡pw. DZm-l-c-W-
ambn 5/2*3+2.5 F¶- {]-tbm-K-¯n-sâ ^ew 8.5 B-Wv. CXv F-§n-s\ e-`n-¡p-¶p
F¶v t\m-¡mw.

]-«n-I 6.3: Hm¸-tdädpI-fpsS ap³K-W\m{Iaw.

ap³K-W\ {]hÀ¯-\-§Ä

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), !=  (XpeyaÃ)

7 && (temPn¡Â AND)

8 ||  (temPn¡Â  OR)

9 ? :  (I­o-j-WÂ {]tbmKw)

10 = (Assk³saâ v Hm¸-td-äÀ), *= , /= , %=, +=, -=  (Acn-Xvsa-änIv Assk³saâv
Hm¸-td-ädpIÄ)

11 ,  (Aev]-hn-cmaw)
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L«w  1: 5/2 ®®®®®  2 ]qÀ-®-kw-Jy-bp-sS lc-Ww

L«w  2: 2*3 ®®®®®  6 ]qÀ-®-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-äp¶p).
6.7.2: _m-lyC\w-amäÂ (explicit type conversion type casting):
B´-cnI Umäm C\w amäe-nÂ \n¶pw hyXy-kvX-ambn Nne kml-N-cy§fnÂ Nne-
t{]m-{Km-aÀ X-s¶ ^e¯nsâ Um-ä- C\w Xocp-am-\n-t¡-­-Xmbn hcpw. A§-s\ h-
cp-t¼mÄ t{]m{Km-aÀ Xs¶ Um-ä  C\w B-h-c-W Nn-Ó-¯nÂ Hm¸-dmânsâ C-S-Xp-
h-i--¯m-bn \Â-IWw. C-Xv C\w am-äm³ D-]-I-cn-¡p¶p. Cu co-Xn-bnÂ t{]m-{Km-aÀ
Xs¶ Bh-iy-amb C\¯n-te¡v Um-ä-sb C\w amäp¶-Xn-s\ _m-lyC\w am-äÂ
AYhm ssS¸v ImÌnwKv F-¶p ]-d-bp¶p. km-[m-c-W-bm-bn ]Z{]-tbm-K-¯nse th-
cn-b-_n-fp-I-fp-sS C\w am-ä-¯n-\m-Wv C-Xv D-]-tbm-Kn-¡p-¶Xv. IqSp-XÂ DZm-l-c-W-
§Ä `mKw 6.9.2 Â NÀ¨ sN¿mw.
C\w A\ptbmPys¸Sp¯Â
Hcp hne \ÂIÂ {]kvXmh\ \S¸nem¡pt¼mÄ RHS {]tbm-K¯nsâ Umä C\w
LHS thcn-b_nfnÂ \n¶pw hyXykvXamImw, AXn\v c­v km[yXIfp­v. LHS-
epÅ thcnb_nfnsâ Umä C\¯nsâ hen¸w  RHS epÅ thcnb_nÄ AsÃ¦nÂ
]Z{]tbm-K¯nteXnt\¡mfpw IqSpXemImw. C u kmlNcy-¯nÂ,  RHS se
aqey¯nsâ Umä C\w LHS-se thcnb_nfnte¡v DbÀ¯s¸Sp¶XmWv (ssS¸v
s{]mtamj³). Xmsg-bpÅ tImUv iIew ]cnKWn¡pI:

int a=5, b=2;

float p, q;

p = b;

q = a / p;

ChnsS b bpsS Umä C\w ssS¸v s{]mtamj\neqsS float B¡n amäpIbpw 2.0
F¶Xv  p bnÂ kq£n¡pIbpw sN¿p¶p. q=a/p F¶ {]kvXmh\bnÂ a bpsS
UmämC\w ssS¸v s{]mtamj³ sNbvXpIgnbpt¼mÄ D¯cw 2.5 F¶v  e`n¡pIbpw
q bnÂ kq£nbv¡s¸SpIbpw sN¿pw.
LHS sâ Umäm-C-\¯nsâ hen¸w  RHS tâXnt\¡mÄ Ipdhmbncn¡mw F¶XmWv
c­m-as¯ km[yX. RHS sâ hne (truncate) Npcp¡n LHS \p A\pbtbm-Py-am¡p¶p.
Xmsg-bpÅ 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-¯nsâ hne
ImWp-t¼mÄ 10.4 F¶v e`n¡p¶p. F¶mÂ q int C\¯nÂs¸«-Xn-\mÂ 10 am{Xta
AXnÂ kq£n¡q. Hm¸-td-ä-dp-I-fpsS Umä C\-§fnÂ tNÀ¨bnÃmsX hcp-t¼mÄ
B{K-ln-¡p¶ ̂ ew e`n-¡p-¶-Xn-\mbn t{]m{KmaÀ¡v _mly-C\w amäÂ coXn {]tbm-
Kn-¡m-hp-\-\-Xm-Wv.
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Câ-tâ-j³

Multiline comment

Single line comment

Xmsgs¡mSp¯ncn-¡p¶ t{]m{Kmw iIew {i²n¡pI.
int p=5, q=2;

float x, y;

x = p/q;

y = (x+p)/q;

apIfnse tImUv iIew {]hÀ¯n¨p Ignbpt¼mÄ x sâ hne  2.0 , y bpsS hne 3.5
Bbn-cn-¡pw. p/q F¶ ]Z-{]-tbmKw Hcp ]qÀ®kwJym ]Z-{]-tbmKw BbXn\mÂ
AXnsâ ^e-ambn 2 e`n-¡p-Ibpw, ^vtfm«nwKv t]mbnâv hnebmbn x Â kw`cn-¡-
s¸SpIbpw sN¿p¶p. X+p {_m¡än\I¯v BbXn\mÂ ap³KW\ e`n¡p¶p . xsâ
C\w float BbXn\mÂ  p ssS¸v {]tamj³ sN¿pIbpw ̂ ew 7.0 F¶v e`n¡pIbpw
sN-¿pw. ]n¶oSv 7.0 lc-W-{In-b-bpsS H¶mas¯ Hms¸dâv B¡n lcW{Inb
\S¯p¶p q  s\ float B¡n amän ^ew 3.5 F¶v e`n¡pIbpw sN¿p¶p. \ap¡v
p /q sâ ̂ ew Zim-i-kw-Jy-bmbn x Â kw`cn¡p¶Xn\v ssS¸v ImÌnMv D]tbmKn¨v
Xmsg¸dbp¶ coXnbnÂ {]kvXmh\ amän FgpXmhp¶XmWv.

x=(float)p/q; or x=p/(float)q;

t{]m{KmapIÄ
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

Câtâj³ D]tbmKn¨pÅ IqSpXÂ DZmlcW§Ä A[ymbw 7 Â
\ÂInbncn¡p¶p.t{]m{Kmw 6.2 c­v kwJyIÄ C³]p«mbn kzoIcn¨v AhbpsS
XpI {]ZÀin¸n¡p¶p. C u t{]m{KmanÂ A[ymbw A©nÂ ]Tn¨ {]kvXmh\IÄ
D]tbmKn¨ncn¡p¶p.
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t{]m{Kmw 6.2: c­v ]qÀ®kwJyIfpsS XpI I­p]nSn¡m³

#i nclude <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 asämcp {]iv\w ]cnKWn¡mw.   Hcp Ip«nbv¡v aq¶v XpSÀaqey
{]hÀ¯\§fnÂ e`n¨ kvtImdpIÄ \ÂInbncn¡p¶p. IqSnb kvtImÀ 20 BWv.
icmicn kvtImÀ I­p]nSn¡pI.

t{]m{Kmw 6.3 : aq¶p CE kvtImdpIfpsS icmicn Is­¯m³

#incl ude <iostream>
using namespace std;

int main()

{

int score_1, score_2, score_3;

bqkÀ \ÂIp¶ Umä
kvt]bvkv D]tbmKn¨v
thÀXncn¨ncn¡p¶p

\ap¡p s N¿mw

5.2, 2.7 XpS§nb hyXykvX C³]p«pIÄ D]tbmKn¨v t{]m{Kmw 6.2 d¬ sN¿pI.
icnbmb D¯cw e`n¡p¶pt­m F¶v ]cntim[n¡pI. CsÃ¦nÂ Iq«pImcpambn
NÀ¨ sNbvXv {]iv\ ]cnlmcw Is­¯pI.
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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 = (scor e_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\pÅ FIvkv{]j³ Asskaâ v Hm¸tdädn (=) sâ heXp ̀ mK¯p
\ÂInbncn¡p¶p. C u FIvkv{]j\nÂ c­v + Hm¸tdädpIfpw Hcp / D­v. / Hm¸-
tdäÀ + Hm¸tdädnt\¡mÄ ap³KW\ DÅXmbXn\mÂ XpI ImWp¶ {]hÀ-¯\w
{_m¡än\pÅnÂ \ÂInbncn¡p¶p. XpI ImWp¶Xn\pÅ Hm¸dâpIsfÃmw int
Umäm Xc¯nepÅXmbXn\mÂ ^ehpw Câ nPÀ Xs¶bmbncn¡pw.  Cu Câ nP-
dns\ aq¶v sIm­v lcn¡pt¼mÄ ^ew ho­pw CâPÀ Xs¶bmbncn¡pw. AXp-
sIm­v t{]m{Kmw 6.3 sâ Hu«v]p«v 18 Bbncn¡pw. CXv IrXyaÃ. BbXn\mÂ
lcn¡m³ th­n ^vtfm«nwKv t]mbnâ v kwJybmb 3.0 D]tbmKn¨ncn¡p¶p.
A§s\ Câ nPÀ ^vtfm«nwKv Xcambn DbÀ¯s¸SpIbpw IrXyamb D¯cw
e`n¡pIbpw sN¿p¶p.

Hcp hr¯¯nsâ Bcw \ÂInsb¶ncn¡s«. F§s\bmWv hnkvXoÀ®hpw
Npäfhpw I­p]nSn¡p¶Xv? hnkvXoÀ®w ImWm\pÅ kq{XhmIyw 

p

r2 Dw Npäfhv
ImWm\pÅ kq{XhmIyw 2

p

r BWtÃm (

p

=3.14). t{]m{Kmw 6.4 Cu {]iv\w
\nÀ²mcWw sN¿p¶p.

t{]m{Kmw 6.4 : Hcp hr¯¯nsâ hnkvXoÀWhpw Npäfhpw Is­¯m³

#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 sâ Ahkm\s¯ c­v Hu«v]p«pIÄ hyXykvX sse\pIfnÂ
{]ZÀin¸n¡p¶p. CXn\p ImcWw FkvtI¸v knIz³kv IymcIvSdmb '\n'
D]tbmKn¨XmWv.

ASp¯Xmbn \ap¡v km[mcW ]eni ImWp¶Xn\pÅ Hcp t{]m{Kmw X¿mdm¡mw.
{]n³kn¸Â Fau­v, sdbväv Hm^v C³{SÌv, ]ocnUv F¶nh CXnse C³]p-
«pIfmsW¶v \n§Ä¡dnbmatÃm.

t{]m{Kmw 6.5 : km[mcW ]eni Is­¯m³

#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\s¯ {]kvXmh\ A©v hcnIfnte¡v ]SÀ¶ncn¡p¶p.
CXv Hcp {]kvXmh\bmWv. CXn\nSbnÂ skantImf³ D]tbmKn¨n«nÃmsb¶v
{i²n¡pI. t{]m{Kmw {]hÀ¯n¡pt¼mÄ ^ew tamWn«dnsâ sdkeqj³
A\pkcn¨v c­v hyXykvX hcnIfnÂ {]ZÀin¸n¡s¸Sm³ km[yXbp­v.

t{]m{Kmw 6.6 Hcp I¬thÀj³ {]iv\amWv. ChnsS Un{Kn skÂjyknepÅ Xm]w
^mc³ loänte¡v amäp¶p.

t{]m{Kmw 6.6 : skÂjyknepÅ Xm]w ^mc³ loänte¡v amäm³

#inc lude <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 X¯peyamb ASCII tImUv D­v. CXv
Câ nPÀ tImUmWv. X¶ncn¡p¶ IymcIvSdnsâ ASCII tImUv I­p]nSn¡m³
\ap¡v Hcp t{]m{Kmw FgpXmw.

t{]m{Kmw 6.7 :  IymcIvSdnsâ ASCII  tImUv Is­¯m³

#in clude <iostream>
using namespace std;
int main()
{

char ch;
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 ]T\ t\«§Ä

Cu A[ym-b-¯nÂ ]qÀ¯n-I-c-W-t¯msS ]Tn-Xm-hn\v
$ Umä ssS¸v tamUn^bdpIÄ XncsªSp¡m³ km[n¡p¶p.
$ hnhn[ Hm¸tdädpIÄ D]tbmKn¡m³ Ignbp¶p.
$ I/O Hm¸tdj\pIÄ \S¯m³ I gnbp¶p.
$ C++ t{]m{Kmansâ LS\ Xncn¨dnbp¶p.
$ t{]m{Kmw FgpXpt¼mÄ {i²nt¡­ amÀ¤ \nÀt±i§Ä e`n¡p¶p.
$ C++ IDE D]tbmKn¨v sNdnb t{]m{KmapIÄ sN¿m³ 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{KmanÂ IrXyamb Hcp LS\bp­v. t{]m{Kmw BIÀjIam¡m\pw Bibhn-
\nabw Dd¸p hcp¯m\pw IrXyamb amÀ¤ \nÀt±i§Ä ]men¡s¸tS­Xmbn«p­v.
thcnb_nfpIÄ {]Jym]n¡pt¼mÄ Xs¶ AXn\p {]mcw` hne \ÂtIXm­n-bn-«p­v.
'const' BIvkkv tamUn^bÀ D]tbmKn¨mÂ thcnb_nfnsâ hmeyp \½Ä¡v
t{]m{KmaneqsS amäm³ km[n¡nÃ. IqSpXÂ sdbv©nepÅ Umä ssIImcyw sN¿p-t¼mÄ
ssS¸v tamUn^bdpIÄ klmbIamIp¶p. ssS¸v tamUn^bdpIÄ {]Jym-]\ kab¯v
Umä C\¯nsâ IqsS D]tbmKn¡p¶p. C++ Â Acn¯saänIv Hm¸-tdäÀ, Assk³saâv
Hm¸tdäÀ F¶nh H¶n¨p]tbmKn¡m\pÅ kuIcyw D­v. Acn¯saänIv
Hm¸tdj\pIfnÂ \n¶pw Dt±in¨ ^ew e`n¡p¶Xn\v C\w amäÂ coXnIfpw C++ Â
D]tbmKn¡s¸Sp¶p.

  \ap¡v kw{Kln¡mw
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em_v {]hÀ¯-\-§Ä

1. D]tbmàmhnÂ \n¶v `mcw {KmanÂ kzoIcn¨v Intem{KmanÂ {]ZÀin-¸n-
¡p¶Xn\pÅ C++ t{]m{Kmw FgpXpI.

2. Xmsg sImSp¯ncn¡p¶ ]«nI {]ZÀin¸n¡p¶Xn\pÅ 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 Hä Hu«v {]kvXmh\bnÂ D¯csagpXpI. )

3. \n§fpsS Dbcw aoädnepw skâoaoädnepambn kzoIcn¨v ASnbnepw C©nep-
ambn amäp¶Xn\mhiyamb C++ t{]m{Kmw FgpXpI.

(1 ASn = 12 C©v, 1 C©v = 2.54 sk.ao.)

4. {XntImW¯nsâ hnkvXoÀWw ImWphm\pÅ t{]m{KmsagpXpI.

5. km[mcW ]eni, Iq«p]eni F¶nh ImWphm\pÅ t{]m{Kmw FgpXpI.

6. X¶ncn¡p¶ UnPnsâ ASCII tImUpw, _m¡v kvt]knsâ ASCII tImUpw
{]ZÀin¸n¡phm\pÅ t{]m{Kmw FgpXpI.

(kqN\: _m¡vkvt]kns\ ('\b) Hcp int thcnb_nfnÂ kw`cn¡pI.)

7. kabw sk¡â nÂ kzoIcn¨v hrs:mins:secs F¶ amXrIbnÂ {]ZÀin-¸n-
¡p¶Xn\pÅ t{]m{Kmw FgpXpI.

DZmlcW¯n\v kabw 3700 sk¡âpIÄ BsW¦nÂ D¯cw 1hr:1min:
40secs F¶mbncn¡pw.

{ltkzm¯c tNmZy§Ä

1. thcnb_nfnsâ Ub\manIv C\njyssekj³ F¶mÂ F´v?

2. ssS¸v {]tamj³ F¶mÂ F´v?

3. ssS¸v ImÌn§v F¶mÂ F´v?

amXrI tNmZy§Ä
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eLp D]\ymk tNmZy§Ä

1. GsXms¡ Xc¯nepÅ thcnb_nÄ {]Jym]\§fmWv Xmsg X¶ncn¡p¶
t{]m{Kmw iIe¯nepÅXv?

{ int area, length = 10, wideth = 12, perimeter;

area = length * width;

perimeter = 2 * (length + width)

}

2. 'area', 'perimeter'F¶o thcnb_nfpIsf Ub\manIv C\njyssetkj³
\S¯p¶ coXnbnÂ apIfnepÅ t{]m{Kmw iIew ]cnjvIcn¡pI.

3. C++ se ssS¸v tamUn^bÀ hniZoIcn¡pI.

4. F´psIm­mWv C++ Â [mcmfw Umä C\§Ä e`yambn«pÅXv.

5. 'const' F¶ IothÀUnsâ [À½w F´v?

6. {]oC³{Insaâ v, t]mÌv C³{Insaâ v F¶o Hm¸tdj\pIÄ hnhcn¡pI.

7. C\w amäÂ coXnIÄ hnhcn¡pI.

8. iostreamF¶ ̂ bÂ t{]m{KmanÂ DÄs¸Sp¯nbn«nsÃ¦nÂ F´v kw`hn¡pw?

9. main( ) Hcp t{]m{KmanÂ CsÃ¦nÂ F´v kw`hn¡pw?

10. Xmsg sImSp¯ t{]m{Kmw iIe¯nse sXäpIÄ Is­¯pI.

(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{KmanÂ IaâpIfpsS D]tbmKw F´v?
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D]\ymk tNmZy§Ä

1. C++ se hnhn[Xcw {]tbmK§Ä hnhcn¡pI.

2. Assk³saâ v Hm¸tdädnsâ {]hÀ¯\w FgpXpI. Acn¯saänIv Assk³-
saâ v Hm¸tdäpIÄ DZmlcWklnXw hniZam¡pI.







































































]¯mw ¢mkv ]co£bpsS ̂ ew Adn-bp-hmt\m
]Xns\m¶mw ¢mÊnÂ {]thi\w In«ntbm
F¶v ]cn-tim-[n-¡p-¶-Xnt\m \n§Ä CâÀs\äv
D]tbmKn¨n«pt­m? ]Ww ]n³-h-en¡p¶-
Xn\mbn \n§Ä F Sn Fw kµÀ-in-¨n«pt­m?
I¼yq«dnÂ \n¶v ]m«pIÄ, Nn{X-§Ä, kn\nam-
iIe§Ä F¶nh skÂ-t^m-Wnte¡v amäp-
hmt\m, CâÀs\äv D]-tbmKn¨v s{Sbn³ Sn¡äv
_p¡v sN¿phm-t\m \n§Ä {ian¨n«pt­m? C u
tNmZy§-fnÂ GsX¦nepw H¶n\v \n§fpsS
D¯cw ‘AsX' F¶msW-¦nÂ, \n§Ä I¼yq-
«À irw-JebpsS tkh\w D]tbmK-s¸Sp¯n-
bn«p­v F¶v A\pam-\n-¡mw. I¼yq«À irwJ-
ebpsS {]hÀ-¯\§sf-¡p-dn¨pw AhbpsS
KpW§sf-¡p-dn¨pam-Wv Cu A²ym-b¯nÂ
]Tn¡p¶Xv. CtXmsSm¸w C u taJebnÂ D]-
tbmKn¡p¶ hnhn[ D]I- cW§sf¡pdn¨pw
am[ ya§-sf¡pdn¨pw \ap¡v  NÀ¨ sN¿mw.
IqSmsX hnhn[Xcw I¼yq-«À irwJeIsf-
¡pdn¨pw irwJe-I-fneq-sS hn\nabw \S¯p-
hm\mh-iy-amb \nba§sf-¡pdn¨pw NÀ¨
sN¿mw.

8.1I¼yq«À irwJe (Computer network)

Hcp hn\nab Cet{ÎmWnIv  am[ya-¯neqsS
]ckv]cw _Ôn¸n¨n«pÅ I¼yq«dp-IfpsS- bpw

I¼yq«À irwJeIÄ (Computer Networks)
$ irwJebpsS BhiyIX
$ Nne {][m\ ]Z§Ä

Umä hn\nab kwhn[m\w (Data Communication System)
hn\nab  am[yaw (Communication Medium)

$ ssKUUv aoUnbw (Guided Medium)
$ A¬ ssKUUv aoUnbw (Unguided Medium)
$ tdUntbm XcwK§Ä D]tbmKn¨pÅ hbÀ- seÊv

hn\nab kmt¦XnIhnZyIÄ
Umä hn\nab D]IcW§Ä (Data Communication Devices)

$ F³.-sF.-kn. (NIC), l_v (HUB), kzn¨v (SWITCH), dn]oäÀ
(Repeater), {_nUvPv (Birdge), dq«À  (Router), tKävth
(Gagteway)

Umä sSÀan\Â D]IcW§Ä (Data Terminal Equipments)
$ tamUw (Modem), aÄ«ns¹IvkÀ (Multiplexer) /UnaÄ«n-

s¹IvkÀ   (Demultiplexer)
$ irwJe {IaoIcW coXnIÄ (Network Topologies)
$ _kv  (Bus), ÌmÀ (Star), dnMv  (Ring), sajv (Mesh)

hnhn[ Xcw irwJeIÄ
$ ]m³ (PAN), em³ (LAN), am³ (MAN), hm³ (WAN)

irwJebpsS bpàym[njvTnX XcwXncnhpIÄ/hn`P\w
$ ]oÀþSpþ]oÀ (Peer - to - peer)
$ ¢bâ v - kÀhÀ (Client - Server)

irwJem s]cpamä N«§Ä/\nba§Ä (Network Protocol)
$ TCP/IP (HTTP, FTP, DNS)

D]tbmàmhns\bpw I¼yq«dpIsfbpw  irwJe-bnÂ Xncn¨dnbÂ
$ MAC hnemkw (MAC Address)
$ sF]n hnemkw (IP Address)
$ bqWnt^mw dntkmgvkv semt¡äÀ- (Uniform Resoure

Locator)

{][m\ Bib§Ä

8

 I¼yq«À irwJeIÄ
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aäp I¼yq«nMv lmÀUvhbÀ D]Ic-W§-fpsSbpw ({]nâdpIÄ, kvIm\-dpIÄ, tamUw,
CD s{sUhpIÄ XpS§nbh) Hcp Iq«-amWv I¼yq«À irwJe. C u D]IcW§Ä¡v
]ckv]cw hnhc§Ä hn\nabw \S¯p-hm\pw, \nÀt±i§Ä  ssIamdphm\pw,
Umäbpw D]IcW§fpw ]ckv]cw ]¦nSp-hm\pw km[n¡p¶p. Hcp irwJebnÂ
DÅ I¼yq«dpIsf tI_nfpIÄ, sSen-t^m¬ sse\pIÄ, tdUntbm XcwK§Ä,
C³{^msdUv XcwK-§Ä, D]{K-l§Ä ChbntesX¦nepw D]tbmKn¨v ]ckv]cw
_Ôn¸n¡mw.

8.1.1 irwJebpsS BhiyIX (Need for network)

Hcp I¼yq«À irwJebv¡v D¯a DZmlcWamWv CâÀs\äv. C-sabnÂ, Hm¬-sse³
]{X§Ä, t»mKpIÄ, NmänMv CâÀs\äv A[njvTnX tkh\-§Ä XpS§n-bh
CÃm¯ Hcp temIs¯ Ipdn¨v \ap¡v Nn´n¡phm³ IgnbnÃ. ]c-kv]cw _Ôn-¸n-
¨n-«n-Ãm¯ I¼yq-«-dp-IÄ D]tbmKn¡p¶-Xnt\¡mÄ ]eta·-Ifpw ]ckv-]cw
_Ôn¸n¨ I¼yq«dpIÄ¡v D­v. AhbnÂ NneXv NphsS tNÀ-¡p¶p.

$ hn`hw ]¦pshbv¡Â  (Resource sharing)

$ hne - {]IS\  A\p]mXw (Price preformance ratio)

$ hnhc hn\nabw (Communication)

$ hnizmkyX (Reliability)

$ hn]peoIcn¡phm\pÅ km[yX (Scalability)

hn`hw ]¦pshbv¡Â: I¼yq«À irwJebnÂ e`yamb lmÀUvshbdpw tkm^väv-
shbdpw  ]¦nSp¶Xns\bmWv hn`h§fpsS ]¦pshbv¡Â F¶Xp-sIm­v Dt±in-
¡p¶Xv. DZmlcW¯n\v Hcp I¼yq«dnsâ UnhnUn s{sUhnÂ \n¶mWv Hcp
Unhn-Un bpsS DÅS¡w asämcp I¼yq«dnÂ D]tbmKn¡p¶Xv. AXp--t]mse, aäv
lmÀ-UvshbÀ D]IcW§fmb  lmÀUv UnkvIv, {]nâÀ, kvIm\À, XpS§nb-hbpw
tkm^vävshbdpIfmb A¹nt¡j³ tkm^vävshbÀ, Bâ n sshdkpIÄ
XpS§nbhbpw I¼yq«À irwJe hgn ]ckv]cw ]¦nSmw.

hne - {]IS\ A\p]mXw:  Hcp I¼yq«dnÂ e`yamb hn`h§Ä irwJebnepÅ
aäv I¼yq«dpIfpambn Ffp¸¯nÂ ]¦nSphm³ Ignbp¶p. ssek³kpÅ tkm^väv-
shbÀ Hmtcm I¼yq«dn\pw hm§p¶Xn\pÅ sNehv A¯cw tkm^vävshbdnsâ
irwJe ]Xn¸pIÄ hm§ns¡m­p Ipdbv¡phm³ Ignbpw. hn`h§fpsS C¯c-
¯nepÅ D]tbmKw I¼yq«dnsâ {]IS\s¯ _m[n¡m¯ hn[¯nepw, IqSmsX
Ipdª NnehnÂ, KWyamb em`¯nte¡p \bn¡p¶ Xc¯nepw Bbncn¡pw.

hnhc hn\nabw:  C-sabnÂ, NmänMv, hoUntbm tIm¬s^d³knMv XpS§nb
tkh\§fneqsS irwJebnepÅ atäsX¦nepw D]t`màmhpambn hnhc hn\n-
abw \S¯phm³ I¼yq«À irwJe klmbn¡p¶p. DZmlcWambn e£yØm\-
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¯nte-¡pÅ Zqcw IW¡nseSp¡msX hfsc thK¯nÂ ktµi§Ä Ab¡p-
hm\pw kzoIcn¡p-hm\pw  Ignbp¶p.

hnizmkyX :  I¼yq«À irwJe D]tbmKn¨v H¶ne[nIw I¼yq«dpIfnÂ Bhiy-
amb hnhc§fpsS \nch[n ]IÀ¸pIÄ kq£n¡phm³ Ignbp¶p.- DZmlc-W-¯n\v,
Hcp I¼yq«dnÂ kwc£n¨n«pÅ C++ ^bepIÄ, Nn{X-§Ä AsÃ-¦nÂ ]m«pIÄ
F¶nh CtX irwJebnse aäp I¼yq«dpIfnÂ  kq£n¡m-hp¶XmWv. C§s\
kq£n¡p¶Xv sIm­v, GsX¦nepw I¼yq«dn\v XIcmdp­mbmÂ (icnbmbn
{]hÀ¯n¡mXncn¡pI, bmZrÝnIambn ^bepIÄ \ãs¸«v t]m- IpI) C u
^bepIsf I¼yq«À irwJebnÂ \n¶pw hos­-Sp¡phm³ km[n-¡p¶p.

hn]peoIcn¡phm\pÅ km[yX: I¼yq«À irwJebntebv¡v I¼yq«dpIfpsS
F®w Iq«nbpw Ipd¨pw irwJebpsS {]hÀ¯\ £aX DbÀ¯p-Ibpw Xmgv¯p-
Ibpw sN¿mw. CXn\p]pdsa irwJebntebv¡v IqSpXÂ kw`cW D]IcW§Ä
DÄs¸Sp¯n irwJebpsS kw`cW tijn hÀ²n¸n¡mw

8.1.2 Nne {][m\ ]Z§Ä  (Some key terms)

I¼yq«À irwJebpambn _Ôs¸« Nne {][m\ ]Z§Ä NphsS hniZam¡p¶p.

_m³UvhnUv¯v (Bandwidth) :- _m³Uv hnUvXv F¶mÂ \nÝnX kab¯v \nÝnX
am[ya¯neqsS Abbv¡mhp¶ UmäbpsS AfhmWv. \n§Ä Hcp sslthbneq-
sStbm AsÃ¦nÂ Hcp s]mXptdmUneqsStbm k©cn-¡pIbmWv F¶v hnNmcn-
¡pI. tdmUnsâ hoXn IqSpt´mdpw AXneqsS IS¶p- t]mIphm³ Ignbp¶
hml\§fpsS F®w IqSp¶Xmbn ImWmw. am{XaÃ ChnsS CSp§nb tdmUn-
t\¡mÄ thK-¯nÂ hml-\-§Ä¡v k©-cn-¡mw. AXpsIm­p Hcp hoXnbpÅ
tdmUn\v, CSp§nb tdmUnt\¡mÄ _m³Uv hnUvXv IqSpXemWv F¶v \ap¡v
a\knem¡mw.

Hcp-irwJebnÂ I¼yq«dpIÄ¡nSbnÂ ]camh[n ssIamäw sN¿phm³ Ignbp¶
UmäbpsS Afhns\ _m³UvhnUv¯v F¶v ]dbmw. _nävkv s]À sk¡â v ({]Xn-
\n-an-j-am-{X-IÄ) (_n]nFkv) F¶ coXnbnÂ  UnPnäÂ k{¼Zmb¯nÂ CXns\
Af¡p¶p. _m³UvhnUvXv IqSpXemhpt¼mÄ Umäbv¡p thK¯nÂ k©cn-¡phm³
Ignbp¶p, BbXn\mÂ Hcp {]tXyI kab]cn[n¡p-ÅnÂ irwJe-bn-eqsS henb
AfhnÂ Umä ssIamäw sN¿mhp-¶XmWv. DZml-cW¯n\v tI_nÄ tamUw
hgnbpÅ CâÀs\äv IW£³ 25 Mbps _m³Uv hnUvXv \ÂIp¶p.

t\mbvkv (Noise):- Umä knKv\ensâ KpW\nehmcw Ipdbv¡p¶tXm, knáepI-
fpsStbm UmäbpsS \o¡s¯  XSks¸Sp¯p¶tXm Bb  asämcp A\-`n-a-X-amb
Xcw-K-am-Wv ‘ t\mbvkv' (Noise). kao]¯pÅ kwt{]£W D]IcW-§fnÂ  \n¶pw,
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aäp b{´§fnÂ \n¶pw tI_nfpIfnÂ \n¶pw, ]pd¯p hcp¶ knáep-IfmWv
CXn\p ImcWw. Hcp irwJebnÂ (Network) ssIamäw sN¿-s¸-Sp¶ sSIvÌpIÄ,
t{]m{KmapIÄ, Nn{X§Ä, HmUntbm XpS§nb FÃm Umätb-bpw t\mbvkv
{]XnIqeambn _m[n¡p¶p.

t\mUv (Node): I¼yq«À irwJebnte¡p t\cn«v _Ôn¸n-¨n«pÅ GXv D]Ic -Ws¯bpw
(I¼yq«À, kvIm\À, {]n³dÀ apXembh) t\mUv F¶v ]dbp¶p. DZm -lcWambn,
kvIqfnÂ I¼yq«À irwJebnte¡v _Ôn¸n-¨ncn¡p¶ I¼yq«dpIsf t\mUv F ¶mWv
Adnbs¸Sp¶ Xv. \½psS I¼yq«dns\ CâÀs\äpambn _Ôn -̧n¡pt¼mÄ,  B I¼yq«À
CâÀs\änse Hcp t\mUv Bbn amdp¶p .

8.2 UmäbpsS hn\nab k{¼Zmbw  (Data communication system)

hnhchn\nab¯n\pw ]¦pshbv¡en\pw th­n Hcp I¼yq«À irwJebnse D]-
IcW§sf hnhn[ coXnbnÂ _Ôn¸n¨ncn¡p¶p. Hcp kwt{]£W am[y-a¯neqsS
c­p D]IcW§Ä X½nÂ \S¯p¶ UnPnäÂ hnhc§fpsS ssIam-äs¯
UmäbpsS hn\nabw AYhm Umä I½yqWnt¡j³ (Data Communication) F¶v
]dbp¶p. Nn{Xw 8.1 Â UmäbpsS hn\nab kwhn[m-\-¯nsâ s]mXp {]m-Xn\n[yw
ImWn¡p¶p.

Nn{Xw 8.1: Umä hn\nab kwhn[m\w

am[yaw

t{]£-I, kzoI-cW
D]-I-cWw

t{]£-I, kzoI-cW
D]-I-cWw

Hcp UmäbpsS hn\nab kwhn[m\w \nÀ½n¡p¶Xn\v Xmsg¸dbp¶ A©v
ASnØm\ LSI§Ä BhiyamWv.

ktµiw  (Message) : hn\nabw sNt¿­ {][m\ hnhc§Ä BWv CXv. CXnÂ
sSIvÌpIÄ, Nn{X§Ä, HmUntbm, hoUntbm XpS§nbh DÄs¸Sp¶p.

\ap¡p s N¿mw

\n§fpsS kvIqfnse I¼yq«À irwJebnÂ D]tbmKn¨n«pÅ lmÀUv-
shb-dn-sâbpw tkm^vävshb-dn-sâbpw ]«nI X¿mdm¡pI.
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t{]£I³  (Sender): ktµiw Abbv¡phm³ D]tbmKn¡p¶ I¼yq«dns\bpw,
D]IcW§sfbpw, t{]£Is\t¶m, DdhnSw Ft¶m, kwt{]£W kma{Kn Ft¶m
hnfn¡mw.

kzoIÀ¯mhv (Receiver): kzoIÀ¯mhv F¶Xv ktµi§Ä kzoIcn¡p¶ I¼yq«tdm
A\p_Ô D]IcW§tfm BImw.

am[yaw (Medium):- t{]£I\nÂ \n¶v kzoIÀ¯mhntebv¡v ktµiw k©cn-¡p¶
`uXnI ]mXbmWv CXv. t\mUpIÄ  X½nÂ ]ckv]cw _Ôn¸n¨ncn¡p¶ coXnsb
CXv kqNn¸n¡p¶p.

s{]mt«m-t¡mÄ (Protocol):-þ t{]£-I\pw kzoIÀ¯mhpw ktµ-i-§Ä ssIamäw
sN¿p-t¼mÄ ]men-t¡­ \nb-a-§sf t{]mt«mtImÄ (protocol) F¶v hnfn¡mw.

8.3   hnhc hn\nab am[yaw (Communication medium)

Hcp D]IcW¯nÂ \n¶v asäm¶nte¡p ktµiw hln¡phm³ Ignbp¶ Hcp
am[yaw Ds­¦nÂ am{Xta UmäbpsS hn\nab {]{Inb ]qÀ®amIpIbpÅq. Hcp
I¼yq«À irwJebnÂ Umä ssIamäw sN¿phm³ D]tbmKn¡p¶ am[yas¯
hnhchn\nab ]mX AsÃ¦nÂ hn\nab am[yaw F¶v hnfn¡mw. Hcp I¼yq«À
irwJebnÂ hnhchn\nab¯n\mbn c­p Xc¯nepÅ am[ya§sf D]tbm-Kn¡mw.
ssKUUv am[y-ahpw A¬ssKUUv am[y-ahpw ssKUUv am[ya¯nÂ tI_nfpIÄ
D]tbmKn¡p¶p. AsX kabw A¬ssKUUv am[ya¯nÂ tdUntbm XcwK§Ä,
ssat{Imthhv XcwK§Ä AÃ¦nÂ C³{^m-sdUv XcwK§Ä F¶nhbmWv Umä
Abbv¡phm\mbn D]tbmKn¡p¶Xv.

83.1 ssKUUv am[yaw  (Guided Medium (wired))

tImbmIvknÂ tI_nÄ (Coaxial cable), SznÌUv s]bÀ tI_nÄ  (Twisted pair cable),

H]vän¡Â ss^_À tI_nÄ (Optical fibre cable) F¶nh I¼yq«À irwJebnÂ Umä
ssIamdphm\mbn  D]tbmKn¡p¶ ssKUUv am[ya§fmWv.

a.  SznÌUv s]bÀ tI_nÄ (C uXÀs\äv tI_nÄ) (Twisted pair cable (Ethernet

calbe)

sNdnb I¼yq«À irwJebv¡v A\ptbmPyhpw, Gähpw hym]Iambn D]tbmKn-
bv¡p¶XpamWv Cu am[yaw. hyXykvX \nd§Ä sIm­v Xncn¨-dnbphm³ Ign-
bp¶ \mev tPmUn hbdpIsf Hcp IhNw sIm­v kwc£n¨p sIm­pÅ cq]I-
ev]\bmWnXv. SznÌUvs]bÀ c­p Xc¯nemWv DÅXv 1) A¬-joÂÍv SznÌUv
s]bÀ ( (Unshielded Twisted Pair  (UTP )), 2) joÂÍv SznÌUv s]bÀ  (Shielded  Twisted Pair)

(STP) F¶pw
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A¬joÂUUv SznÌUv s]bÀ (Unshielded Twisted Pair (UTP)):- t]cp t]mse Xs¶
IhNw CÃm¯ Xcw tI_nÄ BWnXv.

CXnsâ {][m\ khntijXIÄ

$ hfsc Ipdª sNehnÂ sNdnb irwJeIÄ  \nÀ½n¡mw.

$ I\w IpdªXpw hg¡apÅXpw Bb tI_nfmWv.

$ hfsc Ffp¸¯nÂ irwJem D]Ic-W-§sf _Ôn¸n¡mw.

$ 100 m  Zqc¯nÂ hsc Umäsb hln¨p sIm­v t]mIphm\pÅ Ignhv D­v

joÂUUv SznÌUv s]bÀ (Shielded Twisted Pair (STP)): UTP tI_nfns\ t¸mse
Xs¶bmWv F¦nepw STP bnÂ tPmUnIfmb hbdpIsf s]mXnªp kq£n¡p¶p.
UTP tI_nfns\ t]mse ]n¶oSv FÃmäns\bpw s]mXnªp sIm­v Hcp IhNhpw
D­mIpw.

CXnsâ {][m\  khntijXIÄ

$ t\mbnkv  (Noise) \v FXnsc iàamb
{]Xntcm[ kwhn[m\amWv C u tI-
_nfn\v DÅXv.

$ CXn\v UTP tI_nfnt\¡mÄ hne
IqSpXÂ BWv.

$ UTP tI_nfpambn XmcXayw sN-¿p-
t¼mÄ STP tI_nÄ Øm]n¡p-hm³
{]bmkamWv.

Nn{Xw 8.3: FkvSn]n tI_nfpw
RJ-45 IWÎdpw

Nn{Xw 8.2:  UTPtI_nfnsâ {][m\ `mK§Ä ImWn¨ncn¡p¶p.

tPmUn-IÄ

tI_nÄ Ih-Nw

NmeIw

C³kp-te-äÀ
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RJ45 F¶ IWÎÀ D]tbmKn¨mWv UTP/ STP tI_nfpIÄ I¼yq«dpambn
_Ôn¸n¨ncn¡p¶Xv.

b. sImbmIvknbÂ  tI_nÄ (Coaxial cable)

Hcp sImbmIvknbÂ tI_nfnsâ DÄ`mK¯v Hcp NmeIs¯ s]mXnªp sIm­v
Hcp C³kpteäÀ Syq_pw ho­pw AXns\ s]mXnªp sIm­v Hcp NmeIhpw
(joÂUv) D­mbncn¡pw. CXn\p ]pdsa Hcp {]Xntcm[ IhNhpw IqSn ImWpw.
Nn{Xw 8.4 sImbmIvknbÂ tI_nfnsâ LS\ Nn{XoIcn-¨ncn¡p¶p.

sImbmIvknbÂ tI_nfnsâ khntijXIÄ.

$ ZoÀL Zqct¯¡v (GItZiw 185 m

apXÂ -500 m hsc) HäbSn¡v Umäsb
hln¨p sIm­v t]mIphm³  Ignbpw.

$ hfsc DbÀ¶ _m³UvhnUvXv BWv
DÅXv.

$ ]pdwN« (IhNw) DÅXpsIm­v
hfsc Ipdª tXmXnepÅ sshZyp-
XIm´nI XcwK§fpsS XSÊs¸Sp-
¯Â am{Xta D­mIp¶pÅq.

$ SznÌUv s]bÀ tI_nfnt\¡mÄ I\w IqSnb cq]Iev]\bmWv.

$ SznÌUv s]bÀ tI_nfnt\¡mÄ hg¡w hfsc IpdhmWv.

$ SznÌUvs]bdpambn XmcXayw sN¿pt¼mÄ Øm]n¡phm³ {]bmkamWv.

c.  H]vän¡Â ss^_À tI_nÄ (Optical fibre cable)

Umäsb {]Imi IWnIm cq]¯nÂ Hcp \ofw IqSnb I\w Ipdª ¥mkv Syq_n-
eqsS IS¯nhnSp¶ cq]Iev]\bmWv H]vän¡Â ss^_dpIÄ-¡pÅXv. {]Imi-
¯nsâ thKXbnÂ Umäsb hfsc Zqct¯¡v kwt{]£Ww sN¿phm³ Ignbp¶p.
Nn{Xw 8.5  H]vän¡Â ss^_dnsâ {][m\ `mK§Ä ImWn¨ncn¡p¶p.

Nn{Xw 8.4: sImbmIvknbÂ  tI_nÄ

 tIm¸Àh-bÀ

 C³kp-te-j³
tIm¸Àh-bÀ sajv

 ]pdw IhNw

Nn{Xw 8.5: H]vän¡Â ss^_À

¢mUnwKvIhNw tImÀ ss^_-dn\v _ew
\ÂIp-¶h

tI_nÄ IhNw
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H]vän¡Â ss^_dn\v  Xmsg¸dbp¶ `mK§Ä D­v.

$ tImÀ: a[y`mK¯p IqSn {]Imiw IS¶p t]mIp¶ I\w Ipdª ¥mknsâ
IpgemWv CXv.

$ ¢mUnMv : tImÀ `mKs¯ s]mXnªp sIm­v {]Imis¯ tImdn\pÅnte¡p
Xs¶ {]Xn^en¸n¡p¶ ]pdw `mKamWv CXv.

$ tIm«nMv :- CuÀ¸¯nÂ \n¶pw, XIcmdnÂ \n¶pw kwc£n¡p¶Xn\mbn«pÅ
tI_nfnsâ ¹mÌnIv IhNamWv CXv.

\qdpIW¡nt\m Bbnc¡W¡nt\m Bb H]vän¡Â ss^_À tI_nfpIsf
s]mXnªncn¡p¶ IhNs¯ Pm¡äv F¶v hnfn¡p¶p.

AÀ²NmeI D]IcW§fmb sseäv FanänMv UtbmUpIÄ (LED) tekÀ
UtbmUpIÄ F¶nh D]tbmKn¨v DÛh Øm\¯psh¨p H]vän¡Â {Sm³-kvanäÀ,
sshZypX XcwK§sf {]Imi XcwK§Ä B¡n amäp¶p (tamUptej³). adp`mK¯v,
t^mt«m UnäÎÀ AS§nb  H]vän¡Â dnkohÀ, {]Imi XcwK§sf t^mt«m
Ce{În¡v {]`mhw D]tbmKn¨v XncnsI sshZypX XcwK§Ä B¡n amäp¶p
(UotamUptej³). tekÀ UtbmUpIÄ¡p Zqc]cn[nbpw, ssIamä thKXbpw
LED UtbmUpItf¡mÄ IqSpXÂ BWv .

Hm]vän¡Â ss^_À tI_nfnsâ  khntijXIÄ

$ DbÀ¶ _m³Uv hnUv¯nÂ iÐhpw, hoUntbmbpw Umäbpw ssIamdp¶p

$ HäbSn¡v Umäsb ZoÀL Zqct¯bv¡v F¯n¡p¶p.

$ Umä ssIamäw sN¿phm³ {]Imi IWnIIÄ D]tbmKn¡p¶Xn\mÂ ssh-
ZypX Im´nI XcwK§fpambn Hcp IqSnt¨cepw \S¡p¶nÃ.

$ I¼yq«À irwJebv¡p e`yambXnÂ sh¨v Gähpw sNethdnbXpw Imcy-£aX
IqSnbXpamb am²yaamWnXv.

$ ]cn]me\hpw Øm]n¡epw (Maintenance and installation) {]bmkIchpw
k¦oÀWhpamWv.

8.3.2 A¬ ssKUUv aoUnbw (hbÀc-lnXw) (Unguided medium (Wireless))

sshZypXIm´nI XcwK§Ä BWv hbÀseÊv hnhchn\nab¯n\mbn I¼yq«À
irwJebnÂ D]tbmKn¡p¶Xv. XcwKssZÀLys¯ tlÀSvkv (Hetrz (Hz) )Â BWv
IW¡m¡p¶Xv. Nn{Xw 8.6 -Â Bhr-¯nsb ASnØm\am¡n hnhn[ Xcw
sshZypXIm´nIXcwK§Ä ImWn¨ncn¡p¶p. C u hn`mK¯nÂ hbÀekv  hnhc
hn\nab¯n\mbn, tdUntbm XcwK§fpw ssat{Im Xcw-K-§fpw C³{^msdUv
XcwK§fpamWv D]tbmKn¡p¶Xv F¶v \ap¡v a\-Ên-em-¡mw.
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a. tdUntbm XcwK§Ä (Radio waves)

tdUntbm XcwK§fpsS Bhr¯n  3 KHz apXÂ 3 GHz hscbmWv. tdUntbm
XcwK§Ä {lkz / ZoÀL Zqc kwt{]£W¯n\p D]tbmKn¡p¶p. C¯cw
XcwK§sf hfsc Ffp¸¯nÂ DÂ¸mZn¸n¡mw F¶Xn\v ]pdsa Ahbv¡p
XSÊ§Ä adnIS¡phm\pÅ Ignhpw D­v. C¡mcW¯mÂ hnhchn-\nab-¯n\mbn
FÃm taJebnepw (sI«n-S-§Ä¡v DÅnepw ]pd-¯pw) tdUntbm Xcw-K§Ä
D]tbmKn¡p¶p. tImUvekv t^m¬, AM, FM tdUntbm kwt{]£Ww, samss_Â
t^m¬ XpS§nbhbnÂ tdUntbm XcwK§Ä BWv D]tbmKn-¡p¶Xv.

tdUntbm XcwK§fpsS  hnhchn\nab khntijXIÄ

$ FÃm Znibnte¡pw tdUntbm XcwK§Ä¡v k©cn¡m³ IgnhpÅXn\mÂ,
kzoIcn¡phm\pw {]km-cWw sN¿phm\pw D]tbmKn¡p¶ D]IcW§Ä
t\À¡pt\À hcWsa¶nÃ.

$ hbÀ A[n-jvTnX am[yahpambn XmcXayw sN¿pt¼mÄ CXn\v sNehv IpdhmWv.

Nn{Xw 8.6 : sshZypX Im´nI hÀ®-cmPn (kvs]Iv{Sw)

tdUntbm ssat{Im-thhv C³{^m sdUv AÄ{Sm-ssh-eäv FIvktd

`qan-bpsS A´-co-£-
¯n-eqsS IS¶p
t]mIp-¶h

 KmamtdhnIn-cW Xcw-K-
ssZÀLyw (m)

Bhr¯n  (Hz)

Nn{Xw 8.7 : tdUntbm XcwK {]k-cWw

tdUntbm XcwKw

ImWm³
Ign-bp-¶Xv
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$ an¡ hkvXp¡Ä¡pÅneqsSbpw IS¶p t]mIphm\pÅ Ignhp­v.

$ {]kmcWs¯ tamt«mdpIfpw Ce{În¡v D]IcW§fpw kzm[o\n¡m³ km[y-
Xbp­v.

$ kpc£nXXzw Ipdª hn\nab coXnbmWv.

$ tdUntbm XcwK§fpsS D]tbmK¯n\v _Ôs¸« A[nImcnIfpsS A\p-hmZw
BhiyamWv.

b. ssat{Im XcwK§Ä (kq£-a-X-cwKw) (Micro waves)

ssat{Im XcwK-§fp-sS
Bhr¯n 300 MHz

(0.3GHz) apXÂ 300 GHz

hsc-bmWv. ssa-t{Im
Xcw-K§Ä t\À-tc- -J-
bnÂ k©cn¡p-¶Xpw
Jc]Zm-ÀY-§Ä-¡pÅn-
eqsS I-S¶p t]m-Im-¯-
Xpw BWv. BbXn-\mÂ
hfsc Dbcw IqSnb Sh-
dpIÄ D­m¡n AXn\p
apIfnÂ ssat{Imthhv
Bâ n\IÄ Dd¸n¨mWp
ZoÀL Zqc {]k-cWw km[yam¡p¶Xv. XcwK§Ä t\À-tcJbnÂ k©cn-¡p-
¶Xn\mÂ {]k-cWw sN¿p¶Xn\pw kzoIcn¡p-¶Xn\pw DÅ Bâ n\IÄ ]ckv-
]cw A`napJambmWv Øm]n¨ncn¡p¶Xv. c­p ssat{Im-thhv ShdpIÄ X½nepff
AIew \nÝbn-¡p¶Xv XcwK§fpsS Bhr-¯nbpw  ShdpIfpsS Dbchpw A\p-
kcn¨mWv. Nn{Xw 8.9- bnÂ Hcp ssat{Imthhv {]k-cW kwhn-[m-\-¯nsâ ̀ mK§Ä
Nn{XoIcn-¨n-cn¡p¶p.

{]k-cW/ kzoI-cW Bâ n\{]k-cW/ kzoI-cW Bâ n\

‘{Sm³kn-hÀ

Nn{Xw 8.9: ssat{Im-thhv {]k-cWw

‘{Sm³kn-hÀ

Ahr¯n

XcwKssZÀLyw

sSen-t^m¬ sse³ AM tdUntbmt{_mUvImÌv 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 :  C³{^msdUv  {]k-cWw

ssat{Imthhv kwt{]£W¯nsâ khntijXIÄ

$ htbÀUv am[yhpambn XmcXayw sN¿pt¼mÄ CXn\v sNehv IpdhmWv

$ ZpjvIcamb `q{]tZi§fnÂ  kpKaamb hnhc hn\nabw km[yamIp¶p

$ {]km-cWw t\ÀtcJbnÂ BbXn\mÂ {]kcW D]IcWhpw kzoIcW D]Ic-
Whpw A`napJambn¯s¶ Øm]n¡Ww.

c   C³{^msdUv XcwK§Ä (Infrared waves)

C³{^msdUv XcwK§Ä
300  GHz apXÂ 400 THz
hsc Bhr¯n-bp-Å-h-
bmWv {lkz-Zqc kwt{]-
£-W-¯n-\mWv CXv D]-
tbm-Kn¡p-¶Xv (GI-tZ-
iw 5m). B¹nt¡-j\p-
Isf  \nb-{´n¡p-hm\pw
hne-bncp- ¯p -hm\pw
IqSmsX hnhn[-Xc¯n-
epÅ hbÀ-seÊv hnh-
chn-\nab¯n\pw CXv
D]tbm-Kn-¡p¶p.

hnhn[ KmÀlnI hnt\mZ D]IcW-§-fnse dntam«pIÄ, tImÀUv-sekv aukv,
A\[nIrXambn IS¶pIbdp¶Xv {i²bnÂs¸Sp¯p¶ D]IcW§Ä XpS-
§nbhbnÂ C³{^msdUv XcwK§Ä D]tbmKn¡p¶p. (Nn{Xw 8.10 ]cntim-[n¡pI)

C³{^msdUv XcwK§fpsS khntijXIÄ

$ t\ÀtcJbnepÅ hnhc hn\nabw \S¡p¶Xn\mÂ, hnhc§Ä tNmÀ¯-
s¸Sp¶nÃ.

$ c­p D]IcW§Ä¡v am{Xta Hcp kab¯p hnhc hn\nabw \S¯phm³
km[n¡q.

$ Jc ]ZmÀ°§sf adnIS¡phm\pÅ IgnhnÃ (dntam«v I¬t{Smfn\pw  Sohnbv¡pw
CSbnÂ\n¶p sIm­v dntam«v I¬t{SmÄ  {]hÀ¯n¡p¶pt­m F¶v
]cntim[n¡mhp¶XmWv).

$ F¯ns¸Smhp¶ Zqcw IqSpt´mdpw XcwKtijn Ipdbp¶p.
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Nn{Xw 8.11 : »qþ-Sq¯v {]k-cWw

8.3.3 tdUntbm XcwK§Ä D]tbmKn¨pÅ hbÀclnX hn\nab kwhn[m\w
(Wireless communication technologies using radio waves)

 a. »qSq¯v  (Bluetooth)

tdUntbm XcwK§Ä BWv »q Sq¯v kw-
hn[m\¯nÂ D]tbmKn¡p¶Xv. CXnsâ
Bhr¯n 2.402 GHz apXÂ 2.480 GHz  hsc-bmWv.
{lkz Zqc hnhc hn\na-b¯n\v D] -
tbmKn¡p¶ hbÀekv  D]Ic-W§fnÂ
(GItZiw 10m) CXv D]tbm -Kn-¡p¶p. skÂ-
t^m¬, em]vtSm]v,  aukv, Iot_mÀUv,
Sm_vseäpIÄ, slUvskäv, Iymad, F¶nh
»qSq¯v D]tbmKn¡p¶ Nne D]IcW-§Ä
BWv. (Nn{Xw 8.11  ]cntim[n¡pI.)

»qSq¯nsâ hn\nab khntijXIÄ

$ hnhchn\nabw \S-¯p-hm³ t\Àtc-J-bnÂ {]k-cW D]-I-c-W-§Ä Øm]n-
t¡­ Bhiy-an-Ã.

$ »qSq¯v D]tbmKn¨v Htc kabw F«p D]IcW§tfhsc _Ôn¸n-¡mw.
$ thKXIpdª hn\nab amÀKamWv CXv (1 Mbps hsc).

b. ssh-þss^ (Wi-Fi)

tdUntbm XcwK§Ä D]tbmKn¨v BWv sshþ-ss^  irwJe {]hÀ¯n¡p¶Xv.
skÂt^m¬, sSenhnj³, tdUntbm XpS§nb D]IcW§fnÂ hnhc§Ä
ssIamäw sN¿phm³ ssh-þss^ D]tbmKn¡p¶p. sshþss^ irwJebnÂ D]-
tbm-Kn¡p¶ tdUntbm XcwK§fpsS Bhr¯n 2.4GHz  apXÂ 5 GHz  hscbmWv.
hbÀseÊv irwJebnÂ CcpZniIfnte¡pw DÅ hnhchn\nabamWv \S¡p¶Xv.

I¼yq«dnÂ DÅ hbÀseÊv AUm]väÀ Umäsb tdUntbm XcwK§Ä B¡n
amäpIbpw Ahsb Hcp Bâ n\ D]tbmKn¨v kwt{]£Ww sN¿pIbpw sN¿p¶p.
hbÀsekv dq«À Chsb kzoIcn¨v ]cnhÀ-¯\w sN¿p¶p. ]cnhÀ¯\w sN¿-
s¸« Umäsb CâÀs\äntet¡m, irwJebn- -tet¡m Hcp htbÀUv C uXÀs\äv
(ethernet) /hbÀseÊv IW£³ hgn Abbv-¡s¸Sp¶p. CXp-t]mse CâÀs\äv
hgn e`n-¡p¶ Umä dq«À hgn-I-S¶p t]mIp-Ibpw, Ahsb tdUntbm Xcw-K§Ä
B¡n Hcp I¼q-«-dnÂ DÅ hbÀeÊv BUm-]väÀ kzoI-cn-¡p-¶Xv Nn{Xw 11.12 Â
kqNn-¸n-¨n-cn-¡p-¶p. Ct¸mÄ Cu kmt¦XnIhnZy em]vtSm¸nepw sUkvtÎm¸nepw
CâÀs\äv IW£³ ]¦nSphm³ hym]Iambn D]tbmKn¡p¶p.
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sshss^ t^m¬
]n kn sUkvIv-tSm¸v sshss^ kw`-cW

D]-I-cWw

CsâÀs\äv

tI_nÄ/ G Un-
Fkv FÂ
tamUw

ssh-þss^ {]kcW¯nsâ khntijXIÄ

$ D]IcW§Ä X½nepÅ t\ÀImgvN ChnsS BhiyanÃ.

$ kwt{]£W¯nsâ thKX 54Mbps hscbmWv.

$ Htc kabw IqSpXÂ D]IcW§sf ssh ss^ D]tbmKn¨v _Ôn¸n¡mw.

$ 114m (375 ASn) hscbpÅ hn\nab¯n\v D]tbmKn¡p¶p.

c. sshþamIvkv (Wi-M AX)

thÄUv sshUv Câtdm¸d_nfnän t^mÀ ssat{Imthhv AIvkkv (ssh þamIvkv)sâ
ASnØm\w 802.16e BWv. t{_mUv_m³Unsâbpw hbÀseÊnsâbpw khn-
tijXIÄ kwtbmPn¸n¨mWv sshþamIvkn\p cq]w sImSp¯ncn¡p¶Xv. sshþ
amIvknsâ Bhr¯n  2GHz apXÂ 11 GHz hscbmWv. sshþamIvkv AXnthK-¯nepw
ZoÀL Zqc¯nepw CâÀs\äv D]tbmKw km[yam¡p¶p (\Kc¯nepS-\ofw).
ASnØm\Xe¯nÂ ssh amIvkn\p c­v Xc¯nepÅ kÖoIcW§Ä BWv
DÅXv. tkh\ZmXmhv kmt¦XnIhnZy hn\ykn¡p-hm³ Bbn Hcp {]tXyI
taJebnÂ D]tbmKn¨ncn¡p¶ D]IcW§fpw, D]t`màmhv Øm]n¨ncn¡p¶
kzoIcW D]IcW§fpw tNÀ¶XmWv s_bvkv kvtäj³.  sshþamIvkv {]kc-
W-¯n\v D]tbmKn¡p¶  ASnØm\ D]IcW-§Ä NphsS  Nn{Xw 8.13 Nn{XoIcn-
¨ncn¡p¶p.

t\m«v_p¡v

Nn{Xw 8.12: sshþss^ {]k-cWw
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sshþamIvkv kwt{]£W¯nsâ khntijXIÄ

$ 100 IW¡n\v D]t`màm¡Ä¡v Hcp kwt{]£W \nebhpambn _Ôs¸-
Sphm³  Ignbp¶p.

$ 45 KM ]cn[nbnÂ 70 Mbps hsc thK¯nÂ  hnhchn\nabw \S¡p¶p.

$ D]IcW§Ä X½nÂ t\ÀtcJbnÂ DÅ hn\nabw ChnsS BhiyanÃ.

$ kwt{]£Ws¯ ag, Imäv XpS§nb {]XnIqe ImemhØ XSÊs¸Sp¯p¶p.

$ AanXambn DuÀPw D]tbmKn¡p¶p.

$ Øm]n¡phm\pw {]hÀ¯n¸n¡phm\pw DÅ DbÀ¶ sNehv.

d.  D]{Kl kwt{]£Ww (Satellite link)

ZoÀLZqc hn\nab¯n\v D]{KlirwJe D]tbmKn¨v Umäm ssIamäw sN¿s¸-
Sp¶p. km[mcWbmbn Umä t\ÀtcJbnÂ BWv k©cn¡p¶Xv, BbXn\mÂ
`qansb hew sh¨v hnZqcXbnÂ  DÅ Dt±iy e£y¯nÂ F¯phm\pÅ Ignhv
Umäbv¡v D­mhnÃ. C§s\bpÅ kµÀ`§fnÂ Umäsb `qØnc D]{Kl§-
fnte¡v Abbv¡pIbqw, D]{Klw ASp¯ D]{Kl§fn-tet¡m, hnZqcXbnepÅ
e£y¯ntet¡m F¯n¡pIbpw sN¿p¶p. `qanbpsS {`aW]Y¯nÂ AtX
Znibnepw {`aW thK-X-bnepw k©cn¡p¶ D]{Kl§sf `qØnc D]{Kl§Ä
F¶v ]dbp¶p. C¯c¯nepÅ D]{Kl§Ä `qan¡v apIfnÂ \nÝnX Øm\-
¯pXs¶ Øncambn ImWs¸Sp¶p. C u D]{Kl§fnse  Cet{ÎmWnIv D]Ic-
W§Ä Bb {Sm³kvt]m­dpIÄ D]tbmKn¨v Umä kzoIcn¡pIbpw, XcwK§-
fpsS iàn hÀ²n¸n¨v (Bw¹n-ss^-bn-Mv), `qanbnte¡v ]p\xkwt{]£Ww \S¯p-
Ibpw sN¿p¶p.

Nn{Xw 8.13 : sshþamIvkv kwt{]-jWw

tlmwirw-Je

H]vän-¡Â

tI_nÄ

t_bvkv

tÌj³

CâÀs\ävCâÀs\äv _m¡v t_m¬

H]vän-¡Â tI_nÄ

t]mÀ«-_nÂ

t{_mUv_m³Uv

hyh-km-b-ime
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 Nn{Xw 8.14 : D]-{K-l kwt{]-jWw

`qan-bnÂ \n¶pw D]{Kl¯nte¡p XcwK§sf Abbv¡p¶Xns\ A]v en¦v
F¶pw. D]{Kl¯nÂ \n¶v `qanbnte¡v kwt{]£Ww sN¿p¶Xns\ Uu¬
en¦v F¶pw ]dbp¶p. H¶nÂ IqSpXÂ ssat{Im thhv BhÀ¯n  XcwK§Ä D]{Kl
kwt{]£W¯n\mbn D]tbmKn¡p¶p. A]v en¦n\p th­n D]tbmKn-¡p¶
Bhr¯n 1.6GHz apXÂ 30.0 GHz hscbpw Uu¬ en¦n\p th­nbpÅXv 1.5 GHz

apXÂ 20 GHz hscbpamWv. Uu¬ en¦nsâ Bhr¯n A]ven¦nt\¡mÄ Ipdhm-
bncn¡pw.

D]{Kl kwhn[m\w sNethdnbXmWv, ]s£ hfsc IqSnb hym]vXnbnÂ tkh-
\w e`yam¡phm³ Ignbpw. ]e cmPy-§-fnepw km[mcW, kÀ¡mcpIfpsStbm,
kÀ¡mÀ AwKo-Icn-¨Øm]\§fpsStbm \nb{´W¯nembncn¡pw hmÀ¯m-
hn\nab D]{Kl§Ä.

D]{Kl kwt{]£W¯nsâ khntijXIÄ

$ hfsc henb hym]vXnbnÂ D]{Kl§Ä D]tbmKn¨v hnhc hn\nabw \S¯p-
hm³ 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



234

8. I¼yq-«À irwJ-e-IÄ

8.4 Umä hn\nab D]IcW§Ä (Data communication devices)

I¼yq«dpw hn\nab am[yahpw X½nepÅ k¼À¡-ap-J- (interface) ambn Hcp Umä
hn\nab D]IcWw {]hÀ¯n¡p¶p. C u D]IcW§Ä D]tbmKn¨v Umä
XcwK§sf kwt{]£Ww sN¿phm\pw, kzoIcn¡phm\pw, iàn Iq«phm\pw hnhn[
hn\nab am[ya irwJeIÄ  D]tbmKn¨v hgnXncn¨p hnSphm\pw Ignbp¶p

8.4.1 s\ävhÀ¡v CâÀt^kv ImÀUv (Network Interface Card (NIC))

I¼yq«À irwJebnte¡v Hcp I¼yq«dns\ _Ôn¸n¡phm\pw hnhc hn\nabw
\S¯phm\pw {]m]vXam¡p¶ D]IcWamWv  NIC.  I¼yq«dn\pw irwJebv¡pw

1. UmäbpsS hn\nab hyhØbv¡v  Bhiyamb LSI§Ä Gh?

2. hn`h§fpsS ]¦nSÂ (resource sharing) \nÀhNn¡pI.

3. I¼yq«À irwJebnÂ D]tbmKn¡p¶ c­p hyXykvX hn\nab am[ya§Ä
GsXms¡?

4. UTP/STP  tI_nfns\ I¼yq«dpambn _Ôn¸n¡phm³ D]tbmKn¡p¶ IW-IvSÀ
GXv?

5. hfsc Zqct¯¡v {]Imi XcwK§Ä D]tbmKn¨v Umä XcwK§Ä Ab-¡phm-
\pÅ ssKUv am[yaamWv .

6. AM/FM  tdUntbm kwt{]£W¯n\pw samss_enepw hn\n-a-b-¯n\mbn
D]tbmKn¡p¶ am[y-aamWv 

7 Sohnbnse dntam«v I¬t{SmÄ, aukv XpS§nbhbnÂ D]tbmKn¡p¶ am[yaamWv
.

8. kwt{]£W D]IcW§Ä X½nÂ t\ÀtcJ ImgvN BhiyanÃm¯ {lkzZqc
hn\nab kmt¦XnIhnZybmWv .

9 sNethdnbXpw F¶mÂ aäp hbÀseÊv kmt¦XnIhnZytb¡mÄ IqSpXÂ hym]v-
XnbnÂ tkh\w \S¯phm³ I gnbp¶Xpamb hnhchn\nab kmt¦XnIhnZybmWv

.

kzbw hne-bn-cp¯mw

\ap¡p s N¿mw

C³Ìnäyq«v Hm^v Ce{În¡Â B³Uv Cet{ÎmWnIvkv F©n\o-tbgvkv F¶
kwLS\ \nÀhNn¨ hbÀsekv t{_mUv-_m³Uv kmt¦Xn-IXbpsS ASnØm\
\nÀhN\amWv IEEE 802.16e F¶Xv. hbÀsekv sat{Sms]m-fnän³ Gcnb
irwJebpsS ASnØm\ \nÀhN\w \Â-Iphm\mWv 1999 -Â Cu kwLS\
cq]oIrXambXv.
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CSbnepÅ lmÀUvshbÀ CâÀt^kv D]IcWambn CXv {]hÀ¯n¡p¶p. CXv
I¼yq«dnse {]tXyI `mKamtbm aZÀt_mÀUnsâ  `mKamtbm Øm]n¨ncn-¡p¶p.
I¼yq«À irwJ-ebnte¡p Umäsb kÖam¡phm\pw Abbv¡phm\pw, kzoIcn-
¡phm\pw \nb{´n¡phm\pw NIC bv¡p Ignbpw. Umäsb \nb{´nX cq]¯nepÅ
LSI§fm¡n amäpIbpw, s{]mt«m-t¡m-fn\p hnt[-bambn ]cnhÀ¯\-s¸Sp¯n,
Abbvt¡­ am[ya¯nte¡v, taÂhnemkw Xncn-¨dnbp-hm\pÅ Ignhp­m¡n
\ÂIpIbpw sN¿p¶p.

Nn{Xw. 8.15 (a) : NIC ImÀUv Nn{Xw. 8.15 (b) : hbÀeÊv NIC ImÀUv

Nn{Xw 8.15(a), 8.5(b) F¶nhbnÂ bYm{Iaw Hcp NIC ImÀUnsâbpw Hcp hbÀ-
seÊv NIC ImÀUnsâbpw Nn{X§Ä sImSp¯ncn¡p¶p. Nne  NIC  ImÀUpIÄ
tI_nÄ D]tbmKn¨pw (Ethernet), NneXp tI_nÄ CÃmsXbpw (Wi-Fi) {]hÀ-¯n¡p¶p.
tI-_nÄ irwJebnte¡pÅ Pm¡pIÄ BWv C uXÀs\äv NIC bnÂ DÅXv. F¶mÂ
hbÀc-ln-X-amb hn\n-a-b¯n\pÅ _nÂävþC³þ{Sm³kv-anädpIfpw doknhdp-Ifpw
Bâ n\bpamWv sshþ-ss^ NIC bnÂ DÅXv. NIC bv¡v 1Gbps thKXbnÂ Umä
ssIamäw sN¿phm³ Ignbp¶p.

8.4.2 l_v  (Hub)

Hcp htbÀUv iyJ-e-bnÂ DÄs¸«ncn¡p¶  I¼yq«-dpIsfbpw D]IcW§sfbpw
]ckv]cw _Ôn¸n-¡phm³ D]tbmKn¡p¶ D]IcWamWv l_v. sNdpXpw efnXhpw
\njv{In-bhpw hneIpd-ªXp-amb D]IcWamWv CXv. Nn{Xw 8.16 ]cn-tim-[n-¡pI.
I¼yq«dpIsf l_n-se t]mÀ«v hgn C uXÀs\äv tI_nÄ D]tbmKn¨v _Ôn¸n-¡p-
¶p. l_nte¡p hcp¶ hnhc§-fpsS ]IÀ¸pIÄ {]kvXpX irwJebnÂ DÄ-s¸-
«ncn¡p¶ FÃm I¼yq«dp-Ifn-te¡pw ssIamdpIbmWv l_v sN¿p¶Xv. Hmtcm
I¼yq«dn\pw AhchcpsS Umä ]m¡äpIÄ Xncn¨dnbphm\pÅ _m[y-Xbp­v. Hcp
I¼yq«dns\ Dt±in¨v Ab¨ ]m¡äpIÄ Ah Xs¶ kzoIcnt¡-­Xpw aäp I¼yq-
«dpIÄ AXv Xnckv-Icnt¡­Xpw BWv. I¼yq«À
irwJebnse FÃm D]I-cW§fnte¡pw FÃm
Umäbpw Abbv¡p¶-Xn\mÂ irwJe Xnc-t¡dnb-
Xmbn-¯ocpIbpw Umä ssIam-dphm\pÅ _m³Uv-
hnUvXv IpdbpIbpw sN¿p¶p F¶-XmWv l_nsâ
{][m\ t]mcm-bva . Nn{Xw 8.16 : l_v
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Nn{Xw 8.17:
hbÀeÊv dn¸o-äÀ

8.4.3  kzn¨v (Switch)

 \nch[n I¼yq«dpIsf ]ckv]cw _Ôn¸n¨p Hcp irwJe cq]oIcn¡phm³
tijnbpÅ \nÀ½nX _p²ntbmSpIqSnb D]IcWamWv kzn¨v. l_n-s\-¡mÄ
DbÀ¶ {]hÀ¯-tijnbpÅ D]-I-c-W-amWv kzn¨v. ImgvNbnÂ l_nt\mSv ASp¯
kmayap­v. F¶mÂ kzn¨v Umäbv¡v F¯nt¨tc­ e£y Øm\w IrXyambn
Dd¸p hcp¯pIbpw, Umä ]m¡äpIÄ Dt±in¨ Øm\t¯bv¡v am{Xw Abbv¡p-
Ibpw sN¿p¶p. irwJebnÂ _Ôn¸n¨n«pÅ FÃm D]IcW§fp-sSbpw hnem-
kw ]«nIbmbn kw`cn¨p shbv¡p¶Xn\memWv kzn¨n\p C§s\ {]hÀ¯n-¡phm³
Ignbp¶Xv. irwJebnse Hcp D]IcW¯nte¡p Umä Ab-bv¡phm\mbn, kzn¨v
Cu ]m¡änse hnemkw ap³Iq«n tiJcn¨ hnemk§-fpambn XmcXayw sN¿p¶p,
hnemkw Is­¯nbmÂ e£y Øm\-¯pÅ D]IcW-¯nte¡p am{Xw Umä
Abbv¡p¶p. hfsc Xnc¡v IqSnb I¼yq«À irwJebnÂ lºns\-¡mÄ \¶mbn
kzn¨v {]hÀ¯n¡p¶p. ImcWw hfsc Ipdª AfhnÂ ktµi§Ä
Abbv¡p¶Xn\mÂ irwJebnÂ Xnc¡v D­mIp¶nÃ.

8.4.4  dn¸oäÀ (Repeater)

hn\nabam[ya¯neqsS hcp¶ sshZypX Im´nI {]Imi
XcwK§sf iàns¸Sp¯p¶ D]IcWamWv dn]oäÀ. (Nn{Xw
8.17) htbÀUv am[ya¯neqsStbm hbÀ-seÊneq-sStbm
Umäbv¡p ]cnanXamb Zqct¯¡v am{Xta iàn £bn¡msX
k©cn¡phm³ Ignbq. CXn\p ImcWw  t\m -bvkv BWv. dn]oäÀ
C§s\ hcp¶ XcwK§sf kzoIcn¨p  iàn Iq«n e£y
Øm\t¯bv¡v ]p\xkwt{]-£Ww \S¯p¶p.

8.4.5   {_nUvPv (Bridge)

Hcp I¼yq«À irwJesb ]e hn`mK§fm¡n thÀXncn¡phm³ D]tbmKn¡p¶
D]IcWamWv {_nUvPv. \nehnepÅ irwJesb ]e hn`mK§fmbn XcwXncn-
¡pIbpw Chsb {_nUvPv D]tbmKn¨v _Ôn¸n¡pIbpw sN¿p¶p. irwJebn-
epÅ {Sm^nIv Ipdbv¡phm³ CXv klmbn¡p¶p. Hcp {_nUvPnÂ Umä ]m¡-
äpIÄ F¯pt¼mÄ, AXnse taÂhnemkw ]cntim[n¨p {_nUvPnsâ GXp ̀ mKs¯
Ch {]Xn\n[m\w sN¿p¶p F¶v I­p]nSn¡p¶p (CtX `mKt¯¡pÅ t\mUp-
Ifntet¡m AtXm adp`mKt¯bvt¡m F¶v). Hcp taJesb {]Xn\n[m\w sN¿p¶
Umä ]m¡äpIsf am{Xw B `mKt¯bv¡v {_nUvPv IS¯n hnSp¶p. _m¡n DÅh
Hgnhm¡p¶p. {_nUvPv hgn IS¶p t]mIp¶ ]m¡äpIÄ adp `mK-¯pÅ FÃm
t\mUpIfnte¡pw {]t£]Ww sN¿pIbpw, e£y¯nepÅ t\m-UpIÄ am-{Xw
Ah kzoIcn¡pIbpw sN¿p¶p. Nn{Xw 8.18 {_nUvPnsâ [À½-§Ä hniZam-¡p¶p.
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8.4.6  dq«À (Router)

Htc hn`mK¯nÂs¸«Xpw Htc t]mepÅ s]cp-amä N«§Ä DÅXpamb c­p
irwJeIsf _Ôn¸n¡p¶ D]IcWamWv dq«À. Umäbv¡v k©cn¡phm\mh-
iyamb DNnXamb ]mX Is­¯p¶Xn\pw A§s\ irwJebnse {Sm^n-¡nsâ
Afhv Ipdbv¡p¶Xn\pw Chbv¡p Ignbp¶p.  {_nUvPnsâ {]hÀ¯\ coXnItfmSv
Chbv¡p kmayw Ds­¦nepw Ahtb¡mÄ Ignhv CXn\p­v. dq«dn\p D]I-c-W-
¯nsâ hnemkhpw, irwJebpsS hnemkhpw ]cntim[n¡phm\pÅ Ignhp-ÅtXm-
sSm¸w AÂtKm-cnXw D]-tbm-Kn¨v Gähpw DNnXamb ]mXbneqsS ]m¡-äpIsf
e£y Øm\¯v F¯n¡phm\pw km[n¡p¶p. Nn{Xw 8.19 dq«-dnsâ [Àaw hni-Z-am-
¡p-¶p.

Nn{Xw 8.18:  {_nUvPv

hbÀeÊv

BIvkkv  t]m bnâv
I¼yq-«-dp-Isf tI_nÄ D]-

tbm-Kn¨v kzn¨n-te¡v _Ôn-

¸n-¡p-¶p.

s\ävhÀ¡v

{_nUvPv

Nn{Xw 8.19: dq«À

CâÀs\äv

s\ävhÀ¡v
kzn¨v dq«À s\ävhÀ¡v

kzn¨v

DSL/tI_nÄ
tamUw
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8.4.7  tKävth (Gateway)

hnhn[ Xc¯nepw s{]mt«mt¡mfnepw {]hÀ¯n¡p¶ irwJeIsf _Ôn¸n¡p-
hm³ tKävth D]tbmKn¡p¶p. Nn{Xw 8.20 ]cn-tim-[n-¡pI. Hcp Xc¯nepÅ s{]mt«m-
t¡mf-ns\ asämcp Xc¯nte¡v hnhÀ¯\w sN¿phm\pw Chbv¡p Ignbp¶p. Hcp
irwJebnÂ \n¶v asämcp irwJebnte¡pÅ {]thi\ Ihm-Sambn CXv
{]hÀ¯n¡p¶p. dq«dn\p kam\amb {]hÀ¯\coXnbmWv Chbv¡pw DÅXv.
D]IcW¯nsâbpw irwJebpsSbpw hnemkw ]cntim[n-¡pIbpw AÂ-tKmcn-
X¯nsâ klmb-¯mÂ DNnXamb ]mX kzo-
Icn¨p ]m¡ä-pIsf e£y Øm\¯p  F¯n-
¡pIbpw sN¿p¶p. hyXy-kvXamb s{]m-t«m-
t¡mfpÅ irwJeIÄ X½nÂ Hcp ]ckv]c-
[mcW D­mbncn-¡-Ww. Hcp tKävthbv¡v irw-
Je-bpsS hnemk- LS\sb Ipdn¨v icn-bmb
[mcW- DÅXn-\mÂ XSÊw CÃmsX XpSÀ-¨-
bmbn ]m¡äp-Isf irwJe-bnse t\mUpIÄ-
¡nSbnÂ ssIamäw sN¿phm-\pÅ Ignhp­v.

11.5Umä sSÀan\Â D]IcW§Ä
(Data Terminal Equipments (DTE))

I¼yq«dnte¡pw ]pdt¯bv¡pw DÅ UmäbpsS Hgp¡ns\ \nb{´n¡p¶ D]Ic-
WamWv Umä sSÀan\Â D]IcW§Ä ( Data Terminal Equipments (DTE)). Cu D]Ic-
W§Ä sSenI½yqWnt¡j³ en¦pambn kwt{]£W am[ya¯nsâ A{K-`mK¯p
_Ôn¸n¨ncn¡p¶p. s]mXphmbn D]tbmKn¡p¶ DTE D]IcW-§fmb tamUw,
aÄ«ns¹IvkÀ F¶nhsb Ipdn¨v ChnsS NÀ¨ sN¿p¶p.

8.51. tamUw (Modem)

sSent^m¬ sse³ D]tbmKn¨v I¼yq«dpIÄ X½nÂ hn\nabw \S¯phm³
klmbn¡p¶ Ce-Ivt{Sm-WnIv D]IcWamWv tamUw. (Nn{Xw 8.21). tamUpteäÀ

Nn{Xw 8.20 : tKäv th

CâÀs\äv

tKäv th

UnPn-äÂ UnPn-äÂ

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 tamUpteäÀ (Demodulator) F¶Xnsâ Npcp¡amWv tamUw (Modem).

I¼yq«dnÂ \n¶v kzoIcn¡p¶ UnPnäÂ knKv\ens\ sSent^m¬ sse\neqsS
IS¶pt]mIphm\mbn A\temKv knKv\em¡n amäp¶p (Modulation). AtXmsSm¸w
sSent^m¬ sse³ hgnhcp¶ A\temKv knKv\ens\ UnPnän-embn ]cnhÀ-¯\w
sNbvXXv Iw]yq«dnte¡p \ÂIp¶p (Demodulation). sSen-t^m¬ sse³ hgn
hnhc§Ä Abbv¡pIbpw kzoIcn¡pIbpw sN¿p¶Xnsâ thKXsb ASn-
Øm\am¡nbmWv tamU¯nsâ thKX \nÀ®bn¡p¶Xv. tam-U¯nsâ  thKX
Af¡p¶Xv _nävkv/sk¡â v (bits / second) BWv.

8.5.2  aÄ«ns¹IvkÀ/Un aÄ«ns¹IvkÀ (Multiplexer/Demultiplexer)

Hä tI_nÄ D]tbmKn¨v 200  Hm AXne[nItam Nm\epIsf ssIImcyw  sN¿p-
¶Xv \n§sf Ft¸msg¦nepw AXnibn¸n¨n«pt­m? CXns\bmWv aÄ«ns¹-Iv-
knMv F¶v ]dbp¶Xv. CtX coXnbnemWv irwJebnepÅ Umä ssIamähpw.
`uXnI am[ya¯neqsS H¶ntesd XcwK§sf kwtbmPn¸n¨v k¦oÀWXtbdnb
Hä XcwKam¡n amän Htc kabw hnSp¶Xns\ aÄ«n]vsfIvknMv F¶pw, adp`mK¯v
Cu XcwKs¯ hnLSn¸n¨p {]tXyI XcwK§fm¡n amäp¶Xns\ Unþ-aÄ«n¹-
IvknMv F¶pw ]dbp¶p. ̀ uXnI am[yas¯ aÄ«n]vsfIvknMv hnhn[ ̀ mK§-fm¡n
amäp¶p. CXns\ {^oIz³kn Nm\Â F¶v ]dbp¶p.

aÄ«ns¹IvkÀ hnhn[ DdhnS¯nÂ \n¶pÅ XcwK§sf kwtbmPn¸n¨v, am[y-
a¯nsâ hnhn[ Nm\epIÄ hgn Abbv¡p¶p. kwtbmPn¸n¨ XcwK§Ä am[y-
a¯neqsS Htc kab¯p k©cn¡p¶p. e£y Øm\¯p Chsb hn`Pn¨v sh-
tÆsd XcwK§fm¡n, Hmtcm XcwK¯n\pw Ft¯­ Øet¯bv¡v Abbv-¡p¶p.
Nn{Xw 8.22 aÄ«ns¹Ivkdnsâbpw UnþaÄ«ns¹Ivkdnsâbpw {]hÀ-¯\w hnhcn¡p¶p.

AXn-thK Bi-b-hn-\n-ab ]mX

aÄ«n-¹-IvkÀ/UnaÄ«n-¹-IvkÀ aÄ«n-¹-IvkÀ/UnaÄ«n-¹-IvkÀ

Nn{Xw 8.22 : aÄ«n-¹-IvkÀ/UnþaÄ«n-¹-IvkÀ
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11.6    s\ävhÀ¡v tSmt¸m-f-Pn-IÄ  (Network topologies)

]¯p I¼yq«dpIÄ AS§nb Hcp irwJe cq]IÂ¸\ sN¿Wsa¶v IcpXpI.
GsXms¡ hn[¯nÂ \ap¡v Chsb ]ckv]cw _Ôn¸n¡mw? e`yamb am²y-
a§fpw Nne \n_Ô\Ifpw hgn \ap¡v Chsb ]e hn[¯nÂ  _Ôn¸n¡mw
`uXnIambn I¼yq«dpIsf ]ckv]cw _Ôn¸n¨p irwJe cq] IÂ¸\ sN¿p¶
coXnsb tSmt¸m-fPn F¶v ]dbp¶p. _kv, dnMv, ÌmÀ, sajv F¶nhbmWv {][m\
tSmt¸mfPnIÄ.

8. 6.1  _kv tSmt¸mfPn  (Bus topology)

_kv tSmt¸mfPnbnÂ (Nn{Xw 11.23) {][m\ tI_nÄ Bb _kntebv¡v t\m-Up-
Isf _Ôn¸n¨ncn¡p¶p. Hcp t\mUn\p Umä Abbv¡Wsa¦nÂ, AXv
_kntebv¡v Abbv¡p¶p. _knsâ FÃm `mK¯pw C u Umä F¯nt¨cp¶p.
FÃm t\mUpIfpw _knÂ hcp¶ Umäsb ]cntim[n¡p¶p. GXp t\mUnte-

\ap¡p s N¿mw

]¯p t\mUpIÄ DÅ Hcp s Ndnb I¼yq«À irwJe \nÀan-¡phm³ Bhiyamb
D]IcW§fpsSbpw am[ya§fpsSbpw ]«nI X¿mdm¡pI .

kzbw hne-bn-cp¯mw

1. l_pw  kzn¨pw  X½nÂ XmcXayw sN¿pI.

2. dn]oädnsâ BhiyIX F´v?

3. Htct]mepÅ c­p irwJeIsf X½nÂ _Ôn¸n¡p¶ D]IcWamWv
.

4. dq«dpw {_nUvPpw X½nepÅ hyXymkw F´mWv?

5. hyXykvX s{]mt«m-t¡mÄ DÅ c­p hyXykvX irwJeIsf ]ckv]cw _Ôn-
¸n¡p¶ D]IcWamWv .

6. sSent^m¬ sse\neqsS c­p I¼yq«dpIÄ X½nÂ hnhchn\nabw \S¯p-
hm³ D]tbmKn¡p¶ Cet{ÎmWnIv  D]IcWamWv .
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¡mtWm Umä Ab¨ncn¡p¶Xv AXv Umäsb kzoIcn¡p¶p. _knsâ A{K`m-
K§fnÂ Hcp sNdnb D]IcWamb sSÀant\äÀ LSn¸n¨ncn¡p¶p. XcwK§Ä
_knsâ A{K`mK¯p F¯nbmÂ Ahsb sSÀant\äÀ BKncWw sNbvXp \o¡w
sN¿p¶p. C u Ahkc¯nÂ _kv ASp¯ XcwK§sf hln¡phm³ ]qÀW
kÖambn¯ocp¶p. tI_nfnte¡pÅ XcwK§fpsS  {]Xn^e\w  Hgn-hm¡phm\pw,
XcwK§Ä X½nÂ IqSnt¨cp¶ kmlNcyw Hgnhm¡phm\pw CXn\mÂ km[n¡p¶p.
Hcp t\mUnÂ \n¶v asäÃm t\mUpIfnte¡pw XcwK-§sf Abbv¡p¶Xns\
t{_mUvImÌnwKv F¶v ]dbp¶p.

_kv tSmt¸mfPnbpsS khnti£XIÄ

$ A\mbmkambn Øm]n¡mw.

$ Ch \nÀ½n¡phm³ hfsc Ipd¨v tI_nfpIÄ D]tbmKn¡p¶Xn\mÂ sNehv
IpdhmWv.

$ Hcp t\mUnsâ XIcmdv irwJesb _m[n¡p¶nÃ.

$ _knsâtbm sSÀant\ädnsâtbm XIcmdv irwJesb sam¯ambn _m[n-¡p¶p.

$ XIcmdv Is­¯pI F¶Xv {iaIcamWv.

$ Hcp t\mUn\p am{Xta Hcp kab¯p Umä Abbv¡phm³ Ignbq.

Nn{Xw 8.23:   _kv tSmt¸mfPn

‘sSÀan-t\-äÀ‘sSÀan-t\-äÀ _kv
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Nn{Xw 8.25 : dnMv tSmt¸mfPn

l_v/ kzn¨v

Nn{Xw 8.24 : ÌmÀ tSmt¸mfPn

8.6.2  ÌmÀ tSmt¸mfPn  (Star topology)

Nn{Xw 8.24  Nn{XoIcn¨ncn¡p¶Xp
t]mse ÌmÀ tSmt¸mfPnbnÂ Hm-
tcm t\mUpw lºntet¡m AsÃ-
¦nÂ  kzn¨ntet¡m t\cn«v _Ôn-
¸n¨ncn-¡p¶p. CXnÂ GsX¦nepw
Hcp t\mUn\p Umä Abbv¡-W-
sa¦nÂ AXv kzn¨n-tet¡m l_n-
tet¡m Abbv-¡p¶p. l_nsâ
Imcy¯nÂ C u XcwK§sf
FÃm t\mUpIfn-te¡pw kwt{]-
£Ww sN¿pI-bpw, Dt±in¨ t\m-
UpIÄ am{Xw Ahsb kzoIcn-¡p-
Ibpw sN¿p¶p. kzn¨nsâ Imcy-
¯nemsW¦nÂ C u XcwK§sf Dt±in¨ t\mUnte¡v am{Xw Abbv¡p¶p.

ÌmÀ tSmt¸mfPnbpsS khntijXIÄ

$ _kv tSmt¸mfPnsb At]£n¨p {]mtbmKnI £aX IqSpXemWv.

$ A\mbmkambn Øm]n¡mw.

$ XI-cmdv Is­-¯pI Ffp-¸-am-Wv.

$ tI{µØm\¯pÅ l_v/kzn¨v sâbpw _Ôn¸n¡phm\pÅ Ignhv A\pkcn¨p
irwJebnÂ t\mUpIsf Iq«nt¨À¯p irwJe hn]peoIcn¡mw.

$ lºnt\m/kzn¨nt\m XIcmdp­mbmÂ irwJesb sam¯¯nÂ _m[n-¡p¶p

$ _kv tSmt¸mfPnsb At]£n¨v  irwJe \nÀ½n¡phm³ IqSpXÂ tI_nÄ
BhiyamWv.

8.6.3  dnMv tSmt¸mfPn (Ring topology)

dnMv tSmt¸mfPnbnÂ t\mUpIsf tI_nÄ
D]tbmKn¨v hr¯m-IrXnbnÂ _Ôn-¸n¨ncn-¡p¶p.
XpS¡tam Ahkm\tam CÃm¯ Hcp hr¯m-
IrXnbmWv dnMv tSmt¸mfPn¡pÅXv (Nn{Xw 8.25).
sSÀan-t\ädn-sâ Bhiyw dnMv tSmt¸mfPn¡v CÃ.
Hcp Znibnte¡p am{X-amWv Umä k©cn¡p¶Xv.
Hcp t\mUnÂ \n¶v asämcp t\mUnÂ F¯p¶
XcwK§sf ]p\cp-Öohn¸n¨v ASp¯-Xnte¡v
Abbv-¡p¶p. Dt±in¨ t\mUnÂ F¯p¶Xp-hsc
Cu {]{Inb XpScp¶p. FÃm t\mUpIfneqsSbpw
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k©cn¡p¶ XcwK§Ä Ahkm\w kwt{]£Ww sNbvX t\mUnÂ
Xncns¨¯pIbpw, AhnsS \n¶p Chsb \o¡w sN¿pIbpw sN¿p¶p.

dnMv tSmt¸mfPnbpsS khntijXIÄ

$ Hmtcm t\mUpw XcwK§fpsS iàn hÀ[n¸n¡p¶Xn\mÂ,  XcwK§fpsS
iàn hÀ[n¸nt¡­n hcp¶nÃ.

$ hfsc Ipd¨v am{Xw tI_nÄ D]tbmKn¡p¶Xn\mÂ sNehv IpdhmWv.

$ Hcp t\mUv XIcmdnembmÂ AXv irwJesb apgp-h\mbn _m[n¡p¶p.

$ irwJebnte¡v ]pXnb t\mUpIsf Iq«nt¨À¡pI {]bmkIcamWv

8.6.4   sajv tSmt¸mfPn (Mesh topology)

sajv tSmt¸mfPnbnÂ FÃm t\mUpIsfbpw ]ckv-
]cw _Ôn¸n¨ncn¡p¶p. Nn{Xw 8.26 ImWn-¨ncn-¡p-
¶Xv t]mse c­p t\mUpIÄ-¡nSbnÂ H¶n-tesd
]mXIÄ D­mbncn¡pw. Hcp ]mX-bnÂ XSÊap-­m-
bmepw asämcp ]mXbneqsS Umä e£y Øm\¯p
F¯nt¨cp¶p.

sajv tSmt¸mfPnbpsS khntijXIÄ

$ c­p t\mUpIÄ¡nSbnÂ DÅ ]mX XIcm-
dmbmepw irwJebv¡p XIcmdv D­mIp¶nÃ.

$ IqSpXÂ tI_nÄ th­Xn\mÂ sNehv IqSpXemWv.

$ hfsc k¦oÀWhpw ssIImcyw sN¿phm³ {]bmkhpamWv.

Nn{Xw 8.26 : sajv tSmt¸mfPn

8.7 hnhn[Xcw  irwJeIÄ  (Type of networks)

Hcp I¼yq«À irwJe `ua hnkvXrXnbnÂ ]e AfhpI-fnembn hym]n¨p InS-
¡p¶p. CXv thWsa¦nÂ Hcp taibpsS apIfntem Hcp dqantem Hcp sI«nS¯ntem
Hcp \Kc¯ntem, Hcp cmPy¯n\pÅntem `qJÞ§fntem temIw apgph\ptam
hym]n¨p InS¡mw. I¼yq«À irwJesb AhbpsS  hym]\s¯ ASnØm\am¡n
NphsS tNÀ¯ coXnbnÂ thÀXncn¡mw.

\ap¡p s N¿mw

\n§fpsS kvIqÄ em_nse irwJebpsS {Iao-I-c-W-coXn
F´mWv F¶v a\knem¡pI.
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$ PAN -þ t]ÀkWÂ Gcnb s\ävhÀ¡v

$ LAN  þ tem¡Â  Gcnb s\ävhÀ¡v

$ MAN  þ sat{Sms]mfnä³ Gcnb s\ävhÀ¡v

$ WAN þ sshUv Gcnb s\ävhÀ¡v

8.7.1 t]ÀkWÂ Gcnb s\ävhÀ¡v (Personal Ar ea Network)

Hcp hyàn-bpsS ]cn-[n-bn-epÅ hn\nab
D]IcW§fpsS (I¼yq«À, samss_Â,
Sm_vseäv, {]n³dÀ F¶nh) irwJebmWv PAN.
GXm\pw aoäÀ hr¯ ]cn[n¡pÅnÂ Ch
hym]n¨p InS-¡p¶p. Nn{Xw 8.27 Hcp ]m«v Hcp
samss_-enÂ \n¶v asäm¶n-te-t¡m, Hcp
I¼yq«dnÂ \n¶v MP3 s¹bdn-te-t¡m
Abbv¡phm³ \mw PAN irwJe D­m¡m-
dp­v. PAN irw-Je D­m¡phm³ ssKUUv am[y-ahpw (USB), A¬ ssKUUv
am[yahpw (»qSq¯v, C³{^msdUv) D]tbmKn¡mw.

8.7.2 tem¡Â  Gcnb s\ävhÀ¡v  (Local Ar ea Network)

Hcp  LAN   irwJebnse hnhc hn\nab¯n\pw I¼yq«n§n\papÅ D]IcW§Ä
Hcp apdnbv¡pÅntem, Hcp sI«nS¯n\pÅntem Hcp Øm]\ ]cn-[nbv¡v DÅntem
Bbncn¡pw ]ckv]cw _Ôn¸n¨ncn¡p¶Xv. GXm\pw aoätdm GXm\pw Intem-
aoätdm hr¯ ]cn[nbv¡pÅnÂ Bbncn¡pw ChbpsS {]hÀ¯\w. km[mc-Wbmbn
Hm^oknepw kvIqfnepw dqanepw Hcp LAN irwJeam{XamWv D­m-Imdp-ÅXv, F¶mÂ

Nn{Xw 8.27: ]m³

Nn{Xw 8.28 : tem¡Â Gcnb s\ävhÀ¡v

Hm^okv sse{_dn skÀhÀ

¢mÊv dqw
I¼yq-«À
em_v

s]mXp
¢mÊv dqw



245

8. I¼yq-«À irwJ-e-IÄ

Hcp sI«nS¯nÂ Xs¶ H¶nÂ IqSpXÂ LAN  Nnet¸mÄ D­m-sb¶p hcmw. (Nne
kvIqfpIfnÂ Hmtcm em_nepw Hmtcm LAN  irwJe DÅXp-t]mse). Nnet¸mÄ
LAN  ASp¯Sp¯ sI«nS¯nte¡pw hym]n¨ncn¡pw

LAN  irwJebpsS \nb{´Whpw ]cn]me\hpw, Hcp hyànbpsStbm, Hcp Øm-
]\¯nsâtbm DS-a-Ø-Xbn-em-bn-cn-¡pw.

ssKUUv am[yaw (htbÀUv aoUnb) ( UTP tI_nfpIÄ tImbmIvknÂ tI_nfp-
IÄ XpS§nbh) D]tbmKn¨pw hbÀseÊv am[yaw (C³{^msdUv, td-Untbm
XcwK§Ä XpS§nbh) D]tbmKn¨pw em³ Øm]n¡mhp¶XmWv. A¬ ssKUUv
am[yaw (Unguided Media) D]tbmKn¨mWv LAN  Øm]n¡p-¶-sX¦nÂ AXns\
hbÀseÊv LAN  (WLAN (Wireless LAN )) F¶v hnfn¡mw.

8.7.3 sat{Sms]mfnä³ Gcnb s\ävhÀ¡v
(Metr opolitan Ar ea Network (MAN))

MAN  irwJebpsS I¼yq«n§pw {]hÀ¯\hpw hn\nab D]IcW§fpsS hym]-
\hpw  Hcp \Kc ]cn[n¡pÅnÂ  \nÂ¡p¶p. CXnsâ hr¯ ]cn[n \qdp Intem-
aoäÀ hsc hym]n¨p InS¡pw. em³ (LAN)  irwJeIsfbpw, kzImcy  I¼yq«dpI-
sfbpw ]ckv]cw _Ôn¸n¨mWv MAN Øm]n¡p¶Xv. FÃmhn[ am[ya§fpw
(ssKUUpw A¬þssKUUpw) CXn\mbn D]tbmKn¡p¶p. MAN  sâ DS-aØ-Xbpw
\nb-{´W hpw Kh¬saâ nt\m, Hcp henb Øm]\¯nt\m Bbncn¡pw (Nn{Xw 8.29)

Nn{Xw 8.29 : sat{Sm-s]m-fn-ä³ Gcnb s\äv hÀ¡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\ävhÀ¡v (Wide Ar ea Network (WAN))

]e \K-c-§-fnepw  cmPy§fnepw `qJÞ§fnepambn hym]n¨p InS¡p¶ hnhc
hn\nab I¼yq«nMv D]IcW§Ä WAN irwJebnÂ DÄs¸Sp¶p. \qdp Intem-aoäÀ
hr¯]cn[nbv¡pw A¸pdt¯bv¡v ChbpsS {]hÀ¯\w  hym]n¨ncn-¡p¶p.
kzImcy I¼yq«dpIÄ, LAN, MAN IqSmsX aäp WANIfpw CXnÂ AwK§Ä
Bbncn¡pw. FÃm Xc¯nepw DÅ hn\nab am[ya§Ä (ssKUUpw A¬ ssKU-
Upw) ChnsS D]-tbmKn-
¡p¶p Nn{Xw 8.30. WAN\v
D¯a DZmlc-W- -amWv CâÀ-
s\äv. temI-¯n-se Gähpw
henb WAN Bbn«mWv
CâÀ-s\äns\ IW¡m¡p-
¶-Xv. cmPy¯n-\pÅn-epw,
hnhn[ ̀ qJÞ-§-fn-ep-ambn
hym-]n¨p InS-¡p¶ ATM

irwJe, _m¦v irwJe,
Kh¬sa-â nsâ-bpw, A´m-
cm{ã Øm-]-\- -§fp-sSbpw
irw-J-e-IÄ F¶nh WAN\p
DZm-lcW-§fmWv.

]«nI 8.1   PAN, LAN, MAN, WAN khntijXIfpsS kw{Klw

   Af-hp-tImÂ PAN LAN MAN WAN

sNdnb hnkvXoÀW-
¯nÂ (10m hr¯
]cn-[n)

GXm\pw aoäÀ apXÂ
Intem-ao-äÀ hsc (10 km
hr¯ ]cn-[n)

\Kc ]cn-[n-bnÂ
(100 km hr¯
]cn-[n)

cmPy-§-fnepw ̀ qJ-
Þ-§-fn-epw tem-
I-am-I-am-\-hpw

AXn-thKw AXn-thKw kmam\y thKX thKX Ipdhv

hym]vXn

hn\n-ab thKX

Øm]n-¡p-hm-\p-ff
Nnehv

Xosc Ipdhv Nnehv Ipdhv kmam\yw Nnehv Nne-th-dnb

Nn{Xw 11.30: sshUv Gcnb s\ävhÀ¡v

ATM
D]-{Kl
Unjv LAN

D]-{Kl
Unjv

LAN

LAN
djy

C´y

WAN

bp.F-kv.F

CâÀs\äv

ATM

ATM

Terminal

TerminalTerminal

Terminal

Terminal Terminal

kÀhÀ

11.8irwJebpsS bpàym-[n-jvTnX XcwXncnhv
(Logical classification of networks)

irwJebnse I¼yq«dpIfpsS NpaXeIsf ASnØm\am¡n c­mbn XcwXncn-
¡mw. ]oÀ Sp ]oÀ (Peer - to - peer), ¢bâ v- skÀhÀ (Client - Server).
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8.8.1 ]oÀ Sp ]oÀ  (Peer to peer)

]nÀ Sp ]nÀ irwJebnÂ Hcp I¼yq«dn\pw irwJebpsS apgph³ NpaXe D­m-
bncn¡nÃ. ChnsS hnhc§Ä ssIamdp¶Xn\pw D]IcW§Ä ]¦nSp¶Xn\pw
I¼yq«dpIsf X½nÂ ]ckv]cw _Ôn¸n¡pIbmWv sN¿p¶Xv. FÃm I¼yq-
«dpIÄ¡pw Xpey ]cnKW\bmWv DÅXv. GXp I¼yq«dn\pw GXp kab¯pw
¢bâ v Bbn«pw skÀhÀ Bbn«pw {]hÀ¯n¡mw.

sNdnb I¼yq«À irwJeIÄ BhiyapÅXpw, F¶mÂ ]qÀ® Npa-Xe DÅ
skÀhdpIfpsS  BhiyanÃm¯Xpamb  Øe§fnÂ (hoSpIÄ, sNdnb hym]mc
Øm]\§Ä) Ch A\ptbmPyamWv.

8.8.2 ¢bâv skÀhÀ (Client-Server)

`qcn`mKw irwJeIfpw ¢bâ vþskÀhÀ coXnbnÂ A[njvTn-XamWv. Hcp `£W
imebnÂ sN¶v, Blmc km[\§fpsS ]«nI t\m¡n, AXnÂ \n¶v CãapÅXv
ISbnse  tPmen¡m-ct\mSv (skÀhÀ) Bhiy-
s¸Sp¶Xn\v Xpey-amWv Ch-bpsS {]hÀ¯\w.
`£Wim-ebnÂ AXv e`y-amsW¦nÂ Bhiy-
¡mc\v (ss¢â v) AXv hnX-cWw sN¿pIbpw,
e`y-asÃ¦nÂ Bh-iyw \ncm-Icn-¡s¸SpIbpw
sN¿p¶p.

¢bâ vþ-skÀhdnsâ LS\bnÂ irwJebnse
iàn IqSnb I¼yq«À (skÀhÀ), iàn Ip-
dª  I¼yq«dn\p -(¢bâ v) tkh\§Ä e`yam-
¡p¶p. ¢bâ nsâ A`yÀ°\ A\pkcn¨p Hcp skÀhÀ \nÀZnã tkh\§Ä
(Response) e`yam¡p¶p. C u tkh\§fnÂ UmäbpsSbpw tkm^vävshbdnsâbpw
lmÀUvshbdnsâbpw ]¦nSÂ DÄs¸-Sp¶p. Nn{Xw 8.31 ¢bâ v skÀhdnsâ  LS\
Nn{XoIcn¨ncn¡p¶p.

¢bâ v skÀhdnsâ LS\ tI{µoIrX tkm^vävshbÀ amt\Pvsaâ n\v DZml-cWamWv.
skÀhdnÂ tkm^vävhbÀ temUv sN¿pt¼mÄ Ah ¢bâpIÄ¡n-S-bnÂ
]¦pshbv¡ps¸SpIbpw, skÀhÀ tkm^vähbdnÂ  D­m-Ip¶ GXp amähpw ¢bâ nÂ
{]Xn^en¡pIbpw sN¿p¶p. Hmtcm I¼yq«dnepw ]pXnb ^bepw AXnsâ
]cnhÀ¯\ ̂ bepw CSphm\pÅ A[nI DuÀPhpw kabhpw CXn\mÂ em`n¡mw.

skÀhdpIfpsS XcwXncn¡Â

a) ^bÂ skÀhÀ:- H¶ne[nIw D]t`màm¡fpsS ^bepIÄ kq£n-¡m\pw
ssIImcyw sN¿phm\pw DÅ I¼yq«À BWnXv.

Nn{Xw. 8.31 : ¢bâv þ kÀhÀ

¢bâ v ¢bâ v

¢bâ v¢bâ v

At]£/
{]Xn-I-cWw

At]£/
{]Xn-I-cWw

skÀhÀ
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b) sh_v skÀhÀ :- sh_v t]Pn\pÅ A`yÀY\ ssIImcyw sN¿p¶
I¼yq«dmWnXv.

c) {]nâ v skÀhÀ :- ¢bâpIfnÂ \n¶pw {]nâdpIfnte¡pÅ {]nâ nMv tPm-enIsf
ap³KW\bv¡v A\pkcn¨p ]qÀ¯o-I-cn-¡p¶ I¼yq«À BWnXv.

d) Umämt_kv skÀhÀ:- s]mXphmbn kq£n¨ncn¡p¶ Umämsb  ImWm\pw
amä§Ä hcp¯m\pw \o¡w sN¿phm\pw AwKoIrX D]t`màmhns\ (¢bâ v)
klmbn¡p¶ I¼yq«À BWnXv.

8.9 irwJebnÂ I¼yq«dpIfpsS Xncn¨dnbÂ
(Identification of computers over a network)

Atacn¡bnÂ  DÅ Hcp Iq«pImc\v C´ybnÂ DÅ \n§Ä Hcp I¯v FgpXp¶p
F¶v k¦Â¸n¡pI. \n§Ä Hcp I¯v FgpXn, IhdnÂ C«p, Ihdn\p ]pd¯v
Iq«pImcsâ taÂhnemkhpw FgpXn, ]pdInÂ \n§fpsSbpw taÂhnemkhpw
FgpXp¶p. C u I¯v C´ybnse t]mtÌm^oknÂ CSpt¼mÄ AXn\p apIfnÂ
C´y³ X]mÂ hIp¸nsâ koepw XobXnbpw AXnÂ ]Xn¸n-¡p¶p. hnhn[
amÀK§fneqsS k©cn¨ I¯v Ata-cn-¡-bnse X]mÂ hIp-¸nÂ F¯p¶p. AhnsS
sh¨v Atacn¡³ X]mÂ hIp¸nsâ koepw XobXnbpw ]Xn¡p¶p. Ahkm\w
t]mÌpam³ I¯v taÂ hnemk¡mc\v ssI-amdp¶p. I¼yq«À irwJ-ebnepw Umäsb
]m¡äpIfm¡n CtX coXnbnÂ BWv ssIamäw sN¿p¶Xv.

Hcp irwJe kÖoIcn¨p IgnªmÂ, t\mUpIÄ X½nÂ ]ckv]cw hnhc hn\nabw
\S¯mw. icnbmb hnhchn\nab¯n\v t\mUpIsf At\ym\yw Xncn¨dntb­Xv

kzbw hne-bn-cp¯mw
1. _kv tSmt¸mfPnbnÂ _knsâ A{K`mK¯p F¯p¶ XcwK§sf 

BKncWw sN¿pIbpw _knÂ \n¶v \o¡w sN¿pIbpw sN¿p¶p.

2.  tSmt¸mfPnbnÂ Hmtcm t\mUpw l_v / kzn¨v  te¡v t\cn«v _Ôn¸n¨n-cn-
¡p¶p

3. tSmt¸mfPnbnÂ Hmtcm t\mUpw aäp t\mUpIfpambn t\cn«p _Ôn¸n-
¨ncn¡p¶p.

4. Xmsg¸dbp¶ hnhn[ irwJeIsf  Xcw Xncn¡pI.

ATM sâ irwJe, tI_nÄ sSenhnj³ irwJe, Hcp kvIqfn\pÅnse irwJe,

»qSq¯v D]tbmKn¨pÅ hoSn\pÅnse irwJe, sSent^m¬ irwJe, sdbnÂth
irwJe

5 F´mWv PAN?

6 F´mWv ]oÀ Sp ]oÀ irwJe ?
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BhiyamWv. X   F¶  t\mUv Y  F¶ t\mUnte¡p  hnhc§Ä ssIamdWsa¦nÂ,
X Dw Y Dw irwJebnÂ At\ym\yw X\-Xmbn Xncn-¨-dn-b-¯¡ Bbn-cn-¡Ww. CXv
F§s\ km[n¡p¶p F¶v ]cntim[n¡mw.

8.9.1  aoUnb AIvkkv I¬t{SmÄ hnemkw (Media Access Control (MAC) addr ess)

Hmtcm  NIC ( Network Interface Card) bnepw AXv \nÀan¨ I¼\n¡mÀ \ÂIp¶
hyXykvXhpw ØncambXpw BtKmf]cambn AwKoIcn¨n«pÅXpamb (]{´-­¡
slIvkm sUknaÂ \¼dpIÄ) taÂhnemkamWv MAC A{Ukv. Hcp NIC DÅ
sajos\ AXnsâ MAC hnemkw D]tbmKn¨v Xncn¨dnbp¶p. NIC bnse MAC

hnemkw Øncam-bn-cn¡pw.

MAC hnemkw F¶Xv 12 A¡ slIvk sUknaÂ AsÃ¦nÂ 48 _näv ss_\-
dnbmWv.  Xmsg ImWn¨ncn¡p¶  GsX¦nepw Hcp coXnbnÂ BWv MAC hnemkw
FgpXmdpÅXv

MM:MM:MM:SS:SS:SS AsÃ¦-nÂ  MM-MM-MM-SS-SS-SS

MAC hnemk¯nsâ BZy`mKw ( MM:MM:MM)  AXv \nÀan¨ I¼\nbpsS  Xncn¨-
dnbÂ A¡hpw c­mas¯ ]IpXn (SS:SS:SS) NIC bv¡v Bbn I¼\n \ÂIn-
bncn¡p¶ {Ia \¼dpamWv. MAC hnemk¯n\p DZmlcWamWv. Xmsg sImSp-¯n-
cn-¡p-¶-Xv.

00:AO:C9 :    14:C8:35

Nn{Xw. 8.32 : MAC Id

BZy ]IpXn  00:AO:C9  F¶Xv CXv \nÀan¨Xv CâÂ tImÀ]tdj³  BWv F¶v
kqNn¸n¡p¶p. Ahkm\ aq¶¡ \¼À  CâÂ tImÀ]tdj³  NIC bv¡v \ÂInb
{Ia\¼dmWv.

8.9.2  CâÀs\äv t{]mt«m-tImÄ (Internet Protocol (IP))

irwJebnse Hmtcm t\mUn\pw \ÂInbn«pÅ 4 `mK§Ä DÅ X\Xmb \¼ -
dmWv IP taÂhnemkw AYhm IP A{Ukv. irwJe ta[mhn  (s\äv-hÀ¡v AUvan\n-
kvt{SäÀ) AsÃ¦nÂ CâÀs\äv kÀhokv s{]msshUÀ BWv Hmtcm t\mUn\p-
apÅ IP A{Ukv tcJs¸Sp¯p¶Xv. 4 ̀ mK§fmWv CXn\p-ÅXv. Hmtcm ̀ mK-s¯bpw
tUm«v D]tbm-Kn¨v thÀXncn-¡pw. Hmtcm `mK¯pw 0 apXÂ 255 hsc DÅ Hcp \¼-
dmWv D­m-Ip-I. Hcp IP A{Ukv 4 ss_äv (32 _näp-IÄ) \¼À D]-tbm-Kn¨mWv
Xbm-dm-¡p¶-Xv.

HmÀ¯ncn¡phm³ Ffp¸¯n\mbn IP A{Ukns\ sUknaÂ  cq]¯nÂ tUm«v D]-
tbm-Kn¨v thÀXn-cn¨ \¼dmbn, cq]IÂ¸\ sNbvXncn¡p¶ (Nn{Xw 8.32) Â \ÂIn-
bn-cn-¡p-¶p.



250

8. I¼yq-«À irwJ-e-IÄ

Hcp irwJebnÂ Hcp D]Ic-W-¯nsâ
IP taÂhnemkw, AXns\ Xncn¨dn-bp-hm-
\mbn D]tbmKn¡p¶p. D]IcW-
¯nsâ IP taÂhnemkw D]tbm-Kn¨v IP
t{]mt«m-t¡mÄ ]m¡äpIsf hgn-Xncn¨p
hnSp¶p.

IP taÂhnemk¯n\p c­p ]Xn-¸pIÄ BWv DÅXv. ]Xn¸v 4 ( version 4 ) IPv4  ]Xn¸v
6 (Version 6) IPv6. IPv4 {]Imcw 32 _näv hep¸apÅ taÂhnemkw BWv Iw]yq«dn\p
\ÂIp¶Xv,  IPv6 {]Imcw 128 _näv hep¸apÅ taÂhnemkw BWv Iw]yq«dn\p
\ÂIp¶Xv. IPv4 D]tbmKn¨v 232(GItZiw 4 e£w tImSn) hyXykvX
D]IcW§sf {]Xn\n[o-Icn¡phm³ Ignbpw.

irwJebnte¡p _Ôn¸nt¡­ D]IcW§fpsS (samss_Â t^m¬, ho«p]I-
cW§Ä, hyànKX hn\natbm]m[nIÄ) F®w \mÄ¡p\mÄ AXnthKw hÀ[n¨p
hcp¶Xn\mÂ  IPv4 hn`mK¯nepÅ hnemk§Ä D]tbmKn¨v Xocp¶p. C u
{]XnkÔn adnIS¡p¶Xn\mbmWv  IPv6 hnIkn¸n¨v FSp¯Xv. AXv Ct¸mÄ
D]tbmKn¨v XpS§nbncn¡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]IcW§sf {]Xn\n[oIcn¡mw.

Nn{Xw. 8.33 : IP taÂhn-emkw

11.10  irwJeIfnse t{]mt«m-t¡mfpIÄ (Network Protocols)

irwJebnse D]IcW§Ä X½nÂ hnhc§Ä ]ckv]cw ssIamdpt¼mÄ kzoI-
cnt¡­ {]tXyI \nba§fmWv t{]mt«m-t¡mfpIÄ . Umä t^mÀamänMv, Umä Iw{]-
ÊnMv, ]niIpIfpsS ]cntim[\, Xncn¨dnbÂ, ]ckv]cw _Ôn¸n¡Â, Umäm
e£yØm\¯p F¯nt¨À¶p F¶v Dd¸phcp¯Â F¶nhbv¡mbn Hmtcm
t{]mt«m-t¡mfn\pw AXnsâXmb \nb-a-§fp­v.

\ap¡p s N¿mw

\n§fpsS kvIqfnse I¼yq«À irwJebnse Hmtcm D]IcW§fp-sSbpw  MAC ID
bpw IP A{Íkpw  I­p]nSn¨p Hcp ]«nI Xmsg Im-Wn¨ncn¡p¶Xv t]mse Xbmdm-
¡pI ( IPCONFIG/ALL F¶ \nÀtZiw, Iam³Uv t{]mwänÂ D]tbmKn-¡pI)

{Ia \w. I¼yq-«-dnsâ t]cv IP MAC

1.
2.
3.
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{]tXyI Dt±iy§Ä¡p th­nbpw, kml-Nc-y-§Ä¡p- th­nbpw \nch[n I¼yq«À
irwJe t{]mt«m-t¡mfpIÄ \nÀ½n¨n«p­v.  TCP/IP, SPx/IPx XpS§n-bh-bmWv
s]mXphmbn D]tbmKn¡p¶ Nne t{]mt«m-t¡mfpIÄ (Protocols).

TCP/IP

CâÀs\änepw km[mcW irwJeIfnepw ]ckv]cw _Ôn¸n¨n«pÅ D]IcW§-
fnÂ D]tbm-Kn¡p¶ \nba§fmWv TCP/IP ({Sm³kvanj³ I¬-t{SmÄ t{]mt«m-tImÄ/
CâÀs\äv t{]mt«mt¡mÄ) (TCP/IP Transmission control protocol/Internet protocol) F¶Xv.
CâÀ-s\änÂ Cet{ÎmWnIv D]IcW-§Ä (I¼yq«À t]mepÅ) F§s\ _Ôn¸n¡-
Wsa¶pw Ah X½nÂ F§s\ hnhc hn\nabw \S¯Wsa¶pw TCP/IP \nÀh-
Nn¨ncn¡p¶p

Hcp I¼yq«dnÂ \n¶v asäm¶nte¡v Umä Abbv¡pt¼mÄ, TCP/IP BZyw Ahsb
hn`Pn¨p sNdnb ]m¡äpIÄ B¡pIbpw ]n¶oSv Abbv¡pIbpw sN¿p¶p. kzoI-
cnt¡­  I¼yq«dnÂ C u ]m¡äpIÄ In«n¡gnªmÂ, C u ]m¡äpIfnÂ sXäpItfm
tISp]mSpItfm Dt­m F¶v ]cntim[n¡p¶p. XIcmdpIÄ Is­-¯nbmÂ, C u
]m¡äpIÄ ho­pw Abbv¡p¶Xn\pÅ \nÀtZiw TCP kaÀ¸n-¡p¶p. XIcmsdm-
¶pw CsÃ¦nÂ ]m¡äpIsf TCP bnÂ \nÀt±in¨n«pÅ \nba-§Ä¡\pkcn¨p
kwtbmPn¸n¨v bYmÀY ktµiw B¡n amäpIbpw sN-¿p-¶p. TCP/IP \nba§fnÂ
\S¡p¶ hnhn[ {]hÀ¯\§Ä Nn{Xw 8.32 sImSp-¯ncn¡p¶p. C u ]m¡äpIÄ
e£y Øm\¯p F¯nt¨cp¶p F¶v Dd¸m-¡p-¶Xv CâÀs\äv t{]mt«mt¡mÄ
BWv. Htc ktµi¯nsâ hnhn[ ]m¡-äpIÄ ]e ]mXIfneqsSbmWv k©cn-
¡p¶sX¦nepw Ah Htc e£yØm-\¯p F¯nt¨cpIbpw Ahsb AhnsS sh¨v
kwtbmPn¸n¡pIbpw sN¿p¶p. HTTP, FTP, DNS  XpS§nb t{]mt«mt¡mfpIfpw TCP/

IP t{]mt«mt¡mfn\p­v.

Nn{Xw 8.34 : TCP/IP bpsS {]hÀ¯\w

dq«À dq«À dq«À

dq«À
dq«À

dq«À

L«w 3
TCP t{]mt«m-t¡mÄ
]m¡-äp-Isf ]qÀÆ-
Øn-Xn-bn-em-¡p-¶p.

L«w 2
IP t{]mt«m-t¡m-fns\ A\p-k-
cn¨v ]m¡äpIÄ dq«-dnÂ \n¶v
dq«-cn-te¡v CâÀs\än-eqsS
k©-cn-¡p-¶p.

L«w 1
TCP t{]mt«m-t¡mÄ
Umäsb ]m¡äp-IÄ
B¡p-¶p.
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a. HTTP

ssl¸À sSIvÌv {Sm³kv^À t{]mt«mtImÄ (Hyper Text Transfer Protocol) F¶mWv
HTTP bpsS ]qÀW cq]w. ¢bâ nÂ \n¶pÅ A`yÀY\ ssIamäw sN¿phm\pw,
skÀhdnÂ \n¶v {]XnIc-W§Ä kzoIcn¡phm\papÅ Aw-KoIrX s]cp-amä
N«§fmWnXv. ¢bâ nÂ \n¶v {_u-kÀ hgn At]£ kzo-Icn¡p¶ kÀhÀ, HTTPhgn
tkh-\w \ÂIp-I-bpw sN¿p¶p. C¯-
cw A`yÀY-\-bpsS-bpw {]XnIc-W¯n-
sâbpw tPm-Un-IÄ HTTP skj³ F¶v
Adn-bs¸Sp¶p. (Nn{Xw 8.35)

¢bâ nÂ \n¶pÅ \nÀt±is¯
XpSÀ¶v skÀhÀ {]XnIcn¡p¶Xv
c­p coXn-bn-em-Wv. skÀh-dnÂ
ap³Iq«n kq£n-¨n-«pÅ ̂ bÂ Ab¨p sImSpt¯m (Static coXn) skÀh-dnÂ kq£n-
¨n-«pÅ t{]m{Kmw tImUnsâ {]hÀ¯-\- ̂ -e-am-bn-«pÅ ̂ bÂ Ab¨p sImSpt¯m
(Dynamic coXn) BImw AXv.

HTTP bpsS c­p {][m\ khnti£XIÄ

$ HTTP bnÂ hnhc hn\nab am[ya¯nsâ kzm[o\anÃ.

$ HTTP AØncamWv (A`yÀY\bpsSbpw {]XnIcW¯nsâbpw kab¯p
am{Xw) ¢bâ v - kÀhÀ  _Ôw ]ckv]cw \ne\nÀ¯pIbpw AXn\ptijw
_Ôw \ntijw hntÑZn¡pIbpw sN¿p¶p.

b. FTP

F^v Sn ]n bpsS ]qÀWcq]w ̂ bÂ {Sm³kv^À t{]mt«mtImÄ (File Transfer Protocol)

F¶mWv. Umä-bpw t{]m{Kmw ^bepIfpw irwJe hgn ]ckv]cw ssI-amäw
sN¿phm³ D]tbm-Kn¡p¶ ASnØm\ t{]mt«mtImÄ BWnXv. CâÀs\än-eqsS
efnXamb coXn-bnÂ I¼yq«dpIÄ X½nÂ ^bepIÄ ssIamdm\pÅ amÀK-amWv
CXv. TCP bpw IP bpw D]tbmKn¨v Abbv¡pIbpw kzoI-cn¡pIbpw sN¿p¶p.

skÀhdnse  kpc£m amÀK§Ä Bb bqkÀ  \mahpw  ]mÊv thÀUpw  D]tbm-
Kn¨v ^bepIÄ kpc£nXambn ssIamäw sN¿p¶Xv ¢bâ v skÀhÀ LS\bmb
FTP D]tbmKn¨mWv. FTP ¢bâ v t{]m{KmapIfmb FileZ-illa, CUTEFTP F¶nh
D]tbmKn¨v ^bepIÄ hfsc Ffp¸¯nÂ Abbv¡phm\pw kzoIcn¡phm\pw
Ignbp¶p.

c. DNS
sUmssa³ s\bnw knÌw (Domain Name System) F¶mWv DNS sâ ]qÀW cq]w.
sh_v {_ukdnsâ As{UÊv _mdnÂ \½Ä ssS¸v sN¿p¶ sh_v taÂ-hnem-

Nn{Xw . 8.35 : HTTP skj³

ss¢â v skÀhÀ

At]£

{]Xn-I-cWw
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k¯nsâ (sUmssa³ \maw) IP taÂhnemkw DNS \ap¡v \ÂIp¶p.  (samss_Â
t^mWnÂ Hcp t]cv XncsªSp¡pt¼mÄ AXnÂ t^m¬ \¼À DÅXv t]mse)

DNS \p AXnsâXmb irwJeIÄ D­v. CâÀs\änÂ DÅ FÃm sh_vsskäp-
IfpsSbpw IP taÂhnemk§fpw sUmssabn³ \ma§fpw Hcp Umämt_knÂ
tiJcn¨n«p­v. CâÀs\änse Hmtcm t\mUnsâbpw IP taÂhnemkw Ønc-amWv
F¶XmWv DNS sâ ASnØm\w. Hcp DNS \p Hcp sUmssa³ \ma¯ns\ hnhÀ¯\w
sNbvXp IP taÂhnemkam¡phm³ IgnªnsÃ¦nÂ AXv ASp¯ DNS t\mSpw,
AXn\pw IgnªnsÃ¦nÂ AXn\Sp¯Xnt\mSpw hnhchn\nabw \S¯pw. C u
{]{Inb icn-bmb IP taÂhnemkw In«p¶Xv hsc XpScp¶p.

8.11 bqWnt^mw dntkmgvkv semt¡äÀ
(Uniform Resource Location (URL))

bqWnt^mw dntkmgvkv semt¡äÀ F¶XmWv  URL- -sâ ]qÀW cq]w. URL F¶Xv
{IaoIcn¨  hm¡pIÄ D]tbmKn¨v sh_v {_ukdpIÄ, CsabnÂ t{]m{KmapIÄ,
aäp tkm^vävshbdpIÄ XpS§nbhsb CâÀs\änÂ Xncn¨dnbp-hm³ klmbn-¡p¶
H¶mWv. CsâÀs\änepÅ FÃm hn`h§Ä¡pw (resources) X\Xmb URL

D­mbncn¡pw. ^bepIÄ, AXpÄs¸Sp¶ sh_vt]-Pp-IÄ aäp tUmIyqsaâp-IÄ,
{Km^nIvkv, t{]m{KmapIÄ XpS§nbhbmWv irwJe hn`-h§Ä (Network resources).
Hcp URL-Â A£-c-§Ä, A¡-§Ä, NnÓ-§fpw D­v.

Hcp URL taÂhnemks¯ aq¶mbn Xcw Xncn¨ncn¡p¶p

a) s\ävhÀ¡v t{]mt«mt¡mÄ

b) sUmssa³ \maw (tlmÌnsâ t]cv AÃ¦nÂ hnemkw)

c) ^bÂ \maw

DZmlcW¯n\v  http://www.dhsekerala.gov.in/index.html F¶ URL  \v aq¶p `mK§Ä
D­v. Nn{Xw 8.36 Cu URL sâ hnhn[ LS-I§Ä ImWn¨ncn¡p¶p.

Nn{Xw 8.36 : URL sâ LS-I-§Ä
t{]mt«m-t¡mÄ sUmssa³ \maw ^bÂ \maw

\ap¡p s N¿mw

TCP/IP, HTTP, FTP, DNS F¶nhbÃmsX GsX-¦nepw A©p t{]mt«m-t¡m-
fpIsf¡pdn¨v Ipdn¸v Xbm-d-¡pI.
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aq¶p hn`mK§fpsSbpw hniZ hnhc-§Ä NphsS tNÀ¯ncn¡p¶p.

a) t{]mt«m-t¡mÄ (Protocol)

sUmssa\nÂ \n¶v hnhc§Ä GXp t{]mt«mtImÄ D]tbmKn¨mWv kzoIcn-t¡­Xv
F¶Xv {_ukdns\ Adn-bn¡p¶p.

b) sUmssa³ \maw (Domain name)

sUmssa³ \maw F¶Xv sUmssa³ s\bnw knÌw hgn skÀhdn\p \ÂInb t]-
cmWv. Hcp  URL  se  sUmssa³ \maw  Hcp  sh_v skÀhdns\ Is­¯phm³
klmbn¡p¶p. hfsc Ffp¸¯nÂ HmÀ½ \nÂ¡p¶ hn[¯nÂ CâÀs\äv D]-
t`màm¡Ä¡v {lkz\ma¯nÂ In«p¶p. I¼yq«À D]tbmKn¨v CâÀs\äneqsS
hnhchn\nabw \S¯m³, IP A{Íkv D]tbmKn¡mhp¶XmWv. F¶mÂ FÃm
I¼yq«dpIfpsSbpw IP A{Ukv HmÀ¯ncn¡pI F¶Xv {]mtbmKnI-aÃ. AXp-sIm­v
sh_v kÀhdn\p t]cv \ÂIpIbpw, C u t]cn\p Xpeyamb IP hnemk-§fpsS Hcp
]«nI D­m¡n kq£n¡pI F¶ k{¼Zmbw sIm­v h¶p. CXns\-bmWv
sUmssa³ \maw F¶v ]dbp¶Xv. DZmlcWw dhsekerala.gov.in, keralaresults. nic.in

,google.com, gmail.com.

Hcp sUmssa³ \ma¯n\p km[mcW H¶nÂ IqSpXÂ ̀ mK§Ä D­v. tSm]v sehÂ
sUmssa³ AYhm {]mYanI sUmssa³, D] sUmssa³ F¶n-h.

apIfnÂ kqNn¸n¨ DZmlcW¯nÂ in F¶Xv {]mYanI sUmssa\pw, gov F¶X v
in sâ D] sUmssa\pw , dhsekerala F¶Xv gov bpsS D] sUmssa-\pamWv.

hfsc Ipd¨p {]mY-anI sUmssa\pIÄ BWv DÅXv. Ahsb c­p hn`mK-§Ä
Bbn Xcw Xncn¨ncn¡p¶p. s]mXphmb sUmssa³ \ma§Ä (Generic domain names)

F¶pw  cmPy¯nsâ {]tXyI sUmssa³ \ma§Ä (Country specific domain  names)

F¶pw. s]mXphmb/cmPy sUmssa³ \ma§fpsS DZmlcW§Ä ]«nI 8.2 Â
sImSp¯ncn¡p¶p.

]«nI 8.2 : s]mXp-hm-bXpw cmPy-¯nsâ {]tXyI sUmssa³ \ma-§fpw

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 s N¿mw

c.̂ bÂ \maw ( File Name)

GXp ^bÂ BtWm Xpdt¡­Xv AXns\ kqNn¸n¡p¶XmWv C u `mKw. Nn{Xw
8.35-se DZm-l-c-W-¯nÂ sImSp-¯n-cn-¡p¶ sUmssa³ \maw \ÂIp-t¼mÄ sh_v
kÀhÀ index.html F¶ ^bemWv Ab¨p Xcn-I.

Cu \qäm­nsâ AhiyLSIamb I¼yq«À irwJesb Ipdn¨v \½Ä Cu A[ymb¯nÂ ]Tn¨p.
irwJebpsS {]m[m\ys¯¡pdn¨pw Ah \ÂI p¶ t\«§sf I pdn¨pw NÀ¨ sNbvXp. hnhn[ hnhc
hn\nab `uXnI am²ya§fpsS \nÀ½nXnsb¡pdn¨pw Ah-bpsS t\«-§epw tIm«-§fpw AhbpsS
{]hÀ¯\§sf¡pdn¨pw \mw NÀ¨ s NbvXp. irwJe cq]IÂ¸\ s N¿pt¼mÄ, D]tbmKn¡p¶
hnhn[Xcw D]IcW§sf¡pdn¨pw a\Ênem¡n.

hnhn[ irwJesb¡pdn¨pw NÀ¨ sN¿p¶Xn\v ap³]v,tSmt¸mfPn F¶ ]Z¯neqsS hnhn[
hn[¯nepÅ irwJebpsS {Iao-I-cWsf¡pdn¨p ]Tn¨p. TCP/IP t]mepÅ irwJe s]cp-amä N«§Ä
D]tbmKn¨v hnhc§Ä ssIamäw sN¿p¶Xv F§s\ F¶v NÀ¨ s NbvXp.Hcp irwJebnse t\mUns\
Is­¯p¶Xv F§s\ F¶v ]Tn¨p. URL s\ Ipdn¨pÅ NÀ¨tbmSp IqSn Cu ]mT`mKw
D]kwlcn¨p.

s]mXphmb sUmssa\pw cmPy¯nsâ sUmssa³ \mahpw DÄsIm-Åp¶
URL sâ km[phmb DZmlcW ]«nI X¿mdm¡pI. Xpd¶v h¶ ^bensâ
t]cv F´mWv F¶v {i²n¡pI. (Xpd¶-Xn\ptijw A{Ukv _mdnÂ
ImWp¶  t]cv BIpw ^bensâ t]cv)

  \ap¡v kw{Kln¡mw

 ]T\ t\«§Ä

Cu A[ymb¯nsâ ]qÀ¯oIcWt¯mSpIqSn ]TnXmhn\v

$ hnhchn\nab am[yas¯ XncsªSp¡phm\pw a\Ênem¡phm\pw Ignbp¶p.

$ hyXykvX irwJeIsf XmcXayw sN¿m³

$ irwJebpsS hnhn[ bpàm[n-jvTnX Xcw Xcn-hpIÄ

$ irwJebneqsS Umä Abbv¡p¶Xv a\Ênem¡pI

$ efnXamb Hcp irwJe \nÀ½n¡pI

$ irwJebnse Hcp t\mUns\ F§s\ Xncn¨dnbmw

$ Hcp  URL  sâ hnhn[ `mK§Ä Xncn¨dnbpI



256
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{ltkzm¯c tNmZy§Ä

1. {]Imi  XcwK§fpsS  cq]¯nÂ hnhc§Ä hln¨p sIm­v t]mIp¶  kwt{]£W  am²yaamWv

F) sImbmIvknÂ tI_nÄ _n) SznÌUv s]bÀ
kn) ssh ss^ Un) H]vän¡Â ss^_À

2. hyXykvXX s]cp-amä N«§fpÅ hyXy-kvX irwJeIsf ]ckv]cw _Ôn¸n¡p¶ D]IcWamWv ....

F) dq«À _n) {_nUvPv kn) kzn¨v Un) tKäv shbv

3. .....{Iao-I-c-W-¯nÂ Hcp I¼yq«dnsâ XIcmÀ sam¯w irwJebpsS {]hÀ¯\s¯bpw  _m[n¡p¶p

F) _kv _n) dnMv kn) ÌmÀ Un) Chsbm¶pw CÃ

4. hnhn[ D]IcW§fnÂ \n¶pÅ XcwK§sf Hscmä hn\nab am²ya¯neqsS Htc

kab¯p IS¯nhnSphm³ …. ... D]IcWw D]tbmKn¡p¶p

F) tamUw _n) kzn¨v kn) dq«À Un) aÄ«n]vsfIvkvÀ

5. »q Sq¯v D]tbmKn¡p¶Xv

F) ZoÀL Zqc hn\nab¯n\v _n) {lkzZqc hn\nab¯n\v

kn) samss_Â t^mWnÂ am{Xw Un) Chsbm¶pw  AÃ

6. kmässeäv en¦pIÄ s]mXpsh D]tbmKn¡p¶Xv

F)  PANS _n) LANS kn) MANS Un) Ch-bn-seÃmw

7.  Hcp sUmssa³ \maw _Ôn-¸n-¨n-cn-¡p-¶Xv

F) URL _n)  sF]n A{Ukv kn)  sh_vsskäv Un) ChsbÃmw

eLp D]\ymk tNmZy§Ä

1. _m³Uv hnUvXv \nÀÆNn¡pI

2. irwJeIfpambn _Ôs¸« c­p D]IcW§fmWv kzn¨pw lºpw.  Chsb thÀXncn¡pI.

3. sF]n A{Ukv F¶mÂ F´mWv? Hcp DZmlcWw FgpXpI.

4. F´mWv  TCP/IP?  CXnsâ {]m[m\yw F´v?

5. I¼yq«À irwJesb \nÀÆNn¡pI

6. F´mWv »qSq¯v?

7. F´mWv tamUw?

8. dq«dpw tKäv thbpw X½nepÅ hyXymkw F´mWv?

9. I¼yq«À irwJe \nÀ½n¡p¶Xnsâ BhiyIX hniZoIcn¡pI?

10. I¼yq«À irwJebpsS D]tbmK§Ä Fs´ms¡bmWv?

amXrI tNmZy§Ä



257

8. I¼yq-«À irwJ-e-IÄ

11. ssat{Imthhv kwt{]£W¯nsâ t]mcmbvaIÄ Fs´ms¡bmWv ? F§s\ AXns\ adnIS¡mw?

12. ssh ss^ bpsS khntijXIÄ Fs´ms¡bmWv ?

13. Hcp A´ÀtZiob kvIqÄ 45 m NpäfhnÂ Øm]n¨ncn¡p¶ I¼yq«dpIsf X½nÂ _Ôn¸n-¡phm³

BtemNn¡p¶p.CXn\v DXIp¶ km¼¯nI em`apÅXpw AXnthKXbpÅXpw Bb am²yaw

sXcsªSp¡pI

14. F´mWv  NIC?  irwJebnÂ AhbpsS {]m[m\yw F´mWv ?

15.   Hcp Øm]\¯nse I¼yq«À  irwJebpsS tae[nImcnbmWv \n§Ä F¶v k¦Â¸n¡pI .

irwJebnse 10 MBPS  sâ  SWITCH  amän  10 MBPS  sâ  HUB  shbv¡phm³ \n§tfmSp

       tae[nImcn \nÀt±in¡p¶p ? CXnt\mSv \n§Ä tbmPn¡p¶pt­m ? \n§fpsS A`n{]mbw

       km[qIcn¡pI ?

16. \n§fpsS _tbmUmä 10KM  AIsebpÅ Iq«pImcsâ Iw¼yq«dnte¡p sSent^m¬ irwJe

hgn  ssIamäw sN¿Wsa¦nÂ

F)   c­v `mK¯pw D­mbncnt¡­ D]IcW¯nsâ t]cv Fg pXpI?

 _n) c­p I¼yq«dpIÄ X½nÂ _Ôw Øm]n¨p IgnªmÂ, Cu D]IcW¯neqsS ^bepIÄ

  Abbv¡pIbpw kzoIcn¡pIbpw sN¿p¶Xv F§s\bmWv?

17. Hcp I¼yq«À irwJebnÂ dn]oäÀ D]tbmKnt¡­n hcp¶Xv Ft¸mÄ?

18. C³{^msdUpw »qSq¯v kwt{]£Whpw X½nÂ XmcXayw sN¿pI ?

19. sSent^m¬ irwJebpambn I¼yq«dpIsf _Ôn¸n¡phm³ D]tbmKn¡p¶ D]IcWtaXv?

CXnsâ {]hÀ¯\w  hniZoIcn¡pI?

20. em³ {Iao-I-cWw  ( LAN TOPOLOGY)  hniZoIcn¡pI ?

21. TCP/IP  s]cp-amä N«§Ä Npcp¡n FgpXpI?

22. F´mWv  MAC  A{Ukv ? MAC  A{Ukv IP  A{Ukv Dw X½nepÅ hyXymkw F´mWv ?

D]\ymk tNmZy§Ä

1. I¼yq«À irwJeIsf AhbpsS hep¸a\pkcnNv F§s\ Xcw  Xncn¨ncn¡p¶p ?

2. hyXykvX  em³ {Iao-I-c-W-§sf  ( LAN TOPOLOGY)  Isf  XmcXayw sN¿pI ?

3. hnhn[ Xc¯nepÅ ssKUUv hn\nab Nm\epIsf Ipdn¨v hniZoIcn¡pI ?

4. hyXykvX A¬ ssKUUv am²ya§Ä X½nÂ XmcXayw sN¿pI ?



258

8. I¼yq-«À irwJ-e-IÄ

5. s]cp-a-ä-N«w (t{]mt«mtImÄ ) F¶ ]Zw \nÀÆNn¡pI? GsX¦nepw c­p hn\nab s]cp-amä N«§Ä

Npcp¡n  hniZoIcn¡pI ?

6. irwJebnÂ D]tbmKn¡p¶ hnhn[ Xc¯nepÅ hnhc hn\nab D]IcW§sf Ipdn¨v Npcp¡n
hniZoIcn¡pI ?

7. Xmsg ]dbp¶ kµÀ`§fnÂ GXp Xc¯nepÅ hn\nab am²yaamWv A\ptbmPyamIpI?

a. LAN  Øm]n¡pI

b. em]vtSm¸nÂ \n¶pw sam_bnte¡p Umä ssIamdpI

c. Hcp sam_bnÂ t^mWnÂ \n¶v asämcp samss_Â t^mWnte¡p Umä ssIamdpI

d. H¶nÂ IqSpXÂ D]IcW§Ä \nb{´n¡p¶ Hcp dntam«v I¬t{SmÄ D­m-¡p-I.

e. c­p cmPy¯pÅ c­p Øm]\§Ä X½nepÅ AXnthK hnhc hn\nabw

f. Ip¶n³{]tZi¯pÅ (aetbmc taJeIfnÂ) hnhchn\nabw

g. \Kc¯n\pÅntem \Kc ]cn[n¡pÅntem tI_nÄ D]tbmKn¨pÅ Nnethdnb hnhc hn\nabw?



ll ll l CâÀs\änsâ Ncn{Xw
ll ll l I¼yq«dnte¡v CâÀs\äv _Ôn¸n¡p¶p.
ll ll l _Ôn¸n¡Â coXnIÄ

o UbÂ A]v
o htbÀUv t{_mUv_mâv
o hbÀsekv t{_mUv_mâv
o CâÀs\äv ]¦phbv¡p¶ coXnIÄ

ll ll l CâÀs\änse tkh\§Ä
o www
o tkÀ¨v F³Pn\pIÄ
o CuþsabnÂ
o kmaqlnI am[ya§Ä

ll ll l ssk_À kpc£
o I¼yq«À sshdkv, thw, t{SmP³ tlmÀkv, kv]mw,

lm¡n§v, ^njn§v, Unss\Â Hm^v kÀÆokv
B{I-a-Ww, am³ C³ Z anUnÂ B{IaW§Ä.

ll ll l irwJem{IaWw XSbp¶p.
o ^bÀhmÄ Bâ nsshdkv kvIm\dpIÄ,

Ip¡okv
ll ll l I¼yq«dpIfnÂ CâÀs\äv D]tbmKn¡p-t¼mÄ

A\phÀ¯n-t¡­ amÀK \nÀtZ-i§Ä

temI¯nse Gähpw henb I¼yq-«À irwJe CâÀ-
s\äv BsW¶v Ignª A[ym-b-¯nÂ \½Ä ]Tn-
¨p. Fkv.-F-kv.-FÂ.kn ( S.S.L.C) ]co-£m-^ew Adn-
bp-I, lbÀ sk¡âdn {]th-i-\-¯n\v At]-£
kaÀ¸n-¡p-I, ka-bm-k-a-b-§-fnÂ At]£-bpsS
]pXp¡nb hnhc§Ä Adn-bp-I, hnhn-[-bn\w kvtIm-
fÀjn-¸p-I-sf-¸än a\-Ên-em¡n At]£ kaÀ¸n-¡pI
XpS-§n-b-hbv¡v CâÀs\äv kuIcyw {]tbm-P-\-s¸-
Sp-¯p¶p. C¡m-e¯v CâÀ-s\äv CÃm-sX-bp-ff
PohnXw \n§Ä¡v k¦Â¸n-¡m\mIptam? Cu
]dª tPmenIsfÃmw CâÀs\äv CÃmsX ssI-
Imcyw sN¿pI F¶Xv Xptemw ZpjvI-c-am-bn-cn-¡pw.
CâÀs\äv \½psS PohnXw \nÝb-ambpw Bbmk
cln-X-am-¡n-¯oÀ-¡p¶p. CâÀs\äv \½psS \nXy
Pohn-X¯nÂ Hcp henb Af-thmfw kzm[o\w sNep-
¯p-¶p. CâÀ-s\-änsâ hym]I P\{]nb-Xbpw D]-
tbm-K-¯nsâ hÀ²-\hpw ImcWw CâÀs\äv _Ôw
Dff sSen-hn-j³ skäp-IÄ t]mepw It¼m-f-¯nÂ
F¯n-¡-gn-ªp.

hnh-c-§Ä Xncbphm-\pw, CþsabnÂ t\m¡p-¶-Xn\pw,
_nÃp-IÄ AS-bv¡p-¶-Xn\pw, Hm¬sse³ tjm¸n-
§n\pw, Hm¬sse³ _m¦n-§n-\pw, tkmjyÂ s\äv-
hÀ¡nwKv sskäp-I-fn-eqsS aäv BfpIfp-ambn _Ô-
s¸-Sp--¶-Xn\pw P\-§Ä s]mXpsh CâÀs\äv D]-tbm-
Kn-¡p-¶p. CâÀs\-änsâ km[y-X-IÄ hfsc hn]p-
ehpw AXv \½psS sNehpw ka-bhpw Ipdbv-¡p-hm-
\pw klm-bn-¡p-¶p. CsXm-s¡-bm-sW-¦nepw Hm¬-
sse-\neq-sSbpÅ aäp-Å-h-cpsS kzIm-cy-X-bn-te-¡pÅ

CâÀs\äv
{][m\ Bib§Ä

9
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9. CâÀs\äv

\pg-ªp-I-b-äw, X«n¸v, ssk_À B{Iaw XpS-§n-bh Ct¸mÄ \½psS kaql¯nÂ
hym]n¨p-sIm­n-cn¡p¶p. CâÀs\äpw AXnsâ {]th-i\ coXn-IÄ¡p-ap-]cn CâÀs\-änsâ
tkh-\-§-fmb skÀ¨v F³Pn³, Cþ-sa-bnÂ, kmaq-lnI am[y-a-§Ä, CâÀs\äv F¶nh
D]-tbm-Kn-¡p-t¼mÄ D­m-Ip¶ ̀ ojWn-Ifpw Ah-bv¡pÅ {]Xn-tcm[ amÀK§fpw Cu
A[ym-b-¯n-Â \ap¡v NÀ¨ sN¿mw.

9.1 CâÀs\-änsâ Ncn{Xw 9.1 CâÀs\-änsâ Ncn{Xw 9.1 CâÀs\-änsâ Ncn{Xw 9.1 CâÀs\-änsâ Ncn{Xw 9.1 CâÀs\-änsâ Ncn{Xw (History of the Internet)

Ata-cn-¡³ {]Xn-tcm[ hIp-¸nsâ ]²-Xn-bmb ARPANET (Advanced Research Projects Agency

Network) F¶ t]cnÂ Hcp sNdnb irwJ-e (s\-ävhÀ¡v) bneqsS CâÀs\än\v XpS-¡an«p.
Bbn-c-¯n-sXm-Åm-bn-c¯n Fgp-]-Xp-I-fnÂ Ata-cn-¡³ {]Xn-tcm[ tk\¡v th­n {]hÀ-
¯n-¨n-cp¶ kÀÆ-I-em-im-e-I-fn-tebpw sXmgnÂ Øm]\§fn-sebpw I¼yq-«-dp-IÄ Cu
irwJ-ebp-ambn _Ôn-¸n-¨p. 1984 Â ARPANET Â \n¶pw thÀXn-cnªv Ata-cn-¡³
ssk\y-¯nsâ D]-tbm-K-¯n\v am{X-ambn ssk\nI irwJ-e-bmb MILNET  cq]w sIm­p.
Bib hn\n-a-b-¯n-\mbn  TCP/IP  t{]mt«m-tImÄ D]-tbm-Kn-¨n-cp¶ ARPANET AXn\p
tijw imkv{Xob Kth-j-W-§Ä¡pw Bib hn\n-a-b-¯n\pw D]-tbm-Kn-¨p. ]n¶oSv aä-\-
h[n irwJ-e-IÄ Iq«n-tNÀ¯v ARPANET Hcp henb irwJ-e-bmbn. temI-¯nse BZy
sshUv Gcnb s\ävhÀ¡v Bbn ARPANET IW-¡m-¡-s¸-Sp-¶p. CâÀs\änsâbpw TCP/

IP t{]mt«m-tIm-fn-sâbpw hnIm-k-¯n\v ]¦v hln¨ hnâ³ t{K skÀ^ns\ CâÀs\-änsâ
]nXm-hmbn Adn-b-s¸-Sp-¶p.

hnâ³ t{K skÀ^v (1943 þ) Hcp Ata-cn-¡³ I¼yq-«À imkv{X-PvR\mWv
hnâv skÀ^v F¶v hnfn-¡s¸Sp¶ Ct±lw CâÀs\-änsâ ]nXmhv F¶v
Adn-b-s¸-Sp-¶p. At±-l-¯nsâ kl-hÀ¯nbpw Ata-cn-¡³ I¼yq-«À
imkv{X-Ú-\p-amb t_m_v Imlv\n s\msSm¸w CâÀs\-änsâ {]mcw`

hnIm-k-¯n\v Imc-W-`q-X-\m-bn. At±lw Ata-cn-¡-bpsS Defence Advanced Re-
search Project Agency  hI p-¸nÂ tPmen sN¿p-Ibpw TCP/IP t{]mt«m-Im-fnsâ
hnIm-k-¯n\v {][m\ ]¦v hln-¡p-Ibpw s NbvXp. Ct±lw ICANN sâ cq]o-I-c-W-
¯nepw DÄs¸-«n-«p-­v.

1989 Â Kth-j-I-\mb Snw s_ÀtWgvkv eo thÄUv sshUv sh_v
(WWW) F¶ Bibw apt¶m«v h¨p. Snw _ÀtWgvkv eobpw At±-
l-¯nsâ Iq«m-fn-Ifpw IqSn ssl¸À sSIvÌv {Sm³kv^À t{]mt«m-
tImÄ (HTTP), HTML,  sh_v {_ukÀ, sh_v skÀh-dnsâ kmt¦-
XnI hnZy F¶o I­p-]n-Sn-¯-§fneqsS JymXn t\Sn. CXn-eqsS
sh_v Uh-e-¸À¡v ssl¸À sSIvÌv DÄsIm-f-fn¨v sh_v t]Pp-IÄ
X½nÂ _Ôn-¸n-¡phm³ ssl¸À en¦pIÄ D]-tbm-Kn-¡m³ km[n¨p.
i_vZw, hmIyw Nn{Xw F¶nh DÄs¸Sp¯n BIÀj-I-amb sh_v
t]PpIÄ cq]-IÂ¸\ sN¿p-hm³ Ign-ªp. 1990 IfnÂ Cu amäw
CâÀ s\änsâ _rl-¯mb hnIm-k-¯n\v ImcWambn.

Nn{Xw 9.1 Sow _ÀtWgvkv
eo.
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CâÀs\äns\ Hcp BtKmf {]Xn`mkam¡n amäm³ ̀ qan imkv{X-]-c-ambn hnZqc Øe-§-
fn-ep-ff ]e-hn[ Øm]-\-§-fnse hn`n-¶-amb Hm¸-td-än§v knÌ-§-fmÂ D]-tbm-Kn-¡-s¸-
Sp¶ hnhn[Xcw I¼yq-«-dpIÄ Iq«n-t¨À¯p. CâÀs\-änsâ I½yq-Wn-t¡-j³ t{]mt«m-
tImÄ Bbn D]-tbm-Kn-¡p-¶-Xv TCP/IP BWv. CâÀs\-än-te¡v Iq«n-tNÀ¡p¶ GXv I¼yq-
«dpw TCP/IP t{]mt«m-tImÄ ]n´p-S-cWw. 1998 Â CâÀs\äv tImÀ¸-td-j³ t^mÀ ssk³Uv
s\bnwkv B³Uv \t¼gvkv Øm]n-¡-s¸-«p. ICANN CâÀs\-änsâ Df-f-S-¡s¯ \nb-
{´n-¡p-IbÃ, adn¨v AXv CâÀs\-änsâ bqWnt^mw dntkmgvkv semt¡-ädnsâ \b-§Ä
hnI-kn-¸n-¡p-I-bm-Wv sN¿p-¶Xv.

C¶v Cþsa-bnÂ, hnhc§Ä XncbÂ, ̂ bÂ ssIam-äw, tkmjyÂ s\ävhÀ¡v XpS-§nb
H«-\-h[n tkh-\-§Ä \ÂIp¶ temI-¯nse tImSn¡W¡n\v hcp¶ I¼yq-«-dp-Isf ]c-
kv]cw _Ôn-¸n-¡p¶ Gähpw henb s]mXp-hmb irwJ-e-bmWv CâÀs\äv. CâÀs\äv
temI-s¯-hn-sS-bp-ap-ff D]-tbm-àm-¡sf tkhn-¡p¶ ]c-kv]cw _Ôn-¸n¨ I¼yq-«À irwJ-
e-bmWv.

CâÀs\äv t]mse Xs¶ Hcp Øm]-\-¯n-\p-f-fnÂ TCP/IP t{]mt«m-tImÄ D]-tbm-Kn¨v
]¦phbv¡p¶ hnh-cw, tkm^vävshbÀ AsÃ¦nÂ tkh\§Ä F¶n-h-¡p-ff kzImcy
I¼yq-«À irwJ-e-bmWv C³{Sm-s\-äv. C³{Sms\äneqsS sh_v tlmÌv, Cþsa-bnÂ tkh-
\w, ̂ bÂ ssIamäw, CâÀ-s\-än-eq-sSbpÅ aäv tkh\§Ä F¶nh km[y-am-Ipw.

Hcp I¼-\n-bpsS kzImcy irwJ-e-bpsS `mK-a-Ãm¯ Nne I¼yq-«-dp-IÄ¡v C³{Sm-s\äv
e`y-am-Ip-t¼mÄ AXns\ FIvkv{Sm-s\äv F¶v hnfn-¡p-¶p. I¼-\n-bpsS Iq«p-I-¨-h-S-¡mÀ¡pw,
hnÂ¸-\-¡mÀ¡pw hn`-h-§Ä D]-tbm-Kn-¡m³ A\p-h-Zn-¡p-¶Xv FIvkv{Sm-s\-änsâ DZm-l-
c-W-ambn ]cn-K-Wn-¡mw.

9.2 CâÀs\-än-te¡v I¼yq-«À _Ôn-¸n-¡p-¶pCâÀs\-än-te¡v I¼yq-«À _Ôn-¸n-¡p-¶pCâÀs\-än-te¡v I¼yq-«À _Ôn-¸n-¡p-¶pCâÀs\-än-te¡v I¼yq-«À _Ôn-¸n-¡p-¶pCâÀs\-än-te¡v I¼yq-«À _Ôn-¸n-¡p-¶p
(Connection the computer to the Internet)

C¶v hf-sc-b-[nIw P\-Io-b-amb CâÀs\-än-te¡v temI-ap-S-\o-f-ap-ff Øm]-\-§fpw P\-
§fpw tNcp¶p F¶v \ap¡v Adn-bmw. t\cs¯ hnh-c-§Ä Xncbp-hm\pw Cu sabnÂ
]cn-tim-[n-¡p-hm-\pw am{XamWv P\-§Ä CâÀs\äv D]-tbm-Kn-¨n-cp-¶-sX-¦nÂ, C¶v AXv
s{Sbn³ Sn¡äv _p¡n-§v, samss_Â t^m¬ doNmÀÖv, CâÀs\äv _m¦n§v F¶n-§s\
aä-\-h[n Bh-iy-§Ä¡m-bpw CâÀs\äv D]-tbm-Kn-¡p-¶p­v. AXn-\mÂ \½psS I¼yq-«-
dnepw samss_Â t^mWnepw CâÀs\äv _Ôw A\n-hm-cy-am-Wv.

Hcp I¼yq-«-dns\ CâÀs\-än-te¡v _Ôn-¸n-¡p-hm³ Bhiyamb lmÀUvshb-dp-Ifpw
tkm^vävshb-dp-Ifpw Xmsg sImSp-¯n-cn-¡p-¶p.

• NIC ImÀUv kuIcyw Dff Hcp I¼yq-«dpw TCP/IP t{]mt«m-ImÄ ]n´pWbv¡p¶
Hm¸-td-änMv knÌhpw

• tamUw

• sSen-t^m¬ IW-£³

• Hcp CâÀs\äv kÀÆokv s{]mssh-UÀ (ISP) \ÂInb CâÀs\äv B¡u-­v.

• {_ukÀ, Cþ-sa-bnÂ \v th­ ¢bâ v B¹n-t¡-j³ , Nmäv XpS-§nb tkm^vävshbdpIÄ
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Cu Ime¯v sUkvIvtSm¸pw em]vtSm¸pw am{X-aÃ CâÀs\äv _Ôn-¸n-¡m-\mbn \½Ä
D]-tbm-Kn-¡p-¶-Xv. CâÀs\äv {_ukn-§n\v th­n P\-§Ä Sm_v, kvamÀ«v t^m¬ F¶nh
D]-tbm-Kn¨v XpS§n-bn-«p-­v. CXnÂ Nne D]-I-c-W-§Ä _nÂäv C³ tamUw DÅXpw F¶mÂ
aäv NneXv tUm¦n-fnÂ \nt¶m tamU-¯nÂ \nt¶m hbÀsekv coXn-bnepw CâÀs\äv D]-
tbm-Kn-¡p-¶p-­v.

9.39.39.39.39.3 hnhn[ Xcw CâÀs\äv _Ôn¸n¡Â coXnIÄ hnhn[ Xcw CâÀs\äv _Ôn¸n¡Â coXnIÄ hnhn[ Xcw CâÀs\äv _Ôn¸n¡Â coXnIÄ hnhn[ Xcw CâÀs\äv _Ôn¸n¡Â coXnIÄ hnhn[ Xcw CâÀs\äv _Ôn¸n¡Â coXnIÄ (Types of connectivity)

C¶v sh_v t]Pp-IÄ IqSp-XÂ BIÀj-I-am-¡p-hm³ th­n Nn{X-§fpw aÄ«n aoUn-b-
bpw D]tbmKs¸Sp¯p-¶p. [mcmfw sh_v sskäp-IfnÂ hoUntbm ImWp-hm\pw Uu¬-
temUv sN¿p-hm\papÅ kuIcyw D­v. kn.Un Itfm, aäv tÌmtdPv aoUnb hgntbm tkm^väv-
shbÀ hnX-cWw sN¿p¶Xn\v ]Icw C¶v ]e hnÂ]\¡mcpw Hm¬sse³ hgnbmWv
Ah \ÂIp¶-Xv. tkm^vävshb-dp-I-fmb thÀUv t{]mÊ-Ê-dp-IÄ, kvs{]Uv joäp-IÄ,
Bâ nssh-dkv F¶nh Hmtcm I¼yq-«-dp-I-fnÂ C³ÌmÄ sN¿p-¶-Xn\v ]I-cw, Hm¬sse-
\nÂ hmS-Ibv¡v D]-tbm-Kn-¡mhp-¶-Xm-Wv Ct¸m-gs¯ {]h-W-X. Cu Imcy-§-fn-seÃmw
[mcmfw Umä Hm¬sse-\n-eqsS ssIamäw sNt¿­Xmbn hcpw. AXn\mÂ CâÀs\-änsâ
thKX AYhm Umä ssIamä \nc¡v (data transfer rate)  Hcp {][m-\-s¸« Imcy-am-Wv. Umä
ssIam-ä-\n-c¡v F¶Xv bqWnäv kab¯nÂ D]-I-c-W-§-fn-eqsS ssIamäw sN¿-s¸-Sp¶
icm-icn _näp-I-fpsS F®-am-Wv.

1 kbps = 1000 _nävkv/sk¡â v
1 Mbps = 1000 kbps
1 Gbps = 1000 Mbps

b, B bpw F¶o bqWnäv NnÓ§Ä X½nepÅ hyXymk§Ä.

b - _näv F¶Xns\ kqNn¸n¡p¶p.

B - ss_äv F¶-Xns\ kqNn-¸n-¡p-¶p.

k, K F¶o bqWnäv NnÓ§Ä X½nepÅ hyXymkw

k = 1000 = 103

K = 1024 = 210

ChnsS k F¶Xv sUkna-Â bqWnäpw K F¶Xv ss_\dn bqWnänepapÅ AfhmWv. F¶mÂ saKm,
PnKm, sSdm XpS§nb bqWnäpIÄ, sUknaen\pw ss_\dnbv¡pw ‘M’, ‘G’, ‘T’ F¶o NnÓ§Ä
Xs¶-bmWv bYm-{Iaw D]tbmKn¡p¶Xv. D]tbmKn-¡p¶ kµÀ`-¯n\v A\p-k-cn¨v Ah hyXym-k-
s¸«n-cn-¡pw.

Umä ssIamä \nc¡v Af¡p¶Xv ZiI bqWnänepw F¶mÂ sa½dn Af¡p¶Xv ss_\dn bqWnänepw
BWv F¶Xv {i²n¡pI.
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CâÀs\äv BIvkkv thK-Xsb kzm[o-\n-¡p¶ {][m\ LSIw CâÀs\-äv _Ô¯n- -\mbn
Xnc-sª-Sp-¡p¶ coXn BWv. CâÀs\äv _Ô-¯nsâ thK-Xbpw AXnÂ D]-tbm-Kn-¨n-cn-
¡p¶ kmt¦-XnIhnZybptSbpw ASn-Øm-\-¯nemWv CâÀs\äv _Ôn¸n¡Â  coXn Xcw
Xncn-¨n-cn-¡p-¶-Xv. Ahsb UbÂ A]v IW-IvSnhnän, htbÀUv t{_mUv_mâ v, hbÀsekv
t{_mUv_mâ v F¶n-§s\ Xcw Xncn-¨n-cn-¡p-¶p. kmt¦-XnIhnZy-bpsS ]ptcm-KXn A\p-
k-cn¨v Hmtcm Xcw _Ôn¸n¡Â coXnbptSbpw Umä {Sm³kv^À tdäv hyXymk-s¸«n-
cn¡p¶p.

9.3.1 UbÂ A]v _Ôw (Dial-up connectivity)

CXnÂ ]c-¼-cm-KX sSe-t^m¬ sse\n-eqsS Hcp UbÂ A]v tamUw D]-tbm-Kn¨v UbÂ
sNbv-XmWv CâÀs\äv kÀÆokv s{]mssh-U-dpsS skÀÆ-dp-ambn _Ôn-¸n-¨n-cn-¡p-¶Xv.
UbÂ þA]v IW-IvSn-hnän kÀho-knsâ Nn{X-am-Wv 12.2 ImWn-¨n-cn-¡p-¶-Xv. skÀÆdnte¡v
Uben§neqsS _Ôw Øm]n¡p¶Xn\mÂ I¼yq«dnÂ \n¶pw ISP bpsS skÀhdnte¡v
_Ôn¸n¡phm³ IqSpXÂ kabw FSp¡pw. Cu _Ô¯n\mbn km[mcW ]cma[n 56kbps
thKXbnÂ Umä kwt{]jWw sN¿mhp¶ 56kbps tamUamWv D]tbmKn¡p¶Xv. aäv

Xc¯nep-Å IW-£-\p-I-fp-ambn Xmc-Xayw sN¿p-t¼mÄ thKX Ipdª Cu _Ô-¯n\v
sNehv Ipd-hm-Wv. sSen-t^m¬ sse³ UbÂ A]v IW£\v th­n am{Xambn amän
hbv¡Ww F¶-XmWv CXnsâ asämcp t]mcm-bva. AXmbXv CâÀs\äv D]-tbm-Kn-¡p-t¼mÄ
\½Ä¡v sSen-t^m¬ tImfp-IÄ \S¯phm³ Ign-bn-Ã. Ct¸m-gm-Is« UbÂþA]v IW-
£\p ]Icw IqSp-XÂ thK-X-bp-ff t{_mUv _mâ v _Ôw Øm\w ]nSn-¨n-«p-­v.

9.3.2 htbÀUv t{_mUv _mâv _Ôw (Wir ed broadband connectivity)

\qX\ kmt¦-XnI hnZy-IÄ D]-tbm-Kn¨v \½Ä¡v DbÀ¶ \nc-
¡nÂ Umäm ssIam-dp-¶ CâÀs\äv _Ô-¯n-s\-bmWv t{_mUv
_mâ v F¶ ]Zw kqNn-¸n-¡p-¶-Xv. htbÀUv t{_mUv_mâ v
_Ô§Ä Ft¸mgpw e`y-am-Ip-¶Xpw Ub-Â sNbvXv _Ôn¸n-
t¡­ Bhiyw CÃm-¯XpamWv. t{_mUv_m³dv _Ô-§Ä¡v,
t{_mUv_mâ v tamUw D]tbmKn-¡Ww. IqSmsX \ap¡v htbÀUv
CâÀs\äv D]tbmKt¯msSm¸w sSen-t^m¬ D]-tbm-Kn-¡m-hp-¶-Xm-Wv. UbÂþA]v IW-
£\pw t{_mUv_mâ v IW-£\pw X½n-ep-ff XmcXayw ]«nI 12.1 ImWn-¨n-cn-¡p-¶p.

Nn{Xw 9.2 UbÂ A]v _Ôn-¸n-¡Â coXn

I¼yq«À

tamUwsSet^m¬
sse\pIÄ

CâÀs\äv tkh\
ZmXmhv

tamUw

Nn{Xw 9.3 t{_mUvam³:  tamUw

CâÀs\äv
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P\ k½n-Xn-bp-ff t{_mUv_mâ v kmt¦-XnIhnZy-IÄ Câ-d-t{KäUvv kÀÆokv UnPn-äÂ
s\ävhÀ¡v ( ISDN), tI_nÄ CâÀs\-äv, UnPn-äÂ k_vkvss{I-_À sse³ ( DSL), eokvUv
sse\p-IÄ, ss^_À Sp tlmw F¶n-h-bm-Wv.

a. Câ-t{KävUv kÀÆokkv UnPn-äÂ s\ävhÀ¡v
(Intergrated Services Digital Network (ISDN))

ISDN F¶Xv i_vZhpw UnPn-äÂ Umäbpw hln-¡m³ Ign-hp-ff Hcp t{_mUv_mâ v
tkh\amWv. ISDN _Ôw D]-tbm-Kn-¡p-¶ sSet^m¬ I¼\nIÄ c­v sse\p-IÄ
\ÂIp-¶p. D]-t`m-àm-hn\v Hcp sse³ i_vZ-¯n\pw, ASp¯Xv Umä¡pw AsÃ-¦nÂ
c­pw IqSn Umä-¡mbn D]-tbm-Kn-¡mw. Cu sse\n-eqsS 2 Mbps hsc thK-X-bnÂ Umä
ssIamäw sN¿m-\m-Ipw.

b.  tI_nÄ CâÀs\ä v (Cable Internet)

sSen-hn-j³ kná-ep-IÄ ssIam-dp¶Xn\mbn hoSp-I-fnÂ Øm]n-¨n-«p-ff sImbm-Ivkn-bÂ
tI_nÄ hgn CâÀs\äv kzoI-cn-¡p¶ coXnbmWv tI_nÄ CâÀs\äv BIvkkv. tkh\
ZmXm-hv, \½psS hoSp-I-fnÂ Øm]n-¨n-«p-ff Hcp tI_nÄ tamUw D]-tbm-Ks¸Sp¯nbmWv
I¼yq-«dpw tI_nÄ irwJ-e-bp-ambn _Ôn-¸n-¡p-¶-Xv. CXv DbÀ¶ _mâ vhnUv¯v tkh\w
\ÂIp¶Xn\mÂ tI_nÄ CâÀs\än\v 1Mbps apXÂ 10Mbps hsc thKX ImWpw.

c. UnPnäÂ k_vkvss{I_À sse³ (Digital Subscriber Line (DSL))

km[mcW sSent^m¬ sse\neqsS CâÀs\äv _Ôw e`yam¡p¶ asämcp t{_mUv_mâ v
tkh\amWv DSL. sSent^m¬ sse\neqsS Htckabw t^m¬ hnfn¡m\pw, CâÀs\äv
Bibhn\nab¯n\pw DSL, D]tbmàmhn\v A\phmZw \ÂIp¶p. CXnÂ \nch[n D]
hn`mK§Ä DÄs¸Sp¯nbn«p­v CXnÂ Gähpw km[mcWbmbXv Akna{SnIv UnPnäÂ
k_vkvss{I_À sse³ Asymetric Digital Subscriber Line (ADSL)) BWv. Hcp
sSent^m¬ sse\neqsS Gähpw IqSpXÂ thKXbnÂ hnhc§Ä k©cn¡p¶
Bibhn\nab kt¦XnI hnZybmWv ADSL. ADSL tkh\¯nse Uu¬temU v thKX
km[mcWbmbn. 256 kbps apXÂ 24 Mbps hscbmWv. Cu _Ô¯n\v Hcp ADSL tamUw
\½psS ho«ntem Hm^okntem BhiyamWv. C´ybnÂ e`yamb t{_mUv_mâ v
tkh\§fnÂ Gähpw P\{]oXn BÀÖn¨XmWv ADSL.

• Ipdª, thKX 56 Kbps hsc • DbÀ¶ thK-X-bpff _Ôw.
thKX km[m-c-W-bmbn 256 Kbps Â
IqSp-X-em-Wv.

• ISP bpambn _Ô-s¸-Sm³ Ub-en§v • FÃmbvt¸mgpw e`y-amWv
Bh-iy-amWv

• sSen-t^m¬ sse³ CâÀs\än-\mbn • Htc kabw i_vZhpw CâÀs\äpw
am{Xw D]-tbm-Kn-¡p-¶p. D]-tbm-Kn¡mw

• UbÂ A]v tamUw • t{_mUv_mâv tamUw
D]-tbm-Kn-¡p¶p D]-tbm-Kn-¡p-¶p

]«nI 9.1: UbÂ A]v, htbÀUv t{_mUv _mâv F¶o _Ô§Ä X½nepÅ XmcXayw.

UbÂ A]v IW-£³ htbÀUv t{_mUv_mâv IW-£³
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d. eokvUv sse³ (Leased Line)

CâÀs\äv tkh\ZmXm¡Ä, hym]mcnIÄ, aäv henb Øm]\§Ä XpS§nbh¡v CâÀs\äv
tkh\w \ÂIp¶Xn\v am{Xambn D]tbmKn¡p¶ sse\pIfmWv eokvUv sse³. Hcp
CâÀs\äv eokvUv sse³ 2Mbps apXÂ 10Mbps hsc thKX {]Zm\w sN¿p¶Xpw F¶mÂ
XmcXtay\ sNehv IqSnbXpamb A[nIaqeyapÅ CâÀs\äv _Ôw BIp¶p. AXp-
sIm­v eokvUv sse\pIÄ hnZym`ymk Øm]\§Ä t]msebpÅ henb Øm]\§fpsS
hf¸nÂ am{Xw D]tbmKn¡p¶Xv.

e. ss^_À Sp Z tlmw (Fibre To The Home (FTTH))

FTTH Umä {]kmcW¯n\mbn H]vän¡Â ss^_dpIfmWv D]tbmKn¡p¶Xv. CâÀ-
s\äv tkh\ZmXmhnsâ (TSP) Øew apXÂ \½psS hoSphsc H]vän¡Â ss^_dpIÄ
Øm-]n¡p¶p. hoSpIfnte¡v AXnthKXbnepÅ CâÀs\äv Øm]n¡p¶Xn\v BtKm-
fXe¯nÂ kzoImcyamb kmt¦XnIhnZymWv FTTH. H]vän¡Â ss^_dp-IÄ¡v DbÀ¶
_mâ vhnUv¯pw Ipdª Umä \jvShpw DÅXn\mÂ H]vän¡Â ss^_-dp-IÄ DbÀ¶
thKX-bnepÅ _Ôw \ÂIp¶p. \½psS ho«nÂ Øm]n¡s¸« Hcp Network Termina-
tion Unit (NTU) FTTH tamUw hgn \½psS I¼yq«dnte¡v _Ôn-¸n¨ncn¡p¶p.

9.3.3 hbÀseÊv t{_mUv_mâv _Ôn¸n¡Â coXn
(Wireless broadband connectivity)

Gsd¡psd htbÀUv t{_mUv_mâ v _Ô¯nsâ AtX
thKX \ÂIp¶hbmWv hbÀseÊv t{_mUv-_mâ v
_Ôn¸n¡Â coXn. samss_Â t{_mUv-_mâ v, sshþ-
amIvkv, D]{Kl t{_mUv_mâ v, sshþ ss^ F¶nh
P\{]nbamb hbÀseÊv t{_mUv _mâ v coXn-IfmWv.
CâÀs\änte¡v _Ôn¸n¡m³ D]tbm-Kn¡p¶ Nne
hbÀseÊv tamU§Ä Nn{Xw 12.4Â ImWn¡p¶p.

a. samss_Â t{_mUv_mâ v (Mobile broadband)

samss_Â t^m¬, USB hbÀseÊv tamUw, Sm_v AsÃ¦nÂ aäv samss_Â D]Ic-
W§Ä F¶nh D]-tbm-Kn-¨pÅ hbÀseÊv CâÀs\äv {]thi\coXn-bmWv samss_Â
t{_mUv_mâ v. samss_Â t^mWpIÄ, Sm_pIÄ, USB tUm¦nfpIÄ XpS§nbh-bn-seÃmw
tamUw Øm]n¨n«p­v. \½Ä k©cn¡pt¼mÄ FhnsS \n¶pthWsa¦nepw CâÀ-s\äv
kzoIcn¡phm³ D]tbmàmhn\v samss_Â t{_mUv_mâ v A\phmZw \ÂIp¶p. C u
kmt¦-XnI hnZy Umä {]km-c-W-¯n-\mbn samss_Â t^mWp-I-fpsS skÃp-emÀ irwJe
D]-tbm-Kn-¡p-¶p. Umä {]k-mc-W-¯n\v th­ samss_Â kmt¦-XnI hnZy c­mw Xe-ap-
d-bnÂ (2G) XpS§n aq¶mw Xe-ap-d-bn-eqsS (3G) Ct¸m-gs¯ \memw Xe-ap-d-bn-te¡v (4G)
amdn-¡-gn-ªp. samss_Â kmt¦-XnI hnZy-bnse Xe-ap-d-I-fpsS ]ptcm-KXn¡\p-k-cn¨v
Umä {]k-mcW thKX hÀ²n-¡p-¶p.

Nn{Xw 12.4 hbÀseÊv t{_mUv_mâv
tamU§Ä
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b. sshþ-amIvkv (Wi-Max)

thÄUvsshUv CâÀ Hms¸d-_n-enän t^mÀ ssat{Im-thhv BIvkkv (Wi-MAX)  htbÀUv
t{_mUv_mâ n\v ]Icw D]-tbm-Kn-¡p-¶p F¶Xv Ignª A[ym-b-¯n-eqsS \½Ä ]Tn-¨-
Xm-Wv. Wi-MAX, 50 IntemaoäÀ Zqc ]cn-[n-bnÂ hbÀseÊv CâÀs\äv e`y-am-¡m³ Ign-
bp¶ Hcp sat{Sm-s]m-fn-ä³ Gcnb s\ävhÀ¡v hmKvZm\w sN¿p-¶p. Wi-MAX  lm³Uv-sk-äp-
IÄ, USB tUm¦n-fp-IÄ, Wi-MAX D]-I-c-W-§Ä AS-§nb em]vtSm¸v XpS-§n-b-h-bnÂIqSn
_Ôn-¸n-¡m³ km[n¡p-¶p. Cu kmt¦-XnIhnZy ]c-am-h[n  70 Mbps hsc thKX \ÂIp-
¶p.

c. kmä-sseäv t{_mUv_mâ v (Satellite broadband)

D]-{K-l-¯nsâ klm-b-t¯msS CâÀs\äv _Ôw km[y-am-¡p¶ kmt¦-XnIhnZy-bm-Wv
kmässeäv t{_mUv_mâ v. CXn\v D]-tbm-àm-hnsâ Øe¯v Hcp VSAT Unjv Bâ n-
\bpw Hcp {Sm³ko-hÀ ({Sm³kvan-äÀ Dw dnko-h-dpw) Bh-iy-ap-­v. D]-tbm-àm-hnsâ ]¡-
epÅ tamUw D]-tbm-Kn¨v I¼yq-«dpw {Sm³ko-hdpw X½nÂ _Ôn-¸n-¡p-¶p. Cu kmt¦-
XnI hnZybpsS Uu¬temUv thKX 1Gbps BWv. t{_mUv_mâ v CâÀs\äv D]-tbmK-
¯nse Gähpw Nne-th-dnb coXn-bm-WnXv. _m¦p-IÄ, tÌm¡v FIvkvtN-©v, kÀ¡m-cp-
IÄ, F¶nh IqSmsX DÄ{]tZ-i-§-fn-tebpw CâÀs\äv kzoI-cW amÀ¤-ambn kmä-sseäv
t{_mUv_mâ v D]-tbm-Kn-¡p-¶p.

9.3.4 CâÀs\äv ]¦p-h-bv¡Â coXn-IÄ (Internet access sharing method)

Hcp tem¡Â Gcnb s\ävhÀ¡v, ssh -þss^, AsÃ-¦nÂ sseþss^ s\ävhÀ¡v F¶nh
D]-tbm-Kn¨v Hcp CâÀs\äv _Ôw [mcmfw I¼yq-«-dp-I-fnÂ ]¦p-h-bv¡m-\m-Ipw.

a LAN  D]-tbm-Kn¨v (Using LAN)

Hcp LANse Hcp I¼yq-«-dnÂ e`y-amb CâÀs\äv _Ôw B s\ävhÀ¡nse aäp I¼yq-«-
dp-IÄ¡v ]¦phbv¡m-\m-Ipw. CXv Hm¸-td-än§v knÌ-¯nsâ {]tXy-IX D]-tbm-Knt¨m
AsÃ-¦nÂ It¼m-f-¯nÂ e`y-amb t{]mIvkn skÀÆ-À tkm^vävshb-dn-eq-sStbm \S-¯p-
hm³ Ign-bpw. tI_n-Ä D]-tbm-Kn¨v I¼yq-«-dp-Isf t\cn«v du«-dp-ambn _Ôn-¸n¨pw CâÀs\äv
e`y-am-¡mw.

b. sshþss^ irwJe D]-tbm-Kn¨v (Using Wi-Fi network)

D¶X hnZym-`ymk Øm]-\-§-Ä, tIm^o tjm¸p-IÄ,
tjm¸n§v amfp-IÄ, tlm«-ep-IÄ  F¶n-hn-S-§-fnse Wi-

Fi D]-tbm-Ks¯ Ipdn¨v \mw tI«n-«p­v. \mw Adn-bp-
¶Xv t]mse \½psS ho«nepw kvIqfnepw Dff
t{_mUv_mâ v tamUapI-fnÂ sshþss^ CâÀs\äv e`y-
amWv. sshþ-ss^ F¶Xv sNdnb Zqc-¯n-te-¡p-ff
s\ävhÀ¡v (CâÀs\äv) e`y-am-¡m-\pÅ Umä {]k-cW
kmt¦-XnI hnZy-bmWv. \½Ä CXn\v apt¼ {]Xn-]m-

Nn{Xw 12.5: sshss^ s\ävhÀ¡v.
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Zn¨ GsX-¦nepw htbÀUv AsÃ-¦nÂ hbÀseÊv t{_mUv_mâ v {]th-i\ coXn D]-tbm-
Kn¨v sshþss^ Øe-t¯¡v  CâÀs\äv e`y-am-¡m³ Ign-bpw. CXn\mbn Hcp sshþss^
du«À AsÃ-¦nÂ hbÀsekv irwJe AIvkkv t]mbnâ v D]-tbm-Kn¡p-¶p. B BIvkkv
t]mbnâ ns\ km[m-c-W-bmbn tlm«vkvt]m«v F¶v hnfn-¡p-Ibpw Ch-bpsS ]cn[n sI«n-S-
¯n-\-I¯v 100 aoädpw Xpd¶ Øe¯v AXnÂ IqSp-Xepw BWv. Cu tlm«vkvt]m«n-
eqsS sshþss^ kuIcyw Dff D]-I-c-W-§-fmb em]vtSm¸v, Sm_v-seäv, samss_Â t^m¬
F¶n-hbv¡v CâÀs\äv kuIcyw e`y-am-¡m³ Ignbpw. htbÀUv IW-£-\p-Isf At]-
£n¨v kpc£ Ipd-hm-Wv F¶-XmWv CXnsâ tZmj hiw .

c. sseþss^irwJe D]-tbm-Kn¨v (Using Li-Fi network)

sshss^bpsS thK-X-tbdnb Hm]vän-¡Â ]Xn-¸mb ssess^ (Li-Fi). Umä {]k-c-W-¯n-
\mbn km[m-cW {]Im-i-amWv D]-tbm-Kn-¡p-¶-Xv. Cu hmÀ¯m hn\n-ab amÀK-¯nsâ
{][m\ ̀ mK-amb sXfn-¨-apÅ LED ¡v (sseäv Fan-än§v Utbm-Uv) Umä kwt{]-jWw
sN¿m\pw, t^mt«m Utbm-Un\v Umä kzoI-cn-¡m\pw Ign-bpw. -LED {]Imiw Hm^pw HmWpw
sNbvXv 0, 1 F¶nh DÄs¸« ss_\dn kv{SnMv \nÀan-¡pw. LED bpsS Cu a§n¡¯Â
hfsc thK-¯n-em-b-Xn-\mÂ a\pjy t\{X-§Ä¡v Xncn-¨-dn-bp-hm³ km[n-¡nÃ. {]Im-i-
¯n\v DbÀ¶ _m³UvhnUv¯v Bb-Xn-\mÂ Cu kmt¦-XnIXzw D]-tbm-Kn¨v 100 Mbps Â
IqSp-XÂ Umäm \nc¡v km[y-am-Wv. sseþss^-bnÂ {]Imiw D]-tbm-Kn-¡p-¶-Xn-\mÂ
tdUntbm Xcw-K-§Ä¡v XSÊw D­m-tb-¡mhp¶ hnam-\-§-fnepw Bip-]-{Xn-I-fnepw
sseþss^ D]-tbm-Kn¡mw F¶p-ÅXv CXnsâ asämcp t\«w. sshþss^ D]-tbm-Kn-¡m³
km[y-a-Ãm¯ shÅ¯n-\-Sn-bnepw sseþss^ D]-tbm-Kn¡mw. {]Im-i-¯n\v ̀ n¯n-IÄ
IS¶pt]mIm³ km[n-¡m-¯-Xn-\mÂ sshþss^sb At]-£n¨v sseþss^ IqSp-XÂ
kpc£ \ÂIp¶p. ho£W tcJ-bn-em-sW-¦nte sseþss^-bpsS {]hÀ¯\w km[y-am-
Iq F¶-XmWv CXnsâ t]mcm-bva. ̀ mhn-bnÂ Cu kmt¦-XnIhnZy hnI-kn¨v km[m-cW
_Ä_p-IÄ hsc CâÀs\-änsâ Dd-hn-S-ambn amdn-tb¡mw.

kzbw hne-bn-cp¯mw

1. ARPANET sâ ]qÀ® cq]-am-Wv....................

2. www F¶ Bibw \nÀtZ-in-¨Xv BcmWv?

3. CâÀs\äv hn\n-a-b-¯n-\pÅ t{]mt«mtImÄ ................ BIp-¶p.

4. “always on” F¶ _Ô-¯n\v \n§Ä F´v AÀ°w \ÂIpw.

5. hfsc s Ndnb Zqc-t¯¡pw hbÀsekv CâÀs\äv {]th-i\ amÀKs¯ .............
F¶v hnfn-¡p-¶p.
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9.4 CâÀs\-änse tkh-\-§Ä (Services on Internet)
CâÀs\äv hnhn-[-Xcw tkh-\-§Ä hmKvZm\w sN¿p-¶p. CâÀs\-änsâ tkh-\-§-fmb www,
Cþ-sa-bnÂ, tkÀ¨v F³Pn-\p-IÄ, kmaqly am[y-a-§Ä, F¶nh temI¯n-se-hn-sSbpw
D]-tbm-Kn-¡p-¶p. Cu `mK-¯nÂ \ap¡v CâÀs\-änse Nne tkh-\-§-sf-Ip-dn¨v NÀ¨
sN¿mw.

9.4.1 thÄUv sshUv sh_v  (World Wide Web (WWW))

CâÀs\äneqsS e`y-am-¡p¶ ]c-kv]cw Iq«nbnW-¡nb ssļ À sSIvÌv tUmIyp-saâ v  kwhn-
[m-\-amWv thÄUv sshUv sh_v ( WWW). CâÀs\-änsâ ASn-Øm\ LS-I-§Ä D]-tbm-
Kn¨v \ÂIp¶ Hcp tkh-\-amWv WWW. ]c-kv]c _Ô-ap-ff et£m-]-e£w ¢bâp-Ifpw
skÀh-dp-Ifpw AS-§p¶ ¢bâ v þskÀhÀ kwhn-[m-\-am-WnXv. Hmtcm skÀhdnepw tUmIyp-
saâp-IÄ kq£n-¡p-Ibpw, Ah bqWnt^mw dntkmgvkv semt¡-ädnse kqN\ D]-tbm-Kn¨v
e`yam¡m\pw Ign-bp¶p. Cu tUmIyp-saâp-I-fnÂ hmIy-§Ä, Nn{X-§Ä, hoUn-tbm-IÄ,
hnhn[ skÀh-dp-I-fnse tUmIypsaâp-I-fn-te-¡p-ff ssl¸À en¦v, aÄ«n-ao-Unb F¶nh
DÄs¸-«n-cn-¡p-¶p. Hcp ssl¸À en¦v Xnc-sª-Sp-¡p-¶-Xn-eqsS B tUmIypsaâ v AsÃ-¦nÂ
sh_v t]Pv, skÀh-dnÂ \n¶pw tXSn sIm­p hcp-¶p. irwJ-eI-fnse tUmIypsaâpIÄ¡p-
ÅnÂ ssl¸À en¦p-IÄ Øm]n-¨mWv thÄUv sshUv sh_v {]hÀ¯n-¡p-¶-Xv. skÀÆ-dp-
I-fnÂ kq£n-¨n-cn¡p¶ tUmIyp-saâp-IÄ {_ukÀ F¶ tkm^vävshbÀ D]-tbm-Kn-¨v e`yam-
¡m³ ¢bâ n\v Ign-bpw. tUmIyp-saâp-IÄ DNn-X-ambn {]ZÀin-¸n-t¡-­Xv {_uk-dnsâ D¯-
c-hm-Zn-¯ z-am-Wv.

a. {_ukÀ (Browser)

sh_v {_ukÀ F¶ tkm^vävshbÀ D]-tbm-Kn-¨v WWW bnÂ AS-§nb tUmIyp-saâp-I-
fn-eqsS IS¶p t]mIp-I-bpw, hnh-c-§Ä {]ZÀin-¸n-¡p-Itbm Xncn-s¨-Sp-¡p-hmt\m Ign-bpw.
{]ZÀin-¸n-t¡­ tUmIypsaâ v URL D]-tbm-Kn¨v Xncn-¨-dn-tb-­-Xp-­v. Hcp URL Â AXnsâ
DNS tNcp-¶-tXm-sSm¸w ̂ b-ensâ t]cpw AS-§n-bn-cn-¡p-¶p. s\ävhÀ¡n-eqsS tUmIyp-
saâp-IÄ ssIamäw sN¿p-¶-Xn-\p-ff \nb-ahpw CXnÂ {]Xn-]m-Zn-¡p-¶p. Hcp sh_v t]Pv/
tUmIyp-saâdn\pf-fn-ep-ff hmIy-§Ä, Nn{X-§Ä, ssl¸À en¦pIÄ, hoUn-tbm-IÄ, i_vZ-
§Ä, sh_vt]Pn-ep-ff t{]m{Kmw iI-e-§Ä F¶nh {]ZÀin-¸n-¡p-hm³ {_uk-dn\v
km[n¡p¶p. H«p an¡ www tUmIyp-saâp-Ifpw sh_v t]Pp-IÄ F¶-dn-b-s¸-Sp¶ ssl¸À
sSIvkväv amÀ¡v A]v em§vtKzPv (HTML)  SmKp-IÄ D]-tbm-Kn¨v D­m-¡n-b-Xm-Wv. sh_v
{_ukÀ Cu SmKp-Isf XÀPa sNbvXv cq] LS-\-bnÂ amäw hcp¯n {]ZÀin-¸n-¡p-¶p.
CXv sh_v t]Pp-I-fn-ep-ff ssl¸À en¦v D]-tbm-Kn¨v \ap¡v hnhn[ t]PpIfnepÅ k©mcw
A\phZn¡p¶p. km[m-c-W-bmbn D]-tbm-Kn-¡p¶ sh_v {_uk-dp-IÄ KqKnÄ t{Imw,

\ap¡p s N¿mw

hnhn[ coXn-bn-epÅ CâÀs\äv _Ô-¯nsâ Xmc-Xayw
hyà-am-¡p¶ NmÀ«v X¿m-dm-¡p-I.
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KqKnÄ t{Imw CâÀs\äv tamknÃ Ht¸d   k^mcn
FIvkvt¹m-dÀ ^bÀt^mIvkv

Nn{Xw 9.6 : P\-{]nb {_uk-dp-I-fpsS temtKm-IÄ

b.  sh_v {_ukn§v (Web browsing)

\½Ä FÃm-bn-t¸mgpw sh_v {_uk-dnÂ sh_v A{UÊv \ÂInbXn-\p-tijw, ]n¶oSv
CXnepÅ ssl¸À en¦p-IÄ D]-tbm-Kn¨p sh_v t]PpIÄ kµÀin-¡p¶p. thÄUv sshUv
sh_n-se sh_v t]Pp-I-fn-eqsS-bpÅ k©m-cs¯ sh_v {_ukn§v F¶v Adn-b-s¸-Sp-
¶p. sh_v {_ukn-§nÂ \S-¡p¶ {][m\ {]hÀ¯-\-§Ä Nn{Xw 9.7 Â ImWn-¨n-«p-­v.

Nn{Xw 9.7 sh_v {_ukn§v

ISP’bpsS DNS skÀhÀ

sh_v skÀhÀ

\n§Ä¡v www. kerala.gov. in F¶ sh_v skäv kµÀin-¡Ww F¶v Icp-Xp-I. \n§Ä
F´v sN¿pw AXn-\mbn A{Ukv _mdnÂ URL ssS¸v sN¿p-Ibpw Enter Io AaÀ¯p-
Ibpw sN¿pw. {_ukÀ Hcp sh_v t]Pv {]ZÀin-¸n-¡p-¶-Xn-\m-h-iy-amb {]hÀ¯\-§Ä
Xmsg Npcp¡n hnh-cn-¡p-¶p.

1. \ÂInb URL icn-bmtWm F¶v sh_v {_ukÀ Dd¸p hcp-¯p¶p.

2. URL sâ IP A{Ukv e`n-¡p-¶-Xn-\mbn D]-tbm-àm-hnsâ CâÀs\äv tkh\ ZmXm-
hnsâ DNS skÀh-dn-te¡v {_ukÀ A`yÀ°\ Ab-¡p-¶p.

CâÀs\äv FIvkvt¹m-dÀ, tamknÃ ̂ bÀ t^mIvkv F¶n-h-bm-Wv. P\-{]n-b-amb Nne {_uk-
dp-I-fpsS eLp Nn{X-§Ä Nn{Xw 12.6 Â ImWn-¨n-cn-¡p-¶p. CXnÂ Nne {_uk-dp-I-fpsS
samss_Â ]Xn¸v e`y-am-Wv. Ah samss_Â Hm¸-td-än§v knÌ-¯nÂ D]-tbm-Kn-¡mw.
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3. ISP bnse DNS skÀhÀ adp-]-Sn-bmbn IP  A{UÊv \ÂIp-¶p.

4. sh_v {_ukÀ sh_v skÀh-dnse IP A{U-Ên-te¡v TCP _Ôw Øm]n-¡p-¶p.

5. sh_v {_ukÀ Bh-iy-ap-ff ̂ b-en-\mbn sh_v skÀhdn-te¡v GET A`yÀ°\
Ab-¡p-¶p.

6. sh_v skÀhÀ sh_v t]Pv Xncn-sI \ÂIp-¶p.

7. TCP _Ôw hntO-Zn-¡p-¶p.

8. sh_v t]Pnsâ Df-f-S-¡-§Ä amä-§-tfmsS {]ZÀin-¸n-¡p-¶p.

9.4.2  tkÀ¨v F³Pn\p-IÄ
(Search engines)

CâÀs\-änÂ hnhn-[-§-fmb hnj-b-
§Ä DÄs¡m-f-fp¶ e£-¡-W-¡n\v
sh_v t]Pp-IÄ e`y-am-Wv. F¶mÂ
sh_v t]Pp-I-fpsS henb tiJ-c-
¯nÂ \n¶pw Hcp hnjbw Xncªv
I­p-]n-Sn-¡p-I F¶Xv hfsc {ia-
I-c-am-Wv. P\-§Ä¡v D]-Im-c-{]-Z-
ambn thÄUv sshUv sh-_nÂ e`y-
amb hnh-c-§Ä I­p-]n-Sn-¡p¶Xn-
\mbn klm-bn-¡p¶ coXn-bnÂ X¿m-
dm-¡n-bn-«pÅ {]tXy-I-Xcw t{]m{Km-
ap-IfmWv CâÀ-s\äv skÀ¨v F³-
Pn³ t{]m{Km-ap-IÄ. {]tXyI hm¡p-
IÄ-¡mbn thÄUv sshUv sh_nÂ
e`y-amb tUmIyp-saâp-I-fnÂ Xnc-
ªv kmZr-iy-ap-Å {]tXyI hm¡p-
IÄ DÄ-s¡mÅp¶ sh_v t]Pnsâ
]«nI skÀ¨v F³Pn³ t{]m{Km-ap-IÄ Xncn¨p \ÂIp-¶p. \ap¡v Cu sh_v sskänsâ
]pd-In-ep-ff kmt¦-Xn-I-hnZysb¡pdn¨v NÀ¨ sN¿mw.

t{Imtf-gvkv, kvss]tU-gvkv, tdmt_m«v F¶o t]cp-I-fn-epÅ t{]m{Km-ap-IÄ D]-tbm-Kn-¡p-
¶p. sh_v {Imf-dp-IÄ hnhn[ sh_v skÀh-dp-I-fnÂ kw`-cn-¨n-cn-¡p¶ sh_v t]Pp-IÄ
Xncªv km[y-amb Ioth-Up-IÄ Is­-¯p-¶p. Hcp C³UIvkv cq]-s¸-Sp-¯m-\mbn Cu
Io thUp-Ifpw Ah-bpsS URL Ifpw AS-§p¶ ]«nI X¿m-dm¡n skÀ¨v F³Pnsâ
sh_vskÀh-dnÂ kw`-cn-¡p-¶p. \½Ä Hcp {]tXyI hnjbw Xnc-bp-hm-\mbn tkÀ¨v
F³Pn³ sh_v sskäv D]-tbm-Kn-¡p-t¼mÄ AXv thÄUv sshUv sh_nÂ Xnc-bn-Ã. AXv
sh_v t{ImfÀ t{]m{Km-ap-IÄ hnj-b-¯n\v th­n skÀ¨v F³Pnsâ sh_v skÀhdnÂ

Hcp sh_vt]Pnse
hnhc§Ä amäpItbm

]pXnb t]PpIÄ
I­p]nSn¡p¶p.

Nn{Xw 9.8 Hcp tkÀ¨v F³Pnsâ {]hÀ¯\w

CâÀs\äv

kµ
Ài

n¡
p¶

p.
{IuÄkv

Bcw`n¡p¶

skÀhdnÂ C³UIvkv D­m¡p¶Xn\v
th­n Xncn¨v \ÂIp¶p.

tkÀ¨v F³Pn³ skÀhÀ

kvss]UÀ/
{ImhvfÀ

C³UIvkv

Xnc-bp¶p

C³UIvknÂ \n¶v

URL Xncn¨v \ÂIp¶p.
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X¿m-dm-¡nb kqNn-I-bnÂ am{Xw Xnc-bp-¶p. skÀ¨v F³Pn-\p-IÄ kqNn-I-bnÂ \n¶pw
{]tXyI hnj-b-¯nÂ Is­-¯nb URL IfpsS ]«nI X¿m-dm¡n {]ZÀin-¸n-¡p-¶p. skÀ¨v
F³Pnsâ {]hÀ¯\w Nn{Xw 9.8 Â ImWn-¨n-cn-¡p-¶p.

9.4.3 Cþ-sa-bnÂ (E-mail)

temI-¯nÂ Dff GsXmcp hyàn-bpambpw sk¡âp-IÄ¡p-f-fnÂ ktµ-i-§Ä ssIam-dp-
hm³ Cþ-sa-bnÂ \s½ klm-bn-¡p-¶p. Hmtcm Znh-khpw CâÀs\-än-eqsS \qdv tImSn-bnÂ
]cw ktµ-i-§fmWv Ab-¡p-¶Xv. CâÀs\-änse I¼yq-«-dp-IÄ¡n-S-bnÂ UnPn-äÂ ktµ-
i-§Ä ssIam-dp¶ coXn-bmWv CþsabnÂ AsÃ-¦nÂ Ce-Ivt{Sm-WnIv sabnÂ.

At§-bäw P\-{]n-b-amb Bib hn\n-ab D]-I-c-W-ambn Cþ-sa-bnÂ amdn-bn-«p­v. Cþ-sa-
bnÂ Ab¨p Ign-ªm-ep-S³ Xs¶ kzoIÀ¯m-hnsâ sabnÂ t_mIvknÂ ( Inbox) AXv

Nn{Xw 9.9 hnhn[ tkÀ¨v F³Pn-\p-I-fnse Xnc-bÂ ̂ ew

Nn{Xw 9.10 þ Hcp Cuþ-sa-bnÂ ktµ-i-¯nsâ amXrI
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F¯nt¨cpw. sSIvÌv hnh-c-§Ä¡v ]pdsa \ap¡v ̂ b-ep-IÄ, tUmIypsaâp-IÄ, Nn{X-
§Ä F¶nh Cþ-sa-bn-enepw Iq«n-t¨À¡m³ Ign-bpw. Hcp Cþ-sa-bnÂ ktµiw Htc ka-
b¯v \nc-h-[n-t]À¡v Ab-¡p-hm³ Ign-bpw. Nn{Xw 9.10 Â Hcp Cþsa-bnÂ ktµ-i-¯nsâ
amXr-I sImSp-¯n-cn-¡p-¶p. \n§-fnÂ IqSp-XÂ t]À¡pw Cþ-sa-bnÂ hnemkw D­m-Ip-
atÃm? Hcp Cþ-sa-bnÂ hnem-k-¯nsâ LS\ username@domainname  F¶m-Ip-¶p. Hcp
CþsabnÂ hnem-k-¯nsâ DZm-l-c-W-am-Wv scertkerala@gmail.com.

Hcp Cþ-sa-bnÂ hnem-k-¯nÂ @ NnÓ-¯mÂ thÀXn-cn-¡-s¸Sp¶ c­v ̀ mK-§Ä D­v. Cþ-
sa-bnÂ hnem-k-¡m-cs\ Xncn-¨-dn-bp¶-Xn-\pÅ bqkÀ s\bnw BZy ̀ mK¯pw Cþ-sa-bnÂ
skÀh-dnsâ sUmssa³ t]cv gmail.com AXm-bXv Cþ-sa-bnÂ tkh\ ZmXm-hnsâ t]cv
c­mw ̀ mK¯pw BIp-¶p. sh_vssk-äp-I-fmb gmail.com, hotmail.com  XpS-§nbh Cþsa-
bnÂ tkh\w \ÂIp¶ sh_vssk-äp-I-fm-Wv.  Cþ-sa-bnÂ Ab-¡pI, kzoI-cn-¡p-I, adp-
]Sn \ÂIp-I, {Iao-I-cn¡pI F¶n-h. sh_v B¹n-t¡-j-\p-IfpsS [À½-§-fm-Wv. C¯cw
P\{]nbhpw km[m-c-W-hp-amb kuI-cy-§sf sh_v sabnÂ F¶v Adn-b-s¸-Sp-¶p. \½psS
I¼yq-«-dp-I-fnÂ Øm]n-¡-s¸« Cþ-sa-bnÂ ¢bâ v tkm^väv shbÀ D]-tbm-Kn-¨pw Cþ-sa-
bnÂ t\m¡m-hp-¶-Xm-Wv. C§-s\-bp-ff tkm^vävshb-dn-eqsS Cþ-sa-bnÂ tkh\ ZmXm-
hnsâ skÀh-dnÂ \n¶pw Cþ-sa-bnÂ hos­-Sp-¡p-Ibpw \½psS Cþsa-bnÂ hnem-khpw
]mkvthUpw D]-tbm-Kn¨v AXv \½psS I¼yq-«-dnÂ kw`-cn-¡p-Ibpw sN¿p-¶p. Cþsa-bnÂ
Ab-¡p-hm\pw, kzoI-cn-¡p-hm\pw, {Iao-Icn¡p-hm\pw Cþ-sa-bnÂ ¢bâv tkm^vävshbÀ
kuIcyw \ÂIp¶p. I¼yq-«dn\pw CâÀs\äv _Ôw CÃmXncp-¶-t¸mÄ (offline) Ab¨
ktµ-i-§Ä t{]m{Km-an-eqsS kw`-cn-¡p-Ibpw ]n¶oSv Hm¬sse-\n-em-Ip-t¼mÄ Ab-¡p-
Ibpw sN¿p¶p. km[m-c-W-bmbn ktµ-i-§Ä kzoI-cn-¡m³ Cþ-sa-bnÂ ¢bâ v B¹n-t¡-
j-\p-IÄ CâÀs\äv satÊPv BIvkkv t{]mt«m-tImtfm (IMAP), t]mÌv Hm^okv t{]mt«m-
tImtfm (POP) D]-tbm-Kn-¡p¶p. ssat{Imtkm-^väv Hu«vep-¡v, tamknÃ X­À t_ÀUv
F¶nh P\-{]nb Cþ-sa-bnÂ ¢bâ v B¹n-t¡-j-\p-IÄ BIp-¶p.

a. Hcp Cþ-sa-bn-ensâ  hn`m-K-§Ä (Sections of an e-mail)
Hcp ¢bâ v tkm^vävshbÀ Xmsg ]d-ªn-cn-¡p-¶ hn`m-K-§Ä tNÀ¡p-hm-\pÅ kwhn-
[m\w \ÂIp¶p. Hcp Cþ-sa-bn-ensâ {][m\ hn`m-K-§Ä Nn{Xw 9.11 Â ImWn-¡p-¶p.

To (kzoIÀ¯m-hnsâ hnem-kw). Cþ-sa-bnÂ Ab-t¡­ {]mY-anI kzoIÀ¯m-hnsâ (ss{]-
adn sd-kn-¸n-bâv) Cþ-sa-bnÂ hnemkw \ÂIp¶ Øew.

Cc ktµiw Ab-t¡­ ZznXob kzoIÀ¯m-¡ (sk¡âdn sdkn-¸n-bâ v)-fpsS Cþ-sa-bnÂ
hnem-kw Fgp-Xp-¶ Øew.

Bcc (Blind carbon copy) - ktµiw kzoI-cn-¡p¶ {XnXob kzoIÀ¯m-¡ (sS-dn-jydn sdkn-¸n-
bâ v) -fpsS Cþ-sa-bnÂ hnemkw Fgp-Xp¶ Øew. {]mY-an-I, ZznXob kzoIÀ¯m-¡Ä¡v
ktµiw e`n-¡p-t¼mÄ {XnXob kzoIÀ¯m-¡-fpsS hnemkw ImWp-hm³ km[n-¡nÃ. D]-
tbm-Kn-¡p¶ Cþ-sa-bnÂ tkh-\-§-fpsS ASn-Øm-\¯nÂ {XnXob kzoIÀ¯m-¡Ä¡v
bccbnse Ah-cpsS Cþ-sa-bnÂ hnem-kw am{Xw ImWp-hmt\m AsÃ-¦nÂ FÃm kzoIÀ¯m-
¡-fp-tSbpw Cþ-sa-bnÂ hnemkw am{Xw ImWp-hmt\m Ign-tª¡mw.

DÅ-S¡w  (Content):  \n§-fpsS ktµiw ChnsS \ÂIpI. C¶v H«p-an¡ Cþ-sa-bnÂ
tkh\ ZmXm-¡fpw BIÀj-I-amb coXn-bnÂ ktµ-i-§Ä X¿m-dm-¡p-¶-Xn-\mbn \ndw,
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A£c ssien amäp-I, hen¸w XpS-§n-bh amän \ÂIp¶-Xn\v th­ hnti-j-Kp-W-§Ä
hmKvZm\w sN¿p-¶p. Hcp Cþ-sa-bn-en-t\m-sSm¸w tUmIypsaâp-IÄ, Nn{X-§Ä XpS-§n-bh
Ab-¡p-hm³ Aäm-¨vsaâ v kuIcyw \s½ A\p-h-Zn-¡p-¶p. \mw ktµ-i-§Ä Ab-¡p-
hm³ send _«¬ D]-tbm-Kn-¡p-¶p. \ap¡v ktµ-i-§Ä Ab-¨-hÀ¡v adp-]Sn \ÂIp-¶-
Xn\v ‘Reply’ _«¬ \s½ A\p-h-Zn-¡p-¶p. \ap¡v e`n¨ ktµiw asäm-cmÄ¡v Ab-¡p-¶-
Xn\v ‘Forward’ _«¬ \s½ klm-bn-¡p-¶p.

hnjbw (Subject):  \n§-fpsS kwth-Z-\-¯n\v th­ AÀ°-h-¯mb hnjbw \ÂIpI.
]n¶oSv \n§-fpsS Cþ-sa-bnÂ Xnc-bp-t¼mÄ Hcp {]tXyI hyàn-bp-ambn \n§Ä¡p-ff
kw`mjWw Xncn-¨-dn-bm-³ CXn-eqsS km[n-¡pw.

b. Cþ-sa-bn-ensâ {]hÀ¯\w (Working of e-mail)

\n§-fpsS I¼yq-«-dnÂ \n¶pw  temI-¯nsâ atä-sX-¦nepw ̀ mK-¯p-ff kplr-¯n\v Hcp
Cþ-sa-bnÂ F§s\ Ab¨psh¶Xv \n§Ä Nn´n-¨n-«pt­m? \n§-fpsS I¼yq-«-dnÂ \n¶pw
sh_v sabnÂ AsÃ-¦nÂ Cþ-sa-bnÂ ¢bâ v tkm^vävshbÀ D]-tbm-Kn¨v Hcp Cþ-sa-bnÂ
Ab-¡p-t¼mÄ AXv \n§-fpsS Cþ-sa-bnÂ tkh\ ZmXm-hnsâ Cþ-sa-bnÂ skÀh-dnÂ F¯p-
¶p. AhnsS \n¶pw, ktµiw ]e hgn-I-fn-eqsS KXn-amäw sN¿-s¸«v kzoIÀ¯m-hnsâ Cþ-
sa-bnÂ skÀhdnÂ F¯n-t¨-cp-¶p. ]n¶oSv kzoIÀ¯m-hnsâ Cþ-sa-bnÂ skÀhÀ sabnÂ
kzoIÀ¯m-hnsâ t_mIvkn-Â Ah kw`-cn-¨-Xn-\p-tijw D]-tbm-àmhv AXv hmbn-¡p-¶-
Xn\mbn kq£n-¡p-Ibpw sN¿p-¶p.

CâÀs\änÂ IqSn-bp-ff Cþ-sa-bnÂ kwt{]-j-W-¯n\v knw]nÄ sabnÂ {Sm³kv^À t{]mt«m-
tImÄ (Simple Mail Transfer Protocol (SMTP) D]-tbm-Kn-¡p-¶p. Cþ-sa-bn-ensâ {]hÀ¯\w
Nn{Xw 9.12 Â ImWn-¡p-¶p.

Nn{Xw 9.11 Hcp Cþsabn³ kÖ-am-¡p¶p
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c. Cþ-sa-bnÂ D]-tbm-Kn-¡p-¶-Xnsâ t\«-§Ä

Cþ-sa-bnÂ kuIcyw D]-tbm-Kn-¡p-¶-Xnsâ t\«-§Ä NphsS \ÂIn-bn-cn-¡p-¶p.

• thK-X : Hcp Cþ-sa-bnÂ ̀ qtem-I-¯nse GXv Øe-t¯¡pw At¸mÄ Xs¶ Ab-
¡mw. Hcp Cþ-sa-bnÂ Htc kabw [mcmfw D]-t`m-àm-¡Ä¡v Ab-¡mw.

• D]-tbm-Kn-¡p-hm³ Ffp-¸-am-Wv: \ap¡v Cþ-sa-bn-ep-IÄ Ab-¡p-Ibpw kzoI-cn-¡p-
Ibpw ssZ\w-Zn\ kw`m-j-W-§Ä {Ia-s¸-Sp¯n Ah \½psS I¼yq-«-dnÂ Ffp-¸-
¯nÂ kw`-cn-¡m-\pÅ kuI-cyw \ÂIp-¶p.

• Iq«n-t¨À¡m-\pÅ kuI-cyw : Cþsa-bn-en-t\m-sSm¸w Xs¶ Nn{X-§Ä, ̂ b-ep-IÄ,
tcJ-IÄ XpS-§n-bh Iq«nt¨À¡mw.

• ]cn-ØnXn kulmÀ±w : t]¸À D]-tbm-Kn-¡m-¯-Xn-\mÂ Ah D­m-¡p-hm³ Bh-
iy-amb ac-§Ä apdn¡msX kwc-£n-¡phm³ Ign-bp-¶p.

• Hcp Cþ-sa-bn-ensâ adp-]Sn: Hcp Cþ-sa-bn-en\v adp-]Sn \ÂIp-t¼mÄ apt¶m«pff Cþ-
sa-bn-ep-IÄ kqN-\-bmbn Iq«n-t¨À¡p-hm³ \ap¡v Ign-bpw. CXv kzoIÀ¯m-hn\v
hnj-b-s¯-¡p-dn¨pÅ HmÀ½ ]pXp-¡p-hm³ klm-bn-¡p-¶p.

• Nnehv Ipdhv: km[m-cW X]m-en-t\mtSm ̂ mIvknt\mtSm Xmc-Xayw sN¿p-t¼mÄ
Cþ-sa-bn-en\v Nnehv Ipd-hm-Wv.

• GXv ka-b¯pw Fhn-sSbpw e`y-amWv: D]-t`m-àm-hnsâ kuI-cymÀ°w ktµ-i-
§Ä hmbn-¡mw. GXp ka-b¯pw sabnÂ t_mIvkv e`y-am-Wv.

Nn{Xw 9.12 Cþ-sa-bn-ensâ {]hÀ¯-\w.

1. Ab¡p¶ BÄ
CþsabnÂ ¢bâv/

sh_v sabnÂ
D]tbmKn¨v ktµiw

Xbmdm¡p¶p.

3. ktµiw CâÀs\änÂ
IqSn k©cn¡p¶p.
(]et¸mÄ A\h[n
dq«pIfnÂ IqSn)

4. ktµiw kzoIÀ¯mhnsâ
skÀhdnÂ F¯nt¨cpIbpw

kzoIÀ¯mhnsâ sabnÂ
t_mIvknÂ tiJcn¡p¶p.

2. Ab¡p¶ BÄ
ktµiw SMTP
skÀhdnte¡v

A]vtemUv
sN¿p¶p.

SMTP
skÀhÀ

5. kzoIÀ¯mhnsâ ¢bâ v/sh_v sabnenÂ ]pXnb ktµi§Ä
]cntim[n¨v Ah Uu¬temUv sN¿p¶p.

6. kzoIÀ¯mhv CþsabnÂ
¢bâ v/sh_v sabnÂ
D]tbmKn¨v ktµiw

hmbn¡p¶p.SMTP/POP3/
IMAP skÀhÀ
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\½psS ssZ\w Zn\ Pohn-X-¯nÂ Cþ-sa-bnÂ tkh\w {]tbm-P-\-I-c-am-sW-¦nepw AXnsâ
hnhn[ coXn-I-fnepff tIm«-§Ä NphsS tNÀ¡p-¶p.

• Cþ-sa-bn-ep-I-fn-eqsS sshd-kp-IÄ hym]n-t¨-¡mw.: Cþ-sa-bn-ensâ IqsS Ab-¡p¶
sshd-kp-IÄ¡v \½psS I¼yq-«-dn\v tISp-]m-Sp-IÄ hcp-¯mw. \½psS Adn-hn-ÃmsX
Cþ-sa-bnÂ A{UÊv _p¡nse FÃm Cþ-sa-bnÂ hnem-k-§-fn-te¡pw sshdkv AS-
§nb ktµiw hym]n-¸n-t¨¡mw.

• P¦v sabn-ep-IÄ : Bh-iy-an-Ãm¯ sabn-ep-IÄ ]cn-tim-[n-¡p-Ibpw \in-¸n-¡p-Ibpw
sN¿p-t¼mÄ [mcmfw kabw \jvS-am-Ip-¶p.

Internet of  T hings (IoT)

\n§-fpsS ho«nse {^nUvPv, AXn-\p-Ånse ap«-I-fpsS F®w ]cn-tim[n-¨Xn\v tijw
ap« hm§m³ \n§-fpsS samss_-en-te¡v ktµiw Ab-¡p-Itbm ASp¯ IS-
bnÂ \n¶pw ap«-IÄ hm§m-\pÅ \nÀtZiw \ÂIp-Itbm samss_Â t^mWn-eqsS
FbÀI-­o-j-WÂ Hm¬ AsÃ-¦nÂ Hm^v sN¿p-hmt\m \n§-fpsS Imdnse CÔ\w

\nd-¡p¶ Imcyw samss_Â t^mWn-eqsS HmÀ½-s¸-Sp-¯p-Itbm sN¿p¶ Imcyw \n§Ä¡v
k¦Â¸n-¡m-\m-Iptam?

taÂ]-dª Imcy-§-sfÃmw CâÀs\äv Hm^v Xn§vkv (IOT) D]-tbm-Kn-¨mWv km[y-am-Ip-¶-Xv.
samss_Â t^mWp-IÄ, {^nUvPp-IÄ, Imdp-IÄ, FbÀI-­o-j-W-dp-IÄ, hnf-¡p-IÄ XpS-§nb
D]-I-c-W-§Ä CâÀs\-äp-ambn _Ôn-¸n-¡p¶ k¦Â¸-amWv IOT. CXnÂ Hmtcm D]-I-c-W-¯n-
s\bpw Xncn-¨-dn-bp-hm³ kam-\-an-Ãm¯ IP A{UÊv \ÂIp-Ibpw a\p-jysâ CS-s]-SÂ CÃmsX
Umä ssIamäw \S-¯p-Ibpw sN¿p-¶p. IPV6 D]-tbm-Kn-¡p-¶Xn\mÂ IP A{U-Ênsâ F®-¯n-
epÅ hÀ²-\-hmWv Cu kmt¦-XnIhnZy-bpsS ASn-Øm-\w. IOT D]-tbm-Kn¨v tcmKn-I-fpsS tcmKm-
hØ \nco-£n-¡p-Ibpw ASn-b-´nc L«-¯nÂ tUmIvSsd Adn-bn-¡p-hm\pw km[n-¡p¶p. IOT
bneqsS DuÀÖw, Pew F¶nh ]mgm-¡p-¶Xv Ipd-bv¡p-hm\pw AXp-hgn \½psS sXmgnÂ, Pohn-
X-ssi-en-IÄ sa¨-s¸-Sp-¯p-hm\pw Ign-tª-¡mw.

9.4.4 kmaq-lnI am[y-a-§Ä (Social Media)

CâÀs\-änse kuP\y kÀÆ-hn-Úm-\-tIm-i-amb hn¡o-]o-Unb \ap-t¡-hÀ¡pw ]cn-Nn-
X-am-Wv. s^bvkv _p¡v, SznäÀ XpS-§n-b-h-bn-eqsS kmaq-lnI {]iv\-§-fnÂ P\-§Ä {]Xn-
I-cn-¡p-¶Xv \n§Ä tI«n-«p-­m-Ip-atÃm? P\-§Ä bqSq_v D]-tbm-Kn¨v hoUn-tbm-IÄ ]¦n-
Sp-Ibpw DÂ]-¶-§Ä, hym]mcw F¶n-hsb t{]mÕm-ln-¸n-¡p-Ibpw sN¿p¶ Imcyw \ap¡v
Adn-bm-hp-¶-Xm-Wv. kmaq-lnI am[y-a-§-fpsS ̀ mK-amb Ch-sbÃmw \½psS Bib hn\n-
abw, PohnXw, hnt\mZw F¶n-hbv¡v ]pXnb am\§Ä \ÂIp¶p. hyàn-IÄ¡pw kaq-l-
¯n\pw Df-f-S¡w krjvSn-¡p-hm-\pw, ]¦phbv¡p-hm-\pw, NÀ¨ sN¿p-hm\pw ]cn-jvI-cn-¡p-
hm\pw Ign-bp¶ samss_Â sh_v A[n-jvTnX kmt¦-XnI hnZy-bmWv kmaq-lnI am[y-a-
§Ä.
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kmaq-lnI am[y-a-¯nÂ P\-§fpsS ]c-kv]c _Ôw km¦Â¸nI kaq-l-§-fnepw
CâÀs\äv irwJ-e-I-fn-ep-am-bn-cn-¡pw. Cu UnPn-äÂ kmt¦-XnIhnZy-IÄ ]uc kaq-l-§Ä
sI«n-¸-Sp-¡m\pw {]hÀ¯n-¡p-hm\pw hensbmcf-hp-hsc  klm-bn-¡p-¶p.

a. kmaq-lnI am[y-a-§-fpsS hÀ¤o-I-cWw (Classification of
Social Media)

CâÀs\äv thZn-IÄ, kaq-lnI t»mKp-IÄ, ssat{Im t»mKp-IÄ, hn¡o-
]o-Unb, kmaq-lnI irwJ-e-IÄ, DÅ-S-¡w, kaq-l-§Ä F¶n-§s\
H«-\-h[n kmaq-lnI am[y-a--§Ä CâÀs\-änÂ \ne-\nÂ¡p-¶p. P\{]nb-
amb kmaq-lnI am[y-a-§-fpsS temtKm Nn{Xw 12.13Â ImWn-¨n-cn-¡p-
¶p. P\{]nb kmaq-lnI am[y-a-§-fpsS hÀKo-I-cW-s¯-Ip-dn¨v \ap¡v
NÀ¨ sN¿mw.

1. CâÀs\äv thZnIÄ (Internet forums)

ktµ-i-§Ä Ab-¡p-¶-Xn-eqsS Bfp-IÄ X½n-ep-ff kw`m-j-W-¯nÂ GÀs¸-Sm³ klm-
b-I-amb Hm¬sse³ sh_vssk-ämWv CâÀs\äv thZn. hnhn[ hnj-b-§Ä¡mbn Hmtcm
thZn-IÄ¡pw D] thZn-IÄ D­m-tb-¡mw. Hcp hnj-b-¯n-ep-ff NÀ¨sb s{XUv F¶v
hnfn-¡p-¶p. P\-§Ä¡v temKn³ sNbvXv ]pXnb s{XUv XpS-§p-Itbm NÀ¨ sN¿p¶ Hcp
s{XUn-t\mSv {]Xn-I-cn-¡p-Itbm sN¿mw. Nne thZn-I-fnÂ AÚmX temKn³ A\p-h-Zn-
¡p¶p. NÀ¨-IÄ t{]m{Km-an-§v, kmaq-lnI cmjv{Sob {]iv\-§Ä ̂ mj³ XpS-§n-b-h-sb-
Ip-dn¨mtb¡mw. Cu hn[-amb NÀ¨-IÄ \½psS {]iv\-§sf Ipdn¨v Adn-bphm\pw Ah-
bpsS ]cn-lmc amÀ¤-¯n\pw klm-bn-¡p-¶p. D_p­p D]-t`m-àm-¡Ä¡v klmbw
\ÂIp¶ P\-{]nb CâÀs\äv thZnbmWv D_­p t^mdw.

2. kmaq-lnI t»mKp-IÄ (Social blogs)

hn]-coX Ime-{Iaw (reverse chronological order) A\p-k-cn¨v (AXm-bXv Gähpw ]pXn-bh
BZyw hcp¶ coXnbnÂ) Fgp-¯p-Itfm Ipdn-¸p-Itfm DÄs¸-Sp¶ hnÚm\ {]Ztam kwhmZ
{]Ztam Bb sh_v sskämWv kmaq-lnI t»mKp-IÄ (sh_v temKv). Nne  t»mKp-
IfneqsS Hcp {]tXyI hnj-b-¯nÂ A`n-{]mbw tcJ-s¸-Sp-¯mw. F¶mÂ NneXv Hmtcm-
cp-¯-cpsS Hm¬sse³ Zn\-¡p-dn-¸p-I-fmbpw aäp NneXv {]tXyI hyàn-bp-tStbm I¼-\n-
bp-tStXm DXv]-¶-§-fpsS Hm¬sse³ ]c-ky-¯n-\mbpw D]-tbm-Kn-¡p-¶p. XpS-¡-¯nÂ
t»mKp-IÄ Hcp D]-tbm-àm-hn\v th­n am{Xw \nÀan-¨-Xm-sW-¦nepw Ct¸mÄ H¶n-e-[nIw
Fgp-¯p-Im-À Hcp-an¨v Fgp-Xp¶ t»mKp-I-fp-ap­v. P\-{]o-Xn-bmÀÖn¨ t»mKn§v kuIcyw
Xcp¶ sh_vssk-äp-I-fmWv blogger.com, wordpress.com F¶n-h.

3. ssat{Im t»mKp-IÄ (Micro blogs)
D]-tbm-àm-¡Ä¡v {lkz hmIy-§Ä, hyàn-KX Nn{X-§Ä AsÃ-¦nÂ hoUntbm en¦p-
IÄ F¶nh ssIam-dm³ ssat{Im t»mKp-IÄ D]-tbm-Kn-¡p-¶p. Bfp-IÄ¡v Ah-cpsS
Npäp-]m-SnÂ \nco-£n-¡p¶ Imcy-§fpw GsX-¦nepw kw`-h-§sf¡pdn-¨p-ff hnh-c-§fpw
sshhn-[y-amÀ¶ taJ-e-I-fnÂ \n¶p-ff A`n-{]m-b-§fpw ]¦n-Sp-hm³ P\w ssat{Im t»mKv
D]-tbm-Kn-¡p-¶p. ss\kÀ¤o-I-amb hmÀ¯mhn\n-ab k{¼-Zmbw hmKvZm\w sN¿p¶
ssat{Im-t»m-Kn§v s]mXp- P\m-`n-{]m-b-¯ns\ kzm[o-\n¡m³ Ign-bpw. twitter.com Hcp
P\-{]nb ssat{Im t»mKn§v sskäv BIp-¶p.

Nn{Xw 9.13 P\-{]nb
kmaq-lnI am[y-a-§-
fpsS temtKm-IÄ.
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4. hn¡n-IÄ (Wikis)

GsXm-cmÄ¡pw Hcp sh_v t]PnÂ hnh-c-§Ä Iq«n-t¨À¡m\pw \ne-hn-ep-ff hnh-c-§fnÂ
amäw hcp¯phm-\p-ap-ff kzmX{´yw \ÂIpIbpw kmaq-lnI hkvXp-XIÄ, ssIImcyw
sN¿p-Ibpw sN¿p¶ Hcp kw-hn-[m-\amWv hn¡n-IÄ. hn¡n-I-fnÂ D]-tbm-àm-¡Ä hcp-
¯p¶ Xncp-¯-ep-IÄ aäp-Å-hÀ kq£va \nco-£Ww \S-¯p-¶-Xn-\mÂ sXämb hnh-c-
§Ä ]c-ky-§Ä XpS-§n-bh At¸mÄ Xs¶ hn¡n-I-fnÂ \n¶pw \o¡w sN¿p-¶p. kzX{´
Hm¬sse³ hnÚm-\-tIm-i-amb hn¡n-]o-Un-b-bpsS (wikipedia.org) ae-bmf ̀ mj ]Xn-
¸mWv (ml.wikipedia.org). sh_nse Gähpw IqSp-XÂ P\-{]n-b-amb kzX{´ Hm¬sse³
kÀÆ hnÚm-\-tIm-i-amWv wikipedia.org.

5. kmaq-ly-irwJe (Social networks)

hyàn-K-X-amb sh_p-t]-Pp-IÄ \nÀan¡m³ Bfp-Isf A\p-h-Zn-¡p-Ibpw Ah D]-tbm-
Kn¨v kplp-¯p-¡-fp-ambn kwth-Z\w \S-¯p-hmt\m Bi-b-§Ä ]¦p-h-bv¡m³ klm-bn-
¡p¶hbmWv kmaqly irwJe sskäp-IÄ. Ch D]-tbm-Kn¨v teJ-\-§Ä, Nn{X- -§Ä,
hoUn-tbm-IÄ XpS-§nbh ]¦nSpIbpw Ahsb ]än A`n-{]mb {]I-S\w \S-¯p-hm\pw
Ign-bpw. Cu sh_v sskäp-I-fnÂ s]mXp-hmb hnj-b-§Ät¡m AsÃ-¦nÂ s{]m^-j-
WÂ irwJ-e-bn-teXv t]mse Hcp {]tXyI hnj-b-tam NÀ¨- sN¿m³ D]-tbm-Kn-¡p-¶p.
facebook.com, linkedin.com XpS-§nbh P\-{]oXnbmÀÖn¨ kmaqly irwJ-e-I-fm-Ip-¶p.

6. DÅ-S¡ kaq-l-§Ä (Content communities)

Nn{X-§Ä, hoUn-tbm-IÄ XpS-§nb Df-f-S-¡-§Ä {Ia-s¸-Sp-¯p-Ibpw ]¦n-Sp-Ibpw sN¿p¶
sh_vssk-äp-I-fmWv DÅ-S¡ kaq-l-§Ä P\ {]oXn-bmÀÖn¨ youtube.com hoUn-tbm-
Ifpw flicker.com Nn{X-§fpw ]¦n-Sp-¶p.

C¶s¯ an¡ kmaq-lnI am[ya sh_vssk-äp-Ifpw H¶n-e-[nIw tkh-\-§Ä e`y-am-Ip-
¶p. AXm-bXv kmaq-lnI irwJe , ssat{Im-t»m-Kn§v  CâÀs\äv thZn t»mKn§v  F¶o
kmaq-lnI am[ya§Ä kmaqly kzm[o\w sNep-¯p-¶-h-bm-sW¶v ]T-\-§-fn-eqsS shfn-
s¸-Sp-¯n-bn-«p-­v.

GsXm-cmÄ¡pw hn`-h-§Ä Iq«n-t¨À¡m\pw Xncp-¯p-
hm\pw Ign-bp¶ Hm¬sse³ hnPv-Rm-\-tIm-i-amWv hn¡n-
]o-Un-b. 2001 P\p-hcn 15 \v Pn½n shbnÂkv, emdn Um¦À
F¶n-hÀ hn¡n-bpsS kmt¦-Xn-I-Xzhpw k¦Â]hpw D]-

tbm-Kn-¨mWv hn¡n-]o-Unb XpS-§n-b-Xv. hn¡n-]o-Un-b-bnÂ 300 `mj-
I-fn-embn hn¡n-]o-Un-b-bnÂ GI-tZiw 300 tImSn teJ-\-§Ä AS§nbn-cn-¡p-¶p. CâÀs\-änÂ Gähpw
IqSp-XÂ Bfp-IÄ kµÀin¨ hn¡n-]o-Un-b-bpsS BwK-teb `mj ]Xn-¸nÂ Xs¶ 44 e£-t¯mfw teJ-
\-§Ä D­v. hnhn[ hnj-b§-fn-epÅ teJ-\-§Ä hfsc hn]p-ehpw hyà-hp-ambn CXnÂ \ÂIp-
¶p. CXnse Hmtcm teJ-\-§-fnÂ \n¶pw hn¡n-]o-Un-b-bn-tet¡m aäv ]pd-sa-bpÅ hn`-h-§-fn-tet¡m
en¦p-IÄ e`y-am-Wv. FÃm D]-tbm-àm-¡Ä¡pw CXnÂ hn`-h-§Ä Iq«n-t¨À¡p-Itbm amäw hcp-¯p-
Itbm sN¿m-hp-¶-Xn-\mÂ hn`-h-§-fpsS KpW-\n-e-hmcw teJ\ IÀ¯m-hns\ B{ibn¨ncn-¡pw. hn¡n-
]o-Un-b-bpsS ae-bmf ]Xn¸v www.ml.wikipedia.org bnÂ e`y-am-Wv.
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b.  kmaq-lnI am[y-a-§-fpsS t\«-§Ä (Advantages of social media)

• Bfp-Isf Hcp-an¨p tNÀ¡p-¶p : \o­-Im-¯n-cn-¸n\v tijw _mey-Ime kplr-¯p-
¡sf Is­-¯p-hm\pw ]pXnb kulr-Z-h-ebw krjvSn-¡p-hm\pw kmaq-lnI am[y-a-
§-fneqsS Ign-bp-¶p.

• ]cn-]m-Sn-I-fpsS Bkq-{X-Whpw {Iao-I-c-Ww: Nne ]cn-]m-Sn-I-fnÂ ]s¦-Sp-¡p-hm\pw,
kwL-Sn-¸n-¡p-hm\pw D]-tbm-àm-¡sf klm-bn-¡p-¶p.

• hmWnPy {]N-cWw: hmWnPy CS-]m-Sp-Im-cp-ambn _Ô-s¸-Sp-I, hn]-W\ {]Nm-cw,
aXn¸v \ne-\nÀ¯pI XpS§nb Imcy-§fneqsS hmWnPy Ah-k-c-§Ä kmaq-lnI
am[y-a-§Ä Hcp-¡p-¶p.

• kmaq-lnI ss\]p-Wyw : Bfp-IÄ¡v Nne {]tXyI {]iv\-§-fn-eqsS A`n-{]mbw
tcJ-s¸-Sp-¯Â ImgvN-]m-Sp-IÄ {]Xn-^-en-¸n-¡p-hm\pw AXp hgn kmaq-lnI amä-
¯nsâ {]Xn-\n-[n-bm-bn-¯o-cm³ Ch klm-b-I-c-am-Wv.

• s]mXp-hmb A`n-{]mb cq]o-I-cWw : Ah-K-Wn-¡-s¸« {][m\ hnj-b-§Ä¡v IqSp-
XÂ {]mapJyw \ÂIp-Ibpw AXp hgn IqSp-XÂ Bfp-I-fn-te¡pw aäv apJy-[mc am[y-
a-§-fnte¡pw Chsb F¯n¨v s]mXp P\m-`n-{]mbw GIo-I-cn-¡m³ Ign-bp-¶p. (DZm-
l-cWw lmjv SmKp-IÄ)

c. kmaq-lnI am[y-a§Ä D]-tbm-Kn-¡p¶Xnse ]cn-an-Xn-IÄ
(Limitations in use of social media)

• kzImcyXbn-te-¡p-ff IS¶v Ibäw : BÄ¡m-cpsS hyàn-KX hnh-c-§Ä \nb-a-hn-
cp² {]hÀ¯-\-§Ä¡v D]-tbm-Kn-t¨-¡mw. hyàn-]c hnh-c-§-fmb Cþ-sa-bnÂ hnem-
kw, t]cv, Øew, {]mbw XpS-§n-bh Hm¬sse³ Ipä-Ir-Xy-§Ä¡v D]-tbm-Kn-¡p-¶p.

• Bkàn (A-Un-£³) : Cu sh_vsskäp-I-fn-ep-ff Bkàn \½psS hne-tb-dnb
kabw \jvS-s¸-Sp-¯p-¶p. \½psS am\-Ên-Im-h-Øsb {]Xn-Iq-e-ambn _m[n¨v hnjm-
Z-¯n\pw ]ncn-ap-dp¡w krjvSn-¡p¶Xn\pw Imc-W-amI-p¶p. CXv sXmgnÂ Øm]-\-§-
fnse Poh-\-¡m-cpsS DXv]m-Z-\-£-a-X Ipd-¡pIbpw hnZymÀ°n-I-fpsS GIm-{KX \jvS-
s¸-Sp-¯p-Ibpw ]T-\-¯n-epÅ Ah-cpsS XmÂ]-cys¯ Ipd-¡p-Ibpw sN¿pw.

• A]-hmZw ]c-¯p¶p : kmaq-lnI am[y-a-§-fn-eqsS hfsc thKw hnh-c-§Ä {]Ncn-
¡p-¶p. Ch-bn-eqsS sXämb hmÀ¯-Ifpw A]qÀ® hnh-c-§fpw hfsc thK-X-bnÂ
{]N-cn¨v {]iv\-§Ä IqSp-XÂ hj-fm-¡p-¶p.

\ap¡p s N¿mw

• hnhn-[-§-fmb kmaq-lnI am[y-a-§-fpsS sh_vsskäpw Ah-bpsS D]-tbm-K-
§fpw hyà-am-¡p¶ NmÀ«v X¿m-dm-¡p-I.

• \n§-fpsS ¢mkns\¡p-dn¨v Hcp t»mKv \nÀan-¡p-Ibpw AXnÂ Ie, Imbn-Iw,
]T\ {]hÀ¯-\-§-fmb ]co-£, F¶n-h-bnse t\«-§Ä Iq«n-t¨À¡p-I.

• Gähpw IqSp-XÂ t]À D]-tbm-Kn-¡p¶ sh_v {_ukÀ GsX¶v I­p-]n-Sn-¡m-
\pÅ kÀtÆ \S-¯p-I. CXn-eqsS tiJ-cn¨ hnh-c-§Ä Nn{Xo-I-cn¨v ImWn-¡pI.
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d. kmaq-lnI am[y-a-§-fnse CS-s]-S-ep-IÄ þ \Ã ioe-§Ä
(Social media interaction Best practices)

• Cþ-sa-bnÂ hnem-kw, t^m¬ \¼À, hnemkw Nn{X-§Ä hoUn-tbm-IÄ XpS-§n-bh
A\m-h-iy-ambn kmaq-lnI am[y-a-§-fn-Â A]vtemUv sN¿-cp-Xv.

• D]-tbm-K-k-abw Npcp¡n C¯cw sh_v sskäp-IÄ D]-tbm-Kn-¨mÂ kab \jvSw
Ipd-bv¡mw.

• kmaq-lnI am[y-a-§-fmb hn¡n-IÄ, t»mKp-IÄ XpS-§nbhbn-eqsS Nn{X-§fpw hoUn-
tbm-Ifpw GsXm-cmÄ¡pw D]-tbm-Kn-¡m-hp-¶-Xn-\mÂ, Ab-¡p-¶-Xn\v ap¼v Ah-bpsS
{]k-àn-sb-]än t_m[-hm-\m-Ip-I. Ab-¨Xn\v tijw Ahsb HmÀ¯v ]cn-X-]n-t¡­n
hc-cp-Xv.

• kmaq-lnI am[y-a-§-fnse aq¶v ASn-Øm\ kzImcy Xe-§Ä. (Privacy level) kzImcyw
(private)  s]mXp-P\w (Public) kplr-¯p-¡Ä (Friends) F¶n-h-bm-Wv. Ch D]-tbm-
Kn¨v \n§-fpsS teJ-\-§fpw Nn{X-§fpw BÀs¡ms¡ ImWp-hm\pw ]¦n-Sm\pw
km[n¡pw F¶v IrXy-ambn kÖo-I-cn-¡p-I.

9.5 ssk_À kpc£ (Cyber security)
C¶v Bfp-IÄ CâÀs\äv D]-tbm-Kn-¡p-¶Xv hyàn-]-c-hpw, hfsc cl-kymßI hnh-c-
§Ä ssIam-dm\pw, ]Ww AS-¡p-hm\pw, _m¦p-I-fnse [\-Imcy CS-]m-Sp-IÄ \S-¯p-¶-
Xpw I¼yq-«À irwJ-e-IÄ D]-tbm-Kn-¨m-Wv. sdbnÂth- Sn¡-äpIÄ \ÂIp-hm-\pw, s{Sbn-\p-
I-fpsS ka-b-{Iaw e`y-am-¡m\pw apX-em-b-h-¡mbn sdbnÂsh Ah-cpsS kz´w irwJe
D]-tbm-Kn-¡p-¶p. Hcp sNdnb CS-th-f-bn-te¡v t]mepw Cu irwJ-e-IÄ e`y-am-Im-Xn-cp-
¶mÂ D­m-Im-hp¶ [\ \jvS-s¯bpw aäv {]iv\-§-sfbpw Ipdn¨v \n§Ä¡v k¦Â¸n-
¡p-hm³ Ign-bp-tam?

kzbw hne-bn-cp¯mw

1. Hcp Cþ-sa-bnÂ hnem-k-¯n\v DZm-l-cWw \ÂIpI.

2. Xmsg \ÂIp-¶-h-bnÂ \n¶pw skÀ¨v F³Pn³ AÃm-¯Xv Xnc-sª-Sp-¡pw.

(a) KqKnÄ (b) _n§v   (c) t^kv _p¡v  (d)  BkvIv  (ask)

3. F´mWv t»mKv?

4. CâÀs\-än-eqsS Cþ-sa-bnÂ {]kmc-W-¯n\v D]-tbm-Kn-¡p¶ t{]mt«m-tIm-fnsâ
t]cv Fgp-Xp-I.

5. CâÀs\-än-eqsS e`y-am-Ip¶ GsX-¦nepw c­v tkh-\-§-fpsS t]cv Fgp-XpI.

6. sh_nse Hmtcm tUmIyp-saâpw  D]-tbm-Kn¨v ]cm-aÀin-¡p-¶p.
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{][m-s¸« hnh-c-§Ä \jvS-s¸-t«-¡m\pw kzIm-cy-X¡v ̀ wKw hcm-hp-¶-Xp-sIm­pw I¼yq-
«À irwJ-e-bpsS kpc£ \nÀ®m-b-I-am-Ip-¶p. s\ävhÀ¡ns\ B{I-an-¡p-¶Xp hgn
tPmentbm hym]m-ctam aWn-¡q-dp-Itfm Znh-k-§tfmftam XS-Ê-s¸-t«-¡mw. CâÀs\-änsâ
hc-thmSv IqSn Bfp-IÄ AXv ]c-kv]cw Bib hn\n-a-b-§Ä¡pw hym]m-c-¯n\p-ff D]-
I-c-W-am-¡n-b-Xn-\mÂ kpc£ AXym-h-iy-am-bn.

GsXmcp Øm]-\hpw \pgªp Ib-ähpw aäv B{I-a-Whpw XS-bp-¶-Xn-\mbn I¼yq-«À
irwJem \nco-£Ww \S-¯Ww. ChnsS \½Ä Hcp I¼yq-«À irwJ-esb _m[n-¡m-hp¶
s]mXp ̀ oj-Wn-Isf ]än NÀ¨ sN¿p-¶p.

9.5.1  I¼yq-«À sshdkv (Computer virus)

Hcp t{]m{Kmw AXns\ Xs¶ asämcp t{]m{Km-ap-ambn Iq«n-t¨À¡p-Itbm, \½Ä Adn-
bmsX Xs¶ AXns\ aäv I¼yq-«-dp-I-fn-te¡v hym]n-¸n-¡p-Itbm, I¼yq-«-dp-I-fpsS km[m-
cW {]hÀ¯-\-§-fnÂ CS-s]-Sp-Itbm sN¿p¶ t{]m{Km-ap-I-fmWv I¼yq-«À sshd-kv. Hcp
sshd-Ên\v \½psS I¼yq-«-dnse hnh-c-§Ä Xncp-¯p-hmt\m \in-¸n-¡p-hmt\m Ah Xs¶
X\n-]-IÀ¸p-IÄ D­m¡n aäv I¼yq-«-dp-I-fn-te¡v hym]\w sN¿p-hmt\m lmÀUv UnkvInse
hnh-c-§Ä ]qÀ®-ambn \in-¸n-¡p-hmt\m km[n-¡pw. an¡-hmdpw sshd-kp-Ifpw FIvkn-
Iyq-«-_nÄ ̂ b-en-te¡v Iq«n-t¨À¡-s¸-Sp-¶p. Hcp I¼yq-«-dnÂ sshdkv D­m-bn-cp-¶mepw
AXv Xpd-¡p-Itbm {]hÀ¯n-¸n¡pt¼mtgm am{Xta AXv I¼yq-«-dns\ _m[n-¡p-¶p-Åq.
Hcp I¼yq-«-dnÂ \n¶pw asäm-¶n-te¡v t]mÀ«-_nÄ tÌmtdPv aoUnb (s]³ ss{Uhv,
FIvtÌWÂ lmÀUv UnkvIv XpS-§n-bh) D]-tbm-Kn¨v ̂ bÂ ssIamäw sN¿p-t¼m-tgm,
Cþ-sa-bnÂ Aäm¨vsaâv, ̂ bÂ ]¦p-h-bv¡Â F¶n-h-bn-eq-sStbm BWv sshdkv hym]n-
¡p-¶Xv. sshd-kp-IÄ CâÀs\-änÂ [mcmfw {]iv\-§Ä krjvSn-¡p-Ibpw  tImSn-I-fpsS
\jvSw D­m-¡pIbpw sN¿p-¶p.

9.5.2  thw (Worm)

aäv I¼yq-«-dn-te¡v hym]n-¡m-hp¶ Xc-¯nÂ kzbw X\n-]-IÀ¸p-IÄ krjvSn-¡p¶ A]-I-
S-Im-cn-bmb tkm^vävshbdmWv I¼yq-«À thw F¶v Adn-b-s¸-Sp-¶Xv. C¯-c-¯nÂ-s¸«h,
sshd-kp-Isf At]-£n¨v aäv t{]m{Km-ap-I-fp-ambn IqSnt¨cmsX Hcp I¼yq-«-dnÂ \n¶pw
aäp-f-f-h-bn-te¡v kzbw hym]\w sN¿p-¶p. Ch I¼yq-«-À irwJ-e-bpsS _m³UvhnUv¯v
A]-l-cn¨v hnhc ssIam-ä-¯nsâ thKX Ipd-bv¡p-¶p. Hcp Cþ-sa-bnÂ A{Ukv _p¡nse
FÃm Cþ-sa-bnÂ hnem-k-¯n-te¡pw thwansâ Hcp ]IÀ¸v Ab-¡p-hm³ Ign-bpw. A§s\
Hmtcm kzoIÀ¯m-¡-fp-tSbpw Cþ-sa-bnÂ A{UÊv _p¡nse Cþ-sa-bn-te¡v ]IÀ¸v
Abbv¡p¶ {]{Inb XpSÀ¶p sImt­-bn-cn-¡p-¶p.

sF ehv bp thw
2000þÂ I¼yq-«-dp-Isf _m[n¨ Cu thw AXnse H«p-an¡ ̂ b-ep-Ifpw amän FgpXn.
D]-tbm-àm-¡Ä¡v I LOVE YOU F¶ hnj-b-t¯msS e`y-amb Cþ-sa-bn-enÂ LOVE-

LETTER-FOR-YOU.TXT.vbs F¶ ^bÂ Aäm¨vsaâmbn \ÂIn. CXnÂ ¢n¡p sN¿p-t¼mÄ
thw I¼yq-«-dns\ _m[n-¡p-Ibpw ^b-ep-IÄ \jvS-s¸-Sp-Ibpw sN¿p¶p.
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9.5.3  t{SmP³ tlmgvkv (Trojan horse)

\ap¡v D]Imc{]Zamb tkm^vävshbdmWv F¶ tXm¶Â D­m¡pIbpw F¶mÂ
bmYmÀ°¯nÂ \½psS I¼yq«dpIfnÂ C³ÌmÄ sN¿pIbpw FIvknIyq«v sN¿p-t¼mÄ
\jvSw hcp¯p¶hbpamWv t{SmP³ tlmgvkv. t{SmP³ tlmgvkv D]tbmàm¡sf X{´-
]cambmWv AhcpsS I¼yq«dpIfnÂ C¯cw tkm^vävshbÀ kw`cn¡pItbm {]hÀ¯n-
¸-¡p-Ibtbm sN¿n-¸-n¡-p¶Xv. Hcp I¼yq«dnÂ t{SmP³ tlmÀkv _m[n¨p IgnªmÂ
Ah \½psS I¼yq«dnÂ kw`cn¨ncn¡p¶ ^bepIÄ \in¸n¨v hnhc-§Ä \jvSs¸-
Sp¯p¶p. Nne t{SmP\pIÄ I¼yq«dnsâ ]n³hmXneneqsS A]ISIm-cnIfmb D]tbm-
àm¡Ä¡v {]thi\ amÀKw Xpd¶p sImSp¡pIbpw AXneqsS clky hnhc§tfm
kzImcy hnhc-§tfm irwJebneqsS tNmÀ¯phm³ km[n¡p¶p. F¶mÂ sshdkv, thw
F¶nhbpambn XmcXayw sN¿pt¼mÄ t{SmP\pIÄ kzbw s]cpIpItbm _m[n¨
^bepIfpsS ]IÀ¸v D­m¡pItbm sN¿p¶nÃ.

Ie0199.exe Trojan

CâÀs\äv FIvkvt¹m-fdÀ kuP-\y-ambn \ho-I-cn-¡mw F¶ hmKvZm-\-t¯msS
Ie_0199.exe  F¶ ^bÂ DÄs¸-Sp-¯nb Hcp ktµiw Cþ-sa-bnÂ D]-tbm-àm-
¡Ä¡v  e`n-¨p. D]-tbm-àm-¡-tfmSv Cu t{]m{Kmw Uu¬temUv sNbvXv C³ÌmÄ

sN¿p-hm³ Cu Cþ-sa-bnÂ ktµ-i-¯n-eqsS \nÀt±-in-¡-s¸-«p. Cu \nÀt±iw ]men¨ FÃm D]-
tbm-àm-¡-fp-tSbpw ^b-ep-I-fnÂ CXv _m[n-¡p-Ibpw sNbvXp.

t{SmP³ bp²w (Trojan war)

{Ko¡v ]pcm-W-¯nÂ, {Ko¡v cmP-Ip-am-cn-bmb sles\ t{Smbn
]«-W-¯nse cmP-Ip-am-c³ A]-l-cn¨v sIm­p-t]m-b-Xn\v
tijw {Ko¡p-Imcpw t{Smbn ]«-Whpw X½nÂ \S¶ bp²amWv
t{SmP³ bp²-ambn Adn-b-s¸-Sp-¶-Xv. \o­ ]¯v hÀj-¡mew

t{Smbn ]«-W-hp-ambn {Ko¡p-ImÀ bp²-¯nÂ GÀs¸-«p. bp²-¯nÂ a\w
aSp¯ {Ko¡v ]«m-f-¡mÀ Ah-c-h-cpsS hoSp-I-fn-te¡v aS-§p-hm-\pÅ B{Klw
{]I-Sn-¸n-¨p. ]n¶oSv {Ko¡v tZh-X-bmb "AYo\' bp²w’Ah-km-\n-¸n-¡m\pÅ Bibw {Ko¡p-
ImÀ¡v \ÂIn. CXn-\p-th­n AhÀ s]mÅ-bmb Hcp ac-¡p-Xn-csb \nÀan-¡pIbpw AXnÂ ]«m-
f-¡msc \nd-bv¡p-Ibpw sNbvXp. AXn-\p-tijw t{SmP³ImÀ¡pÅ k½m-\-sa¶ coXn-bnÂ Dt]-
£n-¡p-Ibpw sNbvXp. _m¡n-bpÅ {Ko¡v ]«m-f-¡mÀ Ah-cpsS Xmhfw Dt]-£n-¡p¶p F¶
tXm¶Â Df-hm¡n ]n·m-dp-Ibpw sNbvXp. CtXmsS t{SmP³ImÀ bp²-¯nÂ hnP-bn¨p F¶v
Icp-Xp-Ibpw {Ko¡p-Im-cpsS ac-Ip-Xn-csb t{Smbn ]«-W-¯n-te¡v hen¨v sIm­p t]mbn hnP-bm-
tLmjw Bcw-`n-¨p. cm{Xn-bnÂ FÃm-hcpw KmV-\n-{Z-bn-emÀ¶ ka-b¯v {Ko¡v ]«m-f-¡mÀ ac-Ip-
Xn-c-bpsS DÅnÂ \n¶v ]pd-¯n-d§n Dd-§n-¡n-S¶ t{SmP³ ]«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-IÄ (Spams)

CþsabnÂ D]-tbm-àm-¡-fpsS k½-X-an-ÃmsX Hcp
DÂ¸-¶-¯nsâtbm tkh-\-¯n-sâtbm {]N-c-W-¯n\v
th­n FÃm-hÀ¡pw Ab-¡-s¸-Sp¶ ktµ-i-§-fm-Wv
kv]map-IÄ AsÃ-¦nÂ P¦v sabn-ep-IÄ. C¯cw Cþ-
sa-bn-ep-IÄ Ab-¡p-¶-hÀ Nmäv dqap-IÄ, sh_vssk-
äp-IÄ. D]-tbm-àm-¡-fpsS ]«n-I-IÄ, hmÀ¯m-¡q-«-
§Ä XpS-§n-b-h-bnÂ \n¶v BWv  Cþsa-bnÂ hnem-
k-§Ä tiJ-cn-¡p-¶-Xv. kv]map-I-fnse en¦p-I-fnÂ ¢n¡v sN¿p-t¼mÄ Nne sshd-kp-IÄ
DÄs¡m-Åp¶ sh_vssk-äp-IÄ  D]-tbm-àm-¡Ä¡v  Ab¨v Xt¶-¡mw. C¶v H«p-an¡
Cþ-sa-bnÂ tkh-\-Zm-Xm-¡fpw bYmÀ° Cþ-sa-bn-ep-I-tfbpw kv]map-I-tfbpw X½nÂ thÀXn-
cn-¡p¶ Cþ-sa-bnÂ ̂ nÂä-dp-IÄ Nn{Xw 9.14 Â kqNn¸n¨n-cn-¡p-¶-Xp-t]mse e`y-am¡p¶p.

9.5.5  lm¡n§v (Hacking)

I¼yq-«À irwJ-e-Ifp-tSbpw Ah-bp-ambn _Ôn-¸n¨ I¼yq-«-dp-I-fp-tSbpw kzm`m-hnI
{]hÀ¯-\-§Ä¡v hnLmXw krjvSn-¡p¶ kmt¦-XnI {]hÀ¯-\-amWv lm¡n-§v. I¼yq-
«À kpc£ hnZ-Kv[cpw, I¼yq-«À Ipä-hm-fnIfpw lm¡n§v \S-¯m-dp-­v. I¼yq-«À irwJ-e-
bpsS kpc£ ]cn-tim-[n-¡m\pw t]mcm-bva-IÄ Is­-¯p-hm-\p-amWv I¼yq-«À hnZ-Kv[À
lm¡n§v \S-¯p-¶-Xv. C§-s\-bp-ff I¼yq-«À hnZ-Kv[sc sshäv lmävkv F¶pw C¯cw
lm¡n-§ns\ F¯n-¡Â lm¡n§v F¶pw hnfn-¡p-¶p.

I¼yq-«À Ipä-hm-fn-IÄ kpc-£nX irwJ-e-IÄ XIÀ¡p-¶Xv hnh-c-§Ä \in-¸n-¡p-hmt\m
D¯-c-hm-Zn¯zs¸«-hÀ¡v irwJe D]-tbm-Kn-¡p¶Xv XSbp-¶-Xn\v th­ntbm BWv. hfsc
cl-ky-amb hnh-c-§Ä tamjvSn-¡p-hmt\m ̂ b-ep-IÄ \in-¸n-¡p-hmt\m BWv C¯-c-¡m-
cpsS Dt±-iw. C¯cw Ipä-hm-fn-Isf »m¡v lmävkv F¶v hnfn-¡p-¶p.

sshäv, »m¡v lmt¡-gvkn\v CS-bnÂ hcp-¶-h-cm-Wv. t{K lmäv lmt¡gvkv ChÀ kZp-t±-i-
t¯msSbpw IqSp-XÂ kpc-£bv¡pw th­n \nb-a-hn-cp-²-ambn {]hÀ¯n¨v irwJ-e-I-fpsS
tZmj ]qÀ®X Xncn-¨-dn-bp-¶p.

9.5.6  ̂ njn§v (Phishing)

Hm¬sse-\n-eqsS \S-¡p¶ Hcp Xcw hyàn hnh-c-tam-j-W-amWv ̂ njn-§v. {]apJ _m¦p-
I-fp-tSbpw [\-Imcy Øm]-\-§-fp-tSbpw sh_vssk-äp-I-tfmSv kmayw tXm¶-¯¡ coXn-
bnÂ URL Dw tlmw t]Ppw \nÀ½n¨v AXn-eqsS CS-]m-Sp-Im-cpsS bqkÀ s\bnw ]mkv-
thÀUv, s{IUnäv ImÀUp-I-fpsS hni-Zmw-i-§Ä XpS-§n-bh ssI¡-em-¡m³ {ian-¡p-¶-
XmWv ̂ njn-§v. C¯cw sXän-²-cn-¸n-¡p¶ sh_v t]Pv \nÀam-Ws¯ kv]q^n§v (Spoof-

ing) F¶v Adn-b-s¸-Sp-¶p. Bfp-I-fpsS C¯cw hymP-amb sh_vssk-äp-I-fn-te¡v Cþ-sa-
bnÂ hgn hio-I-cn¨v Ah-cpsS bqkÀ s\bnw, ]mkv thÀUv, s{IUnäv ImÀUv hnh-c-§Ä
F¶nh tamjvSn-¡p-Ibpw AXp-]-tbm-Kn¨v ]Ww X«n-sb-Sp-¡p-Ibpw sN¿p¶p. C¡m-e¯v
CâÀs\-änse Gähpw henb km¼-¯nI ̀ oj-Wn-bmWv ̂ njn-§v. 9.15 Nn{X-¯nse URL
]cn-tim-[n-¨mÂ AXv Hcp ̂ njn§v sh_vssk-äm-sW¶v a\-Ên-em-Ipw.

Nn{Xw 9.14 Cu þ sabnÂ sa\p-hnse
kv]map-I-fpsS tiJ-c-Ww.
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Nn{Xw 9.15: Hcp ̂ njn§v sh_vsskäv

9.5.7  Unss\Â Hm^v kÀÆokv  B{I-aWw  (Denial of Service attack (DoS))

DoS Aäm¡v km[m-c-W-bmbn sh_v skÀh-dp-Isf BWv e£y-anSp-¶Xv. Cu B{I-a-W-
¯nÂ skÀh-dp-IÄ {]hÀ¯\ cln-X-am-Ip-¶p. CXn\ Unss\Â Hm^v kÀÆokv Aäm¡v
F¶p ]d-bp¶p. CXn-eqsS sh_v skÀh-dnsâ ]Xnhv D]-t`m-àm-¡Ä¡pÅ tkh\w XS-
Ê-s¸-Sp-¯p¶p. CXn\v Hcp I¼yq-«À am{Xw D]-tbm-Kn¨m-sW-¦nÂ Unss\Â Hm^v kÀhokv
Aäm¡v  F¶pw, adn¨v H¶nÂ IqSp-XÂ I¼yq-«-dp-I-fmWv D]-tbm-Kn-¡p-s¶-¦nÂ Unkv{Sn-
_yq-«Uv Unss\Â Hm^v kÀhokv Aäm¡v F¶pw hnfn-¡p-¶p. \½Ä {_ukÀ tkm-
^vävshb-dn-eqsS sh_vsskäv A{Ukv \ÂIn sh_v skÀ-h-dnÂ \n¶pw B t]Pv e`n-¡p-
hm³ At]-£n-¡p-¶p. DoS B{I-a-W-¯n-eqsS
C¯-cw [mcmfw At]£ sh_v skÀhdnÂ
F¯p-Ibpw skÀh-dn\v CXnsâ `mcw Xm-§p-
hm³ km-[n-¡msX {]hÀ¯\w \nÀ-¯p-¶p. Hcp
I¼yq-«À D]-tbm-Kn-¨p-ff DoS B{I-a-W-¯n-eqsS
irw-J-e-IfpsS {]hÀ-¯\ thKX Ipd-¡p-Ibpw
sN-¿p-¶p. DoS B{I-aWw _m[n-¡-s¸« tkmw_o-
kv (Zombies) F¶ t]cnÂ Adn-b-s¸-Sp¶ I¼yq-
«-dp-IÄ Hcp-an¨v {]hÀ¯n¨v [mcm-fw sXämb
ktµ-i-§fpw At]-£-Ifpw skÀ-hdn\v \ÂIp-
¶p. C§s\ skÀhdn-te-¡pÅ UmäbpsS
t]m¡p-h-chv hÀ²n-¸n¨v D]-t`m-àm-¡Ä-¡v
tkh\w e`y-am-¡m-Xn-cn-¡p-¶p. A§s\ B
I¼yq-«À {]hÀ¯-\-c-ln-X-am¡n ho­pw
{]hÀ¯n-¸n- ¡m³ ( restart sN¿m³) \nÀ_-Ô-am-
hp-Ibpw Ipd¨v ka-b-t¯¡v D]-t`m-àm-¡Ä¡v
skÀh-dnsâ tkh\w e`y-am-Im-Xn-cn-¡p-¶p.

Nn{Xw 9.16: Distributed  Denial of Service
(DDoS) B{I-a-W-§Ä

Attacker

Handler Handler

Victim

Zombies
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Nn{Xw 9.17 ̂ bÀhmÄ

CâÀs\äv

^b
À

h
m

Ä

tlmw
CâÀs\äv

kmâv t_mIvknMv

sshdkv _m[n¨p F¶v kwi-bn-¡p¶ t{]m{Km-ap-Isf {]hÀ¯n-¸n-¡p-hm³ D]-tbm-
Kn-¡p¶ kmt¦-XnIhnZy-bmWv kmâv t_mIvkn-Mv. kmâv t_mIvkn-§n-eqsS C¯cw
t{]m{Km-ap-IÄ Hcp {]tXy-I sa½dn `mK¯v {]hÀ¯n-¸n-¡p-¶-Xn-\mÂ \½psS Hm¸-

td-änMv knÌ-¯n\v \miw hcp-¯p-hm³ km[n-¡p-¶n-Ã.

C¯cw B{I-a-W-¯n-eqsS Ipd-¨p-t\-c-t¯-¡v skÀh-dnsâ {]hÀ¯\w e`y-a-sÃ-¦nepw
sshdkv B{I-a-W-hp-ambn Xmc-Xayw sN¿p-t¼mÄ ̂ b-ep-IÄ¡v \jvSw kw`-hn-¡p¶nÃ.

9.5.8  am³ C³ Zn anUnÂ Aäm¡v (Man-in-the-Middle attacks)

am³ C³ Zn anUnÂ Aäm¡v (Man-in-the-middle attacks) B{I-a-W-§-fnÂ A{I-a-Imcn,
t{]£-Isâbpw kzoIÀ¯mhnsâbpw CS-bn-ep-Å Ce-Ivt{Sm-WnIv ktµ-i-§-fpsS hgn
XS-ªv ]nSn-s¨-Sp-¡p-Ibpw Ah-bnÂ amä-§Ä hcp-¯p-Itbm Iq«n-t¨À¡p-Itbm sNbvXv
ktµiw {]km-cWw sN¿p-¶p. t{]j-I³ ktµ-i-§Ä¡v th­ kpc£ Hcp-¡msX {]k-
cWw sN¿p-¶-Xn-\mÂ B{I-a-Im-cn¡v irwJ-e-bpsS tZmj ]qÀ®X NqjWw sN¿p-hm-\m-
Ipw. irwJem {]k-cWw XS-Ê-an-ÃmsX \S-¡p-¶-Xn-\mÂ t{]£-I\pw kzoIÀ¯mhn\pw
ktµ-i-§-fn-ep-ff cq] amäw a\-Ên-em-¡m³ km[n-¡msX hcp-¶p. C¯cw I¼yq-«-dn-eqsS
Hm¬sse³ hyh-lm-c-§Ä \S-¯p-t¼mÄ CS-bn-ep-Å BÄ \½psS _m¦v A¡u­v \¼À,
]mÊvthÀUv F¶nh ]nSn-s¨-Sp¯v ]Ww A]-l-cn¨v [\\jvS-¯nte¡v \bn-t¨-¡mw.
clky tImUp-IÄ DÄs¡m-f-fp¶ HTTPS (HTTP skIyqÀ),  SFTP (skIyqÀ FTP) XpS-
§n-bh D]tbm-Kn-¡p-t¼mÄ AXn-{I-an¨p IS-¡p-¶- BÄ¡v ktµ-i-§-fnÂ amäw hcp-¯m³
Ign-bn-Ã.

9.6 irwJ-em-{I-aWw XS-bÂ9.6 irwJ-em-{I-aWw XS-bÂ9.6 irwJ-em-{I-aWw XS-bÂ9.6 irwJ-em-{I-aWw XS-bÂ9.6 irwJ-em-{I-aWw XS-bÂ (Preventing network attacks)

CâÀs\-äneqsS hnh-c-§Ä e`y-am-hpIbpw ssIamäs¸Sp-Ibpw sN¿p-¶n-S-t¯mfw Imew
I¼yq-«-dp-IÄ¡pw s\ävhÀ¡pIÄ¡pw Dff `ojWn  apJy {]iv\-ambn \ne \nÂ¡pw.
C¯cw B{I-a-W-§Ä t\cn-Sp-¶-Xn\v ]e-hn[w {]Xn-tcm[ amÀ¤-§fpw, Is­-¯Â kwhn-
[m-\-§fpw cq]-s¸-Sp-¯n-bn-«p-­v.

9.6.1  ^bÀhmÄ (Firewall)

Hcp Øm]-\-¯nse I¼yq-«À irwJ-e¡v
kpc£ \ÂIp¶ I¼yq-«À lmÀ-Uvshb-dpw
tkm^vävshb-dpw DÄs¸-Sp¶ Hcp kwhn-[m-\-
amWv ̂ bÀhmÄ. ̂ bÀhmÄ I¼yq-«À irwJ-
e-bn-te¡v hn\m-i-I-c-amb hnh-c-§Ä {]th-
in-¡p-¶Xv XS-bp¶ Nn{Xw 9.17 Â ImWn-¨n-cn-
¡p-¶p.

9.6.2  Bâ n sshdkv kvIm\-dp-IÄ (Antivirus Scanners)

sshd-kp-IÄ, thw, {SmP³ tlmÀkv F¶nh hn\m-i-I-c-amb tkm^vävshb-dp-IÄ¡v DZm-
l-c-W-§-fm-Wv. Bâ n sshdkv D]-I-c-W-§Ä D]-tbm-Kn¨v Chsb I­p-]n-Sn-¡p-Ibpw
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knÌ-¯nÂ \n¶pw \o¡pIbpw sN¿p-¶p.. Bâ nsshdkv tkm^vävshb-dp-IÄ I¼yq-«À
knÌ-¯nÂ \n¶pw Adn-b-s¸-Sp¶ sshd-kp-Isf I­p-]n-Sn¨v \o¡w sN¿p-¶p. Adn-b-s¸-
Sp¶ sshd-kp-I-fp-tSbpw amÂsh-b-dp-I-fp-tSbpw hni-Zmw-i-§Ä AS-§nb sshdkv \nÀh-
N\ ̂ b-ep-IÄ Bâ n sshd-kv kvIm\dpIÄ D]-tbm-Kn-¡p-¶p. Hcp Bâ n sshdkv t{]m{Kmw
^b-ep-IÄ ]cn-tim-[n-¡p-t¼mÄ, amÂsh-btdm sshdtkm AXnÂ Is­-¯n-bm-ep-S³
Xs¶ AXnsâ {]hÀ¯\w \ndp¯n B ̂ b-ens\ Izmd³ssä\n-te¡v amäp-¶p. sshdkv
_m[n¨ ^b-ep-IÄ kq£n-¡p¶ {]tXyI Øe-amWv Izmd³ssä³. ]n¶oSv Cu ^b-
ense sshd-kns\ \o¡w sN¿p-Itbm ̂ bens\ \in-¸n-¡p-Itbm sN¿mhp-¶-XmWv. Bâ n
sshdkv tkm^vävshb-dnsâ ̂ e-{]-Z-amb D]-tbm-K-¯n\v sshdkv \nÀh-N-\- ̂ b-ep-IÄ
]Xn-hmbn Hm¬ sse\n-eqsS \ho-I-cn-t¡-­-Xp-­v.

9.6.3  Iq¡okv (Cookies)

\½Ä {_ukÀ D]-tbm-Kn¨v Hcp sh_vsskäv kµÀin-¡p-t¼mÄ krjvSn-¡-s¸-Sp¶ sNdnb
sSIvÌv ^b-ep-I-fmWv Ip¡o-kv. sh_vskänse \½-fpsS bqkÀ s\bnw, ]mÊvthÀUv,
Cþ-sa-bnÂ apX-em-bh hnh-c-§Ä Ch kq£n-¡p-¶p. {_uk-dp-IÄ Cu hnh-c-§Ä I¼yq-
«-dnse Ip¡okv t^mÄU-dnÂ kq£n-¡p-¶p. kab em`-¯n\pw ̂ e-{]-Z-hp-amb {_ukn-
§n\pw th­n-bmWv sh_v sskäp-I-fnÂ Iq¡okv D]-tbm-Kn-¡p-¶Xv.

Ip¡n-I-fnse Umä  sshd-Êp-IÄ AsÃ-¦nepw lm¡ÀamÀ CXns\ Zpcp-t±-i-]-c-ambn D]-
tbm-Kn-¡p-¶p. Hcp kvss]sh-bÀ Bbpw Ip¡n-Isf D]-tbm-Kn-t¨-¡mw. \½psS kzIm-cyX
\in-¸n-¡p¶ hn\m-i-I-c-amb Ip¡n-IÄ D]-tbm-Kn-¡p¶ [mcmfw sh_vssk-äp-IÄ \ne-hn-
ep-­v. C¯cw sh_vssk-äp-IÄ \½psS I¼yq-«-dnÂ {]tXy-I-amb Hcp Ip¡n kw`-cn¨v
AXnÂ kµÀin¨ sh_vsskäp-IÄ, hm§nb DÂ]-¶-§Ä, ]qcn-¸n¨ At]-£-IÄ F¶nh
kq£n-¡p-¶p. an¡-hmdpw {_uk-dp-I-fnÂ D]-{Z-h-Im-cn-I-fmb Ip¡nIsf \nb-{´n-¡p-Itbm
\in-¸n-¡p-Itbm sN¿m-\p-ff kuI-cy-ap-­v. \nba hnt[-b-a-Ãm¯ D]-tbm-K-¯n-\pw, kzIm-
cy hnh-c-§Ä D]-tbm-Kn-¡p-¶Xv XS-bp-hm-\pw Ip¡n-I-fpsS ASn-¡-Sn-bp-ff \io-I-c-W-¯n-
eqsS km[n-¡pw.

Rm³
¢n¡v

sN¿p¶Xn\v
ap¼v

BtemNn¡pw

Fsâ
]mkvthÀUnÂ
A£c§fpw

A¡§fpw, aäv
NnÓ§fpw

DÄs¸Sp¯pw.

Rm³
Btem-Nn¨
tijw am{Xw
Uu¬temUv

sN¿pw
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ià-amb ]mkvthUv Hcp-¡p-¶-Xn-\pÅ amÀK-\nÀtZ-
i-§Ä

• Hcp ]mkvth-Un\v Npcp-§n-bXv 8 Iymc-IvSdp-IÄ D­m-bn-cn-¡-Ww.
• Hcp ]mkvth-UnÂ Xmsg]d-bp-¶h \nÀ_-Ô-ambpw DÄs¡m-Ån-¡-Ww.

• henb A£-c-§Ä (Upper Case)
• sNdnb A£-c-§Ä (Lower Case)
• kwJy-IÄ
• @, #, $ XpS-§nb NnÓ-§Ä

• kzImcy hnh-c-§-fmb t]cv, P\-\-Xo-bXn XpS-§n-b-htbm AsÃ-¦nÂ s]mXp-hmb hmIy-
§tfm Bbn-cn-¡-cp-Xv.

• \n§-fpsS ]mkvthUv aäp-Å-h-tcmSv shfn-s¸-Sp-¯-cp-Xv.
• ]mkvthUv FgpXn t]¸-dntem AsÃ-¦nÂ AXv \n§-fpsS I¼yq-«-dnse ^b-entem

kq£n-¡-cp-Xv.
• FÃm temKn\v th­nbpw Htc ]mkvthUv D]-tbm-Kn-¡-cp-Xv.
• ]Xn-hmbn ]mkvthUv amäp-I.

9.79.79.79.79.7 I¼yq-«-dnÂ CâÀs\äv D]-tbm-Kn-¡p-¶-Xn-\p-ff amÀ¤ \nÀt±-i-§ÄI¼yq-«-dnÂ CâÀs\äv D]-tbm-Kn-¡p-¶-Xn-\p-ff amÀ¤ \nÀt±-i-§ÄI¼yq-«-dnÂ CâÀs\äv D]-tbm-Kn-¡p-¶-Xn-\p-ff amÀ¤ \nÀt±-i-§ÄI¼yq-«-dnÂ CâÀs\äv D]-tbm-Kn-¡p-¶-Xn-\p-ff amÀ¤ \nÀt±-i-§ÄI¼yq-«-dnÂ CâÀs\äv D]-tbm-Kn-¡p-¶-Xn-\p-ff amÀ¤ \nÀt±-i-§Ä
(Guidelines for using computers over Internet)

I¼yq-«-dn-eqsS CâÀs\äv D]-tbm-Kn-¡p-¶-Xn-\p-ff {][m\ amÀ¤ \nÀt±i§Ä Xmsg sImSp-
¯ncn¡p-¶p.

• an¡-hmdpw sshd-kp-IÄ Cþ-sa-bnÂ Aäm-¨vsaâv hgn-bmWv hym]n-¡p-¶-Xv. t{]jI-
cm-sW¶v \n§Ä¡v Adn-bn-sÃ-¦nÂ A¯cw Cþ-sa-bn-ense Aäm¨vsaâp-IÄ Xpd-¡-
cp-Xv.

• DÛhw Øm\w Adn-bm¯ tkm^vävshb-dp-IÄ D]-tbm-Kn-¡p-Itbm ]I-Às¸-Sp-¡p-
Itbm sN¿-cp-Xv.

• t]m]v þ A]v ]c-ky-§Ä ¢n¡v sN¿p-¶-Xn\v ]Icw Ah t¢mkv sN¿-Ww.

• USB ss{Uhp-IÄ {i²-tbmsS D]-tbm-Kn-¡p-I. aäp-Å-h-cpsS USB tÌmtdPv \n§-fpsS
I¼yq-«-dnÂ D]-tbm-Kn-¡p-t¼mgpw, \n§-fpsS USB tÌmtdPv kpc-£-bn-Ãm-¯ CâÀs\äv
It^-bnse I¼yq-«-dnÂ D]-tbm-Kn-¡p-t¼mgpw USB tÌmtd-Pn-eq-sS sshdkv hym]\w
sN¿mw.

• ^bÀhm-fp-IÄ {]hÀ¯\ kÖ-am-tWm F¶v ]cntim[n-¡p-I.

• ià-amb ]mkvthUv D]-tbm-Kn-¡p-I. IqSmsX \nÝnX CS-th-f-I-fnÂ ]mkvthÀUp-
IÄ amäp-I.

• Hm¬sse-\n-eqsS Bâ nsshd-knsâ sshdkv \nÀh-N-\-§Ä ]Xn-hmbn \ho-I-cn-¡pI.

• DVD bntem, asämcp lmÀUv UnkvIntem kp{]-[m\ ̂ b-ep-IÄ ]Xn-hmbn _m¡v
A¸v sN¿pI.
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Nn{Xw 9.18 kpc-£n-X-am-¡nb _m¦n§v þ https Dw XmgvNn-Óhpw

• kzImcy hnh-c-§Ä Hm¬sse-\n-eqsS \ÂIpt¼mÄ Pm{KX ]peÀ¯p-I. kzImcy
hnh-c-§-fmb t^m¬ \¼À, hnem-kw, Cþ-sa-bnÂ hnem-kw, s{IUnäv ImÀUv F¶nh
Bh-iy-s¸-«p-sIm-­pÅ Cþ-sa-bnÂ ktµ-i-§Ä Ah-K-Wn-¡p-I.

• [\-Imcy CS]m-Sp-IÄ¡v _m¦nsâ URL A{Ukv _mdnÂ sS¸v sN¿p-I. Cþ-sa-bn-en-
epÅ en¦v ¢n¡v sNbvXv _m¦v sh_v sskäv kµÀin-¡m-Xn-cn-¡p-I. _m¦p-Itfm
Ah-cpsS Npa-X-e-¡mtcm \½psS kzImcy hnh-c-§Ä bqkÀ s\bnw F¶nh t^m¬,
SMS, Cþ-sa-bnÂ F¶nh Bh-iy-s¸-Sp-I-bn-Ã. \n§-fpsS ]mkvthÀtUm, ATM ImÀUv
hnh-c-§Ä aäp-Å-hÀ¡v shfn-s¸-Sp-¯-cp-Xv.

• [\-Imcy CS-]m-Sp-IÄ sh_vssk-än-eqsS \S-¯p-¶-Xn\v ap³]v Ah kpc-£nXamtWm
F¶v ]cn-tim-[n-¡p-I. sh_v A{UÊv https:// F¶-XnÂ XpS-§p-¶pthm F¶pw Xmgnsâ
NnÓw A{Ukv _mdnÂ Dt­m F¶pw ]cn-tim-[n-¡p-I.

• Hm¬sse³ A¡u-­p-IÄ ]Xn-hmbn ]cn-tim-[\ \S-¯p-Ibpw GsX-¦nepw kwi-
bm-kv]Zamb CS-]mSv {i²-bnÂ s]-«m-ep-S³ _m¦v A[n-Ir-X-cp-amtbm s{IUnäv ImÀUv
\ÂIp¶hcpamtbm _Ô-s¸-Sp-I.

1. F´mWv sshdkv?

2. ^njnMv F¶Xv sIm­v F´mWv AÀ°-am-¡p-¶Xv?

3. \½psS Cþ-sa-bnÂ hnem-k-§Ä, bqkÀ s\bnw XpS-§n-bh tiJ-cn¨v hbv¡p¶
{_uk-dp-IÄ D]-tbm-Kn-¡p¶ sNdnb sSIvÌv ^b-ep-IÄ .  F¶
t]cnÂ Adn-b-s¸-Sp-¶p.

4. kpc-£n-X-amb irwJ-e-Isf XIÀ¯v AXn-se, Umä \in-¸n-¡p¶ {]hÀ¯-\s¯
F¶ t]cnÂ Adn-b-s¸-Sp-¶p.

5. F´mWv Izmd³sä³?

\ap¡p s N¿mw

• ""\n§-fpsS I¼yq-«À knÌ-¯nse kpc-£m-`o-j-Wn-IÄ/ssk_À B{I-aWw'' F¶
hnj-b-¯nÂ {Kq¸v NÀ¨ \S-¯p-Ibpw CXn-eqsS e`y-amb hnh-c-§Ä¡-\p-kr-X-ambn
Hcp _mÀ Ub{Kw D]-tbm-Kn¨v Nn{Xo-I-cn¨v ImWn-¡p-Ibpw sN¿p-I.

• hnhn[ sshd-kp-I-fpsS t]cpw Ah-bpsS {]tXy-I-X-IÄ DÄs¡mÅp¶ NmÀ«v Xbm-
dm-¡qI.

kzbw hne-bn-cp¯mw
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{ltkzm¯c tNmZy§Ä

1. CâÀs\änsâ hnImk¯n\v HTTP, HTML F¶nhbpsS I­p]nSn¯w hfsc
{][m\s¸« hgn¯ncnhmbn IcpXs¸Sp¶Xv F´psIm­v?

2. C³{Sms\äpw FIvkv{Sms\äpw X½nÂ Xmc-Xayw sN¿pI.

3. eLphnhcWw \ÂIpI.

a. samss_Â t{_mUv_mâ v  b. sshþamIvkv (wi-max)

Atacn¡³ {]Xntcm[ hIp¸ns\ {]hÀ¯\§Ä¡mbn XpS¡an« CâdÀs\äv C¶v \½psS
ssZ\wZn\ PohnX¯nsâ `mKambn amdn. C¶v CâÀs\äv sUkvIv tSm]v I¼yq«dns\ At]-
£n¨v samss_Â D]IcW§fnemWv IqSpXÂ D]tbmKn¡p¶Xv. CXv aqew CâÀs\änsâ
thKX Hcp {][m\LSIambn amdn. CâÀs\äpambn _Ôn¸n¡p¶ ]pXnb kmt¦XnI hnZyIÄ
hnhc hn\nab \nc¡ns\ (data transmission rate) e£yam¡p¶p. CâÀs\äv tkh\§fmb
CþsabnÂ, kmaqlnI am[ya§Ä, Xnc¨nÂ XpS§nbh \½psS hmÀ¯mhn\nab coXnIÄ¡v
]pXnb am\§Ä \ÂIn. Cu tkh\§Ä e`yam¡p¶Xn\v I¼yq«À irwJeIÄ apJy ]¦v
hln¨p. Chs¡Ãmw AXntâXmb KpW§fpw tZmj§fpw D­v. I¼yq«À irwJeIfnÂ
sshdkv, thw, t{SmP³ tlmgvkv, ^njn§v XpS§nb coXnIfneqsS `ojWnIÄ hÀ[n¨p.
hnhn[ coXnbnepÅ B{IW§fnÂ \n¶pw I¼yq«À irwJeIsf kwc£n¡phm³ Bân
sshdÊpIÄ tkm^vävshbÀ, ̂ bÀhmÄ XpS§nbh D]tbmKn¨pw I¼yq«dpIfnÂ CâÀs\äv
D]tbmKn¡pt¼mÄ ]ment¡­ amÀK \nÀtZi§Ä \S¸nem¡pI hgn irwJem{IW¯nsâ
A]IS km[yX Ipd¡phm\mbn.

  \ap¡v kw{Kln¡mw

 ]T\ t\«§Ä

Cu A[ymb¯nsâ ]qÀ¯o-I-c-W-t¯msS ]TnXmhv

$ CâÀs\änsâ BhnÀ`mh¯n\v ImcW`qXcmb alXv hyànIsf¡pdn¨v a\Ên-em¡p¶p.

$ CâÀs\äv _Ô¯n\pth­ tkm^vävshbÀ, lmÀUvshbÀ D]IcW§fpsS BhiyIX
Xncn¨dnbp-¶p.

$ CâÀs\änÂ e`yamb hnhn[Xcw tkh\§Ä D]tbmKn¡p-¶p.

$ kmaqlnI am[ya§sf hnhn[ Xc¯nÂ hÀKoIcn¡p-¶p.

$ kmaqlnI am[ya§fneqsS CSs]Spt¼mÄ D­mIp¶ A]IS km[yX a\Ênem-¡p¶p.

$ irwJebpsS kpc£m ̀ ojWnIÄ a\Ênem¡p-¶p.

amXrI tNmZy§Ä
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4. sh_v ss{_kÀ  (web browser) sh_v {_uknMv (web browsing) F¶o ]Z§Ä
hnhcn¡pI.

5. t»mKv, ssat{Im t»mKv Ch Xmc-Xayw sN¿pI.

6. F´mWv hn¡nkv (wikis)?

7. F´mWv ̂ bÀhmÄ?

eLp D]\ymk tNmZy§Ä

1. \n§fpsS AbÂ¡mc\mb chn AbmfpsS hyànKX D]tbmK§Ä¡mbn Hcp
]pXnb t]gvkWÂ I¼yq«À hm§n. chn¡v AbmfpsS I¼yq«dns\ CâÀs\äpambn
_Ôn¸n¡m³ Bhiyamb ̀ mK§Ä kqNn¸n¡pI.

2. UbÂþA]v _Ô¯n\p]cn t{_mUv_mâ v CâÀs\äv _Ô¯n\pÅ KpW§Ä
Fs´ms¡bmWv.

3. XYZ F³Pn\obdn§v tImtfPnsâ ]cky¯nÂ AhcpsS tImtfPv A¦W¯nep-
S\ofw sshþss^ e`yamWv F¶v ImWn¨ncn¡p¶p. F´mWv sshþss^ F¶pw
AXv tImtfPv A¦W¯nÂ F§s\ Øm]n¡mw F¶pw hniZoIcn¡pI.

4. a[phn\v Hcp ssÉUv Xbmdmt¡­Xp­v. AXn\mbn hnhc§Ä tiJ-cn-¡p-¶-Xmbn
www. google.co.in F¶ sh_vsskäv D]tbmKn¨p. AbmÄ skÀ¨v t_mIvknÂ phishing

F¶v ssS¸v sNbvXv skÀ¨v _«WnÂ ¢n¡v sN¿pt¼mÄ KqKnfnÂ \n¶pw hnhc§Ä
e`yamIp¶Xv F§s\?

5. at\mPnsâ CþsabnÂ hnemkamb manoj@gmail.com \n¶pw tPmk^nsâ CþsabnÂ
hnemkamb joseph@yahoo.com te¡v Hcp CþsabnÂ Ab¡phm³ a[p B{Kln-
¡p¶p. a[phnsâ I¼yq«dnÂ \n¶pw tPmk^nsâ I¼yq«dnte¡v CþsabnÂ Ab-
¡p¶Xv F§s\bmWvv?

6. Hcp I¼yq«dnÂ t{SmP³ tlmÄkv _m[n¡p¶Xv F§s\bmWv?

D]-\ymk tNmZy§Ä

1. \n§Ä¡v tIcf kvIqÄ Item-Õ-h-¯nsâ sh_v t]Pv Bb www.schoolkalolsavam.in

kµÀin-¡p-Ibpw \n§Ä A{Ukv _mdnÂ GRL \ÂIp-Ibpw sN¿p¶p F¶v hnNm-cn-
¡p-I. tlmw t]Pv {]ZÀin-¸n-¡p-¶Xphsc ]n´p-S-tc­ L«-§Ä Fgp-XpI.

2. tkmjyÂ aoUn-b-bpsS tIm«-§Ä Fgp-Xp-I. tkmjyÂ aoUn-b-bpsS tIm«-§Ä Hgn-
hm-¡p-¶-Xn-\m-h-iy-amb hnhn[ amÀK-§Ä Fs´m-s¡-bm-Wv?

3. hnhn[ t{_mUv_mâ v kmt¦-XnIhnZy-IÄ e`y-am-¡p-¶-Xn\v Bh-iy-amb CâÀs\äv
kzoI-c-W-amÀK-§Ä hni-Zo-I-cn-¡p-I?
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\½psS \nXyPohnX¯nsâ `mKambpÅ
kÀÆ taJeIsfbpw kv]Àin¡p¶ Xc-
¯nÂ hnhc-kmt¦XnIhnZy AXnthKw
hfÀ¶p sIm­ncn-¡p¶p. \nXyPohnXw
kpKaam¡p¶ hyXykvX sF Sn A¹nt¡-
j\pIÄ C¶v e`yamWv. DZm-lcWambn,
hnhn[ Xcw _nÃpIÄ ASbv¡p-hm\pw,
Xoh­n, hnam\ Sn¡äpIÄ _p¡v sN¿p-
hm\pw, Hm¬sse³ hgn km[\§Ä hm§p-
hm-\pw, kab¯n-sâtbm Øe¯n-sâtbm
AXnÀ-hc¼pIÄ CÃmsX C¶v km[yam-
Ip¶p. hnZym-`ymk taJebnepw sF Sn hym-
]-I-ambn D]tbm--Kn-¡p-¶p. km¦Â]nI ¢mkv
apdnIÄ D]tbm-Kn¨pÅ C-þ]T\-¯n-\pw ( e-
Learning) CXv D]tbm--Kn-¡p¶p. Cþ`c-Ww (e-
Governance), C-þhym]mcw (e-Business),
BtcmKy  ]cn-]m-e\w XpS-§nb ta -Jebn -se -
Ãmw sF Sn-bpsS km[yXIÄ henb tXm-
XnÂ D]-tbm-Kn¨p hcp¶p.

C¶s¯ Ime¯v sF Sn hym]-I-ambn D]-
tbm-Kn¡p¶ Nne taJeIsf Ipdn¨mWv C u
A[ym-b¯nÂ \mw NÀ¨ sN¿p¶Xv. DZ-l-c-
W-am-bn, Hm¬sse³ tjm¸n§nÂ Bhiy-
ap-ff km[-\-§Ä HmÀUÀ sN¿p-¶-Xn\pw
Ah \½psS hoSp-I-fnÂ F¯n¡p ¶Xn\pw
Ignbpw. ]WanS]m-SpIfpw  Hm¬-sse³ hgn
sN¿mhp¶-XmWv. sF SnbpsS hnImk¯n-
\\pkcn¨v hnZym`ymk taJ-ebpw ]ptcmKan-
¨n«p­v. km{¼ZmbnI hnZym-`ymk A[y-b\
coXn-bnset]mse A[ym-]-Icpw hnZymÀ-Yn-
Ifpw Htc ¢mkvap-dn-I-fnÂ D­m-bn-cn-t¡-­-
Xn-Ã. hyXyØ Øe-§fnÂ Ccp¶p sIm­v

 hnhc kmt¦XnIhnZybpsS
D]tbmKw

{][m\ Bib§Ä

$ C-þ-`cWw
þ hnhn[ Xcw hyhlmc§Ä
þ ASnØm\ kuIcyw
þ {]tbm-P-\-§Ä
þ shÃphnfnIÄ

$ Cþ-hym]mcw
þ Cþ-hmWnPyhpw

C-þhym]mchpw
þ Cet{ÎmWnIv cq]¯nÂ ]Ww

\ÂIp¶ k{¼Zmbw
þ Cþ-_m¦nMv
þ ta³aIÄ
þ shÃphnfnIÄ

$ Cþ-]T\w
þ C-þ]T\¯n\v D]tbmKn¡p¶

D]IcW§Ä
þ ta³a-IÄ
þ shÃphnfnIÄ

$ BtcmKy ]cn-]m-e-\X-¯nÂ
sFknSnbpsS D]-tbm-K-§Ä
þ sshZy kw_Ôamb

D]IcW§Ä
þ tcmKnsb kw_Ôn¡p¶ tcJIÄ
þ sh_v A[njvTnX tcmK \nÀ®bw
þ sSen saUnkn³

$ sFknSn A[njvTnX tkh\§Ä
þ _n ]n H
þ sI ]n H
þ tImÄ skâdpIÄ
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km¦Â]nI ¢mkvapdn-IfpsS klmb-¯mÂ C-þ]T\ kma{KnIÄ D]tbmKn¡mw.
sF Sn D]tbmKn-¡p¶ asämcp {][m\ taJebmWv BtcmKy]cn-]m-e\w. I¼yq-
«dnsâ klm-b-¯mÂ {]hÀ¯n-¡p¶ saUn¡Â Cta-Pn§v D]IcW-§Ä D]-
tbmKn¨p sIm­v XpS¡¯nÂ Xs¶ tcmK \nÀWbw \S¯p-hm³ km[n¡pw.
]pXnb acp¶pIÄ DÂ]mZn¸n¡p¶-Xn\pÅ KthjW¯nepw sF Sn {]apJ Øm\w
hln¡p¶p. hnh-c-km-t¦-XnI hnZybpsS ]cymb ]Zambn an¡t¸mgpw
D]tbmKn¡p¶ asämcp ]ZamWv sF kn Sn. hnhc Bib hn\nab kmt¦XnI
hnZy/Information Communi-cation Technology -ICT A[njvTnXamb hyXyØ tkh\§sf
]änbpw Cu A[ym-b¯nÂ ]cmaÀ-in¡p¶p. hmÀ¯m hn\nabhpw I¼yq«À Iq«n-
tbm-Pn-¸n¨v Umä tiJcWw ( Capturing), kw`cWw ( Storing), kwkvI-cWw ( Processing),
hymJym\w (Interpreting), tiJcn¨ hnhc§fpsS A¨Sn ( Printing information)
F¶nh¡pff kmt¦-Xn-I-hn-Zy ICT FSp¯p ]d-bp-¶p.

10.1 Cþ-`cWw  (e-Governance)

kÀ¡mcnsâ {]hÀ¯\§Ä hfsc A\mbmkam¡p¶Xn\v sF Sn henb ]¦v
hln¡p¶p­v. hnhc§Ä tiJcn¡pI, kwkvIcn¡pI, hniZoIcn¡pI, kw`cn-
¡pI, ssIamäw sN¿pI F¶nhbv¡v th­nbpÅ ]e kmt¦XnI hnZyIÄ CXnÂ
DÄs¸Sp¶p. hfsc s]s«¶v \ymb-amb Xocpam\§Ä FSp¡phm³ CXv
kÀ¡mcpIsf  klmbn¡p¶p. FÃm kÀ¡mÀ tkh\§fnepw kpXmcyXbpw
D¯chmZn¯hpw hÀ[n¸n¡p¶p. sF kn Sn D]tbmKn¨v sIm­pÅ `cW \nÀÆ-
lWw BWv C-`cWw F¶ t]cnÂ s]mXpsh Adnbs¸Sp¶p.

kÀ¡mÀ tkh\§Ä kuIcy{]Zhpw, Imcy£ahpw, kpXmcyhpamb coXnbnÂ
]uc·mcnte¡v F¯n¡phm³ sF kn Sn D]tbmKn¨v sIm­pÅ Cþ`cW¯n\v
km[n¡p¶p. kÀ¡mÀ tkh\§Ä ^e{]Zamb coXnbnÂ XÂ£Ww P\§-
fnte¡v F¯p¶p F¶v Dd¸p hcp¯pIbmWv CXnsâ {][m\ eIv-jyw. tIcf-
¯nÂ tamt«mÀ hml\ hIp¸v, hnZym`ymk hIp¸v, dh\yq hIp¸v XpS-§n-b-h-bnÂ
Cþ-`cWw hfsc hnPbIcamb coXnbnÂ \S¸nem¡nbn«p­v. C\n \ap¡v C-
`cW¯nse hnhn[ hyhlmc§sf Ipdn¨v Ct¸mÄ NÀ¨ sN¿mw.

10.1.1  Cþ-`cW¯nse hnhn[Xcw hyhlmc§Ä
(Types of interactions in e-Governance)

`cW \nÀÆlW¯nÂ hnhn[Xcw ]¦mfnIfp-ambpÅ ]ckv]c hyhlmc§Ä
Cþ-`cWw hgn kpKaamIp¶p. C¯c¯nepÅ hnhn[Xcw hyhlmc§sf Ipdn¨v
NphsS {]Xn]mZn¡p¶p.

kÀ¡mcnÂ \n¶pw kÀ¡mcnte¡v/ Government to Government (G2G )

kÀ¡mÀ kwhn[m\¯nepÅ GP³knIÄ, hIp¸pIÄ, kwLS\IÄ F¶nh-bpsS
CSbnÂ \S¡p¶ Cet{ÎmWnIv cq]¯nepÅ UmäbpsSbpw hnhc§fp-sSbpw ]¦p-
h-bv¡emWnXv. Bib hn\nabw, UmäbpsS D]tbmKw, Umä ]¦p-h-bv¡Â F¶nh
sa¨s¸Sp¯n C-þ`cW kwcw`§sf ]n³Xp-W-¡pI F¶XmWv G2G bpsS e£yw.
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Nn{Xw 10.1 : Cþ-`-c-W-¯nsâ ASn-Øm\ kuIcyw

kÀ¡mcnÂ \n¶pw ]uc·mcnte¡v/ Government to Citizens (G2C)
CXv kÀ¡mcn\pw ]uc·mÀ¡panSbnÂ k¼À¡w km[yam¡p¶p. ChnsS s]mXp
P\§Ä [mcmfw s]mXptkh\§Ä D]tbmKs¸Sp¯p¶p. s]mXptkh\-§fpsS
e`yXbpw D]tbmK£aXbpw CXv hÀ[n¸n¡p¶p. tkh-\-§-fpsS KpW-\n-e-hm-
chpw CXv DbÀ¯p-¶p. kÀ¡mcn\pw ]uc-·mÀ¡pw  CSbnÂ Hcp kulrZ hebw
Hcp¡pI F¶XmWv CXnsâ {][m\ Dt±iw.
kÀ¡mcnÂ \n¶pw hym]mc¯nte¡v/ Government to Business (G2B)

ChnsS  C-`cW kwhn[m\w hym]mc kaql¯n\v kÀ¡mcpambn kwhZn¡p-
hm\pÅ Ahkcw Hcp¡p¶p. Nph¸p\mS {]hWX Hgnhm¡pI, kab\ãw
]cnlcn¡pI, {]hÀ¯\ sNehv Ipdbv¡pI, kÀ¡mcpambpÅ hym]mc CS]mSp-
IfnÂ IqSpXÂ kpXmcyX hcp¯pI F¶nhbmWv CXnsâ eIv-jyw.
kÀ¡mcnÂ \n¶pw Poh\¡mcnte¡v / Government to Employees (G2E)

kÀ¡mcnsâ \b§Ä Poh\¡mcneqsSbmWv \S¸nem¡p¶Xv. CXn\mbn
kÀ¡mcpw Poh\¡mcpw ]ckv]cw ]Xn-hmbn k¼À¡w ]peÀt¯­Xp­v.
Kh¬saâpw Poh-\-¡mcpw X½nÂ X½nÂ k¼À¡w ]peÀ¯p-¶p. kÀ¡mcnsâ
hnhn[ ]cn]mSnIÄ \S¸nem¡p¶Xn\pÅ \b§fpw amÀ¤ \nÀt±i§fpw kÀ¡mÀ
D¯chpIfpsSbpw hnÚm]\§fpsSbpw cq]¯nÂ Cþ-`cW t]mÀ«-epIÄ hgn
Poh\¡mÀ¡v e`yam¡nbn«p­v. C-þ`cW tkh\§Ä D]tbmKs¸Sp-
¯ns¡m­mWv kÀ¡mÀ Poh\¡mcpsS i¼fw, hyànKX hnhc§Ä F¶nh
ssIImcyw sN¿p¶Xv. (DZm: kv]mÀ¡v sh_v sskäv þ www.spark.gov.in) sF kn
SnbpsS kuIcy§Ä D]tbmKs¸Sp¯n C¯cw {]hÀ¯\§Ä hfsc thK-¯nepw
Imcy£aXtbmsSbpw ssIImcyw sN¿phm³ km[n¡p¶p.

10.1.2 C-þ`cW¯nsâ ASnØm\ kuIcyw  (E-Governance Infrastructure)

C-þ`cW¯nsâ ASnØm\ kuIcyhpw kw`cWhpw \ÂIp¶Xn\mbpÅ kvtääv
Umä skâdpIÄ ( SDC), Ahsb _Ôn¸n¡p¶Xn\mbpÅ kvtääv sshUv Gcnb
s\äv-hÀ¡v (SWAN), s]mXpP\§Ä¡v tkh\§Ä F¯n¡p¶Xn\pÅ s]mXp-
tk-h\ tI{µ-§Ä (tIma¬ kÀhokv skâdpIÄ) F¶o LSI§fmWv C´y-
bnse C-`cW¯nsâ LS\bnÂ DÄs¸Sp¶Xv. C-þ`cW¯nsâ C u aq¶p LSI-
§fptSbpw kwtbm-P\w Nn{Xw 10.1 Â ImWn-¨n-cn-¡p-¶p.

tÌäv Umä skâÀ tÌäv sshUv Gcnb s\äv hÀ¡v

s]mXp tkh\ tI{µw
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a. tÌäv Umä skâÀ / State Data Centre (SDC)

C-þ`cWw km[yam¡p¶Xn\p Bhiyamb Hcp {][m\ LSIamWv tZiob C-
`cW ]²Xn/ National e-Governance Plan (NeGP) ap³ssI FSp¯p cq]s¸Sp¯nb
kwØm\ Umä tI{µw ( SDC). tkh\§Ä, D]tbmK§Ä, ASnØm\ kuIcyw
F¶nhsb kwtbmPn¸n¡pIbpw, G2G, G2C, G2B F¶o tkh\§Ä¡v Cet{Îm-WnIv
Umäm hnXcWw Imcy£aamb coXnbnÂ \S¯p¶Xn\pw th­n-bmWv NeGP bpsS
IognÂ kwØm\ Umä tI{µw \nÀ½n¡phm³ Xocp-am-\n¨p. Hcp s]mXphnXcW
kwhn[m\¯neqsS HmtIm kwØm\ kÀ¡mcn\pw C u tkh-\§Ä \nÀh-ln-
¡m-hp¶XmWv. kvtääv sshUv Gcnb s\äv-hÀ¡v (SWAN), {Kma§-fnÂ hsc hym]n¨p
InS¡p¶ s]mXp- tk-h\ tI{µ-§Ä (CSC) apXembh C u s]mXphnXcW
kwhn[m\§Ä¡v ]n´pW \ÂIp¶p. kwØm\ Umä tI{µw \nch[n tkh\§Ä
\ÂIp¶p. kwØm\§fpsS ]ca{][m\amb Umä kwc-£n¡pI, hnhn[
tkh\§Ä¡p th­nbpÅ Hm¬sse³ kwhn[m\w Hcp¡pI, kwØm\
C³{Sms\äv kwhn[m\¯nsâ IhmSamIpI, ]uc³amÀ¡p tkh-\-§-fpsS Ihm-S-
am-Ip-I, Zpc´ \nhmcW kwhn[m\-samcp¡pI apXemb {]hÀ-¯\§Ä kwØm\
Umä tI{µw F¶nh Ah-bnÂ DÄs¸-Sp¶p. amt\Pvsaâ v \nb{´W§Ä, Umä
amt\Pvsaânsâ sam¯w sNehv Ipdbv¡Â, hn`h \nÀÆ-lWw, hn\ymkw,
XpS§nbhsbÃmw kwØm\ Umä tI{µ§Ä \ÂIp¶ kuI-cy§fmWv.

b. tIcf kvtääv sshUv Gcnb s\äv-hÀ¡v / Kerala State Wide Area Network (KSWAN)

KSWAN, kvtääv C³^Àtaj³ C³{^mkv{SIv¨À/ State Information Infrastructure (SII)sâ
\s«Ãmbn {]hÀ¯n¡p¶p. CXv Xncph\´]pcw, sIm¨n, tImgnt¡mSv F¶o {][m\
\Kc§sf XmÂ]cytI{µ§fm¡n (Hubs) 14 PnÃIfnse 152 t»m¡v ]©mb¯pIsf
X½nÂ _Ôn¸n¡p¶p. C u irwJe hgn At\Iw kÀ¡mÀ Imcymeb§tfbpw
_Ôn¸n¡p¶p. kvtääv Umä skâdnÂ \n¶pÅ At]-£-IÄ¡v  A\pkcn¨p G2G,

G2C  tkh\§sf GtIm]n¸n¨p {]hÀ¯n¡pI F¶Xv tIcf kvtääv sshUv
Gcnb s\äv-hÀ¡v (KSWAN) sâ {][m\ NpaXebmWv.

c. s]mXp-tk-h\ tI{µ-§Ä / Common Service Cetnre (CSC)

kÀ¡mÀ, kzImcy, kmaqly hIp¸pIfpsS tkh\§Ä cmPys¯ {KmaoWÀ¡v
F¯n¡p¶Xn\pÅ tkh\ tI{µ§fmWv s]mXp tkh\ tI{µ-§Ä. sh_v
A[njvTnX C-þ`cW tkh\§Ä {Kma {]tZi§fnÂ F¯n¡p¶p F¶XmWv
CSC bpsS {][m\ khntijX. C u kwhn[m\w D]tbmKs¸Sp¯ns¡m­v \ap¡v
sshZypXn _nÂ, sSent^m¬ _nÂ, Pe-D-]-tbmK _nÂ F¶nh ASbv-¡phm³
km[n¡p¶p. IqSmsX At]£IÄ Hm¬sse³ Bbn kaÀ¸n¡phm\pw Bh-
iy¡mÀ¡v tbmKyXm]{Xw (certificate) X¿mdm¡n hnXcWw sN¿phm\pw CXv hgn
km[n¡p¶p. s]mXp tkh-\-tI-{µ-§Ä hgn e`yamIp¶ aäp tkh\§Ä NphsS
tNÀ¡p¶p.
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$ ImÀjnI tkh\§Ä
$ hnZym`ymkhpw ]cnioe\hpambn _Ôs¸« tkh\§Ä
$ BtcmKy tkh\§Ä
$ {KmaoW _m¦nsâbpw C³jpd³knsâbpw tkh\§Ä
$ hnt\mZ kw_Ôamb tkh\§Ä
$ hmWnPy]camb tkh\§Ä

tIcf¯nÂ A£b skâdpIÄ s]mXp tkh\ tI{µ§fmbn {]hÀ¯n-¡p¶p.

A£b skâdpIÄ

tIcf¯nse ae¸pdw PnÃbnÂ 2002 Â A£b skâdpIÄ¡v XpS¡w Ipdn¨p.
km[mcW¡mcmb ]uc·mcnÂ Cþkm£cX ( e-literacy) AsÃ¦nÂ I¼yq«À
km£cX D­m¡nsbSp¡pI F¶XmWv CXnsâ Dt±iw. tIcf kwØm\ hnhc
kmt¦XnIhnZy anj³ / Kerala State Information Technology Mission (KSITM)sâ Hcp
AXncSbmfw (landmark) BbmWv A£b skâdpIÄ cq]IÂ]\ sNbv-
Xncn¡p¶Xv. sF.kn.Sn bpsS {]tbmP\§Ä UnPn-äÂ thÀXn-cn-hn-ÃmsX kwØm-
\s¯ FÃm P\hn`mK§fnte¡pw F¯n¡pI F¶XmWv CXpsIm­p Dt±in-
¡p¶Xv. Cþ-{Kmâ vkv (e-gratnz), C-þ^benwKv (e-filing), C-þ-Unkv{SnÎv (e-district), C-
Sn¡änMv (e-ticketing) F¶nh CXnsâ tkh\§fnÂ NneXmWv. AXpt]mse tdj³
ImÀUv, sXcsªSp¸v sF Un F¶nhbpsS At]£ kaÀ¸n¡phm\pw, B[mÀ
ImÀUnÂ t]cv tNÀ¡phm\pw, aäv B[mÀ tkh\§Ä¡pw, C³jpd³kv _m¦nMv
tkh\§Ä¡psaÃmw \ap¡v A£b skâdpIsf D]tbmKs¸Sp¯mw.

2002 \hw_À 18\v ap³ cmjv-{S]Xn
tUm. F ]n sP AÐpÄIemw A£b
]²Xn DZvLmS\w sNbvXp.

kzImcy s]mXp]¦mfn¯ / Private Public Partnership (PPP

Model)  amXrIbnÂ BWv A£b tI{µ§Ä {]hÀ¯n¡p¶Xv.
A£b skâdnsâ DSaØmhImiw Hcp kzImcy  hyàn¡m-
sW¦nÂ t]mepw Xt±i kzbw`cW hIp¸mWv Cu hyànsb
sXcsªSp¡p¶Xv. A£b skâÀ  {]hÀ¯n-¡p¶ ]©mb-
¯nse hyànIÄ¡mWv ap³KW\. DSaØsâ hcpam\w F¶Xv
Hmtcm CS]mSn\pw ]uc·mcnÂ \n¶pw CuSm¡p¶tXm AsÃ¦nÂ
kÀ¡mcnÂ \n¶pw e`n¡p¶tXm Bb \maam{Xamb  tkh\ thX\w am{XamWv.

A£bA£bA£bA£bA£b
Ah-k-c-§-fpsS PmeIw

www.akshaya.kerala.gov.in
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10.1.3 C-þ`cW¯nsâ {]tbm-P-\-§Ä  (Benefits of e-Governance)

C-þ`cWw {]tbmK¯nÂ hcp¯p¶Xv sIm­v [mcmfw ta·IÄ D­v. kÀ¡mcnsâ
{]hÀ¯\§sf ]änbpw, kÀ¡mÀ \S¸nÂ hcp¯m³ Dt±in¡p¶ \b]cn-]mSnIsf
Ipdn¨papÅ Aht_m[w P\§fnÂ krãns¨Sp¡phm³ Cþ`cW¯n\v Ignbp¶p.
C-`cW¯nsâ {][m\ {]tbm-P-\-§Ä NphsS tNÀ¡p¶p.

$ C-þ`cWw kÀ¡mÀ kÀhokpIfnÂ I¼yq«À hXvIcWw km[yam¡p¶p.
P\t£a {]hÀ¯\§fpambn _Ôs¸« hnhc§Ä Ffp¸¯nÂ P\§fnÂ
F¯nt¨cp¶p F¶v Dd¸p hcp¯p¶p.

$ Cþ-`cWw kÀ¡mcnsâ FÃm Xe§fnepw ]uc·mcpsS CSs]SepIÄ Dd¸p
hcp¯ns¡m­v P\m[n]Xyw iàn-s¸-Sp-¯p-¶p.

$ CXv kÀ¡mÀ {]hÀ¯\§Ä IqSpXÂ kpXmcyam¡pIbpw AgnaXn XSbm³
klmbn¡pIbpw sN¿p¶p.

$ kq£vaambn \nco£n¡s]Sp¶p F¶ t_m[yw DÅXn\mÂ FÃm kÀ¡mÀ
hIp¸pIfpsSbpw {]hÀ¯\§Ä  Imcy£ahpw D¯chmZn¯]qÀWhpw
BIp¶p.

$ Cþ-`cWw Imcy£aambn {]tbmK¯nÂ hcp¯p¶XneqsS s]mXpP\¯n\v
\nc´cambn Imcymeb§Ä kµÀint¡­ AhØ HgnhmIp¶p. CXv
kabhpw km¼¯pw em`n-¡p-¶p.

10.1.4 C-þ`cW¯nsâ shÃphnfnIÄ  (Challenges to e-Governance)

Cþ-`cW¯n\v Hcp]mSv ta·IÄ Ds­¦nepw, Nne shÃphnfnIfpw CXn\v A`n-
apJo-Icnt¡­n hcp¶p. Cþ-`cWw {]tbmK¯nÂ hcp¯pt¼mÄ A`nap-Jo-
Icnt¡­n hcp¶ Nne shÃphnfnIÄ Fs´ms¡ F¶v t\m¡mw.

`mcX kÀ¡mcnsâ IognepÅ bpWoIv- sFUân^nt¡j³ AtXmdnän Hm^v C´y /
Unique Identification Authortiy of India (UIDAI) , Cþ-`cW kwhn[m\¯nsâ
`mKambn ]uc·mÀ¡v \ÂIp¶ 12 A¡ hyànKX Xncn¨dnbÂ kwJybmWv B[mÀ.
C´ybnÂ FhnsSbpw Hcp Xncn-¨dnbÂ tcJbmbpw, taÂ hnem-k-¯nsâ sXfnhv

Bbpw CXv D]tbmKn¡mw. C´ybnse  GsXmcp ]uc\pw {]mb enwKt`Zw CÃmsX B[mdnÂ
t]cv tcJ-s¸Sp¯mhp¶XmWv. Hmtcm hyàn¡pw kuP\yambn Hcp {]mhiyw ]«n-I-bnÂ tNÀ¡m-
hp¶XmWv. t]cv tNÀ¡p¶ kab¯v ]ucsâ ASnØm\ hnhc§Ä (t]cv, hbÊv, enwKw, hnemkw),
_tbmsa{SnIv hniZmwi§Ä (t^mt«m, 10 hncensâbpw 2 IrjvWaWnIfpsSbpw ASbmfw) F¶nh
IrXyambn tcJ-s¸-Sp-¯p¶XmWv. Hmtcm B[mÀ \¼dpw AZznXobhpw hyànbpsS PohnXmhkm\w
hsc \nba km[pXbpÅXpambncn¡pw. _m¦nMv tkh\§Ä {]tbmP\s¸Sp¯phm\pw ,
samss_Ât^m¬ IW£³ FSp-¡p-¶-Xn\pw aäp kÀ¡mÀ, kÀ¡mÀ CXc tkh\§Ä¡pw
B[mÀ \¼À D]tbmKs¸Sp¯mw.
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$ UnPnäÂ hn`P\w aqew Cþ-`cW tkh\w IrXyambn D]tbmK-s¸Sp-¯p-¶Xn\v
Nne XSÊ§Ä t\cnSp¶p. hnZqc Øe-§-fnÂ Pohn¡p¶ I¼yq«À km£cX
Ipdª BfpIÄ¡v C-`cW tkh\§Ä {]tbmP\s¸Sp¯p-¶Xn\v
_p²nap«pIÄ t\cnSp¶p.

$ Cþ-`cW kwhn[m\w I¼yq«À/sh_v A[njvTnX-ambXn\mÂ anI¨
coXnbnepÅ kpc£m kwhn[m\§Ä BhiyamWv. AÃm¯ ]£w ssk_À
B{IaW§Ä¡pÅ km[yX hfsc IqSpXemWv.

$ -C-þ`cW tkh\§Ä {]tbmK¯nÂ hcp¯p¶Xn\pw AXnsâ ]cn]me\-
¯n\pw henb tXmXnepÅ apXÂapS¡pw Bkq{XWhpw BhiyamWv.

$ hyànKX hnhc§fpw,  _tbm-sa-{SnIv Umäbpw \nÀ±nã GP³knIfpambn
]¦p-h-bv¡p-¶-XnÂ `qcn`mKw BfpIfpw DXvIWvTmIpecmWv.

$ C-þ`cWw Imcytijn DÅXpw ^e{]m]v-XhpamIWsa¦nÂ hnhn[ hIp-
¸pIfpsS GtIm-]\w hfsc AXymhiyamWv.

10.1.5 Cþ-`cWhpambn _Ôs¸« sh_vsskäpIÄ
(Useful e-Governance websites)

tIcf kÀ¡mcnsâ hnhn[ tkh\§Ä P\§fnte¡v F¯n¡p¶Xn\v th­n-
bpÅ Nne sh_vsskäv hnemk§Ä ]«nI 10.1 Â ImWn¨ncn¡p¶p. Nn{Xw 10.2 Â
DHSE. Nn{Xw 10.3Â Cþ-Un-kv{SnIvSv {][m\ t]Ppw ImWn-¨n-cn-¡p-¶p.

]«nI 10.1 C-----þ`cWhpambn _Ôs¸« sh_vsskäpIÄ

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 kÀ¡mcnsâ IognepÅ lbÀ sk¡­dn hnZym`ymk
hIp¸nsâ HutZymKnI sh_vsskäv. hnZymÀ°nIÄ¡pw A[ym]-
IÀ¡pw kv-IqÄ `cWm[nImcnIÄ¡pw Bhiyamb hnhn[ kuI-
cy§fpw tkh\§fpw CXv e`yam¡p¶p.

CXv kÀ¡mÀ tkh\§Ä s]mXpP\§fnte¡v F¯n¡p¶p.

CXv BZmb\nIpXn hIp¸nsâ tkh\§Ä e`yam¡p¶p.

CXmWv tIcf tamt«mÀ hml\ hIp¸nsâ HutZymKnI
sh_vsskäv.

kÀ¡mcnÂ \nt¶m A[nImcnIfnÂ \nt¶m hnhc§Ä¡mbn
At]£ \ÂInb ]uc\v hnhcmhImi \nbaw 2005 D¯chv
A\pkcn¨v kab_ÔnXambn adp]Sn \ÂIp¶p.

tIcf kÀ¡mcnsâ Cu sh_vsskäv hnhn[ sF Sn kwcw`§Ä¡v
`cW]camb ]n´pW \ÂIp¶p.

Poh\¡mcsâ tkh\ thX\ Imcy§Ä ssIImcyw s N¿p¶
G2E hn`m-K-¯n-epÅ sh_vsskäv.

sh_vssk-äp-Ifpw D]tbmKw / tkh\w
taÂhn-em-khpw
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Nn{Xw 10.3:  Cþ-Unkv-{SnIv-Sv (e-District) t]mÀ«ensâ {][m\ t]Pv

Nn-{Xw 10.2: DHSE sh_vssk-änsâ {][m\ t]Pv

www.dhsekerala.gov.in

lbÀ sk¡âdn ]co£IÄ¡v cPnÌÀ s N¿Â, lmÄ Sn¡äv hnX-c-Ww, ]co£m^e
{]kn²oIcWw, hnhn[ D¯chpIfpsSbpw hnÚm-]\§fpsSbpw hnXcWw

apXembh CXnsâ tkh\ ]cn[nbnÂ DÄs¸Sp¶p. hnhn[ t^md§fpw, amXrI tNmZy ISemkpIÄ
DÄs¸sSbpÅ ]T\ kma{KnIfpw Uu¬temUv sN¿m\pÅ kuIcyw Cu  sh_v-sskänÂ e`yamWv.
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kzbw hne-bn-cp¯mw

1. sF kn Sn D]tbmKn¨v kÀ¡mÀ tkh\§Ä kuI-cy-{]Zhpw, Imcy£ahpw,
kpXmcyhpamb coXnbnÂ ]uc\v F¯n¡phm\pÅ {]tbmK¯nsâ t]sc´v ?

2. Cþ-`cWw F¶ ]Zw \nÀÆNn¡pI.

3. `cW \nÀÆ-l-W-¯nÂ hnhn-[-Xcw ]¦m-fn-I-fp-am-bp-ff ]c-kv]c hyh-lm-c-§Ä
Cþ-`-cWw kpK-a-am-¡p-¶p. Cu {]kvXm-h\ icntbm sXtäm F¶v  ]d-bp-I.

4. Hcp Cþ-`cW sh_v-sskän\v DZmlcWw \ÂIpI.

5. F´mWv  KSWAN?

tZiob C-`cW ]²Xnbv¡v IognÂ kwØm\w GsäSp¯ncn¡p¶ ZuXy \nÀÆlW ]²Xn
(State Mission Mode Project ) BWv C-Unkv-{SnIv-Sv (e-District ). I¼yq«ÀhXvIrX
tkh\§Ä s]mXpP\§fnse-¯n¡pI  F¶XmWv Cu  ]²XnbpsS  eIv-jyw.

tIcf¯nse dh\yp hIp¸pambn _Ôs¸« hnhn[ tbmKyX ]{X§fpsS

(Certificates ) hnXcWw C-Unkv-{SnIv-Sv t]mÀ«epambn ka-\z-bn-¸n-¨n-cn-¡p¶p CXv kÀ¡mÀ

Imcymeb§fnse ]e k¦oÀWamb hyhØIsfbpw eLqIcn¡pI-bpw ]ucsâ PohnX coXnsb

Ffp¸am¡pIbpw sN¿p¶p. ]ucs\ kw_Ôn¨nS-t¯m-fw s]mXptcJIfpsS ]IÀ¸pIÄ

t\Sp¶tXm, At]£IÄ kaÀ¸n¡p-¶tXm, A[nImcnIsf ImWp¶tXm, aäp ssZ\w

Zn\mhiy§Ä¡pÅ  hnhc§Ä Bcmbp-¶tXm _p²napt«dnb ImcyamWv. CXv Ahsâ/AhfpsS

bm{Xm sNehv hÀ[n¸n-¡pIbpw, Znhk hcpam\hpw kabhpw \ãs¸Sp¯pIbpw sN¿p¶p.

kÀ-¡mÀ Øm]\§fnÂ Nnet¸mÄ _Ôs¸« tcJItfm, hnhc§tfm AsÃ-¦nÂ A[nImcn-

Itfm bYmkabw e`yamIWsa¶nÃ. BbXn\mÂ Øm]\¯n-te-¡pÅ kµÀ-i\w

BhÀ¯nt¡­n hcnIbpw s Nehv hÀ[n¡m\nSbmIpIbpw sN¿p¶p. Bh-iyamb tcJIÄ

klnXw HcmÄ¡v C-Unkv-{SnIv-Sv sh_v t]mÀ«-enÂ t\cnt«m, A£b tI{µ§Ä apJm´ctam

At]£IÄ kaÀ¸n¨v tkh\-§Ä tXSm-hp¶-XmWv. A£b tI{µ§Ä s]mXp ]uc-\p-th­n

Hm¬sse³ At]£IÄ kaÀ¸n-¡p¶p. Cu At]£IÄ hnhn[ L«§fneqsS hntÃPv  Hm^o-

k-dpsS AcnInÂ F¯nt¨cp¶p. Cu At]£Ifn-ep-ff hntÃPv \S-]-Sn¡v tijw Hm^o-k-dpsS

sXm«-Sp¯ D¶X A[nImcn¡v kaÀ¸n¡pItbm, AsÃ-¦nÂ AwKo-Icn¨Xn\p tijw UnPnäÂ

H¸v klnXw Bhiy¡mc\v hnXcWw sN¿pItbm sN¿p¶p. tbmKyX ]{Xw e`yambmÂ

At]£Is\ Fkv Fw Fkv hgn Adn-bn¡pIbpw s N¿p¶p.
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10.2 C-þhym]mcw (e-Business)

\½Ä ]et¸mgpw km[\§Ä hm§m³ ISIfnÂ t]mhpIbpw AXn\mbn Hcp]mSv
kabhpw A[zm\hpw \o¡n sh¡pIbpw sN¿mdp­v. hoSv hn«v ]pd¯nd§msX
km[\§Ä hm§pI F¶ Bibw F§s\bp­v? F¶mÂ C¶v CsXmcp
bmYmÀ°yamWv. Hcp hn[w FÃm tkh\§fpw hym]mchpw C¶v Hm¬sse\nÂ
e`yamWv. AXv GXm\pw aukv ¢n¡pIÄ am{Xw AIsebmWv.

C-þhym]mcw (e-Business) F¶Xv sIm­v Dt±in¡p¶Xv, hym]mc hnhc§Ä ]¦p-
hbv¡pI, hym]mc _Ô§Ä \ne\nÀ¯pI, sF kn Sn D]tbmKn¨v hym]mc
CS]mSpIÄ \S¯pI F¶nhbmWv. I¼-\nI-IÄ (hym]mcw), s]mXp Øm]\-
§Ä (`cWkanXn), hyànIÄ (D]t`màmhv) apXembhÀ C-þhym]mc¯nsâ
`mKambn hcp¶p. C-þhmWnPy tkh\§Ä Imcy£aambn D]tbmKn¨psIm­v
anI¨ coXnbnepÅ hn]W\¯n\pw, hnev]\ hÀ[\hn\pw C-þhym]mcw klm-
bn¡p¶p. Hm¬sse³ IqSn¡mgvNIÄ kwLSn¸n¡pI, {]hÀ¯\Xew ]¦psh-
¡pI apXemb Imcy§Ä hgn \nc´c k¼À¡hpw, bm{Xms¨ehpw Ipdbv¡m³
km[yamIp¶p.

10.2.1 C-þhmWnPyhpw C-þhym]mchpw (e-Commerce and e-Business)

C-þhmWnPyhpw Cþ-hym]mchpw ]et¸mgpw CSIeÀ¯n D]tbmKn¡p¶
]Z§fmsW¦nepw Ch hyXymks¸«ncn¡p¶p. ]Ww ssIamäw sN¿p¶ hym]mc
CS]mSpIfmWv C-hmWnPy¯nÂ DÄs¸Sp¶sX¦nÂ hym]mcw  \S¯n-
s¡m­pt]mIphm³ Bhiyamb FÃm LSI§fpw Cþ-hym]c¯nÂ DÄs¸Sp¶p.
hn]W\w, AkwkvIrX hkvXp¡fpsSbpw Nc¡pIfpsSbpw hm§Â, D]t`m-
àm¡Ä¡pÅ ]cnioe\w, hnXcW¡msc Is­¯Â F¶nhsbÃmw C-þhym-
]mc¯nÂ DÄs¸Sp¶p. AXn\mÂ C-þhmWnPy¯nsâ hn]p-eo-I-c-W-amWv Cþhym-
]m-cw.

10.2.2Cet{ÎmWnIv cq]¯nÂ ]Ww \ÂIp¶ k{¼Zmbw
(Eletcronic Payment System  (EPS))

IoibnÂ ]WanÃmsXbpÅ PohnXw \n§Ä¡p Nn´n¡phm³ Ignbptam? ]Ww
ssIsIm­p sXmSmsX HcmgvNtbmfw XÅn \o¡n F¶v Bsc¦nepw ]dªmÂ
\n§Ä hnizkn¡ptam? C¶v \mw Pohn¡p¶ temI¯p Hcp hn[w FÃm I¨hS
km[\§fnepw AXnsâ hne A\p_Ôambn tNÀ¯ncn¡pw ( Price tag). At¸mÄ
]ns¶ Imiv \ÂImsX Hcp km[\w hm§pI F¶Xv F§s\ km[yamIpw?

Cet{ÎmWnIv cq]¯nÂ ]Ww \ÂIp¶ k{¼Zmbw Eletcronic Payment System
(EPS) CXn\p ]cnlmcamIp¶p. \½Ä Cet{ÎmWnIv hym]mc¯nte¡v IS¶p
sNÃpt¼mÄ ]WanS]mSpIfpw Cet{ÎmWnIv cq]¯nemtI­Xp­v. kap-Nn-X-amb
coXnbnÂ {]tbmK¯nÂ hcp¯nbmÂ CXv kuI-cy-{]-Zhpw kpc£nX-hp-ambncn¡pw.
Cu -hym]mc¯nÂ C ]n Fkv Hcp {][m\ ]¦v hln-¡p¶p. hfsc henb
{]m[m\yap­v. Hm¬sse³ kmlNcy¯nÂ D]t`màmhpw hnÂ¸\- ¡mc\pw
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X½nÂ \S¯p¶ km¼¯nI CS]mSpIsf BWv Cet{ÎmWnIv cq]-¯nepÅ
]WanS]mSv k{¼Zmbw (Eletcronic Payment System) F¶v ]dbp¶Xv. Hcp
_m¦nsâtbm CS\ne¡mcsâtbm ]n´pWtbmsSbpÅ UnPnäÂ km¼-¯nI
D]IcWw D]tbmKs¸Sp¯nbmWv ChnsS km¼¯nI CS]mSpIÄ kpKa-am¡p¶Xv
(AXmbXv s{IUnäv/sU_näv ImÀUv, Cet{ÎmWnIv sN¡v AsÃ¦nÂ UnPnäÂ
]Ww)

10.2.3 Cþ-_m¦nMv  (e-Banking)

hnhckmt¦XnI hnZybpsS ]ptcmKXn¡\pkcn¨p _m¦nMv taJebnepw henb
tXmXnepÅ amä§Ä kw`hn¨n«p­v. _m¦nMnse taJebnse \½psS ]c¼-
cmKX k¦Â¸§Ä Hcp]mSv amdn¡gnªp. DZmlcWambn, C¶v km¼¯nI
CS]mSpIÄ¡v _m¦v kµÀint¡­ Bhiyw Xs¶ CÃ.  bm{XIfnÂ t]mepw
Hm¬sse³ _m¦nMv kuIcy§Ä D]tbmKs¸Sp¯n \ap¡v CS]mSpIÄ \S¯mw.
F Sn Fw, sU_näv ImÀUv, s{IUnäv ImÀUv, CâÀs\äv _m¦nMv, tImÀ _m¦nMv
F¶n§s\bpÅ kuIcy§Ä ]c¼cmKX _m¦nMv k{¼Zmb¯nÂ \n¶pw Cþ-
_m¦nMv k{¼Zmb¯nte¡p amdphm³ klmbn¨n«p­v. _m¦nMv tkh\§Ä
D]t`màm¡Ä¡v t\cn«v Cet{ÎmWnIv amÀ¤¯neqsS \ÂIp¶-Xns\bmWv C-
þ_m¦nMv AsÃ¦nÂ Cet{ÎmWnIv _m¦nMv F¶v ]dbp¶Xv. CXnÂ
`qanimkv{X]camb ]cnanXnIÄ CÃmsX Umä D]tbmKn¡phm³ Ignbpw.

10.2.4 Cþ-hym]mc¯nsâ ta³a-IÄ  (Advantages of e-Business)

C-þhym]mcw D]t`màm¡Ä¡pw Øm]\¯n\pw [mcmfw ta·IÄ {]Zm\w
sN¿p¶p. Cþ-hym]mc¯nsâ D]tbmKw sIm­v e`yamIp¶ Nne {][m\ KpW§sf
]än \ap¡v NÀ¨ sN¿mw.

$ `qanimkv{X]camb ]cnanXnIÄ adnIS¡p¶p.  km[mcW coXnbnepÅ
I¨hS¯nÂ \n§Ä¡v tkh\§Ä e`n¡p¶Xv ]cnanXamb Øe§fnÂ
\n¶v am{Xambncn¡pw. ]s£ C u ]cnanXn C-þhmWnPyw hgn ]cnlcn¡-
s¸Sp¶p.

$ C-þhym]mcw {]hÀ¯\ sNehv Ipdbv¡p¶p.  hym]mcn¡v CþhmWnPy¯nÂ
Hcp {][m\ Øes¯ `uXnI kmlNcy §Ä BhiyanÃ; AXn\mÂ
{]hÀ¯\ sNehv Ipdbp¶p. CXphgn e`yamIp¶ em`¯nsâ Hcp hnlnXw
Cfhv ( Discount) cq]¯nÂ D]t`màmhn\v Xs¶ sImSp¡phm³ km[n¡p¶p.

$ bm{Xm kabhpw sNehpw Ipdbv¡p¶p.  Nnet¸mÄ D]t`màm-¡Ä¡v
AhcpsS {]nbs¸« hn]W\imeIfnÂ F¯nt¨cphm³ ZoÀLZqcw bm{X
sNt¿­Xmbn ht¶¡mw. C-þhym]mcw hgn CtX hn]W\ime-km¦Â¸n-I-
ambn kµÀin¡p-hm³ A\p-h-Zn-¡p-¶p.

$ FÃmbvt¸mgpw Xpd¶p {]hÀ¯n¡p¶p.  C-þhym]mc tkh\w FÃmbv-t¸mgpw
e`yamWv (24x7). hym]mcnsb kw_Ôn¨nSt¯mfw, AhÀ¡v  hnÂ]\
hÀ²n¡p¶p. D]t`màmhn\msW¦nÂ " "FÃmbvt¸mgpw'' Xpd¶p
{]hÀ¯n¡p¶ hn]W\imeIÄ IqSpXÂ kuIcy{]ZamWv.
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$ Hcp]mSv DÂ]¶§Ä¡nSbnÂ \n¶v \ap¡mhiyamb DÂ]¶w hfsc
s]s«¶v Is­¯phm³ Ignbpw. C-hym]mc sh_vsskäv hgn D]t`m-àm-
¡Ä¡v hyXykvX hym]mcnIfpsS At\Iw DÂ]¶§Ä¡nSbnÂ \n¶v Cã-
apÅXv sXcsªSp¡phm³ Ignbp¶p. Nne sh_vsskäpIÄ D]t`màmhnsâ
ap³KW\bpw hm§n¨ hkvXp¡fpsS ]«nIbpw HmÀan¸n¡p¶Xn\mÂ DÂ]-
¶§Ä BhÀ¯n¨p hm§p¶hÀ¡v CXv kuIcy{]ZamWv. DÂ]¶§fpsS
kz`mhw, hnebpsS XmcXayw apXemb khntijXIÄ C-hym]mc¯nsâ
asämcp BIÀjWamWv.

10.2.5 Cþ-hym]mc¯nsâ shÃphnfnIÄ (Chalanges to e-Business)

hym]mctemI¯v- C-hym]mc¯n\v AXniàamb km[yXIÄ Ds­¦nepw C´y
t]mepÅ hnIkzc cm{ã§fnÂ CXn\v ]ehn[ shÃphnfnIsfbpw A`nap-Jo-
Icnt¡­n hcp¶p. {][m\s¸« shÃphnfnIÄ Xmsg NÀ¨ sN¿p¶p.

$ P\kwJybpsS \sÃmcp iXam\hpw sF SnbpsS {]tbm-K-s¯-¡p-dn¨pw
D]tbmKs¯ Ipdn¨pw t_m[hm·mcÃ. Øncambn CâÀs\äv D]tbmKn-¡p¶
BfpIÄ¡v t]mepw Hm¬sse³ hym]mcs¯ Ipdn¨pw AXnsâ km[yXIsf
Ipdn¨pw AdnhnÃ F¶Xv AÛp-X-I-c-am-Wv.

$ C-þhym]mc¯n\v hfsc AXymhiyamb ¹mÌnIv ]Ww F¶dnbs¸Sp¶
s{IUnäv ImÀUv, sU_näv ImÀUv F¶nhbpw CâÀs\äv _m¦nMv kwhn[m--
\hpw `qcn`mKw BfpIfpw {]tXyIn¨v {KmaoW taJebnepÅhÀ¡v {]m]y-a-
Ã.

$ th­ ap³IcpXepIÄ CÃmsX D]tbmKn¡p¶XpsIm­v D]t`màm-¡Ä¡v
AhcpsS hnes¸« hnhc§fmb s{IUnäv/sU_näv ImÀUv \¼À, clkytImUv
(Password) F¶nh \ãs¸Sm³ km[yXbp­v.

$ hkv{X§Ä, IcIuie hkvXp¡Ä, B`cW§Ä XpS§nb DÂ]¶§Ä
`uXnI kmlNcy¯nÂ ]cntim[n¨v hm§mhp¶XmWv. F¶mÂ Hm¬-sse³
hym]mc¯nÂ D]t`màmhn\v "kv]Àin¨pw A\p`hn¨dnªpw' DÂ]¶§Ä
hm§phm³ km[yaÃ.

$ Cþ-hym]mc¯nsâ hnPb¯n\mbn hym]mc Øm]\§Ä IpäaäXpw,
Imcy£ahpamb coXnbnÂ DÂ]¶§Ä hnXcWw sNt¿­Xv AXymhiy-
amWv.

samss_Â D]IcW§fmb samss_Â t^m¬, ]n Un F (PDA) apX-embh D]tbm-
Kn¨vsIm­pÅ hym]mc {]hÀ¯\§sfbpw, {]{Inb-I-sfbpw, D]tbmK-§sfbpw
BWv Fw- hym]mcw (m-Business) AsÃ¦nÂ samss_Â hym]mcw (mobile business)
F¶ ]Zw sIm­v AÀ°am-¡p-¶Xv. Fw -hym]mcw C-hym]mc¯nsâ Hcp imJbmbn

IW¡m¡mw.
CâÀs\äv D]tbmKn¨v eLp hym]mcw \S¯p¶Xns\bmWv C-ssSenMv e-tailing (AsÃ¦nÂ
Cet{ÎmWnIv dossSenMv (eletcronic retailing)  F¶v ]dbp¶Xv. CXv B2C (_nkn\kv Sp I¬kyq-
aÀ) bpsS kÀÆ km[mcWamb Hcp cq]amWv.
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10.2.6C-þhym]mc¯n\v {]tbm-P-\-I-c-amb sh_vsskäpIÄ
(Useful e-Business websites)

P\{]oXnbmÀÖn¨ Nne Cþ-hym]mc sh_vsskäpIÄ ]«nI 10.2 Â sImSp¯n-cn-
¡p¶p. IqSmsX Nne C-þhym]mc sh_vsskäpIfpsS {][m\ XmfpIÄ
Nn{Xw 10.4 epw 10.5 epw ImWn¨ncn¡p¶p.

Nn{Xw 10.4:  www.irctc.co.in sh_vsskänsâ {][m\ t]Pv

www.irctc.co.in
IRCTC Hcp `mcX kÀ¡mÀ kwcw`amWv. `£Ww X¿mdm¡n hnXcWw sN¿pI (Catering),
hnt\mZk©mcw (Tourism) , Xoh­n, hnam\ Sn¡äv _Ôs¸« {]hÀ¯\§Ä CXv
ssIImcyw sN¿p¶p. Hm¬sse³ hgn Sn¡äv _p¡v sN¿m\pÅ kuIcyw Hcp¡p¶-

tXmsSm¸w dnkÀthj³ \ne, Xoh­n kabw, tlm«Â _p¡n§v F¶nhbv¡pw Cu sh_vsskäv
D]tbmKn¡mw.

]«nI 10.2: Nne Cþ-hym]mc sh_vsskäpIÄ

sh_vssk-äp-Ifpw D]tbmKw / tkh\w
taÂhn-em-khpw

www.irctc.co.in

www.amazon.com

www.ebay.in

www.licindia.in

www.airindia.com

www.keralartc.com

www.bookmyshow.com

Xoh­n, hnam\ Sn¡äpIÄ _p¡v sN¿phm\pw, d±v sN¿phm\pw,
tlm«epIfnÂ apdnIÄ _p¡v sN¿phm\pw th­nbpÅ C´y³
sdbnÂth ImädnwKv B³Uv Sqdnkw enanäUv (IRCTC) -sâ Cu sh_vsskäv
D]tbmKn¡mw.

hmjnwKv-S¬ BØm\ambn {]hÀ¯n¡p¶ Atacn¡³ Hm¬sse³
hym]mcn.

C´ybnse Gähpw henb Hm¬sse³ hym]mc sh_vsskäpIfnÂ H¶v.

C³jpd³kv (Insurance) Øm]\¯nsâ sh_vsskäv.

FbÀ C´y hnam\ Sn¡äpIÄ _p¡v sN¿p¶Xn\pÅ Hm¬sse³
sh_vsskäv.

sIFkvBÀSnkn _kv Sn¡äpIÄ _p¡v sN¿p¶Xn\pÅ sh_vsskäv.

kn\namimeIfnte¡pÅ Sn¡äv _p¡v sN¿p¶Xn\pÅ sh_vsskäv.
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10.3 Cþ]T\w (e-Learning)

A-[ym-]-I-À, hn-ZymÀ-°n-IÄ, ]T-\ D-]-I-c-W-§Ä apX-em-bh A-S-§p-¶ H-cp ¢m-kv-
ap-dn \a-ps¡Ãm-hÀ¡pw kp-]-cn-Nn-X-amWv. F-¶mÂ H-cp km-¦Â]n-I ¢m-kv ap-dn-sb
]-än Nn-´n¨p-t\m¡q, A-hn-sS A-[ym-]-I-cpw hn-ZymÀ-°n-Ifpw hy-Xy-kvXamb Ø-e-
§-fn-tem H-cp ]-t£ ]e cm-Py-§-fntem B-bn-cn¡pw D-­m-Ip-I. C-Xv km-[y-amIp-
tam? AsX AXv km-[y-am-Wv. Cþ]T-\w h-gn km-{¼-ZmbnI ]T-\ co-Xn-bn-epff- ]-e

Nn{Xw 10.5: www.Amazon.in sh_vsskänsâ {][m\ t]Pv

1. Hm¬sse³ Npäp]mSnÂ hnev]-\-¡m-c\pw hm§p-¶-h\pw X½nÂ \S¯p¶
km¼¯nI  CS]mSv kwhn-[m-\s¯  .......................... F¶v Adn-b-s¸-Sp-
¶p.

2. Cþ-hym]mcw \nÀÆNn¡pI.

3. C-þ_m¦nMv \nÀÆNn¡pI.

4. Xmsg sImSp¯ncn¡p¶ {]Ømh\ icntbm sXtäm F¶v ]cntim[n¡pI.

"C-þhym]mcw F¶Xv C-þhmWnPy¯nsâ hn]p-eo-I-c-W-am-Wv.

kzbw hne-bn-cp¯mw

www.amazon.com

Ba-tkm¬ temI-¯nse Gähpw henb NnÃd hym]m-cn-bm-Wv. Ba-tkm¬ XpS¡¯nÂ
Hcp Hm¬sse³ ]pkvXItiJcambn Bcw`n¨p. CXv ]n¶oSv tkm^väv-shbÀ, hoUntbm
sKbnwkv, Cet{ÎmWnIv D]IcW§Ä, Krtlm]I-cW-§Ä, `£W km[\§Ä, Ifn¸m-

«§Ä, B`cW§Ä F¶nhbpsS hnev]\¡mcmbn amdn. Cu I¼\n D]t`màr Cet{ÎmWnIv-kpw
(consumer eletcronics)  \nÀ½n-¡p-¶p. hnhn[ cmPy§fnÂ hym]mcw \S¯p¶Xn\mbn ChÀ¡v hyXykvX
hym]mc sh_v-sskäpIÄ \nehnep­v. 2013 Â www.amazon.in F¶ sh_vsskäv C´ybnÂ XpS¡w
Ipdn¨p.
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]-cn-an-Xn-I-sfbpw a-dn-I-S-¡p-hm³ Ign-bp¶p. Ce-t{Îm-Wn-Iv am-[y-a-§sf-bpw, sF kn
Sn-sbbpw DÄ-s¡m-f-fn-¨p-sIm-­p-f-f ]T-\-co-Xn-sbbm-Wv  Cþ]T-\w F-¶v hn-ti-jn-
¸n-¡p-¶Xv.

10.3.1 Cþ]T-\-¯n-\v D-]-tbm-Kn-¡p-¶ D-]-I-c-W-§Ä (e-Learning tools)

Cþ-]T\w sa¨s¸Sp¯p¶Xn\mbn \nch[n D]IcW§Ä D]tbmKn¡p¶p­v.  Cþ-
]-T\ D]-I-c-W-§Ä Xmsg NÀ¨ sN¿p-¶p.

a. Ce-t{Îm-Wn-Iv _p-¡v do-UÀ (e-Book Reader)

H-cp hen-b _mKpw A-XnÂ \nd-sb ]p-kv-X-I-§-fp-am-bn kv-Iq-fnÂ t]m-Ip-¶-Xn-\v ]I-
cw \-ap-¡v B-h-iyam-b FÃm hn-h-c-§fpw H-cp sNdn-b D-]-I-c-W-¯nÂ kq-£n¨v kv-
Iq-fnÂ t]m-Ip¶-Xv Nn´n¨p t\m¡q? AXv! ck-I-c-amWv AtÃ? Hcp]mSv ]pkvX-I-
§-fnem-bn A-S-§n-bn-«p-f-f B-i-b§-sf Un-Pn-äÂ cq-]-¯n-em-¡n kq-£n-¨p-sh-¡p-
hm\pw I-¿nÂ sIm-­v \-S-¡p-hm\pw I-gn-bp-¶ D-]-I-c-WamWv- Cþ_p-¡ vdo-UÀ. Cþ_p-
¡v do-U-dnÂ G-Xv ]p-kv-X-Ihpw A-Xn-sâ G-Xp- t]Ppw A-\m-bmtk-\ \-ap-¡v Xpd¡mw.
Cu D-]-Ic-Ww D-]-tbm-Kn-¨v CâÀ-s\-änÂ \n-¶v sh-_v {]-am-W-§Ä Uu¬-tem-Uv
sN-bvXv Ft¸mÄ thW-sa-¦nepw hmbn-¡p-hm\pw Hm¬-sse-\m-bn ]-W-a-S-bv-¡p-hm\pw
km-[n-¡p¶p. Cþ_p-¡v do-U-dnse Hm-Untbm Hu-«v-]p-«v kw-hn-[m-\w D-]-tbm-K-s¸-Sp-
¯n ]mT-`m-K-§Ä hm-bn-¨v tIÄ-¡p-hm\pw I-gn-bp¶p.

b. CþsS-Iv-Ìv/e-Text (Cþ]p-kvX-Iw)

]p-kv-X-I-¯n-ep-f-f hn-h-c-§Ä Ce-t{Îm-Wn-Iv cq-]-¯nÂ e-`y-am-¡p-¶-Xn-s\-bmWv
CþsS-Iv-Ìv (Cþ]p-kvX-Iw) F-¶p ]-d-bp-¶-Xvv. Cþ_p-¡v do-U-tdm, I-¼yq-«-tdm, a-tä-sX-
¦nepw  Ce-t{Îm-Wn-Iv D-]-Ic-W-tam D-]-tbm-Kn¨vv CþsS-Iv-Ìv hm-bn-¡p-hm\mIpw. \ap-
¡v XmÂ-]-cy-ap-ff coXn-bnÂ sSIvÌnsâ cq-]-L-S-\-bnÂ tkm^vsäz-b-dp-IÄ  D]-tbm-
Kn¨v amäw h-cp-¯m-hp-¶-XmWv. H-cp I-¼yq-«dnsâtbm CþsSIvÌv do-Udn-sâtbm k-
lmb-t¯msS CþsS-Iv-Ìv hm-bn-¨vv tIÄ-¡p-hm\mIpw. C-Xv Imgv-N i-àn Ip-d-ª-hÀ-
¡v h-f-sc-b-[n-Iw klm-b-I-c-am-Wv.

c. Hm¬-sse³ Nm-äv (Online chat)
CâÀ-s\-äv D-]-tbm-Kn-¨v ct­m A-Xn-e-[n-Itam hy-àn-IÄ X-½nÂ sSIvÌv, cq]-
¯nÂ k-tµ-i§Ä -ssI-am-dp-¶ co-Xn-bmWv Hm¬-sse³ Nm-äv. km-¦Â]nI ¢mkv ap-
dn-I-fnÂ A-[ym-]-I-cpw hn-ZymÀ-°n-Ifpw X-½nÂ hnhn-[ hn-j-b-§-sf-Ipdn¨v NÀ-¨ \-
S-¯p-¶Xvv Hm¬-sse³ Nm-än-§n-eq-sS-bmWv. CâÀ-s\-än-sâ th-K-X Ip-d-hm-sW-¦nepw
sSIvÌv cq]-¯n-epÅ Hm¬-sse³ Nm-än-§v \-S-¯m-hp-¶-Xm-Wv. ]c-kv]-cw I-­v kwkm-
cn¡p-¶-Xn\pw- Hm¬-sse³ Nm-än-§n-Â km-[y-amWv.- C-Xn-\v th-K-X-tbdn-b CâÀ-
s\äv -_Ôw, sh-_v Iym-a-d, kv-]o-¡À Xp-S§n-b D-]-I-c-W-§-fpw B-h-iy-amWv. Hm¬-
sse³ Nm-äv km-aqln-I C-S-s]-S-ep-IÄ¡pf-f km-[yXbpw Hcp-¡p¶p. c-­v hy-àn-
IÄ X-½nÂ hnhn-[ Ø-e-§-fnÂ C-cp-¶v B-i-b-hn-\na-bw \-S-¯p-¶-Xn-\v C-Xv k-
lm-bn-¡p¶p. C u 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-IÄ e-`y-am-Ip-¶Xv. hn-ZymÀ-°n-IÄ-¡v hn-Zq-c Ø-e-§-fnÂ C-
cp-¶v tem-Kn³ sN-bv-Xv ¢m-kp-I-fnÂ ]-s¦-Sp-¡mw.
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d. CþI-­â v (e-Content)

hoUn-tbm-IÄ-, A-h-X-c-W§Ä, {Km-^n-Iv-kv-, B-\n-ta-j³ F¶nh DÄ-s¸-Sp-¯n CþI-
­â v \nÀ-½n-¡p-Ibpw A-Xph-gn Cþ]T-\w km-[y-am-¡p-Ibpw sN-¿mw. C-h sS-en-hn-
j-\n-eqsS-tbm, sh_v-ssk-äp-IÄ ap-tJ-\tbm {]-t£]-Ww sN-¿p-hm-\pw -km-[n-¡p¶p.
A-¸vtem-Uv sNbv-X DÅ-S-¡-§Ä ]n-¶o-Sv sh_v-ssk-äp-IfnÂ \n¶v  Uu¬-tem-Uv
sN-¿p-hm\pw F-t¸mÄ th-W-sa-¦nepw D-]-tbm-Kn-¡p-hm\pw km-[n-¡p-¶p. DÅ-S-¡-
§Ä F-fp-¸-¯nÂ P-\-§-fn-te-¡v F-¯n-¡p-hm³ aÄ«n aoUnb Df-f-S-¡- -§Ä hgn
km²y-am-¡p¶p. km-{¼-ZmbnI ¢m-kv ap-dn-I-fnÂ A-km-[y-ambXv IrXy-ambn \nÀan¨v
ImWn-¡p-hm\pw C-Xv h-gn km-[y-am-Ip¶p. tIcf kÀ¡mcnsâ ka{K t]mÀ«Â Cþ-
I-­âo\v Hcp DZm-l-c-W-am-Wv. (www.samagra.kite.kerala. gov.in)

e. hn-Zym-`ym-k Sn hn Nm-\-epIÄ (Educational TV Channels)

Cþ]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-IÄ D-]-tbm-Kn-¨v hnhn[ hn-j-b-§-fnse ¢m-kp-IÄ, hn-Z-Kv-[-cp-am-
bn \-S¯n-b A-`n-ap-J-§-Ä, em-_p-I-fnÂ \-S¯nb ]-co-£-W-§Ä F¶nh kwt{]-
j-Ww sN-¿p-hm³ km-[n-¡p¶p. C-h-bnÂ Nn-e Nm-\-ep-IÄ CâÀ-s\-än-epw e-`y-amWv.
Zq-c-ZÀi-sâ hymkv-, tI-c-fm- K-h¬-saân-sâ hn-tÎ-gv-kv Xp-S-§nbh hn-Zym-`ym-k sS-en-
hn-j³ Nm-\-ep-IÄ-¡v D-Zm-l-c-W-§-fmWv.

10.3.2 Cþ]T-\-¯n-sâ ta³a-IÄ (Advantages of e-Learning)

Cþ]T-\-¯n-\v [m-cm-fw ta³a-I-fp-­v. A-h Xm-sg sIm-Sp-¯n-cn-¡p¶p.

$ hnZq-c Ø-e-§-fn-ep-f-f hn-ZymÀ-°n-IÄ-¡v ssh-hn-[y-amÀ-¶Xpw Kp-W-ta³-a-bpÅ-
Xpamb hnhn[ hnj-b-§-fn-epÅ tImgvkp-IÄ Cþ]T-\w hgn ]Tn-¡p-hm³ Ign-
bp-¶p.

$ Cþ]T-\¯n-\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-¼-¯n-I- Øn-Xn-bp-f-f-hÀ¡v- t]mepw Ipdª Nne-hp-ff Cþ]T-
\w km-[y-amWv.

$ Cu kw-hn-[m-\w D-]-tbm-Kn-¨v X-t±-io-bhpw, A-´À-tZ-io-b-hpam-b Øm-]-\-§-
fnÂ- \n¶pw Hm¬-sse³ tIm-gv-kp-IÄ ]Tn-¡p-¶-Xn\v A-h-k-cw e-`n-¡p¶p.

$ Ø-e-hpw, k-a-b-hpw Cþ]T-\-¯n\v  X-S-k-am-Ip-¶nÃ.

10.3.3 Cþ]T-\-¯n-sâ shÃp-hn-fn-IÄ (Challanges to e-Learning)

Cþ]T-\-w t\-cn-Sp-¶ Nne shÃp-hn-fnIÄ Xm-sg ]-d-bp-¶h-bmWv.

$ A-[ym-]-I\pw hn-ZymÀ-°nbpw X-½nÂ ap-Jm-ap-J-apff ]T-\w km-[yaÃ.
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$ ASnØm\ kuIcy§fpsS ]cnanXn ImcWw A[ym]Icpw hnZymÀ°nIfpw
X½nepÅ CSs]SepIÄ ]cn-an-X-s¸-Sp-¯p-¶p.

$ D-]-I-c-W-§-fp-sSbpw km-t¦-Xn-I-hn-Zy-bp-sSbpw (I-¼yq-«-dpw th-K-X-tbdn-b CâÀ-
s\-äpw) Bh-iy-IX Cþ]T-\-¯n-\v X-S-k-am-Ip¶p.

$ \nc-´-c-amb t{]mÕml\w e-`n-t¡-­ hn-ZymÀ-°n-IÄ¡v A-Xv th­ coXnbnÂ
e`n¡msX t]mIp¶p.

$ et_md«dnIfpsS A`mhw ImcWw {]m-tbm-Kn-I- ]T-\-s¯ ]cn-an-X-s¸-Sp-¯p-
¶p.

10.3.4Cþ]T-\-¯n\v  {]tbm-P-\-I-c-amb sh-_v ssk-äp-IÄ
(Useful e-Learning Website)

Cþ]T-\¯n\v D-]-I-cn-¡p¶ sh_v-ssk-äp-I-fpsS H-cp ]-«nI 10.3 Â kw{K-ln-¨n-cn-
¡p¶ Nn-{Xw 10.6 Â C-tám-bp-sS (C-µn-cm-Km-Ôn \m-jWÂ Hm-¸¬ bq-Wn-th-gv-
knän) {][m\ t]-Pm-Wv Im-Wn-¨n-cn-¡p-¶-Xv.

sh_vssk-äp-Ifpw D]tbmKw / tkh\w
taÂhn-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-fnÂ hn-Zq-c -hn-Zym-`ym-kw \Â-Ip¶ Hm¸¬ bqWn-th-
gvkn-än-I-fnÂ H¶mb C-µn-cm-Km-Ôn  Hm-¸¬ bq-Wn-th-gv-kn-än-bp-sS Hu-tZymKnI
sh_v-ssk-äm-WnXv.
F-©n-\n-b-dnwKv, k-b³-kv, lyp-am-\n-äo-kv hn-j-b-§-fp-sS CþI-s­âp-Ifpw
hoUn-tbm-Ifpw X-¿m-dm¡n Hm¬-sse-\m-bn tIm-gv-kp-IÄ \Â-Ip-¶ \m-
j-WÂ t{]m-{Kmw Hm¬ sSIv-t\mf-Pn F³-lm³-kv-Uv te-Wn§nsâ sh_v-
ssk-äm-WnXv.
\m-j-WÂ Iu¬-knÂ Hm-^v F-Uyp-t¡-j-WÂ dn-tkÀ-¨v B³-Uv s{S-bn-\n-
§n-sâ sh_v-ssk-äm-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-fnÂ Cu sh_v-ssk-änÂ DÄ-
s¸-Sp-¯n-bn-cn-¡p¶p.
apw-ss_ sF.sF.Sn-bp-sS H-cp kwc-`amWnXv. C-h kv-t]m-¡¬ Syqt«m--dn-
bÂ-kv h-gn tkm-^v-ä-vshbÀ ]-cn-ioe-\w km-[y-am-¡p¶p. FÃm tImgv-kp-
Ifpw tI-{µ kÀ-¡m-c-nsâ ]qÀ-®-k-lm-b-t¯m-Sp-Iq-Sn ku-P-\y-ambn \-S-
¯-s¸-Sp¶p.
sh_v-ssk-äp-IÄ \nÀ-½n-¡p-¶-Xn-\m-h-iyam-b HTML, CSS, JavaScript, PHP,

SQL, JQuery XpS§nbh ]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 Â e-`y-amWv.
Kp-Uv-hnÂ I-½yq-Wn-än ^u-t­-j³ k-lm-b-t¯m-Sp-Iq-Sn {]-hÀ-¯n-¡p¶
Hcp sh_v-ssk-äm-Wv gcflearnfree.org. KWnXw, im-kv-{Xw, km-t¦-XnI-hnZy,
Cw-¥o-jv ap-Xem-b hn-j-b-§-fn-se ]mT-`m-K-§Ä hf-sc e-fnXambn C-XnÂ
sIm-Sp-¯n-cn-¡p¶p. BÀ¡pw FhnsS sshZ-Kv[yhpw Adn-hp-t\-Sp-¶-Xn\v
CXv klm-bn-¡p-¶p.

]«nI 10:3 Nne Cþ-]-T\ sh_vssk-äp-IÄ
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Nn{Xw. 10.7 NPTEL sh_vssk-änsâ {][m\ t]Pv

Nn{Xw. 10:6 IGNOU sh_vssk-änsâ {][m-\-t]-Pv.

www.ignouonline.ac.in
`mcX kÀ-¡m-c-nsâ Io-gnÂ {]-hÀ-¯n-¡p-¶ Hcp Hm-¸¬ kÀ-Æ-I-em-im-e-bm-Wv Ctám
(C-µn-cm-Km-Ôn \m-jWÂ Hm-¸¬ bq-Wn-th-gv-knän). Cu sh_v-ssk-än-eqsS eGyankosh

t]m-ep-Å an-I-¨ tk-h-\-§Ä \Â-In-h-cp¶p. ]T-\-Ip-dn-¸p-I-fp-sSbpw hoUn-tbm-I-fp-
sSbpw H-cp Un-Pn-äÂ I-e-h-d-bm-Wv eGyankosh. Kym³-ZÀ-i³ (Gyandarshan), Kym³hm-Wn (Gyanvani),
F-Uyp-km-äv (EDUSAT)  ap-Xem-b hnZym`ymk Nm-\-ep-Ifpw Cu sh-_v-ssk-äv D-]-tbm-Kn-¨v kwt{]-jWw
sN-¿p-¶p. C-Xv Iq-Sm-sX kÀ-Æ-I-em-im-e- \-S-¯n-h-cp-¶ FÃm Hm¬-sse³ t{]m{Km-apIfpw km-¦Â¸nI
¢m-kv ap-dn-Ifn-eq-sS e-`y-amWv.
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Nn{Xw. 10.8: sF.kn.-än. Btcm-Ky-]-cn-]m-e-\-¯nÂ

ICT BtcmKy ]cn-
]m-e-\-¯nÂ

sshZy kw_-Ô-amb
D]-I-c-W-§Ä

tcmKn-I-fpsS hnh-c-
§Ä kq£n-¡Â

sh_v A[n-jvSnX
]n´pW/ {]tbm-K-

\nÀWbw
Bi-b-hn-\n-abw

Kth-jWw

10.4B-tcm-Ky- ]cn-]m-e-\-¯nÂ sF kn Sn bp-sS D]t-tbm-K-§Ä
(ICT  Applications in Health care)

sF kn Snbp-sS h-fÀ¨ ssh-Zy-]T-\-t¯bpw ssh-Zy-]-cn-N-c-Wt¯bpw h-f-sc-b-[n-
Iw kzm-[o-\n-¨n-«p­v. sF.Sn Btcm-Ky-]-cn-]me\¯n\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-§Ä
D­v. \-½Ä A-Sp-¯-Xm-bn NÀ-¨ sN-¿p¶-Xv B-tcm-Ky]cn-]m-e-\-¯nepw sshZy-
imkv{X taJ-e-bnepw sIm­p-h-¶n-«p-ff amä-§Ä \ap¡v NÀ¨ sN¿mw.

10.4.1ssh-Zykw-_-Ôam-b D-]-I-c-W§Ä
(MEDICAL EQUIPMENTS)

an¡-hmdpw FÃm ssh-tZym-]-I-c-W-§fpw {]-hÀ-
¯n-¡p¶-Xv I-¼yq-«-dn-sâ k-lm-b-t¯m-Sp-Iq-Sn-
bmWv. kv-Im-\-dp-Ifm-b Fw BÀ sFbpw, kn.-
Snbpw {]-hÀ-¯n-¡p¶Xv I-¼yq-«-dn-s\ B-{i-bn-
¨m-Wv. I¼yq-«-dnsâ klm-b-¯memWv Ch Umä
t{]mkÊv sNbvXv hnh-c-§Ä B¡p-¶p. C-Xn-
\v k-lm-b-I-cam-b D-]-I-c-W§-sf ssa-t{Im
s{]m-k-kÀ D-]-tbm-Kn-¨m-Wv \n-b-{´n-¡p-¶Xv.
I-¼yq--«-À \n-b-{´n-X te-k-dp-I-fm-Wv s{_-bn³
Syq-aÀ \o-¡w sN-¿p-¶XpÄs¸sS-bpÅ i-kv-{X-
{In-b-IÄ-¡v D-]-tbm-Kn-¡p-¶Xv. tcmKn-IÄ¡v
km[m-cWPohnXw \bn-¡p-hm³ DX-Ip¶ Xc-

www.nptel.iitm.ac.in

\m-j-WÂ t{]m-{Kmw Hm¬ sSIv-t\mf-Pn F³-lm³-kv-Uv te-Wn-§v F¶Xnsâ Np-cp-¡-
t]-cmWv-v NPTEL. CXv G-gv sF.sF.Sn-I-fp-sS-bpw sF.sF.F-kv.kn-bp-sSbpw kw-bpà
kw-cw-`-am-Wv. F-©n-\n-b-dn-§v, kb³kv hn-j-b-§Ä-¡v B-h-iyam-b ]T-\ km-a-{Kn-IÄ
\nÀ-½n¡p-I F-¶-Xm-Wv C-Xn-sâ e-£yw. C¯-cw sh_v-ssk-äp-IÄ sh-_v A-[n-jvTn-X

]T-\ km-a-{Kn-IÄ \nÀ-½n-¡p-Ibpw A-h ku-P-\y-am-bn e-`y-am-¡p-Ibpw sN-¿p-¶p. hoUntbm DÄ-s¸-Sp-
¯n-sIm-­p-f-f A-[ym-]-\-hpw C-Xv h-gn km-[y-amWv.

1. CâÀ-s\-äv D-]-tbm-Kn-¨v ct­m A-Xn-e-[n-Itam hy-àn-IÄ X½nÂ sSIvÌv
cq]¯nepÅ k-tµ-i§Ä -ssI-am-dp-¶ co-Xn-bmWv.................

2. th-dn-«p \nÂ-¡p¶Xv GXv?
        a. Cþ_p-¡v do-UÀ   b. CþsS-Iv-Ìv
        c. sS-en-hn-j³ Nm-\Â d. Cþ_n-kn\kv
3. CþsS-Iv-Ìv \nÀÆ-Nn-¡p-I.

4. Cþte-Wn-§v D-]-I-c-W-¯n\v H-cp D-Zm-lc-Ww \ÂIpI?

kzbw hne-bn-cp¯mw
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¯n- -ep-ff ssI¿nÂ sIm­v \S-¡m-hp¶ D]-I-c-W-§fpw e`y-am-Wv. -{]tal tcmKn-
IÄ-¡v cà- -̄nse ]-©-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.

10.4.2Ce-t{Îm-Wn-Iv sa-Un-¡Â sdt¡mÀUv
(Electronic Medical Record -EMR)

FÃm tcmKn-I-fp-sSbpw ssh-Zykw-_-Ôamb tc-J-Ifpw Un-Pn-äÂ cq-]-¯n-te¡v am-
äm³ Hcp \o¡-ap-­v. CXv Ce-t{Îm-Wn-Iv sa-Un-¡Â sdt¡mÀUv F¶v Adn-b-s¸-Sp-
¶p. tUmIväÀam-cmWv CXv Gähpw Iq-S-pX-em-bn D-]-tbm-Kn-¡p-¶Xv. tcm-K-\nÀ-W-b-
¯n\pw NnInÕbv¡pw th-­n-bmWv. C§-s\ tcm-Kn-bp-sS FÃm hn-h-c-§fpw Ce-
t{Îm-Wn-Iv cq-]-¯n-te-¡v amäp¶Xv sIm-­v [m-cm-fw Kp-W-§-fp­v. A-h-bnÂ Nn-eXv
Xm-sg hn-h-cn-¡p¶p.

$ tcm-Kn-bp-sS FÃm- hn-h-c-§-fpw kq-£n-¨p-sh¡p-¶-Xn-\pff G-ähpw Nn-e-hv Ip-d-
ª co-Xn-bm-WnXv.

$ tcm-Kn-bp-sS Nn-In-Õm N-cn{Xw hf-sc th-K-¯nepw F-fp-¸-¯nepw e-`y-amIp¶p.

$ tcm-Kn-bp-sS FÃm tc-J-Ifpw hf-sc th-K-¯nÂ a-sämcp- tUmÎdnte¡pw tlm-
kv-]n-ä-en-te-¡pw am-äp-hm³ I-gn-bp¶p.

$ tcm-Kn-bp-sS tcm-Km-hØ-sb \n-c´-cw hn-i-Ie-\w sN-¿p-hm³ 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-[-\-IÄ¡v
th-­n kq-£n-¨p-sh¡p-hm\pw km-[n-¡p¶p.

10.4.3.tcm-K \nÀ-W-b-¯n-\pw sshZy-k-lm-b-¯n-\p-apÅ sh-_v A-[n-jvTnX
tk-h-\§Ä (Web-bas\ed support/diagnosis)

hnhn[Xcw tcm-K§Ä, A-h-bv-¡p-f-f Nn-InÕ-IÄ, a-äv Nn-In-Õm-co-Xn-IÄ, ssh-Zy-kw-
_-Ôam-b te-J-\-§-Ä,hnhn-[ A-h-Øbn-ep-ff tcm-Kn-I-fp-sS hn-h-c-§-Ä, F¶nh-
sbÃmw Câ-Às\-än-eq-sS e-`y-amIp¶p.

Nne sh_vsskäpIÄ tcmK e£W§Ä Is­¯phm³ klmbn¡p¶Xn-\mÂ,
tUmÎdpsS klmbanÃmsX Xs¶ BfpIÄ¡v AhcpsS BtcmKy {]iv\§sf
Ipdn¨pÅ {]mYanI Adnhv e`n¡p¶p. F¶mÂ CXn\p Nne A]-I-S-km-[y-X-XÄ
D­v. CXv sXämb tcm-K-\nÀ-Wb¯nte¡v \bn-¡p-Ibpw D-Xv-I-WvTbv¡p-w am-\knI
kw-LÀ-j-¯n-te¡pw \-s½ \-bn-¡p¶p.

10.4.4 sS-en sa-Un-kn³ (Telemedicine)

sS-en-saUn-kn³ D-]-tbm-Kn-¨v B-tcm-Ky-ta-J-e-bnse G-ä-hpw  ]-cn-N-b-k-¼-¶cmb
tUm-Î-dp-sS -Is­-¯-ep-IÄ ]¦p-sh-bv¡p-hm\pw, \nÀ-t±-i-§Ä kzo-I-cn-¡p-hm\pw
km-[n-¡p¶p. i-kv-{X-{In-b \-S-¡p-¶ k-ab-¯pt]mepw H-cp tUm-ÎÀ¡v hf-sc A-I-
se-bp-f-f a-säm-cp tUm-Î-dnÂ \n¶-v hn-ZKv-t[m-]-tZ-iw tX-Sm-\m-Ipw. C-Xv hgn k-ab-
hpw ]-W-hpw- em-`n¡mw. AXymk¶ \nebnepÅ H-cp tcm-Kn-bp-sS ikv{X{In-bbv¡v
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tUm-Î-dp-sS A-km-¶n-²y-¯n-Â t]mepw, At±l¯nsâ hn-ZKv-t[m-]-tZ-iw ikv{X-
{Inbm apdn-bnÂ e-`y-am-¡phm³ I-gnbpw. Po-h-\-¡mÀ¡pw, KXmKX kuIcy-sam-
cp¡p¶hÀ¡pw AXymlnX L«§fnÂ Bip]{Xnbpambn _Ô-s¸Sphm³ hbÀ-
seÊv kwhn[m\w klmbIcamIp¶p.

10.4.5 Kth-j-Whpw ]p-tcm-K-Xn-bpw (Research and development)

Cu A-Sp-¯ Im-ew h-sc ]pXn-b a-cp-¶p-I-fp-sS I-­p]n-Sp-¯-w F¶-Xv G-sXm-cp a-cp-
¶v I-¼-\n-sb kw-_-Ôn-¨n-S-t¯m-fhpw DXv-IWvT D-f-hm-¡p-¶-Xm-bn-cp-¶p. A\n-b-
{´nX-amb hn-e-¡-b-ähpw hÀ-²n-¨phcp-¶ k-¦oÀ-W-Xbpw ]-c-¼-cm-K-X K-th-j-W-co-
Xn-I-fnÂ- am-äw hcpt¯­Xmbn h¶p. C¶v ssPh kmt¦XnIhnZysbbpw tI{µo-
IrX hnhck{¼-Zm-bhpw Iq«ntNÀ¯v  acp¶v \nÀ½mW taJebnÂ hn¹hIcamb
amä§Ä hcp¯pIbpw Gähpw anI¨ I¼yq«À kmt¦XnI hnZy D]tbmKn¨v
hyXyØ Bhiy§Ä¡pÅ acp¶pIÄ \nÀ½n¡pIbpw sN¿p¶p. sF SnbpsS
D]tbmKw h-cp-w hÀ-j§-fnÂ a-cp-¶v KthjW cwK¯v  em`Icamb Hcp amäw D-
­m¡n-tb¡mw. C§s\sbÃmw sF Sn tcm-K-\nÀ-W-b-¯n\pw, Nn-In-Õbv¡pw, tlm-
kv-]n-ä-en-sâ kp-J-aam-b \-S-¯n¸n-\p-saÃmw k-lm-bn-¡p¶p.

10.5 sF kn Sn A-[n-jvTn-X tk-h-\§Ä (ICT enabled services)
sF kn Sn A-[n-jvTn-X tk-h-\§-sf sh-_v A-[n-jvTn-X tk-h-\-§Ä F-¶pw ]-d-bp-
¶p. C-XnÂ sF kn Snbp-sS k-lm-b-t¯m-Sp-Iq-Sn hy-XyØ Xe¯nepÅ {]-hÀ-¯-
\-§Ä DÄs¸Sp¯n H-cp Øm-]-\-w \ÂIp¶ tk-h-\-§Ä sa-¨-s¸-Sp-¯p-Ibpw sN-
¿p-¶p. Cu  tkh\§Ä tImÄ skâÀ , _n ]n H, saUn¡Â {Sm³kv-{In]vj³
F¶nh  DÄs¸sSbpÅ  taJeIfnÂ tPmen km[yX e`yam¡p¶p. G-ähpw {]-[m-
\-s¸-« Nn-e sF.kn.Sn tk-h-\-§-fm-Wv C-\n-bp-f-f `m-K-§-fnÂ NÀ¨ sN-¿p-¶Xv.

10.5.1_nkn\-kv t{]mkÊv Hu-«vtkm-gv-knMv
(Business Process Outsourcing (BPO))

hy-]m-c-ta-J-e-bnÂ D-]-tbm-Kn-¡p-¶ H-cp ]-Z-am-Wv ]p-dwtPmen- IcmÀ (Hu-«vtkm-gv-kn-
w-Mv). H-cp I-¼-\n-bp-sS sNe-hv Ip-d-bv¡p-¶-Xn-\v th-­n Nne tPm-en-IÄ asämcp I-¼-
\n-sb GÂ-¸n-¡p-¶ co-Xn-sb-bmWv ]p-dwtPmen- IcmÀ F-¶v ]-d-bp-¶Xv.
_n ]n H F-¶p ]-d-bp-¶-Xv  ]p-dwtPmen- I-cm-dn-sâ H-cp `m-K-am-Wv. H-cp I-¼\nbpsS
{]-hÀ-¯-\-§-sfbpw D-¯-c-hm-Zn-¯§-sfbpw a-sämcp I-¼-\n-¡v- IcmÀ sIm-Sp¯p
sIm-­pf-f co-XnbmWnXv. H-cp Øm-]-\-¯nÂ \n-¶v a-säm-cp Øm-]-\-¯n-te-¡v tPm-
en-¡msctbm B-kv-Xn-Isftbm am-äp-¶ {]-hÀ-¯-\-§Ä ]p-dwtPmen- I-cmdnÂ DÄ-
s¸-Sp¶p.

H-cp Øm]\w, _n ]n H kwhn[m\w \-S-¸nÂ h-cp-¯p-¶Xv, A-h-cp-sS  Im-cy£-a-X
hÀ-²n-¸n-¡phm-\pw, D-Â]m-Z-\ sNe-hv Ip-d-bv-¡phm-\p-am-Wv. _n-]n-H D-]-tbm-K-s¸-Sp-
¯n \-S-¸nÂ h-cp-¯p-¶ Nn-e {]-hÀ-¯-\-§-fmWv lyqa¬ dntkmgv-kv amt\Pv-saâ v
(Human Resource Management), D]t`màr tkh\ tI{µ§Ä,  i¼f ]«nI (Payroll)

Xp-S-§nb-h.
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10.5.2t\mfPv t{]mk-kv Hu-«v tkm-gv-knw-Mv
(Knowledge Process Outsourcing (KPO))

]p-dwtPmen- I-cm-dn-sâ a-säm-cp cq-]-am-Wv t\mf-Pv t{]mk-kv Hu-«v tkm-gv-knMv. ChnsS
hn-Úm-\-hpw, A-dn-hp-w hy-Xykv-X Øm]\§-fn-te-t¡m, A-sÃ-¦nÂ AtX
Øm]\¯nsâ th-sd `m-K-§-fn-te-t¡m ]p-dwtPmen- I-cmÀ sN-¿m-hp-¶-Xm-Wv. CXv
sNehpw hn-`-h§fpw Ip-d-bv¡p-hm³ k-lm-bn--¡p-¶p. sI ]n Hbp- -sS Nne {]-[m-\-s¸-
« {]-{In-b-I-fm-Wv Um-äsb I-s­-¯Â, GIoIcWw, It¼mf hne-bncp¯Â, h©-
\mA-]-{K-Y-\w Xp-S-§n-bh. sI ]n H taJe-bnÂ A-`q-X-]qÀ-Æam-b h-fÀ-¨-bm-Wv
kao-]-Im-e¯v D-­m-bn-«p-ffXv. hy-h-km-b-§Ä-¡v sI ]n H hf-sc Iq-Sp-X-em-bn D-]-
tbm-Kn-¡p-¶p­v. \n-baw, km-¼¯n-I tk-h-\-§Ä, `-cWw, hn-ZKv-t[m-]-tZiw, Xp-S-
§n-b ta-J-e-I-fn-seÃmw sI ]n H D-]-tbm-Kn-¡p¶p.

10.5.3 tImÄ -skâÀ (Call centre)

hy]m-c taJebnÂ tImÄ- skâ-dp-IÄ-¡v h-f-sc-b-[n-Iw {]m-[m-\y-ap­v. s]m-XpP-\-
§Ä-¡v _nÃp-IÄ A-S-¡p-¶-Xn\pw, km-[-\-§Ä hm-§p-¶-Xn\pw tImÄ-skâ-dp-IÄ
ku-I-cy-ta-Ip¶p. H-cp Øm-]-\-¯n-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 tImÄ-skâÀ. tImÄ-skâ-dpIÄ
kÀ-ho-kv skâ-dpIÄ, sk-bnÂ-kv skâ-dp-IÄ, tIm¬-Sm-Îv skâ-dp-IÄ F-¶o t]-
cp-I-fnepw A-dn-b-s¸-Sp-¶p.  tImÄ skâ-dnsâ {][m-\ D-¯-c-hm-Zn--¯w H-cp Øm]-
\w \Â-In h-cp-¶ tkh\§Ä¡mbpÅ sSen-t^m¬-tIm-fpIsf- \n-b-{´n-¡p-I  F-
¶XmWv. sS-en amÀ-¡-än-§v Øm-]-\-§-fpw, I-¼yq-«À t{]mU-Îv sU-kv-¡p-Ifpw Iq-Sm-
sX sS-en-t^m¬ D-]-tbm-Kn-¨v hnÂ-¸-\ \-S-¯p-¶ Øm-]-\- §-fp-am-Wv tImÄ-skâ-
dpI-sf ]-c-amh-[n D-]-tbm-K-s¸-Sp-¯p-¶Xv. tIm-fpI-sf A-I-t¯-¡v h-cp-¶-tIm-fp-
IÄ ( in-bound calls) F¶pw ]p-d-t¯-¡v t]m-Ip¶ tIm-fp-IÄ ( out-bound calls) F¶pw
c-­m-bn X-cw Xn-cn-¡mw. C³-_u­v tIm-fp-IÄ G-sX-¦nepw co-Xn-bn-ep-f-f klmb-
Ät¡m HmÀUdpIÄ sN¿p¶Xnt\m th­nbpÅXmhmw. F¶mÂ Hu«v-_u­v  tIm-
fp-IÄ hnÂ-¸-\ sa-¨-s¸-Sp-¶-Xnt\m a-äv hn-h-c-§Ät¡m] th­nbpÅXmhmw.

Nn-e Øm]\§Ä tImfpIÄ am{Xw (C³-_u­v A-sÃ-¦nÂ Hu«v-_u­v) ssI-
Imcyw sN¿p¶p. FÃmhn-[ sSent^m¬ HmÀ-U-dp-Ifpw ssI-Imcyw sN-¿p¶Xv tImÄ-
skâ-dp-I-fm-Wv, AÃmsX \nÀ½mXm¡tfm, hn-X-c-W¡mtcm, tk-h-\-ZmXm-¡tfm
AÃ.

10.5.4 sS-entIm¬-^-d³-kn-§v (Teleconferencing)

sS-en tIm¬-^-d³-kn-§v F-¶p-]-d-bp¶-Xv hn-Zq-c-Ø-e-§-fn-epf-f H-¶n-e-[n-Iw Bfp-
IÄ X-½nÂ sF kn Snbp-sS k-lm-b-t¯m-Sp-IqSn \-S-¯p-¶ H¯ptNctem, NÀ¨tbm
B-Imw. hy-Xykv-X Ø-e-§-fn-ep-f-f B-fpI-sf X-½nÂ _-Ôn-¸n-¡p-¶-Xn-\v sS-en
tIm¬-^-d³-kn-§v D-]-tbm-Kn-¡p¶p. hn-Zym-`ymkw, _n-kn-\-kv, `-c-W \nÀÆlWw
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-¡Â, Xo-cp-am-\-§Ä F-Sp-¡p-¶ {]-{In-b-bn-te-¡v Iq-Sp-XÂ BfpIfp-sS
]-¦m-fn-¯w D-d-¸m-¡Â ap-X-em-b-h C-Xn-sâ ta³a-I-fm-Wv.
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10.5.5 hoUntbm tIm¬-^-d³-kn-§v (Video conferencing)

hoUntbm Iq-Sn DÄ-s¸-Sp-¯n-s¡m-­p-f-f sS-en tIm¬-^-d³-kn-§v kw-hn-[m-\-am-Wv
hoUntbm tIm-¬^-d³-kn§v. hn-Zq-c-Ø-e-§-fn-ep-f-f B-fp-IÄ-¡v  kv-{Io\nÂ ]-c-
kv]-cw I-­v sIm­v NÀ-¨-bnÂ GÀ-s¸-Sm\pw k-tµ-i-§Ä ssI-am-dphm\pw C-Xph-
gn km-[n-¡p-¶p. C-hn-sS Câ-Às\-än-Â L-Sn-¸n-¨n-«p-f-f I-¼yq-«-dpw, sh_vvIym-a-dbpw,
kv-]o-¡À t^m-Wpw D-]-tbm-K-s¸-Sp-¯p¶p. HmUn-tbm, hoUntbm D-]-I-c-W-§-fp-sS
k-lm-b-t¯m-Sp-Iq-Sn Zqc-Ø-e§-fn-ep-f-f BfpIfpambn NÀ-¨-IÄ kw-L-Sn-¸n-¡p-¶-
Xn-\v C-Xph-gn km-[n-¡p¶p.

 \ap¡v kw{Kln¡mw

sF Sn hfsc th-K-¯nÂ h-fÀ-¶p sIm-­n-cn-¡p-¶ H-cp ta-J-e-bm-Wv. C-Xv \-½p-sS ssZ\wZn\
PohnX¯nÂ hfscb[nIw D]tbmKn¡p¶p. hym-]m-c- hn-\n-abw, kÀ¡mcnsâ {]hÀ¯\§Ä, ]T-\
{]-{In-b-IÄ, BtcmKytaJebnse KthjWw F¶nhbv¡v sF Sn -]-c-amh-[n   {]tbmP\-s¸Sp¯mw.
B-i-b -hn-\n-a-b cw-K-¯p­m-b s]s-«-¶p-f-f h-fÀ-¨bv¡v sF Sn - Im-c-W-am-bn-«p­.v sF Snbp-sS D-]-
tbm-Kw h-gn B-fp-IÄ-¡v hf-sc Ip-d-ª sNe-hnepw _p-²n-ap-«nÃm-tXbpw B-i-b-hn-\na-bw \-S-¯m³
km-[n-¡p-¶p. sF kn Sn bp-sS ]-cym-b-amWv sF Sn. sF kn Sn-bp-sS tk-h-\-§-fm-Wv _n.]n.H, sI.]n.H,
tImÄ-skâÀ, sSen -tIm¬-^-d³-kn§v, hoUntbm tIm¬-^-d³-kn-§v Xp-S-§n-b-h-sbÃmw. AXpsIm­p
X-s¶ ]p-XpX-e-ap-d-bp-sS A-hn-`m-Py-L-S-I-§-fm-Wv sF Sn bpw sF kn Sn bpw.

]T\ t\«§Ä

]mT`mK¯nsâ ]qÀ-¯o-I-c-W-¯n-\v ti-jw ]Tn-Xm-hn-\v

$ CþK-h-W³kv, Cþhym-]mcw, Cþ]T-\w Xp-S-§n-b-h-bp-sS D-]-tbm-Kw {I-a-s¸-Sp-¯phm³
I-gn-bp¶p.

$ Cþ]T-\-¯n-\v D-]-tbm-Kn-¡p-¶ D-]-I-c-W-§-sf-¸-än hniZoIcn¡phm³ Ignbp¶p.

$ B-tcm-Ky ta-J-e-bn-se sF kn Sn-bp-sS D-]-tbm-K-§Ä {IaoIcn¡phm³ Ignbp¶p.

$ CþK-hÀ-W³kv, Cþhym-]mcw, Cþ]T-\w Xp-S-§n-b-h {]m-hÀ-¯n-I-am-Ip-t¼mÄ D-­m-hp-
¶ Kp-W-§-fpw, t\-cn-Sp-¶ shÃp-hn-fn-Ifpw {IaoIcn¡phm³ Ignbp¶p.

$ Hmtcm hn-`m-K-¯n-tebpw sh-_vssk-äpI-sf D-]-tbm-K-s¸-Sp-¯pI.

$ sF kn Sn A[njvTnX tk-h-\§--Ä ]-c-amh-[n D]tbmKs¸Sp¯phm³ Ignbp¶p.
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{ltkzm¯c tNm-Zy§Ä

1. hf-sc F-fp-¸-¯nÂ CþsS-Iv-Ìv hmbn¡phm³ k-lm-bn-¡p-¶ Ce-t{Îm-Wn-Iv D-
]-I-c-W-¯n-sâ t]-cv F-gpXp-I.

2. _n ]n H F-¶-Xnsâbpw sI ]n H F-¶-Xn-sâbpw ]qÀ-®-cq-]w F-gpXp-I.

3. G-sX-¦nepw c-­v Cþ]T-\ D-]-I-c-W-§-fp-sS t]-sc-gpXp-I.

eLp D-]-\ymk tNm-Zy§Ä

1. hnhn-[ X-c-¯n-ep-f-f Cþ`-c-W-¯n-sâ ]-c-kv-]-c hy-h-lm-c-§-fp-sS H-cp ]«n-I X-
¿m-dm¡p-I

2. _n ]n H F-´msW¶pw sI ]n H F-´m-sW¶pw thÀ-Xn-cn-¨v F-gpXp-I.

3. Cþ`-c-W-¯n-sâ Kp-W-§Ä F-s´Ãm-amWv?

4. A-£-b-bp-sS IÀ-¯hyw F-´mWv?

5. tImÄ-skâ-dn-sâ {]-hÀ-¯n-IÄ F-s´Ãm-am-sW-¶v F-gpXp-I.

D-]-\ymk tNm-Zy§Ä

1. Cþ`c-Ww {]m-hÀ-¯n-I-am-¡n-bmÂ \-½Ä A-`n-ap-Jo-I-cn-t¡-­ {]-[m-\-s¸-« shÃp-
hn-fn-IÄ F-s´Ãmw ?

2. Cþhym-]m-c-¯n-sâ Kp-W-§-fpw tZm-j-§fpw F-s´Ãm-am-sW-¶v- Xm-c-Xayw sN¿p-
I.

3. G-sX-¦nepw aq-¶v sF Sn A-[n-jvTn-X- tk-h-\§-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-\§-sf¡p-dn-¨v hn-i-Z-am-bn FgpXpI.

5. F-´m-Wv tIm-a¬ kÀ-Æo-kv skâÀ? F-s´Ãmw tk-h-\-§-fm-Wv tIm-a¬ kÀ-
Æo-kv skâÀ hm-Kv-Zm-\w sN-¿p-¶-sX¶v {I-aoI-cn-¨v F-gpXpI.

amXrI tNmZy§Ä
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]Z-hmen

Akw»n `mj : assembly language

A¬ ssKUUv aoUnbw : unguided medium

BhÀ¯\ { ]kvXm-h-\-IÄ : interation statements

BK-a\ \nb-{´W eq¸p-IÄ : entry controlled loop

CSw \ÂIÂ : allocation

Cþ-‘-cWw : e-governance

Cþ-]-T\w : e-learning

D]-tbm-ày-\maw : user name

I¼yq«À irwJeIÄ (KW\o irwJ-e) : computer networks

ssKUUv aoUnbw : guided medium

Umä hnhchn\nab kwhn[m\w : data communication system

Umä hnhchn\nab D]IcW§Ä : data communication devices

Umä sSÀan\Â D]IcW§Ä : data terminal equipments

Unsshkv ssIImcyw sN¿p-I. : device management

X\Xv hne : default value

XcwK§Ä : waves

ZzoXob kw`-cWw : secondary storage

\ÂInb CSw XncnsI FSp-¡Â : de-allocation

\nÀt±iw hymJym-\n¡p-I. : command interpretation

\nb-{´W thcn-b-_nÄ : control variable

]cn-jv¡-cn-¡Â {]kvXmh\ : updation statement

]cn-tim-[\m {]tbmKw : test expression

^bÂ ssIImcyw sN¿pI : file management

{]mY-anI kw`-cWw : primary storage

_lnÀK-a\ \nb-{´W eq¸p-IÄ : exit controlled loop

]Z-ti-Jcw
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]Z-hmen

`mj s{]mk-ÊÀ : language processor

`uXnI LS-I-§Ä : physcial component

am²yaw : medium

b{´ `mj : machine language

temPn-¡Â {]tbmKw : logical expression

hmIy-L-S\ : syntax

hn`h ]¦nSÂ/ hn`hw ]¦p-h-b-¡Â : resource Sharing

hne - {]IS\  A\p]mXw : price performance ratio

hnhc hn\nab am²yaw : communication medium

hnhc hn\nabw : communication

sh_v\ma kwhn-[m\w : DNS

iàn hÀ[Iw : repeater

irwJe {Iao-I-c-W-co-Xn-IÄ : network topologies

irwJem s]cp-am-ä-N-«-§Ä : network protocol

kam-ka coXn-IÄ : peer  - peer

kv]jvS-amb C\w amäw : explicit type conversion

kwbpà { ]tbmKw : compound expression

kzX{´ Hm¸¬ tkmgvkv : free and open source

ssk_À kpc£ : cyber security

dnte-j-WÂ {]tbmKw : relational expression


