
{][m\ Bibßƒ

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

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

$ Um‰bpw  hnhchpw

$ Um‰ t{]mkknwKv

$ Iºyq´dnse ASnÿm\ {]h¿Ø\ LSIßƒ

$ Iºyq´¿ Hcp Um‰ t{]mkk¿ F∂ \nebn¬

Å Iºyq´dns‚ kz`mh khntijXIƒ

$ kwJym\ k{ºZmbßƒ

� ZikwJym\ k{ºZmbw

� ZzbkwJym\ (ss_\dn kwJym\ k{ºZmbw)

� AjvSkwJym\ k{ºZmbw (HIvS¬ kwJym\

k{ºZmbw)

� tjmUikwJym\ k{ºZmbw (slIvkmsUkna¬

kwJym\ k{ºZmbw)

$ kwJy ]cnh¿Ø\ßƒ

� ZikwJybn¬ \n∂pw Zzb kwJybnte°v

� ZikwJybn¬ \n∂pw AjvS kwJybnte°v

� ZikwJybn¬ \n∂pw slIvkmsUkna¬

kwJybnte°v

� ZzbkwJybn¬ \n∂pw Zi kwJybnte°v

� AjvSkwJybn¬ \n∂pw Zi kwJybnte°v

� slIvkmsUkna¬ kwJybn¬ \n∂pw Zi

kwJybnte°v

� AjvSkwJybn¬ \n∂pw Zzb kwJybnte°v

� slIvkmsUkna¬ kwJybn¬ \n∂pw Zzb

kwJybnte°v

� AjvS kwJybn¬ \n∂pw slIvkmsUkna¬

kwJybnte°v

$ Um‰ {]Xn\n[m\w

� kwJyIfpsS {]Xn\n[m\w

� A£cßfpsS {]Xn\n[m\w

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

Iºyq´dnse ASnÿm\
LSIßƒ

1
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1. Iºyq´dnse ASnÿm\ LSIßƒ

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

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

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

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

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

Nn{Xw 1.1: Um‰bv°v DZmlcWw

tdmƒ t]cv          20˛ep≈ kvtImdpIƒ

\º¿

1 A\nX 19 19 20 19

2 BZ¿iv 20 18 18 19

Assk-≥ ]co£ skan\m¿  t{]mP˛

sa‚v IvSv

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

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

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

ANITHA MOHAN

A\nX taml≥

FEMALE

ANITHA

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

• AkwkvIrX hkvXpXIfpw IW°pIfpw • t{]mkkv sNbvX Um‰

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

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

am\ßsfSp°p∂Xn\pw klmbn°p∂Xv

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

Um‰ hnhcw

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

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

Intelligence) F∂v hnfn°p∂p.

 \ap°p sNømw

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

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

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

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

am‰nbncn°p∂p F∂v a\ nem°pI.

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

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

Dd∏phcpØpI

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

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

 Nn{Xw 1.4 :Um‰ t{]mkknMv

Um‰ 1 Um‰ 2 Um‰ 3

t{]mkkv

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

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

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

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

2.  tiJcn® Um‰ Iºyq´dnte°v \¬Ip∂p.

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

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

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

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

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

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

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

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

Um‰ tiJcWw

C≥]p´v

t{]mkknMv

Hu´v ]p´v

hnXcWw

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

F. Um‰ tiJcWw (Data Capturing)

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

_n. C≥]p v́ (Input)

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

kn. kw`cWw (Storage)

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

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

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

C. Hu v́]p v́ (Output)

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

F v̂. hnhcØns‚ hnXcWw (Distribution of Information)

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

(Functional units of a computer)

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

˛1957)

kzbw hne-bn-cpØmw

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

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

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

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

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

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

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

6. Iq´Øn¬s∏SmØXv Is≠ØpI, ImcWw \¬IpI

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

7. \mw hnhcw kw`cn°p∂Xv F¥n\mWv?

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

9. Um‰ t{]mkknwKns‚ Ahkm\ L´taXv ?

10. DdhnS {]amWw F∂m¬ F¥v?

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

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

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

1. C≥]p´v bqWn‰v

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

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

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

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

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

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

Nn{Xw 1.7: Iºyq´dns‚ ASnÿm\ LS\

kw`cW LSIw

I¨t{Smƒ
bqWn‰v

AcnXvsa‰nIv &

temPnIv bqWn‰v

cPnÃdpIƒ

sk≥{S¬
t{]mkknwKv bqWn‰v

Um‰b
pw

\n¿tZi
ßfpw

hnhcw (^ew)

C≥]p v́

bqWn‰v

Hu v́]p v́

bqWn‰v



18

1. Iºyq´dnse ASnÿm\ LSIßƒ

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

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

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

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

_n. I¨t{Smƒ bqWn‰v (CU)

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

kn. cPnÃdpIƒ (Registers)

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

3.  kw`cW LSIw (Storage Unit)

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

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

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

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

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

{]mYanI kw`cWw  (Primary Storage)

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

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

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

ZznXob kw`cWw (Secondary Storage)

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

4 Hu v́]p v́ LSIw (Output Unit)

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

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

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

3. ^eßƒ ]pdw temIØn\p \¬Ip∂p.

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

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

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

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

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

Iq´nt®¿°mw.
\ap°p sNømw

          khntijXIƒ a\pjy≥ Iºyq´¿

{]h¿Ø\ßƒ

C≥]p´v IÆpIƒ,sNhnIƒ Iot_m¿Uv,aukv

Hu´v]p´v

KWnX {InbIfpw XmcXayhpw

Xm¬°menI kw`cWw

ÿnc kw`cWw

\nb{¥Ww

khntijXIƒ

thKX

IrXyX

hnizmkyX

ï

ï

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

1.4.1 Iºyp´dpIfpsS khntijXIƒ (Characteristics of computers)

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

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

kzbw hne-bn-cpØmw

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

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

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

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

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

Iºyq´dpIƒ

ta∑Iƒ ]cnanXnIƒ

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

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

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

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

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

sF Iyp (IQ) hns‚ A`mhw :

Iºyq´dn\v  Aam\pjnI

IgnhpIƒ Ds≠∂mWv an°-

hcpw IcpXp∂Xv. F∂m¬ AXv

hmkvXha√. Iºyq´dn\v  a\pjy¿-

°p≈-Xpt]mse kzX n≤amb

_p≤nbn√.

Xocpam\saSp°m\p≈ Ignhns‚

A`mhw:  Iºyq´dp- Iƒ°v kz¥w

\nebv°v Xocpam\ßƒ FSp-

°m≥ Ignbn√. a\p-jy¿-°p-≈Xp

t]mse A¥¿-⁄m-\]camb

IgnhpIƒ AXn\n√.

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

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

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

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

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

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

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

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

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

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

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

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

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

1.5.1 ZikwJym k{ºZmbw (Decimal  number system)

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

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

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

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

743,  347 F∂o c≠v ZikwJyIƒ ]cnKWn°pI.

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

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

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

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

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

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

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

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

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

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

hn]peoIcn®p FgpXmw.

kvYm\hne (Weight) 103 102 101 100

ZikwJy 5 8 7 6
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= 5×103  +  8×102  +  7×101  +  6×100

= 5×1000 + 8×100  + 7×10 + 6×1

= 5000 + 800 + 70 + 6

= 5876

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

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

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

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

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

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

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

A°w LSD Dw BIp∂p.

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

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

FSp°mw.

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

ZikwJy 2 4 9 3 6 7

MSD (.) LSD

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

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

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

= 249.367

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

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

k{ºZmbßƒ cq]oIcn°p∂sXßs\ F∂v ]Tn°mw.

1.5.2 ZzbkwJym k{ºZmbw  (Binary number system)

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

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

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

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

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

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

2 
, (1101.11)

2

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

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

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

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

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

ÿm\hne (Weight) 23 22 21 20

Binary  Number 1 1 0 1

 MSB           LSB

= 1×23  + 1× 22  + 0×21  + 1×20

= 1×8 + 1×4 + 0×2 + 1×1

= 8 + 4 + 0 + 1

= 13

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

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

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

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

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

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

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

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

(kwJy)
B[mcw

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

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

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

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

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

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

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

FSp°mw.

ÿm\hne (Weight) 22 21 20 2-1 2-2 2-3

ZzbkwJy (Binary Numbers) 1 1 1 0 1 1

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

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

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

= 1×4 + 1×2 + 1×1 + 0×  + 1×  + 1×

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

= 7.375

Iºyq´dn¬ ZzbkwJybpsS {][m\yw

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

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

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

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

D]tbmKn°p∂p.

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

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

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

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

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

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

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

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

cn°p∂Xv t]mse hn]peoIcn®p FgpXmw.

ÿm\hne (Weight) 82 81 80

HŒ¬ kwJy 2 3 6

= 2×82  + 3×81  + 6×80

= 2×64 + 3×8 + 6×1

= 128 + 24 + 6

= 158

`n∂Iamb Hcp A„kwJybpsS Awi_nµphn\v heXp`mKØp≈ A°ßfpsS
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ÿm\hne 8 s‚ s\K‰nhv IrXy¶w Bbncn°pw (8-1, 8-2, 8-3, …….). (172.4)
8
 F∂ kwJy

DZmlcWambn FSp°mw.

ÿm\hne (Weight) 82 81 80 8-1

HŒ¬ kwJy 1 7 2 4

= 1×82  + 7×81  + 2×80  + 4×8-1

= 64 + 56 + 2 + 4×
1

8
= 122 + 0.5

= 122.5

1.5.4 tjmUi (slIvkmsUkna¬) kwJym k{ºZmbw

(Hexadecimal number system)

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

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

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

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

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

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

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

NphsS ImWn®ncn°p∂p.

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

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

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

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

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

ÿm\hne (Weight) 163 162 161 160

slIvkmsUkna¬ A°w 1 2 A F

= 1×163 + 2×162  + 10×161 + 15×160

= 1×4096 + 2×256 + 10×16 + 15×1

= 4096 + 512 + 160 + 15

= 4783

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

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

kwJym k{ºZmbw B[mcw D]tbmKn°p∂ Nn”ßƒ

ss_\dn 2 0, 1

HŒ¬ 8 0, 1, 2, 3, 4, 5, 6, 7

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

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

ÿm\hne (Weight) 161 160 16-1

slIvkmsUkna¬ A°w 2 D 4

= 2×161  + 13×160  + 4×

1

16

= 32 + 13 + 0.25

= 45.25

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

ImWn®ncn°p∂p.

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

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

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

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

i) (10101)
8
ii)   (123)

4
iii)  (768)

8
iv)    (ABC)

16

3. _n‰v F∂ ]Zw \n¿hNn°pI.

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

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

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

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

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

(Decimal to binary conversion)

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

2 25 injvS-ßƒ

2 12 1 LSB

2 6 0

2 3 0

2 1 1

0 1 MSB

(25)
10
  = (11001)

2
  (80)

10   
=  (1010000)

2

    2 80         injvS-ßƒ

    2 40 0 LSB

    2 20 0

    2 10 0

    2 5 0

    2 2 1

    2 1 0

0 1 MSB

DZmlcWßƒ

25  F∂ ZikwJybpsS ss_\dn°v

Xpeyamb kwJy I≠p]nSn°pI.

(80)
10

 \v Xpeyamb ss_\dn kwJy

I≠p]nSn°pI.

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

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

sNøp∂p.
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0.25 × 2 = 0.50

0 .50 × 2 = 1.00

1 .00

(15.25)
10
 = (1111.01)

2

  (0.75)
10
 = (0.11)

2

(0.625)
10

 = (0.101)
2

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

(Converting decimal fraction to binary)

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

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

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

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

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

\S]Sn{Iaw XpScp∂p.

DZmlcWßƒ:

0.75 s\ ss_\dnbnte°v am‰pI.

0.75 × 2 = 1.50

1 .50 × 2 = 1.00

1 .00

0.625 s\ ss_\dnbnte°v am‰pI.

0.625 × 2 = 1.25

1 .25 × 2 = 0.50

0 .50 × 2 = 1.00

1 .00

15.25 s\ ss_\dnbnte°v am‰pI.

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

2 15 injvS-ßƒ

    2 7   1

    2 3   1

    2 1   1

0   1

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

(Decimal to octal conversion)

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

8 50      0

8   6      2 (400)
10
=(620)

8

 0      6

8 125 injvS-ßƒ

8 15 5 LSD

8 1 7

0 1 MSD (125)
10
= (175)

8

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

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

F∂nhbn¬ GsX¶nepw Bbncn°pw.

DZmlcWßƒ:

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

(400)
10

 \v Xpeyamb HŒ¬ kwJy I≠p]nSn°pI.

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

(Decimal to hexadecimal conversion)

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

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

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

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

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

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

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

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

DZmlcWßƒ:

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

16 155 injvS-ßƒ

16 9 11 (B) LSD

 0 9 MSD   (155)
10

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

ss_\dn A°w 1 0 1 1 0

ÿm\hne (Weight) 24 23 22 21 20

ss_\dn A°w 1 1 0 1 1

ÿm\hne (Weight) 26 25 24 23 22 21 20

ss_\dn A°w 1 1 0 0 0 1 0

DZmlcWßƒ: 380
10
 Xpeyamb slIvkmsUkna¬ kwJy

I≠p]nSn°pI.

16 380 injvS-ßƒ

16 23 12 (C)

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

16

0 1

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

(Binary to decimal conversion)

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

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

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

DZmlcWßƒ:

(10110)
2 
s\ ZikwJybnte°p am‰pI.

(10110)
2

= 1×24 + 1×23 + 0×22 + 1×21 + 1×20

= 16 + 0 + 4 + 2 + 0

= 22       (10110)
 2 

=(22)
10

(11011)
2 
s\ ZikwJybnte°p am‰pI.

(11011)
2

= 1×24 + 1×23 + 0×22 + 1×21 + 1×20

= 16 + 8 + 2 + 1

= 27       (11011)
 2 

=(27)
10

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

= 64 + 32 + 2

= 98      (1100010)
2
=(98)

10

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

210 29 28 27 26 25 24 23 22 21 20

1024 512 256 128 64 32 16 8 4 2 1

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

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

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

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

DZmlcWßƒ:

(0.1011)
2
 s\ ZikwJybnte°v am‰pI.

(0.1011) 
2

= 1×2-1 +0×2-2 + 1×2-3+ 1×2-4

= 0.5 + 0 + 0.125+0.0625

= 0.6875       (0.1011)
2
= (0.6875)

10

(0.101)
2
s\ ZikwJybnte°v am‰pI.

(0.101)
2

= 1×23 + 0×22 + 1×21 + 0×20

= 0.5 + 0+0.125

= 0.625 (0.101)
2
  =  (0.625)

10

(1010.11)
2 
s\ ZikwJybnte°v am‰pI.

ÿm\hne (Weight) 23 22 21 20

ss_\dn A°w 1 0 1 1

]´nI 1.4: c≠ns‚ IrXy¶ßƒ

ÿm\hne (Weight) 2-1 2-2 2-3 2-4

ss_\dn A°w 1 0 1 1

ÿm\hne (Weight) 2-1 2-2 2-3

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

ss_\dn A°w 1 1

(1010)
2

= 1×23 + 0×22 + 1×21 + 0×20

= 8 + 0+2+0

= 10 (1010)
2
  =  (10)

10

(0.11)
2

= 1×2-1 + 1×2-2

= 0.5 + 0.25

= 0.75 (0.11)
2
 =(0.75)

10

    (1010.11)
2
 = (10.75)

10

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

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

(Octal to decimal conversion)

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

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

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

DZmlcWßƒ:

(257)
8
 s\ ZikwJybnte°p am‰pI.

(257)
8

= 2×82 + 5×81 + 7×80

= 128 + 40 +7

= 175 (257)
8
 = (175)

10

(157)
8
 s\ ZikwJybnte°p am‰pI.

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

0.5 0.25 0.125 0.0625 0.03125

]´nI 1.5: c≠ns‚ s\K‰ohv  IrXy¶ßƒ

ÿm\hne (Weight) 82 81 80

HŒ¬ A°w 2 5 7

ÿm\hne (Weight) 82 81 80

HŒ¬ A°w 1 5 7
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(157)
8

= 1×82 + 5×81 + 7×80

= 64 + 40 +7

= 111 (157)
8
 = (111)

10

(1005)
8
 s\ Zi-kwJybnte°p am‰pI.

(1005)
8

= 1×83 + 0×82 + 0×81 + 5×80

= 512+5

= 517 (1005)
8
 = (517)

10

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

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

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

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

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

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

am‰n FgpXWw.

DZmlcWßƒ:

(AB)
16

 s\ ZikwJybnte°p am‰pI.

(AB)
16

= 10×161+11×160

= 160 + 11

= 171

 (AB)
16

 = (171)
10

DZmlcWßƒ: (2D5)
16

 s\ ZikwJybnte°p am‰pI.

ÿm\hne Weight 83 82 81 80

HŒ¬ A°w 1 0 0 5

ÿm\ hne (Weight) 161 160

slIvkmsUkna¬ A°w A B

A = 10 B = 11

ÿm\ hne (Weight) 161 161 160

slIvkmsUkna¬ A°w 2 D 5

 D = 13
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(2D5)
16

= 2×162+13×161+5×160

= 512+208+5

= 725

    (AB)
16

 = (171)
10

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

(Octal to binary conversion)

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

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

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

DZmlcWßƒ:

(437)
8
 s\ ss_\dnbnte°p am‰pI.

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

4 3 7

↓ ↓ ↓

100 011 111

(437)
8
=(100011111)

2

(7201)
8
 s\ ss_\dnbnte°p am‰pI.

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

7 2 0 1

↓ ↓ ↓ ↓

 111 010 000 001

(7201)
8
 =  (111010000001)

2

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

(Hexadecimal to binary conversion)

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

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

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

HŒ¬ A°w 0 1 2 3 4 5 6 7

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

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

(AB)
16

 s\ ss_\dnbnte°p am‰pI.

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

ss_\dn A°ßƒ  Xmsgs°mSpØncn°p∂p.

A B

↓ ↓

1010 1011

(AB)
16
 = (10101011)

2

(2F15)
16 

s\ ss_\dnbnte°p am‰pI

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

ss_\dn A°ßƒ  Xmsgs°mSpØncn°p∂p.

2 F 1 5

↓ ↓ ↓ ↓

0010 1111 0001 0101

(2F15)
16

 =  (10111100010101)
2

1.6.9 ss_\dnbn¬ \n∂pw HŒente-°p≈

]cnh¿Ø\w (Binary to octal conversion)

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

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

DZmlcWßƒ:

(101100111)
2
 s\ HŒente°p am‰pI.

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

Iq´ßfm°mw.

101 100 111

↓ ↓ ↓

5  4 7

(101100111)
2   

=  (547)
8

]´nI 1.7:  slIvkmsUkna¬

A°ßfpsS XØpeyamb ss_\dn

A°ßƒ.

slIvkm Xpeyamb
sUkna¬ ss_\dn

A°w

0 0000

1 0001

2 0010

3 0011

4 0100

5 0101

6 0110

7 0111

8 1000

9 1001

A 1010

B 1011

C 1100

D 1101

E 1110

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

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

Iq´ßfm°mw.

010   011 000 011

↓ ↓ ↓ ↓

2 3 0 3

(10011000011)
2
 = (2303)

8

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

(Binary to Hexadecimal conversion)

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

DZmlcWßƒ:

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

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

t]mse Iq -́ß-fm-°mw.

1011 0011 1010

↓ ↓ ↓

B  3 A

(101100111010)
2 
=  (B3A)

16

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

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

Xp-t]mse Iq -́ß-fm-°mw.

0110 1111 0000 1100

↓ ↓ ↓ ↓
6  F 0 C

(110111100001100)
2  

=  (6F0C)
16

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

(Octal to hexadecimal conversion)

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

Iq -́ßfm°n-b-tijw

G‰hpw CSXv ̀ mKsØ Iq -́Øn¬ 4

_n‰p-Iƒ Cs√-¶n¬ Bh-iy-amb 0

tN¿Øv 4 _n‰p-Iƒ B°p-I.

Iq -́ßfm°n-b-tijw

G‰hpw CSXv ̀ mKsØ Iq -́

Øn¬ 3 _n‰p-Iƒ Cs√-¶n¬

Bh-iy-amb 0 tN¿Øv 3 _n‰p-

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

DZmlcWw:

(457)
8
 s\ slIvkmsUknaente°p am‰pI.

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

(457)
8
 = 4 5 7

↓ ↓ ↓
100 101 111

 = (100101111)
2

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

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

     (100101111)
2
   = 0001 0010 1111

↓ ↓ ↓
      = 1 2 F

      = (12F)
16

          (457)
8  

= (12F)
16

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

(Hexadecimal to Octal conversion)

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

DZmlcWw:

(A2D)
16

 s\ HŒente°p am‰pI.

L´w 1.  (A2D)
16

 s\  ss_\dnbnte°p am‰pI.

(A2D)
16

= A 2 D

↓ ↓ ↓

1010 0010 1101
= (101000101101)

2

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

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

(101000101101)
2
 = 101 000 101 101

↓ ↓ ↓ ↓
5 0 5 5

= (5055)
8

(A2D)
16  

=  (5055)
8



39

1. Iºyq´dnse ASnÿm\ LSIßƒ

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

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

kwJy ]cnh¿Ø\w \S]Sn{Iaw

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

ss_\dnbnte°v

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

HŒente°v

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

slIvkmsUknaente°v

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

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

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

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

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

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

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

ss_\dnbnte°v sNøpI.

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

\n∂v ss_\dnbnte°v ]cnh¿Ø\w sNøpI.

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

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

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

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

FgpXpI.

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

slIvkmsUknaente°v sUknaente°pw  am‰pI.

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

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

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

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

1 31 F∂ ZikwJy ss_\dnbnte°p am‰pI.

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

3 (x)
8
 = (101011)

2
,  Bbm¬  x s‚ hne ImWpI.

4 hn´ ̀ mKw ]qcn∏n°pI.

a) ( _______ )
2
    = (AB)

16

b) (___D__)
16

  = (1010____1000)
2

c)  0.25
10

              = ( ______ )
2

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

(i) (1001)
2

   (ii)  (A)
16

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

10

DZmlcWßƒ:

ss_\dn kwJyIfmb 1011  s‚bpw 1001

s‚bpw XpI I≠p]nSn°pI.

1 0 1 1 +

1 0 0 1

10 1 0 0

A B XpI injvSw

0 0 0 0

0 1 1 0

1 0 1 0

1 1 0 1

ss_\dn kwJyIfmb 110111  s‚bpw 100110

s‚bpw XpI I≠p]nSn°pI.

1 1 0 1 1 1 +

1 0 0 1 1 0

1 0 1 1 1 0 1

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

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

kzbw hne-bn-cpØmw

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

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

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

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

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

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

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

t\m°mw.

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

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

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

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

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

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

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

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

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

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

IrXy¶ßƒ Bbncn°pw.

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

hniZambn ]cntim[n°mw.

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

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

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

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

t]mkn‰ohv ]q¿WkwJybpambncnbv°pw.

DZmlcWßƒ:

+ 23 s\ Nn”hpw aqeyhpw  D]tbmKn®v

{]Xn\n[m\w sNøpI.

kwJy t]mkn‰ohv BbXn\m¬ H∂masØ _n‰v

(MSB) 0 BIp∂p.

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

2

AXpsIm≠v  +23 s\ (00010111)
2 
sIm≠v

{]Xn\n[oIcn°mw.

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

\w sNøpI

kwJy s\K‰ohv BbXn\m¬ H∂masØ _n‰v

(MSB) 1 BIp∂p.

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

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

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

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

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

coXnbn¬ {]Xn\n[m\w sNømw.

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

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

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

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

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

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

Xmsg sImSpØncn°p∂p.

0 0 0 1 0 1 1 1

Nn”w                  aqeyw

↑

1 1 1 0 1 0 0 1

Nn”w                  aqeyw

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

+25 00011001 00011001

- 25 00011001 11100110

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

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

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

DZmlcWßƒ: -

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2

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

               1

= (11011010)
2
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DZmlcWßƒ:

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

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

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

              1

= (11011010)
2

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

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

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

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

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

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

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

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

-127 apX¬  +127

hsc

255

2 coXnbnep≈

{]Xn\n[m\w

kwJybv°v Xpey-amb

8 _n‰v ss_-\dn

cq]w

Nn”w 1 _n‰nepw

aqeyw 7 _n‰v ss_-

\dn cq]Ønepw

{]-Xn\n[oIcn

°p∂p

-127 apX¬  +127

hsc

255

2 coXnbnep≈

{]Xn\n[m\w

kwJybv°v Xpeyamb

8 _n‰v ss_\dn cq]w

8 _n‰v  ss_\dn cq-

]Ønem°nb ti-jw

AXns‚ 1 s‚

]qcIw ImWp-∂p.

-128 apX¬  +127

hsc

256

Htcsbmcp coXn

bnep ≈ {]Xn\n[m\w

kwJybv°v Xpeyamb 8

_n‰v ss_\dn cq]w

8 _n‰v ss_\dn

cq]Ønem°nbtijw

AXns‚ 2 s‚ ]qc-Iw

ImWp∂p.

2 s‚ ]qcIØn¬

]cn-[n IqSpX-em-Wv

]qPysØ 2 s‚

]qcIØn¬  {]Xn-

\ n[oIcn°p -∂ -

Xn\v Hcp Ahy-‡-

X-bpw C√.

aq∂p coXnbnepw

Htc t]msebmWv

F√m s\K‰ohv

kwJyIpfpsSbpw

MSB 1 BIp∂p

]cn[n

BsI kwJyIƒ

0 s‚

{]Xn\n[m\w

t]mkn‰ohv

kwJyIfpsS

{]Xn\n[m\w

s\K‰ohv

kwJyIfpsS

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

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

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

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

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

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

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

ssIImcyw sNøp∂Xn\mbn 8 _n‰v BhiyamWv.

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

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

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

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

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

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

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

-8 km[ya-√ km[ya-√ 1000

-7 1111 1000 1001

-6 1110 1001 1010

-5 1101 1010 1011

-4 1100 1011 1100

-3 1011 1100 1101

-2 1010 1101 1110

-1 1001 1110 1111

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

1 0001 0001 0001

2 0010 0010 0010

3 0011 0011 0011

4 0100 0100 0100

5 0101 0101 0101

6 0110 0110 0110

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

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

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

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

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

Adnbs∏Sp∂p.

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

(Representation of floating point numbers)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Nn”w Nn”w32 _n‰p-Iƒ

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

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

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

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

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

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

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

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

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

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

F. BkvIn (ASCII)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

_n. F_vknUnIv  (EBCDIC)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ct∏mƒ D]tbmKn°p∂Xv.

Un. bqWntImUv  (Unicode)

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

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

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

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

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

hyXykvXamb Hc°w CXv \¬Ip∂p.

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

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

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

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

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

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

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

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

(Representation audio, image & video)

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

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

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

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

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

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

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

(Digital audio, image & video file formats)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

D]tbmKn°p∂p.
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  \ap°v kw{Kln°mw

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

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

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

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

bqWn‰v, Hu´v]p´v bqWn‰v F∂nhbmIp∂p.

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

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

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

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

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

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

  ]T\ t\´ßƒ

Cu A[ym-bw ]q¿XØn-bm°nb ]Tn-Xm-hv

• Um‰bpw hnhchpw th¿Xncn®dnb¬

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

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

°pIbpw sNøpI

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

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

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

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

khntijXIƒ ]´nIs∏SpØpI.

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

GXmWv?

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

3. ASCII bpsS ]q¿Wcq]w FgpXpI.

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

5. bqWntImUv \n¿hNn°pI.

6. GsX¶nepw c≠v Nn{X^b¬ LS\Iƒ FgpXpI.

kzbw hne-bn-cpØmw
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{ltkzmØc tNmZyßƒ

1. Um‰ F∂m¬ F¥v?

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

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

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

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

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

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

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

eLp D]\ymk tNmZyßƒ

1. Um‰bpw hnhchpw XΩnep≈ hyXymkßsfgpXpI?

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

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

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

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

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

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

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

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

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

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

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

10. Iºyq´dns‚ khntijXIƒ ]´nIs∏SpØpI.

11. Iºyq´¿ _lpapJ b{¥amIp∂p Fßs\?

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

13.  Um‰ {]Xn\n[m\w \n¿hNn°pI.

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

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

F.  (101)
2
, (110)

2
, (111)

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

_n. (15)
8
, (16)

8
, (17)

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

kn. (18)
16
, (1A)

16
, (1C)

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

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

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

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

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

F. (1011)
2
_n. (111001)

2
kn. (1000001)

2
Un. (110001110)

2

C. (1111.111)
2

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

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

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

F. (1011)
2
_n. (101001)

2
kn. (11100011)

2
Un. (110001110)

2

C. (10000010001)
2

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

F. (57)
8

_n. (101)
8

kn. (77)
8

Un. (245)
8

C. (1205)
8

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

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

16
kn. (AB)

16
, Un. (1F8)

16
, C. (ABC)

16
,



53

1. Iºyq´dnse ASnÿm\ LSIßƒ

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

F. (67)
8

_n. (123)
8

kn. (167)
8

Un. (745)
8

C. (1054)
8

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

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

16
kn. (AB)

16
, Un. (9F)

16
, C. (ABC)

16
,

25. (X)
2
=(Y)

8
=(Z)

16
=(28)

10 
 F¶n¬ X, Y, Z F∂nh I≠p]nSn°pI.

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

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

10
kn. (111000)

2
, Un. (251)

8

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

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

F. ˛19, _n. +69, kn. ˛97 Un. ˛127

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

F. ˛24, _n. 69, kn. ˛100 Un. ˛127

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

F. ˛33, _n. +71, kn. ˛111 Un. ˛127

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

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

ImWpI.

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

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

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

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

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

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

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

F. (1011.101)
2

_n. (65356)
10

kn. (A5F)
16

Un. (67.4)
8

C. (763.452)
10

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

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


