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{][m\ Bibßƒ

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

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

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

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

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

BWv. Iºyq-´-dns\ \ΩpsS CjvSm-\p-k-cWw

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

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

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

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

bYm¿Y Pohn-X-Ønse {]iv\-ßƒ hni-I-e\w

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

°Ww. Cu hn⁄m\ imJbv°v A¬tKm-cnX cq]o-

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

Iºyq-´¿ Bπn-t°-j≥ Xbm-dm-°¬ t]mep≈

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

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

Øn\pw DX-Ip∂ A¬tKm-cnX {]h¿Ø-\-ß-fpsS

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

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

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

Dƒs∏-Sp∂p.

Iºyq-´nMv F∂ Bibw ]g-b-Ime A_m-°kp

apX¬ C∂sØ kq∏¿ Iºyq-´¿ hsc-bp≈ b{¥-

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

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

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

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

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

F∂ imkv{X-⁄s‚ kw`m-h-\-Isf°pdn®pw

ChnsS hnh-cn-°p-∂p.

1
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1.1.1.1.1.1.1.1.1.1. Iºyq-́ nßnse \mgn-I-°-√p-I-fpw b{¥-]-cn-Wmahpw
(Computing milestones and machine evolution)

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

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

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

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

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

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

number system)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A‰sØ A°-Øn-\m-bn-cp-∂p.

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

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

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

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

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

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

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

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

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

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

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

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

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

a. A_m-°kv (Abacus)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

   2 + 1 2 + 6 2 + 4

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

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

 54 + 46 = 100

Iym-cnsb CS-tØm´p

\o°n Iq´p-tºmƒ 100

In´pw

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

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

ImWn-®n-cn-°p-∂p.

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

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

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

F∂ kwJy e`n-°p-∂p.

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

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

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

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

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

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

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

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

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

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

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

kwJy sXfn-bp-∂p.

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

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

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

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

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

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

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

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

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

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

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

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

e. PmIvth-Uns‚ Xdn  (Jacquard’s loom)

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

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

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

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

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

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

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

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

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

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

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

Pns‚ a\- n¬ cq]o-Ir-X-am-bn.

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

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

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

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

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

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

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

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

°p∂Xn-\p≈ kuI-cy-ap-≠m-bn-cp-∂p.  an¬

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

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

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

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

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

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

Aßs\ AKÃ AU InwKv temIsØ

BZysØ t{]m{K-admbn Adn-b-s∏-́ p. A∂sØ

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

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

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

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

puter) F∂ _lp-aXn t\Sn-s°m-Sp-Øp.

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

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

_nkn-\kv sajo≥) Bbn amdp-Ibpw sNbvXp.

Nn{Xw 1.10 A\-e-‰n-°¬
F©ns‚ amXrI

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4. BcmWv temI-Ønse BZysØ t{]m{Km-a¿.

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

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

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

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

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

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

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

Nn{Xw 1.13: ̨  ENIAC Dw hmIzw Syp_pw

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1943 ¬ {_n´o-jp-Im¿ sImtfmk v

(colossus) F-∂ t]cn¬, P¿Ω≥ `mj-

bnse ktµißƒ UotImUv sNøm≥

Hcp clky tImUv˛t{_°nwKv Iºyq-

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

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

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

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

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

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

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

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

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

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

C≥]p v́

bqWn‰v

sk≥{S¬

t{]mk nMv bqWn‰v

I¨t{Smƒ bqWn‰v

AcnØsa‰nIv/
temPnIv bqWn‰v

Hu v́]p v́

bqWn‰v

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

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

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

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

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

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

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

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

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

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

Iºyq-́ -dp-I-fmbncp∂p.

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

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

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

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

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

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

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

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

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

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

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

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

(Fourth generation computers (1971 onwards)

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

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

Nn{Xw 1.17. VLSI Nn∏v

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

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

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

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

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

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

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

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

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

Gdn-b-hbpw B-bn-cp-∂p.

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

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

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

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

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

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

(Fifth generation computers (1956-1963)

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

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

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

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

hnI-kn®v sImt≠-bn-cn-°p-∂p.

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

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

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

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

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

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

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

t{]mk- ¿ {Sm≥kn-Ã-dpI-fpsS FÆw

C‚¬ 8086 29,000

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

D]--tbm-Kn-°p-∂-Xv.)

C‚¬ s]‚nbw 31,00,000

F.Fw.-Un. sI˛7 2,20,00,000

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

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

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

F∂v hnfn-®n-cp-∂p.

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

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

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

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

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

hnZy Syq_v t{]mk- ¿ C‚-en-P≥kv

Hm∏-td-‰nwKv C√ C√ D≠v D≠v D≠v

knÃw

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

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

C∂v hsc hcm\ncn°p∂Xpw

Xe-apd

H∂v c≠v aq∂v \mev A©v

\nßƒ°v ]cn-tim-[n°mw

1. sImtfm-kkv BcmWv \n¿Ωn-®Xv?

2. tÃm¿Uv t{]m{Kmw I¨k]v‰v F∂m¬- F¥v?

3. aqdns‚ \nbaw Fgp-XpI

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

sX‰v

5. H∂mw Xe-apd Iºyq-´-dp-I-fnse  {][m\ -L-SIamWv ...................
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Nn{Xw 1.19 tUm. t{Kkv
tlm∏¿ (1906˛1992)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

a. Ae≥ Syqdnßns‚ kw`m-h\

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

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

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

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

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

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

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

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

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

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

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

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

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

gence) ]nXm-hmbn Adn-bs∏´p.

b. SyqdnMv b{¥w (Turing Machine)

1936 ¬ Ae≥ SyqdnMv kw`m-h\ sNbvX

Iºyq-´¿ tamU-emWv SyqdnMv b{¥w. CXv

Iºyq-́ -dns‚ DØa amXr-I-bm-Wv. GsXmcp

Iºyq-t -́j≥ {]h¿Ø-\hpw Iptd sÃ∏p-I-

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

Nn{Xw 1.20: Ae≥ SyqdnwKv
(1912˛1954)

Nn{Xw 1.21. SyqdnwKv b{¥w.



27

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

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

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

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

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

J\w sNøm-\p≈ Ign-hm-Wp≠m-bn-cp-∂-Xv.

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

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

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

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

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

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

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

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

Xncp-Øm\pw Ign-bpw.

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

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

\nb-{¥n-°p-∂-Xn-\p≈ LS-I-ßƒ Ch-bm-Wv.

a. b{¥-Øns‚ Ct∏m-g-sØ Ahÿ.

b. b{¥w Ct∏mƒ doUv sNøp∂ Nn”w

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

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

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

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

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

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

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

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

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

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

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

SyqdnwKv sSÃv F∂-dn-b-s∏-Sp-∂p.

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

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

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

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

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

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

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

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

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

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

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

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

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

INTERROGATOR

CONTESTANT

HUMAN

C
ONTESTANT

COMPUTER

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

\ap°v kw{K-ln°mw
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{ltk-zm-Øc tNmZ-y-ßƒ

1. amb≥ kwJym\ k{ºZmbØns‚ t_kv F¥v?

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

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

4. temK-cnXw BcmWv I≠p-]n-Sn-®Xv?

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

6. temI-Ønse BZysØ t{]m{Km-a¿ Bcv?

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

8. EDVAC s‚ ]q¿W- cq]w Fgp-Xp-I.

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

eLp D]-\ymk tNmZy-ßƒ

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

k-{º-Zm-b-ßƒ hnh-cn-°p-I.

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

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

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

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

123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678

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

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

°pI.

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

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

®dnbpI.

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

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

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

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

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

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

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

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

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

D]-\y-mk tNmZy-ßƒ

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

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

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


