
$ Iºyq´dpIfpsS klmbtØmsSbp≈

{]iv\ ]cnlmcw

$ {]iv\ ]cnlmcØn\p≈ kao]\ßƒ

0 tSm]v Uu¨ cq]Iev]\

0 t_m´w A∏v cq]Iev]\

$ t{]m{Kmanßnse hnhn[ L´ßƒ

0 {]iv\w Xncn®dnb¬ (Problem

Identification)

0 A¬tKmcnXßfpw

^vtfm®m¿´pIfpw Xbmdm°¬

(Preparing algorithms and

Flowcharts)

0 t{]m{Kmw tImUnMv  (Program

Coding)

0 ]cn`mj (Translation)

0 Uo_§nMv  (Debugging)

0 {]h¿Ø\hpw ]co£Whpw

(Execution and Testing)

0 hnh-cWw Xbmdm°¬

(Documentation)

$ A¬tKmcnXßfpsS {]IS\w

hnebncpØ¬

{][m\ Bibßƒ Um‰m t{]mk nMv F∂ Bi-bhpw, AXn¬ Iºyq´dp-

Iƒ°p≈ ]¶pw \mw ]Tn®n´p≠v. lm¿Uvshb¿,

tkm v̂‰vshb¿, D]tbm-‡m°ƒ F∂nh AS-ßp∂ Hcp

kwhn-[m\w F∂ \ne-bnepw Cu LS-I-ß-sf√mw  ap≥

A[ym-bØn¬  \mw hni-Z-ambn N¿® sNbvXn-́ p-≠v. tkm-

^vSvshbdns‚ \n¿hN\w \ap°v Hm¿sØSpØv t\m-

°mw. efnXamb coXnbn¬ ]d-™m¬, Iºyq´¿ D]-

tbmKn®v {]iv\ßƒ ]cnlcn°p-∂Xn\p≈ t{]m{Km-

apIfpsS tiJcamWv tkm^v‰v-shb¿. Iºyq´dn\v

kz¥ambn H∂pw sNøm\p≈ Ignhns√∂v \ap°-dnbmhp-

∂XmWv. Hcp tPmen \n¿hln°Wsa¶n¬ hy‡amb

\n¿tZißƒ Iºyq´-dn\v BhiyamWv. BbXn\m¬

Hcp {]iv\ ]cnlmc-Øn\v Iºyq´¿ \n¿hlnt°≠

\n¿tZi-ßfpsS {Iaw hy‡-amt°≠Xv AXymhiy-

amWv. CØcØn¬ Iºyq´dn\v- a\ nemIp∂ Hcp

`mjbn¬ FgpXnbn-cn°p∂, {IaØnep≈ \n¿tZ-ißƒ

"Iºyq´¿ t{]m{Kmw" F∂ t]cn¬ Adnbs∏Sp∂p.

Iºyq́ ¿ t{]m{Kmw FgpXpI F∂Xv Hcp sh√phnfnbmWv.

F∂n-cp-∂mepw t{]m{Kmanßns‚ hnhn[ L´-ßfpw

{]iv\-]-cn-lm-c-km-t¶-Xn-IXz Bi-b-ßfpw B¿Pn-®p-

sIm≠v \ap°v AXn-\mbn {ian-°mw.

4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw4.1   Iºyq´dpIƒ D]tbmKn®p≈ {]iv\]cnlmcw

(Problem solving using computers)

Iºyq´dnte°v \Ωƒ \n¿tZißƒ \¬Inbm¬  am{Xsa

AXn\p {]iv\ßƒ ]cnlcn°m≥ Ignbp-Ibp≈q. \n¿tZ-

ißfn¬ ASßnbncn°p∂ {InbIƒ  a\ nembm¬

AXn\\pkcn®v Iºyq´¿ {]h¿Øn°pw. \n¿tZiw

(Instruction) Hcp {Inbm[njvTnX {]kvXmh\-bmWv. GXp

{]hrØnbmWv  \n¿hlnt°≠Xv F∂v Iw]yq´dnt\mSv

AXv ]dbp∂p. IrXyXtbmSpw kq£vaX-tbmSpw IqSn

sNtø≠ {]hrØn hy‡am°nbm¬ am{Xta Hcp
\n¿tZisØ Iºyq´dn\p \n¿hln°m≥ IgnbpI-bp≈q.

4
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Nn{Xw 4 .1 Hcp hoSns‚ tcJmNn{Xw

{]iv\-]-cn-lm-c-Øn-\mbn t{]m{Km-a¿am¿ Hcp {]tXyI {Ia-Øn¬ \n¿tZ-i-ßƒ Fgp-Xp∂p
F∂v ap≥ A[ym-b-Øn¬ \mw ]Tn-®n-´p-≠v. t{]m{Kmw hnIkn∏n°pIbpw Iºyq´dn¬
ÿncambn kq£n°pIbpw sNbvXp Ign™m¬ \ap°v Bhiym\pkcWw Ah
{]h¿Øn∏n°m≥ Iºyq´dnt\mSv  Bhiys∏Smw

Iºyq´dn\p kmam\y_p≤ntbm A¥¿⁄m\tam C√mØXn\m¬ Hcp t{]m{Kmw cq]Iev]\
sNøptºmƒ {]iv\ ]cnlmcØns‚ bp‡nbpw \n¿tZißfpsS LS\bpw hy‡ambn \mw
a\ nem°nbncn°Ww. a\pjycmb \mw A\p`hßfpsS ASnÿm-\Øn¬ hnjbm[n-
jvTnXhpw sshImcnIhpamb ]cnKW\Iƒ°\pkcn®v-, Xocpam\ßƒ  ssIs°m≈p∂p.
AØcw aqeym[njvTnX hn[n\ymbßƒ ]et∏mgpw kmam\y-t_m[sØ B{ibn®ń m-bncn°pw.
CXn\p hncp≤ambn, Hcp Iºyq´dn\v hnImc{]IS\tam kmam\y_p≤ntbm C√. AXpsIm-
≠mWv Iºyq´dn\v kz¥amb _p≤nssh`hw C√ F∂p \mw ]dbp∂Xv.

Hcp hn[Øn¬ ]d™m¬, Iºyq´dns\  Hcp "A\pkcWbp≈ ̀ rXy≥' Bbn IW°m°mw.
"kmam\yt_m[w' D]tbmKn°msXbp≈ A\pkcWioew ]et∏mgpw Atemkcs∏SpØp-
∂Xpw ̂ ean√mØXpamIp∂p.DZmlcWØn\v, "X]m¬  Hm^okn¬  t]mbn ]Øv 5  cq]
ÃmºpIƒ hmßpI'. F∂v \n¿tZin®v Xs‚ A\pkcWbp≈ ̀ rXys\ X]m¬ Hm^oknte°v
bPam\≥ Ab®p F∂v Icp-Xp-I. `rXy≥ Imipambn X]m¬ Hm^okn¬ t]mbn v́ Zo¿L
t\cambpw XncnsI hcp∂n√. Nn¥mIpe\mb bPam\≥ `rXys\ At\zjn®p X]m¬
Hm^oknseØptºmƒ ImWp∂Xv ÃmºpIfpambn \n¬°p∂ ̀ rXys\bmWv.tIm]njvT\mb
bPam\≥ ̀ rXyt\mSv ImcWw At\z-jn°ptºmƒ, Xt∂mSv ]Øp 5  cq] ÃmºpIƒ hmßp-
hm≥ am{Xta Iev]n®n´p≈q F∂pw, Ahbpambn XncnsI hcm≥ \n¿tZin®n´n√  F∂pap≈
adp]SnbmWv ̀ rXy\n¬ \n∂v e`n°p∂Xv. .

4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ4.2  {]iv\]cnlmcØnse kao]\ßƒ
(Approaches in problem solving)

Hcp {]iv\w hyXykvX coXnIfneqsS ]cnlcn°mhp∂Xm-Wv. kao]\w t]mepw hyXy-
kvXambncn°mw. \ΩpsS ssZ\wZn\ PohnXØn¬,AkpJw _m[n°ptºmƒ \mw Hcp
Atem∏Xn, Bbp¿thZw As√¶n¬ tlmantbm∏Xn NnIn’Is\ kao]n®v sshZyNnIn’
tXSp∂p. Htc tcmKamWv NnIn’n°p∂sX¶nepw  Chcn¬ HmtcmcpØcptSbpw kao]\ßƒ
hyXykvXambncn°pw. AXp t]mse  {]iv\]cnlmcØn\v hyXykvX  kao]\ßƒ D]tbm-
Kn°p∂p. {]iv\]cn-lmc-Øn\p≈ {]i-kvX-amb c≠p cq]I¬∏\m coXn-Iƒ \ap°vv ]cnN-
bs∏Smw tSm]v Uu¨ (Top Down)  cq]Iev]\bpw t_m´w A]v  (Bottom Up) cq]Iev]\bpw

4.2.1 tSm]v Uu¨ cq]Iev]\
Nn{Xw 4.1 t\m°pI. Cu Nn{Xw hcbv°Wsa∂v \nßtfmSv Bh-
iys∏SpIbmsW¶n¬, Fßs\bmWv \nßƒ AXv hcbv°pI?
Hcp ]t£  Xmsg ]dbp∂ {]Imcambncn°mw :

1. hoSns‚ tcJm-Nn{Xw  hcbv°pI.

2. NnΩn\n hcbv°pI

3. hmXn¬ hcbv°pI

4. PmeIßƒ hcbv°pI
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apIfn¬ hnhcn® \S]Sn{Iaßsf  C{]Imcw kw{Kln°mw :

X∂ncn°p∂ {]iv\sØ  (ChnsS Nn{Xw hcbv°pI F∂Xv) sNdnb {InbIfmbn  (Task )

hn`Pn®ncn°p∂p. AXp{]Imcw Cu {]iv\w ]cnlcn°m≥ \mev {]h¿Ø\ßƒ Is≠-

Ønbn´p≠v.Chbn¬ NneXv (ChnsS hmXnepIfpw PmeIßfpw hcbv°p∂Xv) ho≠pw

hn`Pn®n-´p≠v. Aßs\ k¶o¿Wamb Hcp {]iv\w,hnhn[ {InbIfmbn hn`Pn®v, Hmtcm

{Inbsbbpw efnXamb {]h¿Ø\ßfneqsS {]mh¿ØnIam°m≥ Ignbpw. Cu {]iv\

]cnlmc coXn  tSm]v Uu¨ cq]Iev]\ (Top Down Design ) F∂v Adnbs∏Sp∂p.

G‰hpw ̂ ehØmsW∂p  sXfnbn°s∏´ t{]m{KmanMv kao]\ßfnsem∂mWnXv. Nn{Xw

4.2 ¬ ImWn®ncn°p∂Xpt]mse, tSm]v Uu¨ cq]Iev]\ F∂Xv X∂ncn°p∂ \S]Sn-

{IasØ As√¶n¬ IrXysØ LSIßƒ B°pIbpw G‰hpw ASnÿm\]camb

{InbIƒ ASßnb LSIw e`n°p∂Xv hsc Hmtcm LSIsØbpw ho≠pw hn`Pn°pIbpw

sNøp∂p {]{InbbmWv. Hcp s]mXphmb {]iv\w apIfnse Xew apX¬ Bcw`n°pIbpw

AXnse Hmtcm D]hn`mKØn\pw {]tXyI ]cnlmcßƒ cq]Iev]\ \SØpIbpw sNøp-

∂Xn\m¬ tSm]v Uu¨ hn`P\w F∂ t]cnepw CXv Adnbs∏Sp∂p. X∂ncn°p∂ {][m\

{]iv\Øn\v ̂ e-{]-Z-amb ]cnlmcw e`n°Wsa¶n¬ Hmtcm D]{]iv\hpw as‰m∂n¬ \n∂v

kzX-{¥-am-bn-cn-°-Ww. A{]Imcambm¬ Hmtcm D]{]iv\hpw kzX{¥ambn ]cnlcn°m\pw

]cntim[n°m\pw km[n°pw.

L´w 3 se hmXn¬ hc°ptºmgp≈

\S]Sn{Iaw Xmsg sImSpØncn°p∂p :

3.1 hmXnens‚ _mlytcJ

3.2 tjUnwKv

3.3 hmXnens‚ ]nSn

AXv t]mse Xmsg ]dbp∂ {]Imcw

PmeIßƒ hcbv°mw

4.1 PmeIØns‚ _mlytcJ

4.2 tjUnwKv

4.3 Xnc›o\hpw ew_hpamb hcIƒ

Nn{Xw 4.2: Hcp {]iv\sØ hn`-Pn-°p-∂p.

{][m\ t{]mKmw

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

hn -̀P\ØneqsS {]iv\w ]cnlcn°p∂Xv sIm≠p≈ {]tbmP\ßƒ Xmsg∏dbp∂hbmWv:

$ {]iv-\sØ hn`Pn°p∂Xp sIm≠v Hmtcm ̀ mKØpw F¥v {]hrØnbmWv sNtø≠-
sX∂Xns\°pdn®v  Hcp [mcW e`n°m≥ \sΩ klmbn°p∂p.
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$ Hmtcm L´Ønepw Xncn®dnbp∂ ]pXnb D]{]iv\ßfn¬ k¶o¿WX IpdhmbXn\m¬
AXns‚ {]iv\ ]cnlmcw Ffp∏Øn¬ e`n°p∂p.

$ {]iv\ ]cnlmcØnse Nne ̀ mKßƒ ]p\cp]tbmKn°m≥ Ignbp∂Xmbncn°mw.

$ {]iv-\hn`P\ØneqsS H∂ne[nIw BfpIƒ°v Htc kabw {]iv\ ]cnlmcØn¬

]¶mfnIfmIm≥ km[n°p∂p.

4.2.2 t_m´w A]v  cq]Iev]\ (Bottom Up Design)

Hcp hoSns‚ \n¿ΩmW{]h¿Ø\w ]cnKWn°pI. tSm]v Uu¨ cq]Iev]\b√ adn®p

t_m´w A]v cq]Iev]\bmWv \Ωƒ ChnsS ]n¥pScp∂Xv. AÿnhmcanSpI F∂Xv

BZysØ {]hrØnbpw ta¬°qc ]WnbpI F∂Xv Ahkm\sØ {]hrØnbpamWv.

ChnsSbpw {][m\ {]h¿Ø-\sØ D]{]h¿Ø\ßfmbn hn`P\w \SØp∂p. Chbn¬-

Øs∂ Nne {]h¿Ø\ßƒ ]q¿Ønbmbm¬ am{Xta a‰p {]h¿Ø-\-ßƒ \S-Øp-hm≥

Ign-bq.  F∂m¬ XmsgØ´nep≈ F√m {]h¿Ø\ßfpw ]q¿Ønbmbm¬ am{Xta {][m\

{]h¿Ø\amb ta¬°qc ]Wnb¬ km[yamhpIbp≈q.

CXp-t]mse t{]m{KmanMnepw BsIbp≈ \S]Sn{Iaßsf hnhn[ LSIßfmbn

hn`Pn°pIbpw, G‰hpw Xmgv∂ XeØnep≈ Jfiw e`n°p∂Xv hsc Cu LSIßƒ

]p\¿hn`Pn°pIbpw sNøp∂p. G‰hpw Xmgv∂ LSIw apX¬ {]iv\ ]cnlmcw Bcw`n-

°p∂p. {][m\ {]iv\Øn\p≈ ]cnlmcw, D]hn`mKßfpsS ]cnlmcØn\p tijw am{Xta

km[yamIq.Cu coXnbnep≈ kao]\sØ {]iv\ ]cnlmcØn\p≈ t_m´w A∏v  cq]I-

ev]\ F∂v ]dbp∂p. ap≥]v ]d™Xv t]mse ChnsSbpw Hcp D]{]iv\w as‰mcp D]-{]-

iv\-Øn¬ \n∂v kzX{¥ambncn-°p-∂-XmWv A`nejWobw.

4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ 4.3  t{]m{KmanMnse hnhn[ L´ßƒ (Phases in programming)

Iºyq´¿ D]tbmKn®v {]iv\w ]cnlcn°pI F∂Xv Hcp henb sh√phnfnbmWv F∂v \mw

I≠p-I-gn™p. CXn\mbn Nn´-bmbn Hcp kao]\w AXy¥mt]£nXamWv. Bhiyamb

t{]m{KmapIƒ \n¿Ωn°p∂-Xn\v hnhn[ L -́ß-fn-eqsS IS-∂p-t]m-tI-≠-Xp-≠v. {]iv\ ]cnlm-

cØn\p≈ P≥a-kn-≤-amb Ignhv \ap°ps≠¶nepw AXv ^e{]Zambn D]tbmKs∏SpØ-

Wsa¶n¬ {]iv\w ]cnlcn°p∂Xn\v DXIp∂ coXnbnep≈  Nn¥bpw, Bkq{XWhpw

bp‡nklamb \ymbhmZhpw hf¿Øn-sb-Sp-t°-≠-Xp-≠v. Xmsg∏dbp∂ L´ßƒ ]n¥p-

S¿∂v \ap-°nXv t\Sn-sbSp°mhp∂XmWv.

F√m h¿jhpw \ΩpsS kvIqfpIfn¬ bphPt\m’hw  \SØmdp≠v. Cu

AhkcØn¬, km[mcWKXnbn¬ NpaXeIfpw DØchmZnXzßfpw

hn`Pn®v- \¬Ip∂p. bphPt\m’hØns‚ hnPbIcamb \SØn∏n\v

Fßs\bmWv Hmtcm {]h¿Ø\hpw hn`Pn°pIbpw {]mh¿Øn-

Iam°pIbpw sNøp∂sX∂v N¿® sNøpI.
\ap°v sNømw
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1. {]iv\w Xncn®dnb¬ (Problem

Identification)

2. A¬tKmcnXßfpw ̂ vtfm®m¿-́ p-

Ifpw Xbmdm°¬ (Preparing

algorithms and Flowcharts)

3. t{]m{KmanMv ̀ mj D]tbmKn®pv

t{]m{Kmw tImUv sNø¬ (Coding the

Program using Programming Language)

4. ]cn`mj (Translation)

5. Uo_§nMv  (Debugging)

6. {]h¿Ø\hpw ]co£Whpw

(Execution and Testing)

7 . hnh-cWw Xøm-dm-°pI

(Documentation)

t{]m{KmanMns‚ hnhn[ L´ßfn¬

sNøp∂ {]h¿Ø-\-ß-fpsS {Iaw Nn{Xw 4.3 ¬ ImWn-®ncn°p∂p. Uo_§nMv L´w ]cn`m-

jbpambpw \n¿h-l-Whpambpw _‘s∏´n-cn°p∂p F∂Xv {i≤n-°pI. ta¬∏d™ Ggv

L´ßfn¬ Dƒs∏´ncn°p∂ {]h¿Ø\ßƒ Xmsg hniZoI-cn°p∂p.

4.3.1  {]iv\w Xncn®dnb¬ (Problem Identification)

\nßƒ°p hbdv thZ\ A\p`hs∏Sp∂Xmbn Icp-XpI. Cu {]iv\w Hcp tUmŒ¿°p

]cnlcn°m≥ Ignbpsa∂v \nßƒ°-dnbmw. thZ\ XpSßnb kabw,ap≥]v CXv t]mse

thZ\ A\p`hs∏´ kmlNcrw, ̀ £WcoXn F∂nhsb°pdn®p≈ Nne tNmZyßƒ tUmŒ¿

tNmZn°pIbpw, kvs‰XkvtIm∏v, FIvkv-td As√¶n¬ kvIm≥ F∂nh D]tbmKn®v \nßfpsS

icocØns‚ Nne ̀ mKßƒ ]cntim[n°pIbpw sNøp∂p.Chsb√mw tcmK\n¿WbØns‚

`mKamWv. Cu \S]Sn{Iaßƒ°v tijw, tUmIv-¿ {]iv\w Xncn®dn™v Nne sshZy-imkv{X

]Zßƒ D]tbmKn®v \nßsf t_m[y-s∏-Sp-Øp∂p.ASpØ L´w Cu {]iv\Øn\p≈

]cnlmc \S]SnIƒ Xbmdm°emWv-. AXns\ acp∂v Ipdn∏v F∂v ]dbp∂p.

CXn¬ \n∂pw {]iv\ ]cnlmcØn\p≈ \S]SnIƒ kzoIcn°p∂Xn\v apºv {]iv\w hniIe\w

sNtø≠Xv AXymhiyamWv F∂v hy‡-am-Ip∂p. Cu L´Øn¬ \nßƒ°v \S∏nemt°≠

{]h¿Ø\Øn\v  Bhiyamb Um‰, AXns‚ C\w, Afhv, D]tbmKnt°≠ kq{XhmIyw,

Dƒs∏´ncn°p∂ {]h¿Ø\ßƒ e`nt°≠ Hu v́]p v́ F∂nh  Xncn®dnbm≥ km[n°p∂p.

{]iv\w hy‡ambn ]Tn°pIbpw, {]iv\]cnlmc-Øn\mhiyamb IrXyßfpsS {Iaw

kw_‘n®v \ap°v t_m[yamIpIbpw sNbvXm¬, ASpØ L´Ønte°v {]thin°mw.

t{]m{KmadpsS ({]iv\ ]cnlmcI≥) Imcy£aX ]camh[n D]tbmKs∏SptØ≠Xn\m¬

Xo¿®bmbpw  CXv Hcp sh√phnfn \nd™ L´amWv.

 Nn{Xw 4.3 t{]m{Kmanßnse hnhn[ L´ßƒ

{]iv\w Xncn-®-dn-b¬

A¬tKm-cn-X-ßfpw

^vtfm®m¿´p-Ifpw

t{]m{Kmw tImUv

Xbm-dm°¬

]cn-̀ mj

{]h¿Ø\hpw ]co-£-
Whpw

hnh-cWw Xbm-dm-°¬

Un_§nMv
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4.3.2 A¬tKmcnXßfpw v̂tfm®m¿´pIfpw (Algorithms and Flowcharts)

{]iv\w Xncn®dn™p Ign™m¬ AXv ]cnlcn°m≥ ]Sn]Snbmbp≈ \S]Sn{Iaßƒ

IrXyambn hnIkn∏nt°≠Xv AXymhiyamWv. Cu \S]Sn{Iaw ]pXnbtXm Iºyq´¿

taJebv°pam{Xw ]cnanXambtXm A√. ImemImeambn PohnXØns‚ F√m taJeIfnepw

XpS¿∂v sIm≠ncn°p∂ H∂mWnXv. \nXy PohnXØn¬ \ns∂SpØ AØcØnep≈ Hcp

\S]Sn{Iaw Xmsg hnhcn®ncn°p∂p. Hcp  amknIbn¬ \n∂pw FSpØn´p≈ Hmwse‰v

Xbmdm°m\p≈ ]mNI°pdn∏mWnXv

tNcphIƒ

ap´ -2 FÆw, D≈n -1 FÆw (sNdpXmbn Acn™Xv); ]® apfIv -2 (sNdpXmbn Acn™Xv);

FÆ -2 So kv]q¨, D∏v- Hcp \p≈v.

coXn

L´w 1 : ap´Iƒ s]m´n®v Hcp ]m{XØnen v́ \∂mbn Cf°pI.

L´w 2 : Acn™p h® D≈n, ]®apfIv, D∏v F∂nh ap´bn¬

tN¿Ønf°pI.

L´w 3 : ASp∏n¬ Hcp ]m≥ h®v ASp∏p IØn°pI.

L´w 4 : ]m\n¬ FÆ Hgn®v, NqSmIp∂Xphsc ImØncn°pI.

L´w 5 : L´w 2 ¬ Xbmdm°nb an{inXw ]m\n¬ Hgn®v Hcp

`mKw s]mcnbp∂Xv hsc ImØncn°pI.

L´w 6 : adn®n v́ adphiw \∂mbn s]mcn°pI.

L´w 7 : Ipd®v sk°≥UpIƒ°v tijw CXv FSp°pI.

^ew

Ipcp-ap-fIv  s]mSn tN¿Øv Ign°m≥ ]mIØn\p≈ Hcp Hmwse‰v

Xbm¿.

apIfn¬ sImSpØ ]mNIIpdn-∏n\v Xmsg∏dbp∂ khnti-

jXIƒ D≠v:

1. Hmwse‰v ]mNIw sNøm≥ Bhiyamb tNcphIfpsS Hcp

]´nI \n¿an°p∂XneqsSbmWv {]h¿Ø\w Bcw`n°p∂Xv.

Cu tNcphIsf C≥]p´pIƒ F∂v hnfn°mw.

2. C≥]p´pIƒ D]tbmKn®p≈ {]h¿Ø\Øn\v Bhiyamb,

{IaØnep≈ \n¿tZißƒ \¬Ip∂p.

3. \n¿tZißƒ \S∏m°p∂Xns‚ ̂ eambn Nne Hu v́]p´pIƒ

(ChnsS, Hmwse‰v) e`n°p∂p.
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F∂m¬ C≥]p´pIƒ D]tbmKn®v {]h¿Ø\ßƒ°p≈ \n¿tZißƒ IrXy-a-√. Ah Ahy-

‡-am-Wv. DZmlcWØn\v, A©mw L´Øn¬ ""Hcp ̀ mKw s]m-cn°p-∂Xv'', Bdmw L´Øn¬

""\∂mbn s]mcn°pI'' XpSßnb \n¿tZißfpsS hym-Jym\w hy‡nIƒ°\pkcn®p hyXym-

ks∏´n-cn°pw. X∑qew  IrXyamb \n¿tZißfpw, kam\ C≥]p´pIfpambn Htc ]mNI-

°pdn∏v ]n¥pScp∂ hyXykvX hy‡nIƒ°v, hep∏w, BIrXn, cpNn F∂nhbv°\pkcn®v

hyXykvX Hmwse‰vIƒ e`n°p∂p.

Iºyq´¿ D]tbmKn®p≈ {]iv\ßƒ ]cnlcn°p∂Xn\p≈ \S]SnIƒ FgpXptºmƒ

apIfn¬ ]d™ Ahy‡XIƒ Hgnhmt°≠XmWv.

a.  A¬tKmcnXw (Algorithm)

A_p PA^¿ aplΩZv C_v\p apkm A¬ Jhmdokvan F∂

Ad_n KWnX⁄\mWv A¬tKmcnXw F∂ hm°ns‚  D]-

⁄mXm-hmbn Adnbs∏Sp∂Xv. At±lØns‚ t]cns‚  "A¬

Jhmcnknan' F∂ ]ZØn¬ \n∂mWv A¬tKmcnXw F∂ t]cv

e`n®Xv.Iºyq´¿ ]Zmhenbn¬ Hcp {]iv\w ]cnlcn°p-∂Xn\p≈

{IaØnep≈ \n›nX \n¿tZißsf A¬tKmcnXw F∂p \n¿h-

Nn°mhp∂XmWv. {]iv-\w ]cnlcn°m\p≈ L´w-L-́ -amb \S]-

Sn{IamWv  A¬tKmcnXw. CXnse Hmtcm L´hpw sNøs∏tS≠

\n›nXamb  IrXysØ {]Xn\n[o-Icn°p∂p. F∂ncp∂mepw,

Hcp A¬tKmcnXw BIWsa¶n¬, {IaØnep≈ \n¿tZißƒ°v

Xmsg∏dbp∂ khntijXIƒ D≠mbncnt°-≠XmWv :

(i) C≥]p´pIƒ kzoIcn°p∂Xn\p≈  \n¿tZiw (\n¿tZißƒ)

sIm≠mbncn°Ww AXns‚ XpS°w. XpS¿∂p≈ \n¿tZi-

ßƒ hgn Cu C≥]p v́Iƒ°v ta¬ {]h¿Ø\ßƒ \S∏nem-°p∂p. Nne kmlNcy-

ßfn¬, D]tbmKnt°≠ Um‰ {]iv-\Ønt\msSm∏w Xs∂  \¬Inbncn°pw. AØcw

kmlNcyßfn¬, A¬tKmcnXØns‚ XpS°Øn¬ C≥]p´v kzoIcn°m\p≈

\n¿tZißƒ  D≠mbncn°pIbn√ .

(ii) Um‰sb kqNn∏n°m≥ thcnb_nfpIƒ D]tbmKn°pI. ChnsS thcnb_nfpIƒ

F∂Xp KWnXimkv{XØnteXp t]mse A£cßfpw A°ßfpw ASßnb

D]tbm‡r \n¿hNnX hm°pIfmWv. Um‰  C≥]p v́ sNøp∂Xn\pw hneIƒ/^eßƒ

kw`cn°p∂Xn\pw thcnb_nfpIƒ Xo¿®bmbpw D]tbmKnt°≠XmWv.

(iii) Hmtcm \n¿tZihpw IrXyhpw kv]jvShpw Bbncn°Ww. as‰mcp hn[Øn¬ ]d™m¬,

\n¿tZißƒ Ahy‡ambncn°cpXv. am{Xa√ Ah \S∏nem°m≥ km[yambXp-

amIWw.

(iv) Hcp hy‡n°v t]∏dpw s]≥knepw D]tbmKn®v \n›nX kabw sIm≠v sNbvXp

Xo¿°mhp∂ XcØn¬ ASnÿm\]cambXmbncn°Ww Hmtcm \n¿tZihpw.

Nn{Xw 4.4 A_p PA^¿
aplΩZv C_v\p apkm A¬

Jhmdokvan (780- ̨  850)
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(v) A¬tKmcnXØn¬ ]d™ncn°p∂ F√m \S]SnIfpw sNøphm\p≈ kabw

\n›nXambncn°Ww.Fs¥∂m¬ A¬tKmcnXØnse Nne \n¿tZißƒ Bh¿Øn®p

\n¿hlnt°≠hbmbncn°pw.AØcØnep≈ Bh¿Ø\ßfpsS FÆw \n›nXambn-

cn°Ww F∂mWv CXv kqNn∏n°p∂Xv.

(vi) A¬tKmcnØn¬ \¬Inbncn°p∂ \n¿tZißƒ \n¿hln®m¬ {]Xo£n® ^ew

(Hu v́]p v́) e`n®ncnt°≠XmWv .

A¬tKmcnXw kw_‘n® Dƒ°mgvN t\Sm≥ \ap°v Hcp efnXamb DZmlcWw ]cn-K-

Wn°mw. X∂n-cn-°p∂ aq∂v kwJyIfpsS BIØpIbpw (sum) icmicnbpw (average)

v\ap°v I≠p]nSn°Ww.Cu {]iv\w ]cnlcn°m\p≈ \S]Sn{Iaw \ap°v Xmsg ]dbpw

{]Imcw FgpXmw:

L´w 1: aq∂v kwJyIƒ C≥]p´v  sNøpI.

L´w 2: BIØpI e`n°p∂Xn\v Cu kwJyIƒ Iq´pI.

L´w 3: icmicn e`n°p∂Xn\v BIØpIsb 3 sIm≠v lcn°pI.

L´w 4: BIØpIbpw icmicnbpw {]n≥dv sNøpI.

ChnsS \S]Sn{Iaw icnbmsW¶nepw, Hcp A¬tKmcnXw Xbmdm°ptºmƒ, Hcp AwKo-

IrX LS\ \Ωƒ ]n¥pStc≠Xp≠v. apIfn¬ ]d™ {]{Inb Hcp A¬tKmcnXw cq]-

Øn¬ Fßs\ FgpXmw F∂v t\m°mw.

DZmlcWw 4.1: aq∂v kwJyIfpsS BIØpI,icmicn F∂nh ImWm\p≈

A¬tKmcnXw.

C≥]p v́ sNøp∂ kwJyIƒ kzoIcn°m≥ A, B, C F∂ thcnb_nfpIƒ D]tbmKn°pI.
AXpt]mse S BIØpIbv°p th≠nbpw, Avg icmicn°p th≠nbpap≈ thcnb_nfpIƒ
B°pI.

L´w 1: Bcw`n°pI.

L´w 2: A, B, C C≥]p´v sNøpI.

L´w 3: S = A+ B + C.

L´w 4: Avg = S / 3.

L´w 5: S, Avg {]n≥dv sNøpI.

L´w 6: Ah-km-\n-∏n-°pI

Xmsg ]dbp∂ ImcWßfm¬ apIfn¬ ]d™ncn°p∂ \n¿tZißfpsS Iq´sØ A¬-
tKmcnXw Bbn IW°m°p∂p:

$ CXn\v C≥]p´v D≠v (C≥]p´v Um‰ kw`cn°m≥ thcnb_nfpIƒ A, B, C

D]tbmKn°p∂p).

$ Hcp hy‡n°v t]∏dpw s]≥knepw D]tbmKn®v IrXyambn \n¿hln°mhp∂ cq]Øn¬
\S]SnIƒ IrXyambn {]kvXmhn®ncn°p∂p. (L´w 3 epw L´w 4 epw DNn-X-amb Hm∏-

td-‰-dp-Iƒ D]-tbm-Kn®psIm-≠v)
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$ Hmtcm \n¿tZihpw ASnÿm\]chpw A¿YhØpamWv (C≥]p´v, {]n‚ v, Iq´pI,
lcn°pI).

$ CXv BsIØpI (S), icmicn (Avg) F∂nßs\ c≠p Hu v́]p´pIƒ kr„n°p∂p.

$ Bcw`hpw Ahkm\hpw kqNn∏n°m\mbn XpSßpI, \n¿ØpI F∂o \n¿tZißƒ
D]tbmKn®ncn°p∂p.

\n¿tZißfpsS Xcßƒ

\ap°dnbmw Hcp Iºyq´dn\v \n¿hln°m≥ Ignbp∂ {InbIfpsS FÆw ]cnanXamWv.
AXn\m¬ {]iv\]cnlmcØn\v A{Xbpw \n¿tZißƒ am{Xta \ap°v D]tbmKn°m≥
km[n°pIbp≈q. IqSpX¬ A¬tKmcnXßƒ \n¿an°p∂Xn\v apºv A¬tKmcnXw
\n¿an°m≥ D]tbmKn°p∂ \n¿tZißfpsS Xcw GsXms°bmsW∂v \ap°v t\m°mw.

$ \Ωƒ \¬Ip∂ Um‰ Iºyq´dn\v kzoIcn°m≥ km[n°p∂p.BbXn\m¬
C≥]pSn\p≈ \n¿tZißƒ \ap°v D]tbmKn°mhp∂XmWv. C≥]p v́, kzoIcn°pI,
hmbn°pI apXemb ]Zßƒ \ap°v CXn\mbn D]tbmKn°mw.

$ Iºyq´¿ ̂ eßƒ Hu v́]p´mbn \¬Ip∂p.BbXn\m¬ \ap°v Hu v́]p´pambn _‘s∏´
\n¿tZißƒ D]tbmKn°mw. {]n‚ v, {]Z¿in∏n°pI, FgpXpI apXemb ]Zßƒ \ap°v
CXn\v D]tbmKn°mw.

$ Hcp saΩdn ÿm\Øv Um‰ t\cn v́ tiJcn°mw As√¶n¬ Um‰ Hcp ÿm\Øv \n∂v
as‰m∂nte°v ]I¿ØpIbpw sNømw. AXpt]mse, Um‰bpsS apIfnep≈ KWnX
{]h¿Ø\ßfpsS ^eßƒ saΩdn ÿm\ßfn¬ kw`cn°mw. CXn-\mbn
KWnXimkv{X-ØnteXn\p kam-\-ambn hne-\¬I¬ (assignment) (As√¶n¬
kw`cWw) \n¿tZiw \ap°v D]tbmKn°mw. aqeyßƒ kw`cn°p∂Xn\v
thcnb_nfpIƒ°p tijw kaw Nn”w (=) D]tbmKn°p∂p. ChnsS thcnb_nfpIƒ
F∂Xv saΩdn ÿm\ßsf  kqNn∏n°p∂p.

$ Iºyq´dn\v Um‰ aqeyßƒ XmcXayw sNbvXv (temPn°¬ Hm∏tdj≥ F∂v
hnfn°p∂p), AXns‚ ASnÿm\Ønep≈ Xocpam\ßƒ FSp°m≥ km[n°pw.
CØcw Xocpam\ßƒ Ht∂m AXne[nItam {]kvXmh\IfpsS Xncs™Sp°¬ /
Hgnhm°¬ As√¶n¬ HcpIq´w \n¿tZißfpsS Bh¿Øn®p≈ {]h¿Ø\w F∂

cq]Ønembncn°pw.

b. v̂tfm®m¿´pIƒ (Flowchart)

Hcp Nn{Xw As√¶n¬ tcJmNn{XØns‚ cq]Øn¬ BhnjvIcn°s∏´ncn°p∂ Hcp k¶ev]w

BWv FgpØv cq]sØ°mƒ BfpIƒ°v kzoImcyamIpI. Nne kmlNcyßfn¬

A¬tKmcnXw a\ nem°pI F∂Xv _p≤napt´dnbXmbncn°pw. Fs¥∂m¬ Nne

k¶o¿Wamb {]h¿Ø\ßfpw Bh¿Øn®phcp∂ L´ßfpw AXn¬ Dƒs∏t´°mw.

AXn\m¬ A¬tKmcnXw Nn{X cq]Øn¬ BhnjvIcn°pI F∂Xmbncn°pw sa®s∏´ coXn.

\n¿tZißƒ kqNn∏n°p∂Xn\p≈ {]tXyI Nn”ßfpw {]h¿Ø\ßfpsS {Iaw

kqNn∏n°p∂Xn\v BtcmIfpw D]tbmKn®v \n¿an°p∂ A¬tKmcnXXns‚ Nn{X

BhnjvIcWamWv ^vtfm®m¿´v. Hcp A¬tKmcnXw Nn´s∏SpØp∂Xn\pw a\ nem°p-
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∂Xn\papff Hcp klm-bn-bm-bn-´mWv {][m\ambn´pw CXv D]tbmKn°p∂Xv. hnhn[Xc-

Ønep≈ \n¿tZißƒ kqNn∏n°p∂Xn\mbn ASnÿm\]camb PymanXob cq]ßƒ

v̂tfm®m¿´pIfn¬ km[mcWambn D]tbmKn°p∂p. bYm¿Y \n¿tZißƒ CØcw cq]ßƒ-

°p≈n¬ IrXyhpw hy‡hpamb {]kvXm-h-\-Iƒ D]-tbm-Kn®v FgpXp∂p. {]h¿Ø-\ßfpsS

{IasØ AXmbXv \n¿tZißƒ {]mh¿ØnIamt°≠ {IasØ kqNn∏n°p∂ XcØn¬

Cu cq]ßƒ BtcmItfmSv IqSnb t\¿tcJIƒ hgn ]ckv]cw _‘s∏Sp-Ønbncn°p∂p.

km[mcWKXnbn¬ Hcp A¬tKmcnXsØ ̂ vtfm®m¿´nte°v cq]t`Zw hcpØnb tijamWv

\n¿tZißƒ t{]m{KmanMv ̀ mjbn¬ BhnjvIcn°p∂Xv. t{]m{Kmw FgpXp∂Xn¬ Cu ZznXe

(Two step approach) kao]\Øns‚ apJy KpWw Fs¥∂m¬ v̂tfm®m¿ v́ hcbv°p∂

kabØv t{]m{Kmw ̀ mjbpsS hnhn[ LSIßfpsS hniZmwißsf ]‰n hc-bv°p-∂-bmƒ

Nn¥nt°≠Xn√. AXn\m¬ Ah\v/Ahƒ°v \S]Sn{IaØns‚ bp‡nbn¬ (L´w-L-́ -am-

bp-ff coXn) IqSpX¬ {i≤ ]Xn∏n°m≥ km[n-°p∂p. am{Xa√, ̂ vtfm®m¿´n¬, {]h¿Ø-

\ßfpsS {Iaw Nn{X-cq]Øn¬ kqNn∏n°p∂Xn\m¬ \S]Sn{IaØns‚ bp‡nbn¬ hcp∂

sX‰pIƒ, t{]m{Kman¬ sX‰v Is≠Øp∂Xns\°mƒ Ffp∏Øn¬ Is≠Øm≥ Ignbp∂p.

A¬tKmcnXhpw ̂ vtfm®m¿´pw Ft∏mgpw t{]m{Kmadn\p≈ {]amWw BIp∂p. Hcn°¬ Ch

XbmdmIpIbpw {]iv\ ]cnlmcØns‚ bp‡n icnbmsW∂v t_m[yamhpIbpw sNbvXp

Ign™m¬ t{]m{Kma¿°v t{]m{KmanMv ̀ mjbnep≈ hnhn[ \n¿ΩnXnIfpsS klmbtØmsS

sNtø≠ {]h¿Ø\ßsf tImUv sNøp∂Xn¬ t{]m{Kma¿°v {i≤ sNepØm≥ km[n°p∂p.

t{]m{Kmw sX‰pIƒ C√mØXmsW∂p Dd∏p hcpØm≥ km[m-cW KXn-bn¬ CXn\p Ign-bp-

∂p.

v̂tfm®m¿´nse Nn”ßƒ

AwKo-I-cn-°-s∏´ A¿Y-h-Ømb Nn”-ßƒ D]-tbm-Kn-°p-∂-Xn-eqsS ̂ vtfmNm¿´p-Iƒ hgn-

bp-ff t{]m{Kmw bp‡n-bpsS Bib hn\n-abw Ffp-∏-ambn Xocp-∂p. Ahiyamb Nne

{]h¿Ø\ßƒ kqNn∏n°p∂Xn\v Bhiyamb Nne Nn”ßƒ am{XamWv \Ωƒ ChnsS

]cnNbs∏Sp∂Xv. Cu Nn”ßƒ Atacn°≥ \mjW¬ Ãm≥tU¿Uvkv C≥Ãn‰yq v́ (ANSI)

AwKoIcn®XmWv.

1. sS¿an\¬ (Terminal)

t]cv kqNn∏n°p∂Xpt]mse, t{]m{Kmw bp‡nbpsS Bcw`sØbpw Ahkm\tØbpw  Cu

Nn”w kqNn∏n°p∂p. Hcp ̂ vtfm®m¿´ns‚ BZysØbpw Ahkm\sØbpw Nn”amWnXv.

Hcp AfihrØØns‚ (ellipse) BIrXnbmWv CXn\v. XpS°Øn¬

D]tbm-Kn°ptºmƒ \n¿K-a-\-Øns‚ Btcm CXn¬ LSn∏n®ncn°pw.

]t£ Ahkm\Øn¬ D]tbmKn°ptºmƒ BKa\Øns‚ Btcm

CXn¬ LSn∏n®ncn°pw.
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2. C≥]p v́/Hu v́]p v́ (input/output)

C≥]p´v/Hu´v]p´v Nn”ambn D]tbmKn°p∂Xv Hcp kam¥c`pP

(Parallelogram) amWv. t{]m{Kman¬ Hcp C≥]p v́ /Hu v́]p v́ D]IcWØns‚

[¿ΩsØ CXv kqNn∏n°p∂p. F√m C≥]p´v/Hu´v]p´v \n¿tZißfpw

Cu Nn”w D]tbmKn®mWv BhnjvIcn®ncn°p∂Xv. CXnte°v Hcp

BKa\ Btcmbpw Hcp \n¿Ka\ Btcmbpw LSn∏n®ncn°pw.

3. {]h¿Ø\w (process)

{]h¿Ø\ L´sØ {]Xn\n[oIcn°m≥ Zo¿LNXpcw D]tbm-Kn°p∂p.

k¶-e\w, hyh-I-e\w KpWn\w lcWw XpSßnb KWnX {InbIƒ

sNøm\pw AXpt]mse thcnb_nfnbnte°v hne \¬Iphm\pw Cu Nn”w

D]tbmKn°p∂p. thcnb_nfpIƒ°v hne \¬IpI (assignment) F∂Xv

sIm≠pt±in°p∂Xv-˛ Hcp saΩdn ÿm\Øp \n∂v as‰m∂nte°v Um‰

]I¿Øp∂tXm (DZm:a=b) As√¶n¬ F.¬.bp. hn¬ (ALU) \n∂pw

Hu v́]ṕ ns\ saΩdn ÿm\tØ°v  ]I¿Øp∂tXm (DZm:a=b+5) As√¶n¬

Hcp]t£ saΩdn ÿm\tØ°v  hne t\cn v́ kw`cn°p∂tXm (DZm:a=2)

BImw. t{]mk v Nnlv\Øn\p Hcp BKa\ Btcmbpw Hcp \n¿Ka\

Btcmbpw D≠mbncn°pw.

4. Xocpam\w (Decision)

Xocpam\ßƒ kqNn∏n°p∂Xn\mbpff Nn”-ambn NXp¿`pPw D]tbm-

Kn°p∂p. CXv Xocpam\ßƒ ssIs°mt≈≠ Hcp L´sØbmWv

kqNn∏n°p∂Xv. Cu L´Øn¬ \n∂v Ht∂m AXne[nItam CXc L´ß-

fnte°v hn`P\w km[yamWv. F√m \n¿K-a\ ]mXIfpw ChnsS ]cma¿-

in®n´p≠mbncn°pw. F∂ncp∂mepw Hcp hyhÿ (condition) ]cntim[n®v

AXns‚ ^eØns‚ ASnÿm\Øn¬ ASpØ Hcp ]mX am{Xta

Xncs™Sp°s∏SpIbp≈q. km[mcWKXnbn¬ Cu Nn”Øn\v Hcp

BKa\ am¿Khpw 2 \n¿Ka\ am¿Kßfpw D≠mbncn°pw. H∂v hyhÿ-

bpsS ̂ ew icnbmsW¶n¬ sNtø≠p∂ {]hrØnbpsS t\¿°pw, at‰Xv

CXc am¿KØnte°pw.

5. ̂ vtfm sse\pIƒ (flow lines)

{]h¿Ø\ {InbIfpsS Hgp°ns\ kqNn∏n°m≥ BtcmItfmSv IqSnb

v̂tfm sse\pIƒ D]-tbm-Kn-°p∂p. AXmbXv \n¿tZißƒ {]mh¿-Øn-

Iamt°≠ IrXyamb {IasØ Ch kqNn∏n°p∂p. km[mcW-KXnbn¬

v̂tfm sse\pIfpsS Zni apIfn¬ \n∂pw Xmtg°pw CSØp\n∂pw he-

tØ°pw Bbncn°pw. F∂m¬ Nne kmlNcyßfn¬ CXv heXp \n∂v

CStØ°pw Xmsg\n∂pw apIfnte°pw Bhmw. ^vtfm sse\pIƒ
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]ckv]cw tOZn°p∂Xv \√ {]hWXb√. AØcw tOZ\ßƒ ]c-am-

h[n Hgnhmt°≠XmWv.

6. IWŒ¿ (connector)

v̂tfm®m¿´pIfpsS hen∏w IqSptºmƒ ̂ vtfm sse\pIƒ ]e ̀ mKßfnepw

]ckv]cw tOZn°pIbpw ]e ÿe-ß-fnepw Bib°pg∏w hcp-Øp-Ibpw

X≥aqew ̂ vtfm®m¿´ns‚ {KlWw _p≤nap´m°pIbpw sNøp∂p. AXp-

t]mse Hcp t]Pn¬ HXpßp∂Xns\°mƒ henb ̂ vtfm®m¿ v́ BIptºmƒ

v̂tfm sse\pIfpsS D]tbmKw Akm[yambnØocp∂p.

Hcp ̂ vtfm®m¿ v́ k¶o¿W-amIpIbpw ̂ vtfm sse\p-IfpsS

FÆw, Zni F∂nhsb°pdn®v Bib°pg∏w kw`hn°p-

Itbm As√¶n¬ ̂ vtfm®m¿ v́ H∂n¬ A[nIw t]PpIfn-

embn ]S-cp-Itbm sNbvXm¬ apdn-™p-t]mb ̂ vtfm sse-

\pIsf XΩn¬ Iq´ntbmPn∏n°m≥ Hcp tPmSn IWIv‰¿

Nn”-ßƒ D]-tbm-Kn°mw. ̂ vtfm®m¿´ns‚ Hcp ̀ mKØv

\n∂pap≈ BKa\sØ As√¶n¬ AXns‚ as‰mcp

`mKtØ°p≈ \n¿Ka\sØ Cu Nn”w kqNn∏n-°p∂p.

Hcp A°w As√¶n¬ A£ctØmSv IqSnb Hcp hrØw

D]tbmKn®mWv  IWIv‰¿ Nn”w kqNn∏n°p∂Xv. Htc

t]mse ASbmf-s∏SpØnb Hcp tPmUn IWIv‰¿

Nn”ßƒ A¬tKm-cnXØns‚ XpS¿®sb kqNn∏n°p∂p.

Hcp henb v̂tfm sse\n\v ]Icw Htc Nn”ßƒ /

A°ßƒ D≈ c≠p IWIv‰dpIƒ D]tbmKn°mw. AXm-

bXv Htc-t]mse AS-bm-f-s∏-Sp-Ønb Hcp tPmSn IW-IvS-

dp-I-fn¬ H∂v v̂tfm®m¿´ns‚ as‰mcp `mKtØ°p≈

\n¿Ka\-sØbpw, c≠matØXv ̂ vtfm®m¿´ns‚ as‰mcp

`mKtØ°p≈ BKa\sØbpw kqNn∏n°p∂p.

DZmlcWw 4.1 ¬ hniZoIcn® {]iv\Øns‚ ̂ vtfm®m¿ v́ Nn{Xw 4.5 ¬ ImWn®ncn°p∂p.

A¬tKmcnXØnse Hmtcm L´Ønsebpw \n¿tZißƒ kqNn∏n°m≥ DNnXamb Nn”ßƒ

D]tbmKn®ncn°p∂p.am{Xa√ Hmtcm Nn”Ønepw  AXn\\pkrXamb \n¿tZißƒ tcJ-

s∏SpØp∂p. {]h¿Ø\ßfpsS {Iaw ^vtfm sse\pIƒ D]tbmKn®v IrXyambn

ASbmfs∏SpØpIbpw sNøp-∂p.

v̂tfm®m¿´ns‚ KpWßƒ

t{]m{Kmw Bkq{XWØn¬ ]e-co-Xn-I-fnepw ̂ vtfm®m¿´pIƒ KpW-{]-Z-ß-fmWv.

Nn{Xw 4.5 BsIXpIbpw icmicnbpw
ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

A, B, C C≥]p v́
sNøpI

S= A+B+C

Avg= S/3

 S, Avg {]n‚v sNøpI

Ah-km-\n-∏n-°pI



4. t{]m{Kmans‚ XXzßfpw {]iv\]cnlmchpw

139

H∂mw h¿j Iºyq-´¿ kb≥kv

$ anI®  Bibhn\nabw : ̂ vtfm®m¿ v́ Hcp t{]m{Kmans‚ Nn{Xcq]Ønep≈ kqNIw,
BbXn\m¬ Hcp t{]m{Kma¿°v as‰mcp t{]m{Kmadn\v t{]m{Kmans‚ bp‡n ̂ vtfm®m¿ v́
D]tbmKn®v hniZoIcn®p sImSp°p∂Xv t{]m{Kmw hniZocn°p∂Xnt\°mƒ
Ffp∏amWv.

$ ^e{]Zamb hniIe\w : t{]m{Kmanse hnhn[ L´ßƒ IrXyambn ̂ vtfm®m¿´n¬
{]Xn]mZn®ncn°p∂Xn\m¬,t{]m{Kmans\ ̂ e{]Zambn hniIe\w sNøm≥ ̂ vtfm®m¿ v́
klmbn°p∂p.

$ ^e{]Zamb ka\zbw : t{]m{Kmans\ hnhn[ LSIßfmbn Xncn°pIbpw Ah
Hmtcm∂ns‚bpw ]cnlmcw ^vtfm®m¿´pIfmbn {]tXyIw {]tXy-I-ambn Xbmdm-
°pIbpw sNbv-Xm¬,Ahsb F√mw Iq´n tbmPn∏n®p samØØnep≈ knÃØns‚
cq]tcJ \ap°v Xbmdm°mhp∂XmWv.

$ ^e{]Zamb tImUnMv : ̂ vtfm®m¿ v́ Xømdm°n Ign™m¬ t{]m{Kma¿°p A\p_‘
t{]m{Kmw Xømdm°m≥ Ffp∏amWv, Fs¥∂m¬ ̂ vtfm®m¿ v́ t{]m{Kmans‚ Hcp tcJm
Nn{Xambn {]h¿Øn°p∂p. t{]m{Kmans‚ XpS°w apXep≈ F√m L´ßfneqsSbpw
IS∂p t]mbn ,H∂v t]mepw hn´pt]mImsX Ahkm\w hscbpw FØnt®cphm\p≈

Hcp klmbnbmbn CXv h¿Øn°p∂p.

^vtfm®m¿´ns‚ ]cnanXnIƒ

v̂tfm®m¿´pIƒ°v CØcØnep≈ KpWßƒ FSpØp ]dbmsa¶nepw ,Nne ]cnanXnIfpw
Ahbv°p≠v.

$ DNnXamb Nn”ßfpw kvt]kpw \¬Inbp≈ ̂ vtfm®m¿ v́ \n¿amWw kabw sNehgn®p
sNtø≠Xpw ITn\m[zm\w  BhiyambXpamWv-, {]tXyIn®pw k¶o¿Æamb
A¬tKmcnXßƒ BsW¶n¬.

$ A¬tKmcnXØns‚  bp‡nbnep≈ hfscs®dnb am‰Øn\pt]mepw ]pXnb
v̂tfm®m¿ v́ Bhiyambn hcp∂p.

$ ^vtfm®m¿´n¬ Dƒs∏SptØ≠ hniZimwißsf ]‰n hniZoIcn°p∂ Hcp
XcØnep≈ am\Zfißfpw \nehnen√.

hnhn[ {]iv\ßƒ ]cnlcn°p∂Xn\p≈ A¬tKmcnXßfpw ^vtfm®m¿´pIfpw \ap°v

hnIkn∏n°mw.

DZmlcWw 4.2: Hcp NXpcØns‚ hnkvXo¿Whpw Np‰fhpw Is≠ØpI

NXpcØns‚ \ofhpw hoXnbpw e`yambm¬ Cu {]iv\w \ap°p ]cnlcn°mw. Xmsg

]dbp∂ kahmIyw CXn\v th≠n D]tbmKn°mhp∂XmWv.

 Np‰fhv = 2 x (\ofw + hoXn), hnkvXo¿Ww = (\ofw x hoXn).

L, B F∂o thcnb_nfpIƒ \ofw hoXn F∂n kqNn∏n°m\pw P, A F∂o thcnb_nfpIƒ

hnkvXo¿Ww, Np‰fhv F∂nh kqNn∏n°m\pw D]tbmKn°p∂p F∂ncn°s´

L´w 1 : XpSßpI

L´w 2 : L , B C≥]p´mbn kzoIcn°pI
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L´w 3 : P = 2 *(L +B )

L´w 4 : A = L *B

L´w 5 : P ,A  {]n≥dv sNøpI.

L´w 6. Ahkm\n∏n°pI.

Nn{Xw 4 .6  ¬ CXn\p≈ ̂ vtfm®m¿ v́ \¬Inbncn°p∂p.

DZml-cWw 4.1 epw 4.2 epw hnIkn∏ns®SpØncn°p∂ A¬tKm-cn-
Xßƒ°v Hmtcm∂nepw Bdp hoXw \n¿tZißfmWp≈Xv. Nn{Xw
4.7 ¬ ImWn®ncn°p∂Xv t]mse Cu c≠p kµ¿`-ßfnepw \n¿-
tZißƒ Hmtcm∂pw A\p{Iaamb coXnbnemWv  {]h¿Øn-°pI.
\n¿tZißfpsS {]h¿Ø\{IasØ \nb{¥WKXn (Flow of Cotnrol)

F∂v ]dbp∂p. A{]Imcw apIfn¬∏d™ c≠v A¬tKmcnXßfpw
A\p{Iaamb \nb-{¥W KXnbmWv ]n¥pScp∂sX∂p \ap°v ]dbm-
hp∂XmWv.

Nn{Xw 4.7 A\p{Iaamb \nb{¥W KXn

sk°‚pIfmbn kabw C≥]p´v Bbn kzoIcn®v Hr:min:Sec cq]Øn¬

e`n°phm\p≈ A¬tKmcnXhpw ^vtfm®m¿´pw hnIkn∏n°pI.

(DZmlcWØn\v 3700  F∂v C≥]p´v \¬Inbm¬ 1 Hr : 1 Min : 40 sec F∂

Hu´v]p´v  e`n°Ww)
\ap°v sNømw

 DZmlcWw 4.3 c≠p hnZym¿YnIfn¬ Dbcw IqSnb BfpsS Dbcw Is≠ØpI

ChnsS,c≠p hnZym¿∞nIfpsS DbcsØ {]Xn\n[oIcn°p∂ c≠p kwJyIƒ C≥]p´v

Bbn kzoIcnt°≠-XmWv. Ahbnse henb kwJybmWv DØcambn´p ]cnKWn°pI.

CXn\mbn Cu kwJyIsf XmcXayw sNtø≠Xps≠∂p \ap°-dn-bm-hp∂XmWv.

A¬tKmcnXw Xmsg \¬Inbn-cn°p∂p.

L´w 1 : XpSßpI

L´w 2 : H1 ,H2  C≥]p´v Bbn kzoIcn°pI

L´w 3 : AYhm H1 >H2 BsW¶n¬

L´w 4 : H1 {]n‚ v sNøpI

L´w 5 : As√¶n¬

L´w 6 : H2 {]n‚ v sNøpI

L´w 7 : ]cntim[\ Ahkm\n°p∂p

L´w 8  : Ahkm\n∏n°pI

Cu A¬tKmcnXØns‚ ^vtfm®m¿´v Nn{Xw 4.8 ¬ \¬Inbncn°p∂p. Xocpam\ßƒ

ssIsIm≈m\p≈ kt¶Xw D]tbmKs]Sp-Øp∂ Hcp A¬tKmcnXamWnXv. L´w 3 ¬ Hcp

{]kvXm-h\ 1 {]kvXm-h\ 2 {]kvXmh\ 3 {]kvXm-h\ N

Nn{Xw 4.6  hnkvXo¿Ww Np‰fhv
ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

L, B C≥]p´v sNøpI

P = 2*(L+B)

A = L* B

 P, A{]n‚v sNøpI

Ah-km-\n-∏n-°pI
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\n_‘\ ]cntim[n°p∂p. H1 ,H2 F∂n-

hbpsS  hneIfpsS ASnÿm\Øn¬ AXn-

s‚ DØcw Xo¿®bmbpw icn As√¶n¬

sX‰v F∂mbncn°pw. Xocpam\w ssIs°m-

≈p∂Xv Cu \n_‘\bpsS DØcØns\

ASnÿm\ambn´mbncn°pw. DØcw icn

F∂msW¶n¬ L´w 4 {]h¿Øn°pw As√-

¶n¬ L´w 6 BWv {]h¿Øn°pI. ChnsS

Hcp \n_‘\bpsS ASnÿm\Øn¬ c≠p

{]kvXmh\Ifn¬ GsX¶nepw H∂mWv

(L´w 4 As√¶n¬ L´w 6) {]h¿Ø\-Øn-

\mbn Xncs™Sp-°s∏SpI. L´w 3 ¬ t{]m-

{Kmw c≠p imJIfmbn ]ncnbp∂p. AXm-bXv

{]iv\w ]cnlcn°p∂Xn\v th≠n Cu

A¬tKmcnXw Hcp Xncs™Sp°¬ LS\

D]tbmKs∏Sp-Øp∂p. Nn{Xw 4.9 ¬ ImWn-

®ncn°p∂Xv t]mse \n_‘\bpsS DØc-

Øn\\p-kcn®p {]h¿Ø\Øns‚ KXn c≠n¬ GsX¶nepw Hcp  {]kvXmh\bnte°v

hnLSn®p t]mIp∂p.

Xncs™Sp°¬ \n¿ΩnXnbpsS {]h¿Ø\w Nn{Xw 4 .1

0 ¬ sImSpØncn°p∂p. \nb{¥W KXn \n_‘\-

bnte°p hcnIbpw \n_‘\ icn As√¶n¬ sX‰v F∂v

hnebncpØs∏SpIbpw  sNøp∂p. \n_‘\bpsS  ̂ ew

icn F∂msW¶n¬, icnbmbm¬ {]h¿Ønt°≠

\n¿tZißfpsS Iq´w \S∏nem°pIbpw, sX‰mbm¬

{]h¿-Øn-t°≠ \n¿tZißfpsS Iq´sØ Hgnhm-°p-

Ibpw sNøp∂p. \n_‘\bpsS ̂ ew sX‰v BsW¶n¬

sX‰mbm¬ {]h¿Ønt°≠ \n¿tZißfpsS Iq´w \S∏n-

em°pIbpw icnbmbm¬ {]h¿Øn-t°≠ \n¿tZ-i-

ßfpsS Iq´msØ Hgnhm°pIbpw sNøp∂p. C\n \ap°v

as‰mcp {]iv-\w ]cnlcn°mw.

Nn{Xw 4.8 Db¿∂ hne ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

L, B C≥]p´v sNøpI

Ah-km-\n∏n°pI

AsX (yes)

-A√ (No)

H1>H2 BtWm? H1{]n‚ v sNøpI

H2{]n‚ v sNøpI

Nn{Xw 4.10 Xncs™Sp°ens‚ ̂ vtfm®m¿´v

hyhÿ

sX‰m-sW-¶n¬
{]h¿Øn-t°-≠Xv

AsX
(yes) icnbmsW-¶n¬

{]h¿Øn-t°-≠Xv

AsX
(yes)

 Nn{Xw 4.9 Xncs™Sp°¬ LS\

hyhÿ

{]kvXm-h\ 1

{]kvXm-h\ 2

{]kvXmh\ 3

icn

sX‰v
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DZmlcWw 4.4 : 3 bqWn‰v sSÃpIfn¬ e`n® kv-tImdpIƒ C≥]p v́ sNbvX G‰hpw

Db¿∂ kvtIm¿ Is≠ØpI

ChnsS kvtImdpIƒ kqNn∏n°p∂Xn\p th≠n aq∂p kwJyIƒ \¬IpIbpw Ahbn¬

G‰hpw henb kwJy I≠p]nSn°pIbpw sNøp∂p. CXns‚ A¬tKmcnXw Xmsg

sImSpØncn°p∂p. Nn{Xw 4.11 ¬ ̂ vtfm®m¿ v́ {]Z¿in∏n®ncn°p∂p.

L´w 1 : Bcw`n°pI

L´w 2 : M 1, M 2 , M 3 F∂o kwJyIƒ C≥]p v́

Bcw-̀ n-°pI

sNøpI .

L´w 3 : AYhm M 1 > M 2 Dw M 1 > M 3

BsW¶n¬

L´w 4 : M 1 {]n‚ v sNøpI

L´w 5 : As√¶n¬  M 2 >M 3

BsW¶n¬

L´w 6 : M 2 {]n‚ v sNøpI

L´w 7 : As√¶n¬

L´w 8 : M 3 {]n≥dv sNøpI.

L´w 9 : hyhÿm ]cntim[\bpsS Ahkm\w

L´w 10 : Ahkm\n∏n°pI

hyXykvXamb \n_‘\IfpsS ASnÿm\Øn¬

A¬tKmcnXØn¬ H∂ne[nIw Xnc-s™-Sp-°¬

\n¿an-X-Iƒ D]tbm-Kn°p∂p. ChnsS hyXykvXamb

aq∂p {]hrØn-Iƒ \¬Inbncn°p∂p. F∂m¬ Ahbn¬ H∂v am{Xta {]h¿ØnI-

amIpIbp≈q. {i≤nt°≠ as‰mcp hkvXpX, ChnsS BZysØ \n_‘\bn¬ c≠p Xmc-

Xayßƒ ASßnbncn°p∂p F∂XmWv. CØcw \n_‘\Iƒ kwbp‡ \n_‘\Iƒ

(Compound conditions) F∂v ]dbp∂p.

1. X∂ncn°p∂ kwJy H‰bmtWm Cc´bmtWm F∂v ]cntim[n-°m\p≈
A¬tKmcnXw Xbmdm°pI. ^vtfm®m¿´v hcbv°pI.

2. ZnhksØ kqNn∏n°p∂ kwJy C≥]p´v Bbn \¬Inbm¬ ZnhkØns‚
t]cv {]Z¿in∏n°m\p≈ A¬tKmcnXhpw ^vtfm®m¿´pw Xbmdm°pI.
(DZmlcWØn\v 1 C≥]p´v \¬Inbm¬ Hu´v]p´v Sunday F∂mbncn-
°Ww. AYhm 2 BWv C≥]ps´¶n¬ Hu´v]p´v Monday F∂mbncn°Ww.
1 apX¬ 7 hscbp≈ kwJy A√ C≥]ps´¶n¬ "INVALID DATA" F∂m-
bncnt°≠XmWv.

3. ]Ømw XcØnse aqey\n¿Wb hyhÿbpsS ASnÿm\Øn¬ Hcp
kvtIm¿ (]camh[n 100) kzoIcn®p t{KUv ImWm\p≈ A¬tKmcnXw
Xbmdm°pI.

\ap°v sNømw

Nn{Xw 4.11 aq∂v kwJyIfn¬ G‰hpw
henb kwJy ImWm\p≈ ̂ vtfm®m¿ v́

Bcw-̀ n-°pI

M1, M2, M3 C≥]p´v
sNøpI

Ah-km-\n∏n°pI

M3 {]n‚v
sNøpI

Bcw-̀ n-°pI M2 {]n‚v
sNøpI

M1 {]n‚v
sNøpI

M1>M2
Dw M1>M3

BtWm

AsX (yes)

AsX (yes)

-A√ (No)

-A√ (No)
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Hcp {]hrØn Xs∂ Bh¿Øn®p \n¿hlnt°≠ Hcp kmlNcyw ]cnKWn°pI.

DZmlcWØn\v BZysØ 100 FÆ¬ kwJyIƒ {]n≥dv sNøWsa∂ncn°s´ Fßs\-

bmWv \ap°Xv sNøm≥ km[n°pI?\ap°dnbmw BZysØ kwJy 1 BWv .AXv {]n‚ v

sNtø≠XmWv.BZysØ kwJytbmSv 1 Iq´nbm¬ ASpØ kwJy e`n°p∂p. AXpw {]n‚ v

sNøWw. CXn¬ \n∂v Hcp Imcyw hy‡amWv, kwJy {]n≥dv sNøpI kwJytbmSp 1 Iq´pI

F∂o {]hrØnIƒ Bh¿Øn®v- sNtø≠hbmWv. Ahkm\sØ kwJy {]n≥dv sNbvXp

Ign™m¬ {]h¿Ø\w Ahkm\n∏nt°≠XmWv .CXn\p th≠nbp≈ Hcp A¬tKmcnXw

\ap°v Xbmdm°mw.

 DZmlcWw 4.5: 1 apX¬ 100 hscbp≈ kwJyIƒ {]n‚ v sNøm≥

L´w 1 : Bcw-̀ n-°pI

L´w 2 : N =1

L´w 3 : N {]n‚ v sNøpI

L´w 4 : N =N + 1

L´w 5 : AYhm N <=100 BsW¶n¬

L´w 3 te°v t]mIpI

L´w 6 : Ahkm\n∏n°pI

DZmlcWw 4.5¬ sImSpØncn°p∂ A¬tKmcnXØn¬ L´w

5 ¬ Hcp hyhÿ ]cntim[n°p∂p. AYhm hyhÿ

icnbmsW¶n¬ \nb{¥W KXn L´w 3 te°v Xncn®p

t]mIp∂p.AXp ImcWw hyhÿ icnbmbncn°p∂Xp hsc

L´w 3 ,L´w 4 ,L´w 5 F∂nh Bh¿Øn®p {]h¿Øn®p

sIm≠ncn°pw.ChnsS Hcp eq∏v cq]w sIm≠Xmbn \ap°v

]dbmw.L´w 3 ,4,5 F∂nh tN¿∂XmWv B eq∏v.hyhÿ

sX‰mIptºmƒ am{Xsa \nb{¥Ww eq∏n\p ]pdtØ°p

hcpIbp≈q.Cu A¬tKmcnXØns‚ ̂ vtfm®m¿ v́ Nn{Xw 4.12

¬ ImWn®ncn°p∂p.

apIfn¬∏d™ A¬tKmcnXsØ Xmsg ]dbpw {]Imcw eLqIcn°mw

L´w 1 : Bcw-̀ n-°pI

L´w 2 : N = 1

L´w 3 : N <100 Bbncn°p∂Xv hsc L´w 4 Dw 5 Dw Bh¿Øn°pI

L´w 4 : N {]n‚ v sNøpI

L´w 5 : N = N + 1

L´w 6 : Ahkm\n∏n°pI

Nn{Xw 4.12 1 apX¬ 100 hscbp≈
kwJyIƒ {]n‚v sNøm\p≈

^vtfm®m¿´v

-A√ (No)

Bcw-̀ n-°pI

N {]n‚v sNøpI

N<=100
BtWm

Ah-km-\n-∏n-°pI

AsX (yes)
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L´w 3 ¬ "Bh¿Øn°pI', "Bbncn°p∂Xv hsc' apX-

emb hm°pIƒ eq∏v \n¿Ωn°m≥ D]tbmKn°p∂p. Bh¿-

Øn®p {]h¿Ønt°≠ {]kvXmh\Iƒ "Bh¿Øn°pI'

F∂ hm°ns‚ IqsS {]kvXmhn°p-Ibpw ]cntim-[n-

t°≠ hyhÿ "Bbncn°p∂Xv hsc' F∂ hm°ns‚

IqsSbpw \¬Ip∂p. A¬tKmcnXw hyXykvXam-bncn-

°p∂Xv t]mse Nn{Xw 4.13 ¬ ImWn®ncn°p∂ ^vtfm-

®m¿´pw Aev]w hyXykvX-ambncn°pw. Nn{Xw 4.14 ¬

eq∏ns‚ {]h¿Ø\ ssien ImWn®ncn°p∂p.

Nn{Xw 4 .14 eq∏nwKv \n¿anXn

Hcp eq∏n\p \mev LSIßƒ D≠v. kzm`mhnIambpw

Ahbn¬ H∂v hyhÿ (Condition) Xs∂. hyhÿ

\¬Ip∂Xn\p  th≠n Hcp thcnb_nsf¶nepw D]tbmKn-

°Ww F∂p \ap-°-dnbmw. CXns\ eq∏v \nb{¥W thcn-

b_nƒ F∂v hnfn°mw. hyhÿ ]cntim[n-°p∂-Xn\v

apºv eq∏v \nb{¥W thcnb_nfn\v Hcp hne e`yam-t°-

≠XmWv. C≥]p v́ As√¶n¬ hne \¬I¬ (Assignment)

hgn CXv km[yamIp∂XmWv. AØcØnep≈ \n¿tZ-

ißsf eq∏ns‚  {]mcw` hne \¬I¬ \n¿tZißƒ

(Initialization Instructions) F∂v ]dbp∂p. ]cnjvIcW

\n¿tZiw (Update Instruction) F∂ aq∂masØ LSIamWv

eq∏v \nb{¥W thcnb_nfns‚ hne am‰p∂Xv. CXv hfsc

AXymhiyamWv. Fs¥∂m¬ ]cnjvIcW \n¿tZiw

Cs√¶n¬  eq∏ns‚ {]h¿Ø\w Hcn°epw Ahkm\n-

°n√. Bh¿Øn®p {]h¿Ønt°≠ Hcp Iq´w \n¿tZi-

ßfmWv eq∏ns‚ N´°qSv (Body of the Loop) F∂ \memasØ

LSIw. Nn{Xw 4.15 ¬ ImWn®ncn°p∂ ̂ vtfm®m¿ v́ eq∏nMv-

LS\ hy‡-am°p∂p.

hyhÿ

{]kvXm-h\

sX‰v

icn
Nn{Xw 4.13 1 apX¬ 100 hscbp≈

kwJyIƒ {]n≥dv sNøm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

AsX (yes)

Ah-km-\n-∏n-°pI

-A√ (No)

N {]n‚v sNøpI

N<=100
BtWm

Nn{Xw 4.15 eq∏nßn\p≈
^vtfm®m¿´v

{]mwcw` hne \¬I¬

hyhÿ

eq∏ns‚ N´-°qSv

-A√ (No)

AsX (yes)

]cn-jv°-cW \n¿tZiw
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{]cmcw` hne \¬I¬ \n¿tZiamWv BZyw {]h¿Øn°pI. tijw hyhÿ ]cntim[n-

°p∂p. hyhÿ icnbmsW¶n¬ eq∏ns‚ N´°qSpw XpS¿∂v ]cnjvIcW \n¿tZihpw

{]h¿Øn°p∂p. ]cnjvIcW \n¿tZiw {]h¿Øn®p Ign™m¬ ho≠pw hyhÿ ]cntim-

[n°p∂p. hyhÿ sX‰mIp∂Xv hsc Cu {]{Inb XpScp∂p. eq∏ns‚ N´°qSv {]mh¿ØnI-

amIp∂Xn\p apºv hyhÿ ]cntim[n°p∂ eq∏ns\ BKa\ \nb{¥nX eq∏v  (entry

cotnrolled Loop ) F∂v hnfn°p∂p. as‰mcp coXnbnep≈ eq∏nwKv \n¿ΩnXnbpw \nehnep≠v.

AXn¬ eq∏ns‚ N´°qSpw ]cnjvIcW \n¿tZihpw {]h¿Øn®p Ign™ tijw am{Xta

hyhÿ ]cntim[n°pIbp≈p. CØcØnep≈ eq∏ns\ \n¿Ka\ \nb{¥nX eq∏v (Exit

Cotnrolled  Loop) F∂v hnfn°p∂p.

 DZmlcWw 4.6: BZysØ N FÆ¬

kwJyIfpsS XpI Is≠ØpI

ChnsS N s‚ hne \Ωƒ C≥]p v́ Bbn \¬Ip∂p.

1 apX¬ N hscbp≈ kwJyIfpsS XpI

I≠p]nSnt°≠XmWv. XpI kw`cn°p∂Xn\mbn 'S'

F∂ thcnb_nfmsW∂ncn°s´, Nn{Xw 4.16 ¬  Cu

A¬tKmcnXØn≥sd ̂ vtfm®m¿ v́ ImWn®ncn°p∂p.

L´w 1 : XpSßpI

L´w 2 : N te°v hne C≥]p v́ Bbn kzoIcn°pI

L´w 3 : A=1 ,S=0

L´w 4 : (A<=N) Bbncn°p∂Xv hsc L´w

5 Dw 6 Dw Bh¿Øn°pI

L´w 5 : S =S +A

L´w 6 : A =A +1

L´w 7 : S {]n‚ v sNøpI.

L´w 8 : Ahkm\n∏n°pI

Cu A¬tKmcnXw Hcp BKa\ \nb{¥nX eq∏v

D]tbmKn°p∂p. ASpØ DZmlcWØn¬ {]iv\

]cnlmcØn\mbn Hcp \n¿Ka\ \nb{¥nX eq∏v

D]tbmKn°p∂ A¬tKmcnXw ImWmw.

Nn{Xw 4.16 BZysØ N FÆ¬ kwJyIfpsS
BsIØpI ImWm\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

S {]n‚v sNøpI

AsX (yes)

-A√ (No)
A<=N
BtWm?

N C≥]p´v sNøpI

Ah-km-\n-∏n-°pI
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DZmlcWw 4.7 : X∂ncn°p∂ kwJybpsS BZysØ

10 KpWnXßƒ Is≠ØpI

L´w 1 : XpSßpI

L´w 2 : N C≥]p v́ Bbn kzoIcn°pI

L´w 3 : A=1

L´w 4 : M =A  x N

L´w 5 : M {]n‚ v  sNøpI

L´w 6 : A=A+1

L´w 7 : (A<=10) Bbncn°p∂Xv hsc L´w

4 apX¬ 5 hsc Bh¿Øn°pI

L´w 8 : Ahkm\n∏n°pI

Cu A¬tKmcnXØn\v A\pkrXamb ^vtfm®m¿´v

Nn{Xw 4.17 ¬ \¬Inbncn°p∂p. ChnsS eq∏v N´°qSv

{]h¿Øn® tijw am{Xw ]cntim[n°s∏Sp∂ Hcp

hyhÿ ASßnb Hcp eq∏v D]tbmKn®ncn°p∂p.

BKa\ \nb{¥nX eq∏pw \n¿Ka\ \nb{¥nX eq∏pw

XΩnep≈ XmcXayw ]´nI 4.1 ¬ ImWn®ncn°p∂p.

]T\ {]h¿Ø\ßfpsS ̀ mKambn \¬Inbncn°p∂ {]iv\]cnlmcØn\p≈ A¬tKmcnX-

ßfpw ̂ vtfm®m¿´pw D]tbmKn®v \ap°v ]cnioen°mw

BKa\ \nb{¥nX eq∏v

$ eq∏v N´°qSv {]mh¿ØnIam°p∂Xn\p apºv

hyhÿ ]cntim[n°p∂p

$ eq∏v N´°qSv Hcn°¬ t]mepw {]h¿Øn®n√

F∂v hcmw

$ eq∏v N´°qSv {]mh¿ØnIam°p∂Xn¬ \n∂pw

Hgnhm°Wsa¶n¬ CXv D]tbmKn°p∂p.

\n¿Ka\ \nb{¥nX eq∏v

$ eq∏v N´°qSv {]mh¿ØnIam°nbXn\v tijw

hyhÿ ]cntim[n°p∂p

$ eq∏v N´°qSv Ipd™Xv Hcp XhW F¶nepw

\n¿_‘ambpw {]h¿Øn®ncn°pw

$ N´°qSns‚ km[mcW \nebnep≈

{]h¿Ø\w Dd∏phcpØWsa¶n¬

D]tbmKn°p∂p

]´nI 4.1: eq∏pIfpsS XmcXayw

Nn{Xw 4.17  X∂ncn°p∂ kwJybpsS
BZysØ 10 KpWnXßƒ

I≠p]nSn°m\p≈ ̂ vtfm®m¿´v

Bcw-̀ n-°pI

Ah-km-\n-∏n-°pI

N C≥]p´v sNøpI

M {]n‚v sNøpI

A<=10
BtWm?

-A√ (No)

AsX (yes)
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4.3.3 t{]m{Kmw tImUv Xbmdm°¬ (Coding the Program)

A¬tKmcnXhpw ̂ vtfm®m¿´pw cq]I¬]\ sNbvXp Ign™m¬ t{]m{KmanMns‚ ASpØ
]Sn \n¿tZißƒ kq£vahpw kw£n]vXhpamb {]XoIßƒ D]tbmKn®v BhnjvIcn°pI
F∂XmWv. AXmbXv \n¿tZißƒ t{]m{KmanMv ̀ mjbn¬ BhnjvIcn°p∂p. {]iv\ ]cnlm-
c-Øn\v th≠n CØcw t{]m{Kmw \n¿tZißƒ FgpXp∂Xns\bmWv tImUnMv F∂v
]dbp∂Xv. Iºyq´dn¬ tImUv FgpXp∂Xn\mbn sSIvÃv FUn‰¿ t{]m{KmapIƒ e`yamWv.

Bibhn\nabØn\p≈ Hcp kwhn[m\amWv ̀ mj. Cw•ojv aebmfw apXemb kzm`mhnI
`mjIƒ D]tbmKn®v \mw \ΩpsS Bibßfpw hnImcßfpw ]ckv]cw ]¶phbv°p∂p .

AXv t]mse D]tbm‡mhn\pw Iºyq´dn\pw CSbn¬ Bibhn\nabw \SØm≥ t{]m{KmanMv
`mj D]tbmKn°p∂p. Iºyq´¿ t{]m{Kmw FgpXp∂ hy‡n°v
Iw]yq´dn\p a\ nemIp∂ `mjbpw ]cnNnXambncn°Ww. a\p-
jy¿°v a\ nem°m\pw D]tbmKn°m\pw _p≤nap´p≈ Zzbm¶ ̀ mj
(BInary Language) am{Xta Iºyq´dn\v AdnbpIbp≈q F∂Xv \Ωƒ
t\csØ I≠XmWv. AXn\m¬ A[ymbw aq∂n¬ ]Tn®Xp t]mse
Cw•ojv ̀ mjbv°v kam\ambXpw a\pjy¿°v klrZbambXpamb
Db¿∂Xe ̀ mj (High Level Language) (HLL) \ap°v D]tbmKn-°m-
hp∂XmWv. Db¿∂Xe ̀ mjbn¬ FgpXnbn-cn°p∂ t{]m{KmapIsf
b{¥ `mjbnte°p hnh¿Ø\w As√¶n¬ samgnam‰w sNøm≥

emwtKzPv t{]mk ¿ D]tbmKn°p∂p. Db¿∂Xe ̀ mjbn¬ FgpXnbncn°p∂ t{]m{Kmw,
tkmgvkv tImUv (Source Code) F∂dnbs∏Sp∂p.

Hcp t{]m{Kma¿ BIWsa¶n¬ t{]m{Kmanse \n¿tZißƒ Bhnjv-°cn°p∂Xn\p

th≠nbp≈ t_knIv (BASIC), tImt_mƒ (COBOL), ]mkvI¬ (PASCAL), C++ XpSßnb

Db¿∂Xe ̀ mjIfn¬ GXnse¶nepw H∂n¬ ss\]pWyw ssIhcnt°≠XmWv. t{]m{Km-

apIƒ Xbmdm°p∂Xn\v th≠n Hmtcm t{]m{KmanMv ̀ mjbpw AXnt‚Xmb A£c-ameIfpw

(Charecter Set), i–tImißfpw (Voccabulary), hymIcWßfpw (Grammar) (\ap°Xns\ hmIy-

L-S\ (Syntax) F∂v hnfn°mw) D≠mbncn°pw.

Xmsg ]dbp∂ {]iv\ßƒ°p th≠n A¬tKmcnXhpw ^vtfm®m¿´pw

Xbmdm°pI

1. 100 ¬ Xmsgbp≈ F√m Cc´ kwJyIfpw AhtcmlW {IaØn¬ {]n‚ v

sNøpI

2. 100 \pw 200 \pw CSbnep≈ H‰ kwJyIfpsS XpI I≠p]nSn°pI

3. X∂ncn°p∂ kwJybpsS KpW\∏´nI {]n≥dv sNøpI

4. Hcp kwJybpsS ̂ mtŒmdnb¬ (FACTORIAL) I≠p]nSn°pI

5. Hcp kwJy C≥]p´v sNbvXv Ahn`mPy kwJybmtWm F∂v

]cntim[n°pI

\ap°v sNømw
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Cu ̀ mj D]tbmKn®v t{]m{Kmw Xømdm°n Ign™m¬ AXv Hcp ̂ ben¬ (tkmgvkv ̂ b¬)

kq£n°pIbpw t{]m{KmanMns‚ ASpØ L´Ønte°v IS°pIbpw sNøp∂p.

4.3.4 ]cn`mj (Translation)

tkmgvkv tImUv hnIkn∏n°p∂Xn\mbn `mj Xncs™Sp°ptºmƒ D]tbmKn°p∂

Um‰bpsS Afhv, {]h¿Ø\Øns‚ k¶o¿ÆX, ̂ bepIfpsS D]tbmKw apXemb Nne

am\Zfißƒ ]cnKWnt°≠Xp≠v. t{]m{KmanMv ̀ mj Xncs™Sp°pIbpw tkmgvkv tImUv

Xømdm°pIbpw sNbvXp Ign™m¬ AXns\  emwtKzPv t{]msk dn≥sd klmbtØmsS

]cn`mj sNtb≠XmWv. Db¿∂Xe ̀ mjbn¬ FgpXs∏´ncn°p∂ t{]m{Kmans\ AXn\p

Xpeyamb b{¥`mjm ]Xn∏nte°p cq]t`Zw hcpØp∂ {]{InbbmWv ]cn`mj (Translation).

Iwss]e¿ As√¶n¬ C≥sd¿s{]‰¿ CXn\mbn D]tbmKn°p∂p. t{]m{Kmanep≈ kn‚mIvkv

FddpIƒ (Syntax Error)  Cu L´Øn¬ ZriyamIp∂p. tkmgvkv tImUv ASßnb ̂ b¬

Xpd∂p Cu sX‰pIƒ XncptØ≠XmWv. AXn\p tijw tkmgvkv tImUv ho≠pw Iss_¬

sNøm-\mbn (]cǹ mj) \¬Ip∂p. "No Errors or Warnings" As√¶n¬ "Sucessfull Compilation"

F∂ ktµiw e`n°p∂Xv hsc Cu {]{Inb XpS¿∂v sIm≠ncn°pw. ]q¿Wambpw

b{¥`mjbnse \n¿tZißƒ ASßnb t{]m{Kmw \ap°nt∏mƒ e`yamIp∂p.tkmgvkv

tImUn≥sd Cu ]Xn∏v H_vPIv‰v tImUv (Object Code) F∂v Adnbs∏Sp∂p. Iwss]e¿

Xs∂ Cu H_vPIv‰v tImUns\ as‰mcp Hcp ̂ ben¬  kq£n°pIbpw sNøp∂p

Cßs\ H_vPIv‰v tImUv e`n®p Ign™m¬ t{]m{Kmw D]tbmKn°p∂nStØmfw Imew

Cu tImUv B  Iºyq´dn¬ Xs∂ D≠mbncnt°≠XmWv.

4.3.5 Uo_§nMv (Debugging)

t{]m{Kmanßnep≈ sX‰pIƒ Is≠ØpIbpw Ah XncpØpIbpw sNøp∂ L´amWv

Uo_§nMv.a\pjy¿ Iºyq´dpIsf t{]m{Kmw sNøp∂nStØmfw Imew t{]m{KmapIfn¬

sX‰pIƒ kw`hn°mw. t{]m{Kmanßnep≈ sX‰pIsf "_§v-' F∂v ]dbp∂p.sX‰pIƒ

I≠p]nSn°pIbpw XncpØpIbpw sNøp∂ {]{Inbsb "Uo_§nMv' F∂v hnfn°p∂p.

s]mXpsh t{]m{KmanMn¬ c≠p XcØnep≈ sX‰pIfmWv h∂pIqSpI -kn‚mIvkv FddpIfpw

temPn°¬ sX‰pIfpw. t{]m{KmanMv `mjbpsS \nbaßƒ As√¶n¬ hmIy-L-S\

]men°mØXp sIm≠v kw`hn°p∂ sX‰pIsfbmWv kn‚mIvkv Fd¿ F∂v hnfn°p∂Xv.

sX‰mb Nn”ßƒ D]tbmKn°pI, sX‰mb hmIy{]tbmKw, \n¿hNn°s∏SmØ ]ZßfpsS

D]tbmKw, \nbahncp≤amb hmIycN\ As√¶n¬ ]ZßfpsS D]tbmKw apXemb

Nn{Xw 4.18 ]cn`mjm {]h¿Ø\w

tkmgvkv tImUv ]cn-̀ mj H_vPIv‰v tImUv
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ImcWßƒ sIm≠mWv km[mcW AØcw sX‰pIƒ kw`hn°pI. ]cn`mj°p th≠n

t{]m{Kmw \¬In Ign™m¬ Xs∂ emwtKzPv s{]mk dpIƒ kn≥‰mIvkv sX‰pIƒ

Is≠Øp∂p. sX‰pIƒ kw`hn®ncn°p∂ {]kvXmh\IfpsS sse≥ \ºdpIƒ AXn-

t\msSm∏w kw`hn®n-cn°p∂ sX‰ns\ Ipdn®p≈ kqN\Ifpw Ah \¬Ip-∂p. Fd¿

sat PpIfmbn {]Z¿in∏n°p∂p. C≥‰¿s{]‰dpIfpsS  ImcyØn¬, {]h¿Ø\ L´ØnemWv

kn≥‰mIvkv sX‰pIƒ I≠p]nSn®v {]Z¿in-∏n°p-∂-Xv. Uo_§nMv {]{Inb°mbn th≠n hcp∂

kabhpw ]cn{iahpamWv Hcp t{]m{KmanMv ̀ mj D]tbmKn°p∂Xn¬ t{]m{Kma¿°p≈ {]m]vXn

F{XtØmfap≠v F∂v Xocpam\n°p∂Xv. F√m kn≥‰mIvkv sX‰pIfpw XncpØn°gn™m¬

am{Xta H_vPIv‰v t{]m{Kmw \n¿Ωn°s∏SpIbp≈p.

t{]m{KmanMv bp‡nbpsS Bkq{XWØnep≈ A]mIXIƒ ImcWamWv temPn°¬ Fd¿

F∂v t]cp≈ c≠masØ Xcw sX‰pIƒ kw`hn°p∂Xv.kn≥‰mIvkv FddpIƒ Cs√¶n¬

emwtKzPv s{]mk dpIƒ hnPbIcambn tkmgvkv tImUns\ ]cn`mjs∏SpØp∂p.

t{]m{Kmans‚ {]h¿Ø\ L´Øn¬ Iºyq´¿, t{]m{Kmw \n¿tZißƒ ]n¥pScpIbpw Ah°v

A\pkrXamb Hu v́]p v́ \¬IpIbpw sNøp∂p.]s£ Cu Hu v́]p v́ icnbmbncn-°Wsa∂n√.

CXns\bmWv temPn°¬ Fd¿ F∂v ]dbp∂Xv. temPn°¬ Fd¿ kw`hn°ptºmƒ t{]m{Kmw

sX‰mb Hu v́]p v́ BWv- Xcp∂Xv F∂v am{Xta \ap°v {Kln°m≥ km[n°pIbp≈p.F¥mWv

sX‰v F∂v Iºyq´¿ \tΩmSp ]dbp∂n√. t{]m{Kma¿ As√¶n¬ D]tbm‡mhmWv AXv

Is≠tØ≠Xv. temPn°¬ sX‰pIƒ Dt≠m C√tbm F∂dnbp∂Xn\mbn t{]m{Kmw

]co£n°s∏-tS≠XmWv. AXn\mbn t{]m{KmanMns‚ ASpØ L´Ø-nte°v \ap°v IS°mw.

4.3.6 {]h¿Ø\hpw ]co£Whpw (Execution and Testing)

apIfn¬ ]d™Xv t]mse temPn°¬ sX‰pIƒ IqSn XncpØnbm¬ am{Xta Hcp t{]m{Kmw

sX‰pIfn¬ \n∂pw ap‡-amWv F∂v \ap°v ]dbm≥ Ignbq. BbXn\m¬ Iwss]¬

sNøs∏´ t{]m{Kmans‚ ]Xn∏v ]co£WØn\mbn {]h¿Øn-∏nt°≠XmWv. icnbmb

^eßƒ e`yamIp∂pt≠m F∂v ]cntim[n°pIbmWv ]co£WØns‚ Dt±iyw. "Adn-

bmhp∂ ^eßƒ' e`n°p∂Xn\v th≠nbp≈ ]co£W Um‰ \¬In t{]m{Kmw {]mh¿-

ØnIam°pI F∂ {]{InbbmWv ]co£W L´Øn¬ Dƒs∏´ncn°p∂Xv. AXmbXv

t{]m{Kman¬ Dƒs∏´ncn°p∂ {InbIƒ a\pjy≥ Xs∂ sNøp-

Ibpw, e`yamIp∂ Hu´v]p´v Iºyq´¿ aptJ\ sNøptºmƒ

e`n°p∂ Hu]p´pambn XmcXayw sNøpIbpw thWw. t{]m{Kmw

bp‡nbpsS IrXyX Cu ]co£W L´w sIm≠v \n¿Wbn°m-

hp∂XmWv. ]co£-WØn\mbp≈ Um‰ Xncs™Sp°ptºmƒ

t{]m{Kmw bp‡nbpsS F√m hißfpw ]co£n-°s∏Sp∂p≠v

F∂v Dd∏mt°≠XmWv. AXn\m¬ Xs∂ DNnXamb Um‰ Xncs-

™Sp°pI F∂Xv t{]m{Kmw ]co£WØn¬ hfsc {]m[m-

\yap≈XmWv.
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sX‰mb bp‡n aqew e`n°p∂ sX‰mb Hu´v]p´pIsf Ipdn®mWv \mw CXphsc N¿®

sNbvXp sIm≠ncp∂Xv. F∂m¬ t{]m{Kmw {]h¿Ø\sØ XS s∏SpØmhp∂  as‰mcp

Xcw sX‰v kw`hn°m≥ km[yXbp≠v. Hcp {Inbbn¬ A\pNnXamb Um‰ hcp∂Xv aqew

kw`hn°mhp∂ H∂mWXv.DZmlcWØn\v, A =B / C  F∂ \n¿tZiw ]cnKWn°pI. CbpsS

hne ]qPyw Bbm¬ Cu {]kvXmh\ t{]m{Kmans‚ {]h¿Ø\sØ XS s∏SpØp∂p

(]qPyw sIm≠p≈ lcWw aqew). CØcw kmlNcyßfn¬ t{]m{KmanwKv ̀ mjbnep≈

sX‰p-Iƒ ssIImcyw sNøp∂ ̂ ¶vj\pIƒ (Error handling function) Fd¿ sat PpIƒ

{]Z¿in∏n°p∂p.CØcw sX‰pIsf d¨ ssSw Fd¿ F∂v hnfn°p∂p.Um‰ t{]mk v

sNøs∏-Sp∂Xn\p apºv Um‰bpsS km[pX ]cntim[n°m\p≈ A\p_‘ \n¿tZißƒ

t{]m{Kman¬ Dƒs∏SpØpI hgn CØcw sX‰pIƒ XncpØmhp∂XmWv.

4.3.7 hnh-cWw Xøm-dm-°¬ (Documentation)

DNnXamb coXnbnbn¬ hnh-cWw Xøm-dm-°mØ Hcp Iw]yq´¿h¬IrX kwhn[m\w Hcn°epw

]q¿WamsW∂p ]dbm≥ \ap°v  Ignbn√. hmkvXhØn¬, {]iv-\]T\ L´w apX¬ AXv

{]tbmKØn¬ hcpØp∂Xv hsc XpS¿®bmbn \S∂psIm≠ncn°p∂ Hcp {]{InbbmWv hnh-

cWw Xøm-cm-°¬. CXns‚ `mKambn tkmgvkv tImUn¬ \ap°v Isa‚pIƒ Dƒs∏Sp-

Ømhp∂XmWv. CXv B¥cnI hnh-cWw (Internal Documentation) F∂dnbs∏Sp∂p. Uo_§nMv

L´Ønepw ]n¬°meØv t{]m{Kman¬ hcp∂ am‰ßƒ Dƒs∏SpØm\pw CXv klmbn°p∂p.

t{]m{Kmw \n¿amW kabØv D]tbmKn® bp‡n ]n∂oSv \ΩpsS Xs∂ t{]m{KmaneqsS IS∂p

t]mIptºmƒ \ap°v Hm¿abp≠mbncn-°Wsa∂n√. am{Xa√ Nne kmlNcyßfn¬ Hcp hy‡n

FgpXnb t{]m{Kmw as‰mcp hy‡n°v ̀ mhnbn¬ amt‰≠Xmbn hcmw.Hcp t{]m{Kman¬ IrXyambn

hnh-cWw Xøm-dm-°nbm¬ \Ωƒ D]tbmKn® bp‡n a\ nem°m\pw t{]m{Kman¬ Hcp

{]kvXmh\ F¥v sIm≠mWv D]tbmKn®ncn°p∂Xv F∂v   a\ nem°m\pw km[n°p∂p.

F∂ncp∂mepw t{]m{Kmw ]cǹ mj°mbn \¬Iptºmƒ emwtKzPv s{]mk dpIƒ t{]m{Km-ans‚

hnh-cW ̀ mKßƒ ]cn`mj°mbn ]cnKWn°pIbn√.

t{]m{Kmans‚ ̀ mKamb Isa‚pIƒ hnh-cWw Xøm-dm-°p∂ L´Øns‚ Hcp ̀ mKw am{XamWv.

knÃw am\ph¬, D]tbm‡r am\ph¬ F∂nh Xømdm°pI F∂Xv hnh-cWw Xøm-dm-°p-

∂-Xns‚ as‰mcp {]{InbbmWv. Iºyq´¿ hyhÿbpsS {]h¿Ø\w, AhbpsS BhiyIX,

t{]m{KmapIƒ C≥Ãmƒ sNøpI, Ah D]tbmKn°p∂ coXnIƒ F∂nh Dƒs∏Sp∂ lm¿Uv-

tIm∏nIfmWnh. hnhn[ Bhiyßƒ°v th≠nbp≈ tkm v̂‰v-shbdpIƒ Xømdm°ptºmƒ

CØcw am\phepIƒ \n¿_‘amWv. CØcw hnh-cWw Xømdm°p∂Xns\bmWv

_mlyamb hnh-cWw (External Documentation) F∂v ]dbp∂Xv.

Ct∏mƒ \mw Hcp {]iv-\sØ hniIe\w sNøpIbpw ]cnlmcØn\p≈ bp‡n Is≠-

ØpIbpw, ̂ vtfm Nm¿ v́  cq]Øn¬ {]Xn]mZn°pIbpw, t{]m{KmanMv ̀ mjbn¬ tImUv Xøm-

dm°p-Ibpw, kn‚mIvknse ]ni-Ip-Iƒ \o°w sNbvX tijw ]cn`mjs∏SpØpIbpw

sNbvXp. IqSmsX temPn°¬ sX‰pIfpw d¨ ssSw sX‰pIfpw \o°w sNbvXv tijw

Hu´v]p´ns‚ IrXyX ]cntim[n°pIbpw Ahkm\ambn t{]m{Kmans‚ hnh-cWw Xømdm-

°p-Ibpw sNbvXp.
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4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬4.4 A¬tKmcnXßfpsS {]IS\w hnebncpØ¬
hnhn[ {]iv\ßƒ ]cnlcn°p∂Xn\mbn \Ωƒ A¬tKmcnXßƒ Xbmdm°nbn´p≠v.
Nnet∏mƒ Nne {]iv\ßƒ ]cnlcn°p∂Xn\v hyXykvXamb bp‡n {]tbmKn°mambncp∂p
F∂v \ap°v tXm∂mw. Htc {]iv\w Xs∂ hyXykvXamb Hcp Iq´w \n¿tZißƒ D]tbmKn®v
]cnlcn°mhp∂XmWv. F∂ncp∂mepw hfsc Ipd™ Iºyq´¿ hǹ hßƒ D]tbmK-s∏SpØn,
Ipd™ kabw sIm≠v hfsc IrXyamb ̂ ew \¬Ip∂ t{]m{Kmw Xømdm°p-∂bmfmWv
Hcp ka¿∞\mb t{]m{Kma¿ F∂v ]dbp∂Xv. Hcp A¬tKmcnXØns‚ {]IS\w Af°p∂Xv
ssSw tImwπIvkn‰n (Time complexity), kvt]kv tImwπIvkn‰n (Space complexity) F∂nhbpsS
ASnÿm\ØnemWv. G‰hpw Ipdhv saΩdn D]tbmKs∏SpØn G‰hpw thKØn¬
{]h¿Øn°p∂ A¬tKmcnXsØbmWv {]iv\ ]cnlmcØn\p≈ G‰hpw \√ A¬tKmcnXw
Bbn IW°m°p∂Xv.

kzbw ]cntim[n°pI

1. A¬tKmcnXw F∂m¬ F¥mWv ?

2. A¬tKmcnXØns‚ Nn{X BhnjvIcWamWv ________.

3. GXp ̂ vtfm®m¿´v Nn”amWv Ft∏mgpw tPmUnIfmbn D]tbmKn°p∂Xv?

4. GXp ^vtfm®m¿´v Nn”Øn\mWv Hcp BKa\ am¿Khpw ct≠m

AXne[nItam \n¿Ka\ am¿Kßfpw D≈Xv ?

5. HLL ¬ FgpXnbncn°p∂ t{]m{Kmw _______  F∂v Adnbs∏Sp∂p.

6. Uo_§nMv F∂mse¥v ?

7. H_vPIv‰v tImUv F∂mse¥v ?

aq∂p kwJyIfpsS XpIbpw icmicnbpw ImWm\p≈ c≠p A¬tKmcnXßƒ ]´nI 4.2
¬ sImSpØncn°p∂p. Ahsb \ap°v XmcXayw sNømw. c≠p A¬tKmcnXßfpw L´w 4
¬ hyXymks∏´ncn°p∂p. A¬tKmcnXw-2 ¬ Htc Um‰bn¬ c≠p XhW k¶e\w sNøp∂p
(L´w 3, L´w 4).kzm`mhnIambn´pw Cu A¬tKmcnXw A¬tKmcnXw-1 s\°mƒ IqSpX¬
kabw {]h¿Ø\Øn\mbn D]tbmKn°p∂p. AXn\m¬ tImUnßn\p \√Xp A¬tKmcnXw-
1 BIp∂p.

Hcp {]kvXmh\ Xncs™Sp°p∂Xn\v th≠n XmcXay {InbIƒ Dƒs∏Sp∂ as‰mcp
DZmlcWw \ap°p ]cntim[n°mw. aq∂p kwJyIfn¬ hepXv GXmsW∂p Is≠Øm\p≈
A¬tKmcnXw DZmlcWw 4.4 ¬ \Ωƒ N¿® sNøpIbp≠mbn. AtX {]iv\w ]cnlcn°p-
∂Xn\p≈ c≠p A¬tKmcnXßƒ ]´nI 4.3 ¬ \¬Inbncn°p∂p.

 ]´nI 4 .2 aq∂p kwJyIfpsS XpIbpw icmicnbpw ImWm\p≈ c≠p A¬tKmcnXßƒ

A¬tKmcnXw -1

L´w 1 : XpSßpI

L´w 2 : A ,B ,C C≥]p´v sNøpI

L´w 3 : S =A +B +C

L´w 4 : AVG =S / 3

L´w 5 : S, AVG {]n‚v sNøpI

L´w 6 : Ahkm\n∏n°pI

A¬tKmcnXw -2

L´w 1 : XpSßpI

L´w 2 : A ,B ,C C≥]p´v sNøpI

L´w 3 : S=A+B+C

L´w 4 : AVG =(A +B +C) / 3

L´w 5 : S, AVG {]n‚v sNøpI

L´w 6 : Ahkm\n∏n°pI
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DZmlcWw 4.3 ¬ aq∂v XmcXay {InbIfpw Hcp temPn°¬ {Inbbpw  D]tbmKn®ncn°p∂p.

G‰hpw henb hne M3 ¬  (aq∂masØ thcnb_nƒ) hcptºmfmWv Cu {InbIƒ F√mw

{]h¿Øn°pI. {]h¿Ø\Øns‚ thKX Af°p∂Xn\mbn XmcXay {Inb°v 1 sk°‚ v

kabsaSp°p∂p F∂v \ap°v A\pam\n°mw. Aßs\bmsW¶n¬ G‰hpw thKw IqSnb

^ew 3 sk°‚ v thKw Ipdhp≈ ̂ ew 4 sk°‚ v th≠n hcp∂Xmbn ImWmw. icmicn

thKw 3.5 sk°‚ v Bbncn°pw.

C\n \ap°v ]´nI 4.3 ep≈ A¬tKmcnXw-1 hniIe\w sNømw. AXn¬ aq∂v XmcXay

{InbIƒ ASßnb aq∂v If (AYhm) {]kvXmh\Iƒ ASßnbncn°p∂p. apIfn¬

{]kvXmhn®n´p≈ A\pam\w ]n¥pScpIbmsW¶n¬ thcnb_nens‚ hne GXmsW¶nepw

\ap°v ̂ ew 9 sk°‚n¬ e`n°p∂XmWv. At∏mƒ icmicn thKw F∂v ]dbp∂Øp 9

sk°‚ v BWv. ]s£ ]´nI 4.3 ¬ ]dbp∂ A¬tKmcnXw-2¬ c≠p If (AYhm)

{]kvXmh\Iƒ D]tbmKn®ncn°p∂p. A¬tKmcnXw-2 ¬ thcnb_nfpIfn¬ GXp hne

h∂mepw XmcXayw sNøm≥ th≠ kabw  2 sk°‚ v Bbncn°pw. At∏mƒ icmicn

thKw F∂v ]dbp∂Xv 2 sk°‚ v Bbncn°pw.F∂p ]d™m¬ A¬tKmcnXw -2 a‰p c≠p

A¬tKmcnXßsf°mƒ sa®s∏´XmWv.

eq∏pIƒ ASßnb as‰mcp DZmlcWw IqSn \ap°v t\m°mw. 100 \pw 200 \pw CSbnep≈

F√m H‰ kwJyIfpsS XpIbpw F√m Cc´ kwJyIfpsS XpIbpw I≠p]nSn°m\p≈

c≠p A¬tKmcnXßƒ ]´nI 4.4 ¬ sImSpØncn°p∂p.

 ]´nI 4.3 aq∂p kwJyIfn¬ G‰hpw hepXv Is≠Øm\p≈ A¬tKmcnXßƒ

A¬tKmcnXw -2

L´w 1 : XpSßpI

L´w 2 : M 1, M 2, M 3 C≥]p´v Bbn

kzoIcn°pI

L´w 3 : AYhm M 1 >M 2 BsW¶n¬

L´w 4 : Big = M 1

L´w 5 : As√¶n¬

L´w 6 : Big = M 2

L´w 7 : AYhm M 3 >Big BsW¶n¬

Big = M 3

L´w 8 : Big {]n‚v sNøpI

L´w 9 : Ahkm\n∏n°pI

A¬tKmcnXw -1

L´w 1 : XpSßpI

L´w 2 : M 1 ,M 2 ,M 3 C≥]p v́ Bbn kzoIcn°pI

L´w 3 : AYhm M 1 >M 2 Dw M 1 > M 3 Dw

BsW¶n¬

L´w 4 : M 1 {]n‚v sNøpI

L´w 5 : AYhm M 2 >M 1  Dw M 2 > M 3 Dw

BsW¶n¬

L´w 6 : M 2 {]n‚v sNøpI

L´w 7 : AYhm M 3 >M 1  Dw M 3  > M 2 Dw

BsW¶n¬

L´w 8 : M3  {]n‚v sNøpI

L´w 9 : Ahkm\n∏n°pI
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A¬tKmcnXw -2

L´w 1 : XpSßpI
L´w 2 : N =100 ,ES =0,OS =0

L´w 3 : (N <=200) Bbncn°p∂Xp hsc
L´w 4 apX¬ 8 hsc
Bh¿Øn°pI

L´w 4 : AYhm N/2 s‚ in„w = 0
BsW¶n¬

L´w 5 : ES =ES + N

L´w 6 : As√¶n¬
L´w 7 : OS =OS + N

L´w 8 : N =N +1

L´w 9 : ES {]n‚v sNøpI
L´w 10 : OS {]n‚v sNøpI
L´w 11 : Ahkm\n∏n°pI

A¬tKmcnXw -1

L´w 1 : XpSßpI
L´w 2 : N =100, ES =0

L´w 3 : (N <=200) Bbncn°p∂Xp hsc  L´w
4 apX¬ 6 hsc Bh¿Øn°pI

L´w 4 : AYhm N/2 s‚ in„w = 0
BsW¶n¬

L´w 5 : ES =ES + N

L´w 6 : N =N +1

L´w 7 : ES {]n‚v sNøpI
L´w 8 : N =100, OS =0

L´w 9 : (N <=200 ) Bbncn°p∂Xp hsc
L´w 10 apX¬ 12 hsc Bh¿Øn°pI

L´w 10 : AYhm N/2 s‚ in„w = 1
BsW¶n¬

L´w 11 : OS =OS + N

L´w 12 : N =N +1

L´w 13 : OS {]n‚v sNøpI
L´w 14 : Ahkm\n∏n°pI

]´nI 4.4 H‰ kwJyIfpsSbpw Cc´ kwJyIfpsSbpw XpI ImWm\p≈ A¬tKmcnXßƒ

A¬tKmcnXw-1  c≠p eq∏pIfpw A¬tKmcnXw-2 Hcp eq∏pw D]tbmKn°p∂p. kzm`mhnI-am-

bn´pw A¬tKmcnXw-2 s\ At]£n®v A¬tKmcnXw-1 \v {]mcw` hne\¬Im\pw, ]cntim[\-

bv°v th≠nbpw eq∏v thcnb_nƒ ]pXp°p∂Xn\v th≠nbpw a‰pw Cc´n kabw Bhiyambn

hcp∂p. A¬tKmcnXw-2 sa®s∏´Xpw Imcy£ahpamWv F∂v ]´nIbn¬ \n∂v Xs∂ hy‡-

amWv. AXn\m¬ Xs∂ {]iv\ ]cnlmcØn\p≈ bp‡n hnIkn∏n°p∂-Xn\p apºv hyXykv-

Xhpw hn`n∂hpambn Nn¥nt°≠Xp  A\nhmcyamWv.

\ap°v Npcp°n∏dbmw

Hcp Iºyq-´¿ `mjbn¬ {IaØn¬ FgpXnbncn°p∂ \n¿tZißfmWv t{]m{Kmw. t{]m-
{KmanMv {]{Inb Nne L´ßfneqsS IS∂p t]mIp∂p. A¬tKmcnXhpw v̂tfm®m¿´pw
Xømdm°p∂Xv t{]m{Kmanßns‚ bp‡n hnIkn∏n°m≥ klmbn°p∂p. HLL ¬
Xømdm°nbncn°p∂ t{]m{Kmans\ tkmgvkv tImUv F∂v hnfn°p∂p. AXns\ b{¥
`mjbnte°p ]cn`mjs∏SptØ≠XmWv. AXns‚ ^eambn e`n°p∂ tImUv,
H_vPIv‰v tImUv F∂v Adnbs∏Sp∂p. Uo_§nMv F∂v hnfn°p∂ {]{InbbneqsS
t{]m{Kman¬ kw`hn®ncn°p∂ sX‰pIsf \o°w sNøp∂p. ]cn`mjs∏SpØnb ]Xn∏v
Iºyq´¿ {]h¿Øn∏n°p∂p. DNnXamb hnh-cWw Xøm-dm-°p-∂-Xn\v ]n¬°meØp
t{]m{Kman¬ am‰w hcpØp∂Xn\v klmbIamIp∂p. {]iv\ ]cnlmcØn\v hyXykvX-
ßfmb bp‡nIƒ {]tbmKn°msa¶nepw t{]m{Kmans‚ {]IS\w Af°p∂Xv ssSw

tImwπIvkn‰nbpsSbpw kvt]kv tImwπIvkn‰nbpsSbpw ASnÿm\ØnemWv.
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]T\ t\´ßƒ

Cu A≤ymbw ]q¿ØnbmIp∂tXmsS ]TnXmhn\v

$ {]iv\ ]cnlmcØns‚ hnhn[ hißƒ hniZoIcn°m≥ km[n°p∂p.

$ {]iv\ßƒ ]cnlcn°m\p≈ A¬tKmcnXßƒ hnIkn∏n°m≥ km[n°p∂p.

$ A¬tKmcnXØn¬ IrXyX Dd∏p hcpØm≥ ̂ vtfm®m¿´pIƒ hcbv°m≥ km[n°p∂p.

$ {]iv\w ]cnlcn°m\p≈ G‰hpw \√ A¬tKmcnXw Xncs™Sp°m≥ km[n°p∂p.

H‰ hmIyØn¬ DØcw FgpXpI

1. A¬tKmcnXw F∂mse¥v ?

2. {]iv\ ]cnlmcØn¬ Iºyq´dns‚ ]¶v F¥mWv ?

3. v̂tfm®m¿´n¬ IWŒvdns‚ D]tbmKsa¥v- ?

4. t{]m{Kman¬ temPn°¬ sX‰pIƒ F∂mse¥v ?

eLp hnhcWmflIw

1. Iºyq´¿ t{]m{Kmw F∂mse¥v ? t{]m{KmapIƒ Xømdm°p∂Xn\v A¬tKmcn-Xßƒ

Fßs\ klmbn°p∂p ?

2. 3 kwJyIfpsS XpIbpw icmicnbpw I≠p]nSn°m\p≈ A¬tKmcnXw FgpXpI

3. BZysØ 100 FÆ¬ kwJyIƒ {]Z¿in∏n°m\p≈ ̂ vtfm®m¿ v́ hcbv°pI

4. v̂tfm®m¿´pIfpsS ]cnanXnIƒ Fs¥√mw?

5. Uo_§nMv F∂mse¥v?

6. Hcp t{]m{Kman¬ hnh-cWw Xøm-dm-°p-∂-Xns‚ Bh-iy-IX F¥v?

hnhcWmflIw

1. A¬tKmcnXØns‚ khn-ti-jXIƒ Fs¥√mw?

2. v̂tfm®m¿ v́ D]tbmKn°p∂Xv sIm≠p≈ KpWßƒ Fs¥√mw?

3. t{]m{KmanMns‚ hnhn[ L´ßsf ]‰n Npcp°Øn¬ hnhcn°pI

123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678

amXrIm tNmZyßƒ


