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BapJw

GXp hn⁄m-\hpw amXr-̀ m-j-bn¬ ]Tn-°m\pw {]Im-i\w sNøm\pw km[n-

°pw. AXn-\p≈ Ah-kcw ]Tn-Xm-°ƒ°v Hcp-t°-≠-Xv, GsXmcp ]T\ k{º-

Zm-b-Øns‚bpw A\n-hm-cy-X-bm-Wv. AXns‚ XpS°-sa-∂- \ne-bv°m-Wv

lb¿sk-°‚dn Xe-Øn¬ `mtj-Xc hnj-b-ß-fnse ]mT]pkvX-I-ßƒ ae-

bm-f-Øn¬ {]kn-≤o-I-cn-°p-∂-Xv.

amXr-̀ m-j-bn-eq-sS-bp≈ hnZym-̀ ym-kw, ⁄m\-k-ºm-Z-\-Øn-\p≈ kpK-a-am¿Kw

F∂-Xn-t\m-sSm∏w kmwkvImcnIØ\n-a-bpsS Xncn-®-dn-b¬ IqSnbm-Wv.

AXp-sIm-≠mWv hnI-kn-X-cm-Py-ßƒ amXr-̀ m-jsb apJy-t_m[\ am[y-a-ambn

kzoI-cn-®n-cn-°p-∂-Xv. C¥y-bn-em-Is´, tZio-b-X-e-Øn-ep≈ {][m\ ]co-£-I-

sf√mw {]mtZ-inI ̀ mj-I-fn¬°qSn \S-Øp-∂-Xn-\p≈ kwhn-[m\hpw D≠mbn

hcn-I-bmWv. Cusbmcp kml-N-cy-Øn¬ \ΩpsS Ip´nIfpw amXr-̀ m-j-bpsS

i‡n-ku-µ-cy-ßƒ Xncn-®-dn-™v hnhn[  hnj-b-ß-fn¬ ⁄m\-\n¿an-Xnbn¬

G¿s∏tS-≠-Xp-≠v. AXn\v Ahsc k÷-cm-°p-I-bmWv Cu ]mT-]p-kvX-I-ß-

fpsS apJy e£yw.

]cn-̀ m-j-s∏-Sp-Ønb ]pkvX-I-ß-fn¬ AXXv hnj-b-ß-fnse kmt¶-XnI ]Z-

ßƒ ]c-am-h[n ae-bm-f-Øn-em-°n-bn-́ p-≠v. \ΩpsS ̀ mj-bn¬ Nnc]cnNnX-amb

Cw•ojv ]Z-ßsf AtX-]Sn kzoI-cn-®n-́ pap-≠v. hnh¿Ø-\Øn\v Xo¿Øpw hg-

ßmØ ]Z-ßsf AtX-co-Xn-bn¬ Xs∂ D]-tbm-Kn-®n-cn-°p∂p. amXr-̀ m-j-bn¬

]Tn°p-∂-h¿°v Bi-b-{KlWw kpK-a-am-°p∂ hn[-Øn-emWv ]mT]pkvX-I-

c-N\ \S-Øn-bn-cn-°p-∂-Xv. AtXm-sSm∏w aebm-f-̀ m-j-bpsS hf¿®bv°pw

Cu {]h¿Ø\w klm-b-I-am-Ip-sa∂v Icp-Xp-∂p.

]mT-]p-kvXIhnh-¿-Ø\ cwKØv \ΩpsS cmPyØv \S∂ hen-sbmcp Im¬sh-

∏m-Wv CXv. {]Ya kwc-w`-sa∂\ne-bn¬ ]e ]cnanXnIfpw ]cn-`m-j-bn¬

h∂n´p≠mImw. ¢mkvap-dn-bn¬ {]tbm-K-Øn¬ hcp-tºm-gmWv Ah-sb√mw

IqSp-X¬ t_m[y-s∏-Sp-I. XpS¿∂v hcp∂ L -́ß-fn¬ Ahsbms° ]cn-l-cn-

°p-∂-Xn-\v F√m A`yp-ZbImw£n-I-fn¬ \n∂pw hninjy A[ym-]-I¿,

hnZym¿∞n-Iƒ F∂n-h-cn¬ \n∂pw A`n-{]m-b-ßfpw \n¿tZ-i-ßfpw {]Xo-£n-

°p-∂p.

tUm.sP. {]kmZv

Ub-d-IvS¿,

Fkv.-kn.-C.-B¿.-Sn. tIcfw
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t{]m{KmapIfn¬ Um‰ kw`cn°p∂Xn\mbn \mw

thcnb_fpIƒ D]tbmKn°p∂p. F∂m¬ Um‰-bpsS

FÆw IqSpXemsW¶n¬ IqSpX¬ thcnb-_fpIƒ

D]tbmKnt°≠Xmbn hcpw. Cu kmlN-cyØn¬

Um‰ D]tbmKn°p∂ coXn hfsc _p-≤nap-´p≈Xmbn

A\p`hs∏Spw. CXp adnIS°m≥ Cu A≤ym-bØn¬

Asd (Array) F∂ t]cnep≈ C++ ¬ \n∂pw Dcp-

Øn-cn™ Um‰ C\w ]cnNbs∏SpØp∂p. Asd

F∂Xv tIhesamcp Um‰ C\Øns‚ \maw am{Xa√,

adn®v CXv hfsc IqSpX¬ Um‰ Ffp∏-Øn¬  ssI-

Imcyw sNøp∂Xn\v th≠n ASnÿm\-]-camb Um‰

C\ßfn¬ \n∂pw \n¿ans®SpØ as‰mcp Xcw Um‰

C\amWv. AsdbpsS {]Jym-]\w {]mYanI hnebn-
cpØ¬ (Initialization), IS-∂p-t]m-I¬ (Traversal), {Ia-

s∏SpØ¬ (Sorting), Xncb¬ (Searching) t]mep≈

{]h¿Ø\ßsf∏‰n \ap°v N¿® sNømw.

8.1 Asdbpw AhbpsS BhiyIXbpw
(Array and its need)

Asd F∂m¬ XpS¿®bmb saΩdn ÿm\ßfn¬
tiJcn®p h®n´p≈ Htc C\Ønep≈ Um‰IfpsS
kaqlamWv. Hcp t]cn¬ Htc C\Ønep≈ Hcp Iq´w
hneIƒ tiJcn°p∂Xn\mbn AsdIƒ D]-
tbmKn°p∂p. Hcp Asdbnse Hmtcm AwK-ßtfbpw
AXnt‚Xmb kqNnI hy‡am°ns°m≠v D]tbm-
Kn°phm≥ km[n°pw.

F¥psIm≠mWv t{]m{KmapIfn¬ Asd Bhiyam-
bnhcp∂Xv. Hcp DZmlcWØns‚ klmbtØmsS
CXv \ap°v ]cntim[n°mw. Hcp ¢mknse 20 hnZym¿-
∞nIfpsS am¿°pIfpsS icmicnsb Is≠ØWw
F∂v Icp-XpI. Cu kmlNcyØn¬ km[mcW
thcnb_nfpIƒ D]-tbmKn®m¬ 20 hnZym¿∞nIfpsS
am¿°pIƒ ti-Jcn-°phm≥ 20 thcnb_nfpIƒ
Bhiyambn hcpw.

8

{][m\ Bi-b-ßƒ

$ Asdbpw Bh-iy-I-Xbpw

o Asd {]Jym-]\w

o Asd-bpsS saΩdn \o°n hbv°¬

o Asdbpw {]mcw` hne \¬Iepw

o Asd-bnse AwK-ßsf D]-tbm-Kn-°¬

$ Asd-bpsS {]h¿Ø-\-ßƒ

o IS-∂p-t]m-I¬

o {Ia-s∏-Sp-Ø¬

oske-£≥ tkm¿ v́

o__nƒ tkm¿ v́

o Xnc-b¬

o tcJob Xnc-b¬

oss_\dn Xnc-b¬

$ Zznam\ Asd-Iƒ

o Zznam\ Asd {]Jym-]\w

o sa{SnIvkmbn Zznam\ AsdIƒ

$ _lp-apJ AsdIƒ
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int a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t;

float avg;

cin>>a>>b>>c>>d>>e>>f>>g>>h>>i>>j>>k>>l>>m>>n>>o>>p>>q>>r>>s>>t;

avg = (a+b+c+d+e+f+g+h+i+j+k+l+m+n+o+p+q+r+s+t)/20.0;

Hcp ]cn[nhsc apIfn¬ sImSpØncn°p∂ tImUv D]tbmKn®v 20 Ip´nIfpsS am¿°p-

IfpsS icmicn I≠p]nSn°phm≥ Ignbpw. F∂m¬ 1000 Ip´nIfpsS icmicn am¿-

°v I≠p]nSnt°≠ Hcp kmlNcyw D≠mbm¬ Cu coXnbnep≈ {]h¿Ø\w km-

[ya√. AXmbXv Hcp t{]m{Kman¬ 1000 thcnb_nfpIƒ D]tbmKn°p∂Xpw Ah

D]tbmKn®v t{]m{Kmw sNøp∂Xpw Ffp∏ap≈ Imcya√, am{Xa√ Cßs\ \n¿an-

°p∂ t{]m{Kmw hfsc k¶o¿Whpw a\ nem°p∂Xn\v _p≤nap´p≈Xpw Bbncn-

°pw. CØcw kmlNcyßfn¬ Asd F∂ Bibw \ap°v D]Icn°pw. Asdbnse

Hmtcm AwKßƒ°pw saΩdn ÿm\ßƒ A\phZnt°≠Xp≠v. saΩdn \o°nshbv-

°p∂Xn\v {]Jym-]\ {]kvXmh\Iƒ BhiyamsW∂pw \ap°dnbmw. Fßs\-

bmWv AsdIƒ {]Jym-]\w \SØn Ah D]tbmKn°p∂Xv F∂v \ap°v t\m°mw.

8.1.1 AsdIfpsS {]Jym-]\w (Array Declaration)

km[mcW thcnb_nfns\ t]mse Asd D]tbmKn°p∂Xn\v apºmbn {]Jym-

]\w \StØ≠Xp≠v. C++¬ Asd {]Jym-]\w sNøp∂Xn\p≈ hmIy-L-S\ Xmsg

]d™n-cn°p∂p.

datatype array_name[size];

hmIy-LS-\bn¬ datatype F∂Xv Asdbnse AwKßfpsS tU‰bpsS C\amWv

kqNn∏n°p∂Xv. array_name F∂Xv AsdbpsS t]cpw size F∂Xv Asd-

bnse BsI AwKßfpsS FÆw hy‡am°p∂ Hcp t]mkn‰ohv kwJybpw BIp-

∂p. Xmsg ]dbp∂Xv Hcp Asd \n¿amWØns‚ DZmlcWamWv.

int num[10];

apIfnep≈ {]kvXmh\ num F∂v hnfn°p∂ 10 ]q¿ÆkwJyIƒ kq£n°mhp∂

Hcp Asdsb \n¿an°p∂p. Nn{Xw 8.1 ImWn®ncn°p∂Xp t]mse Asdbnse AwK-

ßƒ saΩdnbn¬ XpS¿®bmbn kq£n°p∂p.

Asdbnse AwKßƒ {Iam\pKXambn kq£n°p∂XpsIm≠v,  GXv AwKtØbpw

AsdbpsS t]cpw AwKØns‚ ÿm\hpw \¬In D]tbmKn°phm≥ Ignbpw. Hmtcm

AwKsØbpw kqNn∏n°p∂ ÿm\Øn\v kqNnI (index or subscript) F∂p ]dbp∂p.

num[0] num[1] num[2] num[3] num[4] num[5] num[6] num[7] num[8] num[9]

Index→ 0 1 2 3 4 5 6 7 8 9

Nn{Xw 8.1 Hcp Asdbnse AwKßfpsS {IaoIcWw
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C++¬ AsdbpsS kqNnI ]qPyØn¬ Bcw`n°p∂p. int num[10] F∂v Hcp

Asd \n¿Ωn®m¬ AXn¬ km[yamb kqNnI hneIƒ 0 apX¬ 9 hscbmIpw. Cu

Asd-bnse H∂masØ AwKw num [0] Dw Ahkm\sØ AwKw num [9] Dw

BIp-∂p. num [0] F∂Xv "\w Hm^v kotdm' F∂v hmbn°p∂p. Bbncw

hnZym¿∞nIfpsS am¿°pIƒ kw`cn°p∂ {]iv\w Xmsg∏dbp∂ {]kvXmh\

D]tbmKn®v ]cnlcn°m\mIpw.

int score[1000];

score F∂p t]cp≈ Asdbn¬ 1000 hnZym¿YnIfpsS am¿°pIƒ kw`cn°mw.

BZy hnZym¿∞nbpsS am¿°v score[0] epw Ahkm\sØ hnZym¿∞nbpsS am¿°v

score[999] epw kw`cn°pw.

8.1.2 AsdbpsS saΩdn \o°nshbv°¬ (Memory Allocation for Arrays)

Hcp Asdbn¬ AwKßsf kw`cn°p∂Xn\v Bhiyamb saΩdnbpsS Afhv†AXns‚

C\hpw AwKßfpsS FÆhpambn _‘s∏´ncn°p∂p. Nn{Xw 8.2¬ num F∂ Hcp

AsdbpsS saΩdn \o°nshbv°¬ ImWn®ncn°p∂p, CXn¬ BZy AwKØns‚

hnemkambn 1000 F∂v ImWn®ncn°p∂p. num Hcp ]q¿ÆkwJyIfpsS Asd Bb-

Xn\m¬, Hmtcm AwKØns‚bpw hym]vXn 4 ss_‰pIƒ BWv (16 _n‰v {]Xn\n-

[oIcn°p∂ Hcp knÃØn¬). Xmsgs°mSpØncn°p∂ Nn{Xw 8.2¬ num[0]s‚

hnemkw 1000, num[1]s‚ hnemkw 1004, Ahkm\ AwKamb num[4] hnemkw

hnemkw 1016 F∂nßs\ Bbncn°pw.

Hcp GIam\ Asd°v (single dimensional array) Bhiyamb saΩdnbpsS Afhv

Xmsg ]dbp∂ kq{XhmIyw D]tbmKn®v I≠p]nSn°mw.

BsI ss_‰pIƒ  = size_of (AsdbpsS C\w) × Asdbnse AwKßfpsS FÆw

DZmlcWØn\v, int num [10]; num Asd°mbn \o°nsh®n´p≈ BsI

ss_‰pIƒ 4 × 10 = 40 ss_‰pIƒ  Bbncn°pw.

8.1.3 AsdbpsS {]mcw` hne \¬I¬ (Array Initialization)

km[mcW thcnb_nƒ t]mse Xs∂ AsdbpsS {]Jym-]\ {]kvXmh\Itfm-
sSm∏w AhbpsS {]mcw` hneIƒ \¬Iphm≥ Ignbpw. Xmsg∏dbp∂ DZmlc-W-
ßfn¬ ImWn®ncn°p∂Xpt]mse Asdbnse AwKßsf {_m°‰n\p≈n¬ Fgp-
XWw.

int score[5] = {98, 87, 92, 79, 85};

char code[6] = {‘s’, ‘a’, ‘m’, ‘p’, ‘l’, ‘e’};

float wgpa[7] = {9.60, 6.43, 8.50, 8.65, 5.89, 7.56, 8.22};

Nn{Xw 8.2 Hcp ]q¿Æ kwJy Asd-bpsS saΩdn Atem-t°-j≥
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Asdbnse AwKßsf Ah FgpXs∏´ {IaØn¬ kq£n°p∂p. H∂masØ AwKw

kqNnI 0epw,  c≠masØ AwKw kqNnI 1epw  {]mcw` hneIfmbn kq£n°p∂p.

BZysØ DZmlcWØn¬, score[0]te°v 98, score[1] te°v 87, score[2]

te°v 92,score[3] te°v 79, score[4] te°v 85 Dw {]mcw` hneIfmbn kq-

£n°p∂p. Hcp Asdbv°v A\phZn°s∏´ AwKßfpsS FÆsØ°mƒ {]mcw`

aqeyßfpsS FÆw IpdhmsW¶n¬, BZy ÿm\ßfn¬ AwKßƒ kw`cn°pw,

tijn°p∂ ÿm\ßƒ kwJym Um‰IfpsS ImcyØn¬ ]qPyhpw A£cUm‰-

IfpsS ImcyØn¬ ' ' (kvs]bnkpw) kw`cn°pw. Hcp Asdbnse AwKßfpsS {]m-

cw` hneIƒ \¬Iptºmƒ AwKßfpsS FÆw Hgnhm°mhp∂XmWv. DZmlcW-

Øn\v, Xmsg ]dbp∂ {]mcw` hne \¬I¬ {]kvXmh\ A©v AwKßfp≈ Hcp

Asd \n¿Ωn°p∂p.

int num[] = {16, 12, 10, 14, 11};

8.1.4 Asdbnse AwKßsf D]tbmKn°¬ (Accessing elements of arrays)

Hcp Asdbnse AwKßsf t{]m{Kman¬ FhnsSbpw D]tbmKn°mw. Hcp kabw

Hcp AwKØns\ am{Xta D]tbmKn°m≥ Ignbp. Hmtcm AwKtØbpw AsdbpsS

t]cpw AhbpsS kqNnIbpw \evIn D]tbmKn°p∂p. score F∂ Asdbnse

AwKßsf D]tbmKn°p∂ Nne DZmlcWßƒ Xmsg sImSpØncn°p∂p.

score[0] = 95;

score[1] = score[0] - 11;

cin >> score[2];

score[3] = 79;

cout << score[2];

sum = score[0] + score[1] + score[2] + score[3] + score[4];

{_m°‰n\p≈nse kqNnI Hcp thcnb_ntfm, Hcp ]q¿ÆkwJytbm, ]q¿ÆkwJy

\n¿≤mcWw sNøp∂ Hcp {]kvXmh\tbm BImw. Hmtcm kµ¿`Ønepw {]kvXm-

h\bpsS aqeyw AsdbpsS kqNnIbpsS km[phmb ]cn[n°p≈n¬ Bbncn°Ww.

Cu coXnbn¬ thcnb_ntfm {]kvXmh\tbm D]tbmKn°p∂Xns‚ KpWw, Asd-

bnep≈ AwKßsf D]tbmKn°p∂Xn\v th≠n eq∏ns‚ \nb{¥W thcnb_nfv

D]tbmKn°mw F∂p≈XmWv. CXv {]kvXmh\Isf Xmsg∏dbp∂ coXnbn¬ A\p-

NnXambn D]tbmKn°p∂Xn¬ \n∂pw \sΩ ]n¥ncn∏n°p∂p.

sum = score[0] + score[1] + score[2] + score[3] + score[4];

apIfnep≈ {]kvXmh\bnse kqNnIbpsS aqeyßƒ°p ]Icw eq∏ns‚ \nb{¥W

thcnb_nƒ D]tbmKn®psIm≠v Asdbnse AwKßsf D]tbmKn°mw. Xmsg∏-

dbp∂ {]kvXmh\Iƒ Cu Bibw hniZam°p∂p.

sum = 0;

for (i=0; i<5; i++)

sum = sum + score[i];
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Xmsg ImWn®ncn°p∂Xv t]mse Hcp C≥]p´v {]kvXmh\ D]tbmKn®psIm≠pw

Asdbnse AwKØn\v aqeyw \¬Imw.

for(int i=0; i<5; i++)

    cin>>score[i];

Cu eq∏v {]h¿Øn®p Ignbptºmƒ BZyw kzoIcn°p∂ hne AsdbpsS H∂masØ

AwKamb score [0] epw, c≠masØ hne score [1] epw, Ahkm\ hne score[4]

epw kq£n°p∂p.

t{]m{Kmw 8.1 Hcp Asdbn¬ Fßs\ A©v hneIƒ kzoIcn°msa∂pw Ahsb

hn]-coX {Ia-Øn¬ {]Z¿in∏n°msa∂pw ImWn°p∂p. Cu t{]m{Kman¬ Dƒs∏Sp-

Ønbn´p≈ c≠v eq∏pIfn¬ BZytØXv AsdbpsS AwKßfpsS hneIƒ kzoIcn-

°p∂p. A©v  hneIƒ kzoIcn®v Ign™m¬ c≠masØ eq∏v kw`cn® hneIsf

Ahkm\w apX¬ BZyw hsc {]Z¿in∏n°p∂p.

t{]m{Kmw 8.1: 5 Ip´nIfpsS kvtImdpIƒ C≥]p´v sNbvXv, Ahsb t\¿hn]-coX {IaØn¬

{]Z¿in∏n-°p-I.

#include <iostream>

using namespace std;

int main()

{

int i, score[5];

for(i=0; i<5; i++)  //  Reads  the  scores

{

cout<<"Enter a score: ";

cin>>score[i];

}

for(i=4; i>=0; i--)  //  Prints  the  scores

cout<<"score[" << i << "] is " << score[i]<<endl;

return 0;

}

Hu´v]p´ns‚ amXrI:

Enter a score: 55

Enter a score: 80

Enter a score: 78

Enter a score: 75

Enter a score: 92

score[4] is 92

score[3] is 75
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score[2] is 78

score[1] is 80

score[0] is 55

1. Xmsg ]dbp∂h kw`cn°p∂Xn\p≈ Asd {]Jym-]\ {]kvXm-
h\Iƒ FgpXpI

i. 100 hnZym¿∞nIfpsS am¿°v

ii. Cw•ojv A£came

iii. 10 h¿jßfpsS ]´nI

iv. 30 Zimwi kwJyIfpsS ]´nI

2. Xmsg ]dbp∂ Asdbn¬ {]mcw` hneIƒ \evIp∂Xn\p≈  {]kv-
Xmh\Iƒ FgpXpI

i. 10 kvtImdpIfpsS ]´nI 89, 75, 82, 93, 78, 95, 81, 88, 77, 82

ii. A©v AfhpIfpsS ]´nI: 10.62, 13.98, 18.45, 12.68, 14.76 F∂nh

iii. 100 ]eni \nc°pIfpsS ]´nI, BZy Bdv ]eni \nc°pIƒ
6.29, 6.95, 7.25, 7.35, 7.40, 7.42.

iv. aqeyw 0 D]tbmKn®v 10 am¿°n\p≈ Hcp Asd.

v. VIBGYOR A£cßfp≈ Hcp Asd.

vi. Hmtcm amkØnepap≈ Znhkßfp≈ Hcp Asd.

3. int ar[50]; F∂ Asdbnte°v hneIƒ C≥]p´v sNøp∂-Xn-
\p≈ C++  tImUv iIeßƒ FgpXpI.

4. float val [100]; val AsdbpsS Cc´ ÿm\ßfnep≈ Aw-
K-ßƒ {]Z¿in∏n°p∂Xn\v C++ tImUv iIew FgpXpI:

\ap°v sNømw

8.2 AsdbpsS {]h¿Ø\ßƒ (Array Operations)

IS∂pt]mI¬ (Traversal), {Ias∏SpØ¬ (Sorting), Xncb¬ (Searching), CSbn¬
tN¿°¬ (Insertion), \o°w sNø¬ (Deletion), ebn∏n°¬ (Merging)  XpSßnbh
AsdbpsS {]h¿Ø\ßfn¬ Dƒs∏Sp∂p. Cu {]h¿Ø\ßƒ \SØm≥ hyXykvX
bp‡nIƒ {]tbmKn°p∂p. Ahbn¬ NneXv \ap°v N¿®sNømw.

8.2.1  IS-∂p-t]mI-¬ (Traversal)

Ipd™Xv Hcn°se¶nepw Asdbnse Hmtcm AwKtØbpw D]tbmKn°pI F∂-
XmWv IS-∂p-t]m-I¬ F∂XpsIm≠v Dt±in°p∂Xv. CSbn¬ tN¿°¬, \o°w
sN-ø¬ XpSßnb {]h¿Ø\ßfpsS IrXyX ]cntim[n°phm≥ IS-∂p-t]m-I¬
{]h¿Ø\w \ap°v D]tbmKn°mw. Asdbnse F√m AwKßtfbpw {]Z¿in∏n-°p-
∂Xv IS-∂p-t]m-Ien\v Hcp DZmlcWamWv. GsX¶nepsamcp {]h¿Ø\w Asdbnse

F√m AwKß-fnepw \S°p∂p F¶n¬ AXns\ IS-∂p-t]m-I¬ F∂p ]dbp∂p .
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Hcp t{]m{Kman¬ Fßs\bmWv IS-∂p-t]m-I¬ \SØp∂Xv F∂Xv Xmsg

sImSpØncn°p∂p

t{]m{Kmw 8.2:  Asdbnse IS-∂p-t]m-I¬

#include <iostream>

using namespace std;

int main()

{

int a[10], i;

cout<<"Enter the elements of the array :";

for(i=0; i<10; i++)

     cin >> a[i];    

for(i=0; i<10; i++)

     a[i] = a[i] + 1;

cout<<"\nEntered elements of the array are...\n";

for(i=0; i<10; i++)

    cout<< a[i]<< "\t";

return 0;

}  

8.2.2 {Ias∏SpØ¬ (Sorting)

Nne bp‡n]camb {IaØn¬ Asdbnse AwKßƒ {IaoIcn°p∂ {]h¿Ø\amWv

{Ias∏SpØ¬. hm°pIfpsS ImcyØn¬ \nL≠p {Iahpw kwJyIfpsS ImcyØn¬

AhbpsS aqeyßfpsS BtcmlW {Iatam AhtcmlW {Iatam BImw bp‡n-

]camb {Iaw. Cu {]h¿Ø\w ^e{]Zambn sNøm≥ ]e A¬tKmcnXßfpap≠v

Chbn¬ ske£≥ tkm¿´v, __nƒ tkm¿´v F∂o A¬tKmcnXßƒ \ap°v

ChnsS N¿®sNømw.

a. ske£≥ tkm¿´v (Selection sort)

G‰hpw efnXamb {Ias∏SpØ¬ coXnIfnsem∂mWv ske£≥ tkm¿´v. Btcm-

lW{IaØn¬ Hcp Asd {IaoIcn°p∂Xn\mbn Asdbnse G‰hpw Ipd™

aqeyap≈ AwKsØ Is≠Øn BZy ÿm\tØ°v am‰ns°m≠mWv ske-£≥

tkm¿ v́ Bcw-̀ n-°p-∂-Xv. AtXkabw BZy ÿm\sØ AwKsØ sNdnb aqeyap≈

AwK-Øns‚ ÿm\tØ°pw am‰p∂p. AXn\ptijw c≠masØ Ipd™ aqeyap≈

Aw-KsØ Is≠Øn c≠mw ÿm\Øp≈ AwKhpambn ]ckv]cw am‰w sNøp∂p.

Aßs\ F√m AwKßsfbpw {IaoIcn°s∏Sp∂Xphsc Cu {]h¿Ø\w XpScp∂p.

Hcp Asdbnse Ipd™ aqeyap≈ AwKsØ Is≠Øn A\ptbmPyamb

ÿm\sØ AwKhpambn am‰w sNøp∂ {]{Inbsb ÿm\am‰w F∂v ]dbp∂p. N

AwKßfp≈ Hcp ske£≥ tkm¿´n¬ N-1 ÿm\am‰ßƒ D≠mbncn°pw.

DZmlcWØn\v Xmsg \¬Inbncn°p∂ kwJyIfpsS ]´nI t\m°pI.

IS-∂p-t]m-I¬

IS-∂p-t]m-I¬

IS-∂p-t]m-I¬
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ÿm\am‰w 2:  ]´nIbn¬ \n∂pw  2 HgnsIbp≈-
Xn¬  sNdnb AwKamb 10 Xncs™Sp°p∂p,
AXv c≠masØ AwKhpambn ÿm\am‰w

sNøs∏-Sp∂p.

ÿm\am‰w 1:  ]´nIbn¬ \n∂pw G‰hpw sNdnb

AwKamb 2 Xncs™Sp°p∂p, AXv BZysØ
AwKhpambn ÿm\am‰w sNøs∏Sp∂p.

2 23 10 32 30

2 23 10 32 30

ÿm\am‰w 2

ÿm\am‰w 1
\ptijw

32 23 10 2 30

32 23 10 2 30

ÿm\am‰w 1

{]mcw` ]´nI

2 10 23 32 30

2 10 23 32 30

ÿm\am‰w 3: ]´nIbn¬ \n∂pw 2, 10 F∂nh Hgn-

sIbpffXn¬  sNdnb AwKamb 23 Xncs™Sp
°p-∂p, AXv aq∂masØ AwKhpambn
ÿm\am‰w sNøs∏Sp∂p.

ÿm\am‰w 3

ÿm\am‰w 2
\ptijw

2 10 23 32 30

ÿm\am‰w 4:  ]´nIbn¬ \n∂pw  2, 10, 23 F∂nh
HgnsIbpffXn¬  sNdnb AwKamb 30 Xncs™Sp

°p∂p, AXv \memasØ AwKhpambn ÿm\-
am‰w sNøs∏Sp∂p.

ÿm\am‰w 4

ÿm\am‰w 3
\ptijw

2 10 23 32 30

2 10 23 30 32ÿm\am‰w 4
\ptijw

Hmtcm XhWbpw Hcp ÿm\am‰w Dt±in®n´ps≠¶nepw, G‰hpw Ipd™ aqeyw

icnbmb ÿeØv BsW¶n¬ ÿm\am‰w kw`hn°p∂n√. ÿm\am‰w aq∂n¬

CXv \nßƒ°v ImWphm≥ km[n°pw
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ske£≥ tkm¿´ns‚ A¬tKmcnXw

1. Bcw`n°pI

2. N s‚ hne kzoIcn°pI

3. I ← 0

4. L´ßƒ 5, 6 F∂nh I ← N-1 BIp∂Xphsc Bh¿Øn°pI

5. AR[I]  tebv°v Um‰ kzoIcn°pI

6. I ← I +1

7. I ← 0

8. L´ßƒ 9 apX¬ 14 hsc I ← N-1 BIp∂Xphsc Bh¿Øn°pI

9. MIN ← AR[I], POS ← I

10. J ← I +1 apX¬ N-1 BIp∂Xphsc L´w 11, 12 Bh¿Øn°pI

11. IF AR[J] <  MIN BsW¶n¬ MIN ← AR[J], POS ← J

12. J ←J +1

13. IF POS  <> I BsW¶n¬  AR[POS] ← AR[I], AR[I] ← MIN

14. I ← I +1

15. I ← 0

16. L´ßƒ 15, 16 F∂nh I ← N-1 BIp∂Xphsc Bh¿Øn°pI

17. AR[I]  {]Z¿in∏n°pI.

18. I  ← I +1

19. Ahkm\n∏n°pI

t{]m{Kmw 8.3: BtcmlW {IaØn¬ AwKßsf {IaoIcn°p∂Xn\p≈ ske£≥ tkm¿´v

#include <iostream>

using namespace std;

int main()

{ int AR[25], N, I, J, MIN, POS;

cout<<"How many elements? ";

cin>>N;

cout<<"Enter the array elements: ";

for(I=0; I<N; I++)

cin>>AR[I];

for(I=0; I < N-1; I++)

{

MIN=AR[I];

POS=I;
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for(J = I+1; J < N; J++)

if(AR[J]<MIN)

{

MIN=AR[J];

POS=J;

}

if(POS != I)

{

AR[POS]=AR[I];

AR[I]=MIN;

}

}

cout<<"Sorted array is: ";

for(I=0; I<N; I++)

cout<<AR[I]<<"\t";

return 0;

}

Hu´v]p´ns‚ amXrI:

How many elements? 5

Enter the array elements: 12 3 6 1 8

Sorted array is: 1    3    6 8 12

b. __nƒ tkm¿´v (Bubble sort)

__nƒ tkm¿´v A¬tKmcnXw {IaoIcnt°≠ Asdbnse ASp-ØSpØ Hmtcm

tPmUn AwK-ßsf XmcXayw sNøpIbpw Ah sX‰mb {IaØnemsW¶n¬ ]c-

kv]cw ÿm\am‰w \SØpIbpw sNøp∂p. Hcp ÿm\am‰hpw Bh-iyan√mØXp

hsc Cu {]{Inb Bh¿Øn°s∏Sp∂p, Cu Ah-ÿbn¬ Asd {IaoIcn°s∏´-

Xmbn IcpXmw. Hcp DZml-cWØns‚ klmbtØmsS Cu {]{Inb ]cntim[n°mw.

23 12 7 11 4

23 12 7 11 4
BZysØ BZy c≠v AwKßfmb 23, 12 F∂nh
XmcXayw sNbvX tijw ]ckv]cw ÿm\am‰w
sNøp∂p.

ÿm\am‰w 1

{]mcw` ]´nI
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12 7 11 4 23

c≠masØ ÿm\am‰Øn¬ BZysØ
\mev AwKßsf am{Xw ]cnKWn°p∂p.
H∂masØ ÿm\am‰Ønse AtX
{]{Inb XpScp∂p, AXns‚ ^eambn
c≠masØ ÿm\am‰Øn≥sd Ahkm\w
c≠masØ henb kwJybmb 12 Asd-
bpsS \memw ÿm\Øv FØp∂p.7 12 11 4 23

7 11 12 4 23

7 11 4 12 23

ÿm\am‰w 2

12 23 7 11 4

]cnjvIcn® ]´nIbnse c≠masØbpw
aq∂masØbpw AwKßfmb 23, 7 F-
∂nh XmcXayw sNbvX tijw ]ckv]cw
ÿm\am‰w sNøp∂p.

12 7 23 11 4

]cnjvIcn® ]´nIbnse aq∂masØbpw
\memasØbpw AwKßfmb 23, 11
F∂nh XmcXayw sNbvX tijw ]ckv]cw
ÿm\-am‰w sNøp∂p.

12 7 11 23 4

]cnjvIcn® ]´nIbnse \memasØbpw
A©masØbpw AwKßfmb 23, 4
F∂nh XmcXayw sNbvX tijw ]ckv-
]cw ÿm\-am‰w sNøp∂p.

12 7 11 4 23
BZysØ ÿm\am‰w Ignbptºmƒ Asd-
bnse G‰hpw henb AwKamb 23 Asd-
bpsS Ahkm\ ÿm\Øv FØp∂p.
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7 11 4 12 23

aq∂masØ ÿm\am‰Øn¬, 23 Dw 12 Dw
HgnsI ]´nIbnse aq∂v AwKßsf
am{Xta ]cnKWn°p∂p≈q. ta¬∏-d™
ÿm\am‰Ønse AtX {]{Inb XpS-
cp∂p, AXns‚ ^eambn aq∂masØ
ÿm\am‰Øns‚ Ahkm\w 11 F∂
AwKw AsdbpsS aq∂mw ÿm\Øv
FØp∂p.

7 11 4 12 23

7 4 11 12 23

ÿm\am‰w 3

7 4 11 12 23

\memasØ ÿm\am‰Øn¬, 23, 12, 11
F∂nh HgnsI ]´nIbnse c≠v AwK-ß-
sf am{Xta ]cnKWn°p∂p≈q. ta¬-∏-
d™ ÿm\am‰Ønse AtX {]{Inb
XpScp∂p, AXns‚ ̂ eambn \mem-asØ
ÿm\am‰Øns‚ A Ahkm\w 7 F∂
AwKw AsdbpsS c≠mw ÿm-\-sØ-
Øp∂p. 4 H∂mw ÿm\Øpw F-Øp∂p

4 7 11 12 23

ÿm\am‰w 4

N AwKßfp≈ Hcp __nƒ tkm¿´n¬ N-1 ÿm\-am-‰-ßƒ D≠mbncn°pw. Hmtcm
ÿm\-am-‰-Ønepw ]cnjvIcn® Asdbnse ]cnKWn°s∏Sp∂ AwKßfpsS FÆw
H∂p hoXw Ipdbpw.

__nƒ tkm¿´ns‚ A¬tKmcnXw

1. Bcw`n°pI

2. N s‚ hne kzoIcn°pI

3. I ← 0

4. L´ßƒ 5, 6 F∂nh I ← N-1 BIp∂Xphsc Bh¿Øn°pI

5. AR[I]  tebv°v Um‰ kzoIcn°pI

6. I ← I +1

7. I ← 1

8. L´ßƒ 9, 12 F∂nh I ← N-1 BIp∂Xphsc Bh¿Øn°pI

9. J ← 0 apX¬ N-2 BIp∂Xphsc L´w 10, 11 F∂nh Bh¿Øn°pI

10. IF AR[J] > AR[J+1] BsW¶n¬ TEMP←AR[J], AR[J] ←AR[J+1], AR[J+1] ←

MIN
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11. J ← J  +1

12. I ← I +1

13. I ← 0

14. L´ßƒ 14, 15 F∂nh I ← N-1 BIp∂Xphsc Bh¿Øn°pI

15. AR[I]  {]Z¿in∏n°pI.

16. I ← I +1

17. Ahkm\n∏n°pI

t{]m{Kmw 8.4: BtcmlW {IaØn¬ AwKßsf {IaoIcn°p∂Xn\pff __nƒ tkm¿´v

#include <iostream>

using namespace std;

int main()

{ int AR[25],N;

int I, J, TEMP;

cout<<"How many elements? ";

cin>>N;

cout<<"Enter the array elements: ";

for(I=0; I<N; I++)

cin>>AR[I];

for(I=1; I<N; I++)

for(J=0; J<N–I; J++)

if(AR[J] > AR[J+1])

{

TEMP = AR[J];

AR[J] = AR[J+1];

AR[J+1] = TEMP;

}

cout<<"Sorted array is: ";

for(I=0; I<N; I++)

cout<<AR[I]<<"\t";

}

Hu´v]p´ns‚ amXrI:

How many elements? 5

Enter the array elements: 23  10  -3  7   11

Sorted array is: -3    7    10    11    23

8.2.3 Xncb¬ (Searching)

Asdbnse Hcp AwKØns‚ ÿm\w I≠p]nSn°p∂ {]{Inbsb Xncb¬ (Search-

ing) F∂p ]dbp∂p. X∂ncn°p∂ Um‰sb Asdbn¬ Is≠Ønbm¬ B Xncb¬

hnPbn®p F∂p ]dbmw, AXmbXv X∂ncn°p∂ Um‰ Asdbnse Hcp AwKamWv.

As√¶n¬ Xncb¬ ]cmPbs∏´p. Xncben\v tcJob Xncb¬, ss_\dn Xncb¬
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F∂nßs\ c≠v kao]\ coXnIƒ D≠v. Xncben\v Xncs™Sp°p∂ A¬tKmcnXw
Asdbnse AwKßfpsS {IaoIcWsØ B{ibn®ncn°p∂p {IaclnXambn
AwKßsf {IaoIcn®ncn°p∂ Asdbn¬ tcJob Xncb¬ coXn D]tbmKn°p∂p,
F∂m¬ AwKßsf BtcmlW {IaØntem AhtcmlW {IaØntem
hn\ykn®ncn°p∂ Asdbn¬ ss_\dn Xncb¬ coXn D]tbmKn°p∂XmWv
A`nImayw.  Cu Xncb¬ coXnIƒ Xmsg hnhcn°p∂p.

a.  tcJob Xncb¬ (Linear search)

Asdbn¬ Hcp {]tXyI Um‰ Is≠Øphm\p≈ Hcp coXnbmWv tcJob Xncb¬.
tcJob Xncb¬ ]´nIbnse H∂masØ AwKØn¬ \n∂pw Bcw`n®v {Iaa\p-
kcn®v, Hmtcm AwKtØbpw ]cntim[n°p∂p. Cu ]cntim[\ H∂pIn¬ AwKsØ
Is≠Øp∂Xp hsc As√¶n¬ ]´nIbpsS Ahkm\w hsc XpScp∂p.

50, 18, 48, 35, 45, 26, 12 F∂o AwKßfpff Hcp Asdbn¬ \n∂v "45' F∂ AwKsØ
XncbWsa∂v IcpXpI. BZy AwKamb 50 ¬ \n∂pw tcJob Xncb¬ Bcw`n°p∂p,
AXv Hmtcm AwKsØbpw XmcXayw sNøp∂p A©mw ÿm\Øv FØptºmƒ
Nn{Xw 8.3 ¬ ImWn®ncn°p∂Xv t]mse 45 Is≠Øp∂p.

C≥UIvkv ]´nI Xmc-Xayw

0 50 50 == 45 : sX‰v

1 18 18 == 45 : sX‰v

2 48 48 == 45 : sX‰v

3 35 35 ==45 : sX‰v

4 45 45 ==45 : icn

5 26

6 12

Nn{Xw 8.3 tcJob Xncb¬

tcJob Xncbens‚ A¬tKmcnXw

1. Bcw`n°pI

2. N ← s‚ hne kzoIcn°pI

3. I ← 0

4. L´ßƒ 5, 6 F∂nh I ← N-1 BIp∂Xphsc Bh¿Øn°pI

5. AR[I]  tebv°v Um‰ kzoIcn°pI

6. I ← I +1

7. ITEM s‚ hne kzoIcn°pI

8. I ← 0, LOC ← 0
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9. L´ßƒ 10, 11 F∂nh I ← N-1 BIp∂Xphsc Bh¿Øn°pI

10. IF AR[I] = ITEM BsW¶n¬ LOC ←1, L´w 12 ¬ t]mIpI

11. I ← I +1

12. IF LOC = 1 BsW¶n¬ Xncb¬ hnPbn®p F∂v {]Z¿in∏n°pI As√¶n¬

Xncb¬ ]cmPbs∏´p F∂pw {]Z¿in∏n°pI.

13. Ahkm\n∏n°pI

t{]m{Kmw 8.5: Asdbnep≈ Hcp AwKsØ Is≠Øp∂Xn\pff tcJob Xncb¬

#include <iostream>

using namespace std;

int main()

{

int AR[25], N;

int I, ITEM, LOC=-1;

cout<<"How many elements? ";

cin>>N;

cout<<"Enter the array elements: ";

for(I=0; I<n; I++)

      cin>>AR[I];

   cout<<"Enter the item you are searching for: ";

cin>>ITEM;

for(I=0; I<N; I++)

if(AR[I] == ITEM)

{

LOC=I;

break;

}

if(LOC!=-1)

cout<<"The item is found at position "<<LOC+1;

else

cout<<"The item is not found in the array";

return 0;

}

Hu´v]p´ns‚ amXrI:

How many Elements?  7

Enter the array elements: 12 18 26 35 45 48 50

Enter the item you are searching for: 35

The item is found at position 4
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How many Elements? 7

Enter the array elements: 12 18 26 35 45 48 50

Enter the item you are searching for: 25

The item is not found in the array

]´nIbpsS ap≥]¥nbnemWv Xnctb≠ AwKsa¶n¬ GXm\pw XmcXayßƒ
sIm≠v tcJob Xncb¬ {]{Inb Ahkm\n°pw. ]´nIbpsS Ahkm\ ̀ mKØmWv
Xnctb≠ AwKsa¶n¬ Xncb¬ {]{Inbbnse XmcXayßfpsS FÆw hfsc hep-
Xmbncn°pw, DZmlcWØn\v 10000 AwKßfp≈ Hcp ]´nIbn¬ ]camh[n Xmc-X-
ayßfpsS FÆw 10000 Bbncn°pw.

b. ss_\dn Xncb¬ (Binary Search)

\Ωƒ hniIe\w sNbvX tcJob Xncb¬ A¬tKmcnXw efnXhpw Ipd®v AwK-
ßfpff AsdIƒ°v tbmPn®XpamWv. F∂m¬ Asdbn¬ \nch[n AwKßƒ Ds≠-
¶n¬ [mcmfw XncbepIƒ Bhiyambn hcpw. Cu kmlNcyØn¬ IqSpX¬ Imcy-
£aamb Hcp A¬tKmcnXw D]tbmKnt°≠Xp≠v. Asdbnse AwKßsf Btcm-
lW {IaØntem AhtcmlW {IaØntem {IaoIcn®n´ps≠¶n¬ Xnc®n¬ kabw
Ipdbv°m≥ Ignbp∂ IqSpX¬ sa®s∏´ ss_\dn Xncb¬ A¬tKmcnXw \ap°v
D]tbmKn°m≥ Ignbpw

DZmlcWØn\v, Hcp \nL≠phn¬ "tamUw' F∂ ]ZØns‚ A¿∞w Is≠-ØW-
sa∂v IcpXpI. Xo¿®bmbpw \Ωƒ H∂masØ t]Pns‚ BZy hm°p apX¬ Xnc®n¬
Bcw`n°pIbn√, adn®v \Ωƒ Xncbp∂ hm°v GXm≠v Dt±iw sh®v \nL≠p
Xpd°p∂p. \ap°v Xnctb≠ hm°v B ]pdØv Cs√¶n¬ ]n∂oSp≈ Xnc®n¬ Hcp
]IpXn AhKWn®v as‰ ]IpXnbn¬ Xncbp∂p. Xnc®n¬ \SØn Bhiyamb ]Zw
Is≠Øphsc As√¶n¬ \nL≠phn¬ Cu ]Zw C√ F∂v Dd∏m°p°p∂Xp
hsc Cu {]{Inb XpS¿∂psImt≠bncn°pw. Cu Xnc®n¬ coXn Hcp \nL≠phn¬
km[yamWv, ImcWw hm°pIƒ A£camebpsS BtcmlW{IaØnemWv AhnsS
{IaoIcn®ncn°p∂Xv.

ss_\dn Xncb¬ A¬tKmcnXw Ipd™ Xnc®nepIƒ sIm≠v ]´nIbn¬\n∂pw
Hcp AwKØn≥sd ÿm\w Is≠Øp∂p.

ss_\dn Xnc-b-ens‚ A¬tKmcnXw

1. Bcw`n°pI

2. MAX s‚ hne kzoIcn°pI

3. I ← 0

4. L´ßƒ 5, 6 F∂nh I = MAX -1 BIp∂Xphsc Bh¿Øn°pI

5. LIST [I]  tebv°v Um‰ kzoIcn°pI

6. I  I +1

7. ITEM s‚ hne kzoIcn°pI
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8. FIRST ←  0, LAST ← MAX -1

9. FIRST = LAST BIp∂Xphsc L´ßƒ 10 apX¬ 12 hsc Bh¿Øn°pI

10. MIDDLE  ← (FIRST + LAST) / 2

11. IF LIST [MIDDLE] = ITEM  BsW¶n¬ LOC ← 1, L´w 13 ¬ t]mIpI

12. IF ITEM < LIST [MIDDLE] BsW¶n¬ LAST ← MIDDLE-1 As√¶n¬ FIRST

← MIDDLE+1

13. IF LOC = 1 BsW¶n¬ Xncb¬ hnPbn®p F∂v {]Z¿in∏n°pI As√¶n¬

Xncb¬ ]cmPbs∏´p F∂pw {]Z¿in∏n°pI.

14. Ahkm\n∏n°pI

t{]m{Kmw 8.6: Asdbnep≈ Hcp AwKw Is≠Øp∂Xn\p≈ ss_\dn Xnc-b¬

#include <iostream>

using namespace std;

int main()

{ int LIST[25],MAX;

int FIRST, LAST, MIDDLE, I, ITEM, LOC=-1;

cout<<"How many elements? ";

cin>>MAX;

cout<<"Enter array elements in ascending order: ";

for(I=0; I<MAX; I++)

cin>>LIST[I];

cout<<"Enter the item to be searched: ";

cin>>ITEM;

FIRST=0;

LAST=MAX-1;

while(FIRST<=LAST)

{

MIDDLE=(FIRST+LAST)/2;

if(ITEM == LIST[MIDDLE])

{

LOC = MIDDLE;

break;

}

if(ITEM < LIST[MIDDLE])

LAST = MIDDLE-1;

else

FIRST = MIDDLE+1;

}

if(LOC != -1)
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0 1 2 3 4 5 6

21 28 33 35 45 58 61

MIDDLE =  (FIRST+LAST)/2 = (4+6)/2= 5

ChnsS LIST[MIDDLE] AXm-b-Xv, LIST[5]

s‚ hnebpw  45 Dw Xpey-a-√, F∂m¬ LIST[5]

s‚ hne Xnc-b¬ hne-tb-°mƒ hepXm-Wv.

AXn-\m¬
FIRST = 4, LAST =  MIDDLE - 1=5 -1 = 4,

FIRST<=LAST,

Bb-Xn-\m¬ ASpØ Xnc-®n¬ Bcw-`n°mw

0 1 2 3 4 5 6

21 28 33 35 45 58 61

MIDDLE = (FIRST+LAST)/2 = (4+4)/2 = 4

ChnsS LIST[MIDDLE] AXm-b-Xv, LIST[4]

s‚ hnebpw  45 Dw Xpey-amWv, IqSmsX Xnc-

b¬ hnPbIc-ambn Ah-km-\n-®n-cn-°p-∂p.

FIRST<=LAST,

Bb-Xn-\m¬ ASpØ Xnc-®n¬ Bcw-`n°mw

cout<<"The item is found at position "<<LOC+1;

else

cout<<"The item is not found in the array";

return 0;

 }

Hu´v]p´ns‚ amXrI:

How many elements? 7

Enter array elements in ascending order: 21 28 33 35 45 58 61

Enter the item to be searched: 35

The item is found at position 4

ss_\dn Xnc-b¬ {]h¿Ø\w hy‡am°p∂Xn\v Xmsg∏dbp∂ 7 (MAX=7)  AwK-

ßfp≈ Asd ]cnKWn°mw, Xnctb≠p∂ AwKw 45 BsW∂pw IcpXpI.

0 1 2 3 4 5 6

21 28 33 35 45 58 61
MAX = 7

FIRST = 0

LAST = 6

0 1 2 3 4 5 6

21 28 33 35 45 58 61

MIDDLE =  (FIRST+LAST)/2 = (0+6)/2 = 3

ChnsS LIST[MIDDLE] AXm-b-Xv, LIST[3]

s‚ hnebpw 45 Dw Xpey-a-√, F∂m¬ LIST[3]

s‚ hne Xnc-b¬ hne-tb-°mƒ Ipd-hm-Wv.

AXn-\m¬
FIRST = MIDDLE + 1 = 3 + 1 = 4, LAST = 6

FIRST<=LAST,

Bb-Xn-\m¬ \ap°v {]h¿Ø\w Bcw-`n°mw
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ss_\dn sk¿®n¬, 100,00,00,000 (100 tImSn) AwKßfp≈ Hcp Asdbn¬ Hcp

AwKw Xncbm≥ ]camh[n 30 XmcX-ayßƒ BhiyamWv. Asdbnse AwKßfpsS

FÆw Cc´nbmsb¶n¬, Hcp XmcXayw am{Xta IqSpXembn Bhiyapffp.

]´nI 8.1 ss_\dn Xncbepw tcJob Xncbepw XΩnepff hyXymkw ImWn®ncn°p∂p:

tcJob Xncb¬ ss_\dn Xncb¬

• AwKßƒ GsX¶nepw coXnbn¬ {IaoIcnt° • AwKßsf BtcmlW {IaØntem Ah

≠Xn√ tcmlW {IaØntem {IaoIcn®ncn°Ww
• Xncb¬ {]h¿Ø\Øn\v IqSp X¬ kabw • Xncb¬ {]h¿Ø\Øn\v hfsc Ipd®v

FSp°p∂p kabta Bhiyapffp

• F√m AwKßtfbpw kµ¿int°≠Xmbn hcmw • F√m AwKßtfbpw kµ¿int°≠Xn√
• Ipd®v AwKßfp≈ AsdIƒ°v A\ptbmPyw. • IqSpX¬ AwKßfp≈ AsdIƒ°v

A\ptbmPyw

8.3  Zznam\ AsdIƒ (Two dimensional Arrays)

50 hnZym¿∞nIfpsS Bdp hyXykvX hnjbßfnse am¿°pIƒ \ap°v kq£nt°-

≠Xp≠v F∂v IcpXpI. ChnsS \ap°v 50 AwKßƒ D≈ 6 GIam\ AsdIƒ

D]tbmKn°mw. F∂m¬ Cu {IaoIcWw ssIImcyw sNøp∂Xv Ffp∏ap≈ Imcya√.

Cu kmlNcyØn¬ \ap°v AsdIfpsS Asd As√¶n¬ Zznam\ Asd D]tbm-

Kn°mw.

Hcp Zznam\ Asdbnse Hmtcm AwKhpw Hcp AsdbmWv. DZmlcWambn, AR[m][n]

F∂ Zznam\ Asdbn¬ n AwKßfp≈ m AsdIƒ D≠v. As√¶n¬ m hcnIfpw n

\ncIfpw ASßp∂ Hcp ]´nIbmWv AR [m][n] F∂ Zznam\ Asd.

8.3.1 Zznam\ AsdIfpsS {]Jym-]\w (Declaring 2D Array)

C ++ se Zznam\ Asd \o°nshbv°ens‚ hmIy-L-S\ Xmsg sImSp°p∂p

data_type array_name[rows][columns];

hmIy-LS-\bn¬ data_type F∂Xv Asdbnse AwKßfpsS tU‰bpsS C\amWv
kqNn∏n°p∂Xv. array_name F∂Xv AsdbpsS t]cpw rows F∂Xv Zznam\
Asdbnse hcnIfpsS FÆhpw columns F∂Xv Zznam\ Asdbnse \ncIfpsS
FÆhpw kqNn∏n°p∂p. hcnIfpsSbpw \ncIfpsSbpw kqNnI 0-¬ Bcw`n®v bYm-
{Iaw hcnIƒ rows -1 epw \ncIƒ -coulmns - 1 epw  Ahkm\n°pw. 5 hcnIfpw 4

\ncIfpw D≈ Hcp Zznam\ Asd {]Jym-]\Øns‚ DZmlcWw Xmsg sImSp°p∂p.

int marks[5][4];

Nn{Xw 8.4 ¬ ImWn®ncn°p∂Xv t]mse. Cu Asdbnse AwKßƒ marks[0][0],

marks[0][1], marks[0][2], marks[0][3], marks[1][0], marks[1][1],

...,  marks[4][3] F∂nhbmIp∂p.

]´nI 8.1 ss_\dn sk¿®pw tcJob sk¿®pw XΩnepff XmcXayw
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hcnIƒ
0 1 2 3

0

1

2

3

4

\
nc

I
ƒ

marks [1][2]

marks [4] [1]

 Nn{Xw 8.4 Hcp Zznam\ AsdbpsS LS\

Hcp Zznam\ Asd°v Bhiyamb saΩdnbpsS Afhv AXns‚ Um‰ C\w, hcnIfpsS

FÆw, \ncIfpsS FÆw F∂nhbpsS ASnÿm\ØnemWv IW°m°p∂Xv. Zznam\

Asd°v Bhiyamb BsI ss_‰pIfpsS FÆw IW°pIq´p∂Xn\p≈ kq{X-hm-

Iyw Xmsg sImSpØncn°p∂p.

BsI ss_‰pIƒ = sizeof(Um‰ C\w) × hcnIfpsS FÆw × \ncIfpsS FÆw

DZmlcWØn\v, apIfn¬ ]d™ncn°p∂ marks[5][4] \v  4×5×4=80 ss_‰v

saΩdn BhiyamWv.

8.3.2  sa{SnIvkmbn Zznam\ AsdIƒ (Matrices as 2D arrays)

KWnXimkv{XØnse D]tbmK{]Zamb Hcp BibamWv sa{SnIvkv. Hcp sa{SnIvkv

F∂Xv m hcnIfnepw n \ncIfnepambn Hcp ]´nIbpsS cq]Øn¬ {IaoIcn®ncn°p∂

m × n kwJyIfpsS Hcp KWamsW∂v \ap°dnbmw. Zznam\ AsdbpsS klmb-

tØmsS sa{SnIvkv {]Xn\n[oIcn°m\mIpw. Hcp Zznam\ Asd t{]mkkv sNøp∂Xn\v

\nßƒ s\ÃUv eq∏v D]tbmKn°Ww. Hcp eq∏v hcnItfbpw ASpØXv \ncItfbpw

t{]mk psNøp∂p. km[mcWbmbn ]pdsØ eq∏v hcnIƒ°pw AIsØ eq∏v

\ncIƒ°pw th≠nbp≈XmWv. t{]m{Kmw 8.7 D]tbmKn®v m hcnIfpw n \ncIfpw D≈

Hcp sa{SnIvkv t{]mk v sNøp∂p.

t{]m{Kmw 8.7. m hcnIfpw n \ncIfpw D≈ Hcp sa{SnIvkv \n¿an°p∂p

#include <iostream>

using namespace std;

int main()

{ int m, n, row, col, mat[10][10];
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cout<< "Enter the order of matrix: ";

cin>> m >> n;

cout<<"Enter the elements of matrix\n";

for (row=0; row<m; row++)

for (col=0; col<n; col++)

cin>>mat[row][col];

cout<<"The given matrix is:";

for (row=0; row<m; row++)

{

cout<<endl;

for (col=0; col<n; col++)

cout<<mat[row][col]<<"\t";

}

return 0;

}

Hu´v]p´ns‚ amXrI:

Enter the order of matrix: 3  4

Enter the elements of matrix

1  2  3  4  2  3  4   5   3  4  5  6

The given matrix is:

1   2   3   4

2   3   4   5

3   4   5   6

c≠p sa{SnIvkpIfpsS {Iahpw AwKßtfbpw kzoIcn®v AhbpsS XpI I≠p-

]nSn°p∂Xn\p≈ Hcp t{]m{Kmw \ap°v N¿® sNømw.

t{]m{Kmw 8. 8 c≠v sa{SnIvkpIfpsS XpI Is≠Øp∂Xn\v

#include <iostream>

#include <cstdlib>

using namespace std;

int main()

{ int m1, n1, m2, n2, row, col;

int A[10][10], B[10][10], C[10][10];

cout<<"Enter the order of first matrix: ";

cin>>m1>>n1;

cout<<"Enter the order of second matrix: ";

sa{SnIvknse AwK-ßsf \¬Ip-∂Xv

XpS¿®-bmbpw Ahsb {]Z¿in-∏n-°p-∂Xv
Hcp sa{Sn-Ivkns‚ amXr-I-bn-ep-am-sW-∂Xv
{i≤n-°p-I.

AwK-ßsf sa{SnIvkv

amXr-I-bn¬ {]Z¿in-∏n°¬

sa{SnIvkv

\n¿ΩmWw

exit()
^wKvj≥ D]-tbm-Kn-

°p∂-Xn-\mbn
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cin>>m2>>n2;

if(m1!=m2 || n1!=n2)

{

cout<<"Addition is not possible";

exit(0);

}

cout<<"Enter the elements of first matrix\n";

for (row=0; row<m1; row++)

for (col=0; col<n1; col++)

cin>>A[row][col];

cout<<"Enter the elements of second matrix\n";

for (row=0; row<m2; row++)

for (col=0; col<n2; col++)

cin>>B[row][col];

for (row=0; row<m1; row++)

for (col=0; col<n1; col++)

C[row][col] = A[row][col] + B[row][col];

cout<<"Sum of the matrices:\n";

for(row=0; row<m1; row++)

{

cout<<endl;

for (col=0; col<n1; col++)

cout<<C[row][col]<<"\t";

}

}

Hu´v]p´ns‚ amXrI:

Enter the order of first matrix: 3   4

Enter the order of second matrix: 3   4

Enter the elements of first matrix

2 5 -3 7

5 12 4 9

-3 0 6 -5

Enter the elements of second matrix

1 4 3 5

4 -5 7 13

3 -4 7 9

Sum of the matrices:

3 9 0 12

9 7 11 22

0 -4 13 4

BZy sa{Sn-Ivkn-s‚
\n¿ΩmWw

c≠mw sa{Sn-Ivkn-s‚
\n¿ΩmWw

ChnsS AwK-ßsf \¬In-bn-cn-
°p-∂Xv sa{SnIvkv amXr-I-bn-em-Wv,

]s£ Cßs\ \¬I¬
\n¿_-‘-an√

2 sa{Sn-Ivkp-I-fpsS Hm¿U¿
hyXymk-am-sW¶n¬ t{]m{Kmw

Ah-km-\n-∏n-°p-∂p.

sa{Sn-Ivkns‚
XpI I≠p-]n-Sn-°p∂p
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t{]m{Kmw 8.8 ¬ C[i][j] = A[i][j] + B[i][j] F∂Xn\p ]Icw C[i][j] = A[i][j] – B[i][j]
D]tbmKn®m¬ c≠v sa{SnIvkpIƒ XΩnep≈ hyXymkw I≠p]nSn°m≥ Ignbpw.

C\n \ap°v kaNXpc sa{SnIvkns‚ hnI¿Æ AwKßfpsS XpI I≠p]nSn°m≥
Hcp t{]m{Kmw FgpXmw. Hcp sa{SnIvknse hcnIfptSbpw \ncIfptSbpw FÆw Htc
t]msebmsW¶n¬ AØcw sa{SnIvkv Hcp kaNXpc sa{SnIvkv Bbncn°pw. Hcp
kaNXpc sa{SnIvkn\v c≠p hnI¿Æßƒ D≠v. mat[0][0], mat[1][1],

mat[2][2], ..., mat[n–1][n–1], AwKßsf ap≥\nc As√¶n¬ apJy
hnI¿Æ AwKßƒ F∂v hnfn°p∂p. apJy hnI¿W AwKßfpsS XpI I≠p]nSn-
°p∂Xn\v t{]m{Kmw 8.9 D]tbmKn°mw.

t{]m{Kmw 8.9: Hcp sa{SnIvkns‚ apJy hnI¿Æ AwKßfpsS XpI Is≠ØpI.

#include <iostream>

using namespace std;

int main()

{ int mat[10][10], n, i, j, s=0;

cout<<"Enter the rows/columns of square matrix: ";

cin>>n;

cout<<"Enter the elements\n";

for(i=0; i<n; i++)

for(j=0; j<n; j++)

cin>>mat[i][j];

cout<<"Major diagonal elements are\n";

for(i=0; i<n; i++)

{

cout<<mat[i][i]<<"\t";

s = s + mat[i][i];

}

cout<<"\nSum of major diagonal elements is: ";

cout<<s;

return 0;

}

Hu´v]p´ns‚ amXrI:

Enter the rows/columns of square matrix: 3

Enter the elements

3 5 -2

7 4 0

2 8 -1

Major diagonal elements are

3 4 -1

Sum of major diagonal elements is: 6

XpI
ImWp-∂-Xn\v hnIn¿W

AwK-ßsf am{Xw D]-tbm-
Kn-°p-∂p.
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Cu AwK-ßsf Hcp
hcn-bn-embpw \¬Im-

hp-∂-Xm-Wv.

hcn-I-fp-sSbpw \nc-I-fp-
sSbpw FÆw ]c-kv]cw

am‰n-bXv {i≤n-°pI

kqNn-I-Ifpw ]c-kv]cw
amdn-bXv {i≤n-°p-I.

Hmtcm sa{SnIvkn\pw Hcp {Sm≥kvt]mkv D≠v. hcnbnse AwKßƒ \ncbmbpw

As√¶n¬ Xncn®pw am‰w hcpØnbmWv CXv e`n°p∂Xv. t{]m{Kmw 8.10 Cu {]{Inb

hy‡am°p∂p.

t{]m{Kmw 8.10: Hcp sa{SnIvkns‚ {Sm≥kvt]mkv I≠p]nSn°pI.

#include <iostream>

using namespace std;

int main()

{ int ar[10][10], m, n, row, col;

cout<<"Enter the order of matrix: ";

cin>>m>>n;

cout<<"Enter the elements\n";

for(row=0; row<m; row++)

for(col=0; col<n; col++)

cin>>ar[row][col];

cout<<"Original matrix is\n";

for(row=0; row<m; row++)

{

cout<<"\n";

for(col=0; col<n; col++)

cout<<ar[row][col]<<"\t";

}

cout<<"\nTranspose of the entered matrix is\n";

for(row=0; row<n; row++)

{

cout<<"\n";

for(col=0; col<m; col++)

cout<<ar[col][row]<<"\t";

}

return 0;

}

Hu´v]p´ns‚ amXrI:

Enter the order of matrix: 4 3

Enter the elements

3 5 -1

2 12 0

6 8 4

7 -5 6

Original matrix is

3 5 -1
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2 12 0

6 8 4

7 -5 6

Transpose of the entered matrix is

3 2 6 7

5 12 8 -5

-1 0 4 6

Um‰ ]´nI cq]Øn¬ {IaoIcn°s∏Sptºmƒ, Nne kmlNcyßfn¬ \ap°v Hmtcm

hcnbntebpw, \ncbntebpw AwKßfpsS BsIØpI Bhiyambn hcpw. t{]m{Kmw

8.11  Cu NpaXe \n¿∆ln°m≥ Iºyq´dns\ klmbn°p∂p.

t{]m{Kmw 8.11

#include <iostream>

using namespace std;

int main()

{

int ar[10][10], rsum[10]={0}, csum[10]={0};

int m, n, row, col;

cout<<"Enter the number of rows & columns in the array: ";

cin>>m>>n;

cout<<"Enter the elements\n";

for(row=0; row<m; row++)

for(col=0; col<n; col++)

cin>>ar[row][col];

for(row=0; row<m; row++)

for(col=0; col<n; col++)

{

rsum[row] += ar[row][col];

csum[col] += ar[row][col];

}

cout<<"Row sum of the 2D array is\n";

for(row=0; row<m; row++)

cout<<rsum[row]<<"\t";

cout<<"\nColumn sum of the 2D array is\n";

for(col=0; col<n; col++)

cout<<csum[col]<<"\t";

return 0;

}

Hu´v]p´ns‚ amXrI:

hcn-bnsebpw \nc-bn-sebpw
AwK-ßsf {]tXyIw Iq´p-

Ibpw, Hmtcm XpIbpw
{]kvXpX Asd-bnse A\p-kr-X-
amb ÿm\-ß-fn¬ kq£n-°p-

Ibpw sNøp-∂p.
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Enter the number of rows & columns in the array: 3   4

Enter the elements

3 12 5 0

4 -6 2 1

5 7 -6 2

Row sum of the 2D array is

20 1 8

Column sum of 2D array is

12 13 1 3

8.4 _lpapJ AsdIƒ (Multi dimensional arrays)

Hcp Zznam\ AsdbpsS Hmtcm AwKhpw as‰mcp Asdbmbncn°mw. AØcØnep≈

Hcp Asdsb 3D ({Xnam\ Asd) Asd F∂v ]dbp∂p.

data_type array_name[size_1][size_2][size_3];

F∂ {]kvXmh\ D]tbmKn®v Hcp {Xnam\ AsdbpsS {]Jym-]\w \SØmw. aq∂p

kqNnI D]tbmKn®v Hcp 3D AsdbpsS AwKßsf D]-tbm-Kn-°pI-Ibpw sNømw.

Ar[10][5][3] Hcp 3D Asd BsW¶n¬ BZysØ AwKw Ar [0][0][0] Ahkm\

AwKw Ar [9][4][2] Bbncn°pw. Cu Asdbn¬ 150 (10×5×3) AwKßƒ AS-ßn-

bncn°mw.

Asd F∂m¬ XpS¿®bmb saΩdn ÿm\ßfn¬ tiJcn®p h®n´p≈ Htc XcØnep≈
Um‰IfpsS kaqlamWv. Hcp t]cn¬ Htc XcØnep≈ Hcp Iq´w hneIƒ tiJcn°p∂Xn\mbn
AsdIƒ D]tbm-Kn°p∂p. Hcp Asdbnse F√m AwKßtfbpw kqNnIbpsS klmbØm¬
D]tbmKn°phm≥ Ignbpw. for eq∏ns‚ klmbtØmsS Asdbnse AwKßsf Ffp∏Øn¬
D]tbmKn°p∂p. IS-∂p-t]m-I¬, {Ias∏SpØ¬, Xncb¬ XpSßnb {]h¿Ø\ßƒ
AsdIfn¬ \SØs∏Sp∂p. Asdbnse AwKßsf {IaoIcn°p∂Xn\v __nƒ tkm¿´v,
ske£≥ tkm¿´v F∂o  coXnIƒ D]tbmKn°p∂p. Hcp Asdbn¬ Hcp AwKsØ Xncbm≥
tcJob Xncb¬, ss_\dn Xncb¬ F∂o  hnZyIƒ D]tbm-Kn°p∂p. sa{SnIvkv kw_‘amb
Imcyßƒ sNøp∂Xn\v Zznam\ AsdIƒ D]tbm-Kn°p∂p. Zznam\ Asdbnep≈ Hcp AwKsØ
]cma¿in°p∂Xn\v \ap°v c≠v kqNnIIƒ D≠mIpw. Zznam\ AsdIƒ IqSmsX, _lpapJ
AsdIfpw kr„n°m≥ Ignbpw.

\ap°v kw{K-ln°mw
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Cu A[ymbØns‚ ]q¿Øo-I-c-W-Øn-\p-tijw ]Tn-Xm-hn\v Xmsg ]d-bp-∂h B¿Pn-°m≥ Ign-bpw.

$ Asd D]-tbm-Kn-t°≠ kml-N-cy-ß-fpsS Xnc-n®-dnhv

$ GIam\, Zznam-\ AsdIfpsS {]Jym-]-\hpw {]mcw`hne \¬Iepw

$ Xnc-b¬, {Ia-s∏-Sp-Ø¬ XpSßn hnhn[ßfmb Asd {]h¿Ø-\-ß-fpsS bp‡n \n¿ΩmWw

$ Zznam\ AsdbpsS klm-b-tØmsS sa{Sn-Ivkp-ambn _‘-s∏´ {]iv\ ]cn-lm-c-ßƒ

1. 12 amksØ hn¬∏\bpsS XpI SalesAmt F∂ Asdbnte°v C≥]p´v  sNbv-
XXn\ptijw hn¬]\bpsS BsIØpIbpw icmicnbpw Is≠Øp∂Xn\p≈
Hcp C++ t{]m{Kmw FgpXpI.

2. N kwJyIfpsS Hcp Asd \n¿Ωn®Xn\v tijw kwJyIfpsS icmicn Is≠Øp-
Ibpw icmicn°v apIfn¬ D≈ kwJyIƒ {]Z¿in∏n°pIbpw sNøp∂Xn\v
Hcp C++ t{]m{Kmw FgpXpI.

3. hne, Afhv, Xq°w F∂nh tiJcn°p∂Xn\mbn price, quanttiy, amount F∂n-
ßs\ 3 AsdIƒ \n¿Ωn°pI. Hmtcm Asdbpw 10 AwKßsf Dƒs°m≈m≥
Ignbp∂hbmbncn°Ww. price, quanttiy F∂o AdIfnte°v hneIƒ \¬IpI.
amount AsdbpsS aqeyw amount[i] = price[i] × quanttiy[i] F∂mbncn°Ww. F√m
Um‰bpw \¬Inb tijw, Xmsg sImSpØncn°p∂ coXnbn¬ Hu´v]p´v {]Z¿in-
∏n°p∂Xn\p th≠nbp≈ Hcp C++ t{]m{Kmw FgpXpI

Price Quantity Amount

——— ——— ———

——— ——— ———

4. Hcp Asdbnte°v 10 kwJyIƒ \¬InbXn\v tijw,  Ahbnse G‰hpw henb

kwJybpw sNdnb kwJybpw I≠p]nSn°p∂Xn\p≈ Hcp C++ t{]m{Kmw Fgp-

XpI.

5. Hm¿U¿ n Bbn-´p≈ Hcp kaNXpc sa{SnIvkns‚ hnI¿ÆØn\p apI-fn-ep≈

AwKßsf {]Z¿in-∏n-°p∂Xn\p≈ C++ t{]m{Kmw FgpXpI. DZm-l-c-W-Øn\v

Xmsg ImWp∂ sa{SnIvkv ]cn-K-Wn-°p-I.

em_v {]h¿Ø-\-ßƒ

]T-\t\´-ßƒ
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123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678

amXrIm tNmZy-ßƒ

1. Hcp Asdbnse F√m AwKßfpw _______ Um‰ C\w Bbncn°Ww.

2. ]Øp AwKßfp≈ Hcp AsdbpsS kqNnI _______ apX¬ _______ hscbp≈

kwJyIƒ Bbncn°pw.

3. Hcp Asdbnse AwKsØ _______ D]tbmKn®v D]-tbm-Kn-°mw.

4. AR Hcp AsdbmsW¶n¬, AR[7] FXv AwKsØ {]Xn\n[m\w sNøp∂p?

5. int a[3]={2,3,4}; F∂ Asdbn¬ a[1] s‚ hne F¥v?

6. int a[]={1,2,3,4}; F∂ Asdbn¬ a[2] s‚ hne F¥v?

7. int a[5]={1,2,3,4}; F∂ Asdbn¬ a[4] s‚ hne F¥v?

8. 89, 75, 82, 93, 78, 95. F∂o kvtImdpIƒ score F∂ Asdbnte°v {]mcw` hne-

bmbn \evIp∂Xn\p≈ {]kvXmh\ FgpXpI

9. Hcp Asdbnse F√m AwKßtfbpw {]Z¿in∏n°p∂Xv _______ {]h¿-Ø-

\Øn\v Hcp DZmlcWamWv.

2 3 1
7 1 5
2 5 1

DØcw ChnsS ImWp∂ hn[-am-bn-cn°pw 2 3 1
1 5

1

5. Hm¿U¿ n Bbn-´p≈ Hcp kaNXpc sa{SnIvkns‚ hnI¿ÆØn\p Xmsgbp≈

AwKßsf {]Z¿in-∏n-°p∂Xn\p≈ C++ t{]m{Kmw FgpXpI. DZm-l-c-W-Øn\v

Xmsg ImWp∂ sa{SnIvkv ]cn-K-Wn-°p-I.

2 3 1
7 1 5
2 5 1

DØcw ChnsS ImWp∂ hn[-am-bn-cn°pw 2
7 1

2 5  7

7. Xmsg ImWn®ncn°p∂Xpt]mse ]mkvI¬kv {XntImWw (Pascal's Triangle)

{]Z¿in-∏n°p∂Xn\pff Hcp C++ t{]m{Kmw FgpXpI

1

1 2 1

1 3 3 1

1 4 6 4 1
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10. int a[2][3]; F∂ Asd \n¿an°p∂Xn\v F{X ss_‰pIƒ BhiyamWv.

11. m AwKßfp≈ Asdbn¬, ss_\dn Xncben¬ Hcp AwKsØ Is≠Øp-∂-

Xn\v ]camh[n n Xncb¬ BhiyamWv. F∂m¬ AwKßfpsS FÆw Cc´nsb-

¶n¬ F{X Xncb¬ Bhiyambn hcpw?

12. Mark F∂ Asdbnte°v ]qPyw {]mcw` hnebmbn \evIp∂Xn\p≈

{]kvXmh\ FgpXpI.

13. {]kvXmh\ icntbm sXt‰m: 10 AwKßfpff Asdbnse ]Xn\mdmasØ

Aw-KsØ D]tbmKn°phm≥ \nßƒ {ian°pIbmsW¶n¬ Issºe¿ sX‰v

tcJs∏SpØpw.

eLp D]-\ymk tNmZyßƒ

1. Asd \n¿∆Nn°pI.

2. int studlist[1000]; F∂ {]Jym-]\ {]kvXmh\ A¿∞am°p∂Xv F¥v?

3. Hcp GIam\ Asdbv°mbn saΩdn A\phZn°p∂Xv Fßs\?

4. 10 AwKßfp≈ Asdbnte°v kwJyIsf kzoIcn®v Ahbnse H‰ kwJy-bp-

sSbpw Cc´ kwJybpsSbpw FÆw {]Z¿in∏n°p∂Xn\p≈ C++ tImUv iIe-

ßƒ FgpXpI.

5. 2, 3, 4, 5 F∂o kwJyIƒ Hcp Asdbn¬ tiJcn°p∂Xn\p≈  {]mcw`

hne\¬I¬ {]kvXmh\ FgpXpI.

6. IS-∂p-t]m-I¬ F∂m¬ F¥v?

7. {Ias∏SpØ¬ \n¿∆Nn°pI.

8. Xncb¬F∂m¬ F¥v?

9. __nƒ tkm¿´v F∂m¬ F¥v?

10. ss_\dn Xncb¬ F∂m¬ F¥v?

11. Hcp Zznam\ Asd \n¿∆Nn°pI

12. Hcp Zznam\ Asdbv°mbn saΩdn A\phZn°p∂Xv Fßs\?

D]-\ymk tNmZyßƒ

1. Asd AR 25, 81, 36, 15, 45, 58, 70 F∂o AwKßƒ Dƒs°m≈p∂p. 45 F∂ hne

Xncbp∂Xn\mbp≈ ss_\dn Xncb¬ coXnbpsS {]h¿Ø\w hniZam-°pI.

2. Xpey hen∏Ønep≈  c≠p Asdbn¬ AwKßsf kzoIcn®v AXXv ÿm\-

ßfnse AwKßƒ XΩnep≈ hyXymkw Is≠Øp∂Xn\p≈ C++ t{]m{Kmw

FgpXpI.
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3. 3, 32, 25, 44, 16, 37, 12 F∂o AwKßsf {IaoIcn°p∂Xn\pff __nƒ tkm¿´ns‚

{]h¿Ø\coXn hniZoIcn°pI.

4. 24, 45, 98, 56, 76, 24, 15 F∂o AwKßsf {IaoIcn°p∂Xn\pff tcJob Xnc-b-

ens‚ {]h¿Ø\coXn hniZoIcn°pI.

5. c≠v sa{SnIvkpIƒ XΩn¬ hyhIe\w sNøp∂Xn\p≈ Hcp t{]m{Kmw FgpXpI.

6. Hcp Zznam\ Asdbn¬ AwKßfpsS XpIbpw icmicnbpw Is≠Øm\mbn

t{]m-{Kmw FgpXpI.

7. Hcp Zznam\ Asdbnse G‰hpw henb kwJy Is≠Øp∂Xn\p≈ t{]m{Kmw

FgpXpI.

****************
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• Asd D]tbmKn®p≈ kv{SnMv

ssIImcyw sNø¬

• kv{Snßn\p  th≠nbp≈ saΩdn

\o°nshbv°¬

• kv{Snßn\p taep≈ C≥]p´v /Hu´v]p´v

{]h¿Ø\ßƒ

• ImcIv‰¿ C≥]p´v /Hu´v]p´v

{]h¿Ø\ßƒ°v th≠nbp≈

I¨tkmƒ ^Mv-j\pIƒ

¡ getchar()

¡ putchar()

• C≥]p´v /Hu´v]p´v

{]h¿Ø\ßƒ°p≈

kv{Sow ^Mv-j\pIƒ

¡ C≥]p´v  ^Mv-j\pIƒ

get(), getline()

¡ Hu´v]p´v  ^Mv-j\pIƒ

put(), write()

Htc XcØnep≈ At\Iw Um‰sb ssI-Imcyw

sNøp∂Xn\p≈ ^e{]Zamb D]m[n-bmWv Asd-

Iƒ (Arrays) F∂v \mw ]Tn®p Ign™p. CXn\p

apºv N¿® sNbvX an°hmdpw t{]m{Km-apIfnepw

AtdIƒ D]tbmKn®ncn°p∂Xv  \yqsadnIv Um‰

C\ßsf t{]mk v sNøp∂-Xn\mWv. F∂m¬

kv{SnMv ssS∏v Um‰bpw Ds≠∂Xv \ap°dnbm-hp∂

Hcp hkvXpX-bp-amWv. AØcw Um‰sb  saΩ-

dnbn¬ tiJcn°p-∂Xpw t{]mk v sNøp-∂Xpw

\mw ChnsS N¿®sNøp∂p. IqSmsX kv{Sn-ßpI-

sfbpw ImcIv‰dpIsfbpw ssIImcyw sNøp-∂Xn-

\p≈  Nne C≥]p´v/Hu´v]p´v A¥¿\n¿anX ^Mv-

j\pIfpw (Built in functions) ChnsS {]Xn]m-Zn-°-

s∏Sp-∂p≠v.

9.1. Asd D]tbmKn®p≈ kv{SnMv ssIImcyw
sNø¬ (String handling using arrays)

C++ se HcpXcw en‰demWv kv{SnMv. t{]m{Kmap-

Ifn¬ Ch ImWs∏Sp∂Xv D≤cWn°p≈n¬

(Double quotes) XpS¿®bmbp≈ ImcIv‰-dpI-fm-

bmWv. \nßtfmSv t]cv tiJcn°phm\pw {]Z¿in-

∏n°p-∂Xn\pap≈ Hcp t{]m{Kmw FgpXp-hm≥

Bhiy-s∏´psh-∂ncn°s´. Um‰ tiJcn-°phm≥

thcn-b_nƒ BhiyamsW∂v CXn\p apºv \mw

]Tn®n-´p≠v. my_name F∂ thcnb_nƒ Hcp sF-

U‚n-^b¿ Bbn ChnsS \ap°v D]-tbmKn°mw.

Hcp thcnb_nƒ D]tbm-Kn°p∂Xn\p apºv AXv

{]Jym]n°-Wsa∂p≈Xv Cu Ahk-cØn¬

Xo¿®bmbpw Hm¿ant°≠-XmWv. kv{SnMv Um‰sb

kqNn∏n°m-\p≈ ASn-ÿm\ Um‰ C\w  \nehnen-

√mØXn\m¬ GXp Xcw Um‰bmWv kv{SnMv Um‰
tiJcn°p∂ thcnb-_nƒ {]Jym-]\Øn\v D]-
tbmKn°m\mhpI F∂v ]d-bm≥ km[n-°n√? AXp-
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sIm≠v \ap°v char Um‰ C\sØ°p°pdn®v BtemNn°mw. F∂m¬  Ahn-sSbpw
Hcp {]iv\ap≠v. char Um‰ C\Øn\v Hcp ImcIv‰¿ am{Xta tiJcn°phm≥ Ignbp-
Ibp≈p. AXpsIm≠pXs∂bmWv kv{SnMv F∂Xv XpS¿®bmb ImcIv‰dpIfpsS
C≥]p´v Bbn kzoIcnt°≠n hcp∂Xv .

"Niketh" F∂ t]cv ]cnKWn°pI. CXv Bdv ImcIv‰dpIƒ Dƒs°m≈p∂ Hcp
kv{SnMv BWv. F∂m¬ Hcp ImcIv‰¿ Asdbv°v H∂ne[nIw ImcIv‰dpIsf
tiJcn°phm≥ Ignbpsa∂v \ap°dnbmw. AXpsIm≠p Hcp Atdsb Xmsg
ImWp∂hn[w {]Jym-]n°mhp∂XmWv.

char my_name[10];

my_name F∂v t]cp≈ Atdbn¬ Hcp ss_‰v  hoXw hen∏ap≈  XpS¿®bmb
]Øv saΩdn ÿm\ßƒ \o°nh®n´p≠v. Cu Atdbnte°v Xmsg ImWp∂Xv
t]mse {]mcw` hneIƒ \¬Imhp∂XmWv.

char my_name[10] = { 'N','i','k','e','t','h'};

Nn{Xw 9.1¬ ta¬ kqNn∏n® ImcIv‰¿ AtdbpsS saΩdn \o°nshbv]v
Nn{XoIcn®n´p≠v. kv{Snßnse ImcIv‰dpIƒ tImambp]tbmKn®v th¿Xncn®mWv
tiJcn°p∂Xv F∂v {]tXyIw {i≤nt°≠XmWv . CtX Um‰ C≥]p´v
sNøWsa¶n¬ Xmsg ]d™ncn°p∂  C++ {]kvXmh\  D]tbmKn°mw .

for (int i=0;i<6;i++)

cin>>my_name[i];

Cu tImUv {]h¿Øn°p∂ kabØv \mw "Niketh" F∂ kv{Snßn\IsØ  Bdv
ImcIv‰dpIƒ H∂n\v ]pdsI H∂mbn  kvt]kv _m¿, Sm_v Io  As√¶n¬ F‚¿
Io F∂nhbn¬ GsX¶nepw H∂p]tbmKn®v th¿Xncn®v thWw C≥]p v́ sNtø≠Xv.
ta¬ kqNn∏n®  c≠p coXnbnepap≈ saΩdn \o°nhbv°epIƒ  Xmsg X∂ncn°p∂
hn[ØnemWv.

Nn{Xw 9.1 ImcIv‰¿ AsdbpsS saΩdn \o°nshbv]v

my_name

N i k e t h

0 1 2 3 4 5 6 7 8 9

Asd-bpsS
t]cv

AwK-ßƒ

k_v
kv{In-]v‰p-Iƒ

kv{SnßpIƒ XpS¿®bmbp≈ ImcIv‰dpIƒ BbXn\m¬ ImcIv‰¿  Atdsb kv{Sn-

ßpIƒ tiJcn°p∂Xn\v D]tbmKn°mhp∂XmWv. F∂ncp∂mepw Hcp kv{SnMv

t\cn´v C≥]p´v sNøp∂Xmbn \ap°v tXm∂pItb C√ F∂Xv Hcp hkvXpX-bmWv.

]Icw \mw H∂n\v ]pdsI H∂mbn ImcIv‰dpIƒ C≥]p´v sNbvXv AXns\ Hcp

kv{SnMv B°n am‰pIbmWv sNtø≠Xv.
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C++ ¬ ImcIv‰¿ AtdIƒ°v Nne {]tXyI khntijXIƒ D≠v. Hcn°¬ Hcp

ImcIv‰¿ Asd {]Jym]n®m¬, AsdbpsS t]cv kv{SnMv Um‰ kq£n°m\p≈ km-

[mcW thcnb_nfmbnØs∂ ]cnKWn°s∏Sp∂p. AXpsIm≠p Xs∂ ImcIv‰¿

Atd-bpsS t]cv kv{SnMv thcnb_nfn\v kam\amWv F∂v ]dbmw. AXn\m¬ \nß-

fpsS t]cv my_name (AsdbpsS t]cv) ¬ Xmsg sImSpØn´p≈ {]kvXmh\ D]tbm-

Kn®v kw`cn°mhp∂XmWv.

cin>>my_name;

a‰p≈ Um‰ C\ßfpsS ImcyØn¬ ta¬ kqNn∏n°s∏´ {]tbmKw sX‰msW∂v

{]tXyIw {i≤nt°≠XmWv. C\n \ap°v Hcp kv{SnMv C≥]p´v sNbvXp {]Z¿in-∏n-

°p∂Xn\p≈  t{]m{Kmw ]q¿Ønbm°mw. t{]m{Kmw 9.1 ¬ ]d™ncn°p∂Xv t]mse

CXv sNømhp∂XmWv .

 t{]m{Kmw 9.1: Hcp kv{SnMv C≥]p´v sNbvXv {]Z¿in∏n°pI.

#include<iostream>

using namespace std;

int main()

{

char my_name[10];

cout << "Enter your name: ";

cin >> my_name;

cout << "Hello " << my_name;

}

Cu t{]m{Kmw {]h¿Øn∏n°ptºmƒ Xmsg ImWp∂hn[w Hu v́]p v́  e`n°p∂XmWv.

Enter your name: Niketh

Hello Niketh

{]tXyIw {i≤nt°≠Xv ChnsS kv{SnMv tIm¨Ã‚ v  "Hello"  A√ "Hello " BWv

F∂p≈Xv. ('o' F∂ A£cØn\p tijw Hcp kvt]kv \¬Inbn´p≠v).

t{]m{Kmw 9.1 {]h¿Øn∏n®v \nßfpsS t]cns‚ IqsS C\njyepw

C≥]p´v sNbvXv  Hu´v]p´v icntbm sXt‰m F∂v ]cntim[n°pI.

t]cn¬  10 ImcIv‰dpIfnepw  IqSpX¬ Ds≠¶n¬ AsdbpsS hen∏w

BhiyØn\\pkcn®v h¿≤n∏n°pI .\ap°v sNømw

9.2 kv{Snßn\p th≠nbp≈ saΩdn \o°nshbv]v (Memory allocation for strings)

Hcp Asdbnep≈ ImcIv‰dpIƒ°v Fßs\bmWv saΩdn A\phZn°p∂sX∂p

\mw I≠p Ign™p. Nn{Xw 9.1 ¬ ImWn®ncn°p∂Xv t]mse saΩdn BhiyIX

IW-°m°p∂Xv C≥]p v́ sNbvX ImcIv‰dpIfpsS FÆa\pkcn®mWv. F∂m¬ Hcp
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Imc-Iv‰¿ Asdbn¬ kv{SnMv C≥]p´v sNøptºmƒ Nn{Xw as‰m∂mIp∂p. \Ωƒ

t{]m{Kmw 9.1  {]h¿Øn∏n®v "Niketh" F∂ kv{SnMv C≥]p´v sNbvXm¬ saΩdn

\o°nshbv]v Xmsg ImWp∂ hn[ambncn°pw.

kv{Snßns‚ Ah-km-\-̀ m-KØv
Iq´n-t®¿°-s∏-Sp∂ \ƒ Imc-IvS¿ '\0'

Nn{X 9.2 : Imc-Iv‰¿ Atd-bpsS saΩdn \o°n-sh-bv]v.

my_name

N i k e t h \0

0 1 2 3 4 5 6 7 8 9

Atd-bpsS
t]cv

ChnsS \ƒ ImcIv‰¿ ('\0') kv{Snßns‚ Ahkm\`mKØv Iq´nt®¿°s∏Sp∂p.  CXv

ImcIv‰¿ kv{Snßns‚ sS¿ant\‰¿ Bbn D]tbmKn°p∂p. AXn\m¬ Hcp kv{SnMv

kw`cn°m\mhiyamb saΩdn F∂Xv kv{Snßnse BsI ImcIv‰dpIfpsS FÆhpw

\ƒ ImcIv‰dn\p th≠ Hcp ss_‰pw tN¿∂XmWv. taev]d™ "Niketh" F∂

kv{SnMv  tiJcn°phm≥ Ggv ss_‰v BhiyamWv. (AXmbXv 6 ImcIv‰dpIƒ°p≈

6 ss_‰v + \ƒ ImcIv‰dn\p≈ 1 ss_‰v).

Xmsg ImWn®ncn°p∂hn[Øn¬ \ap°v ImcIv‰¿  Asdbv-°v- {]mcw`hne \¬Imw.

char my_name[10] = "Niketh";

char str[] ="Hello world";

BZysØ {]kvXm-h-\-bn¬ ]Øv saΩdn ÿm\ßƒ \o°n sh°pIbpw AXn¬

{]mcw` hnebpw \ƒ ImcIv‰dpw kw`cn°pIbpw sNøp∂p. ChnsS Ahkm\ aq∂v

ss_‰pIƒ D]tbmKn°p∂n√. F∂m¬ c≠masØ kvt‰‰vsa‚n¬ AsdbpsS hen∏w

Dƒs∏SpØnbn´n√. AXpsIm≠v 11 ss_‰v kv{Snßn\pw 1  ss_‰v '\0' \pw AS°w

BsI 12 ss_‰v \o°nshbv°s∏Sp∂p .

9.3 kv{Snßn\p taep≈ C≥]p v́ /Hu v́]p v́  {]h¿Ø\ßƒ
(Input/Output operations on strings)

t{]m{Kmw 9.1¬ kv{SnMv Um‰ C≥]p´v/Hu´v]p´v sNøp∂Xn\p≈ {]kvXmh\Iƒ
Dƒs]SpØnbn´p≠v. AsdbpsS hen∏w 20 B°n {]Jym]\ {]kvXmh\bn¬ Hcp
sNdnb am‰w hcpØpI. "Maya Mohan" F∂ t]cv C≥]p´v sNbvXv t{]m{Kmw {]h¿-
Øn∏n°pIbmsW¶n¬ Xmsg ImWp∂ hn[Ønep≈ Hu´v]p´v e`n°p∂XmWv.

Enter your name: Maya Mohan

Hello Maya

kv{SnMv tiJcn°p∂Xn\v Bhiyamb hen∏w AsdbvIv Ds≠¶nepw \ap°v
Hu´v]p´mbn "Maya" F∂v am{XamWv e`n°p∂Xv. CsX¥psIm≠v kw`hn®p?

\ap°v cin>>my_name;F∂ {]kvXmh\ kq£vaamsbm∂p ]cntim[n°mw. Hcp

Um‰ C\sØ am{Xta Cu {]kvXmh\ D]tbmKn®p C≥]p´v sNøm≥ Ignbq F∂v
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\ap°dnbmw. Hcp Um‰sb as‰m∂n¬ \n∂v th¿Xncn°phm≥ D]tbmKn°p∂XmWv

ssh‰v kvt]kv. AXpsIm≠v "Maya Mohan" F∂Xv c≠v Um‰bmbn ]cnKWn°s∏-

Sp∂p. (Maya, Mohan F∂nhbv°nSbv°v ssh‰v kvt]kv D≈XpsIm≠v). my_name\v

apºv Hcp C≥]p´v Hm∏td‰¿ (>>) am{Xtabp≈p. AXn\m¬ BZysØ Um‰bmb

"Maya" am{Xw kw`cn°s∏Sp∂p. AXn\v tijap≈ ssh‰v kvt]kv Unenan‰¿

Bbn h¿Øn°pIbpw sNøp∂p. AXn\m¬ Cu {]kvXmh\ kwhn[m\w D]tbmKn®v

ssh‰v kvt]kv ASßnb kv{SnßpIƒ apgph\mbpw C≥]p v́ sNøphm≥ IgnbpIbn√.

CXn\p ]cnlmcambn gets()F∂ ̂ Mv-j≥ D]tbmKn°mhp∂XmWv. Ãm≥tU¿Uv

C≥]p´v D]IcWßfn¬ (keyboard) \n∂v ssh‰v kvt]kv ASßnb kv{SnßpIsf

kzoIcn-°pIbpw AXns\ Hcp ImcIv‰¿ Asdbn¬ kw`cn°p∂Xn\pap≈ I¨-

tkmƒ C≥]p´v ^Mv-j\mWv gets(). Cu ^Mv-j\nte°v kv{SnMv thcnb_nƒ

(ImcIv‰¿ AsdbpsS t]cv) Xmsg ImWp∂hn[Øn¬ \¬Imhp∂XmWv.

gets(character_array_name);

Cu ^Mv-j≥ D]tbmKn°ptºmƒ cstdio(stdio.h F∂Xv Turbo C++¬) F∂

sse{_dn slU¿ ^b¬ t{]m{Kman¬ Dƒs∏SptØ≠XmWv. t{]m{Kmw 9.1 ¬

include <cstdio> Dƒs∏SpØpIbpw IqSmsX cin>>my_name; F∂ {]kvXmh-

\bv°v  ]Icw gets(my_name); D]tbmKn®v  t{]m{Kmw ho≠pw {]h¿Øn∏n®m¬

Xmsg ImWp∂ Hu´v]p´v e`n°p∂XmWv.

Enter your name : Maya Mohan

Hello Maya Mohan

Ct∏mƒ \mw C≥]p v́ sNbvX apgph≥ kv{Snßpw  Hu v́]p v́ Bbn ImWs∏Sp∂p≠v.

C\n \ap°v gets() ̂ Mv-j\pw cin Dw XΩnep≈ hyXymkw F¥msW∂p t\m°mw.

kv-{Snßns‚ C≥]p v́/Hu v́]p v́ {]h¿Ø\ßfn¬ k_v-kv-{In]v‰Uv thcnb_nƒ F∂

Bibw D]tbmKn°p∂ns√¶nepw, Asdbnse GsXmcp AwKsØbpw AsdbpsS

t]cpw k_vkv{In]v‰pw D]tbmKn®p th¿Xncn®p]tbmKn°mhp∂XmWv. kv{Snßnse

BZysØ ImcIv‰dns\ D]tbmKn°Wsa¶n¬ my_name[0]F∂pw, A©m-asØ

ImcIv‰¿ FSpØp]tbmKn°Wsa¶n¬ my_name[4] F∂nßs\ F∂pw {]tbm-

Kn°mhp-∂XmWv. \ƒ ImcIv‰dpw ('\0') \ap°v k_vkv{In]vSv D]tbmKn®p

sXcs™Sp°mw. Xmsg sImSpØn´p≈ t{]m{Kmw Cu Bibw hy‡am°p∂XmWv.

t{]m{Kmw 9.2 X∂ncn°p∂ kv{Snßnse kzcm£cßfpsS (Vowels) FÆw I≠p]nSn°pI

#include <iostream>

#include <cstdio>

using namespace std;

int main()

{

  char str[20];

gets( )

^Mvj\v th≠n-bp≈
slU¿ ^b¬
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  int vow=0;

  cout<<"Enter a string: ";

  gets(str);

  for(int i=0; str[i]!='\0'; i++)

switch(str[i])

     {

case 'a':

case 'e':

case 'i':

case 'o':

case 'u': vow++;

}

  cout<<"No. of vowels in the string "<<str<<" is "<<vow;

  return 0;

}

\ƒ Imc-IvS¿ FØp-∂Xphsc
XpS¿∂p sIm≠n-cn-°p∂p.

Atd-bnse Hmtcm Imc-IvSdpw
Imc-IvS¿ tIm¨Ã‚p-ambn

Xmc-Xayw sNøp∂p

"Hello guys" F∂ kv{SnMv C≥]p v́ sNbvXv t{]m{Kmw 9.2  {]h¿Øn∏n°pI-bmsW¶n¬
NphsS sImSpØncn°p∂ Hu´v]p´v ImWmhp∂XmWv .

Enter a string : Hello guys

No.of vowels in the string Hello guys is 3

Cu t{]m{Kmw {]h¿Øn®v  ^ew e`yamIp∂Xv Fßs\sb∂v \ap°v  hniIe\w
sNømw.

• XpS°Øn¬ Xs∂ gets()^Mv-j≥ D]tbmKn®v  "Hello guys"F∂ kv{SnMv
C≥]p´v sNøp∂p .

•  ' i ' F∂ k_v-kv{In]v‰v  D]tbmKn®p kqNn∏n°p∂ Asdbnse Hmtcm ImcIv‰dpw,
\ƒ ImcIv‰¿ ('\0') A√mØnStØmfw t^m¿ eq∏ns‚ N´°qSv XpS¿®bmbn
{]h¿-Øn®psIm≠ncn°p∂p. AXmbXv \ƒ ImcIv‰¿ FØp∂Xphsc eq∏ns‚
N´°qSv  {]h¿Øn®psIm≠ncn°pw.

• eq∏v N´°qSn\IØv Htcsbmcp kzn®v {]kvXmh\ (switch statement) am{Xta
D≈q. BZysØ \mep tIkpIfnepw Hcp {]kvXmh\ t]mepw \¬Inbn´n√.
Ahkm-\sØ tIkn\v vow F∂ thcnb_nfns‚ hne H∂v h¿≤n°p∂p (vow++).
F√m tIkp-Iƒ°pw CXmhiyamsW∂p Hcp ]s£ \nßƒ Nn¥n°p∂p-≠mhpw.
AXv XnI®pw icnbmWv. F∂m¬ Aßs\bmsW¶n¬ Hmtcm tI-kn\pw
sht∆sd t{_°v {]kvXmh\Iƒ D]tbmKnt°≠Xmbn hcpw. Cu t{]m{Kman¬
F√m tIkp-IfpsSbpw {]h¿Ø\w Htc t]msebmbXn\memWv Cu coXnbnep≈
{]kvXmh\ D]tbmKn®ncn°p∂Xv.

• t^m¿ eq∏v XpS¿®bmbn {]h¿Øn°ptºmƒ Hmtcm ImcIv‰dpw H∂n\v ]pdsI
H∂mbn e`yamIp∂p. Ahsb tIknse Hmtcm ImcIv‰¿ tIm¨Ã‚pambn Xmc-
Xayw sNøp∂p. GsX¶nepw Hcp XhW kam\X ssIhcn®m¬ vow F∂

thcn-b_nfns‚ hne H∂v IqSp∂p (vow ++).
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• \¬Inbn´p≈ C≥]p´v kv-{Snßns‚ ImcyØn¬ kam\X ssIhcn°p∂Xv " i "

bpsS hne 1, 4, 7 F∂nßs\ BIptºmgmWv. AXpsIm≠v Xs∂ vow s‚ hne

aq∂p XhW Hmtcm∂v sh®v h¿[n°pIbpw \ap°v icnbmb DØcw e`n°pIbpw

sNøp∂p.

kv{SnßpIƒ C≥]p v́ sNøp∂Xn\p gets() ̂ Mv-j≥ Fßs\ D]tbmKn°p∂psh∂v

\mw a\ nem°n. AXpt]mse kv{SnMv Hu´v]p´v sNøp∂Xn\v C++ ¬ puts()

F∂ ^Mv-j≥ e`yamWv. kv{SnMv Um‰sb Ãm≥tU¿Uv Hu´v]p´v D]IcW

(tamWn‰¿) Øn¬ {]Z¿in∏n°phm≥ th≠nbp≈ I¨tkmƒ Hu v́]p v́ ̂ Mv-j\mWv

put(). CXns‚ hmIyLS\ (syntax)  Xmsg sImSpØncn°p∂p .

puts(string data);

Cu ̂ Mv-j\nte°v kv{SnMv tIm¨Ã‚ v AYhm thcnb_nƒ (ImcIv‰¿ AsdbpsS
t]cv) BWv \¬tI≠Xv. Xmsg ImWp∂ C++ tImUv \nco£n°pI .

char str[10] ="friends";

puts("hello");

puts(str);

ta¬ kqNn∏n® tImUns‚ Hu´v]p´v Xmsg ImWpw hn[ØnemWv .

hello

friends

ImcIv‰¿ Asd str[10] se "friends" F∂ kv{SnMv ASpØ sse\nemWv {]Z¿-
in∏n®ncn°p∂Xv-. puts()^Mv-j\pIƒ°v ]Icw cout<<"hello";,cout<<

str; F∂o {]kvXmh\Iƒ D]tbmKn°ptºmgp≈ hyXymkw {i≤n°pI. cout

D]tbmKn°ptºmƒ kv{SnßpIƒ°nSbn¬  Hcp kvt]kv t]mepw C√msX Hu´v]p´v

AtX hcnbn¬  Xs∂ {]Z¿in∏n°s∏Sp∂p.

t{]m{Kmw 9.2 ¬ "HELLO GUYS" F∂ C≥]p´v \¬In Hu´v]p´v

{]hNn°pI. t{]m{Kmw {]h¿Øn∏n®p Cu C≥]p´n\v- icnbmb Hu´v-

]p v́ e`n°p∂pt≠m F∂v ]cntim[n°pI. HuSv]p´nep≠m-bncn°p∂

hyXymkØn\v ImcWw Is≠ØpI. X∂ncn°p∂ GsXmcp kv-{Sn-

ßn\pw A\pkcn®v  IrXyamb Hu´v]p´v e`n°p∂Xn\v t{]m{Kman¬

Bhiyamb am‰ßƒ hcpØpI.

9.4 ImcIv‰¿ C≥]p v́/Hu v́]p v́ \pth≠nbp≈ I¨tkmƒ ̂ Mv-j\pIƒ
(More console functions)

kv-{Snßn\v taep≈ C≥]p´v/Hu´v]p´v {]h¿Ø\ßƒ \mw N¿® sNbvXv Ign™p.

ImcIv‰dpIƒ°v ta¬ {]tbmKn°phm\p≈ Nne C≥]p´v/Hu´v]p´v ^Mv-j\pIfpw

C++ ¬ Dƒs∏SpØnbn´p≠v. CØcw ^Mv-j\pIƒ D]tbmKn°p∂Xn\v cstdio

\ap°v sNømw
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(stdio.h F∂Xv Turbo C++ ¬) F∂ slU¿ ̂ b¬ t{]m{Kman¬ Dƒs∏SptØ-
≠Xv AXymhiyamWv .

getchar()

Cu ^Mv-j≥ Iot_m¿UneqsS C≥]p´v sNbvX ImcIv‰dns\ XncnsI XcnIbmWv
sNøp∂Xv. Xmsg sImSpØn´p≈ DZmlcWØn¬ ImWp∂ t]mse Hcp ImcIv‰-
dns\ thcnb_nenfnte°v kw`cn°mhp∂XmWv.

char ch=getchar();

kv{SnMv Hu´v]p´n¬ puts() ^Mv-js‚ ta∑Iƒ \mw I≠p Ign™p. C\n \ap°v
ImcIv‰¿ Um‰ Hu´v]p´mbn e`n°phm\p≈ ^Mv-js\°pdn®v ]Tn°mw.

putchar()

X∂ncn°p∂ ImcIv‰¿ B¿Kypsa‚ns\ Ãm≥tU¿Uv Hu v́]p v́ D]IcW (tamWn‰¿)
Øn¬ {]Z¿in∏n°pIbmWv Cu ^Mv-j≥ sNøp∂Xv-. ChnsS B¿Kypsa‚ v Hcp
ImcIv‰¿ tIm¨Ãt‚m As√¶n¬ Hcp thcnb_ntfm Bhmw. B¿Kypsa‚mbn
Hcp ]q¿W kwJybmWv (integer) \¬Ip∂sX¶n¬ AXns\ Hcp ASCII hne-bmbn
]cnKWn°pIbpw AXn\p\krXamb ImcIv‰¿ {]Z¿in∏n°pIbpw sNøp∂p. Xmsg
sImSpØn´p≈ tImUv putchar() ^Mv-js‚ D]tbmKw hy‡am°p∂p.

char ch='B'; // thcnb_nƒ ch \IØv 'B' tiJcn°s∏Sp∂p

putchar(ch); //'B' kv-{Io\n¬ {]Z¿in∏n°s∏Sp∂p

ptchar('c'); // 'c' kv-{Io\n¬ {]Z¿in∏n°s∏Sp∂p

putchar(97); // 97 F∂ ASCII hnebv°\pkrXamb 'a' kv-{Io\n¬
{]Z¿in∏n°s∏Sp∂p.

t]m{Kmw 9 .3  Cu ^Mv-j\pIfpsS {]h¿Ø\w hy‡am°p∂XmWv. Hcp kv{SnMv
C≥]p´v sNbvXv  Hcp ImcIv‰¿ Is≠Øphm≥ Cu t{]m{KmaneqsS km[n°p∂p.
Hcp ImcIv‰¿ F{X XhW Bh¿Øn°p∂psh∂p {]Z¿in∏n°pIbmWv Cu
t{]m{Kmw sNøp∂Xv .

t{]m{Kmw 9.3 X∂ncn°p∂ ImcIv‰¿ Hcp kv{Snßn\IØv F{X XhW Ds≠∂p I¨tkmƒ

^Mv-j≥ D]tbmKn®v Is≠ØpI

#include <iostream>

#include <cstdio>

using namespace std;

int main()

{

char str[20], ch;

int i, num=0;

puts("Enter a string:"); //To print '\n' after the string



9. kv{SnMv ssIImcyw sNøepw C≥]p v́ /Hu v́]p v́ ^Mv£-\p-Ifpw

307

gets(str);//To accept a string with white spaces

cout<<"Enter the character to be searched: ";

ch=getchar(); //To input the character to be searched

/* A loop to search for the character and count its

occurrences in the string. Search will be

terminated when a null character is found   */

for(i=0; str[i]!='\0'; i++)

if (str[i]==ch)

num++;

cout<<"The string \'"<<str<<"\' uses the character \'";

putchar(ch);

cout<<"\' ")<<num<<" times";

return 0;

}

CXphsc N¿® sNbvX F√m I¨tkmƒ ^Mv-j\pIfpw t{]m{Kmw 9.3 bn¬ D]-

tbmKnNn®n´p≠v. Cu t{]m{Kmans‚ Hcp amXrI Hu´v]p´v  Xmsg sImSpØncn°p∂p.

Enter the string :

I have a dream

Enter the character to be searched : a

The string "I have a dream" uses the character 'a' 3 times

kzbw ]cntim[n°mw

1. Hcp kv-{Snßns‚ Ahkm\w kqNn∏n°m≥ saΩdnbn¬ D]tbmKn°p∂ ImcIv‰¿ GXv?

2. "Save earth" F∂ kv{Snßv tiJcn°p∂Xn\p≈ thcnb_nƒ {]Jym]\ {]kvXmh\

FgpXpI?

3. I¨tkmƒ C≥]p´v / Hu´v]p´v D]tbmKn°p∂Xn\mhiyamb slU¿ ^bens‚ t]sc-

gpØpI?

4. "Be Positive" F∂ kv{Snßv tiJcn°p∂Xn\p F{X ss_‰pIƒ BhiyamWv?

5. puts ("hello"); cout<<"hello"; F∂nh Fßs\ hyXymks∏´ncn°p∂p?

9.5 C≥]p v́ / Hu v́]p v́ {]{InbIƒ°v th≠nbp≈ kv-{Sow  ^Mv-j\pIƒ
(Stream functions for I/O operations)

ImcIv‰dpIfnepw kv-{SnßpIfnepw C≥]p´v/Hu´v]p´v {]{InbIƒ sNøphm\p≈

as‰mcp kuIcyw C++ ¬ e`yam°nbn´p≠v. iostream F∂ slU¿ ̂ ben¬ Dƒs∏Sp-

Ønbn´p≈ ^Mv-j\pIfmWnh. saΩdn°pw H_vPIv‰pIƒ°panSbn¬ {]h-ln-°p-

hm≥ ss_‰p-Isf (Um‰) (stream of bytes) sb ssIImcyw sNøp∂Xn\m¬ Chsb

s]mXpsh kv{Sow ̂ Mv-j\pIƒ F∂mWv hnfn°p∂Xv. C++¬ Iot_m¿Uv, tamWn‰¿
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F∂nhsbbmWv km[mcWbmbn H_vPIv‰pIfmbn kqNn∏n®ncn°p∂Xv. Chbn¬
GXm\pw Nne ^Mv-j\pIƒ \ap°v ]cntim[n°mw .

A. C≥]p´v ^Mv-j\pIƒ

ImcIv‰¿ /kv{SnMv Um‰sb C≥]p v́ sNøp∂Xn\v  D]tbmKn°p∂ ̂ Mv-j\pIfmWnh.
H_vPIv‰pIƒ°pw saΩdn°panSbn¬ ss_‰p-Isf {]h-ln-°p-hm≥  klmbn°p∂
^Mv-j\pIfmWv get(),getline()F∂nh. Io t_m¿Uv D]tbmKn®v  Um‰ C≥]p v́
sNøp-tºmƒ Iot_m¿Uns\ kqNn∏n°m≥  cin  F∂ Hm_vPŒv D]tbmKn°pIbpw
ta¬∏d™ ̂ Mv-j\pIƒ cin.get(), cin.getline()F∂o coXnIfn¬ hnfn°p-
Itbm {]tbmK£aam°pItbm sNøp∂p. ChnsS tUm v́ Hm∏td‰¿ F∂v hnfn°p∂
]ocntbUv (period) Nn”w (.) BWv cin F∂ H_vsPŒn\pw ^Mv-j\panSbn¬
D]tbmKn®n-cn-°p-∂Xv.

i.get()

Iot_m¿UneqsS Hcp ImcIv‰dns\tbm H∂ne[nIw ImcIv‰dpIsftbm kzoIcn-
°phm≥ Cu ^Mv-j≥ D]tbmKn°p∂p. Hcp kv{Snßns\ kzoIcn°p∂Xn\v ^Mv-
js‚ B¿Kyp-sa‚mbn AtdbpsS t]cpw hen∏hpw \¬tI≠XmWv. Xmsg sImSpØn-
cn-°p∂ tImUv Cu ^Mv-js‚ D]tbmKw hy‡am°p∂XmWv.

char ch,str[10];

ch = cin.get(ch);// Hcp ImcIv‰¿ kzoIcn®v 'ch' ¬ tiJcn°p∂p.

cin.get(ch);     // ta¬ kqNn∏n® {]kvXmh\bvIv kam\w.

cin.get(str,10); // ]camh[n 10 ImcIv‰dpIfp≈ kv{Snßns\  kzoIcn°p∂p.

ii. getline()

Iot_m¿UneqsS Hcp kv{Snßns\ kzoIcn°phm\p≈ ^Mv-j\mWnXv. F‚¿ Io,
ImcIv‰dpIfpsS FÆw As√¶n¬ GsX¶nepw {]tXyI ImcIv‰¿, Chbn¬ GsX-
¶nepw D]tbmKn®mWv kv{Snßns‚ Ahkm\w kqNn∏n°p∂Xv. Cu ^Mv-j≥
D]tbmKn°p∂Xn\p≈ c≠pXcw hmIyLS\ Xmsg sImSp°p∂p.

char ch,str[10];

int len;

cin.getline(str,len); // 2 B¿Kypsa‚pIƒ  klnXw.

cin.getline(str,len,ch); // 3 B¿Kypsa‚pIƒ  klnXw .

BZytØXn¬ getline() ^Mv-j\v c≠v B¿Kypsa‚pIfmb ImcIv‰¿ Atdbpw
(ChnsS str) IqSmsX BsI F{X ImcIv‰dpIƒ tiJcn°msa∂p kqNn∏n°p∂
C‚nP¿ hnebpw (len) D≠v. c≠matØXn¬ kv{Snßns‚ Ahkm\w (Delimiter)

kqNn∏n°p∂ ImcIv‰dpw (ch thcnb_nfns‚ hne) IqSn BsI ImcIv‰dpIfpsS
FÆØns\m∏w \¬Inbncn°p∂p. kv{SnMv C≥]p´v sNøptºmƒ H∂pIn¬ ImcIv‰-
dpIƒ am{Xw (len-1) As√¶n¬ kv{Snßns‚ Ahkm\w kqNn∏n°p∂ ImcIv‰¿
hsc, ChbnteXmtWm BZyw kw`hn°p∂Xv F∂Xns\ B{ibn®m-bncn°pw
kv{SnMv kw`cn°s∏Sp∂Xv.
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B. Hu´v]p´v ^Mv-j\pIƒ

saΩdnbv°pw H_vsPIv‰n\panSbn¬ Um‰ ss_‰pIƒ XpS¿®bmbn {]hln°phm≥
klmbn°p∂ Hu v́]p v́ ̂ Mv-j\pIfmWv put(), write() F∂nh. Hu v́]p v́ e`n°phm≥
th≠n tamWn‰¿ D]tbmKn°p∂Xn\m¬ cout F∂ H_vPIv‰v BWv Cu ^Mv-
j\pIfpsS IqsS D]tbmKn°p∂Xv .

i. put()

Hcp ImcIv‰¿ tIm¨Ãt‚m As√¶n¬ thcnb_ntfm B¿Kypsa‚mbn kzoIcn®p
{]Z¿in∏n°phm≥ D]tbmKn°p∂ ^Mv-j\mWnXv.

char ch='c';

cout.put(ch); // 'c' {]Z¿in∏n°s∏Sp∂p.

cout.put('B'); // 'B' {]Z¿in∏n°s∏Sp∂p.

cout.put(65); // ASCII hne 65 \p ]Icambn 'A' {]Z¿in∏n°s∏Sp∂p.

ii. write()

B¿Kypsa‚mbn \¬Inbn´p≈ kv{Snßns\ {]Z¿in∏n°phm\mWv CXv D]tbm-
Kn°p∂Xv. hy‡Xbv°v th≠n Xmsg sImSpØncn°p∂ DZmlcWw ImWpI.

char str[10] ="hello";

cout.write(str,10);

ta¬∏d™ tImUv {]h¿Øn∏n°ptºmƒ "hello"F∂ kv{Snßn\v tijw 5 ssh‰v
kvt]tkmSp IqSnbmWv {]Zcvin∏n°s∏Sp∂Xv. ImcWw c≠masØ B¿Kypsa-
‚ns‚  hne 10 Dw IqSmsX kv{Snßnse BsI ImcIv‰dpIfpsS FÆw 5 Dw BbXn\m-
emWv.

t{]m{Kmw 9.4 .kv{Sow C≥]p´v/Hu´v]p´v ^Mv-j\pIfpsS {]h¿Ø\w hni-Z-am-°p-∂-Xn\v

#include <iostream>

#include <cstring> //To use strlen() function

using namespace std;

int main()

{

char ch, str[20];

cout<<"Enter a character: ";

cin.get(ch); //To input a character to the variable ch

cout<<"Enter a string: ";

cin.getline(str,10,'.'); //To input the string

cout<<"Entered character is:\t";

cout.put(ch); //To display the character

cout.write("\nEntered string is:",20);

cout.write(str,strlen(str));

return 0;

}
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t{]m{Kmw 9.4 {]h¿Øn∏n°ptºmƒ Xmsg ImWp∂ XcØnep≈ Hu´v]p´v e`yam-

hp∂XmWv.

Enter a character: p

Enter a string: hello world

Entered character is:     p

Entered string is:

hello wo

Cu t{]m{Kmw {]h¿Øn∏n°ptºmƒ F¥mWv kw`hn°p∂Xv F∂v t\m°mw. XpS-

°Øn¬ Xs∂ get() ^Mv-j≥ 'p' F∂ ImcIv‰dns\ kzoIcn°p∂p. XpS¿∂v

getline() ̂ Mv-j≥ D]tbmKn®v "hello world" F∂ kv{SnMv C≥]p v́ sNøp∂p.

AXn\v tijw put()^Mv-j\p]tbmKn®v 'p' F∂ ImcIv‰¿ {]Z¿in∏n°p∂p.

write()^Mv-j≥ "hello wo" F∂v am{XamWv {]Z¿in∏n°p∂Xv. str F∂

Atdbn¬ tiJcn°mhp∂ ]mamh[n ImcIv‰dpIfpsS FÆw 10 BsW∂v ^Mv-

j\n¬ kqNn∏n®n´pap≠v. Hcp ss_‰v \ƒ ImcIv‰dn\v ('\0'- kv-{Snßns‚ Ahkm\

ImcIv‰¿) th≠n am‰nsh°s∏´Xn\m¬ km[mcW 9 ImcIv‰dpIƒ am{Xta tiJcn-

°phm≥ IgnbpIbp≈p. F∂m¬ ChnsS Hu´v]p´v  Bbn ssh‰v kvt]kv Dƒs∏sS

8 ImcIv‰dpIƒ am{XamWv ImWs∏Sp∂Xv. CXn\p ImcWw "p" F∂ ImcIv‰dn\v

tijw F‚¿ Io D]tbmKn°ptºmƒ '\n',str F∂ AtdbpsS BZysØ AwK-

ambn tiJcn°s∏Sp∂Xn\memWv. AXpsIm≠v "hello wo"F∂ kv{SnMv ]pXnb

hcnbnemWv {]Z¿in∏n°s∏Sp∂Xv.

Cu t{]m{Kman¬ "hello.world" F∂v C≥]p´v sNbvXv {]h¿Øn∏n®m¬ Xmsg

ImWp∂ hn[Ønep≈ Hu´v]p´v e`n°p∂XmWv.

Enter a character : a

Enter a string : hello.world

Entered character string is : a

Entered string is :

hello

Cu am‰w HuSv]p´n¬ D≠mbXn\v ImcWw getline()F∂ ̂ Mv-j≥ tUm´v Nn”-

Øn\v (dot operator)apºp≈ ImcIv‰dpIsf am{Xw kzoIcn®Xn\memWv.

(.) tUm´v Imc-

Iv‰¿ {i≤n-°p-I.

Iot_m¿Unse IoIƒ D]tbmKn®v C≥]p´v sNøptºmƒ Hcp]mSp

Imcy-ßƒ kw`hn-°p∂Xn\m¬ CØcw ^Mv-j\pIƒ D]tbmKn-

°ptºmƒ Pm{KX ]pe¿tØ≠XmWv. AXpsIm≠p Xs∂ \nßƒ

B{Kln°p∂ Hu´v]p´v Xs∂ e`n°Wsa∂n√. as‰mcp Imcyw

{i≤nt°≠Xv write()^Mv-j\IØv strlen()F∂ ^Mv-j≥ D]tbmKn-®n-cn-
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°p∂psh∂-XmWv. Cu ^Mv-j≥ D]tbmKn°p∂Xn\p ]Icw t\cn´v 10 As√-

¶n¬ 20 F∂o kwJyIƒ \¬Imhp∂XmWv. sImSpØncn°p∂ kwJysb°mfpw

IpdhmWv ImcIv‰dpIfpsS FÆsa¶n¬ C≥]p v́ sNøs∏´ kv{Snßns‚ XpS¿®bmbn

Nne ASCII ImcIv‰-dpIfpw tN¿∂mWv Hu´v]p´v e`n°pI. \nßƒ strlen()

D]tbmKn°ptºmƒ kv{Snßn\IsØ ImcIv‰dpIfpsS IrXyamb FÆw kqNn∏n-

°s∏Sp∂p≠v. Cu ^Mv-j\pIsf Ipdn®p≈ IqSpX¬ hnhcßƒ ]ØmasØ

A[ymbØn¬ N¿® sNømw. string.h F∂ slU¿ ^b¬ Dƒs∏SpØnbm¬

am{Xta Cu ^Mv-j≥ D]tbm-Kn°phm≥ IgnbpIbp≈p.

\ap°v sNømw

XmcXay kqN\Iƒ I¨tkmƒ ^Mv-j\pIƒ kv{Sow ^Mv-j\pIƒ

Bhiyamb slU¿ ^bepIƒ ........................................ ........................................

D]tbmK coXn {_m°‰n\IØv Bhiyamb Um‰ H_vPIv‰ns‚ XpS¿®bmbn tUm´v

tbm, thcnb_nfns‚ t]tcm tN¿ Hm∏td‰dpw, Bhiyamb Um‰tbm

Øv ^Mv-js‚ t]cv kqNn∏n°pI thcnb_nfns‚ t]tcm tN¿Øn´p

≈ ^Mv-j≥ D]tbmKn°pI.

D]IcWßƒ Iot_m¿tUm, tamWn‰tdm F∂v

kqNn∏n°s∏´ns√¶n¬

DZmlcWßƒ ........................................ ........................................

Xmsg sImSpØncn°p∂ ]´nIbn¬ hn´ ̀ mKw ]qcn∏n®v kv{Sow ̂ Mv-

j\pIsf XmcXayw sNøpI.

kzbw ]cntim[n°mw

1. ImcIv‰¿ Um‰ C≥]p v́ sNøp∂Xn\p≈ Hcp kv{Sow ̂ ¶vjs‚ t]sc-

gpXpI?

2. write()^Mvj≥ D]tbmKn®v "Smoking is injurious to health"F∂

kv{Snßv {]Z¿in∏n°phm\p≈ C++ {]kvXmh\ FgpXpI?

3. kv{Sow C≥]p´v/Hu´v]p´v ̂ ¶vj\pIƒ D]tbmKn°p∂Xn\mhiyamb

slU¿ ^bens‚ t]scgpXpI?

4. getline()^Mvjs‚ hmIyLS\ (syntax) FgpXpI?
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\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw\ap°v kw{K-ln°mw

kv{SnßpIsf  ssIImcyw sNøp∂Xn\mWv C++ t{]m{KmapIfn¬ ImcIv‰¿ Atd

D]tbmKn°p∂Xv. Hcp kv{Snßn\p saΩdn A\phZn°s∏Sptºmƒ kv{Snßns‚

Ahkm\ ̀ mKØmWv \ƒ ImcIv‰¿ ('\0') Iq´nt®¿°s∏Sp∂Xv. kv{SnßpIƒ C≥]p v́/

Hu´v]p´v sNøp∂Xn\v hnhn[ Xcw I¨tkmƒ ̂ Mv-j\pIƒ e`yamWv. Ch cstdio,

F∂ slU¿ ^benemWv Dƒs∏´n´p≈Xv. iostream F∂ slU¿ ^bepw kv{Sn-

ßpIfpsS C≥]p´v/Hu´v]p´v {]tbmKßƒ°p≈ Nne kv{Sow ^Mv-j\pIƒ e`yam-

°p∂p≠v .

]T\ t\ -́ßƒ

Cu ]mT`mKØns‚ ]q¿ØoIcWØn\p tijw ]TnXmhv

• kv{SnMv  ssIImcyw sNøp∂Xn\v ImcIv‰¿ Asd D]tbmKn°p∂Xn-\p≈ tijn

B¿Pn°p-∂p.

• ImcIv‰¿, kv{SnMv F∂nh C≥]p´v/Hu´v]p´v sNøp∂Xn\p≈ hnhn[ Xcw _n¬‰v

C≥ ^Mv-j\pIƒ (Built in function) D]tbmKn°p∂Xn-\p≈ Ignhv t\Sp∂p.

• I¨tkmƒ ̂ Mv-j\pIfpw kv{Sow ̂ Mv-j\pIfpw XmcXayw sNøm\p≈ {]mhoWyw

t\Sp-∂p.

em_v {]h¿Ø\ßƒ

1 Hcp kv{SnMv C≥]p´v sNbvXv AXnse henb A£cßƒ, sNdnb A£cßƒ,

kwJyIƒ, {]tXyI ImcIv‰dpIƒ, ssh‰v kvt]kpIƒ F∂nhbpsS FÆw

I≠p]nSn°p∂Xn\p≈ C++ t{]m{Kmw FgpXpI.

2.  Hcp hmNIØnse hm°pIfpsS FÆw Is≠Øp∂Xn\p≈ C++ t{]m{Kmw

FgpXpI.

3. Hcp kv{SnMv C≥]p´v sNbvXv AXnse F√m sNdnb kzcm£cßfpw (vowels)

henb kzcm£cßfm°n am‰p∂Xn\p≈ C++ t{]m{Kmw FgpXpI.

4. X∂ncn°p∂ kv{Snßns\ Xncns®gpXp∂Xn\p≈ t{]m{Kmw FgpXpI. DZml-

cWØn\v "AND" BWv C≥]p´v sNbvXsX¶n¬ Hu´v]p´mbn "DNA" F∂v

e`n°Ww.

5. C≥]p´v sNbvX hm°v D]tbmKn®v (DZmlcWØn\v COMPUTER) Xmsg

ImWp∂-hn[w Hcp {XntImWw \n¿Ωn°p∂Xn\p≈ t{]m{Kmw FgpXpI.
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123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678

C

C O

C O M

C O M  P

C O M  P U

C O M  P U T

C O M P U T E

C O M P U T E R

6 X∂ncn°p∂ hmNIØnse Hmtcm hm°ns‚bpw BZy ImcIv‰¿ am{Xw {]Z¿in-

∏n°phm\p≈ t{]m{Kmw FgpXpI. ChnsS I¨tkmƒ C≥]p´v/Hu´v]p´v  ^Mv-

j\pIƒ am{Xta D]tbmKn°mhq. DZmlcWØn\v "Save Water Save Nature"

F∂ kv{SnMv C≥]p´v sNbvXm¬ Hu´v]p´v  "SWSN" F∂mbncn°Ww.

7. Hcp kv{SnMv ]men≥t{Umw BtWm A√tbm F∂v ]cntim[n°p∂Xn\p≈

t{]m{Kmw FgpXpI. (Hcp kv{SnMpw AXns‚ Xncns®gpXnb cq]hpw Htc t]mse-

bmsW¶n¬ B kv{SnMv ]men≥t{Umw BWv. DZmlcWw "MALAYALAM").

amXrI tNmZyßƒ

{ltkzmØc tNmZyßƒ

1. putchar(97); F∂ {]kvXmh\bpsS Hu´v]p´v F¥mbncn°pw?

2. I¨tkmƒ ^Mv-js‚bpw kv{SnMv ^Mv-js‚bpw hyXymkw FgpXpI.

3. get() ^Mv-j\p]tbmKn®v "computer" F∂ kv{SnMv C≥]p´v sNøphm\p≈ C++

{]kvXmh\ FgpXpI.

4. Xmsg sImSpØn´p≈ tImUns‚ Hu´v]p´v FgpXpI.

puts(“hello”);

puts(“friends”);

eLp D]\ymkw

1. Xmsg sImSpØncn°p∂ C++ tImUns‚ Hu´v]p´v  FgpXpI

char str[] = "Program";

for(int i=0; str[i]!='\0'; ++)

{

putchar(str[i]);

putchar('_');

}
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2. Xmsg sImSpØncn°p∂ C++ t{]m{Kmanse sX‰pIƒ Is≠Øn ImcWw hy‡-
am°pI .

 #include<iostream.h>

using namespace std;

int main()

{

char ch, str[10];

write("Enter a character ");

ch=getchar();

puts("Enter a string");

cin.getline(str);

cout<<"The data entered are " <<ch;

putchar(str);

}

3. Xmsg sImSpØn´p≈ ̂ Mv-j\pIƒ \nco£n°pI. Ah km[phmsW¶n¬, {]h¿-

Øn-°ptºmƒ F¥v kw`hn°p∂psh∂v hnhcn°pI. Ah Akm[phm-sW¶n¬

ImcWw FgpXpI (thcnb_nƒ km[phmsW∂v k¶¬∏n°pI).

a) getchar(ch); b) gets(str[5]);

c) putchar("hello"); d) cin.getline(name,20,'.');

e) cout.write("hello world",10);

4. Xmsg sImSpØncn°p∂ {]kvXmh\Iƒ hmbn®v tNmZyßƒ°v DØcsagpXpI.

char name[20];

cin>>name;

cout<<name;

• C≥]p´v kv{Snßv "Sachin Tendulkar" F∂msW¶n¬ Hu´v]p´v F¥mbncn°pw?

\ymboIcn°pI.

• X∂ncn°p∂ C≥]p v́ kv{SnMv  Xs∂ Hu v́]p´mbn e`n°p∂Xn\v {]kvXmh\bn¬

Bhiyamb am‰w hcpØpI .

D]\ymkw

1. I¨tkmƒ C≥]p´v/Hu´v]p´v ^Mv-j\pIƒ DZmlcWklnXw hnhcn°pI.

2. kv{Sow C≥]p´v/Hu´v]p´v ^Mv-j\pIƒ DZmlcWklnXw hnhcn°pI.























































































]Ømw ¢mkv ]co£bpsS ^ew Adn-bp-

hmt\m ]Xns\m∂mw ¢m n¬ {]thi\w

In´ntbm F∂v ]cn -tim-[n -°p -∂-Xnt\m

\nßƒ C‚¿s\‰v D]tbmKn®n´pt≠m? ]Ww

]n≥-h-en°p∂Xn\mbn \nßƒ F Sn Fw

kµ¿-in-®n´pt≠m? Iºyq´dn¬ \n∂v ]m´pIƒ,

Nn{X-ßƒ, kn\namiIeßƒ F∂nh sk¬-

t^m-Wnte°v am‰phmt\m, C‚¿s\‰v D]-

tbmKn®v s{Sbn≥ Sn°‰v _p°v sNøphm-t\m

\nßƒ {ian®n´pt≠m? Cu tNmZyß-fn¬

GsX¶nepw H∂n\v \nßfpsS DØcw ‘AsX'

F∂msW-¶n¬, \nßƒ Iºyq´¿ irw-JebpsS

tkh\w D]tbmK-s∏SpØnbn´p≠v F∂v

A\pam-\n-°mw. Iºyq´¿ irwJebpsS {]h¿-

Ø\ßsf-°p-dn®pw AhbpsS KpWßsf-°p-

dn®pam-Wv Cu A≤ym-bØn¬ ]Tn°p∂Xv.

CtXmsSm∏w Cu taJebn¬ D]tbmKn°p∂

hnhn[ D]I-cWßsf°pdn®pw am[yaß-

sf°pdn®pw \ap°v N¿® sNømw. IqSmsX

hnhn[Xcw Iºyq-´¿ irwJeIsf°pdn®pw

irwJe-I-fneq-sS hn\nabw \SØp-hm\mh-iy-

amb \nbaßsf-°pdn®pw N¿® sNømw.

11.1 Iºyq´¿ irwJe (Computer network)

Hcp hn\nab Cet{ŒmWnIv  am[ya-ØneqsS

]ckv]cw _‘n∏n®n´p≈ Iºyq´dp-IfpsS-

bpw a‰p Iºyq´nMv lm¿Uvhb¿ D]Ic-Wß-

Iºyq´¿ irwJeIƒ (Computer Networks)
$ irwJebpsS BhiyIX
$ Nne {][m\ ]Zßƒ

Um‰ hn\nab kwhn[m\w (Data Communication System)
hn\nab  am[yaw (Communication Medium)

$ ssKUUv aoUnbw (Guided Medium)
$ A¨ ssKUUv aoUnbw (Unguided Medium)
$ tdUntbm XcwKßƒ D]tbmKn®p≈ hb¿- se v

hn\nab kmt¶XnIhnZyIƒ
Um‰ hn\nab D]IcWßƒ (Data Communication Devices)

$ F≥.-sF.-kn. (NIC), l_v (HUB), kzn®v (SWITCH), dn]o‰¿
(Repeater), {_nUvPv (Birdge), dq´¿  (Router), tK‰vth
(Gagteway)

Um‰ sS¿an\¬ D]IcWßƒ (Data Terminal Equipments)
$ tamUw (Modem), aƒ´nsπIvk¿ (Multiplexer) /Unaƒ´n-

sπIvk¿  (Demultiplexer)
$ irwJe {IaoIcW coXnIƒ (Network Topologies)
$ _kv  (Bus), Ãm¿ (Star), dnMv  (Ring), sajv (Mesh)

hnhn[ Xcw irwJeIƒ
$ ]m≥ (PAN), em≥ (LAN), am≥ (MAN), hm≥ (WAN)

irwJebpsS bp‡ym[njvTnX XcwXncnhpIƒ/hn`P\w
$ ]o¿˛Sp˛]o¿ (Peer - to - peer)
$ ¢b‚v - k¿h¿ (Client - Server)

irwJem s]cpam‰ N´ßƒ/\nbaßƒ (Network Protocol)
$ TCP/IP (HTTP, FTP, DNS)

D]tbm‡mhns\bpw Iºyq´dpIsfbpw  irwJe-bn¬ Xncn®dnb¬
$ MAC hnemkw (MAC Address)
$ sF]n hnemkw (IP Address)
$ bqWnt^mw dntkmgvkv semt°‰¿- (Uniform Resoure

Locator)

{][m\ Bibßƒ

11
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fpsSbpw ({]n‚dpIƒ, kvIm\-dpIƒ, tamUw, CD s{sUhpIƒ XpSßnbh) Hcp

Iq -́amWv Iºyq´¿ irwJe. Cu D]IcWßƒ°v ]ckv]cw hnhcßƒ hn\nabw

\SØp-hm\pw, \n¿t±ißƒ  ssIamdphm\pw, Um‰bpw D]IcWßfpw ]ckv]cw

]¶nSp-hm\pw km[n°p∂p. Hcp irwJebn¬ D≈ Iºyq´dpIsf tI_nfpIƒ,

sSen-t^m¨ sse\pIƒ, tdUntbm XcwKßƒ, C≥{^msdUv XcwK-ßƒ, D]{K-

lßƒ ChbntesX¶nepw D]tbmKn®v ]ckv]cw _‘n∏n°mw.

11.1.1 irwJebpsS BhiyIX (Need for network)

Hcp Iºyq´¿ irwJebv°v DØa DZmlcWamWv C‚¿s\‰v. C-sabn¬, Hm¨-

sse≥ ]{Xßƒ, tªmKpIƒ, Nm‰nMv C‚¿s\‰v A[njvTnX tkh\-ßƒ XpSßn-

bh C√mØ Hcp temIsØ Ipdn®v \ap°v Nn¥n°phm≥ Ignbn√. ]c-kv]cw

_‘n-∏n-®n-́ n-√mØ Iºyq-́ -dp-Iƒ D]tbmKn°p∂-Xnt\°mƒ ]eta∑-Ifpw ]ckv-

]cw _‘n∏n® Iºyq´dpIƒ°v D≠v. Ahbn¬ NneXv NphsS tN¿-°p∂p.

$ hn`hw ]¶pshbv°¬  (Resource sharing)

$ hne - {]IS\  A\p]mXw (Price preformance ratio)

$ hnhc hn\nabw (Communication)

$ hnizmkyX (Reliability)

$ hn]peoIcn°phm\p≈ km[yX (Scalability)

hn`hw ]¶pshbv°¬: Iºyq´¿ irwJebn¬ e`yamb lm¿Uvshbdpw tkm v̂‰v-

shbdpw  ]¶nSp∂Xns\bmWv hn`hßfpsS ]¶pshbv°¬ F∂Xp-sIm≠v Dt±in-

°p∂Xv. DZmlcWØn\v Hcp Iºyq´dns‚ UnhnUn s{sUhn¬ \n∂mWv Hcp

Unhn-Un bpsS D≈S°w as‰mcp Iºyq´dn¬ D]tbmKn°p∂Xv. AXp--t]mse,

a‰v lm¿-Uvshb¿ D]IcWßfmb  lm¿Uv UnkvIv, {]n‚¿, kvIm\¿, XpSßnb-

hbpw tkm^v‰vshbdpIfmb Aπnt°j≥ tkm^v‰vshb¿, B‚n sshdkpIƒ

XpSßnbhbpw Iºyq´¿ irwJe hgn ]ckv]cw ]¶nSmw.

hne - {]IS\ A\p]mXw: Hcp Iºyq´dn¬ e`yamb hn`hßƒ irwJebnep≈

a‰v Iºyq´dpIfpambn Ffp∏Øn¬ ]¶nSphm≥ Ignbp∂p. ssek≥kp≈ tkm v̂‰v-

shb¿ Hmtcm Iºyq´dn\pw hmßp∂Xn\p≈ sNehv AØcw tkm v̂‰vshbdns‚

irwJe ]Xn∏pIƒ hmßns°m≠p Ipdbv°phm≥ Ignbpw. hn`hßfpsS CØc-

Ønep≈ D]tbmKw Iºyq´dns‚ {]IS\sØ _m[n°mØ hn[Ønepw, IqSmsX

Ipd™ Nnehn¬, KWyamb em`Ønte°p \bn°p∂ XcØnepw Bbncn°pw.

hnhc hn\nabw:  C-sabn¬, Nm‰nMv, hoUntbm tIm¨s^d≥knMv XpSßnb

tkh\ßfneqsS irwJebnep≈ at‰sX¶nepw D]t`m‡mhpambn hnhc hn\n-

abw \SØphm≥ Iºyq´¿ irwJe klmbn°p∂p. DZmlcWambn e£yÿm\-
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Ønte-°p≈ Zqcw IW°nseSp°msX hfsc thKØn¬ ktµißƒ Ab°p-

hm\pw kzoIcn°p-hm\pw  Ignbp∂p.

hnizmkyX : Iºyq´¿ irwJe D]tbmKn®v H∂ne[nIw Iºyq´dpIfn¬ Bhiy-

amb hnhcßfpsS \nch[n ]I¿∏pIƒ kq£n°phm≥ Ignbp∂p.- DZmlc-W-

Øn\v, Hcp Iºyq´dn¬ kwc£n®n´p≈ C++ ^bepIƒ, Nn{X-ßƒ As√-¶n¬

]m´pIƒ F∂nh CtX irwJebnse a‰p Iºyq´dpIfn¬  kq£n°m-hp∂XmWv.

Cßs\ kq£n°p∂Xv sIm≠v, GsX¶nepw Iºyq´dn\v XIcmdp≠mbm¬

(icnbmbn {]h¿Øn°mXncn°pI, bmZr›nIambn ^bepIƒ \„s∏´v t]m-

IpI) Cu ̂ bepIsf Iºyq´¿ irwJebn¬ \n∂pw hos≠-Sp°phm≥ km[n-°p∂p.

hn]peoIcn°phm\p≈ km[yX: Iºyq´¿ irwJebntebv°v Iºyq´dpIfpsS

FÆw Iq´nbpw Ipd®pw irwJebpsS {]h¿Ø\ £aX Db¿Øp-Ibpw XmgvØp-

Ibpw sNømw. CXn\p]pdsa irwJebntebv°v IqSpX¬ kw`cW D]IcWßƒ

Dƒs∏SpØn irwJebpsS kw`cW tijn h¿≤n∏n°mw

11.1.2 Nne {][m\ ]Zßƒ  (Some key terms)

Iºyq´¿ irwJebpambn _‘s∏´ Nne {][m\ ]Zßƒ NphsS hniZam°p∂p.

_m≥UvhnUvØv (Bandwidth) :- _m≥Uv hnUvXv F∂m¬ \n›nX kabØv \n›nX

am[yaØneqsS Abbv°mhp∂ Um‰bpsS AfhmWv. \nßƒ Hcp sslthbneq-

sStbm As√¶n¬ Hcp s]mXptdmUneqsStbm k©cn-°pIbmWv F∂v hnNmcn-

°pI. tdmUns‚ hoXn IqSpt¥mdpw AXneqsS IS∂p- t]mIphm≥ Ignbp∂

hml\ßfpsS FÆw IqSp∂Xmbn ImWmw. am{Xa√ ChnsS CSpßnb tdmUn-

t\°mƒ thK-Øn¬ hml-\-ßƒ°v k©-cn-°mw. AXpsIm≠p Hcp hoXnbp≈

tdmUn\v, CSpßnb tdmUnt\°mƒ _m≥Uv hnUvXv IqSpXemWv F∂v \ap°v

a\knem°mw.

Hcp-irwJebn¬ Iºyq´dpIƒ°nSbn¬ ]camh[n ssIam‰w sNøphm≥ Ignbp∂

Um‰bpsS Afhns\ _m≥UvhnUvØv F∂v ]dbmw. _n‰vkv s]¿ sk°‚ v ({]Xn-

\n-an-j-am-{X-Iƒ) (_n]nFkv) F∂ coXnbn¬ UnPn‰¬ k{ºZmbØn¬ CXns\

Af°p∂p. _m≥UvhnUvXv IqSpXemhptºmƒ Um‰bv°p thKØn¬ k©cn-

°phm≥ Ignbp∂p, BbXn\m¬ Hcp {]tXyI kab]cn[n°p-≈n¬ irwJe-bn-

eqsS henb Afhn¬ Um‰ ssIam‰w sNømhp-∂XmWv. DZml-cWØn\v tI_nƒ

tamUw hgnbp≈ C‚¿s\‰v IW£≥ 25 Mbps _m≥Uv hnUvXv \¬Ip∂p.

t\mbvkv (Noise):- Um‰ knKv\ens‚ KpW\nehmcw Ipdbv°p∂tXm, kn·epI-

fpsStbm Um‰bpsS \o°sØ  XSks∏SpØp∂tXm Bb  as‰mcp A\-`n-a-X-

amb Xcw-K-am-Wv ‘t\mbvkv' (Noise). kao]Øp≈ kwt{]£W D]IcW-ßfn¬



360

11. Iºyq-´¿ irwJ-e-Iƒ

\n∂pw, a‰p b{¥ßfn¬ \n∂pw tI_nfpIfn¬ \n∂pw, ]pdØp hcp∂ kn·ep-
IfmWv CXn\p ImcWw. Hcp irwJebn¬ (Network) ssIam‰w sNø-s∏-Sp∂
sSIvÃpIƒ, t{]m{KmapIƒ, Nn{Xßƒ, HmUntbm XpSßnb F√m Um‰tb-bpw
t\mbvkv {]XnIqeambn _m[n°p∂p.

t\mUv (Node): Iºyq´¿ irwJebnte°p t\cn v́ _‘n∏n-®n´p≈ GXv D]Ic-
WsØbpw (Iºyq´¿, kvIm\¿, {]n≥d¿ apXembh) t\mUv F∂v ]dbp∂p. DZm-
lcWambn, kvIqfn¬ Iºyq´¿ irwJebnte°v _‘n∏n-®ncn°p∂ Iºyq´dpIsf
t\mUv F∂mWv Adnbs∏Sp∂Xv. \ΩpsS Iºyq´dns\ C‚¿s\‰pambn _‘n-
∏n°ptºmƒ, B Iºyq´¿ C‚¿s\‰nse Hcp t\mUv Bbn amdp∂p.

11.2 Um‰bpsS hn\nab k{ºZmbw (Data communication system)

hnhchn\nabØn\pw ]¶pshbv°en\pw th≠n Hcp Iºyq´¿ irwJebnse
D]-IcWßsf hnhn[ coXnbn¬ _‘n∏n®ncn°p∂p. Hcp kwt{]£W am[y-
aØneqsS c≠p D]IcWßƒ XΩn¬ \SØp∂ UnPn‰¬ hnhcßfpsS ssIam-
‰sØ Um‰bpsS hn\nabw AYhm Um‰ IΩyqWnt°j≥ (Data Communication)

F∂v ]dbp∂p. Nn{Xw 8.1 ¬ Um‰bpsS hn\nab kwhn[m-\-Øns‚ s]mXp {]m-
Xn\n[yw ImWn°p∂p.

Nn{Xw 8.1: Um‰ hn\nab kwhn[m\w

am[yaw

t{]£-I, kzoI-cW

D]-I-cWw

t{]£-I, kzoI-cW

D]-I-cWw

Hcp Um‰bpsS hn\nab kwhn[m\w \n¿Ωn°p∂Xn\v Xmsg∏dbp∂ A©v

ASnÿm\ LSIßƒ BhiyamWv.

ktµiw (Message) : hn\nabw sNtø≠ {][m\ hnhcßƒ BWv CXv. CXn¬

sSIvÃpIƒ, Nn{Xßƒ, HmUntbm, hoUntbm XpSßnbh Dƒs∏Sp∂p.

\nßfpsS kvIqfnse Iºyq´¿ irwJebn¬ D]tbmKn®n´p≈
lm¿Uv-shb-dn-s‚bpw tkm^v‰vshb-dn-s‚bpw ]´nI Xømdm°pI.

\ap°v sNømw
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t{]£I≥ (Sender): ktµiw Abbv°phm≥ D]tbmKn°p∂ Iºyq´dns\bpw,

D]IcWßsfbpw, t{]£Is\t∂m, DdhnSw Ft∂m, kwt{]£W kma{Kn

Ft∂m hnfn°mw.

kzoI¿Ømhv (Receiver): kzoI¿Ømhv F∂Xv ktµißƒ kzoIcn°p∂

Iºyq´tdm A\p_‘ D]IcWßtfm BImw.

am[yaw (Medium):- t{]£I\n¬ \n∂v kzoI¿Ømhntebv°v ktµiw k©cn-

°p∂ ̀ uXnI ]mXbmWv CXv. t\mUpIƒ XΩn¬ ]ckv]cw _‘n∏n®ncn°p∂

coXnsb CXv kqNn∏n°p∂p.

s{]mt´m-t°mƒ (Protocol):-̨  t{]£-I\pw kzoI¿Ømhpw ktµ-i-ßƒ ssIam‰w

sNøp-tºmƒ ]men-t°≠ \nb-a-ßsf t{]mt´mtImƒ (protocol) F∂v hnfn°mw.

11.3   hnhc hn\nab am[yaw (Communication medium)

Hcp D]IcWØn¬ \n∂v as‰m∂nte°p ktµiw hln°phm≥ Ignbp∂ Hcp

am[yaw Ds≠¶n¬ am{Xta Um‰bpsS hn\nab {]{Inb ]q¿ÆamIpIbp≈q.

Hcp Iºyq´¿ irwJebn¬ Um‰ ssIam‰w sNøphm≥ D]tbmKn°p∂ am[yasØ

hnhchn\nab ]mX As√¶n¬ hn\nab am[yaw F∂v hnfn°mw. Hcp Iºyq´¿

irwJebn¬ hnhchn\nabØn\mbn c≠p XcØnep≈ am[yaßsf D]tbm-

Kn°mw. ssKUUv am[y-ahpw A¨ssKUUv am[y-ahpw ssKUUv am[yaØn¬

tI_nfpIƒ D]tbmKn°p∂p. AsX kabw A¨ssKUUv am[yaØn¬

tdUntbm XcwKßƒ, ssat{Imthhv XcwKßƒ A√¶n¬ C≥{^m-sdUv

XcwKßƒ F∂nhbmWv Um‰ Abbv°phm\mbn D]tbmKn°p∂Xv.

11.3.1 ssKUUv am[yaw  (Guided Medium (wired))

tImbmIvkn¬ tI_nƒ (Coaxial cable), SznÃUv s]b¿ tI_nƒ (Twisted pair cable),

H]v‰n°¬ ss^_¿ tI_nƒ (Optical fibre cable) F∂nh Iºyq´¿ irwJebn¬

Um‰ ssIamdphm\mbn  D]tbmKn°p∂ ssKUUv am[yaßfmWv.

a.  SznÃUv s]b¿ tI_nƒ (CuX¿s\‰v tI_nƒ) (Twisted pair cable (Ethernet calbe)

sNdnb Iºyq´¿ irwJebv°v A\ptbmPyhpw, G‰hpw hym]Iambn D]tbmKn-

bv°p∂XpamWv Cu am[yaw. hyXykvX \ndßƒ sIm≠v Xncn®-dnbphm≥ Ign-

bp∂ \mev tPmUn hbdpIsf Hcp IhNw sIm≠v kwc£n®p sIm≠p≈ cq]I-

ev]\bmWnXv. SznÃUvs]b¿ c≠p XcØnemWv D≈Xv 1) A¨-jo¬Õv SznÃUv

s]b¿ ((Unshielded Twisted Pair  (UTP )), 2) jo¬Õv SznÃUv s]b¿  (Shielded  Twisted

Pair) (STP) F∂pw
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A¨jo¬UUv SznÃUv s]b¿ (Unshielded Twisted Pair (UTP)): - t]cp t]mse

Xs∂ IhNw C√mØ Xcw tI_nƒ BWnXv.

CXns‚ {][m\ khntijXIƒ

$ hfsc Ipd™ sNehn¬ sNdnb irwJeIƒ  \n¿Ωn°mw.

$ I\w Ipd™Xpw hg°ap≈Xpw Bb tI_nfmWv.

$ hfsc Ffp∏Øn¬ irwJem D]Ic-W-ßsf _‘n∏n°mw.

$ 100 m  ZqcØn¬ hsc Um‰sb hln®p sIm≠v t]mIphm\p≈ Ignhv D≠v

jo¬UUv SznÃUv s]b¿ (Shielded Twisted Pair (STP)): UTP tI_nfns\
t∏mse Xs∂bmWv F¶nepw STP bn¬ tPmUnIfmb hbdpIsf s]mXn™p
kq£n°p∂p. UTP tI_nfns\ t]mse ]n∂oSv F√m‰ns\bpw s]mXn™p sIm≠v
Hcp IhNhpw D≠mIpw.

CXns‚ {][m\  khntijXIƒ

$ t\mbnkv (Noise) \v FXnsc i‡amb
{]Xntcm[ kwhn[m\amWv Cu tI-
_nfn\v D≈Xv.

$ CXn\v UTP tI_nfnt\°mƒ hne
IqSpX¬ BWv.

$ UTP tI_nfpambn XmcXayw sN-øp-

tºmƒ STP tI_nƒ ÿm]n°p-hm≥

{]bmkamWv.
Nn{Xw 8.3: FkvSn]n tI_nfpw

RJ-45 IWŒdpw

Nn{Xw 8.2:  UTPtI_nfns‚ {][m\ `mKßƒ ImWn®ncn°p∂p.

tPmUn-Iƒ

tI_nƒ Ih-Nw

NmeIw

C≥kp-te-‰¿
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RJ45 F∂ IWŒ¿ D]tbmKn®mWv UTP/STP tI_nfpIƒ Iºyq´dpambn

_‘n∏n®ncn°p∂Xv.

b. sImbmIvknb¬ tI_nƒ (Coaxial cable)

Hcp sImbmIvknb¬ tI_nfns‚ Dƒ`mKØv Hcp NmeIsØ s]mXn™p sIm≠v

Hcp C≥kpte‰¿ Syq_pw ho≠pw AXns\ s]mXn™p sIm≠v Hcp NmeIhpw

(jo¬Uv) D≠mbncn°pw. CXn\p ]pdsa Hcp {]Xntcm[ IhNhpw IqSn ImWpw.

Nn{Xw 8.4 sImbmIvknb¬ tI_nfns‚ LS\ Nn{XoIcn-®ncn°p∂p.

sImbmIvknb¬ tI_nfns‚ khntijXIƒ.

$ Zo¿L ZqctØ°v (GItZiw 185 m

apX¬ -500 m hsc) H‰bSn°v Um‰sb

hln®p sIm≠v t]mIphm≥ Ignbpw.

$ hfsc Db¿∂ _m≥UvhnUvXv BWv

D≈Xv.

$ ]pdwN´ (IhNw) D≈XpsIm≠v

hfsc Ipd™ tXmXnep≈ sshZyp-

XIm¥nI XcwKßfpsS XS s∏Sp-

Ø¬ am{Xta D≠mIp∂p≈q.

$ SznÃUv s]b¿ tI_nfnt\°mƒ I\w IqSnb cq]Iev]\bmWv.

$ SznÃUv s]b¿ tI_nfnt\°mƒ hg°w hfsc IpdhmWv.

$ SznÃUvs]bdpambn XmcXayw sNøptºmƒ ÿm]n°phm≥ {]bmkamWv.

c.  H]v‰n°¬ ss^_¿ tI_nƒ (Optical fibre cable)

Um‰sb {]Imi IWnIm cq]Øn¬ Hcp \ofw IqSnb I\w Ipd™ •mkv Syq_n-

eqsS ISØnhnSp∂ cq]Iev]\bmWv H]v‰n°¬ ss^_dpIƒ-°p≈Xv. {]Imi-

Øns‚ thKXbn¬ Um‰sb hfsc ZqctØ°v kwt{]£Ww sNøphm≥

Ignbp∂p. Nn{Xw 8.5  H]v‰n°¬ ss^_dns‚ {][m\ ̀ mKßƒ ImWn®ncn°p∂p.

Nn{Xw 8.4: sImbmIvknb¬  tI_nƒ

 tIm∏¿h-b¿

 C≥kp-te-j≥

tIm∏¿h-b¿ sajv

 ]pdw IhNw

Nn{Xw 8.5: H]v‰n°¬ ss^_¿

¢mUnwKv IhNw tIm¿
ss^_-dn\v _ew

\¬Ip-∂h

tI_nƒ IhNw
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H]v‰n°¬ ss^_dn\v  Xmsg∏dbp∂ `mKßƒ D≠v.

$ tIm¿: a[y`mKØp IqSn {]Imiw IS∂p t]mIp∂ I\w Ipd™ •mkns‚

IpgemWv CXv.

$ ¢mUnMv : tIm¿ ̀ mKsØ s]mXn™p sIm≠v {]ImisØ tImdn\p≈nte°p

Xs∂ {]Xn^en∏n°p∂ ]pdw `mKamWv CXv.

$ tIm´nMv :- Cu¿∏Øn¬ \n∂pw, XIcmdn¬ \n∂pw kwc£n°p∂Xn\mbn´p≈

tI_nfns‚ πmÃnIv IhNamWv CXv.

\qdpIW°nt\m Bbnc°W°nt\m Bb H]v‰n°¬ ss^_¿ tI_nfpIsf

s]mXn™ncn°p∂ IhNsØ Pm°‰v F∂v hnfn°p∂p.

A¿≤NmeI D]IcWßfmb sse‰v Fan‰nMv UtbmUpIƒ (LED) tek¿

UtbmUpIƒ F∂nh D]tbmKn®v D¤h ÿm\Øpsh®p H]v‰n°¬ {Sm≥-kvan‰¿,

sshZypX XcwKßsf {]Imi XcwKßƒ B°n am‰p∂p (tamUptej≥).

adp`mKØv, t^mt´m Un‰Œ¿ ASßnb  H]v‰n°¬ dnkoh¿, {]Imi XcwKßsf

t^mt´m Ce{Œn°v {]`mhw D]tbmKn®v XncnsI sshZypX XcwKßƒ B°n

am‰p∂p (UotamUptej≥). tek¿ UtbmUpIƒ°p Zqc]cn[nbpw, ssIam‰

thKXbpw LED UtbmUpItf°mƒ IqSpX¬ BWv .

Hm]v‰n°¬ ss^_¿ tI_nfns‚  khntijXIƒ

$ Db¿∂ _m≥Uv hnUvØn¬ i–hpw, hoUntbmbpw Um‰bpw ssIamdp∂p

$ H‰bSn°v Um‰sb Zo¿L ZqctØbv°v FØn°p∂p.

$ Um‰ ssIam‰w sNøphm≥ {]Imi IWnIIƒ D]tbmKn°p∂Xn\m¬ ssh-

ZypX Im¥nI XcwKßfpambn Hcp IqSnt®cepw \S°p∂n√.

$ Iºyq´¿ irwJebv°p e`yambXn¬ sh®v G‰hpw sNethdnbXpw Imcy-

£aX IqSnbXpamb am≤yaamWnXv.

$ ]cn]me\hpw ÿm]n°epw (Maintenance and installation) {]bmkIchpw

k¶o¿WhpamWv.

11.3.2 A¨ ssKUUv aoUnbw (hb¿c-lnXw) (Unguided medium (Wireless))

sshZypXIm¥nI XcwKßƒ BWv hb¿se v hnhchn\nabØn\mbn Iºyq´¿

irwJebn¬ D]tbmKn°p∂Xv. XcwKssZ¿LysØ tl¿Svkv (Hetrz (Hz) )¬

BWv IW°m°p∂Xv. Nn{Xw 8.6 -¬ Bhr-Ønsb ASnÿm\am°n hnhn[ Xcw

sshZypXIm¥nIXcwKßƒ ImWn®ncn°p∂p. Cu hn`mKØn¬ hb¿ekv  hnhc

hn\nabØn\mbn, tdUntbm XcwKßfpw ssat{Im Xcw-K-ßfpw C≥{^msdUv

XcwKßfpamWv D]tbmKn°p∂Xv F∂v \ap°v a\- n-em-°mw.
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a. tdUntbm XcwKßƒ (Radio waves)

tdUntbm XcwKßfpsS BhrØn  3 KHz apX¬ 3 GHz hscbmWv. tdUntbm
XcwKßƒ {lkz / Zo¿L Zqc kwt{]£WØn\p D]tbmKn°p∂p. CØcw
XcwKßsf hfsc Ffp∏Øn¬ D¬∏mZn∏n°mw F∂Xn\v ]pdsa Ahbv°p
XS ßƒ adnIS°phm\p≈ Ignhpw D≠v. C°mcWØm¬ hnhchn-\nab-
Øn\mbn F√m taJebnepw (sI´n-S-ßƒ°v D≈nepw ]pd-Øpw) tdUntbm Xcw-
Kßƒ D]tbmKn°p∂p. tImUvekv t^m¨, AM, FM tdUntbm kwt{]£Ww,
samss_¬ t^m¨ XpSßnbhbn¬ tdUntbm XcwKßƒ BWv D]tbmKn-
°p∂Xv.

tdUntbm XcwKßfpsS  hnhchn\nab khntijXIƒ

$ F√m Znibnte°pw tdUntbm XcwKßƒ°v k©cn°m≥ Ignhp≈Xn\m¬,

kzoIcn°phm\pw {]km-cWw sNøphm\pw D]tbmKn°p∂ D]IcWßƒ

t\¿°pt\¿ hcWsa∂n√.

$ hb¿ A[n-jvTnX am[yahpambn XmcXayw sNøptºmƒ CXn\v sNehv

IpdhmWv.

Nn{Xw 8.6 : sshZypX Im¥nI h¿Æ-cmPn (kvs]Iv{Sw)

tdUntbm ssat{Im-thhv C≥{^m sdUv Aƒ{Sm-ssh-e‰v  FIvktd

`qan-bpsS A¥-co-£-

Øn -eqsS IS∂p

t]mIp-∂h

 KmamtdhnIn-cW Xcw-K-

ssZ¿Lyw (m)

BhrØn (Hz)

Nn{Xw 8.7 : tdUntbm XcwK {]k-cWw

tdUntbm XcwKw

ImWm≥
Ign-bp-∂Xv
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$ an° hkvXp°ƒ°p≈neqsSbpw IS∂p t]mIphm\p≈ Ignhp≠v.

$ {]kmcWsØ tamt´mdpIfpw Ce{Œn°v D]IcWßfpw kzm[o\n°m≥ km[y-

Xbp≠v.

$ kpc£nXXzw Ipd™ hn\nab coXnbmWv.

$ tdUntbm XcwKßfpsS D]tbmKØn\v _‘s∏´ A[nImcnIfpsS A\p-

hmZw BhiyamWv.

b. ssat{Im XcwKßƒ (kq£-a-X-cwKw) (Micro waves)

ssat{Im XcwK-ßfp-

sS BhrØn 300 MHz

(0.3GHz) apX¬ 300

GHz  hsc-bmWv. ssa-

t{Im Xcw-Kßƒ t\¿-

tc--Jbn¬ k©cn°p-

∂Xpw Jc]Zm -¿Y-

ßƒ-°p≈n-eqsS I-

S∂p t]m-Im-Ø-Xpw

BWv. BbXn-\m¬

hfsc Dbcw IqSnb

ShdpIƒ D≠m°n

AXn\p apIfn¬ ssat{Imthhv B‚n\Iƒ Dd∏n®mWp Zo¿L Zqc {]k-cWw

km[yam°p∂Xv. XcwKßƒ t\¿tcJbn¬ k©cn°p∂Xn\m¬ {]k-cWw

sNøp∂Xn\pw kzoIcn°p-∂Xn\pw D≈ B‚n\Iƒ ]ckv]cw A`napJambmWv

ÿm]n®ncn°p∂Xv. c≠p ssat{Im-thhv ShdpIƒ XΩnepff AIew \n›bn-

°p∂Xv XcwKßfpsS Bhr-Ønbpw  ShdpIfpsS Dbchpw A\pkcn®pv BWv.

Nn{Xw 8.9- bn¬ Hcp ssat{Imthhv {]k-cW kwhn-[m-\-Øns‚ ̀ mKßƒ Nn{XoIcn-

®n-cn°p∂p.

{]k-cW/ kzoI-cW B‚n\{]k-cW/ kzoI-cW B‚n\

ë{Sm≥kn-h¿

Nn{Xw 8.9: ssat{Im-thhv {]k-cWw

ë{Sm≥kn-h¿

AhrØn

XcwKssZ¿Lyw

sSen-t^m¨ sse≥ AM tdUntbm t{_mUvImÃv TV

D]-{Kl Uu¨en-¶v
Nn{Xw 8.8:  tdUntbm hnh-c-hn-\n-ab kvs]Iv{Sw
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Nn{Xw 8.10 :  C≥{^msdUv  {]k-cWw

ssat{Imthhv kwt{]£WØns‚ khntijXIƒ

$ htb¿Uv am[yhpambn XmcXayw sNøptºmƒ CXn\v sNehv IpdhmWv

$ ZpjvIcamb `q{]tZißfn¬  kpKaamb hnhc hn\nabw km[yamIp∂p

$ {]km-cWw t\¿tcJbn¬ BbXn\m¬ {]kcW D]IcWhpw kzoIcW

D]Ic-Whpw A`napJambnØs∂ ÿm]n°Ww.

c   C≥{^msdUv XcwKßƒ (Infrared waves)

C≥{^msdUv XcwKßƒ  300

GHz apX¬ 400 THz hsc

BhrØn-bp-≈-h-bmWv {lkz-

Zqc kwt{]£-W-Øn-\mWv

CXv D]tbm-Kn°p-∂Xv (GI-

tZiw 5m). Bπnt°-j\pIsf

\nb-{¥n°p-hm\pw hne-bncp-

Øp-hm\pw IqSmsX hnhn[-

XcØnep≈ hb¿-se v hnh-

chn-\nabØn\pw CXv D]tbm-

Kn-°p∂p.

hnhn[ Km¿lnI hnt\mZ D]IcW-ß-fnse dntam´pIƒ, tIm¿Uv-sekv aukv,

A\[nIrXambn IS∂pIbdp∂Xv {i≤bn¬s∏SpØp∂ D]IcWßƒ XpS-

ßnbhbn¬ C≥{^msdUv XcwKßƒ D]tbmKn°p∂p. (Nn{Xw 8.10 ]cntim-

[n°pI)

C≥{^msdUv XcwKßfpsS khntijXIƒ

$ t\¿tcJbnep≈ hnhc hn\nabw \S°p∂Xn\m¬, hnhcßƒ tNm¿Ø-

s∏Sp∂n√.

$ c≠p D]IcWßƒ°v am{Xta Hcp kabØp hnhc hn\nabw \SØphm≥

km[n°q.

$ Jc ]Zm¿∞ßsf adnIS°phm\p≈ Ignhn√ (dntam´v I¨t{Smfn\pw

Sohnbv°pw CSbn¬\n∂p sIm≠v dntam´v I¨t{Smƒ  {]h¿Øn°p∂pt≠m

F∂v ]cntim[n°mhp∂XmWv).

$ FØns∏Smhp∂ Zqcw IqSpt¥mdpw XcwKtijn Ipdbp∂p.
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Nn{Xw 8.11 : ªq˛-SqØv {]k-cWw

11.3.3 tdUntbm XcwKßƒ D]tbmKn®p≈ hb¿clnX hn\nab kwhn[m\w

(Wireless communication technologies using radio waves)

 a. ªqSqØv  (Bluetooth)

tdUntbm XcwKßƒ BWv ªq SqØv kw-

hn[m\Øn¬ D]tbmKn°p∂Xv. CXns‚

BhrØn 2.402 GHz apX¬ 2.480 GHz  hsc-

bmWv. {lkz Zqc hnhc hn\na-bØn\v D]-

tbmKn°p∂ hb¿ekv D]Ic-Wßfn¬

(GItZiw 10m) CXv D]tbm-Kn-°p∂p.

sk¬-t^m ,̈ em]vtSm]v, aukv, Iot_m¿Uv,

Sm_vse‰pIƒ, slUvsk‰v, Iymad, F∂nh

ªqSqØv D]tbmKn°p∂ Nne D]IcW-

ßƒ BWv. (Nn{Xw 8.11  ]cntim[n°pI.)

ªqSqØns‚ hn\nab khntijXIƒ

$ hnhchn\nabw \S-Øp-hm≥ t\¿tc-J-bn¬ {]k-cW D]-I-c-W-ßƒ ÿm]n-
t°≠ Bhiy-an-√.

$ ªqSqØv D]tbmKn®v Htc kabw F´p D]IcWßtfhsc _‘n∏n-°mw.

$ thKXIpd™ hn\nab am¿KamWv CXv (1 Mbps hsc).

b. ssh-̨ ss^ (Wi-Fi)

tdUntbm XcwKßƒ D]tbmKn®v BWv ssh˛-ss^  irwJe {]h¿Øn°p∂Xv.
sk¬t^m¨, sSenhnj≥, tdUntbm XpSßnb D]IcWßfn¬ hnhcßƒ
ssIam‰w sNøphm≥ ssh-˛ss^ D]tbmKn°p∂p. ssh˛ss^ irwJebn¬ D]-
tbm-Kn°p∂ tdUntbm XcwKßfpsS BhrØn 2.4GHz  apX¬ 5 GHz  hscbmWv.
hb¿se v irwJebn¬ CcpZniIfnte°pw D≈ hnhchn\nabamWv \S°p∂Xv.

Iºyq´dn¬ D≈ hb¿se v AUm]v‰¿ Um‰sb tdUntbm XcwKßƒ B°n
am‰pIbpw Ahsb Hcp B‚n\ D]tbmKn®v kwt{]£Ww sNøpIbpw sNøp∂p.
hb¿sekv dq´¿ Chsb kzoIcn®v ]cnh¿-Ø\w sNøp∂p. ]cnh¿Ø\w sNø-
s∏´ Um‰sb C‚¿s\‰ntet°m, irwJebn--tet°m Hcp htb¿Uv CuX¿s\‰v
(ethernet) /hb¿se v IW£≥ hgn Abbv-°s∏Sp∂p. CXp-t]mse C‚¿s\‰v
hgn e`n-°p∂ Um‰ dq´¿ hgn-I-S∂p t]mIp-Ibpw, Ahsb tdUntbm Xcw-Kßƒ
B°n Hcp Iºq-´-dn¬ D≈ hb¿e v BUm-]v‰¿ kzoI-cn-°p-∂Xv Nn{Xw 11.12 ¬
kqNn-∏n-®n-cn-°p-∂p. Ct∏mƒ Cu kmt¶XnIhnZy em]vtSm∏nepw sUkvtŒm∏nepw

C‚¿s\‰v IW£≥ ]¶nSphm≥ hym]Iambn D]tbmKn°p∂p.
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sshss^ t^m¨
]n kn sUkvIv-tSm∏v sshss^ kw`-cW

D]-I-cWw

Cs‚¿s\‰v

tI_nƒ/ G Un-
Fkv F¬
tamUw

ssh-˛ss^ {]kcWØns‚ khntijXIƒ

$ D]IcWßƒ XΩnep≈ t\¿ImgvN ChnsS Bhiyan√.

$ kwt{]£WØns‚ thKX 54Mbps hscbmWv.

$ Htc kabw IqSpX¬ D]IcWßsf ssh ss^ D]tbmKn®v _‘n∏n°mw.

$ 114m (375 ASn) hscbp≈ hn\nabØn\v D]tbmKn°p∂p.

c. ssh˛amIvkv (Wi-MAX)

thƒUv sshUv C‚tdm∏d_nfn‰n t^m¿ ssat{Imthhv AIvkkv (ssh˛amIvkv)s‚

ASnÿm\w 802.16e BWv. t{_mUv_m≥Uns‚bpw hb¿se ns‚bpw khn-

tijXIƒ kwtbmPn∏n®mWv ssh˛amIvkn\p cq]w sImSpØncn°p∂Xv. ssh˛

amIvkns‚ BhrØn 2GHz apX¬ 11 GHz hscbmWv. ssh˛amIvkv AXnthK-

Ønepw Zo¿L ZqcØnepw C‚¿s\‰v D]tbmKw km[yam°p∂p (\KcØnepS-

\ofw). ASnÿm\XeØn¬ ssh amIvkn\p c≠v XcØnep≈ k÷oIcWßƒ

BWv D≈Xv. tkh\ZmXmhv kmt¶XnIhnZy hn\ykn°p-hm≥ Bbn Hcp {]tXyI

taJebn¬ D]tbmKn®ncn°p∂ D]IcWßfpw, D]t`m‡mhv ÿm]n®ncn°p∂

kzoIcW D]IcWßfpw tN¿∂XmWv s_bvkv kvt‰j≥.  ssh˛amIvkv {]kc-

W-Øn\v D]tbmKn°p∂  ASnÿm\ D]IcW-ßƒ NphsS  Nn{Xw 8.13 Nn{XoIcn-

®ncn°p∂p.

t\m v́_p°v

Nn{Xw 8.12: ssh˛ss^ {]k-cWw
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ssh˛amIvkv kwt{]£WØns‚ khntijXIƒ

$ 100 IW°n\v D]t`m‡m°ƒ°v Hcp kwt{]£W \nebhpambn _‘s∏-

Sphm≥  Ignbp∂p.

$ 45 KM ]cn[nbn¬ 70 Mbps hsc thKØn¬  hnhchn\nabw \S°p∂p.

$ D]IcWßƒ XΩn¬ t\¿tcJbn¬ D≈ hn\nabw ChnsS Bhiyan√.

$ kwt{]£WsØ ag, Im‰v XpSßnb {]XnIqe Imemhÿ XS s∏SpØp∂p.

$ AanXambn Du¿Pw D]tbmKn°p∂p.

$ ÿm]n°phm\pw {]h¿Øn∏n°phm\pw D≈ Db¿∂ sNehv.

d.  D]{Kl kwt{]£Ww (Satellite link)

Zo¿LZqc hn\nabØn\v D]{KlirwJe D]tbmKn®v Um‰m ssIam‰w sNøs∏-

Sp∂p. km[mcWbmbn  Um‰ t\¿tcJbn¬ BWv k©cn°p∂Xv, BbXn\m¬

`qansb hew sh®v hnZqcXbn¬  D≈ Dt±iy e£yØn¬ FØphm\p≈ Ignhv

Um‰bv°v D≠mhn√. Cßs\bp≈ kµ¿`ßfn¬ Um‰sb `qÿnc D]{Klß-

fnte°v Abbv°pIbqw, D]{Klw ASpØ D]{Klßfn-tet°m, hnZqcXbnep≈

e£yØntet°m FØn°pIbpw sNøp∂p. `qanbpsS {`aW]YØn¬ AtX

Znibnepw {`aW thK-X-bnepw k©cn°p∂ D]{Klßsf ̀ qÿnc D]{Klßƒ

F∂v ]dbp∂p. CØcØnep≈ D]{Klßƒ `qan°v apIfn¬ \n›nX ÿm\-

ØpXs∂ ÿncambn ImWs∏Sp∂p. Cu D]{Klßfnse  Cet{ŒmWnIv D]Ic-

Wßƒ Bb {Sm≥kvt]m≠dpIƒ  D]tbmKn®v Um‰ kzoIcn°pIbpw, XcwKß-

fpsS i‡n h¿≤n∏n®v (Bwπn-ss^-bn-Mv), `qanbnte°v ]p\x kwt{]£Ww

\SØpIbpw sNøp∂p.

Nn{Xw 8.13 : ssh˛amIvkv kwt{]-jWw

tlmwirw-Je

H]v‰n-°¬

tI_nƒ

t_bvkv

tÃj≥

C‚¿s\‰vC‚¿s\‰v _m°v t_m¨

H]v‰n-°¬ tI_nƒ

t]m¿ -́_n¬

t{_mUv_m≥Uv

hyh-km-b-ime
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 Nn{Xw 8.14 : D]-{K-l kwt{]-jWw

`qan-bn¬ \n∂pw D]{KlØnte°p XcwKßsf Abbv°p∂Xns\ A]v en¶v

F∂pw. D]{KlØn¬ \n∂v `qanbnte°v kwt{]£Ww sNøp∂Xns\ Uu¨

en¶v F∂pw ]dbp∂p. H∂n¬ IqSpX¬ ssat{Im thhv Bh¿Øn XcwKßƒ

D]{Klkwt{]£WØn\mbn D]tbmKn°p∂p. A]v en¶n\p th≠n

D]tbmKn°p∂ BhrØn 1.6GHz apX¬ 30.0 GHz hscbpw Uu¨ en¶n\p

th≠nbp≈Xv 1.5 GHz apX¬ 20 GHz hscbpamWv. Uu¨ en¶ns‚ BhrØn

A]ven¶nt\°mƒ Ipdhmbncn°pw.

D]{Kl kwhn[m\w sNethdnbXmWv, ]s£ hfsc IqSnb hym]vXnbn¬ tkh-

\w e`yam°phm≥  Ignbpw. ]e cmPy-ß-fnepw km[mcW, k¿°mcpIfpsStbm,

k¿°m¿ AwKo-Icn-®ÿm]\ßfpsStbm \nb{¥WØnembncn°pw hm¿Øm-

hn\nab D]{Klßƒ.

D]{Kl kwt{]£WØns‚ khntijXIƒ

$ hfsc henb hym]vXnbn¬ D]{Klßƒ D]tbmKn®v hnhc hn\nabw \SØp-

hm≥ km[n°p∂p.

$ Cu kwhn[m\w sNethdnbXmWv.

$ \nba]camb AwKoImchpw A\paXnbpw BhiyamWv.

kwt{]-£W

tI{µw
kzoI-cW tI{µw

A]ven¶v

6GHZ

Uu¨en¶v

4GHZ

D]-{Klw
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11.4 Um‰ hn\nab D]IcWßƒ (Data communication devices)

Iºyq´dpw hn\nab am[yahpw XΩnep≈ kº¿°-ap-J- (interface) ambn Hcp
Um‰ hn\nab D]IcWw {]h¿Øn°p∂p. Cu D]IcWßƒ D]tbmKn®v Um‰
XcwKßsf kwt{]£Ww sNøphm\pw, kzoIcn°phm\pw, i‡n Iq´phm\pw
hnhn[ hn\nab am[ya irwJeIƒ  D]tbmKn®v hgnXncn®p hnSphm\pw Ignbp∂p

11.4.1 s\‰vh¿°v C‚¿t^kv Im¿Uv (Network Interface Card (NIC))

Iºyq´¿ irwJebnte°v Hcp Iºyq´dns\ _‘n∏n°phm\pw hnhc hn\nabw
\SØphm\pw {]m]vXam°p∂ D]IcWamWv  NIC.  Iºyq´dn\pw irwJebv°pw

1. Um‰bpsS hn\nab hyhÿbv°v  Bhiyamb LSIßƒ Gh?

2. hn`hßfpsS ]¶nS¬ (resource sharing) \n¿hNn°pI.

3. Iºyq´¿ irwJebn¬ D]tbmKn°p∂ c≠p hyXykvX hn\nab am[yaßƒ

GsXms°?

4. UTP/STP  tI_nfns\ Iºyq´dpambn _‘n∏n°phm≥ D]tbmKn°p∂ IW-IvS¿

GXv?

5. hfsc ZqctØ°v {]Imi XcwKßƒ D]tbmKn®v Um‰ XcwKßƒ Ab-°phm-

\p≈ ssKUv am[yaamWv .

6. AM/FM tdUntbm kwt{]£WØn\pw samss_enepw hn\n -a -b-Øn\mbn

D]tbmKn°p∂ am[y-aamWv .

7 Sohnbnse dntam´v I¨t{Smƒ, aukv XpSßnbhbn¬ D]tbmKn°p∂ am[yaamWv

.

8. kwt{]£W D]IcWßƒ XΩn¬ t\¿tcJ ImgvN Bhiyan√mØ {lkzZqc

hn\nab kmt¶XnIhnZybmWv .

9 sNethdnbXpw F∂m¬ a‰p hb¿se v kmt¶XnIhnZytb°mƒ IqSpX¬

hym]vXnbn¬ tkh\w \SØphm≥ Ignbp∂Xpamb hnhchn\nab

kmt¶XnIhnZybmWv .

kzbw ]cn-tim-[n°mw

C≥Ãn‰yq´v Hm^v Ce{Œn°¬ B≥Uv Cet{ŒmWnIvkv F©n\o-

tbgvkv F∂ kwLS\ \n¿hNn® hb¿sekv t{_mUv-_m≥Uv

kmt¶Xn-IXbpsS ASnÿm\ \n¿hN\amWv IEEE 802.16e F∂Xv.

hb¿sekv sat{Sms]m-fn‰n≥ Gcnb irwJebpsS ASnÿm\

\n¿hN\w \¬-Iphm\mWv 1999 -¬ Cu kwLS\ cq]oIrXambXv.
\ap°v sNømw
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CSbnep≈ lm¿Uvshb¿ C‚¿t^kv D]IcWambn CXv {]h¿Øn°p∂p. CXv
Iºyq´dnse {]tXyI ̀ mKamtbm aZ¿t_m¿Uns‚  ̀ mKamtbm ÿm]n®ncn-°p∂p.
Iºyq´¿ irwJ-ebnte°p Um‰sb k÷am°phm\pw Abbv°phm\pw, kzoIcn-
°phm\pw \nb{¥n°phm\pw NIC bv°p Ignbpw. Um‰sb \nb{¥nX cq]Ønep≈
LSIßfm°n am‰pIbpw, s{]mt´m-t°m-fn\p hnt[-bambn ]cnh¿Ø\-s∏SpØn,
Abbvt°≠ am[yaØnte°v, ta¬hnemkw Xncn-®dnbp-hm\p≈ Ignhp≠m°n
\¬IpIbpw sNøp∂p.

Nn{Xw. 8.15 (a) : NIC Im¿Uv Nn{Xw. 8.15 (b) : hb¿e v NIC Im¿Uv

Nn{Xw 8.15(a), 8.5(b) F∂nhbn¬ bYm{Iaw Hcp NIC Im¿Uns‚bpw Hcp hb¿-
se v NIC Im¿Uns‚bpw Nn{Xßƒ sImSpØncn°p∂p. Nne  NIC  Im¿UpIƒ
tI_nƒ D]tbmKn®pw (Ethernet), NneXp tI_nƒ C√msXbpw (Wi-Fi) {]h¿-
Øn°p∂p. tI-_nƒ irwJebnte°p≈ Pm°pIƒ BWv CuX¿s\‰v NIC bn¬
D≈Xv. F∂m¬ hb¿c-ln-X-amb hn\n-a-bØn\p≈ _n¬‰v̨ C≥˛{Sm≥kv-an‰dpIfpw
doknhdp-Ifpw B‚n\bpamWv ssh˛-ss^ NIC bn¬ D≈Xv. NIC bv°v 1Gbps

thKXbn¬ Um‰ ssIam‰w sNøphm≥ Ignbp∂p.

11.4.2 l_v  (Hub)

Hcp htb¿Uv iyJ-e-bn¬ Dƒs∏´ncn°p∂
Iºyq´dpIsfbpw D]IcWßsfbpw ]ckv]cw
_‘n∏n°phm≥ D]tbmKn°p∂ D]IcWamWv
l_v. sNdpXpw efnXhpw \njv{In-bhpw hneIpd-
™Xpamb D]IcWamWv CXv. Nn{Xw 8.16 ]cn-
tim-[n-°pI. Iºyq´dpIsf l_n-se t]m¿ v́ hgn
CuX¿s\‰v tI_nƒ D]tbmKn®v _‘n∏n-°p-∂p. l_nte°p hcp∂ hnhcß-
fpsS ]I¿∏pIƒ {]kvXpX irwJebn¬ Dƒ-s∏´ncn°p∂ F√m Iºyq´dp-Ifn-
te°pw ssIamdpIbmWv l_v sNøp∂Xv. Hmtcm Iºyq´dn\pw AhchcpsS
Um‰ ]m°‰pIƒ Xncn®dnbphm\p≈ _m[y-Xbp≠v. Hcp Iºyq´dns\ Dt±in®v
Ab® ]m°‰pIƒ Ah Xs∂ kzoIcnt°-≠Xpw a‰p Iºyq´dpIƒ AXv Xnckv-
Icnt°≠Xpw BWv. Iºyq´¿ irwJebnse F√m D]IcWßfnte°pw F√m
Um‰bpw Abbv°p∂Xn\m¬ irwJe Xnc-t°dnbXmbnØocpIbpw Um‰ ssIam-

Nn{Xw 8.16 : l_v
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Nn{Xw 8.17:
hb¿e v dn∏o-‰¿

dphm\p≈ _m≥UvhnUvXv IpdbpIbpw sNøp∂p F∂-XmWv l_ns‚ {][m\

t]mcm-bva.

11.4.3  kzn®v (Switch)

 \nch[n Iºyq´dpIsf ]ckv]cw _‘n∏n®p Hcp irwJe cq]oIcn°phm≥

tijnbp≈ \n¿ΩnX _p≤ntbmSpIqSnb D]IcWamWv kzn®v. l_n-s\-°mƒ

Db¿∂ {]h¿Ø-tijnbp≈ D]-I-c-W-amWv kzn®v. ImgvNbn¬ l_nt\mSv

ASpØ kmayap≠v. F∂m¬ kzn®v Um‰bv°v FØnt®tc≠ e£y ÿm\w

IrXyambn Dd∏p hcpØpIbpw, Um‰ ]m°‰pIƒ Dt±in® ÿm\tØbv°v am{Xw

Abbv°p-Ibpw sNøp∂p. irwJebn¬ _‘n∏n®n´p≈ F√m D]IcWßfp-

sSbpw hnem-kw ]´nIbmbn kw`cn®p shbv°p∂Xn\memWv kzn®n\p Cßs\

{]h¿Øn-°phm≥ Ignbp∂Xv. irwJebnse Hcp D]IcWØnte°p Um‰ Ab-

bv°phm\mbn, kzn®v Cu ]m°‰nse hnemkw ap≥Iq´n tiJcn® hnemkß-

fpambn XmcXayw sNøp∂p, hnemkw Is≠Ønbm¬ e£y ÿm\-Øp≈

D]IcW-Ønte°p am{Xw Um‰ Abbv°p∂p. hfsc Xnc°v IqSnb Iºyq´¿

irwJebn¬ l∫ns\-°mƒ \∂mbn kzn®v {]h¿Øn°p∂p. ImcWw hfsc

Ipd™ Afhn¬ ktµißƒ Abbv°p∂Xn\m¬ irwJebn¬ Xnc°v

D≠mIp∂n√.

11.4.4  dn∏o‰¿ (Repeater)

hn\nabam[yaØneqsS hcp∂ sshZypX Im¥nI {]Imi

XcwKßsf i‡ns∏SpØp∂ D]IcWamWv dn]o‰¿.

(Nn{Xw 8.17) htb¿Uv am[yaØneqsStbm hb¿-se neq-

sStbm Um‰bv°p ]cnanXamb ZqctØ°v am{Xta i‡n

£bn°msX k©cn°phm≥ Ignbq. CXn\p ImcWw  t\m-

bvkv BWv. dn]o‰¿  Cßs\ hcp∂ XcwKßsf kzoIcn®p

i‡n Iq´n e£y ÿm\tØbv°v ]p\xkwt{]-£Ww

\SØp∂p.

11.4.5   {_nUvPv (Bridge)

Hcp Iºyq´¿ irwJesb ]e hn`mKßfm°n th¿Xncn°phm≥ D]tbmKn°p∂

D]IcWamWv {_nUvPv. \nehnep≈ irwJesb ]e hn`mKßfmbn XcwXncn-

°pIbpw Chsb {_nUvPv D]tbmKn®v _‘n∏n°pIbpw sNøp∂p. irwJebn-

ep≈ {Sm^nIv Ipdbv°phm≥ CXv klmbn°p∂p. Hcp {_nUvPn¬ Um‰ ]m°-

‰pIƒ FØptºmƒ, AXnse ta¬hnemkw ]cntim[n®p {_nUvPns‚ GXp

`mKsØ Ch {]Xn\n[m\w sNøp∂p F∂v I≠p]nSn°p∂p (CtX ̀ mKtØ°p≈

t\mUpIfntet°m AtXm adp`mKtØbvt°m F∂v). Hcp taJesb {]Xn\n[m\w
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sNøp∂ Um‰ ]m°‰pIsf am{Xw B `mKtØbv°v {_nUvPv ISØn hnSp∂p.

_m°n D≈h Hgnhm°p∂p. {_nUvPv hgn IS∂p t]mIp∂ ]m°‰pIƒ adp `mK-

Øp≈ F√m t\mUpIfnte°pw {]t£]Ww sNøpIbpw, e£yØnep≈ t\m-

UpIƒ am{Xw Ah kzoIcn°pIbpw sNøp∂p. Nn{Xw 8.18 {_nUvPns‚ [¿Ω-

ßƒ hniZam°p∂p.

Nn{Xw 8.18:  {_nUvPv

11.4.6  dq´¿ (Router)

Htc hn`mKØn¬s∏´Xpw Htc t]mep≈ s]cp-am‰ N´ßƒ D≈Xpamb c≠p

irwJeIsf _‘n∏n°p∂ D]IcWamWv dq´¿. Um‰bv°v k©cn°phm\mh-

iyamb DNnXamb ]mX Is≠Øp∂Xn\pw Aßs\ irwJebnse {Sm^n-°ns‚

Afhv Ipdbv°p∂Xn\pw Chbv°p Ignbp∂p.  {_nUvPns‚ {]h¿Ø\ coXnItfmSv

Chbv°p kmayw Ds≠¶nepw Ahtb°mƒ Ignhv CXn\p≠v. dq´dn\p D]I-c-

WØns‚ hnemkhpw, irwJebpsS hnemkhpw ]cntim[n°phm\p≈ Ignhp-

≈tXmsSm∏w A¬tKm-cnXw D]-tbm-Kn®v G‰hpw DNnXamb ]mXbneqsS ]m°-

‰pIsf e£y ÿm\Øv FØn°phm\pw km[n°p∂p. Nn{Xw 8.19 dq -́dns‚ [¿aw

hni-Z-am-°p-∂p.

hb¿e v

BIvkkv  t]mbn‚v
Iºyq-́ -dp-Isf tI_nƒ D]-

tbm-Kn®v kzn®n-te°v _‘n-

∏n-°p-∂p.

s\‰vh¿°v

{_nUvPv
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Nn{Xw 8.19: dq´¿

11.4.7  tK‰vth (Gateway)

hnhn[ XcØnepw s{]mt´mt°mfnepw {]h¿Øn°p∂ irwJeIsf _‘n∏n°p-
hm≥ tK‰vth D]tbmKn°p∂p. Nn{Xw 8.20 ]cn-tim-[n-°pI. Hcp XcØnep≈
s{]mt´m-t°mf-ns\ as‰mcp XcØnte°v hnh¿Ø\w sNøphm\pw Chbv°p
Ignbp∂p. Hcp irwJebn¬ \n∂v as‰mcp irwJebnte°p≈ {]thi\ Ihm-
Sambn CXv {]h¿Øn°p∂p. dq´dn\p kam\amb {]h¿Ø\coXnbmWv Chbv°pw
D≈Xv. D]IcWØns‚bpw irwJebpsSbpw hnemkw ]cntim[n-°pIbpw A¬-
tKmcn-XØns‚ klmb-Øm¬ DNnXamb ]mX kzoIcn®p ]m°‰-pIsf e£y
ÿm\Øp  FØn°pIbpw sNøp∂p. hyXy-
kvXamb s{]mt´mt°mfp≈ irwJeIƒ
XΩn¬ Hcp ]ckv]c-[mcW D≠mbncn-°-
Ww. Hcp tK‰vthbv°v irwJe-bpsS hnemk-
LS\sb Ipdn®v icn-bmb [mcW- D≈Xn-
\m¬ XS w  C√msX XpS¿®bmbn ]m°‰p-
Isf irwJe-bnse t\mUpIƒ°nSbn¬
ssIam‰w sNøphm-\p≈ Ignhp≠v.

11.5  Um‰ sS¿an\¬ D]IcWßƒ (Data Terminal Equipments (DTE))

Iºyq´dnte°pw ]pdtØbv°pw D≈ Um‰bpsS Hgp°ns\ \nb{¥n°p∂ D]Ic-
WamWv Um‰ sS¿an\¬ D]IcWßƒ (Data Terminal Equipments (DTE)). Cu D]Ic-
Wßƒ sSenIΩyqWnt°j≥ en¶pambn kwt{]£W am[yaØns‚ A{K-
`mKØp _‘n∏n®ncn°p∂p. s]mXphmbn D]tbmKn°p∂ DTE D]IcW-ßfmb
tamUw, aƒ´nsπIvk¿ F∂nhsb Ipdn®v ChnsS N¿® sNøp∂p.

Nn{Xw 8.20 : tK‰v th

C‚¿s\‰v

s\‰vh¿°v
kzn®v

dq´¿
s\‰vh¿°v

kzn®v

DSL/tI_nƒ
tamUw

C‚¿s\‰v

tK‰v th
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11.51. tamUw (Modem)

sSent^m¨ sse≥ D]tbmKn®v Iºyq´dpIƒ XΩn¬ hn\nabw \SØphm≥
klmbn°p∂ Ce-Ivt{Sm-WnIv D]IcWamWv tamUw. (Nn{Xw 8.21). tamUpte‰¿
(Modulator)Un tamUpte‰¿ (Demodulator) F∂Xns‚ Npcp°amWv tamUw (Modem).

Iºyq´dn¬ \n∂v kzoIcn°p∂ UnPn‰¬ knKv\ens\ sSent^m¨ sse\neqsS
IS∂pt]mIphm\mbn A\temKv knKv\em°n am‰p∂p (Modulation). AtXmsSm∏w
sSent^m¨ sse≥ hgnhcp∂ A\temKv knKv\ens\ UnPn‰n-embn ]cnh¿-
Ø\w sNbvXXv Iw]yq´dnte°p \¬Ip∂p (Demodulation). sSen-t^m¨ sse≥
hgn hnhcßƒ Abbv°pIbpw kzoIcn°pIbpw sNøp∂Xns‚ thKXsb ASn-
ÿm\am°nbmWv tamUØns‚ thKX \n¿Æbn°p∂Xv. tam-UØns‚  thKX
Af°p∂Xv _n‰vkv/sk°‚ v (bits / second) BWv.

11.5.2  aƒ´nsπIvk¿/Un aƒ´nsπIvk¿ (Multiplexer/Demultiplexer)

H‰ tI_nƒ D]tbmKn®v 200 Hm AXne[nItam Nm\epIsf ssIImcyw  sNøp-
∂Xv \nßsf Ft∏msg¶nepw AXnibn∏n®n´pt≠m? CXns\bmWv aƒ´nsπ-Iv-
knMv F∂v ]dbp∂Xv. CtX coXnbnemWv irwJebnep≈ Um‰ ssIam‰hpw.
`uXnI am[yaØneqsS H∂ntesd XcwKßsf kwtbmPn∏n®v k¶o¿WXtbdnb
H‰ XcwKam°n am‰n Htc kabw hnSp∂Xns\ aƒ´n]vsfIvknMv F∂pw, adp`mKØv
Cu XcwKsØ hnLSn∏n®p {]tXyI XcwKßfm°n am‰p∂Xns\ Un˛-aƒ´nπ-
IvknMv F∂pw ]dbp∂p. `uXnI am[yasØ aƒ´n]vsfIvknMv hnhn[ `mKß-
fm°n am‰p∂p. CXns\ {^oIz≥kn Nm\¬ F∂v ]dbp∂p.

aƒ´nsπIvk¿ hnhn[ DdhnSØn¬ \n∂p≈ XcwKßsf kwtbmPn∏n®v, am[y-
aØns‚ hnhn[ Nm\epIƒ hgn Abbv°p∂p. kwtbmPn∏n® XcwKßƒ am[y-
aØneqsS Htc kabØp k©cn°p∂p. e£y ÿm\Øp Chsb hn`Pn®v sh-
t∆sd XcwKßfm°n, Hmtcm XcwKØn\pw FtØ≠ ÿetØbv°v Abbv-
°p∂p. Nn{Xw 8.22 aƒ´nsπIvkdns‚bpw Un˛aƒ´nsπIvkdns‚bpw {]h¿-Ø\w
hnhcn°p∂p.

UnPn-‰¬ UnPn-‰¬

A\-temKv
A\-temKv

tamUw tamUw

Nn{Xw 8.21 : tamUw D]-tbm-Kn-®p-ff Bi-b-hn-\n-abw
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11.6    s\‰vh¿°v tSmt∏m-f-Pn-Iƒ  (Network topologies)

]Øp Iºyq´dpIƒ ASßnb Hcp irwJe cq]I¬∏\ sNøWsa∂v IcpXpI.

GsXms° hn[Øn¬ \ap°v Chsb ]ckv]cw _‘n∏n°mw? e`yamb am≤y-

aßfpw Nne \n_‘\Ifpw hgn \ap°v Chsb ]e hn[Øn¬  _‘n∏n°mw

`uXnIambn Iºyq´dpIsf ]ckv]cw _‘n∏n®p irwJe cq] I¬∏\ sNøp∂

coXnsb tSmt∏m-fPn F∂v ]dbp∂p. _kv, dnMv, Ãm¿, sajv F∂nhbmWv

{][m\ tSmt∏mfPnIƒ.

AXn-thK Bi-b-hn-\n-ab ]mX

aƒ´n-π-Ivk¿/Unaƒ´n-π-Ivk¿ aƒ´n-π-Ivk¿/Unaƒ´n-π-Ivk¿

Nn{Xw 8.22 : aƒ´n-π-Ivk¿/Un˛aƒ´n-π-Ivk¿

]Øp t\mUpIƒ D≈ Hcp sNdnb Iºyq´¿ irwJe \n¿an-°phm≥
Bhiyamb D]IcWßfpsSbpw am[yaßfpsSbpw ]´nI
Xømdm°pI .

\ap°v sNømw

1. l_pw  kzn®pw  XΩn¬ XmcXayw sNøpI.

2. dn]o‰dns‚ BhiyIX F¥v?

3. Htct]mep≈ c≠p irwJeIsf XΩn¬ _‘n∏n°p∂ D]IcWamWv .

4. dq´dpw {_nUvPpw XΩnep≈ hyXymkw F¥mWv?

5. hyXykvX s{]mt´m-t°mƒ D≈ c≠p hyXykvX irwJeIsf ]ckv]cw _‘n-

∏n°p∂ D]IcWamWv .

6. sSent^m¨ sse\neqsS c≠p Iºyq´dpIƒ XΩn¬ hnhchn\nabw \SØp-hm≥

D]tbmKn°p∂ Cet{ŒmWnIv  D]IcWamWv .

kzbw ]cn-tim-[n°mw
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11. 6.1  _kv tSmt∏mfPn  (Bus topology)

_kv tSmt∏mfPnbn¬ (Nn{Xw 11.23) {][m\ tI_nƒ Bb _kntebv°v t\m-

Up-Isf _‘n∏n®ncn°p∂p. Hcp t\mUn\p Um‰ Abbv°Wsa¶n¬, AXv

_kntebv°v Abbv°p∂p. _kns‚ F√m `mKØpw Cu Um‰ FØnt®cp∂p.

F√m t\mUpIfpw _kn¬ hcp∂ Um‰sb ]cntim[n°p∂p. GXp t\mUnte-

°mtWm Um‰ Ab®ncn°p∂Xv AXv Um‰sb kzoIcn°p∂p. _kns‚ A{K`m-

Kßfn¬ Hcp sNdnb D]IcWamb sS¿ant\‰¿ LSn∏n®ncn°p∂p. XcwKßƒ

_kns‚ A{K`mKØp FØnbm¬ Ahsb sS¿ant\‰¿ BKncWw sNbvXp

\o°w sNøp∂p. Cu AhkcØn¬ _kv ASpØ XcwKßsf hln°phm≥

]q¿W k÷ambnØocp∂p. tI_nfnte°p≈ XcwKßfpsS  {]Xn^e\w  Hgn-

hm°phm\pw, XcwKßƒ XΩn¬ IqSnt®cp∂ kmlNcyw Hgnhm°phm\pw

CXn\m¬ km[n°p∂p. Hcp t\mUn¬ \n∂v as‰√m t\mUpIfnte°pw XcwK-

ßsf Abbv°p∂Xns\ t{_mUvImÃnwKv F∂v ]dbp∂p.

ësS¿an-t\-‰¿ësS¿an-t\-‰¿

Nn{Xw 8.23:   _kv tSmt∏mfPn

_kv

_kv tSmt∏mfPnbpsS khnti£XIƒ

$ A\mbmkambn ÿm]n°mw.

$ Ch \n¿Ωn°phm≥ hfsc Ipd®v tI_nfpIƒ D]tbmKn°p∂Xn\m¬ sNehv

IpdhmWv.

$ Hcp t\mUns‚ XIcmdv irwJesb _m[n°p∂n√.

$ _kns‚tbm sS¿ant\‰dns‚tbm XIcmdv irwJesb samØambn _m[n-

°p∂p.

$ XIcmdv Is≠ØpI F∂Xv {iaIcamWv.

$ Hcp t\mUn\p am{Xta Hcp kabØp Um‰ Abbv°phm≥ Ignbq.
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Nn{Xw 8.25 : dnMv tSmt∏mfPn

l_v/ kzn®v

Nn{Xw 8.24 : Ãm¿ tSmt∏mfPn

11.6.2  Ãm¿ tSmt∏mfPn  (Star topology)

Nn{Xw 8.24  Nn{XoIcn®ncn°p∂Xp
t]mse Ãm¿ tSmt∏mfPnbn¬ Hm-
tcm t\mUpw l∫ntet°m As√-
¶n¬  kzn®ntet°m t\cn´v _‘n-
∏n®ncn°p∂p. CXn¬ GsX¶nepw
Hcp t\mUn\p Um‰ Abbv°-W-
sa¶n¬ AXv kzn®n-tet°m l_n-
tet°m Abbv-°p∂p. l_ns‚
ImcyØn¬ Cu XcwKßsf F√m
t\mUpIfn-te°pw kwt{]£Ww
sNøpI-bpw, Dt±in® t\mUpIƒ am{Xw Ahsb kzoIcn°pIbpw sNøp∂p.
kzn®ns‚ ImcyØnemsW¶n¬ Cu XcwKßsf Dt±in® t\mUnte°v am{Xw

Abbv°p∂p.

Ãm¿ tSmt∏mfPnbpsS khntijXIƒ

$ _kv tSmt∏mfPnsb At]£n®p {]mtbmKnI £aX IqSpXemWv.

$ A\mbmkambn ÿm]n°mw.

$ XI-cmdv Is≠-ØpI Ffp-∏-am-Wv.

$ tI{µÿm\Øp≈ l_v/kzn®v s‚bpw _‘n∏n°phm\p≈ Ignhv A\pkcn®p

irwJebn¬ t\mUpIsf Iq´nt®¿Øp irwJe hn]peoIcn°mw.

$ l∫nt\m/kzn®nt\m XIcmdp≠mbm¬ irwJesb samØØn¬ _m[n-°p∂p

$ _kv tSmt∏mfPnsb At]£n®v  irwJe \n¿Ωn°phm≥ IqSpX¬ tI_nƒ

BhiyamWv.

11.6.3  dnMv tSmt∏mfPn (Ring topology)

dnMv tSmt∏mfPnbn¬ t\mUpIsf tI_nƒ

D]tbmKn®v hrØm-IrXnbn¬ _‘n-∏n®ncn-

°p∂p. XpS°tam Ahkm\tam C√mØ Hcp

hrØmIrXnbmWv dnMv tSmt∏mfPn°p≈Xv

(Nn{Xw 8.25). sS¿an-t\‰dn-s‚ Bhiyw dnMv

tSmt∏mfPn°v C√. Hcp Znibnte°p am{X-

amWv Um‰ k©cn°p∂Xv. Hcp t\mUn¬

\n∂v as‰mcp t\mUn¬ FØp∂ XcwKßsf

]p\cp-÷ohn∏n®v ASpØ-Xnte°v Abbv-

°p∂p. Dt±in® t\mUn¬ FØp∂Xp-hsc Cu
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{]{Inb XpScp∂p. F√m t\mUpIfneqsSbpw k©cn°p∂ XcwKßƒ Ahkm\w

kwt{]£Ww sNbvX t\mUn¬ Xncns®ØpIbpw, AhnsS \n∂p Chsb \o°w

sNøpIbpw sNøp∂p.

dnMv tSmt∏mfPnbpsS khntijXIƒ

$ Hmtcm t\mUpw XcwKßfpsS i‡n h¿[n∏n°p∂Xn\m¬,  XcwKßfpsS

i‡n h¿[n∏nt°≠n hcp∂n√.

$ hfsc Ipd®v am{Xw tI_nƒ D]tbmKn°p∂Xn\m¬ sNehv IpdhmWv.

$ Hcp t\mUv XIcmdnembm¬ AXv irwJesb apgp-h\mbn _m[n°p∂p.

$ irwJebnte°v ]pXnb t\mUpIsf Iq´nt®¿°pI {]bmkIcamWv

11.6.4   sajv tSmt∏mfPn (Mesh topology)

sajv tSmt∏mfPnbn¬ F√m t\mUpIsfbpw ]ckv-

]cw _‘n∏n®ncn°p∂p. Nn{Xw 8.26 ImWn-®ncn-

°p∂Xv t]mse c≠p t\mUpIƒ-°nSbn¬ H∂n-

tesd ]mXIƒ D≠mbncn°pw. Hcp ]mX-bn¬

XS ap≠mbmepw as‰mcp ]mXbneqsS Um‰ e£y

ÿm\Øp FØnt®cp∂p.

sajv tSmt∏mfPnbpsS khntijXIƒ

$ c≠p t\mUpIƒ°nSbn¬ D≈ ]mX XIcm-

dmbmepw irwJebv°p XIcmdv D≠mIp∂n√.

$ IqSpX¬ tI_nƒ th≠Xn\m¬ sNehv IqSpXemWv.

$ hfsc k¶o¿Whpw ssIImcyw sNøphm≥ {]bmkhpamWv.

Nn{Xw 8.26 : sajv tSmt∏mfPn

11.7 hnhn[Xcw  irwJeIƒ  (Type of networks)

Hcp Iºyq´¿ irwJe `ua hnkvXrXnbn¬ ]e AfhpI-fnembn hym]n®p InS-

°p∂p. CXv thWsa¶n¬ Hcp taibpsS apIfntem Hcp dqantem Hcp sI´nSØntem

Hcp \KcØntem, Hcp cmPyØn\p≈ntem ̀ qJfißfntem temIw apgph\ptam

hym]n®p InS°mw. Iºyq´¿ irwJesb AhbpsS  hym]\sØ ASnÿm\am°n

NphsS tN¿Ø coXnbn¬ th¿Xncn°mw.

\nßfpsS kvIqƒ em_nse irwJebpsS {Iao-I-c-W-coXn F¥mWv
F∂v a\knem°pI.

\ap°v sNømw
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$ PAN -˛ t]¿kW¬ Gcnb s\‰vh¿°v

$ LAN ˛ tem°¬  Gcnb s\‰vh¿°v

$ MAN ˛ sat{Sms]mfn‰≥ Gcnb s\‰vh¿°v

$ WAN ˛ sshUv Gcnb s\‰vh¿°v

11.7.1 t]¿kW¬ Gcnb s\‰vh¿°v (Personal Area Network)

Hcp hy‡n-bpsS ]cn-[n-bn-ep≈ hn\nab

D]IcWßfpsS (Iºyq´¿, samss_¬,

Sm_vse‰v, {]n≥d¿ F∂nh) irwJebmWv

PAN.  GXm\pw ao‰¿ hrØ ]cn[n°p≈n¬

Ch hym]n®p InS-°p∂p. Nn{Xw 8.27 Hcp

]m´v Hcp samss_-en¬ \n∂v as‰m∂n-te-

t°m, Hcp Iºyq´dn¬ \n∂v MP3 sπbdn-

te-t°m Abbv°phm≥ \mw PAN irwJe

D≠m°m-dp≠v. PAN irw-Je D≠m°phm≥ ssKUUv am[y-ahpw (USB), A¨

ssKUUv am[yahpw (ªqSqØv, C≥{^msdUv) D]tbmKn°mw.

11.7.2 tem°¬  Gcnb s\‰vh¿°v  (Local Area Network)

Hcp  LAN  irwJebnse hnhc hn\nabØn\pw Iºyq´nßn\pap≈ D]IcWßƒ

Hcp apdnbv°p≈ntem, Hcp sI´nSØn\p≈ntem Hcp ÿm]\ ]cn-[nbv°v D≈ntem

Bbncn°pw ]ckv]cw _‘n∏n®ncn°p∂Xv. GXm\pw ao‰tdm GXm\pw Intem-

ao‰tdm hrØ ]cn[nbv°p≈n¬ Bbncn°pw ChbpsS {]h¿Ø\w. km[mc-

Wbmbn Hm^oknepw kvIqfnepw dqanepw Hcp LAN irwJeam{XamWv D≠m-Imdp-

Nn{Xw 8.27: ]m≥

Nn{Xw 8.28 : tem°¬ Gcnb s\‰vh¿°v

Hm^okv sse{_dn sk¿h¿

¢m v dqw
Iºyq-´¿
em_v

s]mXp
¢m v dqw
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≈Xv, F∂m¬ Hcp sI´nSØn¬ Xs∂ H∂n¬ IqSpX¬ LAN Nnet∏mƒ D≠m-

sb∂p hcmw. (Nne kvIqfpIfn¬ Hmtcm em_nepw Hmtcm LAN irwJe D≈Xp-

t]mse). Nnet∏mƒ LAN ASpØSpØ sI´nSØnte°pw hym]n®ncn°pw

LAN irwJebpsS \nb{¥Whpw ]cn]me\hpw, Hcp hy‡nbpsStbm, Hcp ÿm-

]\Øns‚tbm DS-a-ÿ-Xbn-em-bn-cn-°pw.

ssKUUv am[yaw (htb¿Uv aoUnb) (UTP tI_nfpIƒ tImbmIvkn¬ tI_nfp-

Iƒ XpSßnbh) D]tbmKn®pw hb¿se v am[yaw (C≥{^msdUv, td-Untbm

XcwKßƒ XpSßnbh) D]tbmKn®pw em≥ ÿm]n°mhp∂XmWv. A¨

ssKUUv am[yaw (Unguided Media) D]tbmKn®mWv LAN ÿm]n°p-∂-sX¶n¬

AXns\ hb¿se v LAN (WLAN (Wireless LAN )) F∂v hnfn°mw.

11.7.3 sat{Sms]mfn‰≥ Gcnb s\‰vh¿°v  (Metropolitan Area Network (MAN))

MAN irwJebpsS Iºyq´nßpw {]h¿Ø\hpw hn\nab D]IcWßfpsS hym]-

\hpw  Hcp \Kc ]cn[n°p≈n¬  \n¬°p∂p. CXns‚ hrØ ]cn[n \qdp Intem-

ao‰¿ hsc hym]n®p InS°pw. em≥ (LAN) irwJeIsfbpw, kzImcy  Iºyq´dpI-

sfbpw ]ckv]cw _‘n∏n®mWv MAN ÿm]n°p∂Xv. F√mhn[ am[yaßfpw

(ssKUUpw A¨˛ssKUUpw) CXn\mbn D]tbmKn°p∂p. MAN s‚ DS-aÿ-

Xbpw \nb-{¥Whpw Kh¨sa‚nt\m, Hcp henb ÿm]\Ønt\m Bbncn°pw

(Nn{Xw 8.29)

Nn{Xw 8.29 : sat{Sm-s]m-fn-‰≥ Gcnb s\‰v h¿°v

tI{µ apJy-Im-cym-ebw

hyh-km-b-ime

D]-tI{µw

D] B^okv
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11.7.4 sshUv Gcnb s\‰vh¿°v (Wide Area Network (WAN))

]e \K-c-ß-fnepw  cmPyßfnepw ̀ qJfißfnepambn hym]n®p InS°p∂ hnhc

hn\nab Iºyq´nMv D]IcWßƒ WAN irwJebn¬ Dƒs∏Sp∂p. \qdp Intem-

ao‰¿ hrØ]cn[nbv°pw A∏pdtØbv°v ChbpsS {]h¿Ø\w  hym]n®ncn-°p∂p.

kzImcy Iºyq´dpIƒ, LAN, MAN IqSmsX a‰p WANIfpw CXn¬ AwKßƒ

Bbncn°pw. F√m XcØnepw D≈ hn\nab am[yaßƒ (ssKUUpw A¨

ssKU-Upw) ChnsS D]-

tbmKn-°p∂p Nn{Xw 8.30.

WAN\v DØa DZmlc-W-

-amWv C‚¿-s\‰v. temI-

Øn-se G‰hpw henb

WAN Bbn´mWv C‚¿-

s\‰ns\ IW°m°p-∂-

Xv. cmPyØn-\p≈n-epw,

hnhn[ `qJfi-ß-fn-ep-

ambn hym-]n®p InS-°p∂

ATM irwJe, _m¶v

irwJe, Kh¨sa-‚ns‚-

bpw, A¥m-cm{„ ÿm-]-

\--ßfp-sSbpw irw-J-e-

Iƒ F∂nh WAN\p DZm-

lcW-ßfmWv.

]´nI 8.1   PAN, LAN, MAN, WAN khntijXIfpsS kw{Klw

   Af-hp-tIm¬ PAN LAN MAN WAN

sNdnb hnkvXo¿W-

Øn¬ (10m hrØ

]cn-[n)

GXm\pw ao‰¿ apX¬

Intem-ao-‰¿ hsc (10 km

hrØ ]cn-[n)

\Kc ]cn-[n-bn¬

(100 km hrØ

]cn-[n)

cmPy-ß-fnepw ̀ qJ-

fi-ß-fn-epw tem-

I-am-I-am-\-hpw

AXn-thKw AXn-thKw kmam\y thKX thKX Ipdhv

hym]vXn

hn\n-ab thKX

ÿm]n-°p-hm-\p-ff

Nnehv

Xosc Ipdhv Nnehv Ipdhv kmam\yw Nnehv Nne-th-dnb

Nn{Xw 11.30: sshUv Gcnb s\‰vh¿°v

ATM
D]-{Kl
Unjv LAN

D]-{Kl
Unjv

LAN

LAN

djy

C¥y

WAN

bp.F-kv.F

C‚¿s\‰v

ATM

ATM

Terminal

Terminal Terminal

Terminal

Terminal Terminal

k¿h¿

11.8  irwJebpsS bp‡ym-[n-jvTnX XcwXncnhv  (Logical classification of networks)

irwJebnse Iºyq´dpIfpsS NpaXeIsf ASnÿm\am°n c≠mbn XcwXncn-
°mw. ]o¿ Sp ]o¿ (Peer - to - peer), ¢b‚ v- sk¿h¿ (Client - Server).
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11.8.1 ]o¿ Sp ]o¿  (Peer to peer)

]n¿ Sp ]n¿ irwJebn¬ Hcp Iºyq´dn\pw irwJebpsS apgph≥ NpaXe D≠m-
bncn°n√. ChnsS hnhcßƒ ssIamdp∂Xn\pw D]IcWßƒ ]¶nSp∂Xn\pw
Iºyq´dpIsf XΩn¬ ]ckv]cw _‘n∏n°pIbmWv sNøp∂Xv. F√m Iºyq-
´dpIƒ°pw Xpey ]cnKW\bmWv D≈Xv. GXp Iºyq´dn\pw GXp kabØpw
¢b‚ v Bbn´pw sk¿h¿ Bbn´pw {]h¿Øn°mw.

sNdnb Iºyq´¿ irwJeIƒ Bhiyap≈Xpw, F∂m¬ ]q¿Æ Npa-Xe D≈
sk¿hdpIfpsS  Bhiyan√mØXpamb  ÿeßfn¬ (hoSpIƒ, sNdnb hym]mc
ÿm]\ßƒ) Ch A\ptbmPyamWv.

11.8.2 ¢b‚ v sk¿h¿ (Client-Server)

`qcn`mKw irwJeIfpw ¢b‚ v˛sk¿h¿ coXnbn¬ A[njvTn-XamWv. Hcp `£W

imebn¬ sN∂v, Blmc km[\ßfpsS ]´nI t\m°n, AXn¬ \n∂v C„ap≈Xv

ISbnse  tPmen°m-ct\mSv (sk¿h¿) Bhiy-

s∏Sp∂Xn\v Xpey-amWv Ch-bpsS {]h¿Ø\w.

`£Wim-ebn¬ AXv e`y-amsW¶n¬ Bhiy-

°mc\v (ss¢‚ v) AXv hnX-cWw sNøpIbpw,

e`y-as√¶n¬ Bh-iyw \ncm-Icn-°s∏SpIbpw

sNøp∂p.

¢b‚ v˛-sk¿hdns‚ LS\bn¬ irwJebnse

i‡n IqSnb Iºyq´¿ (sk¿h¿), i‡n Ip-

d™  Iºyq´dn\p -(¢b‚ v) tkh\ßƒ e`yam-

°p∂p. ¢b‚ns‚ A`y¿∞\ A\pkcn®p Hcp sk¿h¿ \n¿Zn„ tkh\ßƒ

(Response) e`yam°p∂p. Cu tkh\ßfn¬ Um‰bpsSbpw tkm v̂‰vshbdns‚bpw

lm¿Uvshbdns‚bpw ]¶nS¬ Dƒs∏-Sp∂p. Nn{Xw 8.31 ¢b‚ v sk¿hdns‚  LS\

Nn{XoIcn®ncn°p∂p.

¢b‚ v sk¿hdns‚ LS\ tI{µoIrX tkm^v‰vshb¿ amt\Pvsa‚n\v DZml-

cWamWv. sk¿hdn¬ tkm^v‰vhb¿ temUv sNøptºmƒ Ah ¢b‚pIƒ°n-S-

bn¬ ]¶pshbv°ps∏SpIbpw, sk¿h¿ tkm v̂‰hbdn¬  D≠m-Ip∂ GXp am‰hpw

¢b‚n¬ {]Xn^en°pIbpw sNøp∂p. Hmtcm Iºyq´dnepw ]pXnb ^bepw

AXns‚ ]cnh¿Ø\ ̂ bepw CSphm\p≈ A[nI Du¿Phpw kabhpw CXn\m¬

em`n°mw.

sk¿hdpIfpsS XcwXncn°¬

a) ^b¬ sk¿h¿:- H∂ne[nIw D]t`m‡m°fpsS ^bepIƒ kq£n-
°m\pw ssIImcyw sNøphm\pw D≈ Iºyq´¿ BWnXv.

Nn{Xw. 8.31 : ¢b‚v ˛ k¿h¿

¢b‚v ¢b‚v

¢b‚v¢b‚v

At]£/
{]Xn-I-cWw

At]£/
{]Xn-I-cWw

sk¿h¿
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b) sh_v sk¿h¿ :- sh_v t]Pn\p≈ A`y¿Y\ ssIImcyw sNøp∂
Iºyq´dmWnXv.

c) {]n‚ v sk¿h¿ :- ¢b‚pIfn¬ \n∂pw {]n‚dpIfnte°p≈ {]n‚nMv tPm-
enIsf ap≥KW\bv°v A\pkcn®p ]q¿Øo-I-cn-°p∂ Iºyq´¿ BWnXv.

d) Um‰mt_kv sk¿h¿:- s]mXphmbn kq£n®ncn°p∂ Um‰msb  ImWm\pw
am‰ßƒ hcpØm\pw \o°w sNøphm\pw AwKoIrX D]t`m‡mhns\

(¢b‚ v) klmbn°p∂ Iºyq´¿ BWnXv.

11.9 irwJebn¬ Iºyq´dpIfpsS Xncn®dnb¬

(Identification of computers over a network)

Atacn°bn¬  D≈ Hcp Iq´pImc\v C¥ybn¬ D≈ \nßƒ Hcp IØv FgpXp∂p
F∂v k¶¬∏n°pI. \nßƒ Hcp IØv FgpXn, Ihdn¬ C´p, Ihdn\p ]pdØv
Iq´pImcs‚ ta¬hnemkhpw FgpXn, ]pdIn¬ \nßfpsSbpw ta¬hnemkhpw
FgpXp∂p. Cu IØv C¥ybnse t]mtÃm^okn¬ CSptºmƒ AXn\p apIfn¬
C¥y≥ X]m¬ hIp∏ns‚ koepw XobXnbpw AXn¬ ]Xn∏n-°p∂p. hnhn[
am¿KßfneqsS k©cn® IØv Ata-cn-°-bnse X]m¬ hIp-∏n¬ FØp∂p.
AhnsS sh®v Atacn°≥ X]m¬ hIp∏ns‚ koepw XobXnbpw ]Xn°p∂p.
Ahkm\w t]mÃpam≥ IØv ta¬ hnemk°mc\v ssI-amdp∂p. Iºyq´¿ irwJ-
ebnepw Um‰sb ]m°‰pIfm°n CtX coXnbn¬ BWv ssIam‰w sNøp∂Xv.

Hcp irwJe k÷oIcn®p Ign™m¬, t\mUpIƒ XΩn¬ ]ckv]cw hnhc
hn\nabw \SØmw. icnbmb hnhchn\nabØn\v t\mUpIsf At\ym\yw

1. _kv tSmt∏mfPnbn¬ _kns‚ A{K`mKØp FØp∂ XcwKßsf 
BKncWw sNøpIbpw _kn¬ \n∂v \o°w sNøpIbpw sNøp∂p.

2.  tSmt∏mfPnbn¬ Hmtcm t\mUpw l_v / kzn®v  te°v t\cn´v _‘n∏n®n-

cn°p∂p

3. tSmt∏mfPnbn¬ Hmtcm t\mUpw a‰p t\mUpIfpambn t\cn´p _‘n∏n-
®ncn°p∂p.

4. Xmsg∏dbp∂ hnhn[ irwJeIsf  Xcw Xncn°pI.

ATM s‚ irwJe, tI_nƒ sSenhnj≥ irwJe, Hcp kvIqfn\p≈nse irwJe,

ªqSqØv D]tbmKn®p≈ hoSn\p≈nse irwJe, sSent^m¨ irwJe, sdbn¬th
irwJe

5 F¥mWv PAN?

6 F¥mWv ]o¿ Sp ]o¿ irwJe ?

kzbw ]cn-tim-[n°mw
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Xncn®dntb≠Xv BhiyamWv. X   F∂  t\mUv Y  F∂ t\mUnte°p  hnhcßƒ
ssIamdWsa¶n¬, X Dw Y Dw irwJebn¬ At\ym\yw X\-Xmbn Xncn-®-dn-b-
Ø° Bbn-cn-°Ww. CXv Fßs\ km[n°p∂p F∂v ]cntim[n°mw.

11.9.1  aoUnb AIvkkv I¨t{Smƒ hnemkw (Media Access Control (MAC) address)

Hmtcm  NIC ( Network Interface Card) bnepw AXv \n¿an® Iº\n°m¿ \¬Ip∂
hyXykvXhpw ÿncambXpw BtKmf]cambn AwKoIcn®n´p≈Xpamb (]{¥-
≠° slIvkm sUkna¬ \ºdpIƒ) ta¬hnemkamWv MAC A{Ukv. Hcp NIC

D≈ sajos\ AXns‚ MAC hnemkw D]tbmKn®v Xncn®dnbp∂p. NIC bnse
MAC hnemkw ÿncam-bn-cn°pw.

MAC hnemkw F∂Xv 12 A° slIvk sUkna¬ As√¶n¬ 48 _n‰v ss_\-
dnbmWv.  Xmsg ImWn®ncn°p∂  GsX¶nepw Hcp coXnbn¬ BWv MAC hnemkw
FgpXmdp≈Xv

MM:MM:MM:SS:SS:SS As√¶-n¬ MM-MM-MM-SS-SS-SS

MAC hnemkØns‚ BZy`mKw (MM:MM:MM) AXv \n¿an® Iº\nbpsS  Xncn®-
dnb¬ A°hpw c≠masØ ]IpXn (SS:SS:SS) NIC bv°v Bbn Iº\n \¬In-
bncn°p∂ {Ia \ºdpamWv. MAC hnemkØn\p DZmlcWamWv. Xmsg sImSp-
Øn-cn-°p-∂-Xv.

00:AO:C9 :    14:C8:35

Nn{Xw. 8.32 : MAC Id

BZy ]IpXn  00:AO:C9  F∂Xv CXv \n¿an®Xv C‚¬ tIm¿]tdj≥  BWv F∂v

kqNn∏n°p∂p. Ahkm\ aq∂° \º¿  C‚¬ tIm¿]tdj≥  NIC bv°v \¬Inb

{Ia\ºdmWv.

11.9.2  C‚¿s\‰v t{]mt´m-tImƒ (Internet Protocol (IP))

irwJebnse Hmtcm t\mUn\pw \¬Inbn´p≈ 4 `mKßƒ D≈ X\Xmb \º-

dmWv IP ta¬hnemkw AYhm IP A{Ukv. irwJe ta[mhn (s\‰v-h¿°v AUvan\n-

kvt{S‰¿) As√¶n¬ C‚¿s\‰v k¿hokv s{]msshU¿ BWv Hmtcm t\mUn\p-

ap≈ IP A{Ukv tcJs∏SpØp∂Xv. 4 `mKßfmWv CXn\p-≈Xv. Hmtcm `mK-

sØbpw tUm´v D]tbm-Kn®v th¿Xncn-°pw. Hmtcm `mKØpw 0 apX¬ 255 hsc

D≈ Hcp \º-dmWv D≠m-Ip-I. Hcp IP A{Ukv 4 ss_‰v (32 _n‰p-Iƒ) \º¿ D]-

tbm-Kn®mWv Xbm-dm-°p∂-Xv.

Hm¿Øncn°phm≥ Ffp∏Øn\mbn IP A{Ukns\ sUkna¬ cq]Øn¬ tUm´v

D]-tbm-Kn®v th¿Xn-cn® \ºdmbn, cq]I¬∏\ sNbvXncn°p∂ (Nn{Xw 8.32) ¬

\¬In-bn-cn-°p-∂p.
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Hcp irwJebn¬ Hcp D]Ic-W-

Øns‚ IP ta¬hnemkw, AXns\

Xncn®dn-bp-hm-\mbn D]tbmKn°p∂p.

D]IcW-Øns‚ IP ta¬hnemkw

D]tbm-Kn®v IP t{]mt´m -t°mƒ

]m°‰pIsf hgn-Xncn®p hnSp∂p.

IP ta¬hnemkØn\p c≠p ]Xn-∏pIƒ BWv D≈Xv. ]Xn∏v 4 ( version 4 ) IPv4

]Xn∏v 6 (Version 6) IPv6. IPv4 {]Imcw 32 _n‰v hep∏ap≈ ta¬hnemkw BWv

Iw]yq´dn\p \¬Ip∂Xv,  IPv6 {]Imcw 128 _n‰v hep∏ap≈ ta¬hnemkw BWv

Iw]yq´dn\p \¬Ip∂Xv. IPv4 D]tbmKn®v 232(GItZiw 4 e£w tImSn) hyXykvX

D]IcWßsf {]Xn\n[o-Icn°phm≥ Ignbpw.

irwJebnte°p _‘n∏nt°≠ D]IcWßfpsS (samss_¬ t^m¨, ho´p]I-

cWßƒ, hy‡nKX hn\natbm]m[nIƒ) FÆw \mƒ°p\mƒ AXnthKw

h¿[n®p hcp∂Xn\m¬  IPv4 hn`mKØnep≈ hnemkßƒ D]tbmKn®v Xocp∂p.

Cu {]Xnk‘n adnIS°p∂Xn\mbmWv  IPv6 hnIkn∏n®v FSpØXv. AXv Ct∏mƒ

D]tbmKn®v XpSßnbncn°p∂p.

 IPv6 D]tbmKn®v 2 128(GItZiw 4 e£w tImSn × 4 e£w tImSn 

×

 4 e£w

tImSn ×4 e£w tImSn) hnhn[Xcw D]IcWßsf {]Xn\n[oIcn°mw.

Nn{Xw. 8.33 : IP ta¬hn-emkw

11.10  irwJeIfnse t{]mt´m-t°mfpIƒ (Network Protocols)

irwJebnse D]IcWßƒ XΩn¬ hnhcßƒ ]ckv]cw ssIamdptºmƒ kzoI-

cnt°≠ {]tXyI \nbaßfmWv t{]mt´m-t°mfpIƒ. Um‰ t^m¿am‰nMv, Um‰

Iw{]- nMv, ]niIpIfpsS ]cntim[\, Xncn®dnb¬, ]ckv]cw _‘n∏n°¬,

Um‰m e£yÿm\Øp FØnt®¿∂p F∂v Dd∏phcpØ¬ F∂nhbv°mbn

Hmtcm t{]mt´m-t°mfn\pw AXns‚Xmb \nb-a-ßfp≠v.

\ap°v sNømw

\nßfpsS kvIqfnse Iºyq´¿ irwJebnse Hmtcm D]IcWßfp-
sSbpw  MAC ID bpw IP A{Õkpw  I≠p]nSn®p Hcp ]´nI Xmsg Im-
Wn®ncn°p∂Xv t]mse Xbmdm°pI (IPCONFIG/ALL F∂ \n¿tZiw,
Iam≥Uv t{]mw‰n¬ D]tbmKn-°pI)

{Ia \w. Iºyq-´-dns‚ t]cv IP MAC

1.

2.

3.
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{]tXyI Dt±iyßƒ°p th≠nbpw, kml-Nc-y-ßƒ°p- th≠nbpw \nch[n

Iºyq´¿ irwJe t{]mt´m-t°mfpIƒ \n¿Ωn®n´p≠v. TCP/IP, SPx/IPx XpSßn-bh-

bmWv s]mXphmbn D]tbmKn°p∂ Nne t{]mt´m-t°mfpIƒ (Protocols).

TCP/IP

C‚¿s\‰nepw km[mcW irwJeIfnepw ]ckv]cw _‘n∏n®n´p≈ D]IcWß-

fn¬ D]tbm-Kn°p∂ \nbaßfmWv TCP/IP ({Sm≥kvanj≥ I¨-t{Smƒ t{]mt´m-

tImƒ/ C‚¿s\‰v t{]mt´mt°mƒ) (TCP/IP Transmission control protocol/Internet protocol)

F∂Xv. C‚¿-s\‰n¬ Cet{ŒmWnIv D]IcW-ßƒ (Iºyq´¿ t]mep≈) Fßs\

_‘n∏n°-Wsa∂pw Ah XΩn¬ Fßs\ hnhc hn\nabw \SØWsa∂pw

TCP/IP \n¿h-Nn®ncn°p∂p

Hcp Iºyq´dn¬ \n∂v as‰m∂nte°v Um‰ Abbv°ptºmƒ, TCP/IP BZyw Ahsb

hn`Pn®p sNdnb ]m°‰pIƒ B°pIbpw ]n∂oSv Abbv°pIbpw sNøp∂p.

kzoIcnt°≠  Iºyq´dn¬ Cu ]m°‰pIƒ In´n°gn™m¬, Cu ]m°‰pIfn¬

sX‰pItfm tISp]mSpItfm Dt≠m F∂v ]cntim[n°p∂p. XIcmdpIƒ Is≠-

Ønbm¬, Cu ]m°‰pIƒ ho≠pw Abbv°p∂Xn\p≈ \n¿tZiw TCP ka¿∏n-

°p∂p. XIcmsdm∂pw Cs√¶n¬ ]m°‰pIsf  TCP  bn¬ \n¿t±in®n´p≈ \nba-

ßƒ°\pkcn®p kwtbmPn∏n®v bYm¿Y ktµiw B°n am‰pIbpw sN-øp-∂p.

TCP/IP \nbaßfn¬ \S°p∂ hnhn[ {]h¿Ø\ßƒ Nn{Xw 8.32 sImSp-

Øncn°p∂p. Cu ]m°‰pIƒ e£y ÿm\Øp FØnt®cp∂p F∂v Dd∏m-°p-

∂Xv C‚¿s\‰v t{]mt´mt°mƒ BWv. Htc ktµiØns‚ hnhn[ ]m°-‰pIƒ

]e ]mXIfneqsSbmWv k©cn°p∂sX¶nepw Ah Htc e£yÿm-\Øp

FØnt®cpIbpw Ahsb AhnsS sh®v kwtbmPn∏n°pIbpw sNøp∂p. HTTP,

FTP, DNS  XpSßnb t{]mt´mt°mfpIfpw TCP/IP t{]mt´mt°mfn\p≠v.

Nn{Xw 8.34 : TCP/IP bpsS {]h¿Ø\w

dq´¿ dq´¿
dq´¿

dq´¿
dq´¿

dq´¿

L´w 3

TCP t{]mt´m-t°mƒ

]m°-‰p-Isf ]q¿∆-
ÿn-Xn-bn-em-°p-∂p.

L´w 2

IP t{]mt´m-t°m-fns\ A\p-k-

cn®v ]m°‰pIƒ dq´-dn¬ \n∂v
dq´-cn-te°v C‚¿s\‰n-eqsS
k©-cn-°p-∂p.

L´w 1

TCP t{]mt´m-t°mƒ

Um‰sb ]m°‰p-Iƒ
B°p-∂p.
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a. HTTP

ssl∏¿ sSIvÃv {Sm≥kv^¿ t{]mt´mtImƒ (Hyper Text Transfer Protocol) F∂mWv
HTTP bpsS ]q¿W cq]w. ¢b‚n¬ \n∂p≈ A`y¿Y\ ssIam‰w sNøphm\pw,
sk¿hdn¬ \n∂v {]XnIc-Wßƒ kzoIcn°phm\pap≈ Aw-KoIrX s]cp-am‰
N´ßfmWnXv. ¢b‚n¬ \n∂v {_u-k¿ hgn At]£ kzo-Icn°p∂ k¿h¿,
HTTPhgn tkh-\w \¬Ip-I-bpw
sNøp∂p. CØcw A`y¿Y-\-bpsS-
bpw {]XnIc-WØn-s‚bpw tPm-Un-
Iƒ HTTP skj≥ F∂v Adn-
bs∏Sp∂p. (Nn{Xw 8.35)

¢b‚n¬ \n∂p≈ \n¿t±isØ
XpS¿∂v sk¿h¿ {]XnIcn°p∂Xv
c≠p coXn-bn-em-Wv. sk¿h-dn¬ ap≥Iq´n kq£n-®n-́ p≈ ̂ b¬ Ab®p sImSptØm
(Static coXn) sk¿h-dn¬ kq£n-®n-´p≈ t{]m{Kmw tImUns‚ {]h¿Ø-\- ^-e-am-
bn-´p≈ ^b¬ Ab®p sImSptØm (Dynamic coXn) BImw AXv.

HTTP bpsS c≠p {][m\ khnti£XIƒ

$ HTTP bn¬ hnhc hn\nab am[yaØns‚ kzm[o\an√.

$ HTTP AÿncamWv (A`y¿Y\bpsSbpw {]XnIcWØns‚bpw kabØp
am{Xw) ¢b‚ v - k¿h¿  _‘w ]ckv]cw \ne\n¿ØpIbpw AXn\ptijw
_‘w \ntijw hnt—Zn°pIbpw sNøp∂p.

b. FTP

F^v Sn ]n bpsS ]q¿Wcq]w ^b¬ {Sm≥kv^¿ t{]mt´mtImƒ (File Transfer

Protocol) F∂mWv. Um‰-bpw t{]m{Kmw ^bepIfpw irwJe hgn ]ckv]cw ssI-
am‰w sNøphm≥ D]tbm-Kn°p∂ ASnÿm\ t{]mt´mtImƒ BWnXv. C‚¿s\‰n-
eqsS efnXamb coXn-bn¬ Iºyq´dpIƒ XΩn¬ ̂ bepIƒ ssIamdm\p≈ am¿K-
amWv CXv. TCP bpw IP bpw D]tbmKn®v Abbv°pIbpw kzoI-cn°pIbpw sNøp∂p.

sk¿hdnse  kpc£m am¿Kßƒ Bb bqk¿  \mahpw  ]m v th¿Upw  D]tbm-
Kn®v ̂ bepIƒ kpc£nXambn ssIam‰w sNøp∂Xv ¢b‚ v sk¿h¿ LS\bmb
FTP D]tbmKn®mWv. FTP ¢b‚ v t{]m{KmapIfmb FileZ-illa, CUTEFTP F∂nh
D]tbmKn®v ^bepIƒ hfsc Ffp∏Øn¬ Abbv°phm\pw kzoIcn°phm\pw
Ignbp∂p.

c. DNS

sUmssa≥ s\bnw knÃw (Domain Name System) F∂mWv DNS s‚ ]q¿W
cq]w. sh_v {_ukdns‚ As{U v _mdn¬ \Ωƒ ssS∏v sNøp∂ sh_v

ta¬hnemkØns‚ (sUmssa≥ \maw) IP ta¬hnemkw DNS \ap°v \¬Ip∂p.

Nn{Xw . 8.35 : HTTP skj≥

ss¢‚v sk¿h¿

At]£

{]Xn-I-cWw
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(samss_¬ t^mWn¬ Hcp t]cv Xncs™Sp°ptºmƒ AXn¬ t^m¨ \º¿

D≈Xv t]mse)

DNS \p AXns‚Xmb irwJeIƒ D≠v. C‚¿s\‰n¬ D≈ F√m sh_vssk‰p-
IfpsSbpw IP ta¬hnemkßfpw sUmssabn≥ \maßfpw Hcp Um‰mt_kn¬
tiJcn®n´p≠v. C‚¿s\‰nse Hmtcm t\mUns‚bpw IP ta¬hnemkw ÿnc-amWv
F∂XmWv DNS s‚ ASnÿm\w. Hcp DNS \p Hcp sUmssa≥ \maØns\
hnh¿Ø\w sNbvXp IP ta¬hnemkam°phm≥ Ign™ns√¶n¬ AXv ASpØ
DNS t\mSpw, AXn\pw Ign™ns√¶n¬ AXn\SpØXnt\mSpw hnhchn\nabw

\SØpw. Cu {]{Inb icn-bmb IP ta¬hnemkw In´p∂Xv hsc XpScp∂p.

11.11 bqWnt^mw dntkmgvkv semt°‰¿ (Uniform Resource Location (URL))

bqWnt^mw dntkmgvkv semt°‰¿ F∂XmWv URL- -s‚ ]q¿W cq]w. URL F∂Xv

{IaoIcn®  hm°pIƒ D]tbmKn®v sh_v {_ukdpIƒ, Csabn¬ t{]m{KmapIƒ,

a‰p tkm^v‰vshbdpIƒ XpSßnbhsb C‚¿s\‰n¬ Xncn®dnbp-hm≥ klmbn-

°p∂ H∂mWv. Cs‚¿s\‰nep≈ F√m hn`hßƒ°pw (resources) X\Xmb URL

D≠mbncn°pw. ^bepIƒ, AXpƒs∏Sp∂ sh_vt]-Pp-Iƒ a‰p tUmIyqsa‚p-

Iƒ, {Km^nIvkv, t{]m{KmapIƒ XpSßnbhbmWv irwJe hn`-hßƒ (Network

resources). Hcp URL-¬ A£-c-ßƒ, A°-ßƒ, Nn”-ßfpw D≠v.

Hcp URL ta¬hnemksØ aq∂mbn Xcw Xncn®ncn°p∂p

a) s\‰vh¿°v t{]mt´mt°mƒ

b) sUmssa≥ \maw (tlmÃns‚ t]cv A√¶n¬ hnemkw)

c) ^b¬ \maw

DZmlcWØn\v  http://www.dhsekerala.gov.in/index.html F∂ URL  \v aq∂p ̀ mKßƒ

D≠v. Nn{Xw 8.36 Cu URL s‚ hnhn[ LS-Ißƒ ImWn®ncn°p∂p.

Nn{Xw 8.36 : URL s‚ LS-I-ßƒ

t{]mt´m-t°mƒ sUmssa≥ \maw ^b¬ \maw

TCP/IP, HTTP, FTP, DNS F∂nhb√msX GsX-¶nepw A©p

t{]mt´mt°mfpIsf°pdn®v Ipdn∏v Xbm-d-°pI.

\ap°v sNømw
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aq∂p hn`mKßfpsSbpw hniZ hnhc-ßƒ NphsS tN¿Øncn°p∂p.

a) t{]mt´m-t°mƒ (Protocol)

sUmssa\n¬ \n∂v hnhcßƒ GXp t{]mt´mtImƒ D]tbmKn®mWv kzoIcn-

t°≠Xv F∂Xv {_ukdns\ Adn-bn°p∂p.

b) sUmssa≥ \maw (Domain name)

sUmssa≥ \maw F∂Xv sUmssa≥ s\bnw knÃw hgn sk¿hdn\p \¬Inb

t]-cmWv. Hcp  URL  se  sUmssa≥ \maw  Hcp  sh_v sk¿hdns\ Is≠Øphm≥

klmbn°p∂p. hfsc Ffp∏Øn¬ Hm¿Ω \n¬°p∂ hn[Øn¬ C‚¿s\‰v D]-

t`m‡m°ƒ°v {lkz\maØn¬ In´p∂p. Iºyq´¿ D]tbmKn®v C‚¿s\‰neqsS

hnhchn\nabw \SØm≥, IP A{Õkv D]tbmKn°mhp∂XmWv. F∂m¬ F√m

Iºyq´dpIfpsSbpw IP A{Ukv Hm¿Øncn°pI F∂Xv {]mtbmKnI-a√. AXp-

sIm≠v sh_v k¿hdn\p t]cv \¬IpIbpw, Cu t]cn\p Xpeyamb IP hnemk-

ßfpsS Hcp ]´nI D≠m°n kq£n°pI F∂ k{ºZmbw sIm≠v h∂p. CXns\-

bmWv sUmssa≥ \maw F∂v ]dbp∂Xv. DZmlcWw dhsekerala.gov.in, keralaresults.

nic.in ,google.com, gmail.com.

Hcp sUmssa≥ \maØn\p km[mcW H∂n¬ IqSpX¬ `mKßƒ D≠v. tSm]v

seh¬ sUmssa≥ AYhm {]mYanI sUmssa≥, D] sUmssa≥ F∂n-h.

apIfn¬ kqNn∏n® DZmlcWØn¬ in F∂Xv {]mYanI sUmssa\pw, gov F∂Xv

in s‚ D] sUmssa\pw, dhsekerala F∂Xv gov bpsS D] sUmssa-\pamWv.

hfsc Ipd®p {]mY-anI sUmssa\pIƒ BWv D≈Xv. Ahsb c≠p hn`mK-ßƒ

Bbn Xcw Xncn®ncn°p∂p. s]mXphmb sUmssa≥ \maßƒ (Generic domain

names) F∂pw  cmPyØns‚ {]tXyI sUmssa≥ \maßƒ (Country specific domain

names) F∂pw. s]mXphmb/cmPy sUmssa≥ \maßfpsS DZmlcWßƒ ]´nI

8.2 ¬ sImSpØncn°p∂p.

]´nI 8.2 : s]mXp-hm-bXpw cmPy-Øns‚ {]tXyI sUmssa≥ \ma-ßfpw

Generic Domain Names Country Specific Domain Names

·com Commercial business ·in India

·edu Educational institutions ·au Australia

·gov Government agencies ·ca Canada

·mil Military ·ch China

·net Network organizations .jp Japan

·org Organizations (nonprofit) .us United States of America
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c.^b¬ \maw ( File Name)

GXp ^b¬ BtWm Xpdt°≠Xv AXns\ kqNn∏n°p∂XmWv Cu `mKw.

Nn{Xw 8.35-se DZm-l-c-W-Øn¬ sImSp-Øn-cn-°p∂ sUmssa≥ \maw \¬Ip-tºmƒ

sh_v k¿h¿ index.html F∂ ^bemWv Ab®p Xcn-I.

Cu \q‰m≠ns‚ AhiyLSIamb Iºyq´¿ irwJesb Ipdn®v \Ωƒ Cu A[ymbØn¬ ]Tn®p.

irwJebpsS {]m[m\ysØ°pdn®pw Ah \¬Ip∂ t\´ßsf Ipdn®pw N¿® sNbvXp. hnhn[

hnhc hn\nab ̀ uXnI am[yaßfpsS \n¿ΩnXnsb°pdn®pw Ah-bpsS t\ -́ßfpw tIm -́ßfpw

AhbpsS {]h¿Ø\ßsf°pdn®pw \mw N¿® sNbvXp. irwJe cq]I¬∏\ sNøptºmƒ,

D]tbmKn°p∂ hnhn[Xcw D]IcWßsf°pdn®pw a\ nem°n.

hnhn[Xcw irwJesb°pdn®v N¿® sNøp∂Xn\v ap≥]v, tSmt∏mfPn F∂ ]ZØneqsS hnhn[

hn[Ønep≈ irwJebpsS {Iao-I-cWsf°pdn®p ]Tn®p. TCP/IP t]mep≈ irwJe t{]mt´m-

t°mƒ D]tbmKn®v hnhcßƒ ssIam‰w sNøp∂Xv Fßs\ F∂v N¿® sNbvXp.Hcp

irwJebnse t\mUns\ Is≠Øp∂Xv Fßs\ F∂v ]Tn®p. URL s\ Ipdn®p≈ N¿®tbmSp

IqSn Cu ]mT`mKw  D]kwlcn®p.

  \ap°v kw{K-ln°mw

Cu A[ymbw ]q¿ØoIc-WtØmsS ]TnXmhn\v

$ hnhchn\nab am[yasØ Xncs™Sp°phm\pw a\ nem°phm\pw Ignbp∂p.

$ hyXykvX irwJeIsf XmcXayw sNøp∂p.

$ irwJebpsS hnhn[ bp‡m[n-jvTnX XcwXcn-hpIƒ Xncn®-dnbp∂p.

$ irwJebneqsS Um‰ Abbv°p∂Xv a\ nem°p∂p.

$ efnXamb Hcp irwJe \n¿an°p∂p.

$ irwJebnse Hcp t\mUv Xncn®dnbp∂p.

$ Hcp URL s‚ hnhn[ `mKßƒ Xncn®dnbp∂p.

s]mXphmb sUmssa\pw cmPyØns‚ sUmssa≥ \mahpw DƒsIm-≈p∂
URL s‚ km[phmb DZmlcW ]´nI Xømdm°pI. Xpd∂v h∂ ̂ bens‚
t]cv F¥mWv F∂v {i≤n°pI. (Xpd∂-Xn\ptijw A{Ukv _mdn¬
ImWp∂  t]cv BIpw ^bens‚ t]cv)

\ap°v sNømw

]T-\t\´-ßƒ
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{ltkzmØc tNmZyßƒ

1. {]Imi XcwKßfpsS cq]Øn¬ hnhcßƒ hln®p sIm≠v t]mIp∂ kwt{]-

£W am[yaamWv .

a) sImbmIvknb¬ tI_nƒ b) SznÃUv s]b¿

c) ssh˛ss^ d) H]v‰n°¬ ss^_¿

2. hyXykvX t{]mt´mt°mfp≈ hyXy-kvX irwJeIsf ]ckv]cw _‘n∏n°p∂

D]IcWamWv .

a) dq´¿ b) {_nUvPv c) kzn®v d) tK‰vth

3.  {Iao-I-c-W-Øn¬ Hcp Iºyq´dns‚ XIcm¿ samØw irwJebpsS

{]h¿Ø\sØbpw  _m[n°p∂p

a) _kv b) dnMv c) Ãm¿ d) Chsbm∂pw C√

4. hnhn[ D]IcWßfn¬ \n∂p≈ XcwKßsf Hscm‰ hn\nab am[yaØneqsS

Htc kabØp ISØnhnSphm≥  D]IcWw D]tbmKn°p∂p.

a) tamUw b) kzn®v c) dq´¿ d) aƒ´n]vsfIvkv¿

5. km‰sse‰v en¶pIƒ s]mXpsh D]tbmKn°p∂Xv

a)  PANS b) LANS c) MANS d) Ch-bn-se√mw

eLp D]\ymk tNmZyßƒ

1. _m≥Uv hnUvXv \n¿∆Nn°pI.

2. irwJeIfpambn _‘s∏´ c≠p D]IcWßƒ BWv kzn®pw l∫pw.  Chsb

th¿Xncn°pI.

3. IP A{Ukv F∂m¬ F¥mWv? Hcp DZmlcWw FgpXpI.

4. F¥mWv  TCP/IP?  CXns‚ {]m[m\yw F¥v?

5. Iºyq´¿ irwJesb \n¿∆Nn°pI.

6. F¥mWv ªqSqØv?

7. F¥mWv tamUw?

8. dq´dpw tK‰vthbpw XΩnep≈ hyXymkw F¥mWv?

9. Iºyq´¿ irwJe \n¿Ωn°p∂Xns‚ BhiyIX hniZoIcn°pI?

10. Iºyq´¿ irwJebpsS D]tbmKßƒ Fs¥ms°bmWv?

11. ssat{Imthhv kwt{]£WØns‚ t]mcmbvaIƒ Fs¥ms°bmWv? Fßs\

AXns\ adnIS°mw?

1234567890123456789012345678901212345678901234567890123456789012123456
1234567890123456789012345678901212345678901234567890123456789012123456
1234567890123456789012345678901212345678901234567890123456789012123456
1234567890123456789012345678901212345678901234567890123456789012123456
1234567890123456789012345678901212345678901234567890123456789012123456
1234567890123456789012345678901212345678901234567890123456789012123456

amXrIm tNmZy-ßƒ
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12. ssh˛ss^ bpsS khntijXIƒ Fs¥ms°bmWv?

13. Hcp A¥¿tZiob kvIqƒ 45 m Np‰fhn¬ ÿm]n®ncn°p∂ Iºyq´dpIsf XΩn¬

_‘n-∏n°phm≥ BtemNn°p∂p. CXn\v DXIp∂ kmºØnI em`ap≈Xpw AXn-

thKXbp≈Xpw Bb am[yaw sXcs™Sp°pI

14. F¥mWv  NIC? irwJebn¬ AhbpsS {]m[m\yw F¥mWv?

15. Hcp ÿm]\Ønse Iºyq´¿ irwJebpsS tae[nImcnbmWv \nßƒ F∂v k¶¬-

∏n°pI. irwJebnse 10 Mbps s‚ Switch am‰n 10 Mbps s‚ hub shbv°phm≥

\nßtfmSp tae[nImcn \n¿t±in°p∂p? CXnt\mSv \nßƒ tbmPn°p∂pt≠m?

\nßfpsS A`n{]mbw km[qIcn°pI?

16. \nßfpsS _tbmUm‰ 10KM AIsebp≈ Iq´pImcs‚ Iºyq´dnte°p sSen-

t^m¨ irwJe hgn ssIam‰w sNøWsa¶n¬

F) c≠v `mKØpw D≠mbncnt°≠ D]IcWØns‚ t]cv FgpXpI?

_n) c≠p Iºyq´dpIƒ XΩn¬ _‘w ÿm]n®p Ign™m¬, Cu D]Ic-W-

ØneqsS ̂ bepIƒ Abbv°pIbpw kzoIcn°pIbpw sNøp∂Xv Fßs\bmWv?

17. Hcp Iºyq´¿ irwJebn¬ dn∏o‰¿ D]tbmKnt°≠n hcp∂Xv Ft∏mƒ?

18. C≥{^msdUpw, ªqSqØv kwt{]£Whpw XΩn¬ XmcXayw sNøpI?

19. sSent^m¨ irwJebpambn Iºyq´dpIsf _‘n∏n°phm≥ D]tbmKn°p∂

D]IcWtaXv? CXns‚ {]h¿Ø\w hniZoIcn°pI?

20. LANtSmt∏m-fPn hniZoIcn°pI?

21. TCP/IP t{]mt´m-t°mƒ Npcp°n FgpXpI?

22. F¥mWv MAC A{Ukv? MAC A{Ukpw IP A{Ukpw XΩnep≈ hyXymkw

F¥mWv?

D]\ymk tNmZyßƒ

1. Iºyq´¿ irwJeIsf AhbpsS hep∏a\pkcnNv Fßs\ Xcw  Xncn®ncn°p∂p?

2. hyXykvX  LAN tSmt∏m-fPnIsf XmcXayw sNøpI?

3. hnhn[ XcØnep≈ ssKUUv hn\nab Nm\epIsf Ipdn®v hniZoIcn°pI?

4. hyXykvX A¨ ssKUUv am[yaßƒ XΩn¬ XmcXayw sNøpI?

5. t{]mt´m-t°mƒ F∂ ]Zw \n¿∆Nn°pI? GsX¶nepw c≠p hn\nab t{]mt´m-

t°mfpIƒ Npcp°n  hniZoIcn°pI?

6. irwJebn¬ D]tbmKn°p∂ hnhn[ XcØnep≈ hnhc hn\nab D]IcWßsf

Ipdn®v Npcp°n hniZoIcn°pI?
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7. Xmsg ]dbp∂ kµ¿`ßfn¬ GXp XcØnep≈ hn\nab am[yaamWv A\ptbm-

PyamIpI?

a. LAN  ÿm]n°pI.

b. em]vtSm∏n¬ \n∂pw samss_bnte°p Um‰ ssIamdpI.

c. Hcp samss_¬ t^mWn¬ \n∂v as‰mcp samss_¬ t^mWnte°p Um‰

ssIamdpI.

d. H∂n¬ IqSpX¬ D]IcWßƒ \nb{¥n°p∂ Hcp dntam´v I¨t{Smƒ D≠m-

°p-I.

f. c≠p cmPyØp≈ c≠p ÿm]\ßƒ XΩnep≈ AXnthK hnhchn\nabw.

g. Ip∂n≥{]tZiØp≈ (aetbmc taJeIfn¬) hnhchn\nabw.

h. \KcØn\p≈ntem \Kc ]cn[n°p≈ntem tI_nƒ D]tbmKn®p≈ Nneth-

dnb hnhchn\nabw.
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AwKoIrX XXzßƒ : postulates

A\\yX \nbaw : identtiy law

A„kwJy : octal number

Akwªn `mj : assembly language

Aÿnc Zimwi kwJy en‰-d¬ : floating point numeric literal/floating point literal

Aÿnc {]mY-anI saΩdn : volatile primary memory

Asd-I-fpsS {]Jym-]\w : array declaration

A¥¿\n¿anX ^Mv-j\pIƒ : built-in functions

Bh¿Ø\ {]kvXm-h-\-Iƒ : iteration statements

B[mcw : base

BkvIn : ASCII

CSw \¬I¬ : allocation

CkvIn : ISCII

D]tbm‡r \n¿h-Nn-°p∂ : user-defined

D]-tbm‡r \n¿h-NnX ^Mvj-\p-Iƒ : user defined function

GI D≤-cWn (GI kqN-Iw) : single quote

IS-∂pt]m-I¬ : traversal

Iºyq-´¿ irwJ-e-Iƒ : computer networks

{Ia-s∏-Sp-Ø¬ : sort

{Ia \nbaw : commutative Law

KWnXw : arithmetic

Nn”hpw aqeyhpw : sign and magnitude

Xes° v́ : header

X\Xv : default

Xnc-b¬ : searching
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Xocp-am-\-sa-Sp-°¬ {]kvXm-h-\-Iƒ : decision making statement

ZikwJym k{ºZmbw : decimal number system

ZzbkwJy : binary number

ssZzX kn≤m¥w : principle of  dualtiy

ZzoXob kw`cWw : secondary storage

\¬Inb CSw XncnsI FSp-°¬ : de-allocation

\n¿t±iw hymJym-\n°p-I. : command interpretation

\nb-{¥W {]kvXm-h\ : control statement

\o°nshbv]v : allocation

Um‰ : data

Um‰ C\w : data type

]Z{]tbmKw : expression

]cn-tim-[\m {]tbmKw : test expression

]cn-h¿Ø\ ^Mvj-\p-Iƒ : correction function

]cn-jvI-cn-°¬ {]kvXm-h\ : updation statement

]cnh¿Ø\w : conversion

]qcIw : complement

]qcI \nbaw : complementary law

]q¿WkwJy : integer

{]Jym]\w : declaration

{]mcw-`-hne \¬I¬ : initialisation

{]tbmKw : expression

{]kvXmh\ : statement

{]Xn\n[m\w : representation

{]mY-anI kw`cWw : primary storage

s{]mk v ssIImcyw sNøpI : process management

{]kvXmh\ : statement
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^Mvj≥ \maw : function name

^b¬ \maw : file name

^b¬ ssIImcyw sNøpI : file management

^vtfm´nMv t]mbn‚v \º¿ : floating point number

_lp-apJ Asd : multi dimensional array

`mj s{]mk- ¿ : language processor

`uXnI LS-I-ßƒ : physcial component

_oPKWnXw : algebra

aqekwJy : radix

saΩdn ssIImcyw sNøpI : memory management

saΩdn ÿm\w : memory location

saΩdn \o°n-sh-bv°¬ : memory allocation

bp‡n hnNn¥\w (temPn°¬ dokWnwKv) : logical reasoning

bp‡n]camb \ntj[w : logical negation

b{¥ `mj : machine language

tcJob Xnc-b¬ : linear search

h¿K]qcI \nbaw : involution law

h¿Kka \nbaw : idempotent law

hnXcW \nbaw : distributive law

thcnb_nƒ : variable

t{iWn : sequence

kmaq-lnI am[y-a-ßƒ : social media

kwtbmP\ \nbaw : associative law

kn≤m¥w : theorem

ÿm\ hne : weight

ÿm\ob kwJy : positional Number

kzbw Bh¿Øn-°p∂ ^Mvj-\p-Iƒ : recursive function
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kzmwioIcW \nbaw : absorption Law

kzX{¥ Hm∏¨ tkmgvkv : free and open source

kpÿnc ZznXob saΩdn : non-volatile secondary memory

1 s‚ ]qcIw : 1’s Complement

2 s‚ ]qcIw : 2’s Complement


