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BapJw
GXp hnÚm-\hpw amXr-`m-j-bnÂ ]Tn-¡m\pw {]Im-i\w sN¿m\pw km[n-
¡pw. AXn-\pÅ Ah-kcw ]Tn-Xm-¡Ä¡v Hcp-t¡-­-Xv, GsXmcp ]T\ k{¼-
Zm-b-¯nsâbpw A\n-hm-cy-X-bm-Wv. AXnsâ XpS¡-sa-¶- \ne-bv¡m-Wv
lbÀsk-¡âdn Xe-¯nÂ `mtj-Xc hnj-b-§-fnse ]mT]pkvX-I-§Ä ae-
bm-f-¯nÂ {]kn-²o-I-cn-¡p-¶-Xv.
amXr-`m-j-bn-eq-sS-bpÅ hnZym-`ym-kw, Úm\-k-¼m-Z-\-¯n-\pÅ kpK-a-amÀKw
F¶-Xn-t\m-sSm¸w kmwkvImcnI¯\n-a-bpsS Xncn-¨-dn-bÂ IqSnbm-Wv.
AXp-sIm-­mWv hnI-kn-X-cm-Py-§Ä 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-¯n-epÅ {][m\ ]co-£-I-
sfÃmw {]mtZ-inI ̀ mj-I-fnÂ¡qSn \S-¯p-¶-Xn-\pÅ kwhn-[m\hpw D­mbn
hcn-I-bmWv. Cusbmcp kml-N-cy-¯nÂ \½psS Ip«nIfpw amXr-`m-j-bpsS
iàn-ku-µ-cy-§Ä Xncn-¨-dn-ªv hnhn[  hnj-b-§-fnÂ Úm\-\nÀan-XnbnÂ
GÀs¸tS -­-Xp-­v. AXn\v Ahsc kÖ-cm-¡p-I-bmWv Cu ]mT-]p-kvX-I-§-
fpsS apJy e£yw.
]cn-`m-j-s¸-Sp-¯nb ]pkvX-I-§-fnÂ AXXv hnj-b-§-fnse kmt¦-XnI ]Z-
§Ä ]c-am-h[n ae-bm-f-¯n-em-¡n-bn-«p-­v. \½psS ̀ mj-bnÂ Nnc]cnNnX-amb
Cw¥ojv ]Z-§sf AtX-]Sn kzoI-cn-¨n-«pap-­v. hnhÀ¯-\¯n\v XoÀ¯pw hg-
§m¯ ]Z-§sf AtX-co-Xn-bnÂ Xs¶ D]-tbm-Kn-¨n-cn-¡p¶p. amXr-`m-j-bnÂ
]Tn¡p-¶-hÀ¡v Bi-b-{KlWw kpK-a-am-¡p¶ hn[-¯n-emWv ]mT]pkvX-I-
c-N\ \S-¯n-bn-cn-¡p-¶-Xv. AtXm-sSm¸w aebm-f-`m-j-bpsS hfÀ¨bv¡pw
Cu {]hÀ¯\w klm-b-I-am-Ip-sa¶v Icp-Xp-¶p.
]mT-]p-kvXIhnh-À-¯\ cwK¯v \½psS cmPy¯v \S¶ hen-sbmcp ImÂsh-
¸m-Wv CXv. {]Ya kwc-w`-sa¶\ne-bnÂ ]e ]cnanXnIfpw ]cn-`m-j-bnÂ
h¶n«p­mImw. ¢mkvap-dn-bnÂ {]tbm-K-¯nÂ hcp-t¼m-gmWv Ah-sbÃmw
IqSp-XÂ t_m[y-s¸-Sp-I. XpSÀ¶v hcp¶ L«-§-fnÂ Ahsbms¡ ]cn-l-cn-
¡p-¶-Xn-\v FÃm A`yp-ZbImw£n-I-fnÂ \n¶pw hninjy A[ym-]-IÀ,
hnZymÀ°n-IÄ F¶n-h-cnÂ \n¶pw A`n-{]m-b-§fpw \nÀtZ-i-§fpw {]Xo-£n-
¡p-¶p.
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t{]m{KmapIfnÂ Umä kw`cn¡p¶Xn\mbn \mw
thcnb_fpIÄ D]tbmKn¡p¶p. F¶mÂ Umä-bpsS
F®w IqSpXemsW¦nÂ IqSpXÂ thcnb-_fpIÄ
D]tbmKnt¡­Xmbn hcpw. C u kmlN-cy¯nÂ
Umä D]tbmKn¡p¶ coXn hfsc _p-²nap-«pÅXmbn
A\p`hs¸Spw. CXp adnIS¡m³ C u A²ym-b¯nÂ
Asd (Array) F¶ t]cnepÅ C++ Â \n¶pw Dcp-
¯n-cnª Umä C\w ]cnNbs¸Sp¯p¶p. Asd
F¶Xv tIhesamcp Umä C\¯nsâ \maw am{XaÃ,
adn¨v CXv hfsc IqSpXÂ Umä Ffp¸-¯nÂ  ssI-
Imcyw sN¿p¶Xn\v th­n ASnØm\-]-camb Umä
C\§fnÂ \n¶pw \nÀans¨Sp¯ asämcp Xcw Umä
C\amWv. AsdbpsS {]Jym-]\w {]mYanI hnebn-
cp¯Â (Initialization), IS-¶p-t]m-IÂ (Traversal), {Ia-
s¸Sp¯Â (Sorting), XncbÂ (Searching) t]mepÅ
{]hÀ¯\§sf¸än \ap¡v NÀ¨ sN¿mw.

8.1 Asdbpw AhbpsS BhiyIXbpw
(Array and its need)

A sd F¶mÂ XpSÀ¨bmb sa½dn Øm\§fnÂ
tiJcn¨p h¨n«pÅ Htc C\¯nepÅ UmäIfpsS
kaqlamWv. Hcp t]cnÂ Htc C\¯nepÅ Hcp Iq«w
hneIÄ t iJcn¡p¶Xn\mbn AsdIÄ D]-
tbmKn¡p¶p. Hcp Asdbnse Hmtcm AwK-§tfbpw
AXntâXmb kqNnI hyàam¡ns¡m­v D]tbm-
Kn¡phm³ km[n¡pw.
F´psIm­mWv t{]m{KmapIfnÂ Asd Bhiyam-
bnhcp¶Xv. Hcp DZmlcW¯nsâ klmbt¯msS
CXv \ap¡v ]cntim[n¡mw. Hcp ¢mknse 20 hnZymÀ-
°nIfpsS amÀ¡pIfpsS icmicnsb  Is­¯Ww
F¶v Icp-XpI . Cu kmlNcy¯nÂ km[mcW
thcnb_nfpIÄ D] -tbmKn¨mÂ 20 hnZymÀ°nIfpsS
amÀ¡pIÄ ti -Jcn-¡phm³ 20 thcnb_nfpIÄ
Bhiyambn hcpw.

8

{][m\ Bi-b-§Ä

$ Asdbpw Bh-iy-I-Xbpw
o Asd {]Jym-]\w

o Asd-bpsS sa½dn \o¡n hbv¡Â

o Asdbpw {]mcw` hne \ÂIepw

o Asd-bnse AwK-§sf D]-tbm-Kn-¡Â
$ Asd-bpsS {]hÀ¯-\-§Ä

o IS-¶p-t]m-IÂ

o {Ia-s¸-Sp-¯Â

o ske-£³ tkmÀ«v
o __nÄ tkmÀ«v

o Xnc-bÂ

o tcJob Xnc-bÂ
o ss_\dn Xnc-bÂ

$ Zznam\ Asd-IÄ

o Zznam\ Asd {]Jym-]\w

o sa{SnIvkmbn Zznam\ AsdIÄ
$ _lp-apJ AsdIÄ
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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 apIfnÂ sImSp¯ncn¡p¶ tImUv D]tbmKn¨v 20 Ip«nIfpsS amÀ¡p-
IfpsS icmicn I­p]nSn¡phm³ Ignbpw. F¶mÂ 1000 Ip«nIfpsS icmicn amÀ-
¡v I­p]nSnt¡­ Hcp kmlNcyw D­mbmÂ C u coXnbnepÅ {]hÀ¯\w km-
[yaÃ. AXmbXv Hcp t{]m{KmanÂ 1000 thcnb_nfpIÄ D]tbmKn¡p¶Xpw Ah
D]tbmKn¨v t{]m{Kmw sN¿p¶Xpw Ffp¸apÅ ImcyaÃ, am{XaÃ C§s\ \nÀan-
¡p¶ t{]m{Kmw hfsc k¦oÀWhpw a\Ênem¡p¶Xn\v _p²nap«pÅXpw Bbncn-
¡pw. C¯cw kmlNcy§fnÂ Asd F¶ Bibw \ap¡v D]Icn¡pw. Asdbnse
Hmtcm AwK§Ä¡pw sa½dn Øm\§Ä A\phZnt¡­Xp­v. sa½dn \o¡nshbv-
¡p¶Xn\v {]Jym-]\ {]kvXmh\IÄ BhiyamsW¶pw \ap¡dnbmw. F§s\-
bmWv AsdIÄ {]Jym-]\w \S¯n 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 ap¼mbn {]Jym-
]\w \St¯­Xp­v. C++Â Asd {]Jym-]\w sN¿p¶Xn\pÅ hmIy-L-S\ Xmsg
]dªn-cn¡p¶p.

datatype array_name[size];

hmIy-LS-\bnÂ datatype  F¶Xv Asdbnse AwK§fpsS tUäbpsS C\amWv
kqNn¸n¡p¶Xv. array_name  F¶Xv AsdbpsS t]cpw size  F¶Xv Asd-
bnse BsI AwK§fpsS F®w hyàam¡p¶ Hcp t]mknäohv kwJybpw BIp-
¶p. Xmsg ]dbp¶Xv Hcp Asd \nÀamW¯nsâ DZmlcWamWv.

int num[10];

apIfnepÅ {]kvXmh\ num F¶v hnfn¡p¶ 10 ]qÀ®kwJyIÄ kq£n¡mhp¶
Hcp Asdsb \nÀan¡p¶p. Nn{Xw 8.1 ImWn¨ncn¡p¶Xp t]mse Asdbnse AwK-
§Ä sa½dnbnÂ XpSÀ¨bmbn kq£n¡p¶p.

Asdbnse AwK§Ä {Iam\pKXambn kq£n¡p¶XpsIm­v,  GXv AwKt¯bpw
AsdbpsS t]cpw AwK¯nsâ Øm\hpw \ÂIn D]tbmKn¡phm³ Ignbpw. Hmtcm
AwKs¯bpw kqNn¸n¡p¶ Øm\¯n\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 AwK§fpsS {IaoIcWw
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C++Â AsdbpsS kqNnI ]qPy¯nÂ Bcw`n¡p¶p. int num[10]  F¶v Hcp
Asd \nÀ½n¨mÂ AXnÂ km[yamb kqNnI hneIÄ 0 apXÂ 9 hscbmIpw. Cu
Asd -bnse H¶mas¯ AwKw num [0]  Dw Ahkm\s¯ AwKw num [9]  Dw
BIp -¶p.  num [0]  F¶Xv "\w Hm^v kotdm' F¶v hmbn¡p¶p. Bbncw
hnZymÀ°nIfpsS amÀ¡pIÄ kw`cn¡p¶ {]iv\w Xmsg¸dbp¶ {]kvXmh\
D]tbmKn¨v ]cnlcn¡m\mIpw.

int score[1000];

score  F¶p t]cpÅ AsdbnÂ 1000 hnZymÀYnIfpsS amÀ¡pIÄ kw`cn¡mw.
BZy hnZymÀ°nbpsS amÀ¡v score[0]  epw Ahkm\s¯ hnZymÀ°nbpsS amÀ¡v
score[999]  epw kw`cn¡pw.
8.1.2 AsdbpsS sa½dn \o¡nshbv¡Â (Memory Allocation for  Arrays)

Hcp AsdbnÂ AwK§sf kw` cn¡p¶Xn\v Bhiyamb sa½dnbpsS Afhv AXnsâ
C\ hpw AwK§fpsS F®hpambn _Ôs¸«ncn¡p¶p. Nn{Xw 8.2Â num F¶ Hcp
AsdbpsS sa½dn \o¡nshbv¡Â ImWn¨ncn¡p¶p, CXnÂ BZy AwK¯nsâ
hnemkambn 1000 F¶v ImWn¨ncn¡p¶p. num Hcp ]qÀ®kwJyIfpsS Asd Bb -
Xn\mÂ, Hmtcm AwK¯nsâbpw hym]vXn 4 ss_äpIÄ BWv (16 _näv {]Xn\n -
[oIcn¡p¶ Hcp knÌ¯nÂ).  Xmsgs¡mSp¯ncn¡p¶ Nn{Xw 8.2Â num[0] sâ
hnemkw 1000, num[1] sâ  hnemkw 1004 , Ahkm\ AwKamb num[4]  hnemkw
hnemkw 1016  F¶n§s\ Bbncn¡pw.

Hcp GIam\ Asd¡v (single dimensional array) Bhiyamb sa½dnbpsS Afhv
Xmsg ]dbp¶ kq{XhmIyw D]tbmKn¨v I­p]nSn¡mw.

BsI ss_äpIÄ  = size_of (AsdbpsS C\w) × Asdbnse AwK§fpsS F®w

DZmlcW¯n\v, int num [10]; num Asd¡mbn \o¡nsh¨n«pÅ BsI
ss_äpIÄ 4 × 10 = 40 ss_äpIÄ  Bbncn¡pw.

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

km[mcW thcnb_nÄ t]mse Xs¶ AsdbpsS {]Jym-]\ {]kvXmh\Itfm-
sSm¸w AhbpsS {]mcw` hneIÄ \ÂIphm³ Ignbpw. Xmsg¸dbp¶ DZmlc-W-
§fnÂ ImWn¨ncn¡p¶Xpt]mse Asdbnse AwK§sf {_m¡än\pÅnÂ 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 ]qÀ® kwJy Asd-bpsS sa½dn Atem-t¡-j³
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Asdbnse AwK§sf Ah FgpXs¸« {Ia¯nÂ kq£n¡p¶p. H¶mas¯ AwKw
kqNnI 0epw,  c­mas¯ AwKw kqNnI 1epw  {]mcw` hneIfmbn kq£n¡p¶p.
BZys¯ DZmlcW¯nÂ, 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¸« AwK§fpsS F®s¯¡mÄ {]mcw`
aqey§fpsS F®w IpdhmsW¦nÂ, BZy Øm\§fnÂ AwK§Ä kw`cn¡pw,
tijn¡p¶ Øm\§Ä kwJym UmäIfpsS Imcy¯nÂ ]qPyhpw A£cUmä-
IfpsS Imcy¯nÂ ' ' (kvs]bnkpw) kw`cn¡pw. Hcp Asdbnse AwK§fpsS {]m-
cw` hneIÄ \ÂIpt¼mÄ AwK§fpsS F®w Hgnhm¡mhp¶XmWv. DZmlcW-
¯n\v, Xmsg ]dbp¶ {]mcw` hne \ÂIÂ {]kvXmh\ A©v AwK§fpÅ Hcp
Asd \nÀ½n¡p¶p.

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

8.1.4 Asdbnse AwK§sf D]tbmKn¡Â (Accessing elements of arrays)

Hcp Asdbnse AwK§sf t{]m{KmanÂ FhnsSbpw D]tbmKn¡mw. Hcp kabw
Hcp AwK¯ns\ am{Xta D]tbmKn¡m³ Ignbp. Hmtcm AwKt¯bpw AsdbpsS
t]cpw AhbpsS kqNnIbpw \evIn D]tbmKn¡p¶p. score F¶ Asdbnse
AwK§sf D]tbmKn¡p¶ Nne DZmlcW§Ä Xmsg sImSp¯ncn¡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¡än\pÅnse kqNnI Hcp thcnb_ntfm, Hcp ]qÀ®kwJytbm, ]qÀ®kwJy
\nÀ²mcWw sN¿p¶ Hcp {]kvXmh\tbm BImw. Hmtcm kµÀ`¯nepw {]kvXm-
h\bpsS aqeyw AsdbpsS kqNnIbpsS km[phmb ]cn[n¡pÅnÂ Bbncn¡Ww.
Cu coXnbnÂ thcnb_ntfm {]kvXmh\tbm D]tbmKn¡p¶Xnsâ KpWw, Asd-
bnepÅ AwK§sf D]tbmKn¡p¶Xn\v th­n eq¸nsâ \nb{´W thcnb_nfv
D]tbmKn¡mw F¶pÅXmWv. CXv {]kvXmh\Isf Xmsg¸dbp¶ coXnbnÂ A\p-
NnXambn D]tbmKn¡p¶XnÂ \n¶pw \s½ ]n´ncn¸n¡p¶p.

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

apIfnepÅ {]kvXmh\bnse kqNnIbpsS aqey§Ä¡p ]Icw eq¸nsâ \nb{´W
thcnb_nÄ D]tbmKn¨psIm­v Asdbnse AwK§sf D]tbmKn¡mw. Xmsg¸-
dbp¶ {]kvXmh\IÄ C u 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 C³]p«v {]kvXmh\ D]tbmKn¨psIm­pw
Asdbnse AwK¯n\v aqeyw \ÂImw.

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

    cin>>score[i];

Cu eq¸v {]hÀ¯n¨p Ignbpt¼mÄ BZyw kzoIcn¡p¶ hne AsdbpsS H¶mas¯
AwKamb score [0]  epw, c­mas¯ hne score [1]  epw, Ahkm\ hne score[4]
epw kq£n¡p¶p.

t{]m{Kmw 8.1 Hcp AsdbnÂ F§s\ A©v hneIÄ kzoIcn¡msa¶pw Ahsb
hn]-coX {Ia-¯nÂ {]ZÀin¸n¡msa¶pw ImWn¡p¶p. C u t{]m{KmanÂ DÄs¸Sp-
¯nbn«pÅ c­v eq¸pIfnÂ BZyt¯Xv AsdbpsS AwK§fpsS hneIÄ kzoIcn-
¡p¶p. A©v  hneIÄ kzoIcn¨v IgnªmÂ c­mas¯ eq¸v kw`cn¨ hneIsf
Ahkm\w apXÂ BZyw hsc {]ZÀin¸n¡p¶p.

t{]m{Kmw 8.1: 5I p«nIfpsS kvtImdpIÄ C³]p«v sNbvXv, Ahsb t\Àhn]-coX {Ia¯nÂ
{]ZÀin¸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«nsâ 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\pÅ Asd {]Jym-]\ {]kvXm-
h\IÄ FgpXpI

i. 100 hnZymÀ°nIfpsS amÀ¡v

ii. Cw¥ojv A£came

iii . 10 hÀj§fpsS ]«nI

iv. 30 Zimwi kwJyIfpsS ]«nI

2. Xmsg ]dbp¶ AsdbnÂ {]mcw` hneIÄ \evIp¶Xn\pÅ  {]kv-
Xmh\IÄ 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¡pIÄ
6.29, 6.95, 7.25, 7.35, 7.40, 7.42.

iv. aqeyw 0 D]tbmKn¨v 10 amÀ¡n\pÅ Hcp Asd.

v. VIBGYOR A£c§fpÅ Hcp Asd.

vi. Hmtcm amk¯nepapÅ Znhk§fpÅ Hcp Asd.

3. int ar[50]; F¶ Asdbnte¡v hneIÄ C³]p«v sN¿p¶-Xn-
\pÅ C++  tImUv iIe§Ä FgpXpI.

4. float val [100]; val  AsdbpsS Cc« Øm\§fnepÅ Aw-
K-§Ä {]ZÀin¸n¡p¶Xn\v C++ tImUv iIew FgpXpI:

\ap¡v sN¿mw

8.2 AsdbpsS {]hÀ¯\§Ä (Array Operations)

IS¶pt]mIÂ (Traversal), {Ias¸Sp¯Â (Sorting), XncbÂ (Searching), CSbnÂ
tNÀ¡Â (Insertion), \o¡w sN¿Â (Deletion), ebn¸n¡Â (Merging)  XpS§nbh
AsdbpsS {]hÀ¯\§fnÂ DÄs¸Sp¶p. C u {]hÀ¯\§Ä \S¯m³ hyXykvX
bpànIÄ {]tbmKn¡p¶p. AhbnÂ NneXv \ap¡v NÀ¨sN¿mw.
8.2.1  IS-¶p-t]mI-Â (Traversal)

IpdªXv Hcn¡se¦nepw Asdbnse Hmtcm AwKt¯bpw D]tbmKn¡pI F¶-
XmWv IS-¶p-t]m-IÂ F¶XpsIm­v Dt±in¡p¶Xv. CSbnÂ tNÀ¡Â, \o¡w
sN-¿Â XpS§nb {]hÀ¯\§fpsS IrXyX ]cntim[n¡phm³ IS-¶p-t]m-IÂ
{]hÀ¯\w \ap¡v D]tbmKn¡mw. Asdbnse FÃm AwK§tfbpw {]ZÀin¸n-¡p-
¶X v IS-¶p-t]m-Ien\v Hcp DZmlcWamWv. GsX¦nepsamcp {]hÀ¯\w Asdbnse
FÃm AwK§-fnepw \S¡p¶p F¦nÂ AXns\ IS-¶p-t]m-IÂ  F¶p ]dbp¶p .
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Hcp t{]m{KmanÂ F§s\bmWv IS-¶p-t]m-IÂ  \S¯p¶Xv F¶Xv Xmsg
sImSp¯ncn¡p¶p

t{]m{Kmw 8.2:  Asdbnse IS-¶p-t]m-IÂ

#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¸Sp¯Â (Sorting)

Nne bpàn]camb {Ia¯nÂ Asdbnse AwK§Ä {IaoIcn¡p¶ {]hÀ¯\amWv
{Ias¸Sp¯Â. hm¡pIfpsS Imcy¯nÂ \nL­p {Iahpw kwJyIfpsS Imcy¯nÂ
AhbpsS aqey§fpsS BtcmlW {Iatam AhtcmlW {Iatam BImw bpàn-
]camb {Iaw. C u {]hÀ¯\w ^e{]Zambn sN¿m³ ]e AÂtKmcnX§fpap­v
ChbnÂ ske£³ tkmÀ«v, __nÄ tkmÀ«v F¶o AÂtKmcnX§Ä \ap¡v
ChnsS NÀ¨sN¿mw.

a. ske£³ tkmÀ«v (Selection sort)

Gähpw efnXamb {Ias¸Sp¯Â coXnIfnsem¶mWv ske£³ tkmÀ«v. Btcm-
lW{Ia¯nÂ Hcp Asd {IaoIcn¡p¶Xn\mbn Asdbnse Gähpw Ipdª
aqeyapÅ AwKs¯ Is­¯n BZy Øm\t¯¡v amäns¡m­mWv ske-£³
tkmÀ«v Bcw-`n-¡p-¶-Xv. AtXkabw BZy Øm\s¯ AwKs¯ sNdnb aqeyapÅ
AwK-¯nsâ Øm\t¯¡pw amäp¶p. AXn\ptijw c­mas¯ Ipdª aqeyapÅ
Aw-Ks¯ Is­¯n c­mw Øm\¯pÅ AwKhpambn ]ckv]cw amäw sN¿p¶p.
A§s\ FÃm AwK§sfbpw {IaoIcn¡s¸Sp¶Xphsc C u {]hÀ¯\w XpScp¶p.
Hcp Asdbnse Ipdª aqeyapÅ AwKs¯ Is­¯n A\ptbmPyamb
Øm\s¯ AwKhpambn amäw sN¿p¶ {]{Inbsb Øm\amäw F¶v ]dbp¶p. N
AwK§fpÅ Hcp ske£³ tkmÀ«nÂ N-1 Øm\amä§Ä D­mbncn¡pw.
DZmlcW¯n\v Xmsg \ÂInbncn¡p¶ kwJyIfpsS ]«nI t\m¡pI.

IS-¶p-t]m-IÂ

IS-¶p-t]m-IÂ

IS-¶p-t]m-IÂ
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Øm\amäw 2:  ]«nIbnÂ \n¶pw  2 HgnsIbpÅ-
XnÂ  sNdnb AwKamb 10 XncsªSp¡p¶p,
AXv c­mas¯ AwKhpambn Øm\amäw
sN¿s¸-Sp¶p.

Øm\amäw 1:  ]«nIbnÂ \n¶pw Gähpw sNdnb
AwKamb 2 XncsªSp¡p¶p, AXv BZys¯
AwKhpambn Øm\amäw sN¿s¸Sp¶p.

2 23 10 32 30

2 23 10 32 30

Øm\amäw 2

Øm\amäw 1
\ptijw

32 23 10 2 30

32 23 10 2 30

Øm\amäw 1

{]mcw` ]«nI

2 10 23 32 30

2 10 23 32 30
Øm\amäw 3: ]«nIbnÂ \n¶pw 2, 10 F¶nh Hgn-
sIbpffXnÂ  s Ndnb AwKamb 23 XncsªSp
¡p-¶p, AXv aq¶mas¯ AwKhpambn
Øm\amäw sN¿s¸Sp¶p.

Øm\amäw 3

Øm\amäw 2
\ptijw

2 10 23 32 30

Øm\amäw 4:  ]«nIbnÂ \n¶pw  2, 10, 23 F¶nh
HgnsIbpffXnÂ  sNdnb AwKamb 30 XncsªSp
¡p¶p, AXv \memas¯ AwKhpambn Øm\-
amäw sN¿s¸Sp¶p.

Øm\amäw 4

Øm\amäw 3
\ptijw

2 10 23 32 30

2 10 23 30 32Øm\amäw 4
\ptijw

Hmtcm XhWbpw Hcp Øm\amäw Dt±in¨n«ps­¦nepw, Gähpw Ipdª aqeyw
icnbmb Øe¯v BsW¦nÂ Øm\amäw kw`hn¡p¶nÃ. Øm\amäw aq¶nÂ
CXv \n§Ä¡v ImWphm³ km[n¡pw
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ske£³ tkmÀ«nsâ AÂtKmcnXw

1. Bcw`n¡pI

2. N sâ hne kzoIcn¡pI

3. I ¬  0

4. L«§Ä 5, 6 F¶nh I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI

5. AR[I]  tebv¡v Umä kzoIcn¡pI

6. I ¬  I +1

7. I ¬  0

8. L«§Ä 9 apXÂ 14 hsc I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI

9. MIN ¬  AR[I], POS ¬  I

10.J ¬  I +1 apXÂ N-1 BIp¶Xphsc L«w 11, 12 BhÀ¯n¡pI

11.IF AR[J] <  MIN BsW¦nÂ MIN ¬  AR[J], POS ¬  J

12.J ¬ J +1

13.IF POS  <> I BsW¦nÂ  AR[POS] ¬  AR[I], AR[I] ¬  MIN

14.I ¬  I +1

15.I ¬  0

16.L«§Ä 15, 16 F¶nh I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI

17.AR[I]  {]ZÀin¸n¡pI.

18.I  ¬  I +1

19.Ahkm\n¸n¡pI

t{]m{Kmw 8.3: BtcmlW {Ia¯nÂ AwK§sf {IaoIcn¡p¶Xn\pÅ ske£³ tkmÀ«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«nsâ amXrI:

How many elements? 5
Enter t he array elements: 12 3 6 1 8
Sorted array is: 1    3     6 8 12

b. __nÄ tkmÀ«v (Bubble sort)

__nÄ tkmÀ«v AÂtKmcnXw {IaoIcnt¡­ Asdbnse ASp-¯Sp¯ Hmtcm
tPmUn AwK-§sf XmcXayw sN¿pIbpw Ah sXämb {Ia¯nemsW¦nÂ ]c-
kv]cw Øm\amäw \S¯pIbpw sN¿p¶p. Hcp Øm\amähpw Bh-iyanÃm¯Xp
hsc C u {]{Inb BhÀ¯n¡s¸Sp¶p, C u Ah-ØbnÂ Asd {IaoIcn¡s¸«-
Xmbn IcpXmw. Hcp DZml-cW¯nsâ klmbt¯msS C u {]{Inb ]cntim[n¡mw.

23 12 7 11 4

23 12 7 11 4
BZys¯ BZy c­v AwK§fmb 23, 12 F¶nh
XmcXayw sNbvX tijw ]ckv]cw Øm\amäw
sN¿p¶p.

Øm\amäw 1

{]mcw` ]«nI
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12 7 11 4 23
c­mas¯ Øm\amä¯nÂ BZys¯
\mev AwK§sf am{Xw ]cnKWn¡p¶p.
H¶mas¯ Øm\amä¯nse AtX
{]{Inb XpScp¶p, AXnsâ ^eambn
c­mas¯ Øm\amä¯n³sd Ahkm\w
c­mas¯ henb kwJybmb 12 Asd-
bpsS \memw Øm\¯v F¯p¶p.7 12 11 4 23

7 11 12 4 23

7 11 4 12 23

Øm\amäw 2

12 23 7 11 4
]cnjvIcn¨ ]«nIbnse c­mas¯bpw
aq¶mas¯bpw AwK§fmb 23, 7 F-
¶nh XmcXayw sNbvX tijw ]ckv]cw
Øm\amäw sN¿p¶p.

12 7 23 11 4
]cnjvIcn¨ ]«nIbnse aq¶mas¯bpw
\memas¯bpw AwK§fmb 23, 11
F¶nh XmcXayw sNbvX tijw ]ckv]cw
Øm\-amäw sN¿p¶p.

12 7 11 23 4
]cnjvIcn¨ ]«nIbnse \memas¯bpw
A©mas¯bpw AwK§fmb 23, 4
F¶nh XmcXayw sNbvX tijw ]ckv-
]cw Øm\-amäw sN¿p¶p.

12 7 11 4 23
BZys¯ Øm\amäw Ignbpt¼mÄ Asd-
bnse Gähpw henb AwKamb 23 Asd-
bpsS Ahkm\ Øm\¯v F¯p¶p.
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7 11 4 12 23
aq¶mas¯ Øm\amä¯nÂ, 23 Dw 12 Dw
HgnsI ]«nIbnse aq¶v AwK§sf
am{Xta ]cnKWn¡p¶pÅq. taÂ¸-dª
Øm\amä¯nse AtX {]{Inb XpS-
cp¶p, AXnsâ ^eambn aq¶mas¯
Øm\amä¯nsâ Ahkm\w 11 F¶
AwKw AsdbpsS aq¶mw Øm\¯v
F¯p¶p.

7 11 4 12 23

7 4 11 12 23

Øm\amäw 3

7 4 11 12 23

\memas¯ Øm\amä¯nÂ, 23, 12, 11
F¶nh HgnsI ]«nIbnse c­v AwK-§-
sf am{Xta ]cnKWn¡p¶pÅq. taÂ-¸-
dª Øm\amä¯nse AtX {]{Inb
XpScp¶p, AXnsâ ̂ eambn \mem-as¯
Øm\amä¯nsâ A Ahkm\w 7 F¶
AwKw AsdbpsS c­mw Øm-\-s¯-
¯p¶p. 4 H¶mw Øm\¯pw F-¯p¶p

4 7 11 12 23

Øm\amäw 4

N AwK§fpÅ Hcp __nÄ tkmÀ«nÂ N-1 Øm\-am-ä-§Ä D­mbncn¡pw. Hmtcm
Øm\-am-ä-¯nepw ]cnjvIcn¨ Asdbnse ]cnKWn¡s¸Sp¶ AwK§fpsS F®w
H¶p hoXw Ipdbpw.

__nÄ tkmÀ«nsâ AÂtKmcnXw

1. Bcw`n¡pI

2. N sâ hne kzoIcn¡pI

3. I ¬  0

4. L«§Ä 5, 6 F¶nh I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI

5. AR[I]  tebv¡v Umä kzoIcn¡pI
6. I ¬  I +1

7. I ¬  1

8. L«§Ä 9, 12 F¶nh I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI
9. J ¬  0 apXÂ N-2 BIp¶Xphsc L«w 10, 11 F¶nh BhÀ¯n¡pI

10. IF AR[J] > AR[J+1] BsW¦nÂ 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«§Ä 14, 15 F¶nh I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI
15.AR[I]  {]ZÀin¸n¡pI.
16. I ¬  I +1

17.Ahkm\n¸n¡pI

t{]m{Kmw 8.4: BtcmlW {Ia¯nÂ AwK§sf {IaoIcn¡p¶Xn\pff __nÄ tkmÀ«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«nsâ amXrI:

How many elements? 5
Enter the array elements: 23  10  -3  7   11

Sorted a rray is: -3    7    10    11    23

8.2.3 XncbÂ (Searching)

Asdbnse Hcp AwK¯nsâ Øm\w I­p]nSn¡p¶ {]{Inbsb XncbÂ (Search-
ing) F¶p ]dbp¶p. X¶ncn¡p¶ Umäsb AsdbnÂ Is­¯nbmÂ B XncbÂ
hnPbn¨p F¶p ]dbmw, AXmbXv X¶ncn¡p¶ Umä Asdbnse Hcp AwKamWv.
AsÃ¦nÂ XncbÂ ]cmPbs¸«p. Xncben\v tcJob XncbÂ, ss_\dn XncbÂ
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F¶n§s\ c­v kao]\ coXnIÄ D­v. Xncben\v XncsªSp¡p¶ AÂtKmcnXw
Asdbnse AwK§fpsS {IaoIcWs¯ B{ibn¨ncn¡p¶p {IaclnXambn
AwK§sf {IaoIcn¨ncn¡p¶ AsdbnÂ tcJob XncbÂ coXn D]tbmKn¡p¶p,
F¶mÂ AwK§sf BtcmlW {Ia¯ntem AhtcmlW {Ia¯ntem
hn\ykn¨ncn¡p¶ AsdbnÂ ss_\dn XncbÂ coXn D]tbmKn¡p¶XmWv
A`nImayw.  Cu XncbÂ coXnIÄ Xmsg hnhcn¡p¶p.

a.  tcJob XncbÂ (Linear search)

AsdbnÂ Hcp {]tXyI Umä Is­¯phm\pÅ Hcp coXnbmWv tcJob XncbÂ.
tcJob XncbÂ ]«nIbnse H¶mas¯ AwK¯nÂ \n¶pw Bcw`n¨v {Iaa\p-
kcn¨v, Hmtcm AwKt¯bpw ]cntim[n¡p¶p. C u ]cntim[\ H¶pInÂ AwKs¯
Is­¯p¶Xp hsc AsÃ¦nÂ ]«nIbpsS Ahkm\w hsc XpScp¶p.

50, 18, 48, 35, 45, 26, 12 F¶o AwK§fpff Hcp AsdbnÂ \n¶v "45' F¶ AwKs¯
XncbWsa¶v IcpXpI. BZy AwKamb 50 Â \n¶pw tcJob XncbÂ Bcw`n¡p¶p,
AXv Hmtcm AwKs¯bpw XmcXayw sN¿p¶p A©mw Øm\¯v F¯pt¼mÄ
Nn{Xw 8.3 Â ImWn¨ncn¡p¶Xv t]mse 45 Is­¯p¶p.

C³UIvkv ]«nI Xmc-Xayw

0 50 50 == 45 : sXäv

1 18 18 == 45 : sXäv

2 48 48 == 45 : sXäv

3 35 35 ==45 : sXäv

4 45 45 ==45 : icn

5 26

6 12
Nn{Xw 8.3 tcJob XncbÂ

tcJob Xncbensâ AÂtKmcnXw

1. Bcw`n¡pI

2. N ¬  sâ hne kzoIcn¡pI

3. I ¬  0

4. L«§Ä 5, 6 F¶nh I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI

5. AR[I]  tebv¡v Umä kzoIcn¡pI

6. I ¬  I +1

7. ITEM sâ hne kzoIcn¡pI

8. I ¬  0, LOC ¬  0
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9. L«§Ä 10, 11 F¶nh I ¬  N-1 BIp¶Xphsc BhÀ¯n¡pI

10.IF AR[I] = ITEM  BsW¦nÂ LOC ¬ 1, L«w 12 Â t]mIpI

11.I ¬  I +1

12.IF LOC = 1 BsW¦nÂ XncbÂ hnPbn¨p F¶v {]ZÀin¸n¡pI AsÃ¦nÂ
XncbÂ ]cmPbs¸«p F¶pw {]ZÀin¸n¡pI.

13.Ahkm\n¸n¡pI

t{]m{Kmw 8.5: AsdbnepÅ Hcp AwKs¯ Is­¯p¶Xn\pff tcJob XncbÂ

#i nclude <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«nsâ 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 ap³]´nbnemWv Xnctb­ AwKsa¦nÂ GXm\pw XmcXay§Ä
sIm­v tcJob XncbÂ {]{Inb Ahkm\n¡pw. ]«nIbpsS Ahkm\ ̀ mK¯mWv
Xnctb­ AwKsa¦nÂ XncbÂ {]{Inbbnse XmcXay§fpsS F®w hfsc hep-
Xmbncn¡pw, DZmlcW¯n\v 10000 AwK§fpÅ Hcp ]«nIbnÂ ]camh[n Xmc-X-
ay§fpsS F®w 10000 Bbncn¡pw.

b. ss_\dn XncbÂ (Binary Search)

\½Ä hniIe\w sNbvX tcJob XncbÂ AÂtKmcnXw efnXhpw Ipd¨v AwK-
§fpff AsdIÄ¡v tbmPn¨XpamWv. F¶mÂ AsdbnÂ \nch[n AwK§Ä Ds­-
¦nÂ [mcmfw XncbepIÄ Bhiyambn hcpw. C u kmlNcy¯nÂ IqSpXÂ Imcy-
£aamb Hcp AÂtKmcnXw D]tbmKnt¡­Xp­v. Asdbnse AwK§sf Btcm-
lW {Ia¯ntem AhtcmlW {Ia¯ntem {IaoIcn¨n«ps­¦nÂ Xnc¨nÂ kabw
Ipdbv¡m³ Ignbp¶ IqSpXÂ sa¨s¸« ss_\dn XncbÂ AÂtKmcnXw \ap¡v
D]tbmKn¡m³ Ignbpw

DZmlcW¯n\v, Hcp \nL­phnÂ "tamUw' F¶ ]Z¯nsâ AÀ°w Is­-¯W-
sa¶v IcpXpI. XoÀ¨bmbpw \½Ä H¶mas¯ t]Pnsâ BZy hm¡p apXÂ Xnc¨nÂ
Bcw`n¡pIbnÃ, adn¨v \½Ä Xncbp¶ hm¡v GXm­v Dt±iw sh¨v \nL­p
Xpd¡p¶p. \ap¡v Xnctb­ hm¡v B ]pd¯v CsÃ¦nÂ ]n¶oSpÅ Xnc¨nÂ Hcp
]IpXn AhKWn¨v asä ]IpXnbnÂ Xncbp¶p. Xnc¨nÂ \S¯n Bhiyamb ]Zw
Is­¯phsc AsÃ¦nÂ \nL­phnÂ C u ]Zw CÃ F¶v Dd¸m¡p¡p¶Xp
hsc C u {]{Inb XpSÀ¶psImt­bncn¡pw. C u Xnc¨nÂ coXn Hcp \nL­phnÂ
km[yamWv, ImcWw hm¡pIÄ A£camebpsS BtcmlW{Ia¯nemWv AhnsS
{IaoIcn¨ncn¡p¶Xv.

ss_\dn XncbÂ AÂtKmcnXw Ipdª Xnc¨nepIÄ sIm­v ]«nIbnÂ\n¶pw
Hcp AwK¯n³sd Øm\w Is­¯p¶p.

ss_\dn Xnc-b-ensâ AÂtKmcnXw

1. Bcw`n¡pI

2. MAX  sâ hne kzoIcn¡pI

3. I ¬  0

4. L«§Ä 5, 6 F¶nh I = MAX -1 BIp¶Xphsc BhÀ¯n¡pI

5. LIST [I]  tebv¡v Umä kzoIcn¡pI

6. I  I +1

7. ITEM sâ hne kzoIcn¡pI
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8. FIRST ¬   0, LAST ¬  MAX -1

9. FIRST = LAST BIp¶Xphsc L«§Ä 10 apXÂ 12 hsc BhÀ¯n¡pI

10.MIDDLE  ¬ (FIRST + LAST) / 2

11.IF LIST [MIDDLE] = ITEM  BsW¦nÂ LOC ¬  1, L«w 13 Â t]mIpI

12. IF ITEM < LIST [MIDDLE] BsW¦nÂ LAST ¬  MIDDLE-1 AsÃ¦nÂ  FIRST
¬  MIDDLE+1

13.IF LOC = 1 BsW¦nÂ XncbÂ hnPbn¨p F¶v {]ZÀin¸n¡pI AsÃ¦nÂ
XncbÂ ]cmPbs¸«p F¶pw {]ZÀin¸n¡pI.

14.Ahkm\n¸n¡pI

t{]m{Kmw 8.6: AsdbnepÅ Hcp AwKw Is­¯p¶Xn\pÅ ss_\dn Xnc-bÂ

#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]
sâ hnebpw  45 Dw Xpey-a-Ã, F¶mÂ LIST[5]
sâ hne Xnc-bÂ hne-tb-¡mÄ hepXm-Wv.
AXn-\mÂ
FIRST = 4, LAST =  MIDDLE - 1=5 -1 = 4,

FIRST<=LAST,

Bb-Xn-\mÂ ASp¯ Xnc-¨nÂ 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]
sâ hnebpw  45 Dw Xpey-amWv, IqSmsX Xnc-
bÂ hnPbIc-ambn Ah-km-\n-¨n-cn-¡p-¶p.

FIRST<=LAST,
Bb-Xn-\mÂ ASp¯ Xnc-¨nÂ 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«nsâ 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-bÂ {]hÀ¯\w hyàam¡p¶Xn\v Xmsg¸dbp¶ 7 (MAX=7)  AwK-
§fpÅ Asd ]cnKWn¡mw, Xnctb­p¶ 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]
sâ hnebpw 45 Dw Xpey-a-Ã, F¶mÂ LIST[3]
sâ hne Xnc-bÂ hne-tb-¡mÄ Ipd-hm-Wv.
AXn-\mÂ
FIRST = MIDDLE + 1 = 3 + 1 = 4, LAST = 6

FIRST<=LAST,
Bb-Xn-\mÂ \ap¡v {]hÀ¯\w Bcw-`n¡mw
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ss_\dn skÀ¨nÂ, 100,00,00,000 (100 tImSn) AwK§fpÅ Hcp AsdbnÂ Hcp
AwKw Xncbm³ ]camh[n 30 XmcX-ay§Ä BhiyamWv. Asdbnse AwK§fpsS
F®w Cc«nbmsb¦nÂ, Hcp XmcXayw am{Xta IqSpXembn Bhiyapffp.

]«nI 8.1 ss_\dn Xncbepw tcJob Xncbepw X½nepff hyXymkw ImWn¨ncn¡p¶p:

tcJob XncbÂ ss_\dn XncbÂ
· AwK§Ä GsX¦nepw coXnbnÂ {IaoIcnt¡ · AwK§sf BtcmlW {Ia¯ntem Ah

­XnÃ tcmlW {Ia¯ntem {IaoIcn¨ncn¡Ww
· XncbÂ {]hÀ¯\¯n\v IqSp XÂ kabw · XncbÂ {]hÀ¯\¯n\v hfsc Ipd¨v

FSp¡p¶p kabta Bhiyapffp
· FÃm AwK§tfbpw kµÀint¡­Xmbn hcmw · FÃm AwK§tfbpw kµÀint¡­XnÃ
· Ipd¨v AwK§fpÅ AsdIÄ¡v A\ptbmPyw. · IqSpXÂ AwK§fpÅ AsdIÄ¡v

A\ptbmPyw

8.3  Zznam\ AsdIÄ (Two dimensional Arrays)

50 hnZymÀ°nIfpsS Bdp hyXykvX hnjb§fnse amÀ¡pIÄ \ap¡v kq£nt¡-
­Xp­v F¶v IcpXpI. ChnsS \ap¡v 50 AwK§Ä DÅ 6 GIam\ AsdIÄ
D]tbmKn¡mw. F¶mÂ C u {IaoIcWw ssIImcyw sN¿p¶Xv Ffp¸apÅ ImcyaÃ.
Cu kmlNcy¯nÂ \ap¡v AsdIfpsS Asd AsÃ¦nÂ Zznam\ Asd D]tbm-
Kn¡mw.

Hcp Zznam\ Asdbnse Hmtcm AwKhpw Hcp AsdbmWv. DZmlcWambn, AR[m][n]
F¶ Zznam\ AsdbnÂ n AwK§fpÅ m AsdIÄ D­v. AsÃ¦nÂ m hcnIfpw n
\ncIfpw AS§p¶ Hcp ]«nIbmWv AR [m][n] F¶ Zznam\ Asd.

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

C ++  se Zznam\ Asd \o¡nshbv¡ensâ hmIy-L-S\ Xmsg sImSp¡p¶p

data_type array_name[rows][columns];

hmIy-LS-\bnÂ data_type  F¶Xv Asdbnse AwK§fpsS tUäbpsS C\amWv
kqNn¸n¡p¶Xv. array_name  F¶Xv AsdbpsS t]cpw rows  F¶Xv Zznam\
Asdbnse hcnIfpsS F®hpw columns F¶Xv Zznam\ Asdbnse \ncIfpsS
F®hpw kqNn¸n¡p¶p. hcnIfpsSbpw \ncIfpsSbpw kqNnI 0-Â Bcw`n¨v bYm-
{Iaw hcnIÄ rows -1 epw \ncIÄ - coulmns - 1 epw  Ahkm\n¡pw. 5 hcnIfpw 4
\ncIfpw DÅ Hcp Zznam\ Asd {]Jym-]\¯nsâ DZmlcWw Xmsg sImSp¡p¶p.

int marks[5][4];

Nn{Xw 8.4 Â ImWn¨ncn¡p¶Xv t]mse. C u Asdbnse AwK§Ä  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 skÀ¨pw tcJob skÀ¨pw X½nepff XmcXayw



288

8. Asd-IÄ

hcnIÄ
0 1 2 3

0

1

2

3

4

\n
cI

Ä

marks [1][2]

marks [4] [1]

 Nn{Xw 8.4 Hcp Zznam\ AsdbpsS LS\

Hcp Zznam\ Asd¡v Bhiyamb sa½dnbpsS Afhv AXnsâ Umä C\w, hcnIfpsS
F®w, \ncIfpsS F®w F¶nhbpsS ASnØm\¯nemWv IW¡m¡p¶Xv. Zznam\
Asd¡v Bhiyamb BsI ss_äpIfpsS F®w IW¡pIq«p¶Xn\pÅ kq{X-hm-
Iyw Xmsg sImSp¯ncn¡p¶p.

BsI ss_äpIÄ = sizeof (Umä C\w ) × hcnIfpsS F®w  × \ncIfpsS F®w

DZmlcW¯n\v, apIfnÂ ]dªncn¡p¶  marks[5][4]  \v  4×5×4=80 ss_äv
sa½dn BhiyamWv.

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

KWnXimkv{X¯nse D]tbmK{]Zamb Hcp BibamWv sa{SnIvkv. Hcp sa{SnIvkv
F¶Xv m hcnIfnepw n \ncIfnepambn Hcp ]«nIbpsS cq]¯nÂ {IaoIcn¨ncn¡p¶
m × n kwJyIfpsS Hcp KWamsW¶v \ap¡dnbmw. Zznam\ AsdbpsS klmb-
t¯msS sa{SnIvkv {]Xn\n[oIcn¡m\mIpw. Hcp Zznam\ Asd t{]mkkv sN¿p¶Xn\v
\n§Ä s\ÌUv eq¸v D]tbmKn¡Ww. Hcp eq¸v hcnItfbpw ASp¯Xv \ncItfbpw
t{]mkÊpsN¿p¶p. km[mcWbmbn ]pds¯ eq¸v hcnIÄ¡pw AIs¯ eq¸v
\ncIÄ¡pw th­nbpÅXmWv. t{]m{Kmw 8.7 D]tbmKn¨v m hcnIfpw n \ncIfpw DÅ
Hcp sa{SnIvkv t{]mkÊv sN¿p¶p.

t{]m{Kmw 8.7. m hcnIfpw n \ncIfpw DÅ Hcp sa{SnIvkv \nÀan¡p¶p

#inc lude <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«nsâ 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

c­p sa{SnIvkpIfpsS {Iahpw AwK§tfbpw kzoIcn¨v AhbpsS XpI I­p-
]nSn¡p¶Xn\pÅ Hcp t{]m{Kmw \ap¡v NÀ¨ sN¿mw.

t{]m{Kmw 8. 8 c­v sa{SnIvkpIfpsS XpI Is­¯p¶Xn\v

#i nclude <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-§sf \ÂIp-¶Xv
XpSÀ¨-bmbpw Ahsb {]ZÀin-¸n-¡p-¶Xv
Hcp sa{Sn-Ivknsâ amXr-I-bn-ep-am-sW-¶Xv
{i²n-¡p-I.

AwK-§sf sa{SnIvkv
amXr-I-bnÂ {]ZÀin-¸n¡Â

sa{SnIvkv
\nÀ½mWw

exit()
^wKvj³ 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«nsâ 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-sâ
\nÀ½mWw

c­mw sa{Sn-Ivkn-sâ
\nÀ½mWw

ChnsS AwK-§sf \ÂIn-bn-cn-
¡p-¶Xv sa{SnIvkv amXr-I-bn-em-Wv,

]s£ C§s\ \ÂIÂ
\nÀ_-Ô-anÃ

2 sa{Sn-Ivkp-I-fpsS HmÀUÀ
hyXymk-am-sW¦nÂ t{]m{Kmw

Ah-km-\n-¸n-¡p-¶p.

sa{Sn-Ivknsâ
XpI I­p-]n-Sn-¡p¶p
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t{]m{Kmw 8.8 Â C[i][j] = A[i][j] + B[i][j] F¶Xn\p ]Icw C[i][j] = A[i][j] – B[i][j]
D]tbmKn¨mÂ c­v sa{SnIvkpIÄ X½nepÅ hyXymkw I­p]nSn¡m³ Ignbpw.

C\n \ap¡v kaNXpc sa{SnIvknsâ hnIÀ® AwK§fpsS XpI  I­p]nSn¡m³
Hcp t{]m{Kmw FgpXmw. Hcp sa{SnIvknse hcnIfptSbpw \ncIfptSbpw F®w Htc
t]msebmsW¦nÂ A¯cw sa{SnIvkv Hcp kaNXpc sa{SnIvkv Bbncn¡pw. Hcp
kaNXpc sa{SnIvkn\v c­p hnIÀ®§Ä D­v.  mat[0][0] , mat[1][1] ,
mat[2][2] , ... , mat[n–1][n–1] , AwK§sf ap³\nc AsÃ¦nÂ apJy
hnIÀ® AwK§Ä F¶v hnfn¡p¶p. apJy hnIÀ W  AwK§fpsS XpI I­p]nSn -
¡p¶Xn\v t{]m{Kmw 8.9 D]tbmKn¡mw.

t{]m{Kmw 8.9: Hcp sa{SnIvknsâ apJy hnIÀ® AwK§fpsS XpI Is­¯pI.

#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«nsâ 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 hnInÀW

AwK-§sf am{Xw D]-tbm-
Kn-¡p-¶p.
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Cu AwK-§sf Hcp
hcn-bn-embpw \ÂIm-

hp-¶-Xm-Wv.

hcn-I-fp-sSbpw \nc-I-fp-
sSbpw F®w ]c-kv]cw

amän-bXv {i²n-¡pI

kqNn-I-Ifpw ]c-kv]cw
amdn-bXv {i²n-¡p-I.

Hmtcm sa{SnIvkn\pw Hcp {Sm³kvt]mkv D­v. hcnbnse AwK§Ä \ncbmbpw
AsÃ¦nÂ Xncn¨pw amäw hcp¯nbmWv CXv e`n¡p¶Xv. t{]m{Kmw 8.10 Cu {]{Inb
hyàam¡p¶p.

t{]m{Kmw 8.10: Hcp sa{SnIvknsâ {Sm³kvt]mkv I­p]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«nsâ 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

Umä ]«nI cq]¯nÂ {IaoIcn¡s¸Spt¼mÄ, Nne kmlNcy§fnÂ \ap¡v Hmtcm
hcnbntebpw, \ncbntebpw AwK§fpsS BsI¯pI Bhiyambn hcpw. t{]m{Kmw
8.11  C u NpaXe \nÀÆln¡m³ I¼yq«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«nsâ amXrI:

hcn-bnsebpw \nc-bn-sebpw
AwK-§sf {]tXyIw Iq«p-

Ibpw, Hmtcm XpIbpw
{]kvXpX Asd-bnse A\p-kr-X-
amb Øm\-§-fnÂ kq£n-¡p-

Ibpw sN¿p-¶p.
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Ent er 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 AsdIÄ (Multi dimensional arrays)

Hcp Zznam\ AsdbpsS Hmtcm AwKhpw asämcp Asdbmbncn¡mw. A¯c¯nepÅ
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 \S¯mw. aq¶p
kqNnI D]tbmKn¨v Hcp  3D AsdbpsS AwK§sf D]-tbm-Kn-¡pI-Ibpw sN¿mw.
Ar[10][5][3]  Hcp 3D Asd BsW¦nÂ BZys¯ AwKw Ar [0][0][0]  Ahkm\
AwKw Ar [9][4][2]  Bbncn¡pw. C u AsdbnÂ 150 (10×5×3) AwK§Ä AS-§n-
bncn¡mw.

Asd F¶mÂ XpSÀ¨bmb sa½dn Øm\§fnÂ tiJcn¨p h¨n«pÅ Htc Xc¯nepÅ
UmäIfpsS kaqlamWv. Hcp t]cnÂ Htc Xc¯nepÅ Hcp Iq«w hneIÄ tiJcn¡p¶Xn\mbn
AsdIÄ D]tbm-Kn¡p¶p. Hcp Asdbnse FÃm AwK§tfbpw kqNnIbpsS klmb¯mÂ
D]tbmKn¡phm³ Ignbpw. for eq¸nsâ klmbt¯msS Asdbnse AwK§sf Ffp¸¯nÂ
D]tbmKn¡p¶p. IS-¶p-t]m-IÂ, {Ias¸Sp¯Â, XncbÂ XpS§nb {]hÀ¯\§Ä
AsdIfnÂ \S¯s¸Sp¶p. Asdbnse AwK§sf {IaoIcn¡p¶Xn\v __nÄ tkmÀ«v,
ske£³ tkmÀ«v F¶o  coXnIÄ D]tbmKn¡p¶p. Hcp AsdbnÂ Hcp AwKs¯ Xncbm³
tcJob XncbÂ, ss_\dn XncbÂ F¶o  hnZyIÄ D]tbm-Kn¡p¶p. sa{SnIvkv kw_Ôamb
Imcy§Ä sN¿p¶Xn\v Zznam\ AsdIÄ D]tbm-Kn¡p¶p. Zznam\ AsdbnepÅ Hcp AwKs¯
]cmaÀin¡p¶Xn\v \ap¡v c­v kqNnIIÄ D­mIpw. Zznam\ AsdIÄ IqSmsX, _lpapJ
AsdIfpw krãn¡m³ I gnbpw.

\ap¡v kw{K-ln¡mw
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Cu A[ymb¯nsâ ]qÀ¯o-I-c-W-¯n-\p-tijw ]Tn-Xm-hn\v Xmsg ]d-bp-¶h BÀPn-¡m³ Ign-bpw.

$ Asd D]-tbm-Kn-t¡­ kml-N-cy-§-fpsS Xnc-n¨-dnhv

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

$ Xnc-bÂ, {Ia-s¸-Sp-¯Â XpS§n hnhn[§fmb Asd {]hÀ¯-\-§-fpsS bpàn \nÀ½mWw

$ Zznam\ AsdbpsS klm-b-t¯msS sa{Sn-Ivkp-ambn _Ô-s¸« {]iv\ ]cn-lm-c-§Ä

1. 12 amks¯ hnÂ¸\bpsS XpI SalesAmt F¶ Asdbnte¡v C³]p«v  sNbv-
XXn\ptijw hnÂ]\bpsS BsI¯pIbpw icmicnbpw Is­¯p¶Xn\pÅ
Hcp C++ t{]m{Kmw FgpXpI.

2. N kwJyIfpsS Hcp Asd \nÀ½n¨Xn\v tijw kwJyIfpsS icmicn Is­¯p-
Ibpw icmicn¡v apIfnÂ DÅ kwJyIÄ {]ZÀin¸n¡pIbpw sN¿p¶Xn\v
Hcp C++ t{]m{Kmw FgpXpI.

3. hne, Afhv, Xq¡w F¶nh tiJcn¡p¶Xn\mbn price, quanttiy, amount F¶n-
§s\ 3 AsdIÄ \nÀ½n¡pI. Hmtcm Asdbpw 10 AwK§sf DÄs¡mÅm³
Ignbp¶hbmbncn¡Ww. price, quanttiy F¶o AdIfnte¡v hneIÄ \ÂIpI.
amount AsdbpsS aqeyw amount[i] = price[i] × quanttiy[i] F¶mbncn¡Ww. FÃm
Umäbpw \ÂInb tijw, Xmsg sImSp¯ncn¡p¶ coXnbnÂ Hu«v]p«v {]ZÀin-
¸n¡p¶Xn\p th­nbpÅ Hcp C++ t{]m{Kmw FgpXpI

Price Quantity Amount
——— ——— ———
——— ——— ———

4. Hcp Asdbnte¡v 10 kwJyIÄ \ÂInbXn\v tijw,  Ahbnse Gähpw henb
kwJybpw sNdnb kwJybpw I­p]nSn¡p¶Xn\pÅ Hcp C++ t{]m{Kmw Fgp-
XpI.

5. HmÀUÀ n Bbn-«pÅ Hcp kaNXpc sa{SnIvknsâ hnIÀ®¯n\p apI-fn-epÅ
AwK§sf {]ZÀin-¸n-¡p¶Xn\pÅ C++ t{]m{Kmw FgpXpI. DZm-l-c-W-¯n\v
Xmsg ImWp¶ sa{SnIvkv ]cn-K-Wn-¡p-I.

em_v {]hÀ¯-\-§Ä

]T-\t\«-§Ä
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123456789012345678901234567890121234567890123456789012345678901212345678

123456789012345678901234567890121234567890123456789012345678901212345678

123456789012345678901234567890121234567890123456789012345678901212345678

123456789012345678901234567890121234567890123456789012345678901212345678

123456789012345678901234567890121234567890123456789012345678901212345678

amXrIm tNmZy-§Ä

1. Hcp Asdbnse FÃm AwK§fpw _______ Umä C\w Bbncn¡Ww.

2. ]¯p AwK§fpÅ Hcp AsdbpsS kqNnI _______ apXÂ _______ hscbpÅ
kwJyIÄ Bbncn¡pw.

3. Hcp Asdbnse AwKs¯ _______ D]tbmKn¨v D]-tbm-Kn-¡mw.

4. AR Hcp AsdbmsW¦nÂ, AR[7] FXv AwKs¯ {]Xn\n[m\w sN¿p¶p?

5. int a[3]={2,3,4}; F¶ AsdbnÂ a[1] sâ hne F´v?

6. int a[]={1,2,3,4}; F¶ AsdbnÂ a[2] sâ hne F´v?

7. int a[5]={1,2,3,4}; F¶ AsdbnÂ a[4] sâ hne F´v?

8. 89, 75, 82, 93, 78, 95. F¶o kvtImdpIÄ score F¶ Asdbnte¡v {]mcw` hne-
bmbn \evIp¶Xn\pÅ {]kvXmh\ FgpXpI

9. Hcp Asdbnse FÃm AwK§tfbpw {]ZÀin¸n¡p¶Xv _______ {]hÀ-¯-
\¯n\v Hcp DZmlcWamWv.

2 3 1
7 1 5
2 5 1

D¯cw ChnsS ImWp¶ hn[-am-bn-cn¡pw 2 3 1
1 5

1
5. HmÀUÀ n Bbn-«pÅ Hcp kaNXpc sa{SnIvknsâ hnIÀ®¯n\p XmsgbpÅ

AwK§sf {]ZÀin-¸n-¡p¶Xn\pÅ C++ t{]m{Kmw FgpXpI. DZm-l-c-W-¯n\v
Xmsg ImWp¶ sa{SnIvkv ]cn-K-Wn-¡p-I.

2 3 1
7 1 5
2 5 1

D¯cw ChnsS ImWp¶ hn[-am-bn-cn¡pw 2
7 1
2 5  7

7. Xmsg ImWn¨ncn¡p¶Xpt]mse ]mkvIÂkv {XntImWw (Pascal's Triangle)
{]ZÀin-¸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 \nÀan¡p¶Xn\v F{X ss_äpIÄ BhiyamWv.

11. m AwK§fpÅ AsdbnÂ, ss_\dn XncbenÂ Hcp AwKs¯ Is­¯p-¶-
Xn\v ]camh[n  n XncbÂ BhiyamWv. F¶mÂ AwK§fpsS F®w Cc«nsb-
¦nÂ F{X XncbÂ Bhiyambn hcpw?

12. Mark F¶ Asdbnte¡v ]qPyw {]mcw` hnebmbn \evIp¶Xn\pÅ
{]kvXmh\ FgpXpI.

13. {]kvXmh\ icntbm sXtäm: 10 AwK§fpff Asdbnse ]Xn\mdmas¯
Aw-Ks¯ D]tbmKn¡phm³ \n§Ä {ian¡pIbmsW¦nÂ Iss¼eÀ sXäv
tcJs¸Sp¯pw.

eLp D]-\ymk tNmZy§Ä

1. Asd \nÀÆNn¡pI.

2. int studlist[1000]; F¶ {]Jym-]\ {]kvXmh\ AÀ°am¡p¶Xv F´v?

3. Hcp GIam\ Asdbv¡mbn sa½dn A\phZn¡p¶Xv F§s\?

4. 10 AwK§fpÅ Asdbnte¡v kwJyIsf kzoIcn¨v Ahbnse Hä kwJy-bp-
sSbpw Cc« kwJybpsSbpw F®w {]ZÀin¸n¡p¶Xn\pÅ C++ tImUv iIe-
§Ä FgpXpI.

5. 2, 3, 4, 5 F¶o kwJyIÄ Hcp AsdbnÂ tiJcn¡p¶Xn\pÅ  {]mcw`
hne\ÂIÂ {]kvXmh\ FgpXpI.

6. IS-¶p-t]m-IÂ  F¶mÂ F´v?

7. {Ias¸Sp¯Â \nÀÆNn¡pI.

8. XncbÂF¶mÂ F´v?

9. __nÄ tkmÀ«v F¶mÂ F´v?

10. ss_\dn XncbÂ F¶mÂ F´v?

11. Hcp Zznam\ Asd \nÀÆNn¡pI

12. Hcp Zznam\ Asdbv¡mbn sa½dn A\phZn¡p¶Xv F§s\?

D]-\ymk tNmZy§Ä

1. Asd AR 25, 81, 36, 15, 45, 58, 70 F¶o AwK§Ä DÄs¡mÅp¶p. 45 F¶ hne
Xncbp¶Xn\mbpÅ ss_\dn XncbÂ coXnbpsS {]hÀ¯\w hniZam-¡pI.

2. Xpey hen¸¯nepÅ  c­p AsdbnÂ AwK§sf kzoIcn¨v AXXv Øm\-
§fnse AwK§Ä X½nepÅ hyXymkw Is­¯p¶Xn\pÅ C++ t{]m{Kmw
FgpXpI.
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3. 3, 32, 25, 44, 16, 37, 12 F¶o AwK§sf {IaoIcn¡p¶Xn\pff __nÄ tkmÀ«nsâ
{]hÀ¯\coXn hniZoIcn¡pI.

4. 24, 45, 98, 56, 76, 24, 15 F¶o AwK§sf {IaoIcn¡p¶Xn\pff tcJob Xnc-b-
ensâ {]hÀ¯\coXn hniZoIcn¡pI.

5. c­v sa{SnIvkpIÄ X½nÂ hyhIe\w sN¿p¶Xn\pÅ Hcp t{]m{Kmw FgpXpI.

6. Hcp Zznam\ AsdbnÂ AwK§fpsS XpIbpw icmicnbpw Is­¯m\mbn
t{]m-{Kmw FgpXpI.

7. Hcp Zznam\ Asdbnse Gähpw henb kwJy Is­¯p¶Xn\pÅ t{]m{Kmw
FgpXpI.

****************
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{][m\ Bib§Ä
• Asd D]tbmKn¨pÅ kv{SnMv

ssIImcyw sN¿Â

• kv{Sn§n\p  th­nbpÅ sa½dn
\o¡nshbv¡Â

• kv{Sn§n\p taepÅ C³]p«v /Hu«v]p«v
{]hÀ¯\§Ä

• ImcIväÀ C³]p«v /Hu«v]p«v
{]hÀ¯\§Ä¡v th­nbpÅ
I¬tkmÄ ^Mv-j\pIÄ

¡ getchar()

¡ putchar()

• C³]p«v /Hu«v]p«v
{]hÀ¯\§Ä¡pÅ
kv{Sow ^Mv-j\pIÄ

¡ C³]p«v  ^Mv-j\pIÄ
get(), getline()

¡ Hu«v]p«v  ^Mv-j\pIÄ
put(), write()

Htc Xc¯nepÅ At\Iw Umäsb ssI-Imcyw
sN¿p¶Xn\pÅ ^e{]Zamb D]m[n-bmWv Asd-
IÄ (Arrays) F¶v \mw ]Tn¨p Ignªp. CXn\p
ap¼v NÀ¨ sNbvX an¡hmdpw t{]m{Km-apIfnepw
AtdIÄ D]tbmKn¨ncn¡p¶Xv  \yqsadnIv Umä
C\§sf t{]mkÊv sN¿p¶-Xn\mWv. F¶mÂ
kv{SnMv ssS¸v Umäbpw Ds­¶Xv \ap¡dnbm-hp¶
Hcp hkvXpX-bp-amWv. A¯cw Umäsb  sa½-
dnbnÂ tiJcn¡p-¶Xpw t{]mkÊv sN¿p-¶Xpw
\mw ChnsS NÀ¨sN¿p¶p. IqSmsX kv{Sn-§pI-
sfbpw ImcIvädpIsfbpw ssIImcyw sN¿p-¶Xn-
\pÅ  Nne C³]p«v/Hu«v]p«v A´À\nÀanX ^Mv-
j\pIfpw (Built in functions) ChnsS {]Xn]m-Zn-¡-
s¸Sp-¶p­v.

9.1.Asd D]tbmKn¨pÅ kv{SnMv ssIImcyw
sN¿Â (String handling using arrays)

C++ se HcpXcw enädemWv kv{SnMv. t{]m{Kmap-
IfnÂ Ch ImWs¸Sp¶Xv D²cWn¡pÅnÂ
(Double quotes) XpSÀ¨bmbpÅ ImcIvä-dpI-fm-
bmWv. \n§tfmSv t]cv tiJcn¡phm\pw {]ZÀin-
¸n¡p-¶Xn\papÅ Hcp t{]m{Kmw FgpXp-hm³
Bhiy-s¸«psh-¶ncn¡s«. Umä tiJcn-¡phm³
thcn-b_nÄ BhiyamsW¶v CXn\p ap¼v \mw
]Tn¨n-«p­v. my_name F¶ thcnb_nÄ Hcp sF-
Uâ n-^bÀ Bbn ChnsS \ap¡v D]-tbmKn¡mw.
Hcp thcnb_nÄ D]tbm-Kn¡p¶Xn\p ap¼v AXv
{]Jym]n¡-Wsa¶pÅXv C u Ahk-c¯nÂ
XoÀ¨bmbpw HmÀant¡­-XmWv. kv{SnMv Umäsb
kqNn¸n¡m-\pÅ ASn-Øm\ Umä C\w  \nehnen-
Ãm¯Xn\mÂ GXp Xcw UmäbmWv kv{SnMv Umä
tiJcn¡p¶ thcnb-_nÄ {]Jym-]\¯n\v D]-
tbmKn¡m\mhpI F¶v ]d-bm³ km[n-¡nÃ? AXp-
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sIm­v \ap¡v char Umä C\s¯¡p¡pdn¨v BtemNn¡mw. F¶mÂ  Ahn-sSbpw
Hcp {]iv\ap­v. char Umä C\¯n\v Hcp ImcIväÀ am{Xta tiJcn¡phm³ Ignbp-
IbpÅp. AXpsIm­pXs¶bmWv kv{SnMv F¶Xv XpSÀ¨bmb ImcIvädpIfpsS
C³]p«v Bbn kzoIcnt¡­n hcp¶Xv .

"Niketh" F¶ t]cv ]cnKWn¡pI. CXv Bdv ImcIvädpIÄ DÄs¡mÅp¶ Hcp
kv{SnMv BWv. F¶mÂ Hcp ImcIväÀ Asdbv¡v H¶ne[nIw ImcIvädpIsf
tiJcn¡phm³ Ignbpsa¶v \ap¡dnbmw. AXpsIm­p Hcp Atdsb Xmsg
ImWp¶hn[w {]Jym-]n¡mhp¶XmWv.

char my_name[10];

my_name F¶v t]cpÅ AtdbnÂ Hcp ss_äv  hoXw hen¸apÅ  XpSÀ¨bmb
]¯v sa½dn Øm\§Ä \o¡nh¨n«p­v. C u Atdbnte¡v Xmsg ImWp¶Xv
t]mse {]mcw` hneIÄ \ÂImhp¶XmWv.

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

Nn{Xw 9.1Â taÂ kqNn¸n¨ ImcIväÀ AtdbpsS sa½dn \o¡nshbv]v
Nn{XoIcn¨n«p­v. kv{Sn§nse ImcIvädpIÄ tImambp]tbmKn¨v thÀXncn¨mWv
tiJcn¡p¶Xv F¶v {]tXyIw {i²nt¡­XmWv . CtX Umä C³]p«v
sN¿Wsa¦nÂ Xmsg ]dªncn¡p¶  C++ {]kvXmh\  D]tbmKn¡mw .

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

cin>>my_name[i];

Cu tImUv {]hÀ¯n¡p¶ kab¯v \mw "Niketh" F¶ kv{Sn§n\Is¯  Bdv
Imc IvädpIÄ H¶n\v ]pdsI H¶mbn  kvt]kv _mÀ, Sm_v Io  AsÃ¦nÂ FâÀ
Io F¶nhbnÂ GsX¦nepw H¶p]tbmKn¨v thÀXncn¨v thWw C³]p«v sNt¿­Xv.
taÂ kqNn¸n¨  c­p coXnbnepapÅ sa½dn \o¡nhbv¡epIÄ  Xmsg X¶ncn¡p¶
hn[¯nemWv.

Nn{Xw 9.1 ImcIväÀ AsdbpsS sa½dn \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-§Ä
k_v

kv{In-]väp-IÄ

kv{Sn§pIÄ XpSÀ¨bmbpÅ Imc IvädpIÄ BbXn\mÂ Imc IväÀ  Atdsb kv{Sn-
§pIÄ tiJcn¡p¶Xn\v D]tbmKn¡mhp¶XmWv. F¶ncp¶mepw Hcp kv{SnMv
t\cn«v C³]p«v sN¿p¶Xmbn \ap¡v tXm¶pItb CÃ F¶Xv Hcp hkvXpX-bmWv.
]Icw \mw H¶n\v ]pdsI H¶mbn Imc IvädpIÄ C³]p«v sNbvXv AXns\ Hcp
kv{SnMv B¡n amäpIbmWv sNt¿­Xv.
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C++ Â ImcIväÀ AtdIÄ¡v Nne {]tXyI khntijXIÄ D­v. Hcn¡Â Hcp
ImcIväÀ Asd {]Jym]n¨mÂ, AsdbpsS t]cv kv{SnMv Umä kq£n¡m\pÅ km-
[mcW thcnb_nfmbn¯s¶ ]cnKWn¡s¸Sp¶p. AXpsIm­p Xs¶ ImcIväÀ
Atd-bpsS t]cv kv{SnMv thcnb_nfn\v kam\amWv F¶v ]dbmw. AXn\mÂ \n§-
fpsS t]cv my_name (AsdbpsS t]cv) Â Xmsg sImSp¯n«pÅ {]kvXmh\ D]tbm-
Kn¨v kw`cn¡mhp¶XmWv.

cin>>my_name;

aäpÅ Umä C\§fpsS Imcy¯nÂ taÂ kqNn¸n¡s¸« {]tbmKw sXämsW¶v
{]tXyIw {i²nt¡­XmWv. C\n \ap¡v Hcp kv{SnMv C³]p«v sNbvXp {]ZÀin-¸n-
¡p¶Xn\pÅ  t{]m{Kmw ]qÀ¯nbm¡mw. t{]m{Kmw 9.1 Â ]dªncn¡p¶Xv t]mse
CXv sN¿mhp¶XmWv .

 t{]m{Kmw 9.1: Hcp kv{SnMv C³]p«v sNbvXv {]ZÀin¸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 {]hÀ¯n¸n¡pt¼mÄ Xmsg ImWp¶hn[w Hu«v]p«v  e`n¡p¶XmWv.

Enter your name: Niketh

Hello Niketh

{]tXyIw {i²nt¡­Xv ChnsS kv{SnMv tIm¬Ìâ v  "Hello"  AÃ "Hello " BWv
F¶pÅXv. ( 'o' F¶ A£c¯n\p tijw Hcp kvt]kv \ÂInbn«p­v).

t{]m{Kmw 9.1 {]hÀ¯n¸n¨v \n§fpsS t]cnsâ IqsS C\njyepw
C³]p«v sNbvXv  Hu«v]p«v icntbm sXtäm F¶v ]cntim[n¡pI.
t]cnÂ  10 ImcIvädpIfnepw  IqSpXÂ Ds­¦nÂ AsdbpsS hen¸w
Bhiy¯n\\pkcn¨v hÀ²n¸n¡pI .\ap¡v sN¿mw

9.2 kv{Sn§n\p th­nbpÅ sa½dn \o¡nshbv]v (Memory allocation for strings)

Hcp AsdbnepÅ ImcIvädpIÄ¡v F§s\bmWv sa½dn A\phZn¡p¶sX¶p
\mw I­p Ignªp. Nn{Xw 9.1 Â ImWn¨ncn¡p¶Xv t]mse sa½dn BhiyIX
IW-¡m¡p¶Xv C³]p«v sNbvX ImcIvädpIfpsS F®a\pkcn¨mWv. F¶mÂ Hcp
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Imc-IväÀ AsdbnÂ kv{SnMv C³]p«v sN¿pt¼mÄ Nn{Xw asäm¶mIp¶p. \½Ä
t{]m{Kmw 9.1  {]hÀ¯n¸n¨v "Niketh" F¶ kv{SnMv C³]p«v sNbvXmÂ sa½dn
\o¡nshbv]v Xmsg ImWp¶ hn[ambncn¡pw.

kv{Sn§nsâ Ah-km-\-`m-K¯v
Iq«n-t¨À¡-s¸-Sp¶ \Ä Imc-IvSÀ '\0'

Nn{X 9.2 : Imc-IväÀ Atd-bpsS sa½dn \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 \Ä ImcIväÀ ('\0') kv{Sn§nsâ Ahkm\`mK¯v Iq«nt¨À¡s¸Sp¶p.  CXv
ImcIväÀ kv{Sn§nsâ sSÀant\äÀ Bbn D]tbmKn¡p¶p. AXn\mÂ Hcp kv{SnMv
kw`cn¡m\mhiyamb sa½dn F¶Xv kv{Sn§nse BsI ImcIvädpIfpsS F®hpw
\Ä ImcIvädn\p th­ Hcp ss_äpw tNÀ¶XmWv. taev]dª "Niketh" F¶
kv{SnMv  tiJcn¡phm³ Ggv ss_äv BhiyamWv. (AXmbXv 6 ImcIvädpIÄ¡pÅ
6 ss_äv + \Ä ImcIvädn\pÅ 1 ss_äv).

Xmsg ImWn¨ncn¡p¶hn[¯nÂ \ap¡v ImcIväÀ  Asdbv-¡v- {]mcw`hne \ÂImw.

char my_name[10] = "Niketh";

char str[] ="Hello world";

BZys¯ {]kvXm-h-\-bnÂ ]¯v sa½dn Øm\§Ä \o¡n sh¡pIbpw AXnÂ
{]mcw` hnebpw \Ä ImcIvädpw kw`cn¡pIbpw sN¿p¶p. ChnsS Ahkm\ aq¶v
ss_äpIÄ D]tbmKn¡p¶nÃ. F¶mÂ c­mas¯ kvtäävsaâ nÂ AsdbpsS hen¸w
DÄs¸Sp¯nbn«nÃ. AXpsIm­v 11 ss_äv kv{Sn§n\pw 1  ss_äv '\0'  \pw AS¡w
BsI 12 ss_äv \o¡nshbv¡s¸Sp¶p .

9.3 kv{Sn§n\p taepÅ C³]p«v /Hu«v]p«v  {]hÀ¯\§Ä
(Input/Output operations on strings)

t{]m{Kmw 9.1Â kv{SnMv Umä C³]p«v/Hu«v]p«v sN¿p¶Xn\pÅ {]kvXmh\IÄ
DÄs]Sp¯nbn«p­v. AsdbpsS hen¸w 20 B¡n {]Jym]\ {]kvXmh\bnÂ Hcp
sNdnb amäw hcp¯pI. "Maya Mohan" F¶ t]cv C³]p«v sNbvXv t{]m{Kmw {]hÀ-
¯n¸n¡pIbmsW¦nÂ Xmsg ImWp¶ hn[¯nepÅ 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´psIm­v kw`hn¨p?

\ap¡v cin>>my_name ; F¶ {]kvXmh\ kq£vaamsbm¶p ]cntim[n¡mw. Hcp
Umä C\s¯ am{Xta C u {]kvXmh\ D]tbmKn¨p C³]p«v sN¿m³ Ignbq F¶v
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\ap¡dnbmw. Hcp Umäsb asäm¶nÂ \n¶v thÀXncn¡phm³ D]tbmKn¡p¶XmWv
sshäv kvt]kv. AXpsIm­v "Maya Mohan"  F¶Xv c­v Umäbmbn ]cnKWn¡s¸-
Sp¶p. (Maya, Mohan F¶nhbv¡nSbv¡v sshäv kvt]kv DÅXpsIm­v). my_name\v
ap¼v Hcp C³]p«v Hm¸tdäÀ (>>) am{XtabpÅp. AXn\mÂ BZys¯ Umäbmb
"Maya"  am{Xw kw`cn¡s¸Sp¶p. AXn\v tijapÅ sshäv kvt]kv UnenanäÀ
Bbn hÀ¯n¡pIbpw sN¿p¶p. AXn\mÂ C u {]kvXmh\ kwhn[m\w D]tbmKn¨v
sshäv kvt]kv AS§nb kv{Sn§pIÄ apgph\mbpw C³]p«v sN¿phm³ IgnbpIbnÃ.
CXn\p ]cnlmcambn gets() F¶ ̂ Mv-j³ D]tbmKn¡mhp¶XmWv. Ìm³tUÀUv
C³]p«v D]IcW§fnÂ (keyboard) \n¶v sshäv kvt]kv AS§nb kv{Sn§pIsf
kzoIcn-¡pIbpw AXns\ Hcp ImcIväÀ AsdbnÂ kw`cn¡p¶Xn\papÅ I¬-
tkmÄ C³]p«v ^Mv-j\mWv gets() . Cu ^Mv-j\nte¡v kv{SnMv thcnb_nÄ
(ImcIväÀ AsdbpsS t]cv) Xmsg ImWp¶hn[¯nÂ \ÂImhp¶XmWv.

gets(character_array_name);

Cu ^Mv-j³ D]tbmKn¡pt¼mÄ cstdio (stdio.h F¶Xv Turbo C++ Â ) F¶
sse{_dn slUÀ ^bÂ t{]m{KmanÂ DÄs¸Spt¯­XmWv. t{]m{Kmw 9.1 Â
include <cstdio>  DÄs¸Sp¯pIbpw IqSmsX cin>>my_name;  F¶ {]kvXmh-
\bv¡v  ]Icw gets(my_name);  D]tbmKn¨v  t{]m{Kmw ho­pw {]hÀ¯n¸n¨mÂ
Xmsg ImWp¶ Hu«v]p«v e`n¡p¶XmWv.

Enter your name : Maya Mohan

Hello Maya Mohan

Ct¸mÄ \mw C³]p«v sNbvX apgph³ kv{Sn§pw  Hu«v]p«v Bbn ImWs¸Sp¶p­v.
C\n \ap¡v gets()  ̂ Mv-j\pw cin Dw X½nepÅ hyXymkw F´msW¶p t\m¡mw.

kv-{Sn§nsâ C³]p«v/Hu«v]p«v {]hÀ¯\§fnÂ k_v-kv-{In]väUv thcnb_nÄ F¶
Bibw D]tbmKn¡p¶nsÃ¦nepw, Asdbnse GsXmcp AwKs¯bpw AsdbpsS
t]cpw k_vkv{In]väpw D]tbmKn¨p thÀXncn¨p]tbmKn¡mhp¶XmWv. kv{Sn§nse
BZys¯ ImcIvädns\ D]tbmKn¡Wsa¦nÂ my_name[0] F¶pw, A©m-as¯
ImcIväÀ FSp¯p]tbmKn¡Wsa¦nÂ my_name[4]  F¶n§s\ F¶pw {]tbm-
Kn¡mhp-¶XmWv. \Ä ImcIvädpw ('\0')  \ap¡v k_vkv{In]vSv D]tbmKn¨p
sXcsªSp¡mw. Xmsg sImSp¯n«pÅ t{]m{Kmw C u Bibw hyàam¡p¶XmWv.

t{]m{Kmw 9.2 X¶ncn¡p¶ kv{Sn§nse kzcm£c§fpsS (Vowels) F®w I­p]nSn¡pI

#i nclude <iostream>
#include <cstdio>
using namespace std;
int main()

{
  char str[20];

gets( )
^Mvj\v th­n-bpÅ

slUÀ ^bÂ
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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;

}

\Ä Imc-IvSÀ F¯p-¶Xphsc
XpSÀ¶p sIm­n-cn-¡p¶p.

Atd-bnse Hmtcm Imc-IvSdpw
Imc-IvSÀ tIm¬Ìâp-ambn

Xmc-Xayw sN¿p¶p

"Hello guys" F¶ kv{SnMv C³]p«v sNbvXv t{]m{Kmw 9.2  {]hÀ¯n¸n¡pI-bmsW¦nÂ
NphsS sImSp¯ncn¡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 {]hÀ¯n¨v  ^ew e`yamIp¶Xv F§s\sb¶v \ap¡v  hniIe\w
sN¿mw.

• XpS¡¯nÂ Xs¶ gets() ^Mv-j³ D]tbmKn¨v  "Hello guys" F¶ kv{SnMv
C³]p«v sN¿p¶p .

•  ' i ' F¶ k_v-kv{In]väv  D]tbmKn¨p kqNn¸n¡p¶ Asdbnse Hmtcm ImcIvädpw,
\Ä ImcIväÀ ('\0') AÃm¯nSt¯mfw t^mÀ eq¸nsâ N«¡qSv XpSÀ¨bmbn
{]hÀ-¯n¨psIm­ncn¡p¶p. AXmbXv \Ä ImcIväÀ F¯p¶Xphsc eq¸nsâ
N«¡qSv  {]hÀ¯n¨psIm­ncn¡pw.

• eq¸v N«¡qSn\I¯v Htcsbmcp kzn¨v {]kvXmh\ (switch statement) am{Xta
DÅq. BZys¯ \mep tIkpIfnepw Hcp {]kvXmh\ t]mepw \ÂInbn«nÃ.
Ahkm-\s¯ tIkn\v vow F¶ thcnb_nfnsâ hne H¶v hÀ²n¡p¶p (vow++).
FÃm tIkp-IÄ¡pw CXmhiyamsW¶p Hcp ]s£ \n§Ä Nn´n¡p¶p-­mhpw.
AXv XnI¨pw icnbmWv. F¶mÂ A§s\bmsW¦nÂ Hmtcm tI-kn\pw
shtÆsd t{_¡v {]kvXmh\IÄ D]tbmKnt¡­Xmbn hcpw. C u t{]m{KmanÂ
FÃm tIkp-IfpsSbpw {]hÀ¯\w Htc t]msebmbXn\memWv C u coXnbnepÅ
{]kvXmh\ D]tbmKn¨ncn¡p¶Xv.

• t^mÀ eq¸v XpSÀ¨bmbn {]hÀ¯n¡pt¼mÄ Hmtcm ImcIvädpw H¶n\v ]pdsI
H¶mbn e`yamIp¶p. Ahsb tIknse Hmtcm ImcIväÀ tIm¬Ìâpambn Xmc-
Xayw sN¿p¶p. GsX¦nepw Hcp XhW kam\X ssIhcn¨mÂ vow F¶
thcn-b_nfnsâ hne H¶v IqSp¶p (vow ++).
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• \ÂInbn«pÅ C³]p«v kv-{Sn§nsâ Imcy¯nÂ kam\X ssIhcn¡p¶Xv " i "
bpsS hne 1, 4, 7 F¶n§s\ BIpt¼mgmWv. AXpsIm­v Xs¶ vow sâ hne
aq¶p XhW Hmtcm¶v sh¨v hÀ[n¡pIbpw \ap¡v icnbmb D¯cw e`n¡pIbpw
sN¿p¶p.

kv{Sn§pIÄ C³]p«v sN¿p¶Xn\p gets()  ̂ Mv-j³ F§s\ D]tbmKn¡p¶psh¶v
\mw a\Ênem¡n. AXpt]mse kv{SnMv Hu«v]p«v sN¿p¶Xn\v C++ Â puts()
F¶ ^Mv-j³ e`yamWv. kv{SnMv Umäsb Ìm³tUÀUv Hu«v]p«v D]IcW
(tamWnäÀ) ̄ nÂ {]ZÀin¸n¡phm³ th­nbpÅ I¬tkmÄ Hu«v]p«v ̂ Mv-j\mWv
put() . CXnsâ hmIyLS\ (syntax)  Xmsg sImSp¯ncn¡p¶p .

puts(string data);

Cu ̂ Mv-j\nte¡v kv{SnMv tIm¬Ìâ v AYhm thcnb_nÄ (ImcIväÀ AsdbpsS
t]cv) BWv \ÂtI­Xv. Xmsg ImWp¶ C++ tImUv \nco£n¡pI .

char str[10] ="friends";

puts("hello");

puts(str);

taÂ kqNn¸n¨ tImUnsâ Hu«v]p«v Xmsg ImWpw hn[¯nemWv .

hello

friends

ImcIväÀ Asd str[10] se "friends" F¶ kv{SnMv ASp¯ sse\nemWv {]ZÀ-
in¸n¨ncn¡p¶Xv-. puts() ^Mv-j\ pIÄ¡v ]Icw cout<<"hello";,cout<<
str;  F¶o {]kvXmh\IÄ D]tbmKn¡pt¼mgpÅ hyXymkw {i²n¡pI. cout
D]tbmKn¡pt¼mÄ kv{Sn§pIÄ¡nSbnÂ  Hcp kvt]kv t]mepw CÃmsX Hu«v]p«v
AtX hcnbnÂ  Xs¶ {]ZÀin¸n¡s¸Sp¶p.

t{]m{Kmw 9.2 Â "HELLO GUYS" F¶ C³]p«v \ÂIn Hu«v]p«v
{]hNn¡pI. t{]m{Kmw {]hÀ¯n¸n¨p C u C³]p«n\v- icnbmb Hu«v-
]p«v e`n¡p¶pt­m F¶v ]cntim[n¡pI. HuSv]p«nep­m-bncn¡p¶
hyXymk¯n\v ImcWw Is­¯pI. X¶ncn¡p¶ GsXmcp kv-{Sn-
§n\pw A\pkcn¨v  IrXyamb Hu«v]p«v e`n¡p¶Xn\v t{]m{KmanÂ

Bhiyamb amä§Ä hcp¯pI.

9.4 ImcIväÀ C³]p«v/Hu«v]p«v \pth­nbpÅ I¬tkmÄ ̂ Mv-j\pIÄ
(More console functions)

kv-{Sn§n\v taepÅ C³]p«v/Hu«v]p«v {]hÀ¯\§Ä \mw NÀ¨ sNbvXv Ignªp.
ImcIvädpIÄ¡v taÂ {]tbmKn¡phm\pÅ Nne C³]p«v/Hu«v]p«v ^Mv-j\pIfpw
C++ Â DÄs¸Sp¯nbn«p­v. C¯cw ^Mv-j\pIÄ D]tbmKn¡p¶Xn\v cstdio

\ap¡v sN¿mw
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(stdio.h  F¶Xv Turbo C++  Â) F¶ slUÀ ̂ bÂ t{]m{KmanÂ DÄs¸Spt¯-
­Xv AXymhiyamWv .

getchar()

Cu ^Mv-j³ Iot_mÀUneqsS C³]p«v sNbvX ImcIvädns\ XncnsI XcnIbmWv
sN¿p¶Xv. Xmsg sImSp¯n«pÅ DZmlcW¯nÂ ImWp¶ t]mse Hcp ImcIvä-
dns\ thcnb_nenfnte¡v kw`cn¡mhp¶XmWv.

char ch=getchar();

kv{SnMv Hu«v]p«nÂ puts()  ^Mv-jsâ ta·IÄ \mw I­p Ignªp. C\n \ap¡v
ImcIväÀ Umä Hu«v]p«mbn e`n¡phm\pÅ ^Mv-js\¡pdn¨v ]Tn¡mw.

putchar()

X¶ncn¡p¶ ImcIväÀ BÀKypsaâ ns\ Ìm³tUÀUv Hu«v]p«v D]IcW (tamWnäÀ)
¯nÂ {]ZÀin¸n¡pIbmWv C u ^Mv-j³ sN¿p¶Xv-. ChnsS BÀKypsaâ v Hcp
ImcIväÀ tIm¬Ìtâm AsÃ¦nÂ Hcp thcnb_ntfm Bhmw. BÀKypsaâmbn
Hcp ]qÀW kwJybmWv (integer) \ÂIp¶sX¦nÂ AXns\ Hcp ASCII hne-bmbn
]cnKWn¡pIbpw AXn\p\krXamb ImcIväÀ {]ZÀin¸n¡pIbpw sN¿p¶p. Xmsg
sImSp¯n«pÅ tImUv putchar() ^Mv-jsâ D]tbmKw hyàam¡p¶p.

char ch='B'; //  thcnb_nÄ ch  \I¯v 'B'  tiJcn¡s¸Sp¶p

putchar(ch); //'B'  kv-{Io\nÂ {]ZÀin¸n¡s¸Sp¶p

ptchar('c'); // 'c'  kv-{Io\nÂ {]ZÀin¸n¡s¸Sp¶p

putchar(97); // 97  F¶ ASCII  hnebv¡\pkrXamb 'a'  kv-{Io\nÂ
{]ZÀin¸n¡s¸Sp¶p.

t]m{Kmw 9 .3  Cu ^Mv-j\pIfpsS {]hÀ¯\w hyàam¡p¶XmWv. Hcp kv{SnMv
C³]p«v sNbvXv  Hcp ImcIväÀ Is­¯phm³ C u t{]m{KmaneqsS km[n¡p¶p.
Hcp ImcIväÀ F{X XhW BhÀ¯n¡p¶psh¶p {]ZÀin¸n¡pIbmWv C u
t{]m{Kmw sN¿p¶Xv .

t{]m{Kmw 9.3 X¶ncn¡p¶ ImcIväÀ Hcp kv{Sn§n\I¯v F{X XhW Ds­¶p I¬tkmÄ
^Mv-j³ D]tbmKn¨v Is­¯pI

#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
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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 NÀ¨ sNbvX FÃm I¬tkmÄ ^Mv-j\pIfpw t{]m{Kmw 9.3 bnÂ D]-
tbmKnNn¨n«p­v. Cu t{]m{Kmansâ Hcp amXrI Hu«v]p«v  Xmsg sImSp¯ncn¡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-{Sn§nsâ Ahkm\w kqNn¸n¡m³ sa½dnbnÂ D]tbmKn¡p¶ ImcIväÀ GXv?
2. "Save earth" F¶ kv{Sn§v tiJcn¡p¶Xn\pÅ thcnb_nÄ {]Jym]\ {]kvXmh\

Fg pXpI?
3. I¬tkmÄ C³]p«v / Hu«v]p«v D]tbmKn¡p¶Xn\mhiyamb slUÀ ^bensâ t]sc-

gp¯pI?
4. "Be Positive" F¶ kv{Sn§v tiJcn¡p¶Xn\p F{X ss_äpIÄ BhiyamWv?
5. puts  ("hello");  cout<<"hello";  F¶nh F§s\ hyXymks¸«ncn¡p¶p?

9.5 C³]p«v / Hu«v]p«v {]{InbIÄ¡v th­nbpÅ kv-{Sow  ^Mv-j\pIÄ
(Str eam functions for I/O operations)

ImcIvädpIfnepw kv-{Sn§pIfnepw C³]p«v/Hu«v]p«v {]{InbIÄ sN¿phm\pÅ
asämcp kuIcyw C++ Â e`yam¡nbn«p­v. iostream F¶ slUÀ ̂ benÂ DÄs¸Sp-
¯nbn«pÅ ^Mv-j\pIfmWnh. sa½dn¡pw H_vPIväpIÄ¡panSbnÂ {]h-ln-¡p-
hm³ ss_äp-Isf (Umä) (stream of bytes) sb ssIImcyw sN¿p¶Xn\mÂ Chsb
s]mXpsh kv{Sow ̂ Mv-j\pIÄ F¶mWv hnfn¡p¶Xv. C++Â Iot_mÀUv, tamWnäÀ
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F¶nhsbbmWv km[mcWbmbn H_vPIväpIfmbn kqNn¸n¨ncn¡p¶Xv. ChbnÂ
GXm\pw Nne ^Mv-j\pIÄ \ap¡v ]cntim[n¡mw .

A. C³]p«v ^Mv-j\pIÄ
ImcIväÀ /kv{SnMv Umäsb C³]p«v sN¿p¶Xn\v  D]tbmKn¡p¶ ̂ Mv-j\pIfmWnh.
H_vPIväpIÄ¡pw sa½dn¡panSbnÂ ss_äp-Isf {]h-ln-¡p-hm³  klmbn¡p¶
^Mv-j\pIfmWv get(),getline() F¶nh. Io t_mÀUv D]tbmKn¨v  Umä C³]p«v
sN¿p-t¼mÄ Iot_mÀUns\ kqNn¸n¡m³  cin  F¶ Hm_vPÎv D]tbmKn¡pIbpw
taÂ¸dª ̂ Mv-j\pIÄ cin.get(), cin.getline() F¶o coXnIfnÂ hnfn¡p-
Itbm {]tbmK£aam¡pItbm sN¿p¶p. ChnsS tUm«v Hm¸tdäÀ F¶v hnfn¡p¶
]ocntbUv (period) NnÓw (.) BWv cin  F¶ H_vsPÎn\pw ^Mv-j\panSbnÂ
D]tbmKn¨n-cn-¡p-¶Xv.

i. get()

Iot_mÀUneqsS Hcp ImcIvädns\tbm H¶ne[nIw ImcIvädpIsftbm kzoIcn-
¡phm³ C u ^Mv-j³ D]tbmKn¡p¶p. Hcp kv{Sn§ns\ kzoIcn¡p¶Xn\v ^Mv-
jsâ BÀKyp-saâmbn AtdbpsS t]cpw hen¸hpw \ÂtI­XmWv. Xmsg sImSp¯n-
cn-¡p¶ tImUv C u ^Mv-jsâ D]tbmKw hyàam¡p¶XmWv.

char ch,str[10];

ch = cin.get(ch); // Hcp ImcIväÀ kzoIcn¨v 'ch'  Â tiJcn¡p¶p.
cin.get(ch);     //  taÂ kqNn¸n¨ {]kvXmh\bvIv kam\w.
cin.get(str,10); //  ]camh[n 10 ImcIvädpIfpÅ kv{Sn§ns\  kzoIcn¡p¶p.

ii. getline()

Iot_mÀUneqsS Hcp kv{Sn§ns\ kzoIcn¡phm\pÅ ^Mv-j\mWnXv. FâÀ Io,
ImcIvädpIfpsS F®w AsÃ¦nÂ GsX¦nepw {]tXyI ImcIväÀ, ChbnÂ GsX-
¦nepw D]tbmKn¨mWv kv{Sn§nsâ Ahkm\w kqNn¸n¡p¶Xv. C u ^Mv-j³
D]tbmKn¡p¶Xn\pÅ c­pXcw hmIyLS\ Xmsg sImSp¡p¶p.

char ch,str[10];

int len;

cin.getline(str,len); // 2 BÀKypsaâpIÄ  klnXw.
cin.getline(str,len,ch); // 3 BÀKypsaâpIÄ  klnXw .

BZyt¯XnÂ getline()  ^Mv-j\v c­v BÀKypsaâpIfmb ImcIväÀ Atdbpw
(ChnsS str ) IqSmsX BsI F{X ImcIvädpIÄ tiJcn¡msa¶p kqNn¸n¡p¶
Câ nPÀ hnebpw (len) D­v. c­mat¯XnÂ kv{Sn§nsâ Ahkm\w (Delimiter)
kqNn¸n¡p¶ ImcIvädpw ( ch  thcnb_nfnsâ hne) IqSn BsI ImcIvädpIfpsS
F®¯ns\m¸w \ÂInbncn¡p¶p. kv{SnMv C³]p«v sN¿pt¼mÄ H¶pInÂ ImcIvä-
dpIÄ am{Xw (len-1) AsÃ¦nÂ kv{Sn§nsâ Ahkm\w kqNn¸n¡p¶ ImcIväÀ
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\pIÄ
sa½dnbv¡pw H_vsPIvän\panSbnÂ Umä ss_äpIÄ XpSÀ¨bmbn {]hln¡phm³
klmbn¡p¶ Hu«v]p«v ̂ Mv-j\pIfmWv put(), write() F¶nh. Hu«v]p«v e`n¡phm³
th­n tamWnäÀ D]tbmKn¡p¶Xn\mÂ cout F¶ H_vPIväv BWv C u ^Mv-
j\pIfpsS IqsS D]tbmKn¡p¶Xv .

i. put()

Hcp ImcIväÀ tIm¬Ìtâm AsÃ¦nÂ thcnb_ntfm BÀKypsaâmbn kzoIcn¨p
{]ZÀin¸n¡phm³ D]tbmKn¡p¶ ^Mv-j\mWnXv.
char ch='c';

cout.put(ch); // 'c' {]ZÀin¸n¡s¸Sp¶p.
cout.put('B'); // 'B'  {]ZÀin¸n¡s¸Sp¶p.
cout.put(65); // ASCII  hne 65 \p ]Icambn 'A'  {]ZÀin¸n¡s¸Sp¶p.

ii. write()

BÀKypsaâmbn \ÂInbn«pÅ kv{Sn§ns\ {]ZÀin¸n¡phm\mWv CXv D]tbm-
Kn¡p¶Xv. hyàXbv¡v th­n Xmsg sImSp¯ncn¡p¶ DZmlcWw ImWpI.

char str[10] ="hello";

cout.write(str,10);

taÂ¸dª tImUv {]hÀ¯n¸n¡pt¼mÄ "hello" F¶ kv{Sn§n\v tijw 5 sshäv
kvt]tkmSp IqSnbmWv {]Zcvin¸n¡s¸Sp¶Xv. ImcWw c­mas¯ BÀKypsa-
â nsâ  hne 10 Dw IqSmsX kv{Sn§nse BsI ImcIvädpIfpsS F®w 5 Dw BbXn\m-
emWv.

t{]m{Kmw 9.4 .kv{Sow C³]p«v/Hu«v]p«v ^Mv-j\pIfpsS {]hÀ¯\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 {]hÀ¯n¸n¡pt¼mÄ Xmsg ImWp¶ Xc¯nepÅ 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 {]hÀ¯n¸n¡pt¼mÄ F´mWv kw`hn¡p¶Xv F¶v t\m¡mw. XpS-
¡¯nÂ Xs¶ get()  ^Mv-j³ 'p'  F¶ ImcIvädns\ kzoIcn¡p¶p. XpSÀ¶v
getline()  ̂ Mv-j³ D]tbmKn¨v "hello world"  F¶ kv{SnMv C³]p«v sN¿p¶p.
AXn\v tijw put() ^Mv-j\p]tbmKn¨v 'p'  F¶ ImcIväÀ {]ZÀin¸n¡p¶p.
write() ^Mv-j³ "hello wo"  F¶v am{XamWv {]ZÀin¸n¡p¶Xv. str  F¶
AtdbnÂ tiJcn¡mhp¶ ]mamh[n ImcIvädpIfpsS F®w 10 BsW¶v ^Mv-
j\nÂ kqNn¸n¨n«pap­v. Hcp ss_äv \Ä ImcIvädn\v ( '\0'-  kv-{Sn§nsâ Ahkm\
ImcIväÀ) th­n amänsh¡s¸«Xn\mÂ km[mcW 9 ImcIvädpIÄ am{Xta tiJcn-
¡phm³ IgnbpIbpÅp. F¶mÂ ChnsS Hu«v]p«v  Bbn sshäv kvt]kv DÄs¸sS
8 ImcIvädpIÄ am{XamWv ImWs¸Sp¶Xv. CXn\p ImcWw "p" F¶ ImcIvädn\v
tijw FâÀ Io D]tbmKn¡pt¼mÄ '\n',str  F¶ AtdbpsS BZys¯ AwK-
ambn tiJcn¡s¸Sp¶Xn\memWv. AXpsIm­v "hello wo" F¶ kv{SnMv ]pXnb
hcnbnemWv {]ZÀin¸n¡s¸Sp¶Xv.

Cu t{]m{KmanÂ "hello.world"  F¶v C³]p«v sNbvXv {]hÀ¯n¸n¨mÂ Xmsg
ImWp¶ hn[¯nepÅ 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 amäw HuSv]p«nÂ D­mbXn\v ImcWw getline() F¶ ̂ Mv-j³ tUm«v NnÓ-
¯n\v (dot operator) ap¼pÅ ImcIvädpIsf am{Xw kzoIcn¨Xn\memWv.

(. ) tUm«v Imc-
IväÀ {i²n-¡p-I.

Iot_mÀUnse IoIÄ D]tbmKn¨v C³]p«v sN¿pt¼mÄ Hcp]mSp
Imcy-§Ä kw`hn-¡p¶Xn\mÂ C¯cw ^Mv-j\pIÄ D]tbmKn-
¡pt¼mÄ Pm{KX ]peÀt¯­XmWv. AXpsIm­p Xs¶ \n§Ä
B{Kln¡p¶ Hu«v]p«v Xs¶ e`n¡Wsa¶nÃ. asämcp Imcyw

{i²nt¡­Xv write() ^Mv-j\I¯v strlen() F¶ ^Mv-j³ D]tbmKn-¨n-cn-
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¡p¶psh¶-XmWv. C u ^Mv-j³ D]tbmKn¡p¶Xn\p ]Icw t\cn«v 10 AsÃ-
¦nÂ 20 F¶o kwJyIÄ \ÂImhp¶XmWv. sImSp¯ncn¡p¶ kwJysb¡mfpw
IpdhmWv ImcIvädpIfpsS F®sa¦nÂ C³]p«v sN¿s¸« kv{Sn§nsâ XpSÀ¨bmbn
Nne ASCII ImcIvä-dpIfpw tNÀ¶mWv Hu«v]p«v e`n¡pI. \n§Ä strlen()

D]tbmKn¡pt¼mÄ kv{Sn§n\Is¯ ImcIvädpIfpsS IrXyamb F®w kqNn¸n-
¡s¸Sp¶p­v. C u ^Mv-j\pIsf Ipdn¨pÅ IqSpXÂ hnhc§Ä ]¯mas¯
A[ymb¯nÂ NÀ¨ sN¿mw. string.h F¶ slUÀ ^bÂ DÄs¸Sp¯nbmÂ
am{Xta Cu ^Mv-j³ D]tbm-Kn¡phm³ IgnbpIbpÅp.

\ap¡v sN¿mw

XmcXay kqN\IÄ I¬tkmÄ ^Mv-j\pIÄ kv{Sow ^Mv-j\pIÄ
Bhiyamb slUÀ ^bepIÄ ........................................ ........................................

D]tbmK coXn {_m¡än\I¯v Bhiyamb Umä H_vPIvänsâ XpSÀ¨bmbn tUm«v
tbm, thcnb_nfnsâ t]tcm tNÀHm¸tdädpw, Bhiyamb Umätbm
¯v ^Mv-jsâ t]cv kqNn¸n¡pI thcnb_nfnsâ t]tcm tNÀ¯n«p

Å ^Mv-j³ D]tbmKn¡pI.

D]IcW§Ä Iot_mÀtUm, tamWnätdm F¶v
kqNn¸n¡s¸«nsÃ¦nÂ

DZmlcW§Ä ........................................ ........................................

Xmsg sImSp¯ncn¡p¶ ]«nIbnÂ hn« ̀ mKw ]qcn¸n¨v kv{Sow ̂ Mv-
j\pIsf XmcXayw sN¿pI.

kzbw ]cntim[n¡mw
1. ImcIväÀ Umä C³]p«v sN¿p¶Xn\pÅ Hcp kv{Sow ̂ ¦vjsâ t]sc-

gpXpI?

2. write() ^Mvj³ D]tbmKn¨v "Smoking is injurious to health"F¶
kv{Sn§v {]ZÀin¸n¡phm\pÅ C++ {]kvXmh\ FgpXpI?

3. kv{Sow C³]p«v/Hu«v]p«v ̂ ¦vj\pIÄ D]tbmKn¡p¶Xn\mhiyamb
slUÀ ^bensâ t]scgpXpI?

4. getline() ^Mvjsâ 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{Sn§pIsf  ssIImcyw sN¿p¶Xn\mWv C++ t{]m{KmapIfnÂ ImcIväÀ Atd
D]tbmKn¡p¶Xv. Hcp kv{Sn§n\p sa½dn A\phZn¡s¸Spt¼mÄ kv{Sn§nsâ
Ahkm\ ̀ mK¯mWv \Ä ImcIväÀ ('\0') Iq«nt¨À¡s¸Sp¶Xv. kv{Sn§pIÄ C³]p«v/
Hu«v]p«v sN¿p¶Xn\v hnhn[ Xcw I¬tkmÄ ̂ Mv-j\pIÄ e`yamWv. Ch cstdio,
F¶ slUÀ ^benemWv DÄs¸«n«pÅXv. iostream F¶ slUÀ ^bepw kv{Sn-
§pIfpsS C³]p«v/Hu«v]p«v {]tbmK§Ä¡pÅ Nne kv{Sow ^Mv-j\pIÄ e`yam-
¡p¶p­v .

]T\ t\«-§Ä

Cu ]mT`mK¯nsâ ]qÀ¯oIcW¯n\p tijw ]TnXmhv

• kv{SnMv  ssIImcyw sN¿p¶Xn\v ImcIväÀ Asd D]tbmKn¡p¶Xn-\pÅ tijn
BÀPn¡p-¶p.

• ImcIväÀ, kv{SnMv F¶nh C³]p«v/Hu«v]p«v sN¿p¶Xn\pÅ hnhn[ Xcw _nÂäv
C³ ^Mv-j\pIÄ (Built in function) D]tbmKn¡p¶Xn-\pÅ Ignhv t\Sp¶p.

• I¬tkmÄ ̂ Mv-j\pIfpw kv{Sow ̂ Mv-j\pIfpw XmcXayw sN¿m\pÅ {]mhoWyw
t\Sp-¶p.

em_v {]hÀ¯\§Ä

1 Hcp kv{SnMv C³]p«v sNbvXv AXnse henb A£c§Ä, sNdnb A£c§Ä,
kwJyIÄ, {]tXyI ImcIvädpIÄ, sshäv kvt]kpIÄ F¶nhbpsS F®w
I­p]nSn¡p¶Xn\pÅ C++ t{]m{Kmw FgpXpI.

2.  Hcp hmNI¯nse hm¡pIfpsS F®w Is­¯p¶Xn\pÅ C++ t{]m{Kmw
FgpXpI.

3. Hcp kv{SnMv C³]p«v sNbvXv AXnse FÃm sNdnb kzcm£c§fpw (vowels)

henb kzcm£c§fm¡n amäp¶Xn\pÅ C++ t{]m{Kmw FgpXpI.

4. X¶ncn¡p¶ kv{Sn§ns\ Xncns¨gpXp¶Xn\pÅ t{]m{Kmw FgpXpI. DZml-
cW¯n\v "AND"  BWv C³]p«v sNbvXsX¦nÂ Hu«v]p«mbn "DNA"  F¶v
e`n¡Ww.

5. C³]p«v sNbvX hm¡v D]tbmKn¨v (DZmlcW¯n\v COMPUTER) Xmsg
ImWp¶-hn[w Hcp {XntImWw \nÀ½n¡p¶Xn\pÅ 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¶ hmNI¯nse Hmtcm hm¡nsâbpw BZy ImcIväÀ am{Xw {]ZÀin-
¸n¡phm\pÅ t{]m{Kmw FgpXpI. ChnsS I¬tkmÄ C³]p«v/Hu«v]p«v  ^Mv-
j\pIÄ am{Xta D]tbmKn¡mhq. DZmlcW¯n\v "Save Water Save Nature"
F¶ kv{SnMv C³]p«v sNbvXmÂ Hu«v]p«v  "SWSN" F¶mbncn¡Ww.

7. Hcp kv{SnMv ]men³t{Umw BtWm AÃtbm F¶v ]cntim[n¡p¶Xn\pÅ
t{]m{Kmw FgpXpI. (Hcp kv{SnMpw AXnsâ Xncns¨gpXnb cq]hpw Htc t]mse-
bmsW¦nÂ B kv{SnMv ]men³t{Umw BWv. DZmlcWw "MALA YALAM" ).

amXrI tNmZy§Ä
{ltkzm¯c tNmZy§Ä

1. putchar(97); F¶ {]kvXmh\bpsS Hu«v]p«v F´mbncn¡pw?

2. I¬tkmÄ ^Mv-jsâbpw kv{SnMv ^Mv-jsâbpw hyXymkw FgpXpI.

3. get() ^Mv-j\p]tbmKn¨v "computer" F¶ kv{SnMv C³]p«v sN¿phm\pÅ C++
{]kvXmh\ FgpXpI.

4. Xmsg sImSp¯n«pÅ tImUnsâ Hu«v]p«v FgpXpI.

puts(“hello”);

puts(“friends”);
eLp D]\ymkw

1. Xmsg sImSp¯ncn¡p¶ C++ tImUnsâ 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 sImSp¯ncn¡p¶ C++ t{]m{Kmanse sXäpIÄ Is­¯n ImcWw hyà-
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 sImSp¯n«pÅ ̂ Mv-j\pIÄ \nco£n¡pI. Ah km[phmsW¦nÂ, {]hÀ-
¯n-¡pt¼mÄ F´v kw`hn¡p¶psh¶v hnhcn¡pI. Ah Akm[phm-sW¦nÂ
ImcWw FgpXpI (thcnb_nÄ km[phmsW¶v k¦Â¸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 sImSp¯ncn¡p¶ {]kvXmh\IÄ hmbn¨v tNmZy§Ä¡v D¯csagpXpI.

char name[20];

cin>>name;

cout<<name;

• C³]p«v kv{Sn§v "Sachin Tendulkar" F¶msW¦nÂ Hu«v]p«v F´mbncn¡pw?
\ymboIcn¡pI.

• X¶ncn¡p¶ C³]p«v kv{SnMv  Xs¶ Hu«v]p«mbn e`n¡p¶Xn\v {]kvXmh\bnÂ
Bhiyamb amäw hcp¯pI .

D]\ymkw

1. I¬tkmÄ C³]p«v/Hu«v]p«v ^Mv-j\pIÄ DZmlcWklnXw hnhcn¡pI.

2. kv{Sow C³]p«v/Hu«v]p«v ^Mv-j\pIÄ DZmlcWklnXw hnhcn¡pI.























































































]¯mw ¢mkv ]co£bpsS ^ew Adn-bp-
hmt\m ]Xns\m¶mw ¢mÊnÂ {]thi\w
In«ntbm F¶v ]cn-tim-[n-¡p-¶-Xnt\m
\n§Ä CâÀs\äv D]tbmKn¨n«pt­m? ]Ww
]n³-h-en¡p¶Xn\mbn \n§Ä F Sn Fw
kµÀ-in-¨n«pt­m? I¼yq«dnÂ \n¶v ]m«pIÄ,
Nn{X-§Ä, kn\namiIe§Ä F¶nh skÂ-
t^m-Wnte¡v amäphmt\m, CâÀs\äv D]-
tbmKn¨v s{Sbn³ Sn¡äv _p¡v sN¿phm-t\m
\n§Ä {ian¨n«pt­m? C u tNmZy§-fnÂ
GsX¦nepw H¶n\v \n§fpsS D¯cw ‘AsX'
F¶msW-¦nÂ, \n§Ä I¼yq«À irw-JebpsS
tkh\w D]tbmK-s¸Sp¯nbn«p­v F¶v
A\pam-\n-¡mw. I¼yq«À irwJebpsS {]hÀ-
¯\§sf-¡p-dn¨pw AhbpsS KpW§sf-¡p-
dn¨pam-Wv Cu A²ym-b¯nÂ ]Tn¡p¶Xv.
CtXmsSm¸w Cu taJebnÂ D]tbmKn¡p¶
hnhn[ D]I- cW§sf¡pdn¨pw am [ ya§-
sf¡pdn¨pw \ap¡v  NÀ¨ sN¿mw. IqSmsX
hnhn[Xcw I¼yq-«À irwJeIsf¡pdn¨pw
irwJe-I-fneq-sS hn\nabw \S¯p-hm\mh-iy-
amb \nba§sf-¡pdn¨pw NÀ¨ sN¿mw.

11.1I¼yq«À irwJe (Computer network)

Hcp hn\nab Cet{ÎmWnIv  am[ya-¯neqsS
]ckv]cw _Ôn¸n¨n«pÅ I¼yq«dp-IfpsS-
bpw aäp I¼yq«nMv lmÀUvhbÀ D]Ic-W§-

I¼yq«À irwJeIÄ (Computer Networks)
$ irwJebpsS BhiyIX
$ Nne {][m\ ]Z§Ä

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

$ ssKUUv aoUnbw (Guided Medium)
$ A¬ ssKUUv aoUnbw (Unguided Medium)
$ tdUntbm XcwK§Ä D]tbmKn¨pÅ hbÀ- seÊv

hn\nab kmt¦XnIhnZyIÄ
Umä hn\nab D]IcW§Ä (Data Communication Devices)

$ F³.-sF.-kn. (NIC), l_v (HUB), kzn¨v (SWITCH), dn]oäÀ
(Repeater), {_nUvPv (Birdge), dq«À  (Router), tKävth
(Gagteway)

Umä sSÀan\Â D]IcW§Ä (Data Terminal Equipments)
$ tamUw (Modem), aÄ«ns¹IvkÀ (Multiplexer) /UnaÄ«n-

s¹IvkÀ   (Demultiplexer)
$ irwJe {IaoIcW coXnIÄ (Network Topologies)
$ _kv  (Bus), ÌmÀ (Star), dnMv  (Ring), sajv (Mesh)

hnhn[ Xcw irwJeIÄ
$ ]m³ (PAN), em³ (LAN), am³ (MAN), hm³ (WAN)

irwJebpsS bpàym[njvTnX XcwXncnhpIÄ/hn`P\w
$ ]oÀþSpþ]oÀ (Peer - to - peer)
$ ¢bâ v - kÀhÀ (Client - Server)

irwJem s]cpamä N«§Ä/\nba§Ä (Network Protocol)
$ TCP/IP (HTTP, FTP, DNS)

D]tbmàmhns\bpw I¼yq«dpIsfbpw  irwJe-bnÂ Xncn¨dnbÂ
$ MAC hnemkw (MAC Address)
$ sF]n hnemkw (IP Address)
$ bqWnt^mw dntkmgvkv semt¡äÀ- (Uniform Resoure

Locator)

{][m\ Bib§Ä

11
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fpsSbpw ({]nâdpIÄ, kvIm\-dpIÄ, tamUw, CD s{sUhpIÄ XpS§nbh) Hcp
Iq«-amWv I¼yq«À irwJe. Cu D]IcW§Ä¡v ]ckv]cw hnhc§Ä hn\nabw
\S¯p-hm\pw, \nÀt±i§Ä  ssIamdphm\pw, Umäbpw D]IcW§fpw ]ckv]cw
]¦nSp-hm\pw km[n¡p¶p. Hcp irwJebnÂ DÅ I¼yq«dpIsf tI_nfpIÄ,
sSen-t^m¬ sse\pIÄ, tdUntbm XcwK§Ä, C³{^msdUv XcwK-§Ä, D]{K-
l§Ä ChbntesX¦nepw D]tbmKn¨v ]ckv]cw _Ôn¸n¡mw.

11.1.1 irwJebpsS BhiyIX (Need for network)

Hcp I¼yq«À irwJebv¡v D¯a DZmlcWamWv CâÀs\äv. C-sabnÂ, Hm¬-
sse³ ]{X§Ä, t»mKpIÄ, NmänMv CâÀs\äv A[njvTnX tkh\-§Ä XpS§n-
bh CÃm¯ Hcp temIs¯ Ipdn¨v \ap¡v Nn´n¡phm³ IgnbnÃ. ]c-kv]cw
_Ôn-¸n-¨n-«n-Ãm¯ I¼yq-«-dp-IÄ D]tbmKn¡p¶-Xnt\¡mÄ ]eta·-Ifpw ]ckv-
]cw _Ôn¸n¨ I¼yq«dpIÄ¡v D­v. AhbnÂ NneXv NphsS tNÀ-¡p¶p.

$ hn`hw ]¦pshbv¡Â  (Resource sharing)

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

$ hnhc hn\nabw (Communication)

$ hnizmkyX (Reliability)

$ hn]peoIcn¡phm\pÅ km[yX (Scalability)

hn`hw ]¦pshbv¡Â: I¼yq«À irwJebnÂ e`yamb lmÀUvshbdpw tkm^väv-
shbdpw  ]¦nSp¶Xns\bmWv hn`h§fpsS ]¦pshbv¡Â F¶Xp-sIm­v Dt±in-
¡p¶Xv. DZmlcW¯n\v Hcp I¼yq«dnsâ UnhnUn s{sUhnÂ \n¶mWv Hcp
Unhn-Un bpsS DÅS¡w asämcp I¼yq«dnÂ D]tbmKn¡p¶Xv. AXp--t]mse,
aäv lmÀ-UvshbÀ D]IcW§fmb  lmÀUv UnkvIv, {]nâÀ, kvIm\À, XpS§nb-
hbpw tkm^vävshbdpIfmb A¹nt¡j³ tkm^vävshbÀ, Bâ n sshdkpIÄ
XpS§nbhbpw I¼yq«À irwJe hgn ]ckv]cw ]¦nSmw.

hne - {]IS\ A\p]mXw:  Hcp I¼yq«dnÂ e`yamb hn`h§Ä irwJebnepÅ
aäv I¼yq«dpIfpambn Ffp¸¯nÂ ]¦nSphm³ Ignbp¶p. ssek³kpÅ tkm^väv-
shbÀ Hmtcm I¼yq«dn\pw hm§p¶Xn\pÅ sNehv A¯cw tkm^vävshbdnsâ
irwJe ]Xn¸pIÄ hm§ns¡m­p Ipdbv¡phm³ Ignbpw. hn`h§fpsS C¯c-
¯nepÅ D]tbmKw I¼yq«dnsâ {]IS\s¯ _m[n¡m¯ hn[¯nepw, IqSmsX
Ipdª NnehnÂ, KWyamb em`¯nte¡p \bn¡p¶ Xc¯nepw Bbncn¡pw.

hnhc hn\nabw:  C-sabnÂ, NmänMv, hoUntbm tIm¬s^d³knMv XpS§nb
tkh\§fneqsS irwJebnepÅ atäsX¦nepw D]t`màmhpambn hnhc hn\n-
abw \S¯phm³ I¼yq«À irwJe klmbn¡p¶p. DZmlcWambn e£yØm\-
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¯nte-¡pÅ Zqcw IW¡nseSp¡msX hfsc thK¯nÂ ktµi§Ä Ab¡p-
hm\pw kzoIcn¡p-hm\pw  Ignbp¶p.

hnizmkyX :  I¼yq«À irwJe D]tbmKn¨v H¶ne[nIw I¼yq«dpIfnÂ Bhiy-
amb hnhc§fpsS \nch[n ]IÀ¸pIÄ kq£n¡phm³ Ignbp¶p.- DZmlc-W-
¯n\v, Hcp I¼yq«dnÂ kwc£n¨n«pÅ C++ ^bepIÄ, Nn{X-§Ä AsÃ-¦nÂ
]m«pIÄ F¶nh CtX irwJebnse aäp I¼yq«dpIfnÂ  kq£n¡m-hp¶XmWv.
C§s\ kq£n¡p¶Xv sIm­v, GsX¦nepw I¼yq«dn\v XIcmdp­mbmÂ
(icnbmbn {]hÀ¯n¡mXncn¡pI, bmZrÝnIambn ^bepIÄ \ãs¸«v t]m-
IpI) C u ̂ bepIsf I¼yq«À irwJebnÂ \n¶pw hos­-Sp¡phm³ km[n-¡p¶p.

hn]peoIcn¡phm\pÅ km[yX: I¼yq«À irwJebntebv¡v I¼yq«dpIfpsS
F®w Iq«nbpw Ipd¨pw irwJebpsS {]hÀ¯\ £aX DbÀ¯p-Ibpw Xmgv¯p-
Ibpw sN¿mw. CXn\p]pdsa irwJebntebv¡v IqSpXÂ kw`cW D]IcW§Ä
DÄs¸Sp¯n irwJebpsS kw`cW tijn hÀ²n¸n¡mw

11.1.2 Nne {][m\ ]Z§Ä  (Some key terms)

I¼yq«À irwJebpambn _Ôs¸« Nne {][m\ ]Z§Ä NphsS hniZam¡p¶p.

_m³UvhnUv¯v (Bandwidth) :- _m³Uv hnUvXv F¶mÂ \nÝnX kab¯v \nÝnX
am[ya¯neqsS Abbv¡mhp¶ UmäbpsS AfhmWv. \n§Ä Hcp sslthbneq-
sStbm AsÃ¦nÂ Hcp s]mXptdmUneqsStbm k©cn-¡pIbmWv F¶v hnNmcn-
¡pI. tdmUnsâ hoXn IqSpt´mdpw AXneqsS IS¶p- t]mIphm³ Ignbp¶
hml\§fpsS F®w IqSp¶Xmbn ImWmw. am{XaÃ ChnsS CSp§nb tdmUn-
t\¡mÄ thK-¯nÂ hml-\-§Ä¡v k©-cn-¡mw. AXpsIm­p Hcp hoXnbpÅ
tdmUn\v, CSp§nb tdmUnt\¡mÄ _m³Uv hnUvXv IqSpXemWv F¶v \ap¡v
a\knem¡mw.

Hcp-irwJebnÂ I¼yq«dpIÄ¡nSbnÂ ]camh[n ssIamäw sN¿phm³ Ignbp¶
UmäbpsS Afhns\ _m³UvhnUv¯v F¶v ]dbmw. _nävkv s]À sk¡â v ({]Xn-
\n-an-j-am-{X-IÄ) (_n]nFkv) F¶ coXnbnÂ  UnPnäÂ k{¼Zmb¯nÂ CXns\
Af¡p¶p. _m³UvhnUvXv IqSpXemhpt¼mÄ Umäbv¡p thK¯nÂ k©cn-
¡phm³ Ignbp¶p, BbXn\mÂ Hcp {]tXyI kab]cn[n¡p-ÅnÂ irwJe-bn-
eqsS henb AfhnÂ Umä ssIamäw sN¿mhp-¶XmWv. DZml-cW¯n\v tI_nÄ
tamUw hgnbpÅ CâÀs\äv IW£³ 25 Mbps _m³Uv hnUvXv \ÂIp¶p.

t\mbvkv (Noise):- Umä knKv\ensâ KpW\nehmcw Ipdbv¡p¶tXm, knáepI-
fpsStbm UmäbpsS \o¡s¯  XSks¸Sp¯p¶tXm Bb  asämcp A\-`n-a-X-
amb Xcw-K-am-Wv ‘ t\mbvkv' (Noise). kao]¯pÅ kwt{]£W D]IcW-§fnÂ
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\n¶pw, aäp b{´§fnÂ \n¶pw tI_nfpIfnÂ \n¶pw, ]pd¯p hcp¶ knáep-
IfmWv CXn\p ImcWw. Hcp irwJebnÂ (Network) ssIamäw sN¿-s¸-Sp¶
sSIvÌpIÄ, t{]m{KmapIÄ, Nn{X§Ä, HmUntbm XpS§nb FÃm Umätb-bpw
t\mbvkv {]XnIqeambn _m[n¡p¶p.

t\mUv (Node): I¼yq«À irwJebnte¡p t\cn«v _Ôn¸n-¨n«pÅ GXv D]Ic -
Ws¯bpw (I¼yq«À, kvIm\À, {]n³dÀ apXembh) t\mUv F¶v ]dbp¶p. DZm -
lcWambn, kvIqfnÂ I¼yq«À irwJebnte¡v _Ôn¸n-¨ncn¡p¶ I¼yq«dpIsf
t\mUv F ¶mWv Adnbs¸Sp¶ Xv. \½psS I¼yq«dns\ CâÀs\äpambn _Ôn -
¸n¡pt¼mÄ,  B I¼yq«À CâÀs\änse Hcp t\mUv Bbn amdp¶p .

11.2 UmäbpsS hn\nab k{¼Zmbw (Data communication system)

hnhchn\nab¯n\pw ]¦pshbv¡en\pw th­n Hcp I¼yq«À irwJebnse
D]-IcW§sf hnhn[ coXnbnÂ _Ôn¸n¨ncn¡p¶p. Hcp kwt{]£W am[y-
a¯neqsS c­p D]IcW§Ä X½nÂ \S¯p¶ UnPnäÂ hnhc§fpsS ssIam-
äs¯ UmäbpsS hn\nabw AYhm Umä I½yqWnt¡j³ (Data Communication)

F¶v ]dbp¶p. Nn{Xw 8.1 Â UmäbpsS hn\nab kwhn[m-\-¯nsâ s]mXp {]m-
Xn\n[yw ImWn¡p¶p.

Nn{Xw 8.1: Umä hn\nab kwhn[m\w

am[yaw

t{]£-I, kzoI-cW
D]-I-cWw

t{]£-I, kzoI-cW
D]-I-cWw

Hcp UmäbpsS hn\nab kwhn[m\w \nÀ½n¡p¶Xn\v Xmsg¸dbp¶ A©v
ASnØm\ LSI§Ä BhiyamWv.

ktµiw  (Message) : hn\nabw sNt¿­ {][m\ hnhc§Ä BWv CXv. CXnÂ
sSIvÌpIÄ, Nn{X§Ä, HmUntbm, hoUntbm XpS§nbh DÄs¸Sp¶p.

\n§fpsS kvIqfnse I¼yq«À irwJebnÂ D]tbmKn¨n«pÅ
lmÀUv-shb-dn-sâbpw tkm^vävshb-dn-sâbpw ]«nI X¿mdm¡pI.

\ap¡v sN¿mw
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t{]£I³  (Sender): ktµiw Abbv¡phm³ D]tbmKn¡p¶ I¼yq«dns\bpw,
D]IcW§sfbpw, t{]£Is\t¶m, DdhnSw Ft¶m, kwt{]£W kma{Kn
Ft¶m hnfn¡mw.

kzoIÀ¯mhv (Receiver): kzoIÀ¯mhv F¶Xv ktµi§Ä kzoIcn¡p¶
I¼yq«tdm A\p_Ô D]IcW§tfm BImw.

am[yaw (Medium): - t{]£I\nÂ \n¶v kzoIÀ¯mhntebv¡v ktµiw k©cn-
¡p¶ ̀ uXnI ]mXbmWv CXv. t\mUpIÄ  X½nÂ ]ckv]cw _Ôn¸n¨ncn¡p¶
coXnsb CXv kqNn¸n¡p¶p.

s{]mt«m-t¡mÄ (Protocol):-þ t{]£-I\pw kzoIÀ¯mhpw ktµ-i-§Ä ssIamäw
sN¿p-t¼mÄ ]men-t¡­ \nb-a-§sf t{]mt«mtImÄ (protocol) F¶v hnfn¡mw.

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

Hcp D]IcW¯nÂ \n¶v asäm¶nte¡p ktµiw hln¡phm³ Ignbp¶ Hcp
am[yaw Ds­¦nÂ am{Xta UmäbpsS hn\nab {]{Inb ]qÀ®amIpIbpÅq.
Hcp I¼yq«À irwJebnÂ Umä ssIamäw sN¿phm³ D]tbmKn¡p¶ am[yas¯
hnhchn\nab ]mX AsÃ¦nÂ hn\nab am[yaw F¶v hnfn¡mw. Hcp I¼yq«À
irwJebnÂ hnhchn\nab¯n\mbn c­p Xc¯nepÅ am[ya§sf D]tbm-
Kn¡mw. ssKUUv am[y-ahpw A¬ssKUUv am[y-ahpw ssKUUv am[ya¯nÂ
tI_nfpIÄ D]tbmKn¡p¶p. AsX kabw A¬ssKUUv am[ya¯nÂ
tdUntbm XcwK§Ä, ssat{Imthhv XcwK§Ä AÃ¦nÂ C³{^m-sdUv
XcwK§Ä F¶nhbmWv Umä Abbv¡phm\mbn D]tbmKn¡p¶Xv.

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

tImbmIvknÂ tI_nÄ (Coaxial cable), SznÌUv s]bÀ tI_nÄ  (Twisted pair cable),

H]vän¡Â ss^_À tI_nÄ (Optical fibre cable) F¶nh I¼yq«À irwJebnÂ
Umä ssIamdphm\mbn  D]tbmKn¡p¶ ssKUUv am[ya§fmWv.

a.  SznÌUv s]bÀ tI_nÄ (CuXÀs\äv t I_nÄ) (Twisted pair cable (Ethernet calbe)

sNdnb I¼yq«À irwJebv¡v A\ptbmPyhpw, Gähpw hym]Iambn D]tbmKn-
bv¡p¶XpamWv Cu am[yaw. hyXykvX \nd§Ä sIm­v Xncn¨-dnbphm³ Ign-
bp¶ \mev tPmUn hbdpIsf Hcp IhNw sIm­v kwc£n¨p sIm­pÅ cq]I-
ev]\bmWnXv. SznÌUvs]bÀ c­p Xc¯nemWv DÅXv 1) A¬-joÂÍv SznÌUv
s]bÀ ( (Unshielded Twisted Pair  (UTP )), 2) joÂÍv SznÌUv s]bÀ  (Shielded  Twisted

Pair) (STP) F¶pw
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A¬joÂUUv SznÌUv s]bÀ (Unshielded Twisted Pair (UTP)):- t]cp t]mse
Xs¶ IhNw CÃm¯ Xcw tI_nÄ BWnXv.

CXnsâ {][m\ khntijXIÄ

$ hfsc Ipdª sNehnÂ sNdnb irwJeIÄ  \nÀ½n¡mw.

$ I\w IpdªXpw hg¡apÅXpw Bb tI_nfmWv.

$ hfsc Ffp¸¯nÂ irwJem D]Ic-W-§sf _Ôn¸n¡mw.

$ 100 m  Zqc¯nÂ hsc Umäsb hln¨p sIm­v t]mIphm\pÅ Ignhv D­v

joÂUUv SznÌUv s]bÀ (Shielded Twisted Pair (STP)): UTP tI_nfns\
t¸mse Xs¶bmWv F¦nepw STP bnÂ tPmUnIfmb hbdpIsf s]mXnªp
kq£n¡p¶p. UTP tI_nfns\ t]mse ]n¶oSv FÃmäns\bpw s]mXnªp sIm­v
Hcp IhNhpw D­mIpw.

CXnsâ {][m\  khntijXIÄ

$ t\mbnkv  (Noise) \v FXnsc iàamb
{]Xntcm[ kwhn[m\amWv C u tI-
_nfn\v DÅXv.

$ CXn\v UTP tI_nfnt\¡mÄ hne
IqSpXÂ BWv.

$ UTP tI_nfpambn XmcXayw sN-¿p-
t¼mÄ STP tI_nÄ Øm]n¡p-hm³
{]bmkamWv.

Nn{Xw 8.3: FkvSn]n tI_nfpw
RJ-45 IWÎdpw

Nn{Xw 8.2:  UTPtI_nfnsâ {][m\ `mK§Ä ImWn¨ncn¡p¶p.

tPmUn-IÄ

tI_nÄ Ih-Nw

NmeIw

C³kp-te-äÀ
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RJ45 F¶ IWÎÀ D]tbmKn¨mWv UTP/ STP tI_nfpIÄ I¼yq«dpambn
_Ôn¸n¨ncn¡p¶Xv.

b. sImbmIvknbÂ tI_nÄ (Coaxial cable)

Hcp sImbmIvknbÂ tI_nfnsâ DÄ`mK¯v Hcp NmeIs¯ s]mXnªp sIm­v
Hcp C³kpteäÀ Syq_pw ho­pw AXns\ s]mXnªp sIm­v Hcp NmeIhpw
(joÂUv) D­mbncn¡pw. CXn\p ]pdsa Hcp {]Xntcm[ IhNhpw IqSn ImWpw.
Nn{Xw 8.4 sImbmIvknbÂ tI_nfnsâ LS\ Nn{XoIcn-¨ncn¡p¶p.

sImbmIvknbÂ tI_nfnsâ khntijXIÄ.

$ ZoÀL Zqct¯¡v (GItZiw 185 m

apXÂ -500 m hsc) HäbSn¡v Umäsb
hln¨p sIm­v t]mIphm³  Ignbpw.

$ hfsc DbÀ¶ _m³UvhnUvXv BWv
DÅXv.

$ ]pdwN« (IhNw) DÅXpsIm­v
hfsc Ipdª tXmXnepÅ sshZyp-
XIm´nI XcwK§fpsS XSÊs¸Sp-
¯Â am{Xta D­mIp¶pÅq.

$ SznÌUv s]bÀ tI_nfnt\¡mÄ I\w IqSnb cq]Iev]\bmWv.

$ SznÌUv s]bÀ tI_nfnt\¡mÄ hg¡w hfsc IpdhmWv.

$ SznÌUvs]bdpambn XmcXayw sN¿pt¼mÄ Øm]n¡phm³ {]bmkamWv.

c.  H]vän¡Â ss^_À tI_nÄ (Optical fibre cable)

Umäsb {]Imi IWnIm cq]¯nÂ Hcp \ofw IqSnb I\w Ipdª ¥mkv Syq_n-
eqsS IS¯nhnSp¶ cq]Iev]\bmWv H]vän¡Â ss^_dpIÄ-¡pÅXv. {]Imi-
¯nsâ thKXbnÂ Umäsb hfsc Zqct¯¡v kwt{]£Ww sN¿phm³
Ignbp¶p. Nn{Xw 8.5  H]vän¡Â ss^_dnsâ {][m\ ̀ mK§Ä ImWn¨ncn¡p¶p.

Nn{Xw 8.4: sImbmIvknbÂ  tI_nÄ

 tIm¸Àh-bÀ

 C³kp-te-j³
tIm¸Àh-bÀ sajv

 ]pdw IhNw

Nn{Xw 8.5: H]vän¡Â ss^_À

¢mUnwKvIhNw tImÀ ss^_-dn\v _ew
\ÂIp-¶h

tI_nÄ IhNw
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H]vän¡Â ss^_dn\v  Xmsg¸dbp¶ `mK§Ä D­v.

$ tImÀ: a[y`mK¯p IqSn {]Imiw IS¶p t]mIp¶ I\w Ipdª ¥mknsâ
IpgemWv CXv.

$ ¢mUnMv : tImÀ ̀ mKs¯ s]mXnªp sIm­v {]Imis¯ tImdn\pÅnte¡p
Xs¶ {]Xn^en¸n¡p¶ ]pdw `mKamWv CXv.

$ tIm«nMv :- CuÀ¸¯nÂ \n¶pw, XIcmdnÂ \n¶pw kwc£n¡p¶Xn\mbn«pÅ
tI_nfnsâ ¹mÌnIv IhNamWv CXv.

\qdpIW¡nt\m Bbnc¡W¡nt\m Bb H]vän¡Â ss^_À tI_nfpIsf
s]mXnªncn¡p¶ IhNs¯ Pm¡äv F¶v hnfn¡p¶p.

AÀ²NmeI D]IcW§fmb sseäv FanänMv UtbmUpIÄ (LED) tekÀ
UtbmUpIÄ F¶nh D]tbmKn¨v DÛh Øm\¯psh¨p H]vän¡Â {Sm³-kvanäÀ,
sshZypX XcwK§sf {]Imi XcwK§Ä B¡n amäp¶p (tamUptej³).
adp`mK¯v, t^mt«m UnäÎÀ AS§nb  H]vän¡Â dnkohÀ, {]Imi XcwK§sf
t^mt«m Ce{În¡v {]`mhw D]tbmKn¨v XncnsI sshZypX XcwK§Ä B¡n
amäp¶p (UotamUptej³). tekÀ UtbmUpIÄ¡p Zqc]cn[nbpw, ssIamä
thKXbpw LED UtbmUpItf¡mÄ IqSpXÂ BWv .

Hm]vän¡Â ss^_À tI_nfnsâ  khntijXIÄ

$ DbÀ¶ _m³Uv hnUv¯nÂ iÐhpw, hoUntbmbpw Umäbpw ssIamdp¶p

$ HäbSn¡v Umäsb ZoÀL Zqct¯bv¡v F¯n¡p¶p.

$ Umä ssIamäw sN¿phm³ {]Imi IWnIIÄ D]tbmKn¡p¶Xn\mÂ ssh-
ZypX Im´nI XcwK§fpambn Hcp IqSnt¨cepw \S¡p¶nÃ.

$ I¼yq«À irwJebv¡p e`yambXnÂ sh¨v Gähpw sNethdnbXpw Imcy-
£aX IqSnbXpamb am²yaamWnXv.

$ ]cn]me\hpw Øm]n¡epw (Maintenance and installation) {]bmkIchpw
k¦oÀWhpamWv.

11.3.2 A¬ ssKUUv aoUnbw (hbÀc-lnXw) (Unguided medium (Wireless))

sshZypXIm´nI XcwK§Ä BWv hbÀseÊv hnhchn\nab¯n\mbn I¼yq«À
irwJebnÂ D]tbmKn¡p¶Xv. XcwKssZÀLys¯ tlÀSvkv (Hetrz (Hz) )Â
BWv IW¡m¡p¶Xv. Nn{Xw 8.6 -Â Bhr-¯nsb ASnØm\am¡n hnhn[ Xcw
sshZypXIm´nIXcwK§Ä ImWn¨ncn¡p¶p. C u hn`mK¯nÂ hbÀekv  hnhc
hn\nab¯n\mbn, tdUntbm XcwK§fpw ssat{Im Xcw-K-§fpw C³{^msdUv
XcwK§fpamWv D]tbmKn¡p¶Xv F¶v \ap¡v a\-Ên-em-¡mw.
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a. tdUntbm XcwK§Ä (Radio waves)

tdUntbm XcwK§fpsS Bhr¯n  3 KHz apXÂ 3 GHz hscbmWv. tdUntbm
XcwK§Ä {lkz / ZoÀL Zqc kwt{]£W¯n\p D]tbmKn¡p¶p. C¯cw
XcwK§sf hfsc Ffp¸¯nÂ DÂ¸mZn¸n¡mw F¶Xn\v ]pdsa Ahbv¡p
XSÊ§Ä adnIS¡phm\pÅ Ignhpw D­v. C¡mcW¯mÂ hnhchn-\nab-
¯n\mbn FÃm taJebnepw (sI«n-S-§Ä¡v DÅnepw ]pd-¯pw) tdUntbm Xcw-
K§Ä D]tbmKn¡p¶p. tImUvekv t^m¬, AM, FM tdUntbm kwt{]£Ww,
samss_Â t^m¬ XpS§nbhbnÂ tdUntbm XcwK§Ä BWv D]tbmKn-
¡p¶Xv.

tdUntbm XcwK§fpsS  hnhchn\nab khntijXIÄ

$ FÃm Znibnte¡pw tdUntbm XcwK§Ä¡v k©cn¡m³ IgnhpÅXn\mÂ,
kzoIcn¡phm\pw {]km-cWw sN¿phm\pw D]tbmKn¡p¶ D]IcW§Ä
t\À¡pt\À hcWsa¶nÃ.

$ hbÀ A[n-jvTnX am[yahpambn XmcXayw sN¿pt¼mÄ CXn\v sNehv
IpdhmWv.

Nn{Xw 8.6 : sshZypX Im´nI hÀ®-cmPn (kvs]Iv{Sw)

tdUntbm ssat{Im-thhv C³{^m sdUv AÄ{Sm-ssh-eäv FIvktd

`qan-bpsS A´-co-£-
¯n-eqsS IS¶p
t]mIp-¶h

 KmamtdhnIn-cW Xcw-K-
ssZÀLyw (m)

Bhr¯n  (Hz)

Nn{Xw 8.7 : tdUntbm XcwK {]k-cWw

tdUntbm XcwKw

ImWm³
Ign-bp-¶Xv
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$ an¡ hkvXp¡Ä¡pÅneqsSbpw IS¶p t]mIphm\pÅ Ignhp­v.

$ {]kmcWs¯ tamt«mdpIfpw Ce{În¡v D]IcW§fpw kzm[o\n¡m³ km[y-
Xbp­v.

$ kpc£nXXzw Ipdª hn\nab coXnbmWv.

$ tdUntbm XcwK§fpsS D]tbmK¯n\v _Ôs¸« A[nImcnIfpsS A\p-
hmZw BhiyamWv.

b. ssat{Im XcwK§Ä (kq£-a-X-cwKw) (Micro waves)

ssat{Im XcwK-§fp-
sS Bhr¯n 300 MHz

(0.3GHz) apXÂ 300
GHz  hsc-bmWv. ssa-
t{Im Xcw-K§Ä t\À-
tc--JbnÂ k©cn¡p-
¶Xpw Jc]Zm-ÀY-
§Ä-¡pÅn-eqsS I-
S¶p t]m-Im-¯-Xpw
BWv. BbXn-\mÂ
hfsc Dbcw IqSnb
ShdpIÄ D­m¡n
AXn\p apIfnÂ ssat{Imthhv Bâ n\IÄ Dd¸n¨mWp ZoÀL Zqc {]k-cWw
km[yam¡p¶Xv. XcwK§Ä t\ÀtcJbnÂ k©cn¡p¶Xn\mÂ {]k-cWw
sN¿p¶Xn\pw kzoIcn¡p-¶Xn\pw DÅ Bâ n\IÄ ]ckv]cw A`napJambmWv
Øm]n¨ncn¡p¶Xv. c­p ssat{Im-thhv ShdpIÄ X½nepff AIew \nÝbn-
¡p¶Xv XcwK§fpsS Bhr-¯nbpw  ShdpIfpsS Dbchpw A\pkcn¨pv BWv.
Nn{Xw 8.9- bnÂ Hcp ssat{Imthhv {]k-cW kwhn-[m-\-¯nsâ ̀ mK§Ä Nn{XoIcn-
¨n-cn¡p¶p.

{]k-cW/ kzoI-cW Bâ n\{]k-cW/ kzoI-cW Bâ n\

‘{Sm³kn-hÀ

Nn{Xw 8.9: ssat{Im-thhv {]k-cWw

‘{Sm³kn-hÀ

Ahr¯n

XcwKssZÀLyw

sSen-t^m¬ sse³ AM tdUntbmt{_mUvImÌv TV
D]-{Kl Uu¬en-¦v

Nn{Xw 8.8:  tdUntbm hnh-c-hn-\n-ab kvs]Iv{Sw
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Nn{Xw 8.10 :  C³{^msdUv  {]k-cWw

ssat{Imthhv kwt{]£W¯nsâ khntijXIÄ

$ htbÀUv am[yhpambn XmcXayw sN¿pt¼mÄ CXn\v sNehv IpdhmWv

$ ZpjvIcamb `q{]tZi§fnÂ  kpKaamb hnhc hn\nabw km[yamIp¶p

$ {]km-cWw t\ÀtcJbnÂ BbXn\mÂ {]kcW D]IcWhpw kzoIcW
D]Ic-Whpw A`napJambn¯s¶ Øm]n¡Ww.

c   C³{^msdUv XcwK§Ä (Infrared waves)

C³{^msdUv XcwK§Ä  300

GHz apXÂ 400 THz hsc
Bhr¯n-bp-Å-h-bmWv {lkz-
Zqc kwt{]£-W-¯n-\mWv
CXv D]tbm-Kn¡p-¶Xv (GI-
tZiw 5m). B¹nt¡-j\pIsf
\nb-{´n¡p-hm\pw hne-bncp-
¯p-hm\pw IqSmsX hnhn[-
Xc¯nepÅ hbÀ-seÊv hnh-
chn-\nab¯n\pw CXv D]tbm-
Kn-¡p¶p.

hnhn[ KmÀlnI hnt\mZ D]IcW-§-fnse dntam«pIÄ, tImÀUv-sekv aukv,
A\[nIrXambn IS¶pIbdp¶Xv {i²bnÂs¸Sp¯p¶ D]IcW§Ä XpS-
§nbhbnÂ C³{^msdUv XcwK§Ä D]tbmKn¡p¶p. (Nn{Xw 8.10 ]cntim-
[n¡pI)

C³{^msdUv XcwK§fpsS khntijXIÄ

$ t\ÀtcJbnepÅ hnhc hn\nabw \S¡p¶Xn\mÂ, hnhc§Ä tNmÀ¯-
s¸Sp¶nÃ.

$ c­p D]IcW§Ä¡v am{Xta Hcp kab¯p hnhc hn\nabw \S¯phm³
km[n¡q.

$ Jc ]ZmÀ°§sf adnIS¡phm\pÅ IgnhnÃ (dntam«v I¬t{Smfn\pw
Sohnbv¡pw CSbnÂ\n¶p sIm­v dntam«v I¬t{SmÄ  {]hÀ¯n¡p¶pt­m
F¶v ]cntim[n¡mhp¶XmWv).

$ F¯ns¸Smhp¶ Zqcw IqSpt´mdpw XcwKtijn Ipdbp¶p.
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Nn{Xw 8.11 : »qþ-Sq¯v {]k-cWw

11.3.3 tdUntbm XcwK§Ä D]tbmKn¨pÅ hbÀclnX hn\nab kwhn[m\w
(Wireless communication technologies using radio waves)

 a. »qSq¯v  (Bluetooth)

tdUntbm XcwK§Ä BWv »q Sq¯v kw-
hn[m\¯nÂ D]tbmKn¡p¶Xv. CXnsâ
Bhr¯n 2.402 GHz apXÂ 2.480 GHz  hsc-
bmWv. {lkz Zqc hnhc hn\na-b¯n\v D] -
tbmKn¡p¶ hbÀekv  D]Ic-W§fnÂ
(GItZiw 10m) CXv D]tbm -Kn-¡p¶p.
skÂ-t^m¬, em]vtSm]v,  aukv, Iot_mÀUv,
Sm_vseäpIÄ, slUvskäv, Iymad, F¶nh
»qSq¯v D]tbmKn¡p¶ Nne D]IcW-
§Ä BWv. (Nn{Xw 8.11  ]cntim[n¡pI.)

»qSq¯nsâ hn\nab khntijXIÄ

$ hnhchn\nabw \S-¯p-hm³ t\Àtc-J-bnÂ {]k-cW D]-I-c-W-§Ä Øm]n-
t¡­ Bhiy-an-Ã.

$ »qSq¯v D]tbmKn¨v Htc kabw F«p D]IcW§tfhsc _Ôn¸n-¡mw.
$ thKXIpdª hn\nab amÀKamWv CXv (1 Mbps hsc).

b. ssh-þss^ (Wi-Fi)

tdUntbm XcwK§Ä D]tbmKn¨v BWv sshþ-ss^  irwJe {]hÀ¯n¡p¶Xv.
skÂt^m¬, sSenhnj³, tdUntbm XpS§nb D]IcW§fnÂ hnhc§Ä
ssIamäw sN¿phm³ ssh-þss^ D]tbmKn¡p¶p. sshþss^ irwJebnÂ D]-
tbm-Kn¡p¶ tdUntbm XcwK§fpsS Bhr¯n 2.4GHz  apXÂ 5 GHz  hscbmWv.
hbÀseÊv irwJebnÂ CcpZniIfnte¡pw DÅ hnhchn\nabamWv \S¡p¶Xv.

I¼yq«dnÂ DÅ hbÀseÊv AUm]väÀ Umäsb tdUntbm XcwK§Ä B¡n
amäpIbpw Ahsb Hcp Bâ n\ D]tbmKn¨v kwt{]£Ww sN¿pIbpw sN¿p¶p.
hbÀsekv dq«À Chsb kzoIcn¨v ]cnhÀ-¯\w sN¿p¶p. ]cnhÀ¯\w sN¿-
s¸« Umäsb CâÀs\äntet¡m, irwJebn- -tet¡m Hcp htbÀUv C uXÀs\äv
(ethernet) /hbÀseÊv IW£³ hgn Abbv-¡s¸Sp¶p. CXp-t]mse CâÀs\äv
hgn e`n-¡p¶ Umä dq«À hgn-I-S¶p t]mIp-Ibpw, Ahsb tdUntbm Xcw-K§Ä
B¡n Hcp I¼q-«-dnÂ DÅ hbÀeÊv BUm-]väÀ kzoI-cn-¡p-¶Xv Nn{Xw 11.12 Â
kqNn-¸n-¨n-cn-¡p-¶p. Ct¸mÄ Cu kmt¦XnIhnZy em]vtSm¸nepw sUkvtÎm¸nepw
CâÀs\äv IW£³ ]¦nSphm³  hym]Iambn D]tbmKn¡p¶p.
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sshss^ t^m¬
]n kn sUkvIv-tSm¸v sshss^ kw`-cW

D]-I-cWw

CsâÀs\äv

tI_nÄ/ G Un-
Fkv FÂ
tamUw

ssh-þss^ {]kcW¯nsâ khntijXIÄ

$ D]IcW§Ä X½nepÅ t\ÀImgvN ChnsS BhiyanÃ.

$ kwt{]£W¯nsâ thKX 54Mbps hscbmWv.

$ Htc kabw IqSpXÂ D]IcW§sf ssh ss^ D]tbmKn¨v _Ôn¸n¡mw.

$ 114m (375 ASn) hscbpÅ hn\nab¯n\v D]tbmKn¡p¶p.

c. sshþamIvkv (Wi-M AX)

thÄUv sshUv Câtdm¸d_nfnän t^mÀ ssat{Imthhv AIvkkv (ssh þamIvkv)sâ
ASnØm\w 802.16e BWv. t{_mUv_m³Unsâbpw hbÀseÊnsâbpw khn-
tijXIÄ kwtbmPn¸n¨mWv sshþamIvkn\p cq]w sImSp¯ncn¡p¶Xv. sshþ
amIvknsâ Bhr¯n  2GHz apXÂ 11 GHz hscbmWv. sshþamIvkv AXnthK-
¯nepw ZoÀL Zqc¯nepw CâÀs\äv D]tbmKw km[yam¡p¶p (\Kc¯nepS-
\ofw). ASnØm\Xe¯nÂ ssh amIvkn\p c­v Xc¯nepÅ kÖoIcW§Ä
BWv DÅXv. tkh\ZmXmhv kmt¦XnIhnZy hn\ykn¡p-hm³ Bbn Hcp {]tXyI
taJebnÂ D]tbmKn¨ncn¡p¶ D]IcW§fpw, D]t`màmhv Øm]n¨ncn¡p¶
kzoIcW D]IcW§fpw tNÀ¶XmWv s_bvkv kvtäj³.  sshþamIvkv {]kc-
W-¯n\v D]tbmKn¡p¶  ASnØm\ D]IcW-§Ä NphsS  Nn{Xw 8.13 Nn{XoIcn-
¨ncn¡p¶p.

t\m«v_p¡v

Nn{Xw 8.12: sshþss^ {]k-cWw
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sshþamIvkv kwt{]£W¯nsâ khntijXIÄ

$ 100 IW¡n\v D]t`màm¡Ä¡v Hcp kwt{]£W \nebhpambn _Ôs¸-
Sphm³  Ignbp¶p.

$ 45 KM ]cn[nbnÂ 70 Mbps hsc thK¯nÂ  hnhchn\nabw \S¡p¶p.

$ D]IcW§Ä X½nÂ t\ÀtcJbnÂ DÅ hn\nabw ChnsS BhiyanÃ.

$ kwt{]£Ws¯ ag, Imäv XpS§nb {]XnIqe ImemhØ XSÊs¸Sp¯p¶p.

$ AanXambn DuÀPw D]tbmKn¡p¶p.

$ Øm]n¡phm\pw {]hÀ¯n¸n¡phm\pw DÅ DbÀ¶ sNehv.

d.  D]{Kl kwt{]£Ww (Satellite link)

ZoÀLZqc hn\nab¯n\v D]{KlirwJe D]tbmKn¨v Umäm ssIamäw sN¿s¸-
Sp¶p. km[mcWbmbn  Umä t\ÀtcJbnÂ BWv k©cn¡p¶Xv, BbXn\mÂ
`qansb hew sh¨v hnZqcXbnÂ  DÅ Dt±iy e£y¯nÂ F¯phm\pÅ Ignhv
Umäbv¡v D­mhnÃ. C§s\bpÅ kµÀ`§fnÂ Umäsb `qØnc D]{Kl§-
fnte¡v Abbv¡pIbqw, D]{Klw ASp¯ D]{Kl§fn-tet¡m, hnZqcXbnepÅ
e£y¯ntet¡m F¯n¡pIbpw sN¿p¶p. `qanbpsS {`aW]Y¯nÂ AtX
Znibnepw {`aW thK-X-bnepw k©cn¡p¶ D]{Kl§sf ̀ qØnc D]{Kl§Ä
F¶v ]dbp¶p. C¯c¯nepÅ D]{Kl§Ä `qan¡v apIfnÂ \nÝnX Øm\-
¯pXs¶ Øncambn ImWs¸Sp¶p. C u D]{Kl§fnse  Cet{ÎmWnIv D]Ic-
W§Ä Bb {Sm³kvt]m­dpIÄ  D]tbmKn¨v Umä kzoIcn¡pIbpw, XcwK§-
fpsS iàn hÀ²n¸n¨v (Bw¹n-ss^-bn-Mv), `qanbnte¡v ]p\x kwt{]£Ww
\S¯pIbpw sN¿p¶p.

Nn{Xw 8.13 : sshþamIvkv kwt{]-jWw

tlmwirw-Je

H]vän-¡Â

tI_nÄ

t_bvkv

tÌj³

CâÀs\ävCâÀs\äv _m¡v t_m¬

H]vän-¡Â tI_nÄ

t]mÀ«-_nÂ

t{_mUv_m³Uv

hyh-km-b-ime
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 Nn{Xw 8.14 : D]-{K-l kwt{]-jWw

`qan-bnÂ \n¶pw D]{Kl¯nte¡p XcwK§sf Abbv¡p¶Xns\ A]v en¦v
F¶pw. D]{Kl¯nÂ \n¶v `qanbnte¡v kwt{]£Ww sN¿p¶Xns\ Uu¬
en¦v F¶pw ]dbp¶p. H¶nÂ IqSpXÂ ssat{Im thhv BhÀ¯n  XcwK§Ä
D]{Klkwt{]£W¯n\mbn D]tbmKn¡p¶p. A]v en¦n\p th­n
D]tbmKn¡p¶ Bhr¯n 1.6GHz apXÂ 30.0 GHz hscbpw Uu¬ en¦n\p
th­nbpÅXv 1.5 GHz apXÂ 20 GHz hscbpamWv. Uu¬ en¦nsâ Bhr¯n
A]ven¦nt\¡mÄ Ipdhmbncn¡pw.

D]{Kl kwhn[m\w sNethdnbXmWv, ]s£ hfsc IqSnb hym]vXnbnÂ tkh-
\w e`yam¡phm³  Ignbpw. ]e cmPy-§-fnepw km[mcW, kÀ¡mcpIfpsStbm,
kÀ¡mÀ AwKo-Icn-¨Øm]\§fpsStbm \nb{´W¯nembncn¡pw hmÀ¯m-
hn\nab D]{Kl§Ä.

D]{Kl kwt{]£W¯nsâ khntijXIÄ

$ hfsc henb hym]vXnbnÂ D]{Kl§Ä D]tbmKn¨v hnhc hn\nabw \S¯p-
hm³ km[n¡p¶p.

$ Cu kwhn[m\w sNethdnbXmWv.

$ \nba]camb AwKoImchpw A\paXnbpw BhiyamWv.

kwt{]-£W
tI{µw

kzoI-cW tI{µw

A]ven¦v

6GHZ

Uu¬en¦v

4GHZ

D]-{Klw
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11.4 Umä hn\nab D]IcW§Ä (Data communication devices)

I¼yq«dpw hn\nab am[yahpw X½nepÅ k¼À¡-ap-J- (interface) ambn Hcp
Umä hn\nab D]IcWw {]hÀ¯n¡p¶p. C u D]IcW§Ä D]tbmKn¨v Umä
XcwK§sf kwt{]£Ww sN¿phm\pw, kzoIcn¡phm\pw, iàn Iq«phm\pw
hnhn[ hn\nab am[ya irwJeIÄ  D]tbmKn¨v hgnXncn¨p hnSphm\pw Ignbp¶p

11.4.1 s\ävhÀ¡v CâÀt^kv ImÀUv (Network Interface Card (NIC))

I¼yq«À irwJebnte¡v Hcp I¼yq«dns\ _Ôn¸n¡phm\pw hnhc hn\nabw
\S¯phm\pw {]m]vXam¡p¶ D]IcWamWv  NIC.  I¼yq«dn\pw irwJebv¡pw

1. UmäbpsS hn\nab hyhØbv¡v  Bhiyamb LSI§Ä Gh?

2. hn`h§fpsS ]¦nSÂ (resource sharing) \nÀhNn¡pI.

3. I¼yq«À irwJebnÂ D]tbmKn¡p¶ c­p hyXykvX hn\nab am[ya§Ä
GsXms¡?

4. UTP/STP  tI_nfns\ I¼yq«dpambn _Ôn¸n¡phm³ D]tbmKn¡p¶ IW-IvSÀ
GXv?

5. hfsc Zqct¯¡v {]Imi XcwK§Ä D]tbmKn¨v Umä XcwK§Ä Ab-¡phm-
\pÅ ssKUv am[yaamWv .

6. AM/FM  tdUntbm kwt{]£W¯n\pw samss_enepw hn\n-a-b-¯n\mbn
D]tbmKn¡p¶ am[y-aamWv .

7 Sohnbnse dntam«v I¬t{SmÄ, aukv XpS§nbhbnÂ D]tbmKn¡p¶ am[yaamWv
.

8. kwt{]£W D]IcW§Ä X½nÂ t\ÀtcJ ImgvN BhiyanÃm¯ {lkzZqc
hn\nab kmt¦XnIhnZybmWv .

9 sNethdnbXpw F¶mÂ aäp hbÀseÊv kmt¦XnIhnZytb¡mÄ IqSpXÂ
hym]vXnbnÂ tkh\w \S¯phm³ Ignbp¶Xpamb hnhchn\nab
kmt¦XnIhnZybmWv .

kzbw ]cn-tim-[n¡mw

C³Ìnäyq«v Hm^v Ce{În¡Â B³Uv Cet{ÎmWnIvkv F©n\o-
tbgvkv F¶ kwLS\ \nÀhNn¨ hbÀsekv t{_mUv-_m³Uv
kmt¦Xn-IXbpsS ASnØm\ \nÀhN\amWv  IEEE 802.16e F¶Xv.
hbÀsekv sat{Sms]m-fnän³ Gcnb irwJebpsS ASnØm\
\nÀhN\w \Â-Iphm\mWv 1999 -Â Cu kwLS\ cq]oIrXambXv.

\ap¡v sN¿mw
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CSbnepÅ lmÀUvshbÀ CâÀt^kv D]IcWambn CXv {]hÀ¯n¡p¶p. CXv
I¼yq«dnse {]tXyI ̀ mKamtbm aZÀt_mÀUnsâ  ̀ mKamtbm Øm]n¨ncn-¡p¶p.
I¼yq«À irwJ-ebnte¡p Umäsb kÖam¡phm\pw Abbv¡phm\pw, kzoIcn-
¡phm\pw \nb{´n¡phm\pw NIC bv¡p Ignbpw. Umäsb \nb{´nX cq]¯nepÅ
LSI§fm¡n amäpIbpw, s{]mt«m-t¡m-fn\p hnt[-bambn ]cnhÀ¯\-s¸Sp¯n,
Abbvt¡­ am[ya¯nte¡v, taÂhnemkw Xncn-¨dnbp-hm\pÅ Ignhp­m¡n
\ÂIpIbpw sN¿p¶p.

Nn{Xw. 8.15 (a) : NIC ImÀUv Nn{Xw. 8.15 (b) : hbÀeÊv NIC ImÀUv

Nn{Xw 8.15(a), 8.5(b) F¶nhbnÂ bYm{Iaw Hcp NIC ImÀUnsâbpw Hcp hbÀ-
seÊv NIC ImÀUnsâbpw Nn{X§Ä sImSp¯ncn¡p¶p. Nne  NIC  ImÀUpIÄ
tI_nÄ D]tbmKn¨pw (Ethernet), NneXp tI_nÄ CÃmsXbpw (Wi-Fi) {]hÀ-
¯n¡p¶p. tI-_nÄ irwJebnte¡pÅ Pm¡pIÄ BWv C uXÀs\äv NIC bnÂ
DÅXv. F¶mÂ hbÀc-ln-X-amb hn\n-a-b¯n\pÅ _nÂävþC³þ{Sm³kv-anädpIfpw
doknhdp-Ifpw Bâ n\bpamWv sshþ-ss^ NIC bnÂ DÅXv. NIC bv¡v 1Gbps
thKXbnÂ Umä ssIamäw sN¿phm³ Ignbp¶p.

11.4.2 l_v  (Hub)

Hcp htbÀUv iyJ-e-bnÂ DÄs¸«ncn¡p¶
I¼yq«dpIsfbpw D]IcW§sfbpw ]ckv]cw
_Ôn¸n¡phm³ D]tbmKn¡p¶ D]IcWamWv
l_v. sNdpXpw efnXhpw \njv{In-bhpw hneIpd-
ªXpamb D]IcWamWv CXv. Nn{Xw 8.16 ]cn-
tim-[n-¡pI. I¼yq«dpIsf l_n-se t]mÀ«v hgn
CuXÀs\äv tI_nÄ D]tbmKn¨v _Ôn¸n-¡p-¶p. l_nte¡p hcp¶ hnhc§-
fpsS ]IÀ¸pIÄ {]kvXpX irwJebnÂ DÄ-s¸«ncn¡p¶ FÃm I¼yq«dp-Ifn-
te¡pw ssIamdpIbmWv l_v sN¿p¶Xv. Hmtcm I¼yq«dn\pw AhchcpsS
Umä ]m¡äpIÄ Xncn¨dnbphm\pÅ _m[y-Xbp­v. Hcp I¼yq«dns\ Dt±in¨v
Ab¨ ]m¡äpIÄ Ah Xs¶ kzoIcnt¡-­Xpw aäp I¼yq«dpIÄ AXv Xnckv-
Icnt¡­Xpw BWv. I¼yq«À irwJebnse FÃm D]IcW§fnte¡pw FÃm
Umäbpw Abbv¡p¶Xn\mÂ irwJe Xnc-t¡dnbXmbn¯ocpIbpw Umä ssIam-

Nn{Xw 8.16 : l_v
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Nn{Xw 8.17:
hbÀeÊv dn¸o-äÀ

dphm\pÅ _m³UvhnUvXv IpdbpIbpw sN¿p¶p F¶-XmWv l_nsâ {][m\
t]mcm-bva.

11.4.3  kzn¨v (Switch)

 \nch[n I¼yq«dpIsf ]ckv]cw _Ôn¸n¨p Hcp irwJe cq]oIcn¡phm³
tijnbpÅ \nÀ½nX _p²ntbmSpIqSnb D]IcWamWv kzn¨v. l_n-s\-¡mÄ
DbÀ¶ {]hÀ¯-tijnbpÅ D]-I-c-W-amWv kzn¨v. ImgvNbnÂ l_nt\mSv
ASp¯ kmayap­v. F¶mÂ kzn¨v Umäbv¡v F¯nt¨tc­ e£y Øm\w
IrXyambn Dd¸p hcp¯pIbpw, Umä ]m¡äpIÄ Dt±in¨ Øm\t¯bv¡v am{Xw
Abbv¡p-Ibpw sN¿p¶p. irwJebnÂ _Ôn¸n¨n«pÅ FÃm D]IcW§fp-
sSbpw hnem-kw ]«nIbmbn kw`cn¨p shbv¡p¶Xn\memWv kzn¨n\p C§s\
{]hÀ¯n-¡phm³ Ignbp¶Xv. irwJebnse Hcp D]IcW¯nte¡p Umä Ab-
bv¡phm\mbn, kzn¨v Cu ]m¡änse hnemkw ap³Iq«n tiJcn¨ hnemk§-
fpambn XmcXayw sN¿p¶p, hnemkw Is­¯nbmÂ e£y Øm\-¯pÅ
D]IcW-¯nte¡p am{Xw Umä Abbv¡p¶p. hfsc Xnc¡v IqSnb I¼yq«À
irwJebnÂ lºns\-¡mÄ \¶mbn kzn¨v {]hÀ¯n¡p¶p. ImcWw hfsc
Ipdª AfhnÂ ktµi§Ä Abbv¡p¶Xn\mÂ irwJebnÂ Xnc¡v
D­mIp¶nÃ.

11.4.4  dno̧äÀ (Repeater)

hn\nabam[ya¯neqsS hcp¶ sshZypX Im´nI {]Imi
XcwK§sf iàns¸Sp¯p¶ D]IcWamWv dn]oäÀ.
(Nn{Xw 8.17) htbÀUv am[ya¯neqsStbm hbÀ-seÊneq-
sStbm Umäbv¡p ]cnanXamb Zqct¯¡v am{Xta iàn
£bn¡msX k©cn¡phm³ Ignbq. CXn\p ImcWw  t\m -
bvkv BWv. dn]oäÀ  C§s\ hcp¶ XcwK§sf kzoIcn¨p
iàn Iq«n e£y Øm\t¯bv¡v ]p\xkwt{]-£Ww
\S¯p¶p.

11.4.5   {_nUvPv (Bridge)

Hcp I¼yq«À irwJesb ]e hn`mK§fm¡n thÀXncn¡phm³ D]tbmKn¡p¶
D]IcWamWv {_nUvPv. \nehnepÅ irwJesb ]e hn`mK§fmbn XcwXncn-
¡pIbpw Chsb {_nUvPv D]tbmKn¨v _Ôn¸n¡pIbpw sN¿p¶p. irwJebn-
epÅ {Sm^nIv Ipdbv¡phm³ CXv klmbn¡p¶p. Hcp {_nUvPnÂ Umä ]m¡-
äpIÄ F¯pt¼mÄ, AXnse taÂhnemkw ]cntim[n¨p {_nUvPnsâ GXp
`mKs¯ Ch {]Xn\n[m\w sN¿p¶p F¶v I­p]nSn¡p¶p (CtX ̀ mKt¯¡pÅ
t\mUpIfntet¡m AtXm adp`mKt¯bvt¡m F¶v). Hcp taJesb {]Xn\n[m\w
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sN¿p¶ Umä ]m¡äpIsf am{Xw B `mKt¯bv¡v {_nUvPv IS¯n hnSp¶p.
_m¡n DÅh Hgnhm¡p¶p. {_nUvPv hgn IS¶p t]mIp¶ ]m¡äpIÄ adp ̀ mK-
¯pÅ FÃm t\mUpIfnte¡pw {]t£]Ww sN¿pIbpw, e£y¯nepÅ t\m-
UpIÄ am{Xw Ah kzoIcn¡pIbpw sN¿p¶p. Nn{Xw 8.18 {_nUvPnsâ [À½-
§Ä hniZam¡p¶p.

Nn{Xw 8.18:  {_nUvPv

11.4.6  dq«À (Router)

Htc hn`mK¯nÂs¸«Xpw Htc t]mepÅ s]cp-amä N«§Ä DÅXpamb c­p
irwJeIsf _Ôn¸n¡p¶ D]IcWamWv dq«À. Umäbv¡v k©cn¡phm\mh-
iyamb DNnXamb ]mX Is­¯p¶Xn\pw A§s\ irwJebnse {Sm^n-¡nsâ
Afhv Ipdbv¡p¶Xn\pw Chbv¡p Ignbp¶p.  {_nUvPnsâ {]hÀ¯\ coXnItfmSv
Chbv¡p kmayw Ds­¦nepw Ahtb¡mÄ Ignhv CXn\p­v. dq«dn\p D]I-c-
W¯nsâ hnemkhpw, irwJebpsS hnemkhpw ]cntim[n¡phm\pÅ Ignhp-
ÅtXmsSm¸w AÂtKm-cnXw D]-tbm-Kn¨v Gähpw DNnXamb ]mXbneqsS ]m¡-
äpIsf e£y Øm\¯v F¯n¡phm\pw km[n¡p¶p. Nn{Xw 8.19 dq«-dnsâ [Àaw
hni-Z-am-¡p-¶p.

hbÀeÊv

BIvkkv  t]m bnâv
I¼yq-«-dp-Isf tI_nÄ D]-

tbm-Kn¨v kzn¨n-te¡v _Ôn-

¸n-¡p-¶p.

s\ävhÀ¡v

{_nUvPv
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Nn{Xw 8.19: dq«À

11.4.7  tKävth (Gateway)

hnhn[ Xc¯nepw s{]mt«mt¡mfnepw {]hÀ¯n¡p¶ irwJeIsf _Ôn¸n¡p-
hm³ tKävth D]tbmKn¡p¶p. Nn{Xw 8.20 ]cn-tim-[n-¡pI. Hcp Xc¯nepÅ
s{]mt«m-t¡mf-ns\ asämcp Xc¯nte¡v hnhÀ¯\w sN¿phm\pw Chbv¡p
Ignbp¶p. Hcp irwJebnÂ \n¶v asämcp irwJebnte¡pÅ {]thi\ Ihm-
Sambn CXv {]hÀ¯n¡p¶p. dq«dn\p kam\amb {]hÀ¯\coXnbmWv Chbv¡pw
DÅXv. D]IcW¯nsâbpw irwJebpsSbpw hnemkw ]cntim[n-¡pIbpw AÂ-
tKmcn-X¯nsâ klmb-¯mÂ DNnXamb ]mX kzoIcn¨p ]m¡ä-pIsf e£y
Øm\¯p  F¯n¡pIbpw sN¿p¶p. hyXy-
kvXamb s{]mt«mt¡mfpÅ irwJeIÄ
X½nÂ Hcp ]ckv]c-[mcW D­mbncn-¡-
Ww. Hcp tKävthbv¡v irwJe-bpsS hnemk-
LS\sb Ipdn¨v icn-bmb [mcW- DÅXn-
\mÂ XSÊw  CÃmsX XpSÀ¨bmbn ]m¡äp-
Isf irwJe-bnse t\mUpIÄ¡nSbnÂ
ssIamäw sN¿phm-\pÅ Ignhp­v.

11.5  Umä sSÀan\Â D]IcW§Ä (Data Terminal Equipments (DTE))

I¼yq«dnte¡pw ]pdt¯bv¡pw DÅ UmäbpsS Hgp¡ns\ \nb{´n¡p¶ D]Ic-
WamWv Umä sSÀan\Â D]IcW§Ä ( Data Terminal Equipments (DTE)). Cu D]Ic-
W§Ä sSenI½yqWnt¡j³ en¦pambn kwt{]£W am[ya¯nsâ A{K-
`mK¯p _Ôn¸n¨ncn¡p¶p. s]mXphmbn D]tbmKn¡p¶ DTE D]IcW-§fmb
tamUw, aÄ«ns¹IvkÀ F¶nhsb Ipdn¨v ChnsS NÀ¨ sN¿p¶p.

Nn{Xw 8.20 : tKäv th

CâÀs\äv

s\ävhÀ¡v
kzn¨v dq«À s\ävhÀ¡v

kzn¨v

DSL/tI_nÄ
tamUw

CâÀs\äv

tKäv th
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11.51. tamUw (Modem)

sSent^m¬ sse³ D]tbmKn¨v I¼yq«dpIÄ X½nÂ hn\nabw \S¯phm³
klmbn¡p¶ Ce-Ivt{Sm-WnIv D]IcWamWv tamUw. (Nn{Xw 8.21). tamUpteäÀ
(Modulator)Un tamUpteäÀ (Demodulator) F¶Xnsâ Npcp¡amWv tamUw (Modem).

I¼yq«dnÂ \n¶v kzoIcn¡p¶ UnPnäÂ knKv\ens\ sSent^m¬ sse\neqsS
IS¶pt]mIphm\mbn A\temKv knKv\em¡n amäp¶p (Modulation). AtXmsSm¸w
sSent^m¬ sse³ hgnhcp¶ A\temKv knKv\ens\ UnPnän-embn ]cnhÀ-
¯\w sNbvXXv Iw]yq«dnte¡p \ÂIp¶p (Demodulation). sSen-t^m¬ sse³
hgn hnhc§Ä Abbv¡pIbpw kzoIcn¡pIbpw sN¿p¶Xnsâ thKXsb ASn-
Øm\am¡nbmWv tamU¯nsâ thKX \nÀ®bn¡p¶Xv. tam-U¯nsâ  thKX
Af¡p¶Xv _nävkv/sk¡â v (bits / second) BWv.

11.5.2  aÄ«ns¹IvkÀ/Un aÄ«ns¹IvkÀ (Multiplexer/Demultiplexer)

Hä tI_nÄ D]tbmKn¨v 200  Hm AXne[nItam Nm\epIsf ssIImcyw  sN¿p-
¶Xv \n§sf Ft¸msg¦nepw AXnibn¸n¨n«pt­m? CXns\bmWv aÄ«ns¹-Iv-
knMv F¶v ]dbp¶Xv. CtX coXnbnemWv irwJebnepÅ Umä ssIamähpw.
`uXnI am[ya¯neqsS H¶ntesd XcwK§sf kwtbmPn¸n¨v k¦oÀWXtbdnb
Hä XcwKam¡n amän Htc kabw hnSp¶Xns\ aÄ«n]vsfIvknMv F¶pw, adp`mK¯v
Cu XcwKs¯ hnLSn¸n¨p {]tXyI XcwK§fm¡n amäp¶Xns\ Unþ-aÄ«n¹-
IvknMv F¶pw ]dbp¶p. `uXnI am[yas¯ aÄ«n]vsfIvknMv hnhn[ `mK§-
fm¡n amäp¶p. CXns\ {^oIz³kn Nm\Â F¶v ]dbp¶p.

aÄ«ns¹IvkÀ hnhn[ DdhnS¯nÂ \n¶pÅ XcwK§sf kwtbmPn¸n¨v, am[y-
a¯nsâ hnhn[ Nm\epIÄ hgn Abbv¡p¶p. kwtbmPn¸n¨ XcwK§Ä am[y-
a¯neqsS Htc kab¯p k©cn¡p¶p. e£y Øm\¯p Chsb hn`Pn¨v sh-
tÆsd XcwK§fm¡n, Hmtcm XcwK¯n\pw Ft¯­ Øet¯bv¡v Abbv-
¡p¶p. Nn{Xw 8.22 aÄ«ns¹Ivkdnsâbpw UnþaÄ«ns¹Ivkdnsâbpw {]hÀ-¯\w
hnhcn¡p¶p.

UnPn-äÂ UnPn-äÂ

A\-temKv
A\-temKv

tamUw tamUw

Nn{Xw 8.21 : tamUw D]-tbm-Kn-¨p-ff Bi-b-hn-\n-abw
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11.6    s\ävhÀ¡v tSmt¸m-f-Pn-IÄ  (Network topologies)

]¯p I¼yq«dpIÄ AS§nb Hcp irwJe cq]IÂ¸\ sN¿Wsa¶v IcpXpI.
GsXms¡ hn[¯nÂ \ap¡v Chsb ]ckv]cw _Ôn¸n¡mw? e`yamb am²y-
a§fpw Nne \n_Ô\Ifpw hgn \ap¡v Chsb ]e hn[¯nÂ  _Ôn¸n¡mw
`uXnIambn I¼yq«dpIsf ]ckv]cw _Ôn¸n¨p irwJe cq] IÂ¸\ sN¿p¶
coXnsb tSmt¸m-fPn F¶v ]dbp¶p. _kv, dnMv, ÌmÀ, sajv F¶nhbmWv
{][m\ tSmt¸mfPnIÄ.

AXn-thK Bi-b-hn-\n-ab ]mX

aÄ«n-¹-IvkÀ/UnaÄ«n-¹-IvkÀ aÄ«n-¹-IvkÀ/UnaÄ«n-¹-IvkÀ

Nn{Xw 8.22 : aÄ«n-¹-IvkÀ/UnþaÄ«n-¹-IvkÀ

]¯p t\mUpIÄ DÅ Hcp sNdnb I¼yq«À irwJe \nÀan-¡phm³
Bhiyamb D]IcW§fpsSbpw am[ya§fpsSbpw ]«nI
X¿mdm¡pI .

\ap¡v sN¿mw

1. l_pw  kzn¨pw  X½nÂ XmcXayw sN¿pI.

2. dn]oädnsâ BhiyIX F´v?

3. Htct]mepÅ c­p irwJeIsf X½nÂ _Ôn¸n¡p¶ D]IcWamWv .

4. dq«dpw {_nUvPpw X½nepÅ hyXymkw F´mWv?

5. hyXykvX s{]mt«m-t¡mÄ DÅ c­p hyXykvX irwJeIsf ]ckv]cw _Ôn-
¸n¡p¶ D]IcWamWv .

6. sSent^m¬ sse\neqsS c­p I¼yq«dpIÄ X½nÂ hnhchn\nabw \S¯p-hm³
D]tbmKn¡p¶ Cet{ÎmWnIv  D]IcWamWv .

kzbw ]cn-tim-[n¡mw
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11. 6.1  _kv tSmt¸mfPn  (Bus topology)

_kv tSmt¸mfPnbnÂ (Nn{Xw 11.23) {][m\ tI_nÄ Bb _kntebv¡v t\m-
Up-Isf _Ôn¸n¨ncn¡p¶p. Hcp t\mUn\p Umä Abbv¡Wsa¦nÂ, AXv
_kntebv¡v Abbv¡p¶p. _knsâ FÃm ̀ mK¯pw C u Umä F¯nt¨cp¶p.
FÃm t\mUpIfpw _knÂ hcp¶ Umäsb ]cntim[n¡p¶p. GXp t\mUnte-
¡mtWm Umä Ab¨ncn¡p¶Xv AXv Umäsb kzoIcn¡p¶p. _knsâ A{K`m-
K§fnÂ Hcp sNdnb D]IcWamb sSÀant\äÀ LSn¸n¨ncn¡p¶p. XcwK§Ä
_knsâ A{K`mK¯p F¯nbmÂ Ahsb sSÀant\äÀ BKncWw sNbvXp
\o¡w sN¿p¶p. C u Ahkc¯nÂ _kv ASp¯ XcwK§sf hln¡phm³
]qÀW kÖambn¯ocp¶p. tI_nfnte¡pÅ XcwK§fpsS  {]Xn^e\w  Hgn-
hm¡phm\pw, XcwK§Ä X½nÂ IqSnt¨cp¶ kmlNcyw Hgnhm¡phm\pw
CXn\mÂ km[n¡p¶p. Hcp t\mUnÂ \n¶v asäÃm t\mUpIfnte¡pw XcwK-
§sf Abbv¡p¶Xns\ t{_mUvImÌnwKv F¶v ]dbp¶p.

‘sSÀan-t\-äÀ‘sSÀan-t\-äÀ

Nn{Xw 8.23:   _kv tSmt¸mfPn

_kv

_kv tSmt¸mfPnbpsS khnti£XIÄ

$ A\mbmkambn Øm]n¡mw.

$ Ch \nÀ½n¡phm³ hfsc Ipd¨v tI_nfpIÄ D]tbmKn¡p¶Xn\mÂ sNehv
IpdhmWv.

$ Hcp t\mUnsâ XIcmdv irwJesb _m[n¡p¶nÃ.

$ _knsâtbm sSÀant\ädnsâtbm XIcmdv irwJesb sam¯ambn _m[n-
¡p¶p.

$ XIcmdv Is­¯pI F¶Xv {iaIcamWv.

$ Hcp t\mUn\p am{Xta Hcp kab¯p Umä Abbv¡phm³ Ignbq.
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Nn{Xw 8.25 : dnMv tSmt¸mfPn

l_v/ kzn¨v

Nn{Xw 8.24 : ÌmÀ tSmt¸mfPn

11.6.2  ÌmÀ tSmt¸mfPn  (Star topology)

Nn{Xw 8.24  Nn{XoIcn¨ncn¡p¶Xp
t]mse ÌmÀ tSmt¸mfPnbnÂ Hm-
tcm t\mUpw lºntet¡m AsÃ-
¦nÂ  kzn¨ntet¡m t\cn«v _Ôn-
¸n¨ncn¡p¶p. CXnÂ GsX¦nepw
Hcp t\mUn\p Umä Abbv¡-W-
sa¦nÂ AXv kzn¨n-tet¡m l_n-
tet¡m Abbv-¡p¶p. l_nsâ
Imcy¯nÂ C u XcwK§sf FÃm
t\mUpIfn-te¡pw kwt{]£Ww
sN¿pI-bpw, Dt±in¨ t\mUpIÄ am{Xw Ahsb kzoIcn¡pIbpw sN¿p¶p.
kzn¨nsâ Imcy¯nemsW¦nÂ C u XcwK§sf Dt±in¨ t\mUnte¡v am{Xw
Abbv¡p¶p.

ÌmÀ tSmt¸mfPnbpsS khntijXIÄ

$ _kv tSmt¸mfPnsb At]£n¨p {]mtbmKnI £aX IqSpXemWv.

$ A\mbmkambn Øm]n¡mw.

$ XI-cmdv Is­-¯pI Ffp-¸-am-Wv.

$ tI{µØm\¯pÅ l_v/kzn¨v sâbpw _Ôn¸n¡phm\pÅ Ignhv A\pkcn¨p
irwJebnÂ t\mUpIsf Iq«nt¨À¯p irwJe hn]peoIcn¡mw.

$ lºnt\m/kzn¨nt\m XIcmdp­mbmÂ irwJesb sam¯¯nÂ _m[n-¡p¶p

$ _kv tSmt¸mfPnsb At]£n¨v  irwJe \nÀ½n¡phm³ IqSpXÂ tI_nÄ
BhiyamWv.

11.6.3  dnMv tSmt¸mfPn (Ring topology)

dnMv tSmt¸mfPnbnÂ t\mUpIsf tI_nÄ
D]tbmKn¨v hr¯m-IrXnbnÂ _Ôn-¸n¨ncn-
¡p¶p. XpS¡tam Ahkm\tam CÃm¯ Hcp
hr¯mIrXnbmWv dnMv tSmt¸mfPn¡pÅXv
(Nn{Xw 8.25). sSÀan-t\ädn-sâ Bhiyw dnMv
tSmt¸mfPn¡v CÃ. Hcp Znibnte¡p am{X-
amWv Umä k©cn¡p¶Xv. Hcp t\mUnÂ
\n¶v asämcp t\mUnÂ F¯p¶ XcwK§sf
]p\cp-Öohn¸n¨v ASp¯-Xnte¡v Abbv-
¡p¶p. Dt±in¨ t\mUnÂ F¯p¶Xp-hsc C u
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{]{Inb XpScp¶p. FÃm t\mUpIfneqsSbpw k©cn¡p¶ XcwK§Ä Ahkm\w
kwt{]£Ww sNbvX t\mUnÂ Xncns¨¯pIbpw, AhnsS \n¶p Chsb \o¡w
sN¿pIbpw sN¿p¶p.

dnMv tSmt¸mfPnbpsS khntijXIÄ

$ Hmtcm t\mUpw XcwK§fpsS iàn hÀ[n¸n¡p¶Xn\mÂ,  XcwK§fpsS
iàn hÀ[n¸nt¡­n hcp¶nÃ.

$ hfsc Ipd¨v am{Xw tI_nÄ D]tbmKn¡p¶Xn\mÂ sNehv IpdhmWv.

$ Hcp t\mUv XIcmdnembmÂ AXv irwJesb apgp-h\mbn _m[n¡p¶p.

$ irwJebnte¡v ]pXnb t\mUpIsf Iq«nt¨À¡pI {]bmkIcamWv

11.6.4   sajv tSmt¸mfPn (Mesh topology)

sajv tSmt¸mfPnbnÂ FÃm t\mUpIsfbpw ]ckv-
]cw _Ôn¸n¨ncn¡p¶p. Nn{Xw 8.26 ImWn-¨ncn-
¡p¶Xv t]mse c­p t\mUpIÄ-¡nSbnÂ H¶n-
tesd ]mXIÄ D­mbncn¡pw. Hcp ]mX-bnÂ
XSÊap­mbmepw asämcp ]mXbneqsS Umä e£y
Øm\¯p F¯nt¨cp¶p.

sajv tSmt¸mfPnbpsS khntijXIÄ

$ c­p t\mUpIÄ¡nSbnÂ DÅ ]mX XIcm-
dmbmepw irwJebv¡p XIcmdv D­mIp¶nÃ.

$ IqSpXÂ tI_nÄ th­Xn\mÂ sNehv IqSpXemWv.

$ hfsc k¦oÀWhpw ssIImcyw sN¿phm³ {]bmkhpamWv.

Nn{Xw 8.26 : sajv tSmt¸mfPn

11.7 hnhn[Xcw  irwJeIÄ  (Type of networks)

Hcp I¼yq«À irwJe `ua hnkvXrXnbnÂ ]e AfhpI-fnembn hym]n¨p InS-
¡p¶p. CXv thWsa¦nÂ Hcp taibpsS apIfntem Hcp dqantem Hcp sI«nS¯ntem
Hcp \Kc¯ntem, Hcp cmPy¯n\pÅntem ̀ qJÞ§fntem temIw apgph\ptam
hym]n¨p InS¡mw. I¼yq«À irwJesb AhbpsS  hym]\s¯ ASnØm\am¡n
NphsS tNÀ¯ coXnbnÂ thÀXncn¡mw.

\n§fpsS kvIqÄ em_nse irwJebpsS {Iao-I-c-W-coXn F´mWv
F¶v a\knem¡pI.

\ap¡v sN¿mw
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$ PAN -þ t]ÀkWÂ Gcnb s\ävhÀ¡v

$ LAN  þ tem¡Â  Gcnb s\ävhÀ¡v

$ MAN  þ sat{Sms]mfnä³ Gcnb s\ävhÀ¡v

$ WAN þ sshUv Gcnb s\ävhÀ¡v

11.7.1 t]ÀkWÂ Gcnb s\ävhÀ¡v (Personal Ar ea Network)

Hcp hyàn-bpsS ]cn-[n-bn-epÅ hn\nab
D]IcW§fpsS (I¼yq«À, samss_Â,
Sm_vseäv, {]n³dÀ F¶nh) irwJebmWv
PAN.  GXm\pw aoäÀ hr¯ ]cn[n¡pÅnÂ
Ch hym]n¨p InS-¡p¶p. Nn{Xw 8.27 Hcp
]m«v Hcp samss_-enÂ \n¶v asäm¶n-te-
t¡m, Hcp I¼yq«dnÂ \n¶v MP3 s¹bdn-
te-t¡m Abbv¡phm³ \mw PAN irwJe
D­m¡m-dp­v. PAN irw-Je D­m¡phm³ ssKUUv am[y-ahpw (USB), A¬
ssKUUv am[yahpw (»qSq¯v, C³{^msdUv) D]tbmKn¡mw.

11.7.2 tem¡Â  Gcnb s\ävhÀ¡v  (Local Area Network)

Hcp  LAN   irwJebnse hnhc hn\nab¯n\pw I¼yq«n§n\papÅ D]IcW§Ä
Hcp apdnbv¡pÅntem, Hcp sI«nS¯n\pÅntem Hcp Øm]\ ]cn-[nbv¡v DÅntem
Bbncn¡pw ]ckv]cw _Ôn¸n¨ncn¡p¶Xv. GXm\pw aoätdm GXm\pw Intem-
aoätdm hr¯ ]cn[nbv¡pÅnÂ Bbncn¡pw ChbpsS {]hÀ¯\w. km[mc-
Wbmbn Hm^oknepw kvIqfnepw dqanepw Hcp LAN irwJeam{XamWv D­m-Imdp-

Nn{Xw 8.27: ]m³

Nn{Xw 8.28 : tem¡Â Gcnb s\ävhÀ¡v

Hm^okv sse{_dn skÀhÀ

¢mÊv dqw
I¼yq-«À
em_v

s]mXp
¢mÊv dqw
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ÅXv, F¶mÂ Hcp sI«nS¯nÂ Xs¶ H¶nÂ IqSpXÂ LAN  Nnet¸mÄ D­m-
sb¶p hcmw. (Nne kvIqfpIfnÂ Hmtcm em_nepw Hmtcm LAN  irwJe DÅXp-
t]mse). Nnet¸mÄ LAN ASp¯Sp¯ sI«nS¯nte¡pw hym]n¨ncn¡pw

LAN  irwJebpsS \nb{´Whpw ]cn]me\hpw, Hcp hyànbpsStbm, Hcp Øm-
]\¯nsâtbm DS-a-Ø-Xbn-em-bn-cn-¡pw.

ssKUUv am[yaw (htbÀUv aoUnb) ( UTP tI_nfpIÄ tImbmIvknÂ tI_nfp-
IÄ XpS§nbh) D]tbmKn¨pw hbÀseÊv am[yaw (C³{^msdUv, td-Untbm
XcwK§Ä XpS§nbh) D]tbmKn¨pw em³ Øm]n¡mhp¶XmWv. A¬
ssKUUv am[yaw (Unguided Media) D]tbmKn¨mWv LAN  Øm]n¡p-¶-sX¦nÂ
AXns\ hbÀseÊv LAN  (WLAN (Wireless LAN )) F¶v hnfn¡mw.

11.7.3 sat{Sms]mfnä³ Gcnb s\ävhÀ¡v  (Metr opolitan Ar ea Network (MAN))

MAN  irwJebpsS I¼yq«n§pw {]hÀ¯\hpw hn\nab D]IcW§fpsS hym]-
\hpw  Hcp \Kc ]cn[n¡pÅnÂ  \nÂ¡p¶p. CXnsâ hr¯ ]cn[n \qdp Intem-
aoäÀ hsc hym]n¨p InS¡pw. em³ (LAN) irwJeIsfbpw, kzImcy  I¼yq«dpI-
sfbpw ]ckv]cw _Ôn¸n¨mWv MAN Øm]n¡p¶Xv. FÃmhn[ am[ya§fpw
(ssKUUpw A¬þssKUUpw) CXn\mbn D]tbmKn¡p¶p. MAN  sâ DS-aØ-
Xbpw \nb-{´W hpw Kh¬saâ nt\m, Hcp henb Øm]\¯nt\m Bbncn¡pw
(Nn{Xw 8.29)

Nn{Xw 8.29 : sat{Sm-s]m-fn-ä³ Gcnb s\äv hÀ¡v

tI{µ apJy-Im-cym-ebw

hyh-km-b-ime

D]-tI{µw

D] B^okv
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11.7.4 sshUv Gcnb s\ävhÀ¡v (Wide Ar ea Network (WAN))

]e \K-c-§-fnepw  cmPy§fnepw ̀ qJÞ§fnepambn hym]n¨p InS¡p¶ hnhc
hn\nab I¼yq«nMv D]IcW§Ä WAN irwJebnÂ DÄs¸Sp¶p. \qdp Intem-
aoäÀ hr¯]cn[nbv¡pw A¸pdt¯bv¡v ChbpsS {]hÀ¯\w  hym]n¨ncn-¡p¶p.
kzImcy I¼yq«dpIÄ, LAN, MAN IqSmsX aäp WANIfpw CXnÂ AwK§Ä
Bbncn¡pw. FÃm Xc¯nepw DÅ hn\nab am[ya§Ä (ssKUUpw A¬
ssKU-Upw) ChnsS D]-
tbmKn-¡p¶p Nn{Xw 8.30.
WAN\v D¯a DZmlc-W-
-amWv CâÀ-s\äv. temI-
¯n-se Gähpw henb
WAN Bbn«mWv CâÀ-
s\äns\ IW¡m¡p-¶-
Xv. cmPy¯n-\pÅn-epw,
hnhn[ `qJÞ-§-fn-ep-
ambn hym-]n¨p InS-¡p¶
ATM  irwJe, _m¦v
irwJe, Kh¬sa-â nsâ-
bpw, A´m-cm{ã Øm-]-
\--§fp-sSbpw irw-J-e-
IÄ F¶nh WAN\p DZm-
lcW-§fmWv.

]«nI 8.1   PAN, LAN, MAN, WAN khntijXIfpsS kw{Klw

   Af-hp-tImÂ PAN LAN MAN WAN

sNdnb hnkvXoÀW-
¯nÂ (10m hr¯
]cn-[n)

GXm\pw aoäÀ apXÂ
Intem-ao-äÀ hsc (10 km
hr¯ ]cn-[n)

\Kc ]cn-[n-bnÂ
(100 km hr¯
]cn-[n)

cmPy-§-fnepw ̀ qJ-
Þ-§-fn-epw tem-
I-am-I-am-\-hpw

AXn-thKw AXn-thKw kmam\y thKX thKX Ipdhv

hym]vXn

hn\n-ab thKX

Øm]n-¡p-hm-\p-ff
Nnehv

Xosc Ipdhv Nnehv Ipdhv kmam\yw Nnehv Nne-th-dnb

Nn{Xw 11.30: sshUv Gcnb s\ävhÀ¡v

ATM
D]-{Kl
Unjv LAN

D]-{Kl
Unjv

LAN

LAN
djy

C´y

WAN

bp.F-kv.F

CâÀs\äv

ATM

ATM

Terminal

TerminalTerminal

Terminal

TerminalTerminal

kÀhÀ

11.8  irwJebpsS bpàym-[n-jvTnX XcwXncnhv  (Logical classification of networks)

irwJebnse I¼yq«dpIfpsS NpaXeIsf ASnØm\am¡n c­mbn XcwXncn-
¡mw. ]oÀ Sp ]oÀ (Peer - to - peer), ¢bâ v- skÀhÀ (Client - Server).
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11.8.1 ]oÀ Sp ]oÀ  (Peer to peer)

]nÀ Sp ]nÀ irwJebnÂ Hcp I¼yq«dn\pw irwJebpsS apgph³ NpaXe D­m-
bncn¡nÃ. ChnsS hnhc§Ä ssIamdp¶Xn\pw D]IcW§Ä ]¦nSp¶Xn\pw
I¼yq«dpIsf X½nÂ ]ckv]cw _Ôn¸n¡pIbmWv sN¿p¶Xv. FÃm I¼yq-
«dpIÄ¡pw Xpey ]cnKW\bmWv DÅXv. GXp I¼yq«dn\pw GXp kab¯pw
¢bâ v Bbn«pw skÀhÀ Bbn«pw {]hÀ¯n¡mw.

sNdnb I¼yq«À irwJeIÄ BhiyapÅXpw, F¶mÂ ]qÀ® Npa-Xe DÅ
skÀhdpIfpsS  BhiyanÃm¯Xpamb  Øe§fnÂ (hoSpIÄ, sNdnb hym]mc
Øm]\§Ä) Ch A\ptbmPyamWv.

11.8.2 ¢bâv skÀhÀ (Client-Server)

`qcn`mKw irwJeIfpw ¢bâ vþskÀhÀ coXnbnÂ A[njvTn-XamWv. Hcp `£W
imebnÂ sN¶v, Blmc km[\§fpsS ]«nI t\m¡n, AXnÂ \n¶v CãapÅXv
ISbnse  tPmen¡m-ct\mSv (skÀhÀ) Bhiy-
s¸Sp¶Xn\v Xpey-amWv Ch-bpsS {]hÀ¯\w.
`£Wim-ebnÂ AXv e`y-amsW¦nÂ Bhiy-
¡mc\v (ss¢â v) AXv hnX-cWw sN¿pIbpw,
e`y-asÃ¦nÂ Bh-iyw \ncm-Icn-¡s¸SpIbpw
sN¿p¶p.

¢bâ vþ-skÀhdnsâ LS\bnÂ irwJebnse
iàn IqSnb I¼yq«À (skÀhÀ), iàn Ip-
dª  I¼yq«dn\p -(¢bâ v) tkh\§Ä e`yam-
¡p¶p. ¢bâ nsâ A`yÀ°\ A\pkcn¨p Hcp skÀhÀ \nÀZnã tkh\§Ä
(Response) e`yam¡p¶p. C u tkh\§fnÂ UmäbpsSbpw tkm^vävshbdnsâbpw
lmÀUvshbdnsâbpw ]¦nSÂ DÄs¸-Sp¶p. Nn{Xw 8.31 ¢bâ v skÀhdnsâ  LS\
Nn{XoIcn¨ncn¡p¶p.

¢bâ v skÀhdnsâ LS\ tI{µoIrX tkm^vävshbÀ amt\Pvsaâ n\v DZml-
cWamWv. skÀhdnÂ tkm^vävhbÀ temUv sN¿pt¼mÄ Ah ¢bâpIÄ¡n-S-
bnÂ ]¦pshbv¡ps¸SpIbpw, skÀhÀ tkm^vähbdnÂ  D­m-Ip¶ GXp amähpw
¢bâ nÂ {]Xn^en¡pIbpw sN¿p¶p. Hmtcm I¼yq«dnepw ]pXnb ^bepw
AXnsâ ]cnhÀ¯\ ̂ bepw CSphm\pÅ A[nI DuÀPhpw kabhpw CXn\mÂ
em`n¡mw.

skÀhdpIfpsS XcwXncn¡Â

a) ^bÂ skÀhÀ:- H¶ne[nIw D]t`màm¡fpsS ^bepIÄ kq£n-
¡m\pw ssIImcyw sN¿phm\pw DÅ I¼yq«À BWnXv.

Nn{Xw. 8.31 : ¢bâv þ kÀhÀ

¢bâ v ¢bâ v

¢bâ v¢bâ v

At]£/
{]Xn-I-cWw

At]£/
{]Xn-I-cWw

skÀhÀ
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b) sh_v skÀhÀ :- sh_v t]Pn\pÅ A`yÀY\ ssIImcyw sN¿p¶
I¼yq«dmWnXv.

c) {]nâ v skÀhÀ :- ¢bâpIfnÂ \n¶pw {]nâdpIfnte¡pÅ {]nâ nMv tPm-
enIsf ap³KW\bv¡v A\pkcn¨p ]qÀ¯o-I-cn-¡p¶ I¼yq«À BWnXv.

d) Umämt_kv skÀhÀ:- s]mXphmbn kq£n¨ncn¡p¶ Umämsb  ImWm\pw
amä§Ä hcp¯m\pw \o¡w sN¿phm\pw AwKoIrX D]t`màmhns\
(¢bâ v) klmbn¡p¶ I¼yq«À BWnXv.

11.9 irwJebnÂ I¼yq«dpIfpsS Xncn¨dnbÂ
(Identification of computers over a network)

Atacn¡bnÂ  DÅ Hcp Iq«pImc\v C´ybnÂ DÅ \n§Ä Hcp I¯v FgpXp¶p
F¶v k¦Â¸n¡pI. \n§Ä Hcp I¯v FgpXn, IhdnÂ C«p, Ihdn\p ]pd¯v
Iq«pImcsâ taÂhnemkhpw FgpXn, ]pdInÂ \n§fpsSbpw taÂhnemkhpw
FgpXp¶p. C u I¯v C´ybnse t]mtÌm^oknÂ CSpt¼mÄ AXn\p apIfnÂ
C´y³ X]mÂ hIp¸nsâ koepw XobXnbpw AXnÂ ]Xn¸n-¡p¶p. hnhn[
amÀK§fneqsS k©cn¨ I¯v Ata-cn-¡-bnse X]mÂ hIp-¸nÂ F¯p¶p.
AhnsS sh¨v Atacn¡³ X]mÂ hIp¸nsâ koepw XobXnbpw ]Xn¡p¶p.
Ahkm\w t]mÌpam³ I¯v taÂ hnemk¡mc\v ssI-amdp¶p. I¼yq«À irwJ-
ebnepw Umäsb ]m¡äpIfm¡n CtX coXnbnÂ BWv ssIamäw sN¿p¶Xv.

Hcp irwJe kÖoIcn¨p IgnªmÂ, t\mUpIÄ X½nÂ ]ckv]cw hnhc
hn\nabw \S¯mw. icnbmb hnhchn\nab¯n\v t\mUpIsf At\ym\yw

1. _kv tSmt¸mfPnbnÂ _knsâ A{K`mK¯p F¯p¶ XcwK§sf 
BKncWw sN¿pIbpw _knÂ \n¶v \o¡w sN¿pIbpw sN¿p¶p.

2.  tSmt¸mfPnbnÂ Hmtcm t\mUpw l_v / kzn¨v  te¡v t\cn«v _Ôn¸n¨n-
cn¡p¶p

3. tSmt¸mfPnbnÂ Hmtcm t\mUpw aäp t\mUpIfpambn t\cn«p _Ôn¸n-
¨ncn¡p¶p.

4. Xmsg¸dbp¶ hnhn[ irwJeIsf  Xcw Xncn¡pI.

ATM sâ irwJe, tI_nÄ sSenhnj³ irwJe, Hcp kvIqfn\pÅnse irwJe,

»qSq¯v D]tbmKn¨pÅ hoSn\pÅnse irwJe, sSent^m¬ irwJe, sdbnÂth
irwJe

5 F´mWv PAN?

6 F´mWv ]oÀ Sp ]oÀ irwJe ?

kzbw ]cn-tim-[n¡mw
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Xncn¨dntb­Xv BhiyamWv. X   F¶  t\mUv Y  F¶ t\mUnte¡p  hnhc§Ä
ssIamdWsa¦nÂ, X Dw Y Dw irwJebnÂ At\ym\yw X\-Xmbn Xncn-¨-dn-b-
¯¡ Bbn-cn-¡Ww. CXv F§s\ km[n¡p¶p F¶v ]cntim[n¡mw.

11.9.1  aoUnb AIvkkv I¬t{SmÄ hnemkw (Media Access Control (MAC) addr ess)

Hmtcm  NIC ( Network Interface Card) bnepw AXv \nÀan¨ I¼\n¡mÀ \ÂIp¶
hyXykvXhpw ØncambXpw BtKmf]cambn AwKoIcn¨n«pÅXpamb (]{´-
­¡ slIvkm sUknaÂ \¼dpIÄ) taÂhnemkamWv MAC A{Ukv. Hcp NIC

DÅ sajos\ AXnsâ MAC hnemkw D]tbmKn¨v Xncn¨dnbp¶p. NIC bnse
MAC hnemkw Øncam-bn-cn¡pw.

MAC hnemkw F¶Xv 12 A¡ slIvk sUknaÂ AsÃ¦nÂ 48 _näv ss_\-
dnbmWv.  Xmsg ImWn¨ncn¡p¶  GsX¦nepw Hcp coXnbnÂ BWv MAC hnemkw
FgpXmdpÅXv

MM:MM:MM:SS:SS:SS AsÃ¦-nÂ  MM-MM-MM-SS-SS-SS

MAC hnemk¯nsâ BZy`mKw ( MM:MM:MM)  AXv \nÀan¨ I¼\nbpsS  Xncn¨-
dnbÂ A¡hpw c­mas¯ ]IpXn (SS:SS:SS) NIC bv¡v Bbn I¼\n \ÂIn-
bncn¡p¶ {Ia \¼dpamWv. MAC hnemk¯n\p DZmlcWamWv. Xmsg sImSp-
¯n-cn-¡p-¶-Xv.

00:AO:C9 :    14:C8:35

Nn{Xw. 8.32 : MAC Id

BZy ]IpXn  00:AO:C9  F¶Xv CXv \nÀan¨Xv CâÂ tImÀ]tdj³  BWv F¶v
kqNn¸n¡p¶p. Ahkm\ aq¶¡ \¼À  CâÂ tImÀ]tdj³  NIC bv¡v \ÂInb
{Ia\¼dmWv.

11.9.2  CâÀs\äv t{]mt«m-tImÄ (Internet Protocol (IP))

irwJebnse Hmtcm t\mUn\pw \ÂInbn«pÅ 4 `mK§Ä DÅ X\Xmb \¼ -
dmWv IP taÂhnemkw AYhm IP A{Ukv. irwJe ta[mhn  (s\äv-hÀ¡v AUvan\n-
kvt{SäÀ) AsÃ¦nÂ CâÀs\äv kÀhokv s{]msshUÀ BWv Hmtcm t\mUn\p-
apÅ IP A{Ukv tcJs¸Sp¯p¶Xv. 4 `mK§fmWv CXn\p-ÅXv. Hmtcm `mK-
s¯bpw tUm«v D]tbm-Kn¨v thÀXncn-¡pw. Hmtcm `mK¯pw 0 apXÂ 255 hsc
DÅ Hcp \¼-dmWv D­m-Ip-I. Hcp IP A{Ukv 4 ss_äv (32 _näp-IÄ) \¼À D]-
tbm-Kn¨mWv Xbm-dm-¡p¶-Xv.

HmÀ¯ncn¡phm³ Ffp¸¯n\mbn IP A{Ukns\ sUknaÂ  cq]¯nÂ tUm«v
D]-tbm-Kn¨v thÀXn-cn¨ \¼dmbn, cq]IÂ¸\ sNbvXncn¡p¶ (Nn{Xw 8.32) Â
\ÂIn-bn-cn-¡p-¶p.
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Hcp irwJebnÂ Hcp D]Ic-W-
¯nsâ IP taÂhnemkw, AXns\
Xncn¨dn-bp-hm-\mbn D]tbmKn¡p¶p.
D]IcW-¯nsâ IP taÂhnemkw
D]tbm-Kn¨v IP t{]mt«m-t¡mÄ
]m¡äpIsf hgn-Xncn¨p hnSp¶p.

IP taÂhnemk¯n\p c­p ]Xn-¸pIÄ BWv DÅXv. ]Xn¸v 4 ( version 4 ) IPv4

]Xn¸v 6 (Version 6) IPv6. IPv4 {]Imcw 32 _näv hep¸apÅ taÂhnemkw BWv
Iw]yq«dn\p \ÂIp¶Xv,  IPv6 {]Imcw 128 _näv hep¸apÅ taÂhnemkw BWv
Iw]yq«dn\p \ÂIp¶Xv. IPv4 D]tbmKn¨v 232(GItZiw 4 e£w tImSn) hyXykvX
D]IcW§sf {]Xn\n[o-Icn¡phm³ Ignbpw.

irwJebnte¡p _Ôn¸nt¡­ D]IcW§fpsS (samss_Â t^m¬, ho«p]I-
cW§Ä, hyànKX hn\natbm]m[nIÄ) F®w \mÄ¡p\mÄ AXnthKw
hÀ[n¨p hcp¶Xn\mÂ  IPv4 hn`mK¯nepÅ hnemk§Ä D]tbmKn¨v Xocp¶p.
Cu {]XnkÔn adnIS¡p¶Xn\mbmWv  IPv6 hnIkn¸n¨v FSp¯Xv. AXv Ct¸mÄ
D]tbmKn¨v XpS§nbncn¡p¶p.

 IPv6 D]tbmKn¨v 2 128(GItZiw 4 e£w tImSn  ´  4 e£w tImSn 

´

 4 e£w
tImSn ´ 4 e£w tImSn) hnhn[Xcw D]IcW§sf {]Xn\n[oIcn¡mw.

Nn{Xw. 8.33 : IP taÂhn-emkw

11.10  irwJeIfnse t{]mt«m-t¡mfpIÄ (Network Protocols)

irwJebnse D]IcW§Ä X½nÂ hnhc§Ä ]ckv]cw ssIamdpt¼mÄ kzoI-
cnt¡­ {]tXyI \nba§fmWv t{]mt«m-t¡mfpIÄ . Umä t^mÀamänMv, Umä
Iw{]-ÊnMv, ]niIpIfpsS ]cntim[\, Xncn¨dnbÂ, ]ckv]cw _Ôn¸n¡Â,
Umäm e£yØm\¯p F¯nt¨À¶p F¶v Dd¸phcp¯Â F¶nhbv¡mbn
Hmtcm t{]mt«m-t¡mfn\pw AXnsâXmb \nb-a-§fp­v.

\ap¡v sN¿mw

\n§fpsS kvIqfnse I¼yq«À irwJebnse Hmtcm D]IcW§fp-
sSbpw  MAC ID bpw IP A{Íkpw  I­p]nSn¨p Hcp ]«nI Xmsg Im-
Wn¨ncn¡p¶Xv t]mse Xbmdm¡pI ( IPCONFIG/ALL F¶ \nÀtZiw,
Iam³Uv t{]mwänÂ D]tbmKn-¡pI)

{Ia \w. I¼yq-«-dnsâ t]cv IP MAC

1.
2.
3.
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{]tXyI Dt±iy§Ä¡p th­nbpw, kml-Nc-y-§Ä¡p- th­nbpw \nch[n
I¼yq«À irwJe t{]mt«m-t¡mfpIÄ \nÀ½n¨n«p­v.  TCP/IP, SPx/IPx XpS§n-bh-
bmWv s]mXphmbn D]tbmKn¡p¶ Nne t{]mt«m-t¡mfpIÄ (Protocols).

TCP/IP

CâÀs\änepw km[mcW irwJeIfnepw ]ckv]cw _Ôn¸n¨n«pÅ D]IcW§-
fnÂ D]tbm-Kn¡p¶ \nba§fmWv TCP/IP ({Sm³kvanj³ I¬-t{SmÄ t{]mt«m-
tImÄ/ CâÀs\äv t{]mt«mt¡mÄ) (TCP/IP Transmission control protocol/Internet protocol)

F¶Xv. CâÀ-s\änÂ Cet{ÎmWnIv D]IcW-§Ä (I¼yq«À t]mepÅ) F§s\
_Ôn¸n¡-Wsa¶pw Ah X½nÂ F§s\ hnhc hn\nabw \S¯Wsa¶pw
TCP/IP \nÀh-Nn¨ncn¡p¶p

Hcp I¼yq«dnÂ \n¶v asäm¶nte¡v Umä Abbv¡pt¼mÄ, TCP/IP BZyw Ahsb
hn`Pn¨p sNdnb ]m¡äpIÄ B¡pIbpw ]n¶oSv Abbv¡pIbpw sN¿p¶p.
kzoIcnt¡­  I¼yq«dnÂ C u ]m¡äpIÄ In«n¡gnªmÂ, C u ]m¡äpIfnÂ
sXäpItfm tISp]mSpItfm Dt­m F¶v ]cntim[n¡p¶p. XIcmdpIÄ Is­-
¯nbmÂ, C u ]m¡äpIÄ ho­pw Abbv¡p¶Xn\pÅ \nÀtZiw TCP kaÀ¸n-
¡p¶p. XIcmsdm¶pw CsÃ¦nÂ ]m¡äpIsf  TCP  bnÂ \nÀt±in¨n«pÅ \nba-
§Ä¡\pkcn¨p kwtbmPn¸n¨v bYmÀY ktµiw B¡n amäpIbpw sN-¿p-¶p.
TCP/IP \nba§fnÂ \S¡p¶ hnhn[ {]hÀ¯\§Ä Nn{Xw 8.32 sImSp-
¯ncn¡p¶p. C u ]m¡äpIÄ e£y Øm\¯p F¯nt¨cp¶p F¶v Dd¸m-¡p-
¶Xv CâÀs\äv t{]mt«mt¡mÄ BWv. Htc ktµi¯nsâ hnhn[ ]m¡-äpIÄ
]e ]mXIfneqsSbmWv k©cn¡p¶sX¦nepw Ah Htc e£yØm-\¯p
F¯nt¨cpIbpw Ahsb AhnsS sh¨v kwtbmPn¸n¡pIbpw sN¿p¶p. HTTP,

FTP, DNS  XpS§nb t{]mt«mt¡mfpIfpw TCP/IP t{]mt«mt¡mfn\p­v.

Nn{Xw 8.34 : TCP/IP bpsS {]hÀ¯\w

dq«À dq«À dq«À

dq«À
dq«À

dq«À

L«w 3
TCP t{]mt«m-t¡mÄ
]m¡-äp-Isf ]qÀÆ-
Øn-Xn-bn-em-¡p-¶p.

L«w 2
IP t{]mt«m-t¡m-fns\ A\p-k-
cn¨v ]m¡äpIÄ dq«-dnÂ \n¶v
dq«-cn-te¡v CâÀs\än-eqsS
k©-cn-¡p-¶p.

L«w 1
TCP t{]mt«m-t¡mÄ
Umäsb ]m¡äp-IÄ
B¡p-¶p.
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a. HTTP

ssl¸À sSIvÌv {Sm³kv^À t{]mt«mtImÄ (Hyper Text Transfer Protocol) F¶mWv
HTTP bpsS ]qÀW cq]w. ¢bâ nÂ \n¶pÅ A`yÀY\ ssIamäw sN¿phm\pw,
skÀhdnÂ \n¶v {]XnIc-W§Ä kzoIcn¡phm\papÅ Aw-KoIrX s]cp-amä
N«§fmWnXv. ¢bâ nÂ \n¶v {_u-kÀ hgn At]£ kzo-Icn¡p¶ kÀhÀ,
HTTPhgn tkh-\w \ÂIp-I-bpw
sN¿p¶p. C¯cw A`yÀY-\-bpsS-
bpw {]XnIc-W¯n-sâbpw tPm-Un-
IÄ HTTP skj³ F¶v Adn-
bs¸Sp¶p. (Nn{Xw 8.35)

¢bâ nÂ \n¶pÅ \nÀt±is¯
XpSÀ¶v skÀhÀ {]XnIcn¡p¶Xv
c­p coXn-bn-em-Wv. skÀh-dnÂ ap³Iq«n kq£n-¨n-«pÅ ̂ bÂ Ab¨p sImSpt¯m
(Static coXn) skÀh-dnÂ kq£n-¨n-«pÅ t{]m{Kmw tImUnsâ {]hÀ¯-\- ^-e-am-
bn-«pÅ ^bÂ Ab¨p sImSpt¯m (Dynamic coXn) BImw AXv.

HTTP bpsS c­p {][m\ khnti£XIÄ

$ HTTP bnÂ hnhc hn\nab am[ya¯nsâ kzm[o\anÃ.

$ HTTP AØncamWv (A`yÀY\bpsSbpw {]XnIcW¯nsâbpw kab¯p
am{Xw) ¢bâ v - kÀhÀ  _Ôw ]ckv]cw \ne\nÀ¯pIbpw AXn\ptijw
_Ôw \ntijw hntÑZn¡pIbpw sN¿p¶p.

b. FTP

F^v Sn ]n bpsS ]qÀWcq]w ^bÂ {Sm³kv^À t{]mt«mtImÄ (File Transfer

Protocol) F¶mWv. Umä-bpw t{]m{Kmw ^bepIfpw irwJe hgn ]ckv]cw ssI-
amäw sN¿phm³ D]tbm-Kn¡p¶ ASnØm\ t{]mt«mtImÄ BWnXv. CâÀs\än-
eqsS efnXamb coXn-bnÂ I¼yq«dpIÄ X½nÂ ̂ bepIÄ ssIamdm\pÅ amÀK-
amWv CXv. TCP bpw IP bpw D]tbmKn¨v Abbv¡pIbpw kzoI-cn¡pIbpw sN¿p¶p.

skÀhdnse  kpc£m amÀK§Ä Bb bqkÀ  \mahpw  ]mÊv thÀUpw  D]tbm-
Kn¨v ̂ bepIÄ kpc£nXambn ssIamäw sN¿p¶Xv ¢bâ v skÀhÀ LS\bmb
FTP D]tbmKn¨mWv. FTP ¢bâ v t{]m{KmapIfmb FileZ-illa, CUTEFTP F¶nh
D]tbmKn¨v ^bepIÄ hfsc Ffp¸¯nÂ Abbv¡phm\pw kzoIcn¡phm\pw
Ignbp¶p.

c. DNS

sUmssa³ s\bnw knÌw (Domain Name System) F¶mWv DNS sâ ]qÀW
cq]w. sh_v {_ukdnsâ As{UÊv _mdnÂ \½Ä ssS¸v sN¿p¶ sh_v
taÂhnemk¯nsâ (sUmssa³ \maw) IP taÂhnemkw DNS \ap¡v \ÂIp¶p.

Nn{Xw . 8.35 : HTTP skj³

ss¢â v skÀhÀ

At]£

{]Xn-I-cWw
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(samss_Â t^mWnÂ Hcp t]cv XncsªSp¡pt¼mÄ AXnÂ t^m¬ \¼À
DÅXv t]mse)

DNS \p AXnsâXmb irwJeIÄ D­v. CâÀs\änÂ DÅ FÃm sh_vsskäp-
IfpsSbpw IP taÂhnemk§fpw sUmssabn³ \ma§fpw Hcp Umämt_knÂ
tiJcn¨n«p­v. CâÀs\änse Hmtcm t\mUnsâbpw IP taÂhnemkw Ønc-amWv
F¶XmWv DNS sâ ASnØm\w. Hcp DNS \p Hcp sUmssa³ \ma¯ns\
hnhÀ¯\w sNbvXp IP taÂhnemkam¡phm³ IgnªnsÃ¦nÂ AXv ASp¯
DNS t\mSpw, AXn\pw IgnªnsÃ¦nÂ AXn\Sp¯Xnt\mSpw hnhchn\nabw
\S¯pw. C u {]{Inb icn-bmb IP taÂhnemkw In«p¶Xv hsc XpScp¶p.

11.11 bqWnt^mw dntkmgvkv semt¡äÀ (Uniform Resource Location (URL))

bqWnt^mw dntkmgvkv semt¡äÀ F¶XmWv  URL- -sâ ]qÀW cq]w. URL F¶Xv
{IaoIcn¨  hm¡pIÄ D]tbmKn¨v sh_v {_ukdpIÄ, CsabnÂ t{]m{KmapIÄ,
aäp tkm^vävshbdpIÄ XpS§nbhsb CâÀs\änÂ Xncn¨dnbp-hm³ klmbn-
¡p¶ H¶mWv. CsâÀs\änepÅ FÃm hn`h§Ä¡pw (resources) X\Xmb URL

D­mbncn¡pw. ^bepIÄ, AXpÄs¸Sp¶ sh_vt]-Pp-IÄ aäp tUmIyqsaâp-
IÄ, {Km^nIvkv, t{]m{KmapIÄ XpS§nbhbmWv irwJe hn`-h§Ä (Network

resources). Hcp URL-Â A£-c-§Ä, A¡-§Ä, NnÓ-§fpw D­v.

Hcp URL taÂhnemks¯ aq¶mbn Xcw Xncn¨ncn¡p¶p

a) s\ävhÀ¡v t{]mt«mt¡mÄ

b) sUmssa³ \maw (tlmÌnsâ t]cv AÃ¦nÂ hnemkw)

c) ^bÂ \maw

DZmlcW¯n\v  http://www.dhsekerala.gov.in/index.html F¶ URL  \v aq¶p ̀ mK§Ä
D­v. Nn{Xw 8.36 Cu URL sâ hnhn[ LS-I§Ä ImWn¨ncn¡p¶p.

Nn{Xw 8.36 : URL sâ LS-I-§Ä

t{]mt«m-t¡mÄ sUmssa³ \maw ^bÂ \maw

TCP/IP, HTTP, FTP, DNS F¶nhbÃmsX GsX-¦nepw A©p
t{]mt«mt¡mfpIsf¡pdn¨v Ipdn¸v Xbm-d-¡pI.

\ap¡v sN¿mw
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aq¶p hn`mK§fpsSbpw hniZ hnhc-§Ä NphsS tNÀ¯ncn¡p¶p.

a) t{]mt«m-t¡mÄ (Protocol)

sUmssa\nÂ \n¶v hnhc§Ä GXp t{]mt«mtImÄ D]tbmKn¨mWv kzoIcn-
t¡­Xv F¶Xv {_ukdns\ Adn-bn¡p¶p.

b) sUmssa³ \maw (Domain name)

sUmssa³ \maw F¶Xv sUmssa³ s\bnw knÌw hgn skÀhdn\p \ÂInb
t]-cmWv. Hcp  URL  se  sUmssa³ \maw  Hcp  sh_v skÀhdns\ Is­¯phm³
klmbn¡p¶p. hfsc Ffp¸¯nÂ HmÀ½ \nÂ¡p¶ hn[¯nÂ CâÀs\äv D]-
t`màm¡Ä¡v {lkz\ma¯nÂ In«p¶p. I¼yq«À D]tbmKn¨v CâÀs\äneqsS
hnhchn\nabw \S¯m³, IP A{Íkv D]tbmKn¡mhp¶XmWv. F¶mÂ FÃm
I¼yq«dpIfpsSbpw IP A{Ukv HmÀ¯ncn¡pI F¶Xv {]mtbmKnI-aÃ. AXp-
sIm­v sh_v kÀhdn\p t]cv \ÂIpIbpw, C u t]cn\p Xpeyamb IP hnemk-
§fpsS Hcp ]«nI D­m¡n kq£n¡pI F¶ k{¼Zmbw sIm­v h¶p. CXns\-
bmWv sUmssa³ \maw F¶v ]dbp¶Xv. DZmlcWw dhsekerala.gov.in, keralaresults.

nic.in ,google.com, gmail.com.

Hcp sUmssa³ \ma¯n\p km[mcW H¶nÂ IqSpXÂ `mK§Ä D­v. tSm]v
sehÂ sUmssa³ AYhm {]mYanI sUmssa³, D] sUmssa³ F¶n-h.

apIfnÂ kqNn¸n¨ DZmlcW¯nÂ in F¶Xv {]mYanI sUmssa\pw, gov F¶X v
in sâ D] sUmssa\pw , dhsekerala F¶Xv gov bpsS D] sUmssa-\pamWv.

hfsc Ipd¨p {]mY-anI sUmssa\pIÄ BWv DÅXv. Ahsb c­p hn`mK-§Ä
Bbn Xcw Xncn¨ncn¡p¶p. s]mXphmb sUmssa³ \ma§Ä (Generic domain

names) F¶pw  cmPy¯nsâ {]tXyI sUmssa³ \ma§Ä (Country specific domain

names) F¶pw. s]mXphmb/cmPy sUmssa³ \ma§fpsS DZmlcW§Ä ]«nI
8.2 Â sImSp¯ncn¡p¶p.

]«nI 8.2 : s]mXp-hm-bXpw cmPy-¯nsâ {]tXyI sUmssa³ \ma-§fpw

Generic Domain Names Country Specific Domain Names

·com Commercial business ·in India
·edu Educational institutions ·au Australia
·gov Government agencies ·ca Canada
·mil Military ·ch China
·net Network organizations .jp Japan
·org Organizations (nonprofit) .us United States of America
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c.̂ bÂ \maw ( File Name)

GXp ^bÂ BtWm Xpdt¡­Xv AXns\ kqNn¸n¡p¶XmWv C u `mKw.
Nn{Xw 8.35-se DZm-l-c-W-¯nÂ sImSp-¯n-cn-¡p¶ sUmssa³ \maw \ÂIp-t¼mÄ
sh_v kÀhÀ index.html F¶ ^bemWv Ab¨p Xcn-I.

Cu \qäm­nsâ AhiyLSIamb I¼yq«À irwJesb Ipdn¨v \½Ä Cu A[ymb¯nÂ ]Tn¨p.
irwJebpsS {]m[m\ys¯¡pdn¨pw Ah \ÂI p¶ t\«§sf I pdn¨pw NÀ¨ sNbvXp. hnhn[
hnhc hn\nab ̀ uXnI am[ya§fpsS \nÀ½nXnsb¡pdn¨pw Ah-bpsS t\«-§fpw tIm«-§fpw
AhbpsS {]hÀ¯\§sf¡pdn¨pw \mw NÀ¨ s NbvXp. irwJe cq]IÂ¸\ s N¿pt¼mÄ,
D]tbmKn¡p¶ hnhn[Xcw D]IcW§sf¡pdn¨pw a\Ênem¡n.

hnhn[Xcw irwJesb¡pdn¨v NÀ¨ sN¿p¶Xn\v ap³]v, tSmt¸mfPn F¶ ]Z¯neqsS hnhn[
hn[¯nepÅ irwJebpsS {Iao-I-cWsf¡pdn¨p ]Tn¨p. TCP/IP t]mepÅ irwJe t{]mt«m-
t¡mÄ D]tbmKn¨v hnhc§Ä ssIamäw sN¿p¶Xv F§s\ F¶v NÀ¨ s NbvXp.Hcp
irwJebnse t\mUns\ Is­¯p¶Xv F§s\ F¶v ]Tn¨p.  URL s\ Ipdn¨pÅ NÀ¨tbmSp
IqSn Cu ]mT`mKw  D]kwlcn¨p.

  \ap¡v kw{K-ln¡mw

Cu A[ymbw ]qÀ¯oIc-Wt¯msS ]TnXmhn\v

$ hnhchn\nab am[yas¯ XncsªSp¡phm\pw a\Ênem¡phm\pw Ignbp¶p.

$ hyXykvX irwJeIsf XmcXayw sN¿p ¶p .

$ irwJebpsS hnhn[ bpàm[n-jvTnX XcwXcn-hpIÄ Xncn¨-dnbp¶p.

$ irwJebneqsS Umä Abbv¡p¶Xv a\Ênem¡p¶p.

$ efnXamb Hcp irwJe \nÀan¡p¶p.

$ irwJebnse Hcp t\mUv Xncn¨dnbp¶p.

$ Hcp URL sâ hnhn[ `mK§Ä Xncn¨dnbp¶p.

s]mXphmb sUmssa\pw cmPy¯nsâ sUmssa³ \mahpw DÄsIm-Åp¶
URL sâ km[phmb DZmlcW ]«nI X¿mdm¡pI. Xpd¶v h¶ ̂ bensâ
t]cv F´mWv F¶v {i²n¡pI. (Xpd¶-Xn\ptijw A{Ukv _mdnÂ
ImWp¶  t]cv BIpw ^bensâ t]cv)

\ap¡v sN¿mw

]T-\t\«-§Ä
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{ltkzm¯c tNmZy§Ä

1. {]Imi XcwK§fpsS cq]¯nÂ hnhc§Ä hln¨p sIm­v t]mIp¶ kwt{]-
£W am[yaamWv .

a) sImbmIvknbÂ tI_nÄ b) SznÌUv s]bÀ
c) sshþss^ d) H]vän¡Â ss^_À

2. hyXykvX t{]mt«mt¡m fpÅ hyXy-kvX irwJeIsf ]ckv]cw _Ôn¸n¡p¶
D]IcWamWv .

a) dq«À b) {_nUvPv c) kzn¨v d) tKävth

3.  {Iao-I-c-W-¯nÂ Hcp I¼yq«dnsâ XIcmÀ sam¯w irwJebpsS
{]hÀ¯\s¯bpw  _m[n¡p¶p

a) _kv b) dnMv c) ÌmÀ d) Chsbm¶pw CÃ

4. hnhn[ D]IcW§fnÂ \n¶pÅ XcwK§sf Hscmä hn\nab am[ya¯neqsS
Htc kab¯p IS¯nhnSphm³  D]IcWw D]tbmKn¡p¶p.

a) tamUw b) kzn¨v c) dq«À d) aÄ«n]vsfIvkvÀ

5. kmässeäv en¦pIÄ s]mXpsh D]tbmKn¡p¶Xv

a)  PANS b) LANS c) MANS d) Ch-bn-seÃmw

eLp D]\ymk tNmZy§Ä

1. _m³Uv hnUvXv \nÀÆNn¡pI.

2. irwJeIfpambn _Ôs¸« c­p D]IcW§Ä BWv kzn¨pw lºpw.  Chsb
thÀXncn¡pI.

3. IP A{Ukv F¶mÂ F´mWv? Hcp DZmlcWw FgpXpI.

4. F´mWv  TCP/IP?  CXnsâ {]m[m\yw F´v?

5. I¼yq«À irwJesb \nÀÆNn¡pI.

6. F´mWv »qSq¯v?

7. F´mWv tamUw?

8. dq«dpw tKävthbpw X½nepÅ hyXymkw F´mWv?

9. I¼yq«À irwJe \nÀ½n¡p¶Xnsâ BhiyIX hniZoIcn¡pI?

10. I¼yq«À irwJebpsS D]tbmK§Ä Fs´ms¡bmWv?

11. ssat{Imthhv kwt{]£W¯nsâ t]mcmbvaIÄ Fs´ms¡bmWv? F§s\
AXns\ adnIS¡mw?

1234567890123456789012345678901212345678901234567890123456789012123456

1234567890123456789012345678901212345678901234567890123456789012123456

1234567890123456789012345678901212345678901234567890123456789012123456

1234567890123456789012345678901212345678901234567890123456789012123456

1234567890123456789012345678901212345678901234567890123456789012123456

1234567890123456789012345678901212345678901234567890123456789012123456

amXrIm tNmZy-§Ä
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12. sshþss^ bpsS khntijXIÄ Fs´ms¡bmWv?

13. Hcp A´ÀtZiob kvIqÄ 45  m NpäfhnÂ Øm]n¨ncn¡p¶ I¼yq«dpIsf X½nÂ
_Ôn-¸n¡phm³ BtemNn¡p¶p. CXn\v DXIp¶ km¼¯nI em`apÅXpw AXn-
thKXbpÅXpw Bb am[yaw sXcsªSp¡pI

14. F´mWv  NIC? irwJebnÂ AhbpsS {]m[m\yw F´mWv?

15. Hcp Øm]\¯nse I¼yq«À irwJebpsS tae[nImcnbmWv \n§Ä F¶v k¦Â-
¸n¡pI. irwJebnse 10 Mbps sâ Switch amän 10 Mbps sâ hub shbv¡phm³
\n§tfmSp tae[nImcn \nÀt±in¡p¶p? CXnt\mSv \n§Ä tbmPn¡p¶pt­m?
\n§fpsS A`n{]mbw km[qIcn¡pI?

16. \n§fpsS _tbmUmä 10KM AIsebpÅ Iq«pImcsâ I¼yq«dnte¡p sSen-
t^m¬ irwJe hgn ssIamäw sN¿Wsa¦nÂ

F) c­v `mK¯pw D­mbncnt¡­ D]IcW¯nsâ t]cv FgpXpI?

_n) c­p I¼yq«dpIÄ X½nÂ _Ôw Øm]n¨p IgnªmÂ, Cu D]Ic-W-
¯neqsS ̂ bepIÄ Abbv¡pIbpw kzoIcn¡pIbpw sN¿p¶Xv F§s\bmWv?

17. Hcp I¼yq«À irwJebnÂ dn¸oäÀ D]tbmKnt¡­n hcp¶Xv Ft¸mÄ?

18. C³{^msdUpw, »qSq¯v kwt{]£Whpw X½nÂ XmcXayw sN¿pI?

19. sSent^m¬ irwJebpambn I¼yq«dpIsf _Ôn¸n¡phm³ D]tbmKn¡p¶
D]IcWtaXv? CXnsâ {]hÀ¯\w hniZoIcn¡pI?

20. LAN tSmt¸m-fPn hniZoIcn¡pI?

21. TCP/IP t{]mt«m-t¡mÄ Npcp¡n FgpXpI?

22. F´mWv MAC A{Ukv? MAC A{Ukpw IP A{Ukpw X½nepÅ hyXymkw
F´mWv?

D]\ymk tNmZy§Ä

1. I¼yq«À irwJeIsf AhbpsS hep¸a\pkcnNv F§s\ Xcw  Xncn¨ncn¡p¶p?

2. hyXykvX  LAN tSmt¸m-fPnIsf XmcXayw sN¿pI?

3. hnhn[ Xc¯nepÅ ssKUUv hn\nab Nm\epIsf Ipdn¨v hniZoIcn¡pI?

4. hyXykvX A¬ ssKUUv am[ya§Ä X½nÂ XmcXayw sN¿pI?

5. t{]mt«m-t¡mÄ F¶ ]Zw \nÀÆNn¡pI? GsX¦nepw c­p hn\nab t{]mt«m-
t¡mfpIÄ Npcp¡n  hniZoIcn¡pI?

6. irwJebnÂ D]tbmKn¡p¶ hnhn[ Xc¯nepÅ hnhc hn\nab D]IcW§sf
Ipdn¨v Npcp¡n hniZoIcn¡pI?
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7. Xmsg ]dbp¶ kµÀ`§fnÂ GXp Xc¯nepÅ hn\nab am[yaamWv A\ptbm-
PyamIpI?

a. LAN  Øm]n¡pI.

b. em]vtSm¸nÂ \n¶pw samss_bnte¡p Umä ssIamdpI.

c. Hcp samss_Â t^mWnÂ \n¶v asämcp samss_Â t^mWnte¡p Umä
ssIamdpI.

d. H¶nÂ IqSpXÂ D]IcW§Ä \nb{´n¡p¶ Hcp dntam«v I¬t{SmÄ D­m-
¡p-I.

f. c­p cmPy¯pÅ c­p Øm]\§Ä X½nepÅ AXnthK hnhchn\nabw.

g. Ip¶n³{]tZi¯pÅ (aetbmc taJeIfnÂ) hnhchn\nabw.

h. \Kc¯n\pÅntem \Kc ]cn[n¡pÅntem tI_nÄ D]tbmKn¨pÅ Nneth-
dnb hnhchn\nabw.
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AwKoIrX XXz§Ä : postulates

A\\yX \nbaw : identtiy law

AãkwJy : octal number

Akw»n `mj : assembly language

AØnc Zimwi kwJy enä-dÂ : floating point numeric literal/floating point literal

AØnc {]mY-anI sa½dn : volatile primary memory

Asd-I-fpsS {]Jym-]\w : array declaration

A´À\nÀanX ^Mv-j\pIÄ : built-in functions

BhÀ¯\ {]kvXm-h-\-IÄ : iteration statements

B[mcw : base

BkvIn : ASCII

CSw \ÂIÂ : allocation

CkvIn : ISCII

D]tbmàr \nÀh-Nn-¡p¶ : user-defined

D]-tbmàr \nÀh-NnX ^Mvj-\p-IÄ : user defined function

GI D²-cWn (GI kqN-Iw) : single quote

IS-¶pt]m-IÂ : traversal

I¼yq-«À irwJ-e-IÄ : computer networks

{Ia-s¸-Sp-¯Â : sort

{Ia \nbaw : commutative Law

KWnXw : arithmetic

NnÓhpw aqeyhpw : sign and magnitude

Xes¡«v : header

X\Xv : default

Xnc-bÂ : searching
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Xocp-am-\-sa-Sp-¡Â {]kvXm-h-\-IÄ : decision making statement

ZikwJym k{¼Zmbw : decimal number system

ZzbkwJy : binary number

ssZzX kn²m´w : principle of  dualtiy

ZzoXob kw`cWw : secondary storage

\ÂInb CSw XncnsI FSp-¡Â : de-allocation

\nÀt±iw hymJym-\n¡p-I. : command interpretation

\nb-{´W {]kvXm-h\ : control statement

\o¡nshbv]v : allocation

Umä : data

Umä C\w : data type

]Z{]tbmKw : expression

]cn-tim-[\m {]tbmKw : test expression

]cn-hÀ¯\ ^Mvj-\p-IÄ : correction function

]cn-jvI-cn-¡Â {]kvXm-h\ : updation statement

]cnhÀ¯\w : conversion

]qcIw : complement

]qcI \nbaw : complementary law

]qÀWkwJy : integer

{]Jym]\w : declaration

{]mcw-`-hne \ÂIÂ : initialisation

{]tbmKw : expression

{]kvXmh\ : statement

{]Xn\n[m\w : representation

{]mY-anI kw`cWw : primary storage

s{]mkÊv ssIImcyw sN¿pI : process management

{]kvXmh\ : statement
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^Mvj³ \maw : function name

^bÂ \maw : file name

^bÂ ssIImcyw sN¿pI : file management

^vtfm«nMv t]mbnâv \¼À : floating point number

_lp-apJ Asd : multi dimensional array

`mj s{]mk-ÊÀ : language processor

`uXnI LS-I-§Ä : physcial component

_oPKWnXw : algebra

aqekwJy : radix

sa½dn ssIImcyw sN¿pI : memory management

sa½dn Øm\w : memory location

sa½dn \o¡n-sh-bv¡Â : memory allocation

bpàn hnNn´\w (temPn¡Â dokWnwKv) : logical reasoning

bpàn]camb \ntj[w : logical negation

b{´ `mj : machine language

tcJob Xnc-bÂ : linear search

hÀK]qcI \nbaw : involution law

hÀKka \nbaw : idempotent law

hnXcW \nbaw : distributive law

thcnb_nÄ : variable

t{iWn : sequence

kmaq-lnI am[y-a-§Ä : social media

kwtbmP\ \nbaw : associative law

kn²m´w : theorem

Øm\ hne : weight

Øm\ob kwJy : positional Number

kzbw BhÀ¯n-¡p¶ ^Mvj-\p-IÄ : recursive function
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kzmwioIcW \nbaw : absorption Law

kzX{´ Hm¸¬ tkmgvkv : free and open source

kpØnc ZznXob sa½dn : non-volatile secondary memory

1 sâ ]qcIw : 1’s Complement

2 sâ ]qcIw : 2’s Complement


