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RvZxq wkÿvµg I cvV¨cy Í̄K †evW© KZ…©K 2013−14 wkÿve‡l© 

GKv`k I Øv`k †kªwYi cvV¨cy Í̄Kiƒ‡c wba©vwiZ  

 

Z_¨ I †hvMv‡hvM cÖhyw³ 
 

 

iPbvq  
 

†Mvwe›` P›`ª ivq  

mn‡hvMx Aa¨vcK  

K¨vgweªqvb K‡jR, XvKv 

weGmwm (Abvm©) dwjZ c`v_©weÁvb I B‡jKUªwb·  

GgGmwm, dwjZ c`v_©weÁvb I B‡jKUªwb· wefvM (iv.we) 

nvqvi wW‡cøvgv-Bb-Kw¤úDUvi mv‡qÝ GÛ †cÖvMÖvwgs,bUªvgm| 

cÖv³b cÖfvlK (†M÷ d¨vKvwë), Av`gRx K¨v›Ub‡g›U K‡jR, XvKv| 

cixÿK: gva¨wgK I D”P gva¨wgK wkÿv †evW©, XvKv| (NTRCA mb` cÖvß) 
 

|||  
 

mvgmy¾vgvb  

mnKvix Aa¨vcK  

K¨vgweªqvb K‡jR, XvKv 

weGmwm (Abvm©), Kw¤úDUvi weÁvb (cÖ_g †kªwY) 

GgGmwm, Kw¤úDUvi weÁvb (cÖ_g †kªwY) 

cÖv³b cÖfvlK, ivRavbx AvBwWqvj K‡jR, ivgcyiv|  

b¨vkbvj AvBwWqvj K‡jR, wLjMuvI, XvKv 

cixÿK: wkÿK wbeÜb I cÖZ¨qb KZ©„cÿ (NTRCA)  
cÖavb cixÿK: gva¨wgK I D”P gva¨wgK wkÿv †evW©, XvKv|  

 

 

 

 

K¨vgweªqvb cvewj‡Kkb 

cøU−2, ¸jkvb mv‡K©j−2, XvKv 

KZ©„K cÖKvwkZ  
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K¨vgweªqvb cvewj‡KkÝ 
cøU-2, ¸jkvb, XvKv 

KZ…©K cÖKvwkZ| 

 
 

 

[cÖKvkK KZ©„K me©¯^Z¡ msiwÿZ] 

cÖ_g cÖKvk: 1 RyjvB, 2013 

 

 

 

 

 

 

†UªWgvK© †iwRt bs- 96504,  †kªwY-16  

MYcÖRvZš¿x evsjv‡`k miKvi 

 

cÖvwß ’̄vb: K¨vgweªqvb eyKm& Gb †gvi 

72, cÖMwZ miwY,evwiaviv, †R-eøK, XvKv| 

†dvb: 01823055399, 01720557177 

 

Kw¤úDUvi K‡¤úvR 

†gvnv¤§` Igi dviæK f~uBqv 

 †gvnv¤§` Av‡bvqvi †nv‡mb 

 

cÖ”Q` 

 †gvnv¤§` BDbym wgqv 

 

wPÎ 

msM„nxZ 
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Z_¨ I †hvMv‡hvM cÖhyw³ A‡bK we¯Í„Z I cwieZ©bkxj welq| cÖwZwbqZB GB wel‡q e¨vcK Dbœqb I M‡elYv 

n‡”Q| d‡j weeZ©‡bi G avivevwnKZvi m‡½ Zvj wgwj‡q Pjv cÖK…Zc‡ÿ KwVb KvR| DbœZ we‡k¦i †`k¸‡jv 

ivR‣bwZK, A_©‣bwZK, mvgwiK cÖf…wZ †ÿ‡Î Af~Zc~e© DbœwZ I mvdj¨ AR©b Ki‡Q Z_¨ I †hvMv‡hvM cÖhyw³i 

GB wekvj m¤¢vebv‡K Kv‡R jvwM‡q| GKwesk kZvãxi P¨v‡jÄ  †gvKv‡ejvi Ab¨Zg PvweKvwV nj Z_¨| mwVK 

mg‡q mwVK Z_¨ e¨env‡ii gva¨‡g Dbœq‡bi MwZ Z¡ivwš̂Z Kiv hvq| †h hZ `ÿZvi mv‡_ Z_¨ msMÖn, 

msiÿY, e¨envi I e¨e¯’vcbv Ki‡Z cvi‡e †m ZZ `ªæZ DbœwZi Pig wkL‡i DV‡Z cvi‡e| AwZ Aí mg‡qi 

g‡a¨ Dbœqbkxj †Kv‡bv †`k‡K DbœZ †`‡ki KvZv‡i wb‡q †h‡Z n‡j Z_¨ I †hvMv‡hvM cÖhyw³i †Kvb weKí †bB|    

 

QvÎ-QvÎxiv Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi K‡i we‡k¦i Ávb I Z_¨fvÐvi, †gav I m„RbkxjZv, †eKviZ¡ 

wbimb, `vwi ª̀¨ we‡gvPb, K‡g© mdjZv Ges RxebhvÎvi gvb Dbœqb Ki‡Z mÿg n‡e| 

 

KwgDwb‡Kkb wm‡÷gm I †bUIq©vwKs, msL¨v c×wZ I wWwRUvj wWfvBm I †cÖvMÖvwgs fvlvi gZ ¸iæZ¡c~Y© 

welq‡K h_vm¤¢e we‡kølYg~jK, mij I cÖvÄj fvlvq cÖYqb I iƒcvqY Kiv n‡q‡Q| d‡j welq¸‡jv Zv‡`i 

Kv‡Q mn‡R Abyaveb‡hvM¨ I ü`qMÖvnx n‡e| eBwU c‡o hv‡Z QvÎ-QvÎx mn‡R eyS‡Z cv‡i †mw`‡K we‡kl 

fv‡e bRi †`Iqv n‡q‡Q| eBwU iPbvi Rb¨ D”PZi †kÖwYi Bs‡iwR eB‡qi mnvqZv wb‡Z n‡q‡Q| QvÎ-

QvÎx‡`i eySvi myweav‡_© eBwU‡Z wKQz wKQz †ÿ‡Î Bs‡iwR k‡ãi evsjv cÖwZkã e¨envi Kiv n‡q‡Q| eBwU iPbv 

Ki‡Z †`wk-we‡`wk A‡bK eB‡qi mvnvh¨ wb‡Z n‡q‡Q| †mB mv‡_ †`wk-we‡`wk mvgwqKx, Rvb©vj I B›Uvi‡bU Gi 

mnvqZv wb‡Z n‡q‡Q me©‡kl Z_¨ ms‡hvR‡bi Rb¨| GRb¨ mswkøó †jLK I cÖKvkK‡`i Kv‡Q Avgiv FYx| 

 

Kómva¨ Ges eB †jLvi gZ ỳtmvnmx GB KvRwU Kivi Rb¨ Avgv‡`i Aby‡cÖiYv w`‡q mvg‡bi w`‡K GwM‡q 

wb‡q‡Qb; K v̈gweªqvb K‡j‡Ri kÖ‡×q †Pqvig v̈b Ges wkÿvbyivMx e ẅ³Z¡ Rbve jvqb Gg, †K, evkvi (wcGg‡RGd)| 

†mB m‡½ fvBm †Pqvig¨vb L›`Kvi †mwjgv iIkb Ges cig kÖ‡×q wkÿvwe`, K¨vgweªqvb K‡jR ¸jkvb 

K¨v¤úv‡mi Aa¨ÿ W. KiæYvgq †Mv¯̂vgx| Zuv‡`i cÖ‡Z¨‡Ki cÖwZ K…ZÁZv Rvbvw”Q|  

 

K¨vgweªqvb cvewj‡KkÝ †_‡K eBwU cÖKvk Kivq KZ…©cÿ‡K ab¨ev` Ávcb KiwQ| eBwU Kw¤úDUvi K‡¤úvR I 

mn‡hvwMZv Kivi Rb¨ Avwg MÖvwd· wWRvBbvi †gvnv¤§` BDbyQ wgqv, Kw¤úDUvi Acv‡iUi †gvnv¤§` Igi 

dviæKÕ‡K ab¨ev` Rvbvw”Q| eBwU iPbvi †cQ‡b K¨vgweªqvb K‡j‡Ri wkÿv_x©iv Avgv‡`i bvbvfv‡e Aby‡cÖiYv 

w`‡q‡Q †mRb¨ Zv‡`i‡K RvbvB AvšÍwiK Awfb›`b|   

 

RvZxq wkÿvµg I cvV¨cy¯ÍK †ev‡W©i we‡klÁgÐwji wewfbœ civgk© eBwUi gvb Dbœq‡b we‡kl Ae`vb 

†i‡L‡Q| GbwmwUwe (NCTB) KZ…©K bZzb wm‡jev‡mi Av‡jv‡K eBwUi cÖ_g ms¯‥iY cÖKvk Kiv n‡jv|  

 

eBwU cÖKv‡k huv‡`i cÖZ¨ÿ I c‡ivÿ mn‡hvwMZv i‡q‡Q Zv‡`i mK‡ji cÖwZ iBj AvšÍwiK K…ZÁZv| eBwUi 

DË‡ivËi gv‡bvbœq‡b †h †Kvb MVbg~jK mgv‡jvPbv, wb‡ ©̀kbv, civgk© I mvwe©K mn‡hvwMZv mv`‡i MÖnY‡hvM¨ 

Ges GKvšÍ Kvg¨| 

 

 †Mvwe›` P› ª̀ ivq  

  mvgmy¾vgvb  

 

 

 

†jL‡Ki cÖm½ K_v 
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wkÿv RvZxq Rxe‡bi me©‡ZvgyLx Dbœq‡bi c~e©kZ©| Avi `ª æZ cwieZ©bkxj we‡k¦i P¨v‡jÄ †gvKv‡ejv 

K‡i evsjv‡`k‡K Dbœqb I mg„w×i w`‡K wb‡q hvIqvi Rb¨ cÖ‡qvRb mywkwÿZ Rbkw³| fvlv Av‡›`vjb 

I gyw³hy‡×i †PZbvq †`k Movi Rb¨ wkÿv_x©i AšÍwb©wnZ †gav I m¤¢vebvi cwic~Y© weKv‡k mvnvh¨ Kiv 

D”P gva¨wgK wkÿvi Ab¨Zg jÿ¨| GQvov cÖv_wgK ¯Í‡i AwR©Z wkÿvi †g․wjK Ávb I `ÿZv 

m¤cÖmvwiZ I mymsnZ Kivi gva¨‡g D”PZi wkÿvi †hvM¨ K‡i †ZvjvI G ¯Í‡ii wkÿvi D‡Ïk¨| 

ÁvbvR©‡bi GB cÖwµqvi wfZi w`‡q wkÿv_©x‡K †`‡ki A_©‣bwZK, mvgvwRK, mvs¯‥…wZK I cwi‡ekMZ 

cUf~wgi †cÖwÿ‡Z `ÿ I †hvM¨ bvMwiK K‡i †ZvjvI D”Pgva¨wgK wkÿvi Ab¨Zg we‡eP¨ welq|  

RvZxq wkÿvbxwZ-2010 Gi jÿ¨ I D‡Ïk¨‡K mvg‡b †i‡L cwigvwR©Z n‡q‡Q D”P gva¨wgK ¯Í‡ii wkÿvµg| 

cwigvwR©Z GB wkÿvµ‡g RvZxq Av`k©, jÿ¨, D‡Ïk¨ I mgKvjxb Pvwn`vi cÖwZdjb NUv‡bv n‡q‡Q, †mB mv‡_ 

wkÿv_x©‡`i eqm, †gav I MÖnY ÿgZv Abyhvqx wkLbdj wba©viY Kiv n‡q‡Q| GQvov wkÿv_x©i •bwZK I 

gvbweK g~j¨‡eva †_‡K ïiæ K‡i BwZnvm I HwZn¨ †PZbv, gnvb gyw³hy‡×i †PZbv, wkí-mvwnZ¨-ms¯‥…wZ‡eva, 

†`k‡cÖg‡eva, cÖK…wZ-†PZbv Ges ag©-eY©-†MvÎ I bvix-cyiæl wbwe©‡k‡l mevi cÖwZ mggh©v`v‡eva RvMÖZ Kivi 

†Póv Kiv n‡q‡Q| GKwU weÁvbgb¯‥ RvwZ MV‡bi Rb¨ Rxe‡bi cÖwZwU †ÿ‡Î weÁv‡bi ¯̂Ztù~Z© cÖ‡qvM I 

wWwRUvj evsjv‡`‡ki iƒcKí 2021 Gi jÿ¨ ev Í̄evq‡b wkÿv_©x‡`i mÿg K‡i †Zvjvi †Póv Kiv n‡q‡Q|  

bZzb GB wkÿvµ‡gi Av‡jv‡K cÖYxZ n‡q‡Q D”Pgva¨wgK ¯Í‡ii cÖvq mKj cvV¨cy¯ÍK| D³ cvV¨cy¯ÍK cÖYq‡b  

wkÿv_x©‡`i mvg_©¨, cÖeYZv I c~e© AwfÁZv‡K ¸iæ‡Z¡i m‡½ we‡ePbv Kiv n‡q‡Q| cvV¨cy¯ÍK¸‡jvi welq 

wbe©vPb I Dc¯’vc‡bi †ÿ‡Î wkÿv_©xi m„Rbkxj cÖwZfvi weKvk mva‡bi w`‡K we‡klfv‡e ¸iæZ¡ †`Iqv 

n‡q‡Q| cÖwZwU Aa¨v‡qi ïiæ‡Z wkLbdj hy³ K‡i wkÿv_©xi AwR©Ze¨ Áv‡bi Bw½Z cÖ`vb Kiv n‡q‡Q Ges 

wewPÎ KvR, m„Rbkxj cÖkœ I Ab¨vb¨ cÖkœ ms‡hvRb K‡i g~j¨vqb‡K m„Rbkxj Kiv n‡q‡Q|  

Z_¨ I †hvMv‡hvM cÖhyw³ G cvV¨cy¯ÍKwU GKwesk kZ‡Ki m~Pbvj‡Mœ cwiewZ©Z mg‡qi †cÖÿvc‡U wkÿv_©x‡`i 

Pvwn`v I „̀wófw½i e¨vcK cwieZ©‡bi cUf~wg‡Z cwigvwR©Z KvwiKzjv‡gi Av‡jv‡K D”P gva¨wgK Í̄‡ii Rb¨ 

iPbv Kiv n‡q‡Q|  

GKwesk kZ‡Ki A½xKvi I cÖZ¨q‡K mvg‡b †i‡L cwigvwR©Z wkÿvµ‡gi Av‡jv‡K cvV¨cy¯ÍKwU iwPZ n‡q‡Q| 

Kv‡RB cvV¨cy¯ÍKwUi AviI mg„w×mva‡bi Rb¨ †h‡Kv‡bv MVbg~jK I hyw³m½Z civgk© ¸iæ‡Z¡i m‡½ we‡ewPZ 

n‡e| cvV¨cy¯ÍK cÖYq‡bi wecyj Kg©h‡Ái g‡a¨ AwZ ¯^í mg‡q cy¯ÍKwU iwPZ n‡q‡Q| d‡j wKQz fyjÎæwU †_‡K 

†h‡Z cv‡i| cieZ©x ms¯‥iY¸‡jv‡Z cvV¨cy¯ÍKwU‡K AviI my›`i, †kvfb I ÎæwUgy³ Kivi †Póv Ae¨vnZ, 

_vK‡e| evbv‡bi †ÿ‡Î Abym„Z n‡q‡Q evsjv GKv‡Wgx KZ©„K cÖYxZ evbvbixwZ|  

cvV¨cy¯ÍKwU iPbv, m¤úv`bv, bgybv cÖkœvw` cÖYqb I cÖKvkbvi Kv‡R hviv AvšÍwiKfv‡e †gav I kªg w`‡q‡Qb 

Zuv‡`i ab¨ev` Ávcb KiwQ| cvV¨cy¯ÍKwU wkÿv_©x‡`i Avbw›`Z cvV I cÖZ¨vwkZ `ÿZv AR©b wbwðZ Ki‡e 

e‡j Avkv Kwi|  

 

 jvqb Gg.†K. evkvi (wcGg‡RGd) 

 cÖKvkK  

 K¨vgweªqvb cvewj‡KkÝ 
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1g Aa¨vq: Z_¨ I †hvMv‡hvM cÖhyw³: wek¦ I evsjv‡`k †cÖwÿZ (10 wcwiqW)  
wek¦MÖv‡gi aviYv: †hvMv‡hvM, Kg©ms¯’vb, wkÿv, wPwKrmv, M‡elYv, Awdm, evm¯’vb, e¨emv-evwYR¨, msev`, 

we‡bv`b I mvgvwRK †hvMv‡hvM, mvs¯‥…wZK wewbgq| fvPz©qvj wi‡qwjwU: cÖvZ¨wnK Rxe‡b fvP©yqvj 

wi‡qwjwUi cÖfve| Z_¨ I †hvMv‡hvM cÖhyw³i mv¤cÖwZK cÖeYZv: AvwU©wdwmqvj Bb‡Uwj‡RÝ , †ivewUKm, 
µv‡qvmvR©vwi, gnvKvk Awfhvb, AvBwmwU wbf©i Drcv`b e¨e¯’v, cÖwZiÿv, ev‡qv‡gwUª·, 

ev‡qvBbdig¨vwUª·, †R‡bwUK BwÄwbqvwis, b¨v‡bv †UK‡bvjwR,Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡i 

•bwZKZv,mgvRRxe‡b Z_¨ I †hvMv‡hvM cÖhyw³ cÖfve, Z_¨ I †hvMv‡hvM cÖhyw³ Ges A_©‣bwZK Dbœqb| 
 

2q Aa¨vq: KwgDwb‡Kkb wm‡÷gm I †bUIqvwK©s (15 wcwiqW) 
KwgDwb‡Kkb wm‡÷g: KwgDwb‡Kkb wm‡÷‡gi aviYv, †WUv KwgDwb‡Kk‡bi aviYv, e¨vÛ DBW&_, †WUv UªvÝwgkb 

†g_W, †WUv UªvÝwgkb †gvW| †WUv KwgDwb‡Kkb gva¨g: Zvi gva¨g :†Kv-Gw·qvj, UzB‡÷W †cqvi, 

AcwUK¨vj dvBevi| Zviwenxb gva¨g: †iwWI I‡qf, gvB‡µvI‡qf| Iq¨vi‡jm KwgDwb‡Kkb wm‡÷g: 

Iq¨vi‡jm KwgDwb‡Kk‡bi cÖ‡qvRbxqZv, eøy-Uz_, IqvB-dvB, IqvB-g¨v·| †gvevBj †hvMv‡hvM: wewfbœ cÖR‡b¥i 

†gvevBj| Kw¤úDUvi †bUIqvwK©s: †bUIqv‡K©i aviYv, †bUIqv‡K©i D‡Ïk¨, †bUIqv‡K©i cÖKvi‡f`, †bUIqvK© 

wWfvBm: g‡Wg, nve, ivDUvi, †MUI‡q, myBP, NIC | †bUIqv‡K©i KvR, †bUIqvK© U‡cvjwR, K¬vDW Kw¤úDwUs 

Gi aviYv, K¬vDW Kw¤úDwUs Gi myweav| 
 

3q Aa¨vq: msL¨v c×wZ I wWwRUvj wWfvBm (20 wcwiqW)        
msL¨v Avwe®‥v‡ii BwZnvm, msL¨v c×wZ: cÖKvi‡f`, iƒcvšÍi| evBbvwi †hvM we‡qvM, wPýhy³ msL¨v, 2 Gi 

cwic~iK, †KvW: †Kv‡Wi aviYv, BCD, EBCDIC,Alphanumeric code, ASCII,Unicode | eywjqvb 

A¨vj‡Reiv I wWwRUvj wWfvBm: eywjqvb A¨vj‡Reiv, eywjqvb Dccv`¨, wW-giMv‡bi Dccv`¨, mZ¨K mviwY, 

†g․wjK †MBU(AND,OR,NOT), mve©Rbxb †MBU, we‡kl †MBU(X-OR,X-NOR) Gb‡KvWvi,wW‡KvWvi, 

A¨vWvi, †iwR÷vi, KvD›Uvi| 
 

4_© Aa¨vq : I‡qe wWRvBb cwiwPwZ Ges HTML (25 wcwiqW)  
I‡qe wWRvB‡bi aviYv: I‡qe mvB‡Ui KvVv‡gv, HTML Gi †g․wjK welqmg~n, HTML Gi aviYv, 
HTML Gi myweav, HTML U¨vM I wmb‡U· cwiwPwZ, HTML bKkv I KvVv‡gv †j-AvDU, dig¨vwUs, 
nvBcviwjK, wPÎ †hvM Kiv (e¨vbvimn), †Uwej, I‡qe †cBR wWRvBwbs, I‡qe mvBU cvewjwks| 
 

5g Aa¨vq: †cÖvMÖvwgs fvlv (35 wcwiqW)   

†cÖvMÖv‡gi aviYv, †cÖvMÖv‡gi fvlv, †gwkb fvlv, A¨v‡m¤̂wj fvlv, ga¨g Í̄‡ii fvlv, D”P Í̄‡ii fvlv- wm, wm++, wfRyqvj 

†ewmK, Rvfv, IivKj, A¨vjMj, †dviUªvb, cvB_b| PZz_© cÖR‡b¥i fvlv ,Abyev̀ K †cÖvMÖvg: K¤úvBjvi, 
A¨v‡m¤̂jvi,B›Uvi‡cÖUvi, †cÖvMÖv‡gi msMVb, †cÖvMÖvg •Zwii avcmg~n: A¨vjMwi`g, †d¬v-PvU©, †cÖvMÖvg wWRvBb g‡Wj| 

ÔwmÕ †cÖvMÖvwgs fvlv: cÖv_wgK aviYv, •ewkó¨, †cÖvMÖvg K¤úvBwjs, †cÖvMÖv‡gi MVb, †WUv UvBc: aªæeK, PjK, ivwkgvjv, Kx 

IqvW©, BbcyU AvDUcyU †÷U‡g›U, KbwWkbvj †÷U‡g›U, jyc †÷U‡g›U, A¨v‡i, dvskb  | 

 

6ô Aa¨vq: †WUv‡eR g¨v‡bR‡g›U wm‡÷g (35 wcwiqW) 

†WUv‡eR g¨v‡bR‡g›U, DBMS Gi KvR, RDBMS, RDBMS Gi •ewkó¨, RDBMS Gi e¨envi, 

†WUv‡eR •Zwi: Kz‡qwi, mwU©s, Bb‡Ww·s, †WUv‡eR wi‡jkb, K‡c©v‡iU †WUv‡eR, miKvwi cÖwZôv‡b †WUv‡eR, 

†WUv wmwKDwiwU, †WUv Gbwµckb|    
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cÖ_g Aa¨vq  

Z_¨ I †hvMv‡hvM cÖhyw³ : wek¦ I evsjv‡`k †cÖwÿZ 

INFORMATION AND COMMUNICATION TECHNOLOGY: WORLD & BANGLADESH PERSPECTIVE 
  

 

 

Z_¨ I †hvMv‡hvM cÖhyw³- Z‡_¨i Av`vb-cÖ`vb, msiÿY I e¨e  ̄vcbvq Rxe‡bi cÖwZwU †ÿ‡Î Ggb GK 

AmvaviY my‡hvM m„wó K‡i‡Q hvi Abycw  ̄wZ‡Z ¯̂v”Q›`¨gq AvaywbK Rxeb wPšÍvB Kiv hvq bv| e¨w³ 

Rxe‡bi DrKl© mvab, RvZxq Rxe‡bi DbœwZ I cÖMwZ Ges we‡k¦i RvwZmg~‡ni cvi¯úwiK mn‡hvwMZv I 

mngwg©Zvi eÜ‡b Ave× GK Awfbœ cwiev‡ii †mvbvwj ¯̂cœ †`wL‡q‡Q Z_¨ I †hvMv‡hvM cÖhyw³| Z_¨ I 

†hvMv‡hvM cÖhyw³ we‡k¦i Ávb I Z_¨fvÐv‡i cÖ‡e‡ki Amxg m¤¢vebvi `iRv Ly‡j w`‡q‡Q| •`bw›`b Rxe‡b, 

†hvMv‡hv‡M, A_©‣bwZK Kg©Kv‡Ð, †gavPP©v I m„RbkxjZvi weKvk, we‡bv`b BZ¨vw` mKj †ÿ‡Î Z_¨ I 

†hvMv‡hvM cÖhyw³i e¨envi DË‡ivËi e„w× cv‡”Q| eZ©gv‡b GwU gvbm¤úbœ Kg©m¤úv`‡bi GK kw³kvjx 

nvwZqvi wn‡m‡e ¯̂xK…wZ AR©b K‡i‡Q|  

 

 

 

 

 

 

 

 

 

 

 

G Aa¨vq cvV †k‡l wkÿv_x©iv− 

• wek¦MÖv‡g aviYv e¨vL¨v Ki‡Z cvi‡e| 

• wek¦MÖvg aviYv mswkøó cÖavb Dcv`vb¸‡jv e¨vL¨v Ki‡Z cvi‡e| 

• wek¦MÖvg cÖwZôvq Z_¨ I †hvMv‡hvM cÖhyw³i Ae`vb g~j¨vqb Ki‡Z cvi‡e| 

• fvPz©qvj wi‡qwjwUi aviYv we‡kølY Ki‡Z cvi‡e| 

• cÖvZ¨wnK Rxe‡b fvPz©qvj wi‡qwjwUi cÖfve g~j¨vqb Ki‡Z cvi‡e| 

• Z_¨ I †hvMv‡hvM cÖhyw³i mv¤úªwZK cÖeYZv we‡kølY Ki‡Z cvi‡e| 

• Z_¨ I †hvMv‡hvM cÖhyw³i e¨env‡i •bwZKZv eRvq ivLvi ¸iæZ¡ e¨vL¨v Ki‡Z cvi‡e| 

• mgvR Rxe‡b Z_¨ I †hvMv‡hvM cÖhyw³i cÖfve g~j¨vqb Ki‡Z cvi‡e| 

• A_©‣bwZK Dbœq‡b Z_¨ I †hvMv‡hvM cÖhyw³i f~wgKv we‡kølY Ki‡Z cvi‡e| 

• g~j¨‡eva eRvq †i‡L Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡i DØy× n‡e| 
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1.1   wek¦MÖv‡gi aviYv (Concept of Global Village)   
ÒMÖvgÓ kãwUi mv‡_ Avgiv mevB cwiwPZ| MÖv‡g mevB wg‡jwg‡k GKmv‡_ emevm K‡i| MÖv‡g mevB G‡K 

Aci‡K fv‡jvfv‡e wPb‡Z cv‡i| mevB mevi myL ỳt‡L GwM‡q hvq| MÖv‡gi †Kv_vq ¯‥zj, K‡jR, nvU-

evRvi, iv Í̄v-NvU BZ¨vw` Av‡Q Zv meviB Rvbv| MÖv‡g †Kv_vI 

†Kv‡bv Abyôvb ev †Kv‡bv NUbv NU‡j mevB gyn~‡Z©i g‡a¨ 

Rvb‡Z cv‡i| wVK †ZgbB Z_¨ I †hvMv‡hvM cÖhyw³ Z_v 

B›Uvi‡bU e¨env‡ii d‡j AvR mgMÖ c„w_ex MÖv‡gi g‡Zv †QvU 

n‡q Avm‡Q| B›Uvi‡b‡Ui gva¨‡g Avgiv Lye mn‡R Z_¨ 

Av`vb-cÖ`vb Ki‡Z cvwi| †h †Kv‡bv wel‡q cÖPzi Z_¨ msMÖn 

Ki‡Z cvwi, Ávb Ges AwfÁZv wewbgq Ki‡Z cvwi| c„w_exi 

†Kv_vq wK NU‡Q wK wel‡q †K M‡elYv Ki‡Qb Zv Avgiv 

Rvb‡Z cvwi| weÁvb I cÖhyw³i Dbœq‡bi d‡j c„w_exi wewfbœ 

†`‡ki ga¨Kvi ~̀iZ¡ A‡bK K‡g‡Q| Avgiv †h †Kv‡bv †`‡ki 

gvby‡li mv‡_ mivmwi †hvMv‡hvM Ki‡Z cvwi| GRb¨ ejv hvq †h, c„w_ex †QvU n‡q Avm‡Q| GwU Avgv‡`i 

e¨emvq DbœwZ Ges cvi¯úvwiK m¤ú‡K©i DbœwZ NUvq| GwU cÖvq Am¤¢e wQj †h, evsjv‡`k †_‡K 

Av‡gwiKvq emevmKvwi AvZ¥x‡qi mv‡_ †hvMv‡hvM iÿv Kiv, wKš‧ GLb ïay K_v bq, hvi mv‡_ K_v ejv 

n‡”Q Zvi mPj wPÎI †`Lv hvq| Avgiv AvMÖnx n‡j c„w_exi wewfbœ †`‡ki †jvK‡`i mv‡_ eÜzZ¡ M‡o 

Zzj‡Z cvwi| 
 

1.1.1   †hvMv‡hvM (Communication) 
Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi †hvMv‡hvM †ÿ‡Î Afvebxq cwieZ©b mvab K‡i‡Q| eZ©gv‡b †hvMv‡hv‡Mi 

me‡P‡q mnR gva¨g¸‡jv n‡jv †gvevBj †dvb, B-†gBj, †Uwj Kbdv‡iwÝs, wfwWI Kbdv‡iwÝs, †iwWI, 

†Uwjwfkb BZ¨vw`| Av‡M gvby‡li †hvMv‡hv‡Mi cÖavb gva¨g wQj wPwV/cÎ| WvK wefv‡Mi Dci Avgv‡`i 

wbf©i Ki‡Z n‡Zv| ZLb GKwU wPwV †cu․Q‡Z †`‡ki Af¨šÍ‡i 3 †_‡K 4 w`b Ges †`‡ki evB‡i wPwV 

cvVv‡bvi †ÿ‡Î 7 †_‡K 10 w`b ev Zvi †P‡qI †ewkw`b jvM‡Zv| we‡`‡k wPwV cvVv‡bvi mgq wbf©i KiZ 

AvšÍR©vwZK d¬vBU wmwWD‡ji Dci| wKš‧ Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j KvMR, Kjg e¨envi 

K‡i wPwV †jLv A‡b‡KB fy‡j †M‡Q| WvK wefvM A‡bKUv Ajmfv‡eB mgq KvUv‡”Q| GLb Z_¨ Av`vb-

cÖ`v‡bi gva¨g wn‡m‡e e¨eüZ n‡”Q B-†gBj| B-†gB‡ji gva¨‡g Avgiv Lye mn‡R Aí Li‡P AwZ ª̀æZ 

†h †Kv‡bv msev` GK  ̄vb †_‡K Ab¨  ̄v‡b †cÖiY Ki‡Z cvwi| G‡ÿ‡Î †`k ev we‡`‡k Dfq †ÿ‡ÎB mgvb 

mgq jv‡M| A‡cÿv Ki‡Z nq bv †Kv‡bv d¬vBU wmwWD‡ji| G‡ÿ‡Î mgq Ges LiP euv‡P Ges c×wZ 

AZ¨šÍ mnR, Gi Rb¨ `iKvi ïay GKwU B›Uvi‡bU ms‡hvM|  

ZvQvov †gvevBj †UK‡bvjwRi d‡j Avgiv Lye mn‡R, Aí Li‡P mivmwi Kv‡iv mv‡_ K_v ej‡Z cvwi| 

wfwWI Kbdv‡iwÝs Gi mvnv‡h¨ Avgiv hvi mv‡_ K_v ewj Zv‡K mivmwi †`L‡ZI cvwi| ZvQvov †iwWI ev 

†Uwjwfk‡bi gva¨‡g †h‡Kv‡bv msev` mn‡R †`k Ges we‡k¦i mKj gvby‡li wbKU †cu․‡Q †`qv hvq| ZvQvovI 

†hvMv‡hvM †ÿ‡Î AvBwmwUi GKwU eo e¨envi n‡jv wewfbœ hvbevnb †hgb-†ij, wegvb BZ¨vw`i wU‡KU 

wiRv‡f©kb Gi d‡j Avgiv wewfbœ  ̄vb †_‡K †ijI‡q Ges wegv‡bi wU‡KU eywKs Ki‡Z cvwi| Dc‡ii 

Av‡jvPbv †_‡K †`Lv hvq †h, AvBwmwU †hvMv‡hvM †ÿ‡Î MwZ G‡b‡Q Ges LiP A‡bK Kwg‡q‡Q|  
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1.1.2   Kg©ms¯’vb (Employment) 
Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j †`k Ges we‡`‡k Kg©ms  ̄v‡bi my‡hvM m„wó n‡q‡Q| 

B›Uvi‡b‡Ui gva¨‡g Avgiv †`‡k Ges †`‡ki evB‡i 

†Kv_vq †Kvb ai‡bi Kv‡Ri Pvwn`v i‡q‡Q †m m¤ú‡K© 

Rvb‡Z cvwi Ges †m Abyhvqx wb‡R‡K `ÿ K‡i Zzj‡Z 

cvwi| eZ©gv‡b cÖvq mKj Awdm-Av`vj‡Z Z_¨ I 

†hvMv‡hvM cÖhyw³ e¨envi Kiv kyiæ n‡q‡Q| Gi d‡j G 

wd‡ìi `ÿ †jv‡Ki †hgb- †cÖvMÖvgvi, wm‡÷g BwÄwbqvi, 

WvUv Gw›Uª Acv‡iUi, nvW©Iq¨vi BwÄwbqvi, GWwgwb‡÷ªUi 

BZ¨vw` cÖ‡qvRb Ges G‡`i mv‡_ Av‡iv A‡bK mv‡cvwU©s 

÷vd cÖ‡qvRb| Gi d‡j AmsL¨ †jv‡Ki Kg©ms¯ vb 

n‡q‡Q| Avgv‡`i †`‡k cÖ‡Z¨K BDwbqb cwil‡` Z_¨ I 

†mev‡K›`ª Pvjy n‡q‡Q| Gi d‡j A‡bK †eKvi 

hyeK/hyeZxi AvZ¥Kg©ms  ̄v‡bi my‡hvM n‡q‡Q| †`wk-

we‡`wk wewfbœ cÖwZôv‡bi Pvwn`v Abyhvqx `ÿ/cÖwkÿY cÖvß Kg©x •Zwi Kivi Rb¨ A‡bK †Uªwbs 

¯‥zj/†m›Uvi M‡o D‡V‡Q-hv‡Z Kg©ms  ̄v‡bi m„wó n‡q‡Q| Avgv‡`i †`‡k wkwÿZ †eKv‡ii msL¨v D‡jøL 

Kivi g‡Zv| wKš‧ Zv‡`i GKUz hy‡hvc‡hvMx cÖwkÿY w`‡j AvDU‡mvwm©s Gi gva¨‡g G‡`i †eKviZ¡ 

NyPv‡bv m¤¢e| AvDU †mvwm©s n‡jv †`‡k e‡m AbjvB‡bi gva¨‡g Ab¨‡`‡ki K¬v‡q›U‡`i KvR Kwi‡q 

w`‡q •e‡`wkK A_© DcvR©b Kiv| KvRMy‡jvi g‡a¨ Kw¤úDUvi ev †gvevBj A¨vwcø‡Kkb •Zwi, I‡qe wWRvBb 

Kiv, B‡gR GwWU‡ii KvR| hviv GKv‡R RwoZ Zv‡`i‡K wd«j¨vÝvi ev gy³ e¨emvqx ejv nq|  

1.1.3    wkÿv  (Education) 
Z_¨ I †hvMv‡hvM cÖhyw³ wkÿv we Í̄v‡i GKwU kw³kvjx Uzjm| digvj Ges bb-digvj Dfq c×wZ‡ZB 

GwU AZ¨šÍ Kvh©Ki| †h †Kv‡bv mgq Ges †h †Kv‡bv  ̄v‡b wkÿvi e¨e  ̄v Kiv n‡q‡Q AvBwmwUi e‡`․j‡Z| 

†Kv‡bv wkÿv_©x w`‡bi †h †Kv‡bv mgq B›Uvi‡b‡Ui gva¨‡g 

wkÿv MÖnY Ki‡Z cv‡i| mKj †Kvm© msµvšÍ Z_¨ B›Uvi‡b‡U 

cvIqv hvq| ZvQvovI †iwWI Ges †Uwjwfk‡bi gva¨‡g 

†jKPvi eªWKvw÷s Kiv nq| B›Uvi‡b‡Ui gva¨‡g wkÿK Ges 

wkÿv_©xiv cÖPzi cwigv‡Y †Kvm© m¤úK©xq DcvË Ges Z_¨ 

†c‡q _v‡K| myZivs Df‡qi Rb¨ †h †Kv‡bv wel‡q M‡elYv 

mnR nq| Z_¨ I †hvMv‡hvM cÖhyw³ e¨envi K‡i ~̀iwkÿ‡Yi 

gva¨‡g wkÿv we Í̄vi Ki‡Q| AvBwmwU e¨env‡ii d‡j †`‡ki 

wkÿvwe` ev G wel‡q bxwZ wba©vi‡Y e¨w³MY wewfbœ †`‡ki 

wkÿv e¨e  ̄v †kªwY, eqm Abyhvqx cvV¨µg, wewfbœ †`‡k 

cwiPvwjZ M‡elYv wi‡cvU© ch©v‡jvPbv K‡i GKwU hy‡Mvc‡hvMx wkÿvµg •Zwi Ki‡Z cv‡ib| †kªwYK‡ÿ 

Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi K‡i wkÿv_©x‡`i K¬vmgyLx Kiv hvq| MZvbyMwZK †jLvcovi c×wZi 

GKUz cwieZ©b K‡i wWwRUvj wWfvBm e¨envi K‡i wkÿv‡K Av‡iv AvKl©Yxq Kiv n‡”Q| K¬v‡mi cv‡Vi 

wPÎ: AvBwmwU Kg©ms¯ v‡bi m„wó K‡i‡Q| 

 

wPÎ: cÖ‡R±‡ii gva¨‡g  K¬vm wb‡”Qb| 
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mv‡_ msMwZc~Y© wewfbœ wPÎ, AwWI, wfwWI e¨envi Ges QvÎ-QvÎx‡`i AskMÖnYg~jK K¬v‡mi gva¨‡g cv‡Vi 

welq‡K wkÿv_©x‡`i mvg‡b Av‡iv mnR, †evaMg¨ K‡i †Zvjv nq| Gi Rb¨ Kw¤úDUvi Ges cÖ‡R±i 

e¨envi Kiv nq| wkÿKiv Zv‡`i mswkøó wel‡qi Avc‡WU wiPvm©/ M‡elYv m¤ú‡K© B›Uvi‡bU †_‡K 

cÖ‡qvRbxq Z_¨ msMÖn Ki‡Z cv‡i| †Kv‡bv wel‡q M‡elYvi Rb¨ Avi jvB‡eªwii g‡a¨ e‡m _vK‡Z nq bv| 

kyay B›Uvi‡b‡U  cÖ‡ek K‡i D‡jøwLZ/ cÖ‡qvRbxq welq wj‡L mvP© w`‡jB †ei n‡q Av‡m kZ kZ cÖeÜ iPbv 

ev wewfbœ Qwe| wbw ©̀ó wel‡qi Dci AwWI Ges wfwWI cvIqv hvq| hv e¨envi K‡i wkÿKiv wWwRUvj 

Kb‡U›U •Zwi Ki‡Z cv‡i|  
 

wkÿKiv wbw`©ó wel‡qi Dci †jKPvi/ cÖeÜ/ AwWI/ wfwWI wbw`©ó I‡qe mvB‡U Avc‡jvW K‡i ivL‡Z 

cv‡i, wkÿv_©xiv K¬v‡m bv wM‡qI H †jKPvi WvDb‡jvW Ki‡Z cv‡i| eZ©gv‡b wKQz cixÿvI 

AbjvB‡bi gva¨‡g †bqv nq| cixÿvi LvZv g~j¨vq‡bI Z_¨ I cÖhyw³ e¨envi Kiv nq, •be©¨wËK 

cixÿvi DËi cÎ g~j¨vqb Ges iPbvg~jK As‡ki b¤î wgjKiY, wewfbœ wel‡qi †MÖwWs Kiv Ges 

wRwcG wbY©q Kiv BZ¨vw` mKj KvRB cÖhyw³ wbf©i ¯̂qwµqfv‡e cÖ ‧̄Z Kiv nq| eZ©gv‡b wewfbœ 

cvewjK cixÿvi djvdjI B›Uvi‡b‡Ui gva¨‡g cÖKvk Kiv n‡”Q| B›Uvi‡b‡Ui gva¨‡g we‡k¦i eo eo 

wek¦we`¨vj‡qi Aa¨vcK‡`i mv‡_ †hvMv‡hvM K‡i w_wmm †ccvi •Zwi Kiv hvq| we‡`‡ki †Kv‡bv 

wek¦we`¨vj‡q †iwR‡÷ªkb K‡i Ggwdj/ wcGBPwW wWwMÖ AR©b Kiv hvq|  

1.1.4    wPwKrmv  (Treatment) 
eZ©gv‡b wPwKrmv weÁv‡b Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi D‡jøL Kivi g‡Zv| wPwKrmv weÁv‡bi wewfbœ 

M‡elYv hv Z_¨ I cÖhyw³wbf©i Zv AvR gvbyl‡K G‡b 

w`‡q‡Q `xN© Ges my›`i Rxeb| AvBwmwU e¨env‡ii d‡j 

G·‡i, AvjUªvmvDÛ, Gg Avi AvB (MRI) cÖf„wZ cÖhyw³i 

mydj Avgiv †c‡q _vwK| bZzb Jla Avwe®‥vi Ges Jla 

Gi Dbœqb mva‡bi Rb¨ Z_¨ I cÖhyw³ e¨envi Kiv n‡”Q 

wkky gvZ…M‡f© _vKv Ae  ̄vq ÎæwU wbY©q Kiv m¤¢e Ges cÖhyw³ 

I Jla Øviv H mKj ÎæwU ms‡kvab Kiv m¤¢e| fvP©yqvj 

wiqvwjwUi e¨envi K‡i gvbwmK †ivMx‡`i wPwKrmv †`qv 

n‡”Q| AvRKvj †Uwj‡dvb Gi gva¨‡gI RbMY wPwKrmv 

†mev †c‡q _v‡K| nvmcvZv‡j †ivMx‡`i cvj&m, ZvcgvÎv, 

k¦vm-cÖk¦vm, i³Pvc BZ¨vw` ch©‡eÿ‡Y, †ivMxi kixi ‥̄¨vb, 

Ges †ivMx‡`i †iKW© msiÿ‡Y Z_¨ I †hvMv‡hvM cÖhyw³ e¨envi Kiv nq| g~jK_v wPwKrmv †ÿ‡Î wPwKrmv 

hš¿cvwZ, †ivMxi †iKW©, I‡qe †emW mv‡cvU©, †hvMv‡hvM I M‡elYvq AvBwmwU e¨eüZ nq| wfwWI 

Kbdv‡iwÝs Gi gva¨‡g MÖv‡gi †ivMxiv kn‡ii eo eo nvmcvZv‡ji Wv³vi‡`i civgk© †c‡Z cv‡i| 

AvBwmwU e¨envi K‡i †`‡ki evB‡i Wv³vi‡`i mv‡_ †hvMv‡hvM m¤¢e| A_©vr Wv³vi Ges †ivMx ỳB  ̄v‡b 

†_‡K civgk© Av`vb-cÖ`vb Kiv m¤¢e| ZvQvov G·cvU© wm‡÷g e¨envi K‡iI Avgiv wPwKrmv msµvšÍ civgk© 

†c‡q _vwK|   
 

KvR: ÒZ_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j c„w_ex GLb nv‡Zi gy‡VvqÓ−e¨vL¨v Ki|  

wPÎ: wPwKrmv †¶‡Î AvBwmwU 
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1.1.5   M‡elYv  (Research) 
M‡elYv Kv‡R Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi Acwimxg| c~‡e© †`Lv †hZ, GKB wel‡qi Dci 

GKvwaK weÁvbx M‡elYv Ki‡Qb| GKRb Ab¨ R‡bi Lei Rvb‡Zb bv A_ev †Kv‡bv weÁvbx Zuvi 

M‡elYv Kvh© Amgvß †i‡L g„Zz¨eiY K‡i‡Qb| G‡ÿ‡Î wZwb Zuvi M‡elYvi AMÖMwZ, djvdj Ab¨‡K 

Rvbv‡Z cvi‡Zb bv| wZwb †Kv‡bv †iKW© ivL‡Z cvi‡Zb bv A_ev Zuvi fwel¨r cwiKíbv †KD Rvb‡Zv 

bv| G Ae  ̄vq H AvswkK M‡elYv †Kv‡bv Kv‡R Avm‡Zv bv| H GKB wel‡q Ab¨Rb‡K Avevi cÖ_g 

†_‡K KvR kyiæ Ki‡Z n‡Zv| Gfv‡e nq‡Zv w`‡bi ci w`b Pj‡Z _vK‡Zv| wKš‧ eZ©gvb GB Z_¨ I 

†hvMv‡hvM cÖhyw³i d‡j weÁvbxiv Zv‡`i wPšÍvaviv B›Uvi‡b‡Ui gva¨‡g cÖKvk Ki‡Z cv‡i| c„w_exi 

†Kv‡bv GK cÖv‡šÍ †Kv‡bv wbw`©ó wel‡q M‡elYv kyiæ Ki‡j B›Uvi‡b‡Ui mvnv‡h¨ mevB AeMZ nq| 

M‡elYvi cÖwZwU av‡ci djvdj mK‡ji wbKU B›Uvi‡b‡Ui gva¨‡g cÖKvk Ki‡Z cv‡i| Gi d‡j 

GKR‡bi M‡elYvi djvdj Kv‡R jvwM‡q Ab¨Rb M‡elYv Pvwj‡q †h‡Z cv‡i| d‡j Avevi cÖ_g 

†_‡K kyiæ Ki‡Z nq bv|  

Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j M‡elYvq cÖvß DcvË h_vh_fv‡e msiÿY Kiv m¤¢e Ges 

DcvËMy‡jv‡K cÖwµqvKi‡Yi mgq m~² MvwYwZK wnmve-wbKvm Kivi Rb¨ Ges hyw³g~jK wm×všÍ †bqvi 

Rb¨ Kw¤úDUvi/AvBwmwU e¨envi Kiv nq| cÖvYxi wWGbG Z_v Rxb wb‡q M‡elYvi Rb¨ AvBwmwU 

e¨envi Kiv nq| gvbe †`‡ni wewfbœ M‡elYvq wÎgvwÎK Gwb‡gkb  e¨envi Kiv n‡”Q| hy×‡ÿÎ Ges 

hy× miÄvg wb‡q M‡elYvq wÎgvwÎK wPÎ e¨envi K‡i wewfbœfv‡e ch©‡eÿY Kiv hvq| wewfbœ cÖKvi 

wec`¾bK c`v_© •Zwi‡Z hv e¨env‡ii c~‡e© cixÿv Kiv cÖ‡qvRb †mLv‡b fvP©yqvj wi‡qwjwU e¨envi 

K‡i cixÿv Kiv hvq, mwVK cwigvc Ges m~² wnmve M‡elYvq mwVK djvdj †c‡Z mvnvh¨ K‡i| Avi 

G `ywUB wbqš¿Y Kiv m¤¢e kyaygvÎ Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii gva¨‡g| 
 

1.1.6    Awdm  (Office) 
Awdm-Av`vjZ A‡bKUvB GLb Z_¨ Ges †hvMv‡hvM cÖhyw³-mg„×| Awdm ej‡Z GLb Avi K‡ÿi 

†ewkifvM Ask Ry‡o Í̄~c 

Kiv ¸Qv‡bv ev A¸Qv‡bv 

KvMR dvBj, †iwR÷vi-Gi 

Dci a~jvevwj c‡o Av‡Q 

Ggb GKwU cwiwPZ `„k¨ 

†Pv‡L c‡o bv| †Uwe‡ji 

Dci GKwU Kw¤úDUvi, 

wcÖ›Uvi BZ¨vw` cÖhyw³i me 

hš¿cvwZ cÖvq mKj 

Awd‡mB i‡q‡Q| ª̀æZMwZi 

B›Uvi‡bU ms‡hvM e¨e¯ v Awd‡mi mKj ai‡bi Z_¨, wi‡cvU© BZ¨vw` mewKQzB GLb Kw¤úDUv‡i 

msiwÿZ _v‡K| Awd‡mi Kg©KZ©v  Kg©Pvwi‡`i nvwRiv GLb Avi †iwR÷v‡i ¯̂vÿi K‡i w`‡Z nq bv| 

†ewkifvM Z_¨ cÖhyw³ mg„× Awd‡m cvÂ KvW©, wd½vi wcÖ›U Gi gva¨‡g nvwRiv wbwðZ Kiv nq| 

Awd‡mi mK‡ji †eZ‡bi wnmve GLb Kw¤úDUv‡ii gva¨‡g K‡i _v‡K| A‡bK Awd‡mi Kg©KZ©v-

wPÎ: AvBwmwU mg„× Awdm| wPÎ: mvaviY Awd‡mi wPÎ| 
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Kg©Pvwi‡`i †eZb B‡jKUªwbK Dcv‡q Kg©Pvwi‡`i wbR wbR e¨vsK wnmv‡e Rgv n‡q hvq| GLb Avi 

wcqb‡K Awd‡mi wewfbœ iæ‡g wewfbœ †bvwUm wb‡q QzUv QzwU Ki‡Z †`Lv hvq bv, KviY GLb B-†gB‡ji 

gva¨‡g mK‡ji wbKU GK‡hv‡M †h‡Kv‡bv †bvwUm ev msev` gyn~‡Z©i g‡a¨ †cu․‡Q hvq| eZ©gv‡b Awd‡m 

KvM‡Ri e¨envi †bB ej‡jB P‡j| Awd‡mi bZzb Kg©Pvwi‡`i cÖwkÿ‡YI e¨envi Kiv nq AvBwmwU| 

my›`i cvIqvi c‡q›U †cÖ‡R‡›Uk‡bi gva¨‡g cÖwkÿ‡Yi KvRwU m¤úbœ Kiv nq| †hLv‡b B-†gB‡j 

msev` cvVv‡bv hvq bv †mLv‡b †gvevBj †dvb †Zv Av‡QB| ZvQvov cÖ‡Z¨K Awd‡miB i‡q‡Q wbR¯̂ 

I‡qe mvBU| Gi gva¨‡g RbMY B”Qv Ki‡jB †h‡Kv‡bv mgq H Awd‡mi Kvh©µg m¤ú‡K© me©‡kl 

msev` Rvb‡Z cv‡i| eZ©gv‡b wewfbœ Awd‡mi Kv‡Ri `icÎI Avnevb Kiv nq B›Uvi‡b‡Ui gva¨‡g| 

RgvI †bqv nq B›Uvi‡b‡Ui gva¨‡g| Gi d‡j Awd‡m cvewjK †M`vwis †bB ej‡jB P‡j|  

1.1.7   evm¯’vb  (Residence) 

Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi Avgv‡`i evm  ̄vb‡K K‡i Zz‡j‡Q AwaKZi wbivc`| Avgiv 

Avgv‡`i evm¯ v‡bi evB‡ii w`‡K wmwm 

(†K¬vR mvwK©U) K¨v‡giv Øviv wbqš¿Y 

Ki‡Z cvwi| Gi d‡j Awbw`©ó e¨w³ ev 

Ab¨ wKQzi MwZ-wewa gwbUwis Kiv hvq| 

Ggb wK cÖ‡qvR‡b †iKwW©s Kiv hvq| 

ciewZ©‡Z †Kv‡bv AcÖxwZKi NUbv NU‡j 

†iKW©K…Z Z_¨ †_‡K Acivax mbv³ Kiv 

ev wm×všÍ †bqv hvq| wewfbœ B‡j±ªwbK 

h‡š¿i g‡a¨ †mÝi e¨env‡ii d‡j G¸‡jv 

cÖ‡qvRb Abyhvqx †mev cÖ`vb Ki‡Z cv‡i| †hgb- N‡i _vKv Ae¯ vq jvBU, d¨vb, Gwm BZ¨vw` Pvjy 

_v‡K Ges †KD bv _vK‡j G¸‡jv eÜ n‡q hvq| ZvQvov Avgv‡`i N‡ii `iRvq wewfbœ ai‡bi †mÝi I 

ev‡qv‡gwUª· wWfvBm e¨envi Kiv n‡q _v‡K| 

1.1.8   e¨emv-evwYR¨  (Business) 
eZ©gvb hyM Z_¨ I †hvMv‡hvM cÖhyw³i hyM| mKj †ÿ‡ÎB Z_¨ †hvMv‡hvM cÖhyw³ e¨eüZ n‡”Q| e¨emv-

evwY‡R¨I AvBwmwUi e¨envi Acwimxg| 

AvBwmwU e¨env‡ii d‡j e¨emv-evwYR¨ GLb 

kyay wbw`©ó †`vKvb ev e¨emv †K‡›`ªi g‡a¨ 

mxgve× bq| B›Uvi‡b‡Ui gva¨‡g Qwo‡q 

co‡Q mviv we‡k¦| B›Uvi‡bU ev Kw¤úDUvi 

†bUIqv‡K©i gva¨‡g B‡jKUªwbK c×wZ‡Z 

†Kv‡bv cY¨ ev †mev µq-weµ‡qi KvR‡KB 

e‡j B-Kgvm©| B‡jKUªwbK dvÛ UªvÝdvi, 

mvcøvB †PBb g¨v‡bR‡g›U wm‡÷g, B›Uvi‡bU 

gv‡K©wUs, AbjvBb Uªvb‡RKkb cÖ‡mwms, 

B‡jKUªwbK †WUv B›Uvi‡PÄ, Bb‡fw›Us g¨v‡bR‡g›U wm‡÷g Ges A‡Uv‡g‡UW †WUv Kv‡jKkb w
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wm‡÷gmg~‡ni D™¢veb Ges e¨vcK cÖPj‡bi d‡j `ªæZ B-Kgv‡m©i cÖmvi NU‡Q| Z_¨ I †hvMv‡hvM 

cÖhyw³ e¨env‡ii d‡j cY¨ †ePv-†Kbv Kivi Rb¨ wbw`©ó †Kv‡bv  ̄vb iBj bv| GLb mviv c„w_exe¨vcx 

evRvi •Zwi n‡q‡Q| †Kv‡bv cY¨ µq Kivi Rb¨ ¯̂-kix‡i †Kv_vI †h‡Z nq bv| N‡i e‡mB wewfbœ 

†Kv¤úvwbi cY¨ †`L‡Z ev wewfbœ •ewkó¨ m¤ú‡K© Rvb‡Z cviv hvq B›Uvi‡b‡Ui gva¨‡g| GKB RvZxq 

wewfbœ †Kv¤úvwbi c‡Y¨i g‡a¨ Zzjbv Ki‡Z cviv hvq| cY¨ cQ›` n‡j B›Uvi‡bU e¨vswKs ev wewfbœ 

cÖKvi Kv‡W©i gva¨‡g UvKv/g~j¨ cwi‡kva Kiv hvq Ges N‡i e‡mB cY¨ †Wwjfvwi cvIqv hvq| Z_¨ I 

†hvMv‡hvM cÖhyw³ Qvov e¨vsK, wegv, †µwWU †Kv¤úvwb, cwienb BZ¨vw` mKj Kg©KvÐB APj| e¨emv-

evwY‡R¨i Rb¨ `ªæZ msev` Av`vb-cÖ`vb Ges †hvMv‡hvM †Uwj‡dvb, d¨v·, †Uwjwfkb, †UwjwcÖ›Uvi, 

Kw¤úDUvi ey‡jwUb †evW©, B‡jKUªwbK †gBj, I‡qe mvBU Ges B›Uvi‡bU evwYwR¨K †hvMv‡hvM BZ¨vw` 

n‡jv †hvMv‡hvM cÖhyw³-wbf©i gva¨g| AvRKvj K…wl gv‡K©‡UI Pvjy n‡q‡Q Gi d‡j B›Uvi‡b‡Ui gva¨‡g 

N‡i e‡m wewfbœ K…wlc‡Y¨i evRvi`i Rvbv hvq Ges K…wlcY¨ µq-weµq Kiv hvq|  
 

KvR: wek¦MÖvg cÖwZôvq †hme Dcv`vb AMÖYx f~wgKv cvjb Ki‡Q Zv‡`i m¤ú‡K© ms‡ÿ‡c †jL|  

 

1.1.9   msev`  (News) 

AvRKvj Z_¨ I †hvMv‡hvM cÖhyw³i mvnvh¨ Qvov msev` gva¨g Kíbv Kiv hvq bv| Av‡M msev` gva¨g 

ej‡Z KvM‡R Qvcv‡bv cwÎKv‡KB eySvZ| ZvQvovI wQj mxwgZ cwim‡i ivóªxq †iwWI Ges †Uwjwfkb 

e¨e  ̄v| AZx‡Z †`‡ki GK cÖv‡šÍ †Kv‡bv NUbv ev `yN©Ubv NU‡j Zv Rvb‡Z 2/3 w`b mgq jvMZ| Gi 

d‡j A‡bK Z‡_¨ weK…wZ NUZ ev nvwi‡q †hZ| c~‡e© †`‡ki GK cÖv‡šÍ cwÎKv Qvcv‡bv nZ, †mwU 

†`‡ki Aci cÖv‡šÍ †h‡Z mvivw`b †j‡M †hZ| KL‡bv  KL‡bv c‡ii w`b cwÎKvq †cu․QvZ| hw`I 

mvaviYfv‡e Avgiv mKv‡j bv¯Ívi †Uwe‡j cwÎKv Avkv Kwi| Z_¨ I †hvMv‡hvM cÖhyw³ e¨en‡i d‡j 

AwZ ª̀æZ Avgiv cÖwZw`‡bi msev`cÎ †c‡q _vwK| KviY GLb †`‡ki wewfbœ  ̄vb †_‡K GK‡hv‡M 

msev`cÎ Qvcv‡bv nq| eZ©gv‡b †Kv‡bv NUbv NUvi mv‡_ mv‡_ Avgiv Rvb‡Z cvwi| KviY msev` 

Kg©xiv †Uwj‡dv‡bi gva¨‡g Zv †K›`ªxq Awd‡m †cu․‡Q w`‡Z cv‡i Ges †K› ª̀xq Awdm Zv eªWKv÷ Ki‡Z 

cv‡i| ZvQvov wfwWI Kbdv‡iwÝs- Gi gva¨‡gI msev` Av`vb-cÖ`vb Ki‡Z cv‡i| †`‡ki †Kv_vI 

†Kv‡bv NUbv NU‡j Zvi msev` Ges wfwWI dz‡UR B›Uvi‡b‡Ui gva¨‡g Awd‡m †cu․‡Q w`‡Z cv‡i| 

d‡j Avgiv N‡i e‡m †Kv‡bv NUbv NUvi mv‡_ mv‡_B Rvb‡Z cvwi Ges cÖvmw½K wfwWI dz‡UR †`L‡Z 

cvwi| Z_¨ I †hvMv‡hvM cÖhyw³i DbœwZi d‡j AvR Avgiv mn‡RB B›Uvi‡bU, †iwWI, †Uwjwfkb, 

m¨v‡UjvBU BZ¨vw`i gva¨‡g msev` †c‡q _vwK| B›Uvi‡b‡Ui gva¨‡g Avgiv Avgv‡`i cÖ‡qvRbxq 

msev`, Z_¨ Ges M‡elYv, djvdj †c‡q _vwK Ges wb‡Ri B”Qv, wPšÍvaviv, †Kv‡bv M‡elYvi djvdj 

Avc‡jvW Ki‡Z cvwi| ZvQvovI  eZ©gv‡b wewfbœ msev̀  mivmwi NUbv̄  j †_‡K cÖPvi Ki‡Q| d‡j mvaviY 

RbM‡Yi wbKU msev‡`i ¸iæZ¡ Ges MÖnY‡hvM¨Zv A‡bK e„w× †c‡q‡Q| †Kv‡bv Lei m¤ú‡K© m‡›̀ n n‡j B›Uvi‡bU 

ev †Uwj‡dv‡bi gva¨‡g Avgiv †Kv‡qwi K‡i wbwðZ n‡Z cvwi|  
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wPÎ: gvK© †RvKvi evM©| 

 

1.1.10    we‡bv`b I mvgvwRK †hvMv‡hvM  
                Entertainment and Social Communication 
 

eZ©gvb hy‡M we‡bv`‡bi wewfbœ †ÿ‡Î Kw¤úDUvi e¨eüZ n‡”Q hv Z_¨ I †hvMv‡hvM cÖhyw³i cÖwZwbwaZ¡ 

K‡i| †QvU-eo mK‡jB Kw¤úDUv‡i †Mg †Lj‡Z Ges 

A¨vW‡fÂvi Dc‡fvM Ki‡Z cQ›` K‡i| ZvQvovI 

B›Uvi‡b‡Ui gva¨‡g  AbjvBb †Mg †Lj‡Z cv‡i| wewfbœ 

†`‡ki wewfbœ †kÖwY-†ckvi †jv‡Ki mv‡_ M‡íi Avmi Kiv 

hvq| ZvQvov c„w_exi weL¨vZ wm‡bgv, Mí, Dcb¨vm 

WKz‡g›Uvwi BZ¨vw` AbjvB‡b †`qv _v‡K| †h †KD B”Qv 

Ki‡j †h †Kv‡bv mgq Zv Dc‡fvM Ki‡Z cv‡i| wewfbœ 

ai‡bi gvwëwgwWqv Uzjm e¨envi K‡i kã Qwe Gwb‡gkb 

BZ¨vw` e¨envi K‡i ¯̂‡cœi fyeb •Zwi Kiv hvq|  

†hgb: †m․iRMr, mvM‡ii Zj‡`k BZ¨vw`| mvgvwRK 

†hvMv‡hv‡Mi †ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³ Z_v B›Uvi‡bU me‡P‡q kw³kvjx f~wgKv cvjb Ki‡Q| 
 

  

wb‡P K‡qKwU mvgvwRK †hvMv‡hvM Gi †ÿ‡Î eûj e¨eüZ I‡qe mvB‡Ui eY©bv †`qv n‡jv- 

†dmeyK (Facebook):  
wek¦-mvgvwRK AvšÍt†hvMv‡hvM e¨e  ̄vi GKwU I‡qe mvBU, hv 4Vv †deªæqvwi 2004 mv‡j cÖwZwôZ nq| 

†Kv‡bv iKg LiP Qvov G‡Z m`m¨ nIqv hvq| gvK© †RvKvi evM© 

(Mark Zuckerberg) †dmey‡Ki cÖwZôvZv Ges wbe©vnx cwiPvjK| 

e¨enviKvixMY eÜz ms‡hvRb, evZ©v †cÖiY, Ges Zv‡`i e¨w³MZ 

Z_¨vewj nvjbvMv` Ki‡Z Ges Z_¨ Av`vb-cÖ`vb Ki‡Z cv‡i| I‡qe 

mvBUwUi m`m¨ cÖv_wgKfv‡e nvf©vW© wek¦we`¨vj‡qi QvÎQvÎx‡`i g‡a¨ 

mxgve× wQj| c‡i GUv mKj wek¦we`¨vjq, K‡jR, nvB ‥̄zj Ges 13 

eQ‡ii mK‡ji Rb¨ Db¥y³ Kiv nq| mviv we‡k¦ eZ©gv‡b cÖvq 1000 

wgwjqb Kvh©Kix m`m¨ i‡q‡Q GB I‡qe mvBUwUi| †dmeyK‡K Zvi 

Pjvi c‡_ †ek wKQz evavi m¤§yLxb n‡Z n‡q‡Q| wmwiqv, Pxb, Ges 

Bivbmn †ek K‡qKwU †`‡k GwU AvswkK Kvh©Ki Av‡Q| GUvi e¨envi 

mg‡qi AcPq e¨vL¨v w`‡q Kg©Pvix‡`i wbiærmvwnZ K‡i Zv wbwl× Kiv n‡q‡Q|                                      

UzBUvi (Twitter):  
mvgvwRK AvšÍt†hvMv‡hvM e¨e  ̄v I gvB‡µveøwMs‡qi GKwU I‡qe mvBU| GLv‡b e¨enviKvwiiv m‡e©v”P 

140 Aÿ‡ii evZ©v Av`vb-cÖ`vb I cÖKvk Ki‡Z cv‡ib| GB evZ©v‡K UzBU ejv nq| UzBUvi m`m¨‡`i 

UzBU evZ©v¸‡jv Zv‡`i †cÖvdvBj cvZvq †`Lv hvq| UzBUv‡ii m`m¨iv Ab¨ m`m¨‡`i UzBUwU covi Rb¨ 

wbeÜb Ki‡Z cv‡ib| UzBU wjLvi Rb¨ m`m¨iv mivmwi UzBUvi I‡qe mvBU e¨envi Ki‡Z cv‡i| 

ZvQvovI †gvevBj †dvb ev GmGgGm Gi gva¨‡gI UzBU †jLvi my‡hvM i‡q‡Q| UzBUv‡ii cÖavb 

Kvh©vjq gvwK©b hy³iv‡óªi mvb d«vwÝ‡¯‥v kn‡i| ZvQvov †U·v‡mi mvb G‡›UwbI Ges g¨vmvPy‡mi ey÷‡b 

UzBUvi mvf©vi I kvLv Kvh©vjq Av‡Q| 2006 mv‡j UzBUvi hvÎv ïiæ K‡i Pvi eQ‡ii gv_vq Gi m`m¨ 

nq cÖvq 175 wgwjqb- hv Gi RbwcÖqZv cÖgvY K‡i|  

 

wPÎ: we‡bv`‡b AvBwmwU| 
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Gwgg: GwU GKwU mvgvwRK wgwWqv B›Uvi‡bU mvwf©m| †hLv‡b  e¨enviKvwiiv gšÍe¨ K‡i Ges 

gvwëwgwWqv †jLv, Qwe, AwWI, wfwWI) fvMvfvwM K‡i G‡K Ac‡ii g‡a¨ cÖfve we¯Ívi Ki‡Z cv‡i| 

Wvëb KìI‡qj, †bc÷v‡ii A‡bK cÖ‡K․kjxwe`‡`i `j 2003 mv‡j GwU cÖwZôv K‡iwQj| 

gvB‡¯úm G‡K wK‡b wb‡q‡Q Ges eZ©gv‡b Gi mvwf©m eÜ i‡q‡Q| gvB‡¯úm Gi cÖavb kvLv †efviwj 

wn‡jvm, K¨vwj‡dvwb©qv‡Z| 
 

 

1.1.11   mvs¯‥…wZK wewbgq  (Cultural Exchange) 
 

 

c„w_exi wewfbœ †`‡ki RxebhvÎvi aib, BwZnvm, ms¯‥…wZ BZ¨vw` wfbœ wfbœ| wewfbœ †`‡k 

A‡bK ai‡bi Drme, cve©Y D`&hvwcZ nq| c~‡e© GKB †`‡ki wewfbœ AÂ‡j wfbœ wfbœ Drme 

cvjb KiZ| wKš‧ Z_¨ I †hvMv‡hvM cÖhyw³i wewfbœ cÖev‡ni d‡j GK AÂ‡ji wewfbœ Drme 

m¤ú‡K© Ab¨ AÂ‡ji †jvKRb Rvb‡Z cv‡i| m¨v‡UjvBU ev wWm e¨env‡ii gva¨‡g Avgiv 

c„w_exi wewfbœ †`‡ki Abyôvb †`L‡Z cvwi| Avevi Avgv‡`i AbyôvbI Ab¨vb¨ †`‡ki 

†jvKRb †`L‡Z cv‡i| Ab¨vb¨ †`‡ki bvUK, wm‡bgv, Mvb BZ¨vw` †`‡L Avgiv H †`‡ki 

K…wl, KvjPvi, BwZnvm, HwZn¨ m¤ú‡K© aviYv jvf Ki‡Z cvwi| Gfv‡e Z_¨ I †hvMv‡hvM 

cÖhyw³i d‡j wewfbœ †`‡ki g‡a¨ ms¯‥…wZi wewbgq nq| 

 

1.2  fvPz©qvj wi‡qwjwU (Virtual Reality) 
 

fvPz©qvj wi‡qwjwU n‡jv Kw¤úDUvi Ges wewfbœ cÖKvi †mÝi Gi mgš^‡q MwVZ GKwU cwi‡ek hvi 

Aw Í̄Z¡ _vK‡Z cv‡i Avevi m¤ú~Y© KvíwbK n‡Z cv‡i | †hgb- †m․iRM‡Zi aviYv‡K Kv‡R jvwM‡q 

Kw¤úDUvi, w¯úKvi, wewfbœ Qwe ev wPÎ we‡kl c×wZ‡Z Ggb GKwU cwi‡ek ‣Zwi Kiv nq hv cÖ`k©‡bi 

ci `k©‡Ki g‡b n‡e †hb †m †m․i RMr cÖ`wÿY K‡i‡Qb| GLv‡b AwfÁZv Ges Kíbv kw³ Kv‡R 

jvwM‡q cÖhyw³i gva¨‡g ¯̂‡cœi fyeb •Zwi Kiv nq| 

 

1.2.1    cÖvZ¨wnK Rxe‡b fvPz©qvj wi‡qwjwUi cÖfve   
    Influence of Vertual in daily life 
 

Avgv‡`i cÖvZ¨wnK Rxe‡b fvP©yqvj wi‡qwjwUi cÖfve wb‡gœ Av‡jvPbv Kiv n‡jv− 
 

wkÿv‡ÿ‡Î fvP©yqvj wi‡qwjwU:  

wkÿv‡ÿ‡Î fvPy©qvj wi‡qwjwU e¨envi K‡i wkÿv MÖnY I cÖ`vb Kiv hvq| Gi myweav n‡jv GLv‡b 

wÎgvwÎK cwi‡e‡k ci¯ú‡ii mv‡_ †hvMv‡hvM K‡i QvÎ-QvÎx‡`i weivU eo MÖyc •Zwi Kiv hvq| 

†RvwZwe©`¨vi QvÎ‡`i fvPy©qvj wi‡qwjwU e¨envi K‡i AwZ mn‡R wkLv‡bv hvq †m․igÐj m¤ú‡K©, 

Kxfv‡e MÖn Pjgvb _v‡K| GKwU ayg‡KZzi AMÖMwZ Uª¨vK BZ¨vw` wÎgvwÎK cwi‡e‡k mn‡R eySv‡bv 

m¤¢e| †h mKj QvÎ-QvÎx we‡klfv‡e A_©vr wPý, is G A½-web¨vm BZ¨vw` e¨envi K‡i wkL‡Z cQ›` 

K‡i| Jl‡ai Qwe †`‡L †kLv, †gwWK¨v‡j A ¿̄cvPvi Abykxjb Ges wÎgvwÎK Qwe †`‡L QvÎ-QvÎxiv 

mn‡R wkL‡Z cvi‡e| 
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mvgwiK evwnbx‡Z fvPz©qvj wi‡qwjwU: 

mvgwiK evwnbx‡Z fvPy©qvj wi‡qwjwU e¨eüZ n‡”Q| wZbwU (†mbv, †b․, wegvb) evwnbx‡ZB GwU cÖwkÿ‡Yi 

Kv‡R e¨eüZ n‡”Q| fvPz©qvj wi‡qwjwU we‡kl K‡i hy×Kvjxb cwiw  ̄wZ, Ab¨vb¨ wec¾bK cwiw  ̄wZ Ges 

G mgq Zv‡`i mwVK KiYxq cÖwkÿ‡Yi Rb¨ e¨eüZ nq|  

mvgwiK evwnbx‡Z †h mKj †ÿ‡Î fvPz©qvj wi‡qwjwU e¨eüZ nq- 

• d¬vBU Abykxj‡b 

• hy×‡ÿ‡Îi Abykxj‡b 

• Jla m¤ú‡K© cÖwkÿ‡Y (hy×‡ÿ‡Î) 

• hvbevnb Abykxj‡b 

• fvPy©qvj eyU K¨v¤ú|  

¯v̂¯’̈ ‡mevq fvPz©qvj wi‡qwjwU: 

¯̂v  ̄‡mevq fvPy©qvj wi‡qwjwU me‡P‡q †ewk e¨eüZ nq| we‡kl K‡i A‡¯¿vcPv‡i Ges AvZ¼MÖ¯Í 

†ivMx‡`i wPwKrmv, †ivewU· mvR©vwi Ges wPwKrmv cÖwkÿ‡Y| fvPy©qvj wi‡qwjwUi myweav n‡jv GUv 

Wv³vi‡`i wbivc` cwi‡e‡k bZzb wKQz wkL‡Z ev Abykxjb Ki‡Z mvnvh¨ K‡i| Ges G‡Z †ivMx‡`i 

†Kv‡bv wec` NU‡Q bv| 

wnDg¨vb wmgy‡jkb mdUIq¨vi (Human Simulation Software)- GLv‡b Wv³vi, bvm© Ges Ab¨iv 

B›Uv‡iw±f cwi‡e‡k KvR Ki‡Z cv‡i| cÖwkÿ‡Yi `„k¨ _v‡K, †hLv‡b Zviv wÎgvwÎK cwi‡e‡k †ivMxi 

mv‡_ cvi¯úwiK gZwewbgq Ki‡Z cv‡i| fvPz©qvj wi‡qwjwU †ivM wbY©qKvix hš¿ wn‡m‡e e¨eüZ nq| 

MRI ¯‥¨vb Kivi mgq Wv³viMY Ab¨vb¨ c×wZi mv‡_ fvPz©qvj wi‡qwjwU e¨envi K‡i| GwU A‡bK 

mgq Acv‡ik‡bi cÖ‡qvRbxqZv ev` †`q| 

fvP©yqvj †ivewU· mvR©vwi: 

fvPz©qvj wi‡qwjwU Gi GKwU RbwcÖq e¨envi n‡jv †ivewU· mvR©vwi, †hLv‡b Wv³vi Øviv cwiPvwjZ 

†ivewU· wWfvBm Kg mg‡q Ges Kg RwUjZv I Kg SzuwKmn Acv‡ikb K‡i| fvPz©qvj wi‡qwjwU 

cÖwkÿY Kv‡R e¨envi Kiv nq Ges ~̀ieZx© †Uwj mvR©vwi A_©vr †hLv‡b Wv³vi I †ivMx `ywU Avjv`v 

 ̄v‡b _v‡K| G c×wZi Av‡iv GKwU •ewkó¨ n‡jv-  Wv³v‡ii hLb †Kv‡bv wnmve Kivi cÖ‡qvRb nq 

†iveU ZLb †m‡K‡Ûi g‡a¨B wnmve K‡i wm×všÍ wb‡Z cv‡i| ZvQvovI ¯̂v  ̄¨‡mevq `šÍwPwKrmv, Jla, 

bvwm©s, mvR©vwi, AwURg, cÖwZeÜx‡`i wPwKrmvq fvPz©qvj wi‡qwjwU e¨envi Kiv nq|  

we‡bv`‡b fvPz©qvj wi‡qwjwU (Virtual Reality in Entertainment): 
 

we‡bv`‡b fvPz©qvj wi‡qwjwU A‡bK †ÿ‡Î e¨eüZ n‡”Q| Gi RbwcÖq GjvKv¸‡jv n‡”Q− 

• fvPy©qvj Rv`yNi, †hgb−wg_w¯…q cÖ`k©bx 

• M¨vjvwi 

• w_‡qUvi, †hgb−wg_w¯…q wµqvKvÐ 

• fvPz©‡qj w_g cvK© 

• Avwe®‥vi †K›`ª|  
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`k©K mswkøóZv- 

†hme cwi‡e‡k mvavi‡Yi cÖ`k©bx Av‡M ARvbv ev wbwl× wQj, †mLv‡b D”P ÿgZvi †jÝmn fvPz©qvj 

wi‡qwjwU Møvm (Pkgv) Gi mvnv‡h¨ wÎgvwÎK e ‧̄ wewfbœ w`K †_‡K †`Lv †hZ| D`vniY¯̂iƒc ejv hvq- 

GKwU HwZnvwmK wewìs (  ̄vcbv) RbmvaviY wewfbœ w`K †_‡K †`L‡Z cv‡ib| Gi d‡j Zviv BwZnv‡mi 

wbw ©̀ó mg‡qi gvby‡li Rxeb hvcb Dcjwä Ki‡Z cv‡i| Zviv GKwU Uª¨vwKs wm‡÷g (Pkgv), hv Zv‡`i 

PjvPj (Movement) Uª¨vK K‡i Kw¤úDUv‡i cvVvq| Kw¤úDUvi `k©‡Ki Dcjwä cwieZ©‡bi mv‡_ mv‡_ 

B‡gR/ Qwe cwieZ©b K‡i| fvPz©qvj wi‡qwjwU †MBwgs we‡bv`‡bi GKwU RbwcÖq gva¨g| 
 

fvPz©qvj wi‡qwjwU Ges †nwi‡UR: 
 

fvPz©qvj wi‡qwjwU hv ỳNi Ges HwZnvwmK †mwUs G e¨eüZ nq| GB †mwUs (wg_w¯…qv cª‡qvM K‡i) G 

RbMY bZzb Ges D‡ËRbvc~Y© Dcv‡q Z_¨ I †hvMv‡hvM gva¨‡g B›Uv‡iw±f nq| wkky‡`i Rb¨ 

g‡bv‡hv‡Mi mv‡_ hv`yNi cÖ`k©bx weiw³Ki| ZvB fvPz©qvj wi‡qwjwU Gi gva¨‡g wg_w¯…qv c×wZ‡Z 

wkky‡`i G weiw³ `~i Kiv hvq Ges `k©K msL¨v e„w× Kiv hvq|  

wKQz fvPz©qvj wi‡qwjwU †nwi‡UR mvBU n‡jv- 
 

• ¯§„wZ‡m․a (Monuments) 

• †÷vb †nÄ (Stonehenge) 

• fv¯‥h© (Sculptures) 

• ¸nv (Caves) 

• HwZnvwmK feb (Historical Building) 

• cÖZœZvwË¡K dig (Archaeological dig) 

• cÖvPxb kni I MÖvg (Old towns and village) 
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e¨emvq fvPz©qvj wi‡qwjwU: 

wewfbœ Dcv‡q fvPz©qvj wi‡qwjwU e¨emvq e¨eüZ n‡”Q| †hgb− 

 

• GKwU fvPz©qvj cwi‡e‡k e¨emvwqK ågY 

• bZzb Kgx©‡`i cÖwkÿY 

• GKwU c‡Y¨i A360 †`Lv 

wKQz e¨emvq m¤ú~Y© fvPz©qvj wi‡qwjwU e¨envi Kiv nq| ala CAVE System Zv‡`i g‡a¨ AMÖMvgx| 

Zviv Zv‡`i †cÖvWv±¸‡jv‡K m¤ú~Y©fv‡e cÖ ‧̄Z nIqvi c~‡e©B Pvwj‡q cixÿv Ki‡Z cv‡i| ZvI Avevi 

AwZwi³ LiP Qvov Ges SuzwKgy³fv‡e| †h mKj †Kv¤úvwb wec`RbK Ges m¤¢ve¨ ÿwZKi `ªe¨ 

Drcv`b K‡i, Zviv `ªe¨ e¨envi/ evRviRvZ Kivi c~‡e© Zv‡`i ¸Yv¸Y cixÿv Kivi `iKvi nq| 

fvPz©qvj wi‡qwjwUi gva¨‡g G KvRwU Kiv hvq, G‡ÿ‡Î †Kv¤úvwbi Kg©Pvix‡`i †Kv‡bv SuzwK _v‡K bv| 

†Kv‡bv †Kv‡bv †Kv¤úvwb †WUv we‡køl‡Yi Kv‡RI fvPz©qvj wi‡qwjwU e¨envi Ki‡Q| 
 

cÖ‡K․kj wefv‡M fvPz©qvj wi‡qwjwU: 

fvPz©qvj wi‡qwjwU cÖ‡K․kj wefv‡M wÎgvwÎK g‡Wwjs Uzjm Ges cwiKíbvi bKkv †`Lvi Rb¨ e¨envi 

Kiv nq| G c×wZ‡Z cÖ‡K․kjxiv Zv‡`i wÎgvwÎK cÖKí †`L‡Z cv‡i Ges Kxfv‡e cÖKíwU KvR Ki‡e 

Zv fv‡jvfv‡e eyS‡Z cvi‡e| GwU †Kv‡bv cÖKí wbivc` cwi‡e‡k †`L‡Z cv‡i Ges cÖ‡qvRbxq 

cwieZ©b Ki‡Z cv‡i| Gi d‡j mgq Ges LiP Dfq euv‡P| †Kv‡bv wWRvBb P‡µi ïiæ‡Z fvPz©qvj 

wi‡qwjwU e¨envi Kiv nq| Gi d‡j †Kv‡bv wWRvB‡b ÎæwU _vK‡j ms‡kvab Kiv hvq| †ijI‡q 

Kb÷ªvKk‡b fvPz©qvj wi‡qwjwU e¨envi Kiv nq| Gi d‡j Aí Li‡P mn‡R wWRvBb cwieZ©b Ges 

djvdj †`Lv hvq| 
 

†Ljvayjvq fvPz©qvj wi‡qwjwU: 
 

Mjd, A¨v_‡jwU· (kixi PP©v), w …̄wUs, mvBwK¬s BZ¨vw` †Ljvq fvPz©qvj wi‡qwjwU †Uªwbs wKU wn‡m‡e e¨eüZ 

nq| kixiPP©vq `ÿZv cwigvc, †K․kj we‡køl‡Yi Kv‡R 

fvPz©qvj wi‡qwjwU e¨envi Kiv nq| Gi d‡j 

†L‡jvqvo‡`i †cvkvK, hš¿cvwZ Ges †K․kj wba©viY Kiv 

hvq| †L‡jvqvo‡`i Kg©`ÿZv e„w×‡Z fvPz©qvj wi‡qwjwU 

e¨envi Kiv nq| †L‡jvqvoiv †Kv‡bv wbw ©̀ó Gwiqv‡Z 

`ÿZv e„w× Ki‡Z fvPz©qvj wi‡qwjwU Kv‡R jvMvq| †hgb- 

GKRb Mjdvi myBs DbœZ Ki‡Z Pv‡”Q A_ev Uª¨vK 

mvB‡Kj Av‡ivnx Zvi mv‡a¨i g‡a¨ ª̀æZ †h‡Z mgm¨v¸‡jv 

LyuR‡Q| ZLb wÎgvwÎK c×wZ µxovwe`‡`i Zvi KiYxq 

cwieZ©b m¤ú‡K© aviYv w`‡e (ev‡qvg¨vwUªK ev †K․kjMZ)| WªvBwfs miÄv‡gi bKkv Ges bZzb wKQzi bKkv 

•Zwi‡Z fvPz©qvj wi‡qwjwU e¨envi Kiv nq| †L‡jvqvo‡`i Rvgv-Kvco, RyZv I Zv‡`i cÖ‡qvRbxq Ab¨vb¨ 

miÄv‡gi bKkv Ki‡Z fvPz©qvj wi‡qwjwU e¨envi Kiv nq, hv Zv‡`i Av‡iv MwZkxj K‡i| 
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wgwWqvq fvPz©qvj wi‡qwjwU:  

fvPz©qvj wi‡qwjwU Pjw”PÎ Ges †Uwjwfk‡bi †cÖvMÖv‡g bZzb •ewkó¨ w`‡q‡Q| fvPz©qvj wi‡qwjwU e¨envi 

K‡i wbwg©Z Bs‡iwR ”jw”PÎ n‡jv− 

• The Lawnmower Man 
• The Matrix 
• Torn (1982 version) 
• The Thirteenth Floor 
• eXistenZ 
• Vanilla Sky. 

ZvQvovI msMxZ, eB •Zwi, •eÁvwbK cÖ`k©bx, †UwjKwgDwb‡Kkb, wbg©vY, †cÖvMÖvwgs j¨vs¸‡qR 

BZ¨vw`‡Z fvPz©qvj wi‡qwjwU e¨eüZ nq| 

KvR: fvP©yqvj wi‡qwjwUi gva¨‡g wec`¾bK `ª‡e¨i Drcv`b LiP K‡g- e¨vL¨v Ki|  

 

1.3   Z_¨ I †hvMv‡hvM cÖhyw³i mv¤úªwZK cÖeYZv (Contemporary tends of ICT) 
Z_¨ I †hvMv‡hvM cÖhyw³ eZ©gv‡b kyay RwUj Ges KwVb KvR¸‡jv mgvavb K‡iB e‡m †bB| AvBwmwU 

e¨envi K‡i eZ©gv‡b Avgv‡`i Áv‡bi mxgv AwZµg K‡i M‡elYvi gva¨‡g bZzb bZzb cÖhyw³ Ges 

cÖhyw³i eûwe` e¨envi kyiæ n‡q‡Q| hv gvby‡li Kíbv ev B”Qvi g‡a¨ mxgve× wQj| eZ©gv‡b Z_¨ I 

†hvMv‡hvM cÖhyw³i e¨env‡ii d‡j †mB mKj B”Qv ev Kíbv¸‡jv ev¯Í‡e iƒc †bq| m~Pbv n‡q‡Q bZzb 

bZzb cÖhyw³i Ges cwiewZ©Z n‡q‡Q e¨env‡ii aviYv/ AvwU©wdwmqvj Bb‡Uwj‡RÝ, †ivewUKm 

ev‡qv‡gwUª·, ev‡qv-Bbdi‡gwUª·, †R‡bwUK BwÄwbqvwis, b¨v‡bv †UK‡bvjwR BZ¨vw` bZzb bZzb cÖhyw³ 

Gi e¨envi kyiæ n‡q‡Q| 

1.3.1   AvwU©wdwmqvj Bb‡Uwj‡RÝ  (Artificial Intelligence) 
AvwU©wdwmqvj Bb‡Uwj‡RÝ (Artificial Intelligence) wewfbœfv‡e Avgv‡`i Rxeb‡K cÖfvweZ Ki‡Z cv‡i- 

AvenvIqv M‡elYv (Taming the weather): 

AvenvIqvi c~e©vfvm Gi Rb¨ cÖPzi cwigvY †WUv we‡kølY Ki‡Z nq| AwfÁ AvenvIqvwe`MYI 

memgq m~²fv‡e Zv we‡kølY Ki‡Z cv‡i bv| weÁvbxiv Ggb GKwU K…wÎg eyw×gËv mdUIq¨vi •Zwi 

Ki‡Z cv‡i hv mKj †WUv wbfz©jfv‡e we‡kølY, gvby‡li wgm Kiv spot patterns Avg‡j wb‡q AwZ 

Aímg‡q wbf©yj djvdj w`‡e| mdUIq¨viwU hLb GKwU eo So †`L‡e ZLb †m ¯̂qswµqfv‡e RbMY 

Ges MYgva¨g‡K mZK© ms‡KZ cvVv‡e hv Rxeb euvPv‡Z mvnvh¨ Ki‡Z cv‡i| [source: Association for 

the Advancement of Artificial Intelligence]. 

wec`RbK/ weiw³Ki KvR (Tackling dangerous or boring task): 

Avgv‡`i •`bw›`b KvR¸‡jvi g‡a¨ A‡bK KvRB weiw³Ki A_ev wec`RbK| †hgb- N‡ii †g‡S cwi®‥vi 

Kiv, wmuwo, AvmevecÎ Ggb wK †cvlv weovj cwi®‥vi Kivi Rb¨ Avgiv †ivewU· f¨vKzqvg wK¬bvi e¨envi 

K‡i _vwK, Avm‡j GUvI AvwU©wdwmqvj Bb‡Uwj‡RÝ (Artificial Intelligence) Gi e¨envi| ZvQvov 

Lwbi wfZi KvR Kiv ev Av¸‡bi AwZ wbK‡U KvR Kivi g‡Zv §̄vU© †iveU e¨envi Kiv nq| 
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c„w_ex msiÿ‡Y (Saving the Planet): 

K…wÎg eyw×gËvi mv‡_ wkNªB weÁvbxiv †iveU I Ab¨vb¨ wWfvBm e¨envi K‡i cwi‡ek `~l‡Yi Rb¨ `vqx 

c`v_©¸‡jv cwi®‥vi Ki‡e| DbœZ mdUIq¨vi Øviv †gwkb¸‡jv eyS‡Z cvi‡e ev cv_©K¨ Ki‡Z cvi‡e 

•RweK cÖvYx Ges wec`RbK eR©¨ ev †Zj| G¸‡jv ÿwZKi eR©¨ MÖvm Ki‡e Ges •Re eR©¨ AÿZ 

†Q‡o w`‡e| 

PvjKwenxb cwienb (Driverless transport): 
Mvwo AvMvg evZ©v w`‡e `yN©Ubv †_‡K A_ev wb‡RB Pj‡Z ïiæ Ki‡e GgbwU wK wPšÍv Kiv hvq? n¨vu 

K…wÎg eyw×gËv Lye wkNªB GwU m¤¢e Ki‡Z cv‡i K¨v‡giv, †mÝi Ges we‡kl mdUIq¨vi e¨env‡ii 

gva¨‡g PvjKwenxb †Uªb gvby‡li mvnvh¨ Qvov Rvcv‡bi GK kni †_‡K Ab¨ kn‡i hvZvqvZ Ki‡Q|    

gnvKv‡ki mxgv AwZµg: 

K…wÎg eyw×gËvi e¨env‡ii d‡j wesk kZ‡Ki gnvKvk mxgv †cwi‡q A‡bK`~i †h‡Z cvi‡e Ges 

†m․iRM‡Zi mxgvbv wcQ‡b †d‡j wePiY Kiv m¤¢e n‡e| bvmv GiB g‡a¨ gvbyl¨wenxb DcMÖn `~ieZx© 

Qvqvc‡_ †cÖi‡Yi D‡`¨vM wb‡q‡Q| †hLv‡b gvbyl †cu․Q‡Z A‡bK mgq jvMZ| PvjKwenxb †ivfvm© g½j 

MÖn Ges Ab¨vb¨ MÖn †_‡K Qwe DwV‡q weÁvbx‡`i Kv‡Q cvwV‡q‡Q †hLv‡b gvby‡li wePiY Am¤¢e| 

A_©bxwZ iÿv K‡i: 

2010 mv‡ji wnmv‡e we‡k¦i cÖvq A‡a©K †kqvi evRvi K…wÎg eyw×gËvwfwËK mdUIq¨vi Øviv cwiPvwjZ 

nq| GB †cÖvMÖvg spot patterns A¨jMwi`g e¨envi K‡i fwel¨ØvYx K‡i| Gi Dci wfwË K‡i †kqvi 

µq-weµq Ki‡Z cv‡i| GB cÖhyw³ wewb‡qvMKvix‡`i `ÿZv e„w× I jvfevb Ki‡Z mvnvh¨ K‡i|  

wbivc` evm ’̄vb: 

K…wÎg eyw×gËv cÖhyw³ kxNÖB Avš ÍR©vwZK ûgwK †_‡K Avgv‡`i iÿv Ki‡e| gvwK©b †nvgj¨vÛ 

wmwKDwiwU wWcvU©‡g›U `ywU fvPz ©qvj G‡R›U e¨envi K‡i `yRb Kgx©i cwie‡Z©| ms¯ vwU wm‡÷g 

ch©‡eÿY, †dvb Kj I Ab¨vb¨ †hvMv‡hvM ¯‥¨vb Kiv BZ¨vw` Kv‡R GB Kg©x‡`i e¨envi K‡i| 

G †cÖvMÖvgwU Lye Aí mg‡q AwaK cwigvY †WUv cixÿv Ki‡Z cv‡i Ges mvaviY K_vevZ©v Ges 

m¤¢ve¨ ûgwKi g‡a¨ cv_©K¨ Ki‡Z cv‡i| 

•`bw›`b mvnvh¨: 

K…wÎg eyw×gËv mg„× †iveU ïay Nievwo cwi®‥vi Ki‡e bv N‡ii Avmeve cÎ mvRv‡bv (Assembling) 

A_ev wkky ev †cvlv weov‡ji hZœ †bqvi KvRI Ki‡e| K…wÎg eyw×gËv mg„× †gwkb¸‡jv †Kv‡bv 

wRwbm/e ‧̄ wPb‡Z Ges mvRv‡Z mÿg n‡e| hLb KvR Ki‡e A‡cÿvK…Z Kg fzj Ki‡e| †ivewU· ïay 

cwiev‡ii KvR Ki‡e bv GwU e„× Ges cÖwZeÜx‡`iI mvnvh¨ Ki‡e| f‡qR wiKMbvB‡Rkb 

mdUIq¨v‡ii e¨envi K‡i AÜ‡`i mvnvh¨ Kiv †h‡Z cv‡i| Cedar- Sinai medical †m›Uv‡i nv‡U©i 

cixÿv Ges nvU© A¨vUvK msNwUZ nIqvi c~‡e©B Zv eÜ Ki‡Z we‡kl ai‡bi mdUIq¨vi e¨envi Kiv 

nq| me©‡kl K…wÎg eyw×gËv mg„× wWfvBm Rxeb iÿvKvix Jla Ges †fRvj Jla wbY©q Ki‡Z cv‡i| 
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1.3.2   †ivewUK&m (Robotics) 
†iveU n‡”Q GK ai‡bi †gwkb hv Kw¤úDUvi †cÖvMÖvg Øviv wbqwš¿Z| GwU gvby‡li g‡Zv KvR Ki‡Z 

cv‡i A_ev Gi Kv‡Ri aib †`‡L g‡b nq, Gi K…wÎg eyw×gËv 

Av‡Q| †iveU †h ïay gvby‡li AvK…wZi n‡e Zv bq| G‡K Zvi 

Kv‡Ri Dc‡hvMx K‡i AvKvi Ges AvK…wZ †`qv nq| †iveU AZ¨šÍ 

ª̀æZ MwZ‡Z Ges K¬vwšÍnxbfv‡e c~e©wjwLZ †cÖvMÖv‡gi wfwË‡Z KvR 

Ki‡Z cv‡i| cÖ_‡g wbw`©ó Kv‡Ri Dc‡hvMx hvwš¿K Ask •Zwi Kiv 

nq, c‡i †ive‡Ui hvwš¿K msMV‡bi mv‡_ GKwU Kw¤úDUvi wPc 

mshy³ Kiv nq| ¯^qswµq h‡š¿i mv‡_ Gi cv_©K¨ n‡jv-†iveU GKB 

KvR evi evi bv K‡i Zv‡K †hgbwU †kLv‡bv nq †Zgb  wewfbœ 

ai‡bi KvR K‡i| wKQy wKQz †iveU ïay †cÖvMÖvg Abymv‡i KvR K‡i 

Avevi A‡bK¸‡jv‡K `~i †_‡K †jRvi iwk¥ ev †iwWI wmMb¨v‡ji 

mvnv‡h¨ wbqš¿Y Kiv hvq| wkí‡ÿ‡Î K‡Vvi kvixwiK cwikÖg ev 

RwUj Ges wec`RbK KvR¸‡jv †ive‡Ui mvnv‡h¨ Kiv hvq| Gi mvnv‡h¨ weivgnxbfv‡e `xN© mgq KvR 

Ki‡Z cv‡i| KviLvbvq Kw¤úDUvi wbqwš¿Z †ive‡Ui mvnv‡h¨ bvbviKg wec`RbK KvR; 

†hgb−I‡qwìs, XvjvB, fvwi gvjvgvj IVv‡bv-bvgv‡bv hš¿vsk ms‡hvRb BZ¨vw` KvR Kiv nq| wewfbœ 

ai‡bi gvB‡µv mvwK©‡Ui KvR m~Pviæiƒ‡c cixÿv-wbixÿv Ki‡Z cv‡i †ive‡Ui mvnv‡h¨ hv gvby‡li Øviv 

m¤¢e bq| wbDwK¬qvi cø̈ v›U ev mvM‡ii Zj‡`‡ki wewfbœ M‡elYvi Kv‡Ri Rb¨ †iveU e¨envi Kiv nq| 

hy³iv‡óªi UªvbwRkb wimvP© K‡c©v‡ik‡bi ¯̂Z¡vwaKvix †Rv‡md Gd Gb‡RjevM©vi n‡”Qb BÛvw÷ªqvj 

†iveU Gi RbK| Zvi †iveUwU wQj f¨vKzqvg wK¬bvi †iveU| GwU †Kv‡bv gvby‡li mvnvh¨ QvovB eo 

eo mycvi gv‡K©U, Gqvi‡cvU© ev d¨v±wi cwi®‥v‡ii KvR Ki‡Z cv‡i|  

†ive‡Ui D‡jøL‡hvM¨ e¨envi n‡jv− 

• gnvKvk M‡elYvq 

• ¯̂qswµq wegvb I Mvwo Pvjbvq 

• evwo N‡ii •`bw›`b Kv‡R 

• wkí KviLvbvq 

• Lye VvÐv ev Lye Mig cwi‡e‡k 

• I‡qwìs- Gi Kv‡R 

• gvwUi wb‡P wewfbœ Lwb‡Z KvR Ki‡Z 
 

 

KvR: evsjv‡`‡ki eo eo kn‡i †Kvb cÖhyw³ e¨envi eR©¨ e¨e  ̄vcbv Ges fywgK¤ú cieZ©x 

e¨e  ̄vcbvq Kv‡R jvMv‡bv †h‡Z cv‡i? †Zvgvi gZvg‡Zi c‡ÿ hyw³ †`LvI| 

wPÎ: †iveU 

wPÎ: ¯^v¯ ¨ †mevq †iveU 
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1.3.3   µv‡qv mvRv©wi (Cryosurgery)   

K¨vÝvi eZ©gvb we‡k¦i GKwU µgea©gvb mgm¨v| Ggb wK mKj DbœZ cÖhyw³ e¨env‡ii ciI Gi 

mywbw`©ó †Kv‡bv cÖwZKvi †bB| K¨vÝv‡ii wewfbœ ai‡bi 

wPwKrmv c×wZ i‡q‡Q G¸‡jvi me KwUiB Avevi weaŸsmx 

cvk¦©cÖwZwµqv i‡q‡Q| G¸‡jvi g‡a¨ i‡q‡Q Acv‡ikb K‡i 

AcmviY, †K‡gv‡_ivwc, wewKiY wPwKrmv (Radiation 
treatement), nvBcvi_viwgqv (Hyperthermia), K¨vÝvi 

wPwKrmvq Av‡iv GKwU c×wZ i‡q‡Q hvi bvg n‡jv 

µv‡qvmvR©vwi  (Cryosurgery).  

c×wZ:  

µv‡qvmvR©vwi‡Z Zij bvB‡Uªv‡Rb e¨envi Kiv nq| AZ¨šÍ Kg ZvcgvÎvq AvµvšÍ wUmy¨‡Z bvB‡Uªv‡Rb 

cÖ‡qvM Kiv nq hv‡Z †Kvl¸‡jv aŸsm n‡q hvq| GwU 

GKwU mvaviY Ges RbwcÖq c×wZ| KviY G c×wZ 

mnR, Kvh©Ki Ges Kg LiP| µv‡qvmvR©vwii Rb¨ 

†ivMxi †Zgb †Kv‡bv c~e© cÖ ‧̄wZi cÖ‡qvRb nq bv, Z‡e 

e¨_vi cÖwZ AwZ ms‡e`bkxj †ivMx‡`i 30−90 wgwbU 

c~‡e© e¨_vbvkK (Numbing Cream) wµg e¨envi 

Kiv †h‡Z cv‡i| G c×wZi me‡P‡q eo myweav n‡jv 

G‡Z SuzwK Kg Ges mgq A‡bK Kg jv‡M| Zij 

bvB‡Uªv‡Rb KUb, †¯úª ev †gUvj †cÖve e¨envi K‡i AvµvšÍ wUmy¨‡Z 30 †m‡K‡Ûi Rb¨ cÖ‡qvM Kiv 

nq| AwaKZi Avµv‡šÍi †ÿ‡Î 60 †m‡KÛ ch©šÍ cÖ‡qvM Kiv †h‡Z cv‡i| cÖ‡qvMK…Z  ̄v‡b ei‡di 

Kvi‡Y mv`v n‡q hvq, KviY Zij bvB‡Uªv‡Rb AZ¨šÍ VvÐv| †ewkifvM †ivMxi †ÿ‡ÎB Zviv mvgvb¨ 

A  ̄vqx e¨_v Ges K¤úb Abyfe K‡i| 

mvaviYZ wb¤œwjwLZ K¨vÝv‡ii †ÿ‡Î µv‡qvmvR©vwi cÖ‡qvM Kiv n‡q _v‡K− 
 

• skin tumors. 
• pre-cancerous skin moles. 
• nodules. 
• skin tags. 
• unsightly freckles. 
• retinoblastomas, a childhood cancer of the retina. 
• prostate, liver, and cervical cancers, especially if surgical resection is not possible. 

wPÎ: K¨vÝvi Avµvš— †Kvl 
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µv‡qvmvR©vwi‡Z wbgœwjwLZ hš¿cvwZ cÖ‡qvRb nq− 

• AvjUªv mvDÛ (ultrasound) 
• Kw¤úD‡UW U‡gvMÖvwd ev g¨vM‡bwUK wi‡Rv‡bÝ B‡gR 

• (computed tomography (CT) or magnetic resonance 
(MR) imaging) 

• KUb evU / †¯úª wWfvBm (a cotton swab or spray device)  
• µv‡qv‡cÖve (cryoprobe) 
• eª‡Äv‡¯‥vc (bronchoscope)  

 

1.3.4   gnvKvk Awfhvb (Space Exploration) 
GKzk kZ‡K gnvKvk Awfhvb Z_¨ I †hvMv‡hvM cÖhyw³i mvnvh¨ Qvov Am¤¢e| Puv‡` AeZiY, gnvKv‡k 

†÷kb ¯ vcb, Ab¨vb¨ MÖ‡n Awfhvb Ges c„w_exi Dci 

†jLvcov Kivi Rb¨ †WUv cÖwµqvKiY, †WUv  ̄vbvšÍi, 

msiÿY Ges eÈb BZ¨vw`‡Z Z_¨ I †hvMv‡hvM cÖhyw³ 

e¨envi Kiv nq| gnvKvk Awfhv‡b me‡P‡q eo welq 

n‡jv Awfhv‡b AskMÖnYKvwi mKj hš¿ ev hš¿vsk 

mwVK mg‡q mwVKfv‡e KvR Kiv| †Kv‡bv Kvi‡Y 

†Kv‡bv GKwU Ask weKj n‡j ev KvR bv Ki‡j 

m¤úbœ Awfhvb evwZj n‡q hvq| G‡Z cÖPzi mgq Ges 

A‡_©i AcPq nq| eZ©gv‡b gnvKvk †K‡›`ª cuvPwU 

mvaviY Kw¤úDUvi e¨envi Kiv nq| cÖ‡Z¨KwU 

Kw¤úDUvi wewfbœ As‡ki mv‡_ †hvMv‡hvM iÿvi 

gva¨‡g mnR Ges RwUj KvR¸‡jv m¤úbœ K‡i| RwUj 

KvR Kivi Rb¨ PviwU Kw¤úDUvi cÖ‡qvRb nq Ges cÂgwU Kw¤úDUvi nvW©Iq¨vi mgm¨v mgvav‡bi 

Rb¨ ivLv nq AwZwi³ wn‡m‡e|  

bvmv (NASA) †mÝi I‡qe wm‡÷‡gi K_v wPšÍv Ki‡Q| Gi d‡j wekvj AvKv‡ii m¨v‡UjvB‡Ui 

cwie‡Z© A‡cÿvK…Z †QvU AvKv‡ii m¨v‡UjvBU •Zwi| †cÖiY Kiv n‡e wbw`©ó Uv‡M©U K‡i| Giv 

cÖ‡qvR‡b Ae¯ vb cwieZ©b Ki‡Z cvi‡e Ges cwiewZ©Z wbw`©ó Gwiqv Kfvi Ki‡Z cvi‡e| 

m¨v‡UjvB‡Ui Kw¤úDUvi¸‡jv‡K mycvi Kw¤úDUvi Øviv cÖwZ  ̄vcb Kiv n‡e| †QvU †QvU 

m¨v‡UjvBU¸‡jv‡K c„w_ex †_‡K wbqš¿Y Kiv hv‡e| m¨v‡UjvB‡Ui †Kv‡bv GKwU Ask weKj n‡j ev 

Kvh©ÿgZv K‡g †M‡j m¤ú~Y© m¨v‡UjvBU aŸsm bv K‡i H wbw`©ó Ask cwieZ©b Kiv ev Avc‡WU Kiv 

m¤¢e n‡e| GB c×wZ‡Z gnvKvk Awfhvb e¨q A‡bK Kg‡e| gnvKvk Awfhvb Z_¨ I †hvMv‡hvM cÖhyw³i 

mv‡_ nv‡Z nvZ †i‡L mKj mgm¨v mgvavb K‡i c„w_ex Ry‡o Dbœqb e‡q Avb‡e|  

 

wPÎ: gnvKvk Awfhv‡b AvBwmwUi e¨envi| 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³ 

 

 

18 

1.3.5  AvBwmwU wbf©i Drcv`b e¨e¯’v (ICT in Productions) 
Drcv`b n‡”Q Avgv‡`i mgv‡Ri me‡P‡q ¸iæZ¡c~Y© welq| GwU e„nËi Rb‡Mvwôi mvgvwRK I 

A_©‣bwZK Dbœqb mvab K‡i| eZ©gvb hyM Bbdi‡gkb I Z_¨ cÖhyw³i hyM| Drcv`b e¨e  ̄vqI Gi 

f~wgKv Acwimxg| Kw¤úDUvi GB‡WW wWRvBb (CAD) Gi e¨envi AvRKvj Lye mvaviY welq| Gi 

gva¨‡g AwZ mn‡R bZzb bZzb c‡Y¨i wWRvBb Kiv m¤¢e| GQvov wewfbœ RwUj c‡Y¨i wWRvBbI 

Kw¤úDUv‡ii gva¨‡g Kiv n‡q _v‡K| msev`cÎ Qvcv‡bvi †ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii 

d‡j Ag~j cwieZ©b G‡m‡Q| c~‡e© GKwU eB wcÖ›U Ki‡Z A‡bK mgq jvMZ Gi mvaviY wWRvB‡bi 

evB‡i hvIqv †hZ bv| wKš‧ eZ©gv‡b cÖhyw³i e¨env‡ii d‡j Lye mn‡R Qvcvi KvR Kiv hvq| 

GK‡hv‡M †`‡ki wewfbœ  ̄vb †_‡K cwÎKv cÖKvk Kiv hvq| c‡Y¨i wWRvBb, MÖvwd·, wPÎ BZ¨vw` wewfbœ 

mdU&Iq¨v‡ii gva¨‡g Kiv hvq|  
 

Z_¨ I †hvMv‡hvM cÖhyw³ wbgœwjwLZ Dcv‡q Drcv`‡b f~wgKv ivL‡Z cv‡i:  
 

1. Templates-G e¨env‡ii Rb¨ wewfbœ WvqvMÖvg Kv‡W©i Dci wcÖ›U Ki| 

2. Qvcv‡bv †jLv/†U· wk‡U AuvUv‡bv Ges †mB Abyhvqx KvUv| 

3. wewfbœ ai‡bi RwUj dg© (shap) Lye mn‡R Kw¤úDUvi wbqwš¿Z †gwk‡bi mvnv‡h¨ KvUv hvq| hv 

nv‡Zi mvnv‡h¨/ g¨vbyqvj †ek RwUj| we‡kl K‡i wewfbœ avZe wkU Gi Dci|   

4. Kw¤úDUvi wbqwš¿Z †j`‡gwk‡bi mvnv‡h¨ mn‡R wewfbœ AvK…wZi UzKiv Kiv m¤¢e| wewfbœ ivmvqwbK 

KviLvbv Ges Jla wk‡í cY¨ Drcv`‡bi Rb¨ wbw`©ó ZvcgvÎv Ges Pvc wbqš¿Y Kiv Kw¤úDUv‡ii 

gva¨‡g m¤¢e| †cvkvK wk‡í Kvco wewfbœ AvKv‡i UzKiv Kivi Rb¨ Kw¤úDUvi wbqwš¿Z  Kw¤úDUvi 

wbqwš¿Z †gwkb e¨envi Kiv nq| K…wl‡ÿ‡Î AvBwmwU e¨env‡ii d‡j G‡ÿ‡Î Drcv`b e¨vcK nv‡i 

e„w× †c‡q‡Q| KviY Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j K…lK GLb Rvb‡Z cv‡i, †Kvb 

gvwU‡Z †Kv‡bv ai‡bi dmj/ RvZ fv‡jv Rb¥v‡e Ges KLb †Kvb †iv‡Mi †Kvb Jla/ KxUbvkK 

cÖ‡qvM Ki‡Z cvi‡e| 

Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j dm‡ji RxbMZ cwieZ©b mvab K‡i Drcv`b e„w× Kiv 

hvq Ges cÖwZKzj cwi‡e‡ki Dc‡hvMx Kiv hvq| A‡bK wkí KviLvbv i‡q‡Q †hLv‡b gvby‡li c‡ÿ 

KvR Kiv wec`RbK| †mme †ÿ‡Î †hgb- gvwUi A‡bK wb‡Pi Lwb‡Z, AwaK ZvcgvÎv we`¨gvb| 

Ggb Kv‡R AvBwmwUi Abb¨ Dcnvi †iveU e¨envi Kiv hvq| Z_¨ I †hvMv‡hvM cÖhyw³i d‡j 

wewfbœ Drcv`b e¨e  ̄vq ¯̂qswµqZv G‡b‡Q|  

¯^qswµq †gwkb e¨env‡ii myweav n‡jv GwU m¤ú~Y© Rxe‡bi Drcv`b cwiKíbvq (Life time of 
the production plant) Drcv`b LiP Kgvq Ges wbgœwjwLZ myweav †`q− 

•  D”PZi MyYm¤úbœ (Higher quality)  
•  AwaKZvi mvgÄm¨c~Y© MyY (More Consistent quality) 
•  mvivw`b Kg©ÿg _v‡K 

•  AwZ `ªæZ MwZm¤úbœ (Very fast) 
•  AwaKZi wbf©i‡hvM¨  

•  Aí mg‡q AwaK cwigvY Drcv`b K‡i|  
 

KvR: wPwKrmv †ÿ‡Î Ges wewfbœ d¨v±wi‡Z e¨eüZ 5wU AvBwmwU mg„× h‡š¿i bvg †jL| w
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1.3.5    Defense  (cÖwZiÿv) 

cÖwZiÿv wkí n‡jv †h †Kv‡bv iv‡óªi GKwU ¸iæZ¡c~Y© A_©‣bwZK BDwbU| GwU A ¿̄ Ges hy‡×i we‡kl 

hš¿cvwZ Drcv`b/ •Zwi K‡i| A‡bK †`‡ki cÖwZiÿv wkí Lye DbœZ| Zviv wewfbœ hy× miÄvg Ab¨ 

†`‡k ißvwb K‡i| cÖwZiÿv wk‡íi AvDUcyU‡K ỳB fv‡M fvM Kiv n‡q‡Q– AvBwmwUi g‡ZvB 

nvW©Iq¨vi Ges mdUIq¨vi|  

cÖwZiÿv wkí †_‡K †h mKj nvW©Iqvi AvDUcyU cvIqv hvq Zvn‡jv– 
• wewfbœ ai‡bi RvnvR †c‡Uªvj wkc, corvette, frigale, wewfbœ D‡Ï‡k¨ e¨envi Kiv hvq Ggb 

RvnvR, †nwjKÞvi enbKvix RvnvR|  

• AvKvk hvb– BDwUwjwU I AvµgY †nwjKÞvi, R½x, AvUKKvix, †evgviæ wegvb BZ¨vw`|  

• f~wgwfwËK hvb– fvwi hy³ U¨vsK, c`vwZK hy× evnb, †UKwbK¨vj hvb BZ¨vw`|  

• mieivn hš¿cvwZ– all terrain vehicle (ATV) 
• A ¿̄: †QvU-eo wewfbœ ai‡bi ivB‡dj, Kvgvb wcQ, wgmvBj, †evgv BZ¨vw`|  

cÖwZiÿv wk‡íi md&UIqvi AvDUcyU¸‡jv n‡jv– 

• f~wg, mgỳ ª Ges AvKv‡k e¨envi‡hvM¨ ivWvi  

• Ac‡UªvwbK, AcwUK¨vj B‡jK‡UªwbK wm‡÷g  

• †mKkb, cøvUzb, †Kv¤úvwb, †iwR‡g›U, we‡MÖW, wefvM Ges Kc©m ch©v‡q †hvM‡hv‡Mi Rb¨ 

†Uwj‡hvMv‡hvM wm‡÷g|  

• hy×‡ÿ‡Î g¨v‡bR‡g›U wm‡÷g|  

B‡jUªwbK Countermeasures hš¿: 

cÖwZiÿv wkí Ab¨vb¨ A‡bK wk‡íi g‡Zv Z_¨ I †hvMv‡hvM cÖhyw³ Øviv fxlYfv‡e cÖfvweZ| AvBwmwU 

Ges cÖwZiÿv wk‡íi g‡a¨ Mfxi m¤úK© i‡q‡Q| `ywUi g‡a¨ mivmwi ev BwZevPK m¤úK© i‡q‡Q| 

AvBwmwU cÖwZiÿv  wkí Dbœq‡b ¸iæZ¡c~Y© f~wgKv cvjb K‡i| Z_¨ I †hvMv‡hvM cÖhyw³ cÖwZiÿv wkí‡K 

¯§vU© †evgv •Zwi Ki‡Z wkwL‡q‡Q Av‡M †hLv‡b Dumb †evgv •Zwi/e¨envi Kiv n‡Zv| Av‡M hy&× wQj 

gvbyl‡Kw›`ªK GLb Zv nq †bUIqvK© †Kw›`ªK e¨e  ̄vcbv| Av‡M †hLv‡b hy‡×i djvdj wb‡q ch©v‡jvPbv 

Kiv n‡Zv †mLv‡b GLb ev¯Íe mg‡q (Real time) hy× ch©v‡jvPbv Kiv nq| Av‡M †hLv‡b f~wg Ges 

mgy`ª †_‡K AvµgY Kiv n‡Zv| GLb †mLv‡b AvKvk Ges gnvKvk †Kw›`ªK, nvW©Iq¨vi †eRW hy‡×i 

cwie‡Z© mdUIq¨vi †eRW hy× cwiPvwjZ nq|   

cÖwZiÿv wk‡í Z_¨ I †hvMv‡hvM cÖhyw³ hy³ nIqvi c~e© Ges c‡ii Ae  ̄v wb‡P eY©bv Kiv n‡jv– 
(i)  Av‡M cÖwZiÿv wkí cÖPzi cwigv‡Y dumb †evgv cÖ Í̄yZ KiZ| G †evgv¸‡jv ¸iæZ¡c~Y©  ̄vcbv aŸsm 

Kivi Rb¨ e¨envi Kiv n‡Zv †hgb– nvB‡Wªv-B‡jKwUªK euva, weªR, wegvb e›`i, †ij Ges 

¸iæZ¡c~Y© Awdm| †hgb- miKvwi cÖkvmwbK feb, wkí Kg‡cø‡· KL‡bv mvgwiK e¨w³‡`i Dci 

e¨envi Kiv nq fq †`Lv‡bvi Rb¨| G †evgv¸‡jv‡K ædumb” ejv n‡Zv KviY G‡`i cQ›` ev Uv‡M©U 

wbw ©̀ó Kivi ÿgZv †bB| Giv wb‡Ri cQ›` g‡Zv KvR Ki‡Z cv‡i bv| Zviv AwaK ¸iæZ¡ Ges Kg 

¸iæ‡Z¡i  ̄vcbv wPwýZ Ki‡Z cv‡i bv|  w
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wbkvbv (target) wgm Kiv ev AcÖ‡qvR‡b we‡ùvwiZ nIqv wQj wbZ¨-•bwgwËK e¨vcvi| 1g Ges 

2q wek¦hy‡×i mgq G ai‡bi †evgvi cÖPzi e¨envi wQj| 

 Z_¨I †hvMv‡hvM cÖhyw³ cÖwZiÿv wkí‡K Ag~j cwiewZ©Z K‡i‡Q| AvBwmwUi mvnv‡h¨ cÖwZiÿv 

wkí eZ©gv‡b æsmart” A ¿̄ •Zwi Ki‡Q| ¯§vU© A ¿̄ AwaKZi kw³kvjx Ges wbf©yj wbkvbvq 

AvµgY Ki‡Z mÿg| mvgwiK evwnbx Gme A‡¯¿i mv‡_ K_v ej‡Z ev wb‡`©k w`‡Z cv‡i| wZwb 

(KgvÛvi) A¯¿‡K wbw`©ó e¯Íy †`‡L aŸsm Kivi wb‡`©k w`‡Z cv‡i Pvi cv‡ki GjvKvi †Kv‡bv iKg 

aŸsm mvab bv K‡i|  

(ii)  c~‡e© A¯¿ Ges hš¿cvwZ •Zwi n‡Zv ïaygvÎ wewfbœ evwnbxi Kg©KZ©v‡`i e¨w³MZ cÖ‡qvRb 

†gUv‡bvi Rb¨| kÎæc‡ÿi ÿwZ mvab Kivi Rb¨ GB A¯¿¸‡jv‡K GKmv‡_ e¨envi Kiv 

n‡Zv| cÖPzi •mb¨ Ges mvgwiK hš¿cvwZ I A‡¯¿i Dci wbf©i K‡i hy× e¨e¯ vcbv‡K 

gvbe‡Kw›`ªK hy× e¨e¯ vcbv e‡j|  

ZLb †Kv‡bv evwnbxi •mb¨ msL¨vi Dci H evwnbxi kw³ cwigvcY Kiv n‡Zv| fv‡jv 

†K․k‡ji †P‡q Zviv •mb¨ msL¨v e„w×i †K․kj e¨envi KiZ| hy‡× R‡qi Rb¨ 

†Rbv‡ijM‡Yi AwaK msL¨K •mb¨, A¯¿ Ges hš¿cvwZi Pvwn`v wQj| •mb¨‡`i mvnvh¨ Kivi 

Rb¨ Ges mieivn wbwðZ Kivi Rb¨ Av‡iv †jvK `iKvi n‡Zv| ZvQvov mvwPweK Kv‡Ri 

Rb¨ Av‡iv A‡bK †jv‡Ki cÖ‡qvRb wQj|  

eZ©gv‡b †bUIqvK© †Kw›`ªK hy×‡ÿÎ e¨e¯ vcbv AvBwmwUi mydj| Gi d‡j GKRb 

†Rbv‡ij Zvi •mb¨‡`i ch©‡eÿY Ki‡Z, Zv‡`i Ae¯ vb, Zv‡`i hy× miÄv‡gi mieivn 

BZ¨vw` ch©‡eÿY Ki‡Z cv‡ib|  

G e¨e  ̄vq •mb¨iv wb‡R‡`i g‡a¨ †hvMv‡hvM e¨e  ̄v DbœZ K‡i‡Q| GKRb † ‥̄vqvW wjWvi kÎæ •mb¨ 

Ges wgÎ •mb¨ mbv³ Ki‡Z cv‡i Ges hy×‡ÿ‡Î Qov‡bv-wQUv‡bv hy× miÄvg m¤ú‡K© AeMZ n‡Z 

cv‡i| Gi d‡j GKRb † ‥̄vqvW wjWvi mwVK mg‡q AwZ ª̀æZ wm×všÍ MÖnY Ki‡Z cv‡i|  

(iii) cÖwZiÿvq AvBwmwU hy³ nIqvi c~‡e© Ggb †Kv‡bv wWfvBm ev hš¿ wQj bv hvi Øviv hy× †ÿ‡Îi 

mvgwiK Kvh©µg cwigvc Kiv †hZ| hy× cieZ©x ch©v‡jvPbvq wb‡R‡`i wnmve Ges hZUzKz §̄„wZ‡Z 

_v‡K Zv w`‡qB hy‡×i `ÿZv cwigvc Kiv n‡Zv| G¸‡jv mvaviYZ hy‡×i g‡Wj, gvbwPÎ BZ¨vw` 

ch©‡eÿY K‡i Ges D”Pc`  ̄ Kg©KZ©vMY mivmwi ch©‡eÿY Ki‡Zv| G‡ÿ‡Î kZfvM MÖnY‡hvM¨ Z_¨ 

msMÖn cÖkœ‡evaK wQj| Gi d‡j hy×cieZ©x AvnZ (BbRyiW) •mb¨ msL¨v Ges hy‡× AskMÖn‡Yi 

cÖeYZvi g‡a¨ Lye †ewk cv_©K¨ jÿ¨ Kiv hvq|  

cÖwZiÿv wk‡í AvBwmwU hy³ nIqvi ci wi‡qj UvBg hy× ch©‡eÿY, †bUIqvK©wfwËK hy‡×i eo AMÖMwZ 

nq| hy×‡ÿ‡Îi me NUbv m¤ú‡K© ZrÿYvr Lei Av‡`k/wb‡`©k †m›Uv‡i †cu․‡Q hvq| GUv m¤¢e n‡q‡Q- 

KviY •mb¨iv GLb hy×v‡ ¿̄i mv‡_ A‡bK AvaywbK B‡j±ªwb· h‡š¿i mvnvh¨ †bq- hvi d‡j Zviv mn‡R 

mwVK wm×všÍ wb‡Z cv‡i| kÎæi Uv‡M©U Ges wb‡R‡`i Ae  ̄vb eyS‡Z cv‡i, GK  ̄vb †_‡K Ab¨  ̄v‡b 

†h‡Z KZ mgq jvM‡j Zv wnmve Ki‡Z cv‡i| kÎæi  ̄vcbv aŸsm Ki‡Z cv‡i| hLb †Kv‡bv 

wec`RbK hy‡× AeZxY© nq ZLb ZvrÿYvr KgvÛv‡ii wb‡`©k †c‡Z/ MÖnY Ki‡Z cv‡i|   
  

KvR: eZ©gvb hy‡× mvaviY RbM‡Yi g„Zz¨i nvi Lye Kg-Gi KviY e¨vL¨v Ki|  
 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



 Z_¨ I  †hvMv‡hvM cÖhyw³: wek¦ I evsjv‡`k †cÖw¶Z 

 

21 

1.3.6   ev‡qv‡gwUª· (Biometrics) 
 

ev‡qv‡gwUª· n‡jv •Re •ewkó¨/ Z_¨ we‡kølY Ges cwigvc Kivi weÁvb I cÖhyw³ we`¨v| Z_¨ cÖhyw³‡Z 

ev‡qv‡gwUª· ej‡Z H †K․kj ev c×wZ‡K †evSvq hv gvbe †`‡ni 

wewfbœ •ewkó¨ †hgb- wW Gb G, Av½y‡ji Qvc, †Pv‡Li †iwUbv I 

AvBwik, f‡qm c¨vUvb©, gyL gÐ‡ji c¨vUvb©, nv‡Zi gvc BZ¨vw` 

cÖgvY Kivi D‡Ï‡k¨ we‡kølY I cwigvc K‡i| 

                  

               Av½y‡ji Qvc †_‡K wbD‡gwiK †WUvq i~cvšÍi n‡”Q 

                                    †Pv‡Li †iwUbv ¯‥¨vb Kiv n‡”Q     

           
 
 

ev‡qv‡gwUª· hvPvB‡qi Øviv cwiPq cÖgvY e¨e  ̄v K‡c©v‡iU I cvewjK wbivcËv, B‡jKUªwb· cY¨ Ges 

weµq †K‡›`ª GKwU mvaviY c×wZ| wbivcËv QvovI ev‡qv‡gwUªK hvPvB‡qi wKQz myweav i‡q‡Q|  

GKwU ev‡qv‡gwUª· wWfvBm †hgb- wd½vi¯‥¨vbvi (Finger-scanner) wbgœwjwLZ As‡ki 

mgš^‡q MwVZ- 

• GKwU BbcyU wWfvBm ev ¯‥¨vbvi (A reader or Scanner) 
• GKwU mdUIq¨vi hv- ‥̄̈ vb Kiv Z_¨‡K wWwRUvj di‡g‡U iƒcvšÍi K‡i Ges g¨vP c‡q›U Zzjbv K‡i| 

• GKwU †WUv‡eR, †hLv‡b Zzjbv Kiv †WUv msiwÿZ _v‡K| 
 

cwiPq Pzwi †iv‡a Z_¨ MÖnY Kivi mgq mvaviYZ †WUv GbwµÞ Kiv nq| GLb †`Lv hvK Kxfv‡e 

ev‡qv‡gwUªK hvPvB‡qi KvRwU m¤úbœ nq− 

ev‡qv‡gwUªK BbcyU‡K iƒcvšÍi Ki‡Z Ges g¨vwPs c‡q›U Ae †WUv mbv³ Kivi Rb¨ GKwU e¨envwiK 

mdU&Iq¨vi e¨envi Kiv nq| †WUv‡e‡Ri g‡a¨ g¨vP c‡q›U cÖwµqvKi‡Yi Rb¨ GKwU A¨vjMwi`g 

e¨envi Kiv nq Ges Z_¨‡K msL¨vevPK †WUvq iƒcvšÍi Kiv nq| †WUv‡e‡Ri gvb me©‡kl ev‡qv‡gwUª· 

Bbcy‡Ui mv‡_ Zzjbv Kiv nq Ges cÖgv‡Yi Rb¨ bgybv wgj ev Awgj †NvlYv Kiv nq| 

1.3.7   ev‡qvBbdi‡gwU· (Bioinformatics) 
ev‡qv-Bbdi‡gwU· n‡jv •Re Z_¨ e¨e  ̄vcbvi Rb¨ Kw¤úDUvi cÖhyw³i GKwU e¨envi| •Re I 

†R‡bwUK Z_¨ msiÿY, we‡kølY Ges GKwÎKi‡Yi KvR Kw¤úDUv‡ii gva‡g Kiv nq, hv wRbwfwËK 

bZzb Jla Avwe®‥vi Ges Dbœq‡bi Kv‡R jv‡M| wnDg¨vb wRbg cÖ‡R± (Human Genome Project) 
Gi d‡j RbmvaviY wRb m¤ú‡K© cÖPzi Z_¨ Rv‡b, hvi d‡j ev‡qv-Bbdi‡gwU· Gi cÖ‡qvRbxqZv e„w× 

†c‡q‡Q| wnDg¨vb wRb‡gi D‡Ïk¨- mKj gvbe wR‡b µg wba©viY Kiv hv cÖvq wZb wewjqb †Rvov| 

ev‡qv-Bbdi‡gwU· weÁvb n‡jv AvYyweK •Re weÁvb Ges Kw¤úDUvi weÁv‡bi mgwš^Z iƒc| bZzb 

Jla Avwe®‥v‡ii Rb¨ gwjKzjvi Uv‡M©U (Molecular targets) mywbw ©̀ó Kiv Ges gvbe †`‡ni †ivM 

m¤c‡K© †evSvi Rb¨ †R‡bwUK Z_¨ e¨envi Kiv| Gi ¯̂xK…wZi Rb¨ A‡bK wek¦we`¨vjq, miKvwi cÖwZôvb, 

Ges dvg©vwmDwUK¨vj †Kv¤úvwb Mbbxq RxeweÁvbx (Computational biologists) Ges 
ev‡qvBbdi‡gwU· Kw¤úDUvi weÁvbx  (Bioinformatics Computer Scientists) Gi 

mgš^‡q ev‡qvBbdi‡gwU· MÖ æc MVb Ki‡Q| 
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AvYyweK RxeweÁvbx‡`i Rb¨ me‡P‡q eo P¨v‡jÄ n‡jv †Rbg wm‡Kv‡qwÝs cÖ‡R‡±i †WUv¸‡jvi Z_¨ 

Rvbv‡bv| KviY, cÖ_vMZfv‡e M‡elYvMv‡i AvYyweK Rxe weÁvbxiv KvR KiZ mxwgZ †WUv wb‡q, wKš‧ 

cÖPzi msL¨K †WUv wb‡q KvR Kivi Rb¨ G M‡elYvi mv‡_ Kw¤úDUvi hy³ Kiv nq| wm‡Kv‡qÝ 

†Rbv‡iU Kiv, mve-wm‡Kv‡qÝ msiÿY Kiv, †WUv iƒcvšÍi Ges we‡kølY BZ¨vw` Kw¤úDUvi wbf©i KvR| 

Z‡e, GKwU AvYyweK •Re cixÿv Kiv Lye RwUj KvR- hLb Zviv wewfbœ †j‡f‡j _v‡K †hgb- 

genom, proteome, transcriptome Ges metabalome †j‡f‡j| ev‡qv-Bbdi‡gwU· m¤úª`v‡qi 

cÖ_g P¨v‡jÄ n‡jv wekvj †WUvi fvÛvi‡K myk„•Ljfv‡e msiÿY Kiv| mnR wePiY (Access) Ges 

wbf©i‡hvM¨ †WUv cÖ`v‡bi `vwqZ¡ cvjb Kiv| 

†WUv we‡køl‡Yi c~‡e© G‡Kev‡i A_©nxb _v‡K| GKRb cÖwkwÿZ Rxe weÁvbxi c‡ÿI g¨vby‡qwj e¨vL¨v 

Kiv m¤¢e bq| AZGe, A_©c~Y© •ReZ_¨ cÖ`v‡bi Rb¨ Kw¤úDUvi e¨envi Kiv nq| GKwU ev‡qv-

Bbdi‡gwU· hš¿ wZbwU cÖavb cÖwµqv K‡i _v‡K− 

wW Gb G µg †cÖvwUb µg wbY©q K‡i (DNA sequence determines protein sequence ) 
†cÖvwUb µg †cÖvwUb MVb/ KvVv‡gv wbY©q K‡i (Protein sequence determines protein structure) 
†cÖvwUb MVb/ KvVv‡gv †cÖvwU‡bi KvR wbY©q K‡i (Protein structure determines protein 
function) | 

 

1.3.8  †R‡bwUK BwÄwbqvwis (Genetic Engineering)  
 
                             

cixÿvMv‡i weÁvbxiv RxešÍ cÖvwYi wW Gb G (DNA) cwieZ©b Kivi Rb¨ †h †K․kj 

Aej¤^b K‡i Zv‡K †R‡bwUK BwÄwbqvwis e‡j| 

Avevi Ab¨fv‡e ejv hvq, †R‡bwUK BwÄwbqvwis n‡jv 

†Kv‡bv cÖvYx‡Z g¨vby‡qjwj wWGbG (DNA) †hvM 

Kivi cÖwµqv æGenetic Enginering is the 
process of manually adding new DNA to an 
organism”| 
 

†Kv‡bv Rx‡ei Rxeb, e„w×mn Ab¨vb¨ •ewkó¨ H Rx‡ei  

DNA Gi Dci wbf©i K‡i| DNA Gi †h Ask we‡kl 

•ewk‡ó¨i Rb¨ `vqx Zv‡K wRb (Genes) e‡j| AvYweK 

weÁvbxMY A‡bK GbRvBg Avwe®‥vi K‡i‡Qb hv DNA Gi 

MVb cwieZ©b Ki‡Z cv‡i| wKQz wKQz GbRvBg Av‡Q hvi 

mvnv‡h¨ DNA Gi wKQz Ask (strands) ev` w`‡Z A_ev 

†hvM Ki‡Z cv‡i| G ai‡bi GbRvBg e¨envi K‡i 

weÁvbxiv DNA †_‡K wbw`©ó wRb ev` w`‡q Kv÷gvBR 

DNA •Zwi Ki‡Z wk‡L‡Q| GKwU D`vniY w`‡j welqwU 

Av‡iv mnR n‡e- U‡g‡Uv VvÐv mn¨ Ki‡Z cv‡i bv 

Ab¨w`‡K gvQ VvÐv cvwb‡Z _vK‡Z cv‡i| weÁvbxiv Luy‡R †ei Ki‡e †Kv‡bv wR‡bi Rb¨ gvQ VvÐv mn¨ 

Ki‡Z cv‡i, †mB wRb U‡g‡Uv‡Z cÖwZ  ̄vcb Ki‡j U‡g‡Uv VvÐv mn¨ Ki‡Z cvi‡e| 

wPÎ: wWGbG 
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†R‡bwUK BwÄwbqvwis Gi d‡j Avgiv wb¤œwjwLZfv‡e DcKvi †c‡q _vwK- 

1|  Bbmywjb Drcv`b n‡jv †R‡bwUK BwÄwbqvwis Gi me‡P‡q eo mydj| Bbmywjb Wvqv‡ewUK&m 

†iv‡Mi wPwKrmvq cÖ‡qvRb nq|  

2|  Interferon n‡jv gvbe †Kvl †_‡K wbtm„Z GK ai‡bi im (agent) hv fvBivm bvkK (Anti viral) 
wn‡m‡e KvR K‡i| AvRKvj †R‡bwUK BwÄwbqvwis Gi gva¨‡g •Zwi Interferon e¨eüZ n‡”Q| 

3|  wRb †_ivwc †R‡bwUK BwÄwbqvwis Gi GKwU mydj| wRb †_ivwci gva¨‡g †iv‡Mi wPwKrmv Ges 

ÎæwUc~Y© gvby‡li wRb cwieZ©b K‡i my¯  K‡i †Zvjv hvq| 

4|  †R‡bwUK BwÄwbqvwis Gi gva¨‡g m¤ú~Y© bZzb A‡bK sophisticated dvg©vwmDwUK¨vj cY¨ 

Drcv`b Kiv nq| G bZzb Jla wbw`©ó wR‡bi †K¬vwbs Øviv •Zwi|  

5|  wnDg¨vb †MÖv_ ni‡gvb GLb wkíRvZ e¨vK‡Uwiqv †_‡K wb®‥vwkZ n‡Z cv‡i| GB ni‡gvb evgbZ¡ 

(†eu‡U) †iv‡a e¨eüZ nq| †R‡bwUK¨vjwj Drcvw`Z wnDg¨vb †MÖv_ ni‡gvb †cvov Z¡K, †d‡U 

hvIqv nuvo, Ges L¨v`¨ bvwji Avjmv‡ii wPwKrmvq e¨eüZ nq| 

6| †R‡bwUK¨vjwj cwiewZ©Z (modified) dmj Drcv`‡bi †R‡bwUK BwÄwbqvwis e¨eüZ n‡”Q| 

†hgb- mqvweb, fyÆv, Zzjv, †Zj exR BZ¨vw`| G¸‡jv †cvKv-gvKo I Ab¨vb¨ Dw™¢` bvkK Øviv 

AvµvšÍ n‡jI QÎvK I fvBivm cÖwZ‡ivax| ZvQvov †R‡bwUK¨vjwj cwiewZ©Z dmj AwaK Liv I 

VvÐv mn¨ Ki‡Z cv‡i| 

7| †R‡bwUK BwÄwbqvwis Gi d‡j •Re KviLvbvq cÖPzi cwigv‡Y †cÖvwUb I GbRvBg Drcv`b Kiv hvq| 

G¸‡jv cÖPzi msL¨vq Tryptophan Gi g‡Zv wUKv I m¤ú~iK •Zwi Kiv m¤¢e| GQvov R¡vjvwb •Zwi‡ZI 

G¸‡jv e¨eüZ nq| 

8| Mf©eZx gwnjv‡`i Fetuses †`‡L mšÍv‡bi †R‡bwUK ÎæwUmg~n wbY©q Kiv hvq| wcZv-gvZv I 

Wv³vi wg‡j wkkyi R‡b¥i c~‡e©B mgm¨vi mgvavb Kiv †h‡Z cv‡i|  
 

1.3.9    b¨v‡bv †UK‡bvjwR  (Nano Technology) 
b¨v‡bv kãwU wMÖK nanos kã †_‡K G‡m‡Q hvi AvwfavwbK A_©© Dwarft wKš‧ GwU GKwU gv‡ci GKK 

wn‡m‡e e¨eüZ n‡”Q| 1 wgUv‡ii 1000000000 (100 †KvwU) fv‡Mi GK fvM‡K ejv nq b¨v‡bv wgUvi| 

Avi G b¨v‡bvwgUvi †¯‥‡j †h mg Í̄ †UK‡bvjwR m¤úwK©Z †m¸‡jv‡KB b¨v‡bv †UK‡bvjwR e‡j|  

weÁvbxiv b¨v‡bvweÁvb ev b¨v‡bvcÖhyw³ m¤ú‡K© cÖ_g aviYv cvb †bv‡ej weRqx c`v_©we` Richard 
Feynman-Gi 1959 mv‡ji American physical society Gi GKwU m‡¤§j‡b †`qv æThere’s 
Plenty of Room at the Bottom” bv‡gi e³e¨ †_‡K| ZviI GK `kK c‡i Professor Norio 
Taniguchi b¨v‡bv cÖhyw³ kãwU D™¢veb K‡ib| 
 

b¨v‡bv cÖhyw³i †ÿ‡Î `ywU cÖwµqv Av‡Q| GKwU n‡jv Dci †_‡K wb‡P (Top to Bottom) Ges AciwU 

n‡jv bxP †_‡K Dc‡i (Bottom to Top)| UcWvDb c×wZ‡Z †Kv‡bv wRwbm‡K †K‡U †QvU †QvU K‡i 

wbw`©ó AvKvi †`qv nq, G‡ÿ‡Î Etching  cÖwµqvwU m¤úwK©Z| Ab¨w`‡K eUg-Uc n‡jv AwZ †QvU 

†QvU AvKv‡ii wRwbm‡K w`‡q eo †Kv‡bv wRwbm •Zwi Kiv| Avgv‡`i eZ©gvb B‡j±ªwb· n‡jv Uc-

WvDb cÖhyw³i Avi b¨v‡bv cÖhyw³ n‡jv eUg-Uc cÖhyw³i| b¨v‡bvwgUvi †¯‥‡j ÿz`ª ÿ`ª e ‧̄i Dcv`vb w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³ 

 

 

24 

•Zwi Kiv nq GB b¨v‡bv cÖhyw³‡Z| †hgb- Avgv‡`i hw` we‡kl ai‡bi GKwU DNA cÖ‡qvRb nq 

Zvn‡j eUg-Uc cÖhyw³‡Z †mB DNA Gi †QvU †QvU Dcv`vb¸‡jv‡K wgkÖY K‡i †mB Kvw•ÿZ DNA 

•Zwi Kiv n‡e| Z‡e b¨v‡bv cÖhyw³ ïaygvÎ eUg-Uc cÖhyw³B bq eis Uc-eUg cÖhyw³ e¨envi K‡i G 

ỳwUi wgkÖY Kiv n‡e|  

cÖwZ eQiB †`Lv hvq, Kw¤úDUv‡ii Kvh©ÿgZv e„w× cvq wKš‧ `vg Av‡Mi eQ‡ii Zzjbvq Kg‡Q| KviY 

Gi mv‡_I b¨v‡bv cÖhyw³i m¤úK© i‡q‡Q| Kw¤úDUv‡ii wfZ‡ii gvB‡µvcÖ‡mm‡i i‡q‡Q AmsL¨ AwZ 

ÿz`ª ÿz`ª mvwK©U| Avi Zv‡Z e¨eüZ n‡”Q b¨v‡bv cÖhyw³| b¨v‡bv cÖhyw³i d‡j †gvevB‡jB Kw¤úDUv‡ii 

KvR Kiv hvq (eZ©gv‡b evRv‡i G ai‡bi wKQz †gvevBj Av‡Q)| ZvQvov G cÖhyw³i d‡j Kw¤úDUv‡ii 

nvW©wW‡¯‥i aviY ÿgZv w`b w`b evo‡Q, hv 10/15 eQi Av‡M KíbvI Kiv †hZ bv| 

B›Uvi‡b‡Ui ci GwUB cÖhyw³i me‡P‡q eo Dcnvi| b¨v‡bvi Kvi‡Y mv‡qÝ wdK&k‡bi A‡bK wKQzB GLb 

ev Í̄e| welqwU GLb GZB e¨vcK †h, GwU kyaygvÎ Avi weÁv‡bi QvÎ-QvÎx‡`i g‡a¨ mxgve× bq eis 

mKj wefv‡Mi QvÎ-QvÎx‡`i Rb¨ Acvi m¤¢vebvi `yqvi Ly‡j w`‡q‡Q| 

wewfbœ †`‡ki miKv‡ii mv‡_ cÖvq mKj eûRvwZK †Kv¤úvwbMy‡jv GLb b¨v‡bvcÖhyw³i M‡elYvq KvR 

Ki‡Q| Rvcvb Zvi RvZxq M‡elYv ev‡R‡Ui wmsn fvM †i‡L‡Q b¨v‡bv cÖhyw³ msµvšÍ welq¸‡jvi 

Dci| ïay Rvcvb bq BD‡ivc, Av‡gwiKv, Pxb, †Kvwiqv- me¸‡jv †`kB b¨v‡bvcÖhyw³i e¨envi wb‡q 

KvR Ki‡Q| mK‡ji b¨v‡bvcÖhyw³i Dci GZ AvMÖn †`‡L GUv eyS‡Z evwK _vKj bv †h, mvg‡bi hyM 

n‡e b¨v‡bvcÖhyw³i hyM| Kv‡iv ü`‡ivM n‡q‡Q ? b¨v‡bv †iveU kix‡ii wfZi Xz‡K †mB me †givgZ 

Ki‡e| Avgv‡`i nv‡Zi Nwo n‡q hv‡e Kw¤úDUvi, †gvevBj| me wKQzB, Avi Zv m¤¢e n‡e b¨v‡bv 

cÖhyw³i e‡`․j‡Z| 

KvR: wewfbœ ỳN©Ubvq A‡bK cwiPq ARvbv †jvK gviv hvq| G‡`i‡K †eIqvwik wnmv‡e Kei Kiv nq| 

cieZ©x‡Z G‡`i AvZ¥xq¯̂Rb mbv³ Kivi c×wZ Av‡Q wK? †Zvgvi gZvg‡Zi c‡ÿ we‡kølY Ki| 

1.4   Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡i •bwZKZv (Morality in using ICT) 
Avgiv iv Í̄v w`‡q †nu‡U hvIqvi mgq iv¯Ívi `yB cv‡k wewfbœ ai‡bi d‡ji evMvb †`wL, dj¸‡jv 

LvIqvi Dchy³ _v‡K, ZvB e‡j evMv‡b Xz‡K B”QvgZ dj LvIqv ïiæ Kwi bv| Avgiv mf¨ gvbyl †m 

wn‡m‡e Avgv‡`i GKwU •bwZK `vwqZ¡ _v‡K| eis hw` KL‡bv †`Lv hvq †Kv‡bv cï-cvwL‡Z ev Ab¨ 

†Kv‡bvfv‡e evMv‡bi ÿwZ n‡”Q ZLb Avgiv evMvb‡K Avmbœ ÿwZi nvZ †_‡K iÿv Kivi †Póv Kwi| 

†Kv‡bv evwoi `iRv †Lvjv †c‡jB Avgiv AcwiwPZ Kv‡iv evwo‡Z Xz‡K hvB bv| B›Uvi‡b‡U Avgiv hLb 

wewfbœ I‡qemvBU †`wL, †mLv‡b †h gvbyl ev cÖwZôvb I‡qemvBU ‣Zwi K‡i‡Q Zviv †h AskUzKz †m 

Avgv‡`i †`Lv‡Z PvB‡Q Avgiv †mB AskUzKz †`L‡Z cvB| I‡qe mvB‡Ui wbR¯̂ ev †Mvcb AskUzKz‡Z 

Avgv‡`i †XvKvi K_v bq, cÖ‡qvRbI †bB| †mLv‡b †h‡Z cv‡i Zv‡`i wbw`©ó gvbylRb- hviv †Mvcb 

cvmIqvW© e¨envi K‡i †mLv‡b cÖ‡ek K‡i wbw`©ó Z_¨ mvwR‡q iv‡L, †mLv‡b KvR K‡i| ev Í̄e Rxe‡b 

Avgiv hw` Avgv‡`i Pvicv‡k ZvKvB Zvn‡j wewfbœ ai‡bi Aciva msNUb nIqvi wPÎ †`L‡Z ev Lei 

ïb‡Z cvB| †hgb t mš¿vmx, Pzwi, WvKvwZ, nvBR¨vwKs, cÖZviYv BZ¨vw`| eZ©gvb hyM Z_¨ I †hvMv‡hvM 

cÖhyw³i hyM| Avgv‡`i Rxe‡bi cÖwZwU †ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi Kiv nq| mKj 

Avwe®‥vi/ Dbœqb/ cwieZ©b gvby‡li Rb¨ †hgb Kj¨vY e‡q Av‡b †Zgwb Gi Ace¨envi gvbyl‡K A‡bK 
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wec` ev nqivwbi ¯̂xKvi K‡i| Z_¨ cÖhyw³i e¨envi †ewki fvMB GKKfv‡e/ Z‡_¨i Av`vb-cÖ`v‡bi 

gva¨‡g n‡q _v‡K jvBf †`Lvi my‡hvM Lye mxwgZ| ZvB Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡i •bwZKZvi 

¸iæZ¡ Acwimxg| Avgv‡`i mgv‡Ri Lye mvaviY Ges AwZ cwiwPZ NUbv- Avgiv cÖvqB †`wL, gvbyl 

†gvevBj †dv‡b K_v ejvi mgq wb‡Ri Ae  ̄vb m¤ú‡K© wg_¨v Z_¨ †`q hv †gv‡UI DwPr bq| GUv 

A‣bwZK KvR| Z_¨ I †hvMv‡hvM cÖhyw³i cÖavb gva¨g n‡jv Kw¤úDUvi Ges B›Uvi‡bU| Avgv‡`i DwPr 

Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡i •bwZKZv eRvq ivLv| GLb Avgiv Rvb‡ev A‣bwZK KvR¸‡jv wK wK−   
  

e¨w³ we‡k‡li weiæ‡× A‣bwZK KvR: 

• B-†gB‡ji gva¨‡g nqivwb 

• Kw¤úDUvi wm‡÷‡gi ÿwZ mvab Kiv 

• cÖZviYv Kiv 

• Acev` †`qv 

cÖwZôv‡bi weiæ‡× A‣bwZK KvR: 

• Kw¤úDUvi wm‡÷‡g AevwÃZ cÖ‡ek/ wbqš¿Y 

• wbwl× ev msiwÿZ Z_¨ AwaKvi ev Pzwi 

• miKvwi cÖwZôv‡bi weiæ‡× mvBevi mš¿vm Kiv 

• cvB‡iUK…Z mdUIq¨vi weµq I weZiY 

mgv‡Ri weiæ‡× A‣bwZK KvR: 

• c‡b©vMÖvwd/ Akøxj I wkóvPvi ewnf~©Z welq cÖ`k©‡bi gva¨‡g hye mgvR‡K `~wlZ Kiv 

• †Mvcbxq ev A‣ea Z_¨ cvPvi 

• A_©‣bwZK Aciva 

• A‣ea AvwU©‡Kj weµq 

• AbjvBb Ryqv 

wb‡P wKQz Kw¤úDUvi ev B›Uvi‡b‡Ui gva¨‡g Kiv •bwZKZv ewR©Z Aciv‡ai bvg †`qv n‡jv- 

• ¯ú¨vwgs (Spamming) 
• n¨vwKs (Hacking) 
• mvBevi AvµgY (Syber Attack) 
• mvBevi Pzwi (Syber Theft) 
• UvBg GÛ wi‡mvm© Pzwi (Time and Resource Theft) 
• md&UIq¨vi GÛ B‡›U‡jKPzqvj cÖcÖvwU© cvB‡iwm (Software and intellectual Property Piracy)  
• fvBivm Ges Iqvg© (Virus and Worm) BZ¨vw`|  w

w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³ 

 

 

26 

¯ú¨vwgs (Spamming)  

B-†gBj GKvD‡›U cÖvqB wKQz wKQz A‡Pbv I AcÖ‡qvRbxq B-†gBj cvIqv hvq hv Avgv‡`i weiw³ 

NUvq| G ai‡bi B-†gBj‡K mvaviYZ ¯ú¨vg (Spam) e‡j| 

n¨vwKs (Hacking) 

mvaviYZ AbygwZ e¨ZxZ †Kv‡bv Kw¤úDUvi †bUIqv‡K© cÖ‡ek K‡i Kw¤úDUvi e¨envi Kiv A_ev †Kv‡bv 

Kw¤úDUvi‡K †gvnv”Qbœ K‡i Zvi cy‡iv wbqš¿Y wb‡q †bqv‡K n¨vwKs e‡j| †h n¨vwKs K‡i Zvnv‡K n¨vKvi 

(Haker) e‡j|  

mvBevi AvµgY (Syber Attack) 
mvBevi AvµgY GK ai‡bi B‡j±ªwbK AvµgY hv‡Z wµwgbvjiv B›Uvi‡b‡Ui gva¨‡g KviI wm‡÷‡g 

webv AbygwZ‡Z cÖ‡ek K‡i dvBj, †cÖvMÖvg wKsev nvW©Iq¨vi aŸsm ev ÿwZ mvab K‡i| G‡K mvBevi 

Vandalism I ejv nq|  

mvBevi Pzwi (Syber Theft)  
AbjvBb e¨vswKs e¨e  ̄vq Z_¨ Pzwii mv‡_ mv‡_ UvKv cqmvI Pzwi K‡i| GLv‡b Giv †Kv‡bv †bUIqv‡K© cÖ‡ek 

K‡i jywK‡q _v‡K Ges BDRvi KZ©„cÿ cÖ`Ë Bbdi‡gk‡bi †WUv‡e‡Ri AbyKwc •Zwi K‡i| c‡i †mB 

Bbdi‡gkbMy‡jv e¨envi K‡i RvwjqvwZi gva¨‡g Kv‡ivi GKvD›U †_‡K Zvi mg Í̄ UvKv wbR GKvD‡›U 

UªvÝdvi K‡i †bq|  

mvaviYfv‡e mvBevi Pzwi `yB fv‡e NU‡Z cv‡i, †hgb-  

 K.   †WUv Pzwi (Data Theft)  

 L.   Aw¯ÍZ¡ Pzwi (Identity Theft) 
 

†WUv Pzwi (Data Theft): 
†Kv‡bv e¨w³ ev e¨emvq cÖwZôvb †_‡K AbygwZ e¨ZxZ Bbdi‡gkb Kwc A_ev msMÖn Kiv‡K †WUv Pzwi 

ejv nq| e¨w³MZ e¨envwiK Z_¨ wKsev †Kv‡bv cÖwZôv‡bi Ggb wKQz Z_¨ _v‡K hv A‡b¨i nv‡Z †M‡j 

e¨w³ ev cÖwZôv‡bi bvbvwea ÿwZ n‡Z cv‡i| G ai‡bi Z_¨ Ab¨ †KD n Í̄MZ Ki‡j Zv‡K †WUv Pzwi 

wn‡m‡e MY¨ Kiv nq|  

e¨w³ cwiPq Pzwi (Identify Theft): 

GKR‡bi cwiPq e¨envi K‡i Ab¨ †Kv‡bv e¨w³ wKQz µq K‡i Zvi `vqfvi H e¨w³i Dci Pvcv‡bv‡K 

cwiPq Pzwi e‡j| KvbvWv I Av‡gwiKv‡Z GB Aciva me‡P‡q †ewk msNwUZ nq| KviI e¨w³ cwiPq 

ev Aw Í̄Z¡ (Identity) Pzwi ej‡Z †bUIqvK© ev B›Uvi‡bU e¨enviKvixi User ID Ges Password Pzwii 

KvR‡K eySvq|  

UvBg GÛ wi‡mvm© Pzwi (Time and Resource Theft): 

AbygwZ Qvov †Kv‡bv Kw¤úDUvi ev †bUIqvK© e¨envi Kiv‡K UvBg GÛ wi‡mvm© w_Þ e‡j|  
w
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md&UIq¨vi cvB‡iwm (Software Piracy) 

md&UIq¨vi cvB‡iwm ej‡Z cÖ ‧̄ZKvixi webv AbygwZ‡Z †Kv‡bv md&UIq¨vi Kwc Kiv, wb‡Ri bv‡g weZiY 

Kiv wKsev †Kv‡bv cÖKvi cwieZ©‡bi gva¨‡g wb‡Ri e‡j Pvwj‡q †`Iqv BZ¨vw` Kvh©µg‡K eySvq|  

†cøwRqvwiRg (Plagiarism) 
A‡b¨i †jLv Pzwi K‡i wb‡Ri bv‡g Pvwj‡q †`qv ev cÖKvk Kiv‡KB †cøwRqvwiRg e‡j| †Kv‡bv e¨w³i 

†Kv‡bv mvwnZ¨, M‡elYv ev m¤úv`bv Kg© ûeû bKj ev AvswkK cwieZ©b K‡i wb‡Ri bv‡g cÖKvk KivB 

n‡jv †cøwRqvwiRg|  

Z_¨ I †hvMv‡hvM cÖhyw³i Av‡iv GKwU gva¨g n‡jv †gvevBj †dvb| Gi gva¨‡g †h mKj A‣bwZK 

KvR nq- 

• wb‡Ri Ae  ̄vb m¤ú‡K© wg_¨v ejv 

• AcwiwPZ KvD‡K wgm Kj †`qv 

• AcwiwPZ KvD‡K †dvb K‡i wei³ Kiv 

• KvD‡K fq-fxwZ †`Lv‡bv ev ûgwK †`qv 

Avgiv Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii A‣bwZK ẁ KMy‡jv Rvbjvg| mK‡ji G KvRMy‡jv cwinvi Kiv DwPr| 
1.5    mgv‡R Z_¨ I †hvMv‡hvM cÖhyw³i cÖfve (Impacts of ICT in society) 
 

eZ©gvb hyM Z_¨ I †hvMv‡hvM cÖhyw³i hyM| eZ©gvb mgv‡Ri cÖwZwU †ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³i 

e¨envi jÿ Kiv hvq| Gi d‡j wPi‡Pbv mvgvwRK iƒc cÖwZwbqZ cwiewZ©Z n‡”Q| Zvj wgwj‡q Pj‡Q 

hy‡Mi mv‡_| Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j mgv‡Ri cÖ‡Z¨KwU †ÿ‡Î D‡jøL‡hvM¨ cwieZ©b 

mvwaZ n‡q‡Q| e¨emv-evwYR¨, †hvMv‡hvM, wkÿv, wPwKrmv, wkí, ms¯‥…wZ, Awdm-Av`vjZ, wkí-

KviLvbv BZ¨vw` cÖwZwU †kÖwY-†ckvi gvbyl Z_¨ I †hvMv‡hvM cÖhyw³i †mev MÖnY K‡i wbR wbR Ae¯ vb 

Av‡iv DbœZ Ges MwZkxj Ki‡Q| mgv‡R Z_¨ I †hvMv‡hvM cÖhyw³i cÖfve¸‡jv wb‡gœ we Í̄vwiZ 

Av‡jvPbv Kiv n‡jv−  

†hvMv‡hv‡Mi MwZ e„w× K‡i‡Q| Av‡M †Kv‡bv msev` GK  ̄vb †_‡K Ab¨  ̄v‡b †cÖiY Ki‡Z A‡bK mgq 

jvMZ wKš‧ eZ©gv‡b B›Uvi‡b‡Ui gva¨‡g †h †Kv‡bv msev` gyn~‡Z©i g‡a¨B GK eÜzi wbKU †_‡K Ab¨ 

eÜzi wbKU ev e¨emvwqi Kv‡Q †cu․Qv‡bv hvq| G‡Z mgq euv‡P|  

B›Uvi‡bU e¨envi Kiv Ab¨vb¨ †hvMv‡hvM gva¨‡gi Zzjbvq LiP A‡bK Kg| KviY G‡Z †Kv‡bv gvwmK 

mvwf©m PvR© w`‡Z nq bv| Bnv e¨enviKvix‡K cÖPzi cwigvY †WUv A¨v‡·m Kivi my‡hvM †`q †mB 

Zzjbvq LiP AZ¨waK Kg| Kw¤úDUv‡ii GKwU •ewkó¨ n‡”Q wbf©i‡hvM¨Zv| B›Uvi‡b‡Ui gva¨‡g 

†Kv‡bv  ̄vb †_‡K †h †Kv‡bv mgq Z_¨ †ei Ki‡Z cvwi| †hvMv‡hv‡Mi GUv n‡”Q GKwU mnR c×wZ| 

Z‡e Kw¤úDUv‡i †WUv BbcyU †`q gvbyl, myZivs gvbyl fzj †WUv BbcyU w`‡j fzj Z_¨ cvIqvi m¤¢vebv 

_v‡K| Z_¨ I †hvMv‡hvM cÖhyw³i d‡j c„w_exi mK‡ji mv‡_ Áv‡bi Av`vb-cÖ`vb Kiv hvq| Bnv 

GKwU mxgvbvnxb Z_¨ mvwf©m|   

Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j mgvR ïayB †h myweav cv‡”Q Zv bq AmyweavI i‡q‡Q| †hgb- 

cÖZviYv, cwiPq †Mvcb/ Pzwi, c‡b©vMÖvwd, n¨vwKs BZ¨vw`| AwaK gvÎvq Kw¤úDUvi e¨envi Ges mwVK 

c×wZ‡Z e¨envi bv Kivi Kvi‡Y wKQz ¯̂v  ̄¨ mgm¨vI †`Lv w`‡Z cv‡i| w
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e¨emv-evwY‡R¨  Z_¨ I †hvMv‡hvM cÖhyw³i cÖ‡qvM: 

Z_¨ I †hvMv‡hvM cÖhyw³i e¨vcK e¨envi e¨ZxZ AvaywbK e¨emv I Avg`vwb-ißvwb‡Z Dbœqb m¤¢e bq| 

Z_¨ I †hvMv‡hvM cÖhyw³ Qvov AvRKvj e¨vsK, exgv, †µwWU †Kv¤úvwb, cwienb Ges DbœZ we‡k¦i 

mvaviY †KbvKvUvmn A‡bK Kg©KvÐ APj| e¨emv-evwY‡R¨ Z_¨ I †hvMv‡hvM cÖhyw³i e¨vcK e¨envi 

n‡”Q| e¨emv-evwY‡R¨i Rb¨ mn‡R Kg mg‡q msev` Av`vb-cÖ`vb I †hvMv‡hvM, B-†gBj, I‡qe mvBU 

Ges B›Uvi‡bU evwYwR¨K †hvMv‡hvMmn me iKg †hvMv‡hv‡Mi AvaywbK gva¨g| we‡k¦i cÖvq mKj 

†`‡ki g‡a¨ B›Uvi‡b‡Ui gva¨‡g e¨w³ wKsev cÖwZôv‡bi g‡a¨ †jb‡`b‡K B-Kgvm© e‡j| B›Uvi‡b‡Ui 

gva¨‡g cY¨ I †mev weµ‡qi welqwU mK‡ji `„wó me‡P‡q †ewk AvKl©Y K‡i‡Q| Gi gva¨‡g ïay †h 

cY¨ µq-weµq n‡”Q Zv bq, wewfbœ ai‡bi †mevI B›Uvi‡b‡Ui gva¨‡g cvIqv hvq| B-e¨vswKs Gi 

gva¨‡g Avgiv e¨vs‡K bv wM‡q wbw`©ó wnmv‡e UvKv  ̄vbvšÍi Ki‡Z cvwi| †ewki fvM e¨vsKB GLb 

GwUGg ey_ Gi gva¨‡g UvKv D‡Ëvjb I Rgv`v‡bi myweav w`‡”Q| Gi d‡j AwZ mn‡R Kg Li‡P Ges 

Kg mg‡q UvKv D‡Ëvjb I Rgv †`qv hvq| 
 

wkÿv‡ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³i cÖ‡qvM: 
 

wkÿv‡ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi D‡jøL Kivi g‡Zv| GLb B”Qv Ki‡j †KD evsjv‡`‡k e‡m 

Av‡gwiKvi †Kv‡bv jvB‡eªwi †_‡K eB co‡Z cv‡ib| 

AvRKvj c„w_exi wewfbœ †`‡ki †miv wek¦we`¨vj‡qi 

jvB‡eªwi wKsev M‡elYv Kg© mv‡_ mv‡_ B›Uvi‡b‡U cÖKvk 

Kiv n‡”Q| d‡j c„w_exi †h †Kv‡bv †`‡ki gvbyl Zv‡`i 

cÖ‡qvRbxq Z_¨ msMÖn Ki‡Z cvi‡Q| AvRKvj wkÿv_x©‡K 

wkÿv †`qvi Rb¨ Kw¤úDUvi Ges cÖ‡R±i e¨envi Kiv 

nq| cÖ‡Z¨K †kÖwYi Dc‡hvMx K‡i wWwRUvj K‡›U›U •Zwi 

Kiv nq| hy³ Kiv nq my›`i, AvKl©Yxq wPÎ Ges eY©bv| 

Gi d‡j wkÿv_x©iv mn‡R cv‡Vi welqe ‧̄ eyS‡Z Gis 

AvqË Ki‡Z cv‡i| Z_¨ I †hvMv‡hvM cÖhyw³i  

e¨env‡ii d‡j bv ey‡S eB †`‡L ïay gyL  ̄ Kivi w`b 

†kl n‡q †M‡Q | ZvQvov wkÿKiv K¬vm ïiæi Av‡MB †jKPvi wkU AbjvB‡b QvÎ-QvÎx‡`i w`‡q w`‡Z 

cv‡ib| Gi d‡j wkÿv_©xiv Av‡M †_‡KB cÖ ‧̄wZ wb‡Z cv‡ib| wewfbœ †`‡ki cvV¨µg ch©v‡jvPbv K‡i 

mg‡qvc‡hvMx Ges DbœZ gv‡bi cvV¨µg •Zwi Ki‡Z cv‡i| Ávb AR©b GLb Avi †kªwYKÿ I 

wkÿ‡Ki g‡a¨ mxgve× †bB| eZ©gv‡b Distance learning Gi mvnv‡h¨ N‡i e‡m cov GgbwK wWwMÖ 

†bqvI m¤¢e| wkÿv‡ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³ wecøe G‡b‡Q|  

eZ©gv‡b gvwëwgwWqv wmwW I B›Uvi‡bU e¨env‡ii gva¨‡g †h‡Kv‡bv welq m¤^‡Ü QvÎ-QvÎxiv Rvb‡Z 

cv‡i| A‡bK †ÿ‡Î wkÿKiv QvÎ‡`i wewfbœ I‡qe mvB‡Ui bvg I wVKvbv w`‡q †`b| Gi d‡j Zv‡`i 

we‡kølY `ÿZv I mgm¨v mgvav‡b Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii Af¨vm e„w× cvq hv eZ©gvb we‡k¦ 

Áv‡bi cÖavb fvÐvi wnmv‡e we‡ewPZ| wewfbœ cixÿvi DËicÎ g~j¨vq‡bi Rb¨ Z_¨ I †hvMv‡hvM 

cÖhyw³i e¨envi D‡jøL Kivi g‡Zv| cÖkœ-DËi Gi gva¨‡g wewfbœ cixÿvi g~j¨vqb Kiv n‡q _v‡K| 

eZ©gv‡b Kw¤úDUv‡ii gva¨‡g wewfbœ cixÿv (†hgb: GmGmwm I GBPGmwm) LvZv g~j¨vqb K‡i Ges 

djvdj cÖ`vb K‡i _v‡K| eZ©gv‡b wewfbœ cixÿvi djvdj B›Uvi‡b‡Ui gva¨‡g cÖKvk Kiv nq|  
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Awdm-Av`vj‡Z Z_¨ I †hvMv‡hvM cÖhyw³i cÖ‡qvM: 
 

Awdm Av`vj‡Z Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi D‡jøL Kivi g‡Zv| Awd‡m †hLv‡b Av‡M cÖPzi 

cwigv‡Y KvMRcÎ Í̄~c †`qv _vKZ AvR †mLv‡b 

KvMRcÎ †`Lv hvq bv ej‡jB P‡j| GZme 

dvB‡ji cwie‡Z© i‡q‡Q GKwU gvÎ Kw¤úDUvi 

Ges GKwU B›Uvi‡bU ms‡hvM| Kw¤úDUv‡iB 

msiwÿZ Av‡Q Awd‡mi mKj Kg©KZ©v‡`i 

cÖ‡qvRbxq Z_¨| Kw¤úDUv‡ii gva¨‡gB Kiv nq 

†eZb, cvIbv BZ¨vw`i wnmve| `ß‡i `ß‡i 

dvBj wb‡q wcqb‡`i †`․oSvc †Pv‡L c‡o bv, 

KviY B-†gB‡ji gva¨‡gB G KvR¸‡jv †m‡i 

†bqv nq| wePviK Z_¨ I †hvMv‡hvM cÖhyw³i 

gva¨‡g wePvi cÖv_x©‡`i mvÿ¨ MÖnY Ki‡Z cv‡ib| 

wePvi cÖv_©xiv AbjvB‡b mvaviY Wv‡qwi Ges wePvi `v‡qi Ki‡Z cv‡ib| mvaviY RbMY Z_¨ I 

†hvMv‡hvM cÖhyw³i gva¨‡g †`‡ki cÖPwjZ AvBb m¤ú‡K© Rvb‡Z cvi‡e| d‡j Zviv AvB‡bi cÖwZ 

kª×vkxj n‡eb| mvaviY gvbyl AvBb gvb¨ Ki‡Z Drmvnx n‡eb| miKvi Z_¨ I †hvMv‡hvM cÖhyw³i 

gva¨‡g †`‡ki mKj AvBb‡K webvg~‡j¨ RbM‡Yi Rb¨ AbjvB‡b cÖKvk Ki‡Z cv‡i| wePv‡ii mv‡_ 

mswkøó mKj Kvh©µg Z_¨ I †hvMv‡hvM cÖhyw³i Kj¨v‡Y mgwš^Zfv‡e Kiv m¤¢e| Z_¨ I †hvMv‡hvM 

cÖhyw³i cÖ‡qv‡M Av`vjZ Z_v wePvi e¨e  ̄vi mKj Kvh©µg mgwš^Zfv‡e KivB n‡jv B-†KvU©| we‡k¦i 

wewfbœ  ̄v‡b B-†KvU© Pvjy n‡q‡Q Ges mvdj¨RbKfv‡e KvR Ki‡Q| 
 

weÁvb, wPwKrmvq Z_¨ I †hvMv‡hvM cÖhyw³i cÖ‡qvM: 
 

c~‡e© †Kv‡bv GKRb weÁvbx †Kv‡bv M‡elYv Kvh© Amgvß †i‡L gviv †M‡j A_ev Ab¨ †Kv‡bv Kvi‡Y 

Pvwj‡q †h‡Z bv cvi‡j, M‡elYv KvRwU †mLv‡bB mgvß n‡q †hZ †Kv‡bv djvdj Qvov| nq‡Zv 

cieZx©‡Z Avevi †Kv‡bv weÁvbx H GKB wel‡qi 

Dci M‡elYv ïiæ Ki‡Qb| A_ev GgbI †`Lv 

hvq †h, GKB wel‡qi Dci c„w_exi wewfbœ †`‡k 

GK‡hv‡M c¨vivjvjfv‡e M‡elYv K‡i, KviY 

weÁvbxiv wb‡R‡`i g‡a¨ †Kv‡bv cÖKvi †hvMv‡hvM 

Ki‡Z cvi‡Zb bv ev my‡hvM wQj bv| GKRb 

Ab¨R‡bi M‡elYvi AMÖMwZ ev djvdj m¤ú‡K© 

Rvb‡Z cvi‡Zb bv| weÁv‡bi µgweKv‡ki avivq 

Z_¨ cÖhyw³i •ecøweK cwieZ©b m~wPZ n‡q‡Q| 

weÁv‡bi wewfbœ M‡elYv Kg© bZzbfv‡e cÖKvwkZ 

nIqvi d‡j †Uwj‡dvb, †Uwjwfkb, B-†gBj, B›Uvi‡bU BZ¨vw`i gva¨‡g mviv we‡k¦ Qwo‡q co‡Q Ges 
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M‡elYv Kg© DË‡ivËi mg„w× jvf Ki‡Q| d‡j weÁvb mvg‡bi w`‡K GwM‡q Pj‡Q i‡K‡Ui MwZ‡Z| 

weÁvb wbZ¨-bZzb m¤¢vebv wb‡q Avgv‡`i Øv‡i nvwRi n‡”Q| wPwKrmv †ÿ‡Î Z_¨ cÖhyw³i e¨vcK 

e¨env‡ii d‡j gvby‡li Mo Avqy e„w× cv‡”Q| AvR N‡i e‡m Z_¨ cÖhyw³i Kj¨v‡Y wPwKsmv †mev cvIqv 

m¤¢e n‡”Q| bZzb bZzb Jl‡ai D™¢veb Ges †ivM wbivg‡qi me©‡kl c×wZ AvR mevB †R‡b hv‡”Qb| 

†ivMxiv N‡i e‡m we‡k¦i wewfbœ †`‡ki DbœZ nvmcvZv‡ji Wv³vi‡`i mv‡_ wfwWI Kbdv‡iwÝs Gi 

gva¨‡g mivmwi K_v ej‡Z cv‡ib Ges civgk© wb‡Z cv‡ib| wewfbœ c¨v_jwRK cixÿvi wi‡cvU© 

B›Uvi‡b‡Ui ga¨‡g `~i †`‡k _vKv Wv³vi‡K †`Lv‡Z cv‡ib| eZ©gv‡b Avgv‡`i †`‡kI †Uwj‡gwWwmb 

c×wZ cÖPwjZ i‡q‡Q| Gi d‡j ỳM©g GjvKv †_‡KI RbMY †Uwj‡dv‡bi gva¨‡g wPwKrmv †mev †c‡q _v‡K| 

wkí-mvwn‡Z¨ Ges we‡bv`‡b Z_¨ I †hvMv‡hvM cÖhyw³: 

mviv we‡k¦i wUwf P¨v‡b‡ji Abyôvb AvR N‡i e‡m Dc‡fvM Kiv hvq| wewfbœ ai‡bi w_ªwW †Mg Ges 

Gwb‡g‡UW wewfbœ wm‡bgv we‡bv`‡b bZzb gvÎv †hvM K‡i‡Q| wWwRUvj cÖ‡RKk‡bi d‡j `k©K wm‡bgv, 

bvUK I HwZnvwmK eY©bv Avb‡›`i mv‡_ Dc‡fvM Ki‡Z cv‡i| Z_¨ cÖhyw³i Kj¨v‡Y AvR wkí 

mvwn‡Z¨i e¨vcK cÖmvi n‡”Q Ges cÖKvkbvi †ÿ‡Î hy³ n‡”Q DË‡ivËi mg„w×| mvwnZ¨ I wkí K‡g©i 

djvdj AvR gyn~‡Z© mviv we‡k¦ Qwo‡q co‡Q Ges gvby‡li Kj¨v‡Y †mme Kg© Ae`vb †i‡L hv‡”Q| 

we‡bv`‡bi K_v‡Zv ejvB evûj¨| Z_¨ cÖhyw³i Kj¨v‡Y mviv wek¦ AvR Avgv‡`i nv‡Zi gy‡Vvq| d‡j 

Z_¨ cÖhyw³ Avgv‡`i we‡bv`‡bi mKj Pvwn`v‡K c~iY K‡i hv‡”Q| 

K…wl‡ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³i cÖ‡qvM 

Avgv‡`i †`k K…wl cÖavb †`k| G‡`‡ki 80% †jvK K…wl KvR K‡i RxweKv wbe©vn K‡i| K…wl wk‡íi 

DbœwZi mv‡_ mviv †`‡ki DbœwZ wbf©i K‡i| Avi 

GB K…wli Dbœq‡b Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi 

D‡jøL Kivi g‡Zv| AvR-Kvj Rwgi gvwU cixÿv-

wbixÿv K‡i gvwUi wewfbœ Dcv`v‡bi Dcw  ̄wZi Dci 

wfwË K‡i wba©viY Ki‡Z cv‡ib, †Kv‡bv gvwU‡Z 

†Kv‡bv dmj fv‡jv Drcv`b n‡e| Z_¨ cÖhyw³i 

e‡`․j‡Z wewfbœ dm‡ji Drcv`b †K․kj K…lKiv 

Rvb‡Z cv‡i, c~‡e© Zviv ïay AwfÁZvi Av‡jv‡K 

Pvlvev` KiZ| †ivM evjvBi AvµgY †_‡K iÿvi 

Rb¨ Kvh©Kix Jla, c¨v‡KwRs e¨e  ̄v, evRviRvZKiY BZ¨vw`i Rb¨ cÖ‡qvRbxq Ávb eZ©gv‡b Z_¨ I 

†hvMv‡hvM cÖhyw³i gva¨‡g †c‡q _v‡K|  

AbjvBb K…wl evRviI Pvjy n‡q‡Q-hvi d‡j K…lKiv mn‡R †ewk `v‡g K…wlcY¨ evRviRvZ Ki‡Z 

cv‡i| K…lKiv MÖv‡g †_‡KB gyn~‡Z©i g‡a¨ eo eo kn‡ii cvBKvwi evRv‡ii `vg Rvb‡Z cv‡i| d‡j 

Kg `v‡g dmj wewµ K‡i †jvKmvb w`‡Z nq bv| weÁvb I cÖhyw³i wewfbœ M‡elYv I cÖ‡qv‡Mi d‡j 

†R‡bwUK BwÄwbqvwis Gi gva¨‡g DbœZ, AwaK djbkxj, cÖwZK~j cwi‡e‡k mnbkxj Lv`¨km¨ Avwe®‥vi 

Ki‡Q hv K…wl‡Z •ecøweK cwieZ©b G‡b‡Q|  
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Z_¨ I †hvMv‡hvM cÖhyw³i d‡j Avgv‡`i mgv‡R wKQz †bwZevPK cÖfve jÿ¨ Kiv hvq: 

Z_¨ I †hvMv‡hvM cÖhyw³i cÖmv‡ii d‡j mn‡R gvbyl cÖZviYv Ki‡Z I wg_¨v ejv †e‡o †M‡Q| †hgb- 

Avgiv cÖvqB †gvevBj †dv‡b wb‡Ri Ae¯ vb m¤ú‡K© wg_¨v ej‡Z †`wL| ZvQvov B›Uvi‡b‡U A‡bK 

wg_¨v cÖ‡jvfb †`wL‡q Rbmvavi‡Yi mv‡_ cÖZviYv K‡i| ZvQvov A‡b‡K wb‡Ri cwiPq †Mvcb †i‡L 

wewfbœ ai‡bi Kvh©Kjvc Pvwj‡q _v‡K| c‡b©vMÖvwdi Kivj _vevq †`‡ki hye mgvR‡K aŸs‡mi w`‡K 

†V‡j w`‡”Q, Gi d‡j GjvKvi hye mgv‡Ri •bwZK öjb N‡U| ZvQvov n¨vwKs‡qi gva¨‡g A‡b¨i 

¸iæZ¡c~Y© Z_¨ Pzwi Kivi cÖeYZv †`Lv hvq| ZvQvov wkï-wK‡kviiv wewfbœ cÖKvi †Mgm-G Avm³ n‡q 

cÖPzi mgq bó K‡i| G‡Z Zv‡`i †jLvcovi ÿwZ nq| Gw`‡K Kw¤úDUv‡i gvÎvwZwi³ KvR Kivi 

d‡j wewfbœ kvixwiK mgm¨v †`Lv †`q| 

1.6   Z_¨ I †hvMv‡hvM cÖhyw³ Ges A_©‣bwZK Dbœqb  

        ICT and Economical Development 
 

eZ©gvb hyM wek¦vq‡bi hyM, Avi G wek¦vq‡b me‡P‡q eo f~wgKv cvjb Ki‡Q Z_¨ I †hvMv‡hvM cÖhyw³| 

†Kv‡bv †`‡ki A_©‣bwZK Dbœq‡b Z_¨ †hvMv‡hvM cÖhyw³ Lye ¸iæZ¡c~Y© f~wgKv cvjb K‡i| AvBwmwU 

Ges A_©‣bwZK Dbœqb ci¯ú‡ii g‡a¨ Mfxi m¤úK© i‡q‡Q| AvBwmwU evRviRvZKiY, M‡elYv Ges 

ci¯ú‡ii g‡a¨ Mfxi m¤úK© i‡q‡Q| AvBwmwU c„w_exi wewfbœ †`‡k bZzb bZzb evRvi aivi Rb¨ Db¥y³ 

K‡i w`‡q‡Q †h †Kv‡bv †Kv¤úvwb ev AM©vbvB‡Rk‡bi Rb¨ †hgb-Av‡gwiKvi GKwU †Kv¤úvwb I‡qe 

mvB‡Ui gva¨‡g Zv‡`i c‡Y¨i mKj Z_¨ wjwce× Ki‡Z cv‡i| c„w_exi wewfbœ cÖv‡šÍ Ae¯ vbiZ 

AvMÖnxiv H †cÖvWv± m¤ú‡K© Rvb‡Z cv‡i, Qwe †`L‡Z, †Kv‡bv wel‡q Av‡jvPbvi cÖ‡qvRb n‡j Zv 

Ki‡Z cv‡i Ges Ggb wK we‡k¦i wewfbœ  ̄v‡b e‡m cY¨ AW©vi †`qv hvq| Dc‡ii Av‡jvPbvi mKj 

wKQzB m¤¢e Z_¨ †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j| AvBwmwU †Kv‡bv †`‡ki A_©‣bwZK Dbœq‡b myweav 

cÖ`vbKvixi f~wgKv cvjb K‡i| wkÿv n‡”Q †h‡Kv‡bv †`‡k Dbœq‡bi eo nvwZqvi| ZvB A‡bK †`k 

G‡ÿ‡Î wewb‡qvM Ki‡Q| AvBwmwU Ges A_©‣bwZK Dbœq‡bi g‡a¨ GKwU †hvMm~Î i‡q‡Q †mLv‡b 

c„w_exi Ab¨vb¨ †`‡ki QvÎ‡`i AvK…ó Kiv hvq| 

evsjv‡`‡ki A_©bxwZ‡Z Z_¨ I †hvMv‡hvM cÖhyw³: 

evsjv‡`k K…wlcÖavb †`k| G‡`‡ki kZKiv Avwk Rb †jvK K…wl KvR K‡i _v‡K| myZivs K…wl‡ÿ‡Îi 

Dbœqb n‡j Avgv‡`i †`‡k A_©‣bwZK Dbœq‡b A‡bK AMÖMwZ mvwaZ n‡e| Avgv‡`i †`‡k K…wl Ges 

K…l‡Ki Dbœq‡b Z_¨ I †hvMv‡hvM cÖhyw³ wewfbœfv‡e mvnvh¨ Ki‡Q| evsjv‡`k miKvi Z_¨ I 

†hvMv‡hvM cÖhyw³‡K `wi`ª we‡gvP‡bi nvwZqvi wn‡m‡e †`L‡Q| AvBwmwUi gva¨‡g K…wl Ges MÖvgxY 

A_©bxwZi Dbœqb m¤¢e| wewfbœ ai‡bi †Uwjwfkb I †iwWI Abyôvb (†hgb-ü`‡q gvwU I gvbyl, K…wl 

w`evwbwk, gvwUi Uv‡b BZ¨vw`) K…lK‡`i K…wl dmj, Pvl c×wZ, evRviRvZKiY cÖf„wZ m¤ú‡K© Abyôvb 

cÖPvi K‡i Ges K…lK‡`i wewfbœ cÖ‡kœi DËi w`‡q _v‡K| BDwbqb Z_¨‡mev †K›`ª, hvi g‡a¨ MÖvgxY 

Rb‡Mvôx Zv‡`i cÖ‡qvRbxq Z_¨‡mev †c‡q _v‡K, K…wlcY¨ msµvšÍ I‡qe mvBU †_‡K K…lKiv Zv‡`i 

cÖ‡qvRbxq civgk© †c‡Z cv‡i Ges dm‡ji †ivM cÖwZ‡iva c×wZ, DbœZ RvZ wbe©vPb BZ¨vw` m¤ú‡K© 

Z_¨ jvf Ki‡Z cv‡ib| Gi d‡j K…lK AwaK dmj Drcbœ Ki‡Z cv‡i Gi d‡j K…wl Ges K…lK 

A_©‣bwZKfv‡e jvfevb nq|    w
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AvRKvj Kw¤úDUv‡ii cÖ‡qvRbxq †jLv‡jwLi KvR Ges cÖwkÿ‡Yi Rb¨ Z_¨‡mev cÖ`v‡bi Rb¨ 

wewfbœ †K›`ª M‡o D‡V‡Q Ges d‡j †eKvi‡`i Kg©ms¯ vb Ges Ab¨‡`i `ÿ Kgx© wn‡m‡e M‡o 

†Zvjv m¤¢e| wb‡R AvZ¥Kg©ms¯ vb K‡i A_©‣bwZKfv‡e jvfevb nb| A`ÿ‡`i cÖwkÿ‡Yi 

gva¨‡g `ÿ Kgx© •Zwii d‡j Avgiv we‡`‡k AvBwU‡Z `ÿ Rbkw³ ißvwb K‡i •e‡`wkK g y`ªv 

AR©b Ki‡Z cvwi hv A_©‣bwZKfv‡e †`k‡K mg„× K‡i| eZ©gv‡b Avgv‡`i †`‡k-we‡`‡k Kg© 

ms¯ v‡bi Rb¨ †iwR‡÷ªk‡bi KvR BDwbqb Z_¨‡mev †K›`ª †_‡K Kiv hvq| Gi d‡j MÖv‡gi 

†jvKRb we‡kl K‡i Aa©wkwÿZ/ AwkwÿZ †jvKRb Z_¨ I †hvMv‡hvM cÖhyw³i †mev wb‡q 

we‡`‡k Kg©ms¯ v‡bi cÖwµqv Ki‡Z cv‡i Ges we‡`‡k wM‡q A_© DcvR©b K‡i †`‡ki 

A_©bxwZ‡Z ¸iæZ¡c~Y© f~wgKv cvjb K‡i| 

Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii gva¨‡g AvRKvj B›Uvi‡b‡Ui gva¨‡g wewfbœ cÖKvi BDwUwjwU wej 

GgbwK AvqKi wiUvb© `vwLj Ges K‡ii UvKv cwi‡kva Kiv hvq| GB c×wZ AZ¨šÍ mnR weavq 

RbmvaviY AvqKi w`‡Z Drmvnx nq Ges Gi d‡j cÖPzi ivR¯̂ Av`vq nq RvZxq A_©bxwZ‡Z ¸iæZ¡c~Y© 

f~wgKv cvjb K‡i| 

Z_¨ I †hvMv‡hvM cÖhyw³ e¨env‡ii d‡j e¨vswKs Lv‡Z Avg~j cwieZ©b n‡q‡Q, e¨vsK GLb mvaviY 

†PK eB‡qi cwie‡Z© GgAvBwm Avi (MICR) †PK e¨envi K‡i| Gi d‡j wbKvk N‡ii KvR AwZ 

Aí mg‡qi g‡a¨ n‡q _v‡K| ZvQvovI we‡`k †`‡k UvKv cvVv‡bvi †ÿ‡ÎI c~‡e©i g¨vbyqvj c×wZi 

cwie‡Z© B‡jKUªwb· dvÛ UªvÝdvi c×wZ‡Z UvKv cvVv‡bv nq| d‡j dvÛ  ̄vbvšÍi AwZ `ªæZ nq hv 

Avgv‡`i A_©bxwZ DbœwZ Z¡ivwš^Z K‡i| 

 

 

Abykxjbx 
 

m„Rbkxj cÖkœ: 

 

1|  evsjv‡`‡ki AvqZb †ewk eo bq wKš‧ Gi RbmsL¨v w`b w`b e„w× cv‡”Q| G wekvj Rb‡Mvwôi 

Lv‡`¨i Pvwn`v c~i‡Y wngwkg Lv‡”Q KZ©„cÿ| weÁvbxiv Lv`¨k‡m¨i Drcv`b e„w× Ges cÖwZKzj 

cwi‡e‡k djbkxj RvZ D™¢ve‡bi †Póv Ki‡Q| 

 K.  µv‡qvmvR©vwi †Kv‡bv †iv‡Mi wPwKrmvq e¨eüZ nq? 

 L.  †R‡bwUK BwÄwbqvwis Kx? 

 M.  weÁvbxiv †Kv‡bv c×wZ‡Z k‡m¨i Drcv`b e„w× Ges cÖwZKzj cwi‡e‡k djbkxj RvZ D™¢veb 

Ki‡Z cv‡i Zv eY©bv Ki| 

 N.  †R‡bwUK BwÄwbqvwis Gi d‡j wewfbœ djg~j, kvKmwâ Zvi Avw` •ewkó¨ nviv‡”Q−e¨vL¨v Ki| w
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2| iwng wgqv GKRb K…lK| wZwb Zvi wb‡Ri Rwg‡Z dmj Drcv`b K‡i cwiev‡ii LiP 

†gUvq| wKš‧ G eQi Zvi Rwg‡Z fvj dmj Drcbœ nqwb ZvB wZwb _vbv K…wl cwi`k©‡Ki 

wbKU civg‡k©i Rb¨ †M‡jb| cwi`k©K mv‡ne Zvi Rwgi gvwU cixÿv Ki‡Z Ges evRvi `i 

hvPvB K‡i Drcbœ dmj weµ‡qi civgk© †`b|   

    

 K.   †dmeyK wK? 

 L.    iwng wgqv wKfv‡e dm‡ji evRvi `i m¤ú‡K© Rvb‡Z cvi‡e? 

 M.    gvwU cixÿv K‡i wKfv‡e •Re mv‡ii e¨envi Kgv‡bv hvq? eY©bv Ki|  

 N.    K…wl‡ÿ‡Î Z_¨ I †hvMv‡hvM cÖhyw³i e¨envi−e¨vL¨v Ki|  

 

eûwbe©vPwb cÖkœ: 

 

1|  wb‡Pi †Kv‡bvwUi Kvi‡Y c„w_ex A‡bK †QvU n‡q Avm‡Q-   

 K. B›Uvi‡bU      L. †RU wegvb Avwe®‥vi     

 M. mycvi Kw¤úDUvi Avwe®‥vi     N. AvšÍR©vwZK nvBI‡q •Zwi 

wb‡Pi Aby‡”Q`wU co Ges 2 I 3bs cÖ‡kœi DËi `vI| 

Kwig mv‡ne evmvq GKv _v‡Kb| GKw`b Awdm †_‡K wd‡i †`‡Lb Zuvi N‡ii `iRv †Lvjv| N‡i 

Xz‡K †`‡Lb Avjgvwi, Kw¤úDUvi ZQbQ K‡i‡Q| Avjgvwi‡Z i‡³i wPý †`L‡Z †c‡jb| cywjk‡K 

Rvbv‡j , cywjk i³, Avjgvwi I Kw¤úDUv‡i †j‡M _vKv nv‡Zi Av½y‡ji Qvc msMÖn K‡i wb‡q 

†M‡jb| K‡qK w`‡bi g‡a¨B †Pvi aiv coj| 

2|  AbygwZ Qvov Kw¤úDUvi †bUIqv‡K© cÖ‡ek K‡i Kw¤úDUv‡ii wbqš¿Y wb‡q †bqv‡K Kx e‡j− 

 K.  ¯ú¨vwgs            L.  n¨vwKs     

 M.  mvBevi Pzwi       N.  †cøwRqvwiRg 

3|  †Kv‡bv c×wZ‡Z Av½y‡ji Qvc e¨envi K‡i cywjk Acivax ai‡Z mÿg n‡q‡Q−  

 K. †R‡bwUK BwÄwbqvwis     L.  ev‡qv‡gwUª·      

 M.  b¨v‡bv †UK‡bvjwR     N.  AvwU©wdwmqvj Bb‡Uwj‡RÝ 

4|  BDwbqb Z_¨ I †mev‡K›`ª MV‡bi d‡j−       

i. Kg©ms  ̄v‡bi m„wó n‡q‡Q| 

ii. RbM‡Yi †hvMv‡hvM LiP K‡g‡Q|  

iii. RbM‡Yi mgq AcPq †iva n‡q‡Q|               

wb‡Pi †Kv‡bvwU mwVK? 

K.   i     L.   i I  ii      M.  i I iii     N.   i, ii I iii       
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wØZxq Aa¨vq 

KwgDwb‡Kkb wm‡÷gm I †bUIqvwK©s 

COMMUNICATION SYSTEM & NETWORKING  
 

 
 

eZ©gvb hyM Z_¨ cÖhyw³i hyM| AvaywbK mf¨Zvi  µgweKv‡k Z_¨ cÖhyw³i cÖfve Acwimxg| Z_¨ 

cÖhyw³i Rb¨ cÖ‡qvRb †WUv KwgDwb‡Kkb, †Uwj‡dvb, †gvevBj, †Uwjwfkb Ges Kw¤úDUvi †bUIqvK© 

e¨e ’̄v| AvR wek¦e¨vcx  B›Uvi‡bU †hvMv‡hvM e¨e ’̄vi cÖPjb mf¨Zv‡K cÖwZwbqZ GwM‡q wb‡q hv‡”Q| 

eZ©gvb mg‡q KwgDwb‡Kkb ej‡Z Kw¤úDUvi †_‡K Kw¤úDUv‡ii †WUv ¯’vbvšÍi‡K †evSv‡bv nq| mviv 

wek¦ AvR gvby‡li nv‡Zi gy‡Vvq| gvbyl Z‡_¨i gnvmgy‡`ª Ae¯’vb Ki‡Z cvi‡Q| B›Uvi‡b‡Ui gva¨‡g 

gvbyl wek¦e¨vcx  DcvË I Z_¨ wewbgq Ki‡Z cvi‡Q| G DcvË I Z_¨ wewbgq Kivi Rb¨ 

KwgDwb‡Kkb wm‡÷g (e¨vÛ DB_, UªvÝwgkb †g_W, †gvW), †WUv KwgDwb‡Kkb gva¨g (†Kv-Gw·qvj 

K¨vej, UzB‡÷W †cqvi K¨vej AcwUK¨vj dvBevi), Iq¨vi‡jm KwgDwb‡Kkb wm‡÷g (eøyUz_, IqvB-

dvB, IqvB-g¨v·) †gvevBj †hvMv‡hvM, Kw¤úDUvi †bUIqvwK©s e¨e ’̄v I K¬vDW Kw¤úDwUs BZ¨vw` 

m¤ú‡K© Ávb jvf Kiv cÖ‡qvRb|        

 

 

 

 

 

 

 

G Aa¨vq cvV †k‡l wkÿv_x©iv− 
 

•  KwgDwb‡Kkb wm‡÷‡gi aviYv eY©bv Ki‡Z cvi‡e|  

•  †WUv KwgDwb‡Kk‡bi aviYv e¨vL¨v Ki‡Z cvi‡e| 

•  †WUv KwgDwb‡Kkb  cÖwµqv we‡kølY Ki‡Z cvi‡e|  

•  †WUv UªvÝwgkb †gv‡Wi †kªwYweb¨vm Ki‡Z cvi‡e| 

•  †WUv KwgDwb‡Kkb gva¨gmg~‡ni g‡a¨ Zzjbv Ki‡Z cvi‡e| 

•  †WUv KwgDwb‡Kk‡b AcwUK¨vj dvBev‡ii ¸iæZ¡ we‡kølY Ki‡Z cvi‡e| 

•  Iq¨vi‡jm KwgDwb‡Kk‡bi wewfbœ gva¨gmg~n wPwýZ Ki‡Z cvi‡e| 

•  wewfbœ cÖR‡b¥i †gvevBj †dv‡bi †WUv KwgDwb‡Kkb c×wZi g‡a¨ Zzjbv Ki‡Z cvi‡e| 

•  Z_¨ †hvMv‡hvM cÖhyw³i wewfbœ †ÿ‡Î Iq¨vi‡jm KwgDwb‡Kk‡bi cÖ‡qvRbxqZv g~j¨vqb Ki‡Z cvi‡e| 

•  †bUIqv‡K©i aviYv e¨vL¨v Ki‡Z cvi‡e| 

•  †bUIqv‡K©i ¸iæZ¡ we‡kølY  Ki‡Z cvi‡e|  

•  wewfbœ ai‡bi †bUIqv‡K©i Kvh©vewj we‡kølY Ki‡Z cvi‡e| 

•  †bUIqvK© U‡cvjwR e¨vL¨v  Ki‡Z cvi‡e| 

•  K¬vDW Kw¤úDwUs Gi aviYv e¨vL¨v Ki‡Z cvi‡e| 

• K¬vBW Kw¤úDwUs Gi myweav e¨vL¨v Ki‡Z cvi‡e|  
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2.1     KwgDwb‡Kkb wm‡÷‡gi cÖv_wgK aviYv  
     Primary Concept of Communication System  
 

KwgDwb‡Kkb k‡ãi A_© †hvMv‡hvM Ges wm‡÷g k‡ãi A_© c×wZ| A_©vr KwgDwb‡Kkb wm‡÷g 

k‡ãi A_© n‡”Q †hvMv‡hvM c×wZ| GK mg‡q gvbyl cvqivi cv‡q †eu‡a GK RvqMv †_‡K Ab¨ RvqMvq 

Z_¨ cvVvZ| †Nvovi Wv‡Ki cÖPjb wQj mf¨ RvwZMy‡jvi g‡a¨| GK RvqMv †_‡K Lei Av‡iK RvqMvq 

cvVv‡bvi Rb¨ ivbv‡ii e¨e¯’v Avgv‡`i †`‡k wKQzKvj c~e© ch©šÍ cÖPwjZ wQj| cieZ©x‡Z †UwjMÖvd 

c×wZi Avwe®‹vi Avgv‡`i wPšÍv-†PZbv‡K cÖfvweZ Kij| 1876 mv‡j Av‡jKRvÛvi MÖvnvg †ej KZ…©K 

•e`y¨wZK ms‡K‡Zi mvnv‡h¨ †Uwj‡dvb jvB‡bi gva¨‡g KÉ¯̂i †cÖi‡Yi c×wZ cÖ`k©‡bi NUbv †_‡K 

†WUv KwgDwb‡Kk‡bi bZzb w`MšÍ D‡b¥vwPZ nq| 1940 mv‡j W. RR© w÷weR cÖ_g Kw¤úDUvi †_‡K 

†UwjMÖvd jvB‡bi gva¨‡g wbDBqK© wmwU‡Z Aew ’̄Z †ej j¨ve‡iUwii K¨vjKz‡jU‡i †WUv †cÖiY K‡ib, 

ZLb D‡b¥vwPZ nq Z_¨ †cÖi‡Yi bZzb w`MšÍ| Zvi nvZ a‡i AvR wek¦e¨vcx  B›Uvi‡bU †hvMv‡hvM 

e¨e ’̄vi cÖPjb mf¨Zv‡K cÖwZwbqZ GwM‡q wb‡q hv‡”Q| eZ©gvb mg‡q KwgDwb‡Kkb ej‡Z Kw¤úDUvi 

†_‡K Kw¤úDUv‡ii †WUv ’̄vbvšÍi‡K †evSv‡bv nq| 1960 mv‡j me©cÖ_g GKwU †K› ª̀xq Kw¤úDUvi I 

`~ieZ©x Uvwg©bv‡ji g‡a¨ DcvË ’̄vbvšÍi cÖwµqvi cÖPjb kyiy nq| Gme Uvwg©bv‡j msiÿY I cÖ‡mwms-

Gi ÿgZv wQj bv| Gai‡bi c×wZ †UwjcÖ‡mwms bv‡g cwiwPZ| eZ©gvb hy‡M †WUv GKwU g~j¨evb 

m¤ú`| GKwU cÖwZôv‡bi DbœwZ, cÖwZôv‡bi Rb¨ ev¯ÍewfwËK wm×všÍ MÖnY, evB‡ii ª̀æZ cwieZ©bkxj 

RM‡Zi  mv‡_ cÖwZôv‡bi Af¨šÍixY cwi‡ekK ms‡hvM ’̄vcb BZ¨vw` wel‡q Z_¨ ev †WUv ¸iæZ¡c~Y© f~wgKv cvjb 

K‡i| 

2.1.1  †WUv KwgDwb‡Kkb (Data Communication) 
†Kv‡bv †WUv ev Z_¨‡K GK Kw¤úDUvi n‡Z Ab¨ Kw¤úDUvi wKsev GK wWfvBm n‡Z Ab¨ wWfvB‡m 

(†gvevBj, §̄vU‡dvb, cv‡m©vbvj wWwRUvj A¨vwmm‡U›U, wRwcGm †bwf‡MUi BZ¨vw`) wKsev GK ’̄vb n‡Z Ab¨ 

’̄v‡b wKsev GKR‡bi †WUv ev Z_¨‡K A‡b¨i wbKU ’̄vbvšÍ‡ii cÖwµqv‡K †WUv KwgDwb‡Kkb e‡j| GwU Ggb 

ai‡bi cÖwµqv hvi gva¨‡g GK ’̄vb n‡Z Ab¨ ’̄v‡b wbf©i‡hvM¨fv‡e †WUv ev Z_¨ mn‡R I ª̀~ZZg mg‡q 

Av`vb-cÖ`vb Kiv hvq|  
 

†WUv KwgDwb‡Kk‡bi Dcv`vb (Elements of Data Communication) 
†WUv KwgDwb‡Kkb cÖwµqvq GK ’̄vb n‡Z Ab¨ ’̄v‡b wbf©i‡hvM¨fv‡e †WUv ev Z_¨ Av`vb-cÖ`vb m¤¢e| 

†WUv KwgDwb‡Kk‡bi cuvPwU †gŠwjK Dcv`vb n‡jv−  
 

 

 K.  Drm (Source)                           L.  †cÖiK (Transmitter)    
 M.  gva¨g (Medium)                       N.  MÖvnK ev cÖvcK (Receiver) I  

 O.  MšÍe¨ (Destination) 

 

 

wPÎ-2.1: †WUv KwgDwb‡Kk‡bi mvaviY eøKwPÎ 

   

    Transmitter 
 

 

  Medium 
 

      

     Receiver 
  

     Destination 
 

  Source 
 

Mš—e¨ wm‡÷g UªvÝwgkb wm‡÷g 
 

Drm wm‡÷g 
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K.  Drm (Source): †WUv KwgDwb‡Kk‡bi †ÿ‡Î †hme wWfvBm n‡Z †WUv ev DcvË •Zwi Kiv nq 

Zv‡K Drm e‡j| †hgb- Kw¤úDUvi, †Uwj‡dvb BZ¨vw`|   

L.  †cÖiK (Transmitter): Drm †_‡K †WUv mivmwi †cÖiY Kiv hvq bv| Gi Rb¨ †cÖi‡Ki 

cÖ‡qvRb nq|  Drm †_‡K cÖvc‡Ki wbKU †WUv  cvVv‡bvi Rb¨ †h hš¿ e¨eüZ nq Zv‡K †cÖiK 

e‡j| †hgb-g‡Wg|  

M.  gva¨g (Medium): hvi gva¨‡g †WUv GK ’̄vb †_‡K Ab¨ ’̄v‡b A_ev GK Kw¤úDUvi †_‡K Ab¨ 

Kw¤úDUv‡i ’̄vbvšÍi Kiv nq Zv‡K †WUv cÖev‡ni evnK ev gva¨g ejv nq| †hgb-K¨vej, cvewjK 

†Uwj‡dvb jvBb, †iwWI I‡qf, gvB‡µvI‡qf, AcwUK¨vj dvBevi, m¨v‡UjvBU I g‡Wg BZ¨vw`|   

M.  MÖvnK ev cÖvcK (Receiver): †h h‡š¿i gva¨‡g †WUv MÖnY Kiv nq Zv‡K MÖvnK ev cÖvcK e‡j| 

MÖvnK ev cÖvcK wn‡m‡e g‡Wg e¨envi Kiv nq| MÖvnK Kw¤úDUv‡ii mv‡_ hy³ g‡Wg Kw¤úDUv‡ii 

A¨vbvjM ms‡KZ‡K wWwRUvj ms‡K‡Z cwiYZ K‡i|  

N.  MšÍe¨ (Destination): me©‡kl †h wWfvB‡m †WUvmg~n‡K cvVv‡bv nq Zv‡K MšÍe¨ e‡j| MšÍe¨ 

wn‡m‡e mvf©vi, cv‡m©vbvj Kw¤úDUvi BZ¨vw` e¨envi Kiv nq|   

†WUv KwgDwb‡Kkb e¨e ’̄v (Data Communication System) 
†WUv KwgDwb‡Kkb e¨e ’̄vq Kw¤úDUvi †_‡K Kw¤úDUv‡i A_ev Kw¤úUvi †_‡K Ab¨ †Kv‡bv wWfvB‡m 

†WUv ev Z‡_¨i Av`vb-cÖ`vb n‡Z cv‡i| G‡ÿ‡Î Kw¤úDUvi †WUvi Drm, g‡Wg †cÖiK, cvewjK 

†Uwj‡dvb jvBb gva¨g, g‡Wg cÖvcK Ges mvf©vi MšÍe¨ wn‡m‡e KvR Ki‡Q| †cÖiK n‡Z †h gva¨‡gi 

mvnv‡h¨ †WUv A_ev Z_¨ cªvc‡Ki Kv‡Q †cuŠQvq Zv‡K ejv nq gva¨g| †Uwj‡dvb jvBb, K¨vej BZ¨vw` 

G ai‡bi gva¨‡gi D`vniY| wb‡Pi wP‡Îi GKwU  mvaviY †WUv KwgDwb‡Kkb e¨e ’̄v †`Lv‡bv n‡jv− 

 

 

 

 

 

wPÎ-2.2: †WUv KwgDwb‡Kkb e¨e ’̄v 
 

†Uwj‡dvb jvB‡bi ga¨ w`‡q A¨vbvjM ms‡KZ (Analog Signal) Av`vb-cª`vb nq| Kw¤úDUv‡i 

cÖ‡mwms Kivi Rb¨ †WUv‡K wWwRUvj ms‡K‡Z (Digital Signal) iƒcvšÍi Kiv nq| Kv‡RB †WUv 

KwgDwb‡Kk‡bi Rb¨ wWwRUvj ms‡KZ‡K A¨vbvjM ms‡K‡Z Ges A¨vbvjM ms‡KZ‡K wWwRUvj 

ms‡K‡Z cwiYZ Kiv cÖ‡qvRb| 

†cÖiK Kw¤úDUv‡ii mv‡_ mshy³ g‡Wg (Modem) Kw¤úDUv‡i e¨eüZ wWwRUvj ms‡KZ‡K A¨vbvjM 

ms‡K‡Z iƒcvšÍwiZ K‡i †Uwj‡dvb jvB‡b †cÖiY K‡i| cÖvcK Kw¤úDUv‡ii mv‡_ mshy³ g‡Wg 

†Uwj‡dvb jvBb †_‡K cÖvß A¨vbvjM ms‡KZ‡K wWwRUvj ms‡K‡Z iƒcvšÍwiZ K‡i MÖvnK Kw¤úDUv‡i 

†cÖiY K‡i|  

Workstation Modem Public Telephone Network Server Modem 
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2.1.2   †WUv UªvÝwgkb w¯úW  (Data Transmission Speed)  
†Kv‡bv †WUv‡K GK Kw¤úDUvi n‡Z Ab¨ Kw¤úDUv‡i wKsev GK ’̄vb n‡Z Ab¨ ’̄v‡b †WUv ’̄vbvšÍ‡ii nvi‡K 

†WUv UªvÝwgkb w¯úW e‡j| G UªvÝwgkb w¯úW‡K  BandwidthI ejv nq| mvaviYZ Bit per Second 
(bps) G GB e¨vÛDB_ wnmve Kiv nq|  cÖwZ †m‡K‡Û †h cwigvY weU UªvÝwgU Kiv nq Zv‡K bps ev 

Bandwidth e‡j|  

†WUv UªvÝdvi MwZi Dci wfwË K‡i KwgDwb‡Kkb MwZ‡K wZbfv‡M fvM Kiv nq| h_v: 

 1.  b¨v‡iv e¨vÛ (Narrow Band) 
 2.  f‡qm e¨vÛ (Voice Band) 
 3.  eªW e¨vÛ (Broad Band) 
1.  b¨v‡iv e¨vÛ (Narrow Band): b¨v‡iv e¨v‡Ûi gva¨‡g †WUv ’̄vbvšÍ‡ii MwZ me‡P‡q Kg| †h 

e¨v‡Û †WUv PjvP‡ji MwZ 45 bps  †_‡K 300 bps ch©šÍ n‡q  _v‡K  Zv‡K b¨v‡iv e¨vÛ ev 

mve-f‡qR e¨vÛ e‡j| mvaviYZ axiMwZi †WUv ’̄vbvšÍ‡ii †ÿ‡Î G e¨vÛ e¨envi Kiv nq| 

†UwjMÖvwd‡Z Zv‡ii e¨envi †ewk nIqvq †WUv ’̄vbvšÍ‡ii MwZ Kg| †hgb-†UwjMÖvd|   

2.  f‡qm e¨vÛ (Voice Band): G e¨v‡Ûi †WUv UªvÝwgkb nvi 9600 bps ch©šÍ n‡q _v‡K| 

GwU mvaviYZ j¨vÛ †Uwj‡dv‡b †ewk e¨envi Kiv nq| Z‡e Kw¤úDUvi †WUv KwgDwb‡Kk‡b 

Kw¤úDUvi †_‡K wcÖ›Uv‡i †WUv ¯’vbvšÍ‡ii †ÿ‡Î wKsev KvW© wiWvi †_‡K Kw¤úDUv‡i †WUv 

¯’vbvšÍ‡ii †ÿ‡Î G Band Width e¨envi Kiv nq|  

3.  eªW e¨vÛ (Broad Band): GwU D”P MwZm¤úbœ Bandwidth- hvi †WUv UªvÝwgkb nvi 1  

†gMv bps n‡Z AwZ D”PMwZ ch©šÍ n‡q _v‡K| Broad Band mvaviYZ †Kv-Gw·qvj K¨vej I 

AcwUK¨vj dvBevi †WUv ’̄vbvšÍ‡i e¨envi Kiv nq| ZvQvov WiMax, m¨v‡UjvBU KwgDwb‡Kkb 

Ges gvB‡µvI‡qf KwgDwb‡Kkb cÖf„wZ †ÿ‡ÎI GwU e¨eüZ nq| 

2.1.3   †WUv UªvÝwgkb c×wZ (Method of Data Transmission) 
 

Kw¤úDUvi †_‡K Kw¤úDUv‡i †WUv ’̄vbvšÍi nq wmMb¨vj we‡Ui gva¨‡g| GK Kw¤úDUvi †_‡K Ab¨ 

Kw¤úDUv‡i †WUv UªvÝwgkb nIqvi mgq Ae¨kB `yKw¤úDUv‡ii g‡a¨ wmMb¨vj we‡Ui ïiy I †kl eyS‡Z 

m¤§Z n‡Z nq| we‡Ui ïiy I †kl eyS‡Z bv cvi‡j cÖvcK Kw¤úDUvi †m wmMb¨vj  MÖnY Ki‡Z cv‡i 

bv| G wmMb¨vj cvVv‡bvi mgq wewfbœ we‡Ui g‡a¨ mgš^‡qi Rb¨ e¨eüZ c×wZ‡K ejv nq weU 

wmb‡µvbvB‡Rkb|  

Kw¤úDUvi †WUv KwgwbD‡Kk‡b cÖavbZ wZb ai‡bi weU wmb‡µvbvB‡Rkb e¨eüZ nq| h_v: 

 1.  Gwmb‡µvbvm UªvÝwgkb (Asynchronous Transmission)  

 2.  wmb‡µvbvm UªvÝwgkb (Synchronous Transmission )  I 

 3.  AvB‡mv‡µvbvm UªvÝwgkb (Isochronous Transmission)  w
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Gwmb‡µvbvm UªvÝwgkb (Asynchronous Transmission)  

†h †WUv UªvÝwgkb wm‡÷‡g †cÖiK Kw¤úDUvi n‡Z †WUv MÖvnK Kw¤úDUv‡i K¨v‡i±vi evB K¨v‡i±vi 

UªvÝwgU nq Zv‡K Gwmb‡µvbvm UªvÝwgkb e‡j| Gwmb‡µvbvm c×wZ‡Z 8 we‡Ui K¨v‡i±vi †WUv‡K 

UªvÝwgk‡bi c~‡e© Zvi m¤§y‡L GKwU ÷vU© weU Ges †k‡l GKwU ev `ywU ÷c weU mshy³ n‡q cÖwZwU 

K¨v‡i±vi 10 A_ev 11 we‡Ui †WUvq iƒcvšÍwiZ n‡q UªvÝwgU nq|  

÷vU© weU 8 weU K¨v‡i±vi ÷c weU 

 

wPÎ: Gwmb‡µvbvm UªvÝwgk‡b GKwU K¨v‡i±vi cvVv‡bvi Rb¨ wmMb¨vj| 

Gwmb‡µvbvm UªvÝwgk‡bi •ewkó¨ (Characteristics of Asynchronous Transmission) 
1.  G ai‡bi UªvÝwgkb e¨e ’̄vq †cÖiK †h‡Kv‡bv mgq †WUv UªvÝwgU Ki‡Z cvi‡e Ges MÖvnKI 

Zv MÖnY Ki‡e| 

2. G c×wZ‡Z GKwU K¨v‡i±vi UªvÝwgU nevi ci Av‡iKwU K¨v‡i±vi UªvÝwgU Kivi gv‡Si weiwZ 

mgq mgvb bv n‡q wfbœ wfbœ n‡Z cv‡i|  

3.  †cÖiK †÷k‡b cÖvBgvwi †÷v‡i‡Ri cÖ‡qvRb nq bv| 

4.  †WUv UªvÝwgkb e¨e ’̄vi `ÿZv I MwZ Kg| 

5.  cÖwZwU K¨v‡i±v‡ii ïiæ‡Z GKwU Start bit Ges †k‡l GKwU A_ev ỳwU Stop bit †cÖiY 

Kiv nq| G ai‡bi †WUv UªvÝwgkb‡K ÷vU©/ ÷c UªvÝwgkbI ejv nq| 

6.  m¨v‡UjvBU ev gvB‡µvI‡q‡fi †ÿ‡Î UªvÝwgkb eÜ _vK‡j LiP †e‡o hvq|   

Gwmb‡µvbvm UªvÝwgk‡bi myweavmg~n (Advantages of Asynchronous Transmission) 
1. †h‡Kv‡bv mgq †cÖiK †WUv ’̄vbvšÍi  Ki‡Z cv‡i Ges MªvnK Zv MÖnY Ki‡Z cv‡i| 

2. †WUv UªvÝwgk‡bi Rb¨ †cÖi‡Ki †Kv‡bv cÖvBgvwi †÷v‡iR wWfvB‡mi cÖ‡qvRb nq bv| 

3. Kg †WUv UªvÝwgk‡bi †ÿ‡Î †ewk Dc‡hvMx|  

4. Zzjbvg~jKfv‡e LiP Kg| 

Gwmb‡µvbvm UªvÝwgk‡bi Amyweavmg~n (Disadvantages of Asynchronous Transmission)  
1. wmb‡µvbvm UªvÝwgk‡bi Zzjbvq Gi `ÿZv Kg| 

2. †WUv UªvÝwgk‡b MwZ Kg|  

3. hLb †WUv ’̄vbvšÍ‡ii KvR eÜ _v‡K ZLb UªvÝwgkb gva¨gwU AKvi‡Y Ae¨eüZ Ae ’̄vq c‡o _v‡K|  

4. m¨v‡UjvBU ev gvB‡µvI‡q‡fi †ÿ‡Î UªvÝwgkb eÜ _vK‡j LiP †e‡o hvq|   

Gwmb‡µvbvm UªvÝwgk‡bi e¨envi (Application of Asynchronous Transmission)  

1. Kw¤úDUvi n‡Z wcÖ›Uv‡i †WUv ’̄vbvšÍ‡i  G c×wZ e¨eüZ nq|  

2. Kx‡evW©  n‡Z Kw¤úDUv‡i  †WUv ’̄vbvšÍ‡i G c×wZ e¨eüZ nq| 
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wmb‡µvbvm UªvÝwgkb (Synchronous Transmission) 

†h †WUv UªvÝwgkb e¨e ’̄vq †cÖiK †÷k‡b cÖ_‡g †WUv‡K †Kv‡bv cÖv_wgK †÷v‡iR wWfvB‡m msiÿY 

K‡i †bqvi ci †WUvi K¨v‡i±vimg~n‡K eøK AvKv‡i fvM K‡i cÖwZev‡i GKwU K‡i eøK UªvÝwgU Kiv nq 

Zv‡K wmb‡µvbvm UªvÝwgkb e‡j| cÖwZwU eø‡K (hv‡K c¨v‡KUI ejv nq) Kgc‡ÿ 80 †_‡K 132wU 

K¨v‡i±vi _v‡K| ỳwU eø‡Ki gvSLv‡bi mgq weiwZ mgvb mgq n‡q _v‡K Ges cÖwZwU eøK †WUvi ïiæ‡Z 

GKwU †nWvi (Header) Bbdi‡gkb I †k‡l GKwU †UªBji (Tailer) Bbdi‡gkb cvVv‡bv nq| 

†nWvi Bbdi‡gkb MÖvn‡Ki  K¬K w¯úW‡K †cÖi‡Ki K¬K w¯ú‡Wi mv‡_ wmb‡µvbvBR K‡i Ges †cÖiK 

I MÖvn‡Ki mbv³KiY msL¨v enb K‡i _v‡K| Avi †UªBji Bbdi‡gkb eø‡Ki †kl wb‡`©k K‡i| 

ZvQvov †WUvi g‡a¨ †Kv‡bv fyj Av‡Q wKbv Zv hvPvB Ki‡Z mnvqZv K‡i _v‡K|  

wmb‡µvbvm UªvÝwgk‡bi •ewkó¨ (Characteristics of  Synchronous Transmission) 
 1.   wmb‡µvbvm UªvÝwgk‡bi `ÿZv Zzjbvg~jKfv‡e †ewk| 

 2.   UªvÝwgk‡bi MwZ A‡bK †ewk| 

 3.   cÖwZwU K¨v‡i±v‡ii gv‡S UvBg B›Uvi‡fj ev weiwZi cÖ‡qvRb nq bv|  

 4.   cÖwZwU K¨v‡i±v‡ii ïiæ‡Z GKwU Start bit Ges †k‡l Stop bit cÖ‡qvRb nq bv| 

 5.   †cÖiK †÷k‡b cÖvBgvwi †÷v‡i‡Ri cÖ‡qvRb nq| 

 6.   Zzjbvg~jKfv‡e e¨qeûj|  

wmb‡µvbvm  UªvÝwgk‡bi myweavmg~n (Advantages of  Synchronous Transmission) 
 1.   wmb‡µvbvm UªvÝwgk‡bi `ÿZv (Efficiency) Gwmb‡µvbvm Gi Zzjbvq  †ewk| 

 2.   †h‡nZz UªvÝwgkb Kvh© AbeiZ Pj‡Z _v‡K d‡j Zvi UªvÝwgkb MwZ †ewk|  

 3.   cÖwZ K¨v‡i±v‡ii ci UvBg B›Uvi‡fj Gi cÖ‡qvRb nq bv Ges cÖwZ K¨v‡i±v‡ii ïiæ Ges 

†k‡l Start Ges Stop bit Gi cª‡qvRb nq bv|  

 4.   mgq Zzjbvg~jKfv‡e Kg jv‡M|  

wmb‡µvbvm  UªvÝwgk‡bi Amyweavmg~n (Disadvantages of Synchronous Transmission) 
 1.   †cÖiK †÷k‡b GKwU cÖv_wgK msiÿY wWfvB‡mi cÖ‡qvRb nq| 

 2.   GwU Zzjbvg~jKfv‡e e¨qeûj| 

wmb‡µvbvm  UªvÝwgk‡bi e¨envi (Application of Synchronous Transmission) 
 1.   Kw¤úDUvi n‡Z Kw¤úDUv‡i †WUv KwgDwb‡Kk‡b wmb‡µvbvm UªvÝwgkb c×wZ e¨eüZ nq|   

 2.   GK ’̄vb †_‡K `~ieZ©x †Kv‡bv ’̄v‡b †WUv ’̄vbvšÍ‡i GB c×wZ e¨eüZ nq|  

3.   GK Kw¤úDUvi n‡Z GKB mg‡q A‡bK¸‡jv Kw¤úDUv‡i †WUv UªvÝwgk‡bi †ÿ‡Î GwU GKwU 

eûj e¨eüZ c×wZ|  
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AvB‡mv‡µvbvm UªvÝwgkb (Isochronous Transmission)  

AvB‡mv‡µvbvm UªvÝwgkb cÖvq wmb‡µvbvm UªvÝwgk‡bi g‡ZvB| Z‡e AviI DbœZ fvm©b| 

AvB‡mv‡µvbvm UªvÝwgk‡b †cÖiK I cÖvcK †÷k‡bi g‡a¨ †WUv UªvÝwgkb wW‡j (Delay) me©wbgœ  ivLv 

nq| G c×wZ‡Z †cÖiK n‡Z MÖvnK‡K A‡bKMy‡jv eY© wb‡q GKwU  K‡i eøK •Zwi K‡i GKmv‡_ GKwU 

eøK †WUv cvVv‡bv nq| `ywU eø‡Ki g‡a¨ †WUv UªvÝdv‡ii mgq cªvq 0 GKK Kivi †Póv Kiv nq|  

KvR: Gwmb‡µvbvm UªvÝwgkb I wmb‡µvbvm UªvÝwgkb wm‡÷‡gi g‡a¨ cv_©K¨ †jL|  

2.1.4  †WUv UªvÝwgkb †gvW (Data Transmission Mode)  
Kw¤úDUvi †_‡K Kw¤úDUv‡i †WUv KwgDwb‡Kk‡bi †ÿ‡Î †WUv cÖev‡ni w`K‡K †WUv UªvÝwgkb †gvW 

ejv nq|  †WUv ¯’vbvšÍ‡ii cÖev‡ni Dci wfwË K‡i A_©vr w`K •ewk‡ó¨i wfwË‡Z †WUv UªvÝwgkb 

†gvW‡K cÖavbZ wZb fv‡M fvM Kiv nq|  †hgb−  
 1.   BDwbKv÷ (Unicast)   2.   eªWKv÷ (Broadcast)    3.  gvwëKv÷ (Multicast)  
BDwbKv÷ (Unicast): †h UªvÝwgkb e¨e ’̄vq †cÖiK (Kw¤úDUvi) I cÖvc‡Ki (Kw¤úDUvi) g‡a¨ †WUv 

Av`vb-cÖ`vb nq Zv‡K BDwbKv÷ UªvÝwgkb †gvW ejv nq|  

G UªvÝwgkb †gvW‡K wZb fv‡M fvM Kiv nq| h_v:  

 •   wmg‡cø· (Simplex) 
 •   nvd-Wy‡cø· (Half Duplex)  
 •   dzj-Wy‡cø· (Full-Duplex) 

wmg‡cø· (Simplex): †WUv ’̄vbvšÍ‡ii †ÿ‡Î †KejgvÎ GKẁ ‡K †WUv †cÖi‡Yi †gvW ev cÖ_v‡K ejv nq 

wmg‡cø·| G c×wZ‡Z †KejgvÎ A  n‡Z B Gi ẁ ‡K †WUv †cÖiY Kiv hv‡e  wKš‘ B n‡Z A Gi ẁ ‡K †WUv 

†cÖiY Kiv hv‡e bv| wmg‡cø· e¨e ’̄vq  †h cÖvšÍ †WUv †cÖiY Ki‡e †m cÖvšÍ MÖnY Ki‡Z cvi‡e bv Ges MÖnY cÖvšÍI 

†cªiY Ki‡Z cvi‡e bv|  D`vniY-†iwWI, wUwf, PABX wm‡÷g |   

                                                   gva¨g-(Medium) 
 

    wPÎ-2.3: Simplex 

nvd-Wy‡cø· (Half Duplex): G e¨e ’̄vq †WUv ’̄vbvšÍ‡ii †ÿ‡Î Dfq w`K †_‡K †WUv †cÖiY Kiv 

hvq Z‡e Zv GKB mg‡q m¤¢e bq| G c×wZ‡Z †h‡Kv‡bv cÖvšÍ GKB mg‡q †KejgvÎ †WUv MÖnY A_ev 

†cÖiY Ki‡Z cv‡i, wKš‘ MÖnY Ges †cÖiY GKB mv‡_ Ki‡Z cv‡i bv| wb‡Pi wP‡Î  †`Lv hv‡”Q †h, G 

e¨e ’̄vq A hLb †WUv †cÖiY Ki‡e B ZLb †KejgvÎ †WUv MÖnY Ki‡Z cvi‡e, †cÖiY Ki‡Z cvi‡e 

bv| A Gi †cÖiY cÖwµqv m¤úbœ n‡j B †WUv †cÖiY Ki‡Z cvi‡e wKšÍ †WUv MÖnY Ki‡Z cvi‡e bv| 

D`vniY: IqvwKUwK| 
    

gva¨g (Medium) 
 
 

wPÎ-2.4: Half Duplex 

A (†cÖiK) B (cÖvcK) 

A (†cÖiK ev cÖvcK) B (cÖvcK ev †cÖiK) 
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dzj-Wy‡cø· (Full-Duplex)  
G e¨e ’̄vq †WUv ’̄vbvšÍ‡ii †ÿ‡Î GKB mg‡q Dfq w`K n‡Z †WUv †cÖiY I MÖnY Kiv hvq| G‡ÿ‡Î  

†h‡Kv‡bv cÖvšÍ cÖ‡qvR‡b †WUv †cÖiY Kivi mgq †WUv MÖnY A_ev †WUv MÖn‡Yi mgq †cÖiYI Ki‡Z 

cvi‡e| wP‡Î dzj-Wy‡cø‡·i †ÿ‡Î, A hLb B Gi w`‡K †WUv †cÖiY Ki‡e B I ZLb A Gi w`‡K 

†WUv †cÖiY Ki‡Z cvi‡e| D`vniY-†Uwj‡dvb, †gvevBj I B›Uvi‡bU| 

 

gva¨g (Medium) 
 

wPÎ-2.5: Full-Duplex 
 

wmg‡cø·, nvd-Wy‡cø· I dzj-Wy‡cø· †gvW‡K GK‡Î BDwbKv÷ (Unicast) †gvWI ejv nq| 

1.  eªWKv÷ (Broadcast) 
G UªvÝwgkb e¨e ’̄vq †bUIqv‡K©i †Kv‡bv GKwU †bvW 

(Kw¤úDUvi, wcÖ›Uvi ev Ab¨ †Kv‡bv hš¿cvwZ) †_‡K †WUv †cÖiY 

Ki‡j Zv †bUIqv‡K©i Aaxb ’̄ mKj †bvWB MÖnY K‡i| D`vniY 

wn‡m‡e wUwf I †iwWI m¤cÖPvi †K›`ª †_‡K †Kv‡bv Abyôvb 

m¤cÖPvi Ki‡j Zv mK‡jB Dc‡fvM Ki‡Z cv‡i| cv‡ki wP‡Î 

A †bvW †_‡K †Kv‡bv †WUv †cÖiY Ki‡j Zv †bUIqv‡K©i Aaxb Í̄ 

mKj †bvWB  (B,C,D I E Kw¤úDUvi) MÖnY Ki‡e|  
 

2.  gvwëKv÷ (Multicast)  
gvwëKv÷ UªvÝwgkb e¨e ’̄vq †bUIqv‡K©i †Kv‡bv GKwU †bvW (Kw¤úDUvi,  wcÖ›Uvi ev Ab¨ †Kv‡bv hš¿cvwZ) 

†_‡K †WUv †cÖiY Ki‡j Zv †bUIqv‡K©i  Aaxb ’̄ mKj †bvWB MÖnY 

Ki‡Z cv‡i bv| kyaygvÎ wbw ©̀ó GKwU MÖy‡ci  mKj m`m¨ MÖnY Ki‡Z 

cv‡i| †hgb- †UwjKbdv‡iwÝs I  wfwWI Kbdv‡iwÝs‡qi †ÿ‡Î kyaygvÎ 

hv‡`i AbygwZ _vK‡e ZvivB  AskMÖnY Ki‡Z cvi‡e| cv‡ki wP‡Î, A 
†cÖiK †bvW †_‡K †Kv‡bv †WUv †cÖiY Ki‡j Zv †bUIqv‡K©i Aaxb Í̄ B, 
D I E †bvW MÖnY Ki‡e|  
 

C †bvW †WUv MÖnY Ki‡Z cvi‡e bv KviY C †bvW Av‡jvP¨ wfwWI 

Kbdv‡iwÝs MÖæ‡ci m`m¨ bq|  

2.2  †WUv KwgDwb‡Kkb gva¨g (Data Communication Medium)  
†WUv KwgDwb‡Kk‡bi cÖwµqvq †cÖiK Kw¤úDUvi Ges `~ieZx© MÖvnK Kw¤úDUv‡ii g‡a¨ †WUv 

Av`vb-cÖ`v‡bi Rb¨ GK ai‡bi ms‡hvM cÖ‡qvRb| G ms‡hvM‡K mvaviYZ P¨v‡bj (Channel) 
ev gva¨g ejv nq| P¨v‡bj  ev¯Íevq‡bi Rb¨ e¨eüZ wewfbœ c×wZMy‡jvB n‡”Q gva¨g| †hgb-

mvaviY †Uwj‡dvb jvBb, gvB‡µvI‡qf wm‡÷g, dvBevi AcwUK K¨vej, †Kv-Gw·qvj K¨vej, 

m¨v‡UjvBU KwgDwb‡Kkb BZ¨vw`|  

 

 

A 

B 

C 

D 

E 

†cÖiK 

wPÎ-2.6: eªWKv÷ †gvW 

cÖvcK 

 

 

A 

B 

C 

D 

E 

†cÖiK 

wPÎ-2.7: gvwëKv÷ †gvW 

cÖvcK 

A (†cÖiK ev cÖvcK) B (cÖvcK ev †cÖiK) 
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wb‡gœ K‡qKwU P¨v‡bj ev gva¨g m¤ú‡K© Av‡jvPbv Kiv n‡jv−  
  

1.  K¨vej ev Zvi (Cable or Wire) 
 2.  mvaviY †Uwj‡dvb jvBb (Telephone line) 
 3.  †eZvi Zi½ (Radio Wave) 

 4.  gvB‡µvI‡qf (Microwave) 
 5.  f~-DcMÖn e¨e ’̄v (Satellite) 
 6.  Bbd«v‡iW (Infrared) BZ¨vw`| 

K¨vej ev Zvi (Cable or Wire)  
†WUv KwgDwb‡Kk‡b K¨vej GKwU ¸iæZ¡c~Y© gva¨g| mvaviYZ Kg `~i‡Z¡i †bUIqvwK©s †hgb- LAN 
(Local Area Network) e¨e ’̄vq †WUv UªvÝwgk‡bi Rb¨ wewfbœ ai‡bi K¨vej e¨eüZ n‡q _v‡K| 

Z‡e nvBw¯úW †WUv UªvÝwgk‡bi †ÿ‡ÎI K¨vej e¨eüZ n‡q _v‡K| wewfbœ †bUIqv‡K©i †ÿ‡Î wewfbœ 

ai‡bi K¨vej e¨eüZ  nq|  

Z‡e wb¤œwjwLZ K¨vej¸‡jvi me‡P‡q †ewk e¨envi jÿ¨Yxq− 

 •  †Kv-Gw·qvj K¨vej (Co-axial cable)  

 •  UzB‡÷W †cqvi K¨vej (Twisted Pair Cable) 

 •  AcwUK¨vj dvBevi K¨vej (Optical Fiber cable) BZ¨vw`| 

2.2.1 †Kv-Gw·qvj K¨vej (Co-axial cable)   
†Kv-Gw·qvj K¨ve‡ji (Co-axial cable) Aci GKwU bvg n‡”Q †Kv-G· (Coax)| GKwU mwjW Kcvi 

Zvi †Kv-Gw·qvj K¨ve‡ji †K› ª̀ w`‡q AwZµg K‡i| 

†Kv-Gw·qvj K¨vej ỳwU cwievnx Zv‡ii mgš̂‡q 

MwVZ| cwievnx ỳwU cu¨vPv‡bv Ae ’̄vq bv †_‡K G‡K 

Ac‡ii wfZ‡i _v‡K| cwievnx ỳwU‡K c„_K K‡i ivLv 

nq Ges †fZ‡ii cwievnx‡K Av”Qvw`Z Kivi Rb¨ 

evwn‡ii cwievnx I †fZ‡ii cwievnxi gvSLv‡b 

Acwievnx c`v_© _v‡K| †fZ‡ii cwievnxwU †mvRv _v‡K| evwn‡ii cwievnxwU Pviw`K †_‡K cu¨vPv‡bv _v‡K 

Ges evB‡ii cwievnK‡K Avevi cøvw÷‡Ki R¨v‡KU Øviv †X‡K ivLv nq|  

Gai‡bi K¨ve‡ji ga¨w`‡q Lye `ªæZ †WUv ’̄vbvšÍi nq| Z‡e †WUv ’̄vbvšÍ‡ii nvi Zv‡ii •`‡N¨©i Dci 

wbf©i K‡i| mvaviYZ †Kv-Gw·qvj K¨vej e¨envi K‡i GK wK‡jvwgUvi ch©šÍ `~i‡Z¡ wWwRUvj †WUv 

†cªiY Kiv hvq, G‡ÿ‡Î †WUv UªvÝdvi †iU 200 Mbps (Megabits per second) ch©šÍ n‡Z cv‡i 

Ges UªvÝwgkb jm& A‡cÿvK…Z Kg nq| †Kv-Gw·qvj K¨vej `ycÖKvi| h_v: 1. w_b‡bU (Thinnet), 
2. w_K‡bU (Thicknet)  

 

wPÎ-2.8: †Kv-Gw·qvj K¨vej 
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†Kv-Gw·qvj K¨v‡e‡ji myweavmg~n 

1. G ai‡bi K¨ve‡ji UªvÝwgkb jm& A‡cÿvK…Z Kg nq|  

2. †WUv ’̄vbvšÍ‡ii MwZ †ewk|  

3. A¨vbvjM Ges wWwRUvj Dfq †WUv UªvÝwgk‡b G †Kej e¨eüZ nq|  

4. UzB‡÷W †cqvi †Kej A‡cÿv G †Ke‡ji gva¨‡g AwaK `~i‡Z¡ Z_¨ cvVv‡bv hvq|  

5. GwU dvBevi †Kej A‡cÿv Kg e¨qeûj Ges mn‡R enb‡hvM¨| 

†Kv-Gw·qvj K¨ve‡ji Amyweavmg~n− 

1. †WUv UªvÝdvi †iU wbf©i K‡i Zv‡ii •`‡N©¨i Dci| 

2. †Kv-Gw·qvj †Kej UzB‡÷W †cqvi †Kej A‡cÿv wKQzUv e¨qeûj|  
 

2.2.2 UzB‡÷W †cqvi K¨vej (Twisted Pair cable)    
†Uwj‡dvb jvB‡bi ga¨ w`‡q Z_¨ I KÉ¯̂‡ii gva¨‡g †hvMv‡hvM Kiv hvq| c„w_exi cÖvq me †`‡kB 

†hvMv‡hv‡Mi Rb¨ Gai‡bi gva¨g eûjfv‡e 

e¨eüZ nq| wmMb¨vj UªvÝwgU Kivi Rb¨ `ywU 

cwievnx Kcvi ev Zvgvi Zvi‡K ci¯úi mgfv‡e 

cu¨vwP‡q UzB‡÷W †cqvi K¨vej •Zwi Kiv nq| 

cu¨vPv‡bv Zvi `ywU‡K c„_K ivLvi Rb¨ G‡`i gv‡S 

Acwievnx c`v_© e¨envi Kiv nq| Gai‡bi 

K¨ve‡j mvaviYZ †gvU 4 †Rvov Zvi e¨envi Kiv nq| cÖwZ †Rvov Zv‡ii g‡a¨ GKwU Kgb is‡qi 

(mv`v) Zvi _v‡K Ges Aci Zvi¸‡jv nq wfbœ is‡qi| Zvimg~n ms‡hvR‡bi mgq 1, 2, 3, 4, 5, 6 

7, 8, b¤‡̂ii wfwË‡Z ms‡hvM w`‡Z nq|  cÖwZ †Rvovi Zvi `ywUi GK GKwUi cyiæZ¡ nq 0.4 wgt wgt 

†_‡K 0.9 wgt wgt| †Uwj‡dvb jvB‡b G Zvi e¨eüZ nq| wWwRUvj wmMb¨vwjs Ges LAN-G GB 

K¨ve‡ji e¨envi i‡q‡Q| †WUv UªvÝdv‡ii `~iZ¡ evo‡j Gi †WUv UªvÝdv‡ii nvi K‡g hvq| G 

K¨ve‡ji UªvÝwgkb j&m A‡bK †ewk| Z‡e Ab¨vb¨ K¨ve‡ji PvB‡Z UzB‡÷W †cqvi K¨ve‡ji `vg 

Zzjbvg~jKfv‡e Kg| 
  

UzB‡÷W †cqvi K¨vej mvaviYZ `ycÖKv‡ii nq| h_v:   

 K.   Avbwk‡ìW UzB‡÷W †cqvi K¨vej ev BDwUwc (Unshielded Twisted Pair-UTP)  
 L.   wk‡ìW UzB‡÷W †cqvi K¨vej ev STP (Shielded Twisted Pair-STP) 
 

K.   Avbwk‡ìW UzB‡÷W †cqvi K¨vej ev BDwUwc (Unshielded Twisted Pair-UTP)  
 

 UTP K¨vej g~jZ GKvwaK †Rvov UzB‡÷W †cqv‡ii mgwó hv Avevi cøvw÷K Avei‡Y †gvov‡bv 

_v‡K| Zv‡ii ga¨ w`‡q hLb wmMb¨vj AwZµg Ki‡Z _v‡K ZLb Gi kw³ ev gvb µgvš^‡q †jvc 

†c‡Z _v‡K| ỳai‡bi UTP K¨vej Av‡Q| h_v: UTP Catagory-5 I Catagory-6| 

eZ©gv‡b †jvKvj Gwiqv †bUIqv‡K©i †ÿ‡Î Catagory-5 I Catagory-6 Avbwk‡ìW UzB‡÷W 

†cqvi K¨vej ev BDwUwc K¨vej e¨envi Kiv nq|  

wPÎ-2.9: UzB‡÷W †cqvi K¨vej 
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L.   wk‡ìW UzB‡÷W †cqvi K¨vej ev STP (Shielded Twisted Pair-STP) 
 wk‡ìW UzB‡÷W †cqvi K¨ve‡j GK ev GKvwaK UzB‡÷W K¨vej _v‡K hv d‡qj (Foil) I  

cÖ‡UKwUf Kcvi wkwìs Øviv Ave„Z|  

UzB‡÷W †cqvi K¨ve‡ji myweavmg~n−  

 1.  UzB‡÷W †cqvi K¨vej `v‡g LyeB m¯Ív Ges Bb÷j KivI mnR|  

 2.  A¨vbvjM Ges wWwRUvj Dfq †WUv UªvÝwgk‡b G K¨vej e¨eüZ nq|   

UzB‡÷W †cqvi †Ke‡ji Amyweavmg~n− 

 1.  Gai‡bi K¨vej e¨envi K‡i 100 wgUv‡ii †ewk `~i‡Z¡ †Kv‡bv †WUv †cÖiY Kiv KóKi| 

 2.  UªvÝwgkb j&m A‡bK †ewk n‡q _v‡K|  

 

2.2.3 AcwUK¨vj dvBevi (Optical Fiber)  
AcwUK v̈j dvBevi n‡jv KuvP A_ev cøvw÷‡Ki •Zwi GK ai‡bi WvB B‡jKwUªK (AšÍiK) c`v_©,hv Av‡jv 

cwien‡b mÿg| AcwUK v̈j dvBev‡ii ga¨ w`‡q Av‡jvi c~Y© Af¨šÍixY cÖwZdj‡bi gva¨‡g AwZ ª̀æZ †WUv 

†cÖiY Kiv hvq| AcwUK v̈j dvBev‡ii me‡P‡q eo •ewkó¨ n‡jv GwU B‡jKwUªK¨vj wmMb v̈‡ji cwie‡Z© Av‡jvK 

ev jvBU wmMb¨vj UªvÝwgU K‡i| eZ©gv‡b †hme AcwUK¨vj dvBevi cvIqv hvq Zvi †WUv UªvÝwgkb nvi 100 

mbps †_‡K 2 gbps |  

AcwUK¨vj dvBevi wZbwU Í̄i wb‡q MwVZ| h_v: 

 1.  †Kvi: me‡P‡q †fZ‡ii Ask n‡”Q †Kvi (Core) hv KuvP ev  cøvw÷‡Ki •Zwi| Av‡jvK iwk¥ 

mÂvjb K‡i †fZ‡ii †Kvi| †Kv‡ii e¨vm 8 †_‡K 100 gvB‡µvwgUvi ch©šÍ n‡q _v‡K| 

 2.  K¬¨vwWs: †Kv‡ii wVK evB‡ii Í̄iwU n‡”Q  K¬¨vwWs (Cladding)| K¬¨vwWs KuvP ev cøvw÷‡Ki 

•Zwi hv †Kvi †_‡K wbM©Z Av‡jvK iwk¥ cÖwZdjb K‡i Zv cybivq †diZ cvVvq|  

 3.  R¨v‡KU: evB‡ii AskwU n‡jv R¨v‡KU hv K¬¨vwWs Gi AveiY wn‡m‡e KvR K‡i|  
 

AcwUK¨vj dvBev‡ii MVb 
 

dvBevi •Zwii Rb¨ †mvWv †ev‡iv wmwj‡KU, †mvWv jvBg wmwj‡KU, †mvWv A¨vjywgbv wmwj‡KU BZ¨vw` 

gvwë K‡¤úv‡b›U KuvPMy‡jv †ewk e¨eüZ nq| KLbI KLbI dvBev‡ii K¬¨vwWs wn‡m‡e cøvw÷K e¨eüZ 

n‡q _v‡K|  

  

 

 

 

 

 

 wPÎ-2.10:   dvBevi AcwUK K¨ve‡ji MVb 
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AcwUK¨vj dvBev‡ii •ewkó¨ n‡jv  

dvBevi •Zwi‡Z AšÍiK c`v_© wn‡m‡e wmwjKv I gvwë Kg‡cv‡b›U KuvP enyjfv‡e e¨envi Kiv 

nq| eZ©gv‡b †bUIqvK© e¨vK‡ev‡bi gva¨g wn‡m‡e AcwUK¨vj dvBevi e¨eüZ n‡”Q| G 

K¨ve‡ji •ewkó¨ wbgœiƒc−  

 •  AZ¨waK D”P MwZ‡Z †WUv UªvÝwgU Ki‡Z cv‡i| 

 •  GwU B‡jw±ªK¨vj wmMbv‡ji cwie‡Z© Av‡jvK ev jvBU wmMb¨vj UªvÝwgU K‡i| 

 •  AwZ ¯̂”QZv| 

 •  ivmvqwbK myw ’̄iZv ev wbw®ŒqZv 

 •  G‡Z Av‡jv‡Ki c~Y© Avf¨šÍixY cÖwZdjb c×wZ‡Z †WUv Drm †_‡K MšÍ‡e¨ Mgb K‡i| 

 •  kw³i AcPq †iva| 

 •  mnR cÖwµqvKiY †hvM¨Zv| 

 •  †bUIqv‡K©i e¨vK‡evb wn‡m‡e dvBevi AcwUK K¨vej AwaK e¨eüZ nq| 

AcwUK¨vj dvBev‡ii myweavmg~n  

wewfbœ ai‡bi myweavi Rb¨ AcwUK¨vj dvBevi AvR Z_¨ †hvMv‡hvM e¨e ’̄vq µ‡gB Rbwcªq n‡q 

D‡V‡Q| Zvi g‡a¨ D‡jøL‡hvM¨ myweav¸‡jv n‡jv− 

 •   AvqZ‡b †QvU, IR‡b nvjKv I mn‡R cwienb‡hvM¨| 

 •   mn‡R cÖwµqvKiY Kiv hvq| 

 •   kw³i AcPq Kg|  

 •   we`y¨r †PŠ¤^K cÖfve n‡Z gy³| 

 •   †WUv Av`vb-cÖ`vb wbfz©j|  

 •   cwi‡e‡ki Zvc-Pvc BZ¨vw` Øviv cÖfvweZ nq bv|  

 •  †WUv msiÿ‡Yi wbivcËv I †MvcbxqZv me‡P‡q †ewk| 

     •   eZ©gv‡b AcwUK¨vj dvBev‡ii gva¨‡g Av‡jvKm¾v, †mÝi I Qwe m¤úv`‡bi KvR Kiv nq|  

AcwUK¨vj dvBev‡ii Amyweavmg~n n‡jv 

 •  dvBevi AcwUK K¨vej‡K U AvKv‡i euvKv‡bv hvq bv| 

 •  AcwUK¨vj dvBevi AZ¨šÍ `vwg| 

 •   AcwUK¨vj dvBevi K¨vej Bb÷j Kiv Ab¨vb¨ K¨ve‡ji †P‡q Zzjbvg~jK KwVb|  

dvBev‡ii cÖKvi‡f`  

 dvBev‡ii MvVwbK Dcv`v‡bi cÖwZmivs‡Ki Dci wfwË K‡i dvBevi‡K `yfv‡M fvM Kiv nq| h_v: 

 K.  †÷c Bb‡W· dvBevi (Step-index fiber)  
 L.  †MÖ‡WW Bb‡W· dvBevi (Graded-index fiber)  

wPÎ-2.11: AcwUK¨vj dvBevi 
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K.  †÷c Bb‡W· dvBevi (Step-index fiber): †÷c ÔBb‡W· dvBevi †Kv‡ii cÖwZmivsK me©Î 

mgvb _v‡K Ges e¨vm †ewk|  

L.  †MÖ‡WW Bb‡W· dvBevi (Graded-index fiber): †MÖ‡WW Bb‡W· dvBevi †Kv‡ii 

cÖwZmivsK †K‡›`ª mePvB‡Z †ewk Ges GwUi e¨vmva© eivei Kg‡Z _v‡K| 
 †Kv‡ii e¨vm Abyhvqx dvBevi AcwUK‡K Avevi `yfv‡M fvM Kiv hvq| h_v: 

 1.  gvwë‡gvW dvBevi (Multimode Fiber)  

 2.  wm‡½j‡gvW dvBevi (Singlemode Fiber) 

AcwUK¨vj dvBevi KwgDwb‡Kkb e¨e ’̄v   

AcwUK¨vj dvBevi KwgDwb‡Kkb e¨e ’̄v †ek mnR Ges A‡bKUv †UwjKwgDwb‡Kkb e¨e ’̄vi g‡Zv| 

dvBevi AcwUK KwgDwb‡Kkb e¨e ’̄v wZbwU g~j Ask wb‡q msMwVZ| h_v: 

 

 K.   †cÖiK hš¿ ev UªvÝwgUvi  

 L.   †cÖiY gva¨g Ges  

 M.   MÖvnK hš¿|   

†cÖiK hš¿ Drm †_‡K †WUv msMÖn K‡i dvBev‡ii gva¨‡g Zv MÖvnK h‡š¿ †cuŠQvq| dvBev‡ii gva¨‡g 

†hme †WUv cvVv‡bv nq Zv mvaviYZ A¨vbvjM 

wmMb¨vj A_ev wWwRUvj wmMb¨vj n‡q _v‡K| 

dvBevi mivmwi G ai‡bi †WUv cwien‡b 

mÿg bq| †cÖiK hš¿ A¨vbvjM wmMb¨vj 

A_ev wWwRUvj wmMb¨vj‡K cÖ‡qvRbxq 

gWy‡jk‡bi gva¨‡g dvBev‡ii ga¨ w`‡q 

UªvÝwgk‡bi Dc‡hvMx Av‡jvK Zi‡½ cwiYZ 

K‡i| †WUv‡K Av‡jvK Zi‡½ i~cvšÍ‡ii ci 

hš¿ Zv dvBev‡ii g‡a¨ wb‡ÿc K‡i| †cÖiK 

hš¿ gWy‡jUi Ges Av‡jvK Dr‡mi (†jmvi ev jvBU BwgwUs Wv‡qvW BZ¨vw`) gva¨‡g GKvR m¤úbœ K‡i|  

AcwUK¨vj dvBevi Av‡jvK iwk¥i c~Y© Avf¨šÍixY cÖwZdjb Gi gva¨‡g †WUv cwienb K‡i _v‡K|  

Gfv‡e cÖwZdwjZ iwk¥ me‡k‡l MÖvnK h‡š¿ †cuŠQvq| MÖvnK h‡š¿ g~jZ `ywU Ask _v‡K| h_v: 

 

  (K)   d‡Uv wW‡UKUi  I    (L)    cÖ‡mwms BDwbU|  

 

d‡Uv wW‡UKU‡ii KvR n‡jv dvBevi †_‡K †WUv D×vi Kiv (Detection)| cÖ‡mwms BDwb‡U †WUv‡K 

A¨v¤úwjwd‡Kkb, wdëv‡ikb I wWgWy‡jk‡bi gva¨‡g e¨enviKvixi Kv‡Q †cŠuQvq|   

wPÎ-2.12:  AcwUK¨vj dvBevi KwgDwb‡Kkb e¨e¯’v 
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Zviwenxb ev Iq¨vi‡jm gva¨g (Wireless medium) 
Iq¨vi‡jm KwgDwb‡Kkb n‡jv Ggb GK ai‡bi †hvMv‡hvM e¨e¯’v †hLv‡b †WUv Av`vb-cÖ`v‡bi 

Rb¨ †Kv‡bv cÖKvi K¨vej ev Zv‡ii cÖ‡qvRb nq bv| Iq¨vi‡jm KwgDwb‡Kk‡b †iwWI I‡qf 

Gi gva¨‡g †cÖiK hš¿ GK wWfvBm †_‡K Ab¨ wWfvB‡m ev GK Kw¤úDUvi †_‡K Ab¨ 

Kw¤úDUv‡i ms‡hvM ¯’vcb K‡i _v‡K| AwaKvsk †ÿ‡Î c„w_exi evqygÐjB †WUv PjvP‡ji 

wdwRK¨vj c_ wn‡m‡e KvR K‡i| hLb †WUv PjvP‡ji c‡_ cÖwZeÜKZv _v‡K Ges Zvihy³ 

gva¨g ¯’vc‡b mgm¨v m„wó nq ZLb Iq¨vi‡jm wm‡÷g e¨envi Kiv nq| Zviwenxb gva¨g wZb 

ai‡bi| h_v: 

 1.    †iwWI I‡qf (Radio Wave)  
 2.    gvB‡µvI‡qf (Microwave) 
 3.    m¨v‡UjvBU (Satellite) 
 

2.2.4  †iwWI I‡qf (Radio Wave)  
†iwWI I‡q‡fi gva¨‡g A‡bK `~i †_‡K †WUv †cÖiY Kiv hvq| GKvi‡Y 

†hvMv‡hvM e¨e ’̄vq N‡i I evB‡i e¨vcKfv‡e †iwWI I‡qf e¨envi Kiv 

nq| †iwWI I‡qf mn‡R •Zwi Kiv hvq| GwU A‡bK ~̀i ch©šÍ †h‡Z 

cv‡i Ges `vjvb‡KvVv ch©šÍ †f` Ki‡Z cv‡i| G †hvMv‡hvM e¨e ’̄vq 

ms‡KZ †cÖi‡Yi MwZ‡eM 24 wK‡jvweU cvi †m‡KÛ| †iwWI I‡q‡fi 

wd«‡Kv‡qwÝ 10 wK‡jvnvU©R †_‡K 1 wMMvnvU©‡Ri g‡a¨ mxgve×| 10 

wK‡jvnvU©R †_‡K 1 wMMvnvU©‡Ri g‡a¨ mxwgZ B‡jK‡Uªvg¨vM‡bwUK 

†¯úªKUªvg‡K ejv nq †iwWI I‡qf| 

†iwWI I‡qf wZbwU †kÖwY‡Z wef³| h_v: 

•  Kg kw³i GKK wd«‡Kv‡qwÝ (Low Power Single Frequency): G ai‡bi †iwWI I‡qf 

ïay GKwU wd«‡Kv‡qwÝ‡Z KvR K‡i| GwU b¨v‡iv e¨vÛ bv‡gI cwiwPZ| Gi UªvÝwgkb wm‡÷‡gi 

LiP Zzjbvg~jKfv‡e Kg| UªvÝwgkb MwZ 1 †_‡K 10 GgwewcGm (Mbps)|  

•  D”P kw³i GKK wd«‡Kv‡qwÝ (High Power Single Frequency): G ai‡bi †iwWI I‡qf 

Kg kw³i GKK wd«‡Kv‡qwÝ †kÖwYi †iwWI I‡q‡fi †P‡q †ewk `~iZ¡ AwZµg Ki‡Z cv‡i Ges 

Pjvi c‡_ †Kv‡bv cÖwZeÜKZv _vK‡j Zv †f` Ki‡Z cv‡i| D”P kw³m¤úbœ nevi Kvi‡Y `~iZ¡ 

AwZµ‡gi mv‡_ mv‡_ wmMb¨v‡ji gv‡bi AebwZ Lye GKUv nq bv| wiwcUvi e¨env‡ii gva¨‡g 

wmMb¨v‡ji AvIZvfz³ mxgvbv evov‡bv hvq| UªvÝwgkb MwZ 1 †_‡K 10 GgwewcGm (Mbps)| 

•  we Í̄…Z †¯úªKUªvg (Spread Spectrum): G wm‡÷‡g GKK wd«‡Kv‡qwÝi cwie‡Z© GKwU wbw ©̀ó 

mxgv ev †i‡Äi wd«‡Kv‡qwÝi ga¨ w`‡q †WUv wmMb¨vj cvVv‡bv nq| †h c×wZ‡Z wmMb¨vj‡K 

†KvwWs (Coding)  Kiv nq Zv‡K ejv nq wPcm (Chips)| G †KvwWs cÖhyw³i gva¨‡g 

wmMb¨v‡ji wbivcËv wbwðZ Kiv hvq|   

wPÎ-2.13: †iwWI I‡qf 
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2.  gvB‡µvI‡qf (Microwave)  
 

Zvi ev K¨vej Qvov †WUv Av`vb-cÖ`v‡bi c×wZ n‡”Q gvB‡µvI‡qf| gvB‡µvI‡qf GK ai‡bi 

B‡j‡±ªvg¨vM‡bwUK I‡qf hv †m‡K‡Û cÖvq 1 wMMv ev Zvi †P‡q 

†ewkevi K¤úb wewkó| K…wÎg DcMÖn e¨e ’̄vi gva¨‡g gvB‡µvI‡q‡fi 

mvnv‡h¨ †cÖiK I MÖvnK Kw¤úDUv‡ii g‡a¨ †hvMv‡hvM ¯’vcb Kiv hvq| 

gvB‡µvI‡qf ms‡hvM e¨envi K‡i †WUv, Qwe, kã ¯’vbvšÍi Kiv 

m¤¢e| gvB‡µvI‡qf wm‡÷g g~jZ `y‡Uv UªvÝwmfvi (Transceiver) 
wb‡q MwVZ| Gi GKwU wmMb¨vj UªvÝwgU (Transmit) Ges Ab¨wU 

wiwmf (Receive) Kivi Kv‡R e¨eüZ nq| gvB‡µvI‡q‡fi 

wd«‡Kv‡qwÝ †iÄ n‡”Q 300 MHz−30GHz| gvB‡µvI‡q‡fi Gw›Ubv 

eo †Kv‡bv feb ev UvIqv‡ii Dci emv‡bv nq hv‡Z wmMb¨vj †ewk 

`~iZ¡ AwZµg Ki‡Z cv‡i  Ges c‡_ †Kv‡bv e ‘̄ cÖwZeÜKZv m„wó Ki‡Z bv cv‡i|  
gvB‡µvI‡q‡fi •ewkó¨−  
 

 K.   gvB‡µvI‡qf euvKv c‡_ Pj‡Z cv‡i bv| 

 L.   gvB‡µvI‡qf wm‡÷g g~jZ `y‡Uv UªvÝwmfvi (Transceiver) wb‡q MwVZ| Gi GKwU 

wmMb¨vj UªvÝwgU (Transmit) Ges Ab¨wU wiwmf (Receive) Kivi Kv‡R e¨eüZ nq| 

 M.   gvB‡µvI‡qf gva¨‡g †cÖiK I cÖvc‡Ki g‡a¨ †Kv‡bv evav _vK‡j †WUv UªvÝwgU Ki‡Z cv‡i bv|  

 N.  gvB‡µvI‡q‡fi Gw›Ubv eo †Kv‡bv feb ev UvIqv‡ii Dci emv‡bv nq hv‡Z wmMb¨vj †ewk 

`~iZ¡ AwZµg Ki‡Z cv‡i|  

gvB‡µvI‡qf `yai‡bi| h_v: 

 1.  †U‡iw÷ªqvj (Terrestrial) gvB‡µvI‡qf 

 2.  m¨v‡UjvBU (Satellite) gvB‡µvI‡qf  
1. †U‡iw÷ªqvj (Terrestrial) gvB‡µvI‡qf 

G ai‡bi cÖhyw³‡Z f~-c„‡ôB UªvÝwgUvi I wiwmfvi emv‡bv nq| G‡Z †gMvnvU©R wd«‡Kv‡qwÝ mxgvi 

wb‡Pi w`‡K wd«‡Kv‡qwÝ e¨envi Kiv nq| UªvÝwgUvi I wiwmfvi `„wó‡iLvq †hvMv‡hvM K‡i _v‡K Ges 

wmMb¨vj †Kv‡bv µ‡gB ga¨eZ©x †Kv‡bv evav (†hgb- D”P feb) AwZµg Ki‡Z cv‡i bv ev eµc_ 

AwZµg K‡i bv|  

2. m¨v‡UjvBU (Satellite) gvB‡µvI‡qf 

mvaviYZ K…wÎg DcMÖn ev m¨v‡UjvBU ej‡Z GKwU e ‘̄ Ab¨ Av‡iKwU e ‘̄‡K †K› ª̀ K‡i cÖ ẁÿY Kiv‡K 

eySvq| †hgb-Puv` c„w_ex‡K cÖ ẁÿY K‡i| †hvMv‡hv‡Mi †ÿ‡Î m¨v‡UjvBU n‡”Q c„w_exi Pvwiw`‡K cÖ ẁÿY 

K‡i  Ggb ’̄v‡b i‡KU Øviv ’̄vwcZ we‡kl ai‡bi Zviwenxb wiwmfvi/ UªvÝwgUvi| eZ©gv‡b kZ kZ 

m¨v‡UjvBU e¨eüZ n‡”Q|   

wPÎ-2.14: gvB‡µvI‡qf 
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G cÖhyw³‡Z †hvMv‡hvM DcMÖ‡ni mnvqZv wb‡Z nq| G‡Z c„w_ex †_‡K 36,000 wK‡jvwgUvi Dc‡i 

wRIwmb‡µvbvm K‡ÿ †hvMv‡hvM m¨v‡UjvBU c„w_exi mgvb MwZ‡Z Nyi‡Z _v‡K| G m¨v‡UjvB‡Ui Rb¨ 

f~-c„‡ô †h wiwmwfs Gw›Ubv e¨envi Kiv nq Zv n‡”Q c¨vivewjK| †cÖiK hš¿ †m‡K‡Û cÖvq 600 †KvwU 

ev Zvi KvQvKvwQ evi K¤úbwewkó gvB‡µvI‡qf ms‡KZ DcMÖ‡n cvVvq| DcMÖ‡n †cuŠQv‡bvi ci G 

ms‡KZ AZ¨šÍ ÿxY n‡q c‡o| DcMÖ‡n A‡bK¸‡jv UªvÝ‡cvÛvi _v‡K| G UªvÝ‡cvÛvi ÿxY ms‡KZ‡K 

wi‡j K‡i 400 †KvwU evi K¤úbwewkó ms‡K‡Z cwiYZ K‡i c„w_exi MÖvnK h‡š¿ †diZ cvVvq|  

m¨v‡UjvBU UªvÝwgkb Hme †ÿ‡Î e¨eüZ nq †hLv‡b mvaviY K¨ve‡ji gva¨‡g †hvMv‡hvM Kiv m¤¢e 

nq bv| we‡kl K‡i †hme †`‡ki g‡a¨ mgy`ª ev wekvjvKvi cvnvo Aew ’̄Z Zv‡`i‡K †bUIqvK©fz³ 

Ki‡Z m¨v‡UjvB‡Ui †Kv‡bv weKí †bB| GQvov GKwU gvÎ m¨v‡UjvBU e¨envi K‡i GKB mg‡q 

A‡bK¸‡jv †`‡ki mv‡_ †hvMv‡hvM ’̄vcb Kiv m¤¢e nq|  

2.3   Iq¨vi‡jm KwgDwb‡Kkb wm‡÷g (Wireless Communication System) 
•e`y¨wZK KÛv±i ev Zv‡ii cwie‡Z© ev webv Zv‡i wbw`©ó `~i‡Z¡ Z‡_¨i ’̄vbvšÍi Kivi c×wZ| 

Iq¨vi‡jm k‡ãi A_© n‡jv Zviwenxb| †Kv‡bv 

cÖKvi Zvi e¨envi bv K‡iB Z_¨ Av`vb-cÖ`v‡bi 

gva¨‡g †hvMv‡hvM Kivi c×wZ‡K Iq¨vi‡jm 

KwgDwb‡Kkb wm‡÷g e‡j| Iq¨vi‡jm 

KwgDwb‡Kkb KLbI Kg `~i‡Z¡ Avevi KLbI 

nvRvi nvRvi gvBj `~i‡Z¡ n‡Z cv‡i| AwaK `~ieZ©x 

’̄v‡b †hLv‡b ¯̂vfvweK Zvi e¨envi K‡i †hvMv‡hvM 

Kiv m¤¢e nq bv †mLv‡b Iq¨vi‡jm c×wZ‡Z mn‡R 

†hvMv‡hvM Kiv hvq| Gi mvnv‡h¨ c„w_exi †h‡Kv‡bv cÖv‡šÍ wewfbœfv‡e Z_¨ Av`vb-cÖ`vb Kiv hvq|  

†hgb−†gvevBj I †Uwj‡dv‡b  K_v ejv, †U·U g¨v‡mwRs, P¨vwUs BZ¨vw` KvR Lye mn‡RB Kiv hvq|  

Iq¨vi‡jm KwgDwb‡Kkb wm‡÷g Zv‡ii mvnvh¨ Qvov Z_¨ ’̄vbvšÍi Ki‡Z wewfbœ ai‡bi kw³ †hgb- 

†iwWI wd«‡Kv‡qwÝ (Radio Frequency-RF), kãkw³ (Acoustic Energy)  BZ¨vw` e¨eüZ 

nq| G c×wZ‡Z ¯̂í I `xN© Dfq `~i‡Z¡B Z_¨ ’̄vbvšÍi  Kiv hvq|  

wbgœwjwLZ gva¨‡g Iq¨vi‡jm KwgDwb‡Kkb m¤úbœ nq:  

• †iwWI wd«‡Kv‡qwÝ KwgDwb‡Kkb|  

• gvB‡µvI‡qf KwgDwb‡Kkb| †hgb- kU©−†iÄ  KwgDwb‡Kkb|  

• Bbd«v‡iW (Infrared-IR) kU©-†iÄ KwgDwb‡Kkb|  

      †hgb- wi‡gvU K‡›Uªvj (Remote Control)| 

wPÎ-2.15: Iq¨vi‡jm KwgDwb‡Kkb 
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2.3.1  Iq¨vi‡jm KwgDwb‡Kk‡bi cÖ‡qvRbxqZv−  

 eZ©gvb we‡k¦ wewfbœ †ÿ‡Î Iq¨vi‡jm cÖhyw³ cÖ‡qvRb n‡”Q| Zvi g‡a¨ D‡j øL‡hvM¨ 

K‡qKwU †ÿÎ n‡”Q: 

 •   wmwKDwiwU wm‡÷g: wewfbœ Awdm-Av`vjZ ev evmv evwoi wbivcËvi Rb¨ Iq¨vi‡jm cÖhyw³ 

e¨envi  Kiv nq| 

 •  †Uwjwfkb wi‡gvU K‡›Uªvj: eZ©gv‡b †UwjwfkbMy‡jvi Iq¨vi‡jm wi‡gvU K‡›Uªvj cÖ‡qvRb nq|  

 •  †mjyjvi †Uwj‡dvb: eZ©gv‡b †mjyjvi †Uwj‡dvb I g‡Wgmg~‡n Iq¨vi‡jm cÖhyw³ me‡P‡q 

†ewk e¨eüZ nq| †iwWI I‡qe e¨envi K‡i †mjyjvi †Uwj‡dvb cwiPvjbv Kiv nq|   

 •  IqvB-dvB: IqvB-dvB n‡jv ¯̂í cwim‡ii GKwU †jvKvj Gwiqv †bUIqvK© hv enb‡hvM¨ 

Kw¤úDwUs wWfvBmMy‡jv‡K (†hgb- j¨vcUc, †gvevBj) Lye mn‡RB B›Uvi‡b‡Ui mv‡_ mshy³ 

Ki‡Z cv‡i|  

 •  Iq¨vi‡jm GbvwR© UªvÝdvi: GwU m¤ú~Y© Zviwenxb| Iq¨vi‡jm GbvwR© UªvÝdvi Gi mvnv‡h¨ 

•e`y¨wZK kw³ GKwU kw³ Drm n‡Z GKwU •e ỳ¨wZK †jv‡W UªvÝwgU nq|  

 •  Kw¤úDUvi B›Uvi‡dm wWfvBm: eZ©gv‡b Kw¤úDUvi wWfvBm †hgb- Kx-†evW©, gvDm 

Iq¨vi‡jm myweav cvIqv hvq| eZ©gv‡b Kw¤úDUvi wWfvBmMy‡jv‡Z e ø yUz_ cÖhyw³i 

myweav cvIqv hvq| Iq¨vi‡jm †bUIqvwK©s cÖhyw³‡Z IqvBdvB wWfvBmmg~n e¨eüZ 

n‡q _v‡K| 

  

2.3.2  eøyUz_ (Bluetooth) 
eøyUz_ n‡”Q Zviwenxb ¯̂í `~i‡Z¡ †WUv A`vb-cÖ`v‡bi Rb¨ e¨eüZ GKwU †cÖvcv‡qUvwi I‡cb Iq¨vi‡jm 

cÖhyw³| Gi gva¨‡g GKwU cv‡m©vbvj Gwiqv †bUIqvK© 

(PAN) m„wó nq †hLv‡b DPuy gv‡bi wbivcËv eRvq 

_v‡K| Gi `~iZ¡ mvaviYZ 10 †_‡K 100 wgUvi n‡q 

_v‡K| wewfbœ wWfvB‡m USB †cv‡U©i gva¨‡g eøyUz_ 

ms‡hvM †`qv nq| 1994 mv‡j †UwjKg †fÛi 

GwiKmb eøyUz_ D™¢veb K‡i| `kg kZvwãi †Wbgv‡K©i 

ivRv nvivì eøyUz_ Gi bvg Abymv‡i G cÖhyw³wUi bvg ivLv n‡q‡Q eøyUz_| eZ©gv‡b †gvevBj †dvb †_‡K 

ïiæ K‡i j¨vcUc, U¨ve, wcwWG, ¯§vU© †dvb, Kw¤úDUvi, †gwWK¨vj wWfvBm Ges evmvevwoi we‡bv`b 

†ÿ‡Îi A‡bK wWfvB‡m eøyUz_ cÖhyw³wU e¨eüZ n‡”Q| Gi gva¨‡g wWfvBm¸‡jv‡K mshy³ Ki‡Z GLb 

Avi K¨vej ms‡hv‡Mi cÖ‡qvRb co‡Q bv| enb‡hvM¨ I åvg¨gvY hš¿cvwZi †ÿ‡Î Gai‡bi †hvMv‡hvM 

mnR nq| Gi †WUv UªvÝdvi †iU cÖvq 1 †gMvweU/†m‡KÛ ev Zvi‡P‡q †ewk|  

wPÎ-2.16: e­yUz_ 
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eøyUz‡_i •ewkó¨ (Characteristics of Bluetooth) 

 1.  ¯̂í `~i‡Z¡ `ywU wWfvB‡mi g‡a¨ †WUv ’̄vbvšÍ‡i eø yUz_ †iwWI I‡qf e¨envi K‡i| 

 2.  eøyUz_ 2.4 wMMvnvU©R (GHz) wd«Kz‡qwÝ‡Z KvR K‡i| 

 3.  10-100 wgUv‡ii g‡a¨ Ae ’̄vbKvix wWfvB‡mi mv‡_ †hvMv‡hvM ¯’vcb Ki‡Z cv‡i| 

 4.  eøyUz_ GKwU wc‡Kv-†bU Gi AvIZvq m‡e©v”P 8wU h‡š¿i mv‡_ wmMb¨vj Av`vb-cÖ`vb Ki‡Z 

cv‡i|  

 5.  †gvevBj †dvb, j¨vcUc, Kw¤úDUvi, wcÖ›Uvi, wWwRUvj K¨v‡giv Ges wfwWI †Mg Kb‡mvj¸‡jv‡K 

ci¯ú‡ii mv‡_ mshy³ Ki‡Z Ges Z_¨ wewbgq Ki‡Z eøyUz_ GKwU wbivc` Dcv‡q mieivn K‡i 

_v‡K| 

 6. eøyUz_ e¨enviKvixi ga¨ ’̄Zv QvovB A‡Uv KbwdMvi Ki‡Z cv‡i| 

eøyUz‡_i e¨envi (Application of Bluetooth)  
 1.  †dv‡bi mv‡_ n¨vÛm wd« †nW‡m‡Ui ms‡hvM mvDÛ ev f‡qm †WUv ’̄vbvšÍ‡i eø yUz_ e¨eüZ nq|  

 2.  †dvb †_‡K Kw¤úDUv‡ii dvBj ’̄vbvšÍ‡i G cÖhyw³ e¨eüZ nq|  

 3.  eøyyUz_ e¨envi K‡i Kw¤úDUv‡ii mv‡_ Ab¨vb¨ wWfvB‡mi ms‡hvM 

NUv‡bv hvq Ges Z_¨ Av`vb-cÖ`vb Kiv hvq|  

 4.  wcwmi BbcyU I AvDUcyU wWfvBm¸‡jvi mv‡_ Zviwenxb †hvMv‡hv‡M 

eøyyUz_ e¨eüZ nq|  

 5.  wRwcGm wiwmfvi, wPwKrmv hš¿cvwZ, evi‡KvW ¯‹¨vbvi I UªvwdK 

K‡›Uªvj wWfvBm¸‡jv‡Z eøyyUz_ e¨eüZ nq|  

 6.  †WwW‡K‡UW †Uwj‡nj_ wWfvBm¸‡jv‡Z †nj_ †mÝi †WUv¸‡jvi kU© †iÄ UªvÝwgk‡b eøyyUz_ 

e¨eüZ nq|  

 7.  cÖvqB Bbd«v‡iW e¨eüZ nq Ggb ¯’v‡b wbqš¿‡Yi †ÿ‡Î eøyyUz_ e¨eüZ nq| 
 

2.3.3  IqvB-dvB (Wi-Fi)  
 Wi-Fi kãwU Wireless Fidelity k‡ãi mswÿß iƒc| IqvB-dvB n‡jv RbwcÖq GKwU Zviwenxb 

†bUIqvwK©s cÖhyw³ hv D”P MwZi B›Uvi‡bU I †bUIqvK© ms‡hvMmg~n 

mieiv‡ni Rb¨ †eZvi Zi½‡K e¨envi K‡i _v‡K| •e`y¨wZK 

hš¿cvwZ¸‡jv‡K Zviwenxb Dcv‡q mshy³ Kivi GKwU †KŠkj n‡jv 

IqvB-dvB (Wi-Fi)| GwU Iq¨vi‡jm †jvKvj Gwiqv †bUIqvK© 

(WLAN) Gi Rb¨ IEEE(Institute of Electrical & 
Electronics Engineers) 802.11 cÖYxZ ÷¨vÛvW©| Gi Gwiqv GKwU 

Kÿ, GKwU feb wKsev K‡qK wK.wg. GjvKv Ry‡o n‡Z cv‡i|  

wPÎ-2.17: e­yUz_  

wPÎ-2.18: IqvB-dvB 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³ 

 

 

 

52 

mvaviYZ Bb‡Wv‡ii †ÿ‡Î G ~̀iZ¡ 32 wgUvi Ges AvDU‡Wv‡ii †ÿ‡Î 95 wgUv‡ii g‡Zv n‡q _v‡K| 

IqvB-dvB Gbveì †Kv‡bv wWfvBm †hgb- GKwU cv‡m©vbvj Kw¤úDUvi, wfwWI †Mg Kb‡mvj, 

¯§vU©‡dvb wKsev wWwRUvj AwWI †cøqvi cÖf„wZ GKwU Iq¨vi‡jm †bUIqvK© A¨vK‡mm c‡q‡›Ui gva¨‡g 

B›Uvi‡b‡Ui mv‡_ hy³ n‡Z cv‡i|  
 

IqvB-dvB Gi •ewkó¨ (Characteristics of Wi-Fi) 

 •  GwU IEEE 802.11 ÷¨vÛv‡W©i Iq¨vi‡jm †jvKvj Gwiqv †bUIqvK© (WLAN) 
 •  Wi-Fi cÖhyw³ e¨envi K‡i GKB mv‡_ GKvwaK Kw¤úDUv‡i B›Uvi‡bU ms‡hvM †`qv hvq|  

 •  IqvB-dvB Gi Kfv‡iR mxwgZ cwimi †_‡K wb‡q we Í̄…Z cwim‡i cvIqv  m¤¢e| 

 •  Wi-Fi cÖhyw³i mvnv‡h¨ B›Uvi‡bU A¨vK‡mm Kiv hvq|  

 •  Kfv‡iR Gwiqv mvaviYZ Bb‡Wv‡ii †ÿ‡Î 32 wgUvi Ges AvDU‡Wv‡ii  †ÿ‡Î 95 wgUv‡ii  g‡Zv 

n‡q _v‡K|  

 •  †bUIqv‡K© mn‡R bZzb e¨enviKvix hy³ K‡i †bUIqv‡K©i cwiwa evov‡bv hvq|  

 •  GKvwaK A¨v‡·m c‡q‡›Ui Rb¨ †bUIqvK© †ivwgs myweav i‡q‡Q|  

 •  802.11b I 802.11g ÷¨vÛv‡W©i Rb¨ wd«Kz‡qwÝ †nvwcs myweav cÖ`vb K‡i|  
 

IqvB-dvB Gi myweav (Advantages of Wi-Fi) 
 •  Wi-Fi cÖhyw³ e¨envi K‡i GKB mv‡_ GKvwaK Kw¤úDUv‡i B›Uvi‡bU ms‡hvM †`qv hvq|  

 •  †bUIqv‡K©i Rb¨ †Kv‡bv jvB‡mÝ ev KZ„©c‡ÿi Aby‡gv`‡bi cÖ‡qvRb nq bv|  

 •  †bUIqv‡K© mn‡R bZzb e¨enviKvix hy³ K‡i †bUIqv‡K©i  cwiwa evov‡bv hvq|  

 •  evavgy³ wmMb¨vj UªvÝdv‡ii Rb¨ wewfbœ ai‡bi A¨vbwµckb myweav w`‡q _v‡K|  

 •  GKvwaK A¨v‡·m c‡q‡›Ui Rb¨ †bUIqvK© †ivwgs myweav i‡q‡Q|  

 •  802.11b Ges 802.11g ÷¨vÛv‡W©i Rb¨ wd«Kz‡qwÝ †nvwcs myweav cÖ`vb K‡i|  

 •  IqvB-dvB †jvKvj Gwiqv †bUIqv‡K©i Zzjbvq Zzjbvg~jKfv‡e m Í̄v Ges Lye mn‡RB e¨envi Kiv hvq|  
 

IqvB-dvB Gi Amyweav (Disadvantages of Wi-Fi) 
 •  Wi-Fi †bUIqv‡K©i mxgvbv wbw`©ó GjvKv ch©šÍ mxgve× _v‡K| 

 •  †bUIqv‡K©i `ÿZv I MwZ Zzjbvg~jKfv‡e Kg|  

 •  we`y¨r LiP Ab¨vb¨ ÷¨vÛv‡W©i Zzjbvq †ewk|  

 •  Ab¨vb¨ wWfvBm KZ…©K wmMb¨v‡j R¨vg ev cÖwZeÜKZv m„wó n‡Z cv‡i| 

 •  †WUv I †bUIqv‡K©i wbivcËv SzuwK †_‡K hvq|  

 •  ~̀iZ¡ †ewk n‡j  †bUIqv‡K©i MwZ I wmMb¨v‡ji ¸YMZ gvb D‡jøL‡hvM¨nv‡i K‡g †h‡Z cv‡i|  

 •  AÁvZ ev Aby‡gvw`Z e¨w³ KZ…©K A¨v‡·m c‡q›U e¨env‡ii SzuwK _v‡K|  
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2.3.4   IqvBg¨v· (WiMAX)  
 

WiMAX Gi c~Y©iƒc n‡”Q Worldwide Interoperability for Microwave Access| IqvBg¨v· 

(WiMAX) cÖhyw³i gva¨‡g D”P MwZi eªWe¨vÛ †mev, 

Zviwenxb e¨e ’̄vq we Í̄…Z GjvKvRy‡o B›Uvi‡bU 

A¨vK‡mm Kivi my‡hvM cvIqv hvq| 1998 mv‡j 

IEEE 802.16 MÖæc Iq¨vi‡jm †g‡UªvcwjUb Gwiqv 

†bUIqvK©  (WMAN) Gi Rb¨ gvbwU Av`k© wn‡m‡e 

MÖnY Kiv nq| GwU A‡cÿvK…Z AwaK gvbm¤§Z I 

AwaK wbivcËv myweav msewjZ Iq¨vi‡jm cÖ‡UvKj| G 

cÖ‡UvK‡ji †WUv UªvÝwgkb †iU 70 †gMvweU/ †m‡KÛ| 

WiMAX Gi cÖavb `ywU Ask i‡q‡Q| GKwU n‡”Q WiMAX Gi †em †÷kb hv Bb‡Wvi I 

AvDU‡Wvi UvIqvi wb‡q MwVZ| Ab¨wU n‡”Q Gw›Ubvmn WiMAX wiwmfvi, hv †Kv‡bv Kw¤úDUvi ev 

j¨vcU‡c mshy³ _v‡K| GKwU  WiMAX †em †÷kb mvaviYZ 10 wKwg n‡Z ïiæ K‡i 60 wKwg 

ch©šÍ eªWe¨vÛ B›Uvi‡bU A¨v‡·m myweav w`‡q _v‡K|  

IqvBg¨v· bvgwU w`‡q‡Q IqvBg¨v· †dvivg hv MwVZ n‡qwQj 2001 mv‡ji Ry‡b| IqvBg¨v· 

wWGmGj †mev‡K `~‡i mwi‡q w`‡q BDwbfvm©vj B›Uvi‡bU A¨vK‡m‡mi my‡hvM K‡i w`‡q‡Q| 

IqvBg¨v‡·i cÖKvi‡f`: IqvBg¨v· `yai‡bi n‡Z cv‡i| h_v: 

 1. wd·W IqvBg¨v· Ges    2.  †gvevBj IqvBg¨v·| 

1. wd·W IqvBg¨v·: wd·W IqvBg v̈‡· g~j¨mvkªqx c‡q›U-Uz-c‡q›U Ges c‡q›U-Uz-gvwëc‡q›U mjy¨kb 

cvIqv hvq| 

2.  †gvevBj IqvBg¨v·: †gvevBj IqvBg¨v‡· †h‡Kv‡bv ai‡bi †Uwj‡hvMv‡hvM‡K †gvevBj wWfvB‡m 

e¨envi Dc‡hvMx K‡i| †gvevBj IqvBg¨v· wd·W Iq¨vi‡jm A¨vwcø‡Kkb¸‡jv‡K AviI GKavc 

GwM‡q wb‡q †mj‡dv‡bi g‡Zv A¨vwcø‡Kkb¸‡jv‡K AviI wekvj cwim‡i e¨env‡ii my‡hvM K‡i †`q| 

IqvBg¨v· Gi myweav (Advantages of WiMAX)  
 1.  Kfv‡iR Gwiqv mvaviYZ 10 wKwg n‡Z ïiæ K‡i 60 wKwg ch©šÍ n‡q _v‡K|  

 2.  GKK GKwU †÷k‡bi gva¨‡g nvRvi nvRvi e¨enviKvix‡K B›Uvi‡bU †mev †`qv hvq| 

 3.  wd«‡Kv‡qwÝ e¨vÛ jvB‡mÝ ev jvB‡mÝwenxb DfqB n‡Z cv‡i|  

 4.  cÖZ¨šÍ AÂ‡jI †mev cvIqv hvq; GgbwK †hLv‡b †dv‡bi ms‡hvM †cuŠ‡Qwb †mLv‡bI| 

 5.  †KvqvwjwU Ae mvwf©‡mi wbðqZv †`q|  

 6.  Z_¨ I †Uwj‡hvMv‡hvM †mev¸‡jv cÖ`vb Kiv hvq| 

 7.  Gw›Ubvmn WiMAX wiwmfvi, hv †Kv‡bv Kw¤úDUvi ev j¨vcU‡c mshy³ _v‡K| 

wPÎ-2.19: IqvBg¨v· 
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IqvBg¨v· Gi Amyweav (Disadvantages of WiMAX) 
 1.  ~̀iZ¡ †ewk n‡j GKvwaK †eR †÷k‡bi cÖ‡qvRb nq|  

 2.  †bUIqv‡K©i Ab¨vb¨ Iq¨vi‡jm wWfvBm wmMb¨v‡j cÖwZeÜKZv m„wó Ki‡Z cv‡i|  

 3.   ms ’̄vcb Ges iÿYv‡eÿY LiP †ewk|  

 4.  A‡bK e¨enviKvix GKB UvIqvi A¨v‡·m Kivq mvwf©‡mi mwVK ¸YMZ gvb eRvq ivLv A‡bK‡ÿ‡Î 

KwVb|   

 5.  Ab¨vb¨ †bUIqvK© †hgb- dvBevi AcwUK, m¨v‡UjvBU, K¨vej BZ¨vw`i mv‡_ Zzjbv Ki‡j 

IqvBg¨v· Gi †WUv †iU AZ¨šÍ axiMwZi| 

 6.  Lvivc AvenvIqv †hgb e„wói Kvi‡Y Gi wmMb¨v‡j weNœ NU‡Z cv‡i| 

 7.  †ewk we`y¨rkw³ e¨enviKvix cÖhyw³ hvi d‡j mvwe©K †bUIqvK© Pvjv‡bvi Rb¨ ch©vß we`y¨‡Zi 

mieivn wbwðZ Ki‡Z nq| 
 

KvR: IqvB-dvB Ges IqvBg¨v· Gi g‡a¨ cv_©K¨ †jL| 

2.4  †gvevBj †Uwj‡dvb wm‡÷‡gi wewfbœ cÖRb¥ 

eZ©gvb we‡k¦ Z_¨ cÖhyw³i hy‡M †gvevBj †dvb GKwU AZ¨vek¨Kxq hš¿ wn‡m‡e cwiMwYZ n‡q‡Q| 

1940 mv‡ji w`‡K hy³iv‡ó me©cÖ_g †gvevBj †dvb mvwf©m Pvjy nq| cieZ©x‡Z 1950 mv‡ji ïiæ‡Z 

BD‡iv‡c †gvevBj mvwf©m Pvjy nq| 1973 mv‡j mvaviYZ gvby‡li g‡a¨ †gvevBj †dv‡bi e¨envi ïiæ 

nq| †gvevBj †dv‡bi µgea©gvb e¨envi I Dbœq‡bi GK GKwU ch©vq ev avc‡K †gvevBj †dv‡bi 

cÖRb¥ e‡j| †gvevBj †dvb cÖhyw³i µgea©gvb DbœwZ I e¨env‡ii Dci wfwË K‡i †gvevBj †dvb 

Avwe®‹v‡ii ïiæ †_‡K eZ©gvb mgq ch©šÍ PviwU cÖR‡b¥ fvM Kiv n‡q‡Q| h_v: 
 

 1.  cÖ_g cÖRb¥ (First Generation-1G) 

 2.  wØZxq cÖRb¥ (Second Generation- 2G) 

 3.  Z…Zxq cÖRb¥ (Third Generation-3G)
 

 4.  PZz_© cÖRb¥ (Fourth Generation-4G)  

 

1.  cÖ_g cÖRb¥ (First Generation-1G)  

cÖ_g cÖR‡b¥i †gvevBj †dvb¸‡jv wQj †mjyjvi †bUIqvK© wbf©i Ges A¨vbvjM wm‡÷‡gi 

Dci wfwË K‡i •Zwi n‡qwQj| 1973 mv‡j †mbvevwnbxi 

evwn‡i wbw`©ó K‡qKwU †ÿ‡Î †gvevBj ‡dv‡bi e¨envi ïiæ 

nq|  1979 mv‡j evwYwR¨Kfv‡e  mvaviYZ gvby‡li g‡a¨ 

†gvevBj †dv‡bi e¨envi ïiæ nq| †m Rb¨ 1979 mvj‡K 

1g cÖR‡b¥i †gvevBj †dv‡bi m~Pbv Kvj ejv nq| 1979 

mv‡j Gwkqvi me©e„nr †UwjKwgDwb‡Kkb †Kv¤úv wb Rvcv‡bi 

NTTC (Nippon Telegraph and Telephone 
Corporation) †mjyjvi †Uwj‡dvb Drcv`b ïiæ K‡i| 1980 

mv‡ji ïiæi w`‡K KvbvWv, hy³ivóª, †gw·‡Kv‡Z †mjyjvi †Uwj‡dv‡bi wKQz wKQz e¨envi ïiæ nq|  

wPÎ-2.20: 1G †gvevBj 
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1981 mv‡j NMT (Nordic Mobile Telephone) KZ…©K †WbgvK©, wdbj¨vÛ, biI‡q I myB‡W‡b 

AvšÍR©vwZK †ivwgs myweavmn 1g cÖR‡b¥i †gvevBj †bUIqv‡K©i 2q hvÎv ïiæ nq| 1983 mv‡j DËi 

Av‡gwiKvq evwYwR¨Kfv‡e cÖ_g cÖRb¥ †gvevBj †dvb Pvjy Kiv nq hvi bvg wQj AMPS (Advanced 
Mobile Phone System)| AMPS GbvjM wmMb¨vj e¨envi K‡i †hvMv‡hvM ’̄vcb KiZ|  

cÖ_g cÖR‡b¥i †gvevBj †dv‡bi •ewkó¨ : 

 •  †bUIqv‡K© †iwWI wmMb¨vj wn‡m‡e A¨vbvjM wm‡÷‡gi e¨envi|  

 •  †bUIqv‡K© NMT (Nordic Mobile Telephone) ÷¨vÛvW©| 

  •  P¨v‡bj A¨v‡·m c×wZ  FDMA (Frequency Division Multiple Access)| 

  •  †gvevBj †dvbmg~n AvKv‡i †QvU Ges IR‡b nvjKv| 

  •  wmMb¨vj wd«‡Kv‡qwÝ Zzjbvg~jKfv‡e Kg|  

  •  K‡_vcK_b Pjv Ae ’̄vq e¨enviKvixi Ae ’̄v‡bi cwieZ©b n‡j UªvÝwgkb wew”Qbœ n‡q hvq| 

  •  G‡Z gvB‡µvcÖ‡mmi Ges †mwgKÛv±i cÖhyw³ e¨eüZ nq|  

  •  A‡cÿvK…Z Kg wd«‡Kv‡qwÝ e¨v‡Ûi e¨envi| 

D`vniY: GWfvÝW †gvevBj †dvb wm‡÷g (Advanced Mobile Phone System-AMPS), bwW©K 

†gvevBj †Uwj‡dvb (Nordic Mobile Telephone), †UvUvj GK‡mm KwgDwb‡Kkb wm‡÷g (Total 
Access Communication System- TACS) BZ¨vw`|  
 

2.  wØZxq cÖRb¥ (Second Generation-2G) 
  

cÖ_g cÖR‡b¥i A¨vbvjM wm‡÷‡gi †gvevBj †dv‡bi cwie‡Z© wØZxq cÖR‡b¥i wWwRUvj †gvevBj 

†bUIqvK© wm‡÷g Pvjy nq| 1990 mv‡j BD‡iv‡c wØZxq cÖR‡b¥i †gvevBj 

†dvb me©cÖ_g e¨eüZ nq| UªvÝwgkb †KvqvwjwU, wm‡÷g K¨vcvwmwU Ges 

wekvj GjvKv Ry‡o †bUIqvK© M‡o †Zvjvi j‡ÿ¨ wØZxq cÖR‡b¥i †gvevBj 

wm‡÷g Pvjy Kiv nq| f‡qm‡K Noise gy³ Kivi gva¨‡g wØZxq cÖRb¥ 

†gvevBj †dv‡bi Avwef©ve N‡U| GwU f‡qm UªvÝwgU K‡i wWwRUvj c×wZi 

gva¨‡g| 1991 mv‡j wdbj¨v‡Û me©cÖ_g GSM †bUIqvK© Radiolinja 

Pvjy nq| 1992 mv‡j hy³iv‡R¨ †gwkb wbqwš¿Z Ges 1993 mv‡j 

wdbj¨v‡Û Person to Person SMS †U·U g¨v‡mR mvwf©m Pvjy nq| wdbj¨v‡Û 2000 mv‡j me©cÖ_g 

†gvevBj †dvb e¨envi K‡i •`wbK wbDR †nWjvBb weÁvcb cÖPvi Kiv nq|   
    

wØZxq cÖR‡b¥i †gvevBj †dv‡bi •ewkó¨− 

 • wWwRUvj c×wZi †iwWI wmMb¨vj e¨eüZ nq|  

 •    P¨v‡bj A¨v‡·m c×wZ TDMA, FDMA Ges CDMA|  

 • mxwgZgvÎvq AvšÍ©RvwZK †ivwgs myweav Pvjy nq| 

 • GSM c×wZ‡Z †WUv Ges f‡qm †cÖiY Kiv m¤¢e nq|  

 • †WUv ’̄vbvšÍi Kivi MwZ A‡bK †ewk|  

 • K‡_vcK_b Pjv Ae ’̄vq e¨enviKvixi Ae ’̄v‡bi cwieZ©b n‡j UªvÝwgkb Awew”Qbœ _v‡K| 

 • me©cÖ_g wcÖ‡cBW c×wZ Pvjy nq| 

• GgGgGm (MMS-Multimedia Message Service) Ges GmGgGm (SMS-Short Message 
Service) mvwf©m Pvjy nq| 

wPÎ-2.21: 2G †gvevBj 
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D`vniY: wRGmGg 900, wRGmGg-Avi, wRGmGg 1800, wRGmGg 1900, wRGmGg 

400, Digital AMPS (D-AMPS), CDMA BZ¨vw`|  

3.  Z…Zxq cÖRb¥ (Third Generation-3G)  

wØZxq cÖRb¥ †_‡K Z…Zxq cÖR‡b¥i cÖavb cÖhyw³MZ cv_©K¨ n‡”Q mvwK©U myBwPs †WUv UªvÝwgk‡bi 

cwie‡Z© Z…Zxq cÖR‡b¥ c¨v‡KU myBwPs †WUv UªvÝwgk‡bi e¨envi| 

2001 mv‡ji †g gv‡m Rvcv‡bi †UvwKI GjvKvq NTT  †Wv‡Kv‡gv 

Pvjy K‡i cÖ_g A-evwYwR¨K I cixÿvg~jK 3G †bUIqvK©| G cÖR‡b¥B 

AvaywbK †gvevBj †UK‡bvjwR HSPA (High Speed Packet 
Access) Gi  ev¯Íevqb Kiv nq| W-CDMA c×wZ eZ©gv‡b 

UMTS (Universal Mobile Telecommunication System) 
bv‡g cwiwPZ| Z…Zxq cÖR‡b¥ D”P MwZi †WUv UªvÝdvi I 

gvwëwgwWqv †WUv e¨envimn CDMA I GPRS (General Packet 
Radio Service) ÷¨vÛv‡W©i e¨vcK DbœwZ mvwaZ nq| d‡j me©vwaK †WUv UªvÝdv‡ii †gvevBj 

†UK‡bvjwR EDGE (Enhanced Data rates for GSM Evolution) Pvjy nq| 
 

2002 mv‡j `wÿY †Kvwiqv I hy³iv‡óª WCDMA Gi cÖwZØ›Øx EV-DO †UK‡bvjwR Pvjy 

n‡jI 2002 mv‡ji †kl w`‡K Rvcv‡b Ges 2003  mv‡j BZvwj I hy³iv‡R¨ WCDMA 

†UK‡bvjwR e¨env‡ii cÖmvi evo‡Z _v‡K| 2007 mv‡j 3q cÖR‡b¥i †bUIqvK© e¨enviKvix 

295 wgwjq‡b `uvovq, hv wQj †gvU †gvevBj e¨enviKvixi 9% gvÎ| cÖvq `yB-Z…Zxqvsk 

e¨enviKvix WCDMA †UK‡bvjwR Ges GK-Z„Zxqvsk e¨enviKvix  EV-DO ÷¨vÛvW© e¨envi 

Ki‡Zv|  

Z…Zxq cÖR‡b¥i †gvevBj †dv‡bi •ewkó¨:  

 • c¨v‡KU myBwPs I mvwK©U myBwPs Dfq c×wZ‡Z †WUv UªvÝwgkb|  

 • g‡Wg ms‡hvR‡bi gva¨‡g †gvevBj †dv‡b B›Uvi‡b‡Ui e¨envi|  

 • †iwWI wd«‡Kv‡qwÝ W-CDMA Ges  UMTS ÷¨vÛvW©| 

 • EDGE (Enhanced Data Rates for Global Evolution) c×wZ Kvh©Ki nq| d‡j  

          AwaK cwigvY †WUv ’̄vbvšÍi m¤¢e nq|  

 • †WUv ’̄vbvšÍi D”PMwZ m¤úbœ| †WUv †iU 2 GgwewcGm Gi AwaK|  

 • †gvevBj e¨vswKs, B-Kgvm© BZ¨vw` †mev Kvh©µg Pvjy m¤¢e nq|  

 • G‡ÿ‡Î GSM, EDGE, UTMS Ges CDMA  cÖhyw³ e¨eüZ nq|  

 • AvšÍR©vwZK †ivwgs myweav|   

 • P¨v‡bj A¨vK‡mm ev †mj wmMb¨vj c×wZ n‡jv TD-SCDMA Ges TD-CDMA| 

wPÎ-2.22: 3G †gvevBj 
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Z…Zxq cÖRb¥ †gvevBj †dv‡bi myweavmg~n: 

 1. memgq B›Uvi‡bU ms‡hvM †`qv _v‡K, Avjv`v K‡i B›Uvi‡bU ms‡hvM †`qvi cÖ‡qvRb nq bv| 

 2. wWwRUvj c×wZ‡Z f‡qm Ges †WUv ’̄vbvšÍwiZ nq| 

 3. †h‡Kv‡bv mgq B›Uvi‡bU eªvDR Kiv hvq; B›Uvi‡b‡U †Mg †Ljv Ges †Mg WvDb‡jvW Kiv hvq|  

 4. wfwWI Kbdv‡iÝ (Video Conferance) Kiv hvq|  

 5. Mvb †kvbv, wUwf I wm‡bgv †`Lv Ges Pvwn`v Abyhvqx WvDb‡jvW Kiv hvq| 

 6. weKí c×wZ‡Z wej cÖ`vb msµvšÍ †mev cÖ`vb Kiv hvq|  

D`vniY: UMTS (Universal Mobile Telecommunication System), IMT (International Mobile 
Telecommunication)-2000, MC- CDMA, TD-SCDMA, EDGE, HSPA BZ¨vw`| 

4.  PZz_© cÖRb¥ (Fourth Generation-4G) 

AvMvwg w`‡bi †gvevBj †dvb wm‡÷g n‡jv PZz_© cÖR‡b¥i †gvevBj †dvb wm‡÷g| G cÖR‡b¥i †gvevBj 

wm‡÷‡gi cÖavb •ewkó¨ n‡jv mvwK©U myBwPs ev c¨v‡KU myBwPs‡qi 

cwie‡Z© B›Uvi‡bU cÖ‡UvKj (IP) wfwËK †bUIqv‡K©i e¨envi| 

B›Uvi‡bU cÖ‡UvKj e¨env‡ii d‡j †gvevBj †Uwj‡dvb wm‡÷g (IP) 

wfwËK †bUIqvK© e¨env‡ii gva¨‡g †WUv Av`vb-cÖ`vb Kiv m¤¢e 

n‡e| PZz_© cÖR‡b¥i †gvevBj †dvb wm‡÷‡g AvjUªv-eªWe¨vÛ MwZi 

B›Uvi‡bU e¨envi Kiv hv‡e| `ªæZ Pjbkxj wWfvB‡mi †ÿ‡Î Gi †WUv ’̄vbvšÍi MwZ 100 †gMvweU/ 

†m‡KÛ Ges w ’̄i wWfvB‡mi †ÿ‡Î Gi †WUv ’̄vbvšÍi MwZ 1 †MMvweU/ †m‡KÛ| D`vniY¯^iƒc, 

j¨vcUc, ¯§vU©‡dvb Ges Ab¨vb¨ †gvevBj wWfvB‡mi mv‡_ BDGmwe Iq¨vi‡jm g‡Wg|  PZz_© cÖR‡b¥ 

D™¢vweZ cÖhyw³i g‡a¨ WiMAX, Flash-OFDM (Orthogonal Frequency Division Multiple 
Access), 3GPP LTE (3rd Generation Partnership Project Long Term Evolution) e¨eüZ 

n‡”Q| 2010 mv‡ji ïiæi w`‡K Iqvi‡jm B›Uvi‡bU myweavmn Amazon Kindle, Nook bv‡g wewfbœ B-

wiWvi (E-reader) evRv‡i Av‡m| me©‡kl Iq¨vi‡jm B›Uvi‡bU myweavmn A¨v‡cj †Kv¤úvwbi iPAD bvgK 

†Ue‡jU wWfvBm evRv‡i cvIqv hv‡”Q|   

PZz_© cÖR‡b¥i †gvevBj †dv‡bi •ewkó¨: 

 •  D”P ÿgZvm¤úbœ c¨v‡KU †WUv UªvÝwgkb|  

 •  D”P MwZm¤úbœ Iq¨vi‡jm eªWe¨vÛ mvwf©m| 

 •  D”P MwZi wd«‡Kv‡qwÝ|  

•  Iqvi‡jm B›Uvi‡bU myweavmn iPAD bvgK †Ue‡jU wWfvB‡mi e¨envi| 

 •  USB †cv‡U©i gva¨‡g mivmwi Kw¤úDUv‡i e¨envi Kiv hvq|  

•  wÎ-gvwÎK Qwe cÖ`k©‡bi e¨e ’̄v|  

wPÎ-2.23: 4G †gvevBj 
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2.5 Kw¤úDUvi †bUIqv‡K©i aviYv (Concept of Computer Network) 
eZ©gvb we‡k¦i †hvMv‡hv‡Mi †ÿ‡Î Kw¤úDUvi †bUIqvK© GKwU ¸iæZ¡c~Y© e¨e ’̄v| wek¦e¨vcx Kw¤úDUvi 

†bUIqv‡K©i cÖmvi n‡”Q Kw¤úDUvi cÖhyw³i me©vaywbK e¨envi| eZ©gv‡b wewfbœ ai‡bi cÖwZôv‡b 

wb‡R‡`i Kv‡Ri myweav‡_© wbR¯̂ Kw¤úDUvi †bUIqvK© •Zwi Ki‡Q| Kw¤úDUvi †bUIqvK© ej‡Z eySvq  

`yB ev Z‡ZvwaK Kw¤úDUv‡ii g‡a¨ ms‡hvM e¨e ’̄v| A_©vr wewfbœ Kw¤úDUvi †Kv‡bv †hvMv‡hvM e¨e ’̄v 

Øviv GKm‡½ hy³ _vK‡j Zv‡K e‡j Kw¤úDUvi †bUIqvK©| Kw¤úDUvi †bUIqv‡K©i myweav n‡jv 

A‡bKMy‡jv Kw¤úDUvi ci¯úi hy³ _vKvq ỳ-GKwU Lvivc n‡q †M‡jI me KvR eÜ n‡q hvq bv, 

fv‡jvMy‡jv w`‡q †m KvR Kwi‡q †bqv hvq| 

2.5.1 Kw¤úDUvi †bUIqv‡K©i e¨envi/D‡Ïk¨ (Use of Computer Network) 
 1.  dvBj ev Z_¨ wewbgq (File or Information Sharing) 
 2.  nvW©Iq¨vi wi‡mvm© †kqvwis (Hardware Resource Sharing) 
 3.  mdUIq¨vi wi‡mvm© †kqvwis (Software Resource Sharing) 
 4.  Z_¨ msiÿY (Information Preservation) 
 5.  Z_¨ myiÿv (Information Protection)  
 6.  evZ©v ev †g‡mR Av`vb-cÖ`vb (Exchanging Message) 
2.5.2   †bUIqv‡K©i cÖKvi‡f` 

wbqš¿Y KvVv‡gv mvwf©m cÖ`v‡bi ai‡bi Dci wfwË K‡i †bUIqv‡K©i cÖKvi‡f`− 

†bUIqv‡K©i wbqš¿Y KvVv‡gv Ges mvwf©m cÖ`v‡bi ai‡bi Dci wfwË K‡i G‡K cÖavbZ wZb fv‡M fvM 

Kiv hvq| h_v: 

 K.   K¬v‡q›U-mvf©vi †bUIqvK© (Client-Server Network) 
 L.   wcqvi-Uz-wcqvi †bUIqvK© (Peer to Peer Network) 
 M.   wgkª ev nvBweªW †bUIqvK© (Hybrid Network) 
K.  K¬v‡q›U-mvf©vi †bUIqvK© (Client-Server Network)  
GK ev GKvwaK †WwW‡K‡UW mvf©v‡ii mgš^‡q G ai‡bi †bUIqvK© MwVZ nq| G †WwW‡K‡UW mvf©vi 

K¬v‡q›U wcwmÕi Rb¨ cÖ‡qvRbxq mvwf©m cÖ`vb K‡i| mvwf©mmg~‡ni AvIZvq cÖavbZ hv _v‡K Zvn‡jv 

dvBj, wcÖ›U †g‡mR, WvUv‡eR, Gwcø‡Kkb BZ¨vw`|  
 

 

 

 

 

 

 

 

 

wPÎ:  2.24  K¬v‡q›U-mvf©vi †bUIqv‡K©i D`vniY 
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L. wcqvi-Uz-wcqvi †bUIqvK© (Peer to Peer Network) 
wcqvi Uz wcqvi †bUIqvK© c×wZ‡Z wbw`©ó †Kv‡bv mvf©vi _v‡K bv| G cÖKv‡ii †bUIqv‡K© cÖwZwU 

wcwm wi‡mvm© (Resource) †kqvwis-Gi †ÿ‡Î mgvb 

f~wgKv cvjb K‡i _v‡K| GLv‡b †Kv‡bv †WwW‡K‡UW 

mvf©vi _v‡K bv, d‡j GLv‡b wcwmMy‡jvi g‡a¨ ¸iæ‡Z¡i 

w`K †_‡K †Kv‡bv †kªwYweb¨vmI †bB| cÖwZwU c„_K 

wcwm Zvi WvUvi wbivcËv weav‡b wb‡RB `vqx _v‡K| 

wcwmÕi e¨enviKvix G‡ÿ‡Î wba©viY K‡i †`b Zvi 

†Kv‡bv dvBj ev †WUv †bUIqv‡K© Ab¨vb¨‡`i e¨env‡ii 

Rb¨ Db¥y³ _vK‡e|  

M. wgkª ev nvBweªW †bUIqvK© (Hybrid Network) 
wgkª ev nvBweªW †bUIqvK© g~jZ K¬v‡q›U mvf©vi I wcqvi-Uz-wcqvi †bUIqv‡K©i GKwU mgš^q| 

mvaviYZ nvBweªW †bUIqv‡K© K¬v‡q›U mvf©vi As‡ki cÖvavb¨ _v‡K| Z‡e Gi cvkvcvwk GLv‡b ¯^í 

we¯Ív‡i wcqvi-Uy-wcqvi †bUIqv‡K©i Ask †Rvov †`qv n‡q _v‡K| G cÖwµqvq Kw¤úDUvi ev 

†bvWMy‡jv‡K mivmwi †K›`ªxq Kw¤úDUv‡ii m‡½ hy³ bv K‡i we‡kl ¯’v‡b ¯’vcb Kiv nq I Zvici 

MwZkxj ms‡hvMc_ Øviv mshy³ Kiv nq| 

AvKvi I we Í̄…wZi Dci wfwË K‡i Kw¤úDUvi †bUIqvK©‡K cÖavbZ  Pvifv‡M fvM Kiv nq| h_v: 

 

 1.  cv‡m©vbvj Gwiqv †bUIqvK© ev c¨vb (Personal Area Network-PAN) 
 2.  †jvKvj Gwiqv †bUIqvK© ev j¨vb (Local Area Network-LAN) 
 3.  †g‡UªvcwjUb Gwiqv †bUIqvK© ev g¨vb (Metropolitan Area Network-MAN) 
 4.  IqvBW Gwiqv †bUIqvK© ev Iqvb (Wide Area Network-WAN) 
 
 

1.  cv‡m©vbvj Gwiqv †bUIqvK© ev c¨vb (Personal Area Network-PAN)   

c¨vb (PAN) Gi c~Y©iƒc n‡”Q  Personal Area Network| †Kv‡bv e¨w³i wbKUeZx© wewfbœ wWfvB‡mi 

(†Uwj‡dvb Ges cv‡m©vbvj wWwRUvj Gwmm‡U›Um) 

g‡a¨ ms‡hvM ’̄vcb K‡i Z_¨ Av`vb-cÖ`v‡bi 

†bUIqvK© wm‡÷g‡K PAN e‡j| c¨vb e¨w³MZ 

wWfvBm¸‡jvi g‡a¨ †hvMv‡hv‡Mi Rb¨ e¨eüZ n‡Z 

cv‡i A_ev nvqvi †j‡fj †bUIqvK© Ges B›Uvi‡b‡Ui 

mv‡_ †hvMv‡hv‡Mi Rb¨I n‡Z cv‡i| c¨vb Gi we Í̄…wZ 

mvaviYZ 10 wgUvi Gi g‡a¨ mxgve×| PAN G 

e¨eüZ wWfvBm¸‡jvi g‡a¨ D‡jøL‡hvM¨ wWfvBm n‡”Q j¨vcUc (Laptop), wcwWG (PDA) enb‡hvM¨ 

wcÖ›Uvi, †gvevBj (Mobile) BZ¨vw`| c¨vb USB evm Ges Fireware evm Øviv mshy³ n‡Z cv‡i|  

wPÎ-2.25: wcqvi-Uz-wcqvi †bUIqvK© 

wPÎ-2.26: cv‡mv©bvj Gwiqv †bUIqvK© 
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c¨vb Gi •ewkó¨vewj (Characteristics of PAN) 
 1. cv‡m©vbvj Kw¤úDUvi wWfvBmmg~‡ni g‡a¨ †hvMv‡hv‡Mi Rb¨ e¨eüZ nq|  

 2. e¨vwß mvaviYZ K‡qK wgUv‡ii g‡a¨B mxgve× _v‡K|  

 3. Kw¤úDUvi evmmg~n †hgb- BDGmwe ev dvqviIq¨vi Gi gva¨‡g Zvi Øviv hy³ _vK‡Z cv‡i|  

 4. Iq¨vi‡jm †bUIqvK© cÖhyw³ Øviv GKwU Iq¨vi‡jm cv‡m©vbvj Gwiqv †bUIqvK© •Zwi Kiv m¤¢e|  

2.  †jvKvj Gwiqv †bUIqvK© ev j¨vb (Local Area Network-LAN) 

LAN Gi c~Y©iƒc n‡”Q Local Area Network| †jvKvj Gwiqv †bUIqvK© ev j¨vb ¯̂í cwim‡ii 

RvqMvi Rb¨ e¨eüZ nq| mvaviYZ 10 wK.wg. ev Zvi Kg 

cwim‡ii RvqMvi g‡a¨  cÖ‡qvRbxq msL¨K Kw¤úDUvi 

Uvwg©bvj ev Ab¨‡Kv‡bv †cwi‡divj wWfvBm (†hgb- wcÖ›Uvi) 

mshy³ K‡i †h †bUIqvK© •Zwi Kiv nq Zv‡K LAN e‡j| 

†ewki fvM LAN B wewìs ev `yB wZbwU cvkvcvwk Aew ’̄Z 

wewìs Gi g‡a¨ †bUIqvK© cÖwZôv Ki‡Z e¨eüZ nq| GwU 

mvaviYZ ¯‹zj-K‡jR ev wek¦we`¨vjq, †Kv‡bv eo Awdm 

wewìs‡q e¨envi Kiv nq| LAN G Aew¯’Z cÖwZwU 

Kw¤úDUviB wb‡R‡`i g‡a¨ †WUv, dvBj, wewfbœ `vwg wWfvBm †hgb- ¯‹¨vbvi, †jRvi wcÖ›Uvi BZ¨vw` 

†kqvi Ki‡Z cv‡i| LAN Gi U‡cvjwR mvaviYZ ÷vi, wis wKsev eªWKv÷ P¨v‡bj †g_W n‡q _v‡K| 

Gi UªvÝwgkb wgwWqv wn‡m‡e mvaviYZ UzB‡÷W †cqvi K¨vej, †Kv-Gw·qvj K¨vej ev AcwUK¨vj 

dvBevi e¨envi Kiv nq|  

†jvKvj Gwiqv †bUIqvK© D™¢‡ei g~j KviY wQj-Kw¤úDUv‡ii gva¨‡g wewfbœ e¨enviKvixi g‡a¨ 

cvi¯úwiK †hvMv‡hvM ’̄vcb, †WUv ’̄vbvšÍiKiY, GKR‡bi wmwcBD Ab¨R‡b e¨envi Ki‡Z cvivi 

myweav cÖ`vb BZ¨vw`|  

†jvKvj Gwiqv †bUIqv‡K©i •ewkó¨vewj−  

 1.  mxwgZ `~i‡Z¡i g‡a¨ Gi Kvh©µg mxgve×|  

 2.  wmwiR (†kªwY) ms‡hv‡Mi gva¨‡g Kw¤úDUviMy‡jv mshy³ nq|  

 3.  DcvË ’̄vbvšÍ‡ii nvi mvaviYZ 10 †gMvweU/†mt †_‡K 1000 †gMvweU / †mt|  

 4.  G †bUIqvK© ’̄vcb I iÿYv‡eÿY c×wZ mnR I LiP Kg|  

3.  †g‡UªvcwjUb Gwiqv †bUIqvK© ev g¨vb (Metropolitan Are Network-MAN)  
MAN Gi c~Y©iƒc n‡”Q Metropolitan Area Network| 

GKB kn‡ii wewfbœ ’̄v‡b Aew ’̄Z Kw¤úDUvi Ges wWfvBm  wb‡q 

†h †bUIqvK© MwVZ nq Zv‡K MAN e‡j| GwU LAN Gi †_‡K 

eo Area Gi †bUIqvK©| hviv UªvÝwgkb wgwWqv wn‡m‡e 

mvaviYZ †Uwj‡dvb jvBb, g‡Wg ev †Kv‡bv †Kv‡bv †ÿ‡Î 

gvB‡KªvI‡qf e¨envi Kiv nq| Gi `~iZ¡ mvaviYZ †Kv‡bv 

kniwfwËK n‡q _v‡K| gvwëcvj ivDUvi, myBP Ges nve Øviv 

MAN MwVZ| mvaviYZ †Kv‡bv e¨vsK, wkÿv cÖwZôvb ev wkí 

cÖwZôv‡bi wewfbœ kvLv Awd‡mi g‡a¨ †hvMv‡hv‡Mi Rb¨ Gai‡bi †bUIqvK© c×wZ e¨envi Kiv nq|  

wPÎ-2.28: †g‡UªvcwjUb Gwiqv 

†bUIqvK© 

wPÎ-2.27:  †jvKvj Gwiqv †bUIqvK© 
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4. IqvBW Gwiqv †bUIqvK© ev Iqvb (Wide Area Network –WAN) 

WAN Gi c~Y©iƒc n‡”Q Wide Area Network| †h Kw¤úDUvi †bUIqvK© A‡bK eo †fŠ‡MvwjK Ae ’̄vb 

Ry‡o _v‡K Zv‡K IqvBW Gwiqv †bUIqvK© e‡j| G 

†bUIqvK© GKwU †`‡ki wewfbœ ¸iæZ¡c~Y© kn‡ii mv‡_ 

Kw¤úDUvi †bUIqvwK©s e¨e ’̄v ’̄vcb Kiv nq| mvaviYZ 

we‡k¦i  wewfbœ kn‡i Aew ’̄Z LAN ev MAN ev Ab¨ 

†Kv‡bv Kw¤úDUvi wWfvBmI G †bUIqv‡K©i mshy³ _vK‡Z 

cv‡i|  Z‡e Iqv‡bi cy‡iv welqwU wbf©i Ki‡Q wdwRK¨vj 

jvBb, dvBevi AcwUK K¨vej, m¨v‡UjvBU UªvÝwgkb Ges 

gvB‡µvI‡qf UªvÝwgk‡bi Dci| eo eo †`‡ki †ÿ‡Î 

†hgb-fviZ, Av‡gwiKv BZ¨vw` UªvÝwgkb wgwWqv wn‡m‡e m¨v‡UjvBU wm‡÷gI e¨envi Kiv nq| 

Kw¤úDUvi weÁvbx Ges cÖhyw³we`MY IqvBW Gwiqv †bUIqv‡K©i gva¨‡g mviv c„w_ex‡K GKm~‡Î MÖw_Z 

K‡i‡Qb| c„w_exi me‡P‡q eo WAN Gi D`vniY n‡jv B›Uvi‡bU| 

IqvBW Gwiqv †bUIqv‡K©i myweav− 

 1.  wewfbœ cwimsL¨vbMZ DcvË, cÎ-cwÎKv, eB, Pjw”PÎ cÖf„wZ msMÖn I e¨envi Kiv hvq|  

 2.  ¯̂í mg‡qi g‡a¨B we‡k¦i GK ’̄vb †_‡K Ab¨ ’̄v‡b †WUv Ges msev` cvVv‡bv hvq| 

 3.  B‡jKUªwbK †gBj cÖwµqvq we‡k¦i †h‡Kv‡bv ’̄v‡b wPwVcÎ †cÖiY Kiv hvq|  

 4.  †ivMx N‡i †_‡K Wv³v‡ii m‡½ K_v ej‡Z cvi‡eb Ges cÖ‡qvRbxq wPwKrmv wb‡Z cvi‡eb|   

 5.  e¨w³MZ ev mgwóMZfv‡e ey‡jwUb †evW© MVb Kiv hvq|  

 6.  AbjvBb kwcs Kiv hvq|  

 7.  mgMÖ †bUIqvK©-wek¦‡K †Uwe‡j e‡m cÖZ¨ÿ Kiv hvq| 

 8. QvÎ-QvÎxiv ¯‹zj-K‡j‡R bv wM‡qI Ab jvB‡b K¬v‡m AskMÖnY Ki‡Z cv‡i|  

 

2.5.3 †bUIqvK© wWfvBm  

mKj †bUIqvK© KZK¸‡jv †gŠwjK Dcv`vb Øviv •Zwi| †bUIqv‡K©i g‡a¨ AvšÍtms‡hv‡Mi Rb¨ 

Modem, Hub, Routers, Gateway,Switches, Network Interface Card (NIC) BZ¨vw` 

wWfvB‡mi mv‡_ M¨vjfvwbK K¨vej| †hgb-eûj e¨eüZ Cats Cable, Microwork wjsK (†hgb-

IEEE 802.11), AcwUK¨vj dvBevi K¨vej cÖf…wZ cÖ‡qvRb nq|  

wPÎ-2.29: IqvBW Gwiqv †bUIqvK© 
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wb‡P G‡`i m¤ú‡K© we Í̄vwiZ Av‡jvPbv Kiv n‡jv− 

g‡Wg (Modem)  
g‡Wg n‡”Q GKwU B‡jKUªwbKm wWfvBm hv Kw¤úDUv‡ii Z_¨‡K Av‡iK Kw¤úDUv‡i †Uwj‡dvb 

jvB‡bi gva¨‡g †cuŠ‡Q †`q| g‡Wg kãwU Modulator I Demodulator mswÿßiƒc| Modulator 
k‡ãi ‘Mo’ Ges Demodulator k‡ãi ‘Dem’ wb‡q ‘Modem’ kãwU MwVZ n‡q‡Q| †bUIqvwK©s‡q 

Z_¨vewj Av`vb-cÖ`v‡bi †ÿ‡Î g‡Wg ¸iæZ¡c~Y© f~wgKv cvjb K‡i| Modulator Gi KvR n‡”Q 

wWwRUvj wmMb¨vj‡K A¨vbvjM wmMb¨v‡j iƒcvšÍi Kiv Ges Demodulator Gi KvR n‡”Q A¨vbvjM 

wmMb¨vj‡K wWwRUvj wmMb¨v‡j iƒcvšÍi Kiv| †cÖiK Kw¤úDUv‡ii mv‡_ hy³ g‡Wg Kw¤úDUv‡ii 

wWwRUvj wmMb¨vj‡K A¨vbvjM wmMb¨v‡j iƒcvšÍi K‡i †Uwj‡dvb †hvMv‡hvM e¨e ’̄v Øviv MÖvn‡Ki wbKU 

†WUv ev Z_¨ †cÖiY K‡i| Gfv‡e †Uwj‡dvb jvB‡bi Dc‡hvMx K‡i wWwRUvj wmMb¨vj‡K  A¨vbvjM 

wmMb¨v‡j cwieZ©‡bi cÖwµqv‡K gWz‡jkb (Modulation) e‡j| MÖvnK Kw¤úDUv‡ii m‡½ hy³ g‡Wg 

†mB A¨vbvjM wmMb¨vj‡K Avevi wWwRUvj wmMb¨v‡j cwiYZ K‡i Zv Kw¤úDUv‡ii e¨env‡ivc‡hvMx 

K‡i| Gfv‡e †Uwj‡dvb jvBb †_‡K cÖvß A¨vbvjM wmMb¨vj‡K wWwRUvj wmMb¨v‡j iƒcvšÍ‡ii 

cÖwµqv‡K wWgWz‡jkb (Demodulation) e‡j|   

 

 

 
 

 

 

 

wPÎ-2.30: †WUv †cÖi‡Y g‡W‡gi e¨envi 
 

ms‡hvM c×wZi Dci wfwË K‡i g‡Wg‡K `yfv‡M fvM Kiv hvq| h_v-  

 1.   B›Uvibvj g‡Wg (Internal Modem)  
 2.   G·Uvibvj g‡Wg (External Modem) 
B›Uvibvj g‡Wg (Internal Modem): B›Uvibvj g‡Wg g~jZ GKwU KvW© we‡kl| G KvW© wcwmi 

gv`vi‡ev‡W©i G·cvbkvb ø̄‡U jvMv‡bv _v‡K|  

G·Uvibvj g‡Wg (External Modem): †h g‡Wg K¨ve‡ji mvnv‡h¨ Kw¤úDUv‡ii KwgDwb‡Kkb 

†cv‡U©i mv‡_ evB‡ii w`K †_‡K mshy³ Kiv nq Zv‡K G·Uvibvj g‡Wg e‡j|  

nve (Hub):  
nve n‡jv †bUIqv‡K©i wWfvBmmg~‡ni Rb¨ GKwU mvaviY Kv‡bKkb c‡q›U| `y‡qi AwaK †cvU© hy³ 

wiwcUvi‡K nve e‡j| nv‡ei gva¨‡g Kw¤úDUvimg~n ci¯ú‡ii 

mv‡_ hy³ _v‡K| Kw¤úDUv‡ii ms‡hvM msL¨vi Dci nv‡ei ÿgZv 

wbf©i K‡i| j¨v‡bi †mM‡g›UMy‡jv Kv‡b± Kivi Rb¨ mvaviYfv‡e 

e¨eüZ nq| nv‡ei g‡a¨ A‡bKMy‡jv †cvU© _v‡K| †WUv c¨v‡KU 

GKwU †cv‡U© Avm‡j GwU Ab¨ †cv‡U© Kwc nq hv‡Z me †mM‡g›U 

me c¨v‡KUmg~n †`L‡Z cv‡i| ÷vi U‡cvjwRi †ÿ‡Î nve n‡”Q 

†K›`ªxq wbqš¿YKvix wWfvBm| 
wPÎ-2.31: nve 

Computer 
 

Modem Public Telephone Network Modem Computer 
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Kvh©KvwiZvi w`K †_‡K nve cÖavbZ `ycÖKvi| h_v− 

 1.  mwµq nve (Active Hub) 
 2.  wbw®Œq nve (Passive Hub) 
mwµq nve (Active Hub)   
Gai‡bi nve ms‡K‡Zi gvb‡K e„w× K‡i Ges g~j ms‡KZ †_‡K AcÖ‡qvRbxq ms‡KZ ev` w`‡q 

cÖ‡qvRbxq ms‡KZ †cÖiY K‡i| AwaK ÿgZvhy³ G ai‡bi nve‡K A‡bK mgq Intelligent Hub 
ejv nq| 

 

wbw®Œq nve (Passive Hub) 
Gai‡bi nve Kw¤úDUvimg~‡ni g‡a¨ †KejgvÎ Z_¨ Av`vb-cÖ`vb K‡i| GwU ms‡K‡Zi gvb e„w× K‡i bv| 

G Kvi‡Y Gme nve‡K †Kv‡bv G¨vKwUf wWfvB‡mi mv‡_ hy³  K‡i †`qv nq|  
nv‡ei myweav (Advantages of Hub) 
 1.  `vg Kg|  

 2.  wewfbœ wgwWqvg‡K mshy³ Ki‡Z cv‡i|  

nv‡ei Amyweav (Disadvantages of Hub) 
 1.   †bUIqvK© UªvwdK e„w× cvq|  

 2.   †WUv Av`vb-cÖ`v‡b evavi m¤¢vebv _v‡K|  

 3.   †WUv wdëvwis m¤¢e nq bv|  

myBP (Switch) 
myBP GKwU †bUIqvK© wWfvBm hv †bUIqv‡K©i g‡a¨ mvf©vi, IqvK©‡÷kb Ges wewfbœ †cwi‡dwiqvj 

wWfvB‡mi g‡a¨ ms‡hvM cÖ`vbKvix cÖavb wWfvBm wn‡m‡e e¨eüZ nq| nv‡ei mv‡_ myB‡Pi cv_©K¨ 

n‡jv myBP †cÖiK cÖvšÍ †_‡K cÖvß †WUv cÖvcK Kw¤úDUv‡ii mywbw`©ó †cvU©wU‡Z cvwV‡q †`q| wKš‘ nve 

H †WUv wmMb¨vj cÖvcK Kw¤úDUv‡ii meMy‡jv †cv‡U©B cvVvq|  
myB‡Pi myweav (Advantages of Switch)  
 1.  †WUv Av`vb-cÖ`v‡bi †ÿ‡Î evavi m¤¢vebv Kgvq| 

 2.  fvP©yqvj LAN  e¨envi K‡i eªWKv÷ wbqš¿Y Kiv hvq| 

myB‡Pi Amyweav (Disadvantages of Switch) 
 1.   nv‡ei Zzjbvq g~j¨ wKQzUv †ewk|  

 2.  †WUv wdëvwis m¤¢e bq|  

 3.  KbwdMv‡ikb Zzjbvg~jKfv‡e RwUj|  
wPÎ-2.32: myBP w
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ivDUvi (Router)  
GwU GKwU eyw×gvb B›Uvi‡bUIqvK© Kv‡bKwUwfwU wWfvBm hv jwRK¨vj G‡Wªm e¨envi K‡i ỳB ev Z‡ZvwaK 

†bUIqvK© †mM‡g‡›Ui g‡a¨ †WUv Av`vb-cÖ`v‡bi e¨e ’̄v K‡i| ivDUvi wewfbœ 

KwgDwb‡Kkb †bUIqv‡K©i g‡a¨ †WUv Av`vb-cÖ`vb K‡i| GwU GK †bUIqvK© 

†_‡K Ab¨ †bUIqv‡K© †WUv ’̄vbvšÍi K‡i| †WUv Drm I MšÍ‡e¨i Dci wfwË 

K‡i ivDUvi †WUv ’̄vbvšÍ‡ii Rb¨ mnR, wbivc` I Kg ~̀i‡Z¡i c_wU †e‡Q 

†bq| ivDUvi Drm Kw¤úDUvi †_‡K MšÍe¨ Kw¤úDUv‡i †WUv c¨v‡KU (†WUvi 

mgwó) †cuŠ‡Q †`q|   
ivDUv‡ii myweavmg~n: 

 1.  †WUv UªvÝwgk‡bi †ÿ‡Î evavi m¤¢vebv Kgvq|  

 2.  †WUv wdëvwis m¤¢e nq|  

 3.  wewfbœ ai‡bi †bUIqvK© †hgb-B_vi‡bU, †Uv‡Kb, wis BZ¨vw`‡K mshy³ Ki‡Z cv‡i|  
 

ivDUv‡ii Amyweav: 

 1.  ivDUv‡ii `vg †ewk|  

 2.  ivDUvi GKB †cÖv‡UvKj †bUIqvK© Qvov mshy³ n‡Z cv‡i bv|  

 3.  KbwdMv‡ikb Zzjbvg~jK RwUj|  

 4.  axiMwZm¤úbœ|  

†MUI‡q (Gateway)  
†MUI‡q e¨envi K‡i †bUIqvK© m¤úªmvi‡Yi KvR Kiv nq| †MUI‡q GKwU †bUIqvK©‡K Av‡iKwU 

†bUIqv‡K©i mv‡_ mshy³ K‡i| GwU GKwU †bUIqvK© 

Kv‡bw±wfwU wWfvBm hv wewfbœ KwgDwb‡Kkb †cÖv‡UvKj 

UªvÝ‡jU K‡i A_©vr GK †cÖv‡UvKj‡K Ab¨ Av‡iK ai‡bi 

†cÖv‡UvK‡ji mv‡_ mshy³ K‡i|  

 

†MUI‡qi myweavmg~n (Advantages of Gateway) 
 

 1.  †WUv UªvÝwgk‡bi †ÿ‡Î evavi m¤¢vebv Kg|  

 2.  wewfbœ cÖ‡UvKjwewkó †bUIqvK© mshy³ Ki‡Z cv‡i|  
 

†MUI‡qi Amyweavmg~n (Disadvantages of Gateway) 
 1.  GwU axi MwZm¤úbœ|  

 2.  Ab¨vb¨ wWfvB‡mi †P‡q e¨qeûj| 

 3.  KbwdMv‡ikb Kiv Zzjbvg~jK RwUj| 

wPÎ-2.33: ivDUvi 

wPÎ-2.34: †MUI‡q 
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†bUIqvK© B›Uvi‡dm KvW© (Network Interface Card)  
 

NIC Gi c~Y©iƒc n‡”Q Network Interface Card| Kw¤úDUvi‡K †bUIqvK©fy³ Kivi Rb¨ †h 

B›Uvi‡dm KvW© e¨envi Kiv nq Zv‡K †bUIqvK© B›Uvi‡dm KvW© e‡j| G KvW©‡K j¨vb KvW© ev 

†bUIqvK© A¨vWvÞvi KvW©I e‡j|  GwU e¨enviKvix‡K G‡K Ac‡ii mv‡_ K¨vej A_ev Iq¨vi‡j‡mi 

gva¨‡g mshy³ n‡Z mvnvh¨ K‡i| G KvW© gv`vi‡ev‡W©i wewfbœ AvK…wZi ø̄‡Ui g‡a¨ emv‡bv _v‡K| 

AwaKvsk NIC KvW© Kw¤úDUv‡ii mv‡_ weë-Bb _v‡K|   A‡bK †ÿ‡Î Kv‡W©i Dci †bUIqv‡K©i 

`ÿZv I MwZ wbf©i K‡i| †bUIqvK© Kv‡W©i •ewkó¨ n‡jv G‡Z 48 we‡Ui GKwU AwØZxq †KvW ev 

µwgK b¤^i _v‡K; hvi d‡j GKwU Kv‡W©i mv‡_ AciwUi †Kv‡bv wgj _v‡K bv| GB µwgK b¤î‡K 

g¨vK (MAC) A¨v‡Wªm e‡j| GB g¨vK A¨v‡Wªm Kv‡W©i i‡g msiwÿZ _v‡K| †bUIqvK© B›Uvi‡dm 

KvW© wcwm Ges †WUv †Ke‡ji g‡a¨ wmMb¨vj Av`vb-cÖ`v‡bi KvRwU mgš^q K‡i _v‡K|  
 

GQvovI NIC wbgœewY©Z `vwqZ¡My‡jv cvjb K‡i _v‡K−  
 

 1.  †WUv †Kej Ges Kw¤úDUv‡ii g‡a¨ ms‡hvM ¯’vcb|  

 2.  wWwRUvj †WUv wmMb¨vj‡K jwRK¨vj AvKv‡i A_©vr 1 I 0 AvKv‡i K¨ve‡ji ga¨ w`‡q Av`vb-

cÖ`vb Kiv|  

 3. †bUIqvK© WªvBfvi †_‡K Z_¨ MÖnY Kiv Ges WªvBfvi cÖ`Ë wb‡ ©̀kvewj (Instruction) cvjb Kiv| 

2.5.4  Kw¤úDUvi †bUIqv‡K©i KvR  

 1.  Kw¤úDUvi †bUIqv‡K©i mvnv‡h¨ Lye mn‡R we‡k¦i GK ’̄vb n‡Z Ab¨ ’̄v‡b WvUv ev msev` 

cvVv‡bv hvq| G‡Z mg‡qi AcPq Kg nq Ges LiPI Kg jv‡M|  

 2.  cÖ‡qvR‡b Z_¨mg~n msiÿY K‡i ivLv hvq Ges mgqg‡Zv MÖvn‡Ki wbKU cvVv‡bv hvq| 

 3.  Kw¤úDUvi †bUIqv‡K©i mvnv‡h¨ N‡i e‡m `~i-`~iv‡šÍi Wv³v‡ii mv‡_ †hvMv‡hvM Kiv hvq| 

 4.  QvÎ-QvÎxiv K‡jR ev wek¦we`¨vj‡q bv wM‡qB †h‡Kv‡bv K¬v‡m AskMÖnY Ki‡Z cv‡i Ges cÖkœ-

DË‡ii gva¨‡g wkÿ‡Ki KvQ †_‡K †h‡Kv‡bv mgm¨vi mgvavb wb‡Z cv‡i| 

 5.  N‡i e‡m †µZv †Kbv-KvUv Ki‡Z cv‡ib| 

 6.  e¨w³MZ ev mgwóMZfv‡e ey‡jwUb †evW© MVb Kiv hvq| 

 7.  B-†gBj †cÖiY ev MÖnY Kiv hvq| 
 

 

2.5.5   †bUIqvK© U‡cvjwR (Network Topology) 
 

wewfbœ Kw¤úDUv‡ii g‡a¨ ms‡hv‡Mi Rb¨  †h R¨vwgwZK mwbœ‡ek Kiv nq Zv‡K U‡cvjwR (Topology) 
e‡j| A_©vr Kw¤úDUvi †bUIqv‡K© GKwU Kw¤úDUv‡ii mv‡_ Ab¨ Kw¤úDUv‡ii ms‡hvM e¨e ’̄v‡KB 

Topology e‡j| †bUIqv‡K©i Kw¤úDUvi¸‡jv ci¯ú‡ii mv‡_ Zv‡ii gva¨‡g hy³ _v‡K| Z‡e 

†bUIqv‡K©i Kw¤úDUvi¸‡jv‡K Zvi w`‡q hy³ Ki‡jB nq bv| Zv‡ii wfZi w`‡q wbwe©‡Nœ †WUv hvIqv-

Avmvi Rb¨ hyw³wbf©i mywbqwš¿Z GKwU c‡_i cÖ‡qvRb| †bUIqv‡K©i Kw¤úDUvi¸‡jv‡K Zv‡ii gva¨‡g 

mshy³ Kivi bKkv Ges ms‡hvMKvix Zv‡ii wfZi w`‡q †WUv hvIqv-Avmvi Rb¨ hyw³ wbf©i c‡_i †h 

cwiKíbv G `y‡qi mgwš^Z aviYv‡K ejv nq †bUIqvK© U‡cvjwR| 
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Kw¤úDUvi †bUIqv‡K© mvaviYZ wb¤œwjwLZ msMVb e¨envi Kiv hvq− 

 K.  ÷vi †bUIqvK© U‡cvjwR (Star Network Topology) 

 L.  wis †bUIqvK©  U‡cvjwR (Ring Network Topology) 

 M.  evm †bUIqvK© U‡cvjwR (Bus Network Topology) 

 N.  wUª †bUIqvK© U‡cvjwR (Tree Network Topology) 

 O.  †gk U‡cvjwR (Mesh Topology) ev ci¯ú‡ii mshy³ †bUIqvK©   

 P.  nvBweªW †bUIqvK© U‡cvjwR (Hybrid Network Topology) 

K. ÷vi †bUIqvK© U‡cvjwR (Star Network Topology  )  
÷vi U‡cvjwR †bUIqv‡K© me¸‡jv Kw¤úDUvi GKwU †K›`ªxq Kw¤úDUvi (Rvskb) †_‡K ms‡hvM 

†`qv nq| †K›`ªxq Kw¤úDUvi (Rvskb) wnmv‡e †h 

Kw¤úDUviwU e¨envi Kiv nq Zv‡K ejv nq nve 

(Hub)| ÷vi †bUIqv‡K©  cÖ‡Z¨KwU Kw¤úDUvi GKwU 

nve (HUB) ev myB‡Pi (Switch) gva¨‡g mivmwi hy³ 

_v‡K| gvB‡µvKw¤úDUvi¸‡jv nv‡ei gva¨‡g G‡K 

A‡b¨i mv‡_ †hvMv‡hvM iÿv K‡i I †WUv Av`vb-

cÖ`vb K‡i| †Kv‡bv Kvi‡Y †K›`ªxq Kw¤úDUviwU 

Kg©`ÿZv nviv‡j †bUIqvK©wU Kg©`ÿZv nvivq| 

†Kbbv †K›`ªxq Kw¤úDUvi Qvov Kw¤úDUvi I hš¿cvwZ¸‡jvi g‡a¨ †Kv‡bv ms‡hvM _v‡K bv|  

÷vi U‡cvjwRi myweavmg~n− 

 1.  †bUIqv‡K©i †Kv‡bv Kw¤úDUvi bó n‡jI †bUIqv‡K©i evwK As‡ki Kv‡Ri e¨vNvZ nq bv| 

 2.  GKB †bUIqv‡K© wewfbœ ai‡bi K¨vej e¨envi Kiv hvq| 

 3.  ÷vi †bUIqv‡K© †Kv‡bv Kw¤úDUvi †hvM Kiv ev ev` †`qv hvq, Zv‡Z Kv‡R †Kv‡bv weNœ N‡U bv| 

 4.  †K›`ªxqfv‡e †bUIqvK© iÿYv‡eÿY ev mgm¨v wbiƒcY mnR|  

÷vi U‡cvjwRi Amyweavmg~n− 

1. G c×wZ‡Z †K›`ªxq Kw¤úDUvi bó n‡q †M‡j m¤ú~Y© †bUIqvK© wm‡÷gB APj n‡q c‡o| 

KviY cy‡iv †bUIqvK© nv‡ei gva¨‡gB ci¯ú‡ii m‡½ hy³ _v‡K| 

 2.  ÷vi U‡cvjwR‡Z cÖPzi cwigv‡Y K¨vej e¨eüZ nq weavq GwU GKwU e¨qeûj c×wZ| 

 

wPÎ-2.35 : ÷vi †bUIqvK© U‡cvjwR 
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L. wis †bUIqvK© U‡cvjwR (Ring Network Topology)  
wis U‡cv‡jvwR †bUIqv‡K© me¸‡jv Kw¤úDUvi‡K K¨ve‡ji gva¨‡g Ggbfv‡e mshy³ Kiv nq †h GKwU 

wis ev jy‡ci m„wó nq| G U‡cvjwR‡Z †Kv‡bv kyiæ ev †kl 

cÖvšÍ mxgv Lyu‡R cvIqv hvq bv| wis †bUIqv‡K© 

Kw¤úDUvi¸‡jv †bvW (Kw¤úDUvi †h we›`y‡Z hy³ _v‡K 

Zv‡K †bvW e‡j) Gi gva¨‡g e„ËvKvi c‡_ ci¯ú‡ii mv‡_ 

mshy³ n‡q †bUIqvK© M‡o †Zv‡j|  

wis U‡cvjwR †bUIqv‡K© Kw¤úDUvi¸‡jv‡K mivmwi 

ci¯ú‡ii mv‡_ hy³ _v‡K bv weavq †bUIqv‡K©i †Kv‡bv 

Kw¤úDUvi Ab¨ †h‡Kv‡bv Kw¤úDUv‡i mivmwi ms‡KZ 

cvVv‡Z cv‡i bv| ms‡KZwU †cÖiK Kw¤úDUvi I MÖvnK Kw¤úDUv‡ii ga¨eZ©x Ab¨me Kw¤úDUv‡ii 

†fZi w`‡q †h‡q Z‡eB MÖvnK Kw¤úDUv‡i †cuŠ‡Q| G‡ÿ‡Î cÖwZwU Kw¤úDUvi‡K Ae¨kB ms‡KZ MÖnY 

I †cÖiYÿg n‡Z n‡e| GRb¨ †bUIqv‡K©i †Kv‡bv Kw¤úDUvi ms‡KZ cybt†cÖi‡Yi ÿgZv nviv‡j wKsev 

Lvivc n‡q †M‡j A_ev wew”Qbœ Ae ’̄vq _vK‡j, cy‡iv †bUIqvK©wU A‡K‡Rv n‡q c‡o| G‡ÿ‡Î Lvivc 

Kw¤úDUviwU AcmviY K‡i cybivq ms‡hvM m¤úbœ Ki‡Z nq|  

wis U‡cvjwR e¨env‡ii myweavmg~n− 

 1. †bUIqv‡K© †Kv‡bv mvf©vi Kw¤úDUv‡ii cÖ‡qvRb nq bv| A_v©r GwU GK ai‡bi wWw÷ªweD‡UW 

†WUv cÖ‡mwms wm‡÷g|  

  2.  †bUIqv‡K© Kw¤úDUvi msL¨v evo‡jI Gi `ÿZv Lye †ewk cÖfvweZ nq bv| 

 3.  G †bUIqv‡K© †Kv‡bv †bvW‡K †WUv Av`vb-cÖ v̀‡bi Rb¨ †K› ª̀xq †Kv‡bv Kw¤úDUv‡ii Dci wbf©i 

Ki‡Z nq bv| hw` †Kv‡bv Kw¤úDUvi bó _v‡K Z‡e †mB Kw¤úDUvi‡K wis n‡Z ev` †`qv hvq|  
wis U‡cvjwR e¨env‡ii Amyweavmg~n− 

 1.   G †bUIqv‡K© GKwU gvÎ Kw¤úDUvi mgm¨vq AvµvšÍ n‡j cy‡iv †bUIqvK© APj n‡q co‡e| 

 2.   wis U‡cvjwRi †ÿ‡Î †bUIqv‡K©i †Kv‡bv mgm¨v wbiycY †ek RwUj| 

 3.   †bUIqv‡K© †Kv‡bv Kw¤úDUvi †hvM Ki‡j ev mwi‡q wb‡j Zv cy‡iv †bUIqv‡K©i Kvh©µg e v̈nZ K‡i| 

 4.   G †bUIqv‡K© Kw¤úDUv‡ii msL¨v evo‡j †WUv  UªvÝwgk‡bi mgqI †e‡o hvq| 

 5.   wis U‡cvjwRi Rb¨ RwUj wbqš¿Y mdUIq¨vi e¨eüZ nq| 

M.  evm †bUIqvK© U‡cvjwR (Bus Network Topology)   
†h Uª‡cvjwR‡Z GKwU g~j Zv‡ii mv‡_ meKqwU IqvK©‡÷kb ev Kw¤úDUvi mshy³ _v‡K Zv‡K evm 

U‡cvjwR (Bus Topology) ejv nq| evm  U‡cvjwRi 

cÖavb K¨vejwU‡K ejv nq e¨vK‡evb (Backbone)| evm 

†bUIqvK© msMV‡b GKwU ms‡hvM jvB‡bi mv‡_ meMy‡jv 

†bvW hy³ _v‡K| ms‡hvM jvBb‡K mvaviYZ evm ejv nq| 

GKwU Kw¤úDUvi Ab¨ Kw¤úDUvi †bv‡Wi ms‡hvM jvB‡bi 

gva¨‡g ms‡KZ cvVvq| Ab¨vb¨ Kw¤úDUvi¸‡jv Zv‡`i 

†bv‡W †mB ms‡KZ cixÿv K‡i Ges †KejgvÎ cÖvcK 

†bvW †mB ms‡KZ MÖnY K‡i|                                                              wPÎ-2.37:  evm U‡cvjwR 

 

wPÎ-2.36:  wis U‡cv‡jvwR 
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evm U‡cvjwR e¨env‡ii myweavmg~n: 

 1.  G †bUIqv‡K©i cÖavb myweav n‡jv †bUIqvK© Lye mvaviY Ges wdwRK¨vj jvB‡bi msL¨v gvÎ 

GKwU|  

 2.  †bUIqv‡K©i e¨vK‡evb ev evm mn‡R m¤cÖmviY Kiv hvq| 

 3.  G msMVbwU mnR mij Ges †QvU AvKv‡ii †bUIqv‡K© e¨envi Kiv mnR|  

 4.  evm †bUIqv‡K©i †Kv‡bv Kw¤úDUvi bó n‡q †M‡j Ab¨ Kw¤úDUv‡i KvR Ki‡Z †Kv‡bv 

Amyweav nq bv| mn‡RB †Kv‡bv Kw¤úDUvi †bUIqvK© n‡Z wew”Qbœ Kiv m¤¢e| 

 5.  evm  †bUIqv‡K© Kw¤úDUvi mshy³ Ki‡Z Kg Zv‡ii cÖ‡qvRb nq d‡j LiP Kg nq|          

evm U‡cvjwR e¨env‡ii Amyweavmg~n  

 1.  g~j evm bó n‡q †M‡j m¤ú~Y© †bUIqvK© wm‡÷g APj n‡q hvq|   

 2.  GB U‡cvjwR‡Z †WUv UªvÝwgk‡bi Rb¨ †Kv‡bv mgš^‡qi e¨e ’̄v †bB| †h‡Kv‡bv Kw¤úDUvi 

†h‡Kv‡bv mg‡q †WUv UªvÝwgkb Ki‡Z cv‡i|  

 3.  †bUIqv‡K© Kw¤úDUvi msL¨v †ewk n‡j †WUv UªvÝwgkb wewNœZ nq| 

 4.  evm U‡cvjwR‡Z m„ó mgm¨v wbY©q Zzjbvg~jK †ek RwUj| ev‡mi GKwU gvÎ ’̄v‡b m„ó ÎywU ev 

†eªK  (Break) cy‡iv †bUIqvK©‡K APj K‡i †`q| 

  5.  †WUv UªvÝwgk‡bi MwZ Kg|  

N. wUª †bUIqvK©  (Tree Network)  
g~jZ ÷vi U‡cvjwRi m¤cÖmvwiZ i~cB n‡jv wUª U‡cvjwR| G U‡cvjwR‡Z GKvwaK nve (HUB) 
e¨envi K‡i mg Í̄ Kw¤úDUvi‡K GKwU we‡kl ’̄v‡b mshy³ 

Kiv nq hv‡K e‡j iyU (Root)| †h U‡cvjwR‡Z 

Kw¤úDUviMy‡jv ci¯ú‡ii mv‡_ Mv‡Qi kvLv-cÖkvLvi g‡Zv 

web¨ Í̄ _v‡K Zv‡K wUª U‡cvjwR ejv nq| G U‡cvjwR‡Z 

GK ev GKvwaK Í̄‡ii Kw¤úDUvi †nv÷ Kw¤úDUv‡ii 

mv‡_ hy³ _v‡K| A_©vr cÖ_g Í̄‡ii Kw¤úDUviMy‡jv wØZxq 

Í̄‡ii Kw¤úDUviMy‡jvi †nv÷ nq| GKBfv‡e wØZxq Í̄‡ii 

Kw¤úDUviMy‡jv Z…Zxq Í̄‡ii Kw¤úDUvi¸‡jvi †nv÷ nq|                                                                     
 

wUª-U‡cvjwR e¨env‡ii myweav (Advantages of Tree Topology) 
 1. Awdm e¨e ’̄vcbvi Kv‡R G †bUIqvK© U‡cvjwR  LyeB Dc‡hvMx|    

 2. kvLv-cÖkvLv m„wói gva¨‡g wUª-U‡cvjwRi †bUIqvK© m¤cÖmviY Kiv mnR|  

 3. bZzb †Kv‡bv †bvW ms‡hvM ev ev` w`‡j †bUIqv‡K©i ¯̂vfvweK KvRK‡g©i †Kv‡bv Amyweav nq bv|  

wPÎ-2.38: wUª U‡cvjwR 
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wUª-U‡cvjwR e¨env‡ii Amyweav (Disadvantages of Tree Topology) 
 1. G U‡cvjwR wKQzUv RwUj ai‡bi| 

 2. iæU ev mvf©vi  Kw¤úDUv‡i µzwU †`Lv w`‡j wUª †bUIqvK©wU APj n‡q hvq|  

O.  †gm ev ci¯úi mshy³ †bUIqvK© (Mesh Network)  
G U‡cvjwR †bUIqvK© cÖwZwU IqvK©‡÷k‡bi mv‡_ Avjv`v Avjv`v wjsK ev evm _v‡K| ZvB cÖwZwU 

IqvK©‡÷kb mivmwi †h‡Kv‡bv IqvK©‡÷k‡bi mv‡_ †WUv Av`vb-

cÖ`vb Ki‡Z cv‡i| †gm U‡cvjwRi †ÿ‡Î †bUIqv‡K©i Aaxb ’̄ 

cÖ‡Z¨K Kw¤úDUvi cÖ‡Z¨K Kw¤úDUv‡ii m‡½ mivmwi hy³ _v‡K| 

hw` †Kv‡bv mgq †hvMv‡hv‡Mi GKwU c_ bó nq Z‡e weKí Av‡iKwU 

c_ _v‡K †hvMv‡hv‡Mi Rb¨|  wPÎ †_‡K †`Lv hv‡”Q, †h‡Kv‡bv GKwU 

Kw¤úDUvi Ab¨ Kw¤úDUvi¸‡jvi m‡½ cÖZ¨ÿfv‡e hy³| 
†gm U‡cvjwR e¨env‡ii myweavmg~n−  

 1.   †h‡Kv‡bv ỳwU †bv‡Wi g‡a¨ AZ¨šÍ `ªyZMwZ‡Z ms‡KZ Av`vb-cÖ`vb Kiv hvq| 

 2.  †Kv‡bv Kw¤úDUvi ev ms‡hvM jvBb bó n‡q †M‡j †Zgb †Kv‡bv Amyweav nq bv| A_©vr mn‡R 

†bUIqvK© Lye eo ai‡bi mgm¨v m„w©ó nq bv| 

 3.  G‡Z †WUv KwgDwb‡Kk‡b A‡bK †ewk wbðqZv _v‡K| 

 4.  †bUIqv‡K©i mgm¨v Lye mn‡R mgvavb Kiv hvq| 

†gm U‡cvjwR e¨env‡ii Amyweavmg~n−  

 1.  G U‡cvjwR‡Z †bUIqvK© Bb÷‡jkb I KbwdMv‡ikb †ek RwUj| 

 2.  †bUIqv‡K© AwZwi³ wjsK ’̄vcb Ki‡Z nq weavq G‡Z LiP †e‡o hvq| 
  

P. nvBweªW †bUIqvK© (Hybrid Network) 
 

÷vi, wis, evm BZ¨vw` †bUIqv‡K©i mgš̂‡q †h †bUIqvK© MwVZ nq Zv‡K nvBweªW †bUIqvK© e‡j| 

D`vniY¯̂iƒc B›Uvi‡bU‡K Gai‡bi U‡cvjwR wn‡m‡e AwfwnZ Kiv hvq| B›Uvi‡bU GKwU nvBweªW 

†bUIqvK© †Kbbv B›Uvi‡bU n‡jv e„nr cwim‡ii GKwU †bUIqvK© †hLv‡b me ai‡bi U‡cvjwRi wgkªY †`Lv 

hvq| nvBweªW †bUIqv‡K©i myweav I Amyweav wbf©i Ki‡Q H †bUIqv‡K© e¨eüZ U‡cvjwR¸‡jvi Dci| 
 

 

 

 

 

   

 

 

 

wPÎ-2.40: nvBweªW †bUIqvK©| 

÷vi 

U‡cvjwR 

wis U‡cvjwR 

evm 

U‡cvjwR 

÷vi U‡cvjwR 

÷vi U‡cvjwR 

wPÎ-2.39: †gm U‡cvjwR 
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nvBweªW U‡cvjwR e¨env‡ii myweav (Advantages Hybrid Topology) 
 1. G U‡cvjwR‡Z cÖ‡qvRbvbyhvqx †bUIqvK© e„w× Kivi my‡hvM i‡q‡Q|  

 2. †Kv‡bv mgm¨v †`Lv w`‡j Zv mn‡RB wbY©q Kivi m¤¢e nq|  

 3. †Kv‡bv GK Ask bó n‡q †M‡j m¤ú~Y© †bUIqvK© bó bv n‡q Askwe‡kl bó n‡q hvq| 

nvBweªW U‡cvjwR e¨env‡ii Amyweav (Disadvantages Hybrid Topology) 
 1. G U‡cvjwR‡Z e¨eüZ nvemg~n me©`v mPj ivL‡Z nq|  

 2. †bUIqvK© ’̄vcb RwUj I e¨qmva¨|   

2.5.6   K¬vDW Kw¤úDwUs (Cloud Computing) 
 

K¬vDW gv‡b †gN, iƒcKag©x wn‡m‡e hv e¨envi Kiv n‡qwQj| 1960 mvj †_‡K K¬vDW Kw¤úDwUs Gi 

BwZnvm kyiæ nq| 2010 mv‡j The Rackspace Ges  NASA gy³ A¨vwcø‡Kkb †cÖvMÖvwgs B›Uvi‡dm 

e¨envi kyiæ K‡i| Gfv‡e Rbmvavi‡Yi nv‡Zi gy‡Vvq K¬vDW Kw¤úDwUs Avm‡Z kyiæ K‡i|  

K¬vDW Kw¤úDwUs GKwU we‡kl cwi‡mev| G DbœZ cwi‡mevwU wKQz Kw¤úDUvi‡K wMÖW wm‡÷g Gi 

gva¨‡g mshy³ iv‡L| K¬vDW Kw¤úDwUs AbjvBb cwi‡mev, Kw¤úDwUs kw³, WvUv A¨v‡·m Ges WvUv 

†¯úm cÖ`vb K‡i †hLv‡b cwi‡mevMy‡jv e¨env‡i K¬vDW Kw¤úDwUs wel‡q Mfxifv‡e Rvbvi `iKvi c‡o 

bv| cwi‡mev wn‡m‡e †h †KD K¬vDW Kw¤úDwUs e¨envi Ki‡Z cv‡ib| we`y¨r e¨envi Ki‡Z we`y¨r Kx 

K‡i msM„nxZ nq Zv Rvbvi †hgb cÖ‡qvRb nq bv wVK †Zgwb B›Uvi‡b‡Ui gva¨‡g m¤ú~Y©iƒ‡c weZiY 

†mev e¨envi K‡i Kw¤úDUv‡i KvRMy‡jv m¤úv`b Ki‡Z K¬vDW Kw¤úDwUs m¤ú‡K wek` Rvbvi 

cÖ‡qvRb nq bv|  

‘Cloud’ Gi aviYv ej‡Z eySvq wewfbœ Network ms‡hvMmg~n Ges Kw¤úDUvi e¨e ’̄vmg~n hv ‘Online’ 
Services Gi AšÍfy©³|  

K¬vDW Kw¤úDwUs ej‡Z Avgiv Ggb GK cÖhyw³‡K 

eywS hv WvUv Ges Gi cÖ‡qvMmg~n‡K wVK ev wbqš¿Y 

Kivi Rb¨ Internet Ges Gi Central remote 
Servers (`~ieZ©x mvf©vimg~n‡K) e¨envi K‡i|   

K¬vDW Kw¤úDwUs B›Uvi‡bU ms‡hv‡Mi gva¨‡g 

†fv³v‡`i‡K ev MÖvnK‡`i‡K e¨w³MZ cÖ‡ekvwaKv‡ii 

my‡hvM G‡b †`q hv c„w_exi †h cÖv‡šÍi Kw¤úDUv‡iB †nvK 

bv †Kb|  

K¬vDW Kw¤úDwUs Kw¤úDUvi e¨env‡ii KZKMy‡jv mgwš^Z Dcv`v‡bi mw¤§wjZ cÖqvm hv wKQz 

mvaviY D‡Ïk¨ mva‡bi Rb¨ KvR K‡i| K¬vDW Kw¤úDwUs Gi cÖK…Z D`vniY n‡”Q Yahoo 
mail, Gmail A_ev, Hotmail Z‡e G Rb¨ ïaygvÎ B›Uvi‡bU ms‡hvM cÖ‡qvRb hv _vK‡j 

Avgiv †gBj cvVv‡Z cvwi|  

wPÎ-2.41: K¬vDW Kw¤úDwUs 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



KwgDwb‡Kkb wm‡÷gm I †bUIqvwK©s  
 

 

 

 

71 

K¬vDW Kw¤úDwUs (Cloud Computing) Gi cÖKvi‡f`:  

 1. Ae ’̄vbMZ `„wó‡KvY †_‡K (Location of the cloud computing) 
 2. †mev cÖ`v‡bi wfwË‡Z (Type of services offered) 
 

Ae¯’vbMZ `„wó‡KvY †_‡K K¬vDW Kw¤úDwUs‡K wb‡gœv³fv‡e wefvRb Kiv n‡q _v‡K− 

1.  cvewjK K¬vDW (Public Cloud): cvewjK K¬vDW e¨e ’̄vq Computing AeKvVv‡gvi 

e¨e ’̄vcbvi `vwq‡Z¡ _v‡Kb Cloud vendor †fv³vM‡Yi / MÖvnKM‡Yi G e¨vcv‡i †Kv‡bv 

mswkøóZv ev wbqš¿‡Yi KZ…©Z¡ †bB|  

2.  cÖvB‡fU K¬vDW (Private Cloud): G e¨e ’̄vq Computing Infrastructure  Gi `vwqZ¡ GKwU 

wbw`©ó msMV‡bi Kv‡Q  b¨ Í̄ _v‡K| Ab¨vb¨ msMV‡bi mv‡_ Zv fvMvfvwM Kiv nq bv| 

3.  nvBweªW K¬vDW (Hybrid Cloud): hw` cÖvB‡fU Ges cvewjK K¬vDW GK mv‡_ wgkªY NUv‡bv nq 

Zv‡K nvBweªW  e‡j| G e¨e ’̄v‡K Ab¨fv‡e Cloud BurstingI ejv n‡q _v‡K|  

4.  KwgDwbwU K¬vDW (Community Cloud): KwgDwbwU K¬vDW ej‡Z Avgiv eywS, GKB auv‡Pi 

msMVbMy‡jvi g‡a¨ Computing AeKvVv‡gvi fvMvfvwM‡K †mev cÖ`v‡bi wfwË‡Z wefvRb| 
 

K¬vDW Kw¤úDwUs (Cloud Computing) Gi myweav: 

1.  cwiwgZKiY AR©b: ¯̂í Kg©kw³ e¨envi K‡i Drcv`bkxjZv I Drcv`‡bi cwigvY e„w× K‡i 

cÖKí I cY¨ GKK cÖwZ Drcv`b LiP n«vm K‡i|  

2.  cÖhyw³i cwiKvVv‡gv e¨q n«vm: me©wbgœ LiP mv‡c‡ÿ Z_¨ mn‡R cÖ‡ekvwaKvi eRvq iv‡L| 

mvßvwnK, •ÎgvwmK ev evrmwiK Pvwn`vi Dci wfwË K‡i cwi‡kv‡ai my‡hvM iv‡L|  

3.  m Í̄vq Kg©kw³‡Z wek¦vwqZ Kiv: B›Uvi‡bU myweav _vKv mv‡c‡ÿ we‡k¦i †h †KD Cloud G 

cÖ‡ek ev e¨envi Ki‡Z cvi‡e|  

4.  Kvh©Ki e¨q ms‡KvPb cÖwµqv: m¤¢ve¨ mswÿßZg mg‡q Kg Rbej e¨‡q AwaK Kg© 

m¤úv`b K‡i|  

5.  g~jab wewb‡qvM  n«vm: nvW©Iq¨vi, mdU&Iq¨vi ev jvB‡mÝ LiP †gUv‡bvi Rb¨ AwaK A_© e¨q 

AcÖ‡qvRbxq|  

6.  mnR cÖ‡ek¨Zv wbwðZKiY: †h‡Kv‡bv ’̄vb †_‡K hLb Lywk G‡Z cÖ‡ek myweav Rxeb‡K AviI 

mnR K‡i|  

7.  AwaK Kvh©Ki cÖKí wbixÿY: mgvwßi mgq P‡µi Av‡MB Kvh© m¤úv`b Kivq ev‡R‡Ui g‡a¨B 

mxgve× _vKv hvq|  

8.  Kg©x cÖwkÿY e¨q AbwaK: nvW©Iq¨vi I mdUIq¨vi wel‡q AbwaK Ávb m¤ú‡K© ¯̂ímsL¨K 

Kg©kw³ e¨envi K‡iI †ewk KvR Kiv m¤¢e|  

9.  bZzb mdUIq¨vi jvB‡mÝ: e¨qeûj mdU&Iq¨vi jvB‡mÝ ev †cÖvMÖvg µq QvovB Gi we¯Ívi 

NUv‡bv hvq|  

10. bgbxqZv: MyiæZ¡c~Y© Kg©kw³‡K  ev A_© m¤ú`‡K wec`vcbœ bv K‡iB MwZaviv cv‡ë 

†djv hvq|  
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e¨envi:    

K¬vDW Kw¤úDwUs AvR‡Ki w`‡b Lye MyiæZ¡c~Y©| MyMj Gi wewfbœ cÖ‡qvM- †hgb wR‡gBj, wcKvmv †_‡K 

kyiæ K‡i c„w_exi AvenvIqv ev †Kv‡bv †`‡ki Av`gkygvwii g‡Zv wekvj Z_¨ e¨e ’̄vcbv, e¨emvwqK, 

•eÁvwbK BZ¨vw` bvbvb †ÿ‡Î Gi Acwimxg e¨envi| m‡e©vcwi †hvMv‡hvM †ÿ‡Î GwU wPwKrmv I 

gvbeKj¨v‡YI GwU GK Ab¨b¨ m½x| GK K_vq K¬vDW Kw¤úDwUs G‡b‡Q Abb¨ wecøe|   

 

Abykxjbx 

 

m„Rbkxj cÖkœ: 
 

1|   wmwm K‡j‡Ri Kw¤úDUvi j¨v‡e 50wU Kw¤úDUvi Av‡Q| wKš‘ Zv‡`i 1wU wcÖ›Uvi i‡q‡Q, Gi 

d‡j †Kv‡bv WKz‡g›U wcÖ›U Ki‡Z n‡j †cb-WªvBf e¨envi K‡i H wbw`©ó Kw¤úDUv‡i ’̄vbvšÍi 

K‡i wcÖ›U Ki‡Z nq| G‡Z wewfbœ mgm¨v †`Lv †`q| K‡j‡Ri mKj QvÎ-QvÎx j¨vcUc e¨envi 

Ki‡Q| K‡jR KZ©©©©©©©©„cÿ mKj‡K B›Uvi‡bU e¨env‡ii myweav cÖ`v‡bi wm×všÍ MÖnY K‡i‡Qb|  

 K.   e¨vÛ DB_ Kx? 

 L.   Kw¤úDUvi †bUIqvK© Kx? 

 M.   Kxfv‡e mK‡j mivmwi wcÖ›UviwU e¨envi Ki‡Z cvi‡e Zv eY©bv Ki| 

 N.   K‡j‡R IqvBdvB ms‡hv‡Mi c‡ÿ hyw³ `vI|  

2| BkwZqvK mv‡ne GKwU Riæix B-†gBj Kivi Rb¨ Kw¤úDUvi Ab Ki‡jb| wKš‘ wZwb †`L‡Z 

†c‡jb B›Uvi‡b‡U KvR Ki‡Z cvi‡Qb bv| GKRb nvW©Iq¨vi †UKwbwkqvb‡K †`Lv‡j wZwb 

Rvbvb †h, g‡Wg wVK gZ KvR Ki‡Q bv| GUv cwieZ©b Ki‡Z n‡e|  
 

 K.   †WUv KwgDwb‡Kkb wK? 

 L.   eªW e¨vÛ wK? 

 M.   gwWD‡jkb I wW-gwWD‡jkb cÖwµqv e¨vL¨v Ki|  

 N.   †WUv †cÖi‡Y g‡W‡gi f~wgKv wPÎmn eY©bv Ki| 
 

eûwbe©vPwb cÖkœ: 
 

1| wmwm K‡j‡Ri GKwU fe‡b 47wU Kÿ Av‡Q| cÖ‡Z¨K iæ‡g GKwU K‡i w¯úKvi mshy³ Av‡Q| 

†h‡Kv‡bv †bvwUm ev †NvlYv GK‡hv‡M mevB‡K Rvbv‡bv hvq| GLv‡b−  
 

 i.  wmg‡cø· †gv‡W †WUv UªvÝwgU n‡”Q 

 ii.  eªWKv÷ c×wZ‡Z †WUv UªvÝwgU n‡”Q 

 iii.  gvwëKv÷ c×wZ‡Z †WUv UªvÝwgU n‡”Q 

 wb‡Pi †KvbwU mwVK? 

 K.   i            L.   i I ii             M.    i I iii            N. i, ii I iii   
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   Aby‡”Q`wU co Ges 2 I 3 bs cÖ‡kœi DËi `vI-K‡j‡Ri cvkvcvwk PviwU fe‡b Aew ’̄Z mKj 

Kw¤úDUvi †bUIqv‡K©i AvIZvq Avbvi wm×všÍ MÖnY Kiv n‡q‡Q|    

 

2|  Zv‡`i †bUIqvK©wU †Kvb ai‡bi n‡e? 

 K.   ISDN  L.  LAN    

 M.   MAN  N.  WAN 

3| †bUIqvK© Pvjy Kivi ci Zuviv− 

 i.   mK‡j GKwU wcÖ›Uvi e¨envi Ki‡Z cvi‡e| 

 ii.  GK Kw¤úDUv‡ii wWfvBm Ab¨ Kw¤úDUv‡i ¯’vbvšÍi Ki‡Z cvi‡e|   

 iii.  mdUIq¨vi wi‡mvm© †kqvi Ki‡Z cvi‡e|   

 wb‡Pi †KvbwU mwVK? 

 K.    i                 L.  i I ii             
 M.    i I iii           N.   i, ii I iii        

4| wb‡Pi †Kvb †bUIqvK© U‡cvjwR‡Z me‡P‡q †ewk K¨vej cÖ‡qvRb nq−       

 K.    wis U‡cvjwR        L.    †gk U‡cvjwR        

 M.    evm U‡cvjwR        N.    wUª U‡cvjwR     
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Z…Zxq Aa¨vq 

msL¨v c×wZ I wWwRUvj wWfvBm 

NUMBER SYSTEM & DIGITAL DEVICE    
 
 

gvbe mf¨Zvi m~PbvjMœ n‡Z ïiæ K‡i GwUi µgweKv‡ki mv‡_ mv‡_ gvbyl MYbv Z_v wnmve-wbKv‡mi 

cÖ‡qvRbxqZv Abyfe Ki‡Z _v‡K| cÖvPxbKv‡j MYbvi Rb¨ nv‡Zi Av½yj, bywo cv_i, wSbyK, KvwV, 

iwki wMU, †`qv‡j `vM KvUv BZ¨vw` e¨envi Ki‡Zv| mg‡qi weeZ©‡b DbœwZi avivevwnKZvq MYbvi 

†ÿ‡Î hy³ n‡jv wewfbœ cÖZxK I wP‡ýi e¨envi| eZ©gv‡b gvbyl MYbvi Rb¨ `kwgK msL¨v c×wZ 

e¨envi K‡i|  Kw¤úDUvi KvR K‡i evBbvwi msL¨v c×wZ‡Z| GQvovI Kw¤úDUvi KvR K‡i AKU¨vj, 

†n·v‡Wwm‡gj I wewfbœ †Kv‡Wi gva¨‡g| Kw¤úDUv‡ii hveZxq MvwYwZK I hyw³g~jK KvR eySvi Rb¨ 

eywjqvb A¨vj‡Reiv, jwRK †MBU, wW-giM¨v‡bi Dccv`¨, Gb‡KvWvi, wW‡KvWvi, A¨vWvi, †iwR÷vi I 

KvD›Uvi BZ¨vw` m¤ú‡K© Rvbv cÖ‡qvRb|   

 

 

 

 

 

 

 

 

 

G Aa¨vq cvV †k‡l wkÿv_©xiv− 
 

• msL¨v Avwe®‥v‡ii BwZnvm eY©bv Ki‡Z cvi‡e|   

• msL¨v c×wZi aviYv e¨vL¨v Ki‡Z cvi‡e|  

• msL¨v c×wZi cÖKvi‡f` eY©bv Ki‡Z cvi‡e|  

• wewfbœ ai‡bi msL¨v c×wZi AvšÍtm¤úK© wbY©q Ki‡Z cvi‡e|  

• evBbvwi †hvM-we‡qvM m¤úbœ Ki‡Z cvi‡e|  

•  wPýhy³ msL¨vi aviYv e¨vL¨v Ki‡Z cvi‡e|  

•  2 Gi cwic~iK wbY©q Ki‡Z cvi‡e|  

•  †Kv‡Wi aviYv e¨vL¨v Ki‡Z cvi‡e|  

•  wewfbœ cÖKvi †Kv‡Wi Zzjbv Ki‡Z cvi‡e| 

• eywjqvb A¨vj‡Reivi aviYv e¨vL¨v Ki‡Z cvi‡e|  

• eywjqvb Dccv`¨mg~n cÖgvY Ki‡Z cvi‡e|  

• jwRK Acv‡iUi e¨envi K‡i eywjqvb A¨vj‡Reivi e¨envwiK cÖ‡qvM Ki‡Z cvi‡e|  

• eywjqvb A¨vj‡Reivi mv‡_ m¤úwK©Z wWwRUvj wWfvBmmg~‡ni Kg©c×wZ we‡kølY Ki‡Z cvi‡e| 

 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



msL¨v c×wZ I wWwRUvj wWfvBm  

 
   

 

 

75 

3.1  msL¨v Avwe¯‹v‡ii BwZnvm (History Of Inventing Numbers)  
gvbe mf¨Zvi  m~PbvjMœ n‡Z ïiæ K‡i GwUi µgweKv‡ki mv‡_ mv‡_ gvbyl MYbv Z_v wnmve-wbKv‡mi 

cÖ‡qvRbxqZv Abyfe Ki‡Z _v‡K| cÖvPxbKv‡j MYbvi Rb¨ bvbv iKg DcKiY e¨envi Kiv n‡Zv| 

h_v: nv‡Zi Av½yj, bywo cv_i, wSbyK, KvwV, iwki wMU, †`qv‡j `vM KvUv BZ¨vw`| mg‡qi weeZ©‡b 

DbœwZi avivevwnKZvq MYbvi †ÿ‡Î hy³ n‡jv wewfbœ cÖZxK I wP‡ýi e¨envi| wLª÷c~e© 3400 mv‡j 

nvqv‡ivwMøwd· (Hieroglyphics) wPý ev msL¨v c×wZi gva¨‡g me©cÖ_g MYbvi Kv‡R wjwLZ msL¨v ev 

wP‡ýi cÖPjb ïiæ nq| Gici ch©vqµ‡g †gqvb (Mayan) I †ivgvb (Roman) msL¨v c×wZ 

e¨env‡ii cÖPjb ïiæ nq| cieZ©x‡Z fviZel© I Avi‡e `kwgK msL¨v c×wZi cÖPjb ïiæ nq- hv 

eZ©gv‡b evsjv‡`kmn mviv we‡k¦i wewfbœ †`‡k wnmve-wbKv‡mi Rb¨ e¨vcK RbwcÖqZv AR©b K‡i Ges 

AvRI eûwea MvwYwZK Kv‡R eûj e¨eüZ n‡‛Q|  
 

3.2  msL¨v c×wZ (Number System) 
†Kv‡bv msL¨v cÖKvk Kivi c×wZ‡K e‡j msL¨v c×wZ| Ab¨ K_vq, †h c×wZi gva¨‡g msL¨v cÖKvk I 

MYbv Kiv nq Zv‡K msL¨v c×wZ e‡j| msL¨v cÖKvk Kivi wewfbœ cÖZxKB n‡‛Q A¼| †hgb−125 

msL¨vwU 1, 2, I 5 G wZbwU A¼ Øviv MwVZ|   

mf¨Zvi ïiæ †_‡K AvR ch©šÍ †hme msL¨v c×wZi cÖPjb n‡q‡Q Zv‡`i‡K cÖavbZt `ywU fv‡M fvM 

Kiv hvq| h_v:  

•  bb-cwRkbvj (Non-Positional) msL¨v c×wZ|  

 •  cwRkbvj (Positional) msL¨v c×wZ|   

bb-cwRkbvj (Non-Positional) msL¨v c×wZ 
 

GKwU cÖvPxbZg c×wZ n‡‛Q bb-cwRkbvj msL¨v c×wZ| eZ©gv‡b G c×wZi cÖ‡qvM LyeB Kg|  

†h msL¨v c×wZ‡Z †Kv‡bv msL¨vq e¨eüZ wPý ev A¼mg~n †Kv‡bv ¯’vbxq gvb ev Ae¯’v‡bi Dci 

wbf©i K‡i bv, Zv‡K bb-cwRkbvj msL¨v c×wZ e‡j| msL¨vi g‡a¨ e¨eüZ A¼¸‡jv †Kvb 

Ae¯’v‡b Av‡Q Zvi †Kv‡bv cÖfve †bB| msL¨vq e¨eüZ A¼ †hLv‡bB _vKzK bv †Kb G‡`i wbR¯^ 

gvb ØvivB msL¨vwUi gvb wba©viY Kiv nq| †hgb- cÖvPxb nvqv‡ivwMøwd· msL¨v c×wZ|  

cwRkbvj (Positional) msL¨v c×wZ 

eZ©gv‡b me‡P‡q ¸iæZ¡c~Y© I eûj cÖPwjZ msL¨v c×wZ n‡‛Q cwRkbvj msL¨v c×wZ|  †h msL¨v c×wZ 

cÖKvk Kivi Rb¨ msL¨v c×wZ‡Z e¨eüZ †g․wjK wPý, †eR ev wfwË Ges Gi Ae ’̄vb ev ’̄vbxqgvb _vK‡Z 

nq Zv‡K cwRkbvj msL¨v c×wZ e‡j| †hgb evBbvwi msL¨v c×wZ‡Z 0 I 1 G ỳwU †g․wjK wPý e¨eüZ nq 

Ges †eR n‡‛Q 2| wWwR‡Ui Ae ’̄v‡bi Dci msL¨vi gvb wbf©i K‡i| GRb¨ evBbvwi msL¨v c×wZ‡K 

cwRkbvj msL¨v c×wZ e‡j| cwRkbvj msL¨v c×wZ‡Z †Kv‡bv GKwU msL¨vi gvb †ei Kivi Rb¨ wZbwU 

Dcv`v‡bi cÖ‡qvRb nq| h_v− 
 

 1.   msL¨vwU‡Z e¨eüZ A¼¸‡jvi wbR¯^ gvb,  

 2.   msL¨v c×wZi †eR (Base) ev wfwË, 

 3.  msL¨vwU‡Z e¨eüZ A¼¸‡jvi Ae ’̄vb ev ’̄vbxq gvb|  
 

cwRkbvj msL¨v c×wZ‡Z cÖwZwU msL¨v‡K i¨vwW· (Radix) c‡q›U (.) w`‡q c~Y©vsk (Integer) I 

fMœvsk (Fraction)  G `yAs‡k  fvM Kiv nq|  w
w
w
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†hgb:   125.625| GLv‡b 125 c~Y©vsk, (.) i¨vwW· c‡q›U I .625 fMœvsk|  

 

                            c~Y©vsk      fMœvsk 

MSB      1 2 5 . 6 2 5    LSB 
 

 

 

D`vniY¯^iƒc `kwgK msL¨v c×wZi 125 msL¨vwU we‡ePbv Kwi−  

GLv‡b `kwgK 125 msL¨vwU‡Z 1, 2, 5 A¼ wZbwU c„_K c„_Kfv‡e e¨envi Kiv n‡q‡Q|  

†h‡nZz D‡jøwLZ msL¨vwU `kwgK msL¨v c×wZi GKwU msL¨v, myZivs GwUi †eR ev wfwË n‡jv 10|  

Avevi †h‡nZz 125 = 1×100+2×10+ 5×1 msL¨vwUi e¨eüZ A¼¸‡jv 5, 2, 1 †K h_vµ‡g GKK, `kK I 

kZK Øviv ¸Y Kiv n‡q‡Q, myZivs GMy‡jvi ’̄vbxq gvb h_vµ‡g 5- GKK, 2- `kK Ges 1- kZK|  

msL¨v c×wZi †eR (Base) ev wfwË: 

†Kv‡bv msL¨v c×wZi †eR ev wfwË n‡‛Q H msL¨v c×wZ‡Z e¨eüZ †g․wjK wPýmg~‡ni †gvU msL¨v| 

†hgb- evBbvwii †eR 2| KviY G c×wZ‡Z †gvU 2wU †g․jK wPý Av‡Q| †hgb- 0 I 1| 

Ab¨ K_vq, †Kv‡bv GKwU msL¨v c×wZ‡Z e¨eüZ †g․wjK cÖZxK ev A‡¼i †gvU msL¨v‡K D³ msL¨v 

c×wZi †eR (Base) ev wfwË ejv nq|  †eR Øviv †Kv‡bv GKwU msL¨v, †Kvb msL¨v c×wZi 

msL¨v Zv wbiƒcY Kiv nq| †hgb-`kwgK msL¨v c×wZi †eR 10, evBbvwi msL¨v c×wZi 

†eR 2, AKU¨vj I †n·v‡Wwmgvj msL¨v c×wZi †eR h_vµ‡g 8 I 16| 

3.2.1 Kv‡Ri aib I wnmve-wbKv‡mi myweav‡_© wewfbœ cÖKvi msL¨v c×wZ cÖPjb I e¨envi 

i‡q‡Q| h_v: 
 

 1.  `kwgK msL¨v c×wZ (Decimal Number System) 
 2.  evBbvwi msL¨v c×wZ (Binary Number System) 
 3.  AKU¨vj msL¨v c×wZ (Octal Number System) 
 4.  †n·v‡Wwmgvj msL¨v c×wZ (Hexadecimal Number System) 
 

`kwgK msL¨v c×wZ (Decimal Number System)  
mvaviY wnmve-wbKv‡mi Rb¨ `kwgK msL¨v c×wZ e¨envi Kiv nq| †h msL¨v c×wZ‡Z 0, 1, 2, 3, 4, 
5, 6, 7, 8, 9 G `kwU A¼ ev wPý e¨envi Kiv nq Zv‡K `kwgK msL¨v c×wZ e‡j|  

†h‡nZz `kwgK msL¨v c×wZ‡Z 0 n‡Z 9 ch©šÍ `kwU A¼ ev wPý e¨envi Kiv nq| myZivs G †eR 

10| D`vniY: (125)10 
 

evBbvwi msL¨v c×wZ (Binary Number System)  
evBbvwi msL¨v c×wZ GKwU mijZg msL¨v c×wZ| Kw¤úDUv‡ii Af¨š ÍixY KvR m¤úbœ nq 

evBbvwimsL¨v c×wZ‡Z| 0 I 1 G `ywU A¼‡K Binary 
digit ev ms‡ÿ‡c Bit ejv nq| †h msL¨v c×wZ‡Z 0 I 1 

G `ywU †g․wjK A¼ e¨envi Kiv nq Zv‡K evBbvwi msL¨v 

c×wZ e‡j| evBbvwi msL¨v c×wZ‡Z †h‡nZz 2wU A¼ 

e¨envi Kiv nq| myZivs GwUi †eR ev wfwË 2|  

m‡e©v‛P ¸i‚‡Z¡i A¼ 

(Most Significant Bit) 
i¨vwW· c‡q›U 

Radix Point 
me‡P‡q Kg ¸i‚‡Z¡i A¼ 

(Least Significant Bit) 

         +5Volts                   
                                         ON 

 
                                                             

   OFF 
wPÎ: wWwRUvj ms‡KZ 

1 

0 

1 

0 
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D`vniY: (1011)2 
G‡ÿ‡Î 0 †K we`y¨‡Zi Abycw ’̄wZ (OFF) Ges 1 †K 

we`y¨‡Zi Dcw ’̄wZ (ON) wn‡m‡e MY¨ Kiv nq hv 

†gwk‡bi Rb¨ mn‡RB †evaMg¨ nq| Dwbk kZ‡Ki 

gvSvgvwS mgq Bsj¨v‡Ûi MwYZwe` RR© eywj evBbvwi 

msL¨v c×wZ D™¢veb K‡ib| GRb¨ RR© eywj‡K evBbvwi 

msL¨v c×wZi RbK ejv nq|  

mvaviYZ 0 †_‡K + 0.8 †fvë ch©šÍ †j‡fj‡K jwRK 0 

Ges +2 †fvë †_‡K +5 †fvë ch©šÍ †j‡fj‡K jwRK 1 

aiv nq| wWwRUvj B‡j±ªwb‡· +0.8 †fvë †_‡K +2.0 

†fvë †j‡ej msÁvwqZ bq weavq e¨envi Kiv nq bv| 

wP‡Î `yB Ae¯’vwewkó we`y¨r Zi½ †`Lv‡bv n‡q‡Q| GLv‡b 0 †fvë Øviv jwRK 0 Ges +5 †fvë Øviv 

jwRK 1 wb‡`©k Kiv n‡q‡Q|  

 

D`vniY: (11110)2 GKwU evBbvwi msL¨v|  

evBbvwi msL¨vwU‡Z e¨eüZ A¼¸‡jvi Ae ’̄vb ev ’̄vbxq gvb 

MSB ... 25   24
  23   22

 21
  20

  2-1    2-2    2-3
 ... LSB 

MSB ... 32   16  8 4 2  1 .5 .25 .125   ... LSB 
 

AKU¨vj msL¨v c×wZ (Octal Number System) 

evBbvwi msL¨v 2 Gi wfwË‡Z MwVZ e‡j GwU †ewk `xN©| G‡K mnR I †QvU Kivi Rb¨ Av‡iv `ywU 

msL¨v c×wZi D™¢e nq| Gi GKwU AKU¨vj 

msL¨v c×wZ| AvaywbK wWwRUvj Kw¤úDUv‡i 

AKU¨vj msL¨v c×wZ e¨eüZ n‡‛Q| †h 

msL¨v c×wZ 0, 1, 2, 3, 4, 5, 6, 7 G 

AvUwU A¼ ev wPý wb‡q MwVZ Zv‡K 

AKU¨vj msL¨v c×wZ e‡j| G 8wU †g․wjK 

A¼ ev wPý wb‡q hveZxq MvwYwZK Kg©KvÐ 

m¤úv`b Kiv nq e‡j Gi †eR ev wfwË n‡jv 8|  

G c×wZ‡Z 8 Ges 9 Gi †Kv‡bv Aw Í̄Z¡ 

†bB| AKU¨vj msL¨v c×wZ‡Z GKwU AKU¨vj msL¨v wZbwU Binary digit †K Represent K‡i|   

`kwgK 

msL¨v 

evBbvwi 

msL¨v 

`kwgK 

msL¨v 

evBbvwi 

msL¨v 

0 0 8 1000 
1 1 9 1001 
2 10 10 1010 
3 11 11 1011 
4 100 12 1100 
5 101 13 1101 
6 110 14 1110 
7 111 15 1111 

wPÎ: `kwgK msL¨vi mgZzj¨ evBbvwi gvb 
 
 
 
 
 
 
 
 
 
 
 
 

`kwgK msL¨v evBbvwi msL¨v AKU¨vj msL¨v 

0 000 0 
1 001 1 
2 010 2 
3 011 3 
4 100 4 
5 101 5 
6 110 6 
7 111 7 

 

wPÎ : `kwgK, evBbvwi I AKU¨vj mgK¶ msL¨v| 
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D`vniY¯^iƒc: (375)8 GKwU AKU¨vj msL¨v| AKU¨vj msL¨v MYbvi myweav‡_© c~‡e©i cvZvq `kwgK 

msL¨vi mgZzj¨ AKU¨vj gvb †`Lv‡bv n‡q‡Q| AKU¨vj msL¨v c×wZ‡Z e¨eüZ A¼¸‡jvi Ae ’̄vb ev 

’̄vbxq gvb:  

MSB 83
 82

 81
 80  . 8−1

 8−2
 8−3

 ... LSB 

MSB 512 64 8 1 . 
8

1  64
1  

512
1

 

... LSB 

†n·v‡Wwmgvj msL¨v c×wZ (Hexadecimal Number System)  
†h msL¨v c×wZ‡Z 16wU wPý ev A¼ Av‡Q, †mB msL¨v c×wZ‡K †n·v‡Wwm‡gj msL¨v c×wZ e‡j| 

†n·v‡Wwmgvj msL¨v c×wZi †g․wjK A¼ ev 

cÖZxK †gvU 16wU| h_v: 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9 Ges, A, B, C, D, E  F| G 16wU 

†g․wjK cÖZxK ev A¼ e¨envi K‡i mKj 

cÖKvi MvwYwZK wnmve- wbKvm m¤úv`b Kiv 

nq| †h‡nZz GLv‡b 16wU A¼ ev cÖZxK 

e¨envi Kiv nq| ZvB †n·v‡Wwmgvj msL¨v 

c×wZi †eR ev wfwË n‡jv 16| mycvi 

Kw¤úDUvi, †gBb‡d«g Kw¤úDUv‡i 

†n·v‡Wwmgvj msL¨v c×wZ e¨eüZ n‡‛Q|  
cv‡ki mviwY‡Z `kwgK msL¨vi mgZzj¨ †n·v‡Wwmgvj msL¨vi gvb †`Lv‡bv n‡jv−  

  

GLv‡b,   A = 10,   B = 11,  C = 12 ,   D = 13 ,  E = 14 Ges  F = 15|  
  

D`vniY: (3FC. 2B)16 GKwU †n·v‡Wwmgvj msL¨v| eZ©gv‡b wewfbœ ai‡bi Kw¤úDUvi wm‡÷‡g 

†n·v‡Wwmgvj msL¨v c×wZ e¨envi n‡‛Q|  

†n·v‡Wwmgvj msL¨v c×wZ‡Z e¨eüZ A¼¸‡jvi Ae ’̄vb ev ’̄vbxq gvb−  

MSB 162
 161

 160
 . 16−1    16−2     16−3    ... LSB 

MSB 256 16 1 . 1/16    1/256 1/4096 ... LSB 
 

AKU¨vj I †n·v‡Wwmgvj c×wZi cÖ‡qvRbxqZv  

Kw¤úDUvi evBbvwi msL¨v c×wZ‡Z Zvi Avf¨šÍixY Kvh© m¤úv`b K‡i| Avf¨šÍixY KvR m¤úv`‡bi 

Rb¨ `iKvi nq AmsL¨ 0 Ges 1 we‡Ui wµqv-cÖwZwµqvi eY©bv| 0 Ges 1 w`‡q G ai‡bi eY©bv †jLv 

LyeB KóKi Ges Zv‡Z fy‡ji m¤¢vebvI †ewk| †m Rb¨ AKU¨vj I †n·v‡Wwmgvj c×wZØq‡K 

mvaviYZ evBbvwi msL¨vi mswÿß ms‡KZ wn‡m‡e e¨envi Kiv nq| KviY †Kv‡bv cÖKvi RwUj wnmve-

wbKvm QvovB evBbvwi †_‡K AKU¨vj I †n·v‡Wwmgv‡j cwieZ©b Kiv hvq|  

`kwgK 

msL¨v 

†n·v‡Wwmgvj 

msL¨v 

`kwgK 

msL¨v 

†n·v‡Wwmgvj 

msL¨v 

0 0 8 8 
1 1 9 9 
2 2 10 A 
3 3 11 B 
4 4 12 C 
5 5 13 D 
6 6 14 E 
7 7 15 F 
wPÎ: `kwgK I mgK¶ †n·v‡Wwmgvj msL¨v 
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wb‡gœ wewfbœ msL¨v c×wZ‡Z e¨eüZ †gŠwjK A¼, †eR I D`vniY †`Lv‡bv n‡jv−  

msL¨v c×wZi bvg †gŠwjK wPý ev A¼ †eR ev wfwË D`vniY 

`kwgK  0, 1, 2, 3, 4, 5, 6, 7, 8, 9 10 (5678)10 
evBbvwi  0, 1 2 (11010)2 
AKU¨vj  0, 1, 2, 3, 4, 5, 6, 7 8 (7567)8 
†n·v‡Wwmgvj  0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F, 16 (8FC5)16 

wb‡gœ 0-20 ch©šÍ `kwgK msL¨v c×wZi mv‡_ Ab¨vb¨ msL¨v c×wZi Zzjbvg~jK mgZzj¨ gvb †`Lv‡bv n‡jv− 

`kwgK msL¨v  mgZzj¨ evBbvwi  gvb  mgZzj¨ AKU¨vj gvb  mgZzj¨ †n·v‡Wwmgvj gvb  

0 0 0 0 
1 1 1 1 
2 10 2 2 
3 11 3 3 
4 100 4 4 
5 101 5 5 
6 110 6 6 
7 111 7 7 
8 1000 10 8 
9 1001 11 9 
10 1010 12 A 
11 1011 13 B 
12 1100 14 C 
13 1101 15 D 
14 1110 16 E 
15 1111 17 F 
16 10000 20 10 
17 10001 21 11 
18 10010 22 12 
19 10011 23 13 
20 10100 24 14 

 

Kw¤úDUvi wWRvB‡b evBbvwi msL¨v c×wZ e¨env‡ii myweav  

evBbvwi msL¨v c×wZ n‡jv, GKwU mnRvZ MYbv c×wZ| G c×wZ‡Z Ô0Õ Ges Ô1Õ G ỳwU weU e¨envi 

Kiv nq| MYbvi Kvh© m¤úv`‡bi myweav‡_© wewfbœ cÖKvi msL¨v c×wZ e¨envi Kiv nq| h_v: `kwgK, 

evBbvwi, AKU¨vj I †n·v‡Wwmgvj msL¨v c×wZ| mvaviYfv‡e Kw¤úDUvi ej‡Z wWwRUvj 

Kw¤úDUvi‡KB †evSv‡bv nq| Kw¤úDUv‡i wewfbœ †WUv ev DcvË (h_v: eY©, A¼, msL¨v, wPý) msiÿY 

Kiv nq evBbvwi †Kv‡Wi gva¨‡g| wb‡gœ Kw¤úDUvi wWRvB‡b Ab¨vb¨ msL¨v c×wZ A‡cÿv evBbvwi 

msL¨v c×wZ e¨env‡ii Ab¨Zg KviY I myweav m¤ú‡K© Av‡jvPbv Kiv n‡jv− 
 

1.  evBbvwi msL¨v c×wZ Ab¨vb¨ msL¨v c×wZ A‡cÿv mijZg msL¨v c×wZ|  
w
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2.  Kw¤úDUv‡i wewfbœ Z_¨ msiÿY Kiv nq wewfbœ B‡jKUªwbK/ B‡jKwUªK¨vj K‡¤úv‡b›U h_v: 

UªvbwR÷i, †mwgKÛv±i (Aa©cwievnx), g¨vM‡bwUK Dcv`vb BZ¨vw`i gva¨‡g| D‡jøwLZ mKj 

Dcv`vb mvaviYfv‡e ỳwU kZ© (Condition) ev Ae ’̄v (State) wb‡ ©̀k K‡i| GKwU 1 (ON) AciwU 

0 (OFF)| GLv‡b ON, OFF Øviv h_vµ‡g we ỳ¨‡Zi Dcw ’̄wZ I Abycw ’̄wZ‡K †evSv‡bv n‡q‡Q|  

3.  Kw¤úDUvi KvR K‡i B‡jKwUªK¨vj wmMb¨v‡ji wfwË‡Z| evBbvwii †ÿ‡Î e¨eüZ 0 I 1 Gi Rb¨ 

`ywU Avjv`v Avjv`v B‡jKwUªK¨vj wmMb¨vj •Zwi Kiv hZUv mnR †Wwmgvj wm‡÷‡gi †ÿ‡Î 10 wU 

I †n·v‡Wwmgv‡ji †ÿ‡Î c„_K c„_K 16 wU wmMb¨vj •Zwi Kiv Zzjbvg~jK †ewk RwUj|  

4.  evBbvwi msL¨v c×wZ e¨ZxZ Ab¨vb¨ c×wZ‡Z mvwK©U wWRvBb Zzjbvg~jK RwUj I e¨qeûj|  

5.  Kw¤úDUvi wm‡÷‡g e¨eüZ Ab¨vb¨ wWwRUvj wWfvBm h_v−wWwRUvj K¨v‡giv, wWwRUvj †dvb BZ¨vw` 

evBbvwi †gv‡W KvR K‡i| d‡j Zv‡`i Lye mn‡R Kw¤úDUv‡ii mv‡_ B›Uvi‡dwms Kiv hvq|  

 myZivs Kw¤úDUvi wWRvBb I GwU wewfbœ e¨env‡ii †ÿ‡Î †`Lv hvq, Ab¨vb¨ msL¨v c×wZ A‡cÿv 

evBbvwi msL¨v c×wZi e¨envi AwaKZi myweavRbK|   

3.2.2  msL¨vi iƒcvšÍi (Conversion of Number) 
 
  

msL¨v c×wZ¸‡jv iƒcvšÍi Kiv hvq| iƒcvšÍ‡ii gva¨‡g msL¨v c×wZi Avmj iƒc D`&NvwUZ nq| A_©vr 

GK msL¨v c×wZ‡K Ab¨ msL¨vq iƒcvšÍi Ki‡j Kx ai‡bi msL¨v nq, Zv Rvbv hvq| d‡j msL¨v 

c×wZi mgš^q mvab Kiv mnR nq| •`bw›`b Rxe‡bi mvaviY wnmve-wbKv‡mi †ÿ‡Î Avgiv mvaviYZ 

`kwgK msL¨v c×wZ e¨envi Kwi| wKš‘ Ggb KZK¸‡jv †ÿÎ Av‡Q †hLv‡b `kwgK msL¨v c×wZ 

A‡cÿv Ab¨vb¨ msL¨v c×wZi e¨envi myweavRbK| ZvB wewfbœ msL¨vi iƒcvšÍi I Gi h_vh_ cÖ‡qvM 

GKwU ¸iæZ¡c~Y© welq| wb‡gœ wewfbœ msL¨vi iƒcvšÍi m¤ú‡K© we Í̄vwiZ Av‡jvPbv Kiv n‡jv− 

`kwgK msL¨v‡K evBbvwi msL¨vq iƒcvšÍi (Decimal to Binary Conversion) 
`kwgK msL¨v‡K evBbvwi msL¨vq iƒcvšÍ‡ii wewfbœ c×wZ Av‡Q| †Kv‡bv msL¨vi `ywU A¼ _vK‡Z 

cv‡i| h_v: c~Y©vsk I fMœvsk| wb‡P c~Y©vsk I fMœvsk iƒcvšÍ‡ii mvaviY wbqg †`Lv‡bv n‡jv| GLv‡b 

fvM-Aewkó (Division Remainder Technique) c×wZ wb‡q Av‡jvPbv Kiv n‡jv− 

c~Y© msL¨vi †ÿ‡Î (Incase of Integer Number) 
1. `kwgK c~Y© msL¨v‡K evBbvwi †eR w`‡q ch©vqµ‡g fvM Ki‡Z n‡e hZÿY bv ch©šÍ fvMdj k~b¨ nq|  

2.  cÖ‡Z¨Kevi fvM Kivi ci Aewkó msL¨v¸‡jv‡K ch©vqµ‡g wjwce× Ki‡Z n‡e|  

3.  AZtci Aewkó (Remainder) msL¨v¸‡jv‡K wbP n‡Z Dci w`‡K ch©vqµ‡g (Bottom to Top) 
mvwR‡q wjL‡j `kwgK c~Y© msL¨vwUi mgZzj¨ evBbvwi gvb cvIqv hv‡e|  

D`vniY¯^iƒc: (125)10 Gi mgZzj¨ evBbvwi gvb wbY©q Kiv n‡jv|  
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L.  fMœvs‡ki †ÿ‡Î (Floating Point Number)   
     fMœvs‡ki †ÿ‡Î wb‡gœi cÖwµqv AbymiY Ki‡Z nq−  

1.  fMœvskwU‡K evBbvwi †eR 2 Øviv ¸Y K‡i c~Y© A¼ (`kwgK we› ỳi c~‡e©i A¼) I fMœvsk (`kwgK 

we›`yi c‡ii) c„_K Ki‡Z n‡e|  

2.  bZzb cÖvß fMœvskwU‡K cybivq †eR 2 w`‡q ¸Y K‡i GKB cÖwµqvq c~Y© A¼ I fMœvsk c„_K Ki‡Z n‡e|  

3.  DcwiD³ cÖwµqv Ae¨vnZ _vK‡e hZÿY bv ch©šÍ fMœvskwU cwic~Y© 1 n‡e (A_©vr fMœvsk wbt‡kl 

n‡e) ZLb ¸Y Kiv eÜ Ki‡Z n‡e|  

4.  wKQz wKQz †ÿ‡Î cybive„wË msL¨v Avm‡j ¸Y Kiv eÜ Ki‡Z n‡e|  

5.  GgbI wKQz wKQz msL v̈ Av‡Q †h¸‡jvi cybive„wË msL v̈ bvI Avm‡Z cv‡i| A_©vr Amxg ch©šÍ Pj‡Z _vK‡e| 

†m‡ÿ‡Î `kwgK we›̀ yi ci †h Kq Ni ch©šÍ wb‡Z ejv n‡e ZZevi 2 Øviv ¸Y K‡i eÜ Ki‡Z n‡e|  

6.  AZtci c~Y© msL¨v¸‡jv‡K Dci n‡Z wb‡Pi w`‡K (Top to Bottom) mvwR‡q wjL‡j fMœvskwUi 

mgZzj¨ evBbvwi gvb cvIqv hv‡e| wb‡gœi D`vniY¸‡jv we‡klfv‡e jÿ¨Yxq− 
 

D`vniY-1: (.625)10 Gi mgZzj¨ evBbvwi gvb wbY©q− 

 

 

 

 

 

 

 

 
 

D`vniY-3: (225.75)10 Gi mgKÿ evBbvwi gvb wbY©q Ki|    

      c~Y©vs‡ki †ÿ‡Î, 

 

 
 
 
 
 

 
 
            ∴ (225.75)10 = (1110001.11)2   

 
 

D`vniY-2: (.105)10 Gi mgZzj¨ evBbvwi gvb 

wbY©q−  

 
MSB 

LSB 

fMœvs‡ki †¶‡Î,  

 

MSB 

LSB 
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`kwgK msL¨v‡K AKU¨v‡j iƒcvšÍi (Decimal to Octal Conversion)  
`kwgK msL¨v‡K AKU¨vj msL¨vq iƒcvšÍ‡ii Rb¨ `kwgK msL¨v‡K ch©vqµ‡g 8 w`‡q fvM K‡i 

Aewkó¸‡jv‡K m‡e©v‛P ¸iæ‡Z¡i A¼ †_‡K me©wbgœ ¸iæ‡Z¡i A¼ ch©šÍ ch©vq µ‡g wj‡L `kwgK 

msL¨vwUi AKU¨vj mgKÿ msL¨v cvIqv hvq| cÖ_g Ges †kl Aewkó `ywU msL¨v‡K h_vµ‡g AKU¨vj 

msL¨vi me©wbgœ I m‡e©v‛P ¸iæ‡Z¡i A¼ e‡j| (G iƒcvšÍiI `kwgK †_‡K evBbvwi‡Z iƒcvšÍ‡ii g‡ZvB) 

D`vniY-1: (125.625)10 Gi mgKÿ AKU¨vj gvb wbY©q Ki|  

c~Y©vs‡ki †ÿ‡Î, 

 8 125 
       8 15 - 5 

8 1 -7   
 0 - 1 

 

 ∴(125)10 = (175)8 
 

 ∴ (125.625)10 = (175.5)8 

`kwgK msL¨v‡K †n·v‡Wwmgv‡j iƒcvšÍi (Decimal to Hexadecimal Conversion)  
`kwgK msL¨v‡K †n·v‡Wwmgvj msL¨vq iƒcvšÍ‡ii Rb¨ `kwgK msL¨v‡K ch©vqµ‡g 16 w`‡q fvM K‡i 

Aewkó¸‡jv‡K m‡e©v‛P ¸iæ‡Z¡i A¼ †_‡K me©wbgœ ¸iæ‡Z¡i A¼ ch©šÍ ch©vqµ‡g wj‡L `kwgK msL¨vwUi 

†n·v‡Wwmgvj mgKÿ msL¨v cvIqv hvq| cÖ_g Ges †kl Aewkó `ywU msL¨v‡K h_vµ‡g †n·v‡Wwmgvj 

msL¨vi me©wbgœ I m‡e©v‛P ¸iæ‡Z¡i A¼ e‡j| GLv‡b `kwgK c~Y© msL¨v‡K ch©vqµ‡g 16 Øviv fvM Ges 

fMœvsk‡K evi evi 16 Øviv ¸Y Ki‡Z nq| (G iƒcvšÍiI `kwgK †_‡K evBbvwi‡Z iƒcvšÍ‡ii g‡ZvB)|  

†n·v‡Wwmgv‡j iƒcvšÍ‡ii D`vniYwU we‡klfv‡e jÿ¨Yxq− 
 

D`vniY−1: (125.625)10 Gi mgZzj¨ 

†n·v‡Wwmgvj gvb wbY©q Ki|  

 

 c~Y©vs‡ki †ÿ‡Î, 

 

16 125 
     16 7 - 13 (D) 
 0 - 7  
∴ (125)10 = (7D)16 
 
∴ (125.625)10 = (7D.A)16 

D`vniY-2: (2528.875)10 Gi mgKÿ 

               †n·v‡Wwmgvj gvb wbY©q Ki|  
 

 c~Y©vs‡ki †ÿ‡Î, 

 

16 2528 
      16 158 - 0 

16 9 -14 (E)  
 0 - 9 

 

∴ (2528)10 = (9E0)16 
 

∴(2528.875)10 = (9E0.E)16 

 

(LSB) 
 

↑ 
(MSB) 

fMœvs‡ki †¶‡Î, 

 c~Y©vsk     fMœvsk  

             .625 
                  8 
         5  . 000 
 

∴(.625)10 = (.5)8 

fMœvs‡ki †¶‡Î, 

   c~Y©vsk  fMœvsk  

             .875 
                16 
   (E)14  .000 
 

∴(.875)10 = (.E)16 

MSB 

LSB 

MSB 

LSB 

fMœvs‡ki †¶‡Î, 

  c~Y©vsk    fMœvsk  

             .625 
                16 
   (A)10 .000 

∴(.625)10 = (.A)16 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



msL¨v c×wZ I wWwRUvj wWfvBm  

 
   

 

 

83 

wb‡gœ eøKwP‡Îi gva¨‡g `kwgK msL¨v‡K evBbvwi, AKU¨vj I †n·v‡Wwmgv‡j iƒcvšÍ‡ii cÖwµqv †`Lvb 

n‡jv− 

       
 

        
   

wPÎ: `kwgK msL¨v‡K evBbvwi, AKU¨vj I †n·v‡Wwmgvj msL¨vq iƒcvšÍi| 
  

 

evBbvwi msL¨v‡K `kwg‡K iƒcvšÍi (Binary to Decimal Conversion)  
K.  c~Y© msL v̈i †ÿ‡Î: †Kv‡bv evBbvwi c~Y© msL v̈ `kwg‡K iƒcvšÍi Ki‡Z n‡j wbgœwjwLZ avc¸‡jv AbymiY 

Ki‡Z n‡e−  

1. msL¨vwU‡K LSB (Least Significant Bit) weU n‡Z ïiæ K‡i MSB (Most Significant 
Bit) weU ch©šÍ cÖwZwU A¼‡K ch©vqµ‡g 

p2  Øviv ¸Y Ki‡Z n‡e| GLv‡b  P = 0, 1, 2, 3 

............ 

2. AZtci ¸Ydj¸‡jvi †hvMdj wbY©q Ki‡Z n‡e|  
3. cÖ`Ë †hvMdjB n‡e evBbvwi msL¨vwUi mgZzj¨ `kwgK gvb|  

 
 

D`vniY−1: (110101)2 Gi mgZzj¨ `kwgK gvb wbY©q Ki|  

 MSB →  110101 ← LSB  
   (110101)2 = 1×25 + 1 × 24 + 0 × 23 + 1×22 + 0× 21 + 1× 20 
         = 1 × 32 + 1 × 16 + 0× 8 +1 × 4 + 0 × 2 + 1 × 1 
         =  32 + 16 + 0 + 4 + 0 + 1 
         = 53 
    ∴ (110101)2  = (53)10 
fMœvs‡ki †ÿ‡Î:  

1. fMœvs‡ki †ÿ‡Î msL v̈wU‡K MSB weU n‡Z ïiæ K‡i 

LSB weU ch©šÍ cÖwZwU A¼‡K ch©vqµ‡g 2−p
 Øviv ¸Y 

Ki‡Z n‡e| GLv‡b  P = 1, 2, 3 ............ 

 †hgb−  P = 1  n‡j 2−1 = 
1
2  = .5 

  P = 2  n‡j 2−2 = 
1
22  = 

1
4  = .25 

  P = 3  n‡j 2−3 = 
1
23  = 

1
8  = .125 

  P = 4  n‡j 2−4 = 
1
24  = 

1
16  = .0625 

2.  AZtci ¸YdjMy‡jvi †hvMdj wbY©q Ki‡Z 

n‡e|  

3.  cÖ`Ë †hvMdjB n‡e fMœvskwUi mgZzj¨ 

`kwgK fMœvsk gvb| 

D`vniY−2:  (0.1010)2 Gi mgZzj¨ `kwgK 

gvb wbY©q Ki|  

(0.1010)2 = 1 ×2−1 + 0 ×2 −2 + 1 × 2 −3 + 0 × 2− 4  

= 1 × 
1
2 + 0 ×

4

1
 + 1 × 

8

1
 + 0 × 

16

1

 

= 
1
2  + 0 + 

8
1

 + 0 

= .5 + .125 
= .625  
 

       ∴ (.1010)2 = (.625)10 

 Binary Number 

10 

 Decimal Number  Octal Number 

 Hexadecimal  Number 16 
8 

2 
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D`vniY−3:  (11101.110)2  Gi mgZzj¨ `kwgK gvb wbY©q Ki|  

   c~Y©vs‡ki †ÿ‡Î,  

 (11101)2 = 1×24+1×23+1×22+0×21+1×20 
  = 1×16 + 1 × 8 + 1 × 4 + 0 + 1 × 1 
  = 16 + 8 + 4 + 1 
  = 29 

 ∴ (11101)2 = (29)10  
     ∴ (11101.110)2 = (29.75)10 
 

AKU¨vj msL¨v‡K `kwg‡K iƒcvšÍi (Octal to Decimal Conversion) 
evBbvwi msL¨v‡K `kwg‡K iƒcvšÍ‡ii Rb¨ †h cÖwµqv ev wbqg AbymiY Kiv n‡q‡Q AKU¨vj msL¨v‡K 

`kwg‡K iƒcvšÍ‡ii Rb¨ Abyiƒc cÖwµqv ev wbqg AbymiY KiZ n‡e| ïay evBbvwii †eR 2 Gi ’̄‡j 

AKU¨v‡ji †eR 8 Øviv wn‡m‡e KvR m¤úv`b Ki‡Z n‡e| A_©vr 2p
 Gi ’̄‡j 8p

 em‡e| GLv‡b 8 

n‡jv AKU¨v‡ji †eR, p n‡jv Zvi NvZ ev Power|  

D`vniY−1:  (375.125)8 †K `kwgK msL¨vq iƒcvšÍi Ki|  

 

c~Y©vs‡ki †ÿ‡Î,  

    (375)8  = 3×82 + 7×81 + 5× 80 
  = 3×64 + 7×8 + 5×1 
  = 192 + 56 + 5 
  = 253 
∴ (375)8 = (253)10 
                  ∴ (375.125)8 = (253.166015)10 

D`vniY−2: (175.50)8 Gi `kwgK gvb wbY©q Ki|  

 c~Y©vs‡ki †ÿ‡Î, 

  (175)8 = 1×82+7×81+5×8 
   = 1×64+7×8+5×1 
   = 64+56+5 
   = 125 
  ∴ (175)8 = (125)10 

   ∴ (175.50)8 = (125.625)10 

†n·v‡Wwmgvj msL¨v‡K `kwg‡K iƒcvšÍi (Hexadecimal to Decimal Conversion)  
†n·v‡Wwmgvj msL¨v‡K `kwgK msL¨vq iƒcvšÍ‡ii Rb¨ †n·v‡Wwmgvj A¼¸‡jv‡K wbR¯̂ ’̄vbxq gvb 

w`‡q ¸Y K‡i cÖvß ¸Ydj‡K †hvM Ki‡j †n·v‡Wwmgvj msL¨vwUi mgZzj¨ `kwgK msL¨v cvIqv hv‡e| 

fMœvs‡ki †¶‡Î,  
 

(.125)8  = 1×8−1+2×8−2+5×8−3 

             = 1×
1
8 + 2 × 

1
82 + 5

1
83  

   = 
1
8  + 

2
64 + 

5
512  

   = .125 + .03125 + .0097656 
   = .16601563 

∴ (.125)8 = (.16601563)10 
 

fMœvs‡ki †¶‡Î,  

(.50)8 = 5×8−1+0×8−2 

      = 5×
1
8 + 0×

1
82  

  =  
5
8 + 0 

  = .625 

∴ (.50)8 = (.625)10  
 

  fMœvs‡ki †¶‡Î,  
 

(.110)2 = 1×2−1+1 × 2−2 + 0 × 2−3 

  = 1× 
1
2 +1 × 

1
4 + 0  

  = 12  + 
1
4  

  = .5 + .25 
  = .75 

∴ (.110)2 = (.75)10 
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D`vniY: (3FC.2B)16 Gi mgZzj¨ `kwgK gvb wbY©q Ki|  

c~Y© As‡ki †ÿ‡Î, 

 (3FC)16   = 3 × 162 + F × 161 + C × 160 
   = 3 × 256 + 15 × 16 + 12×1 
     = 768 + 240 + 12  
    = 1020 

       ∴ (3FC)16 = (1020)10 

     myZivs (3FC.2B)16 = (1020.167968)10 
 

D`vniY: (ABCD.EF)16 Gi mgZzj¨ `kwgK gvb wbY©q Ki|  

c~Y© As‡ki †ÿ‡Î,  

(ABCD)16 = A × 163 + B ×162 + C × 161 + D ×160 
        = 10×163 + 11×162 + 12×161+13×160 
        = 10×4096 + 11×256 + 12×16 + 13 ×1 
        = 40960 + 2816 + 192 + 13 
        = 43981 

  ∴ (ABCD)16 = (43981)10  
       myZivs (ABCD.EF)16 = (43981.933594)10 

evBbvwi, AKU v̈j I †n·v‡Wwmgvj msL v̈‡K †Wwmgvj/ `kwgK msL v̈q iƒcvšÍ‡ii eøKwPÎ wb‡gœ Dc ’̄vcb Kiv n‡jv− 
 

 
 

                  
 

wPÎ: evBbvwi, AKU¨vj I †n·v‡Wwmgvj msL¨v‡K `kwgK msL¨vq iƒcvšÍ‡ii eøKwPÎ|  

AKU¨vj msL¨v‡K evBbvwi‡Z iƒcvšÍi (Octal to Binary Conversion)  
 

†Kv‡bv AKU¨vj msL¨v‡K evBbvwi‡Z iƒcvšÍi Ki‡Z n‡j 

AKU¨vj msL¨vwUi cÖwZ GKwU wWwRU‡K †mUvi mgZzj¨ 

wZbwU evBbvwi wWwRU w`‡q cÖKvk Ki‡Z n‡e| cv‡ki 

mviwY‡Z AKU¨vj msL¨v c×wZ‡Z e¨eüZ 0 n‡Z 7 ch©šÍ 

A¼¸‡jvi mgZzj¨ evBbvwi gvb †`Lv‡bv n‡jv−  
 
 

D v̀niY−1: (375.24)8 Gi mgZzj¨ evBbvwi gvb wbY©q Ki|  

   (3  7  5 . 2 4)8  
 
   = (011  111  101 . 010  100)2                      
∴(375 . 24)8 = (11111101 . 010100)2    

fMœvs‡ki †¶‡Î,  

(.2B)16 = 2 × 16−1 + B × 16−2 

  = 
2
16  + 

11
256  

  = 
32+11

256         = 
43
256  

  = .167968 
 

∴ (.23)16 = (.167968)10 
 

AKU¨vj 

msL¨v 

mgZzj¨ evBbvwi gvb 

4 2 1 
0 0 0 0 
1 0 0 1 
2 0 1 0 
3 0 1 1 
4 1 0 0 
5 1 0 1 
6 1 1 0 
7 1 1 1 

 

wPÎ: AKU¨vj I mgZzj¨ evBbvwi gvb| 

fMœvs‡ki †¶‡Î,  

(.EF)16 = E×16−1 + F×16−2  
    = 14×16−1+15×16−2  

    = 
14
16  + 

15
162  

    = .875+.0585940 
    = .933594 
 ∴ (.EF)16  = (.9335940)10 
 
 
 
 
 
 

10

Binary Number 
Decimal Number Octal Number 

Hexadecimal  Number 
16
8

2
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D`vniY−2: (615.273)8 Gi mgZzj¨ evBbvwi gvb wbY©q Ki|  

     (6     1     5     .    2       7       3)8 
 

 =(110  001  101   .  010   111   011)2  
 ∴ (615.273)8 = (110001101.010111011)2 

evBbvwi msL¨v‡K AKU¨v‡j iƒcvšÍi (Binary to Octal Conversion)  
evBbvwi msL¨v‡K AKU¨vj msL¨vq iƒcvšÍi n‡jv AKU¨vj msL¨v‡K evBbvwi‡Z iƒcvšÍ‡ii wecixZ cÖwµqv| 

G‡ÿ‡Î cÖwZ wZbwU evBbvwi wWwRU w`‡q GKwU K‡i mgZzj¨ AKU¨vj wWwRU •Zwi Kiv nq| c~Y© msL¨vi 

†ÿ‡Î Wvb n‡Z evgw`‡K wZbwU K‡i wWwRU c„_K K‡i wb‡Z n‡e Ges wZbwUi Kg n‡j evg cv‡k¦© cÖ‡qvRbxq 

msL¨K k~b¨ ewm‡q wZbwU wWwRU c~Y© Kiv nq| Avi fMœvs‡ki †ÿ‡Î evg n‡Z Wvb w`‡K wZbwU K‡i wWwRU 

Avjv`v K‡i wb‡Z nq Ges wZbwUi Kg n‡j cÖ‡qvRbxq msL¨K k~b¨ Wvb cv‡k¦© ewm‡q wZbwU wWwRU c~Y© 

Ki‡Z nq| wb‡gœ D`vniY †`qv  n‡jv−  

D`vniY−1:   (11101011 . 1011011)2 Gi mgZzj¨ AKU¨vj gvb wbY©q Ki|  

           (011   101   011  .  101   101   100)2 
        = (  3      5       3     .  5       5        4 )8   
  ∴ (11101011 . 1011011)2 = (353 . 554)8 
 

D`vniY−2:  (1011011101 . 00110)2 Gi mgZzj¨ AKU¨vj gvb wbY©q Ki|  

            (001    011  011    101  .  001  100)2 
          = ( 1        3      3        5   .   1      4 )8       
  ∴ (10110111101 . 001100)2 = (1335 . 14)2  
†n·v‡Wwmgvj msL¨v‡K evBbvwi‡Z iƒcvšÍi (Hexadecimal to Binary Conversion) 
 

†Kv‡bv †n·v‡Wwmgvj msL¨v‡K evBbvwi‡Z iƒcvšÍi Ki‡Z n‡j 

†n·v‡Wwmgv‡ji cÖwZ GKwU †n·v‡Wwmgvj wWwRU/ cÖZxK‡K PviwU 

mgZzj¨ evBbvwi wWwRU Øviv cÖKvk Ki‡Z nq| cv‡ki mviwY‡Z 

†n·v‡Wwmgv‡ji mgZzj¨ evBbvwi gvb †`qv n‡jv−  

D`vniY−1: (35D.3F)16 Gi mgZzj¨ evBbvwi gvb wbY©q Ki|  
  

  ( 3       5        D    .    3         F)16 
 

  =(0011  0101  1101 .   0011  1111)2   

     ∴ (35D . 3 F)16 = (001101011101. 00111111)2 
 

D`vniY−2: (DEA . 4BC)16  Gi mgZzj¨ evBbvwi gvb wbY©q Ki|  

  (D        E         A      .      4        B          C)16 
 
        = (1101   1110    1010   .   0100    1011   1100)2 
  ∴ (DEA . 4BC)16  = (110111101010 . 010010111100)2 

†n·v‡Wwmgvj  

msL v̈ 

evBbvwi msL v̈ 

8 4 2 1 
0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 

      A (10) 1 0 1 0 
       B (11) 1 0 1 1 
       C (12) 1 1 0 0 
      D (13) 1 1 0 1 
      E (14)  1 1 1 0 
      F (15) 1 1 1 1 

 

wPÎ: †n·v‡Wwmgvj I mgZzj¨ evBbvwi msL¨v   
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evBbvwi msL¨v‡K †n·v‡Wwmgv‡j iƒcvšÍi (Binary to Hexadecimal Conversion) 
evBbvwi msL¨v‡K †n·v‡Wwmgv‡j iƒcvšÍi evBbvwi msL¨v‡K AKU¨vj msL¨vq iƒcvšÍ‡ii Abyiƒc| 

†n·v‡Wwmgv‡ji †ÿ‡Î PviwU K‡i evBbvwi wWwRU e¨envi K‡i GKwU †n·v‡Wwmgvj A¼/ wWwRU MVb Kiv 

n‡q‡Q| c~Y© As‡ki †ÿ‡Î Wvb n‡Z evg w`‡K PviwU K‡i evBbvwi wWwRU c„_K K‡i GKwU K‡i 

†n·v‡Wwmgvj wWwRU MVb Ki‡Z n‡e| PviwU Wvb n‡Z evg cv‡k¦© cÖ‡qvRbxq msL¨K k~b¨ ewm‡q PviwU wWwRU 

c~Y© Ki‡Z n‡e| Avi fMœvs‡ki evg n‡Z Wvb w`‡K PviwU K‡i wWwRU c„_K K‡i †n·v‡Wwmgvj A¼/ wWwRU 

•Zwi Ki‡Z nq| PviwUi Kg n‡j Wvb cv‡k¦© cÖ‡qvRbxq msL¨K k~b¨ ewm‡q PviwU c~Y© Ki‡Z n‡e|  

D`vniY−1:  (11100101110 . 101010111)2 Gi mgZzj¨ †n·v‡Wwmgvj gvb wbY©q Ki|  

       (0111  0010   1110  . 1010  1011  1000)2  
 

     = ( 7       2          E     .    A       B        8  )16 
 ∴ (11100101110 . 111010111)2 = (72E . AB8)16 
 

D v̀niY−2:  (111111001011 . 10101101)2 Gi mgZzj¨ †n·v‡Wwmgvj wbY©q Ki|  

           (1111    1100    1011   .  1010   1101)2 
 

        = (   F        C           B      .    A        D  )16 
  ∴ (111111001011 . 10101101)2 = (FCB.AD)16   

AKU¨vj msL¨v‡K †n·v‡Wwmgv‡j iƒcvšÍi (Octal to Hexadecimal Conversion) 
AKU v̈j msL v̈‡K †n·v‡Wwmgv‡j iƒcvšÍ‡ii GKvwaK c×wZ i‡q‡Q|  

h_v: AKU v̈j → `kwgK → †n·v‡Wwmgvj| 

AKU¨vj → evBbvwi → †n·v‡Wwmgvj c×wZwU Zzjbvg~jK mnR I myweavRbK e‡j wb‡gœ D³ c×wZ 

m¤ú‡K© Av‡jvPbv Kiv n‡jv− 

i.  †Kv‡bv AKU¨vj msL¨v‡K †n·v‡Wwmgv‡j iƒcvšÍi Ki‡Z n‡j cÖ_‡g msL¨vwUi mgZzj¨ evBbvwi gvb 

wbY©q Ki‡Z n‡e|  
ii.  AZtci evBbvwi msL¨v‡K †n·v‡Wwmgv‡j iƒcvšÍ‡ii Rb¨ PviwU K‡i evBbvwi wWwRU w`‡q GKwU 

K‡i †n·v‡Wwmgvj A¼/ wWwRU MVb Ki‡Z nq|  
 

D`vniY:  (375 . 246)8  Gi †n·v‡Wwmgvj gvb wbY©q Ki| 

           ( 3      7      5    .    2      4      6 )8 
 

           = (011   111   101   .  010   100  110)2 
          = ( 0000 1111 1101 . 0101 0011 0000 )2 
        = (   0      F       D   .    5       3        0   )16 
 

 ∴ (375 . 246)8 = (F D . 530)16  

  A = 10  
  B = 11 
  C = 12  
  D = 13 
  E = 14 
  F = 15  
 

†n·‡Wwmgv‡ji 

mgZzj¨ †Wwmgvj 
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†n·v‡Wwmgvj msL¨v‡K AKUv‡j iƒcvšÍi (Hexadecimal to Octal Conversion) 
†n·v‡Wwmgvj msL¨v n‡Z AKU¨vj msL¨vq iƒcvšÍi AKU¨vj n‡Z †n·v‡Wwmgvj msL¨vq iƒcvšÍ‡ii 

wecixZ cÖwµqvq| †n·v‡Wwmgvj → `kwgK → AKU¨vj;  †n·v‡Wwmgvj → evBbvwi → AKU¨vj 

evBbvwi msL¨v‡K AKUv‡j iƒcvš Í‡ii Rb¨ wZbwU K‡i evBbvwi wWwRU w`‡q GKwU K‡i 

AKU¨vj msL¨v MVb Ki‡Z nq|   
 

D`v-1: (8B . FCD)16 Gi AKU¨vj gvb wbY©q 

Ki|   

     (8       B     .    F        C       D )16       
 
=(1000  1011  . 1111  1100  1101)2 
=(010 001 011. 111  111  001 101)2 
 = (2    1     3  .   7      7      1     5)8 
 ∴ (8B . FCD)16 = (213 . 7715)8 

D`v-2: (2FC . BD)16 Gi AKU¨vj gvb wbY©q 

Ki|  

      (2          F       C    .    B       D)16 
 
=  (0010   1111  1100 .  1011  1101)2 
=  (001  011  111  100  . 101  111  010)2 
 = (1      3      7      4  .   5      7     2)8 
 ∴ (2FC . BD)16 = (1374.572)8 

 

 

D`v−1:  (35. 625)10  msL¨vwU‡K evBbvwi, AKU¨vj I †n·v‡Wwmgv‡j cÖKvk Ki|  

 

i)  (35.625)10 msL¨vwU‡K evBbvwi‡Z iƒcvšÍi Ki: 

 

 

 

 

 

 

 

 

      ∴ (35.625)10 = (100011.101)2  

ii)    (35.625)10  msL¨vwU‡K AKU¨v‡j iƒcvšÍi: 

 

 

 

 

 

∴ (35 . 625)10 = (43.5)8 

 

 

iii)    (35.625)10 msL¨vwU‡K †n·v‡Wwmgv‡j iƒcvšÍi:   

 
 
 
 
 

∴ (35.625)10 = (23.A)16 

c~Y© As‡ki †¶‡Î,  

 

∴(35)10 = (23)16 

fMœvs‡ki †¶‡Î,  

 

∴(.625)10 = (.A)16 
MSB 

LSB 

 †n·v‡Wwm‡gj †_‡K AKU¨v‡j iƒcvš—i Kivi Rb¨ mgZzj¨ 4 weU K‡i evBbvwi‡Z iƒcvš—i Ki‡Z 

nq| evBbvwi msL¨v‡K mgZzj¨ 3 weU K‡i wb‡q AKU¨v‡j iƒcvš—i Ki‡Z nq|  

c~Y© As‡ki †¶‡Î,  

 

∴ (35)10 = (100011)2 

c~Y© As‡ki †¶‡Î,  

 

∴(35)10 = (43)8 

fMœvs‡ki †¶‡Î,  

 

∴(.625)10 = (.5)8 
MSB 

LSB 

fMœvs‡ki †¶‡Î,  

 

 

 

 

 
 

∴(.625)10 = (.101)2 

.625 
     2 
 

.250 
     2 
 

.500 
     2 
 

.000 

1 

0 

1 LSB 

MSB 
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D`vniY−2: 3FC  †Kvb ai‡bi msL¨v? msL¨vwUi mgKÿ evBbvwi, AKU¨vj I `kwgK gvb wbY©q Ki|  

mgvavb:  3FC GKwU †n·v‡Wwmgvj msL¨v|  

 

 

 

 

   
 

 

KvR: (175.75)10 msL¨vwU‡K evBbvwi, AKU¨vj I †n·v‡Wwmgv‡j iƒcvšÍi Ki|  

evBbvwi MwYZ (Binary Arithmetic): wewfbœ MvwYwZK c×wZi g‡a¨ evBbvwi MwYZ Zzjbvg~jK mnR I 

mij| G c×wZ‡Z gvÎ ỳwU wWwRU ev A¼ e¨envi Kiv nq, h_v: 0 I 1| ïaygvÎ G ỳwU wWwRU e¨envi K‡i 

hveZxq MvwYwZK cÖwµqv I wnmve-wbKvm m¤úbœ Kiv nq| G Kvi‡Y Kw¤úDUvimn hveZxq wWwRUvj B‡jKUªwbK 

hš¿cvwZi wWRvBb Ges Dnv‡`i MvwYwZK wnmve-wbKv‡mi KvR evBbvwi c×wZ‡Z m¤úv̀ b Kiv nq| wb‡gœ evBbvwi 

†hvM (Binary Addition)  I evBbvwi we‡qvM (Binary Subtraction) wb‡q Av‡jvPbv Kiv n‡jv− 
3.3 evBbvwi †hvM-we‡qvM (Binary Addition-Subtraction) 
 

evBbvwi †hvM (Binary Addition): evBbvwi †hvM 

`kwgK c×wZi †hv‡Mi Abyiƒc| evBbvwi †hv‡Mi †ÿ‡Î 

wbgœwjwLZ wbqg¸‡jv cÖ‡hvR¨| h_v: 

evBbvwi c×wZ‡Z 1 n‡jv m‡e©v‛P wWwRU| G Kvi‡Y 

†hv‡Mi mgq 1 Gi †ewk n‡j K¨vwi GK (Carry 
One) •Zwi n‡e Ges G h_vwbq‡g c~‡e©i (ev‡gi) 

wWwR‡Ui mv‡_ †hvM n‡e| †hgb- 1 + 1 = 10 (`k) 

n‡e bv| ej‡Z n‡e k~b¨ Ges nv‡Z _v‡K GK hv 

cÖK…Ztc‡ÿ `kwgK c×wZi 2 (`yB) Gi mgvb|  

D`vniY:  
 
 
 
 
 

evBbvwi we‡qvM (Binary Subtraction): evBbvwi 

msL¨v c×wZi we‡qvM †Wwmgvj msL¨v c×wZi we‡qv‡Mi 

Abyiƒc| evBbvwi we‡qvM PviwU wbqg †g‡b P‡j| h_v: 

`kwgK c×wZ‡Z †QvU msL¨v n‡Z eo msL¨v we‡qvM 

Ki‡j †hgb c~e©eZ©x A¼ n‡Z 10 avi wb‡Z nq, †Zgwb 

evBbvwi msL¨vi †ÿ‡Î †QvU msL¨v n‡Z eo msL¨v we‡qvM 

Ki‡j (0 n‡Z 1) nv‡Z (Borrow One) avi Kiv GK _v‡K|    

evBbvwi msL¨v we‡qvMdj Avi/K¨vwi 

0 − 0  = 0 0 
1 − 0  = 1 0 
1 − 1  = 0 0 
0 − 1    = 1 1 

 

evBbvwi msL¨v †hvMdj K¨vwi 

0 + 0   = 0 0 

0 + 1  = 1 0 
1+0   = 1 0 
1+1  = 0 1 
1+1+1  = 1 1 

 

iii) 3FC msL v̈wU‡K ̀ kwg‡K iƒcvš—i:  

(3FC)16 = 3×162 + F×161+C×160 
         = 3×256 + 15 × 16 + 12 ×1 
        = 768 + 240 + 12  
         = (1020)10 
∴  (3FC)16 = (1020)10 

 
 

i) 3FC msL v̈wU‡K evBbvwi‡Z iƒcvš—i:     

  (3   F C)16 
 
 

  = (0011 1111 1100)2 
 

∴(3FC)16 = (1111111100)2 
 

ii) 3FC  msL¨vwU‡K AKU¨v‡j iƒcvš—i:  

               (3   F  C)16 
 
      =  (0011  1111  1100)2 
      =  (001 111  111  100)2 

             

     = (1       7      7       4)8 
  ∴  (3FC)16 = (1774)8 

 

1.  (1001110)2 I (110111)2 †hvM Ki: 
 

       (1001110)2 
    (110111)2 
     (10000101)2 
 

∴ wb‡Y©q †hvMdj = (10000101)2 

2.  (11011.101)2I (10110.110)2  †hvM Ki: 

  (11011 . 101)2 
  (10110 . 110)2 
     (110010 . 011)2 
 

∴wb‡Y©q †hvMdj = (110010 . 011)2 
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eZ©gvb cÖR‡b¥i Kw¤úDUv‡i mvaviY wbq‡g we‡qvM Kiv nq bv| AwaKZi myweavi Kvi‡Y AvaywbK 

Kw¤úDUvi wm‡÷‡g we‡qv‡Mi Rb¨ cwic~iK wbqg (Complement Subtraction) e¨envi Kiv nq|  
 

D`vniY: 1. (110101)2 n‡Z (10110)2 we‡qvM 

Ki|  
 

    110101 
      10110 
    011111 
 

∴ wb‡Y©q we‡qvMdj = (011111)2  

D`v: 2.  (110101.101)2 †_‡K (10110.110)2 we‡qvM 

Ki|  

    110101.101 
      10110.110 
    011110.111 
 

∴ wb‡Y©q we‡qvMdj = (011110.111)2 

 

3.4 wPýhy³ msL¨v (Signed Number)  
 

wewfbœ MvwYwZK mgm v̈ mgvav‡bi †ÿ‡Î abvZ¥K (Positive) I FYvZ¥K (Negative)  msL v̈ e¨envi Kiv nq| 

evBbvwi †gwkb¸‡jv‡Z A_v©r Kw¤úDUv‡i msL v̈ AvU we‡U web¨̄ Í nq| hLb †Kv‡bv msL v̈ †QvU nq A_©vr 8 we‡Ui 

Kg nq ZLb Wvbẁ K †_‡K msL v̈ e‡m evgẁ ‡Ki evwK Ni k~b¨ (0) ẁ ‡q c~iY K‡i| msL v̈wU abvZ¥K bvwK 

FYvZ¥K Zv eySv‡bvi Rb¨ mvaviYZ msL v̈i cÖK…Z gv‡bi Av‡M GKwU AwZiw³ weU (Bit)  †hvM Kiv nq| G 

AwZwi³ weU‡K wPý weU (Sign bit) e‡j| wPý weU 0 n‡j msL v̈wU abvZ¥K Ges wPýweU 1 n‡j msL v̈wU‡K 

FYvZ¥K aiv nq|  

 

Avi wPýhy³ msL¨v‡K wPwýZ msL¨v ev mvBbW b¤^i (Signed number) ejv nq| abvZ¥K msL¨vi 

†ÿ‡Î wPý-weU Qvov evwK A¼wU msL¨vi gvb Ávcb K‡i| 
 

wb‡gœ GKwU 8 weU †iwR÷v‡ii eøKwPÎ †`qv n‡jv:  

 

 

        

            

                   wPý weU (Sign bit)                                                     
 

†Kv‡bv GKwU msL¨v KZ we‡Ui n‡e Zv wbf©i K‡i †iwR÷viwUi kã •`‡N©¨i Dci| †hgb- 4 weU, 8 

weU, 16 weU, 32 weU, 64 weU, 128 weU BZ¨vw` †iwR÷vi|  

 

D`vniY ¯̂iƒc: +25 I −25 msL¨v `ywU‡K h_vµ‡g 8 weU †iwR÷v‡ii gva¨‡g cÖKvk †`Lv‡bv n‡jv: 

 

 +25 0 0 0 1 1 0 0 1 
            wPý weU (Sign bit) 
 

 −25 1 0 0 1 1 0 0 1 
            wPý weU (Sign bit) 

gvb 
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FYvZ¥K msL¨v cÖKv‡ki wZbwU c×wZ i‡q‡Q| h_v:   

 1.  cÖK…Z gvb MVb (Signed magnitude form)  
 2.  1 Gi cwic~iK MVb (1’s Complement form)  
 3.  2 Gi cwic~iK MVb (2’s Complement form)  
cÖK…Z gvb MVb (Signed magnitude form)  
cÖK…Z gvb MVb c×wZ‡Z wPý cÖKv‡ki Rb¨ mvBb weU (Sign Bit) e¨envi Kiv nq| msL¨vwU abvZ¥K 

n‡j mvBb weU 0 Ges FYvZ¥K n‡j mvBb weU 1 nq|  

wKš‘ cÖK…Z gvb MVb wm‡÷‡g 0 Gi Rb¨ `ywU evBbvwi kã ( + 0 I − 0) e¨eüZ nq hv ev¯Í‡e 

Am¤¢e| G Kvi‡Y eZ©gv‡b G c×wZi †Kv‡bv cÖ‡qvM bvB|  
 

 

 

 

 

 

1 Gi cwic~iK MVb (1’s Complement form) 
†Kv‡bv evBbvwi msL¨vi 1 Gi cwic~iK ev 1’s Complement ej‡Z H msL¨vi 1 Gi ’̄‡j 0 Ges 

0 Gi ’̄‡j 1 Øviv cÖwZ ’̄vcb (Replacement) Ki‡Z nq| D`vniY¯̂iƒc−  
 

 
 

A_©vr (100110) Gi 1’s Complement n‡jv = 011001 
 

wb‡gœ K‡qKwU msL¨vi 1’s Complement 8 weUwewkó †iwR÷v‡i †`Lvb n‡jv−  
 

Binary Bit 1’s Complement 
 
 

 

 
 

 

 

 

 

AvaywbK Kw¤úDUvi I Ab¨vb¨ wWwRUvj wm‡÷‡g 1’s Complement Gi e¨envi cwijwÿZ nq|  

3.5   2 Gi cwic~iK (2’s Complement): 
2 Gi cwic~iK MVb (2’s Complement Form)–   
†Kv‡bv evBbvwi msL¨vi 2 Gi cwic~iK ev 2’s Complement ej‡Z H msL¨vi 1’s 
Complement Gi mv‡_ 1 †hvM Kiv‡K †evSvq| A_©vr MvwYwZKfv‡e 2’s Complement = 1’s 
Complement + 1 

n‡jv 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³ 

 
92 

D`vniY¯^iƒc:  110110 msL¨vwUi 2’s Complement    
          001001 (1’s Complement) 
                 + 1 

         001010 (2’s Complement)  
 

D`vniY: (+25)10 Gi 8 weU †iwR÷vi e¨envi K‡i 2’s Complment wbY©q Ki|  

(+25)10 Gi mgKÿ evBbvwi gvb  = ( 0 0 0 1 1 0 0 1)2  (8 weU †iwR÷v‡i) 

     
        1 1 1 0 0 1 1 0 (1’s Complement) 
                 +1 
        1 1 1 0 0 1 1 1 (2’s Complement) 
 myZivs (+25)10 Gi 8 weUwewkó 2’s Complement = 11100111 

2 Gi cwic~i‡Ki ¸iæZ¡  

cÖK…Z gvb, 1 Gi cwic~iK, 2 Gi cwic~iK MV‡b abvZ¥K msL¨vi †ÿ‡Î †Kv‡bv Zdvr †bB; me‡ÿ‡Î 

wPý-weU 0 nq I msL¨vwUi Rb¨ ¯̂vfvweK evBbvwi MVb e¨envi Kiv nq| Z‡e FYvZ¥K msL¨vi Rb¨ 

wfbœ wfbœ MVb; †hgb- cÖK…Z gvb MVb, 1 Gi cwic~iK MVb I 2 Gi cwic~iK MVb e¨envi Kiv nq|  

2 Gi cwic~iK MV‡bi ¸iæZ¡ wb‡gœ eY©bv Kiv n‡jv−  

 i)  cÖK…Z-gvb I 1 Gi cwic~iK MV‡b 0 Gi Rb¨ ỳwU evBbvwi kã (+0 I −0) m¤¢e| wKš‘ ev Í̄‡e +0 

I −0 ej‡Z wKQz †bB| ev Í̄‡e ïay 0 Av‡Q| 2 Gi cwic~iK MV‡b G ai‡bi †Kv‡bv mgm¨v †bB|  

 ii)  2 Gi cwic~iK msL v̈i Rb¨ MvwYwZK mij eZ©bx cÖ‡qvRb| mij eZ©bx v̀‡g m Í̄v Ges ª̀æZ MwZ‡Z 

KvR K‡i|  

 iii) 2 Gi cwic~iK MV‡b wPýhy³ msL¨v Ges wPýwenxb msL¨v †hvM Kivi Rb¨ GKB eZ©bx e¨envi Kiv 

hvq|  

 iv)  2 Gi cwic~iK MV‡b †hvM I we‡qv‡Mi Rb¨ GKB eZ©bx e¨envi Kiv hvq| ZvB AvaywbK 

Kw¤úDUv‡i 2 Gi cwic~iK c×wZ e¨envi Kiv nq|  

wecixZKiY/ wb‡Mkb (Negation) 
wecixZKiY ev wb‡Mkb ej‡Z †Kv‡bv abvZ¥K msL¨v‡K FYvZ¥K Ges FYvZ¥K msL¨v‡K abvZ¥K 

Kiv‡K †evSvq| wecixZKiY ev wb‡Mk‡bi Rb¨ †Kv‡bv evBbvwi msL¨v‡K 2’s Complment  G 

iƒcvšÍi Kiv nq| wecixZKiY Ki‡j †Kv‡bv msL¨vi gv‡bi cwieZ©b nq bv ïaygvÎ wP‡ýi cwieZ©b 

nq| †hgb- 8 weUwewkó + 27 I − 27 Gi evBbvwi gvb h_vµ‡g + 27 = 00011011 Ges −27 
= 10011011|  

+ 27 Gi wb‡Mkb + 27 = 00011011 Gi 2’s Complement = 11100101= −27 
+27 Gi cybtwb‡Mkb = 00011011 = + 27 
myZivs †Kv‡bv msL¨vi cybtwb‡Mkb Ki‡j †mwUi gvbI wP‡ýi †Kv‡bv cwieZ©b nq bv|  w
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2’s Complement n‡Z evBbvwi msL¨vq iƒcvšÍi 

hw` †Kv‡bv msL¨v 2’s Complement ev 2 Gi cwic~iK Ae¯’vq _v‡K Z‡e Zv‡K evBbvwi 

msL¨vq iƒcvšÍi Ki‡Z n‡j cÖ_‡g msL¨vwU‡K 1’s Complement G iƒcvšÍi Ki‡Z n‡e| 

AZtci cÖvß msL¨vwUi mv‡_ 1 †hvM Ki‡Z n‡e| Zvn‡j msL¨vwUi mgZzj¨ evBbvwi gvb cvIqv 

hv‡e| A_©vr †Kv‡bv msL¨vi evBbvwi gvb = msL¨vwUi 1’s Complement + 1  
D`vniY: 01011011 msL¨vwU 2’s Complement G Av‡Q| msL¨vwUi mgZzj¨ evBbvwi gvb wbY©q Ki|  

mgvavb: 01011011msL¨vwU 1’s Complement gvb = 10100100 
                           +1 
            = 10100101 
myZivs 01011011 msL¨vwUi evBbvwi gvb = 10100101 
 

2’s Complement e¨envi K‡i †hvM (2’s Complement Addition) 
Kw¤úDUv‡ii gva¨‡g MvwYwZK wewfbœ †g․wjK wµqv (†hvM, we‡qvM, ¸Y, fvM) m¤úv`‡bi †ÿ‡Î 

2’s Complement GKwU eûj RbwcÖq c×wZ|  
 

2 Gi cwic~iK †hvM 

2 Gi cwic~iK †hv‡Mi mgq we‡Ui msL¨v mgvb n‡Z nq| G‡ÿ‡Î wb‡Pi wbqg¸‡jv †g‡b P‡j− 

 1.  mvaviY evBbvwi †hvM K‡i|  

 2.  FYvZ¥K msL¨v‡K 2 Gi cwic~iK K‡i †hvM K‡i|  

 3.  wPý we‡Ui ci K¨vwi weU ev` †`qv nq|  

 4.  djvdj FYvZ¥K n‡j (wPý weU 1 n‡j) Zv 2-Gi cwic~iK AvKv‡i nq|  

2 Gi cwic~iK †hv‡M Ges we‡qv‡M msL¨vi wPý-weU‡K cwigvY ÁvcK A¼ n‡Z c„_Kfv‡e we‡ePbv 

Kiv nq bv| D‡jøL¨ †h, MvwYwZK †hvM I we‡qv‡Mi mgq Dfq msL¨vq we‡Ui msL¨v mgvb n‡Z nq| 

wb‡gœ 8 weU msL¨vi Rb¨ †hv‡Mi cÖwµqv †`Lv‡bv n‡jv|  

mgm¨v I mgvavb: `ywU abvZ¥K msL¨v:   

wb‡gœ 8 weU †iwR÷v‡ii Rb¨  (+25)10  I   (+ 12)10 Gi †hvMdj wbY©q Kiv n‡jv|  

 

 

 
 

†h‡nZz †hvMd‡ji wPýweU 0, †m‡nZz djvdj abvZ¥K| myZivs †hvMdj (00100101)2 ev (+ 37)10|  

eo abvZ¥K I †QvU FYvZ¥K:  wb‡gœ 8 weU †iwR÷v‡ii Rb¨ (+ 25)10  I (−12)10 Gi †hvMdj wbY©q Kiv 

n‡jv|  

 

 

 

 

 

(+ 25)10  :    (00011001)2 
(+ 12)10  :    (00001100)2 
 

(+ 37)10 :    (00100101)2 
 

 

(+ 25)10 :    (00011001)2 
(−12)10  :    (11110100) 
 

(+13)10  : 1(00001101)2 
  

       K¨vwi weU  wPý weU 

 

12 →     (00001100)2 
      11110011      (1’s complement) 
        1 
(−12)10 → (11110100)    (2’s complement) 
 

       wPý weU 
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AwZwi³ K¨vwi weU we‡ePbv Kiv nq bv| †h‡nZz sign Bit 0 †m‡nZz djvdj abvZ¥K|   

myZivs †hvMdj (00001101)2  ev  (+ 13)10 
 

eo FYvZ¥K I †QvU abvZ¥K: wb‡gœ 8 weU †iwR÷v‡ii Rb¨ (−25)10  I  (+ 12)10 Gi †hvMdj wbY©q 

Kiv n‡jv|  

 

 

 

 
 

†h‡nZz †hvMd‡ji Sign bit 1 †m‡nZz djvdj FYvZ¥K| FYvZ¥K djvdj memgq 2 Gi cwic~iK MVb _v‡K| 

AZGe 2 Gi cwic~iK K‡i cÖK…Z djvdj cvIqv hv‡e| AZGe 11110011 Gi 2 Gi cwic~iK 

00001101|  

∴ wb‡Y©q djvdj = (11110011)2 ev  (−13)10| 
  

ỳwU FYvZ¥K msL¨v: wb‡gœ 8 weU †iwR÷v‡ii Rb¨ (−25)10  I  (– 12)10 Gi †hvMdj wbY©q Kiv n‡jv| 

 +25 I  +12 Gi 2 Gi cwic~iK h_vµ‡g 11100111 I 11110100 
 
 
 
 

AwZwi³ K v̈wiweU we‡ePbv Kiv nq bv| †h‡nZz Sign Bit 1 †m‡nZz djvdj FYvZ¥K Ges 2 Gi cwic~iK MV‡b 

Av‡Q| myZivs 11011011 Gi 2 Gi cwic~iK 00100101 A_©vr djvdj (11011011)2 ev (−37)10| 
 

wecixZ wP‡ýi mgvb msL¨v:  

 

 

AwZwi³ K¨vwiwU we‡ePbv Kiv nq bv| Kv‡RB djvdj 0 | 

2’s Complement e¨envi K‡i we‡qvM (2’s Complement Subtraction) 
 

1.  ỳ‡qi cwic~i‡Ki we‡qvM c×wZ: (eo †_‡K †QvU)  

 i.  †h msL¨v we‡qvM Kiv n‡e, Zvi evgw`‡K k~b¨ ewm‡q, †hB msL¨v (hvnv) †_‡K we‡qvM Kiv 

n‡e, †mB msL¨vi mgvb Ki‡Z n‡e|  

 ii.  hv we‡qvM Kiv n‡e, Zvi G‡Ki c~iK †ei Ki‡Z n‡e|  

 iii.  G‡Ki c~i‡Ki mv‡_ 1 †hvM K‡i ỳ‡qi c~iK †ei Ki‡Z n‡e|  

 iv.  G `y‡qi c~iK, hv †_‡K we‡qvM Kiv n‡e, Zvi m‡½ †hvM Ki‡Z n‡e|  

 v. hw` carry _v‡K (nv‡Z hw` 1 _v‡K) Zv wb‡Y©q †hvMdj †_‡K ev` w`‡Z n‡e| A_©vr `y‡qi 

c~i‡K carry ev` w`‡Z n‡e|    

 

(−25)10 →    (11100111) 
(+12)10 →    (00001100)2 
(−13)10 →    (11110011) 
 

 

 

(+25)10  →  (00011001)2 
        (11100110)    (1’s complement) 
            1 
(−25)10 →   (11100111)     (2’s Complement) 
 

 

 

(+25)10  →  (00011001)2 
(−25)10  →  (11100111) 
 
 

    0   →  1  (00000000) 

 

(−25)10 →      (11100111) 
(−12)10 →     (11110100) 
(−37)10 → 1  (11011011) 
 

 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



msL¨v c×wZ I wWwRUvj wWfvBm  

 
   

 

 

95 

D`vniY-1:  2 Gi cwic~iK c×wZ e¨envi K‡i (+35)10 †_‡K (+17)10 we‡qvM Ki| 
 

mgvavb:  (+35)10 Gi mgKÿ evBbvwi msL¨v =  (00100011)2  (8 weU †iwR÷v‡i) 
        (+17)10 Gi mgKÿ evBbvwi msL¨v =  (00010001)2  (8 weU †iwR÷v‡i) 
                                           (11101110)2  (1’s Complement) 
                                                                 + 1   
                                               (−17)10 = (11101111)  (2’s Complement) 
 

   (+35)10  =       (00100011)2 
   (−17)10  =       (11101111) 
             (+18)10  =  1  (00010010)2 
 

 AwZwi³ K¨vwiweU we‡ePbv Kiv nq bv| †h‡nZz Sign bit k~b¨ †m‡nZz djvdj abvZ¥K|  
 

 ∴ wb‡Y©q we‡qvMdj = (00010010)2 ev (+18)10 
 

D`vniY-2:  2 Gi cwic~iK c×wZ e¨envi K‡i (+17)10  †_‡K (+35)10  we‡qvM Ki| 
 

 

mgvavb: (+17)10 Gi mgKÿ evBbvwi msL¨v = (00010001)2    (8 weU †iwR÷vi e¨envi K‡i) 
       (+35)10 Gi mgKÿ evBbvwi msL¨v = (00100011)2     (8 weU †iwR÷vi e¨envi K‡i) 
            (11011100)  (1’s Complement) 
                 +1      
                 (−35)10 = (11011101)        (2’s Complement) 
 

   (+17)10 = (00010001)2 
   ( −35)10 = (11011101) 
   ( −18)10 = (11101110) 

†h‡nZz Sign bit 1 †m‡nZz djvdj FYvZ¥K| AZGe 2 Gi cwic~iK K‡i cÖK…Z djvdj cvIqv hv‡e|  

   (11101110)2    

   (00010001)        (1’s Complement) 
     + 1 
   (00010010)       (2’s Complement) 
 ∴ wb‡Y©q we‡qvMdj = (11101110) ev (−18)10   
 

D`vniY-3:  2 Gi cwic~iK c×wZ e¨envi K‡i (−80)10  †_‡K (−35)10 we‡qvM Ki|  

 ( + 80)10 Gi mgKÿ evBbvwi msL¨v = (01010000)2 
 (+  35)10  ÕÕ       ÕÕ       ÕÕ       ÕÕ   = (00100011)2 
 

                                                    10101111       (1’s Complement)  
             +1 
          (+ 80)10 Gi 2 Gi cwic~iK =  (10110000)    (2’s Complement) 
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          00100011 Gi Re-Complement =  00100011 
 

  (−80)10  = (10110000) 
  (+ 35)10 = (00100011)2 
             (− 45)10 = (11010011) 
†h‡nZz Sign bit 1 †m‡nZz djvdj FYvZ¥K| AZGe 2 Gi cwic~iK K‡i cÖK…Z djvdj cvIqv hv‡e|  

  11010011 
  00101100 (1’s Complement)  
                 1 
   00101101 (2’s Complement) 
 

 ∴ wb‡Y©q we‡qvMdj = (11010011)2 ev (− 45)10 
D`vniY-4: 2 Gi cwic~iK c×wZ e¨envi K‡i (110101)2  †_‡K (10110)2 we‡qvM Ki (8 weU †iwR÷vi 

mv‡c‡ÿ)| 

mgvavb :10110 = 0 0 0 1 0 1 1 0  Avmj evBbvwi msL¨v (8 weU †iwR÷vi e¨envi K‡i) 

      ↓↓ ↓↓ ↓ ↓↓ ↓ 

       1 1 1 0 1 0 0 1 (1’s Complement)  
                 +1   

       1 1 1 0 1 0 1 0 (2’s Complement)  
      110101   →  00110101 
        10110   → 11101010 (2’s Complement)   
         1  (00011111)  
    AwZwi³ K¨vwiweU we‡ePbv Kiv nq bv| †h‡nZz Sign bit k~b¨ †m‡nZz djvdj abvZ¥K|  

 ∴ wb‡Y©q we‡qvMdj = (00011111)2  

KvR: 2 Gi cwic~iK c×wZ e¨envi K‡i (+85)10 †_‡K (+40)10 we‡qvM Ki| 

3.6  †KvW (Code) 
Avgiv Kw¤úDUv‡i †hme †WUv I Z_¨ BbcyU Kwi Kw¤úDUvi Zv mivmwi eyS‡Z cv‡i bv| KviY 

Kw¤úDUvimn mKj AvaywbK wWwRUvj hš¿mg~‡ni Af¨šÍixY KvR Kiv nq evBbvwi msL¨v c×wZ e¨envi 

K‡i| Gi KviY evBbvwi msL¨v c×wZi ‘0’ Ges ‘1’ †K B‡jKUªwbK cÖhyw³i gva¨‡g Dc ’̄vcb Kiv m¤¢e| 

Ab¨vb¨ msL¨v c×wZ‡Z e¨eüZ cÖZx‡Ki msL¨v †ewk e‡j Zv cÖPwjZ B‡jKUªwbK cÖhyw³ w`‡q Dc ’̄vcb 

A‡bKUv Am¤¢e| †h‡nZz Kw¤úDUvi GKwU AvaywbK wWwRUvj B‡jKUªwb· hš¿ Ges Gi Af¨šÍixY KvR 

evBbvwi msL¨v c×wZ e¨envi K‡i Kiv nq, d‡j Kw¤úDUv‡i e¨eüZ wewfbœ eY©, A¼, msL¨v, wPý, cÖZxK 

BZ¨vw`‡K evBbvwi c×wZ‡Z Dc ’̄vcb Kivi cÖ‡qvRb nq|    

eY©, A¼, cÖZxK I wPýmg~n‡K evBbvwi‡Z iƒcvšÍ‡ii G cÖwµqv‡K ejv nq Gb‡KvwWs| A_©vr ÒKw¤úDUvi 

wm‡÷‡g e¨eüZ cÖwZwU eY©, A¼, msL¨v, cÖZxK ev we‡kl wPý‡K Avjv`vfv‡e CPU †K 

†evSv‡bvi Rb¨ evBbvwi we‡Ui (0 ev 1) wewfbœ web¨v‡mi AwØZxq (Unique) ms‡KZ •Zwi Kiv nq| G 

AwØZxq ms‡KZ‡K †KvW (Code) ejv nq| ÒKw¤úDUvi G †Kv‡Wi mvnv‡h¨ cÖwµqvKiY m¤úbœ Kivi ci w
w
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cÖvß djvdj‡K gvby‡li †evaMg¨ Kivi j‡ÿ¨ Avevi eY©, A¼, msL¨v I we‡kl wP‡ý iƒcvšÍi Kiv nq| 

iƒcvšÍ‡ii G cÖwµqv‡K wW‡KvwWs (Decoding) e‡j| Kw¤úDUv‡i Gb‡KvwWs wewfbœ Dcv‡q Kiv n‡q _v‡K| 

 

 
 

evBbvwi msL¨v c×wZi `ywU †g․wjK A¼ Ô0Õ I Ô1Õ Gi gva¨‡g wewfbœ AwØZxq ms‡KZ •Zwi Kiv nq| 

†hgb- 2, 4, 7 Ges 8wU weU w`‡q m‡e©v‛P 4(= 2
2
), 16 ( = 2

4
), 128 (= 2

7
) Ges 256 (= 2

8
) wU 

c„_K AwØZxq ms‡KZ MVb Kiv m¤¢e| GLv‡b D‡jøL¨ †h, Kw¤úDUv‡ii Rb¨ cÖwZwU A¼, eY© ev we‡kl 

wPý‡K GK GKwU K¨v‡i±vi (Character) ev wPý wn‡m‡e MY¨ Kiv nq| GKwU K¨v‡i±v‡ii Rb¨ 

KqwU weU c¨vUv‡b©i cÖ‡qvRb Zv wbf©i K‡i †Kvb c×wZi †KvW e¨envi Kiv n‡‛Q Zvi Dci|  

cÖ‡qv‡Mi †ÿ‡Îi Dci wfwË K‡i wewfbœ ai‡bi †Kv‡Wi D™¢e n‡q‡Q| †hgb− 
 

1. wewmwW (BCD) †KvW 
2. BwewmwWK (EBCDIC) †KvW 
3. AvjdvwbD‡gwiK †KvW (Alphanumeric code)  
4. A¨vmwK (ASCII) †KvW  
5. BDwb‡KvW (Unicode) BZ¨vw`| 

 

 

wb‡gœ eûj e¨eüZ wewfbœ ai‡bi †KvW wb‡q mswÿß Av‡jvPbv Kiv n‡jv:  
 

wewmwW (BCD) †KvW 
 

BCD Gi c~Y© iƒc n‡jv Binary Coded Decimal|  BCD †KvW Øviv †KejgvÎ `kwgK c×wZi 

cÖZxK¸‡jv‡K †KvW Kiv nq| eY©gvjvi eY© ev Ab¨ wKQzi R‡b¨ BCD †KvW †bB ev e¨envi nq bv| 

`kwgK msL¨vi cÖwZwU A¼‡K ( 0 †_‡K 9) ch©šÍ Gi mgZzj¨ 4 (Pvi) weU evBbvwi wWwRU Øviv cÖwZ ’̄vcb 

Kiv‡K BCD †KvW e‡j| 4 weU e¨env‡ii Kvi‡Y BCD †Kv‡Wi gva¨‡g 2
4
 ev 16wU wfbœ Ae ’̄v wb‡ ©̀k 

Kiv hvq| Ab¨K_vq BCD †KvW GKwU 4 (Pvi) weU evBbvwiwfwËK †KvW| G Pvi we‡Ui mgš̂‡q A‡bK 

cÖKvi BCD †KvW •Zwi Kiv hvq| wb‡gœ K‡qK ai‡bi BCD †Kv‡Wi bvg †`qv n‡jv| 
  
 

 

 

 

 

 

 

 
 

Z‡e BCD 8421 †KvW we‡klfv‡e D‡jøL¨‡hvM¨ Ges eûj e¨eüZ †KvW| 

GLv‡b BCD 8421 †KvW Natural Binary Coded Decimal (NBCD) †KvW Av‡jvPbv Kiv n‡jv|                         

1010, 1011, 1100, 1101 Ges 1111 †KvW¸‡jv Ae¨eüZ _v‡K e‡j wewmwW‡Z G‡`i 

e¨envi A‣ea|  

`kwgK cÖZxK  wewmwW 8421 `kwgK cÖZxK  wewmwW 8421 

0 0000 5 0101 
1 0001 6 0110 
2 0010 7 0111 
3 0011 8 1000 
4 0100 9 1001 

wPÎ: `kwgK cÖZxK I mgZzj¨ evBbvwi msL¨v| 

 

BCD 8421  †KvW 

BCD 5421  †KvW 

BCD 2421  †KvW 

BCD 7421  †KvW 

BCD 6423  †KvW  BZ¨vw`| 

Kx-†evW© 

T UvBc Kiv n‡j 

Gb‡KvWvi T †K Gb‡KvW K‡i ASCII 
†KvW 01010100 †Z iƒcvš—i  

Kw¤úDUv‡i T Gi 

cÖ‡qvRbxq cÖ‡mwms ïi‚ 
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wewmwW‡Z cÖKvwkZ (iƒcvšÍwiZ bq) †Kv‡bv `kwgK msL¨v cÖK…Ztc‡ÿ GKwU Dc ’̄vcb gvÎ, GwU †Kv‡bv 

msL¨v wb‡`©k K‡i bv| †m Kvi‡Y †h †Kv‡bv msL¨vi me©ev‡gi k~b¨ †hgb A_©nxb Ges ev` †`qv hvq, 

wewmwW‡Z cÖKvwkZ †Kv‡bv msL¨vi †ejvq Zv Kiv hv‡e bv|  
 

 

D`vniY-1: 25310 †K wewmwW‡Z cÖKvk Ki|  

mgvavb:          2           5    3 

 
        0010     0101   0011 
∴(253)10 = (001001010011) BCD  

D`vniY-2: 100101110010BCD †K `kwg‡K cÖKvk Ki|  

mgvavb: 

       1001           0111               0010 
 
          9                 7                     2 
 ∴ (100101110010)BCD = (972)10  

 

KvR: wewmwW (BCD) †KvW I evBbvwi msL¨vi g‡a¨ cv_©K¨ †jL| 
 

BwewmwWAvBwm (EBCDIC) †KvW  

EBCDIC †Kv‡Wi c~Y© A_© n‡‛Q Extended Binary Coded Decimal Information 
Code| GwU GKwU 8 we‡Ui †KvW| G‡K G·‡Ub‡W›U BewmwWAvBwm †KvWI ejv nq| G †KvW Øviv 

28
 ÒA_©vr 256 wU A¼, Aÿi Ges we‡kl wPý cÖKvk Kiv hvq| G †KvW cÖv_wgKfv‡e AvBweGg 

360 Ges 370 wmwi‡Ri Kw¤úDUv‡i e¨eüZ n‡Zv| G †Kv‡W 0 †_‡K 9 msL¨vi Rb¨ 1111, A  
†_‡K Z e‡Y©i Rb¨ 1100, 1101 I 1110 Ges we‡kl wP‡ýi Rb¨ 0100, 0101, 0110 I 0111 

†Rvb weU e¨envi Kiv nq| `kwgK msL¨v¸‡jv‡K 8421 †Kv‡Wi gva¨‡g cÖKvk K‡i cÖ‡Z¨K msL¨vi 

mv‡_ 1111 †Rvb weU †hvM K‡i BwewmwWAvBwm †KvW cÖKvk Kiv nq| g‡b Kwi 5, †K BwewmwWAvBwm 

†Kv‡W cÖKvk Ki‡Z n‡e| Zvn‡j 5 Gi wewmwW 8421 †Kv‡W gvb n‡e 0101| myZivs, 5 Gi 

BwewmwWAvBwm †Kv‡W gvb n‡e 11110101|  
 

AvjdvwbD‡gwiK †KvW 

Kw¤úDUv‡i msL¨vm~PK wP‡ýi cvkvcvwk Ab¨vb¨ eY© ev wPýI e¨eüZ nq| Gme msL¨v, wPý ev e‡Y©i 

Rb¨ †h †KvW e¨eüZ nq Zv‡K AvjdvwbD‡gwiK †KvW e‡j| GKwU m¤ú~Y© AvjdvwbD‡gwiK †Kv‡W 

26wU †QvU Aÿi (a−z), 26wU eo Aÿi (A−Z), `kwU A¼ (0−9) mvZwU weivg wPý (Kgv, 

†mwg‡Kvjb) BZ¨vw`, MvwYwZK wPýmn ( +, −, ×, ÷) I Ab¨vb¨ wPý ( !, @, #, $, %, *, /) 
BZ¨vw` i‡q‡Q| G Kvi‡YB AvjdvwbD‡gwiK †Kv‡Wi D™¢e n‡q‡Q| ZvQvov AvjdvwbD‡gwiK †KvW 

†WUv KwgDwb‡Kkb I †WUv UªvÝdv‡ii †ÿ‡Î k„“LjvI Avbqb K‡i‡Q|  

KZK¸‡jv RbwcÖq AvjdvwbD‡gwiK †KvW n‡jv−  

•   A¨vmwK (ASCII) †KvW 

•   BwewmwW‡K EBCDIC †KvW I 

•   BDwb‡KvW (Unicode) BZ¨vw`| 

KvR: AvjdvwbD‡gwiK †KvW I BCD †Kv‡Wi g‡a¨ cv_©K¨ †jL|   w
w
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A¨vmwK (ASCII) †KvW  

A¨vmwK AvaywbK Kw¤úDUv‡i eûj e¨eüZ †KvW| Gi cÖKvkK Av‡gwiKvb b¨vkbvj ÷¨vÛvW© 

BÝw÷wUDU (ANSI)| ASCII-Gi c~Y© bvg American Standard Code For Inofrmation 
Interchange. 1965 mv‡j ievU© wegvi 7 we‡Ui A¨vmwK †KvW D™¢veb K‡ib| wgwb I gvB‡µv 

Kw¤úDUv‡i G †Kv‡Wi eûj cÖPjb i‡q‡Q| Kw¤úDUvi Ges BbcyU/AvDUcyU miÄv‡gi g‡a¨ Z_¨ 

’̄vbvšÍ‡ii Rb¨ G †KvW e¨eüZ nq| A¨vmwK †KvW `yai‡bi n‡q _v‡K| h_v: A¨vmwK-7 I A¨vmwK-

8| A¨vmwK-7 Gi 7 weU Øviv †gvU 2
7
= 128 wU AwØZxq (Unique) wPý wbw`©ó Kiv hvq| G 

A¨vmwK †Kv‡Wi evgw`‡Ki wZbwU weU‡K †Rvb (Zone) weU Ges Wvbw`‡Ki PviwU weU‡K msL¨vm~PK 

(Numeric) weU e‡j| †hgb− 

1 0 0 0 0 0 1 
Zone bit Numeric bit 

A¨vmwK-7 †Kv‡Wi ev‡g GKwU AwZwi³ weU hy³ K‡i A¨vmwK-8 •Zwi Kiv n‡q‡Q| G AwZwi³ weUwU 

c¨vwiwU weU bv‡g cwiwPZ| A¨vmwK-8 Gi 8 weU Øviv †gvU 2
8
 = 256 AwØZxq (Unique) wPý 

wbw`©ó Kiv hvq| G A¨vmwK †Kv‡Wi evgw`‡Ki wZbwU weU‡K †Rvb (Zone) weU Ges Wvb w`‡Ki PviwU 

weU‡K msL¨vm~PK (Numeric) weU e‡j| eZ©gv‡b A¨vmwK †KvW ej‡Z 8 weU wewkó A¨vmwK-8†KB 

eySv‡bv nq| †hgb−  

0 1 0 0 0 0 0  
Parity 

Bit 
Zone bit    Numeric bit 

wb‡Pi A¨vmwK mviwY‡Z 0 †_‡K 31 ch©šÍ K¨v‡i±v‡ii †Rvb weU Ô000Õ, Ges G K¨v‡i±vi¸‡jvmn 

127 †K wbqš¿Y K¨v‡i±vi e‡j, 32 †_‡K 64 n‡‛Q we‡kl K¨v‡i±vi, 65 †_‡K 96 n‡‛Q eo nv‡Zi 

Aÿi I wKQz wPý, 97 †_‡K 127 n‡‛Q †QvU nv‡Zi Aÿi I wKQz wPý|   
 

mviwY: wKQz ASCII  †Kv‡Wi ZvwjKv 

ASCII 
Code 

Decimal 
Equivalent Character ASCII 

Code 
Decimal 

Equivalent Character 

0000 
0000  

†_‡K 

0000 
0000 

0 †_‡K 31 wewfbœ ai‡bi KgvÛ hv we‡kl 

K‡i wcÖ›Uvi wKsev †WUv 

KwgDwb‡Kk‡b e¨envi Kiv nq| 

01001110 78 N 
01001111 79 O 
01010000 80 P 
01010001 81 Q 

00100000 32 Blank Space 01010010 82 R 
00100001 33 ! 01010011 83 S 
00100010 34 æ 01010100 84 T 
00100011 35 # 01010101 85 U 
00100100 36 $ 01010110 86 V 
00100101 37 % 01010111 87 W 
00100110 38 & 01011000 88 X 
00100111 39 ' 01011001 89 Y 
00101000 40 ( 01011010 90 Z 
00101001 41 ) 01011011 91 [ 

A= 

A= 
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00101010 42 * 01011100 92 \ 
00101011 43 + 01011101 93 ] 
00101100 44 , 01011110 94 ^ 
00101101 45 - 01011111 95 _ 
00101110 46 . 01100000 96 ` 
00101111 47 / 01100001 97 a 
00110000 48 0 01100010 98 b 
00110001 49 1 01100011 99 c 
00110010 50 2 01100100 100 d 
00110011 51 3 01100101 101 e 
00110100 52 4 01100110 102 f 
00110101 53 5 01100111 103 g 
00110110 54 6 01101000 104 h 
00110111 55 7 01101001 105 i 
00111000 56 8 01101010 106 j 
00111001 57 9 01101011 107 k 
00111010 58 t 01101100 108 l 
00111011 59 ; 01101101 109 m 
00111100 60 < 01101110 110 n 
00111101 61 = 01101110 111 o 
00111110 62 > 01101111 112 p 
00111111 63 ? 01110000 113 q 
01000000 64 @ 01110010 114 r 
01000001 65 A 01110011 115 s 
01000010 66 B 01110100 116 t 
01000011 67 C 01110101 117 u 
01000100 68 D 01110110 118 v 
01000101 69 E 01110111 119 w 
01000110 70 F 01111000 120 x 
01000111 71 G 01111001 121 y 
01001000 72 H 01111010 122 z 
01001001 73 I 01111011 123 { 
01001010 74 J 01111100 124 | 
01001011 75 K 01111101 125 } 
01001100 76 L 01111110 126 ~ 
01001101 77 M 01111111 127 Delete 

BDwb‡KvW (Unicode): c„w_ex‡Z †Kej Bs‡iwR-evsjvB bq Av‡iv A‡bK fvlv i‡q‡Q| Gme 

fvlvq Avevi e‡Y©i msL¨vI A‡bK| †hgb- Pxbv fvlvq cÖvq 85 nvRvi eY© i‡q‡Q| Unicode Gi 

c~Y©bvg n‡jv Universal Code ev mve©Rbxb †KvW| we‡k¦i mKj fvlv‡K Kw¤úDUv‡i †KvWfy³ Kivi 

Rb¨ eo eo †Kv¤úvwb¸‡jv GKwU gvb •Zwi K‡i‡Qb hv‡K BDwb‡KvW ejv nq| 1991 mv‡j Apple 
Computer Corporation Ges Xerox Corporation  Gi †h․_ GK`j cÖ‡K․kjx BDwb‡KvW 

D™¢veb K‡ib| BDwb‡KvW g~jZ 2 evBU ev 16 we‡Ui †KvW| G †Kv‡Wi gva¨‡g 65,536 ev 216
 wU 

AwØZxq wPý‡K wbw`©ó Kiv hvq| d‡j †hme fvlv‡K †KvWfy³ Kivi Rb¨ 8 weU Ach©vß wQj (†hgb-

PvqwbR, †Kvwiqvb, RvcvwbR BZ¨vw`) †mme fvlvi mKj wPý‡K mn‡RB †KvWfy³ Kiv mnRZi 

n‡jv| eZ©gv‡b G †Kv‡Wi cÖPjb ïiæ n‡q‡Q|  w
w
w
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ïiæ †_‡KB BDwb‡KvW‡K AviI DbœZ Kivi j‡ÿ¨ Unicode Consortium KvR K‡i hv‡‛Qb| Gi 

djkÖæwZ‡Z 1997 mv‡j BDwb‡KvW fvm©b 3 †ewi‡q‡Q| A‡bK c‡i n‡jI evsjv fvlv‡K BDwb‡KvWfy³ 

Kivi Rb¨ evsjv‡`k miKvi Unicode Consortium  Gi m`m¨ nIqvi wm×všÍ wb‡q‡Qb|  

BDwb‡Kv‡Wi •ewkó¨ ev myweav: 
 

 1.  GwU 16 weUwewkó †KvW| d‡j 65536wU AwØZxq wPý‡K wbw`©ó Kiv hvq|  

 2.  we‡k¦i †QvU-eo mKj fvlv‡K Kw¤úDUv‡ii †KvWfy³ Kiv hvq|  

 3.  K¨v‡i±vi‡K †KvW Kivi Rb¨ 16 weUB e¨envi Kiv hvq|  

 4.  BDwb‡KvW †_‡K Ab¨vb¨ ÷¨vÛvW© †Kv‡W cwieZ©b Kiv hvq|  

3.7   eywjqvb A¨vj‡Reiv (Boolean Algebra) 
eywjqvb A¨vj‡Reivi D™¢veK n‡jb Bsj¨v‡Ûi GKwU wek¦we`¨vj‡qi cÖL¨vZ Bs‡iR MwYZwe` RR© eywj 
(George Boole)| 1854 mv‡j RR© eywj me©cÖ_g Avwe®‥vi K‡ib †h, 

MwYZ I hyw³i g‡a¨ my¯úó m¤úK© i‡q‡Q| MwYZ I hyw³i †hvMm~Î 

cÖgv‡Yi Rb¨ †MBU I hyw³ eZ©bx e¨envi Kiv nq|   

RR© eywj æMathematics of logic” bv‡g Zuvi M‡elYv MÖš’ cÖKvk 

K‡ib| H M‡elYv MÖ‡š’ hyw³i †h aviYv cvIqv hvq Zvi Dci wfwË K‡i 

M‡o DV‡jv bZzb A¨vj‡Reiv| Zuvi bvg Abymv‡i G A¨vj‡Reiv‡K 

bvgKiY Kiv nq eywjqvb A¨vj‡Reiv| GwU hyw³ A¨vj‡Reiv ev eywjqvb 

exRMwYZ bv‡gI cwiwPZ| eywjqvb A¨vj‡Reiv g~jZ jwR‡Ki mZ¨ A_ev 

wg_¨v- G `ywU Í̄‡ii Dci wfwË K‡i •Zwi Kiv n‡q‡Q| eywjqvb A¨vj‡Reivi G `ywU Ae¯’vi (State)  
Rb¨ cieZ©x mg‡q hLb Kw¤úDUv‡i evBbvwi msL¨v c×wZ e¨envi ïiæ nq, ZLb eywjqvb A¨vj‡Reivi 

mZ¨ I wg_¨v‡K evBbvwii "1" Ges Ò0Ó Øviv cwieZ©b K‡i wb‡ZB Kw¤úDUv‡ii mg Í̄ MvwYwZK 

mgm¨v eywjqvb A¨vj‡Reivi mvnv‡h¨ Kiv m¤¢e nq|  

†Kv‡bv mvwK©‡U we`y¨‡Zi Dcw ’̄wZ‡K 1 aiv nq Ges we`y¨‡Zi Abycw ’̄wZ‡K 

0 aiv nq|  wWwRUvj wm‡÷‡g †fv‡ëR †j‡fj 0 †_‡K .8 †fvë‡K 

jwRK 0 aiv nq Ges †fv‡ëR †j‡fj 2 †_‡K 5 †fvë‡K jwRK 1 aiv 

nq| wWwRUvj wm‡÷‡g +0.8 †fvë †_‡K +2 †fvë †j‡fj msÁvwqZ 

bq weavq e¨envi Kiv nq bv|  

eywjqvb Pj‡Ki ỳwU gvb _vKvq eywjqvb A¨vj‡Reiv `kwgK A¨vj‡Reivi 

Zzjbvq A‡bK mnR c×wZ| eywjqvb A¨vj‡Reivi †Kv‡bv ai‡bi fMœvsk, 

jMvwi`g, eM©, FYvZ¥K msL¨v, KvíwbK msL¨v BZ¨vw` e¨envi Kiv nq bv|  

eywjqvb A¨vj‡Reivi wZb ai‡bi †g․wjK wµqv m¤úv`b K‡i| wµqv¸‡jv n‡jv− 
 

 1.  Ai Acv‡ikb (OR Operation) ev †h․w³K †hvM (Logical Addition) 
 2.  A¨vÛ Acv‡ikb (AND Operation) ev †h․w³K ¸Y ( Logical Multiplication)  
 3.  bU Acv‡ikb (NOT Operation) ev †h․w³K Dëv‡bv (Logical Inversion)  
 

 
wPÎ: RR© eywj 
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G wZbwU †g․wjK wµqvi Rb¨ wZb ai‡bi jwRK eZ©bx e¨envi Kiv nq| G jwRK eZ©bx¸‡jv n‡jv Ai 

(OR), A¨vÛ (AND) Ges bU (NOT)| Gme jwRK eZ©bx¸‡jv †g․wjK jwRK †MBU bv‡g cwiwPZ|  

eywjqvb A¨vj‡Reivi •ewkó¨ (Characteristics of Boolean Algebra)  
 1.  eywjqvb A¨vj‡Reivq gvÎ `ywU A¼ Ô0Õ Ges ‘1’ e¨eüZ nq|  

 2.  eywjqvb Pj‡Ki ỳwU gvb _vKvq eywjqvb A v̈j‡Reiv `kwgK A v̈j‡Reivi Zzjbvq A‡bK mnR c×wZ|  

 3.  eywjqvb A¨vj‡Reivq †Kv‡bv ai‡bi fMœvsk, jMvwi`g, eM©, FYvZ¥K msL¨v, KvíwbK msL¨v 

BZ¨vw` e¨envi Kiv hvq bv| 

 4.  eywjqvb A¨vj‡Reivq ïaygvÎ †hvM I ¸‡Yi gva¨‡g mg Í̄ MvwYwZK KvR Kiv hvq| 

 5.  eywjqvb A¨vj‡Reivq †Kv‡bv ai‡bi R¨vwgwZK ev wÎ‡KvYwgwZK m~Î e¨envi Kiv hvq bv|   

eywjqvb PjK I aªæeK  (Boolean Variable and Constant)  
eywjqvb A¨vj‡Reivq ỳwU evBbvwi A¼ 0 Ges 1 e¨envi Kiv nq| wWwRUvj B‡jKUªwb‡· e¨eüZ •e ỳ¨wZK 

ms‡KZ‡K ỳwU c„_K we ỳ¨r cÖevn Øviv wbw ©̀ó Kiv hvq| A_©vr wWwRUvj eZ©bxi †Kv‡bv ’̄v‡bi cÖevwnZ we ỳ¨r ev 

†fv‡ë‡Ri cwigv‡Yi wfwË‡Z ejv hvq †h, ’̄vbwU D‛P Í̄‡i cÖevwnZ n‡‛Q A_ev wbgœ Í̄‡ii †fv‡ëR cÖevwnZ 

n‡‛Q| G ỳwU Í̄i‡K wbw ©̀ó Kiv nq h_vµ‡g ‘1’ Ges Ô0Õ Øviv| eywjqvb A¨vj‡Reivq hvi gvb mg‡qi mv‡_ 

AcwiewZ©Z _v‡K Zv‡K eywjqvb aªæeK e‡j| †hgb- A = 0 + 1, GLv‡b 0 Ges 1 n‡‛Q eywjqvb aªæeK|  

eywjqvb A¨vj‡Reivq hvi gvb mg‡qi mv‡_ cwiewZ©Z nq Zv‡K eywjqvb PjK e‡j| †hgb- C = A +B, 
GLv‡b A  I B n‡‛Q eywjqvb PjK|  aªæe‡Ki gvb me mgq AcwiewZ©Z _v‡K wKš‘ Pj‡Ki gvb mg‡qi mv‡_ 

mv‡_ cwiewZ©Z nq| wewfbœ B‡jKUªwbK eZ©bxi BbcyU I AvDUcy‡Ui jwRK Ae ’̄v wbw ©̀ó Kivi Rb¨ eywjqvb 

PjK I aªæeK e¨envi Kiv nq|    

eywjqvb ¯Ẑ¡twm× (Boolean Postulates)  
eywjqvb A¨vj‡Reivq mg Í̄ MvwYwZK KvR Kiv nq †h․w³K †hvM Ges †h․w³K ¸‡Yi mvnv‡h¨| eywjqvb 

A¨vj‡Reivq ïaygvÎ †h․w³K †hvM I †h․w³K ¸‡Yi wbqg¸‡jv‡K eywjqvb ¯̂Ztwm× e‡j| eywjqvb 

¯̂Ztwm×¸‡jv‡K `yfv‡M fvM Kiv hvq| h_v:  
 

 1. †hv‡Mi eywjqvb ¯̂Ztwm× (Boolean Postulates of OR)  
 2. ¸‡Yi eywjqvb ¯̂Ztwm× (Boolean Postulates of AND)  

†hv‡Mi eywjqvb ¯Ẑtwm× (Boolean Postulates of OR)  
†hv‡Mi mgq eywjqvb A¨vj‡Reiv †hme wbqg †g‡b P‡j Zv‡K †hv‡Mi eywjqvb ¯̂Ztwm× e‡j| †hv‡Mi 

mgq eyywjqvb PjK¸‡jvi gv‡bi g‡a¨ †h †hvM wPý  (+) e¨envi Kiv nq Zv  cÖPwjZ †hv‡Mi wPý bq| 

eywjqvb A¨vj‡Reivq G †hvM wPý‡K jwRK¨vj †hvM ev (Logical OR) wn‡m‡e e¨envi Kiv nq| 

†hv‡Mi PviwU wbqg cÖPwjZ| h_v−  

(1)   0 + 0 = 0 
(2)   0 + 1 = 1 
(3)   1 + 0 = 1 
(4)   1 + 1 = 1 

cÖ_g wZbwU mgxKiY mvaviY exRMwY‡Zi wbqg †g‡b Pj‡Q wKš‘ 4bs mgxKiY 1+1=1 Gi mv‡_ 

mvaviY exRMwY‡Zi †Kv‡bv wgj †bB| myZivs cÖZxqgvb n‡‛Q †h, eywjqvb †hvM (+) wPý Ges mvaviY 
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+ wPý‡K eySvq bv| eywjqvb †hvM‡K ejv nq jwRK¨vj A¨vwWkb (Logical Addition) A_ev 

jwRK¨vj Ai Acv‡ikb (Logical OR Operation)|  

Dc‡ii eywjqvb ¯̂Ztwm× †_‡K ejv hvq †h, eyywjqvb A¨vj‡Reivq †hv‡Mi (OR) †ÿ‡Î †h‡Kv‡bv 

GKwUi gvb 1 n‡j †hvMdj 1 n‡e, Ab¨_vq 0 n‡e|  

¸‡Yi eywjqvb ¯^Ztwm× (Boolean Postulates of AND)  
¸‡Yi mgq eyywjqvb A¨vj‡Reiv †hme wbqg †g‡b P‡j Zv‡K ¸‡Yi eywjqvb ¯̂Ztwm× e‡j| ¸‡Yi mgq 

eywjqvb PjK¸‡jvi gv‡bi g‡a¨ ¸Y wPý (.) e¨envi Kiv nq| jwRK ¸‡Yi PviwU wbqg cÖPwjZ| h_v:  

(1)    0 . 0   =  0 
(2)    0 . 1   =  0 
(3)    1 . 0   =  0 
(4)    1 . 1   =  1 

Dc‡ii eywjqvb ¯̂Ztwm× ejv hvq †h eywjqvb A¨vj‡Reivq ¸‡Yi (AND) †ÿ‡Î †h‡Kv‡bv GKwUi 

gvb 0 n‡j ¸Ydj 0 n‡e, Ab¨_vq 1 n‡e| eywjqvb ¸Y‡K jwRK¨vj gvwëwcø‡Kkb (Logical 
Multiplication) A_ev jwRK¨vj A¨vÛ Acv‡ikb (Logical AND Operation) ejv nq|  

eywjqvb c~iK (Boolean Complement)  
 

eywjqvb A¨vj‡Reivq †h‡Kv‡bv Pj‡Ki gvb 0 A_ev 1 nq| G 0 Ges 1 †K GKwU AciwUi eywjqvb 

c~iK ejv nq| eywjqvb c~i‡K Ô – Õ ev Ô ' Õ wP‡ýi gva¨‡g cÖKvk Kiv nq| †hgb:  0 Gi eywjqvb 

c~iK 1 Ges 1 Gi eywjqvb c~iK 0| MwY‡Zi fvlvq †jLv nq 

A  Gi c~iK A  ev A′   
hw` A  Gi gvb 0 nq Z‡e 1A =  

hw` A  Gi gvb 1 nq Z‡e 0A =  

eywjqvb exRMwY‡Z c~i‡Ki e¨envi LyeB ¸iæZ¡c~Y©| eywjqvb exRMwY‡Z 

A¼ Ki‡Z †M‡j cÖvqB c~iK wbY©q Ki‡Z nq|  

eywjqvb •ØZ bxwZ (Boolean Duality Principle)  
eywjqvb A¨vj‡Reivq e¨eüZ mKj Dccv`¨ ev mgxKiY †h `ywU wbqg †g‡b GKwU •ea 

mgxKiY †_‡K Avi GKwU •ea mgxKiY wbY©q Kiv hvq Zv‡K eywjqvb •ØZ bxwZ e‡j| A_©vr 

eywjqvb A¨vj‡Reivq Ai (OR) Ges A¨vÛ (AND) mv‡_ m¤úK©hy³ mKj Dccv`¨ ev 

mgxKiY •ØZ bxwZ  †g‡b P‡j| G wbqg `ywU n‡jv− 

  1.  0 Ges 1 ci¯úi wewbgq K‡i A_©vr 0 Gi cwie‡Z© 1 Ges 1 Gi cwie‡Z© 0 e¨envi K‡i|  

 2.  Ai (+) Ges A¨vÛ (.) ci¯úi wewbgq K‡i A_©vr Ai (+) Gi cwie‡Z© A¨vÛ (.) Ges A¨vÛ 

(.) Gi cwie‡Z© Ai (+) e¨envi K‡i|  

D`vniY: 1 + 1 = 1 mgxKi‡Y 

       1 Gi cwie‡Z© 0 Ges (+) Gi cwie‡Z© (.) ewm‡q cvB 

       0.0 = 0 GUvI GKwU •ea mgxKiY|  

Avevi, 0.1 = 0 mgxKi‡Y 0 Gi cwie‡Z© 1 I 1Gi cwie‡Z© 0 Ges (.) Gi cwie‡Z© (+) ewm‡q 

cvB 1 + 0 =1 GUvI GKwU •ea mgxKiY|  

eywjqvb c~i‡Ki m~Î:  

 1. 10
__

=  

 2. 01
__

=  
 3. AA =  
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3.7.1   eywjqvb Dccv`¨ (Boolean Theorems)  
eywjqvb Dccv‡`¨i mvnv‡h¨ hyw³ ivwkgvjvi mijxKiY ev ivwkgvjvi MVb cwieZ©b mvab Kiv hvq| 

eywjqvb Pj‡Ki gvb Ô1Õ A_ev Ô0Õ w`‡q Gme Dccv`¨¸‡jv mn‡RB cÖgvY Kiv hvq| wb‡P ¸iæZ¡c~Y© 

wKQz eyywjqvb Dccv`¨ †`qv n‡jv− 

†gŠwjK Dccv`¨ (Basic Theorems)  
     1.   i) 11A =+   ii) A1.A =  

     2.   i) A0A =+  ii)  00.A =  

     3.   i) 1AA =+  ii) 0A.A =  

     4.   i) AAA =+  ii) AA.A =  

 6.   wewbgq Dccv`¨ (Commulative Theorems)  
     i) ABBA +=+        ii)    A.BB.A =  

 7. Abyl½ Dccv`¨ (Associative Theorems) 
     i) C)BA()CB(A ++=++    ii) C.)B.A()C.B(.A =  
 8. wefvRb Dccv`¨ (Distributed Theorems) 
     i) ACAB)CB(A +=+       ii) BCA)CA()BA( +=++  

 9. wW-giM¨v‡bi Dccv`¨ (De-Morgan’s Theorems)  
     i) B.ABA =+          ii) BAB.A +=  

 10. mnvqK Dccv`¨ (Secondary Theorems)  
     i) AABA =+          ii) A)BA(A =+  

 11. AA =  

DcwiD³ Dccv`¨mg~n‡K Pj‡Ki gvb 0 ev 1 a‡i †h‡Kv‡bv Dccv`¨ cÖgvY Kiv hvq|  
 

D`vniY-1: cÖgvY Ki, 11 =+A  

 cÖgvY: hw` 1=A  nq Z‡e 

   evgcÿ  = 1+A  

    = 11+  

    = 1 

    = Wvbcÿ  
 

D`vniY-2: cÖgvY Ki, 1=+ AA  
  

 cÖgvY: hw` 1=A  nq Z‡e 0A =   

   evgcÿ = AA +  

    = 1 + 0 
    = 1 
    = Wvbcÿ  
  

 hw` 0=A  nq Z‡e  

   evgc¶  = 1+A  

    = 10+  

    = 1  = Wvbc¶ 
 

∴ eywjqvb PjK A Gi †h‡Kv‡bv gv‡bi Rb  ̈ 11 =+A   (cÖgvwYZ) 

     hw` 0=A  nq Z‡e 1A =  

  evgc¶  = AA +  

   = 0 + 1 
   = 1 = Wvbc¶  
∴ eywjqvb PjK A Gi †h‡Kv‡bv gv‡bi Rb¨ AA +  =1   (cÖgvwYZ) 

5. mnvqK Dccv`¨ (Auxiliary Theorems): 
i)    A + AB = A + B 
ii)  A + AB = A + B 
iii) A + AB = A + B  
iv)  A + AB = A + B 
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D`vniY-3: cÖgvY Ki, 0. =AA  

 cÖgvY: hw` 1=A  nq Z‡e 0A =  

   evgcÿ = A.A  

    =  1. 0 
    = 0 
    = Wvbcÿ  

 ∴ eywjqvb PjK A Gi †h‡Kv‡bv gv‡bi Rb¨ 0A.A =   (cÖgvwYZ) 

 

D`vniY-4: cÖgvY Ki, A + BC = (A + B) (A + C) 
 

 Wvbcÿ = (A + B) (A + C) 
  = A.A + A.C + A.B + BC 
  = A + AC + AB + BC 
  = A(1 + C) + AB + BC 
  = A.1 + AB + BC  
  = A + AB + BC  
  = A (1 + B) + BC  
  = A.1 + BC  
  = A + BC   
  = evgcÿ 

 ∴ Wvbcÿ = evgcÿ (cÖgvwYZ) 

3.7.2   wW-giM¨v‡bi Dccv`¨ (De-Morgan’s Theorems)  
wW-giM¨vb wQ‡jb GKRb bvgKiv divwm MwYZwe`| wZwb eywjqvb 

A¨vj‡Reivi †ÿ‡Î `ywU we‡kl m~Î D™¢veb K‡ib| Zuvi bvgvbymv‡i G 

we‡kl m~Î `ywU wW-giM¨v‡bi Dccv`¨ bv‡g cwiwPZ|  

  
 

A I B `ywU Pj‡Ki Rb¨ wW-giM¨v‡bi Dccv`¨ `ywU wbgœiƒc−  
  
 

cÖ_g Dccv`¨: B.ABA =+
 

 

wØZxq Dccv`¨: BAB.A +=
 

cÖ_g Dccv`¨: B.ABA =+
 

 

 

 

wPÎ: wW-giM¨v‡bi cÖ_g Dccv‡`¨i jwRK wPÎ|  

hw` 0=A  nq Z‡e 1A =  

  evgc¶  = A.A  

   = 0. 1 
   = 0 
   = Wvbc¶  

[ A.A = A] 
 
 

[1 + A = A] 

wPÎ: wW-giM¨vb 
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cÖ_g Dccv`¨ Abymv‡i, A  I B MÖnY ms‡K‡Zi Rb¨ GKwU bi †MB‡Ui AvDUcyU ms‡KZ hv nq, 

Zvn‡jv A  I B  MÖnY ms‡K‡Zi Rb¨ GKwU A¨vÛ †MB‡Ui AvDUcyU ms‡K‡Zi mgvb|  

wØZxq Dccv`¨:  

 

wPÎ: wW-giM¨v‡bi wØZxq Dccv‡`¨i jwRK wPÎ|  

wØZxq Dccv`¨ Abymv‡i, A I B MÖnY ms‡K‡Zi Rb¨ GKwU b¨vÛ †MB‡Ui AvDUcyU ms‡KZ hv nq 

Zvn‡jv A  I B  MÖnY ms‡K‡Zi Rb¨ GKwU Ai †MB‡Ui AvDUcyU ms‡K‡Zi mgvb|  
 

 

wW-giM¨v‡bi Dccv‡`¨i cÖgvY: mZ¨K mviwYi mnvqZvq AwZ mn‡R Dcvcv`¨ ỳwU cÖgvY Kiv hvq| eo 

eo jwRK ivwkgvjv mijxKi‡Yi Rb¨ Dccv`¨ ỳwU we‡kl mnvqK| G c×wZ‡Z cÖgv‡Yi Rb¨ m~‡Îi evg 

w`K I Wvb w`‡Ki PjKmg~‡ni m¤¢ve¨ gvb mZ¨K mviwY‡Z †jLv nq|  PjKmg~‡ni mKj gv‡bi Rb¨ 

m~‡Îi evg w`K I Wvb w`‡Ki gvb GKiƒc n‡j m~ÎwU cÖgvwYZ nq| wb‡gœ ỳwU Pj‡Ki Rb¨ wW-giM¨v‡bi 

Dccv`¨ ỳwU cÖgvY Kiv n‡jv|  
 

 

A B A  B  A+B BA +  B.A  
A.B B.A  BA+  

0 0 1 1 0 1 1 0 1 1 
0 1 1 0 1 0 0 0 1 1 
1 0 0 1 1 0 0 0 1 1 
1 1 0 0 1 0 0 1 0 0 

 

 

 †Uwej:  `yB Pj‡Ki Rb¨ wW-giM¨v‡bi Dccv‡`¨i mZ¨K mviwY 
 

DcwiD³ mZ¨K mviwY n‡Z cÖZxqgvb nq †h, A I B Gi mKj gv‡bi Rb¨− 

 1g Dccv`¨: B.ABA =+   

 2q Dccv`¨: BAAB +=  

myZivs `yB Pj‡Ki Rb¨ wW-giM¨v‡bi Dccv`¨ ỳwU cÖgvwYZ n‡jv|  

[wZbwU Pj‡Ki Rb¨ wW-giM¨v‡bi Dccv`¨:  
 

 cÖ_g Dccv`¨: C.B.ACBA =++  

 wØZxq Dccv`¨: CBAC.B.A ++=  

 
 

 

 

 

 

 

 

wPÎ: wW-giM¨vb Dccv‡`¨i jwRK wPÎ| 
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mZ¨K mviwYi mnvqZvq AwZ mn‡R Dccv`¨ ỳwU cÖgvY Kiv m¤¢e| wZbwU Pj‡Ki Rb¨ wW-giM¨v‡bi 

Dccv`¨ cÖgvY Kivi Rb¨ wb‡gœ GKwU mZ¨K mviwY •Zwi Kiv n‡jv: 

 

A B C A  B  C  
A+B+C CBA ++  CBA  ABC ABC  CBA ++  

0 0 0 1 1 1 0 1 1 0 1 1 

0 0 1 1 1 0 1 0 0 0 1 1 

0 1 0 1 0 1 1 0 0 0 1 1 

0 1 1 1 0 0 1 0 0 0 1 1 

1 0 0 0 1 1 1 0 0 0 1 1 

1 0 1 0 1 0 1 0 0 0 1 1 

1 1 0 0 0 1 1 0 0 0 1 1 

1 1 1 0 0 0 1 0 0 1 0 0 
 

†Uwej: wZb Pj‡Ki Rb¨ wW-giM¨v‡bi Dccv‡`¨i mZ¨K mviwY| 
 

DcwiD³ mZ¨K mviwY n‡Z cÖZxqgvb nq †h, A, B Ges C wZbwU Pj‡Ki †h‡Kv‡bv gv‡bi Rb¨  

 1g Dccv`¨: C.B.ACBA =++  
 

 2q Dccv`¨: CBAABC ++=  
 

myZivs wZb Pj‡Ki Rb¨ wW-giM¨v‡bi Dccv`¨ `ywU cÖgvwYZ n‡jv| 
 

Dccv`¨ `ywU n msL¨K Pj‡Ki R‡b¨ cÖ‡hvR¨| n msL¨K Pj‡Ki Rb¨ wW-giM¨v‡bi Dccv`¨ `ywU 

wbgœiƒc: 

 nn AAAAAAAA .......................... 321321 =++++  

    nn AAAAAAAA +++= ............................ 321321  
 

3.7.3    mZ¨K mviwY (Truth Table) 
 

eywjqvb A¨vj‡Reivq jwRK mvwK©‡U GK ev GKvwaK BbcyU Ges AvDUcyU _v‡K| GB BbcyUMy‡jvi 

Dci jwRK mvwK©‡Ui AvDUcyU wbf©i K‡i| myZivs †h mviwYi gva¨‡g wewfbœ Bbcy‡Ui Dci wfwË 

†Kv‡bv jwRK mvwK©‡Ui AvDUcyU cÖ`k©b K‡i Zv‡K mZ¨K mviwY (Truth Table) e‡j| cÖwZwU jwRK 

†MB‡Ui mZ¨K mviwY wfbœ| 
 

hw` mZ¨K mviwY‡Z n msL¨K PjK _v‡K Z‡e BbcyU Gi Ae¯’v n‡e 2n
 msL¨K| †hgb †Kv‡bv jwRK 

eZ©bx‡Z `ywU BbcyU PjK A I B  n‡j Gi Bbcy‡Ui Ae ’̄v n‡e 22 = 4wU| cÖwZwU Bbcy‡Ui gvb 0 ev 

1 n‡Z cv‡i|   w
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wb‡gœ mviwY‡Z BbcyU PjK A I B  Gi m¤¢ve¨ gvb †`qv n‡jv Ges AvDUcyU Y Gi gvb Bbcy‡Ui Dci 

wbf©i K‡i|  
 

BbcyU AvDUcyU 

A B Y 
0 0  
0 1  
1 0  
1 1  

 

         wPÎ: `yB Bbcy‡Ui mZ¨K mviwY                   wPÎ: ỳB Bbcy‡Ui Ai †MB‡Ui mZ¨K mviwY 

jwRK †MBU (Logic gate): eywjqvb A¨vj‡Reivq †g․wjK KvR¸‡jv ev Í̄evq‡bi Rb¨ †h B‡jKUªwbK 

eZ©bx e¨envi Kiv nq  ZvB jwRK †MBU| A_©vr jwRK  †MBU n‡jv GK ai‡bi B‡jKUªwbK eZ©bx hv 

GK ev GKvwaK BbcyU MÖnY K‡i Ges ïay GKwU AvDUcyU cÖ`vb K‡i| Ab¨fv‡e ejv hvq †h, †hme 

wWwRUvj mvwK©U hyw³g~jK ms‡K‡Zi cÖevn wbqš¿Y K‡i _v‡K †mme mvwK©U‡KB jwRK †MBU e‡j|  
 

 

 

 

 
 

 

 

 
 

 

wPÎ: jwRK †MB‡Ui †kªwYwefvM 

†gŠwjK jwRK †MBU: †hme †MBU Ab¨ †Kv‡bv †MB‡Ui mvnvh¨ Qvov •Zwi Kiv hvq Zv‡`i‡K †g․wjK 

jwRK †MBU ejv nq| †g․wjK jwRK †MBU wZbwU| h_v− 

 1.  Ai †MBU (OR gate)  
 2.  A¨vÛ †MBU (AND gate)  
 3.  bU †MBU (NOT gate)   
†hŠwMK †MBU: †hme jwRK †MBU †g․wjK †MB‡Ui mvnv‡h¨ •Zwi Kiv nq Zv‡`i‡K †h․wMK jwRK 

†MBU ejv nq| wZbwU †g․wjK †MB‡Ui gva¨‡g wewfbœ ai‡bi †h․wMK †MBU •Zwi Kiv hvq| 

cÖavb Pvi ai‡bi †h․wMK †MBU−  

  1.   b¨vÛ †MBU (NAND gate)  
  2.   bi †MBU (NOR gate)  
  3.  G·-Ai †MBU (X-OR gate)  
    4.  G·-bi †MBU (X-NOR gate) 

 

BbcyU AvDUcyU 

A B Y =A+B 
0 0 0 
0 1 1 
1 0 1 
1 1 1 

 

jwRK †MBU 

†g․wjK †MBU 

A¨vÛ †MBU Ai †MBU bU †MBU 

†h․wMK †MBU 

mve©Rbxb †MBU we‡kl †MBU 

b¨vÛ †MBU bi †MBU 
G· Ai †MBU G· bi †MBU 
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3.7.4   †gŠwjK †MBU (Basic gate) 
Av‡MB ejv n‡q‡Q, Kw¤úDUvimn †h‡Kv‡bv wWwRUvj wm‡÷‡gi g~‡j i‡q‡Q wZb ai‡bi †g․wjK 

†MBU| wb‡P †g․wjK †MBU¸‡jvi Kvh© c×wZ wb‡q Av‡jvPbv Kiv n‡jv− 

1. Ai †MBU (OR gate):  
Ai †MBU n‡‛Q †h․w³K †hv‡Mi †MBU| Ai †MB‡Ui `yB ev Z‡ZvwaK BbcyU _v‡K Ges 

GKwUgvÎ AvDUcyU _v‡K| AvDUcyUwU BbcyU¸‡jvi †h․w³K 

†hvMd‡ji mgvb| G †MB‡Ui †ÿ‡Î  †h‡Kv‡bv GKwU Bbcy‡Ui 

gvb 1 n‡j AvDUcyU 1 n‡e| hLb me¸‡jv Bbcy‡Ui gvb 0 

n‡e ZLb AvDUcyU 0 n‡e| g‡b Kwi, GKwU Ai †MB‡Ui Rb¨ 

ỳwU BbcyU ms‡KZ A I B Ges Zv‡`i AvDUcyU ms‡KZ Y| 

A  I B Gi eywjqvb Pj‡Ki gv‡bi Rb¨ c„_K PviwU (2
2
 = 

4) Ae ’̄vb n‡Z cv‡i|  

 

 

 

A I B Gi eywjqvb Pj‡Ki wewfbœ gv‡bi Rb¨ AvDUcyU ms‡KZ Y n‡e, A I B Gi †h․w³K †hv‡Mi 

mgvb| G‡ÿ‡Î eywjqvb mgxKiY (Boolean expression) n‡e−  

       Y = A OR B  
           = A + B 
GLv‡b Ô+Õ wPýwU mvaviY `kwgK A v̈j‡Reivi †hvM wPý bq| Ô+Õ wPýwU Øviv jwRK †hvM‡K eySv‡bv n‡q‡Q|  

myBP eZ©bx (Switch Circuit)  
Ai †MBU‡K GKwU mgvšÍivj myBP (Parallel 
switch) eZ©bxi gva¨‡g †`Lv‡bv hvq, hv Ai 

†MB‡Ui mZ¨K mviwYi mZ¨Zv cÖgvY K‡i| wP‡Î 

eZ©bxwUi A I B myBP `ywUi †h‡Kv‡bv GKwU eÜ 

_vK‡j evwZwU R¡‡j DV‡e| eZ©bx ZvwË¡Kfv‡e 

†h‡Kv‡bv BbcyU wewkó Ai †MBU •Zwi Kiv hvq|  

wb‡gœi wZbwU BbcyU wewkó Ai †MB‡Ui cÖZxK I eywjqvb mgxKiY †`qv n‡jv−  

 

                                              

 

 

eywjqvb mgxKiY (Boolean expression): Y = A+B+C 

BbcyU AvDUcyU 

A B Y= A+B 
0 0 0 
0 1 1 
1 0 1 
1 1 1 

 

wPÎ: `yB Bbcy‡Ui Ai †MB‡Ui mZ¨K mviwY 

cÖZxK (Symbol) 

A 
B Y= A+B+C 
C 

wPÎ: mvgš—ivj myBP eZ©bx 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³ 

 
110 

2.  A¨vÛ †MBU (AND Gate)  
A¨vÛ †MBU n‡‛Q †h․w³K ¸‡Yi †MBU| A¨vÛ †MB‡Ui †ÿ‡Î `yB ev Z‡ZvwaK BbcyU _v‡K Ges GKwU 

gvÎ AvDUcyU _v‡K| AvDUcyUwU BbcyU¸‡jvi †h․w³K ¸Yd‡ji 

mgvb| G †MB‡Ui †ÿ‡Î †h‡Kv‡bv GKwU Bbcy‡Ui gvb 0 n‡j 

AvDUcyU 0 n‡e| hLb me¸‡jv Bbcy‡Ui gvb 1 ZLb AvDUcyU 1 

n‡e| g‡b Kwi, GKwU A¨vÛ †MB‡Ui Rb¨ `ywU BbcyU ms‡KZ A I 
B Ges Zv‡`i AvDUcyU ms‡KZ Y| A I B Gi eywjqvb Pj‡Ki 

gv‡bi Rb¨ c„_K c„_K PviwU (22=4) Ae¯’vb n‡Z cv‡i|  

 

Gai‡bi jwRK ¸Y‡K GKwU mgxKi‡Yi gva¨‡g cÖKvk Kiv hvq 

hv‡K ejv nq A¨vÛ Gi eywjqvb mgxKiY|  

G‡ÿ‡Î mgxiKYwU n‡e− 

 Y = A AND B 
         = A . B   wPÎ: ỳB BbcyU wewkó AND Gate Gi cÖZxK 
     = A B 
GLv‡b Ô . Õ wPýwU mvaviY `kwgK A¨vj‡Reivi ¸Y wPý bq| Ô . Õ wPýwU Øviv jwRK ¸Y 

eySv‡bv n‡q‡Q| 

 

myBP eZ©bx (Switch Circuit) 
A¨vÛ †MBU‡K GKwU µwgK myBP (Serial switch) eZ©bxi gva¨‡g †`Lv‡bv hvq, hv A¨vÛ †MB‡Ui 

mZ¨K mviwYi mZ¨Zv cÖgvY K‡i| wP‡Î eZ©bxwUi A I B 

myBP ỳwUi †h‡Kv‡bv GKwU †Lvjv _vK‡j evwZwU eÜ _vK‡e|  
ZvwË¡Kfv‡e †h‡Kv‡bv BbcyU wewkó A¨vÛ †MBU •Zwi Kiv 

hvq| wb‡gœ wZb BbcyU wewkó A¨vÛ †MB‡Ui cÖZxK, eywjqvb 

mgxKiY †`qv n‡jv:  

 

       

 

eywjqvb mgxKiY (Boolean expression): Y = A .B .C  
 

3.  bU †MBU (NOT Gate) 
eywjqvb exRMwY‡Zi bU Acv‡ikb ev Í̄evq‡bi Rb¨ bU †MBU e¨eüZ 

nq| G †MB‡U GKwU gvÎ BbcyU Ges GKwU gvÎ AvDUcyU _v‡K| 

AvDUcyU n‡e Bbcy‡Ui wecixZ| A_©vr BbcyU ms‡KZ Ô1Õ n‡j 

AvDUcyU ms‡KZ Ô0Õ n‡e A_ev BbcyU ms‡KZ Ô0Õ n‡j AvDUcyU ms‡KZ Ô1Õ|  

BbcyU AvDUcyU 

A B Y= A .B 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

wPÎ: ỳB Bbcy‡Ui  AND Gate Gi mZ¨K mviwY| 

 

A 

C 
Y= A.B.C B 

wPÎ: wZb BbcyU wewkó A¨vÛ †MB‡Ui cÖZxK 

wPÎ: µwgK myBP eZ©bx 

= A.B 

= A
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GRb¨ G †MBU‡K BbfvU©vi (Inverter) ejv nq| g‡b Kwi, GKwU bU †MB‡Ui BbcyU ms‡KZ A  Ges 

AvDUcyU ms‡KZ Y| eywjqvb PjK A Gi gv‡bi Rb¨ c„_K c„_K ỳwU (21 = 2) Ae ’̄vb n‡Z cv‡i|  

G‡ÿ‡Î eywjqvb mgxKiY n‡e:  

 

 A

)A(NOTY

=

=
                                        

 

              

KvR: 3 BbcyU wewkó A¨vÛ †MBU, Ai †MBU I bU †MB‡Ui mZ¨K mviwY †jL|  

†hŠwMK †MBU:  ỳB ev Z‡ZvwaK †g․wjK †MB‡Ui mvnv‡h¨ †h †MBU •Zwi Kiv nq Zv‡K †h․wMK †MBU 

e‡j| †hgb-AND I NOT †MB‡Ui mvnv‡h¨ NAND †MBU, OR I NOT †MB‡Ui mvnv‡h¨ 

NOR †MBU •Zwi Kiv hvq| NAND I NOR †MBU‡K †h․wMK †MBU ejv nq|  

bi †MBU (NOR Gate): NOR †MBU n‡jv OR †MBU I NOT †MB‡Ui mgš̂‡q MwVZ| OR 

†MB‡Ui AvDUcyU‡K NOT †MBU w`‡q cÖevwnZ Ki‡j NOR  †MBU cvIqv hvq| A_©vr OR Gate + 
NOT Gate = NOR Gate. hw` A  I B BbcyU nq Z‡e AvDUcyU BAY += | NOR  †MB‡Ui 

†ÿ‡Î †h‡Kv‡bv GKwU Bbcy‡Ui gvb 1 n‡j AvDUcyU 0  n‡e|  
 

A_©vr bi †MB‡Ui AvDUcyU ms‡KZ Ai †MB‡Ui AvDUcyU ms‡K‡Zi wecixZ nq| bi †MB‡Ui gva¨‡g 

jwRK eZ©bx •Zwii Rb¨ GB †MBUwU e¨vcKfv‡e e¨envi Kiv nq| G‡ÿ‡Î `ywU BbcyU wewkó bi 

†MB‡Ui cÖZxK, mgKÿ eZ©bx, eywjqvb mgxKiY Ges mZ¨K mviwY †`Lv‡bv n‡jv− 
 

 

 

 

 

BbcyU  AvDUcyU 

A B A + B Y= BA +  
0 0 0 1 
0 1 1 0 
1 0 1 0 
1 1 1 0 

 

wPÎ: mZ¨K mviwY 

ZvwË¡Kfv‡e †h‡Kv‡bv BbcyU wewkó bi †MBU •Zwi Kiv hvq| G‡ÿ‡Î wZbwU BbcyU wewkó bi †MB‡Ui 

cÖZxK, mgKÿ eZ©bx, eywjqvb mgxKiY †`qv n‡jv: 
 

 

 
 

 

wPÎ: 3 BbcyU wewkó NOR †MBU Gi cÖZxK 

BbcyU AvDUcyU 

A  AY =  
0 1 
1 0 

 
mZ¨K mviYx (Truth table) 

(A_©vr A Gi gvb A  Gi D‡ëv)  

eywjqvb mgxKiY (Boolean expression): Y= BA +  
 

wPÎ: 2 BbcyU wewkó NOR †MBU Gi cÖZxK 

 
wPÎ: 2 BbcyU wewkó NOR †MBU Gi mgK¶ eZ©bx 

 

A 
B 

A+B Y=A+B A 
B 

Y=A+B 

A 
B 
C 

A+B+C 
Y = A + B+ C Y = A + B+ C 

A 
B 
C 
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eywjqvb mgxKiY (Boolean expression): CBAY ++=  
 

b¨vÛ †MBU (NAND Gate)  
 

NAND Gate  n‡jv AND  †MBU I NOT  †MB‡Ui 

mgš^‡q MwVZ| AND †MB‡Ui AvDUcyU‡K NOT  
†MBU w`‡q cÖevwnZ Ki‡j NAND  †MBU cvIqv hvq| 

A_v©r AND Gate +NOT Gate = NAND Gate| 

hw` A  Ges B  `ywU BbcyU nq Zvn‡j b¨vÛ †MB‡Ui 

AvDUcyU ABY = | b¨vÛ †MB‡Ui †ÿ‡Î †h‡Kv‡bv 

GKwU Bbcy‡Ui gvb 0 n‡j AvDUcyU 1 n‡e| b¨vÛ 

†MB‡Ui AvDUcyU ms‡KZ A¨vÛ †MB‡Ui AvDUcyU ms‡K‡Zi wecixZ|  
 

G‡ÿ‡Î ỳwU BbcyU wewkó b¨vÛ †MB‡Ui cÖZxK, mgKÿ eZ©bx, eywjqvb mgxKiY Ges mZ¨K mviwY †`Lv‡bv 

n‡jv− 
 

 

 

 

eywjqvb mgxKiY (Boolean expression): B.AY =  
 

ZvwË¡Kfv‡e †h‡Kv‡bv BbcyU wewkó b¨vÛ †MBU •Zwi Kiv hvq| wb‡P wZbwU BbcyU wewkó b¨vÛ †MB‡Ui 

cÖZxK Ges eywjqvb mgxKiY †`Lv‡bv n‡jv− 

 

 

wPÎ: 3 BbcyU wewkó NAND †MBU Gi cÖZxK 
 

eywjqvb mgxKiY (Boolean expression): C.B.AY =  
 

3.7.5   b¨vÛ I bi †MB‡Ui mve©RbxbZv (Universality of NAND & NOR gate) 
 

 

†h †MBU w`‡q †g․wjK †MBUmn (AND gate, OR gate I NOT gate) Ab¨vb¨ mKj †MBU ev Í̄evqb 

Kiv hvq Zv‡K mve©Rbxb †MBU e‡j| NAND gate I NOR gate †K mve©Rbxb †MBU ejv nq| 

KviY b¨vÛ †MBU I bi †MBU w`‡q †g․wjK †MBUmn †h‡Kv‡bv jwRK †MBU ev¯Íevqb Kiv hvq|  

Ai, A¨vÛ Ges bU G wZbwU †g․wjK †MB‡Ui mgš^‡q †h‡Kv‡bv jwRK mvwK©U •Zwi Kiv m¤¢e| Z‡e 

ïay b¨vÛ †MBU w`‡qI †h‡Kv‡bv jwRK mvwK©U •Zwi m¤¢e| Gi KviY b¨vÛ †MBU w`‡q Ai, A¨vÛ Ges 

bU †MBU ev¯Íevqb m¤¢e| †ZgbwU ïay bi †MBU w`‡qI †h‡Kv‡bv jwRK mvwK©U ev¯Íevqb m¤¢e| GwU 

b¨vÛ I bi †MB‡Ui mve©RbxbZv bv‡g cwiwPZ|   

A A 
B 
C 

C.B.AY =  

B 
A Y=AB A 

B 

AB 
Y=AB 

   wPÎ: 2 BbcyU wewkó NAND †MBU Gi cÖZxK      wPÎ: 2 BbcyU wewkó NAND †MB‡Ui mgK¶ eZ©bx 

 

 

BbcyU  AvDUcyU 

A B AB ABY =  

0 0 0 1 
0 1 0 1 
1 0 0 1 
1 1 1 0 

 

wPÎ: 2 BbcyU wewkó NAND †MBU Gi mZ¨K mviwY 

mviYx  

 

A¨vÛ †MB‡Ui 

AvDUcyU 

 

b¨vÛ †MB‡Ui 

AvDUcyU 
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b¨vÛ †MBU w`‡q †gŠwjK †MBU ev Í̄evqb 

b v̈Û †MBU ẁ ‡q bU †MBU ev Í̄evqb:  

 wP‡Îi ỳwU BbcyU (A) mgvb| myZivs, 

      
A

A.AY
=
=

     

 d‡j b¨vÛ †MBUwU GKwU bU †MBU wn‡m‡e KvR K‡i|  

 

b¨vÛ †MBU w`‡q A¨vÛ †MBU ev Í̄evqb 

wP‡Î ỳwU b¨vÛ †MB‡Ui ms‡hv‡M GKwU A¨vÛ †MBU •Zwi Kiv n‡q‡Q| A v̈Û †MB‡Ui AvDUcyU ms‡KZ Y n‡j- 

 
  

 AB
B.A

AB.ABY

=
=

=

                        

AB
B.A

AB.ABY

=
=

=

     

 

D‡jøL¨ †h, wØZxq av‡ci †MBUwU GKwU bU †MBU wn‡m‡e KvR K‡i|   

b¨vÛ †MBU w`‡q Ai †MBU ev Í̄evqb 

wP‡Î b¨vÛ w`‡q Ai †MB‡Ui ev¯Íevqb †`Lv‡bv n‡q‡Q| G‡ÿ‡Î ev‡gi b¨vÛ †MBU `ywU bU †MBU 

wn‡m‡e KvR K‡i| GLv‡b,  

 
BA
BA

B.AY

+=
+=

=

 

                                                     wPÎ: NAND gate w`‡q OR gate ev Í̄evqb 

 

myZivs wP‡Îi mvwK©UwU GKwU Ai †MBU wn‡m‡e KvR K‡i|  

 

b¨vÛ †MBU w`‡q 3wU †g․wjK †MBU (A¨vÛ †MBU, Ai †MBU Ges bU †MBU) ev Í̄evqb Kiv n‡jv| 

AZGe b¨vÛ †MB‡Ui mve©RbxbZv cÖgvwYZ n‡jv|  
 

bi †MBU w`‡q †gŠwjK †MBU ev Í̄evqb 
 

bi †MBU w`‡q bU †MBU ev Í̄evqb− 
 

      wP‡Î bi †MB‡Ui `ywU BbcyU (A)  mgvb| myZivs,  

 
A

AAY

=

+=
      

d‡j bi †MBUwU GKwU bU †MBU wn‡m‡e KvR K‡i|  

wPÎ: NAND gate  w`‡q AND gate ev¯—evqb| 

wPÎ: NOR gate w`‡q NOT gate ev¯—evqb 

[wW-giM¨v‡bi Dccv`¨ Abyhvqx] 

wPÎ: NAND gate  w`‡q NOT gate ev¯—evqb 

A 
Y=  A.A = A 
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bi †MBU w`‡q Ai †MBU ev Í̄evqb  

wP‡Î ỳwU bi †MB‡Ui ms‡hv‡M GKwU Ai †MBU •Zwi Kiv n‡q‡Q|  

 GLv‡b AvDUcyU,  

 BA

BA

BABAY

+=
+=

+++=

                 

D‡jøL¨ †h, c‡ii bi †MBUwU GKwU bU †MBU wn‡m‡e KvR K‡i|  

bi †MBU w`‡q A¨vÛ †MBU ev Í̄evqb 

wP‡Î bi †MBU w`‡q A¨vÛ †MB‡Ui ev Í̄evqb †`Lv‡bv n‡q‡Q| G‡ÿ‡Î cÖ_g Í̄‡ii bi †MBU `ywU bU 

†MBU wn‡m‡e KvR K‡i| GLv‡b, 

 

 
B.A
B.A

BAY

=
=

+=

 [wW giM¨v‡bi Dccv`¨ Abymv‡i]   

bi †MBU w`‡q 3wU †g․wjK †MBU (A¨vÛ †MBU, Ai †MBU Ges bU †MBU) ev¯Íevqb Kiv n‡jv| 

AZGe bi †MB‡Ui mve©RbxbZv cÖgvwYZ n‡jv|  

3.7.6   we‡kl †MBU 

 

G·-Ai †MBU (X-OR gate) – 
 

Exclusive OR †MBU‡K ms‡ÿ‡c X-OR †MBU ejv nq| G †MBU 

†Kv‡bv †ewmK †MBU bq KviY GwU A v̈Û, Ai I bU BZ v̈ẁ  †MB‡Ui mvnv‡h  ̈

•Zwi Kiv nq| Avevi GwU Bw›U‡MÖ‡UW mvwK©U (AvBwm) ev GKxf~Z mvwK©U 

AvKv‡iI cvIqv hvq| G †MB‡Ui BbcyU¸‡jv Amgvb n‡j AvDUcyU 1 nq| 

Ab¨_vq AvDUcyU 0 n‡e| X-OR  †MB‡Ui ỳB ev Z‡ZvwaK BbcyU _v‡K 

Ges GKwU gvÎ AvDUcyU _v‡K|  

G †MB‡Ui gva¨‡g wewfbœ BbcyU weU Zzjbv K‡i AvDUcyU ms‡KZ 

cvIqv hvq| GKwU G· Ai †MB‡Ui BbcyU ms‡KZ A I B Ges AvDUcyU ms‡KZ Y n‡j eywjqvb 

mgxKiY (Boolean expression) n‡e−  

 BABABAY +=⊕=   

GLv‡b Ò⊕ Ó Øviv G· OR Gi KvR‡K eySv‡bv n‡q‡Q|  

BbcyU AvDUcyU 

A B Y = A⊕B  
0 0 0 
0 1 1 
1 0 1 
1 1 0 

wPÎ: X−OR gate Gi mZ¨K mviYx 
 

Y=  A ⊕ B 
A 
B 

wPÎ: X−OR gate Gi cÖZxK 
 

wPÎ: NOR gate w`‡q AND gate ev¯—vevqb 
B.A
B.A

BAY

=
=

+=
 

A 

B 

A  

B  

BA

BA

BABAY

+=
+=

+++=
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ZvwË¡Kfv‡e †h‡Kv‡bv BbcyU wewkó G·-Ai •Zwi Kiv hvq| wb‡P wZb BbcyU wewkó G·-Ai †MB‡Ui 

cÖZxK I eywjqvb mgxKiY †`Lv‡bv n‡jv−  
 

eywjqvb mgxKiY (Boolean expression): Y=A⊕B⊕C 
 

 

ïay †gŠwjK †MBU w`‡q X-OR  †MBU Gi jwRK wPÎ ev¯Íevqb: 
 

ỳwU BbcyU A I B Gi †ÿ‡Î X-OR  †MB‡Ui  
 

AvDUcyU mgxKiY− 
 

  
BABA

BAY

+=

⊕=

 

 

 

 

 

ïay b¨vÛ †MBU Øviv X-OR †MB‡Ui ev Í̄evqb 
 

    G·-Ai †MB‡Ui †ÿ‡Î Avgiv Rvwb,  

 

)BA(.)BA(

BABA

BABA

BAY

=

+=

+=

⊕=

 
 

 

 

 

G·-Ai dvskbwU ch©‡eÿY K‡i ïay b v̈Û †MBU Øviv Dc‡ii G·-Ai †MB‡Ui jwRK mvwK©U •Zwi Kiv n‡jv|  
 

ïay NOR  †MBU w`‡q X-OR  †MBU Gi jwRK wPÎ ev¯Íevqb: 
  

ỳwU BbcyU A I B Gi †ÿ‡Î X-OR  †MB‡Ui AvDUcyU  
 

 
)BA()BA(

)BA(.)BA(

)BA(.)BA(

)BA()BA(

BABA

BABAY

+++=

++=

++=

=

+=

+=

  

 

A 
B 
C 

Y=A⊕B⊕C 

wPÎ:  †g․wjK †MBU w`‡q X-OR †MBU ev¯—evqb|  

wPÎ : NOR †MBU w`‡q X-OR †MBU ev¯—evqb 

A 
 

A+B 

A+B 

(A+B) + (A+B) 

(A+B) + (A+B) 

=(A+B) +   (A+B) 

B 
 

B 
 

A 
 

wPÎ : b¨vÛ †MBU w`‡q X-OR †MBU ev¯—evqb| 

AB 

B 
 

A 
 

Y = AB.AB 

AB 

A 
 

B 
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G·-bi †MBU (X-NOR gate)  
Exclusive NOR †MBU‡K ms‡ÿ‡c X-NOR  †MBU ejv nq| X-OR  †MB‡Ui AvDUcyU‡K 

NOT  †MBU w`‡q cÖevwnZ Ki‡j X-NOR  
†MBU cvIqv hvq| A_©vr X-OR Gate + NOT 
Gate = X-NOR Gate| X-NOR †MB‡Ui 

`yB ev Z‡ZvwaK BbcyU _v‡K Ges GKwUgvÎ 

AvDUcyU _v‡K| BbcyU `ywU mgvb n‡j AvDUcyU 1 
n‡e| Avevi wewfbœ weU Zzjbv K‡i AvDUcyU 

ms‡KZ cvIqv hvq A_©vr G †MB‡Ui BbcyU 

ms‡K‡Zi gvb we‡Rvo msL¨K ‘1’ n‡j AvDUcyU 

ms‡KZ Ô0Õ nq| Ab¨_vq AvDUcyU ms‡KZ ‘1’ 
n‡e| A_©vr G· Ai †MB‡Ui AvDUcyU ms‡KZ 

GKwU bU †MB‡Ui g‡a¨ w`‡q cÖevwnZ Ki‡j G· 

bi †MB‡Ui AvDUcyU ms‡KZ cvIqv hvq|  

 

 

 

 

 

 

 

eywjqvb mgxKiY (Boolean expression):   

GKwU G· bi †MB‡Ui BbcyU ms‡KZ A I B Ges AvDUcyU ms‡KZ Y  n‡j eywjqvb mgxKiY n‡e− 

  BAY ⊕=  

          BAAB+=
 

ZvwË¡Kfv‡e †h‡Kv‡bv BbcyU wewkó G·-bi †MBU •Zwi Kiv hvq| wb‡P wZb BbcyU wewkó G·-bi 

†MB‡Ui cÖZxK I eywjqvb mgxKiY †`Lv‡bv n‡jv−  

 

 

wPÎ: wZb BbcyU wewkó X-NOR †MB‡Ui cÖZxK 

eywjqvb mgxKiY (Boolean expression): CBAY ⊕⊕=  

A 
B 

Y= A⊕B 

Y=A⊕B A 
B 

Y= A⊕B 

wPÎ: 2 BbcyU wewkó X-NORGi cÖZxK 

A 
B Y= A⊕B⊕C 

C 

BbcyU  AvDUcyU 

A B BA⊕  BAY ⊕=  
0 0 0 1 
0 1 1 0 
1 0 1 0 
1 1 0 1 

wPÎ: 2 BbcyU wewkó X-NORGi mZ¨K mviwY 

 

X-OR †MB‡Ui AvDUcyU X-NOR †MB‡Ui AvDUcyU 
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ïay †gŠwjK †MBU w`‡q X-NOR  †MBU Gi jwRK wPÎ ev¯Íevqb− 

`ywU BbcyU A I B  Gi †ÿ‡Î X-NOR  †MB‡Ui AvDUcyU mgxKiY 

   
BAAB

BAY

+=

⊕=
 

 
 

 

 
 

 

 

 

 

 

ïay b¨vÛ †MBU Øviv X-NOR †MB‡Ui ev Í̄evqb− 

G·-bi †MB‡Ui †ÿ‡Î Avgiv Rvwb,  

  

 

 

 

 

 

 

 
 

Dc‡ii G·-bi dvskbwU ch©‡eÿY K‡i ïay b v̈Û †MBU Øviv G·-bi †MB‡Ui jwRK mvwK©U •Zwi Kiv n‡jv|  

ïay NOR  †MBU w`‡q X-NOR  †MBU Gi jwRK wPÎ ev¯Íevqb:  

ỳwU BbcyU A I B Gi †ÿ‡Î X-NOR  †MB‡Ui AvDUcyU mgxKiY−   

    BAY ⊕=  

 )BA()BA(

)BA(.)BA(

)BA(.)BA(

)BA(.)AB(

BAAB

BAABY

+++=

++=

++=

=

+=

+=

 

wPÎ: †g․wjK †MBU w`‡q X-NOR  †MBU ev¯—evqb 

A B 

A  B  

AB 
BAABY +=  

BA  

) B A ( . ) AB ( 
B A AB 
B A AB 

B A Y 

= 
+ = 
+ = 
⊕ = 

( )( )BAAB ..
 

A B 

AB
 

BA
 B

 

A
 

wPÎ: ïay b¨vÛ †MBU Øviv X-NOR †MBU ev¯—evqb 

A B 

A  
BA +  

B  

BA +
 

)()( BABAY +++=  

)(( BABA +++=  

wPÎ: NOR  †MBU w`‡q X-NOR †MBU ev¯—evqb 
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3.7.7  Gb‡KvWvi (Encoder)   
Gb‡KvWvi GK ai‡bi wWwRUvj eZ©bx hvi KvR n‡jv e¨enviKvixi e¨eüZ fvlv‡K Kw¤úDUv‡ii †evaMg¨ 

hvwš¿K fvlvq iƒcvšÍwiZ Kiv| G eZ©bxi me©vwaK 2n wU BbcyU †_‡K 

n-wU AvDUcyU jvBb cvIqv hvq| †h‡Kv‡bv gyn~‡Z© GKwU gvÎ BbcyU 

1 Ges evwK me BbcyU 0 _v‡K| A_©vr 23 = 8wU BbcyU jvBb †_‡K 

wZbwU AvDUcyU jvBb cvIqv hvq| Kw¤úDUv‡i †h fvlvq BbcyU 

cÖ`vb Kiv nq †m fvlv Kw¤úDUvi mivmwi eyS‡Z cv‡i bv| ZvB 

Gb‡KvWvi e¨enviKvixi †`qv AvjdvwbD‡gwiK I wbD‡gwiK eY©‡K 

BCD, ASCII Ges EBCDIC †Kv‡W iƒcvšÍwiZ K‡i _v‡K| Gb‡KvWvi mvaviYZ BbcyU wWfvBm A_©vr 

Kx-†ev‡W©i mv‡_ hy³ _v‡K|  

 
 

wb‡gœ 8wU BbcyU jvBb †_‡K 3wU AvDUcyU jvBb Gb‡KvWv‡ii eøKwPÎ ev mZ¨K mviwY †`qv n‡jv:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gb‡KvWv‡ii e¨envi: 
 

 i.    Gb‡KvWvi AvjdvwbD‡gwiK †KvW‡K ASCII I EBCDIC †Kv‡W iƒcvšÍi K‡i|  

 ii.   `kwgK msL¨v‡K wewfbœ †Kv‡W iƒcvšÍi K‡i|  

 iii.  Gb‡KvWv‡ii mvnv‡h¨ `kwgK msL¨v‡K mgZzj¨ evBbvwi msL¨vq iƒcvšÍi K‡i|  
 

3.7.8    wW‡KvWvi  (Decoder)  
wW‡KvW k‡ãi A_© n‡jv †KvWgy³ Kiv| wW‡KvWvi n‡jv Ggb 

GKwU mgevq mvwK©U hvi mvnv‡h¨ nwU BbcyU †_‡K 2n
 wU 

AvDUcyU jvBb cvIqv hvq| wZbwU BbcyU jvBb †_‡K 

me©vwaK 8wU AvDUcyU jvBb cvIqv hvq| †h †Kv‡bv GKwU 

AvDUcyU jvB‡bi gvb 1 n‡j evwK meKwU AvDUcyU jvB‡bi 

gvb 0 n‡e| KLb †Kv‡bv AvDUcyU jvB‡bi gvb 1 n‡e Zv 

wbf©i K‡i BbcyU¸‡jvi gv‡bi Dci|  

 E 
 N 
 C 
 O 
 D 
 E 
 R 

 Q0 
 Q1 
 Q2 
 Q3 
 Q4 
 Q5 
 Q6 
 Q7 

A 
B 
C 

wPÎ: 8 to 3 jvBb Gb‡KvWv‡ii  e­KwPÎ 

 

Input Output 

Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 A B C 

1 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 1 

0 0 1 0 0 0 0 0 0 1 0 
0 0 0 1 0 0 0 0 0 1 1 
0 0 0 0 1 0 0 0 1 0 0 
0 0 0 0 0 1 0 0 1 0 1 
0 0 0 0 0 0 1 0 1 1 0 
0 0 0 0 0 0 0 1 1 1 1 

wPÎ: 8 to 3 line Gb‡KvWv‡ii mZ¨K mviwY  

 
wPÎ: 8 to 3 line Gb‡KvWv‡ii jwRK mvwK©U  

 

 
wPÎ: 3 to 8 jvBb wW‡KvWv‡ii e­K 

WvqvMÖvg 

gvby‡li  e¨eüZ fvlv Gb‡KvWvi Kw¤úDUv‡ii †evaMg¨ fvlv 
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wW‡KvWv‡ii mvnv‡h¨ †KvW fvlvq (†hgb- BCD) †jLv msL¨v‡K `kwgK msL¨vq cÖKvk Kiv, RwUj 

†KvW‡K mnR †Kv‡W cwiYZ Kiv ev †KvW 

fvlvq †jLv eY©‡K mvaviY fvlvq cÖKvk Kiv 

(†hgb-A¨vw¯‥ †Kv‡Wi 100000 †K A †Z 

iƒcvšÍwiZ Kiv) hvq|   

Kw¤úDUv‡ii AvDUcyU BDwb‡U †KvW fvlvq 

†jLv Z_¨‡K mvaviY AvKv‡i cÖKvk Ki‡Z 

cÖ‡qvRb nq wW‡KvWv‡ii| wW‡KvWv‡ii KvR 

n‡jv Kw¤úDUv‡i e¨eüZ fvlv‡K gvby‡li 

†evaMg¨ fvlvq iƒcvšÍi Kiv|  

 

wW‡KvWv‡i logic mvwK©U ev Í̄evwqZ Ki‡Z Avgv‡`i AvUwU AND gate (3-input) Ges 3wU bU †MBU 

jvM‡e|  

 

wW‡KvWv‡ii e¨envi: 

i.  Kw¤úDUv‡i e¨eüZ fvlv‡K gvby‡li †evaMg¨ 

fvlvq iƒcvšÍi K‡i|  

ii.  RwUj †KvW‡K mnR †Kv‡W iƒcvšÍi K‡i|  

iii. ASCII I EBCDIC †KvW‡K 

AvjdvwbD‡gwiK †Kv‡W iƒcvšÍi K‡i|  

iv. wW‡KvWvi e¨eüZ nq wWm‡cø BDwb‡U|  

v. wW‡KvWv‡ii mvnv‡h¨ evBbvwi msL¨v‡K 

mgZzj¨ `kwgK msL¨vq iƒcvšÍi K‡i|  

 

3.7.9   A¨vWvi (Adder) ev †hv‡Mi eZ©bx  

A¨vWvi (Adder) k‡ãi A_© †hvM Kiv| Kw¤úDUv‡ii mKj MvwYwZK KvR evBbvwi 

†hv‡Mi gva¨‡g m¤úbœ Kiv nq| GKvi‡YB Kw¤úDUvi weÁv‡b evBbvwi †hvM Lye ¸i æZ¡c~Y© 

Acv‡ikb| A¨vWvi n‡jv jwRK †MBU Øviv •Zwi Ggb GKwU wWwRUvj Kw¤^‡bkbvj 

(Combinational) B‡jKUªwbK mvwK©U hvi gva¨‡g †hv‡Mi KvRwU `ÿZvi mv‡_ m¤úv`b 

Kiv hvq| ¸Y n‡jv evi evi †hvM Kiv Ges fvM n‡jv evi evi we‡qvM Kiv| Avevi c~iK 

c×wZ‡Z evBbvwi †hv‡Mi gva¨‡gB we‡qvM Kiv hvq| Kv‡RB †hvM Ki‡Z cvivi gv‡bB n‡jv 

¸Y, we‡qvM Ges fvM Ki‡Z cviv|  

Input Output 
A B C D0 D1 D2 D3 D4 D5 D6 D7 
0 0 0 1 0 0 0 0 0 0 0 
0 0 1 0 1 0 0 0 0 0 0 
0 1 0 0 0 1 0 0 0 0 0 
0 1 1 0 0 0 1 0 0 0 0 
1 0 0 0 0 0 0 1 0 0 0 
1 0 1 0 0 0 0 0 1 0 0 
1 1 0 0 0 0 0 0 0 1 0 
1 1 1 0 0 0 0 0 0 0 1 

 

wPÎ: 3 to 8 jvBb wW‡KvWv‡ii mZ¨K mviwY 

†gwkb fvlv wW‡KvWvi gvby‡li †evaMg¨ fvlv 

A B C 

CBAD =0
 

CBAD =1  
CBAD =2  

CBAD =3

 CBAD =4  

CBAD =5

 CBAD =6

 CBAD =7

 
wPÎ: 3 to 8 line wW‡KvWv‡ii jwRK mvwK©U 
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†h mgevq mvwK©U Øviv †hvM Kiv hvq Zv‡K e‡j A¨vWvi| wWwRUvj B‡j±ªwb‡· ỳai‡bi A¨vWvi Av‡Q| h_v: 

 1.   nvd-A¨vWvi (Half Adder) ev Aa©‡hv‡Mi eZ©bx 

 2.   dzj-A¨vWvi (Full Adder) ev c~Y© †hv‡Mi eZ©bx 

nvd-A¨vWvi (Half Adder) ev Aa© †hv‡Mi eZ©bx 
 

`ywU evBbvwi weU †hvM Kivi Rb¨ e¨eüZ eZ©bx‡K Aa©-†hv‡Mi eZ©bx e‡j| Ab¨fv‡e ejv hvq, †h 

A¨vWvi `y‡Uv weU †hvM K‡i †hvMdj (Sum) I nv‡Z _v‡K msL¨v ev K¨vwi (Carry) †ei Ki‡Z cv‡i 

Zv‡K nvd A¨vWvi e‡j| Aa©‡hvM ev nvd A¨vWvi w`‡q `ywU msL¨v †hvM Kivi mgq PviwU wfbœ Ae¯’v 

ch©‡ewÿZ nq| wb‡gœ PviwU wfbœ Ae ’̄v †`Lv‡bv n‡jv:   

 

D‡jøL¨, eyjxq †hvM I mvaviY †hvM GK bq| eyjxq †hv‡M 

1+1=1| myZivs Ai †MU Øviv eyjxq †hvM Kiv †M‡jI mvaviY †hvM Kiv hvq bv| A‡RÛ 

X, A¨v‡WÛ Y, †hvMdj S I K¨vwi C  n‡j nvd-A¨vWv‡ii mZ¨K mviwY†_‡K wb‡gœi 

mgxKiY cvIqv hvq|  

 

 

                                                                   

 

    

 

 

dzj-A¨vWvi (Full Adder) ev c~Y© †hv‡Mi eZ©bx 

dzj A¨vWvi n‡jv Ggb GK ai‡bi jwRK¨vj mvwK©U hv wZbwU evBbvwi weU †hvM Ki‡Z cv‡i| †h 

eZ©bxi gva¨‡g wZbwU evBbvwi weU (`ywU BbcyU weU I GKwU 

c~‡e©i K¨vwi weU) †hvM K‡i GKwU †hvMdj Ges eZ©gvb 

K¨vwiweU cvIqv hvq Zv‡K dzj A¨vWvi (Full Adder) ev 

c~Y© †hv‡Mi eZ©bx e‡j| K¨vwimn Aci `ywU weU †hvM Kivi 

Rb¨ dzj-A¨vWvi e¨envi nq| `y‡Uv nvd-A¨vWvi Øviv GKwU 

dzj-A¨vWv‡ii KvR Kiv hvq| dzj A¨vWv‡ii BbcyU X, Y  
Ges Av‡Mi  (Carry In)  K¨vwi Ci  †hvMdj  S  I eZ©gvb  (Carry Out)  K¨vwi C0  n‡j dzj A¨vWv‡ii 

mZ¨K mviwY †_‡K †`Lv hvq− 

BbcyU AvDUcyU 

X Y S C 
0 0 0 0 

0 1 1 0 

1 0 1 0 

1 1 0 1 

wPÎ: nvd A¨vWv‡ii mZ¨K mviwY| 
 

 

F/A 
S 

C0 

X 
Y 
Ci 

wPÎ: dzj A¨vWv‡ii mvs‡KwZK wPý| 

 

 

XYC

YX

YXYXS

=
⊕=
+=

 

wPÎ: kyay †g․wjK †MBU w`‡q H/A ev¯—

evqb 

 X  Y 

 C = XY 

 YXYXS +=  
YX

YX  

wPÎ: nvd A¨vWv‡ii jwRK  mvwK©U 
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AvDUcyU mgxKiY: 

         iXYCiCYXiCYXiCY XS +++=  

      
iXYCiCXYiCYXiYCX0C +++=

 

dzj A¨vWv‡ii †hvMdj‡K (S) wbgœwjwLZfv‡e  

mijxKiY Kiv hvq| 

    

iXYCiCYXiCYXiCYXS +++=  
 )iYCiCYX()iCYiCY(X +++=  
 )iCYX()iC(YX ⊕+⊕=  
 PXPX ⊕=  
 = PX ⊕  
 = iCYX ⊕⊕  
dzj A¨vWv‡ii AvDUcyU K¨vwi ( 0C ) wbgœwjwLZfv‡e mijxKiY Kiv hvq− 

iXYCiCXYiCYXiYCX0C +++=  

   iXYCiCXYiXYCiCYXiXYCiYCX +++++=  

   )iCiCXY(Y)Y(iXCX)X(iYC +++++=  
   XY.1.1iXC.1iYC ++= XYiXCiYC ++=   

dzj A v̈Wv‡ii †hvMdj S Ges AvDUcyU K v̈wi C0 †K 

mijxKiY Kiv n‡j wbgœwjwLZ mgxKiY cvIqv hvq| 

iCYX ⊕⊕=S   

i
XC

i
YCXY

o
C ++=  

 

 

 

 

 

 

 

 

 

wPÎ: dyj A¨vWv‡ii jwRK mvwK©U 

 

dzj A¨vWv‡ii †hvMdj 

iXYCiCYXiCYXiCYXS +++=  

Ges AvDUcyU K¨vwi 
i

XC
i

YCXY
o

C ++=  

w`‡q dyj A¨vWv‡ii jwRK mvwK©U •Zwi Kiv nj|  

 

 
 

wPÎ: ïay †g․wjK †MBU w`‡q dzj A¨vWv‡ii jwRK mvwK©U 

BbcyU AvDUcyU 
X Y Ci S C0 
0 0 0 0 0 
0 0 1 1 0 
0 1 0 1 0 
0 1 1 0 1 
1 0 0 1 0 
1 0 1 0 1 
1 1 0 0 1 
1 1 1 1 1 

wPÎ: dzj A¨vWv‡ii mZ¨K mviwY| 
awi, P = Y⊕ iC  

[ P  Gi gvb ewm‡q ] 

[ 1=+ AA ] 

X Y Ci 

S 

C 

X Y Ci 
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2

i1

i

S
CS

CYXS

=
⊕=

⊕⊕=

nvd-A¨vWv‡ii mvnv‡h¨ dzj-A¨vWv‡i ev Í̄evqb    

nvd-A¨vWv‡ii mvnv‡h¨ GKwU dzj-A¨vWvi •Zwii Rb¨ ỳwU nvd-A¨vWvi I GKwU Ai †MBU jv‡M| cÖ_g 

nvd-A¨vWv‡ii BbcyU X  I Y  †_‡K †hvMdj S1 
I K¨vwi C1 cvIqv hvq| wØZxq nvd-A¨vWv‡ii 

BbcyU S1 Ges Ci †_‡K †hvMdj S2 I K¨vwi C2 

cvIqv hvq| wØZxq nvd A¨vWv‡ii †hvMdjB n‡e 

dzj A¨vWv‡ii †hvMdj| 1g I 2q nvd A¨vWv‡ii 

K¨vwi †hvM K‡i cvIqv hv‡e dzj A¨vWv‡ii K¨vwi| 

cÖ_g nvd-A¨vWv‡ii †ÿ‡Î- YXS1 ⊕=  Ges 

XYC1 =  

wØZxq nvd-A¨vWv‡ii †ÿ‡Î− 

iCSS ⊕= 12  Ges i12 CSC =  

dzj-A¨vWv‡ii †ÿ‡Î BbcyU X, Y, Ci Ges AvDUcyU †hvMdj S I K¨vwi Co n‡j−  

 

 

 

Avevi,  iiiio XYCCXYCYXYCXC +++=  

             

12

11

i

iii

CC
S

XY.1Y)(XC
)CC(XY)YXYX(C

+=

+=

+⊕=
+++=

CCi

  

 myZivs Full Adder Gi AvDUcyU †hvMdj S = S2  Ges K¨vwi Co = C2 + C1 

∴ `ywU nvd A¨vWvi I GKwU Ai †MBU e¨envi K‡i GKwU dzj A¨vWvi ev¯Íevqb  Kiv n‡jv|  
 

3.7.10  †iwR÷vi  (Register)   
†iwR÷vi  n‡jv GKMy‛Q wd¬c-d¬‡ci mgš^‡q MwVZ mvwK©U hv A ’̄vqx †ggwi wn‡m‡e KvR K‡i| Gi 

cÖ‡Z¨KwU wd¬c-d¬c GKwU K‡i evBbvwi weU  msiÿY Ki‡Z cv‡i| †K›`ªxq cÖwµqvKiY As‡k †cÖvMÖvg 

wbe©v‡ni mgq DcvË A ’̄vqxfv‡e Rgv ivLvi Rb¨ †iwR÷vi e¨eüZ nq| wd¬c-d¬c QvovI †iwR÷v‡i 

Kw¤‡̂bkbvj (Combinational) †MBU _vK‡Z cv‡i hv †Kv‡bv †WUv cÖ‡mwms‡qi  KvR Ki‡Z cv‡i| 

e¨vcK A‡_© †iwR÷vi n‡jv GKMy‛Q wd¬c-d¬c Ges †MB‡Ui mgš^‡q MwVZ mvwK©U|  
 

n we‡Ui GKwU evBbvwi Z_¨ avi‡Yi Rb¨ n msL¨K wd¬c-d¬cwewkó GKwU †iwR÷vi cÖ‡qvRb| †Kv‡bv 

GKwU †iwR÷vi Kx cwigvY Z_¨ aviY Ki‡e Zv wbf©i K‡i †iwR÷v‡ii •`‡N©¨i Dci, †hgb 8- weU 

†iwR÷vi, 16- weU †iwR÷vi, 32-weU †iwR÷vi BZ¨vw`- hviv h_vµ‡g 8, 16, 32 weU Z_¨ aviY 

Ki‡Z cvi‡e| d‡j Kw¤úDUv‡ii MwZ Ges Z_¨ cÖwµqvq ÿgZv A‡bKUv †iwR÷v‡ii Dci 

wbf©ikxj| †iwR÷v‡i  bZzb Z_¨ ivLv‡K †jvwWs e‡j|     

S 

Co 

Ci 
X 
Y 

S1 

C1 

S2 

C2 C1+C2 

wPÎ: nvd A¨vWv‡ii mvnv‡h¨ dzj A¨vWvi  

      ev¯—evq‡bi jwRK mvwK©U 

wPÎ: nvd A¨vWv‡ii mvnv‡h¨ dzj A¨vWvi  

      ev¯—evq‡bi e­K WvqvMÖvg 

 

 

 

H/A 

 

 

H/A 

 X 
Y 

Ci 
S2 

C2 
S1 

C1 

S 

Co 
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†iwR÷v‡ii e¨envi (Uses of Register)  
†iwR÷vi n‡jv CPU-i AšÍM©Z mÂq e¨e ’̄v| G‡Z Z_¨ ev wb‡`©k mvgwqKfv‡e mwÂZ ivLv hvq| 

†iwR÷v‡i †cÖvMÖvgvi †Kv‡bv wKQz Rgv ivL‡Z cv‡i bv, GKgvÎ CPU-B MYbvi cÖ‡qvR‡b †iwR÷v‡i 

†Kv‡bv wKQz mwÂZ ivL‡Z cv‡i| †iwR÷v‡ii MVb cÖavb †ggwii Abyiƒc| wewfbœ ai‡bi wcÖ›Uv‡i 

†iwR÷vi e¨eüZ nq, Kx-†evW© evdv‡i e¨eüZ nq|  

†iwR÷v‡ii cÖKvi‡f` (Types of Register)  
MVb Abymv‡i †iwR÷vi wewfbœ cÖKvi n‡Z cv‡i| h_v: 

 1.   c¨vivjvj †jvW †iwR÷vi (Parallel Load Register) 
 2.   wkd&U †iwR÷vi (Shift Register) 
Kv‡Ri cÖK…wZ Abymv‡i †iwR÷vi wewfbœ cÖKvi n‡Z cv‡i| h_v: 

 1.   A¨vwKDgy‡jUi †iwR÷vi (Aucumulator Register) 
 2.   mvaviY †iwR÷vi (General Register) 
 3.   we‡kl †iwR÷vi (Special Register) 

†iwR÷v‡ii MVb (Structure of  Register) 
Kv‡Ri cÖK…wZ I MVb Abymv‡i †iwR÷vi wewfbœ cÖKvi nq| Z‡e mij I mvaviY †iwR÷vi¸‡jv 

ïaygvÎ wd¬c-d¬c mvwK©U Øviv •Zwi Kiv nq| G‡ÿ‡Î †Kv‡bv Kw¤‡̂bkbvj jwRK mvwK©U e¨envi Kiv nq 

bv| wb‡gœi wPÎwU GKwU mijZg 4-weU †iwR÷v‡ii MVb †`Lv‡bv n‡q‡Q| GwU ïay D-wd¬c-d¬c Øviv 

•Zwi Kiv n‡q‡Q| GwU 4 we‡Ui evBbvwi msL¨v aviY I msiÿY Ki‡Z cv‡i|  

†iwR÷viwUi Kgb K¬K Bbcy‡U (Common Clock) cvjm& (Pulse) w`‡j I0, I1, I2, I3 Bbcy‡Ui †WUv 

†iwR÷v‡i ’̄vbvšÍwiZ nq| †iwR÷v‡ii †WUv Zvi AvDUcyU A0, A1, A2, A3 n‡Z †h †Kv‡bv mgq 

MÖnY K‡i| hLb cÖwZwU wd¬c-d¬‡ci Clear (C) 0 nq ZLb wd¬c-d¬cwU wi‡mU (Reset) nq| Z‡e 

bigvj (Normal) Acv‡ik‡bi mgq Clear input Aek¨B 1 ivL‡Z nq| †iwR÷v‡i bZzb Z_¨ 

mÂvj‡bi cÖwµqv‡K ejv nq †iwR÷vi †jvwWs| †iwR÷v‡ii Z_¨ AcwiewZ©Z ivL‡Z n‡j mvwK©‡Ui 

K¬K cvj&m Ad/eÜ Ki‡Z n‡e|  
 

c¨vivjvj †jvW †iwR÷vi (Parallel Load Register)  
wb‡P GKwU mvaviY mijZg c¨vivjvj †jvW †iwR÷vi ev evdvi †iwR÷v‡ii eøK WvqvMÖvg †`Lv‡bv 

n‡jv| GwU 4 we‡Ui evBbvwi Z_¨ msiÿY Ki‡Z cv‡i| c¨vivjvj †jvW †iwR÷vi n‡jv Ggb GK 

ai‡bi †iwR÷vi †hLv‡b GKwU Kgb cvjm& wm‡÷g _v‡K| Kgb cvj‡mi †h‡Kv‡bv GKwU Uvwg©bvj 

cvj&m cvevi mv‡_ mv‡_ me¸‡jv †iwR÷vi mwµq nq Ges Z_¨ aviY K‡i|     

 

 

 

 

 

 

 

 

wPÎ: GKwU 4-weU c¨vivjvj †jvW †iwR÷vi 

I3 

SET 
   D     Q    
 

CLR 

SET 
   D     Q 
 

CLR 

SET 
   D     Q 
 

 
CLR 

CLK 

A3 

SET 
   D     Q 
 

CLR 

I2 I1 I0 

A2 A1 A0 

CLR 
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0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 
1 0 1 

1 1 0 

1 1 1 

wPÎ: UªvbwRkb WvqvMÖvg 

Q2 Q1 Q0 

wkd&U †iwR÷vi (Shift Register)  
†h †iwR÷vi evBbvwi weU avi‡Yi cvkvcvwk avibK…Z weU‡K Wvbw`‡K ev evgw`‡K ev Dfq w`‡K miv‡Z 

cv‡i Zv‡K wkd&U †iwR÷vi e‡j| wkdU †iwR÷vi g~jZ GK¸‛Q wd¬c-d¬c Øviv •Zwi| wd¬d-d¬c¸‡jv 

†PBb AvKv‡i GKwUi AvDUcyU Av‡iKwUi Bbcy‡Ui mv‡_ mshy³ _v‡K| GKwU Kgb cvj&‡mi gva¨‡g me 

wd¬c-d¬c BbcyU MÖnY K‡i GK †÷U n‡Z Aci †÷‡U †WUv wkdwUs Gi KvR K‡i| GKwU mij 4-weU 

wkd&U †iwR÷v‡ii eøK wPÎ †`Lv‡bv n‡jv| GwU kyaygvÎ D wd¬c-d¬c Øviv •Zwi Kiv n‡q‡Q| GLv‡b GKwU 

wd¬c-d¬‡ci AvDUcyU cieZ©x wd¬c-d¬‡ci Bbcy‡Ui mv‡_ mshy³ i‡q‡Q| mKj wd¬c-d¬‡ci mv‡_ GKwU 

Kgb cvj&m wm‡÷g hy³ n‡q‡Q| d‡j GK GKwU cvj&m GK GKwU weU ’̄vbvšÍ‡ii KvR K‡i|  

 

 

 
 

wPÎ: GKwU 4-weU wkd&U †iwR÷vi 

3.7.11  KvD›Uvi (Counter)  
KvD›Uvi kãwU G‡m‡Q KvD›U †_‡K hv MYbv Kiv eySvq| KvD›Uvi n‡jv Ggb GKwU wmKz‡qwÝqvj 

wWwRUvj B‡jKUªwb· mvwK©U hv Zv‡Z †`qv BbcyU cvj‡mi 

msL¨v ¸Y‡Z cv‡i| KvD›Uvi GK ai‡bi †iwR÷vi hv we‡kl 

Kv‡Ri Rb¨ e¨envi Kiv nq| KvD›Uvi wd¬c-d¬c Ges jwRK 

†MBU w`‡q MwVZ| †h KvD›Uvi evBbvwi wmKz‡qÝ AbymiY 

K‡i Zv‡K evBbvwi KvD›Uvi e‡j| GKwU KvD›Uvi KZ †_‡K 

KZ MYbv Ki‡e Zv KvD›Uvi Gi wWRvB‡bi Dci wbf©i K‡i| 

myZivs, GKwU n weU evBbvwi KvD›Uvi o †_‡K 2n −1 ch©šÍ 

ch©vqµwgK ¸Y‡Z cv‡i Ges GUv n msL¨K wd¬c-d¬c Øviv 

MVb Kiv nq| D`vniY wn‡m‡e 3 we‡Ui GKwU evBbvwi 

KvD›Uv‡ii MYbv Pµ †`Lv‡bv n‡jv| evBbvwi MYbvi avc 

000 †_‡K 111 MYbvi ci cieZ©x‡Z 000 av‡c P‡j Av‡m| 

Ab¨ Av‡iK cÖKvi BCD KvD›Uvi cvIqv hvq me©vwaK avc 

10wU| GwU 000 †_‡K 1001 ch©šÍ MYbv Kiv hvq|  
 

 

†gvW bv¤v̂i (Mode Number) 
 

KvD›Uv‡ii †gvW bv¤^vi ev gwWDjvm n‡jv KvD›UviwU m‡e©v‛P KZ msL¨v ¸Y‡Z cv‡i| hw` †Kv‡bv 

GKwU KvD›Uv‡ii weU msL¨v n nq Z‡e GwU nwU wd¬c-d¬c wb‡q •Zwi n‡e Ges Zv wmKz‡qwÝqvj ev 

avivevwnKfv‡e 0 n‡Z 2n−1 msL¨K msL¨v MYbv Ki‡Z cvi‡e|  
 

A_©vr n-weU KvD›Uv‡ii gwWDjvm msL¨v n‡‛Q 2n
| Z‡e KvD›Uv‡ii wd¬c-d¬‡ci msL¨v n«vm-e„w× K‡i 

gwWDjv‡mi msL¨v n«vm-e„w× Kiv hvq|    

Serial 
Input 

 

SET 
 D       Q 

 
CLR 

 

SET 
 D       Q 

 
CLR 

 

SET 
 D       Q 

 
CLR 

 

SET 
 D       Q 
 

 
CLR 

 

Serial 
Output 

CLK 
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KvD›Uv‡ii cÖKvi‡f` (Classification of Counter) 
 

 

 

 

 

 

 

 

wmb‡µvbvm KvD›Uvi:   

†h KvD›Uv‡i GKwU gvÎ K¬K cvjm& me¸‡jv wd¬c-d¬‡ci Ae¯’vi cwieZ©b NUvq Zv‡K wmb‡µvbvm 

KvD›Uvi e‡j| †hgb-wis KvD›Uvi, MOD-10 KvD›Uvi BZ¨vw`| 

A¨vwmb‡µvbvm KvD›Uvi:  

†h KvD›Uv‡i GKwU wd¬c-d¬‡ci AvDUcyU Ab¨wUi K¬K cvjm wn‡m‡e e¨eüZ nq Zv‡K A¨vwmb‡µvbvm 

KvD›Uvi e‡j| †hgb-wicj KvD›Uvi| A¨vwmb‡µvbvm KvD›Uvi ỳcÖKvi| h_v: 

wicj Avc KvD›Uvi: †h KvD›Uv‡i †QvU b¤^i †_‡K eo b¤‡̂ii w`‡K ch©vqµwgK MYbv Kiv nq Zv‡K 

wicj Avc KvD›Uvi e‡j|  †hgb:  0, 1, 2, 3, 4, 5, 6, 7 --------- 

wicj WvDb KvD›Uvi: †h KvD›Uv‡i eo †_‡K ch©vqµwgKfv‡e wb‡Pi w`‡K MYbv Kiv nq Zv‡K wicj 

WvDb KvD›Uvi e‡j|  †hgb: 7, 6, 5, 4, 3, 2, 1 

KvD›Uv‡ii MVb (Structure of Counter) 
me‡P‡q mnR I mij KvD›Uvi n‡jv evBbvwi wicj KvD›Uvi| wicj KvD›Uvi n‡jv A¨vwmb‡µvbvm 

KvD›Uvi| A_©vr cÖ‡Z¨KwU wd¬c-d¬c Zvi AvDUcyU Øviv Zvi cv‡ki wd¬c-d¬c‡K wUªMvi 

(Triggering) Ki‡Z mvnvh¨ K‡i| wicj KvD›Uvi †UvMj wd¬c-d¬c Øviv •Zwi Kiv hvq hv me mgq 

†UvMj †gv‡W KvR Ki‡e| T UvBc wd¬c-d¬c GKwU †UvMj wd¬c-d¬c|  

 

 

 

 

 

KvD›Uvi 

wmb‡µvbvm KvD›Uvi 

Avc KvD›Uvi WvDb KvD›Uvi 

A¨vwmb‡µvbvm KvD›Uvi 

wicj Avc KvD›Uvi wicj WvDb KvD›Uvi 
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FF0 wd¬c-d¬‡c K¬K cvj&m w`‡j wd¬c-d¬c †UvMj Ki‡e A_©vr wd¬c-d¬cwUi AvDUcyU cÖwZ evi 0 †_‡K 

1 ev 1 †_‡K 0 n‡e| Q0 †K FF1 Gi K¬‡Ki mvnv‡h¨ mshy³ Kivi  Q0 hLb 1 n‡e ZLb FF1  

†UvMj Ki‡e| A_©vr cÖwZ `yevi AšÍi FF1 †UvMj Ki‡e| Abyiƒcfv‡e Q1 †K FF2 K¬‡Ki mv‡_ 

mshy³ Kivq Q1 hLb  1 n‡e ZLb  FF2 †UvMj Ki‡e| A_©vr FF2 cÖwZ Pvi evi AšÍi †UvMj 

Ki‡e|    

KvD›Uv‡ii c×wZ (System of Counter) 
evBbvwi msL¨v Kxfv‡e MYbv Kiv nq 

Zv `kwgK I evBbvwi msL¨vi Zzjbv 

K‡i KvD›Uv‡ii KvR †`Lv‡bv n‡jv| 
 

KvD›Uv‡ii e¨envi  

(Uses of Counter): 
 

1.  K¬K cvj‡mi msL¨v MYbvi Rb¨  

2.  UvBwgs wmMb¨vj cÖ`v‡bi Rb¨  

3.  wWwRUvj Kw¤úDUv‡i 

4.  wWwRUvj Nwo‡Z  

5.  •e`y¨wZK ¯ú›`b MYbvi †ÿ‡Î  

6.  c¨vivjvj †WUv‡K wmwiqvj †WUvq    

     iƒcvšÍi Ki‡Z|    

 
 

 

 

 

 

Abykxjbx 
 

 

m„Rbkxj cÖkœ: 

 

1|  wPÎwU jÿ¨ Ki− 

 

 

 

 
 

 
 

 

  K.   DcwiD³ wPÎwU †Kvb †g․wjK †MU‡K wb‡`©k K‡i? 

  L.   mvwK©UwUi mZ¨K mviwY wbY©q Ki| 

  M.            Gi jwRK mvwK©U A¼b Ki|  

  N.    jwRK mvwK©‡Ui ¸iæZ¡ Av‡jvPbv Ki|  

K¬K 

cvj&‡mi 

msL¨v  

AvDUcyU 

Q2 Q1 Q0 

0 0 0 0 
1 0 0 1 
2 0 1 0 
3 0 1 1 
4 1 0 0 
5 1 0 1 
6 1 1 0 
7 1 1 1 
 cÖwZ Pvi evi 

cici †UvMj 

K‡i 

cÖwZ ỳevi 

cici †UvMj 

K‡i 

cÖwZevi 

†UvMj K‡i 

 

wPÎ: 3- weU A¨vwmb‡µvbvm (3- weU wicj KvD›Uvi) KvD›Uv‡ii mZ¨K 

mviwY 
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2| `yBwU evBbvwi weU †hvM Kivi Rb¨ nvd A¨vWvi e¨envi Kiv nq| wKš‘ wZbwU weU †hvM Kivi 

Rb¨ dzj A¨vWv‡ii cÖ‡qvRb nq| Avevi nvd A¨vWvi w`‡qI dyj A¨vWvi ev¯Íevqb Kiv hvq| 
 

 K.   †g․wjK †MBU KqwU?  

 L.   A¨vWvi wK? eY©bv Ki|  

 M.   nvd A¨vWv‡ii mZ¨K mviwY •Zwi Ki|  

 N.   nvd A¨vWv‡ii mvnv‡h¨ dzj A¨vWvi ev¯Íevqb Ki|         
 

 

eûwbe©vPwb cÖkœ: 

 

1| Avgv‡`i evmvq †eW myBm †Kvb †MB‡Ui kZ© †g‡b P‡j? 

 K.   AND   L.   OR     M. NOT    N. X-OR 

2| (15)10 Gi mgKÿ wewmwW †KvW †KvbwU? 

 K.  00001111     L. 00001101      M. 00010101      N. 00001001 

 wb‡Pi mviwYwU †`L Ges  3 I 4 bs cÖ‡kœi DËi `vI: 

Input Output 

A B S C 

0 0 0 0 

0 1 1 0 

1 0 1 0 

1 1 0 1 

 

3| mZ¨K mviwYwU †Kvb jwRK mvwK©U‡K wb‡`©k K‡i?   

 K.   b¨vÛ †MBU       L.    G· Ai       

 M.   nvd A¨vWvi       N.    Ai †MBU 

 

4| mZ¨K mviwYwU †Kvb eywjqvb mgxKiYØq‡K wb‡`©k K‡i?          

 K.   S = A, C = B 

 L.   S = A + B, C = AB   

 M.   S = A⊕B, C = AB  

 N.   S = AB, C = B        
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PZz_© Aa¨vq 

I‡qe wWRvBb cwiwPwZ I GBPwUGgGj 

INTRODUCTION TO WEB DESIGN AND HTML 
 

 

 

eZ©gvb hyM Z_¨ I †hvMv‡hvM cÖhyw³i hyM| www Z_v B›Uvi‡b‡Ui gva¨‡g mgMÖ c„w_ex GKmv‡_ 

Muv_v| Gi gva¨‡g Avgiv wekvj Z_¨ fvÐv‡ii mv‡_ hy³ n‡Z cvwi| B›Uvi‡bU e¨enviKvwi‡`i eªvDR 

Kivi Rb¨ wewfbœ I‡qe mvf©v‡i ivLv dvBj‡K I‡qe †cR e‡j | G †cR mvaviYZ HTML Øviv †jLv 

nq| B›Uvi‡bU e¨enviKvwiiv hv‡Z Lye mn‡R Kvw•ÿZ Z_¨ Lyu‡R cvq G Rb¨ ev¯Íem¤§Z Ges 

e¨v‡jÝW I‡qe mvBU wWRvBb Ki‡Z nq| myZivs I‡qe wWRvBb GKwU ¸iæZ¡c~Y© KvR e¨enviKvwi‡`i 

AvK…ó Kivi Rb¨| 

 

 

 

 

 

 

 

 

 

 

 

 

G Aa¨vq cvV †k‡l wkÿv_x©iv− 

• I‡qe wWRvB‡bi aviYv e¨vL¨v Ki‡Z cvi‡e| 

• I‡qe mvB‡Ui KvVv‡gv eY©bv Ki‡Z cvi‡e| 

• GBPwUGgGj Gi aviYv e¨vL¨v Ki‡Z cvi‡e|   

 

e¨envwiK: 

 

• GBPwUGgGj e¨envi K‡i I‡qe †cBR wWRvBb Ki‡Z cvi‡e|  

• I‡qe mvBU cvewjk Ki‡Z cvi‡e|  w
w
w
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4.1   I‡qe wWRvB‡bi aviYv 

B›Uvi‡bU e¨enviKvwi‡`i eªvDR Kivi Rb¨ wewfbœ I‡qe mvfv©‡i ivLv dvBj‡K I‡qe †cR e‡j| 

ci¯úi mshy³  ev wjsK Kiv KZK¸‡jv I‡qe †c‡Ri mgš^‡q I‡qe mvBU MwVZ| MVb •ewP‡Î¨i 

Dci wfwË K‡i I‡qe mvBU‡K `yfv‡M fvM Kiv hvq| h_v: ÷¨vwUK I WvqbvwgK| †hme I‡qe 

mvB‡Ui †WUvi gvb I‡qe †cR †jvwWs nIqvi ci cwieZ©b Kiv hvq bv Zv‡K ÷¨vwUK  I‡qe mvBU 

e‡j | HTML Øviv GwU •Zwi Kiv hvq| †hme I‡qe mvB‡Ui †WUvi gvb I‡qe †cR †jvwWs nIqvi 

ci cwieZ©b Kiv hvq Zv‡K WvqbvwgK I‡qe mvBU e‡j| G I‡qe mvBU •Zwii Rb¨  HTML Gi 

mv‡_ wcGBPwc A_ev GGmwc cÖ‡qvRb|   

4.1.1   I‡qe mvB‡Ui KvVv‡gv 

†Kv‡bv I‡qe mvB‡Ui KvVv‡gv ev ÷ªvKPvi ej‡Z mvaviYZ I‡qe mvB‡Ui †Kv_vq †Kv‡bv Z_¨ 

(Information) ivLv Av‡Q Zvi msMVb‡K eySvq| I‡qe mvB‡Ui KvVv‡gv Zvi †bUIqvK© wjsK eRvq 

ivL‡Z mvnvh¨ K‡i| I‡qe mvB‡Ui K‡›U›U¸‡jv my›`ifv‡e Dc ’̄vc‡bi Rb¨ Gi KvVv‡gv ¸iæZ¡c~Y© 

f~wgKv cvjb K‡i Ges I‡qe mvBU e¨envievÜe K‡i †Zv‡j|  
 

I‡qe mvB‡Ui KvVv‡gv KZK ‡̧jv wfbœ wfbœ †mKk‡bi mgš̂‡q MwVZ| †mKkb¸‡jv‡Z mn‡R wePi‡Yi 

(Navigation) e¨e ’̄v _v‡K| GKwU I‡qe mvBU cÖavbZ wZbwU ci¯úi mshy³ (Linked) †mKkb wb‡q MwVZ- 

  

 1.  †nvg †cR (Home Page)  
 2.  †gBb †mKkb (Main section) 

 3.  mve-†mKkb (Sub-section)    

            

 

I‡qe mvBU †bUIqvK© : 

GKwU I‡qe mvB‡Ui KvVv‡gv A‡bKUv GKUv wewìs‡qi KvVv‡gvi g‡Zv| wewìs •Zwii mgq †hgb wfbœ 

wfbœ Ask h_v¯’v‡b ci¯ú‡ii 

mv‡_ ms‡hv‡Mi d‡j my›`i, 

AvKl©Yxq evm‡hvM¨ wewìs •Zwi 

nq †Zgwb GKwU I‡qe mvB‡Ui 

wewfbœ †mKkb, mve-†mKkb I 

†cR †bUIqv‡K©i gva¨‡g my›`i 

d‡g© I wewfbœ dvskb hy³ n‡q 

e¨enviKvwii mvg‡b Dc ’̄vwcZ 

nq| wb‡P wP‡Îi gva¨‡g GKwU 

I‡qe mvB‡Ui †j-AvDU †`Lv‡bv n‡jv| 

wPÎ: †ewmK I‡qe mvBU KvVv‡gv| 

Home Page 

Main Sections 

Subsections 

Home Page 

(Index) 
Main 
(Site Index) 

Subsections 

(Content) 

wPÎ: I‡qe mvBU MVb| 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³  

 

 

130 

†bwf‡Mkb (Navigation): 

GKwU I‡qe mvBU ZLbB mv_©K nq hLb e¨enviKvwi Zv‡Z Lye mn‡R wePiY (Navigation) Ki‡Z 

cv‡i Ges Zvi cÖ‡qvRbxq Z_¨ Luy‡R †ei Ki‡Z cv‡i| GKwU e¨enviKvwi evÜe I‡qe mvB‡U Aek¨B 

cvi¯úwiK gZ wewbg‡qi my‡hvM _vKv DwPr| GKwU mvaviY wbqg n‡jv e¨enviKvwi Zvi cÖ‡qvRbxq 

Z_¨ †c‡Z Aek¨B `yev‡ii †ewk wK¬K Ki‡Z n‡e bv| 

Uz wK¬K †bwf‡Mkb: 

Dc‡ii wP‡Î Z‡_¨i wZbwU Í̄i e¨envi Kiv n‡q‡Q (Three Tier of Content) GLv‡b †nvg †cR †_‡K 

†gBb †mKk‡b (cÖ_g wK¬K) Ges Gi ci mve-†mKk‡b (wØZxq wK¬K) hv Lye mnR| Z‡e Av‡iv GKwU 

Í̄i mshy³ Kiv †h‡Z cv‡i wewfbœ ai‡bi †WUvi Rb¨| Gi †ewk ¯Íiwewkó I‡qe mvBU e¨enviKvwi‡K 

wØavMÖ Í̄ K‡i Ges weiw³i KviY nq| ZvQvov AwaK ¯Íiwewkó I‡qe mvBU wePiY (Navigation) mvP© 

BwÄ‡bi Rb¨I RwUj| 

†nvg †cR (Home Page): 

K_vq Av‡Q, gvby‡li gyL g‡bi K_v e‡j| †Zgwb †Kv‡bv I‡qe mvB‡Ui welq, K‡›U›U, Z‡_¨i cÖvPyh©Zv 

BZ¨vw`i aviYv e¨enviKvwiiv †nvg‡cR †_‡K †c‡q _v‡K| GwU mvB‡Ui wewfbœ †mKkb I wjsK 

m¤ú‡K© ¯̂”Q aviYv cÖ`vb K‡i| GLv‡b ïaygvÎ †gBb †mKk‡bi wjsK _vKv DwPr| †nvg‡c‡R GKwU 

mvBW g¨vc _vK‡Z n‡e hv‡Z e¨enviKvixiv Lye mn‡R Zv‡`i cÖ‡qvRbxq Z_¨ m¤ú‡K© Rvb‡Z cv‡i| 

e¨enviKvixiv hLb AwZ Aí mg‡q Zv‡`i cª‡qvRbxq Z_¨ cvq ZLb I‡qe mvBU wfwRU Zv‡`i Rb¨ 

n‡q D‡V Avb›`gq| 

mxwgZ †U·U Ges wjsK: 

†nvg‡c‡R Lye †ewk †jLv/ †U·U _vKv DwPr bq| G‡Z †cR Zvi †mŠ›`h© nvivq Ges e¨enviKvixiv 

wØavMÖ Í̄ nq| mvaviYZ †Kv‡bv †nvg‡c‡R 400 (PvikZ) k‡ãi †ewk _vKv DwPr bq| A‡bK 

e¨enviKvix Av‡Q hviv Lye Aí mgq wb‡q I‡qe mvBU eªvDR K‡i, Zv‡`i c‡ÿ †ewk †jLv _vK‡j Zv 

cov m¤¢e nq bv| ZvQvov †nvg‡c‡R AwaK †jLv _vK‡j mvP© BwÄ‡bi KvRI RwUj nq| myZivs mvP© 

BwÄb Ges e¨enviKvix Df‡qi Rb¨B Avgv‡`i DwPr †nvg‡c‡R h_vm¤¢e Kg †U·U e¨envi Kiv|  

ZvQvov e¨enviKvixiv mvaviYZ †nvg‡c‡R ¯Œjevi †U‡b co‡Z ¯̂v”Q›` †eva K‡i bv| myZivs GK 

†c‡R hZUzKz †jLv m¤¢e ZZUzKzB wjLv DwPr| 

4.2  HTML Gi †gŠwjK welqmg~n 

HTML n‡jv GKwU w¯ŒcwUs fvlv| g~jZ wewfbœ ai‡bi U¨vM e¨envi K‡i †KvW wjL‡Z nq| myZivs 

HTML Øviv I‡qe †cR •Zwii Rb¨ wKQz †gŠwjK welq−KvVv‡gv, wewfbœ ai‡bi U¨vM, nvBcvi wjsK, 

wPÎ, †Uwej BZ¨vw` ms‡hvR‡bi c×wZ m¤ú‡K© Av‡jvPbv Kiv n‡jv|  
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4.2.1  HTML Gi aviYv 

B›Uvi‡bU e¨enviKvix‡`i eªvDR Kivi Rb¨ wewfbœ I‡qe mvf©v‡i 

ivLv dvBj‡K I‡qe †cR e‡j| Avi G I‡qe †cR¸‡jv B›Ui‡b‡Ui 

gva¨‡g I‡qe eªvDRvi mdUIq v̈i e¨envi K‡i †`Lv hvq| B›Uvi‡b‡U 

e¨envi‡hvM¨ Gme I‡qe †cR‡K mvaviYZ HTML Øviv †jLv nq| 

HTML Gi c~Y©iƒc n‡”Q Hyper Text Markup Language. 
Markup Language GK †mU markup U¨v‡Mi mgš̂‡q MwVZ| GKUv 

I‡qe †c‡Ri wewfbœ Ask eªvDRv‡ii gva¨‡g Kxfv‡e cÖ ẁk©Z n‡e Zv 

HTML G markup U v̈Mmg~n e¨envi K‡i cÖKvk Kiv nq| 

•eÁvwbK M‡elYvi Z_¨, DcvË ª̀æZ c„w_exi wewfbœ ’̄v‡b Av`vb-cÖ v̀‡bi 

D‡Ï‡k¨ wUg evbv©m-jx HTML ev  Hyper Text Markup 
Language •Zwi K‡ib| 1990 mv‡ji w`‡K †gvRvBK eªvDRv‡ii gva¨‡g HTML cwiwPwZ jvf K‡i| 1997 

mv‡j WC3 KZ©„K HTML3.2 cÖKvwkZ nq Ges GKB eQi HTML 4.2 cÖKvwkZ nq| 2010 mv‡j cÖPwjZ 

HTML  Gi me©‡kl fvm©b HTML 5 cwiwPwZ jvf K‡i|  

4.2.2   HTML Gi myweav 
HTML e¨envi Ki‡Z Ges eyS‡Z AZ¨šÍ mnR| GwU mKj eªvDRvi mv‡cvU© K‡i| Ab¨ †h‡Kv‡bv 

†cÖvMÖvwgs fvlvi Zzjbvq HTML †ewki fvM eªvDRvi mv‡cvU© K‡i| Gi d‡j hLb Avgiv HTML 

Øviv I‡qe †cR •Zwi Kwi c„w_exi cÖvq mKj eªvDRv‡i GwU cÖ`wk©Z nq| HTML †eRW I‡qe †cR 

AcwUgvBR Kiv AZ¨šÍ mnR| HTML Ges XML  Gi MVb GKB iKg, eZ©gv‡b †WUv msiÿ‡Yi 

Rb¨ XML e¨vcKfv‡e e¨eüZ n‡”Q| HTML Ges XML Gi MVb/ wmb‡U· GKBiKg nIqvi 

Kvi‡Y G `ywU cøvUd‡g© KvR Kiv mnR nq| 

HTML Gi me‡P‡q eo myweav n‡jv †h GwU webv g~‡j¨ cvIqv hvq| Gi Rb¨ †Kv‡bv cÖKvi 

mdUIq¨vi ev †cÖvMÖvg wKb‡Z nqbv| kyaygvÎ †bvU‡cW e¨envi K‡i HTML †KvW wjL‡jB †cÖvMÖvgwU 

wbe©vn K‡i| †Kv‡bv wbw`©ó KgvÛ fyj n‡j kyay H wb‡`©k KvR  K‡i bv evwK wb‡`©k h_vh_fv‡e KvR 

K‡i| G Kvi‡Y G fvlvq †KvW  †jLv †h‡Kv‡bv †cÖvMÖvwgs fvlv †_‡K mnR| Gi d‡j I‡qe mvBU 

•Zwi‡Z A‡bK mvkÖq nq| mKj †W‡fjc‡g›U Uzjm& HTML †K mv‡cvU© K‡i- †h‡nZz GwU GKwU 

d«›U‡cR, Ab¨vb¨ I‡qe mvBU Dbœqb Uyjm& Øviv Ges †cÖvMÖvwgs fvlv Øviv mv‡cvU© K‡i| GwU mKj mvP© 

BwÄb †d«Ûwj ,mKj I†qe †cÖvMÖvwgs fvlvi g‡a¨ HTML mKj mvP© BwÄ‡bi Kv‡Q me‡P‡q †ewk 

†d«Ûwj| mKj mvP© BwÄ‡bi Rb¨ HTML cov Ges G‡·m Kiv mnR| d‡j G‡·m UvBg ev I‡qf †cR 

†jvW n‡Z mgq Kg jv‡M| Gi d‡j mvwP©s G fv‡jv djvdj cIqv hvq| 
 

 

4.2.3   HTML U¨vM I wmb‡U· cwiwPwZ   
HTML G †cÖvMÖvg wjLvi mgq <> Ges </> wPý I Gi g‡a¨ KxIqvW© 

†hgb- html, head, title, body BZ¨vw` e¨envi Kiv nq| <> Ges </>  wPý 

mn gvSLv‡bi KxIqvW©‡K GK‡Î U¨vM ejv nq| HTML G kyiæ <> Ges †kl 

</>  U¨vM Gi gvSLv‡bi Ask‡K HTML Bwj‡g›U ejv nq|     

†hgb:  <h1> This is Element</h1>  

GLv‡b æThis is ElementÓ GKwU Bwj‡g›U|    

wPÎ: wUg evbv©m-jx| 
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wb‡P HTML G e¨eüZ wKQz mvaviY U¨vM Ges G‡`i e¨envi eY©bv Kiv n‡jv- 

U¨vMmg~n eY©bv 

<html> ……….. </html> HTML WKz‡g›U wb‡`©k K‡i 

<head> ………..</head> †cÖvMÖv‡gi   Head wb‡ ©̀k K‡i 

<title> ………..</title> †cR UvB‡Uj wb‡`©k K‡i 

<body> ………..</body> g~j Content Ask wb‡ ©̀k K‡i 

<a> ………..</a> Anchor U¨vM 

<abbr> ………..</abbr> Abbriviation U¨vM 

<b> ………..</b> †Kv‡bv †U·U bold Ki‡Z e¨eüZ nq 

<i> ………..</i> †Kv‡bv †U·U italic Ki‡Z e¨eüZ nq 

<big> ………..</big> †Kv‡bv †U·U ¯̂vfvwe‡Ki †P‡q eo Ki‡Z e¨eüZ nq 

<strong> ………..</strong> †Kv‡bv †U·U bold/strong Ki‡Z e¨eüZ nq 

<sub> ………..</sub> Subscripted †U·U wb‡ ©̀k K‡i 
<sup> ………..</sup> Superscripted †U·U wb‡`©k K‡i 

<blockquote> ………..</blockquote> †Kv‡bv DØ&„wZ cÖKvk Ki‡Z e¨eüZ nq 

<table> ………..</table> †Uwej •Zwi Ki‡Z e¨eüZ nq 

<col> ………..</col> †Uwe‡ji Kjvg •Zwi Ki‡Z e¨eüZ nq 

<td> ………..</td> †Uwe‡ji †mj •Zwi Ki‡Z e¨eüZ nq 

<th> ………..</th> †Uwe‡ji wk‡ivbvg wjL‡Z e¨eüZ nq 

<tr> ………..</tr> †Uwe‡ji mvwi •Zwi Ki‡Z e¨eüZ nq 

<form> ………..</form> dig •Zwi‡Z e¨eüZ nq 

<input> ………..</input> di‡gi BbcyU wdì •Zwi‡Z e¨eüZ nq 

<li> ………..</li> wj÷ •Zwi‡Z e¨eüZ nq 

<ol> ………..</ol> AW©viW wj÷ •Zwi‡Z e¨eüZ nq 

<ul> ………..</ul> Avb-AW©viW wj÷ •Zwi‡Z e¨eüZ nq 

<p> ………..</p> c¨vivMÖvd •Zwi‡Z e¨eüZ nq 
 

†Uwej: 4.1  
 

HTML GwUªweDUm: HTML U v̈M Gi Kvh©ÿgZv‡K ewa©Z Kivi Rb¨ GwUªweDUm e¨envi Kiv nq| HTML 

GwUªweDUm Bwj‡g‡›Ui cÖvmw½K Z_¨ A_©vr Bwj‡g‡›Ui wKQz •ewkó¨ wbẁ ©ó K‡i †`qv nq| †hgb- <font> … 
</font> U v̈‡Mi GwUªweDU wn‡m‡e d«‡›Ui wKQz •ewkó¨ D‡jøL Kiv nq| wb‡Pi D v̀ni‡Y d«‡›Ui size, face, color 
wbẁ ©ó K‡i †`qv n‡q‡Q:  <font size=”13’ face= æTahoma” color=”green”> ILove my Country</font> 

U¨vM GwUªweDUm 

<font> Size = ”  ”   face = ”  ”     color = ”  ”    

<h1> …...<h6>, <p> Align center/ left/ right 

<img>, <table> Height = ”  ”     width = ”  ”     border = ”  ”    

<frameset> border = ”  ” frameborder = ” ” framespacing = ” ”  

<frame> noresize   scrolling = æyes/no/auto” w
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4.2.4    HTML bKkv I KvVv‡gv 

I‡qe †cR •Zwii mgq m¤ú~Y© †KvW/ †cÖvMÖvg‡K K‡qKwU As‡k/ †mKk‡b fvM Kiv nq| wewfbœ U¨vM 

wewfbœ As‡k wjL‡Z nq †hgb- Head, body BZ¨vw`| †KvW ev U¨vM †jLvi c~‡e© Avgv‡`i Rvb‡Z n‡e 

†Kv‡bv As‡k †Kv‡bv U¨vM wjL‡Z nq| 

HTML †cÖvMÖv‡gi †gŠwjK Askmg~n: 

<html> 
   <head> 

 <title> My first web page</title> 
   </head>  
 

<body>  
This is my first web page. I am learning now HTML. 

   </body>  
</html> 

<html> ev html U¨vM: 

<html> Ges </html> U¨vM Gi g‡a¨ m¤ú~Y© †cÖvMÖvg wjL‡Z nq A_©vr <html> Ges </html> U¨vM 

h_vµ‡g I‡qe †cR Gi ïiæ Ges †kl wb‡`©k K‡i| 

<head> ev head U¨vM: 

G As‡k wewfbœ ai‡bi †nWvi Bwj‡g›U _v‡K | G¸‡jv I‡qe †cR ev WKz‡g‡›Ui bvg, ÷vBj, wjsK, 

†WUvi Z_¨ BZ¨vw` eY©bv _v‡K| G As‡k wbgœ wjwLZ U¨vM¸‡jv mshy³ Kiv hvq, Z‡e Dc‡ii †cÖvMÖv‡g 

ïay title U¨vM mshy³ Kiv n‡q‡Q- 

<title>, <style>, < meta>, <link>, < script>, <noscript>, and <base>. G¸‡jvi gva¨‡g eªvDRv‡i 

†cR m¤úwK©Z †ekwKQz ¸iæZ¡c~Y© Z_¨ cÖ`k©‡bi cvkvcvwk mvP© BwÄb AcwUgvB‡Rk‡bi g‡Zv ¸iæZ¡c~Y© KvR 

m¤ú~Y© nq| 

<body> ev body U¨vM: 

<body> ev body U v̈M †Kv‡bv †cÖvMÖv‡gi me‡P‡q ¸iæZ¡c~Y© Ask| GKwU I‡qe †c‡Ri g~j Content mg~n 

body U v̈‡Mi g‡a¨ Ae ’̄vb K‡i| I‡qe †c‡Ri †h Ask Avgiv †`L‡Z cvB / cÖ ẁk©Z nq Zvi Rb¨ mKj U v̈M G 

As‡k wjLv nq| 

HTML G †cÖvMÖvg wjLvi c×wZ: 

†h‡Kv‡bv †cÖvMÖvg †jLvi Rb¨ †Kv‡bv GwWUi e¨envi K‡i †KvwWs Ki‡Z nq| HTML G 

†cÖvMÖvg †jLvi Rb¨ cÖv_wgKfv‡e †bvU‡cW e¨envi Kiv †h‡Z cv‡i| Z‡e, evowZ myweav 

cvIqvi Rb¨ Adobe Dreamweaver, Micresoft Expression Web, Coffee Cup 
HTML Editor e¨envi Kiv hvq|  w

w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³  

 

 

134 

wb‡P GKwU GBPwUGgGj HTML †cÖvMÖvg †jLvi avc¸‡jv eY©bv Kiv n‡jv− 

avc-1: cÖ_‡g Start → All Program → Accessoriesy → Noteped G wK¬K K‡i †bvU‡cW 

I‡cb Ki‡Z n‡e| 

avc-2: †bvU‡c‡W cÖ‡qvRbxq HTML †KvW †jL‡Z n‡e 

avc-3: dvBj †gby †_‡K  Save as G wK¬K Ki‡Z n‡e| dvB‡ji GKwU bvg w`‡q .html G·‡Ubkb 

K‡i  Save Ki‡Z n‡e| 

avc-5: Save n‡q †M‡j dvB‡ji Dci Wvej wK¬K Ki‡jB †h‡Kv‡bv I‡qe eªvDRvi Øviv I‡qe †cRwU 

cÖ ẁk©Z n‡e| 

4.2.5   dig¨vwUs (Formating) 
Avgiv hLb †Kv‡bv c¨vivMÖvd wjwL ZLb Z_¨ ev eY©bv‡K my›`ifv‡e Dc ’̄vcb Kivi Rb¨ wewfbœ ai‡bi 

di‡gwUs Uzjm e¨envi Kwi| †hgb- gvB‡µvmdU IqvW© Gi †ÿ‡Î-Bold, Italic, Underline, 
Strikethrough, Subscript, Superscript BZ¨vw`|  

HTML Gi wewfbœ ai‡bi di‡gwUs U¨vM i‡q‡Q| hLb †h U¨vM e¨envi Kiv nq ZLb U¨v‡Mi ga¨eZx© 

†jLv ev †U·U H U¨vM Abyhvqx cwiewZ©Z nq| 

U¨vM eY©bv 

<abbr> ………..</abbr> Abbriviation U¨vM 

<b> ………..</b> †Kv‡bv †U·U bold Ki‡Z e¨eüZ nq 

<i> ………..</i> †Kv‡bv †U·U italic Ki‡Z e¨eüZ nq 

<big> ………..</big> †Kv‡bv †U·U ¯̂vfvwe‡Ki †P‡q eo Ki‡Z 

e¨eüZ nq 

<strong> ………..</strong> †Kv‡bv †U·U bold/strong Ki‡Z e¨eüZ nq 

<sub> ………..</sub> Subscripted †U·U wb‡`©k K‡i 
<sup> ………..</sup> Superscripted †U·U wb‡`©k K‡i 

<u> …………………. </u> AvÛvi jvBb Kivi Rb¨ 

<strike>(Strike) </strike> Strike Kivi Rb¨ e¨eüZ nq 

HTML †nwWs: Avgiv hLb †Kv‡bv c¨vivMÖvd wjwL ZLb †mB c¨vivMÖv‡di GKwU my›`i wk‡ivbvg 

w`‡q _vwK| c¨vivMÖv‡di wk‡ivbvg †`qvi Rb¨ <h> …</h> U¨vM e¨envi Kiv nq| G wk‡ivbvg 

†jLvi Rb¨ 6 ai‡bi U¨vM i‡q‡Q| G¸‡jv n‡jv- <h1> …</h1>, <h2> …</h2>, <h3> 
…</h3>, <h4> …</h4>, <h5> …</h5>, <h6> …</h6>| 

 

<h1> …</h1> me‡P‡q eo wk‡ivbvg †jLvi Rb¨ e¨envi Kiv nq| Ab¨vb¨ U¨vM¸‡jv µgvš^‡q †QvU 

AvKv‡ii wk‡ivbvg †`qvi Rb¨ e¨envi Kiv nq| 
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D`vniY: 

< h1>This is a heading</h1> 
< h2>This is a heading</h2> 
< h3>This is a heading</h3> 
HTML c¨vivMÖvd: I‡qe †c‡R †Kv‡bv Z_¨ ev eY©bv my›`ifv‡e Dc ’̄vc‡bi Rb¨ GKvwaK c¨vivMÖvd 

AvKv‡i †jLv nq| HTML G c¨vivMÖvd †jLvi Rb¨ <p> </p> U¨vM e¨envi Kiv nq| eªvDRv‡ii 

gva¨‡g cÖ‡Z¨K c¨viv G‡·m Kivi Rb¨ cÖ‡Z¨K c¨viv‡k‡l <br /> U¨vM w`‡Z nq| <br /> U¨vM bZzb 

jvBb ïiæ K‡i| c¨vivMÖv‡di g‡a¨I Avgiv <br /> U¨vM e¨envi K‡i jvBb †eªK •Zwi Ki‡Z cvwi| 

D`vniY: 

 <p> 
  This is a paragraph. 
  This is a paragraph.  
 This is a paragraph. 
  This is a paragraph.  
 </p> 
  <p>  
 This is a paragraph.<br />  
 This is a paragraph.<br />  
 This is a paragraph.<br />  
 This is a paragraph.<br />  
 </p>  
 

HTML Lines: 
I‡qe †c‡R Abyf~wgK †iLv •Zwi Kivi Rb¨ <hr> U¨vM e¨envi Kiv nq| 

KvR: GKwU HTML †cR •Zwi K‡i †Zvgvi K‡jR m¤ú‡K© wZbwU c¨viv (cÖ‡Z¨K c¨vivq Kgc‡ÿ 

Pvi jvBb _vK‡e) wjL| 
 

HTML <body> bgcolor Attribute:  
†Kv‡bv HTML WKz‡g‡›Ui e¨vKMÖvDÛ Gi is Kx n‡e Zv wb‡`©k Kivi Rb¨ G U¨vM e¨envi Kiv nq| 

 <html> 
 <body bgcolor="#E6E6FA"> 
 <h1>Hello world!</h1> 
 </body> 
 </html> 
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I‡qe †c‡R Kvjvi e¨env‡ii Rb¨ Kvjvi †KvW e¨envi Kiv nq| G Kvjvi †KvW Avevi wZbfv‡e 

†jLv hvq-   

 •  mivmwi Kvjv‡ii bvg wj‡L| †hgb- æredÓ  

 •  Kvjv‡ii †n·v‡Wwmgvj †KvW e¨envi K‡i| †hgb- æ#ff0000Ó 

 •  Kvjv‡ii AviwRwe (rgb) †KvW e¨envi K‡i| †hgb- ærgb (255,0,0)Ó 
 

Z‡e I‡qe †cR‡K my›`i I AvKl©Yxq Kivi Rb¨ wewfbœ ai‡bi Kvjv‡ii e¨envi Kiv nq| G Kvjvi n‡Z 

cv‡i e¨vKMÖvDÛ A_ev †jLv‡Z| Kvjvi e¨env‡ii Rb¨ †n·v‡Wwmgvj †KvW e¨envi Kiv mnR| Z‡e me 

Kvjvi I‡qe †c‡Ri Rb¨ Dchy³ bq| ZvB I‡qe †c‡Ri Rb¨ Kvjvi wbe©vP‡bi †ÿ‡Î mZK©Zv Aej¤̂b 

Ki‡Z n‡e|  

wb‡P KZKMy‡jv Kvjv‡ii †KvW †`qv n‡jv| †Kv‡Wi b¤̂iMy‡jv cwieZ©b Ki‡j KvjviI cwieZ©b nq| 

myZivs B”Qvg‡Zv Kvjvi †KvW •Zwi Kiv hvq|  

 
 

Color Name Color Code Color Name Color Code 

Red #FF0000 White #FFFFFF 

Cyan #00FFFF Silver #C0C0C0 
Blue #0000FF Grey #808080 
DarkBlue #0000A0 Black #000000 
LightBlue #ADD8E6 Orange #FFA500 
Purple #800080 Brown #A52A2A 
Yellow #FFFF00 Maroon #800000 
Lime #00FF00 Green #008000 
Fuchsia #FF00FF Olive #808000 

Marquee U¨vM:  

I‡qe †c‡R †Kv‡bv †U·U ev Qwe‡K Wv‡b, ev‡g, Dc‡i, wb‡P Pjgvb Kivi Rb¨ <marquee> U¨vM e¨envi Kiv 

nq- 

D`vniY:  <marquee> I Love My Country</marquee> 
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GLv‡b, ÓI Love My Country” †jLvwU I‡qe †c‡R Pjgvb n‡e| GLv‡b Wv‡b, ev‡g, Dc‡i, wb‡P 

†Kv‡bv w`‡K Pjgvb n‡e Zv wbw`©ó K‡i †`qv hvq| †hgb- 

 <marquee direction= æleft”> I Love My Country</marquee> 
GLv‡b, direction= æleft” †`qv n‡q‡Q, left Gi cwie‡Z© right, up, down BZ¨vw` †`qv hvq|  

Marquee U¨v‡M B‡gR e¨venvi:  <marquee> U¨vM e¨envi K‡i  B‡gR ev Qwe‡KI Pjgvb Kiv hvq- 
D`vniY: <marquee> <img scr = æimage.jpg”</marquee> 

GLv‡b, I‡qe †c‡R image.jpg B‡gRwU Pjgvb n‡e| Qwe I B‡g‡Ri †ÿ‡Î U¨v‡Mi g‡a¨ wbgœwjwLZ 

GwUªweDU¸‡jv e¨envi Kiv hvq-Width, height, direction, behavior, scrolldelay, 
scrollamount, loop, bgcolor, hspace, vspace. 

4.2.6   nvBcviwj¼  

nvBcviwj¼ Gi gva¨‡g GKwU I‡qe †c‡Ri mv‡_ Ab¨ GKwU I‡qe †cR / WKz‡g‡›Ui ms‡hvM Kiv nq| 

I‡qe †cR‡K e¨envi evÜe Kivi Rb¨ nvBcviwjsK GKwU Myi„Z¡c~Y© f…wgKv cvjb K‡i| nvBcviwjsK n‡”Q 

GKwU kã/kã¸”Q/Qwe hvi Dci wK¬K Ki‡j Ab¨ GKwU I‡qe †cR / WKz‡g›U I‡cb nq| I‡qe †cR eªvDR 

Kivi mgq Avgiv hLb nvBcviwjsK kã / kã¸”Q / Qwe Gi Dci gvDm Kvm©i †bB ZLb Kvm©i Gi AvK…wZ 

cwieZ©b nq| HTML G  <a> </a> U¨vM e¨envi K‡i nvBcviwjsK Kiv nq| 

MVb:  <a href= æurl”> link text<a/> 
GLv‡b, æurl” Øviv †h I‡qe †cR/ WKz‡g›UwU I‡cb Ki‡Z PvB Zv‡K eySv‡bv n‡q‡Q, Ges link 
text nj nvBcviwjsK kã hvi Dci wK¬K Ki‡j Kvw•LZ †cR/ WKz‡g›U I‡cb n‡e| 

nvBcviwjsK wnmv‡e ïay kã bq, Qwe ev Ab¨ †Kv‡bv GBPwUGgGj (HTML) Bwj‡g›U 

e¨envi Kiv hvq| 

D`vniY: <a href= æhttp://www.dhakaeducationboard.gov.bd”> Dhaka 
Board<a/> 

Dc‡ii †KvW wjLv I‡qe †cRwU I‡cb Ki‡j, †c‡R Dhaka Board †U·wU †`Lv hv‡e Ges Gi 

Dci wK¬K Ki‡j XvKv wkÿv‡ev‡W©i I‡qe mvBUwU I‡cb n‡e| 
 

nv&BcviwjsK (Uvi‡MU GwUªweDU): 

Uvi‡MU GwUªweDU wjsK Kiv †cR/ WKz‡g›UwU †Kv_vq I‡cb n‡e Zv wbw`©ó K‡i †`q| 

D`vniY: <a href= æhttp://www.dhakaeducationboard.gov.bd ” target = æ_blank”> Dhaka 
Board<a/> 

Dc‡ii D`vniY Øviv XvKv wkÿv‡ev‡W©i I‡qe mvBUwU GKwU bZzb DB‡Ûv ev U¨ve G I‡cb n‡e| GKB 

WKz‡g‡›Ui wewfbœ RvqMvq Rv¤ú Kivi Rb¨ ev eyKgvK© •Zwi Kivi Rb¨ AvBwW GwUªweDU e¨envi Kiv nq| 

†hgb− <a id=”tips”> Usefull Tips Section </a> 
GLv‡b GKB WKz‡g‡›Ui Usefull Tips Section bv‡gi c¨vivMÖv‡d Rv¤ú Ki‡e| 
 

KvR: GKwU I‡qe †c‡R wkÿv †evW©, wkÿv gš¿Yvjq, †Zvgvi wkÿv †ev‡W©i Uc wj‡÷ ’̄vb w
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AR©bKvwi  wZbwU K‡j‡Ri I‡qe mvB‡Ui wjsK •Zwi Ki| 

HTML G <framset> U¨vM:  
 

GKwU I‡qe †cR‡K GKvwaK fv‡M wef³ Kivi Rb¨ G U¨vM e¨envi Kiv nq| Gi d‡j GKwU I‡qe 

†cR‡K Abyf~wgK Ges Dj¤^fv‡e `yB ev Z‡ZvwaK fv‡M fvM Kiv hvq Ges wewfbœ fv‡M (As‡k) wfbœ 

wfbœ I‡qe †cR mshy³ Kiv hvq| <FRAMESET> U¨vM <body> ...  </body> U¨v‡Mi g‡a¨ 

wjL‡Z nq| 
 

†QvU †QvU D`vniY Gi gva¨‡g Dc ’̄vcb Kiv n‡jv- 

D`vniY-1: I‡qe †cR‡K Dc‡i- wb‡P mgvb `yfv‡M fvM Kivi Rb¨ wb‡Pi †KvW wjL‡Z nq- 

<FRAMESET rows="50%, 50%">     
...the rest of the definition... 
</FRAMESET> 
 

GLv‡b ...the rest of the definition... ’̄‡j I‡qe †c‡Ri  

fvM Kiv As‡ki †Kv‡bv As‡k †Kv‡bv †cR/ wPÎ _vK‡e Zv wjL‡Z 

nq| 

D`vniY-2: I‡qe †cR‡K Wv‡b-ev‡g mgvb ỳfv‡M fvM Kivi Rb¨ wb‡Pi †KvW wjL‡Z nq- 

   <FRAMESET cols="50%, 50%">     
   ...the rest of the definition...   

    </FRAMESET> 
GLv‡b ...the rest of the definition... ̄ ’‡j I‡qe †c‡Ri  

fvM Kiv As‡ki †Kv‡bv As‡k †Kv‡bv †cR/ wPÎ _vK‡e Zv wjL‡Z nq| 

 

D`vniY-3:   

wb‡Pi †KvW I‡qe †cR‡K wZbwU Kjv‡g fvM Ki‡e †hLv‡b, 2q Kjvg 250 wcÖ‡·j wbw`©ó K‡i †`qv 

n‡q‡Q, Aewkó As‡ki 25% 1g Kjvg Ges 75% 3q Kjvg n‡e | 
 

   <FRAMESET cols="1*, 250, 3*">   
   ...the rest of the definition... 
   </FRAMESET> 
GLv‡b ...the rest of the definition... ’̄‡j I‡qe †c‡Ri  

fvM Kiv As‡ki †Kv‡bv As‡k †Kv‡bv †cR/ wPÎ _vK‡e Zv wjL‡Z nq| 

D`vniY-4:  wb‡Pi †KvW I‡qe †cR‡K 2 × 3 wMÖ‡W fvM Ki‡e  

 <FRAMESET rows="30%, 70%" cols="33%,34%,33%"> 
 ...the rest of the definition... 
 </FRAMESET> 

    
    
    
    
    
    

    
    
    
    
    

1
g
 K

j
vg

 
2
5
0
 w
c

Ö‡·
j
  

 

3q  
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GLv‡b ...the rest of the definition... ’̄‡j I‡qe †c‡Ri fvM Kiv As‡ki †Kv‡bv As‡k †Kv‡bv 

†cR/ wPÎ _vK‡e Zv wjL‡Z nq| 

D`vniY-5: wb‡Pi †KvW I‡qe †cR‡K mgvb wZbwU Kjv‡g fvM Ki‡e, c‡i 2q (gv‡Si) Kjvg‡K 

Avevi mgvb `yfv‡M fvM Ki‡e- 

<FRAMESET cols = "33%, 33%, 34%"> 

     ...contents of first frame... 

     <FRAMESET rows="50%, 50%"> 

        ...contents of second frame, first row... 

        ...contents of second frame, second row... 

     </FRAMESET> 

     ...contents of third frame... 

</FRAMESET> 

D`vniY-6 

<frameset rows=”20%,* ”> 
<frame name=”top” src=”top.html”> 
<frameset cols=”20%,* ”> 

<frame name=”index” src=”index.html”> 
<frame name=”body” src=”body.html”> 

</frameset > 
</frameset > 

KvR: top.thml Ges bot.html bv‡g `ywU I‡qe †cR •Zwi Ki| Ab¨ GKwU I‡qe †cR‡K 

Dj¤f̂v‡e mgvb `yfv‡M fvM K‡i | top.thml Ges bot.html †cR `ywU wjsK Ki| 

4.2.7   HTML G wPÎ †hvM Kiv 

Avgiv I‡qe †cR‡K my›`i Ges mnR‡eva¨ Kivi Rb¨ I‡qe †c‡R wewfbœ cÖKvi wPÎ ev Qwe hy³ Kwi|  

HTML G †Kv‡bv wPÎ ev Qwe hy³ Kivi Rb¨ <img> U¨vM e¨envi Kiv nq| GUv Rvbv AZ¨šÍ Riæwi †h  

wPÎ I‡qe †c‡Ri †Kv‡bv  †UKwbK¨vj Ask bq| GwU GKwU Avjv`v dvBj, hLb †Kv‡bv e¨enviKvix 

†cRwU cÖ`k©‡bi Rb¨ I‡cb K‡i ZLb wPÎ ev Qwe H I‡qe †c‡Ri AšÍf©y³ nq| myZivs GwU mn‡R eySv 

hvq †h, GKwU Qwemn I‡qe †cR gv‡b n‡jv ỳwU dvBj| GKwU I‡qe †cR Ges Ab¨wU Qwei Rb¨| hLb 

 

top.html 
in

de
x.

ht
m

l  
 
body.html 

 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³  

 

 

140 

†Kv‡bv eªvDRv‡ii gva¨‡g I‡qe †cR cÖ`wk©Z nq ZLb GwU Qwei dvBj‡K Aby‡iva cvVvq Ges wbw ©̀ó 

RvqMvq †mU K‡i| G Kvi‡Y  Src GKwU ¸iæZ¡c~Y© GwUªweDU hvi A_© n‡jv  Source hv eªvDRvi‡K e‡j 

†`q Qwei dvBjwU †Kv_vq i‡q‡Q|  

MVb:  <img src=”image file name with path”> 

D`vniY:  <img src=” z1.jpg”> 

GLv‡b, z1.jpg n‡jv dvB‡ji bvg, Qwe / wP‡Îi dvBjwU GKB †dvìv‡i _vK‡j ïay bvg wjL‡jB 

P‡j| Ab¨_vq dvB‡ji m¤ú~Y© cv_ wjL‡Z nq| 

Size GwUªweDU: Dc‡ii D`vni‡Y Qwei Rb¨ ïaygvÎ dvB‡ji bvg †jLv n‡q‡Q, Gi d‡j Qwe / wPÎwU 

†h mvB‡Ri Av‡Q AweKj †mB mvB‡RiB cÖ`wk©Z n‡e| wKš‘ wewfbœ cÖ‡qvR‡b wfbœ wfbœ mvB‡Ri Qwe 

I‡qe †c‡R †hvM Ki‡Z nq, ZvB  U¨v‡Mi g‡a¨ Qwei •`N©¨ Ges D”PZv D‡jøL K‡i †`qv hvq| †hgb− 

 <img src=” z1.jpg” width=”200” height=”150”> 
 

GLv‡b, •`N©̈  200 wcÖ‡·j Ges D”PZv 150 wcÖ‡·j D‡jøL Kiv n‡q‡Q| Gi d‡j Qwei Avmj mvBR 

hv-B †nvK D‡jøwLZ mvB‡RB I‡qe †c‡R cÖ`wk©Z n‡e| 

Aling GwUªweDU: G GwUªweDUm Gi gva¨‡g Qwe / wP‡Îi Ae ’̄vb wba©viY Kiv nq A_©vr QwewUi 

Ae¯’vb I‡qe †c‡Ri Wv‡b / ev‡g / Dc‡i/ wb‡P/ gvSLv‡b BZ¨vw` †Kv_vq Ae ’̄vb Ki‡e Zv 

wb‡`©k K‡i| 

D`vniY: <img src= æz1.jpg” width= æ200” height = æ150” align= æleft”> 

GLv‡b wP‡Îi Ae ’̄vb left D‡jøL Kiv n‡q‡Q| right, top, middle, bottom, absmiddle, 
absbottom, baseline. Texttop BZ¨vw` AckbI e¨envi Kiv hvq| 

Border GwUªweDU: Avgiv hLb <img src= æimage file name with path”> U¨vM e¨envi K‡i 

I‡qe †c‡R †Kv‡bv Qwe †hvM Kwi ZLb Qwe / wP‡Îi †Kv‡bv eW©vi _v‡K bv| evBwWdë eW©vi k~b¨ 

wnmv‡e aiv nq| Avgiv B”Qv Ki‡j Qwe/ wP‡Îi eW©vi hy³ Ki‡Z cvwi ZvI Avevi B”Qv g‡Zv †gvUv 

ev miæ K‡i| 

D`vniY: <img src=” z1.jpg” width=”200” height=”150” border = ”1”> 

GLv‡b, eW©vi = 1 †`qv n‡q‡Q| A‡cÿvK…Z †gvUv eW©v‡ii Rb¨ 2/3/4 /... ... w`‡Z n‡e| 

e¨vbvi hy³ Kiv: †Kv‡bv I‡qe †c‡R e¨vbvi hy³ Ki‡Z wb‡gœ D‡jøwLZ avcmg~n AbymiY Ki‡Z n‡e- 

avc-1:  cÖ_‡g †h QwewU e¨vbvi wnmv‡e e¨envi Kiv n‡e Zv wbw`©ó Ki‡Z n‡e| awi dvBjwUi bvg 

banner.jpg  

avc-2: I‡qe †c‡Ri HTML †Kv‡W <body></body> U¨v‡M wbgœwjwLZ †KvW wjL‡Z n‡e- 

<a href=http://www.dhakaeducationboard.gov.bd/> <img src=”banner.jpg” 
width=”200” height=”95” border=”0” alt=” Dhaka Education Board”></a>  

GLv‡b banner.jpg wPÎwU e¨vbvi wnmv‡e _vK‡e| e¨vbv‡i wK¬K Ki‡j XvKv wkÿv †ev‡W©i I‡qe mvBU 

I‡cb n‡e|  

4.2.8 HTML G †Uwej 
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I‡qe †cR •Zwi Kivi mgq wewfbœ †WUv Ges Z_¨ mnR, my›`ifv‡e Dc ’̄vcb Kivi Rb¨ †Uwe‡ji 

cÖ‡qvRb nq| †Uwej n‡jv KZK¸‡jv mvwi (Row) Ges Í̄¤¢ (Column) Gi mgš^‡q MwVZ| GKwU 

†Uwe‡ji mKj Dcv`vb¸‡jv <TABLE> </TABLE> U¨vM Gi g‡a¨ _v‡K| †Uwe‡ji cÖ‡Z¨K mvwii 

ïiæ‡Z <TR> Ges cÖ‡Z¨K mvwii †k‡l </TR> U¨vM nq| 

Syn: <TABLE> 
<TR> 
</TR> 
</TABLE> 

 
 

†Uwe‡j Kjvg ev †WUv/ Ae‡R± †hvM Kivi Rb¨ <TD> </TD> †Rvo U¨vM e¨envi Kiv nq| 

D`vniY: 
 

†KvW AvDUcyU wbgœiƒc †`Lv 

hv‡e- 

†Kv‡Wi e¨L¨v- 

<table> 
<tr> 
  <td>100</td> 
  <td>200</td> 
  <td>300</td> 
</tr> 
<tr> 
  <td>400</td> 
  <td>500</td> 
  <td>600</td> 
</tr> 
</table> 

 
100 200 300 
400 500 600 

 

cÖ_‡g  <table> U v̈M Øviv †Uwe‡ji ïiæ eySv‡bv 

n‡q‡Q| 

<tr>  Øviv †iv ev mvwii ïiæ eySv‡bv n‡q‡Q| 
 

cieZx© 3 jvB‡b <td> ……</td> Øviv 3 wU 

Kjvg eySv‡bv n‡q‡Q| 

...... Gig‡a¨ †WUv/ Ae‡R± †jLv n‡q‡Q  

( 100, 200, 300) 
 

</tr>  Øviv †iv ev mvwii †kl eySv‡bv n‡q‡Q| 
 

2q mvwii Rb¨ GKB †KvW Avevi wjLv n‡q‡Q 

(†WUv cwieZ©b K‡i) 

 

†Uwe‡j eW©vi mshy³ Kiv:  

†Uwe‡j eW©vi mshy³ Ki‡Z U¨v‡Mi g‡a¨ eW©vi mvBR D‡jøL Ki‡Z nq| wb‡Pi D`vni‡Y eW©vi mvBR 

1 †jLv n‡q‡Q| GLv‡b B”Qvg‡Zv eW©vi mvBR cwieZ©b Kiv hvq| 

 

†KvW AvDUcyU wbgœiƒc †`Lv hv‡e- 
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<table border="1"> 
<tr> 
  <td>100</td> 
  <td>200</td> 
  <td>300</td> 
</tr> 
<tr> 
  <td>400</td> 
  <td>500</td> 
  <td>600</td> 
</tr> 
</table> 

 
100 200 300 
400 500 600 

 

†Uwe‡j wk‡ivbvg mshy³ Kiv: 
 

†Uwe‡j wk‡ivbvg mshy³ Ki‡Z †Uwe‡ji cÖ_g mvwi‡Z †WUv mshy³ Kivi mgq <td>Gi cwie‡Z© 

<th> wjL‡Z nq| GKBfv‡e fvwU©K¨vj wk‡ivbv‡gi Rb¨ cÖ‡Z¨K mvwii cÖ_g Kjv‡g †WUv mshy³ Kivi 

mgq <td>Gi cwie‡Z© <th> wjL‡Z nq| 

†KvW AvDUcyU 
<h4>Table headers:</h4> 
<table border="1"> 
<tr> 
  <th>Name</th> 
  <th>Telephone</th> 
  <th>Telephone</th> 
</tr> 
<tr> 
  <td>Bill Gates</td> 
  <td>555 77 854</td> 
  <td>555 77 855</td> 
</tr> 

</table> 

Table headers: 

Name Telephone Telephone 

Bill 
Gates 

555 77 854 555 77 855 
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<h4>Vertical headers:</h4> 
<table border="1"> 
<tr> 
  <th>First Name:</th> 
  <td>Bill Gates</td> 
</tr> 
<tr> 
  <th>Telephone:</th> 
  <td>555 77 854</td> 
</tr> 
<tr> 
  <th>Telephone:</th> 
  <td>555 77 855</td> 
</tr> 
</table> 

Vertical headers: 

First Name: Bill Gates 

Telephone: 555 77 854 

Telephone: 555 77 855 
 

†Uwe‡j K¨vckb †`Iqv: 

†Kv‡bv †Uwe‡j K¨vckb mshy³ Ki‡Z <table > U v̈‡Mi ci <caption> </caption> U v̈M e¨envi Kiv nq− 
 

†KvW AvDUcyU wbgœiƒc †`Lv hv‡e− 
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<table border="1"> 
  <caption>Monthly 
savings</caption> 
  <tr> 
    <th>Month</th> 
    <th>Savings</th> 
  </tr> 
  <tr> 
    <td>January</td> 
    <td>Tk.100</td> 
  </tr> 
  <tr> 
    <td>February</td> 
    <td> Tk.50</td> 
  </tr> 
</table> 

 

Monthly savings 
Month Savings 

January Tk.100 
February Tk.50 

 

†Uwe‡ji GKvwaK †iv A_ev Kjvg gvR© (GKxf~Z) Kiv: 
 

GKvwaK Kjvg gvR© Ki‡Z <th colspan="n">…..</th> Ges GKvwaK †iv gvR© Ki‡Z <th 
rowspan = "n">…..</th> U¨vM e¨envi Kiv nq| GLv‡b  n  †h‡Kvb c~Y© msL¨v| 
 

†KvW AvDUcyU  
<h4>Cell that spans two 
columns:</h4> 
<table border="1"> 
<tr> 
  <th>Name</th> 
  <th colspan="2">Telephone</th> 
</tr> 
<tr> 
  <td>Bill Gates</td> 
  <td>555 77 854</td> 
  <td>555 77 855</td> 
</tr> 
</table> 

 
Cell that spans two columns: 

Name Telephone 
Bill 
Gates 555 77 854 555 77 855 

 

 

<h4>Cell that spans two rows:</h4> 
<table border="1"> 
<tr> 
  <th>First Name:</th> 
  <td>Bill Gates</td> 

Cell that spans two rows: 
First Name: Bill Gates 
Telephone: 555 77 854 
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</tr> 
<tr> 
  <th rowspan="2">Telephone:</th> 
  <td>555 77 854</td> 
</tr> 
<tr> 
  <td>555 77 855</td> 
</tr> 
</table> 

555 77 855 
 

  

D`vniY: †Uwe‡ji wfZi †Uwej •Zwi Ges wj÷ e¨envi 

†KvW AvDUcyU 
<table border="1"> 
<tr> 
  <td> 
   <p>This is a paragraph</p> 
   <p>This is another paragraph 
</p> 
  </td> 
  <td>This cell contains a table: 
   <table border="1"> 
   <tr> 
     <td>A</td> 
     <td>B</td> 
   </tr> 
   <tr> 
     <td>C</td> 
     <td>D</td> 
   </tr> 
   </table> 
  </td> 
</tr> 
<tr> 
  <td>This cell contains a list 
   <ul> 
    <li>apples</li> 
    <li>bananas</li> 
    <li>pineapples</li> 
   </ul> 
  </td> 
  <td>HELLO</td> 
</tr> 
</table> 

 

This is a paragraph  
This is another paragraph 

This cell contains  
a table:  

A B 
C D 

 

This cell contains a  list  
• apples 
• bananas 

• pineapples 

 
 

HELLO 

 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³  

 

 

146 

D`vniY: †m‡ji ga¨eZ©x wfbœ wfbœ `~iZ¡| Ges Kvjv‡ii e¨envi−  

†KvW AvDUcyU 
<h4>Without cellspacing:</h4> 
<table border="1"> 
<tr> 
  <td>First</td> 
  <td>Row</td> 
</tr> 
<tr> 
  <td>Second</td> 
  <td>Row</td> 
</tr> 
</table> 
 

<h4>With cellspacing="0":</h4> 
<table border="1" cellspacing="0"> 
<tr> 
  <td>First</td> 
  <td>Row</td> 
</tr> 
<tr> 
  <td>Second</td> 
  <td>Row</td> 
</tr> 
</table> 
 

<h4>With cellspacing="10":</h4> 
<table border="1" cellspacing="10"> 
<tr> 
  <td>First</td> 
  <td>Row</td> 
</tr> 
<tr> 
  <td>Second</td> 
  <td>Row</td> 
</tr> 
</table> 

 

Without cellspacing: 

First Row 

Second Row 

 
 

With cellspacing="0": 
First Row 

Second Row 
 
 

With cellspacing="10": 

First Row 

Second Row 
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<table 
style="width:180px;height:100px;background-
color:lightblue;"> 
<tr style="background-
color:blue;color:white;"> 
<th>Table header</th><th>Table header</th> 
</tr> 
<tr> 
<td>Table cell 1</td><td style="background-
color:lightgreen;">Table cell 2</td> 
</tr> 
</table> 

 

Table 
header 

Table 
header 

Table cell 
1 

Table cell 
2 

 

 

KvR: †ivj bs, bvg, wRwcG wk‡ivbvgwewkó wZb Kjv‡gi GKwU †Uwej •Zwi K‡i 5 (cuvP) wU 

†iKW©  AšÍf©y³ Ki| 

 

†Uwe‡j †WUvi cwie‡Z© Qwe/ B‡gR mshy³ Kiv hvq− 

†KvW AvDUcyU  

<TABLE BORDER="7" 
CELLPADDING="7" 
CELLSPACING="10"> 
<TR BGCOLOR="#00FF00"> 
<TD><IMG SRC="rrose.gif" 
ALT="rose"></TD> 
<TD>Image is a transparent .gif.</TD> 
</TR> 
</TABLE> 

 

Image is a 
transparent 
.gif. 

 

 

4.4   I‡qe †cBR wWRvBb Kiv 

my›`i, AvKl©Yxq Ges A_©c~Y© I‡qe †cR •Zwi Ki‡Z n‡j Avgv‡`i wbw`©ó µg AbymiY K‡i KvR 

Ki‡Z nq| wb‡gœ avc¸‡jv eY©bv Kiv n‡jv|  

wm×všÍ MÖnY: I‡qe †cR wWRvBb Kivi Rb¨ me©cÖ_g Avgv‡`i wm×všÍ MÖnY Ki‡Z n‡e 
 

cwiKíbv: GKwU I‡qe mvBU •Zwi Kivi wm×všÍ MÖn‡Yi ci I‡qe mvB‡Ui jÿ / D‡Ïk¨, m¤¢ve¨ 

e¨enviKvwii msL¨v, cÖ`wk©Ze¨ welqe ‘̄, I‡qe mvB‡Ui ¸YMZgvb BZ¨vw` welq gv_vq †i‡L GKwU 

cwiKíbv cÖYqb Ki‡Z nq| 
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wWRvBb: 

Avgiv hLb †Kv‡bv I‡qe †cR wWRvBb Kwi ZLb Avgv‡`i wKQz ¸iæZ¡c~Y© welq g‡b ivL‡Z n‡e| 

cÖ‡qvRbxq mKj DcKiY/ K‡›U›U msMÖn Ki‡Z n‡e| A_v©r †cR •Zwi Ki‡Z †U·U, wPÎ BZ¨vw`| 

cÖ_‡gB my›`i I A_©‡evaK GKwU UvB‡Uj w`‡Z n‡e hv‡Z e¨enviKvwi mn‡R eyS‡Z cv‡i| †nvg †c‡R 

eo AvKv‡ii eY©bv †`qv wVK bq, †QvU †QvU c¨viv AvKv‡i †`qv DwPr|   

w_g (Them): 

w_g wn‡m‡e my›`i, A_©c~Y©, •ewkó¨ cÖKvkK †Kv‡bv †U·U/ Bwj‡g›U I‡qe mvB‡Ui cÖ‡Z¨K †c‡R GKB 

’̄v‡b cÖ`wk©Z nq| Navbar, Header, Footer BZ¨vw` cÖ‡Z¨K †c‡R GKB wRwbm cÖ`wk©Z nq| MÖæc 

AvB‡Ug¸‡jv GKmv‡_ ivLv DwPr Ges h_v m¤¢e duvKv ’̄v‡b (White Space) ivLv DwPr hv‡Z 

e¨enviKvwi mn‡R eyS‡Z cv‡i| ¸iæZ¡c~Y© wjsK‡U·U¸‡jv †evì Kiv Ges Qwe I †U·U e¨vKMÖDÛ 

Kvjvi †_‡K Avjv`v nIqv DwPr hv‡Z mn‡R e¨enviKvwii `„wó AvKl©Y Kiv hvq| 

A¨vjvBb‡g›U (Alignment): 
I‡qe †cR •Zwii mgq †gBb Bwj‡g›U Gi †U·U Gi A¨vjvBb‡g›U (Alignment) GKwU ¸iæZ¡c~Y© 

welq| Z‡e m¤ú~Y© †c‡R GKB ai‡bi A¨vjvB‡g›U e¨envi Ki‡Z n‡e GgbwU bq| I‡qe †c‡Ri 

†mŠ›`h© e„w×i cÖ‡qvR‡b wfbœ wfbœ A¨vjvBb‡g›U e¨envi Kiv †h‡Z cv‡i| 

ø̄vBwms: 

I‡q‡ei B›Uvi‡dR •Zwii Av‡M KvM‡R- Kj‡g GKwU Lmov wWRvBb K‡i wb‡j g~j wWRvBb •Zwii 

mgq DcKv‡i Av‡m| B›Uvi‡d‡Ri e¨vbvi †Kv_vq Kx gv‡ci n‡e, evUb, wPÎ †Kv_vq Kx gv‡ci n‡e 

Zv wbw`©ó Ki‡Z n‡e| †cR‡K GKvwaK †iv Ges Kjv‡g wef³ Kiv hvq| KqwU As‡k wef³ n‡e 

†Kv‡bv Ask KZUzKz eo n‡e Ges †Kv‡bv As‡k Kx cÖ`wk©Z n‡e Zv c~‡e©B wVK K‡i wb‡Z n‡e| 

e¨v‡jÝW I‡qe †cR: 
 

cv‡ki wP‡Î GKwU e¨v‡jÝW I‡qe †cR| cÖ_‡g jÿ Kwi †cRwU‡K Qq fv‡M fvM Kiv n‡q‡Q| 

cÖ‡Z¨KwU fvM mgvb bq eis Zv‡`i cÖ‡qvRb ¸iæZ¡ 

Abyhvqx Zv‡`i AvKvi Kiv n‡q‡Q| me mgq Qq 

fv‡M fvM Ki‡Z n‡e GgbwU wVK bq, cÖ‡qvRb I 

¸iæZ¡ Abyhvqx †h‡Kv‡bv msL¨K fvM Kiv †h‡Z c‡i| 

†cRwU‡Z ch©vß duvKv ’̄vb i‡q‡Q, hvi d‡j 

†U·U¸‡jv e¨enviKvwii Kv‡Q ¯úó Ges AvKl©Yxq 

n‡q‡Q| jÿ ivL‡Z n‡e, K‡›U›U¸‡jv †hb †c‡R 

myweb¨ Í̄ _v‡K| †U·U ev wjsK h_v m¤¢e Kg nIqv 

fv‡jv| †nvg †cR †_‡K mKj wjsK †hb †gBb 

†mKk‡b _v‡K| e¨enviKvwi †hb m‡e©v”P `yB wK¬‡K Zvi Kvw•ÿZ Z_¨ cvq| 

wPÎ: e¨v‡jÝW I‡qe‡cR 
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†KvW †jLv I GwWU Kiv:  

I‡qe †c‡Ri †ewki fvM KvRB HTML e¨envi K‡i Kiv hvq, Z‡e WvqbvwgK I‡qe †cR wWRvBb 

Ki‡Z PvB‡j wewfbœ ai‡bi I‡qe †cÖvMÖvwgs j¨vs¸‡qR e¨envi Ki‡Z nq| G¸‡jvi g‡a¨ Ab¨Zg n‡jv 

Rvfvw¯ŒÞ, cvB_b, GGmwc (ASP), †RGmwc (JSP) BZ¨vw`| HTML G †jLv †KvW †h‡Kv‡bv 

GwWUi e¨envi K‡i ms‡kvab ev cwieZ©b Kiv hvq|  

†WUv‡eR AšÍf©z³ Kiv: 

I‡qe †cR †_‡K e¨enviKvixi wewfbœ cÖ‡qvRbxq Z_¨ cvevi Rb¨ †WUv‡eR AšÍf©z³ Kiv nq| Avevi 

e¨enviKvixi KvQ †_‡K wewfbœ Z_¨ Rvbv Ges msiÿY Kivi Rb¨I †WUv‡eR cÖ‡qvRb| GRb¨ 

eZ©gv‡b I‡qe wWRvBb Ki‡Z †M‡j †WUv‡eR e¨env‡ii K_v g‡b ivL‡Z n‡e| 

I‡qe †cR †Uw÷s: 

I‡qe †cR wWRvB‡bi ci †KvwWs Kiv Ges †WUv‡eR AšÍf©z³ Kivi ci GwU cixÿv Ki‡Z n‡e| GRb¨ †h‡Kv‡bv 

I‡qe eªvDRvi e¨envi K‡i †cRwU evi evi cÖ`k©b K‡i †`L‡Z n‡e| G‡ÿ‡Î †U·U, Qwe, wjsK BZ v̈ẁ  cixÿv 

Ki‡Z n‡e| 

`jxq KvR: †Zvgv‡`i K‡j‡Ri wewfbœ Kvh©µg, •ewkó¨, †bvwUk, d‡Uv M¨vjvwi BZ¨vw` mshy³ K‡i 

Kgc‡ÿ 10 (`k) wU I‡qe †cR •Zwi Ki| †Zvgvi wkÿv †evW© wjsK K‡i GKwU e¨vbvi mshy³ 

Ki| †cRMy‡jv wjsK K‡i GKwU I‡qe mvBU wWRvBb K‡i †Zvgvi wkÿ‡Ki wbKU Dc ’̄vcb Ki| 

4.5 I‡qe mvBU cvewjk Kiv: 

Avgiv I‡qe mvB‡Ui KvVv‡gv m¤ú‡K© Rvbjvg| KZK¸‡jv I‡qe †cR wbw`©ó wbq‡g ci¯ú‡ii mv‡_ 

hy³ (wjsK) n‡q I‡qe mvBU •Zwi nq| Avgiv I‡qe †cR •Zwi Kiv, wjsK Kiv wkLjvg| myZivs 

Avgiv I‡qe mvBU •Zwi Ki‡Z cvwi| ïay •Zwi Ki‡jB n‡ebv GwU cvewjk Ki‡Z n‡e| GLb Avgiv 

Rvbe Kxfv‡e I‡qe mvBU cvewjk Kiv nq-  

†Kv‡bv I‡qe mvBU cvewjk Kivi Rb¨ wbgœwjwLZ avc¸‡jv m¤úbœ Ki‡Z nq|  
 

1| †W‡gBb †bBg †iwR‡÷ªkb Ki‡Z n‡e− 

cÖ_‡g I‡qe mvB‡Ui GKwU my›`i bvg wVK K‡i †mB bv‡gi †Wv‡gBb †iwR‡÷ªkb Ki‡Z n‡e| 

†Wv‡gBb †iwR‡÷ªkb K‡i Ggb A‡bK †Kv¤úvwb i‡q‡Q| †Kv¤úvwbMy‡jvi wb‡R¯̂ wKQz wbqgKvbyb Ges 

wd wba©vwiZ Av‡Q| †h †KD wd cwi‡kva K‡i cQ›` g‡Zv bv‡g †Wv‡gBb †bBg †iwRw÷ª Ki‡Z cv‡i| 

†iwR‡÷ªk‡bi c~‡e© †hme welq m¤ú‡K© Rvb‡Z n‡e− 
 

• †h bv‡g †iwRw÷ª Ki‡Z B”QzK †m bvg Ab¨ †KD e¨envi K‡i wKbv? GKB bv‡g ỳwU †iwR‡÷ªkb 

nq bv| 

• †iwR‡÷ªkbwU wb‡Ri bv‡g bvwK †Kv¤úvwbi bv‡g n‡e| 

• †Wv‡gB‡bi mKj cÖkvmwbK ÿgZv, wej BZ¨vw` Kvi bv‡g n‡e| 

• Kvi gva¨‡g †Wv‡gBb †iwR‡÷ªkb Kiv‡bv n‡e| 

• †Wv‡gB‡bi Primary  Ges Secondary DNS  wK n‡e Zv wba©viY Ki‡Z n‡e| 

• wewjs c×wZ Kx n‡e Zv wba©viY| 
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†Wv‡gBb †bg Gi `ywU Ask _v‡K, WU Gi c‡ii Ask‡K Uc‡j‡fj †Wv‡gBb ejv nq| GwU †`‡L 

cÖwZôv‡bi aib eySv hvq| †hgb− 

Uc‡j‡fj †Wv‡gBb †Wv‡gB‡bi aib 

com evwYwR¨K cÖwZôvb 

mil gvwK©b †mbvevwnbxi Rb¨ msiwÿZ 

edu wkÿv cÖwZôvb 

net †bUIqvK© mvwf©m 

org AM©vbvB‡Rkb 

Int AvšÍR©vwZK ms ’̄v 

gov ivóªxq cÖwZôvb 

 

A‡bK †Wv‡gBb †bg Gi ci `yÕAÿiwewkó AwZwi³ †KvW hy³ _v‡K| GwU Øviv †Wv‡gBb †bBg wU 

†Kvb †`‡ki Zv eySv hvq| †hgb:  evsjv‡`‡ki Rb¨ .bd hy³ nq| 
 

2|  I‡qe †cBR wWRvBb Ki‡Z n‡e:  
 

 G‡ÿ‡Î mKj wbqg †g‡b my›`i I AvKl©Yxq I‡qe †cR •Zwi Ki‡Z n‡e| 
 

3|  I‡qe mvf©v‡i †cR †nvw÷s:  

 I‡qe †cR wWRvBb Kivi ci Zv I‡qe mvf©v‡i †nv÷ Ki‡Z nq| †Wv‡gBb bvgwU †iwR‡÷ªkb 

Kivi ci Zv I‡qe †nvw÷s †Kv¤úvwb‡Z ’̄vbvšÍi Ki‡Z nq| I‡qe mvf©vi ej‡Z we‡kl ai‡bi 

nvW©Iq¨vi I mdUIq¨vi‡K eySvq hvi mvnv‡h¨ H mvfv©‡i ivLv †Kv‡bv DcvË/Z_¨ B›Uvi‡b‡Ui 

gva¨‡g G‡·m Kiv hvq| 
 

 

 

Abykxjbx 
 

 

m„Rbkxj cÖkœ: 
 

1|  wkÿv gš¿Yvjq †`‡ki mKj wkÿv cÖwZôvb‡K wbR¯̂ I‡qe mvBU •Zwi Kivi Rb¨ wb‡`©k w`‡q 

cwicÎ Rvwi K‡i‡Qb| Gi d‡j Gg Gg K‡jR Zv‡`i wbRm¦ I‡qe mvBU •Zwi Kivi D‡`¨vM 

MÖnY K‡i‡Qb| K‡j‡Ri Aa¨ÿ g‡nv`q G Kv‡Ri Rb¨ wZb m`‡m¨i GKwU KwgwU MVb 

K‡i‡Qb| wZbRb I‡qe mvBU •Zwii cÖ‡qvRbxq KvR¸‡jv fvM K‡i wb‡q I‡qe mvBU •Zwii 

KvR ïiæ Ki‡jb|   
 

 

 K.    HTML U¨vM Kx?     

 L.    HTML •Zwii D‡Ïk¨ Kx wQj?  

 M.    K‡j‡Ri I‡qe mvBU •Zwii Rb¨ Kx Kx av‡c KvR Ki‡Z n‡e Zv eY©bv Ki|  

 N.    K‡j‡Ri I‡qe mvBU •Zwii d‡j Kx Kx myweav cvIqv hv‡e Zv e¨vL¨v Ki| 
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2| Markup language GK †mU Markup U¨v‡Mi mgš^‡q MwVZ| GKUv I‡qe †c‡Ri wewfbœ Ask 

eªvDRv‡ii gva¨‡g Kxfv‡e cÖ`wk©Z n‡e Zv HTML G Markup U¨vMmg~n e¨envi K‡i cÖKvk 

Kiv nq|   

 K.   HTML GwUweDUm wK?    

 L.   HTML  †cÖvMÖv‡gi †gŠwjK Ask¸‡jv wK wK?   

 M.   †Zvgvi K‡jR m¤ú‡K© GKwU c¨vivMÖvd †jL †hLv‡b Kgc‡ÿ 5wU di‡g‡UW U¨vM e¨eüZ nq| 

 N.   HTML U¨v‡Mi myweav¸‡jv eY©bv Ki|      

eûwbe©vPwb cÖkœ: 

1| †Kv‡bv I‡qe mvB‡Ui †nvg †c‡R AwaK †U·U _vK‡j−     

 i.    †cR †mŠ›`h© nvivq| 

 ii.   e¨enviKvix wØavMÖ¯Í nq| 

 iii.  mvP© BwÄ‡bi Rb¨ †LuvRv RwUj nq| 

 wb‡Pi †Kv‡bvwU mwVK? 

 K. i             L. i I ii             M. i I iii           N. i , ii I iii 

2| nvBcviwjsK U¨v‡M Uvi‡MU †mU bv Ki‡j− 

 i.   GKB DB‡Ûv‡Z I‡cb nq| 

 ii.  bZzb DB‡Ûv‡Z I‡cb nq| 

 iii.  nvBcviwjsK U¨vM KvR K‡i bv|    

 wb‡Pi †Kv‡bvwU mwVK ? 

 K.   i          L.  i I ii          M.  i I iii        N.  i, ii I iii    

3| †Uwe‡j †mj •Zwii Rb¨ †Kv‡bv U¨vM e¨eüZ nq?  

 K.  <th>  L.  <td>           M.  <td>    N. <col> 

4| †Kv‡bv I‡qe †cR‡K GKvwaK fv‡M fvM Kivi Rb¨ †Kv‡bv U¨vM e¨envi Kiv nq? 

 K. <frame> L. <frameset>  M.  <form>     N. <framei>   
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cÂg Aa¨vq 

†cÖvMÖvwgs fvlv 

PROGRAMMING LANGUAGE 
 
 

 

eZ©gv‡b gvbyl cÖwZwbqZ mgm¨vi m¤§yLxb n‡”Q| gvby‡li Gme mgm¨v mgvav‡bi Rb¨ Kw¤úDUv‡ii 

mvnv‡h¨ †cÖvMÖvg iPbv K‡i| †cÖvMÖvwgs fvlv n‡”Q Kw¤úDUv‡ii gva¨‡g mgm¨v mgvav‡bi Rb¨ •Zwi 

†cÖvMÖv‡gi ms‡KZ ev †KvW| †cÖvMÖvgvi Kw¤úDUvi‡K w`‡q mgm¨v mgvavb Kivi Rb¨ †cÖvMÖv‡gi fvlv, 

†gwkb fvlv, A¨v‡m¤ŵj fvlv, D”P¯Í‡ii fvlv, Abyev`K †cÖvMÖvg, †cÖvMÖv‡gi msMVb, †cÖvMÖvg •Zwii 

avcmg~n, A¨vjMwi`g, †d¬vPvU© I †cÖvMÖvg wWRvBb g‡Wj BZ¨vw` m¤ú‡K© Rvbv cÖ‡qvRb| wm GKwU 

RbwcÖq Kw¤úDUvi †cÖvMÖvwgs fvlv| 1970 mv‡j Av‡gwiKvi †ej j¨ve‡iUwi‡Z †Wwbm wiwP wm fvlvi 

D™¢veb K‡ib| wm †cÖvMÖvwgs fvlv Rvbvi Rb¨ Gi cÖv_wgK aviYv, •ewkó¨, †cÖvMÖvg K¤úvBwjs, 

†cÖvMÖv‡gi MVb, †WUv UvBc, ivwkgvjv, Kx IqvW©, BbcyU-AvDUcyU †÷U‡g›U, KwÛkbvj †÷U‡g›U, jyc 

†÷U‡g›U, A¨v‡i I dvskb m¤ú‡K© Ávb jvf Kiv cÖ‡qvRb|  

  

 

 

 

 

 

 

 

 
 

G Aa¨vq cvV †k‡l wkÿv_©xiv− 

•  †cÖvMÖv‡gi aviYv e¨vL¨v Ki‡Z cvi‡e| 

• wewfbœ Í̄‡ii †cÖvMÖvwgs fvlv eY©bv Ki‡Z cvi‡e| 

•  Abyev`K †cÖvMÖvg eY©bv Ki‡Z cvi‡e|  

• †cÖvMÖv‡gi msMVb cÖ`k©b Ki‡Z cvi‡e| 

•  †cÖvMÖvg •Zwii avcmg~n e¨vL¨v Ki‡Z cvi‡e|  

• †cÖvMÖvg A¨vjMwi`g I †d¬vPvU© cÖ ‧̄Z Ki‡Z cvi‡e|  

•  †cÖvMÖvg wWRvBb g‡Wj eY©bv Ki‡Z cvi‡e|  

• ÔwmÕ †cÖvMÖvwgs fvlv e¨envi K‡i †cÖvMÖvg cÖ¯‧Z Ki‡Z cvi‡e| 
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5.1   †cÖvMÖv‡gi aviYv (Concept of Program) 
c„w_exi †KvwU †KvwU gvbyl A‡bK iK‡gi fvlv e¨envi K‡i _v‡K| Kw¤úDUvi GZ me fvlvi GKwUI 

†ev‡S bv| Kw¤úDUvi‡K Zvi wbR¯̂ †evaMg¨ fvlvq wb‡`©k cÖ`vb Ki‡Z nq| †Kv‡bv mgm¨v mgvav‡bi 

Rb¨ Kw¤úDUv‡ii fvlvq avivevwnKfv‡e wjwLZ KZK¸‡jv KgvÛ ev wb‡`©‡ki mgwó‡K †cÖvMÖvg ejv 

nq| Avi †cÖvMÖv‡gi fvlv ej‡Z Avgiv eywS wKQz wb‡`©kvewj hv Kw¤úDUvi‡K wbqš¿Y Ki‡e Ges 

Kw¤úDUvi Kx ai‡bi KvR Ki‡e, †Kv_vq †WUvmg~n ivL‡e, djvdj Kx n‡e cÖf„wZ wba©viY K‡i|  

Kw¤úDUvi GKwU AZ¨vaywbK B‡jKUªwbK hš¿| Kw¤úDUvi gvby‡li g‡Zv eY©, msL¨v, wPý Gme wKQz eyS‡Z 

cv‡i bv| Kw¤úDUv‡ii fvlv ïay Kw¤úDUviB ey‡S| Kw¤úDUv‡ii fvlv Ávb AZ¨šÍ mxwgZ| cÖK…Zc‡ÿ 

Ônu¨vÕ ev ÔbvÕ Qvov Avi wKQzB †ev‡S bv G hš¿wU| B‡jKUªwbK ms‡K‡Zi Dci wfwË K‡i •Zwi Kiv n‡q‡Q 

Kw¤úDUv‡ii fvlv| G fvlv‡K evBbvwi c×wZi 0 Ges 1 Øviv cÖKvk Kiv hvq| Kw¤úDUvi †Kej 

B‡jKUªwbK ms‡KZ A_©vr mvwK©‡U we ỳ¨r Av‡Q wK †bB Zv †ev‡S| evBbvwi 1 Øviv we ỳ¨r Av‡Q (ON)  Ges 

0 Øviv we ỳ¨r †bB (OFF) Gi Dci wfwË K‡iB Kw¤úDUv‡ii fvlv •Zwi Kiv n‡q‡Q|  

†cÖvMÖv‡gi fvlv (Programming Language) 

Kw¤úDUvi‡K wb‡`©k cÖ`vb Kivi Rb¨ kã, eY©, ms‡KZ Ges G¸‡jv web¨v‡mi wbqg cÖ‡qvRb nq| 

Kw¤úDUvi‡K Av‡`k-wb‡`©k cÖ`v‡bi Rb¨ Kw¤úDUvi eyS‡Z cv‡i Ggb wKQz ms‡KZ Ges KwZcq wbqg 

Kvbyb e¨envi K‡i †cÖvMÖvg •Zwi Kiv nq| †cÖvMÖvg •Zwii Rb¨ e¨eüZ Gme wbqg Kvbyb I 

ms‡KZ¸‡jv‡K GK‡Î †cÖvMÖv‡gi fvlv e‡j| Kw¤úDUv‡ii wb‡`©k cÖ`vb‡hvM¨ †cÖvMÖv‡gi fvlv mywbw`©ó 

Ges wbfy©j bv n‡j Kw¤úDUvi †Kv‡bv KvR K‡i bv| Kw¤úDUv‡ii GKwU wbR¯̂ fvlv Av‡Q| GwU 

Bs‡iwR, evsjv, Aviwe, D ỳ©, wnw›` BZ¨vw` †Kv‡bv fvlvB †ev‡S bv| ïay Zvi wb‡Ri fvlvq †cÖvMÖvg 

wjL‡jB †m eyS‡Z cv‡i, Ab¨_vq cv‡i bv| Kw¤úDUvi †cÖvMÖvg iPbvi A‡bK¸‡jv fvlv Av‡Q|  

 

5.2   wewfbœ ¯Í‡ii †cÖvMÖv‡gi fvlv  

Kw¤úDUvi †cÖvMÖv‡gi Rb¨ A‡bK iKg K…wÎg fvlvi D™¢e n‡q‡Q| 1945 mvj †_‡K ïiæ K‡i G ch©šÍ 

K‡qKkZ †cÖvMÖvwgs j¨v½y‡qR ev fvlv Avwe®‥„Z n‡q‡Q| Gme fvlv‡K •ewkó¨ Abyhvqx cuvPwU Í̄i ev 

cÖR‡b¥ fvM Kiv hvq| h_v− 

 •   cÖ_g cÖRb¥ ev dv÷© †Rbv‡ikb fvlv (1945): †gwkb fvlv (Machine Language)  

 •   wØZxq cÖRb¥ ev †m‡KÛ †Rbv‡ikb fvlv (1950):  A v̈‡m¤̂wj fvlv (Assembly Language) 

 •   Z…Zxq cÖRb¥ ev _vW© †Rbv‡ikb fvlv (1960): D”PZi (High Level Language) 

 •  PZz_© cÖRb¥ ev †dv_© †Rbv‡ikb fvlv (1970): AwZ D”PZi (Very High Level Language) 

 •   cÂg cÖRb¥ ev wdd&_ †Rbv‡ikb fvlv (1980): ¯̂vfvweK ev b¨vPvivj (Natural) fvlv| 
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†cÖvMÖvg iPbvi •ewk‡ó¨i wfwË‡Z †cÖvMÖv‡gi fvlvmg~n‡K cÖavb ỳfv‡M fvM Kiv nq|  

h_v: wbgœ¯Í‡ii fvlv (Low Level Language) Ges D”P Í̄‡ii fvlv (High Level Language)| 

Kw¤úDUvi ev Abyiƒc hš¿¸‡jv mivmwi eyS‡Z cv‡i Giƒc fvlv‡K wbgœ Í̄‡ii 

fvlv ejv nq|  

wbgœ Í̄‡ii fvlv Avevi `ycÖKvi| h_v: †gwk‡bi ev h‡š¿i fvlv 

(Machine Language) Ges A¨v‡m¤ŵj fvlv (Assembly 
Language)| cv‡k Gme fvlvi Ae¯ vb †`Lv‡bv n‡q‡Q|  †gwkb fvlv 

I A¨v‡m¤ŵj fvlv‡K †jv-†j‡fj fvlv e‡j| KviY G¸‡jv 

Kw¤úDUv‡ii fvlvi (0 ev 1) KvQvKvwQ| Ab¨w`‡K nvB †j‡fj ev 

D”PZi fvlv gvby‡li fvlvi KvQvKvwQ, †hgb−Bs‡iwR| D‡jøL¨ †h 

wbe©v‡ni Rb¨ †cÖvMÖvg‡K †gwk‡bi fvlvq iƒcvšÍi Ki‡Z nq|                                                                              

5.3   cÖ_g cÖRb¥ ev dv÷ †Rbv‡ikb fvlv (1945) 

hvwš¿K fvlv ev †gwkb fvlv (Machine Language): Kw¤úDUv‡ii mivmwi †evaMg¨ fvlv‡K †gwkb 

fvlv ev wbgœ Í̄‡ii fvlv e‡j| hvwš¿K fvlvi mnR A_© n‡”Q h‡š¿i wbR¯̂ fvlv A_ev †n·vc×wZ e¨envi K‡i 

mewKQz †jLv nq| myZivs 1 I 0 G ỳwU A¼ e¨envi K‡i wb‡ ©̀k mvwR‡q †cÖvMÖvg †jLvi c×wZ‡K †gwk‡bi 

fvlvq †cÖvMÖvg e‡j| †gwkb fvlvq wjwLZ †cÖvMÖvg‡K Ae‡R± (Object) †cÖvMÖvg e‡j| †gwkb fvlv e¨wZZ 

Ab¨ †h‡Kv‡bv fvlvq wjwLZ †cÖvMÖvg‡K e‡j Source (Drm) †cÖvMÖvg| Kw¤úDUvi ïaygvÎ †gwkb fvlvB eyS‡Z 

cv‡i| Ab¨ †Kv‡bv fvlvq †cÖvMÖvg iPbv Ki‡j Kw¤úDUvi Kvh©-wbe©v‡ni Av‡M Dchy³ Abyev`‡Ki mvnv‡h¨ 

Zv‡K †gwkb fvlvq iƒcvšÍi K‡i| †gwkb fvlvq (0 ev 1) †cÖvMÖvg wjLv AZ¨šÍ RwUj I kªgmva¨ 

e¨vcvi| †gwkb fvlvq cÖwZwU wb‡ ©̀‡ki ỳwU Ask _v‡K| h_v:  
 1|   Ac‡KvW (Opcode)  
 2|   Acv‡iÛ (Operand)  
1|  Ac‡KvW (Opcode): Ac‡KvW Gi c~Y©iƒc n‡jv Acv‡ikb †KvW (Operation Code)| Gi mvnv‡h¨ 

Kw¤úDUvi wK ai‡bi KvR Ki‡e Zv eySv‡bv nq| †hgb- ADD I DIV w`‡q h_vµ‡g †hvM I fvM 

Kiv‡K eySvq|  

2|  Acv‡iÛ (Operand): Acv‡iÛ Kw¤úDUvi‡K wK Acv‡ikb n‡e Zv wb‡`©k K‡i| mvaviYfv‡e 

Acv‡iÛ Acv‡iU Kiv n‡e Ggb †WUv A¨v‡Wªm w`‡q _v‡K|   

†gwkb fvlvq †hme wb‡`©k †`Iqv nq Zv‡`i Pvifv‡M fvM Kiv hvq| †hgb−    

 1.  MvwYwZK (Arithmetic)      A_©vr †hvM, we‡qvM, ¸Y, fvM|  

 2.  wbqš¿Y (Control)           A_©vr †jvW (Lode),  †÷vi (Store) I Rv¤ú (Jump)  
  3.  BbcyU-AvDUcyU(Input-Output)    A_©vr co (Read)  I †jLv (Write)  
  4.  cÖZ¨ÿ e¨envi (Direct use)  A_©vr ïiæ Kiv (Start)  Ges †kl Kiv (End)  

cÂg cÖRb¥ ev b¨vPvivj 

 
PZz_© cÖR‡b¥I fvlv 

D”P¯—‡ii fvlv  

A¨v‡mgwej fvlv  

 †gwk‡bi fvlv  
wPÎ: †cÖvMÖv‡gi fvlvi 

¯—i| 
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†gwkb fvlvi myweav − 

1. G fvlvi mvnv‡h¨ AwZ mswÿß AvKv‡i †cÖvMÖvg †jLv hvq|  

2. G fvlv wmwcBD mivmwi eySv‡Z cv‡i e‡j Ab¨ fvlvi Zzjbvq Kg mgq jv‡M|  

3. †cÖvMÖvg wbe©v‡n Kg mgq jv‡M| 

4. G fvlvq †cÖvMÖvg wbe©v‡n †ewk †ggwii cÖ‡qvRb nq bv|  

†gwkb fvlvi Amyweav− 

1. G fvlvq †cÖvMÖvg •Zwi Kiv AZ¨šÍ RwUj Ges kªgmva¨| 

2. G fvlvq †cÖvMÖvg wjL‡Z n‡j A‡bK mg‡qi cÖ‡qvRb nq|  

3. G fvlvq fyj mbv³ Kiv  I wWevwMs Kiv †ek Kómva¨|  

4. G fvlvq GK Kw¤úDUv‡ii Rb¨ wjwLZ †cÖvMÖvg Ab¨ Kw¤úDUv‡i Pvjv‡bv hvq bv|  

5. G fvlvq †cÖvMÖvg †jLvi Rb¨ Kw¤úDUv‡ii Af¨šÍixY msMV‡bi aviYv _vKv GKvšÍ cÖ‡qvRb|  
 

5.4   wØZxq cÖRb¥ ev †m‡KÛ †Rbv‡ikb fvlv (1950) 

A¨v‡m¤ŵj fvlv (Assembly Language)  
wewfbœ ai‡bi ms‡KZ ev †b‡gvwbK †KvW e¨envi K‡i †h †cÖvMÖvg iPbv Kiv nq, Zv‡K A¨v‡m¤ŵj fvlv 

e‡j| A¨v‡m¤ŵj fvlvi cÖPjb ïiæ nq 1950 mvj †_‡K| wØZxq cÖR‡b¥i Kw¤úDUv‡i G fvlvi e¨vcK 

cÖPjb ïiæ nq| G A¨v‡m¤ŵj fvlv‡K †gwk‡bi fvlvq iƒcvšÍwiZ Kivi Rb¨ GK ai‡bi UªvÝ‡jUi 

e¨envi Kiv nq hvi bvg A¨v‡m¤ĵvi| G fvlv wewfbœ ms‡K‡Zi mgš^‡q †jLv n‡q _v‡K| GRb¨ G 

fvlv‡K mvs‡KwZK fvlvI ejv nq| KviY A¨v‡m¤ŵj fvlvi †ÿ‡Î wb‡`©k I †WUvi A¨v‡Wªm evBbvwi ev 

†n·v msL¨vi mvnv‡h¨ bv w`‡q ms‡K‡Zi mvnv‡h¨ †`qv nq| G ms‡KZ‡K e‡j mvs‡KwZK †KvW 

(Symbolic Code) ev †b‡gvwbK (Nemonic)| A_©vr †h ms‡K‡Zi mvnv‡h¨ †Kv‡bv eo msL¨v ev 

K_v‡K g‡b ivLvi myweav nq| †hgb-A¨vwKDgy‡jU‡i ivLv, †b‡gvwbK (LDA)| †gwk‡bi fvlvi g‡Zv 

evBbvwi msL¨v mivmwi e¨envi bv K‡i eis KZK¸‡jv we‡Ui mgwó‡K K‡qKwU Bs‡iwR e‡Y©i mvnv‡h¨ 

we‡kl †Kv‡W cÖKvk K‡i Kw¤úDUvi‡K †evSv‡bv nq| G †KvW¸‡jv‡K A¨v‡m¤ŵj †KvW ev A¨v‡m¤ŵj 

fvlv ejv nq| †hgb- †hvM Kivi Rb¨  Kw¤úDUvi‡K wb‡`©k †`qvi Rb¨ ADD  Ges  we‡qvM Kivi 

Rb¨ SUB  BZ¨vw` e¨envi Kiv nq|  
 

A¨v‡m¤ŵj fvlvi cÖwZwU wb‡`©‡k PviwU Ask _v‡K−  

 1.  †j‡ej (Lebel)  
 2.  Ac‡KvW (Opcode) 
 3.  Acv‡iÛ (Operand) 
 4.  gšÍe¨ (Comment)  
 

†j‡ej (Lebel)  
†j‡e‡j G wdì w`‡q mvs‡KwZK A¨v‡Wªm‡K eySv‡bv nq| †hgb−Rv‡¤úi mgq cieZ©x wb‡`©‡ki wVKvbv 

†j‡e‡j †`Iqv nq, Z‡e †j‡ej me mgq bvI _vK‡Z cv‡i| †j‡e‡ji GK n‡Z `ywU 

A¨vjdvwbD‡gwiK eY© _v‡K, G e‡Y©i g‡a¨ †Kv‡bv duvK _v‡K bv| wb‡`©k †b‡gvwbK (†hgb LDA) I 

†iwR÷v‡ii bvg †j‡ej wn‡m‡e e¨envi Kiv hvq bv| †j‡e‡ji ïiæ‡Z Aek¨B Aÿi _vK‡Z nq|  

†j‡ej Ac‡KvW Acv‡iÛ K‡g›U 
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Ac‡KvW (Opcode) 

G‡Z wb‡ ©̀k †b‡gvwbK _v‡K| Avc‡KvW ev Acv‡ikb †KvW w`‡q eySv‡bv nq wK Acv‡ikb ev KvR Ki‡Z 

n‡e| †hgb- Sum Ges Sub Avc‡KvW w`‡q h_vµ‡g †hvM Ges we‡qv‡Mi KvR eySv‡bv nq|  

wb‡`©k 

†b‡gvwbK 

D”PviY I c~Y©iƒc e¨vL¨v 

LDA 
Load Accumulator  

†jvW A¨vwKDgy‡jUi  

cÖavb †ggwii †Kv‡bv wbw`©ó Ae¯ v‡bi msL¨v A¨vwKDgy‡jU‡i 

ivLvi wb‡ ©̀k †`Iqv nq|  

ADD 
ADD A¨vW  ADD  w`‡q `ywU Acv‡iÛ-Gi g‡a¨ †hvM Kivi wb‡`©k 

eySv‡bv nq|  

CLR CLEAR  wK¬qvi  A¨vwKDgy‡jUi Lvwj Kivi KgvÛ|  

STA Store Accumulator    Gi A_© n‡jv A¨vwKDgy‡jU‡i †WUv msiÿY Ki‡Z n‡e|  

SUB SUBtract we‡qvM  SUB  ẁ ‡q ỳwU Acv‡iÛ-Gi g‡a¨ we‡qvM Kivi wb‡ ©̀k eySv‡bv nq|  

MUL MULtiply ¸Y  MUL w`‡q ỳwU Acv‡iÛ Gi g‡a¨ ¸Y Kivi wb‡ ©̀k eySv‡bv nq|  

DIV DIVide fvM  DIV w`‡q ỳwU Acv‡iÛ Gi g‡a¨ fvM Kivi wb‡ ©̀k eySv‡bv nq|  

OR OR Ai  OR w`‡q ỳwU Acv‡iÛ Gi g‡a¨ jwRK¨vj Ai Acv‡ikb eySvq|  

JMU JUMP Rv¤ú wbtkZ© fv‡e †cÖvMÖv‡gi wbw ©̀ó ¯ v‡b hvIqvi wb‡ ©̀k|  

INP INPUT BbcyU †WUv ev wb‡`©k MÖnY K‡i †ggwii wbw ©̀ó ¯ v‡b ivLv|  

OUT OUTPUT AvDUcyU †ggwii †Kv‡bv wbw ©̀ó welq‡K AvDUcy‡U cvVv‡bvi wb‡ ©̀k|  

STP STOP _vg †cÖvMÖvg‡K _vgv‡bvi wb‡ ©̀k|  

Acv‡iÛ (Operand):  

 Ac‡KvW hvi Dci KvR K‡i Zv‡K Acv‡iÛ e‡j| Acv‡i‡Ûi Ae  ̄v‡bi wVKvbv eySv‡bvi Rb¨ GLv‡b 

mvaviYZ A v̈jdvwbD‡gwiK eY© e¨envi Kiv nq| †hgb:  A,  B,  A1,  B1,  AM,  XY BZ v̈w`|  
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gšÍe¨ (Comment):  

K‡g›U ev gšÍe¨ wb‡ ©̀‡ki †Kv‡bv Ask bq| gšÍe¨ Avm‡j cÖ‡Z¨K wb‡ ©̀‡ki e¨vL¨v hv‡Z fwel¨‡Z †cÖvMÖvgvi 

ev Ab¨ †KD †cÖvMÖv‡gi mwVK A_© mn‡R eyS‡Z cv‡i| †cÖvMÖv‡gi wb‡Ri myweavi Rb¨ e¨eüZ nq| 

Acv‡iÛ wd‡ìi ci †Kvjb (t) ev †mwg‡Kvjb (;) w`‡q gšÍe¨ †jLv hvq|  

D`vniY: A I B †hvM K‡i C Ae¯ v‡b ivL| GLv‡b A ev B Gi Ae¯ v‡bi A¨v‡Wªm‡KI h_vµ‡g A 
ev B ejv nq| wb‡P A I B †hvM K‡i C Ae  ̄v‡b ivLvi Rb¨ A¨v‡m¤^wj fvlvi †cÖvMÖvg †`Iqv n‡jv|  

CLR A¨vwKDgy‡jUi Lvwj Ki|  

INP: A A msL¨vwU‡K BbcyU †_‡K cÖavb †ggwi A Ae  ̄v‡b ivL|  

INP: B B msL¨vwU‡K BbcyU †_‡K cÖavb †ggwi B Ae  ̄v‡b ivL|  

LDA: A A¨vwKDgy‡jU‡i A  ivL|  

ADD: B B  †K A¨vwKDgy‡jU‡ii msL¨vi mv‡_ †hvM K‡i †hvMdj A¨vwKDgy‡jUi ivL|  

STA : C A¨vwKDgy‡jU‡ii msL¨v C Ae  ̄v‡b ivL|  

OUT : C  djvdj C Pj‡Ki gva¨‡g cÖ`k©b Ki|  

STP _vg|  

 

A¨v‡m¤ŵj fvlvq wjwLZ †cÖvMÖvg Kw¤úDUvi mivmwi eyS‡Z cv‡i bv| GRb¨ G RvZxq †cÖvMÖvg‡K †gwkb 

fvlvq iƒcvšÍi Ki‡Z nq| G iƒcvšÍ‡ii Kv‡R we‡kl †cÖvMÖvg e¨envi Kiv nq| †h †cÖvMÖv‡gi mvnv‡h¨ 

A¨v‡m¤ŵj fvlvi †cÖvMÖvg‡K †gwkb fvlvq iƒcvšÍi Kiv nq Zv‡K A¨v‡m¤ĵvi e‡j| wb‡gœi wP‡Î 

A¨v‡m¤ŵj fvlvq †cÖvMÖvg wbe©vn cÖwµqv †`Lv‡bv n‡jv−  

 

 

A¨v‡m¤ŵj fvlvi myweav− 

 1. A¨v‡m¤ŵj fvlvq †cÖvMÖvg iPbv Kiv hvwš¿K fvlvi Zzjbvq A‡bK mnR|  

 2. †cÖvMÖvg iPbv Ki‡Z Kg mgq jv‡M|  

 3. †cÖvMÖvg cwieZ©b Kiv mnR|  

 4. †gwk‡bi fvlvi Zzjbvq wWevwMs mnRZi| 

A¨v‡m¤ŵj fvlvi Amyweav− 

 1. †cÖvMÖvg iPbvi mgq †cÖvMÖvgvi‡K †gwkb m¤ú‡K© aviYv _vK‡Z nq|  

 2. GK ai‡bi †gwk‡bi Rb¨ wjwLZ †cÖvMÖvg Ab¨ ai‡bi †gwk‡b e¨envi Kiv hvq bv|   

 3. GwU hš¿ wbf©i fvlv|  

 4. Abyev`K †cÖvMÖv‡gi cÖ‡qvRb nq|  

A¨v‡mšŵj fvlvq †cÖvMÖvg fvlv A¨v‡mš^jvi Ae‡R± †cÖvMÖvg 
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5.5   ga¨g Í̄‡ii fvlv (Mid-Level Language)  
 

Kw¤úDUv‡ii nvW©Iq¨vi wbqš¿Y I wm‡÷g †cÖvMÖvg iPbvi Rb¨ weU ch©v‡qi †cÖvMÖvwgs fvlv n‡”Q ga¨g Í̄‡ii 

fvlv| G fvlvq D”PZi fvlvi myweav cvIqv hvq Avevi wbgœ Í̄‡ii fvlvqI †cÖvMÖvg iPbv Kiv hvq| wm (C) G 

Í̄‡ii fvlv|   

5.6    Z…Zxq cÖRb¥ ev _vW© †Rbv‡ikb fvlv (1960) 

D”P Í̄‡ii ev nvB †j‡fj (High Level) fvlv 

†cÖvMÖvg iPbvi Rb¨ mn‡R †evaMg¨ mve©Rbxb fvlv‡K D”P¯Í‡ii fvlv ejv nq| D”P Í̄‡ii fvlvq 

Avgv‡`i cwiwPZ evK¨, eY© I msL¨v e¨envi K‡i †cÖvMÖvg iPbv Kiv nq| D”P Í̄‡ii fvlv A‡bKUv 

Bs‡iwR fvlvi g‡Zv| G fvlvq Lye `ªæZ Ges mn‡R †cÖvMÖvg †jLv hvq| D”P Í̄‡ii fvlvi me‡P‡q eo 

myweav n‡jv wjwLZ †cÖvMÖvg †h‡Kv‡bv Kw¤úDUv‡ii e¨envi Kiv hvq| A_©vr G fvlv hš¿ ev †gwkb wbf©i 

bq| †gwkb I A¨v‡m¤ŵj fvlvi cÖavb Amyweav n‡jv †h, GK ai‡bi Kw¤úDUv‡ii Rb¨ iwPZ †cÖvMÖvg 

Ab¨ ai‡bi Kw¤úDUv‡i e¨envi Kiv hvq bv| ZvQvov †jv-†j‡fj fvlvq (†gwkb I A¨v‡m¤^wj fvlv) 

†cÖvMÖvg wjLv KóKi I kªgmva¨ KvR| Kw¤úDUv‡ii c‡ÿ †jv-†j‡fj fvlv †evSv m¤¢e n‡jI gvby‡li 

c‡ÿ †jv-†j‡fj fvlv †evSv mnRmva¨ bq| G Amyweav †_‡K Ae¨vnwZi cÖ‡Póvi d‡j D”PZi fvlvi 

D™¢e nq| G  Í̄‡ii fvlvq wjwLZ †cÖvMÖvg wewfbœ ai‡bi †gwk‡b e¨envi Kiv m¤¢e| A_©vr G †cÖvMÖvg 

Kw¤úDUvi msMV‡bi wbqš¿‡Yi D‡×©, d‡j Gme fvlv‡K D”PZi fvlv ejv nq| D”P Í̄‡ii fvlv gvby‡li 

fvlvi (†hgb-Bs‡iwR fvlv) mv‡_ wgj †i‡L •Zwi Kiv n‡q‡Q| D”P Í̄‡ii fvlvi g‡a¨ cÖavb n‡jv 

C,C++, VISUAL BASIC, JAVA, ORACLE, ALGOL, FORTRAN BZ¨vw`|  

cÖ‡qv‡Mi wfwË‡Z D”P Í̄‡ii fvlv‡K mvaviYZ wbgœwjwLZ ỳfv‡M fvM Kiv hvq:  

1. mvaviY Kv‡Ri fvlv (General Purpose Language)  
2. we‡kl Kv‡Ri fvlv (Special Purpose Language)  

†hme fvlv me ai‡bi Kv‡Ri Dc‡hvMx K‡i •Zwi Kiv nq Zv mvaviY Kv‡Ri fvlv bv‡g cwiwPZ| 

†hgb- BASIC, PASCAL, C BZ¨vw`| Avi †hme fvlv we‡kl we‡kl Kv‡Ri Dc‡hvMx K‡i •Zwi 

Kiv nq Zv we‡kl Kv‡Ri fvlv bv‡g cwiwPZ| †hgb- COBOL, ALGOL, FORTRAN BZ¨vw`|  

D”P Í̄‡ii fvlvi myweav− 

1. D”P Í̄‡ii fvlvq wjwLZ †cÖvMÖvg †h‡Kv‡bv Kw¤úDUv‡i e¨envi Kiv hvq|  

2. †jv †j‡fj fvlvi †P‡q nvB †j‡fj fvlv †kLv †ewk mnR|  

3. †cÖvMÖvg iPbv mnR I hyw³wbf©i|  

4. nvB †j‡fj fvlvq ¯̂vfvweK fvlvi A‡bK kã e¨envi Kiv hvq|  

5. †cÖvMÖvg †jLvi mgq Kw¤úDUv‡ii Af¨šÍixY MVb m¤ú‡K© aviYvi cÖ‡qvRb †bB|  

6. G fvlvq †jLv †cÖvMÖvg mn‡R cwieZ©b ev fyj ms‡kvab Kiv hvq|  w
w
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D”P Í̄‡ii fvlvi Amyweav−  

1. D”P Í̄‡ii fvlvi †cÖvMÖvg mivmwi Kw¤úDUvi eyS‡Z cv‡i bv|  

2. G fvlvq wjwLZ †cÖvMÖvg Kw¤úDUv‡i Pvjv‡Z n‡j Abyev`K †cÖvMÖv‡gi cÖ‡qvRb nq|  

3. †cÖvMÖvg ivb Ki‡Z AwaK †ggwii cÖ‡qvRb nq|  

4. †cÖvMÖvg ivb Ki‡Z †ewk mgq cÖ‡qvRb nq|  

D”P Í̄‡ii fvlvi e¨envi− 

1. e„nr †WUv cÖ‡mwms Gi Kv‡R e¨eüZ †cÖvMÖvg •Zwi Ki‡Z|  

2. †hme †ÿ‡Î cÖPzi †ggwii cÖ‡qvRb †mme †ÿ‡Îi mdUIq¨vi •Zwii Kv‡R|  

3. RwUj MvwYwZK wnmve- wbKv‡m mdUIq¨vi •Zwii Kv‡R|  

4. G¨vwcø‡Kkb c¨v‡KR mdUIq¨vi •Zwii Kv‡R|  

5. wewfbœ ai‡bi A‡Uv‡gwUK cÖ‡mm K‡›Uªv‡ji Kv‡R|  

 

D”P Í̄‡ii fvlvi cwiwPwZ  
Description of High Level Language 
 

wm (C):  
 

wm bvgUv G‡m‡Q gvwU©b wiPvW©m (Martin Richards) Gi D™¢vweZ wewmwcGj (BCPL-Basic 

Combined Programming Language) fvlv †_‡K hv cÖv_wgKfv‡e K¨vgweªR BDwbf©vwmwU wimvm© 

Awi‡q‡›UW Kv‡R e¨eüZ nq| 

Av‡gwiKvi †ej j¨ve‡iUwii †Wwbm wiwP 1970 mv‡j G fvlvi D™¢veb K‡ib| fvlvwUi bvg ‘C’ ivLv 

n‡q‡Q KviY, B bv‡gi Aci GKwU fvlv Av‡MB •Zwi n‡q‡Q| wgW †j‡fj ev gva¨g ¯Íi fvlv wnmv‡e 

wm AZ¨šÍ RbwcÖq| wm w`‡q D”P¯Í‡ii fvlvq myweav cvIqv hvq| wm w`‡q mn‡R D”P¯Í‡ii Ges 

wbgœ Í̄‡ii fvlvi g‡a¨ mgš^q mvab Kiv hvq| wm †K ÷ªvKPvW© ev †cÖvwmwWDi Awi‡q‡›UW fvlv ejv 

nq| KviY wmÕ‡Z g~j mgm¨v‡K KZK¸‡jv †QvU †QvU As‡k wef³ K‡i cÖwZwU As‡ki Rb¨ 

Avjv`vfv‡e †fwi‡qej, ÷ªvKPvi, dvskb BZ¨vw` eY©bv Kiv hvq Ges cÖ‡qvR‡b if, while, for, goto 

BZ¨vw` K‡›Uªvj †÷U‡g‡›Ui gva¨‡g wewfbœ As‡ki g‡a¨ mgš^q mvab Kiv hvq, wKsev †Kv‡bv dvskb ev 

÷ªvKPvi cybte¨envi Kiv hvq| C fvlv‡K Kw¤úDUvi fvlvi RbK ejv n‡q _v‡K| G fvlviI A‡bK 

ms¯‥iY i‡q‡Q| †hgb-C, C++, ANSI C, Visual C, Turbo C cÖf„wZ| eZ©gvb Kv‡ji AwaKvsk 

c¨v‡KR †cÖvMÖvgB G fvlvi gva¨‡g •Zwi Kiv n‡”Q| †h‡Kv‡bv md&UIq¨vi Dbœq‡bi †ÿ‡Î G fvlv 

e¨envi Kiv †h‡Z cv‡i|  
w
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GK ev GKvwaK dvskb wb‡q wm †cÖvMÖvg MwVZ| Z‡e wm †cÖvMÖv‡g main () bv‡gi GKwU BDRvi 

wWdvBÛ dvskb Aek¨B _vK‡Z nq| main () dvskb Ab¨vb¨ jvB‡eªwi Ges BDRvi wWdvBÛ dvskb 

Kj K‡i| K¤úvBj Ges wbe©v‡ni mgq wm †cÖvMÖvg main () dvskb †_‡K ïiæ K‡i| 

wm++ (C++)  
 

wm ++ GKwU eûj e¨eüZ Ae‡R± Awi‡q›UW †cÖvMÖvg fvlv| 1980 mv‡j hy³iv‡óªi GwU GÛ wU †ej 

j¨ve‡iUwi‡Z Rb© ÷ªvDmUªc (Bjarne Stroustrop) wmgyjv 67 Gi K¬vm Ges wm †cÖvMÖvwgs c×wZi 

mgš^‡q Ae‡R± Awi‡q‡›UW †cÖvMÖvwgs Gi •ewkó¨ m¤úbœ GKwU bZzb fvlv D™¢veb K‡ib| wZwb G 

fvlvq bvg †`b Ôwm DB_ K¬vmÕ| cieZ©x‡Z bZzb wKQz •ewkó¨ †hvM K‡i 1983 mv‡j Gi bvgKiY Kiv 

nq wm++| wm++ †hgb wm Gi †cÖvwmwWDi †cÖvMÖvwgs Gi myweav cÖ`vb K‡i †Zgwb Ae‡R± Awi‡q‡›UW 

†cÖvMÖvwgs c×wZ Aby‡gv`b  K‡i| GRb¨ wm++ †K nvBweªW †cÖvMÖvg fvlv e‡j| 
 

wm++ Gi bv‡gi mv‡_ wm Gi Bbwµ‡g›Uvj Acv‡iUi (++) hy³, ZvB mvaviYfv‡e wm++ †K wm Gi 

ewa©Z ms¯‥iY ejv nq| Avevi wm++ †K wm Gi mycvi‡mU ejv nq| KviY wm Gi cÖvq me •ewkó¨ 

wm++ G we`¨gvb| 

wm †cÖvMÖv‡gi g‡Zv cÖwZwU wm++ †cÖvMÖvg GK ev GKvwaK dvsk‡bi mgwói Ges cÖwZwU wm++ 

†cÖvMÖv‡g main () bv‡g GKwU BDRvi wWdvBÛ dvskb Aek¨B _v‡K| †h‡Kv‡bv wm++ †cÖvMÖvg 

wbe©v‡ni mgq Zv main () †_‡KB ïiæ nq| main () dvskb Ab¨vb¨ jvB‡eªwi Ges BDRvi 

wWdvBÛ dvskb e¨envi K‡i| 

wfRyq¨vj †ewmK  

 

wek¦weL¨vZ gvB‡µvmd&U †Kv¤úvwb KZ©„K cÖYxZ GUI (Graphical User Interface) cwi‡e‡ki Rb¨ 

•Zwi †ewmK j¨vs¸‡q‡Ri AvaywbK ms¯‥iY n‡jv wfRyq¨vj †ewmK| mnR j¨vs¸‡qR, AmvaviY wWevwMs 

myweav Ges GKwUf G· jvB‡eªwi e¨env‡ii Ab¨vb¨ my‡hvM wfRyq¨vj †ewmK‡K Lye Aí mg‡qi g‡a¨ 

wecyj L¨vwZ G‡b w`‡q‡Q| DB‡ÛvR †cÖvMÖvwgs j¨vs¸‡qR wnmv‡e GwU eZ©gv‡b RbwcÖqZvi kx‡l© Ae  ̄vb 

Ki‡Q| cÖ_g †_‡K K‡qKwU fvm©b AwZµg K‡i wfRy¨qvj †ewmK 4, 5 Gici G‡m‡Q wfRyq¨vj †ewmK 

6| wfRyq¨vj †ewmK 5 Gi wZbwU GwWkb i‡q‡Q:  
 

 

 i.   Learning Edition      ii.  Professional Edition     iii.  Enterprise Edition. 
 

wfRyq¨vj †ewmK wkLvi Rb¨ †h welq¸‡jv Rvbv cÖ‡qvRb| †hgb- cÖ‡R± (Project), dg© (Form) gwWDj 

(Module), Ae‡R± (Object), †cÖvcvwU©R (Properties) †gW_ (Method) I B‡f›U (Event)| 
  

Rvfv (Java)  
1995 mv‡j hy³iv‡óªi mvb gvB‡µvwm‡÷g †Kv¤úvwb‡Z (Sun Microsystem) GK`j we‡kl‡Ái 

mw¤§wjZ cÖ‡Póvq cÖPwjZ †cÖvMÖvg fvlv¸‡jv wWw½‡q bZzb PgK wb‡q Av‡m Rvfv †cÖvMÖvg fvlv| eZ©gvb 

B›Uvi‡bU I B-†gB‡ji hy‡M †bUIqvK© †cÖvMÖvg fvlv wn‡m‡e Rvfv fvlvi weKí †bB|  
w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



Z_¨ I †hvMv‡hvM cÖhyw³ 

 

 

 

160 

†iwWI, †Uwjwfkb, wfwmAvi cÖf„wZ B‡jKUªwbK hš¿vs‡k e¨env‡ii D‡Ï‡k¨ hy³iv‡óªi mvb 

gvB‡µvwm‡÷g 1990 mv‡j GKwU †cÖvMÖvg fvlv D™¢ve‡bi cwiKíbv †bq| †m j‡ÿ¨ wMÖb cÖ‡R± 

(Green Project) bv‡g GKwU we‡kl cÖK‡íi AvIZvq †Rgm Mmwjs (James Gosling) Gi †bZ…‡Z¡ 

GK`j we‡kl‡Ái †cÖwUªK wbDUb (Petric Naughton), wµm Iqv`© (Chris Warth), GWIqvW© d«v¼ 

(Ed. Frank) I gvBK †kwiWvb (Mike Sheridan) cÖgyL `xN© 18 gv‡mi mw¤§wZj M‡elYvi d‡j 

1991 mv‡ji †kl w`‡K IK (Oak) bv‡g GKwU bZzb †cÖvMÖvg fvlv D™¢vweZ nq| wMÖb cÖ‡R‡±i cÖavb 

†Rgm Mmwjs Gi Rvbvjvi av‡i GKwU IK MvQ wQj e‡jB nq‡Zv Gi Giƒc bvgKiY Kiv nq| 

Z‡e †mB mgq IK bv‡g AviI GKwU †cÖvMÖvg fvlv Pvjy _vKvq cieZ©x‡Z 1994 mv‡j w`‡K Gi bvg 

cwieZ©b K‡i Rvfv ivLv nq| cieZ©x‡Z Rvfv Dbœq‡b A‡b‡KB A‡bK Ae`vb iv‡Lb| Z‡e wMÖb 

cÖ‡R‡±i cÖavb †Rgm Mmwjs‡K Rvfvi RbK ejv nq|  

Rvfv fvlvq wm Ges wm ++ Gi weNœ m„wóKvix •ewkó¨vewj ev` w`‡q bZzb A‡bK •ewk‡ó¨i mgš^q NUvb 

nq, d‡j Rvfv mwZ¨Kvi A‡_© GKwU mnR-mvejxj, wek¦ Í̄ I mymnbxq †cÖvMÖvg fvlvq cwiYZ nq| 

Rvfv fvlvi cÖavb •ewkó¨ n‡jv cøvUdg© Awbf©ikxjZv|  

IivKj (Oracle)  
IivKj K‡c©v‡ikb eZ©gv‡b GKwU me©e„nr †WUv‡eBR †Kv¤úvwb| Avi IivKj †Kv¤úvwbi †WUv‡eBR 

†cÖvMÖvg IivKj GKwU me©vwaK kw³kvjx †WUv‡eBR †cÖvMÖvg wn‡m‡e c„w_exi me©Î e¨eüZ n‡”Q| 

IivKj G †Kv¤úvwbi GKwU †cÖvWv± †hLv‡b wi‡jkbvj †WUv‡eBR g¨v‡bR‡g›U wm‡÷g mv‡cvU© K‡i| 

IivKj K‡cv©‡ikb cÖ_g †Kv¤úvwb hviv evwYwR¨Kfv‡e GKwU wi‡qj wi‡jkbvj †WUv‡eBR †cÖvMÖvg 

evRv‡i †Q‡o‡Q| IivKj wm‡÷g †WUv‡eBR Kvi‡b‡ji m‡½ Kv‡b± Ki‡Z bb-cÖwmwWDivj 

GmwKDGj ev ÷ªvKPviW †Kv‡qwi j¨vs¸‡qR e¨envi Ki‡Q| IivKj eZ©gv‡b we‡k¦ †bUIqvK© †emW 

†WUv‡eBR †cÖvMÖvg wn‡m‡e MÖnY‡hvM¨Zv AR©b Ki‡Z mÿg n‡q‡Q| d‡j †WUv‡eBR †cÖvMÖvg wn‡m‡e 

IivKj ¸iæZ¡c~Y© f~wgKv ivL‡Q| IivK‡ji cÖvkmwbK e¨e  ̄v AZ¨šÍ gReyZ| ZvQvov Gi wmwKDwiwU 

wm‡÷g LyeB kw³kvjx| eZ©gv‡b IivKj †WUv‡eBR †W‡fjcviM‡Yi wbKU GKwU Av`k© †WUv‡eBR 

†cÖvMÖvg wn‡m‡e we‡ewPZ| 

IivKj GKwU RDBMS ev wi‡jkbvj †WUv‡eBR †cÖvMÖvg| we‡k¦ wi‡jkbvj †WUv‡eBR GLb ÷¨vÛvW 

n‡q `uvwo‡q‡Q| RDBMS †WUv‡eBR †cÖvMÖv‡gi GKwU ¸iæZ¡c~Y© avc| W. B.Gd.KW RDBMS 12wU 

Rule  •Zwi K‡i‡Qb Zvi my`xN© M‡elYvi djkÖæwZ wn‡m‡e| GLb ch©šÍ IivKj †WUv‡eBR †cÖvMÖv‡g 

RDBMS Gi me©vwaK iæjm& cÖ‡qvM Kiv hvq| RDBMS  Gi g~j welqe¯Íy n‡”Q †WUv‡eB‡Ri mKj 

†WUvmgwó G‡K Ac‡ii mwnZ ci¯úi m¤úK©hy³| 
 

A¨vjMj (ALGOL)  
 

ALGOL k‡ãi A_© n‡”Q ALGOrithmic Language| 1958 mv‡j mve©Rbxb fvlv wn‡m‡e me Kw¤úDUv‡i 

e¨envi †hvM¨fv‡e •eÁvwbK I cÖ‡K․kwjK mgm v̈ mgvav‡bi Rb¨ G fvlvi D™¢e nq| BD‡iv‡ci evB‡i Gi 

RbwcÖqZv jvf K‡iwb| Z‡e cieZ©xKv‡j D™¢vweZ fvlvmg~‡n G fvlvi ¸iæZ¡c~Y© cÖfve jÿ¨ Kiv hvq|  
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diUªvb (Fortran)  
FORTRAN k‡ãi A_© n‡”Q Formula Translation. 1957 mv‡j weÁvb I cÖ‡K․kj †ÿÎmg~n dg~©jvi 

MvwYwZK we‡køl‡Yi gva¨‡g mgm v̈ mgvav‡bi Rb¨ AvBweGg †Kv¤úvwb KZ©„K G D”P Í̄‡ii fvlvi D™¢veb nq| 

cieZ©x‡Z 1977 mvj ch©šÍ G fvlvi †ek KqwU ms ‥̄iY †ei Kiv nq| †hgb- FORTRAN II, FORTRAN 
IV, FORTRAN 77 BZ v̈ẁ |  
 

cvB_b (Python) : cvB_b GKwU mvaviY D‡Ïk¨ e¨vL¨v, B›Uv‡iw±f, Ae‡R± Iwi‡q‡›UW Ges 

D”P Í̄‡ii †cÖvMÖvwgs fvlv| cvB_b GKwU †cÖvMÖvwgs fvlv hv mgm¨v mgvav‡bi Rb¨ GKRb †cÖvMÖvgv‡ii 

e¨eüZ Uzj| cvB_b mnR Ges ¯̂ÁvZ kw³kvjx fvlv| cvB_b‡K cÖvqB TCL, cvj©, iæwe, cÖKí ev 

Rvfvi m‡½ Zzjbv Kiv nq|  
cÖavb •ewkó¨¸‡jv nj: (i) Lye cwi¯‥vi, cvV‡hvM¨ wmbU¨v·|  (ii)  kw³kvjx AšÍ`k©b ÿgZv| 

(ii) ¯^ÁvZ e¯Íyi w¯ wZweb¨vm|  

cvB_b †hmg Í̄ cÖavb Acv‡iwUs wm‡÷‡g cvIqv hvq †m¸‡jv n‡jv DB‡ÛvR, wjbv·/BDwb·, 

Acv‡iwUs wm‡÷g/2| GQvovI †bU I Rvfv fvPzq©vj †gwk‡bI cvB_b Av‡Q|   
 

5.7 PZz_© cÖR‡b¥i fvlv (4th Generation Language)  
PZz_© cÖR‡b¥i fvlv‡K (Fourth Generation Language) ms‡ÿ‡c 4GL ejv nq| mf¨Zvi 

µgweKv‡ki mv‡_ mv‡_ wewfbœ cÖR‡b¥i fvlvi D™¢e n‡q‡Q| eZ©gv‡b eûj e¨eüZ K‡qKwU PZz_© 

cÖR‡b¥i fvlv n‡”Q SQL, NOMAD, RPG III, FOCUS, Intelect BZ¨vw` K‡qKwU PZz_© cÖR‡b¥i 

fvlv| PZz_© cÖR‡b¥i fvlv gvby‡li fvlvi g‡Zv| Gai‡bi fvlv D”P¯Í‡ii fvlvi †P‡qI †evaMg¨ 

Ges mn‡R e¨envi‡hvM¨| mvaviY e¨enviKvixi Kv‡Q Kw¤úDUv‡ii e¨envi m‡e©v”P ch©v‡q mnR 

Kivi D‡Ï‡k¨ Gai‡bi fvlv •Zwi Kiv n‡q‡Q|  

Kw¤úDUv‡i e¨eüZ we‡kl K‡qKwU fvlv‡K 4GL ejv nq| †hgb−  
 

 •  b¨vPvivj j¨vs¸‡qR   •  AwZ D”P Í̄‡ii fvlv  

 •  A¨vKUivj fvlv    •  e¨envi ev cÖ‡qvMwfwËK fvlv  

4GL Gi •ewkó¨−  

1. G fvlvq wjwLZ †Kv‡bv †cÖvMÖvg wewfbœ †Kv¤úvwbi •Zwi Kw¤úDUv‡i GKB mv‡_ †Kv‡bviƒc 

cwieZ©b QvovB e¨envi Kiv hvq|  

2. G fvlvq cy•Lvbycy•L ev we¯ÍvwiZ cÖwµqvKi‡Yi eY©bv w`‡Z nq bv|  

3. G fvlvq †cÖvMÖvg †jLvi ci cy‡ivUv K¤úvBj Kivi cÖ‡qvRb nq bv| GKwU KgvÛ †jLvi mv‡_ 

mv‡_B K¤úvBj n‡q hvq| 

4. G fvlv e¨envi K‡i †WUv‡e‡mi cÖ‡qvRb Abyhvqx †WUv msiÿY, Kz‡qwi, wi‡cvU© BZ v̈ẁ  KvR Kiv hvq|  

5. K‡_vcK_b ixwZ‡Z cÖkœ DË‡ii gva¨‡g e¨enviKvix †WUv‡e‡mi mv‡_ ms‡hvM  ̄vcb Ges 

†WUv Av`vb-cÖ`vb Ki‡Z cv‡i| 
 

5.8  Abyev`K †cÖvMÖvg (Translator Software)   
 

Kw¤úDUv‡ii Avw` fvlv n‡jv 0 I 1| Kw¤úDUvi evBbvwi ms‡KZ 0 I 1 Qvov Ab¨ wKQz ey‡S bv| Avgiv 

†h‡Kv‡bv †cÖvMÖvwgs fvlv‡ZB †cÖvMÖvg iPbv Kwi bv †Kb; †gwk‡bi gva¨‡g wbe©vn Ki‡Z n‡j Aek¨B Zv‡K 

†gwk‡bi fvlvq iƒcvšÍi Ki‡Z n‡e| D”P Í̄‡ii Ges A¨v‡m¤̂wj fvlvq iwPZ †cÖvMÖvg‡K Drm †cÖvMÖvg e‡j| 

D”P Í̄‡ii fvlv e¨wZZ Ab¨ †h‡Kv‡bv fvlvq wjwLZ †cÖvMÖvg‡K e‡j Ae‡R± (Object) †cÖvMÖvg e‡j| Abyev`K 

mdUIq¨vi n‡jv GK ai‡bi Kw¤úDUvi †cÖvMÖvg hv GK †cÖvMÖvwgs fvlvq wjwLZ †mvm© †cÖvMÖvg‡K (Source 
Program)  Ab¨ †cÖvMÖvwgs fvlvi Ae‡R± †cÖvMÖvg (Object Program) iƒcvšÍi K‡i| Ab¨fv‡e ejv hvq, †h 
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†cÖvMÖvg Drm †cÖvMÖvg †K †gwk‡bi fvlv ev h‡š¿i fvlvq Abyev` K‡i (e ‧̄ †cÖvMÖv‡g iƒcvšÍi K‡i) †m 

†cÖvMÖvg‡K Abyev`K †cÖvMÖvg e‡j| †hgb- wKD‡ewm‡K GKwU †cÖvMÖvg †jLv n‡jv wKš‧ Kw¤úDUvi G †cÖvMÖvgwU 

eyS‡e bv, G †cÖvMÖvgwU‡K Abyev` K‡i †gwk‡bi fvlvq (evBbvwi‡Z) eywS‡q w`‡Z nq| G Abyev‡`i Kv‡R 

Abyev`K †cÖvMÖvg e¨eüZ nq| Kw¤úDUvi GKgvÎ †gwkb fvlv eyS‡Z cv‡i e‡j Ab¨ fvlvq †jLv Drm 

†cÖvMÖvg‡K †gwkb fvlvq Abyev` bv K‡i wb‡j Zv Kvh©Ki Ki‡Z cv‡i bv|  

Abyev`K †cÖvMÖvg wZb cÖKvi−  

 1.  K¤úvBjvi (Compiler)    
 2.  B›UviwcÖUvi (Interpreter)       
 3.  A¨v‡m¤ĵvi (Assembler) 
 

5.8.1  K¤úvBjvi (Compiler)  
D”P Í̄‡ii fvlvq †jLv Drm †cÖvMÖvg‡K e ‧̄ †cÖvMÖv‡g iƒcvšÍwiZ Kivi †cÖvMÖvg‡K K¤úvBjvi e‡j| K¤úvBjvi m¤ú~Y© 

†cÖvMÖvgwU‡K GKmv‡_ c‡o Ges GKmv‡_ Abyev̀  K‡i| K¤úvBjvi mnvqK †ggwi‡Z _v‡K|  cÖ‡qvR‡bi mgq 

Zv‡`i i v̈‡g Avbv nq| wfbœ wfbœ nvB †j‡fj fvlvi Rb¨ wfbœ wfbœ K¤úvBjvi jv‡M| †Kv‡bv wbẁ ©ó K¤úvBjvi 

GKwU gvÎ nvB †j‡fj fvlv‡K †gwkb fvlvq cwiYZ Ki‡Z cv‡i| †hgb- †h K¤úvBjvi †ewmK‡K †gwkb fvlvq 

Abyev̀  Ki‡Z cv‡i Zv wKš‧ †Kvej‡K †gwkb fvlvq Abyev̀  Ki‡Z cv‡i bv| K¤úvBjvi cy‡iv Drm †cÖvMÖv‡gi 

Dci GKmv‡_ KvR K‡i| G Kvi‡Y K¤úvBjvi Pvjbvi Rb¨ †ewk cwigvY †ggwii cÖ‡qvRb c‡o| 

mvaviYZ D”P Í̄‡ii fvlvi GKwU †÷U‡g›U hš¿fvlvi Pvi cuvPwU wb‡ ©̀‡k cwiYZ nq| K¤úvBjvi Abyev` 

Kiv QvovI Drm †cÖvMÖv‡gi ¸Yv¸Y wePvi Ki‡Z cv‡i|  

 

       

     Drm †cÖvMÖvg (D”P¯Í‡ii fvlv)           Abyev`K †cÖvMÖvg                 e ‧̄ fvlv (hvwš¿K fvlv)  
 

wPÎ: K¤úvBjv‡ii Kv‡Ri aviv| 
 

KvR− 1. Drm †cÖvMÖvg‡K e ‧̄ †cÖvMÖv‡g Abyev` Kiv|  

 2.  †cÖvMÖvg‡K wjsK Kiv|  

 3.  †cÖvMÖv‡g †Kv‡bv fyj _vK‡j Zv Rvbv‡bv|  

 4.  cÖavb †ggwi‡Z cÖ‡qvRbxq ¯§„wZ Ae  ̄v‡bi e¨e  ̄v Kiv| 

 5. cÖ‡qvR‡b e ‧̄ ev Drm †cÖvMÖvg‡K Qvwc‡q †ei Kiv|  

K¤úvBjv‡ii myweav−   

 1.  K¤úvBjvi m¤ú~Y© †cÖvMÖvgwU‡K GKmv‡_ Abyev` K‡i d‡j †cÖvMÖvg wbe©v‡ni MwZ `ªæZ nq|  

 2. †cÖvMÖvg wbe©v‡n Kg mgq jv‡M|  

 3. K¤úvBjv‡ii gva¨‡g iƒcvšÍwiZ †cÖvMÖvg m¤ú~Y©iƒ‡c †gwkb †cÖvMÖv‡g iƒcvšÍwiZ nq|  

 4. GKevi †cÖvMÖvg K¤úvBj Kiv n‡j ciewZ©‡Z Avi K¤úvB‡ji cÖ‡qvRb nq bv|  

 5. †cÖvMÖv‡g †Kv‡bv fyj _vK‡j Zv gwbU‡i GKmv‡_ cÖ`k©b K‡i|  

 K¤úvBjv‡ii Amyweav− 

 1. K¤úvBjvi †cÖvMÖv‡gi me¸‡jv fyj GKmv‡_ cÖ`k©b K‡i d‡j †cÖvMÖvg ms‡kva‡b †ewk mgq jv‡M|  

 2. K¤úvBjvi eo ai‡bi †cÖvMÖvg nIqvq GwU msiÿ‡Y †ggwi‡Z †ewk RvqMv jv‡M|  

 3. †cÖvMÖvg wWevwMs I †Uw÷s Gi KvR axiMwZ m¤úbœ|    

High level Language Program 
 

Compiler Machine Language Program 
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5.8.2   B›Uvi‡cÖUvi (Interpreter)  
D”P Í̄‡ii fvlvq †jLv †Kv‡bv †cÖvMÖvg‡K mivmwi wbe©v‡ni Rb¨ e¨eüZ nq B›Uvi‡cÖUvi| B›Uvi‡cÖUv‡ii 

KvR n‡jv nvB †j‡ej fvlv‡K †gwkb fvlvq iƒcvšÍi Kiv| B›Uvi‡cÖUvi Drm †cÖvMÖv‡gi cÖwZwU jvBb 

c‡o Ges †gwkb fvlvq Abyev` K‡i| GKwU jvBb wbe©vn †kl n‡j B›Uvi‡cÖUvi Drm †cÖvMÖv‡gi cieZ©x 

jvB‡b hvq| GwU e¨env‡i †cÖvMÖv‡gi fyj ms‡kvab Kiv ev †cÖvMÖvg cwieZ©b Kiv mnR nq| 

B›Uvi‡cÖUvi †cÖvMÖvg AvKv‡i †QvU e‡j Gi e¨env‡i †ggwi Ae¯ v‡b RvqMv euv‡P| ZvQvov †QvU 

Kw¤úDUv‡i mvaviYZ B›UviwcÖUvi e¨eüZ nq|  

wb‡Pi wP‡Î B›Uvi‡cÖUv‡ii KvR †`Lv‡bv n‡jv− 
 

 

KvR− 1. nvB †j‡fj fvlv‡K †gwk‡bi fvlvq iƒcvšÍi Kiv|  

 2. GwU GK jvBb c‡o I Abyev` K‡i|  

 3. GwU cÖwZwU jvB‡bi fyj cÖ`k©b K‡i Abyev` KvR eÜ K‡i †`q|  

 4. wWevwMs I †Uw÷s Gi †ÿ‡Î ª̀æZ KvR K‡i|  

B›Uvi‡cÖUv‡ii myweav− 

 1. GwU e¨env‡i †cÖvMÖv‡gi fyj ms‡kvab Kiv Ges cwieZ©b Kiv mnR nq|  

 2. Interpreter Program AvKv‡i †QvU nq Ges †ggwi ¯ v‡b Kg RvqMv `Lj K‡i|  

 3. GwU mvaviYZ †QvU Kw¤úDUv‡i e¨envi Kiv nq|  

 4. B›Uvi‡cÖUvi Lye eÜzfvevcbœ (User Friendly)| 
B›Uvi‡cÖUv‡ii Amyweav−  

 1. B›Uvi‡cÖUvi e¨env‡i †cÖvMÖvg Kvh©Kix Ki‡Z K¤úvBjv‡ii Zzjbvq †ewk mgq jv‡M|  

 2. Gi gva¨‡g iƒcvšÍwiZ †cÖvMÖvg m¤ú~Y©iƒ‡c †gwkb †cÖvMÖv‡g iƒcvšÍwiZ nq bv|  

 3. cÖwZwU Kv‡Ri c~‡e© Abyev` Kivi cÖ‡qvRb nq|  

5.8.3 A¨v‡m¤^jvi (Assembler)  
A¨v‡m¤ŵj fvlvq wjwLZ †cÖvMÖvg‡K †gwkb fvlvq iƒcvšÍi Kivi Rb¨ †h Abyev`K †cÖvMÖvg e¨envi Kiv 

nq Zv‡K A¨v‡m¤ĵvi e‡j| wb‡Pi wP‡Î A¨v‡m¤^jv‡ii KvR †`Lv‡bv n‡jv: 

 

 

                Drm †cÖvMÖvg (A¨v‡m¤^wj fvlv)    Abyev`K †cÖvMÖvg           e¯‧ fvlv (hvwš¿K fvlv)  

wPÎ: A¨v‡m¤̂jv‡ii Kv‡Ri aviv| 

KvR:  1.  †b‡gvwbK †KvW‡K †gwkb fvlvq Abyev` K‡i|  

 2.  A¨v‡m¤ŵj A¨v‡Wªm‡K †gwkb fvlvq †jLv A¨v‡Wªm cwiYZ K‡i|  

 3.  cÖ‡Z¨K wb‡`©k wVK Av‡Q wKbv cixÿv Kiv, wVK bv _vK‡j wVK Kiv|  

 4.  me wb‡`©k I †WUv cÖavb †ggwi‡Z iv‡L|  

KvR:  K¤úvBjvi I B›UviwcÖUvi Gi g‡a¨ cv_©K¨ wjL| 

 LDA  A 
 STA  A 
 JMP 

 

Assembler 1010110 
1011101 
1100100 

Source Program Interpreter 
 

Result 
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5.9  †cÖvMÖv‡gi msMVb (Program Structure)  
†cÖvMÖv‡gi msMVb ej‡Z †cÖvMÖv‡gi MVb •kjx‡K †evSvq| cÖ‡Z¨K †cÖvMÖv‡giB cÖavbZ wZbwU Ask _v‡K| 

h_v: BbcyU, cÖ‡mwms Ges AvDUcyU| †cÖvMÖv‡gi MVb‡K wb‡gœv³ QK AvKv‡i Dc  ̄vcb Kiv hvq:  

 

 

BbcyU: djvdj jv‡fi D‡Ï‡k¨ †hme †WUv I Bbdi‡gkb ev Z_¨ Kw¤úDUv‡i †`qv nq †m¸‡jvB n‡jv BbcyU|  

cÖ‡mwms: cÖ‡mwms n‡jv †cÖvMÖv‡g †`qv wb‡ ©̀k Abymv‡i cÖ‡`q Z_¨‡K cÖwµqvKiY Kiv|  

AvDUcyU: AvDUcyU ej‡Z cÖwµqvKi‡Yi d‡j cÖvß djvdj‡K †evSvq|  

wb‡gœ D`vni‡Yi mvnv‡h¨ GKwU †cÖvMÖv‡gi wZbwU Ask †`Lv‡bv n‡jv:  

   A = 50  
   B = 60 
 

   C = A+B  
 

 PRINT æTotal = æ; C  
 

5.10  Kw¤úDUv‡ii mvnv‡h¨ mgm¨v mgvav‡bi Rb¨ †cÖvMÖvg iPbvi avcmg~n− 

†cÖvMÖvg •Zwii avcmg~n (Steps of a program): Kw¤úDUv‡ii mvnv‡h¨ †Kv‡bv mgm¨v mgvav‡bi Rb¨ 

cÖ_‡g GKwU cwiKíbv Kiv nq Ges cwiKíbvwU‡K av‡c av‡c ev Í̄evqb Kiv nq| Avgiv Kw¤úDUv‡i 

†cÖvMÖvg wbe©vn K‡i mgm¨vi mgvavb Kwi| †cÖvMÖvg •Zwii avcmg~n cv‡k wP‡Îi mvnv‡h¨ †`Lvb n‡jv− 

1.  mgm¨v mbv³KiY/wbw`©óKiY (Problem identification)  
†Kv‡bv mgm¨v mgvavb Kivi Rb¨ cÖ_‡g mgm¨vwU‡K fv‡jvfv‡e eyS‡Z n‡e| Kx mgm¨vi Rb¨ Avgiv 

mgvavb •Zwi KiwQ †m m¤úwK©Z aviYv Avgv‡`i fv‡jv mgvavb •Zwi Ki‡Z mvnvh¨ K‡i|  

2.  mgm¨v we‡kølY (Problem Analysis):  
mgm¨v wbw`©óKi‡Yi ci Zv‡K †QvU †QvU As‡k fvM Ki‡Z n‡e, wewfbœ 

As‡ki g‡a¨ m¤úK© wPwýZ Ki‡Z n‡e Ges Kx Bbcy‡Ui Rb¨ Avgiv Kx 

AvDUcyU Avkv Kwi, Zv wbw`©ó Ki‡Z n‡e|  
GRb¨ Avgv‡`i wbgœwjwLZ welq¸‡jv we‡ePbv Ki‡Z n‡e:  

 1.  mgm¨vwUi KvVv‡gvMZ eY©bv cÖ ‧̄ZKiY|  

 2.  MvwYwZK g‡Wj cÖ ‧̄ZKiY|  

 3.  BbcyU mbv³KiY|  

 4.  AvDUcyU mbv³KiY|  

 5.  cÖ‡qvRbxq †ggwi wba©viY|  

Input 

Processing 

Output 

Input Output Processing 
 

mgm¨v wbw`óKiY 

mgm¨v we‡k­lY 

 †cÖvMÖvg wWRvBb 

 †cÖvMÖvg †W‡fjc‡g›U 

†cÖvMÖvg †Uw÷s Iev̄ —evqb 

 †cÖvMÖvg WKz‡g›Ukb 

 †cÖvMÖvg i¶bv‡e¶Y 

 wPÎ: †cÖvMÖvg •Zwii avcmg~n 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



 †cÖvMÖvwgs fvlv  

 

165 

3.  †cÖvMÖvg wWRvBb (Program design)  
 

mgm¨vi m¤¢ve¨ mgvav‡bi iƒc‡iLv wba©viY Ki‡Z n‡e| mgm¨vwU Av‡`․ mgvavb‡hvM¨ wKbv Zv †`L‡Z 

n‡e| mgm¨vwU‡K mwVKfv‡e †QvU †QvU As‡k we‡kølY Kivi ci Zvi wewfbœ As‡ki mgvavb Ki‡Z 

n‡e, mvgwMÖK mgvavbI wPšÍv Ki‡Z n‡e, m¤¢ve¨ mgvavb¸‡jvi gvb wePvi Ki‡Z n‡e mvaviYfv‡e 

e¨envKvix Kx ai‡bi mgvavb cÖZ¨vkv K‡i, ZvI we‡ePbv Ki‡Z n‡e| 

†cÖvMÖvg wWRvB‡bi D‡jøL¨‡hvM¨ Ask n‡jv− 
 

 1.  BbcyU wWRvBb (Input design)      
 2.  AvDUcyU wWRvBb (Output design)  
 3. BbcyU I AvDUcy‡Ui m¤úK© wWRvBb (design of relationship between input and output)  
 

mgm¨v mgvav‡bi avcmg~n‡K Avgiv wewfbœfv‡e cÖKvk Ki‡Z cvwi| mgvav‡bi avcmg~n‡K †evaMg¨fv‡e 

A¨vjMwi`‡gi gva¨‡g cÖKvk Ki‡Z cvwi| G avcmg~n‡K wP‡Îi mvnv‡h¨ cÖKvk Kiv‡K e‡j †d¬vPvU© ev 

cÖevn wPÎ| 

4.  †cÖvMÖvg †W‡fjc‡g›U (Program development)  
mgvav‡bi avcmg~n (A¨vjMwi`g ev †d¬vPvU©) †K †cÖvMÖvwgs fvlvq iƒcvš Íi Kiv‡K e‡j †cÖvMÖvg 

†W‡fjc‡g›U| †cÖvMÖvgvi Zvi cQ›` Abyhvqx †Kv‡bv fvlvq (wm. wm + +, Rvfv) iƒcvšÍi K‡i| 

Z‡e mdUIq¨vi iPbvq mvaviYZ Ab¨vb¨ Pj‡Ki Dci wbf©i K‡i fvlv wba©viY Kiv nq| 

†cÖvMÖvg iPbv‡K mvaviYfv‡e †KvwWs (Coding)  e‡j|  

5.  †cÖvMÖvg cixÿY I ev¯Íevqb (Program Testing & Development)  
†Kv‡bv †cÖvMÖvg‡K Kw¤úDUv‡i UvBc Kivi ci †cÖvMÖvg Pvwj‡q cixÿv Ges cieZ©x‡Z fyjmg~n wba©viY 

K‡i ms‡kvab Ki‡Z nq| Kw¤úDUv‡ii ¯§„wZ‡Z G †cÖvMÖvg‡K UvBc Kivi ci G‡K ejv nq Drm 

†cÖvMÖvg (Source program)| G Drm †cÖvMÖvg †h‡Kv‡bv cÖKvi Abyev`K e¨envi K‡i †gwk‡bi 

fvlvq Abyev` Ki‡Z nq| G †cÖvMÖvg‡K e‡j Òe ‧̄ †cÖvMÖvgÓ (Object Program)| 

†cÖvMÖvg memgq wKQz bv wKQz fyj _v‡K| †cÖvMÖv‡gi fyj‡K ejv nq evM (Bug) ev †cvKv| Avi G evM 

ev †cÖvMÖv‡gi fyj-ÎæwUmg~n Lyu‡R †ei K‡i ms‡kvab Kiv‡K wWevwMs ejv nq| wbgœwjwLZ Dcv‡q 

†cÖvMÖvg cixÿY I ms‡kvab Kiv hvq| h_v: 

K.  †cÖvMÖvg †Uw÷s (Program Testing)   
†cÖvMÖv‡g †WUvi wKQz we‡kl gvb ewm‡q Kw¤úDUv‡ii mvnvh¨ Qvov wb‡Riv MYbv K‡i djvdj †ei 

Ki‡Z nq| G c×wZ‡K Dry Run e‡j| Gevi Kw¤úDUv‡i †WUvi G we‡kl gvb¸‡jv BbcyU K‡i 

†cÖvMÖvg Pvwj‡q †`Lv nq, Kw¤úDUv‡ii djvdj MYbvi dj fyj n‡j †evSv hvq †m As‡k fyj Av‡Q| 

†mB Ask ZLb fv‡jv K‡i cixÿv Ki‡Z nq|  

L.  †cÖvMÖv‡gi fyj (Program Bugs)  
†cÖvMÖvg •Zwii mgq †cÖvMÖv‡g wKQz bv wKQz fyj †_‡K hvq| †cÖvMÖv‡gi fyj‡K e‡j evM (Bugs)| fyj 

hv‡Z bv _v‡K Zvi Rb¨ mZK©fv‡e †cÖvMÖvg •Zwi Ki‡Z nq| GRb¨ jÿ¨ ivL‡Z nq †cÖvMÖv‡g †hb 

RwUj jwRK MVb bv _v‡K Ges UªvÝdvi Ae K‡›Uªvj wb‡`©k Kg _v‡K|  w
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†cÖvMÖv‡gi fyj‡K wZbfv‡e fvM Kiv hvq| h_v:  

  1.   wPývw`i fyj ev wmbU¨v· fyj (Syntax Error)  
  2.   jwR‡Kj ev hyw³MZ fyj (Logical Error)  
  3.   †WUv ev Z_¨ fyj (Data Error) | 
wmbU¨v· fyj (Syntax Error)  
†cÖvMÖv‡gi g‡a¨ fvlvi e¨vKiYMZ †hme fyj _v‡K Zv‡K ejv nq wmbU¨v· fyj| †hgb- evbvb fyj; 

Kgv, eª¨v‡KU wVKg‡Zv bv †`qv; †Kv‡bv P‡ji gvb bv Rvbv‡bv cÖf„wZ| Gme fyj ms‡kvab Kiv LyeB 

mnR, KviY wmbU¨v· fy‡ji †ejvq Kw¤úDUvi GKwU fy‡ji evZ©v Qvcvq| †cÖvMÖvg ivb Kiv‡j 

Kw¤úDUv‡ii fy‡ji evZ©vi gva¨‡g †Kv‡bv jvB‡b wK ai‡bi wmbU¨v· fyj Av‡Q Zv Rvbv‡e| †hgb- 

†cÖvMÖv‡g Print Kgv‡Ûi cwie‡Z© Priont wjLv| 

jwR‡Kj ev hyw³MZ fyj (Logical Error)  
†cÖvMÖv‡g hyw³i fyj _vK‡j Zv‡K e‡j jwR‡Kj fyj| mvaviYZ mgm¨v wVKg‡Zv bv †evSvi Rb¨B G 

fyj nq| †hgb- A < B Gi  ̄‡j A > B ev  P = A+B Gi  ̄v‡b P = A − B wjL‡j jwR‡Kj fyj 

nq| wmbU¨v· fy‡ji †ÿ‡Î MYbv m¤¢e bv nIqvq †Kv‡bv DËi cvIqv hvq bv| wKš‧ jwR‡Kj fy‡ji 

†ÿ‡Î GKwU DËi cvIqv hvq hw`I Zv fyj| Kw¤úDUvi †Kv‡bv fy‡ji evZ©v cvVvq bv e‡j jwR‡Kj fyj 

ms‡kvab Kiv Lye KwVb| †hgb−k~b¨ w`‡q fvM Kiv wKsev FY msL¨vi eM©g~j ev jMvwi`g †ei Kiv| 
†WUv ev Z_¨ fyj (Data Error)  
Kw¤úDUvi‡K fyj Z_¨ Rvbv‡j Zv n‡jv Z_¨ fyj| G‡ÿ‡ÎI Kw¤úDUvi †Kv‡bv fy‡ji evZ©v Qvcvq bv|  

6. WKz‡g›Ukb (Documentation)  
†cÖvMÖvg †W‡fjc‡g‡›Ui mgq fwel¨‡Zi K_v †f‡e wewfbœ welq wjwce× K‡i ivL‡Z nq| G wjwce× 

Kiv‡K †cÖvMÖvg WKz‡g‡›Ukb e‡j| †cÖvMÖvg iÿYv‡eÿ‡Y WKz‡g‡›Uk‡bi ¸iæZ¡ Acwimxg| WKz‡g‡›Uk‡b 

wbgœwjwLZ welqmg~n AšÍf©y³ Kiv nq−  

 K.   †cÖvMÖv‡gi eY©bv  

 L.   †d¬vPvU©  

 M.   wjwLZ †cÖvMÖvg 

 N.   wbe©v‡ni Rb¨ cÖ‡qvRbxq Kv‡Ri ZvwjKv  

 O.   cixÿY I djvdj| 

7. †cÖvMÖvg iÿYv‡eÿY (Program maintenance)  
†cÖvMÖvg e¨envi Ki‡Z wM‡q e¨enviKvix wewfbœ mgm¨vi gy‡LvgywL n‡Z cv‡i| Avevi e¨enviKvixi 

Pvwn`viI cwieZ©b n‡Z cv‡i| †Kv‡bv †Kv‡bv wel‡q †cÖvMÖvg Dbœq‡biI cÖ‡qvRb n‡Z cv‡i, ZvB 

cÖ‡qvRb Abyhvqx †cÖvMÖvg iÿYv‡eÿY Ki‡Z nq †hb e¨enviKvixi †h‡Kv‡bv Pvwn`v c~iY Kiv m¤¢e 

nq| iÿYv‡eÿ‡Yi Dchy³ cwiKíbv bv _vK‡j eo †Kv‡bv mdUIq¨vi evwYwR¨Kfv‡e mdj n‡Z cv‡i 

bv| A‡bK mgq †cÖvMÖvg iÿYv‡eÿ‡Y Ab¨me av‡ci †P‡q †ewk LiP nq| ZvB, ¸iæ‡Z¡i mv‡_ †cÖvMÖvg 

iÿYv‡eÿY Ki‡Z n‡e|  
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5.10.1  A¨vjMwi`g (Algorithm)   
†Kv‡bv KvR Kivi c~‡e© Avgiv KvRwUi cwiKíbv K‡i _vwK| cwiKíbvgvwdK Kv‡R AMÖmi n‡j KvRwU myôzfv‡e 

m¤úbœ nq| A v̈jMwi`g A_© av‡c av‡c mgm v̈ mgvavb| A_©vr GKwU mgm v̈‡K K‡qKwU av‡c †f‡½  cÖ‡Z¨KwU 

avc cici mgvavb K‡i mgMÖ mgm v̈i mgvavb Kiv| A v̈jMwi`g kãwU Avie †`‡ki MwYZwe` Avj LvwiRgx Gi 

bvg †_‡K DrcwË n‡q‡Q| wZwb Zuvi MwYZ eB‡Z A v̈jMwi`g kãwUi e v̈L v̈ †`b wbgœiƒ‡c: A v̈jMwi`g n‡”Q 

GKwU wbẁ ©ó mgm v̈ mgvavb Kivi Rb¨ GKUv we‡kl cš v|Ó   

Ab¨fv‡e ejv hvq †h, ÔKw¤úDUv‡ii mvnv‡h¨ †Kv‡bv mgm¨v mgvav‡bi Rb¨ mgm¨vwU‡K †QvU †QvU 

av‡c wef³ K‡i hyw³m¤§Zfv‡e ch©vqµ‡g wjwce× Kiv‡K A¨vjMwi`g e‡j| A_©vr A¨vjMwi`g n‡”Q 

†cÖvMÖvg iPbv I wbe©v‡ni ïiæ †_‡K †kl ch©šÍ avc¸‡jv ch©vqµwgKfv‡e wjwce× Kiv| Kw¤úDUv‡ii 

mvnv‡h¨ †Kv‡bv mgm¨v mgvav‡b †cÖvMÖvwgs Gi †ÿ‡Î A¨vjMwi`‡gi f~wgKv AZ¨šÍ ¸iæZ¡c~Y©|  

A¨vjMwi`g •Zwii kZ© ev wbqg− 

 1.  A¨vjMwi`gwU mnR‡eva¨ n‡e|  

 2.  cÖ‡Z¨KwU avc ¯úó n‡Z n‡e hv‡Z mn‡R eySv hvq|  

 3.  mmxg msL¨K av‡c mgm¨vi mgvavb n‡Z n‡e|  

 4.  A¨vjMwi`g e¨vcKfv‡e cÖ‡qvM Kivi Dc‡hvMx n‡Z n‡e|  

A¨vjMwi`‡gi myweav−  
 

 1.  mn‡R †cÖvMÖv‡gi D‡Ï‡k¨ †evSv hvq|  

 2.  mn‡R †cÖvMÖv‡gi fyj wbY©q Kiv hvq|  

 3.  †cÖvMÖv‡gi cÖev‡ni w`K eySv hvq|  

 4.  RwUj †cÖvMÖvg mn‡R iPbv Kiv hvq|  

 5.  †cÖvMÖvg cwieZ©b I cwiea©‡b mnvqZv K‡i|  

D`vniY-1: wZbwU msL¨vi †hvMdj I Mo wbY©‡qi A¨vjMwi`g wb‡gœ †`qv n‡jv− 
 

 avc−1:  KvR ïiæ Ki|  

 avc−2:  msL¨v 3wU co|  

 avc−3:  msL¨v 3wUi †hvMdj †ei Ki|  

 avc−4:  †hvMdj‡K 3 Øviv fvM K‡i Mo wbY©q Ki|  

 avc−5:  †hvMdj Ges Mo QvcvI|  

 avc−6:  KvR †kl Ki|  

5.10.2  †d¬vPvU© (Flowchart) ev cÖevn wPÎ 

†d¬vPvU© (Flow Chart) ev cÖevn wPÎ n‡”Q wm×všÍµg ev A¨vjMwi`g‡gi wPÎiƒc| †d¬vPvU© n‡jv Ggb 

KZK¸‡jv Qwe hv †_‡K †evSv hvq mgm¨v mgvavb Ki‡Z n‡j cici wKfv‡e AMÖmi n‡Z n‡e| G‡K 

†d¬vPvU© ejvi KviY G †_‡K †cÖvMÖv‡gi cÖevn wKfv‡e n‡”Q Zv eySv hvq| wm×všÍµg ev A¨vjMwi`‡gi 

avc¸‡jv wPÎ AvKv‡i Zz‡j aivB n‡”Q cÖevnwP‡Îi KvR| †d¬vPv‡U©i gva¨‡g †Kv‡bv wm‡÷g ev 

†cÖvMÖv‡gi KvR ev Zvi MwZ‡ivaK Dc  ̄vcb Kiv| wfbœ AvK…wZi KZK¸‡jv R¨vwgwZK wPÎ e¨envi K‡i 

†d¬vPvU© A¼b Ki‡Z nq| †d¬vPvU© †cÖvMÖv‡gi cÖK…wZ eyS‡Z mvnv‡h¨ K‡i| †d¬vPv‡U©i Dci wbf©i K‡i 

†cÖvMÖvg iPbv Kiv nq| †d¬vPvU© †Kv‡bv wbw`©ó †cÖvMÖvwgs fvlvq †jLv DwPr bq|  
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†d¬vPv‡U©i •ewkó¨:  

GKwU DbœZgv‡bi †d¬vPv‡U© wbgœwjwLZ •ewkó¨mg~n _v‡K− 

 1.  mn‡R †cÖvMÖv‡gi D‡Ïk¨ eySv hvq|  

 2.  †cÖvMÖv‡gi fyj wbY©‡q mnvqZv K‡i|  

 3.  †cÖvMÖvg iPbvq mnvqZv K‡i|   

 4.  †cÖvMÖvg cwieZ©b Ges cwiea©‡b mnvqZv K‡i|  

 5.  mn‡R I ms‡ÿ‡c RwUj †cÖvMÖvg †jLv hvq| 

†d¬vPvU© •Zwi Kivi wbqgvewj (Rules of drawing flowchart):   
  1.  †d¬vPvU© •Zwi Kivi Rb¨ cÖPwjZ cÖZxK e¨envi Kiv DwPr|  

 2.  Zxi wPý w`‡q Dci †_‡K wb‡P ev evg †_‡K Wvb w`‡K cÖevn †`Lv‡bv DwPr|  

 3.  †d¬vPvU© •Zwi Kivi mgq ms‡hvM wPý h‡Zv Kg nq Z‡ZvB fv‡jv|  

 4.  †d¬vPvU© mn‡R †evaMg¨ nIqv DwPr|  

 5.  †d¬vPvU© wbw`©ó †Kv‡bv †cÖvMÖv‡gi fvlvq †jLv DwPr bq|  

 6.  wPý¸‡jv †QvU eo n‡j ÿwZ bvB Z‡e AvK…wZ wVK _vK‡Z n‡e|  

 7.  cÖ‡qvR‡b wP‡ýi mv‡_ gšÍe¨ w`‡Z n‡e|   

 8.  GKvwaK cÖevn‡iLv ci¯úi †Q` Ki‡jI Zv‡`i g‡a¨ †Kv‡bv jwRK¨vj m¤úK© eySvq bv|  

 9.  †d¬vPv‡U©i †Kv‡bv As‡ki we Í̄vwiZ eY©bv cÖ‡qvRb n‡j †m As‡ki Rb¨ c„_Kfv‡e †d¬vPvU©  

           e¨envi Kiv †h‡Z cv‡i| 

 10. †d¬vPvU© hZ`~i m¤¢e GK c„ôvq AuvKv DwPZ| GKvwaK c„ôvi cÖ‡qvRb n‡j c~e©eZ©x c„ôvq c~e©  

           wba©vwiZ  cÖwµqvi Rb¨ e¨eüZ wba©vwiZ wPý w`‡Z n‡e|  

 

†d¬vPv‡U©i cÖKvi‡f`:   

†d¬vPvU©‡K cÖavbZ `yfv‡M fvM Kiv hvq| †hgb− 

 1.  wm‡÷g †d¬vPvU©   Ges    

 2.  †cÖvMÖvg †d¬vPvU©|  

 

1.   wm‡÷g †d¬vPvU©:   wm‡÷g †d¬vPv‡U© DcvË MÖnY, cÖwµqvKiY, ¯§„wZ‡Z msiÿY I djvdj cÖ`k©‡bi 

cÖevn †`Lv‡bv nq| A_©vr †h †d¬vPv‡U©i gva¨‡g †Kv‡bv e¨e  ̄vi msMVb‡K mn‡R Zz‡j aiv hvq 

Zv‡K wm‡÷g †d¬vPvU© e‡j|   w
w
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cÖZxK A_© cÖZxK A_© cÖZxK A_© 

 
cÖwµqvKiY 

 
g¨vby‡qj BbcyU 

 Ab-jvBc 

¯§„wZ 

 

 cvÂKvW© 
 

g¨vby‡qj KvR 
 

cÖ`k©b 

 

WKz‡g›U 

 

Kx Acv‡ikb 

 mwUs ev 

mvRvb 

 

†P․¤^K †Uc ← → ↓ ↑ cÖev‡ni w`K 

 gvR© ev 

GKwÎKiY 

 

 
Ad-jvBb ¯§„wZ 

 

MÖnY/ wbM©gb 
 mnvqK 

wµqv 

 

 †Kv‡jU ev mshyw³ 

 

cvÂ †Uc 

 †hvMv‡hvM 

gva¨g 

 

 

wPÎ: wm‡÷g †d¬vPv‡U© e¨eüZ cÖZxK| 
 

2.  †cÖvMÖvg †d¬vPvU©:   

†cÖvMÖvg †d¬vPv‡U© †cÖvMÖv‡gi wewfbœ av‡ci we¯ÍvwiZ weeiY wP‡Îi gva¨‡g cÖ`wk©Z nq| †cÖvMÖvg †d¬vPvU© 

e¨envi K‡i †cÖvMÖvg iPbv Kiv nq| GQvov †cÖvMÖv‡gi fyj wbY©q I ms‡kva‡bi Rb¨ G †d¬vPvU© e¨envi 

Kiv nq| cÖevn wP‡Î A‡bK iKg cÖZxK wPý e¨envi Kiv nq|   

Zvi g‡a¨ eûj e¨eüZ wPý¸‡jv wb‡P †`qv n‡jv:  
 

cÖZxK A_© cÖZxK A_© 

 Start/End  Process 

 Decision  Predefined process 

 Input/Output  Connector 

 Direction of flow  Sort note 
 

†d¬vPv‡U©i †gŠwjK MVb 

1. mij Abyµg (Simple sequence)            
2.  wbe©vPb (Selection)  
3. jyc ev Pµ (Repetition or loop)            
4.  Rv¤ú (Jump)  
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1.  mij Abyµg (Simple sequnce) 
 GwU GKwU mij ÷ªvKPvi| G ÷ªvKPv‡i mKj wb‡`©k wbe©v‡ni 

Abyµ‡g mvRv‡bv _v‡K|  
 

 

 

2.  wbe©vPb (Selection) 
 †hme †ÿ‡Î wm×v‡šÍi cÖ‡qvRb nq ev Zzjbv K‡i Kvh© 

wbe©vn Ki‡Z nq †m‡ÿ‡Î G ÷ªvKPvi e¨eüZ nq|  

 
 

3.  jyc ev Pµ (Repetition or loop)  
 †cÖvMÖv‡g GKB ai‡bi KvR evievi Kivi cÖ‡qvRb n‡j 

jyc ev Pµ e¨envi Kiv nq|  
 

 

 

4.  Rv¤ú (Jump) 
 †cÖvMÖv‡g mij Abyµg‡K f½ K‡i †cÖvMÖv‡gi g‡a¨ GK jvBb 

†_‡K cieZ©x jvB‡b bv wM‡q Dc‡i ev wb‡P Ab¨ †Kv‡bv 

jvBb †_‡K KvR ïiæ Ki‡j Zv‡K Rv¤ú e‡j| 

KvR: A¨vjMwi`g I †d¬vPv‡U©i g‡a¨ cv_©K¨ ‡jL| 

 

D`vniY-1: wZbwU msL¨vi g‡a¨ eo msL¨v wbY©‡qi A¨vjMwi`g I †d¬vPvU© A¼b Ki|   

A¨vjMwi`g: 

avc−1:  kyiæ Ki|  

avc-2: msL¨v wZbwU a, b, c Gi gva¨‡g co| 

avc-3: a Gi gvb b †_‡K eo n‡j avc-6 G hvI Ab¨_vq cieZ©x av‡c hvI| 

avc-4: b Gi gvb c †_‡K eo n‡j avc-9 G hvI Ab¨_vq cieZ©x av‡c hvI| 

avc-5: avc-7 G hvI|  

a c
avc-7: eo msL¨v c QvcvI|  

avc-8: avc-12 G hvI|  

avc-9: eo  msL¨v b QvcvI| 

avc-10: avc-12 G hvI|  

avc-11: eo  msL¨v a QvcvI| 

avc-12: †kl Ki|  
 

  †d¬vPvU©: 
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D`vniY-2: dv‡ibnvBU ZvcgvÎv‡K †mjwmqvm ZvcgvÎvq iƒcvšÍ‡ii A¨vjMwi`g I †d¬vPvU© A¼b Ki|  

A¨vjMwi`g:  

avc-1: ïiæ Ki|  

avc-2: dv‡ibnvBU †¯‥‡j (F) ZvcgvÎvi gvb MÖnY Ki|  

avc-3: †mjwmqvm †¯‥‡j C = (F−32) * 5/9  

avc-4: †mjwmqvm †¯‥‡j C cÖ`k©b Ki|  

avc-5: †kl Ki|  

 

D`vniY-3: 1 + 2 + 3 + ----- + N wmwi‡Ri †hvMdj wbY©‡qi A¨vjMwi`g I  †d¬vPvU© A¼b Ki| 

 

A¨vjMwi`g:  

 

avc-1:  ïiæ Ki|   

avc-2: BbcyU wn‡m‡e N-Gi gvb MÖnY Ki|  

avc-3: awi  S = 0 Ges I = 1 

avc-4: awi S = S + I  

avc-5: awi  I = I + 1  

avc-6:  Zzjbv:  I Gi gvb wK N Gi †P‡q eo?  

  K. hw` eo bv nq Z‡e 4 b¤̂i av‡c hvI|  

  L. hw` eo nq Z‡e 7 b¤̂i av‡c hvI|  

avc-7:  wb‡Y©q djvdj S Pj‡Ki gva¨‡g cÖ`k©b Ki|  

avc-8:  †kl Ki| 

D`vniY-4: ỳwU msL¨vi M. mv. ¸ wbY©q Kivi Rb¨ A¨vjMwi`g I †d¬vPvU© A¼b Ki|  

 

 

A¨vjMwi`g:  
 

 

avc-1 : ïiæ Ki|   

avc-2 : ỳwU msL¨v wba©viY Ki, GKwU eo Ab¨wU †QvU|  

avc-3 : †QvU msL¨vwU w`‡q eowU‡K fvM K‡i fvM‡kl wbY©q Ki|  

avc-4 : fvM‡kl hw` 0 nq Z‡e 5 bs av‡c hvI Ab¨_vq 3bs av‡c hvI|  

avc-5 : M. mv. ¸ wbY©q Ki|  

avc-6 : djvdj QvcvI|   

avc-7 : †kl Ki| 

  †d¬vPvU©: 

  †d¬vPvU©: 

= = 

  †d¬vPvU©: 
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D v̀niY-5: GKwU abvZ¥K msL v̈i d v̈K‡Uvwiqvj wbY©q Kivi Rb¨ A v̈jMwi`g I †d¬vPvU© A¼b Ki|  

A¨vjMwi`g: 

 avc-1 : ïiæ Ki|  
 avc-2 : N Gi gvb co|   
 avc-3 : F=1 ; i=1  
 avc-4 : F = F * i  
       i = i + 1  
 avc-5 :  hw` i < = N, Z‡e 4bs av‡c hvI| 
 avc-6 : F  Gi gvb QvcvI|  
 avc-7 :  †kl Ki| 

 

KvR: A¨vjMwi`g I †d¬vPv‡U©i g‡a¨ cv_©K¨ wjL| 

5.11  †cÖvMÖvg wWRvBb g‡Wj (Program Design Model)  
†cÖvMÖv‡gi g‡Wj ej‡Z †cÖvMÖv‡gi MVb‣kjx‡K eySvq| my›`ifv‡e †cÖvMÖvg †jLv I mn‡R eySvi Rb¨ 

†cÖvMÖvg iPbvi †ÿ‡Î K‡qKwU g‡Wj e¨envi Kiv nq| wbw`©ó GKwU we‡kl g‡Wj e¨envi K‡i †cÖvMÖvg 

iPbv Ki‡j Zv mn‡R Abyaveb Kiv hvq|   

eZ©gv‡b †ek K‡qKwU †cÖvMÖvwgs g‡Wj n‡”Q− 
1.   ÷ªvKPvW© †cÖvMÖvwgs                                

2.   wfRy¨qvj †cÖvMÖvwg 

3.   Ae‡R± Awi‡q‡›UW †cÖvMÖvwgs                   

4.   B‡f›U wWª‡fb †cÖvMÖvwgs|  
 

÷ªvKPvW© †cÖvMÖvwgs (Structure Programming)  
÷ªvKPvW© †cÖvMÖvwgs n‡jv GKwU †cÖvMÖv‡gi †÷U‡g›U¸‡jv wfbœ wfbœ †kªwY‡Z wef³ K‡i †jLv| 

†÷U‡g‡›Ui msL¨v GK GK †kªwYi Rb¨ GK GK iKg n‡Z cv‡i| Gi cÖ‡Z¨KwU †kªwY ¯̂Zš¿fv‡e wfbœ 

wfbœ KvR K‡i _v‡K| GKUv c×wZMZ cš vq †cÖvMÖvg iPbv Ki‡j Zv‡K ÷ªvKPvW© †cÖvMÖvwgs e‡j|  

÷ªvKPvW© †cÖvMÖvg wbgœewY©Z c×wZi Dci wfwË K‡i iPbv Kiv nq| h_v− 
 1. K‡›Uªvj ÷ªvKPvi (Control Structure)  
 2. gWyjvi †cÖvMÖvwgs (Modular Programming)  
 3. Uc-WvDb c×wZ (Top-down approach in program design)  
K‡›Uªvj ÷ªvKPvi (Control structure): ÷ªvKPvi †cÖvMÖvwgs G wZb ai‡bi K‡›Uªvj ÷ªvKPvi e¨envi 

Kiv nq|  
 K.  ch©vqµwgK MVb (Sequential Structure) 
 L.  AveZ© MVb (Loop Structure)   
 M.  wm×všÍg~jK MVb (Decision Structure) 

  †d¬vPvU©: 
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gWyjvi †cÖvMÖvwgs (Modular programming)  
`xN© Ges RwUj †cÖvMÖvg, †cÖvMÖvgv‡ii c‡ÿ iPbv, cixÿv I fyj wbY©q Kiv Kómva¨| myZivs `xN© I 

RwUj †cÖvMÖvg‡K †QvU †QvU †cÖvMÖv‡g wef³ Kiv nq| G †QvU †cÖvMÖvg‡K gwWDj e‡j| GKUv gwWDj 

wb‡RB GKUv †cÖvMÖvg hv‡K c„_Kfv‡e Avevi mve gwWD‡j wef³ Kiv nq| gwWD‡j wef³ K‡i 

†cÖvMÖvg †jLvi c×wZ‡K gWyjvi †cÖvMÖvwgs ejv nq| 

Uc-WvDb c×wZ (Top-down approach in program design)  
Uc-WvDb c×wZ‡Z mg¯Í †cÖvMÖvgwU‡K GKUv †cÖvMÖvg aiv nq Ges cieZ©x‡Z Kg RwUj, †QvU Ges 

mn‡R Abyaveb‡hvM¨ nq Ggwbfv‡e Dc-wef³ Kiv nq d‡j †cÖvMÖvg wbe©vn Kiv mnR nq| ÷ªvKPvW© 

†cÖvMÖvwgs Gi •ewkó¨:  
 1.   GwU mn‡R Abyaveb‡hvM¨|          

 2.   GwU wWevwMs Kiv mnR |  

 3.   mn‡R iÿYv‡eÿY Kiv hvq|  

 4.   GwU mn‡R iPbv Kiv hvq|  

Ae‡R± Awi‡q‡›UW †cÖvMÖvwgs (Object Oriented Programming)  
Ae‡R± ev wPÎwfwËK Kgv‡Ûi mvnv‡h¨ PvwjZ †cÖvMÖvg‡K Ae‡R± Awi‡q‡›UW †cÖvMÖvwgs ejv nq| GwU 

Avm‡j wfRyq¨vj †cÖvMÖvwgs Gi Pvjbv c×wZ ¯̂Zš¿ GK‡K cwiYZ n‡q wbR¯̂ cwiPq jvf K‡i|  
Ae‡R± Awi‡q‡›UW †cÖvMÖvwgs Gi •ewkó¨−  

Ae‡R± Iwi‡q‡›UW †cÖvMÖvwgs wbgœewY©Z •ewkó¨¸‡jv †g‡b P‡j:  

 1.   GbK¨vcmy‡jkb Ges †WUv nvBwWs (Encapsulation and data hiding) 
 2.   Bb‡nwi‡UÝ Ges cybte¨envi (Inheritance & Reuse)  
 3.   cwjgiwdRg (Polymorphism) 
GbK¨vcmy‡jkb Ges †WUv nvBwWs: GKUv ¯̂Zš¿ GK‡Ki •ewkó¨‡K GbK¨vcmy‡jkb e‡j Ges GB 

•ewkó¨ †Mvcb ivLv‡K †WUv nvBwWs e‡j|  

Bb‡nwi‡UÝ Ges cybte¨envi (Inheritance and Reuse)  
Bb‡nwi‡UÝ Ges cybte¨envi n‡jv GKUv existing e ‧̄i ag© I •ewkó¨‡K Kv‡R jvwM‡q bZzb 

Av‡iKwU e¯‧i m„wó Kiv|  

cwjgiwdRg (Polymorphism): cwj A_© A‡bK Ges gidn (MORPH) A_© dg©| A_©vr GKB 

bvg‡K wewfbœ A‡_© e¨envi Ki‡j Zv‡K cwjgiwdRg e‡j|  
D`vniY: − C++, J ++ BZ¨vw` Ae‡R± Awi‡q›UW †cÖvMÖvwgs Gi D`vniY|  

B‡f›U WªvB‡fb †cÖvMÖvwgs (Event Driven Programming)  
wPÎwfwËK †cÖvMÖvwgs¸‡jv n‡jv B‡f›U WªvB‡fb †cÖvMÖvwgs A_©vr †h †cÖvMÖvwgs Gi wewfbœ wb‡`©k ev 

BÝUªvKkb wP‡Îi gva¨‡g †`Iqv nq Zv‡K B‡f›U WªvB‡fb †cÖvMÖvwgs e‡j| Kx †ev‡W©i †Kv‡bv Key 
Press Kiv †Kv‡bv we‡kl K‡›Uªv‡ji Dci gvDm Gi c‡q›Uvi wK¬K Kiv BZ¨vw` KvR n‡jv B‡f›U| 

e¨envKvix hLb †Kv‡bv KgvÛ evUb Gi Dci wK¬K K‡ib ZLb †mB wb‡`©kwU Kvh©Ki nq|  w
w
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†hgb−e¨envKvix hw` K¤úvBj (Compile) G wK¬K K‡i Z‡e †cÖvMÖvgwU K¤úvBj n‡e| G‡ÿ‡Î 

KgvÛ evUb n‡”Q wbqš¿Y ev K‡›Uªvj Ges wK¬K Kiv n‡”Q B‡f›U| wfRyq¨vj †cÖvMÖvwgs Gi †ÿ‡Î G 

†cÖvMÖvwgs e¨vcKfv‡e e¨envi n‡”Q|  

wfRyq¨vj †cÖvMÖvwgs (Visual Programming)  
DB‡ÛvR wfwËK †cÖvMÖvgwU wfRyq¨vj ev `„k¨gvb †cÖvMÖvwgs ejv nq| G‡ÿ‡Î †cÖvMÖv‡gi KgvÛ ev wb‡`©k 

†gby ev wP‡Îi mvnv‡h¨ †`Iqv nq, GRb¨ GUv e¨enviKvixi wbKU LyeB RbwcÖq| †cÖvMÖvwgs m¤úK© 

b~b¨Zg aviYv _vK‡jB †cÖvMÖvg iPbv Kiv hvq| G †cÖvMÖv‡gi GKUv D‡jøL‡hvM¨ •ewkó¨ n‡”Q A‡bK Kg 

BÝUªvKkb ev †÷U‡g›U e¨envi K‡i †cÖvMÖvg iPbv Kiv hvq| †hgb wfRyq¨vj †ewmK †cÖvMÖvwgs Gi 

†ÿ‡Î e¨enviKvix (Control Button) K‡›Uªvj evUb e¨envi K‡i †cÖvMÖvg iPbv K‡i _v‡K| 

wfRyq¨vj †cÖvMÖv‡gi D`vniY: wfRyq¨vj †ewmK, wfRyq¨vj wm/wm++, wfRyq¨vj d·‡cÖv BZ¨vw`|   
Av`k© †cÖvMÖv‡gi ¸Yvewj  

Av`k© †cÖvMÖvg ej‡Z †h †cÖvMÖv‡g Kw¤úDUvi †cÖvMÖv‡gi hveZxq •ewkó¨ ev ¸Yvewj eZ©gvb †m ai‡bi 

†cÖvMÖvg‡K eySvq| mvaviYZ mgm¨v mgvav‡bi Rb¨ †cÖvMÖvg iPbv Kiv nq| GKwU Av`k© †cÖvMÖvg mgm¨v 

mgvav‡bi †ÿ‡Î ¸iæZ¡c~Y© f~wgKv cvjb K‡i| GKwU Av`k© †cÖvMÖvg iPbvi †ÿ‡Î 7wU av‡c iPbv Kvh© 

mgvß Ki‡Z nq| avc¸‡jv G Aa¨v‡qi cÖ_‡g Av‡jvPbv Kiv n‡q‡Q| G 7wU av‡c †cÖvMÖvg iPbv Ki‡j 

iPbvKv‡h© ÎæwUi m¤¢vebv Kg _v‡K| ZvQvov GKwU Av`k© †cÖvMÖv‡gi mvaviYZ 5wU ce© _v‡K|  

 

1. cwiPq ce©  

2. eY©bv  

3. BbcyU  

4. cÖ‡mm  

5. AvDUcyU  

1.  cwiPq ce©: G c‡e© †cÖvMÖv‡gi welqe ‧̄, †cÖvMÖvgv‡ii bvg, †cÖvMÖv‡gi mgqKvj, †cÖvMÖv‡g e¨eüZ 

wewfbœ Pj‡Ki eY©bv BZ¨vw` wjwce× _v‡K|  

2.  eY©bv : G c‡e© †cÖvMÖv‡gi mgm¨vi eY©bv, mgvav‡bi †K․kj, wm×všÍ, hyw³ BZ¨vw` D‡jøL _v‡K|  

3.  BbcyU: GKwU Av`k© †cÖvMÖv‡gi †fZ‡i Z_¨ Bbcy‡Ui myweav _vK‡e A_ev †cÖvMÖvg PjvKv‡j evB‡i 

†_‡K Z_¨ †hvMv‡bi myweav _vK‡e|  

4.  cÖ‡mm: Z_¨ cÖwµqvKiYB †cÖvMÖv‡gi g~j D‡Ïk¨| AZGe, GKwU Av`k© †cÖvMÖv‡g Aek¨B Z_¨ 

cÖwµqvKi‡Yi myweav _vK‡e|  

5.  AvDUcyU: †h‡Kv‡bv †cÖvMÖv‡gi Rb¨ djvdj Aek¨B evÂbxq| GKwU Av`k© †cÖvMÖv‡g djvdj 

cÖvwßi e¨e  ̄v _vK‡e|  

6.  †cÖvMÖvgwU wbfy©j, hyw³c~Y© web¨vm, mij I mswÿß n‡Z n‡e|  

7.  mn‡R †cÖvMÖvgwUi cwieZ©b, cwigvR©b I fyj ms‡kvab Kiv hv‡e|  w
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5.12   wm fvlvi cÖv_wgK aviYv   (Primary Concept of C Language)  
 

1970 mv‡j Av‡gwiKvi Bell Telephone Laboratory †Z †Wwbm wiwP (Dennis Ritchie) BDwb· Acv‡iwUs 

wm‡÷g e¨envi K‡i wm †cÖvMÖvwgs fvlv D™¢veb K‡ib| wZwb me©cÖ_g DEC PDP-
11 †gwk‡b Unix Operating System G C fvlv cÖ‡qvM K‡ib|  wm n‡”Q 

GKwU D”PZi †cÖvMÖvwgs fvlv| G‡K nvB-†j‡fj ÷ªvKPvW© †cÖvMÖvwgs fvlvI ejv n‡q 

_v‡K| 1960 mv‡j gviwUb wiPvW© (Martin Richard)  BCPL (Basic 
Combined Programming Language) bv‡g GKwU †cÖvMÖvwgs fvlv †Wfjc 

K‡ib hv g~jZ cÖv_wgKfv‡e BD‡iv‡c e¨envi Kiv n‡qwQj|  cieZ©x mg‡q 

BCPL †_‡K B bvgK Aci GKwU †cÖvMÖvwgs fvlv D™¢veb n‡qwQj|  1978 mv‡j 

†Wwbm wiwPi †jLv Õ̀ v̈ wm †cÖvMÖvwgs j v̈s¸‡qRÕ eBwU cÖKv‡ki ci Ges 

gvB‡µvKw¤úDUv‡ii RbwcÖqZv evovi mv‡_ mv‡_ wm Gi e v̈cK cÖPjb ïiæ nq| †m 

mg‡q wm Gi RbwcÖqZv cÖavb KviY wQj GK Kw¤úDUv‡i †jLv †cÖvMÖvg Ab¨ 

Kw¤úDUv‡i e¨env‡ii myweav|  

wm fvlv‡K Kw¤úDUvi fvlvi RbK ejv n‡q _v‡K| wm fvlvi A‡bK ms ‥̄iY i‡q‡Q| †hgb- C, C++, ANSI 
C, Visual C I Turbo C cÖf…wZ| C fvlvi mvnv‡h¨ †h ai‡bi †cÖvMÖvg †jLv hvq Zvn‡jv−  

Operating System  
Assemblers  
Compilers  
Interpreters  
Editors  

Computer Games 
Utilities 
Network Drivers 
Data Base Program 
Virus and Antivirus BZ¨vw`| 

AwZ ª̀æZ C fvlv Lye RbwcÖq n‡q I‡V| d‡j wewfbœ cÖwZôvb Zv‡`i wbR¯̂ fvm©‡b C e¨envi ïiæ K‡i| 

G‡Z e¨enviKvix‡`i wewfbœ mgm¨vi m„wó nq| 1983 mv‡j ANSI (American National Standard 
Institute) C Gi GKUv Av`k© gvb wba©viY K‡i hv ANSI-C bv‡g cwiwPwZ jvf K‡i| C/C ++ Gi 

wewfbœ K¤úvBjvi¸‡jvi g‡a¨ Turbo C, Quick C, Borland C++ BZ¨vw` Ab¨Zg| C++ n‡”Q Gi 

Ae‡R± Iwi‡q‡›UW fvm©b| cÖ_g fvm©b 1985, 2q fvm©b 1990 Ges Z…Zxq fvm©b 1995 mv‡j 

Windows 95 I Windows NT Gi Rb¨ •Zwi nq| †cÖvMÖvwgs fvlvq b~b¨Zg KZK¸‡jv Library 
Function _v‡K Ges Zv (American National Standard Institute) wba©viY K‡i †`q|  †WUv MÖnY, 

†WUv e¨envi Ges †WUv cÖ`k©‡bi Rb¨ BASIC I C Gi Library Function Gi Zzjbv †`Lv‡bv n‡jv− 
 

KvR C BASIC 

†WUv MÖnY (INPUT)  

getcher ( ) 
scanf ( ) 
gets ( ) 
sscanf () 
fscanf () 

INPUT 
READ DATA 
GET 

†WUv cÖwµqvKiY (PROCESSING) 
if / else 
for 
while 
do-while 

IF / ELSE 
FOR 
NEXT 

djvdj cÖ`k©b (OUTPUT) 
putchar ( ) 
puts ( ) 
printf ( ) 
fprinf ( ) 

PRINT 
LPRINT 
WRITE 
PRINT USING 

 

wPÎ: †Wwbm wiwP 
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5.12.1  wm fvlvi •ewkó¨ (Characteristics of C Language) 
  

1. cÖwZwU C †cÖvMÖv‡gi fvlv ïiæ nq GKwU dvskb main( ) Gi gva¨‡g| GKwU †cÖvMÖv‡g GKvwaK 

main () Function _vK‡e bv| cÖwZwU †cÖvMÖv‡gi KvR G dvskb †_‡K ïiæ n‡e|    
2.  dvsk‡bi g‡a¨ †hme †÷U‡g›U _v‡K †m¸‡jv‡K wØZxq eÜbx { } Gi g‡a¨ ivL‡Z n‡e| eÜbx 

ïiæ Ki‡j Aek¨B †kl Ki‡Z n‡e|    

3.  cÖwZwU †÷U‡g›U Gi †k‡l †mwg‡Kvjb (;) w`‡Z n‡e|  

4.   cÖwZwU PjK e¨env‡ii c~‡e© Zv‡`i †WUv UvBc D‡jøL Ki‡Z n‡e| 

5.  Header dvBj¸‡jv # include Øviv  hy³ Ki‡Z n‡e|  

6.   †cÖvMÖv‡gi g‡a¨ †h gšÍe¨ †`qv n‡e Zv‡K Aek¨B /* Ges */ GB wP‡ýi g‡a¨ ivL‡Z n‡e| 

7.  C  j¨vs¸‡qR ch©vß cwigvY jvB‡eªwi dvskb, eªvwÂs †÷U‡g›U I K‡›Uªvj †÷U‡g‡›Ui myweav i‡q‡Q|    

8.  C †Z ch©vß cwigvY K¤úvDÛ Acv‡iUi, †hgb: + =, − =, *= BZ¨vw` i‡q‡Q|  

9.  C fvlvq †cÖvMÖvg †jLv nq †QvU nv‡Zi Aÿi Øviv Z‡e Symbolic name I output string 
mvaviYZ eo nv‡Zi Aÿ‡i †jLv nq|  

10.  C fvlvq wjwLZ †cÖvMÖvg GK Kw¤úDUvi †_‡K Ab¨ Kw¤úDUv‡i Lye mn‡RB e¨envi Kiv hvq| 

KviY GwU †h‡Kv‡bv nvW©Iq¨v‡i mn‡RB Lvc LvIqv‡Z cv‡i|   

5.12.2 †cÖvMÖvg K¤úvBwjs (Program Compiling)  
K¤úvBjvi n‡jv Ggb GKwU †cÖvMÖvg, hv Kw¤úDUv‡ii wbKU †evaMg¨ Kivi Rb¨ D”PZi fvlvq wjwLZ 

†cÖvMÖv‡gi †÷U‡g›U¸‡jv‡K †gwkb fvlvq 0 Ges 1 G cwieZ©b K‡i| wfbœ wfbœ D”PZi fvlvi 

†cÖvMÖv‡gi Rb¨ wfbœ wfbœ K¤úBjvi e¨eüZ nq| †hgb-†h K¤úvBjvi wm †cÖvMÖvg‡K K¤úvBj Ki‡Z 

cv‡i †mB K¤úvBjvi †ewmK †cÖvMÖvg‡K K¤úvBj Ki‡Z cv‡i bv|  D”PZi fvlvq wjwLZ †cÖvMÖvg‡K 

Kw¤úDUv‡ii †evaMg¨ fvlvq iæcvšÍi‡K K¤úvBwjs e‡j| wm-†Z †mvm© †cÖvMÖvg •Zwii ci Zv wbe©vn 

Kivi Rb¨ cÖ_‡g Zv K¤úvBj Ki‡Z nq| GKwU wbw`©ó KvR C †cÖvMÖvwgs fvlvq †jLv ev †KvW Kiv‡K 

†mvm© †KvW (Source code) e‡j| Kw¤úDUvi w`‡q ¯̂qswµqfv‡e KvRwU Kivi Rb¨ †cÖvMÖvg‡K 

†gwk‡bi fvlvq iƒcvšÍi Ki‡Z nq| G‡KB Ae‡R± (Object code) †KvW e‡j| K¤úvB‡ji wbqg 

†gvZv‡eK †cÖvMÖvg iPbv Ki‡j KvRwU wbLyZfv‡e Kiv hvq| GQvov †cÖvMÖvg K¤úvBwjs Gi mgq cÖPzi 

fzj †`Lvq| cÖwZwU fzj ms‡kva‡bi ci †cÖvMÖvg wbe©vn Kiv n‡j wb‡`©k †gvZv‡eK djvdj cvIqv hvq| 

C †cÖvMÖvg K¤úvBjvi KZ…©K cwiPvwjZ weavq †cÖvMÖv‡gi mKj fzj GKev‡i cÖ`k©b K‡i| Gi d‡j 

†cÖvMÖvg wbe©v‡ni mgqI Kg jv‡M| C †Z †cÖvMÖvg †jLv I wbe©vn Kivi Rb¨ wewfbœ ai‡bi mdUIq¨vi 

cvIqv hvq| †hgb- Turbo C, ANSI C, Boarland C++, Dev C BZ¨vw`|  
K¤úvBwjs‡qi cÖavb KvR (Main functions of compiling)    
 1.  †mvm© †cÖvMÖvg‡K Abyev` K‡i Ae‡R± †cÖvMÖvg •Zwi Kiv| 

 2.  †cÖvMÖv‡gi m‡½ cÖ‡qvRbxq iæwUb (†cÖvMÖv‡gi †QvU Ask) †K wjsK Kiv| 

 3.  †cÖvMÖv‡g †Kv‡bv fyj _vK‡j Zv Rvbv‡bv| 

 4.  †cÖvMÖv‡gi Rb¨ cÖavb †ggwi‡Z cÖ‡qvRbxq †ggwi Ae¯ vb •Zwi Kiv| 
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 5.  †cÖvMÖv‡gi †h‡Kv‡bv fzj ÎæwU ms‡kvab Kiv|  

C †cÖvMÖvg K¤úvBj Kivi avcmg~n:   

  1.  cÖ_‡g C †cÖvMÖv‡g cÖ‡ek Kivi ci File †gby‡Z Click Ki‡j GKwU KgvÛ wj÷ †`Lv hv‡e|  

  2.  New Ack‡b Click Kivi ci GKwU Lvwj ¯…xb †`Lv hv‡e|   

  3.  GLb †h‡Kv‡bv GKwU †cÖvMÖvg wj‡L msiÿY Kiv n‡j G †cÖvMÖvg‡K Source Code e‡j| 

  4.  †cÖvMÖvg †jLvi ci †gbyevi †_‡K Run-G Click Ki‡Z n‡e| A_ev Kx‡evW© †_‡K Ctrl+F9  Pvc‡Z n‡e|      

  5.  †cÖvMÖvg K¤úvBj Kivi ci †cÖvMÖv‡g fzj _vK‡j Zv ms‡kvab Ki‡Z n‡e| 

  6.  Run-Kivi ci fzj bv _vK‡j djvdj cÖ`k©b Ki‡e|  
 

5.12.3 †cÖvMÖv‡gi MVb (Structure of a program)  
cÖwZwU †cÖvMÖv‡gi wZbwU Ask _v‡K Ges G wZbwU As‡ki cvi¯úwiK m¤úK© wb‡Pi wP‡Î †`Lv‡bv n‡jv|  

 

  

wPÎ: †cÖvMÖv‡gi mvaviY MVb| 
 

BbcyU: BbcyU ej‡Z djvdj cÖvwßi Rb¨ †hme †WUv ev wb‡ ©̀k Kw¤úDUv‡i †`qv nq †m¸‡jv‡K eySvq|  

cÖ‡mwms: cÖ‡mm n‡jv BbcyU Abymv‡i cÖwµqvKiY Kiv|  

AvDUcyU: AvDUcyU ej‡Z †cÖvMÖv‡gi djvdj‡K eySvq| 

 

C †cÖvMÖvg MVb:  

C †cÖvMÖvg GK ev GKvwaK dvsk‡bi mgš̂‡q MwVZ| 
C †cÖvMÖvg †jLvi Rb¨ cÖ_‡g GK ev GKvwaK dvskb 

MVb Ki‡Z nq| Zvici dvskb¸‡jv‡K GKwÎZ 

Ki‡Z nq| hvi g‡a¨ GKwU Kgb dvskb n‡”Q 

main ( ) dvskb| main ( ) dvskbwU C †cÖvMÖv‡g 

Aek¨B AšÍf©y³ n‡e| GKwU C †cÖvMÖvg GK ev 

GKvwaK †mKkb wb‡q MwVZ| 

Documentation Section:  
GwU wm †cÖvMÖv‡gi Hw”QK Ask| G As‡k GK ev 

GKvwaK gšÍe¨, †cÖvMÖv‡gi bvg, †cÖvMÖv‡gi welqe ‧̄, 

†cÖvMÖvg iPwqZvi bvg, †cÖvMÖvg e¨env‡ii wbqg 

mshy³ Kiv nq| 

Link Section:  
G As‡k K¤úvBjv‡ii mv‡_ wewfbœ jvB‡eªwi 

dvsk‡bi ms‡hvM ¯ vcb Kiv nq A_©vr †nWvi 

dvBj mshy³ Kiv nq|  

Defination Section:  
G As‡k †cÖvMÖv‡gi Rb¨ cÖ‡qvRbxq Symbolic 
constant †K # define Kiv nq|  

BbcyU 
cÖ‡mwms AvDUcyU 

Documentation Section 
Link Section 
Defination Section 
Global Declaration Section 
main() Function Section 
{ 

Declaration Part 
Execution    Part 

 

} 
Subprogram Section 

Function  1 
Function  2  
         . 

         .        

Function  n  
 

 

wPÎ: GKwU  C †cÖvMÖv‡gi †g․wjK MVb| 
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Global Declaration Section: G As‡k GKvwaK dvskb ev †cÖvMÖv‡gi meLv‡b e¨eüZ nq Ggb 

PjK ev †fwi‡qej †NvlYv Kiv nq|  
main() Function Section: GKwU Kgb dvskb n‡”Q main () dvskb| main () dvskbwU C 

†cÖvMÖv‡g Aek¨B AšÍfy©³ n‡e| main() Function Gi `ywU Ask i‡q‡Q| h_v: 
1.  Declaration Part:  G As‡k cÖ‡qvRbxq PjK hv wbe©vn As‡k e¨envi Kiv n‡e Zv †NvlYv Ki‡Z nq|     
2.  Execution Part:  G As‡k †cÖvMÖvg wbe©vn K‡i|  main () Function G `ywU Ask `ywU wØZxq 

eÜbxi g‡a¨ ivL‡Z nq|  
Subprogram Section:  
G As‡k GK ev GKvwaK e¨enviKvixi •Zwi dvskb _vK‡e hv main() Function G Call Kiv 

n‡e| mvaviYZ main() Function Gi †k‡l Gme dvskb _v‡K, Z‡e G`i‡K main() dvsk‡bi 

Av‡MI wjLv hvq| 

GLv‡b GKwU mvaviY D`vni‡Yi mvnv‡h¨ Dc‡ii †`qv C †cÖvMÖv‡gi MVb Av‡jvPbv Kiv n‡jv|  

D`vniY-1 : ỳwU msL¨vi †hvMdj wbY©q K‡i msL¨v `ywU mn †hvMdj wcÖ›U Kivi Rb¨ †cÖvMÖvg wjL|  

 #include<stdio.h>  
 #include<conio.h>  
 main() 
 {  
 int x, y, sum; 
 x = 15;  
 y = 10;  
 sum = x +y;  
 printf (Ò1st Number = %d\n”,x);  
 printf (Ò2nd number = % d\n”, y);  
  printf(Ò summation = % d\n”, sum);  
  getch(); 
        }  
djvdj:  1st Number = 15 
  2nd Number = 10 
  Summation = 25  
†cÖvMÖvg we‡kølY:  

1.  #include<stdio.h> †cÖvMÖv‡gi wfZ‡i printf () GKwU jvB‡eªwi dvskb e¨envi Kiv n‡q‡Q| G 

dvskbwU stdio.h bvgK †nWvi dvB‡j i‡q‡Q| wm †cÖvMÖv‡g †hme jvB‡eªwi dvskb e¨envi Kiv 

nq †m¸‡jv †h †nWvi dvB‡j i‡q‡Q †cÖvMÖv‡gi kyiæ‡Z †m †nWvi dvB‡ji bvg #include Gi 

mv‡_ mshy³ Ki‡Z cv‡i| 

2.  #include<conio.h> †cÖvMÖv‡g wfZ‡i getch ( ) jvB‡eªwi dvskb e¨envi Kiv n‡q‡Q| G 

dvskbwU GKwU conio.h bvgK †nWvi dvB‡j i‡q‡Q| ZvB #include Gi mv‡_ D³ †nWvi 

dvBjwUi bvg mshy³ Kiv n‡q‡Q|  

3.   main ( ) †cÖvMÖv‡gi g~j dvskb| main ( ) †_‡KB †cÖvMÖv‡gi Kvh©KvwiZv ïiæ nq| cÖwZwU †cÖvMÖv‡g 

main () dvskb Aek¨B _vK‡e| 
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4. { wØZxq eªv‡KUwU main () dvskb †jLvi ci G dvskbwUi Kvh©µg kyiæeySv‡bvi Rb¨ kyiæ‡Z 

wØZxq eªv‡KU e¨envi Kiv nq|  

5.  int w`‡q x, y, sum variable ¸‡jvi †WUv UvBc integer †NvlYv Kiv n‡q‡Q| integer A_© n‡”Q 

c~Y©msL¨v|     

6.  printf( ) dvskbwU Kw¤úDUv‡ii c`v©q †Kv‡bv wKQz wcÖ›U ev cÖ`k©‡bi Rb¨ e¨eüZ nq|  

7. %d n‡jv integer †WUv UvB‡ci format specifications |  

8. \n duvKv jvBb wcÖ›U Kivi Rb¨ e¨eüZ nq|  

9. } eªv‡KUwU dvsk‡bi Kvh©µg †kl eySv‡bvi Rb¨ e¨envi Kiv n‡q‡Q|  
 

5.12.4  †WUv UvBc (Data Type)  
Kw¤úDUv‡i BbcyU As‡ki gva¨‡g †hme A¼, eY©, wPý BZ¨vw` †`Iqv nq Ges hvi Dci wbf©i K‡i 

cÖwµqvKiY Kiv nq Zv‡K †WUv e‡j| †hgb- QvÎ-QvÎx‡`i cixÿvi djvdj •Zwii Rb¨ msM„nxZ Zv‡`i 

bvg, †ivj b¤̂i, wewfbœ wel‡q cÖvß b¤̂i n‡jv GK GKwU †WUv| wm †cÖvMÖvg g~jZ KZK¸‡jv †÷U‡g›U Gi 

mgš̂‡q MwVZ| Avi G †÷U‡g›U •Zwii g~j Dcv`vb n‡jv wewfbœ ai‡bi †WUv, aªæeK, PjK BZ¨vw`|  

†WUvi aib‡K †WUv UvBc ejv nq| C †cÖvMÖvwgs-G wewfbœ cÖKvi †WUv wb‡q KvR Kiv nq| †cÖvMÖvg Pvjbvi 

mgq mKj †WUv †ggwi‡Z msiwÿZ nq| wewfbœ UvB‡ci †WUv †ggwi‡Z wfbœ wfbœ evB‡Ui RvqMv `Lj K‡i| 
  

wm-j¨vs¸‡q‡R †WUvi †kÖwY wefvM: wm †cÖvMÖvwgs Zvi †WUv UvB‡ci Rb¨ †ek mg„×| mvaviYZ †WUv UvBc 

†gwk‡bi Dci wbf©ikxj| ANSI (American National Standard Institute) KZ…©K wba©vwiZ wm fvlvq 

e¨eüZ †WUvmg~n‡K Pvi fv‡M fvM Kiv nq| h_v:  

 1.  cÖvBgvwi ev dvÛv‡g›Uvj †WUv UvBc (Primary or Fundamental data type) 
 2. BDRvi wWdvBÛ †WUv UvBc (User defined data type) 
 3.  wWivBfW †WUv UvBc (Derived data type) 
 4.  GgwU †WUv UvBc (Empty data type) 
 
 
 
 

 

 

 

 

 

 

 

 

wPÎ:  †WUvi cÖKvi‡f` 

Data Type 

Primary or 
Fundamental data type 

User defined 
data type 

Derived  
data type 

Empty  
data  type 

  Integer Floating point Character 

Signed type 

     int 

   Short int 

  long int 

   Double Precision 

     Long double 
Signed char 

Unsigned char 

Double 
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1. cÖvBgvwi ev dvÛv‡g›Uvj †WUv UvBc (Primary or Fundamental data type):  
cÖvBgvwi ev dvÛv‡g›Uvj †WUv UvB‡c mvaviYZ c~Y©msL¨v, fMœvsk, K¨v‡i±vi ev †¯úkvj wm¤ĵ e¨eüZ 

n‡q _v‡K| G †WUv UvBc‡K mvaviYZ Pvi fv‡M fvM Kiv hvq| h_v: 
 K.   Bw›URvi (Integer) ev c~Y©msL¨v   

 L.   †d¬vwUs c‡q›U (Floating Point) ev fMœvsk 

 M.   Wvej wcÖwmkb (Double Precision) 
 N.   K¨v‡i±vi (Character) ev Aÿi 

K.  Bw›URvi (Integer) ev c~Y©msL¨v : Bw›URvi UvBc †WUv ej‡Z c~Y©msL¨vi †WUv‡K eySvq| G †WUvi 

†iÄ -2
15

 †_‡K +2
15−1 ch©šÍ| A_©vr −32768 †_‡K +32767 ch©šÍ n‡q _v‡K| myZivs †Kv‡bv 

†WUvi gvb hw` −32768 †_‡K + 32767 Gi g‡a¨ nq Z‡e †mB †WUv‡K Bw›URvi †WUv ejv nq| 

†hgb-10,50,105,270I 500 BZ¨vw`| G †WUv A‡bK mgq wewfbœfv‡e e¨envi Kiv nq| †hgb- 

Short Integer, Long Integer, Unsigned Integer BZ¨vw`| †ggwi‡Z Integer †WUv †jLvi 

Rb¨ 2 evBU RvqMv jv‡M|   
 

L.  †d¬vwUs c‡q›U (Floating Point) ev fMœvsk: †d¬vwUs c‡q›U †WUv UvBc ej‡Z `kwgKhy³ 

†WUv‡K eySv‡bv nq| G †WUvi †iÄ 3.4E-38 †_‡K 3.4E+38 ch©šÍ n‡q _v‡K| GLv‡b 

Exponential Notation G ÔEÕ †K Exponent Gi mswÿß iƒc wnmv‡e e¨envi Kiv n‡q _v‡K| 

ÔEÕ Gi ci †h †jLv nq (abvZœK ev  FYvZœK) Zv Kqevi msL¨v‡K 10 w`‡q ¸Y K‡i Zv eySvq| 

†hgb− 
 

2.3456E + 4 = 2.3456*10*10*10*10 = 23456 
2.3456E − 4 = 2.3456*10−1*10−1*10−1*10−1

 

   = 2.3456*10−4
  

   = 0.00023456 
 

 †d¬vwUs †WUv UvBc A‡bK mgq Double Floating Data Type AvKv‡i e¨envi Kiv nq| G‡`i 

mswÿß bvg n‡”Q- Double Float| Gai‡bi †WUv †ggwi‡Z 4 evBU ev 32 weU RvqMv `Lj K‡i|  
 

M.  Wvej wcÖwmkb (Double Precision): Wvej wcÖwmkb †WUvI n‡jv `kwgKhy³ †WUv| Z‡e GwU †d¬vwUs 

c‡q›U †WUvi †ÿ‡Î e¨eüZ m~²Zvi cwigvY AviI evwo‡q †`q| Gi m~²Zv  14 wWwRU ch©šÍ evov‡bv 

m¤¢e| G †WUvi †iÄ 1.7E-308 †_‡K 1.7E+308 ch©šÍ nq| Gai‡bi †WUv †ggwi‡Z 8 evBU ev 64 

weU RvqMv `Lj K‡i|  
N.  K¨v‡i±vi (Character) ev Aÿi: G †WUv UvBc A¨vjdv‡eU A_©vr (a−z, A−Z) AsK  (0−9) ev 

we‡kl †Kv‡bv wPý †hgb- (#,@,*) BZ¨vw`‡K eySv‡bv nq| mvBb K¨v‡i±vi ev AvbmvBb 

K¨v‡i±vi G `yai‡bi K¨v‡i±vi UvBc †WUv n‡q _v‡K| mvBb K¨v‡i±vi ev AvbmvBb K¨v‡i±vi 

†ggwi‡Z 8 weU ev 1 evBU RvqMv `Lj K‡i| mvBb K¨‡i±v‡ii †iÄ maviYZ −27
†_‡K 27−1 

ch©šÍ| AvbmvBb K¨v‡i±v‡ii †iÄ 28 
ev 256 ch©šÍ n‡q _v‡K| 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



 †cÖvMÖvwgs fvlv  

 

181 

2.  BDRvi wWdvBÛ †WUv UvBc (User Defined Data Type): C †cÖvMÖvwgs G B”Qvbyhvqx †WUv 

UvBc •Zwi Kiv hvq| G‡`i‡K Kv÷g †WUv UvBc ev BDRvi wWdvBb †WUv UvBc ejv nq| 

Gai‡bi †WUv UvBc wn‡m‡e mvaviYZ UvBc †Wwd‡bkb ev Ges BwbD‡gwi‡UW ev e¨eüZ n‡q 

_v‡K| G †WUv UvBc n‡”Q  ÷ªvKPvi, K¬vm, BDwbqb BZ¨vw`|   

3.  wWivBfW †WUv UvBc (Derived Data Type): G †WUv UvBc Gi g‡a¨ A¨v‡i, dvskb, 

÷ªvKPvi, c‡q›Uvi I †idv‡iÝ AšÍfy©³|  

4. GgwU †WUv UvBc (Empty data type): GgwU †WUv UvBc wn‡m‡e mvaviYZ f‡qW (Void), 
f¨vjy‡jm (Valueless) ev bvj (Null) e¨eüZ n‡q _v‡K| 

 

C †cÖvMÖv‡g WvUv UvBc wW‡K¬qvi Kivi c×wZ 
 

Charactar †WUv UvB‡ci MVb:     

char < variable name>;  
char ch; (GLv‡b ch GKwU variable) 
char ch = `x’ (variable assign Kivi 

wbqg) 

Integer †WUv UvB‡ci MVb:  

int < variable name>;  
int number1;  
short int number2;  
long int number3:  

Float †WUv UvB‡ci 

MVb:  

float number1;  
double number2;  
long double number3;  
 

 

C  †cÖvMÖv‡g †WUv UvB‡ci bvg, Kx IqvW©, AvKvi I †iÄ:  
 

†fwi‡qej UvBc Kx IqvW© 
msiÿ‡Yi Rb¨ 

weU msL¨v 
 e¨vwß 

character  char  8 − 128 to 127 ev −27 †_‡K 27−1 
unsigned unsigned char  8 0  to  255 ev 0  †_‡K (28 − 1) 
integer int  16 − 32768 to 32767 ev −215 †_‡K (215−1) 
short interger  short int  16 − 32768 to 32767 
long integer  long int  32 −  214748348 to 2147483647 ev −231 

†_‡K (231−1) 
unsigned integer unsigned int  16 0  to  65535 ev 0 †_‡K (216 − 1) 
unsigned short 
integer  

unsigned short 
int  

16 0  to  65535 ev 0 †_‡K (216 − 1) 

unsigned long 
integer  

unsigned long 
int 

32 0  to  4294467295 ev 0 †_‡K (232 − 1) 

float  float  32 3.4 E − 38  to  3. 4 E + 38   
double  double  64 1.7 E − 308  to 1.7 E + 308   
long double  long double  80 3.4E − 4932  to  1.1E  +  4932 

 

aªæeK  (Constant):  
 

†cÖvMÖvg wbe©v‡ni mgq C fvlvq Ggb wKQz gvb Av‡Q hv †Kv‡bv mgq cwiewZ©Z nq bv| †hgb π Gi gvb 

n‡jv 
22
7   ev 3.14285|  KL‡bv G π Gi gv‡bi †Kv‡bv cwieZ©b nq bv| †cÖvMÖvg wbe©v‡ni mgq hvi 

gvb AcwieZx©Z _v‡K Zv‡K aªæeK e‡j| †cÖvMÖv‡g †Kv‡bv w  ̄i ev AcwieZ©bkxj gvb e¨envi Kivi 

Rb¨ †cÖvMÖv‡g aªæeK ev Constant wnmv‡e †NvlYv Kiv nq|  w
w
w
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†cÖvMÖv‡g aªæeK e¨env‡ii myweav− 

 1.   aªæeK e¨envi Ki‡j A‡bK †ÿ‡Î fyj nIqvi m¤¢vebv K‡g hvq| 

 2.   †cÖvMÖv‡gi †KvW UvBc Ki‡Z mgq jv‡M| 

 3.   †cÖvMÖvg mnR‡eva¨ nq|  

aªæeK (Constant) Pvi cÖKvi| h_v− 
  

 1.  Bw›URvi Kb÷¨v›U (Integer Constant)  
 2.  †d¬vwUs c‡q›U Kb÷¨v›U (Floating Point Constant)  
 3.  Aÿigvjv ev K¨v‡i±vi (Character Constant)  
 4.  w÷ªs Kb÷¨v›U (String Constant)   
 

1.  Bw›URvi Kb÷¨v›U (Integer Constant): Integer Constant Bw›URvi ev c~Y© msL¨vi mgš^‡q 

MwVZ| A_©vr 0-9 ch©šÍ A¼¸‡jvi mgš^‡q MwVZ| †hgb- 50, 100, 105, 200, 500 BZ¨vw`| 

C fvlvq e¨eüZ Bw›URvi Kb÷¨v›U‡K mvaviYZ wZb fv‡M fvM Kiv hvq| h_v: 
 K) †Wwmgvj Bw›URvi Kb÷¨v›U,  L) AKU¨vj Bw›URvi Kb÷¨v›U,  M) †n·v‡Wwmgvj Bw›URvi 

Kb÷¨v›U 

K.  †Wwmgvj Bw›URvi Kb÷¨v›U: 0 †_‡K 9 ch©šÍ A¼¸‡jvi mgš^‡q †Wwmgvj Bw›URvi MwVZ| 

abvZœK ev FbvZœK gvb †Wwmgvj Bw›URv‡ii Ask| †hgb- 205, + 505, −70 BZ¨vw`|  

L.  AKU¨vj Bw›URvi Kb÷¨v›U: 0 †_‡K 7 ch©šÍ A¼¸‡jvi mgš^‡q AKU¨vj Bw›URvi Kb÷¨v›U 

MwVZ| G ai‡bi msL¨vi c~‡e© 0 emv‡Z nq| †hgb- 0542, + 0125, − 0225 BZ¨vw`|  

M.  †n·v‡Wwmgvj Bw›URvi Kb÷¨v›U: 0 †_‡K 9 ch©šÍ A¼¸‡jv Ges A †_‡K F ev a †_‡K f ch©šÍ 

Avjdv‡ewU‡Ki mgš^‡q †n·v‡Wwmgvj Bw›URvi Kb÷¨v›U MwVZ| Gai‡bi msL¨vi c~‡e© 0X ev 
0x  wjL‡Z nq| †hgb- 0XBD57, 0xabc BZ¨vw`|  

2.  †d¬vwUs c‡q›U Kb÷¨v›U (Floating Point Constant): Floating Point Constant Aek¨vB 

fMœvs‡ki mgš^‡q MwVZ| 0 †_‡K 9 ch©šÍ A¼¸‡jvi mvnv‡h¨ MwVZ `kwgKhy³ ev fMœvsk 

msL¨v¸‡jvB n‡jv †d¬vwUs c‡q›U Kb÷¨v›U| †hgb- 0.125, 0.275, 0.009 BZ¨vw`|  

3.  Aÿigvjv ev K¨v‡i±vi (Character Constant): Aÿigvjv ev K¨v‡i±vi aªæeK¸‡jv K¨v‡i±v‡ii 

mgš̂‡q MwVZ| G‡Z mvaviYZ wm‡½j †Kv‡Ukb e¨envi Kiv n‡q _v‡K| †hgb- ÔJ’ , `S’ BZ v̈w`|  
4. w÷ªs Kb÷¨v›U (String Constant): GK ev GKvwaK K¨v‡i±vi hLb •ØZ eÜbxi (Double 

quotation) Gi gva¨‡g Ave× _v‡K ZLb Zv‡K w÷ªs Kb÷¨v›U e‡j| †hgb- ÒShuvodeep” 
ÒJoyshreeÓ ÒCambrian College” BZ¨vw`|   

 

†fwi‡qej (Variable) 
 

†fwi‡qej n‡jv †ggwi () †jv‡Kk‡bi bvg ev wVKvbv| †cÖvMÖv‡g †WUv e¨env‡ii c~‡e© Zv Aek¨B 

†ggwi‡Z ivLv hvq| G‡ÿ‡Î †ggwi A¨v‡Wªm mivmwi e¨envi bv K‡i GKwU bvg w`‡q H bv‡gi Aax‡b 

†WUv ivLv nq| H bvg‡KB †fwi‡qej ev PjK e‡j| Ab¨fv‡e ejv hvq †h, †cÖvMÖvg wbe©v‡ni mgq hvi 

gvb cwiewZ©Z nq Zv‡K †fwi‡qej ev PjK e‡j| Pj‡Ki GKwU bvg w`‡Z nq| bvgwU 31 Aÿ‡ii 

g‡a¨ n‡Z nq| bv‡gi cÖ_g Aÿi Ae¨kB eY© n‡Z nq| B”Qvg‡Zv Pj‡Ki bvg †`qv hvq| Z‡e 

msMwZc~Y© bvg †`qv fv‡jv|  
w
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†hgb−GKRb wkÿv_©xi evsjv, Bs‡iwR, Z_¨ I †hvMv‡hvM cÖhyw³ G wZbwU wel‡qi b¤̂i †cÖvMÖv‡g BbcyU AvKv‡i 

†`qvi Rb¨ wZbwU †fwi‡qej `iKvi n‡e| G‡ÿ‡Î x, y I z †K †fwi‡qej wn‡m‡e e¨envi Kiv hvq|    

†fwi‡qej wW‡K¬qv‡ikb:   

†cÖvMÖv‡g †WUv wb‡q KvR Kivi mgq cÖwZwU †WUvi Rb¨ GKwU †fwi‡qej e¨envi Ki‡Z nq| Avevi 

cÖwZwU †fwi‡qe‡ji bv‡gi c~‡e© Zvi †WUv UvBc D‡jøL Ki‡Z nq| †WUv UvBcmn †Kv‡bv †fwi‡qe‡ji 

bvgKiY Kivi cÖwµqv‡K †fwi‡qej †NvlYv ejv nq| C †Z †fwi‡qej †NvlYv Kivi wbqg n‡jv− 

 data_type variable_name:  
 data_type variable_name = value; (value assign Kivi †ÿ‡Î)  
D`vniY:  

 int x;  
 int x = 10;  (value assign Kivi †ÿ‡Î) 
C †Z †Kv‡bv ai‡bi †WUvi Rb¨ †Kv‡bv †WUv UvBc Ki‡Z nq Zv wb‡gœ †`Lv‡bv n‡jv−  

character UvBc †WUv ivLvi Rb¨ data_type  As‡k char wjL‡Z nq|   
integer UvBc †WUv ivLvi Rb¨, data_type As‡k int wjL‡Z nq|  

float UvBc †WUv ivLvi Rb¨, data_type As‡k float wjL‡Z nq|  
double UvBc †WUv ivLvi Rb¨, data_type As‡k double wjL‡Z nq|  

 

g~jZ †Kv‡bv †fwi‡qej wW‡K¬qvi Kivi mgq data_type As‡ki gva¨‡g K¤úvBjvi‡K Rvwb‡q †`qv 

nq †h, mswkøó †fwi‡qej †ggwi‡Z wK ai‡bi †WUv ivL‡Z e¨envi Kiv n‡e| A_©vr mswkøó 

†fwi‡qe‡ji Rb¨ †ggwi‡Z KZ evBU RvqMv wba©vwiZ n‡e|  

†fwi‡qej ev PjK †jLvi wbqgvewj− 

†fwi‡qej †NvlYv, bvgKiY Ges Zv e¨env‡ii Rb¨ KZK¸‡jv mywbw`©ó wbqg AbymiY Ki‡Z nq| 

wb‡gœ †m¸‡jv D‡jøL Kiv n‡jv: 

•  †fwi‡qej bvgKi‡Y †Kej Avjdv‡ewUK K¨v‡i±vi (a, ……, z, A, ……, Z), wWwRU (0, 1, 2, 
…., 9), Ges AvÛvi‡¯‥vi (−) e¨envi Kiv hvq| AvÛvi‡¯‥vi e¨ZxZ Ab¨ †Kv‡bv †¯úkvj 

K¨v‡i±vi (†hgb- !, @, #, $, %, *, +, − BZ¨vw`) e¨envi Kiv hvq bv| †hgb-hsc −com, 
Mycomp  •ea †fwi‡qej; wKšÍy hsc@com I My&Comp A‣ea|  

•  †fwi‡qej bv‡gi g‡a¨ †Kv‡bv duvKv  ̄vb ev White space _vK‡Z cv‡i bv| †hgb-

MyNumber, Number1, My−Comp •ea †fwi‡qej| wKšÍy My Number, Number 1 I 

My Comp A‣ea|  

•  †fwi‡qej bvg wWwRU ev A¼ w`‡q ïiæ n‡Z cv‡i bv| †hgb−Number1 I Number−10 •ea 

†fwi‡qej; wKšÍy 1 Number I 10−Number A‣ea|  
•  wm †cÖvMv‡g eo nv‡Zi Ges †QvU nv‡Zi Aÿi¸‡jv Avjv`v A_© enb K‡i| ZvB MyNumber, 

Number1 I Number−10 bv‡g †fwi‡qej †NvlYv K‡i h_vµ‡g myNumber, number 1 I 

Number−10  bv‡g e¨envi Kiv hvq bv| 
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•   †Kv‡bv KxIqv‡W©i bvg †fwi‡qej wn‡m‡e e¨envi Kiv hvq bv Ges main †Kv‡bv KxIqvW© bv 

n‡jI †fwi‡qej bvg wn‡m‡e main e¨nvi Kiv hvq bv| Aek¨ Kx-IqvW©mg~‡ni bv‡gi GK ev 

GKvwaK eY© eo nv‡Zi ni‡d wj‡L AvB‡Ww›Udvqv‡ii bvg wn‡m‡e e¨envi Kiv hvq| Z‡e Giƒc 

bv KivB DËg| †hgb-Int, Char, Main, MAIN BZ¨vw` •ea †fwi‡qej| wKšÍy int, private, 
main BZ¨vw` A‣ea|  

•  †fwi‡qej bvgKi‡Y †h‡Kv‡bv msL¨K K¨v‡i±vi e¨envi Kiv hvq| Z‡e ANSI wbqg Abyhvqx 

`ywU †fwi‡qe‡ji bv‡gi cv_©K¨ Aek¨B cÖ_g 31wU K¨v‡i±v‡ii g‡a¨ n‡Z n‡e| GRb¨ 

†fwi‡qej bvgKi‡Y 31wU K¨v‡i±v‡ii †ewk e¨envi bv KivB fv‡jv|  
†fwi‡qe‡ji cÖKvi‡f`: wWK¬v‡ik‡bi Dci wfwË K‡i †fwi‡qej‡K `yfv‡M fvM Kiv hvq| h_v:  

 1.  †jvKvj †fwi‡qej (Local Variable) I   2.  †Møvevj †fwi‡qej (Global Variable) 

1.  †jvKvj †fwi‡qej (Local Variable): †Kv‡bv dvsk‡bi g‡a¨ †fwi‡qej wW‡K¬qvi Ki‡j  Zv‡K 

D³ dvsk‡bi †jvKvj †fwi‡qej ev  ̄vbxq PjK ejv nq| dvsk‡bi g‡a¨ †NvlYv Kiv PjK D³ 

dvsk‡bi evB‡i e¨envi Kiv hvq bv| †jvKvj †fwi‡qe‡ji Kg©KvÐ ïaygvÎ mswkøó dvsk‡bB mxgve× 

_v‡K| wfbœ wfbœ dvsk‡b GKB bv‡gi †jvKvj †fwi‡qej _vK‡Z cv‡i|  

2. †Møvevj †fwi‡qej (Global Variable): mKj dvsk‡bi evB‡i †cÖvMÖv‡gi kyiæ‡Z †NvlYvK…Z 

†fwi‡qej‡K †Møvevj †fwi‡qej ejv nq| †Møvevj †fwi‡qej mvaviYZ †cÖvMÖv‡gi ïiæ‡ZB wW‡K¬qvi Kiv 

nq| Gai‡bi †fwi‡qe‡ji Kg©KvÐ †Kv‡bv dvsk‡bi g‡a¨ mxgve× bq e‡j G‡K †Møvevj ev mve©Rbxb 

†fwi‡qej e‡j| 

†Møvevj †fwi‡qej main() dvsk‡bi c~‡e© †NvlYv Ki‡Z nq Ges †Møvevj †fwi‡qej int,char,float  
BZ¨vw` †WUv UvBc n‡Z cv‡i| wm †cÖvMÖv‡g †fwi‡qej Kvh©KvwiZvi Dci wbf©i K‡i †fwi‡qejmg~n‡K 

AviI K‡qKfv‡M wef³ Kiv hvq| h_v:  

 1.  A‡Uv‡gwUK †fwi‡qej (Automatic Variable) 

 2.  G·Uvibvj †fwi‡qej (External Variable)  

 3.  ÷¨vwUK †fwi‡qej (Static Variabe) 

 4.  †iwR÷vi †fwi‡qej (Register Variable) 
KvR:  aªæeK I PjK Gi g‡a¨ cv_©K¨ †jL| 

 

5.12.5 C-Gi Acv‡iUi (Operator) 
 

wm fvlvq MvwYwZK (Mathemetical) Ges †h․w³K (Logical) KvR wbqš¿Y Kivi Rb¨ KZK¸‡jv 

we‡kl K¨v‡i±vi †hgb: +,-,*,/,++,--, BZ¨vw` wPý e¨eüZ nq| Gme we‡kl K¨v‡i±vi¸‡jv‡K ejv 

nq Acv‡iUi| G Acv‡iUi †hme †WUvi (†hgb-Bw›URvi UvBc †WUv, †d¬vwUs c‡q›U †WUv BZ¨vw`) 

mvnv‡h¨ Kvh© m¤úv`b K‡i Zv‡`i‡K ej nq Acv‡iÛ| †Kv‡bv Acv‡iU‡ii mv‡_ Acv‡iÛ e¨envi K‡i 

expression •Zwi Kiv nq| †hgb- a + b – (a*b)/c n‡jv GKUv expression| A_v©r KZK¸‡jv 

Acv‡iÛ ,Acv‡iUi Ges Kb÷¨v‡›Ui wgwjZ dj n‡jv G·‡cÖkb (Expression) ev ivwkgvjv|  
D`vniY¯^iƒc ejv hvq, x = (a + b + c)/3 ; GKwU G·‡cÖkb| GLv‡b, a, b, c n‡jv Acv‡iÛ 

(Operand) 
+ , = Ges / n‡jv Acv‡iUi Ges 3 n‡jv GKwU Kb÷¨v›U|    w
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†hme Acv‡iUi GKwU gvÎ Acv‡iÛ wb‡q KvR K‡i Zv‡`i‡K unary operator e‡j|  

D`vniY: – x+y | GLv‡b – operator wU unary operator n‡jv| 

†hme Acv‡iUi `ywU Acv‡iÛ wb‡q KvR K‡i Zv‡`i‡K binary operator e‡j| binary operator 
¸‡jv `y‡Uv Acv‡i‡Ûi gvSLv‡b e¨eüZ nq| †hgb- 

(a + b) – x ; GLv‡b Ô+Õ Acv‡iUiwUi a I b `y‡Uv Acv‡iÛ Ges Ô-Õ Acv‡iUiwU `y‡Uv Acv‡iÛ (a 
+ b) I x †K wb‡q KvR K‡i| ZvB G‡ÿ‡Î Ô+Õ I Ô-Õ binary operator| 
 

wm fvlvq Acv‡iUi‡K AvU fv‡M fvM Kiv hvq| h_v: 

 1.  MvwYwZK Acv‡iUi (Arithmetic Operators) 
 2.  wi‡jkbvj Acv‡iUi (Relational Operators) 
 3.  jwRK¨vj Acv‡iUi (Logical Operators) 
 4.  A¨vmvBb‡g›U Acv‡iUi (Assignment Operators) 
 5.  Bbwµ‡g›U Ges wWwµ‡g›U Acv‡iUi (Increment and Decrement Operators) 
 6.  KwÛkbvj Acv‡iUi (Conditional Operators) 
 7.  weU IqvBR Acv‡iUi (Bitwise Operators) 
 8.  †¯úkvj Acv‡iUi (Special Operators) 
 
 

1. MvwYwZK Acv‡iUi (Arithmetic Operators)  
 

C †cÖvMÖv‡g wewfbœ iKg MvwYwZK KvR (†hgb-†hvM, we‡qvM, ¸Y, fvM cÖf„wZ) Kivi Rb¨ †hme cÖZxK 

ev Acv‡iUi e¨eüZ nq †mme Acv‡iUi‡K Arithmetic Operator ejv nq| C †Z g~jZ cuvPwU 

Arithmetic Operator Av‡Q| †hgb− 

 

Acv‡iUi (Operator) bvg (Name) e¨envi (Uses) 
+ plus †hvM Kivi Rb¨ e¨eüZ nq| 

- minus we‡qvM Kivi Rb¨ e¨eüZ nq| 

/ division fvM K‡i fvMdj wbY©‡qi Rb¨ e¨eüZ nq| 

* multiplier ¸Y Kivi Rb¨ e¨eüZ nq| 

% modulas fvM‡kl †ei Kivi Rb¨ e¨eüZ nq| 

 

C †Z m~PK Gi KvR Kivi Rb¨ †Kv‡bv Acv‡iUi †bB| ZvB m~P‡Ki KvR †cÖvMÖv‡g wb‡Pi g‡Zv K‡i Dc  ̄vcb 

Ki‡Z nq, 

 a4
 †K wjL‡Z nq a*a*a*a; 

 3a3 
†K wjL‡Z nq 3*a*a*a ; 

 2(a+b)2 
 †K wjL‡Z nq 2*(a+b) * (a+b) ; 

Z‡e Gai‡bi KvR Kivi Rb¨ C Gi wbR¯^ wKQz function Av‡Q| 
w
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C †Z Arithmetic operator ¸‡jv e¨envi K‡i Dc‡ii g‡Zv mvaviY expression QvovI RwUj 

expression •Zwi Kiv hvq| †hgb−  

MvwYwZK G·‡cÖkb mgZzj¨ C Gi G·‡cÖkb 

Y = a2+2ab+b2 Y = a*a + 2*a*b + b*b 

Y = 2ab2d/3c Y = (2*a*b*b*d)/(3*c) 

Y = 4m2 + 6n +2 Y = 4*m*m + 6 * n +2 

Y = πr2 + 2πrh Y = 3.14 * r* r + 2*3.14 * r* h 

A = )cs)(bs)(as(s −−−  A = SQRT (s * (s–a) * (s–b) * (s–c)) 

Z = ax2 + bx + c Z = a*x*x+b*x+c 

y = 
3a2 + 2b

 4   
y = (3*a*a+2*b)/4 

sinAB + cosAB Sin(A*B) + cos(A*B) 
 

wb‡gœi G·‡cÖkbmg~n e¨vL¨v Ki| 

 i.   a = + i 
 ii.   + + i >  I  i + + 
mgvavb:  

 i.   a = + A_© Gi gvb i Gi mgvb a = a + i 
 ii.   + + i A_© i + i Gi Abyiƒc| + + hw` Operator Gi Av‡M _v‡K Z‡e Zv‡K pre-increment or  
             prefix e‡j|  
       i++ A_© i = i + 1  Abyiƒc| ++ hw` Operator Gi c‡i _v‡K Z‡e Zv‡K post-increment or 

postfix e‡j| 

wi‡jkbvj Acv‡iUi (Relational Operators) 
†cÖvMÖvg wbe©v‡ni mgq `ywU Pj‡Ki g‡a¨ Zzjbvi †ÿ‡Î wi‡jkbvj Acv‡iUi e¨eüZ nq| †cÖvMÖv‡g `y‡Uv 

Acv‡i‡Ûi g‡a¨ wewfbœ m¤úK© cÖKvk Ki‡Z †h Acv‡iUimg~n e¨eüZ nq Zv‡`i‡K Relational 
Operator ejv nq|  

GLv‡b m¤úK© ev wi‡jkb ej‡Z GKwU Acv‡iÛ Aci Acv‡iÛ †_‡K †QvU wKsev †QvU ev mgvb wKsev 

eo ev mgvb BZ¨vw` eySvq|  w
w
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wb‡P wi‡jkbvj Acv‡iUi I Zvi Kv‡Ri eY©bvi QK †`qv n‡jv: 

wi‡jkbvj 

Acv‡iUi 
KvR D`vniY eY©bv 

< Less than (†QvU) a < b a Gi gvb b gv‡bi †P‡q †QvU 

< = Less than or equal (†QvU ev 

mgvb) 
a <= b a Gi gvb b gv‡bi †P‡q †QvU A_ev 

mgvb 

> Greater than (eo) a > b a Gi gvb b gv‡bi †P‡q eo 

>= Greater than or equal  
(eo ev mgvb) 

a > = b a Gi gvb b gv‡bi †P‡q eo A_ev 

mgvb|  

== Equal to (mgvb) a == b a Gi gvb b gv‡bi mgvb 

! = Not equal to (Amgvb) a ! = b a I b Gi gvb mgvb bq 

3. jwRK¨vj Acv‡iUi (Logical Operators)   
mvaviYZ `yB ev Z‡ZvwaK G·‡cÖk‡bi Zzjbvi Rb¨ hyw³g~jK Acv‡iUi e¨eüZ nq| †cÖvMÖv‡g 

hyw³g~jK G·‡cÖkb wb‡q KvR Kivi Rb¨ †hme Acv‡iUi e¨envi Kiv nq †m¸‡jv‡K jwRK¨vj ev 

†h․w³K Acv‡iUi ejv nq| jwRK¨vj Ai (||), jwRK¨vj GÛ (&&) Ges jwRK¨vj bU (!) BZ¨vw` 

n‡”Q jwRK¨vj Acv‡iUi|  

wb‡P jwRK¨vj Acv‡iUi I Zv‡`i KvR eY©bv Kiv n‡jv: 
Acv‡iUi 

Gi wPý 

Acv‡iUi Gi 

bvg 
Kvh©c×wZ D`vniY 

&& AND 
Acv‡iUi 

hw` Dfq Acv‡iÛ Gi gvb k~b¨ bv nq 

Z‡eB kZ©wU mZ¨ ev true n‡e| 

(A && B) is true. 

|| OR 
Acv‡iUi 

hw` `ywU Acv‡iÛ Gi Kgc‡ÿ GKwU 

gvb k~b¨ bv nq Z‡eB kZ©wU mZ¨ ev 

true n‡e| 

(A || B) is true. 

! NOT 
Acv‡iUi 

Acv‡iÛ Gi gvb wecixZ A‡_© e¨eüZ 

nq| hw` GKwU kZ© mZ¨ ev true nq 

Ges †m‡ÿ‡Î jwRK¨vj NOT 
Acv‡iUi e¨env‡ii d‡j kZ©wU wg_¨v 

ev false n‡e| 

! (A && B) is false. 
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4. A¨vmvBb‡g›U Acv‡iUi (Assignment Operators) 
hLb †Kv‡bv ivwkgvjvi ev †Kv‡bv aªæe‡Ki gvb †Kv‡bv Pj‡K ivL‡Z nq ZLb A¨vmvBb‡g›U Acv‡iUi 

e¨envi Kiv nq| †Kv‡bv G·‡cÖkb ev †fwi‡qe‡ji gvb‡K Ab¨ †Kv‡bv †fwi‡qe‡ji gvb wn‡m‡e 

wba©viY Ki‡Z †hme Acv‡iUi e¨envi Kiv nq, ZvB n‡jv Assignment Operator| mvaviYZ 

A¨vmvBb‡g›U Acv‡iUi wnmv‡e Ô=Õ wPý e¨eüZ nq| a = 5, Factorial= 0| GLv‡b a I Factorial 
n‡jv †fwi‡qe‡ji bvg hv‡`i †K h_vµ‡g 5 Ges w`‡q 0 A¨vmvB›U Kiv n‡q‡Q| C fvlvq short 
hand assignment operator I e¨eüZ nq|  

wb‡P C †cÖvMÖvwgs fvlvq short hand assignment operator ¸‡jvi ZvwjKv †`qv n‡jv: 

 

Simple assignment operator Short hand assignment operator 

 a = a +  a + = 1 
 a = a −1  a − = 1 
 a = a * b  a * = b 
 a = a/b  a / = b 
 a = a%b  a% = b 

 

†Uwej-wm Gi short hand assignment operator 
 

5. Bbwµ‡g›U Ges wWwµ‡g›U Acv‡iUi (Increment and Decrement Operators)  
 

wm †cÖvMÖv‡g `ywU ¸iæZ¡c~Y© Acv‡iUi e¨envi Kiv nq hv mvaviYZ Ab¨ fvlvq e¨envi Kiv nq bv| 

Acv‡iUi `ywU n‡”Q Increment and Decrement Operators| A_©vr ++ Ges -- | 
†fwi‡qe‡ji gvb‡K ewa©Z Kivi Rb¨ †h Acv‡iUi e¨envi Kiv nq Zv‡K Increment Operator 
e‡j| G ewa©Z KiY 1 †_‡K ïiæ K‡i †h‡Kv‡bv gvb n‡Z cv‡i| †hgb- x=x+1; x=x+6 BZ¨vw`| 

Increment Operator GKwU  BDbvwi Acv‡iUi hvi MVb wb¤œiƒc− 
 

                      ++a or a++ 
++a †K prefix Bbwµ‡g›U e‡j Ges a ++ †K postfix Bbwµ‡g›U e‡j| 

++a is equivalent to a = a + 1; or a + = 1 
 

†fwi‡qe‡ji gvb‡K n«vm Kivi Rb¨ †h Acv‡iUi e¨envi Kiv nq Zv‡K Decrement Operator 
e‡j| G n«vm KiY 1 †_‡K ïiæ K‡i †h‡Kv‡bv gvb n‡Z cv‡i| †hgb- x = x−1; x = x − 6 
BZ¨vw`| Decrement Operator GKwU  BDbvwi Acv‡iUi hvi MVb wb¤œiƒc− 

                      --a or a-- 
--a †K  prefix wWwµ‡g›U e‡j Ges a++ †K postfix wWwµ‡g›U e‡j| 

--a is equivalent to a = a − 1; or a− =1 
 w
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6. KwÛkbvj Acv‡iUi (Conditional Operators)  
 

wm †cÖvMÖv‡g kZ© mv‡c‡ÿ †Kv‡bv †fwi‡qej ev G·‡cÖk‡bi gvb Ab¨ †Kv‡bv †fwi‡qej ev G·‡cÖk‡bi 

gvb wnmv‡e wba©viY Kivi Rb¨ KwÛkbvj Acv‡iUi e¨eüZ nq| KwÛkbvj Acv‡iUi e¨env‡ii 

dig¨vU n‡jv− 

                                             True 
           Exp1        = (Test Condition) ?     Exp2  :         Exp3   
                                             False    
 

Dc‡ii †÷U‡g‡›U cÖ_‡g Test Condition  cixÿv Kiv n‡e| G gvb mZ¨ ev Ak~b¨ n‡j Exp1= Exp2 
wba©vwiZ ev m¤úvw`Z n‡e, Avi G gvb wg_¨v ev k~b¨ n‡j Exp1= Exp3 wba©vwiZ ev m¤úvw`Z n‡e| D‡jøL¨, 

KwÛkbvj Acv‡iU‡ii †ÿ‡Î †Kej Exp2 A_ev Exp3 m¤úvw`Z nq; KL‡bvB Exp2 Ges Exp3 Dfq 

m¤úvw`Z nq bv|  
 

7.  weU IqvBR Acv‡iUi (Bitwise Operators):  
C †cÖvMÖv‡g weU †j‡f‡j †WUv e¨envi Kivi Rb¨ 

Bitwise Operator e¨envi Kiv nq| Gme 

Acv‡iUi e¨envi Kiv nq †Kv‡bv weU cixÿv Kivi 

Rb¨ ev †Kv‡bv weU Wv‡b ev ev‡g miv‡bvi Rb¨| 

Float ev Double UvB‡ci †WUvi †ÿ‡Î Bitwise 
Operator e¨envi Kiv hvq bv| cv‡ki †Uwe‡j wKQz 

Bitwise Operator I Zv‡`i A_© †`qv n‡jv− 
 
 

5.12.6  Kx-IqvW © (Keyword) 
cÖ‡Z¨K †cÖvMÖvwgs fvlvq wKQz msiwÿZ kã Av‡Q, K¤úvBjv‡ii Kv‡Q hv‡`i we‡kl A_© Av‡Q| 

msiwÿZ kã¸‡jv †cÖvMÖvg •Zwii †ÿ‡Î e¨envi Kiv nq| G kãmg~n‡K Kx-IqvW© ev wiRvf©W IqvW© 

ejv nq| wm †cÖvMÖv‡g 32 msiwÿZ kã Av‡Q| cÖ‡Z¨K KxIqv‡W©i mywbw`©ó A_© Av‡Q Ges KxIqvW© 

Avjv`v Avjv`v KvR K‡i| wm †cÖvMÖv‡g mKj KxIqvW© †QvU nv‡Zi Aÿ‡i wjL‡Z nq| 
ANSI-Gi gvb Abyhvqx C †cÖvMÖv‡g e¨eüZ Keyword n‡jvÑ    
 

auto double if void 
break else int struct 
case enum static switch 
char extern register typedef 
const long return union 

continue float short unsigned 
default for signed volatile 

do goto sizeof while 

Operator Meaning 
& Bitwise AND 
| Bitwise OR 
^ Bitwise exclusive OR 

< < Shipt left 
>> Shipt right 
∼ One’s complement 
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5.12.7   †÷U‡g›U (Statement) 
 

†cÖvMÖv‡g †Kv‡bv G·‡cÖkb wKsev dvsk‡bi †k‡l hLb †mwg‡Kvjb (;) †`qv nq, ZLb C Gi fvlvq 

G‡K mvaviYZ †÷U‡g›U ejv nq|  
 

Statement ỳai‡bi n‡Z cv‡i| h_v:   1.  Simple statement  Ges  2. Compound statement 
1.  Simple Statement: GKwU gvÎ G·‡cÖkb wKsev GKwU gvÎ dvskb wb‡q MwVZ †÷U‡g›U‡K 

Simple statement  e‡j|  †hgb- 

 int x = 7;  
 int y = 8; z   
 z = x + y; 
 printf (æSum = % d”, z); 
GLv‡b cÖwZwU jvBb G‡KKwU Simple statement| 
 

2.  Compound statement: GK ev GKvwaK Simple †÷U‡g›U‡K hLb {} eÜbxi g‡a¨ †jLv 

nq, wm Gi fvlvq ZLb Zv‡K compound statement e‡j| 
wb‡P compound  statement Gi D`vniY †`qv n‡jv:  

 {  

 pi = 3.141593;  
 circumference = 2*pi*r; 
 area = pi*r*r; 
 } 

BbcyU-AvDUcyU †÷U‡g›U: C †cÖvMÖv‡g A‡bK ai‡bi jvB‡eªwi dvskb Av‡Q| hvi g‡a¨ Ab¨Zg n‡”Q 

Standard I/O jvB‡eªwi dvskb hv mKj ai‡bi Input / Output Gi KvR m¤úbœ K‡i|  

BbcyU †÷U‡g›U (Input Statement) 
†hme †÷U‡g›U Gi mvnv‡h¨ †cÖvMÖv‡g †WUv Z_v †fwi‡qe‡ji gvb MÖnY Kiv nq Zv‡K Input 
Statement e‡j| Kx †evW© †_‡K string RvZxq †WUv Bbcy‡Ui Rb¨ C †Z K‡qK ai‡bi †÷U‡g›U 

e¨envi Kiv nq| h_v: 

 

Input Statement 
scanf() 
getc() 
gets() 
getchar() 

 

wm fvlvq wZb ai‡bi e¨e ’̄vi gva¨‡g †WUv BcyU †`qv †h‡Z cv‡i| h_v: 

 1.  A¨vmvBb‡g›U †÷U‡g›U (Assignment Statement) 
 2.  di‡g‡UW BbcyU (Formated Input)  
 3.  wiwWs G K¨v‡i±vi (Reading a character)    
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1.  A¨vmvBb‡g›U †÷U‡g›U (Assignment Statement): †cÖvMÖv‡gi †WUv¸‡jv‡K mivmwi GKwU 

Pj‡K wbw`©ó K‡i w`‡j Zv‡K A¨vmvB‡g›U †÷U‡g›U e‡j|  

 †hgb− physics = 80,  chemistry = 70 
wb‡gœ ỳwU wel‡qi †hvMdj †ei Kivi Rb¨ Assignment Statement e¨envi K‡i GKwU †cÖvMÖvg iPbv Kiv 

hvq| 
 

 # include <stdio.h> 
main ( ) 
{ 
int physics = 80; 
int chemistry = 70; 
int total; 
total = physics+chemistry; 
printf (  æ The total number of two subjects = %d”,total); 
} 

djvdj: The total number of two subjects = 150 
2.  di‡g‡UW BbcyU  (Formated Input)  
†cÖvMÖvg Pjvi mgq e¨enviKvixi wbKU †_‡K cÖ‡qvRbxq †WUv †bqvi Rb¨ eûj e¨eüZ BbcyU 

†÷U‡g›U n‡jv scanf ( ), hvi mvnv‡h¨ int, char, float BZ¨vw` UvB‡ci †WUv BbcyU Kiv hvq| 

scanf ( ) Gi Rb¨ stdio.h jvB‡eªwi dvskb †cÖvMÖv‡g mshy³ Ki‡Z nq| scanf () n‡jv GKwU 

Formated input dvskb|  
 

scanf ( ) Gi mvaviY MVb n‡jv:  
 

scanf (æControl String”, &variable); 
GLv‡b Control String ej‡Z eySv‡bv n‡q‡Q e¨enviKvixi wbKU †_‡K †Kvb UvB‡ci †WUv †bqv 

n‡e| Avi &variable wb‡`©k K‡i address of variable A_©vr e¨enviKvix †h †WUv BbcyU Ki‡e, 

Zv D³ †fwi‡qe‡ji Rb¨ wba©vwiZ †ggwi A¨v‡Wª‡m msiwÿZ n‡e| †hgb− 

int a ; 
scanf (æ%d”, &a); 

GLv‡b %d n‡jv integer †WUv UvB‡ci format specifications. Avi &a n‡jv address of a hv 

wb‡`©k K‡i integer UvB‡ci a  †fwi‡qe‡ji †ggwi †jv‡Kkb †hLv‡b †WUv msiwÿZ n‡e|  
 

`yB ev Z‡ZvwaK BbcyU †WUv †bqvi Rb¨ †÷U‡g‡›Ui MVb n‡jv:  
 

scanf (æControl Strings”, &variable1, &variable2, ........... &rariablen; 
GKB UvB‡ci †WUvi Rb¨ n‡Z cv‡i Avevi wfbœ wfbœ UvB‡ci †WUvi Rb¨I n‡Z cv‡i| †hgb- 

 int a, b, c  
 scanf (æ%d  %d  %d”, &a, &b, &c);  
A_ev,   int a;  
 float b;  
 char c; 
 scanf (æ%d  %f  %c”, &a, &b, &c); w
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myZiv s scanf ( ) BbcyU †÷U‡g›U e¨envi Kivi c~‡e© format specifications m¤ú‡K©  fv‡jv aviYv _vKv 

cÖ‡qvRb| 

wb‡Pi †Uwe‡j wewfbœ ai‡bi format specifications Gi e¨envi D‡jøL Kiv n‡jv: 
  

format specifications e¨envi 

%c Single character UvB‡ci †WUv BbcyU ev AvDUcyU Kivi Rb¨ 

e¨eüZ nq|  

%d  ev %i decimal integer UvB‡ci †WUv BbcyU ev AvDUcyU Kivi Rb¨ 

e¨eüZ nq| 

%f floating point UvB‡ci †WUv BbcyU ev AvDUcyU Kivi Rb¨ 

e¨eüZ nq| 

%u unsigned integer UvB‡ci †WUv BbcyU ev AvDUcyU Kivi Rb¨ 

e¨eüZ nq| 

%o octal integer UvB‡ci †WUv BbcyU ev AvDUcyU Kivi Rb¨ 

e¨eüZ nq| 

%x hexadecimal integer UvB‡ci †WUv BbcyU ev AvDUcyU Kivi 

Rb¨ e¨eüZ nq| 

%s String UvB‡ci †WUv BbcyU ev AvDUcyU Kivi Rb¨ e¨eüZ nq| 
 

3.  wiwWs G K v̈‡i±vi  (Reading a Character) 
me‡P‡q mnRZg BbcyU KgvÛ n‡jv GKwU eY© cov, hv mvaviYZ Kiv nq Kx †ev‡W©I mvnv‡h¨| GB KvRwU 

Kivi Rb¨ getehar dvskbwUi MVb wbgœiƒc: 

 

Variable_name †K char type G †NvlYv Ki‡Z n‡e| D`vniY¯̂iƒc- 

 char name;  
 name = getchar ( ); 
 

AvDUcyU †÷U‡g›U (Output Statement):   
†hme †÷U‡g›U Gi mvnv‡h¨ †cÖvMÖv‡gi djvdj gwbU‡i cÖ`k©b ev wcÖ›U 

Kiv nq Zv‡`i †K AvDUcyU †÷U‡g›U ejv nq| Kx †evW© †_‡K string 
RvZxq †WUv AvDUcyU cÖ`k©‡bi Rb¨ C †Z K‡qK ai‡bi †÷U‡g›U 

e¨envi Kiv nq|  

Output statement 
printf ( ) 
putc () 
puts ( ) 
putchar ( ) 

 

 Variable_name = getchar () ; 
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h_v: wm fvlvq ỳai‡bi e¨e ’̄vi gva¨‡g †WUv AvDUcyU cvIqv †h‡Z cv‡i| h_v: 

 1.  di‡g‡UW AvDUcyU (Formated Output)   
 2.  ivBwUs G K¨v‡i±vi (Writing a character) 
 

1. di‡g‡UW AvDUcyU (Formated Output):  C fvlvq AvDUcyU †÷U‡g›U wn‡m‡e eûj e¨eüZ 

dvskb n‡jv printf ( ), hvi mvnv‡h¨ w÷ªs ev w÷ªsmn wewfbœ UvB‡ci (†hgb:  int, char, float 
BZ¨vw`) †WUvi gvb gwbU‡ii c`©vq cÖ`k©b Kiv hvq| 
printf ( ) Gi MVb n‡jv:  
 

printf (æString”); 
 

String wn‡m‡e †h‡Kv‡bv word ev character ev sentence n‡Z cv‡i| A_©vr printf ( ) dvskb Gi 

cÖ_g eÜbx ( ) wfZi Wvej †Kv‡Uk‡bi g‡a¨ hv †jLv nq printf ( ) dvskbwU gwbU‡ii w¯…‡Y ZvB 

cÖ`k©b K‡i| 

D`vniY: COMPUTER kãwU gv‡S GK jvBb duvKv  ̄vb mn wcÖ›U Kivi Rb¨ †cÖvMÖvg wjL| 

   #include <stdio.h> 
   #include <conio.h> 
   void main ( ) 
       { 
         clrscr ( ) ; 
         printf (æ\n COMPUTER”); 
         printf (æ\n”); 
         printf (æ\n COMPUTER”); 
         getch ( ) ; 
            } 

 

Output:  
 

 COMPUTER 
 

 COMPUTER  
 

BbcyU-AvDUcyU †÷U‡g›U e¨envi K‡i K‡qKwU †cÖvMÖvg: 
 

D`vniY-1: GKwU †cÖvMÖvg hv e¨enviKvixi wbKU 

†_‡K c`v_© Ges imvqb b¤î wRÁvmv Ki‡e 

Ges Zv‡`i †hvMdj †ei Ki‡e| 
  

#include<stdio.h> 
#include<conio.h>  
main() 
{ 

D`vniY-2: †mjwmqvm †¯‹‡ji ZvcgvÎv‡K 

dv‡ibnvBU ZvcgvÎvq iƒcvšÍ‡ii †cÖvMÖvg| 

 

#include<stdio.h> 
#include<conio.h> 
void main ( ) 
{ w
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 int Physics, Chemistry, sum; 
 printf (æEnter your score in Physics:”); 
 scanf (æ%d”, & Physics); 
 printf (æEnter your score in Chemistry:”); 
 scanf (æ%d”, & Chemistry); 
 sum = Physics + Chemistry; 
 printf (æTotal number is : %d”, sum); 
 getch(); 
 } 

 
djvdj: Enter your score in Physics: 70 
          Enter your score in Chemistry: 60 
          Total number is : 130   

int c, f; 
printf (æEnter celcious 
temperature:”); 
scanf (æ%d”,&c); 
f=9*c/5+32; 
printf (æFerenheight 
temperature=%d\n”,f); 
getch( ); 
} 
 

 

djvdj:  

Enter celcious temperature: 50 
Ferenheight temperature = 122 

 

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



 †cÖvMÖvwgs fvlv  

 

195 

D`vniY-3: GKwU wÎfy‡Ri wZb evûi •`N©¨ †`qv 

_vK‡j Zvi †ÿÎdj †ei Kivi 

†cÖvMÖvg| 

 

#include<stdio.h> 
#include<math.h> 
#include<conio.h> 
main() 
{ 
float a, b, c, s, area; 
printf (æEnter the value of 3 arms of a triangle:”); 
scanf (æ%f %f %f”, &a, &b, &c); 
s = (a + b + c) / 2; 
area = sqrt (s*(s−a)* (s−b)* (s−c)); 
printf (æ\nThe area of a triangle = % f”, 

area); 
getch (); 
} 
†cÖvMÖvgwU ivb Ki‡j AvDUcyU n‡e wbgœiƒc: 

Enter the value of 3 arms of a triangle: 6  7   8 
The area of a triangle = 20.333   

D`vniY-4: e„‡Ëi †ÿÎdj wbY©‡qi †cÖvMÖvg| 

 

#include<stdio.h> 
#include<conio.h> 
#define PI 3.14 
main ( ) 
{ 
int ra; 
flaot area; 
printf (æEnter integer value for radius:”); 
scanf (æ%d”,&ra); 
area = PI* (ra*ra); 
printf(æ\n Area of circle = %f”, area); 
getch ( ); 
} 
 

djvdj:    

Enter integer value for radius: 7 
Area of circle = 153.86 

   

5.12.8 K‡›Uªvj †÷U‡g›U (Control Statement) 
wm fvlvq wjLv †cÖvMÖv‡gi †÷U‡g›U¸‡jv ch©vqµ‡g ev avivevwnKfv‡e mvRv‡bv _v‡K hv G‡Ki ci GK 

wm‡Kv‡qÝ Abyhvqx m¤úvw`Z nq| G‡ÿ‡Î †÷U‡g›U¸‡jvi cybive„wË Abyhvqx m¤úv`‡bi cÖ‡qvRb nq 

bv| mvaviYZ GK ev GKvwaK †÷U‡g›U I dvsk‡bi mgš^‡q wm †cÖvMÖvg MwVZ| hw` †÷U‡g›U¸‡jvi 

cybive„wË Abyhvqx m¤úv`‡bi cÖ‡qvRb nq Zvn‡j wKQz kZ©hy³ Kiv nq| G¸‡jv‡K K‡›Uªvj †÷U‡g›U 

e‡j| K‡›Uªvj †÷U‡g›U e¨envi K‡i †cÖvMÖvg wjLv n‡j †cÖvMÖv‡gi AvKvi †QvU nq Ges †cÖvMÖvg 

wbe©v‡ni mgq Kg jv‡M|  

K‡›Uªvj †÷U‡g›U Gi †kÖwYwefvM: 

wm fvlvq K‡›Uªvj †÷U‡g›U‡K cÖavbZ `yÕfv‡M fvM Kiv nq| h_v: 

 •   KwÛkbvj K‡›Uªvj †÷U‡g›U (Conditional Control Statement) 
 •   jyc K‡›Uªvj †÷U‡g›U (Loop Control Statement) | 
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KwÛkbvj K‡›Uªvj †÷U‡g›U (Conditional Control Statement)  
wm †cÖvMÖv‡g wbw`©ó kZ© mv‡c‡ÿ GK ev GKvwaK †÷U‡g›U m¤úv`‡bi Rb¨ KwÛkbvj K‡›Uvj e¨eüZ 

nq| Giƒc kZ©hy³ †÷U‡g›U‡K KwÛkbvj K‡›Uªvj †÷U‡g›U e‡j| KwÛkbvj K‡›Uªv‡j e¨eüZ kZ© 

mZ¨ n‡j †cÖvMÖv‡g GK ai‡bi djvdj cvIqv hvq Ges wg_¨v n‡j Ab¨ ai‡bi djvdj cvIqv hvq| 
wm †cÖvMÖv‡g Conditional Control Statement mg~n n‡jv: 

 1.  if †÷U‡g›U 
 2.  if …else †÷U‡g›U 

 3.  else if †÷U‡g›U 
 4.  switch †÷U‡g›U 

1|  if †÷U‡g›U: wm †cÖvMÖv‡g Òhw`Ó A‡_© if †÷U‡g›U e¨eüZ nq| kZ© mv‡c‡ÿ †Kv‡bv †÷U‡g›U 

m¤úv`‡bi Rb¨ if †÷U‡g›U  e¨envi Kiv nq| kZ© hw` mZ¨ nq Z‡e statement Kvh©Kix n‡e 

Avi kZ© hw` wg_¨v nq Z‡e statement Kvh©Kix n‡e bv| if statement Gi MVb− 
 

Simple statement Gi †ÿ‡Î: 

 if (Condition) 
 statement1;  
 

 
 

 
if Gi ci cÖ_g eÜbxi †fZi KwÛkbwU wjL‡Z nq| if (Condition) †÷U‡g‡›Ui c‡i †Kv‡bv 

†mwg‡Kvjb _vK‡e bv| G k‡Z©i gvb hw` mZ¨ nq Z‡e KwÛk‡bi c‡ii statement wU m¤úvw`Z nq, 

Ab¨_vq cieZ©x statement wU m¤úvw`Z nq|    

†cÖvMv‡g if statement †hfv‡e KvR K‡i Zv GKwU D`vni‡Yi mvnv‡h¨ †`Lv‡bv n‡jv: 

# include<stdio.h> 
# include<conio.h> 
void main () 
{ 
int a; 
printf (æEnter a value:” ); 
scanf (æ%d”, &a); 
 

if (a>0) 
printf (æ%d is a positive number.”, a ); 
getch () ; 
} 
 

Compound statement Gi †¶‡Î: 

if (Condition) 
{ 
     statement 1; 
     statement 2; 
     ................... 
     statement n; 
} 
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djvdj:   Enter a value: 5 

   5 is a positive number. 
2|  if …else †÷U‡g›U: wm †cÖvMÖv‡g ÒAb¨_vqÓ A‡_© if †÷U‡g‡›Ui mv‡_ else †÷U‡g›U e¨eüZ 

nq| GRb¨ G †÷U‡g›U‡K if …else †÷U‡g›U ejv nq| if else statement e¨env‡ii dig¨vU 

n‡jv− 

 
simple statement Gi †ÿ‡Î: 

if (condition) 

statement 1; 

else 

statement 2; 

if (condition) †÷U‡g‡›Ui c‡i †Kv‡bv 

†mwg‡Kvjb e‡m bv| GLv‡b if Gi condition 
mZ¨ n‡j, †cÖvMÖv‡g if mswkøó statement 1 
m¤úvw`Z n‡e|  Ab¨_vq statement 1 m¤úvw`Z 

bv  n‡q  else mswkøó  statement 2 m¤úvw`Z 

n‡e|  

 

hw` compound statement nq, Zvn‡j if 
else statement  e¨env‡ii dig¨vU n‡jv− 

       if (condition) 
           { 
             statement 1; 
             .................. 
             statement n; 
             } 
       else 
           { 
              statement 11; 
              ................... 
              statement ln; 
              } 
 

GLv‡b if Gi condition mZ¨ n‡j, †cÖvMÖv‡g if 
mswkøó compound statement m¤úvẁ Z n‡e| 

Ab¨_vq else mswkøó  compound statement 
m¤úvẁ Z n‡e| 

 

D`vniYÑ1: `ywU c~Y© msL¨v BbcyU w`‡Z n‡e Ges 

G‡`i g‡a¨ eo msL¨vwU wcÖ›U Kivi Rb¨ If-
then-else e¨envi K‡i †cÖvMÖvg wjL|  

#include<stdio.h> 
#include<conio.h> 
void main() 
{ 

int a, b; 
printf (æEnter 1st value:”) ; 
scanf (æ%d”, &a); 
printf (æEnter 2nd value;”); 
scanf(æ%d”, &b); 
if (a>b) 
printf (æLargest  Number is %d”, a); 
else 
printf (æLargest  Number is %d”, b); 

D`vniYÑ2: GKwU mvj BbcyU w`‡Z n‡e Ges 

mvjwU Leap Year wKbv Zv wbY©q Kivi 

Rb¨ †cÖvMÖvg wjL|    

#include <stdio.h> 
#include <conio.h> 
main ( ) 
{ 

int y;  
int Rem4, Rem100, Rem400;  
printf (æ\n Enter a year:”); 
scanf (æ%d”, &y); 

       Rem4 = y%4;  
       Rem100 = y% 100;  
       Rem400 = y%400;  
if((Rem4 = = 0 && Rem100!=0) || Rem400 = = 0) 

printf (æ\n %d is a leap year”, y); w
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getch () ; 
} 
 

 

AvDUcyU:  Enter 1st value: 25 

    Enter 2nd value: 35 
    Largesr Number is: 35 

else 
printf (æ\n%d is not a leap year”, y); 
getch ( ); 
} 
 

djvdj: Enter a year: 2012 
2012 is a leap year 

3|  else if †÷U‡g›U:  

 wm †cÖvMÖv‡g ÒAb¨_vq hw`Ó A‡_© if-else †÷U‡g›U Gi mv‡_ else if †÷U‡g›U e¨envi Kiv nq| 

†cÖvMÖv‡g GKvwaK kZ© hvPvB Kivi Rb¨ GKvwaK if ‡÷U‡g›U Gi cwie‡Z© else if †÷U‡g›U 

e¨envi Kiv nq| else if †÷U‡g›U e¨env‡ii di‡gU n‡jv−  
 

if (Condition1) 
      { 

    statement 1; 
   } 
else  if (Condition2) 
   { 

        statement 2; 
   } 
else  if (Condition3) 
   { 
    statement 3; 
   } 
    ............................ 

    else 

   { 
DefaultBlock; 
    } 
     BlockN; 
    ............................ 
 

if  Ges else if Gi c‡i cÖ_g eÜbxi g‡a¨ 

kZ©mg~n wjLv nq| †cÖvMÖv‡g GKvwaK msL¨K 

else if  †÷U‡g›U _vK‡Z cv‡i| Z‡e if wKsev 
else wKsev  if ...else m¤úwK©Z GKwU gvÎ 

†÷U‡g›U m¤úvw`Z nq|  

D`vniY: else if †÷U‡g›U e¨envi K‡i wZbwU 

msL¨vi g‡a¨ eo msL¨vwU wbY©‡qi Rb¨ †cÖvMÖvg 

wjL|  

#include <stdio.h> 
#include <conio.h> 
void main ( ) 
{ 

int a, b, c ; 
printf (æEnter 3 inetger value:”); 

scanf (æ%d %d %d”, &a, &b, &c); 
if ((a>b) && (a>c)) 
printf (æ\n Lagest value is %d”, a); 
else if ((b>a) && (b>c)) 
printf (æ\n Lagest value is %d”, b); 
else  
printf (æ\n Lagest value is %d”, c); 
getch ( ); 

} 

 

djvdj:  

       Enter 3 inetger value: 3 7 9 
       Largest value is 9 

Switch statement:  else if Gi gZ †cÖvMÖv‡g GKvwaK †÷U‡g›U †_‡K wbw`©ó †Kv‡bv †÷U‡g›U 

wb‡q KvR Kivi Rb¨ C †cÖvMÖv‡g switch †÷U‡g›U e¨envi Kiv nq| mvaviYZ †ewk msL¨K else if 
†÷U‡g›U e¨env‡ii cwie‡Z© switch †÷U‡g›U e¨eüZ nq| switch †÷U‡g›U Gi mv‡_ AwZwi³ 
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case, break, default †÷U‡g›U e¨eüZ n‡Z cv‡i| eo †cÖvMÖv‡g else if Gi †P‡q switch 
†÷U‡g›U e¨envi K‡i mn‡RB †cÖvMÖvg •Zwi Kiv hvq | 
 switch †÷U‡g›U e¨env‡ii dig¨vU n‡jv: 

switch (expression) 
{ 
case value1: 

statement(1); 
break; 

case value2: 
statement(2); 
break; 
......... 

case value n: 
statement(n); 
break; 

default: 
default statement ; 
break; 

} 
DcwiD³ MVb †_‡K †`Lv hvq †h, switch †÷U‡g›U PviwU keyword wb‡q KvR K‡i| h_v: 
 

1.  switch 2.  case 
3.  break 4.  default 
 

switch: if †÷U‡g‡›Ui g‡Zv switch Gi c‡i cÖ_g eÜbxi Ô( )Õ g‡a¨ expression wjL‡Z nq| G 

expression mvaviYZ c~Y© msL¨v ev K¨v‡i±vi UvB‡ci GKUv †fwi‡qej n‡q _v‡K|  

case: switch Gi AšÍM©Z expression Gi gvb Zzjbv Kiv nq case Gi mv‡_ hy³ gv‡bi m‡½| 

†h gv‡bi m‡½ wgj‡e ev mZ¨ n‡e| †mB case mswkøó statement(s) Gw·wKDU ev m¤úvw`Z n‡e| 

jÿwbq case value Gi Gici †Kvjb (:) wPý w`‡Z nq| G case value †K case label I ejv hvq| 

break: case label  Gi mv‡_ mswkøó simple ev compound  †÷U‡g‡›Ui †k‡l  break statement 
wU e¨envi Kiv nq| d‡j Kw¤úDUvi eyS‡Z cv‡i DcwiD³ case label wUi KvR †kl| Z‡e break 
statement wU e¨envi Ki‡Z n‡e Ggb †Kvb eva¨evaKZv †bB Z‡e e¨envi Kiv fv‡jv|  

default: if else †÷U‡g›U G †h Kv‡R else †K e¨envi Kiv n‡q‡Q †mB GKB Kv‡R switch 
†÷U‡g›U G default e¨envi Kiv nq| D‡jøL¨ †h, default Gi ci †Kvjb (:) e¨envi Ki‡Z nq|  
 
 

D`vniY: `ywU b¤î BbcyU wn‡m‡e wb‡e Ges b¤^i `yÕwU †hvM bv we‡qvM Ki‡e Zv BbcyU wn‡m‡e wb‡e 

Ges Kvh©Ki Ki‡e| switch †÷U‡g‡›Ui mvnv‡h¨ GKwU †cÖvMÖvg wjLv n‡jv- 
 

 #include  <stdio.h> 
 #include<conio.h> 
 main () 
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 { 
 int menu, numb1, numb2, total ;  
 printf (æEnter two numbers --?”) ;  
 scanf (æ%d %d”, &numb1, &numb2 ) ;  
 printf (æEnter your choice \n” ) ;  
 printf (æ1=addition\n”) ;  
 printf(æ2=subtraction \n”) ; 
 scanf (æ%d”, &menu ) ;  
 switch ( menu ) {  
 case 1: total = numb1 + numb2;  break;  
 case 2: total = numb1 - numb2;  break; 
 default: printf (æInvalid option selected\n”) ;  
 } 
 if ( menu == 1 )  
  printf (æ%d plus %d is %d\n”, numb1, numb2, total) ;  
 else if ( menu == 2 )  
  printf (æ%d minus %d is %d\n”, numb1, numb2, total) ; 
 getch ( ) ;  
 }  
 
DcwiD³ †cÖvMÖvgwU ivb Ki‡j ¯…x‡b wb‡gœv³ djvdj †`Lv‡e|  

 Enter two numbers: 25 10  
 Enter your choice  
 1 =  addition  
 2 = subtraction  
 1  
 25 plus 10  is 35 

5.12.9  jyc (Loop) 

wm †cÖvMÖv‡g †÷U‡g›Umg~n mvaviYZ ¯̂sqwµqfv‡e I chv©qµ‡g GKevi K‡i m¤úvw`Z nq| †cÖvMÖv‡g 

†hme †÷U‡g›U `yB ev Z‡ZvwaKevi m¤úvw`Z nq †m¸‡jv‡K jywcs †÷U‡g›U ejv nq| †cÖvMÖv‡gi g‡a¨ 

GKB KvR evi evi m¤úbœ Kiv‡K jyc ev Pµ e‡j|  

jyc †÷U‡g›Umg~n mvaviYZ `ywU Ask wb‡q MwVZ| h_v: 
 

 

 1.  jyc ewW (Loop Body)  
 

 2. †U÷ KwÛkb (Test Condition)  
†cÖvMÖv‡g hZÿY ch©šÍ †U÷ KwÛkb ev kZ© _v‡K, jyc ewWi AveZ©b ZZÿY ch©šÍ Pj‡Z _v‡K| jyc 

ewW I †U÷ KwÛk‡bi wbe©v‡ni Dci wfwË K‡i jyc †÷U‡g›Umg~n‡K `yfv‡M fvM Kiv nq| h_v: 
 

Gw›Uª K‡›Uªvj jyc (Entry Control Loop):   
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Gw›Uª K‡›Uªvjjy‡c jyc ewWi wbe©vn ïiæi Av‡MB †U÷ KwÛkb cixÿv Kiv nq| KwÛkb mZ¨ bv n‡j 

jyc ewW m¤úvw`Z nq bv|  
Gw·U K‡›Uªvj jyc (Exit Control Loop):   
Gw·U K‡›Uªvj jy‡c cÖ_‡g kZ©nxbfv‡e GKevi jyc ewW wbe©vn nq| Zvici †U÷ KwÛkb cixÿv Kiv nq| 

wb‡P Gw›Uª K‡›Uªvj jyc I Gw·U K‡›Uªvj jyc Gi †d¬vPvU© †`Lv‡bv n‡jv− 
 

 

 

 

 

 

 

 

 

 

 

                wPÎ: jyc K‡›Uªvj − (K) Gw›Uª K‡›Uªvj                              (L) Gw·U K‡›Uªvj  
 

  

wm- †cÖvMÖv‡g jyc †÷U‡g›Umg~n: 

 1|   for loop †÷U‡g›U   

 2|   while loop †÷U‡g›U    

 3|   do ...... while loop †÷U‡g›U  

for loop †÷U‡g›U Gi MVb:  wm †cÖvMÖv‡g GK ev GKvwaK †÷U‡g›U GKwU wbw`©ó msL¨Kevi m¤úv`b 

Ki‡Z for loop †÷U‡g›U e¨envi Kiv nq| jyc KZevi wbe©vn Kiv n‡e Zv Rvbv _vK‡jB †KejgvÎ 

for loop e¨envi Kiv hvq|  

wb‡gœœ for loop †÷U‡g‡›Ui dig¨vU n‡jv− 

Simple statement Gi †ÿ‡Î:  
 

for (expression 1; expression 2; 
increment/decrement)    
 {  
 Statement; 
 }  
 

Compound statement Gi †ÿ‡Î:  

for (expression 1; expression 2; increment / decrement) 
 {  
 statement 1;  
 :  
  statement1:  
 } 

Test 
Conditions 

False 

True 

Entry 

Loop Body 

...   ...    ... 

False 

True 

Entry 

Loop Body 

Test 
Conditions 

...   ...    ... 
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GLv‡b expression 1-G ïiæi gvb assign Ki‡Z nq| expression 2 †Z †kl gvb conditional 
operator e¨envi K‡i D‡jøL Ki‡Z nq| increment / decrement Øviv ïiæ †_‡K †kl gvb ch©šÍ 

KZ K‡i e„w× / n«vm cv‡e Zv cÖKvk K‡i|   

Simple I Compound statement Gi g‡a¨ g~j¨ cv_©K¨ n‡jv Simple statement G GKwU 

statement _v‡K Ab¨_vq Compound G GKvwaK statement _v‡K| Simple I  Compound 
statement DfqwU Øviv jy‡ci ÷ªvKPvi †`Lv‡bv n‡jv| cixÿvq jy‡ci ÷ªvKPvi wjL‡Z †Kv‡bv wKQz 

D‡jøL bv Ki‡j Simple statement w`‡q ÷ªvKPvi †`qvB fv‡jv|      
 

D`vniY−1: 1 †_‡K 50 ch©šÍ msL¨v¸‡jvi g‡a¨ 

we‡Rvo msL¨v¸‡jv †ei Kivi GKwU †cÖvMÖvg 

wjL|  
 

 #include <stdio.h> 
 #include<conio.h> 
 main () 
 { 
 int  i ;  
 for (i = 1; i< = 50; i ++) 
 { 
 if (i % 2 ! = 0) 
 printf (æ%d”, i);  
 }  
 getch ()  
 return 0 ;  
 }  
 
†cÖvMÖvgwU ivb Ki‡j wb‡Pi djvdj cÖ`wk©Z n‡e: 
 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 
31 33 35 37 39 41 43 45 47 49 

D`vniY−2: †Kv‡bv msL¨v †gŠwjK wKbv Zv hvPvB 

Kivi GKwU †cÖvMÖvg wjL|  

 #include <stdio.h> 
 #include<conio.h> 
 int main (void) 
 { 
  int  num, i, is_prime;  
  printf (æEnter the number to test:”) 
  scanf (æ%d”, &num):  
  is_prime=1;  
  for (i=2; i<=num/2; i=i+1);  
  if ( (num %i) = = 0) is_prime = 0;  
       if (is_prime = = 1) 
  printf (æThe number is prime. \n”) ;  
  else  
  printf (æThe number is not prime. 

\n”);  
  }  
 djvdj: 

 Enter the number to test: 3 
 The number is prime.  

 

While Loop:  wm †cÖvMÖv‡g kZ© mv‡c‡ÿ GK ev GKvwaK †÷U‡g›U GKwU wbw`©ó msL¨Kevi m¤úv`b 

Ki‡Z while loop †÷U‡g›U e¨envi Kiv nq| while loop †K for loop Gi weKí wnmv‡e e¨envi 

Kiv hvq| while Gi condition cÖ_‡gB check nq Ges condition false n‡j jyc execute nq bv| 
while loop †÷U‡g›U dig¨vU n‡jv− 
 

Simple statement Gi †ÿ‡Î:  
 

 expression 1;  
 while (expression 2)  
 {  
 statement  
 expression 3;  
 }  

Compound statement Gi †ÿ‡Î :  

 expression 1;  
 while (expression 2)  
 { 
 statement 1 
 . 
 . 
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  statement n 
 expression 3;  
 } 

GLv‡b, expression 1-G ïiæi gvb assign Ki‡Z nq| expression 2 †Z †kl gvb conditional 
operator e¨envi K‡i D‡jL Ki‡Z nq| expression 3 Øviv ïiæ †_‡K †kl gvb ch©šÍ KZ K‡i e„w×/n«vm 

cv‡e Zv cÖKvk K‡i|  

D`vniY-1: 1 + 3 + 9 + 27 + 81+........+N 

avivi †hvMdj wbY©‡qi †cÖvMÖvg|  

#include <stdio.h> 
#include<conio.h>  
main () 
 { 
 int  i, n, s;  
 printf (æEnter the last number: æ) 
;  
 scanf (æ%d”, &n) ;  
 i = 1;  
 s = 0 ; 
 while (i<=n)  
  {  
  s = s+  i;  
  i = i * 3;  
  }  
 printf (æThe result is %d”,  s) ;  
 getch ( ) ;  
 }   
 
DcwiD³ †cÖvMÖvgwU ivb Ki‡j ¯…x‡b wb‡gœv³ 

djvdj †`Lv‡e|  
 

Enter the last number: 250 
 

The result is 365 

D`vniY−2: 1+2+3+4+ ............ + n avivi 

†hvMdj wbY©‡qi GKwU †cÖvMÖvg wjL| †hLv‡b 

n n‡jv †Kv‡bv abvZ¥K c~Y© msL¨v| 

#include <stdio.h> 
#include<conio.h> 
main () 
{ 
 int  s = 0 ; 
 int  i = 1 ;  
 int  n; 
printf (æEnter the total number of value:”);  
 scanf (æ%d”,&n); 
       while (i<=n)  
{ 
 s = s + i;  
 i ++;  
} 
printf (æThe sum of the value is %d\n”,s);  
 getch();  
} 
 
†cÖvMÖvgwU ivb K‡i wb‡Pi bgybv †WUv BbcyU 

w`‡j djvdj cÖ`wk©Z n‡e− 

Enter the total number of value: 50 
The sum of the value is 1275 

do−while Loop: wm †cÖvMÖv‡g kZ© mv‡c‡ÿ GK ev GKvwaK †÷U‡g›U GKwU wbẁ ©ó msL¨Kevi m¤úv̀ b 

Ki‡Z do-while loop †÷U‡g›U e¨envi Kiv nq| Z‡e for Ges while hZ †ewk †cÖvMÖv‡g e¨eüZ nq ZZ‡ewk 

do-while loop jyc e¨eüZ nq bv|  do-while loop AšÍZc‡ÿ GKevi execute n‡e, hẁ I condition 
false nq, KviY GLv‡b condition c‡i check nq| do-while loop-wU ïaygvÎ do loop bv‡g cwiwPZ|  
do-while/do loop Gi MVb n‡”Q−   
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Simple statement Gi †ÿ‡Î:  

 expression 1;  
 do  
 {  
  statement 1;  
  . 
  . 
  statement n;  
 expression 2; 
 } 
 while (expression3);  

Compound statement Gi †ÿ‡Î : 

 expression 1;  
 do  
 {  
  statement 1;  
  . 
  . 
                      statement n; 
 expression 2;  
 } 
 while (expression3); 

 

GLv‡b, expression 1−G ïiæi gvb assign Ki‡Z nq| expression 2 Øviv ïiæ †_‡K †kl gvb ch©šÍ 

KZ K‡i e„w×/ n«vm cv‡e Zv cÖKvk K‡i| expression 3 †Z †kl gvb conditional operator e¨envi K‡i 

D‡jøL Ki‡Z nq|  
 

D`vniY−1:  Kx‡evW© †_‡K 4 wWwR‡Ui GKwU 

msL¨v BbcyU K‡i Dnv‡K Dëv µgvbymv‡i 

(Reverse order) †jLvi †cÖvMÖvg wjL|  
 

 #include<stdio.h> 
 # include<conio.h> 
 main ()  
 { 
  int number, rightdigit;  
           printf(æ\nEnter your number:”) ;  
           scanf (æ%d”, &number) ‘  
 printf(æ\nThe Number in regerse order is: æ) ;  
          do  
          {  
          rightdigit = number % 10 ; 
          printf(æ%d”, rightdigit) ;  
          number = number / 10 ;  
          } 
      while (number ! = 0   // End of do  
      getch () ;  
      } // End of main  
 

djvdj:  

       Enter a number to reverse : 4567 
       Reverse of entered number is 7654 

D`vniY−2: `ywU msL¨vi Mmv¸ wbY©‡qi 

†cÖvMÖvg|  
 
 

#include <stdio.h> 
#include<conio.h> 
main () 
 { 
 int  1, s, r ;  
 printf (æEnter  two positive numbers:”) ;  
 scanf (æ%d   %d”, &1, &s); 
 do 
  { 
  r  = l  %  s; 
  l = s ;  
  s = r ;  
  } 
 while (s! = 0) ;  
 printf (æThe GCD is %d”, l) ;  
 getch () ;  
 } 
DcwiD³ †cÖvMÖvgwU ivb Ki‡j ¯…x‡b wb‡gœv³ 

djvdj †`Lv‡e|  

Enter two positive numbers: 100   150 
The GCD is 50 

5.12.10  A¨v‡i (Array)  
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A¨v‡i n‡jv GKB ai‡bi ev mgcÖK…wZi Pj‡Ki mgv‡ek| †hgb- Mark(20) GKwU A¨v‡i, †hLv‡b 21 

Rb Qv‡Îi gvK©m msiÿY Kiv hv‡e| G A¨v‡ii cÖ_g PjKwU n‡jv Mark(0), wØZxqwU Mark(1), 
Z…ZxqwU Mark(2) Ges GKzkZgwU Mark (20)| A¨v‡ii GKwU bvg _v‡K, index _v‡K Ges Gi 

m`m¨ ev AvB‡Ugmg~n‡K eÜbx (Braket) Gi g‡a¨ Dc  ̄vcb Kiv nq| A¨v‡i e¨envi Kiv mnR| GUv 

†cÖvMÖvg‡K mnR, my›`i I †QvU K‡i Ges RwUjZv Kgvq|    

g‡b Kwi, †Kv‡bv wel‡qi cuvP Rb Qv‡Îi cixÿvi b¤^i n‡jv:  80,90,70,50,85|  

Mark wb‡q MwVZ A¨v‡i †`Lv‡bv n‡jv: Mark [5] = [80, 90, 70, 50, 85]  
A¨v‡ii GK GKwU A¨vwj‡g›U ev m`m¨‡K Zvi Ae  ̄vb Øviv †evSv‡bv nq| †hgb− 
 

 Mark [0] = 80 
 Mark [1] = 90 
 Mark [2] = 70 
 Mark [3] = 50 
 Mark [4] = 85 
A¨v‡i e¨env‡ii myweav:  

 1.  GKB bv‡g A‡bK¸‡jv PjK e¨envi Kiv hvq| 

 2.  A¨v‡ii Dcv`vb¸‡jv †ggwi‡Z cvkvcvwk Ae¯ vb K‡i| 

 3.  †cÖvMÖvg wbe©vn ª̀æZ nq|  

 4.  A¨v‡i D”P Í̄‡ii fvlvi GKwU Abb¨ •ewkó¨| 

 5.  A¨v‡i †cÖvMÖvg‡K mnR, my›`i I †QvU K‡i Ges RwUjZv Kgvq|   

A¨v‡i e¨env‡ii Amyweav:  

 1.  A¨v‡i‡Z GKB RvZxq †WUv A_©vr GKB UvB‡ci †WUv ivL‡Z nq| wfbœ wfbœ UvB‡ci †WUv  

         GKwU A¨v‡i‡Z  ivLv hvq bv|  

 2.  †cÖvMÖvg wbe©v‡ni mg‡q †NvlYvK…Z A¨v‡ii mvBR KL‡bv cwieZ©©b Kiv hvq bv|  

 3.  cÖK…Z †WUv A‡cÿv A¨v‡ii mvBR A‡bK †ewk †NvlYv Kiv n‡j †ggwii AcPq n‡Z cv‡i|  

A¨v‡i‡K cÖavbZ `yfv‡M fvM Kiv hvq| h_v:  

       1. GKgvwÎK A¨v‡i (One dimentional array)     
        2. wØgvwÎK A¨v‡i (Two dimentional array)  
  

1. GKgvwÎK A¨v‡i (One dimentional array): A¨v‡ii AšÍf©y³ 

Dcv`vb ev †WUv¸‡jv hw` GKwU gvÎ Kjvg I GKvwaK mvwi A_ev 

GKwU gvÎ mvwi Ges GKvwaK Kjv‡g Dc  ̄vcb Kiv nq Zv‡K 

GKgvwÎK A¨v‡i ejv nq| †hgb 5 Rb Qv‡Îi †ivj b¤^i h_vµ‡g 

201,202,203,204,205 †K 5wU PjK 
Roll0,Roll1,Roll2,Roll3,Roll4 Øviv cÖKvk Kiv hvq|  

†hgb- GKgvwÎK A¨v‡ii D`vniY:  Roll[4]|  

GLv‡b, †WUv UvBc n‡”Q int A¨v‡i bvg n‡”Q Roll Ges A¨v‡ii m`m¨ msL¨v n‡”Q 5 Ges m`m¨¸‡jv 

n‡”Q− wm †cÖvMÖvwgs fvlvq GKwU GKgvwÎK A¨v‡i •Zwii wbqg:  data  type  variable  name [size] 

Roll[0] 201 
Roll[1] 202 
Roll[2] 203 
Roll[3] 204 
Roll[4] 205 
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D`vniY: GKwU K‡j‡Ri †Kv‡bv †kªwYi cuvP Rb Qv‡Îi †ivj b¤̂i Ges cixÿvq AwR©Z b¤̂i BbcyU wn‡m‡e 

cÖ`vb K‡i AvDUcyU wn‡m‡e D³ †ivj b¤̂i Ges cixÿvq AwR©Z b¤̂img~n A¨v‡i AvKv‡i cÖ`k©‡bi Rb¨ 

GKwU †cÖvMÖvg wjL| 

 #include <stdio.h> 
 #include<conio.h> 
 #define Max 5 
 main () 
  { 
 int  i, roll [Max] ; 
 float Mark [Max] ;  
 for (i = 0; i<Max; i++)  
               { 
 printf (æ\nEnter Roll [%d]  & Mark [%d]:”, i, i) ;  
 scanf (æ%d%f”, &Roll [i], &Mark [i]);  
                } 
 for (i = 0; i <Max; i++) 
 printf(æ\nRoll [%d] = %d   Mark [%d] = %, 2f”, i, Roll [i], i, Mark [i]) ;  
 getch () ;  
                 }  
†cÖvMÖvgwU ivb Kiv‡j wb‡Pi di‡g‡U BbcyU w`‡Z n‡e| AZtci cv‡ki djvdj cÖ`wk©Z n‡e|    

Enter  Roll  [0]  &  Mark  [0]  : 101  56.5 
Enter  Roll  [1]  &  Mark  [1]  : 102  66 
Enter  Roll  [2]  &  Mark  [2]  : 103  45.5 
Enter  Roll  [3]  &  Mark  [3]  : 104  74.5 
Enter  Roll  [4]  &  Mark  [4]  : 105  85 

 Roll  [0] = 101 Mark [0] : 56.50 
 Roll  [1] = 102 Mark [1] : 60.00 
 Roll  [2] = 103 Mark [2] : 45.50 
 Roll  [3] = 104 Mark [3] : 74.50 
 Roll  [4] = 105 Mark [4] : 85.00 

wØgvwÎK A¨v‡i:   

†h A¨v‡ii Dcv`vb¸‡jv GKB mv‡_ GKvwaK mvwi I GKvwaK Kjv‡g †WUv Dc  ̄vcb Kiv nq Zv‡K 

wØgvwÎK A¨v‡i ejv nq| wØgvwÎK A¨v‡i †NvlYv GKgvwÎK A¨v‡ii g‡ZvB Z‡e GLv‡b `ywU 

subscript Gi cÖ‡qvRb nq| GKwU subscript Øviv †iv Ges Aci subscript Øviv Kjvg eySvq|  

wb‡gœ mark[3,4] bv‡g GKwU wØgvwÎK A¨v‡i †`Lv‡bv n‡jv, hvi mvwi 6wU I Kjvg 4wU|  
  

 0 1 2 3 
0 Mark[0,0] Mark[0,1] Mark[0,2] Mark[0,3] 
1 Mark[1,0] Mark[1,1] Mark[1,2] Mark[1,3] 
2 Mark[2,0] Mark[2,1] Mark[2,2] Mark[2,3] 
3 − − − − 

4 − − − − 

5 Mark[5,0] Mark[5,1] Mark[5,2] Mark[5,3] 
C †cÖvMÖv‡gi †ÿ‡Î wØ-gvwÎK A v̈‡ii MVb wb‡gœ †`qv n‡jv:   

 data_type array_name [row_size] [column_size] 
D`vniY-1:   1 †_‡K 10 ch©šÍ bvgZvi QK cÖ`k©‡bi Rb¨ wØgvwÎK A¨v‡i e¨envi K‡i GKwU †cÖvMÖvg wjL|  w
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 #include <stdio.h> 
 #include<conio.h> 
 #define Row 10 
 #define Col 10 
 main () 
 { 
  int  r,  c;  
  int mul  [Row]   [Col] ;  
  printf  (æ\t\t ===================== \n”) ; 
  printf (æ\t\tMULTIPLICATION TABLE\n              æ) ;  
  printf(æ\t\t ===================== \n          ”) ; 
  for  (int  j= 1;    j< = Col;    j++) 
  printf  (æ%4d”,  j) ; 
  printf   (æ===================== \n”); 
  for   (int    i= 0;    i<Row;    i++) 
  { 
  r = i + 1;  
  printf   (æ%2d  |   ”,    r) ;  
  for (int  j= i;    j<= Col;   j++) 
  { 
  c = j;  
  mul  [i]  [j]  = r*c;  
  printf   (æ%4d”,    mul  [i]   [j]);  
  } 
  printf (æ\n”) ;  
  } 
   getch () ;  
  } 
†cÖvMÖvgwU ivb Ki‡j wb‡Pi djvdj cÖ`wk©Z n‡e:  
 

     
                          

 1 2 3 4 5 6 7 8 9 10 
1 1 2 3 4 5 6 7 8 9 10 
2 2 4 6 8 10 12 14 16 18 20 
3 3 6 9 12 15 18 21 24 27 30 
4 4 8 12 16 20 24 28 32 36 40 
5 5 10 15 20 25 30 35 40 45 50 
6 6 12 18 24 30 36 42 48 54 60 
7 7 14 21 28 35 42 49 56 63 70 
8 8 16 24 32 40 48 56 64 72 80 
9 9 18 27 36 45 54 63 72 81 90 
10 10 20 30 40 50 60 70 80 90 100 

5.12.11  dvskb (Function)  

wm †cÖvMÖv‡g hLb †Kv‡bv wbw`©ó KvR m¤úv`‡bi Rb¨ KZK¸‡jv †÷U‡g›U †Kv‡bv bv‡g GKwU eø‡Ki 

g‡a¨ ivLv nq ZLb Zv‡K dvskb ejv nq| cÖwZwU wm †cÖvMÖvg Giƒc GK ev GKvwaK dvsk‡bi mgwó| 

===================== 
MULTIPLJCATION TABLE 

===================== 
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dvskb †Pbvi mnR Dcvq n‡jv dvsk‡bi bv‡gi †k‡l GK †Rvov cÖ_g eÜbx Ô( )Õ _v‡K, G cÖ_g 

eÜbxi g‡a¨ A‡bK wKQz _vK‡Z cv‡i, Avevi bvI _vK‡Z cv‡i| cÖwZwU dvsk‡bi GKwU bvg _v‡K, †h 

bv‡g K¤úvBjvi Zv‡K mbv³ K‡i| †cÖvMÖvg wbe©v‡ni mg‡q K¤úvBjvi hLb †Kv‡bv dvskb Kj cvq 

ZLb g~j †cÖvMÖv‡gi KvR  ̄wMZ †i‡L Kj dvsk‡b wbe©vn ïiæ K‡i Ges wbe©vn †k‡l g~j dvsk‡b 

cÖZ¨veZ©b c~e©K cieZ©x jvBb †_‡K wbe©vn Pvwj‡q hvq| Z‡e G cÖwµqvq AwZwi³ wKQzUv mgq e¨q 

nq| ZvB †QvU †Kv‡bv †cÖvMÖv‡gi Rb¨ mvaviYZ dvskb e¨envi Kiv nq bv|  
dvsk‡bi cÖ‡qvRbxqZv (Importance of Function) 
 1.  dvsk‡bi mvnv‡h¨ †cÖvMÖvg‡K mswÿß AvKv‡i iPbv Kiv hvq| 

 2.  dvsk‡bi e¨env‡i GKB ai‡bi Kv‡Ri Rb¨ GKB ai‡bi †÷U‡g›U evi evi †jLvi cÖ‡qvRb nq bv| 

 3.  †cÖvMÖv‡gi fyj ms‡kvab ev wWevwMs Kiv mnR nq| 

 4.  e¨enviKvix Zvi cÖ‡qvRb Abyhvqx dvskb •Zwi K‡i Kvh© m¤úv`b Ki‡Z cv‡i|  

dvskb Gi cÖKvi‡f` (Types of Function) 
wm-†Z G e¨eüZ dvskbmg~n‡K `ywU fv‡M fvM Kiv nq| h_v: 

 1.  jvB‡eªwi dvskb (Library Function)   
 2.  BDRvi-wWdvBÛ dvskb (User Defined Function) 
 

jvB‡eªwi dvskb (Library Function)  
 

†hme dvskb we‡kl wKQz Kvh© m¤úv`‡bi Rb¨ wm †cÖvMÖv‡g weë-Bb Av‡Q Zv‡K jvB‡eªwi dvskb e‡j|  
wm K¤úvBjv‡i jvB‡eªwi dvskb bv‡g KZK¸‡jv weë-Bb dvskb Av‡Q †m¸‡jv‡K Zv‡`i wbR¯̂ 

dig¨vU Abyhvqx main () dvsk‡b e¨envi Kiv hvq| print (), scanf (), getch (), getchar (), abs 
(), sqrt (), sin (), cos(), tan (), rand () Gai‡bi jvB‡eªwi dvsk‡bi D`vniY| jvB‡eªwi dvskb 

e¨envi mnR, GRb¨ †Kej H dvsk‡bi e¨enviwewa Ges dig¨vU Rvb‡jB P‡j|  
 

wb‡P C  fvlvq KZK¸‡jv Library function Gi GKwU QK †`qv n‡jv:   
dvskb mswkó †nWvi dvBj dvsk‡bi KvR 

abs() stdio.h cig gvb wbY©q K‡i| 

div() stdio.h fv‡Mi †ÿ‡Î e¨eüZ nq| 

printf() stdio.h AvDUcyU gvb AvDUcyU gva¨‡g cvVvq 

scanf() stdio.h BbcyU gvb MÖnY K‡i| 

putchar() stdio.h AvDUcyU gva¨‡g GKwU evZ©v cvVvq| 

getchar() stdio.h BbcyU gva¨g †_‡K GKwU evZ©v MÖnY K‡i| 

sqrt() math.h eM©g~j wbY©q K‡i| 

sin() math.h mvBb gvb wbY©q K‡i| 

 

dvskb mswkó †nWvi dvBj dvsk‡bi KvR 

cos() math.h †KvmvBb gvb wbY©q K‡i| 

tan() math.h U¨vb‡RU gvb wbY©q K‡i| 
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getch() conio.h Kx‡evW© †_‡K GKwU evZ©v †bq Z‡e w¯…‡b 

cÖ`k©b K‡i bv| 

clrscr() conio.h ¯…xY cwi¯‥vi K‡i| 

arc() graphics.h e„ËPvc A¼b K‡i| 

bar() graphics.h evi A¼b K‡i| 

circle() graphics.h e„Ë A¼b K‡i| 

line() graphics.h jvBb A¼b K‡i| 

 

jvB‡eªwi dvskb `ycÖKvi| h_v: 

K. msL¨vevPK dvskb (Numeric function): †h dvskb MvwYwZK Kvh© m¤úv`b K‡i Zv‡K 

msL¨vevPK dvskb e‡j|  

 †hgb- ABS, SQR, MOD, RND, DIM, LOG, SIN, TAN, COS BZ¨vw`|  

L. w÷ªs dvskb (String function): †h dvsk‡bi mvnv‡h¨ †Kv‡bv w÷ªs Gi gvb †ei Kiv hvq Zv‡K 

w÷ªs dvskb e‡j| †hgb- Date$, Times$, Ucase$, Lcase$ BZ¨vw`|  
BDRvi-wWdvBW dvskb (User Defined Function)  
wm †cÖvMÖvwgs fvlvq e¨enviKvix cÖ‡qvRb Abymv‡i Zvi cQ›`g‡Zv dvskb •Zwi Ki‡Z cv‡i|   

wm K¤úvBjv‡i A‡bK weë-B›U/jvB‡eªwi dvskb _vKv m‡Ë¡I †cÖvMÖvg  iPbvq mgq Pvwn`v Abyhvqx me 

iKg dvskb cvIqv hvq bv| †m‡ÿ‡Î †cÖvMÖvg Zvi wbR¯̂ cÖ‡qvRb Ges cÖÁv Abyhvqx †hme dvskb 

•Zwi K‡i †cÖvMÖvg Z_v main () dvsk‡b e¨envi K‡ib †mMy‡jv‡K BDRvi-wWdvBW (User defined)  
ev e¨enviKvix ewY©Z dvskb ejv nq| g‡b Kiv hvK, GKRb †cÖvMÖvgv‡ii wewfbœ mgq wewfbœ †cÖvMÖv‡g 

`ywU c~Y©msL¨v cÖ`vb K‡i †hvMdj cÖ`k©‡bi cÖ‡qvRb n‡Z cv‡i Ges GRb¨ e¨eüZ †cÖvMÖvg †KvW 

wbgœiƒc n‡Z cv‡i: 

 int Valuel, Value2, Sum;  
 printf (æ\nEnter two integer numbers : ’’ ) ;  
 scanf (æ%d %d”, & Valuel, &Value2);  
 Sum = Valuel + Value2;  
 printf (æ\nSum of %d and %d is : %d”, Valuel, Value2, Sum)  
[ 

GLb †cÖvMÖvgvi B‡”Q Ki‡j hZMy‡jv †cÖvMÖv‡g wKsev †cÖvMÖv‡gi hZ  ̄v‡b `yÕwU c~Y©msL¨v cÖ`vb K‡i 

†hvMdj cÖ`k©‡bi cÖ‡qvRb n‡e  meLv‡bB DcwiD³ †cÖvMÖvg dvskb wjL‡Z n‡e| wKš‧ G‡Z mgm¨v 

n‡jv, G‡Z K‡i †cÖvMÖv‡gi K‡jie Ges †h‡Kv‡bv  ̄v‡b `ywU c~Y©msL¨v cÖ`vb K‡i †hvMdj cÖ`k©‡bi 

Rb¨ †Kej †mB bvg wj‡L dvskbwU Kj Ki‡jB n‡e. GRb¨ cy‡iv †cÖvMÖvg †KvW †jLvi cÖ‡qvRb †bB|  

dvsk‡bi MVb:  function_name (argument list)  
 argument declaration; 
 { 
 local variable declaration;  w
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 executable statement 1;   
 executable statement 2;   
 ..................................... 
 ..................................... 
 return (expression);  
 } 
GLv‡b,  

Function_name :  †fwi‡qej aib Abyhvqx dvsk‡bi bvg w`‡Z n‡e|  
argument list :  †hme †fwi‡qej e¨envi K‡i wewfbœ cÖKvi Acv‡ikb Pvjv‡bv n‡e Zvi ZvwjKv| 
local variable declarations:  kyay GB dvsk‡b †hme †fwi‡qej e¨eüZ n‡e Zv‡`i‡K †NvlYv Ki‡Z nq| 
return  :  †h gvb g~j †cÖvMÖv‡g †diZ Avm‡e Zv D‡jøL Ki‡Z nq| 
  

dvsk‡bi wewfbœ Dcv`vb:  wm/wm++ †cÖvMÖv‡g †Kv‡bv jvB‡eªwi wKsev BDRvi wWdvBÛ dvskb e¨envi 

Ki‡Z †M‡j mvaviYZ wbgœ wjwLZ PviwU welq we‡ePbv Ki‡Z nq−  

 •  dvskb eY©bv (Function Definition) 
 •  dvskb Kj (Function Call) 
 •  dvsk‡bi †cÖv‡UvUvBc (Function Prototype)  
 •  dvsk‡bi wiUvb© UvBc I wiUvb© †÷U‡g›U (Function’s Return Type and Return Statement)|  
 

dvsk‡bi eY©bv (Function Definition)  
 

dvskb eY©bvi gva¨‡g K¤úvBjvi‡K Rvwb‡q †`qv nq †h, GUv wK KvR 

Ki‡e Ges wKfv‡e Ki‡e| GKwU BDRvi-wWdvBÛ dvskb KZKMy‡jv 

†÷U‡g›U wb‡q MwVZ nq| mvgvb¨ wKQz e¨wZµg Qvov dvsk‡bi cÖwZwU 

†÷U‡g›U †mwg‡Kvjb Øviv †kl nq| BDRvi-wWdvBÛ dvsk‡bi eY©bv Zvi 

e¨enviKvix ev main() dvsk‡bi Dc‡i wKsev wb‡P _v‡K wKš‧ †fZ‡i bq|  
BDRvi wWdvBÛ dvskb †NvlYvi dig¨vU n‡jv− 

ReturnType FunctionName   (ArgumentList)  
 // FunctionBody  
 // ReturnStatement   (Depends on ReturnType)  
) 
]GLv‡b, ReturnType †h‡Kv‡bv •ea †WUv UvBc, FunctionName 
e¨enviKvix KZ…©K †`qv dvsk‡bi bvg Ges ArgumentList dvsk‡b e¨eüZ 

AviMy‡g‡›Ui ZvwjKv| FunctionBody-†Z dvsk‡bi we Í̄vwiZ eY©bv _v‡K| 

FunctionBody-†Kgb n‡e Zv dvsk‡bi aib A_©vr mgm¨vi Dci wbf©i 

K‡i|  

D‡jøL¨, dvsk‡bi cÖ_g  eÜwbi g‡a¨ †Kv‡bv †fwi‡qej †NvlYv Kiv n‡j Zv‡K Avi¸‡g›U †fwi‡qej ejv 

nq| wm++ †cÖvMÖv‡g dvsk‡b †Kv‡bv Avi¸‡g›U †fwi‡qej bv _vK‡j  Avi¸‡g›U ZvwjKv void  †jLv nq 

Z‡e wm++ K¤úvBjv‡i Zv eva¨Zvg~jK bq| dvsk‡bi bvg GKwU AvB‡Ww›Udvqvi; myZivs AvB‡Ww›Udvqvi 

 

D`vnviY:  

int  Sum ( )  
     {  
     //   . . . .   . . . 
     return   (0) ;  
     }  
void main ( )  
     {  
      // . . . .  . . . 
     } 
int   Sum (int, int)  
     {  
      // . . . .  . . .  
     retrun   (0) ;  
    }  
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bvgKi‡Yi wbqgvbyhvqx dvsk‡bi †h‡Kv‡bv •ea bvg e¨envi Kiv †h‡Z cv‡i| Z‡e e¨enviKvix dvsk‡b GKB 

bv‡g Aci †Kv‡bv †fwi‡qej ev AvB‡Ww›Udvqvi _vK‡j †mB bv‡gi †Kv‡bv dvskb e¨envi Kiv hvq bv|  

wm/wm++ †cÖvMÖv‡g e¨eüZ jvB‡eªwi dvskmg~‡ni eY©bv mswkøó †nWvi dvB‡j ewY©Z e¨envi Ki‡j 

†cÖvMÖv‡gi ïiæ‡ZB A_©vr main() Gi c~‡e© #include wW‡iw±f †÷U‡g‡›Ui mvnvh¨ H jvB‡eªwi dvskb 

mswkøó †nWvi dvBj mshy³ Ki‡Z nq|   

dvskb Kj (Function Call)  
hLb GKwU dvskb Aci †Kv‡bv dvskb‡K e¨envi K‡i, ZLb Zv‡K e¨enviKvix ev g~j dvskb Ges 

†h dvskbwU e¨envi Kiv nq Zv‡K e¨eüZ ev Kì dvskb ejv nq| Avi G 

cÖwµqvi bvg dvskb Kj| dvskb Kj cÖwµqvq GKwU dvsk‡bi mv‡_ Aci 

GK ev GKvwaK dvskb mshy³ Kiv nq| dvskb Kj GKwU †÷U‡g›U| 

myZivs Gi †k‡l Aek¨B †mwg‡Kvjb (;) _vK‡Z n‡e| GK †Rvov cÖ_g 

eÜbx Ô()Õ †`‡L †hgb dvskb †Pbv hvq; †Zgwb Gi †Rvov cÖ_g eÜbxi 

†k‡l AwZwi³ GKwU †mwg‡Kvjb †`‡L dvskb Kj eySv hvq| †h‡Kv‡bv 

wm/wm++ †cÖvMÖv‡gi main() dvskb Aci GK ev GKvwaK jvB‡eªwi wKsev 

BDRvi-wWdvBÛ dvskb Kj Ki‡Z cv‡i| Gfv‡e GK dvskb GK ev 

GKvwaKevi Ab¨ †h‡Kv‡bv dvskb e¨envi Ki‡Z cv‡i| D‡jøL¨, main() 
GKwU BDRvi-wWdvBÛ dvskb n‡jI Ab¨ †Kv‡bv BDRvi-wWdvBÛ dvskb 

main() dvskb Kj Ki‡Z cv‡i bv| wm/wm++ K¤úvBjvi main() dvskb‡K WªvBfvi dvskb ev PvjK 

dvskb wn‡m‡e MY¨ K‡i e¨eüZ Ab¨vb¨ dvskb Kj K‡i| †Kv‡bv dvskb (jvB‡eªwi ev BDRvi-

wWdvBÛ) Kj Kivi dig¨vU n‡jv:   
    FunctionName  (Parametre or Argument List)  
 

A_©vr dvsk‡bi bv‡gi †k‡l cÖ_g eÜbxi Ô()Õ g‡a¨ c¨vivwgUv‡ii gvbmn (hw` _v‡K) dvskb Kj Kiv nq|  

wiKvwm©f dvskb (Recursive Function)  
GKwU dvskb Ab¨ †Kv‡bv dvskb‡K †h‡Kv‡bv msL¨K evi Kj Ki‡Z cv‡i| Avevi †Kv‡bv dvskb 

wb‡RI wb‡R‡K Kj Ki‡Z cv‡i| hLb †Kv‡bv dvskb wb‡RB wb‡R‡K Kj K‡i ZLb Zv‡K wiKvwm©f 

dvskb ejv nq Ges GB cÖwµqv‡K wiKvm©b (Recursion) ejv nq| †Kvb msL¨vi d¨v±wiqvj wbY©q 

wiKvwm©f dvsk‡bi GKwU Av`k© D`vniY| Avgiv Rvwb, d¨v±wiqvj n‡jv GKwU MvwYwZK c×wZ| 

†h‡Kv‡bv abvZ¡K msL¨v N Gi d¨v±wiqvj gvb n‡jv 1 n‡Z N ch©šÍ ¯̂vfvweK msL¨vMy‡jvi ¸Ydj| 

†hgb- 3 Gi d¨v±wiqvj 6 (3!=3×2×1=6),  4 Gi d¨v±wiqvj 24 (4!=4×3×2×1=24)    

wb‡gœ wiKvwm©f dvskb e¨envi K‡i †Kv‡bv msL¨vi d¨v±wiqvj wbY©‡qi Rb¨ GKwU †cÖvMÖvg †`qv n‡jv:  
 /* Finding Factorial using Recursive Function */   
 #include<stdio.h>  
 #include<time.h> 

D`vnviY:  

int  Sum ( )  
     { 
     //   . . . .   . . . 
     return   (0) ;  
     }  
 
void main ( )  
     {  
      // . . . .  . . . . 
    Sum ( ) ; 
     }  
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 long Factorial (int n) 
 { 
 if (n  <=1) 
   return 1;  
  else  

  return (n * Factorial (n-1));  
 }  
 void main ( )  
 {  
         int  V;  
 long F;  
 XX:  
 printf (æ\nEnter a Positive integer: ” );  
 scanf (æ%d”, &V);  
 if (V<0)  
 goto XX;  
 F= Factorial (V);  
 print (æ\nFactorial of %d = %1d = %1d”, V, F) ;  
 } 
 

Output:  
 

 Enter a Positive integer: 6 
 Factorial of 6 = 720   
 

wiKvwm©f dvskb e¨env‡ii myweav:   
 

1. Ab_©K dvskb Kwjs Kiv †iva K‡i|  

2. mgm¨v‡K mnRfv‡e mgvavb Kiv hvq|  

3. A‡bK Kg msL¨vK †fwi‡qe‡ji cÖ‡qvRb nq|  

4. †cÖvMÖvg mnR I my›`i nq|  
    

wiKvwm©f dvskb e¨env‡ii Amyweav:   
 

1. A‡bK wiKvm©b dvskv‡bi e¨envi †KvwWs‡K RwUj K‡i †Zv‡j|  

2. wiKvwm©f me©`v jwRK¨vj Ges Gi mgm¨v mbv³ Kiv KwVb|  

3. †ewk ÷¨vK †¯ú‡mi cÖ‡qvRb nq|  

4. †cÖvMÖvg wbe©v‡n †ewk mgq jv‡M|     
 

Abykxjbx 
 

m„Rbkxj cÖkœ:  

1| wPÎwU jÿ¨ Ki−   
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 K.   K¤úvBjvi Kx ?  

 L.   wP‡Î e¨eüZ cÖZxK¸‡jvi bvg I e¨envi wjL|  

 M.   `ywU msL¨vi Mo wbY©‡qi Rb¨ cÖZxK¸‡jv wKfv‡e e¨eüZ n‡Z cv‡i? eY©bv Ki| 

 N.   Ò†Kv‡bv mgm¨v mgvav‡bi Rb¨ †d¬vPvU© AZ¨šÍ ¸iæZ¡c~Y©Ó we‡kølY Ki| 
 

2| wg. Rb Av‡gwiKvi bvMwiK| wZwb iwd‡Ki eÜz| evsjv‡`‡ki BwZnvm, ms¯‥…wZ m¤ú‡K© Rvbvi 

Rb¨ wg. Rb evsjv‡`‡k G‡m‡Qb| wg. Rb wewfbœ Z_¨ msMÖ‡ni Rb¨ wfbœ wfbœ †kªYx †ckvi 

gvby‡li mv‡_ KZv ej‡Z n‡”Q| wKšÍy wg. Rb evsjv bv Rvbvi Kvi‡Y mgm¨v nw”Qj| iwdK wewfbœ 

Z_¨ Bs‡iwR‡Z iƒcvšÍi K‡i wg. Rb‡K mvnvh¨ K‡i|  
 

 K.   Abyev`K †cÖvMÖvg wK?  

 L.   GKwU †WUv‡eR †cÖvMÖv‡gi bvg wjL Ges Gi •ewkó¨ wjL|   

 M.   K¤úvBjvi I B›Uvi‡cÖUv‡ii g‡a¨ cv_©K¨ wjL|  

 N.   D”P Í̄‡ii fvlvi •ewkó¸‡jv Av‡jvPbv Ki|      
 

 

eûwbe©vPwb cÖkœ: 
 
 

1| wm †Kvb ai‡bi fvlv? 

 K.  †gwkb fvlv          L.  nvB †j‡fj fvlv     M.  wgW †j‡fj fvlv      N.   A¨v‡m¤̂jx fvlv  

2| wb‡Pi †KvbwU Abyev`K †cÖvMÖvg? 

 K.  cvB_b               L.  IivKj           M.  B›Uvi‡cÖUvi         N.  A¨vjMj 

3| †Kv‡bv †cÖvMÖvg iPbvi c~‡e©−    

 i.  A¨vjMwi`g •Zwi Ki‡Z nq|      

 ii.  †d¬vPvU© •Zwi Ki‡Z nq|   

 iii.  wWevwMs Ki‡Z nq|         

 wb‡Pi †Kv‡bvwU mwVK?    

 K.   i              L.  i I ii             M.  i I iii           N.  i, ii I iii      
4| †cÖvMÖv‡g †Kv‡bv †÷U‡g›U evi evi wbev‡n©i Rb¨ wb‡Pi †KvbwU e¨eüZ nq?   

 K.  jyc               L.  A¨v‡i             M.  dvskb          N. KwÛkbvj †÷U‡g›U  
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lô Aa¨vq 

†WUv‡eR g¨v‡bR‡g›U wm‡÷g 

DATABASE MANAGEMENT SYSTEM   
 

Avgiv Avgv‡`i cÖ‡qvRbxq Z_¨ wewfbœfv‡e msiÿY K‡i ivwL| my-k„•Lj Ges wbw`©ó wbqg Abyhvqx 

msiÿY Ki‡j mn‡R g¨vwbcy‡jkb Kiv hvq| mvRv‡bv †Kv‡bv wbw`©ó †iKW© Lyu‡R †ei Kiv mnR nq| 

ZvQvovI wewfbœ MvwYwZK wnmve-wbKvm Kiv hvq| cÖ‡qvRbxq Z_¨ wb‡q wi‡cvU© •Zwi Kiv, GgbwK 

MÖv‡di mvnv‡h¨ Dc¯’vcb BZ¨vw` mn‡R Kivi Rb¨ †WUv‡eR g¨v‡bR‡g›U wm‡÷g mdU&Iq¨vi e¨envi 

Kiv nq| GKvwaK †WUv †Uwe‡ji g‡a¨ wi‡jkb •Zwi Kiv, †WUvi wmwKDwiwU iÿv Kiv BZ¨vw` m¤ú‡K© 

Ávb AR©b Kiv AZ¨šÍ MyiæZ¡c~Y©|  

 

 

 

 

 

 

 

G Aa¨vq cvV †k‡l wkÿv_©xiv−  

• †WUv‡eR g¨v‡bR‡g›U Gi aviYv e¨vL¨v Ki‡Z cvi‡e| 

• †WUv‡eR g¨v‡bR‡g›U Gi Kvh©vewj we‡kølY Ki‡Z cvi‡e|  

• wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷‡gi aviYv e¨vL¨v Ki‡Z cvi‡e| 

• wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷‡gi •ewkó¨ e¨vL¨v Ki‡Z cvi‡e| 

• wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷g eY©bv Ki‡Z cvi‡e| 

• †WUv wmwKDwiwUi aviYv e¨vL¨v Ki‡Z cvi‡e| 

• †WUv wmwKDwiwUi ¸iæZ¡ we‡kølY Ki‡Z cvi‡e|  

• †WUv Gbwµck‡bi cÖ‡qvRbxqZv e¨vL¨v Ki‡Z cvi‡e| 

• †WUv Gbwµck‡bi Dcvqmg~n e¨vL¨v Ki‡Z cvi‡e|   
 

 

e¨envwiK:  

• †WUv‡eR •Zwi Ki‡Z cvi‡e| w
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6.1  †WUv‡eR g¨v‡bR‡g›U (Database Management) 

†WUv‡eR: †WUv (Data) k‡ãi A_© DcvË Ges †eR (base) k‡ãi A_© mgv‡ek| m~Zivs †WUv‡eR 

n‡”Q Dcv‡Ëi mgv‡ek| ci¯úi m¤úK©hy³ GKvwaK †WUv †Uwej ev dvB‡ji mgwó n‡”Q †WUv‡eR| 

Z_¨ I †hvMv‡hvM cÖhyw³i G hy‡M cÖ‡Z¨K cÖwZôvb Zvi mKj †WUv H cÖwZôv‡bi †WUv‡e‡R msiwÿZ 

_v‡K| GKwU †WUv‡e‡R GKvwaK †Uwej, dg©, wi‡cvU©, Kz‡qwi, g¨v‡µv BZ¨vw` _vK‡Z cv‡i| 

†WUv‡e‡Ri †WUv¸‡jv wewfbœ cÖ‡qvR‡b mn‡R e¨envi Kiv hvq| cÖ‡qvR‡b †WUv cwieZ©b / Avc‡WU 

Kiv hvq| GLv‡b †WUv¸‡jv `ÿZvi mv‡_ e¨envi Kiv hvq| hw`I †WUv‡e‡R †WUv msiÿY Ki‡j 

A‡bK myweav cvIqv hvq, Z‡e †WUv‡eR cwiPvjbvi Rb¨ cÖwkÿY cÖvß `ÿ Rbm¤ú` cÖ‡qvRb| 

†WUv‡e‡R fzj †WUv BbcyU Ki‡j m¤ú~Y© †WUv‡eR‡K cÖfvweZ K‡i| A‡bK †WUv‡e‡R cÖwµqvKiY 

axiMwZm¤úbœ| †WUv‡eR Z_¨ e¨e ’̄vcbv, e¨vswKs, Gqvi jvBÝ, wkÿv cÖwZôvb, †UwjKwgDwb‡Kkb, 

A_© e¨e ’̄vcbv, Drcv`b e¨e ’̄vcbv Ges gvbe m¤ú` e¨e ’̄vcbvq e¨envi Kiv nq| †WUv‡e‡Ri cÖavb 

Dcv`vb¸‡jv n‡”Q- †WUv, †iKW© Ges wdì|   

†Kv‡bv †WUv †Uwe‡ji cÖ‡Z¨KwU wd‡ì Avgiv †hme gvb e¨envi Kwi Zv‡K †WUv e‡j| ci¯úi 

m¤úK©hy³ KZK¸‡jv wd‡ìi mgš^‡q MwVZ nq †iKW©, Avevi †iK‡W©i cÖwZwU Dcv`vb n‡”Q wdì| 

wb‡P †WUv, wdì Ges †iKW© Gi D`vniY †`qv n‡jv-  

†ivj bs bvg  †kÖwY eqm 

63 Avjfx †KwR 6 eQi 

GLv‡b, †ivj bs, bvg, †kÖwY, eqm-G¸‡jv n‡jv GK GKwU wdì| 63, Avjfx, †KwR, 6 eQi-G¸‡jv 

cÖ‡Z¨KwU Avjv`v Avjv`v †WUv| mKj wdì / †WUv GK‡Î n‡jv †iKW©| 

6.1.1 †WUv‡eR g¨v‡bR‡g›U wm‡÷g (Database management system-DBMS): 

†WUv‡eR g¨v‡bR‡g›U wm‡÷g (DBMS) n‡”Q Ggb GKwU †cÖvMÖvg ev †cÖvMÖvg mgwó (mdUIq¨vi) hv 

†WUv‡eR •Zwi, cwieZ©b, cwiea©b, wbqš¿Y, msiÿY I cwiPvjbvi KvR K‡i| G mdUIq¨vi †WUv‡eR 

Ges e¨enviKvixi g‡a¨ wgwWqv / †hvMm~Î wn‡m‡e KvR K‡i, mvaviY †_‡K `ÿ mKj e¨enviKvwi 

†WUv‡eR e¨envi K‡i _v‡K| G mdUIq¨vi Gi gva¨‡g AwZ mn‡R †WUv‡eR •Zwi Kiv hvq, 

cÖ‡qvR‡b bZzb †iKW© AšÍf©y³ Kiv hvq, †iKW©¸‡jv‡K B”Qvg‡Zv mwU©s ev B‡Ûw·s Kiv hvq| GKvwaK 

†Uwe‡ji g‡a¨ wjsKW Kiv hvq|     

 

         

 

 

 
wPÎ: †WUv‡eR g¨v‡bR‡g›U wm‡÷g  

 

Application-1 
 

Application-2 
 

Application-N 

 

Database Management System 

 

On Line data 
 

Database 
 

Database 
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6.1.2   DBMS-Gi KvR:   †Kv‡bv Z_¨ ev †iKW© msiÿ‡Yi Rb¨ cÖ_‡gB Avgv‡`i †WUv‡eR •Zwi 

Ki‡Z nq| AZci †WUv †Uwe‡j †WUv / †iKW© AšÍf©y³ Ki‡Z nq| †WUv‡eR g¨v‡bR‡g›U wm‡÷g 

KvRwU K‡i _v‡K| A‡bK mgq AhvwPZ e¨w³ KZ©„K †WUv‡eR ÿwZMÖ ’̄ n‡q _v‡K, wewfbœ cÖKvi 

mdU&Iq¨vi (fvBivm) ØvivI †WUv‡eR ÿwZMÖ ’̄ n‡Z cv‡i| myZivs †WUv‡e‡Ri wbivcËv iÿv K‡i 

e¨enviKvix wbqš¿Y Ki‡Z nq| wewfbœ Kvi‡Y Avgv‡`i †WUv‡e‡R †iKW© AšÍf©y³ ev ev` w`‡Z nq| 

†hgb-Rb¥ Ges g„Z¨i wnmve msiÿ‡Yi Rb¨ †WUv‡eR •Zwi Kiv n‡j wkï Rb¥ MÖnY Ki‡j †iKW© †hvM 

Ki‡Z n‡e Ges †KD gviv †M‡j †WUv‡eR †_‡K †iKW© ev` w`‡Z n‡e| †WUv‡eR MÖnY‡hvM¨ Kivi Rb¨ 

†WUvi evbvb Ges msL¨vi fzj nIqv Pj‡ebv| hy‡Mi mv‡_ Zvj wgwj‡q Pjvi Rb¨ Avgv‡`i †WUv‡eR 

cwieZ©b Ki‡Z nq- bZzb wdì hy³ ev †Kv‡bv wdì gy‡Q †dj‡Z nq| G KvR¸‡jvI †WUv‡eR 

g¨v‡bR‡g›U wm‡÷g Gi mvnv‡h¨ Kiv nq| wewfbœ Kvi‡Y †iKW© cwieZ©b Ki‡Z nq †hgb- Kv‡iv eqm, 

†ckv, eZ©gvb wVKvbv BZ¨vw` cwieZ©bkxj gvb| †WUv‡e‡R †iKW©¸‡jv †Kv‡bv •ewk‡ó¨i wfwË‡Z 

†Kv‡bv wdì Abyhvqx mvRv‡bv _vK‡j Lye mn‡R †Kv‡bv wbw`©ó †iKW© Ly‡R †ei Kiv hvq| †iKW©mg~n 

mvRv‡bv ev Luy‡R †ei Kivi KvRI G mdU&Iq¨v‡ii gva¨‡g Kiv hvq| GKwU †WUv‡e‡R A‡bK¸‡jv 

wdì _v‡K wKš‘ me Kv‡R G‡`i cÖ‡qvRb nq bv| wbw`©ó wKQz wd‡ìi cÖ‡qvRb nq| G †ÿ‡Î cÖ‡qvRbxq 

wdì wb‡q my›`i wi‡cvU© •Zwi Kiv Ges PvU© ev MÖvd e¨envi K‡i Z_¨ AvKl©Yxqfv‡e Dc ’̄vc‡bi 

KvRI G mdU&Iq¨v‡ii gva¨‡g Kiv nq| 

6.2   wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷g  
         Relational Database Management System-RDBMS 
 

†WUv‡eR g¨v‡bR‡g›U wm‡÷g KZKMy‡jv †cÖvMÖv‡gi mgš̂‡q MwVZ GKwU md&UIq¨vi| A_v©r †h md&UIq¨vi 

e¨envi K‡i †WUv‡eR g¨v‡bR‡g›U wm‡÷‡gi †iKW©¸‡jv wewfbœ †Uwe‡j / dvB‡j Rgv nq Ges Kz‡qwii 

gva¨‡g GKvwaK †WUv‡e‡Ri g‡a¨ wi‡jkbkxc •Zwi Kiv hvq Zv‡K wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷g 

ejv nq| GwU ci¯úi m¤úK©hy³ K‡qKwU dvBj wb‡q MwVZ| †WUv‡eR •Zwi, wbqš¿Y, iÿYv‡eÿY cÖf„wZ 

Kv‡Ri Rb¨ G e¨e ’̄vcbv c×wZ e¨envi Kiv nq| wi‡jkbvj †WUv‡eR g‡Wj n‡jv AvaywbK †WUv‡eR 

†UK‡bvjwRi wfwË| 1970 mv‡j GWMvi KW (Edgar Codd) me©cÖ_g wi‡jkbhy³ †WUv‡eR c×wZ cÖeZ©b 

K‡ib| wZwb Zuvi cÖewZ©Z †WUv‡eR‡K PgrKvi MvwYwZK m~‡Îi wfwË‡Z cÖwZwôZ K‡ib|  

wi‡jkbvj †WUv‡eR g‡W‡j †WUvi wZbwU w`K i‡q‡Q| h_v− 

(i)   †WUv ÷ªvKPvi (Data Structure)  
(ii)  †WUv Bw›UwMÖwU (Data Integrity) I 

(iii) †WUv g¨vwbcy‡jkb (Data Manipulation) | 

wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷g •Zwi Kivi Rb¨ evRv‡i A‡bK mdUIq¨vi Av‡Q| h_v: 

• gvB‡µvmdU A¨vK‡mm (Microsoft Access)  

• IivKj  (Oracle)  

• wW‡eR (Dbase) 
• gvB‡µvmdU wfRyq¨vj †ewmK (Microsoft Visual Basic) 

• gvB‡µvmdU wfRyq¨vj d·‡cÖv (Microsoft Visual Foxpro) 
• cvIqvi weìvi (Power Builder) 
• †Wjwd (Delphi) 
• Bbdiwg·  (Informix)  BZ¨vw`| w
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6.2.1   wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷‡gi •ewkó¨  

    Characteristics of RDBMS 
 

wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷‡gi wbgœwjwLZ •ewk‡ó¨i Kvi‡Y Gi Pvwn`v AwZ ª̀æZ e„w× cv‡”Q| 

• mn‡R †Uwej •Zwi K‡i †WUv Gw›Uª Kiv hvq| 

• †WUv f¨vwj‡Wk‡bi mvnv‡h¨ †WUv Gw›Uª wbqš¿Y Kiv hvq| 

• msL¨vevPK †WUvmg~‡n m~² MvwYwZK KvR Kiv hvq| 

• mn‡R A¨vwcø‡Kkb md&UIq¨vi/†cÖvMÖvg •Zwi Kiv hvq| 

• †WUvi wfwË‡Z cÖ‡qvRbxq PvU© ev MÖvd •Zwi Kiv Ges Qwe ms‡hvRb K‡i AvKl©Yxq wi‡cvU© •Zwi 

Kiv hvq| 

• e¨enviKvwi mn‡R GK †WUv‡eR †_‡K Ab¨ †WUv‡e‡Ri mv‡_ Z_¨ Av`vb-cÖ v̀b Ki‡Z cv‡i| 

• e¨enviKvwi Zvi Kvw•ÿZ Z_¨‡K Lyu‡R †ei Ki‡Z cv‡i AwZ mn‡R|  

• mn‡R bvbv di‡g‡Ui wi‡cvU© I †j‡ej •Zwi I Zv gy`ªY Kiv hvq| 

• DB‡Ûv‡Ri MÖvwdK¨vj (Object Linking and Embedding) my‡hvM e¨envi K‡i wi‡cv‡U© 

MÖvwd· mgš^q mvab Ges MÖvwdK¨vj †WUv Gw›Uª dg© •Zwi Kiv hvq| 

• mn‡R Ab¨vb¨ †cÖvMÖvg (†hgb- wW‡eR, d·‡cÖv, G‡·j BZ¨vw`) †_‡K Z_¨ ev †WUv G‡b 

e¨envi Kiv hvq Ges Ab¨vb¨ †cÖvMÖv‡gi dvB‡ji mv‡_ wi‡jkb (Link) ’̄vcb m¤¢e nq| 

 

6.2.2 wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U wm‡÷‡gi e¨envi (Use of RDBMS) 
 

     wbgœwjwLZ †ÿ‡Î †WUv‡eR g¨v‡bR‡g›U wm‡÷g e¨eüZ nq- 

• wewfbœ cÖwZôv‡b Kg©iZ Kg©KZ©v I Kg©Pvix‡`i †iKW© msiÿ‡Yi †ÿ‡Î 

• nvmcvZv‡j †ivMx‡`i †iKW© msiÿ‡Yi R‡b¨ 

• Gqvi jvB‡mÝ wUwKwUs I d¬vB‡Ui wmwWDwjs Gi †ÿ‡Î 

• e¨vsK I wegvq MÖvnK‡`i wnmve-wbKvm msiÿ‡Yi †ÿ‡Î 

• e„nr cÖwZôv‡bi Kgx©‡`i †iKW© msiÿ‡Yi R‡b¨ 

• †ijI‡q, wegv‡bi wUwKwUs I †ijMvwoi wmwWDwjs Gi †ÿ‡Î 

• RbmsL¨v Z_¨ msiÿY I M‡elYv I Rwicg~jK Kv‡R 

• †Kv‡bv cÖwZôv‡bi µq-weµq, jvf-†jvKmv‡bi wnmve-wbKv‡mi †ÿ‡Î| 

• e¨emv-evwYR¨ I B‡jKUªwb· Kgv‡m© 

• wkÿv cÖwZôv‡b ÷z‡W›U Bbdi‡gkb wm‡÷g •Zwi‡Z 
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6.3  †WUv‡eR •Zwi (Creating Database) 

†WUv‡eR DB‡Ûv cwiwPwZ: cÖ_‡g †cÖvMÖvg dvBj †_‡K gvB‡µvmdU G‡·m wm‡j± Ki‡j wb‡Pi 

DB‡ÛvwU †`Lv hv‡e- 

 

wPÎ: †WUv‡eR DB‡Ûv 

†WUv‡eR DB‡Ûv‡Z A‡bK¸‡jv U¨ve _v‡K| wewfbœ U¨v‡ei AvIZvq †WUv‡eR †Uwejmg~n I Ab¨vb¨ 

Ae‡R±¸‡jv aviY K‡i †h RvZxq Ae‡R± •Zwi Kiv n‡e, †WUv‡eR DB‡Ûv †_‡K †m RvZxq U¨ve 

wbe©vPb K‡i wb‡Z nq| wb‡P †WUv‡em DB‡Ûvi wewfbœ Dcv`v‡bi mswÿß cwiPq †`qv n‡jv- 

Tables :  G U¨v‡ei AvIZvq †Uwej¸‡jv msiwÿZ _v‡K| GLvb †_‡K †Kv‡bv †Uwej cwieZ©b, 

ms‡kvab, wKsev bZzb †WUv‡eR •Zwi Kiv hvq|  

Queries: G U¨ve †_‡K eZ©gvb †WUv‡e‡Ri mKj Kz‡qwii ZvwjKv cvIqv hv‡e| GLvb †_‡K †Kv‡bv 

Kz‡qwi cwiPvjbv Kiv, Kz‡qwi cwieZ©b, ms‡kvab ev bZzb †Kv‡bv Kz‡qwi •Zwi Kiv hvq|  

Forms :  G U¨ve †_‡K eZ©gvb †WUv‡e‡Ri mKj wi‡cvU© I dg© cvIqv hv‡e| wi‡cvU© n‡”Q e¨enviKvwii 

cQ›` g‡Zv d‡g©U Z_¨vewj cÖ`k©b ev gy ª̀Y Kiv| GLvb †_‡K †Kv‡bv wi‡cvU© ms‡kvab ev 

†Kv‡bv bZzb wi‡cvU© •Zwi Kiv hvq|  

Page :  B›Uvi‡bU ev B›Uªv‡bU-G gvB‡µvmd&U G¨vK‡mm ev SQL mvf©v‡i msiwÿZ †WUv wb‡q KvR 

Kivi Rb¨ †WUv‡eR access page •Zwi Kiv hvq|  

Macro:  g¨v‡µv n‡”Q GK ai‡bi †QvU †cÖvMÖvg| G U¨v‡e wK¬K Ki‡j eZ©gvb †WUv‡e‡Ri mKj 

g¨v‡µv †cÖvMÖvg¸‡jvi ZvwjKv Avm‡e| GLvb †_‡K †Kv‡bv g¨v‡µv ms‡kvab ev bZzb 

g¨v‡µv •Zwi Kiv hvq|  

Module:  †cÖvMÖv‡gi GK ev GKvwaK cÖwmwWDi‡K GK GKwU gwWDj ejv nq| Module U¨v‡e wK¬K 

Ki‡j eZ©gvb †WUv‡e‡Ri †cÖvMÖvwgs gwWDj¸‡jvi ZvwjKv cvIqv hv‡e| GLvb †_‡K cÖ‡qvRbxq †KvW 

wjLv hvq ev ms‡kvab Kiv hvq| †KvW wjLvi Rb¨ wfRyq¨vj †ewmK GwWUi e¨eüZ nq|  
 

†WUv‡eR n‡jv ci¯úi m¤úK©hy³ GKvwaK †Uwe‡ji mgš^‡q MwVZ| cÖ‡Z¨KwU †Uwej Avevi KZK¸‡jv 

†iKW© wb‡q MwVZ| ci¯úi m¤úK©hy³ KZK¸‡jv wdì wg‡j MwVZ nq †iKW©| myZivs wdì n‡”Q 

†WUv‡e‡Ri wfwË| †Kv‡bv †Uwej •Zwi Kivi c~‡e© †Uwe‡ji cÖ‡Z¨KwU †iK‡W© wK wK wdì _vK‡e Zv 

wbw`©ó Ki‡Z n‡e| cÖ‡Z¨KwU wd‡ì Kx ai‡bi †WUv _vK‡e A_©vr †WUv UvBc wK n‡e Zv wba©viY Ki‡Z 

n‡e| †Kv‡bv †WUv‡e‡R wK wK wdì _vK‡e Zv wbf©i Ki‡e †WUv‡e‡Ri D‡Ïk¨ ev †WUv‡e‡R Kx ai‡bi 

†WUv _vK‡e Zvi Dci|  w
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6.3.1  †WUv UvBc 

Avgv‡`i cÖvZ¨wnK Rxe‡b cÖPzi †WUv wb‡q KvR Ki‡Z nq| G †WUvi UvBc ev cÖK…wZ Avevi wewfbœ 

cÖKvi n‡Z cv‡i| h_v-†U±U ev K¨v‡i±vi, bv¤^vi ev wbD‡gwiK, B‡qm/ †bv ev hyw³g~jK, ZvwiL/ mgq, 

†g‡gv, Kv‡iwÝ BZ¨vw`| wb‡æ †WUvi wewfbœ UvBc eY©bv Kiv n‡jv - 

(i) †U·U / K¨v‡i±vi (Text/Character): †ewkifvM †WUv‡e‡R e¨eüZ cÖavb Data Type n‡jv Text| 

†U·U/K v̈‡i±vi wd‡ì Aÿi, msL v̈, wPý BZ v̈ẁ  e¨envi Kiv hvq| mvaviYZ G wd‡ì m‡e©v”P 255wU eY©/ A¼/ 

wPý GKKfv‡e ev mw¤§wjZfv‡e e¨envi Kiv hvq| Z‡e, msL v̈ e¨envi Ki‡jI G †WUvi Dci MvwYwZK KvR Kiv 

hvq bv| 

(ii) bv¤^vi / wbD‡gwiK (Number/Numeric): †h wd‡ì MvwYwZK †WUv e¨envi Kiv nq, †mB wdì‡K 

cªKvk Kivi Rb¨ bv¤̂vi e¨eüZ nq| bv¤̂vi/ wbD‡gwiK wd‡ì †hvM ev we‡qvM wPýmn/ Qvov c~Y©msL¨v I fMœvsk 

wgwj‡q cÖ‡qvRbxq msL v̈ e¨envi Kiv hvq| G wd‡ìi †WUvi Dci MvwYwZK Acv‡ikb (†hvM, we‡qvM, MyY I 

fvM) Kiv hvq| †WUvi gv‡bi e v̈wßi (Range) Dci wfwË K‡i bv¤̂vi/ wbD‡gwiK wdì‡K mvaviYZ wewfbœfv‡e 

fvM Kiv hvq| h_v: 

1.  evBU (Byte),  

2.  Bw›URvi (Integer), 

3.  js Bw›URvi (Long Integer),  

4.  wms½j (Single),  

5.  Wej (Double)  

6.  †iwcø‡Kkb AvBwW (Replication Id) BZ¨vw`| 

(iii)  A‡Uv bv¤̂vi (Auto number):  GwU GKwU wbD‡gwiK / bv¤̂vi †WUv UvBc| GwU wmwiR RvZxq ev 

avivevwnK †WUvi †ÿ‡Î e¨eüZ nq| G †WUv UvB‡ci myweav n‡”Q G‡Z †WUv Gw›Uª Ki‡Z nq bv| 

¯̂qswµqfv‡e †WUv Gw›Uª nq| 

(iv) jwRK¨vj †WUv: hyw³wbf©i wd‡ìi †WUv UvBc cÖKvk Kivi Rb¨ Yes / No e¨eüZ nq| 

†Kv‡bv wd‡ìi gvb Ônu¨vÕ A_ev ÔbvÕ G `ywU Z_¨ G wd‡ì msiÿY Kiv hvq| mZ¨ / wg_¨v ev nu¨v 

/ bv Z‡_¨i Rb¨  

* True / False 
* Yes / No 
* On / Off  BZ¨vw` e¨envi Ki‡Z nq| 

G wdì‡K A‡bK †cÖvMÖv‡gi eywjqvb wdìI ejv nq| G wd‡ìi Rb¨ †g‡gvwi‡Z 1 evBU RvqMv cª‡qvRb|  w
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(v) ZvwiL I mgq (Date/ Time): G wdìwU ZvwiL ev mg‡qi Rb¨ e¨envi Kiv nq| 100 †_‡K 

9999 eQ‡ii ZvwiL I mg‡qi Rb¨ G wdì e¨eüZ nq| G wd‡ìi Rb¨ †ggwi‡Z 8 evBU 

RvqMv cÖ‡qvRb| ZvwiL I mgq wewfbœ di‡g‡U n‡Z cv‡i| †hgb- 
di‡gU eY©bv D`vniY 

General 
Date 

Date/ Time di‡g‡Ui Default †mwUs n‡jv General 
Date- G di‡g‡U ZvwiL I mgq †hgb Gw›Uª Kiv n‡e 

wVK †ZgbB cÖ`wk©Z n‡e| Z‡e ïaygvÎ ZvwiL Gw›Uª 

Ki‡j kyaygvÎ ZvwiL Ges kyaygvÎ mgq Gw›Uª  Ki‡j 

ïaygvÎ mgq cÖ`wk©Z n‡e| Avi ZvwiL I mgq GK‡Î 

Gw›Uª Ki‡j ZvwiL I mgq DfqB cÖ`wk©Z n‡e|    

4/3/13, 05:34:00 PM 
or 

4/3/13  05:34:00 PM 

Long 
Date 

w`‡bi bvg, gv‡mi bvgmn (K_vq) ZvwiL cÖ`k©‡bi 

R‡b¨ G Ackb wm‡j± Ki‡Z n‡e| 

Saturday,  
April 3, 2013 

Medium 
Date 

gv‡mi bvg ms‡ÿ‡c (K_vq) cÖKvkmn ZvwiL cÖ`k©b 

Kivi Rb¨ G Ackb wm‡j± Ki‡Z nq| 

3-Apr-13. 

Short 
Date 

w`b, gvm Ges mvj‡K msL¨vq cÖ`k©‡bi Rb¨ G Ackb 

wm‡j± Ki‡Z nq| 

4/3/13 

Long 
Time 

mg‡qi mv‡_ AM ev PM mn c~Y© mgq (NÈv-wgwbU 

†m‡KÛ) cÖ`k©‡bi Rb¨ G Ackb wm‡j± Ki‡Z nq| 

5:25:27 PM 

Medium 
Time 

AM ev PMmn †m‡KÛ ev‡` mgq cÖ`k©‡bi Rb¨ G 

Ackb wm‡j± Ki‡Z nq|  

5:58 PM 

Short 
Time 

w`b-ivZ PweŸk NÈvwfwËK mgq cÖ`k©‡bi Rb¨ G 

Ackb wm‡j± Ki‡Z nq| †hgb-ivZ GKUv‡K cÖKvk 

Ki‡e 01:00 Ges †ejv GKUv‡K cÖKvk Ki‡e 13:00 

13:00 

(vi) †g‡gv (Memo): 
Memo, Text Gi cwic~iK wn‡m‡e e¨eüZ nq| mvaviYZ eY©bvg~jK †jLv ev eY©bvi Rb¨ G wdì 

e¨envi Kiv nq| G wd‡ìi aviY ÿgZv Kw¤úDUvi wW‡¯‹i aviY ÿgZvi Dci wbf©i K‡i| mvaviYZ 

G wd‡ì 65,536wU K¨v‡i±i †jLv hvq|  

(vii) Kv‡iwÝ (Currency): 
gy`ªv ev UvKvi A¼ BbcyU Kivi Rb¨ $ e¨envi Kiv nq| kyaygvÎ gy`ªv ev UvKv msµvšÍ †WUv Gw›Uª Kivi 

Rb¨ Currency UvBc wm‡j± Ki‡Z nq| G wd‡ìi †WUvi Dci MvwYwZK Acv‡ikb m¤ú~Y© cÖ‡hvR¨| 

G wd‡ìi Rb¨ †g‡gvwi‡Z 8 evBU RvqMv cÖ‡qvRb|   

(viii) OLE Object: †hme Z_¨ †WUv‡eR bq Ggb mdUIq¨v‡i Av‡Q Ges wjsK Gi gva¨‡g 

¯̂qswµqfv‡e †WUv‡e‡R †bqvi †ÿ‡Î G †WUv UvBc e¨envi Kiv nq| †hgb- gvB‡µvmdU G‡·j, 

cvIqvi c‡q›U BZ¨vw` †cªvMÖvg n‡Z †WUv‡e‡R †bqvi Rb¨ G †WUv UvBc e¨envi Kiv nq| 
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(ix) Hyperlink: mvaviYZ †WUv‡eR †cÖvMÖv‡gi mv‡_ I‡qe †c‡Ri †Kv‡bv dBj wKsev Ab¨ †Kv‡bv 

e¨envwiK †cÖvMÖv‡gi dvBj wjsK Kivi Rb¨ G †WUv UvBc e¨envi Kiv nq| 
(x) Look up wizard:  mivmwi †Kv‡bv †WUv Gw›Uª bv K‡i †Kv‡bv wj÷ †_‡K †WUv wbe©vPb K‡i 

†WUv BbcyU Kivi Rb¨ G †WUv UvBc e¨envi Kiv nq| 
 

†WUv †Uwe‡j wd‡ìi bvgKiY: †Uwej U v̈M wm‡j± K‡i wWRvBb wfD‡Z wK¬K Ki‡j wb‡Pi DB‡ÛvwU Avm‡e- 

 

 

 

 

 

 

 

 

 

 
  

wPÎ: †Uwej DB‡Ûv 

GLv‡b †Uwe‡ji Rb¨ cÖ‡qvRbxq wd‡ìi bvg Ges †WUvBc wjL‡Z nq| mKj wd‡ìi bvg Ges †WUv 

UvBc wjLv †kl n‡j cQ›` g‡Zv bv‡g (awi, †Uwe‡ji bvg- Student) †UwejwU msiÿY Ki‡Z nq| 
 

KvR: †ivj, bvg, wcZvi bvg, Rb¥ ZvwiL, †Rjv wdì hy³ GKwU †WUv †Uwej •Zwi Ki| †UwejwU 

Table-1 bv‡g msiÿY Ki| 
 

6.3.2 †WUv‡e‡Ri KvVv‡gv cwieZ©b Kiv 

†WUv‡eR •Zwi nIqvi ci Gi KvVv‡gv cixÿv-wbixÿv Ki‡Z nq| G ch©v‡q bZzb wdì hy³ Kiv wKsev 

†Kv‡bv wdì ev` †`qvi cÖ‡qvRb n‡Z cv‡i| wd‡ìi µg cwieZ©bI G ch©v‡q Kiv hvq| †WUv‡e‡R 

mvaviYZ †hme cwieZ©b Kiv nq Zv n‡jv− 

• †WUv‡eR ev †Uwe‡ji bvg cwieZ©b| 

• †Kv‡bv †Uwej hy³ Kiv ev ev` †`qv| 

• wd‡ìi †WUv UvBc cwieZ©b Kiv| 

• wdì mvBR cwieZ©b Kiv| 

• wdì ev` †`qv| 

• bZzb wdì †hvM Kiv|        

6.3.3 †WUv‡e‡Ri MVb cwieZ©b Kivi c×wZ 

• †h †WUv‡e‡Ri †Uwe‡ji wd‡ìi †cÖvcvwU©R cwieZ©b Ki‡Z n‡e †m †WUv‡eRwU I‡cb K‡i 

†UwejwU wm‡j± Ki‡Z n‡e| 

• †WUv‡eR DB‡Ûvi wWRvBb evU‡b wK¬K Ki‡Z n‡e| 

• †h wd‡ìi †cÖvcvwU©R cwieZ©b Ki‡Z n‡e †m wdìwU wm‡j± Ki‡Z n‡e| 

• †cÖvcvwU©R DB‡Ûv †_‡K cÖ‡qvRbxq cwieZ©b Ki‡Z n‡e| 

• cybivq †WUv‡eRwU †mf Ki‡Z n‡e| 
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†WUv‡e‡R bZzb †WUv †hvM Kiv: 

†Kv‡bv †WUv‡e‡Ri Aax‡b †WUv †Uwej •Zwi K‡i Zv‡Z †WUv Gw›Uª Kiv hvq| †Uwe‡j †WUv †hvM Kivi 

c×wZ n‡jv- 

• †WUv‡eRwU I‡cb Ki‡Z n‡e|  

• †Uwej U¨v‡e wK¬K K‡i cÖ`wk©Z ZvwjKv †_‡K †WUv †UwejwU (Wvej wK¬K K‡i) I‡cb Ki‡Z n‡e| 

• †Uwe‡ji me©‡kl †iK‡W©i wb‡P mvwi‡Z cÖ_g wd‡ì wK¬K K‡i bZzb †WUv Gw›Uª Ki‡Z n‡e| 

• †UwejwU †K¬vR K‡i †ei n‡q †M‡j ¯̂qswµqfv‡e †mf n‡q hv‡e| 

†WUv‡eR m¤úv`bv: GKwU †WUv‡eR •Zwi K‡i Zv‡Z †WUv mwbœ‡ewkZ Kivi ci †WUv‡eR dvBjwUi 

cÖv_wgK KvR m¤úbœ n‡q hvq| †WUv‡e‡Ri  cÖv_wgK KvR m¤úbœ nIqvi ci cixÿv-wbixÿv K‡i 

†`L‡Z n‡e †Kv‡bv wdì ev` coj wK bv, †Kv‡bv wdì ev` †`qvi cÖ‡qvRb Av‡Q wKbv, †Kv‡bv evbvb 

fzj n‡q‡Q wKbv, d‡›Ui AvKvi ev ÷vBj cwieZ©b Kiv BZ¨vw` †WUv‡eR m¤úv`bvi Ask| 

KvR: bv‡gi †WUv †Uwe‡j Address wdì hy³ Ki| †WUv †Uwe‡j 5wU †iKW© †hvM Ki| 

 

6.4 Kz‡qwi (Query) 

†WUv‡eR n‡”Q Z‡_¨i wekvj msMÖn| G †WUvi fvÐvi †_‡K †Kv‡bv wbw`©ó †WUv ev †WUv MÖæc‡K Avjv`v 

K‡i cÖ`k©b ev Qvcv‡bvi cÖ‡qvRb n‡Z cv‡i| †Kv‡qwii mvnvh¨ wb‡j G KvRwU Lye mn‡R Kiv hvq| 

†Kv‡qwii mvnv‡h¨ wbw`©ó wd‡ìi †WUv, wbw`©ó MÖæ‡ci †WUv, wbw`©ó k‡Z©i wfwË‡Z cÖ`k©b I Qvwc‡q 

Dc ’̄vcb Kiv hvq| †Kv‡qwi‡Z G·‡cÖkb, Acv‡iUi, wdëvi BZ¨vw` e¨envi K‡i cQ›`g‡Zv †WUv 

wbe©vPb Kiv hvq|  

wm‡j± †Kv‡qwi (Select Query): †Kv‡bv †WUv †Uwe‡ji wdì ev Kjvg wbe©vPb K‡i †h †Kv‡qwi Kiv 

nq Zv‡K wm‡j± †Kv‡qwi ejv nq| 
c¨vivwgUvi †Kv‡qwi (Parameter Query): WvqjM e‡·i Z_¨ c~iY K‡i †h †Kv‡qwi Kiv nq Zv‡K 

c¨ivwgUvi †Kv‡qwi e‡j| 
µmU¨ve †Kv‡qwi (Crosstab Query): 
kZ©v‡ivc K‡i †Kv‡qwiK…Z djvd‡ji mvgvwi AvKv‡i cÖ`k©‡bi Rb¨ †h †Kv‡qwi Kiv nq Zv‡K, 

µmU¨ve †Kv‡qwi e‡j| 

A¨vKkb †Kv‡qwi (Action Query): 
†Kv‡bv †Kv‡qwi djvdj hLb †WUv‡e‡Ri †WUvi gv‡bi cwieZ©b K‡i Zv‡K A¨vKkb †Kv‡qwi e‡j| †hgb- 

†Kv‡bv †WUvi cwie©Z‡bi Rb¨ Update Query, bZzb †iKW© hy³ Kivi Rb¨ Append Query, djvdj 

†Uwej †_‡K gy‡Q †djvi Rb¨ Delete Query, djvdj w`‡q bZzb †Uwej •Zwii Rb¨ Make Table 
Query e¨envi Kiv nq| 
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6.4.1 SQL †Kv‡qwi 

SQL Gi c~Y© iƒc n‡jv Structured Query Language- GwU GKwU kw³kvjx †WUv †gwbcy‡jkb 

Ges †WUv †Wwd‡bkb j¨v½y‡qR| G¸‡jv GK ev GKvwaK †WUv‡eR, †Uwej, Kjvg BZ¨vw`‡Z e¨eüZ 

nq| AwaKvsk SQL †÷U‡g›UB djvdj wnmv‡e GK‡mU †iKW© cÖ`vb K‡i| SQL †Kv‡qwi wb‡gœv³ 

Pvi ai‡bi n‡Z cv‡i- 

• Union Query. 
• Pass-through Query. 
• Data Definition Query. 
• Sub-query. 

SQL Bs‡iwR fvlvi KvQvKvwQ GKwU †Kv‡qwi j¨v½y‡qR| SQL GKwU non-procedural j¨v½y‡qR| 

†h Z_¨vewj `iKvi †Kej Zv e‡j w`‡jB nq, Kxfv‡e †Kv‡qwi Kiv hv‡e Zv ejvi `iKvi nq bv| 

SQL GKmv‡_ GKwU †iKW© cÖ‡mm bv K‡i eis GK †mU †iKW© cÖ‡mm K‡i| 

†WUv †Wwd‡bkb/†Wmwµckb j¨vs¸‡qR (Data Definition/Description Language-DDL): 
†WUv‡eR g¨v‡bR‡g›U wm‡÷g e¨enviKvix‡K wewfbœ ai‡bi myweav cÖ`vb K‡i _v‡K| Gi g‡a¨ †WUv 

†Wwd‡bkb/†Wmwµckb j¨vsMy‡qR ev DDL LyeB ¸iZ¡c~Y©| †WUv‡eR g¨v‡bR‡g›U wm‡÷‡g  †WUv‡eR 

dvBj •Zwi, †WUv‡eR dvBj cwieZ©b, †WUv‡eR dvBj wWwjU Kivi Kv‡R †WUv †Wwd‡bkb/†Wmwµckb 

j¨vs¸‡qR (Data Definition/Description Language-DDL) e¨envi Kiv nq|  

†WUv †Wwd‡bkb/†Wmwµckb j¨vsMy‡qRMy‡jv n‡jv- 

• †WUv‡e‡R †WUv msiÿY Kivi Rb¨ cÖ‡qvRbxq †Uwej  •Zwi Kiv,  

• †Uwej cwieZ©b Kiv,  

• †Uwej wW‡jU ev ev` †`qv,  

DDL G SQL Gi e¨envi: 

†Uwej •Zwi‡Z- 

MVb: SQL > CREATE TABLE <table name> (colum-1 definition, colum-2 definition, 
... Colum- n definition) 
D`vniY: SQL > CREATE TABLE student (Roll NUMBER (3), Name CHAR (50), Address CHAR 
(100) 
e¨vL¨v: GLv‡b student bv‡gi GKwU †Uwej •Zwi n‡e hvi Roll, Name, Address bv‡gi wZbwU 

Kjvg _vK‡e- †Uwe‡ji bvg: student 
Roll Name Address 

   

†Uwej Gi MVb cwieZ©b Ki‡Z: 

MVb: SQL > ALTER TABLE <table name> ADD/ DROP Column definitions  
D`vniY: SQL > ALTER TABLE student ADD Age NUMBER (3) 
e¨vL¨v: GLv‡b student bv‡gi †Uwe‡j Age bv‡gi GKwU Kjvg †hvM n‡e| 

Roll Name Address Age 
    w
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†Uwej Wªc/ wWwjU Ki‡Z: 

MVb: SQL > DROP TABLE <table name>  
D`vniY: SQL > DROP TABLE student 
e¨vL¨v: GLv‡b student bv‡gi †UwejwU gy‡Q hv‡e| 

†WUv g¨vwbcy‡jkb j¨vs¸‡qR (Data Manipulation Language-DML) DML): 
†WUv‡e‡R †WUv BbmvU© (Insert) Avc‡WU (Update) I wW‡jU (Delete) Kivi Rb¨ †WUv 

g¨vwbcy‡jkb j¨vs¸‡qR ev DML e¨envi Kiv nq| A_©vr DML Gi mvnv‡h¨ †WUv‡e‡R wbgœwjwLZ 

wZbwU KvR Kiv hvq| 
  

1.   †WUv‡eR G bZzb †Kv‡bv Z_¨ AšÍf©y³ Kiv: BbmvU© Acv‡ikb (Insert)| 

2.  †WUv‡eR †_‡K †WUv gy‡Q †djv: wW‡jU Acv‡ikb (Delete)|  

3.  †WUv‡eR †_‡K †WUv Avc‡WU Kiv: Avc‡WU Acv‡ikb (Update)|  
 

DML G SQL Gi e¨envi: 

†WUv‡e‡R bZzb †iKW© AšÍf©z³ Ki‡Z: 
 

MVb: INSERT INTO <Table name> VALUES (Value1, Value2, Value3…) 
D`vniY: INSERT INTO student VALUES (063, æAlvie”, æ28, Shahajadpur, Dhaka”, 06)) 
e¨vL¨v: student bv‡gi †Uwe‡j 063, Alvie, 28, Shahajadpur, Dhaka, 06 gvb Øviv bZzb †iKW© AšÍf©z³ 

n‡e| 

Roll Name Address Age 
063 Alvie 28, Shahajadpur, Dhaka 06 

†WUv‡e‡R †iKW© cwieZ©b / Avc‡WU Ki‡Z: 

MVb: UPDATE <Table name> SET    Colum= <New value> WHERE Condition 
 

D`vniY: UPDATE student SET Age= 05 WHERE Roll=063 
 

e¨vL¨v: Student bv‡gi †Uwe‡j Age= 05 cwieZ©b Kiv n‡e †h †iK‡W©i Roll= 063 
   

Roll Name Address Age 
063 Alvie 28,Shahajadpur,Dhaka 05 

†WUv‡e‡Ri †Kv‡bv †iKW© gy‡Q †djv / wWwjU Ki‡Z: 
 

MVb: DELETE FROM <Table name> WHERE Condition 

D`vniY: DELETE FROM student WHERE Roll=063  
e¨vL¨v: Student bv‡gi †Uwe‡j †h †iK‡W©i Roll= 063 †m †iKW©wU wWwjU n‡e− 

Roll Name Address Age 
    

GLv‡b, WHERE e¨envi bv Ki‡j m¤ú~Y© †Uwej gy‡Q hv‡e| 
 

 

KvR: Table1 bv‡gi †Uwej †_‡K GKwU †iKW© gy‡Q †dj Ges GKwU †iKW© cwieZ©b Ki| w
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[†Kv‡qwi G·‡cÖkb:  

†h‡Kv‡bv †Kv‡qwi •Zwi Ki‡Z G·‡cÖkb e¨envi Kiv nq| G G·‡cÖk‡bi Dci wfwË K‡i †Kv‡qwi 

djvdj wbe©vwPZ K‡i| G·‡cÖkb •Zwi Kivi Rb¨ mvaviYZ Literal, Constant e¨eüZ nq| 

Literal: †hme f¨vjy‡K †WUv‡eR g¨v‡bR‡g›U h_vh_fv‡e †mB f¨vjy wnmv‡e we‡ePbv K‡i Zv‡K 

Literal e‡j| †Kv‡bv f¨vjy‡K Literal wnmv‡e †NvlYv Ki‡Z− 
• †U·U Gi †ÿ‡Î Wvej †Kv‡Ukb w`‡Z nq | †hgb- æDhaka” 
• Zvwi‡Li †ÿ‡Î # Øviv Ave× Ki‡Z nq | †hgb- # 04-09-2007 # 

• msL¨vi †ÿ‡Î †Kv‡bv wPý w`‡Z nq bv mivmwi e¨envi Kiv hvq| 

Constant: Constant n‡”Q AcwieZ©bxq †U·U ev msL¨v| †Kv‡bv †Uwej G·‡cÖkb, †Kv‡qwi, dg©, 

wi‡cvU© ev g¨v‡µv‡Z e¨envi Kiv hvq| G·‡cÖkb weìvi wb‡Pi Constant f¨vjy e¨envi Ki‡Z cv‡i| 
• Ó   Ó †Kv‡bv duvKv w÷ªs Gi mv‡_ g¨vwPs K‡i| 

• Null †h‡Kv‡bv duvKv G·‡cÖk‡bi mv‡_ g¨vwPs K‡i| 

• False †Kv‡bv jwR‡Ki G·‡cÖk‡bi djvdj wg_¨v n‡j Zvi mv‡_ g¨vwPs K‡i| 

• True †Kv‡bv jwR‡Ki G·‡cÖk‡bi djvdj mZ¨ n‡j Zvi mv‡_ g¨vwPs K‡i| 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

wPÎ: G·‡cÖkb weìvi| 

6.4.2 Acv‡iUi  

G·‡cÖkb •Zwi Ki‡Z Acv‡iUi e¨eüZ nq| Acv‡iUi¸‡jv‡K mvaviYZ wb‡¤œv³ Qq fv‡M fvM Kiv hvq- 

• Arithmetic  Acv‡iUi 

• Comparison Acv‡iUi 
• Concatenation Acv‡iUi 
• Logical Acv‡iUi 
• Like Acv‡iUi 
• Miscellaneous Acv‡iUi  w
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Arithmetic Acv‡iUi: 
 

wbD‡gwiK G·‡cÖkb •Zwi Ki‡Z Arithmetic Acv‡iUi e¨envi Kiv nq| †hgb - †hvM, we‡qvM, ¸Y, 

fvM BZ¨vw`i Rb¨ e¨eüZ nq| 

Acv‡iUi eY©bv 

+ †hvM wPý| 

- we‡qvM wPý| 

* ¸Yb wPý| 

/ fvM wný| 

\ c~Y© msL¨vq fvMdj wbY©‡qi Rb¨| 

Mod 2 wU msL¨v‡K fvM K‡i fvM‡kl cÖKvk K‡i| 

() MÖæc G·‡cÖk‡bi Rb¨ e¨eüZ nq| 

^ G·‡cv‡bbwkqvi| 

 

Comparison Acv‡iUi: 
`ywU G·‡cÖk‡bi g‡a¨ Zzjbv Ki‡Z Comparison Acv‡iUi e¨eüZ nq| G‡K wi‡jkbvj 

Acv‡iUiI ejv nq| †Kv‡bv wbw`©ó †WUv‡K Lyu‡R †ei Kivi Rb¨ Comparison Acv‡iUi e¨envi 

Kiv nq| Comparison Acv‡iUi jwRK¨vj djvdj cÖKvk Ki‡ZI e¨eüZ nq|  

Acv‡iUi eY©bv 

= mgvb wPý| 

> Acv‡iU‡ii evg Ask Wvb As‡ki †P‡q eo| 

>= Acv‡iU‡ii evg Ask Wvb As‡ki †P‡q eo A_ev mgvb| 

< Acv‡iU‡ii evg Ask Wvb As‡ki †P‡q †QvU| 

<= Acv‡iU‡ii evg Ask Wvb As‡ki †P‡q †QvU A_ev mgvb| 

<> mgvb bq/ Amgvb| 

Between .. And †iÄ eySv‡bvi Rb¨ e¨eüZ nq| 
 

Concatenation Acv‡iUi: 
 

`ywU w÷ªs‡K †hvM Kivi Rb¨ Concatenation Acv‡iUi e¨envi Kiv nq| & wPý n‡”Q 

Concatenation Acv‡iUi| + wPý ØvivI `ywU w÷ªs‡K †hvM Kiv hvq| 

†hgb- djvdj = w÷ªs 1 & w÷ªs 2 A_ev,  

         djvdj = w÷ªs 1 + w÷ªs 2 w
w
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Logical Acv‡iUi: 

A‡cÿvK…Z RwUj G·‡cÖkb •Zwii Rb¨ jwRK¨vj Acv‡iUi e¨eüZ nq| GwU `ywU G·‡cÖkb‡K GKÎ 

K‡i Ges G·‡cÖkbwU mZ¨ ev wg_¨v g~j¨vqb K‡i| 

Acv‡iUi eY©bv 

And Dfq kZ© mZ¨ n‡Z n‡e| 

Or `ywU k‡Z©i Kgc‡ÿ GKwU kZ© mZ¨ n‡Z n‡e| 

Not G·‡cÖkb‡K g~j¨vqb Ki‡j kZ©vewj Aek¨B wg_¨v n‡Z n‡e| 

Eqn `ywU G·‡cÖkb‡K Bitwise  Zyjbv K‡i| GwU †cÖvMÖvwgs G e¨eüZ nq| 

Imp ỳwU wbD‡gwiK G·‡cÖk‡bi g‡a¨ jwRK¨vj  Implecation m¤úv`b K‡i| 

() MÖæc G·‡cÖk‡bi Rb¨| 

Like Acv‡iUi: 

? (cÖkœ‡evaK) wPý Ges * (IqvBì KvW©) wP‡ýi mv‡_ Logical Acv‡iUi e¨envi Kiv nq| 

 

 

Acv‡iUi eY©bv 

*  †h‡Kv‡bv ai‡bi GK ev GKvwaK K¨v‡i±v‡ii mv‡_ g¨vwPs K‡i| 

?  †h‡Kv‡bv ai‡bi GKK K¨v‡i±v‡ii mv‡_ g¨vwPs K‡i| 

 

Common G·‡cÖkb: 

†WUv‡eR g¨v‡bR‡g›U wm‡÷‡g mPivPi e¨envi‡hvM¨ KwZcq Common G·‡cÖkb i‡q‡Q| Kgb 

G·‡cÖkb¸‡jv wb‡Pi wP‡Î †`Lv‡bv n‡jv- 

 

wPÎ: G·‡cÖkb we¯Ívi| 
w
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Common G·‡cÖkbmg~‡ni eY©bv: 

Page Number:  c„ôv b¤^i †`qvi Rb¨ G G·‡cÖkbwU e¨envi Kiv nq| 

Total Pages:  †Kv‡bv dg© ev wi‡cv‡U© †gvU c„ôv b¤̂i cÖ`vb K‡i| 

Current Date: G G·‡cÖkbwU Date () dvskbwU e¨envi K‡i Ges eZ©gvb ZvwiL cÖ`k©b K‡i| 

Current Date/ Time: G G·‡cÖkbwU Now () dvskbwU e¨envi K‡i Ges di‡gU Abyhvqx eZ©gvb 

ZvwiL / mgq cÖ`k©b K‡i| 
Current User: GUv Current User () dvskb e¨envi K‡i| 

6.5  mwU©s (Sorting) 

†WUv‡e‡Ri †iKW©¸‡jv‡K G‡`i gv‡bi µgvbymv‡i mvRv‡bvi cÖwµqv n‡”Q mwU©s| †h‡Kv‡bv GK ev 

GKvwaK wdì Gi Dci wfwË K‡i †iKW©¸‡jv‡K mU©/ mvRv‡bv 

hvq| mwU©s ev mvRv‡bv `ycÖKvi n‡q _v‡K- D”Pµg/ DaŸ©µg/ 

Av‡ivnx/ Ascending order Ges wbgœµg/ Ae‡ivnx/ 

Descending order. †iKW©My‡jv mU© Kiv _vK‡j H wdì 

Abyhvqx †iKW© Luy‡R †ei Kiv mnR Ges mgq Kg jv‡M| wb‡Pi 

2q †UwejwU wRwcG Gi wfwË‡Z mvRv‡bv n‡q‡Q− 

 

 

Roll Name GPA 
01 Radia 3.50 
02 Alvie 5.00 
03 John 4.50 
04 Joyeta 5.00 
05 Radit 4.90 

 

1g †Uwej (mwU©s Gi c~‡e©) 

Roll Name GPA 
02 Alvie 5.00 
04 Joyeta 5.00 
05 Radit 4.90 
03 John 4.50 
01 Radia 3.50 

 

2q †Uwej (mwU©s Gi c‡i) 

mwU©s Kivi c×wZ: 

• †h wd‡ìi Dci mwU©s Kiv n‡e †mB wd‡ìi Dci gvDm c‡q›Uvi ivL‡Z n‡e| 

• †gby ev‡ii Record → Sort Ackb wm‡j± K‡i D”Pµ‡gi Rb¨ Ascending order A_ev 

wbgœµ‡gi Rb¨ Descending order wm‡j± Ki‡Z n‡e| 

• †h wd‡ìi Dci mwU©s Kiv n‡e †mB wd‡ìi Dci gvD‡mi Wvb evUb †P‡cI Ascending 
order A_ev Descending order  wm‡j± Kiv hvq|  

 

wPÎ: mwU©s 
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6.6   Bb‡Ww·s (Indexing) 

†Kv‡bv dvB‡ji †WUv B‡Û· Kivi A_© n‡”Q †mB dvB‡ji †WUv‡K Av‡ivnx (Ascending) ev Ae‡ivnx 

(Descending) Abymv‡i µgvbyhvqx mvRv‡bv| Bb‡W· n‡”Q 

mymw¾Zfv‡e ev myweb¨ Í̄fv‡e Z_¨vewji m~wP cÖYqb Kiv| 

†WUv‡eR †_‡K e¨enviKvwi †Kv‡bv †WUv hv‡Z ZvovZvwo 

Lyu‡R †ei Ki‡Z cv‡i †mRb¨ †WUv‡K GKwU we‡kl AW©v‡i 

mvwR‡q ivLv nq| †WUv‡e‡Ri †Uwe‡ji †iKW©mg~n‡K Gi~c 

†Kv‡bv jwRK¨vj AW©v‡i mvwR‡q ivLv‡KB Bb‡W· e‡j| 

†WUv‡e‡Ri GK ev GKvwaK wd‡ìi Dci Bb‡W· K‡i 

Alphabetically ev Numerically mvRv‡bv hvq| 

B‡Û· Kivi mgq †hme welq we‡ePbv Kiv nq- 

• mvaviYZ Kx wd‡ìi Dci B‡Û· Ki‡Z nq Ges 

B‡Û· Gi GKwU bvg w`‡Z nq| 

• wd‡ìi bv‡gi Abyiƒc bvg wbe©vPb Ki‡Z nq| G‡Z B‡Û·mg~n g‡b ivL‡Z myweav nq| 

• GK ev GKvwaK wd‡ìi Dci B‡Û· Kiv hvq| †Kv‡bv †WUv †Uwe‡j GK ev GKvwaK B‡Û· 

_vK‡Z cv‡i ev GKB mg‡q †Lvjv _vK‡Z cv‡i| wKš‘ GKB mg‡q †Kej GKwU  B‡Û· 

mwµq _vK‡e Ges †iKW©mg~n cÖ`k©‡bi AW©vi wbqš¿Y Ki‡e| 
 

1 Karim  5 Alvie 
2 Zamil  7 Baby 
3 Radia  1 Karim 
4 Nizad  4 Nizad 
5 Alvie  3 Radia 
6 Suman  6 Suman 
7 Baby  2 Zamil 

 

 
                     Record Number                                         Key Field- Name Field 

wPÎ: Bb‡Ww·s| 

B‡Ûw·s‡qi eo myweav n‡jv Bb‡W· Kivi c‡i dvB‡j mn‡R †WUv Lyu‡R †ei Kiv hvq| Bb‡W· Kivi 

c‡i †WUv‡eR dvB‡j bZzb †Kv‡bv †iKW© BbcyU Kiv n‡jI Bb‡W· dvBjMy‡jv ¯̂qswµqfv‡e Avc‡WU 

n‡q hvq| †WUv †Uwe‡ji †iKW©mg~‡ni Dci wewfbœ Acv‡ikb †hgb- Searching, Sorting, 
Reporting Ges Queries BZ¨vw` Lye ZvovZvwo m¤úbœ Kivi Rb¨ Bb‡W· Kiv nq| A_v©r †WUvmg~n 

Bb‡W· Ki‡j Speedy cvidi‡gÝ cvIqv hvq| Bb‡W· dvBj g~j †WUv‡eR dvB‡ji †Kv‡bvi~c 

cwieZ©b bv K‡i wewfbœfv‡e mvRv‡Z cv‡i|  

wPÎ: Bb‡Ww·s 
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†WUv †Uwej‡K hw` GKwU wd‡ìi Dci Bb‡Ww·s Kiv _v‡K Z‡e †Kv‡bv †WUv GwWU Ki‡j †cÖvMÖvg 

¯̂qswµqfv‡e (Automatically) Bb‡W· Avc‡WU K‡i Ges Gi Rb¨ LyeB Aí cwigvY mgq jv‡M| 

Z‡e hw` GKvwaK wd‡ìi Dci Bb‡Ww·s Kiv _v‡K Zvn‡j †Kv‡bv †WUv GwWU Ki‡j Bb‡W· Avc‡WU 

Kivi Rb¨ A‡bKÿY mgq a‡i A‡cÿv Ki‡Z nq| GKvwaK wd‡ìi Dci Ges A‡bK †iK‡W©i Rb¨ 

B‡Û· Kiv n‡j A‡cÿvK…Z †ewk †g‡gvwii cÖ‡qvRb nq| ZvQvov Bb‡W· msiÿ‡Yi Rb¨I wKQy †ewk 

RvqMv jv‡M| †WUv Gw›Uªi †ÿ‡Î Bb‡W· dvB‡ji †idv‡iÝmg~n Avc‡WU n‡Z †ek mg‡qi cÖ‡qvRb nq| 

†mRb¨ †WUv Gw›Uª Ki‡ZI †ewk mgq jv‡M| G Kvi‡Y †KejgvÎ †mme wd‡ìi DciB Bb‡Ww·s Kiv DËg 

hv mPivPi wewfbœ Acv‡ikb †hgb- Finds, Queries Ges Sorts BZ¨vw`‡Z e¨eüZ nq|    

B‡Ûw·s Kivi c×wZ: 

• †h †Uwe‡j B‡Ûw·s‡qi KvR Kiv n‡e †mB †UwejwU wWRvBb wfD †gv‡W I‡cb Ki‡Z n‡e| 

• †h wd‡ìi Dci B‡Ûw·s Kiv n‡e †mB wd‡ìi Dci gvDm c‡q›Uvi ivL‡Z n‡e| 

• DB‡Ûvi wb‡Pi w`‡K Field Properties †_‡K General U¨ve wm‡j± Ki‡Z n‡e| 

• Indexed Ack‡bi Wªc WvDb A¨v‡iv wK¬K Ki‡j wKQz Ackb †`Lv hv‡e| 

• Yes (No duplicates) wm‡j± K‡i cybivq dvBjwU †mf Ki‡Z n‡e| 

 

KvR: B‡Ûw·s I mwU©s‡qi g‡a¨ 5wU cv_©K¨ wjL| 
6.7   †WUv‡eR wi‡jkb (Database Relation) 

†WUv‡eR GKvwaK †Uwej wb‡q MwVZ| †WUv‡e‡Ri wewfbœ †Uwe‡ji ga¨Kvi jwRK¨vj 

m¤úK©‡K †WUv‡eR wi‡jkb e‡j| G wi‡jkb GKwU †Uwe‡ji mv‡_ GK ev GKvwaK †Uwej 

wKsev †iK‡W©i g‡a¨ n‡Z cv‡i| †WUv‡e‡Ri wi‡jk‡bi Dci wfwË K‡i †Uwe‡ji †iKW© 

mwU©s, mvwP©s, †Kv‡qwi cÖf…wZ Acv‡ikb Kiv nq|  

wi‡jkbwk‡ci wWwMÖ (Degree of Relationship): 
 

†WUv‡e‡R wi‡jkbwkc •Zwi Kivi Rb¨ †h KqwU GbwUwU ev †Uwej e¨envi K‡i Zvi msL¨v‡KB 

wi‡jkbwk‡ci wWwMÖ ejv nq| wi‡jkbwk‡ci wWwMÖ mvaviYZ wZb ai‡bi n‡Z cv‡i| h_v:  

• wWwMÖ 1 ev BDbvwi (Unary) wi‡jkbwkc 

• wWwMÖ 2 ev evBbvwi (Binary) wi‡jkbwkc 

• wWwMÖ 3 ev Uvibvwi (Ternary) wi‡jkbwkc 
 

wWwMÖ 1 ev BDbvwi (Unary) wi‡jkbwkc: 

BDbvwi wi‡jkbwk‡c ïaygvÎ GKwU GbwUwU/†Uwej AskMÖnY K‡i| †hgb- gvbyl GKwU GbwUwU| 

GKRb gvbyl Ab¨ GKRb gvbyl‡K we‡q K‡i| Kv‡RB gvbyl GbwUwU wb‡Ri mv‡_ wb‡Ri wi‡jkbwkc 

•Zwi K‡i‡Q|  

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com



Z_¨ I †hvMv‡hvM cÖhyw³ 

 
230 

wWwMÖ 2 ev evBbvwi (Binary) wi‡jkbwkc:  

evBbvwi wi‡jkbwk‡c `yÕwU GbwUwU/†Uwej AskMÖnY K‡i| †hgb- QvÎ I wkÿK `ywU c„_K GbwUwU ev 

†Uwej| wkÿK QvÎ‡K wkÿv`vb K‡ib| Kv‡RB wkÿK GbwUwU QvÎ GbwUwUi mv‡_ evBbvwi 

wi‡jkbwkc •Zwi K‡i‡Q|  

wWwMÖ 3 ev Uvibvwi (Ternary) wi‡jkbwkc: 

Uvibvwi wi‡jkbwk‡c wZbwU GbwUwU/†Uwej AskMÖnY K‡i| †hgb- we‡µZv, cY¨ I Iq¨vinvDR wZbwU 

c„_K GbwUwU ev †Uwej| we‡µZv Iq¨vinvD‡R cY¨ mieivn K‡ib| Kv‡RB we‡µZv, cY¨ I 

Iq¨vinvDR Uvibvwi wi‡jkbwkc •Zwi K‡i‡Q| 

†WUv‡e‡Ri wewfbœ †Uwe‡ji g‡a¨ wb¤œwjwLZ wi‡jkb n‡Z cv‡i- 

1. One to One 

2. One to Many 

3. Many to Many 

One to One: 
hLb †Kv‡bv †Uwe‡ji GKwU †iK‡W©i Rb¨ Ab¨ †Uwe‡ji GKwU gvÎ †iKW© _v‡K ZLb Zv‡K One to 
One wi‡jkb e‡j|  †hgb-GKRb Qv‡Îi †Kej GKwU gvÎ †ivj bs _vK‡Z cv‡i| GLv‡b GKwU 

Qv‡Îi mv‡_ GKwU gvÎ †ivj bs g¨vP Ki‡e| 

 

 

 

 

 
 

One to Many: 
 

hLb †Kv‡bv †Uwe‡ji GKwU †iK‡W©i Rb¨ Ab¨ †Uwe‡ji GKvwaK  †iKW© _v‡K ZLb Zv‡K One to 

Many wi‡jkb e‡j| †hgb-GKRb MvBW wUPv‡ii Aax‡b GKvwaK QvÎ _vK‡Z cv‡i| GLv‡b  

GKRb MvBW wUPv‡ii mv‡_ GKvwaK QvÎ g¨vP Ki‡e| 

 

 

 

 

 

wPÎ: One to many Relation 

÷z‡W›U- 1 

wPÎ: One to One Relation 

÷z‡W›U- 2 

†ivj bs- 1 

 
†ivj bs- 2 

 

MvBW wUPvi-1 

÷z‡W›U- 1 

÷z‡W›U- 4 

 

÷z‡W›U- 2 

 

÷z‡W›U- 3 
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G c×wZ‡Z †Kv‡bv †WUv †Uwe‡ji GKwU †iKW© Ab¨ †Uwe‡ji GKvwaK †iK‡W©i mv‡_ wi‡jkb iÿv 

K‡i| aiv hvK, †Kv‡bv wkÿv cÖwZôv‡bi †Uwej-A n‡jv MvBW wUPvi‡`i Z_¨ †Uwej Ges †Uwej-B 

n‡jv QvÎ-QvÎx‡`i Z_¨ †Uwej | GLv‡b †Uwej A Gi GKwU †iK‡W©i Rb¨ †Uwej B Gi GKvwaK 

(3wU) †iKW© Av‡Q| wb‡gœi wP‡Î One to Many wi‡jkb wb‡`©k K‡i †`Lv‡bv n‡jv− 

†Uwej -A  †Uwej -B 
µ: 

bs 

MvBW  

wUPv‡ii bvg 

wefvM  †ivj  

bs 

QvÎ-QvÎxi 

bvg 

MvBW wUPv‡ii 

bvg 

01 wg. gwZqvi AvBwmwU  101 Avjfx wg. gwZqvi 

02 wg. †`‡jvqvi AvBwmwU  102 ïfØxc wg. gwZqvi 

03 wg. mRj cwimsL¨vb  103 wRmvb wg. gwZqvi 

04 wg. Gm Avn‡g` evsjv  104 myRb wg. mRj 

05 wg.mvBdzj Bmjvg mv. we`¨v  105 Ave`yjøvn wg. mRj 
 

wPÎ: One to Many Relation 
Many to Many: 
 

hLb †Kv‡bv †Uwe‡ji GKvwaK  †iK‡W©i Rb¨ Ab¨ †Uwe‡ji GKvwaK  †iKW© _v‡K ZLb Zv‡K Many 
to Many wi‡jkb e‡j| †hgb: GKvwaK QvÎ GKvwaK welq cQ›` Ki‡Z cv‡i| 

 

 

 

 

 

 

ỳwU †Uwe‡ji g‡a¨ hLb Dfq c‡ÿ GKvwaK g¨vwPs †iKW© _v‡K ZLb Zv‡`i g‡a¨ Many to Many 
wi‡kjkb cÖwZôv Kiv hvq| G wi‡jkb cÖwZôv Kivi Rb¨ Z…Zxq Av‡iKwU †Uwe‡ji cÖ‡qvRb nq- hv‡K 

Rvskb (Junction) †Uwej ejv nq| g‡b Kwi,  †Uwej A †Z QvÎ-QvÎx‡`i †ivj Ges bvg i‡q‡Q , 

Aciw`‡K †Uwej B †Z D”Pgva¨wgK ch©v‡q cwVZ wewfbœ wel‡qi bvg Ges H wel‡qi †KvW b¤î 

i‡q‡Q| G‡ÿ‡Î A †Uwe‡ji †Kv‡bv †iK‡W©i wecix‡Z B †Uwe‡j GKvwaK g¨vwPs †Km _vK‡Z cv‡i| 

Avevi B †Uwe‡ji †Kv‡bv †iK‡W©i wecix‡Z A †Uwe‡j GKvwaK g¨vwPs †iKW© _vK‡Z cv‡i| GiKg 

wi‡jkb •Zwi Ki‡Z PvB‡j Z…Zxq GKwU Rvskb (Junction) †Uwej •Zwi Kivi cÖ‡qvRb nq| Rvskb 

†Uwe‡j Dfq †WUv‡e‡Ri cÖvBgvwi Kx wb‡q `ywU wdì •Zwi Ki‡Z n‡e| Many to Many wi‡jkbkc 

Rvskb †Uwe‡ji R‡b¨ Dfq w`K †_‡K One to Many wi‡jkbwk‡ci g‡Zv| aiv hvK, A †Uwej Ges  

B †Uwe‡ji g‡a¨ Many to Many wi‡jkb •Zwi  Ki‡Z J bv‡g GKwU Junction †Uwej •Zwi Kiv 

n‡jv| J †Uwe‡ji Kv‡Q Ab¨ ỳwU wi‡jkb One to Many wi‡jk‡bi g‡Zv KvR Ki‡e|  

welq- 1 

welq- 4 

 

welq- 2 

 

welq-3 

 

÷z‡W›U- 1 

 

÷z‡W›U- 2 
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wPÎ: Many to Many Relation 

wb‡gœ GKwU Many to Many wi‡jkbwk‡ci wPÎ Dcv¯’vcb Kiv n‡jv: 
 

†Uwej−A  †Uwej−B 

 †ivj bs QvÎ-QvÎxi bvg  welq †KvW wel‡qi bvg 
501 Avjfx  101 evsjv 1g cÎ 

502 ïfØxc  102 evsjv 2q cÎ 

503 wRmvb  107 Bs‡iwR 1g cÎ 

504 myRb  108 Bs‡iwR 2q cÎ 

505 Ave`yjøvn  237 Kw¤úDUvi wkÿv 1g cÎ 

   238 Kw¤úDUvi wkÿv 2q cÎ 

 

 

†Uwej−J 

†ivj bs welq †KvW wel‡qi bvg 

501 101 evsjv 1g cÎ 

501 102 evsjv 2q cÎ 

501 107 Bs‡iwR 1g cÎ 

504 108 Bs‡iwR 2q cÎ 

504 107 Bs‡iwR cÖ_gcÎ 

504 237 Kw¤úDUvi wkÿv cÖ_g cÎ  

 
 

†hme †WUv †Uwe‡ji g‡a¨ wi‡jkb ’̄vcb Kiv nq Zv‡`i g‡a¨ AšÍZ GKwU Kgb wdì _K‡Z nq| G 

Kgb wd‡ìi bvg, †WUv UvBc, di‡gU, wdì mvBR BZ¨vw` ûeû GKB _vK‡Z nq| wi‡jkbvj †WUv 

†Uwe‡ji GKwU wdì‡K cÖvBgvwi Kx wn‡m‡e wPwýZ Ki‡Z nq|     

 

†h wd‡ìi †WUvMy‡jv AwØZxq †m wdì‡K cÖvBgvwi Kx wdì e‡j| hw` GKvwaK wd‡ìi mgš^‡q 

cÖvBgvwi Kx MwVZ nq ZLb Zv‡K K‡¤úvwRU cÖvBgvwi Kx e‡j| ci¯úi m¤úK©hy³ `ywU †WUv †Uwe‡ji 

cÖ_gwU cÖvBgvwi Kx hw` 2q †WUv †Uwe‡j e¨eüZ nq ZLb Zv‡K d‡ib Kx e‡j| D‡jøL †h 2q †Uwe‡j 

GKwU cÖvBgvwi Kx _vK‡e|  
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`ywU †Uwe‡ji g‡a¨ wi‡jkb •Zwii c×wZ: gvB‡µvmdU G‡·m e¨envi K‡i `ywU †Uwe‡ji g‡a¨ 

wi‡jkb •Zwii c×wZ wb‡gœ ewY©Z n‡jv| h_v:  

1. cÖ_‡g †Uwej `ywU I‡cb Ki‡Z n‡e|  

2. Tools †gby †_‡K Relationships-G wK¬K Ki‡Z n‡e| ZLb c`©vq Relationships DB‡ÛvwU 

†`Lv hv‡e Ges Gi Dc‡i Show Table WvqvjM e·wU †`Lv hv‡e| 

 

 

 

 

 

 

 

 

 

 

3. Zvici result †UwejwU wm‡j± K‡i Add evU‡b wK¬K Ki‡Z n‡e| Zvici std †UwejwU wm‡j± 

K‡i Add evU‡b wK¬K Ki‡j †Uwej `ywU Relationships DB‡Ûv‡Z †`Lv hv‡e| 

4. Show Table WvqvjM e‡·i †K¬vR evU‡b wK¬K Ki‡j ZLb c ©̀vq wb‡gœi Relationships DB‡Ûv‡Z 

†`Lv hv‡e| 

 

 

 

 

 

 

 

 
 
 

5. Zvici result †Uwe‡ji roll wdì‡K WªvM K‡i std G †Q‡o w`‡Z n‡e| Gici c`©vq Edit 
Relationship WvqvjM e· Avm‡e|    
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6. G Edit Relationship e· †_‡K Create evU‡b wK¬K Ki‡j wb‡gœi wP‡Îi b¨vq wi‡jkb •Zwi n‡e|  

 

 

 

 

 

 

 

 

 

7. File †gby †_‡K Save evU‡b wK¬K K‡i wi‡jkbwU GKUv bvg w`‡q Save Ki‡Z n‡e|  

 

6.8   K‡c©v‡iU †WUv‡eR (Corporate Database)  
 

K‡c©v‡iU †WUv‡eR n‡jv cÖwZôvwbK ch©v‡qi †mB †WUv‡eR ev †Kv‡bv cÖwZôvb KZ…©K evwYwR¨K wfwË‡Z 

e¨eüZ nq| e„nr G›UvicÖvB‡Ri GKvwaK e¨emv-evwYR¨ _vK‡Z cv‡i| cÖwZwU e¨emv cÖwZôv‡bi wewfbœ 

ai‡bi wefvM ev AbywefvM _v‡K †hgb- Drcv`b, weµq, weZiY, wecbb, MÖvnK †mev, gvbe m¤ú` 

Dbœqb, AvBwU, AwWU, MÖvnK †mev BZ¨vw`| cÖwZôvb¸‡jv Zv‡`i wbR¯̂ cÖ‡qvR‡b G †WUv‡eR M‡o 

†Zv‡j †hLv‡b D³ cÖwZôv‡bi AvIZvq _vKv mKj †WUvi GK wekvj msMÖn _v‡K| wewfbœ cÖwZôvb‡K 

Zv‡`i Kg©x, †µZv, mieivnKvwi, Askx`vi Ges miKvi‡K wbf©yj I mgqg‡Zv Z_¨ cÖ`vb Ki‡Z nq| 

K‡c©v‡iU †WUv‡eR G KvRwU‡K mnR K‡i †Zv‡j| K‡c©v‡iU †WUv‡e‡R cÖwZôv‡bi Z_¨mg~n msiwÿZ 

nq Ges cieZ©x‡Z wewfbœ Kv‡Ri Rb¨ G †WUv‡eR‡K cÖwµqvKiY Kiv nq|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wPÎ: K‡c©v‡iU †WUv‡eR w
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Gme †WUv wewfbœfv‡e msiwÿZ n‡Z cv‡i| GMy‡jvi g‡a¨ i‡q‡Q:  

 •   Simple Sequential Files  
 •   Indexed Sequential & Random Access Files 
 •   Hierarchic Database Management Systems (IMS)  
 •   Network Database Management Systems (ORACLE)    
 •   End-User Database Management System (DBASE, PARADOX, ACCESS)  
 •   Spreadsheets (EXCEL, QUATTRO PRO)  

†Kv‡bv e„nr G›UvicÖvBR A_ev K‡c©v‡iU cÖwZôv‡bi mKj wefvM ev Dc- wefv‡Mi mv‡_ mswkøó wewfbœ 

ai‡bi †WUv wb‡q K‡c©v‡iU †WUv‡eR •Zwi Kiv nq| K‡c©v‡iU †WUv‡eR †Kv‡bv cÖwZôv‡bi Rb¨ LyeB 

g~j¨evb m¤ú`| ZvB GwU‡K Kvh©Kifv‡e wbqš¿Y Ki‡Z nq| AvRKvj †QvULvU, Kvh©Ki I jÿ¨ w ’̄i 

Kiv wecYb †Kv¤úvwb¸‡jvI Zv‡`i e¨emvwqK Kvh©µg cwiPvjbvi Rb¨ K‡c©v‡iU †WUv‡eR e¨envi 

K‡i _v‡K| AviI eo eo cÖwZôv‡b Gi e¨envi AviI we¯Í…Z| K‡c©v‡iU ch©v‡q e¨eüZ RbwcÖq wKQz 

†WUv‡eR mdUIq¨vi n‡jv- 

 

(i) Oracle 

(ii) DB2 

(iii) SQL Server 

(iv) Sybase 

(v) Teradata 

(vi) ADABAS 

(vii) MySQL 

(viii) FileMaker 

(ix)  Access 

(x)  Informix BZ¨vw`|   

 

KvR: K‡c©v‡iU †WUv‡e‡Ri myweavMy‡jv wjL| 
 

 

6.9    miKvwi cÖwZôv‡b †WUv‡eR  

Database in Government Organization 
 

miKvwi cÖwZôv‡bi hveZxq DcvË I Z_¨ msiÿ‡Yi Dchy³ Dcvq n‡jv mswkøó wel‡q †WUv‡eR 

e¨envi Kiv| kw³kvjx miKvi cwiPvjbv e¨e ’̄vq †WUv‡eR n‡jv ¸iZ¡c~Y© GKwU Dcv`vb| cÖwZwU 

miKv‡ii Aax‡b _v‡K AmsL¨ gš¿Yvjq| Gme gš¿Yvjq ¯̂Zš¿fv‡e wKsev Ab¨vb¨ gš¿Yvj‡qi mv‡_ 

mgwš^Z Dcv‡q KvR K‡i _v‡K| Gme Kv‡R Z‡_¨i e¨envi Acwinvh©| G Z_¨ e¨e ’̄vcbv‡K AviI 

my›`i I Kv‡h©vc‡hvMx K‡i Zzj‡Z cv‡i †WUv‡eR g¨v‡bR‡g›U wm‡÷g| Dbœqbg~jK bvbv Kg©Kv‡Ð Gme 

Z_¨‡K e¨envi K‡i AvkvZxZ djvdj cvIqv hvq| †hgb– wbw`©ó mgq ci ci †`‡k Av`gïgvwi 

cwiPvwjZ nq| G cÖwµqv PjvKvjxb mg‡q evwo evwo wM‡q †`‡ki bvMwiK‡`i m¤ú‡K© ¸iæZ¡c~Y© bvbv 

Z_¨ msMÖn Kiv nq| msM„nxZ Gme Z_¨ cieZ©x‡Z †WUv‡e‡R msiÿY Ki‡j Zv †_‡K mswkó 

gš¿Yvjq¸‡jv Zv‡`i cÖ‡qvRbxq Z_¨¸‡jv msMÖn K‡i wb‡q G¸‡jv‡K c„_Kfv‡e Kv‡R jvMv‡Z cv‡i| 

Gi d‡j †h AÂ‡j †h ai‡bi Dbœqbg~jK Kvh©µg cwiPvjbv Kiv cÖ‡qvRb †m¸‡jv Kivi Rb¨ ev¯Íe 

wm×všÍ MÖnY Kiv miKv‡ii Rb¨ mnR n‡q hvq|  
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miKvwi cÖwZôv‡b †WUv‡eR Gi e¨envi  

Acivag~jK Kg©Kv‡Ð RwoZ e¨w³e‡M©i Qwemn e¨w³MZ bvbv Z_¨, AvOy‡ji Qvc BZ¨vw` msiÿY K‡i ivL‡Z 

cv‡i †`‡ki AvBbk„•Ljv iÿvKvwi evwnbx| Gi d‡j †h‡Kv‡bv Aciva msNwUZ n‡j NUbv ’̄‡ji wewfbœ 

AvjvgZ, Av½y‡ji Qvc, i³, e¨eüZ nvwZqvi BZ¨vw` cixÿv K‡i mn‡R Acivax mbv³ Kiv hvq| 

miKvwi bvbv M‡elYvg~jK Kvh©µg cwiPvjbvKvwi cÖwZôv‡b mswkøó Z_¨ msiÿY Kiv, cwimsL¨vb ey¨‡iv, wbe©vPb 

Kwgkb, e¨vb‡eBR cÖf„wZ cÖwZôv‡b Z_¨ cÖwµqvKiY I msiÿY Kiv, Av`gïgvwi, K…wlïgvwi, A_©‣bwZK 

msµvšÍ Z_¨ msiÿY, weevn, ZvjvK cÖf„wZ †iwR‡÷ªkb I †iKW© msiÿY| Rb¥nvi I g„Zz¨nvi wbY©q, Rb¥-g„Zz¨ 

†iKW© msiÿY, ỳN©Ubvi †iKW© msiÿY, AvBb, Av v̀jZ, gvgjv, Aa v̈‡`k BZ v̈w` msµvšÍ †iKW© msiÿY| 

Z_¨ I Qwe msMÖn K‡i bvMwiK‡`i Qwemn †fvUvi AvBwW msiÿY, evwoi †nvwìs b¤̂i, f~wg U¨v·, AvqKi, 

†dvb b¤̂i msiÿY, cvewjK wek¦we`¨vj‡qi cixÿv¸‡jvi QvÎ‡`i djvdj I Z_¨ msiÿY Kiv nq Gi d‡j 

Avgiv †h‡Kv‡bv mgq weMZ cvewjK cixÿvi djvdj †`L‡Z cvwi ev msMÖn Ki‡Z cvwi| wkÿvi nvi, cv‡mi 

nvi, wkÿv cÖwZôv‡bi msL¨v BZ¨vw` msiÿY, f~wg Rwic, bvbv ai‡bi †iK‡W©i Z_¨ msiÿY, miKvwi wewfbœ 

bw_cÎ I Rwic msµvšÍ †iKW© msiÿY, kni ev MÖvgvÂjwfwËK wewfbœ †iKW© msiÿY, †Rjv, _vbv ev 

GjvKvIqvix wewfbœ Z_¨ msiÿY, mvgwiK evwnbxi f~wg, •mb¨, Acv‡ikb msµvšÍ Z_¨ msiÿY, miKvwi-

†emiKvwi Avq-e¨q, ivR¯̂ ev Dbœqb eivÏ, ev‡RU cÖf„wZ Kv‡R| ZvQvovI eZ©gv‡b AbjvB‡b we‡`‡k 

Mg‡b”Qz‡`i †WUv‡eR msiwÿZ Av‡Q| Gi d‡j AwZ mn‡R wbẁ ©ó †ckvi we‡`k Mg‡b”Qz kÖwgK wbe©vPb Kiv 

hvq| †gvU Drcv`b, evwl©K wRwWwc, Mo Avq, we‡ ẁk F‡Yi cwigvY cÖf„wZ wbiƒcY I msiÿY, ÷K gv‡K©‡U 

†kqvi `i, †Kv¤úvwb †cÖvdvBj, †Kv¤úvwb cÖm‡c±vm, m~PK cÖf„wZ wbY©q I msiÿY AvqKi, Kv÷g, Avg v̀wb-

ißvwb, †iwgU v̈Ý cÖf„wZ msiÿY| A_©vr mvwe©Kfv‡e miKvwi ch©v‡q †WUv‡eR e¨env‡ii Kvi‡Y iv‡óªi Kvh©µ‡g 

AviI MwZkxjZv Avbv m¤¢e|  
 

6.10   †WUv wmwKDwiwU (Data Security) 
†WUv †h‡Kv‡bv cÖwZôv‡bi Rb¨B AZ¨šÍ ¸iæZ¡c~Y© welq| KL‡bv †WUv cÖKvk Kiv ¸iæZ¡c~Y© Avevi 

KL‡bv †WUv †Mvcb ivLv AZ¨šÍ Riæwi| †hgb eZ©gv‡b 

cÖvq mKj e¨vsK †µwWU/†WwfW KvW© cÖPjb Ki‡Q| 

Kv‡W©i gva¨‡g GwUGg ey_ †_‡K UvKv D‡Ëvj‡bi Rb¨ 

me‡P‡q ¸iæZ¡c~Y© n‡”Q wcb †KvW / cvmIqvW© GwU 

AZ¨šÍ †Mvcbxq, hw` Ab¨ †KD G wcb †KvW Rvb‡Z 

cv‡i Zvn‡j Kv‡W©i gva¨‡g †h †KD UvKv D‡Ëvjb Ki‡Z 

cvi‡e| †Kv‡bv †Kv¤úvwb Pvqbv Ab¨ †KD Zvi mKj Z_¨ 

†R‡b hvK| †m‡ÿ‡Î Awbw`©ó e¨w³ KZ©„K †Mvcbxq 

†WUvi e¨envi Aby‡gvw`Z nIqv DwPr bq| †WUv‡eR 

A¨vWwgwb‡÷ªUi †WUv‡e‡Ri †MvcbxqZv iÿv Kivi 

`vwqZ¡ cvjb K‡i _v‡K| WUv‡eR A¨vWwgwb‡÷ªUi  Zvi e¨enviKvwi‡`i wewfbœ ai‡bi G‡·m ÿgZv 

cÖ`vb K‡i _v‡Kb|   

†hgb: †Kv‡bv e¨vs‡Ki GKvD‡›U›U MÖvnK‡`i wnmv‡e UvKv †hvM ev we‡qvM Ki‡Z cv‡i A_©vr e¨v‡jÝ 

cwieZ©b Ki‡Z cv‡i| wKš‘ Ab¨ †Kv‡bv Awdmvi G KvRwU Ki‡Z cv‡i bv, nq‡Zv Ab¨iv ïay wewfbœ 

Z_¨ †`L‡Z cv‡i ev mxwgZ Z_¨ cwieZ©b Ki‡Z cv‡i| 
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†WUv‡eR wmwKDwiwU wb‡Pi welq¸‡jv‡K wbqš¿Y K‡i:   

• e¨enviKvwii †WUv e¨envi Kivi AwaKvi msiÿY Kiv| 

• wm‡÷g wi‡mvm© e¨envi wbqš¿Y Kiv| 

• wW¯‹ e¨envi wbqš¿Y Kiv| 

• e¨enviKvwii A¨vKkb wbqš¿Y Kiv| 

• e¨enviKvwii †WUv e¨env‡ii mxgv wba©viY Kiv| 
 

 

†WUv‡e‡Ri wmwKDwiwU cÖavbZ 2 fv‡M fvM Kiv hvq:  

     (K)   wm‡÷g wmwKDwiwU     (L)   †WUv wmwKDwiwU| 
 
 

6.11   †WUv Gbwµckb (Data Encryption) 
 

†WUv GK ’̄vb †_‡K Ab¨ ’̄v‡b ’̄vbvšÍ‡ii mgq †WUvi †MvcbxqZv wewNœZ n‡Z cv‡i, we‡kl K‡i hw` 

†WUv cvewjK c_ Øviv ’̄vbvšÍwiZ nq| G‡ÿ‡Î mvaviYZ g~j †WUv‡K we‡kl †Kv‡Wi gva¨‡g cwiewZ©Z 

K‡i †cÖiY Kiv nq| g~j †WUv‡K †Mvcb Kivi c×wZ‡K ejv nq Gbwµckb| A_v©r †h cÖwµqvq 

†WUv‡K we‡kl †Kv‡Wi gva¨‡g †Mvcb / cwieZ©b Kiv nq Zv‡K Gbwµckb e‡j| Drm †WUv‡K 

GbwµÞ K‡i cvVv‡j cªvcK H †WUv e¨env‡ii c~‡e© wWwµÞ Ki‡Z nq| GbwµÞ Kiv †WUv‡K wbw`©ó 

wbq‡g g~j †WUvq cwieZ©b Kiv‡K ejv nq wWwµÞ| †cÖiK Ges cÖvcK‡K h_vµ‡g GbwµÞ Ges 

wWwµÞ Kivi c×wZ / A¨vjMwi`g Rvb‡Z nq| †WUv GbwµÞ Kivi wewfbœ c×wZ i‡q‡Q− 

 1. wmRvi †KvW (Caesar Code) 
 2. †WUv Gbwµckb ÷¨vÛvW© (Data Encryption Standard-DES) 

 3. B›Uvib v̈kbvj †WUv Gbwµckb A v̈jMwi`g (International Data Encryption Algorithm-IDEA) 

G‡`i g‡a¨ Av‡gwiKvi National Bureau of Standards (NBS) KZ©„K D™¢vweZ Data 
Encryption Standard-DES c×wZ n‡jv eûj e¨eüZ Gbwµckb c×wZ| †ivgvb m¤ªvU Rywjqvm 

wmRv‡ii mgq †_‡K †WUv GbwµÞ Kivi Rb¨ wmRvi †KvW c×wZ e¨envi Kiv n‡q Avm‡Q| 
 

Gbwµckb c×wZ-1: G c×wZ‡Z Bs‡iwR cÖ‡Z¨K e‡Y©i Rb¨ wbw ©̀ó µg Abyhvqx wbw ©̀ó eY© e¨envi Kiv 

nq| †hgb- Bs‡iwR cÖ‡Z¨K eY©‡K Zvi cieZ©x eY© Øviv cÖwZ ’̄vcb Ki‡j- ALVIE  kãwUi Gbwµckb n‡jv 

BMWJF GLv‡b g~j k‡ãi cÖ‡Z¨K e‡Y©i cieZ©x eY© e¨envi K‡i GbwµÞ Kiv n‡q‡Q|  
 

Gbwµckb c×wZ-2: G c×wZ‡Z g~j †WUvi cÖ‡Z¨K eY©‡K Bs‡iwR eY©gvjvi µg Abymv‡i Ae ’̄vb 

wbY©q Kiv nq| 

1. Ae¯’vbMZ msL¨v‡K 8 Øviv ¸Y Kiv nq| 

2. ¸Yd‡ji gvb‡K Ae ’̄vb a‡i eY©gvjvi µgvbymv‡i †h eY©wU cvIqv hvq Zv Gbwµ‡ÞW eY© 

wnmv‡e aiv nq| 

3. ¸Ydj 26 A‡cÿv eo n‡j ¸Ydj‡K 26 Øviv fvM K‡i fvM‡kl wbY©q Kiv nq| G‡ÿ‡Î fvM‡k‡li 

gvb‡K Ae ’̄vb a‡i eY©gvjvi µgvbymv‡i †h eY©wU cvIqv hvq Zv Gbwµ‡ÞW eY© wnmv‡e aiv nq| 

G c×wZ‡Z CAESAR kãwU GbwµÞ Kwi- 
 

C =      3 X8 =  24  →         X  
A = 1X8   =  8     →         H 
E = 5X8   =  40   →    40÷ 26    →     fvM‡kl 14  →  N 
S = 19X8 = 152  →    152÷26   →      fvM‡kl 22 →   V 
A = 1X8  =  8      →         H 
R = 18X8  =  144  →    144÷26  →      fvM‡kl 14  →  N 
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myZivs CAESAR kãwU GbwµÞ n‡q XHNVHN n‡q †Mj, hv Chiper Text wn‡m‡e cwiwPZ| 
 

KvR: †Zvgvi wb‡Ri bv‡gi GKwU GbwµÞ †KvW •Zwi Ki| †hLv‡b cÖ‡Z¨KwU eY© Zvi c~e©eZ©x 

eY© Øviv cÖwZ ’̄vwcZ nq|  
 

 

Abykxjbx  
 

 

m„Rbkxj cÖkœ: 
  

 wb‡Pi Aby‡”Q`¸‡jv co Ges cÖkœMy‡jvi DËi `vI:   
 

1| XYZ K‡j‡Ri Aa¨ÿ g‡nv`q Zuvi K‡j‡Ri QvÎ-QvÎx‡`i fwZ© Z_¨, cixÿvi †iRvë, †eZ‡bi 

wnmve, cÖfvlK‡`i Z_¨mg~n Kw¤úDUv‡i msiÿ‡Yi wPšÍv Ki‡Qb| GRb¨ K‡j‡Ri Z_¨ I 

†hvMv‡hvM cÖhyw³ wel‡qi cÖfvlK wg. Lv‡bi civgk© PvB‡jb| wg. Lvb Aa¨ÿ g‡nv`q‡K GKwU 

wi‡jkbvj †WUv‡eR g¨v‡bR‡g›U mdUIq¨vi µq Kivi civgk© w`‡jb|  
 

 

 K.   RDBMS Gi c~Y©iƒc wjL|    

 L.    wdì I †iKW© ej‡Z Kx eyS? 

 M.    QvÎ-QvÎx‡`i †ivj, bvg, wRwcG, wVKvbv wb‡q GKwU Ges †ivj, bvg, wewfbœ wel‡qi b¤̂i wb‡q  

          GKwU †WUv †Uwej •Zwi Ki Ges G‡`i g‡a¨ wi‡jkb •Zwi Ki|   

 N.   Aa¨ÿ g‡nv̀ q Zuvi K‡j‡Ri Rb¨ wi‡jkbvj †WUv‡eR •Zwi Ki‡j wK wK myweav cv‡e? we‡kølY Ki|  
 

2| eZ©gv‡b evsjv‡`‡k Z_¨ I †hvMv‡hvM cÖhyw³‡Z A‡bK mdjZv G‡b‡Q| GLb wewfbœ Kv‡R †hgb 

¯‹zj K‡j‡R fwZ©, PvKzwii Av‡e`b, †fvUvi mbv³KiY BZ¨vw` AbjvB‡bi gva¨‡g Kiv hvq| Gi 

d‡j wewfbœ Z_¨ AwZ mn‡R cvIqv Ges e¨envi Kiv hvq|  
   

 K.   mwU©s wK?  

 L.   K‡¤úvwRU cÖvBgvwi Kx ej‡Z wK eyS?  

 M.   miKvwi cÖwZôv‡b †WUv‡e‡Ri e¨envi eY©bv Ki|  

 N.   wewfbœ miKvwi cÖwZôvb †WUv‡eR •Zwi Ki‡j RbMY wK wK myweav cv‡e? −e¨vL¨v Ki| 
 

eûwbe©vPwb cÖkœ: 
 

1| †WUv‡eR g¨v‡bR‡g›U wm‡÷g •Zwi Kivi Rb¨ wb‡Pi †Kv‡bv mdUIq¨viwU cÖ‡qvRb? 

 K.   IivKj        L.   BDwb·        M.   wm                N.   Rvfv 

2| †WUv‡e‡R gšÍe¨ wjLvi Rb¨ H wd‡ìi †WUv UvBc Kx n‡e? 

 K.   text        L.   Number       M.   OLE object   N.   memo 

3|  many to many wi‡jkb •Zwi Ki‡Z KZwU †Uwej cÖ‡qvRb nq? 

 K.   2 wU        L.   3 wU        M.   1 wU               N.   4 wU  

4| wmwm K‡jR Zvi QvÎ-QvÎx, wkÿK, Kg©KZ©v, Kg©Pvix‡`i Z_¨ msiÿ‡Yi Rb¨ wi‡jkbvj 

†WUv‡eR g¨v‡bR‡g›U wm‡÷g •Zwi K‡i‡Q| Gi d‡j−   

 i.  mn‡R‡WUv Gw›Uª Ki‡Z cvi‡e|      

 ii. msL¨vevPK †WUvmg~‡n m~² MvwYwZK wnmve Ki‡Z cvi‡e|   

 iii. Kvw•ÿZ †iKW© mn‡R Lyu‡R †ei Ki‡Z cvi‡e|           

 wb‡Pi †Kv‡bvwU mwVK?    

 K.   i  L.   i I ii   M.   i I iii    N.   i, ii I iii    
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