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eywjqvb A¨vj‡Reiv I wWwRUvj wWfvBm 

 

 

 

f~wgKv: Avgv‡`i ˆ`bw›`b Rxe‡bi AwaKvsk mgm¨v hv Kw¤úDUvi w`‡q mgvavb Kiv nq †m¸‡jv MvwYwZK I 

hyw³g~jK As‡ki mgš‡̂q MwVZ| G‡ÿ‡Î Kw¤úDUv‡ii hveZxq MvwYwZK I hyw³gyjK KvR we‡køl‡Yi Rb¨ †gŠwjK 

jwRK¨vj Acv‡ikb, eywjqvb A¨vj‡Reiv, jwRK †MBU I wWwRUvj mvwK©U mg‡Ü Ávb AR©b Kiv cÖ‡qvRb| GB 

Aa¨v‡q eywjqvb A¨vj‡Reivmn Ab¨vb¨ jwRK e¨vL¨v I we‡kølY Kiv n‡q‡Q|  

 

 

 

 

 

 

 

 

 

 

 

BDwbU mgvwßi mgq 

 

      BDwbU mgvwßi m‡e©v”P mgq  3 mßvn| 

 

GB BDwb‡Ui cvVmg~n 

cvV - 6.1 : eywjqvb A¨vj‡Reiv I eywjqvb Dccv`¨   

cvV - 6.2 : mZ¨K mviwY I wW-giM¨vb Gi Dccv`¨ 

cvV - 6.3 : jwRK dvskb mijxKiY  

cvV - 6.4 : jwRK †MBU I  †gŠwjK †MBU  

cvV - 6.5 : mve©Rbxb †MBU  

cvV - 6.6 : we‡kl †MBU  

cvV - 6.7 : GWvi   

cvV - 6.8 :  Gb‡KvWvi I  wW‡KvWvi 

cvV - 6.9 : wd¬c d¬c 

cvV - 6.10 : †iwR÷vi  

cvV - 6.11 : KvD›Uvi  
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cvV-6.1  eywjqvb A¨vj‡Reiv  I eywjqvb Dccv`¨ 

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 eywjqvb A¨vj‡Reiv wK Ges G m¤úwK©Z Ab¨vb¨ welq m¤ú‡K© aviYv jvf Ki‡eb| 

 eywjqvb Dccv`¨mg~‡ni aviYv Ges cÖgvYmg~n Dc ’̄vcb Ki‡Z cvi‡eb| 

 jwRK Acv‡iUi wK ej‡Z cvi‡eb| 

 eywjqvb A¨vj‡Reivi mv‡_ m¤úwK©Z wWwRUvj wWfvBmmg~n m¤úwK©Z Z_¨vw` Av‡jvKcvZ Ki‡Z cvi‡eb| 

 

 

gyL¨ kã eywjqvb A¨vj‡Reiv , jwRK Acv‡iUi | 

 

6.1.1    eywjqvb A¨vj‡Reiv  

evBbvwi Dcv`vbmg~‡ni †MBU Øviv MwVZ MvwYwZK c×wZ hv Ô+Õ I Ô-Õ GB ỳB MvwYwZK wP‡ýi mvnv‡h¨ 

cwiPvwjZ Zv‡K eywjqvb A¨vj‡Reiv e‡j| 1847 mv‡j Bs‡iR MwYZwe` RR© eywj (George Boole) me©cÖ_g 

eywjqvb A¨vj‡Reiv wb‡q Av‡jvPbv K‡ib| eywjqvb A¨vj‡Reiv g~jZ jwR‡Ki mZ¨ Ges wg_¨v GB ỳB Í̄‡ii Dci 

wfwË K‡i ˆZwi n‡q‡Q| eywjqvb A¨vj‡Reivi mZ¨ Ges wg_¨v‡K h_vµ‡g evBbvwi 1 Ges 0 w`‡q cÖKvk Kiv nq|  

 

6.1.2  eywjqvb aªæeK I PjK  

eywjqvb aªæeK I PjK Gi gvb 0 A_ev 1 nq| aªæeK-Gi gvb AcwiewZ©Z _v‡K, Z‡e Pj‡Ki gvb mgq-wbf©ikxj| 

ms‡hvM Zvi Ges mvwK©‡Ui BbczU A_ev AvDUcy‡Ui jwRK Ae ’̄v wbw ©̀óKi‡Yi Rb¨ eywjqvb aªæeK Ges PjK 

e¨envi Kiv nq| wWwRUvj mvwK©‡Ui †Kvb ’̄v‡bi †fv‡ëi cwigv‡Yi wfwË‡Z ejv nq †h, ’̄vbwU 0 Í̄‡i Av‡Q bv 1 
Í̄‡i Av‡Q|  

6.1.3   eywjqvb c~iK  

eywjqvb A¨vj‡Reivq ỳwU m¤¢ve¨ gvb 0 Ges 1 †K GKwU AciwUi c~iK ejv nq| c~iK‡K ÔÑÕ A_ev  

Ô © Õ Øviv cÖKvk Kiv nq| D`vniY¯̂iƒc 1 Gi c~iK 0 Ges 0 Gi c~iK 1| D³ K_vwU‡K MwY‡Zi fvlvq †jLv nq, 

A Gi c~iK n‡jv A 
 (A_ev A )| A_©vr 

 hw` A Gi gvb 0 nq Z‡e 

1A 
Ges  

 hw` A Gi gvb 1 nq Z‡e 0A  | 

6.1.4    eywjqvb ¯̂Ztwm× 

eywjqvb A¨vj‡Reivq ïaygvÎ eywjqvb †hvM I ¸Y-Gi mvnv‡h¨ mg Í̄ KvR Kiv nq| †hvM I ¸‡Yi †ÿ‡Î eywjqvb 

A¨vj‡Reiv KZK¸‡jv wbqg †g‡b P‡j| GB wbqg¸‡jv‡K eywjqvb ¯̂Ztwm× (Postulates) e‡j| eywjqvb 

A¨vj‡Reiv †hv‡Mi †ÿ‡Î †h me wbqg †g‡b P‡j †m¸‡jv wbgœiƒc 

(1) 0 + 0 = 0 
(2) 0 + 1 = 1 
(3) 1 + 0 = 1 
(4) 1 + 1 = 1 

cÖ_g †_‡K Z…Zxq mgxKiY Avgv‡`i cÖPwjZ †hv‡Mi wbq‡gi m‡½ wgj Av‡Q, wKš‘ PZz_© mgxKiY A_©vr 1 + 1 = 1 

Gi mv‡_ cÖPwjZ A¨vj‡Reivi †hv‡Mi †Kvb wgj †bB| myZivs †evSv hv‡”Q †h, eywjqvb †hv‡Mi Ô+Õ wPý, mvaviY 

A¨vj‡Reivi †hvM‡K eySvq bv| eywjqvb †hvM jwRK¨vj A¨vwWkb (Logical Addition) ev jwRK¨vj Ai (OR) 
Acv‡ikb eySvq| 
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eywjqvb A¨vj‡Reiv ¸‡Yi †ÿ‡Î †h me wbqg †g‡b P‡j †m¸‡jv wbgœiƒc 

(1) 0 . 0 = 0 
(2) 0 . 1 = 0 
(3) 1 . 0 = 0 

(4) 1 . 1 = 1 

D³ mgxKiYmg~n mvaviY A¨vj‡Reivi ¸‡Yi wbqgB †g‡b P‡j| eywjqvb ¸Y‡K jwRK¨vj ¸Y ev jwRK¨vj A¨vÛ 

Acv‡ikb (Logical AND Operation) ejv nq| 
 

6.1.4    eywjqvb Dccv`¨ 

mvaviYZ eywjqvb Dccv‡`¨i mvnv‡h¨ eywjqvb A¨vj‡Reivi mKj RwUj mgxKiYmg~‡ni mij Kiv nq| wb‡¤œ 

eywjqvb A¨vj‡Reivi mvaviY Dccv`¨¸‡jv †`qv n‡jv 

†gŠwjK Dccv`¨ 

(Basic Theorem) 
mnvqK Dccv`¨ 

(Secondary Theorem) 
 A + 0 = A  A + A.B = A 
 A + 1 = 1  A  = A 

 A + A = A wefvRb Dcv`¨ (Distributcd Thcorem) 

 A + A = 1  A(B + C) = A. B + A.C 

 A. A  = 0  A + B.C = (A + B) (A + C) 

 A.1 = A  A + A B = A + B 

 A. 0 = 0  

wewbgq Dccv`¨ 

(Commulative Theorem) 
wW-giM¨v‡bi Dccv`¨ 

(De-Morgan's Theorem) 
 A + B = B +A  BABA .  

 A.B = B. A  BAA.B   

Abyl½ Dccv`¨ 

(Associative Thorem) 
 

 A + (B + C) = (A + B) + C  
 A.(B.C) = (A.B).C 

 
 

 

wkÿv_©xi KvR 

eywjqvb PjK I aªæe‡Ki g‡a¨ cv_©K¨ wjLyb|  

 

 

 

mvims‡ÿc 

 

mZ¨ I wg_¨vi Dci wbf©i K‡i †h A¨vj‡Reivi ˆZwi n‡q‡Q Zv‡K eywjqvb A¨vj‡Reiv ejv nq| mvaviYZ GB 

mZ¨‡K evBbvwi AsK 1 Ges wg_¨v‡K 0 Øviv cÖKvk Kiv nq| g~jZ wWwRUvj B‡jKUªwb‡· eywjqvb A¨vj‡Reivi 

e¨envwiK cÖ‡qvM jÿ¨ Kiv hvq| 
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 cv‡VvËi g~j¨vqb-6.1 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| eywjqvb A¨vj‡Reiv †hv‡Mi †ÿ‡Î †h me wbqg †g‡b P‡j- 

 K) 0 + 0 = 0 L) 0 + 1 = 1 

 M) 1 + 0 = 1 N) me¸‡jv 

2| eywjqvb A¨vj‡Reiv ¸‡Yi †ÿ‡Î †h me wbqg †g‡b P‡j- 

K) 0 . 0 = 0                        L) 0 . 1 = 0 
M) 1 . 0 = 0                            N) me¸‡jv 
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cvV-6.2  mZ¨K mviwY I wW giM¨vb Gi Dccv`¨  

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 mZ¨K mviwY m¤ú‡K© aviYv jvf Ki‡eb Ges mZ¨K mviwYi e¨envwiK cÖ‡qvM †`Lv‡Z cvi‡eb| 

 wW giM¨vb Gi Dccv`¨ we‡kølY I cÖgvY Ki‡Z cvi‡eb| 

 

 

gyL¨ kã mZ¨K mviwY, wW giM¨vb Gi Dccv`¨| 

 

6.2.1   mZ¨K mviwY  

eywjqvb Pj‡Ki gv‡bi m¤¢ve¨ me web¨v‡mi Rb¨ eywjqvb dvsk‡bi †h gvb nq Zv cÖKvk Kivi †Uwej‡K 

Uªy_ †Uwej (Truth Table) ev mZ¨K mviwY e‡j| A_©vr †h mviwY‡Z eywjqvb exRMwY‡Zi m~‡Î e¨eüZ Pj‡Ki 

m¤¢ve¨ gvb, gv‡bi Rb¨ m~‡Îi evgw`K Ges Wvbw`‡Ki Ask mgvb cÖgvY Kiv hvq, †m mviwY‡K mZ¨K mviwY ev Uªy_ 

†Uwej ejv nq| hw` mZ¨K mviwY‡Z N msL¨K PjK _v‡K Z‡e BbcyU Gi Ae ’̄v n‡e 2n msL¨K| †hgb †Kvb 

jwRK eZ©bx‡Z `ÕywU BbcyU PjK A I B n‡j Bbcy‡Ui Ae ’̄v n‡e 2

2

 = 4wU| wb‡¤œ A + A B = A+ B m~ÎwU‡K 

wb‡Pi mZ¨K mviwY‡Z cÖKvk K‡i †`Lv‡bv n‡jv-  

A B A  A B A + A B A+ B 
0 0 1 0 0 0 
0 1 1 1 1 1 
1 0 0 0 1 1 
1 1 0 0 1 1 

 DcwiD³ mviwY cixÿv Ki‡j †`Lv hvq , A + A B = A+ B 

6.2.2   wW giM¨v‡bi Dccv`¨ 

weªwUk MwYZwe` wW-giM¨vb (De-Morgan) ỳB Pj‡Ki Rb¨ wbgœwjwLZ ỳwU we‡kl cÖ‡qvRbxq Dccv`¨ Avwe®‹vi 

K‡ib| 

 cÖ_g Dccv`¨ t B.ABA   

 wØZxq Dccv`¨ t BAB.A   

mZ¨K mviwYi mnvqZvq AwZ mn‡R D³ Dccv`¨ ỳwU cÖgvY Kiv hvq| eo eo jwRK ivwkgvjv mijxKi‡Yi Rb¨ 

Dccv`¨ ỳwU we‡kl mnvqK| 

6.2.3    wW giM¨v‡bi Dccv‡`¨i cÖgvY 

ỳB jwRK¨vj Pj‡Ki Rb¨ wW giM¨v‡bi Dccv`¨ 

Uªy_ †Uwe‡ji mnvqZvq †h †Kvb eywjqvb Dccv`¨ mn‡R cÖgvY Kiv m¤¢e| GB c×wZ‡Z cÖgv‡Yi Rb¨ m~‡Îi evg w`K 

I Wvb w`‡Ki PjKmg~‡ni m¤¢ve¨ gvb Uªy_ †Uwe‡j †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 ỳÕwU Pj‡Ki Rb¨ wW-giM¨v‡bi m~Î cÖgvY Kiv n‡jv- 
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A B A  B  A+B BA  BA.  AB BA.  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 

mZ¨K mviwY ev Uªy_ †Uwej 

Dc‡ii Uªy_ †Uwej n‡Z mn‡R †`Lv hvq †h, A I B Gi mKj gv‡bi Rb¨ 

 BA   = B.A  
 B.A  = BA   
myZivs wW giM¨v‡bi m~Î ỳwU cÖgvwYZ n‡jv| 

ỳB‡qi AwaK †h †Kvb msL¨K jwRK¨vj Pj‡Ki Rb¨ wW giM¨v‡bi Dccv`¨ 

ỳB‡qi AwaK †h †Kvb msL¨K jwRK¨vj PjK ev f¨vwi‡qe‡ji Rb¨ wW giM¨v‡bi Dccv`¨ e¨envi Kiv hvq| wb‡gœ 

wZbwU Pj‡Ki Rb¨ Dccv`¨ ỳBwU †`qv n‡jv- 

 CBA   = 

C.B.A  
 C.B.A

 = CBA   

wZbwU PjK A, B I C Gi Rb¨ wb‡gœ mZ¨K mviwYi mvnv‡h¨ wW giM¨v‡bi Dccv‡`¨i cÖgvY t 

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 

mZ¨K mviwY ev Uªy_ †Uwej 

Dc‡ii Uªy_ †Uwej n‡Z mn‡R †`Lv hvq †h, A, B I C Gi mKj gv‡bi Rb¨Ñ 

 CBA   = 

C.B.A  

 C.B.A
 = CBA   

myZivs wZbwU eywjqvb Pj‡Ki Rb¨ wW giM¨v‡bi m~Î ỳwU cÖgvwYZ n‡jv| 

n msL¨K eywjqvb Pj‡Ki Rb¨ wW giM¨v‡bi Dccv`¨t 

n msL¨K eywjqvb Pj‡Ki Rb¨ wW giM¨v‡bi Dccv`¨ ỳBwU wbgœiƒc: 

 A....................A.A.AA.....................AAA n321n321   

 A.............AAAA..........................A.A.A n321n321   
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wkÿv_©xi KvR 

A + A B  Gi mZ¨K mviwY ˆZwi Kiæb|  

 

 

 

mvims‡ÿc 

 

wWwRUvj jwRK mvwK©‡Ui BbcyUgvb ev gvbmg~‡ni Dci wfwË K‡i AvDUcyU cwiewZ©Z nq| †h ai‡bi mviwYi 

mvnv‡h¨ BbcyU I AvDUcy‡Ui gv‡bi web¨vm‡K cÖKvk Kiv nq Zv‡K mZ¨K mviwY e‡j| jwRK Kvh©µg‡K mn‡R 

†evSv‡bvi Rb¨B mZ¨K mviwY e¨eüZ nq|  

 

 

 

 cv‡VvËi g~j¨vqb-6.2 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| n-msL¨K Pj‡Ki Rb¨ mZ¨K mviwY‡Z Bbcy‡Ui web¨vm wK n‡e? 

 K) 2n
 L) n 

 M) 2n2
 N) me¸‡jv 

2| KZwU Pj‡Ki Rb¨ wW giM¨v‡bi Dccv`¨ e¨envi Kiv hvq ? 

 K) 2 L) 3 

 M) 4 N) me¸‡jv 
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cvV-6.3  jwRK dvskb mijxKiY 

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 jwRK dvskb wK Ges Gi e¨envi m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 jwRK dvskb mijxKiY Gi wbqg m¤ú‡K© Rvb‡Z cvi‡eb| 

 

gyL¨ kã jwRK dvskb 

 

6.3.1   jwRK dvskb  

jwRK¨vj dvskb¸‡jv jwRK †M‡Ui gva¨‡g ˆZix Kiv nq Ges ev Í̄evqb Kiv nq| GRb¨ jwRK 

dvskb¸‡jv mnR mij n‡j jwRK †M‡Ui e¨envi mnRZi nq| mvaviYZ jwRK dvsk‡b jwRK Acv‡iU‡ii msL¨v 

Kg n‡j †M‡Ui msL¨vI K‡g hvq| eywjqvb Dccv‡`¨i mvnv‡h¨ jwRK dvsk‡bi mijxKiY Kiv nq|  

 

6.3.2   jwRK dvskb mijxKi‡Yi wbqg 

eywjqvb ivwkgvjv‡K mijxKi‡Yi d‡j jwRK †M‡Ui msL¨v K‡g e‡j mgq I LiP ỳ‡UvB K‡g hvq| g~jZ eywjqvb 

ivwkgvjv‡K mij Kivi Rb¨ wewfbœ ai‡bi eywjqvb Dccv`¨mg~n e¨eüZ nq| Z‡e mijxKi‡Yi †ÿ‡Î KZK¸‡jv 

wbqg †g‡b mij Ki‡Z nq| ‡hgb- 

 jwRK dvskb evg n‡Z Wvb w`‡K mij Ki‡Z nq| 

 cÖ_g eÜbxi KvR Av‡M Ki‡Z nq| 

 c~iK Acv‡ik‡bi KvR ïiæ‡Z Ki‡Z nq| 

 Gici mKj A¨vÛ (.) Acv‡ik‡bi KvR Ki‡Z nq| 

 Gici mKj Ai (+) Acv‡ik‡bi KvR Ki‡Z nq| 

 

6.3.3 jwRK dvskb mijxKi‡Yi D`vniY:  

D`vniY 1t 

  

XYZZYXZYX 
 

 ZYXXYZZYX   

 

  ZYXYYXZ   

 ZYXXZ  1.         

 1 AA  

 

 

ZYXZ
YXZ

YXXXZ
YXXZ







)(
)()(
 

  

D`vniY 2t 

  ACBAABC   
   ABBAC   

 A1.AC    1AA   
 AAC    A1.A   

 
 CAAA

ACA



)(

 

 CA   
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D`vniY 3t 

 

C)+A)(B+B)(A+(A   

 C)+A)(BB.+AB+BA+(A.A=
 

 A]  AA 0;=AA.[ C)+A( AB)+BA+(A=   

 C)+A(  AB]+)B+[A(1=
 

 1]=A+1[             C)+AAB)(+(A= 
 

 C)+AB)](+[A(1=
 

 C)+AA(=
 

 AC+AA.=  

 
AC=

 AC+0=
  

 

 

wkÿv_©xi KvR 

CBA+ABC+BCA+CBA+CAB dvskbwUi mij Kiæb|  

 

 

 

mvims‡ÿc 

 

wWwRUvj ev jwRK mvwK©‡Ui BbcyU I AvDUcyU we‡køl‡bi gva¨‡g †h ai‡bi ivwkgvjv cvIqv hvq Zv jwRK¨vj 

dsvkb bv‡g cwiwPZ| GB dvskb¸‡jv‡K mijxKi‡Yi d‡j jwRK †M‡Ui msL¨v K‡g e‡j mgq I LiP ỳ‡UvB 

K‡g hvq| g~jZ eywjqvb ivwkgvjv‡K mij Kivi Rb¨ wewfbœ ai‡bi eywjqvb Dccv`¨mg~n e¨eüZ nq| 

 

 

 

 cv‡VvËi g~j¨vqb-6.3 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| jwRK dvskb _________ w`‡K mij Ki‡Z nq| 

 K) evg n‡Z Wvb L) Wvb n‡Z ev‡g 

 M) Wvb n‡Z Wvb N) me¸‡jvB 

2| jwRK dvskb mijxKi‡Yi ‡ÿ‡Î †KvbwUi KvR Av‡M Ki‡Z nq? 

 K) c~iK  L) A¨vÛ 

 M) Ai N)  †KvbwUB bq 

D`vniY 4t 

 BC+)C+B+A(  

 .]B.A=B+A[CB+C.B.A=   

 A]  A  [        CB+.CB.A=       

 1)+AC(B=
 

 1]=1+A[CB= 
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cvV-6.4  jwRK †MBU I †gŠwjK †MBU  

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 jwRK †MBU m¤ú‡K© ej‡Z cvi‡eb| 

 †gŠwjK jwRK †MBUmg~n e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã jwRK †MBU, †gŠwjK jwRK ‡MBU| 

 

6.4.1   jwRK †MBU  

†h ˆe ỳ¨wZK mvwK©U †Kvb eywjqvb cÖwµqv (†hvM, ¸Y) m¤úv`b K‡i ev †Kvb eywjqvb A‡cÿK iƒcvwqZ K‡i Zv‡K 

jwRK †MBU e‡j| mnR K_vq ejv hvq, †h mKj wWwRUvj B‡jKUªwbK mvwK©U hyyw³wfwËK ms‡K‡Zi cÖevn wbqš¿Y 

K‡i †m mKj mvwK©U‡K jwRK †MBU e‡j|  

 

6.4.2   †gŠwjK jwRK †MBU   

wWwRUvj B‡jKUªwb· c×wZ ev Í̄evq‡bi Rb¨ †h mg Í̄ †MBU g~jZ KvR K‡i Zv‡`i‡K †gŠwjK †MBU ejv nq| 

Kw¤úDUvi ev Ab¨vb¨ wWwRUvj c×wZi g~‡j i‡q‡Q wZbwU †gŠwjK †MBU| h_v 

1| Ai †MBU (OR Gate)  
2| A¨vÛ †MBU (AND Gate) I  

3| bU †MBU (NOT Gate) 

Ai †MBU 

GB †MBU †hŠw³K †hvM c×wZ‡Z KvR K‡i| A_©vr †h †MB‡Ui ỳB ev Z‡ZvwaK BbcyU _v‡K Ges AvDUcyU 

BbcyUmg~‡ni †hŠw³K †hvMd‡ji mgvb Zv‡K Ai †MBU e‡j| Kgc‡ÿ GKwU BbcyU 1 n‡j Ai †MB‡Ui AvDUcyU 

1 n‡e, Ab¨_vq AvDUcyU 0 n‡e| ỳBwU BbcyU ms‡KZ A I B Ges AvDUcyU X n‡j Ai †MB‡Ui mgxKiY, 

mvs‡KwZK ms‡KZ I mZ¨K mviwY n‡e wb¤œiƒc t 

 

wPÎ 6.4.1 : Ai ‡MBU Gi cÖZxK 

AvDUcyU mgxKiY t X = A OR B 

                    = A+B              Ai †MB‡Ui mZ¨K mviwY 

Abyiƒcfv‡e, wZb BbcyU wewkó Ai †MB‡Ui †ÿ‡Î- 

A B C X = A + B +C 

0 0 0 0 
0 0 1 1 
0 1 0 1 
0 1 1 1 
1 0 0 1 
1 0 1 1 
1 1 0 1 
1 1 1 1 

                               mZ¨K mviwY 

A B X = A + B 
0 0 0 
0 1 1 
1 0 1 
1 1 1 

A 
B 

X =A+B 

A 
B 

X=A+B+C 

C 
wPÎ 6.4.2 : wZb BbcyU wewkó Ai ‡MBU  
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A¨vÛ †MBU             

GB †MBU †hŠw³K ¸Yb c×wZ‡Z KvR K‡i| A_©vr †h †MB‡Ui ỳB ev Z‡ZvwaK BbcyU _v‡K Ges AvDUcyU 

BbcyU¸‡jvi †hŠw³K ¸Yd‡ji mgvb nq Zv‡K A¨vÛ †MBU e‡j| me¸‡jv BbcyU 1 n‡j A¨vÛ †MB‡Ui AvDUcyU 1 

n‡e; Ab¨_vq AvDUcyU 0 n‡e| wb‡P ỳB BbcyU wewkó A¨vÛ †MB‡Ui eZ©bx Ges mZ¨K mviwY †`Lv‡bv n‡jv: 

A B X = A.B 

0 0 0 
0 1 0 
1 0 0 
1 1 1 

                                         A¨vÛ †MB‡Ui mZ¨K mviwY 

Abyiƒcfv‡e wZb BbcyU wewkó A¨vÛ †MB‡Ui ‡ÿ‡Î 

A B C X= A.B.C 

0 0 0 0 
0 0 1 0 
0 1 0 0 
0 1 1 0 
1 0 0 0 
1 0 1 0 
1 1 0 0 
1 1 1 1 

bU †MBU                                       mZ¨K mviwY 

GB †MBU †hŠw³K Dëv‡bv c×wZ‡Z KvR K‡i| †h †MB‡U GKwU BbcyU I GKwU AvDUcyU _v‡K Zv‡K bU †MBU 

e‡j| GB †MB‡Ui BbcyU 1 n‡j AvDUcyU n‡e 0 Ges BbcyU 0 n‡j AvDUcyU n‡e 1| 

A X = A  

1 0 
0 1 

bU †MB‡Ui mZ¨K mviwY 

 

wkÿv_©xi KvR 

 jwRK †gŠwjK †MBUmg~‡ni g‡a¨ cv_©K¨ wbY©q Kiæb|  

 

 

mvims‡ÿc 

 

†h ˆe ỳ¨wZK mvwK©U †Kvb eywjqvb cÖwµqv (†hvM, ¸Y) m¤úv`b K‡i ev †Kvb eywjqvb A‡cÿK iƒcvwqZ K‡i Zv‡K 

jwRK †MBU e‡j| jwRK †MB‡Ui GK ev GKvwaK BbcyU Ges GKwU gvÎ AvDUcyU _v‡K †hLv‡b BbcyUmg~‡ni 

Dci wbf©i K‡i AvDUcyU|  

 

 cv‡VvËi g~j¨vqb-6.4 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| GKwU BbcyU I GKwU AvDUcyU _v‡K ‡Kvb †MB‡U? 

 K) A¨vÛ L) Ai  

 M) bU N) me¸‡jvB 

2| ỳB ev Z‡ZvwaK BbcyU Ges AvDUcyU BbcyU¸‡jvi †hŠw³K ¸Yd‡ji mgvb nq ‡Kvb †MB‡U? 

 K) A¨vÛ L) Ai  

 M) bU N) me¸‡jvB 

X=AB A 
B 

wPÎ 6.4.3 : ỳB BbcyU wewkó A¨vÛ ‡MBU  

wPÎ 6.4.4: wZb BbycU wewkó A¨vÛ ‡MBU  

X=ABC A 
B 
C 
X

A X= Ā 

wPÎ 6.4.5 : bU †MBU  
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cvV-6.5  mve©Rbxb †MBU 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 mve©Rbxb †MBU (Universal Gate) m¤ú‡K© ej‡Z cvi‡eb| 

 mve©Rbxb †MBU (Universal Gate) w`‡q †gŠwjK jwRK †MBUmg~n ev Í̄evqb Ki‡Z cvi‡eb| 

 

gyL¨ kã mve©Rbxb †MBU|  

 

6.5.1   mve©Rbxb †MBU 

†h mKj †MB‡Ui gva¨‡g A¨vÛ, Ai I bU †MB‡Ui dvskb‡K cÖwZ ’̄vcb Kiv hvq Zv‡`i‡K mve©Rbxb 

†MBU ejv nq| Ai, A¨vÛ Ges bU GB wZbwU †gŠwjK †MB‡Ui mgš‡̂q mKj cÖKvi jwRK mvwK©U ev hyw³ eZ©bx 

ˆZwi Kiv hvq| Avevi ïaygvÎ b¨vÛ †MBU e¨envi K‡iB †h †Kvb jwRK mvwK©U ev hyw³ eZ©bx ˆZwi Kiv hvq| Gi 

KviY b¨vÛ †MBU w`‡q Ai, A¨vÛ Ges bU †MBU ev Í̄evqb m¤¢e| GKBfv‡e ïay bi †MBU w`‡qB Ai, A¨vÛ Ges 

bU †MBU Z_v †h †Kvb jwRK mvwK©U ev hyw³ eZ©bx ˆZwi Kiv m¤¢e| G Rb¨ GB †MBU ỳwU‡K ejv nq mve©Rbxb 

†MBU| 

6.5.2  b¨vÛ †MBU 

b¨vÛ (NAND) †MBU n‡”Q A¨vÛ †MBU I bU †MB‡Ui mgwšẐ iƒc| A¨vÛ †MB‡Ui AvDUcyU‡K bU †MB‡Ui ga¨ 

w`‡q cÖevwnZ Ki‡j ZLb Zv‡K ejv nq b¨vÛ †MBU| A¨vÛ †MBU †h KvR K‡i b¨vÛ †MBU Zvi wecixZ KvR K‡i| 

wb‡P 2 BbcyU wewkó b¨vÛ †MB‡Ui mZ¨K mviwY I wPÎ †`Lv‡bv n‡jv 

 A
X= AB  

AB 

B 

A
X= AB  

B 

wPÎ 6.5.1 : b¨vÛ †MBU 
  

6.5.3    bi †MBU   

bi (NOR) †MBU n‡”Q Ai †MBU I bU †MB‡Ui mgwó| Ai †MB‡Ui AvDUcyU‡K bU †MB‡Ui ga¨ w`‡q cÖevwnZ 

Ki‡j bi †MBU ˆZwi nq| Ai †MBU †h KvR K‡i bi †MBU Zvi wecixZ KvR K‡i| wb‡P 2 BbcyU wewkó bi 

†MB‡Ui mZ¨K mviwY I wPÎ †`Lv‡bv n‡jv : 

 

wPÎ 6.5.2 : bi †MBU 

A X= BA   
A+B 

B

X= BA   A

B

 

 

A B AB ABX   
0 0 0 1 
0 1 0 1 
1 0 0 1 
1 1 1 0 

         b¨vÛ †MB‡Ui mZ¨K mviwY 

A B X = A + B BAX   
0 0 0 1 
0 1 1 0 
1 0 1 0 
1 1 1 0 

bi †MB‡Ui mZ¨K mviwY 
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6.5.4   b¨vÛ (NAND) †MBU w`‡q †gŠwjK †MBUmg~‡ni ev Í̄evqb 

 bU †MB‡Ui †ÿ‡Î t hw` b¨vÛ †MB‡Ui BbcyUmg~n GKB ai‡bi nq †m‡ÿ‡Î b¨vÛ †MBU bU †MB‡Ui gZ 

KvR Ki‡e| A_©vr, hw` BbcyUØq A nq Zvn‡j AvDUcyU AAAX  .  n‡e| 

 
AX AAA.AX 

A
 

 A¨vÛ †MB‡Ui †ÿ‡Î t wP‡Î ỳwU b¨vÛ †MB‡Ui BbcyU A I B Ggbfv‡e e¨envi Kiv n‡q‡Q hv‡Z AvDUcyU 

AB nq|  A_©vr, b¨vÛ †MBU w`‡q A¨vÛ †MB‡Ui KvR Kiv n‡q‡Q| G‡ÿ‡Î- 

AvDUcyU ABABX .  AB AB  

 AB
ABX 

A 

B 
ABX A

B
 

 

 Ai †MBU t wZbwU b¨vÛ ‡MBU w`‡q Ai †MB‡Ui ev Í̄evqb Kiv hvq| G‡ÿ‡Î cÖ_g ỳBwU b¨vÛ ‡MBU,bU 

†MBU wn‡m‡e KvR K‡i hv‡Z me©‡kl AvDUcyU BABABAX  .  nq| wb‡¤œ wP‡Îi mvnv‡h¨ †`Lv‡bv 

n‡jv- 

 A 

B A=A+B 

A 

B 
 X 

B

A

 

6.5.5   bi †MBU w`‡q †gŠwjK †MBU ev Í̄evqb 

 bU †MB‡Ui †ÿ‡Î t hw` bi †MB‡Ui BbcyUmg~n GKB ai‡bi nq †m‡ÿ‡Î bi †MBU bU †MB‡Ui gZ KvR 

Ki‡e| A_©r hw` BbcyUØq A nq Zvn‡j AvDUcyU, AvDUcyU AAAX   n‡e| 

 
 

AX   AAAAX 
 

 Ai †MB‡Ui ‡ÿ‡Î t wP‡Î ỳwU bi †MB‡Ui BbcyU A I B Ggbfv‡e e¨envi Kiv n‡q‡Q hv‡Z AvDUcyU A+ 
B nq| A_©vr bi †MBU w`‡q A¨vÛ †MB‡Ui KvR Kiv n‡q‡Q| G‡ÿ‡Î - 

AvDUcyU BABABABAX   

 
 

BAX 
BA 

BAX 
A 

B 
 

A 

B 
 

 A¨vÛ †MB‡Ui †ÿ‡Î t wZbwU bi ‡MBU w`‡q A¨vÛ †MB‡Ui ev Í̄evqb Kiv hvq| G‡ÿ‡Î cÖ_g ỳBwU bi ‡MBU 

bU †MBU wn‡m‡e KvR K‡i hv‡Z me©‡kl AvDUcyU BABBAAX  B.A  AB  nq| wb‡¤œ 

wP‡Îi mvnv‡h¨ †`Lv‡bv n‡jv- 

 

 
A 

B 
X=AB 

 

a 

B  

A  

A 

B 
X=AB 

b 

c 

 

AZGe, bi I A¨vÛ †MBU w`‡q mKj ‡gŠwjK †MBUmg~n ev Í̄evqb Kiv hvq e‡j GB ỳwU †MBU‡K mve©Rbxb †MBU 

e‡j| 
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wkÿv_©xi KvR 

wZb BbcyU wewkó bi I b¨vÛ †MBUmg~‡ni mZ¨K mviYx ˆZwi Kiæb|  

 

 

 

mvims‡ÿc 

 

†h mKj †MB‡Ui gva¨‡g A¨vÛ, Ai I bU †MB‡Ui dvskb‡K cÖwZ ’̄vcb Kiv hvq Zv‡`i‡K mve©Rbxb †MBU ejv 

nq| bi I A¨vÛ †MBU w`‡q mKj cÖKvi jwRK mvwK©U ˆZwi Kiv hvq e‡j GB ỳwU †MBU‡K mve©Rbxb †MBU ejv 

nq|  

 

 

 

 cv‡VvËi g~j¨vqb-6.5 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| b¨vÛ †MBU ‡Kvb †Kvb †MB‡Ui mgwšẐ iƒc? 

 K) A¨vÛ †MBU I bU †MBU L) A¨vÛ †MBU I Ai †MBU 

 M) Ai †MBU I bU †MBU N) me¸‡jvB 

2|  NAND ‡MBU MwVZ nqÑ 

 i. AND       
 ii. OR        
 iii. NOT  
 wb‡Pi †KvbwU mwVK ? 

 K.i I ii       L.i I iii        
 M.ii I iii       N.i, ii I iii 
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cvV-6.6  we‡kl †MBU  

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 we‡kl †MBU  m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 †gŠwjK jwRK †MBU e¨envi K‡i we‡kl †MBU¸‡jvi Kvh©vejx we‡kølY Ki‡Z cvi‡eb| 

 

gyL¨ kã G· Ai †MBU (XOR) , G· bi †MBU (XNOR) | 

 

6.6.1   we‡kl †MBU  

G· Ai †MBU (XOR) Ges G· bi †MBU (XNOR), GB †MBU ỳwU‡K we‡kl †MBU ejv nq| wb‡P GB ỳBwU †MBU 

wb‡q Av‡jvPbv Kiv nj- 

6.6.2  G· Ai †MBU (Exclusive  OR (XOR) Gate) 
Exclusive OR †MBU‡K ms‡ÿ‡c G· Ai †MBU e‡j| †gŠwjK †MBU w`‡q G· Ai †MBU ˆZwi Kiv nq e‡j G‡K 

cÖK…Z Ai †MBU e‡j| GwU A¨vÛ, Ai, bU, b¨vÛ, bi BZ¨vw` †MB‡Ui mvnv‡h¨I ˆZwi Kiv hvq| GB †MB‡Ui ỳwU 

BbcyU mgvb bv n‡j AvDUcyU 1 nq, Ab¨_vq AvDUcyU 0 n‡e| wb‡P G· Ai †MB‡Ui wPÎ ,mZ¨K mviwY I 

AvDUcyU mgxKiY †`Lv‡bv n‡jv: 

 

wPÎ 6.6.1 : G· Ai †MBU 

X = AB 
A

B 

 

 

G· Ai †MB‡Ui AvDUcyU : BABABAX   GLv‡bÔÕ wPý Øviv G· Ai wµqv eySv‡bv n‡q‡Q| 

†gŠwjK †MBU w`‡q G· Ai †MBU:  

†gŠwjK †MBU (A¨vÛ, Ai, bU) w`‡q G· Ai †MBU ˆZwi Kiv hvq| wb‡P Zv †`Lv‡bv nj- 

 

wPÎ 6.6.2 : G· Ai †MB‡Ui mvwK©U (†gŠwjK †MBU w`‡q ev Í̄evqb) 

B 
BABAX 

A
B 
A

BA

BA
B
A

 

6.6.3   G· bi †MBU ev Exclusive NOR (XNOR) Gate 
Exclusive  NOR †MBU‡K ms‡ÿ‡c G· bi (XNOR) †MBU e‡j| G· Ai †MB‡Ui AvDUcyU‡K bU †MBU w`‡q 

cÖevwnZ Ki‡j A_©vr G· Ai †MBU Ges bU †MB‡Ui mgš‡̂q G· bi †MBU MwVZ nq| G· Ai †MBU †h KvR 

K‡i GB †MBU Zvi wecixZ KvR K‡i A_©vr ỳBwU BbcyU mgvb n‡jB †KejgvÎ AvDUcyU 1 n‡e, Ab¨_vq AvDUcyU 

0 n‡e| wb‡P G· bi †MB‡Ui wPÎ, mZ¨K mviwY I AvDUcyU mgxKiY †`Lv‡bv n‡jv t 

A B X = AB 
0 0 0 
0 1 1 
1 0 1 
1 1 0 

G· Ai †MB‡Ui mZ¨K mviwY 
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wPÎ 6.6.3 : G· bi †MBU 

BAX 
A

B

 

G· bi †MB‡Ui AvDUcyU BAX   BABA   

†gŠwjK †MBU w`‡q G· bi †MBU:  

†gŠwjK †MBU (A¨vÛ, Ai, bU) w`‡q G· bi †MBU ˆZwi Kiv hvq| wb‡P Zv †`Lv‡bv nj- 

 

wPÎ 6.6.4: G· bi †MBU‡K †gŠwjK †MBU w`‡q ev Í̄evqb 

BAABX 

B 
A 

AB 

BA

 

 

wkÿv_©xi KvR 

wZb BbcyU wewkó G· Ai I G· bi †MB‡Ui mZ¨K mviYx ˆZwi Kiæb|  

 

 

 

mvims‡ÿc 

 

G· Ai I G· bi GB ỳBwU †MBU‡K we‡kl †MBU ejv nq| G· Ai †MB‡Ui ỳwU BbcyU mgvb bv n‡j 

AvDUcyU 1 nq, Ab¨_vq AvDUcyU 0 n‡e| Ab¨w`‡K G· bi †MB‡Ui ỳwU BbcyU mgvb bv n‡j AvDUcyU 0 nq, 

Ab¨_vq AvDUcyU 1 n‡e| Z‡e †gŠwjK †MBU (A¨vÛ, Ai, bU) w`‡q G· Ai I G· bi †MBU ˆZwi Kiv hvq|  

 

 

 

 cv‡VvËi g~j¨vqb-9.6 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| ‡Kvb ai‡bi †MB‡U ỳwU BbcyU GKB gv‡bi Rb¨ AvDUcyU 0 Ges wfbœ gv‡bi Rb¨ AvDUcyU 1 nq?  

 K. AND  L. OR       

 M. XOR   N. XNOR 

2|  XOR †MB‡Ui AvDUcy‡Ui mgxKiY †KvbwU ? 

 K. Y = A B + A            L.Y = A B + A         

 M. Y = A B + A B          N. Y = A B + AB 

A B BAX   
0 0 1 
0 1 0 
1 0 0 
1 1 1 

G· bi †MB‡Ui mZ¨K mviwY 
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cvV-6.7  GWvi  

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 GWvi mvwK©U m¤ú‡K© we¯ÍvwiZ Rvb‡Z cvi‡eb| 

 nvd GWvi w`‡q dzj GWvi Gi Kvh©vejx, jwRK dvskb I wPÎ Dc ’̄vcb Ki‡Z cvi‡eb| 

 

gyL¨ kã GWvi, nvd GWvi, dzj GWvi| 

 

6.7.1  GWvi  

Kw¤úDUv‡ii hveZxq MvwYwZK KvR evBbvwi †hv‡Mi gva¨‡g m¤úbœ Kiv nq| ¸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 

†hv‡Mi gva¨‡g ¸Y, we‡qvM, fvM BZ¨vw`i KvR Kiv hvq| Kw¤úDUvi wm‡÷‡g †h mgevq mvwK©U Øviv †hvM Kiv hvq 

Zv‡K e‡j GWvi| wWwRUvj B‡j±ªwb‡· ỳ ai‡bi GWvi Av‡Q| h_v-  

1| nvd-GWvi I 

2| dzj-GWvi 

6.7.2   nvd GWvi   
ỳBwU evBbvwi weU †hvM Kivi Rb¨ †h eZ©bx e¨envi Kiv nq Zv‡K Aa©‡hv‡Mi eZ©bx ejv nq| ỳBwU weU A I B 

†hvM K‡i GB eZ©bx n‡Z †hvMdj (S) Ges nv‡Zi msL¨v ev K¨vwi (C) cvIqv hvq| K¨vwi †hv‡Mi e¨e ’̄v _v‡K bv 

e‡j GB eZ©bx‡K Aa©‡hv‡Mi eZ©bx e‡j| wb‡gœ nvd G¨vWvi Gi mZ¨K mviYx , AvDUcyU mgxKiY, jwRK mvwK©U I 

eøK WvqvMÖvg †`qv n‡jv t 

mZ¨K mviwY t 

 BbcyU  AvDUcyU 

A B S C 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

1 

0 

0 

0 

0 

1 

 

 

 

wPÎ 6.7.1 : nvd A¨vWv‡ii jwRK mvwK©U      wPÎ 6.7.2 : nvd A¨vWv‡ii mvs‡KwZK wPý 

6.7.3   dzj GWvi ev c~Y©‡hv‡Mi eZ©bx  

‡h eZ©bx‡Z K¨vwimn ỳBwU weU †hvM Kivi gZ e¨e ’̄v _v‡K, Zv‡K c~Y© †hv‡Mi eZ©bx ev dzj GWvi e‡j| GB 

eZ©bx‡Z ỳBwU we‡Ui Rb¨ ỳBwU BbcyU ms‡KZ (A, B) I GKwU MÖnY K¨vwi Ci _v‡K Ges †hvMdj (S) I 1wU 

AvDUcyU K¨vwi Co _v‡K| wb‡gœ dzj G¨vWvi Gi jwRK mvwK©U, eøK WvqvMÖvg, AvDUcyU mgxKiY I mZ¨K mviYx 

†`qv nj- 

AvDUcyU mgxKiY t  

‡hvMdj, S = BABA 
 

           = BA  

Ges K¨vwi, C = AB 

 

H/A 

A 

B 

S 

C 

A 
B 

   S = BA  

C = AB  



evsjv‡`k Dš§y³ wekŵe`¨vjq  Z_¨ I †hvMv‡hvM cÖhyw³ 

BDwbU Qq c„ôv 135 

BbcyU ms‡KZ AvDUcyU  

A B Ci S Co 
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 

 

mZ¨K mviYx t 

 

  

 

 

 

 

 

 

AvDUcyU mgxKiY t 

‡hvMdj, 

ABCiiCBAiCBACiBAS 
 

              

)()( BCiCiBAiCBCiBA 
 

              

)()( CiBACiBA   
              

CiBA 
 

Ges K¨vwi, 

   ABCiiCABCiBABCiACo   

       ABCiiCABABCiCiBAABCiBCiA   

 )()()( iCCiABBBACiAABCi 
         

ABACiBCi            

]1[ CiiC
                              

6.7.4   Aa©‡hv‡Mi eZ©bx Øviv c~Y©‡hv‡Mi eZ©bx ev Í̄evqb  

nvd A¨vWv‡ii mvnv‡h¨ dzj GWvi ˆZixi Rb¨ 2wU Half-adder Ges Carry †hv‡Mi Rb¨ 1wU AwZwi³ Ai ‡MB‡Ui 

cÖ‡qvRb nq| awi, GKwU c~Y©‡hv‡Mi eZ©bxi BbcyU ms‡KZ I K¨vwi h_vµ‡g A , B I Ci Ges AvDUcyU ev †hvMdj 

S Ges K¨vwi CO| wb‡¤œ nvd GWvi Øviv dzj GWvi ev Í̄evq‡bi eøK WvqvMÖvg †`qv n‡jv-  

 

 

 

 

 

wPÎ 6.7.5 : nvd GWvi Øviv dzj GWvi ev Í̄evq‡bi eøK WvqvMÖvg 

cÖ_g nvd-A¨vWv‡ii BbcyU A I B †_‡K †hvMdj S1 I K¨vwi C1 cvIqv hvq| wØZxq nvd-A¨vWv‡i BbcyU wn‡m‡e 

1g A¨vWv‡ii †hvMdj S1 I K¨vwi Ci  †`qv nq , hvi †_‡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|  

wPÎ n‡Z, dzj-A¨vWv‡ii  AvDUcyU-                              

†hvMdj, S iCBA 
   Ges  K¨vwi, C0                                                                                    ABBACi  )(

 

H/A  

H/A 

 

A 

B 

Ci 

C1 

S1 
C2 

S2 = S 

 C0 

wPÎ 6.7.3 : dzj  A¨vWvi 

C0 

 

F/A 
A 

B 

S 

Ci 

wPÎ 6.7.4 : dyj A¨vWv‡ii eøK WvqvMÖvg 

A B C

S 

Co 
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GLb,  

cÖ_g nvd-A¨vWv‡ii †¶‡Î-  

BAS 1 Ges  

ABC 1  

  

cwi‡k‡l, nvd GWvi Øviv dzj GWvi ev Í̄evq‡bi jwRK WvqvMÖvg wb‡¤œ †`qv n‡jv-                                                   

 Ci 
A 
B 

S 

C0 

 

 A_ev (eøK wP‡Îi gva¨‡g) 

 

wPÎ 6.7.6 : nvd-A¨vWv‡ii mvnv‡h¨ dzj-A¨vWv‡ii ev Í̄evqb 

A

B 

C1 

H/A S1 

H/A 

C2 

S2 
Ci

C0 

S 

 

 

wkÿv_©xi KvR 

 †gŠwjK jwRK †MB‡Ui mvnv‡h¨ nvd I dzj A¨vWv‡ii ev Í̄evqb Kiæb|  

 

 

mvims‡ÿc 

 

Kw¤úDUvi wm‡÷‡g †hv‡Mi gva¨‡g ¸Y, we‡qvM, fvM BZ¨vw`i KvR Kiv hvq| Avi †h mgevq mvwK©U Øviv †hvM 

Kiv hvq Zv‡K GWvi e‡j| 

 

 

 cv‡VvËi g~j¨vqb-6.7 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| Kw¤úDUvi wm‡÷‡g †h mgevq mvwK©U Øviv †hvM Kiv hvq Zv‡K wK e‡j? 

 K) GWvi L) Gb‡KvWvi 

 M) wW‡KvWvi N) me¸‡jvB 

2| nvd-A¨vWv‡ii mvnv‡h¨ dzj-A¨vWv‡ii ev Í̄evqb †KvbwU jv‡M? 

 K) Ai †MU L) A¨vÛ †MU 

     M) bi †MU N) G· Ai †MU 

 

 

 

wØZxq nvd-A¨vWv‡ii †¶‡Î-              

i

i

CBA
CSS


 12  Ges             

i

i

CBA
CSC

)(
12


   

= S                                    AZGe, C0 = C2+ C1 

= dzj-A¨vWv‡ii †hvMdj              
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 cvV-6.8  Gb‡KvWvi I wW‡KvWvi  

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 wewfbœ ai‡bi Gb‡KvWvi Gi Kvh©vejx, jwRK, jwRK dvskb I wPÎ Dc ’̄vcb Ki‡Z cvi‡eb| 

 wewfbœ ai‡bi wW‡KvWvi Gi Kvh©vejx, jwRK dvskb I wPÎ Dc ’̄vcb Ki‡Z cvi‡eb| 

 

gyL¨ kã Gb‡KvWvi, wW‡KvWvi | 

6.8.1   Gb‡KvWvi 

Gb‡KvWvi Ggb GKwU mgevq mvwK©U hvi Øviv me©vwaK 2n
 wU BbcyU †_‡K n wU AvDUcyU jvB‡b 0 ev 1 

AvDUcyU cvIqv hvq| †h †Kvb gyn~‡Z© GKwU gvÎ BbcyU 1 I evwK me BbcyU 0 _v‡K| Gb‡KvWvi wewfbœ ai‡bi 

n‡Z cv‡i| †hgb- 4 ‡_‡K 2 Gb‡KvWvi, 8 ‡_‡K 3 Gb‡KvWvi BZ¨vw`| 

KvR t Gb‡KvWv‡ii mvnv‡h¨ †h †Kvb AvjdvwbD‡gwiK eY©‡K A¨vmwK, BwewmwWK BZ¨vw` †Kv‡W cwiYZ Kiv hvq| 

†mRb¨ BbcyU e¨e ’̄vq Kx-‡ev‡W©i m‡½ Gb‡KvWvi hy³ _v‡K| 

MVb t GKwU 8 †_‡K 3 Gb‡KvWv‡i 8 wU BbcyU †_‡K 3 wU AvDUcyU jvBb cvIqv hvq| Zvn‡j Gi mvnv‡h¨ 

AKU¨vj msL¨v‡K evBbvwi msL¨vq iƒcvšÍwiZ Kiv hvq| GRb¨ G‡K AKU¨vj †_‡K evBbvwi Gb‡KvWvi e‡j| 

 AvDUcyU mgxKiY : 

 X = D4 + D5 + D6 + D7 
 Y = D2 + D3 + D6 + D7 
 Z = D1 + D3 + D5 + D7 

                     
 
 
 
 
 
 
 
 
 
 
                                      

                mZ¨K mviYx 

 

6.8.2    wW‡KvWvi  

wW‡KvWvi n‡jv Ggb GKwU mgevq mvwK©U hvi mvnv‡h¨ n wU BbcyU †_‡K me©vwaK 2n
 wU AvDUcyU jvB‡bi GKwU‡Z 

1 I evwK meKwU‡Z 0 AvDUcyU cvIqv hvq| KLb †Kvb AvDUcyU jvB‡b 1 cvIqv hv‡e Zv wbf©i K‡i BbcyU¸‡jvi 

gv‡bi Dci| 

KvR t n wU weU w`‡q 2n
 wU evBbvwi msL¨v †jLv hvq| †hgb 3wU weU w`‡q 000(0) †_‡K 111(7) ch©šÍ 23 = 8 wU 

evBbvwi msL¨v †jLv m¤¢e| myZivs AvDUcyU jvBb¸‡jv‡K 0,1,2 …. BZ¨vw` b¤̂i w`‡j wW‡KvWv‡ii mvnv‡h¨ 

evBbvwi msL¨v‡K `kwgK msL¨vq iƒcvšÍi Kiv hvq|  

BbcyU AvDUcyU 

D0 D1 D2 D3 D4 D5 D6 D7 X Y Z 

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 

 

 D1 D5 D6 D7 D0 D2 D4 D3 

X 

Y 

Z 

w PÎ 6.8.1 : 8 †_‡K 3 jvBb Gb‡KvWvi  
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MVb t GKwU 3 †_‡K 8 (3 to 8) jvBb wW‡KvWv‡i 3 wU BbcyU †_‡K 23 = 8 wU AvDUcyU jvBb cvIqv hvq| wb‡gœ 3 

†_‡K 8 (3 to 8) jvBb wW‡KvWv‡ii mZ¨K mviwY †`Lv‡bv n‡jv- 

 

 

wPÎ 6.8.2 : 3 †_‡K 8(3 to 8) jvBb wW‡KvWvi 

X Y Z 

ZYXD0   

ZYXD1 

ZYXD2 

YZXD3 

ZYXD4   

ZYXD5 

ZXYD6   

XYZD7 

                

wW‡KvWv‡ii e¨envi: 

 wW‡KvWv‡ii mvnv‡h¨ wewfbœ †KvW‡K hvwš¿K fvlvq cÖKvk Kiv hvq| 

 BDwb‡KvW fvlvq †jLv Z_¨‡K mvaviY AvKv‡i cÖKvk Ki‡Z wW‡KvWv‡ii cÖ‡qvRb nq |  

 K‡›Uªvj BDwb‡Ui wewfbœ wb‡ ©̀k evBbvwi msL¨vq wW‡KvW Ki‡Z wW‡KvWvi mvnvh¨ K‡i|  

 

wkÿv_©xi KvR 

Gb‡KvWvi I wW‡KvWv‡ii g‡a¨ cv_©‡K¨i ZvwjKv ˆZwi Kiæb|  

 

 

mvims‡ÿc 

 

Gb‡KvWvi n‡jv Ggb GK ai‡bi B‡jUªwbK mvwK©U ev wWwRUvj eZ©bx hv Avjdv‡eU ev gvby‡li †evaMg¨ fvlv‡K 

Kw¤úDUv‡ii †evaMg¨ ev hvwš¿K fvlvq iƒcvšÍi K‡i| Ab¨w`‡K wW‡KvWvi n‡jv Ggb GK ai‡bi B‡jUªwbK 

mvwK©U ev wWwRUvj eZ©bx hv Kw¤úDUv‡i e¨eüZ fvlv‡K gvby‡li †evaMg¨ fvlvq iƒcvšÍi K‡i| 

 

 

 cv‡VvËi g~j¨vqb-6.8 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| wW‡KvWv‡ii BbcyU msL¨v 4 n‡j AvDUcyU n‡eÑ 

 K. 4 L. 8    

 M. 16 N. 32 

2| †Kvb mvwK©‡Ui mvnv‡h¨ WvUv‡K Kw¤úDUv‡ii †evaMg¨ fvlvq iƒcvšÍi Kiv hvq?    

 K. †iwR÷vi     L. KvD›Uvi    

 M. Gb‡KvWvi N. wW‡KvWvi 

BbcyU AvDUcyU 

X Y Z 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 
mZ¨K mviYx 
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cvV-6.9      wd¬c-d¬c 

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 wd¬c-d¬c wK I Zvi e¨envi ej‡Z cvi‡eb| 

 wewfbœ ai‡bi wd¬c-d¬‡ci Kvh©vewj e¨vL¨v Ki‡Z Ki‡Z cvi‡eb| 

 

gyL¨ kã wd¬c-d¬c | 

 

6.9.1   wd¬c d¬c  

wd¬c-d¬c jwRK †MBU Øviv ˆZwi GK ai‡bi †ggwi Dcv`vb hv GKwU evBbvwi weU msiÿY Ki‡Z cv‡i| 

wd¬c-d¬‡ci ỳwU ’̄vqx Ae ’̄v (0,1) Av‡Q Ges wd¬c-d¬c ỳwU ’̄vqx Ae ’̄vi †h †Kvb GKwU‡Z _vK‡Z cv‡i| aiv hvK, 

GwU cÖ_g Ae ’̄vq Av‡Q, Zvn‡j GwU cÖ_g Ae ’̄v‡ZB _vK‡e hZÿY bv G‡Z evB‡i †_‡K GKwU ZworcÖevn, (hv‡K 

e‡j wUªMvi (Trigger)) †`Iqv n‡”Q| wd¬c-d¬‡ci GKwU AvDUcyU Aci AvDUcy‡Ui wecixZ nq| A_©vr GKwU 

AvDUcyU Q n‡j Ab¨wU 

Q
 n‡e| 

wd¬c-d¬‡ci e¨envi 

1| wewfbœ †iwR÷vi ˆZwi‡Z wd¬c-d¬c e¨envi Kiv nq| 

2| wm‡Kv‡qwÝqvj mvwK©‡U †ggwi Dcv`vb wn‡m‡e wd¬c-d¬c e¨envi Kiv nq| 

3| wWwRUvj Nwo, wWwRUvj K¨v‡giv, †gvevBj †dvb BZ¨vw`‡Z wd¬c-d¬c e¨eüZ nq| 

6.9.2  wd¬c-d¬‡ci cÖKvi‡f` 

wd¬c-d¬c mvaviYZ 5 cÖKvi| h_vÑ 

1. SR wd¬c-d¬c, 

2. D wd¬c-d¬c, 

3. JK wd¬c-d¬c, 

4. T wd¬c-d¬c I  

5. gv÷vi-† ø̄f wd¬c-d¬c 

SR wd¬c-d¬c 

me‡P‡q mijZg wd¬c-d¬c n‡jv SR j¨vP ev SET-RESET ev SR wd¬c-d¬c| ỳwU b¨vÛ (NAND) †MBU A_ev bi 

†MBU (NOR) Ggbfv‡e hy³ _v‡K †h GKwUi BbcyU Ab¨wUi AvDUcy‡Ui mv‡_ mshy³ A_©vr µm KvcjW (Cross 
Coupled) fv‡e mshy³ _v‡K| b¨vÛ (NAND) ev bi (NOR) †MBU e¨envi K‡i SR j¨vP ˆZwi Kiv †h‡Z cv‡i| 

SR j¨v‡P AvDUcyU Ae ’̄v‡K 1 ev HIGH Kiv‡K †mU Ges 0 ev LOW Kiv‡K wi‡mU e‡j| 

b¨vÛ j¨vP 

b¨vÛ j¨vP (NAND Latch) ev b¨vÛ †MBU e¨envi K‡i ˆZwi wd¬c-d¬‡ci Acv‡ikb wb‡P eY©bv Kiv n‡jv- 

1| SET=RESET = 1 

 GUv ¯̂vfvweK Ae ’̄v hv wd¬c-d¬‡ci AvDUcy‡U †Kvb cÖfve †d‡j bv| G‡ÿ‡Î Q I 

Q
 G Av‡Mi Ae ’̄vB 

_vK‡e hv GB BbcyU Kvh©Ki nIqvi c~‡e© wQj| 

2| SET = 0, RESET = 1 



evsjv‡`k Dš§y³ wekŵe`¨vjq  Z_¨ I †hvMv‡hvM cÖhyw³ cÖ_g cÎ 

BDwbU Qq c„ôv 140 

wPÎ 6.9.2 : D wd¬c-d¬c 

 GUv memgq AvDUcyU‡K Q = 1 †÷‡U DbœxZ Ki‡e| GB Ae ’̄v‡K 

j¨vP ev wd¬c-d¬c‡K †mU (SET) Kiv e‡j| 

3| SET = 1 RESET = 0 

 GUv memgq AvDUcyU‡K Q = 0 Ae ’̄vq DbœxZ Ki‡e| G Ae ’̄v‡K 

wi‡mU (RESET) Kiv e‡j| 

4| SET = RESET = 0 

 GB Ae ’̄v wd¬c-d¬c‡K GKB mg‡q SET I RESET Ki‡Z Pvq d‡j 

A¯̂vfvweK djvdj n‡Z cv‡i| AvDUcy‡U GKB mg‡q Q = Q
 = 1 nq 

hw`I GUv Kvg¨ bq KviY wd¬c-d¬‡ci ỳwU AvDUcyU hv GKwU AciwUi 

wecixZ n‡e| SR wd¬c-d¬‡ci G Ae ’̄v‡K AwbwðZ (Indeterminate) 
Ae ’̄v ev Race condition ejv nq| GB Amyweavi Kvi‡Y G Ae ’̄v 

e¨envi Kiv nq bv| 

 Abyiƒcfv‡e NOR Latch ev bi †MBU e¨envi K‡i SR wd¬c-d¬c ˆZwi 

Kiv †h‡Z cv‡i| 

 wW (D A_©vr Data) wd¬c-d¬c 

 SR wd¬c-d¬‡ci mvgvb¨ cwieZ©b K‡i D wd¬c-d¬c ˆZwi Kiv n‡q‡Q| SR 

wd¬c-d¬‡ci S Ges R Gi g‡a¨ GKwU BbfvU©vi ewm‡q Ggb e¨e ’̄v Kiv n‡q‡Q 

hv‡Z S = R = 1 nIqv Am¤¢e d‡j †Kvb AwbwðZ (Indetermine) Ae ’̄v ev 

Race condition ˆZwi nq bv| 

D wd¬c-d¬‡c GKwU gvÎ BbcyU D _v‡K| GwU g~jZ GKwU K¬KW SR wd¬c-d¬c 

hvi S = D I R = D  wd¬c-d¬‡c eZ©gvb AvDUcyU c~‡e©i AvDUcy‡Ui Dci wbf©i K‡i bv| AvDUcyU I BbcyU mgvb 

e‡j D wd¬c-d¬c‡K ¯̂”Q (Transparent) ejv nq| D wd¬c-d¬c‡K D j¨vPI e‡j| 

 

D

CLK

S 

R

Q

Q

CLK 

SET

CLR 

 

D Q

Q

CLK 

SET

CLR 
 

JK wd¬c-d¬c 

JK wd¬c-d¬c SR wd¬c-d¬‡ci cwiï× iƒc| A_©vr SR wd¬c-d¬‡ci S = R = 1 Bbcy‡U AvDUcyU AwbwðZ _v‡K| GB 

Amyweav ~̀i Kiv n‡q‡Q JK wd¬c-d¬‡c| JK wd¬c-d¬‡ci Acv‡ikb wb‡P eY©bv Kiv n‡jv : 

wPÎ 6.9.3 : JK wd¬c-d¬‡ci Af¨šÍixY MVb 

J 
Q

Q
K

CLK 
J 

J Q

Q

 

 

b¨vÛ j¨v‡Pi ˆewkó¨ mviwY 

S R Q 
1 

0 

1 

0 

1 

1 

0 

0 

AcwiewZ©Z 

1 

0 

AwbwðZ 

D wd¬c-d¬‡ci ˆewkó¨ mviwY 

D CLK Q 
0 

1 
 

 

0 

1 

S 
Q

R
Q

wPÎ 6.9.1 : b¨vÛ j¨vP 
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wPÎ 6.9.4: T wd¬c-d¬c 

1| J=0, K=0 

 GUv JK wd¬c-d¬‡ci ¯̂vfvweK Ae ’̄v hv wd¬c-d¬‡ci AvDUcyU †Kvb cÖfve 

†d‡j bv| CLK †Z K¬K cvjm †`Iqv n‡jI Q G Av‡Mi Ae ’̄vB (Q0) 
_vK‡e hv GB BbcyU Kvh©Ki nIqvi c~‡e© wQj| 

2| J=0, K=1 

 GB BbcyU Ges CLK †Z K¬K cvjm †`Iqv n‡j memgq AvDUcyU‡K Q = 0 †÷‡U DbœxZ Ki‡e| A_©vr JK 

wd¬c-d¬c‡K JK wK¬qvi (CLEAR) Ki‡e| 

3| J=1, K=0 

 GB BbcyU Ges CLK †Z K¬K cvjm †`Iqv n‡j memgq AvDUcy‡U 

Q=1 Ae ’̄vq DbœxZ Ki‡e| A_©vr JK wd¬c-d¬c‡K †mU (SET) Ki‡e| 

4| J=1, K=1 

 GB BbcyU Ges CLK †Z eøK cvjm †`Iqv n‡j JK wd¬c-d¬c 

AvDUcyU †UvMj Ki‡e| A_©vr BbcyU †`Iqvi c~‡e©i AvDUcyU Q0 n‡j 

BbcyU †`Iqvi ci eZ©gvb AvDUcyU Q0  n‡e| 

K¬KW T wd¬c-d¬c 

K¬KW T wd¬c-d¬c n‡jv GK BbcyU JK wd¬c-d¬c| JK wd¬c-d¬‡c J=K=T 

(me©̀ v) K‡i T wd¬c-d¬c ˆZwi Kiv n‡q‡Q| T bvgUv G‡m‡Q Toggle kã 

†_‡K KviY T=1 n‡j Qt = Q0
 nq| 

 

T 

CLK

J 

K 

Q 

Q  

CLK 

SET

CLR 

 
T Q 

Q

CLK 

SET 

CLR 

 
 

 

wkÿv_©xi KvR 

bi †MBU e¨envi K‡i SR wd¬c-d¬‡ci Kvh©cÖYvjx wjLyb|  

 

 

mvims‡ÿc 

 

wd¬c-d¬c jwRK †MBU Øviv ˆZwi GK ai‡bi †ggwi Dcv`vb hv GKwU evBbvwi weU msiÿY Ki‡Z cv‡i| wd¬c-

d¬‡ci ỳwU ’̄vqx Ae ’̄v (0,1) Av‡Q Ges wd¬c-d¬c ỳwU ’̄vqx Ae ’̄vi †h †Kvb GKwU‡Z _vK‡Z cv‡i| wewfbœ 

†iwR÷vi ˆZwi‡Z wWwRUvj Nwo, wWwRUvj K¨v‡giv, †gvevBj †dvb BZ¨vw`‡Z wd¬c-d¬c e¨eüZ nq| 

 

 cv‡VvËi g~j¨vqb-6.9 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| JK wd¬c-d¬‡c J=0, K=1 AvDUcyU KZ? 

 K) 0 L) 1 
 M) Q0 N) ‡KvbUvB bq 
2| D wd¬c-d¬‡c BbcyU KqwU? 

 K) 4 L) 3  
 M) 2 N) 1 

J K CLK Q 
0 

0 

1 

1 

0 

1 

0 

1 

 

 

 

 

Q0 (AcwiewZ©Z) 

1 

0 

Q0 (†UvMj) 

T wd¬c-d¬‡ci ˆewkó¨ mviwY 

T Qt 
0 Q0 
1 Q 0 

J Q

Q

CLK 

SET

CLR 
K
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cvV-6.10  †iwR÷vi  

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 †iwR÷vi wK I Gi e¨envi ej‡Z cvi‡eb|  

 wewfbœ ai‡bi †iwR÷vi Gi Kvh©vejx, wPÎ Dc ’̄vcb Ki‡Z cvi‡eb| 

 

gyL¨ kã †iwR÷vi | 

 

6.8.2 †iwR÷vi  

†iwR÷vi n‡jv wd¬c d¬‡ci mgš‡̂q MwVZ wWwRUvj eZ©bx| †iwR÷v‡ii cÖwZwU wd¬c-d¬c GK weU (Bit) 
Z_¨ msiÿY Ki‡Z cv‡i| GKwU n-bit †iwR÷v‡i n msL¨K wd¬c-d¬c _v‡K hv evBbvwi n-bit Z_¨ msiÿY Ki‡Z 

cv‡i| wd¬c-d¬c QvovI †iwR÷v‡i Kw¤̂‡bkbvj (Combinational) †MBU _vK‡Z cv‡i hv †Kvb WvUv cÖ‡mwms‡qi 

KvR Ki‡Z cv‡i| ‡iwR÷v‡i WvUvi ’̄vbvšÍi wZbfv‡e n‡Z cv‡i| h_vÑ  

1| c¨vivjvj ’̄vbvšÍi 

2| wmwiqvj ’̄vbvšÍi I 

3| wgkªfv‡e ’̄vbvšÍi| 

hw` GKwU †iwR÷v‡ii me weU GKm‡½ GKB K¬K cvj‡m Ab¨ †iwR÷v‡i ¯’vbvšÍwiZ nq ZLb Zv‡K c¨vivjvj 

UªvÝdvi mgvšÍivj ’̄vbvšÍi e‡j| wKš‘ cÖwZ K¬K cvj‡m GK weU wn‡m‡e WvUv ’̄vbvšÍwiZ n‡j Zv‡K wmwiqvj 

UªvÝdvi ev wmwiqvj ’̄vbvšÍi e‡j| WvUvi ’̄vbvšÍi Dfqfv‡eB hLb nq ZLb Zv‡K wgkªfv‡e UªvÝdvi e‡j| 

c¨vivjvj UªvÝdv‡i mgq Kg jv‡M e‡j †ewkifvM Kw¤úDUv‡i c¨vivjvj UªvÝdvi e¨envi Kiv nq| 

†iwR÷v‡ii e¨envi 

1| †iwR÷v‡i †cÖvMÖvgvi †Kvb wKQz Rgv ivL‡Z cv‡i bv, GKgvÎ CPU-B MYbvi cÖ‡qvR‡b †iwR÷v‡i †Kvb wKQz 

mwÂZ ivL‡Z cv‡i| 

2| †iwR÷vi cÖavb †ggwii AšÍM©Z bv n‡jI Gi MVb cÖavb †ggwii Abyiƒc n‡Z cv‡i| K¨vk †ggwi wn‡m‡e 

†iwR÷vi eûj e¨eüZ nq| 

3| ZvQvov K¨vjKz‡jUi Ges Nwo‡ZI †iwR÷v‡ii e¨envi †`Lv hvq| 

†iwR÷v‡ii cÖKvi‡f` 

MVb Abymv‡i †iwR÷vi wewfbœ cÖKvi n‡Z cv‡i| h_vÑ 

1| c¨vivjvj †jvW †iwR÷vi I 

2| wkd&U †iwR÷vi| 

Avevi Kv‡Ri cÖK…wZ‡f‡` †iwR÷vi wewfbœ cÖKvi n‡Z cv‡i| h_vÑ 

1| A¨vKzgy‡jUi (Accumulator) 
2| mvaviY e¨env‡ii †iwR÷vi 

3| we‡kl e¨env‡ii †iwR÷vi BZ¨vw`| 

†iwR÷v‡ii MVb 

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 MwVZ nq Ges K¬K cvjm& Øviv cwiPvwjZ| wb‡¤œ GKwU 4 weU †iwR÷v‡ii MVb †`Lv‡bv nj hv 4 wU  D 
UvBc wd¬c-d¬c Øviv MwVZ|  
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GB †iwR÷viwU 4 we‡Ui evBbvwi msL¨v aviY I msiÿY Ki‡Z cv‡i| G‡K evdvi †iwR÷viI ejv nq| K¬K cvjm& 

hLb Kgb K¬K Bbcy‡U †`qv nq ZLb †iwR÷v‡ii I0, I1, I2 I I3 Bbcy‡Ui WvUv †iwR÷v‡i ’̄vbvšÍwiZ nq| GB 4 

weU †iwR÷v‡ii AvDUcyU A0, A1, A2 I A3 n‡Z †h †Kvb mgq WvUv MÖnY Kiv hvq| Z‡e hLb wd¬c-d¬‡ci 

CLEAR Gi BbcyU 0 †`qv nq ZLb GB 4 weU †iwR÷v‡ii WvUv wi‡mU (Reset) nq| Avi mvaviY Acv‡ik‡bi 

mgq CLEAR G Õ1Õ cvjm& w`‡q ivL‡Z nq| †iwR÷v‡ii Z_¨ AcwiewZ©Z ivL‡Z n‡j mvwK©‡Ui K¬K cvjm& Ad 

ivL‡Z nq|  

 

wkd&U †iwR÷vi 

†h †iwR÷vi evBbvwi WvUv‡K Wvbw`K ev evg w`‡K ev Dfq w`‡K miv‡Z cv‡i Zv‡K wkd&U †iwR÷vi e‡j| wkd&U 

†iwR÷v‡i GK¸”Q wd¬c-d¬c †PBb AvKv‡i GKwUi mv‡_ AciwU hy³ _v‡K hv‡Z GKwU wd¬c-d¬‡ci AvDUcyU 

cieZ©x wdí-d¬‡ci Bbcy‡Ui mv‡_ mshy³ _v‡K| mKj wd¬c-d¬‡c GKwU Kgb K¬K cvjm& cvq hv GKwU †÷R †_‡K 

Aci †÷‡R wkd&U m~Pbv K‡i| GKwU mijZg wkd&U †iwR÷v‡ii wPÎ wb‡P †`Iqv n‡jv †hLv‡b ïaygvÎ D UvBc 

wd¬c-d¬c e¨envi Kiv n‡q‡Q Ges GKwU wd¬c-d¬‡ci AvDUcyU cieZ©x wd¬c-d¬‡ci Bbcy‡Ui mv‡_ mshy³| mKj 

wd¬c-d¬‡c GKwU Kgb K¬K cvjm& †`Iqv nq| GK GKwU cvj‡m GK GKwU weU miv‡bv nq| 

 

wPÎ 6.10.2 : D wd¬c-d¬c e¨envi K‡i GKwU 4 weU wkd&U †jdU 

†iwR÷vi

Serial Input Serial Output 

CLK 

D Q 

Q

SET

CLR 

D Q 

Q

SET

CLR 

D Q 

Q

SET

CLR 

D Q 

Q

SET

CLR 

 

wkd&U †iwR÷vi K‡qK ai‡bi nq| h_vÑ wkd&U †jdU, wkd&U ivBU Ges K‡›UªvjW wkd&U| K‡›UªvjW wkd&U 

†iwR÷vi Avevi ỳÕai‡bi n‡Z cv‡i| h_v- wmwiqvj †jvwWs I c¨vivjvj †jvwWs| 

 

 

wkÿv_©xi KvR 

†iwR÷v‡ii cÖ‡qvRbxqZvi Dci Avcbvi gZvgZ Zz‡j aiæb| 

 

 

A0 

 

    

 

A1 

Q D SET 

Q 

I1 

 

    

 

A2 

Q D SET 

Q 

I2 

 

    

 

A3 

Q D Set 

Q 

I3 

 

    

 

Q D SET 

Q 

I0 

CLK 
CLEAR 

wPÎ 6.10.1 : 4 weU †iwR÷vi
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mvims‡ÿc 

 

wd¬c d¬‡ci mgš‡̂q MwVZ GK ai‡bi wWwRUvj eZ©bx n‡jv †iwR÷vi | †iwR÷v‡ii cÖwZwU wd¬c-d¬c GK weU 

(Bit) Z_¨ A ’̄vqxfv‡e msiÿY Ki‡Z cv‡i| GKwU n-bit †iwR÷v‡i n msL¨K wd¬c-d¬c _v‡K hv evBbvwi n-bit 
Z_¨ msiÿY Ki‡Z cv‡i| K¨vk †ggwi wn‡m‡e †iwR÷vi ‡ewk e¨eüZ nq| ZvQvov K¨vjKz‡jUi Ges Nwo‡ZI 

†iwR÷v‡ii e¨envi †`Lv hvq| 

 

 

 

 cv‡VvËi g~j¨vqb-6.10 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| wkd&U †iwR÷vi †KvbwU? 

 K) wkd&U †jdU L) K‡›UªvjW wkd&U 

 M) wkd&U ivBU N) me¸‡jvB 

2|  Resister e¨envi Kiv hvq- 

i. 0, 1 †÷vi Ki‡Z        

ii. 0 I 1 †hvM Ki‡Z       

 iii. Data Shift Ki‡Z  

 wb‡Pi †KvbwU mwVK ? 

 K.i I ii    L.i I iii        
 M.ii I iii   N.i, ii I iii 
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cvV-6.11      KvD›Uvi  

 

 D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

 KvD›Uvi Gi Kvh©vejx Dc ’̄vcb Ki‡Z cvi‡eb| 

 KvD›Uvi Gi e¨envi m¤ú‡K© ej‡Z cvi‡eb| 

 KvD›Uvi Gi cÖKvi‡f` Rvb‡Z cvi‡eb| 

 

gyL¨ kã KvD›Uvi| 

 

6.11.1   KvD›Uvi  

KvD›Uvi n‡jv Ggb GKwU wmKz‡qwÝqvj mvwK©U hv Gi g‡a¨ cÖ̀ vbK…Z BbcyU cvj‡mi msL¨v ¸Y‡Z cv‡i| 

KvD›Uv‡ii BbcyU cvjm& (hv‡K KvD›U cvjm&I e‡j) K¬K cvjm& ev Ab¨ †Kvb cvjm& n‡Z cv‡i| KvD›U wbw ©̀ó mgq 

cici Avm‡Z cv‡i ev AwbqwgZfv‡eI Avm‡Z cv‡i| KvD›Uvi wewfbœ wmKz‡qÝ (Sequence) ev µg AbymiY Ki‡Z 

cv‡i Z‡e me‡P‡q mij I mnR wmKz‡qÝ n‡jv evBbvwi wmKz‡qÝ| †h KvD›Uvi evBbvwi wmKz‡qÝ AbymiY K‡i 

Zv‡K evBbvwi KvD›Uvi e‡jb| GKwU n weU evBbvwi KvD›Uvi n‡jv n wU wd¬c-d¬c Ges mswkøó †MBU hv evBbvwi n 

weU A_©vr 0 †_‡K 2n -1 ch©šÍ MYbvi wmKz‡qÝ‡K AbymiY Ki‡Z cv‡i| 

KvD›Uvi me©vwaK hZwU msL¨v ¸Y‡Z cv‡i Zv‡K Zvi gwWDjvm (Modulus) ev †gvW bv¤̂vi e‡j| †Kvb KvD›Uv‡i n 

wU wd¬c-d¬c _vK‡j Zvi gwWDjvm 2n
| †Kvb KvD›Uv‡ii wd¬c-d¬‡ci msL¨v e„w× K‡i †gvW bv¤̂vi ev gwWDjvm e„w× 

Kiv hvq| 

KvD›Uv‡ii e¨envi 

wWwRUvj B‡j±ªwb‡· KvD›Uv‡ii e¨vcK e¨envi jÿ¨ Kiv hvq| †hgbÑ 

1| K¬K cvj‡mi msL¨v MYbvi Kv‡R 

2| UvBwgs wmMbvj cÖ̀ v‡bi Kv‡R 

3| wWwRUvj Nwo‡Z 

4| wWwRUvj Kw¤úDUv‡i 

5| A¨vbvjM wmMbvj‡K wWwRUvj wmMbv‡j iƒcvšÍi Kivi Kv‡R e¨envi Kiv; BZ¨vw`| 

6.11.2  KvD›Uv‡ii cÖKvi‡f` 

wWwRUvj B‡j±ªwb‡· wewfbœ ai‡bi KvD›Uvi e¨envi Kiv nq| †hgbÑ 

1| wmb‡µvbvm KvD›Uvi (Synchronous counter)- G ai‡bi KvD›Uv‡i GKwU gvÎ K¬K cvjm w`‡q me wd¬c-

d¬‡ci Ae ’̄vi cwieZ©b NUvq| †hgb- wis KvD›Uvi, gW-10 KvD›Uvi BZ¨vw` n‡jv wmb‡µvbvm KvD›Uvi| 

2| A¨vwmb‡µvbvm KvD›Uvi (Asynchronous counter)-G ai‡bi KvD›Uv‡i GKwU wd¬c-d¬‡ci AvDUcyU Ab¨ wd¬c-

d¬‡ci K¬K cvjm wn‡m‡e KvR K‡i|  †hgbÑwicj KvD›Uvi|  

wicj KvD›Uvi Avevi ỳÕai‡bi| h_vÑwicj Avc KvD›Uvi I wicj WvDb KvD›Uvi| 

6.11.3   KvD›Uv‡ii MVb (wicj KvD›Uvi) 

wicj KvD›Uvi n‡jv A¨vwmb‡µvbvm evBbvwi KvD›Uvi| wicj KvD›Uv‡i GKwU wd¬c-d¬‡ci Ae ’̄vi cwieZ©‡bi mv‡_ 

Aci wd¬c-d¬c‡K cÖfvweZ K‡i| 
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evBbvwi msL¨v wKfv‡e KvD›Uvi KvD›U K‡i Zv wb‡¤œ †`Lv‡bv n‡q‡Q| jÿ¨ Kivi welq n‡”Q wj÷ wmMwbwd‡K›U 

weUwU (LSB) cÖwZevi †UvMj Ki‡Q| wØZxq ’̄v‡bi AsKwU cÖwZ ỳBevi ci ci †UvMj Ki‡Q Ges Z…Zxq ’̄v‡bi 

AsKwU cÖwZ Pvievi ci ci †UvMj Ki‡Q| 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

0, 0, 0, 0, 1, 1, 1, 1 
BZ¨vẁ  cÖwZ Pvievi 

ci ci †UvMj Ki‡Q| 

0, 0, 1, 1, 0, 0, 1, 1 
BZ¨vw` cÖwZ `yBevi ci 

ci †UvMj Ki‡Q| 

0, 1, 0, 1, 0, 1, 0, 1 
BZ¨vw` cÖwZevi ci ci 

†UvMj (Toggle)Ki‡Q| 

wPÎ  6.11.1 : KvD›Uvi 

 

 

wicj KvD›Uvi †UvMj wd¬c-d¬c Øviv ˆZwi Kiv hvq hv memgq †UvMj †gv‡W KvR Ki‡e| T UvBc wd¬c-d¬c GKwU 

†UvMj wd¬c-d¬c| 

 

wPÎ 6.11.2 : 3 weU wicj KvD›Uvi 

MSB 

T2 

CLK 

FF2 

Q2 
1 T1 

CLK 

Q1 
1 T0 

CLK 

Q0 
1 

LSB 

Clock To next stage

FF1 FF0 

 

Kvh©cÖYvjx t  

1. FF0 †Z wmMbvj w`‡j †UvMj Ki‡e A_©vr cÖwZevi 0 †_‡K 1 ev 1 †_‡K 0 n‡e| 

2. Q0 †K FF1 Gi K¬K cvjm& wn‡m‡e w`‡j FF1 KvR Ki‡e| hLb Q0 = 1 nq ZLb FF2 †UvMj Ki‡e A_©vr 

cÖwZ 2 evi ci ci †UvMj Ki‡e| 

3. Abyiƒc Q1 †K FF2 Gi K¬K cv&jm wn‡m‡e hy³ Ki‡j, Q1 = 1 n‡j FF2 †UvMj Ki‡e| myZivs FF2 cÖwZ 

Pvi evi AšÍi †UvMj Ki‡e| Gfv‡e wicj KvD›Uvi KvR K‡i| 

 

wkÿv_©xi KvR 

A¨vwmb‡µvbvm I wmb‡µvbvm KvD›Uv‡ii g‡a¨ cv_©‡K¨i ZvwjKv ˆZwi Kiæb|  

 

 

 

mvims‡ÿc 

 

KvD›Uvi n‡jv Ggb GKwU wmKz‡qwÝqvj mvwK©U hv Gi g‡a¨ cÖ̀ vbK…Z BbcyU cvj‡mi msL¨v ¸Y‡Z cv‡i| GKwU 

n weU evBbvwi KvD›Uvi n wU wd¬c-d¬c Ges mswkøó †MBU wb‡q MwVZ hv evBbvwi n weU A_©vr 0 †_‡K 2n -1 ch©šÍ 

MYbvi wmKz‡qÝ‡K AbymiY Ki‡Z cv‡i| wWwRUvj Kw¤úDUv‡i, wWwRUvj Nwo‡Z, UvBwgs wmMbvj cÖ̀ v‡b BZ¨vw` 

Kv‡R KvD›Uvi e¨eüZ n‡q _v‡K| 
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 cv‡VvËi g~j¨vqb-6.11 
mwVK DË‡ii cv‡k wUK () wPý w`b 

1| KvD›Uvi me©vwaK hZwU msL¨v ¸Y‡Z cv‡i Zv‡K wK e‡j? 

 K) †gvW bv¤̂vi L)  KvD›Uvi bv¤̂vi 

 M) wd¬c-d¬c N) me¸‡jv 

2| wWwRUvj B‡j±ªwb‡· KvD›Uvi KZ ai‡bi? 

 K) 2 L) 3 

 M) 4 N) 5 

 

 cv‡VvËi g~j¨vqb- BDwbU 6 

K.   Ávb `ÿZv Í̄i  

1| jwRK †MBU Kx? 

2| GWvi Kx? 

3| wd¬c d¬c Kx ? 

4| KvD›Uvi Kx ? 

L.   Abyaveb `ÿZv Í̄i 

1|  1+1 = 1 e¨vL¨v Kiæb| 

2|  ÒmZ¨K mviwY e¨envi K‡i jwRK eZ©bx AuvKv m¤¢eÓ - e¨vL¨v Kiæb| 

3|  hvwš¿K fvlv‡K gvby‡li fvlvq †evSv‡bvi Dc‡hvMx jwRK mvwK©UwU e¨vL¨v Kiæb| 

 

 
P~ovšÍ g~j¨vqb 

eûwbe©vPbx cÖkœ 

K. mvaviY eûwbe©vPbx cÖkœ 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1| eywjqvb †hvM Ô+Õ Øviv †Kvb Acv‡iUi‡K eySvq? 

 K. ÔA_evÕ Acv‡iUi L. ÔGesÕ Acv‡iUi 

 M. ÔbvÕ Acv‡iUi N. ÔwKš‘Õ Acv‡iUi 

2| wb‡Pi †KvbwU ‘OR’ †MB‡Ui cÖwZK? 

 K. 

 

 L. 

 

 

 M. 

 

 N. 

 

 

3| †Kvb †MBU Gi gva¨‡g mKj †gŠwjK †MB‡Ui KvR Kiv hvq? 

 K. AND Gate L. OR Gate 

 M. NAND Gate N. NOT Gate 
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4| OR †MBU I NOT †MB‡Ui mgwšẐ †MBU‡K Kx e‡j? 

 K. XOR †MBU L. XNOR †MBU 

 M. NAND †MBU N. NOR †MBU 

L. eûcw` mgvwßm~PK eûwbe©vPbx cÖkœ 

1| NAND †MBU MwVZ nq- 

 i. AND -‡MBU Øviv 

 ii. OR- †MBU Øviv 

 iii. NOT - †MBU Øviv 

 wb‡Pi †KvbwU mwVK? 

 K. i I ii L. i I iii 
 M. ii I iii N. i, ii I iii 

2| wWwRUvj wm‡÷‡g †gŠwjK jwRK †MBU wn‡m‡e e¨envi Kiv nq- 

 i. AND †MBU 

 ii. OR †MBU 

 iii. NOR †MBU 

 wb‡Pi †KvbwU mwVK? 

 K. i L. i I ii 
 M. ii I iii N. i, ii I iii 

M. Awfbœ Z_¨wfwËK eûwbe©vPwb cÖkœ 

wb‡Pi DÏxc‡Ki Av‡jv‡K 1 I 2 b¤̂i cÖ‡kœi DËi w`b: 
jwRK †MBU msµvšÍ Av‡jvPbv †k‡l wk¶K †ev‡W© wjL‡jb- E F + EF + EG  

1|  DÏxc‡Ki mgxKiYwUi djvdj KZ? 

 K. EF               L. E         

 M. F                 N. G   

2|  DÏxc‡Ki mgxKi‡Yi djvd‡ji mv‡_ H †hvM K‡i NOT Gi wfZi w`‡q cwiPvwjZ Kiv n‡j ˆZwi n‡e - 

 i.†hŠwMK †MBU      ii.bi †MBU       iii.mve©Rbxb †MBU  

 wb‡Pi †KvbwU mwVK ? 

 K.i I ii        L.i I iii        
 M.ii I iii        N.i, ii I iii 

m„Rbkxj cÖkœ 

1| AvwZK mv‡ne Zvi kqb K‡¶ d¨vb Pvjv‡bvi Rb¨ †eW myBP e¨envi K‡ib| VvÛv Abyf~Z nIqvq wZwb †eW 

myBPwU Ad Ki‡jb| d‡j d¨vbwU eÜ n‡q †Mj| d¨v‡bi GKwU myBP †Lvjv _vKv m‡Ë¡I d¨vbwU eÜ n‡q hvIqvq 

wZwb wPšÍv Ki‡jb GwU wKfv‡e m¤¢e?  

K. Gb‡KvWvi Kx?   1 

L. OR †MB‡Ui Zzjbvq XOR †MU Gi myweavÑ e¨vL¨v Kiæb|   2 

M. DÏxc‡Ki mvwK©UwU AsKb K‡i d¨vb eÜ nIqvi KviY e¨vL¨v Kiæb|   3 

N. DÏxc‡Ki mvwK©UwU wK cwieZ©b Ki‡j GKwU myBP eÜ Ki‡jI d¨vbwU eÜ n‡e bv? e¨vL¨v Kiæb| 4 
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2| wb‡Pi wPÎwU jÿ¨ Kiæb Ges cÖkœ̧ ‡jvi DËi w`b :      

  

 

 

K.  KvD›Uvi Kx ?           1 

L.  eywjqvb G¨vj‡Reiv I mvaviY A¨vj‡Reiv GK bq- e¨vL¨v Kiæb|     2 

M.  wPÎ-1 Gi mZ¨K mviwY ˆZwi Kiæb|         3 

N.   wPÎ-1 I wPÎ-2 jwRK †MB‡Ui mvnv‡h¨ ‡Kvb GWvi ˆZwi Kiv hvq Zv wPÎmn e¨vL¨v Kiæb|  4 

3| wb‡Pi DÏxcKwU jÿ¨ Kiæb Ges cÖkœ̧ ‡jvi DËi w`b: 

CBBAF                  
K. BCD Kx?            1 

L. 1+1 = 1 e¨vL¨v Kiæb|          2 

M. DÏxc‡Ki dvskbwUi Av‡jv‡K mZ¨K mviYx ˆZwi Kiæb|       3 

N. DÏxc‡Ki dvskbwU wK ïay NAND †MB‡Ui mvnv‡h¨ ev Í̄evqb Kiv m¤¢e? we‡kølY Kiæb|   4 

 

 DËigvjv :  

cvV - 6.1 1 N 2 N   

 

  

cvV - 6.2 1 K 2 N 

   

  

cvV - 6.3 1 K 2 K 

   

  

cvV - 6.4 1 M 2 K 

   

  

cvV - 6.5 1 K 2 L 

   

  

cvV - 6.6 1 M 2 M 

   

  

cvV - 6.7 1 K 2 K  

  

  

cvV - 6.8 1 M 2 M 

   

  

cvV - 6.9 1 K 2 N 

   

  

 cvV - 6.10 1 N 2 L 

   

  

 cvV - 6.11 1 K 2 K 

   

  

P~ovšÍ g~j¨vqb 

eûwbe©vPbx cÖkœ 

K. mvaviY eûwbe©vPbx cÖkœ 

1 K 2 L 3 M 4 N           

L. eûcw` mgvwßm~PK eûwbe©vPbx cÖkœ 

1 L 2 L      

 

 M. Awfbœ eûwbe©vPbx cÖkœ 

  1    L     2    N 

Y A  
B 

A 
B  

  wPÎ:1 
wPÎ : 2 

X 


