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                    bdkÃ 8 

                   rdZ ifjiFk   
                                                    

                                 

bdkbZ dh :ijs[kk                              
8.1 ifjp; 

mís'; 

8.2 cwyh; chtxf.kr 

cwyh; chtxf.kr ds dk;ns vkSj vfHkx`ghr 

cwyh; fu;e vkSj çes; 

ewyHkwr xq.kuQy] feuVeZ vkSj eSDlVeZ 

8.3 rdZ ifjiFk ä dk ljyhdj.k   

          cwyh; lehdj.k ä ds ljyhdj.k ds fu;e  

cwyh; O;atd ls lR;eku lkj.kh çkIr djuk           

           

 

v/;;u funsZf'kdk          

 

bl bdkÃ esa vki ,sls rdZ ifjiFkksa ds ckjs esa i<+saxs tks mu ifjiFkksa ls vfèkd tfVy gSa ftuds ckjs esa vkius 

bdkÃ 7 esa i<+k gSA vki cwyh; chtxf.kr Hkh lh[ksaxs ftlls vki bu ifjiFkksa dk ljyhdj.k dj ldsaxsA 

blds fy, vH;kl dh vko';drk gksxhA vki ;g Hkh lh[ksaxs fd fdlh lR;eku lkj.kh dks fdl çdkj rqY; 

rdZ ifjiFk esa :ikarfjr fd;k tkrk gSA gekjh vkidks ;g lykg gS fd bl bdkÃ dks vki ,d vH;kl 

iqfLrdk dh rjg ekusa vkSj vyx dkxt ij gj pj.k dks Lo;a djsaA lHkh gy fd, gq, mnkgj.k] lHkh c¨èk 

ç'u rFkk bdkÃ ds var esa fn, x, ç'u Lo;a gy djsa rkfd bl bdkÃ dh voèkkj.kk,a vki vPNh rjg lh[k 

ldsaA  

 

“foKku ds ç'uksa esa gtkjksa dh lÙkk esa fdlh ,d O;fä ds fouez rdZ 

ds cjkcj ;ksX;rk ugÈ gksrhA”    

 

 

  xSyhfy;ks 

8.4 lR;eku lkj.kh dk rqY; rdZ ifjiFk esa :ikarj.k 

xq.kuQy ds ;ksxQy dh fof/k  

dkjukQ+ ekufp=  
8.5 lkjka'k 

8.6 var esa dqN iz'u  

8.7 gy vkSj mÙkj  

 

rdZ ifjiFkksa ds dÃ vuqç;ksx gksrs gSaA vDlj 

gesa Åij fn[kk, x, ifjiFk dh rjg tfVy rdZ 

ifjiFkksa dk ljyhdj.k djuk gksrk gSA bl 

bdkÃ esa vki lh[ksaxs fd cwyh; chtxf.kr dk 

mi;ksx djds ,sls rdZ ifjiFkksa dk fdl çdkj 

ljyhdj.k fd;k tkrk gSA 
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 8.1   ifjp; 

bdkbZ 7 esa vkius AND, OR vkSj NOT rdZ xsV ä vkSj muds la;kstuksa NAND,                  

NOR, XOR vkSj XNOR xsV ä ds ckjs esa i<+k gSA ;s xsV vf/kdka'k vadh; ifjiFkksa                  

ds vk/kkjHkwr [kaM g¨rs gSaA vke rkSj ij vadh; bysDVªkWfudh esa rdZ xsV ä dk vfèkd 

la[;k esa mi;ksx gksrk gSA fdlh vuqç;ksx ds fy, vadh; ifjiFk fMt+kbu djrs                   

gq, rdZ xsVksa dh la[;k U;wure j[kuk egRoiw.kZ gksrk gS rkfd 'kfä dh [kir vkSj 

ifjiFk dh tfVyrk de jgsaA cwyh; chtxf.kr ¼Boolean algebra, t¨ f}-vk/kkjh 

la[;kvksa dk chtxf.kr gS½ ds ek/;e ls ge tfVy rdZ ifjiFkksa dk ljyhdj.k dj 

ldrs gSa] mUgsa çrhdkRed :i ls O;Dr dj ldrs gSa vkSj mudk dq'kyrkiwoZd 

mi;ksx dj ldrs gSaA 

vr%] ge igys Hkkx 8.2 esa cwyh; chtxf.kr le>k,axsA fQj Hkkx 8.3 esa ge cwyh; 

chtxf.kr dk mi;ksx dj rdZ ifjiFkksa dk ljyhdj.k djsaxsA vki blds fy, 

vko';d fof/k;ka lh[ksaxsA var esa Hkkx 8.4 esa ge xq.kuQyksa ds ;ksxQy dh fof/k       

vkSj dkjukQ+ ekufp= fof/k }kjk fdlh nh gqÃ lR;eku lkj.kh dk rqY; rdZ                  

ifjiFk esa :ikarj.k le>k,axsA 

vxyh bdkbZ esa vki f}-vk/kkjh la[;kvksa ds tksM+ vkSj O;odyu ds fy, rdZ 

ifjiFkksa ds vuqç;ksx lh[ksaxsA ;gh leLr dEI;wVjksa esa vadxf.krh; lafØ;kvksa            

dk vkèkkj gSA   

mÌs'; 

bl bdkbZ dks i<+us ds ckn vki %  

❖ cwyh; chtxf.kr ds dk;ns ykxw djds fdlh fn, gq, rdZ ifjiFk vkSj                    

mldh lR;eku lkj.kh ds fy, cwyh; lehdj.k fy[k ldsaxs(  

❖ cwyh; çes; fy[k ldsaxs vkSj mUgsa ykxw djds cwyh; lehdj.k ä vkSj rdZ 

ifjiFkksa dk ljyhdj.k dj ldsaxs(  

❖ fn, gq, cwyh; O;atd ls lR;eku lkj.kh çkIr dj ldsaxs( vkSj 

❖ nh gqÃ lR;eku lkj.kh ds rqY; rdZ ifjiFk çkIr dj ldsaxsA      

8.2   cwyh; chtxf.kr  

bl Hkkx esa vki cwyh; chtxf.kr ds ckjs esa i<+saxs ftlls ,d ,slh fof/k miyC/k 

gksrh gS] ftls ykxw djds tfVy vadh; ifjiFk dks ljy ifjiFk esa cnyk tk      

ldrk gSA cwyh; chtxf.kr dk vkfo"dkj 1854 esa xf.krK t‚tZ cwy us fd;k FkkA 

;g chtxf.kr dh og 'kk[kk gS ftlesa pj jkf'k;ksa ds dsoy n¨ eku gksrs gSa % lgh 

vkSj x+yr ftUgsa Øe'k% çrhdksa 1 vkSj 0 ls fn[kk;k tkrk gSA vki bl Hkkx dks 

i<+rs gq, le> ik,axs fd cwyh; chtxf.kr D;ksa vadh; ifjiFkksa vkSj muds fo'ys"k.k 

dk vkèkkj gSA vkb,] igys ge cwyh; chtxf.kr ds dk;n ä vkSj vfHkx`ghr ä ds     

dFku nsaA  
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8.2.1   cwyh; chtxf.kr ds dk;ns vkSj vfHkx`ghr  

bdkbZ 7 esa vkius fofHkUu rdZ xsV ä vkSj muds fuos'k-fuxZe laca/kksa ds ckjs esa i<+k gSA 

ogka Hkh fcuk uke fy, ge cwyh; chtxf.kr dk mi;ksx dj jgs FksA vkb,] vc ge 

cwyh; chtxf.kr ds dk;n ä vkSipkfjd dFku nsaA                                                    

1. cwyh; chtxf.kr esa pj jkf'k;ksa ds dsoy n¨ eku gks ldrs gSa % 0 ;k 1A 

2. ¼NOT xsV ds laxr½ 'kkfCnd lehdj.k Y = NOT A dk cwyh; lehdj.k gksrk  

gS % 

 Y A=  (8.1)  

A ds Åij dk ckj lafØ;k NOT A dk çrhd gS vkSj lehdj.k (8.1) dks bl 

rjg i<+k tkrk gS % “Y NOT A ds cjkcj gS” ;k “Y A dk iwjd gS”A vr%]  

 ;fn A, 0 gS, rc 0 1Y A= = =  vkSj  

 ;fn A 1 gS,  rc 1 0Y A= = =  

3. 'kkfCnd lehdj.k Y = A OR B dk cwyh; lehdj.k gksrk gS % 

  Y A B= +  (8.2) 

 ftls bl rjg i<+k tkrk gS % “Y A OR B ds cjkcj gS”A è;ku nsa fd ;g OR 

xsV dk fuos'k-fuxZe laca/k fy[kus dk ekud rjhdk gSA vr%] cwyh; chtxf.kr 

esa çrhd + lafØ;k OR dk |¨rd gS ¼gkf'k, ij nh x;h fVfIi.kh i<+sa½A vr%] 

;fn 

  A 0 gS vkSj  B 0 gS, rc 0 0 0Y = + =   

  A 0 gS vkSj  B 1 gS, rc 0 1 1Y = + =  

  A 1 gS vkSj  B 0 gS, rc 1 0 1Y = + =  

  A 1 gS vkSj B 1 gS, rc 1 1 1Y = + =  

4. 'kkfCnd lehdj.k Y = A AND B dk cwyh; lehdj.k gksrk gS % 

 .Y A B=     ;k     Y AB=  (8.3) 

 ftls bl rjg i<+k tkrk gS % “Y A AND B ds cjkcj gS”A è;ku nsa fd  

lehdj.k (8.3) AND xsV dk fuos'k-fuxZe laca/k fy[kus dk ekud rjhdk gSA 

vr%] cwyh; chtxf.kr esa pjksa ds chp çrhd .  ;k fdlh çrhd dk ugÈ gksuk 

AND lafØ;k dk |¨rd gSA vr%] ;fn 

  A 0 gS vkSj  B 0 gS, rc 0 . 0 0Y = =   

  A 0 gS vkSj  B 1 gS, rc 0 . 1 0Y = =  

 A 1 gS vkSj  B 0 gS, rc 1. 0 0Y = =  

  A 1 gS vkSj B 1 gS, rc 1. 1 1Y = =  

vkidks cwyh; chtxf.kr esa 

;ksx vkSj xq.kk ds çrhdksa ds 

mi;ksx ls Hkzfer ugÈ g¨uk 

pkfg,A tgka n'keyo i)fr 

esa çrhd +  vkSj . ;ksx vkSj 

xq.kk ds çrhd gSa] cwyh; 

chtxf.kr ;k rdZ ifjiFkksa ij 

ppkZ esa ;s çrhd OR vkSj 

AND lafØ;kvksa ds fy, ç;qä 

gksrs gSa tks lehdj.kksa (8.2 

vkSj  8.3) }kjk ifjHkkf"kr gksrh 

gSaA     
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 vc ge cwyh; chtxf.kr ds bu dk;nksa dk mi;ksx djds rdZ ifjiFkksa ds fy, 

lehdj.k fy[k ldrs gSaA ysfdu vkxs i<+us ls igys ge pkgsaxs fd vki      

fuEufyf[kr ladsru i)fr dks lh[k ysa ftldk ge vc mi;ksx djsaxsA  

ladsru i)fr  

ge fdlh lafØ;k esa vkus okys fcVksa dks frjNs v{kjksa ls n'kkZ,axsA mnkgj.k ds fy,] 

;fn gesa rhu fcVksa ij OR ;k AND lafØ;k,a djuh gSa rks ge bl rjg ls frjNs 

v{kjksa dk mi;ksx esa djsaxs % 

 Y = A + B + C 

;k  Y = A . B . C 

ysfdu ;fn gesa fcVksa dk mi;ksx djds dksÃ 'kCn fy[kuk gS rks ge frjNs v{kjksa    

dk mi;ksx ugÈ djrsA mnkgj.k ds fy,]  ge  

 4 fcVksa okys 'kCn dks ABCD fy[krs gSa  

vr%] ;fn A 1 gS, B 1 gS, C 0 gS vkSj D 0 gS, rc ABCD bu 4 fcVksa ij AND lafØ;k 

dk |¨rd gS vkSj fuEufyf[kr ds cjkcj gS %   

 A. B. C. D = 1.1. 0.0 = 0 

ysfdu ABCD 4 fcVksa okys 'kCn dk |¨rd gSA mijksä ekuksa ds fy, ;g gS %  

1100A 

vkb,] ge AND, OR vkSj NOT xsVksa ds cwyh; O;atd¨a d¨ rkfydk 8.1 esa lkjc) 

djsaA  

rkfydk 8.1 : AND, OR vkSj NOT xsVksa ds cwyh; O;atd 

AND lafØ;k OR lafØ;k NOT lafØ;k 

0 . 0 0=   0 0 0+ =  0 1=  

0 . 1 0=           0 1 1+ =  1 0=  

1 . 0 0=  1 0 1+ =   

1. 1 1=  1 1 1+ =   

rkfydk 8.1 esa nh xÃ lafØ;k,a cwyh; chtxf.kr ds nl vfHkx`ghr gSaA  

è;ku nsa fd buesa ls ÁR;sd vfHkx`ghr laxr rdZ xsV dk fuos'k-fuxZe laca/k nsrk     

gSA vc vki fdlh vadh; ifjiFk ds fy, cwyh; lehdj.k fy[kuk vkSj mldk 

mi;ksx djuk lh[k ldrs gSaA vkxs fn;k gqvk mnkgj.k i<+saA 
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vkb,] rkfydk 8.1 dk mi;ksx djds ge fp= 8.1 ds ifjiFk dk A, B vkSj C ds 

fofHkUu ekuksa ds fy, fuxZe Y ÁkIr djsaA mnkgj.k ds fy,] 

A = 1, B = 1 vkSj C = 1 ds fy, 

 Y = 1 .1 + 1 = 1 (pwafd rkfydk 8.1 ls 1.1 = 1 vkSj 1 + 1 = 1)   

blh rjg] A = 0, B = 1 vkSj C = 1 ds fy, 

 Y = 0 .1 + 1 = 1 (pwafd rkfydk 8.1 ls 0.1 = 0 vkSj 0 + 1 = 1)   

vki fuos'kksa ds dqN vU; ekuksa ds fy, bl vH;kl dks tkjh j[k ldrs gSa vkSj fp= 

8.1 esa fn[kk, x, rdZ ifjiFk ds fy, lR;eku lkj.kh cuk ldrs gSaA vkxs i<+us ls 

igys c¨èk ç'u 1 gy djsaA      

 

 

 

 

 

rkfydk 8.1 dh lgk;rk ls vc ge vusd cwyh; çes; ;k loZlfedk,a ¼identities½ 

vkSj Mh e‚xZu çes; fy[k ldrs gSa ftudk mi;ksx cwyh; chtxf.kr esa gksrk gSA  

8.2.2   cwyh; fu;e vkSj çes;  

bl lanHkZ esa vkius fofHkUu ewyHkwr xsVksa ds fuxZe ä ds ckjs esa bdkÃ 7 esa tks lh[kk gS 

mls ;kn djuk Bhd jgsxk % 

¼d½ i) AND xsV dk fuxZe dsoy rHkh 1 gksrk gS] tc lHkh fuos'k 1 gksaA  

 

 

fuEufyf[kr rdZ ifjiFk ds fy, cwyh; lehdj.k fy[ksaA 

 

 

 

 

gy ◼   fp= 8.1 esa è;ku nsa fd A vkSj B AND xsV ds fuos'k gSaA OR xsV dk ,d 

fuos'k C gS vkSj nwljk fuos'k A . B (AB) ;kuh AND xsV dk fuxZe gSA vr%] OR 

xsV dk fuxZe gS %   

              Y AB C= +  

;g fp= 8.1 ds ifjiFk ds fy, cwyh; lehdj.k gSA 

 

mnkgj.k 8-1 :  cwyh; lehdj.k fy[kuk 

BOOLEAN EQUATION 

 

 

       fp= 8.1 : AND vkSj OR xsV¨a okyk vadh; ifjiFkA  

B  

A  

C  

Y =  AB  +  C   

AB  

cks/k ç'u 1 -  fn, gq, ifjiFk ds fy, cwyh; lehdj.k 

   

Boolean equation for a given circuit d½ fp= 8.1 ds rdZ ifjiFk ds fy, lR;eku lkj.kh cuk,aA  

[k½  ;fn fp= 8.1 esa AND xsV vkSj OR xsV dh vnyk cnyh dj nh tk, r¨ 

rdZ ifjiFk ds fy, cwyh; lehdj.k fy[ksaA 
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  ii) AND  xsV dk fuxZe 0 gksrk gS] tc lHkh ;k dksbZ Hkh ,d fuos'k 0 gksA  

[k½ i) OR  xsV dk fuxZe 0 gksrk gS] tc lHkh fuos'k 0 gksaA  

 ii) OR xsV dk fuxZe 1 gksrk gS] tc dksbZ Hkh ,d fuos'k ;k lHkh fuos'k 1 gksaA  

x½ NOT  xsV dk fuxZe vius fuos'k dk çfrykse gksrk gSA  

bu dFkuksa vkSj vfHkx`ghrksa ls ge fuEufyf[kr cwyh; çes; vkSj fu;e O;qRiUu djrs 

gSaA 

AND Qyu ls %  

1. X . 0 = 0 

2. 0 . X = 0  

3. X . 1 = X 

4.  1 . X = X 

OR Qyu ls %   

5. X + 0 = X 

6. 0 + X = X 

7.  X + 1 = 1 

8. 1 + X = 1  

fdlh pj dk Lo;a ds lkFk ;k vius iwjd ds lkFk la;kstu djus ij %  

9. X . X = X 

10.  X . X  = 0 

11.  X + X = X 

12.  X + X  = 1 

f}d iwjdhdj.k ls ¼from double complementation½ %  

13. X X=  

xq.ku vkSj ;ksx ds Øefofues; fu;e ¼commutative laws½ %  

bu fu;eksa ls ;g irk pyrk gS fd nks pj jkf'k;ksa ij fdlh Hkh Øe esa OR                  

lafØ;k ;k AND lafØ;k dh tk,] rks mlls ifj.kke ij dksbZ varj ugha iM+rk gSA 

14. X . Y =  Y . X 

15.  X + Y = Y + X  
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;ksx vkSj xq.ku ds lkgp;Z fu;e ¼aassociative laws½ %   

bu fu;eksa ls ;g irk pyrk gS fd vusd pj jkf'k;ksa ij OR lafØ;k vFkok AND 

lafØ;k dh tkrh gS] rks bl ckr ls dksbZ varj ugha iM+rk fd fdl Øe esa jkf'k;ksa 

dks j[kk x;k gSA  

16. X + (Y + Z) = (X + Y) + Z =  X + Y + Z 

17.  X (YZ) = (XY) Z = XYZ 

caVu fu;e ¼distributive laws½  

18. X . (Y + Z) = (X . Y) + (X . Z) 

19. X + (Y . Z) = (X + Y) . (X + Z) 

20. (W + X) . (Y +Z) = WY + XY +WZ + XZ  

D;k vkius è;ku fn;k fd cwyh; chtxf.kr ds Øefofues;] lkgp;Z vkSj caVu fu;e 

lk/kkj.k chtxf.kr ds laxr fu;eksa ds leku gSa\ vr%] vkids fy, bUgsa ;kn j[kuk 

dfBu ugÈ gksuk pkfg,A  

vo'kks"k.k fu;e ¼absorption laws½  

bl çdkj dk dksbZ fu;e lk/kkj.k chtxf.kr esa ugha gksrkA  

21.  X + X.Y = X  

22.  X . (X +Y) = X 

23.  X + X Y = X + Y 

24.  X . ( X + Y) = XY 

Mh e‚xZu ds igys vkSj nwljs çes; %  

Mh e‚xZu ds igys çes; dk dFku ;g gS % ,d ;ksxQy dk iwjd] iwjdksa ds 

xq.kuQy ds cjkcj gksrk gSA 

25. .X Y X Y+ =   

Mh e‚xZu ds nwljs çes; dk dFku ;g gS % xq.kuQy dk iwjd] iwjdksa ds ;ksxQy ds 

cjkcj gksrk gSA  

26. .X Y X Y= +     

gekjh vkidks lykg gS fd vki bl Hkkx esa fn, x, bu fu;eksa vkSj çes;ksa dks ;kn 

dj ysaA bu lHkh dk mi;ksx rdZ ifjiFkksa dk ljyhdj.k djus esa gksrk gSA vkb,] 

ge cwyh; O;atd ds ljyhdj.k ds fy, bu fu;eksa vkSj çes;ksa ds vuqç;ksx dk ,d 

ljy mnkgj.k ysaA vki bl çdkj ds vuqç;ksxksa dk Hkkx 8.3 vkSj Hkkx 8.4 esa 

mi;ksx djsaxsA  
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vc ge cwyh; chtxf.kr esa ewyHkwr xq.kuQy ä] feuVeZ vkSj eSDlVeZ dh voèkkj.kkvksa 

ls vkidks ifjfpr djk,axs ftudk mi;ksx rdZ ifjiFkksa ds ljyhdj.k esa gksrk gSA 

8.2.3   ewyHkwr xq.kuQy] feuVeZ vkSj eSDlVeZ   

ifjHkk"kk ls] cwyh; chtxf.kr esa ewyHkwr xq.kuQy os xq.kuQy gksrs gSa ftudk fuxZe 

mPp (1) gksrk gSA  

mnkgj.k ds fy,] eku ysa fd nks fuos'k A vkSj B gSaA rc A vkSj B ij os lHkh 

AND lafØ;k,a ftudk fuxZe 1 gksrk gS A vkSj B ds ewyHkwr xq.kuQy gSaA vr%]                 

A vkSj B ds pkj laHko la;kstu gks ldrs gSa vkSj muds laxr ewyHkwr xq.kuQy 

rkfydk 8.2 esa fn[kk, x, gSaA 

 

 

fuEufyf[kr cwyh; O;atd ä dk ljyhdj.k djsa %  

d½ ( )( )( )A B A B B C+ + +  

[k½  ABC AB ABC+ +  

gy ◼   ge n¨ in ,d ckj esa ysdj cwyh; O;atd ä dk ljyhdj.k n¨ pj.k¨a 

esa djrs gSaA 

d½  ( )( )( )A B A B B C+ + +  

ge igys n¨ in ä ds xq.kuQy dk igys ljyhdj.k djrs gSa %  

( )( )A B A B+ +  

AA AB BA BB= + + +  

0 AB BA B= + + +      ¼10 vkSj 9 dks ykxw djds½ 

( ) .1A A B B B B B= + + = + =          ¼12 vkSj 11 dks ykxw djds½ 

  ( )( )( ) ( )A B A B B C B B C BB BC BC+ + + = + = + =                               

¼10 dks ykxw djds½  

[k½ ABC AB ABC+ +  

        ABC ABC AB= + +  

( )AB C C AB= + +  

 .1 ( )AB AB A B B A= + = + =         ¼n¨u ä pj.k¨a esa 12 dks ykxw djds½ 

 

mnkgj.k 8-2 :  cwyh; çes;ksa ds vuqç;ksx  
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                rkfydk 8.2 : nks fuos'kksa ds ewyHkwr xq.kuQy 

A B ewyHkwr xq.kuQy fuxZe 

0 0 A B  1 

0 1 AB  1 

1 0 AB  1 

1 1 AB 1 

D;k vki Åij nh xÃ rkfydk 8.2 esa iSVuZ igpku jgs gSa\  

tc Hkh fuos'k 'kwU; g¨rk gS rks ge xq.kuQy esa mldk iwjd ysrs gSaA 

3 fuos'kksa ds fy, ewyHkwr xq.kuQy D;k gksaxs\ vkb,] irk yxk,aA buds 8 la;kstu 

gksaxs ftuds laxr ewyHkwr xq.kuQy rkfydk 8.3 esa fn[kk, x, gSaA  

                 rkfydk 8.3 : rhu fuos'kksa ds ewyHkwr xq.kuQy 

A B C ewyHkwr xq.kuQy fuxZe 

0 0 0 A BC  1 

0 0 1 A BC  1 

0 1 0 ABC  1 

0 1 1 ABC  1 

1 0 0 ABC  1 

1 0 1 ABC  1 

1 1 0 ABC  1 

1 1 1 ABC 1 

feuVeZ (minterm) ftls xq.kuQy dk ;ksxQy (Sum of Product, SOP) Hkh dgrs gSa] 

pjksa ds xq.kuQy gksrs gSa tks ;ksx ds fpUg }kjk i`FkD—r gksrs gSaA ;s pj iwjd Hkh gks 

ldrs gSa vkSj ugÈ HkhA  

xq.kuQy dk ;ksxQy ;k feuVeZ (minterm) bl çdkj çkIr fd;k tkrk gS % 

lR;eku lkj.kh dh çR;sd ml iafDr ds fy, ftldk fuxZe 1 gS] cwyh; in mu 

pjksa dk tks 1 ds cjkcj gksrs gSa vkSj mu pjksa ds] tks 0 ds cjkcj gksrs gSa] iwjdksa dk 

xq.kuQy gksrk gSA bu xq.kuQyksa dk ;ksx vHkh"V feuVeZ gksrk gSA mnkgj.k ds fy,] 

fdlh fn, gq, rdZ ifjiFk dh 3 fuos'kksa okyh lR;eku lkj.kh ysa ftls rkfydk 8.4 

esa fn[kk;k x;k gSA 
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 rkfydk 8.4 : rhu fuos'kksa ds fy, feuVeZ  

Ø- la- A B C fuxZe 

1.  0 0 0 0 

2.  0 0 1 1 

3.  0 1 0 1 

4.  0 1 1 1 

5.  1 0 0 1 

6.  1 0 1 0 

7.  1 1 0 0 

8.  1 1 1 0 

r¨] rkfydk 8.4 esa Øe la[;kvksa 2 ls 5 esa fuxZe 1 gSaA buesa ls çR;sd fuxZe ds   

fy, cwyh; in gS % 

A BC       ABC        ABC       ABC  

vr%] xq.kuQy dk ;ksxQy ;kuh feuVeZ (minterm) gS % 

A BC    +   ABC    +    ABC    +   ABC  

v©j xq.kuQy dk ;ksxQy cwyh; lehdj.k gS % 

X  =  A BC    +   ABC    +    ABC    +   ABC  

eSDlVeZ (maxterm) ftls ;ksxQy dk xq.kuQy (Product of Sum, POS) Hkh     

dgrs gSa] pjksa ds ;ksx gksrs gSa tks xq.kk ds fpUg }kjk iF̀kD—r gksrs gSaA ;s pj     

iwjd gks Hkh ldrs gSa vkSj ugÈ HkhA  

;ksxQy dk xq.kuQy ;k eSDlVeZ (maxterm) bl çdkj çkIr fd;k tkrk gS % 

lR;eku lkj.kh dh çR;sd ml iafDr ds fy, ftldk fuxZe 0 gS] cwyh; in mu 

pjksa dk tks 0 ds cjkcj gksrs gSa vkSj mu pjksa ds] tks 1 ds cjkcj gksrs gSa] iwjdksa                

dk ;ksxQy gksrk gSA bu xq.kuQyksa dk ;ksx vHkh"V eSDlVeZ gksrk gSA mnkgj.k                

ds fy,] rkfydk 8.4 fQj ls ns[ksaA os lHkh iafDr;ka ns[ksa ftuesa fuxZe 0 gSA ,slh             

4 iafDr;ka gSaA r¨] 4 cwyh; in gS % 

A B C+ +          A B C+ +           A B C+ +         A B C+ +  

vr%] ;ksxQy dk xq.kuQy ;kuh eSDlVeZ gS % 

( )( )( )( )A B C A B C A B C A B C+ + + + + + + +                    
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v©j ;ksxQy dk xq.kuQy cwyh; lehdj.k gS % 

( )( )( )( )Y A B C A B C A B C A B C= + + + + + + + +  

vkxs i<+us ls igys Hkkx 8.2.2  vkSj Hkkx 8.2.3  ij vkèkkfjr c¨èk ç'u 2 gy djsaA      

 

 

 

 

 

8.3   rdZ ifjiFk¨a dk ljyhdj.k   

vHkh rd vkius lh[kk gS fd ,d rdZ ifjiFk dks cwyh; O;atd ds :i esa O;Dr 

fd;k tk ldrk gS ftls cwyh; fu;eksa dk ç;ksx djds ljyh—r fd;k tk ldrk 

gSA vc vki tfVy rdZ ifjiFkksa dks ljyh—r djuk lh[ksaxsA vkb,] ge rdZ 

ifjiFkksa vkSj muds laxr cwyh; O;atdksa dks ljyh—r djus ds fu;e fy[ksa vkSj fQj 

mUgsa ykxw djsaA 

8.3.1   cwyh; lehdj.k¨a ds ljyhdj.k ds fu;e  

cwyh; O;atd dk lehdj.k fuEufyf[kr nks :iksa esa ls fdlh Hkh ,d :i esa O;Dr 

fd;k tk ldrk gS % d½ xq.kuQy dk ;ksxQy ¼SOP½ vkSj [k½ ;ksxQy dk 

xq.kuQy ¼POS½A ;gka ge dsoy SOP :i ij gh ppkZ djsaxs D;ksafd bldk ç;ksx 

O;kid :i ls gksrk gSA rdZ ifjiFk ds ljyhdj.k dk mÌs'; ;g gksrk gS fd mlesa 

lafØ;k,a ;k lafØ;kRed fpUg de ls de gksa ;kuh mlesa rdZ xsV de ls de gksa  

;k ml ifjiFk ds laxr cwyh; O;atd esa pj jkf'k;ksa dh la[;k de ls de gksA 

vusd ckj gesa ,d rdZ ifjiFk ;k mlds laxr cwyh; O;atd ds ,d ls vf/kd 

ljyh—r :i çkIr gks tkrs gSa] ftuesa ls çR;sd ç;qDr fd, tkus okys xsV dh 

la[;k vkSj jkf'k;ksa dh la[;k ds lanHkZ esa ,d-nwljs ds rqY; gksrs gSaA vafre fo'ys"k.k 

ds le; ge cwyh; O;atd ds xq.kuQy ds fuEure ;ksxQy ¼Minimum Sum of 

Product, MSP½ :i dk ç;ksx djsaxs] ftls fcuk dks"Bd yxk, fy[kk tkrk gSA 

mlds laxr rdZ ifjiFk lcls ljy g¨xkA  

mnkgj.k ds fy,] ,d ljyre O;atd ¼reduced expression½ A(B + C) ysa ftls 

MSP :i esa AB + AC dh rjg fy[kk tkrk gSA tgka ljyre O;atd dks ,d AND 

xsV vkSj ,d OR xsV dh vko';drk gksrh gS] ogha MSP O;atd dks nks AND   xsVksa 

vkSj ,d OR xsV dh vko';drk gksrh gSA bl rjg] ge ns[krs gSa fd bl fLFkfr esa 

MSP O;atd ljyre ugha gqvkA vr%] ewy fu;e ;g gS fd rdZ ifjiFk ds cwyh; 

O;atd d¨ 

d½ ;FkklaHko ljy fd;k tk,] vkSj  

[k½ fcuk dks"Bd ds fy[kk tk,A  

cks/k ç'u 2 -  cwyh; fu;eksa vkSj çes;ksa dks ykxw djuk 

d½ cwyh; O;atd ABC ABC ABC+ + dk ljyhdj.k djsaA 

[k½  2 fuos'kksa okys NAND vkSj NOR xsVksa dh lR;eku lkjf.k;¨a ds fy, feuVeZ 

(SOP) vkSj eSDlVeZ (POS) cwyh; lehdj.k ÁkIr djsaA 
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 rdZ ifjiFk ä ds cwyh; O;atd ä ds ljyhdj.k ds fy, cwyh; lafØ;kvksa dks 

fuEufyf[kr Øe esa ykxw djuk pkfg, %  

1)  ,dy pjksa dk çfrykseu  

2)  dks"Bdksa okyh lHkh lafØ;k,a  

3) OR lafØ;kvksa ls igys AND lafØ;k,a  

4) OR lafØ;k,a  

5)  ;fn fdlh O;atd esa ckj (bar) yxk gks] rks çfrykseu djus ls igys lHkh 

lafØ;kvksa dks ykxw dj ysaA  

vkb,] rdZ ifjiFkksa dks ljyh—r djus dk ,d mnkgj.k ysaA 

 

 

fuEufyf[kr rdZ ifjiFk dks ljyh—r djsa ftldk cwyh; lehdj.k gS %  

 ( )Y AB A B C= + +      (i) 

 

 

 

 

 

 

 

 

 

 

 

gy ◼   ge cwyh; fu;eksa vkSj çes;ksa dk ç;ksx djds cwyh; lehdj.k (i) ds fy, 

MSP O;atd çkIr djsaxsA  

( )Y A B C AB= + + ( ) ( )A B C A B= + + +           Mh e‚xZu çes; 26 ls 

     ( )( 1)A B C= + +                                       ( )A B+ dks mHk;fu"B ysdj  

     ( ).1A B= +  A B= +                                       7 vkSj 3 dks ykxw djds  

vr%] MSP O;atd gS % Y A B= +      

fp= 8.2 : ( )Y AB A B C= + +  ds fy, vadh; ifjiFkA   

 

Simplify the following logic circuit for which the 

Boolean equation is given by 
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SOLUTI

ON ◼  

Note 

from Fig. 

8.1 that 

A and B 

are the 

inputs of 

AND 

gate. C 

is one 

( )A B C+

 

 

 

 

 

 

 

SOLUTI

ON ◼  

Note 

from Fig. 

8.1 that 

A and B 

are the 

inputs of 

AND 

gate. C 

is one 

input of 

( )Y AB A B C= + +  

 

 

 

 

 

 

SOLUTION ◼  Note 

from Fig. 8.1 that A 

and B are the inputs 

of AND gate. C is one 

input of the OR gate 

and the output of the 

AND gate, i.e., A . B 

(AB) is the other 

input.  

mnkgj.k 8-3 :  rdZ ifjiFkksa dk ljyhdj.k   
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vkb,] rdZ ifjiFkksa dks ljyh—r djus dk ,d vkSj mnkgj.k ysaA 

 

fp= 8.3 esa bl MSP ds fy, ljyh—r rdZ ifjiFk fn[kk;k x;k gSA  

fp= 8.3 : Y A B= + ds fy, vadh; ifjiFkA   

 

 

 

 

 

 

 

SOLUTION ◼  Note from Fig. 8.1 that A 

and B are the inputs of AND gate. C is one 

input of the OR gate and the output of the 

AND gate, i.e., A . B (AB) is the other 

input.  
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of 

the 

OR 

B  

Y A B= +  

 

 

 

 

 

 

SOLUTIO

N ◼  Note 

from Fig. 

8.1 that A 

and B are 

the inputs 

of AND 

gate. C is 

one input 

of the OR 

gate and 

the output 

of the 

AND gate, 

i.e., A . B 

(AB) is the 

other 

input.  

 

fuEufyf[kr rdZ ifjiFk dks ljyh—r djsa ftldk cwyh; lehdj.k gS %  

  ( ) ( )Y AB A B C B B C= + + + +     (i) 

     

 

 

 

 

 

gy ◼   ge cwyh; fu;eksa vkSj çes;ksa dk ç;ksx djds cwyh; lehdj.k (i) ds 

fy, MSP O;atd çkIr djsaxsA  

( ) ( )Y AB A B C B B C= + + + +     

    AB AB AC BB BC= + + + +            

     AB AB AC B BC= + + + +     9 dks ykxw djds 

     AB AC B BC= + + +              11 dks ykxw djds 

     (1 )AB AC B C= + + +  B dks mHk;fu"B ysdj 

     .1AB AC B= + +  8 dks ykxw djds 

     ( 1)A B AC= + + 1.B AC= +   7 dks ykxw djds 

vr%] MSP O;atd gS %  Y B AC= +    

 

 mnkgj.k 8-4 :  rdZ ifjiFkksa dk ljyhdj.k   

 

 

fp= 8.4 : ( ) ( ).Y AB A B C B B C= + + + + ds fy, vadh; ifjiFkA   

 

Simplify the following logic circuit for which the Boolean 

equation is given by 
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B C+  

 

 

 

 

 

 

SOLUTI

ON ◼  

Note 

from Fig. 

8.1 that 

A and B 

are the 

inputs of 

AND 

gate. C 

is one 

input of 

the OR 

gate and 

the 

output of 

the AND 
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Note 

from Fig. 

8.1 that 

A and B 

are the 

inputs of 

AND 

gate. C 

is one 

input of 

the OR 

gate and 

the 

( )A B C+

 

 

 

 

 

 

 

SOLUTI

ON ◼  

Note 

from Fig. 

8.1 that 

A and B 

are the 

inputs of 

AND 

gate. C 

is one 

input of 

the OR 

gate and 

the 

output of 

the AND 

( ) ( )Y AB A B C B B C= + + + +  

 

 

 

 

 

 

SOLUTION ◼  Note from Fig. 8.1 

that A and B are the inputs of 

AND gate. C is one input of the 

OR gate and the output of the 

AND gate, i.e., A . B (AB) is the 

other input.  
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vkb,] ,d vkSj mnkgj.k ysaA 

fp= 8.5 esa bl MSP ds fy, ljyh—r rdZ ifjiFk fn[kk;k x;k gSA  

 

fp= 8.5 : Y B AC= +  ds fy, vadh; ifjiFkA   

 

 

Simplify the following logic circuit for which the 

Boolean equation is given by 

  

 

 

 

 

 

 

 

 

 

 

 

SOLUTION ◼  Note from Fig. 8.1 that A and B 

are the inputs of AND gate. C is one input of 

the OR gate and the output of the AND gate, 

i.e., A . B (AB) is the other input.  
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SOLUTION ◼  Note 

from Fig. 8.1 that A 

and B are the inputs 

of AND gate. C is 

one input of the OR 

gate and the output 

of the AND gate, i.e., 

A . B (AB) is the 

other input.  

( )Y AC AB B C= + +

 

 

 

 

 

 

 

SOLUTION ◼  

Note from Fig. 8.1 

that A and B are 

the inputs of AND 

gate. C is one input 

of the OR gate and 

the output of the 

AND gate, i.e., A . 

B (AB) is the other 

input.  

fp= 8.6 : ( )Y AC AB B C= + + ds fy, vadh; ifjiFkA 

 

Simplify the following logic circuit for which the Boolean equation is given 

by 
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Note 
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Fig. 
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that 
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and 

B are 
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s of 

AND 

gate. 

C is 

one 

input 

B
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Note 

from 

Fig. 8.1 

that A 

and B 

are the 

inputs of 

AND 

gate. C 

is one 

input of 

the OR 

B C+  
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Note 

from 

Fig. 8.1 

that A 

and B 

are the 

inputs of 

AND 

gate. C 

is one 

input of 

A  
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fuEufyf[kr rdZ ifjiFk dks ljyh—r djsa ftldk cwyh; lehdj.k gS %  

 ( )Y AC AB B C= + +                        (i)  

    

 

 

 

 

 

 

 

gy ◼   ge cwyh; fu;eksa vkSj çes;ksa dk ç;ksx djds cwyh; lehdj.k (i) ds fy, 

MSP O;atd çkIr djsaxsA  

( )Y AC AB B C= + +     

    AC ABB ABC= + +            

     .0AC A ABC= + +     10 dks ykxw djds 

     AC ABC= +              1 dks ykxw djds 

     ( )A AB C= +  C dks mHk;fu"B ysdj 

     ( )A B C= +  23 dks ykxw djds 

     AC BC= +  7 dks ykxw djds 

vr%] MSP O;atd gS %   Y AC BC= +    

 

mnkgj.k 8-5 :  rdZ ifjiFkksa dk ljyhdj.k   
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vc vki rdZ ifjiFk ds fy, cwyh; lehdj.k dks Lo;a ljyh—r djsaA c¨èk ç'u 3 

gy djsaA  

 

 

 

 

bl Hkkx esa vkius cwyh; lehdj.kksa dks ljyh—r djus ds fu;e lh[ks gSa ftudk 

mi;ksx djds vki tfVy rdZ ifjiFkksa ls ljy rdZ ifjiFk çkIr dj ldrs gSa 

ftuesa rdZ xsVksa dh la[;k U;wure gksA lkj :i esa vkius ,slk djus ds fy, 

fuEufyf[kr pj.kksa dk vuqlj.k fd;k gS % 

1) rdZ lafØ;k dks cwyh; O;atd ds :i esa fy[ksaA  

2) cwyh; fu;eksa vkSj çes;ksa dk ç;ksx djds ljyh—r cwyh; O;atd çkIr djsaA  

3) ljyh—r cwyh; O;atd ftlesa rdZ xsVksa dh la[;k U;wure gks] ds fy, vadh; 

ifjiFk dk fp= [kÈpsaA   

8.3.2   cwyh; O;atd ls lR;eku lkj.kh çkIr djuk  

vkius bdkÃ 7 esa fofHkUu rdZ xsVksa ds fy, cwyh; O;atdksa ls lR;eku lkj.kh cukÃ 

gSA vr%] vki cwyh; O;atd ls lR;eku lkj.kh çkIr djus dh ljyre fofèk ls 

ifjfpr gSaA vki lHkh laHko la;kstuksa esa fuos'kksa ds eku j[krs gSaA  

mnkgj.k ds fy,] vki tkurs gSa fd 2 fuos'kksa ds fy, 4 la;kstu gksaxs] 3 fuos'kksa ds 

fy, 8 la;kstu gksaxs] vkfnA vkius lh[kk gS fd n fuos'kksa ds fy, 2n
 la;kstu gksaxsA 

vkSj fuos'k ekuksa ds çR;sd la;kstu ds fy, vkius fuxZe dk eku çkIr fd;k Fkk vkSj 

mls lR;eku lkj.kh esa mldh laxr fLFkfr esa j[kk FkkA  

vkb,] ,d mnkgj.k dh enn ls bl fofèk dks iqu% n'kkZ,aA eku ysa fd vkidks 

fuEufyf[kr cwyh; O;atd ds fy, lR;eku lkj.kh cukuh gS % 

 ( ) ( )Y AB A B C B B C= + + + +  

fp= 8.7 esa bl MSP ds fy, ljyh—r rdZ ifjiFk fn[kk;k x;k gSA  

 

fp= 8.7 : Y AC BC= + ds fy, vadh; ifjiFkA 

 

 

 

 

 

 

 

 

 

SOLUTION ◼  Note from Fig. 8.1 that A and B are 

the inputs of AND gate. C is one input of the OR 

gate and the output of the AND gate, i.e., A . B 

(AB) is the other input.  
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SOLUTION ◼  

Note from 

Fig. 8.1 that A 

and B are the 

inputs of AND 

gate. C is one 

input of the 

OR gate and 

the output of 

the AND 

gate, i.e., A . 

B (AB) is the 

other input.  

fuEufyf[kr cwyh; lehdj.k dk MSP O;atd çkIr djsa : 

 Y ABC ABC ABC= + +  

 

 

 

 

cks/k ç'u 3 -  cwyh; lehdj.kksa dk ljyhdj.k  
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 blesa 3 fuos'k gSa] r¨ 8 la;kstu gksaxs tSlkfd rkfydk 8.5 esa fn[kk;k x;k gS % 

rkfydk 8.5 : cwyh; O;atd ls lR;eku lkj.kh çkIr djuk 

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 1 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 1 

geus çR;sd fuos'k la;kstu ds fy, fuxZe çkIr fd;k gS tSlkfd geus bdkÃ 7 esa 

fd;k FkkA mnkgj.k ds fy,] ikapoh iafDr esa tgka A, 1 gS vkSj B vkSj C, 0 gSa] gesa 

feyrk gS %   

 Y  =  1.0  +  1. (0 + 0)  +  0. (0 + 0)  

                       =  0  +  1. 0  +  0.0   

                      =  0  +  0  +  0  =  0 

ge lHkh fuos'k la;kstu ä ds fy, fuxZe ä ds eku çkIr djrs gSaA bl rjg ge 

rkfydk 8.5 dh lR;eku lkj.kh çkIr djrs gSaA 

vki rkfydk 8.5 esa Y ds ekuksa dh tkap djuk pkgsaxsA blds fy, c¨èk ç'u 4 gy 

djsaA  

 

 

 

 

vc ge cwyh; O;atd ls lR;eku lkj.kh çkIr djus dh ,d vU; fof/k le>k,axs 

t¨ rdZ djus dh fof/k gSA  

vkb,] ge iwNsa % cwyh; O;atd dk fuxZe 1 dc gksxk\ mnkgj.k ds fy,] 

fuEufyf[kr MSP O;atd ysa %  

 Y AC BC= +  

bl O;atd esa fuxZe Y rc rd 1 jgsxk tc rd fd ;k rks AC  ;k BC, 1 jgsxkA 

vr%] vkidks 1AC =  vkSj@;k 1BC =  dh lHkh çfof"V;ksa ds fy, Y = 1 ysuk 

cks/k ç'u 4 -  cwyh; O;atd ls lR;eku lkj.kh çkIr djuk  

rkfydk 8.5 esa nwljh] rhljh vkSj vkBoÈ iafDr;ksa esa fuxZe ds ekuksa dks lR;kfir 

djsaA  
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pkfg,A vr%] lR;eku lkj.kh 8.6 esa iafDr;ksa 5 vkSj 7 esa vkSj 4 vkSj 8 esa fuxZe 1 

j[kuk pkfg,A vU; iafDr;ksa ds fy, Y, 0 gSA 

bl rjg] rkfydk 8.6 fn, gq, cwyh; O;atd dh lR;eku lkj.kh gSA 

                 rkfydk 8.6 : Y AC BC= + dh lR;eku lkj.kh  

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 0 

0 1 1 1 

1 0 0 1 

1 0 1 0 

1 1 0 1 

1 1 1 1 

vr%] lR;eku lkj.kh çkIr djus esa rdZ djus dh fof/k csgrj gksrh gSA bl fof/k esa 

dsoy nks pj.k gksrs gSa %  

1. fn, gq, cwyh; O;atd dk MSP :i çkIr djsa] vkSj  

2. rdZ djsa fd MSP ds O;atd ds çR;sd xq.kuQy ;k in ds fy, lR;eku lkj.kh 

dh dkSu-dkSu lh çfof"V;ka 1 gksuh pkfg,A  

vkb,] bl fof/k dks ,d mnkgj.k dh enn ls le>k,aA   

   

 

 

 

 

 

 

 

 

 

 

 

 

XAMPLE  8.6 : OBTAINING TRUTH TABLE  

 

 

 

fuEufyf[kr cwyh; lehdj.k dh lR;eku lkj.kh çkIr djsa %  

 Y A AB BCD= + +                        (i) 

gy ◼   ge cwyh; fu;eksa vkSj çes;ksa dk ç;ksx djds cwyh; lehdj.k (i) ds 

fy, MSP O;atd çkIr djsaxsA  

Y A AB BCD= + +     

    (1 )A B BCD= + +            

     .1A BCD= +  

     A BCD= +                    

vr%] MSP O;atd gS % Y A BCD= +  

rdZ ls ge ns[k ldrs gSa fd tc Hkh A, 1 gS ;k BCD, 1 gS rc 1Y = g¨xkA  

   

 

mnkgj.k 8-6 :  lR;eku lkj.kh çkIr djuk   
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cwyh; O;atd ls lR;eku lkj.kh çkIr djus dh bl fofèk ds vH;kl ds fy, c¨èk 

ç'u 5 gy djsaA  

 

 

 

 

cks/k ç'u 5 -  cwyh; O;atd ls lR;eku lkj.kh çkIr djuk 

Y AB BC CA= + +  ds fy, lR;eku lkj.kh çkIr djsaA 

  

 

 

rkfydk 8.7 : Y A BCD= +  dh lR;eku lkj.kh 

 A B C D Y 

1.  0 0 0 0 0 

2.  0 0 0 1 0 

3.  0 0 1 0 0 

4.  0 0 1 1 0 

5.  0 1 0 0 0 

6.  0 1 0 1 0 

7.  0 1 1 0 0 

8.  0 1 1 1 1 

9.  1 0 0 0 1 

10.  1 0 0 1 1 

11.  1 0 1 0 1 

12.  1 0 1 1 1 

13.  1 1 0 0 1 

14.  1 1 0 1 1 

15.  1 1 1 0 1 

16.  1 1 1 1 1 

 

 

 

XAMPLE  8.6 : OBTAINING TRUTH TABLE  

 

 

vr%] lehdj.k dh lR;eku lkj.kh esa ge 1A = dh lHkh çfof"V;ksa ¼;kuh 

rkfydk 8.7 esa 9 ls 16 rd dh çfof"V;ksa½ vkSj 1BCD = dh lHkh çfof"V;ksa 

¼;kuh rkfydk 8.7 esa 8 vkSj 16 dh çfof"V;ksa½ ds fy, 1Y =  j[krs gSaA ge 

rkfydk 8.7 dh vU; lHkh çfof"V;ksa ds fy, 0Y =  j[krs gSaA  
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8.4   lR;eku lkj.kh dk rqY; rdZ ifjiFk esa 

:ikarj.k          

bl bdkÃ ds vafre Hkkx esa ge nh xbZ lR;eku lkj.kh dk cwyh; O;atd vkSj mlds 

laxr rdZ ifjiFk esa :ikarj.k le>k,axsA blds fy, ge n¨ fofèk;¨a dk mi;ksx  

djsaxs % xq.kuQy ds ;ksxQy dh fof/k vkSj dkjukQ+ ekufp=A  

8.4.1   xq.kuQy ds ;ksxQy dh fof/k 

vkb,] ge lR;eku lkj.kh d¨ cwyh; O;atd esa :ikarfjr djus dh bl fof/k dks ,d 

mnkgj.k dh enn ls le>k,aA lR;eku lkj.kh 8.8 ysaA  

rkfydk 8.8 : nh xbZ lR;eku lkj.kh 

 A B C Y 

1.  0 0 0 0 

2.  0 0 1 0 

3.  0 1 0 0 

4.  0 1 1 0 

5.  1 0 0 1 

6.  1 0 1 0 

7.  1 1 0 1 

8.  1 1 1 1 

bl lR;eku lkj.kh dk o.kZu djus okys cwyh; O;atd d¨ fy[kus ds fy, ge 

lR;eku lkj.kh dh çR;sd ml iafDr ds cwyh; O;atd d¨ ,d xq.kuQy ds :i esa 

fy[krs gSa] ftldk fuxZe 1 gksrk gSA fQj ge xq.kuQy ä dk ;ksxQy ysrs gSaA /;ku 

nsa fd lkj.kh esa çfof"V;¨a 5, 7 vkSj 8 ds fuxZe 1 gSaA çR;sd çfof"V dk cwyh; O;atd 

D;k gS\ 

cwyh; O;atd çkIr djus ds fy, gesa dsoy çR;sd ml çfof"V ds fy, ,d xq.kuQy 

in fy[kuk gS ftldk fuxZe 1 gSA vr%] bls ge bl rjg djrs gSa %   

çfof"V 5: 1,A = 0,B =  0C =  ds fy, 1Y =  

vr%]  Y ABC=  

D;ksafd AND xsV dk fuxZe dsoy rHkh 1 gksxk] tc lHkh fuos'k 1 gksaA blh rjg]  

çfof"V 7: 1,A = 1,B =  0C =  ds fy, 1Y =  

vr%]         Y ABC=  

çfof"V 8: 1,A = 1,B =  1C =  ds fy, 1Y =  

vr%]         Y ABC=  
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 vc ge OR rdZ ds lkFk lHkh rhu xq.kuQyksa dk ;ksxQy ysrs gSaA vr%] lR;eku 

lkj.kh dk cwyh; O;atd gS %  

 Y ABC ABC ABC= + +  (SOP) 

ge bl cwyh; O;atd d¨ fuEufyf[kr rjhds ls ljy djrs gSa % 

 ( )Y ABC AB C C= + +  

     ABC AB= +  

     ( )A BC B= +  

          ( )A B C= +   23 dks ykxw djds 

vr%] MSP O;atd gS % 

 Y AB AC= +  

vki bl MSP O;atd ds laxr rdZ ifjiFk dks vklkuh ls [kÈp ldrs gSaA vkxs 

i<+us ls igys bls c¨èk ç'u 6 esa cuk,aA 

 

 

 

vkb,] ge la{ksi esa bl fof/k dk fooj.k nsa %  

1. AND lafØ;k }kjk mu çfof"V;ksa ds lHkh fuos'k pjksa dks la;ksftr djsa ftuds 

fuxZe 1 gSaA 

2. xq.kuQy ds çR;sd fuos'k pj dk ckj ds lkFk ;k fcuk ckj ds bl rjg p;u 

djsa fd ¼fuos'kksa ij AND lafØ;k ls çkIr½ fuos'k ekuksa ds xq.kuQy ls fuxZe 1 

çkIr gkssA vki ns[k ldrs gSa fd ;s xq.kuQy ewyHkwr xq.kuQy gSaA  

3. bu xq.kuQyksa dks OR lafØ;k }kjk ,df=r djsaA  

4. bl rjg çkIr xq.kuQyksa dk ;ksxQy MSP O;atd ugha Hkh gks ldrk gSA rc 

cwyh; fu;eksa vkSj çes;ksa dk ç;ksx djds MSP O;atd çkIr djsaA  

vki pj.k 1 ls vkjEHk djds bl fofèk dk vH;kl djuk pkgsaxsA blds fy, c¨èk 

ç'u 7 gy djsaA  

 

 

 

 

cks/k ç'u 6 -  lR;eku lkj.kh ls rdZ ifjiFk çkIr djuk 

rkfydk 8.8 ds fy, çkIr Y AB AC= +  dss fy, rdZ ifjiFk [kÈpsaA 

  

 

 

 

cks/k ç'u 7 -  lR;eku lkj.kh ls rdZ ifjiFk çkIr djuk 

 

rkfydk 8.9 esa nh xbZ lR;eku lkj.kh ds fy, cwyh; O;atd çkIr djsaA 
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rkfydk 8.9 : nh xbZ lR;eku lkj.kh 

 A B C Y 

1.  0 0 0 1 

2.  0 0 1 0 

3.  0 0 1 0 

4.  0 1 1 0 

5.  1 0 0 1 

6.  1 0 1 0 

7.  1 1 0 0 

8.  1 1 1 1 

 

vc ge fdlh nh xÃ lR;eku lkj.kh dks rdZ ifjiFk ds fy, cwyh; O;atd esa 

:ikarfjr djus ds fy, ,d vkSj fofèk le>k,axsA 

8.4.2   dkjukQ+ ekufp= 

vkb,] igys ge le>k,a fd rkfydk 8.10 tSlh fdlh nks fuos'k ä okyh lR;eku 

lkj.kh ds fy, nks pjksa okyk dkjukQ+ ekufp= dSls cukrs gSaA 

rkfydk 8.10 : nh xbZ lR;eku lkj.kh 

A B Y 

0 0 0 

0 1 1 

1 0 0 

1 1 1 

mnkgj.k ds rkSj ij vkb,] ge rkfydk 8.10 ds fy, dkjukQ+ ekufp= cuk,aA igys 

ge ,d ,slk oxZ [kÈprs gSa tSlk fp= 8.8d esa fn[kk;k x;k gS vkSj fuos'k pjksa vkSj 

muds iwjdksa dks Bhd mlh rjg fy[krs gSa tSlkfd fp= esa fn[kk;k x;k gSA  

 
B  B   B  B   B  B   B  B 

                   A     A   1  A   1  A  0 1 

                    A 
   

A 
   

A 
 

1  A 0 1 

 

  

rkfydk ds igys pj dks ge oxZ ds ck;ha v¨j ÅèokZèkj d‚ye esa fy[krs gSa vkSj 

nwljs pj dks oxZ ds Åij {kSfrt iafDr esa fy[krs gSaA lkFk gh] vki ml Øe ij 

fp= 8.8 : 2 fuos'k ä okyh lR;eku lkj.kh ds fy, dkjukQ+ ekufp= cukukA 

 (d) ([k) (x) (?k) 
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 è;ku nsa ftlesa geus fuos'k pjksa vkSj muds iwjdksa dks bl oxZ esa j[kk gSA ÅèokZèkj 

d‚ye esa A  ¼A dk iwjd½ A ls igys vkrk gSA {kSfrt iafDr esa B  ¼B dk iwjd½ B ls 

igys j[kk tkrk gSA vkidks ges'kk bl Øe dks ;kn j[kuk pkfg,A 

vc ge rkfydk 8.10 esa ns[krs gSa fd fuxZe 1 dgka-dgka gSA è;ku nsa fd igyk fuxZe 

1 rkfydk esa rc vkrk gS tc fuos'k A, 0 gS vkSj B, 1 gSA blds fy, ewyHkwr 

xq.kuQy AB  gS D;ksafd fuos'k eku ä A (0) vkSj B (1) ds fy, ,AB  1 ds cjkcj gSA 

vr%] ge igyk fuxZe 1 oSls j[krs gSa tSlk fp= 8.8[k esa fn[kk;k x;k gSA nwljk 

fuxZe 1 ewyHkwr xq.kuQy AB ds laxr gSA vr%] ge nwljk fuxZe 1 oSls j[krs gSa 

tSlk fp= 8.8x esa fn[kk;k x;k gSA 

vkf[kjh pj.k esa ge dkjukQ+ ekufp= ds 'ks"k lHkh LFkkuksa esa 0 dh çfof"V djrs gSaA 

bl rjg] gesa fp= 8.8?k esa fn[kk;k x;k vafre dkjukQ+ ekufp= feyrk gSA vc ge 

fuxZe ds fy, xq.kuQy dk ;ksxQy ¼cwyh; O;atd½ dkjukQ+ ekufp= dks ns[kdj gh 

fy[k ldrs gSa ¼fp= 8.8?k½A ;g gS % Y AB AB= + A blds laxr rdZ ifjiFk vki 

[kqn [kÈp ldrs gSaA vkb,] rkfydk 8.12 tSlh 3 fuos'k ä okyh lR;eku lkj.kh ysdj 

ge bl fofèk dks vkSj vkxs le>k,aA ysfdu vkxs i<+us ls igys viuh le> ij[kus 

ds fy, c¨èk ç'u 8 gy djsaA 

 

 

 

 

 

vkb,] vc rkfydk 8.12 ysa vkSj mlds fy, dkjukQ+ ekufp= [kÈpsaA  

rkfydk 8.12 % nh xbZ lR;eku lkj.kh 

 

A B C Y 

0 0 0 0 

0 0 1 1 

0 0 1 0 

0 1 1 1 

1 0 0 0 

1 0 1 0 

1 1 0 0 

1 1 1 1 

 

ge igys fp= 8.9d [kÈprs gSaA vki ml Øe ij è;ku nsa ftlesa geus fuos'k pjksa 

vkSj muds iwjdksa dks fp= esa j[kk gS vkSj ges'kk bl Øe dks ;kn j[ksaA è;ku nsa fd 

Øe ,AB ,AB AB  vkSj AB  Øe 00, 01, 11 vkSj 10 ds vuqlkj gSaA ,slk blfy, 

fd;k tkrk gS rkfd dsoy ,d gh pj vius iwjd (complemented) :i ls xSj-iwjd 

(uncomplemented) :i esa ;k xSj-iwjd :i ls iwjd :i esa ifjoÆrr gksA mlds 

ckn ge rkfydk 8.12 esa mu lHkh fuxZe ä dks ns[krs gSa ftuds eku 1 g äA rkfydk 

cks/k ç'u 8 -  dkjukQ+ ekufp= [kÈp dj rdZ ifjiFk çkIr djuk 

 
rkfydk 8.11 ds fy, dkjukQ+ ekufp= [kÈpsaA 

  

 

 

 

rkfydk 8.11 

 

A B Y 

0 0 0 

1 0 1 

1 0 0 

1 1 1 
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8.12 esa iafDr;ksa 2, 4  vkSj 8 esa fuxZe 1 gSA ge buds laxr ewyHkwr xq.kuQy fy[krs 

gSa % ,ABC ABC  vkSj ABCA fQj ge dkjukQ+ ekufp= esa fp= 8.9[k ds vuqlkj 

fuxZe 1 Hkjrs gSa vkSj fp= 8.9x ds vuqlkj 'ks"k lHkh LFkkuksa esa 0 Hkjrs gSaA  

 C  C   C  C   C  C 

AB     AB   1  AB  0 1 

AB     AB   1  AB  0 1 

AB    AB  1  AB 0 1 

AB     AB     AB  0 0 

 

 

 

ge fuxZe ds fy, xq.kuQy dk ;ksxQy ¼cwyh; O;atd½ dkjukQ+ ekufp= dks 

ns[kdj gh fy[k ldrs gSa ¼fp= 8.9x½A ;g gS % Y ABC ABC ABC= + + A blds 

laxr rdZ ifjiFk vki [kqn [kÈp ldrs gSaA dkjukQ+ ekufp= blfy, Hkh mi;ksxh 

gksrs gSa D;ksafd os gesa rd± ifjiFkksa dk ljyhdj.k djus ds fy, ,d cgqr dq'ky 

lk/ku çnku djrs gSaA ysfdu ge ml i{k ij ;gka ppkZ ugÈ djsaxsA vc bl bdkÃ 

esa vkius tks lh[kk gS ge mldk lkj çLrqr djsaxsA 

8.5   lkjka'k 

vo/kkj.kk                                      fooj.k 

cwyh; chtxf.kr 

 

 

 

 

 

 

 

 

rdZ ifjiFk ä dk 

ljyhdj.k   

◼ lHkh rdZ xsV vkSj ifjiFk f}-vk/kkjh foèkk esa dke djrs gSa ;kuh bu ifjiFkksa ds 

fuos'k ä vkSj fuxZe ä ds eku dsoy 0 ;k 1 gks ldrs gSaA cwyh; chtxf.kr dk 

mi;ksx rdZ ifjiFkksa ds fuos'k-fuxZe lacaèkksa dk o.kZu djus ds fy, fd;k tkrk gS 

D;ksafd cwyh; chtxf.kr esa fdlh pj dk eku dsoy 0 ;k 1 gkss ldrk gSA cwyh; 

chtxf.kr ds lHkh dk;ns] fu;e vkSj çes; rhu ewyHkwr xsV ä] AND, OR vkSj NOT 

xsV ä] dh lR;eku lkj.kh ls çkIr fd, tkrs gSaA cwyh; chtxf.kr esa ewyHkwr 

xq.kuQy os xq.kuQy gksrs gSa ftudk fuxZe mPp (1) gkssrk gSA feuVeZ ftls 

xq.kuQy dk ;ksxQy (Sum of Product, SOP) dgk tkrk gS] mu pjksa ds 

xq.kuQy ds fy, ç;qä gksrk gS tks èku fpUg }kjk iF̀kD—r gksrs gSaA eSDlVeZ ftls 

;ksxQy dk xq.kuQy (Product of Sum, POS) dgk tkrk gS mu pjksa ds ;ksxQy 

ds fy, ç;qä gksrk gS tks xq.kk ds fpUg ls i`FkD—r gksrs gSaA   

◼ ,d vadh; ifjiFk dks cwyh; O;atd ds :i esa O;Dr fd;k tk ldrk gS vkSj 

cwyh; O;atd ls rdZ ifjiFk çkIr fd;k tk ldrk gSA cwyh; fu;eksa vkSj çes;ksa dk 

ç;ksx djds rdZ ifjiFk ds cwyh; O;atd dks ljyh—r fd;k tk ldrk gS vkSj 

ljy rdZ ifjiFk çkIr fd;k tk ldrk gSA ljyhdj.k dk ewy fu;e ;g gS fd 

rdZ ifjiFk ds cwyh; O;atd d¨  

d½ ;FkklaHko ljy fd;k tk,] vkSj  

[k½ fcuk dks"Bd ds fy[kk tk,A  

 

fp= 8.9 : 3 fuos'k ä okyh lR;eku lkj.kh ds fy, dkjukQ+ ekufp= cukukA 

 

(d) ([k) (x) 
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8.6   var esa dqN iz'u 

1. O;atd Y ABD ABD= + d¨ mlds MSP :i esa ljyh—r djsaA    

2. O;atd Y BC D ABCD= +  d¨ mlds MSP :i esa ljyh—r djsaA    

3. O;atd Y ABC D ABCD= +  d¨ mlds MSP :i esa ljyh—r djsaA    

4. O;atd ( ). ( )Y A BC D FG= + +  d¨ mlds MSP :i esa ljyh—r djsaA    

5. var ds iz'u 2 ds MSP O;atd ds fy, lR;eku lkj.kh fy[ksaA  

6. Y AB AC= +  ds fy, lR;eku lkj.kh fy[ksaA  

7. SOP fofèk dk mi;ksx djds rkfydk 8.13 esa nh xÃ lR;eku lkj.kh ds fy, 

cwyh; O;atd fy[ksa vkSj mls ljyh—r djsaA                                               

rkfydk 8.13 

A B C Y 

0 0 0 1 

0 0 1 0 

0 1 0 1 

0 1 1 0 

1 0 0 0 

1 0 1 1 

1 1 0 0 

1 1 1 1 

rdZ ifjiFk ä ds cwyh; O;atd ä dks ljyh—r djus ds fy, cwyh; lafØ;k,a 

fuEufyf[kr Øe esa dh tkuh pkfg, %  

1. ,dy pjksa dk çfrykseu  

2. dks"Bdksa okyh lHkh lafØ;k,a  

3. OR lafØ;kvksa ls igys AND lafØ;k,a  

4. OR lafØ;k,a  

5. ;fn fdlh O;atd esa ckj (bar) yxk gks] rks çfrykseu djus ls igys lHkh 

lafØ;kvksa dks ykxw dj ysaA  

cwyh; O;atd ls lR;eku lkj.kh fcuk mlds laxr rdZ ifjiFk dk mYys[k fd,  

gq, çkIr dh tk ldrh gSA 

  
lR;eku lkj.kh dk 

cwyh; O;atd vkSj 

laxr rqY; rdZ 

ifjiFk esa :ikarj.k    

◼ cwyh; O;atd vkSj mlds laxr rdZ ifjiFk d¨ nh xbZ lR;eku lkj.kh ls çkIr 

djus ds fy, n¨ fofèk; ä dk mi;ksx fd;k tkrk gSs % xq.kuQy ds ;ksxQy dh 

fof/k (Sum of Product, SOP) vkSj dkjukQ+ ekufp= (Karnaugh map)A  nksuksa  

fofèk; ä esa cwyh; O;atd d¨ xq.kuQyksa ds ;ksxQy ds :i esa çkIr fd;k tkrk gS 

ftls vkSj ljyh—r djds U;wure xq.kuQy ds ;ksxQy (MSP) ds :i esa yk;k 

tkrk gSA MSP O;atd dk mi;ksx djds vafre rdZ ifjiFk [khapk tkrk gSA   
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8. SOP fofèk dk mi;ksx djds rkfydk 8.14 esa nh xÃ lR;eku lkj.kh ds fy, 

cwyh; O;atd fy[ksaA 

                                                rkfydk 8.14 

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 1 

1 0 0 1 

1 0 1 0 

1 1 0 0 

1 1 1 1 

9. lR;eku lkj.kh 8.15 ds fy, cwyh; O;atd fy[ksa vkSj mls ljyh—r djsaA                                                

                                                  rkfydk 8.15 

A B C Y 

0 0 0 0 

0 0 1 1 

0 1 0 1 

0 1 1 0 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 0 

10. rkfydk 8.16 esa nh xÃ lR;eku lkj.kh ds fy, cwyh; O;atd fy[ksa vkSj mls 

dkjukQ+ ekufp= }kjk ljyh—r djsaA                                                 

                                         rkfydk 8.16 

A B C Y 

0 0 0 1 

0 0 1 1 

0 1 0 1 

0 1 1 1 

1 0 0 0 

1 0 1 0 

1 1 0 0 

1 1 1 0 
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 8.7   gy vkSj mÙkj 

cks/k Á'u  

1. d½ Y AB C= +  ds fy, lR;eku lkj.kh rkfydk 8.17 esa nh xÃ gS %                 

rkfydk 8.17 

A B C Y 

0 0 0 0 

0 0 1 1 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 1 

  [k½     Y  =  (A + B) C 

2. d½  ABC ABC ABC+ + ( )ABC AB C C= + +    

ABC AB= + ( )A BC B= +  

( )A B C AB AC= + = +       23 dks ykxw djds 

     [k½  2 fuos'kksa okys NAND vkSj NOR xsVksa dh lR;eku lkjf.k;ka fuEuor~ gSa % 

              rkfydk 8.18 % 2 fuos'kksa okys NAND xsV dh lR;eku lkj.kh 

A B Y 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

     feuVeZ (SOP) % Y AB AB AB= + +  

    eSDlVeZ (POS) % Y A B= +  

             rkfydk 8.19 % 2 fuos'kksa okys NOR xsV dh lR;eku lkj.kh 

A B Y 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

     feuVeZ (SOP) % Y AB=  
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    eSDlVeZ (POS) % ( )( )( )Y A B A B A B= + + +  

                           ( )( )A A AB AB BB A B= + + + +  

                           ( )( )AB AB A B= + +                      10 dks ykxw djds 

   AAB ABB A AB ABB= + + +   

                          AB=     9, 10 vkSj 11 dks ykxw djds 

   ( )A B= +     25 dks ykxw djds 

3. ABC ABC ABC+ + ( )ABC AB C C= + +    

      ABC AB= + ( )A BC B= +   

 ( )A B C AB AC= + = +  

4. cwyh; O;atd ( ) ( )Y AB A B C B B C= + + + +  ds fy, rkfydk 8.5  

dh nwljh iafDr esa 0,A = 0B = vkSj 1C =  gSaA vr%]  

 Y  =  0.0  +  0. (0 + 1)  +  0. (0 + 1)  

                       =  0  +  0.1  +  0.1   

                      =  0  +  0  +  0  =  0  

rkfydk 8.5 dh rhljh iafDr esa 0,A = 1B =  vkSj 0C =  gSaA vr%]  

 Y  =  0.1  +  0. (1 + 0)  +  1. (1 + 0)   

                       =  0  +  0.1  +  1.1  =  0  +  0  +  1  =  1 

rkfydk 8.5 dh vkBoÈ iafDr esa 1,A = 1B = vkSj 1C =  gSaA vr%]  

Y  =  1.1  +  1. (1 + 1)  +  1. (1 + 1)  

    =  1  +  1.1  +  1.1   =  1  +  1  +  1  =  1 

5. rdZ dh fofèk ls Y  =  1 gksrk gS tc ;k rks AB, BC vkSj CA esa ls d¨Ã ,d ;k 

lHkh 1 gksrs gSaA vr%] gesa lR;eku lkj.kh 8.20 çkIr gksrh gS %  

                                        rkfydk 8.20 

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 0 

0 1 1 1 

1 0 0 0 

1 0 1 1 

1 1 0 1 

1 1 1 1 
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 6. fp= 8.10 ns[ksaA   

 

 

 
 
 
 
 

7. Y ABC ABC ABC= + +  

8. fp= 8.11 ns[ksaA   

 
B  B   B  B   B  B   B  B 

    A     A     A     A  0 0 

    A 
   

A 1 
 

 A 1 1  A 1 1 

 

 

var esa dqN iz'u 

1. Y ABD ABD= +     

     ( )AB D D= +  

      .1AB=  AB=  

2. Y BC D ABCD= +  

  ( )B AB C D= +  

  ( )B A C D= + BCD ACD= +     

3. Y ABC D ABCD= +   

   ( )ABD C C= +  ABD=    

4. bl O;atd d¨ ljyh—r djus ds fy, Mh e‚xZu ds igys vkSj nwljs çes; dk 

mi;¨x djsaxsA 

( ). ( )Y A BC D FG= + +     

( ) ( )A BC D FG= + + +  

. .A BC D FG= +  

.( ) .( )A B C D F G= + + +  AB AC DF DG= + + +  

A 

B 

fp= 8.10 

AC  
C 

C  

AB 

Y AB AC= +  

fp= 8.11 : rkfydk 8.11 ds fy, dkjukQ+ ekufp=A  

(d) ([k) (x) (?k) 
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5. BCD + ACD dh lR;eku lkj.kh ds fy, rkfydk 8.21 ns[ksaA   

rkfydk 8.21 

A B C D Y 

0 0 0 0 0 

0 0 0 1 0 

0 0 1 0 0 

0 0 1 1 0 

0 1 0 0 0 

0 1 0 1 0 

0 1 1 0 0 

0 1 1 1 1 

1 0 0 0 0 

1 0 0 1 0 

1 0 1 0 0 

1 0 1 1 1 

1 1 0 0 0 

1 1 0 1 0 

1 1 1 0 0 

1 1 1 1 1 

6. rkfydk 8.22 ns[ksaA   

                                       rkfydk 8.22 

A B C Y 

0 0 0 0 

0 0 1 0 

0 1 0 1 

0 1 1 1 

1 0 0 1 

1 0 1 0 

1 1 0 1 

1 1 1 0 

7. Y ABC ABC ABC ABC= + + +    

              ( ) ( )AC B B AC B B= + + +  

               AC AC= +                                         
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 8. Y ABC ABC ABC ABC= + + +                                      

9. Y ABC ABC ABC ABC= + + +  

               ( ) ( )A BC BC A BC BC= + + +  

               ( )( )A A BC BC= + + BC BC= +                                       

10. dkjukQ+ ekufp=  ds fy, fp= 8.12 ns[ksaA  

 

 C  C   C  C   C  C 

AB     AB  1 1  AB  1 1 

AB     AB  1 1  AB  1 1 

AB    AB    AB 0 0 

AB     AB     AB  0 0 

 

 

 

 

cwyh; O;atd gS % Y ABC ABC ABC ABC= + + +                                          

 

fp= 8.12 % var ds iz'u 10 ds fy, dkjukQ+ ekufp= dh jpukA 

(d) ([k) (x) 


