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E–3342 

B. A. (Part III) EXAMINATION, 2021 

MATHEMATICS 

(Optional) 

Paper Third (B) 

(Discrete Mathematics) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd iz’u ls dksbZ nks Hkkx gy  dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 Attempt any two parts of each question. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ vkxeu fof/k ls n’kkZb;s fd 
4 24 ,n n  3 ls foHkkftr gS 

2n A   

Show that 4 24n n  is divisible by 3 for all 2n  by 

induction method.  
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¼c½ Hkk”kk L { : 0}x ya b x y  ds fy, O;kdj.k dh lajpuk 

dhft, ,oa O;kdj.k dk uke Hkh crkb,A   

Construct a grammar for the language 

L { : 0}x ya b x y  and also name the type of 

grammar.  

¼l½ cst izes; fyf[k, ,oa bls fl) dhft,A  

State and prove Bayes‟ theorem.  

bdkbZ&2 

(UNIT—2) 

2- ¼v½ ;fn R rFkk S leqPp; X esa rqY;rk lEcU/k gks] rks fl) 

dhft, fd R S  Hkh X esa ,d rqY;rk lEcU/k gSA  

If R and S is an equivalent relation in the set X, then 

prove that R S  is an equivalence relation in X.   

¼c½ eku yhft, L, 24 ds lHkh xq.ku[k.Mksa dk leqPp; gS vkSj eku 

yhft, „I‟ L ij foHkkT;rk lEcU/k gSA n’kkZb, fd (L, I) ,d 

ySfVl gS ,oa gkls vkjs[k Hkh cukb,A  

Let L be the set of all factors of 24 and let „I; be the 

divisibility relation on L. Show that (L, I) is a lattice. 

Also draw Hasse diagram.  
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¼l½ fMdksLVªk (Dijkstra‟s) ,YxksfjFke dh lgk;rk ls fuEukafdr 

Hkkfjr vkjs[k esa a ls z rd dk y?kqre iFk (shortest path) 

Kkr dhft, % 

Apply Dijkstra‟s algorithm to find the shortest path 

from a to z in the weighted graph given below : 

 

 

 

 

 

 

 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ,d ifjfer voLFkk ;U= dh vfHkdYiuk dhft, tks leqPp; 

{0, 1, 2} dks fuos’k ds :i esa izkIr djrk gS rFkk ,d fuxZe 

bl izdkj tfur djrk gS fd fuxZe fuos’k vuqØe esa vadksa ds 

;ksxQy ds ekWM~;wyks 3 ds cjkcj gSA  

Design a finite state machine that receives the set  

{0, 1, 2} as input and produces an output such that the 

output is equal to the modulo 3 sum of the digits in the 

input sequence.  
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¼c½ ;U= dks U;wurehdr̀ (minimize) dhft, ftldh voLFkk 

lkj.kh uhps nh xbZ gS % 

State 
Input 

Output 
0 1 

0S   3S  6S  1 

1S  4S  2S  0 

2S  4S  1S  0 

3S  2S  0S  1 

4S  5S  0S  1 

5S  3S  5S  0 

6S  4S  2S  1 

Minimize the machine whose state table is given  

below : 

State 
Input 

Output 
0 1 

0S   3S  6S  1 

1S  4S  2S  0 

2S  4S  1S  0 

3S  2S  0S  1 

4S  5S  0S  1 

5S  3S  5S  0 

6S  4S  2S  1 
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¼l½ eku yhft, a ,d la[;kRed Qyu gS tks % 

2 ; 0 3

2 5 ; 4
r r

r
a

r
 

ls fn;k tkrk gSA  

(i) 2S a  rFkk 2S a  dk fu/kkZj.k dhft,A  

(ii) a rFkk a  dk fu/kkZj.k dhft,A    

Let a be a numeric function given by : 

2 ; 0 3

2 5 ; 4
r r

r
a

r
 

(i) Determine 2S a  and 2S a . 

(ii) Determine a and a . 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ fuEufyf[kr varj lehdj.k dks gy dhft, % 

2
2 14 4r r ra a a r   

Solve the following difference equation : 

2
2 14 4r r ra a a r  
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¼c½ tud Qyu fof/k dk iz;ksx dj fuEufyf[kr vUrj lehdj.k 

dks gy dhft, % 

1 25 6 2; 2r r ra a a r
 

fn;s x;s ifjlhek izfrca/k gS % 

0 1a  

 1 2a . 

Solve by the method of generating functions the 

recurrence relation : 

1 25 6 2; 2r r ra a a r
 

with the boundary conditions 0 1a  and 1 2a . 

¼l½ fl) dhft, fd lHkh /ku ifjes; la[;kvksa dk leqP;; lafØ;k 

“*” ds lkis{k ,d vkcsyh lewg cukrk gS tcfd lafØ;k “*” 

fuEu izdkj ls ifjHkkf”kr gS % 

 
*

2

ab
a b . 

Show that the set of all positive rational numbers forms 

an abelian group under composition defined by : 

*
2

ab
a b . 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ eku yhft, a, b, c ,d ySfVl (L, )  esa vo;o gSA n’kkZb, 

fd (L, )  esa fuEufyf[kr ßfucZyÞ caVu fu;e ykxw gksrk gS % 

(i) ( ) ( ) ( )a b c a b a c
   

, , La b c  

(ii) ( ) ( ) ( )a b a c a b c
   

, , La b c    

Let a, b, c be elements in a lattice (L, ) . Show that the 

following “weak” distributive law holds in (L, )  : 

(i) ( ) ( ) ( )a b c a b a c
   

, , La b c  

(ii) ( ) ( ) ( )a b a c a b c
   

, , La b c    

¼c½ ,d cwyh; chtxf.kr (B, +, ., ‟) esa fuEufyf[kr loZlfedk;sa 

fl) dhft, % 

           p.q.r + p.q.r' + p.q'.r + p'.q.r = p.q + q.r + r.p 

, , Bp q r   

Prove the following identity in a Boolean algebra  

(B, +, ., ‟) : 

           p.q.r + p.q.r' + p.q'.r + p'.q.r = p.q + q.r + r.p 

, , Bp q r   
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¼l½ fuEufyf[kr fLopu ifjiFk dks ljyhdr̀ fLopu ifjiFk ls 

izfrLFkkfir dhft, % 

Replace the following switching circuit by a simpler 

one : 
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