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E–3771 

B. Sc. (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 lehdj.k % 

1 2 3 4 13x x x x  

10 5x , i = 0 ls 5 rd] ds lHkh iw.kk±d gyksa dks Kkr 

dhft,A  
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Find the integer solutions of equation : 

1 2 3 4 13x x x x  

10 5x , i = 0 to 5. 

¼c½ fl) dhft, % 

2 2 2 2 2
1 1 1C C 2 C Cn n n n

n n n n   

Prove that : 

2 2 2 2 2
1 1 1C C 2 C Cn n n n

n n n n  

¼l½ izkf;drk dk xq.ku fu;e fyf[k;s ,oa fl) dhft,A  

State and prove multiplicative law of probability. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fl) dhft, fd 1]00]000 O;fDr;ksa esa de ls de nks O;fDr 

,sls gSa ftUgksaus Bhd ,d le; ¼?kaVk] feuV] lsd.M½ esa tUe 

fy;k gSA  

Prove that among 1,00,000 people, there are at least 

two who were born at exactly the same time (hour, 

minute and second). 

¼c½ ;fn leqPp; A esa R ,d rqY;rk lEcU/k gS] rks fl) dhft, 

fd 
1R  Hkh leqPp; A esa ,d rqY;rk lEcU/k gSA  

Prove that if R is an equivalence relation on a set A, 

then prove that 
1R  is also an equivalence relation on A. 
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¼l½ ,d xzkQ G = (V, E) fn;k gqvk gS] ftlesa % 

1 2 3 4 5V {V ,V ,V ,V ,V }  

1 2 1 5 2 3 2 4E {(V ,V ),(V ,V ),(V ,V ),(V ,V )  

3 4 3 5 4 5(V ,V ),(V ,V ),(V ,V )}   

mi;qZDr xzkQ dh vklUurk o vkiru vkO;wg Kkr dhft,A  

The following graph G = (V, E), where : 

1 2 3 4 5V {V ,V ,V ,V ,V }  

1 2 1 5 2 3 2 4E {(V ,V ),(V ,V ),(V ,V ),(V ,V )  

3 4 3 5 4 5(V ,V ),(V ,V ),(V ,V )}   

is given. Find the adjacency and incidence matrix of 

the above graph.  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ a * b dk fu/kkZj.k dhft;s] tgk¡ % 

1, 0 2

0, 3r

r
a

r
 

1, 0 2

0, 3r

r
b

r
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Determine a * b, where : 

1, 0 2

0, 3r

r
a

r
 

1, 0 2

0, 3r

r
b

r
   

¼c½ tud Qyu dh lgk;rk ls fuEufyf[kr Js.kh dk ;ksxQy Kkr 

dhft, % 

2 2 2 21 2 3 ....... r . 

Using generating functions, evaluate the sum of the 

following series : 

2 2 2 21 2 3 ....... r . 

¼l½ n’kkZb;s fd Hkk”kk % 

L { : 1}k ka b k  

,d ifjfer voLFkk Hkk”kk ugha gSA   

Show that the language :  

L { : 1}k ka b k  

is not a finite state language.  
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bdkbZ&4 

(UNIT—4) 

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

1 2 34 20 17 4 0r r r ra a a a   

Solve the following difference equation : 

1 2 34 20 17 4 0r r r ra a a a  

¼c½ tud Qyu fof/k }kjk fuEufyf[kr varj lehdj.k dks gy 

dhft, % 

1 25 6 2 , 2r
r r ra a a r r  

fn;s x;s ifjlhek izfrcU/k gaS % 

0 1a  

1 1a    

Solve the following difference equation by method of 

generating function : 

1 25 6 2 , 2r
r r ra a a r r  

with the boundary condition : 

0 1a  

1 1a .   
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¼l½ fl) dhft, fd ,d lewg G ds fdlh ifjfer mileqPp; H 

ds ,d milewg gksus ds fy, vko’;d o i;kZIr izfrcU/k ;g gS 

fd H, xqzi G dh f}pj lafØ;k ds vUrxZr laòr gksuk pkfg,A  

Prove that the necessary and sufficient condition for a 

finite subset H of a group G to be a subgroup that is H 

must be closed under the binary operation of group G.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ cwyh; chtxf.kr dk iz;ksx djds fuEufyf[kr loZlfedk fl) 

dhft, % 

abc + abc' + ab'c +a'bc = ab + bc + ca 

By using Boolean Algebra, prove the the following 

statement : 

abc + abc' + ab'c +a'bc = ab + bc + ca 

¼c½ cwyh; chtxf.kr (B, , , ’) esa fdUgha nks vo;oksa a rFkk b ds 

fy;s fl) dhft, fd %  

(i) ( )a b a b  

(ii)  ( )a b a b  
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For any two elements a and b in a Boolean algebra 

(B, , , ’), prove that : 

(i) ( )a b a b  

(ii)  ( )a b a b  

¼l½ fLopu Qyu % 

                F (x, y, z) = xyz + xyz' + x'yz' + x'y'z' + x'y'z 

dks ljyhdr̀ fLopu ifjiFk ls izfrLFkkfir dhft,A  

Find the simpler switching circuit for the following 

switching function : 

                F (x, y, z) = xyz + xyz' + x'yz' + x'y'z' + x'y'z 
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