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 B. Sc. (Part III) EXAMINATION, 2020 

MATHEMATICS 

(Optional) 

Paper Third (B) 

(Discrete Mathematics) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

 Attempt any two parts from each Unit. All questions 
carry equal marks. 

bdkbZ&1 
(UNIT—1) 

1- ¼v½ xf.krh; vkxeu fof/k ls n’kkZb;s fd 4 24n n ] 3 ls 

foHkkftr gksxk 2n  A  

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

mathematical induction method. 

¼c½ 1 ls 500 rd fdrus iw.kk±d gSa tks 3 ls ;k 11 ls HkkT; gSa 
fdUrq 3] 5 vkSj 11 lHkh ls ugha \ 

How many integers from 1 to 500 are divisible by 3 or 
by 11 but not all 3, 5 and 11 ? 
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¼l½ ;fn 1E  vkSj 2E  dksbZ nks ?kVuk,¡ gSa] rc fl) dhft, fd 

?kVuk ¼ 1E  ;k 2E ½ ds ?kVus dh izkf;drk 

       1 2 1 2 1 2P E E P E P E P E E     A 

If 1E  and 2E  are any two events, then prove that the 

probability of happening an event ( 1E  or 2E ) is : 

                         1 2 1 2 1 2P E E P E P E P E E      

bdkbZ&2 
(UNIT—2) 

2- ¼v½ ;fn /ku iw.kk±dksa dk leqPp; N  gks vkSj leqPp; N N  esa 
ifjHkkf”kr dksbZ lEcU/k R ,slk gks fd % 

   , R ,a b c d a d b c     

tgk¡ , , , Na b c d  ] rks fl) dhft, fd R  rqY;rk lEcU/k 
gSA  
If N be the set of positive integers and a relation R be 
defined in N × N by : 

   , R ,a b c d a d b c      

where , , , Na b c d  , then prove that R is an 
equivalence relation. 

¼c½ eku yks  L,   ,d ySfVl gS rc eku yhft,   rFkk 
, L  esa Øe’k% volaf/k rFkk lfEeyu lafØ;kvksa dks fu:fir 

djrs gSa] rc fdUgha , , La b c   ds fy, fl) dhft, fd % 

   a b c a b c       

tgk¡ , , La b c  A 
Let (L,  ) be a lattice and let   and   denote the 
operations of meet and join in L, then for any 

, , La b c  , , , La b c  , prove that : 

                a b c a b c     , , La b c  . 
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¼l½ n’kkZb;s fd n  ‘kh”kks± lfgr ,d ljy xzkQ esa dksjksa dh egŸke 

la[;k 
 1

2

n n 
 gksrh gSA 

Show that the maximum number of edges in a simple 

graph with n vertices is 
 1

2

n n 
. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ifjfer voLFkk ;U= M  dh U;wurehdr̀  Minimize  

dhft,] tgk¡ M  fuEukafdr voLFkk lkj.kh ls fn;k x;k gS % 

voLFkk 
fuos’k 

fuxZe 
0 1 

 ⇒    S0 S1 S5 0 

S1 S0 S5 0 

S2 S6 S0 0 

S3 S7 S1 0 

S4 S0 S6 0 

S5 S7 S2 1 

S6 S0 S3 1 

S7 S0 S2 1 
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Minimize the finite state machine M whose state table 

is given below : 

State 
Input 

Output 
0 1 

 ⇒    S0 S1 S5 0 

S1 S0 S5 0 

S2 S6 S0 0 

S3 S7 S1 0 

S4 S0 S6 0 

S5 S7 S2 1 

S6 S0 S3 1 

S7 S0 S2 1 

¼c½ ,d ifjfer voLFkk ;U= dh vfHkdYiuk dhft, tks Bhd ,d 

fuxZe 1 j[krk gS tc fuos’k vuqØe vadksa 101 ij lekIr gksrk 

gSA 

Design a finite state machine having an output of 

1 exactly when the input sequence ends with the 

digits 101. 

¼l½ eku yhft, a  rFkk b  nks la[;kRed Qyu gSa tks % 

0 , 0 4

2 3, 5r r

r
a

r
 

   
  

1 2 , 0 2

2, 2

r

r
r

b
r r

    
 

  

ls ifjHkkf”kr gSa] rc a b  rFkk ab  Kkr dhft,A 
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Let a and b be two numeric functions defined by : 

0 , 0 4

2 3, 5r r

r
a

r
 

   
  

1 2 , 0 2

2, 2

r

r
r

b
r r

    
 

 

obtain a b  and ab . 

bdkbZ&4 

(UNIT—4) 

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

2 12 2r
r r ra a a r      

Solve the following difference equation : 

2 12 2r
r r ra a a r      

¼c½ tud Qyu fof/k ls fuEufyf[kr vUrj lehdj.k dk gy Kkr 

dhft, % 

1 25 6 2r r ra a a      

fn;k x;k gS % 

               0 11, 2a a  A 

Solve the following difference equation by using 

generating function method : 

1 25 6 2r r ra a a     

given that : 

0 11, 2a a  . 
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¼l½ fl) dhft, fd fuEu pkj vkO;wgksa % 

1 0 1 0 1 0 1 0
; ; ;

0 1 0 1 0 1 0 1

        
               

  

dk leqPp; vkO;wg xq.ku ds vUrxZr ,d lewg gSA D;k ;g 

vkcsyh gS \ 

Show that the four matrices : 

1 0 1 0 1 0 1 0
; ; ;

0 1 0 1 0 1 0 1

        
               

 

form a multiplicative group. Is this abelian ? 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fuEufyf[kr dks ,d mnkgj.k nsdj ifjHkkf”kr dhft, % 

(i) iw.kZ Øe ,oa iw.kZ ySfVl 

(ii) caVuh; tkyd 

Define the following with an example : 

(i) Complete order and complete lattice 

(ii) Distributive lattices 

¼c½ fuEufyf[kr cwyh;u Qyuksa dks fo;kstuh; izlkekU; :i esa 
ifjofrZr dhft, % 

     F , , .x y z x y y z y z
        

  

Change the following Boolean function to disjunctive 

normal form : 

     , , .f x y z x y y z y z
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¼l½ fuEufyf[kr ifjiFk dk ljyhdj.k dhft, % 
Simplify the following circuit : 
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