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B. A. (Part III) EXAMINATION, 2020 

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 from each question. All questions 
carry equal marks. 

bdkbZ&1 
(UNIT—1) 

1- ¼v½ xf.krh; vkxeu fof/k ls gy dhft, % 
2 2 3 21 2 3 ........ n      
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Prove that by Mathematical Induction method : 

2 2 3 21 2 3 ........ n      
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¼c½ ,d O;kdj.k dh Hkk”kk dks ifjHkkf”kr dhft,A ekuk fd % 

     G 0,1 , , , 115, 0s s s s         

,d O;kdj.k gSA L (G) Kkr dhft,A 

Define language of a grammar. Let : 

     G 0,1 , , , 115, 0s s s s       

be a grammar. Determine L (G). 

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

State and prove additive law of probability. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fl) dhft;s 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 rqY;rk laca/k dks ifjHkkf”kr dhft,A ;fn I  iw.kk±dksa dk leqPp; 

gS rFkk laca/k R ,x y x y   ,d lEiw.kk±d gS] rks fl) 

dhft, fd R ,d rqY;rk laca/k gSA 

Define equivalence relation. If I is the set of integers 

and the relation R ,x y x y   is an even integer, then 

prove that R is an equivalence relation. 

¼l½ fitu gksy fl)kUr dks mnkgj.k lfgr le>kb,A 

Explain the Pigeon Hole principle with an example. 
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bdkbZ&3 
(UNIT—3) 

3- ¼v½ ccy lkVZ ,YxksfjFe fyf[k,A 

Write Bubble Sort Algorithm. 

¼c½ n’kkZb;s fd Hkk”kk  2L : , 1ka k i i    ,d ifjfer 

voLFkk Hkk”kk ugha gSA 

Show that the language  2L : , 1ka k i i   is not 

a finite state language. 

¼l½ tud Qyu fof/k ls fuEu ;ksx dks Kkr dhft, % 

3.2.1 + 4.3.2 + 5.4.3 + ........ +    1 . . 1r r r  . 

Using generating function method, evaluate the sum : 

3.2.1 + 4.3.2 + 5.4.3 + ........ +    1 . . 1r r r  . 

bdkbZ&4 
(UNIT—4) 

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

1 24 4 2r
r r ra a a      

Solve the following difference equation : 

1 24 4 2r
r r ra a a     

¼c½ lewg dks ifjHkkf”kr dj ,d mnkgj.k nhft,A 
Define Group and give one example of the group. 

¼l½ iqujkòfŸk laca/k 1 29 6 0r r ra a a     dks gy dhft,A 
fn;k gS 0 0a   vkSj 1 1a  A 

Solve the recurrence relation 1 29 6 0r r ra a a    . 

Given that 0 0a   and 1 1a  . 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ fl) dhft, fd nks tkydksa dk lh/kk xq.ku ,d tkyd gksrk 
gSA 

Prove that direct product of two lattices is a lattice.  

¼c½ fLopu ifjiFk  

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

dks ljyhdr̀ fLopu ifjiFk ls izfrLFkkfir dhft,A 

Replace the switching function  

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

a simple switching function. 

¼l½ fuEufyf[kr Qyu dk fo;ksth izlkekU; :i Kkr dhft, % 

     , ,f x y z x y y z yz        
  

Find disjunctive normal form of the following function : 

     , ,f x y z x y y z yz          
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