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June, 2026 

BMTC–103 : DISCRETE MATHEMATICS 

Time : 2 Hours  Maximum Marks : 50 

Note : (i) Question No. 1 is compulsory. 

 (ii) Attempt any four questions from the 

remaining. 

 (iii) Use of calculator is not allowed.     

1. State which of the following statements are 

true and which are false. Justify your 

answer with a short proof or a counter 

example as appropriate. Marks will be given 

only for proper justification. 5×2=10 

(a) For any statements p and q, 

( ~ )p q p   is a tautology. 
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(b) The number 10 has a self-conjugate 

partition. 

(c) The recurrence relation 

                   2
2 3 4( )n n n na a a a n       

 is linear and homogeneous with order 3. 

(d) The trace of a square matrix of order n 

can be computed in O(n) time. 

(e) The ordinary generating function for 

the sequence (1, 2, 4, 8, ...) is (1 – x)– 2. 

2. (a) Prove that for 1 k n  , the number of 

partitions of n with exactly k parts is 

equal to the number of partitions of n 

with k as the largest part. 3 

(b) Prove that 5

5

5
3

, ,p q r p q r  

 
 

 
 . 3 

(c) How many ways are there to choose a 

set of 5 cards from a deck of 52 playing 

cards, such that the set has at least one 

face card ? 4 

3. (a) If 5 points are chosen at random within 

or the boundary of an equilateral 

triangle of side 1 cm, show that the 

distance between any two of the points 

is at most 0.5 cm. 3 
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(b) For n k r  , show that :  

n k n n r

k r r k r

       
       

       
 

using combinatorial arguments. 4 

(c) Compute the worst case time 

complexity of the insertion sort 

algorithm. 3 

4. (a) Let na  denote the number of ways to 

select n shirts from 5 types of shirts, 

each type available in unlimited 

quantity. Construct the ordinary 

generating function for 0( )n na  . 3 

(b) Using generating functions, prove the 

identity : 4 

2

0

2n

r

n n

r n

   
   

   
  

(c) Using the principle of mathematical 

induction prove that : 3 

2

1

( 1)(2 1)

6

n

k

n n n
k



 
   
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5. (a) Solve the recurrence relation : 5 

1

3 2( !) , 1
ana n n n


     

where 0 1a  . 

(b) Set up a recurrence relation for nc , the 

number of comparisons required in the 

worst case to sort a list of n numbers in 

ascending order. Also compute 1 2,c c   

and 3c . 5 

6. (a) Use truth table to show that the 

statement :  

( ) ( ) ( )p q q r p r      

holds for any statements p, q and r. 5 

(b) Give a direct proof of the fact that the 

sum of two prime numbers, each 

greater than 2, is not a prime number. 2 

(c) Find the output of the following logic 

circuit : 3 
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 BMTC–103 

foKku Lukrd (xf.kr)  

(ch- ,l&lh- ,Q- ,e- Vh-) 

l=kar ijh{kk  

twu] 2026 

ch-,e-Vh-lh-&103 % fofoDr xf.kr 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % (i) iz'u la[;k 1 vfuok;Z gSA  

 (ii) 'ks"k iz'uksa esa ls fdUgha pkj iz'uksa ds mÙkj nhft,A 

 (iii) dSYdqysVjksa ds iz;ksx dh vuqefr ugha gSA 

1- crkb, fd fuEufyf[kr esa ls dkSu&ls dFku lR; vkSj 

dkSu&ls vlR; gSaA vius mÙkj dh iqf"V ,d y?kq miifÙk 

;k izfr&mnkgj.k nsdj dhft,A vad dsoy mfpr iqf"V ds 

fy, gh fn, tk,¡xsA 2×5=10 

(d) fdUgha Hkh dFkuksa p vkSj q ds fy, ( ~ )p q p   

,d loZlR; dFku gSA 

([k) la[;k 10 ,d Lola;qXeh foHkktu gSA 
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(x) iqujko`fÙk lEcU/k 
2

2 3 4( )n n n na a a a n    

jSf[kd vkSj le?kkr gS ftldh dksfV 3 gSA 

(?k) dksfV n okys ,d oxZ vkO;wg dk fod.khZ; ;ksxQy 

O(n) le; esa Kkr fd;k tk ldrk gSA 

(³) vuqØe (1, 2, 4, 8, ....) ds fy, lkekU; tud 

Qyu (1 – x)–2 gSA 

2- (d) fl¼ dhft, fd 1 k n   ds fy,] n ds 

Bhd&Bhd k Hkkx okys foHkktuksa dh la[;k n ds mu 

foHkktuksa dh la[;k ds cjkcj gS ftudk egÙke Hkkx 

k gSA   3 

([k) fl¼ dhft, % 3 

5

5

5
3

, ,p q r p q r  

 
 

 
  

(x) 52 iÙkksa dh ,d rk'k dh xM~Mh ls 5 iÙkksa dk p;u 

fdrus rjhdksa ls fd;k tk ldrk gS ;fn p;u esa 

de&ls&de ,d eq[k okyk iÙkk 'kkfey gksA 4 

3- (d) ;fn 1 lseh- Hkqtk okys ,d leckgq f=Hkqt ij ;k 

mlds vUnj 5 fcUnq ;kn`PN;k pqus tkrs gSa rks fn[kkb, 

fd muesa ls fdUgha nks fcUnqvksa ds chp dh nwjh 

vf/kdre 0-5 lseh- gksxhA 3 
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([k) lap;foU;kldh; rdks± dk iz;ksx djds] fn[kkb, fd 

n k r   ds fy, % 4 

n k n n r

k r r k r

       
       

       
 

gksrk gSA 

(x) fuos'ku Nk¡V dyufof/k dh fuÏ"Vre dky tfVyrk 

Kkr dhft,A 3 

4- (d) eku yhft, na , 5 izdkj dh deht+ksa] ftuesa ls 

izR;sd izdkj vlhfer ek=k esa miyC/k gS] esa ls n 

dehtsa pquus ds rjhdksa dh la[;k dks n'kkZrk gSA 

0( )n na  ds fy, lkekU; tud Qyu izkIr 

dhft,A  3 

([k) tud Qyuksa ds iz;ksx ls] loZlfedk % 4 

2

0

2n

r

n n

r n

   
   

   
  

dks fl¼ dhft,A 

(x) xf.krh; vkxeu ds fu;e dk iz;ksx djds fl¼ 

dhft, fd % 3 

2

1

( 1)(2 1)

6

n

k

n n n
k



 
  
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5- (d) iqujko`fÙk laca/k % 

1

3 2( !) , 1
ana n n n


    

dks gy dhft,] tgk¡ 0 1a   gSA 5 

([k) n la[;kvksa dh ,d lwph dks vkjksgh Øe esa 

O;ofLFkr djus ds fy, fuÏ"Vre fLFkfr esa 

vko';d rqyukvksa dh la[;k nc  ds fy, ,d 

iqujko`fÙk lEcU/k LFkkfir dhft,A lkFk gh] 1 2,c c   

vkSj 3c  Kkr dhft,A 5 

6- (d) lR; lkj.kh ds iz;ksx ls fn[kkb, fd dFku % 5 

( ) ( ) ( )p q q r p r      

fdUgha Hkh dFkuksa p, q vkSj r ds fy, ges'kk lR; gSA 

([k) bl rF; dh izR;{k miifÙk nhft, fd 2 ls cM+h nks 

vHkkT; la[;kvksa dk ;ksxQy ,d vHkkT; la[;k 

ugha gSA  2 

(x) fuEukafdr rdZ ifjiFk dk fuxZe Kkr dhft, % 3 
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