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BACHELOR’S DEGREE 
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Term-End Examination 

June, 2025 

MTE-13 : DISCRETE MATHEMATICS 

Time : 2 Hours  Maximum Marks : 50 

Note : Q. No. 1 is compulsory. Do any four 

questions from Q. Nos. 2 to 7. Calculator 

are not allowed.  

1. Which of the following statements are True 

and which are False ? Justify your  

answers :   5×2=10 

(i) ( ) (~ )p q p q    is a tautology. 

(ii) 1 33 4 0n n na a a     is a homogeneous 

recurrence relation of order two. 
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(iii) 4,4K  is a non-planar graph. 

(iv) If Nn  has a self-conjugate partition, 

then n is of the form 
( 1)

2

m m 
 for some 

Nm .  

(v) “Every real number is the square of 

another real number” is a proposition. 

2. (a) Draw three non-isomorphic spanning 

trees of the graph drawn below, with 

justification :  3 

 

 

 

 

(b) Write the negation, converse and 

contrapositive of the following 

proposition : 3 

“If two numbers are not equal, then 

their squares are not equal.” 

(c) How many positive integers  1200 are 

not divisible by any of 3, 5 or 7 ? 4  
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3. (a) Check whether the following graph is 

Eulerian. Is it Hamiltonian ? Justify 

your answer.  4 

 

 

 

 

 

 

 

 

 

(b) Let X = {1, 2, 4, 5, 10, 20}. For any 

, X,a b  define : 6 

and      a b   l.c.m. of a and b  

            a b   g.c.d. of a and b. 

Check whether or not, X is a Boolean 

algebra w.r.t.   and  . 

4. (a) Prove the following identity : 3 

0

C( , ).C( , ) C(2 , )
k

i

n i n k i n k


   

(b) Solve the recurrence : 3 

1 24 8 3 0,n n na a a     2n   
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(c) (i) Draw the complement of the graph 

given below : 2 

 

 

 

 

 

 

(ii) Is this complement a planar  

graph ? Justify your answer. 2 

5. (a) If a five-digit number is chosen at 

random, what is the probability that the 

product of its digits is 28 ? 4 

(b) Using generating functions, find a 

formula for na  which satisfies the 

recurrence relation :  6 

         12 ( 1)n na n a n    and 0 1a  .  
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6. (a) Find the Boolean expression in DNF for 

which the function 3: B Bf   is given 

by the following table : 5 

1 2 3( , , )x x x   f 1 2 3( , , )x x x  

(0, 0, 0) 1 

(0, 0, 1) 0 

(0, 1, 0) 1 

(0, 1, 1) 1 

(1, 0, 0) 1 

(1, 1, 0) 0 

(1, 0, 1) 1 

(1, 1, 1) 1 

(b) Prove that : 5 

   2 1S 2 1, 2n
n n   

7. (a) Find the coefficient of 
7x  in the 

expansion of 2 6(2 2 1) .x x   5 

(b) Draw a connected planar 3-regular 

graph with eight vertices. Find the 

number of regions in any plane drawing 

of this graph.  5  
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Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2025 

,e-Vh-bZ-&13 % fofoDr xf.kr 

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

uksV % iz'u la- 1 vfuok;Z gSA iz'u la- 2 ls 7 rd fdUgha pkj 

iz'uksa ds mÙkj nhft,A dSYdqysVjksa ds iz;ksx vuqefr ugha 

gSA 

1- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa vkSj dkSu&ls 

vlR; gSa \ vius mÙkjksa dh iqf"V dhft, % 5×2=10 

(i) ( ) (~ )p q p q    dk loZlR; dFku gSA 

(ii) 1 33 4 0n n na a a     dksfV nks okyk ,d 

le?kkr iqujko`fÙk laca/k gSA 

(iii) 4,4K  ,d vleryh; xzkQ gSA 
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(iv) ;fn Nn  dk ,d Lola;qXeh foHkktu gS] rks 

fdlh Nm  ds fy, 
( 1)

2

m m
n


  gSA 

(v) ßizR;sd okLrfod la[;k fdlh vU; okLrfod 

la[;k dk oxZ gSAÞ ,d dFku gSA 

2- (d) uhps fn, xzkQ ds rhu vrqY;kdkjh tud o`{k] iqf"V 

lfgr cukb, % 3 

 

 

 

 

 

([k) fuEufyf[kr dFku ds fu"ks/k] foykse vkSj izfrfLFkrd 

fyf[k, %  3 

ß;fn nks la[;k,¡ cjkcj ugha gSa] rks muds oxZ Hkh 

cjkcj ugha gSaAÞ 

(x) 1200 ;k blls NksVs fdrus /ku iw.kk±d 3] 5 ;k 7 esa 

ls fdlh ls Hkh foHkkT; ugha gSa \ 4 
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3- (d) tk¡p dhft, fd fuEufyf[kr xzkQ vkW;yjh; gS ;k 

ughaA D;k ;g gSfeYVksuh; gS \ vius mÙkj dh iqf"V 

dhft,A  4 

 

 

 

 

 

 

([k) eku yhft, X = {1, 2, 4, 5, 10, 20} gSA fdlh 

Hkh , Xa b  ds fy, ifjHkkf"kr dhft, % 6 

        a b a   vkSj b  dk y?kqre lekioR;Z  

rFkk    a b a   vkSj b  dk egÙke lekiorZd 

tk¡p dhft, fd   vkSj   ds lkis{k X ,d cwyh; 

chtkoyh gS ;k ughaA 

4- (d) fuEufyf[kr loZlfedk fl¼ dhft, % 3 

0

C( , ).C( , ) C(2 , )
k

i

n i n k i n k


   
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([k) iqujko`fÙk % 3 

1 24 8 3 0,n n na a a     2n   

dks gy dhft,A 

(x) (i) uhps fn, x, xzkQ dk iwjd cukb, % 2 

 

 

 

 

 

 

(ii) D;k iwjd ,d leryh; xzkQ gS \ vius mÙkj 

dh iqf"V dhft,A 2 

5- (d) ;fn ,d ik¡p&vadh; la[;k ;kn`PN;k pquh tkrh gS] 

rks D;k izkf;drk gS fd blds vadksa dk xq.kuQy  

28 gS \  4 

([k) tud Qyuksa dk iz;ksx djds] na  ds fy, ,d lw= 

Kkr dhft, tks iqujko`fÙk laca/k 12n na n a  

( 1)n   vkSj 0 1a   dks larq"V djrk gksA 6 
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6- (d) fuEufyf[kr lkj.kh }kjk ifjHkkf"kr Qyu 

3: B Bf   ds fy,] cwyh; O;atd dk DNF 

Kkr dhft, % 5 

1 2 3( , , )x x x   f 1 2 3( , , )x x x  

(0, 0, 0) 1 

(0, 0, 1) 0 

(0, 1, 0) 1 

(0, 1, 1) 1 

(1, 0, 0) 1 

(1, 1, 0) 0 

(1, 0, 1) 1 

(1, 1, 1) 1 

([k) fl¼ dhft, fd lHkh 2n   ds fy, 

2 1S 2 1n
n

   gSA 5 

7- (d) 
2 6(2 2 1)x x   ds izlkj eas 

7x  dk xq.kkad Kkr 

dhft,A  5 

([k) 8 'kh"kks± ij ,d lac¼ leryh; 3&fu;fer xzkQ 

cukb,A bl xzkQ ds fdlh Hkh lery esa {ks=ksa dh 

la[;k Kkr dhft,A 5 

× × × × × 


