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BACHELOR’S DEGREE 
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MTE-13 : DISCRETE MATHEMATICS 

Time : 2 Hours  Maximum Marks : 50 

Note : Question No. 1 is compulsory. Do any 

four questions from Q. Nos. 2 to 7. 

Calculator is not allowed.  

1. Which of the following statements are True 

and which are False ? Justify your  

answers :  10 

 (i) There is at least one graph with five 

vertices of degrees 2, 2, 2, 2, 3. 

 (ii) The generating function for the 

sequence na  = n + 1 is  


1

1 z
. 
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 (iii) q  (p  q) is a tautology. 

 (iv) There is a 3-regular graph on n vertices, 

  4.n  

 (v) 5 has a self-conjugate partition. 

2. (a) Using induction, show that : 4 

    2n2 > (n + 1)2,        3n   

 (b) Find the general solution of the 

recurrence relation :  13 3.2n
n na a . 

Also find the solution when a1 = 6. 4 

 (c) Prove or disprove : 2 

  “The complete graph, K5, has a 

Eulerian circuit.”  

3. (a) Define a complete matching in a 

bipartite graph. Check whether or not, 

there is a complete matching in the 

following graph : 3 
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 (b) Calculate the Stirling number 2
4S .  3 

 (c) Using the generating function 

technique, evaluate the sum :  4 




1

2 C( , )
n

k

k

k n k  

4. (a) Test the validity of the following 

argument using truth table : 5 

  p   q 

  r  ~ q 

           r 

      ~ p 

 (b) Let G be a graph with n vertices. Prove 

that if G is a tree, then G is acyclic and 

has n – 1 edges. 5 

5. (a) A box contains 7 blue and 5 black balls. 

4 balls are selected from the box at 

random. What is the probability that  

2 of the selected balls will be black and 

2 will be blue. 4 

 (b) If Km, n for m, n  2, is Hamiltonian, 

how are m and n related ? Justify your 

answer. 2 
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 (c) Find the solution of the recurrence 

relation : na  = 3an–1 + 4an–2; a0 = 0,  

a1 = 5.  4 

6. (a) If a k-regular graph has no cycle of 

length less than five, show that it must 

have at least k2 + 1 vertices. 5 

 (b) Without using a truth table, find the 

CNF of the Boolean expression : 5            

                3 212
[( ) ( )]x x x x                 

7. (a) Let S = {x
i
 : 1  i  7). If the members of 

this set are arranged on a circle, find 

the number of arrangements, when x1 

and x3 are always adjacent to each 

other.  3 

 (b) A school has 100 students with 40 of 

them taking English, 40 taking Hindi 

and 40 taking Punjabi. 20 students are 

taking English and Hindi, 20 taking 

Hindi and Punjabi, 20 taking English 

and Punjabi and 10 taking all three 

languages. Find out how many students 

are taking no languages. 3 
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 (c) Let na  denote the number of ways of 

climbing a staircase with n steps such 

that one step or two steps are taken at a 

time. Find a recurrence relation for na  

and initial conditions that would be 

required for solving it. 4 
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Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 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 dh vuqefr 

ugha gSA 

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

vlR; \ vius mÙkjksa dh iqf"V dhft, % 10 

 (i) ik¡p 'kh"kks± ij de&ls&de ,d xzkQ rks ,slk gS 

ftldh dksfV;k¡ 2, 2, 2, 2, 3 gSaA 

 (ii) vuqØe na  = n + 1 ds fy, tud Qyu 



1

1 z
  

gSA 
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(iii) q  (p  q) ,d loZlR; dFku gSA  

(iv) lHkh n  4 ds fy,] n 'kh"kks± ij ,d 3-fu;fer 

xzkQ gSA 

(v) 5 dk ,d Lola;qXeh foHkktu gSA 

2- (d) vkxeu fu;e ls fn[kkb, fd lHkh n  3 ds fy, 

2n2 > (n + 1)2 gksrk gSA 4 

 ([k) iqujko`fÙk laca/k an – 3an–1 = 3.2n dk O;kid 

gy Kkr dhft,A lkFk gh] gy Kkr dhft, ;fn  

a1 = 6 gksA 4 

 (x) fl¼ ;k vfl¼ dhft, % 2 

  ßiw.kZ xzkQ K5 dk ,d vkW;yjh; ifjiFk gSAÞ 

3- (d) ,d f}Hkkftr xzkQ esa ,d iw.kZ lqesyu ifjHkkf"kr 

dhft,A tk¡p dhft, fd uhps fn, x, xzkQ esa ,d 

iw.kZ lqesyu gS ;k ugha % 3 
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 ([k) LVfy±x la[;k 
2
4S  Kkr dhft,A 3 

 (x) tud Qyu fof/k ls] ;ksxQy % 




1

2 C( , )
n

k

k

k n k  

  dk eku Kkr dhft,A 4 

4- (d) lR; lkj.kh dk iz;ksx djds] fuEufyf[kr rdZ dh 

oS/krk dh tk¡p dhft, % 5 

p  q 

  r  ~ q 

     r 

       ~ p 

 ([k) eku yhft, G ,d n 'kh"kks± okyk xzkQ gSA fl¼ 

dhft, fd ;fn G ,d o`{k gS] rks G vpØh; gS 

vkSj blesa n – 1 dksjsa gSaA  5 

5- (d) ,d lanwd esa 7 uhyh vkSj 5 dkyh xasnsa gSaA lanwd ls 

4 xsansa ;kn`PN;k fudkyh tkrh gSaA D;k izkf;drk gS 

fd fudkyh xbZ xsanksa esa ls 2 xsansa dkyh gSa vkSj 2 xsansa 

uhyh gSaA  4 
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 ([k) ;fn m, n   2 ds fy, Km,n gSfeYVksuh; gS] rks m 

vkSj n fdl izdkj lEcfU/kr gSa \ vius mÙkj dh 

iqf"V dhft,A 2 

 (x) iqujko`fÙk laca/k an = 3an–1 + 4a n–2; a0 = 0,  

a1 = 5 dk gy Kkr dhft,A 4 

6- (d) ;fn ,d k-fu;fer xzkQ esa yEckbZ 5 ls de okyk 

dksbZ Hkh pØ ugha gS] rks fn[kkb, fd blesa 

de&ls&de k2 + 1 'kh"kZ gksaxsA 5 

 ([k) lR; lkj.kh dk iz;ksx fd, fcuk] cwyh;  

O;atd      3 212
[( ) ( )]x x x x  dk CNF 

Kkr dhft,A 5 

7- (d) eku yhft, S = {xi : 1  i  7) gSA ;fn bl 

leqPp; dh la[;k,¡ ,d o`Ùk ij O;ofLFkr dh tkrh 

gSa] rks mu foU;klksa dh la[;k Kkr dhft, ftuesa  

x1 vkSj x3 ges'kk lkFk&lkFk vkrs gksaA 3 
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 ([k) ,d fo|ky; esa 100 Nk= gSa] ftuesa ls 40 Nk= 

bafXy'k] 40 fgUnh vkSj 40 iatkch Hkk"kk pqurs gSaA 

20 Nk= bafXy'k vkSj fgUnh] 20 Nk= fgUnh vkSj iatkch] 

20 Nk= bafXy'k vkSj iatkch Hkk"kk,¡ ysrs gSa vkSj 10 Nk= 

rhuksa Hkk"kk,¡ ysrs gSaA Kkr dhft, fd ,sls fdrus Nk= gSa 

ftUgksaus dksbZ Hkh Hkk"kk ugha yh gSA 3 

 (x) eku yhft, na , n inksa okyh ,d lh<+h ij p<+us ds 

rjhdksa dks O;Dr djrk gS] tcfd izR;sd dne ij ;k 

rks ,d in p<+k tk, ;k ,d lkFk nks inA na  ds 

fy, ,d iqujko`fÙk laca/k Kkr dhft, vkSj bls gy 

djus ds fy, izkjfEHkd izfrca/k Hkh Kkr dhft,A 4 

  

× × × × × 

 

 

 


