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MT-01 

December - Examination 2025 

B.A./B. Sc. (Part I) Examination 

MATHEMATICS 

DISCRETE MATHEMATICS 

Paper : MT-01 
 [Time: 3 Hours]                   [Maximum Marks: 47]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions.  

funsZ’k funsZ’k funsZ’k funsZ’k     %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A    
 

 Section-A 7××××1====7 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 1 mark. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqmŸkjh; iz’uy?kqmŸkjh; iz’uy?kqmŸkjh; iz’uy?kqmŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkh lHkh lHkh lHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre                
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 1111 vad dk gSA 

1. (i) Define universal set.   

  lkoZf=d leqPp; dks ifjHkkf"kr dhft,A  

 (ii) Define composite function.  

  la;qDr Qyu dks ifjHkkf"kr dhft,A  

 (iii) Define combinations.  

  lap; dks ifjHkkf"kr dhft,A  

 (iv) Define order of a group.  

  lewg dh dksfV dks ifjHkkf"kr dhft,A  

 (v) Define complementary graph.  

  iwjd xzkQ dks ifjHkkf"kr dhft,A  

 (vi) Define Hamiltonian graph.  

  gsfeYVksfu;u xzkQ dks ifjHkkf"kr dhft,A  

 (vii) Define Language.  

  Hkk"kk dks ifjHkkf"kr dhft,A  
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 Section-B 4××××5====20 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  5 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq¼y?kq¼y?kq¼y?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 5555 vad dk gSA 

2. If A, B, C are any three sets, then prove that :   

 A × (B Ç C) = (A × B) Ç (A × C)  

 ;fn A, B, C rhu leqPp; gS] rks fl) dhft, % 
A × (B Ç C) = (A × B) Ç (A × C) 

 

3. Show that a relation R on a non-empty set A is symmetric if and only if R = R-1.  

 fl) dhft, fd vfjä leqPp; A ij ifjHkkf"kr dksbZ lEcU/k R ,d lefer lEcU/k gksrk 
gS ;fn vkSj dsoy ;fn R = R-1. 

 

4. Let A = {1, 2, 3, 6, 8, 12, 24, 30} be a set and the relation ‘≤’ be defined as a ≤ b if 

and only if a divides b; a, b∈A, then draw Hasse’s diagram of the poset (A, ≤).  

 

 ekuk leqPp; A = {1, 2, 3, 6, 8, 12, 24, 30} ij lEcU/k ‘≤’ fuEu izdkj ls ifjHkkf"kr    
gS % a ≤ b ;fn vkSj dsoy ;fn a, b dks foHkkftr djrk gS( a, b∈A, rc ikSlsV (A, ≤) dk  
gSl vkjs[k Kkr dhft,A 

 

5. In how many ways can the letters of English alphabet be arranged so that there are 

exactly seven letters between a and b? 

 

 vaxzsth o.kZekyk ds v{kjksa dk fdrus izdkj ls foU;kl fd;k tk ldrk gS fd v{kjksa a vkSj 
b ds e/; Bhd lkr v{kj jgs\ 

 

6. If each element of a group (G, ×) is such that a2 = e, then prove that G is abelian 

group. 

  

 ;fn fdlh lewg (G, ×) dk izR;sd vo;o a bl izdkj gS fd a2 = e, rks fl) dhft, fd 
G ,d vkcsyh lewg gSA 

 

7. If T is binary tree with n vertices and of height h, then prove that – 

   h + 1 ≤ n ≤ 2h+1 - 1 

  

 ;fn f}pj ò{k T esa n 'kh"kZ rFkk o`{k dh Å¡pkbZ h gS] rc fl) dhft, & 
  h + 1 ≤ n ≤ 2h+1 - 1 

 

8. Let G = (V, T, P, S) where V = {S, A, a, b, c}, T = {a, b, c}, S is initial symbol and 

P = {S→aS, S→bA, A→bA, A→c}; then find language L(G) of G. 

  

 ekuk G = (V, T, P, S) tgk¡ V = {S, A, a, b, c}, T = {a, b, c}, S izkjfEHkd izrhd gS rFkk 
P = {S→aS, S→bA, A→bA, A→c}; rc G dh Hkk"kk L(G) Kkr dhft,A 

 

9. Let <B, +, ×, ', 0, 1> be a Boolean algebra, then for all elements a ∈ B prove that -   

 (i) a + a = a   (ii) a . a = a  

 ekuk <B, +, ×, ', 0, 1> ,d cwyh; chtxf.kr gS] rc lHkh vo;oksa a ∈ B dks fy, fl)  
djks &  

 

 (i) a + a = a   (ii) a . a = a  
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 Section-C 2××××10====20 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                         

   500 words. Each question carries  10 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ¼nh?kZ¼nh?kZ¼nh?kZ    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k  %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 500500500500 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 11110000 vad dk gSA 

10. If f : x→y and g : y→z are one-one onto functions, then show that the composite 

function gof : x→z is also one-one onto and (gof )-1 = f -1og-1. 

 

 ;fn Qyu f : x→y rFkk g : y→z ,dSdh vkPNknd Qyu gS] rks fl) djks fd f vkSj g 
dk la;ksftr Qyu gof : x→z Hkh ,dSdh vkPNknd gS rFkk (gof )-1 = f -1og-1 

 

11. If G = (V, E) is a connected graph, then show that G is bipartite if and only if G 

contains no odd cycle. 

  

 ;fn G = (V, E) ,d lEc) xzkQ gS] rc fl) djks fd G f}[k.Mh gS ;fn vkSj dsoy ;fn 
G esa dksbZ fo"ke pØ ugha gSA 

 

12. State and prove Euler formula for planar graph.  

 leryh; xzkQ ds fy, vk;ru lw= dk dFku fy[kdj fl) dhft,A  

13. Express the following Boolean function in their CNF (Conjunctive Normal Form) -  

 (i) f (x1, x2) = (x1 + x2) . (x1' + x2') . x1  

 (ii) f (x1, x2, x3) = (x1 + x2 + x3) . ( x1 . x2 + x1' . x3)'  

 fuEu cwyh; Qyuksa dks la;kstuh; izlkekU; :i ls O;ä dhft, &  

 (i) f (x1, x2) = (x1 + x2) . (x1' + x2') . x1  

 (ii) f (x1, x2, x3) = (x1 + x2 + x3) . ( x1 . x2 + x1' . x3)'  

 

----------------------------- 


