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[Time: 3 Hours]                    [Maximum Marks: 70]    
                                                                                           

 

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

   instructions in each section. 

fu n sZ ’k fu n sZ ’k fu n sZ ’k fu n sZ ’k % &% &% &% &     ; g i z ’u & i = ^v* ] ^c*  vkS j ^l *  r hu  [ k.M ksa esa foHkk ft r  gS A i z R;sd  [ k.M  ds fu n sZ’kku q l kj  iz ’u ksa d s 

     mŸ kj  n hft ,A     

 Section-A 7××××2====14 

 (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 2 marks. 

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

 ¼v fr¼v fr¼v fr¼v fr     y? kqy? kqy? kqy? kq     mŸ kj h;  i z ’umŸ kj h;  i z ’umŸ kj h;  i z ’umŸ kj h;  i z ’u ½½½½      

fu n sZ ’kfu n sZ ’kfu n sZ ’kfu n sZ ’k  %&     l Hkhl Hkhl Hkhl Hkh  i z ’u ksa d s mŸ kj  n hft,A vki viu s mŸ kj  d ks i z’u ku ql kj  ,d  'kC n ] ,d  okD;  ; k vf/ kd r e  
   3 03 03 03 0   'kC n ksa esa ifj l hfer  d hft ,A i z R; sd  i z ’u  2222  vad  d k gS A 

1. (i) Define a power set.   

  ? kkr  l eq P p;  d ks ifj Hkkf" kr d hft ,A   

 (ii) Define one-one function.   

  ,d Sd h Qyu  d ks ifj Hkkf" kr  d hft ,A   

 (iii) Give an example of Abelian group.  

  vkc syh xz q q i d k ,d  mn kgj.k n hft ,A   

 (iv) Define a generating function.  

  t ud  Qyu  d ks ifj Hkkf" kr  d hft ,A   

 (v) Define a planar graph.   

  l er yh;  xz kQ d ks ifj Hkkf" kr  d hft,A   

 (vi) Define a Binary Tree.   

  f} pj  o{̀ k d ks ifj Hkkf" kr  d hft ,A   

 (vii) Draw a complete graph with 6 vertices.  

  6 'kh" kksZ a oky s i w.kZ  xz kQ d ks cu kb,A   
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 Section-B 4××××7====28 
 (Short Answer Type Questions)  

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

   200 words. Each question carries 7 marks. 

 [ k.M & ^[ k.M & ^[ k.M & ^[ k.M & ^ cccc ^̂̂̂  

 ¼y? kq  mŸ kj h;  i z ’u¼y? kq  mŸ kj h;  i z ’u¼y? kq  mŸ kj h;  i z ’u¼y? kq  mŸ kj h;  i z ’u ½½½½      

fu n sZ ’kfu n sZ ’kfu n sZ ’kfu n sZ ’k  %& fd U gha pkjfd U gha pkjfd U gha pkjfd U gha pkj  i z ’u ksa d s mŸ kj  n hft ,A vki vius i z R; sd  mŸ kj  d ks vf/ kd r e 2 0 02 0 02 0 02 0 0  'kC n ksa esa ifj l hfer 
   d hft ,A i z R;sd  i z ’u  7777  vad  d k gS A 

2. How many integers are there between 1 and 1000 which are not divisible by 2, 3, 5 

or 7?  

 

 1 r Fkk 1000 d s e/ ;  , sl s f d rus i w.kkZ ad  gS a t ks 2, 3, 5 vFkok 7 l s foHkk ft r  u gha gksr s\   

3. Let (L, ≤) be a lattice with 1 and 0 as its upper and lower bounds, then ≤ a∈L  

 eku k t kyd  (L, ≤) d s  Å i j h r Fkk fu Eu  ifj cU / k 1 r Fkk 0 gS a] r c i z R; sd  a∈L d s  fy,  
aÚ1 = 1 r Fkk (and) a Ù 1 = a 

 

4. Prove that G = {1, −1, i, −i}, where √i = −1  is an abelian group with respect to 

multiplication of complex numbers.  

 

 fl ) d hft , fd G = {1, −1, i, −i} t gk¡ √i = −1, ,d  l fEeJ l a[ ; kvksa d s xq .ku 
l fØ ; k ds l ki s{ k vkc syh l ewg gS A 

 

5. Find the state table for the following state graph -  

 fu Eu  voLFkk xz kQ d s fy, voLFkk r kfyd k K kr  d hft , &  

 

 

 

6. Solve the following recurrence relations -   

 fu Eu  i qu j kòfÙ k lac a/ k d ks g y d hft , &    

 ar = 6ar−1 − 11ar−2 + 6ar−3, a0 = 1, a1 = 2, a3 = 6   

7. Draw a complementary graph of a cycle graph with 5 vertices.    

 5 'kh" kksZ as ok ys pØ h;  xz kQ d k i wj d  xz kQ cu kb,A   

8. Prove that K5 is a non-planar graph.    

 fl ) d hft , K5 ,d  vl er yh;  xz kQ gS A   

9. Find adjacency matrix of the following diagraph -   

 fu Eu  fn "V  xz kQ d k vkl ™ kr k vkO ; wg K kr  d hft , &  

 

 

 V1

V2 V5

V3 V4

0S /0 1S /1

1S /2

1 1

1 0

0

0
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 Section-C 2××××14====28 

 (Long Answer Type Questions)  

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

   500 words. Each question carries  14 marks. 

 [ k.M & ^[ k.M & ^[ k.M & ^[ k.M & ^ llll ^̂̂̂  

 ¼n h? kZ  mŸ kj h;  i z ’u¼n h? kZ  mŸ kj h;  i z ’u¼n h? kZ  mŸ kj h;  i z ’u¼n h? kZ  mŸ kj h;  i z ’u ½½½½      

fu n sZ ’kfu n sZ ’kfu n sZ ’kfu n sZ ’k  %& fd U gha fd U gha fd U gha fd U gha n ksn ksn ksn ks i z ’u ksa d s mŸ kj  n hft ,A vki viu s i z R; sd mŸ kj  d ks vf/ kd r e 5555 0 00 00 00 0  'kC n ksa esa ifj l hfer 
   d hft ,A i z R;sd  i z ’u  1111 4444  vad  d k gS A 

10. If < B, +, •, ', 0, 1>  is a Boolean algebra, then for any two arbitrary elements                       

a, b∈B show that -  

 

 ; fn  < B, +, •, ', 0, 1> ,d  c wyh;  c ht xf.kr  gS ] r c B d s fd U gha Hkh  n ks Los P N  vO ; oksa          
a r Fkk b d s fy,  

 

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

11. Determine the numeric functions corresponding to the following generating function.    

 fu Eu  tud  Qyu  ds l axr  l a[ ; kad  Qyu  K kr  d hft, &   

 
G�x�=

1 + x3

�1
x�4
  

 

12. Prove that every tree has either one or two centers.   

 fl ) d hft , fd  iz R; ssd  o{̀k d k ,d  ; k n ks d sU n z  gksr s gS aA  

13. Prove that the number of edges in a simple graph with n vertices and k connected 

components (k ≥ 1) cannot exceed 
��
����
�
��

�
. 

 

 fl ) d hft , fd  fdl h n 'kh" kZ  r Fkk k l Ec) ? kV d  (k ≥ 1) okys l j y xz kQ esa  d ksj ksas d h 

l a[ ; k 
��
����
�
��

�
 l s vf/ kd  u gha gks l dr hA  

 

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


