
  

NOVEMBER 2021  72086/TAM5D 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer any TEN questions. 

1. If  8,7,6,5,4,3,2,1U ,  8,6,4,2A  and 

 4,3,2,1B  find BA  . 

  8,7,6,5,4,3,2,1U ,  8,6,4,2A  ©ØÖ® 

 4,3,2,1B  GÛÀ BA   PõsP. 

2. For any integer a , prove that   aa  . 

 H÷uÝ® J¸ •Ê a –ÂØS   aa   GÚ {ÖÄP. 

3. State the principle of Mathematical induction. 

 PouÂ¯À öuõ´zuÔuÀ öPõÒøPø¯ GÊxP. 

4. Prove that   abaa   for all Bba , . 

   abaa   GÚ {ÖÄP. GÀ÷»õ¸US® Bba , . 

5. Define Boolean variable. 

 §¼¯ß ©õÔ Áøμ¯Ö. 
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6. Construct the truth table for the Boolean 
expression  zxyyx  . 

  zxyyx   GßÓ §¼¯ß öuõh¸US ö©´ 

AmhÁønø¯ Aø©. 

7. Define equivalent switching circuits. 

 \©©õÚ ©õÖuÀ _ØÖPÒ Áøμ¯Ö. 

8. Draw the circuit for basic Boolean expression  

 (a) yx   

 (b) yx  . 

 (A) yx   

 (B) yx   Ai¨£øh §¼¯ß öÁÎ¨£õmiØPõÚ 

_ØÖ Áøμ¯Ä®. 

9. Define recurrence relation. 

 ©Ö{PÌÄ EÓÄ Áøμ¯Ö. 

10. Define characteristic equation of the recurrence 
relation. 

 ]Ó¨¤¯À¦ \©ß£õk öuõhºa]¯õÚ EÓÂß 

Áøμ¯Ö. 
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11. Define complete bipartite graph. 

 •Êø©¯õÚ C¸uμ¨¦ Áøμ£h® Áøμ¯Ö. 

12. Define subgraph. 

 xøn Áøμ¯Ö. 

PART B — (5  5 = 25 marks) 

Answer any FIVE questions. 

13. Prove by mathematical induction  : nn 3  is 
divisible by 3 , 1n . 

 Pou öuõSzuÔuÀ •øÓ°À nn 3
 Gß£x 3 BÀ 

ÁS£k® 1n  GÚ {ÖÄP. 

14. Convert  210010011  from binary to decimal. 

  210010011  ø£Ú› •uÀ u\© Áøμ ©õØÓÄ®. 

15. Find the complements of the Boolean expenses in 
disjunctive normal form yxyx  . 

 yxyx   §¼¯ß öÁÎ¨£õmiß {μ¨¦ {ø»ø¯ 

C¯À£õÚ \õuõμn ÁiÁzvÀ PshÔ¯Ä®. 

16. Find the switching circuit for the Boolean 
expression     )vuzwzyx  . 

 §¼¯ß ÷PõøÁ     )vuzwzyx   ß ìÂm][ 

_ØÖ Psk¤i. 
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17. What is the solution of the recurrence relation  
21 2   nnn aaa , 7,2 10  aa . 

 21 2   nnn aaa  öuõhºa]¯õÚ EÓÄ EÓÂß wºÄ 

GßÚ? 7,2 10  aa . 

18. If a graph G  contains exactly two vertices of odd 
degree then show that there exists a path between 
three two vertices. 

 J¸ Áøμ£h® G  JØøÓ¨ £øh AÍÂß Cμsk 

•øÚPøÍU öPõsi¸¢uõÀ C¢u Cμsk 

•øÚPÐUS Cøh°À J¸ £õøu C¸¨£øuU 

{¹¤UP. 

19. Let G  be a connected graph such that each vertex 
is of degree two. Prove that G  is a cycle. 

 G  Gß£x J¸ CønUP¨£mh Áøμ£h©õP C¸¢uõÀ 

Auß JÆöÁõ¸ •øÚ°ß £i CμshõS®. G  

Gß£x J¸ _ØÖ¨£õøu GÚ {ÖÄP. 

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

20. Let m  and n  be two integers, not both zero. Prove 
that  nm,gcd  exists and if  nmd ,gcd , then 

there exists integer s  and t  such that 
tnsmd  .  

[P.T.O.]
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 m  ©ØÖ® n  BQ¯øÁ §äâ¯©õP CÀ»õ©À Cμsk 

•Ê GsPÍõP EÒÍx.   nm,gcd   EÒÍx GÛÀ 

©ØÖ®  nmd ,gcd  , GßÓõÀ s  ©ØÖ® t   ÷£õßÓ 

•Ê GsPÒ ÷uõßÖ® GÛÀ tnsmd   GÚ {¹¤. 

21. For any Boolean algebra B  prove that  

     cabcabaccbba  )(  for all 

Bcba ,, . 

 J¸ §¼¯ß  C¯ØPou® B   –°À Bcba ,, GÛÀ 

     cabcabaccbba  )( GÚ {ÖÄP. 

22. List some useful generating functions that 
represent finite sequence when n  is a positive 
integer. 

 ÷|º©øÓ •Ê GsnõP C¸US® ÷£õx 

Áøμ¯ÖUP¨£mh Põm]PøÍU SÔUS® ]» £¯ÝÒÍ 

E¸ÁõUS® ö\¯À£õkPøÍ £mi¯¼k[PÒ. 

23. Solve the recurrence relation  

  212   nnn aaa ; 2n  and 10 a , 21 a . 

  212   nnn aaa ; 2n  ©ØÖ® 10 a , 21 a  

©Ö {PÌÄ EÓÄ wºUP. 
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24. Prove that a simple graph with n  vertices must be 

connected if it has atleast 
   

2
21  nn

 edges. 

 n  •øÚPøÍU öPõsh J¸ GÎø©¯õÚ 

CønUP¨£mh ÷Põmk¸ÂÀ, SøÓ¢u£m\® 

   
2

21  nn
 £õøuPÒ C¸US® GÚ {¹¤. 

  

——————  


