
  

 

 

 

 

 

 

 

PART A — (10  1 = 10 marks) 

Answer ALL the questions. 

1. J¸ \©uÍ Áøμø¯ Áøμ¯Ö. 

 Define a Planar Graph. 

2. ¥mhº\ß Áøμ¦US Jzu J¨¦ø©²øh¯ C¸ ÷ÁÖ Áøμø£ 

ÁøμP. 

 Draw any two distinct graphs which are isomorphic to 

Petersen Graph. 

3. J¸ Áøμ¤ß Âmhzøu Áøμ¯Ö. 

 Define diameter of a graph. 

4. 4K &ß £køP Aoø¯ PõsP. 

 Find the incidence matrix of a 4K . 
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5. J¸ C¸ TÖ Áøμ¦, GkzxUPõmkhß Áøμ¯Ö. 

 Define a bipartite graph with an example. 

6. 5&¦ÒÎPÐøh¯ C¸ J¨¦ø©¯ØÓ ©μzøu ÁøμP. 

 Draw two non-isomorphic tree on 5-vertices. 

7. G¢u m ©ØÖ® n&ß ©v¨¤ØUS nmK ,  J¸ B´»º BS®. 

 For what values of m and n is nmK ,  eulerian? 

8. eC 5 &ß ‰hÀ PõsP. 

 Find the closure of eC 5 . 

9. J¸ vø\ Áøμ¦ G&ß J¸ ¦ÒÎ°ß Em¦S ©ØÖ® 

öÁÎ÷¯Ö QøÍ°øÚ Áøμ¯Ö. 

 Define indegree and outdegree of a vertex in digraph G. 

10. ÷hõºÚ©ßm £ØÔ GkzxUPõmkhß Áøμ¯Ö. 

 Define tournament and give an example. 

PART B — (5  4 = 20 marks) 

Answer ALL the questions. 

11.  
p
q2  GÚ {¹¤. 

 Prove that 
p
q2 . 
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12.  G J¸ Cøn¯õ Áøμ¦ GÛÀ CG  J¸ Cøn¢u Áøμ¦ GÚ 

{¹¤. 

 If G is disconnected then prove that CG  is connected. 

13.  3, 4 ©ØÖ® 5 ¦ÒÎPøÍ öPõsh AøÚzx ©μ[PøÍ²® 

PõsP. 

 Draw all trees with 3, 4 and 5 vertices. 

14.  G J¸ B´»º Áøμ¦ GÛÀ Auß JÆöÁõ¸ •øÚ²® 

Cμmøh¨£øh £i Eøh¯uõP C¸zu»õS® GÚ {¹¤. 

 If G is eulerian, then prove that every vertex of G has 
even degree. 

15.  vø\Áøμ¦ D&À    






 
VvVv

qvdvd  GÚ {¹¤.  

q Gß£x D&ß ÁøÍÄ. 

 In a digraph D, prove that    






 
VvVv

qvdvd , where 

q is the number of arcs in D. 

PART C — (5  8 = 40 marks) 

Answer any FIVE questions. 

(Five out of Eight question) 

16. p ¦ÒÎPÒ öPõsh •U÷Põn[PÒ AØÓ AøÚzx 

Áøμ¦PÎ¾® AvP£m\ ÂÎ®¦PÎß GsoUøP 







4

2p
 

GÚ {ÖÄP. 

 Prove that the maximum number of edges among all  

p vertex with no triangles is 







4

2p
. 
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17. (A) p ¦ÒÎPÒ ©ØÖ® 
2

1


p  öPõsh Áøμ¦ G 

öuõk¨¦øh¯x GÚ {¹¤. 

 (B) Áøμ¦PÎÀ £À÷ÁÖ ö\¯¼PøÍ GkzxUPõmkhß 

ÂÁ›.  

 (a) Prove that a graph G with p vertex and 
2

1


p  is 

connected. 

 (b) Explain various operations on graphs with example. 

18. J¸ Áøμ¦ C¸ TÖ Áøμ£õP C¸UPz ÷uøÁ¯õÚ, 

÷£õx©õÚ {£¢uøÚ Auß _ÇÀPÒ AøÚzx® 

JØøÓ¨£øh }Í® CÀ»õuøÁ¯õP C¸US® GÚ {¹¤. 

 Prove that a graph is bipartite if and only if it contains no 

odd cycle. 

19. iμõUQß ÷uØÓzøu GÊv {ÖÄP. 

 State and prove Dirac theorem. 

20. JÆöÁõ¸ ÷hõºÚ©ßi¾® vø\ íõªÀhß £õøu C¸US® 

GÚ PõsP. 

 Show that every tournament has a directed Hamilton 

path. 
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21. K&}Í•øh¯   ji vv , &|øh°ß GsoUøP¯õÚx KA ß 

 th, ji  Ch©õS® GÚ {¹¤, A Gß£x G&ß A¸Põø© 

Ao¯õS®. 

 Prove that the number of  ji vv ,  -walks of length K in G 

is the  th, ji  entry of KA , where A is the adjacency 

matrix of G. 

22.  G Gß£x J¸  qp,  ÷Põmk¸ GÛÀ RÌUPsh TØÖPÒ 

\©©õÚøÁ GÚ {ÖÄP. 

 (A) G J¸ ©μÄ¸ 

 (B) G &ß JÆöÁõ¸ ÷áõi¨¦ÒÎPÐ® J÷μ J¸ 

£õøu¯õÀ CønUP¨£mi¸US®. 

 (C) G  Cøn¢u ÷Põmk¸ ©ØÖ®  .1 qp  

 (D) G _ÇØ]°»õ ÷Põmk¸ ©ØÖ® .1 qp  

 Let G be a  qp,  graph. Show that the following are 

equivalent  

 (a) G is a tree. 

 (b) Every two vertices of G are joined by a unique path. 

 (c) G is connected and .1 qp  

 (d) G is acylic and .1 qp  
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23. (A) Põmiß JÆöÁõ¸ ¤›Ä® ©μ©õS®. 

(B) G J¸ PõhõP C¸UPz ÷uøÁ¯õÚ, ÷£õx©õÚ 

{£¢uøÚ wpq   GÚ PõsP. 

 Show that 

 (a) Each component of a forest is a tree. 

 (b) G is a forest if and only if wpq  . 

———————–– 


