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Time : 1 2
1  hours Maximum : 75 marks 

PART A — (5  3 = 15 marks) 

Answer any FIVE questions. 

1. Define isomorphism of two graphs. 

 Cμsk ÷Põmk¸UPÎß ö\¯À J¨¦ø©ø¯ Áøμ¯Ö. 

2. Define adjacency matrix of a graph. 

 J¸ ÷Põmk¸Âß Asø© Aoø¯ Áøμ¯Ö. 

3. Prove that   22,2 r . 

 {ÖÄP   22,2 r  

4. Show that the partition  2,3,4,5,6,7P  is not 

graphic. 

  2,3,4,5,6,7P  GßÓ £S¨¦ ÷Põmk¸ £S¨¦ AÀ» 

GÚU Põmk. 

5. Define a walk in a graph. 

 J¸ ÷Põmk¸Âß |øhø¯ Áøμ¯Ö. 
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6. Define bridge of a graphG . 

 J¸ ÷Põmk¸Âß öÁmk ¦ÒÎø¯ Áøμ¯Ö. 

7. Define an Eulerian graph. 

 J¸ B´»º ÷Põmk¸øÁ Áøμ¯Ö. 

8. Define closure of a graph. 

 J¸ ÷Põmk¸Âß Aøh¨ø£ Áøμ¯Ö. 

9. Define a spanning tree. 

 Áøμ¯Ö: Â¯õ£P ©μ®. 

10. Define a planar graph. 

 Áøμ¯Ö: uÍ Aø© ÷Põmk¸. 

11. Define strongly connected digraph. 

 Á¾ÁõÚ Cøn¢u vø\ ÷Põmk¸øÁ Áøμ¯Ö. 

12. Define adjacency matrix of a diagraph. 

 J¸ vø\ ÷Põmk¸Âß AkzxÒÍ Aoø¯ 

Áøμ¯Ö. 
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PART B — (3  10 = 30 marks) 

Answer any THREE questions. 

13. Prove that    GG  . 

    GG   GÚ {¹¤. 

14. Prove that a closed walk of odd length contains a 
cycle. 

 JØøÓ¨ £øh }Í•øh¯ ‰i¯ |øh°À _ÇÀ 

C¸US® GÚ {¹¤. 

15. Prove that a graph G  with p  points and 
2

1

p  

is connected. 

 
2

1

p GßÓÁõÖ p  ¦ÒÎPÒ Eøh¯ Cøn¢u 

÷Põmk¸ GÚ {¹¤. 

16. Prove that a line x  of a connected graph G  is a 
bridge iff x  is not on any cycle. 

 J¸ Cøn¢u ÷Põmk¸ G  °¾ÒÍ ÷Põk x  J¸ 

£õ»©õP C¸UPz ÷uøÁ¯õÚ, ÷£õx©õÚ {£¢uøÚ, 

x  G¢uöÁõ¸ _Ç¼¾® C¸UPõx GÚ {¹¤. 
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17. Prove that every tree has a centre consisting of 

either one point or two adjacent points. 

 JÆöÁõ¸ ©μÄ¸Â¾® J¸ ¦ÒÎ AÀ»x 

A¸Pø©¢u Cμsk ¦ÒÎPøÍU öPõsh E¸ø©¯® 

C¸US® GÚ {¹¤. 

18. If G  is a  qp,  plane graph in which every face is 

an n  cycle, prove that 
 

2
2





n
pnq  

 G  GßÓ  qp,  uÍ ÷Põmk¸Âß JÆöÁõ¸ •P•® 

J¸ n &_ÇÀ GÛÀ 
 

2
2





n
pnq  GÚ {¹¤. 

19. Show that the number of transitive triples in a 

tournament D  with score sequence  pSSS 21,  is 

 1
2
1

 ii ss . 

  pSSS 21,  ì÷Põº Á›ø\ öPõsh ÷£õmi D  °ß 

iμõßêiÆ i›¨Îß GsoUøP  1
2
1

 ii ss GÚ 

PõmkP.  

[P.T.O.]
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PART C — (2  15 = 30 marks) 

Answer any TWO questions. 

20. With usual notations, prove that .'' p   

 ÁÇUP©õÚ SÔ±kPÐhß p ''  GÚ 

{¹¤. 

21. Prove that a partition  pdddp ,, 21  of an even 

number into p  parts with pdddp  211  

is graphical iff the modified partition 
 pdd dddddp  ,,11,1' 2132 11    in graphical. 

 pdddp  211  GßÓÁõÖ J¸ Cμmøh¨£øh 

Gsoß £S¨¦  pdddp ,, 21  ÷Põmk¸ £S¨£õP 

C¸UPz ÷uøÁ¯õÚ ÷£õx©õÚ {£¢uøÚ, v¸zv¯ 

£S¨¦  pdd dddddp  ,,11,1' 2132 11    J¸ 

÷Põmk¸ £S¨¦ GÚ {¹¤. 

22. Prove that the following statements are equivalent 
for a connected graph .G  

 (a) G  is Eulerian. 

 (b) Every point of G  has even degree. 

 (c) The set of lines of G can be partitioned into 
cycles. 
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 J¸ öuõkzu ÷Põmk¸ G  °À RÌPõq® TØÖPÒ 

\©õÚ©õÚøÁ GÚ {¹¤. 

 (A) G  B´÷»›¯ß ÷Põmk¸. 

(B) G  °ß JÆöÁõ¸ Ea]°ß £i²® 

Cμmøh¨£øh. 

(C) G  °ß ÷PõkPøÍ _ÇÀPÍõP¨ ¤›UP C¯¾®. 

23. State and prove Euler formula for planner graphs 
and also prove that for any connected plane  qp,  

graph with 3p  and r  faces have 

,63  pq
2
3rq  . 

 uÍU÷Põmk¸Âß B´»›ß Áõ´¨£õmøh GÊv 

{ÖÄP. ÷©¾® HuõÁx J¸ Cøn¢u uÍzv¾® 

 qp,  ÷Põmk¸, r  •P[PøÍ²®, 3p  GÚÄ® 

EÒÍx GÛÀ, ,63  pq
2
3rp    GÚ {ÖÄP. 

24. Show that the  thji,  entry nA  is the number of 

walks length n  from ji VtoV . 

 nA &ß  ji,  £vÄ iV  °¼¸¢x jV &US ö\À¾® n  

}Í® öPõsh |øhPÎß GsoUøPUS \©® GÚU 

PõmkP.  
——————–––––—  


