
  

 

 

 

 

 

 

 

 

 

 

PART A — (10 × 1 = 10 marks) 

Answer ALL the questions. 

1. JÊ[PõÚ ÷Põmk¸ Áøμ¯Ö. 

 Define regular graph. 

2. •Êø©¯õÚ ÷Põmk¸ Áøμ¯Ö. 

 Define complete graph. 

3. ‰i¯ ÷Põmk¸ Áøμ¯Ö. 

Define closed graph. 

4. £õøu Áøμ¯Ö. 

 Define trail.  

5. Cøn¢u ÷Põmk¸ Áøμ¯Ö. 

 Define connected graph. 
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6. ©μ® Áøμ¯Ö. 

 Define tree. 

7. ÷Põmk¸Âß EÒ £i Áøμ¯Ö. 

 Define indegree in graph. 

8. B´÷»›¯ß ÷Põmk¸ Áøμ¯Ö. 

 Define Eulerian graph. 

9. Asøh Ao Áøμ¯Ö. 

 Define adjacent Matrix. 

10. ÷Põmk¸Âß Bμ® Áøμ¯Ö. 

 Define radius of a graph. 

PART B — (5 × 4 = 20 marks) 

Answer ALL the questions. 

11.  (A) G GßÓ ÷Põmk¸Âß JØøÓ¨£øh £i ¦ÒÎPÎß 
GsoUøP Cμmøh GÚ {ÖÄP. 

   In any graph G the number of points of odd degree 
is even. 

Or 

 (B) G ( )qp,  GßÓ ÷Põmk¸Âß £i k AÀ»x 1+k . G 
GßÓ ÷Põmk¸ 0>t ¦ÒÎPÒ ©ØÖ® AÁØÔß 
£i k öPõskÒÍx GÛÀ ( ) qkpt 21 −+= . 

Let G be a ( )qp,  graph, all of whose points have 
degree k or 1+k . If G has 0>t  points of degree k, 
show that ( ) qkpt 21 −+= . 
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12.  (A) G GßÓ ÷Põmk¸ 3≥p  •øÚPÒ ©ØÖ® 

2
1−≥ pδ  ö£ØÔ¸¢uõÀ G Cøn¢u ÷Põmk¸ GÚ 

{ÖÄÚ. 

  Prove that a graph G with p points and 
2

1−≥ pδ  is 

connected.  

Or 

 (B) G¢u J¸ Cøn¢u ÷Põmk¸® SøÓ¢u£m\® Cμsk 
¦ÒÎPÒ •iÄ ¦ÒÎPÍõP C¸UPõx. GÚ {ÖÄP. 

  Every non-trivial connected graphs has at least two 
points which are not cut points. 

13.  (A) ÷Põmk¸Âß ö\¯À£õkPøÍ SÔzx GÊxP. 

  Write the operations on graphs. 

Or 

 (B) G GßÓ ÷Põmk¸ CønÁØÓx GÛÀ G  
Cøn¢u ÷Põmk¸ GÚ {ÖÄP. 

If G is not connected then G  is connected. 

14.  (A) G Gß£x íõªÀ÷hõÛ¯ß ÷Põmk¸ GÛÀ  

( )GV &ß öÁØÖ AØÓ EmPn® S ÷©¾® 

( ) SSGW ≤−  GÚ {ÖÄP. 

   If G is Hamiltonian, then for every non empty 
proper subset S of ( )GV , ( ) SSGW ≤− . 

Or 
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 (B) G Gß£x íõªÀ÷hõÛ¯ß ÷Põmk¸ BP C¸UP 
÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ A¢u 
÷Põmk¸Âß ‰hÀ íõªÀ÷hõÛ¯ß GÚ 
{ÖÄP. 

Prove that a graph is Hamiltonian if and only if its 
closure Hamiltonian. 

15.  (A) J¸ ÷hõºÚö©ßm Gß£x Á¼ø©¯õÚ C¸UP 
÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ A¢u 
÷Põmk¸ J¸ ìö£Û[ _ÇØ] GÚ {ÖÄP. 

  Prove that a tournament is strong if and only if it 
has a spanning cycle. 

Or 

 (B) £»ÃÚ©õÚ vø\ ÷Põmk¸Ä D Gß£x 
B´»›¯õÚP C¸UP ÷uøÁ¯õÚ ©ØÖ® 
÷£õx©õÚ Pmk£õk D °ß JÆöÁõ¸ ¦ÒÎ²® 
EÒ£i ©ØÖ® öÁÎ£i \©©õP C¸US® GÚ 
{ÖÄP. 

  Prove that, a weak digraph D is Eulerian if and only 
if every point of D has equal in degree and out 
degree. 

PART C — (5 × 8 = 40 marks) 

Answer any FIVE questions. 

16. G Gß£x G¢u ÷Põmk¸ÁõP C¸¢uõÀ δλ ≤≤K  GÚ 
{ÖÄP. 

 Prove that, for any graph G, then δλ ≤≤K . 

17. p ¦ÒÎPÒ öPõsh •U÷Põn[PÒ AØÓ AøÚzx 
÷Põmk¸PÎ¾® AvP£m\ ÂÎ®¦PÎß GsoUøP 









4

2p
 GÚ {¹¤. 

 Prove that the maximum number of lines among all p 

point graphs with no triangle is 







4

2p
. 
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18. SøÓ¢u£m\® C¸ ¦ÒÎPøÍ öPõsh ÷Põmk¸ G &À 

C¸ TÓõP C¸UP ÷£õx©õÚ ©ØÖ® ÷uøÁ¯õÚ 

{£¢uøÚ AvÀ EÒÍ GÀø» _ÇØ]°ß }Í® 

Cμmøh£øh GÚ {ÖÄP. 

Prove that, a graph G with atleast two points is bipartite 

if and only if all its cycles are of even length. 

19. ( )GC  |ßS Áøμ¯ÖUP¨£mhx GÚ {ÖÄP. 

 Show that ( )GC  is well defined. 

20. G GßÓ ÷Põmk¸ÂÀ EÒÍ JÆöÁõ¸ •øÚPÎß 

£i SøÓ¢u£m\® Cμsk GÛÀ G Gß£x J¸ 

_ÇØ]ø¯ öPõsi¸US® GÚ {ÖÄP. 

 If G is a graph in which the degree of every vertex is 

atleast two then G contains a cycle. 

21. nA &À EÒÍ ( )thji,  EÖ¨¦ n }Í•ÒÍ iV  – jV  

|øhPÎß GsoUøP BS® GÚ {ÖÄP. 

 Show that, the ( )thji,  entry nA  is the number of walks 

length n from iV  to jV . 

22. G Gß£x J¸ ©μ® GÛÀ G¢u Cμsk ¦ÒÎPÐUS® 

Cøh°À uÛzxÁ©õÚ £õøu Aø©²® GÚ {ÖÄP. 

 Let G be a tree then prove that every two points of G are 

joined by a unique path. 
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23. G GßÓ ÷Põmk¸Ä 3≥p  •øÚPÒ ©ØÖ® 
2
p≥δ  

ö£ØÔ¸¢uõÀ G íõªÀ÷hõÛ¯ß GÚ {ÖÄP. 

 If G is a graph with 3≥p  vertices and 
2
p≥δ , then prove 

that G is Hamiltonian.  

 __________________ 


