
  

APRIL 2021 72094/TEM6B 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer any TEN questions. 

1. Define a regular graph. Give an example. 

 JÊ[S ÷Põmk¸øÁ Áøμ¯Öux Kº Euõμn® 

u¸P. 

2. If 1G  and 2G  are graphs define ][ 21 GG . 

 1G  , 2G  ÷Põmk¸UPÒ GÛÀ ][ 21 GG &øÁ 

Áøμ¯øÓ ö\´P. 

3. Define the adjacency matrix of G . 

 G  GßÓ ÷Põmk¸Âß Asø© Aoø¯ Áøμ¯Ö. 

4. Draw a graph having a cut vertex but no cut edge. 

 öÁmk Ea] Eøh¯x® öÁmk ÂÎ®¦ CÀ»õu 
J¸ ÷Põmk¸øÁ ÁøμP. 

5. Define an −n connected graph. 

 −n öuõkzu ÷Põmk¸øÁ Áøμ¯øÓ ö\´P. 
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6. If nm ≠  prove that nmK ,  is non-Hamiltonian. 

 nm ≠  GÛÀ nmK , íõªÀ÷hõÛ¯ß AÀ» GÚU 

{ÖÄP. 

7. If G  is Hamiltonian, then show that for every 
non-empty proper subset S  of )(GV , 

SSGW ≤− )( . 

 G íõªÀhß ÷Põmk¸ GÛÀ, S  GßÓ )(GV ß 
öÁØÖUPn©À»õu •øÓ¯õÚ EmPn® 

JÆöÁõßÔØS® SSGW ≤− )(  GÚ {ÖÄP. 

8. Prove that every non-trivial tree G  has atleast 2 
vertices of degree 1. 

 JÆöÁõ¸ öuÎÁØÓ ©μ® G &²® 2&J¸£i 
öPõsh Ea]PøÍ öPõsi¸US© GÚ {ÖÄP. 

9. Prove that every connected graph has a spanning 
tree. 

 JÆöÁõ¸ Cøn¢u ÷Põmk¸Ä® AÍõÂ¯ 
©μÄ¸øÁU öPõsi¸US© GÚU PõmkP. 

10. Prove that 3,3K  is a non-planar graph. 

 3,3K Gß£x J¸ uÍ ÷Põmk¸ÁõP Aø©¯õx GÚ 

{¹¤. 
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11. Define directed graph. 

 vø\ ÷Põmk¸øÁ Áøμ¯Ö. 

12. Give an example of tournament. 

 ÷£õmi ÷Põmk¸ÂØS J¸ Euõμn® öPõk. 

PART B — (5 × 5 = 25 marks) 

Answer any FIVE questions. 

13. Prove that every graph is an intersection graph. 

 JÆöÁõ¸ ÷Põmk¸Ä® öÁmkU ÷Põmk¸÷Á GÚU 
PõmkP. 

14. If G  is a ),( 11 qp  graphs and 2G  is a  

),( 22 qp  graph prove that 21 GG +  is 

),( 212121 ppqqpp +++  graph. 

 21,GG Gß£Ú •øÓ÷¯ ),( 11 qp , ),( 22 qp  

÷Põmk¸UPÒ GÛÀ 21 GG +  Gß£x 

),( 212121 ppqqpp +++  ÷Põmk¸ GÚU PõmkP. 

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

 J¸ ‰i¯ |øh°À JØøÓ }Í•ÒÍ _ØÖ Esk 
GÚ {ÖÄP. 
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16. Prove that if G  is not connected then G  is 

connected. 

 G  öuõkUP¨£hõu ÷Põmk¸ GÛÀ G  öuõkzu 

÷Põmk¸ GÚU PõmkP. 

17. Define the closure of the graph G  and prove that 

it is well defined. 

 G &GßÓ ÷Põmk¸Âß AøhøÁ Áøμ¯øÓ ö\´x 

Ax |ßS Áøμ¯ÖUP¨£mhx GÚÄ® {ÖÄP. 

18. If G  is a connected plane graph having EV ,  and 

F  as the sets of vertices, edges and faces 

respectively then prove that 2=+− FEV . 

 EV , , F  Gß£Ú G  GßÓ öuõkzu uÍ 

÷Põmk¸Âß Ea]PÒ, ÂÎ®¦PÒ, •P[PÎß 

Pn[PÒ GÛÀ 2=+− FEV  GÚU PõmkP. 

19. Define reachability matrix and distance matrix of 

a digraph. 

 J¸ vø\ ÷Põmk¸ÄUS, Aøh²® Ao ©ØÖ® 

öuõø»Ä yμ Aoø¯ Áøμ¯Ö.  

[P.T.O.]
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

20. (a) Prove that  =
i

i qV 2deg  for any graph G . 

 (b) Show that Δ≤≤
p
q2δ . 

 (A) G¢uöÁõ¸ ÷Põmk¸ G &US®  =
i

i qV 2deg  

GÚ {¹¤. 

 (B) Δ≤≤
p
q2δ  GÚU PõmkP. 

21. Prove that for any graph δλ ≤≤KG, . 

 H÷uÝ® J¸ ÷Põmk¸ δλ ≤≤KG,  GÚ {ÖÄP. 

22. State and prove Dirac theorem. 
 hμõU ÷uØÓzøu GÊv {¹¤. 

23. Let G  be a ),( qp  graph. Show that the following 
statements are equivalent. 

 (a) G  is a tree. 

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

 (c) G is connected and 1+= qp . 

 (d) G  is acyclic and 1+= qp . 
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 G J¸ ),( qp  ÷Põmk¸ GÛÀ RÌUPõq® TØÖPÒ 
\©õÚ©õÚøÁ GÚ {ÖÄP. 

 (A) G  J¸ ©μ® 

 (B) G °¾ÒÍ G¢u C¸ ¦ÒÎPÐ® J÷μö¯õ¸ 
£õøu¯õÀ ©mk÷© CønUP¨£k® 

 (C) G  öuõkzux, 1+= qp  

 (D) G  _ÇÀ AØÓx, 1+= qp . 

24. Show that the each vertex of a disconnected 
tournament D  with atleast p  point )3( ≥p  is 
contained in a directed cycle of length k , for every 
k , pk ≤≤3 . 

 )3( ≥p  ¦ÒÎPÒ öPõsh D  GßÓ EÖv¯õÚ 
öuõhº ÷£õmiz vø\U÷Põmk¸ÂÀ EÒÍ 
JÆöÁõ¸ ¦ÒÎ²®  k  }Í•ÒÍ pk ≤≤3  J¸ 
vø\a_ØÔÀ C¸US® GÚ {ÖÄP. 

———————  


