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Code No. : 30580 B Sub. Code : SMMA 63 

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020. 

Sixth Semester 

Mathematics — Core 

GRAPH THEORY  

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer. 

1. 4,3K –CÀ EÒÍ ÷PõkPÎß GsoUøP  

 (A) 7   (B) 12 

 (C) 3   (D) 4 

 The number of edges in 4,3K  is   

 (a) 7   (b) 12 

 (c) 3   (d) 4 
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2. J¸ JÊ[S Áøμ¤À 8  GÛÀ   ————–. 

 (A) 8   (B) 7 

 (C) 9   (D) 16 

 If 8  for a regular graph then  ————–.  

 (a) 8   (b) 7 

 (c) 9   (d) 16 

3. ÁøμÄ G &°ß £õ»® e  GÛÀ  )( eGw   

——————.  

 (A) 1)( Gw   (B) )(Gw  

 (C) 1)( Gw   (D) )(2 Gw   

 If e  is a bridge of graph G  then  )( eGw   
————–.  

 (a) 1)( Gw    (b) )(Gw  

 (c) 1)( Gw    (d) )(2 Gw  

4. 4C &ß öÁmk¨ ¦ÒÎPÎß GsoUøP  

 (A) 1   (B) 0 

 (C) 3   (D) 2 

 Number of cut points of 4C  is   

 (a) 1   (b) 0 

 (c) 3   (d) 2 
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5. ÁÇUP©õÚ SÔ±miß £i,  FEV   

——————.  

 (A) 2   (B) 1 

 (C) 0   (D) 3 

 With usual notations,  FEV  ————–.  

 (a) 2   (b) 1 

 (c) 0   (d) 3 

6. T  J¸ ),( qp  ©μ® GÛÀ, RÌPshÁØÖÒ Gx uÁÖ?  

 (A) T  J¸ _Ç»ØÓ öuõkzu Áøμ¦ 

 (B) T  J¸ öuõkzu JÊ[S Áøμ¦ 

 (C) T  J¸ öuõkzu Áøμ¦, 1 pq  

 (D) T  J¸ _Ç»ØÓ Áøμ¦, 1 pq  

 If T  is a ),( qp  tree then which statement is false? 

 (a) T  is a connected acyclic graph  

 (b) T  is a connected regular graph 

 (c) T  is a connected graph, 1 pq  

 (d) T  is an acyclic graph, 1 pq  

7. RÌPshÁØÖÒ Gx J¸ uÍÁøμ¦? 

 (A) 7K    (B) 6K  

 (C) 5K    (D) 4K  
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 Which of the following is a planar graph? 

 (a) 7K    (b) 6K  

 (c) 5K    (d) 4K  

8. 5K &ß Ásn Gs ——————. 

 (A) 2   (B) 3 

 (C) 5   (D) 1 

 Chromatic number of 5K  is ————–. 

 (a) 2   (b) 3 

 (c) 5   (d) 1 

9.  1023197),( 2345 Gf  GÛÀ G&°À 

EÒÍ ¦ÒÎPÎß GsoUøP  

 (A) 4   (B) 5 

 (C) 7   (D) 10 

 If  1023197),( 2345 Gf  then the 

number of points in G is   

 (a) 4   (b) 5 

 (c) 7   (d) 10 
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10. RÌPõq® vø\Áøμ¤À, 2&ß Em£i Gx?  

 

 (A) 1   (B) 2 

 (C) 3   (D) 4 

 What is the in-degree of 2 in the following 
diagraph? 

 
 (a) 1   (b) 2 

 (c) 3   (d) 4 

PART B — (5  5 = 25 marks) 
Answer ALL questions, choosing either (a) or (b). 

11. (A) G¢uöÁõ¸  uß{μ¨¦ Áøμ¤ØS® n4  AÀ»x 

14 n  ¦ÒÎPÒ EÒÍÚ GÚ {¹¤.  

  Prove that any self complementary graph 
has n4  or 14 n  points. 

Or 
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 (B) G  Gß£x ),( 21 VV  GÚ C¸ ¤›ÄPøÍU 

öPõsh J¸ C¸TÖ Áøμ¦ ©ØÖ® G  J¸ 

k JÊ[S Áøμ¦, 0k  GÛÀ 21 VV   GÚ 

{¹¤. 

  Let G  be a k regular bipartite graph with 
bipartition ),( 21 VV  and 0k . Prove that 

21 VV  . 

12. (A) )2,2,2,4,4,4(P  J¸ Áøμ¦ öuõhμõ? B® 

GÛÀ p &UPõÚ J¸ Áøμø£ ÁøμP.  

  Is )2,2,2,4,4,4(P a graphic sequence? If 
yes then draw a graph for p . 

Or 

 (B) G  GßÓ Áøμ¤À k  GÛÀ G &US 

k &}Í•ÒÍ J¸ £õøu Esk GÚ {¹¤. 

  In a graph G , if k  then show that G  has 
a path of length k . 

13. (A) JÆöÁõ¸ ©μzvß ø©¯zv¾® J¸ ¦ÒÎ÷¯õ 

AÀ»x C¸ Asøh ¦ÒÎP÷Íõ C¸US® GÚ 

{¹¤.  

  Prove that every tree has a centre consisting 
of either one point or two adjacent points. 

Or 

 (B) )(GC  |ßS Áøμ¯ÖUP¨£mhx GÚ {¹¤. 

  Prove that )(GC  is well-defined. 
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14. (A) 5K &J¸ uÍ Áøμ¦ AÀ» GÚ {¹¤.  

  Prove that 5K  is non-planar. 

Or 

 (B) uÛzu •øÓ°À n Ásn¨£kzuUTi¯ 

JÆöÁõ¸ Áøμ¦® )1( n öuõhº Áøμ¦ GÚU 

Põmk. 

  Show that every uniquely n colourable 

graph is )1( n  connected.  

15. (A) C¸ vø\ Áøμ¦PÒ \© J¨¦ø©²øh¯x GÛÀ 

Jzu ¦ÒÎPÒ J÷μ £i ÷áõi öPõsi¸US® 

GÚ {¹¤.  

  If two digraphs are isomorphic then prove 

that corresponding points have the same 

degree pair. 

Or 

 (B) )1)....(2()1(),(  nkf n   GÚ 

{¹¤. 

  Prove that  

  )1)....(2()1(),(  nkf n  . 
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PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (A) G  Gß£x •U÷Põn[PÒ CÀ»õu ),( qp  

Áøμ¦ GÛÀ 









4

2p
q  GÚ {¹¤.  

  If G  is a ),( qp graph without triangles then 

prove that 









4

2p
q .  

Or 

 (B) (i) JÆöÁõ¸ Áøμ¦® öÁmk® Áøμ¦ GÚU 

PõmkP. 

  (ii) G  Gß£x J¸ ),( qp Áøμ¦ GßP. )(GL  

J¸ ),( Lqq  Áøμ£õS® GÚ {ÖÄP. C[S 

qdq
p

i
iL 









 

1

2

2
1

. 

  (i) Show that every graph is an 
intersection graph. 

  (ii) Let G be a ),( qp graph. Prove that 
)(GL  is a ),( Lqq  graph where 

qdq
p

i
iL 









 

1

2

2
1

. 
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17. (A) SøÓ¢ux C¸¦ÒÎPÒ öPõsh J¸ Áøμ¦ G  

C¸TÖ Áøμ£õP C¸¢uõÀ, C¸¢uõÀ ©mk÷© 

Auß AøÚzx _ØÖPÐ® Cμmøh¨ £øh 

}ÍzvÀ C¸US® GÚU PõmkP.  

  Show that a graph G with atleast two points 
is bipartite iff all its cycles are of even 
length. 

Or 

 (B) (i) J¸ Áøμ¤ß ¦ÒÎ öuõhºa], ÷Põk 

öuõhºa] CÁØøÓ Áøμ¯Ö. 

  (ii) •øÓ¯õÚ SÔ±kPÎß £i  k  GÚ 

{¹¤. 

  (i) Define vertex connectivity and edge 
connectivity of a graph. 

  (ii) With usual notations, prove that 
 k . 

18. (A) J¸ öuõkzu Áøμ¦ G  B°½›¯ÚõP Aø©¯ 

÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ G &ß 

JÆöÁõ¸ ¦ÒÎ°ß £i²® J¸ Cμmøh £øh 

Gs GÚ {ÖÄP. 

  Prove that a connected graph G is Eulerian 
iff  every point of G has even degree. 

Or 

 (B) Dirac's&Cß ÷uØÓzøu TÔ {ÖÄP. 

  State and prove Dirac's theorem. 
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19. (A) J¸ Áøμø£ ÷PõÍzvß ÷©Ø£μ¨¤À £vUP 

÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ A¢u 

Áøμø£ J¸ uÍzvÀ £vUP •i²® GÚ {¹¤. 

  Prove that a graph can be embedded in the 

surface of a sphere iff it can be embedded in 

a plane. 

Or  

 (B) 








nn

nnn
kn ,1

)1(,
)(  

  GÚ {ÖÄP. 

  Show that  

  








evenisif1

)1(oddisif
)(

nn
nnn

kn  

20. (A) 2n  ¦ÒÎPøÍU öPõsh J¸ Áøμ¦ G  

©μ©õP C¸UP ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

{£¢uøÚ 
1)1(),(  nGf   GÚ {¹¤. 

  Prove that  a graph G  with 2n  points is a 

tree iff 1)1(),(  nGf  . 

Or 

J¸ JØøÓ£øh Gs  

J¸ Cμmøh£øh Gs 
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 (B) J¸ Á¾ÁØÓ vø\ Áøμ¦ D  B°½›¯ß vø\ 

Áøμ£õP C¸UPz ÷uøÁ¯õÚx® {£¢uøÚ 

GßÚöÁÛÀ JÆöÁõ¸ ¦ÒÎ°ß AP¨£i²® 

¦Ó¨£i²® \©® GÚ {ÖÄP. 

  Prove that a weak digraph D  is Eulerian iff 
every point of D  has equal in-degree and 
out-degree. 

 

—————— 


