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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021. 

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. JßÖUS ÷©Ø£mh EÖ¨¤ÚºPÒ öPõsh J¸ 
TmhzvÀ, \©©õÚ |s£ºPøÍ²øh¯ 
EÖ¨¤ÚºPÎß GsoUøP 

 (A) 3   (B) 2 

 (C) 4   (D) 5 

 In any group of more than one people, the number 
of people having the same number of friends 
inside the group is 

 (a) 3   (b) 2 
 (c) 4   (d) 5 
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2. ‘6’ ¦ÒÎPøÍU öPõsh J¸ Áøμ¤ß Cøn¯õ 
¦ÒÎ Gs 2 GÛÀ Auß öuõk¦ÒÎ Gs 
___________. 

 (A) 4   (B) 2 

 (C) 6   (D) 3 

 For a graph with 6 points, the independence 
number is 2. Then the covering number is 
___________. 

 (a) 4   (b) 2 

 (c) 6   (d) 3 

3. 8C &ß ]Ö_ØÔß AÍÄ 

 (A) 2   (B) 4 

 (C) 6   (D) 8 

 Girth of 8C  is 

 (a) 2   (b) 4 

 (c) 6   (d) 8 

4. G J¸ öuõkzu Áøμ¦ GÛÀ ( )Gw  = ___________. 

 (A) 0     

 (B) 2 

 (C) 1    

 (D) ÷PõkPÎß GsoUøP 
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 If G is a connected graph then ( )Gw  = 

___________. 

 (a) 0   (b) 2 

 (c) 1   (d) number of edges 

5. 10 ¦ÒÎPÒ öPõsh J¸ ©μzvß ÷PõkPÎß 
GsoUøP 

 (A) 10   (B) 11 

 (C) 9   (D) 5 

 Number of edges of a tree of order 10 is 

 (a) 10   (b) 11 

 (c) 9   (d) 5 

6. G¢u ÷uØÓ® iμUQß ÷uØÓzøu Âh 
Á¼ø©ªUPx? 

 (A) öP´÷» ÷uØÓ® (B) B°»›ß ÷uØÓ® 

 (C) íõªÀhß ÷uØÓ® (D) \ÆhõÀ ÷uØÓ® 

 Which theorem is stronger than Dirac’s theorem? 

 (a) Cayley theorem  

 (b) Euler’s theorem 

 (c) Hamilton’s theorem    

 (d) Chvatal’s theorem  
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7. r •P[PÒ öPõsh G¢uöÁõ¸ ( )qp,  öuõkzu 
uÍÁøμ°ß SøÓ¢u£m\ ÷PõkPÎß GsoUøP 

 (A) 
2
3r

   (B) 
3
2r

 

 (C) 63 +p   (D) 1−p  

 In any connected plane ( )qp,  graph with r faces, 
the minimum number of edges is 

 (a) 
2
3r

   (b) 
3
2r

 

 (c) 63 +p   (d) 1−p  

8. SøÓ¢u £m\® 2 ¦ÒÎPøÍU öPõsh ©μ® T&ß 
Ásn Gs 

 (A) 1   (B) 2 

 (C) 0   (D) 3 

 The chromatic number of a tree T with atleast 2 
points is 

 (a) 1   (b) 2 

 (c) 0   (d) 3 

9. G J¸ ( )qp,  Áøμ¦ ©ØÖ® ( ) ...., 1 ++= −rr sGf λλλ  

GÛÀ r, s •øÓ÷¯ 

 (A) qp,    (B) pq,  

 (C) pq −,   (D) qp −,  
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 If G is a ( )qp,  graph and ( ) ...., 1 ++= −rr sGf λλλ  

then r, s are respectively   

 (a) qp,    (b) pq,  

 (c) pq −,   (d) qp −,  

10. J¸ vø\Áøμ¤À 

 (A) ( ) ( ) qvdvd =Σ=Σ −+  (B) ( ) qvd 2=Σ +  

 (C) ( ) qvd 2=Σ −  (D) CøÁ HxªÀø» 

 In a digraph, 

 (a) ( ) ( ) qvdvd =Σ=Σ −+  (b) ( ) qvd 2=Σ +  

 (c) ( ) qvd 2=Σ −  (d) None of these 

PART B — (5 × 5 = 25 marks) 

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

11. (A) K›Ú \õº¦ ¦ÒÎPÎß £iø¯ £õxPõUS® 
GÚ {ÖÄP. 

  Prove that isomorphism preserves the degree 

of vertices.  

Or 
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 (B) JÆöÁõ¸ Áøμ¦® öÁmk® Áøμ¦ GÚ 

{¹¤. 

  Prove that every graph is an intersection 

graph. 

12. (A) ( )1,3,3,4,5,6,6=P  GßÓ £iz öuõhº 

Áøμ¦ öuõhº AÀ» GÚ PõmkP. 

  Show that the partition ( )1,3,3,4,5,6,6=P  

is not graphical. 

Or 

 (B) G¢u J¸ vu −  |øh²® J¸ vu −  £õøuø¯U 

öPõsi¸US® GÚ {¹¤. 

  Show that any vu −  walk contains a vu −  

path. 

13. (A) Áøμ¦ G&ß J¸ •øÚ¨¦ÒÎUS® £i 

SøÓ¢u £m\® Cμsk GÛÀ A¢u Áøμ¦ J¸ 

_ØøÓ EÒ AhUQ°¸US® GÚ PõmkP. 

  If G is a graph in which the degree of every 

vertex is atleast two then show that G 

contains a cycle. 

Or 
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 (B) J¸ ©μzvÀ G¢u C¸ ¦ÒÎPÐUS 
Cøh÷¯²® J÷μ J¸ £õøu C¸US® GÚ 
{¹¤. 

  Prove that in a tree, between any two points 
there is a unique path. 

14. (A) JÆöÁõ¸ £ß•PzvØS® SøÓ¢u £m\® 
Cμsk •P[PÒ J÷μ GsoUøP°»õÚ 
÷PõkPøÍ GÀø»°À öPõsi¸US® GÚ 
{¹¤. 

  Prove that every polyhedron has atleast two 
faces with the same number of edges on the 
boundary. 

Or 

 (B) B°»›ß £ß•P `zvμzøu TÔ {ÖÄP. 

  State and prove Euler’s polyhedron formula. 

15. (A) Áøμ¯Ö : 

(i) vø\ |øh 

(ii) £i ÷áõi 

(iii) vø\ Áøμ¦.   

  Define : 

  (i) Directed walk 

  (ii) Degree pair 

  (iii) Digraph. 

Or 
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 (B) 234 33 λλλ +−  Gß£x G¢uöÁõ¸ Áøμ¤ØS® 
Ásn £À¾Ö¨¦U ÷PõøÁ¯õP C¸UP 
•i¯õx GÚU PõmkP. 

  Show that 234 33 λλλ +−  cannot be the 
chromatic polynomial of any graph. 

PART C — (5 × 8 = 40 marks)  

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

16. (A) 1G  J¸ ( )11, qp  Áøμ¦ ©ØÖ® 2G  J¸ 

( )22, qp   Áøμ¦ GÛÀ 21 GG +  Gß£x 

( )212121 , ppqqpp +++   Áøμ¦ ©ØÖ® 

21 GG ×  Gß£x ( )122121 , qppqpp +  Áøμ¦ GÚ 

{¹¤. 

  If 1G  is a ( )11, qp  and 2G  is a ( )22, qp  graph 

then prove that 21 GG +  is a 

( )212121 , ppqqpp +++  graph and 21 GG ×  is 

a ( )122121 , qppqpp +  graph. 

Or 

 (B) p&¦ÒÎPøÍ²øh¯x® •U÷Põn[PÒ 
CÀ»õux©õÚ Áøμ¦PÎÀ, «¨ö£¸ 

÷PõkPÎß GsoUøP 







4

2p
 GÚ {¹¤. 
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  Prove that the maximum number of lines 
among all p-point graphs with no triangles is 









4

2p
. 

17. (A) Kº Cμmøh¨£øh Gsøn 

pdddp ≥≥≥≥− ....1 21  GßÔ¸US©õÖ p 

£SvPÍõP¨ ¤›zu ( )pdddP ...,,, 21=  GÝ® 

¤›¨¦ J¸ Áøμ¦ ¤›¨£õP C¸UP 
÷uøÁ¯õÚx® ÷£õx©õÚ {£¢uøÚ 
GßÚöÁÛÀ 









+
−

−−= pd
d
d

ddP ...,,.
1
1

,....1,1
1

32
1  GÝ® 

¤›¨¦ Áøμ¦ ¤›¨£õP C¸UP÷Ásk® GÚ 
{¹¤. 

  Prove that a partition ( )pdddP ...,,, 21=  of 

even number into p parts with 

pdddp ≥≥≥≥− ....1 21  is graphical iff the 

modified partition 









+
−

−−= pd
d
d

ddP ...,,.
1
1

,....1,1
1

32
1  is 

graphical. 

Or 
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 (B) SøÓ¢u £m\® C¸ ¦ÒÎPøÍ²øh¯ Áøμ¦ 

G J¸ C¸TÖ Áøμ£õP C¸UP ÷uøÁ¯õÚ 

©ØÖ® ÷£õx©õÚ {£¢uøÚ GßÚöÁÛÀ 

Auß AøÚzx _ØÖPÐ® Cμmøh¨£øh 

}ÍzvÀ C¸US® GÚ {ÖÄP. 

  Prove that a graph G with atleast two points 

is bipartite iff all its cycles are of even 

length. 

18. (A) ¥mhº\ß Áøμ¦ J¸ ÷íªÀ÷hõÛ¯ß 

Áøμ¦ AÀ» GÚ {ÖÄP. 

  Show that the Petersen graph is  

non-hamiltonian. 

Or 

 (B) J¸ öuõkzu Áøμ¦ G&°À R÷Ç EÒÍøÁ 

JßÖUöPõßÖ \©©õÚ©õÚøÁ GÚ {¹¤ : 

  (i) G J¸ B°÷»›¯ß Áøμ¦. 

  (ii) G&ß JÆöÁõ¸ ¦ÒÎ²® Cμmøh¨£øh 

£i²øh¯x. 

  (iii) G&ß ÷PõkPÎß Pn® _ØÖPÍõP 

¤›UP¨£hUTi¯x. 



 

 Code No. : 20580 B Page 11 

 

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

  (i) G is Eulerian. 

  (ii) Every point of G has even degree. 

  (iii) The set of edges of G can be partitioned 
into cycles. 

19. (A) (i) 5K  ©ØÖ® 3,3K  BQ¯ Áøμ¦PÒ 
uÍÁøμ¦PÒ AÀ» GÚ {ÖÄP. 

  (ii) G J¸ •U÷Põn[PÒ CÀ»õu öuõkzu 
( )qp,  uÍÁøμ¦ ©ØÖ® 3≥p  GÛÀ 

42 −≤ pq  GÚ {¹¤. 

  (i) Prove that the graphs 5K  and 3,3K  are 

not planar. 

  (ii) If G is a plane connected ( )qp,  graph 
without triangles and 3≥p  then prove 
that 42 −≤ pq . 

Or 

 (B) ( )




−
≠

=
nn

nnn
Kn ;1

)1(···;
'χ  

GÚ {¹¤. 

  Prove that ( )




−
≠

=
evenisif1

)1(oddisif
'

nn
nnn

Knχ . 

J¸ JØøÓ¨£øh Gs 

J¸ Cμmøh¨£øh Gs 
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20. (A) ( )λ,Gf &ß SnP[PÎß SÔ±k ©õÔ ©õÔ 

Aø©²® GÚ {¹¤. ÷©¾® G J¸ ( )qp,  

Áøμ¦ GÛÀ 1−pλ &ß SnP® q−  GÚ {¹¤. 

  Prove that the coefficients of ( )λ,Gf  are 

alternate in sign. Also prove that if G is a 

( )qp,  graph then the coefficient of 1−pλ  is 

q− . 

Or 

 (B) J¸ Á¾ÁØÓ vø\ Áøμ¦ D B°½›¯ß 
vø\Áøμ£õP C¸UPz ÷uøÁ¯õÚx® 
÷£õx©õÚx©õÚ {£¢uøÚ GßÚöÁÛÀ 
JÆöÁõ¸ ¦ÒÎ°ß AP¨£i²® ¦Ó¨£i²® 
\©® GÚ {ÖÄP. 

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

——————— 

 


