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1. (a) Prove that a graph is planar if and only if it is embeddable.                   (8 marks)

(b) Prove that if a graph 
[image: image1.wmf]G

 is self-dual with 
[image: image2.wmf]n

vertices and 
[image: image3.wmf]e

edges, then 
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        (7 marks)

   (c) State and prove Euler’s Formula for plane graphs.                                 (10marks) 

OR

2.(a) Prove that a graph 
[image: image5.wmf]G

is planar if and only if it has no subgraph isomorphic to a   

          subdivision of  
[image: image6.wmf]5

K

 or 
[image: image7.wmf]3,3

K

                                                                    (15 marks)

   (b)  Prove that Petersen graph is non-planar.                                              (10 marks)

I3.(a) Let 
[image: image8.wmf]D

 be a digraph with 
[image: image9.wmf]n

vertices, 
[image: image10.wmf]q

 arcs. If 
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  is the set of   

          vertices of 
[image: image12.wmf]D

.prove that 
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                              (10 marks)

     (b) Every complete tournament has a directed Hamiltonian path.           (15 marks )

Or

4.(a) Every acyclic digraph 
[image: image14.wmf]G

 has at least one vertex with 0 in-degree and at least  

            one vertex of 0 out-degree.                                                                 (10 marks)

            (b) If 
[image: image15.wmf]G

is Hamiltonian then 
[image: image16.wmf]G

is orientable.                                           (10 marks)

            (c) Give an example of a 1-regular digraph with 
[image: image17.wmf]n

 vertices for each 
[image: image18.wmf]2

n

³

.  

 (5 marks)

5.(a) State and prove Max-flow,Min-cut theorem.                                        (10 marks)

    (b) A simple graph 
[image: image19.wmf]G

 is 
[image: image20.wmf]n

-connected if and only if given any pair of distinct 

         vertices 
[image: image21.wmf]u

 and 
[image: image22.wmf]v

 of 
[image: image23.wmf]G

, there are at least 
[image: image24.wmf]n

 internally disjoint paths from 

               
[image: image25.wmf]u

 to 
[image: image26.wmf]v

.                                                                                                   (15 marks)

P.T.O.

Or

6.   (a) A vertex 
[image: image27.wmf]x

 in a connected graph 
[image: image28.wmf]G

 is a cut vertex if and only if two vertices           

           
[image: image29.wmf]u

 and 
[image: image30.wmf]v

 in 
[image: image31.wmf]G

 such that every path  between 
[image: image32.wmf]u

 and 
[image: image33.wmf]v

 passes through 
[image: image34.wmf]x

.

                                                                                                                        (10 marks)

      (b) Let 
[image: image35.wmf]G

 be a simple graph, then 
[image: image36.wmf]()()()
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                       (15 marks)

7.    (a) Show that a graph is 3-critical if and only if it is an odd cycle.                (8 marks)

  (b) Show that Petersen graph is 4-edge chromatic.                                       (7 marks)

        (c) 
[image: image37.wmf]G

 be a non trivial graph, prove that 
[image: image38.wmf]1
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        (10marks)

Or

 8.  (a) Prove the following: (i)In a critical graph 
[image: image39.wmf]G

, no vertex is a clique.         (10marks)

                                           (ii) For a simple graph 
[image: image40.wmf]G

, 
[image: image41.wmf]()()
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           (10marks)

          (b) Explain the simple sequential colouring algorithm.                               (5 marks)
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