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SECTION-A 

 Answer any TEN questions  (10 x 2 = 20) 

1. Define bipartite graph. 

2. Prove that the sum of the degrees of the points of a graph G is twice the number of lines. 

3. Define incidence matrix of the graph. 

4. Show that the partition 𝑃(7,6,5,4,3,2) is not graphic. 

5. Prove that if a graph G with at least two points is bipartite then all its cycles are of even 

length. 

6. Define closure of a graph. 

7. Prove that every Hamiltonian graph is 2-connected. 

8. Let G be a (𝑝, 𝑞) connected graph. Then show that 𝑞 ≥ 𝑝 − 1. 

9. Define elementary subdivision of a graph. 

10. Prove that 𝐾5 is not planar. 

11. Define digraph. 

12. What are the three types of connectivity in directed graph? 

 

                                                                  SECTION-B 

  Answer any FIVE questions  (5 x 8 = 40) 

 

13. Show that in any group of two or more people, there are always two with exactly the 

same number of friends inside the group. 

14. Let 𝐺1 be a (𝑝1, 𝑞1) graph and 𝐺2 be a (𝑝2, 𝑞2) graph. Then prove that 

 (i) 𝐺1 + 𝐺2 is a (𝑝1 + 𝑝2, 𝑞1 + 𝑞2 + 𝑝1𝑝2) graph 

(ii) 𝐺1 × 𝐺2 is a (𝑝1𝑝2, 𝑞1𝑝2 + 𝑝1𝑞2) graph. 

15. In a graph G, prove that any 𝑢 − 𝑣 walk contains a 𝑢 − 𝑣 path. 

16. Prove that 𝑐(𝐺) is well defined. 

17. Show that every tree has a centre consisting of either one point or two adjacent points. 
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18. State and prove Euler’s theorem. 

19. Let A be the adjacency matrix of a graph G. Then prove that 𝑎𝑛(𝑖, 𝑗), the 𝑖𝑗 entry in the 

matrix 𝐴𝑛, gives the number of paths of length 𝑛 from 𝑣𝑖 to 𝑣𝑗 . 

     

     SECTION-C 

                                     Answer any TWO questions  (2 x 20 = 40) 

 

20. (a) Prove that the maximum number of lines among all 𝑝 point graphs with no triangles 

is [
𝑝2

4
].   

 (b) Show that a closed walk of odd length contains a cycle.                  (12+8) 

 

21. (a) Let G be a connected graph with at least three points. Prove that the following  

      statements are equivalent. 

             (i) G is a block 

            (ii) Any two points of G lie on a common cycle 

            (iii) Any point and any line of G lie on a common cycle 

            (iv) Any two lines of G lie on a common cycle. 

(b) If G is a graph in which the degree of every vertex is at least two then prove that  

      G contains a cycle.                                                          (14+6) 

 

22. (a) Write Warshall’s Algorithm to find shortest path. 

(b) Let G be a (𝑝, 𝑞) graph. Then prove that the following statements are equivalent. 

        (i)  G is a tree 

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

       (iii) G is connected and 𝑝 = 𝑞 + 1 

              (iv) G is acyclic and 𝑝 = 𝑞 + 1 

                   (6+14) 
     

 

 

 

 

 


