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SECTIONA-(5X4=20)

Answer All the Questions:

1. Explain about Konigsborg Bridge problem.
[OR]

2. Prove that, the number of vertices of odd degree in a graph is always even.

3. Prove that, there is a one and only one path between every pair of vertices in a tree, T.
[OR]

4. 1Ina graph G there is one and only one path between every pair of vertices, then prove

that G is a tree.

5. Prove that, two graphs G,and G, are isomorphic if and only if their incident matrixes
4(G,)and A(G,) differ only by permutations of rows and columns.
" [OR]
6. If 4 (G) is an incidence matrix of a connected graph G with » vertices, then prove that
the rank of A(G) is n-1.

7. Prove that d™(v)=d" (v)for every vertex v in G.

[OR]
8. Explain Simple Digraphs, Asymmetric Digraphs and Symmetric Digraphs.
(n-l)
9. Prove that, the number of simple, labled graphs of n verticesis 2 ?
[OR]
10. Prove that, there are #"~ labled trees with n-vertics (n22).

SECTIONB~-(5X10=50)
Answer All the Questions:

11. Prove that, a simple graph with n vertices and k components can have at most
(n—k)(n-k+1)

edges.
> g

[OR]

n(n—l).
2

13. Prove that a connected graph G is a tree if and only if adding an edge between any two
vertices in G creates exactly one circuit.
[OR].
14. Prove that, every circuit has an even number of edges in common with any cut — set.

15. Prove that, the rank of cut-set matrix C (G) is equal to the rank of incidence matrix
A(G), which is equals the rank of graph G.

[OR]
16. If the edges of a connected graph are arranged in the same order for the columns of the
incidence matrix A and the path matrix P(x, y) , then prove that the product

12. Show that the maximum number of edges in a simple graph with n vertices is

(mod2)4- P" (x,y) =M , where the matrix M has 1’s in two rows xand y ,and the rest

of n—2rows are all 0’s.

17. Prove that, an arborescence is a tree in which every vertex other than the root has an in —

degree of exactly one. :
‘ [OR]

18. Prove that, an arborescence there is a directed path from the root R to every other vertex
iff a circuit less digraph G is an arborescence if there is a vertex v in G such that every
other vertex is accessible from v, and v is not accessible from any other vertex.

19. Prove that a vertex v appears in sequence (5;,b,,..b, ) mtimes iff degree of v=m-1.

[OR]
20. Explain composition of permutations and permutation Group.
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