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Note: Answer any FIVE full questions.

1. (@) With usual notation show that the Ramsey number R(m,n) satisfies the
relation r(m,n) <r(m—1,n) + r(m,n—1). Hence show that r(m,n) <
m+n—ZCm_1. (4)

(b) Let G,be a (p1,91) and G,be a (p,,q,) graphs. Then, define G, X G,

and G, + G,. Find number of vertices and edges in both. (3)

(c) Show that if a regular connected graph G is of diameter 3 then G is of
diameter 2. Hence show that there does not exist a regular self-complementary
graph of diameter 3. (3)

2. (a) With usual notation, prove that ay + By = a1 + B1 = p. 4)

(b) Show that a graph G is 2-connected if and only if between every two
vertices of G there are vertex disjoint paths. (3)
(c) Show that a (p,q)graph G is a tree if and only if p=qg+1 and G is
connected. 3)
3. (a) Let G be any graph and let u and v be vertices in G such that
deg(u) + deg(v) = r. Then show that G is Hamiltonian if and only if
G + (u,v) is Hamiltonian. 4)
(b) Let G be a bipartite graph with bipartition (X,Y). Then show that G contains
a matching that saturates every vertex of X if and only if
IN(S)| = |S| forall S € X. (3)

(c) Show that the Ramsey number r(m, n) satisfies the inequality

r(n,n) = 2. (3)



3.

6. (a)

(@) Let G be a graph with V(G) = {v4, vy, ..., v, }. Define an elementary subgraph
of G and show that, for adjacency matrix A of G,

detA = Y (—1)n~catD-ctH)c(t) - \where c(H)and c;(H) are the number of
components in H which are cycles and edges, respectively and the summation is

taken over every elementary subgraph H of G. 4)

(b) Let{S;,S,, ..., S,}be any partition of the set of integers {1,2, ..., r;,} where
T =1(ky, ky, .., kp)where k; =3 for all i.Then show that, for some i,S;

contains three integers x, y and z satisfies the relation x + y = z. (3)

(c) Show that if G is a tree on n vertices, then m,(G) = k(k — 1)L,
Also show that, if G is a cycle with length n then,

e (G) = (k=" + (=1)"(k - 1). 3)
(a) State and prove five colour theorem. 4)

(b) Let G be a graph on n vertices. Columns j, ja, ..., jx Of the (0,1, —1) incidence
matrix Q(G) are linearly independent if and only if the corresponding edges of G
induce an acyclic graph. (3)

(c) Let G be a tree on n vertices and Q(G) be the (0,1, —1) incidence matrix of G.
Then show that any submatrix of Q(G) of order (n — 1) is nonsingular. (3)

With usual notation show that

M 2yp<x+i<p+1

(i) p < xx < (pTH)Z (4)

(b) show that a connected graph is isomorphic to its line graph if and only if it is a
cycle. (3)

(c) For any (p, q) graph G with line graph L(G), show that

A(L(®)) =B"B—2I,where B is the incidence matrix of G
and A(L(G)) is the adjacency matrix of L(G). (3)
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