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(1) (a) Find a graph G of diameter 3 for which λ(G) ̸= δ(G).
(b) If H = G+ {v}, where G is n-connected, then H is (n+ 1)-connected.
(c) Let G be a graph with degree sequence d1, d2, ..., dn, where d1 ≤ d2 ≤ ... ≤ dn.
Define H = G+K1. Determine λ(H).
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(2) (a) State (i) Menger’s theorem. (ii) Whitney’s theorem.
(b) Let G be a graph on 8 vertices. (i) If G is 2-connected, how many edges must G
have? (ii) If G is 3-connected, how many edges must G have?
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(3) For what value(s) of n are the following graphs Hamiltonians and for what value(s)
of n are they Eulerians?
(a) Kn (b) Kn,n (c) Kn,n,n (d) Kn,2n,3n (e) Kn,2n,3n+1
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(4) Prove any THREE statements of the following:
(a) Every two vertices in a nontrivial regular tournament lie on a 3-cycle. If regular
is replaced by strong, is the statement still correct?
(b) A graph G has an Eulerian orientation if and only if G is Eulerian.
(c) A tournament is transitive if and only if it is acyclic.

(d)If s1, s2, ..., sn is the score sequence of a tournament then
n∑

i=1

s2i =
n∑

i=1

(n− 1− si)
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