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Exercise 1 (§6.16) [1 point]

Show that every graph with a Hamiltonian cycle has a 4-flow.

Exercise 2 (§6.17) [1 point]
A family of (not necessarily distinct) subgraphs of a graph G is called a double cover of G if
every edge of GG lies on exactly two of these subgraphs. The cycle double cover conjecture asserts
that every bridgeless multigraph admits a double cover by cycles. Prove the conjecture for

graphs with a 4-flow.

Exercise 3 (§6.19) [1 point]
Find bridgeless graphs G and H = G — e such that 2 < ¢(G) < ¢(H).

Exercise 4 (§6.21) [1 point]

Prove that a plane triangulation is 3-colourable if and only if all its vertices have even degree.

Written Exercise (§6.24)
Show that a graph G = (V, E) has a k-flow if and only if it has an orientation D that directs,
for every X < V, at least 1/k of the edges in F(X, X) from X towards X.
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