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1. A k-chromatic graph is called critically k-chromatic, or just critical if
χ(G−v) < k for all v ∈ V (G). Show that every k-chromatic graph has
an induced subgraph that is critically k-chromatic and that any such
subgraph has minimum degree at least k − 1. (Note. This question
deals with vertex colouring. The next two deal with edge colouring.)

2. Prove that χ′(G) (the edge-chromatic number of G) is equal to k for a
k-regular bipartite graph without using the proof of the theorem which
says χ′(G) = ∆(G) for bipartite graphs i.e. come up with a simpler
proof specifically for k-regular graphs. Please do not use induction.

3. Use the proof for k-regular bipartite graphs to prove that χ′(G) =
∆(G) for all bipartite graphs.
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