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Exercise 1+2(total 8 points)

Answer each of the following questions. If proofs are needed, a short sketch of the main argument is
sufficient. If counterexamples are needed, it suffices to give the example (unless it is not obvious why
this is a counterexample). All questions can be answered in about two lines. Each item is worth one
point.

a) State the Weak Perfect Graph Theorem.

b) Describe the operation of a vertex expansion in a graph.

c) Let G be a graph, and letH be a graph obtained by expanding each vertexv ∈ V (G) one after
the other (to an edgevv′). Express the clique numberω(H) of H in terms of the clique number
ω(G) of G.



d) LetG andH be defined as above. Express the independence numberα(H) of H in terms of the
independence numberα(G) of G.

e) True or false: For any graphG we have|V (G)| ≤α(G) ·χ(G). (Recall thatχ(G) is the chromatic
number ofG.) Give a proof or provide a counterexample.

f) True or false: For any graphG we have|V (G)| ≤ α(G) ·ω(G). (Recall thatω(G) is the size of
a largest clique ofG.) Give a proof or provide a counterexample.

g) Give an example of a graph that contains a ray but isnot locally finite.

h) Give an example of an infinite graph that has chromatic number exactly three.
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