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Exercise 7.1 (3 marks)

Consider the digraph G which corresponds to the relation R = {(x, y) | x ≤ y} over {0, 1, 2, 3}.

(a) Draw a graphical representation of G.

(b) Specify the predecessors and successors of 1.

(c) Specify the formal definition of the graph G′ induced by G.

Exercise 7.2 (1 mark)

What is the maximal amount of arcs a digraph G = (N,A) can have? Specify your answer in
relation to |N | and justify your answer.

Exercise 7.3 (3 marks)

Are the following statements true? Justify your answer.

(a) Every graph with n edges has a path of length n + 1.

(b) Every graph with at least one cycle has an infinite amount of tours.

(c) If in a digraph G nodes vi and vj are mutually reachable then there is a cycle containing vi
and vj .

Exercise 7.4 (3 marks)

(a) Prove that for all n > 1 there is a strongly connected digraph with n nodes and n arcs.

(b) Prove that every strongly connected digraph with n > 1 nodes has at least n arcs.
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