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1. Let S be a finite family of finite (not necessarily pairwise disjoint) sets. A set 7' is
called transversal of S if there is a bijection ® : T — S with t € ®(¢) for all t € T
Assume that S contains at least one transversal. Prove that the set of all transversals
of § is the family of bases of a matroid (the so-called transversal matroid). (4 points)

2. Let G be a graph, and let F be the family of all sets X C V(G) such that a matching
with maximum cardinality exists that does not cover any node in X. Show that
(V(G), F) is a matroid. (4 points)

3. Let (E,F;) and (E,F;) be two matroids and & € N. Which of the following set

systems are necessarily matroids? Prove the correctness of your answers.

(a) (E, ,Fl U ,FQ)
(b) (E,F1NF)
(c) (B, AN{X CE||X|<k}) (24242 points)

4. Let (E,F) be a matroid with rank function r. Prove or disprove the following state-

ment:
(E,F) is uniform (i.e. there is a k such that F = {F C E | |F| < k}) if and only if
there is no circuit with less than r(E) + 1 elements. (2 points)
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