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Exercise 1 [1 point]
For a graph G “ pV, Eq and X Ď V let N2pXq be the set of vertices outside X having at least
two neighbours in X, i.e.,

N2
pXq “

 

v P V r X : |Npvq XX| ě 2
(

.

Suppose |N2pXq| ě |X| for every independent subset X Ď V of size at least 2. Show that G

contains a matching covering all but at most one vertex.

Exercise 2 [1 point]
A graph G “ pV, Eq is vertex transitive if, for any two vertices v, w P V , there is an automor-
phism ϕ of G with ϕpvq “ w. Show that every connected, vertex-transitive graph with an even
number of vertices contains a perfect matching.

Exercise 3 [1 point]
A planar graph is outerplanar if there exists a drawing in which every vertex lies on the boundary
of the same face. Show that the edge set of every outerplanar graph is the union of two forests.

Exercise 4 [1 point]
Show that every graph, which does not contain two vertex disjoint cycles, can be turned into a
forest by removing at most three vertices.
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