
Geometric Graph Theory

Exercise session 4, March 11, 2015

Solutions of selected problems are accepted until March 18, 2015.

1. Let D be a drawing of K4 in the plane, with possible edge crossings. Show that if
adjacent edges do not cross in D, then there are also two independent edges in D

that do not cross.

2. Draw a K4 in the plane so that every two adjacent edges cross an even number of
times and every two independent edges cross an odd number of times.

3. For some n ≥ 2, find a drawing of Kn in the plane such that every two edges have
at most one point in common (either an endpoint or a crossing), and every edge has
at least one crossing.

4. For some n, find a drawing of the star K1,n in the plane with the following property.
Denoting v the central vertex of the star, there is a small disc B(v, ε) with radius ε
around v such that no matter how we change the drawing inside B(v, ε), there will
always be two edges with odd number of crossings.

� 5. Let D be an arbitrary drawing of K2015,2015 in the plane. Prove that the number of
pairs of independent edges that cross an odd number of times in D is odd. Which
other complete bipartite graphs Ka,b have this property?

� 6. Let α and β be simple curves in the plane. Suppose that α and β cross at 2015
points and have no other points in common. Two crossings are friendly if they
are consecutive on both curves α and β. Determine whether there are always two
friendly crossings on α and β.

� — an optional homework. You may submit a written solution of this problem until the

beginning of the next lecture and receive our feedback.

� — an optional contest problem. You may submit a solution until the beginning of the

next lecture. We encourage you to participate.

New exercises and notes can be found at http://dcg.epfl.ch/page-117408-en.html.


