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Exercise 1 (Convex Hull)

In the lecture we only considered convex hulls of finite point sets. In reality we often need the convex
hull of other objects.
Let S be a set of unit circles (not necessarily disjoint) in R2.

a) Show that the border of the convex hull CH(S) consists only of line segments and arcs of the
circles of S.

b) Show that each circle contributes no more than one arc to the convex hull.

c) Let S¢ be the set of midpoints of the circles of S. Show that a circle of S lies on CH(S) if its
midpoint lies on CH(S).

d) Describe an algorithm that calculates CH(S) in O(nlogn).

Exercise 2 (Dynamic Voronoi-Diagrams)
Let V(S) be the Voronoi-diagram over a set of sites S = {s1,...5,}.

a) Characterize the the changes in the Voronoi-diagram if a site s; € .S would be removed.
b) Give a formal proof for the characterization in a).

¢) How does the Voronoi-diagram change if a new site s’ would be added to S? (No formal proof
required)

Exercise 3 (Triangulation)

a) Let S be a set of points, T'(S) a triangulation over S and k the number of points on CH(S). Show
that 2n — 2 — k is the number of triangles and 3n — 3 — k the number of edges in 7'

b) The degree of a point in a triangulation is the number of edges incident to it. Give an example
of a set of n points in the plane such that, no matter how the set is triangulated, there is always
a point whose degree is n — 1.

c) Prove that any two triangulations of a planar point set can be transformed into each other by
edge flips.
Hint: Show first that any two triangulations of a convex polygon can be transformed into each
other by edge flips.



