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We consider these problems in the two-dimensional variant. Please explain your answers.

Question 1 (Voronoi diagram): (1+1+2 points)

Given n points S ⊂ R2 in general position (no three points are collinear and no four
points lie on a common circle). Let k ∈ N be arbitrary but fixed.

a) For k ≥ 1, what does the kth order Voronoi diagram represent?

b) Consider a region of the kth order Voronoi diagram. Argue into how many regions
it will be split in the (k + 1)th order Voronoi diagram.

c) Argue why for n ≥ 3, the (n− 1)th order Voronoi diagram forms a tree.

Question 2 (Polygons and triangulations): (1+2 points)

Given a simple polygon P with n vertices in general position (no three vertices are collinear).

a) Argue that every convex polygon permits a triangulation that has a dual graph with
maximal vertex degree 2.

b) How can you decide in O(n log n), if a given point p is inside of the polygon P?

Question 3 (Point triangulation): (2+1 points)

Given n points S ⊂ R2 in general position (no three points are collinear and no four
points lie on a common circle).

a) Briefly, argue why the dual graph of a point sets Voronoi diagram is a Delauney
Triangulation.

b) What does solving instances of the NP-hard problems Minimum-weight Trian-
gulation and Max-Min Triangulation reveal?

Question 4 (Miscellaneous): (2 points)

Explain the concept of sweep-line algorithms for geometric problems in your own words.
What are its components and requirements? Name examples from the lecture!
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