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Rules: Until the end of the semester you have to reach 50% of the achievable points to be admitted to the exam. 40 points correspond to

100%; you can get up to 10 bonus points.

Exercise 1 (10+5 pts)
Weighted Voronoi Diagrams/Influence Diagram.

a) In an additively weighted Voronoi diagram, the “distance” from a point p to a site si
is

d(p, si) = ‖p− si‖ − ωi

Thus, the boundary between two sites has the general form

d(x, pi) = d(x, pj) + ω

b) Suppose the influence function is not additive but multiplicative. That is, the distance
from a point to a site is defined as

d(p, si) = ‖p− si‖ /ωi

For both cases, describe the bisectors and show how these weighted Voronoi diagram can
be computed.

c) The bisectors in parts a) and b) are, in general, non-linear. Is it possible to construct
a weighted Voronoi diagram that consists, for given point sites si and weights wi, of
linear edges only?

Exercise 2 (10 pts)
Prove Lemma 3 from the lecture: For every edge e belonging to DT(S) there are real num-
bers αmin(e), αmax(e) ∈ R ∪ {±∞}, such that e is an edge of the α-shape of S if and only if
αmin(e) ≤ α ≤ αmax(e).

Exercise 3 (10 pts)
Given a graph on a subset of a point set S. Show how to determine whetherG is an α-shape
for some α. Which running time has your decision algorithm?

please see Exercises 4+5 on other side
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Exercise 4 (10 pts)
What is the smallest doorway through which a convex polygon may pass? The doorway is
a gap in an infinite line in the plane. The polygon may translate and rotate.

Exercise 5 (10 pts)

a) What is the maximal number of shortest paths connecting two fixed points among a
set of n triangular obstacles in the plane?

b) Design an algorithm to find a shortest path between two points inside a simple poly-
gon. Try to find an algorithm that runs in o(n2).


