




Randomized Incremental construction: Trapezoidal Map

1. Explain the idea of constructing a data-structure of a trapezoidal map
for point location.

2. Show how a segment will be inserted into the data structure.

3. Explain the expected running time and structure size analysis for the
randomized incremental construction!

• Expected size

• Expected query time

• Expected running time

4. Expecially explain the idea of the backward analysis!

5. Explain the idea of finding out that the the randomized construction
has the desired properties with high probability!

6. Why did we make use of the history graph structure?

7. How man rounds are necessary to obtain the desired structure?

8. For a polygonal chain the construction was further improved: Explain
the idea of Seidels O(n log⇤ n) algorithm and sketch the analysis.

Abstract Voronoi diagram

1. Define abstract Voronoi diagrams, describe the motivation, and list
several examples.

2. Explain the notion of an admissable set of bisecting curves

3. Let (S,J ) be a bisecting curve system. Please prove that the following
assertions are equivalent.

• If p, q, and r are pairwise di↵erent sites in S, then D(p, q) \
D(q, r) ✓ D(p, r) (Transitivity)

• For each nonempty subset S 0 ✓ S, R2 =
S

p2s0 VR(p, S 0)

4. Please argue that for checking an admissible system, it is enough to
check all subset of 3 sites.
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