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Computational Geometry
Tutorial #5 — Using Voronoi diagrams



Organisation
Tutorials: Dates, Times, Topics

• Three tutorials (including today) 
remain. 

• The final tutorial will be exam prep! 

• If you have any topics you would like 
to repeat, send an email!

Date Tutorial

16.11.2023 Tutorial #1

23.11.2023 Tutorial #2

07.12.2023 Tutorial #3

21.12.2023 Tutorial #4

11.01.2023 Tutorial #5

25.01.2023 Tutorial #6

08.02.2023 Tutorial #7



Question Sheet #2

• Covers Chapters III - VI 

• Accessible on Course Website 

• Due on Feb. 1st (in 3 weeks) 

- Digital (properly formatted!) 

- Sketches where appropriate 

- You may submit in pairs 

• 12 points, less “quizzy” than #1

Organisation



Question Sheet #2
Organisation



Common mistakes on Sheet #1



Convex Hull
Complexity and Algorithms

(1a) “What is the fastest feasible runtime guarantee of an algorithm which 

computes [the convex hull]?” 

• What is the lower bound, and where does it come from? 

• Which algorithms do we know, and what is their runtime? 

• Which of these algorithms are (asymptotically) optimal?



Convex Hull
Complexity and Algorithms

Given  points in the plane: 

• Lower bound:  

• or:  

… where  is the output size. We can 
argue this based on sorting. 

Note that worst-case, .
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Runtime analysis
Median of medians + Closest pair

(2a) “Explain the basic idea of the divide-and-conquer algorithm for 

computing the closest pair of a set of points.” 

(4c) “How and how fast can we compute the median of a set of  integers?” 

• Which algorithm paradigm do we apply with these two? 

• How do we argue the runtime of such algorithms?

n



Master Theorem



Closest points pair
Divide-and-Conquer (Bentley and Shamos)

(2a) “Explain the basic idea of the divide-and-conquer algorithm for 

computing the closest pair of a set of points.” 

(2b) “What is the key observation in the merging step of Bentley’s and  

Shamos’ algorithm?” 

• Which are the central steps of this algorithm? 

• Why does the merge step not take  time, but ?Ω(n2) 𝒪(n)



Voronoi diagrams
… and the convex hull

(3c) “Is there a relationship between the convex hull of a point set and its 

Voronoi diagram?” 

• What is duality? Are the problems of computing the hull and the Voronoi 
diagram dual problems? 

• What can we say about extremal points of a point set in the Voronoi 
diagram of that set?



Exam preparation!

Once more: 

• The final tutorial will be exam prep 

• If you have specific topics or 
questions that you would like to 
repeat, send an email ahead of time!

Date Tutorial

16.11.2023 Tutorial #1

23.11.2023 Tutorial #2

07.12.2023 Tutorial #3

21.12.2023 Tutorial #4

11.01.2023 Tutorial #5

25.01.2023 Tutorial #6

08.02.2023 Tutorial #7



More location problems!



Maximizing Distances to sites in a bounded area

• Provided a set of sites  in the 
plane and a rectangle , find a 
point inside of  with maximal 
distance to the nearest .

P
R

R
p ∈ P



Maximizing Distances to sites in a bounded area

Voronoi diagrams

• Provided a set of sites  in the 
plane and a rectangle , find a 
point inside of  with maximal 
distance to the nearest . 

• Assume that  is given.

P
R
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p ∈ P

Vor(P)


