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What did you think of the question sheet?

(Wording, type of questions, etc.)

Would you prefer more ordinary homework?

Do you have any ideas for next time?
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Maximizing distance to sites in a bounded area

Provided a set of sites ╟in the plane and an axis-aligned rectangle ╡, find a point 

inside of Ὑwith maximal distance to the nearest member of ╟. Assume that no 

three points in ὖare collinear.
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Refresh ïHigher order Voronoi diagrams
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Refresh ïHigher order Voronoi diagrams

▪▀order 
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Refresh ïFarthest Point Voronoi diagrams

▪ ◄▐order 

Can you think of any 

relation to convex hulls?

Can be computed incrementally, 

or directly in ὕὲÌÏÇὲ
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Farthest point Voronoi diagrams ïProperties

▪ ◄▐order 

The ▪ ◄▐order 

Voronoi region of a point is 

non-empty exactly if the 

point is part of the setôs 

convex hull.

All cells are unbounded, the 

planar graph is a tree.
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Notes from last week ïWhat about collinear points?

If the entire set is collinear, the Ὥth order Voronoi diagram is a set of 

ὲ Ὥlines, i.e. one single line for Ὥ ὲ ρ.
Otherwise, all diagrams are connected planar graphs,

the farthest point diagram being a tree.



January 19th, 2022 | Computational GeometryïExercise Meeting #3 | Slide 14

Farthest point Voronoi diagrams ïProperties

▪ ◄▐order 

What can we say about the 

edges and vertices?
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Farthest point Voronoi diagrams ïProperties

Vertices are equidistant to at least 

three sites, closer to all others.

Edges are equidistant to two sites, 

closer to all others.



January 19th, 2022 | Computational GeometryïExercise Meeting #3 | Slide 16

Smallest enclosing disk ( ρ-center problem)

Provided a set of points ╟in the plane, find a disk □▀╓ with minimal radius ►that 

contains all members ofὖ. Assume that no three points in ὖare collinear.

Ò

What can we say about an 

optimal disk Ὀȩ



January 19th, 2022 | Computational GeometryïExercise Meeting #3 | Slide 17

Smallest enclosing disk ïUniqueness
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Smallest enclosing disk ïRelation to diameter
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Smallest enclosing disk ïRelation to diameter
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Finding the smallest enclosing disk

Provided a set of points ╟in the plane, find a disk □▀╓ with minimal radius ►that 

contains all members ofὖ. Assume that no three points in ὖare collinear.

Ò

How long would a naive 

approach take, at most?

Any ideas how we can find 

an approximate min disk?
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Smallest enclosing disk ï -Approximation

1. Pick any point ὴɴ ὖ
2. Find the farthest point ὴᴂ
3. Draw a circle.
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Smallest enclosing disk ï -Approximation by bounding box

1. Compute an axis-aligned 

bounding box
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Smallest enclosing disk ï -Approximation by bounding box

1. Compute an axis-aligned 

bounding box

2. Place a circle on the corners.
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Smallest enclosing disk ïOptimal solution in ╞▪ÌÏÇ▪
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Farthest point Voronoi diagrams ïProperties

□▀╟ is defined by the farthest pair 

or by three sites, so:

1. Check if the smallest disk on the 

farthest pair fits.

2. Otherwise, check all circles induced 

by highest-order Voronoi vertices.

1. 2.
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Smallest enclosing disk ïOptimal solution in expected linear time


