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1 Overview

Computational Geometry is the study of algorithms and data structures for

1. constructing geometric objects,

2. computing geometric properties, and

3. answering geometric queries.

This course takes the ideas of a traditional algorithms course, sorting, search-
ing, selecting, graphs, and optimization, and extends them to problems on geo-
metric inputs. We will cover many classical geometric constructions and novel
algorithmic methods.

2 Administrivia

Teachers: Don Sheehy (Gates 9219) and Gary Miller (Gates 8109)
Office Hours: Sheehy - Tuesdays 9:30-11:30 or by appointment.

Time and Place: MWF 3:30-4:30 in DH 2122

3 Grading

≥ 5 Quizes 10%
5 Tests 30%

5 HW sets 30%
5 Project 20%

Participation 10%
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4 Outline

Sorting

 Convex Hulls
Delaunay Triangulation
Voronoi Diagrams

Graphs

 Drawing Planar Graphs
Simplicial Complexes
Combinatorial Topology

Selecting

 Geometric Medians
Centerpoints
Statistical Depth

Search

 Geometric Search
Point Location
Nearest Neighbors

Optimization
{

Linear Programming
Polytopes

5 Homework Policy

• Homework is to be submitted via email by 5:30pm on the due date.

• Homework is to be typeset with latex using the class style file.

• Extensions will be granted on a case by case basis by talking to me (Don)
in person.

• Collaboration is okay, but writ your own solutions.

• Late homework will not be accepted.

6 Project

There will be a small class project in which you will implement some geomet-
ric algorithm and package it for visualization on the web. The output of the
project should visually explain a geometric algorithm or problem. The preferred
format will be an interactive applet, but expository videos may be acceptable
for algorithms that are too computationally intensive for real-time interaction.

The goals of this project are as follows.

• to give you experience in working with geometric problems,

• to help you develop an in-depth understanding of one (type of) geometric
algorithm,
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• to learn by teaching, and

• to contribute to the computational geometry community.
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