
HOMEWORK 2

MATH 430

This assignment is due February 3, 2010. First, a couple of potentially useful1 definitions.

Definition 1. A set S is convex if ∀s, t ∈ S, the closed line segment st ⊂ S.

Definition 2. The convex hull of a set of points S is the smallest convex set containing S. Alter-
nately, the convex hull is the intersection of all the halfspaces that contain S.3

It is worth noting that any closed convex set is equal to its convex hull, and for finite point sets
the convex hull is the enclosing polygon of smallest area/perimeter.

Most of the following exercises are adapted or stolen outright from O’Rourke’s wonderful Com-
putational Geometry in C (sorry, but I’ve got it checked out of the library, and likely will all
semester).

1 What is the sum of the exterior angles of a polygon with n vertices? Prove your claim.
2 Prove: The dual graph T of a triangulation of a (simple) polygon is a tree, with each node

of degree at most three.
3 Prove or Disprove: Every (finite) binary tree is realizable as a triangulation dual of a

(simple) polygon.
4 (This is somewhat open ended.) Which polygons have the fewest number of distinct tri-

angulations? Can polygons have unique triangulations? Which polygons have the largest
number of distinct triangulations?

5 Do non-convex polygons have mouths? Define three consecutive vertices A, B,C of a polygon
P as forming a mouth if ∠B is reflex and 4ABC contains no other vertices of P . Prove or
disprove: Every nonconvex polygon has a mouth.

Finally, please take a moment to look over the instructions for homework submissions on the
course website.

1One shouldn’t get too stressed if one doesn’t use this definition on the homework. The definition is provided
because it may prove helpful in finding a solution to one or more problems, but it may not be necessary. There is
usually more than one way to skin a mathematical cat2.

2Ewww.
3There are other equivalent definitions, but these will suffice for now.
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