
Homework 9
Math 430

This assignment is due March 31, 2010.

1 Show that there are infinitely many tilings of species 3.3.6.6.
2 Prove that an angle and its supplement sum to π.
3 This exercise constitutes an alternate proof of Descartes’ theorem using Euler’s

Theorem. Recall that the angle deficiency at a vertex of a polyhedron P is the sum
of the angles at the corners of the faces that meet at that angle subtracted from
2π. Suppose the polyhedron P has V vertices, E edges and F faces, and suppose
that

f1, f2, . . . , fF are the faces of P
v1, v2, . . . , vV are the vertices of P

(a) Explain why
V∑

i=1

(sum of angles around vi) =
F∑

j=1

(sum of angles in fi).

(b) Suppose that nfj
is the number of sides of face fj . What is the sum of the angles

in face fj , in radians?

(c) What is
F∑

j=1

nfj
in terms of the number of edges, E, of the polyhedron? Why?

(d) Note that by definition,

total angle deficiency =
V∑

i=1

(2π − (sum of the angles around vi)) .

Use the facts you showed from (a), (b) and (c) and Euler’s theorem to determine
the total angle deficiency of P.

4 For each of the Platonic solids, use Descartes’ Theorem to determine the angle de-
ficiency at a vertex without using any facts about the polygons involved. (Hint: You
tabulated the information you require on the Polyhedra Exploration worksheet.)

5 Determine the angle deficiencies for a polyhedron whose vertices are all of type:
(a) 3.4.3.4.
(b) 3.6.6.
(c) 3.7.7.
(d) 3.5.3.5.

Use Descartes’ Theorem to determine the number of vertices such a figure has in
each case. One of these isn’t the vertex figure of a monogonal polyhedron with
regular faces. Which one is it? Justify your answer.

Don’t forget to follow the instructions for homework submissions on the course website.
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