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Exercise Sheet 9
Exercise 1: Different cell decompositions. (6 pts)
For the surface Σ0,3 shown below, give examples of cellular decompositions which are

(a) not regular,

(b) regular but not strongly regular,

(c) strongly regular.

Count the number of vertices, edges and faces each time to verify that the Euler charac-
teristic is independent of the cell decomposition considered.

Exercise 2: Gluing a torus. (6 pts)
It is easy to cut up a torus to get a quadrilateral with opposite edges identified (see figure
below, left).
(a) A torus can also be cut up so that one gets a hexagon with opposite edges identified.
How? (Draw a picture.)
Hint: The six vertices of the hexagon corrspond to how many vertices on the torus?

(b) A genus 2 surface can be cut up so that one obtains an octagon with opposite edges
identified. How? (Draw a picture.)
Hint: Try to visualize how you get a genus 2 surface by glueing opposite sides of an octagon.
Start with the top and bottom edges, then glue the left and right edges.

PLEASE TURN!!!



Exercise 3: Strongly regular cell decompositions. (4 pts)
A 3-dimensional convex polytope P is the convex hull of finitely many points in R3 not
lying in a common plane. Equivalently, it is the intersection of finitely many closed half-
spaces, assuming this is of finite positive volume. The polytope P is homeomorphic to
a closed 3-disk while its boundary ∂P is homeomorphic to a 2-sphere.
If H is a closed half-space containing P , then the intersection of P with ∂H is called
a face of P , in particular a vertex, edge or facet depending on its dimension. Show that
these vertices, edges, and facets always determine a strongly regular cell decomposition
of ∂P .

Due: Between lectures on July 4, 2016.


