Homework

. Prove that the projective plane is a surface.

. Find all possible identification polygons with 6 sides, and subdivide
them into homeomorphism classes.

. Show, in particular, that

THP? =~ P24P24Pp?

. Let X be a path connected surface. Show that performing the three
constructions below on X give homeomorphic surfaces:

(a) making a connected sum of X with a torus.

(b) “making a connected sum of X with itself”: this means, take two
discs out of X and identify their boundaries via a homeomorphism

(c) attacching a cylinder to X: again, this means taking two discs
out of X and attaching the two boundaries of the cylinder.

. Show that you can have two pairs of surfaces X1, Xo, Y7, Y5 such that
X18Xo = V1Yo

but X3 is not homeomorphic to Y7 or Y.



