
MATH 453 WRITING ASSIGNMENT 5 DUE: 9 NOVEMBER 2006

Here is a tentative schedule for the remainder of the semester, including final exam information.

Week of Material covered Type of HW assigned Due Date

Oct 30 Groups & topology Writing + problems November 9

Nov 6 Homotopy Problems November 16

Nov 13 Fundamental group Short writing November 21

Nov 20 Covering spaces None – Thanksgiving

Nov 27 Topology & the rest of math Take-home exam Noon on Dec 12

This week, please give the definition of a normal subgroup of a group. Give an example of a sub-
group that is a normal subgroup, and and example of a subgroup that is not a normal subgroup.
Then state a theorem about normal subgroups.

This terms is defined in any abstract algebra text. I have attached some photocopies of the
definition from several sources. Please write up your definition in your own words! If you are
getting this off the web, you can get a copy of the relevant sections from an algebra text if you stop
by my office.

As always, you may work in groups, but please write up your solutions yourself. If you do
work in a group, the members of your group should come up with at least two examples, two
non-examples, and two theorems. Make sure that someone in the group writes up each one. Your
solutions should be written formally, so that we could cut and paste them into a textbook.

Finally, please write up careful solutions to the following problems about subgroups of topolog-
ical groups. Let G be a topological group, and H a subgroup. If x ∈ G, define xH = {x · h | h ∈ H}.
This is a left coset of H in G. Let G/H denote the collection of all left cosets of H in G. This
partitions G, and hence we may give G/H the quotient topology.

1. Show that if H is a closed subset of G, then one-point sets in G/H are closed.
2. Show that the quotient map q : G → G/H is an open map.
3. Show that if H is a closed subset of G, and if it is a normal subgroup of G, then G/H is a

topological group.
4. Let G = R with the standard topology, and H = Z. The quotient R/Z is a familiar topolog-

ical group: which one?
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