
Math 263 Midterm

Rather than a timed exam, the midterm consists of your writing up a lecture.
Here is a quote from a Harvard professor from whom I got the idea for this kind
of assignment. “To evaluate the students, I asked them in the middle of the term
and at the end to write up a complete lecture that they would give to the class to
present specified material that I did not say much about in my lectures. I prefer
to assign writing projects of this sort as a substitute for formal exams because I
learn far more about the level of understanding of each student from their lecture
then I do from an exam. I find that it is almost impossible to write a good lecture
without having a thorough understanding of the lecture topic, whereas this is not
the case (in my experience) with exams.”

In contrast to homeworks, where people are strongly encouraged to work to-
gether, you should work alone on this.

The topic for your lecture is

“The long exact sequence of homotopy groups of a fibration”

You should cover some (not all!) of the following, but not copying out proofs
from any book and developng the order that you think is sensible.

1. Say something about motivation: how to compute homotopy groups
2. Say something about what a fibration is.
3. Say something about a progression of increasing generality: from covers to

bundles to fibrations
4. Say something about why a fibration gives a long exact sequence

· · · → πq(F )→ πq(E)→ πq(B)→ πq−1(F ) · · ·
There are choices: you could assume you know the long exact sequence of a pair
and consider the map p : (E,F ) → (B, b), where F = p−1(b), or you could say
something about a direct proof starting from the covering homotopy property, or
you could be ambitious and describe the “long exact sequence of spaces” (pp 59-60).

5. Give a few examples such as the Hopf bundle S1 → S3 → S2, maybe its
quaternionic and Cayley number analogues, maybe its generalization to

S1 → S2n+1 → CPn.

(See problems 3–6 page 69 of Concise)

1


