
ON FINAL EXAM FOR MAT4530 (2021 SPRING)
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Format
The final exam for MAT4530 (Algebraic Topology I) will be oral exam, on June 8 and 9. It will
be digital format on zoom, and each student will have about 30 minutes.

In the first half of your slot, you will be asked to present solution for one of the problems of
your choice from the list below. You should prepare presentation materials for this part before
the exam. Giving a satisfactory presentation for this part is enough for a passing grade, but
the more difficult problems will give you better grades.

In the second half, we will ask additional problems. See the checklist posted at the course
webpage for the general idea.

Problems

Problem 1. Here X denotes a connected cell complex.

(1) Give an example of X such that π1(X,x0) ' Z3. Explain its cell complex structure.
(2) Explain how to get π1(X,x0) ' Z3 for the above example.
(3) Is there a 1-dimensional example of such X?

Problem 2 (Hatcher Section 2.2 Problem 29). Let Mg be a closed oriented surface of genus g,
embedded in R3 in the standard way, and let R be the compact region of R3 bound by Mg. Let
X be the 3-manifold given by gluing two copies of R along their boundaries, which are identified
with Mg.

(1) Compute the homology groups Hi(X).
(2) Compute the relative homology groups Hi(R,Mg).

Problem 3. Here X denotes a general topological space. Explain a strategy of proofs for the
following facts.

(1) The singular complex S(X) (as defined in Hatcher p. 108) is weakly homotopy equivalent
to X.

(2) If X is homotopy equivalent to a cell complex, S(X) is homotopy equivalent to X.
(3) (Bonus question) Let Sing•(X) be the simplicial space given by Singk(X) = Map(∆k, X)

endowed with the compact-open topology. Then its geometric realization is homotopy
equivalent to X.
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