Math 654 - Algebraic Topology
Homework 7
Fall 2015

1. In the commutative diagram below, assume that f, and f4 are surjective, while f5 is injec-
tive.

A8 A, B2 A, 84, B AL

flt fzi st f4i fs[

By — By~ Bs——~Bs— B

Show that f3 is surjective.

2. Let h.(—, —) be a homology theory. For any excisive triad (X; A, B), we have the map of
long exact sequences

..——~Hu(ANB)*~H,(B) —%H,(B,ANB)—~H, 1(ANB) —

e e

H,(A) Hy(X) — = Ha(X, A) H,_1(A)

Use (only) this to build the Mayer-Vietoris sequence
(jA/jB) ia—ip 1)
...— Hy,(AnB) —= H,(A) ®H,(B) — H,(X) - H,_1(ANB) — ...
3. Show thatif A C X is a based subspace, then there is a long exact sequence

... — Hy(A) — Hy(X) — Hy(X,A) — H,_1(A) — ...

4. Show that if
0 > A > B > C > 0

is a short exact sequence of finitely generated abelian groups and D is any abelian group,
then the sequence
D®A—D®B—D®C-—0

is exact.



