
MATH 210A PROBLEM SET 4

Do 6 of the following 7 problems. This problem set will be due on Thursday October
30 at noon in Evita Nestoridi’s mailbox on the first floor of the mathematics department,
or in class. If and when you find typos or errors on this or any other problem set, please
let me know, so I can warn others.

1. (the second part of Yoneda) Suppose C is a category, and A and B are two objects in C.
Recall that Hom(·, A) is a contravariant functor (called hA) from C to the category of sets,
and similarly with A replaced by B. Give a bijection between the natural transformation
of functors hA → hB with the set Hom(A,B). A natural transformation hA → hB is the
data of a morphism mD : hA(D) → hB(D) for every D ∈ C such that for each morphism
f : D→ D ′ in C, the following diagram commutes.

hA(D)

mD

��

hA(D
′)

mD ′

��

hA(f)
oo

hB(D) hB(D
′)

hB(f)oo

2. Suppose M and N are R-modules (where as usual R is a commutative ring with
1!). Show that Exti(M,N) computed using an injective resolution of N is isomorphic to
Exti(M,N) computed using a projective resolution of M. You may do this using spectral
sequences (and you may assume they work as advertised).

3. Relax the hypotheses on the Five Lemma (as stated in the first problem in the last
problem set), as much as possible so as to still prove that γ is an isomorphism. Be sure to
prove the resulting statement! (Use spectral sequences if you wish, but you may as well
just do it by hand.)

4. DF 17.1.22.

5. DF 17.1.23.

6. DF 17.1.24.

7. DF 17.1.31.
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