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Definition: Exact Sequence



Short Exact Sequences



Long → Short Exact Sequences



Proposition 2.10 (Atiyah-MacDonald)
Let the following diagram commute, with rows exact:

0 ��M � u ��

f �
��

M v ��

f
��

M �� ��

f ��
��

0

0 �� N �
u�
�� N

v �
�� N �� �� 0

Then there is an exact sequence:

0 → Ker f � → Ker f → Ker f �� →
→ Coker f � → Coker f → Coker f �� → 0



Diagram Chasing
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Additive Functions & Exact Sequences



An Example from Topology
[Credit to Shaun Ault on Math StackExchange for the
example.]



An Example from Topology
[Credit to Shaun Ault on Math StackExchange for the
example.]



Definition: Hom



Hom(M , ·) is a covariant functor



Hom(·,N) is a contravariant functor



Defn: Left-exact functor

� Covariant

� Contravariant



Explicit computations

1. Hom(Z,Z).

2. Hom(Z2,Q).

3. Hom(Q,Z).



HomZ(Z/nZ, ·) is not right-exact



HomZ(·,Z) is not right-exact
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