h: H'(F;G) — Hom(H,, G)

Lemma: Given a chain complex # and an abelian
group G, there is a natural homomorphism

h: H"(F; G) — Hom(H,, G)

that is surjective.
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Kernel of Surjection

Lemma: There is a split exact sequence:

0 — ker(h) — H"(F: G) 2 Hom(Hp, G) — 0
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Details
Lemma: ker(h) ~ Ext(H,—1, G).
Main Idea: Analyze the diagrams:

0—>Znt1—> Cpt1 a4>Bnﬁo

o o o
0 Zn Cn Bn—190

0~ Zp 1< Chiy B%B;%O
fo 31 5 fo
0~ Zf < C:-9B"  —0
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Universal Coefficient Theorem

Theorem 3.2: If a chain complex ¥ of free abelian
groups has homology groups Hy, then the
cohomology groups H"(F ; G) of the cochain complex
Hom(F,, G) are determined by split exact sequences

0 — Ext(Hp—1,G) — H"(¥;G) — Hom(H,,G) — 0

Corollary 3.3: If H, and H,_1 are finitely generated,
then H'(F;Z) ~ Hp/ Tn® Tp—1

Corollary 3.4: If a chain map between chain
complexes of free abelian groups induces homology
isomorphisms, then it also induces cohomology
isomorphisms for any G.
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