
 NCTS 5053 Lecture10 3 21 2024
Poincaré Duality

PoincaréDualityPairing

LetMbean oriented n manifoldwithoutboundary Consider

2k M 2 M IR 2k 7 4closed k forms
W T Swit

M

w'T hascompactsupport because supp cont C suppw n SuppT

Ted Efffat
closed nexact closed d

d closed 7

ByStokes'stheorem Syclosed exact Smd 7 0

Similarly fmexact closed 0

Thus an inducedpairing

Sm R

M 111 M

h Poincaréduality On an oriented n manifold M offinitetype
HCM 14Th M IR

a 73 f one

is nondegenerate Hence

44M HCM



Diagramof Pairings

Det At A I C
is commutative if A

B
g

Ete aeA and EEE
9 Y 6 a gles x fca e

IR IR

Lemma 1 1 is commutative if
A C

E 14 is commutative

B Y
E

PI is commutative
aEA

g 4 a g 619 7 6 a 91 2

Yf
9 flat 4 fca

1 is commutative

Pairing of TwoMayer Vietoris Sequences
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Proof of PoincaréDuality
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Prop Let U V beopen in amanifoldM Suppose Poincareduality
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Poincare Duality for IR
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Proof ofPoincaréDuality
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