

























































Apr8PoincaréDuality M compact orientable
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n cycle
n manifold
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K
M Hk M g n M is a kcycle
6 to g n M

on each simplex t ofM
appears makes sense with K off evaluate q on front

2 twig exactly when M is orientable n k simplexof T
17 V Orientable can put It oneach no number
t simplex of M andget an n cycle Scale the back

K simplexof J
1 4 18

Note everymanifold is 742 orientable by that number
n If you put 471 on each n simplex

it get a 742 cycle
notorientable
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Two claims Cup product is intersection
of cocycles of dual objects

Cap product is pushing
or homotoping

the dual objects




























































In an orientablemanifold
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orientationof M 6 2
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Cup Cap notes from myTeaching page
APR8

Canviewsameexampleincontextofnearbytriangles
Cyp
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dualofdualof
IdeaTo find guy push 9 up pushydown
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towardhighestvertex this is welldefined

yacrossdifferentsimplices in a D complex 1
Result is m ng g
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This proves P.D

Haveguy tH shouldbedual to a tcell
If we pushallthewayandintersect geta
pointnotwhatwewant If wepushalmost

push
a

Thisisdualtoguy

Note Intheearlierexamples pushingalmostallthe
wayalso works




