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Theorem 1 M2R-oriented => HE (M > R) > Hre(M ; R) is an iso.

Lemma 9 M2 R-oriented
,
U

,VEM open ,
M = VeV.

-> He(unv) -> HE(U) HI(H-HE(M)- Her(umV) ->
[

[

Dunk ↓(Pr) ↓PDr ↓ PDun
-> Hn -e(UnV) -> Hure (4) @ Hure (V) -> Hure (M) -> Hn

-e- 1
(UnV)+

has exact rows & commites up
to sign.

Now Fixing the sign in Lemma S

In all
squares that anticommute (ie te = -1)

, simple switch the sign of
one of the horizontal maps. This preserves exactness and yields commutativity.

Proof of Theorem 1

(A) If M = UnV for U
,
V open

and PDu
, PDr , PDuew are isos

,

ther so is PDM . Proof : Fire-lemma & Lemma9 -

(B) If M=Fli with UnEUz E ---open ,
and all PDU: are isos

,

then so is PDM. Proof : Ruh 8 yields a commutative diagram
micIX

---

-> HE (i) -+ H (Min) -> ...

incleX Xinc
HE(M)

The induced map him H ! (Ui) + HE (M) is an iso
, since

KEM compact => Fi : KUi.

Moreover
, lim Hn-e((i) = Hu-e (M) (Prop5/Ex .

on Sheet 6).

By assumption ,
all PDu:: H&(Ui) -> Hure (Ui) are isos.

So the induced map lie H(Hi) -> hi Hure (Wil is also an iso.

It equals PDM .
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(1) M = R" We already know He (RM) = Re = Hu-e(r) (Ex 7)
,

L
but still need to chuck that PDy is an iso.

Let f : (M"
,
MIB(0) + 152

,
05I be a horn - equir .

Then the

following commites(left triangle by def of PDM , right square by

naturality of rel . Cap product) :

HE(IR"
iso by Ex7
/w(/Rh

,
IR" (B

i
(0)) (

f
A

H" (A
, 054=

& ↓Missionen
E

↓ fa (MBe(0)-PDM

>Hot HolAY

So it suffice to check that fx (MBe(0))- is an iso
,
which can be

seen using simplicial (co-) homology.

(2) MERW
,

M = Vew----Ve for Ve open
and convex

By induction over Is
.

For k = 1
, follows from (1) Since V: = RU

. If frue up to k :

M = U - Vere for U = Ver ... u Va PD
Vate

iso by (1) , PDu iso

by induction hypollosis ,
and PDunuan iso also by induction hypothesis,

Since UnVe= (UnVe) -... (UnVr)

with UnVi
open and convex

.
So PDm iso by (A) .

-

(3) MER" open Write M =U Vi with Vi open
and convex

leg take as Hi all open balls &M with sational radius and national coordinates)

Let Un = Vr ... Vm .
Then PDur iso for all b by 121 .

Done by (B)

(4) M wild Suite atlas
,

in M = Vew-- - -Ve will V : Open and He

Proceed as in (2)
, using (3) on Un Vate ,

which is homeo to an

open set ER

151 Generel M has a countable atlas (using 2nd countability) ,
ie

M = Vi with Vi open and ER". Proceed as in (4) D
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Logical structure of Ch
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⑩ Alexander Duality

Theoret /Alexander Duality) Let m = 0 and KESM be a

locally contractible , compact subspace ,

U + 0
,

K + S
.

Then for all i

#(Sa (K ; 2) = Fn-i - (k ; R (

Remark 2 This means : if a compact top . Space K is locally "tame" (ie

locally contractible , eg a manifold) ,
and you

embed K into a sphere sh I

then the homology of the complement S"/K does not depend on the

choice of embedding !


