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Suit)
Cusing that X Hausdorff => K is closed => X1K open ,

So X(u = ku = (X(k)" = X(k)

is an iso.
.

Its invene composed with gu is a map

H((u ,
un ; 1) -> He (X i 1)

By univ
. property ,

these maps induce

HI(u ; A) - HE(X = A)

So H ? is covariantly (!) fructorial with respect h

inclusions of open subsets of a Hausdorff space.

Lemma 9 M" R-oriented
,
U

,VEM open ,
M = UeV.

Then the following diagram has exact rows and commutes

up to sign /R coefficients suppressed from motation) :

see

(incy) IS anno mas
jede inca to be

-

- incl defined

- He(nV) -He(u) CHICH- HE)M) -> He+1)unu)-
[

[

Dunk ↓(Pr) ↓PDr ↓ PDun
-- > Hn-e(UnV) -> Hure(U)@Hue(r) -> Hure (M) -> Hure-(nur) +...

inc (incle incy)
d

(-inca)



Proof Let KEU
,
LEV be compact .

Consider the following diagram. ↳

Top Row : Relative MV exact seq. Middle Row : Maps chosen so that first two nows commute

(possible since vertical
maps are isos by excision]

Bottom Row : MV exact sel => is exact
.

inc*

( ( (incl
* inc* )

-

-- - > HP (M
,
MYK12))H(M

.
MIKI@HECM

, M(L) -> HECM
, MICKOLD)

- HECM
,
MICKLIIe ...

C

E↓ inc
*

=)
ind +

incl* S =Lid E↓ inal
*

O

-- > He (UnV , (v)< (kn2)) -> Heu .
U0He(V , VIL) -> HE(M

,
M\ (KOL-> H

*
(UnV .MnVI(2) ..

O

B C↓Man ① ↓Ma M ( G Imme O ↓Mann~

... - Ha-e(UnV)- Hm -e(4)Hn -e(V)~- Hure (M) Hare-e(HnV) ...

F (incl ince) G

Steps (1) Commutativity Squares , (3) Taking direct limit

(2) - ③

1) Assume D ,B , O commute . Let I = ((k ,
2) / KEU compact ,

LEV compact 3 .

Takin lim ofS ->
(k , L)EI

the middle now gives the topsow of the statement of the Comma y using that every

compact subset of M can be written as KUL for KEU , LeV (exercise). Moreover,

tim presenes exactness (exercise) . And him of the lower vertical maps are the PD maps in the lemma.->

S the lumma follows once commutativity of D , B, has been established in Steps (1) , (2)



↳
(1) Commutativity of D ,⑪ follows from naturality
-

of the relative cap product ,
and incx(Mr) =Mun

(2) To show : Commutativity of

He (M ,
M / (KOLD) - He(M

,
MICKLI

=↓ ind
*

Mku ② He(UnV .MnVS (2)! ↓Man
Hure (M) -Hare-e(HnV)

G dropping incla
- from notation

By barycentric subdivision
, Mru

=( U7L
+

unv
+ 2

vK3
H M A

C
1
(U1L) (n(UnV) Cu(Vnk)

V

U

-
L

KO7O
=> Man = incix (Mruz) = [aux + kan + avin]

= [unv] a Hn(M , M(knL))

Since U)L [ M1 /kn2)
,

so <un = Of Ch(M ,
Mi (KnL))

,

and similarly for Gvik

Similarly , Mr
= ind(Mruz) = [anz + Tunv].



↳
Let [4] CHEM

,
M (KULll . We need to chuck that in @

Mann ind
*

(S([9]1) = 0(Mm~ [43).

Clockwise image of [4]

How to calculate 8([47) ?

Writ 4 = Yn-4c St RECP(M , M(K)
,
MECYM , M2L) ·

Then S[4] = [deYm] = [dYc] (relative colom .

MV connecting hom .)

So Mrn-inc
*

(S([431) = [Goor-dYu]

= [Am(unv)~ Tu]

Since

&euer ~ Tr) = (1) (ducur-Tu-Cunmd'Tr)
= OE Hm-e-e(UnV)

Counterclockwise image of [4] ChainciV

-

d(Ma - (4]) = 0(ka - 4 t <
unv
-4 + xv-4])

~

chain in U

= [dn-e([ux - 4)] by def of MV connecting
homom

.

O (cracking the egg)

= (1) [dn(dux) ~ 4] Since d94 = 0

= Frid [dn Ku) ~ Yn] since dnkun)~T = 0

= ze *

[da(unv) ~ Tr]

since : Kai + dunv] =

Mr => dn(Xux + nev) - (n
-1
(M(k)

=> dn (ux +unv) - Tr = 0
.

D


