
Unpointed spaces unreduced cohomology

ooo.FMTopsTop adds a disjointbasepoint to givenspace

For unpointedspareY pointedspaces arespaceswithdistinguished basepoint EX
H Y A Fn 4 A Y KIANI

iscalled unreduced cohomology of Y

eg Oneexampleof this functor is

Onepoint compactificationof space

HE X F X this iscalled compactly supported

cohomology ofX

Star gas

so

amengoffateatthersTheorem

Consider a quotient X A of unpointed spaces This is naturally
pointed by the point A Thediagonalmap Δ Xxx
induces a map A in X AXIN St

Define unpointed space and unreduced cohomology.

Introduce two Kunneth formulas



induces a map Δ X A AX A sit

AIR 1 2,2

A a 1 a a which is the basepoint
OF X AXIA

This map composed with homomorphism fromKenneth

theorem defines a product

Thus we can define a cup product

u H X R I XIA I AX A F XIA

Thom spaces Thom isomorphism

Def Let p E B be an n dim vectorbundle The fiber
bundle p I B isdefined by taking thefiberwise 1point
compactification of E so that the fiber of E aboveb EB

is a copy of Sh

Thisproduces a new section so the section at infinity
givenby beB point at infinity in its fiber
TheThomspmace of E is definedby

Th E E so B

or

Let p E B be a vectorbundle Define a metric M E IR

sit restriction of µ to each fiber is a positive definite quadratic

form This has two imp fiber bundles sittinginside it

Disk bundle Let DIEI EEE Mie 1

then p b DM HbEB

Define the Thom space and the Thom bundle
Do example 4.20.



Spherebundle Let SLE e EE Mle 1

then p b sht bEB

Then
th E DIE SCE

P ptdce

eg.EE BXIR since its a trivial bundle
DIE BX D SCE E BXS 1

Th E BXD Bxs Bysn In
B AS
is disjoint from B

I B
Int THE Anti B

F B ñi x F Ex

H B from def of

homology of
unpointed space

suspension destroys cupproducts this isnot a ring

ByKenneththm
ñ Sn F B I Ñ B

Sn H B I H EB

H THE H B this iso is givenbymultiplying

by generator in ÑⁿSn

Thomspaces work well with products of rector bundles

Lemma For vectorbundles E B E B

Th EXE Th E ATHCE

that

Prove lemma 4.22 and corollary 4.23



Pf Observe that
product

DIEXEY DIE DIE
Restricting on S EXE we get

SIEXE SIE XDCE V DIE SCE

TH EXE DLEXE SCEXE
DIE XDCE SCE DCE U DCE SCE

E DIE SCE A DIE SIE Th E ATHIE
P dpoÑ ESCEI

Corollary Th E Ek Th E ns

PP E EX8k
we think of as a bundle over a point

Th E DIE seek Dysk1 5k

i.fmaten
no projectmap ThIE E but BsitsnicelyinsideThCE

ie bepyinoffs THE

FiledEsiliation to the fiberabove b

verae

he

Mottettysist eg.iobisitdhewithcoe.x

Introduce Thom Class defn 4.24.



Thomclasses are naturalw.r.tt pullbacks

pA
Todd

ThIF E F
THE

d B so E E so B Th E
ñ

PIE É
p b F IE f e p if b

p P

b'eB 8feb

sameasfibers

an
To

see obese
VC

A Et E AE induces Th E Et11Th E

by Kenneththeorem

H E Ñ THIE U 7 THE

of ftpphni i i
restriction ofthismap where2ⁿᵈcoordinate issettobec

IF E istrivial we saw thatThomclass exist

suppose B UUV U V areopen

Thom iso holds for Elu Elv Elunv

LetThomclasses Cu Cu Curv
associatedtoabove

since Thom iso holds for Eunu for 1 1
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sadomsahamels

Tev Elu FYElunv ñ E A Elu Ñ E u Ñ Elon

I 1

Anti1 thl.euointit th E Inti ThCEunu stent The Antilthflu ñntilThEu IntoTHE


