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Fact Fordism is an equivalence relation
and the set of bordism classes form
a group under U

mist Ma M UM
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Not A manifold is stablycomply it it

admits a complex linear structure in its stable
normal bundle weaker than complexanalytic

Definite Mun x the
hth compuxbordismgroupof is

the bordism group where you require all manifolds
to be stably complex

RemarkswaMU f satisfy the E S axioms exceredinenson

Wedenote MU MU pt the group of
bordismclasses of stably complexmanifolds
Graded under X
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Remarky a Epi form polynomial generators for
QQ MU

MU x is an MU module

XE Muy rep'd manifold N
XE Ma x rep'd f MSX
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We have MU theonnow

Definition tt gYdntyoEis a

power series F x y over R

satisfying
Identity Fix D Flo x x

commutativity F x y Fly x
Associativity F Fixx 2 F x Fly Z

Remand existence of inures is free with these
ily is determined F x i x 0

related to a formal group law F is a

tariff so that not in
general

log Flay LogeGtlgely



Enamplet

Additive formal group law
FCx y Xty loge x X

Multiplicative formal group law
F x y xtytxy log x log ttx
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For more take the power series of the produce map at
the identity of a lie group or abelianvariety

Lazard'stheorentyng b'T There is a t.mil group law

x y E ai x'y over a ring L
called talazard ring such that
for any formal group law Flay awaring R
then there exists a unique ring homomorphism

L R such that

Flay If 06 x'yL is a polynomial algebra 21 x x2
where if he puta grading on L so that

deg ai 2 Zi 2 makes deg x Zi



How are these related
Def Associated to MU isa cohomology theory

nut
Geometrically X an m manifold

f EMak x is represented

by a function f N x where

N is an M K manifold that satisfies
some things

By algebraic topolony MU pe EMutlnelwlg.gg

NileFacty.mu x has cop produces
similarHt

so it's a graded algebra our mat

nut ape Ma xD dim x 2

Ma Cap repo EMU xox I I xD
up to

EP is an abelian topological group homotopy

K 242 821 5 is a 44,11
BS is a le121,2 just lit Gpo

Mhm multiplication pox Ep ape



Mat ape yep Jeff mut ape
this is determined on f x FCxal lox which

is a formal group law so by Lazard's
HQ L mut

QuilleismatpheoregI nut is an isomorphism

Renny Ignoring grading he can think of
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The formal group law assoc to complexcosorduisifusal

Deff Lee P Xt b xtra't EZLN
with composition

ofAL lik so

For J E P and G ay the universal formalgaplan

8 G 8 x Hy is another formal grouplaw over

L so71.0 L 7L and since 8 is invertible

Q is an anamorphism



Definite
Let EP denote the category of
finitely presented L modules with a

P action compatible with ours

Let IH denver the category of
finite W complexes and homotopy

classes of maps between them

Remand We can regard Nut as a fencer

FH EG

Definition Let F be a formal group law
let d Cx X

a x FIX Cn 1 x

and n x i Cn x

theseare the_esofF
They satisfy

n x I hX modx2
mta x FLAG Ca Cx

mn x Im Ea x



Deff Lee Flay re a formal group lav our

a ring where the prime p is not a unit

We say F has heinle h ai p if
the p series

p y I AXP t higher terms nodp

with a invertible

If p x O nod p th it has height as a p

Ed
Fay Xty

Additive Flay has height since
Formal
Grouplaw p x PXE O mod p

Fley xtytxy
Multiplicative

f x y has height I since
FormalGroup
Law p x Gt1 P I XP mod p
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closure of Fp are
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universal formal group law x y n

Lee Un be the coefficient of XP intheseries

p x x p Tle

Let Ip nC L be the ideal P Vi un e

InvarianPrineIdealtheumm CMorava Landneser

The only prime ideals in L that are invariant

under P an Ip when p is pain
and nzo

Moreover in Lfp for 470 the subgroup

fixed by P is Z py un

In L the invariant subgroup is Z



2 2 6 kz has crazy prime idols but

these restrictions let us worry about for

fewer in Cf

Landweberfiltrationtheore Every module

ME Cf admits a finite filtration by
submodules in EM

O Fo MCF MC C F M M
whereforenchi FiM Fa MI YIp to sone

p and finite h

Once we localize al the only polynomial

generators of are the Un
since others act freely

That's so if we tensor them away
we can study

Up with a face.is
instead

is better for tonolony formlgrouplans computations etc

TH na l
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CorollaryLee Maen p local module and XEM
i If V5 M 0 then

Ii If x 0 then there is so that
for all K

i e
m nontrivial

iii If Vil Mio then sothat multiplicationSy
commutes with

iv If Vil M 0 then so tha commutes
with

Definition A plocal module in Cf has it
n is the smallestinteger with

A homomorphism
f dm M in EP is a

if it induces
an isomorphism in

trivial homomorphism in

Corollary If Min EP is a p local module

with vim 0 then



3 4 will be covered by Cheng in 2needs

Next week I'll talk ason

4 Morava's Orbit Picture and
Morava's stabilizer Groups
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