Example. G a finite group
Aa G- C* algebra

dg = each g € G has mass 1.

a € A}
(5 ) (o ) S a4 bl
7€G ~eG

(aale]) (bs(8]) = aa(abs)|ef]

C*(G, A) = {
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Notation.

Let X be a locally compact (G-space

Gx X —X

Co(X)isa G—C7 algebra
f € Co(X)

(gf)(z) = flg™') geG
| z e X

C*(G,Co(X)) will be denoted C* (G, X).

K;CHG,X) ="

" If G is compact K;C1(G, X) is the Atiyah-Segal
group K{;(X ) 5 = 0,1. Hence for G non-compact
K;C}(G,X) is the natural extension of the Atiyah-

Segal theory to the case when G is non-compact.
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The ;Uo’ﬁmt Space G\X s CoMFaclLf

Kemar K L. X be a pPropet
G"“"‘P“f G - space. Then a
&{U;\‘aquN+ C VQCﬁOl"‘ bUV’C.“e,

e
E on X c[efemmnes an -Q.IQW\Q":

[:E'] S Ko C'r (G)X'.)
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Theorem <W,Lfick and 5,0(;‘ver>

I;( F i< o <Coun'f.. a[: (Q> Q[ IS c re'é €_
?r‘out: ar\cf X S (s Fr‘o Per-' _[_\’. com/Da c,_ﬁ

K() C* <(_') X,) = Grof_bvenc(u‘e.ck Zr‘oula
o'.; r-,‘ Q—B‘ZCA-.' var c'ant' @
vector bundleg on K



Rﬁfmf}s_ Let X be « \9V°Fe"
G-comract G-srqcﬁ. Set A= X=*C

1T =X=*xC

(X)>\) =< x>\> ‘J.é C:

¥ ¢ xe XK
Ye C

Then [1]€ K, C(G,X)
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Push-forward of Hilbert modules

A, B C* algebra
p:A— B +-homomorphism

H Hilbert A-module

Shall define H ® B which will be a Hilbert B-module
A

First form the algebraic tensor product H O B
A

(alg)

HOB=H ® B
A A

H O B is a (right) B-module
A

heH

(h@b)b' =h @ DbY
b,b' € B
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Define a B-valued inner product (, ) on H C;x) B by:
(h@b, b/ @b') =b"p(h, A )b

Set N ={£€H QB\(g,g)zo}

N is a B-sub-module of H 9 B.

(H (© B)/N is a pre-Hilbert B-module.
A

Definition. H ® B is the Hilbert B-module
A

obtained by completing H & B/N.
A
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Topic 8: Homotopy made precise and KK

A C* algebra

H Hilbert A-module

u,v € H Oun € L(H) Ouv(§) = u(v,§)
ez,v — 9v,u
The 6, , are the “rank one” operators on H

A “finite rank” operator on H is any T' € L(H)

such that T is a finite sum of 8, ,.

T = 9u1,v1 + euz,vz + -t eun,vn

K(#H) = {Finite rank operators}
Closure is taken in the norm of L(H)

K(H) is an ideal in L(H)
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1 is countably generated if in H there is a count-

able (or ﬁnite). set such that the A -module generated

by this set is dense in H.

Let Ho, H1 be two Hilbert A-modules. Ho and

#{, are isomorphic if 3 an A-module isomorphism

d: Ho — Hy with

(u,v)o = (Pu, Pv) YV u,v € Ho



