I' (countable) discrete group

( {~ € T|f(ry) # 0} is finite
ET=<¢f:T—[0,1] Zf(v)zl >
\ ~veTl /
(BF)(7) = F(B™) B,v,€T
f: T —[0,1]

topologized by metric d

1/2
(Llf(v R(v)| )

yeIl'

Al
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Topic 6: Equivariant K homology K E(X )
locally compact

| Hausdorff
G topological group |

second countgble |

- H separable Hilbert space

UH) = {U € £(a) ].UU* =U*U = I}

Definition A unitary representation of G is a

group homomorphis‘m ™ :G — U(H) such that for

each v € H the map G — H, g — w(g)v, is a

continuous map from @ to H.

3



Definition A G — C* algebra is a C* algebra A

with a given continuous action
GxA— A

of G on A.

G acts as C* algebra automorphisms of A. |

“continuous” means that for each a € A, the

map G — A, g — ga is a continuous map from G

to A.

3s.




Let A be a (separable) G — ¢* algebra.

A covariant representation of A is a triple (H, 1, )
such that:

H is a separable Hilbert Space.
Y:A— L(H) is a *-homomorphism.
.G —U(H) is a unitary representation of @G.

P(g9a) = n(g)p(a)m(g~1) V(g,a) € G x A,

bb



Example Let X be a locally compact G-space.

G acts on Cp(X)
ge G
(9a)(z) = a(g™'z)  a € Co(X)
rz€ X

Co(X) is a G — C* algebra.

Definition Let A be a G — C* algebra.

A covariant representation of A is a triple (H, v, )
with:

(i) H is a separable Hilbert space

(ii) ¥ : A— L(H) is a *-homomorphism

(iii) 7 : G— U(H) is a unitary representation of H

(iv) ¥(ga) = m(g)p(a)m(g™") V(g,a) €Gx A
3l



Let X be a proper G-space with compact quo-

tient space G\X.

An equivariant (odd) K - cycle for X is a 4 -
tuple (H,vy,w,T) such that:



o (H,v,m) is a covariant representation of

the G — C* algebra Cp(X).
o T'c L(H)
e ['=T*
e ()T — Tr(g) =0
o $()T - Tp(a) € K(H)
o p(a)(I —T?) € K(H)

51G(X) — {(H,¢7WaT)}

Vg € G

Va € Cp(X)

Va € Cpo(X)

7.




ZxR R
(n,t) —n 4t Z\R = S1
H=L?*R) (a)u=au

au(t) = a(t)u(t)

a€ Co(R) weL?(R) teR

(m(n)u)(t) = u(t — n) neZ wueL2(R)

(L2(R), ¢, m, —i &)

—ig- IS not a bounded operator on L2(R)

Ho.




