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@ As.p.i. = for every (ij) € My(A)+ and € > 0 there exist
d,dy € A, such that [|(F ) (35)(%2) - (39l <=
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@ F C A, has the diagonalization property = for every matrix
[ajx] € My(A)4, aj € F, neNand 0 <7 <e <1 there exist
di,...,d, €A s.t.

dfajdi = (aj —€)4, |diawdill <7, Jj#k
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Let A be a C*-algebra and F C A,. If
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(i) F is a filling family.
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@ F C A, is a filling family = for every hereditary D C A and
ideal | C A with D Z | there exist z € A s.t.

Z'zeDgZI, zz*e€F.



For crossed products we have a natural choice for F consisting of
the positive elements in the original algebra.

F::A+Q(A><lr G)+
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@ G = discrete group

@ A = C*-algebra in B(H)

@ action = automorphism a— t.a (t € G, a€ A)

@ A X, G = the norm closure of the image of the induced map
m: C(G,A) — B(®regH) defined by

ar— lars], ars= t_l.a(ts_l)
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@ exact = every G-invariant ideal / C A induces a short exact
sequence at the level of reduced crossed products

@ properly outer automorphism « of A = for every a-invariant
ideal 0 # /I C A and inner automorphism (3 of /, ||a|; — ]| = 2.

@ elementwise properly outer action = for evert t # e, t +— t.a
is property outer
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Example
e G=Z
0 A=M~ QK
@ action = shift (from a — e;; ® a)

F := A, is a filling family for (A x, G)+

o G = Zy x Z3, * = free product
@ A= C(0G), 9G = infinite word space

@ action = word concatenation

F := AL is a filling family for (A x, G)+

A\
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diagonalization property.

@ G-separating action on A = forevery a,b € A, c€ A, ¢ >0,
there exist s,t € Aand g,h € G s.t

ls*as — g.a|| <e, |[t*bt — h.b|| < e, ||s"ct] <e.

An action on a unital abelian C*-algebra is never G-separating.
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Example

Let G be a discrete group acting by an exact, essentially free
action on an abelian C*-algebra Cy(X). Suppose that the action is
G-separating, i.e., for every Uy, Uy C X open and K1, K C X
compact, with K3 C Uj, K> C Uy, there exist g, h € G s.t.

g.Ki C U, hKyCl gKinhkK,= 0.

Then Go(X) %, G is s.p.i.

@ essentially free = for every closed G-invariant subset Y of X,
the set of points in Y—only fixed by e—is dense in Y.
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Example

Suppose that ¢ is an endomorphism of a separable C*-algebra A.
Let (Aoo, ¥m: A — Ax), be the inductive limit of the sequence

/.y W Sy .

© induces an automorphism of A. If

@ the action on any quotient Ay, // by a G-invariant ideal
| # Ay is elementwise properly outer

o for every a,b€ Ay, c € A and £ > 0 there exist k € NU {0}
and elements e, & € A such that

lefo“(a)er — all < e, [l (b)ex — bl| <&, lef P (c)eall <&

Then Ay X5 Z (and A X, N) is s.p.i.
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QA:M,,OO®K:
e G=%Z

@ action = shift (from a— e;; ® a)

The action is G-separating. Hence A x, G (2 O, ® K) is s.p.i.
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Enough if for a, b,c € Mpm there exist s,t € M, m1 s.t.

s*as =1l.a, t'bt =1.b, s*ct =0

With the inclusion Mym C Mpm+1, a— a® 1, this is just

s(a®1ly)s=en®a, t(b1l)t=e1®b,
s (c®1,)t=0;

easily obtained using elementary matrix operations. O



Figure: The Cayley graph for Z; * Z3 with all edges of unit length.

Thank you for your attention :0)



