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*This is a provocative title!



w:{1,2,3,4,5} — {1,2,3,4,5}

given by
w(l) = 123514
w(2) = 124
w(3) = 13214
w(4) = 14124
w(5) = 15214

The fixed point u

--+-12351212414124.123514124132141521412 - - -

satisfies w(u) = u. And it makes sense to de-
fine

Xw ={o™(u) | n € Z}



The definition

Xr ={o™(u) | n € Z}

makes sense for a general primitive substitu-
tion 7, provided that ones allows 7 (u) = u.

The dynamical system (Xr,o) will be minimal
(all orbits dense).

'Probleém| How does one determine from 7 and
v whether

Xr =~ Xy [conjugacy]

or

Xr ~pp Xo [flow equivalence]?



A (R) =RIN 7 (3T) = IRRI

m(a) = af 72(8) = aBvde () = af
7(8) = e () = afBvde

r3(1) = 1212345
T3(2) = 12123451234512345
m3(3) = 1212345 T3(4) = 1234512345
r3(5) = 12123451234512345

74(a) = aabaababab 74(b) = aabababaababab



To a substitution 7 one associates the |a| X |al-
matrix A given by

(A7), = # of occurrences of b in 7(a)

When 7 is aperiodic, primitive and proper*,

im( zlol A= zlal A7)

as an ordered group, is an invariant for conju-
gacy and flow equivalence.

_ [Giordano/Putnam/Skau?/Durand/Host]

A complete invariant of strong orbit equiva-
lence!

*No loss of generality



Consider

WZaZ—MlNO

and its restrictions. Most z € X;- have the prop-
erty that one tail determines the other, as in

m(z) =7(y) =z =y

But there is always (up to orbit equivalence) a
finite number of exceptions to this rule, as in

}41241235141241412412351"

...5141141241235141

—1 1412412351414124...

."4124132141521412351}




One may arrange that all special words for
have the form

73 () T2 (V)T (W) vuawT (W) T (w) T (W) - -

with 7(u) = vuw. Denote the rightmost let-
ter of u by a. Represent all (adjusted/cofinal)
special words this way. Then

pj+1
EDjp=1| 2 e ol wi(b) — € i 7 (0)
k: Y Y

with

er,a,w(b) = max(0, #[b, 7(a)] — #I[b, aw])



For the susbtitution v the exact sequence

0—2Z" /pyZ— Ko (Op) ¥ Ko(C(Xv) X Z)—0

becomes
3 =211
0—Z—ZdZLl3]~—Z[3]—0
But for v—1 we get

i

00—z %Yz ez 12zl —0



For the susbtitution v the exact sequence

OéZnU/PvZ—J(O(Ov)&KO(C(&J) Mg L)—0

becomes

3

0—z 2z ez 2zl —0

But for v~ 1 we get

8

00—z Yz ezt 12 2111 —0



For any shift space X we define OX as the uni-
versal C*-algebra given by generators Sq, a € a
and relations

(i) Zaéa SaS; =1
(ii) [SuS%, 8% Sy] =0, v,w € af

(iii) {SySv},cqt relate mutually as do the indi-
cator functions of

{z e n(X) | vz € 7(X)}

Z No

where 7 : a4 — a
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° OX®K is a flow invariant

e You know K«(Ox) as a group if you know
the relations ~; on w(X) defined by

L~y
<
‘v’anﬂ,|v|§l:vx€7r(ﬁ)<=)vy€7r(ﬁ)

and the actions

a: [z]j41— [az]j,a €a

e General simplicity criteria under property

(1):

Vz € m(X)VI € N3y € n(X) : { ?y/#‘;
~1
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IBEFRILIoN! O- = Oy,

e O+ is nonsimple, and has a maximal ideal
isomorphic to K" for nr € N. Further,

0K —0OrL-C(Xs) Xg Z—0

e [ he short exact sequence induces

/A Ko(Or) “ Ko(C(X7) %o Z)
P |
7, 0 0
for pr € N7,

e The order on Kg(O~) is given by

g=>0<+=p«(g) 20
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‘Theorem [CE]

Let = be a primitive, aperiodic, proper* and
elementary’ substitution. For suitable n; x |a|-
matrix E- we define

A A’T O
Ar = [ET Id]
H’T — ZnT/pTZ

and have
Ko(O7) = lim(Z1* @ H:,A;)
as an ordered group, where Z|C‘|@HT IS ordered
by
(z,9) >0 <=2 >0

The constituent quantities nr, pr and AT are
computable.

*No loss of generality
TNo loss of generality
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