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LPreliminaries

L Gibbs measures

Framework

Let A be a finite alphabet. Supply AN with the distance
d: AN x AN — Rt such that

d(a,c) =exp(—max{n e N: aj =cj}),
and consider the dynamics o : AN — AN such that

ca, =apt+1VneN.
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L Gibbs measures

varpt) := max {|(a) — ¥(c)| : aj = cj|} — 0 when n — cc.

are constants K > 0 and P € R such that
exp(—K) <

A o—invariant Borel measure p is Gibbsian with potential v if there

p[ag]

for each a € AN and n € N.

exp (-0 U(ca) = (n+1)P)

< exp(K)
(=] (=) = = na
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L Preliminaries

L Gibbs measures

A regular potential ¢ : AN — R is one such that Y >0 Varn < oo.

Theorem

(

If : AN — R is regular then there exists a unique o—invariant
probability measure ji,, for which there are constants P € R and
K > 0, such that

Bowen, Ruelle, and others)

exp(—K) < pulac] < exp(K)
exp (0 U(cda) = (n+ 1)P)

for each a € AN and n € N.
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The Problem

Let A and B be finite alphabets with #A > #B and 7: A— B a
surjective map. Extend coordinatewise this map to 7 : AN — BN
such that (7a), = 7(a,) for all a € AY and n € N.

T
(ANMU’TIL’) (BNa?)
Gibbs Gibbsian?
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L Preliminaries

L Previous Result

If var,yp < CO™ for some C > 0 and 6 € [0,1), then ¢ is Holder
continuous, and if varpy) = 0 for all n > r, then ¥ is of range r.

Theorem (Chazottes & U.)

Let A, B and 7 be as above. If1) : AN — R is of range r then
V = [ly) © 7L is Gibbsian with potential ¢ : BY — R such that

é(b) == lim log <”[b3]>.

e %8 \ o]

Furthermore, there is a constant C > 0 such that
r n/r
varp¢ < C <1 — exp (— Zvarnz/}>> .
n=0
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Theorem (Lumped Gibbsian is Gibbsian)

Let A, B and 7 be as above. If ) - r?*var,¢ < oo for some
a >0, then v := py o 71 is Gibbsian, with potential ¢ : BN — R

such that 2]
T P2y
o) = i v ()

Furthermore,

var,¢ < C Z rit%var.p.
r>y/n
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LTﬂol: Perron—Frobenius

Refined Perron—Frobenius

Let M: E x E' — (0,00). Define

Af = {XE(O DE: x| _er_l}

ecE

and similarly for Ag,. Supply Ag with the distance

de(x,y) := max log (Xeyf) :

e, feE XfYe

and similarly for Ag:.
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LTﬂol: Perron—Frobenius

Theorem (Contractiveness?)

Suppose that M : E x E' — (0,00) is and let F : Ag — Ag be

such that M
Fx : a

T [Mxp
Then, 6g(Fx, Fy) < 7(M)dg:/(x,y), for all x,y € Ag/, where

(M) = 1-vy d)(M)
C 14 /(M)

. Me, e YM(f,f")
S = 0 (e, YMF, )

e/ ,f'eE

for each x € Agi.

with

2Adapted from Seneta
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Sketch of the Proof

It is enough to proof that

b ¢(b) := lim log (”[bg])

e %8 \ o]

exists for each b € BY, and defines a continuous function such
that > 72 vary¢ < oo.

Now, for each r € R let ¢, : AN — R be such that
¥r(a) == max{y(c) : ¢g = ap}

Denote by ji,, the Gibbs measure associated to ), and let
Vr =y, o ™ L. It is well known that lim,_. v,[bJ] = v[af] for
eachac AY and n € N.
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LSketch of the Proof

function ¢, : BY — R such that

for some D > 0 and sy, := >, -, varyt, aslongas n <r
We also known (Chazottes & U.) that it exists a Holder continuous

1+a.
n
’log (V"[bO]

Vr[b’f]

) - ¢r(b)‘ <Dr(1—e)""

(=] (=) = = na
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LSketch of the Proof

with C" = 4max(D, D’).
It also follows that

lp(b) — ¢(d)| < C Z st var)

rzvn
for b,d € BY such that bj = dj.

(=] (=) = = na
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Final Comments

m Holder to Holder?

m Loss of Gibbsianity?
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L Final Comments

Presentation on line at
http://www.ifisica.uaslp.mx/ ugalde
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