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Recall that -For a MpPS (X/ 8, I-‘,T), tkeh{rol)y of T wet M
's c\efﬂ\ed by

(1) = sup Bu(T D),
whe B ranges over all ‘F\‘n?'l'! Pa"f"'ﬂous °‘x_ X, and
BT B): = lim Y (ByTBv-vTp)

haoe [T

Below we '}Eue a usefu.l FVOPOSl'tu‘on.

Pro‘B 46. Let T-‘ XX be a C‘f‘s Mo.l) on Q Com,)a.c'l‘
m{?h‘cﬁra.dl and that B, is a seiwuu of
Pw’h\ﬁ"“ U“‘J('L Aa‘,alu ﬁ.\—>o. TLeh
Ru(1) = lim BT D)

Ths t)nof of tha Prol). 's based on severall [emmas,



Lem 4.7. Let X be a Coml)adt metric s|mua) and let 'A
be a Borel l)r‘ob\ measul on X Let

G={c, - Cu}
be o Borel I)avfotson 6{- X Su“”SQ fl“"t {’ﬁ"" }m-

(s } SQTmuu oS- l)av{‘uttons such that

clu‘amﬁmrz moX diamD >0 as m-Ivo.
DeDm

Thes 3 Pov’c:t.‘ons { E:", -, EX } o that

1, each E:n IS a Wnjow 05- members Of ﬁm

2. ||m (E 4C)-O ﬁzr each .

P Pick °°'"|’°‘t Ki, K, Kkn with K;cC; ond
R(C\K) < €.
Let §= :nf d(Ki,K;). Consider m such that
Ao Do < S /1.J
Divide th elemerts D& B hto roups whose

Wwnions oxQ E:“, E:‘) ™ E:‘ So ‘tLa't De E;n ;S'



bn Ki $¢- AS diam %M<§{’ any De ﬁm l;\'tﬁfsec‘."s
Qt most one ki Pu-t a D ﬁ;.ﬂ.l'} no kf l\h Gh\j E..M
03 You Lke. i, E" 2K o

)

M(EMaC) = k(C\EM) + (M)

< H(G\K.)‘l’ H( X\ Q.ki) n
( notice that E.!“\fn‘ < X\, %‘)lk')

¢ €+ ng

(n+)e .
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lem 48 Let X be a Comfacf mebnc Sraa and re P(X).
let §>0 and G be a Piwite Borel I)avh‘h‘on, There
(s §>0 such thit Hv(Glﬁ) ¢s whener D
Is a Fav{-\‘ﬂon With  diam (D)< 5

Pf. Lt G=§c, ¢} 1. lem 4.7 We have Shos
‘t'r\&t %r G.h\a d)o) onk Cou“ -FMJ S)O Sudnt’nd'



(plu.ueuev ‘B Sah‘s(zn‘es Clt‘am(ﬁ)< S, than  tlore s
€={El,“'/ En} c %

NV (e eah E; 3 & Union

With . bers i
H(Efﬂcf)<d. § members | %)

Cleawb tha exlwus.‘on ?ov HF(G‘ls) 3o Cl") ‘Fw‘d‘o;\
on H(E;) e R(GNE;)
ond vanishes i (GRE)= iy RCE.
V 4 1§ i=)
5 = b
Hene whes 0L s Sm«,l(/
H.C6|8) <&,
So  Huw(G[d) <t



PF of P"°|)46-
chuly () > b B8

For anj PaVHHOn G/
$u(T.6) < Ru(T, D) + HH(Glﬁn) (by Lem4§)

B}l few 4.8,
‘QF(T,G) < ‘umu\g f (1- D)
h>

Henw

Bu(7)= surﬁ (T6) < ":,;? hi( 8
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De{:. A maPP.}\S T X2 X s called expunsive

lg F 2>0 swd that
d(Th, ™) ex fordl Rz > %y,

Prop. 4.9 Supose. Ts X=X 15 o cts {mustv mation

on Q Com\u.d' m{'ﬁc $‘>a¢ W th Qx\ao.nsive Cons‘tant g.

Then ﬁt‘(T) = ﬁf«(‘l‘, D) whanever dt‘amﬁ <Z.

Pf. Lt B.:= DvTRAV-VT '

We clowm  diam(Bn) =0,

To see thi, suppowe on the contrary tht dian(B,) Ho.
thn 3 ()t 0 Y€ X st dm, o8

d(T;x"k: T'\an) s ¢ -Fov oL is nk‘l

WLoG , assums Y“R—) X L‘"R—) y.

Ton  dx9)>€,
d(T', T'8) €L ¥ 30 D x=Y byequsicns



ngll;g to o Cam“:rad,éd‘:‘on-

dhaw
Sime Bno,

() = ";S.,. RP(T) D)
Howeuer' ﬁr(‘r, B, )= R'A_(Tj S) bj lem 4.5

Henw

Pu(m= W ®) .

44 Examlales.
Consder the loft shift &' TZ, whe Z={|,-~-,ﬁ}
15 the ome-sided Fu,“ sl,,:ft srau_
Than & 1 ex()ahsiue with constant yz.
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Ths one-sided (P, Pe) —sk.‘*Ft over 2= { Ly k}N
Pas Qh‘tﬂi\’j —g' Pi log P

one- side

° Tl\l F, P) Mavkov S'ltfft hes en‘borg

- %J‘ Pi Big log B





