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Abstract

This paper investigates the weak convergence of sequences of probability measures supported on
families of compact sets generated by inverse branches of Zorich maps, aiming to establish a measure-
theoretic foundation for estimating the Hausdorff dimension of escaping sets in higher dimensions. By
constructing a nested family of compact sets {N,} induced by inverse branches A", we define a
sequence of probability measures supported by iterated pre-image sets {un}. Through the selection of

appropriate compactsets M c R*, we demonstrate thatforany ¢ > 0,there existsu,(M)=1- ¢ for
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all n, thereby proving the tightness of the measure sequence. Combining this with Prokhorov’s theorem,
we establish the weak convergence of the probability measure sequence. Furthermore, using the pos-
itive integer sequence r»(x) as a bridge, the quantitative relationship between the limiting measure de-
fined on Ki(x) and the diameter of Kx(x) is established. This lays the foundation for subsequent estima-
tion of the Hausdorff measure of sets escaping at specific rates.
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2. MEHIR
2.1. Zorich BRETHIE X 514 R

TAVRIEIETTE 0= {(xl,xz) eR’ :|x1| <1, |x2| < 1} AMEAEFRI U = {x eR :xl+x) +x] =1,x, > 0} , W
h:Q — U A Lipschitz MU, 5& X F, (x,,%,,%,)=e"h(x,x,), W F:OxR >R, WEHIET RN
A (X, X, ) P2 MRS, B F, 80 Zorich B FiR® >R . MFERMack , #—H
S f (%, %0,%,) = F(x,,%,,%,)—(0,0,a) -

FEREIER I, & XA P(r,n)=P(r)= {(x,,xz) € RZHx, =25| <L |x, =2n| < 1} , Hd(nn)eZ?s A
RN, P(r) RTINS ZNIETTTE, KIEE S 2n +n NEEUS, WU £ 28 P(r,n)xR
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B, MFMeC, BITVEXH,, ={xeR x> M|, RUHE LB H., « H., « H_,, A
LoV H_, o BANERS], SEDF (x) “JLTAbAAFAE” (RIER ¥ —DFMLES, SEAEE SUIN A
RAEAELE). FERIHL, & DF (x,x,,0) 275, WA TR R:

DF (x,,x,,x,) = €¢“DF (x,,x,,0) (1)

X—2EARY], 5 AR xR, SEDF (x) BT SR T e 4.

B—H, FELH amMFHEL0<a<l FMm<M , #15:

® (EXIHH,_, M, FEH “HRAMBA” (BIBRES ) 5K R AR 45 2) JLF- A Ak A2 -

|DF(x)| = \S;,l\l:I])|DF(x)(h)| <a )

® TEXIK M., W, S RIS (BIWST IR R A 45 ) LT A Ak i 12 -
. 1
((DF (x)):=inf |DF (x)(h)| 2 - 3)

[Al=1
BAVET (r)={x € P(1.1,)x H.,, o1+, BEL IR M 20 CHR614EH, WRaze” -m, &
WHE £, (T(r) 2 H.y, (R[6] @.DD. Bk, F1E £ R EE NI A H,, >T(r). %
A=A H,, > T(0), WAHFHE xeH., EFTE res={(s.5,) e Z 15, +s, N4} . ik
A" (x)=A(x)+(24,2n,,0) .
W, 1ExeH,, VT

DA(x)=Df, (A(x))’ = DF(A(x)) 4)
Hk, REARG)E,
fExeH,, FJLUFabibs
|DA(x)| Lo 5)

XEME, NI x,yeH,  » A
|A(x)—A(y)|Sa|x—y| (6)
VERE D, (x) = DF (x), HARORNTTAER N, FETE e M, 73
ce? < E(Dfa (x)) < |Dfa (x)| <ce” ae.

7
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x x
XY
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AR o R

BREHSLITR B XY T (r) BEAT 35, BRI 55 A A LUV -
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Rﬂ
er

p(17)(8)
Forfr, K AR Lipschitz BT h: Q — U ) Lipschitz % SRR B B HC IR %) . BBk
{143
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5[# 3.1 (Prokhorov )X T B LA, #7 u, & P(R"’) (B e 2R B A2 [A)_E AR M
ST — N BT, WAEE—DF4 (ﬂn,; )%D#/l\*ﬂ%%wﬂ\ﬂfi‘ ue P(Rm) o AE1T g, SWST 1o

EH 3.2 MEFH p BAEH, T EEo>0, GHEREM, FHENFTHEN, #HE
wm,(M)=1-0-

HEB: ST EERRER, FRATFE SN R 5] HE

51 3.3 (8] B, B K, WHIHHLE|x,|>x MxeR!, &XES

S = {x eR? :|fd (x)| < exp(%|xd|j}
Sl (x) RV d MR, 1 0(x) Bk x AU T T, S S 15 O(x) T
A S (|, [) . S 5(r):c.eXp[_%+1j (C I A

HH T Zorich BRIFEACRS, A ERA S ad& 2o 55E, WM EFHHE x, <0 MEE. BIXa
xeR'Hx, >0, 1Hf

dens(S,0(x))<5(x,)
W, ﬁ%§(r)zc-exp(—i+ljo BT, A IR AR < BT B, L IR

& |x, | BRI R B GD, Wil FEmgEsialh, RS IR O (x) PR SR 40 22 A 31 5
A (R DX ), R AR BT BE R I B AE S e TTBEAE x 2 SR RUBOR R, XA “RRH 1B
[ ik k- G ERVSE Y S Dl e

R b T, 6 N, ESCYK, ARRIF, b K RRIETR B, il n £ BIEBEH )5 R 5

DOI: 10.12677/aam.2025.145243 150 I3RS


https://doi.org/10.12677/aam.2025.145243

KK, TA

{2, 70 B, AT IS, oA U4 T A AW I U AR AT S PISE, DRLA 4 N, 2T RIS, TR
RS, M, SESUEA M = N (£ (S)AN, ) 1555 £ (S) AN, R —FFTFHAE N, HHgabE, i
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