ERBIFIZET A RN LE Y T AT DNWT

Large intersection classes for pointwise emergence

SRR BB R
Hh 5 I s

BE

FELHIES (T IT— REERTFAELBRVWE S RN o0 EE) OS2 ERINICIIZEDE LT,
WA, HAME, MEMHEZER, BIOCHRELEICE> TRARIFEOMENEASNIZ., TITEIIVY 7 MNE
DWTC, HAIRES (BAENBLEANNTH 28065 2%8 ; REHIEADUHAEL L D) MM
FIZKREW, DEDEANTHD Z LRI NEZ. AT, HEEPBOE A. Zelerowicz K & [ T
FRODFEHRIZOVWTHET 5« HRAID S 7 MZOWT, HAIFESOMHENTY o E—H %R0
MW TY o =2 =L, @SAFESD Hausdorff Yot I1dMH% M O Hausdorff kot & —H L, (EED
Holder @i AR T > > v VIZB U CEBIFEES ORAENIE D X PROMMEKIES & —8 T2 (D% 0,
EAFES BN PRI REVELSTH D). ZnHlETRT, Carathéodory IRt D & X2 E M2
T3 &0~ RORE LTSNS,

1 ROEREEHER
X 23U MREBENEL, £ X - X 2EEEEE TS, P(X) 2 X L0 Borel MR 20

SRABELELL, BMMEMATVWSE LTS, fiac X PIEMNTHS (irregular) 1%, x OFIAHE
TR o 72TV T—= RPEERFAE LR &, DE D, RREBRHEE

1 n—1
62:520(%“(1), ’nZl,
j=

DR P(X) ATHIELRWI &2 ES. ZOMFERMIZIE[1,36) THWSNTWEHDTHEH,
D &S RUEEMTH B (historic ; [32,34]), FFRBHTH 2 (non-typical ; [3]), EIEHKBHTH2
(divergent ; [14]) L®HEbN 5.

Birkhoff ® L)L I'— REEIA S, JELEHIRZMD» S22 HE (UBIEENESZIFY, [ &EL) IMEED
RESHIEE 2B LT - BRI IZ 225 CLE S 720, TV I — NEARTROMNTIIZIOREREHE v HELE
Rlencwdror., UL, WEREFEIZRD ZOBEEGREEDNFERIZODVTREWEATHDL I L
AL T &7z, Pesin-Pitskel’ [29] 133EFRHIE SV BN FRRNOBUSL» S BIKRENVESTH DL Z L 2IILD
TRUZ. o1, EEMESHPMHNT Y ho¥—8 X0 Hausdorff IRTTOImAEERZ Z &, D%

Biop(I) = hiop(X) 22 dimp (I) = dimp (X)

MBI ER Uz, TIT, hop(2) 1E (BT LHIT LT M EIERS ) Borel 4 Z (2BI9 2 A0FHH
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IYhBE—-Th2s (LHEAERIL[21,29] EIEAROD 4.1 HiZH ; Z DEHIX Bowen 12 £ 2 K 7247
MY bo¥— (11] O R0 MEAAD—ILTH D). T OFERIE, (3] THMIEAIK AR >~
7 MZ, [19] TZ'5 7 Markov RIT, [14,36] CHIGME 2 #5258, [37] THEIEIME & R0k 5 RIC
LRI Nz, T, HOBDS DI TAESEDOHZEIZDOVWTI [1,2,5,10,12,13,22,25,32,34,38,41] &
LOZOHFDOSEIESBEI Nz,

ORI THE 2 SN IREINR L, (1) TEASNEHEDFIN 2 D (RWULEAAR) T
T— NHIEZEOMZIRE T2 L5250 L LTHLONT WL, 20D, (1) OREIEFNOER L) SR EEE
ARG 25, —ATARMTI, KO EMEOEWEALLZE, D2F 0 (1) ORESDHRIED )V T—
FHPEIE ORI ZREIT 2 & D B2 FLEONK LTS, L0 EMIZIE, SX5NHRECR LT VT—R
W72 5120 T, (1) ORETI QLRSS Z DTV I — RIS 202 SR cEhZ &L L O 4
REKREZEZS., B2, TOLDBERKRPSRIEADOUILH, SR oNzT)T— NWHIE S DYWL
DOFBRUAETHZ LW FEREF- (EH 11).

B, P. Berger Kid “RAEMEINTEEIT 2 ETHET SN VB 25§27 72012, [6] THRIEGRIY
AIFEDORE &2 EA L7z, JERAIF X Newhouse BG4 KAM HR 722 &% T EMWIZHIRT 5 720D DT
PR U2, WERNAREOMRIIREHROEDTH LD, T CILIERBMEITLRDDDOH D
[7-9,15,35]. Z® Berger DfLHIZAFE I NT, [24] THEGH IIHAMK & HEHE K & HFE T, FEEANE
AT 272D KA ZE AL, e c X IZBUBAT—be> 0 DERAIF &, (c) 1,

Ep(e) = min{N € N | there exists {y;}}., € P(X) such that limsup mi<nNd(6;‘.,uj) < e} (1.1)

n—oo 15J<

THEzo6Nn5. 72720, diEP(X) ED 1IRD Wasserstein i ThH 5 (Wasserstein BEEED & 250 H AN 70
MEIZDWTIE [39,40] 220 ; T ZTIRREIZ d 28 P(X) OFMAHDOEEMLIZZ > TWD Z EIZHERT 5).

Ma BEERMNTHEZ Lk
lim &, (€) = oo

c—0
L7 Z LIFFMETH S ([24, Proposition 1.2]). &7z, (1.1) ® min; d (6%, pt;) % [ min; d (07, ;) m(de)
(meP(X)) TEESHALDIE m IZBT 2 HEMRIAIFE ITIEN 5. JIERAIFE & & AT O/ o FA
W7 BafRIZIRE 725 ([24, Proposition 1.4]) : {fLE®D e > 0, Borel 84 D 8L U m € P(X) 2D\ T,

Hélll)l &u(€) < Em(m(D)e). (1.2)
X oI, re X ITBI2KAAIFIL,
. log &, (¢)
limsup ——— = o
0 —loge

b SBEIEAN (F- 38 M) LSbns. [6) TS L 5T, BZEAWT LI XLIEG
HHENZEZEOMTRITFEDRNWI T AL LTIAL ZIFANSNT WS, Berger & Z OREKRT, EHE2MER
MEIFE 2RO N ZREZBUERI HIZ X o THISE S 5 Z L IIARBEMIZRTRETH 5 &5 X 72, [T, BN
BIFe %2 D BN S 2 EE IR T2 L AR TH D e ERX L2 e TED. Thidx, i
RAFKEZR DN BERNP SR EEDNEORRERE VI EMET D 2 LT REESR /N2 Z e eind (B
7RIS & RO NI FROMEIZE T 2 BIOEHEIZ DOWTIX [7,9] 2ZBI ).

AFOFFERIZIRTH S (A. Zelerowicz K& D HLFAFSE).



EE 1. X C{L,2,....m}"N (m>2) 2FREHEI>7bEL, f: X > X 2ZTDLEOEYT MEFHET
5. ¥517, ECX %
log &% (¢)

=0 —loge
iz LD Bl RRP SR HEELTDH. ZOLE,
hiop(E) = hiop(X) 72 dimy (E) = dimy (X).
[27] TIREB 1 IZDOWT 2 DDRARZIAEMPLEZSNTWVWDS (AFiTIE 1 DHEDAMNT D) :

L12HOAERK Y OT AT 47— THs. [19 TRERRERMT LIS BRELEDY T A G8
(0 < s <dimp(X)) PEAINL:(a) G PoMONTREOEE-LDHNESIT G IZRT
% (RXZ5E), (b) G° @ Hausdorff (R7ti& s A E. ZD 7 F A& [19] D IFROIELREE PR
Hausdorff X7t %2 2 Z & QI AW S 7z, Fixix &3, AMENT Y ~ o ¥ —% Hausdorff Y7t
D—M{tTH % Carathéodory KItiZBAL T (a) B X O (b) DEMAELT 2 L5 LEEDI T 2%
BAT D (2, 3f). TD#, HEHRENAIRERED LS LIEKOES E NI ORXLET 7 AT
w5 eaEmRT. FEME LT, YISt 3R D Carathéodory IRIGIZHN LT E A3k
Carathéodory Wt &2 £ W5, EE 1 X —OERIFOND GEH 13). FizZzoiHE LT,
LD Holder #ifii e RT V¥ v )b @ IZDWT, E D ¢ 2B 2 RAMNIE OFKEEZ S Z & AR
INs.
2. 2 OHOHERIFRD 2 FHIEOK L 2 MAGHOED ¢
(a) Barreira-Schmeling (Z & > T [3] TH A 6N 7z, BAMHKT Y b o —72D5K K Hausdorff {76
ZROIIEREADTIES Iy DML, Z OO RAIE, BN E 2 1RO TR
LB THD EED e[ ITDOVWT

lim log &a(€) 210 =1.
e—0 —loge

(b) [24, Theorem A| TH-Z 517z, ML AN LE MAIFE LR D Min 570 2 HENRES E) DR,
ORI DRTIE, MHMTZY heE—0&725 22 ThHD : |24, Theorem A] & [30, Theorem
1] 15,
hiop(Ep) = 0.

TER 2. [24, Theorem A] DE#A Ey DRI, Ey COXNAFEIMLEHATH 2721 Tn  RRIBREH
BThsdZLiZHb (|24, Subsection 1.4] Z). Thd 2K~k [E OHNEE By THh->T, TD ETH
M > b a ¥ —8 & O Hausdorff LA ATH 0, 2 OEMRIRPRAILIRIBRIITH 5 & 5 7 DD
BCES] LW RWIZOWTIERIZRWEIREZ R > TWna.
HA 3. (Hausdorff RotIZBE9 %) EHL 1 O EHEN ST I, FED ¢t < dimy(X) IZ2WT mly(E) >0
LB bird. 72720, mY 13t kot Hausdorff HIETH 2 (ERERTHRIT 2, 4 HiZlK). DRI
Frostman OfiE» 5, m € P(X) BFAELT, m DAV EZEEN, ROz e X &r > 01220 TH
DS CEED + DI B(r,r) 1 m(B(z,r) < v 27T (m QUG ¢ L), MIEOWEE (1.2) 75

 10g (o)
lim ————= =
=0 —loge

L. Een(e) DELITAMRROIILNEIZEI S 2 Berger TAH [6] & L E 117z,
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2 Carathéodory JRJT

3, 28] T Pesin iZ & o TEA I 17z Carathéodory IRIEIZDWTHEET 5.

2.0.1 H£&&MED Carathéodory JXIT
X 2858, F%2 X OMPEENPSBRIES (TORXERBEGLRIEND) LT5. ROEMB%HE-
T2 ODHEEGEE 0, F — [0,00) BMFET B LIRET S :

(A1) D e F;n0) =o(0)=0THOERDO U € F,U #0122 T n(U),»(U) > 0;

(A2) fERD § > 0122V T e > 0DMFELT, Y(U) <e LRBERD U € FIz2WT U) < 6;

(A3) 0 ITIRT B LD (€n)neny PIFAEL, EEDO n e NIZH LT X 2WET 5HRES G C F 27
ELT, RO U e GIzoWT Y(U) = ep.

£ F — [0,00) BB ET . &M (AL), (A2), (A3) 21723 F, &,n,¢ 1& X ED Carathéodory i
($7108< CHEE) r 2EDHLE, 1= (F,6n¢) LB LT3,
FGCFIZRHLTYQG) =sup{e(U)|U G} £35. AN ZC X, teRBLUe>0I1THLT,

Mo (Z,e) = nf { > £(U)n(U)t}

Ueg

LREDDL. T UTHRIE Z 2B T2ARE - 30EOHIEESHE G C FIZO20WTDEDTH 5.
mh(2) = lin%)imLc(Z,s)

Y5, mL(0) =0 THBRSEmL() 1k X OAMEL 2D, ZOTHESN SRS o- Mk ETHIE &
%5, ZOWER t-Carathéodory I L WHIENS . —T Z OHER o-HIRMETHL, EEBHEL RS
Zeb B, TR (28] TRENE

w4 FED ZC X IZHLUTle e RPFAELT, t<tc DEEm(Z) =00, t >tc DEE MEL(Z)=0
Ed (—HTmS(Z) 130, oo, HRFADOVTHIZERD 5 5).

dime 7 :=te 24 Z O Carathéodory Riwe 5. 5612, X WaJfIZERITH > T u B2 D LOWET

HoLE,
dime g := inf{dime Z: p(Z) =1} = gin%)inf{dich: w(Z)>1-46}
—

& u @ Carathéodory RITLIFIENS.

2.1 Carathéodory 44HIE DIEIE

DFTRYTYT7 N X OED CHE T = (F &) CiERET 2. X C {1,...,mN IZHRM
DHTYT I THEILEBWHT. 20, EEHEPO0 21 THE50 M = (M) 1<ijom D
LT, X &M ZBET2@RE#E s = (1122...) € {L....mN 2hDELELL>sTWWE. ZZT
r=(z1--2n) €{L,...,m}", n e NU{oo} PEAHTHD L, ERDLI<j<niZOVWT My, =1
MO DZEZED. e DRI n & || &H#HLS. 61T, KA u = (u1...uy) 12X UTHERES Cu)
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ZCu) ={zeX |zl =u} TLoTEDD. L7ZL, [z], 13 z=(z122...) DEW [z], = (122...2p)
Ths. FeMERGEEIPOLIEEL TS

= {0} U{C(u) | u is an admissible word}.

ME%E&CeFLte RIZHLT
q(C,t) := E(Cn(C)'
YU, UC) 2HBES n OREH 1 I2DWT C = Clu) L55 k5 BEAOERE n 25 (CDREX LI
ENns).
RXGERT T AT 55 HWLE, Carathéodory AMUIEEIZ DWW T ([19] A* Hausdorff MU 12X
LTHio7z&5%) BUIRIBTEZT1TS ZeDHBEIZRS. ZOH LWIMNIEDR U ZNAHEIZERIZZRS &
WHZeThd. 7= (F&En) 2 X EOCHEETS. £ ZCc X teRIZDOVT

1nf{Z§ }
Ueg
LEDD. TZIEURRIE Z 2 BT 2EREZIITEOTNEAHE G C FIZOVWTDEDTHS.

Wb WIE ML, mb 1 [31] TEASNTWAHIRINRIED 2 7 ZDR |7l & 72> TWwa. [31] O FEE
HEHWD &, BB g(-, ) WERTIIE ([31, Definition 5]) Ta& b, HIE M{ 1$Z ORiHIE S Method 1
([31, Theorem 4]) IZ&>THRESNZEDTH D, m}, 1& Method II ([31, Theorem 15]) IZ&k o> THENTZ
LEDTHELFEARD.

Mt OEELHERUATIZE LD N5,
EH 6. BABIE ML B EHTT

(1) teRDEE, ML) =07 51E ML FABIERED, 8D Z C X 12oWT ML(Z) < mb(2).
(2) t>dimeZ D%, ML(Z) =mb(Z) =0.
(3) t<dimcZ D& &, 0<ML(Z) < c0.
(4) t=dimgZ DL E, 0<mb(Z) < 00 Z5IE0 < M5(Z) < 00, mi(Z) =0 7% 51E ML(Z) = 0.
FEHA. |27, Theorem 2.3] 2 SR X 7=\,

REOMEOZD, IWFRILAZRWEGEEE ml, M O &5 Zfiig kL TEL. &x DM TIE, C-HED
o545 (Flif) bz s Z e BEe s :

(C1) EH QL > 0 BIFIEL T, FEED t < dime(X) L AFES C IO WTHEES O AMFELT O C C
THh, ~ .
Q19(C*,t) < M*(C) < min{q(C,t),q(C*,t)};

(C2) £ED ¢t < dime(X) IZ2WTm=m(t) € NPFLELT, BRI m DEHTH D XD EEOHE
EEBCIZOVT, BEWm O TH LSS CL MWHELTC CCL THY,

Ny (C) = (0 t);
(C3) B Q3 > 1 MIFMLLT, uwv WREHEITHD LD BARED 2 DODdE u, 0 BEUOt € RIZONWT
Q514(C(u), )g(C(v),1) < g(Cluv),t) < Q3q(C(u),1)q(C(v),1);
(C4) TED 2 DOMFEES AC BIZ2WT n(4) < n(B).
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3 RXREVFA
M DB Y, EBE 1 (EMAE AR DS ROEATHE) EHBSRREEY T2 (large

intersection class) IZBLTW2 & WS K DWFER D S5EA»N 5. Firm-Persson [19] 1& Falconer [18] ®
RXLFED T AD—MA6EF 272D, HAIFIRD IS ITHR 5 b2 FE 2 5.

EHE 7. £t <dime(X)IZ20WT, GYX) &2 Gs-HEF C X ThoT, TRHOMHBEES CIZonT
MYFnNC)=MYC)
2T LD REDRUNS L IELGLT 5.
LFTHEASNSE, 20275 AT 2 1 DHOEEHIZ [19, Theorem 1] DIKETH 5.

EI 8. BZXTW5 Carathéodory WEEN M (C1) 8LV (C4) 2hi7=dLdd. ZDeE, 7I7AGHX)
EHEEOIERDEWMBD L VWIS EECOVWTHUTWT, S5ICID7TAZETHLEOEAD
Carathéodory IRiGld t AL 725,

R 9. KXLEMEOEEZGAL LT, Firm-Persson & EEHD R 2 )2 OIEEAES O @4 O
Hausdorfl Yt &4 U 72 (|20, Proposition 1]) .

TR 8 DFEHIZ D WTIE [27) @ 5 Hiz I 72w, UFOFER S, #D Carathéodory It IZBHY
BLRIZER 72 SDMHRIFRETHD Z Lhbr b,

WE10. FeGi(X)neZ, dime(F) >t

FEL t < dime(X) THEDT, EH6 D (3) 5 MYX) > 0 %5, DXICHMEES C AFELT
MYC) >0 &%%. BHTHS MYF)>0TH5. LizhisT, EH6D (2) 55 dime(F) >t %135,

Ay % {501 OEBURRIAD S 22 HEAL TS, X LOMKMEDH T = (1O} X LT, A(T) %

AT = U ALT). AL(T) = {m(T) |t € AL}

L>1

Z&oTEDSD. 272U, AL = {(to,tl,...,tb) €0, 154 | ) gty = 1} THY, %t =(to,t1,...,t1) €
Ap TR UT 1(J) = Sp o tep® TH 3. X512 T OBHNES E(J) %

E(J)={zreX|AT)C A}

EoTEDS ([16,30] 1) . £72, X LORRHE 41 28 LTZOBEES Gu) %
Gp) ={z e X | lim 67 = u}

IZEoTEDD. MOFERIE (19, Theorem 2| DILIEE 2> TV 5.

EIE 11. ZZ2 T3 Carathéodory MiiE 1354 (C1) — (C4) 2723295, ZOLSEEDOTILIT— R
RERERPEDH T = {0 IZDWTEATAED 7D -

(1) AEED t < inf {dime(u?) [ £ >0} 1I22WT E(J) € G;
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(2) dime(E(J)) > inf {dime(u®) | € > 0}.

SEHL 11 OFEFIZ DWW T [27) @ 6 HisE. E8 11 @ (2) 1& Chen-Zhou [16, Theorem 1.2] I & 2 14
B OMMNEINZET 25RO RS EOMAE 52 TW5. 727Z LIHOFIEIIAES S E R, Kz, (2)
T® Hausdorff (RITIZBIT 2 T 5 5 OFHiX (1) TORXREEDIH S DFEN S/ENDEDIERFETH 5.

UEOEHZRAVD L, EH 1 IEUTomE» ST IT/FoN5S.

BB 12. T = {1} o0 2RI X LORBHLPEDT L TH. ZOLE, FHED e B(J) KD
W
i 108 2(€)
e—0 —loge

FERH. [27, Proposition 3.5] # S 72\,

WOEBIZZOffioEeHTHY (EHS, 11, M 12 £ 0), AFOEFREEE52 5.

EH 13, X, f,E2#EM I D@D & T 5. FEZXTWD Carathéodory &35 (C1) — (C4) &L, &5
TR E 723235

(C5) fERED t < dime(X) 1SR U THREDISZ 22 X EORZRERRE DB {10} o HFEL T, [EED
£> 01220 T dime(p®) > t.

IDeE, fIEOt <dime(X) ZDWTHEA E, C EMMFELT, B €G L5, Kz,
dime(E) = dime(X).

BRICEE 1 0% S5 25 1 4 fICAMM T Y b v ¥ —, Hausdorff ¥kt, MAHEINIZRISS 5 C-H
BT RTEM (C1)-(CA) 27T I EWRINE. ThoHD C-HENE 524 (C5) biliT2 21
[3, Theorem 6.6] 22545 . L7zh3->T, FEH 1ITEH 1305727261080 N5.

4 ISH
4.1 RIHEMIEZS

Holder #ifiBI# o : X - R Z2[EEL, MR TEHEIND (X ED) C-#iE 7= (F, &) 2525 5
ZoNMEEE CITX LT,

O -1

£(C) = exp (Sycye(C)) = exp (sug > w(fk(w))) ,
TEC =0

HE) = O, y(0) =

LED, 5T ) =yp0)=£0)=0&TF 5. TD F,&n¢ izbh%M: (A1), (A2), (A3) 29 Z &
EWRAT 2223820 T, 251k X £ Carathéodory IRt %M <. xHnd 2/MNUE -5 1%,

ML (Z,1/n) = inf {Z eSieyn@(C)=1(Ci)t | 1(C) >n, Z C UCl} .
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n—00

mb(Z) = lim inf Zesl(cﬁwcl)_l(cl)t [ U(C) >n,Z C UCz

ML(Z) = inf{ 3 eSicov@-10 | 7 | e,
i i

L. Wit %G Z @ Carathéodory iRt (Pesin-Pitskel [29] DEIETD) Z EORFEKIET P(p, Z)
Y—HFB. P=P(p) = Plp,X) =dime(X) LE. 517, =002 F P(p) REMHTY bo¥—
TR L ITERI N,

8 14. LD Carathéodory Mi&ld 5t (C1) — (C4) & ii7=7.

FEHA. 27, Lemma 4.1] 2 &S iz o,

4.2  Hausdorff Jx7T

5 13 13 Hausdorff WL 60T 2 2 L T E 5. EW, EEOMMEES C1ZoWT £(C) =1, 7(C)
% C D%, (C) =1/I(C) LFHUE, TN I Carathéodory- Bk & 5E®, X 5124 (C1) — (C4) %l
FF T BAR AT E B,
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