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Abstract

Let (X,G) be a G-system, where X is the compact metric space (metricd) and G: X > X isa

continuous map. Based on the Furtenberg family, we use the complexity and recurrence of the
dynamical system to prove that for any ue A1 (X,G), there exists an Borel subset X, of

y( XO) =1 suchthatforany xe X, deN andany neighborhood U of x, the set
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I(ex)=x, MMEEM xe X, Hre & GHHAIIT,
F(gpr(gz)):r(glgz’x) » MEER 9,0,€G, xeX
B(X,G) &1 G-#4, HxeX, MTTHEFcG, H Forbit &7x X KIHLIE:
Fx:={gx:geF}.

WU c X, X x EEREEN
N(x,U)={geG:gxeU}.

BT X (AT RETF AR U, B4 N (U ) RTEF I, s xe X BONESL . Wit Ty i —A4
AR U, N(xU) RS, My eX BN X (o B, X 1T o HIRSHEETRN X 1 o -H

B, P g (X)Fm. HIRIEAE—A Ay e X, 51 y 1 o -HERAELE X R Rasi, WA RS (X,6) K
TR, SRR SO A A

(G, ) R EFERA (X,G) LR B ORI AT RMBE, (X, G) SRR A1 (X, d) Liadidha)
TIRG(FIFR G- RBE). W TALE M xe X, A IFR Gx={gx: g € G} A x 75 G A FIOHLI. ik gxe A ,
WAL xeAFlgeG, RAME X MILBTHEATRN G- R, 2N/ RGIL ., AL %% Ea
B Gx {F X I 2 X0 E 1 BIOMER . AR BAT% RS (X,G) Hh i 4 Fha i .

2.2. Folner %1
G I—MHIRTENFI F={F}" BN G thifi() Folner FF51, n

lim |gF”AF"| =0, VgeG,

n—w
n

Hor ) 2 G LTI . S8, Folner JE AT 41 {F, };Hj% G 1) Folner J7 51 A FT 41,
REZLG 2 A, BLeA7AE Folner 5241[4].
X T4 E I Folner 5251 7 ={F,}" » £ GM—NTHEACGH, ANXIT F L. F&EEHH
d,(A)= Iimsup|Ar|: il Fid, (A)=liminf [ACF|

n—oo
e R s

7E X
MR d, (A)=d,(A), IAIRMIFRXAMMER AR T F IEE.
HUE, X — T4 E X M—1> Folner 751 F={F,}" , $ill Gx /£ E(X) "B KR AT LU
T EORHIA
dr(A)=({geG:gxeE})
d,(A)=({geG:gxeE})
e
dr(A)=({geG:gxeE})
d, - EAALER XL AT R G- R M LA T HE: R -actions [5]. R, -actions [6]F1 C° -semiflow

[71-
X 2.1 XF Folner [F51 F ={F,}", . XHF x 08— NFF4L

DOI: 10.12677/pm.2023.1312385 3732 S H


https://doi.org/10.12677/pm.2023.1312385

FHEM, KA

U, d,(A)=({geG:gxeU})>0, fixeX RIEHMH L F -BENIE: WRWT x HEE—DIF4E0
U, dr(A)=({geG:gxeU})>0, fixeX RIFEHRMET F -#EENIE,

RYE G- RGNE S e # 8], AMEEH, EmEIePaE “rE” M, L ELFr %ENE, H
F1 Folner 741 7 ={F, | /& Shulman’s 25 f[8]:

U Fk‘antC|Fn| XHLEC>0 U ERneN.

SN IR P 2388 J7 5 BEAIE W T 3% — PR R GAE AT A A7 E Shulman’s 25111 Folner FESIHRRT, FEHAk
TEAIE L F -2 LA TR RN IR

EHE2.1 P b F BN IEREH S84 /2 Borel (), I HXE FARRN e A1(X,G) BATW 1 MEE.

E—EMEEFMT, WHIERAERE, b F B RNIERES SRR K.

SERE 2.2 WRAFAE— A58 SR G- AR MEE (X,G), WFTA b F -5 IERIER SIS
R .

SEE 2.3 (G-REH) sigmund JER8) B {F, | 2 G —XUL Folner 551 WERAFAE—Dxe X, W2
MEMi(*) dr =({geG:gxeU})>0, W TR yeX fly MFFERE U, WFTHBA VR (*)f S EAE
X R %E.

SEX 2.4 XT G i) xe X il Folner P81l F ={F,}" , WAX{ER >0,
df({geGZgXGB(C,S)}) 1, 0 X (B 48 C RN X 1 F - 5] ot R EE A C ATFETEARM A T4,
EFFR x 1F - dt, M C R x B/ F -, FERC (x). XEB(Ce)Enm Xt C
JAE & 40

BIEJVERTEN I R0, FESHECHR[L] [6] [9] [10] [11] [12] [13].

3. EH5IER

SEHE 3: % (X,G) B —MhhEh I R G, WHER pe M(X,G) , FFFE—A> u(X,) =111 Borel T4 X, ,
EEAER xe X, deN R x MERIR U, &

N o zo (60X %), Uy xU, xox Uy )

BAIEL F -5,
EM: XMER >0, dk,nmeN, &A, (t,nm) WA M xe X KEA, EREE D x FIJTABE

U, Hdiam(U )<F’ A2

|Fn| > m.
SMERE keN, &
Au(tnm)=UNU A fnm)

=1 m=1ln=m

MTEZE 1 Xy PR IE F -5 % A e, FILE A Borel B4, B9 A, (tn,m) #RA X
HOFF 4.
SIS 4 AR BT, AT P B T 5 M R RO R B e AA(X,G) . BATEEREA A, 6

ﬁ%uWEoﬁ&,@&ﬁTﬁﬁkeN,&kd,Wﬁﬂﬂuﬁ%—¢mmmM<iih4M>oBmd
TFHEDcCX\A . WFEExeX, &

DOI: 10.12677/pm.2023.1312385 3733 S H


https://doi.org/10.12677/pm.2023.1312385

FHEM, GBI

. 1
p(x)= Ilmsup|— > 1 i siip (x),

n—o0 gan

WX TAER xe X, ¢ 2 Borel AT, HO<g(x)<1.
AP e s, [E{F T f—N TS {Fnk }::1 , Ei15

1
Z 1DmG’ir\-~r\G’idD (X) - ,u(X) ’

Fnk ge Fnk

fE L2 -norm|e], L*(X.Z(X),u)> k—>oo. Kk, H4mEESIHE, H

. 1
jo(p(x)dﬂ(X)ZIImSUpIDFZF:leG"DmA-»nG*“‘D(X)d‘u(x)
n— n| gehy

n—o QEFn

. 1
> !E?o<|?n Z 1DOG’im~-mG’idD (X)’1D>

geFy

. 1
=lim sup<|? 2L i s (x),1D>

=,u(D)2 >0

B, WX B, p(x)=0, BLAERNxeB, #8p(x)>0. 4

u :B(x,éj:z{yex :d(x,y)<§},

WDV N o (e x) U coxU ) (LE F -8B T o(x) -

BNEE xe A, TE!
DRSS T — AP o, d keN, u(A,)=1. %

Xo = ﬂ ﬂ Aj,k
d=1k=1

U5 A AN T IE go( X ) =1, AT I3 43 A F) RE AR
I X, 2T

SEEk

[1] Einsiedler, M. and Ward, T. (2010) Ergodic Theory: With a View towards Number Theory. Graduate Texts in Mathe-
matics, Vol. 259, Springer-Verlag, New York. https://doi.org/10.1007/978-0-85729-021-2

[2] Dominik, K., Li, J., Oprocha, P. and Ye, X. (2016) Multi-Recurrenve and van der Waerden System. Science China
(Mathematics), 60, 59-82.

[3] Chen, Z., Huang, Y. and Liu, X. (2020) Recurrence and the Minimal Center of Attraction with Respect to a Falner Se-
quence. Topology and Its Applications, 275, Article 107156. https://doi.org/10.1016/j.topol.2020.107156

[4] Greschonig, G. and Schmidt, K. (2000) Ergodic Decomposition of Quasi-Invariant Probability Measures. Colloquium
Mathematicum, 84, 495-514. https://doi.org/10.4064/cm-84/85-2-495-514

[5] Huang, Y. and Zhou, Z. (2012) Two New Recurrent Levels for C°-Flows. Acta Applicandae Mathematicae, 118,
125-145. https://doi.org/10.1007/s10440-012-9681-7

[6] Dai, X. (2016) On Chaotic Minimal Center of Attraction of a Lagrange Stable Motion for Topological Semi Flows.
Journal of Differential Equations, 260, 4393-4409. https://doi.org/10.1016/j.jde.2015.11.019

[7] del Junco, A. and Rosenblatt, J. (1979) Counterexamples in Ergodic Theory and Number Theory. Mathematische An-
nalen, 245, 185-197. https://doi.org/10.1007/BF01673506

[8] Sigmund, K. (1977) On Minimal Centers of Attraction and Generic Points. Journal fiir die reine und angewandte Ma-

DOI: 10.12677/pm.2023.1312385 3734 Eiile e


https://doi.org/10.12677/pm.2023.1312385
https://doi.org/10.1007/978-0-85729-021-2
https://doi.org/10.1016/j.topol.2020.107156
https://doi.org/10.4064/cm-84/85-2-495-514
https://doi.org/10.1007/s10440-012-9681-7
https://doi.org/10.1016/j.jde.2015.11.019
https://doi.org/10.1007/BF01673506

FHEM, KA

thematik, 295, 72-79. https://doi.org/10.1515/crll.1977.295.72

[91 Hilmy, H.F. (1936) Sur les centres d’attraction minimaux des systemes dynamiques. Compositio Mathematica, 3,
227-238.

[10] Lindenstrauss, E. (2001) Pointwise Theorems for Amenable Groups. Inventiones Mathematicae, 146, 259-295.
https://doi.org/10.1007/s002220100162

[11] Hindman, N. and Strauss, D. (2006) Density in Arbitrary Semigroups. Semigroup Forum, 73, 273-300.
https://doi.org/10.1007/s00233-006-0622-5

[12] Tian, X. (2016) Different Asymptotic Behaviour versus Same Dynamical Complexity: Recurrence and Regularity.
Advances in Mathematics, 288, 464-526. https://doi.org/10.1016/j.aim.2015.11.006

[13] Chen, Z. and Dai, X. (2017) Chaotic Dynamics of Minimal Center of Attraction of Discrete Amenable Group Actions.
Journal of Mathematical Analysis and Applications, 456, 1397-1414. https://doi.org/10.1016/j.jmaa.2017.07.053

DOI: 10.12677/pm.2023.1312385 3735 S H


https://doi.org/10.12677/pm.2023.1312385
https://doi.org/10.1515/crll.1977.295.72
https://doi.org/10.1007/s002220100162
https://doi.org/10.1007/s00233-006-0622-5
https://doi.org/10.1016/j.aim.2015.11.006
https://doi.org/10.1016/j.jmaa.2017.07.053

	动力系统中n重回复时间集的性质研究
	摘  要
	关键词
	The Study of n Recurrent Set in Dynamical System
	Abstract
	Keywords
	1. 引言
	2. 定义与符号
	2.1. G-系统
	2.2. Fϕlner序列

	3. 定理与证明
	参考文献

