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WE AT IRINEE N RE S R G- WM, G- IRAMER G - BERE SRS
v . R F SRR LS 5 43 S 2 RN T v, SRAB I R &5 IR (1) SRARIL fx g 2 G - fR/e 2 HA Y
f R G- N, g 2 Ga - /MBS, (2) eFIMLS fxg & G- IREMST L EMNY f 2 G- BRE
Wi, g & G - IBEME; (3) CRe(f x g) = CRa, (f) X CRa,(g). MIHET™ T FeAR s a] Rl /M
VR A PRV [T P 45 R

KHEIE: G- ME G- BAME; G- BERIAA; R G - 20

MR(2010) ERHAS: 37B99 FE S ES: 0189.11
XEKFRIRES: A XEHS: 0255-7797(2019)03-0399-06
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WINPT A 1 R I8l )1 R EE S, KA ORIERFT M RV PUETE

F 73 (] o R VR AT PR P S A, IR VR 2 S AT T AT, 193] TR 2 A B U R
(WLSCHER [1-7]). flan, SCHR (1) GEBH 178 S8 800RE 5 2 [R) A A /NP A PR TR 6 mT DA s — Boik
ST IR HE; SCik [2] 40 7 B B8 RGN A TS 254 STHR [3] 25 T s 2 40
VA BN 25, STk [4) UE B T AR ISR SR B /I B S RN VR A Bt S A S S AN T 43 S B
ANBR S AIVR A . SCHR [1-4] 2 EREEOMAE Z /BRI FR 2 18] A ST AN PR RN A TR
&, WAl R RS B RS ) RGP AR NMER R INE A, HE SR S8 1 R G ER
B, TE— AR T (0 0 0 25 18] R IR 3l 7 25 W T 320 52 38 2 3 10 O B STk [8] 7R
Amenable #EMH AL T H/ANEFIANE S BN A STk [9] fEFR M T UER 7 #4h
VRS AT DA s — B ST DR A FRATFIE BN Z — € & Amenable FEFIRAME, S ZA
— 38 B, I SCHR [8-11) AT e B R LE B 8Bl )1 R S ) iz, 45 s B SE A A
k. 54 SCHR [8-11) MBS, EF LR INIFE R T R 2 ) R AT AL, B e
T RIS AR A A PO, HLURUE R T (1) SRARBYT fx g 2 G - B/ HAUCYE f
& Gy - /NBUE, g /& Go - /MBS (2) RFABLN fxg /2 G- IREBUST M HAUCYZ f 2
Gy - IREWYS, g /& Gy - IREWES. FAMERIA SRS 1 R+ 0 BRI S, TFEK

Yk HEA: 2018-12-03 FE B HA: 2019-01-14

ESWE: EHXHRFHEES T (11461002); W1F H AR5 G R B) (2018]J2074); |76 H 2K} 24
4% (2016 GXNSFAA380317); |7 7h i it (R BUM AL BLfili e 7742 AT H (2019KY0681); 5 MI 2 Fe ks
RMITI H % B (2017C001).

{EE &I/ 3L (1985-), 55, TTRESE L, YRIM, 2071 Wb ah ) R 4.

BIEE: kEE




400 A4 =2 7 & Vol. 39

WS T A3 B SRR FE R 1214 ok [12] WM T B EUE A A, AU B DR
e, W CR(f) = AP(f); SCHA [13] UEBH 7 ERSUE A A, W f B ROV IR ER I,
W CR(f) = P(f); SCHR [14] 7540 ANEEVE B R (080 AR PR 2 18] e oRFF 7 7 B ] U5 A, 6 H RS A7 Pk
(% [ U R R 5 T 1 WS 7 LR 51 5B BT B 0 R SR 2 0] 2B 3 TE AR FMEEAE F T (1 3 A
2 (AT T [ AT PR NG, IEB T CRo(f x g) = CRg, (f) x CRea,(g). X645 1K
AT FRANEEAE T T AR A A b bR NS L A W A [ )9 A S B, B HE S SR )
J FH R T B AR B R R A,

2 EAHFERIES

EN 21090 P X REEAE, G RN B o G x X — X e

(1) MMERW 2 € X, B ple,x) =z, Ho e N G BRALIT;

(2) MAEER € X UL g1,92 € G, F (g1, 0(92,2)) = @(g192, ), WK (X,Gp) &L
G- T, WX 2EE G- W R T BEE, B o(gr) f5H gz,

T HRERE G - F RS,

EX 2.2 W (X,dy) 2fEE G - FH, (Y,d) 2EE Gy - T, R TH X xY |k
FE S d((z1,y1), (T2,Y2)) = max{dy (z1,22),da(y1,y2)}, WFR d AT X x YV ERER.

WX — XS gV — YV IES, ZX(f x9)(2,y) = (f(2),9(y)), WA f x g 2
5 g BFRFAML.

WG =Gy x Gy, 55 G REIRINEE, (X xY,d,G) RER G- =N, I (X xY,d,G)
2 (X, dy,Gy) (Y, dy, Go) MFRFER G - 75 H.

EX 2.3 % (X, d) RERG-ZTN, [ X — X &8, re X, & f G-
B, WER Ve > 0, 3fF AER T (G, e) B {z: )y, HF 2o =2, = 2. f I G- HEFHSEE
H CRa(f) FoR.

EN 240 % (X, d) ZERG- =0, f: X — X %8, K f 2 G- IREMS, Wi
X ERAETITEU MV, FEEES m, FEpe G, Mn>m B, A pfr(U)NV #0.

EX 2.5 % (X,d) REEG-=0, f: X — X ES, v c X, Borbg(a, f) N f1E
HTI G- $uE, inRid orbg(z, f) = {pf"(z) : p € G,n > 0}.

EX 2.6 % (X,d) Z2EEG- =M, f: X — X &L K f 2 G- /N, gt
EEK € X, B orbg(z, f) = X.

3 TETFHE
EE 3.1 ¥ (X,d) BRERG - 20, (YV,d) £2EFER G- 20, f: X — X &4,
g:Y — Y L W fxg st G- AN HACYE f 2 G- RN, g 2 Go - TR/DBR
9.
W = R fxg /& G- /B, Ve e X, Vye Y, Blz=(2,y), M 2€ X xY. H
fxg R G- BN
orbg(z, f xg) =X xY.

WU ZX ERMERIEEIE, V 2Y EMEEIEEITSE, WU XV £ X xY EIEEIF
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£, i
orbg(z, f x g) N (U x V) #£ 0.
X
orbg(z, f x g)N(U x V) = (orbg, (z, f) x orbg,(y,9)) N (U x V)
= (OrbG1<$7f) ﬂU) X (Orbcz(y)g) ﬂV)
[iXd
orbg, (z, f)NU # 0, orbg,(y,g9) NV # 0.
i

orbg, (z, f) = X, orbg,(y,9) =Y.
B f 0 Gy - RN, g 2 G - BRI
< BB f A2 Gy - RN, g & Gy - BN, WU x V! & X x Y ERESARS
FHE, MU £ X EWMEEEIFE, V Z2Y EMAETSIFE, V2 = (2/,y) e X xY, W2’ € X,
yeY, M f & G- BNEH g & Gy - B/NBRES RN

orbg, (', f)NU" # 0, orbg,(y',9) NV’ # 0.

X
orbg (2, f x g) N (U x V') = (orbg, (2, f) X orbg, (v, 9)) N (U x V')
= (OrbGl (.’E/, f) N U/) X (OrbGQ (y/7g) N V/)
[i1¢
orbg (2, f x g) N (U x V') # 0.
)

orbg(2/, f x g) = X x Y.

Rt f x g & G - H/NmLg,

I 3.2 % (X,d) Z2EEG - =0, (YV,d) ZEER G- 20, f: X — X &4
g:Y — Y &S N fxg & G- BEM Y ELCYE f 2 Gy - IREB, g & Gy - IRA W
4.

W = % fxg & G- RAEWYS. vX EREEIESIFE U, vy, VY ErfEsdEs
THEE U, 1 Vo, BRI UL x Us, Vi x Vo J& X x Y EHIAEZRIFEE. 1 fxg & G - RS WS 50,
N, € Ny, 3(p1,p2) €G, Hn> N, b,

p(f x 9)"(Ur x Uz) N (Vi x Vo) # 0.

p(f xg)"(Ur xUz) N (Vi x V2) = (p1f"(Ur) x p2g"(Uz)) N (V1 x V2)
= (pf"(Ur) N V1) x (p2g™ (Uz) N V3).
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Il
pif"(U) N VL # 0, peg™(Us) NVa # 0.
W f 2 Gy - RGBS, g /& Go - IRA WU
< B f &Gy - IREWE, g /& Gy - IBAMS. VX x Y ERERIET L Ul x Uy 1
Vi< Vi, BRIU; V] 2 X ERAEs I, U f vy 2 Y ERdes 4. i f 2 G- RE
E%ETJ%D, N, € N+’ dt, € Gl, i—/l n > Ny Eﬂ‘, ﬁ

tf"(U) NV # 0.

Mg 2 Gy - IRAMY A, 3Ns € Ny, 3ty € G, Hn > N3 B, H
tag" (Us) NV # 0.

B Ny = max{Ny, N3}, t = (t1,t5) € G, 24n > N, i}, &

tf xg)"(Up xU) N (V] x V3) = (tf"(U) x t2g™(Uz)) N (VY x V)
= (" (U) N V) x (29" (U3) N V3).

[i44
t(f x )" (U x Uy) N (V] x V3) # 0.

F fxg /& G- TRE M.

EI 3.3 W (X,d) RER G - ZFH, (Y,d) ZERE G- M, f: X — X EZ,
g:Y — Y #EH W CRa(f x g) = CRe, (f) X CRg,(g).

WE = SGiE CRg(f x g) € CRg, (f) X CRg,(g). W z = (z,y) € CRg(f x g), Ve > 0,
WAEAE [ x g ERITRI (Gre) B {2}, HH 2 = (21,9:),20 = 20 = 2. WOAER)
0<i<n, 3Ip; = (p},p?) € G fi

d(pi(f x g)(2i), zi41) < €.
55)iid
dl@%f(fi)’xwl) <g, d2(p?9(yi)7yi+l) <e.

Nro=xp=2,% =y =y, Mz € CRg, (f) y€CRg,(g9), 2z € CRg,(f) x CRg,(g).

< TiE CRg,(f) x CRg,(9) € CRg(f x g). W 2 = (x,y) € CRg,(f) x CRa,(9),
Wz € CRg,(f), y € CRg,(g). Vn > 0, WMAFTE f AEFH T (Gi,n) 8 {x:}r,, H
o = Ty = T, H1E g fERH T (Gz,n) B {yz f:oy Hrp Yo =Y =Y. B

Tm4+1 = L1y Tm42 = L2, Tm43 = L3y - -y L2m—1 — Tm—1,L2m = Tm;

Tom41 = L1, L2m+2 = L2, L2m43 = L3y - -+, L3m—-1 = Tm—1,L3m = Lm;

T3m+1 = L1, L3m+2 = L2, L3m+3 = L35 - -+, Tam—1 = Tm—1,Lam = Tm;
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T(k—1)m+1 = L1, L(k—1)m+2 — L2, L(k—1)m+3 = L3, -+ - s Lhm—1 = Lm—15 Lkm = Lm-

Y41 = Y1, Yk+2 = Y2, Ye+3 = Y3y - - - Y2k—1 = Yk—1, Y2k = Yk

Yok+1 = Y1, Y2k4+2 = Y2, Y2k +3 = Y3, -+ -y Y3k—1 = Yk—1, Y3k = Yk;
Y3k+1 = Y1, Y3k+2 = Y2, Y3k+3 = Y35 - - - s Ydk—1 = Yk—1, Y4k = Yk;
Ym—1)k+1 = Y1, Y(m—-1)k+2 = Y2, Y(m—1)k+3 = Y3, - - -, Ymk—1 = Yk—1, Ymk = Yk-

A BRI R, {o, bk 2 F ER R (Ga,n) 88, {7 2 g TER T (Gayn) B, 7 H.
Lo = Tk = Ts Yo = T = Y. BOMEREM 0 < i < mk, It} € Gy, 3?2 € Gy #

di(t f (i), wig1) <m, da(t79(yi), yiv1) < 1.

HY Zi = (xi,yi), t; = (tll,t?) € @G, A

dt:(f % 9)(2), zig1) = max{dy (] f(2:), Tit1), d2 (7 9(y:), yis1)} < -

N 2o = zmr = 2, Wl 2 € CRg(f X g).

4 R%

AL SCHR (8] AISCHR [11] BF 7B BR R A, FEHR AN TSR A4 T G -

PN G - IREBES AN G - BE R R, B HISRAR WL AP 5T, BF T 1 SRARWUN fx g
SOW [N g FERLEEN AR BT IR OR R, SR TR IAs R, HE G 1 REREON
Z VR RN R A SNBSS TR W AN BE [0l s 45 2R, AR A Jm SEBn g H o
SOt T BB AR IR AR A S,

O X N o s W N

©C w9 o o s w1
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G-MINIMALITY, G-MIXING AND G-CHAIN RECURRENT POINT

OF THE PRODUCT G-SPACE

JI Zhan-jiang!? | ZHANG Geng-rong?

(Z.School of Data Science and Software Engineering, Wuzhou University, Wuzhou 543002, China)

(2. Guangzi Colleges and Universities Key Laboratory of Image Processing and Intelligent
Information System, Wuzhou University, Wuzhou 543002, C’hina)
(3.Mathematics and Computational Science, Hunnan First Normal University,

Changsha 410205, China)

Abstract: In this paper, the dynamical problem of G-minimality property, G-mixing

property and G-chain recurrent point are investigated in the product space under the action of

topological group. By using the method between product mapping and sub mapping, the following

results are obtained. (1) The product map fxg is a G-minimality map if and only if the map f

is a Gi-minimality map and the map g is a G2-minimality map; (2) The product map fxg is a

G-mixing map if and only if the map f is a Gi-mixing map and the map g is a G2-mixing map; (3)

CRea(f x g) = CRg, (f) X CRg,(g), which generalize the results of minimality property, mixing

property and chain recurrent point in the product space.

Keywords: G-minimality; G-mixing; G-chain recurrent point; product G-space
2010 MR Subject Classification: 37B99



