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' Po’si‘tively €xpansive Maps on graphs

'ﬁiﬁ‘x SR N -% (Kazuhiro Kawamara)

compoct metric space X £ ® onto }map F: XX o positively expansive

THPE ., MEMET c>0 (expansive constant, ¢ o S)nBE 3

383 5 3; YsNeX o WL Thzo v & > T, dd, Fig)>c .
Posih\fely expansive map 13 11 MHISE e T 3E % 5 mp = 2T
B (LA IBAP M HEEA L o positively expansive open map I D 11
Zm\ﬁﬂﬁﬁiﬂg5%2u3,LML&ﬁﬁPmﬁﬁ?‘
TuEMro. HFLE open T & U positively expansive map 1< 5
bTII, FFIYVFILCuamsN T 0L >STEB, z R
~ R & compact & @ . B35 gaph £ o positively expansive map =
WTBE R BRI BA I3, Ko k@o2akAHT
H .

T 0.1 ompact metnc space X £ oy meticd & & 3. f: X=X
v d <P S 3local expansion T BB L @ K o BT M1 edro0
KBE I3 cech 3. 1fEoaxyeX wth dex,y<é T H L,

dfoo, feg)) 2 Adex .
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T ¥02 ([R1). XX W
F o¢ positively expansive ¢ Fir X £ o & 3MEEH LT

local expansion

HLFGa compact connected graph ¢ ¥ 3.

1. Rsitively expansive map 0B £ 3 3 graph
3 vYRN < LA graph o k Iz POS’ativel)' expansive map  bY BET
30k 50T B2 3. T Charatoik- S, Miklos 2. gk o B 8 &
metric Convex metric ¢ 0F @ W 3) = B 3 3 ol expansion ¥ B & I 3
RoXB+AEZMFEFSIR(IM) . o MHERET L,
RS0 SLRAMFTE o 3 & postely expansve map ¥ BE T 3
AoV B+ ESMes 3 toxhnd, BB |
R¥E1.] 3"‘?"’6 > n TR IIEE.
() G E o positively expansive map W B E 3 3,
@ FEHrRTceGoBHETZ.
@) od G = lamx'[ordPGl peG | .
b Gicoft Bo component ' 1T 3T L . K B circlo
g,

AL .  odeGracth 54 30T arcay (R 1),
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) G k2 Pos:tivaly expansive open map wBghR &G ?.51 ol
B85 = bo3d . |
ovd%G'-’l, ard G =2 .

ord, G =4

2. Positively expansive map o 7
B = graph £ @ positively expansive map & Topological conjugacy = & >
TR IBdceEBLZ, T
ZB&21  £3:XX o topologically onjugate 23 3 & 13,
homeomarghism h: XX W BE LT, hf=deh T HE T & 23

Feano continuum (= locally connected compact commected metric space) £ @
positively e);par\sive open map 1= > 0 T @ FXRILH] 1= &Y B o B
Bswnzw 3, 53 Semi-locally 1-connected Feano continuum £ o
Positivel)« expansive cpen map 13 infra-nil- endomorphism & prologiCally @njugate
tH 3. o FRBoBHRA (A eR) 3z a0y,
KoeBEU 3. goh G o endpint 0 £F EE@® T Rb I ¢ &
73,
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RB22 {3:6-Gi positively exPah's-.vé mp & L . fO=x,
d40-4% ¢33, X aP1E, |

) homeomorphism h: (G %) ® G %) o B £ L T, hog=Foh.

@ homeomorphism h: (G %) »(G %) st BE L T, hed=foh rel 19JUER).

E) W graph £ o positively expansive map.d B 1= fixed pont & F§ >
LTS T 0 (RI) . L o L evenbualy pertodic pomt & # 1= B > =
LI3BEHcbo 3,

@ RBE22(2) o ‘re YIJVEG) o FH e T H 0 Bl

=1 ngpk-\: .;1’Fé: Ew I 3,

end pont E FF E & 0 graph = >0 T @t ¢ FL<,

TR23 Gz end pont £ H = & o graph & L. F.S?G"'?Gla
positively expamsive &, fow=x, )% Lt 33. EARaRo
hamomarphism ol To (G, ) > Ta(@ %) 0. faodl=clodn & & & € & . map
h: @ %) 2@ w) v, hg=d 58> foh=heJzd®r 3 &5, —
BH-BEET 3,

R 24, G§+.9°G>G 2230t & T 3L F . Xiza@1{E.
> homeomorphism h: G %) PG %) v B 5 T foh=he .

@ TSomorPh?sn. ad:Ta( ,Y) = R(GX) v & 5 T | ‘F¢°0(°0(° 3«
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33, mpooperess 2R B L Tz o uRasU< >0 BR
bk & 308 € U 53 graph 9§ B M. F = universal cover ¥ non -
Ccmpoct tee T HZIBER, TWHIH 9B e B, BE
o REEZRT et R &3,

R#|25. G063 goph @ £ o positively expansive map & I 3.

GG E G o umersal cover, F:G2G & £ o lift ¢ 33,

-~
S

ablF. KXad 5’3‘~G'\rr.tmm91‘nchf§ﬁ?§.

oGP s dmp|éte.

@ 4£7a covering tramsformation 13 P-rsometry .
® MinwBEL, £E o %Feq o L. PFOIP) 2

ZXPX. Y.

. 3. S‘P'ecml POTP & Markoy Pu‘hition.
2% 3. £f: X=X oxRao £ E & Kk IB . sSpead POTP &

?*D & ) °
}): a & > Lxy -“mife P¢r£€t?0¥| 9 0{ X M’E 'ﬁ 3 5.
RO T LTI MoBELT #% o 8 )iz

T dfFa), 2n)<8 0 D Tk Fod T D o & 3 < DO o member I

23wz (Yz¢)



91

EREIEa =8 LT, xX & dffow, 1) <e (Vizo) E o

EF3&5cR3¢&nwzI 3.

Hr <1Xtee W3 I fi3 POTPEFHO>Lud, BRB b
POTP = .’sFec;;.‘l POTP z& 3oy, BRI LK a. psudo-Arosw
notx ¥ 0 & 3 BWMEESL 20 3, xa kDb 3,

ﬁﬁ 32 (well known ). Posi‘hve\)' eXPMslvé map £ Xﬁx =D uwT,

‘Fb\‘op_en «—— {3 PoTPEH >,

Srecral poTP & H > by PTPE B R Y o Map o class ¢ L T, A3

T IS 13 pseudo - Anosov Meovhwrpkrsm achs Wiz S SUTL ¥Un,
E. F%(IM1) B8 & 3 greph o & o positively expansive map & € &
inverse It ¢ spectal POTP & H > =& 2R LE. = = z.

T k33 FX=>X e L, ¥ Ebonc\’ms map & 3 3 X o inverse limit
2 X=lm ) L&D I, = ot homeomrphism F: X X o,

02,3, ) = (fow, %, 2,2, - )

TR & 2 -

B ERo 7457« F7 E-HL I3z 25, 7T, Ro R
TR E.

g ] 34. grapk roa Posﬂ:ivey exfxmswe’ map Ev ¥a Inverse\
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mit 2 sFecrcl PO,T;E‘ EHo.

B3NSR FLONREE. EU ERENSE R o qubient ¢
LZRO 3 Ro EAHETFHRE LT Nk partitim v & 3
 ORHE3IS, BXOX mp L Xoosdset 0 BB R
"R Rt R ERE T 3. R & Muky pobidion &0 3.

W  X= iU:l?c , B R nairogularly.:xlqsed.

@  intRiant R; =2 O

® ‘AR, 'F(Rt)lanrmembermﬁﬂ ¢ LT RO 2T UB,

@ B o Rnze®R® cw L. NOFRy) = BR - &

i=20

BEUMaTIT, 7 E-Mie. SELDD ¢ BrAbT

3T & &Y. RERL E.

RE 36. groph £ o ‘P‘.OSihve‘y expansive Map B U° € & inverse
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