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Complexity of 4 Continuous Self-Happing

WERFRER KH ZF(Takashi KINURA)

Bowen 2 &k > TEFE XN~ entropy %. General Topology BJICH X A A,
ZOEHDTEARIOEDS FL AR WEIANS 5. ZONHTIE. Bowen 0
entropy DEEZBREE DN S HETEIEL % uniform entropy 2EE L. T
RIZOWTEET 5, % #. topological entropy ‘bﬁ%b:ﬂbz’)h'{%\

dimension theory AR LFHFLERT 3,

1. Introduction.

General Topology TlX. homeomorphic # spaces IR U DE A% L.
homeomorphic % spaces iz d D E (topological property or
topological invariant) 2R T 5 OF EDOHBD 1 DTH B, EE I
rR” & R"™ » homeomorphic K2 32D DOLE+S%EM/E. n=mn TH 3. I
EREZEDETIHA. TITHAZLIEWONTHEIN. DETHDZ LI
rR" @ dimension 1 n T#bH R" o dimension I m °T. dimension 1%
topological invariant TH M6, n=m THhB, 1 EWw2EEkIIFET,. 2
Z T mappings N LTHERBRBRILEFZATHL Do

space X FE @ continuous self-mapping f:X—=X & space Y F+F O

continuous self-mapping g:Y—=>Y 2L T. X »5 Y A® honeo-
morphism kK:X—=>Y T kf=gk 223300 EETZLE. £ & g 1
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topologically conjugate 9 % & W5, homeomorphic % spaces ZFEUCdDE &
ZLUZESIc. topologically conjugate 93 2 o self-mappings IE U D
LABRTZEILT B,

Y = {0, 1, 2, ..., 01} &L Yf Y ORN5%5ANERSLHE

RRUIEEZANEZHET S, 0 % o (v ) = (y.l+&) TEEINE
shift mapping &9 %, TD& & n H2pEDOE X, Yn 1% topological
21X Cantor set & homeomorphic 2% %, T ZT. %IEE spaces L TH
AEFOLEUCEBOMET c. & . ¥ A% e %, topologically conjugate
TE5M? 1 2FEZTHLD, spaces IZH L Tk, dimension 2F 2 5 Z & C.
SECHRUELS K. TOMBIRMLUTE entropy £% %%, 0 O
entropy & log n Z®T. topologically conjugate 3 % self-mappings @
entropies I —H I B2 icERETHIE. c. & o A% topologically

conjugate ¥ A53DWE. n=m DL XICRBIZHbH 3,

ZZTWwW9S entropy &3 continuous self-mapping £ OHE¥EX L2 RITET.
h(f) 2B»h. 0O UEDEREDILIE. oo DfEE L 3., ZTD/Nhiw Tl
dimension theory WIZEBH AL Z0WOT, EFRRXROLSEHDOHE (KT, Theorenm
ELIH, Zh6id dimension theory DB EEHERIC. BEMHFICHEDIUDDBOD
TRZW) 2WTHZ 3,

E®icWibo =& 5lz. topologically conjugate 9 3% self-mapping {TE U
HDEABRLEDOT. ROHEEHREIZ. DT HOIXRNEXDLDTH 3,
(1) Topological Conjugacy Theoream.

topologically conjugate 935 2 >® continuous self-mappings f. g I
# U



h(f) = h(g)

MEE Y 3L D,

entropy (%. self-mapping OB X 4K TB/TH 5,6, dimension theory
® subset theorem & [ KElZ. submapping W% & D@D entropy XD self-
mapping @ entropy OET LA OMEIZIO6NEXREELEZHN S, entropy i
self-mapping ICH L TLPEEEIRTWVWEREWDT, invariant subset IZHER &
N 7 self-mapping % self-submapping EHE X Z5DM. HIBEHARTH %,

(2) Submapping Theoren.

space X @ continuous self-mapping £ & f -invariant subset Y of
X jzx L.

h'(fl Y) < h(f)
MEL D 3L D,
submapping theorem # £ 2 2D L AKIC. KD sum theorem HEHRICEZ 5

y (O

(3) Sum Theorenm.

space X FE® continucus self-mapping £ & X = Y U Z &%k 3
f -invariant subsets Y., Z of X 23 L.

| Y )}

h(f) = max{h(f ), h(f’ 7

PR D 3L D,
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dimension theory Tw 9 product theorem }&. product @ dimension % h
EFhO dimension DMTEPLGWIZHEN S, 2 nWHHOEN, HENICER. —
BLTERLWHDTH B, ZZTld. entropy & product theorem &, RO
e 5. | |

(4) Product Theoream.

continuous self-mappings f: X=X, g: Y=Y lzxL.

h(fxg) h(f)+h(g)
h(fxg) £ h(£f)+h(g)
h(fxg) 2 h(f)+h(g)

DWFRPP. —REIITKD I D,

250 spaces £5 X EHBE. LOWFAN I ONBEINIDIZLRTSH 3
M., T—HBICKDID). WS D, H 3 class of spaces & 5 % |
entropy 2 LT, EOBBROWITRADP 1 OBEED., £0 class BT STE
D220 spaces [2x L T. %D entropy A, i&)Bhchﬁf?ﬁ%?ﬁfz‘é’b%@:
EEWI, |

compactification theorem | dimension theory OB & L ABIZEZ L Z &N
T % %,
(5) Compactification Theorem.

space X Lt & continuous self-mapping £ {Zxf L. compactification a X
of X & extension f:aX—-a X of £ T.



h(£) = h(f)

ERBZPDOVFEET b0

2. Definitions and rélationShips‘.

ZORMTIE. Bowen OEFZEAMBEL ~ uniform entropy 2 EFE L. Adler,
Konheim and McAndrew {2k % topological entropy KU Bowen 2k 3
entropy & DBFRIZONWTHNS,

topological ehtropy X measure-}t.heoretic entropy O modification & U T.
Adler, Konheim and McAndrew iZ & - T. compact space X k¢ continuous
self-mapping £ lext L. 1965FECRWICEHES N E, ZONMRTR. 2D
topological entropy 7&» .h-AKM(—f.) tELZLIZT Bo

197148 12 1%, Bowen |2 & » T metric space (X, d) kLo uniformly
continuous self-mapping £ i L. ¥ ® entropy WEHEIN7E ZDMBT
. Z @ entropy % ’hB,d(f) LELZLRRT B, 22T d i X kO
metric T 3.

Z @ Bowen {2k % entropy [ZHLT. RAPFALALTW S,

d, 4’ 7& metrizable space X k@ metrics &9 3%, (X, d) »56
(X, d’) A~ identity mapping »% uniform isomorphism &% 3¢ %, d ¢
d’ iz uniformly equivalent TH 3¢ WS, DL %, X Lo self-napping
£f e, £ A uniformly continuous with respect to d TH3BZ & &,
f » uniformly continuous with respect to d’ THB3ZLIEIHM@ETH 3,
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d & d’ A uniformly equivalent TH 3 & %. X Ltk ® uniformly conti-
nuous self-mapping £ 12X L 2 D@ entropies hB d(f), h (£) ESE

BN, Z2D2-H0 entropies DFEITHEL W,

B,d’

¥ /2. nmetrizable space X & X LE® metrics d, d’ & X LE® conti-
nuous self-mapping £ T . f X uniformly continuous with respect to d
and d’ T. hB,d(f) & hB,d’(f) DEPRLIIDOEELZILHTE S,
& o T, Bowen OFEFEL 7~ entropy it uniform entropy EBEHEREDHDOTH -
T. topological entropy T2 W,

compact metric space k@ metric X3 X T unifornly equivalent T
continuous self-mapping {% uniformly continuous % ® T. Adler, Konheim
and McAndrew OEBRTD Bowen OFEW®RTD entropy Z—BIKERT B &N T
2, 2LTC. Z®22D®0 entropies {T—87 5, |

¥Rz, Bowen DFEFEAMBEL 7 uniform entropy %2 EFET 5, Bowen I
metric space k¢ uniformly continuous self-mapping 2% L T entropy % &
ELEM ETHELSIC Bowen OEHEICK S entropy i& uniform structure
KEHOTHREZINRZDHBORDT., ZOEHTIE. uniform space £ @ uniformly
continuous self-mapping {2xf U T. uniform entropy #E# ¥ %, uniform
space k@ uniformly continuous self-mapping & LTELELZAEH Bowen &
EEDOAEBREIPE-END TS (FERZXICODWTIE. Remark 2.3 TiER3),

Bowen OEEAZDE FHHKET A2 & T, uniforn space E® uniformly
continuous self-mapping {2 L T. Z® entropy FET B ENTEIDE
B, COMNEOERMIIHBDEBEWEKSIZ. 20 % £ TIE General Topology Bz
53ELWABVETBHNBEDT. PLBELESDOEMTIEET S (5 %<
WHAZWEHRZFIEXROBTHENS) .

BUF. (X, ©) % uniform space, £ % X Lk uniformly continuous -
self-mapping &9 %, fHL. & & uniformity T collection of open covers
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TEEZIREDBOLT B,

X, y€X, #ed L. yeSt(x, ) Ok X,
d(x, y) < % |
LEBE EOTHRNWEE
d(x, y) > U

LELZEIZT B

24, Ved oL,
UNY = {UuUnvV : U, VeET}
e B,
BT, LiIFo<<olE. Y #% totally bounded uniform subspace of X.
Ued,. n > 0 &9 35,

N(Y, ) =ain{ || : ¥ C 4, Y C uz}

c(f, Y, %, n) = NCY, untf YuIn- - -ne 0 Degyyy

Bl

X @ subset E lzxt L.

(r) E W (£, Y, %, n)-spanning THhd&E. FED y<€Y il
d(fMx), £%y)) < % foreach i; 0 S i £ n-1, %3 XCE #
BHETHEEH WS,

(s)) E » (£, Y, %. n)-separated '(*25252:53:\ E # Y @ subset ’C
E 0BZ52290% x, v kL. d(f(x), £(y)) > % for
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some i; 0 £ 1 £ n-1 &23BLE%WH,

r(f, Y, %, n)
S(f, Y, us n)

win{ | E| : E is (£,.Y, %, n)-spanning}
max{ | E| : E is (£, Y, %, n)-separated}

& EB<,

PIF 0o = c or r or s &95%, Y H» totally bounded THBZ & & D.
c(f, Y, U, n) » finite THAZ ¢,k BRIRITIZILHITEXSE, T2 T.

c(f, Y, %) = limsup ((1/n)X1log c(f, Y, %, n))

n— co

hG(f, Y) = supfa(f, Y, %U) : 4 €D}
h.o_(f) = sup{hd(f, Y) : Y is a totally bounded subset of X}

EBL,

2.1. Theorem. L TEELE hc(f)‘ hr(f)‘ hs(f) WBINRTEL W,

Theorem 2.1 i, Bowen AU KM THEMT 5 LT X 5,

2.2. Definition. L+TEFEL & hd(f) % h(f) &% uniform
entropy of £ & W95, Hilc. uniformity ® ZBELEWE X1 h(f, &)
tEBLZEIZT B,

2.3 . Remark. Adler, Konheim and McAndrew D EFE L 7= topological
entropy X ED h (£) EARREMIELT AT 7 TH b, Bowen DEHL %
entropy 7 4 F 7 & hf(f) & hs(f) LEUCTHAN. Y ox#HfELT
totally bounded @ f{H D Iz compact 2{F > T 3,

Bowen MEET Y @ compact #£ld. o (f, Y, &, n) A finite TH 53
CEEFREOTWwAEY. EEDO Ue€d 2L, o(f, Y, %, n) H
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finite THBH2HORLE+FRMHFE. Y » totally bounded TH B & THN.
¥ 7. compact 1% topological ZHITHN., L dH & uniforn 2dHDEFE

ELTWADOEMDH, uniforn BB TH S totally bounded A2 fE > =2 HHH
RELEZRON B0

Wiz, ECEFELZ uniform entropy & Adeler, Konheim and McAndrew 5
8 L 7= topological entropy K ¢F. Bowen M5EFEL 7~ entropy L OMBRAEAT
HE Do

compact space X k@ uniformity iT—EI2H®E L. continuous self-
mapping f & uniformly continuous DT, 2 2® entropes hAKM(f)‘
h(f) HEEXINEZHN. ZhBIZOoWVWTIHE. RHBPERD LD,

2.4 . Theorem. compact space X k& continuous self-mapping £ 2% L.

hAKM(f) = h(f)
DD LD,

Theorem 2.4 Liﬁ%?ﬁ_fof:ff%b: b» b, Theorem 2.4 £ D uniform entropy
12 Adler, Konheim and McAndrew D3 L 7= topological entropy @ — #&1{kic
& D T w 50

Bowen MEFH L 7~ entropy L OHRIZIEKRO L DIR B,

2.5 . Theorem. metric space (X, d) kE® uniformly continuous self-

mapping f oxf L.

(a) hB,d(f) £ h(f, <I>d)
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() (X, d) # complete ® & &.
hy(8) = h(E, @y

MDD, L. ©., 1 d »5H induce XH B uniformity &9 3.

d

Theorem 2.5(a) . compact & totally vbounded ThAILEDEEBICD
7B Theorem 2.5(b) & X #% complete M & & ‘totally bounded set ®
closure A% compact TH B & kD 2EHBIZb» B, Bowen I& entropy 2 EHE
LE®XOHT, "An essential part of this paper is the computation of
hd(T)Af(.)r hertain maps on nuncombact spaces.” EEHEWTW3H, Bowen DEF
B U Z#lix. complete metric space E®self-napping % O T. Bowen ®FH &k
H1Z. Theorem 2.5(b) & D, uniform entropy IZx L T HEKD LD,

uniform entropy & Bowen D EFE L 7 entropy &, ERICELZ>TwWw3,

2.6 . Example. totally bounded metric space (X, d) & X ko

uniformly continuous self—m-apping f T
hB,_d("f) < h(f, <I>d)

ERBLDONVEET 5.

3. Uniform entropy.

ZOETIE. uniform entropy @Eiﬂ?ﬁ%c:oh'{%ﬁ&éo

-10~-
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% 1 HiTlk. topologically conjugate ¢ % self-mappings 2EALC D& A%
LENW, B2 TEZL A uniforn entoropy 1 uniform 23O DT. RICE
#9 % uniformly conjugate LWOBMBTAMT 30OP LWL BDbR 3,

3.1. Definition. uniform space X ._[:0) unibformly c»ontrinuous self-
mapping £ :X—->X & uniform space Y LE® uniformly continuous self-
mapping g: Y=Y L T. X 7J"6 Y A® uniform isomorphism k:X—=>Y
T kf=gk 23300 FETHLE £ ¢ g & unifornly conjugate
T35&0nwS., k OFM% unifornly continuous onto mapping Al Ao A < -

f & g I uniformly semi-conjugate 9 3 & W 3,

Uniform Cojugacy Theorem {CBAL TR DOZ &M bn b,

3.2. Theorem. uniformly conjugate 94352 >® uniformly continuous

self-mappings @ uniform entropies X —% 73 3,

3.3 . Theorem. uniformly continuous self-mapping f A% uniformly
continuous self-mapping g I= uniformly semi-conjugate ¥ 2 & %. £ @
uniform entropy I g @ uniform entropy Ml ETH B(i.e. h(f) 2

h (g ’

Theorems 3.2 and 3.3 & Bowen OEFEL % entropy IZHLTHRE LI &K
Nith, S EUHBEFE (EENLEEBICOIBE) TRIZENTE B,

Submapping Theorem ICBHL TWEXROZ MWD B,

3.4. Theorem. f % uniform space X FE® uniformly continuous self-

mapping & U Y % f-invariant subset of X 29 3%, Z D& &,

h(f ) = h(f)

'Y
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R D 3L,

Theorem 3.4 % Bowen @iib‘fz entropy &:ﬁbf%ﬁb:&ﬂiﬁi') i b,
L HULHEBFE (EBPLEEDIDLNPD) TRTIZILPTE S,

Sum Theorem IZBIL TIZKDZ LB DD 3,

3.5. Theorem. T % uniform space X E® uniformly continuous self-
mapping L. Y. Z & X = Y U Z %% f-invariant subsets of X
T 3, D& X,

h(f) = max{h (f ), h(fl Z)}

| Y
MELD 3D,

Theorem 3.5 {& Bowen DSEFE L 7~ entropy I LT Y & Z » closed
subsets ZHIEE LTI 2D ILH,. Theoren 3.5 OEWIEFh e EEWICHL

T XA, Bowen DB/ AW closed OEHEZFBL T ERDUOIPESIPE LIS
b7 AW

Product Theorem IZBL TWREK DI & b b,
3.6 . Theorea. uniformly continuous self-mappings f: X=X, g: Y=Y

[l PN

(a) h(fxg) £ h(f)+h(g)
(b) X. Y »HEiz. totally bounded @ & %
h(fxg) = h(f)+h(g)

AL D 3L Do

_12_



Theorem 3.6(a) I Bowen MFEFE L 7~ entropy W LTHHEL I BN IALB,
Z{HUHEMEETRT I LM T % B, Theorem 3.6(b) DFEHIIZX. Adler,
Konheim and McAndrew QFEHAD7 A F7 EHUFRERTRT I LB T & B
Bowen ®MEFE L /=2 entropy @Eﬁb‘f&i\ Theorem 3.6(b) MDA DHME 52X
bbb w, 7% uniform entropy 23U TH Bowen OEFEL 7~ entropy i
HLTH —BEORESHPEDLOPEDIDIEDILLEE N,

% 1 §iTix. compactification theorem 2 FE X 2L BWEWN., ZOHTH- T
W3 D, uniforn 2HDBZDOT—HO compactification TIREH L D E R W,
uniform space Tlk. compactification ICH %4 ¥ 2D, completion Z @D T,
uniform space k@ uniformly continuous self-mapping & completion ~®

uniform extension IZB L TEE T 35,

(X, ®) % uniform space, f # X L@ uniformly continuous self-
mapping & L 72 & &,

(X, ®) % competion of (X, &),

f % (X, &) kA ® uniform extension of f

935,
Completion Theorem 2L CWRKROZ W bHLh 35,

3..7. Theorem. uniform sbace (X, &) £® uniformly continuous
self-mapping £ jzxf L.

() h(f, ®) S h(f, )

-13-
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(b) X A totally bounded ® & %,

h(f, ®) = h(f, ®)
(¢) & O weight » countable(i.e. ® #%% % metric 75 induce Xh %
uniformity)® & X, '

h(f£, @) = h(£, ®)

MEL D iL D,
Theorem 3.7(a) I Theorem 3.4 kD E2EBIhbh b,
3.8. Exaiple, Theorem 3.7 T. ZHSIE—MICITWDILER W,

3.9 . Example. Bowen OEFE L 7~ entropy o3 L Tik. totally bounded
metric space T% Theorem 3.7 THESVHNAEZWIONEFET %,

uniform entropy loxt U Tlx. Theorem 3.7(c) X V. metric spaces OfEHE T
2. ESHPRILT 5.

4 . Topological entropies.

Z OHITIX. Tychonoff space L continuous self-mapping iZxLT. 2D
topological % entropy % E&L. TOEAMZHEEEN. X ERENS
space k@ continuous self-mapping @ topological entropy DFHEH T 5.

COETIE. $XTO space & Tychonoff space X{RET %, HL.
Example {9 X T. separable metrizable spaces T® 5. -

E2H T, uniform space k@ uniformly continuous s_elf—napping [l 3 P
#@ uniform entropy #EFE L 7= A5, topological structure LA A2TWAR W

-14-
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Tychonoff space I U Tk, 2D E® uniformity &. —BICIE A XAFE
TE3MN, RO2HVBERABZDBOTSDH %,

<I>B = {% : % & open cover of X T. % % finite cozero-cover
of X T refine Xh 3} ‘
d)ﬂ = {% : % & open cover of X T. % 3 locally finite

cozero-cover of X T refine X 5}

zh oo uniformities oL €. X L@ continuous self-amapping %
uniformly continuous 22 B3DT. KD & S5z, topological % entropy %E
ETL52M8TE S,

4.1 . Definition. space X L+ continuous self-mapping £ lox L.
h ,(£f)

B
h#(f)

h(f, @ )

8
h(f, <I>ﬂ)

5% h é(f) % B-topological entropy. hu'(f) % u-topological

entropy & R,
Topological Conjugacy Theorea [ZBEL CIX %M b 3,

4 .2 . Theorem. topologically conjugate 33 2 > ® continuous self-
mappings f & & @ B -topological entropies U u-topological
entropies W EhEh—%7 3, |

4.3. Theorew. f:X—-X, g:Y->Y % continuous self-mappings & L
kf=gk &% % continuous onto mapping k:X—-Y WNEHEHEIT B LT3

(i.e. £ i g Iz topologically semi-conjugate), D& % f @ .
B -topological entropy & & @ B-topological entropy Bl ETdH 5 (i.e.

-15-
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h'B(f) 2 hﬁ(g))o

4.4. Theorem. f:X—>X, g:Y—>Y % continuous self-mappings & L
kf=gk &7%43% proper continuous onto mapping k:X->Y MWHEEIT B & T
%, X5z, Y 1 topologically complete 94 3, cD: %, £ @
u-topological entropy i g @ u-topological entropy Bl LT3 % (i.e.
hﬂ(f)g hu(gDa

Theorems 4.2, 4.3 and 4.4 B EEHIPOLBRIHEBPTEIZELHTE 3,

4 .5 . Theorem. space X Lt continuous self-mapping £ =%t L.

(a) hﬁ(f) = pax{h(f, ®) : & | totally bounded uniformity on X
T f & uniformly continuous with respect to & ¢ %2330}
(b) Y % topologically complete D& %,
h#(f) = max{h (£, ‘<I>) : ® (& complete uniformity on X T
f & uniformly continuous with respect to & &2 353D}

MEED 3L D,
Theorem 4.5 | Theorems 4.3 and 4.4 PORT BT X 3,
Submapping Theorem [ZBHL TIXXRDZ D bh 3,

4.6. Theorem. f #% space X F® continuous self-mapping &L Y %
f -invariant C*—embedded subset of X &9 3, 2T D& ik,
h f
B(
MELD LD,

) £ h ,(f)

Y B

_16_
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Theorem 4.6 & KREHODOHB A D Subset Theorem L FEFRAL 7 A F7 %
entropy OB GRERHTAIELTHBHTEZIZI LN TE 5,

4 .7 . Example. Theorem 4.6. T Y » C*—embedded DEH#HEELITLY
TERWN,

4 .8. Question. wu-topological entropy 22X U TlX. Theorem 4.6 O L S5 R
ZEWREDMEODHM ? '

Sum Theorem IBIL CTIRKDZ EMBbM 3,

4.9. Theorem. f # space X @ continuous self—mapb'ing L Y. Z
i X =Y U Z &4 3% f-invariant C*—embedded subsets of X &9 3,
ZDE E, |

hB(f) = max{h (£ h (f

gt y) b glE) 2ot

MR D 3L D,

Theorem 4.9 . KRITHEDB A D Sum Theorem LIFEFRHEUZATF 7 %
entropy OBAEMT 5L TERT 52 LTS 5,

4.10. Example. Theorem 4.9. T Y. Z C*—embedded DEHITELT
TENTELZNW, EBE

(f h  (f

y)r B g (E 0

hB(f) < max{h

B | Z

EBRBZDDOBEET B,

j #
4.1 1. Question. hﬁ(f) > max{hﬁ(f' Y)’ h,e(fl Z)} bl )

space X. continuous self-mapping f. f -invariant subsets Y. Z of X

-17-
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T X =Y U Z R2350RFETHI»?

4.1 2. Question. wu~-topological entropy X U Tit. Theorem 4.9 O Lk S
BIEEEDIAIDOM ?

Product Theorem ICBAL TWRKRDOZ Wb B,

4.1 3. Theorem. continuous self-mappings f: X=X, g: Y=Y lcx L.

(a) hB(fXg) 2 hﬁ(f)+h3(g)

(b) X x Y » pseudocompact M & X,

hB(fXg) = hﬁ(f)+hﬁ(g)

R D 3L,

Theorem 4.13(a) & Theoreams 3.7(b) and 4.3 PHERIT BT E B,
Theoremd.13(b) ¥ Glicksberg’s theorem & Theorems 3.7(b) and 4.2 » 5 R
FIEeHWTE B, uniform entropy & HRB e, HREDARFSIPRILT AL
ER

Compactification Theorem IZBL TIEXKRDZ ¥ Db» 5,
4.1 4. Theorem. space X L continuous self-mapping £ lzxf L.

compactification a X of X ¥ extension f:aX—-aX of P CRDO3I DD
ZBEMETHLONRFEET 5.

(i) hﬁ(f) hﬁ(f)
(ii) dim a X = dim X
(ii1) w(a X) = w(X)

-18-
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Theorem 4.14 3. completion W ED3 20X MHA2W~EdT X @ uniformity
253 HERITBETRIZENTE B,

4 .15 . Remark. Theorem 3.7(b) &£ B Cech exténsion BT 2L T,
Thereom 4.14 ® (i) OFEHMPED LD, ZhiE. dimension A dim X =
dim X ZHEToEIcHIBLTW3,

4.1 6. Question. u-topological entropy lzx#f U Tid. Theorem 4.14 O &
DBRIEERDADOND ?

wic., BEE® % space k@ continucus self-mapping & topological
entropy 2B LEERICOWTHER S,

4.17. Theorem. T #% real line R 1+ homeomorphism &9 5%, Z D& X
B -topological entropy & wu-topological entropy DffilZ. 0 FAlE oo T
H B

closed unit interval I = [0, 1] ko homeomorphism @ topological
entropy Ol 0 THAHZ B ELABRTWAEN, FThehBLTASE,
Theorem 4.17 T real line R AL THIBAEZEHEBETWEILFD
B

Theorem 4.17 & . real line R k& homeomorphism ¢ topological
entropy OfEiX. O » o ZESZM. R LD continuous self-mapping Tid.
B -topological entropy & w-topological entropy & O ’(‘-‘b o THHE WD
DHPEET B,
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4.18. Theorem. f % discrete space X bk continuous self-mapping
LB, TOEE B-topoloéical éntmpy G’Jfé&i\‘ o TN 00'625 B,
4.19. Remark. Theorem 4.18 & D, discrete space k® continuous
self-mapping CD' B-topqloéical entropy D& ix O » o T}S%?}i\

discrete #% 2 30k, EEMIZIL. set 2:%0)_130) self-mapping 7&%72’.%:
PREEBRVWDOT, N O » o KLARERWQREAFENIEHBL
W,

~ discrete space X k@ continuous self-mapping £ O wu-topological
entropy |%. universal uniformity T O totally bounded subsét {Z finite T
BECENB. BIC O ThB. COEPHATH (fiizd. A-topological
entropy TR DILDZ &M b, BA. wu-topological entropy TN LD H»
EopbPbanIePEHS5) . topological entropy & LTIk

B -topological entrop& d)ﬁﬁf ,u—tobologi!cal entropy XNEIRhTWE LI
Bbh b,

B -topological entropy & wu-topological enyropy OBRIZIROZ &N bH
b

4.2 0. Example. B -topological entropy #* wu-topological entropy & D
HicKk %< %% continuous self-mapping M HEET 3,

4.2 1. Question. ,u~topoiogical entropy »* B -topological entropy & D
BHizk &< %% continuous self-mapping MWEHET B H ?
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