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BMREEEEAS IRiemanniklE , g M= (x= (%) |xeM,icZ}, RUKER

mnyw'Z~%dumx%vmymf,5%ﬁwfuhﬁﬁﬁiéﬁ.ﬂﬁ@MLM>
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H5IWERAEEACM, S 4 —ux—{x} s xed, f(xX)=x,,,ieL}, AR M*, d)wH
%, g A AW EHRRE. pia’ >4, ,‘k;x,+xo, W feP=Pogq,, Bl cov' (M)(r>0)
FRMEC HEEB S RMZE, cov'(M)REERL(S, &) =supd(f(x), g(x)),

xe M
v/ gecov® (M . %S>0, jBU,(f)=:geCoviiM)|d(f, g)<d}.

EX 1 Bfecov’ M), xa‘ S ORIxeA, JBWIx, )= {yeMd(fN(xy), ["D))<e, -
neL™) . Wix, fY={z,eM |3z} ;5CM, 8f(z p)=2_, d(z_,, x ) <&, nel’}.
SFHBRW . (x, HFAW,(x, HRASRXTx I RBREENRIBABEE.

BN 2 Fye >0, fecov M), 36(e) >0, yx, yed', RE d(x, y)<5(), BRE
Wix, HHNW (¥, )2, MR AL BB RELE: X#EI*>0, 0<KA<1Hic>1,
vxed, p(x) = x4, B eWlix, ), ﬁl'Jd f"(xo), Fry)<cld(xy, %), nel’s ¥
yoeWhix, £, W3 (¥, 75, @y, V=Y e B, y ) <eldixg, %), neZ’,
AR S AL BA S libRoE bR .

EX 3 Sfecov' (M) HAFEM R W, %ﬁiﬂiﬁ'ﬁs’/o SHEneZ, x, yeM’,
dix,y <&, Wx=y. HASATTHEE.
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EX 4 FSecov" (M) RM—LHIMRER, Hve>0,30>0, Y gcU, (OB, HE
EERWH h:M M W

(i) hogq,=q,0h

(i) d(h(x), x)<e , vx(Mg.

XPABA, WMEEBR SR GNBRESERMEX SR 4 1. [31R02].
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BEESL 2 R, EARRFRABEBRE WA TE, B2 fEALREN bR
WA, TRMI4IDBELIR(2 ] EHE3IG)Bw), BHLL INEARE(2.2.2) EBBNIEH
BAVA .

HEI (1) B@Sfecov' (M) HBEABA, W £, E B BIRELE .

(2) DehmEB s EM L BA S bR bR .

BRI B/ fecov' (M) RANMREAE, W/ RTAFH, &BR—ATHHE.

iERR BXHEx, yeM’, neZ, Hd(x,, y,)<e*, a*mﬁymggyz,muyngmg(g;(x),
£ 2@ =x,, M reZ REd(x,,,, ¥, )<cA'd(x,; py<cle*. Bn=-r+i, icZ,
WMAEL(x,, y)<ci'e*, MUK E&r—>+oo, Wx, =y, yicZ. Fx=y, HEX 3 M SR
M, SRR ER.

312 BSccov (M) EMEREUMIFE LS, WIHEL >p>0, a0 EM P
fEa tyh (x, OMRAT B —ETER ye M BT AIRER .

R 1] MR L3) EHMER MatyBh (X)) THE Ky M/ B pBE
TiEM—#. ®3y, zeM MAMBEa ¥ (X)), Wd(y,,z)<d(y,x,) +d(x;,z,) <28
<g*, yieZ, MY HEH y=z.

WE 2 (AMARKIE) B fecov’ (M) AR MARELRR, ve>0, 36>0, yvheM,
2 A"y, 1)< MIxeeM, H1BS(x)) =x,, ﬂd(f"(xo) ffog)r<e, XMBiA
o<lk<m, meN .

iR EBIEL1A AP, SRUTEY, XHIIH, v—>£>0 J0<a<efHEBMRE
M ERe YR BB . vy eM, RS =a, meN, %d(f”'(yo , Yo)<a, ig i=k (mod m>»
o<k<m), &x,=f (y), MT,. =%, BER (F)7 Rath¥h, THREA x M’ Fe B,
Bid(x,,%)<e, vieZ. &z=q7(x), WMz, =x,,,,d(z,, x,)=d(x,, , x)<d(x,,, %,
T (X, x )<2e<e*, BiEieZ. MUY, z=x, Bgi(x)=x, HAPogsx) = p(x),
Bl f™(xy) =% .

X A ), SO =dx,,,,, SO =dx,, X)) <E(q, keZ, 0<k<m).

BE3 B Secov® (M) RAENFERERER, W Per()) =2 (f).
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T | | fecov’ (M) EEM ERAN MR LG, W SR HR—LE IMREN .
B hRNGE A, MAETANESE M, 1), MEEREME REEHEHR
(5188 3 £TRNRESHRMLRM, #Pé0<z< , BEXAE xoe M, 17 (B(x,, | DEY
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ﬁﬂﬂ&ﬁﬁimxoﬂxoez (x9), xoeB(xo))'iB(xo,I) rﬂ%, B (B(x,1)50,) AR
| BERERE, mzwamu;c WAL (B R0, 0m) [Rger™ (x0), XM, Eg&ﬁ_tg
rRiemann BB, 4% 2 % S0 M L0 R, {vaoeﬁ 7(B(%y, 1) =B(x (%), 1)H
7| gz, HREBS . B fecov' (M) B, FFE0<r<I, fyx,eM, My, BRI
HE, f(B(xo,r))CB(f(xo s 1), msm, Xﬂio<a<rzuigeu f), #Eﬁlﬁg M-
M fhizog=got, HA@d S E), 8A))<a, yReM. mfagggg&gmmxeu
f(3<xo,r>>CB(f(xo> . 3B 1 RESPTTEENEENE, BEIDTTEE 0<e
<min(S, r), M )R WG 5 5, f&ﬁumw“#mo .

Eh%lﬂzéc‘u, v0<e<eo, 30<a<—, ﬁf&‘JE—a ﬁm‘IHM’”PﬂE ;ﬁﬂ?yﬁﬁ
veeU (), Eld(f(xo), PR N<a, yhem B vieM, £% 82 FHBME (3G
%Jfﬂ‘]aﬁb% »B%JOA(x ). Hix B‘J%%ﬂ%lﬁﬁﬁlﬂ%u )R f e th#, T&ﬁ&f&fl%iﬁ
{y,> w=veM @B dhix i R IEB 5T 50, Py = Eulm ,,,J_‘(yo)EfZT#Jﬁﬁ
0;(y0>1 mgo@& ), ﬂ&f&@?t‘ﬁﬂﬂﬁ%ﬂ;%l&%ﬁﬁﬂﬂﬁ%%ﬂﬁ W, BT
g M»ﬁ, Sobefy. MR RIEE DR, ve' >0, 3N>0,v5, Syl , &
d(f(yo) f(zo))<eo, li |[<N, W d(yo,z )<a &ﬂﬁﬁ]hﬁﬁﬁm, mﬁﬁﬁﬁﬁﬁg
wdid, b <% &< BL513187 Myl M, h(B(xo,r))D b HCh by, BmE
azwmmﬁm»ﬁ P RiEho g = foh. & A= {10)%, ) |%,e MYCM®, h:A>M*, h:A>M’
Exjno;uo)l—»zof(h(éé)) BRER BRI, ve>0 RAEEREN, 35>0, v/ R
{x) s M, FHdx,, y)<r, |i|<N, d(xo,yo)<6’,' Md(x,, y)<e’, |i|<N.
BT 4 h B —BESEN, TR ATESERD ANMHGL, BiEAEM PHE, HA=-M.
B A RS ACAEM hmE, BEFAM =h(D =FA) =M’, § hHEgeHst. 03l
B2 BiEhEAL KRG oh=hoq,, BT AEM EFRRER, #BR 4Gk x),x)<e,
yxeM®, ¥ fRB—{LHIMRER.
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M4 BSfecov' M) BA IR R, WEES>0, YeecU,(fHH, ent(f)<
ent(g).

iERR BIER 1, ve>0, 36>0, ¥eeUS) B, Wﬁﬁﬂﬁwh :ME>M', h(M®) =
M’, fhoq,=q,0h. MIF[6 IPB/-LEEHE7.2Ment(q,)<ent(q,), Mitqe,.q, REHBRA
BE, hil[3Id&Es%m ent(q,)=ent<f>, # ent(f) <ent(g) . ‘

31@3 # fecov’M)EMERA N HRE AR, Wa M EBA W MR LHE.

iER  ve>0, Eﬁﬁd\0<f5<g, vx.yeM’, Fdx, )<, MWW, (x, [YNW,,
O NI%D . Rz, (x,f)ﬂW,,s(y,f),ﬁzer, P(z) =2, BzgeW.(x, [), yneZ,
md<x,,,z,)<—- md<x,y)<cs Bdx,, 3)<6, ieL. X zoeW,(5, ), HkeZ® RA

d(x_k,z_k)<d(x_k, V) +d (Yo z,)<ds+-% —3—, W d(g(x), g7(2)) = E ———-—d(x", R
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[ + s = s u s u
+7<s, vreZ . W zeW (x,q,) . FIBATE ze W (v, q,), %W (x, a )Wy, g%
D.

iﬁe'%fﬂﬁﬂ##&, vxeM’, FEyeW (x,q,), Me* >d(q)(x), q(») = fﬁx

=~

d(X, s i)y WneZ' . fd(x,, y)<e*, vieZ, H yeWl.(q\ (x), ). B fBAE
Bbn o bR, Me*, FEO<A<1Mc>1flidx,,,, y.)<cAd(x,,y), yneZ . Ml
" ” +00o 1 " + oo
d(qf(x).’ qf(y)) = ’.;—;oc 2|l'| d(xn+i ’ ynﬂ‘)<c'1 ; 21|1| d(‘xi ’ y,) = ci"d(x, )’) ’ V”GZ*.
FEAE, # yeW,. (x,4,), W d(q; (x), ¢/ (y)<cA"d(x,y), ynel’. ¥q,EM
A AR A BR .
EE2 % fecov™ (M) BAEWMRELEE, W
(1) HFQQUOARERB, RABent(f)>0.
(2) ent(f) < Tim —ogN,(f).

(1) EQUOFRARMN, W@ ) FRARG, WHl3 INAE?2 &
Qg =@ (N FEARK, H3IHEINEBRE q, M EEANMiRELE, Bh
[7 1M (4.6) BEATM ent(q,) >0, #4% [ 3 ] M@ 5 ®Aent(f) =ent(qg,) >0.

(2) B N,(f)=Card(Per,(f)), BIEN,(f)=N,(q,), BHEIBIMI7IM 4.1)
EBR 3168 5 WMl ent(f) =ent(q,) = Tim ~logN,(a,) = im_L-log N,cf).

Bit 1 ESfecoV' (M)HRAHEA, HEQ (NHFRAMM, W ent(f) >o0.

i HI3WAE2mA(QUN=2). BQORITEERFHEE, () EH
WFQ (R BHEN SEE, HABMATIEQ(H =2 ). hMBE I AER 2, F2,()
=Q (HFRRERB, Went(f|, ,)>0. XH[ 7 2. 4EHBA ent(f) =ent(fl, ;) >0.

#it2 ERVHMESEBS, REQ () ARBEMK, Went(f)>0.

iERR e 1 A E R 2 BPWTiE .

BN EOFHERE R TE ARG AFTRCEHR.
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