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1 ELC®IC

AETIE, FCHD 2 WR Y, ZEfiida > o7 b Thwnw e s— 7 fREEZER
5. HEEZEME (X,d) ATAN—TH 5 X, EEOERHEEEL IV RI M TH
HLERWVD. ¥, X DER X ZIRD, FED xe X ITH LT |x| =d(x,x0)
ERL, HOD X, FED r OFEKE By(x,r) TET.

KRERMZZITEBNWT, Higson 2287 MEhyX B X% DR TH % Higson
anF vgX =hgX \ X ZEELZEZEC TV (6], [11], [16]) . 2Dk, Th
CHEMLza s MEpBAEQ, MEXOGHE OBIfR» SR L. %
3, [7] T sublinear Higson 22 > >%2 Mt by X SER I N, W XoT & LR
T & 51t Assouad-Nagata XJC & sublinear Higson 2 @7 v X = hy X \ X OHE
Rt DEFRDIELC Sz, X 51T, [13] T subpower Higson 2 > %27 Mb hpX
¥ subpower Higson 2 B 7 vpX = hpX \ X DERS N, WHEOBHE VLI -7, T
530D 7 MEEHL T Higson BV /NY MEEFERZ 21252 (5B
2ESHR) . ORI [9] THRE XN, 45 Higson B a o7 MEDFIER
vuX, viX, vpX ZERZRICHITIMI SN -mEEL R TE, X IIBIT32
ODFHEEABD “BENIT T ITE 5T, A BMERETEDI0NELRENER
Da vy METHEER 3.

YIAT, 22o0ayy Mt aX, yX L TRIEFEGICHEINS. T
RbL, aX >yX 2iF, HHEBR faX - yX T flx=idx £ 585D DDPEET
ZrEERWVS. fFHAMEBHRE LTENZ LS aX ~yX EHE, aX > yX D
aX ZYX D & aX >yX L. fE—RErOo24T, HRARZIZ LI 3.
%72, Stone-Cech 2> %27 ML BX 1 X DIRRD a7 MLTH 5.

AR Tld Higson M a > %27 MEDZEREIZDOWTHRLE 5. 728a v 7 MEo
BE2E 1960 FEARIZ E. G. Sklyarenko 12 & DA X4 ([15]), mfla > o7 MEoks
B FICHERSITH 22 epHERTWS., 22T, ZERFEHIZER X oa 2 k
1t oX WRELTH 2 13, Stone-Cech 22827 MU 6D EHRBZEHE f: X — aX
DHER, T72b5, TED pcaX ITHLT, f~(p) P THE EEE2 VWS, [17]
WZBWT, Woods (3385 FRAE D FEZER R 12OWT Smirnov 2 > %2 MME u,R
B THLZEZIHL, n>2 1ML T uyRIITER2E SRS 2. Zhld



[4] THEHICHIR XN, $72, [1]11CBWT, BTG T a8 — 2 HEEzE i o
Smirnov 2 > %27 MEB LU Higson 2 287 MEMTERTH 3 T2 DE+535
Hrnh 2z 6h.

ARG T [1] OFHEZIEH T % 2 & T, JRFniksT 7 a8 — 2z HEEze it L
“C sublinear Higson = >»¢27 MME3 X OF subpower Higson 22 > 287 MED B2 %
RN 2 2 e 3T & (2). ZAuc kD, @HE MR XM [0,00) 120
LT v [0,0) BOEARRIREEGHATH 2 Z 2502 D, [9] TR X /2RI
LTHEMEGZ25Z DN TEL.

AR [2] OFEREFBN L, Higson Bl a > )7 MupsHie 2§ % #1091 H R
LRTWVWEIRKICE->THHT A2 ZHNE L TWD. £, ARETHHAL
TWRWELS & FFEE [8] 1I2HES.

2 Higson BN MEDEERMHE

EDFEH2EROESE RITH LT, Gt IFRES72W) B s Ry — Ry 23k
JTEY sublinear (resp. #AAEY subpower) TH 2 21X, TED a>0INLT, 3
10> 0DFEL, TRTDt>1p L Ts(t) < at (resp. s(t) <t*) B DHILDOE
&9 (cf. [5], [13]). #UTHY sublinear (resp. subpower) B &A% ¥ (resp. 2)
THL, EOERBREhE # TRIZLZT2L, ERPOL AP CLH
DAL, Fiz, BIZE s(t) = In(1+1) WXHERLHY subpower BIEL, s(r) = /¢ Ik
fY sublinear BECCHTERY subpower B TIZR W Z & 23 B XL DEH D 5 b he
5. XL, L, P, FFhZEhM, EOCKBETHETWS.

(X,d), (Y,p) &7 =7 HiE7%eM e Lz &, f:X —Y 2 Higson sublinear
(resp. Higson subpower, Higson) ¥ 1%, fEE®D s€ £ (resp. s € P, s € H) T L
TUTOMHZmT e &2V,

lim diam, f(Ba(x,s(|x]))) = 0

|| oo
ZIT, C"(X) & X LOFERERFEREE2AE L, ROWITREEEZEZS.
Cr(X)={f € C*(X) | f \Z Higson sublinear}
Cp(X)={f €C*(X) | f | Higson subpower}
Cy(X)={feC"(X)| f X Higson}
ZDr &, Ir=[inff(X),supf(X)] LBE,

o:X— [[ &y (T=L, PH)
feCr(X)

Z ox)= (f(x))fECT(X) CEDDHZ T X ZHEMEZEM Kr = [recr oIy DAL
ZEMTET, Xt oX) 2FA—HT 222 TX Dar 7 MLClg, o(X) M55



N5, THL P HZNZHIINIET 387 Mb% X @ sublinear Higson 1
> IN7 Mk, subpower Higson J>/\7 1k, Higson a2 /\T ME E L, X,
hpX,hyX RS, A CPCL ED, CL(X)CCp(X) CCh(X) BDT, a7y
MEDNEFBATRIE i X < hpX <hpX ©725. %7, THo3HERCKET 2>
NI METH B, 2612, a2 %7 MEDRIR X \ X (resp. hpX \ X, huX \ X) %
Z 117 11 sublinear Higson 07 (resp. subpower Higson 107, Higson 00 7)
ZD?U‘, %E%"C viX (resp. vpX, VHX) Zﬁ‘—;—

TE 2.1 ([6, Definition 2.11). FHEEZEM (X,d) D 2 ODHEES A, B BHEET 3 13,
DR >0 LT By (A,R)NBy(B,R) WHRTH B L 2%\,

i, ERoNEEEZ L e REFMETH 5.

HEEZER] (X,d) D2 ODHEE A, BIZOWT, FEDR>0IIHNLTH 2
S>0M1EEL T, d(A\By(xo,S),B\By(xo,S)) > R 23 D L.

7z, ROGELM D LD,

a8 2.2 ([6, Proposition 2.3]). 7 18— 72 BB (X ,d) D2 DDHEE A, BITD
W, RIXFEMETSH 5.

(1) vugX ﬂCthxA ﬂCthxA =0.
(2) A, BI3FEHT 5.

FREEZER (X,d) D 2 DDEAER A, B DGR LTHT S (resp. XTI
CLTHEETS) i H2a>08 rn>0DFHEL, x| > &b xe X ITH
LT max{d(x,A),d(x,B)} > a|x| (resp. max{d(x,A),d(x,B)} > |x|*) 23K DILD ¥
EEWD (cf. [7], [14]). EF2.1 e@mE220 730 —r LT, ROMEL mE
i AIRVASR

#RE 2.3 ([7, Lemma 2.4]). A, B % JRREEZER (X, d) DEDERL T2 %, KIZFE
ETH 5.

(1) Cro>02FEL, |x| >rg D& % max{d(x,A),d(x,B)} > Clx|.
(2) D, ri >0DM(FEL, r>r D& Zd(A\By(xo,r),B\By(xo,r)) > Dr.

7% 2.4 ([2, Lemma 2.6]). A, B % BHEEZER (X,d) DEDEE L T2 %, KA
ETH 5.

(1) C, ro>0DMFEL, |x|>ry D& & max{d(x,A),d(x,B)} > |x|C.

(2) D, r >0 BEEL, r>r DY d(A\By(xo,r), B\ By(x0,7)) > rP.



R 2.5 ([7, Lemma 2.3]). 7' mo8— 2 EEEZER] (X,d) O 2 DDHEE A, B IZOW
T, RIIFEMETH 5.

(1) VLXﬂCthxA ﬂCthxB =0.
(2) A, B IIRHEBE L UTHMT 5.

A8 2.6 ([14, Lemma 3.1]). 7 0 — 2 FHHEEZEM (X,d) D2 DDHER A, BIZOW
T, RIFFEMETH 5.

(1) VpXﬂClhprﬂCIhpr =0.

(2) A, BREINEME Y LTHET 5.

3 Higson 2O NU MEDTEMH
5t ok MEDERWLRFHEMT E LTRSS T WA,

R 3.1 (cf. [15], [12]). 2> o827 P CTRWESEAIZEM X oa v 87 Mt aX 12
DWT, RIFFMETH 5.

(1) aX WRETH 5.

(2) EFEOX OHEEU L ACUIZDOWT
ClaxAﬂC1ax(FrX U) =0 <= ClaxAﬂCI(xx(X\U) =0.

(3) EED X DRAEAE U IWZDWT  Clyx(FryU) = Frox (Extax U).
Z 2T, BxtaxU=0X\Clgx(X\U) X X ZHIRT 2 & U222 aX DK
DHEETD 5.

[1]1 2B\ T, Higson 2 > 87 MuoZEeMZ2 R 2 #ErE1E IR 3 2 B
PERSI NI, FEEEZERH (X,d) 3o TH—RRERZTH 2 213, EED e > 0125t
LTHb8>0rar 7 VEB K. CX BIFEL, d(x,y) <e THAHITED x,
YEX\Ke LT, X DHIEHEEEG P Tx,ye P 2D diamyP <8 &5
DOWFET S E%R\WVWS. Z T, sublinear Higson 2 > >82 MMbEB X Uf subpower
Higson 2 > %7 MLOFERMEZRENT 2 72D BUOBE 2 EET 5.

E & 3.2 ([2, Definition 3.2]). FEEEZZH (X,d) 53 sublinear (resp. subpower) & LT
o TH—HRERZTH S L 1d, EED se £ (resp.s€ L) LHEED o > 01ZH LT
HBr>00FEL, |x|>rdxy) <s(|x|) THHEEDx, ye X IZRHLT, X D
H 5 HEFEE S P T x, y€ P 2D diamy P < alx| (resp. diamy P < |x|%) £ 725 b DH
FET 2220, RBEDPROVEGEEZ (X,d) Db DITX &K,



INSDEFRICED, UTOREM I Z25E2 2 e TE = GEHIEME 3.1 2R
T THELON, REWERTE IR TH L Z e Ebi 5.

T2 3.3 ([1, Theorem 2.6]). (X,d) % 3 %7 b TRWRATHE R 7 08— 22 Bk
e T B, hyX DIERTH 5 1D DB DM (X, d) 23 o TH—BHEST
HBZETDH5.

T2 3.4 ([2, Theorem 3.7, 3.5]). (X,d) & 2> %7 b CTRWRFTHER 7 08—
PHEEZ4 ¥ 3 2. heX (resp. hpX) DERTDH 5 72D DXL DM (X,d) 2
sublinear (resp. subpower) ¥ L C oo TH—FHEAETHEZE TH 5.

WHFERED n Kot — 27V v FZEMR" (n> 1) 1%, 28 EMEIEIDFEELTE
DAREXI2HEOHE EL VDS, FORE L TR DLNS.

% 3.5 ([1, Corollary 2.4], [2, Corollary 3.6, 3.8]). hyR", hpR", hyR" \35C2TH 5.

M EAE O SR FEH X X = [0,00) 12X T 2 IGHIZOW TR K 5. [3] T BX\X
D RAFREHSAR, ThbH 2 oD HE7HEEAE S ORE A TRE RV
BTHarZeprREINk. £z, LDFR 35 &FBRIC i X, hpX, hyX 357F2TH
5Zehbhnd. 2k, [17, Theorem 4.4] H 2 WITHGAGIRIC X 2 7R AlHE
HHR DRI D RARREESHATH 2 Z 2 5, RDORDES.

% 3.6. JEHEHED X = [0,00) ICDWTRAEK D 32D,

(1) veX \ZEEBEHEARIRE R o A AT REER A T 5. ([10, Theorem 1.6])
(2) vpX FHEEHEARTRER DA AT REE KA TH 5. ([9, Theorem 3.3])
(3) viX ZEREEHEARIREZR iR HEE A TH 5. ([2, Corollary 3.10])

FHE(L A ATREME T viX, vpX, veX DS Z R ERED Stone-Cech = > %2 Mb
DREIFEEL WS HIEDSHES ([11, Theorem 3], [13, Corollary 2.8, 2.10]). %7z,
% 3.6 (3) 1 [9] THIR S N[ ([9, Question 1]) D EMTH 5.

4 W< 2hDfl
N={1,2,3,...} zHABOEE LT 3.

1 4.1 ([2, Example 4.1]). (1) NIZ R _EOEE O THERZ ANz D% N & T
5. EJ%]C : N1—>R%

ﬂ@z{Q n3FHD L %,

1, niifBEfor %



CREDBLE fFECHN) THYH, [EED nec N WXL T diamg f(By(n,2)) =1 &b
féCy(N)) TH5. XoThyN <BN; £, BN ZNDRNDTEET >R
MEE WS FHEDL S, hyN; ZF7ER TR,

(2) BHN {yntnen Z y1 =1, yur1 = yn+In(1+y,41) TEDHS. ZHUE, FED
>0 LUTEMRy=x—1t %Ry =1n(1+x) (x>0) DRXED x BIEE n(t) &
T3 Y1 =N0m) THY, {nlpen (& R _FOEHOEHHHER AN HDE N,
¢35 (K41 .

»

y=In(1+x)

O Y1 2 y3 4 Vs Y6 7 8

X 4.1
E{%f . N2—>R7Zf

o) = 0, nl¥IFHOL %,
IV sy =

CTEDDBE feC(N) T fECp(Ny) 725, FFE, s(t)=In2+1) T bt seP
T diamy f(By(yn,s(|yn]))) =1 &2 20206 TH 5. %7z, EFEDse 2 THLTT
BREBTRTDnIZOWT By(yn,s([yu]) = {yn} 2026 Cu(N,) =C*(N,) £725.
Ko ThpNy <hgN, = BN, 72D, BN iZNOENDFEEZa Y7 ML WwSH
9%7\77)6, hpNy (X552 £ TlE72 .

(3) B {Zn}neN Z =1, Zn+1 = Zn"‘\/m Vci&b’ {Zn}nEN KR EDEHD
oz AN-b0%2 N; &5 5 (K4.2).

>

Y=/

4.2



BIgf . :—R%

o) = 0, nlIFHOL %,
TV i Eso =

CEDDBE fEC(N;) TfECL(N:) ED. FEBE, s)=Vi+12T22sc?
T diamg f(By(zn,5(|za]))) =1 ¥R BDBETH B, T, (2) LFBRIZ, Cp(N;) =
CH(N3) = C*(Ng,) K D, hi N3 < hpN3 =~ hgN3 ~ ﬁN3 A D, hi N3 FSEE TR,
4) Ny ={(0,n) | n € N}, N = {(y,0) | n € N}, N3 = {(0,~z,) | n € N} & L,
Ny =N{UN,UN} 1Z R? Fo@H OB EERER As. T =L,PH,i=1,2,31ZD
WTC, hrN; & Clyy, N EFRIHETH 2 2 0WIHEEE, Lo (D~QB) 25, Ny <
hpNy < hyNg < BN 23R8 D ALD.

% 4.2 ([2, Example 4.2]). BHEEHDOA 7= RZ ZBW RO EEEEZ, Z
nENE DR AN S,

[0,00) x {0,1}U{0} x [0,1]

[0,00) x {0} U{(x,In(1+x)) | x>0}
[0,e0) x {0} U{(x, V) | x> 0}
[0,00) x {0} U{(x,x/2) | x > 0}

BEREZzhZzn0=(0,00 32 (K4.3).

TN~ X
I

y=In(1+x)
y=1
| X X
o X 0 Y
o 7z 0 W

4.3

Kec{X,Y,ZwW} 55, EH33,3412k»>T, a7 MLoZE2MEEIUT
DERDE ST D. 72121, 1 D7ZE, 0PELTRVWI LERT.



# 4.4. Higson o > 7 Meoseet

#1l
hiK | hpK | hgK
K
X 0 0 0
Y 0 0 1
Z 0 1 1
w 1 1 1

BIZEXY 2EZ5, Y LD 28 a= (x,0) b= (x,In(1 +x)) IZDWVWT d(a,b) <
In(2+1a|) T, s(t) =1n(2+1) \EMWHLM subpower BIELTH 223, a, b & B TEfiE
BlEOZEA, TOREZE o ALTHS. Xo5T, Y idsubpower & L Too T
F—HGEA TR W20, hpY 3582 TR,

51 4.3 ([2, Example 4.3]). n € N IR L TROEFN%E X 5.
X =2(n—1), x,=2n—1

Z=n(n—1), ze=n* (= (z+241)/2)
wh=3"1w,=2.3""1 (= (W, +w,,)/2)

COXE, FEDne NI U T TR D LD,
xn—x;:x:lﬂ—xn: 1, Zn_z:z:Z:zH_Zn: Vn, Wn_W;:W:erl_Wn:Wn/z

Rz, EEDt >0 LTHEMRy=x—1t H#Ry=1In(1+x) (x> 0) DRXHED x
FEREE n(r) £ L, LT OWERICE D, BE {ynlwen Vo lneny ZED S (K 4.5) .

Yi=0, yi=1, y,=vpi+In(14+y,—1), y=10,  (>2)

Y y=In(1+x)

—

0) ‘ ‘ ‘ >
1 yzz Y2 y’3 y3 )’ﬁ; Y4 yls Y5

4.5

ZorE, EEDne NIZH LTy, —y, =y, —yn=In(1+y,) DD LD,
XBHIT, x>0 LT fx(x) =1, fy(x) =In(1+x), fz(x) = V/x, fw(x) =x/2 &
L, Ke{X,Y,ZW} & kec{x,y, z, w} IZD2WT, max-metric D A - 7= R? DE45)
£&5%
=KU [ J{k,} [0, fx (k)]

neN



LED, ThENE R AN s, BERZ0=(0,0) 295 (X4.6~49).

y=1
I N O O A | | | [ x
0 X xp 2 M O Iy vzt 3y, Yooy Vs
X Xy
LI | | x| | x
O zg 2 4 3 A 2 O | Wiy, w2 wh
X, Xy

y=In(1+x)
mx /'/"/_’r_’x
O Xy X2y X3 O iy y2 90 ¥z g, Yy s
Y, Y,
/‘/T,/T—_/x /'/f’l/‘_/x
O g 2 4 23 A 2 O W) Wiy, Wy wh
Y. Y,
4.7
y=vx
X X
X
O Xy X2y % O vy, vy ¥y, Ve Ys
Zy Zy
X X
O 24 2 4 23 A 2 O W) Wiy, Wy wh
Z; Zy

4.8



y=x/2

X
0] Ly 2 5, %3 O Yo Y2y Y3y, Va Vi Y5
Wy Wy
X X
O 71 Z/z 22 Z/3 Z3 ZQ 24 O W/1 W1W/2 Wy w’3
W, W
4.9

EH3.3,3412&oT, a2 87 MEDE2MEIIULTORD L5112k 5.

7 4.10. Higson B a > o7 Meo et

hKe |x y z|w hpKy | x y |z w huKp | x|y z w
X 1 1 110 X 1 1]0 O X 110 0 O
Y 1 1 110 Y 1 1]0 O Y ol1 1 1
Z |1 1 170 Z |0 0|1 1 Z |01 1 1
w {0 0 0]1 w 0O 01 1 w o1 1 1

BIZRY, #EZ 5L, 28 a,=(22,0), by = (zp,In(142,)) IDWT d(ay,by) <
In(2+|a,|) T s(t) = In(2+1) IEFHHEAY subpower BEEITH 223, a, b % ETrEfEE
BOREZ R 24—, =2 — == lan|'/? LIETH D, ¥, 13 subpower ¥ L
T oo THRREAE TIXR VDS, hpY, IZFEETIER .

_‘7.7_, hrY, 3EETH 5. %K%‘%, FEDse LI LT Y, D2 Ra= (al,az),
b= (by,by) D3d(a,b) < s(|a])(=s(a))) ZHiZT & FT5. dL, 7,=n(n—1)<a; <
oy =nn+1) BoEn< (1+VAa+1)2 12025 2, — 2, =2n < 1 +/4a, +1
THY, F7, n(1+47,,,) < \/a: Vit D) <2< 1+VEa +1 7506, K
AN 1+VE4a +1 DL—TREETS. EoT, ak b ZHERIRE I s(ay) +
L+ V4a; +1 OEFEEREDTEEL, s(t)+ 1 +/4+ 1 1 3HHERY sublinear BT &
5005, Y, Zsublinear & LT oo TH—FREFG L 2D, WY, IZTERTH 5.
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