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1 EC®HIC

ARETIE, BHTH D 2372 W0BR Y, Z2fifida v o8y TR a o — A FREEZER] v
5. WEHEZER (X,d) BATAN—TH 3 2, TROEREEEN IV 7 N TH
HLERWVS. £, X DR xeX 2R, EED xe X IR LT |x| =d(x,x0)
ERL, HOD x, FED r DBERZE By(x,r) TET.

RREERMZEITEB VT, Higson 22287 MU hgX B X UPZDFIFRTDH % Higson
anvF vygX = hgX \ X ZEEREEZEHT TV (6], [11], [16]) . ZDfk, Th
CEP LT a v 7 MEBBA SN, EXICHE OBIR» HIFEIER L. %
3, [7] T sublinear Higson 2 > %27 MU iy X DVER SN, #RLXKoT & MO
T®H %Wl Assouad-Nagata KT ¥ sublinear Higson 2 B F v X = hy X \ X D&
Koty DEARDERL Sz, 51T, [13] Tl subpower Higson 2 > %7 ML hpX
& subpower Higson 2 B J vpX = hpX \ X DVETRS N, WHIROBEEFLIL 7. Z
5300 a vy MEEHEFL T Higson 2OV NI MEEMERZ 21235 (5B
QERIR) . ZOMFN [9] TIRE Sz, 245 Higson B a > o7 MEDFIS
vuX, viX, vpX ZERZEITIMA SN mEEL RAZ N TE, X ITBIF52
OOMEEABD BN "Ik 5T, A, BWERETTOENELBENER
Dary METHEZR 3.

YIAT, 22o0ayy Mt aX, yX W L TRIEFEGESERSNS. T
bbH, aX >yX 2, HHEM® foX - yX T flx=idx £ 82 bDOMPEFET
2ERWVD. fFOURMABHBELTENIEZX aX =YX ED X, aX > yX D
aX AYX DX aX >yX 0L, fIF—BrOoOfHT, HAREHY LIRS,
%72, Stone-Cech 237 ML BX 13 X DI KD a2 MLTH 5.

AR T Higson B a2 > 7 MEDSTERMEIDOWTHL 5. 5wRa v 7 Mo
BERIZ 1960 FERIZ E. G. Sklyarenko 12 & DIEA X4 ([15]), mfia > o7 Mokt
M FICHEMTH L Z e BHSNTWS., T2T, %ERIEHIZEM X oa v,z b
ft aX 252 TH % 213, Stone-Cech 1 > %7 MU oD HARRE f: X — aX
HHF, Tbb, EED pcaX LT, f(p) WEETH IRV, [17]
IZBWT, Woods (i H FHHED HEEZER R 12DWT Smirnov 2 > 287 M uyR
BSERTH B ZHL, n>2 12 LT u,R" 3L Y S S5 7. 2



4] THEMHR XN, T2, [1]ICBWT, [T 7 a8 — 2 ERREzEE o
Smlrnov a2 %7 MEB XU Higson 2 2287 MUEDSTERTH % 72D DL+ 75
bz ohi.

AEFFETIE (1] D THEZICH T % Z & T, RFnERT 7 a < — 22l 2N U
“C sublinear Higson 2 > %2 MbEE X O subpower Higson 22 > %7 Mbote%
RO 2 2 e TER (2. ZAUT &b, @ RO MR XM [0,00) (20
LT v [0,00) DD RARRIREMIBLIA T D 2 Z 2 25D D, [9] THI/R X A7z
LTHEMREGZ2ZEMNTEL.

AR [2] DFGRZFEN L, Higson B a > o7 MbudyEie 2 il % 51 5 B PR
LRTWVWEIRKIZ Lo THRHT 222 HNWE LTWa. k7, RFTHHAL
TWRWELS & ATRE [8] 1IZ1E .

2 Higson 2OV /)NY MEDOEXRWME

EQFEHERDOES Ry LT, GHEFEEIZRS2W) B s Ry — Ry 25%0
JEHY sublinear (resp. #iTHY subpower) TH % 1%, TED a >0 LT, H3
10> 0DFEL, TRTD1 > 1 W LT s(t) < o (resp. s(r) <1*) DL DITDE
%W (cf. [5], [13]). #HIHY sublinear (resp. subpower) B2k % & (resp. &)
THL, EOEHRBEEKE # TRIZLICTHL, ERPL A CPCLH
YLD, Fie, BIZE s(t) = In(1+1) 1 ZMHIM subpower BAEL, s(¢) = /7 Wik
Y sublinear BE¥X Tty subpower B TlZ72 W Z 2230 B X LD EH D & b b
5. EBIT, L, 2,03 FhEAM, EOEBIETHETWS

(X,d), (Y,p) & 7o =7 fil2e e L7z %, f:X —Y % Higson sublinear
(resp. Higson subpower, Higson) ¥ \%, £ D s€ £ (resp. s € P, s€ H) TR L
TUTOMEZLTEZ2 V.

lim diam, f(Bg(x,s(|x|))) =0

Jx| oo
ZIT, C'(X) & X FoEREEFEREBEHRE L, ROTITEEEZEZ 5.
CL(X)={f€C*(X) | f & Higson sublinear}
Cp(X)={f €C*(X) | f |& Higson subpower}
Cu(X)={feC*(X)| f & Higson}
ZorE, Ir=[inff(X),supf(X)] £LBZ,

o :X— (T=L,P H)
GCT(X)
Z (x) = (f(x) fecy(x) EAED D T X T X ZIEFRZEM Kr = [Trec, (x) 15 DAL
ZYMTET, Xt q)( ) RE—HTE2ZeTX Dav HKCIKT(p(X) E 5



N5, THL P HZTNRZHIIHIEST S 3> %7 Mb% X O sublinear Higson J
> IN7 ~ME, subpower Higson J1>/X% kM, Higson O>/NT ME EFELY, A X,
hpX, hyX RS, A CPCL &Y, CL(X)CCp(X) CCh(X) DT, a¥Y
MEDIEFBIGRIE b X < hpX <hgX £725. %7z, TOOIHEHCKES 23>
R METH B, X612, avokT MEDFIR b X\ X (resp. hpX \ X, hyX \ X) &
Z 11 Z 41 sublinear Higson J0O07 (resp. subpower Higson 107, Higson J1007)
EWER, FEET viX (resp. vpX, vygX) £ RT.

EF 2.1 ([6, Definition 2.1]). FHEEZEE (X,d) D2 ODHES A, B RT3 & 13,
EREDR> 0K LT By(A,R)NBy(B,R) WERATH L Z% VS

IR, EROWHEEZ L L REFAMTH 5.

BiBEZER (X,d) D2 ODHES A, BIZOWT, TEDOR>0IIHLTH 2
S>0DMFEL T, d(A\By(xo,S),B\Bg(x0,S)) > R D ILD.

F72, ROMEDD LD,

#ni8 2.2 ([6, Proposition 2.3]). 7" B S— R HEEZEM (X,d) D2 DDOHEE A BIiZD
W, RIZFETH 5.

(1) v X ﬂc1thA ﬁCIthA =0.
(2) A BIZFEHT 5.

HiEEZEM (X,d) D 2 ODHEE A, B R E L THEBT S (resp. XTI
ELTHHTS) 2iF, D2a>08 rg>0D(FEL, x| >r 2725 xe X IR
L T max{d(x,A),d(x,B)} > ax| (resp. max{d(x,A),d(x,B)} > |x|%) DS DILD&
XXV (cf. [7], [14]). EF2.1 &mEH22D7FrI =2 LT, ROflE L fiid
N RTASN

%8 2.3 ([7, Lemma 2.4]). A, B ZHEEEZEH] (X,d) OFoEEL T2 &, KIZMFH
HTh3.

(1) C, ro>0DMFEL, |x| >ro D& = max{d(x,A),d(x,B)} > Clx|.
(2) D, ry >0 DMFEL, r>r D& Zd(A\By(xo,r),B\By(xo,r)) > Dr.

78 2.4 ([2, Lemma 2.6]). A, B ZHEE2#M (X,d) DR REL T2 &, XIEF
iTdH3.

(1) C ro>0BTFEL, |x|>ro D& = max{d(x,A),d(x,B)} > |x[C.

(2) D, 1y >0DTFEL, r>r DX X d(A\By(xo,r),B\By(xo,r)) > rP.



A8 2.5 ([7, Lemma 2.3]). 7' v 8— R EEREZEH] (X,d) D 2 DDH%ES A, BIZOW
T, RIZFETH 5.

(1) viXNCly,xANCly,x B=0.
(2) A B3 L U THMT 5.

R 2.6 ([14, Lemma 3.1]). 7" 18— 72 FRREZERH (X, d) D 2 DDEHES A, BIlZDOW
T, RIFETH 5.

(1) VPXﬂCIhprﬁCIhpr =0.

(2) A BIINZREE UTHRMT 5.

3 Higson 2OV /NY MEDTEM
SERa YR MEOERNLREM T E LTRSS TV 5.

8 3.1 (cf. [15], [12]). 2> %7 b TRVWEREHZER X ©a v 27 Mb aX I
DNWTC, RIXFEMETH 5.

(1) aX WRETH5.

(2) EFEDX DRAEEU E ACUIZDOWVWT
ClaxAﬂCI(xx(FI'X U) =0 <= ClaxAﬂC1ax(X\U) =0.

(3) EEDX DBEA U IZDOWT  Clgx(FryU) = Frox (Extex U).
T ZT, ExtaxU =0X\Clgx(X\U) & X ZHIRFT 2L U172 aX DK
DHERETDH 5.

[1]1 128 W T, Higson 2 > %7 MEOSEEMEZ RN 2 #iEMEICE 3 2 B0
PERI NIz, BEREZR (X,d) 23 TH—REETDH L 1%, EED e >0
LTH38>0rar7 VEA K. CX BIFIEL, d(x,y)<e THITED x,
YEX\K LT, X DH2HEHES P Tx,ye P 2D diamyP <8 725 b
DOMRFET S E% VWS, Z T, sublinear Higson 2 > %7 MbE & O subpower
Higson 2 > %7 MR Z RN T 2 - DU Rz EFET 5.

E# 3.2 (|2, Definition 3.2]). BEAEZZR (X,d) %% sublinear (resp. subpower) & L T
o TH—REHFZFTHL2E, EEDsc L (resp.s€ P) EEED a> 01X LT
HBr>0DFEL, |x|>rdxy) <s(x|]) THEIEEDx, ye X IZXHLT, X D
H HHEAEESG P T x, y € P 2D diamy P < ax| (resp. diamy P < [x|%) £ 722 & DH3
FET 2 E2 205, REDIZRVWEEE (X,d) D2rbDIZX L.



INHDEFICED, UTORN I %2152 2 e TE . MM 3.1 21
T ThELON, PEMERTE ZIICHETEETH D Z e MFHDbIS.

B 3.3 ([1, Theorem 2.6]). (X,d) %2 > %7 b TRWEFNER 2 7 18— 72
M T 5. hyX DERTDH 27D DRET TR (X, d) 3 o TH—HRHERT
HBHZETDHS.

TEIE 3.4 ([2, Theorem 3.7, 3.5]). (X,d) & 2 > %7 F TR mTHk R 70—z
B & 5 5. hX (resp. hpX) DEETH % 12D DRE+THFEME (X, d) 3
sublinear (resp. subpower) & LT oo THI—HHATH 2 Z ¥ TH 5.

WH D n KT — 2V v FZERI R (n > 1) 1%, 2 52NV HFEELTE
DREXNF2HEOHHEEFEL WS, FORE LTXDBDLNS.

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

W EREEO IR PEBHX [ X = [0,00) 12X 2 IEHICDOWTIAN K 5. [3] T BX\X
M RARREERR, 37205 2 DO HE 7SR S OME S TRE il
WTHBZepnEN. £, EDFR 35 BRI hpX, hpX, hyX 13552 TH
BZebdd. ZHED, [17, Theorem 4.4] H 2 WIZHFIEHIC X 2 AR HE
HRARD BRI AR TTREHSATH 2 Z D26, RDRDHES.

% 3.6. MHFHED X = [0,00) IZDWTRAAL D LD,
(1) vuX FEEEHEARTREZZ i ARl HEdATH 5. ([10, Theorem 1.6])
(2) vpX (ZFEREH LA ATREZ D AR REHiRi AT 5. ([9, Theorem 3.3])
(3) viX FEBHEAATRE 2R 2 e R AT REERUA T H 5. ([2, Corollary 3.10])

FHEE LR ATEEMELT vi X, vpX, VX DIENENEREL D Stone-Cech 2 > %27 ME
DREFEEL LD FHIE» SRS ([11, Theorem 3], [13, Corollary 2.8, 2.10]). 7=,
% 3.6 (3) 1% [9] TR SN2 ([9, Question 1]) DHEEMTH 5.

4 W< DO2HDf
N={1,2,3,...} zBAREOEE L T 3.

%l 4.1 ([2, Example 4.1]). (1) NiZ R _Eo@E O HEHEE AN2d0% Ny & F
5. g{%f 1 N —R %

0, nlFAHKDL X,
f(n) = .
I, nidEfoL =



CEDDE fFECHN) THY, fEED ne N WX LT diamy f(By(n,2)) =1 &b
fE€Cu(N1) THS. £oThyNi < BN, &7, BN IZNDIhOFEEa vy
F{KEL"B%%?@%, hgNy WESER TR,

2) B {yntneny Z 1 =1, ypy1 = yn+In(1 +y,p1) TEDZ. ZHE, FED
>0 LTERy=x—t CHfRy =In(1+x) (x>0) DRXED x PEEEE n(t) &
T2L 01 =100 THY, {yu}nen & R _EOME O HEEE AN DE N,
£52% (4.1 .

y=In(l+x)

O] Y1 Y2 Y3 Y4 s Y6 y7 ¥8

X 4.1
E1g§f : Nz—)R%

Fon) = 0, ni¥HaFFHDL =,
WL By =

LIEDDBE fEC(N,) T fECp(Ny) ¥T8%. EFE, st)=In(2+1) T2 sc P
T diamy f(Bg(yn,s(lyn]))) =1 82202 56TH 3. £z, FEDse 2 ITHLTT
BREZRTRXTDnIZDWT By(yn, s(|yn])) = {n} 72225 Cu(N2) =C*(N,) 272 5.
Ko ThpNy < hyN> = BN, 272D, BN, N DR/PDFEEa V7 ML WS H
%75)6, hpN, TR TIE R,

3) B {zntnen Z 21 =1, 2us1 = 20+ \/Zup1 CED, {Zn}nen KR _EOEHD
HOEHE ANZZdD%E N, 255 (K4.2).

y=v/x

> X

4.2



g{g@f : N3—>R%

o) = 0, nIFFHOL %,
UL nEROr

LEDDE fEC(N;) T fECL(N;) &b, FHEBE, s@)=vVi+1tTdLsed
T diamy f(By(zn,5(|zn]))) = 1 R 225 TH 2. £, (2) LFAERIZ, Cp(N;) =
CH(N3) ZC*(N3) & D, hiN3 < hpN3 = hyN3 ~ ﬁN3 Ao b, hi N3 F5EE TR,

@) Ny ={(0,n) [ n € N}, Ny = {(y2,0) | n € N}, N3 = {(0,~z,) | n €N} & L,
Ny =NjUNjUN; IZ R* LOBEOHHEME ANs. T=LPH, i=1.231D
WTC, hrN; & Clyy, N EFRBETH 2 2 W3 HEEL, Lo ()~Q) 256, Ny <
hpN4 < hgN4y < ﬁN4 iR RYASR

i 4.2 ([2, Example 4.2]). BHEHDO A -7z R2 IZTBWTROEHEREEEEZ, Z
NENERTEEREE AL,

8

% {0,1}U{0} x [0,1]
x {0} U{(x,In(1 +x)) | x> 0}
{0} U{(x,vx) [ x>0}
{0} U{(x,x/2) [x=0}

ERlzhzh0=(0,00 252 (K4.3).

[0,2°)
[0,2°)
[0,2°)
[0,2°)

X
Y
Z X
W X

y=In(1+x)
y=1
X X
0 X o Y
X X
0 Z 0 w

4.3

Ke{X,Y.ZW} 32k, EH33,3412k->T, av,7 MeOZEE2EELT
DRDEDITHD. 12121, 1 D%E, 0DPFLETHRVWILERT.



# 4.4. Higson a2 > 7 Meo stk

il
hi K | hpK | hgK
K
X 0 0 0
Y 0 0 1
Z 0 1 1
w 1 1 1

BIZWRXY #EZ2,, Y ED2Ha=(x,0)b=(x,In(1+x))ZDWVTd(a,b) <
In(2+|a|) T, s(t) =In(2+1) I EMHIHY subpower BIEITH 223, a, b & & TomifE
BlE0zaAh, ZOREZIZ o ALTHS. £oT, Y idsubpower & LT oo T
Fl—HOEATTIE R W20, hpY S8R TIER.

5 4.3 ([2, Example 4.3]). n € N IZF L TROEHN#E 2 5.
X, =2(n—1), x,=2n—1
Z=n(n—1), 2o =n" (= (z,+241)/2)
wh, = 31w, =2.3"1 (: (W:1+W:z+1)/2>

ZOrE, fEEDne NITH LT D LD,
xn—x;:x;“—xn:l, Zn_Z;:Z;wl_Zn:\/Ev Wn_W;:W;hLl_Wn:Wn/z

K2, EED >0 LTERy=x—1t &#fEy=In(1+x) (x> 0) DRHD x
PErSz n(r) & L, UTOBERITE D, BE {y,}nen {V,}neny ZED S (4.5) .

Yi=0, yi=1, yp=vamr+In(l+y—1), w=n0,) (>2)

y y=In(1+x)

0 : ‘ : :
yly/2 » yg y3 yﬁt Ya yIS Ys

4.5

ZorE, ERDneNIZHL Ty, —y, =, —Yn=In(1+4y,) DD LD,
EHIZ, x>0 LT fx(x) =1, fr(x) =In(1+x), fz(x) = vx, fwx)=x/2 &
L, Ke{X,Y,ZW} ¥ kec{x,y, z, w} IZDWT, max-metric D A - 7z R?> DE5>
£E5%
K= KU J {ky} < [0, fx (k3)]

neN



v, ZRENESEREY ANS. HAIZ0=(0,0) T3 (K4.6~49) .

y=1
X X
SRR O Yy y2 40 3y, Yooy Vs
Xy Xy
| x | x
Oy 2 Z 23 Z, 24 O wi Wiy w2 wh
X, X
4.6
y=In(1+x)
mx /V/T/T’x
O Xy 2y X3 O Iy y2 oy Vs oy Yy ¥s
Y, Y,
/’///rllx /’/(//x
Oy 2 Z 23 A 24 O W Wiy wa Wwh
Y, Yo
4.7
y=y/x
X X X
X )
O My X2 g X3 O iy Y2 yf vy Yoy s
Zy Zy
X X
O azg 2 4 23 A 2 O w Wiw) w2 wh
Zy

4.8



10

y=x/2
X X
O My X2 X O Yy 2o Vs oy, Y4y Vs
Wy 4
X X
Oy 2 4 23 2, % O w Wiy, — wm wh
W, Wi
4.9

EH33,34128-oT, ay 7 MEOZER2HIEIMTORD L 512k 5.

72 4.10. Higson 1 a > 87 Mboseetk

hKy | x y z|w hpKy | x y|lz w hgKy | x|y z w
X (1 1 1]0 X |1 1{0 O X |1/0 0 O
Y 1 1 110 Y 1 1|10 O Yy lol1 1 1
Z |1 1 1]0 Z ool 1 Z |01 1 1
W |0 0 0]1 w |0 01 1 w |01 1 1

BIZRY, #5258, 28 a,=(2,,0), by = (24, In(142,)) IZDNWT d(an,by) <
In(2+ |ay|) T s(t) = In(2 +1) (XHHLHY subpower BIEIT D 2 23, a, b % & LG
BORES 20— 2 =21 — 2= Zn = |ag|'? LETH D, ¥, 1% subpower & L
T oo TH—HREFETIZ R VDS, hpY, IZFTERTIE R,

—H, hY, ITLTH 5. FE, FEDsc LWL TY, D28 a=(a,a),
b= (by,by) D3d(a,b) <s(|a])(=s(a1)) ZHT=FTLFT5. L, Z,=nn—1)<a <
G =nn+1) B n< (1+V4a+1)2 K05 7, —z,=2n < 1++/4a; +1
THY, 7z, In(1+7,,)< \/Z: Viln+1) <2n<1+4a +1 956, K
FEID 1 +V4a +1 OLV—TDFET S, £oT, ak b EZREEIKREEI D s(a)) +
1+ 4a; +1 DEFEEREDFEEL, s(t)+ 1+ 4+ 1 1 3HHIRY sublinear BT &
5005, Y, iE sublinear & LT oo TH—HEIE L 22D, Y, 3ELTH 5.
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