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REBIERZTRE L 1Z. CLO«RBEALZDLEDREp: A - COH (A, o) DZET
Db, TZTpRETH 2 LiF. FEEBRTDH- T, o(la) = 12D ¢(a*a) 20 (a € A)
Rz e 20D (I3 ADBAMAITTERT ). ADTTIE (REW) EEREHE MIZh 5,
Bl 2R, WERZER (Q,F, P) X L. A ZREINCH R HERE 2RO R A «- 5
(ZZTx e LTIRHEZHERPMS) L L, o =E (HIRHE) b 32 . (A, o) 3ASIRER
222 B, FERIHRBIE L TiE, N (-, ) ZHOHi Hilbert ZEf DICX LT, A= L(D)
% D EOMUERZECHEERZEZH O D2ERDO M T « B L, BiRZ brweD
Z—DOEEL T p,(a) = (w,aw) (a € A) T2 &, (A p,) FREEIMERZER/ICR 5, 5
B, (EEORBIIHERZEM (A, ) WX LT, #i Hilbert 25l D & B RXZ bl w € D, K&
KM@ 7. A — L(D) BFEIEL T o(a) = gu(r(a)) (a € A) 722 2 h0h 5,

G=(V,B) Z#fEREM 7772 L, 0(z,y) (z,y € V) % x,y MOHEEE (32 bbRE
REOEX) 3%, [T2FI0V OILTHRAFAIT iz C LofThleikoisE My (C)
L. Ae My(C) %2 G OBEITIE 35, Thbb,

1 ifz~y
Apy = x,yeV
Y {0 otherwise ( )

THd, LTLESLL DM, GERREFAREIREL X5, 2ok, ATEREIS C-
RECA=CIAPEED., ZhE GOBHERBEITER, ST, geRE—DEEL., Q1T
5) Q =Q, € My(C) %

(Qq)ey = qa(z’y) (r,y €eV)
TED D, E%(P_lk%ﬁT%oé%KﬁﬁxEV%~OEﬁL\Gmmﬂﬁﬁﬁi
7z @izﬁ/,\zlﬂaﬁﬁ) @qx
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WCEDEDD, TITy 6, ZTNAEHEBTH 20, BEAFOK (K Q,0,) 13 R
ETH b, 2. GORFARME L D EZIERMTH 23 Z 2 ICER SN0,
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W 1. AQ, = QA DD Q, = 0 (FIEEM) % H1E, ¢, 3 A LOREE 2%, Tb
B (A, 0,) BREEVHERZEMTD 5,

Proof. p,.(B*B) = (BQ,0., Bd,) = (Q,Bd.. Bd,) 20 (B € A). O

Gibbs LB ¢, . 13 1970 F4RIZ Haagerup IZ X D BHEE LD Cayley 777 7, $72bb
IEAIARIZH L TEZE XNz, Bozejko F (cf. [1]) iZ—M DR Cayley 77T 7ZF TN LT
Gibbs INBIR 2 ZE L 7205, 1 [5] 1ZFEREERIZ 2 7 2B D EiF7z. Gibbs ILEIEIIC DWW
T, KDFEFLAF 6] 2RV, WFIUTE K, fE1ICK Y Q, DFIEEEMHEITK
EHETHY, ROEEEZEZD !

m(G)={g e R:Q, > 0}

Ditg, AT ZOHEABICOAEHT 2 2L, (LoimERTENT) G DJRFTAR
HEREL RN EIZT 2, £y GHLTHRDARH25 X3 n(G) =R ER5DT,
DTTIEGoHEFABIEEIR2UEE L LS, 3002522 LT, HHE2IZ0,1 € 7(G)
THH, o Tn(G) FEEATITRV, 51T, L Q, =0251E, BHELL21HAT
IS ZEAT &7 EAMTH

I q

iy

BLEEMETHD, ZThED n(G) C[-1,1]R2Zdah b, BB, QFTFII—HK
DOHFREZERIT = (X,d) THERTE, /o TEA (D) BEBICEZ SN, o(T)IET
@ Hilbert ZZHAND ZKEDIAADSIART b 53 % (Schoenberg D EH) !

TEIE 2 (cf. [12, Section 9.1]). FEEEZLR T = (X, d) 1T L. RIXFMETD 5 :
(i) [0,1] cx(T) &% %,

(ii) T3 % Hilbert 22l H ND _IXHDiAAZ D, T2DB. [|0(2)—0(y)|]* = d(z,y)
(v,y € X) ZWi7e3B180: X — HDPFET %,

(i) diZ X LFOBEFEMEMTH %, T2DB. Y f(2) =0 ZHLITHEED [ € Cy(X)
W0 U CTRDAK D AZD - -
> F@)f(y)d(z,y) <0

zyeX

ZZT, Co(X)13d X Lo¥R— FEROEEBHEMBREOEEZ KT,

Haagerup % Bozejko [1] i, GHBIARD Zidn(G) = [-1,1] 82 Zml, ¥
72+ Bozejko-Szwarc 2] 1. Coxeter fif_ =D Cayley 7' 7 7 D85EIC, [AEOENRZAEH L
Tzo —7H Tl |5] WFEEBEIERI 22 7 DRFTH % Johnson 77 7 & Hamming 277 712D
W, _EiRd Schoenberg DEMZ FHWT [0,1] C 7(GQ) ¥ 82 Z %Lz, & DimiiZ
75T, Koohestani-EBMI-H 7)1, AaE [THEAY T X —% ) 2ROEZ 3L Lo
HEERN 25 7T TE) ¢ 1 TRVWBDIZOWT, ¢ en(G) (i=0,1,2,...) %32
ERAFH U7z (—RICIE ¢ 1320, -1 DN OBEEZ BN 2 )e 2D & 5 REFEEERIZ S 7 Of
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& LTHRIETF, L Grassmann 75 7035 55, ZOHERBEOME ¢ BEL 725,
Voit [14] 1 Grassmann 277 71ZDWTC, 5745 FEz AW THROR R 2E, 777
D QATHNTDOWTIE, [8, 9] BB\,

2022 £ 8 H1IZ Poland @ Bedlewo Thifft & A7 EFERFEICIW T, Marek Bozejko
W In(G) = [-1,1] R 2HEAHM TS 70 (BV) RN FIETE 20 LHWaT7,
AROEMRIZZ DM VICEZ 28D TH %, $3. ROAEHMD LD !

WA 3. CRESHEM S 7T A& KIIAMTH 5 :

(i) —1en(G) %%,

(i) GII=H 77 7 TH 5,

X5, (1) R GE)DEDILDE E, 7(G) 0L THFRTH %,

ZOMREICED, [0,1] C7(Q) 7B X5RTHT T 7 G RRETIUERVWZ &I
5, BHE2IHEMCZED LS BRI 25 XTIV E 0, HVFGne s 0EEn, X

Gz,y) = {z €V :0(z,2) = d(z,y) — 1}
rB, Thbb, y kDb OFGEVEAORETH 5,
FIE 4. G 2HARD 2 Lod#iEEM 7 7 7358, RIIEETH % .
(i) ©(G) = [~1,1] £ %2 5,
(i) G5B I (TRBR) NOEEIDAADBFET 5.

(i) GIEZ=F T 7 7THD, DD, 21 ~ X9, 13 ~ 14, T3 € G(21,72), 14 € G(x9,71),
15 € G(x1, 1) NG(24,73) ZRTHITT KD RTERDADH (21, 29, 23, 14, 75) ZHF
72720 (~ ITBEHERE R 2 2R T),

(iv) GIZ=H 7727 ThHY, o, BHELIZED 2THR 2,y IZDWVWTH G(z,y) 1 TH
b, TRODB, Glx,y) ND 2 THREMOREEKIINT Gr,y) TEENS,

EHAHO (i) & (iv) DFMEME Djokovid [4] 1ICX %, T I T, ZETHRVWESE S I L,
BIAE O 13X AR ES2AR2HAEEL T4 77 7THY, ZDODJHRIZ, W
T —HA PP HBRE —OWMDRVTHE LN & X ICHEI Y 2, S BEPERE
EBRERET 2 DOMRE@EZ L ES M, 2 TRERESDOBESDHT, O D 2THAMD
FEEEX Z N6 OMMEDMEITFE LW, £z, Oy 225 Hilbert 2%/ £2(X) ND K DIA
AIZERICHER SN2, EH 4 (i) 0ROl LTX. (FE)K,s DD 5 .

Ty Ta

AN

i) I3 Ts

VRFIIA Y 74 TBML 72,



FRE 3 & &M 4 DFFFCDWTI, fwsC[13] 2 TV E 0,
GOVRDE ZFZn(G) =[—1,1] ¥725 T & BRITIBNTDY, ROGEY R N TR ER
WZHDIAD 5 Z L EZROBIH» SHERENETH S S -

{15}

{4,10}

{3.9}

{3.8}

YOEREGD & =, BEEK O (FHEREERIZ S 7 e 2 205, BRSO L = b [FAkkR
WCHEET 57012, FEREERIS S 7 DEFE% Zieschang [16] DFEEICH] - TH LALE L T
AED
B 5. M 27 G = (V,E) &, B!, (6,j,h=0,1,2,...) FEL T, 2THK
x,y [ DFEHED h 72 5 I1XFIZ

{z eV :0(x,2) =1, d(z,y) = j} = pi;
DD ILO L &, FEREIEAITH 5 L\ 5,

CDERIIHED & BT Qp XU MEIRESD & TITHHEEERZZ 71275, THR
ROMERDOFEREERI 7 Z 712, ICIERIRDE T 5N 5, ST, ARERERIZZ 712
DWTIERDFERDLD 5

IR 6 (Weichsel [15]). H A ARICERICHEDAD 2 GIREEMEIER 2 7 3B R,
By A 270, NOZELOdd 77 7DATH 5,
ZZT, S =2m+ 10RO BB m FEm+1 DY OFSEEEERICHEX
N3 Qy DEH T 5 7% Oy £ERL. ZEILOdd F'5 T EFER (cf. [3, Section 9.1D])s
FEL T RIS E R DA D 2 HIREREER] 2 2 7 O % (JEIR) @2 A A ERIALSMC R
DIFBZ . EHWZARETHIUEZN O Z T 5 Z 21k, BEREOWHEZE e Bbh s,
Z ZCIEFFIER R0, Coxeter Bf W LD Cayley 777 712OW T, IED/L— b
LROEEET L, FreWRNLT, 2ICEDEDL— MIBEINS T DOILEEKD
BEZO(x) bEL . 0 FHELHTE Qn NDOEFERMODIAAIZIR S,
T, MEERTORED T 7A + 77 MAGEEEM S S 7 0 ZRIBHIAHERICO
WTERHICEET TETDH % 5ol X7z, EROEETIIRRE Lo NA £ CTREDSE
TLE ok, ZHud. BMl-Zakiyyah [11] ICE D BEAZINLZETHDH, XRTERINS !

QEC(G —sup{Zf L fECV), Y |f(@) —1,Zf<x>=0}

z,yeV zeV %

EH212E D, GH 5D 2 Hilbert ZEEAND ZIIDAADFET 52 &, QEC(G) <0
BFEETH 2, £/ —RICQEC(G) > -1 THH, FEEMNWHILODIE G WERT T
70HAERoNS, BM(10]. RUOZDGIFAXEEZZREINiv, Z X DIABER
WL T —1/203% 2 MOBIHICR > THE D, QEC(GQ) < —1/2 Ziil$ 77 7 OfEiE
D7 OFIRAMb 2, ZOX5%7 7 7%k s 2 Z e AHTOHETH %,
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