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1. &

7AF T NEEHBEOBR#EOTE LTE Mo hER | [BEBEST
AFTINThHDI L LD reduced group C*-TRA nuclear TH 5 Z L
XEMETH B, | 27 AF TV EBBETFRITLTHERT AL E
ZR7,
FTEFHOEHRZFEBLL ). UTICHEIERIZI[K-V]IZL %,
Definition 1.1. Z2# (M, A) 2SROME XA T H L E/ETA RS
FEFREE LSS

W) ME7+2 74 BTHoTEBRA: M > M MIZEAE
fH e BE « R CRORERE AT,
(A® A = (L ® A)A.

(2) M EEEEEFRIFAIFE p(resp. ¢) 1375 (resp. H) FETH %o
?&bgkwﬁg%ﬁ%ﬁflﬁ‘o

o((w® )A(z)) = w(l)p(z) for all z € mJ, w € M;F
(resp. ¥((¢ @ w)A(z)) = w(1)y(z) for all z € mf, w € M]).

p(l) < coDEEX(M,ANET VN7 P THBEVY, ERIELT
p(1) = 1 £ LTH <, T fundamental unitary & FFIEH % 2=
YVVERETEAT 5,

Definition 1.2. (m, H,A) 2 EAZLHE o (CHHET 5 M OFKEIRH
Y4 b, SOEEFUVINMEE LN P EBEOERAEW 2RTE
£ 5o

W*A®A)(z®y) = (A®A)(A(y)(z® 1))
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T A ;TR E T B

WAEBIZZ=Z )2 o T WA Z LIFFEHBL I L TK-V] O
THELLGRLONATWS, BRI VN7 baTEH (UTHICETE
LIER) (M, A)H L TR ETFBE (M, A)SERTE S, 221274
YA YBRMIEBH) OB TRIZER {(w®)(W);w € B(H),}
DRBHLEE-bD, FEAXA@R) =W*1z)W & LTESE
ENb, . GAERHEIIEE T + ~ / 4 < VB Plancherel IFE D 1F
DNHEZRTERTE, INOPFHICETFEHL LS, 4(M, AP0
(M, A) %R L7200 L AR OBRIEE (M, A) I3 LTI Ly 280
ETE (M A)PELIRL, COBTHRIEIRVORBTEEWM,A) L B
WCEBETH L, 7S 0ICEDWMTEMO/ VLA T 272b DI
C*IRTd» V) Kustermans & Vaes D\ ) C-BRU L EFHOEE»HO
(K-V])o STTIRIDC-BE ALY, AL LI ICLT(M,A)IcH
BT 5 “A % ATHobT, av/57 P EFROTT 2 BHE TR
-

2. TAFEY T4 LEREE

BOBELEAILIICTAFE ) FANERTES,
Definition 2.1. (M, A)FAERRELZETHEIC(M,ANE T A F 7V
v, TTIREmBEARE L I, EX (wem)(A)) = w(l)m(z)
BIRTDze M, TRXTDwE M, IZOWTHLTAI VI,

RIZZODEHZEAT S,

Definition 2.2. (1) EF8 (M, A)2EM4 (W) AT &3, XD
)G HOBMNRT PVDA Y b &} jey PHFET B L EITW
)0 EEDNY Py e HiZxt LT, lim; ||W(neE;)—n®;| = 0
HELD LD,

(2) EFEE(M, A)D &M (Wo) A 73 &3, kDX 5% HOBA
R IVDER Y Mg i PHEET D EEIIV), £EDOC-B
ADEY (m,Hy) LEBONZ Fvpe HiZxt LT, lim; ||(r ®
DWW n® &) —n®&| = 0D IED, TTIEBEW #°
AQK(H) ® multipier IZB 5 Z LITEERLTE

IPIDOTRBICAV L TROERNS D272 ([T)o

Proposition 2.3. &H (W,) & &4 (W,) iZFEETH 5,
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7 A F T VRS E TR
INEEADLETRIIERSE EFEREHF LN
Theorem 2.4. (M, A) ¥ BBETH L T4, LTREETH 5.

(1) (M, A)i2T AF TN Th b,

(2) (M, A)I35H (W) 2 AT,

(3) (M, A5t (Wa) % 272

(4) C*BRAIHEEL b D,

(5) C*- B AIIEEL b5, HDO nuclear Th b,

(6) 74 ¥ ) AT YBRMIE A-linear 2KEZ b 5, BD injective T
b5

ZORRIZOVTE DD Remark L TB E 72V, COBRT—HFRE
BTl 2%FHLATET, (M, A)OBBELINLGEITHK
DIOPE D DIIKRBRTH b, T 7-HERKacIRDBEIZII Ruan([R])
12X o T I N FREOERDIE STV S, Operator Amenability & —
B DO BEEE FEE D Amenability & DRBED L I H T ) Th o TRV,
BFBHEDT AF Y'Y F 113 Bedos. Murphy. Tuset i UFiZ Conti 725
2 L o TS h TV B, ([B-C-T]. [B-M-T1]. [B-M-T2]. [B-M-T3])
SRS OB THRIRN 1 = 2 —EREATV R VY, [D-Q-V]D
B GRS TV 5 X 5 12 Blanchard & Vaes i3 & DERT % LEHIF
BIZRLTWS (200344 FoBETHRTIEBTVRW), &k
I 5 @ statement 122V To AR I NIITEEOFENIRE R LIT/RS
NBEREDDTHhord, TORMIKZIIEIIL TRV, HIHO
Ruan DR IR ¥ ML RO T A, FLEFLEENI )%
%6 —3—50

REFERENCES

[B-C-T] E. Bedos, R Conti, L. Tuset, On amenability and co-amenability of algebraic quantum
groups and their corepresentations, #0A/0111027. ’

[B-M-T1] E. Bedos, G. Murphy, L. Tuset, Co-amenability of compact quantum groups, J. Geom.
Phys. 40 (2001), no. 2, 130-153.

[B-M-T2] E. Bedos, G. Murphy, L. Tuset, Amenability and coamenability of algebraic quantum
groups, Int. J. Math. Math. Sci. 31 (2002), no. 10, 577-601.

[B-M-T3] E. Bedos, G. Murphy, L. Tuset, Amenability and coamenability of algebraic quantum
groups II, #0A /0111026.

[D-Q-V] P. Desmedt and J. Quaegebeur and S. Vaes, Amenability and the bicrossed product
construction, Ilinois Journal of Mathematics, to appear, #QA/0111320.

[E-S1] M. Enock and J.-M. Schwartz, Algébres de Kac moyennables, (French) [Amenable Kac
algebras], Pacific J. Math. 125 (1986), no. 2, 363--379.

[E-S2] M. Enock and J.-M. Schwartz, Kac Algebras and Duality of Locally Compact Groups,
Springer-Verlag (1992).

73



[Kal
(K-V]
[M-N]
(M-V]
[R]
[1]

[VV]

(Wi

TFAFTTNEHETE

G. I. Kac, Ring groups and the duality principle (Russian), Trudy Moskov. Mat. Oba¢.
12 (1963) 259-301.

J. Kustermans and S. Vaes, Locally compact quantum groups, Ann. Sci. Ecole Norm.
Sup. (4) 33 (2000), no. 6, 837-934.

T. Masuda and Y. Nakagami, 4 von Neumann algebra framework for the duality of the
quantum groups, Publ. Res. Inst. Math. Sci. 30 (1994), no. 5, 799-850.

A. Maes and A. Van Daele, Notes on compact quantum groups, Nieuw Arch. Wisk. (4)
16 (1998), no. 1-2, 73-112.

Z.-J. Ruan, Amenability of Hopf von Neumann algebras and Kac algebras, J. Funct.
Anal. 139 (1996), no. 2, 466-499.

R. Tomatsu, Amenable Discrete Quantum Groups, preprint.

S. Vaes, Locally compact quantum groups, Ph. D. thesis KU-Leuven (2001).

S. Vaes and A. Van Daele, The Heisenberg commutation relations, commuting squares
and the Haar measure on locally compact quantum groups, Proceedings of the OAMP
Conference, Constanta, 2001, to appear.

S. L. Woronowicz, Twisted SU(2) group An ezample of a noncommutative differential
calculus, Publ. Res. Inst. Math. Sci. 23 (1987), no. 1, 117-181.

S. L. Woronowicz, Compact quantum groups, Symetries quantiques (Les Houches, 1995),
845-884, North-Holland, Amsterdam, (1998).

74



