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a7 FEFRIIONT

R ARFHZE B#E FM ( Hideki Kurose )

JU

§1

BOEBEDRIZa N7 PEFEOIZIZRESESED C %, Hopf x- & D LNILT

A

Bz o, HEICHT LI EHEDT. REMLERIITEE LI ICBDONSE,
Tid Hopf +-fRELNXNTDa /X7 FEFBHOERENSORY — L. TDOWEZZHRT

5 EEENET S,

E#E A= (A e, k) H Hopf *-algebra TH 5 &l

A:  a unital x-algebra
6: A— A® A (coproduct) a *-homomorphism
st. (1d®6)oéd=(6Q1id)oé
e: A —> C (counit) a *-homomorphism
st. (1dQe)oé=(e®Rid)ob =1d
k: A— A (antipode) an anti-homomorphism
st. mo(id®k)od=mo(kRid)oé=uoce

KOo*xo0KoO*=1d

THbHEEEND, 122U, Q@ BREHT »VIVE,

m iZ A D product (m: ARA>a®b— abec A)
uld ADunit (u: Co A - Al € A)

ThHb,
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BFREVD EERZEOEKRTIE., G Lie BOERE 3B LOBBROEE &

5 2EBYDERTHNONSEN., I I TRHEARBEEDOERTHNS Z &IZT 5,

B G 2ERE. F(G) # G Lo C EEKLEETIIE. F(G) T pointwise L&

f* = fiT& D unital *-algebras S 51T

6(f)(s,t) = f(st)
e(f) = f(e)

&(f)(s) = f(s7)
(f € F(G), e 1 G @ unit, steG) LEHITNE. F(G xG) = F(G)® F(G) &b,

(F(G),6,¢,k) i% Hopf *-algebrao

Bl G ATy FNEOES, G OHRKTEROEEBEED SEKRESNS C(G) DHs

A A EFHUT. LEOFID LI ITEREINDS b,¢,6 T (A6, ¢, k) 1T Hopf +EELL 5,

I ZCHEMT B Hopf 8. EOBICIs1T BB G ITfHHE L7z Hopf +—HREEM 55D
EWRTOERTS &Itk niEohizbD, EHBLTH o %5 Hopf +HBUT—BITIZA
BTHIOU (moo # m) RAMTHIL (008 # 6)o (0: ARA S a®b — bBa € ARA)
Hopf + 3 A IS LT, b bBS LEDONTICH D A 132D LOBEIROHS

BTHEEIBAA—VER>TEHE MET THBILITT 5,

E3Hk A % Hopf ()3 A O algebraic dual &35, ¢ € A ¥ left (right) invari-

ant TH B EE. p N
(1d ® )(6(a)) = ¢(a)l ((¢ ®1id)(6(a)) = ¢(a)l) fora € A

ERirc g EZEN D,
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ZAUTEI U TIIRD Z EH - T 5B,
HE 1) Hopf +f# A E®D non-trivial 7% left (or right) invariant functional {Z&HAUTE

HEZ KO T unique (cf. [0]). F£72H BFEKT faithfull (cf. [7])
2) Hopf % A E®D non-trivial, left inv. ¢ € A" 2 positive (p(a*a) > 0, a € A) 7&
S

@ (X right inv. THHB.p(1) #0

@ 1Z faithfull (p(a*a) =0 = a =0)

RIRE Hopf ¥ A EOWEM inv. ¢ € A" [T EEIZ positive D ?

E#E Hopf »—& A B3

non-trivial, positive, (Mifll) invariant h € A’

ZHDEE. A% compact, h &2 A LD Haar measure &E1VH, ELF A _E®D Haar measure

RASH LT h(1) = 1 2RET B0

LiTEFELIza 37 b Hopf - HRENRF 1 MIVIZHBa /%7 PEFHOERT S

bOTH S,
a%7 b Hopf - REDERICABENIC. Hopf % A 1T LT

A DR¥EE A DEB

DTN TEHE Do

Hopf X% A D dual A’ ITIZERICHENERTEXS

prp=(p@Y)od (o, € A)
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Z D% convolution &), A X T DD T T unital algebra &7 5, (counit € 2% A’
@ HifroT)
A 5% Hopf - fRE7E ST, A I3 X 512 2 #HD involution NEFETE 5,

ﬁ:(p*OK,, QOb:QD*OKZ_l (QOEA,)

727120 ¢*(a) = p(a*) (a € A) TH 5B, ZD 2FEHHD involution D FT A’ I x-algebra &
7550 f§,b ZZNE left, right involution &FERT &EITF 5,
() o' =¢" (p € A) & & iE +invariant & k2 = id

©* i involution TIE7EW e ((p * )" = @* * ¥*)

Hopf R A ICH LT, H720dTICHLSLEBDRHEEDA A —VEFF-Tc&
& HOaAZS Y —RBITHAET S HONRTERSI NS,

E# Hopf R A 1T UTS {wijlij=1,n C A B A D (n-dim.) unitary corepre-
sentation TH 5 &l

6(uij) = Zuik & Uk

k=1

D ouauly = Y uuk; = &l

k=1 k=1
MEALT B EEEN D, U= (uw;) € Mpy(C)® A & A D unitary corep. VDo
(&) A @ unitary corep. U = (ui;) IZX LT\ antipode £ @D axiom £ s(uy) = uj; %=
B5,

unitary corep. {u;;} C A X7FIHIET 3 U = (uw;) € M,(C) @ A DBEHITH 5 &
{T e M,(O|(T®id)U=U(T®id)}=Cl

THBHEEED,
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§2. I 737 b Hopf +-HEUXEF B convolution algebra

EUF. A= (A,é,¢,k) % Hopf ¥, h & A ED Haar measure &35, A IZHK
(a,b) = h(b*a) fora,bec A

TEZLAD(-,) ITEBEMLE H, ENK I EITT B,

A B A" D algebra & UTDORBMNKRD LI ITEHEZINS,

7(a)b = ab a,be A
Me)=(1d®¢p)os €A

olp) = (p®@id)op e A
ZDEE T(a), \p),0(p) (a € A, ¢ € A') iE Hy, T dense i A ZEBHRIBICFEL. A 24

)
)

ZIY BEERETH B
B

m(a") C m(a)", Mo C M), o(@) C ole)”

(Z) WRINTIIE 7(a) (a € A) I3 Hy, LOFRIEAFITILRTE 32 NI trivial 722

ETIEIEN,

7
(ab) = w(a)7(d)
Alp * ) = Ap)A(#)
ol * ) = o(¥)o(e)
(a,be A, o, € A) BNEZELDHSMIRILT 5,0

X T EeHpITHLT
pe(a) = (¢,a") a€A

T € A BEHTHE, p € M IZHLT

@ =, for some { € H
= ¢ & L>-bounded i.e.
lo(a*)] < Alle|l- (a € A) for some const. A
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L?-bounded ¢, ¢, € A" ITXH LT
@¢ * pp 13 FE 72 L*-bounded,

PE->T
¢ * pp = @, for some ( € Hy,

ZD(EExy EDNS 2 EITT B,

HE 1) H, 138 + & Hilbert space norm @ F T Banach 8
2) A i Hy, Ol TFTTIV FIZAxACA

3) a e AITHLT a' = k(a)", a =k(a*) EBETHE

b
O = Qat, O = P,

BRZ a — db, 0 — o ZENFN x 2B ET B algebra A D involution &755,

x ZHELUL §{(F72id b) % involution &F 5 x-algebra A % Hopf x-algebra A & X3l
TAH. A EhE. Zh% left (F7213 right) convolution algebra &V 2 &iF 5, [
—fac Ao @, € A IZXD left (right ) convolution algebra A i3 left (right) involution

%D dual *-algebra A’ @D subalgebra EFZ 5 ENTEX 5,

EE 1) (b a) = (a,b) =e(a*b) (a,b€ A) DKL

(e i A L Plancharel weight)
2) A? 12 A T dense, BT left (right) convolution algebra A iF Hy, DHWREIZEI LT left
(right) Hilbert algebra T3 3.

3) (¢ =¢Exn=1T"(n)¢ LEHETBE 7(A) = (A)".
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(1¥) anti-linear operator a — a (¢ — o°) in H, OFAZE S(F) EMFIT. EHR
D(S) (D(F)) i3 achieved left (right) Hilbert algebra &755, &7z 5= F*, F* =S5 &

3o

3787 & Hopf «fR¥UTK T B convolution algebra A @ (FFHLICH ZA%) SEE TP
Hlix

7t(a), '(a) (a € A) A finite rank operators &7

ZETHB. TNEVRDEHEDRE S,

ZEH Banach algebra H;, ® minimal closed two sided ideal 57558 {A, : v € T}

PFHELT .
M= A, A, = M(n,C)
€Tl
A= A, (algebraic direct sum)
ver

T % A, = M(n,,C) LD trace , 1z LT\
e(a) = 74(hyxa) a € A,
ZWIZT hy = bl € Ayy F 51T by EXAILT S matrix unit {u;}
Yo v o v - ¥
€5 * €kr = OjkCipy €45 = €5y, hy = Z Aieg;

=1

NENB,
W =hyt ke hy? (i, =1, n,)
U= (u};) € M(n,,C)® A
EBIFIT U 1T A DBEHY unitary corepresentation &755, #€ T Peter-Weyl DFEEEIC

2 B IRDEFD KL,
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FEH Hopf »R% A 1o UTRIZEE
(i) Akar 7 b

(i) HIRKITEERIZ A O unitary corep. D& U” = (uf;) (y €T) BFELT

)

.A = 69 Span {u;g}i,j

~el

() Dijkhuizen-Koornwinder [1] &ié%ﬁﬁ@%$iﬂ%ﬁﬁhfi@$%%f\ LTWh5,

§3. Remarks |

1. %7 b Hopf -8k A =P Span{uf;}i; I LTS

~€er

I (uipbll* = R(b"ujui;b)

13 T
Mo

Z uk]u’k]b - Hb”2

FEED ac A {u],} O—REETEIFBNS. m(a) € B(Ha)o
T(A) AEAFE ) VIS X DML TE SIS O RHE T(A) &8, Z0&E A

M coproduct § (FEHEIC

®: (A — m(A) @ T(A)
ISR TR ® 1 O m(A) D coproduct E75B, 5T

(T(A) @ 1)0(T(4), (1®m(A)e(T(A) iZ 7(A) ® T(A) T denseo #-T (7(A), d)

1< Woronowicz DERTOD I /N7 hETFHENL S,
#iZ Woronowicz DERTD I /%7 METFEHNHNIT. £D dense 5 subalgebra T

2287 b Hopl + B EL B HDHEND, cf. [6]
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2. A % left convolution algebra for compact Hopf *-algebra A &3 5%, A C A &%

Z.AEADvpairing & <-,-> EDLo ac Az LT

A

<zrQuy, 6(a) >=<zy,a> =z,y€A

T b(a) BEHT B &

§: A— M(A® A)

i¥ *-homomorphism T. A ® coproduct 5% %, 7272 M(-) iZ multiplier algebra %

#Fbl. A=@,cr M(n,,C) &b

M(‘Zl ® "Zl) = Ha,,@EFM(na? C) ® M(nﬁ7 (C)

a®b— S(a)(l ® b)
a®b— (a®1)5(b)

i A® A LD bijection &75 5, #-T (A, §) iZ multiplier Hopf x-algebra &750. . Van
Daele [8] DEMRT discreat quantum group. ([2] HEH) FKid. #IT multiplier Hopf *-
algebra & UL T®D discreat quantum group 5 compact quantum group (compact Hopf
*-algebra) ZHEKT A I L TE. WHEDOHOIH NI, MEE. discreat, compact
quantum group Z4¥517535E & U TEL multiplier Hopf *-algebra M7 5 XD H T group

dual IZH8249 B DT HEDERIL T B Z &A% Van Daele iTk W m&x iz,
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