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UKL & # [E M (Sin-Ei Takahasi)

1. #23 Banach ZZRf X B URE DILARZEM] X* 125689 2 BIE##T O
EAARERX
£l =<1 £l I xll (x EX, £ €EX*)
X, &5 & &|X Cauchy-Schwarz DARERZRD LY., DL XX
Horder DAEREZRDO LY, RARLZATRAHAINDIEE RN
EFXTH 5,

Z Z T X 236 # Banach B8 A _E® Banach module T 5 & %
KRz AR C THONWEX LOEAREREZRDT L 57, BSE
EMEN B2 AREREZEH L. X LD multiplier @ Gelfand Z5#t & DR
Bz OWT, BRI module TERTHZ ENEHMTH B,

2. A ® carrier 22 @, DHITT 9 E P, LT, M, ZHIETD A

DO KIER] ideal & L.,
X% = span{MyX + (1 — e)X}
B TZTeyldgley)=1%2MWiT ADILTHD. 448 9E D,
LTy Xp=X/X® EEE, ©p LD X, iZBIT DR MABFOLK
21X, TKbT. ¥ 9E @, xEXITHLT,
Ty (x) = X(@) =x + X¥

LEL. Z0EE, R M oe]l X, iX. ROFERERIT
IE¥ B >0 BFIET 5L & BSE LML :
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2100 |<8] 3 1w,

(V(pl, e s @Pn € (DA, Vf] e (X(pl)*, ooy an € (Xq)n)*, Vn = 1, 2, ...)

ZDESRBDOTRE ||o|gsg TRDOT. TDLE, BSEXRZ bV
B D2 [1pseX, 13/ VA | o|psg @D & T, Banach A-module &
BB EWRND, ->T, FER:

| 2 so@n | <lobsss | 3 fioma .

(chly see ‘:Pn € (DA’ Vf] € (chl)*’ Lde) Vﬂl E(XCP.;)*’ Vn = 1, 2, "')

% BSEAFZRELELEZ &I2T 5,
FRZ ADEFREE CTHNIZE, @, X CHhLENHE~DEEE
Bic lelE O OB BRBN D,
X'c= {0}, X;_ =X, m(x) =x + {0} =x (Vx €X), X =[] X,
ThHbH, - T, BSE-AFER
3 1@ | =l ollase

.
igl fi o T,

IXBIZAER ’

lf) sl xllsse ll £l (x E X, f EX*)
%37, LA L Hahn-Banach DIIREEH. | xllgse = IxI| T
HBMD. ZOBE BSEAERIT. BB OEAREREKD L
T3,

HIZ A=XThi.

X¥=My, Xo=AMy=C, (Xp)* =C* =C, my(x) =p(x) (xE X, ¢ EDp)
THD91 5. BSEAFRIL. [HBSE-AZFRX (12])
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n
.Z Ci®j
i=1

n
; cio(®y) IS o llase A
(Vq>1, we s Pn € D,, Vcl, vy EC, Vn = 1,2, )

ZERbHOLTWD, - T BSE-AERIIBIHETOEAARERLIH
BSE-AZERZFHILTWB EdvEL 5D,

3. ADD XA~Dsiigers A- #E[RRIE S % multiplier & FENZE D4
A2 MAX) Tkbd, ZOLEEXZTEMA,X) Izt LT,

(Ta)" (@) =W(@)T(@) (VaE A, Vo E @y)

BWTT R MAVBT B—BIZEES ). 4
X = {£: x E X}, M(A, X) = {T: TEM(A, X)}
LE<, EICHER BSE XY MBEOKE [1X, TEbT.
ZZTRY bl o[ X, B8l TH D L1k, ROFKTH S :
B BA LM O, x X E2E X,
(@, X) = (@, X(@)) (@EPs, xEX)
TEEBIND OyxX 2 H WEJ@A {9} x X, ~DE m (2RI DRI
tH% mg)% {9} xX, KHBALIZLE, ©) 2D q}g)@ {9} xX, ~DE
8: @ — (9, o(9)) WEKETH D,
BA DEBRIX

M(A, X) = TTgeeXe RO X =TIgeeX,
ERDPETH B,

Hii# % Wiz 3 Banach module % BSE &FEA TRV, Zhi
multiplier ® Gelfand Z#:23 BSE-AEZR TRAIFMM T oD =
L AER L TW5A, A[#t Banach BiZ 1 H & @ _ @ Banach module
LEBZ LISTE S, THABSE ThBLE, BSEBLWE, M
B N—T 4 B FHR. (T#) C-R 21X BSEROAENZ D
DTHBWD . iz hiE CH-BIi3Z Ot ko BSE Banach
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module TH B, Bz 7 Ma[#EE G Iz LT, CQG),

LP(G) (1 = p = ), M(G) IZ & BSE-Banach L (G)-module T& % ([51).
ElZN b ORRIX 1] O REREAEZRELTNWS, 5L G»
2y Ry M T2 <L TH M(G) 13 BSE-Banach L*(G)-module T 5
([4D-

A 2 WTe T SO L LT, W Banach BBORM T, {1, A#
H*#. L°(G) (G: compact), L\N,) (N, ={k, k +1,k+2, ..H) &»rdH
% (3> Banach module TiX, GAAar 7 hDLZE, LYG) -
module & LT®D LXG) (L<p=s®) BWESFTH B (5]). £/ ANEH
FOEBAL T2 R R WBAIZR VT D, ROBHERRT X 512F
1T 5,

Theorem. Let G be a compact abelian group and let 1 <p,q < + .
Then L*(G) is a Banach L*(G)-module such that (LY(G))" =
I1° @@ -

YEG"BsE

Proof. Let y€E G and @, the multiplicative linear functional on
L?(G) associated to y. Then (Ker @y) * LYG) C (1 -) *LYG) .
Actually, let f &€ (Ker ¢y) and g ELYG). Then

(0 * 00 = [ vesHiEds =10 [ TS =10k = 1@ =0
forall t€G. Hence f*g=(1-y)*f*gE€ (1 -y)*LYG). We
therefore have (LY(G)) %= (1 -y) * LYG) . Let g ELYG). Then
lg+ @GN = inf llg+A-1)*hlg=ly*glly=IEMVle=IEMI.

he€LYG)
Conversely,

lEMl=ly*glg=ly*{g+@-v)*h}lq=<llg+ @ -v)*h}l,
forall h€LYG), so |8)| <|lg+ (LYG))™|| . We conclude that the

mapping:
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g +(LYG)™ — £
is an isometric linear isomorphism of (LY(G)) g, Onto the complex numbers

C.

Nowlet o€ Hhc (Lq(G))Y. Then we can regard G as a complex-
=G s |

A
valued function GG. Also we have

g (8) = g+ (LYG) " = 8() = 9,(e)
for each Y € G and g €ELYG), so that

| 3 ity | <8

n
.21 CiYi "
= P

1

igl Ci® Py, " LGy~ B

(W1, ..., Y0 €E (A}, Vey, ., cn€C,Vn=1,2,..)
n n
igl Cii "p = igl i
Eberlein theorem that there exists pg € M(G) such that
o) = [ ¥ )dmo0)
forall yE G. If T is any trigonometric polynomial on G defined by
n

W)= 3 cn) (tEG),

then .21 cio(Y;) = fG t(t"l)duo(t), so that fG r(t‘l)duo(t) sB||1:||p. By
1= ’
the Hahn-Banach extension theorem, there exists a linear functional Mg

on I*’(G) such that

Since

Lo, it follows from the Bochner-Shoenberg-

Mo(® = [ 1T )dno()
for all trigonometric polynomial T on G. Consider the corresponding
function g5 € LY(G) given by |
M(h) = L h(H)g(t7)dt (h € LX(G)).
Then
o + (LYG)™ =B = M) = [ ¥ )dolt) = o)
forall y G, sothat o€ (LYG))* . Consequently,



QUENA — ¢
LYG)" = vg‘BSE(Lq( G)y. Q.E.D.

BE® carrier 22 A Fpoa#t C*- 38 D3 @ Banach module 1%
BSE T& 5 ([51)s 2o T LEDRE L DOV TRD L 5 22BN ZH
ATL %,

BRI 1, 2227 Ma[#EG LOLPBLYG) (1 <p < + o) & #F
%5 &%, £E&D Banach L°(G)-module X |3%&4: :

A

X =YQAESEXY
e g ?
BHIZ—f&IEL T, ROBEDEZL NS,

FIRE 2. DS % Wi7c 3 7 # Banach B AZRHUITIT X : AL
D Banach module X 1% X = [MpeeX, ZWiT.
3
M(A, X) = MpseX,
BRI T DIZONTIXE 5 ?
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