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H 2N () 2 O8ER ALV NER], B(H) 2% H Lo (AR#E) FHEORKE LT, &
T, fEHHE A 0B e BUSE R Z, Theh

W(A) = {{Azx,x) : |z| =1, € H}

ZLT
w(A) = sup{|(Az, z)| : 2| = 1,2 € H}

TERLET. ZhoolE&E, EHZEOMBICBWTHRATH 21300 5, BEHG, —RLEHA M
MRE, BUEMAT, SR T L8, 4L —Y a VHBHEOMODBHADIGHICBW T MO TEHTY.
ZITE, LK, BUCERICET 2 RERICOVWTE R T, 2okdic, I, TS
B HEOEEZ LET.

ER#E AL, (Az,z) >0forall z € H Zii/zd 2 &, IEfEAZE VY, A>0 e EET. ¥/,
ADAHRIEERZO L 2id, A>0 e E2E3. BORBRIEHZRE A £ BIIHLT, A— B DIEE
MFEor =, 2%0, (Az,z) > (Bz,z) forallx € H D VDL E, A>B 253, (FHZH
A€ BH) CHUT, FE /LA |A] ¥ 2=2 b KR r(A) 13, 2h2R,

|Al = sup{|Az] : 2] =1,z € H}

ZLT
r(A) = sup{|\| : A is spectrum in A}

CERINET. ZOLE, ROZEMPHLNTVET :

(2.1) r(A) <w(A4) < |A] for all A € B(H)
ZLT
(2.2) A DHOHEZRERARZSIZ, r(A) =w(A) = |A].
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x4mlB::A%<A_%BAf%)aA% for all & € [0, 1]

CERLE L. ZEZERAERIEFRZICRD, $2, B P LTRONEIFXEREEE
FATHET I EAMONTOVET. X512, ZOXEE —RIRFERIGELZb0 b, AUKERT
RDEIWEIHLZLITLET !
1 1 1 ﬂ 1
AuﬁB::AEanBA"ﬂ AT forall B¢[0,1]
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(2.3) |A 4 Bl < A" *B? for all a € [0,1].

T BECERICOVTEE S TLE I 2. 2DV TH, ROREFEXDH SN TVET ¢

(2.4) w(A fy B) <w(A™*B*)  for all a € [0,1].
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) by0<a<1
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“BYA7") by (2.2)
=7r(A'""*BY) by r(XY)=r(YX)
<w(A'™*BY) by (2.1)
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DET. EEE, (24) 25 (21) BAVAUL, FTIT(2.3) BB LM TEET.
L ZAT, 2 IBVWTE, BAFEOHERD [0,1] LULOGENERIN, ZTOL EROEEIES
NFELL:

(2.5) |Ats Bl < |A"PBP|  forall e [-1,—1].
kD, FoBERZRD THIUL, ROBIBHEEAEXDLD IOOTII VAL PHTEET
(2.6) w(A s B) <w(A'"PBP)  forall B e [~1,-3].
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3 B R
%7, FERACRE L 72 2 RD Araki-Cordes 5L ¥ Araki-Cordes A5 [1, Theorem 5.9 and

Theorem 5.11] IZDWTHREF: A & B ZRWRIE(EARET, 0 <m < A < M %7z IEDERK
0<m<M»PH2eLET. ZLT, h=Y2 rvBE%7. ZorE,

(3.1) K(h,p) |BAB|" < |BPAPB?| < |BAB|’  forall 0 <p< 1
ZLT
(3.2) |BAB|” < |B?APB?| < K(h,p) |BAB|" for all p > 1
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B h? —h p—1h? —1\"
(3.3) K(h,p) = D=1 ( , hph> for all p € R.
IDLE, p=2DLED
_(h+1)? (M +m)?
K(h.2) = 4h  4Mm
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Theorem 3.1 Let A and B be positive invertible operators on H such that 0 <m < A,B < M

for some scalars 0 < m < M. Put h = % Then
(3.4) w(A b, B) < K(h,—a) 'w(A'™*B%) forall -1 <a <O0.
BB -1 <a<0iMLT,

w(A o B) = HA%(A—%BA—%)QA%

— HA%(A%B*A%)‘“A%

—Q

< HA‘%IB*A% by —a € [0,1] and (3.1)

1 o a
< K(h*,—=)"*|A="BA"="
(0%

‘ by -1 > 1 and (3.2)
< K(h,—a) 'w(A*B%)

BEDIBET. 22T, —MbA Y buY gy FEBCHELT, K(he, =) T = K(h!, %) % £
DI DODT,
1

K(h®, —5)—0‘ =Kh! -a)' =K(h,—a)"!

Bbhhh ET. 0
FE ZOEHKHELT, a=002 %, w(Al, B)=w(A) =w(A'""*B*) T, K(h,—a)"!=1

THY, [, a=10F %, w(d b B) = w(B) = w(A1=0B) T, K(h,—a)~! = 112%D 7.
HE (24) DFAEHIZOWVWT, 5P LMEZLTEZET. K1V M3,

(3.5) |A t, B| < HA“T“BQA“T"

DAEATT. ZOMHOMIEZANE S ([5]). 3, Ando-Hiai A%k D
H (A7 ¢, Bp)l/PH < H(Aq o Bq)l/qH for all 0 < ¢ < p
Wb D, Lie-Trotter formula 12 & D, HHITHEWT
(A% #, Bq)l/q y p(1—a)log A+alog B as g — 0
ERBDT, ¢—0, p=1&35k,
|4 o B < et tosAtatoss]
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Hep 5 logAepalogBep 5 logAH < ‘6 5 logAealogBe 5 logAH fOI‘O<p<1

Y7 b, B Lie-Trotter formula % W T

l1—a l1—a

He(lfa)logAJralogBH < HA T BYA3
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