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1 BETEREMERE
BT RIER KT B AR B

E(R)——ll1ﬂg1fwlogp( R n), 0<R<C (1)
CEBESND, 7L C HETREREETH ), R HE%XV— N ThY R =10l
(n & M ZEREFRAT] ERNOHFFFE &%im“), BB HEE P.(M,n) ERICT
#28 ) FEE O B/IME miny x PW, X) DB D R OB/ ME miny, x Poa(W, X)
YA ENTE S, uneo?b%$u

1 M
=3 Pi(W,X)
szl

Prax(W, X) = max P,(W, X),

1<5<€
TEZEINS. 27ZL
Pi(W, X) =1 = Tr[Sui X;)

X; <1 =@y IEFRFRMERNE X = {X} CRETLEEDRNVETD
5, 22T S BFETOY 2 W= {v,v?.. ., wM} PORITNAFEEE v £
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MIGT A EBEEERAZETHS. 7V aFFRESHOREE, (1) TEESNL
BT EEEERICTT 2 TRIZ

E(R) > E,(R) = max sup {g,(m,s) — sR},
T 0<s<i

THEZONBZEVFRINTVD, 2R L, r={m,m,..., M} B Y m=1%
BT RBHERESHTHAH, TTD S PHBKRBO L ERTXTD S; FHRD
EERRLETEZONATRIBONTVS, LAWoTH LD 12D S; AR
AIRRED & X121 conjecture & L TRESIhTWA, $/2

(m,8) = —logGls),
G(s) = TT[ ()*,
A(s) = Zm —j’_

i=1

REL, B S ATV T TRy VRE A={1,2,...,a} » 5 Hilbert ZEH H &
bbfbtﬂﬁ@g?fﬂiﬁﬁ’\wﬁ:ﬁﬁf‘ﬁ% i S; DHARBIIIT 2BEEERETDH

T Z T dim[H] < 00 &3 5. Holevo [6], Ogawa and Nagaoka [7] T p,(, s)
7)‘ ~1<s<1 TMEHTHLZLDFAPENTVEFEZTEHTII TV 2P
72 SOBYTH a=2 T2 RLEERHEDOHEIZ0< s <1 ORBET py(n,s)
BMEETHE L %ERTS.

2 WEESOMY (20 1)
Proposition 1 ([2], [3]) A(s) % invertible LIRETSH. ZDE ERVHY LTI
po(m,s) BMERTH 5.

TT[Z?F, —‘1“— 271‘] logS——‘l“— ZmS‘*" “lts ZWJ _‘1‘- 13(_ )] > 0.

j=1

Remark 1 A(s) A% invertible TH 5 & VI RERENITLFRTIE RV, §T
Dm B0 TRWVE ETTD §; 5% invertible Th { Th A(s) 2% invertible 2% 5
BEbHo, Thhd 1ERET S A invertible THNIL A(s) 3 invertible &
5.

a—-20)l‘.§%%x.% p@k%sl+s-—A Sl—H—B tjﬁ)%%—é«a)f’y)ﬂ']“"ﬂ' ==‘12'
Y5, Ltﬁ‘of?ﬁﬁbﬁﬂ&@[ﬂl&’ij‘?ui

Tr|(A + B)*(A(log A)* + B(log B)?) — (A+ B)™***(Alog A+ Blog B)*| 20 (2)
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RIEHTHIEL V. 22T Q) 2ZROLICERTS.

Tr[(A + B)’(A(log A)? + B(log B)?)] — Tr|(A + B)™***(Alog A + Blog B)?]
= Tr[(A+ B)™**(4+ B)(A(log A)* + B(log B)?))
~Tr[(A+ B)"***(Alog A + Blog B)?|
= Tr[(A+ B)***{A%(log A)? + AB(log B)? + BA(log A)? + B*(log B)?}|
—Tr[(A+ B)~**{A%(log A)* + Alog ABlog B + Blog BAlog A + B*(log B)*}|
= Tr[(A+ B)™***{AB(log B)* + BA(log A)*}]
—Tr{(A+ B)™***Alog ABlog B] — Tr[(A + B)"***Blog BAlog A|
= Tr[(A+ B)"***AB(log B)*| + Tr[(A + B)'**BA(log A)?]
—2Re Tr[Alog A(A + B)™'**Blog B. (3)

Theorem 1 s=1 DL IWHD. Tibb

Tr[(A + B)(A(log A)? + B(log B)?) — (Alog A + Blog B)?] > 0.

Proof. (3) iIRD LI KEFTE 3.

Tr(AB(log B)?| + Tr[BA(log A)?] — 2Re Tr[Alog ABlog B]

Tr[AB(log B)?] + Tr|BA(log A)?] — 2Re Tr[BY2 4% log AAY*B"/%10g B]
Tr[AB(log B)?*] + Tr[BA(log A)?]

~2(Tr[BA(log A)*)Y*(Tr[AB(log B)?))'/*

{(Tr[BA(log A)*))*? — (Tr[AB(log B)*))'/*}* > 0.

AVARRH

i

]

Remark 2 Theorem 1 {Z—fZD g IS LTHY LD, T—D 7 ISDOWTHHK
nirLo.

Theorem 2 s=0 DL EWHTD. T bbb

Tr{(A(log A)* + B(log B)?) —~ (A+ B) (Alog A+ Blog B)?] > 0.

Proof. A,B & % T invertible D& EXD X H IZERTE 5.



(A+B)—1 — A-I(A—l -+ B—1)~1B—1 — B—I(A—l +B_1)_1A—1.
TDLE ) BRDEIICERTES.
Tr|B(A + B) ' A(log B)?] + Tr[A(A + B)"'B(log A)?]
—2Re Trllog AA(A + B)™'Blog B]
= Tr[(A™! + B~) " (log B)*| + Tr{(A™! + B~*) ' (log A)?|
—2Re Tr(log A(A™* + B™) ! log B]
= Tr{(A™! + B (log B)?] + Tr[(A™* + B~)"}(log A)?)
—2Re Trllog A(A™ + B™)"Y2(A™! 4 B~1)"1/2]og B]
> Tr[(A™71+ B (log B)?* + Tr[(A™ + B log A)?]
~2Tr[(A™" + B™) " (log AX)X(Tr((A™F + B™) 7 (log B)*))/?
= {(Tr((A™* + B~Y) (log B)*])"/* — (Tr((4~* + B™")}(log 4)*])*/*}* 2 0.
RIC A 7L B A invertible ThWE X3 A, =A+el 703 B, =B+el &8
ELDBEDPOREES.
Tr[Be(Ae + B.) " A(log B.)?| + Tr[Ac(A. + B.) ™' B.(log A.)?]
—2Re Tr(log AcAc(Ae + Be) ' B. log B, > 0.
TCTe—0 ¢ TTHHNOARERZES. o

Remark 3 Theorem 2 iI—HD 1 IOV THEY LD, — KD a DL EHY L
ORE ) bRV,

3 HENEMOMME (2D 2)
A+ B XD X S Schatten 77T 5.
A+ B =) tuldn >< ¢al,
2R {8} & A+ B OEEE, (|6, >) EHET2EERS PV THE, TOLE
Reigb.
Tr[(A + B)*(A(log A)? + B(log B)*)]
= 3" < 6al(A+ B)*/*(A(log A)? + B(log B)")(A + B)"?|¢, >

n

3 < (A+ B)"?¢,|(A(log A)® + B(log B)*)(A + B)*?|¢, >

il

>3 < ¢nl(Alog A)® + B(log B)?) ¢, >

= Z o
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Tr((A+ B)"**(Alog A + Blog B)*)
= Et;“’ < ¢n|(Alog A + Blog)®|¢n >

n
= Y ;7%
n

SZTRDL ) Y Lemma ¥ UNELT A,

Lemma 1 ty,t5,a1,0as,by,b2 > 0 ANRD 2 &bl Lv 5.
(1) tiag +taaz > by + by

(2) a1+ az > 710 + t51hy
CHOLEEEDN 0<s <13 LTRAAEL D L.

tiay + thag > 7100y + 51 h,.

Proof. t; =t, D& ZTBHLD, t; >t & LT—HBEETEDLLEWV,
CDEEREBA.

tial + t§a2 - tl_1+sb1 - t2—1+ab2
= tla; — 710 +thas — 15100,
= 7 (t1ay — by) + 8370 (Baas ~ by)
t;1+s(b2 — tgag) + t;l+s(t2a2 - bg)
(t2—1+a _ ti’“"’)(tgdz — bz)-
CZTAEFTIIES (1) »oBLN5.
thag — by > 0 R HIL 71 — 471+ > 0 225 LRIFER L L VHERVER S, —F
toas — by < 0 o 6&:{3}(’5:?%2)

tlay +thag — t7 b — 131 by
= tla; —t7H0hy + thap — t5 00,
= t(ay — t71by) + t3(az — t7ba)
£3(t5 by — ag) + t5(as — t5 " ba)
(5 — t5) (3 b2 — az) 2 0.

SOTRESIRSEM Q) OB LNE. FREOEAMIE —15 >0 LERE,S
Bons. O

v

v
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Remark 4 B2 5L Lemma 1 3BT LIEY A%, REE LT

=3ty =2,tz =14 =-§',0»2 =1,a3=g,b1 =%,b2 =4, b3 =1,8= 5
ET5E
tia; + taay +t3a3 = by + by + b3 = %
19

a; + ag +az = 1710y + 1510y + t310y = 5

Ll 2 &MBIIN LD

2
Hay + tiay + tlag = g +V2+ -;_ = 4.068914.
3
£75by + t5 %y + 5% = % +2vV2 + 1 =4.1171021.

L7ehto T DB SRV L.

Theorem 3 A, B ¥ 2XATEHAEL TS, COLEEEND 0<s <1 XL TH
Wi, Thbb

Tr[(A+ B)*(A(log A)? + B(log B)?) — (A + B)™'**(Alog A+ Blog B)?] > 0.

Proof. Theorem 1, 2 2°® Lemma 1 @ 2 £H0 B LN 5D THRIIKY L.

Remark 5 Theorem 3 iI—#2®D 7y, m DL I HWY LD,
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