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1 EFEEMEEEN
BTSRRI B AR RIS

E(R)E-—h;nggf—logP(’)"'R n), 0<R<C (1)
CEHEINDS. 1-7L C BREFBEEREETH), R IEEL - FThh R="1ul
(n & M BEFNRFRANLBAOHFFEBLRDLT), RYEE P.(M,n) R ICTF
ié]u;"" V) EEX@%/J 'ﬁg. mlnwx P(W X) ”» ﬁj(:"il‘:' ) E@$®ﬁ’]‘1ﬁ mmwx Pmax(w X)
FPAHZENTE S, NS DR R

P(W, X) Z

Proax(W, X) = max P;(W, X),

1<;<M
TEESND. 17ZL
P,(W,X) =1-Tr[S.iXj]

@ YN X < T R TERRRENE X = {X} kﬁﬂ:@‘?‘él@ﬁ'@ﬁ'ﬁ*):ﬁfﬁ)
5. 2T Spi BHEETT Y7 W = {w!,w?,..., wM} ﬁ‘B%Ifﬂfﬁ BB wl



MICTABEERZETHS. 7V 2HFFLEVRAVORZEE, (1) TERINL
ETEEEEBICT A TRIE

E(R) 2 E4(R) = max sup {uq(7,s) — sR},
L 9<s$1

CHALNBC LHFRERTS, 7L, m={m, My ma} R0 m=1%
BT ERBHERSHTHL, TXTOS; PHKRBO L & *T"?"\'CU) S; HSAHD
EXICRETEZONATREMPHEORATVS, LMo ThEED 12D S; 5R
AIRRED & & 121X conjecture & L TREIN TV A, £/

palmys) = —logGls),
GM;=7WM e,
A(s) = Zm —i—

L, & S EADTV T 7Ry VEA A={1,2,...,a} 5 Hilbert 22l H I
BIAHHDEFRENDERTFEER - S ORNRBIIHIET 2BEMEAETD
. 22T dim[H] < 00 &¥ 5. Holevo [6], Ogawa and Nagaoka [7] Tid p,(m, s)
M-1<s<1THERTHLILDFEPFINTVAEYNILARHIEEI TV 2P
72, CORMXTITa=2 T2REEERREZEDHEIC0< s <1 DHHEAT p,(r,s)
BMERTHLZ ELEATS.

2 WENEMOME(ZD 1)

Proposition 1 ([2], [3]) A(s) % invertible LIRETA. D& FRHPBY L TIT
po(m,s) BMEBETH 5.

1

_ grh L z L z L L,
Z TS5 Z m;8,% (log Sj““‘)z)—(z 781 )’“"(Z m;ST* log S[**)%] > 0.

Remark 1 A(s) 7% invertible Th 5 &V I RERZEFNIZ LR TR RV, T
D A0 TENVE ZTRTOD S; F invertible T { T A(s) A% invertible IZ%2 5
BELDHE. T 12T S A% invertible ThHhhIT A(s) & invertible &
5.

a=2DLERERD. ZOLE ST = 4 S2‘+" =B LBEHEDODm =7 =}
L5, Lizhis THENEMOLE 2RI

Tr[(A + B)*(A(log A)? + B(log B)?) — (A+ B)"**(Alog A+ Blog B)?*| > 0 (2)
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RIEBATIITL V. 22T Q) KDL IERT 5.

Tr[(A + B)*(A(log A)? + B(log B)?)] — Tr[(A+ B)"***(Alog A + Blog B)?]
= Tr[(A+ B)™**(A + 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 EHHD. Tihbb

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

Proof. (3) XKD &L IKEFKTE 5.

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

Tr[AB(log B)?] + Tr|BA(log A)?] — 2Re Tr[B/?A'/?1og AA'/2B/?log B|
Tr[AB(log B)?| + Tr[BA(log A)?]

—2(Tr[BA(log A)%))/*(Tr|AB(log B)}))}/?

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

AV
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a

Remark 2 Theorem 1 i3—#?D o IS LTHY LD, TH—KD 7 122V THK
niLD.

Theorem 2 s=0 D& X N2, Tihbb

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

Proof. A,B &£ %I invertible D & ERD L HICEFRTE 5.



(A-!—B)—l — A—I(A—I + B—l)—lB—l — B—I(A—l +B—1)—1A-1.
CDEE (B) BRDLHITERTES.
Tr[B(A + B)™! A(log B)?| + Tr[A(A + B) ' B(log A)?]
—2Re Tr([log AA(A+ B)~!Blog B]
= Tr{(A™'+ B~ (log B)!] + Tr[(A™' + B~!)"}(log A)?]
—2Re Trllog A(A™* + B~!)!log B]
= Tr[(A™' + B~Y)"‘(log B)?| + Tr[(A™" + B~)"!(log A)?]
—2Re Tr(log A(A™! + B™)"Y2(A™! + B7?)7/2 log B]
> Tr[(A™ + B~ (log B)}] + Tr[(A™ + B™") " (log A)?]
—2(Tr[(A™" + B™) ™ (log A*))X(Tr[(A™* + B™!) " (log B)*])"/*
= {(Tr{(A™' + B~!)"(log B)*))"/2 — (Tr[(A™* + B™")"}(log A)*])*?}* 2 0.
RIZ A F7-12 B S invertible ThWk X3 A, =A+el $7213 B,=B+el tB
ELDRHEILRERS.
Tr[B.(A: + B.) ' Ac(log B.)Y + Tr[A.(A. + B.) ' B,(log ALY
—2Re Trlog A.Ac(Ae + Be) ' B.log B] > 0. '
CITe—0 ETNITEHNOAER LS. ]

Remark 3 Theorem 2 i3—#%D 7 IZ2WTHEY LD, —fkD a DL EIHY L
ONE dbh bR,

3 #BIEBOMME(ZD2)

A+ B %KD& 512 Schatten 5% $ 5.
A+B = tul¢n >< dal,
272U (.} i A+ B OEAE, {6, >} BNETAEANY FUTHD. TOLE
REB5.
Tr|(A + B)*(A(log A)?® + B(log B)?)]
= Y < ¢al(A+ B)*/*(A(log A)* + B(log B)*)(A + B)**|¢» >

= Y < (A+ B)"/?p,|(A(log A)? + B(log B)*)(A + B)**|¢n >

Y t: < ¢al|(A(log A)® + B(log B)*) 4, >

= Z t,an.
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Tr[(A+ B)~***(Alog A + Blog B)?)|
= > 2" < ¢u|(Alog A+ Blog)’|¢n >

n
= Yt
n

CZTRNDE S % Lemma *LELT 5.

Lemma 1 t,%,a1,a2,b1,by > 0 A0KRD 2 &2 FHizT L7 5.
(1) tia1 + t2a2 > by + by

(2) a1 +ag > t7thy + t57 b
ZHDLEEED 0<s <1 IR LTRANED L.

t‘{al + t§a2 2 t1—1+sb1 + t2_1+8b2.

Proof. t; =t, D& ZXHALD. ¢t >t & LT—BMEEEDLEWV,
CDLEREBES.
tay +tyag — t7 by — t310by
= tlay —t710hy +than — 131 by
= t1_1+3(t1(11 - bl) + t;1+’(t2a2 —_ bg)

t1_1+8 (bz - tzag) + t2—1+s (tzag - bg)
(31" —t71) (taag — ba).

I CRERAM (1) PHBOND.

v

taag — by > 0 B HIT 51 — 7140 > 0 206 ERFFE L L WV ERIERD. —F

taags — by < 0 ZoXREGA.

tla; + thag — t7 by — 37 0h,
;0.1 - t1—1+sb1 + t§a2 - t;1+sb2
$(ar — t7'by) + t3(az — t5 'b)
£2(t5 by — ag) + t5(az — t3'ba)
(83 — t3)(t3 b2 — a2) > 0.

v

IOTRERISH (2 AOBONG. FAREOEEMITE —15 >0 LRES,D

Bohs,

O

167



Remark 4 A 2 5 & Lemma 1 3T LIKY L2 %w, KAIE LT

2 3 1
131 =31t2=2:t3=13a1 =§7a2=1aa3=§1b1 =§:b2=47b3=1,3=

N =

i N
11
tia; + taag +tzaz = by + by + b3 = Ch

19
a;+az+az = tl—lbl + t;lbz + t;lb;; = -6—

&%) 2 RBIBY LON

2v/3 3
tia; + thas + tiag = T\/— + V24 5 = 4.068914.

3
£9b, + £5°by + t3°bs = —‘g: +2v2 4+ 1= 4.1171021.

LA o TEDBERRERDVRY L Z .

Theorem 3 A,B % 2RTGCIEEHELTS. COLEEEND 0<s <1 ITHLTHEK
WD, Thbb

Tr[(A+ B)*(A(log A)? + B(log B)?) — (A+ B)**(Alog A+ Blog B)?| > 0.
Proof. Theorem 1, 2 2*%5 Lemma 1 D 2 &R O N5 O TG Y L.

Remark 5 Theorem 8 {Z—#KD 7, m DL EDFH LD,
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