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1 ECHIC

Wigner-Yanase skew information & [4] TRD K S ITEEREI Nz
I,(H) = 3Tr (i [0"2, H])*] = Trlpt?] - Trlp* Hp 2]

COBRHZETIRE p LHEENE H OMOI TN ZH5DITHBHED de-
gree *LTEZALNTWA. TTT[X,Y] = XY —YX ¥ commutator ZH 5D
3. FZThE Dyson & K> TRD K S IcHgk & L Wigner-Yanase-Dyson skew
information ZPEEN TV 5.

Ipa(H) = 5Tr{(ilo™ H)Glo'™*, H])) = TrlpH?] - Tr{p* Hp'*H), a € [0, 1]

BT HRNCERNE H X—BACIIIFEFMERETH AN T OmX TIRK S X
WEED C* LDEFURIEIERRT A BT TH S LIRET 5. FRE [5] T—ML
XN /= skew information ZF72ICEZE L, HSFED uncertainty relation ZEU 7z,
%7z [6] Tld Luo [2] DFERO—MILZE X T2, 5 2 & TId Wigner-Yanase-Dyson
skew information DL LGN EEEHERTS. FEIETF L LT 2O —R{bEH
RS, BRICEABTINSDIXRTOEHZUET 5 EHZHBND.



2 Wigner-Yanase-Dyson skew information |CB§d

A HERE 1ERIR

Wigner-Yanase skew information & uncertainty relation DEDBRZ RS Z &
I3 %. BEF/FOD system ICBWTIIETFIREE p ICBI2YHEE H ZEBHI L&
ZOWIFHAER TrpH] THH5HLENS. ENBIEXRTERINS.

V,(H) = Tr[p(H — Tr[pH|I)?| = Tr[pH?] — Tr[pH]*.

CTTETIRE p L 2DO0WHEE A Bl U TROARERNKDIIDT EHHIS
nTwns. .
Vo(A)V,(B) > {ITr[p[A, BJI* (1)
U/ U Wigner-Yanase skew information {ZX#3 % RMD X 9 7% uncertainty relation
IKDWTIEED IR NT LIS TVS. (3,5 R K)
1
L,(A)L(B) > +[Tr(sl4, B

BT S.Luo & classical mixture ZHESR LI BFHAEEREEZHS5DTRO LS E
U,(H) Z8A L.

U,(H) = \JV,(H)? ~ (V,(H) ~ L(H))?, (2)
THOELE SLuold 2] ICBWT U,(H) IKBIF 5 RD X S 7% uncertainty relation
1%z
U,(A)U,(B) > 7ITrlol4, B 3)
CZTROBMBRICERET 5.
0 < I,(H) < Uy(H) < V,(H), (4)

AFX 3) & (@) OEHERTAENX (1) OBEILTHS. COETRAENR (3) IoH
‘3% one-parameter JEIERZ Z 5.

Definition 2.1 0 < o < 1 L ETIRE p & YHE H 1IN LT Wigner- Yanase-
Dyson skew information ZRD X S IZEFEKT 5.
[ 1 N ; -~ (e -
Tya(H) = STr(lp", Hol) o', Hol)) = TrlpHE] — Trlpe Hop'~H

XBEELTROBEEERT 3.
1
Joa(H) = 5Tri{p" HoH{p' ™", Ho}] = Tr(pHg) + Tr[p" Hop'~*Ho,
Jc72U Hyo = H — Tr[pH]I T®Y {X,Y} = XY + YX & anti-commutator %%
597
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C D& ERDBFRHELD LD,
LolH) < L(H) < J,(H) < J(H). (5)

2) DEHED—MILE LTREEST 3.

UpalH) = \/V,(H)? — (Vo(H) — L o(H)Y?
DL (5) DRAIOAEFRK DRIV ILD.
0 < Io(H) < U,o(H) < U,(H).
B4 DELERER (3) DEEO—ETHS. 2T TROBRERB:.

Theorem 2.1 ([6]) FEDETRE p LAROWER A B LHEED 0<a<1
KX U TR D 3L D.

Upa(A)Upa(B) 2 a(l - a)|Tr{pl4, B]I* (6)

Remark 2.1 (6) lcBWVT a=1/2 2B LITXY (8) BMFENB. LIh>T
Theorem 2.1 Luo [2] D¥ERDO—MLTH B DN %.

3 —ME(ZD1)

Definition 3.1 o, > 0 Y BFIREE p & ¥R H I L T—{EX iz Wigner-
Yanase-Dyson skew information L BEET Z2EZRD I SITERT 5.

Ls(H) = 2Tr[(il0%, Hol)(ilo”, Hol)p* "]

2
= S {TrlpHE] + Trlp™Hop'~=~*Hol} = 5{Tr{p" Hop' Ho) + Trle" Hop'*Hol}.
Jpes(H) = STrH{p", HoMo®, Holp "]
= %{Tr[pHg] + Trp**# Hop' P Hol} + -;-{Tr[p"‘Hopl"’Ho] + Tr[p’ Hop' P Hol}.
KIRDESICEERT B.

Upas(H) = [ Tpas(H) Jpap(H).




Theorem 3.1 p W' invertible D& ¥, ¢, >0 a+p>1 Xllda+8< 1 %
Witz & EROAEFEXDNKD D,

paB(A) paﬁ( ) > Otﬁ|T7‘[p[A, B”|2' ) ,

Definition 3.2 o, 8 > 0 L EFIKE p & YHE H I L T—R(EE N Wigner-
Yanase-Dyson skew information (2) LBET 282 RDX S ICEKTS.

Ty (H) = STr{(lo™, Hol)ilo?, Hl)) = Tr{p™HE] — Trlp® o’ Hy

. 1
Joap(H) = 5Tr[{p% Ho¥{p®, Ho}] = Tr[p*2Hg) + Tr[p*Hop’ Hy)
FRDEIICEET 3.

Onas (H) = /T () Ty (H)

Theorem 3.2 p A invertible D& &, o, > 0 1K U TRDOAFANKD ILD.

Upas(A)Up,as(B) = 7——|Trlp™ (A, B]II". (8)

(a+B)? +ﬂ)2

Remark 3.1 (7) & (8) BV T a+B=1 B LICEKD (6) BMEFEN5. L
72D > T Theorem 3.1 & Theorem 3.2 1% Theorem 2.1 DFERD—RILTHB T &
Nbhd. Lizh>oTaE  Luo [2) DESKBHETHS.

4 —HME(ZD2)

Definition 4.1 f(z),g(z) % [0,1]. FOIFEERGREHE TS, TDEZ f(z),9(z)
IRD 2 -4

(1) EED 2,y €[0,1] KMLT (f(z) - f))(9(z) — 9(y)) = 0 ALY LD
(2) f(z),9(z) & (0,1) FCHMHTFTEET F(z) = log f(z), G(z) = log g(z) LB &

0 < inf ,() su Glz)

0 Fla) S SR i) <

MDD
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Rl L ¥, T (f,9) % compatible in log-increase, monotone pair (% LT CLI

monotone pair) £\ 9.
FRRIC LT

Definition 4.2 f(z),g(z) %Z [0,1]. LOIFEELGEHETS. TDEE f(z),9(z)
HRD 2 St

(1) FEED z,y€ 0,1 EMLT (f(z) - FW)(9(z) — 9(y) <0 AMHILD
(2) f(z),9(z) i¥ (0,1) ETHWATIRET F(z) =log f(z), G(z) =logg(z) £HEBL &

G G'a) _
0= 2L Fl) = 22, Flo)

< 00

MR DALD
Fial=3 L &, Xt (f,g9) & compatible in log-increase, anti-monotone pair (B&L T
CLI anti-monotone pair) £\ 9.

Definition 4.3 o, > 0 L BTFIE p & YHE H I L T—HRIEE N skew
information LBET DR I, (500 (H) EBRLUIZE J, (1,00 (H) BET U, (1,1 (H)
ZRDESICERTS.

Lsan(H) = FTHL (o), Hul)Cla(e), HA(o)

= (Tl (P)9(e)(o) HE) + Telf (0)g(p) Hoh(o) Ho
—Tr(f(p) Hog(p)h(p)Hol — Tr[f(p)h(p) Hog(p) Hol}

Toam(H) = STeLF(e), HoHo(o), Ho}h(o)]

= ST ()9(0)a o) HE) + Tel (0)g ) Hoh(p) Ho)
+Tr([f(0)Hog(p)h(p)Ho) + Tr[f (0)h(p) Hog(p) Hol}
Up(r.am(H) = \/ (9. (H)p (5,90 (H)

COMXDEERZBBIDICRDELSZEAT S.

Definition 4.4 f(z),g(z),h(z) BX U F(z) = log f(z),G(z) = logg(z),H(z) =
logh(z) XL T

_ . Gl R €(C))
™= oz F'(z)’ M= e F'(z)
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o H'(z) _ H'(z)
n= Fe VTSR Fe

LB EE B(f,g,h) BRDES CEHT .

. m m
B(f:gah) = mln{(1+m+n)27(1+m+N)27
M M
(1+M+n)2’(1+M+N)2}

ELIRD 2 DDIRERHRTB.

@ (f,9),(f,h) cilﬁz%%%f:@“ CLI monotone pair TH 3.

Gly) ~G(z) _ H(y) — H(z)
F(y) - F(z) ~ F(y) - F(x)

1+ (z <y).

(I0) (f,9),(f,h) &%z CLI monotone pair & CLI anti-monotone pair T

5.
Gly) —G(z)  H(y) — H(z)

Fly) = F) T F)—F@) ~° <Y

1+

ROEEMEENS.

Theorem 4.1 RE (1) Xi& (II) DFTRD trace inequality MK DIID. FED
A,B € My (C) ICXI LT

Up (1,90 (A)Up (1,00 (B) 2 B(f, g, )| Tx[£ (p)g(p)h(p)[A, BI]|*.

h(z) =1 D & & Ko-Yoo [1] DIERMBEENS.

Corollary 4.1 (f,g) &' CLI monotone pair D& E, {LEAD A, B € My 0(C) I3
LT
Up(19) (AU, 1.0 (B) 2 B(f, 9)ITr[f (p)g(p)IA, BIII*.

fl@y=z*(@>0), glz)=2° (>0), h(z)=2" (y>0XlZy <0) DELEIRD
Corollary DG 5N 5.
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Corollary 4.2 XD (1), (2) B DILD.
(1) a,8,7>0M 0<a+pB <y RiILTLE

_ of
5(fagah)—(a+5+7)2-

(2) @,8,>0, y<OM a+f+y>0ZHi/-TLZ
By=— 2
B(f g, h) CEVETIE

Remark 4.1 o,>0, y<0 N a+B8+7>0 2T L&

LEBOT hiz) & 0,1] CEGTEEL. 0L p ORNEEEE DA
EWVe>0%EDBE h(z) 1d e 1] TEFICKZDT, TOXMT Theorem 4.1 723
A3 hiE Corollary 4.2 #185.

Remark 4.2 Corollary 4.2 D (2) Ty=0 &3 3& [8] D Theorem 2.3 HME5 N
5. FJ Corollary 4.2 Ta+pB+y=1&T3L [7] D Theorem 2.2 HEENB.
DED (1) D5 a,>0, a+f <L LD, Ez (2) D5 a,20, a+f21L
x5.
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