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7 Wigner-Yanase-Dyson skew information & U THIGNTWS. JAHET DD skew
information & AHEEMERRICRIT AHAMNBAICZEIN TS [2, 3, 4]. BETIREE
p CEHIE X,Y IIXf9 % Heisenberg OAHEE MEBIfRIZ
1
Vo(X)WVp(Y) 2 71T [plX, Y1)? (3)

TH5b. TTTHEUE V,(H) = Tr[p(H — Tr[pH|I)?] TEZEINS. ThkD L4
WEESR & U T Schrodinger DANRERE MERE%R

VAX)Vp(Y) = [Cou,(X, V) 2 7 ITr [plX, V]I

BHISENTWS. 72721 Cov,(X,Y) = Tr [p(X — Tr[pX|I)(Y — Tr[pY|I)] T 5.
TRlOTER (6) DHKTRER (3) K DBMOMERELT

LOOLY) 2 T [pX, Y]

WEZ BNTH T NRFRILTH o7z, Z0M% Luo [5] REHITIESZED R
rRTHAAREE R ET R

Up(H) = \/Vo(H)? = (V,(H) — L,(H))? (4)
B A LRDAEFEXEZE Nz
1 2
U(X)Up(Y) 2 ; ITr [o[X, Y]]*. (5)
T TELTFDOBERICEET 5.
0 < I,(H) < Up(H) < V,(H). (6)

ZZ T (4) XD—fifk

Upa(H) = \/Vo(H)? = (Vo(H) = L,o(H))? (7)

WXL TAER 5) ICHYT S0 DEEZZDRBERTHAH (7) REEZAW
—fRILZbh > TR, T TRROEERE X 3.

Definition 1 B FIKEE p LBIHIE H BIXUNRNTA—Z0<a<1icXLT

pa(H) = 3Tr [(ilo°, Hal)(ilo™, Ho))

ToalH) = 3Tr [{s°, Ho}{p**, Ho}]
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BT D. ItIEL Ho=H - Tr[pH)I THY {X,)Y}=XY +YX TH5%. ¥
TS BT BT=DICIET

Aa(H) = i[p% Hol, Ba(H) = {p", Ho}
EWVWIUBZHNS. TDLE

L(H) 2 La(H), Jo(H) < Jpa(H), (8)
Upa H) = \/ Tpal H) JpalH) (9)
THH
0 < Lpa(H) < Upa(H) < Uy(H) (10)
MDD,
DL ERDEEMZD 2D

Theorem 1 ETIREE p LERE X, Y IWLT

% Tr [(-‘Lf-_—ay (X, Y]]

2
Up,a (X)(jp,a(y) >

7=7ZL

U,a(X) =
o ) r S )

Remark 1 XD 2 mH 5 _ EOFEHIZ trivial LIZTWYIN L.
(1) lTr [(ei"iL) (X, Y]” & |Tr[plX, Y])|? iCidA/NBEHRIE 20O

(2) Upou(H) < U,(H) 2D U,o(H) < U, o(H) THBWU,(H) & U,o(H) ITIFK
/NEERIZ L.

Proof of Theorem 1. K = J(Ay(X) + A1—a(X))z + 3(Ba(Y) + Bi_a(Y)) &5
. ZDLE K=K Tdhs. Lizh>T

[l
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0 < TrlKK"]
= 2T7(AGX) + Ara(X)))a? + 2T7(Aa(X) + Ara(X))(BalY) + Bia(Y))]a
+%Tr[(Ba(Y) + Bi_a(Y))?]
= (37X + ArmaXP + (X))
F5Tr{(AaX) + Ar-a(X))(Ba(Y) + Bia(Y))]a

+ (Z]i‘TT'[Ba(Y)2 + Bi_o(Y)?] + Jp,a(y)) :

L7eAd->T
1 (Tr{(Aa(X) + Ar_a(X))(Ba(Y) + Bia(Y))? (11)
< 4 GTT[AQ(XF + A1 o(X)P+ Jp,a(X)) (%TT[BQ(YV + Bia(Y)) + J,,,,,,(Y)) .
ZCT
Trl(Aa(X) + A1-a(X))(Bal¥) + Bi_a(¥))]
Tr{(z‘[pa, Xo] + 10", Xo)({p%, ¥ +{0'™*, Yo})]

Trli(p*Xo — Xop™ + p' ™% Xo — Xop' ™) (p°Yo + Yop™ + p' Y5 + Yop'™®)]
Tr(i{(p™ + p'~*) Xo — Xo(p* + p' =) H(p™ + p' %) Yo + Yo (p* + p'~*)}]
iTr(p™ + p' ") Xo(p™ + 0 ™) Yo + (0* + 0" 7*)* XoYo

—YoXo(p™ + p'7%)% — Xo(p™ + p' ") Yo(p™ + p' %)

iTr((p™ + p'7%)? XoYo — YoXo(p™ + p7%)?]

Tr{(p* + p'~*)*(i[Xo, Yo))]

Trl(p™ + p'~*)*(i[X, Y])].

L7 T (11) iR ERMEICR 5.

3 (Trl(e™ + X, YD) (12
1 2 2 1 2 2
< 4 (T + AalX) + 1) ) (FT7BY + Broa V] + JpalY) )
BIRRIC LT
2 ITrl(o" + 22X, YD) N (13)

< 4 G:rr[/ﬂio,(lf)2 + A1 o(Y)! + Ip,a(Y)> (%Tr[Ba(X )? + Bi-a(X)?] + Jpa(X )) -

T
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£oT (12) & (13) ZMNFICTHLDFAER LB L

{% (Trl(p™ + p'~*)*(4[X, Y])])z}

< 4 G;Tr[Aa(X)2 + A1_o(X)Y + I,,,a(X)) GTT[BO,(Y)2 + By (V) + Jp,a(Y))
)

4 (-}iTr[Aa(Y)"‘ + A1o(Y)?] + LY )) (%TT[BQ(X)Q + B1_a(X)?] + Jpa(X) ) .
Lizh->T

* (@rl(® + P GLX, V)’

< 2\/ (%Tr[Aa(X)2 + Aa(X)2] + Lpa(X )) (%TT[BQ(YP + Bi-a(Y)?] + Jp,a(Y)>

2\/ (3T + AoV 4 a(0) ) (JTABCO + BroalX)] + (X))

(o
(B“_iip_lfy X, Y]] =-Tr [(ﬁzp—]—f)g X, Y]J
Re [(pa +2p1_a)2 X, Y]] =0

(F’f*Tpl—iY X, Y]] — {ImTr {(”a +2p1—a)2 X, Y]i] .

(T,« [(f’_t;__) (:’[X, Y])] )
_ _(Tr{(”“ LR [X’Y]D

Wz

2

(BQ_+_2’3_1—_Q> (z‘[X,Y])]) < Ualp, X)Ua(p, Y).

R#%IC

Tr

£b

L7x%5DT

Tr

LiEAoT

2
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2

I

- (z’ImTr (ﬁtzfi——a)z X, Y]D
(e [(2527) 1] )

(4= ]|

PLEX Y EmzR5. q.e.d.

I

Tr

£ 1 DOEHEMNKDITD.
Definition 2 E7IREE p LERAIR H BELUNT A2 0<a<1ITHLT

Woa(H) = \/T"‘ ilp*, Hol)?] Tr [(i[p*~=, Ho))?| Tr [{p®, Ho}*] T [{p*~*, Ho}?]
LERTD.
T DL ERDEEMEDID.
Theorem 2 ETIRE p LEHRIE X, Y I LT

VWoaK)W,al¥) 2 7 |Tr [1X,Y]) Tr [#0-1X, Y]] .

Remark 2 XD (1), (2) 58 | OAFXLEH 2 OAFAL DORFEEGKIT
AN

(1) AW, (X) &
(Tr {A"(X S+ Aa(X )2] + I,,,a(X)) (Tr [B 2(X)" + Bi-a(X )2} n Jp,a(X))

4 4

&:@j:/J\Hﬁ{-’Hitru\ )
VTr (i, Xo))?] Tr [(ilo*~=, Xo])?] &

[(%[p , Xo)? +

PR P e [, Kol 16, XoD)

4 2

BEU VT [{p7, X} Tr [{p'~, Xo}?] &

Tr [{p“, Xo}? +{p'™*, Xo}?
4

] + %TT [{p*, XoH{p" ™%, Xo}]

& DRNBIFRIZ IR,
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(2) |Tr [p[X, ¥]) Tr [20-21x, ¥])| & |Tr [0, v [
& DR/NMURITZV. BIB

ITr [1X,Y]]| & \Tr [(M) X, Y}] l

2
(o1 1-a\ 2

BEU |Tr [(2-9[X,Y]]| & |Tr [(3121—) [X,Y]”

& DR/NEFRIE R,

B) a=12DLEEH 1 LEHW 2EELHY Luo DERERS.

Proof of Theorem 2. K = i[p%, Xz + {p*, Yo} £BL. TDELE K* =K TH
5. Lithi>T

o
A

z + {p*,Yo})?]
)2] 22 + 26ImTr [p*[X, Y]] = + Tr [{p%, Yo}?] -

l

N
¥ S S
iasmn N assan N e |
A~~~

—
QbQ
EEE

Lo T
ITr [p*[X, Y]] > = (ImTr [p**[X, Y]])? < Tr [(i[o®, Xo])?] T7 [{p*, Yo}?] .
XY ZANEAT
Tr [0**[X, Y]] P < Tr [(i[o®, Yo))*] Tr [{p%, Xo}?] -

FRRICL T

ITr [P 9X, Y]] 12 < Tr [(i[0"™%, Xo))?] Tr [{p' ™, Yo}?] .
XY ZANERXT

(Tr [P0, Y]] I? < Tr (61", Ya)?] T [{0"~, Xo}] .

N
R
N

Spa(X) = 577 [l X)), Tpa(X) = 577 [{6% Xo]
Spa-a(X) = 3Tr [ Xl s Tpa-alX) = 577 [{6, Xo}’]

SpalY) = 3Tr (16" Yal)?] s ToalY) = 5Tr [{6%, Yo
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1 1
Spi-a(Y) = 'Z‘TT' [(i[Pl-av %])2] » Ton-a(Y) = ‘2’TT [{pl_a’ YO}Z]
EBLILEREZGRS.

|Tr [Pza (X, Y]] |2 < 4\/Sp,a(X)Tp,a(X)Sp,a(Y)Tp,a(Y)-

|Tr [Pz(l_a) [X, Y]] ? < 4\/Sp,l—a(X)Tp,l—a(X)Sp,l—a(Y)Tp,l—a(Y)-

CCT

Wp,a(X) = \/S ,a(X)Sp,l—a(X)T ,a(X)Tp,l—a(X)’

Woa(Y) = 1/ Spa(Y)Sp1-a(Y)TpalY) Tp1-a(Y)
LBL LHEOAREKX

VWoalXIW,a(Y) 2 2ITr X, Y] Tr [0, Y]] |.

Z19%. q.ed.
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