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Some inequalities on generalized skew informations
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Abstract— We give a trace inequality related to the un-
certainty relation of Wigner-Yanase-Dyson skew informa-
tion. This inequality corresponds to a generalization of the
uncertainty relation derived by S.Luo [8] for the quantum
uncertainty quantity excluding the classical mixture. Also
we show a counter-example of the uncertainty relation re-
lated to Wigner-Yanase-Dyson skew information given in
[6] recently.

Keywords— skew information, uncertainty relation, in-
equality

1 0000
Wigner-Yanase skew information O [10] 00000
oooooo.
_ 1 [ 12 2
I,(H) = 2Tr [(z [p ,HD

TrlpH?) — Trlp"/*Hp'/* H]

O0bD000O0O00O pOo0bC0ODbOO HOOOOOO
O0000D0O0O0O0 degree0O0O00O0OOODODODO. O
00 [X,Y]=XY-YX 0O commutator 00O 00.0
O00O00O Dyson DODOOOOO0O0DODODODODO Wigner-
Yanase-Dyson skew information 00 0O O 0O0O.

1

puo(H)

STl H)) Gl )
TripH?] — Tr[p“Hp'~“H],a € [0,1].

p0000 I,,(H)DO convex 10O0O0O00O E.H.Liebin
[7foo00000o0o0oooooOo0ooo. oo
00000000 HOODOOoOOoooooooooo
0000000000000 Hilbert OO HODOOO
gboobobobooboob.obbooboobooo
O0000. Hilbert 00 HOOODOOOOOO (self-
adjoint operators) 000 Li(H), D00 D00 (density
operators) 0 00 S(H) O0OOO0DDOO0OO0OOO0ODOOO
0. Wigner-Yanase skew information 00 uncertainty
relation 0000 [9)00000000. OO0 Wigner-

Yanase-Dyson skew information [0 uncertainty relation

*0 755-8611 0D 0OODOO 2-16-1 0000 OO0 0O0OO0OODO
00000000 Division of Applied Mathematical Science,
Graduate School of Science and Engineering, Yamaguchi Uni-
versity, Ube, 755-8611 Japan. E-mail: yanagi@yamaguchi-u.
ac. jp, This research was partially supported by the ministry
of Education, Science, Sports and Culture, Grant-in-Aid for
Scientific Research (B), 18300003 and (C), 20540175

135

0o0o00Qg [5,11]00000000. 000 [11)00
00000 skew information OO0 O0O00OO0O, 000
O uncertainty relation DO O0O. OO0 OO0 Wigner-
Yanase-Dyson skew information 0000000000
g.000b00oboc0ooobooooobooo.

2 Wigner-Yanase-Dyson skew informa-
tion 00DOOOODOODO

Wigner-Yanase skew information [0 uncertainty re-
lation 0000000000 DOODO.0O0OOOO system
000000000 pO0000O00O0 HOOOOOO
000000 TrlpH)0O0OD0O0O0O. 000O0D0OODO
ooooo.

Vo(H) = Trlp(H — TrlpH]I)?] = Tr[pH?] - Tr[pH]*.

0000000 p0D0O0O0O0OO0O0 A, BOOOOOOO
goodoooobooooooono.
‘2

(2.1)

000000000000 Schrodinger 00O OOOO
gobooooo.

Vy(AWV,(B) > {|TrlplA, B]

Vo (A)V(B) — [Cov, (A, B)? > £ |TrlplA, B,

| =

000 covariance 000 OO00O0OO;
Cov,(A,B) =Tr[p(A—Tr[pAlI)(B — Tr[pB]I)].

000 Wigner-Yanase skew information 000000
000 uncertainty relation 000000 O0O00O0O0O0O
O0ooooooo. (9,5,11]000)

1

(A

(A)I,(B) 2 {ITrlplA, B

00 S.Luo O classical mixture OO0 O0O0O0O0OOOO
0000000000000 U,(H)Ooooo.

Up(H) = Vo (H)2 = (Vo(H) = L,(H))2, (22)

00000 SLw O 80000 U,(H)OOOOOO
000 uncertainty relation 0 O 0O .

Up(AU,(B) > {Trlpld, BIP.  (23)



ooboobooooobon.

0< L(H) <UH) < Vy(H).  (24)

000 (23)0 (24) 0000000 (21) 00000
00. 00000000 (2.3) 0000 one-parameter
oooooo.

Definition 2.1 0< o<1 00000 p0O OO0 H
0000 Wigner-Yanase-Dyson skew information O O
ooooooog.

Lp,a(H)

el Hol) 1= Hol)

= Tr[pH3) = Tr(p® Hop' ™ Hy) (2.5)
0O00D000000D0OO0.
Tp,a(H)
1 (e} —
= ST, Ho} (0", Ho))
= TrlpHg) + Tr[p®Hop' *Ho],  (2.6)

000 Hy=H-TrlpH|I 000 {X, Y} =XY+YX
O anti-commutator DO 000 .

gobooboooobobooooooo.

1
§T7"
1
§T7"

[(ilp™, Ho])(ilp' =, Ho))]

[Gilp™, H])(i[p" =, H])]

gboggbogoogoogan.

1 —a
§T7”[{PO‘,H0}{P1 ,Ho}]
1 —«
7£ iTT[{pa,H}{pl 7H}]
oo0oooooooooono.

<J

(H) < Jp(H) < Jp.a(H). (2.7)

Trlp'/?Hp'/*H] < Trlp™Hp'~“H]

0000000000, (000 (1,2 000)
(22)0000000000000000.

1

P

(H))?,

0000 (27 O000oO0oOO0UOooOoooooo.
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