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concurrence  fidelity ,

; , Hilbert
concurrence  fidelity
:0177. 1 CA
1994 Foulis Bennett
4, . . S Gudder [2,
3] , . S Hill  W. Wootter [4]
“ concurrence ” , * fidelity” Richard Jozsa
(transition probability) 5],
[6 -8]
H, K Hilbert ,B(H) H C:
,C,(H) H .B (H) B"(H) CI(H) =C, (H)nB" (H).
G’ (H) 1 H H D (H). P(H) H
D (H) . P (H) . H 0< A< |
A € (H).
A, B C (H), A.2\,> J/AB /A ( ). A B Concur

rence C (A, B)
C(A,B) =max{O\, - DA}
j>1

Hilbert A B fidelity F (A, B)

F(A,B) = tr JJ/AB /A
(A,B) - J/AB JA

91 A, B

A B = JJ/ABJA
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( )
1
0 A=01 A=A |:A42,0\A) B=A (AB) :)\JZ(A B), VA 2 0
[2] :
A B =.AoB.
, [3] A, B € (H, AoB =ZBOA<AB =BA. ,
1 ALB B (H , A B =B ASAB =BA
A=0 B=0 A=B=0 , A B% 0, Al_”’:",
B,=—2—, A,B, £ (H),A=I Al A,B=1BIB, A B ——Ll B,B, A =
I Bl YR
L B A :
Al Il
A B =B A<A B, =B, A <A 0B, =B;0A, €AB, =B,A <AB =BA
; [2] A, B € (H),
Ao (BoC) = (AoB)o C(VC € (H))<AB =BA
? A, B B'(H),
A (B C) =(A B) C(VC B’ (H))<AB =BA (1)
, (1) :
1 A=—;I,B:C:I, AB =BA,
A (B C) =ABiC ==X (A B) C =ABIC =7
/2 72
A (B C# (A B) C (1) :
2 A, B B'(H) AB =BA,
A (B C)? = (A B)?
A (BoC) = (AoB) C

C,VC B (H)

2 1 4 4 1 4 4 4 P R & 1 1 1 2
(A B)" C = ((A’BA?)2C(A2BA2)?)2 = (A2B2CB2A?)2 =A (B C)
: [2] A, B & (H),

B = (AocB) + (1-A)oB <AB = BA
? A, B B'(H) A<,
B =A B+ (Il A B <AB =BA (2)
, (2)
2 A=—;I,B=I, AB =BA, A B + (I -A) B =/21# 1=B.
3 AB B (H) A<1 AB =BA,
B =A

B> + (1-A)° B?
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AB = BA,

2

A B+ (1-A)° B = (ABZA)_; +((|-A)BZ(I-A))_; =AB + (1 - A)B =B

C (A+B) =C A+C B (3)

3 A =AP,B fyP,C =CA M=0, P, C B (H),
A\ A\ \M__4
C (A+B) =C (A +M)P) = A +p)2(C2PC?)2,
4 4 4 4 4 a4 a4 4 4 4 [ | 4 4 4 4
C A+C B :)\Z(CZPCZ)Z +H2(C2PC2)2 L 0\2 +“2)(C2pcz)22 0\ +U)2(C2PC2)2
C =Pz20 A JUZ0

1 1 1
C (A+B) = A +M)2P# (A2 +h2)P =C A+C B

C (AWA+B)#ZC A+C B
-
C (A +B) =((C A+ (C B))?, A, B, C
C (A+B)<C A+C B

1 A B B (H) AB =BA, A?+B2> (A+B)Z
AB BT (H), A2,B2 B'(H), (At +B?)>> (A+B), A’ +B> (A +
B)?.

4 A, B,C B'(H),
(AC (A+B) = ((C A’ +(C B))*;
(b) A,B,C

C (A+B)<C A+C B

(a)

((C A)? +(C B)Y)? = (CCAC: +C?BC?)? = (G (A +B)C?)? =C (A +B)
(b) 1,

E R ENE ] ERE] EE ]
C A+C B = (C2AC?)? + (C?BC?)?2 = (C2?2AC? +C?BC?)2 =C (A +B)

2 concurrence  fidelity
[9] 1 [10] 1
W igner My K Hilbert @ : P, (H) =P, (K)
tr@ (P)® (Q)) = tr(PQ) (VP,Q P (H))
U: H=K ® ®(P) =UPU (VP P (H)).

2 A D (H),
(aC (AA) =1
(b)F(AA) =1;

(A
[9, 10].
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26
3 P.Q P (H),
(a) VW/PQ /P = /PP = Ju(RQ) P,
(b)C(P,Q) =F(P,Q) = Jtr(PQ).
tr (PQ) P Q (transition pobability).
4 A, B P (H), A =B C(AB) =1
A =B P, (H) , 2 C(A,B) =1 C(A,B) =1, X,y
H A = x®x B =yQy, 3 :
1=C(AB) = Ju(B) = J| xy I° =] xy |
Cauchy-Schwarz 1= xy |l xll Iyl =1 y=(0x, a Cc jo|=1 Vz
H:

Bz= (y®y)z= 0x®0x)z = z,O(xO(x:OTO( zX X = (x® x)z =Az

Hilbert concurrence  fidelity
5 H,K Hilbert ,®:D (H) =D (K)

C(A,B) =Cc@® (A),® (B)) (VA,B D(H))

U: HoK (o) ® (A) =UAU (VA D (H)).

: 2 ) ®: P (H) P,
(K). ®:D (H) -D (K) ., VYV P (K), W D (H) ® (W) =V c(w,w)
=C@® (wW),® (W)) =C(v,V) =1 2 W P, (H). D:P, (H) =P, (K)
3  Wigner U: H-K
® (P) =UPU (VP P, (H))
D (H) . A D (H). X H P=x®x P, (H).

JE’AJE’ = J AX, x P

UPU  =UxQ®UX,

Ax,Xx =C(P,A) =C@® (P),® (A)) =C(UPU" ,® (A))
= CUXOUX® (A)) = J U'® (A)Ux x
X A =U '@ (A)U. VA D (H),® (A) =UAU .
® (A) =UAU (VA D(H)),
o@(A) ®(B))\{0} =0[ J & (Ao (8) m {0} =

o ((UAU~ )42 (UBU" ) (UAU’ )'5)42 \{0} = @ ((UAU’ )42 (UBU ) (UAU’ )42))42 \{ 0}
G (UBU UAU"))Z\{0} = @ (AB))? \{0}

O (A B)\{0} =0 ((A?BA?))?\{0} O (A°BA?))\{0} = O (AB))>\{0}
o@®@ @A) P B))\{0} =0 (A B)\{0}(VA,B D(H))
C® (A D®B))OMA B)
C@® () (B)) =C(A,B)
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1 5 K =H, [9] 1, ® . ,
5 4, @ :D(H) -~D (K)
C(AB) =Cc@® (A),® (B)) (VA,B D(H))
@D : P, (H) -P; (K)
, [10] 1 , [10] K =H.

6 H, K Hilbert ,®:D (H) =D (K) , F(AB) =F@ (A),®

(B)) (VA,B C (H)), U: HoK ® ® (A) =
UAU (VA C (H)).
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Sime algebraic propertiesof the  -products of positive operaiors

WANGW ei-wei , Bl Hong-mel2

(1 Deparment of M athematics and Physics, Xian Technological U niversity, Xian
710032, Ching, 2 School of Science, A irforce Engineering University, Xian 710038, China)

Abstract: We introduce the  -products by considering tvo physical quantities (namely, the concurrence and
fidelity) , which play an important ole in quantum computation and quantum infomation Then by comparing -
product with the sequential product, we give sme algebraic propertiesof  -products and sme counter examples
Finally, we obtain a characterization of trans - fomations that preserve concurrence or fidelity betveen different H il-
bert gpaces

Key words sequential product  -product, density matrix; preservers



