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WA M B REGRE ¢ @ algy, B — alg,y & — MRS, WRMEER A, B €
algMﬁ7 ﬁ
(Ao B) = ¢(A) o p(B),
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W H 2K A5 Hilbert 0], B(H) £/n H LR ERAELNT T M 2{EHE H &
HIIA ¥ von Neumann 1%, M FHIE 8 248 M HEE 0 1 T HAEBE TN FESR4
JPIER BRI, M AN TE 8 METFREGLA algy, 3, FFE LR

alg, 3= {T € M : PTP =TP,P € 3},

W M N (alg,,B) = CI(W3C [14]), XH C REHIR, 1 & M PRESET. 45 = {PL:
P . 48,61 U M A algy 5' = (algy0)". SR AU BINOIE S 5 75
S OCHR [14-15).

2 FTEFEERHEIEEA

EIE 2.1 % alg,, [, alg,y &K T von Neumann fH M H AN IEF JLE TR,
@ :alg,, 3 — alg,y & MNERMEIUR, H o(I) = I, #HIHMEER A, B € alg,,f H AB=0, 1
©(Ao B) = p(A) op(B) WAL, M o B ZE—AF, BA R —AIF.

JVUERHE BE 2.1, AT Z R i) LA 5] 2.

SI38 2.1 % o :alg,, [ — alg,,v & ‘:‘Eﬂﬁfﬂ <p(I) I. #HXHMEREIM A, B € alg,, 3
HAB =0, ¢(AoB) =¢(A)op(B), Nl p REFHETT. B o(E) = p(E)?, SMEER E € A
HE=FE2

WE HNE=FE*iLE(I-E)=0, TR o(E)op(I—E)=p(Eo(I-E)) = ¢(0) =0.
X o(I) =1, \TT @(E) = o(E)2.

PLR MBS ¢ @ algy, 3 — algyy A& —NMERMXUS H o(1) = 1. ZHXMERN A, B € alg,,3
HAB =0, ¢(AoB) = p(A) o p(B) KA.

5138 2.2 W P e g &—MREEEEF R, WX A € alg,, 8, H

(1) ¢(P)p(PAP)p(P) = o(P*)p(PAP*)p(P) = 0;

(2) @(PAP) = o(P)p(PAP)p(P);

(3) p(P-AP*) = o(PH)p(P-AP*)p(P*).
WE (1) W A € alg,,8, Ml PAP-P =0 Al

©(PAPY) = o(PAP* o P) = o(PAPY) 0 p(P),
A FSE o(P), HH5IH 2.1 18
p(P)p(PAP+)p(P) = 0. (2.1)

X PEPAPY =0, Mifi o(PAP*) = (P 0 PAPY) = o(P*) 0 p(PAP*). LXFi1lAIFeLL
(PY), 5 2.1 18
P(PH)p(PAP)p(PT) = 0. (2.2)

& (2.1) AT (2.2) &1, SHERR A € alg,, B8, H
@(P)p(PAP)p(P) = o(P)p(PAP)p(P*) = 0.
(2) H PLPAP =04

o(P+) o o(PAP) = ¢(P*+ o PAP) = 0. (2.3)
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H (2.3) A L&GIHE 2.1 15
@(P1)p(PAP)p(P*) = o(P*)p(PAP)p(P) = ¢(P)p(PAP)p(P*) = 0.
25 EWTAEL XHMER A € algy, 8, A
p(PAP) = ¢(P)p(PAP)p(P).

A, FRATTAT LAUER (3). HEEE.
3138 2.3 & P e g —MREEMAEE RS, WX A € alg,,8, H
(1) @(PAP) = o(P)p(A)p(P), o(P-AP*) = o(P*)p(A)p(P*);
(2) @(PAP*Y) = @(P)p(A)p(PT) 4 ¢(PH)p(A)p(P);
(3) p(PA+ AP) = ¢o(P)p(A) + p(A)p(P).
HE (1) W A € alg,, [, H5IEE 2.2(1) F (3) A

@(P)p(PAP)p(P) = o(P)p(P+AP*)p(P) = 0.
5 2.2(2) 15
@(PAP) = o(P)p(PAP)o(P) + ¢(P)p(PAP)p(P) + ¢(P)p(PAP)o(P)
= @(P)p(PAP + PAP* + PX AP )p(P)
= @(P)p(A)p(P).
FIFEAT{S, ST A € alg,, 8, B @(PLAPL) = o(PL)p(A)p(PL).
(2) % A € alg,, 8, —J, p(A) = o(PAP + PAP+ + PLAP').
F I, o(A) = p(P)e(A)p(P)+e(P)p(A)p(PH)+o(PH)e(A)p(P)+o(P)e(A)p(P).
T, #H (1) 15
@(PAP*) = o(P)p(A)p(P) 4+ o(P)p(A)p(P).
(3) H1 (1) #1(2), HIERES PA= PAP, \IlixHERN A € alg,, 8, H

@(PA+ AP) = @(2PAP + PAPY) =2¢p(PAP) + ¢(PAP™)
= 20(P)p(A)p(P) + o(P)p(A)p(P*) + @(PT)e(A)p(P)
= p(P)p(A) + p(A)p(P).
.

513 2.4 W Pep & DEENIET R, WX A, B <€ alg, 8, 1

P(P)p(A)p(PH)p(B)p(P) = 0;  @(P)p(A)p(P)p(B)e(P*) = 0;
0;  @(Ph)e(B)p(P)p(A)p(P) = 0.
W W A, B € alg,, 3, By PAP-PBP+ =0, fitbA

@(PAP*) o o(PBP') = p(PAP+ o PBP*) =0.



S
G

Vol. 35

RS

162 %

T H 513 2.3(2),

P(P)p(A)p(PH)p(B)e(P) + o(PH)p(A)p(P)p(B)p(Ph)
+p(P)p(B)p(PH)p(A)p(P) + o(P)p(B)p(P)p(A)p(PF)
= [p(P)p(A)p(PY) + ¢(PH)p(A)p(P)] o [o(P)p(B)(P+) + o(P*)p(B)p(P))]
= @(PAP*)op(PBP*) =0.

@(P)p(A)p(P)o(B)p(P) + ¢(P)p(B)e(P)p(A)p(P) =0, (2.4)
e(PH)p(A)p(P)p(B)p(Ph) + ¢(PH)p(B)p(P)p(A)p(Ph) = 0. (2.5)

KA @ XU, BATH o(P)e(A)p(P) & (2.4) 1 (2.5) KA1 o(A), AI1S
o(P)p(A)p(P)eo(B)p(P) = 0He(PH)p(B)p(P)p(A)p(P*) = 0.
P (2.4) F1(2.5) X, TRMERM A, B € alg,, 3, H

(P)p(A)p(PH)p(B)p(P) = o(P)p(A)p(P)p(B)p(PH) =0

P(P)o(B)p(P)p(A)p(P) = o(PH)p(B)p(P)p(A)p(Pt) = 0.

HEEE.
5138 2.5 ¥ B £ F von Nuemann % M %, H T,5 € M, | T(alg,,3)S =0
YHACUEE P e p R T =TP+ H S = PS.

W A MEEAR. T R I B

WP Rl H F (alg,,8)SH MAG LFIEAR S, M P e 3. T T(alg,,3)S =0, I
MTP=0,0807T=TP- 5—7J5, IATH P*(algy,8)S = 0. T2 P-S =0, Bl S = PS.
UEEE.

5138 2.6 W P e pe— MM LR, WX T € alg,, 8, AEA o(PTPL) =
P(P)p(T)p(Pr); B4 o(PTPY) = o(P)p(T)p(P).

W AR P e B/{0,1}. 2 A= p(P)p(T)p(P+) H B = ¢(P+)p(T)p(P). M5! #
2.4, WEEHET X € alg,,y, #H

o(PHXA=¢(P)XB=0. (2.6)
i (2.6) A5 2.5, WAFAERSE P € v i3
p(PT) = (PP, (2.7)
A=PA. (2.8)
TFAERY Py € v 845
p(P) = o(P)P;; (2.9)

B = P,B. (2.10)
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H (2.7) A1 (2.9) 3, N
p(PH)P + @(P)Ps = ¢(I) = 1.

Xt ERPIALAT PP, 18 PP, =0 WH A #£0, W (2.8) XA P, #0. T2 P, =0.
M (2.10) XF B =0 FHE, WH BA0, M—2HA=0 XHHA=08B=0. X
o(PTPY) = A+ B, NIMAHMERR T € alg,, 8, A LA IR

Q(PTPY) = o(P)p(T)p(P) Hl o(PTPY) = (P)p(T)p(P)

Z WAL, T M OB, WAAER S5 E T V e M {13 V = PV P, )\ V € alg,, 3.
FREERTHEATIEA o(V) = o(P)e(V)p(PL); B4 o(V) = o(PH)e(V)e(P).

L (V) = @(P)o(V)p(Ph) I, WRAFLE S € algy, 8113 o(PSP) # o(P)e(S)p(Pt),
W o(PSP*) = o(P)p(S)p(P).

F—J7H, HT

@(V + PSPY) = o(P)p(V + S)p(P) 1 o(V + PSPY) = o(P)p(V + S)p(P)
Z—HOL, IFH o(V) = o(P)p(V)@(Pt), o(PSP*) # ¢(P)p(S)e(P+), U
o(V + PSP*) = o(P)o(V + S)p(P).

TR (V) = o(PH)p(V)p(P) = p(P)p(V)p(Ph). EBH o(V) = 0, Aifi V = 0. FJ&. Fr
LI SHE R T € algy, B,

@(PTP") = o(P)p(T)p(P).
FEHEA3 Y o(V) = o(PH)p(V)e(P) B, SHMERM T € alg,,B8, &
p(PTP*) = o(P)p(T)p(P).

Rk, SEER T € algy,,s FEERE P € 3, E4 o(PTPY) = o(P)o(T)p(PL); EA4
(PTPY) = p(P)p(T)p(P). L.

S5IEE 2.7 W& P e g & AREERIEF LB, WX A, T € algy, 8, THIZ—HAL:

(1) p(APTP*) = ¢(A)p(PTP), o(PTP+A) = p(PTP*)p(A);

(2) @(APTP) = o(PTP*)p(A), o(PTP+A) = ¢(A)p(PTP*).

WE #1513 2.6 K1, X T € algy, B, p(PTPL) = o(P)p(T)p(PL) F

@(PTP*) = o(P)o(T)p(P)

Z AL M o(PTPY) = p(P)p(T)p(Pt) B, o(PH)o(T)p(P) = 0. H5IEE 2.3(1) %1, X
T € alg), 8, H

@(TP) = o(PTP) = o(P)o(T)p(P*) + o(P)p(T)p(P) = o(T)e(P). (2.11)
[ B ] 45

@(PTT) = o(P*TP*) = o(PH)o(T)p(P) + o(PH)p(T)p(P) = (PH)e(T).  (2.12)
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H PAP = AP,(PTPY)AP =0 K& (2.11) 350, XE&EI A € algy, 8, H

©(APTP?) @(PTP* o AP) = o(PTP*) o0 o(AP)
= @(PTP)p(AP) + p(AP)p(PTP™)
= o(A)p(P)p(T)p(PF)
= p(A)p(PTP™).

L PLAPL = PLA, PLA(PTPY) =0, i (2.12) REMIATH

o(PTP*A) = p(PtAo PTP*) = o(P+A)op(PTP)
= @(PTP)p(A).

I o(PTPY) = o(P)p(T)p(P+) B, &5k (1) ML
FULATIE, 24 o(PTPY) = p(PL)p ( )o(P) WAL, 518 (2) AL, TEEE.
EIE 2.1 BERR 51 2.6, SR T € alg,, 53,

p(PTP) = p(P)p(T)p(PY) M o(PTP*) = o(P*)o(T)p(P)
Horp 2z —par.
#r o(PTPL) = o(P)p(T)p(PL), WH 5 2.7(1), 7EE S BP = PBP, \IixHER
] A, B € alg,,[3,
¢(AB)p(PTP*) = o(ABPTP) = ¢(A)p(BPTP) = ¢(A)p(B)p(PTP).
MIAHER A, B € alg,, 3, &
[p(AB) — o(A)p(B)]p(P)algyve(PH) =0, (2.13)
F5felh, H5IH 2.7(1) K PYA = PAPY SHMERE A, B € alg,, 8, f
(P)algyvp(PH)[p(AB) — p(A)p(B)] = 0. (2.14)

M _Em PG B 2.5 R, AFAEREE Q1, Qq € v 1E75

[p(AB) — p(A)p(B)](P) = [p(AB) — o(A)p(B)lp(P)Q7; (2.15)
@(P*) = Quo(P); (2.16)
p(P) = ¢(P)Qs; (2.17)
P(PH)[p(AB) — o(A)p(B)] = Q20(PH)[p(AB) — p(A)p(B)). (2.18)

HT o(PTPY) = o(P)o(T)p(Pt), WXHMEREM T € algy, 8, H o(P)o(T)p(P) = 0. MIfi
[p(P)] € M, [p(P)] Fwiti H 2| o(PYH LI IERE. FEalH, o(PH)QTe(P) =0, I

e(PH)Qr¢(PH) = o(PH)QY.



No. 1 M ZW%: F von Neumann B FEFE L Jordan I HIZIHE 165

M (2.16) 2050
P(PH)Qi = Qre(Pr) =0.

KU Qi [p(Ph)] = 0. BT P &—NEF B, W [p(Ph)] # 0, NIT QF = 0. TJ&H
(2.15) 1%

[p(AB) — ¢(A)p(B)]p(P) = 0. (2.19)

B (2.17) X, F ERBURITIE AT o(P)Qy = Qap(P) = 0. XUiH [o(P)]Q2 = 0, Mifi
Q2 = 0. T72H (2.18) =41,

p(PH)[p(AB) — p(A)p(B)] = 0. (2.20)
HT PLBP*PAPY =0, H5IH 2.2 51, SHT& A, B € alg,, 3, H

@(PAP*BP*) = o(Pt*BP'oPAPY) = p(P*BPY)op(PAPY)
= @(P*BPY)p(PAP™H). (2.21)

T PBP-PAP =0, [F/#r]13
@(PAPBP*) = p(PAP)p(PBP™). (2.22)
2 (2.21). (2.22) K5I 2.3 15
©(P)p(AB)p(Pt) = @(PAPBP')+ o(PAP+BPY)
= @(PAP)p(PBP*) + o(PAP+)p(P+BP")
= o(P)p(A)p(P)p(B)p(P) + o(P)p(A)p(PH)o(B)gp(P*)
= @(P)p(A)p(B)p(P).
MIXHTE A, B € algy,8, B
¢(P)p(AB) — p(A)p(B)lp(P*) = 0. (2.23)
H (2.19). (2.20) K (2.23) F1, XHMER A, B € alg), 3, H
P(AB) = p(A)p(B).

WARMAEE T € algy B, i o(PTPY) = o(P)p(T)e(P), MER X € alg, A+, TATE X
(X)) = o(JX*J), IXH J &3 [11, 51 2.3] FFrE Xt &5 7. 5l 2.7(2)
FAUTTIE

P(AB) = p(B)p(A).

LR PR o BAR AN, AR A RFER. EE.
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CHARACTERIZATIONS OF JORDAN ISOMORPHISM ON NEST

SUBALGEBRAS OF FACTOR VON NEUMANN ALGEBRAS
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(Z.College of Sci., Xi’an University of Science and Technology, Xi’an 710054, China)
(24 College of Math. and Inform. Sci., Shaanxi Normal University, Xi’an 710062, Chz'na)

Abstract: This paper studied the relation between linear mappings preserving Jordan

product in subset determined by zero product on nest subalgebras and isomorphism and anti
isomorphism, and proved that if ¢ satisfies (A o B) = ¢(A) o p(B) for all A, B € alg,, with
AB =0, then ¢ is an isomorphism or an anti-isomorphism, where alg,,3 and alg,,v be non-trivial
nest subalgebras in the factor von Neumann algebra M, ¢ is a unital bijection.

Keywords: nest subalgebra; Jordan isomorphism; isomorphism
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