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Abstract

As an important part of operator theory research, derivations on operator algebras have received
widespread attention from scholars both domestically and internationally. In recent years, scho-
lars have successively introduced mappings such as local Lie derivation, *-Lie derivation, *-Lie
triple derivation. However, the Lie derivation is a Lie triple derivation; but conversely, the Lie
triple derivation may not necessarily be a Lie derivation. This thesis studies and explores whether
the *-Lie triple derivation on von Neumann algebra is a Lie derivation. We show that each nonli-
near *-Lie triple derivation between von Neumann algebras without central summands of type I1
is an additive *-derivation.
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1. 5|
WAREHIRC E- B R (T WS S A> A FERE I ABe A 5(AB)=

AS(B)+BS(A), MBS (TN FTF. ZAHERN Ac A S(A)=5(A) . WFS A(TM*-FTF. &
Px-FTFRGT. SMEEMABeA, #[AB]=AB-BAJN Lie #; #[AB],=AB-BA JyLie Bl. #
WS (R I TEBLR) 02 A > ARMERII ABe A, H o([AB])=[0(A).B]+[Ap(B)]. M ¢ K Lie 7
F5 #o([ABL)=[0(A).B].+[Ae(B)]., MF e JyxLie FF. ‘Eﬁzﬂ%, *-Lie FFIBF Lo F# K
o SCRR[LTUERA 1 &A1 P87 von Neumann fRELE] I 5 AR L +-Lie T 7 #2 —NRT i+ 7. SCHR[2]
UEA T AL AR MR FRRE AR 1 2-5 3 [ o 72 3P Z RN R4 — - Lie 31 #02 — AT -7 SCHRR[3]
UEW] T ARMESE T ARKL L R — DR x-Lie G T2 — DA T.

7t Lie 3Lt £, Miers ZE[4]H5INT Lie —EHSFHIME. HARKF (RKC)LEMEEN
B MO A WS M A B MBS, 53T AB,Ced B 5([[AB].C])=
[[5(A).B].c]+[[As(B)].C]+[[AB].6(C)], MIFks & Lie ZHFF. HIERF—A Lie FF#—4
Lie =H 7, RIERABOL. THFERARFFAE K Lie =5 S 7B SR ISEMBT L (IL[5]-[12] &
HSCHR) - FIFEH, FRATATLUR B 2805 N +-Lie ZH S THIMS. it A REHIKC LI=-REL 9 A5 A
AU, MMEER ABCe A, #

#([[AB]..c].)=[[4(A).B].C] +[[A4(B)].C] +[[ABL.4(C)].

MR ¢ A*-Lie =FE S CHA[13]WEM T K7 von Neumann U] ({4 — AR M «-Lie = H 3 T#
A =-5F, MiEF von Neumann AR%02 — AN AE, X T 50— von Neumann X4, H
[f+-Lie —HFTREWRE -3 T2 RBEIBLIE, AR TTA R von Neumann fEL - [1+-Lie
—HSTF.

TEARICF, Z, M A, BRI A DR EL A 1 B R PR RIS
2. *-Lie ZESF

B HRE A AR AR, AV B(H) %R H EFTEH RS TR ES . %M c B(H)
—/~ von Neumann 1R ¥, %4 2, ={Se M|ST =TS, VT e M} By MIhe Xt Ae M, AT
B RFEWHEPA=A (Pe M) OREMEE, WA, A P00 E S RERN | MA(H) | f#
%o BH{MA(X)|M e M, xe H} LD 3k 0t TR EEET Ae M, S5 {Se 2,1 =5",S <Al fk
NABIZ, LN AR P REBGY, HP=0, IAIFK P A4 core-free $5 . _Lléﬁﬁ A-A>0.%#SeZ,,,

HA-A>S>0, MS=0. WH P25, RHE P NP K&K F O o MHEALH I —P =1,
P=0, Hh1-PFRI-PHIHLES. ATk %8 A von Neumann ﬁéﬂza’JuTﬂ/\%Zﬂibﬁ&
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fir’d 1 [13] [14]#5 M A— von Neumann fX%{.

(DU MAE 1 RO EAMEL W M PR EEAEZ R OB R M —A core-free #RZITH
O .

QUIRETeM, PREMBPEEAP =1, B2adFHEMeM, TMP=0Z%%&T =0, Fk, o
Rzez,, MZP=0%%Z=0.

A H, FME—ADAE 1 B E IR von Neumann A3, ARIE @@ 1(1), fRE— AP0
58 1) core-free $4£5%, 19 Py, BI P, =1 HR=0. 8P =01 . EAIH, PZMER . IL P, =1-R
45 core-free FIr o7 o MO X, P, /& core-free W H P =1. it M, =PMP,, i,j=12. id
M= Mg+ My + My + My, o HFBATETeM, BT=Y" T« FLFTRET e M.

AR R BEERRIRIT

FH L WME ARSI B0 BRI IR von Neumann R ¢: M —> M AN AL M- Lie
—HST, XHMEEMABCeMH

¢([[A, B. c]) :[[¢(A), B, ,c]* +[[A,¢(B)l ,c]* +[[AB]..¢(C)]..

HAH[AB], =AB-BA", A g DH*-TF T

NI, FRATE SR ¢ R InE,  BIE LA R A

Bkl 2 B MDA 1 B BRI )4 IR von Neumann X3 ¢: M — M AN AEL M- Lie
—HEST, IXHMERENABCeMA:

#([[ABL..c].)=[[#(A).B]..C] +[[Ag(B)]..C| +[[ABL.4(C)],

HHi[AB], =AB-BA . 4 ¢ AN,
PUAEFRATRE 53 BA T JUAS 0 SR UE A il 2
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BB,2 WD A e M, FIA, e M,
DAL+ Ay)=(As)+d(Az) -
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1)
([uPl )

4 PI]A&B
~o([[iP, 1], A ) ¢
=[[a(iP)1 ] A+ By | ([P0 ()] A+ By | +[[iP1 ] 0(A)+4(B))]
ﬂﬁt“}ﬂJ]uT]*:O,iX%ﬁﬁT“:TﬁzTﬂzoo
Ui, WA Cy e M, i jHPERAS
[[#GR). A +8,]..C; | +[[iR.o(A +B)],.C; | +[[iR.A+Bi]..4(Cy) .
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=[[s(21).A11]
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Bk, % FAEER BeM, T35 ¢(A1)B=Bg(Al) , HFHFEEBeM, ¥ B=B +iB,,
HA B, B, e M, MITATH $(21)B=Bp(Al) . NTTHFIHL 1 G (A)eM,NZ,, , P LA F
$(RI)eM,NZ, . RHTIEEA=AeM, Hg(l)eRIl T

0=g([[A1].1])=20(A)-26(A) =[[#(R).1] 1]
Ik A= A"l g(A)=g(A) HAL.

FERRIEB g(Cl) c 2, -
MFAEEMaeCH A=A e M, H(A)=¢(A) H5

0=¢([[Aal]..C])=[Ag(al)..C], -
XA Ce M MAL, RIS 1A
[Ad(al)] =[Ad(al)]eM, N2,

RFTH A=A e ML IEIL 1 A3 [ A d(al)]=0, BIRSEA A=A e M, 5 Aj(al)=g(al)A.
MAMEZERI Be M, ff B=B, +iB,, i B,B, e M, , NI AT X TAERHI Be M, 5 ¢(al )B=Bg(al) -

i, g(al)eZ,, WH(Cl)cZ,,-
=2 "5[%'}:"56"):0’ #(iA)=ig(A), Hrf AeM.
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o] 4 [ ] v

BJERATEEHE 1, i 2, AV FEUEH ¢ £— T T
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H(A)=d(A-iA)=p(A)-4(iA)
=¢(A)-ig(A)=4(A) ~i(4(A))
#(A) +(ig(A)) =(4(A)+ig(A))
=¢(A+iA) =4(A).
HRARH 2 2 MIAE 2, 4(il)=0. WAMTFHE ABe M ifbli3H]
2i¢(AB+BA*)=¢(2i(AB+BA*))
= ¢([[i1.Al..B])
=[[i1.4(A)]..B] +[[it. AL .4(8)],
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[A] it
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HWTE 2 f=) Al s
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[l itk
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iGN
#(AB)=¢(A)B+ Aj(B)
JE PRI 58 HE
3. 4
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