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Derivations and Lie N-derivations on Standard

Operator Algebras

ABSTRACT

In this thesis, some mappings on standard operator algebras are
studied, including derivations, local derivations, 2-local derivations, Lie
n-derivations and local Lie n-derivations, etc. The full text is divided into
5 chapters.

In Chapter one, we introduce the research background of this thesis,
explain the problems that need to be studied in this thesis and review the
research progress of domestic and foreign scholars. At the same time, the

definition of algebras and mappings which need to be studied are given.
In Chapter two, we mainly consider derivation problems on standard
operator algebras. Let X is a Banach space, all bounded operators on

X are denoted B(X), the standard operator algebra is denoted .4 . We
use another way to prove that the derivations of .4 to B(X) are all inner

derivations. At the same time, we prove that all local derivations from .4

to B(X) are derivations. Finally, we also prove that all 2-local

derivations from .4 to B(X) are derivations.

In Chapter three, we mainly consider the problem of normality of
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Lie n-derivations on standard operator algebras. We prove that the Lie n-
derivation & from standard operator algebras to B(X) is standard, i.e., &
can be written in the form d+7 , where, d represents a derivation,
r represents a linear mapping from .4 to Z(4,B(X)) , while for
arbitrary Xx,,X,,***,X,€.4 , there are z(p,(x,X,,-**,X,)=0 , where,
Z(A,B(X)) stands for sets{Be B(X): forany Ae.4,AB = BA}.

In Chapter four, building on the problem of the normality of Lie n-
derivations on standard operator algebras, we prove that the local Lie n-
derivations from standard operator algebras to B(X) are Lie n-derivations.

In Chapter five, summary and prospect.

Chen Lin (Applied Mathematics)
Supervised by He jun
KEY WORDS: standard operator algebra, derivation, local derivation, Lie

n-derivation, local Lie n-derivation
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=S5(A)P—AS(I)P.
MRS FIE S, FESTS, #85U)=6)=0. ML
5(AP) = S5(A)P+ A5(P).
AR Re F(X), B
5(AR) = S5(A)R+ A5(R).
SHFERKIBed, FHH

13
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S(ABR) = S(AB)R + ABS(R)

F
5(ABR) = 5(A)BR + AS(BR) = 5(A)BR + A(S(B)R + BS(R)),
ALK F(X) I3, wIfs
5(AB) = 5(A)B + AS5(B) .
BIE S 22— 1%

BETRRERE ANOETHA T BN EXMELT, A4 RRAa
A®FI .

XA B B(X) FILNERGS ¢, FRATE L—DI A ] B(X) etk
AT NTHEENAed, AeF, HA+AD)=¢(A) . IR TAEE M
ABeA, luekF, H

G((A+AD)B+ ul))=P(AB+ AB+ uA+ Aul)
=@(AB+AB+ uA)
=p(AB) + p(AB) + ¢p(1A)
=P(AB)+ AP(B) + ug(A4)

A+ AL)(B + pl) +(A+ AD)G(B + pl) = ¢(A) B+ Ap(B) + Ap(B) + up(A) .

ALK A BT UHN GG R—AET.

HT o RS T, RHFESTS,, #F54)=5,(4). Bz, 7+
—VIdeAd, AeF , TAIHE S(A+A)=5(A)=68,(4)=5 (A+A]) . KL
FSw—MNA B BX)RETT. B4 GQERA T ERRER, TS 2
AR Kb, ST

23 2-FEEF

FEARTH, FRATHIL T MWAr e REE] B(X) 1 2-J53-F 7 v /L.
BANH AL F(X) EEL—MZR o R JHFHEND x® f e FX),

Lor(Q) x®M)=2" fi(x), R, o REMKN, HHEMTIERN AeA,

14
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ReF(X), A
tr(AR) = tr(RA) . (2.1
ERFEIERME, F(X) FICRMMEAR | H7 A, B2 1. i
TR LR R o 158 SR B LY, B THAUEM A — D Ios RmAEA R K 7 e
Ny FEM o N ARG E I X RURE R I S ERARALE
SIE 24 M FAEMMy cX, feX, HD x®f=0, WY f(x)=0.

UERR 25 R
L) fin) e fily)

L0 L) )
HAERETREE, APIOSE L, TCR
PIACATACAED I ATACHED)
STAOIMCACHED)
= 1O % ® L)%,

=0.
TRAM A =0, FibAWRAEEEN0 . SAMZR0, BIY fi(x)=0.
EIE 2.5 MrEEFRE A 2 BX) M 2- /RS TFRF TS
WERR W5 2 M A B B(X) ) 2- /iR T X{EEM d4ed, SeF(X), H
- RFIE N, FESFTd, 18 64)=dA)MsS)=d(S) . FIHEH
22, Wd #NFT. Bk, fFET e B(X), 115
5(A)S + A5(S) = d(A)S + Ad(S) = d(AS)= AST —TAS .
BHH® 2.1, 7B (84S +45(8)=0, Bltr(5(A)S)=—-tr(45(S)) -
SFAEER A,Bed, SeF(X), A
r(5(A+ B)S) = —tr((A+ B)S5(S))
= —tr(A45(S)) - tr(B5(S))
= tr(5(A)S) +tr(5(B)S)

15



8 W YN T e VAT

=1r((5(4)+5(B))S).
LC=86(4+B)-5(4)-5(B), "
r(CS) = tr((5(A+ B) - 5(A) — 5(B))S)

= tr(5(A+ B)S — (5(A) + 5(B))S)

= tr(5(A+ B)S)—tr((5(4)+ 5(B))S)

=0.
WMS=x®f, HxeXx, feX, WHun(Cx®f)=f(Cx)=0. HxM fHE
=M, S8 C=0, BlsA+B)=5(4)+5(B). HIt, s=Zalnm. tkah, i 2-
RGeS, AR RFFIRM . Rk, & RN, Wi — RS T
HEH 2.3, BIAIS 2—NFT.

16
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% 3E Lien-5F

3158
fEAEY, M1 RSB PHBEMNET. KxeX, fiex , H
o BRI P, B(X) RS, R,

fox)=1o iWh=x8f,, B=I1-K
PAP R BB(X)P, ATLILHE A4, M B(X), » Fsh, XWTERM ded, PAP L

A, Hri<ij<2,
PUR I AR F R E R, HARMIEREE Y &4 2,
Banach == [8] X FRIbsHEE FARREBOCE 4, X E—V)F FLMHE ik

B(X), MXFHAEEMx,yeX, f,geX , ABeB(X), i

(D AG® f)=(A0)® f Fl (x® /)A=x®(f4) ;

Q) x®NHy®g = (Nx®g):

(3) Z(A,B(X))=F1I.
TEARZEE 2, BANEH T MR FRE 2] B(X) 1 Lie n- 5 FH &

PR .
3.2 Lie n-SFHItRE M
EARTTH, TAVHTE T MR HERE FAREE] B(X) B Lie n- 5 FrfE 4 ) @,

5138 3.1 X FAEREM A€ B(X), #A BAR = f,(Ax,)P = f,(BABx,)R, 7

Be—8E s, e
(3.1)

iy |

H B(X),, ] 28 #1.
MERR X TAEER A€ B(X), &G
RAR =x, ®foAxo ®fo :fo(Axo)xo ®f0 :fo(Axo)R .

17
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7£3.1) R, HPAPRER 4, w15

M3 E] B(X),, & RT3 1 o
513 3.2 (1) WNFEEM A, e4,, WHEBA, =0, WBP=0.
(2) X TAEE 4, eA4,, R A4,B=0, MPB=0.
WERE (D W TR xe X, 84, =Bx®f,P, HT f,(Bx,)=f(x)=1,
CIES
BPx® f,Px, = f,(Px,)BP,x = BPx=0.
W x BTN, AT BR =0,
(2) WTERM feX, iIL4,=Px,®fF, NWTHEEMxeX, SEH—
HFmE, w1
Bx, ® fP,Bx = f(P,Bx)Px, = f (P,Bx)x,=0.
Hik, sFEZEMxeX, feX , A f(PBx)=0, #fiPB=0,
IR 3.3 ¥ X & Banach Z=[f], A & —ANRAFRHER FREL o 2N
A | B(X) Il Lien-57, W& ZArUERT.
TEUFRA B3 3.3 2, JGlERI LA R 513,

3134 6U)eFI.
SERR RN FAERE I A, Ay, A, €A, F5 p,(L Ay Ayyos 4, ) =0, 1
0=0(p,(I,4,4,,--,4, )
= (5, Ay Ay A, )+ 2 (p, (L Ay Ay, 5(A), 0,4, ))
=, (5(I), 4y, Ay, 4,,).

BT B(X) FIIBALANRES AT, Z(A,B(X))=FI UK A WAEZEM, o
AT

18
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Pua(6U), 4,4y, 4, ,)=0.
CAERHE, ST 4 e A, A p,(6(1),4)=0, KIsI)eFI .
5|32 3.5 PS(P)P+PS(R)P,eFI .
MERR ARIESIEE 3.1, W18 PS(B)PR =AR, HW¥ A= f,(PS(P)Px)eF . KA
Ay =p, (4, B, R, B), AR
6(4,) =6(p, (4, P, B, F))
=p,(6(4y), R, R, B)+p,(4,,6(R), B, R)
+p,(4,,B,6(F), -, R)+--+p, (4, R, B, ,6(R))
=p,(6(4y), R, R, B)+p,(4,,6(F), B, R)
+0,1 (4, 6(R), -, R) + -+ py(4,,6(F)).

P AP —PAP, n=2k,k=1,2,3,-

(3.2)
PAP +PAP, n=2k+1,k=1,2,3,--

Hﬂ?Pn(AaPpPp“',R):{

2 B=p,(4,,6(R)), Zin NEHI, H
6(4,)=P6(4,)R +R6(4,)P, +p, (B,R,E,---,R)
+p,2(B,R,R,---,R)+---+p,(B,R)+B
=06(4,)F +R6(Ay,)P, +(n—-2)P,BR - FBP, + B
=P6(4,))F + F6(4,)P, +(n=2)(4,,6(R)R - P6(R)4,,)
—FR(4,,6(R)=6(R)4,) b+ 4,6(R)-6(R)A4, . (3.3)
£ (33) A, B, HIE, W A4,5P)E=P5(P)4, . Mn NEEN, A
6(4,)=P6(4,)R - R6(4,)P +p, (B,R,E, -, R)
+p, (B, R, R)+-+p,(B,R)+B
= P6(4,)R - F6(4,)P,+(n—-2)PBE+ B
=P0(4,))F —R6(4,))P, +(n=2)(4,6(R)h - K6(F)4,)

19
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+4,6(P)-68(P)A4,, . (3.4)
£(3.4) X, P, Hidk R, W15 A4,6(P)P =P5(B)A4, -
RIS FAERERI n(n>2,ne N*), H 4,6(R)P,=P5(P)4, . W TAEKxeX,
4, =Px® f,P, TH

Bx® f,RO(R)R = Ro(R)Bx® fiF . (3.5)
¥ x, e XYERT 3.5) Nmgih, 4ias—H e, e
Jo(RO(R)Rx))Bx = f,(Rx)) KO (R)Fx.

A fo(Bxy) = fo(x) =1, ATHI f(RS(R)Rx))Px = BS(R)Bx, 1]

BO(B)P, = fy(RO(R)EX,)F, = AP,

Eif

BFHERS(R)R+PO(R)h=MR+P)=A1.

4 G=BS(B)P,—BS(P)R, WMTMAEEM Ae A, EX—"NAF BX)IM
WLt A, L AA)=6(4)-p,(4,G), &R, AWMEM A4 % B(X)H Lien-FF,
HHAI) e FI . BbAh,

A(R)=6(R)—-p,(R,G)=R6(R)R +RS(R)P, .
IG5 H 3.5, WAP)eFI, HAPR)=AUI)-AR)eFI .

NHIETT A B2

SI3 3.6 A(A), cBX),, H, 1<ij<2Hi=j.

iEBR HNS(B)eFI, Gt

p,(4,P,,P,,---, P, (3.6)

sLostns

: PAP,— P, AP, n=2k,k=1,2,3,---
" |PAP+PAP, n=2k+1,k=1,2,3,--

M HEER A4, eA,, A
A(Alz) = A(pn(Alz’PzaPZa"U})z))

:pn(A(Alz)apzaPz""’P2)+pn(AlzaA(Pz)apza'”apz)

20
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+pn(A125P25A(f)2)a”'7f)2)+'”+pn(A12>f)2aP25“':A(P2))

:pn(A(AIZ)’f)Z’f)Z’“.’PZ)

(3.7)

PA(A,)P, —PA(A,)P,n=2k,k=1,2,3,--
}JZA(AIZ)})] +1)1A(A12)P23n = 2k+lak = 1: 2’33'”

é\AIZ’Blz €A, Xﬁﬂ:{f%a‘ﬁqcncz""acn—z eA, ﬁpn(AlzaBlzaclaczv""Cn—z):0°

0=A(p,(4,,B,,C,,C,,--,C._,))
=p,(A(4,),B,,,C,,C,,-++,C, ) + p,(4,,A(B),),C,, Gy, -+, C, )
2 (0,(Ay B, €y oo AC), .G, )
=p,(A(4,),B,,,C,,C,,-++,C, ) + p,(4,,A(B),),C,, C,., -+, C, )
= Pa(P2(A(4,,), B,) + p,(4,,A(B,,)),C,.C,, -+, C,,) -
HF B(X) PRI A RE S AT, Z(A,B(X))=FI UK C, =M, "
B, MHFEEmC,C,,C,eAd, B
Pua(D2(A(4,,), B) + p,(4,,A(B,,)),C.,C, -+, C, ;) =0.
CLBLSEHE, XWHEREMC e A 1 py(py(A(4,), By) + py(4,,A(B,)),C) =0
L W=p,(A(4,),B,) + Py (4, ABY)) e FI o H 4, =p,(4,, B, P, P) ,
CIES;
D2(A(4,),B,) =W = p,(4,,A(B,,))
=W-p,(4,, 5, P, P,A(B,,))
=W —{A(p,(4,, P, P+, P, B,))— p,(A(4,), B, B+, B, Byy)
=P, (A4,,A(R), Py, P, By) == p,(4,, B, B+, A(R), B, }
=W+p,(A(4,),P,, P, P, B),).

\:Jﬁ n ?\]?f%ﬁlﬁ, élﬂj:/lfl\ (36) ﬁa ﬁ

21
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P,(BA(4,) P + PA(4,)R, B),)
=W+ p,(RA(4,)P, + PA(4,)R, B, B+, B, B,,)
=W+ p,((p,..(RA(4,)P, + BA(A,)R, B, B,,++,P,), B,,)
=W + p,(RA(4,)P, ~ PA(A,)B, B,,).
HH It AT 45

w
pZ(PZA(Alz)PpBlz) :? eFl.

W p,(BA(A,)PR,B,)=0. Bk, X T1FENB,eA4,, H
PA(4,)B,, = B,A(4,)P =0.
RAEGIH 3.2, ATEPA(A,)P =0. Mn NEEWR, £G.7) N, £FB, H
PR, W1FPAA,)R=0. BN TAEER n(n>2,ne N"), #H PA(4,)F=0.
i85 (3R, FWLIEE A(A4,)=PA(4,)P,, It AA), cB(X),. KLIATHE
A(A),, < B(X),, -
5138 3.7 A(A),, c FI .
WERR SHMEEM B, e A, , S&5IF 3.1, w4
A(4) = AR A, R) = A(fy (4, x0)B) = fo(4,x)A(R) -
HAB)eFI, MAA), cFI.
SIFE 3.8 XHMERER Ay €Ay, WA(A,) - f(A(Ay)x,)] € B(X),,» FiIHE,
A(R) = [y (A(P)x,)]
WERR KA p, (P, 4,,, B, P,--,P)=0, &4 (3.2, A
0=A(p,(R, 4y, B, B, . R))
=p,(A(R), 4y, R, B+, R)+ p,(R,A(4y,), B, B, F)

+pn(P19Azz»A(R)aR»"'9P1)+"'+pn(P19A229P19P15"'7A(P1))

22



8 W YN T e VAT

=p,(B,A(4,), R, B, F)

_ [~PA(A,)P,— PBA(Ay)P,n =2k +1,k=1,2,3,- G.8)
| =P A(A,) P + PA(Ay) Py =2k, k =1,2,3,--- '
SEERIn(n22,ne N*), #£3.8):\, KR, HFP, /13 BA(4,)P, =0,
TR PAA,)R =0. MITA(4,)eB(X),+B(X),, . &E&5H 3.1, 5

A(Ay,) = BA(A,) B + BA(A,) B = fo(A(4y) %) B + BA(A,)E

A(Ap) = fy (A Ay )3T == [ (A%, P, + BA(AR) P, € B(X),,.
HF AB)eFI, A4l

A(P) ~ f,(MP)x,)] € FIAB(X),, =10},
UL AR) = £,(MB)x)I -

BNk, UFHEH 3.3,
HERR 2 XA A B B(X) I ¢ DR : SHMEREM deAd, &

7(A) = f,(RABx)A(R) + fo(A(BAPR)x)1
il
D(A) = A(A)-1(A).

BNt RN A B Z(A,B(X)) LRI, DM A B BX) FILPERS . it
bb, GG Z TSI B ¢ 1D HIE L, AHERRE):
(DX TAEREMR 4, €4, H DA =AA)-7(4), D(4,)=A(4,)eB(X), , Hr

1<i,j<2Hi#j;
(2) D(R)=D(P,)=D(I)=0;
G)WHMERM 4, €A4,, £ D(A,)=0;
(4) TR Ay e A, » HD(A,)eB(X),, -
TOAFH A RN, WATEIEHDZES T, AN TEEW

23
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X%, %, €4, Ar(p,(x,%,x,))=0-
NHAEY, XMEREKI A4, €4, B, A 1<ijsk<2, f

D(4

i

Bsk) = D(Aij )Bsk + AijD(Bsk) >
FAD(4;)eB(X),, Hj#s, A
D(Aistk) = D(Aij )Bsk + AijD(Bsk) >

O FFUEI LR 8 RGO

(1) D(A,,B,,) = D(4,)B,, + 4,D(B,));
(2) D(4,,B,,) = D(A,,)B,, + 4,D(B,,) ;
(3) D(A,,B,,) = D(A,)B,, + A,D(B,,) ;
(4) D(4,,B,)) = D(4,,)B,, + 4,D(B,)) :
(5) D(Ay,B,)) = D(Ay,) B, + 4,D(B,)) ;
(6) D(A,B,,) = D(Ay,) By, + 4, D(Byy) s
(7) D(A,,B,,) = D(4,)B,, + 4,D(B,,) ;
(8) D(A4,,B,,) = D(A,,)B,, + 4,,D(B,,).
WAL R Ay e A, H D(A)=0, H (D) FHE. * TR A A,

BeB(X), HA(A)-D(A)=7(A) e Z(A,B(X)), "HI
0=p,(A(4)-D(4),B)

=(A(4) = D(4))B - B(A(4) - D(4))

=(A(A)B - BA(A)) = (D(4)B - BD(4)) ,

P,(A(4), B)= p,(D(A),B).

Xt 4, e A4, MB,eA,, ic 4,8,=-1"p,(4,,B,,B,B,--,R), HTAR)eFI,

Zie3.2):1, 4

24
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D(A4,,B,,)=A(4,,B,,)

=AG1"p, (4, By, B, B, -+, R))

=(=D"A(p, (4, B, B, Ry, R))
=(=D"{p,(A(4,), By, B, By, B)+ p, (41, A(B), B, B+, B)j

=(D"{p (2, (A(4,)), By, By By B) + b, (P, (4, A(B,)), B, B, B)S
=(D"p(2,(D(A4), B, B, By, B)+ p, (9, (4, D(B)), B, By, B)j
=" p,(D(4,)B,, = B,D(4,) + 4,D(B,,) - D(B,,) 4, K, B, F})
=" p,(D(4,)B, + 4,D(B,),h. B, F)

= {(_1)" (Pl(_D(All)Blz _AllD(Blz))Pz)an =2k + l,k = 1929 3:' ot
=D)"(B(D(4,,))B,, + A4,D(B,)P,,n=2k,k=1,2,3,---

=D(4,)B,,+4,D(B,,).
Bk Q) 3k, (3), (@) F1(5) BIiE AT (2) AHFEAL, Mm% X TAEEM
C, €A, WG, NTAEEW A,,B, € A,, AIF3%

D(A22B22C2]) = D(A22B22 )CZI + AZZB22D(C21 ) ’ (39)

F

D(Azszzcm) = D(Azz )Bzzczl + AzzD(Bzzcz1)
= D(Azz )Bzzcz1 + AzzD(Bzz)C21 + AzszzD(Czl) . (3.10)

R (3.9), (3.10) =, w15

D(A4,,B,,)C,, = D(A,,)B,,C,, + 4,,D(B,,)C,,,
R, % C, ed,, T

(D(4,,B),) = D(Ay)By, — 4,D(B,,))C,, =0,
RIEEIHE 324, e 4,, 7[5

D(Azszz) - D(Azz )Bzz - AzzD(Bzz) =0.
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NHIRAREW () A1 (8), 44,4, M B, eA . Zi5H, A5
A(p,(4,, P, B, B, B,) - D(p,(4,, P, B, B, B,))
=p,(A(4,), P, By, B, By)) + p, (4, A(B), B+, P, By))
++p,(4,, B, B, B A(By) - D(p, (4, B, B+, B, Byy)
=P, (A(A4,), B, By, B, By )+ p, (A4, B B+, B A(B)
—D(p,. (4, B, B+, By, Byy))
= P, (A(4,,), By)) + p,(4,,A(B,))) — D(p, (4, B,,))
= p,(D(4,), B,)) + p,(4,, D(B,,)) — D(4,,B,, — B, 4,,)
= D(A,)B,, — B,,D(A4,,) + A,D(B,,)— D(B,,) A, — D(A,B,,) + D(B,,A,,)
=(D(A,)B,, + A,D(B,)— D(A,B,,)) +(D(B,,4,) — B,,D(4,) — D(B,,) 4,,).
HT A(p,(4,, P, By By By)) = D(p, (A, By By By By) € FT,
A(p,(4,, B, B+, B, B,) = D(p,(4,, B, B+, B, By ) = AL,

;H;‘EP/IEFy ?%

Al =(D(A,)B,, + 4,D(B,,)— D(4,,B,,))
+(D(B,,A,)~ B,,D(A,)—D(B,,)4,,) . (3.11)
A D(4,)eB(X),, "3
D(A,,)B,, +A4,D(B,,) —D(A4,B,,) € B(X),

F

D(B, A,)—B,,D(4,)—D(B,)4, € B(X),, .
M EAFGID K, A

D(A,B,))=D(A,)B,, + A4,D(B,))— AR, (3.12)
H B AT (3.12) 3, TRA[f5

D(B,,A,) = B, D(A4,)+D(B,) A, +AP,, (3.13)
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Q)44 3.13) R, A&

D(4,,B,4,,) =D(4,B,) 4, + 4,8, D(4,,)
=D(A4,)By 4, + A, D(B,)) A, — A4, + 4, By D(4,,) (3.14)

Q) 4t 314K, m71e

D(A,,B,,A,,) =D(A4,)B, A, + A4,D(B, A,)
= D(A4,)B,, A, + A,D(B,)) A, + A,B,,D(4,) + A4, . (3.15)
P (3.14), 315 W, HA4,=0. FHik, 1=0. HG.12), (3.13)FHK,
=22 (7), @) Hlpiar. BT (1) - Q) #HZRALK), M DR—NFT. Mo, XI
THEMR . x,x, A, H
7(p, (X%, x,)) = A(p, (%, %y,++,x,) = D(p, (x, X5+, x,))

=D (P (s AR, x,)) = D(p, (31,5557, %,))

= 2 (P, (s, D(x)s %)) = D(p, (31,3502, %,)

=0.
HILAT 1R, A(4)=D(A)+7(4) M A B B(X) HIFrHE Lien-F T X DM A
B B(X) ENEMSN T : MHMEER Aed, A

d(4)=D(A)+ p,(4,G).
Rlt, AI1%
5(A) = A(A) + p,(A4,G) = D(A) +7(A) + p,(4,G) = d(A) +1(A),

He, dRMNAZIBX)MNTT, t -RMAZB| Z(A,B(X)) FELIEBRS, XAE
B x,x, x4, H1(p,(x,%,,x,))=0. HHES & —PMN A4 2 BX) K

W Lien-5 1.
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F4E Lie n-SFHIEHERM

415|5
BE A R —AHOT EREL, M A RN, 5 A B A I
mH

mR s REMEBMYHB L: ¥ TEEMN X, x,eAd,

H

S(p, (X% %)) = > (P, (5, %y, 8(x).x,)) . Fd L p(x,xy,x,) B
o

MFR S & — Lie n-5 1

1
/N

x],xz,m,xn[él/‘Jn%Lie
RS REMHEMHWLE: X TEER Aed, 71E Lien-F¥5,, ¥1

s, 5(4), MFKS &4 JmHB Lie n-# 7.

1 Lie n-5 T M s # Lie n-% 7 HIE XH1, Lie n-3 1 A& Lie n-F7,
RZABR . FIRIFLARE LR Lie n-3 742 Lie n-3 7, XA EH M

FB(X)RRX LAEWAER

VoZan

o), R HMMER . & X 42 Banach 77 [A], fF

LM 7. BX) PRIPALARES RACH T
FEARZTRER 2959, IATEY 7 MWhsHES 7082 B(X) W) HS Lie n-3 1

#H A2 Lien-5 1

4.2 FEB Lie n-5F
TEART A, FATF T M AER AR B(X) M JEET Lie n-5 1 Ja 5P i

i) /8t
B, #oeMAFBX) R Lien-5F, N6 & Lie n-5F

EIE 4.1 WX 22— MR T 3 1 Banach 1], 4 &2 — MRAARER T
MERR % 5 &M A B B(X) WJ5ES Lie n-F ¥ . HJRES Lie n-F 7 E XA,
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5(A)=[4,8,]+7 (4), (4.2)
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HF BX) PR ARE AT, Filli=0. #r,(4)=7,4) . BI%
T, (A)ME— . Hik, BX—NABFIFIWS c R X TAEEN Ae A4,
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Pl
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XXX, €A, H(p,(x,x,,,x,)) =0, XEWE §7& 4 Lien-F T
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WERR FH A4 RORBAARHER TARE A @ FI . 8 XN A B B(X) L PEWLG
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