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Abstract, The spatiality of (a, #)-derivations of operator
algebras is discussed. Suppose that X is a Banach space, # is
a subalgebra of B(X) and a, are automorphisms on B(X), §
is an (e R)-derivation from & into B(X), It is shown that
any reflexive transitive (a,@)-derivation is quasi-spatial, that
is, there is a densely defined, closed operator T with domain
Dom{T) such that 8{A) (Dom(T))CDom(T) and §{(A)x=
(TH(A)Y —a(A)Y D) x for any A€ of and € Dom(T), U the

norm closure o of o contains a nonzero minimal left ideal,
then a bounded reflexive transitive {a,@-derivation § from A
into B(X) is spatial and implemented uniquely, that is, there
exists TE B(X) such that §(A)=Te(A) —a(A)T for cach A
€ s, and the implementation T of § is unique only up to an
additive constant,

R H M 2011-12—16

Key words; (a,8)-derivation; spatiality; quasi-spatiality

1 BERREH

# X & Banach &= ] (4 EA=H X £
Hilbert 25 |8]i, B H ##%: X),BXOE X LWER
SUBETLEIEBONTFRBE BN JF
B(X) By2R MBS, W R A7 BCXO LR A FIH « 1
B R

6(AB)=a(A)S(B) +6(A)B(B) (VA,BEA) (1)
0#F o Bl p-FF. FFRID-FF. ZE IR
o LIRSS RAE TEBOO

0(A) = TR(A) —a(A)T (VA€ &) (D)
M#R & BERLIE (o -FF. MBR@DOFH T
ARERET WK o BRI REZHE (0, -FF
HRER MRAFE - THEXWALKERE T T:
Dom(T)—X 15
(A (Dom(T) > Dom(T) 8 (A) z= (TR(A) —
a(A) Tz (VA€ S, x€Dom(T)) 3
WAL, Wf 6 RIS RERN (.- FHEF TH
o E‘J@Qﬂﬂfﬁﬂﬁﬂy Te IInP(a) !ﬁq:' Imp(a)%fﬁ;@_ﬁ
(O WMHE LHHAE T K.

BEBFRELN ST o N TFERETFR
W LEMNSTF, SRR LS KA &, Sakai
EHT C -RE LM ST RS REIHE 3 FE
AR FREERB LM S FRERTRKT 2
H8[F5HE8 T IR F Boolean F 25 R #5{VH R B B9
BEMSFTRASMERNS FHEFFHHT CDC
RELEMFFRUS BN TS LERZE. R
Moorel 3538 T CSL AAH LS F i B Ll
M.

ELSWE . B ARREES (11071188); TLFH O 4R SE 4 (20122BAB201016)
H—EH . QTS , & L, EEFH i AR T, E-mail: cqy0798@163. com
BWRAEE FAFQ966— , B 8%, 814 I, B, EEW G VR T-AH. Email: dang@tongji. edu. en



294 AHEXREZRARADZ R

PR E R AR AL, BOXO B R
FESRZHAN mEETFARENFTFESR
T, T XFHEFRBESRARAE. B
[l =R T R [E1F

1 # AR BOOWFRE BN < F
BXO FMHARK RN BARS T EF—CEFE
TEBXOME s(A=TA—AT W FHENAEC A
#H A7 & BSLH T I RATTE . TMoT T &M
EZ2-TEBNOBEN TR 7

24 X & Hilbert 23 5] 6. [0) 8 1 g2 #8114
& 2. 12, BERXMRIFEER A X &M E E
Kissin B3R 3] S AME RIS T RS HEL
PG, T LT E - E R EA TR
B CArfm 2, 1101), #e 9. E. Kissin iEBI T, IR &

£ BUD 3T w8 B FIFiE BE
TR, MM « 3] BCH) Life3 0 . A RNE RS
FR 2 A SR i LSRR AR B — R B
TR EERA,. BERERERE 1 WE
bR

Wu Jing ZUIFA TR o BWE “7E Lat o
HL,0 0 MH X-ZX" A AL o L1,
B -FFRERELME. XF (0 -FFHE LR
R4S, BRIME A A SCIRE 3. 2 JcEk[8-9]m
R AR Banach = H] L EFARABE (0. -FF
4y 23 P SE AR i o 3 IR G ) A

BE2 B IRBXOKFRE.«MBE
BCO LR AR .6 B &3 B(X) LM H R &
B AR P-FF. BE -EAE TEBXOMH
B 6(A)=TRA) —a(A) T FHEEM AEC S HHK
37 6 ML TIn RAERN . TWT T EHE—
MEBREIEN T ERHE—7

2 T&HEIR

A3 X B& Banach 25 H], X* & X #y3hThat
=R A XOFxR X LNERBEF2EK.BXOR
AX LWAERBEFLE MF-IERETF A€
B(X);Lat AT A AEFS KA RT AW
HEFEEF. % F BOO W PR o Lat w={L:L &
X W TR, A ALSL X FHiE M AE S E R
MIFR A MAETFERE. T X HFERE Y

Alg ={A: AR X EWEREWETF WA AL
CLXMFHAR LE LHEALL
BEFRE S BB IR Lat /={{0}, X} A B

WA
Byt
o= Alg Lat o, HH Alg Lat /={T€ B(X):
Lat #Clat T} (4>

MEOAzEX, 0AFEX HEXR »y >

fwxeX)EXTHE X LM —HRET. ik L
FRAFXLEMOTEERBF A KEXE A
Dom(A) , iE x€Dom(A), FEDom(A* ), Alx
QN =AxQf (2R HA=2Q(A" ). ¥ F BX)
WFREAURE X LW EXHALKERE T T:
Dom(T)—X, iHE A Dom (T)) “Dom (T) 1 H
TAS=ATE WM FTHA N A€ A LUK € Dom(DEBR,
SE, TR T 0 of W] 36 H.

HF—MME A UREH—DFE SR 5
CA MR S o AR R ST MR S H o
AR IR SRR of AT 2 o AT,
M#R Ih S M. SNERY SORAEEFH
fhARF 2T, MUBR SRR /. BB, AN G
FRAE A HE

X F(as -5 F & MRS Dom(s) DA

8(A) € BOXO#TEBIRIMNER F89 (R, MHR 6 2
AR AED ; WE «(Dom(8))Fl f(Dom(8)) 2
B R TFHG BR 6 BAL3EY; IR

- ja(A) 6CA)
Aianp = {A—( 0 ﬁ(A)) :AGDom(B)} (5)

B XDX BB A RE TR MK 6 B AKRE. B o
MBEBX) EMARM, TR X EHE AL
HHTF T:Dom(D—~X, A LLE X AF? K

Dom (A§?) ={A€ B(X): (A) (Dom(T) <

Dom(T) s TR(A) —a(A) T #E Dom(T) b4
)

(a#?) (A) =Closure (TB(A) —a(A) T) (A€

Dom(A$?)) (6
BRAP? BN, p-FF. METEX L
WEXHAKEET MH TE (-9 F06 B
PIC(TE Imp(6)) . MG F AF? BFF o RIEESR.
B b4 A€ Dom(d) . ] A€ Dom(A#?) , T H
RDFMGE) ,F AF? (A)=6(A). W F—Hi e ) -5
FOLACA EXTF T 0a=MNwcsds T
Dom(8,)={A€ [ Dom(5;):8; (ADXJ FHTH Ay A

GA —‘ﬁ}s
04 (A)=6,(A) (AEDom(8,))s HP A€ A HE
—HiR (N



wmem

W 55 TR ) (o, SR TR F LR 295

5 53

Sty =, [, AF? (&
BE %06 Ba:-FF M A Imp(&) A=, W 8552
W (e, O -FF, M H 62, B 6 B, 77 F[FH o
e 2N AR EEH o Ap Fx 6@P (8
AFP),

w1 ReBBXOLWARK, TREX +H
ENXHHARBEE T, W AP B A KK AEEH (e
a) -3 F.

=L b, HH, Dom(AF? ) & B KPR,
mH AF? B—P (e -FF.

# x€Dom(T) hEDom(T* ).l F « 2 B(XD)
T aRW, FUAFAENE W A € B3O, &
a(A)=xzQh, M FHEBN z€Dom (T) FHH
a(Ay) z=(xQh) z=h(z) € Dom (T) W F . ff LA
2(Ar) (Dom(T)) = (z@h) (Dom( T)) ZDom (T).
B F(T2Qh) — (@) D (2) = (TxQh) z— (=&
T Rz | TR — @@ TI< | Tzl |l +
Izl | TRl B TC2Qh) — (=Qr) T 7
Dom(T) EA K- mtEH X FERM € Dom(T)
BLE € Dom(T*)  fFEW M A € B, 5
a(As) =2h IKEER Av=a  (2h) € Dom(Ap).

MR M€ Lat (Dom(AF®)), M AFFHE v €M
15 2o 70, MAETEME— 19 A € B(XD) 18 «(Ao)
=2 Qb X ¥ FHEZEN 2€Dom (T), A €
Dom(T* ) . #B8 a(A;) (x) =(=Xh) (1) =h(xy) x
EMPB. MHTF Dom (T ) EFHEN, i Hahn
Banach &3 5EH ,ETE b €EDom( T ) EE By (1)
0. ik z€Dom( T &E& =€ M, Bl Dom(T) =M,
X=Dom(T) SM=M,X# 18 H «(Dom(A¥° )R
£33 1.

XF C(as a)-FF AF?, R (5), oo =

(€]
{[“(g‘) A’;(ﬁ)] A€ Dommas“’)}. 55 XD
{0} € Lat (sl )y G (T + i) =
{(T(J:)‘l’ta:

) : € Dom( ) }G Lat (sl ) (V1€

B B

O. B B2=[ H 12]elae(xggx)ﬁ'ﬁﬂBZe
21 Ba

Alg Lat(sfyeo ), Bl Lat(sfye ) SLat(Bg). i1 F X

By B12]

0 Lat (e ) & Lat (B,), Fr L
@D{(0} € Lat (o ) S Lat (By) EfJ[Bm B,

x B X
( )=[ u ]6X@{O} (V€ XD, il By X=
0 By x

Bll B12

{0}9BZI=05B2=[0 By,

]. B G(T+1:) e

Bin B
Lat(deo) S Lat (By), % 3 [ ) ]

0 B
(T(g:) +t$) _ [Bn Tx+tByx+Bux
By
(V€ Dom(D), t € C) I FHEMW =€
Dom(T) ++€CyH Byyx€Dom(T), By Tx+tByx+
B, z=(T—+¢tI) Boy x, FTL) By =By x€ Dom(T),
By Tx+ Bix=TByx Tii Dom(TH & X #H%,
By s By € B(X) s JFLL By =By, & Ay=a 1 (Bu ),
M a(As) + (Dom(T)) =By (Dom(T)) SDom(T),
HAEDom(T) VA Bi=Ta(As) —a(A) T gz, B
s By =Ta(As) —a(Ay) T 7 Dom(TOH F. iXH,
A A) € Dom(AF®) T B B =AF® (Ay). Bl B, =
(ane)
ERBETRE Bl AF° BERK FBH (2a)-
SF. iR

]GG(T—I-::D

X

3 XEER

el 2 % X B Banach =], &/ & B(XOWF
RECaMBRBXOEWHMWM. WRIEM
A(Dom(8) =HF BEO K H KB A58 (00 @ -F

Fo 0 & B RISEHA.
W EHRAET R0 BN 43 BOORME

ﬁﬂﬁ(ayﬁ) -5F,.m

Lat (g, ) =1{{0}D{0}, XP{0}, XPX,G(D:
TE Imp(&) } ¢

Hrh G(T) = { (Tf’) € Dom(T) }%ﬁ? T#
mi.
| ARASRER (0} D10}, X0}, XDX

PR GCDHER Axop AET =M. R2ZEE
Me Lat(&fm,p )T H Mz={0}D{0} M=XD{0} s M

XX, MBEE M iR N (f)’) (2 70)

B (“(’;‘)“’”

Bt A XDI0)CM. B M b R TR
ﬂy(i)(a:#o)ﬂﬁr‘ﬂimﬂ M=X®{0}; lFre M

)eM (VAE ). it «(Dom(a))



296 AHEXREZRARADZ R

ESRSE

Gt R (i) (25£0) B 1B Tl M= XX,

il J R (“’g) € MM z=0, FUFE - HAHET
T 15

M=G(T) = { (Tf)
UM FHEEN 2€Dom(T) . H

(a(A) 8(A)) (T(:c) ) _
0 BA
(a(A) T() +8(A) =
HA)z

X BF) p(A) x€Dom (D H. 6(A) z=TR(A) x
—aCAY TCx) s B} TE Tmp(8).

MR Imp(O =2 . MHA(D.H

Alg Lat sy, ) = { (’3 ‘z) :A,B,CGB(X)}#

)::E € Dom(T)}

x

)esm

(A S(A)
o= { (s B(A))=A6Dom<a)}
X 5% RERWNFE ZHERE
Imp(&) = & (10)

W, 6 B2 R ST AY. IEEE.

E¥E1 ¥ X 2 Banach 28], & B(X)F
R o B RS BB NEIE Sa
EBOOLMERW. R o BN YA BOOMWER
B AERE R (o) -5 F, T 6 B2 RISTHEY, T
H & W B — 9. AR, 777 TEBXO,
8B (A =Ta(A) — (AT HFHERWAC A B
3 H 6 MM T EME - M EBRNERTE
E— ).

TENVAE B — e | 20, B A L E R 1 AYERA.

S|#1 # X & Banach 28], & & B(XOWF
¥ a B BCO BB AR, 108 6 £ <3 B(XO
B R BB o) - T I 6=052,.

TS R A0, Inp(HFED. BR.6E% B
B (e -FF . MHAHKG . H

Imp(8) & Imp(sis?, )
B BT ity e 6 WIEH . HT L

Imp(8%%,) < Imp(d)
24 YEFRR, B

Imp(8) = Imp(6$2,) (13)
BT o fll ofnty MEFBHETF RN, F
Lat sy, o =Lat oo . FAE L XA TFEA
REBRUAE

(11)

(12

'ﬁxmu) = Alg Lat &{ﬁusu) = A.lg Lat &{5;:;?&) = &{3;;“()3)
(14>
Btk (DA
o= 6(1[:&)5) (15)
TEER,
S[#2 # X £ Banach &, £ BOXO %
BTRM S —MR/NEEE S

(D) d2{yRf:yE X} HHF FRX L4
ARAHE E.

(2) 5B TRV N, B3, mR
TEBEXWHET, ADom(T))SDom(T) )i H.

YWFER A€ 4, 6€ Dom (D EH ATs=TAS B,
S ML —NE B p G T=pL

HEB  SCER[10]E 2B TiX-MSIE. BT 5%
5, o5 RS R.

HE1LA

S'={BiB:;:B1,B. € 4 } #£ {0} (16

B, 2. i F S0 ARSI 11 19 o5 2

2. 1.5 FfER 2. 1. 6, FES/FAFTERET P, G /=

AP, H P /P B P S5 AR R AP

EHAN T hmER
PP = {yP:p B—NEH} (1D
mPpPR—BEF.WFEARnEX, feEX

B

P=x@f€ &MA fad=1 A8
HE 3 MFEEN ye X 58N, FE
~ﬂﬁ¥{Ax}gw’ﬁf€=h§rlAl (z1)=2y B8, P

— Q€ A A RN =A )R f sy
& BikA

yQFE ALMTFHEEBYyEX  UD

B T EBE XWHAET, M T 50558 7

YyEX, M 5=(R ) € A, ¥ FHEEE £€ Dom(T),

Ay@QHE €D (T) LR (y&® f) Te=

T(XO/HE BHHX Dom (T X #H#%, FH 70,
BT & € Dom (TS £(6)740

RN &) =f(&) yEDom (T LU R f(TH)y=

FCGEO Ty
iXH, y € Dom (T), Bildl Dom (T) =X, & p=

f;%’ U T=p1. i HHE. TR,

SIE3 # &£ BOOWFRE, I’ o i



wmem

W 55 TR ) (o, SR TR F LR 297

4. W
Lat(s) = Lat(&) (20)
# X & Banach 23], &/ & B3O PR a0 8
REBXOLHARW, s BN #(4=Dom(8)) F

BXOW e -FF. MTFHEBN BESFLEFIE
FlA)CA 8 A B R (A Bk
LW | 8D —0A) 1< 181 I Ay —As, |l
B {8 (A} B Bk e o, B || 5 (AP) —
SAP) I <l ]l | AL —AP | B LR of iy
FAET (AL b, (AP ) B0 SR — % B, T
[SCAP) Y, {5(AP ) } Bt B ST R — R S
BT LS X — AR S %
Dom(§) = Dom(d) = o, i HS(B) = lim 8(A)
2D

Hrh BE AT H{A R o FEERE T, 18 A,
A B S (BB (A FE B R IR, B

Iall.
WA 3 & X Z Banach i, & & B(ZXOWTF
REe M RBXOLWERK, B (o=
Dom(8)) 8] B(X) W58 A F (e, O-FF Mo B

MF] BOXO BHEBIE R -FF, MWH
Imp(&) = Imp(® (22)

B EH ol , B0 BALBE, BT a (),
Bl MBAERE. BRS E— RS T HER
By By €A A I BT {AL }, (AP}, 15
ap L Lp =12, xmm apap 10
BBy fAPY o a(B,y,aca) 0By,
8 (B B;) =lim 6 (AP AP ) =lim & (A{”)B(AP) +
lim a(A{”)8(A?) =5 (BUA(B) +a(B1)E (By). B

1S B MarF] BOXO SR (s O -5 F.

alA) o(A)
h= (5), Hes = {( 0 B(A)):AGW'},
(B) &(B -
Aswp =< & :BE A >, (21),
7 {[ 0 ﬁ(B)] } = A

dsen = s s AT 3, BH Lat (Hsen) =
Lat(sfyen ). HE(9)

Lat (%‘nrﬂ) )={{0}D{0}, XD{0}: XDX,G(F):
FEImp(® }

Lat (5w )={{0}D{0},XD{0} XDX,
G(Fy) : F; € Imp(d) }
B Imp(8) = Imp(8). IEEE.
EHL 2 MAER  REQ0) . Imp()ZE D AHH
B TEImp(®). M TR X LHHFEXWAE T, W
H
{(TH+pD:p B—MEE S Imp(®  (23)
BT 2 SMAERNERT. M T & X LWHE
EXHABT,.MH T.€ Imp(®, R @2, TL €
Imp(5) s 7 (3) s Dom(Ty) £ X 1Y « (Dom(5))-R
AREWRE Bk, M TFHEEN Ac IHE
a(A) (Dom(Ty))SDom(Ty) Binr. FR o BEEA

A EG N EBBNETR 5 «(DE o« (D
(M HERAR AN TR, KB B0 2 R T a (o), T
FEE FEX fHB R y€ X yQfEalal) s (y
Qfre=f(& yE€Dom(Ty) (¥ € Dom (Ty)). B K
Dom(T )7 X #WHFMA. fF A0, FLUAFESE
Dom(Tl)'ﬁﬁ’ f(Eo)#Oyﬁ# yEDom(Tl). Eh Y H{J
AEHE B Dom(TH=X. T T1 s WHEEZE
W, Dom(T) =X g r. Brh Dom(Ty —T) =
AEX.
M_ﬁ:é T2=T1—T,ﬁ!ﬂ T, %Eﬂ;ﬂﬁ:?
%9;.':9& £€X.6—~0,T, (En)_)v- HH:P T.Ty
E€EImp(8), H6 (A) = (Tia(A) —a(A) T1) x,
(A X=(Ta(A)—a(A) T z(VAEDOm(§), Vx
€X). WL, ¥ FHEEMY AC SHH T (A=
(A& A8, ERE ne X, fEX F
BP=0QfE€a(s), T a () B—PRK,
T, Pa(A) §,=Pa(A) Tu&, B TR A€ Rr. B
s 3 TR A€ HVE
fla(Apx = (@ HalA) 7=Pa(A)y=

E’g Pa(A) T2$n=£$ T: Pa(A)E,—

lLIOIiTz (.1:1®f)a(A)En=

liﬂf(a(A)En)sz1=O
Bt WK 21720, Bl f(a(A) =0 (VAE D, f
FERBWH o (D g={e(A)p: A€ A% 1 2()
E‘Jﬁ%ﬁ'ﬁf!ﬁ a(&_@?}:{O};ﬁ% a(&_f)'f]& X %

%. ﬁﬁ f#mﬂflﬂ d(&_{)7]={0} !‘7=0.
X T: B2—MATHE T, BHE SUREEAN

(24)



298 AHEXREZRARADZ R

ESRSE

=E,Dom(T) =X, Hit T B— P HAEF. M T2

=T,—T Ma(h)35He, MBI 3, FER . HEB T
_T='u19 T1=T+.L:I

Imp(8) = {(THpD) :pe B EH} (25)
B AR =A%% , R (13)
8 = Bty = AP (26)

mF TEAETF, B Dom(T)=X, i A EHTHE,
B TEGRET. R, @HFI26)F 8(A) =
Ta(A)—a(A)T (VA€ &), i LT T EEMHE—
MEBEELLT 24— 5. IR,

Bt 17 @ o B BUD &SR TR v 197k
s s H L EEFEM CUH (CUDC
), IE 0 BN B BUD W E RAGENERTT,
0 & 2SI, T H. o BT T fEME -4
R E LT RE—.

i BT CHCA, EHEmE F€ HM

IJ={zQ f |z € H}

B —AENERE, B Qf BEFZEH &
HW—BETF. QR Hr=(h, Hz(he H). HEH 1,
HHEARET TEBUHD#EH (A =TA—AT(VA
€)M H ¢ ML T ElE - TERNERT
F2 [, fIEEE,

40— Banach 25 A A HA AU T GX
FE B9 Banach 25 [A)# SLf7 e, FlA0SORR 12D . AR
AN ERFRILMEREEIR M A R TEH .,
BriAso e 1 # T oCRri8 10y anaE 2. 11,

SEH:

[1] Sakai$S. C*-algebra and W* -algebra[ M]. Berlin: Springer,
1571.

[2] Davidson K. Nest algebras[M]. Harlow: Longman Scientific
and Technical, 1988.

[3] LiPT, Ma J P. Derivtions, local derivations and atomic
Boolean subspace lattices [ J]. Bulletin of Australian
Mathematical Society, 2002,66:477.

[4] LuFY. Derivations of CDC algebras [J]. Jourmal of
Mathematical Analysis and Applications, 2006,323:179.

[5] Moore R. Derivations of CSL algebras[J]. Indiana University
Mathematics Journal, 2005,54:1739.

[6] LarsonD, Sourour A. Local derivations and local
automorphisms of B(X>[J]. Proceedings of Symposium Pure
Mathematics,1990,51.187.

[7] Chernoff P. Representations, automorphisms, and derivations
of some operator algebras[J]. Journal of Functional Analysis,
1573,12.:275.

[8] KissinE. Reflexive*-derivations and lattices of invariant
subspaces of operator algebras associated with them [J].
Journal of Functional Analysis,2006:232.56.

[9] WuJ. Topological reflexivity of the spaces of (a, 8)-
derivations on operator algebras [J]. Studia Mathematics,
2003,156:121.

[10] ChenQY, Fang X C. Spatiality of derivations of operator
algebras in banach spaces[J]. Abstract and Applied Analysis,
2011, Article ID 813723,1-13,do0i.10.1155,/2011,/813723.

[11] Rickart C. General theory of Banach algebrasTM]. Princeton:
[s.n.],1860.

[12] Enflo P. A counter example to the approximation problem in
Banach spaces[J]. Acta Mathematical,1973,130.309.

{ #5292 )
(2) HEFEE M LAz BT x. .7 Wolle
% TREER

lim inf] g:| = 0

17

k=too
o B Lk 0] A RE A AL
&% 30k :

[1] Broyden CG. The convergence of a class of double-rank
minimization algorithms [J]. Jourpal of the Institute of
Mathematics and Its Applications, 1970, 6(3):222.

[2] Powell M]JD. On the convergence of the variable metric
algorithm [J7]. Journal of the Institute of Mathematics and Its
Applications, 1971, 7(1>.:21.

[3] Powell MJD. Some global convergence properties of the
variable metric algorithm for minimization without exact line

searches[M]. NewYork: SIAM Publications, 1987.

[4] Byrd RH, NocedalJ, Yuan Y. Global convergence of a class of
quasi-newton methods on convex problems [J]. SIAM Journal
on Numerical Amalysis, 1987, 24(5);:1171.

[5] PuD. A class of DFP algorithm without exact linear search
[J]1. Asia-Pacific Journal of Operation Research, 1992, 9,207,

[6] Mascarenhas W. The BFGS method with exact line searches
fails for non convex objective functions [J]. Journal of
Mathematical Programming, 2004, 88(1).49.

[7] PuD, Yu W. On the convergence property of the DFP
algorithm [J]. Ammals of Operations Research, 1950, 24(1).
175.

[8] Fletcher R. Practical methods of optimization [M]. New York:
John Wiley and Sons, 1987.

[9] PuD, Gui S, Tian W. A class of revised Broyden algorithms
without exact line search [J]. Journal of Computational
Mathematics, 2004, 22(1>:11.

[10] PowellMJD. Some properties of the variable metric
algorithm[C]//Numerical Methods for Nonlinear Optimization,
London: Academic Press, 1972 1-17.



