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Py M

Hilbert Banach ( [1~ 10])
Banach
G:T T

2 Banach

2. 1t% To B(X1,X2) TH T B(X1, X TH
- To < 1,

B= To[Ix,+ (T= ToTs] "= [Ix+ T5(T~ To)] T}

T ., N(B)= N(T§),R(B)= R(T§)
2.2 T T T B(X1, X2 ™ = T 1T T

N(T*)= N(T"),R(T" )= R(T )
™ =TT T

N(T* )= N(TT* )= N(TT TT*) = N(TT")

N(T)

R(T*)= R(T*T)= R(TTT*T)= R(TT)= R(T )

2.1 To B(X\, X2) To T B(X1,X2 To
- To < 1,

Ry NTo) = {0

(b) B= Th[Ix,+ (T~ To)Th) "= [Ix,+ To(T- To)] 'Te T
() [Iv,+ (T~ To)To] 'R(T) = R(To):

(d) [Ix + To (T~ To)J 'N(To) = N(T)

(a) (b) 2.1 B=[Iy+ To(T-To)] 'Th T
NB = NTi) Ry N(Th) = {0
R(T)  N(B)= R(T)  N(T§) = {0)
[1] 1.6, B T
(b) (¢ B= Th[Ix+ (T= To)T6] "= [Ix + To(T— To)] 'T6 T

R(T3) = R(B) ,
R(T)= R(TB) = TR(B)= TR(To)= TR(ToTo) = TIGR(To) =
(TTo+ Iy~ ToTo)R(To)= [Ix+ (T~ To)T5]R(To)
(c)
(0 (d) . [Ix+ To(T= To)]N(T) N(To)
x  N(Ty), (c),
Tx  R(T)= [Ix,+ (T— To)T6]R(To) = TR(T0)
y R(TY) Tx = Ty, x-y N(T)
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[l + T(T= Tol(x= y) = (I = ToTo)(x= y) = (Ix - TiToJx = «
N(To) [Ix+ To(T = To)/N(T)
(d) (a) y R(T) N(Tq), x X, y= Tx,ToTx= Toy= 0

Tof Iy, + T6(T - To)jx = Tox + ToTh(T— To)x = ToThTx = 0,
[Ix + T6(T= To)Jx  N(To) (d),x N(T), y=Tc=0 R(T)
ey = {0
2.1 [ 3,4] (a) (b) 2.1 ,

R(T) R(To), N(T) N(Ty)
R(To) N(To)

2.1 ] To B(X1,X2) T0  rankTo< T
B(X1, X2) T T-To <1, B=[Ik+TyT- Ty 'T6 T
rank T = rankTy <
[ 4] 1.2
R(T) N(T§) = {(} 2.1, [Ix,+ (T To)T6] 'R(T)= R(Ty) rank T
= rankT <
2.2 Ty B(X1,X2) Th  dimN(To) < T B(X1.X2)

Th T- Ty < 1, B=[I+ To(T- T 'T6 T
dimN(T) = dimN(To) <

2.1, . dimN(T)= dimN(To)< , C= Ix+
To(T - To), ToTo= THTC ' N(To) = CN(ToT), dmN(ToT) =
dimN( To) < dimN (T6T )= dmN(T) <, N(T)= N(ToT)
) 2.1, R(T) N(To)= {(} y R(T) N(T%),
x X y=Tx ToTx = Toy = 0, x N(ToT)= N(T) y= Tx
2.2 2.1 2.2, [5] 1 2, [ 3] 3.1
3.1 , B= [Iy+ TS(T- To)] Ty T
2.1 ;

2.2 T, To B(X2X1), To B(X1,X2) > 0,
T- Ty < T B(X,X2), :
() R(T) N(T*o)=§<};
(1) R(T)  N(To) = {O)
T8 = ToToT§, 2.2, Th To N(TH )= N(TS),
R(TG ) = R(To)
=(1+ To + To + To To + To To To )
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T- Ty < T,R(T) N(TB):{O} , R(T) N(T’é)={(}
2.1, [Ix+ (T~ To)T6 JR(To) = R(T)
R(T)= [Ix,+ (T- To)T§JR(To) = TT§ R(To) = TR(T§To) =
TR(TH) = TR(To) = TR(ToTo) = TToR(To) =
[Ix+ (T = To)To] R(To)

R(T) N(To)z{(} , T- Ty < T,R(T) N(To)z{(}
R(T) = [Ix,+ (T~ To)ToJR(To)
, R(T) = [Ix,+ (T~ To)T§ JR(To) 2.1, R(T)
Nerg) = {0 R(T) N(To) = {0
3 G:T T
[ 11]
G:T T
G:T T
3. 1! X Y Banach ,G:X 2" x X y
G(x) vy Viy), x Ulx), u  Ux),
G(u)  V(y)
G x
3. 1t X Y Baach ,G:x 2"
(a) G x X
(b o2

G(x) lij(xn)={9’ Y: yn  G(xn) Yn y}
3.1 To B(X1,X2) :

(a) G:T T To ;
(b) To To. To U(To), T U(To),
Ry N(Th) = {0}
(o) To 70, To U(To), T  U(To),
RT) N(Th) = {0}
(a)  (b) G:T T" T ; Ty  G(To T
V(T% ), ,
V(Ts)  B(Ti. m={S B(XsX): S-T6 < 1},
r= (1« To + T4 ) , To U(To) B(To,r),
T U(To), G(T) V(T%) T G(T) V(Th),

Pr = IX]— T"T, Po= IXI_ ToTo
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Pr— Py = T'T- TiTy T™"T- T0T + T6T- T§To T -
ToH T + T§ T- Ty (T + To6 ) r( To +r+ To )< 1
To T-To < 1 [12], Po(R(Pr)) = R(Po), (Ix,— ToTo)N(T) =
N(Ty) 2.1 [Ix + To(T~ To)]N(T) = (Ix = ToTo)N(T) R(T)
Ny = {of
(b (9
(¢ (a) (¢ 3.1, B(X1,X2)
To {T} G(To) limG(T.) To  G(To), 2.2 (c),
n, To Tu-To <1 R(T.) N(TQ:{@ 2.1 n , B, =
[Ix+ To(Tu=To)J 'To Ta ., Bn G(Tw) ,Bn To  LmG(Th)
,To LmG(T,)
3.1 3.1, To U(To) T U(Toy .R(T) N(T})=
<(>, To  G(To), G(T) ( ) T, T To , T To
3.1 To,Tn B(X1,X2),To T To T, ., T. ToT. To
To 7o, Ts TW  B(X2X1) T, To
Pu= Ix= TiTw Po= Iy - ToTo T, To,T. T, n ,
To  Ta—To <1 Pn— Po < 1 [12], Po(R(Pn)) = R(Po),
(Ix,= ToTo)N(T.) = N(To) 2.1, n LR(T.) N(To)= {(}
2.2, T To, n ,R(T,) N(T§) = {0} 3.1,
G(T,) T T T
Hilbert M oore Penrose
3.2 H, H, Hilbert ,To, Tw B(Hi,H2) T, To To Moore Penrose
To
(a) n ,Tn  Moore_Penrose T Tn To;
(b) n R(T.)  N(To) = {0}
(a) (b 3.1
(b)  (a) 3.1, =n , T Tw Th To R(Tx)
T, Moore Penrose T, Moore Penrose ,T.T. I-T.T,
R(T.) N(T.) # T I-T,T, R(T.) N(T.)
# [12],

+ TUT;_ TOT(T+ [ + TnTJ;L - TOT6+

+ (1= Tilw)= (1= ToTo) + [ +(I— TuTw) = (I— ToTo) +#
ny+ | L TJTwy ToTo, Talw v ToTo
Tw— To= TiloTo+ Tu(ly,~ ToTo) = (In,— Talw)To— Tol.To =
Ti(To- Tw)To+ To(ln = ToT) = (Iu ~ T7T,) Ty =
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To(To— To)To+ To(TiTw— ToTo)+ (TiTw— ToTo)To,
T, n , Twy To #
3.3 Tor B(X1,X2) T To U(To) T1 U(To)
CR(T) HN(T) = { O
g(T)= _inf + S+

SIG(T)
, G(T) T #

3.1, To 1 G(Ty), T 1 UTy,T T Ty Ty

, Ty Tos
+T0+ = lerrT10+ T° + = lirTr1}’§(1)1p+ T + lirp}%lpg( T)#
+T%+ \ lim supry, Tog(T)# To 1 G(To) , g(To) \ lim supr, Tog(T)#
#
, #
#
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S M A Ji_pu

(1.Department of Mathem atics, Nanjing University , Nanjing 210093, P. R. China;
2. College of Mathem atics, Yangzhou University, Yan gzhou ,Jiangsu 225002, P. R. China)

Abstract: The perturbation problem of generalized inverse is studied. And some new stability charac-
teristics of generalized inverses were presented. It was also proved that the stability characteristics of
generalized inverses were independent of the choice of the generalized inverse. Based on this result,

two sufficient and necessary conditions for the lower semi_continuity of generalized inverses as the

set_valued mappings are given.

Key words: generalized inverse; Moore_Penrose inverse; lower semi_continuity; Banach space



