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VE NGHICH DAO PHAI CUA TOAN TU SAI PHAN VOI
TRONG 1+ \I SO.

Nguyén Vie Luong
Khoa Toin. Dai hoe khoa hoc tr ahicn, DHQGHN

Xét khong gian tyén tinh X uén dwong 44/ = ¢ holic = R) véi dim X

=s(l<s<
=), Trong X chon mdt co & ¢§ dinh. Khi do me phin 1 x

j € A déu dwoc viét duci dang
X = (x‘“. Xj2e s Xjg)
Xét todn t dai 8 A € Lo (X) vei cde nghiém don 1. 15 . tp € F e
.
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va Ak TP (ke NjzAp =P
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Kihigu XJ o= (- PpX 1]

Xé khong gian X, gbm tit ch cic day vée W x = (xq. X %2

Ine X, n= 0,12
Tép hop Uit e

c wdn wk kha n;.huh phii trong X, duoe & hicu th)n R(X,). Ung vei mdi
D e R(X,) ki higu Ry tip tft cd cde nghich dio phii cia D trong L (X,). néu dn tai
R e Lg(X,) Tip til ch ede todn tr han dhu cda D e R(X,) dwoe ki higu béi # p. Néu
Fe FpviFR=0 vdiR e ‘RDlhl tandi F 1 tofn i ban diu chia D tromg wng voiR. Kl
higu V(X,) 1 tip tit ca cdc todrtd Volierra tdc dong trong X. tfc 12 V e V(X,) khi va chi
khi Ve LU(X,.) va phuong trinh (I + AV)x = y. y € x cé nghiém duy nhit vei moiy e x .
. eT
Xét todn i sai phin trong X, voi trong dai 6 A :
Dax =

Xnel - Axp) (1)
D dang kidm wa trye tép hE e sau

T
- A n -\
kaDA=fX&X-Xn:z|lJ pjuueX) @)
=
Thit viy. xe ker Dy © x4 - Ax =0 vneN
Chon x = u e X y y. Khi d6 x, duroe xic dinh theo cdng thife truy hoi

' r
Xy =A" = Xelpixe = Siip,u
=t =t



BA d& 1. DA € Ro(X,).
Chiing minh.
Xét todn uk Ry = Lo(X,) xdc dinh nhw sau:

L)
-
Rax=yiyp=0iy;=xg. Y= X P,(xllri Ftixan ot )
=

(=23 &
Khi dé
DARAX = (ypa) - Ayy ) i ¥) - A¥g = N

r
Yt ~AYy = lel(x.. il Xnalto I?Xn)*
o

3

*AEP.(X..-I*'I.xn 1+ *l','_'xn):
=1
S n \L X n

5= le.x(x" FhXe-lte T x,) = ._IP,(l,xM A2t T Xof 2
= =

Viy DaARA =1 va Dy e Ry (X,)
Nhin xét rng D khong Khiv nghich vi dim ker Dy =0
B& d& 2. R ade dinh theo (3) B wdn i Voherra,

Chisng minh. Xét phaong

(1= 7RA N e X 4
Phuong trinh (4) luon ludn ¢ nghiém duy nhit xic dinh theo hé thee tuy hii
1 Xo =Yy

! :
| X = )\lx“,n/\ Ny AT L n= o2
Viy Ry = V(X)
B& 02 3. Moi nghich dio phai thude Lo(X») déu ed dang.
R=Ry+FaB.  BelyX,.
Chieng minh. N3 DAFA =0 nén DAR = 1
Vi R Rp = Ry R R & LX) thi chiclin chon B = R - Rt diroe
Ro + FAB = Rp + FAR - RA)=Rp + (1= RAD AR - Rp) =
=RpA+R-Rp-R\DA(R-RpI=R

Vi mdi o Novet khdng gian

\“_:\'ex \“,:ut 5
Dinh Iy 1. Giisib 18 e LX) s cho
ImB < A" vai u e X cho e,
Khi dé
R= Ry + FAB = V(X,).



Chiing minh. ¥x € Xy, 1a ¢6 :
Bx = (. yj.yp. ).
Vi FpXy=ker Donén  FaBx = (u, Au, A2u. ... ). 6)
Xét phwong trinh
(T-2Rx=v .veXy, )
Sit dung (6). st duoc h¢ :
- A (00X X AXge o) - % (u. Au, A2u,

(XQe X]- X2 = (vp. V]e V2o o)

[Xn* u = vy
x| = (xo + Au) = v

x;—(x|+Ax(,+A2u:v;

j Xp=vp tu
Tl = va b (o F A+ + AT g + AML)
n=1.223. ..
Vily (7) cé nghiém duy nhit i e . ve X,
Suyra R :=Rp - FoAB e v(X,).
Dinh 1y 2. Gid s Te (. Vi B e L(X,) sao cho 3 x), xg € X, N B(xp - x)) ¢ xooc thi
todn ui

R=Rp +FoB
khong 12 wdn i Volierra,
Chifng minh.

Theo gid thiét, ¥x € X, ta c6 2 Bx = (yg. y1. ¥2. )
VA 1on i v e X g Bl i € T (B 2 0)
sao cho
m
yo=u+ ZBixj+ (XX 20)
o
VO (a1 Xma2e - ) ham da wyén tinh.
Khi dé
) 2
FABx =(yy. Ayy. ATyq..)
Xét phwrong trinh
(I-AR)x=v,veX, ®
“Khi dé. khong mét tinh tbng quét. c6 thé coi m 11 s6 wr nhin nhd nhdt & B, # 0. Vay
Bo =By = .. =Bu-1 = 0. So sinh toa dd & hai vé (8). ta duoc :
Xg = vy + Ayy
n-l n
Xp = Vet A Ay L ATTX + Alyg)

n=1273..

vai Yo = U+ BuXpy + F(X e X



So sdnh m toa do ddu tidn VA coi  Xp4p, Xms2,... Phu cdc tham sé tr do . ta dwoc hg
tuyén tinh

3
_ZIPj (Xg=ABypXp) = Vo +Af
i

T
P; — Axg = ABpt; = AAf
j=2| (%) 0 = MBmtjxm) = vy + -

Pi(-Atl " xp = Al 2x) —= Ak + (=B )X =viy +AATE

L=

i

Ap todn tk Py (k - 1,2,..., r) vio hai vé cha hé (9), ta duoc hé trong dwong:
Py (x0=2Bumxm) = Pk (vo + Af)
Py (x) —Axg—ABtx ) = Pp(v) + AAf)

Pt xp = M2y = M + (=B )X =y (Vi +AA™E)
k=12,

bt kaj =uj, ll}; € Xk, ta dirgc hé :

uh*lﬁm uh1 =Py (vo + M)
uf=Aub— AB .ty uk =P (v, +1Af)

AP ul- A2 uk - Ak + (=B Uy, =P(v,, +AA™) 10)

Vi mbi k e {1,2,..., r}, xét ma triin MK cha vé tedi cha hé (1):

(1)

1 0 0 -ABy
s =Mt

AP A2 AP B

bijit Py(}) =det My. 12

Khi d6 deg Py(A) =m+1 vi h¢ s8 cao nhft clia Py (%) bing (-1)M p, =0,

Do vdy, trong ¢, phrong trinh Py(%) =0 ¢6 it nhit mot nghiém Ak Khi dé, hé (10) v¥ng vdi
A =y khong thé c6 nghiém duy nhit. Didu d6 ching tb phuong trinh (8) holic vd nghiém hojic
6 nhidu hon mét nghigm. Vay R € v(X).

Ta két quh clia dinh 1y 1 va 2, ta c6 thé phét bidu tiéu chudn Volterra clia nghich dho phhi
clia todn tt sai phin DA vdi trong dai s6 A nhu sau.



Pinh 1y 3.
a) Vi F = Cthi didu Kién cin va dit && mot nghich dio phai ctia Dy dang

R = Rp +1pl, BelyX,) (13)
12 todn ui Volterra 11 3 u e X sao cho Im A < XU (XY xdc dinh theo (8)).

b) Voi T = ®Rihi d& R dang (13) I todn 1b Volterra, didu kign cin v dit B2 hofic 3u e X
& Im A < XY hejic cde da thbe PG dang (12) khdng ed nghi¢m thye,
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ON RIGHT INVERSES OF DIFFERENCE OPERATORS
WITH ALGEBRAIC WEIGHTS
Nguyen Vu Luong
Faculty of mathematies. VNU. Hanoi
The paper deal with some characterizations of right inverses of operators of the form
D Ixp) = x4 - Axy)
Where x;, X, X - lincar space over a ficld of scalars, A - algebraic operator with simple
TO0Ls. .

In this pa 1l Volterra right inverses of difference operators with algebraic weight were
thorougly and clearly described.



