TAP CHf KHOA HQC No ) - 1903

Nguyén Vi Luony

TIEU CHUAN VOLTERRA
CUA NGHICH DAO PHAI DOI VI

TOAN TU SAI PHAN CO TRONC.

Gib s X 1A kh8ng gian tuydn tinh cda che dly v8 han xéc djnh trén truimg v8 huéng R holc -
C vk p = (po, P1,P3, ... ) 1 mdt phlin t& cho trwée trong X. Xét obn btk Dy 5= {c,.u p,.a,.},
Khi 46, nfu p,, 9 O v&i mgi n, thl D, 1a mdt tobn t& kib nghich phii (xem [1] - [4]). Che tibu
chulln 48 m&t nghich ddo phhi cda D, 1A tokn ¢ Volterra 48 drge Prseworska-Rolawics vh Kalfat
(1), 5] nghidn cdu. Trong bii ndy, dys trén che kit qub 48 nhin dirge trong (6] vE lop tokn ¢ saf
phin suy rdng, s& md ta chc nghick ddo phhi Volterrs cda D, véi trgng p thy §.

1. TOAN TU Ku} NGH|CH PHAL
VA TOAN TU VOLTERRA

K¢ hidu L(X) 16 tp hgp o8t cb che todn vd suydn tinh the dhng trong khong glan tuy&n sk
X vb Lo(z) := (A€ L(X) s domA = X). Thp hap (Kt cd che tokn 1d khi nghich phil trong
L(X) v&i nghich dho phhi trong Lo(X) dwge ky higu bdi R(X). Uug véi mbi D € R(X) k¢ héu
Rp s ¢§p hgp the cd che nghich dbo phii cda D trong Ly(X). Xés thp hyp:

Tp = (’le‘x)i FX = ker D, | R 2 Rga.p l"”w‘ﬁ},

Mqicotntd-’efpdum.:nllbwhubnm:hb. Néu ¥ € Ty vb FR =0 véi R €Rp ¢
F dwgc goi 1b tobn td ban d%u cda D éng véi R.

Gib o A € Ly(X). Nbu bng v&i moi S € T, tobn b | — fA dEn khd nghic i, thy A duge goi
1A tokn t& Volterra. Ndu D € R(X) vb t3n t3i nghich dho phii Volterra cida D thi ta néi D cb 8¢
trung Volterra. THp hgp 6L ch che tokn té Volterrs dwge ki hifu bdi V (X).

2. TOAN TU S8AI PHAN 8UY RONG

Cho X = (c) Ih més khdng gian tuyén tink che dby 88 v5 han trén trwing 7, Xo 1b khbng
gian con hirw han chidu cds X véi co o8 {6s = (0, 001,083,-.:), k= 1,3,...,8}.
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oy

Dinh nghia 1 [6]. Moi todn ti& khi nghjch phdi thuéc L)(X) nhin X, 12 nhén cda né duvc
goi 14 todn tir sai phin suy rng. ;

Vi {e,...,e,} la co s& cda X, nén tdn tai s chi 880 < k| < k3 < --- < k, sac cho hé cic
vecto

{e} = (Gix,, tikyy-.-00in,), §= 1,2,...,3}
14 ddc lap tuyén tinh.
Viy m. trin Qg = (a.k,)‘,d‘:l_w‘ khi nghich va t3n tai ma trin nghick ddo Q' =

(dk.))._).«,x” Lot
Xét c4c todn t& hodn vi sa. diy T, {z,} = {y, .} trong dé

z, néun#k,n#n-1
Yrn = Z,—) néun=k,
Ty, Réun=r-—1, r=1,...,s.

v

V‘T’-—‘ T]T).t-T..
D@ thdy ring cic todn t& T, vid T 1A cic todn ti d5i hop vd d8i mét giao hodn vé&i nhau.
Dit

v P
D'z := {z,.+-+l - Zy - 2: Z dp,,.‘zk,(ﬁ.-.,uﬂl - ﬂ,{“__..) }, (2)
=1 r=1 )
Rz := (0.0.....0.:.;.zo+z..zo+z| +23,...), (3)
8
D = D'T, R := TR (4)

" Khi 46, bing tinh todn tryc tiép ta c6 két qud sau diy

Dinh 1y 1 [6]. D xic dinh theo cdug thirc (2) - (4) 12 todn t& sai phin suy rdng vd R 12
nghich dio phdi cda D.

3. TOAN TU SAI PHAN VOI TRONG
VA DAC TRUNG VOLTERRA

AY

Gibk st eg = (Bo,51.53,--.), o # 0 vd X, = lin{eo). Ung véi vée to trong cho truée tdy ¢
p = (Po,P1,Pa,...) ta xét chc todn t& D,, A!*), DIP) v} RP) x4c djnh theo cOng théc sau

Dp{zn} - {zn#l ‘Puzn}v (8)

A“"{’n} = '%{pufl iy Pnpn}n (6)

D" = D, + A", (mn

A(eY w (i) =0, go=bucit X2 (T] Mo (#)
k=0 =k
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B3 de 1. APIR) = .

Chédng minh "o suy trye tiép tir cdng thire (6) vi (8).

Dinh ly 3.

(1) Todn ti& D'P) kha nghich phdi va D" RIP) = |,

(i) ker D'P) = X,,

(iii) Todn t& ban diu cda D(®) &ug véi nghich ddo phii R'*) dwoc x4c dinh theo cdng thirc

F("){I"} = ;*::Cu- (9)

Chéng minh. (i) Ap dung B3 dé 1, ta c6

D" plP) — D,,R"" 4 AP RP) — D,,R"" + I

(i) T dinh nghia (5) vd (6) suy ra {z..} € ker D) khi vA ch khi 2,4, — paz,. —
(za/Bo)(Pns1 = Bupn) =0,n=0,1,2,... _

Nhin xét rdng zy = (z0/Bn)By. Bing phuung phdp qui nap ta nhin duge zx = (z0/o)Bu va
{x,.} = (zo/Po)eo hay Xy = ker D'?}

(iii) Todn t& F(®) 1a todn tik chi€u X lén X,. Thit viy,

FOl (P (1,)) = F“"Z“:Cu = %:*:e-» = P g, ),

Bay gid ta xét tiéu chuin Volterra d3i véi nghich ddo phdi cda toén ti sai phian véi trong thy

Gid st B, (1 = 1,2,...,N) 12 chc tga d¢ khic 0 «da véctor co 8& . Khdng mit tinh tong
quét, c& thé xem k, < k; < < kpn :

Xiy dyng da thic P,(¢) theo cdng thirc truy ho sau diy

,"(‘) = fo,  Pi(t) = A1 + tP.(t),

[T BT |

Palt) = B 4 P () + D ([T POt noo2s (1
k=0 1=k
va dit
; N‘
W,,(t) = %4‘ g‘; Pg.(l), a4 tay - 1. (ll)

B3 d2 2. To4u t& F xéc dinh theo cdng thic

N

-~ A e b 4
F - L a.l":::)- "1:.'” = b%‘h. a+ - +a, =1, (12)
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1A todn t¢ ban d%u cda D'®) éng véi nghich 4o phai

R := R — FR"", (13)
trong 46 R'?) x4c dinh theo cdng thirc (8).

Ch & ng minh. Twong ty nhv (iii) cda Dinh ly 2, dé kiém tra ring F, "’(i =1,...,N) 1A
céc todn tik ban diu cdaa D'®), Tir 46 suy ra t8 hop tuyén tinh F dang (12) ciing 1A toén t ban
diuvd FR = FRP) — F3R(r) =0, DR = .

Dinh ly 8. Nghich ddo phdi R dang (13) 1A todn ti Volterra khi va chi khi da thirc W,(t)
" dang (11) khéng c6 nghiém trong trudmg di cho.
Chéng minh. Xét phwong trinh

(I-tR"){za} = {va}.
Tir cong thirc (8) ta nhin dwoc

n-2 n-2

2=v, z1=w+tz0. 7= ot t(zai+ Y (] #i)m) (14)

k=0 =k

Suy ra phwong trinh ¢6 nghiém duy nh&t vé&i moi vé phdi {y. } € X. Viy R'®) 1A nghich ddo phii
Volterra.

Dinh nghia him Exponent ¢,(z) = (/ - tr"”)—l(z), z € ker D'P). V1 ker D'?) = X, nén
e:(3) = ceileo), ¢ € F. Cong thirc (14) kéo theo e;(e0) = Pa(t). Viy dé kiém tra tiéu chudn
Volterra cda R ta chi cin chiug 1ainh F(e,(z)) # 0 véi moit € 7,0 # z € ker DP) (xem [2], [4]).
M3t khic, ta lai cé:

F(e(s)) = cFlei(s) = ¢ ) aiFy (euls)) =

‘=]

=¢ Z B Py, (t)eo = cW,(t)ey # 0,dpcm.

(=]

Nhin sét. M4t #8 d¥c trung Volterra khic cdn cé thé nhin dwgc nhd cdc nhém D - djch
chuyén va R - dich chuyén (xem [2]).

Hé qué 1. Néu F = C vd N 2 2 th) R khdng 1A todn tit Volterra.

Hé qud 3. Néu 7 = R vd ky 1é thl R € V(X). Néu k; chdn éng véi mois = 1,2,...,N vd
a;>0(=1,...,N) thl Re V(X).

Hé qua 8 [5]. Néu D"z, } = {2041 — pza} th

Pt)=(t+p)", Wy (1) = ;,. S (e + )t

-wz
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Nguyen Vu Luong

CONDITIONS FOR RIGHT INVERSES
OF WEIGHTED DIFFERENCE
OPERATORS TO BE VOLTERRA

Lat X be a inear space of all infinite sequences over a fiald f scalars ¥ (where ¥ = R or { = C)
and let P = (P, Py, ,,...) be « given dlement In X. We deal with the following operator D3 =
{5n41~ Puzn}. It is wall - kmown that, If P,, ¢ G for all n, thes D), Is a right lavertible operstor (ef. [1)
- |4]). Tha conditions for a right Inverse of D, to be volterra was inverstigated by Prseworsia - Rolewics

and Kalfat [1], [5]. In this report, bused on our results about generalised differance operators ia (6], we
describe Volterra characterisations of D, with an arbitrary weight P. :

Khkoa Todn - Co - Tin Age - DHTH Ha N§s
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