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I-Ia6mn|<enns| o6Mexeennx po3s’s:ncis piannlle-
snx pisunns na uisoci posskmcann siunosinnnx
3ana\| Kami

Jlocnioalceno numamaz npo anpoxcwuauilo 06-

,ueofceuux pose Bmcia pisuuueaoeo piemmnn, nice aio-

nooioac niuizinwuy ouigbepenuia/zbnomy piennumo na
nieoci eionocno a6cmpaxmuux zpyuxuizi,

pose luxauu sionoaiouux aadav Kouii. Poaefumymo

eunaoox 3GMKH2)l020 onepamopuozo xoediiqieuma.
Knrouoai cnoea: piauuueae piewmwz, oxupepeu-
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Approximation of a bounded solutions of dif-
ference equations on the half-axis by solutions of
the corresponding Caucby’s problems

we investigate a problem of approximation of
bounded solutions for a diference equation, which is

corresponding to linear d ijerential equation o n the
halaxis relative to a bstract functions, by s olutions
ofthe corresponding Cauchyls problems. The case of
a closed operator coejicient is considered.
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Ha6.nm|:enm| o6Me:xennx po3a’s:ncis pis- T3Ki, mo

nuuesux pisnaus na ninoci po3s’a3|mnn aimno- “xo (_p.,. 15) _ u (_P _,_ 5

sitnmx 331131 Komi H ( )   ( )  (3)

10 <1 -b 1° -P - ~

M  +-'T*- ,1SkSp+q"l.
Bcryn. Hexaii B - IQMUJICKCHHH 6anaxis

npocrip 3 Hopuolo  i Hynbosnm eneuei-rrom 6; I

- OAHHHHHHFI oneparop BB; L(B) - mac ycix ni-

Hiil-mx Henepepimux oneparopia B B ,

A 2 D(A)C B -> B - 3aMi<1-lenni onepznop. B po-

6orri [1] noicazano, mo ymoaa o'(A)r\[-2,21 = Q e

Heoéxinuoio i )10CT3l'Hb0lO mu Toro, mo6 pismmusi

xo (n +l)+xo (n-»l)= /L‘c,,(n)+y(n), n e Z, (1)

Mano tum mxu-noi o6Me>|<eHoi noc.uinoBHoc'ri

{y(n) : n e Z} C B emu-inii o6Me>Kem»u7z po3B’x:;o|<

{xo (n):ne Z}cD(A). B po6orax [2], [3] no-

aenel-lo, mo aa ymosn o'(A)r\[-2,21 = Z mm

nosinsx-mx p,qeN i nosinu-mx a,be B xpano-

na aanaua

u(n+\)+u(n-l)=Au(n)+y(n),
1-pSnSq-1, (2)

u(-p) =a, u(q) =b,

Mae enm-mil po3s’n3o\<, npwiomy icuyiors crani
M>0,R>l, sanem-ii muue sin oneparopa A
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Auanoriuue (1) pisl-un-n-In 1*a|<o>|< poarmma-
erbcsl aa nisociz

x(n+l)+x(n-1)=Ax(n)+y(n), n20. (4)

B po6ofri [4] Haaeneni Heo6ximii i nociami
ymonn P03B’£3HOC'l‘i PiBHilHb H8 nisoci 3 o6Me>|<e-

HMM onepampunu icoeqiiuiel-nom y naox cmyauiax.
Ho-nepule, Mmm-ia poamsmam piaimuin (4),

saananolm suaqem-m x(-1),x(0)eB Qbiicoosamamn

(aanaqa 3 l'IO‘i3`l1CDBHM`H yuosami). Toni :maqem-in

{x(n): n 21} snzmaviaiorsca 3 pinasmnsi (4) omiosi-xa~

‘mo i ncrrpi6Ho nepesipsml o6Me»xeHicr|> poss’sB:<y

Ho-npyre, Moxma poamanam pisusmux (4),

asaxcaio'-||»| sci sua'-lex-||-in {x(n) : n 2-l} Hesinomu-

Mn (saaav-ia 6e3 no~za11coanx ymos). B usouy pasi
nofrpi6Ho nonzncoso nosomfrm iCHyB3.HHH po3n’s13Ky.

B o6ox cmyauinx IUDI o6ue>|<e|-mx onepzrro-
pl-mx |<oec]>iuic|~rris 3 Tsepmxens B [4] snnnnsas He-

06Xi)1H5 ii zxocmmxl yuosa icuynax-ms T3 €m»moc'ri

o6Me>i<eHoro po3a’x3i<y {x(n):n2-1} pisuxm-is

(4) pm Jlosinsi-noi o6Me>|ce|-roi nocninoanosri

{y(n):n20} (a B nepmouy sunanxy me Fi mm
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Vze C, |z|Sl 3 (1+z21- Az)_' e L(B).
Hpn z= 0 wa yuoaa samlmu aumuyerbcz,

npn inumx z noun elcainanenma Talciilz

1 -1 'lv’zeC,|z|2l 3 (A-(z +z)I) eL(B),
a6o, mo -re cane,

o'(A)CC\{z+z" :|z|2l}=Z,
ne 0CT&Hl-lil pim-|ic‘rs snnnusae 3 m|ac'i'nnoc'rei'| ¢yu-
icuii' )Ky|aoacueoro f(z) = -Hz + z e C \ {0}

(Aus. [$]).
Orme, mln o6ox poarmmymx sunazucia pinmmmi

(4) 3 6ym»-xxmu 06M¢)KCHMM oneparoprmm |cocd>iui-
errrou HC 38B)Kl1H Mae ennunii O6M¢)K¢HHl`*i

po3s’s|3o|<. _

Y nan-iii crzrrri posmxnaenca pisnanna (4) 'sa

ymosn, Luo sinomm e .nnuie 3H8'~l¢RHH x(-1) (3a~

naqa 3 uacrunoxo no=|a'rmanx ymoa) i o‘rpnMy|o'r|>cs|
ynonn icnyaannn i ennocri o6Mex<euoro po3a’a3|cy
usoro piax-mm-nz. Kpin Toro, 6y11e noxaaai-zo, mo
PU3B’BOK uwro pim-un-mn Mom-ia |-|a6mmrm
poaa’a3|<aMn rcpaiiosnx aanaq i cnpa!m>Kycn>cx ana-
nor ouinxu (3).

Axanorilu-xi pesynvram o'rpnMa|-xi mx PiBH}lHb
mpwnx nopsuucis.

Icuysamm ra anpolcclmallixl o6Me:|ceaoro
po3s’|n|cy.

B nepmii 'reopeni Haaeneuo 1lOCT3THi yuosn
icuysar-nu i cam-xocri po3s`a3xy pim-mmm (4) 3 sa-
nax-mn snaueuusm x(-1). ,

I`Io3Ha\u»|Mo S := {z 6 C 1 |z| = 1}/

Teopema 1. Hexaii a'(A)r\S = Q. Toni zum

nosinbnoi' o6Mex<e|-noi nocninoanocri {y(n) : n 2 0}

i ,zum nosinsuoro anawlez-mx c e B icnyc ezual-luii

o6Me:|<e|-mi'1 poarsnox piaum-ma (4) {x(n) : n 2 -l}

Taxuii, mo Jr(-1) = c.

llosenenua. Posmanemo mu xmmoro q 2 2

Knaiivvy wavy
uq (n+l)+uq (n-1) = Aug (n) +y(n),
0$nSq-L

\uq (-1) = c, ug (q) = 0.

Bo:-la e ~|ac'm|»n-mm Bunamcom aanaqi (2), 'muy Mae
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annual! po3n’n3o|< {uq(n): -15 n S q}, npvmouy

uei poas’s3o|< aanoaonu-me Hepianocfri (3), T05T0

llfo (@>Ii ||>f» (-U-CIIH1»(")“"¢(")“$M 'F;-+°“7r- »

0 S n S q - l _

3 unx uepisnocrek i o6Me>ucx-locri

po3s’n3|<y xo nunmaaac, ulo sci |)03B’l3KH KPRWOBHX

:sanau pisnouipuo o6Mex<eHi:

3L>0 VqeN Vnel, 0SnSq-l :"uq(n)HSL,

ne crana L zanexcnm. aiu oneparopa A , exiemez-rra

ce B i nocninosnocri y := {y(n) : n 2 O}.

Toni mm Aosinsunx q,r e N, q < r , Ha6ip

{wq,(n)=uq(n)-u,(n):-1Sn$q} e

po:4s’x;moM xpaioaoi aanaui

wq,(n+l)+ wq,(n-l)=Awq,(n), 0$n$q-1,
wif(-1)= 5» w.,f(<1)= -“,(¢1)-

Llx 3a,ua'~|a rex: c \|ac'm|»u-|mu snnaamm (2),
'roMy mm HCT npasnnsni ouinxn (3), ne 06M¢)KCHI»lF|
ua oci po3B’snox e Hynbosuu:

|iw,,(n)Hs-A- s§-Af_1§,0snsq-1.

Baqpilncyemo nnep n 2 0. Toni oem-n-ul uepisnicrs
l"8.P8H1y€, mo |'IOCJli,l0BHiC1'b {uq (n):q 2 n+ l} e

cbyrmauemnnu-lolo a B , a muy a6iraeu>ca no nesuco-

ro enemea-rra x(n) , npmouy

) ||uq(n)-x(n)H$%,qZn+l.

I'Io|<a>|<eMo, mo orrpnuax-ia nocniiionuicrs
{x(n) : n 2 -l} e P03B’£3KDM sanaqi (4), :Kino asa-

xcam, uxo x(;-1) = c _ LUHCHO, npu Aoninsnony

n Z 0 npasnnsua pianicn
uq (n+l)+uq(n-l)=Auq(n)+y(n), q2n+l.

l'IepunuT|, Apyruii ra =|e'rsep'm|`i ‘menu pisnocri
Maron rpm-umlo npn q->oo, -romyiimae i 'rpe1~ii‘1

=meu. 3a osnauem-mu ixamuienoro onepsropa
x(n) e D(A) i npasa qacmua npsmye no

Ax(n) + y(n). Omce, Maeuo pisuim (4).

Holmxeuo, mo snainenl-iii po3a’x3oK emu-nn`i.
Iliiicno, :nano npnnyc‘nm»1, Luo icuye iuumii o6Me-

)K¢Hl*ln po3n’x3ox (4) {z(n):n2-l} T8.KHf|, Luo

z(-l)=c, 'rv mm mam-noro qeN pismuvz
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{w(n)= ;(n}==x(n) : -1 *L nSq} e po3a’sm|¢oM

aanaqi Komi

w(n+l)+w(n-1)=Aw(n), Osnsq-1,
W(-1)= 0, w(¢1)= 2(=1)->=(f1)-

Hn: He? Hepianocri (3) Mancrrs mmm S M"x(9)'z(q)" S M("x".. +"z".),
Iv" Rf'

q 2 n + 1.

Ame cnpmyaaaum 'ryr q -> oo , m-pnmaemo

w(n) = 0. Bpaxosynov-m noainsuic-rs n , orrpnnycmo

cynepeqnim 3 npnnyuxeunxn npo icnynamu ix-:mo-

ro po3s’x3|cy.
Teopemy I noaeneno.

Teopena 2. Hexaii o'(A)r\S =Z i

{x(n): n 2 -l} - poavnaok pisnsmua (4). Toni mu:

maxnnx a,be B i moxcuoro q e N ezmuui
poasiaox KPili7I0B0T38I|.2'~li

u(n+l)+u(n-l)= Au(n)+y(n), Oénéq-1,
u(-l)=a, u(q)=b,

3anosons|~u|e nepisnocri
_b -1 ._

1||x(n)-u(n)}|$M k%;l+M?@ ,

0 S n S q -1.

llosenenus. 3a ymoa 'reopenn pialmwr

{wq (n) = u(n)-x(n) : -15 n S q} e P03B'i`3KOM

3a11a'~1i Kouxi

wq(n+l)+ wq(n-1)= Awq(n), 0$n$ q-1,
wq (-1) = a - x(-1), wg (q) = b - x(q).

Lb! 3811318 e ‘{8CT|*IHHl'IM Bnnankou 3a.na=|i (2). 3anu-
casum mul uiei sanaui uepisuocri (3), orpumacmo

{n5»@+n¢-»<-\>n]

\ RM “i /
Hwq(n)HSM _ --;_7- ,0Sn5q-1.

Hincragnsmn osx-|a\|e|-ma wq, orpmuaeuo nofrpi-

6Hi HepinHoc'ri_
Teopemy 2 nosenen-lo,

ICHYBSIIBI 'ra anpolccnmmin o6me:|:euoro
poss’ss|:y wx: pisauxs nosbxbnom uopszucy.

Poarmmeuo pisnm-lux Ha nisoci, ance e yaa-
ransueunxm pisnsu-u-ui (4):
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A(")x(n) + A,A('"")x(n} +  + A,_,A(')x(n) =
(5)

= Ax(n)+y(n), n 2 O,

ne {A,,...,A__,} C: L(B) ,

A(')x(n) := x(n+ l)- x(n-1),
A“"')x(n) := Amr (n + 1) - A(")x(n -1), k 21,

{y(n) : n 2 0} - sinoua o6uex<e|-la Il0CJliJl0BHiCTl>,

{x(n) : n 2 -m} - myxaua nocninosuicn, mo :sa-

nosonbnae no-|a11coai yuosu
x(-1) = co, A“’x(-1) = ¢,, Amr(-1) = ¢,, (6)

 ,A("")x(-1) = c,,_,,

,ne {c°,...,c,_,} C B - ¢i|<cosauni‘1 na6ip eneuemis.
Pislmn-ul, an-xanorilme (5), H8 acii oci nocnlmxy-

aanocx s po6o'ri [3]. Tam I-laneneui yuosu iioro
|5oss’nauocri 'ra |-ladmaceuna ncpaionnnu sanawuu.
Aualloriuui pmymnm crrpnuaeuo pm piamuux (5).

Hexai HU!!-Ili amconyerscs

Hpunymenn. 1. ,llnn Aoninbnoro

z e C,[z| = 1, o6ep|-nemm onepamop no oneparopa

CD(z) =(z-z")' 1+A, (2-z°')H +...

+A__, (2-z°')-A
icsye m H2J!¢7KH1'l> L(B).

2. Onepzmpn A, ,..., AW, nonapl-xo mMy1y-

|o'n>,aram:x

\7'k=l,m-l:A,:B-»D(A), AA,=A,A H8 D(A).

Teopena 3. Hexaii BllH)Hy€l'bCl Hpmymemu.
Toni ma noninsuoi o6uez|oe|-xo? nocninosnocri

{y(n): n 2 0} i zum nosixxumx sz-|a=|em>

c0,..Q,c__, e B ic:-rye emu-n-ni o6uez|oemnT| posshaox
pismnmx (5), a|cmT| 3aIl0BQ¥lI>H$l€noqmmsy yuoay (6).

llosenenul. I`IoMi1‘uMo, mo piar-mana (5) 3 no'-|a~

'rlcosuuu yuosann (6) exsiaanerrme cncreui
' x(n+l)-x(n-1)=v, (11),

v, (n+l)»v, (n=-1) = v1(n),

I v__,(n+l)-v,_2 (n-l)=v__,(n),
v__, (n + 1)-vm, (n -1) =

Ax(n) - A,v,__, (n) - ...- A,__,v, (rx) +y(n), n Z 0,
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x(-I) =q,,\g(-1) =c!, vz(-1) =c2,  ,vm_, (-1) =c,,,_; .

Bsenemo npocrip B' 3 uopuono
!!(z,, ..., z;)!L =g1*aS§!!zk!!, (z,,z2, ..., zm)eB", i

mm-|a\mMo nocninonuocri  w(n) : n Z -l}  B” ,

{z(n): n Z 0; C B" i onepafop H G L(B")i

f XM) ( 0 3

w(n)==f~{”'f") ,z(n):=i""[   
V..-»(")) y(")

0 I 0  0

A -A.-.  -A. -A.
Toni piswn-mn (5) 3 ymosanm (6) saonrrrbca

no pisl-un-n-ul

w(n+1)+ w(n-1) = Hw(n)+ z(n), n 2 0, (7)

\ _ T
3 noqancoaolo yuosoio W(-1) := -1 (c°,...,c,__,) _

Ocxcinucn, sic noxasano B [3], spaxosyroun
Hpsmymeawx, c'(H)r\{-2,2]=Q, 'ro ea reope-
MOIC I pin!-mu-u1(7)Mae emu-xmT| po3a’sr3o|<.

Teopeny 3 noseneno.

Teopema 4. Hexai smeol-|yen.cx Upunymeu-
H51 i {x(n):n2-m} - po3s’x3o|< pim-un-n~m (5) 3

l'l0'~l&11G)BHMH yuonama (6). I'Ipu ubomy .una lcmxuux
a°,bo ,...,a__,,b,,,_, e B i xozxnoro q e N cam-mix

po3B’x3oK KPHTIOBOT 3a,ua=|i

A(")u(n) + A,A("')u (n) + + A__,A(')u(n) =

A::{r:}+y(n), Oénéq-l,
(u(-1) = ao, Ama(-1) =a,,  ,A"”"7u(~l)= a,_.,
I . _ . , . _ __ _

lu(q,’ = buf A"}"(¢1) = bv  »f5‘"` Du = Dm-I’
33Jl0BO."|bHX€Hepisuicn

max HA(")x(n) - Amu S

s uf.i’.‘;‘.E‘;Ff“")"(‘1}""",...%.||A"f"(")'“»|U'  R4-» ' Run )’
\
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Osnéa-L

Llosenenns. lcnynam-is i enunicn po3s’x3r<y
nie? aanaqi Komi ,uoseneni a {3]. Hxmo nepenncam
iT ananori'-mo (7). 'ro Bona Mamme mmm
fi>(n+l)+v(n-l)= Hv(n)+z(n), 0 Snéq-I,

1 T Tv(-I) = (a,,,a,,...,a__,) , v(q) = (b,,,b,,...,b,,_,) .

33C1`0CyB8BLl|H no nie? aanalli Komi i pisnanwu (7)
Teopeuy 2, 0TpHM8€M0no'rpi6|-ry Hepisuicrb.

Teopemy 4 noaeneuo.

Bncnomcn.
B uii po6o'ri mm pisnauua (4) 3 OIIHGIO no~|a‘n<o-

solo ymoaoxo orpnmauo 11oc'ra'r|~|i ymosu icuysarmx i

em-|oc'ri o6Me>|<eHoro po3s’n3|<y. Kpim mm, nokaaa-
Ho, uno po3s’a3o|< usoro piswmna M0)KH8 na6nn3n-
-ru pozqfsxxamu xpaimnux :xanaq i zuaimeui ouinxu
H3 pisnuulo po3s’n3|<ia.

Ananoriiini pezynnaria orpimaiii Iwi |TviBi~ii}iB
crapmnx nopsuucis.
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