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KwuiBchkuit namionanbamit yHiBepcuteT iMeni Tapaca [IleBuenka

ITPO OBMEZKEHI PO3B’43KHN PISHULIEBOI'O PIBHAHHA 3
OITEPATOPHUMMUI KOE®IIIIEHTAMN

Y poboTi [OCHIRKYETHCH MUTAHHSA PO ICHYBAHHSA €IMHOTO OOMEXKEHOTO PO3B’SI3KY OIHOrO Pi-
3HUIIEBOTO PiBHAHHS 3i CTpHOKAMI OIEPATOPHOrO KOeMIIiEHTa ¥y CKIHIeHHOBUMIpHOMY HaHAX0OBOMY

TTPOCTOPI.

We study the problem of the existence of a unique bounded solution of a difference equation
with the jumps of an operator coefficient in a finite dimensional Banach space.

Beryn. Hexait X - ckiHyeHHOBUMIipHHUit
KOMILIeKCHU{T GaHaxiB mpoctip 3 HopMoio ||-|| i
nyabosuM esiementom 0; A, B, C' - niniiini omne-
paropu B X, Jijisl SIKUX ICHYIOTH OOepHEeHi o1e-
paropu A~ Bl C~1; I - onqunwannit onepa-
Top B X.

Hexaii 1(Z,X) - upocrip oOMexKeHUX B
X mocnigosuocreit T = {x,,n € Z} 3 HOp-
MOK0 ||Z]|oe = sup||Z,|| < oo. Bimzmaummo,

neZ

o loo(Z, X) - xoMILIeKCHUI GaHaXiB TPOCTIP
3 HOPMOIO ||+ co-
Posrisinemo pizuuiese piBHIHHS

Tny1 = Axn + Yn,n € Z,

(1)
e

A, akmon > 1,

B, akmo —m+ 1 <n <0,

C, akmo n < —m,

A:

{Yn,n € Z} - 3anana, a {z,,n € Z} - urykana
oOMezKeHi MOCIOBHOCTI eJIeMEHTIB IPOCTOPY
X, m - ¢bikcoBaHe HaTypasabHe YHCJIO.

Mera i€l cTaTTi - OTpUMATH HEOOXITHI 1 10-
crarHi ymoBu Ha oneparopu A, B,C, upu Bu-
KOHAHHI SIKHX BHKOHYETHCSI HACTYIIHA yMOBA.

Ywmosa 1. /I 10oBiabHOT 06MeKeHOT ToC.Ti-
NOBHOCTI {Y,, n € Z} piBuguns (1) mae equnmii
obMezkeHuit po3s’'a30K {x,,n € Z}.

Anajoriuse mHTaHHS ~ JOCJIIZKYBaJIOCS,
30kpeMa, B [l — 3] aist pi3HUIEBOrO pPiBHSH-
Ha 31 cramumu i B [2,4,5,6,7] 31 3MiHHEME
onepatopunmu  Koedinienramu. Y [7,¢.250]
JIOBEJIEHO, MO JIJII PI3HUIEBOIO PIBHSAHHS

Tni1 = TnTp + Yn, n € Z,

yMOBa  ICHYBaHHsI  €IUHOTO  OOMEyKeHOTO
PO3B’gI3Ky €KBiBaJleHTHA YMOBi JUCKPETHOL
JUXOTOMIil JIis IOCJITOBHOCTI OIepaTopiB
{T,, n € Z}. OcranHio yMOBY BarxKKO Ie-
peBiparu. IHmMi w[iAXi®T g0 JOCTIIKEHHS
HUTAHHS 11PO ICHYBaHHS €JIMHOI0 OOMEXKEeHOIO
PO3B’sI3KY PIBHAHHA Tpi1 = InTn + Yp, N € Z,
3anponoHoBano B [2, ¢.25]. Tleii niaxin po3su-
BAETHhCS 1 BUKOPUCTOBYETHCS B JaHiil pobOTi.
Bigznaunmo, 110 aHAJIOTIIHO MOCIIZKYIOTHCS
pisuunesi piBHgHHA BHAY (1) 3 JTOBLIBHOIO
CKIHYEHHOI0 KLJIbKICTIO CTPHUOKIB OIIepaTOpPHO-
ro Koedirrenra.
Jdomomixkui TBepakenHsd. [lokaagemo

Q% = {z € X | sup||A*z|| < oo}
k>1

Q) ={z € X | sup|CT"B™"z|| < oo};
k>1

Qt ={z € X |sup|CT*"B™AT"z|| < o0},
k>1
n > 1;
Q" ={z € X | sup||A*Bz|| < oo},
k>1

1 <p<m
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Q" ={z € X | sup||C*B"z|| < oo},
k>1

1 <p<m

Q" " ={z € X | sup|A"B"C%z|| < oo},
k>1

q=1

70— 2 e X | supllC ] < oo} = Q7

k>1

q=>1

Y 1oaaapmoMy BUKOPHUCTOBYIOTHCS HACTYIHI
JIEMH.
Jlema 1. fxuwo sukonyemuocsa ymosa 1, mo
Q" N Q"% = {0} dan xoorcnozo n € Z.
doBenennsi. PosrisinemMo ojHOpijgHe pi-
3HATIEBE PIBHAHHS

(2)

[IpumycTuMo, Bif CyOHPpOTHBHOTO, IO ICHYE
Takmii enement u # 0, mo u € QY N QY.
[Tokunaaemo

Tpi1 = Axp,n € Z.

T =u; Tpy1 = A"u, n > 1,
xp:B_p_lu, 0<p<m-—1;
Tmpq = C™1 B ™y, ¢ > 0.

Toui {x,,n € Z} - HenynboBuii 0OMeKeHMI
PO3B’S130K Pi3HUIEBOrO piBHAHHS (2), 1O Cy-
mepeduTh yMOBi 1.

Jnsa immmx n € Z pisnicrs Q™ N QT = {0}
IepeBipIETHCA AHAIOTIIHO.

Jlemy 1 j10BejieHO.

Jlema 2. frupo Q° N QY = {0}, mo Q" N
Q" = {0} daa Koorcnozo n € 7.

HoBenennsa. 3adikcyemo n > 1. ko,
Bin cympoTusHoOTO, icHye v # 0 Take, mo v €
R'NQ%, o A" #0,A7™ € QY NQY, mo
cynepednuTsb npuiyiieHaio jgemu. Orxe, Q™ N
Q1 = {0} mnan > 1.

JLnsg iHmuX n € 7 nepeBipKa aHATOTIIHA.

Jlemy 2 j10BejieHO.

26

Hanani a1a nosnadeHHst mpsaMoi cymu Oyae-
MO BHKODHCTOBYBAaTH 3HAK .

Jlema 3. fxuwo sukonyemoca ymosa 1, mo
X =Q QL.

_ Hosenenns. Bracrigox memu 1 Q0 NQY =
{0}. Badikcyemo u € X i moBememo, 1Mo 3Ha-
fipyrbes Taki a € Q% f € QY, mo u = a + S.
Posriisinemo piBusiHHS

Upi1 = Aup, n > 1,

u; = Bug + u,

Upt1 = Bu,, —m+1<n< -1,
Upi1 = Cuy, n < —m.

(3)

3 ymoBH 1 BHILTHBAE, MO BOHO Ma€ €IUHUIL
po3B’s30K {u,,n € Z} y npocropi lo(Z, X).
Toxi u; € Q°, romy 1m0 BHACHIIOK (3) Upyy =
A"u,,n > 1. Takox ug = DBu_i, 3Biakn
U1 = Biluo,u_g = Bi2U0,...,U_m+1 =
B ™ g, u_p, C 1B~ ug, u_py_q
C—2B ™y, ... - obMerkeHa MOCiIOBHICTS.
Tomy Buy € QY, a orxe, u = « + f3, zme
o =up, f = —Buy.

Jlemy 3 J1oBejieHO.

Jdema 4. Sdxuwpo X = Q°4+Q%, mo X =
Q" +Q" dna koorcrozo n € Z.

Hosenennsa. Buacnigok nemu 2 Q" NQ"Y
{0} s xoxknoro n € Z. 3adixcyemo n > 1
ize X.3 roro, mo X = Q°+QY sunmsae,
mo aaa A"z icmyrors Taxi o € Q°, 8 € QY
mo A™"z = a+ (. Toxai

z=A"a+ A"p, (4)
npudoMy 3 o3HavenHa (7, Q"  orpm-
Maemo, mo A"a € Q" = @Y, a
TaKOXK =

sup[|C~*FB=m AT (A" B)]|
k>1

sup|C™*B™™B|| < oo, ockimbku € QY.
k>1

Orxe, A"B € Q7. Tomy (4) - mykamnumii
po3kJiaj upu n > 1.

Ananoriuno, poskmasmm BignocHo Q% , Q%
eqemMenr BPz upu 1 < p < m Ta eje-
venr B™CY%z upun ¢ > 1 gicranemo, Mo
X Q7P+Q71 < p < m rma X
Q" H+Q1™ ™, ¢ > 1 Bimnosinno.

Jlemy (4) moBejeHO.

Jlema 5. fxuo sukonyemovca ymosa 1, mo
cnexmpu o(A),o(C) onepamopis A,C' ne ne-

ISSN 2309-4001. Byxosuncokut mamemamuunul scyprans. 2016. — T. 4, N 1-2.



PEMUHAIOMBCA 3 0OUHUMHUM KOAOM S = {)\ €
C |\ =1}.

doBenennsa. I[Ipumyctumo, Big cympo-
TuBHOTO, 1o icaye A € S No(A). Toni icuye
TaKuil BJIACHUNA BEKTOp w omeparopa A, 1o

Aw = lw. Buacnigox ymosu (1) obmesxe-
miit nocuigosuocri gV = {..,0, w ,0,..}

0
BiAMOBia€ €auHMIT  OOMeyKeHUit PO3B’I30K,

JKUil SIBHO BH3HAYAECTHCS 1 Mae Burvisiyy ) =
{.,0, w , Aw, \2w, ...}. Anasoriuno o6mezse-
~—
1
.. . - =(2) _ = =

uiit mocaigosrocri g = {...,0, w ,  \w,0, ...

Il; y { ) RN /) ) Y }

0

BiAmoOBiZae emquHMii OOMEXKeHHil pPO3B’SI30K
@ = {0, w 22w, 2w, 2\3w, ...}
1
i 1ma.  Takum  gwmHOM, UIg  KOXKHO-
ro k > 1 obOmerkeHili HOCJIIIOBHOCTI

g*®) = {..,0, w , w,,..,\*"2w,0,...} Bigmo-

0
BiJa€ €QuHMIT 0OMEXKeHWiT PO3B’I30K

k) = {...,(_),\12/, 2w, 3N2w, ..., kNFw, kAR,
1
kX240, ...} piBaammsa (1).

Y 1poctopi loo(Z, X') piBugnus (1) 3amucy-
erbes y Buryisiii T2 = g, ne & = {x,,n € Z}, a
xoopannaru 1z = {(T'Z),,n € Z} susnauaio-
ThCst 32 A010MOro piBaocreit (1), = ;11 —
Az,,n > 1,(TZ), = tpy1 — Brp,—m+1 <
n<0,(T%), =x,01 — Cxyyn < —m.

Omneparop T € giHiiHEM OOMEKEHHM OIe-
paTopoMm, o i€ y npocTopi loo(Z, X). 3 ymo-
Bu 1 i Teopemu Banaxa mpo obepHennii onepa-
TOp BHUILIHBAE, 10 1’ Mae HemepepBHHII 00ep-
menuii omeparop T~'. Tomy, 30kpema, £ =
T'y® k > 1, a otme, VE > 1 : k|z| =
12 co < (T HNTW oo = 1T H{[[f0]]. Orpu-
MaJiu cynepeunicts. Takum anuom, SNo(A)
.

Awnasioriuno nepesipsierbest, mo S N o(C)
%)

Jlemy 5 moBejeHo.

Hexait 0_(A),o0_(C) - 4WacTunu CHekTpiB
oneparopis A,C, gki Jekarb BCepeauHi, a
04(A),0,(C) - 30BHi kKo1a S. Braxkarunmemo,
mo muOKuHE 04 (A),04(C) Hemopoxui. 3a-
YBazKUMO, IO YCi OTpUMaHi HUKYE pe3yabTa-
TH 3JIUIITAIOTHCS CIIPABE/IJIMBUMU 1y BUIIQJIKY,
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KOJTU CepeJT TTUX MHOXKHWH € TMOPOXKHi, 3 0UeBU-
JIHUMU 3MIHAMHU B OTPUMaHuUX (POPMYJiax.

Buacjiiiok jiemMu 5 1pu BUKOHAHHI yMOBU
1 mpoctip X PpO3K/IaJIa€ThCss B MPSIMY CyMYy
imBapianTHUX BijmHocHo A mignpocropis X =
X, (A)+X_(A) Takum 4YHHOM, IO 3BYIKEH-
ua A_, A, omeparopa A ma X_(A), X, (A)
maworh crnektpu o_(A), 0, (A). Takoxk X =
X, (C)+X_(C) isBymenna C_, Cy oueparopa
C'ua X_(C), X, (C) marorp Taxi k BIaCTUBO-
cri. Biggnauumo, mo npu mpomy psijin

STIATEL AR ICE LY ek (5)
k=1 k=1 k=1 k=1

30iraloThes.
-m _ p- 0
Jlema 6. Q1™ = B7"(QY).
0 .

JloBemeHHsd. 3 O3HAYCHHS MHOKIH Q% i
Q1™ BuiumBac, mwo v € QY o i riabKu TOA,
ko B~™v € Q7. Tomy Q7™ = B~™(QY).

Jlemy 6 moBejeHoO.

Jlema 7. dxwo SNo(A) =2,SNo(C) =
5, mo Q) = X_(4),Q7" = X,(C)

Hosenenns. Josegemo, mo Q° = X_(A).
Buacaiinok 36ixnocti paay e, || A* || mocii-
nosuicts {||A¥z||,k > 1} obmexkena mis xo-
xuoro z € X_(A), a orxe, X_(A) C Q°. Ta-
KoK y BUTIaAKy, Ko z € X, (A)NQY,

2l = AT AR 2]l < [l A 'S.gllﬁllAjZII =0,
JZ
J — 00,

OCKIJIbKH DI S IJATF|| s6iraerbes. Takuw
oM, 2z =01 QY = X_(A).

Bunagok Q7" = X, (C) noBoxurbcsa ana-
JIOT19HO.

Jlemy 7 moBeseHo.

OcuoBHi pe3yabratu. Hexait X
QY +QY. 3Badikcyemo obMerxeHy HOCTiIOB-
HiCTh § = {Yn,n € Z} i mokmamemo ||yl =

sup||yy||. Baacaizok semu 4 njis KOzKHOTO 1 €
ne”Z
7, eneMeHT ¥, €TUHUM IHHOM 300parKy€e€ThCs Y

BursUL Yy = Y, + U, ae v, € Q7 yt € Q1L
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IToknamemo

—-m—1

nmu e Y B 3 By

v=—m V=—0oQ

—ZA yls (6)

vn>2-xn:y; LAY, ATy
-m—1
+ Z A lB|V\y + Z AN 1Bmc|u| m -

v=—m v=—00

_ZAnluyV, 7)

VO<p<m-2:z_p,=y_, +By-, o+..+
—m—1
+BmTlrys N prtoeehimy

V=—00

~B7y — BTy =Y BT ATy

v=1

(8)

—m—1
Tyl = y:m_'_ Z C‘Vlimy 71yim+1_
— Byt = =BTy =Y BTTATYS

v=1

(9)

VQ Z 1: Tm—q+1 = y:m,q‘F
—m—q—1
+ Z oWl=m=ay~ _ o1yt g1~
_C_zy——’—m—q+2_"'_C_qy—i——m_o_qB_lyi—m—s—l_
_ C—qB—2yJ_rm+2 - C—qB—my+_

— ) CTUBTTATYS; (10)

Teopema 1. IIpunycmumo, wo 6uKOHYyO-
MHCA MAKL YMOBU:

o(A)NS=0,0(C)NS =g,

- p-1,4+
—B7'yt -

i) X = X_(A)+B™(X,(0)).

Todi padu 3 (6)-(10) abcomommo 36izaromoca
30 HOpMOt0 1 3adaromob 6i0nosidnutl do nocai-
dosrocmi {yn,n € Z} obmesicernuti po3e’a3ox
{xn,n € Z} pienanna (1). Ilet poss’asor edu-
HUutl Y KAGCE 8CIT 00Medcenur 8 X nocaidosHo-
cmed.

Hosenenns. Ilepesipumo, mo psu 3 (6)
abcoM0THO 30irafoThed 3a HOpMOIo. llo3naun-
Mo depe3 P, P mpoektopu B X Ha IiIIpo-
cropu Q", @, 10 BiiOBIAIOTH 300paKeHHIO
X =Q"+Q%,n € Z. llpu n > 1 3 jgemu 4
BUILIUBAE, 10 s dikcoBanoro z € X icuy-
ore Taki v € QY. 5 € QY, mo A"z = a+ f,
T00TO0 2 = A"ar + A" 3, mpuuomy A" € Q" =
QY, A" € Q. Toni f = P{A"z. Orxe,

Vn>1:2% =Plz=A"P)A™"z. (11)

Amnajyoriuno

V1 Spgm:z;p:B_pr:sz, (12)

Vg>2: 2" = BT PR
(13)
Buacainok (11, 12, 13)
Vn>1:P"=A"P0A™ P" = A"P°A™"
(14)
Vi<p<m:P?=B7"P)B
(15)
P77 =B PP°BP.
Vg>1:P-"9=C1B"™P'B™CY. (16)
3 (15), (16) BunsmBae, 1o
Vg>1,k>1: P 7k = kp-mack,

Hexait P4, Pf - mpoekTopu B X Ha
X_(A), X (A), mo BianoBima0TH 300parKeH-
mo X = X_(A)+X,(4), a PC, PY - mpoekro-
pu B X na X_(C), X, (C), mo Bianosizaworh
sobpazennio X = X (C)+X, (C). Ockinbkn
npu dikcosanomy ¢ > 1 oneparop C1P¢ nie
3 X B X+(C'), TO BHACIIOK Jemn 6 B"CYPY
aie 3 X B QY, 3Biaxu 3 ypaxysauusm (16)
C~ 1B~ P B"C? P

P = (17)
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Amnagoriuno npu n > 1

Pl =A"PYA"PL. (18)

3 (6), (17), (18) BuimBae, 1O

-1
T = ng() + Z PEB|V|yu+
—m—1 - 00

+ 3 POBmCtT Py, =N PY AT Py,
V=—00 v=1

Tomy, 3 ypaxyBauusiM 36izkH0CTI psifiB (5), ps-
i 3 (6) abcomoTHO 36IraroThes 3a HOPMOIO, a
TAKOXK

ol < Nlloe (1P + 1P - D118+

k=1

IR BT - IPEN - D IOk ]I+

k=1

+ 1P IPAL- Do IATE). (19)

k=1

[IepeBipumo, 1o npu ¢dikcoBanomy n > 2
pstiu 3 (7) abCOTIOTHO 30irafoThest 33 HOPMOIO.
3 (18) BummBae, 1o npu v > n

Py = AV PrATTY P (20)

Takoxk P" = A"PYA™" tomy 3 (15) BuiLiusae,
wo npu 1 <p <m

PP =B PP BP = BPAT"PrABP.  (21)

Buacaigok (17) mpu g > 1

Pl = CTIBTM AT PPA BT CY PO (22)

Tomy

Ty — Pil_lyn—l + A_Pf_zyn—Q + ...+
1
+ A POy 4+ Y AMIBMPYy,+
—m—1 - 00
+ Z AnlemC\VFmPEyV_Z Anflfupiyy

V=—00

-1

n—1
=D ALP Ry Y ATIPOBMy, 4+
k=0

—m—1
+ > Artpeprmotitrpey, -

v=—00
oo
n—1 gn—1—-v pA
—E PYAY Py,
v=n

Buacuinok 36izxuocti psigis (5) psiaun 3 (7) ab-
COJIFOTHO 36irafoThCsi 33 HOPMOIO 1 JIjIsl KOZKHO-
ron > 2

n—1

lall < glloo (3o 0A% - 1122141+
k=0

+ AR P2 D IIBE |

k=1

AR P2 B RS- DO+

k=1
P PR SONATH ) (23)
k=1

3a J0MoMOror aHaJOTIIHIX MIDKYBaHb MO-
2KHa IepeBipuTH, mo g Koxkaoro 0 < p <
m— 2

—p—1

[zl < HyHoo( DB P

j=—m

BB P2 - IPE - IOk |+
k=1

0
+ Y IIB P

Jj=-p

+UBT PR PR DoIATH), (24)

k=1
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a TaKOZK
ol < lylloe (1214

BT NP BT IPEN - Y o ICE I+
k=1

-1
+ Y B 1P+

v=—m

1B IR - PR DIAZ) - (25)
k=1

i nupu dikcoanomy q > 1

I mgsll < llgllo (IP="7)1+

P2 IPEY - Y IOk I+

k=1

—1
- —m—q—k
+ Y O IIPE™ T+

k=—q
—1

+ D ICT - IBH) - 1P+

k=—m

FINCZ B P IR 1A,
k=1

(26)

Buacaigok (19), (23)-(26) ama obmerxeHo-
CTi HOCJILAOBHOCTI {xn, n e Z} JOCHTDH JTOBECTHU
00MeXKeHICTh 1OCJIi/I0BHOCTEM {Pf,n > 1} Ta,
{P™"™ ¢ > 1}. 3 (18) 3 ypaxyBaHHsM TOrO,
mo PY: X — X_(A), upu n > 1 marumemo

_ pA 0 g—npA _ pA 0 g—n pA
P! =P —-A"PZA"P] =P —-A"P A "P_,
3BIJIKH IS JIOBLIBHOTO 1 > 1

PR < IPL+IPL | PE-supl| A [[-sup || AZ*]].
k>1 E>1

Orke, MOCIIOBHICTH {P_ﬁ, n > 1} obmerkeHa.

O6mezkenicts nocaigosrocri { P27, ¢ >
1} TepeBIPSAEThCS aHAJOTIYHO 3 YpaXyBaHHIM
toro, mo P~ 9= C~1P-™C%PY npu ¢ > 1.

Toii dakr, mwo {z,,n € Z} 3anae eauuuii
y KJaaci oOMexKeHHX IOCTiIOBHOCTeH PO3B’s-
30K pi3HuIEeBoro pipustus (1), Bianosianuii 10

30

obmezkeHol mocinoBrocti {y,,n € Z}, Bumiu-
Ba€ 3 J0BeaeHOl B [2,¢.26] Teopemu 7, AKIIO
JIOJATKOBO CKOPUCTATUCH JIEMOIO 4.

Teopemy 1 noBejeHo.
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