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It is considered one class of systems of nonlinear difference-functional equations which includes
properties of difference and g-difference (functional) equations what is important tool in solving many
problems in applied sciences. Therefore, under various assumptions, the difference equations have been
the object of research of many mathematicians, the development of their theory acquired a number of
currents. Today this theory is widely branching and already has a lot of tangible results. The main task
of this work is a study of the structure of the set of continuous solutions of one class of systems of
nonlinear difference-functional equations. Determined sufficient conditions of the existence of conti-
nuous solutions, developed a method of constructing such solutions of systems of nonlinear difference-
functional equations and also investigated the behavior of these solutions at t goes to infinity. It should
be noted that the method of proof also gives possibility to construct a periodic solution and investigate its
properties. Performed researches add to already existent works of other mathematicians and facilitate

further study of the continuous solutions of wider classes of difference-functional equations.
Key Words: difference equations, functional equations, difference-functional equations.
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Okpemi KJlacu cUcTeM HeJIHIHHUX PI3HUIIEBO-
GYHKITIOHAJIBHI PIBHSHL MPHU PI3SHUX IPUITYIIEH-
HaX Oysin 06’€KTOM JIOCITiPKEHHs Oararbox MaTe-
maTukiB [1-4] . OcobimBa yBara npumiisaiacs Bu-
BUEHHIO [MUTAHb ICHYBaHHS HEIEPEPBHUX PO3B d3-
KiB, JIOCJIIJI?KEHHIO CTPYKTYPHU 1X MHOXKHHU Ta, T10-
Bejiint npu t — 0o [3-4]). IIpogosxkytoun 1i jio-
CJIIIKeHHST BUHUKJIA 33/1a9a IIPO OTPUMAHHS aHa-
JIOTIYHUX PE3YJIbTATIB JJIsl PIBHAHD BUIVISLY

x(qt) =Ax(t)+ f(t,z(t+1)), (1)

ne t € R, A— giiicna (n X n) - MaTpUIlsl BULJIsI-
ny A = diag (M1, ..., ), [ RXR" - R, ¢
- mesika JificHa cTaja, IPU MIeBHUX IIPUILYIIEHHIX
BiZHOCHO A;, 1 = 1,n Ta q.

Posrnsgnemo cucreMmy HeJIiHINHUX PI3HUIIEBO-
dbyukuionanpuux pisasgHb Burisiay (1). IIpu mpo-
MY HPUITYCTUMO, 1110 BUKOHYIOTHCS HACTYIIHI yMO-

BU:

1. [N #0,i=1,2,...,n, g >0
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2. Bekrop-byukiis  f (t, )
obmexkeHoro mpu Beix t € R, x € R" i

f(ta 0) =0;

3. nnga mosimpHEX t € R, x,y € N BuUKOHYE-
ThCsI CIiBBITHOIIIEHHS

If (tz) — f(t,y)| <o —yl,

€ HelepepBHOIO

(2)

ne | - mestka moJaTHA CTAJA.

Teopema 1.Hezat suxonyromoca ymosu 1.-
3. 1 ymosu:

4.0< N <1,i=1,...,n,qg>1;

5.A=1s <1,

de 1 >N >max{\,i=1,...,n}.

Todi cucmema pisuans (1) mae cim’o nene-
pepenux obmesicenuxr npu t > T > 0 (T - deaxa
docmamnvo eeaura dodamna cmana) po3e’askie y
su2AAdi Pady

2(t) = 3 (), (3)
=0
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de z;(t), i =0,1,... - deaxi nenepepsni obmedrceri
npu t > T > 0 sexmop-pynruii, axi

3adosonvraoms ymosi lim x(t) = 0.
t—+o00

Hosedenns: PosrisiHeMo TOCTITOBHICTD CH-
CTeM PiBHSHDL BUTJISLY

zo(qt) = Azo(t), (40)
x1(qt) = Ax1(t) + f (t,xo(t + 1)),  (41)
x;i(qt) = Az;(t) (let—}—l)
1—2
~f (t,le(t+1)> : (41)
=0
t=2,3,..., 1 MOKaXKemMo, 110 BOHU MAIOTb CiM'T He-

rnepepBHUX obMmerkeHux npu t > T > (0 po3B’sI3KiB,
sIK1 38/T0OBOJIBHSTFOTH yMOBHI

lzi(t)] < MAY i=1,2,... (5:)

e M- nesika JIofaTHa CTaJIA.
Cucrema piBHsHb (49) Ma€ MHOXKHHY Helle-
pepBHUX 1pH t > T > 0 po3B’sI3KiB BUIVIALY

)

e w (1) = (w1 (1), w2 (7). ,wn (7)), wi(7), i =
1 N - HOBiJbHI HenepepBHi 1-mrepiogutni GyH-

KITii,
Y = diag < ) ,

K1 338JI0BOJIbHAIOTH YMOBI
In)*® In)*
lzo(t)] < [t |w (7)| < t Wa |w (7)| < t e M,

(50)

Int

zo(t) = t'w (

Ing (Go)

gy

In \q
t Ing

In Ao
1
7t na,

In A\p
. 7-[; Ing

jge M = max |w(7)|.
T

[Tigcrasisitoun B (41) psig

ZAJ ( D 20(qg~ Ut + 1))7
(61)

MOYKHA MEepPEeKOHATHCS, IO BiH € i1 (hopMaJbLHIM

posp’sizkoM. Bimbie mporo, B cumity (2), (59) i
In \*

< 0, oTpuMaemo

Ing
lz1(t)] < ,
<Y, AP | (¢, mo(q~ U+ 1))| <

< ZF “UHe41)| <

< Y2 (WY 1M (5 i
<IM Y32 (V) < M=

(A) 1 |2o(q
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Orzxke, cucremu piBastHb (4p), (41) MaOTD ciM’T
HenepepBHUX npu t > 1" > 0 po3B’g3KiB, I KO-
JKHOTO 3 SIKUX BUKOHYIOTbCs CliBBiHOmEHHs (5(),
(51)-

Bpaxosytoun ymoBu teopemu i orinku (5g),
(51), MOXKHa [IOCJIJIOBHO IIOKA3ATH, 1[0 Psi/IH

Y [f <q<j+1)t S (qf(m)H 1)) _
j=0 =0
i—2 '
f (q_(]“)t, ) (q (J“)Hl)) (6:)
=0
1 = 2,3, ... piBHOMIpHO 36irafoThCs NMpu BCiX ¢ >

T > 01 € po3p’si3KaM# BiJIITOBITHUX CHCTEM PiB-
usaub (4;), i = 2,3, ... . [iiicHo, jilerko mepekoHa-
tucst, mo psaau (6;), i = 2,3,... € bopMasbHIMU
po3B’si3KaMu cucTeM piBHsHD (4;), 1 = 2,3, .... lo-
BeJeMO X 3012KHICTD.

Ockinbku psiyg (61) piBHOMIpHO 36iraeTbest
upu t > T > 0, To pO3MIpPKOBYIOUH 3a IHYKIIIEIO,
OpUIYyCTUMO, IO 301kHicTh psimy (6;) mosesieHa
yKe st Jiesikoro ¢ > 1 1 nosejemo, mio psij (6;41)
TaKOK PIBHOMIpHO 306iraerbca mpu t > 1T > 0 i
BUKOHY€ThCsI OIiHKa (5;41). B cuny (2), (6;41) Ta
(5;) orpumaemMo

() < |

<%, |A|J‘ < ‘“*”t,ZLO 2 (q—ml)t“))
—f (q G+, Zl 01 (q—(j+1)t 4 1))‘ <

< Zg NI ’Zz ot (a7t +1) —

01 (¢~ Dt + 1)’

o AP 1|z ( q AR S 1)‘ <

l

<Y

< lMAZ Yo () < MAY L = MAT
Otxke, cucremu piBHsAHb (4;), 1=1,2,. .. MaoOTh
po3B’si3ku y Buriisii psizis (6;), 1=1,2,.. ., 1m0 pis-

HOMipHO 306iratorbest ripu t > T > 0 10 jesKkux He-
nepepBHUX BeKTOP-DyHKIN x; (t), i=1,2,..., gK
3a,10BOJIBHsIIOTH yMOBH (5;). I3 (5;) 6e3mocepeHbo
BUILINBAE, 110 psiJl (3) piBHOMIpHO 36iraeThest mpu
Bcix t > T > 0 510 1medkoi HelepepBHOI BEKTOP-
dyukii z (t), sKa 33/10BOJIbHSIE yMOBI

i

M

20l < =5
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st 3aBeplieHHsI IOBEJIEHHSI TEOPEMU JI0CTa-  3a0080AvHAN0OMb Yymosi lim z(t) = 0.
t—+00
THBO, OYEBH/IHO, IOKA3ATH, IO Psijt (3) 3a70BOJIb-

Jlosedernsa: PosrisineMo IMOCIOBHICTL CH-
Hsi€ cucreMy piBHsiHB (1), TOOTO BUKOHYETHCSI TO-

CTEM piBHHHb BUTJIALY

xo(qt) = Axo(t), (9)

z1(gt) = Az1 (1) + f (t,zo(t +1)),  (91)
zi(qt) = Ax;(t)+

TOXKHICTD

Yiowi(gt) =AY g wi(t) + f (6,22 wi(t + 1))
JlJ1st boro moTpibHO JOBECTH, IO P/

ftzo(t+1))+ i1 i—2
+ 332 [ (BT mt+ ) - 7 (LS wt+ DYy (t,le(tJrl))—f <t,2xl(t+1)>, (9)
=0 =0

piBHOMIpHO 306iraerbest mpu Beix ¢ > T > 0 i #ioro

cymoro € f (¢, Y 2 xi(t+1)).
A 11e B cBOIO Uepry, Oye JTIOBEJIEHO, SIKINO Bla-
CThCS TOKa3aTH, 0 Ipu Beix ¢t > T' > 0 mae micrie

CHIBB1IHOIICHHS (1) < MAY i=1,2,. ... (10,)

% 00
ne M- nesika qofaTHa CTaJa.
1 1| = 1)]. . . .
ziglof (t’lz_;xl(t + )> ! (t’;xl@ + )> Hiiicno, cucrema piBasiHb (99) Mae ciM'io Here-

(7) PepBHHEX mpH t > T > 0 posB’s3KiB, gKi 3a/10-
BOJIBHSIIOTH YMOBI

i = 2,3,.... [lokaxkemo, 110 BOHM MalOTh CiM’l He-
epepBHUX 0bMerkeHux npu t > T > (0 po3B’sa3KiB,
SIKi 38JI0BOJIBHSIOTH YMOBU

Hexaii £ - s1K 3aBrogHo MaJie JIofaTHE YUCJIO.

Toni B cuny yMoB TeopeMu icHye Takuit HoMep N, M
IO BUKOHYETHCS YMOBA o ()] < Iy |’ (100)
t Ing
! N
+1 . . .
MI_AA <E. me 1 < A <min{\;,i=1,...,n}. Haui, oigcras-

_ ~ usmioun B (9) pan
Haui, npuiimMarodn 10 yBaru yMOBH TEOPEMH 1

ominku (5;), i=0,1, ..., 3HAXOIUMO ad
(5:) ZA J+1)f 7t, zo( Jt+1)) (11y)
0 7 j=0
FLED mt+0) ) = f (6> mt+1)
ey =0 MOKHa IepPEeKOHATHCS, 10 BiH € 1T dhopMasbHIM
posB’siskoM. Bisbine Toro, B cuity (2), (10g), orpu-
o0 i+1
MYEMO
<] t+ 1) <IM <
= l;l$l(+)— N
=1

i+1
- [z ()] < 327, !A W0 f (@9t mo(git + 1)) | <
mpu Beix ¢ > N. lum camum criBBigHomenHst (7 o 1 )J
< ; = J
i Teopema noBejEHA. = Z]:O <>\ l }xO ¢t + )l

Teopema 2. Hezatli suxonyromoca ymosu 1.- < /\1* ;x; . ( % )J ! % <
3. 1 ymosu: i (@7t+1)l Ina

6 Ai>1 =10 0<q<]; gig;‘;o(i) IM <

7.A=55 <1, <M_ 1 <) Lo < MA.

de 1 < A, <m1n{)\z-,i:1,...,n}. A l—s Al =

Todi cucmema pishwansv (1) mae cim’o nene-
pepenux oomescenux npu t > T > 0 (T - deaxa
docmamnvo seaura dodammna cmana) po3s’askie y
su2AA01 pady

Orxe, cucremu piBHsIHB (9p), (91) MatoTh cim'T
merepepBuux npu t > 1T > 0 po3B’a3kiB, s
KOXKHOTO 3 sIKHX BUKOHYIOTHCsI CIIBBIJIHOIIEHHSI
(109p), (104).

Bpaxosytoun ymoBu teopemu i orinku (10q),

t) = in(t), (8) (101), MOXKHA TIOCJIJIOBHO TIOKA3ATH, 1[0 Psi/IH
00 i—1
de zi(t), i = 0,1, ... - deaxi nenepepeni obmesrceri ZA (j+1) £ ¢t le (qjt + 1) _
npu t > T > 0 sexmop-pynruii, axi =0 _
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i—2
~f (qﬂt,zxz (¢t + 1)) ; (11;)
=0

1 2,3, ... pIBHOMIpHO 30irafoThcst IPHU BCiX
t > T > 01 € posB’sisBKaMM BiJIOBITHUX CHCTEM
piBasiab (9;), ¢ = 2,3, ... . liiicHO, JIerKo mepeko-
Hatucs, mo psaau (11;), i = 2,3, ... € dbopmasibHu-
MU PO3B’si3KaMu cucreM piBHsiHb (9;), i = 2,3, ....
HoBememo ix 3012KHICTb.

Cupasi, ockinbku psizt (111) piBHOMIpHO 36i-
raerbesd pu t > T > 0, TO pO3MIpKOBYIOUIHU 34 iH-
JIYKIHEI0, TPUILYCTHMO, 110 36iKHicTh psaxy (11;)
JoBeJIeHa y2Ke JyId Jiesdkoro ¢ > 1 1 jgoBeneMmo,
mo psax (11;41) TakoK piBHOMIpHO 36iraeTbest Ipu
t > T > 0 i Bukonyerbcs orinka (10;41). B cuny
(2), (11;41) Ta (10;) orpumaemo

i () <
< Y, (AT (f (qjt,ZLo ('t + 1)) -
—f (@t iz (e + 1))! <

<SR AT S (@t 4+ 1) -
— il (qjt—f-l)‘ <
<Y AT s (@it + 1) | <

o0 1

. J
< IMA'S 35 (T)
< MAL = MATL

<
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Otxe, cucremu piBHsHb (9;), 1=1,2,. .. MaoOTh
po3B’sizkn y Buriisiai pagis (11;), i=1,2,..., mo
piBHOMipHO 36iratorbes npu t > T > 0 10 Jesakux
HEIlepepBHUX BeKTOp-DyHKIiH z; (), i=1,2,...,
sIKi 3a710BOJIBHAIOTE yMoBH (10;). I3 (10;) 6e3noce-
PeJIHBO BUIUIABAE, MO psaf (8) piBHOMIpHO 30irae-
Thed npu Beix ¢ > T > 0 10 nedkol HenmepepBHOL
BeKTOP-DYHKIUT (1), sKa 3a/I0BOJILHSIE YMOBI

M

2@ < .

Jaui, mitoun aHAJIOTiMHO TOMY, SK 1 IPHU H0-
BeJIEHHI TeopeMu 1, MOXKHa [0Ka3aTu, 1o psi (8)
3a/I0BOJIbHSE CUCTEMY DiBHSHB (1), TOOTO BUKOHY-
€THCS TOTOXKHICTD

in(qt) = Ain(t) + f (t,Zwi(t + 1)> ,
=0 =0 =0

110 1 3aBEPIIYE JTOBE/ICHHST TEOPEMU.
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