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bapabIK MIBIFBIHAAPIBI €CENTeY OMICTEMECIH TYCIHY YIIIH TEOpHsFa «KOWMay» YFBIMBI
EHTI31Ie/ll - OHEPKOCINTIK MIMKI3aT TEH JHEPTreTUKAIBIK PeCcypcTapibl OHAIPY OpPHBI JKOHE
«CTaHAAPTTHI KopceTKimy. CoaaH KeiiH eHIMHIH opOip Typi OoiibIHIIA opOip TYTHIHY OPHBI YIITIH
N-KolWiManap MEH TYTBHIHYIIBl OPHBIHBIH ©33apa OpHANACybIHAH KYPBUIFAH T'€OMETPHSUIBIK
dburypansl canyra 0omanpl. by komOunanusael Bebep «cTtanmapTTsl urypa» Aen ataijabl, o
OPBIHBI TAHJAY KE31HIE OHIIPICTIK Yire ceHyi Kepek.

«Koitmanap» canbl — 2, cTaHIapTThl (QUTypa KapamaibiM YIIOYPBIIITH Kypaiabl, OHBIH
HIBIHJAPHI 2 «KOMMay JKoHE OCBI OHIMAI TYTHIHY OpHbI (M) Kypaiiabl.

TacbiManay HIBIFBIHAAPE] OOWMBIHINA €H KAKChl CTAHAAPTTHl €CENTey YIUIH TYTHIHBUIFAH
KEPriuTikTi Marepuangapra (IIKUKi3ar, OTHIH) XKOHE TYTHIHY OPHBIHA J)KOHENTUINeH JalblH OHIMIe
HIBIFBIHAAP/IBIH apaKaThIHACKIH €CKepy KakeT. Jlokanu3anusianFal MaTepualiap MacCachIHbIH
OyiibIM calMarblHa KaTBIHACHIH MATEpPHAIAbIK KOPCeTKIII Jen aTtaiabl. «MaTepuanabk
KoMManapiaH» ©HJIPIC OpHBIHA JKOHE OChl JKEepJAeH Tayaplbl TYTHIHY OpBIHIApbIHA
TaChIMAJIIAHATHIH TayapiapAbIH Kbl CAJIMAFbl CTAHAAPTTHI CAIMaK eIl aTala Ibl.

Kes kenren enimuiH 100 ToHHaceiH enuipy yuiH 300 ToHHa Oip JIOKanM3alMsUIaHFaH
Mmatepuan xoHe 200 ToHHa Oacka >KeprulikTi MaTepuan Kaxker Ooiica, oHIa OV OHIIPICTIH
(caymaHbIH) MaTEpPHAIBIK KOpCeTKilT MbiHaraH TeH O0omazsl: (300 + 200): 100 = 5. HerizgenreH.
Oipaeii MoHIEp OOMBIHIIA CTAaHAAPTTHI calMak TyTactail anranma 600, am eHim OipiiriHe - 6
OoJIabL.

CranmapTThl - OHTAMJIBI OpHANACyAbl 13/Iey Kejleciied CTaHgapTTel (UTypaHbBIH
mieHOEpiH/e JKY3€re achIpbulabl, «AWTaWbIK,» Jen jxa3aasl Bebep, «Oi3miH anapIMbIzia 2
JOKaJM3alMsIaHFaH MaTepHaIMEH JKYMBIC iCTeHTiH eHipic Oap, ain | ToHHA eHiM, ¥4 TOHHA Oip
MaTepuan JKoHE Y2 TOHHa Oacka eHIM eHIIpy. byn karmaiina canmmakrapel 3/4 sxone 1/2
Oemirinae KO3FaJIaThIH «MaTepUANABIK Kypamaac Oemikrep» (CTaHOApTTBI —«MaTepHai
KoWManapsIMeH» OaiaHBICTHIPATHIH CHI3BIKTAP) OOMBIHINA CTAHIAPTTHI (QUTYPAHBI aTaMbl3, aj
«TYTHIHYIIBI Kypamaac Oemiri» 1,0 canmakranaznsl. [[eMek, KoK IIBIFBIHAAPBIH aHBIKTANTHIH
OipneH-0ip ¢akToprap caliMak IMeH KalIbIKTHIK OOJBIN TaObUIaAbl JETe€H >KOFaphlla alThUIFaH
OomkaMra cyileHe OTBIpBIN, 013 KeJiecl KOPBIThIH/bIFAa KelIeMi3: opTypil Kypamjaac OenikTepre
coiikec calMakTap CTaHIApTThl (PUTYpaHBIH OYPBIITAPBIHBIH OPTYpJi TeOenepi TapThIIAThIH
KYILITepAl Olaipeal,e3iepiHe apHallFaH OHAIpIC CTaHAAPThI O0IaIbI.

Ocsl Tocinre cyilieHe OTBHIPHIN, MaTEpUAABIK WHACKCTEp MEH CTaHIApTThl CalMaKTap.Ibl
naiijanaHa oThIpbil, Bebep craHmapTThl caHAapibpl €CENTeyAlH KypIenipeK >KaraalgapblH
Tangaapl, Oyl OFaH KeJIKTIK Oariaplarbl ©HEPKACINTIH OpHajlacyblHa OaillaHbICTBI Oipkartap
YKaJIIbI 3aHAbUIBIKTAP/IbI IIbIFapyFa MyMKIHJIIK Oepil.

KopbITbIHBI.

['eorpadusiman mMarematuka Oi3re KaHIama »xaHa OutiM amaael. [lereHmeH, MeH
reorpausHbl MaTeMaTHKaJlaHABIPY >KaHa €CiK JeN ecenTelMiH, OHBIH apThiHAa Oi3 omi Je
3epTTey/l KQXKET €TETIH YIKEH O171iM KOWMACHI )KachIPhUIFaH.
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1. MacnseB B.H. Dxonorusuibik-reorpadusiibiK 3epTTey omicTepi (Aopic KOHCHEKTICl) —
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We consider the following third-order difference equation

ly = —-A®y, + aAy; = a’f;,  fiel, i€Z={0,+1,+2,43, ..}, 1)
where
y =} e

+ o0

Ay ={A_y} 20 = Vi = Vi1}iZ2 oo
Avy = (B y3 0 = W1 — Vi3 oo
A®y; = A(APy;)) = My — 20 + Y13 0 = Wi = 3V + 3Vic1 — Vi 2} oo,

and 0<a <1 a>¢>0.
In this work we will set that equation has unique solution and for it the estimate

e
CAY,

1
<5 asto1 d<p<w) @
Ip CF | p
holds.

The theory of differential operators finds various applications in all fields of modern
science, in particular, in biology, economics, physics, and chemistry. Attention to difference
operators and the equations derived from them originates from the use of difference operator
devices in the study of the solvability of differential, integral and functional equations. The study
of different types of difference equations is implemented in the works of many authors, including
A.G. Baskakov, R. Bellman and K.L. Cook, I.C. Gohberg and I.A. Feldman, P.P. Zabreiko and
Nguyen Van Minh, S.G. Crane, W.G. Kurbatov, B.M. Levitan and V.V. Zhikov, H.L. Masser
and H.H. Schaeffer, W.M. Turin, D. Henry, M. Otelbaev, K.N. Ospanov.

Estimate of type (2) for the first order difference equation was obtainted in [1] and for
second order equation in the work [2, 3].

Our main result reads:

Theorem. Let ¢; = ¢ > 0. Then equation (1) at 1 > a > 0 and for any right-hand side of

f={filely, (a + ﬁ = 1) has a solution satisfying inequality (2).

To proof the theorem at first we denote Ay, = Z,, so we have
— _A® N
lz=-A"z2 +cz,=c’f,. ®)

4
Then multiply the both side of equation (3) by z; (zi2 )2 (y > —1) and sum over all by i

we get:

+00

ZI:_ A(Z)Zi (Zi )g +GZ (Zi )Z:| = _icia fiz (Zi2 )g 4)

i=—0

It is easy to check the following ratios:
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.i(A(Z)Zi )Zi (Zi2 )g = ii[(ziﬂ - Zi) - (Zi B Zi—l)]zi (Ziz) =

i=—0

= i(zi+1 -7)z, (Zi2 )g - i(zm — )Zi+1(zi2 )g =

= 2(2‘” -, )[zi (22) -z, (22 )Z} .

Obviously, each summand of the sum on the right side of the last equality is not positive.
Therefore, an estimate follows from the ratio (4):

+00 +00

Zci ‘Zi ‘ZW < Zci‘”‘zi ‘1+y‘ fi ‘ <

i=—o0 i=—o0
(ot f(gn . (3edser)

al

Take p, a, y satisfying conditions: pa =1, (1+y)p=2+y, p= £ y = E. Then
the inequalities are eliminated: 1 < p < 0,y > —1,

1 1
+00 2-p +00 2-p B +00 N\p
ZCi|Zi|Z+""1 < ZCi|Zi|2+p—1 Z|fi|p
i=—c0 j=—c0 j=—c0

Therefore, there is an assessment

@Ocilzilp); s(zﬁir); (a+%=1).

Let {f;} be a finite sequence. Then equation (1), by virtue of condition ¢; = &> 0 in [,
has a solution {y;}. Using inequality (2), it is not difficult to make sure that this solution belongs

to [, at §+ a = 1. Passing a to 0 or 1, we get that the above is true at « € [0,1], and the

inequality (2) holds.
If now {f;} belongs to I,/ (1 < p’ < ®), but is not a finite sequence, then, approximating
{fj} in L,/ finite sequences, we get that equation (1) has a solution satisfying inequality (3).
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