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Girig. Xiisusi toramali tonliklarlo tosvir olunan proseslords sag taraflorin, amsallarnn, sarhad
funksiyalarinin, baslangic funksiyalarin tapilmasi masslalari tors moasalalardir. Malumdur ki, xisusi
toromoali tenliklor tiglin tors mosalalor, Umumiyyatls, korrekt olmayan mosslslordir. Bu tipli
masalalor elmin vo texnikanin miixtalif sahslorinds meydana galir [1], [2]. Bels masallari holl
etmoak Uglin miixtalif hall disullart méveuddur. Bu hall dsullarindan biri ds idaraetmo nozoriyyssini
totbiq etmakla baxilan masalalarin tadgigindan ibaratdir.

Praktikada bir sira real proseslor nazik 16vhanin ragslori tonliklari ils tasvir olunur [3], [4].
Ona gora do nazik 18vhanin ragslori tanliyi tigitn idarsolunmava optimal idaraetms masalalarinin
Oyranilmoasi aktualdir [5]. Qeyd edok ki, son dovrlards nazik I6vhonin rogslori tonliyi tglin
idarsolunma masalolari intensiv gokilda tadqiq edilir [6], [7].

Baxilan isda nazik 16vhanin ragslari tenliyi Gigiin bir idarsolunma masslssi tadqiq olunur.

Tutaq ki, idara olunan proses nazik 16vhanin
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sarhad sartlori il tosvir olunur. Burada Q= Qx(0,T), Q=(0,a)x(0,b), a, b, T >0 miisbat adadlar,
uy(x,y) , u(x,y) -verilmis funksiyalardir, belo ki, u, e W2(Q2), u, € L,(Q), u(x,y,t) -16vhonin
ER’ . " " g
————— -1vhanin ayilms moéhkamliyi, A(x,y)-
12(1-v%) ¥
16vhonin qalinhgidir, 0 <z <h(x,y) <, 44, b -verilmis adadlordir va #(x,y) -in Q -da iki

yerdayismosi, u(x, y,t)-idaraedici funksiya, D =

tortiba qodar kasilmoaz tramalari var. £ (£ > 0)-Yunq modulu, v (0 <V < %] -Puasson amsahdur,

A-(x, ¥)-o gbra Laplas operatorudur, p(x,y)-16vhonin kiltlo sixhigidir, o,  -da kosilmozdir vo
P(x,)2 ¥ >0, y-verilmis adaddir, v{x, y,¢) idaraedicidir.
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Burada biz (1)-(3) sisteminin idarsolunma masslasins baxacagiq. Bu halda mimkun ufx, ,1)
idarsedicilar sinfi olaraq L,(Q), milsahids olaraq u(v) funksiyasini gotiirak.
Tarif. Ogor U(x, y,t) idaroedicisini L,(Q) fozasinda doyisdikds, u(v) migahidasi L,(Q)

fazasinda miioyyan six alt fazani doldurursa, onda deyirlar ki, (1)-(3) sistemi idamolgr}andlr, .
Teorem. (1)-(3) masalosinin verilanlari iizarine yuxarida goyulmus sortlor daxilinds bu sistem

idaraolunandir. P o
Jsbati. Forz edok ki, w(x,yt) funksiyasi u(v) migahidasinin doyisdiyi alt fozaya

ortogonaldir, yani
Jy/(x,y,t)u(u)dxdydt =0, YoeL,(Q).
e

Ogar bu miinasibatdon alsaq ki, w(x,y,) funksiyasi Q -ds sifira barabardir, onda (1)-(3)

sistemi idaraolunandir. ' A )
Har bir u(x, y,t) miimkiin idarsedici ti¢tin (1)-(3) masalasinin imumilogmis hoallina baxilir.

(1)-(3) masalesinin imumilosmis holli dedikda ela u(x, y,£) € W' (Q) funksiyasi basa disiliir ki,
o, ixtiyari 7(x, y,t) € W2 (Q), n(x,y,T) =0,

on(0, y,t) o On(x,0,8)
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funksiyasi tiglin
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integral eyniliyini va u(x, ¥.0) = u,(x, y) sortini 6dasin.
Gostarak ki, (1)-(3) sistemi idara olunandir. Bunun igiin forz edsk ki, &(x, y,7) € W (Q)
funksiyasi asagidaki masalanin iimumilasmis hallidir:
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Har bir u{x,y,:) miimkiin idarsedicisi O¢iin (5)-(7) masalasinin W2(Q) fozasindan olan
iimumilagmis halling baxilir.
(5)-(7) masalasinin mumilasmis halli dedikds ela &(x, y,) € W, (Q) funksiyas: basa diisitlir

ki, o ixtiyari g(x,y,0)e W,*'(Q,), g(x,.0)=0,
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inteqral eyniliyini 6dasin.

B-don=£,(8)do g=u gotiiriib onlari taraf-tarafs ¢ixsaq alariq ki,

[0 .0&(x, yudxdydr =0
>
Burada u(x, y,1) ixtiyari oldugundan Lagranj lemmasina asasan &(x, y,¢) = 0 olar. Buradan

iso (x, ,4) =0 oldugu ahmr. Demali, sistem idars olunandir. Bunu da gbstarmak talab olunurdu.
Teorem isbat olundu.

9DOBIYYAT

- KaBannxun C. 1. O6paTHbic 1 HEKOpPEKTHBIE 3aayH. Hosocudupek, 2009, 457 c.

2. 3gennu C.H. O KOPPeKTHOIi PaspeiuMoCTH HEKOTOPBIX HOBEIX K1AcCOB 3azad THna Kot st
TUNepOONUYCCKOTO  ypAaBHEHHs 4YeTBCPTOre nopsiaka /  CymranTckuii rOCYapCTBEHHbli
yHuBepcuteT. Hayunbie usBectus. Cepua: ECTeCTBEHHBIC W TeXHHYECKHE Hayku. T.19, Ne 4
Cymraut: CI'Y, 2019, ¢. 9-13; https://elibrary.rw/item.asp?id=43167221

3. KomkoB B. Teopus onTuManbsHOro ynpasnesus aeMnuposanses Konedaiuii TPOCTHIX YNPYTHX
cucteM. M.: Mup, 1975, 158 c.

4.Apman  JK-JLTI.  TIpunoxeHus  TEOPHH  ONTHMATBHOTO YHPABNEHHS  CHCTEMaMi €
pacnpeneCHHbIMH TapaMeTpaMi K 3aa4aM ONTHMH3ALHH KOHCTPYKLHiT. M.: Mup, 1977, 144 c.

5. Jlnowe XC.-JI. OnTHmanbHoe YNpPABAGHHC CHCTEMAMH, OTMCHIBAEMBIMH YDABHEHHAMH C
YaCTHBIMH MPOM3BOAHLIMU. M.: Mup, 1972, 416 c.

6. Isabel Narra Figueiredo, Enrique Zuazua. Exact controllability and asymptotic limit for thin
plates // Asymtotic Analysis. Vol.12, April 1996, pp. 213-252

7. Bouchitte G., Fragala I. Optimality conditions for mass design problems and applications ti thin
plates // Archive Rational Machanics and Analysis. Vol. 184, 2007, pp.257-284

PE3IOME
OJHA 3AJIAYA YIIPABJIEHMS ISl YPABHEHUS KOJIEBAHHH TOHKOM NUIACTHHBI
Ceaghyiinaesa X.H.

Kmouessie crosa: monkan niacmuna, 0006ujennoe peniente, ynpagisesocs, nabnioouemocnt.

B npexcraBnchioii paboTe paccMaTPHBACTCH Kpaesas 3a/aua C pacmpeleNiCHHLIM YTPaBICHHEM B
APaBOW yacTH ypaBHeHHs KojieGaHiit TOHKOM nnactuubl. HM3BECTHO, YTO MHOIME NpaKTHUYECKHE 3alauH
ONHCHIBAIOTCS ypaBHEHUEM KOJIEGaNitit TOHKOM MIACTHHbL, HO NPOG/EMb! YNPABAAEMOCTH STHM YDABHEHUEM
NPAKTHYECKK HMKOT/1a He M3yuasiHch. OAWH H3 TAKMX BOMPOCOB MCC/IEAOBAH B pacCMAaTpHBACMOH pabore.
Tlocne onpepenenns ynpasnseMoCTH, ¢ MOMOIUBIO BBENEHHA BCMOMOTATe/IbHOM Kpaesoi 3ajaun u ©
MCNONL30BaHHEM  pe3ysibTaToB Tcopembl XaHa-banaxa JokasaHa ynpasiiAcMocTb paccMaTpHBaeMo#
CHCTEMBI.
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SUMMARY
ONE CONTROL PROBLEM FOR EQUATION OF THIN PLATE OSCILLATIONS
Seyfullaeva Kh.1.

Key words: thin plate, generalized solution, controllability, observability,

In this paper, we consider a boundary-value problem with distributed control in the right-hand side of
the thin-plate oscillation equation. It is known that many practical problems are described by the equation of
oscillation of a thin plate, but the controllability problems with this equation have almost never been studied.
One of these questions is investigated in the present work. After determination the controllability, by
introducing an auxiliary boundary value problem and using the result of the Han-Banach theorem, the
controllability of the system under consideration is proved.
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