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Meyli, u(t) funkciya t skalyar argumenttin funkciyasi
bolip, ol manislerin H-Gilbert kenisliginde qabillasin, f (t)

ham t skalyar argumenttin funkciyas: bolip, ol F-Gilbert

kenisliginde manislerin qabillasin, A ham B operatorlar:
A:H—>F, B:H—>F, D(A)=D(B).
Amglama 1 [2]. Bu”=Au+ f korinisindegi operator

tip koefficientli tenleme ekinshi tartipli differencial-
operator tefileme delinedi.
Us1 Koshi maselesin qarastiramiz:
{Bu”:Au )]
u'(0) =u,, u(0) =u, @
Bul jerde biz A operator simmetriyali ham on,
yagnty Vvu,3 e D(A) ushin

(Au, 9) = (u, A9), (Au,u) > A(u,u) (4 >0), 3B~ ham B-
operator: simmetriyali,  yagniy (Bu,9)=(u,B9) dep

esaplaymiz.

Amgqlama 2. Eger u(t):[0,T]—>H

tomendegi shartlerdi qanaatlandirsa, yagniy
1) 0<t<T da ueC’[0,T]u,u,cD(A), f eD(A);
2) 0<t<T da u, amglangan,
3) vte[0,T] da u(t funkciya (1)-(2) tefilemeni
ganaatlandirsa, onda ol (1)-(2) Koshi maselesinin sheshimi
delinedi.

Meyli, u,=u,=0 bolsin.

Teorema [1]. Eger YU € D(A) ushin
A=A",(Au,u) > A(u,u),B=B",3B'holsa, onda (1)-
(2) masele sheshimi ushin tdémendegi tefisizlik 0r1n11

O <exp(2t(T ~)-Ju@) - JucmfF
@)

Dalilleniwi.

Meyli, ¢ =(Au,u) bolsm.

Onda

funkciyas1

¢ =(Au,u) =2(Au’,u);

" =2(AuU’,u") +2(Au”,u) = 2(Au’,u") + 2(Au, B Au).

Biraq,
%((Au",u’) +2(Au’,u) =(B™ Au, Au) + (Au’, B Au) =

d
=—(Au,B*Au
dt( )

Sonin ushin

'(t) =4’ U').

Endi w(t)=In(p(t)) dep alsag, onda
v'=2
4
" 12
y" = w >_4

4
Bul jerde Koshi-Bunyakovskiy tensizligi boymsha

T-t t
V/(t)SW(O)'?Jrl//(T);JthU—t)
yagniy
Ing(t) <(Ingp(t))- —+(In (p(l')) +In(exp(2t(T —t)))

Bul tensizlikti poten(:lrlep

2 2E zl
Jul” < e Ju@[" T -Jul
tensizligine iye bolamiz.
Misal 1. Meyli, Q={(-1< x<1)*(0,T)} oblasta aralas

tenlemege qoyilgan tomendegi shegaraliq masele berilgen
bolsin:

. 9% du
5|gnx¥ P —=0
u(0,x) = f(x), u,(0,x)=g(x), -1<x<1,
ut,-)=u(t,)=0; 0<t<T,
u(t,—0) =u(t,+0), u, (t,-0) =u,(t,+0)
Bul jerde H =L,(-L1), al 4 operator tomendegishe
aniqlanadi:
62
=-u_,u
ax XX |x:—l
B operator retinde  sign(x) funkciyasina kobeytiwdi

garaymiz.
Haq1yqatmda da Yu,9e D(A) ushin

Au=-

- u|x:l

=0

(Au,9)= qux de——féldu = 3u| +J'u g.dx =

= jux -8 dx = I g du=49 u|711 - j ug, dx =
el 3 -1

1
= juﬂxxdx =(u, A9),

yagniy
A=A"

(Bu,9) = jsign(x)u - 9dx = ju -sing(x)9dx = (u, BY),




yagniy
B=B".
Teorema boyinsha bul maselenin sheshimi birden-bir ham
orniqli.
Misal 2 [3]. D oblast R" shegaralangan bolip, onini
shegarasi S — stypaq bolsin:
S=20D.
D oblastda 6z-6zine qospa elliptikaliq differencial oper-
atordi tomendegishe shegaraliq shart penen qaraymiz:

Au=-> — 0 —a,— N | ey,
20X OX,

ul, =0, a; =a,, v jk,
Zakjé:j 'é:k 25|§|2,

Jk=1

o >0.

Ay

j - uzliksiz differenciallamwsh, ¢ — uzliksiz funkciya.

Usi aralas maseleni qaraymiz:
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Jogaridag: dalillengen teorema boyinsha bul maselenin
sheshimi birden- bir ham shartli orniqli ekenligi kelip
shigadi.

Endi L,(-11) - Gilbert kenisligi ekenligin korsetemiz.

Haqiyqatinda da,
1 1
v ,gel,(-L1) ushin [ f2dx<co, [ gldx <.

-1 -1

1 1
Demek, Va, feR ushin J'a2 £ 20X < oo, J-ﬂzgzdx <o,
) e}

Biraq
1 1 1
ZI fgdx < J' deX+Ig2dX<w.
-1 -1 -1
Soniiushin Vg, feR ushin

j(af+ﬁg dx = jafzdx+jﬁzgzdx+2aﬁjfgdx<oo

-1

yagnlyy Va,feR ushm of +ﬂg S L2(—:L1),

o%u bul bolsa H=L,(-L1) kenisligi Gilbert kenisligi
A2 = Au, U| Uy, Uyl =Uy e
ot ekenligin bildiredi.
Adebiyatlar

1. AnamuHoB M.X. O eAMHCTBEHHOCTH W yCTOWYMBOCTH perieHus 3anaun Komm amst Beiposkgaromerocs auddepeHnuansHoro He-
paBeHCTBa YeTHOTO mopsizika. // Y36ekckuit MmatemaTnueckuii sxypaan. 2000, Ne2, -C.3-13.
2. AnamuuoB M.X. 3amaua Komm st oneparopro-audepeHManbHOro ypaBHeHHE BEICOKOTO mopsizaka. // «Bectauk» KKO AH
PV3,2002, Nel-2, -C. 53-57.
3. AnamuuoB M.X., BekrypcsioBa J[. O cBoiicTBax HEKOTOPBIX Ar)(hepeHIHATBHBIX OEPAaTOPOB B THILOEPTOBBIX MPOCTPAHCTBAX.
COOpHHUK TE3HCOB HAay4YHOU OHNaiiH-KoH(pepeHiun "CoBpeMeHHbIe MpobiieMbl MaTeMatuku" 20-mas 2020. -C. 201-202.
REZYUME
Magolada ikkinchi tartibli differensial-operator tenglama uchun qo‘yilgan Koshi masalasi yechimining yagonaligi va turg‘unligi
ko‘rib chigilgan. Teoremalarni isbotlashda logarifmik gavariglik metodidan foydalanilgan.
PE3IOME
B craThe paccMaTpHBaeTCs €AMHCTBEHHOCTb W YCTOWYMBOCTD peleHus 3axaun Komm ais auddepeHnnaisHo-onepaTopHoro ypas-
HEHUsI BTOPOro mopsika. [1py 1oka3aTenscTBe TeopeM UCHONB3YeTCs METO JIOTapu(hMUIECKO BBITYKIOCTH.
SUMMARY
In article the uniqueness and stability of the solution of Cauchy problem for the second order differential-operator equation are con-
sidered. The theorem is proved using the method of logarithmic convexity.
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Siziqlt tenlemeler sistemasi tdsinigi mektep matemat-
ikas1 kursinda kiritilip jogart oqiw orinlarinda terenlestiril-
ip dawam ettiriledi. Olard: sheshiwdin bir qatar standart
usillar1 bar bolip, talabalar bul usillar jirdeminde berilgen
sizigli tenlemelerdi tez ham ansat sheshiw mamkinshilikler-
ine iye. Bizler tdmende s1ziqli emes tenlemeler sistemalarin
sheshiwde jogarida aytilgan standart usillardan paydalanmiw
jollarin qaraymiz.

25inx+\/§cosy:2

1-2
2

sinx—cosy =

koriniske keltiremiz. Keyin jana ozgeriwshi

almastiriwshilardi kiritemiz.
X, =sin X, X, =Ccosy

1-musal. Tenlemeler sistemasin sheshin Bul 6zgeriwshi kiritiw arqali berilgen tenlemeler
2sinx++/2cosy = 2 sistemasi s1ziqli tenlemeler sistemasina aylanadi, yagniy
2%, + V2 X, =2
sinx—sin(z—y)zl_\/z 12
2 2 XX =5
sistemanin  tiykargr  matricasimn  determinantin
Sheshiw: Turlendiremiz Sin(% —y)=cosy tenlik- esaplaymiz.

ten keyin sistemani

‘2‘/_ 2e(-1) 2= —(2+/2)




