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ANNOTATSIYA
Ushbu magolada uchinchi tartibli tuzilmali turdagi xususiy hosilali differensial tenglama
uchun boshlang‘ich-chegaraviy nokorrekt masala garalgan. Bunda masalaning nokorrektligi
ko‘rsatilgan. Integral energiya usuli bilan aprior baho olingan. Korrektlik to‘plamida yechimning
yagonalik va shartli turg“unlik teoremalari isbotlangan.
Kalit so‘zlar: nokorrekt masala, tuzilmali tenglama, aprior baho, yagonalik teoremasi,
shartli turg’unlik teoremasi.

Magola uchinchi tartibli tuzilmali turdagi xususiy hosilali differensial tenglama
uchun nokorrekt go‘yilgan boshlang‘ich-chegaraviy masalani o°rganishga
bag‘ishlangan.

Berilgan Q={0<x<7z,0<t<T,T >0} sohada

2 2
(§+I)(%+a2%+bju(x,t):0 (1)
tenglamani garaymiz, bunda | - birlik operator, a,b - berilgan haqiqiy sonlar, a=0.

Masala. (1) tenglamani hamda boshlang'ich

Ulo= ¢(X)’ Ug ko= l//(X), Ug ho= ¢(X)’ 0<x<uz, (2)
chegaraviy

Ul=ul,_,=0,0<t<T, (3)
shartlarni ganoatlantiruvchi u(x,t) funksiyani toping.

Elliptik turdagi tenglama uchun nokorrekt qo‘yilgan masalalar F.John [1],
M.M.Lavrent’ev [4], S.G. Kreyn [3], M.Landis [6], V.K.Ivanov [2] va boshqalarning
tadqiqot ob’ekti bo‘lgan.

Tuzilmali va aralash-tuzilmali turdagi tenglamalar uchun
nokorrekt masalalar [7, 8] ilmiy magolalarda o‘rganilgan.
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Amaliyotning dolzarb vazifalaridan biri yuqgori tartibli xususiy hosilali
differensial tenglamalar uchun nokorrekt qgo‘yilgan chegaraviy masalalarning
regulyarlashgan yechimini topish hisoblanadi. Nokorrekt masalalarning taqribiy
regulyarlashgan yechimi qurish uchun, ushbu masalaning yechimi yagonaligi va
shartli turg’unligi haqidagi teoremalar isbotlanishi kerak.

Ushbu ishda (1)-(3) nokorrekt masala yechimining mos korrektlik to’plamda
yagonalik, shartli turg’unlik teoremalari isbotlangan.

Ta'rif. (1)-(4) masalaning yechimi deganda (1) tenglamada gatnashuvchi
uzluksiz hosilalarga ega, (2)-(3) shartlarni va Q sohada (1) tenglamani
ganoatlantiradigan u(x,t) funksiya tushuniladi.

Masalaning nokorrektligi. Aytaylik ¢(x)=0,¢(x)=0 va y(x) funksiya esa

v, (X) = %sin nx bo‘lsin, ne N. U holda (1)-(3) masalaning yechimi

t
u (x,t) = %jef‘tch(\/azn2 - br)dz' -sinnx
0

ko‘rinishga ega bo‘ladi. Bu yerdan, ma’lumki n—c bo‘lganda max|y,(x)|—0
bo‘ladi, bu vaqtda max|u,(x,y)|—> o ekanligi oson kelib chigadi. Bu esa

korrektlikning turg'unlik sharti buzilganligini ko'rsatadi, ya'ni yechimning Koshi
berilganlariga doimiy bog‘ligligi yo'q.

1-lemma. Faraz gilamiz u(x,t) funksiya © sohada (1) tenglamani va (2), (3)
shartlarni ganoatlantirsin. U holda u(x,t) funksiya uchun

i+ ZUW)HZ + ((”‘/’(X) o +la) T (Ju (6 T) +ux T +a ]! -ez’“”}’f}

tengsizlik o‘rinli, bu yerda

a=%f(a2(w'(x)+¢'(x»2 —b(w (X) + 9(X))* = (#(x) +y (x))*)dx.

Isbot. (1)-(3) masalada Z—Ltj+u=v belgilash Kkiritilsa u(x,t) va v(x,t)

funksiyalar uchun mos ravishda quyidagi masalalarga kelamiz:

U +u=v,0<x<rz 0<t<T,
{“Lo =(x),0<x<rx (4)
va
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v, +a’v, +bv=0,0<x<rz, 0<t<T,
vl =a(X),0<x<r,
L o

V|, =B(X),0<x<7,

v ,=v|_ =00<t<T

buyerda a(x) =y (x) +(x), S(X)=@(x) +w(X).

Endi (5) masalaning yechimi uchun f (t) :jvzdx funksiyani garaymiz. Bundan
0

F(R)=2[v-vdx, '(t)=2[vidx+2[v-v,dx
0 0 0
bo‘lishini topamiz. f"(t) ifodaning ikkinchi hadi
l, = jv -V, dx = —jv(azvXX +bv)dx = —azjv v dX — b_[vzdx .
0 0 0 0

Differensial olamiz

dl A T
—2 :—aZJ'vt -vXde—aZJ.v-v
dt ? 0

xxt

dx — 2bJ.v v, dx = ZaZJ.vt VX — Zva -v,dx .
0 0 0

xxt

Bu yerda (5) masalaning chegaraviy shartlari hisobiga Iv-v dx = IVXX -v,dx
0 0

tenglikdan foydalanildi. Demak,
T T T T d T
2| |a?vv_dx+ |bv-vdx |==2|(a®v dx +bv)v.dx =2|v. -v.dx = —]| |vZdx |.
R L R I
Yugoridagilardan
d 2” 2 T 2 d f 2
—|a“|vedx—b|vdx |[=—] |vdx |.
o o ofvar|- G e
Bu tenglikni integrallab
azjvfdx —~ ijzdx = _[vfdx +2a
0 0 0

tenglikka ega bo‘lamiz, bu yerda o = % _[ (azvf —bv? -V} )t=0 dx. Natijada

0

£'(t) = 4 vidx + 4cr.
0
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Endi g(t)=In( f (t)+||) belgilash kiritamiz. Ma’lumki

) [4Tvt2dx+4a Uvzdx+|a|}—[2fv-vtdx}
_ ) (f () +|e]) - F72(1) Lo 5 0
(FO)-+l) Tvzdx + |a|T

T T v T T 2
4_[vt2dxjv2dx + 4|a|.|.vt2dx + 4a[jv2dx + |a|} -~ 4UV : vtdx]
0 0 0 0 0

. 2
Uvzdx + |a|}
0

g9"(t)

>

4 ”vzdx
a(_([t +|a|] »

> 2= >4,
[J.vzdx + |a|J IVZdX +ef
0 0

Demak g"(t)+4>0 tengsizlikdan, ya’ni logarifmik qavariq funksiya

xususiyatlaridan foydalanib

T T 17% T %
.[vzdx < UVZLO dx + |a|] Uvz L:T dx + |a|) e —|q| (6)
0 0 0

tengsizlikka ega bo‘lamiz. (4) masala yechimi
t
u(x,t) =p(x)+ [v(x,7)-e"dr.
0

Bundan esa

t
||u||2sz[||¢<x>||2+tj||v||2dr]
0

baho kelib chigadi. (6) tengsizlik va (4), (5) masala shartlaridan talab gilingan
tengsizlik kelib chigadi.
(1)-(3) masalaning korrektlik to‘plamini quyidagicha kiritamiz:
M = {u(x,t) :Ju, (x,T) +u(x,T)| <m}.
Teorema 1. Faraz gilamiz (1) — (3) masalaning yechimi mavjud va ueM
bo’lsin. U holda (1) — (3) masala yechimi yagonadir.
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Isbot. Faraz gilamiz (1) — (3) masalaning yechimi ikkita bo‘Isin, ya’ni u,(x,t)
va u,(x,t). U(x,t) =u,(x,t) —u,(x,t) belgilash kiritamiz. U holda U (x,t) funksiya

2 2
(gﬂj a—2+a 8—+b U=0
ot ot ox?

Ul

tenglamani,

=0, U] =0, Uy _ =0

t=0 t=0 t=0

Boshlang‘ich shartlarni va
U |x:0 =

chegaraviy shartlarni ganoatlantiradi.

| =0

Demak, U (x,t) funksiya uchun 1-lemma natijasiga ko’ra ||U ||2 <0. Bundan
lU||=0 hosil bo‘ladi. Bundan esa u, = u, bo‘lishi, yoki (1)-(3) masala yechimi
yagonaligi kelib chigadi.

Faraz gilamiz u(x,t) funksiya (1)-(3) masalada ¢(x), w(x) va ¢(x) aniq
berilganlarga mos yechim, u_(x,t) funksiya esa ¢_(X), v (X) va ¢_(x) tagribiy
berilganlarga mos yechim bo‘lsin.

Teorema 2. Faraz gilamiz (1) - (3) masalaning yechimi mavjud, u,u,eM

||qo(x) - gog(x)” <g, ||l//(X) —gyg(x)” <g, ||¢(X) - ¢5(X)” <¢& bo‘lsin, £>0. U holda
Ju —ug||2 < 2(52 +t't[(2(a2 + b+3)gz) (4m +2(a%+b+1)e? ) e (s T)dr]

tengsizlik o’rinli.

Isbot. U (x,t) =u(x,t) —u_(x,t) belgilash kiritamiz. U holda U (x,t) funksiya

(§+Ij£a—i+a a—2+b]U 0, (x,t)eQ,

ot ot ox*

Ux1)]_ =2(X) =0, (x).U,(x1)]_y = (x) =y, (x), U (x,1)]_, = #(x) = 4,(x), 0<x<7,
U(x,t)_,=U(xt)_ =0,0<t<T

masalani ganoatlantiradi. 1-lemmaga asosan U (x,t) funksiya uchun quyidagi
tengsizlik o‘rinli
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VI < 2]e(x) -0, +

4] [(H'/f(X)—%(x)w(x)—cog<x>||2+|a|)1T(||u (T +U T+ e }1

bu yerda
dx.

t=0

_ j( (U +U, ) =bU, +U)* — (U, +U,)?)

Quyidagilarni baholaymiz
dx =

t=0

|a|sj(a2Uft +a’U} +bU7 +bU? +U; +U})

T

=a’ [y -y dx+aj(<o ¢.) dx+bj(w w,) dx+

0 (p—p, V0t [ (9 40+ [ V< 2(a? + b4 D),
v ()=, () + 0() =0, < 2w () =, (N[ +2]p(x) -0, (W <427,

U T +U T < u (6 T) =u, (6 T) +u(x,T) —u, (x|
U, (x,T)+u,(xT)| =4m?

Bularni hisobga olib
t
< 2[52 thI(Z(a2 +b +3).92) (4m? + 2(a” +b+1)&” ) 2t T>dfj
0

tengsizlikka ega bo‘lamiz. Bundan esa talab gilingan tengsizlik kelib chigadi.

REFERENCES
1. John F. Continuous dependence on data for solutions of partial differential

equations with a prescribed bound. Comm. Pure Appl. Math. 13, (1960), 551-585.

2. UranoB B.K. 3amaua Kommu mist ypaBHeHus Jlamaca B OeCKOHEUYHOU moJioce,
Jugpgepeny. ypasnenus, 1:1 (1965), 131-136.

3. Kpeitn C.I'., Jlantes I'.'U. T'panwunsie 3amaun mia  auddepeHmaibHbIX
ypaBHEHUW BTOpPOTO TMOpsiAka B OaHaxoBoM mpoctpancTtBe. |, Juggepeny.
ypasnenus, 2:3 (1966), 382—390.

February, 2023

https://t.me/ares uz Multidisciplinary Scientific Journal




Academic Research in Educational Sciences Volume 4 | Issue 2 | 2023

ISSN: 2181-1385 ISI: 0,967 | Cite-Factor: 0,89 | SIS: 1,9 | ASI: 1,3 | SJIF: 5,771 | UIF: 6,1
|

4. JlaBpentbeB M.M. O 3agade Komm sl JTMHEWHBIX 3JUIMNTUYECKUX YpPABHEHHIA
BTOpOTO Nopsizka, Joxn. AH CCCP, 112:2 (1957), 195-197

5. JlaBpentbeB M.M., CasenbeB JI.S. Teopus oneparopoB U HEKOPPEKTHBIE 3aa4H.
2-¢ u3., nepepad. u gonoiadH. HoBocubupck: M3n-o MH-Ta matemaruku, 2010. 941
C.

6. Jlanguc E.M. YpaBHEeHHsI BTOPOTO MOPSAAKA ILTUNTHICCKOTO M MApadOIUIECKOTO
tumoB. M., 1971.

7. @aszoB K.C., Xaxue MN.O. VYciaoBHas KOPPEKTHOCTb KpaeBOW 3ajaud maJis
coctaBHOro qudPpepeHnanbHOTO YpaBHEHUS YETBEPTOro nopsijaka. M3sectus By3oB,
Marematuka. 2015, Ne4, C. 65 -74, PAH.

8. XaxueB MN.O. MccnenoBaHuss HEKOPPEKTHOW KpaeBOW 3aJayd [Jis YpaBHEHUS
TPEThETO Mopsiika coctaBHOTro THMa. Bectank HY'VY3, 2011, Ned/1. C. 222-224

February, 2023

https://t.me/ares uz Multidisciplinary Scientific Journal




