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Annotatsiya: Ushbu magolada  xususiy hosilali differensial tenglamalar
uchun xarakteristikada qo’yiladigan lokal va nolokal shartli masalalarning
o’rganilishi tarixi o’rganilgan. Potensiallar nazariyasi tatbiq etilishi ko’rib
chiqilgan. Giperbolik tipdagi tenglamaga chegaraviy masala qo’yilishi bayon
gilingan va bunga doir masala yechilgan.

Kalit so’zlar: Differensial tenglama,xususiy hosila, giperbolik tipdagi
tenglam, lokal va nolokal shartli masala, potensiallar nazariyasi, yechim
mavjudligi, chegaraviy masala.

Abstract: In this article, the history of the study of local and non-local conditional
problems, which are set in the characteristic for differential differential equations, is
studied. The application of the theory of potentials is considered. The introduction of
a boundary value problem to a hyperbolic type equation is described and the related
problem is solved.

Key words: Differential equation, particular derivative, hyperbolic type
equation, local and nonlocal conditional problem, potential theory, existence of a
solution, boundary value problem.

AHHOTAaUMA: B NaHHOM CTaTbe M3Yy4AETCS MCTOPUS W3YYEHUs JIOKAIBHBIX WU
HCJIOKAJIBHBIX YCJIOBHBIX 3a7la4, KOTOPBIC 3aJdl0TCA B XAPAKTCPHUCTHUKEC OJIA
muddepenumanbHO-IuPepeHIMANbHBIX ypaBHEHUM. PaccMOTpeHO NpuiiokeHue
Teopun TnoTreHiuaioB. OmnucaHO BBEAEHUE KpPaeBOM 3aJauyu B ypaBHEHUE
FHHCp6OHquCKOFO THUIIA U PCHICHA CBA3AaHHASA C HeH 3aJada.

KuroueBbie cioBa: nuddepeHunanbHoe ypaBHEHUE, YacTHas IMPOM3BOAHAS,
YPaBHCHHUC I‘I/IHep60JII/I‘{€CKOI‘O THIIA, JIOKAJIbHAA W HCJIOKAJIbHAA YCJIOBHAsdA 3ajayda,
TCOpUs MOTCHIMAJIA, CYIIIECTBOBAHNUC PCIICHUA, KpacBasd 3ajiava.

Buziluvchan giperbolik tipdagi tenglamalar  nazariyasi tarixiga nazar
tashlasak, bu asosan G. Darbu, F. Trikomi, YE. Xolmgren, S.Gellerstedtlar-
ning 1894, 1923, 1927 va 1935 vyillarda chop etilgan fundamental ishlari
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bu tenglamalar ustidagi dastlabki tadqgiqotlarga misol bo’ladi. 1920-yil
Italiyalik matematik  Franchesko Trikomi aralash tipdagi tenglamalar uchun
chegaraviy masalalar ustida izlanishlar olib boradi. Aralash tipdagi tenglamalar
uchun chegaraviy  masalalarning o’rganilishida shved matematigi Sven
Gellerstedt tomonidan yaratilgan potensiallar nazariyasi muhim o’rin tutadi.
Potensiallar nazariyasi usuli yordamida Xolmgren va Dirixle masalalarining
yechimini qulay integral ko’rinishda yozish va chegaraviy masalalarning tadqiq
etishda qulaylik beradi. Chegaraviy masalalar o’rganilishida A.V. Samarskiyning
ekstremum prinsipi  juda kata ahamiyat kasb etadi. Ekstremum prinsipidan
masala yechimini yagonaligini ko’rsatishda keng qo’llaniladi. Va shuningdek
aralash tipdagi tenglamalar uchun chegaraviy masalalarni tekshirishda keng
qo’llaniladi.

Giperbolik tipdagi quyida berilgan umumiy ko’rinishdagi tenglama uchun
ekstremum prinsipini  ko’rib chigamiz.

Uyy + a(x,y ) uy + b(x,y)uy, + c(x,y)u=0 (1)

Agar tenglama boshqga ko’rinishda bo’lsa,yuqoridagi ko’rinishga olib
kelinadi. D bilan (1) tenglamaning AC: x = 0 va BC: y = 1 xarakteristikalari va
x =y chizigning AB kesmasi bilan chegaralangan sohani belgilaymiz. (1)
tenglamaning koeffitsiyentlari quyidagi shartlarni ganoatlantirsin:

1) a(x,y) funksiya D U AC da x bo’yicha uzluksiz hosilaga ega

2) a(x,y), b(x,y), c(x,y) funksiyalar D da uzluksiz

3) D sohada
a(x,y)=0 (2)
(I)ysaxy +ab—c =0 (3)
c(x,y)=0 (4)

tengszliklar o’rinli.

1-misol: D soha x,y,t— o'zgaruvchilar  fazosining t=0, T =0
tekisliklar va s:x?+y2 = 1 silindr bilan chegaralangan sohasi bo’lsin.

D sohada

tenglamaning ushbu shartlarni ganoatlantiruvchi echimi topilsin.
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'Ll,ls = —32t% - 16t, u(x,y, 0) =1- (x2 + yz)z

Yechish: D soha x,y,t —o'zgaruvchilifazodat =0,t =T tekisliklar va
shartda ko’rsatilganidek s:x?+y% = 1 silindr bilan chegaralangan soha.

D sohada
Uyx + Uyy — U =0
tenglamaning regulyar echimini
uly = =32t% — 16t, u(x,y,0) =1— (x? +y?)?
shartga ko'ra topamiz.

Yechish: (1) formulada  u(x, 0) =7 (x,y) =1 — (x?> + y2) 2 deb olamiz, u
holda

u( X, y, t)=A%(x, y)+t At (X, y) = 7( X, y)+t(-64t-16)= 1-(x>+y?)? -64t>-16t

echimga olib kelamiz.
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