SCHOLAR ISSN: 2181-4147 VOLUME 2 | ISSUE 7| 2024

DOI: https://doi.org/10.5281/zenodo.14556612

PARABOLIK TIPDAGI TENGLAMA UCHUN KOSHI MASALASI

Norqgo‘ziyev Jahongir Sheraliyevich
Termiz davlat muhandislik va agrotexnologiyalar universiteti
Aniq va tabiiy fanlar kafedrasi assistenti
omadlijentelmenjoxa@gmail.com

Norqo‘ziyev Jahongir Sherali o‘g‘li
Assistant, Termiz davlat muhandislik va agrotexnologiyalar universiteti

Annotatsiya: Ushbu magolada parabolik tipdagi tenglama uchun Koshi
masalasi va uning xususiy yechimlari toppish gisqacha bayon etilgan.

Kalit so‘zlar: Koshi masalasi, xususiy yechimlar, issiglik tenglamasi.

Bizga cheksiz to‘g ri chiziqda bir jinsli issiqlik tarqalish tenglamasi
Up = Uy, —0 <X < 00,t>0 (1)

berilgan bo‘lsin. (1) - tenglama uchun

2

u(x,t)|;ep=x-e* (2)
—oo < X < oo Koshi shartini ganoatlantiruvchi yechimi topilsin.

Dastlab, yordamchi

U = Uy, (1),

u(x,t)le—o = @(x), —<x<o (3)

cheksiz  to‘g‘ri chizigda  koshi  masalasini  yechamiz. Yechimni
u(x,t) = X(x)T(t)

ko‘rinishida izlaymiz. Bundan quyidagilarni aniglaymiz:

Uy = X"COT(@), u = XQOT'(), X(OT'(8) = X"()T(2)
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') X" {X”(x) = —X(x) A2
T(t) X&x) T'(t)+ A2T(t) =0

X"()+X(x)A* =0

bu tenglamaning yechimi quyidagidan iborat:
X, = e" X, = i,

Endi ikkinchi tenglamani yechaylik:

dT
= —A2dt = InT=-2t+C = T{t)=e *tx(

u(x,t) = Z w,(x, 1) = Z T ()X, (1) = f A() e Pt . gtidxgy
n=—o00 A=—co —o0

Bunda A ixtiyoriy xaqigiy son, shuning uchun so‘nggi integralda + ishoraligini
olamiz.

+oo
u(x,t)= f A(&)e—12t+iﬂxdi

Yordamchi masala (3) shartiga ko‘ra t = o da

+co

o(x) = f AQ) exda

— 0

Furye almashtirishini qo‘llasak,

1 |
A= | p@ea

+oo +oo
1 . .
uGt) = [ | | e@e g |eFerian =

+co +co
:zi J’ e—ﬂzt+iﬂ(x—§) da (P(f)df
T
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Ichki integralni hisoblaymiz:

+oo .
_ GVt i2(x—9?  (x={)?
= J’ o A%t + 2iA NG (2v0)2 (2y0)? dil =

1 ri YN ‘{xf)z X — —%2
:,/Efe( 2() d(,;[ t_ﬁ)e(z\r):
S )
+o0 ~ :L’_—-f 2 +co - x__%, 2
u(x,t)=§_f %e G perae - z%ﬁf ) g
Ichki integralni
| eax=va (+)

— o0

tenglikdan foydalandik. Ushbu tenglikni isbotlash uchun  x = Ay

ifodalaymiz. dx = Ady ekanligini hisobga
+co +co +co
I = f e ™ dx =2 f e dx =2 f e‘ﬂzyzidy
—C0 0 0

tenglikni ikki tomonini e ¥ ko‘paytirib, (0,+c0) integrallaymiz.

+oo
!
_= —2%y%3d
;=] ey
0
+oo +oo +coo d;,lz
!
2] =] [ et Sy
0 0 0

(4)

hisoblashda

ko‘rinishida

olsak,
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1T 1( dy [

——== AT G-2(y2 + 1
zf f 7+ 1)
0 0

darctgy (e —AA )| ?)

—_
[N
e
g%
I
Dh"—"WB

Demak,

+0o0

f e dx =1

— 0

(1) tenglama yechimini (4) dan foydalanib, Koshi masalasini yechamiz:

‘(ﬁ—lé) Fe S dE

u(x,t) =

1
e
2y/mt .
bo‘laklab integrallash natijasida, ushbu yagona yechim kelib chigadi:

x2

x _
ulx,t) = ———e 4+l

NRTEE
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