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Tevarak atrofimizdagi har qanday harakat yoki sodir bo‘layotgan hodisa,
albatta, biror qonuniyat, ya’ni funksiya asosida sodir bo‘ladi. Bu funksiyalar esa
gandaydir tenglamalarning yechimlari hisoblanadi. Shu kabi oddiy ayrim oddiy
differensial tenglamalar yagin-yagingacha asosan analitik usulda ishlab kelingan.
Bu tenglamalarning umumiy va xususiy yechimlarni WolframAlpha dasturidan
foydalanib ham olish mumkin.

1-misol. Koshi masalasini yeching:
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O‘zgaruvchilari ajralgan differensial tenglama berilgan.
Uni hadma-had integrallaymiz:
2xdx dy
I > + — = 0.
X" -1 y
Bundan tenglamaning umumiy yechimini topamiz:
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|n‘x2—1‘—£=c yoki y = ———7—.
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Dastlab kompyuterdagi biror-bir internet brauzerining gidiruv sahifasiga wolframalpha buyrug‘i
kiritiladi va kompyuter ekranida quyidagi oyna hosil bo’ladi:
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Bu oynaning Mathematics bo’limidan y''(x)
Namunaviy differensial tenglama o’rniga berilgan
yordamida ajratilib kiritiladi:

Differential Equations bandi tanlanadi.
tenglama va boshlang’ich shart vergul
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Umumiy yechimlar oilasi

I THE WOLFRAM LANGUAGE

Umumiy yechim

2-misol. Koshi masalasini yeching:
L+ x7)dy+ 1+ y*)dx =0
Tenglamani (1+ x*)(1+ y?) # 0 ga bo‘lib, o‘zgaruvchilarni ajratamiz:
dx dy _ 0o

+
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Bu tenglamani integrallaymiz:
arctgx + arctgy =C .

Bundan
X+Yy

tg (arctgx + arctgy) = tgC, =C,,
1-xy

bu yerda C, =tgC yoki y = Limx
1+C,x
C,o‘zgarmasning qiymatini boshlang‘ich shartdan topamiz:
Demak, berilgan Koshi masalasining yechimi
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Riccati's equation »

ODE classification
first-order nonlinear ordinary differential equation

Differential equation solution

Y(x) = ~tan(c + tan "’ (x))

POWERED BY THE WOLFRAM LANGUAGE

Umumiy yechim Umumiy yechimlar oilasi

3-misol. y'+2y=3x+5 tenglamaning umumiy yechimini toping.
Tenglamani y'=3x-2y+5 ko‘rinishda yozib olamiz.
u=3x-2y+5u'=3-2y' o‘rniga qo‘yishlar bajarib, y'=3x-2y+5
tenglamani o‘zgaruvchilari ajraladigan tenglamaga keltiramiz:

. du
3—-u'=2u yoki —=3-2u
dx

du
Bundan ———— = —dx.
2u -3

- - - 1 - 72X
Bu tenglamani integrallaymiz: Eln 2u-3|=-x+InC yoki 2u-3=Ce

Teskari o‘rniga qo‘yish bajarib, berilgan tenglamaning umumiy
yechimini topamiz:
6x—4y+7=Ce ",
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Foydalanilgan adabiyotlar ro’yxati
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