9-amaliy mashg’uloti

O‘zgarmas koeffitsientli yuqori tartibli chiziqli differensial tenglamalarni
yechish. Eyler tenglamasi. O‘zgaruvchi koeffitsientli chiziqli differensial
tenglamalarni integrallash usullari

1. O‘zgarmas koeffitsientli chiziqli tenglamalar

n-tartibli tenglama:
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Yechish usuli:

. Qaralayotgan tenglama xarakteristik tenglama yordamida yechiladi:
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Ik yechimlar xarakteristik tenglama ildizlariga garab quyidagicha topiladi:

. Oddiy ildizlar uchun:¥i = €
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. Kop martalik ildizlar uchun: ¥
ildi y; — e™*(cos Jx, sin fz

« Kompleks ildizlar uchun: g (cos B, )

O‘zgartirish:
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Natijada: o‘zgarmas koeffitsientli tenglamaga keladi. Shundan keyin yechim
avvalgi usul bilan topiladi.

3. O‘zgaruvchi koeffitsientli chizigli tenglamalarni integrallash
Umumiy ko‘rinish:
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gy 4 paoa(x)y b+ polz)y = f(x)
Yechish usullari:

« To‘lig yechim, umumiy yechim va xususiy yechim
« Xususiy yechim topish usullari:



o Variatsiya konstantalar usuli
o Operator usuli (pastki tartibli tenglamalar uchun)
o Ko‘rsatkich usuli (agar yechimning ko‘rinishi taxmin qilinsa)

Amaliy misollar

Misol 1:
y" — 3y +2y =0

Yechish:
Xarakteristik tenglama:

PP 3+ 2=0=r =1, ro=2
Yechim,
y(z) = Cre” + Coe®®

Misol 2: Eyler tenglamasi

G
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O‘zgartirish:

x = e, y(z) = u(t)
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Natijada:

w A du—0=(r—2=0=1r— 2(ikkimarta)
Yechim:
u(t) = (C1 + Cat)e® = y(z) = (C1 + Caln L.!].r‘}

Misol 3: O‘zgaruvchi koeffitsientli tenglama
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Bo‘lsin y'=z, demak:
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Ajratilgan o‘zgaruvchilar usuli:
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Mustaqgil bajarish uchun topshiriglar
1. Tenglamani yeching:
y" —6y" + 11y — 6y =0
2. Eyler tenglamasini yeching:
;;:j;g,r” f '.::gf Yy = 0
3. Quyidagi tenglamani integrallang:

;::fyu F3zy' +y=0
Nazorat savollari

1. O‘zgarmas koeffitsientli tenglamalarni yechish uchun ganday usuldan
foydalaniladi?

2. Eyler tenglamasining umumiy ko‘rinishi qanday?

3. O‘zgaruvchi koeffitsientli tenglamani integrallashda ganday usullar mavjud?



