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Annotatsiya: Hozirgi kunda matematikaning differensial tenglamalar bo’limi
juda rivojlanmogda. Ta’lim sohasida esa alohida e’tibor qaratilmoqda shu bilan
birgalikda differensial tenglamalar orqali ko’pgina masalalar 0’z yechimini topmoqda.
Differensial tenglamalarga oid masalalarni yechishda turli sohalarda keng
qo’llanilmoqda. Masalan: ta’lim, tibbiyot , qurulish va boshqalar. Differensial
tenglamaning Bernulli hamda chizigli ko’rinishlari bilan differensial tenglamalar
faniga kirib boramiz va ularni yechishni o’rganamiz.

Kalit so'zlar: Differensial tenglamalar, chizigli differensial tenglamalar, u-
kiritish usuli, Bernulli, oddiy differensial tenglamalar, bir jinsli differensial
tenglamalar, kvadraturalar.

Annotation: Currently, the field of differential equations in mathematics is
rapidly developing. Special attention is being given to this area in education, and
simultaneously, many problems are being solved through differential equations.
Problems related to differential equations are widely applied in various fields such as
education, medicine, construction, and others. We will explore the Bernoulli and linear
forms of differential equations and learn how to solve them.

Keywords: Differential equations, linear differential equations, u -integrating
factor method, Bernoulli, ordinary differential equations, homogeneous differential
equations, quadratures.

AHHoTaumsi: B HacTosmee Bpems pa3aen MaTeMaTuku — auddepeHiiaibHbIe
ypaBHEHUSI — aKTHUBHO pa3BuBaercs. B cepe oOpazoBanus raTomy ynaensercs ocodoe
BHUMAHHUC, W OIJHOBPCMCHHO C 3THM MHOI'MC 3aJadd pPCIIarOTCA C IIOMOIIBIO
muddepeHnanbHbIX ypaBHEHUW. 3ajaud, CBsi3aHHbIE ¢ AUQdepeHIuanbHbIMUA
YPaBHCHUAMH, MIHUPOKO MPHUMCHAIOTCA B pPa3IMYHBIX O6J'IaCT$[X, TaKuX KakK
oOpa3oBaHHe, MEIUIMHA, CTPOUTEIBCTBO M JIpyrue. Mbl paccCMOTpUM YypaBHEHUS
bepuymnu u nuneiHble quddepeHnransHble YpaBHEHNUS U HAYIUMCS MX PEIIaTh.

KawoueBbie  caoBa:  [lubdepeHuuansubie  ypaBHEHHS,  JIMHCWHbBIE
mubdepeHnanbHble  YpaBHEHUS, [ — METOJ HMHTETPUPYIOIMIETO MHOXHUTEIS,
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bepuynnu, oOblkHOBEeHHBIE Au(QepeHlranbHble  YpPaBHEHHS,  OJHOPOIHBIC
nuddepeHaIbHbIe ypaBHEHUS, KBaIPATyphI.

Kirish
Bernulli tenglamasi
1-Ta’rif. Ushbu

dy

I = POy +q()y® (D)
tenglama Bernulli tenglamasi deyiladi. Bu tenglamada berilgan p(x) va q(x) lar biror
I intervalda aniglanga funksiyalar. @ — biror haqigiy son (« € R). Ravshanki, agar
a = 0 bo’lsa,

dy
I~ POy +aq(x)
chizigli differensial tenglamaga ega bo’lamiz, agar @« = 1 bo’lsa, o'zgaruvchilari
ajraladigan differensial tenglama hosil bo"ladi.
Z—z = (p(x) +q(x))y
Demak Bernulli tenglamasi « = 0, = 1bo'lganida bizga ma’lum differensial
tenglamalarga aylanadi Endi a # 0, « # 1 deb faraz gilamiz.
Asosiy gism
1-Teorema. Agar p(x),q(x) funksiyalar I intervalda aniglangan va uzluksiz
bo’lib, a>1 bolsa, G={(x,y):x €l,—00 <y < +o0} sohaning V(x,, Vo)
nugtasidan (1) tenglamaning I intervalda aniqlangan bitta integral chizig'i o’tadi.
U holda (1) tenglamani yechish uchun tenglikning har ikki tomonini y # 0, y%
ifodaga bo’lamiz. Ya’ni

y _p()
= q(x) (2)
(2) tenglamani hosil gilamiz , bu yerda y’ = Z—z !

(2) tenglamadan

ya-1 = z(x)
almashtirish bajaramiz:
, y
zZ = (1 — CZ) )7
1 !/
—— 2 =p(0)z+q(x) (3)

Bu (3) tenglama. z ga nisbatan chizigli differensial tenglama. Uning umumiy
yechimi
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zZ = (C + j e~ JA-@pdx(q _ a)q(x)dx) el (1—)p(x)dx

ko’rinishda yoziladi.
Misol. Quydagi Bernulli tenglamasini yeching.
xy' + 2y + x°y3e* = 0. Bunda C = 1.
Yechish:
xy' + 2y + x°y3e* = 0.

2
y' + 7)/ + x*y3e* = 0.

y' 2 4
F+W=—x e~.

1
|—2=z z =——=.

2t
e —

el 2x*(e*+C
— = 2x*(e* + C).
2x*y2(e*+C) = 1.
1
2x*(e*+1)
Demak berilgan differensial tenglamaning umumiy yechimini topdik.
Endi berilgan misolni Maple dasturida ishlaymiz.:
> Bernoulli_ode :=diff(y(x),x)+(2*y(X))/x+xM*y(x)*3*exp(X);
Bernoulli_ode := (c;jx y(x)] +72 y)Ex)

C = 1 bunda y? =

+x*y(x)3 e
> with(DEtools,odeadvisor);

[odeadvisor]

> odeadvisor(Bernoulli_ode);
[_Bernoulli]

> with(PDEtools,dchange);
[dchange]

> 1TR := {y(x)=u(t)(1/(1-3)) x=t};
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1
ITR = {y(x) ZW’ x=t}
> new_ode := dchange(ITR,Bernoulli_ode,[u(t),t]):
new_ode2 := solve(new_ode {diff(u(t),t)}):
op(factor(combine(expand(new_ode2),power)));

Stu(t) _2(2 u(tz +t°eh)

> ans ;= dsolve(Bernoulli_ode);

1 1
ans = y(x) = L Y(X) =—
J2e*+ Clx? 2 &% Clax?

Natijada C = 1 deb olsak, funksiya grafigi quyigicha bo’ladi:

> with(plots):

> Y1:=plot(((-1)*sqrt(1/(x"2*(1+2*exp(x))))), X=-5..5, y=-4..4,
style=line,color=red):

Y2:=plot((sqrt(1/(x"2*(1+2*exp(X))))), Xx=-5..5, y=-4..4, style=line,color=blue):

display({Y1, Y2}, axes=boxed, scaling=constrained, title="Funksiya grafigi’);
Funksiya graligh

A
.

Xulosa: Bernulli tenglamasini ishlash uchun ma’lum bir algoritm yo'q. Rikk
tenglamasiga yechim giladiganda ketma- ket ishlash natijasida Bernulli , chizigli,
oddiy differensial tenglamalarga duch kelamiz. Maple 9.5 dasturidan foydalanib,

trained, title="Funksiya grafigi’);
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berilgan differensial tenglamaga yechim qildik va yechimlarni grafiklari bilan ham
tanishdik.
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