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Biz ushbu tezisda bir jinsli tenglamaga keltiriladigan differensial tenglamalar
haqgida to xtalib o'tamiz. Agar tenglamaning ko rinishi quyidagicha bo’lsa,
Ushbu & =

dx dp X+b2y+ Co

b
LXPIT tenglama (1)

1. c; = ¢, = 0 bo’lganda bir jinsli diffrensial tenglama bo’ladi.
2. Agar c; va c, (yoki ulardan biri) noldan farqli bo‘lsa, u holda (1)
tenglama: a) a;b, —a,b; # 0 bo’lsa u holda X =x—«, Y =y — [ almashtirishdan

b, X
foydalanib &Y _ 22X+b ¥ i o _ar 1§=(p(z) X,Y larga nisbatan bir jinsli
dXx 32X+b2Y dXx a2+b2§ X
differensial tenglama hosil bo’ldi. Bu yerda avaf larni topish uchun

a;a+bif+c, =0
{ ! 1Bt sistemani yechamiz

aza+b28+C2 =0
b) Agar a;x +b;y+ ¢, =0 vaa,x+ b,y + ¢, = 0 chiziqlar o'zaro parallel bo'lsa,

aq

yani a;b, —a,b; =0 bolsa, u holda —=%=k deb belgilab olib, berilgan

az 2
. d a,kx+bsky+c k(ayx+b,y)+c N . .
tenglamani -2 = 22572970 _ DX YT ko rinishda yozish mumkin. Bu yerda
dx ax+byy+c, azx+byy+c,
. . d kz+c C s .
a,x + b,y =z almashtirish bajarib d—izrcl tenglamaga ega bo’lamiz ikkinchi
2

dz d dz kz+c
tomondan z’' = = =a, + b, —~ bundan — = a, + b, ——
dx dx dx Z+cCy

o’zgaruvchilari ajraladigan

differensial tenglama hosil qilamiz
2x+3y-1

. .
Misoly" = — 4%+6y—5

tenglamani umumiy yechimini toping?
Shartga ko'ra a, =2,b;=3,¢,=-1,a, =4,b, =6,c, =5 bundan
a;b, —a,b; =2-6—-4-3=0 shu sababli 2x+ 3y =z bundan 2+ 3y =2z yoki

, 22 z' -2 z—1 3(z—-1)

= —— u holda berilgan tenglama — = — bundan z' = + 2 buni

3 3 2z-5 2z-5
soddalashtirsak z’' = 2~~~ ko'rinishida bo’ladi z' =% ekanligidan & 27
2z-5 dx dx 2z-5

o’zgaruvchilari ajraladigan differensial tenglamani hosil gilamiz ya'ni @dz = dx bu
2z-5

—dz = [dx+C (C=const) |,
2z — 9In|z — 7| = x + C ga ega bo’lamiz z ni o’rniga belgilab olingan ifoda 2x + 3y = z

tenglamani har ikkala tomonini integrallab [

ni qo’yib 4x + 6y — 9In|2x + 3y — 7| = x + C umumiy yechimga ega bo’lamiz.

31X+b1y+C1

Xuddi shunday umumiy holda % =f ( ) ko’rinishdagi funksiyalar uchun

azx+byy+c,
xulosa chiqarish mumkin.
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buyerda c? + c¢3 > 0 tenglama bir jinsli tenglamaga keladigan tenglamadir.
Koordinatalar boshini
a;x+byy+c; =0
a,x+byy+c, =0
agar, a;b, —a,b; # 0 chiziglarning kesishgan nuqtasi (x;,y;) ga ko chirsak, bu
tenglama bir jinsli tenglamaga keladi. Ya'ni,
X=x—X;, Y=y—¥
almashtirish bajaramiz. U holda
dy  ra;X+bY
dX (aZX + bZY)
yoki

Y
dy aq +b1X Y
- - ‘P(X)

dX a, + b2§
X,Y larga nisbatan bir jinsli tenglama hosil bo’ldi. Agar a;x+b;y+¢;, =0 va
a,x + b,y + ¢, = 0 chiziglar o'zaro parallel bo'lsa, ya'ni a;b, —a,b; =0 bo’lsa, u

holdat =21 = k deb belgilab olib, berilgan tenglamani

a; bz

dy _ f(azkx + byky + cl) _ f[k(azx + b,y) + Cl] — F(ayx + byy)
dx a,x +byy+c, a,x+byy+c,
ko'rinishda yozish mumkin. Buyerda a,x + b,y = z almashtirish bajarib,
dy dz
b, & +a, = &
yoki
g = b,F(z) + a,

o'zgaruvchilari ajraladigan tenglamaga kelamiz. Ushbu differensial tenglamaga
doir quyidagi misolni ko rib o tsak:
Misol:(2x — 4y + 6)dx + (x + y — 3)dy = 0 differensial tenglamani yeching.
Yechish: (x+y—3)dy = (4y — 2x — 6)dx differensial tenglamani, ushbu
ko'rinishga keltirib olamiz:
dy 4y—2x—6
dx x4+ y—3

4y —2x—6=0 .. _ _ : L
Bunda { Xx+y—3=0 ekanligidan, x = 1 vay = 2 kelib chiqadi.
x=X+1 y=Y+2
dy  4Y-2X _X . . .. s L
o v 25% belgilash kiritib, quyidagini hosil qilamiz:
“l_dz=1dx bundan
3z—z°-2 X
(z—2)°
In Z—1)? +In|x| = C
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(y—2x)°
Ty—x-12
(y — 2x)® = C(y — x — 1)? ekanligi kelib chiqadi.
Ushbu tenglamalarga o'xshash oddiy differensial tenglamalarga oid bir nechta
misollarni talabalar ixtiyoriga mustaqil o'rganib uni hayotga tadbiq etishlarini
o'zlariga havola etamiz.
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