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Chiziqgli o‘zgarmas koeffisentli differensial tenglamalar sistemasi.

= y1(z), y2 = 12(), ..., Yn = Yn(z) funksiyalar
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jil Fi(@ Y192, Yn)
Y2 :
{ dr a1, 92, -3 Yn) (1)
dyn
\ % - fn(msyhy?*”"y"’)

tenglamalar sistemasining yechimi bo‘lsin. Bunday differensial tenglamalar

sistemasini normal tenglamalar sistemasi deyiladi.
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Sistemaning birinchi tenglamasini z bo‘yicha differensiallab

d? d dy. dy,
3{1_3f1+3f1. y1_|_3f1. y2+---+af1- Yy
de?2 Ox Oyy dx Oy dx Oy, dzx

dy1 dy» dyn

T de larni (1) tengliklarni o‘ng tomon-

tenglikni hosil gilamiz.

lari bilan almashtirib,

d*1y,
Tz = Fy(z, 91,92, * 1 Yn)

tenglamani hosil qilamiz. Hosil bo‘lgan tenglikni differensiallab, yuqoridagi

ishni takrorlab,
d3y;
dx3

= F3(z,y1,¥2," " * , Yn)



tenglamani hosil gilamiz. Shu protsessni davom ettirib

d"y,

e Folz,y1,%2,"* * 1 Yn)

tenglamani hosil qilamiz.

Shunday qilib,
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sistemani hosil gilamiz. Bu sistemaning birinchi (n — 1) tenglamasidan

dy, d? dn1
Y2, Y3, "+ ,Yn larni z, y; va d:il, d:z::y; D e, dxn_yll lar orqali ifodalab
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Bu tengliklarni (2) sistemaning oxirgi tenglamasiga qo‘yib n—tartibli
d"y -1
E=(I)($1ylsy,11"' 1ygn ))

tenglamani hosil gilamiz. Bu differensial tenglamani yechib

h = ’l;bl(fca Cl'r C21 Ty 1Cn)

dy d2y1
dz’ dx?’

hosilalarni topamiz. Bu hosilalarni (3) tengliklarga qo‘yib

yechimni topamiz. Bu yechimni (n — 1) marta differensiallab
d* 'y,
R e




(4)

yechimlarni hosil gilamiz.
dy
dz =Y
Misol. d:,g differensial tenglamalar sistemasini
— = -y —3z

. dx
yeching.

< 1) Birinchi tenglamani z bo‘yicha differensiallab

dy dz dy

dz?2  dz dx



tenglikka ega bo‘lamiz. Bu tenglikka dz - dy

ifodalarni qo‘yib

dz’ dz
yoki 2
d_:cg = —4z(%)
tenglikka ega bo‘lamiz.

2) Berilgan sistemaning birinchi tenglamasidan z = j—% + y(**) ni topib
(%) tenglamaga qo‘yib,
yH — _4y! . 4y



yoki
y' +4y +4y =0

ikkinchi tartibli tenglamani hosil gilamiz.

Bu tenglamani yechamiz: uning xarakteristik tenglamasi
K +4k+4=0

bo‘lib k; = —2, ks = —2. Shuning uchun 3" + 4y’ + 4y = 0 tenglamaning
umumiy yechimi

y = Cre % + Coze %*,



y dan z bo'yicha hosila olamiz:

dy

dz
Buni (x) tenglikka qo‘yib z = —2C1e™%* + Co(1 — 2z)e™** + Ci1e™** +
Coze™ = —Cre™® + Co(1 — 2z + 2)e ™ = —C1e7 ¥ + Co(1 — z)e™®

yechimni topamiz.>

= —2C1e™% + Che™?* — 2Cze % = =201 + Co(1 — 2x)e™ %,

Endi o‘zgarmas koeffitsiyentli chiziqli differensial tenglamalar sistemasi

( d:l?l
E=a11$1+012$2+"'+01n$n
dx?—a 1 + ax»rs + + QonT
< di — U214L1] 2242 2ndn (5)
dx,
—— = Ap1T1 T Ap2T2 + * ** + AppTy

. dt 10

berilgan bo‘lsin.



Aniqlik uchun uchta no‘malum funksiyali sistemani qaraymiz:

( d$1

dt
dza
dt
dzs
. dt

Xususiy yechimni

a11T1 + a12T2 + a13x3
a21T1 + A22T2 + a23T3

a31r1 + az2x2 + az3rs

kt kt kt

Iy =mme , To = Qg€ , I3z = (X3€

ko‘rinishda izlaymiz. (7) tengliklarni (6) sistemaga qo‘yib,

koe®t

kaseht

kasert

allalekt + algagekt + algage"‘t

azrare™ + azaset + asazet

az1c1€™ + azgraze* + agzazet

(6)

(7)
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tengliklarga ega bo‘lamiz. Har bir tenglikni e* ga bo‘lib, hamma hadlarni

o‘ng tomonga o‘tkazib

N

)
(a11 — k)ay + apaz + azaz =0
ao1001 -+ ((122 — k)ag -+ Qo33 = 0 (8)

| as1a1 + azaz + (azs — k)az =0

bir jinsli oddiy tenglamalar sistemasini hosil gilamiz. Ma’lumki (8) sistema

noldan farqli yechimlarga ega bo‘lishi uchun bu sistemaning determinanti

nolga teng bo‘lishi zarur va yetarli, ya’'ni

ayl — k
a2

asi

a2

(Izg—k‘

as2

a3
a23

a33—k

=0 (9)
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(9) tenglama (6) sistemaning xarakteristik tenglamasi deyiladi.
1. Xarakteristik tenglama haqiqiy ki, k2, k3 ildizlarga ega bo‘lsa, ularga
(7) yechim mos kelib, uning koeffitsiyentllari a;, a2, as (8) sistemadan

aniglanadi. Demak (6) sistemaning umumiy yechimi

¢

T, = Cla(ll)eklt + Cy a(z)ekgt + Cs a(3)ek3t
{ T2= Cmé”eklt + C» a( ) ekt 4 Cs a(3)ek3t
| 23 = Cra§ eht + Craf et + Ciaf ekt
ko‘rinishda bo‘ladi.
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Mucos. Y1y CHCTEMaHHHT YMyMHH €UHMHBEH TOIHHI:

dx )
2 e 2x—3
dt *—ol

y x
dy (*)
ac SN
dt |

Euunumu Bepunran anddepennnan TeHraMasap cucTeMacura Moc (9)  Xapak-
TEPUCTHK TEHIVIaMa KyliujalH KYpuUHHIUJ2Z OYnamm:

—1 0—p |=0

éxu k2 4+ 2k — 3= 0. YBUBT MAAHaNapu: By = —3, Ry ==
(¥) cHCTEMaHHUBT XyCycHH euuMJIapuHU

kit Bit. _ kol _ k.t
Xy =0 e, y; = By e Xo == Clpl" ", Ufa == Py €2

KYpUHEIIZA H3JaiiMH 3.
B, =-—3 pa o Ba [ BU aHHKJall yuYH TEHIJlaMajiap CHCTeMacu KYyHpiaruua

€3unany:;

[ 2 ( 3)]{-11_3B1=0:] a1—351=0. }
— o+ [0—(—3)]B1=0 f o; +3pB;=0.
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By cucrema 4exkcH3 KyI eunMra sra, YYRKH HKKHHYH TeRIJaMa OHDHHUM TEHIJaMaBHHT
HaTmxacuiup. Macanas, B;=1 1e6, o;=3 Bu TOmaMMS. Hlynnan KUIHO, XapakTePHCTHK

TEHTJIAMAHKET by = — 3 WIEn3ura x; =3¢ % pa g, = 3 xycycnt euHMaIap MOC KeJlajiu.
k=1 1a o Ba  Hu aHpKJall YYyH TeHr.nama.nap cuCTeMacH Kymufiarmya Oyia-

o 3 3f, =0,
O Qg — 2 =
— Oy — =0, }

By cucremannnr eunmiapu cudaTuia Op =1 Py =—1 By lomm mymkum. ¥ xonpa:

XapaKTepHCTHK TeHINaMaHuer k== | nnjusura x, = ¢’ Ba Uy = —e? Xycycuil eduMaap

MOC KeJIaLH.
Depunran  CHCTEMaHHEP YMYMaH eUuMH (hopMynara kypa Kyiuparuya 6ynay u

2()=3Ce L Cel; y(t) =017 =, e
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