Лекция 13. Линейные системы ОДУ, свойства решений. Структура решений линейных 
систем дифференциальных уравнений

Цель лекции. Познакомить студентов с системати дифференциальными уравнениями, изучить структуру его решения. Познакомить с вариации произвольных постоянных для линейных неоднородных систем уравнений.
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1°. MeToa Bapvauum NPOM3BONbHBLIX MOCTOSIHHLIX (MeToA,
JlarpaHnxa). Mpounnoctpupyem 3TOT METOA Ha MpPUMEPE CUCTEMbl Tpex
HeOoAHOPONHbIX ypaBHeHuit. [MycTh 3anaHa cucTema

z' 4 aiz+by+ ez = filt), (1.1
y' +az + by + ez = fz(t), (1.2)
2+ a3z + by + e3z = fi(t). (1.3) )

Bynem npeanonaratb, YTo oflliee pelleHue COOTBETCTBYIOLLEH OqHOpOa-
HOM CHUCTEMBI yXe HalilleHo:

z=Ciz; + Cyz, + C;m;,
y =Gy + Gy, + Gy, (V)]
z=Cz; + Cy2zy + C3z3.

Pewiexune HeoaHoponHo# cuctemst (1) viuem B Buze
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Pewiexune HeoaHoponHo# cuctemst (1) viuem B Buze
z = Ci(t)z) + Cy(t)z; + Cs(t)z3,
y= i)y + Cat)y2 + Cs(t)ys, 3)
z = C\(t)z) + Ca(t)z2 + C5(t)23,

rae Ci(t), Ca(t), C3(t) — noka HeusBecTHble PYHKLUH.

Moncrasum (3) B (1), Torna ypasHenue (1.1) npumer BUR
Ciz, + Cyzy + Cizy +
+Ci(a) + a1z + by + e1z1) + Co(h + 122 + bign + € 22) +
+Ci(@y+azs+ by +ezs) = filt). (4)

Bce cyMMbl, cTosiLME B CKOBKax, 06pataTcs B HOMb (B CHIY TOrO, 4TO (2) ecTb
peLLEHUE COOTBETCTBYIOLIEH OQHOPOLHON CUCTEMBI), TaK YTO GyAeM UMETh

Ciz) + Cyzy + Cizy = fi(). (%)
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rae Ci(t), Ca(t), C3(t) — noka HeusBecTHble PYHKLUH.
Moncrasum (3) B (1), Torna ypasHenue (1.1) npumer BUR

Ciz, + Cyzy + Cizy +
+Ci(a) + a1z + by + e1z1) + Co(h + 122 + bign + € 22) +
+Ci(@y+azs+ by +ezs) = filt). (4)

Bce cyMMbl, cTosiLME B CKOBKax, 06pataTcs B HOMb (B CHIY TOrO, 4TO (2) ecTb
peLLEHUE COOTBETCTBYIOLIEH OQHOPOLHON CUCTEMBI), TaK YTO GyAeM UMETh ‘

Ciz) + Cyzy + Cizy = fi(). (%)

Ananornyno u3 (1.2) u (1.3) nocne noacraHosku B Hux (3) nonyunm

Ciyi + Gy + Cyys = fi(t),
Ciz1 + Cozy + Cizy = fi(2).

(6
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Cucrema ypaBHeHuit (5), (6), nuHeitHbix oTHocuTenbo Cj,Cj, Cy uMeeT
pellienue, TaK KaK ee onpeienuTeb

T, Ty T3
A=iy1 1 y3|#0
2y 2 23

B CHJlY TMHEHHON HE3aBUCHMOCTH YaCTHBIX PEILEHNi COOTBETCTBYIOLLEH OIHO-
poaHoii cuctembl. OTbickas Cj(t), Cy(t), C3(t), 3aTeM ¢ NOMOLBIO UHTErPUPO-
BaHus HailnieM C)(t), Cs(t), Cs(t), a Tem cambiM u peleHue (3) HeoaHOPOAHOM
cucremsl (1).

Mpumep 1. MeTopom Bapuaunmn NOCTORHHLIX PELLNTL CUCTEMY

dz
i -2z -4y +1+4¢,

@ Boin
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Pewenue. Chavana pewiuM COOTBETCTBYIOLLYIO ONHOPOAHYIO CUCTEMY
d;
d—: = -2z -4y,
®
dy +
- =z .
at 4
W3 Broporo ypaBHeHns cuctembi (8) umeem
1 dy de dy dYy J
=y——, TaAKYTO — = — — —>,
TEYT a - @

dz
MoncraBum 3TH BbipaxeHust 41 T i P NIepBoe ypaBHetie cucTeMsl (8):





