KMA/ODR — 5. sada p¥ikladt k 1. zdpoctové pisemné praci 1

P¥iklad 1. UvaZujme soustavu diferencidlnich rovnic 1. ¥adu

y1(t) = a11y1(t) + ar2y2(t) + ai3ys(t),
(1) Y5(t) = ao1y1(t) + agaya(t) + aszys(t),
y3(0) = az1y1(t) + azsya(t) + assys(t),

kde a1, ...,ass € R. Ulohu (1) zapiseme ve tvaru
(2) y'(t) = Ay(t),

kde y(t) = [y1 (), y2(t), ys()]", ¥'(t)
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UvaZujme nasledujici matice A:

2 0 0 2 0 0
)A=|0 2 0|, 3) A={0 2 1|,
0 0 2 | 00 2|
(2 1 0] (2 1 0]
2)A=|0 2 0|, HA=|0 21
00 2| 0 0 2|

Najd&te vZechny vlastni vektory matice A a (pokud existuje) Fet&zec zobecn&nych vlastnich vektori matice A. Urgete
obecné Feseni soustavy (2).

Priklad 2. Vyfeste soustavu diferencidlnich rovnic 1. ¥adu s konstantnimi koeficienty:

Y1 (t) = —y1(t) + ya(t) + ys(t), i
1) § vs(t) = yi(t) — y2(t) +ys(t), 2) ¢ ys(t) = 2ya(t) + 4ys(t),
y3(t) = y1(t) + yalt) + y3(t), ys(t) = y1(t) — ys(t).



KMA/ODR — 5. sada p¥ikladt k 1. zdpoctové pisemné praci

Vysledky:

Priklad 1.

1) y1(t) = C5e®, yo(t) = Cae®, ys(t) = Cre*, C1,05,C5 € R,

2) y1(t) = €*(Ca + Cst), y2(t) = Cse™, ys(t) = Cre**, C1,C2,C5 €R,
3) y1(t) = Coe®, ya(t) = e (C1 + Cst), ys(t) = C3e®*, C1,0,C3 € R,

1
4) yi(t) = (Cl + Cot + 203t2> , y2(t) = €*(Ca + Cst), y3(t) = Cse*, C1,Cs,C5 €R.

P¥iklad 2.
1) Y1 (t) =-C; e 2t +Cs et —C e_t, ya2(t) = C4 e 2t +Cs et —C e_t, ys(t) = 2C, e?t +C3 e_t, C1,05,C3 € R,

2) y1(t) = 4O1€3t +Cy + C3(t + 1), yg(t) = 4C1€3t — 205 + Cg(—Qt — 1), yg(t) = C163t + Cy + Cst, C1,Cs,C5 € R.



