
MARS - test 2

1. P°íklad [10b]: Najd¥te v²echna °e²ení Cauchyovy úlohy{
y′′(t)− 20y′(t) + 64y(t) = 0

y(0) = 3, y′(0) = 60

�e²ení:

Charakteristický polynom: λ2 − 20λ+ 64 = (λ− 4)(λ− 16) = 0⇒ λ1 = 4
λ2 = 16

y(t) = c1e
4t + c2e

16t, c1, c2 ∈ R
Po£áte£ní pdmínka: 3 = y(0) = c1 + c2

60 = y′(0) =
(
4c1e

4t + 16c2e
16t
)
|t=0

= 4c1 + 16c2

⇒ c1 = −1, c2 = 4

y(t) = −e4t + 4e16t na R

Link na wolframalpha.

2. P°íklad [10b]: Najd¥te v²echna °e²ení diferenciální rovnice:

y′′(t) + y(t) = 2 sin(t).

�e²ení:

Homogenní rovnice: y′′H(t) + yH(t) = 0 t ∈ R
λ2 + 1 = 0 charakteristický polynom

yH(t) = c1 cos(t) + c2 sin(t) c1, c2 ∈ R

Partikulární °e²ení: y′′P (t) + yP (t) = 2 sin(t) kde yP (t) = c1(t) cos(t) + c2(t) sin(t)

y′P (t) = c′1(t) cos(t) + c′2(t) sin(t)− c1(t) sin(t) + c2(t) cos(t)

dle [MI21-ODR] str. 106 zvolíme c′1(t) cos(t) + c′2(t) sin(t) = 0, tedy c′1(t) = − tan(t)c′2(t)

y′P (t) = −c1(t) sin(t) + c2(t) cos(t)

y′′P (t) = −c′1(t) sin(t) + c′2(t) cos(t)− c1(t) cos(t)− c2(t) sin(t)
2 sin(t) = y′′P (t) + yP (t) = −c′1(t) sin(t) + c′2(t) cos(t)

=
sin(t)

cos(t)
c′2(t) sin(t) + c′2(t) cos(t) = c′2(t)

sin2(t) + cos2(t)

cos(t)
= c′2(t)

1

cos(t)

c′2(t) = 2 sin(t) cos(t) =
(
sin2(t)

)′
c′1(t) = −

sin(t)

cos(t)
2 sin(t) cos(t) = −2 sin2(t) = (sin(t) cos(t)− t)′

yP (t) = (sin(t) cos(t)− t) cos(t) + sin2(t) sin(t) = sin(t) (1− t)
�e²ení : y(t) = yP (t) + yH(t) = sin(t) (1− t) + c1 cos(t) + c2 sin(t) na R, c1, c2 ∈ R

= −t sin(t) + k1 cos(t) + k2 sin(t) na R, k1, k2 ∈ R

Link na wolframalpha.
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