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Równania ró»niczkowe zwyczajne z przylegªo±ciami

1. Znajd¹ M2017 i eM oraz rozwi¡» równanie ró»nicowe ~x(n+1) = M~x(n)
oraz ró»niczkowe d

dt
~x(t) = M~x(t) gdzie za M przyjmij macierze

(a)

[
0 1
−1 0

]

(b)

3 1 0
0 3 0
1 1 1


2. Znajd¹ rozwi¡zania ogólne równa«

(a) y(7) − 3y(6) + 5y(5) − 7y(4) + 7y(3) − 5y(2) + 3y′ − y = 0

(b) y′′′ + y′′ + y′ + y = xe−x + cosx

(c) y′′ − 2y′ + y = cos(ax), a = const

(d) d
dx

y1y2
y3

 =

 1 0 0
1 −1 −1
−2 4 3

y1y2
y3


(e) d2

dx2

y1y2
y3

 =

−2 1 0
1 −2 1
0 1 −2

y1y2
y3


(f) m d2

dt2

xy
z

 = q

 0 B 0
−B 0 0
0 0 0

 d
dt

xy
z


3. Rozwi¡» zagadnienia pocz¡tkowe

(a) d
dx

y1y2
y3

 =

 3 −1 0
0 3 −1
−2 5 −1

y1y2
y3

+

ex0
0

 ,

y1(0)y2(0)
y3(0)

 =

11
3


(b) d

dx

[
y1
y2

]
=

[
0 1
1 0

] [
y1
y2

]
+

[
sinx
2 cosx

]
,

[
y1(0)
y2(0)

]
=

[
2
0

]
(c) y′ = 4y

x
+ x
√
y, y(1) = 1

(d) y′ = y
x
ln | y

x
|, y(−1) = e

1



(e) y′′ = 2y3, y(0) = 1 = y′(0)

(f) y′′ + (y′)2 = 2e−y, y(0) = ln 2, y′(0) = 1

(g) xy′′ + y′ = 4x, y(−1) = 0 = y′(−1)
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