
1 Differentialgleichungen

1.1 Seperation der Variablen

d

dt
x(t) = f (x (t)) g (t) , x (t0) = x0∫ x(t)

x0

dy

f (y)
=

∫ t

t0
g (s) ds

1.2 Lineare Differentialgleichungen 1. Ordnung

ẋ (t) = cx (t) + g (t)

x (t) = x (t0) ec(t−t0) +
∫ t

t0
ec(t−s)g (s) ds

1.3 Lineare hom. Differentialgleichungen 2. Ordnung

ẍ (t) = c1ẋ (t) + c0x (t) ⇒ ÿ + pẏ + qy = 0

λ2 + pλ + q = 0

λ1,2 = −p

2
± 1

2

√
p2 − 4q

p2 > 4q ⇒ yh (t) = C1e
λ1t + C2e

λ2t

p2 = 4q ⇒ yh (t) = C1e
λt + C2te

λt, λ = −p

2

p2 < 4q ⇒ yh (t) = e
−pt
2 (C1 cos (ωt) + C2 sin (ωt)) , ω =

1

2

√
4q − p2

1.4 Lineare inhom. Differentialgl. 2. Ordnung

ÿ = c1ẏ + c0y + g

y = yh + yi, ÿh = c1ẏh + c0yh

1 : y1ċ1 + y2ċ2 = 0, 2 : ẏ1ċ1 + ẏ2ċ2 = 0

1.5 Nichtlineare Differentialgleichungen

ẏ = p q (y)

dy

q (y)
= p dt ⇒

∫ dy

q (y)
=

∫
p dt + C

1


