
Solving a y ′′(x) + b y ′(x) + c y(x) = 0

y(x) = erx is a solution if:

0 = a y ′′ + b y ′ + c y = (ar2 + br + c)erx ⇐⇒ ar2 + br + c = 0 (CE)

Solutions of the characteristic equation (CE) :

d := b2 − 4ac > 0 : r = α± β, α = − b
2a , β =

√
d

2a

d < 0 : r = α± iβ, α = − b
2a , β =

√
−d
2a

Solution bases for d 6= 0:

d > 0 : e(α+β)x , e(α−β)x

d < 0 : eαxe iβx , eαxe−iβx
e±iβ=cos βx±i sin βx⇐⇒ eαx cosβx , eαx sinβx

General solution:

d > 0 : y(x) = C1e
(α+β)x + C2e

(α−β)x , C1,C2 ∈ R

d < 0 : y(x) = C1e
αx cosβx + C2e

αx sinβx
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