
Simple root:

Complex roots:

Repeated root:

Repeated complex roots:

x = r (mult n)

x = r

x = α ± βi

x = α ± βi (mult n)

y = Cerx

y = C0e
rx

+ C1xerx
+ · · · + Cn−1x

n−1erx

y = C1e
αx sin(βx) + C2e

αx cos(βx)

y = eαx (C0,1 sin(βx) + C0,2 cos(βx))

+xeαx (C1,1 sin(βx) + C1,2 cos(βx))

+ · · · + xn−1eαx (Cn−1,1 sin(βx) + Cn−1,2 cos(βx))

To annihilate: Use:

y = x
n

A = D
n+1

A = D − r

A = (D − r)n+1

y = e
rx

y = x
n
e
rx

y = sin(βx)

y = xn sin(βx)

A = D2
+ β2

A = (D2 + β2)n+1

y = xneαx sin(βx) A =
(

(D − α)2 + β2
)

n+1


