
Undetermined Coefficients

Method to find a particular solution yp(t) to a linear nonhomogeneous equation with constant coefficients
L[y] = g(t), where g(t) has a very, very special form.

2nd Order Nonhomogeneous Equations: L[y] = ay′′ + by′ + cy = g(t)

Factor its Characteristic Polynomial P (r) = ar2 + br + c. The roots and their multiplicities are used below:

g(t) Form of yp(t)

Pm(t) =

(
b0 + b1t+ · · ·+ bmtm

)
ts
{
A0 +A1t+ · · ·+Amtm

}
s = multiplicity of r = 0 in P (r)

eαtPm(t) ts
{
eαt

[
A0 +A1t+ · · ·+Amtm

]}
s = multiplicity of r = α in P (r)

eαtPm(t)


cosβt
or

sinβt
ts
{
eαt

[
(A0 +A1t+ · · ·+Amtm) cosβt+ (B0 +B1t+ · · ·+Bmtm) sinβt

]}
s = multiplicity of r = α + βi in P (r)

Equivalently, s is the smallest integer (0, 1, or 2) such that no term in yp(t) is a solution to L[y] = 0.

nth Order Nonhomogeneous Equations: L[y] = a0y
(n) + a1y

(n−1) + · · ·+ an−1y
′ + any = g(t)

Factor its Characteristic Polynomial P (r) = a0r
n+a1r

n−1+ · · ·+an−1r+an. The roots and their multiplicities
are used below:

g(t) Form of yp(t)

Pm(t) =

(
b0 + b1t+ · · ·+ bmtm

)
ts
{
A0 +A1t+ · · ·+Amtm

}
s = multiplicity of r = 0 in P (r)

eαtPm(t) ts
{
eαt

[
A0 +A1t+ · · ·+Amtm

]}
s = multiplicity of r = α in P (r)

eαtPm(t)


cosβt
or

sinβt
ts
{
eαt

[
(A0 +A1t+ · · ·+Amtm) cosβt+ (B0 +B1t+ · · ·+Bmtm) sinβt

]}
s = multiplicity of r = α + βi in P (r)

Equivalently, s is the smallest integer (0, 1, 2 · · · , or n) such that no term in yp(t) is a solution to L[y] = 0.


