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Non-Homogeneous DEs, Variation of Parameters

Suggested problems:

Section 3.5: 1-26, 29, 30
Section 3.6: 1-10,13-18, 28-32

Problems for submission:

Section 3.5: 10, 13, 18, 23(a)
Section 3.6: 4, 8, 17, 30
(Justify your answers for full marks!)

Bonus! A more technically correct statement of the variation of parameters
formula is

yp(x) = −y1(x)

∫ x

x0

y2(s)g(s)

W (y1, y2)(s)
ds+ y2(x)

∫ x

x0

y1(s)g(s)

W (y1, y2)(s)
ds,

which takes the initial point x0 into account.

Consider the nonhomogeneous second order DE

a
dy2

dx2
+ b

dy

dx
+ cy(x) = g(x).

Show that the particular solution yp(x) may be computed by

yp(x) =

∫ x

x0

K(x− s)g(s) ds

where

K(z) =


er2z − er1z

r2 − r1
, if b2 − 4ac > 0

zerz, if b2 − 4ac = 0

eαz sin(βz)

β
, if b2 − 4ac < 0,

where r1, r2, r, α, and β correspond to the various roots of r from the
theorem from class.


