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d2y

dx2
+ b
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Suppose the homogeneous solution is

y = c1y1h + c2y2h where c1 and c2 are constants

Can we find functions

v1 = v1(x) and v2 = v2(x)

so that the nonhomogeneous solution is

y = v1y1h + v2y2h
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The Wronskian Determinant
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y′′ + 4y = sec 2x

y = v1 cos 2x+ v2 sin 2x



We will need the Wronskian determinant
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Example:
Find the general solution of:

(D − 1)2y =
1

x
ex



First solve the homogeneous equation:

(D − 1)2y = 0

Substitute y = erx

(r − 1)2 = 0

r = 1

Solutions are y1h = ex and y2h = xex



(D − 1)2y =
1

x
ex

Find functions v1 and v2 so that:

y = v1e
x + v2xe

x
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v1 =

∫
−1 dx = −x+ c1

v2 =

∫
1

x
dx = ln |x|+ c2



y = v1e
x + v2xe

x = (−x+ c1)e
x + (ln |x|+ c2)xe

x



y = v1e
x + v2xe

x = (−x+ c1)e
x + (ln |x|+ c2)xe

x

Simplify:

y = c1e
x + (c2 − 1)xex + xex ln |x|

If we let a = c1 and b = c2 − 1 we get:

y = aex + bxex + xex ln |x|



If y1h, y2h, y3h, . . . ynh are n linearly independent
solutions of:

dny
dxn + an−1

dn−1y
dxn−1 + · · ·+ a1

dy
dx + a0y = 0

then there are functions v1, v2, . . . , vn so that:

y = v1y1h + v2y2h + · · ·+ vnynh =

n∑
k=1

vkykh

solves the nonhomogeneous equation:
dny
dxn + an−1

dn−1y
dxn−1 + · · ·+ a1

dy
dx + a0y = f(x)
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