
March 11 Math 2306 sec. 54 Spring 2019

Section 10: Variation of Parameters

For the second order equation in standard form

d2y
dx2 + P(x)

dy
dx

+ Q(x)y = g(x),

suppose {y1(x), y2(x)} is a fundamental solution set for the
associated homogeneous equation.

Variation of parameters provides a particular solution in the form

yp(x) = u1(x)y1(x) + u2(x)y2(x).
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d2y
dx2 + P(x)dy

dx + Q(x)y = g(x)

yp(x) = u1(x)y1(x) + u2(x)y2(x)

where

u1 =

∫
−g(x)y2(x)

W
dx and u2 =

∫
g(x)y1(x)

W
dx

and W = W (y1, y2)(x) is the Wronskian of the solutions of the
associated homogeneous equation.
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Example:
Solve the ODE y ′′ + y = tan x .

March 5, 2019 3 / 55



March 5, 2019 4 / 55



March 5, 2019 5 / 55



March 5, 2019 6 / 55



Example:
Solve the ODE

x2y ′′ + xy ′ − 4y = ln x ,

given that yc = c1x2 + c2x−2 is the complementary solution.
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Solve the IVP

x2y ′′ + xy ′ − 4y = ln x , y(1) = −1, y ′(1) = 0
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