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Generalization to linear n–th order equations with n > 2

Standard form:

y
(n) + Pn�1(x)y(n�1) + . . . + P1(x)y0 + P0(x)y = f (x)

If yc = c1y1 + c2y2 + . . . + cnyn is the complementary function for the equation above
then a particular solution is

yp = u1(x)y1(x) + u2(x)y2(x) + . . . + un(x)yn(x)

where u
0
k
, k = 1, 2, . . . , n are determined by the n equations
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The first n � 1 equations, like y1u
0
1 + y2u

0
2 = 0 in the second order case, are assump-

tions made to simplify the resulting equation after

yp = u1(x)y1(x) + u2(x)y2(x) + . . . + un(x)yn(x)

is substituted in the higher order ODE.

Application of Cramer’s rule gives

u
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W
, k = 1, 2, . . . , n,

where W is the Wronskian of y1, y2, . . . , yn and Wk is the determinant obtained by
replacing the kth column of the Wronskian by the column (0, 0, . . . , f (x)).



Example: n = 3

The particular solution is

yp = u1y1 + u2y2 + u3y3

where y1, y2, and y3 are linearly independent solutions of the associated homoge-
neous ODE, and u1, u2, u3 are determined from
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