Variation of Parameters

A second method that can be used to solve non-homogeneous equations is
variation of parameters. This is a method that works in general for all second-
order linear equations, but does not always result in answers that can be found
explicitly.
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Assume that we have the equation

y' + o)y +q(t)y = g(t)

and we know that the general solution to the homogeneous equation is Cyy; (t)+
Coya(t). To solve the non-homogeneous problem, we set y = u1y; + usy» and
plug it in.

' : mm+“%+ u S e

A
b U Pyt

= W ’l ﬁz = UW h

- ’ ;O ke Hi

" u"y, + U, A N l\a’f«'ﬂ.

= u‘, 7)' "-U‘ y'

7/*(')

"] + ?lf)[u,y,'*“ﬁz’]
= 7/1')

7” r f/“y, kgl o

[y vus” Hleh H47
¥ 7\4)(%‘1, +Uzte }

14






The solution

From here, we can figure out what u d should be
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