
Variation of Parameters

Variation of Parameters (2nd order linear nonhomogeneous equation) :

If y1(t) and y2(t) form a FSS of the 2nd order linear homogeneous equation

L[y] = y′′ + p(t) y ′ + q(t) y = 0 ,

then a particular solution yp(t) of the 2nd order nonhomogeneous linear equation

L[y] = y′′ + p(t) y ′ + q(t) y = g(t) (∗)

has the form yp(t) = u1(t) y1(t) + u2(t) y2(t) , where
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B These formulas are valid ONLY if the leading coefficient of y′′ in (∗) is 1.

Variation of Parameters (nth order linear nonhomogeneous equation) :

If y1(t), y2(t), · · · , yn(t) form a FSS to the nth order linear homogeneous equation

L[y] = y(n) + a1(t)y
(n−1) + · · ·+ an−1(t)y

′ + an(t)y = 0 ,

then a particular solution yp(t) of the nth order linear nonhomogeneous equation

L[y] = y(n) + a1(t)y
(n−1) + · · ·+ an−1(t)y

′ + an(t)y = g(t) (∗∗)

has the form yp(t) = u1(t) y1(t) + u2(t) y2(t) + · · ·+ un(t)yn(t) , where
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B These formulas are valid ONLY if the leading coefficient of y(n) in (∗∗) is 1.


