
Math2214- Abstract- Higher ODE - Konaté

2. Non Homogeneous equations:

2.1 Homogeneous equations has constant coefficients:

Standard form: any
(n) + an−1y

(n−1) + · · · + a1y
′ + a0y = 0. = g(t) y(t) is

such that:

y(t) = yh(t) + yp(t) where yh(t) = the general solution of the homogeneous

equation and yp(t) = particular solution of non homogeneous equation. To

find yp(t), apply the Method of Undetermined coefficients.

Method of Undetermined coefficients

2.1.1 g(t) = Pn(t). Assume Pn(t) = c0 + c1t + c2t
2 + . . . + cnt

n

If r = 0 is a s-fold root of the characteristic equation ( s = 0, 1, ..., n ) then

yp(t) = ts(A0 + A1t + A2t
2 + . . . + Ant

n).

2.1.2 g(t) = Pn(t)eα. Assume Pn(t) = c0 + c1t + c2t
2 + . . . + cnt

n

If r = α is a s-fold root of the characteristic equation ( s = 0, 1, ..., n ) then

yp(t) = ts(A0 + A1t + A2t
2 + . . . + Ant

n)eα.

2.1.3 g(t) = Pn(t)eαt cos (β) or g(t) = Pn(t)eαt sin (β) . Assume Pn(t) =

c0 + c1t + c2t
2 + . . . + cnt

n

If r = α + iβ is a s-fold root of the characteristic equation (2s ≤ n ) then

yp(t) = ts(A0 + A1t + A2t
2 + . . . + Ant

n)eαt cos (β) + ts(B0 + B1t + B2t
2 +

. . . + Bnt
n)eαt sin (β).

2.2 Method of Variation of Parameters: This method is universal but

is applied mainly to non homogeneous equations with variable coefficients to

which the method of undermined coefficients does not work.
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