
Method of Undetermined Coefficients

To find a particular solution to the differential equation

ay
′′

+ by′ + cy = Pm(t)ert,

where Pm(t) is a polynomial of degree m, use the form

yp(t) = ts(amtm + · · · + a1t + a0)e
rt;

• if r is not a root of the auxiliary equation, take s = 0,

• if r is a simple root of the auxiliary equation, take s = 1,

• if r is a double root of the auxiliary equation, take s = 2.

To find a particular solution to the differential equation

ay
′′

+ by′ + cy = Pm(t)eαt cos(βt) + Qn(t)eαt sin(βt),

where Pm(t) is a polynomial of degree m and Qn(t) is a polynomial of
degree n, use the form

yp(t) = ts(akt
k + · · ·+a1t+a0)e

αt cos(βt)+ts(bkt
k + · · ·+b1t+b0)e

αt sin(βt),

where k is the larger of m and n.

• If α + βi is not a root of the auxiliary equation, take s = 0;

• if α + βi is a root of the auxiliary equation, take s = 1.
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