Undetermined Coefficients for y” + cy' + dy = g(z) (c and d are constants)

g(x) yp(x)
(1) po(@) =anz" + ... + a1z + ao 25 Py (3) = 25 (Apa" + ... + Ay + Ag)
(2)  aeo 2® Aet
(3) acosBz+bsin Bz 2%(A cos Bz + B sin Bz)
(4)  polz)e 2° P, (2)e
(5)  pu(x) cos Br + gm(x) sin Bz, z*{Pn(z) cos Bz + Qn () sin Bz},

where g, (1) = bpz™ + ... + bz +by  where Qn(z) = BuaN + ...+ Biz + By and N = max(n, m)
(6) ae™® cosfx + be™” sin fx x®(Ae*” cos fx + Be* sin )

(7)  pn(x)e*® cos fx + qm(x) ** sin fx 2% { Py (z) cos fx + Qn(x) sin Sz},
where N = max(n,m)

The nonnegative integer s is chosen to be the least integer such that no term in y,(z) is a
solution of the corresponding homogeneous equation y” + cy’ + dy = 0.

Variation of Parameters I

If y; are y are two linearly independent solutions of y”+p(z)y’'+¢(x)y = 0, then a particular
solution of ¥ + p(z)y’ + q(z)y = g(x) is y = v1y1 + voy2, where

_ [ —9(@)y2(x) _ [ 9(@)n(x)
vi(z) = /V[/,[]()daz7 vo(z) = / ﬁdx,

Y1, y2)(x Wiy, y2|(z)

and Wiyy,y2](x) = y1(2)ya(z) — y1(2)ya(2).

2nd Solution from a 1st I

If y; is a nonzero solution of y” + p(x)y’ + q(x)y = 0, then yo = v - y1, where

v(z) = / LI e~ [ p@)de dz,

is also solution. Furthermore, y; and yy are linearly independent.



