Method of Undetermined Coefficients

Yy tay +by=r(x)

We have linear equation with constant coefficients and special
right hand side. In order to find a solution, look at r(x) and
find appropriate coefficients in the expression for y(x) below.

r(x)

y(x)

Ce™, if L is not a root of A2+al+b=0;

Jx on
ke xCe™ , if A is one of the roots of 12+al+b=0;
x2Ce”™, if L is a double root of A2+al+b=0.
ke coswx, | e (K coswx + M sinwx), if a+iw is not a root ofi?+al+b=0;
ke sinwx | xe™ (K coswx + M sinwx), if a+io is a root of A>+al+b=0.
" Kx'"+ K, x"'+...+ Kx+ K,, if b£0;
x(KxX'+ K, X" +...+ Kix+ Ky),  itb=0, az0;
XK X'+ K, X+ ..+ Kx+ Kg), it b=0, a=0.
(Kx"+...+ Kix+ KO)ej'x, if A is not a root of A?+al+b=0;
o X(KxX"+...+ Kix+ Ko)eix,
kx"e if A 1s one of the roots of A?+ai+b=0;

xX(Kx"+...+ Kix+ Kg)eix,
if A 1s a double root of A?+al+b=0.

If 7(x) 1s a linear combination of the above functions
take y(x) to be a sum of the corresponding expressions.



