Judiciuos Guessing

1. Solving ODE’s of the form
ay” + by + cy = p(t)

where a,b, ¢ € R and p(t) is a polynomial of degree n.
(a) If ¢ # 0, initial guess is
V() = At + Ay g t" T -+ At + Ag
(b) If ¢ =0 and b # 0, initial guess is
Y(t) = (Ant" + Ay " oo+ At 4 Ag)
(c) If ¢ = b =0, initial guess is
Y(t) = (Apt" + Ay " o+ Agt 4 Ag) P

2. Solving ODE’s of the form
ay// + byl +ooy = p(t)eat

where a, b, c,« € R and p(t) is a polynomial of degree n.
(a) If a is not a root of the characteristic polynomial, initial guess is
() = (Apt" + Apat™ ' 4 Ayt 4 Ag) e
(b) If @ is a root of the characteristic polynomial with multiplicity m, = 1, initial guess is
() = (Apt" + Anat™ '+ 4 At 4 A te
(¢) If « is a root of the characteristic polynomial with multiplicity m, = 2, initial guess is
() = (Apt" + Anat™ ' 4 4 At 4 Ay) e

3. Solving ODE’s of the form
ay” + by’ + cy = p(t)e™ cos Bt

or
ay” + by’ + cy = p(t)e™ sin Bt

where a,b, ¢, a, f € R and p(t) is a polynomial of degree n.
(a) If o+ if is not a root of the characteristic polynomial, initial guess is
U(t) = (Apt" + -+ + Ayt + Ag) € cos ft + (But" + -+ - + Byt + By) e sin St

(b) If @+ i is a root of the characteristic polynomial, initial guess is

U(t) =t| (Apt™ + -+ Ayt + Ag) e* cos Bt + (But" + -+ - + Byt + By) e sin 5t



