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" -+ At + Ag

(b) If c =0 and b # 0, initial guess is

Y(t) = (Apt" + Apit" -+ At + Ag)
(c) If ¢ =b =0, initial guess is

W(t) = (A" + Ay t" M4+ Ast 4 Ag) £

2. Solving ODE’s of the form
ay” + by’ + cy = p(t)e™
where a, b, c,« € R and p(t) is a polynomial of degree n.

Recall that ar? + br + ¢ is the characteristic polynomial of the equation.

(a) If « is not a root of the characteristic polynomial, initial guess is
() = (Apt" + Apat™ 4 At 4 Ag) e
b) If « is a root of the characteristic polynomial with multiplicity m, = 1, initial guess is
Yy y g
() = (Apt" + Anat™ ' 4 At 4 A) te
(c) If « is a root of the characteristic polynomial with multiplicity m, = 2, initial guess is
Y(t) = (Apt™ + Ayt -+ At + Ag) 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.
Recall that ar? 4+ br + c is the characteristic polynomial of the equation.

Note that '
p()e Tt = (p(t)e* cos Bt) + i (p(t)e sin Bt)
so we will solve '
ay” + by’ + cy = p(t)elatP!

as in case 2.
(a) If o+ if is not a root of the characteristic polynomial, initial guess is
U(t) = (Apt" 4+ Ap 1t + -+ At + Ag) et
(b) If @+ 48 is a root of the characteristic polynomial, initial guess is
U(t) = (Apt" + Ayt o+ Agt + Ag) telo P!
After solving, g(t) = p(t)e* cos St = 1(t) = Re(¥(t)) and g(t) = p(t)e* sin St = ¢ (t) = Im(V(1)).



