Undetermined Coefficients
Finding the correct form for Y, (Particular Solution) for the ODE ay” + by’ + cy = g(t)

Write as n

Step 1: Find the

general solution to

the homogeneous
equation: ci1y; + cays

Is g(t) a

separate DE J

ay” + by’ + cy = f1(t)
ay” +by' +cy = fa(t)
ay” +by' +cy = f3(t)
so forth
where g(t) = fi(t) + fa(t) + ...+ fu(t)

sum of

terms?

no

‘ Step 2: Make a guess

if g(t) = aot™ + at" 1l + ...+ an

Y, = t5(Agt™ + Ajtnl +
oo IF Anflt 4 An)

if g(t) = (aot™ + a1

‘ for the form of Y,

T

if g(t) = (aot™ + a1t™ 1 + ... + an)e* cos(ut)
o= (aot™ + a1t™ 1 + ...+ an)e M sin(ut)
Tl an)em Note: A could be 0

|

Yy = ¢° {(Aot" + Atnt 4+

|

Yy, = t5(Agt™ + A1tn1 +

o+ A

coot Ap_at+ An)ert cos(ut) +

t+ Ap)e (Bot™ + Bit" 1 + ..+

Bp_1t + Bn)e)‘t sin(ut):|

Step 3: D

etermine s

Choose s to be the smallest integer 0,1, 2
such that Y}, is not a multiple of y1 or y

Step 4:
with s.

Write Y,
Solve for

the coefficients




