October 11 Math 2306 sec. 53 Fall 2024

Section 9: Method of Undetermined Coefficients

We are considering nonhomogeneous, linear ODEs

any'" + ap1y"V + -+ a0y = g(x)

with restrictions on the left and right sides.

» The left side must be constant coefficient.
» The right side, g(x), has to be one of the following function types:
¢ polynomials,
¢ exponentials,
¢ sines and/or cosines,
¢ and products and sums of the above kinds of functions
The general solution will have the form y = y. + y,. The process here is for finding
Yp-



The Method of Undetermined Coefficients

1. Confirm the ODE has the right properties (constant coef.
left, correct type? of right side).

2. Find y. and classify the right hand side g.

3. Set up the guess y, based on g.

4. Compare the y, guess to ye.
4.1. If they have no like terms in common, proceed to the next
step.
4.2. If the y, has one or more like terms in common with y,
multiply by x enough times to eliminate all duplication.

5. Substitute the assumed y,, into the ODE and match like
terms to find the coefficients that work.

apolynomial, exponential, sine/cosine, sum/product of these three




- Examples
Find the general solution of the ODE.
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Find the form of the particular soluition

y" + 6y’ + 13y = xe ¥ 4 cos(2x) + 4e ¥ sin(2x)
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y" + 6y’ + 13y = xe~3 + cos(2x) + 46~ sin(2x)



\'lbr\ l,\_,k Ve s\

e \\ Use §b\ear‘>05'

[ \ _ -3x “3x
t9‘+ C:b+\'3\9‘ Xe 3 5.09=X¢e
’ -3%

-3x -
Rased on 50, Yp, = (Ax+B) e - Axe « Ge/?y

T hae S (o(\f‘u)‘—l X \{)f‘v_ Solre
‘?“"\’Qb\ﬁb )?\9 - Oo)(ZyB ; %ZLX) = Cos (ZX)

TResed on S-, Ye." COes(zx\*DSih(Zx)

This 5 M coer & Yee Form

e (o), 07 S0

y" 46y + 13y = xe~3 + cos(2x) + 4e~*¥sin(2x)



L-;T \5@3 Sb\vw” \(9[\4'(0\/‘)\\('\3\9 = qe:igys\'/\('&x)l

~2x 3 -3
3367 € Sm (o) g EelS G Fe Gl

s duplicetesr Y. bodls Yy
Jes * (Eézxim(u\ + Fe_gyce;.(zx)ﬁ'x
By Sl v Fxd s (2)
Tws ks c,bme,dr-.
For Me hde 0OF

s

Mﬁégn % CCos (2x) + DS~ (2¢) ¢ Ex ‘ezxim(zx) +Txe CS(‘L):)




Find the form of the particular soluition
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