September 27 Math 2306 sec. 52 Fall 2021

Section 9: Method of Undetermined Coefficients

We were considering linear, constant coefficient, nonhomogeneous
ODEs

any'™ + an- 1y 4+ a0y = g(x)
where g comes from the restricted classes of functions
» polynomials,
> exponentials,
> sines and/or cosines,
» and products and sums of the above kinds of functions

At first, we are looking at the y, part. The general solution will be
Y =Yc+ Yp.
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Method of Undetermined Coefficients
This is a method for finding a particular solution to

any'" + ap-1y" D + -+ a0y = g(x)

by assuming that y, is the same kind of function as g. To find the
general solution

» Find ye.

» Determine what type of function g is and set up a guess for y,, of
this form.

» Compare the guess to y. and multiply by x” if needed to get rid of
common like terms.

» Substitute our guess into the ODE,
» and then solve a system of equations for the coefficients by
matching like terms.
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The Glitch
¥p can’t share like terms in common with ye.
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The Gilitch

¥p can’t share like terms in common with ye.
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The Gilitch

¥p can’t share like terms in common with ye.
y// o y/ — 3¢
. x
» What is y:? Ye = Lo c. e

</ X
> What is the correct form for yp? V)¢ = Ax e Y
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The Gilitch

¥p can’t share like terms in common with ye.
y// o y/ — 3¢

x
'Whatlsyc? \O(’ C\+(7_€

X
> What is the correct form for y,? \96“' Axe
> Find y,.
TP X = A +P\€ +AX€
Yo~ 2xe

=Ne =3¢ ?\“
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The Gilitch

¥p can’t share like terms in common with ye.

, X
» Whatis y.? Yer % Cae

. r
» What is the correct form for y,,? Ve~ A\xe A

N
> Findyp. oo 2 & 9
X X

= x€
» What is the general solution? }j - Gt (1€ +3
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Find the form of the particular soluition
y" — 4y’ + 4y = sin(4x) 4 xe**
Tnd Ye Chorackess¥ic  eGwn
e~ U« X =0

<Xb"\° l=
((\/\-’L)i':B = =2 oY

Tx
x x
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3 2x X

Ve N Sn W) +BCs(w) + Cx'e” + DX e
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Find the form of the particular soluition

y/”—y”—I—y/—y:COSX—i—XA'
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y.—. e :77--_ CaS\c/ Yz = gh"\x
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tj()f. Ax Cus + Bx S+ qu—kDXg-k EXn-VFB( + C-g .
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Solve the IVP

y'—y=e* y(0)=-1, y(0)=1

Vine NES Chwaradrensr < 29—

W\‘L-*\ =0 = mt= i
A% x A
X > - 4
\SI—‘ e , j,;.@ \;’)Q‘— C, ¢ +C. 8
Tmd Yo Q6= ¢ /
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