September 27 Math 2306 sec. 54 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 Gilitch

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

y' —y =3¢
X
Basd on a6 3€

we \\r".f,é y(; = Aef
(\%w\’ l')\' A‘}A"* (’“’0('/" *

September 27, 2021

3/36



The Gilitch

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

» What is y;? Yo se\oes ‘ﬁu -9 ©

Ohoarolker SNC €5 - = O
¢!

M (mnm-1)

u
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The Gilitch

¥p can’t share like terms in common with ye.
y// o y/ — 3¢
, x
X
N4
» What is the correct form for y,? Ve '“Q—\ € )’X = /—\5(6 v/
X\(\\S K-

i

\
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The Gilitch

¥p can’t share like terms in common with ye.
y// o y/ — 3¢
. X
» Whatis y;? Ye= Ci + ¢ €

X
» What is the correct form for y,? Y e - RAx e

3( = ACX* Ax-é(
tj‘}-; Zﬁ/x e?' 4—./&)4 é;

90 - e = A& =38
A=3
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The Gilitch

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

| 4 What|syc? 96: Cl'(’ng

» What is the correct form for y,,? Ye = Axg
y \000 Ve
> Findyp. Yo = 3xe V)

: x x
> What is the general solution? Y= Cl+¢C.e +3xe
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Find the form of the particular soluition
y" — 4y’ + 4y = sin(4x) + xe®¥

Tord Ve Chocadessd ¢ esw s

Mmi-Me U= 0

o\e
(M-—'L )z—_-q) - N = AQU
(-56\-'
(Y ZX
V.= € yL- xe
A Lx
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W

So\ore s Y -4y r (-{\9 = Sin (Y

9\(}() = A (Ul»a) \/ 5
Yo, = F\S\n(“lx) « G (Ux) cccre’u

x Ty
vc = C, e — C-bxe

U’ \ - X
\ﬂez §°\v€_5. \é_("\va—\’q\g' X e

X

Fo G = X €
v ot

(A3
\jel-_ <C>4+(Dw c = Cx e +(-D€ o}j,\'}
NN NY>
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Z 2
9(2 = (CX -rr_\>> ex K

2z 2 ¥
: ngex—\’r.b)‘ e

AN e Ve

N 2
Ye = A <Sin(ax) B Gos (4x) + e+ e
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Find the form of the particular soluition
y/”—y”—I—y/—y:COSX—i—XA'
T e Vel o Vha Clhec. egn S
w'\’s_ M« M-\ =0
(V) « (m-\) =0
(V\—\) CM’l‘(’\) = O
)( .
M-l =0 = MeA oy 2 s

WiV =0 = o) = w= T U
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.24

[e)'4
\j?""@ Cos ¥ = C:J}\( ) %3’/@ S\v\y: g‘y\x
X
v(. = C\ e + C-LC°5>( -+ C? gnV\)(

bt's Bod e uge, wyp O

(AN

Yp, SS9 myt g - = Cosx

\ 4

g s gy 97 X
Yeor N = Gosx Y. -_<p\c°§, *Bs"X)'X

< Px Gosx v CxSnx

)
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‘j(f c, Cx* G, Cs + (5 Siax
Y 3 ~
Yo, = Cx « DX ¢ bx +Yx+ G

So :
\3€:A¥CJSY‘ ~e€x5\r\>c “+ C}qufb)c?-? E)(.i._gl_’;c N Cj
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Solve the IVP
y'i-y=et y0)=-1 y(0)=1

v\\f\é \Oc‘ \i)c\\—jcfa.
Tree Choradierskc @gu S mMmE-1= 0

- = (D
M) = (V\"il_ \’"(469_

% -y
Ye= G € * €

-X -X =¥ /
V\V\A \jc . 30() - e EOP :(Ae >’X = P\Xe
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Tl

It

A \0\7 Sulheing  yave M U\DE:

BQ: IB\Xéx
y¢' = A&~ Axe
ye = -2 A & Pxe

o " "€

. "X -\ Rl
,ZAeY+A'<e - Pxe = €

- -X
-2Ae = ©
-

S7A =) =2 A= —=

= —= e

2
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Thae WUG/Q %\V‘A“;“
0 Xy K
\9 - C\ e - C‘Le - = Xe

Nsco o-\oﬁa\j \9(&"“ "’j_l_J \0((65" L

\:)'-c.ef R S T
V(= ¢ e + C,_eo_%-oe}:-l_
G+ -4
Yo g - (be -5 e vhoe =)
e G - e
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3
- (= =
s;CDKkAJL Cl\—Q (:_L - _/,x—
C, - G = %
- i _L
adt e
2 -5
s Q=7 = &= T
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