March 6 Math 2306 sec. 60 Spring 2018

Section 9: Method of Undetermined Coefficients

The context here is linear, constant coefficient, nonhomogeneous
equations

any" +an 1y 4+ apy = 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

Recall y = yc + yp, so we'll have to find both the complementary and
the particular solutions!

March 2, 2018 1/40



Method of Undetermined Coefficients

any™ + an_1y"V -+ agy = g(x)
To find a particular solution y,, we

» classify the function g by its type,

» created an assumed form for the function y, (of corresponding
type) with unknown coefficients,

» use substitution into the ODE and matching of like terms to find
the coefficients.
We find y. using the characteristic equation (do this first), then our
general solution
Y =Yec+ Yp.
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When part of g solves the homogeneous equation...

y//_y/zsex

We tried to find y, in the form y, = Ae*, but the process failed. The
solution to the associated homogeneous equation

Yo = C1 + Co€~.

The problem here is that Ae* is the same as c,e*. The method can still
be used, but the form of the particular solution has to be modified.
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We'll consider cases

Using superposition as needed, begin with assumption:
Yo=Yor T+ Vo

where yp, has the same general form as g;(x).

Case I: y;, as first written has no part that duplicates the
complementary solution y.. Then this first form will suffice.

Case ll: y, has a term yp, that duplicates a term in the complementary
solution yc. Multiply yp, by x”, where nis the smallest positive integer
that eliminates the duplication.
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y// o 2y/ +y= —4¢eX
Conslect Coel. Qaf, exporantic €13
LML.IIV\S p\(‘ va:\a(,"t\a‘f .
B gt 9T =0
Crar<CGeshl N

mi-2me) =0

(M-l)-":o 2 M| rept
X X
g:e ) N Xe

o\t

X X
‘3(_'- C.@ + (LK€

March 2, 2018 5/40



Fnd

o Guess

ar?

e

%(X): Me
Ve~ l\e)( Laof‘\* uo»k) fa,\n/] Ye

@; - -ex wor(\* un:—k) P‘*—’”Q Ve
Ve *

T)f"(l\xfé\“ P\;ef( Tas oo\l worle .

\Of:-' A)Z'e),( + ZAX e
X
Ve Axlé( «IMe + Iave 2P e

X
s AE + L{I\xé +2Ae

X
jfn - Z\j{\ hd \0‘; < -\19

March 2, 2018

6/40



!\;JHAy& e ‘Q(Ax1c¥+2ﬁxé()+ Ay"cx .y ef
Clled Dl Yer=s
b3 X
2& (R-apefs) + xe (I -4m)* The - e

March 2, 2018 7140



Tl geranal  Solbien Y=y tRP
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Find the form of the particular soluition
y" —4y' + 4y = sin(4x) + xe®X
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Find the form of the particular soluition
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Solve the IVP
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