September 28 Math 2306 sec 54 Fall 2015

Section 4.4: 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!
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Motivating Example
Find a particular solution of the ODE
y' =4y +4y =8x +1
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So

Yp = AX ¥

September 25, 2015

4/39



The Method: Assume y, has the same form as g(x)
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So

30A =
a “Sx
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Make the form general

y' — 4y +4y = 16x?
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General Form: sines and cosines
y" —y' = 20sin(2x)
%()()'- ZO %m(zx‘) i1 a ConsY o '\'\w S\V\le)
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“MA S (2x) - 2N Cor (2) = Q0 S (2x) + O Cos(2x)
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90 28 Gor (1) - 285 ()

k'()e“: A S‘V\(L)‘) - YB Cor (Zx)
ka(,l\ _ U‘)(' T 20 Sia (Zx)

“4A Sl - YBCas (2x) — LA Co (2x) + 28 Sia (7’)‘) : 265m(2x)
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-YA+2B =20
4n +80° 0O

—_—

03 pbR=20 = B=7

Yp- -88 = A-28=-Y
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Examples of Forms of y, based on g (Trial Guesses)

(a) g(x) =1 (or really any constant)  Cgnchat

Ye: A

(b) g(X) =x-7 \5\' o\csmq eg\‘af\of\n\ck
\0{, 2 A5(+ B

(c) g(x) = 5x Sems as () yp= AxeB

(d) g(X) = 3X3 - 5 ch\ AQW PQ\\DI\M\—.-CQ.

90" AxC+ B + Cx +D
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More Trial Guesses N

(e) Q(X) = xe>* | AQSFL( P"\bw\on\c& A.\Mg e
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(h) g(x) = x®sin(3x) Godrdne end Dwo Cobs F -
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