September 28 Math 2306 sec 51 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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The Method: Assume y, has the same form as g(x)
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Make the form general

y' — 4y +4y =16x2
Rere gz 1bx™ o (oneray s X
Perogr e~ A,
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A - 8AX + ZA =lb X +Ox +0
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General Form: sines and cosines

y" —y' = 20sin(2x)

%(X\: 20 Sw (Zx) Cons ¥a~¥ Vines S'\\A(zx)
?ukﬂ-rf ‘Q{’: /\SM(ZX)
ga‘n‘-. QA (’01(’&\4)
(apn = _\.{A S’m(lx)
9~ = 9050 ()

September 25, 2015

13/39



“YUA Snlzx) - N Gos(2x) = 90 Sta(2x)

~

YA Sinl(zx) - 2A Coy(22) = 20 Sa2x) 4«9 Cos (2%)

—

A‘— -< and A:O

“4A = 20 %
_) M

-p = O SERTUNIIS

: sz
Try ogen S Yp* P2y + BCo x)

96 ¢ ARG (2 720 G (1)

jf“ < 'U”\g'\V\ (Z)(\ - %B C°< (—L){)

September 25, 2015 14 /39



Dy - ¢ = Q0 Swmlzx)
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Examples of Forms of y, based on g (Trial Guesses)
(@) g(x) =1 (or really any constant) 4 @ Cons¥ond fuadron
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(d) g(x) = 3x* —5 O a 3ve c‘esl\ee. fo\b“°'\“"°’(L
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More Trial Guesses

(L] NNPYET S (U, e}x
(e) g(x) = xe®* egree (70

3x
90> (Ax +R) e
(f) g(x) = cos(7x) Congrerys s Sn(3x) owe Cor (%)

9o A Cos(3 + @ Sn3x)

; X~ S Sy S
x) = sin(2x) — cos(4x Cong¥en s
(9) 9(x) (2x) ( )Wé SO &1 2y ond X

9p = AGnl(7x) + BCodlx) + C S+ WS

(h) g(x) = x?sin(3x) |
o. SJGAJ‘&\"\C A’\M{ S s o~ oS N\ e_ zx

= (A)ZL-(«B)O 19633'\\/\ (3x) + (Oxx £E x +F) Co./(?x)

September 25, 2015 19/39



