Undetermined Coefficients —
Superposition
Consider the problem of finding y, for the non-—

homogeneous DE

any(") +..+ay" +ay +a,y=g(x)
where a, a,, ..., a, are constant, and where g(x)
1s either polynomial, exponential, sine, cosine,
or the sum or product of these.
g(x):7 g(x)=x5—3x g(x):cos4x

7Tx

g(x) =e g(x) =cos2x—3xe”

g(x) = xe”* cos4x



Derivatives of functions 1n this group will
remain in the group.

— This means we can assume that y, has the
same form as g(x).

—> No logarithms, no negative or fractional
powers, and no other trig functions



Ex. Find y, for )" — y" + y = 2sin 3x
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Ex. Solve y"
Y+ 4y =2y =2x?
)’)’“’7/'2)::0 y 2_X' —3x_|_6

14,220 — m=

Y2 iyl Y
-~ j \Y’lj -vi ‘

m
Ye© C. e(.uﬁ)‘( ¢+ C ) e(d*ﬁ)x
M) y N— _
L”fY “ly . 25t- 3%k —
yf 5Axt+gx4c
‘/r"ng 2A+"i(2/lx+ﬂ>'2(ﬂx7’43x w)-,le,}X s
7 2 —;A by (§A-28)+ (2A44620) =2y -Bx # L
aA=1 8A282 T AL
fecl o 28573 AT
,16;5' / ‘2‘)0'2[ :é’
=% 2¢ =19
/v \ C = -1
(-11de) (-2-13)
y=C,e +Che 2 *('%1'%x"1)
]




Ex. Solve y" — 5)" + 4y = 8¢*
y”' Sylw
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Case [: No part of the assumed y, 1s part of y,

- Look at p. 143 for several typical forms we
can use

Ex. Find the form of Y,
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c) g(x)=3x?>— 5sin 2x + 7xe®
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Case II: A part of the assumed y, 1s part of y,

Ex. What 1s the form of Y, for
yn o 6)/’ + 9)// :@E/tz_ 12e3%

N— —v"

X
mi-gn 4120 Z Jo= Ax"t Bt €+ D B
(m-3)" =0 : — ... —> Y, = Ax+8x4C
me by Hy s 6x ,.

i , . 3y . 1 Jx
Y G xe) -Gy Ty sollen vt U
C l

— Multiply by enough x’s so that y  is no
longer part of y.



Ex. Solve y" +y =4x + 10sin x, y(n) = 0, y'(w) = 2.
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Ex. Find the form of y, for y + )" =1 — x%e ™
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