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4.4 - Method of Undetermined Coefficients
Consider the following differential equation to be solved by the method of undetermined coefficients
3. v =9y = (x? = 2) sin(3x)
10»/‘ <=(3) +3x 5= (3x)
Find the complementary function for the differential equation.
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Find the particular solution for the differential equation.
The Pus = (E2)so %), <o
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myihs = diff (diff (v(x). x). x) —9-¥(x)
2

mylhs = d—z y(x) = 9¥(x)
dx

g= x—'A<x2<sin(3<x) + Bxsin(3-x) + C-sin(3-x)
g=x l—'A<x2<sin(3<x) + B:xsin(3-x) + C-sin(3-x)
subs(v(x) =g(x), myihs)
pe (427 sin(3x) + Bxsin(3x) + Csin(3x)) — 94+ sin(3x) — 9 Bxsin(3x) — 9 Csin(3 x)

simplifv( %)

(=184 — 18 Bx+24—18C) sin(3x) [+ 12 cos(3 x) (Ax+§}

Uh-oh !
Looks like we need a cos(3x) in there!
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g= x—~(A‘xl +Bx+ C) sin(3-x) + (E-x2 +Fx+ G) ‘cos(3-x)

g=xr (A‘xz +Bx+ C) ssin(3-x) + (]5'*,\’2 +Fx+ G) cos(3-x)
subs(y(x) =g(x), mylhs)

< (sin(3x) (46" +Bx+C) + (Ex* + Fx+G) cos(3x)) —9sin(3x) (A" + Bx+C) —9 (Ex* + Fx+ G) cos(3 )
o
simplify(% )

(—18Ex+ (124~ 18F)x+6B+2E— 18 G) cos(3x) — 18 [Axl+ [B+ ZE)
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3 ) 9+C+3)sm(3x)
% —f(x) )
(—18E¥ + (124~ 18F) x+ 6B+ 2 E—18G) cos(3x) — [Ax:—(5+%)x—%+c+§]sin(zx)—vlsm(s.r)—um(sv)
simplifi(%) AT = O

((—184—1)¥+ (—18B—12E)x+24—18C—6F+2) sin(3x) —12[ —+=-
—

,Lz*z +[A— 32F]v+ f + f 32G cos(3x)
= 3
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_E'I sin(3x) + 162 sin(3z) — E.r cos(3x)

= Lg%, M\ 23
\3=‘Jr_+‘]p = n,e‘”'*“—»t—syql— (-5% *’uﬂ\s )
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