The method of undetermined coefficients can be used
to find a particular solution Y of an n th order linear,
constant coefficient, nonhomogeneous ODE

Lyl=ay” +ay" ++a, ¥y +a,y=g(),

provided g is of an appropriate form.

« As with 2nd order equations, the method of
undetermined coefficients is typically used when g is a
sum or product of polynomial, exponential, and sine or
cosine functions.




Consider the differential equation
ym_6y”+12yr_8y2821

For the homogeneous case,
yt)=e" = r-6r’+12r-8=0< (r-2) =0
Thus the general solution of homogeneous equation is

y. () =ce” +c,te™ +ct’e”

For nonhomogeneous case, keep in mind the form of
homogeneous solution. Thus begin with
Y(t)= At’e™

It can be shown that
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Y(t)=—te" = y({t)=ce’ +cte” +cit’e” + gt362’
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Consider the equation
¥ +4y" +4y =sint + cost

For the homogeneous case,
yt)=€e" = r'+4r+4=0 (r2+2 r2+2)=0
Thus the general solution of homogeneous equation is

y(t)=c cos(x/zt)Jr c, sin(\ﬁt)Jr c;t cos(«/zt)+ c,t sin(«/zt)
For the nonhomogeneous case, begin with
Y(t)= Asint + Bcost

It can be shown that
Y(¢t)=sint+cost




Consider the equation
yP+4y"+4y= Sil’l(\/if)-l- cos(ﬁt)

« As in Example 2, the general solution of homogeneous
equation Is

y(t)=c¢ cos(«/it)+ 2, sin(\/zt)+ cyt cos(\/iz‘)+ c,t sin(\/zt)

« For the nonhomogeneous case, begin with
Y(t)= At sin(\/it)+ Bt’ cos(\/zt)
It can be shown that

Y(t)= —%tz sin(«/zt)— %tz cos(\/zt)




Consider the equation
y"'—4y' =3t+e”’

t

For the homogeneous case,
y)=e" = r-4r=0 r(r2—4) & r(r-2)r+2)=0
Thus the general solution of homogeneous equation is
y.()=c,+c,e” +ce™
For nonhomogeneous case, keep in mind form of
homogeneous solution. Thus we have two subcases :
Y,(t)=(A4+Bt)t, Y,(t)=Cte™,

It can be shown that
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Yl(f):—gfza Yz(f)zgfe §




