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One of the following functions is a solution to
the differential equation
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Just by guessing what seems reasonable,
which function do you think it probably is?

a. y =sin 3x

b Y= |~ 3% 2%~
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Section 5.5: Non-homogeneous equations

We learn:

e how to find a particular solution to an equation
a_nyAn)+...+a0y=A1(x)

where f(x) is a function made up of polynomials,
exponentials and sin, cos

e the method of undetermined coefficients

e The method of variation of parameters

We know already:

e the general solutionisthen y c+y_p
where

e y_p is a particular solution, and

e y_c is a solution to the corresponding
homogeneous equation




Question like 5.5: 1-20

Flnd a particular solution to the equation

Solution. Step 1: find a partlcular solution
y_p = (1/2) eN3x
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Question like 5.5: 1-20
H‘O\'\/ wm/\&oéjm& 0{01 ?
Find a particular solution to the equation
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What functions should we try to get a solution
to the non-homogeneous equation?




Question like 5.5: 1-20

Find a particular solution to the equation
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If we write cos 3t -2 sin 3t=C cos(wt - «)
what is tan o¢ ?

a.-1/2
b. 4
C.| 2
R
e

None of the above.

What is C?

a. 5
b. V5 /
c. V3
d. -1

e. None of the above
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Question like 5.5:21-30

What is the appropriate form of a particular
solution to the following equation?
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Question like 5.5, 47-56.
Use the method of variation of parameters to
find a particular solution to the equation.

51. y" + 4y = cos 3x
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Question like 5.5, 47-56.
Use the method of variation of parameters to
find a particular solution to the equation.

51. y" + 4y = cos 3x

Solution: We have solutions cos 2x, sin 2x to
v’ + 4y = 0.

Try for a solution y = u cos 2x + v sin 2x where
u, v are functions of x. Then

y' =-2u sin 2x 4+ 2v cos 2x + u’ cos 2x + Vv’ sin 2x
It works if we put the pink terms

u’ cos 2x + v’ sin 2x =0

Next

y"" = -4ucos 2x - 4vsin 2x - 2u'sin 2x + 2v'cos 2x
Substitute in the original equation. Some
cancellation takes place (no accident):

v’ + 4y =-2u’sin 2x + 2v'cos 2x = cos 3x

We get a system of linear equations for u’, v/

/

u

-2sin 2x  2cos 2Xx V4 €05 3X%

W
W (QJ'SZX 9%2)9

e | [2WIZX 5N 2K (0
[V /J = —21_(2%2; LoS 2K Loy SX
Iz [— Sin 2x wsgx]
T 2| cay2x a%3x

W E —1f$}n2><a13xdx L=

J $IngK ~§ M)olx(

1
&

éwisSx—\‘/wSx

VE: /mbwﬂb’z«o{x = %,/( Gh+ o )elx

= 15 SINOHSSIh X
y= Qio w;%xzécasx)mzx %éésmﬂ«i{mx GnIX



Question:
What is the best form of function to try in solving
y'+y=xsinx ?

a. ax sin x + bx cos x

b. ax sin x + bx cos x + ¢ sin x + d cos x

C. ax sin x + bx cos x + cxA2 sin x + dx/A2 cos x
d. asinx+ b cos x + cxA2 sin x + dxA2 cos x

e. None of the above.

Note that sin x and cos x are solutions to
y'+y=0.




Worked example:
Find a particular solution for
y’ +y=xsinXx

Solution: observe y_c = sin x and
y_c=cos X solve y"+y=0.

Try
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