Differential Equations
Dr. E. Jacobs

Today’s Topic : Variation of Parameters Examples
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Suppose the homogeneous solution is

Y = C1Y1n + C2Yop where ¢; and co are constants
Can we find functions

v1 =vi(x) and vy = vo(x)
so that the nonhomogeneous solution is

Y = V1Y1h + V2Y2h
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The Wronskian Determinant
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y" + 4y = sec2x

Y = V1 COS 2x + Vo SIn 2x



We will need the Wronskian determinant
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So our general solution is:
Yy = U1 cos 2z + vo sin 2x
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Example:
Find the general solution of:

1
D —1)%y = —¢”
( )"y = e



First solve the homogeneous equation:
(D—1)%y =0

Substitute y = e"*

Solutions are y1;, = €* and y9 = xe”



1
D —1)%y = —¢*
( )7y = —e

Find functions v; and vo so that:

y = vi1e’ + voze”
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y =vie’ + voxe” = (—x 4+ c1)e” + (In|z| + co)xe”



y=vie” + vare” = (—x + er)e” + (In fz] + 2)e”
Simplify:
y = cre” + (cg — 1)xe” + xe” In |x|
If welet a =c; and b = co — 1 we get:

y = ae’ 4+ bxe” + xe” In |x|



If vin, von, y3n, ... Ynp are n linearly independent
solutions of:
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then there are functions vy, vo, ..., v, so that:

Y = V1Yih + V2Yop + - + UnlYnh = Z VikYkh
k=1

solves the nonhomogeneous equation:
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