March 17 Math 2306 sec 58 Spring 2016

Section 10: Variation of Parameters
For the equation in standard form

&y

L PP+ a0 = g(x).

ax

suppose {y1(x), y2(x)} is a fundamental solution set for the
associated homogeneous equation. We seek a particular solution of
the form

Yp(X) = i1 (X)y1(x) + u2(x)y2(x)
where uy and u» are functions we will determine (in terms of y4, y» and
9)-

This method is called variation of parameters.
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Variation of Parameters: Derivation of y,

Y+ P(x)y' + Q(x)y = 9(x)

Set yp = U1 (X)y1(X)+t2(X)y2(X)

We made the assumption that
Uiyt + Upyo = 0
With this assumption, we found the first and second derivatives of y, to
be
Yp = Uty; + toys, and
" ), !y, 7 Z

Yp = Uiy + Uoyo + Uiy + U2)s.

We need to substitute this into the ODE.

Remember that y/" + P(x)y/ + Q(x)y; =0, fori=1,2
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Example:
Solve the ODE y” + y = tanx.
x L A0
. " _ 2 - = mzT —
Fne Ve vyt Y=0 | mi+\ =0 > ?:l
oy
9.2 € CGosx = Cosx

Yo € Giax = SNX

g‘\*
Cot x x\:&fo—gv\zx =]
\,Jrons\;.‘\ow\ \'\j p gy Cotx

Tha egn NS Shenderd fem | So SO o x
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Example:
Solve the ODE
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March 17, 2016

12/57



‘:)P’v U\, +U; Y
X
6)( + -“c;")( (XC\)

< ’\T, D ( "‘X")

March 17, 2016 13/57



