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Introduction
We know the general solution of

a,(X)y" +a(X)y' +a5(x)y =0 (1)
IS V=cJht+ G)s.
Suppose J;(x) denotes a known solution of (1). We assume the
other solution y, has the form y, = uy;.

Our goal iIs to find a ¢(x) and this method is called reduction of

order.
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/Given ¥, = e¥is a solution of y~ y=0, find a second solution yz\
by the method of reduction of order.

Solution:
It y=uX) 1(x) = Ux) & then

y'=ue” +e'u’, y' =ue” +2e*u’ +e’e”
And y'—y =e*(u"+2u") =0

Since &= 0, we let w = v, then
W = Cle—ZX: ur

u=-12ce*+c
\_ 2 _/




Thus

y=u(x)e" = —Zle‘x +C,e" (2)

Choosing ¢, =0, ¢, =-2, we have y, =

Because e, eX) = 0 for every x, they are independent.
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Rewrite (1) as the standard form

y"+P(x)y'+Q(x)y =0 (3)
Let J;(x) denotes a known solution of (3) and );(x) = 0 for every

xn the interval.
If we define )y = uy;, then we have
y'=uy;+yu', Y =uyy+ 2y’ + yu”
y"+ Py +Qy
=ulyr+ Py +Qy;J+ yju"+ (2y; + Py u’ =0
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/This Implies that \
yu” +(2y; + Pyu' =0

yiW' + (2y; + Py;)2w =0 (4)
where we let w = v,

or

Solving (4), we have

d—W+ 21 dx+ Pdx =0

W Y1

—[ Pdx

In|wy;? |=—[Pdx+c or wy;=ce
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then —| Pdx
U= clje >—dX+C,
Y1
Let ¢, =1, ¢, =0, we find
—[P(x)dx
e
Yo = Y1(X) d
I V1 (X)
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ﬂl’he function y; = x? is a solution of
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X“y"=-3xy'+4y =0
Find the general solution on (0, ).
Solution:
The standard form is
4
y'—— y + >y =0
From (5) SIdX/X X3

_XJ'

The general solutlon IS

K y =C, X +C,x*InX

—dx=x*[=dx=x*Inx
X




