§ Yy +p(x)y+a(x)y=f(x)

§ 5.6 Reduction of order (FFEF&E)

y"+p()y+a(x)y = f(x)

If we know Y, is asolution of Y"+ p(X)y'+q(X)y=0 (complementary equatuon) *
then let y=uy,

AT B yu"™+Q()u'=f(x) » let z=u'fFz N—fET1E

4l
B4y, =€? is asolution of Xy"—(2X+1)y'+ (x+1)y=0---(¥¥)

Then solve the equation  Xy"—(2X+1)y '+ (X+1)y=x" -+-(¥)
Let y=ue
Then y'=u'e” +ue’
y"=u"t+ 2u”e+ |
RA*) B (u"—u)e =x? let z=u'
z

' - . L N )
z —;zxe ooz, =Xz 2'-—=0 HYf# > 5% general solution z=vx
X

ftHv=—e"+c then U'=zZ=vX=-Xxe " +CX
—X 1 2
u=(x+1e +EC1X +cC,
— X _ 1 24X X
y=ue" = x+1+zc1x e’ +C,e
Let ¢,=c,=0 y, =x+1 isasolution of (*)
let ¢, =2,¢,=0 y, =x=x+1+x’€" isalso a solution of (¥)

Yo=Y, =Yy = x’e* is a solution of (**)

{e*, x’¢"}is a fundamentary set of solution (**)

#] Given that y, =X is a solution of the complementary equation

XYy xy'—=y=0 ..(*

Find the general solution of X°y"+xy'—=y =x*+1 ..(**)

Let y=ux then X’u"+3x°u'=x*+1 > let z=u' then X’z2'+3x’z=x*+1
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(°2)' =X +1=> 2= +x+¢, 2=
3 X° X



u=iy 1ot
37 x ¢t 7
1, C
=UX==X"-1--—+4¢,X
y 3 2x  °

1.,
Hycl:O,szl yp1:§X -1=x
1, .1 1 .
Hlc,=-2,c,=1 vy, :§X —1+=+X then y, -y, == isasolution of (*)
2 X 2 X

1
We conclude that y, =X,Yy, =— form a fundamental set of (*)
X



