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Recapfrom last time

Given :

-

yu = c
,
y ,

+ cya

is the general
solution

to

y" + a
,
(x)y+ a

. (x)y = 0

eult: A particular
solution to

y" + a ,
(x)y' + a

.
(x)y = b(x)

is

yp
= V

,
y ,

+ Vayz

where=



Ex: Solve

y"- 4y' + 4y = (x + 1)e

-

Step1 : Solve

y" - 4y + 4y = 0

The characteristic equation is

r2 - 4r + 4 = 0

(r - 2)(r - 2) = 0

r = 2Cred
Su ,

2X 2XCYn = c
,
e + CXe



We will use y
,
= e, Ye= XeX

in step 2
.

ep2 : Now we find up for

y"- 4y'+ 4y=ex
-b(X)

We need the Wronskian.

I
2XWe2x

+ X(2e
Y)

e

= (e
* /(e

*

+ 2xeY)
- (xe-x)(2e2x)



= e
**

+ 2xX
- 2xe* X

4X
= C

We have

V = S-
= St
= J-xxxx
=)x



= Stx= x)dX

=
We also have

v = S Ex
&

dX=
= f(x + )dx

⑫
Su ,



Yp = V
, y ,

+ vzYz

-x
y"- 4y + 4y = (x + 1)e

is

y = y4 + yp
2x

-e + Xe

-xx)e
*

+ (x+ x)xe
*



Ex: Solve

-+ y = + ur(x)

1: Solve

y" + y = 0

The characteristic equation is

r2 + 1 = 0

The roots are

-
0 54(11(1)
-

r = z(l)

=
=u

2 2

= If = = i



=
So ,

t
T &Y = cos(X)=1 EYz= sin(X

⑱stepz
2: Find up for

y" + y = + an(x)



We have

~
=

cos(x) + Sin2(x)

= /

We have

v = S



= fix(x)tan(x)dx

= Jesin(x).
= J-
= Jos

#

sin(x) = 1

=cos(x) - 1

= Sta



=S(cos(x) - sec(x))dx

= sin(x) - (n)sec(x) + + a(x))⑤
And

ve =S
= Jaxtan(x)dx
= Join
= Ssinxidx=



Thus,

Yp = V
,

Y ,
+ Vyz

= (sin(x) - (n(sec(x) + + an(x())cos(x)

+ ( - cos(x))sin(x)

=sec(x) + + an(x)) + cos(X)

&
-

Step3 : The general solution to

y" + y = + an(x)

is

y = 3n + yp

= c
,
cos(x) + (sin(X)

- In)(ec(x) + tan(x)) + cos(X)




