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Becapfrom last time

Given : Y 1,
42 are linearly

- independent solutions to

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

(x)y = 0

Result: A particular
solution to

y" + a
,

(x)y + a
.
(x)y =

b(x)

is given
by

y
= V

,
y ,

+ v2ya

where

vi = S-hdx,
v=



Ex: Solve
2X

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

-ingvariation
of paramet

is

y"- 4y'+ 4y = 0

The characteristic equation is

r= 4r + 4 = 0

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

r = 2nd root
2X 2x

Yn = Ge + Xe



This gives us
2X

y ,
= e

,
yz = Xe

to use in the next step.

-

Sep2 : Now we find yo
for

y"- 4y+ 4y=
We use

yp = V, y ,
+ Vzyz

where 2X

y = e2
,

yz
= xe

Let's calculate v
,

and ver

We need the Wronskian !



2XWilliXC

=I 2x

+ x(zey) I
C

= (e
*)(e+ 2xe

** )

- (xe x)(2e
*Y

= e
**

+ Exe**-xe"

= e4X

Then,

v =S



= J(x+x

=Je
= Je
= ((- x- x)dx

=
And,



vz =S e

= Jax
= f(x + 1)dx

Ex
Thus ,

Yp
= V

, Y ,
+ VzYz

= (5x-[x)e
*

+ (2x+ x)xex



Ste3 : The general solution to

y"- 4y'+ 4y = (x + 1)e2x

is

y = yn + yp
2X

y
= c

,
e2+ xeW+ ( - Ex- txy)

*

+ (EX+ x)xe

-



Ex: Let's solve

-"+ y = + an(x)

Se1 : Solve

y"+ y
= 0

The characteristic equation is

r2 + 1 = 0

roots are

==1)(1)

r =

2(1)

=
=F

2 &



= Fl = Ii

·i

2 = Bi

So,

i
=

For next step↳y = cos(x) ,
yz

= sin(x)



Se2 : Find up for

y" + y=
Use y ,

= cos(x)
,

yz
= sin(x) .

We will need

wil =I
-
=

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

= cos2(x) + sin2(x)

= 1



We get

r =S
= Six i(x) +an(x)dX

= J-sin(x)-
= J-
= Si
p
n(x) + (osYx) = 1



= Six) d

= S(0s(x) - sec(x))dxp
=(x) - (n)se(x) + +an(x)

And,

V =Sx

= Stan(x)dx
= Gos



= Ssin(x(dx=
*

Thus,

Yp = v
,
y ,

+ vzYz

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

-
cos(x) · sin(x)

-In/sec(x)+ + ar(x)) · cos()

Sep3
: The general solution to

y" + y
= tan(x) is

y = yu+ ye

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

- (n(sec(x) + + an(x)) · cos(X)




