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ithemethoda,
We want to be able to

solve equations of
the form :

azy" + a , y + a . y = b(x)

->heranasare constanta
① Find the general

solutionIn to

azy" + a ,y + a . y = 0

② Find a particular
solution Up

to

a2y"+ a ,
y + a . y = b(x)

③ Then the general solution
to

azy" + a , y+ a0y = b(x)



imy = yn + yo

① was topic 7.

② is now , topic
8.

Ostromoi
,

ness
up
based

on what b(x) is .

There's a table

in the "cheat
sheet" handout to

do this .

It's this :



EX : Find the general solution to :
-

=
y" + 3y' + zy

= 0

The characteristic equation
is

factoringway

r2 + 3r + 2
=07

The roots
are :

=
-
- =

-3
-

2

=

-3, = - 1
- 2

So
, yn=

e
*

+ ce
2



2: Guess a solution up to

y"+ 3y' + 2y= 2
b(X)

We guess Yp = Ax +
Bx + C.

We have yo = 2Ax + B8
and Yp" = 2A

Plug these into the enation to get

++2 x+C = 2x

Yp

Simplify the left side

2A + GAx + 31
+ 2Ax+ 2Bx +2

= 2x

Group like terms
:

***B)X++B +2) = 2x

O
2 S



Need 2A = 2 Q

GA + 21 = O ②[2A + 3B +2 = 0 ③

①give
Plug A = 1 into ② to get :

6(1) + 2B = 0

St3

Plug A = 1
,
B = -3 into to get :

z(l) + 3( - 3) + 2)
= 0

2

x+ Bx + c = x2 3x + 7/2
-

#p 3 : Thus
,
the general solution to

y" + 3y'+ 2y = 2x



is

y = yn + yp

*+c + x
= 3x + 72

-umunmummmmmm-

Ex: Solve

y"- y+ y = 2sin(3x)

Sep1 : Solve

y" - y+ y = 0

The charactristic equation
is

r = r + 1 = 0

The roots are



r=(1)(1)
=i

2

=ti
u

CIBi
c = 2 , B =z

Formula :

LYn = cets(BX) + cesin(BX)
So ,

-34 = c , e**cos(x) +csin(x)



Sep2 : Now find up for

y"- y+ y=
Gress this :

yp = Asin(3x)
+ Bus(3x)

We have 8yp = 3Acos(3x)
- 3Bsin(3x)

yo= - 9Asin(3x) - 9Bcos(3x)

Plug these into the equation
:

-

(-9Asin(3x) - aBcos(3x)) Yp"

- (3Acus(3x) - 3Bsin(3x)) 3 - Yp
&

+ (Asin(3x) + Bcos(3x)
+ Yp

= zsin(3x)



Gather like terms :

+3 B)sin(3x)+-8B)cOS in (3x)
2 O

NeedB
In ② we get A= B.

Plug this into D to get :

- 8) -EB) + 3B = 2

So
,B = Z

So
,
B=

Then A = -B=()=
So,

Yp= sin(3x)+ (3x



3: Thegeneralsolutiona
is

y = yu + yp

= e

*cos(x) + ce
*sin(x)

sin(3x)
+ 20s(3x)


