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#topic 8 continued ...

with
What can go wrong

the guessing method
for yp

that we learned
?

contains
If your up guess

terms that appear
in Ih

will have to[then you by
multiply those

terms

the smallest power
X

the
that removes

duplication with the

In term



Ex: Solve

y"- 5y=4y = se

Step1 : Solve the homogeneous

equation
y"- by + 4y= 0

The characteristic
equation is

r
= 5r + 4

= 0

The roots
are

r
=
(=4((

-
==



The general solution to

y"- Sy+ 4y = 0

:+ ce
-

YpSep2 : Now we guess
for

Sy+ 4y Se
*

~=

Our table says
to gues S

Yp = Nex
+ work,

let's try

This won3it in *
Xplugging

X = Ae , y= He
yp =

Ae S Yp

y"= Sy
1

+ 43 to yet
Plug into-

We get



y !
"
- Syp + 4yp = Ae- S(Ae) + 4(AeY)

=Sex

Why didn't our guess Yp = Aex

work ? Because up is a
term

4 x X

in 3 = c ,
e + c

,
e

Thisis Nex

How do we fix
this ?

multidisAxe
Let's try it.

Yp = Axe
*

y = Ae + Axe
*

Y : = Ae + Ae+ Axe
*

= ZAe" + Axex



Now plug into y"-Sy't 4y = Se
Y

and get :

+Axe)
-&Axe") + 4 x

*

Y9

y
yp

= Se
X

We get,

2He+ Axe
*-SA-SAxe+ YAxe" = SeY

Su
- 3Ae

*
= Set

Need - 3 A = 8.

So , A
=
-83

.

Thus , Yp= Xe
*

is a

[P articular solution toy"- Sy+ 4y = Sex



$3: The general solution to

y"-Sy + 4y = Sex

is

y = yu
+ yp

+-xe



Ex: Solve
x

y"- 2y+ y = e
-

Step1 : Solve

y"- 2y' + y = 0

The characteristic polynomial
is

r2 zr + 1 = 0-

The roots are :zi
V = 2(1)

=
The general solution

is

Te+ xe
*



e2 : Now we must guess

a solution
to

X

y"- 2y'+ y = e

The table says
to guess

Yp = Aex

But this is
a term inYh.

Bump up by X .

Try :

Yp = AxeY

But this
also appears

inIn.

Bump vo by X again.

Try

3p = Axe
*

This does not appear in Yh.

We are good to plug it in.



We have

Yp = AxeX

yp = 2Axe
*

+ Axe
Y

Yo= (Ae*+ 2Axe
*) + (2Axe+ AXeY)

= 2Ae
*

+ YAxe
*

+ AXX

Plug this into+ y = e
*

to get :

He+Axe+ Axe
* ) -2)* AxeY

Yp
yo

+ Axe
*

= e
-

Yp

This becomes

2Ae+ YAxe
*

+ Axe"- 4Axe
*-zAxex

+ Axe
*
= eT



We get :

2Ae = e
*

Need
2A = 1

or

A = Yz

Thus ,

yp = Exe
*

is our solution
to y"-zy= y = e

*

-

Step3 : The general
solution

X

is
to y"- zy' + y = e

y = 3n
+ yp

xe* + Exe
*



Ex: How would you guess

Yo for

gy"+ 2y' = 2x + S -E
u

↑ ↑
table table
says says
guess guess

Ax+ B Cet

What you would gress here is

=
Ax + B + Ce*es


