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What can go wrong with

the guessing method
for up ?

# your yo guess appears

as a
term in In[then you need to multiply

your guess by powers

of X until your guess

doesn't appear
as a

term in In



Ex: Solve

y"- Sy' + 4y =
Se

-

1: Solve

y"- Sy+ 4y = 0

The characteristic equation
is

&

rE5r + 4 = 0i
The roofs are

-
r
=+G54(l
=
=



The solution to y"-byt 4y = 0
4) X

e+ ce*

Se:Guessasolutioo
a

b(x)

The table says to guess

Yp = Aex

This won't
work , yp

= Ae
*

To plussing it

in
appears

as a
term in In

We have yp : Ae, y= Ae, ye= Ae
plugging into the equation gives :



#He*)- 5(Ae
*

) + 4(Ae*) = Se

y"- Sy+ 4y

This gives

0 = Se
T

This isn't solvable .

Since yp = Ae appears
as a

term in Yh = ce
*+e

we need to multiply
our guess

by an X.

Instead guess:Axe
*

We have yp = Ae+ Axe

y = Ae + (Ae+
Axe

= 2Ae
*

+ Axe
*



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

to get :

+Axe
*) -StAxe) + 4(Axe)

= Se
u

Ys ys Yp

This gives :

2Ae + Ax- SA-SAx
+ YAxe

* = Se
-

-

wei
- 3Ae

"
= SeY

Need
-3A = S

So
, A =

- 8/3

Key+ 43 = Get



Sep3 : The general
solution to

e"- Sy + 4y = 8e
*

is

y = 3n
+ ypIX= c

,
ex + (2 - Exe

--

EX: Solve
X

y"- zy+ y = e

El: Solve

y"-2y+ y = 0



The characteristic equation is

2 - zr + 1 = 0

We get

(r - 1)(r - 1)
= 0

So we get a repeated

real rootr =

Then,E+ xe*
is the general solution

to

y" - 2y + y = 0

02: Now we guess yo for
X

y"- 2y' + y = e-
b(x)



The table says to guess Yp= Ae

But this appears in Yn=+Exe *
X

So multiply by x and guess yp
= Axe

1

rogress
But this appears in Yn = ce

*

te
So multiply our guess by X again

doesn'tto get yo = Axe*[appearNow we plug it in. inTh

Yp = AxeY

y5 = 2Axe* + Axe
*

yp= (2He+ 2Axe) + (2Axe
*

+ AxeY

= 2Ae
*

+ YAxe
*

+ Axe
Y

Plug these into
y"- zy' + y = e

*



to get :

(2Ae
*

+ 4Axe
*

+ Axe
*) - 2(2Axe+ AxeY

+ Axe" = ex

This gives :

***west:
2Ae= e

*

Need

2A = 1

So ,
A = 12

Thus , yp = Exe
*

solves



-ysolution to
y"- 2y' + y = e

*

is

y = 2n + 20=+xe
*

+ Ex
*

-
-resem-

EX : What would you guess
-

for up for

y" + 2y' = (xx+ 5
- e*

P ↑
o

table says table says
guess guess

Ax + B LeX



You'dguess : Yo = Ax + B + Ce
*

resea-

Ex: What
would you guess

for

2

y" + y
=is(x) + XW

table table
says says

Acos(x) + Bsin(x)(x
=

+DX+E

So guess

&o
= Acos(x) + Bsin(x) + (x+ Dx

+ z


