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Topic 8 - Method of

#undetermined coefficients

-

We want to solve

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

whereao, a,, an
are constants

-

Exi

y" + 3y+ 2y = 2x2

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



Method:

Step1 : Find the genera I

solutionIn
to the TOPIC[C

homo geneous equation

a
, y" = a

, y+ a - Y = 0

Step2 : Find a particular
TOPIC

solution Yp to o[azy"+ a , y + any = b(x)s

Step3 : The genera I solution

⑮
to azy"+ a

,y+ a0y = b(x) 6[is y = yu + yp



How do we guess yo

in Step 2 ? Thats what

this topic is about.

Here's a table for how

to guess .-guess Yo

I

degree=2



where k is

a constantTitsin(kxs+ Bos(my)cos(rx)
where R is

-constantexponential
such as

kX

I
AckykX

e or
loe

R is a
constant

-
degree one poly
times exponential
such as

xe or
(2x-1)ex ((Ax + B)ex

RX

where R is a constant
-



=
homogeneous equation

y" + 3y' + 2y = 0

The characteristic equation is

r+ 3r + 2 = 0

(r + 1((r + 2) = 0

-
r + 2 = 0

rSt



So , r = - 1
,
- z

Thus the general solution is

- 2X

[Yn = c, + Ge

-

Step2 : Find a particular

solution Ye to
2

2x
y" + 3y' + zy

=
-

two
degreepolynomial

We guess

yp = Ax + Bx + C

We plug this into the ODE

and try to find A
,
B,

C



that makeYo Solve the ODE.

A
,
B

,
c are constants to[be determined

We have

yp = Axi+ Bx + C

y= 2AX + B

y =

"
= 2A

Plug this into y"+ 3y' + 2y = 2x

to get :

(2A) + 3(2Ax + B) +2 x +)
= 2x

-
-

yp" Yp

We get :



2A + 6Ax + 3B + 2Ax+ 2Bx + 2) = 2x2

#2B)XEB+ 2) = 2x2

↑ ↑ ↑

② ⑳ ⑳

We want

2A = 2 Q

6A + 2B = 0 ②[2A + 3B +2 = 0 ③

① gives
Plug A = 1 into & to get :

6(1) + 2B = 0

So t3.



Plug A = 1
,

B = - 3 into & to get :

2(1) + 3(- 3) + 2 = 0

Then
, E

Thus ,

yp = Axi+ Bx + C[= x- 3x + 7/2

-

#3 : The general solution to

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

is

y =3h + yo

y = ce
x

+ (
-

+ x
= 3x + 7/2&



~
here , an are any constants



Ex: Solve

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

-

Step1 : We need to

solve the homogeneous equ.

y" - y + y
= 0

The characteristic poly. is

r2 r + 1 = 0

The roots are :

r==4((



=

t-Bi
i = v- I

&O ==ii = - 1

u

&
Then,



Yn = c
,
e "

cos(px) + cesin(Bx)

= ce
*cos(X) + sin(X

are
any costa

finish this one.


