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Topic 8 - Method of

WUndetermined crefficients

-

We want to solve

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

Where as ,
9. ,

9. are constants.

-

E: Two examples are :

y" + 3y + 2y = 2x2

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



Method:
Sepli Find the general[Solution In to

azy" + a ,
y + asy = 0

Ste2 : Find a particular[Solution Yp to

azy" + a ,
y + a

. y = b(x)

ep3 : The general solution to

Es
azy" + a

, y + a
. y

= b(x)6[is
y = yn + yp



How do we findyp in step 2 ?

We guess yp and try it.

Here's a table for guessing.
-

-

b(x)

tant

degree one polynomial#like 2x- 3 or

degree two polynomial
2

like 10 X Or -

sin(RX)
where R is constant

-

-
cos(RX)

constant Acos(kx) + Bsin(kx)
where k is

II S



I
exponential such as

/AerYRX RX

e or 3e

where k is A

-tatI degree one poly .

times exponential
like

kXI RX

or (2x+3)e /(Ax +B) ex
Xe

where R is

a constant-



soluti
a

homogeneous
equation :

y"+ 3y' + zy = 0

The characteristic equation is

r2 + 3r + 2 = 0

(r + z)(r + 1) = 0

--
r + 2= 0 r+ 1 = 0

r =
-2r = - 1

The roots are r =
- 1

,
- 2

.



The general solution is

- 2X

-En
= e + Ge

Ste2 : Find a particular
to

solution Yp

y" + 3y' + 2y=
& degree 2Cpolynomial

Guess : yp = Ax+ Bx + C

We will plug it into the ODE

and find A
,

B
,
C that work.

We need : Constants



Yp = Ax+ Bx + C

Yo = 2Ax + B

Yp = 2A

Now plug it into y"+ 3y' + 2y = 2x

to get :

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

~

y ↳
We get :

2A + GAx + 3B + 2Ax+ 2Bx +2) = 2x

BIX+ 24 = 2x2

O
2 ⑳

So we need :



2A = 2 O
6 A + 2B = j ②[2A + 3B + 2 C = 0 ③

① gives A = 1
.

Plug A = 1 into & to get 6(1) + 2B = 0

Thus
,

B =
- 3.

Plug A = 1
,

B = -3 into

to get 2(11 + 3( - 3) + 2
= 0.

Thus ,

c = 7/2

So ,

yp = Ax+Bx + C

x- 3x + 7/2



e3 : The general solution

to y"+ 3y + 2y = 2x2 is

y = yn + yo

y
= ce

*

+ Ge+ x 3x +72W
where C

,
C can be any

constants.
-



Ex: Solve

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

-

Stel: Solve the homogeneous

equation y"- y + y = 0
.

The characteristic equation is

r r + 1 = 0

The roots are

I4(11(1)

r = 2(1)

=E
2



⑰i-=i -
-

↳B

Yn= e
*

cos(px) + ce
*sin(BX)

Yn = pe
*crs)Ex) + Gesir (x)[where,

G are any constants


