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Last time we saw that the

general solution to

y" - 7y' + 10y = 24eY

on
I = - x, d) is

2x s
+ 6ex

y = 42 + Ge ~

- particularhomogeneous solution Yp to

solution In to

y - 7y'+ 10y = 24ex

y"- 7y+ 10y = 0

Where < , c are constants.

-

We have an infinite # of

solutions ,
one

for each choice

of C
,
&2.

-



But if we turn it into an

initial-value problem then

We will only get one solution.

Ex: Solve

Y·-

y(0)
Conditions

y'(0) = 1

From last time
,

the general
X

solution to y"-7ytloy = 24e is

y = xex + c+ Ge

We have

y = 2+ Se
*

+ Gex



We get :

Si]
⑫it+ de = 0

2e+ 5+ Ge = 1

be

·
↓



·
O gives = -6-2 .

Plug into & to get :

z(- 6 - 2) + 54 =
- 5

So ,

32 = 7

Thus , C = /3

Ergo , c
,

= -6 - C

=
- 6 - 7/3

=- - E =



Thus the solution to

y"- 7y' + loy = 24e
*

y (0 1 = 0
,

y'(0) = IEis 2X

y = c
,

e + ce + Ge

=-+ + Ge



Topic 7- 2nd order

Wlinear homogeneous

constant Coefficent ODEs

We now
learn how to

Solve

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

-wean arecost
a

↑ ↑
⑰
-



Def: The -characteristic
entration of

azy" + a
,
y + a

. y = 0

is
azr + a

,
r + a

.

= 0

here
is a

number/variable.

Ex: The characteristic

equation
of

y" - 7y + 10y = 0

is

An
+ 10 = 0



FTime

Consider

azy" + a
,
y + ay = 0(k)-

where an, a,go are
constants

assume
a2 0.

and

There are three cases , depending

on the roofs of the

characteristic polynomial

ar2 + a
,
r + 90 = 0.

the
Muel: Suppose

Charac teristic polynomialFronthas



then the solution to (*) is

r
, X rzX

Yu = ce + GeL
case 2 : Suppose the
-

characteristic polynomial
has a repeated real

root ~ (only one
root),[then the solution to (A) is

rX
↑ X

Yu = ce + cXe

Fcase 3 : Suppose the
J

characterishi polynomial
L = alphaShas imaginary/complex B = beta

-

rootS Lii = F



then the solution to (A) is

↳=ce
"

cos(px) + Ge*sin(px)

-
-mu-
-

Ex: Solve y"- Fy' + 10 y = 0
.

The characteristic polynomial is

r2- 7r + 10 = 0

The roots are

r=(1)(10)



=2

=
↑

case

Answer : twoa
2x

5 X
&

y+ 4 = 0.

The characteristic equation is

r2 - 4r + 4 = 0

The roots are :



r=4(1)(4)

==
↑

case 2
IWone rea

The solution is root

2X

-1+ 13y = 0

The characteristic equation is

r= 4r + 13 = 0

The roots are

r = MIN4()(13



= -52

=
*i

=i

-FlbJ = 213i
S
· 2

=
- 1 -

LIBi
2 = 2

,
B

= 3

The solution is

Yn = ce
Ycos(BX) + cesin(Bx)

Ze
"

cos(3x) + cesin (3x)


