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Last time we saw that

the general solution to

y"- 7y' + 10y = 24e
*

on I = (-,
1) is

5 X

2x

y = c
,
e + Ge + Ge

~
- particular

general solution solution

In to Yp

y"- 7y + 10y = 0 tw

y
" - 7 y+ 10y =

24e

So we get an infinite #

of solutions to

y" - 7y' + loy =
24eY

one for each choice of c ,
& 2



If we specify y(xo) and

y'(xo) at some Xo they

We will have an initial-

value problem with just

one solution.

Floy= 24e

Y (0) = 0
, y'(d) = 1

L
Auto

We know a solution to

y"- 7y'+ 10y = 2 Ye
Y



must be of the form

y = ce+ Ge+ Ge

Let's make it solve

y(0) = 0 and y'(0) = 1

We have
Sy

+ bex
y = c

,
e2x+ c

y = 2,e + be+ Ge

We have

T
S(d)

+ 6 = 0
< ez(0) + GeDesceet

I



↓

·
↓

c + c =
-
6 QE2 + Sz = - ②

① gives c = -6 -

Plug into& to get

2)- 6 - () + S
=

- S

So ,
3( = 7



Thus
,2

= 7/3.

So, < = - 6 - (i
- 6 - E

=

-

18 - E
=-

The answer is :

·+eA
A

↓ I
⑨ ②

Kikisthe unique
solution to

y"- 7y' + loy =
24e

Y

y(d) = 0
, y'()= 1



Topic 7- 2nd order linear

homogeneous constant[Crefficient ODEs

We now learn how to

Solve

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

Where an, a,, do are constants.

↑ ↑#



Let: The characteristic
-

-nation oy+ any = 0

is

acr + a
,
r + a

.

= 0

~
there w is a number/variable

Ex: The characteristic

equation of

y"- 7y + 10y = 0

is

7r+ 10 = 0



Formulatime

Consider

Stay+ a
. y = 0 (*)

where as
,

a
,

go are constants

and assume a t 0.

There are
three cases

,
depending

on the roofs of the

characteristic equation

azr2 + a
,
r + 90 = 0

.

F↑



=e
**
+ex

characteris tic

Case: It therepeated rea I

root r,Thethe solution

to (A) is

yn = ce + Xe

tic
Case

FL = alpha
roots

3 = beta[then the solution i = v

to (A) is



ecos(px)+ cesin(px)

Er--
-

Ex: Solve y"- 7y'+ 10y = 0 .

The characteristic equation is

n- 7r + 10 = 0

The roofs are

r
=In 4(1)(
-



==
↑[two real roots

case I
This the solution is L

2X 5X

-Cetely = 0

The characteristic equation is

r= 4r + 4 = 0

The roots are

=((4)

=r==



repeated
The solution is

root
2X

case 2

e+xe
Ex: Solve y"- Yy'+ 13y = 0

The characteristic equation is

r= 4r + 13 = 0

The roofs are

r=4(1)(13)

=



ii
Fi

= Bi
& I Bi

2= 2
, B = 3

Answer is

Yn = c
,
e
+

cos(Bx) + ce
*

sin(BX)

Ge
"

cos(3x) + cesin (3x)


