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(Last part of topic 6 ... )

Last time we showed that

the general solution
to

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

on I = - a, d)
is

y
= ce+ ce

*

+ Ge
- L

In Yp

where C, are any
constants .

This gives an
infinite number

of solutions. For
example,

-azen



y =0+ 1 .e+6)
= e+ 6e

T

~Geo
If you constrain

the problem

to have initial
conditions

will get onlythen you

one solution
.

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

*⑮(0
,
y'(d = 1



We know any solution
to

y"m7y' + 10y = 24e
*

must be of the form

y = c ,e + ce
*

+ be
*

Let's make this
function

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

y = c ,
ex + ce+ Ge

y'=2+ Sce
"

+ Ge
*

2601 Ge= 0
ce

②Dl -> 24,5 + 6 = 1

⑳6Ei



&6c + 2 = - G[24 + Sc = - 5 ②

O gives c = -G-C .

Plug this
into2 to get :

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

So
,
-12-2 + S =

- S

Su , 3= 7

So
,
Cz = 7/3

Thus, c = -6 - 2=
- 6 - 7/z=2)

Answer:+bet2X 7

y
=-z +



&
-

In Summary : Let I be
-

an interval with azga, Gob
continuous

on I and az(x) to on I,
then

I

(x)y" + a , (x)y
'

+ a . (x)yb(x)
I⑳(4= 30 , y'(x)

= 3 .]Where Xo is in I

has only one solution
.

-



Starting in topic 7 we learn

the techniques to
find

the solutions to
2nd

derequations

Topic 7- 2nd order
linearWhomogeneous constant coefficient

We will learn
how to solve

equations of the form

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

where az,a, as
are numbers
where acto

-7y'+ 10y = 0
&

t⑪



#Thecharacteristic
-

equation of
-[azy" + a ,

y+ a . y = 0

is

acr + a , r + a.
= 0

--

E The characteristic equ .

of

y"- 7y + 10y =
0

is

-ArtBoots of
the characteristic equation



give you the solution to the

differential equation
-

Emula Consider

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

where as ,
a
, a.

are constants

and A2 0 ·

There are three

cases depending
on the

roots

of the characteristic
equation

azm + a ,
r + 9 .

= 0.

Casel: If the
characteristic

equation has two
distinct
then the

real roots rista[solution to (A) is r2XrX

Yn= ce
+ Ge



case 2 : If the characteristic
-

equation has
a repeated real

root W
,
then the solution+axe

to (*) is
rX

rX

case 3 : If the characteristic
-

equation has
two complex

roots &IBi , then the[Solution to (A) is 2X
&

Yn = cecos (px) + ceSin(px)

- ILalpha i =m
&BE beta
·
=-Sul



Ex: Consider

y"- 7y + 10y = 0
Characteristic equation

:

r2 7r + 10 = 0

The roots are :

=

-
=

= twodist6= 5
,
27



Answer : Sx 2x

Yn
= 4e + Ge
-

R2X

Ge
**
+Ge

-

E: Consider

y"- 4y' + 4y = 0

The characteristic
equation is

r2 4r + 4 = 0

The roots are

- (4)424(
-

V =
2(1)



==
↑

one reaWiroot

r = 2

Answer:
2X 2x

Yn = xe + CXe

-
rX

+cxe


