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#ast part of topic G ...

Previously we showed that

the general solution
to

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

on I =C- , a)
is

ye + Ge
-

Yh Yp

Where is
are any

constants .

So we get an infinite
# of

solutions to the
differential

equation , some
solutions are :

y = De
*

+ Oe
*

+ Ge
"

= Get
-
c = 0, = 0



=
-

However , if you
create an

initial-value problem
by

specifying y (X0) = Yo , Y'(x0)
= y!

at some Xo ,
then there

will only be one
solution.

-

EX: Solve

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

*

[y(0) = 0 , y'(0) = 1
~XoomC



The general solution to

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

is

y = ce+ ce
+ Ge

Let's make this
also solve

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

We have

y =ce+ ce
+ Ge

*

y =2+5 + Ge

Need to solve :
21%
+co6 = 0C

,
e

Fut -> 2(a
+39+6 = 1

y(a) = 1 20 , e

e



↓
c, + 2 =

-60

[ [to -> 24 + 52 = - 5 ②

① gives C = -6-C2.

Plug this
into2 to get :

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

So
,
-12 -2 +S =

- S

Thus
,
3 = 7

Somet C

Then , c ,
= -6-c = -6- 7/3 =u

#were
x->
4e

2x + (e + GeY



Topic 7- End order linear
- constant&homogeneouscoefficient

We will now learn
methods

to find the solutions
to

2nd order equations.
We

start with the simplest
Ones we

can .

These are

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

Where as , a, , go
are

constants , az0



Exy"- 7y + 10y = 0
↑ ↑
⑮

T
-

Def: Thecharacteristic

-equation of

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

is

ar + a , r + a .
= 0

-



E: The characteristic

equation of

y" - 7y + 10y =
0

2- zu + 10 = 0
Why do we do this ? The

of the characteristicroots

equation tell
us the solution

to the
differential equation

.

-



Formulatime Consider

azy" + a ,y + ay =
0 (*)

where Ga , a ,
go are

constants
three

and 9270 . There
are

cases depending on the
roots

of the characteristic

equation azr2 + a ,r + 9.
= 0.

case 1 : If the characteristic
-

equation
has two distinctFirea

MX r2X

yn= xe
+ ce

-



case 2 : If the characteristic
-

equation has a repeated real

root r
,
then the solution

to (*) is
rX

rXL
yn = Ge + cXe

Ifthe characteristic
equation

has imaginary
2 = alpha

roots LIiBX B= beta[i =F
then the solution

to (*) is

=c
,
e
*

cos(px) + ce
**

sin(BX)

&



Ex: Solve[y"- 7 y + 10y = 0
characteristic equation :

r2 7r + 10 = 0

The roots
are :

-
(7)e
-

r = 2(1)

=

=



r = 5 rz = 2um
Answer :
- SX 2X#&

Yu= ce
+ Cyl

-So e+ 4y = 0[
The characteristic

equation is

r24r + 4 = 0

The roofs
are :

-
(4)4()(

r=



=repeatedE= = 25

Answer:
2x 2

e
Yn=

+ 22x

per+ Xerx


