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Topic1 continued ... )

#: Let's find a solution

to the initial-value pro blem

SearObenon
-

Y
'

= ya S

condition on solution[[y(0) = 1 &

EI

Consider f(x)=x

Then : f(x) = (l-x(
+

f(x) =- (1 -x))- 1)
= (1 - x)

- 2

= πx)



Then,
f(x) = i= [i]= 2
L yz
y

Su,
f(x) =+ satisfies y= y:

Also,
checking :

f(ol = Fo = /]y=

So
,
f satisfies

the problem

- solves the
You could sayproblem
on I = (

- X ,
)



HW1[2(d , e)
Given any

constants

C ,
andC show that

- 2X

f(x) = c , ex + (eJsatisfiesy"- 4y = 0
on I = ( - x ,

d)

EXi C
,

= S
,
2=
- 3

--zef(x) =

We get :



f(x) =ce2 + ce
2x

I
these

- 2X
exist

f(x) = ze
*
-22 for

all X
- 2X that is

f"(x) = 4422+ 429 =,

Plug in y"f" and y = f to get :

y"- 4y = (44e2*+4 -x)
-4(c ,

em*+ (ex)

= O

So
,
- satisfies y"- 4y = 0

on F = (-B,
d)

.

-



⑪ Find C, where
- 2X

f(x) =ce + Ge

solves the
initial-value problem

Y
"- 4y =0[y(0) = 0310) = 1 Join

We already know
from 2(d)

- 2X

that f(x)= e
*

+ e

Solves y"- 4y = 0.

Let's make it
solve

the extra
conditions .

We have



f(x) = pe + (e
2x

- 2X

f(x) = 2c ,
e
*
- 24e

We need :
- 2(0)

=3 e
210

+ Ge I
f(0) = 1

E [= 2(0) z
- 2(0)
= 0

f(d) = 0 24 e C

di
c + c = 1 C +c

= / Q

[ [24 -24 = O
-

c - C
= O ②

② gives = C2 .

Ply <= into 0 to get

+2 = 1 .
So
,t



Plug back intoa= to

getf also

Su
,

f(x) = c ,
e2+ (e

2x

= te + te
x

is the solution .

->or

2(e)
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&pic3-First orderlinear ODEs

We will give
a method

to solve

y + a(x)y
= b(x)

&on any
interval I Ex blx

Where a(x) , b(x) Y
'

+ 2xy
M

L

are continuous. a(x) = 2x

Since alx is

continuous we
can trad

find an antiderivative #d
A(x) =Sa(x)dx
So
,
#(x( =

a(XSxd
I



Multiply y'ta(xly =b(x)

byeA(X) to yet :
A(x) I

A(x eAa(x)y = b(x)e #
-

Ty + 2xy = X(e
+ (X)

. y) e
*
y+ 2xe

*y = xex
-

We get ↓ #

(e
*!y)= b(x)e

**Ey= xe*

Integratebotespect bit
to x to get :

**y =(b(x)eAmdx



Solve for y : ↓
y = [ A()(b(x)e

*
dx

Since youcanreverse
the

exabove steps *
this is the

solution

-the ODE.


