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EX : Let's find a solution

-

to the initial-value problem
&non-linear

econdition thesolution[#
Considerf(x)=

①Let's verify that
f

satisfies the ODE.

f(x) = (1 - x)
-



f(x) =- (1 - x)
-2

. )- 1)

= (1 - x)
2=

Note : f(x) =cx =[ii]= (f(x)

So , f satisfies
y= y 2.

-

Oinitial

value problem .



Fixture

T1111110
You could say that
f satisfies

the initial-value problem

END~50 ,
1
Este-



HW 1[2(d , e)
⑪ Let C, be any

constants.

Show that 2x
- 2X

f(x) = Ge
+ ce#DSatis fies

y"- 4y = 0

On I
= (D , a) +

have :
these
all

f(x) = ce + Ge
- 2XI arefined forf(x) = 24e

*
-2e all X

- 2x that is

On
f "(x) = 44e*+4

I= (-x, d)



Pluy y = f , y"= f "in to get :

y"- 4y = (4x2
*

+4 24)

- 4(c , e2 + Ge 2x)

= O
- 2X

Thus
,
f(x) = c ,

e2
*

+ Ge

satisfies y"-4y = 0

-,
).F2(d]

⑪ Find C, So that
- 2x

f(x) =ce+ e

satisfies the initial-value
problem



y"- 4y =0
y(a) = 0 z conditions[Yety(a) = 1 solution

We saw in 2/d)
that

f(x) = c ,e + ce
2x

Satisfies y"- 4y = 0.

Let's find CC So

that f'(o) = 0 and f(o)
= 1.

We have
- 2X

f(x) = ce2* + (e
- 2X

f(x) = 2ce*- 2e
We get



↑

< e2(0)+
- 20
= 1Ge

T-4(%- 22g2% =24e O

de
c
,
+ (2 = 1 ①-[2 c - C = 0 ②

② gives=.

Plug < = c into D to get92 + 2 = 1
.
So
,
2=1.

So, = /2.

Thus
,
c
,
= C = /2

.



So
, f(x) = c ,

e
*

+ Ge
2x

= te + ze
2x

solves the initial-value problem.
-



3-First-orde
We will give a method

to solve

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

on some interval
I

where a(x) ,
b(x) Ex: b(x) = X

we

Fare continuous. Y
'

+ 2xy=
L

a(x) =2X

Since a(x) is
I = (- x, x)

continuous -

can
find an Ei ↓

antiderivative

A(x) = Sa(x)dx#
So , N(x) = a(x)



# ↓
Multiply the ODE

by gA(x) to get :+Exe
*y = xe*

gA(x)(y+ a(x(y) = e
**
b(x)

A(x)b(x)
(xy'+ e

* (*

a(x)y = e

:
↓

So ,

(e*3)y= xe*
(g
+(! y)) = e

+ (*

b(x)

↓Integrate both
sides

with respect
to x to get :

A(X)

e . y
= Se
*b(xdx

Thus, =Sxe*dx



y = [A(x) , JgA(x)b(x)dx ↓
#i

Since you can Feereverse the

steps above this

/y =z
*
e
*
+ (exis the only mu

solution to - x+x=C
the ODE.

-Lex


