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Topic 1 - What is aEleventialequation ?

EX : y = 3y
-

To solve this
differential

equation
we
want a function

y where y"= 3y.
3X

Let's try y = e.
3X

We get y= be

Notice that here y = 3y.

So
, y = e

*

solves y = 3y .



Def:

· An equation relating
an
unknown

function
and one or

more of

its derivatives
is called

a

differentialequation .

time only
· If a

differential equa

has regular
derivatives of

a

single function
then its

called

andinary
differential

-ration (ODE) .

If it has partial
derivatives

then its
called astial

differentialequation (PDE) .

· The order
of a differential
-

equation is the order of



the highest derivative that

-curs
in the equation

=
oforder 2



Ex: y" + 2x3 y' = sin(x)

y is the unknown function

y = y(x) is a
function of X

X is a number

-DEofOrder
= 0

Here n = u(X ,y)
is a

function of X and y.



Eoforderea
if it is

of the form

-an(X)y(m+ an - , (x)y(n
- "
+ ... + xy +mx)y

= b(x)

~ -

-
only have

themEX's and #'s
in

-

Ex:

2x2y" - 5y' + zy
= cos(x)

~ Wi W -

---
# and X's



#near ODE of order 3

Exi

By- xymzy +2=2
--
#'s & X's

LearODE of order 7

Ex:
yzy'- y =X
W -
& #'s & X's

not
#'s

& X's

non-linear ODE of order /



Def : The real number is denoted

-

by R.

-
-
-

is an
interval of

the form :

-

= (a ,b)in
IR

a

-
or -

I R
I = ( y, d) #]11111118

or



E
= (a,d)/111111111
-

Op I

= ta,d) 1111/
R

-

↓



Lef: A function f is a rotation

to an noth order
ODE on an

open interval
I if :

Of , f'f", ... f"exist on
E

and

②When you plugf
and it's

derivatives into the
ODE

it solves it for
all x in

#

In addition ,
sometimes one

is given what

f(xo , f'Exol , cry
Flo (xo)

must equal for
some Xo in

F.

This turns the
ODE into

an metitialvalue problem.



E: Let's find a solution
to

y" = - y
on F

= ( - x, d) .

-

↳
-

y = sin(x)
is defined

fur all



We have

y = sin(x))

y = cos(x)

= - sini
So
,
y" = - y

This , y =
sin(x) solves

y"= -yunI
= (- D , d) .


