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Whats?

Ex: y = zy
is an ordinary differential

equation (ODE).

To "solve" this
equation

we want
a
function

that satisfies
the equation.

Consider y
=e

Then , y=
ze

So , y= zy
if y =e



Bef:
· An equation relating

an

unknown function
and one

or more
of its derivaties

is called a differential-
evation

· If a differential
equation

only has regular derivatives

of a single function
then

itscalledadiTDE
-

If it has partial
derivatives

its called a partial
-

dferential
equation (PDE)

·The under of a
differential

equation is the order of



the highest derivative that
occurs in the equation .

Ex: y= zy

ODE of order I

-

Ex:+ 1 = 0

++ y + 1 = 0

ODE of
order 2

-is actioncos(x)



Here y is a function of X

where X is a number .

This is an ODE

of order 2

-

E C = 0

is called
Laplace's equation

.

HereU is a function
of

x and y . (u = u(x ,y)]

This is a PDE

of order 2



Lef: An ODE is called

A

near if it is
of the form

an(x)y(m)+(x)y(n- ...+
x)y

-

&nu
coefficients only

have #'s & X's

-

EX:
X

2xy"- cos(xY)y +2y =2
u -

--
only X's & It's



is a linear ODE

of order 3.

=x : 2y"+ y + y = 10x

is a linear ODE

of order 2.

-

Ex:

yay" -2xy +2 = 0

W

↑ #this term
makes the equation non-linear



This a non-linear ODE of

order 3.
-

↳ef : The real
number

line is
denoted by R

-C -2

·
-

I= (a,b) I



or

=tablei
or

E = (a ,0I
111111I->

-

or

= =tarR
-zaknanuzana

-mem

Lef: A function f is a

station to
an n-th order

ODE on an open
interval I

if the following is true :



① f , f'f", ..., f'l exist on
I

and

②When you plugf
and its

derivatives into
the ODE

it solves the equation

for every x
in I.

In addition ,
sometimes one is

given
what f(xol , f(x) > 000

f(u-jxd

must equal for someXo in F.

This extra
condition turns the

ODE into an inal-value problem.

Ex: Let's find a

solution to
the ODE

y"- 25y = 0



on I = (- D, b) .

5X

Consider y = e.

This function
is defined

on all of
I = (-0 , 0).

SX

#
We have

5X

y = e SX

y= Se
SX 3 thesereed

y" = 25e



We get

y"- 25y =
25e *- zs(e Y) = o

⑭
So
, y = e5X solves

~

225y = 0 un I
= ( 0, p


