
54 Ordinary differential equations (ODE)

An ODE is an equation involving an independent
variable, e.g. X, t and a dependent variable,

eg. y (s) and at leant one of the deniatues

eg. dy/dx

A The order of the differential equation i the
highest-order derivature

0g. x dy - sin (x) =0 21d order
dx=

d*y 4th- order

Linearty: an ODE is lineer if it can be witten

doc^
+..+Q, (x) (x)dy + as (x)y = f(sc)

i.e. no non-linearity of the dependent variable

Differential operators:

function (mumber) =￫ number

oprator (function) ￫ function

f(x) =x=; f (2) = 4

L[y]=dzz; I[sin(x)]:-sin(x)
differential

operator









Why? If we can find a ules that does this

2 (my^ = ub = easy (?)

just f

can we find this speciel w(e)?

uds + way= de (uy)

= de y + uds

쓰  =  A a separable!

product

rule

(du-[ade » M=ep {Sals) de}
no need to worry absut

const. any u will do

and then

Eg 45
xy - 3y = x

y'-3xy =act standard form

: 2 - 3 constant



xu (x) = x3 don't miss x RHS by
1 (x)

�� ( � !y) =x

now integrate J dx:

x 2 3

normally jump to thin
line

(Find c if y (1) =1)

a (x) = oc+2 = 1 + 7 / o c

xu(x) =xe

٥٢


