






1.1 What AN PDEs

PDEs are equations that involve independent
variables

X Y Z t

as well as a function and its partial derivatives

U Ux Uy a U xx Ux z i nn

Typically the equations we will encounter are

of the form

F X Z Z t U Ux My Uz Uz U xx My Uzz Utz D

Definition The operator associated to a PDE

is the mapping L that sends u to the

expression appearing in the PDE involving u

For example for the ware Eq Wet eux the

associated operator is Lu Ute eux



Definition An operator L is said to be linear

if L ntv Lat Lu and Lau a Lu

for any two functions u u and constant a

Example The wave operator is linear But the

operatorassociated with the PDE next uny o

isn't Lu uxtuny

Lucy Mtv at Mtv CADY
Nxt why Vx try t Wy trug

Definition Let L be a linear operator The Eq
Lu D

is called a homogeneous linear equation
An equation of the form

Lu g
where g 0 is called an inhomogeneous
linear equation

Example Let Lu ne kDa the operator
associated with the diffusion eg The

Lu 0 is linear homogeneous
but Lu Sint is linear inhomogeneous



Vector space structure let L be a linear

operator If nisi are all functions that
solve Lao then also LEE aim o for
any constants ai it n

Moreover if v solves Lv g and u

solves Lu O

then nav solves Lay g
So by solving the homogeneous eq we can

find infinitely more solutions to an

inhomogeneous Eq


