
A partial differential egration is an equation

involving partial derivatives
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A partial differential equation or PDE

is solved by a function of more than one

variable defined on a domain D which will

typically be a connected open subset with
a boundary 2D

the order of a PDE is the highest

combined order of any derivative appearing
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A function h x Xn is called smooth if

it can be differentiated enough times

More precisely if a PDE has order n

we require It to be calc which means

a and all derivatives up to order n are

continuous on D
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one classical solution is
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other solutions
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normally we'll require
solutions to be physically

meaningful

First difcfrmODE
an order n ODE has an n dimensional

solution space
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n arbitrary constants

solutions to PDE

in general have
solutions involving arbitrary

functions



you might have seen this befer
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order 2 2 arbitrary functions

upshot PDEs have way more solutions than

homogeneous
liner

only
the equation involves sums of u or one

of its derivatives to the first power
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nonhomogeneous liner

the equation is men but also involves

a given
function of the independent

variable
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A linen homogenous equation can be

written
u 0 alee L is a lner

differential operator
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null space A is a subspace
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ten Alati o
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if L is a liver operator

and u o and L v 0

ten a u ab o

More genally if
u gun are solutions

to L a 0 so is Ecini

in liner algebra every vector space is

finite dimensicial we can find a basis

for Ev Ai 0.3
in PDE the vectorspace

u fu 03 will most often
be infinite dimensional and we'll



need another approach to describe
all solutus

An in homogenous liner PDE has

the form
a f whee f is known

and L is a liner
diff opunto
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forcing function

if un Un are solution

to Lu o

and it is a particular solution

to Lut f

the Écini u is a solution

to Lu f for any choice
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ideas to redue to complexity of a problem
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