
 

CLASSICALLINEARPARTIAL

DIFFERENTIALEQUATIONS PDE

PARABOLIC PDE for example theHeatEguchu
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is space in 2D I X y 3D Is A y z

t is time to isthe initial line
is the diffusivity instant

fly t is tle known foray sources sinks

A is the Laplacian



in 2D Kartesian the Laplacian becomes

Ii
in 3D cartesian

E i etc

91st representsheat butalsomodels other
fields

There are solutions to ReHE that

21K t O i e stationary
Jt

For these Cf Cfb onlydepend onspace
Thesestationeryfields satisfy the

EllipticProblem for example Poisson

Equation
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TheLaplace Equation

There is a 4thorder counterpart to Laplace's

eguatin also elliptic
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The BiHarmonicEguchu

Rwb fCri ca be Zero in Bihermonic egealone

HYPERBOLIC EQUATIONS The wave Equahu
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c isthe wave speed a real geantity f is
source sink
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SOME PDES ARE MIXTURES OFTHE ABOVE
TYPES

The AdvectionDiffusion Equation
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Here y s y tr t is prescribed
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Schrodinger Eguchi
Eguchi
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here his Planck'sConstant

hr brass

Vtr is the potential prescribed
4 is complex
Ruh since the is complex thesolutions are not



like thoseof a parabolic problem

The HelmholtzEquation

Hue 04 KY ft
4 41 k'sO a anstant

f is a sourcelsink

HyperbolicProblems are
characterized by wave

like studies These propagate with finite

speed
The fact that this equation is secondorder

is not a necessary or conditionfor wave like
behavior The equation of the form

t aCh 0
in 1 space diversion has



wave solutions This is a special case of
the advection equation

3 y of 0

where y s ai a constant and 9 2 in

so Advectaequationhas wave likesolutions

ParabolicEquations have heet like sotutus They

dissipateand spreed they do not conserveenergy

They are related to the advectiondiffusion

equehu 3ft Of x of f
whew un is negligible The solutrus propagate

at infinitespeeds

EllipticEgnatia sooHms donot depend on fine

They can arise frm th advection diHusnequation



when 3 O and Y O i.e

of F
or Ps O f

O is the inverseLaplacian

operator found Kic
Green's fondue

Wethinkof solutions to Poisson Laplace equahts
as being non local

Eh The above problem are LINEAR and

have andytied sobihus.fm simpleproblems

There are NONLINEAR counterparts and only

exceptional exapleshave analytic
solutions

Rmd We will discuss linear mob
lens with

two types of boundary
conditions



BOUNDED DOMAINS SPACEHOR

TIME Initial BandyVahePro3lene

UNBOUNDEDDOMAINS SPACEHOR

TIME Cauchy Problems


