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PDE equationrelating anunknownF of2ormore variables toitspartialderivatives

look linearPDEs primarilysecondorder

20.1 Important PartialDifferentialEquations

actual variables usedtospecify positionvector f dependson coordinatesystemin use

waveEquation Eu Ia 8
describes fk ofposition time thedisplacement fromequilibrium ofa
vibrating string ormembrane orvibrating liquidsolido gas

Diffusion Equation k32u It
describes temp u inregion containingwheatsources orsinks

Laplace's Equation 82 0

Poisson's Equation Eu got

Schrodinger's Equation Fm Fut virtu ohdote

20.2 General formofsolution

suppose wehave setoff't's involving2 ineptvariables x y
consider typeofft Kiay SE Ui canbewrittenas a th of asinglevariable
p itself a ft of y
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20.3 General andParticularSolutions

not generally true that an nthorderPDE can always beconsidered as
resulting fromelimination of u arbitraryfits from itssolution

givenspecificPDEs cantry to solvethem byseeking combinations ofvariables in
termsofwhichthe sol'smaybeexpressedas arbitrary fits

exact form must bedetermined bysomesetof boundaryconditions

if PDE contains 2indptvariables xsly completedeterminationofsolution
theboundary conditions willtake formequivalent to specifying arty
along continuum ofpoints inthexyplane

Firstorder equations
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whenPDE containspartialderivatives wrt both indptvariables thingsgetpeepoo
let's consider case Ray Cray O
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in orderto find a solk offormway flp require original PDEcontains
noterms in u butonly terms containing its partialderivatives

if aterm u is present Casto can'tsimply divideout dependence onfrp
look urx.yt hrx.y frp

findgeneral sokof x t 2 Zu 0
need to have form army Wayftp.js.t
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SameasoriginalPDEYh u if hisanysolhofPDE termwillvanish
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Inhomogeneous equationsand Problems

if urxy is a sulk then so is a multipleofway or anylinearsumof separate solk's okaytushy constant

equation said to be homogeneous if way is asulk implies 4 y Basha

also homogeneous ifeinaddition if boundary conditions are satisfied byWxy
so is Tufay

like particular complementary Sol's for ODEs

general sold for inhomogeneous problem can bewritten as arm of
any particular Sol 31 general sok

Find general solutionof y x off 3x

consider wo regard forboundary conditions let'slook y Ex If O
Alay y Bby x µd ftp.Yy pdy Exht



p Xdx ydy D Lz 2 try Ily 1 4 C

p 2c y4 2

findgeneralsoll uhy fry4 4 forarbitraryfkf
byinspection Uhy 34 as particular solk

cergy fry2 4 Sy
for Wx o x2 164

army x7y2 3y
for uhy 2 e ri o

uri 0 frit 2

urx.nl 2x2tRy23ytglx4y4

Second Order Equations

most general second orderPDEhasform
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hyperbolic if BZ 4th
parabolic if B 4Ac
elliptic if D 241C

hardstuff letsdeal wronly complementary Kray 0
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of form of 1Dwaneegf 2DLaplaceeq's
Vcterms involve 2differentiating assuming solutionvinyl frp maybe able
toobtain common factor deatprode
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