
Posial Diffexential Equaticn

Cuatin which contaìns an unknown funchn of tro or more variable and

iTS par hal devivatives aorth reSpect to hik Vaviabu, i6 Knonn as Pahial Differeth

fsuaton.

Ihe ovder ofa partial differenstial equaton isthe order of th hgh

derivative present in-he uahn.

Let us Consi der the arder nar paial differential
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Jhis difesertal ation is the bypenbolic Porial difeential aauation.



A Some Inportont fartial Difkvertial Eguahoni
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5 Helmhate Dferhal Equaton?

� he indepen dut paet ofthe Aition of

either -the diffucive othe wave quaton

6- Schidngen's Equahon

The tme-independnt form
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Tine- dependent orm?

Soluhon of fatal Dileaenohal Equcthon?

Method of Sepa rartion of Vari ables

One - dimensional Wave
equation

Tn thip method,lt ux(a) )
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Sole the ditfevential uatim 2
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@ Saaction of Laplace's Equation in Cantecian Cooroiaes

(Method ofsporotion f voniais)

Laplace e9uati on in Gortecian coon@irateis �
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4ere

Ki,K K3 ahe arbitray comtans (poshve a negtre) relatedy ti).
Esu vepresent, ehetion for a paohculce choie f Mia pasticulce choiu f Ki K,s. As hy y
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chere
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Soluion of Lapace s Eguation in Genevol Cylindeical co?hates;

(Gerueal Gylindical tanmios)

The Laplae s eguatim

în
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1

n his uation LHs istu furn etion of 2 alne ahile RHS istne fur chon

4y and 8 and is imdepen dent f2,-therefre each side must be
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These soutioms of Kapace's equathen ore Cal ed

do cal h arrmonics.

B Soluton of Laphce's Eauation in Spherical folar Coorainates

(Sphevica!ttarmonics )
Laplace's equatn vuso in Apheica poler Cordinates (,8,)

toxes te fem:
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Substheting )in(,we

(go4) (Ro)

Diding k69, we ge
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Mutey thrugout b sino,we get
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he solutienfguatin(v) is �
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e-CP,")+ D 8, ()

CA.(cao)+D."(C0) (
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Diffucim Equatizn or, Fourier f uaton of Heat flow

We Knaw-that heat flms frm regins ¢ highes om poratuve to

thase of lonee temp eratuTe and erpei mets Shnthat therak ghe

Ihis mplies that the velochy vf heat flo in a body is fte

fom� -Kgpedu -()

cOhne Kis a constont caled the thermal condu ctivty of the body



u .2,t)is-the temperature at pashion (a., )and tino t

Non Comsider a egion of volme V boun ded b surfacesfhe body.

Consi de a Bomall olentdcfthe ufaes,the diection T

ufaeelement i& alon g-tre outwand drawn normal

tiz unit vetr
along
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H
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-the voleme V per unit time i i-e,
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As volume elemot dv is orbihany thevefre suh6o hulds y
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