
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

2u 2u
+D t£ tfu = 4.+B u

Homogereous Par tial Ditferentad Eguation

if 4 t0 � Inhomo gerkons fahal Diferential Equechon.
�

gentond

COr A,&, c, ,E aTe Called o-efficient of faeial DiHferenial tqutin.

Depending upom -the nature af-e Aolution of-tuis diffkex ential onthom,
the portial diffremtial eguatien Cam he Apecifed into 3 pats as

B-4AC = Negatre � Elliphic

- fositve typerbolic

O Exarplos?
� farabolic

(-s)2 -
dyi

4()(-1)

(i)

This tantl Differentialfquation n hu typen bolie paçtal diffrental

4uation.

=0

Jhis difesertal ation is the bypenbolic Porial difeential aauation.



A Some Inportont fartial Difkvertial Eguahoni

i. Wave tquatian i
=

D'Alembertian

Vdisplacement of a igthy

Sethed Aing
aa four dimenAnd analagus

deyecio of ashetehed menane of Lapla ciam in Minkos

V cument
potential along

Apacea
electical toansmísson Un

2.
Heat flmw Eguationi

he tim dependdent heat

47� Comstnt (diffusi vity)

nom tedy sat teomperatn rewh
no heat Souru or t mo

-the Con cetration of dffug
matiol.

3
Lapla ce'a Euation:

mast ainp ortamt and most

Used.
commy

V qlartahind potorhal Tgins cmtaining
no matter

Llectrostahic potetid m a unifom dielectnic

maghete potenhal in fee spaa

steady fo of electn'celectn'c potential in the

Cuents

tnperature in e eoy fthermal equilbnim

velocty poterthal a points of a homogeneus igwd moug
otationay

4. Poisson's fquator.

pouco densrty

fnctionef positon Coadde



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
2m
12

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) )
wher

get
�

dz

Diding bet,si ode X(a)f()

and f is fnction ft

dt ke cove veoiy

X(0 d dt

Here left hand ide is but rght handFide is a function

f hich are in dependlent of each othe:

Honce we must cencuoe both ide mt ee 2quel to Boe con stent.

:- (ConsttA)

X

11

-Thase to are fomnilier difterential euatien Hy.
On)



So, is bolution il be gien

X0= A Ssh A (2) +8 ces Aa

id -thM Aduction ofhis e9uatten

ulo,t)= o

u(lit)= 0

ula,o) f()

(*,)= 0

Ne have,

-(0)

subject-to theCondion

D ca Aet)

frm Comdiion o)

(° Gn Act +D cuy Àct)

(â Sn dct +
A

cos Act)

fom Condition (i2

a

o- Sin A a Sin Act + b co Act)

on.

nel, ?, 3, –

hnct

u
n2

Sin
nnc



from cmdtion i, e get

L

Cos nTrct

Com ditioni), e hqve

cOhich iB the

limit

fourien eries prponeion of an odd
.oithi the

Thus tae soletion

U

the abore cquatien coitnthat con dition is gren

nn ct

O fnd the Aothon of this 2quothon

condit
u(0)>o

Bubjed to the

u (a,6)

We hare,

(Cenact +D ceo act)

( A = Canstnd.



tom Con ditun i), we hae �

0a Sina (asin Act + b ct Àct)

--Al n

nT Ohe n=,2,3,-

Sty nct-+bCs

trm conditionv), we have

nnct + bo Cog

hoem

an Sin n

Son
Nct



Sole the ditfevential uatim 2

tere the fmcton u depends cm -twD vari ables ady. Lt be fumetfon

of x ad Yhe functioray,bo we Can ovik �

u(y)= X()Y(o) 9

Equ"() beromes

(x)-3(yo
2%- T- -3, xYo

Divicding by xY,we gt

X Y dy
=

o y ny H this eguation is Aatisfedthen ah Aide must be asual

to Sane Constt (Boy K)tn

X
3

Vamae Vaiabley

2

X 2

anol
ay

L

.u- xY =Cia



he glven diffeential euotio u
ifulo)

0t =T

dt

o1-ptT

1

X - (g)

�T-Ae-tlt

and x +x=o � X (C

.Ae
-þ??

Gen ua,)
-theefee,

on boh ide.
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