





Lecture ANALYSIS 3-7.12.2020 
 
Last week


Characteristic lines associated to 1-D wave equation
•
Solution Heat Equation via Fourier series
•



Today


Laplace equation in a rectangular domain
•
Heat equation on an infinite bar
•





Laplace Equation on a rectangular domain
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Heat Equation on an infinite bar

AH
2 I 8k Ux tUyy o

uld y 0 yet DO O Luis y o

axis

Hi

S aero

Ut CZU 0 XE IR t o

uh e fix c IR

we require that the solution
U is bounded

M salat E M VE.be RxCo.td
M 0

solution

Ulat F x E CH

Ut a FK G'Ct U F G Ct

F x G Ct K E IR
FK CZECH

F Cx k FCx o mi IR
G Ct CZK Ect o wit o

Jfk o we get



F x A e't t B e A BER
Kot

G Ct D e DE IR

NOTE ht'zy Dekita to

NO PHYSICAL MEANING

K E O we denote K PE Pdo

Dn this case we can write the

product solution as follows
Up Cx t FpCt Gp Ct

ACP cos x t BCpj sin e
EP't

Because of the superposition poinciplete

u Cx t f Up G t d p
O

f tCp cos At BCpjsimcpxtfe
dktolpulx.de

otFCp aos px BCp sim px dp fix

is the Fourier integral off
A Cp f If v eos pv do



Bcp a I fCv sin pr do

we can write u as follows
ulx.tl T.jfcofeoscpotcoscpn.lt

s po sin xD do e droit

cos a p cost cos p sin a simp
in p r p pre

ulx.tl ftffffcolcoslpcx oD.to rectItp
to

f f co Eos p n o e Itp do

We are going to use the following
formula

Eos zbs e Ids Eze
b

ftFas p x o e dP2tdp

s c't p p cs p It
dpa ds

CTE



fTosC s e iffy
we set 2b XI be

C VE 2C Tt

From the previous foemule we get
that

27 e Gift

it
a t f fco e

l
do

PROOF OF FORMULA

Tos 2b s e Ids Tze
b

IC b Eos abs e Ils

I b a 172 a sin zbs e Tds

Tsim abs da e
2

do

e Tsim abs fot eieosczbslzbob.cm
O 2b IC b



I b 2b 712
Icon fffids ELI b Ilo e

Recall y Ct _act y Ct GAUSS

Y lo a ao INTEGRAL

A CH

y Ct doe where Alt foulstols

e b 2b f 2b db 21 bz b

Icb Ez e
b

D

LOOK AT BONUS EXERCISE SERIES

F e

2

G fj e ie ixs.lu
cry
IG

ALTERNATIVE METHOD BY
FOURIER TRANSFORM
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