
 

Vibrating String Egh string of length L

Ttt Ayxx O x L too
cont youth o fix endpts
ylx 0 fx non homog initial cond
yfx o o homog initial cond

Call Solin Ya
Found ya xt I Ancos anat since

w Au fasin Ix dx e F sine series

coed

Frig identity
SinAcesB Sin At B sinCA B

2

Combine w

ya at
ET An since etat sin x att

ME An sinful Gatt ItAnsin x att

Not toddle EI Au siu x bee An coef

of F sive series



So Yacht I dd xtat t fog x att

T T
wave traveling wave traveling

Yffyegapanarightwspeeda

Wl non homog initial velocity

Itt a ya 0 exec t o

yCoit y 2,4 0

y x 07 0

yea g

w separation of variables

Solie yiscx.tt E Basin Itt sin Ex
But fat ga sin x dx

P
not save as F sive series

coef of ga



E Ya 49xx Oc x 3 it O

y lo
f y 3,4 0

y
x o o

yea ol glad

gly n
I

i s

But ng f sin Fx dx

In cos E3 cos 241

y exit Basin aft sinffx
w Bn we found A



Ink y ya y solves

Ytt ay xx
cont yest o

y G ol fan
Yt x o glx

91
haplaceEeffetting

thin 2 divil plate laming
Occupies domain R in the
plane

C
boundary of domain

nice

Faces of lamina are
C insulated heat can flow

in and out only from
the boundary

Model temperature u xiy.tl
I 4 time

yay coord of
a point



u satisfies the heat equation in 2 din's

I ul
where

In.FI y Laplace
operator
Laplacian

Another notation Aa

K thermal diffusivity

We will look at the case where u const
in time

Is In 0 Laplace edu
potential edu

Domain will be a rectangle

In In R Dro
b

445 4
2

To determine a

4914 R f soli prescribe
919

boundary condition

For a



Terminology A problem of the form
a O in R

WI values of a prescribed in

the boundary of R is called a

Dirichlet problem If boundary
boundary values are nice it has unique
Solin

Start w Dirichlet problem with only
one non homey condition
Yn

U x b 0
b

May Du O uca.ly 0

glylUfx.o1
0 a

X

seek solin in form Ecaunchy
Assume Unang Xcx Yulyl
went fun o

Un xo un x b Malay O



Take plug into separate
variables x on one side y

on the other
Find dif ey's satisfied by Xu Yu

R'u o X Yat Xu Yu 0

Y II x

Ipad Trends
as

Xu xx
Yu Itn


