
 Section 6.2 23 Find the harmonicfunction U xp in the

square D x 3 I Oxit Ky it with the Bcs

My4,0 234 0 u g 0
v50

UCT Y cosy I 1 6123
D

Wefollow therecipe we saw in class no
Toss

A Separatevariables u Xy XXYy
O DU UxxtUzy XX Y3 XXYE us

ti o

since we havehomogeneous Neumann BCS in the y variable
we put X and L

We solve Y y t XY y 0 Kyat
Y'a Y 0

This is the homogeneous Neumann problem on the interval
to TJ We found the eigenvalues and eigenfunctions in
section 4.2 They are Xn n But n n 0,1 2

YnG cos Nz Taboo

Now the X part X A XX 0
the inhomogeneous condition

X 0 0 at x it comes later

For X o the solutions are Xx Acashbox Boinklpux



Imposing XD 0 Xn o A cosh x A O

So the solutions are xx Busink Xx

For 1 0 we have Xo x Bx 1A

Imposing X 0 O X A O

So the solution is Xox Box

iii Sun the series

ay BE Bn sink nx costly

iv Impose the inhomogeneous conditions the only
inhomogeneous condition is UCT 3 I cos 23

It costly BE Eg Bn sink Css ng

8 t BE Bo t
t B Sink na Ba 28th 2T
Bn O for all n 0,2

Conclusion UK y It 25inÉ Cosey



Section 6.3 Q1 Suppose thet u is harmonic in the disk D r 23
and that u 3 sin 20 I for r 2 Withoutfinding thesolution

answer U 384120 ti

a Find the wax of u in D G

Calculate the valueof u at theorigin D Y

By thestrong maximum principle su so

the wax of u is achieved on the boundary
2D r 23 So we just need to find the
wax of 38in 20 I over the interval O 2K

The wax is achieved when sin 261 1 in which
case the value is 4

b By the mean value property for a harmonic function
the value at the center of a circle the average on
the circumference so the value of u at the origin
is simply

I snap do ELIE I



Section 6.3 Q2 Solve uxxtuzy O in the disk D ray
with the BC u it 385 up on Fa

g
u 1 3sine

Poisson'sformula gives us the solution D ra

una É S az zatrsj.fr d4 su o

but this seems like a difficult integral to solve
So let's try something else The fact that u is a

constant t a sine on r a suggests that perhaps
we should separate variables and write a Fourier series

O Du arr t fur t rt upp R'a e t k R r O t retRnas

Is o

e t X 00 0

r r a tr Ris XR 0

We have seen that this leads to u r D t Aot ErnAnoshotBusinches
Then 1 13 simp u a D taAo t EE an Anasno Business

1 tAo 3 a B a Ao 2 B Ba and

all other coefficients are 0 So u k o It 3 rising
UK 3 1 32



Section 6.3 23 Repeat the previousquestionfor the BC
u a D sin O I Sino ty sin 30

Now we have simp Y sin30 I Aot If atAnessenoltBasinha

3 ab t al B T B Fa Bz Fas

Ufp Far sins gats r sin30


