
4 2 The Neumann Condition
We now consider

The Newmann specifying the value
condition of w on the Boundary

We now consider either the wave equation

Ugly E LUNCH owe t o

Ufo E ME 4 0 t 0

Cyo des Mao yes once

or the diffusion equation
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Notice that now the boundary conditions involve
u rather than u

Usingseparation of variables 2Gt X NT we

reach the same equations for X and T as before



X part As before we have X NtpX 0

which leads to solutions of the form
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Let's write the derivative of this which we will need
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These are the EIGENFUNCTIONS

for the Neumann problem



can we have eigenvalues that are not positive
I e can we solve X D XXX axed

with the boundary cord X o X e O

and with X E Q which is not positive

Try to we get X 0 so that
X Ct DX XED

Apply BC s O X'D X e D
We can satisfy the Bcs with D 0

X C constant

is a legitimate solution
x o is an eigenvalue

X O or X E EIR It can be shown that

such values of X cannot be eigenvalues but we

skip that for now

So the eigenvalues are

Xu RE n hi 2
These are the EIGENVALUES

for theNeumannproblem



T part The Tct part will be identical to
what we saw before with the exception of the
part coming from 4 0

Diffusion equation For Xn O we again
have

T XnKT t
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For 1 0 we have T 0 TE A

So for nel 2,3 we have as before
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Notice that the sine is now a cosine

And we also have a no now the spatial
part is cos Ex I and the temporal part is
a constant which we called A above For reasons

which will become clear we call Ao 2A to find
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In addition the initial condition will have to

satisfy
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Wave equation For x o we get the same

behavior as we've seen before so wehave

U Gt An cos CI et Bn si CE ch Cos Ex

For 4 0 we get X x const as before For that

part we have T E Ice T t 0 so that

TE At Bt This To term goes with the
Xo term which is a constant So to conclude
the general solution has the Joven
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