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Problem 4 Definition of Fourier Transform:
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We have shown in class that:
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For sin(4mkox) simply replace ko with 2ko and you have the Fourier transform:
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Problem 5
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Set: k=m, L=4



The solution is determined by the separation of variables (the Fourier method):
Problem 6 v e ( )
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Substituting this into one-dimensional heat equation and separating variables,
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we obtain the differential equations for G(t) and F(z)
G +fp*G =0,
F"+p*F =0.
Satisfy the boundary conditions:
u(0,t) = F(0)G(t) = 0, u(L,t) = F(L)G(t) =0, t>0.
Thus,

The general solution for F' is
F = Acospr + Bsinpz.
and
F(0)=0: A=0; F(L)=0: BsinpL =0

which yields
sinpL=0 (B#0)
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The equation for G becomes
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The general solution of this equation is

G(t) = Ga(t) = Bpe ™ (n=1,2,...).
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(b) Satisfy the initial conditions:

U(x,0)=50sin(mx/40)+30sin(3mx/40)

Only the terms A1=crt/40 and A3=3cmt/40 give non-zero contribution to the series
solution with B1=50 and B3=30

So the solution is:

U(x,t)=50expl- )\12 t]sin(rtx/40)+30exp[—7\32 t]sin(3mx/40)



