Solution formulas for certain PDE

For the initial/boundary value problem for the heat equation
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E(ﬂf,t) = @(
u(0,t) = u(m,t) =0, t > 0;
u(z,0) = f(z), 0 <z <m,

r,t), 0<zx<m t>0;

if f(x) has the Fourier sine series

x) ~ Z by sin(kx),
k=1

then the formal solution is
Z bee * Psin(kx).

For the initial/boundary value problem for the heat equation
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u(,0) = f(z), 0<x <.

if f(x) has the Fourier cosine series

x) ~ % + Z ay cos(kx),
k=1



then the formal solution is

+ Z are """ cos(kr).

For the initial/boundary value problem for the wave equation
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u(0,t) = u(m,t) =0, t > 0;

u(r,0) = (2), %

if f(x) and g(x) have the Fourier sine series

x) ~ Z b sin(kz), g(z) ~ Z g sin(kx),
k=1 k=1

then the formal solution is

O<zx<m t>0;

(2,0) =¢g(z), 0 <z <m,
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b cos(kt) sin(kx) + — sin(kt) sin(kx).

For the initial/boundary value problem for the wave equation
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u(z,0) = f(z), E(LO) =g(z), 0<z<m,

if f(x) and g(z) have the Fourier cosine series
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k=1
then the formal solution is
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