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utt(x, t)− c2uxx(x, t) = 0 −∞ < x < ∞,

u(x, 0) = φ(x)

ut(x, 0) = ψ(x).
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u(x, t) =
1

2
[φ(x+ ct) + φ(x− ct)] +

1

2c

∫ x+ct

x−ct

ψ(s)ds. ���
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ut(x, t)− uxx(x, t) = 0 −∞ < x < ∞
u(x, 0) = φ(x).
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u(x, t) =
1√
4πt

∫ ∞

−∞
e−(x−y)2/4tφ(y)dy. �"�
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lim
t→0+

u(x, t) = lim
t→0+

1√
4πt

∫∞
−∞ e−(x−y)2/4tφ(y)dy =

1

2
[φ(x+) + φ(x−)]
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E(t) = 1
2

∫ +∞
−∞ u2

tdx+ 1
2

∫ +∞
−∞ u2

xdx = E(0).
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un(x, t) =
1

n
e−n2t sinnx
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u(x, t) =
1√
4πt

∫ +∞

−∞
e−(x−y)2/4te−ydy

=
1√
4πt

∫ +∞

−∞
e−

(y+2t−x)2

4t +t−xdy

=
et−x

√
π

∫ +∞

−∞
e−p2

dp

= et−x.
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