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Solution to Exercise 11.14
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From Eq. (11.81), we get
u(x,t) = ﬁ(t)e“}”(t)'x.

Substituting Eq. 1 into the continuity equation, we get

Vu=0 = 88% (ﬁi(t)e“%(t)'x)

= ia (1) e FO*R, ().
From Eq. 2, we get
k(t)-a(t) = 0.

So the continuity equation requires that #(t) and a(t) be orthogonal.
According to Egs. (11.80) and (11.83), we get
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Multiplying Eq. 4 with 4; and Eq. 5 with &,,, we get
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Adding Eq. 6 to Eq. 7, we get
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Multiplying Eq. 8 with 4,,;, we get
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So given that this condition is satisfied initially (i.e., £(0) - @(0) = 0), the
evolution equations for £(¢) and (¢) maintain this orthogonality.
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