Chuestion 11
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The one-dimensional wave equation {Handbook, page 31} iz — = ——.
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Setting u(x, 1} = X {x)T{t]. it hecomes I
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Separating variables and applying the vsual argument. wie have
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The boundary comdilions are
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By Theorem 4 of Undd 1T (Handbook, page 20} cipenvalues of problem for X

are only positive ones. When A& = 0
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and X{0) = 0= B =1.
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and corresponding eigenfunctions are sin - rip | I G f

Eigesvealues are A, =

General solution for T for A > 015
Tit) = € sim v At + D eos v et
Combiping solutions for X and T, we have
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Taking a linear combination of these:
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[Fourier Series of zoro function)
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Assmning term by term dilferentiation, we have
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Applyving the initial condition,
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By inspection,
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{ARernatively use Fouoer Secies bant ehis s long.)
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