Solutions of Assignment 6

[image: image1.png]4.4.3 (b) By separation of variables, u = ¢(x)h(2), %ﬁ—h' = %;—' — 2. The boundary conditions ®(0) =

and (L) = O yield A\ = (nw/L)? with ¢ = sinnnx/L, n = 1,2,3,.... The time-dependent equation
has constant coefficients,
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poh' + BRh' + (%75) Toh = O,
and hence can be solved by substitution A = e”?. This yields the quadratic equation
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whose roots are
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Since B2 < 4poZo(7w/L)2, the discriminant is < O for all 7::
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Real solutions are h = e #t/2,0 (sin w,t, cos w,t). Thus by superposition
s nmwxT
u — e Bt/2po0 E (an coswnpt + b, sin w,, t) sin ——.
L
n=—1
The initial condition u(x,0) = f(x) determines a,,, a,, = % fOL S (x) sin 2FZ&dx, while %—’;(a:, 0) = g(x) is
a little more complicated, g(x) = > .7 ; bhyw, sin Z2FL 2p0 E a, sin %x, and thus
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