Mathematics 325
Winter 2002
Two Take-Home Problems for Exam III

1.(10 pts.) (a) Let n be a nonnegative integer. Show that the operator
T given by
1 d df n°
Tf(r) = - —(r—) - — £f(x) (0 < r=1)
r dr dr r2
is hermitian on the vector space
vy = { £ ec®0,1) : £(1) =0, £ and £’ bounded on (0,1] }
equipped with the inner product
1
(%) <f,g> = If(r)g(r)rdr.
0
(b) Are the eigenvalues of T on VB real numbers?

(c) Are the eigenvalues of T on Vo positive?

(d) Are the eigenfunctions of T on V corresponding to distinct

BI
eigenvalues, orthogonal on (0,1) relative to the inner product (*)?

(Please give reasons for your answers to (b)-(d).)

. (10 pts.) Use separation of variables to solve the variable density
vibrating string problem:
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Fourier Transforms
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