Mathematics 325 Exam ITI Name: Dy Grvew
Fall 2000 (1 pt.)

™ 1.(33 pts.) Consider the eigenvalue problem
(%) =X”(x) = AX{(x) for 0 < x < 1, X'(0) = 0 = X"(1) - X(1).
(a) Find an algebraic equation that characterizes the positive
eigenvalues of (#%).
(b) Show graphically from the equation in part (a) that there is an
infinite sequence of positive eigenvalues of (*).
{c) Is zero an eigenvalue of (#)?7 Support your answer.
(d) Are there any negative eigenvalues of (%*)?7 Support your answer.
(e) Write the eigenfunction(s) coresponding to each eigenvalue of (*).
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2.(33 pts.) ASSUME that the Fourier series of the function
3

Pix) = x — x for O 2 x £ 1
®
~ith respect to the orthogonal set {(sin(nax)} ) on [0,1] is given by
n=

© n
2 12(-1) sin(nnax)
n=1 (ne)

(a) Write the partial sum of the Fourier sine series of ¢
corresponding to the first three nonzero terms, and sketch its graph on
the same set of coordinate axes as the graph of ¢.

(b) Does the Fourier sine series of ¢ converge to ¢ uniformly on
(0,117 Justify your answer.

(c) Does the Fourier sine series of ¢ converge pointwise to ¢ on
(0,117 Justify your answer.

(d) Does the Fourier sine series of ¢ converge to ¢ in the La—sense on
{0,117 Justify your answer.

(e) Use the preceding parts of this problem to help compute the sums
of the two series
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3.(33 pts.) (a) Find a solution to

u + u = 0 in 0 < x <1, 0Ky <1,
XX vy
which satisfies
u(O,y) = 0 = u(l,y) for O <y £ 1,
and
uix,0) = 0, uix,1) = wa - X for O £ x < 1.
(Hint: You may flnd some of the results of problem 2 useful.)

(b

) State the maximum/minimum principle for harmonic functions, and

use it to show that your solution in part (a) is the only one possible.
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