WMU ANALYSIS COMPREHENSIVE EEXAMINATION
Show all work! | March 4, 2005
1)

(a)  State and prove a general theorem about the differentiability of
Fo) = | re)ds
0 .

(b)  Show that
0O XY of
F(y):/ e % sin(z) i

T
is differentiable On (0, co) and compute F'(y).

2)
(a)  State the Riesz Representation Theorem for LP.
(b)  Show that the representation from part (a) is unique.
(¢c)  How does the Riesz Representation Theorem for LF relate to linear functionals on

the space of continuous functions?

3)  Define the sum of two subsets A and Bof Rby A+ B = {z+y|r€ A and y € B}.
Prove or disprove: if A and B are Lebesgue measureable, then so is A 4+ B.

4)  Show that the set of continuous functions on an interval [a,b] C R are not dense in
L>®{a,b).

9)  Suppose that f is in L'[a, b] and ¢ is C*[a, b]. Define the convolution of [ and ¢ to be
b
conv {f,$) = gl- / f(z — h)phi(h) dh. Show that conv (f, @) is C*[a, b].
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