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(1) (25 pts) Suppose the series f(z) = 5 .~ an&™ converges for |z| < R.
Show that f is continuous and differentiable on (- R, R) and

o0
= Znan:c“_l for |z| < R.

n=1

(2) (25 pts) Let {f.} and f be defined on [0,2). Suppose that {f,} are
continuous and

lim_fulza) = f(2)
for every sequence {z,} C [0,2) such that lim,_. 2, = z and z €
(0,2).
{a) Is it true that {f,} converges uniformly to f on [0,2)7
(b) Is it true that f is continuous on [0,2)7

(3) (25 pts)
(a) Prove that

Jfgum<Uf @(fﬂwﬂ%

J Let A(z) be a continuous function on [0, 1]. Show that

1
lim h(z)sin(nz) dz = 0.

n—od 0
(4) (25 pts) Let N = {1,2,3,...} denote the natural numbers and E be

defined as follows: A € E if and only if A is a subset of N. Show that

there is a one-to-one and onto mapping from £ to the open interval
(0,1).
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