2) (5 pts each) For each of (a)-(d) below: If the proposition is true, write
TRUE. If the proposition is false, write FALSE. No explanations are re-
quired for this problem.

2a) If f,g € R([a,b]), then f - g &R([a,b])‘ (R([a,b]) is the space of
Riemann integrable functions on [a, b])
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2b) Let (f,,) be a sequence of uniformly continuous functions in C([0, 1]).
The pointwise limit of (f,,) is uniformly continuous on [0, 1].
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2c¢) If F is an equicontinuous family in C(R), then any f € F is uniformly
continuous on R.
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2d) Let f be a nonnegative function on [a,b]. Then, f(z) = 0 for every
x € [a, b] if and only if fab ) die =1,
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3a) (10 pts) Study the convergence (pointwise or uniform) of the following

sequence
n
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3b) (10 pts) Study the convergence (pointwise or uniform) of the series

3>, z" on[—a,a], where 0 <a <1
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4) (15 pts) Prove or give a counterexample for the following statement.

Let A be a unital subalgebra in C([0,1]). If A does not separate the
points on [0, 1], then A cannot be dense in C([0,1]).
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5) (15 pts) Let f € C([0,1]). Prove that if fol z"f(z) dz = 0 for every
n € N, then f = 0.
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6a) (10 pts) Let F = {f,(z) = " | = € [0,1]} be a family in C([0, 1]).

Determine whether F is equicontinuous in C([0, 1]) or not.
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b) (10 pts) Determine whether the closed unit ball B;(0) in C([0,1]) is J v ot C"H
compact or not. ( B1(0) = {f € C([0,1]) | |f(z)| £ 1,z €[0,1] }) ,X v
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