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[bookmark: instructions]Instructions
Do as many of these problems as you can. Answers to questions should be proofs or counterexamples. Examples and counterexamples should be supplied with explanations of why they have the appropriate properties.
[bookmark: problems]Problems
1. Consider the function  given by

· Show that there is a function , defined on a neighborhood of , such that  and  for all  in that neighborhood. Give an affine function that best approximates  at .
1. Let  and assume every continuous function on  is uniformly continuous. Must  be compact?
1. Give an example of a sequence of differentiable functions which converges uniformly to a nondifferentiable function.
1. Let  be a monotone function on . Show that

· is at most countable.
1. Is there a function  which is continuous precisely at the rationals?
1. Give (with proof) an explicit representation for the bounded linear functionals on , .
1. Prove or give a counterexample: (Assume the functions are defined on a -finite measure space.)
0. If  in measure, then some subsequence of  converges to  a.e.
0. If  in measure, then  in 
1. Suppose that  and  are Lebesgue integrable functions on . Show that the function

· is differentiable.
1. Let  be a measure space and  a nonnegative measurable function on . Show that

· defines a measure on  and that for any nonnegative measurable function ,

1. Let  be a -finite measure space and  a non-negative measurable function. Let

· Prove that  is measurable with respect to the product measure  on  ( is Lebesgue measure) and that

