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[bookmark: instructions]Instructions
Give clear reasoning. State clearly which theorem you are using. Cross out the parts you do not want to be graded. Read through all the problems, do them in any order, the one you feel most confident about first. They are not in the order of difficulty. You should not cite anything else: examples, exercises, or problems.
	Problem #
	Points
	Score

	1
	10
	

	2
	15
	

	3
	15
	

	4
	20
	

	5
	20
	

	6
	20
	

	Total
	100
	


Committee Recommendation
Grader's Remark
[bookmark: problems]Problems
1. Define a sequence recursively by , . Prove that for any choice of , the sequence  converges. Determine the limit.
1. Let . Using the polar coordinate formula, prove the following:
0.  when . Deduce from this that the same identity holds for any .
0. , and show that .
0. If  is the unit ball, show that .
1. Let .
0. Prove that  is continuous for .
0. Evaluate , justifying all steps of your work, and express your answers in terms of values of the function .
1. Suppose  on , and let  and .
0. Show that  is integrable if and only if

0. Let  be a nonnegative measurable function on  satisfying

· Determine those values of , , for which  and find the minimum value of  for which  may fail to be in . Give an example.
1. Let  be the exterior Lebesgue measure. Prove the following:
· A set  in  is Caratheodory measurable if and only if  is Lebesgue measurable.
· A set  is Caratheodory measurable if  for any set . A set  is Lebesgue measurable if for any , there exists an open set  with  and .
1. Suppose that  and  are positive finite measures on , and let . Prove the following:
0. The map  is a bounded linear functional on .
0. There exists a function  such that

0.  -a.e., so we may assume .
0. Let , , and set , . Then  and ; in fact .
