Real Analysis Comprehensive Examination

(Mathematics 415-416)

for Mr. Julius Heim

May 2010

This is a take-home examination consisting of five problems which are to be solved and the solutions slid under Dr. Grow’s office door by 5:00 PM on Friday, May 21.  All five problems are of equal value and a score of 70% or higher will be required in order to receive a passing grade.

I, the undersigned, attest that all work on this examination is mine alone, that I received aid from no animate sources, and that all inanimate sources I consulted have been duly noted by me on each problem solution.

__________________________________________________________

1.  Let 
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   (ii)  There is a positive real number 
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2.  Let 
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 be a finite Borel measure on 
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 and, for 
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Show that 
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 is finite except possibly for a set of points 
[image: image17.wmf]x

 with Lebesgue measure zero.  (Hint: You may find the Fubini-Tonelli theorem useful.)
3.  Let 
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 denote Lebesgue measure on 
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for every Lebesgue measurable subset 
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 absolutely continuous with respect to 
[image: image27.wmf]m

?  Justify your answers and compute the corresponding Radon-Nikodym derivative for any absolutely continuous pairs. 
4.  Let 
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 be a compact Hausdorff space and let 
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 be a finite regular Borel measure on 
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.  Prove or disprove: To each Borel measurable function 
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5.  Let 
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 denote the group of real two-by-two matrices of the form 
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 removed.  Find the left and right Haar integrals for 
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