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1. (a)   Define equivalent functions        (3 marks) 

    (b)   Define the least upper bound of the measures of all closed sets.    (3 marks) 

    (c)   Suppose a bounded set E is the union of a denumerable number of pairwise disjoint sets   .   

           Show that       ∑               (6 marks) 

    (d)   Distinguish between a measurable function and a Borel function using four examples.                      

                                                                                                                                   (10 marks) 

 

2. (a) Prove that if E is any countable set of real numbers, then = 0           (6marks)  

    (b) Prove that if two subsets A and B of the real line are measurable, then so is      (6marks) 

 

3. (a) Explain vividly what is meant by the Lebesgue Outer Measure μ*(E) of a subset E of the real 

line R                                                                    (6marks) 

    (b) Prove that for any two subsets A and B of R, if A B, then μ*(A) ≤ μ* (B)     (6 marks) 

 

4.      Explain the properties that hold almost everywhere in a measure space(X, ℳ, μ).  (12 marks) 

 

5.  (a) State (i) Dominated Convergence theorem      (4 marks) 

                   (ii) Monotone Convergence theorem.      (3 marks) 

     (b) Let (X, ℳ, μ) be a measure space, and let f and g be extended real-valued functions on X that   

are equal almost everywhere. If μ is complete and if f is measurable, explain what is meant by g is 

measurable.          (5 marks) 

6.   (a) Let A and B be bounded sets such that    . Show that                     (6marks)  

       (b) Let F = [a, b].Prove that F is a non – negative bounded closed set                       (6 marks) 
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