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1.  (a) Let A and B be bounded sets such that A ≤ B. Show that: 

 (i) Mx (A) ≤Mx (B)       (5marks) 

 (ii) Mx (A) ≤Mx (B)       (5marks) 
    (b) Let a bounded set E be the union of a finite number of sets Ek, prove that Mx (E) ≤∑   (   )   

(6marks) 
    (c ) Suppose a bounded set E is the union of a denumerable number of pairwise disjoint sets Ek. Show 

that Mx (E) ≥∑   (   )         (6marks) 
 

2.   (a)   Define a simple function and give an example    (3marks) 

       (b) Define a characteristic function      (2marks) 
       (c) Let (X, M) be a measurable space and A be a subset of X belonging to M. Let f and g be [-    ].  

Show that fvg and fΛg are measurable.      (7marks) 
 

3. (a) Define the measure of a bounded set     (3marks) 

     (b) Prove that m(G1) ≤ m(G2) given that G1, G2 are open sets.  (4marks) 
     (c) Let the bounded open set G be the union of finite number of open sets Gk. Show that m(G) 

≤∑  (  )  .        (5marks) 
 

4. a. Show that μ is a measure if       (  ) = μ (⋃    ), where Ak is an increasing sequence of sets 

belonging to M          (4marks) 

       b. Prove that      (  ) = 0, where Ak is a decreasing sequence of sets belonging to M (4marks) 
       c. When is a function said to be measurable? Give an example of a function that is Borel measurable? 

            (4marks) 

5. a    What do you understand by the outer measure of a bounded set E?   (3marks) 

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

     c. Discuss the statement “a set is measurable”      (6marks) 
 

6    a.      Define a set function   (3marks) 

      b. When is a measurable space said to be countable additive? And when is it finitely additive? (6marks) 

      c. Define a measurable space  (3marks) 

 


