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QUESTION ONE [20 MARKS] 

 

a) State and prove Caratheodory’s Extension Theorem.                                            (8 marks) 

b) State and prove the Lebesgue’s Decomposition Theorem.                                    (8 marks) 

c) Describe product measure spaces giving relevant examples.           (4 marks) 

 

QUESTION TWO [20 MARKS] 

a) Define: L-measurable function, Pointwise convergence and Cauchy sequence.   (4 marks) 

b) State Holders inequality and Minkowski’s inequality.                                           (4 marks) 

c) Describe convergence in measure.                                                                         (4 marks) 

d) State and prove Radon-Nikodym Theorem.                                                           (8 marks) 
 

 
 



 

QUESTION THREE [20 MARKS] 

(a) State and prove Caratheodory’s Extension Theorem.                                            (7 marks) 

(b) State and prove the Lebesgue’s Decomposition Theorem.                                    (7 marks) 

(c) Prove that strong convergence implies weak convergence in measure spaces.     (6 marks) 

 

QUESTION FOUR [20 MARKS] 

a) Are Borel spaces measure spaces? Explain your assertion.                                 (10 marks)  

b) State and prove Lebesque’s Dominated Convergence Theorem for complex spaces and 

real spaces.                                                                                                            (10 marks) 

c)       

 

QUESTION FIVE [20 MARKS] 

a) By giving relevant application areas, state and prove Tonelli’s Theorem.            (8 marks) 

b) State and prove Fubini’s Theorem.                                                                        (6 marks) 

c) State and prove Spectral Mapping Theorem for measure spaces.                      (6 marks) 

     

 

 

 

 

 


