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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY
SCHOOL OF BIOLOGICAL, PHYSICAL, MATHEMATICS AND ACTUARIAL SCIENCES
UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF EDUCATION AND ACTUARIAL SCIENCE
4TH YEAR 2ND SEMESTER 2021/2022 ACADEMIC YEAR
MAIN CAMPUS

COURSE CODE: WMB9402
COURSE TITLE: MEASURE THEORY
EXAM VENUE:  AH				 STREAM: BED AND ACT SCIENCE 
DATE:  11/07/2022				EXAM SESSION: 3.00 – 5.00PM
TIME:  2.00 HOURS 
Instructions:
1. Answer question one (compulsory) and any other two questions.
1.  Candidates are advised not to write on the question paper.
1. Candidates must hand in their answer booklets to the invigilator while in the examination room.







QUESTION ONE (30 MARKS)
a)  Let  and . Prove that ,  where   y }
                                                                                                                                   (5mks)                                                                                                                        
b) Given the set , calculate the value of   where  is the set of irrational numbers in .                                                                                                               (5mks)
c) Compute the Lebesgue outer measure of the set                               (5mks)                                          

d) Let  be any countable collection of subsets of  for . Show that                                                                                                                                                                                     
                                                                       (5mks)
e) Show that a function defined by 
on a measurable set  is equivalent to ,   almost everywhere on              (5mks)                                                                            
f)  Prove that if , then  for any set                           (5mks)
QUESTION TWO (20 MARKS)
a) Suppose  and  are measurable functions and  is a scalar, prove measurability of the following:
i)                                                                                                                (3mks)
ii)                                                                                                            (3mks)
iii)                                                                                                             (4mks)
b) Show that the Dirichlet function  defined by 

fails to have a Riemann integral over any interval .  Further, compute the Lebesgue integral of .                                                                                  (10mks)
QUESTION THREE (20 MARKS)
a) i) Give an example of a set with outer measure zero but not countable.              (1mk)     
ii) Describe the  Cantor set                                                                                    (8mks)
iii) Calculate the outer measure of Cantor set                                                       (6mks)
                                                      
b)  Show that if   is an arbitrary collection of  -algebra of a non-empty set , then  is a  -algebra                                                                                           (5mks)
QUESTION FOUR (20 MARKS)
a)  If  and  are measurable sets in the sense of Caratheodory, show that the following are measurable
i)                                                                                                          (4mks)
ii)                                                                                                         (3mks)
                                                                                                                                                                                                                         
b)  Let  be a step function defined as: 
Calculate the Lebesgue integral of                                                                  (3mks)                                                                                                                   
c) Show that the function  is measurable on  if and only if for each   the set  is measurable                                                                            (5mks)
d) Suppose that a sequence  of measurable functions converges almost everywhere to the functions . Prove that  is measurable                                    (5mks)               
 QUESTION FIVE (20 MARKS) 
a) Let  and  be measurable sets. Show that: 
                                                               (10mks)   
b) Let  be a sequence of nonnegative Lebesgue measurable functions defined on a Lebesgue measurable set . Suppose that:
i)  for all 
ii)  converges pointwise to  on 
[bookmark: _GoBack] Show that:                                                                       (10mks)
3

image1.wmf
O

A

S

I

S

 

O

F

 

K

N

O

W

L

E

D

G

E


