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SECOND YEAR EXAMINATION FOR THE DEGREE OF BACHELORS OF SCIENCE IN CHEMISTRY, BACHELORS OF SCIENCE IN ACTUARIAL SCIENCE, BACHELORS OF SCIENCE(GENERAL) AND BACHELORS OF SCIENCE IN ELECTRICAL AND ELECTRONICS ENGINEERING

MATH 203: INTRODUCTION TO ANALYSIS

STREAMS:  BSC (CHEM, ACMT, EENG) EB24, EB13, EB2, EB8  (Y2S2) 											      TIME:  2 HOURS

DAY/DATE:  THURSDAY 20/4/2023			          8.30 A.M. – 10.30 A.M.
INSTRUCTIONS:
1. Answer question ONE and TWO other questions 
1. Sketch maps and diagrams may be used whenever they help to illustrate your answer
1. Do not write anything on the question paper
1. This is a closed book exam, No reference materials are allowed in the examination room
1. There will be No use of mobile phones or any other unauthorized materials
1. Write your answers legibly and use your time wisely


QUESTION ONE: (30 MARKS)
(a) Consider the set , .  and . 
 Find
i. 
ii.                                                                                                 (4 marks)
iii. 

(b) Prove that  by analytical method                                (5 marks)

(c) Show that  is irrational number                                                             (3 marks)
(d) Find the domain and the range of the function  defined by            (3 marks)                  
                                                                                                    
(e) Let , where  ,  ,  and	 . Construct Carley table for  under composition of mappings   										          (4 marks)
        
(f) State the completeness Axiom 			                    	          (2 marks)
(g) Show that a set given by  is denumerable.                     (3 marks)                                
(h) Given two functions 	and   . find 											          (3 marks)
(i) Prove that ,  if and only if  for every 										          (3 marks)				
QUESTION TWO: (20 MARKS)
(a) If  and  are two sets such that  and  and
 . Find 	                                                          (3 marks)       		                                                                                 
(b) Prove that  by analytical method             (7 marks)  

(c) Show that if is irrational number, then any number  is also irrational 			                                                                                          (6 marks)
(d)     Suppose that . Prove that                                                           (4 marks)
i) 
ii) 
			
QUESTION THREE: (20 MARKS) 
a) Distinguish the following sets                                                                         (4 marks)
i) A countable and uncountable set
ii) Bounded and unbounded set
b) Prove that a finite intersection of open sets is open                                        (4 marks)

c) Given two functions 	and   . Show that	 .                        			      	        (7 marks)	
d) Let  be a relation on the set  of ordered pair of positive integers defined by if and only if . Show that  is an equivalence relation 										          (5 marks)         
QUESTION FOUR: (20 MARKS)
a) Let  . When is  said to be 
i) An interior point
ii) Isolated point 
iii) Boundary point
iv) Accumulation point                                                                          (4 marks)

b) Suppose N and M are neighborhoods of point . Prove  that  is a 
neighborhood of 	                                                                                  (5 marks)

c) Prove that a set of integers is countable                                    	       	        (11 marks)


QUESTION FIVE: (20 MARKS)
  
a) Let  be a field. Prove that if   is such that  for some  and  is such that  for some non-zero , then  and    (4 marks)                                                

b) Find the range of   defined by                       (5 marks)
c) Prove that the set of all real numbers is uncountable.                             (6 marks)
d) Prove the following statements                                               	        (5 marks)
i) An arbitrary intersection of closed sets is closed
ii) A finite union of closed set is closed
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