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Circle the correct Answer. 		10 x ½ = 5 marks


1.	In the integral  the function f  is known as _________  	        	 
	a)    integrator		b)  integrand  	c)   limit  	d)    integrable  	     

2.	One of the linear properties of Riemann-Stieltjes states that _____



	(a)    	(b)     (c)   	 

(d) None of these   		        					         


3. 	If  is a constant throughout [a, b], the integral  exists and has the value______

	a)    a			b)  b		c)   1		d)    0     	            

4. 	The upper integral of a function f is the  _________ of all upper sums.               
a)    sup		b)  maximum		c)   inf 		d)   minimum






5. 	Assume that  on [a, b]. If on [a, b], then  on [a, b] and _________				             	 


	a)    <			b)  >		                  c)   		d)    

6. 	Every function of bounded variation on [a, b] can be expressed as the _________ of two increasing functions.

	a)    sum		b)  difference	              c)   average        d)    product   
7. 	For any two real-valued functions f and g, max (f, g) + min (f, g) =  _________

	a)    f + g   		b)  f – g  	c)   f . g	      d)   f / g               	



8. 	If a sequence of functions   converges pointwise to a limit function f  on [a, b], then  _________ .					                






	a)    		b)  	c)      	d)    9. 	=_________ .    		       				           




	a)    		b)  		c)   	d)    

10. 	A function is said to be invariant under translation means that _______.      



	a)    		b)  	           c)   	d)    None of these      


Part B
Answer ALL questions.		5 X 4 = 20 marks
Each question should not exceed 200 words or one page.


11.a) 	Define (i) Riemann-Stieltjes sum (ii) Riemann integrable function.  	
                                                                       (or)     


11.b)	If on [a, b], then prove that  on [a, b] and 


.		   	       

12. a) 	State the conditions to reduce a Riemann-Stieltjes integral to a finite sum.   										                          
                                                                                (or)

12.b)	State the additive and linearity properties of upper and lower integrals.   
       




13. a) 	Assume that  on [a, b]. If and on [a, b], and if   for


            all x in [a, b], then prove that  .                            
                                                                                (or)

13.b)	If f is continuous on [a, b] and if is of bounded variation on  [a, b], then prove that   


           on [a, b].       						         

14. a)	Define a step function.  						         	   
                                                                                    (or)



14. b)	Assume and let and  be two sequencing generating f. Then prove that   



              = .	                                                                    






15. a) 	Let u, v,  and  be functions in U(I) such that u – v = –. Then prove that .		 					            	      (or)


b)	If f and g are in L(I), then prove that are also in L(I).    									          
Part C
Answer ALL questions.		5 X 7 = 35 marks
Each question should not exceed 600 words or three pages.






16.a)	Assume that . If two of the integrals , 	and exist then prove that the third also exist and .			                 	                 
                                                                                (or)

16.b)	Demonstrate the change of variable in Riemann-Stieltjes integral. 	              							

17. a)	The value of a Riemann-Stieltjes integral can be altered by changing the value of f at a single point. Illustrate!   						                
                                                                         (or)								






17.b)	Assume that  on [a, b]. Then prove that (i) If is finer that P, we have 


            and (ii) For any two partitions 




               and , we have . 				   






18. a)	Assume that is of  bounded variation on [a, b]. Let V(x) denote the total variation of on [a, x] if and let V(a) = 0.   Let f be defined and bounded on [a, b]. If on [a, b], then prove that  on [a, b]. 		               	
                                                                        (or)

18.b)	State and prove two mean-value theorems for Riemann-Stieltjes integrals.	      


19. a)	State and prove the properties of the integral for upper functions.	                    
                                                                         (or) 
19.b)	Let f be defined and bounded on a compact interval [a, b], and assume that f is continuous 

            almost everywhere on [a, b]. Then prove thatand the integral of f as a 


            function in U([a, b]) = .  	   			                           






20. a)	Assume and let be given. Then prove that (i) there exist functions u and v such that f = u – v, where v is non-negative almost everywhere on I and  (ii) there exists a step function s and a function g in L(I) such that f = s + g, where  .							                                                                            	   (or)


20.b)	State and prove Levi theorem for upper functions.			              
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