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20MMAC02 Real Analysis I

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

1. If ,  is Riemann integrable then _________
a.   	b.	
c. 	d. None of the above

2. If is Riemann integrable, then  is_________
a. 	b.       		c.		d. None of the above

3. Which of the following is false?. 
a. If is continuous then 
b. If is bounded variation on 
c.   If is  then 		
d.   If then f is also Riemann integrable

4. If  and  on [a, b] and if  for all  then______
      a. 				b. 	
      c. 				d. None of the above
  
5. Every convergence sequence is  ____
a. unbounded 		b. bounded	    	c. infimum		d.  None of the above


6. A series  is called ______ if   convergence 
a. absolutely convergent				b. conditionally convergent 	
c. Divergent  						d. Inequality

7. A series  converges, absolutely iff____
a.  converges				b.   converges
c.  diverges				d. None of these

8. The series    is _____
a. Convergent		b. Divergent		c. Unbounded	d. None of the above

9. If  is pointwise convergent and uniformly bounded on T. A sequence of function 
is said to be ______
a. bounded   						b. Convergent	
c. bounded divergent				d. boundedly convergent   

       10.  Which of these functions is not uniformly continuous on (0, 1)?.
a. 							b.  	       
b. c.     	d. None of the above


Part B		                                5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages
  

11.a. If  on , then prove that  on   and we have    
         .
(or) 
11.b. State and prove Euler’s summation formula.


12.a. Assume that  is increasing on . Then prove that .
(or)
12.b. State and prove Comparison theorem.


13.a. State and prove Comparison test.
(or)
13.b. Test for convergence.


14.a. Let  converges absolutely. Show that the following series also converges  absolutely.
(or) 
14.b. Let  be an absolutely convergent series having sum. Then prove that every 
         rearrangement of also converges absolutely and has sum.   


15.a. State and prove Weierstrass M-test.
(or) 
15.b. Assume that  uniformly on . If each  is continuous at a point  of , then prove that 
         the limit of the function  is also continuous at  


						    Part C                                           5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. (i) Assume that  If two of the three integrals in  exist, then 
         prove that the third also exists.                                                                    
         (ii) If  on  then prove that  on  and we have     
.                                                                                   
(or) 
16.b. (i) Assume  on   and assume that  has continuous derivative  on  Then    
         prove that Riemann integral         (ii) Define step function    
                                                                                            
17.a. Assume that  is  increasing on . Then prove that the following three statements are equivalent:
         (i)  on  .
         (ii)  satisfies Riemann’s condition with respect to  on .
         (iii) 
(or) 
17.b. (i)  Let  be of bounded variation on  and assume that  on . Then prove       
         that  on every subinterval  of  .                                
         (ii)  State and prove second mean-value theorem for Riemann-Stieltjes integrals.      
.	
18.a. (i) State and prove Limit Comparison test.                                                                 
         (ii). Prove that   converges to , every series obtained from  by inserting parentheses    
         also converges to .                                                                       
(or)
18.b. Prove that the series converges if, and only if every  there exists an integer
 such that  implies  for each     
   

19.a. State and prove Integral test.
(or)
19.b. (i). State and prove Ratio test.                     (ii). State and prove Dirichelt’s test.                                                                        











































































 20.a. Assume that each term of  is a real valued function having a finite derivative at each point of an 
          open interval . Assume that for at least one point  in  the sequence  converges.    
          Assume further that there exists a function  such that  uniformly on. Then prove that  
          the following. 
          (i)There exists a function  such that  uniformly on.
          (ii) for each  the derivative  exists and equals 
(or)
 20.b. Let  be of bounded variation on . Assume that each term of the sequence  is a real valued 
          function such that for each  Assume that  uniformly on and 
          defined  if  Then prove that the following:
          (i)        (ii)  uniformly on where .
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