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	                                                  Part A                                                  10 x 1= 10                  
                                                   Choose the correct answer
 
             1.	Which one of the following is true?				                                  CO1  K1          
	a)    The space Rl satisfies all the countability axioms 
	b)  The space Rl satisfies all the countability axioms but the first	
c)   The space Rl satisfies all the countability axioms but the second
	d)    The space Rl does not satisfy any of countability axioms	  
   
2.	A perfect map maps a Hausdorff space into a _____ space.		                      CO2 K2
	a)    Hausdorff	             b)   regular              c)   locally compact    d)  second countable 				

3. 	If  A and B are two subsets of the topological space X, and if there is a continuous function   such that ______ then A and B can be separated by a continuous function.							                                                                      CO2 K1




	a)     and 	         b)   and 		


            c)    and 	         d)  none of the above 

4. 	A completely normal space is known as  _________.   		                      CO4 K2         
a)    T2		            b)  T4		         c)   T5		         d)   T3

5. 	A collection A of subsets of X has the countable intersection property if _________ intersection of elements of A  is nonempty.				                                  CO1 K1	 
	a)    every countable	b)  every finite	         c)   finite arbitrary       d) any arbitrary 
  
6. 	A compactification of a space X  is a compact Hausdorff space Y containing X as a subspace such that _________.                                                                                                         CO3 K3




	a)    		b)  	         c)   	          d)    	                     

7. 	A metric space X is complete if every Cauchy sequence in X has a  _________    CO5 K2	
a)    convergent sequence   	                     b)  subsequence     	
c)   convergent subsequence	                     d)    Cauchy subsequence	
			                     


8. 	If (Y,d) is a metric space, a subset F of C (X,Y) is said to be pointwise bounded under d if for each , the subset of Y is bounded _____ .                               CO5 K2	      

	a)    under X		b) under Y 	         c) under d                     d) under F 




9. 	Which one of the following inclusion of topologies is true?		                             CO4 K2	 


	a)    pointwise convergence uniform convergence  compact convergence


	b)    uniform convergence pointwise convergence  compact convergence	


c)    uniform convergence compact convergence  pointwise convergence


	d)    uniform convergence compact convergence  pointwise convergence


10. 	A set A is open in X if is open in C for each compact subspace C of X. Then X is said to be _______. 							                                         CO3 K2 
	a)   completely generated		       b)  compactly generated 	
c)   locally completely generated	       d)  locally compactly generated 



Part B
Answer any five questions	                                 5 X 4 = 20 
Each question should not exceed 200 words or one page

11.	Prove that a subspace of a Lindelof space need not be Lindelof.                                   CO2 K2	
                                                                                     
12.	Prove that every metrizable space is normal.		   	                                          CO2 K3

13. 	State and prove imbedding theorem.   			                                          CO2 K2                               
                                                                                        
 14.	Prove that a subspace of a completely regular space is completely regular.                    CO4 K2    
     
15. 	Let X be a set and D be the collection of subsets of X that is maximal with respect to the finite intersection property. Prove that (i) D preserves finite intersection (ii) If A is a subset of X that intersects every element of D, then A is an element of D .                                                     CO3 K4   
                                                                                


16.	Let A  X and let  be a continuous map of A into the Hausdorff space Z. 

            Prove that there is atmost one extension of f  to a continuous function  .      CO1  K3 


17.	Prove that the Euclidean space is complete in either Euclidean metric or square metric. 								                                                       CO4 K2
                                                                                
18.	Let X be a space and let (Y,d) be a metric space. If the subset F of C (X,Y) is 
            totally bounded under the uniform metric corresponding to d, then prove that F is 
            equicontinuous under d.	         				                                           CO4 K4 

19. 	If X is locally compact, or if it satisfies the first countability axiom, prove that X is compactly generated. 		 					                                           CO4 K2
	                                                                    
20.	Prove that the evaluation map is continuous.    			                               CO5 K3 



Part C
Answer any three questions		                      3 X 10 = 30 
Each question should not exceed 600 words or three pages


21.	Assume that X  has a countable basis. Prove that (i) every open covering of X contains 
            a countable subcollection covering X (ii) there exists a countable subset of X that is dense in X.			 					                                                    CO2 K3	
                                                                                 
22.	Prove that every well-ordered set X is normal in the order topology. 	                   CO3 K4							
23.	State and prove Urysohn’s lemma.   					                                CO2 K4                      
                                                                                 							
24.       State and prove Tietze extension theorem. 				                                CO5 K4 



25.	State and prove Tychonoff theorem. 					                     CO2 K4	
                                                                                        
26.	Let X be a completely regular space. If Y1 and Y2 are two compactifications of X 

            having the property that every bounded continuous map extends uniquely

            to a continuous map of Y into , prove that Y1 and Y2 are equivalent.	         CO3 K5



27.	If the space Y is complete in the metric d, then prove that the space is complete in the uniform metric corresponding to d.				                                             CO4 K3                              
                                                                                       
28.	Prove that a metric space (X, d) is compact if and only if it is complete and 
            totally bounded.  	   							         CO2 K3  
  


29.	Let X and Y be spaces and  C (X,Y) be a compact-open topology. If 	is continuous, prove that the induced function  C (X,Y) is continuous. Prove that the converse holds if X is locally compact Hausdorff.			                                                                      CO3 K3 	
                                                                                      
30.	Let X be a space and let (Y,d) be a metric space. On the set C (X,Y), prove 
            that the compact-open topology and topology of compact convergence 
            coincide.                                                                                                                    CO2 K3			
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