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                                                           Part-A                                                10 x (½)=5
Choose the correct answer


1. A space containing only a finitely many points is _____ 
	a. compact 	   b. not compact              c. open     		d. connected

2. Every closed interval in  is _____ 
	a. countable 	   b. uncountable	          c. not compact 	            d. not connected

3. If every infinite subset of a space  has a limit point, then  is said to be _____
	a. sequentially compact	 		b. limit point compact   
c. totally compact   				d. locally compact

4. If a space  is called second-countable if it has a _____ 
	a. finite basis at each of its points	 	 b. finite basis for its topology
	c. countable basis at each of its points	 d. countable basis for its topology

5. If every subspace of a topological space  is normal, then  is said to be _____           
	a. regular         b. Lindelof     	           c. completely normal  	   d. subnormal

6. The space  is _____
	a. regular but not Hausdorff       		 b. Hausdorff but not regular			
c. both regular and Hausdorff		 d. neither regular nor Hausdorff

7. A space X is completely regular if and only if it is homeomorphic to a subspace of _____
a.        	   b.  for some       	 c.              	             d.  for some    
        
8. If each point x of a space  has a neighborhood that is metrizable in the subspace topology, then it is called ______ 
	a. metrizable    b. locally metrizable         c. completely metrizable      d. Lindelof 

9. Two compactifications  and  of  are said to be equivalent if there is a ______   such that for  for every . 
a. mapping 	    b. continuous mapping	  c. homomorphism               d. homeomorphism
	      
10. The space [0, 1] is the compactification of _____		
	a. 		    b. (0, 1)        		  c. (-1, 1)                            d. null set
                                         










Part B                                  	                 5 X 4=20
Answer the following


11.a. Prove that every closed subspace of a compact space is compact.  
(or)
11.b. Prove that the image of a compact space under a continuous map is compact. 


12.a. Prove that, if  is compact then it is limit point compact. 
(or)
12.b. Let  be locally compact Hausdorff and let  be a subspace of . If  is closed in  or open in , then prove that  is locally compact. 

13.a.Prove that a product of Hausdorff space is Hausdorff.
(or)
13.b. Prove that a subspace of a completely regular space is completely regular. 

14.a. Define the following: (i) Locally metrizable space and (ii) universal extension property. 
  (or)
     b. Prove that every metrizable space is normal. 

15.a.  Let  be a set; let  be a collection of subsets of that is maximal with respect to the finite intersection property. Then, prove that any finite intersection of elements of  is an element of.   
 (or)
     b. Let ; let  be a continuous map of  into the Hausdorff space . Then, prove that there is atmost one extension of  to a continuous function .    


					         Part C                                                    5 x 7=35
Answer the following

16.a. Define a compact space. Prove that every compact subspace of a Hausdorff space is closed.  
(or)
     b. Let  be a nonempty compact Hausdorff space. If  has no isolated points, prove that  is uncountable.

17. a. If the space  is locally compact Hausdorff, then there exists a space satisfying the following conditions: 
	(i)  is a subspace of 
	(ii)  consists of a single point
	(iii)  is a compact Hausdorff space.  
(or)
     b. Let be a metrizable space. Then, the following are equivalent:
	(i)  is compact
	(ii)  is limit point compact
	(iii)  is sequentially compact   
 
18.a. State and prove Urysohn lemma.  
(or) 
     b. Prove that every regular space with a countable basis is normal.  

19.a. Prove that every regular space  with a countable basis is metrizable.  
 (or)
     b. State and prove Tietze extension theorem. 

20.a. State and prove Tychonoff theorem.  
  (or)
     b. Let  be a space; suppose that  is an imbedding of  in the compact Hausdorff space. Then, prove that there exists a corresponding compactification  of; it has the property that there is an imbedding  that equals  on. Show also that the compactification  is uniquely determined upto equivalence. 
