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PART – A 

Answer any five questions. Each question carries 3 marks. 

1. If ( )Λ∈λλ :x  is a net in a space X and Xxx ∈→λ , then show that for any 
subnet ( )Σ∈σσλ :x  we have xx →

σλ . 

2. Show that the projection :1π ℝ2 → ℝ is not a closed mapping. 

3. Define 10,TT  and 2T -spaces. 

4. Show that a closed subspace of a normal space is normal. 

5. Define a directed set. 

6. Let X be a space, Y a T2-space and YXfg →:  continuous functions. If f and g 
agree on a dense subset of X, then show that gf = . 

7. What is meant by homotopy between paths? 

8. What is a deformation retraction? 

    (5 × 3 = 15 Marks) 
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PART – B 

Answer all questions. Each question carries 10 marks. 

9. A. (a) Suppose YXf →:  is a continuous mapping onto Y. Show that the 
mapping f is closed if and only if whenever Yy ∈  and U is an open 
subset of X with ( ) Uyf ⊂−1 , there is an open set YV ⊂  with 

( ) ( ) UVfyf ⊂⊂ −− 11 . 6 

 (b) Suppose YXf →:  is a quotient mapping onto Y. Show that a mapping 
ZYg →:  is continuous if and only if ZXfg →:  is continuous. 4 

OR 

 B. (a) If YXf →:  is continuous and onto Y, then show that f is a quotient 
mapping if f is either open or closed. 8 

 (b) Show that the product topology on αα XA∈Π  is the weakest topology 
that makes all projections continuous. 2 

10. A. If X is a topological space then show that the following are equivalent: 

  (a) X is compact. 

 (b) If  is a collection of closed subsets of X with the finite intersection 
property then ∩ φ≠ . 

 (c) Every filter on X has a cluster point. 

 (d) Every ultrafilter on X converges. 10 

OR 

 B. (a) Show that every filter is contained in an ultrafilter.  6 

 (b) Show that a filter  on a set X is an ultrafilter on X if and only if for 
every XA ⊂ , either ∈A or ∈AX \ . 4 
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11.  A. (a) Show that a 1T -space X is regular if and only each point a  in X and 
each open set U containing a, there is an open set W containing a 
whose closure is contained in U. 6 

 (b) Show that a simply ordered set with its order topology is a Hausdorif 
space. 4 

OR 

 B. (a) Show that a 1T -space X is regular if and only if for each point a in X 
and closed set C not containing a, there exist open sets U and V in X 
such that Ua ∈ , VC ⊂  and U  and V  are disjoint. 5 

 (b) Show that the product of any family of regular spaces is regular. 5 

12. A. (a) Show that every metric space is normal. 5 

  (b) Show that the Sorgenfrey plane is regular but not normal. 5 

OR 

 B. (a) State and prove the Urysohn’s Lemma. 6 

  (b) Show that every completely regular space is regular. 4 

13. A. State and prove the Covering Path Property. 10 

OR 

B. (a) Define equivalence of paths and show that the relation of equivalence 
for paths is an equivalence relation. 6 

 (b) Show that every contractible space is simply connected. 4 

14. A. Let 1X  and 2X  be spaces with base points 1x  and 2x  respectively. Then 
show that ( )( ) ( ) ( )22111121211 ,,, xXxXXxXX Π⊗Π≅××Π . 10  

OR 

 B. Prove that for 2≥n , the n-sphere nS  s simply connected.  10 

(6 × 10 = 60 Marks) 
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