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1.  Answer any two questions                                                                                                𝟐 × 𝟐 = 𝟒 

(a) Show that the order topology on a nonempty set is a Hausdorff space. 

(b) Show that subspace of a Hausdorff space is Hausdorff. 

(c) In the finite complement topology on R, to what point/points does the sequence (xn) , where 

xn=n2 converge? 

            (d)   Determine closure of the interval A= (-2, √2) in the K-topology on R 

 

2.    Answer any two questions                                                                                              𝟐 × 𝟒 = 𝟖 

(a)    Define homeomorphism. Show that the subspace (0, 1) of R is not homeomorphic with unit 

        disk in the plane. 

(b)  Consider the product and box topology on N . Under what topology the function 𝑓:ℝ → ℝN  

       defined by ( ) ( , ,. ,.....)
2 3

t t
f t t=  is continuous? 

(c)  Consider :f X Y→  be a bijective continuous function. Show that if X is compact and Y is 

Hausdorff then f  is a homeomorphism. 

(d)  Define path connected space. Verify whether image of a path connected space under a  

       continuous map is path connected. 
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3. Answer any one question:                                                                                                     18=8 

(a)  (i)         Show :f X Y→ is an open map if and only if (int ) int( ( ))f A f A for each A X , X    

              and  Y   are topological spaces. 

(ii) Show that the countable collection B={[ , ) : , , }a b a b a b   is a basis that generates   

a topology different from the lower limit topology on . 

 

              (b)    (i)        Show that image of a compact space under a continuous map is compact. 

(ii)       Show that in the finite complement topology on , every subspace of R is compact. 
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