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Answer the following questions  

  1. Let Y be a subspace of a topological space X. Let A be a subset of Y and �̅� denote the closure of A 

   in X. Then prove that the closure of A in Y equal �̅� ∩ 𝑌. 5 

Or 

   Prove that every finite point set in a Hausdorff space X is closed. 5 

  2. Let X and Y be topological spaces and 𝑓: 𝑋 → 𝑌. Then prove that the following are equivalent: 10 

    i) 𝑓 is continuous 

    ii) For every subset A of X, 𝑓(�̅�) ⊂ 𝑓(𝐴).̅̅ ̅̅ ̅̅ ̅ 

    iii) For every closed set B of Y, the set 𝑓−1 (B) is closed in X. 

    iv) For each 𝑥 ∈ 𝑋 and each neighborhood V of 𝑓(𝑥), there is a neighborhood U of 𝑥 such that  

     𝑓(𝑈) ⊂ 𝑉.  

Or 

   Let X be a topological space. Then prove that the following conditions hold: 

    i) Ø and X are closed. 

    ii) Arbitrary intersections of closed sets are closed. 

    iii) Finite unions of closed sets are closed. 10 

  3. Prove that the image of a connected space under a continuous map is connected. 5 

Or 

   Prove that every closed subspace of a compact space is compact. 5 

  4. Define homotopy and path homotopy. Show that the relations ≃ and ≃𝑝 are equivalence  

   relations.   10 

Or 

   Show that the map 𝑃: ℝ → 𝑆1 given by the equation 𝑝(𝑥) = (𝑐𝑜𝑠2𝜋𝑥, sin 2𝜋𝑥) is a covering  

   map.    10 

  5. Let 𝑝: 𝐸 → 𝐵 be a covering map and let 𝑃(𝑒0) = 𝑏0. Then prove that any path 𝑓; [0, 1] → 𝐵  

   beginning at 𝑏0 has a unique lifting to a path 𝑓 in E beinning at 𝑒0. 10 

Or 

   Prove that the fundamental group of 𝑆1 is isomorphic to the additive group of integers. 10 
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