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QUESTIONS 

 

1. (a) Let (E, d) be a metric space and let A be a subset of E. When is point p ∈ E called 

a boundary point of A?                                                                                 (9 marks) 

(b) Let E = R(the reals) with the usual metric, and let Y = [0, 1] ∪ (3, 4) as a subspace 

of E. Determine if each of the following sets is open or closed in Y.  

(i) A = [0, 1]                                                                                (2 marks) 

(ii)  B = (3, 4)                                                                              (2 marks) 

(iii) C = [0, 
 

 
 ).                                                                            (2 marks) 

            (c) Prove that R
2
 is connected.                                                                     (10 marks) 

             

 

2. Prove that a metric space (E, d) is connected if and only if the only subsets of E which 

are both open and closed are E and ∅.                                                          (15 marks) 

 

3. (a) Prove Pasting lemma of closed sets.                                                         (8 marks) 

(b) Let       be defined by f(x) = x
2
 + 1, if     and f(x) = 

 

 
(   )        .  

Show that f is continuous on R.                                                                       (7 marks) 

4. Let f : R
2
 → R be defined by f(x, y) = x

2
 − 3xy + 5y

2
 − 3x+ 2y − 1. Show that f is 

continuous at (−1, 2).                                                                                     (15 marks) 

 

5. Let (E, d) be an arbitrary metric space and let {xn} be a Cauchy sequence in E.  

Prove that {xn} is bounded.                  (15 marks) 

 

6.  (a) Every subsequence of a convergent sequence converges, and it converges to the 

same limit as does the mother sequence.                                                       (7 marks) 

(b) Let (E1, d1) and (E2, d2) be two metric spaces and let E = E1 X E2 denote their 

cartesian product, where E is endowed with its own metric. Define Euclidean metric 

on E1 X E2.                                                                                                    (8 marks) 

 


