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1. (a) Define a metric space                                                                                                         (4marks) 

(b) Let   denote the set of real numbers and let         be defined by (   )  |   | for all 

       Show that   is a metric on                                                                                  (6marks) 

(c) State Triangle and H ̈lder’s inequalities                                                                       (4marks) 

(d) State and prove Minkowski’s inequality.                                                                  (8marks) 

 

2. (a) Define the following: (i) Open ball (ii) Closed ball (iii) Spheres.                                (5marks) 

(b) Let     be endowed with the Euclidean metric. 

  (   )  ∑ *(     )
 +
 
 ⁄ 

    for all   (     )   (     )   
   

Describe the following sets(i) ((   )  )(ii)  ̅((   )  )(iii)  ((   )  ) where (   )    (iv)  (  ) 

for arbitrary     
                                                                                      (7marks) 

 

3. (a) Define the closure of a set .                                                                                         (5marks) 

(b) Every singleton subset of any metric space is closed. Hence, every finite set is closed.  (7marks) 

 

4. (a) Let *  +   
  be a sequence of points in a metric space (   )  When is a point     said to be a limit 

point of the sequence *  +                                                                                        (5marks) 

(b) Show that *  +converges to   in  , if and only if * (    )+ converges to   in         (7marks) 

 

5. (a)  When is a sequence said to be a Cauchy in a metric space?                                             (5marks) 

(b) Prove that every convergent sequence in a metric space is Cauchy.                                  (7marks) 

 

6.  (a) Define a connected space                                                                                             (5marks) 

(b) Prove that the image of a connected space under a continuous map is connected.      (7marks) 


