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Example  5 :          is metric space where         is define by 

                                  |   |                show that.  

Solution  :  let z, w and  h     , 1, 2, 3   H.W                       

4-         |   |=|       | = |           | 

  | | =   ̅ 

|           |   (           )(           ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅) 

   =    (           )(     ̅̅ ̅̅ ̅̅ ̅̅ ̅         ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ) 

   =           ̅̅ ̅̅ ̅̅ ̅̅ ̅            ̅̅ ̅̅ ̅̅ ̅̅ ̅̅             ̅̅ ̅̅ ̅̅ ̅̅ ̅            ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

  = |   |            ̅̅ ̅̅ ̅̅ ̅̅ ̅̅            ̅̅ ̅̅ ̅̅ ̅̅ ̅̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅      |   |  

  = |   |    |          ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ |  |   |    since [      ̅    | |  ] 

   |   |   |          ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ |  |   |   since [     | |   | |  ] 

  |   |   |     ||     ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ |   |   |     since  [ |  |  | || |  ] 

 |   |   |     ||     |   |   |         since  [ | |  | ̅|  ] 

   |   |  |   |    

 |           |   |   |  |   |   

|           |  |   |  |   | 

                      

Example  6  : Show that    is a metric space where           is     

                      define  by           = [  ∑ |     |
   

   ]
 

                

Solution:                                              

          

                                                . 

1-     |     |
                  

       ∑ |     |
      

   [  ∑ |     |
   

   ]
 

    

               

2-           [  ∑  |     |
   

   ]
 

    ∑  |     |
     

    

  |     |
                                        

                                                                 

3- |     |  |        |  |  ||       |   |     |              

           = [  ∑ |     |
   

   ]
 

  [  ∑ |     |
   

   ]
 

  =       . 

4-        = [  ∑ |           |
   

   ]
 

   

                 = [  ∑ |               |
   

   ]
 

     by  Minkowski`s  Inequality 

(Theorem 2) 

                    [  ∑ |     |
   

   ]
 

  +[  ∑ |     |
   

   ]
 

  



 

2 
 

                                                                   is a metric space 

H.W  

1- Show that     is a metric space where            is define by         

                             = [  ∑        
   

   ]
 

                

2- Show that     is a metric space where            is define  by        

                             = [  ∑ |     |
   

   ]
 

                

3- Show that     is metric  space where            is  define by 

                                √       
         

  

 

Note :   

1-  [   ] denoted the set of all continuous real valued function on a closed interval 

[   ]. 

2-  [   ] denoted the set of all bounded  real valued function on a closed interval 

[   ]  

3-  [   ] denoted the class of all Riemann integrable  function from [   ] in to R. 

4- let                     be any to function , we say that  

           if                     . 

 

Example 7 : Show that  [   ]is metric space under    [   ]   [   ]    

define    

                      by         
          |         |

  [   ]
                [   ].  

Solution :  [   ]  { |   [   ]                                      } 

     Let        [   ]     [   ]           [   ]     

 

1-    |         |         [   ]    

    
    |         |

  [   ]
                              

2- We must prove that                

              |         |    

  [   ]
 

       |         |             [   ]   
                            [   ]  

                        [   ] 

           

3 and 4  H.W 
  [   ]  is metric space  
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Example 8:   

  Show that    [   ]   is pseudo metric space under    [   ]   [   ]    

define    

                      by        ∫ |   |      
 

 
                [   ].  

Solution : 

  [   ]  { |                                            [   ]          } 

                 Let        [   ] 

                       ∫ |   |      
 

 
 ∫ |         |   

 

 
  

  

1-    |         |           [   ]  

      ∫ |         |    
 

 
   

                 

 

2- We must prove that                          but                      )   

let                     [   ] 

                                  [   ] 

                |         |           [   ]  

                 ∫|         |    

 

 

                   

Now let         = 0 not necessary that     

for example : let     

           {
    
            

          and                 {
    
             

 

                     {
    
      

  

             has  only  one  point  of  discontinuous  at         

     [   ]  

       ∫ |   |      
 

 
 ∫ |         |   

 

 
=∫      

 

 
   . 

           but               

3 and 4    H .W 

   [   ] is pseudo metric space . 
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H .W  

1- Show that        is pseudo metric space  under             , define by  

           |     |             . 

2- Give example to show that     is pseudo metric space . 

3-  Is    [   ]   a metric space  where      [   ]   [   ]    define    

by        ∫ |   |      
 

 
                [   ]. ? why ? 

 

 

Definition :   ( Bounded  metric  space ) 

   We say that       is a bounded metric  space, if                             

  

       . 

Note  :  we can define the bounded metric space  by  another  way : 

      is a bounded metric  space if  the diameter of     ( 

         {              }  is finite  

Note  : if       is a not bounded metric space we say that       is unbounded  

metric     space   

Example 9: let      be a metric space where         is define by 

            

                          {
       
          

   

Show that    is bounded metric space . 

Solution:  The diameter  of       

                           {              }      The diameter  of    is finite  

                       be a bounded metric space . 

Note :   in  example 9  is called  discrete metric . 

 

Example 10         is metric space where         is define by 

                        |   |             . Is       bounded metric space ?  

Solution:   

         unbounded metric space , since there is not                        

 

 

 

 
 


