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CH. 5: Integration 

5.2  Sigma Notation and Limits of Finite Sums 

is denoted                 The sigma natation for the finite sum . Def

by  ∑       
 
    is the first term,    is the second term, …. ,    the kth 

term.   

of the following summations: Evaluate  the value Ex.(1) 
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Express the following sums in sigma notations: (2) .Ex 
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Algebra Rules for Finite Sums 

      ∑ (       ∑      ∑   
 
   

 
   

 
    

       ∑         ∑   
 
   

 
    

       ∑           (                        
    

 

 

. ∑   
   Find the value of   (3).Ex 
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Some Formulas for Positive Integers 
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Evaluate the following sums:Ex.(5)  
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such that   and   be points between                . Let  Def 

                           

   1) the set    {                   } is called a partition of  [   ] 

  subinterval [       ]                  2) the length of the  kth    

 

then    {              }, let  [    ]Consider the interval  Ex.(6) 
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)Riemann Sums( Def. 

   Let    be a continuous function on [    ], let    {              } 

be a partition of [    ] and let     [       ], then a Riemann Sum for  

the area enclosed by the function   on [    ] is defined as  

   ∑  (        (        (          (      
 
     

 

is   {                   }The norm of partition   Def. 

   ‖ ‖     {                    }  

  {                         }Find the norm of the partition  Ex.(7) 
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Figure 5.5 The rectangles  approximate the region between the 

graph of the function       and the x-axis.
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[    ]over the interval   (       Let  Ex.(8) 

a) Find a formula for Riemann sum by dividing the interval [    ] 

into   equal subintervals and using the right hand endpoint for each  

     

b) Take a limit of the sum as     to calculate the area under the 

curve on [    ]. 

)Figure 5.6(     
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Figure 5.6 Riemann sum for f by dividing the interval     into  equal 

subintervals and using the right hand endpoint for each    .
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Exercises 5.2: 

1. Write the sums in the following without sigma notation. Then 

evaluate them. (Hint: Ex. 1) 
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 Answer: 

2. Which of the following express                 in sigma 

notation?      ∑      
                    ∑    
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3. Which formula is not equivalent to the other two? 

      ∑
(      

   

 
                      ∑

(    

   

 
                       ∑

(    

   

 
     

 

4. Express the following sums in sigma notation. (Hint: Ex. 2) 

     
 

 
 

 

 
 

 

 
 

 

  
                                 

 

 
 

 

 
 

 

 
 

 

 
 

 

5. Suppose that ∑   
 
      and ∑      

   . Find the values of:   
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                                        Answer: (Hint: Ex. 4) 

6. Evaluate the sums in the following. (Hint: Ex. 5) 

     ∑     
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                                              Answer: 

 

7. For the function in the following, find a formula (Riemann sum) for the 

upper sum obtained by dividing the interval [   ] into   equal 

subintervals. Then take a limit of these sums as     to calculate the 

area under the curve over [   ].  (Hint: Ex. 8) 
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 Answer: 
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