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CH. 5: Integration 

5.3  The Definite Integral 

. If ,   -be a function defined on a closed interval   ( ) Let. Def

  *                   + is a partition of ,   - we define the integral 
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  Use Riemann sum to evaluate the definite integral )1( Ex 
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)Figure 5.7( at the right end of each subinterval   Take   

                   

 

  
            

  

  

  

  

  

   

  

  

   

  

  

   

     
 

  

  

 
 

         

Figure 5.7 Riemann sum for f by dividing the interval     into  equal 
subintervals and using the right hand endpoint for each    .
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is a partition  P, where     ‖ ‖  ∑ (  
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of the interval ,    - as definite integral. 
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, then ,   -is continuous function on   : If Theorem(5.1)

exist that is   integrable on ,   -. 

  

 

Properties of definite integrals 

 

If   and   are integrable functions over ,   -, then 
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5. ∫  ( )   ∫  ( )   ∫  ( )  
 

 

 

 

 

 
 

6. If   has maximum value max f  and minimum value min f  on ,   -, 
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: Rule 6 says that Proof of Rule 6

the integral of   over ,   - is 

never smaller than the minimum 

value of  f  times the length of the 
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maximum value of  f  times the 
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Figure 5.8 Max-Min Inequality 
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Area Under the Graph of a Nonnegative Function 

If    ( ) is nonnegative and integrable over a closed interval ,   -, 

then the area under the curve     ( ) and the X –axis over ,   - is the 

integral of   from a to b, 
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Figure 5.9 
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Some Basic Integrals 
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Evaluate the following integrals: Ex.(5) 
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is defined  ,   -, then its average value on ,   -is integrable on   If  Def.
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