
Examples of Riemann Integration from definition 
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(I)  Algebraic formulas 
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EXAMPLE 1  Evaluate  from definition. dxx 2
4
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Consider the partition of [1, 4],   Δ = 
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EXERCISE 1  Evaluate    from the first principles. dxx∫
1

0
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(II)  Trigonometry formulas

EXAMPLE 2  Evaluate  from definition. xdxsin
b
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  Consider the partition of [a, b],  Δ = 
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EXERCISE 2  Evaluate   dxxcos∫
π

2
0

 from the first principles.  

(III)  L’hospital Rule

 More difficult problems employ the use of L’hospital rule or other properties on limit. 
 

 EXAMPLE 3  Evaluate    from definition. dxa x∫
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 Consider the partition of  [0,1],  
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EXERCISE 3  Show that   
abx
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(IV)  Width of sub-intervals of the partition may not a constant

 EXAMPLE 4  Evaluate  from the first principles. dxx2
4
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 Consider the partition of  [2,4],  Δ = {2, 2r, 2r2, …, 2ri, …, 4} 
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EXERCISE 4  Evaluate   dxxk
b

a∫ ,  where k ≠ 1 and  b > a > 0,  from the first principles. 

Hint :   Consider the partition of  [a,b],  Δ = {a, ar, ar2, …, ari, …, arn},  where  1>= n
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   and  ξi = ari-1 .  
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