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Left Riemann sum
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Right Riemann sum
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Midpoint Riemann sum
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Trapezoidal rule

Limit definition of the definite integral
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Riemann sums

n [a, b] Δx =  

n

b− a

L  =n Δx [f(x  ) +0 f(x  ) +1 ⋯ + f(x  )]n−1

R  =n Δx [f(x  ) +1 f(x  ) +2 ⋯ + f(x  )]n

M  =n Δx [f(m  ) +1 f(m  ) +2 ⋯ + f(m  )]n

m  =k  

2
x + x  k−1 k

T  =n  [f(x  ) +
2

Δx
0 2f(x  ) +1 ⋯ + 2f(x  ) +n−1

f(x  )]n

 f(x) dx =∫
a

b

  f(x  ) Δx
n→∞
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k=1
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x  =k a+ kΔx
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