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Numerical Integration
For a given function f(x) the solution can exist in 
an exact analytical form but frequently an 
analytical solution does not exist and it is 
therefor necessary to solve the integral 
numerically
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Calculate Area 
to Calculate Integral
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Newton-Cotes Method of Order Zero [Rectangle Midpoint Rule]
● approximate f(x) as a constant 

● f(x) ≈ f(x=xmidpoint)
● area = f(xmid) *w
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mathematical uncertainty decreases 
as the number n increases, 
but  computational uncertainty 
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Trapezoidal Method

●Trapezoidal Rule

 linear f(x) approximation

uses both a start & end points

area =  [(f(x1)+f(x2))/2 ]*w
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Composite Trapezoidal Method
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Easy to implement!
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  - accurate to O(w) 
  - has error O(w2)
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Error on Integration
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Euler-Maclaurin  formula for the error on the trapezoidal rule
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3-Point Simpson Method
●3-Point Simpson Rule

quadratic  f(x) approximation

uses both a start, mid  
& end points
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