SIMPSONS RULE
In numerical analysis, Simpson's rule is a method for numerical integration, the numerical approximation of definite integrals. Specifically, it is the following approximation for {\displaystyle n} equally spaced subdivisions (where {\displaystyle n} is even): (General Form)n
n
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% Ask for user input
% Lower bound (a)
a = input('What is your lower bound (a)?')
% Upper bound (b)
b = input('What is your upper bound (b)?')
% Subintervals
N = input('How many subintervals (N)?')
% Defining function
f = @(x) (2*x)/((x.^2)+1)
% Finding h
h=(b-a)/N; 
% Finding the values of x for each interval
x=linspace(a,b,N);
% Calculating the integral
for i = 1:N-1
I(i)= (h/3)*(f(x(i))+(4*f((x(i)+x(i+1))/2))+f(x(i+1)));
end
[bookmark: _GoBack]answer1 = sum(I)
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Example using Simpson's Rule

using Simpson's Rule with 7 = 4.
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Example:

y . " 2dx
Use Simpson's Rule with # =4 to estimate L =

Solution:
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Trapezoidal Rule

ix k) [
1 1 ! 1 i
1 125 1.95 =Ak[5f(l)+f(l~25)+f(1~5)+f(1~75)+5f(2)]
2 15 338  =025(15.19)=380
3 175 536
2 8

Simpson’s Rule

fx’dx:%[m)wf(1A25)+2/(15)+4/(ms)+ o)
025

= T(45) =3.75 = perfect estimation
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Example 1Using n = 4 and all three rules to approximate the value of the following integral
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First, for reference purposes, Mathematica gives the following value for this integral
2 2
/ e dz = 16.45262776

In each case the width of the subintervals will be,
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The Trapezoid Rule has an error of 4 19193129
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The Simpson’s Rule has an error of 0.90099869.
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/ fla)dz ~ 5 (flzo) +4f(x1) + 2f(z2) + 4f(2s) +2f(24) + - + 4f(zama) + f(22)).
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where Az = and z; = a + iAz.

n

‘Simpson's rule also corresponds to the three-point Newton-Cotes quadrature rule.




