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m Introduction

Simpson's rule is based on the Newton-Cotes formula that if one approximates the integrand of the integral by an nth order
polynomial, then the integral of the function is approximated by the integral of that nth order polynomial. Integration of

polynomials is simple and is based on the calculus. Simpson's 1/3" rule is the area under the curve where the function is
approximated by a second order polynomial. [click here for textbook notes] [click here for power point presentation].

m Inputs

The following simulation illustrates the Simpson's 1/3rd rule of integration. This section is the only section where the user
interacts with the program. The user enters any function f(x), the lower and upper limit of the integration. By entering this
data, the program will calculate the exact value of the integral, followed by the results using the Simpson's 1/3rd rule with
n=2, 4,6, 8segments.

Integrand f[x] =0
= F[X ] :=300.0%x/ (1.0 + EXp[X]) ;

Lower and upper limit of the integral, a and b respectively.

mei= a=0.0;
b =10.0;



2 nbm_gen_int_sim_simpsonmeth.nb

in@4:= curve = Plot[Ff[Xx], {X, a, b}, PlotLabel - "Entered function on given interval',
TextStyle » {FontSize » 11}];
General::spelll
Off
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m 2 Segment Simpson 1/3 Rule

= N=2;
h2=(b-a)/n
ou7l= 5.

The integral of the function f(x) from a to b using Simpson's rule with two segments will be equal to:
ngl= S2 =h2«x (F[a] +4xfF[a+h2] + F[b]) /3
ougl= 67.1555

The approximate error and absolute relative approximate error for the first iteration are undefined.

m 4 Segment Simpson 1/3 Rule

mEE= N =4;
h4=(b-a)/n
ou10= 2.5

The integral of the function f(x) from a to b using Simpson's rule with four segments will be equal to:



nbm_gen_int_sim_simpsonmeth.nb

n1= sS4 =hdx (F[a] +4* (F[a+h4] + F[a+3xh4]) +2xF[a+2xh4] + F[b]) /3
ouf11= 210.637

The approximate error is:
In[12]= Ea4 = s4 - s2
ou12]= 143.481

The absolute relative approximate error is

in[13]:= ead = Abs[Ead / s4] » 100
out13= 68.1179

m 6 Segment Simpson 1/3 Rule
In[14]= N = 6;
h6=(b-a)/n
ouf15= 1.66667

The integral of the function f(x) from a to b using Simpson's rule with six segments will be equal to:

infie= suml = F[a+ h6] + f[a+3*h6] + F[a+5*xh6];
sum2 = f[a+2xh6] + F[a+4xh6];
s6 =h6x (F[a] +4»suml + 2xsum2 + F[b]) /3

oui18]= 241.338

The approximate error is:
In[19]:= Eab = s6 - s4
ou19]= 30.7015
The absolute relative approximate error is

In[20]:= eab = Abs[Ea6 / s6] » 100
outeo]= 12.7213

m 8 Segment Simpson 1/3 Rule

n(21}= N = 8;
h8=(b-a)/n

ouzl= 1.25

The integral of the function f(x) from a to b using Simpson's rule with eight segments will be equal to:



4 nbm_gen_int_sim_simpsonmeth.nb

ne3= suml = F[a+h8] + fF[a+3xh8] + F[a+5+h8] + F[a+ 7% h8];
sum2 = f[a+2+h8] + F[a+4xh8] + F[a+6xh8];
s8 =h8x« (F[a] +4»suml + 2xsum2 + F[b]) /3

ou2sl= 245.855

The approximate error is:
nee:= Ea8 = s8 - s6
out2el= 4.51661

The absolute relative approximate error is

In271:= ea8 = Abs[Ea8 /s8] » 100
oue7= 1.8371



