Trapezoidal rule
In mathematics, and more specifically in numerical analysis, the trapezoidal rule(also known as the trapezoid rule or trapezium rule) is a technique for approximating the definite integral
. [image: ]
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The function f(x) (in blue) is approximated by a linear function (in red). 
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Example 1.
Approximate the integral of f(x) = x3 on the interval [1, 2] with four subintervals.
First, h = (2 - 1)/4 = 0.25, and thus we calculate:
½⋅(f(1) + 2⋅(f(1.25) + f(1.5) + f(1.75)) + f(2))⋅0.25
= ½⋅(13 + 2⋅(1.253 + 1.53 + 1.753) + 23)⋅0.25 = 3.796875
 
If n=8
we set h = (2 - 1)/8 = 0.125, and thus we calculate:
½⋅(f(1)+2⋅(f(1.125)+f(1.25)+f(1.375)+f(1.5)+f(1.625)+f(1.75)+f(1.875))+f(2))⋅0.125
= ½⋅(13+2⋅(1.1253+1.253+1.3753+1.53+1.6253+1.753+1.8753)+23)⋅0.25 = 3.76171875
The second approximation is much closer to the correct answer of 3.75.
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function It=trapezios(f,a,b,N)
h=(b-a)/N;
It=0;
for k=1:(N-1)
     x=a+h*k;
     It=It+feval(f,x);
  end
It=h*(f(a)+f(b))/2+h*It;
End
Example
Evaluate the integral x^4 within limits -3 to 3 using Trapezoidal rule.
Solution
Let y(x)=x^4
here a=-3 and b=3
therefore (b-a)=6
let ‘n’ be the number of intervals. assume n=6 in this case.
also h=(b-a)/n = 6/6 =1
x: -3  -2  -1  0  1  2  3
y: 81  16  1  0  1  16  81
According to trapezoidal rule:
answer= (h/2)*[(y1+y7)+2*(y2+y3+y4+y5+y6)]
answer=(1/2)*[(81+81)+2*(16+1+0+1+16)]
answer=115.
[image: ]
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Trapezoid Rule

A method for approximating a definite integral 'r(var using linear
approximations of /. The irapezoids are drawn as shown below. The bases are
vertical lines

To use the trapezoid rule follow these two steps
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4. NUMERICAL INTEGRATION:

There are various numerical methods to calculate the definite integrals. The integral gives the
area under the curve defined by the function f(x). We use the function values and increment
value between the successive points on the x axis in order to calculate the integral.
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Example:
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Example:
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Numerical Integration using Matlab:

clc; clear
syms x
f=exp(-x"2)
y=int(f,0,1)
vpa(y.5)

>> vpa(int('exp(-x"2)',0,1))

I

I

k X Exp(-x*2)
0 0 1

1 0.25 0.939

2 0.50 0.779

3 0.75 0.570

4 1 0.368

Trapezoidal Rule gives: 0.743

0.368
1=0 :,{ém 93940779 + 0570 + 226 }

1=0.743
Simpson’s Rule gives: 0.747

25
3
0.747

[L+4%0.939 +2%0.779 + 4% 0.570 + 0.368]
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Example : Use the trapezoidal rule with n = 8to estimate:
JSVi+atdr

Solution:

Given,

For n=§,we have, Az

0.5 we compute the values of Yo, Uy, U, ..., Us

T 1 1.5 2.5 3 3.5 4 4.5 5
y=vita® | V3| V3% VT 0 | V1325 | VI7 | V2135 | V26
Therefore,
IS VT T zpdz
~ 8 (V24 /325 + 6+ V725 + V10 + V1325 + VIT + V21.25
+v/26)

~12.76
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MATLAB Program for Trapezoidal
Rule

%Created by myclassbook.org (Mayuresh)
Created on 24 May 2013
%Question: Evaluate the integral X4 within limits 3 to -3

cle;
clear all;
close all;

£=6(x)x"4; %Change here for different function
%Given limits

*4; %Change here for different function

1=length(x);
x
y
answer=(h/2)*((y(1)+y(1))*2*(sum(y)-y(1)-y(1)))




image1.png
[
(2) d
iz




