Example(1): Use Trapezoidal rule to evaluate the integral

1
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1+x2x
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Considering h=0.25

Solution:

a=0,b=1 f(x)=1+1x2 and h=0.25
Xj=Xjq1th =—>
Xo=0 . f(xo)=f(0)=1
x,=0+0.25=0.25 . f(x1)=F(0.25)=0.9412
X,=0.25+0.25=0.5 . f(x2)=f(0.5)=0.8
X3=0.5+0.25=0.75 . f(xs)=F(0.75)=0.64
X,=0.75+0.25=1 . f(xg)=f(1)=0.5

1= [ e =5 1o + 20,4+, + 1)+ £.]

0.25
=——[1+4+2(0.9412 4+ 0.8 4+ 0.64) + 0.5]

2
= 0.7828




Example(2): Use Trapezoidal rule to evaluate the integral

1
f(x3 + 1)dx
0

Considering n=1 and n=4.
Solution:
a=0,b=1, f(x)=@*+1) and n=l —ph=""=1

Xi=Xj1+th =—>

Xg=0 C f(x)=f(0)=1
X;=0+1=1 o f(x,)=f(1)=2
3 h
1M1= [ @ + Ddx =5[fy + ]
0
=-[1+2]=1.

H.W.: n=4

Evaluation the number of subintervals in Trapezoidal rule:

From the error formula
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Let |f"(6)| < M then the error E; for the composite Trapezoidal rule is

less than accuracy €
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Example(3): Find the value of the integral with accuracy €= 0.001 by

using Trapezoidal rule

1

I(f) = jcosxdx

0.5

Solution:
a=05,b=1, f(x)=cosx and €=0.001
f'(x)=-sinx and f'(x)=-cosx => |f"(x)|<1 = M=1

/(b-— a)3 (1—0.5)3
> = [— = 5.
nz o M= |35 0001 D) = 32275

— n=4
= h=22-12%-0125
n
Xi=Xi.1+h
X 0.5 0.625 0.75 0.875 1
f(X) 0.8776 0.811 0.7317 0.641 0.5403

1

I[f] = jcosxdx:g[f0+2(f1+f2+f3)+f4]

0.5

= 0.3616




Algorithm of Trapezoidal rule:
Input: a,b,n, f(x)
Step(1): Evaluate h=(b-a)/n
Step(2): for 1=0,1,2,...,n

set x;=a+ih and y;=f(x;)
Step(3): set sum=0
Step(4): for i=1,2,...,n-1

find sum =sum + y;
Step(5): set  I=h[sum+1/2(yo+Yy;)

Step(6): print 1 and stop.




