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TITLE: Integration of for (exp(x)-1)/x about x = 0

a° do e

Initialize

Maxn=130;
ic=1;
n=2; start n

cnt (1)=2; % vector that holds the n that needs to be locked at

while ((n*2)<Maxn)
ic=ic+1;
n=n*2;
cnt (ic)=n;
end

ice=ic; % The number of n locations to be analyzed up to and below Maxn

for i=1:1:Maxn

I1(i)=0;
I2(i)=0;
I3(i)=0;

end

for i=l1:1:Maxn
EI1(i)=0;
EI2(i)=0;
EI3(1)=0;

end

% Interval
a==0; b=1;

[¢)

5 Produce the Integration using Taylor series

for ic=l:1l:ice;
n=cnt (ic);
for j=1:1:n;
I1(n)=I1(n)+1/factorial(j)/3;: )
end ;
EIl(n)=exp(l)/factorial (n+1)/(n+l);
end;
% Produce the Integration using Trap Rule
for ic=l:1:ice;
n=cnt (ic);
h=(b-a) /n;
for j=1:1:n-1;
I2(n)=I2(n)+(exp(j*h)=1)/(j*h);
end;
% £f0 = 1 asymptoticly
I2(n)=h*(I2(n)+.5*(1+(exp(n*h)-1)/(n*h)));:
EIZ2 (n)=h"2*(b-a)/12* (exp(1)-2);
end;
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¢ Produce the Integration using Simpson's Rule

if (Maxn > 3)

for ic=1:1:ice;

n=cnt (ic);
h=(b-a) /n;
for 4=1:2:n-1;
I3(n)=I3(n)+(exp(j*h)-1)/(3j*h);
end;
for §=2:2:n-2;
I3(n-1)=I3(n-1)+(exp(j*h)=-1)/(3*h);
end;

% f0 = 1 asymptoticly
I3(n)=h/3*(4*I3(n)+2*I3(n-1)+(1+(exp(n*h)-1)/(n*h)));
EI3(n)=h"4*(b-a)/180* (9%exp(1l)-24);

end;
end;

if (Maxn < 3)

I3(n)=h/3*((1 + 4*(exp(h)-1)/(h))
EI3(n)=h"4*(b-a)/180* (9*exp(l)-24
end;

+ (exp(n*h)-1)/(n*h));
)

’

[

% Print Integration Results and Errors
line=1;

for ic=l:l:ice;

n=cnt (ic);

Output (line, 1l)=n;

Output (line, 2)=I1(n);
Output (line,3)=I2(n);
Output(line, 4)=I3(n);
Output (line, 5)=EIl(n);
Output (line, 6)=EI2(n);
Output(line, 7)=EI3(n);

line=line+1;
end;

xlswrite('l 8', Output):
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jw}a Ef 5, Trnpo E 5/&/&

"1 12

13 EN EI2 EI3

n
2 1.25 1.328292
4 1.315972 1.320505
8 1.317902 1.318553
16 1.317902 1.318065
32 1.317902 1.317943
64 1.317902 1.317912
128 1.317902 1.317905

1.318009] 0.151016 0.014964 0.000161
1.317909 | 0.00453 0.003741 1.01E-05
1.317903 0.000935
1.317902 | 45E-16 0.000234 3.94E-08
1.317902 | 9.49E-39 5.85E-05 2.46E-09
1.317902 | 5.07E-93 1.46E-05 1.54E-10
1.317902 | 4.2E-220 (3.65E-08) 9.61E-12
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