> trap := (f,a,b,n) -> evalf((f(a)+f(b) +2*sum(f(a+j/n*(b-a)),j=1..n-1))*(b-a)/(2*n));
[image: image1.wmf] := 
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> g := x -> sin(x);
[image: image2.wmf] := 
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> Itrue:=int(g(x),x=0..Pi);
[image: image3.wmf] := 

Itrue
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> for n from 1 to 7 do

abs(trap(g,0,Pi,2^n)-Itrue);

od;
[image: image4.wmf]0.429203673


[image: image5.wmf]0.103881102


[image: image6.wmf]0.025768399


[image: image7.wmf]0.006429657


[image: image8.wmf]0.001606639


[image: image9.wmf]0.000401611


[image: image10.wmf]0.000100398


> for n from 1 to 7 do

abs(trap(g,0,Pi,2^n)-trap(g,0,Pi,2^(n+2)))/abs(trap(g,0,Pi,2^(n-1))-trap(g,0,Pi,2^(n+2)));

od;
[image: image11.wmf]0.2043505300


[image: image12.wmf]0.2305048118


[image: image13.wmf]0.2362443106


[image: image14.wmf]0.2376353679


[image: image15.wmf]0.2379806230


[image: image16.wmf]0.2380662127


[image: image17.wmf]0.2380874087


> for n from 2 to 7 do

R:= (4*trap(g,0,Pi,2^n)-trap(g,0,Pi,2^(n-1)))/3:

print(R,abs(R-Itrue)):

od:
[image: image18.wmf],
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[image: image20.wmf],
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[image: image21.wmf],
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[image: image22.wmf],
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[image: image23.wmf],
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Simpson's rule

> simp := (f,a,b,n) -> evalf((f(a)+f(b) +2*sum(f(a+j/n*(b-a)),j=1..n-1)+4*sum(f(a+(2*j-1)/(2*n)*(b-a)),j=1..n))*(b-a)/(6*n));
[image: image24.wmf] := 

simp

 ® 

(

)

,

,

,

f

a

b

n

æ

è

ç

ç

ç

ç

ç

ç

ö

ø

÷

÷

÷

÷

÷

÷

evalf

1

6

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

 + 

 + 

 + 

(

)

f

a

(

)

f

b

2

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

å

 = 

j

1

 - 

n

1

æ

è

ç

ç

ö

ø

÷

÷

f

 + 

a

j

(

)

 - 

b

a

n

4

æ

è

ç

ç

ç

ö

ø

÷

÷

÷

å

 = 

j

1

n

æ

è

ç

ç

ö

ø

÷

÷

f

 + 

a

1

2

(

)

 - 

2

j

1

(

)

 - 

b

a

n

(

)

 - 

b

a

n


> for n from 1 to 6 do

simp(g,0,Pi,2^n);

od;
[image: image25.wmf]2.004559755


[image: image26.wmf]2.000269170


[image: image27.wmf]2.000016591


[image: image28.wmf]2.000001034


[image: image29.wmf]2.000000065


[image: image30.wmf]2.000000001
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