
> > 

(2)(2)

> > 

(5)(5)

> > 

(7)(7)

(4)(4)

> > 

> > 

(6)(6)

> > 

> > 

(1)(1)
> > 

(3)(3)

restart;
with(student);

f := x -> sin(x);

for j from 1 to 5 do
evalf(trapezoid(f(x),x=0..1,2^j))+evalf(cos(1))-1.0;
od;

for j from 1 to 5 do
evalf(trapezoid(f(x)^8,x=0..1,2^j)-int(f(x)^8,x=0..1));
od;

0.0272201901
0.0067560001
0.0016833022
0.0004204474
0.0001050879

An aside: why is this so very good an approximation?
for j from 1 to 5 do
evalf(trapezoid(f(x),x=0..2*Pi,2^j))+evalf(cos(2*Pi))-1.0;
od;

0.
0.
0.
0.
0.

Digits:=40;
for j from 1 to 5 do
evalf(trapezoid(f(x)^4,x=0..2*Pi,2^j)-int(f(x)^4,x=0..2*Pi));
od;

0.785398163397448309615660845819875721049
0.
0.
0.

for j from 1 to 5 do
j;abs(evalf(trapezoid(f(x),x=0..1,2^(j+1))-int(f(x),x=0..1)))/
(abs(evalf(trapezoid(f(x),x=0..1,2^j)-trapezoid(f(x),x=0..1,2^(j+1))))/3);
od;

1
0.9958240133235559734293154695637689801520

2
0.9989577517432278080395106173293337860357



> > 

> > 

(10)(10)
> > 

(7)(7)
> > 

> > 

> > 

(9)(9)

(12)(12)

(13)(13)

(8)(8)

(11)(11)

3
0.9997395469981520738016176902371261568890

4
0.9999348935626062822641456777341873767408

5
0.9999837238164163575167387548957402971201

Digits:=20;
f:= x -> x^(1/2);

for j from 1 to 5 do
j;print(abs(evalf(trapezoid(f(x),x=0..1,2^(j+1))-int(f(x),x=0..1))),
(abs(evalf(trapezoid(f(x),x=0..1,2^j)-trapezoid(f(x),x=0..1,2^(j+1))))/3));
od;

1

2

3

4

5

Digits:=20;
f:= x -> x^(7/2);

for j from 1 to 5 do
j;print(abs(evalf(trapezoid(f(x),x=0..1,2^(j+1))-int(f(x),x=0..1))),
(abs(evalf(trapezoid(f(x),x=0..1,2^j)-trapezoid(f(x),x=0..1,2^(j+1))))/3));
od;

1

2

3

4

5

Digits:=20;
f:= x -> x^(3/2);

for j from 1 to 5 do
j;print(abs(evalf(trapezoid(f(x),x=0..1,2^(j+1))-int(f(x),x=0..1))),
(abs(evalf(trapezoid(f(x),x=0..1,2^j)-trapezoid(f(x),x=0..1,2^(j+1))))/3));
od;



(7)(7)

(13)(13)

1

2

3

4

5


