:> restart;
[> with (student) ;

[ D, Diff, Doubleint, Int, Limit, Lineint, Product, Sum, Tripleint, changevar, completesquare, distance, equate,
integrand, intercept, intparts, leftbox, leftsum, makeproc, middlebox, middlesum, midpoint, powsubs,
rightbox, rightsum, showtangent, simpson, slope, summand, trapezoid ]

[> £ := x > sin(x) ;

i f=x—sin(x)

[> for j from 1 to 5 do

evalf (trapezoid(f(x) ,x=0..1,2%]j))+evalf(cos(1l))-1.0;
od;

-0.0096171786
-0.0023967565
-0.0005987207
-0.0001496509
-0.0000374109

[> for j from 1 to 5 do
evalf (trapezoid(f(x)“*8,x=0..1,24j)-int (£(x)"8,x=0..1));
od;
0.0272201901
0.0067560001
0.0016833022
0.0004204474
i 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.

SCLee e

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

Digits =40
-2.356194490192344928846982537459627163148
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)))/

od;
1
0.9958240133235559734293154695637689801520
2
0.9989577517432278080395106173293337860357

(abs (evalf (trapezoid (f(x) ,x=0..1,2%j)-trapezoid (£ (x) ,x=0..1,2%(3+1))))/3);
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3
0.9997395469981520738016176902371261568890
4
0.9999348935626062822641456777341873767408
5

i 0.9999837238164163575167387548957402971201 @)
[> Digits:=20;
f:=x -> x*(1/2);

Digits =20

i f=x—x @®)
[> for j from 1 to 5 do
j;print (abs (evalf (trapezoid (f(x) ,x=0..1,2*(j+1))-int(£(x) ,x=0..1))),

(abs (evalf (trapezoid (f(x) ,x=0..1,2%j)-trapezoid (£ (x) ,x=0..1,2%(3+1))))/3));
od;

1
0.02338362042392012387, 0.013243218549824260200

2
0.00853644504221233701, 0.0049490584605692622867
3
0.00308546978943850798, 0.0018169917509246096767
4
0.00110773038772489723, 0.00065924646723787025000
5
i 0.00039585528815973605, 0.00023729169985505372667 &)
[> Digits:=20;
f:=x -> x*(7/2);
Digits :=20
fi=xox"? (10)

> 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 (£ (x) ,x=0..1,2%(3+1))))/3));
od;

1
0.018166606495247401438, 0.017935115035563198873
2
0.00455322410685122580, 0.0045377941294653918800
3
0.00113906169630635984, 0.0011380541368482886533
4
0.00028481409307608943, 0.00028474920107675680333
5

i 0.00007120662883519689, 0.000071202488080297513333 a1
B Digits:=20;
£f:= x -> x*(3/2);

Digits =20

i fi=xox"? (12)
[> 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 (£ (x) ,x=0..1,2%(3+1))))/3));
od;




1

0.00701811085790068682, 0.0065861948129120647600
2

0.00181246479997423288, 0.0017352153526421513133
3

0.00046340130204788492, 0.00044968783264211598667
4

0.00011767120977824038, 0.00011524336408988151333
5

0.00002973986252870480, 0.000029310449083178526667
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