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restart;
Problem 3.1   Note I made a bad choice using cos (x) (error unreasonably small) due to the symmetry. 
with(student):
a:=0;
b:=Pi;

#Digits:=40;
f := x -> cos(x);

for j from 1 to 10 do
print(j,evalf(( trapezoid(f(x),x=a..b,j)-trapezoid(f(x),x=a..b,2*j))/3),
evalf(int(f(x),x=a..b)-trapezoid(f(x),x=a..b,2*j)));
od;

f := x -> arctan(x);#a better choice

for j from 1 to 10 do
print(j,evalf(( trapezoid(f(x),x=a..b,j)-trapezoid(f(x),x=a..b,2*j))/3),
evalf(int(f(x),x=a..b)-trapezoid(f(x),x=a..b,2*j)));
od;

Problem 3.2 -- note simpson in the student package counts n for (f(a)+4 f((a+b)/2) +f(b))*(b=a)/6   as 2 instead of 1, so
we must adjust the loop.
f := x -> cos(x);

for j from 1 to 10 do
print(j,evalf(( simpson(f(x),x=a..b,2*j)-simpson(f(x),x=a..b,4*j))/15),
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evalf(int(f(x),x=a..b)-simpson(f(x),x=a..b,4*j)));
od;

a better choice of function
f := x -> arctan(x);

for j from 1 to 10 do
print(j,evalf(( simpson(f(x),x=a..b,2*j)-simpson(f(x),x=a..b,4*j))/15),
evalf(int(f(x),x=a..b)-simpson(f(x),x=a..b,4*j)));
od;

restart;
Problem 3.3
with(CurveFitting);

t:=Vector(4):
y:=Vector(4):
g0:= h-> f0+h*df0;
g1:= h-> f1+h*df1;

t[1]:= a+h1;
t[2]:= a+h2;
t[3]:= b+h3;
t[4]:= b+h4;
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for j from 1 to 2 do y[j]:= g0(h||j); od;
for j from 3 to 4 do y[j]:= g1(h||j); od;

limit(limit(limit(limit(PolynomialInterpolation(t,y,x),h4=0),h3=0),h2=0),
h1=0);

P:= unapply(%,f0,df0,f1,df1,x);

int(P(f0,df0,f1,df1,x),x=a..b);

simplify(%);

factor(%);

Let us see what this looks like setting b-a=h
subs(b=a+h,%);

simplify(%); 
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The error is bounded by the max of the 4th derivative of f on [a,b} divided by 4! times
int((x-a)^2*(x-b)^2,x=a..b);

factor(simplify(%));


