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restart;
Problem 2.1
f:= x->x^6;
Digits:=40;
xx :=sqrt(2.0);

N:= h -> (f(xx+h)-f(xx))/h;

N2:= unapply(2*N(h/2)-N(h),h);

for j from 1 to 30 do 
print(j,N2(10^(-j))-6*xx^5):
od:
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Problem 2.2
restart:
with(LinearAlgebra):
N:=2;
v:=Vector(N+1):
for j from 0 to N do v[j+1]:=j/N; od:
v;
L := proc( N::integer, i::integer, v::Vector, x)
	  description "Lagrange function";
local j,T;
T:=1:
for j from 0 to N do
if (j<>i) then T:= T*(x-v[j+1])/(v[i+1]-v[j+1])
fi;
od;
T;
end proc;

T:=0;
for j from 0 to 2 do T:= T+ (f||j)*L(2,j,v,x);od;
p:=  unapply(T,x);
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int(p(x),x=0..1);

Problem 2.3
restart:
with(CurveFitting);

t:=Vector(3);
y:=Vector(3);

t[1]:= 1;
t[2]:= 3/2;
t[3]:= 2;
for j from 1 to 3 do y[j]:=f||(j-1); od;

int(PolynomialInterpolation(t,y,x),x=1..2);

Problem 2.4
restart:
with(CurveFitting);

t:=Vector(4);
y:=Vector(4);
g0:= h-> f0+h*df0;
g1:= h-> f1+h*df1;
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t[1]:= X0+h1;
t[2]:= X0+h2;
t[3]:= X1+h3;
t[4]:= X1+h4;

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);

X0:=0;X1:=1;
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P(f0,df0,f1,df1,x);

int(P(f0,df0,f1,df1,x),x=0..1);

P(f0,df0,f1,f1,x);

int(P(f0,df0,f1,f1,x),x=0..1);


