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> > restart;
N:=18;
Digits:=N;

x0 := Pi/4.0;
TrueValue := cos(x0);
TrueValuePrime := -sin(x0);

g:= x -> (sin(x0+10.0^(-x))-sin(x0))/10.0^(-x);

plot(-log[10](abs(g(x)-TrueValue)),x=0..N,thickness=3,size=[1000,
350]);

gCent:= x -> (sin(x0+10.0^(-x))-sin(x0-10.0^(-x)))/(2*10.0^(-x));
plot(-log[10](abs(gCent(x)-TrueValue)),x=0..N,thickness=3,size=
[1000,670]);



> > plot(-log[10](abs((4*gCent(x+log[10](2.0))-gCent(x))/3.0-



> > 
TrueValue)),x=0..N,thickness=3,size=[1000,800]);
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> > gs:= z -> (sin(x0+z)-sin(x0))/z;
h:= 10^(-3.0);

with(CurveFitting):
gs(h);
PolynomialInterpolation([[h,gs(h)],[h/2.0,gs(h/2.0)]],u);
PolynomialInterpolation([[h,gs(h)],[h/2.0,gs(h/2.0)],[h/4.0,gs
(h/4.0)]],u);
PolynomialInterpolation([[h,gs(h)],[h/2.0,gs(h/2.0)],[h/4.0,gs
(h/4.0)],[h/8.0,gs(h/8.0)]],u);

0.706753109974292000

abs(TrueValue-gs(h));
abs(TrueValue-subs(u=0,PolynomialInterpolation([[h,gs(h)],[h/2.0,
gs(h/2.0)]],u)));
abs(TrueValue-subs(u=0,PolynomialInterpolation([[h,gs(h)],[h/2.0,
gs(h/2.0)],[h/4.0,gs(h/4.0)]],u)));
abs(TrueValue-subs(u=0,PolynomialInterpolation([[h,gs(h)],[h/2.0,
gs(h/2.0)],[h/4.0,gs(h/4.0)],[h/8.0,gs(h/8.0)]],u)));

0.000353671212255524

g2 := h -> ((sin(x0+h)+sin(x0-h)) - 2*sin(x0))/h^2;

plot(-log[10](abs(g2(10.0^(-x))-TrueValuePrime)),x=0..N,
thickness=3,size=[1000,670]);
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