> restart;

> N:=18;
Digits:=N;
N:=18
i Digits := 18 @
> x0 := Pi/4.0;
TrueValue := cos(x0);
TrueValuePrime := -sin (x0);

x0 := 0.785398163397448310
TrueValue :== 0.707106781186547524
TrueValuePrime := -0.707106781186547525 2)

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

. -X .
. sin(x0 +10.0 _) sin (x0) 3)
10.07"
> plot(-1log[10] (abs (g (x) -TrueValue)) ,x=0..N, thickness=3,size=[1000,
350]) ;
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B gCent:= x -> (sin(x0+10.07(-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]) ;

] -X " -x
gCent::x—>i sin(x0 +10.0™) _SIH(XO 10.0™)
2 10.07
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X
=> plot(-log[10] (abs ((4*gCent (x+1og[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);
sin(x0 + z) — sin(x0)
g5 =z
zZ

h = 0.00100000000000000000

=> 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)11,u);

PolynomialInterpolation([[h,gs(h)],[h/2.0,gs(h/2.0)],[h/4.0,gs

(h/4.0)]1,[h/8.0,gs5(h/8.0)]1,u);

0.706753109974292000
-0.353730115716000000 u + 0.707106840090008000

-0.117799546666666667 u* — 0.353553416396000000 1 + 0.707106781190234667

0.0296289523809523810 1> — 0.117851397333333333 u* — 0.353553390470666667

+0.707106781186531048

> abs (TrueValue-gs(h)) ;

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

gs(h/2.0)1],u)));

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

gs(h/2.0)1,[h/4.0,gs(h/4.0)]1]1,u)));

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

gs(h/2.0)],[h/4.0,9s(h/4.0)],[h/8.0,gs(h/8.0)]]1,u)));
0.000353671212255524

5.8903460476 107
3.687143 10712
1.6476 10714

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

sin(x0 + h) +sin(x0 — h) — 2 sin(x0)

g2 = h— 2

> plot(-log[10] (abs (g2 (10.0% (-x)) -TrueValuePrime)) ,x=0..N,

thickness=3,size=[1000,670]) ;

(C))

C))

6

@)






