7= (* Mathematica programto print finite difference apprxi mation table =)
(» approxi mation of derivative of sin(x) using different step size x)
(» Nasser M Abbasi, oct 2, 2010 «x)

h = {0.1, 0.05, 0.01, 0.005, 0.001};
exact = Cos[1];
derivativeRight [h_] := (Sin[1.0 +h] -Sin[1.01]) /h;
derivativeLeft [h_]:= (Sin[1.0]-Sin[1.0-h]) /h;
derivativeCenter [h_]1:=(Sin[1.0 +h]-Sin[1.0 -h]) /7 (2.0 =xh);
derivative3rdOrder [h_]:=
(2.0%Sin[1.0 +h]1 +3.0%Sin[1.0] -6.0%Sin[1.0-h] +Sin[1.0-2.0 xh]) / (6.0 xh);

data = Table[{h[i T,
derivativeRi ght [h[i]] - exact,
derivativelLeft [h[i ] - exact,
derivativeCenter [h[i ] - exact,
derivative3rdOrder [h[i ] -exact}, {i, 1, Length[h]}

Sci enti fi cFor m[Tabl eFor m[Set Pr eci si on [dat a, Machi nePreci sion],
Tabl eHeadi ngs -» {None, {"h", "D+", "D', "DO", "D3"
}}, Tabl eAlignnents - Left
1. {5, 4}, Nunber Format - (Row[{#1, "e", #3}] &), Nunmber Paddi ng -» {"", "0"}]

Out[24]//ScientificForm=
h D+ D DO D3

.0000e-1 -4.2939e-2 4.1138e-2 -9.0005e-4 6.8207e-5
.0000e-2 -2.1257e-2 2.0807e-2 -2.2510e-4 8.6491e-6
.0000e-2 -4.2163e-3 4.1983e-3 -9.0050e-6 6.9941e-8
.0000e-3 -2.1059e-3 2.1014e-3 -2.2513e-6 8.7540e-9
.0000e-3 -4.2083e-4 4.2065e-4 -9.0050e-8 7.0053e-11
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