(#+ DERI VATE - FORMULA A TRE PUNTI E CONFRONTI VARl #x)

C ear [f]
f[x_1:=Sin[x];
df [x_]:=Cos[x];

n=_8;
h=2. Pi /n;
x[0] =0.0;
x[n] =2. Pi;
Do[x[i]=x[i -1]1+h, {i, 1, n-1}]
Dofy[i1="f[x[i1], {i, O, n}]
Do[dif[i]l=(y[i +1]-y[i -1])/(2«h), {i, 1, n-1}]
d1[0] = (-3y[0] +4y[1]1-YyI[2])/ (2h);
di[n] = (3y[n]-4y[n-1]+y[n-2])/ (2xh);
dcalc =Table[{x[i], d1[i]}, {i, O, n}1;
ticksl= ({0, Pi /12, Pi, 3Pi /2, 2Pi}, {-1, 0, 1}};
pl 1 =ListPl ot [dcal c, PlotStyle- {PointSize[0.02], RGBCol or [1, 0, 0]}, Ticks »ticksl];
pl 2 = Pl ot [df [x], {Xx, O, 2. Pi}, Ticks »ticksl,
Pl ot Styl e » {Thi ckness[0. 004], RGBCol or [0, O, 0]1}1;
pp2 = Show[pl 1, pl 2]
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Show([ppl, pp2]
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Cl ear [f]
fIx_1:=Sin[x+Pi /47;
df [x_] :=Cos[x +Pi /4];
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ticks2 = {{0, 0.02, 0.04, 0.06, 0.08}, {0.00005, 0.0001, 0.00015}};
a=0.0; b=2.0; dftrue=df [0.5% (a+b)]
X[0] = ga;
nmax = 200;
Do[x[n] =b; h=(b-a)/n; hh[n] =h; Do[x[i]=x[i =11 +h, {i, 1, n-1}1;
Dofy[i]="Ff[x[i]1]1, {i, O, n}I;
Do[dl[i] = (y[i +1]-yI[i -11)/(2%h), {i, 1, n-1}];
d1[0] = (-3y[0] +4y[1]-Yy[2])/ (2xh);
di[n] = (3y[n]-4y[n-1]1+y[n-2])/ (2xh);
err[n] =Abs[dl[n/2] -dftrue], {n, 4, nmax, 2}]
pl 1 =ListPlot [Tabl e[{hh[n], err[n]}, {n, 4, nmax, 2}1,
Pl ot Styl e - RGBCol or [0, 0, 1], Pl ot Range -» {{0, 0.1}, {0, 0.0002}}, Ticks »ticks2]
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ticks3={{0, 0.02, 0.04, 0.06, 0.08}, {0.0000005, 0.000001, 0.0000015}};
a=0.0; b=2.0;
X[0] = a;
nmax = 200;
Do[x[n] =b; h=(b-a)/n; hh[n] =h; Do[x[i] =x[i -1]+h, {i, 1, n-1}7;
Dofy[i]="f[x[i11, {i, 0, n}l;
Do[d2[i] = (y[i -21-8y[i -11+8y[i +1]1-y[i +2])/ (12xh), {i, 2, n-2}71;
d2[0] = (-3y[0] +4y[1] -y [2])/ (2%h);
d2[1] = (y[2] -y [01) / (2h);
d2[n-1] = (y[n] -y[n-21) / (2%h);
d2[n] = (3y[n] -4y[n-1]1+y[n-2]) / (2xh);
err [n] =Abs[d2[n/2] -dftrue], {n, 4, nnax, 2}]
pl 2 =Li stPl ot [Tabl e[{hh[n], 1000. xerr [n]}, {n, 4, nmax, 2}],
Pl ot Styl e - RGBCol or [1, 0, 0], Pl ot Range » {{0, 0.1}, {0, 0.0002}}, Ticks »ticks2]
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ticks2 = {{0, 0.02, 0.04, 0.06, 0.08}, {0.00005, 0.0001, 0.00015}};
a=0.0; b=2.0;
X[0] = ga;
nmax = 200;
Do[x[n] =b; h=(b-a)/n; hh[n] =h; Do[x[i]=x[i =11 +h, {i, 1, n-1}1;
Dofy[i]l="f[x[i1], {i, O, n}I;
Do[d3[i]1=(y[li +1]-y[i1)/h, {i, O, n-1}];
d3[n] = (y[nl -y[n-17) /h;
err [n] = Abs[d3[n/2] -dftrue], {n, 4, nmax, 2}]
pl 3 =ListPlot [Tabl e[{hh[n], err [n] /1000.}, {n, 4, nmax, 2}],
Pl ot Styl e » RGBCol or [0, 1, 0], Ticks »ticks2]
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Show([pl 1, pl 2, pl 3]
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