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Pensieve Header: Programs for the Kolmogorov-Arnol'd solution of Hilbert's 13th problem.



2| Hilbert13th-Program.nb

Set Opti ons [Rasteri ze,
RasterSi ze -» 900, |nmgeSize - 900
1
Set Opti ons [Pl ot ,
AspectRatio - 1, Exclusions - None, ColorFunction - Hue, ColorFunctionScaling - False
1
Set Opti ons [Pl ot 3D,
Pl ot Poi nts - 150, Col orFunction - Hue, Col orFunctionScaling - False,
ViewPoint -» {-1, -2, 1}, InageSize - 900, Exclusions - None
1
Set Options [DensityPlot, PlotPoints - 150,
Col or Function - Hue, Col or FunctionScaling - Fal sel;
A =N[Sqgrt [5] -1]1/2;
phiO[x_1 := X;
Phi [¢0_, n_, mu_, ff_ 1 := Phi[¢#0, n, mu, ff, OF;
Phi [
¢0_, n_,
mu_ (* "slope" %),
ff_(x "flat fraction" x),
S_ (% "shift" =)
1[x_]1 := Modul e[
{Xs =x-s/n, x0, y0, x1, y1, nu},
y0 = ¢0[x0 = Fl oor [n xxs] /n]J;
yl=¢0[x1 = x0+1/n];
IfI(1-ff)/2< (xs-x0)xn< (L+ff) /2, Return[(yO+yl) /2 +mu= (xs - (x0+x1)/2)11;
nu = ((yl-y0) /7 (x1-x0) -nmuxff)/ (1-1f);
If[(xs-x0)*n<1/2, Return[yO+nu= (xs-x0)11;
y1+nu=* (XS -x1)
1
G[f _, Phi [phiO_, n_, mu_, ff_, s_1] := Module[
{phi, as, bs, ns, v, extra},
If[s == 0, extra=0, extra=1];
phi = Phi [phiO, n, mu, ff, s1I;
as = phi /@ ((s+Range[l-extra, n] - (1L+ff)/2)/n);
bs = phi /@ ((s +Range[l-extra, n]-(1-ff)/2)/n);
ms = (s +Range[l-extra, n]-1/2)/n;
I nterpol ationf[
Sort [Flatten[Tabl e[
v=Ff[ms[[il]l, me[[j]111];
I f [mu =0,
Point [as[[i]]l+xxas[[j]1], VI,
{Point [as[[i]]+A*as[[j]1], v], Point [bs[[i]]+Xxxbs[[j]1], VvI1}
1,
{i, n+extra}, {j, n+extra}
111 /. Point - List, InterpolationOder - 1

]
1
fIx_, y_1 = N[
Re[Zeta[x +| (13+4y)1]1/3
1
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Phi [val _, opts___Rule] := Mdulel
{
phiOo = ¢0 /. {opts} /. ¢0 - ldentity,
n = Subdivisions /. {opts} /. Subdivisions - 5,
mu = Slope /. {opts} /. Slope - O,
ff = FillFactor /. {opts} /. FillFactor - 0.8,
shift = Shift /. {opts} /. Shift - O,
x0, x1, x2, x3, x4, y0, yl, y2, y3, y4, phi

1,

y0 = phi0 /@ (x0 = (Range[0, n] -shift) /n);

x1 = x0+ (1-ff)/(2n); x2 = x0+1/ (2n); x3 = x0+ (1 +ff) / (2n);
y4 = phi0O /@ (x4 = x0+1/n);

y2 = (yO+y4d) /2;
yl = y2 -muxff /7(2n); y3 =y2 + muxff / (2n);
phi = Interpolationl[

Thread [{Joi n[x0, x1, x2, x3], Join[yO, yl1, y2, y3]}1,
I nterpolationOrder - 1

1;
val /. {

¢ - phi, X0 » x0, X1 - x1, X2 - x2,

X3 » x3, X4 » x4, YO » y0, Y1 » yl, Y2 - y2, Y3 » y3, Y4 - y4
}



