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Pensieve header: Planet Earth pulled back to the Hopf fibration- programs.

size = 2400;
Set Options[Rasterize, {RasterSize - size, |InmageSize - size}l;
Set Opti ons [Graphi cs, | nageSi ze -» sizel];
Set Opti ons [G aphi cs3D, {
| mgeSi ze -» size, Boxed - Fal se, AspectRatio - 1,
Vi ewector -» {vp=4({1, 0.1, 1}, {-1, -0.3, -1.5}},
Vi ewAngl e - 38 Degr ee,
Lighting » {{"Point", Wite, vp}, {"Point", Wite, {0, 0, 0}}},
Background - Bl ack
j N
Set Attri but es [Makel mage, Hol dRest ];
Makel mage [nane_String, g_1 : = Tinm ng[Mdul e[{s},
Export [nanme <>".png", s =IlnmageCrop[Rasterize[ing[nane] =gll1;
| mgeResi ze[s, 512]
1]

(Al'l Countries = Union[Take[CountryData["Countries"], Al], {"Antarctica"}; {}1);

&0 = {"Argentina", "Australia", "Brazil", "Canada",
"China", "France", "Cermany", "India", "lIndonesia", "ltaly",
"Japan", "Mexico", "Russia", "Saudi Arabia", "SouthAfrica",

" Sout hKor ea", "Turkey", "UnitedKi ngdont, "UnitedStates"};
&8 = CountryData["G3"1];

MakeCol our Schene[ac Li st, newborders List] := Mdul e[

{c, nbd, cnbd, addborders, k, oc, nc, changes, change},
(nbd[#] = CountryDataf[#, "BorderingCountries"]) & /@ ac;
addborders[{cl_, c2_3}] := (

nbd[cl] = Union[nbd[c1l], {c2}];

nbd[c2] = Union[nbd[c2], {cl}];

)
addborders[l List] := Do[

addborders[{l [[i 11, I [[j11}1,

{i, 2, Length(l1}, {, i}

1;
addbor ders /@ newbor ders;
(CountryCol our [#] = RandonReal []) & /@ Al | Countri es;
changes = {}; change =0;

Dol

Dol
cnbd = Sort [CountryCol our /@ nbd[c]];
If[cnbd # {},

AppendTo[cnbd, 1+First[cnbd]];
{k} = Orderi ng[Rest [Rot at eRi ght [cnbd] -cnbd], 171;

oc = CountryCol our [c];
nc = Fractional Part [ (cnbd[[k]] +cnbd[[k +1]]1) /2]7;
oc = Abs[oc-nc]; If[oc>0.5 oc=1-o0c];

change += oc;
Count ryCol our [c] = nc
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1,
{c, AllCountries}
1
AppendTo[changes, change];
change = 0,
{32}
1:
Print ["Country col ouring process changes: ", changes]
1
MakeCol our Schene[ac_] : = MakeCol our Schene[ac, {}1;
LoadCol our Schene[s_String] : = Mdul e[
{rul e},
rul e = Get [" Col our Schenes/" <>s <>".n'1];
(CountryCol our [#] = (# /. rule)) & /@ (First /e rule);
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1
SaveCol our Schene[] : = SaveCol our Schene[
DateString[{"YearShort", "Month", "Day", "-", "Hour 24", "M nute", "Second" }]
1
SaveCol our Scheme[dt _String] : = Mdul e
{}1
Put [

(# -» CountryCol our [#]) & /@ Al | Countri es,
"Col our Schemes/" <>dt <>".nt
1;
Export [" Col our Schenes/" <>dt <>". png",
Graphics[{
EdgeFor m[Wi t e],
{
Hue [Count ryCol our [#]1,
CountryShape[#] /. {CountryShape - List,
Region[pts 1 = Polygon[{pts} /. LonLat -» List]}
}1& /@
(Al l Countries)
1
Background - Bl ack, |nmageSize » 640
1
1
1

Area[reg_Region] := Abs[Dot [
Sin[List ee Last /e reg],
((RotatelLeft [#] -#) &)@ (List e@ First /e reg)
11
Area[c_CountryShape] := (Plus ee Area /e c);
Area[s_String] := Area[CountryShape[s]];

A "CountryShape" is a sequence of "Region"s, each of which is a sequence of "Point"s:
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Count ryShape[c_String] :
Sel ect [
Map [ (LonLat @@ N[# Degree]) &,
Apply [Regi on,
Count ryShape ee First [CountryData[c, "SchematicPolygon"1],
{1}
1,
{2}
1,
Areal[#] > 10" (-5) &
1,
Areal#] &

Sort [

(» /. LonLat[In_, It _ ] = LonLat [-Pi/2+In, [t] =)

beta = 0;
pi [C2[z_, w_]] := Mdul e[
{x1 =Re[z], X2 =1m[z], X3 =Re[w], x4 =I1m[w]},
R[2 (X1 X3 + x2x4), 2 (X2x3 - x1x4), x1IM"2+x2"2-x3"2-x4"2]
1
sigma[LonLat [phi _, theta 1] : =
C2[Exp[-| (beta+phi)]*=Sgrt[(L+Sin[theta]) /2], Sqrt[(1-Sin[theta]) /2]1;
tau[LonLat [phi , theta 1] := C2[Sqrt [(1+Sin[theta]) /2],
Exp[l (beta+phi)] *Sqrt[(1-Sin[theta]) /2]];
SlAct [a_, C2[z_, w_]] := C2[EM (I a) »z, E~ (I a) »w];
| anbda[C2[z , w ]] := R3 ee ({Re[z], Im[z], Re[w]l}/ (1 -1m[w]));

Options[Wiirl] = {

Whirl Bottom - Pi /4, Wiirl Top » 7Pi /74, WiirlingSteps -» 24,
Wi rl Regi ons -» All,

VWhirl Style -» {},

BottonStyle -» {3},

TopStyle -» {3},

Section - tau

3

Whirl [r_Region, opts__ 1 := Mdule[

{

whirlstart = Whirl Bottom /. {opts} /. Options[Wirl],
whirlend = Whirl Top /. {opts} /. Options[Wirl],
whirlingsteps = WiirlingSteps /. {opts} /. Options[Wirl],
whirlstyle = Wiirl Style /. {opts} /. Options[Wirl],
bottonmstyle = BottonStyle /. {opts} /. Options[Wirl],
topstyle = TopStyle /. {opts} /. Options[Wirl],
section = Section /. {opts} /. Options[Wirl],

reg, angles, nmesh, out, arc

1

reg section /@ r;

reg Append[Li st ee reg, First[reg]l;

angl es = N[Tabl e[

a,
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{a, whirlstart, whirlend, (whirlend-whirlstart) / (whirlingsteps /. 0-1)}
11;
nesh = Quter [(Li st ee | anbda[S1Act [#1, #2]]) & angles, regl;
out = {
Qpacity[l], EdgeForm[Bl ack],
G ow[], bottomstyle, Polygon[Rest [First [nesh]]],
Qpacity[l], EdgeForm[Bl ack], d ow[], topstyle, Polygon[Rest [Last [mesh]]]
h
I f [whirlingsteps >0, AppendTo[out,
{
Opacity[1l], EdgeForm[], G ow[], whirlstyle,
Tabl e[
Pol ygon [
{mesh[[i, j1], nmesh[[i +1, j11, nesh[[i +1, | +11], nmesh[[i, ] +111}1,
{i, Length[angles] -1}, {j, Length[reg] -1}
1
}
11;
Fl atten[out ]
1;
Whirl [c_String, opts__ ] := Mdule]
{whirlregions = Wiirl Regions /. {opts} /. Options[Wirl ]},
{
Hue [Count ryCol our [c]],
Take[Li st e@ CountryShape[c], whirlregions] /. r_Region = VWirl [r, opts]
}
1
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grid := {
Bl ue,
Tabl e[

arc = Tabl e[
tau[LonLat [l on Degree // N, |at Degree // N]],
{lat, -90, 80, 2}
IN
{
Li ne[ (Li st ee | anbda[S1Act [40 Degree, #]]) & /@ arc],
Li ne[ (Li st @@ | anbda[S1Act [-40 Degree, #]]) & /@ arc]
I8
{lon, -180, 160, 20}
1,
Tabl e[
arc = Table[
tau[LonLat [l on Degree // N, |at Degree // N]],
{lon, -180, 180, 1}
IN
{
Li ne[ (Li st ee | anbda[S1Act [40 Degree, #]]) & /@ arc],
Li ne[ (Li st ee | anbda[S1Act [-40 Degree, #]]) & /@ arc]
}
{lat, -90, 80, 10}
1
3
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