Pensieve header: Planet Earth pulled back to the Hopf fibration - one country per continent.

SetDirectory["C \\drorbn\\ Acadeni cPensi eve\\ Proj ect s\\ Pl anet Hopf " ];
<< Pl anet Hopf - Progr ans. m

ghosts = {"Canada", "China", "ltaly", "SouthAfrica", "Col onbia"};
sol i ds Uni on[ghosts, {"Mexico", "Japan", "Chana", "India"}; {}1;

MakeCol our Schene [Al | Countries, {
{"Canada", "Greenland"}, {"Canada", "Russia"}, {"UnitedStates", "Russia"},
{"Canada", "Mexico"}, {"Mlaysia", "PapuaNewCui nea"},

{"Japan", "Russia"}, {"Japan", "SouthKorea"},
{"Kazakhstan", "Mongolia"}, {"Australia", "NewZeal and"},
{"Australia", "lIndonesia"}, {"Australia", "PapuaNewCui nea"},

{"China", "Japan"}, {"China", "SouthKorea"},
{"NorthKorea", "Japan"}, {"UnitedStates", "G eenland"},
{"Geenland", "Russia"}, {"Pakistan", "Tajikistan"}, ghosts

M
LoadCol our Schene["101204-183102" ]

Country col ouring process changes:

{30. 4124, 10. 1367, 6.5867, 5.837, 4.76326, 4.24054, 5.22897, 5.67488,
4.03191, 4.31965, 6.37193, 5.83356, 5.01844, 3.47666, 5.4475, 4.68822,
5.02793, 4.30051, 3.9045, 3.70818, 3.44941, 4.2122, 3.53141, 3.27838,
4.32697, 5.37841, 3.48808, 5.33819, 4.49702, 4.51802, 4.44435, 5.17014)

Count ryCol our /@ ghosts
{0.817808, 0.106567, 0.693354, 0.222428, 0.517276}



2 | PlanetHopf2.nb

Makel mage [" Col our Wheel ", Graphics|[

{
Hue [c = Count ryCol our [#]],

Li ne[{{0, 0}, {Cos[2Pi c],
} & /@ All Countries
1]

{3. 265,

Sin[2Pi c]1}}]



PlanetHopf2.nb | 3

Makel mage [ BaseMap", G aphics[{
EdgeFor m[Wii te],
{
Hue [Count r yCol our [#]],
Count ryShape [#] /.
{CountryShape - List, Region[pts__ ] = Polygon[{pts} /. LonLat -» List]}
1 & /@
(Al l Countries)
}, Background - Bl ack]]

{3. 765,

Fal se && SaveCol our Schene[]

Fal se



4 | PlanetHopf2.nb

beta = (240+1/Sqrt [5]) Degree;
Makel mage [" Fr am ngExer ci se", G aphi cs3DJ[{
Whi rl [#,
VWi rl Bottom -» 40 Degree, Wirl Top » 320 Degree, WiirlingSteps -» 0O
] & /@ All Countri es,
grid
1

{14. 078,




newwhi rl := {
Whi rl [,

PlanetHopf2.nb

Wi rl Bottom -» 40 Degree, Whirl Top » 320 Degree, WiirlingSteps -» 120,

VWi rl Regions - I f [#==="Japan", 4, 1],
TopStyle » {d ow[Hue [CountryCol our [#]]1},
BottonStyle » {Opacity[1]}

] & /@solids,

Whi rl [#,
Wi rl Bottom -» -40 Degree, Whirl Top -» 40 Degree,
Wi rl Regi ons - I f [# === "Japan", 4, 1],

VWhirl Style » {Opacity[0.1]}, (* was 0.2 =x)
TopStyle » {OQpacity[0]}, BottontStyle -» {Opacity[0]}
] & /@ ghost s,

Whi rl [,

Wi rl Bottom » -40 Degree, Wiirl Top -» 40 Degree, WirlingSteps - 0,

TopStyle » {OQpacity[1l], d ow[Hue[CountryCol our [#]]]},
(*» was Opacity[0.5] =)
BottonStyle » {Opacity[1l], d ow[Hue[CountryCol our [#]]]}
(* was Opacity[0.5] =)
] & /@ Conpl enent [Al | Countries, {}1],
grid
Y



6 | PlanetHopf2.nb

beta = (240+1/Sqrt [5]) Degree;
Makel mage [" Newhi r1 ", G aphi cs3D[newwhirl 1]

{57. 438,




PlanetHopf2.nb | 7

Run["convert -resize 640x640 BaseMap. png BaseMap_640. png"];
Run["convert Newwhirl.png BaseMap_640. png -gravity
Sout hEast -conpose |ighten -conposite Pl anet Hopf 2. png"1;
Run["convert Pl anetHopf2.png Label.png -gravity Sout hWest
-conpose |ighten -conposite Pl anet Hopf2. png"];
Run["convert -resize 120x120 Pl anet Hopf 2. png Pl anet Hopf 2_120. png" ];
Run["convert -resize 720x720 Pl anet Hopf 2. png Pl anet Hopf2_720. png" 1;
Run["convert -resize 240x240 Pl anet Hopf 2. png Pl anet Hopf 2_240. png" 1;
Show[
I nport [" Pl anet Hopf 2_720. png" 1,
| mageSi ze -» 512
]

Pror Bar-NetTon, 2010
hifpnew.math ToronTo.sdl-drorbnallery KnoTTedh jecTeflmetHopt

Dynam c [Show[frane, |nmageSi ze -» 512]]

Show[fTramnme, ThmagesSi ze - 512 &




8 | PlanetHopf2.nb

Do [
fname = StringJoi nee
Flatten[{"Franes2/", ToString /e IntegerDigits[n, 10, 31, ".png"}1;
beta=(n+1/Sqrt [5]) Degree;
frane = Rasteri ze[
G aphi cs3D[newwhi rl, | nmageSi ze » 720],
Raster Si ze » 720, |InmageSize » 720
1
Export [f name, frane],
{n, 0, 359}
]



