Dror Bar-Natan: Academic Pensieve: Projects: PlanetHopf: PlanetHopf.nb 2013-12-12 13:42:54

Pensieve header: Planet Earth pulled back to the Hopf fibration - G8 (first) runs.

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

MakeCol our Schene [Al | Countries, {
{"Canada", "Greenland"}, {"Canada", "Russia"},
{"UnitedStates", "Russia"}, {"Canada", "Mexico"},
{"Mal aysi a", "PapuaNewGui nea"}, {"Japan", "Russia"}, {"Japan", "SouthKorea"},
{"Kazakhstan", "Mongolia"}, {"Australia", "NewZeal and"},

{"Australia", "Indonesia"}, {"Australia", "PapuaNewCui nea"},

{"China", "Japan"}, {"China", "SouthKorea"}, {"NorthKorea", "Japan"},

{"UnitedStates", "G eenland"}, {"Geenland", "Russia"},

{"Paki stan", "Tajikistan"}, {"Canada", "Japan"}, {"Canada", "ltaly"},

{"Italy", "Japan"}, {“lItaly", "Germany"}, {"France", "UnitedKi ngdoni}
1

LoadCol our Schene ["101127-222611" ]

Country col ouring process changes:
{31.9167, 7.76175, 3.0396, 1.92965, 1.45015, 1.59796, 0.460388, 0.298527, 0.222012,
0.171413, 0.133177, 0.104212, 0.0830234, 0.0725434, 0.0630604, 0.0548308}
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{Al'l Countries, &0, G38}

{ {Af ghani st an, Al bani a, Al geria, AnericanSanpa, Andorra, Angol a, Anguill a,

Ant i guaBar buda, Argentina, Arnenia, Aruba, Australia, Austria, Azerbaijan,
Bahamas, Bahrai n, Bangl adesh, Bar bados, Bel arus, Bel gi um Belize, Benin, Bernuda,
Bhut an, Bol i vi a, Bosni aHer zegovi na, Bot swana, Brazil, BritishVirginlslands,
Brunei, Bul garia, Burki naFaso, Burundi, Canbodi a, Canmeroon, Canada, CapeVerde,
Caymanl sl ands, Central Afri canRepublic, Chad, Chile, China, Christmaslsland,
CocosKeel i ngl sl ands, Col onbi a, Conoros, Cookl sl ands, CostaRi ca, Croatia, Cuba,
Cyprus, CzechRepublic, Denocrati cRepublicCongo, Dennmark, Djibouti, Dom nica,
Dom ni canRepubl i ¢, East Ti nor, Ecuador, Egypt, El Sal vador, Equat ori al Gui nea,
Eritrea, Estoni a, Ethiopia, Fal kl andl sl ands, Faroel sl ands, Fiji, Finland,
France, FrenchQui ana, FrenchPol ynesi a, Gabon, Ganbi a, GazaStri p, Ceorgi a,

Ger many, CGhana, G braltar, Geece, G eenl and, G enada, Guadel oupe, Guam

Guat enmal a, Guernsey, Gui nea, Gui neaBi ssau, Guyana, Haiti, Honduras, HongKong,
Hungary, | cel and, India, Indonesia, Iran, Iraq, Ireland, IsleCMn, |srael,
Italy, IvoryCoast, Janai ca, Japan, Jersey, Jordan, Kazakhstan, Kenya,
Kiribati, Kosovo, Kuwait, Kyrgyzstan, Laos, Latvia, Lebanon, Lesot ho, Liberia,
Li bya, Li echtenstein, Lithuania, Luxenbourg, Macau, Macedoni a, Madagascar,

Mal awi , Mal aysi a, Mal di ves, Mali, Malta, Marshal |l I sl ands, Marti ni que,

Mauritani a, Mauritius, Mayotte, Mexi co, M cronesi a, Ml dova, Monaco,

Mongol i a, Mont enegro, Montserrat, Morocco, Mbzanbi que, Myanmar, Nam bi a,
Naur u, Nepal, Netherlands, Netherl andsAntilles, NewCal edoni a, NewZeal and,

Ni caragua, Ni ger, N geria, N ue, Norfolklsland, NorthernMarianal sl ands,

Nor t hKor ea, Norway, Oman, Paki stan, Pal au, Panama, PapuaNewQui nea, Paraguay,
Peru, Philippines, Pitcairnlslands, Pol and, Portugal, PuertoRi co, Qatar,

Republ i cCongo, Reuni on, Romani a, Russi a, Rnanda, Sai nt Hel ena, Sai ntKittsNevis,
Sai nt Luci a, Sai nt Pi erreM quel on, Sai nt Vi ncent Grenadi nes, Sanpa, SanMari no,
SaoTonePri nci pe, Saudi Arabi a, Senegal , Serbi a, Seychelles, SierralLeone,

Si ngapore, Sl ovaki a, Sl oveni a, Sol omonl sl ands, Sonal i a, Sout hAfri ca,

Sout hKor ea, Spai n, SrilLanka, Sudan, Suriname, Sval bard, Swazi | and, Sweden,

Swi t zerl and, Syria, Taiwan, Taji ki stan, Tanzani a, Thai |l and, Togo, Tokel au,
Tonga, Tri ni dadTobago, Tuni si a, Turkey, Turkmeni stan, TurksCai cosl sl ands,
Tuval u, Uganda, Ukrai ne, UnitedArabEm rates, UnitedKi ngdom UnitedStates,

Uni t edSt at esVi rgi nl sl ands, Uruguay, Uzbeki stan, Vanuatu, VaticanCity, Venezuel a,
Vi et nam Wal |i sFut una, West Bank, West ernSahara, Yenen, Zanbi a, Zi nbabwe},
{Argentina, Australia, Brazil, Canada, China, France, Ger many,

I ndi a, I ndonesi a, Italy, Japan, Mexi co, Russi a, Saudi Arabi a,

Sout hAfrica, Sout hKorea, Turkey, UnitedKi ngdom UnitedStates},
{Canada, France, Germany, Italy, Japan, Russia, UnitedKi ngdom UnitedStates}}
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Makel mage [" Col our Wheel ", Graphi cs|

{
Hue[c = Count ryCol our [#]],
Line[{{0, 0}, {Cos[2Pi c], Sin[2Pi c1}}]
} & /@ Al l Countries
11
{3.422, }
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Makel mage [" BaseMap", G aphics[{
EdgeFor m[Whi te],
{
Hue [Count ryCol our [#]],
Count ryShape [#] /.

{CountryShape - List, Region[pts__

}1& /@
(Al'l Countries)
}, Background - Bl ack]]

{3.812,

] =» Polygon[{pts} /.

http://drorbn.net/AcademicPensieve/Projects/PlanetHopf/#MathematicaNotebooks

2013-12-12 13:42:54

LonLat -» List]}
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beta = (-90+1/Sqgrt [5]) Degr ee;
Makel mage [" Fram ngExerci se", G aphi cs3DJ[{
Whi rl [#,
Wi rl Bottom -» 40 Degree, Whirl Top -» 320 Degree, WiirlingSteps -» 0
]& /@ All Countries,
grid
1

{10.907,
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we = G20;
wc = {"Canada", "China", "France", "Mexico"};
we = GB;
wg8 1= {
Wi rl [#,
VWi rl Bott om -» 40 Degree, VWhirl Top -» 320 Degree, VWhirlingSteps -» 120,
Whi rl Regions - If [# ==="Japan", 4, 1],

TopStyle » {d ow[Hue[CountryCol our [#]1]11},
BottonStyle -» {Opacity[1]}
1& /@ we,
Whi rl [#,

Whi rl Bottom » -40 Degree, Wirl Top -» 40 Degr ee,

Whi rl Regi ons - I f [# ==="Japan", 4, 1],

Wairl Style » {Opacity[0.2]},
TopStyle » {Opacity[0]}, BottonfStyle » {Opacity[0]}
1]& /e {"Canada", "ltaly", "Japan"},

VWhi rl [#,

Whi rl Bottom » -40 Degree, Wirl Top -» 40 Degree, WirlingSteps - 0,
TopStyle » {Opacity[0.5], G ow[Hue[CountryCol our [#]111]1},

BottonStyle -» {Opacity[0.5], d ow[Hue[CountryCol our [#]]1}
] & /@ Conpl ement [Al | Countries, {}1],
grid
IR
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beta = (-90+1/Sqgrt [5]) Degr ee;
Makel mage [" Wi r| G3", G aphi cs3D[wg8]]

{91. 75,
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Run["convert -resize 640x640 BaseMap. png BaseMap_640. png"1];
Run["convert Whirl G38. png BaseMap_640. png -gravity
Sout hEast -conpose |ighten -conmposite Pl anetHopf.png"1;
Run["convert Pl anet Hopf.png Label .png -gravity Sout hWest
-conpose |ighten -composite Pl anet Hopf. png"1;
Run["convert -resize 120x120 Pl anet Hopf.png Pl anet Hopf _120. png"1;
Run["convert -resize 720x720 Pl anet Hopf. png Pl anet Hopf _720. png"];
Run["convert -resize 240x240 Pl anet Hopf.png Pl anet Hopf _240. png"];
Show[
I mport [" Pl anet Hopf _720. png" 1,
| mageSi ze -» 512
1

Alénet Hopf

Pror Bar-Netan, zo10
T TpsweimeTh. foronTo.selu-clronbhialleryrinoTTedth pcTafloneTHopd

Dynani c [Show[frame, |mageSize -» 512]]

Show[T T ame, Tmagesi ze - 517 &
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Do [
fnanme =
StringJoineeFl atten[{"Franes/", ToString /@ IntegerDigits[n, 10, 31, ".png"}1;
beta= (n+1/Sqrt [5]) Degree;
frane = Rasterize[
Graphi cs3D[wg8, | nmageSi ze -» 720],
Raster Si ze » 720, |nageSi ze » 720

1;
Export [fnanme, frane],
{n, 0, 359}

1
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