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ReIm := {Re@#, Ime#} &
z1 z2 wl

3 3
1-w2 1-w2 1-w2

SterProj[{{z1_, z2_}, {wi_, w2_}}] :={

}s
T2 = {a Exp[I6] /Sqrt[2], Exp[I¢] /Sqrt[2]};
ReIme (ComplexExpand /@ T2)

T =ReIm/@ {Sin[a] Exp[I®©], Cos[a] Exp[I¢]}

SterProj[T]

Manipulate [ParametricPlot3D[SterProj[T] /. a > A, {6, 8, 2Pi}, {¢, @, 2Pi}], {A, 0, Pi /2}]
ParametricPlot3D[SterProj[T] /. a » /8, {6, @, 2Pi}, {4, @, 2Pi}]

ParametricPlot3D[knot, {6, 0, 2 7}, PlotStyle » {Thick, Blue}]

ParametricPlot3D [
{rsin[e], rcos[e], 1/3Abs[Cos[e] +iSin[e]]Arg[- (Cos[e] +iSin[e]) 2] }s
{6, 0, 2Pi}, {r, @, 1}, PlotPoints - 50|

Abs[x +Iy]®Arg[(x+Iy)~3] /2

Plot3D[%Abs[x+iy]3Ar'g[(x+J'1y)3], {x, -20., 20.}, {y, -20., 20.}]

surface = Table[{rSin[e], rCos[6], nn+ ie‘“m[e] Abs[r]®Arg[e’*°r?]}, {n, @, 2}]

2nrw
3

36 2nrw
_],

knot = {{Sin[?’Te], Cos[sTe], "

+e}, {—Sin[379],—Cos[ +6}} /.n-e0

Abs[x+Iy]3Ar'g[(x+Iy)"2]/3 /. (X+1y) »>rExp[IO]
Abs[x+Iy]3Ar'g[(x+Iy)"2]/3 /. (Xx+1Iy) > rExp[I6] // Simplify

Plot3D[Abs[x+ Iy]3Arg[(x+1Iy)~2] /3, {x, -1, 1},

{y, -1, 1}, Exclusions - None, RegionFunction - ((#1%+#2%) <18&)]
ParametricPlot3D[{rSin[e], rCos[e],

Abs[x+Iy]*>Arg[(x+Iy)~2] /3 /. (x+1y) »>rExp[Ie]}, {6, @, 2Pi}, {r, @, 1}]

ParametricPlot3D[surface, {6, 0, 2Pi}, {r, 0, 1}]

outsidesurface = Table[{1/rsin[e], 1 /rCos[e],

(nn+ %Abs[x+:‘1y]3Ar‘g[Exp[nIn] (x+:'1y)2]) /. {x~>Cos[e], y-Sin[e]}}, {n, 0, 2}]
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Show |
Sin[6+7r/2] Cos[6+7r/2]
r ’ r
{e, 0, Pi/2}, {r, @, 1}, PlotRange » {{-3, 3}, {-3, 3}, {0, 7}}, PlotPoints - 20],
sin[e+3x /2] Cos[e+3rx/2]
I I
r r

ParametricPlot3D | { »2n/3+ %Abs [Exp[Ie]]®Arg[-Exp[Ie6]?]},

ParametricPlot3D [{

2n/3+ %Abs[Exp[Is]]3Arg[-Exp[Ie]2]}, {e, 0, Pi/2},

{r, 0, 1}, PlotRange » {{-3, 3}, {-3, 3}, {9, 7}}, PlotPoints » 20],
Sin[6+x] Cos[6 + 7]
r ’ r
{e, @, Pi/2}, {r, @, 1}, PlotRange » {{-3, 3}, {-3, 3}, {0, 7}}, PlotPoints - 20],

i 2 2
Sin[6 + 7r],Cos[6+ 71']’5”/3

ParametricPlot3D|{ »5n/3+ %Abs [Exp[Ie]]®Arg[-Exp[Ie6]?]},

ParametricPlot3D|{ + % Abs [Exp[Ie]]®Arg[-Exp[I6]°]},

r r
{e, @, Pi/2}, {r, @, 1}, PlotRange » {{-3, 3}, {-3, 3}, {0, 7}}, PlotPoints - 20],

ParametricPlot3D[{{rSin[e], rCos[e], %e'”m[e] Abs[r]®Arg[e®*°r?]},
{rsin[e+nx /2], rCos[e+7r/2], 7+ % e 2"l Abs[r]® Arg[e®*°r?]},

{rsin[e], rcCos[e], 27+ %e'”m[e] Abs[r]®Arg[e®*°r?]}},

{e, @, 2Pi}, {r, @, 1}, Exclusions - None],
ParametricPlot3D[knot, {6, 0, 2 7}, PlotStyle -» {Thick, Blue}]

]

Show[
Sin[e+n /2] Cos[e+n/2]
r ’ r
{e, 0, Pi/z}, {r, @, 1}, PlotRange » {{-3, 3}, {-3, 3}, {0, 7}}, PlotPoints - 20],
sinf[e+3x /2] Cos[e+3x/2]
k) k)
r r

ParametricPlot3D | { s 2n/3+ iAbs [Exp[Ie]]®Arg[-Exp[Ie6]?]},

ParametricPlot3D [{

27/3+ %Abs[Exp[Ie]]3Ar‘g[—Exp[Ie]2]}, {e, 0, Pi/2},

{r, 9, 1}, PlotRange » {{-3, 3}, {-3, 3}, {0, 7}}, PlotPoints - 20],

Sin[e+x] Cos[6 + 7]
r 3

{e, @, Pi/2}, {r, @, 1}, PlotRange » {{-3, 3}, {-3, 3}, {0, 7}}, PlotPoints - 20],

Sin[e+2x] Cos[6 + 2]
r ’ r

{e, @, Pi/2}, {r, @, 1}, PlotRange » {{-3, 3}, {-3, 3}, {0, 7}}, PlotPoints - 20],

ParametricPlot3D | { »57/3+ iAbs [Exp[Ie]]®Arg[-Exp[Ie6]?]},

ParametricPlot3D | { »57/34 %Abs[Exp[I e11% Arg[-Exp[I6]°]},

ParametricPlot3D[{{rSin[e], rCos[e], %e‘“m[e] Abs[r]®Arg[e**°r’]},
{rsin[e+n /2], rcCos[e+n/2], n+ % e 31"l Abs[r]? Arg[e®*®r?]},

{rsin[e], rcCos[e], 27+ ie-“"‘fel Abs[r]®Arg[e’*°r?]}}, {e, @, 2Pi}, {r, @, 1}],

ParametricPlot3D[knot, {6, 0, 2 7}, PlotStyle -» {Thick, Blue}]

]
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Theta[{x_,Vy , z_}] :=ArcTan[x, y]
Phi[{x , vy , 2z }] :=2z
Torus[a , 8 , ¢ ] :=ReIm/@ {Sin[a] Exp[I &], Cos[a] Exp[I #]}

Show |
ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
Sin[e+n /2] Cos[e+x /2]
{ r ’ r
{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100],
ParametricPlotBD[Ster‘Pr‘oj@ (Tor‘us[r‘, Theta[#], Phi[#] ]) &e
Sin[e+3x /2] Cos[e+3x /2]
{ r ’ r
{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100],

»27 /34 %Abs[Exp[Ie]]3Ar‘g[—Exp[Ie]2]},

227 /3+ %Abs[Exp[Ie]]3Arg[-Exp[Ie]2]},

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
{ Sin[e+n] Cos[6 + 7]

, ,57r/3+iAbs[Exp[Ie]]3Ar'g[—Exp[Ie]2]},
r r
{6, @, 2Pi}, {r, @, 1}, PlotPoints - 100],

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
{Sin[6+27r] Cos[6 + 2]
E)

2 57/3+ %Abs[Exp[Ie]]3Arg[—Exp[Ie]2]},
r r

{6, @, 2Pi}, {r, @0, 1}, PlotPoints » 100]

]

Thetae{rSin[e], rCos[6], 7+ %Abs[Cos[e] +1iSin[e]]?Arg[- (Cos[e] +iSin[6])2]}

ParametricPlot3D [SterProj /@ (Torus[r, Theta[#], Phi[#]] & /@ surface),
{6, @, 2Pi}, {r, 0.9, 1}, PlotPoints - 100]

ParametricPlot3D [SterProj /@ (Torus[r, Theta[#], Phi[#]] & /@knot),
{6, 0, 2Pi}, {r, 0.99, 1}, PlotPoints - 50]

http://drorbn.net/AcademicPensieve/People/Bettencourt/ProjectMathematicaSources/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: People: Bettencourt: ProjectMathematicaSources: DrorTorusProjection.nb

Show |
ParametricPlot3D [SterProj /@ (Torus[r, Theta[#], Phi[#]] & /@knot),
{6, 0, 2Pi}, {r, ©0.99, 1}, PlotPoints -» 50, MeshStyle - None,
PlotStyle » Red, PlotRange » {{-5, 5}, {-5, 5}, {-5, 5}}] B
ParametricPlot3D [SterProj /@ (Torus[r, Theta[#], Phi[#]] & /@ surface),
{6, @, 2Pi}, {r, @, 1}, PlotPoints -» 50, MeshStyle -» None, PlotStyle - Blue],
ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
Sin[e+n /2] Cos[e+nx/2]
{ r ’ r
{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100],
ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
Sin[e+3x /2] Cos[e+3r /2]

» 27 /3 4 iAbs[Exp[Ie]]3Ar‘g[—Exp[Ie]2]},

{ , ,27r/3+iAbs[Exp[Ie]]3Ar'g[-Exp[Ie]2]},

r r
{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100],

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
(RAnExl CoslOrm g3, iAbs[Exp[I e11° Arg[-Exp[16]%]},
r r

{6, @, 2Pi}, {r, 0, 1}, PlotPoints - 100],

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
Sin[e+2x] Cos[6 + 2]

{ r ’ r
{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100]

]

»57/3+ %Abs[Exp[Ie]]3Ar‘g[-Exp[Ie]2]},
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Show[
ParametricPlot3D [SterProj /@ (Torus[r, Theta[#], Phi[#]] & /@knot),
{6, 0, 2Pi}, {r, ©0.99, 1}, PlotPoints -» 50, MeshStyle - None,
PlotStyle -» Red, PlotRange -» {{-2, 2}, {-2, 2}, {-2, 2}}],
ParametricPlot3D [SterProj /@ (Torus[r, Theta[#], Phi[#]] & /@ surface),
{e, 0, 2Pi}, {r, 0, 1}, PlotPoints » 50, MeshStyle - None, PlotStyle -» Blue],

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
Sin[e+n /2] Cos[e+nx/2]

{ r ’ r

{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100],

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
Sin[e+3n /2] Cos[e+3r/2]

{ r ’ r
{6, @, 2Pi}, {r, @, 1}, PlotPoints - 100],

» 27 /3 4 iAbs[Exp[Ie]]3Arg[—Exp[Ie]2]},

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
{ Sin[6+n] Cos[6 + ]

1
, ,57r/3+;Abs[Exp[Ie]]3Ar‘g[—Exp[Ie]2]},
r r

{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100],

ParametricPlot3D[SterProje (Torus[r, Theta[#], Phi[#]]) &e
Sin[e+2x] Cos[6 + 2]

{ r ’ r
{e, @, 2Pi}, {r, @, 1}, PlotPoints - 100]

»57/3+ iAbs[Exp[Ie]]3Ar‘g[—Exp[Ie]2]},
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