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z1 z2 wl } ;

SterProj[{{z1_, z2_}, {wl_, w2_}}] :={ s s
Sqrt[2] -w2 Sqrt[2] -w2 Sqrt[2] -w2
knotpairs = {SExp[qIe], nExp[pIe+ E:| }s
q

Factor [ComplexExpand[{Re[#], Im[#]} & /@ (knotpairs /. {q»2,p-3, 8> 1,n-> 1})]];
SterProj[%];
knotplot = ParametricPlot3D[%, {6, 9, 2 7}, Boxed -» False, Axes -» False]

knotpoly = z*2 +w”3 /. {z>zr+Izi, w- wr+Iwi}
ComplexExpand [ {Re [knotpoly], Im[knotpoly]}]

# == @ & /@ ComplexExpand[ {Re [knotpoly], Im[knotpoly]}]

. . 4zr . 4zi
InverseStereographicProjection = {zr' - - » Zl-> - B
Zr"2+zi"2+wrn2+2 Zr"2+zi"2+wr™2+2
4wr . Sqrt[2] (zr”2+2ir2+wrh2-2)
Wr - , Wi }
Zr"2+zi"2+wrn2+2 Zr"2+zi"2 +wrn2+2

(*InverseStereographicProjection:{zr‘—> 220 s
zr"2+zi”2+wr2+1

273 2wr . zr’24+zif2+wrf2-1 }*)

zi- - SWr— - B -
Zr h2+zit2+wrh2+1 Zrh2+4zit2+wrh2+1 zZr"2+zint2+wrn2+1

Factor [ComplexExpand [ {Re [knotpoly], Im[knotpoly]}] /. InverseStereographicProjection]
{f, g} = Simplify[% « (2 +wr?+zi%+ zr2)3]
function = Cos[6] f +Sin[6]1g /.6 -»Pi/2

Show[ContourPlot3D[ {function == @}, {zr, -4, 4},
{zi, -4, 4}, {wr, -4, 4}, PlotPoints - 40, Mesh - False,
Boxed -» False, Axes - False], knotplot, ViewPoint -» {5, 0, 0}]

Zr"2 4+ zi"2+wrnr2 +wit2 == 1
{zrr2+zir2+wrr2+win2 =1, -3wilwr +wr? - zi% 4+ zr? == @, -wi® + 3wiwr? +2zi zr = 0}

Solve[{wi? +wr?+zi%+zr? =1,
-3wi?wr+wr? - zi? + zr? = @, -wi’+ 3wiwr? + 221 zr = 0}, {wi, wr, zi, zr}]

{wi® + wr? + zi% + zr? = Sqrt[2], -3wiwr +wr® - zi% + zr? = @, -wi® + 3wiwr? +2zi zr = @} /.
InverseStereographicProjection

Solve[%23, {wr, zi, zr}]
Solve[%14, {wr, zi, zr}]
RegionPlot3D[cond, {zr, -100, 100}, {zi, -100, 100}, {wr, -100, 100} ]

cond = (wi2 +wr2 ¢ zi2 4+ zr? == 18& -3 wiwr +wrd - zi% + zr? - 08& -wi + 3wiwr? +2zi zr == ) /.
InverseStereographicProjection

Solve[cond, {wr, zi, zr}]
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Simplify[cond]
Solve[%43, {wr, zi, zr}]

Simplify[Factor[# == © & /@ ComplexExpand [ {Re [knotpoly], Im[knotpoly]}] /.
InverseStereographicProjection]]

cond =
1

1+wr?+2zi2+ zr2

(zi2 +zi% - zr? (1 + zr‘z) ) ) = 08&

(3wr'5+2wr'2 (ziz—zr'z) +3wr (—1+ziz+zr‘2)2+2wr3 (—5+3zi2+3zr2) +2

1
1+wr?2+zi2+zr?
(wr'6+zi€'—82i3 zr + 3 zi* (—1+zr‘2) +32zi? (—1+zr‘2)2+ (—1+zr‘2)3'+3wr-4 (—5+zi2+zr'2) -

82zi (zr+zr®) +wr? (3zi*-8zizr+62i% (-3+2zr?) +3 (5—62r2+zr4))) = 08&&
(wi? +wr? +zi% + zr?) = 1 /. InverseStereographicProjection

cond = {wi® +wr? + zi? + zr? = Sqrt[2], -3wi’wr +wr® - zi’ + zr? == @,
-wi+3wiwr?+22izr == 0} /. InverseStereographicProjection

#==08&/@eqns
#==08&/@eqns

—8(3wr‘5+2wr'2 (zi% - zr?) + 3wr (—2+ziz+zr2)2+
wr? (-20+62i% + 6 2r?) + 2 (22zi% + 2i% - zr? (2+zr‘2))) = 08&

-2 (\/?wr'6+'\/?zis—1szi3zr‘+3\/?zi4 (-2+2r?) +34/2 zi? (-2+zr‘2)2+
V2 (—2+zr2)3—1GZizr (2+zr‘2) +342 wr? (—10+ziz+zr‘2) +
wr2 (3«/2_zi“-16zizr~+6«/7zi2 (-6+2r?) +32 (20-12zr~2+zr4)))

RegionPlot3D[-8 (3 wr® + 2wr? (zi% - zr?) + 3wr (-2+2i%+ zr‘z)2 +
wr? (-20+62zi% + 6 zr?) +2 (22zi% + zi* - zr? (2+zr2))) = 08&&
-2 (w/?wr“u\/?zie—lﬁzi?' zr +34/2 zi® (-2+2r?) +34/2 zi? (—2+zr2)2+
V2 (—2+zr‘2)3—1szi zr (2+zr‘2) +34/2 wr? (—10+ziz+zr‘2) +
wr? (3\/?zi4-162izr‘+6\/?zi2 (-6+2r?) +342 (20—122r‘2+zr‘4))) =0,
{zr, -1, 1}, {zi, -1, 1}, {wr, -1, 1}]

ParametricPlot3D |
{ 0.5 Cos[2 0] 0.5Sin[2 6] 0.5Sin[3 6]
1-0.5C0s[36] 1-0.5C0os[36] 1-0.5C0s[36]

}, {8, -26.3894, 26.3894} |

RegionPlot3D@ImplicitRegion[0.8 < x*2+y"*2+2z72 < 1& & x>0, {X, Yy, z}]

ExpToTrig [Exp[I x] ]
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