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Please consult the Grand Unified Theory of Classical Physics by Dr. Randell L. Mills. This file corresponds to the
Generation of the Orbitsphere CVFS section of Chapter 1.

Initialization Cells

Generation of the Basis Element CVF

Cl ear [6]

Equs4 12 t [-6 2
u84 =zrot [—|.xrot [-6].zrot [ —;
q [2].xrot[-e1.zrot [ "]

Mat ri xFor m[%q

1 Cos [9] _ 1 Cos [9] _Sin[e]
2t T2 2t 2 >
1, Cosle] 1, Cos[e] _ Sinfe]
2 2 2 2 JZ

Sin[e] Sin[e]
vz VZ Cos (6]

Conponent Funct [Equ84, {0, RCos[¢], -RSin[¢#]}, {Red, Thickness[0.006]}, Bl uel;
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Fi gureb =
Show[Array[p, 60], ViewPoint -» {0, 0, 2}, Axes » True, AxesLabel -» {x, vy, z},
Vi ewMertical » {-1, 0, 0}, D splayFuncti on - $Di spl ayFuncti on];
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Cl ear [6]
Conponent Funct [Equ84, {RCos[¢], 0, -RSin[¢]}, {Red, Thickness[0.006]}, Bl uel;

Fi gure6 =
Show[Array[p, 60], ViewPoint -» {0, 0, 2}, Axes » True, AxesLabel -» {x, vy, z},
Vi ewMertical » {-1, 0, 0}, D splayFuncti on - $Di spl ayFunction];
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Cl ear [6]
Ar r owConponent Funct [Equ84, {RCos[¢], 0, -RSin[¢]},
{0, 1R, 1R}, {0, -1R, 1R}, {Red, Thickness[0.006]}, Bl ue];

Printed by Mathematica for Students



Orbitsphere 072909.nb

Fi gure7 = Show[Array[p, Steps],
Array[arrows, Steps],
Vi ewPoi nt » {0, 0, 2}, Viewertical » {-1, 0, 03},
Axes -» True, AxeslLabel -» {x, y, z}, D splayFunction - $Di spl ayFuncti on,
Pl ot Range » {{-1.4, 1.4}, {-1.4, 1.4}, {-1.4, 1.43}}1;
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Generation of the Orbitsphere CVF

Cl ear [6]

) ) bid 7T - -7
Equ95 = Ful | Si npl i fy[zrot [—4—].yrot [Z].zrot [6].yrot [—4—].zrot [—4—]]
Mat ri xFor m[%q

4
+ (-1+Cos[e] -2+/2 Sin[e]) + (1+3Cos[e]) + (V2 -+/2 Cos

%(%@-+Sin[e]) + (V2 -+/2 Cos[e] +2Sin[o]) Cos [ &

Cl ear [6]
Conponent Funct [Equ95,

{—R— Cos [¢], R Cos[¢], -RSin[¢]}, {Red, Thickness[0.006]}, Bl ue]l;
N2 V2
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Fi gure9 =
Show[Array[p, 60], ViewPoint -» {0, 0, 2}, Axes » True, AxesLabel -» {x, vy, z},
Vi ewMertical » {-1, 0, 0}, D splayFuncti on - $Di spl ayFuncti on];

Cl ear [6]
Conponent Funct [Equ95, {Cos[¢], Sin[¢], 0}, {Red, Thi ckness[0.006]}, Bl ue];

Fi gurelO =
Show[Array[p, 60], ViewPoint -» {0, 0, 2}, Axes » True, AxesLabel -» {x, vy, z},
Vi ewMertical » {-1, 0, 0}, D splayFuncti on - $Di spl ayFunction];

Cl ear [6]
Ar r owConponent Funct [Equ95, {Cos[#], Sin[¢], O},
{0, 1R, 1R}, {0, -1R, 1R}, {Red, Thickness[0.006]}, Bl ue];
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Fi gurell = Show[Array[p, Steps],
Array[arrows, Steps],
Vi ewPoi nt » {0, 0, 2}, Viewertical » {-1, 0, 03},
Axes -» True, AxeslLabel -» {x, y, z}, D splayFunction - $Di spl ayFuncti on,
Pl ot Range » {{-1.4, 1.4}, {-1.4, 1.4}, {-1.4, 1.43}}1;
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Generation of Yy (¢, 0)
Cl ear [M]
2r
6. =mM—;
M
Mat ri xFor m[Equ95]
+ (1+3Cos[2prT) + (-1+Cos[28r]+2/2 Sin[28r]) L (-2 ++/
+ (-1+Cos[ 2811 -2+/2 Sin[2FLT) + (1+3Cos[ 2P~ ) + (V2 -+
%(%+Sm[%]) 1 (V2 -+/2 Cos[2mn] +2Sin[ 20

Change thetato gammain Equ 84:

Cl ear [NN]
2
Yi=-Nn——;
NN
ES Cos [¥] L, Cos [¥] Sin[y]
2 2 2 2 NZ
1 Cos 1 Cos Sin
Equ84B = -5+ 2[7] 5+ 2[7] \/g] :
_ Siny] _ Sin[y] Cos
vz vz [¥]
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Mat ri xFor m[%q

Equl03 = Ful | Si npl i f y[Equ95. Equ84B]
Mat ri xFor m[%q

H— (1+\/*S|n[

Sin| 2|\rl]N7T ]+

2 (1vzsin[? 3”} (1+cos[ 207 ) sin[Z07]) ~sin[ 227 ]

Qz

Cos[ 2] (-

2 (cos[ 287 (V2 + /2 cos|
2

2

NN

)

”})—Sin[zn”}+Cos[2m”} (1+2Cos [ 4%

(1+V2 Sin[2B0] (-1 +Cos[251] -Sin[ 4%
(-1+Sin[Zr] -Cos[ 2] (1-2Cos[ 2R ] +Sin[ 24X ]) -+/2 Sin[2P2] (1+Cos[ 25~

+ (-V2sinpoxg +Oos[2“”]S|n[2m” +1/2 Cos [ ] Sun[Z“”])

1
4
1
4

Cl ear [M NNJ
Convol uti onFunct [Equ103, {0, RCos[¢], -RSin[¢]}, {Blue}, Bluel;
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Fi gurel2 = Show[Ar r ay [Conponent, {Sets}], ViewPoint -» {0, 0, 2},
Vi ewertical » {-1, 0, 0}, Axes -» True, AxeslLabel -» {x, vy, 2},
Pl ot Range » {{-1, 1}, {-1, 1}, {-1, 1}}, D splayFunction- $Di spl ayFuncti on];
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Ar r owConvol uti onFunct Cl ock[Equ103,

{0, RCos[¢], RSin[¢#]}, {0, .8R, .8R}, {0, -.8R, .8R}, Blue, Bluel;
Fi gur el1Arrows = Show[Array [Conponent, {12}]11;
Fi gurel3 = Show[Fi gurel2, FigurellArrows,

. 1 1
Vi ewPoi nt - {- [———] 2, —(——] 2, -(1) 2}, Axes » True,

A A
AxeslLabel - {x, y, z}, PlotRange » {{-1.3, 1.3}, {-1.3, 1.3}, {-1.3, 1.3}},
Di spl ayFuncti on - $Di spl ayFuncti on, Lighting - Fal se];

-1

Cl ear [8]

-7
Equl04 = zrot [6]. yrot [_4-]
Mat ri xFor m[%4

Cos [6] 0 Cos [6]
7 Sin[e]

NA
_ Sin[e] _Sin[e]
7 Cos [6] 7z
1 1
T 0 T

Conponent Funct [Equl104, {RCos[¢], RSin[¢#], 0}, {Red, Thi ckness[0.006]}, Blue]l;
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Fi gurelsd =
Show[Array[p, 60], ViewPoint -» {0, 0, 2}, Axes » True, AxesLabel -» {x, vy, z},

Vi ewMertical » {-1, 0, 0}, D splayFuncti on - $Di spl ayFuncti on];
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Cl ear [6]

TT -7t
Equ106 = Ful | Si npli fy[zrot [—4—] zrot [8]. yrot [—4—]]
Mat ri xFor m[%q

1 (Cos[e] -Sin[e]) ®slELSnel 1 (Cosfe] -Sin[e])

NES 7

%+ (-Cos[e] -Sin(e]) w 1 (-Cos[e] -Sin[e])
_1 0 1
V2 V2

Conponent Funct [Equ106, {RCos[¢], RSin[¢#], 0}, {Red, Thi ckness[0.006]}, Blue];
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Fi gurel5 =

Show[Array[p, 60], ViewPoint -» {0, 0, 2}, Axes » True, AxesLabel -» {x, vy, z},
Vi ewMertical » {-1, 0, 0}, D splayFuncti on - $Di spl ayFuncti on];

-1
-0.5
,g‘f’;{ ‘ §.§~.~.‘
""‘""";‘ o‘:'.o"’:‘ 0
z N 0.5
1
; : : , 1
-1 -0.5 0 0.5 1
y
Cl ear [M]
2
:=m—;
Mat ri xFor m[Equ95]
+ (1+3Cos[2prT) + (-1+Cos[28r]+2/2 Sin[28r]) L (-2 ++/
+ (-1+Cos[ 2811 -2+/2 Sin[2FrT) + (1+3Cos[ 2P~ ) + (V2 -+
14 2mr . . . . e
%(%W+Sm[%]) L (2 -2 Cos[ 2™ +2Sin[2mn])
Change thetato gammain Equ 106:
Cl ear [NN]
. n 27('.
U
1 . Cos [¥]+Si n[¥] 1 .
5 (Cos[¥] -Sin[y]) — 5 z (Cos [¥] -Sin[¥])
Equl06B = | 3 (-Cos[¥] -Sin[y]) SELZAML 2 (-Cos[y] - Sin(])
1 1
G 0 N
Mat ri xFor m[%q
. 2ns1,gipl2nn . . .
L (Cosp2ary-sinpaaey) =LHELSNEEL 4 (cos[252] -Sin[ZR])
) 2nn ] _gj 2nr .
3 (-Cos (2] -sin( 2y LR 4 ccos2r) -Sinf AR )
_1 0 L
vz vz
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Equl109 = Ful | Si npl i f y [Equ95. Equ106B]
Mat ri xFor m[%q

1 2n 2n 2n 2n
{7 (1+Cos[ ] + Cos[ 5] -1+ Cos[ -] -2Sin[ S -
. 2m 2n . 2n
V2 Sin| Mﬂ] -1+ Cos | NNF}+S|n[WEH),
Cos[ 2571 (2Cos[285] ++/2 Sin[280]) + (1+Cos[ 28] /2 Sin[ 282 ]) Sin[ 2 ]
242 '
%(71+005 ZI\TN”}+Cos[2$”] 1+Cos[2'\TNﬂ]—28in[2£Nﬂ])
. 2m 2n 2n
V2 sin| Mﬁ](1+Oos[ NNJT]+S|n[ NNJT}))}
1 n 2 2m 2n . 2n
[F (-20os[Fg] +vZsin[ =] (1-Cos[ St ] +Sin[ St ])
2m 2nr 2n
Cos [ =] (-1+Cos[ ] +2Sin[ S]] ).
Cos[ 257 ] (2Cos[2%5] -+/2 Sin[280]) - (1+Cos[ 2% ] ++/2 Sin[ 2% ]) Sin[ 20 ]
242 ’
2n 2n
(2s| S } Ws|n[ ] (-1-cos [ Sl ]+ sin[ 5]
2”‘” ] (1+00 +2s|n[2,\'l‘N’T}))}
2 2n myt 2 . 2m . 2n
{ (\/—Oos[ e 2005[ Sl sinlap] -sin[ = sin[SEE])
OOS[Z”N}SIn[Z',\TAm} mrt 2nrn
Ne3 7S|n[v] Sin| NN }

2 (V2 cos[MT)7 vz cos [ 2

l(1+c:os[2””J+Cos[2ﬂJ (-1+Cos[55"] -28in[Hy-]) -2 Sin[25) (-1+Cos[ 5y
L (-2Cos[8&12++/2Z Sin[2me] (1- OOS[Z“”MSin[ZnTN”])-OOS[ZﬂJ<‘1+O°S[2NN”
1 (V2 Cos[ )2 1 Sin( B2 -sin(2RySin[4gr)

Convol uti onFunct [Equl09, {RCos[¢#], RSin[¢], 0}, {Red, Thickness[0.006]}, Bl ue];
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Fi gur el6 = Show[Arr ay [Conponent, {12}], Axes - True,
AxesLabel - {x, y, z}, ViewPoint » {0, 0, 2}, Viewertical » {-1, 0, 0},
Pl ot Range » {{-1, 1}, {-1, 1}, {-1, 1}}, Di splayFunction- $Di spl ayFuncti on];
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Ar r owConvol uti onFunct  ock[Equl09, {RCos[¢#], RSin[¢], O},
{0, .8R, .8R}, {0, -.8R, .8R}, {Red, Thickness[0.006]1}, Bl uel;

Fi gurel? = Show[Fi gurel6, Array[Conponent, {12}],

1 1
Vi ewPoi nt —»{[—— 2, [—] 2, (1) 2}, Axes »True, AxeslLabel - {x, y, z},

A A
Pl ot Range -» {{-1.3, 1.3}, {-1.3, 1.3}, {-1.3, 1.3}}, Viewertical » {-1, O,
Di spl ayFuncti on - $Di spl ayFuncti on, Lighting - Fal se];

Fi gurel7Arrows = Show[Ar ray [Conmponent, {12}],

. 1 1
Vi ewPoi nt - {[——— 2, [—] 2, (1) 2}, Axes - True,

V2 V2
AxesLabel - {x, y, z}, PlotRange » {{-1.3, 1.3}, {-1.3, 1.3}, {-1.3, 1.3}},
Vi ewMertical » {-1, 0, 0}, DisplayFunction-ldentity, Lighting-Fal se];

Sol i dSpher e = Show[G aphi cs3D[{G ayLevel [0.5], EdgeForm[], Sphere[.9]1}],
Li ghti ng » Fal se, Di spl ayFunction-ldentity];
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Fi gure22 = Show[SoI i dSphere, Figurel7Arrows, Di spl ayFuncti on - $Di spl ayFuncti on,

Vi ewPoi nt - {- [—1—] 2, [—1—] 2, (1) 2}, Boxed - Fal se];
V2 A
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