Polyeder-Werkstatt mit Mathematica

Eine lllustration der Méglichkeiten auf der Basis der Theorie im Script Uber
Architekturmaterial, abrufbar Giber die Home-Page des Autors

Script vgl. unter ===> http://www.hta-bi-bfh.ch/~wir/Scripts/Scripts.html

In[1]:= | O f [General ::spell]

I Package laden zu Polyedern und Sternformen und anwenden

In[2]:= I <<@G aphi cs” Pol yhedr a

In[3]:= | ?*hedor on

I nformation::nomatch : No synbol matching xhedoron found. Mehr...

In[4]:= | ? G aphi cs” Pol yhedra™ *

Graphics Polyhedra’

Ceodesat e OpenTruncat e Stellate
G eat Dodecahedr on Pol yhedr a Truncat e
G eat | cosahedr on Pol yhedr on

G eat St el | at edDodecahedron Snml | St el | at edDodecahedr on
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Tetraeder

In[5]:= Show[Pol yhedr on[Tet r ahedr on]];

In[6]:= Show[Pol yhedr on[Tet r ahedron], Vi ewPoint -> {-0.0, -0.0, 1000}7;
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Hexaeder

In[7]:= Show[Pol yhedr on [Hexahedr on]];
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In[8]:= Show[Pol yhedr on [Hexahedron], Vi ewPoi nt -> {-0.0, -0.0, 1000}7];
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Oktaeder

In[9]:= Show[Pol yhedr on[Cct ahedron], Vi ewPoi nt -> {50, 35, 30}1;
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In[10]:= Show[Pol yhedr on[Cct ahedron]];

In[11]:= Show[Pol yhedr on[Cct ahedr on], Vi ewPoi nt -> {-0.0, -0.0, 1000}1;
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Dodekaeder

In[12]:= Show[Pol yhedr on[Dodecahedr on]];
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In[13]:= Show[Pol yhedr on[Dodecahedr on], Vi ewPoi nt -> {-0.0, -0.0, 5}];

In[14]:= Show[Pol yhedr on[Dodecahedr on], Vi ewPoint -> {0.0, 0.0, 1000}7];
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In[15]:= Show[Pol yhedr on[Dodecahedr on], Vi ewPoint -> {0.0, 0.0, -1000}1;

m Umhlltes I kosaeder (Dodekaeder stern ??7?)

In[16]:= Show[Pol yhedr on [Gr eat Dodecahedr on] ];
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m Keplerstern

In[17]:= Show[Pol yhedron[Snhal | St el | at edDodecahedr on]];
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m |kosaederstern ???

In[18]:= Show[Pol yhedr on [Gr eat St el | at edDodecahedr on]];
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lkosaeder

In[19]:=

Show[Pol yhedr on[l cosahedron]];
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In[20]:= Show[Pol yhedr on[l cosahedron], Vi ewPoint -> {0.0, 0.0, 1000}1;

In[21]:= Show[Pol yhedr on[l cosahedron], Vi ewPoint -> {0.0, 0.0, -1000}7;




14

PolyederWerkstatt.nb

m Poinsots Vielflachenstern

In[22]:= Show[Pol yhedr on[Gr eat | cosahedron]];
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m ? Bindelstern ???

m ? Paravallestern ???

m ? Tetraederfumfling ???
m ? Weitere Fumflinge ?7?7?

m ? Hilllsterne ??7?

Spezialitaten und Animationen

In[23]:= ? Geodesat e

Ceodesat e[expr, n] replaces each polygon in expr
by the projection onto the circunscri bed sphere of the
order n regular tessellation of that polygon. Ceodesate]
expr, n, {X, vy, z}, radius] does the projection onto
t he sphere of size radius centered at {x, y, z}. Mehr...

In[24]:= I ?Stellate

Stellatef[expr, (ratio:2)] replaces each polygon
in expr by a pyramid with the polygon as its base.
Stellation ratios less than 1 give concave figures. Mehr...

In[25]:= I ?Truncat e

Truncate[expr] truncates each edge of
each polygon in expr. Truncate[expr, ratio] truncates
to the specified ratio of the edge |ength. Mehr...

In[26]:= I ? QpenTruncat e

OpenTruncat e[expr ] truncates each edge of each polygon in expr
without filling in with a polygon. OpenTruncatefexpr, ratio]
truncates to the specified ratio of the edge |ength. Mehr...
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In[27]:= I ?*hedor on

I nformation::nomatch : No synbol matching xhedoron found.

In[28]:= I Show[Geodesat e [Pol yhedr on [Dodecahedron], 4]1;

Mehr ...
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In[29]:= Show[Geodesat e [Pol yhedr on [Dodecahedron], 5]1;

m Animationen: ===> Animate selected Graphicsin" Cell" !l

In[30]:= Tabl e [Show[St el | at e [Pol yhedr on[l cosahedron], 0.2k]], {k, 0, 30}1;
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In[285]:= Tabl e [Show[Tr uncat e [Pol yhedr on[Dodecahedron], 0.5730k]], {k, 0, 30}1;
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In[32]:= Tabl e [Show[OpenTr uncat e [Pol yhedr on[Dodecahedron], 1.0/ k11, {k, 2, 15}];
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In[33]:= Show[OpenTr uncat e [Pol yhedr on[Dodecahedron], 1.0/ 2]7;

In[34]:= Show[QpenTr uncat e [Pol yhedron[l cosahedron], 1.0/ 2]1;




PolyederWerkstatt.nb

57

m ViewPoint-Animation: Flug Uber das Objekt

In[35]:= Tabl e [Show[Pol yhedr on [G eat Dodecahedr on],
Vi ewPoi nt - {5Sin[2Pi /20k], 5Cos[2Pi /20k], 2+Cos[2Pi /20k]}],
{k, 0, 19}1;
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I Package laden zu Polytopen (n-Ecke)

In[36]:= | << Ceonetry" Pol yt opes”

In[37]:= | ? Geonetry” Pol yt opes™ *

Geometry Polytopes®

Ar ea

Circunscri bedRadi us
Cube

Decagon

Di gon

Dodecagon
Dodecahedr on

In[38]:= | $Packages

Dual Nonagon

Faces Nunmber Of Edges
Hept agon Nunmber O Faces
Hexagon Nunmber Of Verti ces
Hexahedr on Cct agon

| cosahedr on Cct ahedr on

I nscri bedRadi us Pent agon

Out[38]= {Geonetry Polytopes™, Utilities FilterOptions’,
G aphi cs” Pol yhedra®, d obal °, System }

Schl af |
Squar e

Tet r ahedr on
Tri angl e
Undecagon
Vertices
Vol une



68 PolyederWerkstatt.nb

In[39]:= $Pat h

Out[39]= {C:\ Programe\ WI f ram Resear ch\ Mat hemat i ca\ 5. 2\ AddOns\ JLi nk,
C:\ Progr amme\ Wl f ram Resear ch\ Mat henmat i ca\ 5. 2\ AddOns\ NETLi nk,
C:\ Dokunent e und Ei nst el | ungen\ Rol f\ Anwendungsdat en\
Mat hemat i ca\ Kernel , C.\ Dokunente und Ei nstel | ungen\
Rol f\ Anwendungsdat en\ Mat hemat i ca\ Aut ol oad,
C: \ Dokunent e und Ei nst el | ungen\ Rol f\ Anwendungsdat en\
Mat hemat i ca\ Appl i cati ons, C: \ Dokunente und Ei nstell ungen\
Al'l User s\ Anwendungsdat en\ Mat henat i ca\ Ker nel ,
C: \ Dokunent e und Ei nstel |l ungen\ Al l User s\ Anwendungsdat en\
Mat hemat i ca\ Aut ol oad, C:\ Dokunment e und Ei nstel | ungen\
Al'l User s\ Anwendungsdat en\ Mat hemat i ca\ Appl i cati ons,
., C\Dokunente und Ei nstellungen\Rol f,
C:\ Progr ame\ Wl f ram Resear ch\ Mat hemat i ca\ 5. 2\
AddOns\ St andar dPackages, C:.\Progranme\ Wl fram Resear ch\
Mat hemat i ca\ 5. 2\ AddOns\ St andar dPackages\ St art Up,
C:.\ Programe\ Wl f ram Resear ch\ Mat hermat i ca\ 5. 2\ AddOns\ Aut ol oad,
C:\ Progr amme\ Wl f ram Resear ch\ Mat hemat i ca\ 5. 2\ AddOns\ Appl i cat i ons,
C:\ Progr ame\ Wl f ram Resear ch\ Mat hemat i ca\ 5. 2\ AddOns\ Ext r aPackages,
C.\ Programe\ WI f ram Resear ch\
Mat hemat i ca\ 5. 2\ Syst enti | es\ Gr aphi cs\ Packages,
C: \ Progr ame\ Wl fram Resear ch\ Mat hemat i ca\ 5. 2\ Confi gur ati on\ Ker nel }

In[40]:= I $BaseDirectory

Out[40]= I C. \ Dokunent e und Ei nstel |l ungen\ Al |l User s\ Asnwendungsdat en\ Vat hemat i ca

In[41]:= I $User BaseDirectory

Out[41]= I C.\ Dokunent e und Ei nst el | ungen\ Rol f\ Anwendungsdat en\ Mat hemati ca

I Flachen

In[42]:= I << Graphi cs” Shapes”
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In[43]:= ? G aphi cs” Shapes™ *

Graphics Shapes®

Af fi neShape
Cone

Cyl i nder
Doubl eHel i x

Hel i x Rot at eShape
Moebi usStrip Shri nkPol ygons
Qut | i nePol ygons Spher e
Per f or at ePol ygons Tor us

Tr ansl at eShape
W r eFr ame
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B. Eigenbau, Verstandnis der Zusammenhange
beim Generieren, mit vielen

Entwicklungsschritten, die spéter weggel assen

werden konnen

I Darstellungsarten:

Eckenmodelle
Kantenmodelle
Diagonalenmodelle
Aussenflachenmodelle

Symmetreieflachenmodelle
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Sehnenflachenmodelle

Sternformenmodelle

Durchdringungsmodelle

Schnittmodelle

Hillenmodelle von Sternformen

Kombinationen solcher Moglichkeiten

Projektionen, Animationen, ......

Abwicklungen

Modelle nach eigene Ideen

I Einfache Moglichkeit: Wirfel aus dem Prisma heraus
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Berechnungen zum Warfel:

sW = Kantenlange

In[44]:= vol W= sW 3;

di agFW= Sgrt [2] sW
di agvVW= Sgrt [3] sW
r UV= di agVW/ 2;

rli W=sWy 2;

r KW= di agvVW/ 2;
obW= 6 sW* 2;

Graphik
In[50]:= I pBrk _1:={(-1)” (Floor [(k+1)/2]), (-1)~ (Floor [k/2])}

In[51]:=| taG=Tabl e[pB[k], {k, 0, 3}]

Out[51]=| ({1, 13, {-1, 13, {-1, -1}, {1, -1}}

In[52]:= I lift [k , vec_]:=Append[vec, k]

In[53]:= taW= Fl atten[Tabl e[Append [t aG[[n]], k], {n, 1, Length[taG]},

{k, -1, 1, 23], 1]

Out[53]= ({1, 1, -13, {1, 1, 13, (-1, 1, -1}, (-1, 1, 1},

(-1, -1, -1y, (-1, -1, 13, {1, -1, -13}, {1, -1, 1}}

Tabl e [Append [taG[[n]], 1], {n, 1, Length[taG]}]]

Out[54]= {{1, 1, -13, (-1, 1, -1}, (-1, -1, -1},

(1, -1, -13, {1, 1, 13, (-1, 1, 13}, {-1, -1, 1}, {1, -1, 1}}

In[55]:= wue = Wierfel; tet = Tetraeder; tet N= Tetraeder Neg; okt = Ckt aeder;
dod = Dodekaeder ;

In[54]:—‘ taW= Joi n[Tabl e [Append [taG[[n]], -1], {n, 1, Length[taG]}],
‘ i ko = | kosaeder;
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In[56]:=
Out[57]=

In[58]:= |

In[60]:=

out[60]=

In[61]:=

prk_, wie] :=taW[Kk]1];
poi nt W= Prepend[Tabl e [Poi nt [p[k, wie]l], {k, 1, Length[taW}],
Poi nt Si ze[0. 03] ]

{PointSize[0.03], Point[{1, 1, -1}], Point [{-1, 1, -1}],
Point [{-1, -1, -1}], Point [{1, -1, -1}], Point [{1, 1, 1}],
Point [{-1, 1, 1}], Point [{-1, -1, 1}], Point [{1, -1, 1}]}

pz [k_, we, z ]:=ta\N[[k]]z;

point\We[z ]:

Prepend[TabIe[P0| nt [pz [k, we, z]], {k, 1, Length[taW}],
Poi nt Si ze[0. 03] ]

| W= Tabl e[p[k, we], {k, 1, Length[taW}]

{{1 1, -13, (-1, 1, -1}, {-1, -1, -1},
-1, -1y, {1, 1, 13}, (-1, 1, 13, {-1, -1, 1}, {1, -1, 1}}

Show[G aphi cs3D[{poi nt W Line[l W}]1;
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In[62]:=

out[62]=

In[63]:=

Opt i ons [Graphi cs3D]

{Ambi ent Li ght - GraylLevel [0], Aspect Rati o - Automati c,
Axes - Fal se, AxesEdge — Aut omati c, AxeslLabel - None,
AxesStyl e - Aut omat i c, Background - Aut omati c, Boxed - Tr ue,
BoxRat i os — Aut omati ¢, BoxStyl e » Automati c, Col or Qut put — Aut onati c,
Def aul t Col or - Aut omat i ¢, Defaul t Font :» $Def aul t Font ,
Di spl ayFuncti on > $Di spl ayFuncti on, Epilog -~ {}, FaceGi ds — None,
For mat Type > $For nat Type, | mageSi ze — Aut onati c, Lighting - True,
Li ght Sources - {{{1., 0., 1.}, RGBCol or [1, 0, 0]},

{{1., 1., 1.}, R&Color [0, 1, O]}, {{0., 1., 1.}, RGColor [0, O, 1]}},
Pl ot 3Matri x - Aut omati c, Pl ot Label — None, Pl ot Range - Aut onati c,
Pl ot Regi on —» Aut onat i ¢, Pol ygonl ntersecti ons - True, Prol og - {},
Render Al | - True, Shadi ng - True, Spheri cal Regi on - Fal se,
Text Styl e > $Text Styl e, Ti cks — Automatic, Vi ewCenter — Automati c,
Vi ewPoi nt - {1.3, -2.4, 2.}, Viewertical - {0., 0., 1.}}

u_]:=Line[{p[n, ul, p[m ul}l;

k_, U_]::Li ne[{p[n! U], p[m U], p[k! U]]-],
lind[n , m, k , s ,u ]:=Line[{p[n, ul, p[m ul, prk, ul, p[s, ul}l;
lin5[n , m, k , s ,t ,ul]:=

Line[{p[n, ul, p[m ul, p[k, ul, p[s, ul, plt, ul}l;

lin6[n_, m, k ,s ,t , v ,ul]:=

Line[{p[n, ul, p[m ul, p[k, ul, p[s, u], p[t, ul, p[v, ul}l;
linz2[n_, m, u_, z_ ]:=Line[{p[n, ul, p[m ul}zl;

linz3[n_, m, k , u, z ]:=Line[{p[n, u], p[m u], prk, ul}zl;
linz4[n_, m, k ,s ,u,z ]:=

Line[{p[n, u], p[m ul, pCk, ul, p[s, ul}zl;

linzbfn_, m, k ,s ,t ,u,z]:=

Line[{p[n, u], p[m ul, p[k, ul, p[s, ul, p[t, ul}zl;
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In[65]:= wuer f

In[66]:= ni mml

ell-=

Show[G aphi cs3D[{poi ntW |in5[1, 2, 3, 4, 1, we],

lin5[5, 6, 7, 8, 5, we], lin2[1, 5, we], [in2[2, 6, we],
lin2[3, 7, we], Iin2[4, 8 we]}, Axes - Fal se, AxesEdge -» None,

Boxed - Fal se]];

=wuerfel 1;
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In[67]:= wuer fel F1 =

lin5[5,
lin2[3,
lin2[1,
lin2[2,
[in2[3,
lin2([4,
lin2[5,

7, wue], lin2[4,

6, wue], lin2[2,
7, wue], lin2[3,
8, we], lin2[4,
5, we], lin2[1,
7, wue], |lin2l[6,

Show[G aphi cs3D[{poi ntW |in5[1, 2, 3, 4, 1, we],
6, 7, 8, 5, wel,

lin2[1, 5, we], Iin2[2, 6, we],

8, we], lin2[1l, 3, we], lin2[2, 4, we],
5, we],

6, wel,

7, wel,

8, wel,

8, wue]},

Axes - Fal se, AxesEdge -» None, Boxed - Fal se]];

I Tetraeder aus dem Wiirfel heraus

Berechnungen zum Tetraeder:

In[68]:= I {Sqrt [1*"2-(1/2)"2], Sqrt [172-(2/3Sqrt [3]/2)"2]}

out[68]=

EOANEY
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sT = Kantenlange

In[69]:=

HoeheFT =sT Sqrt [3] /2; HoeheVT =sTSqrt [2 /3];

sT = di agFW di agFT = HoeheFT; rUT =2 /3 HoeheVT; rIT=1/4 xHoeheVT;
rkK=Sqgrt [rITA2+ (1/3 HoeheFT~2)1]1; vol T =sT xHoeheFT /2 =xHoeheVT/3;
obT = 4 *sT »HoeheFT / 2;

vol T1 =sW'3 -4 x sWxsW/ 2 x sW/ 3;

Graphik zum Tetraeder:

In[72]:=

In[75]:=

Out[75]=

In[76]:=

Out[76]=

prk_/; k<3, tet]:=p[2k, wie]; p[k_/; k>=3, tet]:=p[2k -1, we];
plk_/; k<3, tetN] : =p[2k -1, wue]; p[k_/; k>=3, tetN]:=p[2k, wie];
p2min_, m_, u_]:= (p[n, u] +p[m ul) /2;

p3m[n_, m, s _, u_]:=(p[n, u]l] +p[m u] +p[s, ul) /3;

pdmin_, m, s_, t_, u_]:=(p[n, ul +p[m ul] +p[s, u] +p[t, ul) /4,
pSmn_, m, s , t_, q_, u_]:=

(pn, ul +p[m ul +p[s, u] +p[t, ul +p[q, u]) /5;

lin2m[t _, n_, m, u_]:=Line[{p2m[n, m u], p[t, ul}l;

poi nt T = Prepend[Tabl e[Poi nt [p[k, tet]], {k, 1, 4}], PointSize[0.04]]

{PointSize[0.04], Point [{-1, 1, -1}],
Point [{1, -1, -1}], Point [{1, 1, 1}], Point [{-1, -1, 1}]}

poi nt TNeg = Prepend[Tabl e[Poi nt [-p[k, tet]], {k, 1, 4}], PointSize[0.04]]

{PointSize[0.04], Point [{1, -1, 1}],
Point [{-1, 1, 1}], Point [{-1, -1, -1}], Point [{1, 1, -1}]}
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In[77]:=

tetraederl =
Show[G aphi cs3D[{pointT, lin5[1, 2, 3, 4, 1, tet], lin2[1, 3, tet],
lin2[2, 4, tet]}, Axes - Fal se, AxesEdge » None, Boxed - Fal se]];
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In[78]:= tetraeder2 =
Show[G aphi cs3D[ {poi nt TNeg, |in5[1, 2, 3, 4, 1, tetN],
lin2[1, 3, tetN], lin2[2, 4, tetN]}, Axes - Fal se, AxesEdge - None,
Boxed - Fal se]];
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In[79]:=

In[80]:=

Show [t et raeder 1, wuerfel 1];

Show([t et raeder 1, tetraeder2, wierfel 17;
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In[81]:= Show [t et raeder 1, tetraeder2];

In[82]:= poi nt TNegl n = Prepend [Tabl e[Poi nt [-p[k, tet] /3], {k, 1, 4}1,
Poi nt Si ze[0. 04]]

outis2]= | {Poi ntSi ze[0.04], Point [{Z —%, %}] Poi nt [{-% % %}]

Point [{- 3 -3 -3} Pint ({3 3. -3)])
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In[83]:=

tetraeder3 =
Show[G aphi cs3D[ {poi nt T, poi nt TNegln, 1in5[1, 2, 3, 4, 1, tet],
lin2[1, 3, tet], 1in2[2, 4, tet], linz5[1, 2, 3, 4, 1, tetN, 1/3],
linz2[1, 3, tetN, 1/3], linz2[2, 4, tetN, 1/3]}, Axes - Fal se,
AxesEdge - None, Boxed - Fal se]];
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In[84]:=

In[85]:=

out[86]=

tetraeder4 =

Show[G aphi cs3D[ {poi nt T, poi nt TNegln, 1in5[1, 2, 3, 4, 1, tet],
lin2[1, 3, tet], 1in2[2, 4, tet], linz5[1, 2, 3, 4, 1, tetN, 1/3],
linz2[1, 3, tetN, 1/3], linz2[2, 4, tetN, 1/3], lin2m[l, 2, 3, tet],
lin2m[1l, 2, 4, tet], lin2m[l, 3, 4, tet], lin2m2, 1, 3, tet],
lin2m[2, 1, 4, tet], lin2m[2, 3, 4, tet], lin2m[3, 1, 2, tet],
lin2m[3, 1, 4, tet], lin2m[3, 2, 4, tet], lin2m4, 1, 2, tet],
lin2m[4, 1, 3, tet], lin2m[4, 2, 3, tet ]}, Axes - Fal se,

AxesEdge -» None, Boxed - Fal se]1;

sW= 2;
zW=1/ (diagVW/2) =rl T

2z
3
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In[87]:=

wuerfel T2 =
Show[G aphi cs3D[ {poi nt W [zW], |inz5[1, 2, 3, 4, 1, we, zW],
linz5[5, 6, 7, 8, 5 we, zW, linz2[1, 5 we, zW,

linz2[2, 6, wie, zW, |inz2[3, 7, we, zW, |inz2[4, 8, we, zW,
lin2m[1, 2, 3, tet], lin2m[l, 2, 4, tet], lin2m[l, 3, 4, tet],
lin2m[2, 1, 3, tet], lin2m[2, 1, 4, tet], lin2m2, 3, 4, tet],
lin2m[3, 1, 2, tet], lin2m[3, 1, 4, tet], lin2m[3, 2, 4, tet],
lin2m[4, 1, 2, tet], lin2mi4, 1, 3, tet], lin2mi4, 2, 3, tet]},

Axes - Fal se, AxesEdge -» None, Boxed - Fal se]];
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In[88]:= I Show [t et raeder 1, wuerfel T2];

I Oktaeder aus dem Wurfel heraus

Berechnungen zum Oktaeder:

In[89]:= sO=9Sgrt [2] /2sW diagVO=sW diagFO= Sqrt [3] /2SO
ruo=sW/2; HoeheVO=diagVO/2; vol O=2s0O"2 HoeheVO/ 3;
obO=8s0di agFO /2; HoeheFO=sOSqgrt [172 - (1/2)"2];
rilO= Sqgrt [(sO/2)"2 - (HoeheFO/ 3) *2];

rkKO=s0/ 2;
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Graphik zum Oktaeder:

In[91]:=

In[92]:=

out[92]=

In[93]:=

p[l, okt] = p4m[1,
p[3, okt] = p4m[2,
p[5, okt] = p4m[4,
p[6, okt] = p4m[5,

wuel; p[2, okt] =pd4m[l, 2, 6, 5, we]l;
wuel; p[4, okt] =pd4m[3, 4, 8, 7, we];
wuel;
wuel;

o WwN
~N 0N W
© oo A

poi nt O= Prepend [Tabl e[Poi nt [p[k, okt]], {k, 1, 6}], PointSize[0.04]]

{Poi ntSi ze[0.04], Point [{0, O, -1}], Point [{O, 1, O0}], Point [{-1, O, O0}],
Point [ {0, -1, 0}], Point [{1, O, O0}], Point [{0, O, 1}]}

okt aeder 1 =
Show[G aphi cs3D[{pointO, in6[1, 2, 3, 4, 5, 6, okt], lin2[1, 3, okt],
lin2[1, 4, okt], lin2[1, 5, okt], lin2[2, 5, okt], Iin2[2, 6, okt],
lin2[3, 6, okt], lin2[4, 6, okt]}, Axes - Fal se, AxesEdge - None,
Boxed - Fal se]];
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In[94]:=

okt aeder 2 =
Show[G aphi cs3D[{pointO, in6[1, 2, 3, 4, 5, 6, okt], lin2[1, 3, okt],
lin2[1, 4, okt], lin2[1, 5, okt], lin2[2, 5, okt], Iin2[2, 6, okt],
lin2[3, 6, okt], lin2[4, 6, okt], lin2[1, 6, okt], Iin2[2, 4, okt],
lin2[3, 5, okt]}, Axes - Fal se, AxesEdge - None, Boxed - Fal se]];
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In[95]:=

In[96]:=

Show[okt aeder 1, wuerfel 17;

Show[okt aeder 2, wuerfel 17;
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In[99]:= sW= 2;
zW=1/ (di agVW/ 2) *rl O
Out[100]= ‘ %
In[101]:= I HoeheVO
Out[101]= I 1
In[102]:= I ri O
1
Out[102]= —
ut[102] ‘ NE
In[103]:= pmm[1] = p4m[1, 2, 3, 4, wue]; pmm[3] = p4m[1, 2, 5, 6, we];
pmm[5] = p4m[2, 3, 6, 7, wuel; pmm[4] = pAm[3, 4, 7, 8, we];
pnm[6] = pAm[4, 1, 8, 5, wue]; pmm[2] = p4m[5, 6, 7, 8, wie];
lin3mm[n_, m_] :=Line[{pmm[n], pnm[m]}];
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In[105]:= wuerfel Q2 =

Show[G aphi cs3D[ {poi nt W [zW], |inz5[1, 2, 3, 4, 1, we, zW],
linz5[5, 6, 7, 8, 5 we, zW, linz2[1, 5 we, zW,
linz2[2, 6, wie, zW, |inz2[3, 7, we, zW, |inz2[4, 8, we, zW,
i n3mm[1, 2], |in3mm[3, 4], |in3mm[5, 6]}, Axes - Fal se,
AxesEdge - None, Boxed - Fal se]];
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In[106]:= Show[okt aeder 2, wuerfel Q27];

I Oktaeder aus dem Tetraeder heraus

In[107]:= I lin2mMT[n_, m]:=Line[{pTm[n], pTm[m]}];

In[108]:= pTm[1] = p2m[1, 2, tet]; pTm[2] = p2m[1l, 3, tet]; pTm[3] = p2m[1, 4, tet];
pTm[4] = p2m[2, 3, tet]; pTm[5] = p2m[2, 4, tet];
pTmM[6] = p2m[3, 4, tet];

In[109]:= I poi nt Tm= Prepend [Tabl e [Poi nt [pTm[k]], {k, 1, 6}], PointSize[0.05]7;
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In[110]:=

tetraederl =
Show[G aphi cs3D[{pointT, lin5[1, 2, 3, 4, 1, tet], lin2[1, 3, tet],
lin2[2, 4, tet], pointTm
lin2mr[l1, 23, lin2mr[1, 31, lin2nmr[1, 4], lin2ml[1, 5],
lin2mrr2, 31, lin2nmr[2, 41, lin2mr[3, 51, lin2mr[4, 5],
lin2mrr2, 61, lin2mrr3, 61, lin2mrf4, 61, lin2mr[5, 6]},
Axes - Fal se, AxesEdge -» None, Boxed - Fal se]];
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I Dodekaeder aus dem Wurfel heraus

In[111]:= sD=sW (Sgrt [5] -1) /2;
(xDodekaeder sei t e, Dodekaedersehne = Wirfel seite sW &)
Print ["sW= ", sW// NJ;

s5Dod = sD; (xDodekaederseite, Funfeckseitex)
Print ["s5Dod=sD = ", sD// N];

di ag2Dod = s5Dod (1 +Sqgrt [5]) /2; (xDodekaedersehne = Wirfel seite sWk)
Print ["di ag2Dod = ", di ag2Dod // Nj;

s6Dod = s5Dod 7/ Sqrt [1 + ((Sqrt [5] -1) /2)"2];
(xSechsecksei te, Funfeckseitex)
Print ["s6Dod = ", s6Dod // Nj;

r FDod = s6Dod; (xDodekaeder unkrei sradi us, Sechseckseite *)
Print ["rFDod = ", rFDod // Nj;

Hs6Dod = Sgrt [s6Dod” 2 - (s5Dod /2) A 27;
(*HOohe Funfeckseite bis Mttel punkt *)
Print ["Hs6Dod = ", Hs6Dod // NJ;

Hs2Dod = Sqrt [s5Dod ~2 - (di ag2Dod / 2) ~27;
(*Hohe Dodekaeder sehne bi s Eckex)
Print ["Hs2Dod = ", Hs2Dod // NJ;

dKi pp = s6Dod - Hs2Dod;
(xKi ppdi stanz zwi schen Wir f el kante und Finfeckm tte Dodekaeder *)
Print ["dKipp = ", dKipp // NJl;

ol = ArcSin[dKi pp/ (diagFW/2)]1 7/ Simplify // N

@ = ArcSi n[dKi pp / (di agFW/ 2) 1;

(*Ki ppwi nkel zw schen Wirfel - und Dodekaeder achsex)

Print ["e Wnkeldifferenz =", (o1 / (2Pi) 360.) //N, " Gad"];

02 =-Pi /4+0;
Print ["e2 Kipp = ", (92 /(2Pi)360.) //N, " Gad"];

(xHal be Fl &chendi agonal e Wir f el *)
Print ["Hal be FlI &chendi agonale Wirfel =", diagFW/2 // Nj;

sW= 2.
sbDod=sD = 1. 23607
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In[127]:= I

In[128]:

In[129]:

In[130]:

]
]
In[131]:
In[132]:
]
]

In[133]:

In[134]:

di ag2Dod = 2.
s6Dod = 1.05146
rFDod = 1.05146

Hs6Dod =

0. 850651

Hs2Dod 0. 726543

dKi pp = 0.32492

¢ Wnkeldifferenz = 13.2825 G ad

92 Kipp = -31.7175 Grad
Hal be Fl achendi agonale Wirfel = 1.41421
N[%

Mat ri xForm

{{Cos[a], -Sin[a], 0}, {Sin[a], Cos[a], O}, {0, O, 1}} // N// Matri xForm

pKi pp[k_, a_, wie]: =
{{Cos[a], -Sin[a], O},
({{1, O, 0},
prk, wie]);

{Sin[a], Cos[a], O}, {0, O, 1}}.
{0, Cos[-92], -Sin[-¢2]}, {0, Sin[-¢2], Cos[-¢2]}}.

prl, wie];

poi nt WKi pp[a_] : =
Prepend [Tabl e [Poi nt [pKi pp[k, a, wuel]l, {k, 1, Length[taW }],
Poi nt Si ze[0. 03]1;

poi nt WKi pp[0] // N;

poi nt D= Tabl e[poi nt Wi pp[k 2Pi /5], {k, 1, 1}1 7/ N,
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In[135]:= Show[G aphi cs3D[ {poi nt D}, Axes - Fal se, AxesEdge -» None, Boxed - Fal se]];
[
[
[
[
[
® [
o
In[136]:= poi nt D= Tabl e[poi nt WKi pp[a2 Pi /5], {a, 1, 5}1;

Show[Gr aphi cs3D[ {poi nt D}, Axes - Fal se, AxesEdge -» None, Boxed - Fal se]];
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In[137]:= ? Round

Round [x] gives the integer closest to x. Mehr...

In[138]:= poi nt Ki ppl[a_] : =
Pr epend [Tabl e [Poi nt [Round[10. ~ 6 pKi pp[k, a, wie]l] / (10. 26)1,
{k, 1, Length[taW }], PointSize[0.03]]

In[139]:= I poi nt D1 = Uni on[Fl att en[Tabl e[poi nt WKi ppl[k 2 Pi /5], {k, 1, 5}111;

In[140]:= Lengt h[poi nt D1]

out[140]= I 21



98 PolyederWerkstatt.nb

In[141]:= poi nt NunD[k ] :=pointDL[[k]]1[[1]];

Tabl e[Print [*Punkt ", k, " =", pointNunD[k]], {k, 1, 20}];

poi nt D2 = Tabl e [poi nt NunD[k], {k, 1, 20}1];

Punkt 1 = {-1.61803, -0.525731, -0.32492)

Punkt = {-1.61803, 0.525731, 0.32492}
Punkt = {-1., -1.37638, 0.32492}
Punkt = {-1., -0.32492, -1.37638}
Punkt = {-1., 1.37638, -0.32492}
Punkt = {-0.618034, -0.850651, 1.37638}

Punkt

2
3
4

Punkt 5 = {-1., 0.32492, 1.37638)
6
7
8 - {-0.618034, 0.850651, -1.37638)
9

Punkt = {0, -1.7013, -0.32492}

Punkt 10 = {0, -1.05146, -1.37638}

Punkt 11 = {0, 1.05146, 1.37638}

Punkt 12 = {0, 1.7013, 0.32492}

Punkt 13 = {0.618034, -0.850651, 1.37638}

Punkt 14

(0. 618034, 0.850651, -1.37638)
Punkt 15 = {1., -1.37638, 0.32492}

Punkt 16 = {1., -0.32492, -1.37638)}

Punkt 17 = {1., 0.32492, 1.37638)

Punkt 18 = {1., 1.37638, -0.32492)

Punkt 19 = {1.61803, -0.525731, -0.32492)
Punkt 20 - {1.61803, 0.525731, 0.32492)



PolyederWerkstatt.nb

99

In[142]:=

TabPoi nt NunbD2 = Tabl e[ poi nt NunD[k], {k, 1, 20}1;
TabPoi nt NunbD2 // Matri xForm

Out[142]//MatrixForm=

In[143]:= I

In[144]:=

out[144]=

In[145]:= ‘

In[147]:=

-1.61803 -0.525731 -0.32492
-1.61803 0.525731  0.32492

-1. -1.37638 0.32492
-1. -0. 32492 -1. 37638
-1. 0. 32492 1. 37638
-1. 1. 37638 -0. 32492

-0.618034 -0.850651 1.37638
-0. 618034 0.850651 -1.37638
0 -1.7013 -0. 32492
0 -1.05146 -1.37638
0 1. 05146 1. 37638
0 1.7013 0. 32492
0. 618034 -0. 850651 1.37638
0.618034 0.850651 -1.37638
1 -1.37638 0.32492
1 -0.32492 -1.37638
1 0. 32492 1. 37638
1. 1.37638 -0. 32492
1.61803 -0. 525731 -0.32492
1. 61803 0.525731  0.32492

? Sel ect

Select [list, crit] picks out all elenments ei of |ist
for which critf[ei] is True. Select[list, crit, n] picks

out the first n elenments for which crit[ei] is True. Mehr...

DodTest = Sel ect [TabPoi nt NunbD2, (#[[1]] >0 && #[[2]] > 0) &]

({0.618034, 0.850651, -1.37638}, {1., 0.32492, 1.37638)},
(1., 1.37638, -0.32492}, {1.61803, 0.525731, 0.32492}}

DodFuenf [1] = Sel ect [TabPoi nt NunbD2, (#[[3]] > 1) &];
DodFuenf [7] = Sel ect [TabPoi nt NunbD2, (#[[3]] < -1) &];

DodFuenf [2] = Sel ect [TabPoi nt NunbD2,

(#[[1]1]1 >0 && #[[2]] <1 && #[[3]] > -0.4) &];
DodFuenf [8] = Sel ect [TabPoi nt NunbD2,

(#[[11]1 <0 && #[[2]] > -1&& #[[3]1] <0.4) &];
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In[149]:=
In[151]:=
In[153]:=

In[155]:

In[157]:

] =
In[158]:=

In[159]:=

In[160]:=

In[161]:=

DodFuenf [3] = Sel ect [TabPoi nt NunbD2,

(#[[1]1]1 >=0 && #[[2]1] 20 && #[[3]1] > -0. 4) &];
DodFuenf [9] = Sel ect [TabPoi nt NunbD2,

(#[[1]1]1 <=0 && #[[2]] <0 &% #[[3]1] <0.4) &];

DodFuenf [4] = Sel ect [TabPoi nt NunbD2,

(#[[11]1 <0 && #[[2]] > -0.3&& #[[3]1] > -0.4) &];
DodFuenf [10] = Sel ect [TabPoi nt NunbD2,

(#[[1]1]1 >=0 && #[[2]1]1 <0.3 &% #[[3]] <0.4) &];

DodFuenf [5] = Sel ect [TabPoi nt NunbD2,

(#[[11]1 <-0.3 && #[[2]]1 = 0.6&& #[[3]] > -0.4) &];
DodFuenf [11] = Sel ect [TabPoi nt NunbD2,

(#[[11]1 >0.3 && #[[2]] 2-0.6 & #[[3]] < 0. 4) &];

DodFuenf [6] = Sel ect [TabPoi nt NunbD2, (#[[2]] < -0.7 &% #[[3]] > -0.4) &];
DodFuenf [12] = Sel ect [TabPoi nt NunbD2, (#[[2]] >0.7 & #[[3]] <0.4) &];

prnt [k_]:=Tabl e[pDodNum[k, n] = DodFuenf [k]1[[n]];
Print ["Punkt [", k, ",", n, "] = ", DodFuenf [k][[n]]1], {n, 1, 5}]

DodFuenf [1]1[[5]11;

DodWowr k [u_] : = Tabl e[ {DodFuenf [u] [[k]], DodFuenf [u][[m]]},
{k, 1, 5}, {m 1, 5}];

DodWowr kTest 1 =
Fl atten[Tabl e[ {DodFuenf [1][[k]], DodFuenf [1]1[[m]]1}, {k, 1, 5},
{m 1, 5}1, 11;

vLen [DodWowr kTest 1[[5]]1[[1]] - DodWowr kTest 1[[511[[211];

In[162]:= I vilen[u_] :=Sgrt [u.u];
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In[163]:=

In[164]:=

Uni on [
Flatten[
Tabl e[

I f

s5Dod - 0. 1 < vLen[DodWow kTest 1[[k]1]1[[1]] -

DodWowr kTest 1[[K11[[2]1]] &&

s5Dod + 0.1 > vLen[DodWw kTest 1[[k]11[[1]] -
DodWowr kTest 1 [[k11[[21]], Dodwow kTest 1[[k]], zZZZ],

{k, 1, Lengt h[DodWowr kTest1]1}1, 111;

Tabl e[prnt [k], {k, 1, 12}]

Punkt [1, 1]
Punkt [1, 2]
Punkt [1, 3]
Punkt [1, 4]
Punkt [1, 5]
Punkt [2, 1]
Punkt [2, 2]
Punkt [2, 3]
Punkt [2, 4]
Punkt [2, 5]
Punkt [3, 1]
Punkt [3, 2]
Punkt [3, 3]
Punkt [3, 4]
Punkt [3, 5]
Punkt [4, 1]
Punkt [4, 2]
Punkt [4, 3]
Punkt [4, 4]
Punkt [4, 5]
Punkt [5, 1]
Punkt [5, 2]
Punkt [5, 3]
Punkt [5, 4]
Punkt [5, 5]

{-1
{-0
{Ol

., 0.32492, 1.37638}
. 618034, -0.850651, 1.37638}
1. 05146, 1.37638}

{0. 618034, -0.850651, 1.37638}

(1.

, 0.32492, 1.37638}

{0. 618034, -0.850651, 1.37638}

(1.

, -1.37638, 0.32492}

{1., 0.32492, 1.37638}

{1. 61803, -0.525731, -0.32492}

{1. 61803, 0.525731, 0.32492}

{0,
{0,
(1.
(1.

1. 05146, 1.37638}
1.7013, 0.32492}

, 0.32492, 1.37638}
, 1.37638, -0.32492}

{1. 61803, 0.525731, 0.32492}

{-1

(-1.
(-1.

{0,
{0,
(-1
(-1

(-1.
(-1.

{-0

. 61803, 0.525731, 0.32492}
, 0.32492, 1.37638}
, 1.37638, -0.32492}
1. 05146, 1.37638}
1.7013, 0.32492}
. 61803, -0.525731, -0.32492}
. 61803, 0.525731, 0.32492}
, -1.37638, 0.32492}
, 0.32492, 1.37638}
. 618034, -0.850651, 1.37638}
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Punkt [6, 1]
Punkt [6, 2]
Punkt [6, 3]
Punkt [6, 4]
Punkt [6, 5]
Punkt [7, 1]
Punkt [7, 2]
Punkt [7, 3]
Punkt [7, 4]
Punkt [7, 5]
Punkt [8, 1]
Punkt [8, 2]
Punkt [8, 3]
Punkt [8, 4]
Punkt [8, 5]
Punkt [9, 1]
Punkt [9, 2]
Punkt [9, 3]
Punkt [9, 4]
Punkt [9, 5]
Punkt [10, 1]
Punkt [10, 2]
Punkt [10, 3]
Punkt [10, 4]
Punkt [10, 5]
Punkt [11, 1)
Punkt [11, 2]
Punkt [11, 3]
Punkt [11, 4]
Punkt [11, 5]
Punkt [12, 1]
Punkt [12, 2]
Punkt [12, 3]
Punkt [12, 4]

(-1., -1.37638, 0.32492}
(-0.618034, -0.850651, 1.37638}
(0, -1.7013, -0.32492}
(0. 618034, -0.850651, 1.37638)
(1., -1.37638, 0.32492)
(-1., -0.32492, -1.37638)
(-0.618034, 0.850651, -1.37638}
(0, -1.05146, -1.37638)
(0. 618034, 0.850651, -1.37638)
(1., -0.32492, -1.37638)}
(-1. 61803, -0.525731, -0.32492)
(-1. 61803, 0.525731, 0.32492)
(-1., -0.32492, -1.37638)
(-1., 1.37638, -0.32492}
(-0.618034, 0.850651, -1.37638}
(-1. 61803, -0.525731, -0.32492)
(-1., -1.37638, 0.32492}
(-1., -0.32492, -1.37638)
(0, -1.7013, -0.32492)
(0, -1.05146, -1.37638)
(0, -1.7013, -0.32492}
(0, -1.05146, -1.37638)
(1., -1.37638, 0.32492)
(1., -0.32492, -1.37638}
(1. 61803, -0.525731, -0.32492)
(0. 618034, 0.850651, -1.37638)
(1., -0.32492, -1.37638)}
(1., 1.37638, -0.32492)
(1. 61803, -0.525731, -0.32492)
(1. 61803, 0.525731, 0.32492)
{-1., 1.37638, -0.32492}
(-0. 618034, 0.850651, -1.37638)
{0, 1.7013, 0.32492)
{0. 618034, 0.850651, -1.37638)



PolyederWerkstatt.nb 103

Punkt [12,5] = {1., 1.37638, -0.32492)

Out[164]= {{Nul' I, Nul'l, Null, Null, Null3}, {Null, Null, Null, Null, Null},
(Nul I, Null, Null, Null, Null3}, {(Null, Null, Null, Null, Null},
(Nul I, Null, Null, Null, Null3}, {(Null, Null, Null, Null, Null},
(Nul I, Null, Null, Null, Null3}, {(Null, Null, Null, Null, Null},
(Nul I, Null, Null, Null, Null3}, {Null, Null, Null, Null, Null},
{Nul I, Null, Null, Null, Null3}, {Null, Null, Null, Null, Null}}

In[165]:= kk = 1;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 7;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 2;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 8;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 3;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 9;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 4;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 10;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 6;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

kk = 12;

DodFuenf Neu[kk] = {pDodNum[kk, 1], pDodNum[kk, 2], pDodNum[kk, 47,
pDodNum[kk, 5], pDodNum[kk, 3], pDodNum[kk, 17};

In[175]:= | Dod[k_] : =Line[DodFuenf Neu[k]]; | DodAl | = Tabl e[l Dod[k], {k, 1, 12}1;

sehnenDodAl | = Tabl e[l Dod [k], {k, 1, 12}1;
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In[177]:= poi nt DLTest Ei nzel n[k_] : =
Show[G aphi cs3D[ {poi nt D, (*Li ne[{pDodNum[1, 1], pDodNum[1, 2]}1]*)
| Dod[k]}], Axes -» True, ViewPoint » {100, 10, 10}1;

poi nt DLTest Ei nzel n[61];

-1
10/ o >
+
14t
o
[
[
0+ J )
[
Y o
-1t
PY —@— e
[
-1 0 1
In[179]:= poi nt DL =

Show[G aphi cs3D[ {poi nt D, Li ne[{pDodNum[1, 1], pDodNum[1, 2]}],
| Dod[1], | Dod[2], | Dod[3], | Dod[4], | Dod[5], | Dod[6],
| Dod[7], | Dod[8], | Dod[9], | Dod[10], | Dod[11], | Dod[12]},
Axes - Fal se, AxesEdge -» None, Boxed - Fal se],
Vi ewPoi nt » {100, 10, 10}7;
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In[180]:= poi nt DL =
Show[G aphi cs3D[ {poi nt D, Li ne[{pDodNum[1, 1], pDodNum[1, 2]}],
| Dod[1], | Dod[2], | Dod[3], | Dod[4], | Dod[5], | Dod[6],
| Dod[7], | Dod[8], | Dod[9], | Dod[10], | Dod[11], | Dod[12]},
Axes - Fal se, AxesEdge -» None, Boxed - Fal se],
Vi ewPoi nt -> {2.726, -1.531, 1.294}];

In[181]:= ni m? = poi nt DL;
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In[182]:= zei g1 = Show[ni M1, ni Mm2];

In[183]:= poi nt DL = Show[Gr aphi cs3D[ {poi nt D, | DodAl | }, Axes - Fal se,
AxesEdge - None, Boxed - Fal se]];
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In[184]:= al | Li nesDod =
Flatten[
Tabl e [FI att en[Tabl e [Li ne [ {pDodNum[j, i ], pDodNum[k, n]}],
., 1 ky, (i, 1, n}1, 11, {k, 1, 12}, {n, 1, 5}]11;

In[185]:= poi nt DL = Show[G aphi cs3D[ {poi nt D, al | Li nesDod}, Axes - Fal se,
AxesEdge » None, Boxed - Fal se]1;
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In[186]:= poi nt DL = Show[G aphi cs3D[ {poi nt D, al | Li nesDod}, Axes - Fal se,
AxesEdge » None, Boxed - Fal se], ViewPoint » {5, 7, 5}1;

In[187]:= poi nt DL = Show[Gr aphi cs3D[ {poi nt D, al | Li nesDod}, Axes - Fal se,
AxesEdge » None, Boxed - Fal se], ViewPoint » {0, 0, 100}1;
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Dod}, Axes - Fal se,
AxesEdge » None, Boxed - Fal se], Vi ewPoi nt » {0, 100, 0}1;

poi nt DL = Show[G aphi cs3D[ {poi nt D, al | Li nes

In[188

Dod}, Axes - Fal se,

AxesEdge » None, Boxed - Fal se], Vi ewPoi nt » {100, 0, 0}1;

poi nt DL = Show[G aphi cs3D[ {poi nt D, al | Li nes

In[189
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Kanten und Flachenwinkel am Dodekaeder

In[190]:= TabPoi nt NunbD2 // Mat ri xFor m

Out[190]//MatrixForm=

-1.61803 -0.525731 -0.32492
-1. 61803 0.525731 0.32492

-1. -1.37638 0.32492
-1. -0. 32492 -1. 37638
-1. 0. 32492 1.37638
-1. 1. 37638 -0. 32492

-0.618034 -0.850651 1.37638
-0. 618034 0.850651 -1. 37638
0 -1.7013 -0. 32492
0 -1. 05146 -1.37638
0 1. 05146 1. 37638
0 1.7013 0. 32492
0. 618034 -0. 850651 1.37638
0.618034 0.850651 -1.37638
1 -1.37638 0.32492
1 -0. 32492 -1.37638
1 0. 32492 1. 37638
1. 1. 37638 -0. 32492
1.61803 -0. 525731 -0.32492
1.61803 0.525731 0. 32492

In[191]:= I vlen[v_]:=Sgrt [v.V];
In[192]:= I angle[vl , v2 ]:=ArcCos[(vl.v2) / (vLen[v1l] vLen[v2]) ] 360/ (2Pi)
In[193]:= {poi nt NunD[5], poi nt NunD[7], poi nt NunD[11], poi nt NunD[13],

poi nt NunD[17]1} // Matri xForm

Out[193]//MatrixForm=

-1. 0. 32492 1.37638
-0.618034 -0.850651 1.37638
0 1. 05146 1. 37638
0. 618034 -0. 850651 1.37638
1. 0. 32492 1.37638

In[194]:= I {angl e [poi nt NunD[11], {0, O, 1}], angl e[poi nt NunD[11], poi nt NunD[12]]}

out[194]= I (37.3774, 41.8103)



PolyederWerkstatt.nb 111

In[195]:= angl e[poi nt NunD[11] - poi nt NunD[12], {0, O, 1} - poi nt NunD[11]]

out1es]= | 77.9779

In[196]:= poi nt NunD[wor k] = (poi nt NunD[7] + poi nt NunD[13]) /2

Out[196]= {0., -0.850651, 1.37638}

angl e [poi nt NunD[wor k], poi nt NunD[9]1]}

outfi97= | {31.7175, 69.0948}

In[198]:= angl e [poi nt NunD[9] - poi nt NunD[wor k], poi nt NunD[wor k] - {0, 0, 1}]

87.3026

In[197]:= ‘ {angl e [poi nt NunD[wor k], {0, 0, 1}1,
Out[198]= I

I Ikosaeder aus den Seitenmittelpunkten des Dodekaeders heraus

In[199]:= I Total [X_]:=Sum[x[[k]], {k, 1, Length[x]1}]
SetDel ayed::wite : Tag Total in Total [x_] is Protected. Mehr...

Out[199]= I $Fai | ed

In[200]:=| Total [{1, 2, 3, 4, 5}]

Out[200]= I 15

In[201]:= I Tot al [DodFuenf Neu[7]1;
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In[202]:= pDodNum= Tabl e [Tot al [DodFuenf [k]1 /5, (k, 1, 12}1;
In[203]:= al I Li nesl kos =
Fl atten[Tabl e[Tabl e[Li ne[{pDodNum[[j 11, pDodNum[ [k]1}1, {j, 1, k}1,
{k, 1, 12}11;
In[204]:= poi nt I L = Show[Gr aphi cs3D[ {poi nt D, al | Li nesl kos, | DodAl I },

Axes - Fal se, AxesEdge -» None, Boxed - Fal se],
Vi ewPoi nt -» {100, 10, 10}1;

SRENAN

[
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AxesEdge -» None, Boxed - Fal se], Vi ewPoi nt -» {100, 60, 10}1];

In[205]:= ‘ poi nt I L = Show[G aphi cs3D[ {al | Li nesl kos}, Axes - Fal se,

AxesEdge - None, Boxed - Fal se], Vi ewPoi nt -» {100, 40, 10}71;

In[206]:= ‘ poi nt I L = Show[Gr aphi cs3D[{al | Li nesl kos}, Axes - Fal se,
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In[207]:= poi nt I L = Show[G aphi cs3D[ {al | Li nesl kos}, Axes - Fal se,
AxesEdge » None, Boxed - Fal se], Vi ewPoi nt -» {100, 10, 10}1];

In[208]:= I poi nt sl = Prepend[Map [Poi nt, pDodNum], Poi nt Si ze[0.03]7];
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In[209]:= poi nt I L = Show[G aphi cs3D[ {poi ntsl, allLineslkos}, Axes - Fal se,
AxesEdge » None, Boxed - Fal se], Vi ewPoi nt -» {100, 20, 10}1];

In[210]:= poi nt I L = Show[Gr aphi cs3D[{poi ntsl, all Linesl kos}, Axes - Fal se,
AxesEdge - None, Boxed - Fal se], Vi ewPoint » {0.5, 0.5, 100}1;
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In[211]:= all Di fflkos =
Fl atten[Tabl e[Tabl e[pDodNum[ [j 11 - pDodNum[ [k]1, {j, 1, k}],
{k, 1, 1231, 1];
Tabl e[vLen([al I Di fflkos[[k]]], {k, 1, Length[al ID fflkos]}] //
Uni on

Out[212]= {0., 1.44721, 1.44721, 1.44721, 1.44721, 1.44721, 1.44721,
1.44721, 1.44721, 2.34164, 2. 34164, 2. 34164, 2. 34164, 2. 34164,
2.34164, 2.34164, 2.34164, 2. 75276, 2. 75276, 2. 75276, 2. 75276}

In[213]:= I sl kos = 1. 4472135923940044

out[213]= I 1. 44721
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In[214]:=

out[214]=

sei tenl kos =
Map [Li ne,
Drop[
Uni on [
Flatten]
Tabl e[
Tabl e[l f [vLen[pDodNum[[j 1] - pDodNum[ [k]]1] > 1. 4 &&
vLlen[pDodNum[[j 11 - pDodNum[ [k]]1] < 1.5,
{pDodNum[ [j 11, pDodNum[[k]]}, hallol, {j, 1, k}1, {k, 1, 12}1,
111, 111

(Line[{{-1.17082, -0.380423, 0.615537},
(-1.17082, 0.380423, -0.615537}}], Line|
{{-1.17082, -0.380423, 0.615537}, {-0.723607, -0.995959, -0.615537}}],
Line[{{-1.17082, -0.380423, 0.615537}, {0., -1.23107, 0.615537}}],
Line[{{-1.17082, 0.380423, -0. 615537},
{-0.723607, -0.995959, -0.615537}}],
Line[{{-1.17082, 0.380423, -0.615537}, (0., 1.23107, -0.615537}}],
Li ne[{{-0. 723607, -0.995959, -0.615537}
(0. 723607, -0.995959, -0.615537}}], Line|[
{{-0.723607, 0.995959, 0.615537}, {-1.17082, -0.380423, 0.615537}}],
i ne[{{-0.723607, 0.995959, 0.615537},
{-1.17082, 0.380423, -0.615537}}],

L

Li ne[{{-0. 723607, 0.995959, 0.615537}, (0., 1.23107, -0.615537}}],
Line[{{0., -1.23107, 0.615537}, {-0.723607, -0.995959, -0.615537}}],
Line[{{0., -1.23107, 0.615537}, {0.723607, -0.995959, -0.615537}}],
Line[{{0., 0., -1.37638}, {-1.17082, 0.380423, -0.615537}}],
Line[{{0., 0., -1.37638}, {-0.723607, -0.995959, -0.615537}}],
Line[{{0., 0., -1.37638}, {0., 1.23107, -0.615537}}],

Line[{{0., 0., -1.37638}, {0.723607, -0.995959, -0.615537}}],

L

.
.
.
.
.
.

({0., . 37638}, (-1.17082, -0.380423, 0.615537}}],
({0., . 37638}, {-0.723607, 0.995959, 0.615537}}],
({0., . 37638}, (0., -1.23107, 0.615537})],
({0., 0., 1.37638}, {0.723607, 0.995959, 0.615537}}],
({0., 0., 1.37638}, {1.17082, -0.380423, 0.615537}}],
({0. 723607, -0.995959, -0. 615537},
(1.17082, 0.380423, -0.615537}}], Line|
{{0. 723607, 0.995959, 0.615537}, {-0.723607, 0.995959, 0.615537}}],
Li ne[{{0.723607, 0.995959, 0.615537}, (0., 1.23107, -0.615537}}],

Li ne[{{0.723607, 0.995959, 0.615537}, {1.17082, 0.380423, -0.615537}}],
Line[{{1.17082, -0.380423, 0.615537}, {0., -1.23107, 0.615537}}], Line|[
{{1.17082, -0.380423, 0.615537}, {0.723607, -0.995959, -0.615537}}],
Line[{{1.17082, -0.380423, 0.615537}, {0.723607, 0.995959, 0.615537}}],
Line[{{1.17082, -0.380423, 0.615537}, {1.17082, 0.380423, -0.615537}}],

Line[{{1.17082, 0.380423, -0.615537}, (0., 1.23107, -0.615537}}]}

R R R

ne [

ne [

ne [ 0.
ne [ 0
ne [ 0
ne [ 0
ne[{{0., 0., -1.37638}, {1.17082, 0.380423, -0.615537}}],
ne [ 0
ne [ 0
ne [ 0
ne [ 0
ne [

ne [
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In[215]:= poi nt I L = Show[G aphi cs3D[ {poi ntsl, seitenl kos}, Axes - Fal se,
AxesEdge » None, Boxed - Fal se], Vi ewPoi nt -» {100, 20, 10}1];

In[216]:= poi nt | LDL =
Show[Gr aphi cs3D[ {poi ntsl, seitenl kos, pointD, | DodAll },
Axes - Fal se, AxesEdge -» None, Boxed - Fal se],
Vi ewPoi nt -» {100, 20, 10}1;
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Andere Programmiertechnik:

Dodekaeder aus dem Waurfel durch Aufsetzen des goldenen Daches

In[217]:= I (» Renobve["d obal ~ %" ] *)

In[218]:

In[219]:

In[220]:=
In[221]:=
In[222]:=
In[223]:=

In[224]:=
In[225]:=

In[226]:=

In[233]:=

In[234]:=

rho= (Sqrt [5] +1) /2;

sW=2; sD=sW/rho;

prl] : = {1, 1, 13}; p[2]1:={-1, 1, 1}; p[3]:={-1, -1, 1};
pr4] =41, -1, 1};

a=(sW-sD)/2; b=1; c=Sgrt [a"2+b"2]; h=Sqrt [sD*"2 -c”"2];
h//N

p[5] = {0, sD/2, 1+h}; p[6] ={0, -sD/2, 1+h};
p[?] = {O, sD/ 2, 1},

Arfil_1:={{1, 0, 0}, {0, Cos[fil], -Sin[fil]}, {0, Sin[fil], Cos[fil]}};
BIfi2_1:={{Cos[fi2], 0, -Sin[fi2]}, {0, 1, 0}, {Sin[fi2], 0, Cos[fi2]}};

A[fi] // Matri xForm

B[f1 // Matri xForm

fil=Pi s2; fi2="Ffil,

f[k_, 11:=pIKI;

frk_, 21:=B[fil]. (A[fil].p[k]);
frk_, 31:=A[fil]. (B[fil].p[kl);
frk_, 41:=-f [k, 17;

fk_, 5]:=-f[k, 21;

fk_, 6]:=-f[k, 31;

f[3, 171;

point [t_]1:=Table[f [k, t], {k, 1, 6}]; point [1] //N;
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In[235]:= poi nt sP[t ] : =Prepend[Map[Poi nt, point [t]], PointSize[0.03]];
poi ntsP[1] // N
In[236]:= linesP1[t ] :=
Map[Li ne, {{f[2, t], f[2, t1, f[3, t], f[4, t], f[L, t]},
(fra, ty, f5, ty, f[6, t1, f[4, t1},
{(frz2, ty, f5 t1, 16, t1, f[3, t1}}];
linesP[1] // N;
In[237]:= linesP[t _]:=
Map[Line, {{f[2, t], f[3, t1}, {f[4, t]1, f[1, t]1},
(fra, ty, f5 tyq, f16, t1, f[4, t1},
{(fr2, t1, f5 t1, 16, t1, f[3, t1}}];
linesP[1] // N
In[238]:= Show[Gr aphi cs3D[ {poi nt sP[1], |inesP1[1],

Line[{f 1, 11, f[7, 11, f[5, 11}1}, Axes - None, Boxed -» Fal se]];
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In[239]:=

sh[k_] : = Show[G aphi cs3D[ {poi nt sP[k], |inesP1[k]}, Axes - None,

Boxed - Fal se], Di spl ayFunction-ldentity];
Show[Eval uat e[Fl atten[Tabl e[sh[k],
Di spl ayFuncti on -» $Di spl ayFuncti on, Vi ewPoi nt -» {2, 1, 7}];

{k, 1, 6}111,

I Wirfelfinfling ohne Durchdringung

In[241]:= I (*» Remove["d obal ™ %" ] =)

In[242]:= I

In[243]:=

sW= 2;

vol W= sW" 3;

di agFW= Sgrt [2] sW
di agvVW= Sgrt [3] sW
r UV= di agVW/ 2;

rli W=sWy 2;

r KW= di agvVW/ 2;
obW= 6 sW* 2;
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In[249]:= sD=sW (Sgrt [5] -1) /2;
(xDodekaeder sei t e, Dodekaedersehne = Wirfel seite sW x)
Print ["sW= ", sW// NJ;

s5Dod = sD; (xDodekaederseite, FUnfeckseitex)
Print ["s5Dod=sD = ", sD// N];

di ag2Dod = s5Dod (1 +Sqgrt [5]) /2; (xDodekaedersehne = Wirfel seite sWk)
Print ["di ag2Dod = ", di ag2Dod // Nj;

s6Dod = s5Dod /Sqrt [1 + ((Sqrt [5] -1) /2)"2];
(xSechsecksei te, Funfeckseitex)
Print ["s6Dod = ", s6Dod // Nj;

r FDod = s6Dod; (xDodekaeder unkrei sradi us, Sechseckseite *)
Print ["rFDod = ", rFDod // Nj;

Hs6Dod = Sgrt [s6Dod” 2 - (s5Dod /2) A 27;
(*Hohe Funfeckseite bis Mttel punkt *)
Print ["Hs6Dod = ", Hs6Dod // NJ;

Hs2Dod = Sqrt [s5Dod ~2 - (di ag2Dod / 2) 27;
(*Hohe Dodekaeder sehne bi s Eckex)
Print ["Hs2Dod = ", Hs2Dod // NJ;

dKi pp = s6Dod - Hs2Dod;
(xKi ppdi stanz zwi schen Wir f el kante und Finfeckm tte Dodekaeder *)
Print ["dKipp = ", dKipp // NJ];

ol = ArcSin[dKi pp/ (diagFW/2)]1 7/ Simplify // N

@ = ArcSi n[dKi pp / (di agFW/ 2) 1;

(*Ki ppwi nkel zw schen Wirfel - und Dodekaeder achsex)

Print ["e Wnkeldifferenz =", (o1l / (2Pi) 360.) //N, " Gad"];

02 =-Pi /4+0;
Print ["¢2 Kipp = ", (92 /(2Pi)360.) //N, " Gad"];

(xHal be Fl &chendi agonal e Wir f el *)
Print ["Hal be FlI &chendi agonal e Wirfel =", diagFW/2 // Nj;

sW= 2.
sbDod=sD = 1. 23607

di ag2Dod - 2.
s6Dod - 1.05146

rFDod = 1.05146
Hs6Dod = 0.850651
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In[265]:=

In[267]:=

In[268]:=

In[269]:=

Hs2Dod = 0. 726543
dKi pp = 0.32492

o Wnkeldi fferenz = 13.2825 G ad

02 Kipp = -31.7175 Grad

Hal be Fl achendi agonal e Wirfel = 1.41421

pril] : = {1, 1, 13}; p[2]1:={-1, 1, 1}; p[3]:={-1, -1, 1};

pr41:={1, -1, 1},

pr51:={1, 1, -1}; p[6]:={-1, 1, -1}; p[7]:={-1, -1, -1};

pr81:= {1, -1, -1};

pKi pplk_, a ]:={{Cos[a], -Sin[a], 0}, {Sin[a], CoS[a], O}, {0, O, 1}}.
({{11 01 0}1 {01 COS[—(pZ], —Sin[—(p2]}, {01 Sln[—(p2], COS[“PZ]}]'p[k]),

pKi pp[1, 0] // N

poi nt sPNew[a_] : = Prepend [Map[Poi nt, Tabl e[pKi pp[k, a], {k, 1, 8}11],

Poi nt Si ze[0. 03]1;
poi nt sSPNew[0] // N,

| i nesPNew[a_1] : =
Map [Li ne,

{{pKipp[1, a], pKipp[2,
{pKi pp[5, a], pKipp[6,
{pKi pp[1, a], pKipp[5,
{pKi pp[3, a], pKipp[7,

| i nesPNew[0] // N

al, pKipp[3, al, pKipp[4, al, pKipp[l, al},
al, pKipp[7, al, pKipp[8, al, pKipp[5, al},
al}, {pKipp[2, a], pKipp[6, a]},

al}, {pKipp[4, a], pKipp[8, al}}l;
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In[270]:= Show[Gr aphi cs3D[ {poi nt sPNew[1], | i nesPNew[1]}, Axes - None,
Boxed - Fal se], Vi ewPoi nt » {2, 100, 100}7;
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In[271]:= sh[k_]1 : = Show[G aphi cs3D[ {poi nt sPNew[k], |inesPNew[k]},
Axes - None, Boxed - Fal se], Di spl ayFunction - ldentity];
Show[Eval uate[Fl atten[Tabl e[sh[k2Pi /5], {k, 1, 5}111,
Di spl ayFuncti on » $Di spl ayFuncti on, Vi ewPoi nt -» {2, 100, 100}];
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Show[ni nml, ni m®2, sh[3]];

Show[Eval uate[Fl atten[Tabl e[sh[k2Pi /5], {k, 1, 5}111,
Di spl ayFuncti on » $Di spl ayFuncti on, Vi ewPoi nt -» {2, 500, 100}1];

In[274]:=
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In[275]:= Show[Eval uate[Fl atten[Tabl e[sh[k2Pi /5], {k, 1, 5}111,
Di spl ayFuncti on » $Di spl ayFuncti on, Vi ewPoint -» {2, 5, 100}];
In[276]:= Show[Eval uat e[Fl atten[Tabl e[sh[k2Pi /5], {k, 1, 5}111,

Di spl ayFuncti on » $Di spl ayFuncti on, Vi ewPoi nt -» {60, 100, 100}];
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I Tetraederfunfling ohne Durchdringung

In[277]:= poi nt sSPNewl [a_] : =
Prepend [Map [Poi nt, {pKipp[l, a], pKipp[3, a], pKipp[6, a], pKipp[8, al}l,

Poi nt Si ze[0. 03]1;

poi nt sSPNewl [0] // N;

In[278]:= linesPNewl[a ] : =
Map [Li ne,
{{pKipp[1, al, pKipp[3, al, pKipp[6, a], pKipp[8, a], pKipp[l, al},
{pKi pp[1, a], pKipp[6, al}, {pKipp[3, a], pKipp[8, al}}l;
| i nesPNewl[0] // N;

In[279]:= Show[Gr aphi cs3D[ {poi nt sSPNewl [1], |i nesPNewl[1]}, Axes - None,
Boxed - Fal se], Vi ewPoint » {2, 100, 100}7;
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In[280]:= sh[k_]1 : = Show[G aphi cs3D[ {poi nt SPNewl [k], |i nesPNewl [K]},
Axes - None, Boxed - Fal se], Di spl ayFunction - ldentity];
Show[Eval uate[Fl atten[Tabl e[sh[k2Pi /5], {k, 1, 5}111,
Di spl ayFuncti on -» $Di spl ayFuncti on, Vi ewPoi nt -» {60, 100, 100}];
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In[284]:= Show[Eval uate[Fl atten[Tabl e[sh[k2Pi /5], {k, 1, 5}111,

Di spl ayFuncti on » $Di spl ayFuncti on, Vi ewPoi nt -» {100, 5, 0}1;

I Weitere gegenseitige Beziehungen und Durchdringungen

Selbst probieren

I Platonische Kdrper

Alle Ecken, Kanten und Fléchen gleich

I Archimedische Korper

Alle Ecken gleich, 2 oder 3 verschiedene regel méassige n-Eck-Flachen
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Gewinnung aus den platonischen Kérpern durch Abschleifen der Ecken

Gewinnung aus den platonischen Kdrpern durch Abschleifen der Kanten

Gewinnung aus den platonischen Kdrpern mittels Kantenmittlepunkten

Gewinnung aus schon vorhandenen archimedischen Korpern

Selbst probieren

I Johnsonkdrper

Selbst probieren

I Prismen und Antiprismen

Selbst probieren



