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3-dimensional computer graphicd and regular polyhedra

Yukinao ISOKAWA

B

BEEEICBY 3 3%kt a—F =757 4y 7 ADFIBEICDWT, EIZE OEAM
WRIE 2 28T 5. BRI, FSEEREMCEY, 3DCG V7 b U =7 POV-Ray
Di=HDA— REELHELZRT.

1 XC#®HIC

MEBBEORBICBNT, 3RTIVEa—F—F5 74y 7 A (3DCG) 13, HHOBEDHE
EHLHOICEREERRET S, LL, ThEFEVLLOOXEREML, $2 9 OHEEK
B|EOH Y X295 AORIMNIH S0, BEFNIDCCHE->THENERSTY, FOIEEAR
VODEIRTH B, ZORITIE, BEHFIKBVTIDCCRLEDLIICHNDLZ EMNTELD,
BRT 1 20BZREL 20,

3DCG R BATHEMICIE, FEEAZBESZLIILEZ. LB O, ThAREMITELS,
3DCCISEL TWAZ b £ 50, FhULICESEED, PERTRONIBEICHENTH
I b b6T, BELBENNBRE b TVINSTHS.

r 2 AT, FHEHEE 3IDCGC DB LIz — L=V EZL ROTB W TES. &2
AMNINEDR—LR—U T, ESHEOEHIRENTHERETT, ThoEROIERTERL
AR AT, & ICEELTANMEHETIE, ZORPTHRD 3DCG V7 b =7 POV-Ray
Da— KREBAMICREINTNER—LR-VRROITHZ L TERM s,

> OREOHMIL, 3DCC 2EVEBFEEOFERRTHILTHEN, FHOTATE
VPa—¥— ETFOIRETHDLLEREL TV ADIT TlIR, ZORMCERT, HEOLAR
2 BNTY, FEHEFLREIMTLTHAVEARETHELLERD. LKEZEAE¥ETS
oIl WO LD 2EH - TELEe L Eh I THL, FTERICHERZEY, ToEl%E
FEREETHARNRTRTH L, THILEa—F—BEBRIBNTEARKEIVRIZTZ
LINTE LM BEYY, RO3OOBEVERLTLERS.

o AYEa—F-HERTELI-NiTi, BRIEIFShRO., ZITRENICa-FEE
LTI LICEY, AR TWBAFMET Ny V/THILMNTES.

o EBICEEIRIELELETE, TOBBORTCEELRTLIILIIELY. Tabb, {ERE
W HENCH S O EHZFRTRSLETH Y, BEBRINEEEICZL Y,
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o &<IT3DCG Tid, LAFRNFBARATY, BLOEAEL 2 LN TES, Thbs
ABD Y OBENRRZ LLBHESICEZL TIN5,

CDRBICBNTIL POV-Ray LI F—T UV —RDT V=V T M2 F2ENSZ 2L
. TOBEE, ZOVTMI=FAELOKEERRS THARETTRL, A% 0S DFTE
CLRBHS. HEORBITBO UL, KED OS OFCOREY 7 by =P RANDZ LI, &
EORROBFEEPD L Z 2ITRY, FEYTHS . & SITKFITBNT, HEE 2IZSEA
%%?éaemmo?bywx:wP%H%T%éﬁﬁﬁi%?%é.%wiyywa&wy7
FO=272AVWHZLIL, HRELFEBTEHL L TORSERHESEL I LIch 5,

2 %%, E8HE, ZLTE4EE

2.1 IIFHH

ﬁﬁﬁ@ﬁﬁ@@@u,kakdﬁiiLiUTﬁiécaﬁﬁéé.POWMWTM%Eﬁ
%, TOERDERYL “triangle’ 7V 3574 TEHNT, EBTLI LN TE2 (POV-Ray % —
7= RiZDWTIIER A 288). L»L, POV-Ray b CSG (RERREYIZ AT Di%aE %+
MTEAL 20251, | 2EER ‘Dlane’ 7V I 54 TEHNWT, FEEOIERS & LTes
LRZINITOTRY, ZXCUHREZRO LI ICESRTS

#declare Cube = intersection

{
plane { < 1, 0, 0>, 1}
plane { <-1, 0, 0>, 1 }
plane { <0, 1, 0>, 1}
plane { <0, -1, 0>, 1 }
plane { <0, 0, 1>, 1}
plane { <0, 0, -1>, 1 }

}

:nHVUvP(¢§@%iot)&ﬁﬁ¢f&é.a%uw,éﬁméﬁﬁ(bb<uMUS)
THED Z L WBEICRD, ZODITIE ‘cylinder’ 7V 35 4 TEFND & Lo,

#declare b = 0.02; // cylinder D¥4%

#declare WiredCube = union

{
cylinder { <1,1,1>, <-1,1,1>, b }
cylinder { <1,1,1>, <1,-1,1>, b }
cylinder { <1,1,1>, <1,1,-1>, b }
cylinder { <-1,1,1>, <-1,-1,1>, b }
cylinder { <-1,1,1>, <-1,1,-1>, b }
cylinder { <1,-1,1>, <-1,-1,1>, b }
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cylinder { <1,-1,1>, <1,-1,-1>, b }

cylinder { <1,1,-1>, <-1,1,-1>, b }

cylinder { <1,1,-1>, <1,-1,-1>, b }

cylinder { <-1,-1,-1>, <1,-1,-1>, b }

cylinder { <-1,-1,-1>, <-1,1,-1>, b }

cylinder { <-1,-1,-1>, <-1,-1,1>, b }
}

*C, HEOESHEEICRLT, 3D20HERRKEEZEZA DI LITES.
1. ZEAOTRTOEALESMER.
2. ZEEDT N TOBITHET 5 PERX.
3. ZEEROTNTOEICET 5 HER.
AR L T,

AESROAEME - PEBROEE  SAEERO¥E =1:v2: V3

&5,

2.2 WUHEOARICHS2DODIE4 EHE
KD 8EOEAER, RD2DDT V=TT 5

(1,1,1%(1,—1,—4),(—1,1,—1),(—1,—1,1)

(-1,-1,-1),(-1,1,1),(1,-1,1), (1,1, -1) .

FBE, C022007N—TDEFNTNNELTEEZES.
220, BIOEATERB > EDLIITEHRTE S :

#declare k = 0.57735072; // = 1 / sqrt(3)
#declare Tetrahedron = intersection
{
plane { <1, 1, -1>, k }
plane { <1, -1, 1>, k }
plane { <-1, 1, 1>, k }
plane { <-1, -1, -1>, k }
}

M, E2oFEAEKE, 51 0FE4EAZRARBL TERBRICBHLbOTHS., TIT,
WDEIITEHTES :
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object { Tetrahedron scale <-1, -1, -1> }

RO, MHEONBICH D 220F4EEEETVS,

2.3 IESH
2ADELEEOILEERSE, VI y RRIF8HKIcR 3,

#declare Octahedron = intersection

{

object { Tetrahedron }

object { Tetrahedron scale <-1,-1,-1> }
}

EZAT, 6 @DA
(£1,0,0), (0, +£1,0), (0,0, £1),

EEWCATREL, ETE-2Y )y FRESHEKL Yy ¥ VERD, $t8 Tl 2iE 8 Fikat
T&35.

#declare WiredOctahedron = union

{
cylinder { <1,0,0>, <0,1,0>, b }
cylinder { <1,0,0>, <0,0,1>, b }
cylinder { <1,0,0>, <0,-1,0>, b }
cylinder { <1,0,0>, <0,0,-1>, b }
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cylinder { <0,1,0>, <0,0,1>, b }

cylinder { <0,0,1>, <0,-1,0>, b }

cylinder { <0,-1,0>, <0,0,-1>, b}
cylinder { <0,0,-1>, <0,1,0>, b }
cylinder { <-1,0,0>, <0,1,0>, b }
cylinder { <-1,0,0>, <0,0,1>, b }
cylinder { <-1,0,0>, <0,-1,0>, b }
cylinder { <-1,0,0>, <0,0,-1>, b }

}
1F 8E&EIZX L T,
HEIRDELE | PEEROYIE  SMERROYAE = \/% : % 1
b,

72T, AUTERY boSEOTHke YV Uy FRESEAEZFAMCHEE LVRSE, YUy
R2IE 8 Eitk: BAICEIL T 2 B A T hid kv, 25 LTHEPNRRORE, 20220
SIS TH D Z L RFEMTRL TS,

Z 2, CSG ORI —RRT VL OPOMEEREL &5, MEOREIIME B THEZ5.

RIEE |1 REUBEERELOV Uy RRMFKE VY vy FRESHEHEOLERS EHHE ATV, £
T L ARSEEPR?

BE2 Fo2@0FE4EEROMEHEREN, ThZEARSEAENR?
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2.4 Mt

EZEE {p,q} 2FX, ThHV BOEA, E X0:-, FROBISTETHBELES. *
DEEEDEDE, ThEERIC 2L O EREETLOTCEES AL RO, F HOE
R E X0, VROE»STETHERMSEA {g,p} (IEFEIT IS EERIC R § 5 WA 2 )
285,

ZHEE {p,q} OHEIR, PEIR, NEROEENENTN rp, R THY, Ethichdks
EfE {g,p} OREER, R, MEROEBRMNZINZN v o R THE26IE, ROBIEIRY
v 5.

rR' = Rr' =1. (1)

3 IE20@E&EIE12HE

3.1 IE20@&%k
KETHET 2L 1T, E0HEKD 2BOESAOBEIOED LS IT5155 LN TED :

(£7,£1,0), (0, £7, £1), (1,0, £7) (2)
ZDLE 20 RMOBEDERERY M VIT
(£1,%£1,+1), (7,0, +1/7), (£1/7,%£7,0), (0, £1/7, +7) (3)

LR5, LROF-F2bLIGHET S, [F20EEICHL T,

PEEBR DR  FEROEE : SAEIRONE — —}5 1 ”j* L (4)

ERBZebhrs,

EIDWEMNZ MVOT -5 (3) &0, REROEEN 1 THBY U v RRIE 0 EKIZOED k
IITEHRTED

#declare tau 1.618033989;

#declare inv = 0.6180339887; // = 1 / tau

#declare p1 = <1, 1, 1>;

#declare p2 = <1, 1, -1>;
#declare p3 = <1, -1, 1>;
#declare p4 = <1, -1, -1>;
#declare p56 = <-1, 1, 1>;
#declare p6 = <-1, 1, -1>;
#declare p7 = <-1, -1, 1>;
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#declare p8 = <-1, -1, -1>;
#declare p9 = <tau, 0, inv>;
#declare pl0 = <tau, 0, -inv>;
#declare pll = <-tau, 0, inv>;
#declare pl2 = <-tau, 0, -inv>;
#declare pl3 = <inv, tau, 0>;
#declare pl4 = <-inv, tau,0>;
#declare pi5 = <inv, -tau, 0>;
#declare pl6 = <-inv, -tau, 0>;
#declare pl7 = <0, inv, tau>;
#declare p18 = <0, -inv, tau>;
#declare pl9 = <0, inv, —tau>;
#declare p20 = <0, -inv, -tau>;

#ideclare Icosahedron = intersection

{
plane { pi,
plane { p2,
plane { p3,
plane { p4,
plane { p5,
plane { p6,
plane { p7,
plane { p8,

S O = T N Y
T -

plane { p9,

plane { pilo0,
plane { pii,
plane { pi2,
plane { pi3,
plane { pi4,
plane { pi5,
plane { pi6,
plane { p17,
plane { p18,
plane { p19,

O S O = T i
T T s s U R

plane { p20,
}

—%, BAOBEOF—4 (2) &V, & T RE20EERIIROLIITRS

#declare q1 = <tau, 1, 0>;
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#declare
#declare
#declare
#declare
#declare
#ideclare
#declare
#declare
#declare
#declare
#ideclare

q2
q3
q4
qb
q6
q7
q8

RIRBREHF LM EALE HEREE  555% (2004)

<tau, -1, 0>;
<-tau, 1, 0>;
<-tau, -1, 0>;
<0, tau, 1>;

<0, tau, -1>;
<0, -tau, 1>;
<0, -tau, -1>;

q9 = <1, 0, tau>;

qlo
ql1l
qi2

n

Il

<-1, 0, tau>;
<1, 0, -tau>;
<-1, 0, -tau>;

#ideclare WiredIcosahedron = union

{

cylinder { q1, q2, b}

cylinder { q1, g5, b}

cylinder { q1, g6, b}

cylinder { q1, q9, b}
cylinder { q1, qii1, b}
cylinder { g2, q7, b}
cylinder { g2, g8, b}
cylinder { g2, q9, b}
cylinder { g2, ql1, b}
cylinder { 93, q4, b}

cylinder { g3, g5, b}

cylinder { 93, g6, b}
cylinder { g3, qi10, b}
cylinder { g3, q12, b}
cylinder { q4, q7, b}
cylinder { q4, g8, b}
cylinder { g4, q10, b }
cylinder { q4, qi12, b}
cylinder { g5, g6, b}
cylinder { 95, q9, b}
cylinder { g5, q10, b }
cylinder { g6, ql1, b}
cylinder { g6, ql12, b }
cylinder { q7, q8, b}
cylinder { q7, q9, b}
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cylinder { g7, q10, b}
cylinder { g8, qi1, b}
cylinder { q8, ql12, b}
cylinder { q9, q10, b }
cylinder { ql11, q12, b }

3.2 IE12@E%&k

F 20 @R 2ENE, FE12EENESNS. 72 TE&TIE- ZIE 20 EROEEN 5, VY
) v RZ2IF 12 HEOESIEINDS

#declare Dodecahedron = intersection

{
plane { q1, 1}
plane { g2, 1}
plane { q3, 1}
plane { g4, 1}
plane { g5, 1}
plane { g6, 11}
plane { q7, 1}
plane { g8, 1}
plane { q9, 1}
plane { q10, 1 }
plane { q11, 1 }
plane { q12, 1}

}

V1w RRE 20 BHEOESRDHIL, $t&TESE 12 EROERVENINS ¢

#declare WiredDodecahedron = union

{
cylinder { p1, p9, b}
cylinder { p1, pi13, b}
cylinder { p1, pi17, b}
cylinder { p2, p10, b}
cylinder { p2, pi3, b}
cylinder { p2, p19, b}
cylinder { p3, p9, b}
cylinder { p3, p15, b}
cylinder { p3, pi8, b}
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cylinder { p4, pi10, b}
cylinder { p4, pi5, b}
cylinder { p4, p20, b}
cylinder { p5, pii, b}
cylinder { p5, pi4, b}
cylinder { p5, pi7, b }
cylinder { p6, pi2, b}
cylinder { p6, pi4, b}
cylinder { p6, pil9, b }
cylinder { p7, pii, b}
cylinder { p7, pi16, b }
cylinder { p7, pi18, b}
cylinder { p8, p12, b}
cylinder { p8, pi6, b }
cylinder { p8, p20, b }
cylinder { p9, p10, b }
cylinder { pi1, pi2, b}
cylinder { p13, pi4, b }
cylinder { p15, pi16, b }
cylinder { p17, pi8, b }
cylinder { p19, p20, b }
}

(1) & (4) &Y, E12@EA&ICHL T,

WERROHE : FEROKLE  MEROFE — 11

S

ER5.

T, ACHERFEL VST LE20BAL Y Y v FRE 12 EAZEBCHEL 22
Ll5.“ﬁﬁkmmwmn®ﬁ§ib.%@%&&@¥ﬁmvﬁjj,Ltﬁofﬂﬁm5,¢ﬁ
BO¥EL 7 CHB. —h, Dodecahedron DEHL Y, ZONEROERIT 1, LidtsT (5)
PO, FEIROEEL V2 1/ THE. LMo T, PEREELSL T B2, F12HHK
= BRGBLHERThII LY, 2 LTHEPN R, 202 D0OSE D= h8 M

7441

THBHZLEZRLTNS,
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B3 REUTERERELOMETH-RIE12EKL Y Yy NRIE 20 EAZEBIHE RS
v,

B4 RFEUDEREERZLOV )y RRE12EHAE YUy RRIE 20 BAOIGESRS 2R E R
3, I EARSEE»RT?

4 5270FZEEDOROHERER
4.1 FESHE&KICAETSIE2 Om&k

F 8Tk, 2EOEATEEISESNEEZRVEZY, 1 2OE4EAOEZECEY, b
5120 1 2OFATEROE 2B RS, FSEAORYAIEHIMEL RHZETESNS, HY
TIcBEEE Y ol k%, BOmMCRBEEY oiE#id. T5, ESEADETIZ, FREES
FEPMITBZENTES, LHRENZORZIB->TIO L2 20, AIKEVE
», ERCERCENRASTHAD.

COMOBMEMICLENST, £BE 1t t KADLERZEZX LD (REL O0<t <),
:anz@OWﬁﬁ#6,ESE@oéﬁwtflﬁf?ESﬁ%ﬁ?%,ikESE%@%ﬁﬁ
DBFFTC2ATO2EUIARNTESL. ) L THE20EHENTES.

IF 8 A O THRDOERIRAS

(£1,0,0), (0, %1,0),(0,0,£1),
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THERHIE, ZDIEFE 20 B OEAOBET

&%, FEE 20 @D 8 MOEL, FSHEHAKOEHE —HT 50T, FohEAL

(£(1 1), £2,0), (0, £(1 — t), £t), (¢, 0, £(1 — ¢)).

trxtytz=1.

THDH. M1, JEE 20 D 12 oFE O F R

:i:klfL‘ + kzz = h, :i:k;[y + kzz‘ = h, :I:klz + kzy =h

ERB. EL ki =1-¢ ky=1-2t,h=(1-¢t)2 Cbh3.

(6)

(7)

EDF—%5 &Y, POV-Ray @ ‘clock’ B % AT, IEE 0 FBhRDERE T =RA— 3 VI
THZEMNTES, BEMICE, RoLdITThiZEn,

#declare
#declare
#declare
#declare
#declare

#ideclare
{
plane

plane
plane
plane
plane

plane

plane
plane

tl = 0.
k1 =1
k2 =1
h=(~1

5

* clock;

t1;

2 * t1;

t1) * (1 - t1) / sqrt(kl * k1 + k2 * k2);

k = 0.57735072; // = 1 / sqrt(3)

IrregularIcosahedron = intersection

{<1, 1, -1>, kx }
{<, -1, 1>, kx }
plane { <-1, 1, 1>, k }
-1, -1>, k }
plane { <1, 1, 1>, k }

{ <-1,

{<1,
{ <-1,
{ <1,

{ <k1,
{ <ki,

-1, -1>, k }

1, -1>, k }
-1, 1>, k}

0, k2>, h }

0, k2>, h }
plane { <-k1, 0, k2>, h }
plane { <-ki1, 0, -k2>, h }

plane { <k2, k1, 0>, h }
plane { <-k2, k1,0>, h }
plane { <k2, -ki1, 0>, h }
plane { <-k2, -ki1, 0>, h }
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plane { <0, k2, k1>, h }
plane { <0, -k2, k1>, h }
plane { <0, k2, -k1>, h }
plane { <0, -k2, -ki1>, h }
}
t=1/(r+1) THHL E ESHEHAOTHAIMET 2 2%5L3ARIIEI AR LRY, E20ME
HOEBNSG, FZT(B) & (7) Tt=1/(r+1) BRAT DL, (2) & (3) /ONS.

tHt LIGES b ¥, ESHEOTAIKNET 2 2983 ARA—PHELICRY, 120EH
BERES, 29 LTUL SHEIMESNSD.

4.2 FE12EEICHRIETIIIHE

iF 8EAICHIET BIF 20 EfRICIR 2T Z Lic kY, [E12EKICHET 2 HRE/LIL
MTESD.

ZDrEROBREAMVEL B : MEOLFENE 12ERICHETSTHSIN 7

iF 12 5 20 BOTEAE b, 4, 120FAREETS, LoBICRONE L5, TOR
ADSHBTIH&D 13013, F12EAD 1 2OFTHALESAFONAMIIE>TNS. LI5
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MRTCEIT, R Z0THA»SHANARIILS 1 X5 5, 2262 DEAEE SO HEITY
D1BHBZ LICEMNMIL THAD.

z ADOMHTHEMSE 2EERICHEL THRHe LTARED, Z2THRALTORETHEHL, iz
z B, H< 20 BOBRTFADKEV2EXTHEL, BFARLB Tz x20 @b, Thond b,
VHHICEEN 2 EROMA RIS T BRFELKRLES, THL, 1505 8 BHOEA
EEONS, FOBRTHAOMBIIL 2 x 8ETHE. —F, 1HOEAN 2 HBoubkicashs
PO, ROBRFROMHIZ20x2BCHHL, LihtoT, 82 =40, TRbb z2=5THs =
EMbps,

B, BHERRESTRAE, RO 5 BONHENH B 2L Sbhs,

B = {1,2,3,4,56,7,8}

& = {{1,2},{1,3},{1,5},{2,4},{2,6},{3,4},

hvy: Lt {3,7},{4,8},{5,6}, {5, 7}, {6, 8}, {7, 8}}

H = {{1,2,3,4},{1,2,5,6},{1,3,5,7},
{2,4,6,8},{3,4,7,8},{5,6,7,8}}

ER = {2,7,9,12,14,15,17, 20}

= {{2,9},{2,14},{2,20}, {7,12},{7,15}, {7, 17},

MFHE2 {9,15},{9,17}, {12,14}, {12,20}, {14, 17}, {15,20} }

= {{2,914,17},{2,9,15,20}, {2, 12,14, 20},
{7,9,15,17},{7,12,14, 17}, {7,12,15,20}}

Ee = {3,6,10,11,13,16,17,20}

8 = {{3,10},{3,16},{3,17},{6,11}, {6, 13}, {6, 20},

53 {10,13}, {10,20}, {11, 16}, {11,17}, {13, 17}, {16, 20} }

= {{8,10,13,17},{3,10, 16,20}, {3,11,16,17},

{6,10,13,20}, {6,11,13,17}, {6, 11, 16,20} }

HR = {4,5,9,12,13,16,18,19}

B = {{4,9},{4,16},{4,19},{5,12}, {5,13}, {5, 18},

MHE4 {9,13}, {9,18}, {12,16}, {12,19}, {13, 19}, {16, 18} }

B = {{4,9,13,19},{4,9,16,18}, {4,12, 16,19},
{5,9,13,18}, {5,12,13,19}, {5,12, 16, 18} }

HER = {1,8,10,11,14,15,18,19}

4 = {{1,10},{1,14},{1,18},{8,11}, {8,15}, {8, 19},

AV T 3] {10,15},{10,19}, {11, 14}, {11,18}, {14, 19}, {15, 18}}

H = {{1,10,14,19},{1,10,15,18},{1,11,14,18},
{8,10,15,19}, {8,11, 14,19}, {8,11, 15, 18}}

7272 L BT Icosahedron DEHEDOH D A, p IR EHFEELRT,

IN6DT—FERANT, SEAOTHFEIIMBCOLIIEETXS.
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BIEES SADIHFROMEHBERIV,

ME6 SEOPUSAOHEIDSEREEERI,

4.3 FF12EEICHIETBIE4 EE

1 o0 B 2 HOE 4 TALNET S, £2C1D20OF 12 EAKICH, 10 BOIE 4 @S
NET B2 Licks, BAMIC,

o IHH 1 OWERICIE, 2.2 I TEEL 7= Tetrahedron &, ThiRAIKBAL TRNHBEL
7=IE A EEDH 5,

o Htk 2 ONERICIE, TEA {2,12,15,17) b DIE 4 E4K Tetrahedron2 &, ZThEFAIH
LCAENHBE L ZIE 4 mESH 5.

o 54K 3 ORI, T {3,11,13,20} % b DIE 4 ik Tetrahedrond &, ZThZJRAUITH
LCANHBE L ZIE 4 TmENS 5.

o Y5k 4 DNEBICIE, TEA {4,12,13,18} £ b DIF 4 H4K Tetrahedrond &, ZThEJRAITH
L CANHBE L -IE 4 EESH 5.

o Y Hth 5 OREBICIE, TEA {1,11,15,19} % b DIE 4 ik Tetrahedrons &, ZHERAICH
U TANHBE L IE 4 TENH 5.

ZoZehrd, 10EDE A EEIIMEED DL IICERTE D,
10 ADIE 4 Ttk OB IIIE 20 THICRS.

ME7 10HE0E4EEOMERBERIN,

4.4 IF20@E&ICHET SIESEE

IF 12 EEIC T % 5 A FROBR 2E 20, 1E 20 ERICSNET 5 5 EOE 8 HEMR
bhd, FOERIIES THIRE ICRRS.

B & 502, 5EDIE 8 EkDEEN L, BUIE 20 AR5,

MES SEOESHEOMEZRMEMRIN,
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1E 8EHIZ 2BDIE4 BEDIGERS THHH S, F 20 WEICIE 10 BOLE 4 BAISET 5.,
52T, 10EOIE4 BEoL@ESRNE, [E20@ETH5.

ME9 10EDE4EKOE Y ARSEENRT

BEM

[1] Coxeter,H.S.M. (1973), Reguar Polytopes, Dover.
[2] Cromwell,P.R. (1997), Polyhedra, Cambridge University Press.

(3] http://www.povray.org/documentation

Bt &% A

CDRFEEFTEORDERZB/NRD POV-Ray DF— 77— ROBIAL RS,
triangle: 3AKIL, SHEOEADEENLEHTE S,

triangle {< z1,y1,21 >, < 32, Y2, 22 >, < T3, Y3, 23 >}

CSG: CSG (FBKAZASRAT) 213, & Y BERARIZAEZHIT, ‘union’, ‘intersection’, ‘difference’ &
WOREZEL T, JVEMRIERERTIV AT LEEKT 5,

plane: FEIE, HEERT MU <z,9,2> &, RA»OPEE COEME h BOTERSHh L. &
WRANT PIVITENRY MV THBLEITR,

plane {< z,y,z >, h}

cylinder: AL, ZD 2 2DEEDOFODOEE < z1,y1,21 >,< T, Y2, 22 > &, EEDOERE b
EFHAVWTERTE S,

cylinder {< z1,y1,21 >, < T3, Yo, 22 >, b}

clock: ‘clock’ i, 7=A—a ORVEBELZERTSE, FI74—-NVIATIZ 0715 1 £ T
BT 5.

scale: JRAICBAL T, x ), y &, zEiFRIC TN Zh A\ v SIECEEAT 28BS, KoL
&L,

scale < A\, v >



BN 3R 22— =TT 4 v 7 AELIELHK 23

Bi&x B

BIEE 1 OfRE Bohairkil, s EoOE3I AR 6 BOELFEOELZ O OSEATHS. 20
ZEKIL, 35 8T (cuboctahedron) & IFIEh, 3EPEAOTVFATAZEAEDSI D1 DT
H5,

#ideclare Cuboctahedron = intersection
{
object { Cube }
object { Octahedron scale <2, 2, 2>}

BIEE 2 DMRE  Kepler D 8 AL (stella octangula) L FIEN S, BESEAVMEONS.

#declare StellaOctangula = union
{
object { Tetrahedron }
object { Tetrahedron scale <-1, -1, -1> }
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MBS OfeE VU y FRE 0 EAOPESROEEL 1 12005, PEROLEL B, —%, ¢
ST IE 12 BRONEIROLEE V3 THENS, TEROYEI 7. Lichis THERD
FREFLITHROICE, ENEHE Z BB T T L0,

#declare s = tau * tau / sqrt(3);
object {
WiredDodecahedron
}
object {
Icosahedron

scale <s, s, s>
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M4 ORRE RIS bERRICEANE, PEROEFEESEL THDIK, E20H0EE AE}?
BiHBEERThIZ RO e 8bh 5, BohSEEKR, [E3AK 20 HEIES AK 12O

2L OSEKRTH S, ZOSEMANE, 20-12 EE (icosidodecahedron) & FHiTh, 13EHROT7VF
ATFAZEAKDIbD12TH 5.

#declare s = sqrt((tau * tau + 1) / 3);
#declare Icosidodecahedron = intersection
{
object {
Icosahedron
scale <s, s, s>
}
object {
Dodecahedron
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PE 5 Dk
SEDAuLthOMERL &, BESHEMNMEOhS,
union {

object { SolidCubel }
object { SolidCube2 }
object { SolidCube3 }
object { SolidCube4 }
object { SolidCube5 }



B 3RV a—F—F T 747 ALIELEIK

FIfE 6 DMK
5EOTEEDOILELR S 2 H &, TR 30 EE (rhombic trigacontahedron) 23 51 5.

intersection {
object { SolidCubel }
object { SolidCube2 }
object { SolidCube3 }
object { SolidCube4 }
object { SolidCube5 }

27
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RO 7 DfRe

union {

Tetrahedron }

Tetrahedron scale <-1, -1, -1> }
Tetrahedron2 }

Tetrahedron2 scale <-1, -1, -1> }
object { Tetrahedron3 }

object {
{
{
{
{
object { Tetrahedron3 scale <-1, -1, -1> }
{
{
{
{

object
object
object

Tetrahedron4 }
Tetrahedron4 scale <-1, -1, -1> }
Tetrahedron5 }
Tetrahedron5 scale <-1, -1, -1> }

object
object
object
object



R95E 8 DR

union {
object {
object {
object {
object {
object {

BN 3RIEAVE 2= —FF T4 v 7 AL IELEE

octal }
octa2 }
octa3 }
octad }
octa5 }

29
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9 g%
ME7OBREZEALAL LOITRS.,

B C

SEOVAKOEDT 526, SHOFOLERDEZLIZEY, YUy RENHEEESRTS
ZENTES SIETHE-EUFRVBHICERTEDLDT, 25513417 3).

#declare Cubel = intersection {
plane { <1, 0, 0>, 1 }
plane { <-1, 0, 0>, 1}
plane { <0, 1, 0>, 1 }
plane { <0, -1, 0>, 1}
plane { <0, 0, 1>, 1 }
plane { <0, 0, -1>, 1 }

}

#declare Cube2 = intersection {
plane { <1, tau, inv>, 1 }
plane { <tau, -inv, -1>, 1 }
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plane { <-inv, 1, -tauw>, 1 }
plane { <-1, -tau, -inv>, 1 }
plane { <-tau, inv, 1>, 1}
plane { <inv, -1, tau>, 1 }

}

#declare Cube3 = intersection {
plane { <1, -tau, -inv>, 1}
plane { <tau, inv, 1>, 1}
plane { <inv, 1, -tau>, 1 }
plane { <-1, tau, inv>, 1 }
plane { <-tau, -inv, -1>, 1}
plane { <-inv, -1, tau>, 1 }

}

#declare Cube4 = intersection {
plane { <1, -tau, inv>, 1 }
plane { <tau, inv, -1>, 1 }
plane { <inv, 1, tau>, 1}
plane { <-1, tau, -inv>, 1}
plane { <-tau, -inv, 1>, 1}
plane { <-inv, -1, -tau>, 1}

}

#declare Cube5 = intersection {
plane { <1, tau, -inv>, 1}
plane { <tau, -inv, 1>, 1}
plane { <-inv, 1, tau>, 1 }
plane { <-1, -tau, inv>, 1}
plane { <-tau, inv, -1>, 1 }
plane { <inv, -1, -tau>, 1 }

fgx D

#declare Tetrahedron2 = intersection {
plane { <-1, -1, 1>, k }
plane { <tau, 0, inv>, k }
plane { <-inv, tau, 0 >, k }
plane { <0, -inv, -tau>, k }

}

#declare Tetrahedron3 = intersection {
plane { <-1, 1, -1>, k }

31
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plane { <tau, 0, -inv>, k }
plane { <-inv, -tau, 0 >, k }
plane { <0, inv, tau>, k }

}

#declare Tetrahedron4 = intersection {
plane { <-1, 1, 1>, k }
plane { <tau, 0, inv>, k }
plane { <-inv, -tau, 0 >, k }
plane { <0, inv, -tau>, k }

}

#declare Tetrahedron5 = intersection {
plane { <-1, -1, -1>, k }
plane { <tau, 0, -inv>, k }
plane { <-inv, tau, 0 >, k }
plane { <0, -inv, taw, k }

fiskE

#tdeclare octal = intersection {
plane { p1, 1}
plane { p2, 1}
plane { p3, 1}
plane { p4, 1}
plane { p5, 1}
plane { p6, 1}
plane { p7, 1}
plane { p8, 1 }
}
#declare octa2 = intersection {
plane { p2, 1}
plane { p7, 1}
plane { p9, 1}
plane { p12, 1 }
plane { pi4, 1}
plane { pi5, 1 }
plane { p17, 1}
plane { p20, 1}
}

#declare octa3 = intersection {



I sRTaIva—¥%—r574 v 7 AEELEEK

plane { p3, 1}
plane { p6, 1 }
plane { pi10,
plane { pi1,

plane { pi6,

1
1
plane { pi3, 1
1
plane { p17, 1
1

D ]

plane { p20,
}

#ideclare octa4 = intersection {

1}
plane { p5, 1 }
plane { p9, 1}
plane { p12, 1}
plane { p13, 1}
plane { pi6, 1}
plane { p18, 1 }
plane { p19, 1}

}

#declare octa5 = intersection {
plane { p1, 1}
plane { p8, 1}
plane { p10, 1}
plane { p11, 1}
plane { pi4, 1 }
plane { p15, 1}
plane { p18, 1 }
plane { p19, 1}

plane { p4,



