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Q= P"2
 R=PI M
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- Poincaré algorithm:

AN X = Phl
Y = ph2lu
7 — p9hzhq

G ={g,hi,hy -1 = g*°hyhy}
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REGULAR EUCLIDEAN TILINGS
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REGULAR SPHERICAL TILINGS

{3, 3} tilings

/ Angles: 120°
ZZXZZ\ / ‘4 \ (tetrahedron)
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/\ {3, 4} tilings
# \ Angles: 90°
XZXIN\ / Z xZ4\ 1 D, D, (octahedron)
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THE 7 FACE IDENTIFICATIONS TO THE SPHEICAL CUBE TILING {4, 3, 3}
AND THE ONLY ONE TO THE HYPERBOLIC CUBE TILING {4, 3, 5}




FACE IDENTIFICATIONS TO THE HYPERBOLIC CUBE TILING {4, 3, 6}
GENERATING FIXED POINT FREE SPACE GROUPS




=== 2 bedb=1
ap 2f ’c'=1
ep= adc eb=1
= a ded f=1
«»— hcec'd’'=1
apam b cfef=1




THE 12 FACE IDENTIFICATIONS OF DODECAHEDRON WHICH GENERATE
FIXE@D POINT FREE SPA@CE GROUPS A C TILING

—»—» aeheb'=1
«—e— beec'd’=1 == a’d"ac=1
—c— b’efef=1

«—»— ad’achb'=1 —c— abede=1 e a'bf'de=l o a'da'é=l —=p— a'bc’ed=1 e—o— afb’de=1 —s— a"'bfde’=1 —c— ab’fe’c=1
== aedf "¢'=1 —e=— b'def’=1 e—=— a'ch'ef=l e bde'fc'=1 == af 'dec’=1 —e— aef 'bd’'=1 == ade'fc’'=1 —e— aeb’cd=1
—a— ae'fc’b=1 —o— e'bd'f=1 —a— af’db=1 o cd'eb=1 —a— ae'fc'b=1 —c— cdf'e’b=1 —n— a"dbef=1 == c¢'dfb’e=1



BEST: 2 ; H=Z XZXZ, BEST: 1
= afc’'db’=1 —=—» ae fb’c=1 =»— 3 bfde=1 —c— abf 'ec=1 —»— afb’eb’=1 —o— ae’ab’ce=1 —»— ac’dfb’=1 e—=— af 'hde’=1
== a'cdeb’'=1 —eo— a’edf 'b=1 == ab’edc’=1 —e— acdfe’=1 = abfd’c’'=1 —e— ¢ dedf=1 == ad’ebe’'=1 —e— ab’cef =1
=m— gcef 'd’=1 —c— bfdc'e’=1 —m— afc’'bd’=1 —c— ceb'fd"=1 —m— acecd’=1 == b'fe'fd=1 —a— ae'fed’=1 —c— beecfd=1



= a’cv’au=1
s 3" Uvdbc=1
= avcvb’=1

— b udv'd’=
—— bud 'c*u=1

H, =72, x2.x7 <7



REGULAR TILINGS IN 3-SPACES OF CONSTANT CURVATURE

Space| Tiling |[Fund. domain| Id.| Fpf [|Manifold
S? 1{3,3,3} |tetrahedron 11 1] 0] 1 0
S3 |{3,3,4} |tetrahedron 14| —| —| — —
S? 1{3,3,5} |tetrahedron 11— —| — —
S? |{3,4,3} |octahedron 41 3| 0] 3 0
S>> 1{4,3,3} |cube Tl 2] O] 2 0
== {5,3,3} |dodecahedron 71 21 O 2 0
E® {4,3,4} |[cube 29081 6112] S 4
H"> |{3,3,6} |tetrahedron 91 0| 1| O 1
H> |{3,4,4} |octahedron 368 2 (11| 1 6
H> |{3,5,3} |icosahedron TF 3 7] 3 ?
H? |{4,3,5} |cube 1l —| —| — —
H?® |{4,3,6} |cube 203| 3| 8| 2 7
H"> |{5,3,4} |dodecahedron 7= = — —
H? |{5,3,5} |dodecahedron 7112) 0] 7 0
H"> |{5,3,6} |dodecahedron 711068 7 | 31

Id: the number of face identifications generating tile transitive space groups,
Fpf: the number of face identifications generating fixed point free (orientable or nonorientable) groups,
Manifolds: the (minimal) number of determined (orientable or nonorientable) manifolds



