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Abstract: An idea of implementing three-dimensional model for coloring mode of Platonic solids in accordance
with space rotational group of Platonic solids is raised, and the problem in constructing three-dimensional model
directly related to symmetry is thus resolved. A new classification method of group elements in a rotational group of
Platonic solids is given. Three new concepts such as abstracted symmetry of group elements, local number of colors
and saturated number of colors are put forward. Constructing coloring mode for the abstracted object and then
constructing a method that the abstracted coloring mode is mapped into a three-dimensional space are raised. An
algorithm for implementing this method is developed, and the algorithm and the three-dimensional model are
visualized by means of Visual C++6.0 and Direct 3D. The results validate both the method put forward in this paper
and the correctness of the algorithm.
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Table 1 Permutation group of regular cube and related parameters
Fz 1 IENHAEESR MRS

Permutation Permiltation groupGs Number of group Number of cycle Local number

Symmetry axis

format element in class g, of colors C;
Identical element 1° 21 =[11[21[3][4][51[6]1[71[8] 1 8 1
2=[1234][56738]
4? g:=[1432][5876] 6 2 2
Class 0,0/
2 gs=[13][2 4][5 7][6 8] 3 4 4
Class 0,0,’ 24 gu=l1 2]7 81(4 61(3 5] 6 4 4
gi7=[11[524](8 6 3][7]

Class 0505’ 1232 gis=[1][5 4 2][8 3 6][7] 8 4 4
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Fig.3 Regular icosahedron and its rotation axis
K3 e A R SR P

Table 2 Regular icosahedron group and the related parameters

F2 BRI S

Symmetry axis Permutation Permutation group G Qi oftroup Number of cycle Local number
¥ Ty format S element in class g, Y of colors Cr
Identical element 17 g =[1[213141[5116]1[71[81[9][10][11][12] 1 12 1

2=[11[23456][789 10 11][12]
g=[11[24 6 3 5][7 9 11 8 10][12]

Class 0,0/ 1252 2=[11[25364][7 108 11 9][12] 24 4 4
gs=[11[2 6 54 3][7 11 10 9 8][12]

226=[12 3][9 10 12][4 6 7][5 11 8]
Class 0,05’ 34 g2=[132][9 12 10][4 7 6][5 8 11] 20 4 4

Class 0s05' 26 ga6=[1 5][7 12](2 9][3 10][4 6][8 11] 15 6 6
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(a) Coloring-Tree T (b) Coloring-Tree T3
(a) HEW T (b) Hu# Ts
Fig.5 g, ((1,1),(1,1),1,1) coloring-tree
B 5 gue((1,1),(1,1),1,1)E O
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(a) Three-Dimensional model of regular icosahedron (b) Three-Dimensional model of regular dodecahedron
(a) 1E = ATk = (b) IE+ TR = YA Y
Fig.6 Three-Dimensional model for coloring mode
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Lazé(m4+m2) (11)
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Y m=2 W, L, =N +N,=1-C;+8-C; =10;

Y m=3 W, L, =N +N,+N;=1-C;+8-C; +18-C; =45 ;

Y m=4 M, L, =N +N,+N;+N,=1-C,+8-C; +18-C; +12-C; =136 .
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