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Abstract
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62 types of path join diagonally opposite corners of a cube other than direct ones and
paths that connect all its corners. They comprise 248 lines joining pairs of corners. 496
such types of path connect any point in 3-dimensional space to the opposite corners of
the eight cubes that surround it. As these corners are vertices of two interpenetrating
tetrahedra, there are (248+248) types of paths joining the (4+4) vertices of the pair of
tetrahedra. The 62 classes of path correspond to the 62 vertices of the disdyakis
triacontahedron. 20 classes of paths that join opposite corners by passing through 3
other corners consist of 80 lines. They correspond to its 20 dodecahedral vertices. 42
classes joining opposite corners by 1, 2, 4 or 5 corners comprise 168 lines. They
correspond to the 12 icosahedral vertices and to the 30 centres of the faces of the
rhombic triacontahedron formed by these 32 vertices. The 80:168 division of lines
corresponds to the 168 yods above the 80 yods in the lowest tree up to the 31st
emanation in five overlapping Trees of Life. The same division manifests in the 62
corners of the last (6+6) polygons of the inner form of the Tree of Life that are unshared
with its outer form and of which the 62 vertices of the disdyakis triacontahedron are
their 3-dimensional counterparts. 80 yods belong to the square and decagon, the pair
of which has 20 corners outside their shared edge corresponding to the 20
dodecahedral vertices. 168 yods belong to the four other polygons with 21 corners
corresponding either to icosahedral vertices or to centres of faces of the rhombic
triacontahedron. The (248+248) yods in the last (6+6) polygons with 62 unshared
corners symbolize the (248+248) roots of the gauge symmetry group E8×E8 of heterotic
superstrings. The 133 yods associated with the square, pentagon, hexagon and
decagon symbolize the 133 roots of E7, the largest, exceptional subgroup of E8. The 78
yods in the square and decagon denote the 78 roots of E6, the rank-6, exceptional
subgroup of E8. Both the disdyakis triacontahedron and the last (6+6) polygons embody
in a natural way the number value 168 of Cholem Yesodeth, the Mundane Chakra of
Malkuth, which is the structural parameter of heterotic superstrings. A profound analogy
exists between the inversion symmetry of the intervals of the seven musical scales, the
duality of the Platonic solids and the disdyakis triacontahedron that contains them and
the numbers of the four division algebras and their inverses.
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1. Cube embodies superstring symmetry group parameter 496
Consider a cube with one corner at the origin of a system of rectangular coordinates
whose axes are parallel to its edges (Fig. 1). There are six corners other than this origin
and the diagonally opposite corner. There are combinations of n corners chosen
from this set of six corners. Each group of n corners can be joined in n! ways, each one
forming a path made up of (n-1) straight lines. The n! paths constitute a class for each
value of n, so that there are classes of paths joining the origin to the opposite corner

via n corners. These will be called ‘n-paths’ (n = 0–6). n = 0 defines the class
comprising a single 0-path made up of one line joining two diagonally opposite corners
and n = 6 defines the class consisting of the 6-paths joining all the eight corners. Table
1 shows the numbers of classes of paths joining opposite corners of a cube:

n number of classes =

0 1
1 6
2 15
3 20
4 15
5 6
6 1

Total = 64

There are 641 (=43) classes of paths, 62 of them being classes of paths that connect
diagonally opposite corners by 1–5 corners.

The origin of the coordinate system is the meeting point of corners of eight cubes
(Fig. 2). If we now imagine paths joining this point to their corners, the number of

classes of paths joining the
shared corner to opposite
corners of the (4+4) cubes =
62(4+4) = 248 + 248 = 496,
where 248 is the number of
classes of paths joining the
origin to the set of four upper
or four lower cubes. To every
member of the 248 classes of
paths joining the origin to
diagonally opposite corners of
the upper set of cubes, there is
its mirror image in the 248
classes of paths joining

Figure 1. Classes of paths in the cube.
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Figure 2. 496 classes of n-paths (n = 1-5) join the
meeting point of 8 cubes to their opposite corners.

Table 1
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opposite corners of the lower set of cubes. The division: 496 = 248 + 248 reflects the
inversion symmetry of the cube.

Including the single diagonal and the class of paths that join all corners of a cube, the
total number of classes of paths = 8×64 = 83 = 29 = 512. There are 256 (=44) classes of
paths joining the shared origin to the diagonally opposite corners of the four upper
cubes surrounding it; similarly, there are 256 classes of paths joining the origin to
diagonally opposite corners of the four lower cubes. There are (512–496=16=42)
classes of paths (actually paths) that join the origin to opposite corners by either single
lines or by lines connecting all corners.

The n-path comprises (n+1) lines. As there are n-paths in a class, there are (n+1)
lines in a class. Their numbers are tabulated below:

The 64 (=43) classes of paths comprise 256 (=44) lines. The 62 classes of paths joining
opposite corners via 1–5 corners comprise 248 lines, of which eighty belong to 3-paths
joining opposite corners via three corners. Selecting n corners from six corners leaves
(6–n) corners. For every combination of the former, there is a corresponding
combination of the latter, i.e., = . For the former, the number of lines = (n+1)
and for the latter, the number of lines = (6–n+1) = (6–n+1). The two numbers are
equal only for n = 6 – n, i.e., n = 3. In the special case of three corners, there are 20
classes of 3-paths, each with four lines, totally 80 lines. We see that the 248 lines

n number of lines = (n+1)

0 1×1 = 1
1 6×2 = 12
2 15×3 = 45
3 20×4 = 80
4 15×5 = 75
5 6×6 = 36
6 1×7 = 7

Total = 256
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Figure 3. The three types of vertices in the disdyakis triacontahedron.

The dodecahedron (red edges) and
icosahedron (green edges) in the
rhombic triacontahedron (blue edges).
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comprise 80 lines in 20 classes of a 3-path and 168 lines in 42 classes of 1-, 2-, 4- and
5-paths:

248 = 80 + 168,

where

168 = 12 + 45 + 75 + 36.

Of the latter, 12 classes of paths join either one or five corners and comprise 48 lines
and 30 classes of paths made up of 120 lines join either two or four corners.

2. Comparison between the disdyakis triacontahedron and cube
Articles 22–27 established that the disdyakis triacontahedron is the polyhedral
counterpart of the inner form of the Tree of Life. Its 62 vertices consists of the 20 (C)
vertices of a dodecahedron, the 12 (B) vertices of an icosahedron and the 30 (A)
vertices that are raised centres of the 30 faces of a rhombic triacontahedron (Fig. 3).
The numbers of the three types of vertices of the disdyakis triacontahedron are the
same as the numbers of classes of 3-paths, 2- & 4-paths and 1- & 5-paths:

disdyakis triacontahedron cube
20 C vertices of dodecahedron 20 classes of 3-paths with 80 lines
12 B vertices of icosahedron 12 classes of 1- & 5-paths with 48 lines
30 A vertices at raised centres 30 classes of 2- & 4-paths with 120 lines
of faces of rhombic triacontahedron

This remarkable correlation suggests that the 62 paths in the cube conform to the
pattern of the Tree of Life — as already indicated by the fact that they are composed of
248 lines, where 248, being the number of gauge fields of the superstring gauge
symmetry group E8, is a Tree of Life parameter, as has been established in previous
articles, as well as being the number value of Raziel, the Archangel of Chokmah.

Another sign is the fact that there are seven types of class of paths, of which two (the
0-paths and 6-paths) comprise eight lines and five (the 1-, 2-, 3-, 4- & 5-paths) comprise

62 classes with 248 lines. This primary 2:5 pattern is
characteristic of any mathematical system whose design
conforms to the archetypal Tree of Life, for it is the
manifestation of the difference between the two Sephiroth
of Construction outside the Lower Face — Chesed and
Geburah — and the five Sephiroth that form it (Fig. 4). Four
classes of path have 168 lines and the fifth has 80 lines.
This property reflects the difference between the four
Elements Earth, Water, Air and Fire that Kabbalah assigns
to the four lowest Sephiroth of Construction and their unitive
essence — Aether, or Akasha, the fifth Element, which is
assigned to Tiphareth. It is not coincidental that 168 is the
number value of Cholem Yesodeth, the Hebrew name of
the Mundane Chakra of Malkuth, signifying the Element

Earth, the particles of which the ancient Greeks believed have the shape of a cube.

The counterpart in the Tree of Life of the 80:168 division of lines between the 3-path
and the 1-, 2-, 4- & 5-paths is shown in Fig. 5. Transformed into tetractyses, the 124
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Figure 4. The Tree of
Life. Chesed and
Geburah lie outside the
(grey) Lower Face.


