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The abstraction of binary and cyclic patterns of nature occurred
early in Chinese civilization. ! In the course of time, binary patterns
acquired the abstract significance of being associated with productivity
and cyclic patterns acquired the abstract significance of being associ-
ated with continuity. Such abstractions formed the dynamic bases for
the analyses of the processes of nature, The binary dynamics is gov-
erned by the 'yin-yang'! [& [ principle while the cyclic dynamics is
governed by 'i' % , the nature of 'yin-yang' changes.

An early symbolic representation of a binary system is found in
the system of 'kua' 3} constructed in terms of the 'yin' and 'yang',
two types of symbols known as the 'yin yao' i ¥ — — and the 'yang
yao' by ¥ —— ., Taking n 'yao' at a time, the total number of
combinations, allowing all possible permutations, is 2%, We have,
for example, the system of eight trigrams,
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obtained by taking three 'yao'! at a time,
The 't'ai-chi' Jx # model for productions of nature is found in
the I Ching (2 #» (Book of Changes)zv:
B S A kI AW
THAE 22 W A,IE R4 A H.
3

which in English reads

Therefore, in [the system of] 'i' 5 , there is the 't'ai-chi’
& # (Primordial Pole) which produces two entities (i.e.,

the 'yin' & and '‘yang! [ ). These two entities produce

four symbols and the four symbols produce the eight 'kua'
# (i.e., the trigrams).

Matthew Ricci interpreted the 't'ai-chi' as the 'materia prima' of the
Scholastics, 4 John Rodriguez, later in 1631, made the following
comments> ¢

According to the Occidental interpretation, the Great Ultimate
(i.e., the 't'ai chi') is something material, is matter without
intelligence and without consciousness, Unless there is the
infinite, omnipotent, wise, and intelligent factor, how could
it ever produce things?
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The fact that the 't'ai-chi' model for productions of nature contains
no elements of creationism was a source of difficulty for occidentals
in this early period of scientific revolution, The ‘'t'ai-chi’ model
views productions as natural processes governed by the binary dy-
namics of the 'yin-yang' principle which are spontaneous, requiring
no infinite, omnipotent, wise or intelligent factor,

The essential feature of the 't’ai-chi’ model lies in the symmetry
of the 1, 2, 4, 8 binary pattern, In fact, the statement for the 't'ai-
chi' model given above is an algebraic statement of the 27 binary
expansion for n =0 to 3, This symmetry is best illustrated in terms
of the 'yin yao! and 'yang yao' symbols (see Fig. 1).

|

|

|
|

!
|

i
[

Fig., 1. The tfai-chi' model for productions of nature.

The algebraic nature of the binary expansion is evident since the ele~
ments in the expansion are open elements and may be variously substi-
tuted,

In favor of interpreting productions of nature as being ruled by
chance, the early Chinese devised a divination procedure, known as the
ita-yen' R fJ procedure, 2 to consult with the *t'ai-chi! model, After
the divinatory rhetorics are removed, the procedure may be stated as .
follows©:

(a) Divide the total 49 sticks into two portions arbitrarily and then
remove one stick from one of the two portions.

(b} Count the sticks in each portion by fours, /a.nd then remove the
remainders., (For the portion by fours evenly, take the remainder

to be four,)
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This simulation of the 2% binary expansion certainly was intentional,

The question that one must address is whether the inventor of the
‘ta-yen' procedure was aware of the mathematical content of his pro-
cedure, There is no question that the procedure was devised with the
desire to simulate the binary symmetry of the 't'ai-chi' model. But
this can be accomplished within the scheme of the procedure by simply
imposing the appropriate conditions on the remainders resulting from
counting the sticks by fours, The presentation of the procedure was,
however, purposely made intriguing by aribtrarily allowing the divi-
sion of the total number of sticks into two portions. To foresee the
possibility of such a division necessitated an understanding of the
mathematical content of the procedure, Despite the fact that the 't'ai-
chi' model has long been superceded by other models, the use of sym-~
metry in the model and the attempt to relate mathematics with the
model at this early stage of our conceptualization of nature remains
to be of great interest to the history of science,
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" (¢) Take the remaining sticks (i.e., the total number of sticks
minus those removed) to be the new total,

(d) Repeat the procedure two more times,

In current algebraic notations, the 'ta-yen! procedure may be written
in terms of the following equations

(1) x=4n; +R; +1, 42R, >0
(2) y=4n, +R; , 42R,>0

where n; and n, are positive integers, Ry and R, are the re-
mainders to be removed, and x +y is the total number subject to the
procedure,

Beginning with the number 49, we have x+y = 49, Egs, (1) a.;ud
(2) then reduce to

4n +R =48, 82R>0
yielding two possible solutions
n=10, R=8;
n=1I, R=4,

This gives two possible paths, the path associated with the first solu-
tion with the number 40 and the path associated with the second solu-
tion with the number 44, The procedure is then repeated with one of
the two numbers to generate the next possible paths., It is significant
that the 'ta-yen' procedure allows a random generation of the paths

and the paths so generated simulate the 2" binary expansion (see Fig.2),
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Fig. 2. The 2™ binary expansion for the paths generated
by the 'ta-yen'! procedure,
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