




















CammanN: The Evolution of Magic Squares in China

of Yang Hui’s more interesting squares, and
spoiled two of the ones that he did pass on, thus
impoverishing the tradition for later gemerations.

Needham goes on to say that a few more magic
squares were added by Fang Chung-tung® in
1661, and many more by his contemporary Chang
Chfo!, another Ch‘ing Dynasty scholar.’® How-
ever, on inspecting their actual work, as repro-
duced by Li Yen, it is clear that Fang merely
copied Ch‘éng Ta-wei’s squares, except for a
“new” five-square, which is just a slight varia-
tion—with no improvement—on Yang Hui’s old
one,* probably arrived at while trying to make
Ch'eng’s faulty one function properly again.
Meanwhile, Chang Ch‘ao’s only innovation was a
new magic square of ten,*® which was very clumsily
and unsystematically constructed, inferior in every
respect to the Hindu, Near Eastern, and European
ones of the same period.

Lastly, Needham cites a Ch‘ing scholar of the
latter part of the nineteenth century, Pao Chf-
shou, claiming that he had published some three-
dimensional magic squares.** This term three-
dimensional magic squares” implies “magic
cubes,” which by that time had alrveady been dis-
covered and published in the Western world. How-
ever, examination of the actual examples shows
them to be only numbered boxes in outline, related
to the outlined orbs that were developed in China
from magic circles; they have nothing to do with
magic squares and are far more primitive.** Inci-
dentally, one reason for the failure of the Chinese
to develop magic squares any further than they
did was probably their later, great interest in the
magic circles, which they also seem to have in-
vented.*® The latter are possibly more “artistic,”
but they are less capable of variation and elabora-
tion of techniques, and are not nearly so significant
from the point of view of mathematics.

Geschichte der mathematischen Wissenschaften, XXX,
Leipzig and New York, 1913), pp. 11-112, and 290.

38 Needham, III, 60.

2 Li Yen, vol. 3, p. 80.

40 Ibid., p. 91.

#1 Needham, III, 60.

42 An example is given by Needham, ibid., fig. 62; see
also Li Yen, vol. 3, pp. 94-95, where several examples
are shown.

¢ Needham published one example of a Chinese magie
circle, ibid., fig. 60, from among the earlier Chinese
diagrams passed on by Yang Hui and reproduced by Li
Yen (vol. 3, p. 70). Li Yen’s examples show that even
these deteriorated in later times, as they lack the central

In the meantime, before 1200, and hence before
the birth of Yang Hui himself, the Arabs and
Hindus had begun to invent more comprehensive
methods that could be used to solve any odd-
number square, and other methods for successive
even-numbered ones;** and by the early sixteenth
century, before the time of Ch‘ng Ta-wei, even
the Europeans—who were very late in starting—
had begun to discover faster methods.** Thus, in
other lands it was no longer necessary to work out
the magic square of each number as a separate,
individual problem with its own distinctive solu-
tion, as the Chinese continued to do, right down
into modern times.

To sum up, we have seen that the Chinese
probably did indeed invent the magic square of
three, centuries before anyone else; but they were
apparently so hypnotized by this early solution,
and by all the cosmic and magical properties as-
cribed to it, that they continued to try to adapt the
Lo Shu principal to the solving of higher squares
as well. From an evolutionary point of view, this
was a blind alley; and it prevented them from
going on to find quicker and more efficient
methods. Secondly, although the early develop-
ment of magic squares in China was indeed im-
pressive, judging from the results that have come
down to us, this must have reached its height some
time before 1275, when Yang Hui published his
examples of the early work, During the course of
this development, some foreign methods seem to
have been adopted, only to be dropped again dur-
ing the great reaction in the Ming; and later,
more significant, foreign discoveries were never
adopted at all. In short, far from showing a con-
tinuous advance since 1275—as described by Need-
ham—the Chinese apparently made no real prog-
ress since some time before that date; and the
whole tradition gradually weakened as it declined.
Meanwhile other people continued to make con-
spicuous advances, findings new and easier solu-
tions to the old problems.

Thus, we find that the magic squares—like so
many other scientific or quasi-scientific things in

number; c.f. those of Chang Ch‘ao, in ibid., pp. 86,
87, 89.

*t See reference in note 29 for a comprehensive method
of e. 1200 A.D., demonstrated by al-Biini, although prob-
ably invented by someone else.

45 As illustrated in the 16th century writings of
Michael Stifel and Adam Riese, as well as in the finished
squares reproduced by Agrippa of Nettesheim.
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0ld China—followed an all-too-common course,
which goes far toward helping to answer the fami-
liar question: why did science and mathematics
never achieve their full development in mediaeval
China? The Chinese certainly had plenty of in-
ventive genius, as illustrated by their numerous
significant discoveries; but they were too often
satisfied by preliminary results based on an early-
discovered method, without trying to improve
upon this.*® And also, while there were times when
the Chinese welcomed loans from other cultures,
these were too often followed by long periods of
excessive chauvinism and intolerance toward other
peoples, when the foreign borrowings were dis-
carded, regardless of their practical value, just

46 0ld Chinese priorities in many fields of invention
were neatly demonstrated, in a table of comparative
dating of scientific discoveries, in Needham, I (1954),
246,

because they were foreign. Then, without the
cross-fertilization of new ideas, and lacking the
initiative to experiment further, their initial pro-
gress gradually slowed to a halt.
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JAPANESE MusIc can be traced back historically
some fifteen hundred years and is noted in lege nds
of presumably greater antiquity. Over this long
period one can see the gradual development of many
genres of musical expression. Until approximately
the thirteenth century Buddhist singing and court
orchestral music were predominant. Between the
thirteenth and the sixteenth centuries these musics
were supplanted by lute narrations, the aristo-
eratic No drama musie, and the accompaniments
for a host of folk theatricals. It was during the
seventeenth and eighteenth centuries that the
maining “great” traditions of Japanese music
developed. These were zither (koto) musie,
the diverse forms for the three-stringed Ilute
(shamisen ), and the music for the Kabuki theatre.
The shamisen music form known as nagauta, lit-

erally “long song,”* stands at the center of this

were

1 The term nageuta or chékae is used in the ancient
collection, the Manydshé (ecirea A.D. 760) to indicate
poems of greater than usual length. This term, however,
has no known historical connection with the music under
discussion in this article.
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last purely oriental, i.e., pre-Western-influenced,
period of Japanese lwirs.tr.n'[‘;\'. It is with the back-
ground and growth of this important form that
the following article de als.

Since the history of nagaute is intimately con-
nected with the general growth of shamisen musie,
it is necessary first to consider the early forms of
shamisen music in order to place nagauta in its
proper historical matrix. When the shamizen first
ame to Japan Rytukya Islands
1560) 1 ems to have been used as
for the larger biwa lute used by the storytellers i
the Osaka-Kyato district.? Traditionally it
that around 1610 Sawazumi Kengyd
Ishimura Kengyd, both biwae musicians,
play kumiuta music on the sl
that kumiuie consi
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lIyric pieces and is not a narrative form and the

? Tanabe Hisao, Nihon no ongeku (Japanese Music)
(Tokyo, 1954), p- 288.

3 Iba Takashi, Nihon ongaku gairon
Japanese Music) (T6 1928), p. 806.
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