












CAMMANN: The Evolution of Magic Squares in China 

from 1 to 9, or from 1 to 81.31 Actually, in spit e 
of it s apparent complexity, and many other rath er 
amazing feat ures not discussed here, thi s is one 
of the easiest magic squares to make, as it is only 
a logical extension of the simple squar e of three . 
As soon as people began to experiment with the 
latter, they might quit e na tura lly have happened 
upon this one. 

Yang Hui 's square of ten 82 starts out like a 
characteristically Indian type used for "odd ly­
even" numb ers, which was probably already old 
when Naraya"Q.a P awJit a presented several good 
examples of such squares in 1356; but here it was 
not carried to its full conclusion, so thi s is not a 
true magic square . It is only "sem i-magic," as 
it s diagonals will not add up right. As such, it 
seems an excellent example of a foreign borrow­
ing, misund erstood. 

Apparently t he mediaeval Chinese took little 
interest in even-number magic squares and were 
very weak in handling them. For we have seen 
that they only had six workable magic squares of 
even number s, two of which were solved by an 
adaptation of the method they used so frequently 
for odd number s, th e Lo Shu prin ciple, and four 
of which seem to have been foreign borrowings. 
Thi s should not greatly surpri se us. In th e first 
place, for various cultural and phi losophi c reasons, 
the mediaeval Chinese were only inter ested in th e 
Lo Shu and th e variant applications of it; and 
secondly, there had been plenty of foreign in­
fluence close at hand for several centuri es. Yang 
Hui himself lived in th e region of Han gchow, 83 

which was then th e politica l and economic capital 
of th e Sung Dynasty, and a noted seaport and 
cent er for international tr ade. As a very cosmo­
politan city, it had long had a remarkably mixed 
and varied population, which includ ed Arabs, Per­
sians, and Indians who had come to Chin a as 
merchant s. 

Contrast this with th e position of Ch'eng Ta­
wei g, who is mention ed by Needham as the next 
impor tant producer of magic squares . Ch'eng 
came from the int erior province of Anhwei, in the 
Ming Dynasty, 34 when react ion against th e recent 

01 Hou Han shu, eh . 89, !Ob. 
32 Li Yen, vol. 3, p . 68. 
33 His home was at Ch'ien-t'ang, in modern Chekiang 

pro vin ce. 
"' For Ch'e ng Ta-wei's biography, see .A. W. Hummel, 

ed ., Eminent Chin ese of the Ch'ing P eriod, I (Washing­
ton , D. C., 1943), 117. 

alien rul e of the Mongols had produ ced str ong 
anti-foreign feelings, and every effort was being 
made to "p urify " the Old Chinese tradi tion by 
returning to the ways of the T 'ang and the Sung 
periods. Ch'eng Ta-wei was no producer, or inno­
vator, as Needham and other modern writers have 
stat ed. He, too, was merely a collator and tran s­
mitter, as were so many of his contemporarie s, and 
primarily he was merely handin g on the magic 
squares of Yang Hui . By his time, th ese were 
probably no longer und erstood, nor fully appre­
ciated, so he simpl ified the original selection of 
Yang Hui's, retaining only one of each pair in 
the cases where Yang Hui had presented two 
squares for a single number, and his choice was 
not always the wise one. 

A too-hasty glance at Li Yen's presenta tion of 
Ch'eng Ta-wei 's magic squares · (which, inciden­
tally, were also reproduced in the K'ang-hsi En­
cyclopaedia 36

) might give th e impr ession that 
Ch'eng had created some new squares, but the 
only innovations were slight vari ations on Yan g's 
first square of five and his second square of six.36 

The former does not work at all, as its top and 
bottom rows will not add up prop erly; while the 
latt er is merely Yang Hui' s second six-squar e 
split vertica lly down th e middle with th e two 
halves exchanged and rejoined; but , in altering it, 
Ch'eng destroyed th e Lo Shu form and thu s re­
linqui shed some further character istics that 
Yan g's six-squar e had originall y possessed. Lastly, 
in some of his explanations for the others, he 
showed that he did not have the vaguest idea of 
their actual method of constru ction. 

In short , Ch'eng Ta-wei, far from being an 
innovator in the field of magic squares, did not 
right ly und ersta nd the old ones he had borrowed. 
Therefore, he certainly does not deserve the title 
fr equent ly bestowed on him by modern writers, 
as an impor tant Chinese inventor of magic 
squares. Ch'eng's selection represents only a link 
in t he line of transmission from Yang Hui to 
later mathemati cians of Ch'ing dynasty China and 
Tokugawa Japan. 37 Even as a transmitter he was 
rather ineffecti ve, as he failed to pass on several 

30 Th e T'u-shu chi-ch'eng reproduces the magic squ ares 
fr om Ch'eng Ta -wei's book, Stian-fa t'ung-tsungm, in its 
mat hema tic a l sectio n , li-fa tien, eh. 125, suan-fa pun, 17. 

30 Repr oduced in Li Yen, vol. 3, p. 78. 
37 For Ch 'eng Ta-wei's influ ence in J apan , as regards 

magic squares, see Yosh io Mikami, Th e Development of 
Ma thematics in China and Japan ( .Abhand lungen zur 
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of Yang Hui's more int eresting squares, and 
spoiled two of th e ones that he did pass on, thu s 
impoverishing the tradition for lat er generations. 

Needham goes on to say th at a few more magic 
squar es were added by Fang Ohung-t'ungh in 
1661, and many more by his contemporary Chang 
Ch'aoi, another Ch'ing Dynasty scholar .38 How­
ever, on inspecting th eir actual work, as repro­
duced by Li Yen, it is clear that Fan g merely 
copied Ch'eng Ta-wei's squares, except for a 
"new" five-square, which is ju st a slight varia­
tion-with no improv ement--on Yan g Hui' s old 
one, 39 probably arrived at while t rying to make 
Ch'eng's fault y one fun ction properly again. 
Meanwhile, Chang Ch'ao's only innovation was a 
new magic squar e of ten, 40 which was very clumsily 
and un systemati cally constructed, inf erior 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 th e nine teenth century, Pao Ch'i­
shoui, claiming that he had publi shed some three­
dimensional magic squar es. 41 Thi s t erm " three­
dimensional magic squares " impli es "magic 
cubes," which by that time had already been dis­
covered and publi shed in the Western world . How­
ever, examination of the actual examples shows 
them to be only number ed boxes in outlin e, rela ted 
to the outlined orbs that were developed in China 
from magic circl es; they have nothing to do with 
magi c squares and are far more primitiv e.42 In ci­
dentall y, one reason for the failur e of the Chinese 
to develop magic squar es any fur ther than they 
did was probably their later, great inter est in the 
magic circles, which they also seem to have in­
vented. 43 Th e latter are possibly more "artistic," 
but th ey are less capable of variation and elabora­
tion of techniques, and are not nearly so significant 
from the point of view of mathemati cs. 

Geschi chte der math ema ti schen Wissenschaften, XXX, 
Leipzi g and New York , 1913 ), pp. 11-112, and 290. 

38 Needha m, III, 60. 
•• Li Yen, vol. 3, p. 80. 
•

0 Ibid., p . 91. 
n Needham, III , 60. 
•• .An exam ple is g iven by Needham, ibid., fig. 62 ; see 

also Li Yen, vol. 3, pp. 94-95, wher e severa l examples 
are shown. 

•• Needham publi shed one exampl e of a Chine se magic 
circle, ibid., fig. 60, from among the ear lier Chinese 
dia gram s pas sed on by Yang Hui and reproduced by Li 
Yen (vol. 3, p. 70). Li Yen' s examp les show that even 
th ese deteriorated in later time s, as they lack the cent ral 

In th e meantime , before 1200, and hence before 
the birth of Yang Hui himself, the Arabs and 
Hindus had begun to invent more comprehensive 
method s tha t could be used to solve any odd­
number square, and other meth ods for successive 
even-numb ered ones; 44 and by th e early sixteenth 
centur y, before t he time of Ch'eng Ta-wei, even 
th e Europeans-who were very late in startin g­
had begun to discover faster method s. •5 Thu s, in 
other lands it was no longer necessary to work out 
the magic square of each number as a separate, 
in dividu al problem with its own dist inctive solu­
tion , as th e Chinese continu ed to do, right down 
into modern times. 

To sum up, we have seen that the Chinese 
probably did indeed invent th e magic square of 
th ree, centu ries before anyone else; but th ey were 
apparently so hypnotized by this early solution, 
and by all the cosmic and magical propert ies as­
cribed to it , that th ey continue d to try to adapt the 
Lo Shu principal to the solving of higher squar es 
as well. From an evolutionary point of view, this 
was a blind alley; and it prevented th em from 
going on to find quicker and mor e efficient 
method s. Secondly, althou gh the early develop­
ment of magic squares in China was indeed im­
pressive, jud ging from the result s that have come 
down to us, thi s mu st have reached it s height some 
tim e before 1275, when Yang Hui publi shed his 
examples of th e early work. During the cour se of 
thi s development , some foreign methods seem to 
have been adopted, only to be dropp ed again dur­
ing th e great reaction in the Ming; and later, 
more significant , foreign discoveries were never 
adopted at all. In short , far from showing a con­
tinuou s advance since 1275-as described by Need­
ham-the Chinese apparently made no real prog­
ress since some tim e before that dat e; and the 
whole tradit ion gra dually weakened as it declined. 
Meanwhile other people continued to make con­
spicuous advances, findin gs new and easier solu­
tions to the old problems. 

Thu s, we find that th e magic squar es-like so 
many other scientific or quasi-scient ific thin gs in 

numb er; c. f. those of Chang Ch 'ao, in ib id., pp. 86, 
87, 89 . 

" See reference in note 29 for a comprehensive method 
of c. 1200 A. D., demonstrated by al-Biin'i, althou gh prob­
ably inv ent ed by someone else. 

•• .As illu strated in the 16th centur y writings of 
Micha el Stifel and Adam Riese, as well as in the fini shed 
square s reproduced by .Agrippa of Nettesheim. 
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Old China- followed an all-too-common course, 
which goes far toward helping to answer the fami ­
liar question: why did science and mat hematics 
never achieve their full development in mediaeval 
China? Th e Chinese certainly had plenty of in­
ventive genius, as illu strated by their num erous 
significant discoveries ; but th ey were too often 
sati sfied by preliminary results based on an early­
discovered method, withou t tr ying to improve 
up on th is.46 And also, while there were tim es when 
th e Chinese welcomed loans from other cultures, 
th ese were too often followed by long periods of 
excessive chauvinism and int oleran ce toward other 
peoples, when the for eign borrowings were dis­
carded, regardless of their pra ctical value, j ust 

•• Old Chinese prior itie s in many fields of invention 
were neatly demonstrated, in a tab le of comparative 
dating of scient ific discoveries, in Needham, I ( 1954), 
246. 

because th ey were foreign. Then, without the 
cross-fertilization of new ideas, and lacking the 
initiativ e to experiment further, their initial pro ­
gress gradually slowed to a halt . 
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A SHORT HISTORY OF JAPANESE NAGAUTA MUSIC 

WILLIAM: P. MALM 
UNIVERSITY OF MICHIGAN 

JAPANESE MUSIC can be traced back historically 
some fifteen hundred years and is noted in legends 
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
cratic No drama music, and the accompaniments 
for a host of folk theatricals. It was during the 
seventeenth and eighteenth centuries that the re­
maining "great" traditions of Japanese music 
were developed. These were zither (koto) music, 
the diverse forms for the three-stringed lute 
( shamisen), and the music for the Kabuki theatre. 
The shamisen music form known as nagauta, lit­
erally "long song," 1 stands at the center of this 

1 The term nagauta or ohoka is used in the ancient 
collection, the Ma11yoshu (circa A.D. 760) to indicate 
poems of greater than usual length. This term, however, 
lias no known historical connection with the music under 
discussion in this article. 

last purely oriental, i. e., pre-Western-influenced, 
period of Japanese history. It is with the back­
ground and growth of this important form that 
the following article deals. 

Since the history of nagauta is intimately con­
nected with the general growth of shamisen music, 
it is necessary first to consider the early forms of 
shamisen music in order to place nagauta in its 
proper historical matrix. When the shamisen first 
came to Japan from the Ryiikyii Islands (circa 
1560) it seems to have been used as a substitute 
for the larger biwa lute used by the storytellers in 
the Osaka-Kyoto district. 2 Traditionally it is said 
that around 1610 Sawazumi Kengyo and/or 
Ishimura Kengyo, both biwa musicians, began to 
play lcumiuta music on the shamisen. 3 In view of 
the fact that kumiuta consists of a suite of short 
lyric pieces and is not a narrative form and the 

• Tanabe Hisao, Nihon no ongaku (Japanese Music) 
( Tokyo, 1954 J, p. 288. 

3 Iba Takashi, Nihon ongaku gairon (An Outline of 
Japanese Music) (Tokyo, 1928), p. 806. 


