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THE K’ANG—HSI EMPEROR’S ABSORPTION
IN
WESTERN MATHEMATICS AND ASTRONOMY
AND
HIS EXTENSIVE APPLICATIONS
OF
SCIENTIFIC KNOWLEDGE

BY

Rita Hsiao-fu Peng

INTRODUCTION

The introduction of Western science into China by the Jesuit
missionaries during the late Ming and the early Ch’ing dynasties came
to a climax in the middle of the K’ang-hsi reign (1662-1722). The
enthusiastic approval and acceptance of scientfic knowledge and
techniques from the West by the second Ch’ing emperor, K’ang-hsi,
had encouraged the Jesuits serving in his court and surprised con-
temporary Europeans as well as his Chinese subjects. For this reason,
K’ang-hsi became famous in the West as ‘“a devotee of the European
civilization”. His scientific attainments, among many other things,
have been eulogized in Chinese history. Works concerning K’ang-hsi’s
interest in Western science are available, but none of them provides
a full explanation.

Almost all special articles on this topic are based solely on sources
in Western languages, mainly on Jesuit letters and works in French.
For the lack of a sufficient understanding of the Emperor’s background
and political intentions, writers portray K’ang-hsi as such a fan of
science that he indulged in this intellectual pursuit without thinking
much about the practical side of his scientific studies. Also, in.the
absence of an investigation of K’ang-hsi’s enthusiasm for Chinese
learning they tend to exaggerate the Emperor’s fervor for Western
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learning. Thus, they lose sight of K’ang-hsi’s real standpoint and
attitude in dealing with Western scientific knowledge and techniques.
As a result, writers tell amusing stories of an Oriental emperor stud-
ying Occidental civilization, and fail to offer a case study in the
history of the introduction of Western science into China. Ts’ai
Mao-t’ang’s ‘“K’ang-hsi-ti te Yang ch’u-wei” (The K’ang-hsi Em-
peror’s interests in Western civilization) and Go6to Sueo’s ‘‘Le Gout
Scientifique de K’ang-hsi Empereur de Chine” are typical examples.

All the books on the history of the communication between the
East and the West—such as Father Fang Hao’s works, records of
the Catholic missionaries in China, and Favier Alphonse’s Yen-ching
kai-chiao lueh, for instance; as well as articles on China’s response
to Western science and culture, like George Wong's essays—do furnish
pieces of information relevant to the topic under consideration.
However, this kind of fragmentary information is far from being
ample to satisfy a desire to understand fully K’ang-hsi’s interest in
Western- science.

‘There are works devoted to the K’ang-hsi Emperor, such as kok:
tai tei by Nishimoto Shirakawa; “Lun K’ang-hsi’’ by Liu Ta-nien and
Johathan D. Spence’s ‘“The Seven Ages of K’ang-hsi (1654-1722)”
and Tsao Yin and the Chinese Bondservants: Imperial Bureaucracy in
the Early Ch'ing Period, but none of them attempts what this paper
proposes to do. .

This paper strives to construct as integrated a picture as possible
of the K’ang-hsi Emperor’s appreciation and application of Western
scientific knowledge and techniques in the fields of mathematics and
astronomy. Hopefully, this picture can provide an adequate back-
ground and indicate the depth and extent of K’ang-hsi’s attainments
in these fields. The focus of the picture-taking, however, is centered
on searching after K’ang-hsi’s genuine attitude towards Western
science, ‘his real intention of employing the Jesuits and of absorbing
their scientific teachings, and the efficacy of the application of modern
techniques. Finally, comes a discussion of the influence resulting
from these attitudes and circumstances as a whole upon the introduc-
tion - of Westérn ‘science into China during his raign and the subse-
quent’ reigns,*:: - - v
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To achieve these goals, emphasis is placed on associating K’ang-
hsi’s scientific interests with his administrative purposes and his point
of view in Western science with his background in Chinese learning.
Since both the K’ang-hsi Emperor’s status and scholarly propensity
are involved, this paper bears inevitably a political-intellectual tone.

As far as material is concerned, this paper is based “largely - on
Chinese and French sources and partially on Japanese and English
references. It is true that Chinese primary sources supply no detailed
and complete information relevant to this topic. In the authorized
sources about the K’ang-hsi Emperor like the K ang-hsi ch’ao tung-
hua lu, the Sheng-tsu sheng-hsin and the T’ ing-hsiin ke-yen, one can
hardly find any mention of K’ang-hsi’s study of Western science
under the instruction of Jesuits. Even in K’ang-hsi’s own anthology
which amounts to more than two thousand pages, the portion regard-
ing the Jesuits’ service is surprisingly small. However, there are
many miscellaneous narrations existing in scattered works or records
presenting K’ang-hsi’s earnest concern with and intensive apphcatlons
of science of either Chinese or Western derivation.

Owing to deficiencies in the Chinese original sources, works in
French, especially those by the Jesuits who served in K’ang-hsi’s
court, become indispensable. But it must be remembered that most
of them left nearly factitious impressions of Jesuits’ relationship
with the Ch’ing Court or gave overstatements of the K’ang-hsi Em-
peror’s attainments, for these works were in general written for the
purpose of displaying the merits of Jesuit missionaries in -China to
win the favour and support of their sponsors in Europe. Among
them, the Histoire de L' Empereur de la Chine by Joachim Bouvet and
works or letters by other Jesuits have been consulted but with great
care in this paper. : -

Individually, none of the works mentioned above fully cover the
topic. However, collectively these works along with those which
dealing with Chinese science of philosophy have made considerable
information available for this study. ‘

I. THE K’ANG-HSI EMPEROR’S ABSORPTION IN
WESTERN MATHEMATICS AND ASTRONOMY
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- ‘Three factors might account for K’ang-hsi’s resolving to adopt
and to study Western mathematics and astronomy: his reverence for
his heritage, his resentment at the disputes between Chinese and
Western stronomers at the dawn of his reign, and his naive fascina-
tion. Being instilled with the Chinese traditional view of heaven, the
K’ang-hsi Emperor esteemed astronomy, and especially mathematics
on which calendarmaking and other astronomical practices essentially
depend. He, as did his predecessors, employed Jesuits to manage
the affairs of the Imperial Astronomical Bureau when domestic as-
tronomers and their methods proved to be ineffective. Furthermore,
urged on by his enthusiasm for learning, he devoted himself to the
acquisition of Western mathematical and astronomical knowledge
under the instruction of these Jesuit scientists.

1. His Heritage

A. Chinese traditional cosmology and K’ang-hsi’s view of

astronomy

T’ien (R Heaven), according to traditional Chinese cosmology,
was regarded as the source of the controlling power over the earth;
the will of Heaven, thus, becomes the unique law of human affairs.
This source is above the collective will of people and the will of
Heaven is manifested in political and social life." All heavenly
phenomena are useful for giving lessons to the people.? ‘“The Chinese
cosmogony characterized by augury is essentially a practical guide
to human life,”” pointed out Chang Tung-sun, a philosopher.® In
order to seek good fortune and to avoid misfortune, Chinese people
crave to know the will of Heaven. Accordingly, they and especially
their emperor, regard astronomy very highly as a science dealing
with heavenly affairs.* The Emperor in China was considered the
péi"éon who was entrusted by Heaven with the care of the human
affairs of all under heaven. It was for this reason, that the Emperor
was generally called T’ien-tzu (XF the Son of Heaven).

Nuriérous ‘examples in works by and about K’ang-hsi reveal to
us that He’ shared these principles of traditional Chinese cosmology,
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or at least he supported and followed sincerely what a Chinese
emperor was supposed to think and to do. ‘“Heaven and man
are closely related.”  said the Emperor once to his officials.
“Whenever there is something wrong with human affairs on the
earth, reproofs will be instantly given by Heaven. Heaven’s response
to the earth is as prompt as a shadow to its form; an echo to its
sound.”® He also considered the ‘“‘emperor” as the one who acted
for Heaven. In carrying out the charges received from Heaven, the
emperor alloted national rewards and punishments thus manifesting
the will of Heaven and refining the custom of the people.® In this
connection, an emperor who intended to pacify his people in order
to gain the blessings of Heaven had to be diligent in his administra-
tion and, most important, had to follow the will of Heaven.” In
addition, he had to give due weight to warnings from Heaven. All
the unusual changes of nature such as flood, drought, frost, earthquake,
eclipses and irregular appearances of stars were interpretad by him
as warnings from Heaven. He was convinced that these were portents
notifying the emperor that something had been done against the
will of Heaven, such as negligence of duties either by the Emperor
himself or by his mandarins, or unjust sentences.

For this reason, it was of great importance to establish a special
office to take note of the observation and the prognostication of
omens. Thus the K’ang-hsi Emperor instructed the Imperial Astro-
nomical Bureau: ‘“All kinds of meteorological phenomena, good or
evil have to be prophesied carefully and reported immediately.” If
evil omens appeared, following his precedessor’s examples, the K’ang-
hsi Emperor examined himself and confessed his sin; then he reformed
his faults, if any. Sometimes, he even reduced his food or shunned
entertainments in order to show his repentance. At the same time,
he asked his mandarins to do the same. Also, like all the Chinese
sovereigns of the previous dynasties, the K’ang-hsi Emperor regarded
the esteeming of agriculture, the life-pulse of the Chinese people,
as a way of showing reverence to Heaven. He prayed earnestly for
rain and for good harvests for the people whenever there was a
drought or a year of scarcity.® All these practices were designed to
bring back the favour of Heaven.
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B. Developments of astronomy and mathematics in China
before the K’ang-hsi reign

Among various astronomical matters, Imperial China focused its
attentions upon calendar-making which had long enjoyed a vital role
in politics. In Imperial China whose foundation was based on agri-
culture, an orderly arrangement of civil life in the country required
that it -be in perfect harmony with natural changes which had a
close effect on farming. Only with the aid of a correct calendar
could the Son of Heaven be expected to achieve the orderly arrange-
ment of human affairs. Therefore, the publication of a calendar
was considered an indispensable function of the government. The
promulgation of an authoritative astronomical system (pan-cheng-shuo
MIENA) was always listed first in the agenda made for the inaugura-
tion of a new emperor. That the people followed the calendar issued
by their emperor was regarded as an indication of their loyalty to
the throne and their approval of the ruler’s legitimacy.? In a sense,
the calendar served as a symbol of sovereignty. The accuracy of the
imperial calendar was vital to the imperial prestige. In other words,
an inaccurate calendar might cause disorder or uprisings among the
people. When this happened, the emperor had to give orders to
retify or to reconstruct the current calendar system.!’

However, accurate calendar-making depends upon accurate astro-
nomical observations and calculations. These in turn depend upon
accurate mathematics. For through mathematical reckonings, people
can figure out the changings of the seasons, the solars terms and
other celestial phenomena. Relying on these results people make
calendars for the guidance of farming affairs. At the same time, by
means of astronomical calculations based on certain premises astron-
omers can predicate calamities or other irregular changes in heaven,
and thus warn the emperor to examine his administrations.!! Even
before foreign influence, Chinese experts in both astronomy and
mathematics had sporadically since the Western Han Dynasty (206
B.C.-A.D. 23) thrown new light on their fields. Later on, following
countries the expansion of the Fmpire, the cultural interchange with

( 417 )



-7 —

foreign countries as well as the decline of traditional science, alien
knowledge about calendar-making gradually entered China. Accord
ingly, the calendar system changed from time to time.'? By the late
Ming and early Ch’ing dynasties, the Western astronomical system
held almost in complete domination. It is beyond the scope of this
paper to narrate the whole story in any detail; but a few important
points should be noted.

According to the ‘“Yao-tien” (ZE# Documents of the Emperor
Yao), one of the chapters in the Shang-shu (53, the Book of History),
the legendary emperor Yao (approx. 2356-2256 B.C.) ordered Hsi and
Ho, two of his officials, to fix the seasons of one year‘by figuring
out an intercalary month (jun-yueh B J3).'** Thus began the long
story of calendar-making in China. And it is for this reason that
the ‘“Yao-tien” became a code for traditional astronomers of China.
The reliability of this legend has not yet been attested, but that the
authority of the ‘Yao-tien” can not be contested. During the
K’ang-hsi reign, its authority still stood firm and received even more
respect than in previoﬁs dynasties.*

As in other ancient countries, Chinese astronomy and even math-
ematics were derived or related to astrology. These two fields were
always associated with Lieng-i: (R# the Two Fundamental Forces:
Yin & and Yang [ ), Wu-hsing (£17 the Five Elements), Chan-kua
(5% the protoscientific use of elaborate symbolic structure)'® as
well as the Ho-fw and the Lo-shu (@£ % the plan of the Yellow
River and the Book of the River Lo, mystic diagrams said to have
been supernaturally revealed). All of these are discussed in the
I-ching (5B the Book of Change), and have a direct connection
with Chinese cosmology. According to traditional belief, it is because
of some antique sages’ explorations that the signs indicating the will
of Heaven became manifest. In order to search after the significance
of these signs, sages had arranged diagrams serving the purpose of
divination Only through these divinations could the gap between
Heaven and people be bridged. Pao-hsi (fg% around 2852 B.C.) was
said to be the one who had invented the diagrams. Sages after him
like Chou Wen-wang (s E around 1154 B.C.) had modified and
developed the application of these diagrams thus producing all the
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theories and- deductive methods atated in the I-ching. As a result of
these divinations, Chinese mathematics and astronomy were born.
The K’ang-hsi Emperor inherited these convictions wholesale and
combined them with his mathematical and astronomical knowledge
as will be shown on later pages.!®

Chinese began to compute yiian-chou-'i ([E|fAZs i. e. =, Ludolphian
number or the ratio of the circumference of a circle to its diameter)
in the ancient time.The Chou-pei suan-ching (JEfEE#& The arithme-
tical Classic of the Gnomon and the Circular Pathes),the first work
on mathematics in China brought up a value of the ratio as approxima-
tely 3. Liu Hsin ( Z#47 B.C.—A.D. 23, ), a scholar of the
Western Han Dynasty, gave a value of = as 3.1547. Chang Heng
(3% A.D.78-139), a bright scholar of the Eastern Han Dynasty,
gave a value of the ratio as »/ 100 Liu Hui (ZI% A.D. 200-280 )
gained a value of = as 3.14 by successively doubling the number of
polygones inscribed in a circle. Down to the fifth century, the great
mathematician and astronomer - Tsu Ch’ung-chih (G A.D. 429
-500) presented more a detailed value; ‘‘ Yiieh-li” (#yZ< the approxi-
mate value of =) as 22/7; and “Mi-ii” (#Z8 the accurate value of
) to be 335/113. According to this the value of the ratio should be
between 3.1415926 and 3.1415927. He applied the same method as Liu
Hui but with more deliberations.!” These computations of yiian-chou
-lii were discussed by K’ang-hsi while evaluating Western mathem-
atics. Tien-ylian shu ( K7T#i Chinese algebra ), another accomplish-
ment in the field of traditional mathematics, became much more
famous in the Ch’ing Dynasty than it had ever been before, since
Tien-yiian shu was held to be the origin of Western algebra in the
K’ang-hsi reign. Tien-yian shu was first introduced by Ch’in Chiu-
shao(Z /L #EA. D.?-1260), a Yian scholar, in the Shu-shu chiu-chang
(#&E/L.E The Nine Sections of Mathematics, in 1274). It was also
found in Li Yeh's (& A.D. 1192-1279) work, the Ts'e-yuan hai-
ching (H)E¥ & Sea-mirror of Circle Measurement, in 1248).18
However, the records of this method were lost in the Ming Dynasty.!?

Both: Chinese mathematics and astronomy in the Ming Dynasty
experienced a period of abeyance which left the doors of these fields
open  to Western science when the Jesuits arrived in China. No

( 415 )



-9 —

Chinese mathematician succeeded in carrying on the tradition or in
throwing new light on the field. Astronomers who resorted to either
the Ta-tiing li (k#ijE Ming calendar-making) or the Hui-hui li ([§]
[Elf# Muslim calendar-making) frequently gave inaccurate calculations
and predictions. On the other hand, the newly introduced scientific
knowledge and technique from the West attracted some enlightened
Chinese scholars through whose recommendation Jesuits were employed
in the Imperial Astronomical Bureau. The Jesuits did make progress
in readjusting current calendars as well as in other services and thus
found favour in the Ming court.?® However, their superiority over
the Chinese in this field aroused the jealousy and resentment of
traditional astronomers and conservative scholars. The attack of the
latter was so bitter that the Court was forced to dismiss the Jesuits,
and helped to create the anti-Western sentiment prevailing in the
late Ming and early Ch’ing dynasty. This sentiment did nothing for
the improvement of the existing astronomical systems nor could it
reduce the Imperial concern for calendar-making. The craving for
a correct calendar and exact predications of heavenly portents resulted
in the Court using the Jesuits again.  Simultaneously, anti-Western
sentiment reappeared and once more forced the Jesuits out of the
Imperial Astronomical Buaeau.*

In spite of being alternately favoured and persecuted by the
Ming court, the Jesuits received steady and constant support and
assistance from Hsii Kuang-ch’i (#%%) and Li Chih-tsao (FZ#),
two Chinese scholars and Catholic converts, and were thus able to
carry out their scientific-missionary activities rather smoothly.
Besides their merits in correcting the calendar, they also had con-
structed astronomical instruments such as the a rmillary sphere,
zodiac theodolite, sextant, sun dial and quadrant instrument.*® Most
important, they had translated and compiled works on astronomy and
mathematics, the most significant ones being: **

Titles Authors Year(A.D.)
Ch'ien-kun ti-i (%ﬁ%%) Matteo Ricci (comp.) 1601-1610
Chi-ho yuan-pen (3f1EA) Ricci & Hsii Kuang-ch'i 1607

(trans.)
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Yuan-jung chiao-i (B 758 2) Ricci & Li Chih-tsao (comp.) 1608-1609
T’ ung-wen suan-chih ([813r  Ricci & Li Chih-tsao (comp.) 1614

B\ S .

T’ien-hsiang lieh (K&8s) - Manoel Diaz (comp.) 1615
Piao-tu shuo (EBEH) Sabbatinus de Ursis (comp.) 1615
Chung-chen li-shu (Z7EEE  Joannos Terrens, de Ursis, 1629-1634
) Nicolaus Longobardi,

Joaunes Adam Schall von Bell,
Jocobus Pho (trans. and comp.)
Hsu Kuan-ch’i and Li Tien-ching
(supervised)

-Among these works, the Ch’ien-kun t'i-i explains celestial phe-
nomena and introduces some basic mathematical concepts. The
Chi-ho yuan-pen, that is a Chinese version of the Euclidis Elementorum
Libri, XV (1517) by P. Christophus Clavius (A.D. 1537-1612),
presents essential geometric theorems in its main parts and indicates
in. detail, in its preface by Ricci, the relationship between geometry
and other -sciences and the practical value of geometry. These two
books later became the major source of the Shu-li ching-yun?* the
famous mathematic work compiled by K’ang-hsi’s order. The Yuan-
jung chiao-i is a work specially dealing with theorems of circles.
The T’ung-wen suan-chih introduces general principles and calcula-
tions of Western arithmetics. These two works have also been con-
sulted by the authors of the Shu-li ching-yiin. The T’ien-hsiang
lueh and the Piao-fu shuo are works interpreting all kinds of
meteorological phenomena, with the aid of attached illustrations.?
The CHung-chen li-shu was the onls} authoritative and comprehensive
work on Western science in the Ming Dynasty. It is a combination
of articles on astronomical observations, tables of surveying references
and maps of stars.”® Through this work, European astronomical
theories and technique were presented and the application of trigo-
nometry as well as of geometry were introduced.?” All of this
knowledge was unprecedented in China and caused opposition from
some contemporary scholars. However, the Jesuits had introduced
new ideas in these fields in the Ming Dynasty, whether they were
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believed or not, thus providing reference in the field of mathematics
and astronomy for the people in the Ch’ing Dynasty.

When the Manchus conquered China and came to the throne,
the Jesuits by virtue of their accurate astronomical demonstration,
together with other scientific knowledge, won favour from the court.
Father Joannes Adam Schall von Bell was invited to direct the
Imperial Astronomical Bureau. He made a new calendar for Ch’ing
court which the throne entitled “Shih-hsien I (B3R Current
calendar) with a sub-line saying ‘I Hsi-yang hsin-fa’’ (4&78EFE
Being based on new Western method). Furthermore, schall introduced
his work, the Hsin-fa piao-i (FrhFERE) indicating the differences
between the Chinese and the Western astronomical syatems with
forty-two examples, and thus disclosiny the defects-in the Chinese
system. All of Schall’s works irritated the traditional astronomers.2®

2. Disputes between Chinese and Western Astronomers in the
K’ang-hsi Reign

At the time when K’ang-hsi came to the throne, anti-Western
sentiment in the field of astronomy was again aroused by Yang
Kuang-hsien, an astronomer. In 1664, Yang composed the ‘‘Che
miii-lun” - (3%Z3%) pointing out ten errors in the astronomical
calculations of Adam Schall von Bell. By means of another work,
the ‘“hsiian-che-i’ (3%#3 ) mixing the concepts of astronomy
with astrology he accused Schall of having fixed an inauspicious
date in 1688 for the burial of the infant Prince-Jung (&#H=F).*®
In 1665, Imperial councillors heard and decided this case. In
the course of the official inquiry, Yang and Schall defended them-
selves. None of the councillors, however, could give a just judgement
for, in addition to knowing nothing about astronomy, they strongly
disliked foreigners. As a result of repeated imperial deliberation,
Schall was removed from office and soon died from disease. Other
Jesuits who were involved in this case were ordered to return to
Macao, while some -others were imprisoned.?* Yang, the winner,
was appointed head of the Imperial Astronomical Bureau.

As a matter of fact, Yang Kuang-hsien knew little about
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astronomy.® In fear of his inabilities to fulfil this charge, Yang me-
morialized again and again declining the appointment. In his six ‘“Pu

-kan shou-chih chih wei shu” (R#ESL B 25 memorialising in the
fear of assuming the position); two ‘“Pu-kan shou-chih chih hsiu shu”
(AFBR B2 Z Bk memorialising in the shame of assuming the position)
and five ‘“‘kou-hun shu”’ (F[Ifg#; petitions), Yang first made excuses
of ill-health, and then emphasized that he knew something about
astronomical principles but nothing about calculations. Therefore, he
dared not to serve in the Bureau, or he preferred to work there
without bearing an official title. But all his petitions were denied
by the Board of Civil Office.?® In fact, at this time there were
no outstanding astronomers in the country. Yang’s actions reflected
the Chinese dilemma: to reject Jesuit merits on the one hand,
and to be conscious of their own disability on the other. His chau-
vinism had temporarily defeated the Westener but his reluctant

service in the Bureau led in the long run to failure.

After Yang assumed the post, he and his followers failed to make
accurate astronomical observations and calendar calculations owing to
their insufficient scientific knowledge.®® In order to rectify this
situation, Yang was eager to search for some learned experts as his
assistants. And, stubbornly enough, he hoped to adopt some long
obsolete method recorded in the history of the Han Dynasty as his
remedy. In 1666, Yang represented his desires to the throne and
asked the Board of Rites for the preparation of the following materials:
chu-kuan (#1%% bamboo .tube), chia-fu (B52E reed stems) and chu-
shu (F8Z= black millet).®* Two years later, the K’ang-hsi Emperor
declared that all these materials were ready and the tests which he
had made through these materials, according to old methods, gave
useless results, Then he asked Yang to check these methods or to
have others examine it. Yang failed to achieve both and again gave
ill-health as his excuse for resigning.%

- .. In calendar-making Yang and his followers resorted to the system of
la-tung-li. Again, their inability led to emberrassment. Yang made a
calendar of 1668 including an intercalary month after the twelfth month.
But he discovered a miscalculation after the issue of the calendar.
After receiving - his report, the Emperor gave orders to cancel the
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intercalary month. This offended the throne so badly that Yang was
almost in danger of being beheaded.®® In spite of his failure Yang
still acted as s strong spokesman for the anti-Western movement.
In 1667 when the K’ang-hsi Emperor was considering the employmant
of Ferdinandus Verbiest, Yang Kuang-hsien promptly warned the
throne with stubborn ethnocentrism:

It is better to have no good astronomy than to have West-
erners in China. If there is no good astronomy, this is no
worse than the Han situation when astronomers did not know
the principle of apposition between the sun and the moon and
consequently claimed that the solar eclipses often appeared
on the last day of the month; still the Han dynasty enjoyed
dignity and prosperity for four hundred years. With West-
erners in China, I am afraid that they would use money to
win the hearts of our people; it is like the setting of fire
to a bunndle of firewood, and troubles will not be too far
off ....»

Before Yang’s assertions could éonvince the emperor, another
event inthe field of astronomy soon occured in the following year.
Verbiest pointed out all the errors in the calendar which was made
for the year of 1669 by Wu Ming-hsiian(!Z8£5), Yang’s assistant.
The emperor considered this case of great importance and ordered
all the councillors, princes, and nine ministers to deliberate the
matter earnestly. They found that Verbiest’s arguments were too
abstruse to judge so they asked the Imperial Astronomical Bureau to
investigate before they made any decision. At the same time, they
suggested to the emperor that he appoint some other officials to
join their investigation. Twenty persons, both Manchu and Chinese,
were dispatched.®®

After comparing the Wu’'s calendar and Verbiest’s predicates
with the actual celestial happenings of 1669, (the time of Li-ch'un
[(57# Spring begins or Aquarius] and Yii-shu: [Fi7K Rain water or
Pisces]; the locations of the moon, Mars and Jupiter) Ma Hu (&ii#),
head of the Bureau, with the twent additional officials gave a judg-
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ement favouring Verbiest. Then the councillors recommended Ver-
biest to.the throne to take charge of making a calendar for the year
of 1670, for “what Verbiest argued has all been verified while what
Wu Ming-hsiian suggested has not been fulfilled.”” But K’ang-hsi
ordered them to consult Ma, Yang, Wu and Verbiest on the case of
1665 (disputs between Yang and Schall) for reference before he
made any decision.?® This time Yang, in the hope of playing down
his failure, petitioned to the throne with ridiculous orthodoxy:

....the astronomy of the Imperial Astronomical Bureau is
the hereditaty method of she Emperor Yao and the Emperor
Shun. Since the throne Your Majesty holds is the throne
inherited from Yao and Shun, and since the authority
Your Majesty enjoys is the authority handed down by
Yao and Shun, then the astronomy promugated by Your
Majesty should be the astronomy of Yao and Shun.
Everything that Your Majesty decrees is in accord ance
with Yao and Shun, how can it be that only astronomy
is not? With regard to Ferdinand Verbiest, he destroys
the hereditary astronomical instruments of Yao and Shun,
" replacing them with European instruments....*

However, Ma and his followers all accused Yang of having faulted
the astronomical system which Schall had suggested and supported
Verbiest for all his calculations proved in accordance with observed
celestial phenomena. Faced with this situation, the councillors made
their final decision completely opposed to that of 1665: 1) “From 1670
on, the calendar system suggested by Verbiest will be adopted and
the application of all the useless traditional ways of calculations will
be stopped.” 2) ‘“Yang Kuang-hsien, on the charges of delinquency,
of giving improper protection to Wu Ming-hsiian, and of maligning
Western astronomical methods, must be severely punished.” The
Emperor approved their decisions but treated Yang in a rather kind
way—removing him from office only.*' Following this, Verbiest was
made assistant of the Imperial Astronomical Bureau. Through his
advic.e,, the. emperor gave orders to move an extra month from the
calendar .of 1699 to 1670, and to do all the astronomical observations
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according to Verbiest’s suggestions from then on.** Five months later,
the Emperor approved Prince K’ang’s ( gE#iF,Giyesu) suggestion to
honour Schall posthumously by reconferring his title “Tung-wei
chiao-shih” ( 5E#% %+ ) as well as his official rank, and to pardon
all these still in prison as a result of his case. Some: of the latter
were also reinstated in office.** The disputes between Chinese and
Western astronomers thus ended. Afterwards Jesuit scientists enjoyed
a better time at the court serving the throne in various duties.

It must be noted that during this period of disputes, all the
decrees given by the K’ang-hsi Emperor were decisions based on his
officials’ judgements rather than on K’ang-hsi’s own opinions.* As
in the late Ming period, when stubborn astronomers attacked the
Jesuits, there were also officials who protected them. K’anghsi
did not pay any special attention to either group but let his
councillors do the judging. He requested thorough investigations and
accepted what the majority favored. In the case of 1668-69, the
councillors followed a practical and objective approach and brought
about a reasonable result. If these councillors had been as prejudiced
as their predecessors in the case of 1665, and if there had been no
strong supporters for Verbiest in the Imperial Astronomical Bureau,
it is doubtful whether K’ang-hsi would have accepted the Western
astronomical system so promptly, although he esteemed calendar-
making highly. He certainly would not have approved the Western
sytem exclusively if his officials had not generally favored the
Jesuits. Again, he would not have approved it so quickly without
his officials’ recommendation for he had no real understood of it.

As a matter of fact, K’ang-hsi at this time was not yet versed
in Western mathematics or astronomy. In the following statement
he reveals that it was these very disputes which gave rise to his
determination to learn mathematics:

You all know that I am good at mathematics but none of
you know the reason why I study it. When I was young,
there were disputes between Han officials and Westerners
in the Imperial Astronomical Bureau. They blamed each
other so badly that they almost brought on themselves the
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danger of being beheaded. Yang Kuang-hsien made a bet
with T’ang Jou-Wan [Schall] in predicating a sun shadow in
- front of -Wu-men [4-FJthe Wu Gate], in the presence of
- the nine chief ministers. However, none. of them knew what
the astronomers were doing..In my opinion, a person who
lacks knowledge in certain field is in no position to judge
others in that field. Since then I have put forth my
efforts to learn it [mathematics]).*®

K’ang-hsi really felt ashamed of his officials’ ignorance. As vital as
astronomical affairs were to his country and as enterprising as his
mind was for learning, how could he stand a situation like this? So
when Yang made a serious mistake in his calendar for the year of
1668, K’ang-hsi’s dissatisfaction became intense and was transformed
into an force urging him to study matters dealing with heavenly
affairs. Here is his own statement:

.....[in this) case, people wrangled and disagreed over the
inserting of the extra intercalary month (which Yang had
made) for it sounded odd to put two intercalary months in
a single year. All the nobles and ministers were ordered to
think over this case again and again, but none of them knew
anything about calendar-making. I was pained in my heart
when I witnessed this event. Therefore. I devoted myself
to the study of astronomy and mathematics.*®

3. K’ang-hsi's Study of Western Mathematics and Astronomy

Under the instruction of the Jesuits, the K’ang-hsi Emperor
began studying Western mathematics and astronomy at sixteen and
became fairly competent in geometry and instrumental surveying by
middle age.

A. Prelude.
During the period from 1670 to 1674, Fathers Ferdinandus
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Verbiest, Christianus Herdtricht, Philippus Grimaldi and Thomas
Pereyra served as imperial tutors and taught K’ang-hsi in turn.*”
In spite of some officials’ warning,*® the Emperor studied geometry
very hard at intervals. At the same time, he learned how to use
some major astronomical instruments.® In order to provide a text
book for the teaching of geometry, Verbiest completed a Manchu
version of Clavius’ Euclidis Elementorum Libri XV (Chaptef I-VvD
based on Matteo Ricci and Hsii Kuang-ch’i’s Chinese translation of
this work.*® The astronomical instruments which were cast by the
Jesuits in the last years of the Ming Dynasty were all destroyed by
the rebels (ZH LI Tzu-ch’eng’s followers). When K’ang-hsi began
to learn about astronomical observations, he had the instruments
which were sent to his father, the Shun-chih Emperor, by the
Jesuits all bfought out. Then, he tried to operate them one by one
according to the Jesuits’ demonstrations. He also ordered Verbiest
to cast some new ones. In 1674, Verbiest completed six pieces of
astronomical instruments.(See Table I) These pleased the Emperor to
the extent that he conferred on Verbiest the official title of “T’ung
-cheng .shih” ( #®f# an imperial official in charge of receiving
memorials from inside or outside the Imperial city).!

The Rebellion of the Three Feudatories ( 1673-1681 ) inter-
rupted K’ang-hsi’s scientific studying. During warfare, he studied
geometry only once in a while. Later the Emperor was busy with
his tours to Shengking (&%, ie. Liaoning %% in 1682) and to
Tartary ( in 1683). Attending the Imperial Tours, Verbiest, as a
member of his retinue, was ordered to carry astronomical instruments
and make observations along the way.*

It was not until 1685 that K’ang-hsi was able to continue his
course of mathematics and astronomy. Another Jesuit, Thomas
Antonius, was recommended by Verbiest to give lectures.’®* Unfor-
tunately, the Emperor was soon forced to stop his study because of
the Sino-Russia conflict (1685-1687).

B. Climax

Again in 1689, K’ang-hsi resumed his studying of Western
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ASTRONOMICAL INSTRUMENTS

THE K’ANG-HSI REIGN

Year Caster
(A.D)
1674 Ferdinandus
Verbiest
1681
Thomas
Pereyra
1693

1713-1714 Beryardus
Kiliamus
Stumpf

1714
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English Equivalents

The Armillary
Sphere

The Zodiac
Theodolite

The Equatorial
Theodolite

The Azimuth
Instrument

The Transit
Instrument

The Sextent

The Horizontal
Sun Dial

The Equinoctial
Instrument

The Horizontal-
equinoctial
Instrument

The Horizontal
Theodolite

The Star Dial

Season Revolving
Simicircle
Instrument

The Rectangular
Quadrant
Instrument



science. From then on, Fathers Joachim Bouvet, Jean-Francois
Gerbillon and Antonius associating with Pereya and Suares took turns
delivering daily lectures in the Yang-hsin tien (Z.( B Hall of cul-
tivating the mind).** Both the scope and content of the subjects
which K’ang-hsi explored in the field of Western science broadened
as time went on. To geometry and astronomical observations were
added trigonometry, surveyings, algebra and later anatomy. Simul-
taneously, more works were translated as teaching materials. It was
during this period that K’ang-hsi's enthusiasm for Western learning.
reached its climax.

i. Intensive mathematical studies. In the process of daily lectures,
K’ang-hsi listened with attention to the Jesuit tutors doing their
‘best to give particulars of geometric theorums. Applying a compass
and Western methods, the Emperor learned to draw geometrical
figures to verify theorems.”® K’ang-hsi’s enthusiasm for learning
provided him with a source of patience which enabled him to stand
the Jesuits’ broken Manchu language and even their abrupt manners.
It also sustained him in pursuing practical aspects in his learning
and in asking questions.

As we can imagine, in the course of a cultural introduction of
this nature, his questions mostly resulted from barriers in both
language and ways of thinking. As far as language was concerned,
both the Emperor and the Jesuits preferred Manchu to Chinese. For
K’ang-hsi, it meant he could comprehend new concepts more clearly
when lectures were carried on in his mother tongue. ‘“Manchu, in
terms of its spelling and grammar, is much easier to learn than
Chinese,” said Bouvet; and he also revealed, ‘“We, Jesuits, can study
Chinese books by means of their Manchu version only after a short
period of learning Manchu; on the contrary, we were unable to put
Chinese into practice even after having studied it for several years.””?’
However, hindrances still remained. Rendering scientific concepts
into the Manchu language was not an easy task, especially to those
who were not quite familiar with Manchu intellectual and practical
experiences. Some European scientific terminology and some complex
ideas found no adequate counterparts in the Chinese or Manchu
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languages. Therefore, the Jesuits had difficulty at times in giving
K’ang-hsi a thoroughly comprehensive explanation. In many cases,
the Jesuits could only integrate original European terminology into
the Manchu context.®

K’ang-hsi, whenever in doubt, inquired of the Jesuits in detail
over and over again. If Jesuit answers failed to satisfy him, K’ang-
hsi, himself would think over the question all day long, and ask the
Jesuits the same question again until his doubt was solved.’®* Owing
to K’ang-hsi’s inquisitive mind, one single lecture usually lasted for
several hours. At times when the Jesuits failed to finish explaining
the daily lessons, K’ang-hsi would take home the lecture sheets.
Under the lamp-light in the Imperial bed-chamber, the Emperor-
student reviewed what he had learned during the daytime and tried
to figure out what was new to him. He studied so hard that he
always went over a single piece of theorem with its methods at least
twelve times before he thought himself fully versed in it.®

Simultaneously, burning the midnight oil in their apartment in
the Ch’ang-ch’un yiian (%)% Bouvet, Gerbillon, Antonius and
the others, with the assistance of their editors and their scribes,
prepared new lectures for the next day.®

There are many descriptions found in works based largely on
French sources dealing with the Emperor’s study of Western math-
ematics. They might be too farfetched to be trusted as exact facts,
but they at least could be regarded as the partial truth of the
story which reflects K’ang-hsi’s favor and the Jesuits’ efforts
in this case.

According to Jesuit descriptions, the diligent Emperor-student
indeed kept his Jesuit tutors busy. Among them Bouvet and Gerbillon
seemed to be the busiest. As a routine, they left their house early
in the morning, escorted by imperial grooms, and got back late in
the evening.®® At a time when K’ang-hsi’s zeal for learning Western
science grew intensive, both of them spent four hours a day at the
court, two hours before noon and another two afterwards to deliver
lectures.®* QOccasionally, Bouvet was called to K’ang-hsi’s palace even
late in the night to answer questions which suddenly occurred to
the Emperor during his “homework’’; or to correct calculation papers
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which K’ang-hsi had done by himself.®** When K’ang-hsi stayed at
his summer palace in Jehol Bouvet was obliged to get up at four
o’clock in the morning in order to arrive at the palace in time for
the Emperor’s morning lessons. He was kept staying there to prepare
lessons and give lectures again until K’ang-hsi’s evening class was
over. After that, Bouvet returned to his residence ‘‘where he spent
a large portion of the night answering the questions raised that
day andpreparing lessons for the next morning.”

Following Verbiest’s example and the Imperial order as well, the
Jesuits resorted to using Western works as their teaching materials.
As a result of accumulating daily translations and compositions, .the
Jesuits produced some works on mathematics, mainly on geometry;
Bouvet completed a Manchu and a Chinese version of the Elementa
Geometriae; Gerbillon finished translating the Elements de Géométrie
tires &’ Eudlide et & Archimede and the Géométrie Practique et Théorique,
tirée en partie du Paredie into both Manchu and Chinese.’” Antonius
compiled a collection of problems of calculations in arithmetics and
geometry.*® Besides their editors’ help, they reportedly had to resort
to a dictionary by Ricci to overcome their language difficulties.®®
Most of the above mentioned works were later modified and
embodied in the Shu-li ching-yii.”

For his part, the K’ang-hsi Emperor did make progress in his
geometrical studies. As one of his teachers, Bouvet, tells us, that
only five or six months after they began to teach K’ang-hsi, the
Emperor had mastered most essential geometric theorems. He became
so adept that whenever he glanced at a geometric diagram he could
tell immediately the method as well as the theorem which was sup-
posed to be applied to verify the diagram.” Later on, he further
learned about cubes, cylinders, cones, pyramids and spheroids. He
became versed in some of the European terms for these objects as
well as with the methods of drawing the symbols and diagrams for
demonstrating them.”

As to K’ang-hsi’s study of trigonometry, special information has
not yet appeared. According to Father Hsu Tsung-tse’s record,
Jesuits had translated works on trigonometry into both Manchu and
Chinese for their teaching in that subject,”® but both the names of -
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the translators and the date of delivering lectures remain unknown.
However, from K'’ang-hsi’s remarks on the computation of =, we
know that he explored this subject. Once in 1692, he pointed out
to his officials the ingenuity of the device to compute = through
trigonometric progressive extraction while criticizing the defect lying
in traditional solutions to the same question which used geometry
by successively doubling thd number of sides of a regular polygon
inscribed in a circle. He at the same time revealed to them that he
found this device, translated as Kou-ku pan-chin fa (ARPEE),
in trigonometric works; and that it was this device from which the
method of extraction was derived. Also he demonstrated to his of-
ficials some calculations.” From this we can believe that K’ang;hsi
at least had a chance to read works concerning trigonometry, whether
they .were special texts on the subject or just references in texts
used for other related subjects, such as geometry or surveying.
Similarly in the case of K’ang-hsi’s study of algebra, both the
names of his teachers and the time of his learning this subject are
obscure. Fortunately, a few pieces of information found in Chinese
sources are available. - According to these records, K’ang-hsi had a
hard time in learning algebra in the beginning. He studied it dili-
gently, but found it not so easy as what he had already learned. “I
study algebra with A-ko (F¥&F princes)- and others everyday after I
get up,” said the Emperor. ‘“This new method is the hardest one.
In reality, it is easier than those old solutions; but it looks more
difficult.” ™ Therefore, he felt, “There is something wrong and
also something contradictory.” ® He was really confused. So he
ordered Wang Tao-hua ( Ei{t ), an official, to examine with
Westerners the book he read, to expunge whatever was ungrammatical,
and to ask the Westerners questions. These questions revealed
that . K’ang-hsi at this time was utterly a stranger to algebra.
For example; he inquired:

, , Acqqrding to what they said, (in such examples] ‘X multiply
by X; y},multiply‘ y; and z multiply by z’, there are no nu-
merals;‘thé quantity of the products are also unknown....™

‘Owing to ‘this kind of uncertainty, the Emperor even doubted
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his Western tutor’s mathematical attainment by saying, ‘It seem
from this that what this man learns about calculation is nothing better
than average level.” "® Nevertheless, K’ang-hsi finally became skilled
in algebra, for he could apply it to figure out an unknown location
in a survey, an unknown number in daily life or an unknown root
in music. By this time, he had changed his viewpoint completely.
“Western calculation is good,” remarked the Emperor and then con-
cluded, “This method [ algebra ) originated from China. They
call it ‘a-erh-chu-pa-erk’; this means a method from the East.” ™
K’ang-hsi himself gave this method a Chinese name, ‘‘Chieh-Ken-fang
” ({5 to borrow root and power ie. algebra ).’ Later he taught
this method to Mei Ku-cheng ( #§#pB ), a mathematician in his
court, with far-reaching results as will be shown on later pages.
This scene helps us to revise the amusing impressions which we
receive from Jesuit descriptions. Here we know that K’ang-hsi was
really not a ““tame student’’. Besides his inquisitive habit, a sort of sub-
jective passion emerged in the course of his learning Western science,
which would result in certain kinds of misunderstanding. Also, the
Emperor-student showed less respect to his Jesuit tutors than students
in China were supposed to in dealing with their teachers. It is true
that: K’ang-hsi had treated the Jesuits in his court with great favor
which always heartened them. However, this is nothing more than
the Emperor’s customary practice to encourage those who had offered
him satisfying services. As a matter of fact, he did not consider
the Jesuit tutors as teachers but learned servants. = Accordingly, he
did not show much respect for their scholarship. It is true that
K’ang-hsi had even displayed his admiration for what he had learned
from the Jesuits after he became versed in it. But before this, when
he was still perplexed about a new subject, his skepticism and even
bias arose from time to time. In view of this, the Jesuits’ teaching
work was really hard. However, their efforts as well as K’ang-hsi’s
own enthusiasm for learning cleared the air to a large extent and
confirmed the Emperor’s confidence in Western mathematics.. But,
it must be noted that, according to K’ang-hsi, these Western methods
were something ‘‘new’” rather than something ‘“‘Western.” In this
connection, the admiration which he had paid to these ‘“‘new’’ methods
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is admiration for the ingenuity of the methods rather admiration for
either Jesuit scholarship or European civilization. . Furthermore, owing
to his constant reverence for the Chinese heritage, he dogmatically
believed that these admirable methods derived from China. - This
point will become more clear as our discussion goes on.

As to mathematics itself, K’ang-hsi did show genuine interest
in this subject. ‘Mathematics is an exact science. Even the daily
volume of flowing water through the lock gate of a river can be
figured out,” said the Emperor. He explained, ‘“The calculation is
to measure the width and the volume of flowing water per second,
and then (the answer] is easy to know’.** Although this calculation
is merely a simple example in the application of multiplication, it
seemed to K’ang-hsi a sort of magic which transformed things un-
manageable into things manageable. ‘It is this practical side of
mathematics which attracted K’ang-lisi to the study of this subject,
and also which led the Emperor to the intensive application of math-
ematics and his adoration in instrumental surveys.

ii. Practical astronomical surveying exercises. In the position of
a Chinese emperor, K’ang-hsi’s concern about the practical side of
mathematics was inevitably focused on calendar-making. He realized
the vital fact that after a calendar was issued, it would serve as a
manual for agriculture and be verified‘by actual natural happenings.
“How can it escape people’s notice?”’ constantly troubled him.®* Also,
he recognized that calendar-making is a work based on surveys and
completed by calculations. K’ang-hsi indicated: ‘‘As to all the
celestial phenomena, without surveying we.can never know them in
particular; while without calculations we can in no way make any
surveys of these phenomena.”’® For this reason, K’ang-hsi was
eager to study surveying in addition to mathematics. From Antonius,
Gerbillon or the other Jesuits, he learned how to make land surveys
and astronomical observations.®* Part of his Imperial Tours served
as his ‘“field work” for surveying. Accordingly, K’ang-hsi highly
esteemed astronomical instruments on which surveying work depends.

As a matter of fact, the Emperor exhibited an adoration of
Western astronomical instruments. He claimed: “In an imperial
stock like 'mine, I can find almost everything. But I have an eye
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particularly for the astronomical instruments stored in it.”” ®* This
was because of his conviction that celestial phenomena were great
mysteries; only through these instruments which were based on
eternal principles, could this: mystery be observed.®® The eternal
principles here referred to mathematical theorems. Again, he realized
the magic of mathematics. So, he cherished these astronomical in-
struments which Verbiest had cast for him.®* He even composed a
poem entitled “Yiin kuan-t’ien i-ch’i ”’ (Bkx#i X&2%) to eulogize them.
Besides describing their luminous appearances and elaborate structures,
he praised, ‘“The eternal principles which make a thorough search
into the mystery of Heaven and Earth.” ® To this point, K'ang-hsi
thought only of science. However, he did not forget to reverence
his heritage, for he noted that these astronomical instruments “find
their origin in the time of Ancient Sages.” ® Later, he asked Father
Pereyra and Father Stumpf to construct more surveying instruments.”
(See Table I) In addition to these, the Emperor received various kinds
of instruments made in Europe, large and small, from the Jesuits.
As soon as Bouvet and other Jesuits arrived in Peking in 1688, they
presented an armillary sphere and a quadrant together with a telescope,
a sextant and some books on astronomy to the throne.’ The first
two were recent products of the French Academie des Sciences.
Through them eclipses. and comets could be observed.  K’ang-hsi
appreciated them and had them set in the main palace.’
Father Jean de . Fontaney and Father Claude de Visdelou also
offered the Emperor several astronomical timers and a couple of
levels, and explained their usage to him. At the same time, they
taught K’ang-hsi how to observe eclipses.”® Then the Emperor sent
out orders to the mandarins in the coastal cities ordering that all
scientific instruments should be forwarded immediately to Peking
upon their arrival from Europe. When Fontaney and Visdelou went
to the southern provinces, they and Father Louis Le Comte, as
well as Suarez, sent instruments and other Western scientific products
to Peking. K’ang-hsi received from them a transit instrument, a
quadrant and a huge compass together with some dry and some
liquid phosphorous. K’ang-hsi used the transit instrument and the
quadrant inctrument very often.”* The Emperor had most of these
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instruments housed in the Peking Observatory located in the south-
eastern Seition of the Imperial City.* ,

When the Emperor stayed in Peking he went to this observatory
once in a while to investigate some heavenly phenomenon, the loca-
tions of a star, the changing of an eclipse or the time of a solar
term. Besides he liked to measure a shadow of the sun in front of
the main palace; or to make other tests to compare his calculations
with the measurements resulting from his practical surveys. Through
these exercises, he went over what he had learned from the Jesuits
and became fairly versed in. some surveying methods by means of
the instruments.®® K’ang-hsi also had instruments carried with him
on most of his journeys.

On his frequent Imperial- Tours to the North or to the South,
K’ang-hsi usually stopped to make calculations or surveys. He
always had Gerbillon - carry out the:surveys. After he became
familiar with the operations of the several kinds of instruments, he
tried personally to make some surveys too: to measure the length of
a road, the height of a mountain, the width of a river, the size of
a piece of land or the distance between places. Whenever he found
that his calculations were completely accurate or that his own
measurements coincided  with those of Cerbillon his enthusiasm for
learning Western science increased. The praises and shouts of joy
coming from his surprised retainers and other witnesses also added
to this encouragement.®” On the Imperial Tours to the South, K’ang-
hsi always visited the Observatory in Nanking.”®* The Jesuits staying
there attended the Emperor and usually offered him some Western
products. Among these contributions, K’ang-hsi accepted scientific
instruments but returned religious articles.** He was not interested
in Western religions at all in spite of his curiosity for new things.

After numerous observations and surveys K’ang-hsi’s confidence
in Western calendar-making was becoming firmer. This does not
mean that he had never found anything wrong in calendars the
Jesuits - made. Rather he recognized that Western calendar-making
as a whole:was available. Several times he discovered slight diver-
gencies: in: current calendars, but he thought these small faults were
technically inevitable because from his practical surveying exercises, he
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realized the fact there were elements which always caused deviations
in surveys, such as geocentric parallax (the effects of rugged surface
of the earth);'°° magnetic deflections;'** or effects of a drizzling atmos-
phere [Meng-ch’i % [&] R®).'* These deviations, even though
trivial would result in divergencies between actual celestial happenings
and the predications in the calendar based surveys which involved
these elements.!°® It is evident from this that the K’ang-hsi Emperor’s
trust in Western calendar-making was not the result of a blind fa-
voritism but rather of a sober mind.

In surveying, K’ang-hsi put emphasis on measurements of the
degree of the equator and latitudes, for they are essential to calendar-
making.'** He told his officials that the variety of temperatures and
the length of seasons from north to south depends upon the different
local distances from the sun. In this connection, the measurement
of the equatorial degrees was a matter of primary importance which
required examining in detail. If a person wants to figure out-a
direction, south or north, the best method is to take the sun’s loca-
tion at noon as a basis for comparison.'”® He recommended this
method because no other proved more accurate, even compasses, owing
to their magnetic deflections, sometimes failed to show exact direc-
tions. Talking about latitudes, he at first pointed out the relation
between the measurement of the celestial body and that of the earth
by saying:

....The celestial body measures three hundredA and sixty
degrees; the earth has the same measurement. One degree
of the measurement on the earth is equal to two hundred
and fifty Chou-ch’ih (J8R a linear measure, as a foot used
in the Chou Dynasty, 1122-255 B.C.), b‘utr equal to two
hundred current c#’ih (a Chinese foot around 1.41 English
measure). Therefore, we know the celestial bodies and the

earth have the same measurements....!%

Then, based on this recognition, he recommended that one could
figure out the degree of latitude of a spot by measuring the sun’s
. location on that spot at certain times.!®® This is in fact a common
application of the method of trigonometrical survey but to K’ang-hsi,
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it was a sort of ‘‘master key”’ to astronomical mysteries:

....No matter what size a place is, large or small; no matter
what distance it is, far or nearby, through the calculation
(according to) this method, we can gain an exact predica-
tion. To a large extent, this method of San-chiao kou-ku
(trigonometrical survey] can be applied to the reckoning of
the revolving of the celestial bodies; of the occurrence of an
irregular star; of the eclipse of sun or moon. Even those

. which had occurred hundreds and thousands years before or
‘will happen after us, can become known to us.'®®

Once again he was attracted by the magic of mathematics. And
once again he reverenced his heritage. He was convinced that people
in the Age of Ancient Sages had already carried out rather accurate
surveys -and used a similar method. Chinese people after them forgot
such surveying. But Western people happened to learn this method
and kept improving on it all the time.'*®

From his discussions, it is obvious that the Emperor was not
merely a fan of science or a simple follower. He tried to associate
his mathematical book—learning .with practical surveying; his land
surveying with his astronomical observation; and most important, his
scientific studies with his political concerns; and his modern know-
ledge with the traditional heritage. Also, K’ang-hsi tried to make
use of what he had learned from the Jesuits in both mathematics
and astronomy. On the following pages, we will see how he applied
his scientific knowledge to meet his purposes, namely, to guide ad-
ministration to win scholars, and to reinforce his prestige.

II. EXTENSIVE APPLICATIONS OF SCIENTIFIC
KNOWLEDCE

Solely receiving knowledge from the Jesuits was not K’ang-hsi’s
final goal. Furthermore, he desired to introduce and sometimes
“show-off”” what he had learned in Western mathematics and astron- .
omy. K’ang-hsi, by using his scientific knowledge as well as his
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attainments in other fields, not only taught the children of the
imperial house hold, officials and even Chinese scholars in the same
fields, but also set about solving problems which he encountered.

The Emperor was said to have composed a text on geometry
for teaching his children once he had became thoroughly versed in
the subject. Gathering the children in a hall, K’ang-hsi would explain
to them some geometric theorems and at the same time verify them in
detail with a compass. At times such as these, he acted more like
a school teacher than as a majestic ruler.!’ Finding that his third
son had an aptitude for science, K’ang-hsi gave him special instruc-
tions in geometry, and later in surveying.!'! Also, the Emperor had
his sons study under the Jesuits’ instructions. For example, he asked
Bouvet to teach his second son; he ordered his third son to go
with Thomas on a surveying mission in 1702;!!* and in 1711, he had
Tillich teach his fourth son science.!*® - These actions reflect K’ang-
hsi’s determination to furnish his children with a background
in Western science which could be applied during their future
administration as well as during K’ang-hsi’s own.

As far as K’ang-hsi’s own administrative purposes were con-
cerned, he at times applied his Western scientific knowledge to
imperial affairs, especially in river conservancy works, in territorial
control, in regulating weights and measures, as well as in calendar
making. All of these were closely related to the national life-pulses,
namely agriculture and revenue.

1. Administrative Instructions and Self-Display

In 1711, the Emperor visited Chili to inspect water conservancy
works. He told Chao Hung-hsieh (#3%24), the governor of the
province, ‘‘Since you, hold the post of governor, you are supposed to
know something about surveying. Let me give a demonstration for
you.” '** First, he cut off a piece of rope, two chang ( #: )long.'*s
Next, he made from this piece of rope a rectangle with each side five
Chinese feet long, and soon fixed each vertex of its four angles.
“Look at the area within the rope: each side of this area has an
epual length to that of this rectangle. But the measurements of
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their size are not necessarily exactly the same owing to the unevenness
existing in the physical feature of the land,” K’ang-hsi pointed out
and then remarked, ““So, in practical survey work, the method we just
used is obviously unsuitable.”’!'®* Furthermore, he warned Chao,
“People usually take advantage of this [defective method] and report
false measurements in order to cheat their governor and thus to
evade their duty.” Then, the Emperor suggested, ‘“There is a way
to stop this kind of illegal practice. By measuring only the diagonal
line of a field we can figure out immediately its acreage. Then
people will be unable to play tricks. In this instance, surveying is
of great importance.” '’ Although, the method which K’ang-hsi
suggested to Chao is just one of the preliminary calculations in
surveying, it was important to the K’ang-hsi Emperor. On the one
hand, he taught the governor a simple way to resolve a troublesome
problem involving both territorial control and revenue. On the other,
he indirectly prevented his officials from being negligent of
their duty. His instructions indicated to his officials that the
emperor was a knowledgeable man, so capable that he could discover

any fault.

As his predecessors Shih Huang Ti in the Ch’in Dynasty and
Emperor Wu in the Han Dynasty. K’ang-hsi took the system of
weights and measures as one means for regulating social order. In
other words, without a standarized system of weights and measures,
an reasonable price of commodities, and a reasonable marketing
administration, fair judgement in civil affairs and a powerful system
of law could hardly be expected. In order to consolidate, to centralize
the country, and to check or to take precautions against malpractices,
the standardization of weights and measures formed one of the
important planks in the government platform.!'®* For this reason,
the K’ang-hsi Emperor occasionally examined in person samples of
weights and measures offered by the Board of Revenue. In this
matter,-K’ang-hsi again made use of his mathematical ability.

- For. instance, in 1704 he told his officials that he had tested
samples -of : ke (1), tow (3}) and sheng (F), (three levels of cubic
measres), - offered. by the Board of Revenue. By pouring water in
these cubic measures and then checking their volumes through cal-
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culations, he found that all the measurements of the angles were
uneven. So he had a new model fox# and a new model sheng made
according .to the standard which he had fixed; and ordered the Board
of Revenue to recast new cubic measures based on these models.'®

To value weights and measures was a customary concern of-a
Chinese emperor. But to have a standard measure set by the emperor
himself was unprecedented in Chinese history.

Another example which showed K’ang-hsi’s earnest attitude in
administration supported by his scientific interest  and knowledge
was calendar-making. In order to examine the accuracy of the
current calendar, the Emperor usually observed in person, by means
of astronomical instruments, the time and the course of eclipses or
heavenly phenomena at the time when they took place:*?° By doing
so K’ang-hsi checked the actual phenomena with predications made
by his astronomical officals. In case he found any differences, he
would search for the factors which had caused these divergencies.'*!
In this respect, K’ang-hsi relied almost wholly on what he had learned
from the Jesuits in the fields of mathematics and astronomy. At the
same time, he displayed a mind which was much more receptive than
that which he had displayed when he first began to learn algebra

In addition to applying this knowledge to practical political
purposes, K’ang-hsi sometimes revealed a strong desire to show-off
his attainment in Western science because of his vanity. It was
said that once in the middle of K’ang-hsi’s daily ‘mathematics
class, Tillich was presented. At that time Tillich had not yet learned
the Manchu language since he had just recently arrived in China.
K’ang-hsi handed a geometric figure to Tillich giving it the European
name. The Emperor boasted to his officials on the spot that he was
able to converse with Tillich through a mathematical language.'*®

K’ang-hsi also liked to exhibit his ability in calculation to his
subjects. Cha Shen-hsing (#1{877), one of his courtiers, tells us,
“Our Emperor is well versed in mathematics. Once he showed us
the “On Triangle,” one of his own essays; but none of us could
understand its contant.” '** Another time, K’ang-hsi made a demons-
tration in their presence. He arranged a pile of rice into a cylinder
and measured with a soft rule its height and its circumference.
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Then the Emperor used the method of mensuration ( Twei-to fa
HEBeyE: ) tocalculate the volume of this cylinder. After this, K'ang
-hsi used a copper peck to measure all the rice. “The measurement
was exactly the same as he just reckoned....” !** The Emperor
thus surprised those of courtiers who were ignorant of geometry.
One day in 1692, he asked for a sundial and marked a sign on
it.  ‘“‘At noon, the sun-shadow coming to our palace will reach this
sign,” K’ang-hsi pointed out to his courtiers. Then, he had some of
them put the sundial in the center of the Ch’ien-ch’ing Gate (
#%Fq the gate in front of the main palace, Ch’ien-ch’ing Kung) and
watch it. At noon, the sunshadow came to the exact point the Em-
peror had marked. “Today because of Your Majesty’s demonstration,
we learn what we have never known before. This really overcomes

7

us with joy,” eulogized his courtiers.!?®

It appears from these examples that the Kang -hsi Emperor,
being proud of. his own attainments in both mathematics and astro-
nomy, wished others to share his intellectual pleasures, or rather
longed for praise and admiration from others, to reinforce his prestige
among his subjects.

" In addition, K’ang-hsi took pleasure in communicating with those
Chinese scholars, inside or outside the Court, who were versed in
mathematics and astronomy. In the course of discussions and inter-
views with them, K’ang-hsi enjoyed sharing knowledge, traditional
and Western, in these fields. Also he enjoyed displaying what he
had learned from the Jesults while giving instructions to such scholars.

Accordingly, he treated them with great favor.
2. Academic Communications and Directives

Mathematics and astronomy, in imperial China, had a close con-
nection with classical learning. The Shang-shx (The Book of History)
began with a chapter dealing with calendar-making. The Yu-hsiich
(The book of elementary studies for beginners in classical learning)
put emphasis on arithmetical learning. These works naturally made
it essential : for traditional scholars to acquire some knowledge, in
these two fields. Thus through, studying the classics, those who
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had a natural aptitude for these subjects became mathematicians and
astronomers. During the Ch’ing Dynasty, mathematicians and ast-
ronomers, as did some of their predecessors in the late Ming dynasty,
absorbed Western knowledge in the same fields.'*® In 1700 scholars of the
Anhui School dominated these two fields.'?” Accordingly a chief scholar
of this school, Mei Wen-ting (¥§3z/), his grandson, Mei Ku-ch’en, and
one of his students, Ch’en Hou-yao (BR/E¥E), were recommended to
the K’ang-hsi Emperor by their friend, Li Kuang-ti (Z¥i)."*.
Li Kuang-ti was a famous courtiers of the K’ang-hsi reign. He
found favor with the Emperor due to his attainments in metaphysics,
especially in the study of the I-ching, a source of traditional mathe-
matics and astronomy. Appointed imperial expositor and Hanlin
compiler in metaphysics Li sometimes also attended the Emperor on
Imperial Tours. Li was said to have picked up Western knowledge
in mathematics and astronomy but to such a limited extent that he
usually failed to answer the Emperor’s questions about celestial
phenomena. Instead, K’ang-hsi would informed him of new concepts
in these fields. In their dialogues dealing with astronomical affairs,
we can see clearly K’ang-hsi’s interest as well as his attitude toward
both traditional and Western calendar-making. '
An encounter occuring in 1689 (K’ang-hsi 28/2/27) reflects this
clearly. On that day the Emperor visited the Nanking Obervatory
while on an Imperial Tour to the South. K’ang-hsi summoned his
retinue and asked if there were any Chinese officials among them who
were versed in astronomy, but he got a negative answer. Then, the
Emperor asked Li Kuang-ti, “How many stars do you know?”’ “I could
not even identify all the twenty-eight Hsiu (f§ the Chinese Zodiacal
Constellations),” answered Li. “Do you know the reason why the two
constellations, Ts’an (2 ) and Tsuei (#) were recorded as ‘Tsuei-ts’an’
in old calendars but now as ‘Ts’an-Tsuei’ in new calendars?”’ questioned
K’ang-hsi. Li replied to the Emperor, “I really don’t know.” “Ac-
cording to the results of astronomical surveys using the instruments
in our observatory, the constellation Ts’an actually comes before the
Tsuei,” explained K’ang-hsi. He further remarked:“‘ln view of
this, we can believe the accuracy of the current calendar.” '** This
seems to show that K’'ang-hsi did place his confidence in new calen-
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dars, products of Western calendar-making, on practical observations.
- Again, the Emperor tested Li, ‘“Are the fixed stars moving?”

- “I'am not quite sure,” said Li; but straight away he gave an answer
satisfying the Emperor, for he added; ‘“‘According to modern astrono-
mers’ words, the fixed stars are moving, but slightly.” Then,
K’ang-hsi noted, ‘“Because of his unawareness that fixed stars are
actually moving, Kuo Shou-ching’s (355F#%) astronomical instruments
have now become out-dated.” '*® Here, K’ang-hsi criticized the old
astronomical system on the basis of modern discoveries.. Furthermors,
K’ang-hsi asserted that most astronomical records found in the
historical works of the successive dynasties after the ancient period
were unreliable, for when one judged them through eternal principles
they became worthy of nothing but empty words. “For example, it
has been said that the planet Mars is retreating,”” mentioned the
Emperor and pointed out the following differences; “In terms
of heavenly warning signs, this saying means it. In terms of
reality,. however, it is doubtful. If the planet Mars were actually
retreating, I wonder on what basis the astronomers in the successive
dynasties would gain their accumulating measurements.”’!®*" It is obvious
from this that K’ang-hsi had a comprehension which enabled him to
tell a scientific natural law from an ethical natural law. A scientific
natural law indicates what the physical universe really is; it manifests
reality, while an ethical matural law implies what the spiritual heaven
is. The former is a source of science controlling the material world,
while the latter is a source of politics regulating human sociery.
They ended their discussion with a short survey. The Emperor
opened a map of constellations, looked at the South and pointed out
a big star .close to the Earth, then told the officials, ‘“This is
Lao-jen hsing ( # AR Canopus ).” Li Kuang-ti commented,
“According to historical books, when the Lao-jen hsing appears, it
symbolizes the presence of long-lived virtuous people on the earth.”
“But, in examining the latitudes, we find it is always seen in Chiang-
ning ({L % Nanking),” argued K’ang-hsi and asked: “How can it be
so, emerging for a while and hiding for a while?” '** Examining
the ‘conversation here, we find that K’ang-hsi based his argument
about . Lao-jen -hsz'vgg on a scientific inference, while Li introduced
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a traditional interpretation of the star from an ethical point of
view. In other words, traditional scholars were convinced that the
appearance of the Lao-jen hsing represented an auspicious sign in
human society; whereas K’ang-hsi believed that it was a constantly
existing star in the celestial regions.

On the same day, K’ang-hsi consulted the Jesuits about Lao-jen
hsing. On this tour, Fathers Jean D. Gabiani and Fontaney attended
on the Emperor. . That morning K’ang-hsi gave them silver. That
afternoon these two Jesuits went to the emperor’s lodging to express
thanks for the Imperial favor and presented twelve items of Western
products. The Emperor took half of them and asked for two them-
ometers.'®®  After they left, K’ang-hsi sent Chao Ch’ang (# &), an
imperial body-guard and one other retainer to their church. = They
asked the Jesuits whether they could see Lao-jen hsing in Chiang-
ning and what its location was in degrees of latitude in Chiang-ning
and in Twangtung. Gabiani and Fontaney answered these questions
one by one. The two Imperial retainers rode at a gallop to report to
the throne. Still, Gabiani and Fontaney, for fear of having made a
mistakes in their hurried snswers, made an observation, that evening,
to examine the location and revolution of the Lao-jen hsing. Then
they wrote a memorial recording these resiilts in detail and sent it
to K’ang-hsi the next morning. .. .'%

It appears from this episode that the encounter at the Nanking
Observatory was pre-arranged, so to speak. Here the K’ang-hsi
Emperor once more cut a brilliant figure in the presence of his cour-
tiers. Using Western scientific knowledge, previously acquired or
hastily picked up from the Jesuits, as ‘well as personal experiences
from practical surveys, the emperor examined some traditional con-
cepts in astronomy and praised modern calendar-making. Although
his knowledge and experience might mean nothing to experts in
astronomy, they were complex enough to impress his subjects who
seemed more conservative and less learned in science than their
emperor. However, it is not safe to draw a conclusion from this
scene that K’ang-hsi had become a devotee of Western science exc-
lusively or that he had received no influence from Li Kuang-ti. For,
in fact, the emperor preferred a syncretic way in adopting Western
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science, as we will see in the later pages. And K’ang-hsi’s belief
in all the theories stated in the I-Ching bears a similarity to that of
Li Kuang-ti. In the study of the I-Ching as well as of metaphysics,
the emperor trusted Li, as far as ethical natural law was concerned.'®
It must be noted also that K’ang-hsi’s criticism of the old astro-
nomical system was in no way -an indication that he had lost his
reverence for the Chinese cultural heritage, as we mentioned before.
The heritage which K’ang-hsi revered refers to the ages of or be-
fore the Legendary Sages rather than the ages. after them.!® To
believe in the Legendary Sages was by no means superstition, for
K’ang-hsi did so out of a desire to act more like a Chinese emperor.

Mei Wen-ting (1633-1721), a celebrated scholar in the early Ch’ing
Dynasty, had dedicated his life to developing Chinese traditional mathe~
matics and astronomy. In his comprehensive studies, he attempted to
reconcile Chinese and Western learning in these two fields.!®” He had
become well known by 1702 when K’ang-hsi asked for his works.!®®

Li Kuang-ti provided one of Mei's works, the T’ian-hsiieh
i-wen, -(GREBEERT Queries on astronomy).'®® This time the Emperor
wanted to be the commentator. He said, “Since I have studied
mathematics for many years, I think I can critically evaluate this
work.” After a short survey, he found that this book was a thought-
ful product with fair arguments and that the author’s attainments
in the field were high. K’ang-hsi decided to carefully read it. Li
encouraged the Emperor to write down his critical notes on the
pages of the book.! .

One year later, on an Imperial Tour to the South, the emperor
- sent back Mei’s work with punctuation marks, comment circles,
erasures and attached notes all written in his own hand. Li inquired
about faults in the work. “There is nothing wrong in this work,”
said the Emperor, ‘“but the calculations in his discussion do not seem
perfect enough.” ¥ Had the emperor possessed no genuine interest
nor proper background, he would not have boghered to do this com-
mentary on Mei’s work in spite of his desire to show off. Viewed
from this angle, one may say that he fulfilled his own vanity through
intellectual efforts rather than empty gestures. His vanity in this
respect -seems to have come after rather than before he was taught
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about Western mathematics and astronomy. Once he became self-
contented with his own achievements, no matter how great or little,
in a certain field, he was inclined to challenge and also to learn
more from others in the same field. In addition, he sometimes
bested of his ability to outsiders. At the same time, he paid sincere
respect to those who were superior in the same field.

On another imperial tour to the South in 1705, the Emperor
asked Li Kuang-ti to summon Mei Wen-ting. On the Imperial boat,
in a three-day interview, the Emperor consulted, in an informal
manner, this aged scholar about mathematics and calendar-making.
After that K’ang-hsi told Li, “I have long been applying myself to
the study of astronomy and mathematics in which few people are
well versed. Talented people like Wen-ting are rare; he is gentle,
too, but very old. What a pity!” Then the emperor wrote four
characters in large size: ‘‘Chi-hsiieh ts’an-ts’e” (FE22% erudite
and thorough) as a gift to be bestowed on Mei wen-ting.!*?

In recognition of Mei Wen-ting’s merits, K’ang-hsi in 1706
granted to Mei’s grandson, Mei Ku-ch’eng (1681-1763), the privilege
of studying at Court.!*®* In 1712, the Emperor appointed Mei Ku-ch’-
eng compiler and then chief compiler in the Meng-yang chai (&
7%), placing him in charge of the compilation then in progress of
two cardinal works the Shu-li ching-yiin (B(FE¥5%5 Essential meanings
of mathematics) and the Li-hsiang Fao-chWeng (EH#ER Verifica-
tions on astronomy). K’ang-hsi also conferred on him a ‘‘chii-jen”
degree in 1713, and the ‘‘chin-shik’ degree one year later because of
his excellent efforts.'** In addition, the Emperor encouraged him to
carry on his family learning. As a result of this, Mei Ku-ch’eng
revised and edited a collection of his grandfather’s works entitled
“Mei-shih li-suan tsung-shw’’. He also composed several works
presenting his own arguments.!*

Most important of all, K’ang-hsi frequently taught Mei Ku-ch’eng
something about Western mathematics.’*® In this respect, Mei shared
K’ang-hsi’s inclination to revere the Chinese heritage. As a matter
of fact, Mei Ku-ch’eng revealed a strong ethnocentric sentiment
throughout his writings.'*” After learning algebra from the
K’ang-hsi Emperor, Mei's ethnoentric sentiment became so ar-
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ticulate that it reinforced the popular conviction rising in the late
Ming period and prevailing until the late Ch’ing Dynasty, that “All
Western learning was derived from China.” We are not going to
deal with this popular conviction in this paper, for it has already
been discussed in great detail by others.!*®* We only stress here Mei-
Ku-ch’eng’s own arguments and examine the extent of his under-
standing of algebra in order to find out K’ang-hsi’s opinion and
influence on the same field.

Mei Ku-ch’eng emphasized the superiority of the Chinese cultural
heritage, on the one hand, and degraded Jesuit scientific achievements
as opportunistic on the other.’*® As to Western science itself, he
shared his grandfather’s syncretic approach: to use new meteods to
supplement the incompleteness of the old, but not to seek the comp-
lete abolition of old methods in order to follow the new.'®® He blamed
those devotees of Western science who criticized traditional cultre.
At the same time he disagreed with those conservative people who
totally refused to accept alien learning. Therefore, Mei Ku-ch’eng
himself - while promoting traditional mathematics, accepted those
Western methods which he considered to be worthwhile.

When he was studying at Court, Mei Ku-ch’eng had a chance
to learn three mathematical formulas introduced by Father Petru
Jartoux who arrived in Peking in 1701. The three formulas had
to do with the computations of Ludilphian number (i.e., = ); sine
and versed sine, through the calculation of trigonometric progressive
extraction.’”® These thsee methods were all novel to Chinese mathe-

maticians at that time who could compute three of these subjects
only with the aid of geometric calculations. When compared with
their counterparts in geometry, these three trigonometric methods
were found much more convenient and time-saving. Viewing these
advantages, Mei Ku-ch’eng translated and incorporated these newest
methods into one of his works, the Ch'ih-shui i-chen ( #XKEE ) in
order to introduce them to his Chinese readers. Furthermore, he proved
them by using the law of proportion.’** However, his hostile feeling
towards the Jesuits, in the long run, diminished his enthusiasm for
Western ‘mathematics. Accordingly, to reconcile this dilemma; or
rather to compensate for the injured self-esteem, in an ethnocentric
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sense, he adopted an attitude of cultural ‘‘condescension’ towards
the foreigners.'®® It was in this psychological state that Mei Ku-ch’~
eng dabbled in algebra.

Having attended upon his learned grandfather for many years,
Mei Ku-ch’eng was imbued with Mei Wen-ting’s academic work.
He was already familiar with mathematics before he studied at
Court. Nevertheless, he had had grave doubts about #'ien-yiian shu,
Chinese algebra, since he found both its terms and methods very
confusingly transmitted in the existing works of his age.'® His
doubts remained unresolved until he had learned algebra from the
K’ang-hsi emperor.

According to Mei Ku-ch’eng’s biography, the emperor seems not
really to have taught Mei algebra, but rather to have explained
its terms. He was said one day to have given Mei a book on
chieh-ken-fang (algebra) and noted: ‘“Westerners named this method
‘A-erh-je-pa-ta’ which can be translated into Chinese as “Tung-lai fa’,
(E3kE:) a method from the East”’. After reading this book, Mei found
the method introduced very conducive and similar to #ien-yiian shu.
Then he reexamined the Shou-shih suan-ts’ao ( Calculation drafts of
the Shou-shih system, a work of the Yiian Dynasty) in great detail,
and declared that the two systems of algebra were of the same
method although their terminology was different.!®® Furthermore,
in the hope of restoring Chinese algebra, he asserted:

During the Yiian Dynasty, scholars, whether they were com-
posing books on mathematics, or whether they were regula-
ting mathematics, were all dealing with this subject, algebra.
Somehow, for reasons unknown, [ the history of }its develop-
ment has been lost. Fortunately, from the distant people,
the Jesuits, we have rediscovered this old subject. Still,
they have not forgotten where the term ‘‘tung lai-fa’’ comes

from. %8

Most of the Ch’ing scholars believed Mei Ku-ch’eng’s assertion,
and considered it as a great rediscovery of a lost treasure in the
field of traditional mathematics. Even Meng Shen (& #), a famous
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historian of the early republican period, took for granted that chieh-
Yen-fang and Pien-ylian shu were the same thing."*” From the fol-
lowing investigation, we will find whether Mei’'s words were true or
false.

As regards method, these two systems of algebra are similar,
for they both assume a root for an unknown quantity as well
as for the process of extraction.'®® However, they are different
in their method of calculation. As Li Jui (&8 1768-1817), a mid-
Ch’ing mathematician, pointed out: #'ien-yiian shu resorts to a cal-
culation of cancelling in which only the operation of subtraction is
applied. As to chieh-ken-fang, it reckons upon fluctuation, that is
another kind of cancellation employing both subtraction and addi-
ion.lsg .

As far as the terminology and the symbols of ‘a-erh-je-pa-la’
(FIBBEKr) are conceaned, chich-ken-fang and the fien-ylian shu
are not identical nor is there any relationship. An article entitled
‘A-erh-je-pa-la k’a0’ (FIEZ:EH1#% An investigation of A-erh-~je-pa-
lo) found in the Chung-Hsi wen-chien lu (=78 H R & Memoir of
Visiting the East and the West), provides the following information:

In the nation of Arabia, we found one kind of mathema-
tical book entitled ‘A-la je-pa-erh i-a-la mo-chia-pa-la, (FJ
Ry #6 0 P s 22 onf D). (Aljabrwal Muquabalah) ‘A-la’
means ‘this’; ‘je-pa-erh’ means ‘can’....these two words
combined together point to a calculation which can transform
fractions into integers; ‘mo-chia-pa-la’ means ‘corresponding’
or ‘being equal to’ .... that is ‘computing through inter-

changing one with another...." '®

It is evident from this that there is nothing in the meaning of
the term ‘‘A-erh-je-pa-la”’ indicating its origin. It might have been
the European Jesuits in China who invented the free translation
“Tung-lai fa”’ ( method from the East ) to, mame algebra, deno-
ting that this method was borrowed from the Oriental country,
Arabia. .
Although its symbols have been changed several times since
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Arabian algebra was invented, all the applied symbols bear no rela-
tion to that of #ien-yiian shu. Central Asian mathematicians in the
fifteenth century like Al-Kashi (?-1456), in his work entitled ‘“Key
to Mathematics,” expessed the unknown quantities in algebraic equa-
tions root, square, cube, square-square, square-cube, cube-cube, etc.
Italian and French mathematicians in the sixteenth century signified
them as cosa, censo, cubo,- censo d: censo, censo d: cubo, cubo d:
cubo, etc. From the seventeenth century, European mathematicians
symbolized them as x, x2, x3, x%, x5 x%....The compiler of the
Shu-li ching yin adopted the latest symbols and stated them as x%-
X2. x2; x%-x8, x8 or x%-x2. x2. x2.'%®! Ch’ing mathematicians did ap-
ply algebraic formulations to the’ resolution of some questions in
Yien-yian shu, but these in no way signify that algebra was the
original method of #ien-yiiar shie.*®® In the original #ien-yiian shu, its
roots were called, ‘“#'ien yiian-i’ ( Xt— ) and marked in Chinese
characters,; and its calculations were registered in columns.!®® All these
are different from algebra in either the Arabian or European style.

From these facts we can conclude that Mei Ku-ch’eng’s deduc-
tion, that chieh-ken-fang originated from the #ien-yiian shi in the
Yiian Dynasty in China 'is a misapprehension resulting from his
ethnocentrism as well as his ignorance of the differences between
them. However, it is because of this association that #'ien-yiian shu
attracted the attention of scholars and thus became more well-known
than ever before.'* In spite of the unreliability of Mei’s deduction,
his views drew immediate support from the K’ang-hsi Emperor as
well as other contemporaries.

Ch’en Hou-yao, one of Mei Wen-Ting’s students, being good at
mathematics and astronomy - was recommended to the throne by Li
Kuang-ti in 1706. Assoon as Ch’en came into the presence of the
emperor, he was given a quiz. K’ang-hsi drew a triangle and asked
him to figure out the center line of this triangle, then questioned
him on how to reckon the size of an arc. Ch’en Hou-yao responded
to the Emperor promptly with accurate answers. The emperor was
satisfied with him and two years later appointed Ch’en compiler to join
forces with Mei Ku-ch’eng and others in compiling imperial works,
Also, once in a -while, the emperor summoned him to talk about
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geometry and surveying.

Their discussions even covered some practical aspects involving
astronomical surveys, such as the measurement of latitudes, the ef-
fects of moist air, and the application of the formula for computing
the circumference of a circle.!®> Their talks disclosed that the em-
peror shared with Ch’en reverence for the Chinese heritage and at
the same time reliance on Western scientific knowledge. For K’ang-
hsi always agreed with Ch’en who in the process of discussions
usually showed respect for traditional works yet drew his conclusions
from Western science. For instance. one day K’ang-hsi asked Ch’en
“What is the source of the theory: ‘the Earth is round in shape’?”
“The Chou-pai suan-ching had already mentioned it,” answered Ch’
en. “Why do you believe that it is round?”’ asked the Emperor.
According to the Chih-fang wai-chi (5 #HE a book on world
geography by Father Julius Aleni in 1632), the Westrners say that
they saw people everywhere on the road while taking a tour
round the earth; so we know it is round,” Ch’en replied. Ch’en
produced other evidence. ‘“There are always divergencies in time
between the East and the West when we measure sun-shadows; there
are always divergencies in distance between the North and the
South when we survey the stars. These all tally with the charactis-
tics of a sphere; so I am sure that it is round.” “Good points,”
praised the emperor.'¢®

In this dialogue, Ch’en attributed the origin of the theory that
the Earth is round to an ancient Chinese work, on the one hand, and
supported his convictions entirely by Western sources of facts based
on actual physical surveys. It appears from this that Ch’en’s attitude
toward Western science was totally in accordance with that of the
K’ang-hsi emperor when the latter deat with Western calendar-making,
as mentioned above.

Because of this harmony in their intellectual inclinations, K’ang-hsi
was willing to share more scientific knowledge with Ch’en. He showed
Ch’en the imperial stock of astronomical instruments on another day.
Furthermore, K’ang-hsi tutored Ch’en in some algebraic methods
dealing with determinants, extraction, and supposition. Later, he
bestowed on Ch’en a hend-copied rare book, the Chinese version of
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Clavius Buclidis Elementorum libri I-VI by Matteo Ricci, and taught
him some geometric calculations.'” In order to encourage Ch’en
Hou-yao, K’ang-hsi also gave him stationery of excellent quality and
even a precious desk made of luminous wood.!¢®

The great kindness which the emperor had conferred on Mei Wen-
ting, Mei Ku-ch’eng and Ch’en Hou-yao was unprecedented. There
were no other people in Chinese history who had received such
impressive imperial favors by virtue of talent in mathematics and
astronomy, even though calendar-making had long attracted imperial
attention.  All these accounts which show the emperor enjoying
himself by communicating with his subjects about scientific knowledge
make it hard for us to deny the emperor’s sincerity in his devotion
to science and mathematics and his respect for talented people in
these fields.

At least, these accounts reflect that the emperor, unlike those
jealous or unlearned emperors among his predecassors actually
encouraged scholars in science as well as in other fields.’®® It is true
that this encouragement, in a political sense, was a sort of -device
to win over Chinese scholars. This device was more effective in
practice than any othar methods used during his reign. However,
this encouragement, in an intellectual sense, is indication that K’ang
-hsi also cherished authentic academic zeal for sharing knowledge
with others as well as for pursuing knowledge, in addition to his
political intentions.

As far as K’ang-hsi’s attitudes toward Western science were
concerned, he more or less shared the same opinions as Mei, Ch’en
and Li : a syncretic way of accepting Western science, a grave concern
for preserving China’s prestige, and a tendency to associate science
with the theory of the I Ching.

The K’ang-hsi emeperor was not exclusively devoted to Western
science although he could recognize its superiority to Chinese science.
Throughout his reign he adopted calendars made by using Western
methods for their evident accuracy. However, in the course of his
application of Western science, he revealed from time to time an appre-
ciation of the superstitious use of Western mathematics. On the other
hand, sometimes he frankly pointed out defects lying in traditional
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science. In spite of this, K’ang-hsi never advocated the wholesale
discarding of traditional science; rather, he preferred a synthesis.
According to him, the pattern of the traditional calendars was good
but their calculating results were all out of date. So he thought that
the way of producing imperial- calendars used in his reign was the
best : “ following traditional patterns yet using the latest calculations.”
17 K’ang-hsi’s method of synthesis, in other words, was a selective
acceptance of both the traditional heritage and alien knowledge.
- Having a practical mind, K’ang-hsi advocated employing ideas and
techniques that were valuable and discarding those that were not
irrespective of their background. The only thing he was concerned
about was how to make a perfect combination by integrating, if
possible, whatever was considered the most helpful and efficient
with respect to his administration. Another example demonstrates
this point clearly. Once he read a Western book and found that it
contained calculations similar to those in the I-ching, yet the expl-
anation in Western language was beyond his linguistic ability. He
put some notes and figures among those calculations which seemed
to him to be most useful. Then the Emperor handed this book to
his officials and ordered: * Translate those parts which seem worth
using and memorialize me; ask about which you cannot make deci-
sions and expurge those which are not useful.” "' It appears from
this that the emperor’s approach in accepting Western science bears
a similarity to that which Mei Wen-ting and Mei Ku-ch’eng followed.
They, as has been mentioned above, were inclined to inte- grate into
their works that Western scientiffc knowledge which they considered
valuable while dealing with ‘Chinese astronomy or mathematics.

Like Mei or other Chinese scholars in his age, the emperor also
applied his scientific knowledge to check the textual accuracy of
astronomical records in Chinese books. For instance, he once used
his knowledge of Lao-jen hsing (Canopus) to check the astronomical
record in the Liao-shih (a history of the Liao-Dynasty, A.D. 907-
1119).. K’ang-hsi recognized the fact that stars revolve about a
celestial body. They are, in fact, always in existence, and their ap-
pearance or disappearance depends upon the observer’s location on
the earth. Qn this basis, he criticized part of the astronomical record
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in the Liao-shih as false because it recorded that in the second month
of the twelfth year of the Mo-tsung reign (A.D. 936) Lao-jen hsing
was seen in their capital. K’ang-hsi exposed the error by saying:
“The capital of the Liao Dynasty, Lin-huang Fu ( E&#%/F a place in
Lin-tung Hsien, Jehol Province Jis located in the extreme northeast
part ( of China]. How could they see Lao-jen hsing?’ 1™

In the long run, the emperor could not dispense with the prevailing
influence of ethnocentric sentiment in China. Instead, he shared Mei
Ku-ch’eng’s convictions and became one of the spokesmen, a powerful
one because of his superior status, of the theory ‘‘that all Western
learning was derived from Chinese origins.”

Talking about calendar-making, K’ang-hsi asserted that those
people were ignorant of the source of calendar-making who believed
that modern calendar-making was basically different from traditional
ways. In his opinion, calendar-making sprang from China and was
then introduced to the West. The Westerners had long persevered
it; Kept on making surveys and thus revised it from year to year.
It was because of this that they had more accurate calendars rather
than because they used other methods. Although their terms and
symbols were different, these had nothing to do with the source of
calendar-making. The point was that if the Chinese had kept accurate
surveys and made yearly modifications, Chinese calendar-making
would never have been out of date and could have proceeded without
outside influences for thousands of years.'”®

The emperor believed that the ancient Chinese were very familiar
with surveying and mathematical calculations. Furthermore, he inferred
that calculations by trigonometry already had been applied by the
ancient Chinese for they knew the annual variation, monthly variation
diurnal variation, and the like.'™ They recorded the waxings and
wanings of the stars, and the natural inclinations of animals and
plants. They reckoned summer and winter solstices indicating the
revolving of the sun, the vernal and autumn equinoxes marking the
changing of the seasons, the appearances of the stars, and the eclipses
of the sun and the moon. They also had the hstian-chi (FEH)'™, a
kind of ancient astronomical instrument of the time of Shun (&)
2255-2205 B. C.). Therefore, they made calendars. By following
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thése calendars all the people could fully perform their daily functions.
-All of these celestial phenomena could not be observed in complete
detail or recorded with accuracy without surveying, nor could these
achievements have been accomplished without mathematical calculations.
It was impossible that the ancient Chinese made calendars without
applying the method of trigonometry, an essential method to surveying
and astronomical calculations.!'’® Here the emperor attributed the
invention of calendar-making to the ancient Chinese and gave evidence
by associating their achievements with modern scientific knowledge.

According to the emperor’s inferences, the ways which Western as-
tronomers followed had already been used by the ancient Chinese. In other
words, the Western astronomers just followed exactly what the ancient
Chinese astronomers did. Westerners owed the accuracy of their
calendars to their improvements based on the Chinese heritage rather
than to the invention of new methods. In this connection, to adopt
calendars basing on Western methods was in fact to fulfill the Chinese
tradition rather than merely to learn from foreigners. This is also
true of the emperor’s attitude towards Western mathematics. ‘“Western
mathematics is good. It originated from China,” said he.'”” Thus,
he implied that his appreciation of Western mathematics was actually
an appreciation of Chinese science. On the other hand, K’ang-hsi
blamed those who failed to carry on the Chinese heritage or who
cared nothing for Chinese science.

K’ang-hsi indicated that scholars living in or before the time of
the three ancient dynasties, Hsia (&), Shang (#), Chou (&),
2205-255 B. C., thought highly of practical learning. This was the
reason why they could achieve great things in science.. Scholars after
them, however, thought highly of official rank and devoted themselves
to the literary arts. Most of the astronomers did not bother with
complicated calculating processes and adopted slovenly ways. After
many dynasties, they knew nothing about the source of calendar-
making but kept on using short-cuts. And over a number of years
they never realized their own errors. Famous Chinese astronomers
like I-hsing (—%7) and Kuo Shou-ching (FE5F#) in the Yiian
Dynasty: modified slightly Chinese calendar-making merely by borrow-
ing the Arabian astronomical system. These calendars were adequate
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for the time being, not forever, owing to “the fact that these calendars
were not grounded on mathematics.” '"®* As to mathematics, most
scholars in China after the ancient period chose to ignore it completely.
This resulted from the fact that they thought some principles of
mathematics were too abstruse to understand while some were so easy
as not to merit study. As a result, they almost lost sight of the
tradition of Chinese mathematics. Worse still, this caused disputes
about calendar making in the early years of the K’ang-hsi reign.!”

It appears from here that the Chinese heritage which the emperor
revered referred to what was handed down before the most ancient
period rather than from all the dynasties preceding his reign. Those
traits which emerged during or before the ancient time, he respected,
whereas those which came afterwards he looked down upon. In
criticizing traditional science, he emphasized the unfavorable Ming
atmosphere, but attributed similar unfavorable conditions to all
dynasties succeeding the ancient period. Accordingly, achievements of
the astronomers and mathematicians of later dynasties were ignored
of degraded. In this respect, the Kang-hsi emperor’s standpoint was
not exactly in accordance with that of Mei Ku-ch’eng and his
grandfather or some others, for they esteemed scientific geniuses of
the Han, T’ang, Sung and Yiian Dynasties as highly as the legendary
sages. Mei and others attributed the sources of Western scientific
theories to different works by Chinese scholars not necessarily within
the category of the sagely classics. The emperor, however, associated
the sources of Western scientific theories exclusively with the classics.
On this point, K’ang-hsi shared the convictions of Li Kuang-ti who
believed that calendar-making found its origin in the ‘‘Yao-tien,”
a chapter in the Classic of History and that all kinds of calculations
sprang from the I-ching.'®®

On this basis, while talking about algebra, the emperor, like Mei
ku-ch’eng, believed that Western algebra was derived from China;
but K’ang-hsi attributed its source specifically to the I-ching'®' while
Mei Ku-ch’eng associated it with #ien-yiian shu used by the scholars
in the Yiian Dynasty. As to the I-ching, the emperor and Mei, as
well as the average Chinese scholars of their age, were in agreement
in regard to this classic book as a genercl source of science but
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differed.in the degree to which they .trusted its individual theories.
K’ang-hsi, like Li Kuang-ti, accepted.wholesale the theories stated in
the I-ching, as we have mentioned before. However, Mei Ku-ch’eng
and 'some-of his contemporaries doubtéd the reliability of the theories
of ithe Ho-t'u (the diagram of the Yellow River) and the Lo-shu
(the book of the River Lo).'*2 In‘spite of these differences among
them, they were :all in harmony in their desire to seek a reasonable
excuse for their acceptance of Western science. T hey thought that
they. were learning from the Chinese heritage rather than from
Western culture, for all ‘Western learning - was - derived, supposedly,
from:Chinese origin. The lag in Chinese scientific advancement was
the fault of those Chinese scholars who failed to carry on what their
great ancestors had begun. Their failure obligated the scholars of
the K’ang-hsi reign to rediscover the lost Chinese tradition from
Westerners who succeeded-in improving on the Chinese heritage. Their
failure would. impede-the development of:science in China. But this
stagnancy ‘was merely a reflection of the indifference and laziness of
those -scholars who failed to. carry _on the Chinese heritage, it was
by no.means an indication that Chinese culture was basically inferior
to Western culture. In.other words, when scholars applied themselves
to the study.of. Western science it meant that they applied themselves
to. the .restoration. of Chinese culture. By saying so, the emperor and
his .fellow scholars strove not only to preserve Chinese prestige, but also
to manifest their own achievements in carrying on the Chinese-heritage.
sx:It is true that since he was a Manchu, K’ang-hsi might not have
held the Chinese heritage in as much reverence as did Chinese
scholars. - But, since he was in the position of the ruler of China and
had a:desire to -rule his people successfully, he hed to follow the
contemporary trends of Chinese thought. In Rome do as the Romans
do, so. to speak. Moreover, the emperor, as a Manchu ruler, who
was. ‘eager to show to the Chinese people his superiority over his
- predecessors of the previous-dynasties, spoke as proudly as any Chinese
scholdr:of .‘his reverence for ‘China’s ancient sages; and - emphasized
more - Heavily than most Chinese-scholars the faults of the previous
dynasties.. .:}

2la Looeal o o Veeonlo ', By
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3. The Compilation of Works on Astronomy and Mathematics

In addition to his own study and application of Western astronomy
and mathematics, the K’ang-hsi emperor also ordered the Jesuits, and
Chinese and Manchu scholars to record astronomical and mathematical
knowledge in works under the imprial name.

Works on astronomy produced under the patronage of the emperor
are shown on Table II.'*® Among them, the Ling-t'ai i-hsiang chih
is a byproduct of Verbiest’s casting of six pieces of astronomical
instruments in 1674. It is an explanatory work concerning these
instruments, their manufacture, operation, and arrangement. Tables
of survey results are attached.'®* The Shengching tui-suan piao is a
table of measurements of the degree of latitude of Shengching
(Liaoning), a result of the sﬁrvey made by Verbiest in 1682. Likewise,
the T'seng-yen Meng-ku chu-ch'u tui-suan piao is a table of survey
results concerning the degrees of latitude made in Mongolia and its
vicinity.®® This indicates that the K’ang-hsi Emperor cared for the
recording of whatever knowledge was new to him. When new
Instruments were manufactured or surveys made, records were
compiled. The K’ang-hsi ying-nien li-fa is a chronicle (1644-1721)
of the predications of the twenty-four solar signs (chien-ch'i’ H%),
eclipses of the sun and the moon, and locations of planets. Because
this work was compiled in order to set a model for succeeding
calendar-makers, it was given another name ‘Yii-ting ch’i-cheng
wan-nien shu” (a permanent calendar made by Imperial order).'®®
This" work exémplified K’ang-hsi’s syncretism: to have Western
methods predicate Chinese farming and government schedules so as
to provide a guide for the maintenance of the social order.

The Li-hsiang ¥’ ao-ch’eng is the only work which was entirely the
labor of Chinese and the Manchu scholars without the assistance of the
Jesuits. However, the compilers of this work resorteé largely to the
Ch'ung-chen li-shu made by the Jesuits during the late Ming  period
and revised some old astronomical records with more recent surveying
results offered by the Jesuits at Court. Compared with the contem-
porary development of science in Europe, the Li-hsiang k' ao-ch'eng
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TABLE II

WORKS ON ASTRONOMY PRODUCED UNDER ORDER
OF THE K’ANG-HSI EMPEROR AND SUPPLEMENTS TO THEM

Titles Compilers (A.D.) Years Chiian
Ling-t ai i-hsiang chih  Ferdinandus Verbiest 1674 13
(BEEEE)

1682

N

Shengching tui-suan
plao ( BERmHEE )
Tseng-yen Meng-ku Thomas Pereyra 1703

chu-ch’u tui-suan piao Antoius Thomas

(BITFREFEEHEES )  Joachim Bouvet

. Jean-Francois Gerbillon

K ang hsi yiingnien li-fa Verbiest 1682-1718 33
(EREXEBE or under Ludovicus Buglio

an other title ‘“Yii-ting

ssuyii ch’i-cheng wan-

nien shu”’ #HEMe-LF

BEH)

Li-hsiang ¥ ao-ch’ eng Mei Ku-ch’eng, Ch’en 1713-1722 - 42
(JBHER or entitled Hou-yao, Ming An-t'u,

“Li-hsiang k’ao-cheng Ho Kuo-tsung, Ku

ch’ienpien” BEREHRF] - Ch’en-hsii, Yiing-chih

& (Supervisor)

Jih-chan piao chi yiieh- Ignatius Koler 1730 39pp.
I piao ( HiE%E % BB Andreas Pereyra

%)

Li-hsiang ¥ ao-ch’eng Koler, Pereyra, Mei 1737-1742 10
hou-pien ( BHRER% Ku-ch’eng, Ho Kuo-

=) tsung

I-hsiang k' ao-ch'eng Augustinus von Haller- 1744-1750 30
CBBER ) stein, Antonuis Gegeisl,

T R Koler
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was behind its age. For one thing, the source of this work, the
Chung-cheng li-shu introduced mainly the theories of Brahe Tycho
(1473-1543) and Galilei Galieo (1546-1642)."*" For another, the com-
pilers of this work had not yet been informed of those epochmaking’
principles discovered by Sir Isaac Newton (1642-1727).'% These
omissions reflect the slowness of scientific introductions into China
due to the effect of the Rites Controversy which was raging at the
time. This work may also reflect an imperial intention to have Chinese
and Manchu scholars, under the supervision of a Manchu prince, Ch’eng
Yiing-chih (#fit), investigate a scientific work produced during the Ming
dyasty rather than to have them compile a scientific work up date.”®
At any rate, this work was improved by the Jesuits in the Yung-cheng
and the Ch’ien-lung reigns.

In 1730, the Jesuits Koler and Andreas Pereyra predicted eclipses
of the sun and the moon. In 1737, at the recommendation of Ku
Tsung (EEZZ), an official, and in association with Mei and Ho, Kéler
and Pereyra began working on illustrations and interpretations of
these tables. Their work was finished five years later and given the
title ‘“Li-hsiang k’ao-ch’eng hou-pien” (the latter part of the Li-hsivng
Eao-cWeng by the Ch’ien-lung Emperor.”®® As a supplement to
the Li-hsiang K'ao-cWeng, the significance of this work lies in
four points:

1. The introduction of the calculation of the distances between
the Earth and the Sun and Moon according to Newton’s
theory.

2. The introduction of the theory: ‘The planet describes an
ellipse; the sun being in one focus.” This is one of the three
theories developed by Johann Keller (1671-1630).

3. The calculation of misty variations.

4. The measurement of the radius of the sun.'®!

Besides, Verbiest’s Lin-t'ai i-hsiang chih was also revised by Koler

and other Jesuits with an emphasis on the corrections of the

number, order and measurements of the degrees of latitude of the
stars, and the measurements of the equator and the zodiac. This
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work was entitled ‘“I-hsiang k’ao-ch’eng.” 1%?

Owing to K’ang-hsi’s patronage, works on astronomy by his order
and by his successors relied heavily on theories from the West. The
old astronomical systems like the fa-fung or the hui-hui systems
traditionally applied by the Chinese, no longer were influential.!®®

Paralleling the compilation of the Li-hsiang k' ao-ch’eng, the same
compilers completed, by the order of the K’ang-hsi Emperor and
under the supervision of Yiing-chih a work on mathematics
entitled Shu-li ching-yin (1713-122) . This work was highly
valued in its age and always has been mentioned by those who
deal with the history of the introduction of Western mathematics
into China. For it is a work providing detailed interpretations, toge-
ther with clear diagrams and tables, some primary mathematical
principles and their applications. The four operations of arithmetic;
addition, subtraction, multiplication, and division; arithmetical, geome-
trical and harmonic progression; laws of proportion, evolution and
equations; calulations concerning a triangle or a circle; measurements
of length, capacity and weight; the computation of profit or loss, of
assets and liabilities are all illustrated. A mathematical work of
comprehensive nature like the Shu-Ii ching-yiin was unprecedented
in China.'** More important, it is the best collection of Western
mathematics for that age. Almost all the calcuations of arithmetic,
geometry, algebra and trigonometry which had been introduced into
China by the Jesuits since the late Ming period were included.'®
However, it still contained two defects. For one thing, the three
formulae which were introduced by Father Jartoux to Mei Ku-ch’eng
and -other scholars at Court were not mentioned in the Shu-Ii ching-
yiin, They dealt with the three ways to calculate =, sine and versed
sine through the trigonometric method.'*” For another, the algebraic
calculations introduced in the Shu-li-ching-yiin are limited. In this
work the application of algebraic calculations were not yet beyond
the use of cubic equations while four dimensional equations had al-
teady been applied by mathematicians in Europe.'®

Most important of all, the Shu-li ching-yiin mirrors K’ang-hsi’s
and his. fellow scholars’ attitudes toward Western science. First, it
is a product of syncretism, for the compilers of this work combined
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Western learning with Chinese ancient ideas. On the one hand, they
grounded this work primarily on those works of Western origin which
had been translated by the Jesuits as shown in Table IIL*** Most
of them were produced originally for use in teaching the K’ang-hsi
Emperor. On the other hand, these compilers integrated ancient

TABLE 111

WORKS OF WESTERN ORIGIN CONSULTED IN THE SHU-L!
CHING-YUN

Bouvet, Joachim trans., Chi-ho yiian-pen #7774 (Elementa Geometri-
ae). Peking, 1689. 7 chiian. '

Chieh-ken-fang suan-fa {58k (Calculations of algebra).

Chieh-ken-fang suan~fa chieh-yao fERFEEERE (A. summary of
the calculations of algebra). 2 chiian.

Gerbillon, Jean-Francois trans., Chi-ho yiian-pen {7 JR4 (Geomelrie
Practique et Theorigue, tiree en partie du Paredies). Peking,
1690. 7 chiian.

Hsi-ching lu 7858 (A record of the Western telescope).

kou-ku hsiang-piao fa AWk FEE: (Calculations of trigonometry), 1
ts'e.

Pa-hsien piao ken J\$ 3% (Tables of the roots of trigonometry), 1
ise.

Pi-li kuei chieh W3 (Explanations of the proportions), 1 Zse.

Ricci, Matteo trans. and comp., Ch'ien-kun Pi-i B phiEze (Meanings |
of the universe), 1610. 2 chiian.

Thomas, Antonius comp., suan-fa ts'uan-yao tsung-kang HhEERE
(A comprehensive outline of essential calculations). 15 chiian.

. Suan-fa tsuan-yao tsung-kang (A comprehensive
outline of essential calculations). 2 vols. app. 1. Shu-piao BE
(numerical tables) 1 chiian. 2. Shu-piao ying-fa WERE (the
usage of the numerical tables), 1 chiian.

. Ts'e-liang kao-yian i-ch'i ying-fa Pl EFEERSFHE
(The operations of some instruments in surveying).1 ¢s'e.
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Chinese works concerning mathematics, into the Shu-li ching-yiin.
the Ho-t'u, the Lo-shu and the Chou-pai suan-ching. ~Its table of
contents, exhibited in Table IV discloses its syncretic nature.

TABLE 1V
A TRANSLATION OF THE TABLE OF CONTENTS
OF
THE SHU-LI CHING YUN

PART 1

1. The Source of Mathematical Principles

2. The Ho-T’u

3. The Lo-Shu

4. The Chou-Pai Suan-Ching
5. The Chi-Ho Yiian-Pen
PART 1II

1. Section on the ‘“Point”
Section on the ‘‘Line”
Section on ‘‘Surfaces”
Section on ‘‘Solida”

Tables

a. Tables of Trigonometry
b. Tables of Logarithms
c. Tables of Proportions of Logarithms

A

d. Tables of Trigonometrical Logarithms

Secondly, this work echoes reverence of the emperor and others
for the ancient sages and their works. Although they borrowed sources
from the Jesuits, the compilers in dealing with the origin of mathematics
tell their readers that it was because the ancient sages lived that
the Ho-tu and the Lo-shu appeared. From the diagrams of the
Ho-tu addition and subtraction originated; from the diagrams of the
Lo-shu multiplication and division were originated. Through the
" variations and development of these calculations, mathematics was thus
given birth.20¢ These compilers also claim that the first mathematical
work was composed by Li-shou (Z®) by order of Huang-ti ( %%
The Yellow Emperor, a legendary emperor in China, ca. 2698-2598
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B. C.) and the first calendar was made by Hsi-and Ho on order -of
Yao (2 a legendary emperor in China, ca. 2356-2256 B.C.). Moreover.
they indicate that mathematics had been taught in official institutes in
China since as carly as the the Chou Dynasty (1122-255 B.C.) according
to the Chov-pal suan-ching®®

Thirdly, this work give the views and emphasm of the emperor
and others on the practical value of mathematics. The compilers
say, ... mathematics seeks after the principle of everything ... Itis
a practical subject on which surveying, astronomy, music, measures
and weights, currency and business depend.” *

Fourthly, this work reveals the resentment of the emperor and
others over the underdevelopment of science during the Ming Dynasty.
The compilers point out that rulers after the Chou Dynasty in general
followed earlier examples and thought highly of mathematics Therefore,
knowledgeable scientists appeared sporatically from dynasty to dynasty.
However, Ming scholars were indifferent to practical learning, indulged
in empty talk, and consequently lost sight of the tradition. This left
the field of science in China open to the Westerners. “One may say
that Ming scholars were inferior to the Westerners but one ‘should
not say that all the ancient Chinese were inferior to Westerners.”” 2%

Finally, this work served as an instrument for the emperor and
others to promote the theory ‘all Western learning was derived from
Chinese origins.” The following passage found in the introductory
chapter of thls work contains the assumption that Chinese learning
was introduced to the West:

.. During the prosperous San Tai ( the Hsia, Shang and Chou
dynasties, 2205-255 B.C.) the fame of our teachings spread
everywhere . .. and {Chinese) books circulated abroad. .. At
the end of the Chou dynasty, disciples of mathematicians were
scatteréd everywhere. As the result of the burning of books
in the Ch’in dynasty (221-207 B.C.), most of the classics in
China were lost. But the branches abroad still preserved the
originals. Itis from this that Western learning has its origin.2o*

Works dealing with Western science which immediately followed
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the Shu-li chiug-yuu contained characteristics similar to those of the
Shu-li ching-yiin and examplified the intellectual vogue of the K’ang-
hsi reign. In general, succeeding scholars supported vigorously the
theory “all Westetn learing was derived from Chinese origins,” but
discarded the belief in the Ho-t'uw and Lo-shu. The authors of the
Ming-shih, the Ssu-Ku ch'ian-shu and the Ch'ou-jen chuan are
representative.?®® In fact, the Li-hsiang K ao-ch'eng and the Shu-li
ching-yiin are collections of known works on science, rather than
collections introducing newly developed scientific knowledge or
techniques.

CONCLUSION

Bending his mind to adequately prepare himself to cope with
complicated imperial affairs, the K’ang-hsi Emperor strove to study
in various fields. Accordingly, he became deeply concerned with the
study of - mathematics and astronomy which were closely related
to his political interests. As a devotee of principle-seeking, the
emperor showed a great interest in mathematics based on reasoning.
As a person of practical mind, he indulged in astronomical observations
and land surveying. In his- study of the Chinese classics he paid
special attention to the I-ching, a major source of Chinese traditional
mathematics. He also was attentive to the Shang-shu from which
Chinese calendar-making and map-making were said to be derived.?®¢
Therefore, it should not surprise us that he proved zealous in his
efforts to master Western science. It is also evident that he was
inclined to associate Western science with the Chinese classics.

Through his constant and intensive studies and practice. the
K’ang-hsi Emperor did learn something from the Jesuits in the fields
of Western mathematics, astronomy, and surveying. No matter
whether his attainments in these fields were sufficient to qualify him
as a mathematician, an astronomer, or a surveyor, they were ample
enough to fulfill his administrative purposes and at the same time to
satisfy his intellectual curiosity. He even sought to apply Western
scientific knowledge and technology himself and to transmit such
information and skills to various Chinese scholars whom he favored.
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Paralleling his own studies of Western science. he also ordered the
Jesuits to make calendars and maps to assist him in ruling his empire.
In addition, the emperor had scholars in China collect and integrate
Western scientific knowledge into works under the imperlal name.

In the course of his study of Western science, K’ang-hsi did
sometimes meet difficulties but in spite of this he showed great
perseverance. From his experience in studying and applying Western
scientific knowledge and technology, he discerned the magical power
of mathematics in transforming mystery into reality. He also acknow-
ledged the accuracy of modern calendar-making, and at the same
time, recognized defects in traditional Chinese astronomical surveying
methods. However, in the long Tun, the K’ang-hsi emperor attributed
all the merits of Western science to ancient Chinese works: mathe-
matics to the I-ching, and calendar-making to the ‘Yao-tien.”
Thereby, K’ang-hsi became one of the strong advodates of the
theory that all Western learning was derived from Chinese origins.
On the other hand, K’ang-hsi laid the blame upon those scholars in
previous dynasties who were indifferent to practical learning for the
low ebb of scientific development in China.

As a matter of fact, both K’ang-hsi’s reverence for the Chinese
heritage and his stress on practical learning were in accordance with the
contemporary intellectual tide. He echoed the voices of scholars in
the late Ming and the early Ch’ing period, like Ku Yen-wu (B4 &)
and Huang Tsung-hsi (F%Z#%), who stressed the practical use of
learning (ching-shih chih-yung &3 H). As for the concern of the
emperor and contemporary scholars for preserving China’s prestige
while adoptingv Western science, they implicitly assumed at least
a partial anti-Western stance similar to sentiment in the late Ming
period, and hence paved the way for the theory of the ‘“Chinese origin
of Western learning’”’ which blossomed in late Ch’ing times.

In the process of his applying Western scientific knowledge and
skills, the emperor revealed vanity in showing off his learning.
However, this was not a kind of silly showing-off or of making
empty gestures. Behind his showing-off, there were serious political
intentions. By making displays of his own learning, the emperor
could accomplish his ends of winning respect and obedience form his
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subjects. On the one hand, he could keep his officials from being
negligent by giving them an impression that their emperor was a
wise person who knew everything. On the other hand, he could
attract talent and good will among scholars in the field of science as
well as in other fields. This scheme bears a similarity to that of the
Jesuits who in order to win converts among the Chincse scholars,
went among the Chinese scholars-studied the Chiness language and
the Chinese classics, and followed the rules of Chinese etiquette.
When it became necessary to win favor from the Ch’ing court, the
Jesuits made efforts to study the Manchu language and assist in
imperial affairs. There was yet another similarities between the
Jesuits and the K’ang-hsi emperor: both parties stressed the practical
side of learning and manifested a sincere interest in human affairs.

Jesuit activities during the K’ang-hsi reign marked the climax of
the introduction of Western science into China. This achievement
resulted largely from the K’ang-hsi emperor’s enthusiastic approval
and acceptance which were reinforced by his intellectual interests as
well as his political intentions. The policy of focusing attention on
an imperial court distinguished the Jesuit activities of the Ch’ing
period from those of late Ming times. It is because of this that the
Jesuits received unprecedented favor from the throne. It is also
because of this that the Jesuits during the Ch’ing dynasty, unlike
their predecessors of the late Ming period, kept more aloof from
scholars in China and adhered more to a single person, the emperor
himself. Under these circumstances Jesuit learning had less direct
influence upon intellectual circles in China. One could not find such
scholar-converts during the Ch’ing dynasty like Hsii Kuang-ch’i or
Li Chih-tsao of the Ming period who enjoyed intimate friendship
with the Jesuits and supported them from beginning to end in spite
of changes in imperial attitudes.

The K’ang-hsi emperor, who considered political advantage above
all else, accepted the Jesuits because of their reverence for Chinese
traditional customs and their obedience to the Ch’ing court as well as
their efficient service. When these factors no longer applied, the
emperor’s attitude towards the Jesuit missions changed accordingly.
For K’'ang-hsi was a Manchu ruler over the Chinese people and at
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the same time a Chinese sovereign and sponsor of Chinese culture to
the Westerners. When the Jesuits offered loyal services like his
subjects, K’ang-hsi treated them like his subjects and adhered to
religious tolerance. In cases of controversy rising among the Catholic
orders and violations of Chinese traditions, K’ang-hsi stood firmly for
Chinese culture and the state, and restricted the Catholic missions.

In short, K’ang-hsi’s study and application of Western science
arose from his political intentions and were fortified by his enthusiasm
for learning. His attitudes toward Western science admittedly followed
the contemporary intellectual tide in China. Meanwhile, his policies
toward the Jesuits in China depended entirely on his political concerns.
K’ang-hsi successfully applied Western scientific knowledge and skill
to achieve political goals and at the same time offered a case for the
theory that ‘“‘all Western learning was derived from Chinese origins.
This explains his role in the introduction or Western science into
China.
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