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Abstract 

Researching Qin Jiushao (ca. 1202 - 1261), a mathematician in Southern 

Song China, presents several difficulties for the historian. Qin Jiushao now 

suffers from a very controversial image in historiography due to the nature of our 

sources. This study presents a re-evaluation of existing sources and proposes 

that Qin's image should be rehabilitated. Qin's treatise, the Shushu jiuzhang, 

marks the beginning of the maturation of Chinese algebra, and as such, it has 

great mathematical and historical significance. Its influence was also apparent in 

Korea. Although there can be no question as to the importance of the Shushu 

jiuzhang in the history of Chinese mathematics and of mathematical development 

worldwide, it is difficult to explain why its influence remained almost nil for six 

centuries after it was completed. I will argue that one of the primary reasons was 

the lack of state support for mathematical education since the Southern Song 

dynasty. 
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Introduction 

The pinnacle of mathematics in pre-modern China is embodied in a series 

of treatises written by four men: Qin Jiushao Mfi^a (ca. 1202 - 1261), Li Ye1 $ 

Ifa (ca. 1192 - 1265), Yang Hui M (fl. 1261 - 1275), and Zhu Shijie MtU (fl. 

1280 - 1303). These treatises remained unmatched and unsurpassed in their 

level of sophistication until modern mathematics from the West began to flourish 

in China during the Qing im dynasty (1644 - 1911). They were all completed in 

the thirteenth and early fourteenth centuries during the Southern Song ft^5 

(1127 - 1279) and Yuan % (1279 - 1368) dynasties, marking this period as the 

golden age of Chinese mathematics. Therefore, historians today refer to Qin, Li, 

Yang, and Zhu collectively as the four Song-Yuan masters. 

The focus of this study is Qin Jiushao and his treatise, the Shushu 

jiuzhang i^HAifE (Mathematical Treatise in Nine Sections) which was 

completed in 1247. This treatise is the only piece of Qin's writings that remains 

today, and we have no evidence that he ever wrote another mathematical 

treatise. The Shushu jiuzhang enjoys the eminent position in Chinese history as 

the mathematical text that contains the earliest use of the zero symbol in China, 

the first systematic description of what is known today as the Chinese Remainder 

Theorem, and the first occurrence of solutions to algebraic equations which are 

of degrees higher than the third. It predates the treatises written by the other 

three Song-Yuan masters, so it could be said that Qin Jiushao was the first to 

usher in the golden age of Chinese mathematics and the one who set the 

1 Some historical texts refer to Li Ye as Li Zhi ^in. It is believed that Li Zhi was 
his original name, but he changed it because it violated the name taboo for the Tang 
emperor, Tang Gaozong JjfrSra? (r. 649 - 683), with whom he shared the same name. 



standards by which historians henceforward measure sophistication in Chinese 

algebra. In this view, Qin's work really is the milestone that marks the beginning 

of the maturation of Chinese algebra. 

Qin Jiushao's outstanding contribution to Chinese mathematics has been 

highlighted in all the general histories written about the development of Chinese 

mathematics published since the early twentieth century. Among the most 

notable of these general histories are the ones written by Mikami Yoshio (1875 -

1950), Li Yan ^ f | (1892 - 1963), Joseph Needham (1900 - 1995), and Jean-

Claude Martzloff. In addition to giving accounts of Qin Jiushao and his work, 

these scholars have also raised several points that will be explored further in this 

study. 

In his 1913 monograph, The Development of Mathematics in China and 

Japan, Japanese mathematician Mikami pointed out that Qin Jiushao's treatise 

includes all the arithmetic rules that had been laid out in two earlier mathematical 

classics: the Jiuzhang suanshu fiMMffii (Nine Chapters on the Mathematical 

Art)2 from the Han g | dynasty (206 BCE - 220 CE) and the Haidao suanjing $ | | | 

J¥IS (Sea-Island Mathematical Classic) from the Three Kingdoms period (220 -

280).3 However, it would be incorrect to assume that Qin Jiushao had merely 

made use of previous scholarship to compose his own treatise without 

contributing anything new to the field of mathematics. This study will show that, 

even when Qin Jiushao did not invent any new mathematical method, his 

innovative use of existing methods did, in fact, create new possibilities for later 

mathematicians. 

2 To avoid confusion between this treatise and Qin Jiushao's Shushu jiuzhang, 
the Jiuzhang suanshu will henceforward be referred to as the Nine Chapters. 

3 Mikami Yoshio, The Development of Mathematics in China and Japan (New 
York: Chelsea Publishing Company, 1913), 65. 
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In volume 3 of Science and Civilization in China, Needham observed that 

it was odd that we have not been able to find any connection between Qin 

Jiushao and the other three Song-Yuan masters.4 There is no evidence that 

these four mathematicians knew about the work of one another. Needham 

believed this was due to the fact that there remains a great deal of Chinese 

mathematical literature yet to be uncovered.5 However, the lack of connection 

between Qin Jiushao and his contemporary mathematicians also makes one 

wonder just how widely circulated their treatises actually were. We do know that 

China's publishing industry was already very well developed and widely available 

during the Southern Song dynasty. Yet, we have not been able to find any 

evidence that Qin Jiushao ever printed his treatise. Why Qin would write a 

mathematical treatise and never seek to have it printed is a fascinating historical 

question that will be investigated in my study. 

When examining the life and work of Qin Jiushao, one natural question is 

to ask the extent of his influence on later mathematicians. So far, we have not 

been able to trace any direct inheritance of his methods by the mathematicians 

after him. The Shushu jiuzhang had passed into near-total obscurity by the 

fourteenth century. The influence of the other three Song-Yuan masters was 

also extremely limited in China, to the point where the mathematicians of the 

Ming $M dynasty (1368 - 1644) could no longer understand the methods of Qin 

Jiushao and his contemporaries.6 In other words, Chinese mathematics 

experienced a break in development immediately after the golden age of the 

4 Joseph Needham, Mathematics and the Sciences of the Heavens and the 
Earth, vol. 3 of Science and Civilization in China (London: Cambridge University Press, 
1959), 41. 

5 Ibid, 42. 
6 Jean-Claude Martzloff, A History of Chinese Mathematics, trans. Stephen S. 

Wilson (Berlin: Springer-Verlag Berlin Heidelberg, 1997), 20. 
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Song-Yuan masters and went into decline. The sophisticated algebra of the four 

Song-Yuan masters became forgotten and was only rediscovered during the 

Qing dynasty. Both historians Li Yan and Jean-Claude Martzloff have presented 

possible reasons for this break and decline, but their opinions seem to be directly 

opposite to each other. Li Yan attributed this sudden decline to the impracticality 

of Song-Yuan mathematics.7 In other words, he believed that the type of 

mathematics that Qin Jiushao and his contemporaries did, though brilliant, did 

not fulfil the practical demands of the common people's daily lives, so it did not 

become popularized or lead to even greater achievements. On the other hand, 

Martzloff observed that treatises like the Shushu jiuzhang were actually "too 

oriented towards real problems," thus making the problems too specific to 

achieve wider application or influence.8 Here we seem to have a contradiction: 

how could Song-Yuan mathematics be practical and impractical at the same 

time? This contradiction will be resolved in my study. I will argue that there is, in 

fact, no contradiction at all. Both Li's and Martzloff's analyses are valid, but they 

were looking at the same question from two different angles. Li Yan formulated 

his conclusion based on the methods used by the Song-Yuan masters, while 

Martzloff was looking at the nature of the problems they chose to solve. I will 

present a synthesis of these two opinions to explain why Qin Jiushao had such 

limited influence in the Yuan-Ming period and why mathematics went into decline 

after the four masters. However, this is only half of the answer. I believe a 

crucial part of the answer has been neglected in previous scholarship. In my 

study, I will also argue that the lack of state support in promoting mathematical 

education was a major factor in causing the decline of Chinese mathematics. 

7 Li Yan, Zhongguo gudai shuxue jianshi (Simplified History of Ancient Chinese 
Mathematics), 2nd ed. (Taipei: Jiuzhang chubanshe, 1981), 205. 

8 Martzloff, 55. 
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Besides the general histories mentioned above, there are also studies 

that concentrate specifically on Qin Jiushao and his work. The only major one in 

English is Ulrich Libbrecht's Chinese Mathematics in the Thirteenth Century: the 

Shu-shu chiu-chang of Ch'in Chiu-shao. In it, Libbrecht described the traditional 

role of mathematics in China as being the servant of astronomy.9 In other words, 

Libbrecht believed that, traditionally, the Chinese valued mathematics not for its 

own sake, but because it allowed them to make advancements in astronomical 

observations and calendrical science. However, I will demonstrate in my study 

that Qin Jiushao's pursuit of mathematics was not to serve the purposes of 

astronomy. Instead, the Chinese Remainder Theorem that Qin presented in his 

treatise is actually a classic case of using astronomy to serve the purposes of 

mathematics. 

In recent decades, Chinese historians of mathematics have been very 

active in researching Qin Jiushao and his work. Xu Pinfang i^np^f and Kong 

Guoping fLH 2? have recently published a joint monograph exploring Qin 

Jiushao's biographical information and historical image. One major study on the 

Shushu jiuzhang has been done collectively by Chen Xinchuan E^tflrpf , Zhang 

Wencai M$M, and Zhou Guanwen MM3C- In their work, they provide a 

complete translation of the Shushu jiuzhang into modern vernacular Chinese and 

mathematical symbols. The version of the Shushu jiuzhang that they used is the 

1842 edition produced by Qing mathematician Song Jingchang ^ S ^ (fl. ca. 

1842). My study is based on the version reproduced in Chen, Zhang, and Zhou's 

monograph. 

9 Ulrich Libbrecht, Chinese Mathematics in the Thirteenth Century: the Shu-shu 
chiu-chang of Ch'in Chiu-shao (Cambridge, Massachusetts: MIT Press, 1973), 4. 
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My thesis holds that Qin Jiushao and his work have special significance 

for the fields of history, mathematics, and education and that they provide 

important clues to help explain why Chinese mathematics went into decline after 

the early fourteenth century. I proceed to demonstrate this by addressing the 

subject of Qin Jiushao and his work on three levels: what we can uncover about 

them, what they reveal about their times, and how they fit into the global context. 

The first chapter will focus on the life and times of Qin Jiushao. He is a very 

controversial figure in history because the nature of our available sources makes 

it difficult to come to many definite conclusions about his life and his character. I 

will attempt to resolve the controversy while constructing a sketch of his life and 

the environment in which he lived. 

Chapter two will address the technical part of this study. The contents of 

the Shushu jiuzhang will be summarized and compared with several of the other 

major mathematical works of pre-modern China. It will be compared with the Ten 

Mathematical Classics (Suanjing shishu j J H + U ) in terms of both scope and 

level of difficulty. The Ten Mathematical Classics were the state-prescribed 

mathematical textbooks used in the imperial academy during the Tang jS (618 -

906) and Northern Song lb%. (960 - 1127) dynasties. Even though the Southern 

Song government permanently removed mathematics from the imperial 

academy's curriculum, it is known that these textbooks continued to survive and 

be used by private tutors during Qin Jiushao's time. In other words, the Ten 

Mathematical Classics were still the foundation of mathematical education during 

the thirteenth century. By comparing the Shushu jiuzhang with the Ten 

Mathematical Classics, we will be better able to envision just how much Qin 

Jiushao enriched the mathematics of his time. The Shushu jiuzhang will also be 



compared with the works of the other three Song-Yuan masters. This will enable 

us to assess more accurately what methods in the Shushu jiuzhang are uniquely 

the creation of Qin rather than what thirteenth-century mathematicians knew in 

general. In addition, a comparison of the topics covered by all four of these 

mathematicians will allow us to draw conclusions about the type of mathematics 

prevalent in the thirteenth century and disprove Libbrecht's remark that 

mathematics was the servant of astronomy. This chapter will also explore the 

significance of Qin Jiushao's work in the history of mathematics worldwide and 

end with a discussion of the possible motivations for Qin to write the Shushu 

jiuzhang. 

Finally, the last chapter will explore the extent of Qin Jiushao's influence 

on later mathematicians. The practical impact of his treatise will be examined by 

detailing the extent of its circulation across East Asia. Even though Chinese 

mathematics went into decline after the Song-Yuan masters and though Qin had 

minuscule impact on the Yuan-Ming mathematicians, the sophisticated algebra of 

the Song-Yuan masters was revived during the nineteenth century and has 

remained an active field of research ever since. Therefore, it was only after a 

delay of almost six hundred years that Qin Jiushao's contribution to mathematics 

finally became acknowledged and that his influence finally made itself felt. 

7 



Chapter 1: Qin Jiushao: A Question of (Im)morality and Talent 

A complete biography of Qin Jiushao is difficult to construct due to the 

lack of historical sources. The limited amount of information we can gather come 

mainly from local gazetteers, Qin's own preface to his treatise, and the writings of 

his contemporaries, Liu Kezhuang SUî Mt (1187-1269) and Zhou Mi ffl& (1232 

- 1298), both of whom were officials and well-known literary figures. From these 

sources, we know that Qin Jiushao was a minor official who lived during the later 

half of the Southern Song dynasty. However, not only is the information provided 

by these sources extremely sketchy, but historians have also begun to question 

the reliability of Liu Kezhuang's and Zhou Mi's accounts, which paint Qin 

Jiushao's character in a very unfavourable light. The result is a controversy over 

Qin's historical image. In this chapter, I will examine our current state of 

knowledge about Qin Jiushao and attempt to present an objective and fair 

evaluation of how he should be remembered in history. 

Qin Jiushao's Family, Childhood, and Education 

We have no official records of Qin Jiushao's birth and death years, but 

historians generally believe he was born around 1202 and died around 1261.10 

Even though Qin Jiushao himself named Lujun H f $ of Shandong [JL|ĵ  province 

as his hometown, he was most likely born in Sichuan |Z9JI[. This conclusion is 

based on our knowledge that his father was from Anyue 5£r|$ in Sichuan and had 

10 In their 2007 book, Chinese historians Xu Pinfang and Kong Guoping wrote 
that evidence had been found which suggested that Qin Jiushao was born in 1208. 
However, that evidence had not yet been verified at the time of publication of their 
monograph. See Xu Pinfang and Kong Guoping, Zhongshiji shuxue taidou- Qin Jiushao 
(Beijing: Kexue chubanshe, 2007), 1. 
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spent most of his bureaucratic career in that province.11 This means that the Qin 

family was under the jurisdiction of the Southern Song, but the province of 

Shandong was already in the hands of the Jurchen Jin & dynasty (1115 - 1234) 

by 1127. Therefore, Lujun must have been the Qin family's ancestral home 

rather than where Qin Jiushao was actually born. 12 
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Figure 1 - Biographical map of Qin Jiushao (based on Libbrecht, 23) 

11 Libbrecht, 24-25. 
12 Ibid, 24. 
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From an inscription in Fuzhou 7n'Jf[, we learn that Qin Jiushao's 

courtesy name is Daogu i t"S\ and his father's name is Qin Jiyou # ^ U with the 

courtesy name of Hongfu ^5£-14 We have no information about other members 

of the Qin family, but we learn from Zhou Mi that Qin Jiushao also had an older 

brother, and that each had at least one son.15 According to research done by 

Chinese scholars, Qin Jiushao's brother's name was Qin Jiuliang #AS. . 1 6 

Qin Jiushao was from a literati family. According to official records, Qin 

Jiushao's father, Qin Jiyou, attained h\s jinshi $.± degree in 1193.17 He then 

served in various positions within the Southern Song government. He was the 

prefect of Bazhou FjJ'H18 of Sichuan in 1219 when a military rebellion broke out in 

the area. He subsequently left Bazhou with his family, but it is not certain where 

they went. It is likely that they moved directly to the Hangzhou tfi'lii area at this 

time.19 In 1224, Qin Jiyou became an assistant librarian (bishu shaojian WM'J? 

H:) in Hangzhou, the Southern Song capital. However, the very next year, he 

became appointed as the prefect of Tongchuan i l j l | 2 0 and had to return again to 

Sichuan, where it is believed he passed away within a few years.21 From the 

above-mentioned inscription in Fuzhou which is dated 1226, it is apparent that 

Qin Jiushao accompanied his father back to Sichuan at this time to take up the 

13 Present-day Fuling tp W. in the province of Sichuan 
14 Libbrecht, 22. 
15 Zhou Mi, Guixin zazhi xuji (Miscellaneous Notes from the Guixin Quarter, First 

Addendum) (Beijing: Zhonghua shuju, 1991), 325. 
16 Xu and Kong, 5. 
17 Libbrecht, 24. The jinshi degree was awarded to men who had passed the 

highest level of the civil service examinations. 
18 Present-day Bazhong E41 in Sichuan 
19 Han Xianglin, "Shi xi Qin Jiushao yi jia yu ju Huzhou de yuanyin" (Why did the 

Family of Qin Jiushao Live in Huzhou?), Journal of Huzhou Teachers' College 23, no. 2 
(April 2001): 96-97. 

20 Present-day Santai £ $ in Sichuan 
21 Libbrecht, 24; Xu and Kong, 95. 

10 



appointment in Tongchuan. The inscription was made to commemorate their 

joint excursion to the Stone Fish, which was a popular sightseeing attraction.22 

The conspicuous absence of Qin Jiushao's brother's name in the inscription has 

led historians to speculate that Qin Jiyou might have favoured his younger son 

over the older since he only took Jiushao with him to the Stone Fish.23 Qin 

Jiushao would have been around twenty-four years old at the time of the 

excursion. 

Being the son of an official, Qin Jiushao's early life was certainly filled with 

opportunities that not everyone could enjoy. He was able to travel around 

Sichuan and the Hangzhou area as he accompanied his father to take up various 

appointments. While the family was living in Hangzhou, Qin Jiushao made use of 

this opportunity to enrich himself with an education on more technical subjects. 

Qin Jiushao's writings do not indicate the names of his teachers, so it is unclear 

who they were. He first studied astronomy under a taishi ;fcjfe, which was the 

title of an official of the imperial Board of Astronomy (taishiju ;fc^Mj)-24 This 

might well have been made possible by his father's official connections. He then 

learnt mathematics from a scholar who was living as a recluse.25 By Qin 

Jiushao's time, the only means to learn mathematics was through private 

education because it was not taught in the schools instituted by the government 

during the Southern Song dynasty. 

^ Libbrecht, 22. 
23 Xu and Kong, 103. 
24 Chen Xinchuan, Zhang Wencai, and Zhou Guanwen. Shushu jiuzhang jinyi ji 

yanjiu (Studies of the Mathematical Treatise in Nine Sections and its Translation into 
Modern Vernacular) (Guiyang, Guizhou: Guizhou jiaoyu chubanshe, 1993), 6. The 
imperial Board of Astronomy was responsible for observing and predicting celestial 
phenomena. One of its most important tasks was to maintain an accurate calendar. 

25 Ibid, 6. 
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This neglect of mathematics by the government had not always been the 

case. Mathematics had been part of the curriculum of the imperial academy 

{guozijian H ^ i S ) since the Sui PI dynasty (581 - 618). This continued during 

the Tang dynasty even though mathematics was cancelled from the curriculum at 

times. Still, the Tang government made a very important contribution to 

mathematical education by standardizing for the first time the textbooks that were 

to be used throughout the country. Mathematics even became one of the civil 

service examination subjects, and successful candidates started their careers as 

the lowest-ranked officials.26 

The Northern Song dynasty continued the Tang example: mathematics 

was included as part of the curriculum of the imperial academy except for the 

times when it was cancelled. However, the Northern Song government had a 

more far-reaching impact on public education and mathematical development 

than the Tang. In the period immediately following the founding of the Song, the 

government began converting private academies into public ones in order to 

open up educational opportunities. In 1043, it took a further step by forming state 

schools (zhouxue JWP) in all the prefectures. Wherever the number of students 

exceeded two hundred, county schools (xianxue f$P) were formed in addition to 

the prefectural schools. These schools were very well-supported by the 

government. An indication of this and of the Song government's financial 

prowess is the state endowment of one hundred and fifty acres of land to each 

prefectural school in 1071.27 

Li Yan and Du Shiran, Chinese Mathematics: A Concise History, trans. John N. 
Crossley and Anthony W.C. Lun (Oxford: Clarendon Press, 1987), 104-106. 

27 Richard L. Davis, "Custodians of Education and Endowment at the State 
Schools of Southern Sung," Journal of Song-Yuan Studies 25 (1995): 97-98. 
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In 1084, the government gave a boost to mathematical education and 

development by printing the Ten Mathematical Classics and distributing them to 

the prefectural and county schools for use as textbooks.28 This helped ensure 

the widespread proliferation of these basic mathematical textbooks that laid the 

foundation for the advanced mathematics done by the four Song-Yuan masters. 

However, already during the Northern Song dynasty, there was a strong 

sentiment at court that mathematics was a superfluous subject that did not help 

prepare students for an official career.29 Concurrently, the civil service 

examinations became geared more and more towards the memorization and 

interpretation of Confucian texts.30 Since the principal purpose of the public 

education system was to train students for taking the civil service examinations, 

mathematics became an unnecessary subject. After the Northern Song fell to the 

Jurchens, mathematics was completely dropped from all state-implemented 

education until the Qing dynasty. In the meantime, no Chinese government 

funded another large-scale printing of mathematical texts. 

Unable to learn mathematics through public schools, Qin Jiushao had to 

turn to a private tutor. The unstable political climate and economic prosperity 

during both the Northern and Southern Song dynasties contributed to the 

flourishing of private education.31 The frequent military conflicts with other states 

and the rivalry between the war and peace factions at court might have 

"LiandDu, 109. 
29 Ibid, 110. 
30 Qiao Weiping, Zhongguo Song Liao Jin Xiajiaoyu shi (History of Education 

during the Song, Liao, Jin, and Xia Dynasties), in Baijuanben Zhongguo quanshi 
(Complete History of China), ed. Shi Zhongwen and Hu Xiaolin (Beijing: Renmin 
chubanshe, 1994), 10-12. 

31 Ren Shixian, Zhongguo jiaoyu sixiang shi (History of Chinese Educational 
Thought) (Shanghai: Shanghai shudian, 1936), 166; Qiao, 2. 
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discouraged some scholars from pursuing a bureaucratic career. Teaching 

then became an alternative as the economic prosperity allowed more people to 

hire private tutors. Many scholars who wanted to join the bureaucracy but were 

not recruited might also have turned to teaching as the means to support 

themselves. The demand for and the availability of private tutors ensured a 

strong private education system which provided Qin Jiushao the means to learn 

mathematics. 

Adulthood - Pursuing Mathematics in the Midst of a Troubled Bureaucratic 
Career 

As an adult, Qin Jiushao had the reputation of being a multi-talented 

individual. He was said to have been brilliant in everything he did, including 

astronomy, music, mathematics, architecture, polo, archery, and swordplay.33 He 

followed his father's example and entered into a life-long career as a government 

official. We have no records of him first taking the civil service examinations 

before joining the bureaucratic ranks. However, being the son of a prefect, it is 

likely that he did. His actual performance on the examinations probably had little 

impact on his career because it seems that he got most of his positions through 

his or his father's connections. In 1229, Qin Jiushao became a xianwei f l f f , 

which was a ninth-ranked military position, in Qixian i $ f | of Sichuan.34 In other 

words, his career as an official began when he was around twenty-seven years 

old. Since this occurred in his home province where his father was still serving 

as a prefect, it is likely that his father had something to do with his appointment. 

It seems that Qin Jiushao served in this position for several years. A note 

32 Ren, 166. 
33 Zhou, 325. 
34 Xu and Kong, 85. 
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addressed to "Sheriff Qin Jiushao" and dated 1233 has been found among the 

writings of Li Liu ^§IJ (literary name Meiting fg3^, fl. 1230's), who was a fiscal 

intendant in Chengdu $clfP, the provincial capital of Sichuan.35 It must have been 

around this time that Qin learnt parallel prose (pianliwen Iff ig^t) from Li.36 Qin 

would later demonstrate his proficiency in this style of writing by utilizing it in the 

last part of his preface to his mathematical treatise. 

In 1234, the situation between Southern Song China and her northern 

neighbours underwent a decisive change: the Mongols successfully conquered 

the Jurchen Jin empire and became the Southern Song's new enemy to the 

north. In 1235, the Mongols began invading Sichuan, where Qin Jiushao was still 

serving as a military official. In his preface to the Shushu jiuzhang, Qin wrote that 

he spent ten years at the frontier amid the flying arrows and stone missiles, 

where he devoted his spare time to mathematical learning and research in spite 

of being troubled by ongoing warfare.37 However, from 1235 until Qin's preface 

was written in 1247, there is evidence that he did not spend the entire period in 

Sichuan. At some point between 1235 and 1239, Qin Jiushao left Sichuan and 

received a promotion to become the sub-prefect of Qizhou (rf'JIi38 According to a 

memorial to the emperor written by Liu Kezhuang, a contemporary official and 

poet, Qin Jiushao's treacherous behaviour in Qizhou was responsible for causing 

a military revolt there.39 This memorial did not seem to have any effect since Qin 

shortly received another promotion to become the prefect of Hezhou fP jit40 

Again, Liu Kezhuang wrote a memorial to the emperor attacking Qin Jiushao. 

35 Libbrecht, 26-27. 
36 Zhou, 325. 
37 Chen, Zhang, and Zhou, 10. 
38 Libbrecht, 28. Qizhou is now Qichun i f f# in the province of Hubei Si4b. 
39 Ibid. 
40 Present-day Hexian fn f l in Anhui &W. 
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This time, he alleged that Qin had smuggled salt and sold it illegally to the 

commoners.41 The truth of these allegations remains controversial, but according 

to Zhou Mi, a contemporary official and social critic, Qin became very rich around 

this time, thereby suggesting that Qin was, in fact, a corrupt official.42 

In 1239, Qin Jiushao was recommended by long-time friend Wu Qian ^ 

} f (1196 - 1262) to a position in Huzhou M'W43 They had met while Qin was 

still the xianwei in Qixian.44 Wu Qian was certainly one of Qin Jiushao's most 

influential connections because Wu occupied many high positions and would go 

on to become a minister of state in the 1250's. Qin Jiushao apparently also 

received a piece of land in Huzhou from Wu, on which he built a luxurious 

mansion.45 It is believed that this mansion then became the permanent 

residence of Qin Jiushao's family, including his mother.46 

In 1244, Qin Jiushao had to leave for Jiankang H H 4 7 to take up the post 

of vice-administrator there.48 His term of office ended prematurely when his 

mother passed away in the same year. At this time, he returned to Huzhou to 

carry out the customary mourning for three years, where it is believed he wrote 

the Shushu jiuzhang. The date of Qin's preface corresponds to the end of the 

mandated mourning period, so it is probable that he spent much of these three 

years on more mathematical research and writing his treatise. When the Shushu 

jiuzhang was completed, Qin would have been around forty-five years old. After 

Libbrecht, 28. 
Zhou, 325. 
Xu and Kong, 105. 
Ibid, 104. 
Zhou, 325. 
Han, 97. 
Present-day Nanjing SjjC in the province of Jiangsu ffi§| 
Libbrecht, 28. 
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that, there is no evidence that Qin ever became involved in mathematical work 

again. 

After he came out of mourning, Qin Jiushao was recommended to the 

imperial government on account of his proficiency in calendrical science.49 This 

occurred some time between 1247 and 1254 and was apparently done by Chen 

Zhensun WMM (? - 1261) who was in charge of the imperial academy at the 

time.50 It is unclear whether or not this recommendation led to anything, but 

official records show that Qin was soon back in Jiankang holding a military 

position.51 In 1255, he was relieved of his position, whereupon he returned to 

Huzhou.52 In 1257, he became the prefect of Qiongzhou Jjt'jlt53 This 

appointment apparently came about based on the recommendation of a chief 

minister with a notorious reputation, Jia Sidao MiUM (1213 - 1275), who had 

considerable influence in court at the time, his sister being one of the emperor's 

concubines.54 This recommendation could have been the result of a bribe by Qin 

Jiushao because there is no evidence that he had connections to Jia previously. 

Qin Jiushao only stayed in Qiongzhou for a few months. He was dismissed due 

to allegations of bad behaviour and corruption.55 

In 1259, Qin Jiushao's official career received a new boost from Wu Qian, 

who had just been appointed as a minister of state. Qin followed Wu into the 

capital and subsequently received two new appointments, first to Huzhou and 

then to Jiangxi ttffi. Both appointments were extremely short-lived as 

49 Zhou, 325. 
50 Libbrecht, 29; Xu and Kong, 54. 
51 Libbrecht, 29. 
52 Xu and Kong, 247. 
53 Present-day Qiongxian IJiH in Hainandao ^H^I 
54 Zhou, 325. 
55 Xu and Kong, 250-251. 
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allegations of inappropriate conduct continued to plague him. His most 

outspoken critic was again Liu Kezhuang whose memorials to the emperor 

proved much more effective this time in ousting him.56 

In 1260, the rivalry between the two ministers of state, Jia Sidao and Wu 

Qian, reached its conclusion with Wu's defeat when he was charged with 

deceiving the emperor and was banished. In 1262, an imperial decree was 

passed to dismiss all of Wu Qian's associates and to forbid them to ever again 

hold official positions. In the meantime, Qin Jiushao had been sent to Meizhou 

#|;J'H57 to be the prefect. Zhou Mi wrote that Qin died there while still in office.58 

Therefore, most historians infer that Qin must have died in 1261, before the 

imperial decree was passed. However, others like Xu and Kong think Qin's 

connections to Jia Sidao and his location in out-of-the-way Meizhou were enough 

to prevent Qin from being affected by the decree.59 In any case, historians have 

not been able to find any evidence that Qin Jiushao lived beyond the 1260's. 

Therefore, he most probably did not live to see the completion of the Mongol 

conquest of China, and his entire life was spent under the Southern Song. 

The Qin Jiushao to be Remembered in History 

From the above, we can see that Qin Jiushao was by no means a 

professional mathematician. His main occupation was an official who had held 

both military and civil positions at various times. It is interesting to note the 

contrast between Qin Jiushao and Shen Gua tfcffe (1031 - 1095), the much 

better known eleventh-century Song official who enjoys a very positive image in 

56 Ibid, 251. 
57 Present-day Meixian WM in the province of Guangdong fMM 
58 Zhou, 325. 
59 Xu and Kong, 256. 
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historiography. Shen really was a polymath. His Dream Pool Essays (Mengxi 

bitan ^ ^ | S g £ ) delved into mathematics, astronomy, zoology, botany, and the 

history of technology among other subjects. Qin certainly could not match Shen 

in either versatility or reputation, but in terms of mathematical abilities, Qin could 

be said to surpass Shen. However, for Qin Jiushao, mathematics was only a 

part-time pursuit to be indulged in either as an escape or as a hobby. Therefore, 

though a keen learner, he most likely was never involved in teaching 

mathematics to others. It is then especially noteworthy that his mathematical 

treatise is of such high intellectual worth. 

The historical evidence we have about Qin Jiushao indicates that he was 

a corrupt official and an individual of questionable morality in spite of his 

intellectual brilliance. This evidence is currently limited to the writings of Liu 

Kezhuang and Zhou Mi. According to Liu, who never commented on Qin 

Jiushao's mathematical talent, Qin was a terrible and corrupt official who was 

involved in illegal salt trade and whose behaviour had caused soldiers to rebel.60 

Zhou Mi's account paints Qin in an even worse light. He described Qin Jiushao 

as someone who was multi-talented, but extremely indiscreet in his relations with 

women, extravagant, boastful, and dangerous. According to Zhou, Qin had no 

qualms about poisoning people to whom he objected, including his own 

nephew.61 

With such accounts provided by Qin Jiushao's contemporaries, 

compounded with the lack of testimonials to the contrary, it is no wonder that 

Qin's character has a very negative reputation in much of the historiography 

about him. In all the biographies Libbrecht has written about Qin, the former 

60 Libbrecht, 28. 
61 Zhou, 324-328. 
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does not question Liu Kezhuang's and Zhou Mi's statements. Instead, Libbrecht 

used them to reconstruct Qin's life, thereby confirming that Qin had indeed 

caused a military revolt and mistreated the common people. In the Dictionary of 

Scientific Biographies, Ho Peng Yoke, one of the leading historians in the field of 

the history of Chinese science and technology, takes the same attitude. 

Another point against Qin Jiushao is his connection to Jia Sidao. 

According to Zhou Mi, Qin became the prefect of Qiongzhou on Jia's 

recommendation. Jia Sidao himself has a very negative reputation in 

historiography as a corrupt and incompetent minister who was willing to betray 

his country for his own interests.62 By associating with Jia and benefitting from 

his favours, Qin Jiushao became tainted by association and he seemed like one 

who would resort to any means to secure his own profit. Therefore, some 

historians protest very vehemently against Qin's character even while 

acknowledging his intellectual brilliance.63 

Even though intellectual brilliance and an immoral character are not 

mutually exclusive qualities in a person, Qin Jiushao's mathematical abilities 

seem to have been a major factor in sparking a movement to redeem the image 

of his character. When Chinese scholars began doing extensive research into 

Qin Jiushao's work during the Qing dynasty, several of them questioned the 

credibility of Zhou Mi's account of Qin Jiushao's character. For example, Qing 

mathematician Jiao Xun &M (1763 - 1820) pointed out that Zhou Mi's account 

was based on information provided by a certain Chen Shengguan WMM, so 

Zhou Mi most likely did not personally know Qin Jiushao. Therefore, Zhou's 

M Xu and Kong, 249. 
63 See, for example, Li Zhaohua, Zhongguo shuxue shi (History of Chinese 

Mathematics) (Taipei: Wenjin chubanshe, 1995), 136. 
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information might very well have been inaccurate. Another Qing mathematician, 

Lu Xinyuan $k'bM (1834 - 94), pointed out that Qin Jiushao had close ties to Wu 

Qian, who is remembered as a respectable official in direct contrast to Jia Sidao. 

Therefore, Lu argued that Qin could not have been the despicable man that Zhou 

Mi would like people to believe he was.64 

The movement to redeem Qin Jiushao's historical image has continued 

into recent times. Many historians today side with the Qing scholars mentioned 

above and dismiss Zhou Mi's account as inaccurate in terms of its description of 

Qin's character and behaviour.65 There are also historians who argue that Liu 

Kezhuang and Zhou Mi intentionally distorted Qin's character because they 

wanted to please Jia Sidao, so they did everything they could to attack Jia's 

political opponent Wu Qian and others close to Wu, including Qin Jiushao.66 

Therefore, there currently exist two schools of thought regarding Qin 

Jiushao. One school takes the information written by Liu Kezhuang and Zhou Mi 

as solid evidence of Qin's questionable character. The other school calls Liu's 

and Zhou's credibility into question and argues instead that Qin Jiushao was 

admirable in terms of both moral character and intellectual brilliance. With such 

limited historical evidence available and in the absence of any new evidence, it is 

indeed difficult to decide which school is correct. However, an objective 

evaluation of existing evidence is possible and shall be attempted here. 

Liu Kezhuang's memorials to the emperor are currently our most solid 

source of evidence that Qin Jiushao behaved problematically in his various 

official positions in Qizhou, Hezhou, Huzhou, and Jiangxi. Liu Kezhuang himself 

was from Fujian ^ I l t and served in various official positions in both Hangzhou 

64 Xu and Kong, 263-264. 
65 See, for example, Han, 98. 
66 See, for example, Xu and Kong, 263. 
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and Fujian during his career. In other words, Liu and Qin never seemed to 

have been in the same administrative district at the same time. Therefore, it is 

questionable that Liu could have been so intimately aware of Qin's behaviour as 

to be able to accuse him justly of inappropriate conduct, so it is quite possible 

that Liu's testimonial was indeed tainted by the factional rivalry between Jia 

Sidao and Wu Qian. 

However, the same cannot be said about Zhou Mi's account. After all, 

Zhou's account was written after Wu Qian had already been driven from power 

and after Qin Jiushao had passed away. Therefore, by that time, there could 

have been no further reason to attack Qin in the interest of factional rivalry. 

Furthermore, Zhou Mi was not an associate or supporter of Jia Sidao, so he 

could have had no reason to aim his writings at pleasing Jia. However, Zhou's 

account cannot be taken as the absolute truth either. It is doubtful that Zhou ever 

met Qin Jiushao himself, and there is no means of verifying the accuracy of his 

source of information. Furthermore, his Guixin zazhi ^^^M, (Miscellaneous 

Notes from the Guixin Quarter), in which we find the entry about Qin Jiushao, 

was not written as a historical text, but a record of the conversations and gossip 

shared between him and his friends.68 Therefore, Zhou Mi's evaluation of Qin 

Jiushao's character is probably not entirely reliable. 

How, then, should we construct the image of Qin Jiushao in history? We 

are certain that he was an official who happened to have been brilliant in 

mathematics. Because there is no biography of him in the Songshi 5)55̂  

(Standard History of the Song Dynasty), we can safely say that he never attained 

b 'Xu and Kong, 251. 
68 Jennifer W. Jay, A Change in Dynasties (Bellingham, Washington: Centre of 

East Asian Studies, Western Washington University, 1991), 233. 
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great fame or influence on the national political scene. Though his reputation as 

an official and as an individual has been considerably damaged by his 

contemporaries, the absence of more objective corroborating evidence suggests 

that Qin Jiushao's character might have been unjustly maligned. However, there 

can be no doubt as to his brilliance as a mathematician, and proof of this will be 

discussed in the next chapter. 

23 



Chapter 2: The Shushu jiuzhang and its Significance 

There can be no doubt as to the authenticity of Qin Jiushao's treatise, the 

Shushu jiuzhang.69 It stands as proof of Qin Jiushao's outstanding mathematical 

abilities and as a valuable source of information about Southern Song China. 

This chapter will explore the qualities that mark the Shushu jiuzhang as a 

milestone work in the history of mathematics and the reasons why it was written. 

My goal here is to contextualize Qin Jiushao's work in the midst of both earlier 

and later mathematical texts and to disprove Libbrecht's remark that 

"mathematics was the servant of the more important sciences of the heaven."70 

A Selective Discussion of the Shushu jiuzhang 

True to its title, the Shushu jiuzhang (Mathematical Treatise in Nine 

Sections) is divided into nine sections, with each section covering a different 

category of problems. Each section contains nine problems, totalling eighty-one 

problems along with their solutions. The nine categories are: 

1. Dayan lei ^ f f f H (indeterminate analysis) 

2. Tianshi lei 3i$$M (heavenly phenomena) 

3. Tianyu lei H^c l l (boundaries of fields) 

4. Cewang lei MM9& (measuring at a distance/telemetry) 

5. Fuyi lei K ^ H (taxes and levies of service) 

6. Qiangu lei $&W$& (money and grain) 

7. Yingjian lei H H H (fortifications and buildings) 

69 Libbrecht, 35. 
70 Ibid, 4. 
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8. Junlu lei W-MM (military affairs) 

9. Shiwu lei 7U#JH (commercial affairs) 

The above list shows that Qin Jiushao delved into a wide variety of topics 

in his treatise. In order to fully demonstrate Qin's methods and the type of 

mathematics that he did, I will be using examples from each of the nine sections. 

The section that has drawn the most attention among historians and 

mathematicians alike is the one on the dayan rule or indeterminate analysis. 

This is because it contains the first systematic description of what is known today 

as the Chinese Remainder Theorem. It is used to solve problems like the 

famous "Sunzi %rf problem" which dates from around the fourth century CE.71 

The "Sunzi problem" is as follows: 

The number of objects we have is unknown. If we count the 
objects by threes, there is a remainder of two. If we count them by 
fives, there is a remainder of three. If we count them by sevens, 
the remainder is two. How many objects do we have? Answer: 23 

Although the "Sunzi problem" had already been solved in the fourth 

century, there remained a strong interest among the Chinese literati in brain-

teasers like this, and this was why the "Sunzi problem" was widely circulated and 

widely known in pre-modern China.72 The "Sunzi problem" is only one special 

case of indeterminate problems. Qin Jiushao made an extremely important 

contribution to the history of mathematics by laying out a general method that 

could be used to solve all similar types of problems. The dayan method involves 

This problem was originally found in the Sunzi suanjing JITJS^S (Master 
Sun's Mathematical Classic), whose author remains unknown. Because this text 
contains references to Buddhism, it must have been written after Buddhism had spread to 
China during the first centuries CE. Therefore, its author could not have been Sun Wu J£ 
3£, author of Sunzi bingfa J S T ^ S (Master Sun's Art of War), who lived during the sixth 
century BCE. 

72 Ho Peng Yoke, and He Guanbiao, Zhongguo keji shi gai lun (An Overview of 
the History of Technology in China) (Hong Kong: Zhonghua shuju, 1988), 82. 
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reducing certain given numbers until they are relatively prime, followed by a 

series of multiplication and division operations to obtain the answer. An English 

translation of Qin Jiushao's step-by-step instructions for the dayan method has 

been provided by both Libbrecht and Dauben.73 Here, a demonstration of how it 

works can be seen in the following example taken from Qin Jiushao's dayan 

section. 

Section 1 (indeterminate analysis), Problem 5: Three farmers 
divided their harvested rice equally among themselves to be sold. 
Farmer A sold his rice to the local government and had 3 dou 4- 2 
sheng J\ of rice remaining. Farmer B sold his rice to the 
commoners of Anji74 ^ in and had 7 dou of rice remaining. 
Farmer C sold his to people in Pingjiang75 "f-tL and had 3 dou 
remaining. How much rice did they have originally? 

Solution: 

It is known that the hu ffl (measuring vessel) used by the government has 

a capacity of 8 dou 3 sheng; the one used in Anji is 1 shi 5 1 dou; and the one 

used in Pingjiang is 1 shi 3 dou 5 sheng. 

Converting these capacities to the same unit (1 shi =10 dou =100 

sheng): 

Government hu = 83 sheng 

Anji hu= 110 sheng 

Pingjiang hu = 135 sheng, 

thus giving us the three numbers that have to be reduced until they are relatively 

prime. 

See Libbrecht, 328-332; Joseph W. Dauben, "Chinese Mathematics," in The 
Mathematics of Egypt, Mesopotamia, China, India, and Islam: A Sourcebook, ed. Victor 
Katz (Princeton: Princeton University Press, 2007), 314-315. 

74 Present-day Huzhou MJM in the province of Zhejiang WftL 
75 Present-day Suzhou M')M in the province of Jiangsu UM 



In modern notation, this problem can be represented in the following 

ways: 

Ar = 32(mod83) 

N = 7(modll0) 

N = 3(modl35) ,76 where N is the amount of rice each farmer started out with, or 

N = 83x + 32, where x is the number of government hu of rice sold by Farmer A 
N = 1 lOy + 7, where y is the number of Anji hu of rice sold by Farmer B 

N = 135z + 3, where z is the number of Pingjiang hu of rice sold by Farmer C 

Going back to the numbers 83, 110, and 135, 110 and 135 have a 

common factor of 5. According to Qin's dayan rule, only the odd number, 135, 

needs to be reduced here by dividing it by 5. 

83, 110 135 -> 83,110,27 

These numbers are now relatively prime. These are the dingshu ^M'. 

#1=83, a2= 110, a3 = 27 

Multiplying the dingshu together, we get the yanmu $ ! # : 

83x 110x27 = 246 510 

To get the yanshu ftjlft (mit 1 < / < 3), two of the three dingshu (a i ) have 

to be multiplied together each time such that: 

ml =a2xa3= 110 x 27 = 2970 
m2=alx a3= 83 x 27 = 2241 
m3 =a{ xa 2 =83 x 110 = 9130 

Then, get the remainder (jishu pff&g,.) of mi -4- a(: 

/»!+«!= 2970-4- 83 = 35 r 65 

m2+a2=22^+ 110 = 20r41 

m3 +a3 =9130 + 27 = 338r4 

7 s = t(modu) means that s and t have the same remainder when divided by 
u. 
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Therefore, gx = 65, g2 = 41, g3 = 4. 

Then, apply the dayan qiuyi shu ^ f f f ^c—I IJ (ie. solve the congruence 

kl x gt = ̂ moda,)). Here, we need to find three numbers (k l) such that their 

products with the jishu, when divided by the dingshu, will yield a remainder of 

one. 

&! x 65 = l(mod83) 

£ 1 = 23 

ife2x41sl(modll0) 

A:2 =51 

k3 x 4 = l(mod27) 

k3=7 

Perform the operation kt * ml to get the yongshu #jt5( (5,): 

S1 = ky x /Wj= 23 x 2970 = 68 310 

S2=k2X m2= 51 X 2241 = 114 291 

S3=k3xm3=7 x 9130 = 63 910 

Using the remainders given in the problem (i?j= 32, R2= 70, and i?3 = 

30), multiply these by the yongshu (St): 

N, =i?! x Sl = 32 X 68 310 = 2 185 920 
N2=R2x S2= 70 x 114 291 = 8 000 370 
A^3=i?3x5,3=30 x 63 910=1 917 300 

Adding these together, we get a zongshu &§!&: 

^ + ^ 2 + ^ 3 = 1 2 1 0 3 5 9 0 



Divide this by the yanmu. The remainder will be N, the answer to this 

problem. 

12 103 590 + 246 510 = 49 r 24 600 

Therefore, N=24 600. Each farmer had 24 600 sheng or 246 shi of rice 

originally. 

Altogether, they had 246 x 3 = 738 shi of rice. 

If we use the individual measurement standards of each different place to 

calculate: 

Farmer A (government hu): 

246x100 _ , . 
p, = « 296 shi 
yi 83 

Farmer B (Anji hu): 

246x100 „„, u. 
p9 = « 224 shi 
Fl 110 

Farmer C (Pingjiang hu): 

246x100 ,„„ , . 
p, = = 182 shi 
yi 135 

Qin Jiushao did not invent the dayan rule himself. In his preface, Qin 

stated that the dayan rule had already been in use among astronomers for 

calendrical calculations.77 However, it was not well known among 

mathematicians. Being a mathematician himself who had studied under 

astronomers, Qin was in the perfect position to help spread the dayan rule to 

mathematical circles and push it into more widespread use. Here we see a 

method in astronomy being applied to solve problems in mathematics. 

Therefore, at least in Qin Jiushao's perspective, mathematics did not simply exist 

77 Chen, Zhang, and Zhou, 5. 
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to serve astronomy, but was an independent field that could also absorb methods 

from astronomy. 

In the dayan section, Qin Jiushao demonstrated that the application of the 

dayan rule was not simply limited to calendrical calculations. He also used it to 

solve a variety of problems that reflect a concern with government administrative 

tasks, finances, construction, and volume problems. Therefore, besides one 

question on calendrical calculations and one on oracle readings, Qin also had 

one question about four counties dividing the labour of building a dyke, one on 

monetary exchange, two on calculating volume based on different-sized 

containers, two on the distance travelled by government messengers, and one 

about laying the foundation of a building with four different types of tiles. In other 

words, the situations described in Qin Jiushao's problems reflect an emphasis on 

practical day-to-day affairs. This emphasis is apparent throughout his treatise. 

Because of this emphasis, Qin Jiushao's treatise is very significant historically as 

a reflection of small details within Southern Song society. From this first section 

on the dayan rule, we learn about different measurement standards used during 

the Southern Song dynasty. In the question about building a dyke, Qin specified 

that one //'78 S was equal to three hundred and sixty bu 0, while one bu was 

equal to five chi R and eight cun \f". The fact that Qin Jiushao had to define how 

long the //' and the bu were as units of length suggests that these were not 

commonly known or that their definitions varied across time or space. Indeed, 

we know that one bu was equal to eight chi during the Zhou M dynasty (1066 -

221 BCE), and six chi during the Qin M dynasty (221 - 206 BCE).79 Even within 

the confines of Qin Jiushao's text, we find that Qin himself was not consistent in 

78 One //' is equivalent to about one third of a mile. 
79 Chen, Zhang, and Zhou, 65. 
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his definitions of the measuring units. For example, in the second question of 

section 3, he defined one //' as being equal to three hundred bu instead of three 

hundred and sixty.80 

In the question about monetary exchange, Qin mentioned using coins to 

exchange toxjiuhui H # . Jiuhui refers to old huizi # T , which was a type of 

paper currency issued by the Southern Song government from the year 1160 

onwards.81 This type of currency was re-issued every three years, and the value 

of each new generation of huizi was defined at the time of issuance. By 1240, 

the newest huizi in use was the eighteenth generation. Qin's problem reflects the 

fact that this type of currency became devalued over the years because the 

government had issued too much of it to cover rising military costs.82 

In the problem about three farmers dividing their harvested rice to be sold, 

whose solution is given above, we learn that volume measures were not 

standardized throughout the empire during the Southern Song. Instead, different 

locales had different measures even though the name of the measurement unit 

used remained identical.83 In the problem, Qin Jiushao implied that the standard 

of measurement for rice set by the government was not, in fact, adopted 

everywhere. Villages and cities could use their own local measuring standards, 

so conversion calculations were necessary for transactions between different 

locales. 

The questions in Section 2 (heavenly phenomena) deal with the calendar, 

astronomical phenomena, and precipitation. More specifically, the first three 

questions deal with calendrical calculations. The fourth question is about 

80 Ibid, 165. 
81 Ibid, 326. 
82 Ibid, 72. 
83 Ibid, 82. 
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calculating the speed of the planet Jupiter based on data collected from 

astronomical observations. The fifth question is about calculating the length of 

shadows on summer and winter solstices under different calendars. The last four 

questions are about calculating the depth of precipitation on level ground based 

on the amount collected on a slope or in certain containers. 

From these questions, we gain several insights into Chinese astronomy. 

First of all, the winter solstice served as an important marker on the calendar for 

Chinese astronomers for the purpose of calculations. Second, Qin Jiushao made 

reference to a calculation method invented by astronomer He Chengtian {tf&3i 

(370 - 447) in one of the questions. This is clear evidence that He's method had 

survived into the thirteenth century and was part of the long tradition of Chinese 

astronomy. From the fourth question in this section, we learn that observing the 

position of Jupiter was also part of that tradition. 

From the questions dealing with calculating the depth of precipitation, we 

learn that containers such as the following were being used to collect 

precipitation during the Southern Song dynasty: 

Figure 2 - Example of container used to collect precipitation 
(illustration taken from Chen, Zhang, and Zhou, 140) 
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Qin Jiushao stated that some people assumed that the depth of 

precipitation collected in such containers was the same as the depth on level 

ground.84 Qin rightly pointed out that this type of assumption was incorrect. 

Therefore, in this case, calculations had to be done in order to find the precise 

depth of precipitation accumulated on level ground. Although Qin did not 

explicitly give a general formula for this type of calculations, his method for 

finding the depth of precipitation on level ground based on the depth of 

precipitation collected in containers like the one above can be reduced to the 

following formula: 

/*,= j{[dH+{D-d)hf+{dHf+[dH+{D-d)h]dH}^ 
3{DH) 

The third section (boundaries of fields) of Qin Jiushao's treatise deals with 

calculating the area of different-shaped agricultural fields. The first question is 

about calculating the area of a kite-shaped field. Here, Qin Jiushao solved it with 

a fourth-degree equation: 

-x4 + 763 200 x2- 40 642 560 000 = 0 

The method used by Qin to extract the root of this equation is similar to 

the one developed by British mathematician William George Horner (1786 -

1837) in 1819. Qin's method is known as the zhengfu kaifang fa JEM fMTjfe 

(positive and negative root extraction method). He was not the creator of this 

method, but his treatise is the earliest we have today that clearly explains it.86 

Although it has been pointed out by scholars that there is a more direct way of 

84 Ibid, 138. 
85 Ibid, 139-140. 
86 Libbrecht, 180. 
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solving this problem without resorting to a fourth-degree equation, Qin Jiushao's 

actual intention might have been to demonstrate the workings of the zhengfu 

kaifang fa rather than insisting that it was the only way to solve it.87 

Another method worthy of note in this section is Qin Jiushao's formula for 

finding the area of a triangle based on the length of its three sides: 

where a,b,c are the lengths of the sides of the triangle. It is similar to the formula 

developed by Heron (ca. 10 - 70) of Alexandria, but Qin Jiushao seemed to have 

developed it independently.88 

In section 4 (measuring at a distance/telemetry) of his treatise, Qin 

Jiushao dealt with problems involving calculating distances or heights based on 

observations from far away. For example, his first question is about calculating 

the height of a distant mountain and the distance between the mountain and the 

town of the observer using the known height of a tree in-between. For questions 

like this, Qin Jiushao made use of the principle of similar triangles to solve them. 

However, in the fifth question of this section, Qin actually made use of a tenth-

degree equation to find the solution. This is the first known instance of a tenth-

degree equation being solved in Chinese mathematics. The question deals with 

finding the circumference and diameter of a circular town wall from afar: 

Section 4 (measuring at a distance/telemetry), Problem 5: 
There is a round town of which we do not know the circumference 
and the diameter. There are four gates [in the wall]. Three// 
outside the northern [gate] there is a high tree. When we go 
outside the southern gate and turn east, we must cover 9 //' before 

Chen, Zhang, and Zhou, 163. 
Ibid, 168. 
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we see the tree. Find the circumference and the diameter [x2] of 
the town (#=3).89 

W?;W 

Figure 3 - Original illustration from the Shushu jiuzhang for Problem 5 of Section 4 
(illustration taken from Libbrecht, 136) 

The equation Qin used to solve it is 

* , 0+15jt8 + 72j t6-864x4-11664x2 -34992 = 0, 

where x2 was equal to the diameter of the town wall. Again here, scholars have 

questioned Qin's usage of such a complex method to solve a simple question. If 

the diameter of the town wall was not specified as x2, but a simple y instead, 

then the equation could be reduced to a fifth-degree equation: 

y5 + 1 5 / + 7 2 / - 8 6 4 / -11664>>-34992 =0.90 

Libbrecht, 134-135. 
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Furthermore, by making use of simple geometrical principles, this problem 

could actually be solved with a third-degree equation instead.91 Therefore, 

although historians generally acknowledge that this problem really showcases 

the sophistication of Qin Jiushao's mathematical abilities, they are divided as to 

why Qin chose such an overly complex way to solve it. For example, historian 

Qian Baocong HUlf? believed that Qin Jiushao's intention was to show off his 

own skills, while Chen, Zhang, and Zhou convincingly argue that Qin Jiushao's 

motive was purely the scholarly desire to demonstrate that the zhengfu kaifang fa 

could be used to solve equations of any degree.92 Therefore, Qin Jiushao's 

choice of method should be acknowledged for its potential to further 

mathematical research and studies. Indeed, engaging in mathematical work 

should not simply be about finding the simplest solution to a problem. Instead, it 

should also encompass the notion of pushing the limits of what could be done. 

One of the most striking themes in this section is about military and 

warfare. Qin Jiushao included three questions that dealt with calculating the size 

of the enemy's camp or fortress or how far away it was. Later on in the treatise, 

Qin would devote an entire section to military affairs. Given that Qin lived in 

times of regular warfare, it is certainly not surprising that the military theme is so 

visible throughout his work. 

Another point worthy of note in this section is that Qin Jiushao used 

different values for pi (ratio of a circle's circumference to its diameter) in different 

questions. In the problem quoted above, he used n= 3. In the sixth problem of 

22 
this section, he used 7t=—. In a previous section, he also used the value of 

Ibid, 136. 
Chen, Zhang, and Zhou, 240. 
Ibid, 242-243. 
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VlO for pi. Chinese mathematicians and astronomers have a long history of 

working with pi, which dates at least to the Han dynasty. The actual values used 

varied among individual mathematicians.93 For example, Zhang Heng W$i (78 -

139 CE) used n=^j\Q (-3.16228); Wang Fan J£# (219-257 CE) used 

142 
7t = {- 3.15556); and Liu Hui Wfo (ca. 3rd century CE) came up with 

157 
#=3.141024 or /r = (= 3.14) as an approximate in fraction form.94 By the 

fifth century, astronomer Zu Chongzhi l i L S f i (429 - 500 CE) was able to come 

up with a much more accurate value of pi. He determined it to be approximately 

355 22 
equal to (~ 3.14159), but also used — as an approximate value.95 The fact 

that Qin Jiushao used such a variety of values for pi suggests that he was very 

likely aware of the works written by most, if not all, of the mathematicians and 

astronomers listed above. The actual choice of the value of pi to be used for 

each question indicates that Qin was more concerned with ease of calculation 

than with the accuracy of the result. 

In section 5 (taxes and levies of service) of his treatise, Qin Jiushao made 

extensive use of ratios to deal with the very practical matters of calculating taxes, 

rent, and labour. For example, the first question is about six villages that had 

land that varied in quality. The question is to calculate the amount of taxes levied 

on each type of land based on the principle that owners of better-quality land 

were expected to pay more taxes. However, this was not the reality during Qin 

Jiushao's time. During the Southern Song dynasty, taxes levied were based 

93 

94 Li and Du, 66-68 
Today, the value of pi has been determined to be 3.14159265... 

95 
Ibid, 83. 
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solely on the size of the land owned, and did not take into account the quality of 

the land and how much it could yield. It is obvious that Qin Jiushao devoted a lot 

of time to creating this question because he had to specify how much of each 

grade of land could be found in each of the six villages. This is by far the longest 

question in the entire treatise, taking up thirty-two pages in the original 

manuscript.96 Historians have, of course, speculated why Qin devoted so much 

time to a question that was based on a make-believe tax system. One likely 

explanation is that Qin had been influenced by the Neo-Confucian philosopher 

Zhu Xi MM (1130 - 1200) who advocated for a fairer tax system that took land 

quality into account.97 

Section 6 (money and grain) of the treatise is perhaps the most 

interesting section because the problems here cover a great variety of practical 

situations involving money and grain, and this shows Qin Jiushao's willingness to 

engage his mathematics in regular day-to-day affairs. The first question is about 

four towns having to transport their collected taxes to the capital. It involves 

calculating the value of silver and cloth, and converting old huizi currency to new 

huizi. The second question is about calculating the amount of prepaid 

transportation costs that should be refunded after a shipment of rice failed to 

reach its final destination. The third question is about comparing the price of rice 

from five different districts while taking transportation costs into account, and 

involves converting various volume measuring standards to the government 

standard. The fourth question is about calculating the dimensions of the 

measuring containers needed for given volumes. The fifth describes a situation 

in which the government has to borrow warehouses to temporarily store grain 

96 Chen, Zhang, and Zhou, 282. 
97 Ibid, 283. 
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while awaiting transport. It is a volume question that asks for the amount of grain 

that could be stored in the warehouses given the dimensions. In the sixth 

question, the government is described as having a set amount of money to buy 

grain and pay for transportation costs and middlemen fees, so the question is to 

calculate the actual amount of grain that could be bought. The seventh question 

involves dividing tax revenues among three government departments according 

to a given ratio, and the eighth is about the government lending out money with a 

monthly interest of 6.5%. The last question in this section is the most notable out 

of the nine. The situation described in the question is about a farmer paying 

1534 shi of rice as tax. However, upon examination, it was discovered that the 

1534 shi included both rice and another grain, probably millet. In order to 

calculate the actual amount of pure rice paid by the farmer, Qin Jiushao 

proposed first taking a random sample from what the farmer paid, and then 

calculating based on the ratio of rice to millet in the sample. This use of a 

random sample is considered a very innovative approach in the history of 

mathematics. Western mathematicians did not use it until the seventeenth 

century.98 

The seventh section (fortifications and buildings) of the treatise deals with 

construction problems. Here, Qin Jiushao looked at calculating the amount of 

material needed to build various structures, the number of workmen needed, and 

the amount of money needed to pay the wages of the labourers. The detail in 

which Qin delved into these problems suggests that he really was very 

knowledgeable in the field of construction. In fact, it is believed that Qin was 

personally involved in the designing and building of his mansion in Huzhou.99 

Ibid, 367. 
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The eighth section (military affairs) of the treatise deals with military 

matters, including problems on calculating the dimensions of the camp needed to 

house a given number of soldiers, the number of soldiers required for certain 

battle formations, and the amount of time needed to makes weapons for the 

soldiers. The methods employed in this section are generally not complex. The 

most involved solution is perhaps the one for the final problem of this section, 

which requires the use of the Rule of Double False Positions taken from the Nine 

Chapters. The problem can be translated as follows: 

Section 8 (military affairs), Problem 9: There are three types of 
material in the warehouse for making clothing for the soldiers: 
hemp cloth, floss silk, and inferior silk. If we use 8 bolts of hemp 
cloth for every 6 soldiers, then we are short by 160 bolts. If we 
use 9 bolts for every 7 soldiers, then we have 560 bolts extra. As 
for floss silk, if we use 150 Hang M for every 8 soldiers, then we 
have 16 500 Hang extra. If we use 170 Hang for every 9 soldiers, 
then we have 14 400 Hang extra. As for the inferior silk, if we use 
13 jin ff for every 4 soldiers, then we are short by 6804 jin. If we 
use 14y/A7 for every 5 soldiers, then we have just the right amount. 
How many soldiers are there? How much hemp cloth, floss silk, 
and inferior silk are there? Answer: 15 120 soldiers, 30 000 bolts 
of hemp cloth, 300 000 Hang of floss silk, and 42 336 jin of inferior 

This type of problem is generally classified as ying buzu M^FAEL (excess 

and deficit). In the problem above, three cases are presented. The case with the 

hemp cloth is considered as being one excess and one deficit. The case with the 

floss silk is considered as being two excesses. The case with the inferior silk is 

considered as being one deficit and one exact fit. The methods required to deal 

with all three cases are already dealt with in the Nine Chapters. Qin Jiushao did 

not create anything new here, so his intention here was probably to demonstrate 

the workings of old methods in new situations. 

One jin was approximately equal to 600 grams, while 1 jin = 16 Hang. 
40 



As mentioned before, it is not surprising that Qin Jiushao has so many 

questions devoted to the military theme in his treatise. After all, he lived in an era 

when warfare was common. Furthermore, it must be recalled that he had 

actually held several military positions throughout his career. Therefore, it is a 

natural choice for him to deal with questions that involve battle formations and 

military supplies because those must have been familiar subjects to him. 

The final section (commercial affairs) of the Shushu jiuzhang deals with 

commercial matters. The first problem uses a system of linear equations to solve 

for the value of three different types of goods. The problem reads as follows: 

Section 9 (commercial affairs), Problem 1: "Three times we 
close a bargain; each time we pay for the goods an amount of 
precisely 1 470 000 guvan.t101] The first time they send 3500 
bundles of garu wood, 2200 jin of tortoiseshell, and 375 cases of 
frankincense. The next time they send 2970 bundles of garu 

wood, 2130 jin of tortoiseshell, and 3056— cases of frankincense. 

The last time they send 3200 bundles of garu wood, 1500y'/A7 of 
tortoiseshell, and 3750 cases of frankincense. We wish to know 
the value of each bundle [of garu wood, each jin of tortoiseshell, 
and each case of frankincense]."102 Answer: 300 guan, 180 guan, 
and 64 guan 

In his solution, Qin Jiushao was essentially working with the following 

system of equations: 

{
3500* + 2200>> + 375z = 1470000 

2970x + 2130y + 3056-z = 1470000, 

* 4 

3200x + 1500y + 3750z = 1470000 

where x = the price of one bundle of garu wood, y= the price of one jin of 

tortoiseshell, and z= the price of one case of frankincense. 

Guan I t is a monetary unit. 1 guan = 1000 coins. 
Libbrecht, 153. 
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The method he used to solve this system is the same as the modern 

method of elimination used today.103 Qin used this method again in the very next 

question which dealt with calculating the amount of products that should be paid 

back to each of four investors who had invested varying amounts of goods and 

money into a joint maritime trade venture. The original matrix-like diagrams that 

Qin included in this solution have been preserved.104 The diagrams are actually 

pictures of the counting board, and they illustrate the entire process of elimination 

that Qin went through to find the answer. Therefore, it is certain that Qin used 

the counting board to solve simultaneous equations.105 The remaining problems 

in this section deal mainly with the exchange of products and the calculation of 

interest. 

From the above summary of the contents of the Shushu jiuzhang, we 

come to the following conclusions. First of all, it is obvious that Qin Jiushao was 

very consistent in situating his problems in the context of a wide variety of real-

life situations. This is characteristic of all Chinese mathematical treatises in 

general.106 Therefore, in this case, Qin Jiushao was a true follower of the 

Chinese mathematical tradition. Even though he presented very abstract and 

sophisticated methods such as the dayan rule and the zhengfu kaifang fa 

(positive and negative root extraction method), he still tied them to practical 

problems. In other words, he never pushed beyond the boundaries of tradition, 

and he never delved into theoretical mathematical research. He provided 

methods to solve specific types of problems, but he never came up with a 

general theory for them. 

Chen, Zhang, and Zhou, 480. 
Ibid, 473. 
Libbrecht, 153. 
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The difficulty level of Qin Jiushao's problems is by no means uniform 

throughout his treatise. Some questions, such as the one involving the tenth-

degree equation, are extremely complicated. Even though Qin provided an 

answer and solution instructions for each of his questions, he did not explain why 

his methods worked. Furthermore, he assumed that the reader was already 

familiar with all the methods laid out in the Nine Chapters. This is apparent from 

the fact that he simply referred to these methods by name and did not elaborate 

on what they were or where they came from. Therefore, we can conclude that 

Qin Jiushao's intended audience was not beginners in mathematics, but people 

who were already quite competent in it. To achieve that competency during Qin 

Jiushao's time, one would first have to be familiar with the more elementary 

mathematical texts such as the Nine Chapters. In this sense, Qin Jiushao's 

treatise is a clear sign of the progress of mathematical development in China. 

This treatise contained ideas that went beyond those presented in previous 

treatises, and raised the cumulative body of mathematical thought in China to a 

higher level of sophistication. In writing the Shushu jiuzhang, Qin Jiushao was 

effectively creating a new building block of mathematical knowledge that could be 

laid on top of the foundation made by the earlier texts and marked a new step 

forward in the history of Chinese mathematics. 

Comparison of the Shushu jiuzhang with the Ten Mathematical Classics 

In order to understand how the Shushu jiuzhang differs from earlier 

Chinese mathematical texts, it is necessary to compare them in terms of both 

scope and level of difficulty. Unfortunately, most of the mathematical texts that 

were compiled before the Shushu jiuzhang have been lost. The most prominent 

texts among those still remaining today are the Ten Mathematical Classics, which 
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had served as official textbooks in the imperial academy during the Tang and the 

Northern Song dynasties. This collection of books were printed by the 

government in 1084 and distributed to public schools throughout Song China, so 

they were the mathematical texts that enjoyed the widest circulation in pre-

modern China. Therefore, a comparison of the Shushu jiuzhang with the Ten 

Mathematical Classics will be presented here. 

The Shushu jiuzhang actually covers many of the same topics and 

methods as the Ten Mathematical Classics. Like the Zhoubi suanjing MfftWM 

(Arithmetic Classic of the Gnomon and the Circular Paths of Heaven), which is 

one of the classics, the Shushu jiuzhang has questions dealing with right 

triangles and similar triangles. Like the Haidao suanjing (Sea-Island 

Mathematical Classic), another of the Ten Mathematical Classics, the Shushu 

jiuzhang also deals with calculating heights and distances based on observations 

and measurements from a distant point. Problems on calculating area of figures 

are covered in the Shushu jiuzhang as well as the classics Sunzi suanjing 

(Master Sun's Mathematical Classic) and Wucao suanjing JEfF^M 

(Mathematical Manual of the Five Government Departments). As mentioned 

before, the Shushu jiuzhang contains a general method that could be used solve 

remainder problems like the "Sunzi problem" from the Sunzi suanjing, thereby 

marking an increased understanding of such problems. Some of the classics 

also dealt with systems of equations and root extractions, but these never went 

beyond the third degree. Therefore, Qin Jiushao's ability to handle a tenth-

degree equation marks a significant advancement in the algebraic abilities of 

Chinese mathematicians. 
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Historians have often remarked that the Shushu jiuzhang is very similar to 

the Nine Chapters, which is certainly the most influential out of the Ten 

Mathematical Classics. As historian of Chinese mathematics Lam Lay Yong 

remarked, 

The predominant influence of the [Nine Chapters] on the 
mathematical thought in China for over a millennium can be 
compared with the influence of Euclid's "Elements" on geometry in 
the West. Most Chinese mathematical texts borrow ideas from the 
[Nine Chapters] in one form or the other...107 

Like the author of the Nine Chapters, Qin Jiushao also divided his treatise 

into nine separate categories, and he made extensive use of the methods laid out 

in the Nine Chapters. Besides the Rule of Double False Position discussed 

above, the methods for calculating area and volume, extracting square and cube 

roots, and solving systems of linear equations used by Qin Jiushao are all 

covered in the Nine Chapters. Qin Jiushao himself was also aware of this. In his 

preface, he stated that, out of all the methods he used in his treatise, only the 

dayan rule had not been covered in the Nine Chapters.™8 Therefore, it seems as 

though he intended his treatise to be an extension of or complement to the Nine 

Chapters. This is why the Shushu jiuzhang is sometimes described as the most 

representative successor to the Nine Chapters among all Chinese mathematical 

texts.109 

However, the full significance of the Shushu jiuzhang in the history of 

Chinese mathematics goes beyond its ability to complement the Nine Chapters. 

It has the special status of being one of the handful of works that represent the 

climax of the history of mathematics in pre-modern China. The sophistication of 

107 Lam Lay Yong, "Chu Shih-chieh's Suan-hsueh ch'i-meng (Introduction to 
Mathematical Studies)," Archive for History of Exact Sciences 21 (1979): 12. 

108 Chen, Zhang, and Zhou, 9. 
109 Ibid, 1. 
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its methods should not be viewed as a logical and inevitable end result of the 

tremendous influence of the Nine Chapters. Rather, the mathematics that Qin 

Jiushao did was a far and unexpected leap above the foundations laid by the 

Nine Chapters. By suddenly pushing the method of root extraction from the third 

to the tenth degree, Qin really was doing the unexpected and opened up 

possibilities of mastering even greater challenges in algebra. Furthermore, by 

bringing the dayan rule from the field of astronomy into mathematics, Qin Jiushao 

was essentially opening up a new area for investigation in Chinese mathematics. 

Therefore, rather than viewing the Shushu jiuzhang as a mere legacy of earlier 

works such as the Nine Chapters, its own unique legacy for posterity must also 

be acknowledged, and this will be discussed in the next chapter. 

Comparison of the Shushu jiuzhang with the Works of the other Song-Yuan 
Masters 

The uniqueness of the Shushu jiuzhang can only be fully understood by 

comparing this treatise with those written by the other three Song-Yuan masters: 

Li Ye, Yang Hui, and Zhu Shijie. Their works were all completed within the time 

span from 1247 to 1303, but historians have not been able to find any evidence 

that they ever met one another. Since they did not make reference to one 

another's work in their treatises, it is not possible to trace any sign of direct 

influence among the four. As mentioned before, the treatises written by the four 

Song-Yuan masters are considered the embodiment of the golden age of 

Chinese mathematics because the sophistication of their work was unmatched 

and unsurpassed in China until modern mathematics took hold. A comparison of 

all these treatises allows us to uncover their common characteristics and to 
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discover how differently Qin Jiushao approached mathematics in contrast to his 

contemporaries. 

Although Qin Jiushao's Shushu jiuzhang has the earliest known record of 

the use of the zero symbol in China, it is unlikely that he was the actual inventor 

of it. Li Ye also used the symbol in his treatise Ceyuan haijing MB#111 (Sea 

Mirror of Circle Measurements) which was completed in 1248, just one year after 

the Shushu jiuzhangV0 He remained in the Hebei M4b and Shanxi djffi area 

throughout his lifetime, which was controlled by the Jurchens followed by the 

Mongols.111 In other words, it is highly unlikely that Li Ye could have come into 

contact with Qin Jiushao's work and learnt the zero symbol from him. Therefore, 

the use of the zero symbol is probably an influence of Indian mathematics and 

was probably quite widespread in both northern and southern China by the 

middle of the thirteenth century.112 The use of the counting board to solve 

equations must also have been a widespread phenomenon because it is also 

evident in the treatises written by Li Ye and Zhu Shijie. 

Qin Jiushao engaged in many similar topics as the other three Song-Yuan 

masters, such as root extraction, solving systems of equations, and geometry 

with circles and triangles. Although Qin included a few questions on astronomy 

and the calendar in his treatise, the vast majority of his problems deal with topics 

that are purely mathematical. This preoccupation with purely mathematical 

topics is also evident in the works of the other three Song-Yuan masters who are 

known for their work on solving equations, magic squares, the Pascal triangle, 

and sum of series. This shows that all four Song-Yuan masters were not 

110 Dauben, 323. 
111 Ibid, 323. 
112 Indian mathematical texts have spread to China and been translated into 

Chinese since at least the Sui dynasty. See Li and Du, 107. 
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interested in finding new ways in which mathematics could serve astronomy. 

Instead, they were all pursuing mathematics for its own sake. However, the 

direction in which Qin Jiushao pursued mathematical work is quite different from 

the others. The dayan rule, which is one of the main highlights of Qin's work, is 

not covered in any of the treatises by the other three masters probably because 

the latter did not have a background in astronomy. Therefore, giving the dayan 

rule a place in Chinese mathematics is Qin Jiushao's unique contribution. 

Qin Jiushao's Motivation for Writing the Shushu jiuzhang 

The other three Song-Yuan masters seemed to have been more prolific 

than Qin Jiushao: they each wrote more than one mathematical treatise while Qin 

seems to have written only one. It is known that Li Ye, Yang Hui, and Zhu Shijie 

each wrote at least one treatise that covered elementary mathematics: Li wrote 

Yigu yanduan M.~&fM.$L (New Steps in Computation) in 1259; Yang completed 

Yang Hui suanfa W^-Wfk (Yang Hui's Mathematical Treatise) in 1275; Zhu 

wrote Suanxue qimeng M-^^M (Introduction to Mathematical Studies) in 1299. 

The problems and methods covered in these texts tend to be basic, so it is very 

likely that they were actually meant to be textbooks or useful reference books for 

beginning students in mathematics. Qin Jiushao is the only one out of the four 

who did not write a text for beginners. In the preface to the Shushu jiuzhang, Qin 

stated explicitly that his treatise was meant to be read by learned scholars at their 

leisure, almost as a recreational hobby.113 For Qin, mathematics was a very 

important part of the education of gentlemen. In his preface, he referred to the 

fact that mathematics had been considered one of the six gentlemanly arts that 

113 Chen, Zhang, and Zhou, 10. 
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must be mastered by the children of the nobility during the Zhou dynasty.114 He 

believed that this was because mathematics had a wide application and was 

useful in helping humans understand the Way {dao i t ) . He lamented the fact 

that, after the era of the great mathematicians of the Han dynasty, people began 

looking down on mathematics, and mathematicians became mere tools to be 

used, not people to become. This had led to the utilization of old methods by rote 

rather than with real understanding, thus resulting in the slow development of 

mathematics. Qin explained that he wrote his treatise after achieving some 

results from investigating the work of previous scholars, and he hoped that his 

treatise would be helpful in both practical usage and scholarly research.115 

Therefore, we can infer from the above that, for Qin Jiushao, writing a 

mathematical text was not about creating a teaching tool, but about sharing new 

findings with others who were also interested in the same field. In this sense, we 

see in Qin Jiushao a true mathematician. However, this attitude of Qin would 

have negative repercussions on the extent of his influence, and this will be 

discussed in the next chapter. 

114 Ibid, 8; Li and Du, 22. 
115 Chen, Zhang, and Zhou, 8-10. 
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Chapter 3: The Influence of Qin Jiushao and the Shushu jiuzhang 

The full significance of the Shushu jiuzhang was not recognized during 

Qin Jiushao's lifetime. It was an obscure text that failed to spark the interest of 

Chinese mathematicians until after they began studying European mathematics 

during the Qing dynasty. Therefore, an interim of almost six hundred years 

passed before Qin Jiushao's work was finally able to exert its influence. This 

chapter will discuss both the circumstances that led to this delay and those that 

led to its far-reaching impact on both mathematics and historical research since 

then. I will argue that the lack of state support for mathematical education was a 

major factor in limiting the influence of Qin Jiushao during the Southern Song, 

Yuan, and Ming dynasties. Another factor is the fact that the problems which he 

solved were not really necessary for the everyday needs of the people. These 

problems, while practical and involving agricultural fields, measurements, etc., 

were not immediate concerns of the ordinary people, especially those living in the 

cities. Officials did not take an interest in Qin's work either because all the 

arithmetic that they needed to know were already covered in the Ten 

Mathematical Classics. However, once mathematics finally became recognized 

as an important subject worth studying, scholars in both the East and the West 

were quick to recognize the significance of the Shushu jiuzhang, thus resulting in 

the celebrity status Qin Jiushao enjoys in the history of Chinese mathematics and 

in Sichuan today. 
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The Shushu jiuzhang in China - From the Thirteenth to the Nineteenth 
Century 

The means by which the Shushu jiuzhang survived until the nineteenth 

century was through several handwritten copies. There was no printed copy until 

1842. The fact that it was not printed really handicapped its ability to circulate 

during the six centuries immediately after its completion in 1247. Why Qin 

Jiushao never printed his work remains a mystery, but possible reasons will be 

explored here. It certainly could not have been due to any technical difficulty or 

problem in accessing publishing technology. After all, it is known that the printing 

industry during the Southern Song was extremely well developed and widely 

available.116 Although movable type printing technology was already invented in 

China in the mid-eleventh century, it did not become popularized, and woodblock 

printing remained the mainstream form of publishing technology.117 The Song 

government already had experience printing mathematical texts with woodblock 

printing when it published the Ten Mathematical Classics for distribution 

throughout the country in 1084. This shows that, in terms of the technical 

aspects, it was possible to print the Shushu jiuzhang when it was completed in 

1247. Of course, it would not have been done by the government this time 

because, as mentioned earlier, the Southern Song government did not consider 

mathematics a necessary subject for study or a worthwhile area for investment. 

However, there were two other means by which Qin Jiushao could have had his 

own treatise printed for wider circulation. One was through a private printer; the 

other was through a commercial printer. 

116 Yang Weisheng, et al. Liang Song wenhua shi (History of Song Culture) 
(Hangzhou: Zhejiang daxue chubanshe, 2008), 407. 

117 Ibid, 424. 
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Private printing is known to have been undertaken by literati families who 

were extremely wealthy during the Southern Song dynasty. There were at least 

forty such families who printed works with their own funds. These works were 

usually meant to be preserved for posterity rather than sold for profit, so the 

number of copies printed tended to be small. Therefore, these works were 

generally limited to the writings of family members, their teachers, and local 

celebrities.118 

Rather than investing in private printing, it was also possible to submit 

manuscripts to commercial publishers to be printed during the Southern Song 

dynasty. There were over one hundred commercial publishers spread 

throughout Southern Song territory, with at least twenty concentrated in the 

Hangzhou area, so Qin Jiushao definitely had access to them when he finished 

the Shushu jiuzhang in Huzhou.119 

It seems that Qin Jiushao never ventured to print his work through either 

private or commercial channels. During the Song dynasty, manuscripts for 

publication had to be approved by the imperial academy beforehand. The works 

that ended up being denied publication were usually those that might threaten the 

security of the state or those that were written by people who were considered 

political renegades. Works dealing with astrology and astronomy were banned 

from publication in order to prevent the formation of religious cults and the 

creation of new calendars among the common people.120 Being a mathematical 

treatise with no political connotations, astrological pretensions, or astronomical 

secrets, the Shushu jiuzhang itself was not subversive, though the questions 

118 Ibid, 422. 
119 Ibid, 423. 
120 Ibid, 430-434; Benjamin A. Elman, A Cultural History of Civil Examinations in 

Late Imperial China (Berkeley: University of California Press, 2000), 465. 

52 



dealing with the calendar might have been found problematic by the censor. It is 

also possible that Qin Jiushao might have had political enemies like Liu 

Kezhuang who prevented the publication of his work. Another possibility is that 

commercial publishers did not accept his manuscript for publication because they 

did not think printing it for sale would be profitable, and that Qin Jiushao was not 

quite rich enough to have it printed privately. However, based on my analysis in 

the previous chapter of Qin's reasons for writing the treatise, a more likely reason 

was that he probably only meant to have it circulate among his own friends and 

acquaintances whom he knew would be interested in it. This conclusion is in line 

with recent research that asserts the continued precedence of manuscript culture 

during the Song dynasty despite the widespread availability of printing 

technology. Indeed, it was quite common for Song scholars not to print their own 

works.121 Among the literati, be they either writers or collectors, the manuscript 

form was deemed to be preferable.122 

Qin Jiushao's original manuscript is no longer extant. However, in 1249, 

he allowed Chen Zhensun to copy the Shushu jiuzhang into the latter's collection, 

Zhizhai shulujieti l i i f l t i S I ¥ I I (Catalogue of the Books of Zhizhai and 

Explanation of their Contents), which ranks among the highest-quality book 

collections of the Southern Song.123 The two of them likely had a close friendship 

because Chen also received copies of two rare calendars from Qin to be included 

Joseph P. McDermott, A Social History of the Chinese Book: Books and 
Literati Culture in Late Imperial China (Hong Kong: Hong Kong University Press, 2006), 
47. 

122 Ronald Egan, "To Count Grains of Sand on the Ocean Floor: Changing 
Perceptions of Books and Learning in the Song Dynasty," in Knowledge and Text 
Production in an Age of Print: China, 900- 1400, ed. Lucille Chia and Hilde De Weerdt 
(Leiden: Brill, 2011), 41. Books like the Confucian classics were the exception to this rule 
because the literati counted on such texts being widely available to help them prepare for 
the civil service examinations. See McDermott, 43. 

123 Yang et al., 448. 
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in his collection. In addition, as mentioned earlier, Chen is believed to have 

recommended Qin to the central government some time between 1247 and 1254. 

In Chen's collection, the Shushu jiuzhang is called the Shushu dalue Wlffij^^t 

(Outline of Mathematical Methods), which might have been Qin's original title for 

his treatise. In Zhou Mi's Guixin zazhi, the treatise is known as Shuxue dalue Wi 

# ^ H § (Outline of Mathematics). 

More copies of the Shushu jiuzhang were probably made by various 

people during the course of the thirteenth and fourteenth centuries because by 

the time it was compiled into the Yongle dadian Jk^~XM (imperial catalogue 

compiled for Emperor Yongle (r. 1403 - 1425) of the Ming dynasty) between 

1403 and 1408, its name had changed again. In the Yongle dadian, the Shushu 

jiuzhang is called Shuxue jiuzhang Wi^ilM (Nine Chapters on Mathematics). A 

copy of the Shushu jiuzhang was also preserved in the Wenyuange shumu ~%M 

Ki l ts" , a catalogue of the Ming imperial library compiled in 1441. 

After the turn of the seventeenth century, we have evidence of the 

Shushu jiuzhang circulating more widely in society. The best-known copy made 

at this time was by Zhao Qimei ffilf i t (1563 - 1624). In 1616, Zhao added a 

copy of the Shushu jiuzhang to his own book collection and wrote a table of 

contents for it. His version was copied from the one made by Wang Yinglin J£Jfi 

M (1545 - 1620) based on the Wenyuange version. In both versions, Qin 

Jiushao's treatise is known by its modern name, the Shushu jiuzhang. 

The compilers of the Siku quanshu MM£W (imperial catalogue compiled 

for Emperor Qianlong f£|H (r. 1736 - 1795) of the Qing dynasty), however, went 

Xu and Kong, 245. 
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back to the Yongle dadian for their copy of the Shushu jiuzhang. Therefore, they 

used the name "Shuxue jiuzhang." This Siku quanshu version, compiled in 1781, 

is annotated with comments trying to explain Qin Jiushao's methods, but most of 

these comments only serve to demonstrate the commentator's inability to 

understand Qin's work.125 

The Siku quanshu was compiled during the time when a renewed 

understanding of Song-Yuan algebra was only beginning to take shape. Much of 

this "mathematical renaissance" was due to the influence of Mei Wending W^C^h 

(1633 - 1721) and his grandson Mei Gucheng WMffc (? - 1763) who 

encouraged Qing mathematicians to study and recover old Chinese 

mathematical texts.126 Until then, Qing mathematicians had mainly been 

preoccupied with translating and studying mathematical works imported from 

Europe by the Jesuits. This interest in mathematics was not simply an influence 

of the Jesuits, but reflected a growing preoccupation with concrete studies 

(shixue f l i p ) and with the desire to rid "true" Confucianism of the distorting 

effects of Neo-Confucianism.127 When Song-Yuan algebra began to be 

understood by the Qing mathematicians, they were surprised to discover that 

China had actually already achieved mathematical results that were comparable 

to the Western works they were studying. Therefore, Qin Jiushao became of 

particular interest to them. Biographical and bibliographical information about 

Qin and his treatise was uncovered by Qian Daxin H^Hjf (1728 - 1804). In 

1-a Libbrecht, 43. 
126 Ibid, 44. 
127 Catherine Jami, "Learning Mathematical Sciences during the Early and Mid-

Ch'ing," in Education and Society in Late Imperial China, 1600- 1900, ed. Benjamin A. 
Elman and Alexander Woodside (Berkeley: University of California Press, 1994), 226-
227. 
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1796, Qian's student, Li Rui 2£3& (1768 - 1817), undertook the first mathematical 

analysis of the Shushu jiuzhang. However, Li's work was never published.128 

In the early nineteenth century, Shen Qinpei &MM (fl. early nineteenth 

century) began working on correcting the mistakes in Zhao Qimei's copy of the 

Shushu jiuzhang. Illness prevented him from finishing it, so his student, Song 

Jingchang, continued his work and produced a copy of the Shushu jiuzhang 

complete with reading notes. Song Jingchang's work, the Shushu jiuzhang zaji, 

corrects the textual errors that were the result of centuries of corruption due to 

copyists' errors and the Ming mathematicians' inability to understand the text.129 

In addition to using Shen Qinpei's notes, Song also made use of Li Rui's and 

Mao Yuesheng's 3s l&^ (1791 - 1841) work when writing the Shushu jiuzhang 

zaji. 

Song Jingchang's work and Zhao Qimei's copy that he used were the 

basis of the first printed version of the Shushu jiuzhang. In 1842, Yu Songnian f|3 

fe^ (fl. ca. 1842) had both the Shushu jiuzhang and the Shushu jiuzhang zaji 

printed as part of the Yijia tang congshu I C S ^ i ! ! ! (Yijia tang Collectanea). He 

also wrote an introduction for the zaji. This 1842 version became the basis of all 

subsequent reproductions of Qin Jiushao's treatise. 

Why Song-Yuan Algebra Had Such Limited Influence in China 

From the above description of the fate of the Shushu jiuzhang after it was 

written, it is evident that Qin Jiushao's work remained very obscure in China 

during the Yuan, Ming, and early Qing dynasties. The situation of the other three 

128 Libbrecht, 45-46. 
129 Ibid, 37. 
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Song-Yuan masters was also very similar. Their treatises also did not circulate 

widely and their methods were very little understood after their death until the 

mathematical renaissance of seventeenth and eighteenth centuries. Out of the 

four masters, only Li Ye's treatises were printed shortly after completion. Yang 

Hui's work was only partially preserved by being compiled into the Yongle dadian, 

and Zhu Shijie's treatises were only rediscovered in China through Korean 

reprints.130 Why this collection of outstanding mathematical treatises became the 

endpoint of mathematical development in China and never led to even more 

breakthroughs is a puzzling historical question. As mentioned earlier, historians 

Li Yan and Jean-Claude Martzloff have come up with different explanations for 

this phenomenon. Li Yan argued that the main reason was that the sophisticated 

algebra of the four Song-Yuan masters was incompatible with the real-life 

demands of society at the time. It was very difficult to find real-life situations that 

required using methods like high-degree root extraction. When compounded with 

the fact that these Song-Yuan treatises could not be easily understood, this led to 

a general reluctance to learn the mathematics of the Song-Yuan masters, 

resulting in it soon becoming forgotten.131 

Martzloff agreed with Li Yan that the Song-Yuan masters' treatises were 

too difficult to understand without oral instruction and that the problems solved by 

them were not useful economically. However, for Martzloff, a major reason for 

the discontinuity in the development of mathematics in China was the insistence 

on solving real problems. This made the problems presented in treatises like the 

Li Yan, Zhongguo gudai shuxue jianshi, 206. 
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Shushu jiuzhang too specific for later mathematicians to generalize the methods 

for wider application.132 

I think both Li's and Martzloffs analyses are valid. There was certainly a 

discrepancy between the research interests of the Song-Yuan masters and the 

everyday demands of society at the time. Even though the situations described 

in their problems are tied to real life, solving these problems was not a necessity 

in real life. For example, if we consider problem 5 from Qin Jiushao's dayan 

section discussed in the previous chapter, we can see that the situation 

described here of farmers taking their harvested rice to various places to be sold 

is something that could easily happen in real life. However, in real life, the 

farmers would already have known how much rice they were starting out with 

before dividing it amongst themselves to be sold. In other words, this question 

would never have come up in reality, and Qin Jiushao was actually creating an 

artificial problem that he could solve with his dayan rule. Given the artificial 

nature of these "real-life" problems, it is easy to see the logic of Martzloffs 

observation that it was very difficult to apply Qin Jiushao's groundbreaking 

methods like the dayan rule to other problems. The same can be said of the 

other three Song-Yuan masters. Their sophisticated methods for solving 

systems of equations and finding the sum of series, and their interesting work on 

magic squares and the Pascal Triangle simply did not have an application in 

everyday life, but belonged to the realm of pure mathematical research. 

Therefore, what we see in China during that time was that basic 

mathematical texts circulated more widely than the sophisticated ones. Texts like 

the Nine Chapters continued to be used as mathematical textbooks and be 

influential on new generations of mathematicians. Also, we see a new type of 

132 Martzloff, 20, 55. 
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mathematical text gaining popularity. Due to the growing economic prosperity 

and the increase in trade, people looked for faster calculation methods, and the 

abacus came into widespread use. Therefore, new texts dealing with calculating 

with the abacus emerged during the fourteenth century and became popular.133 

In addition, the simpler texts written by Yang Hui and Zhu Shijie, Yang Hui suanfa 

and Suanxue qimeng, also proved to be more popular than their more 

sophisticated works. These texts made their way into Korea very early and were 

used in the civil service examinations there.134 

However, the above analysis only presents part of the reason why 

Chinese mathematics went into decline after the four Song-Yuan masters. The 

inherent difficulty of the Song-Yuan texts, the incompatibility between Song-Yuan 

algebra and real-life requirements, and the difficulty of applying Song-Yuan 

algebra to a wider class of problems only serve to demonstrate that the Chinese 

had little internal motivation to continue the work of Qin Jiushao and the other 

masters. I believe another crucial part of the reason for this decline was the lack 

of external structure to promote mathematical development. In other words, I 

argue that the lack of state support for mathematical education during this time 

was an important factor that led to the decline of Chinese mathematics. 

The government had traditionally played the central role in the collection, 

preservation, and teaching of mathematical texts. Mathematics began to be 

taught at the imperial academy during the Sui dynasty. During the Tang, an 

official set of mathematical textbooks was prescribed for the first time in Chinese 

history by Emperor Gaozong to be used in the imperial academy and across the 

whole country. The Ten Mathematical Classics, which include treatises dating 

Li Yan, Zhongguo gudai shuxue jianshi, 206-207. 
134 Martzloff, 106. 
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from as early as the Han dynasty, were selected and annotated by court 

mathematician Li Chunfeng ^ y # M (602 - 670) and others, then approved for 

use as textbooks. The Tang government also provided the motivation for the 

sons of lower officials and commoners to learn mathematics by making it one of 

the subjects of the civil service examinations. Candidates who passed the 

mingsuan $MM- (understanding mathematics) examinations were allowed to enter 

the bureaucracy as the lowest-ranked officials.135 

In 1084, the Northern Song government demonstrated its concern for 

mathematical education by printing the Ten Mathematical Classics and 

distributing them to schools throughout the country. This is undoubtedly the main 

reason why these texts circulated so widely and survived so well into the modern 

era. However, the government did not start another movement to collect and 

preserve more mathematical texts to be used as textbooks. Therefore, most of 

the mathematical texts written since the Ten Mathematical Classics became rare 

items that easily slipped into oblivion. 

It is not a coincidence that Chinese mathematics experienced its golden 

age and started its decline within two centuries of the government ending its 

support of mathematical education in 1127. The teaching of mathematics had 

been sponsored by the government during the Sui, Tang, and Northern Song 

dynasties. With such a long tradition of promoting mathematical education and 

cultivating mathematical students, it is not surprising that mathematics continued 

to thrive in limited circles up to the early fourteenth century. From Yang Hui's 

and Zhu Shijie's treatises, we find references to many mathematical texts that 

were probably produced in the twelfth and early thirteenth centuries. Although 

LiandDu, 105-106. 
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these texts are no longer extant, we know that their difficulty level was 

somewhere between the Ten Mathematical Classics and the Song-Yuan 

masters' treatises, thus forming a bridge between the foundational texts and the 

most sophisticated ones.136 This shows that the mathematical breakthroughs of 

the Song-Yuan masters did not emerge out of the blue, but were the result of a 

large body of accumulated mathematical research. Although Qin Jiushao did not 

make references to older texts except for the Nine Chapters, he did state in his 

preface that he had consulted various scholars on mathematics before writing his 

treatise.137 Therefore, it is evident that Qin had also relied on scholarship that 

had accumulated up to 1247. However, because the government did not 

endeavour to collect, preserve, and teach these new texts, these important 

stepping stones that led up to the golden age of Chinese mathematics were soon 

lost, thus denying people the means required to understand the texts of the 

Song-Yuan masters. With this gap in knowledge, it becomes clear why few 

people during the Yuan and Ming dynasties were able to make the intellectual 

leap to understand Song-Yuan algebra. This is why the works of the Song-Yuan 

masters were not able to push Chinese mathematics to even greater heights of 

sophistication and why they became known as the terminal point in the 

development of Chinese mathematics. 

If, on the other hand, the government had continued to maintain 

mathematical education and to collect newly written mathematical texts to be 

used as textbooks, then the history of mathematical development in China would 

definitely have been very different. If the government had utilized its immense 

136 See Ho and He, 118-122, and Yun Feng, Zhongguo Yuandai keji shi (History 
of Technology in Yuan China), in vol. 14 of Baijuanben Zhongguo quanshi (Complete 
History of China), ed. Shi Zhongwen and Hu Xiaolin (Beijing: Renmin chubanshe, 1994), 
45. 

137 Chen, Zhang, and Zhou, 10. 
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publishing resources at the state-run schools and local government centres to 

preserve new mathematical texts, then far fewer texts would have become lost. 

If the government had continued to collect new mathematical texts and have 

them taught at the state-run schools, then practicality and economic usefulness 

would not have been the sole factors that determined whether or not a 

mathematical text would be passed onto posterity. After all, mathematics should 

not just be valued for its ability to solve real problems encountered in everyday 

life. Chinese mathematicians of the late Ming and early Qing period realized this 

as they poured more and more energy into studying the abstract mathematics 

imported from Europe. After the works of the Song-Yuan masters were 

rediscovered and re-understood, they came to be highly valued, not because the 

Qing mathematicians had suddenly found practical usage for them, but because 

the mathematics done by the Song-Yuan masters was in no way inferior to the 

modern mathematics from the West. Therefore, if the government had continued 

to promote mathematical development by preserving texts and having them 

taught, then Qin Jiushao's Shushu jiuzhang would have been able to fulfil its 

potential much earlier as one of China's proudest mathematical achievement in 

her intellectual exchange with other countries. 

The Shushu jiuzhang in East Asia 

Although Korea, Japan, and Vietnam all have a long history of importing 

books from China either through official diplomatic exchange or through trade, 

the spread and influence of the Shushu jiuzhang were most evident in Korea. In 

1858 and 1867, Korean mathematician Nam Bying-gil138 S S B (1820 - 1869) 

Also written as Nam Pyong-Gil 
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wrote treatises that included discussions of Qin Jiushao's work on telemetry and 

the dayan rule. The 1858 treatise focuses on questions about telemetry or 

measuring at a distance, which correspond to section 4 of the Shushu jiuzhang. 

Nam also included questions of this type taken from the Nine Chapters and the 

Haidao suanjing, thus indicating that both of these treatises had spread to Korea 

and that Nam believed Qin Jiushao's work had something valuable to add to the 

two classics. In his treatise, Nam quoted section 4 of the Shushu jiuzhang in its 

entirety except for the counting board diagrams, corrected the mistakes in the 

text he had, and added his own pictorial explanations. An analysis of his work 

shows that the original copy of the Shushu jiuzhang that he used was different 

from both the Siku quanshu and the 1842 Yijiatang copies. This indicates that 

another version of the Shushu jiuzhang produced by another source must have 

been available to him in Korea.139 

How Nam came by his copy of the Shushu jiuzhang is not certain. There 

are several possible channels that could have spread the Shushu jiuzhang to 

Korea from the time it was completed in 1247 to the time Nam wrote his 

explanation in 1858. When Qin Jiushao wrote his treatise, Korea was under the 

rule of the Koryo MM dynasty (918 - 1392). Official relations between Southern 

Song China and Koryo had been cut off by that time because Koryo was under 

the suzerainty of the Jurchen Jin.140 However, maritime trade carried out by 

private merchants, especially by the Chinese, had flourished since the eleventh 

Guo Shirong, "Qin Jiushao Shushu jiuzhang zai Chaoxian bandao de liuchuan 
yu yingxiang" (Qin Jiushao's Mathematical Treatise in Nine Chapters in Korea), Nei 
Menggu shifan daxue xuebao, ziran kexue ban (Journal of Inner Mongolia Normal 
University, Natural Sciences edition) 34 (2005): 315. 

140 Gari Ledyard, "Yin and Yang in the China-Manchuria-Korea Triangle," in 
China Among Equals: The Middle Kingdom and Its Neighbours, 10th - 14th Centuries, ed. 
Morris Rossabi (Berkeley: University of California Press, 1983), 324-325. 
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century.141 Regular trade continued between China and Korea throughout the 

Yuan, Ming, and Qing dynasties. Because the Koreans really valued Chinese 

books at this time,142 it is possible that a handwritten copy of Qin Jiushao's 

Shushu jiuzhang might have been brought over by the merchants. 

Another possibility is that the Shushu jiuzhang could have spread to 

Korea during the Mongol Yuan dynasty via the Koreans themselves. The 

Mongols completed their conquest of the Jin in 1234, of Koryo in 1259, and of 

Southern Song in 1279. The resulting pax mongolica across China and Korea 

relaxed previous travel restrictions and led to even more cultural exchange 

between the two countries. The Mongols intermarried with the Koryo imperial 

clan, and all the Koryo kings who ruled after Wonjong T C ^ (r. 1259 - 1274), 

except the very last, grew up in Beijing.143 Officials, scholars, monks, and traders 

from Korea also came over to China, and it is possible that some of them might 

have come into contact with a copy of the Shushu jiuzhang and brought it back to 

Korea. 

Whether or not the Shushu jiuzhang gained a significant presence in 

Japan and Vietnam is less certain. However, it is possible that it might have 

spread to these two countries through traders. In the case of Japan, it is also 

possible that the Shushu jiuzhang might have spread there via Korea during the 

Japanese military expeditions of 1592 - 1598. 

141 Shiba Yoshinobu, "Sung Foreign Trade: Its Scope and Organization," in China 
Among Equals: The Middle Kingdom and Its Neighbours, 10th - 14th Centuries, ed. Morris 
Rossabi (Berkeley: University of California Press, 1983), 107. 

142 Yang et al., 807. 
143 Ledyard, 325. 
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The Shushu jiuzhang in Europe 

The first European to write about the Shushu jiuzhang was probably 

British missionary Alexander Wylie (1815 - 1887). In 1852, he published a paper 

in the North China Herald, which included a discussion of Qin Jiushao's dayan 

rule. This paper was translated by K.L. Biematzki (fl. ca. 1856) into German in 

1856, and it was this translation that first made Qin Jiushao's work known in 

Europe.144 After that, German mathematicians such as L. Mathiessen (1830 -

1906) and M.B. Cantor (1829 - 1920) started doing research on Qin's dayan rule. 

In 1875, Mathiessen pointed out that reasoning behind Qin's dayan rule was the 

same as that behind the method developed in 1801 by C.F. Gauss (1777 - 1855) 

to solve indeterminate problems. Mathiessen later also worked out a 

mathematical proof of the dayan rule. In 1880, Cantor wrote a very positive 

evaluation of Qin Jiushao's method. Qin's dayan rule was the basis of what 

would later become known in the West as the Chinese Remainder Theorem. 

Qin Jiushao and the Shushu jiuzhang Today 

Since the nineteenth century, Qin Jiushao and his treatise have continued 

to generate scholarly interest. Besides the numerous studies referred to above, 

Chinese scholars have remained very active in promoting research in this 

particular area. In May of 1987, an international conference was held at the 

Beijing Normal University to commemorate the 740th anniversary of the 

completion of the Shushu jiuzhang. In April of 2004, a national conference that 

focused specifically on Qin Jiushao was held in Huzhou. 

In Qin Jiushao's father's hometown of Anyue, Sichuan, Qin has gained 

somewhat of a celebrity status and become a local attraction. His name has 

144 Libbrecht, 311. 

65 



become a brand name for locally produced food items. In 1993, the government 

of Anyue approved plans to build a commemorative hall for Qin Jiushao. This 

hall was completed in 2000.145 

The educational value of the Shushu jiuzhang in the teaching of 

mathematics today has only recently begun to be explored. In 2006, the results 

of a pilot study were published in the International Journal of Science and 

Mathematical Education.146 This study involved giving a group of secondary-

school students in Singapore problems taken out of the Shushu jiuzhang for them 

to translate into English and then solve. Although the results of this study could 

not conclusively prove that including thirteenth-century Chinese mathematics into 

the curriculum would improve students' cognitive skills and academic 

achievement, this is certainly an area that should be explored further. Although I 

argued in the previous chapter that Qin Jiushao did not create the Shushu 

jiuzhang as a teaching tool, using his problems and his methods to teach in 

schools today will definitely be a valuable supplement to our modern system of 

mathematical education which still focuses predominantly on the achievements of 

Western mathematicians. 

145 Xu and Kong, 266-273. 
146 See Ng Wee Leng, "Effects of an Ancient Chinese Mathematics Enrichment 

Programme on Secondary School Students' Achievement in Mathematics," International 
Journal of Science and Mathematical Education 4 (2006): 485-511. 
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Conclusion 

Mathematics has a particularly important role in the history of 
science because the great Scientific Revolution, which brought all 
modern science, ecumenical and universal, into existence, 
depended essentially upon the mathematization of hypotheses 
about Nature, combined with relentless experimentation. 

~ Joseph Needham147 

My study has explored one piece of the history of Chinese mathematics 

through a broad investigation of one man and his treatise: Qin Jiushao and the 

Shushu jiuzhang. This topic has proved particularly suitable for tying together 

history, mathematics, and education because Qin and his treatise have relevance 

for all three fields. Because available information about Qin Jiushao remains 

very limited, any biography written about him at this time can only provide a 

cursory sketch of who he was and how he lived. In chapter 1, I discussed the 

details of his life that are described in official records and the writings of himself 

and his contemporaries. His image in historiography remains very controversial 

due to the lack of indisputable evidence that can prove either his innocence or his 

villainy. However, I called into question the reliability of Liu Kezhuang's and Zhou 

Mi's accounts because the circumstances under which they were written are 

highly suspect. Without evidence to prove them wrong either, I can only suggest 

that Qin Jiushao's character should be treated with a greater degree of leniency 

in historiography. 

Qin Jiushao was not a professional mathematician even though his 

principal contribution to Chinese history was in the field of mathematics. In his 

own perspective, however, he was, first and foremost, a bureaucrat. His entire 

adult life was dedicated to an official career. For him, mathematics was only a 

147 In "Foreword" of Li and Du 
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part-time, though important, pursuit. However, in his treatise, we find in him 

qualities of a true mathematician. He did not believe that mathematics should 

only serve a utilitarian purpose, but should be pursued for its own sake. This was 

why he sometimes presented methods and solutions that were much more 

complicated than necessary to solve his problems. He also did not believe that 

mathematics could only play a servile role to astronomy. Instead, he 

demonstrated that mathematics and astronomy were related fields that could 

benefit from each other by using mathematics to solve calendrical and 

astronomical problems and by using astronomy's dayan rule to solve 

mathematical problems. 

Although Qin Jiushao lamented the low social status of mathematics and 

mathematicians during his time, that was precisely when Chinese mathematics 

attained its most glorious achievements, and these are embodied in the treatises 

written by him and the other three Song-Yuan masters. I argued that the break in 

mathematical development that occurred after them was partly the result of the 

earlier break in state-sponsored mathematical education. Because the 

government stopped providing the structure necessary for promoting 

mathematical learning and an uninterrupted accumulation of mathematical 

knowledge, Chinese mathematics went into decline. 

The Shushu jiuzhang's value to us today is much more than being a 

historical text and one of the most representative works of Chinese mathematics. 

Qin Jiushao's problems and methods can still serve as valuable educational tools 

for students of mathematics today. It has already been pointed out that some of 

the methods presented in it predate similar achievements by Western 

mathematicians. This suggests that, by incorporating some history into 
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mathematical education, students will be able to understand the history of 

mathematical development worldwide. 

Even though my study focuses only on Qin Jiushao and his treatise, my 

thesis has bearing on our understanding of the development of Chinese 

mathematics from the eleventh to the nineteenth century. The glory of Song-

Yuan mathematics was indirectly the end result of centuries of government 

investment in mathematical education. Without the government's active 

involvement in supporting mathematical education through funding classes and 

printing textbooks, there would certainly have been even fewer people involved in 

mathematical research as Confucian teachings quickly dominated the civil 

service examinations. After that involvement ended permanently in the twelfth 

century, the development of Chinese mathematics became endangered as no 

one in the private sector had the means of sponsoring widespread mathematical 

education. Mathematics then became reduced to an area of recreational study 

that was only pursued by very few interested individuals because it was no longer 

the means to a career. Even as the circle of mathematicians diminished, the fate 

of their treatises became further endangered as fewer and fewer people became 

involved in the preservation and circulation of their work. As a result, the vast 

majority of Chinese mathematical texts became lost, and people could no longer 

trace the path that led up to the sophisticated algebraic methods of the Song-

Yuan masters. As I argued earlier, Song-Yuan algebra was not simply the result 

of the personal genius of the four masters, but was also the result of centuries of 

small mathematical breakthroughs accumulated up to their time. Because we no 

longer have access to records of these breakthroughs in the mathematical texts 

written after the Ten Mathematical Classics, it becomes clear why people after 

the early fourteenth century found Song-Yuan algebra so difficult to understand 
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and yet so particularly ingenious. With the influx of Western mathematics came a 

renewed ability to understand the algebra of the Song-Yuan masters. Therefore, 

it was thanks to European algebra that Chinese algebra was finally revitalized 

and brought back into the discourse of mathematical development worldwide. 

Any historical phenomenon as widespread as the decline of Chinese 

mathematics, however, is usually not due to one single reason. There must have 

been a variety of factors involved. Some of these have already been explained in 

previous studies such as the ones by Li Yan and Jean-Claude Martzloff. These 

studies tend to attribute the reason to the mathematics itself, stating that Song-

Yuan algebra was simply too difficult to understand or was not useful enough to 

be studied. My thesis presents another factor to be considered. Instead of 

focusing only on the mathematics, I propose that external factors must also be 

considered in future studies in this area because mathematics, though an 

objective science, does not exist in a vacuum. Its developmental potential is 

limited by the boundaries set by the society in which it exists, so its 

developmental history must always be contextualized within the history of that 

society. 
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Appendix A: Qin Jiushao s Preface to the Shushu jiuzhang, with 
T 

Translation into English 

mm^m, m*f&±° # ± A A , #f«[S}£. m*x&%.~, 
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l^ &m, mmmm, AUK JM. « « , mmmmxm. M 
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The English translation provided here is a free, rather than a literal, translation. 
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mum, n « ^ , » n i t , m^z^, mmr.m, 
&wwm, 5feit^s, OT», M * I £ , 3&vxm, 
mizw, mmw-MAo 
B^Mrfr, irtw», nn^m, m$fflft,&M&n, 
mmim, M**M, #s£j?, ssruaaift. * 
The six gentlemanly arts were taught during the Zhou dynasty, and 

mathematics was one of them. Scholars and officials think mathematics is very 

important because it has a variety of uses, including discovering the wishes of 

As reproduced in Chen Xinchuan, Zhang Wencai, and Zhou Guanwen, Shushu 
jiuzhang jinyi jiyanjiu (Guiyang, Guizhou: Guizhou jiaoyu chubanshe, 1993), 1-8. 
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Heaven and planning daily activities. How could mathematics be regarded as a 

shallow field of knowledge? 

In the past, people calculated the length of days, predicted the pattern in 

weather changes, measured the height of mountains and the width of rivers, and 

observed the length of shadows to fix the solstices. Everything in the universe is 

related to numbers. Developing from the obscure and mysterious ways of the 

Hetu and Luoshu squares, the eight trigrams and nine domains continued with 

profound and subtle interchanges, arriving at the dayan rule of indeterminate 

analysis and Shao Yong's SflfK Supreme World-Ordering Principles. And thus, 

we know that no transformation in the world of humans occurs without cause and 

no situation in the world of ghosts and spirits defies explanation. Although the 

sages of the past were very wise and understood many things, the words they 

have left to us are too simplistic, making it difficult for the average person to fully 

grasp their meaning. The reason why mathematics has such widespread effect 

is because numbers originate from the same source as the Way. 

The Han dynasty is not too far from antiquity. It had men like Zhang Cang, 

Xu Shang, Chengma Yannian, Geng Shouchang, Zheng Yuan, Zhang Heng, and 

Liu Hong who understood the Way. They have either left writings for posterity or 

had great impact during their own times. After them, some scholars became too 

arrogant and looked down on mathematics as a subject not worth studying or 

teaching. Only some astronomers and mathematicians still have some 

knowledge of calculation with numbers, but they do not fully understand the more 

sophisticated methods like root extraction and dayan. People think that only a 

very small minority of people within the government needs to understand 

mathematics. The status of mathematicians has always been low because they 
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are seen as mere tools. If a person who makes musical instruments only records 

the sounds made by the instruments, can we say that he has made beautiful 

music in harmony with the rest of the world? 

There are currently over thirty schools of mathematics. Those that deal 

with observing heavenly phenomena, calendar-making, and fortune-telling are 

called neisuan (internal calculations) because their methods are not revealed to 

outsiders. In the Jiuzhang suanshu (Nine Chapters on the Mathematical Art), 

there are topics that deal with surveying and measuring. These are called 

waisuan (external calculations) in contrast to the neisuan. However, in practical 

usage, neisuan and waisuan are mutually related and should not be treated as 

two separate types of calculations. Only the dayan rule is not recorded in the 

Nine Chapters, and no one has yet discussed its basic method, but it is 

commonly used in calendar-making. It would be wrong to consider the dayan 

rule the same as the methods to solve determinate equations. 

There are many matters in this world. When people of the past wished to 

resolve some practical questions, they always made a detailed plan first, and 

then carried it out accordingly. They observed heavenly phenomena and 

surveyed the land with many effective methods. In order to leave their findings to 

posterity, they recorded them in writing. However, over time, it becomes more 

and more difficult to investigate into their writings. 

I am only an unintelligent person. However, in my youth, I stayed in the 

capital with my parents and I had the chance to study under a member of the 

Board of Astronomy. I also learnt mathematics from a recluse scholar. During 

the time of troubles with the barbarians, I was at the distant frontier. After 

experiencing danger for ten years, I grew despondent. However, I believed that 

everything in the world is related to numbers. Therefore, I visited knowledgeable 
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scholars, investigated their findings, and came to a few of my own results. I did 

not find any of the big relationships that would allow us to understand the will of 

Heaven, but I did discover some little ones related to daily life. I have designed 

them into question-and-answer format for the sake of convenience of usage. Out 

of the many problems I have accumulated over the years, I have selected eighty-

one and grouped them into nine categories. I have also listed the methods 

needed to solve these problems and included my own detailed workings in the 

solutions. For some questions, I have also added diagrams. If these problems 

can become worthy reading material for knowledgeable scholars at their leisure, 

then my wish is fulfilled. If the world finds my writings useless, that is fully 

understandable as well. Dated the ninth month of the seventh year of the 

Chunyou period (1247 CE), by Qin Jiushao of Lujun. 

[poetic description of the nine sections of the Shushu jiuzhang in parallel prose 

not translated] 
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Appendix B: Zhou Mi's Entry about Qin Jiushao in the Guixin zazhi xuji 
(Miscellaneous Notes From the Guixin Quarter, First Addendum), with 

g 
Translation into English 

mx^mti, * M A . > ¥+71, «»«;&-t r , m%r-m, 

So mtinQtl&, 75AIH^-MW, mfrim, titWZffi&&&. BSE 
tBmm, ^ ^ * g o tt*i«i5, Mm. W#, ffffi, M f f j t # 
*, &***&. MW^m^mmmmn, mm, mm. ̂ . ai, 
H^tBfci. tt»£?A, « « , g m » J f M , f#£f, w $ 
^71^^«f*AH§o J?a|IMif£«:, ll«M;H'IMP^r, &£ 

±, « ^ : g*-H8. flS-bi, »$£*#.&«, &a 
febgtti^Eo /LSWM^»S, i m « ; t » ^^-tpBi, man 
m, &mm. %&, mmm®, wmm®, m&m&. mw&M 
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zm, ftrnm-. **r, Miĵ iife; x^*r, mmzm^» $& 
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Mo I&AS: mRn^nmimm, mtmmimi* BEM, mns 

##£te, RPFS¥. HTOA:i, H^WfWHfi^M, &&i 

M » , aias^o H « A * B , mzffif, s#s#fi&. im 
i&ffî o HM#t$, H a l , « H # , K^W'N, «y&i@c^ 
H, J £ » t t c £&§i&j$»iMd:Fj, AMAII+I f , A H * # . 
# ? « , nm^mm, m&%#&n. &nmm^mn, a^Un 
0, mu^rn, m#m%m&%\mMi:, *Pri t«ET, MMM 
iBife. S 0 » y m £ , JftfczJBBt. JlliM&gP, MUdl, ® 
&Mto%m, TOWMitfc, i£«Mi t= HAW, $K&*B 
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J-B-

Qin Jiushao, whose courtesy name is Daogu, was from Qinfeng. When 

he was eighteen sui (sixteen or seventeen years old), he was the head of the 

The English translation provided here is a free, rather than a literal, translation. 



volunteer militia in his hometown. He helped his father to defend the town, but 

his character was unrestrained. Once when his father was hosting a feast, a 

pellet suddenly flew from behind his back, surprising everyone. Upon 

investigation, it turned out that Qin Jiushao had been playing with a performing 

girl, and the pellet had flown from their direction. 

When Qin Jiushao was in the southeast, he made friends with the rich. 

He was exceptionally intelligent, and excelled in astronomy, music, mathematics, 

and construction among other things. He learnt pianli prose from Li Meiting. He 

was also very good at games, polo, archery, and swordplay. 

Qin Jiushao was extravagant and boastful by nature. He did everything 

he could to advance his own career. He was recommended to the imperial court 

on account of his proficiency in calendrical science. His memorials to the 

emperor and his mathematical treatise are extant. 

He was very close to Wu Luzhai (Wu Qian). Wu had a piece of land 

outside the western gate of Huzhou, named Zengshang. The Tiao River flowed 

through it before entering the city. Qin Jiushao got the land from Wu through 

trickery and built a great hall on it. One of the rooms in the hall was seventy feet 

wide. For the front lintels, he used materials from overseas. For the ridges, he 

used tiles. The hall had seven rooms. The back of the hall had buildings for 

housing female musicians. Qin wrote marvelous music. His expenses were 

incalculable. 

A monk came begging at the women's quarters, and word leaked out that 

Qin Jiushao's older brother's son, whom Qin had adopted, was having an affair 

with Qin's own son's concubine. Qin locked up that concubine and had her 

starved to death. He then ordered a servant to accompany the nephew on a 

journey. He gave the servant some poison and a sword, and instructed him to 
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take the nephew to a secluded spot and feed him the poison. If that could not be 

done, then the servant was to make him commit suicide. If that could not be 

done either, then the servant had to push him into the water. The servant 

pretended to obey Qin, but took the nephew to his brother's house instead. After 

Qin Jiushao learnt the truth, the servant fled out of fear. Qin took out all his 

savings and went after his nephew and servant himself. He told people, "I have 

brought 100 000 cash with me, but will only lodge in a ditch." He visited people 

who were in high positions. Hong Shuzhai congratulated him, "There was a 

rumour that your [adopted] son was already dead. But since you are looking for 

him now, that means the rumour was false. Is this not worth congratulating?" 

Jia Sidao had Qin Jiushao sent to Qiongzhou to take up a position. 

Before Qin arrived, he became angered when the people who were supposed to 

receive him did not come promptly, so he had the government messenger killed. 

After spending several months at Qiongzhou, he was dismissed. He took 

tremendous wealth with him on his return home. 

When the Mongols crossed the Yangzi River, Qin Jiushao looked pleased. 

But he soon complained that his means of livelihood had been stolen by others. 

He then sought out Wu Qian who was in the Yin district. Wu had just been 

promoted to become a minister, and he promised Qin that he would give him a 

position. After Wu became demoted, Jia Sidao became in charge of national 

affairs. He put Qin Jiushao away in Meizhou. While at Meizhou, Qin performed 

his official duties rigorously and died there. The day he left for Meizhou, the front 

lintel of his home broke. People said it was an inauspicious sign. After Qin 

Jiushao died, his adopted son returned and lived with his brother. 

Yang Shouzhai said that, one evening, Qin Jiushao was being intimate 

with one of his women when he saw a servant nearby. Qin thought that the 
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servant had been spying on him, so he accused him of theft the very next day, 

turned him in, and demanded that the servant be tattooed as punishment. Yang 

thought that tattooing would be too heavy a punishment, so he sentenced the 

servant to a beating instead. Qin became very upset and Yang knew that Qin 

began holding a grudge against him. When Yang's term in office was about to be 

completed, he visited Qin Jiushao to bid him farewell. Qin refused to let him 

leave his home, and offered Yang a cup of black liquid. Yang became very afraid 

and left. Qin Jiushao had collected many poisons while in Guangdong. Those 

whom he did not like would definitely be harmed by him. This was how 

dangerous he was. Account related by Chen Shengguan. 
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