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Matteo Ricci and Chinese Math

Servant of God Father Matteo Ricci S.J. is well known today as the Jesuit missionary who worked extensively to break down the barriers between Chinese and Western cultures. Indeed, his work in comparing the religious, philosophical, and cultural beliefs of what were essentially two different worlds was prodigious. The result of his career in China was a mingling of mathematical practices of the West and East, which is the focus of this paper, and ultimately a great deal of personal glory and admiration from the Chinese people. Ultimately, through these no
n-scientific successes of his mission, Matteo Ricci constructed a base on which he could influence Chinese mathematics.

On October 6, 1552 Matteo Ricci was born in the small town of Macerata, Italy which by the 1500s was known as “the pearl of Marche.” Matteo Ricci had the good fortune of being born to a noble family. He was likely the first born son of Giovanni Battista Ricci who married the noble woman Giovanna Angelelli.
 Opportunity, perhaps even fate, is the operative word of Ricci’s youth, because not only was he well-born, but also he was born some
place with influence from the relatively young Catholic order, the Society of Jesus. By 1561, the Jesuit fathers had completed their school in Macerata, by which time Ricci, eight, had already been through rudimentary education in reading, writing, and Latin. At nine years old he began attending their school.
 In 1565 Ricci left the school of the Jesuit fathers, but instead studied law at the behest of his father.
 He studied law at the “Sapienza” and for his theological studies he went to the “Collegio Romano.” Ultimately, it was here that he experienced his calling and entered the Society on August 15, 1571 at age 19.
 At this time, his education was in many ways just beginning. He went to Florence to study literature and philosophy with a particular emphasis on Aristotelian logic, but ultimately returned to Rome in 1573. At this time he also began to cultivate his studies of mathematics and astronomy.
 


During his study of mathematics, he worked closely with Fr. Christopher Clavius, a German mathematician noted in particular for his work on the Gregorian calendar. It was this schooling under Clavius that would influence his future work with Chinese mathematics the most. In 1574, Fr. Clavius published a co
py of Euclid’s Elements. Clavius’ work was more than a translation it was also, “a critical evaluation of Euclid’s axioms.”
 His commentary, “became the standard textbook for the 17th century and his books...were used in all the European Jesuit schools,”  in fact his version of Euclidean geometry is even widely taught today.
 This was fundamental because we know that Fr. Ricci brought a first edition of Fr. Calvius’ Euclid with him to China.

At the time that his years of formal education were concluding, the Jesuit order was becoming larger, and desired a greater role in the world. Indeed, there were possibilities for missions in the New World-thanks to the recent discoveries of Christopher Colm
ubus- India, and China. Missions to China had been undertaken for a few years, starting with Francis Xavier who ultimately died in 1552.
 Europeans had been trying, rather unsuccessfully to break i
nto China for a number of years. Father Alexander Valignani is claimed to have repeatedly exclaimed, “‘When, O stubborn rock, when will you open to receive us?”’
 Needless to say, the Society had a particular goals they hoped to achieve by sending their members around the world. Writing directly to the Chinese Mission Father L.J. Gallagher S.J. notes, “Furthermore, who can doubt that this whole expedition...is divinely directed, since it is entirely devoted to bringing the light of the gospel to souls?”
 In so many words Gallagher noted that conversion was the truest objective of the Jesuit Missionaries. 

Of course, Matteo Ricci would be one of the Jesuits to leave his home country to depart on the Christian mission of conversion. For the major part Spanish Jesuits went to the New World, and Portuguese Jesuits went to Africa and Asia. The Italian Jesuits joined their Portuguese brothers in the African and Asian Missions. Around 1566 Ricci was moved by the idea of the Eva
ngelization of China in large part due to his contact with a Father Organtino. It is certain that by 1576 Fr. Ricci had already asked the Superior General for a chance to be a missionary abroad. In1577 inspired largely by Father Procuratore, Fr. Ricci requested again that he be sent to on a mission to convert infidels. At this time the Father General Mercuriano accepted his request and suggested he go to India. Ricci called this the second greatest gift of his life from God, only lesser than his vocation and his acceptance into the Soceity of Jesus.”

Father Ricci’s personal mission began in April 1577. He left for Indian on the Portuguese ship St. Luigi.
 On the 13th of September, 1578 the St. Luigi landed in the port of Goa on the western coast of India. The Jesuits including Matteo Ricci began to teach Latin, and by Ricci’s request Greek at the College of St. Paul. While spending time in India, Ricci quickly became engrossed by the idea of China he was captivated by the, “vastness, richness, and fertility” of China.
 Father Ricci believed that much that Europeans n
ew about China was greatly exaggerated. For this reason he requested permission to go to China so that he could create new maps of the territory, and of course to Christianize the nation.
 In August 1582 Ricci reached Macau. 

Landing at Ma
cau was indeed just the tip of the iceberg. By the time Fr. Ricci arrived in China it was already quite a large country with nearly “190 million” inhabitants or citizens of the empire organized into four large classes that is the “scholars, farmers, artisans, and merchants.”
  In comparison with Eur
ope, Ricci was already in a much larger world. Matteo Ricci’s most valuable objective to spread Christianity, and the western mentality would be by alluring the class of scholars. As a necessary part of cultural exchange, Father Ricci encountered Confucianism, Taoism, and Buddhism in China - the three major philosophical and religious currents. In fact, the Chinese already had their own beliefs regarding the Judeo-Christian and Muslim religions by the time of Ricci’s arrival due to some contact with them. 

It was in Macau, though, that Ricci began his studies of Chinese. Indeed, the Jesuit Fathers stationed there considered it of the utmost importance. Fr. Bortone called the study of Chinese the best missionary method when he wrote, “It was the long method, but in the long run the one that bore the most fruit.”
 It was this path that led to his successful acquisition of a residence in Nanking. Indeed he was received by Lu Uanche, viceroy in Nanking, with “great courtesy.”
 Fr. Ricci was already making his mark. Ultimately his greatest diplomatic success was his invitation to and reception in the Forbidden City in 1601.
  

Through this method Fr. Ricci had many successes. The publication of his book “The True Meaning of the Lord of Heaven” was widely read by Chinese scholastics, and was the cornerstone piece that showed the similarity between Confucianism and Christianity. Beyond his study of the language Ricci dressed as a Chinese scholar in an attempt o
f cultural mediation.

To understand the effect Matteo Ricci had on Chinese mathematics a history of mathematics before his arrival is essential. Mathematics had both its successes and failures throughout its time in China. Before 213 BCE it is hard to speculate what type of math progress was made because that was when the infamous burning of the books occurred. The burning of the books was done under Shi Huang and Li Si during the Qin dynasty. During this time, all books were burned except one copy which was placed in the Chinese State Library. Thus, it is a challenge to find any solid evidence of math before this time.

After the burning, however, it was clear that there was mathematical thinking occurring in China. Around the first century BCE it became apparent with the creation of the Nine Chapters. Once again, this book may have been created before the first century BCE but no copies would have survived. The book was written by Zhang Cang and Geng Shouchang during the Han dynasty. However, the book was not influential until the commentary was written by Liu Hui.
 This was important because Liu Hui is known now as the Chinese “Euclid” because he played such a major role in ancient mathematics.
 Known as Jiu zhang suan in Chinese, the Nine Chapters is key in the history of Chinese mathematics because it was the culmination of all known mathematics in China at the time.

The Chapters dealt with subjects as simple as computations dealing with fractions to challenging problems involving matrices. The use of matrices was key in solving a system of equations. Using such rectangular arrays, the Chinese were able to solve equations with up to five unknowns. They would place the equations in a table and then operating column by column that “is identical to the row transformations of the modern matrix method of solution.”
 The modern matrix method used today was discovered by Karl Friedrich Gauss during the late eighteenth century; over fifteen hundred years after Chinese mathematicians were using a similar system to solve many complex problems.
 This is just one way of showing how advanced the Chinese were at one time. 

In addition, the Nine Chapters even includes the Gou-Gu theorem, which is the Chinese version of the Pythagorean Theorem. They used rope of certain lengths to prove certain Pythagorean Triples. Even without a form of deductive proofs, the Nine Chapters is considered by the Chinese to be one of the most influential mathematical texts in their history. As one Wang Ling states in his dissertation:

Its influence
s is reflected in all subsequent Chinese mathematical works…It set up a model for mathematical language and a pattern for computation…Written Two thousand years ago, the Nine Chapters opens up the first chapter in the history of Chinese mathematics and has remained a kind of “mathematical bible” ever since.

Seen also in other chapters of the “Nine Chapters”, there were no deductive proofs known to the Chinese. Unlike Euclid, who proved everything from the most basic axioms, the Chinese prov
ed methods through the use of many problems. For example, in the fifth chapter of the Jiu Zhang, there are simply 28 problems dealing with the volumes of multiple solids. Included were the formulas for the solids, but they did not include a proof of how these correct formulas came about. This lack of a concept of a Euclidean proof would be an important issue when the Jesuits came to China centuries later.

Another major topic discussed by the Chinese was the approximation of pi. For a long time, the Chinese used 3 as an approximation for solving problems with circles. Eventually all this began to change when a map maker, Liu Xin, created a circle out of bronze for his ruler that seemingly used an approximation for pi of 3.1547. It was not until the commentary of the Nine Chapters that any math was written down concerning the approximation by the Chinese
.

Looking at two problems in the Jiu Zhang, Liu Hui discovered the inaccuracy of using 3 as the ratio of circumference to diameter. Then, using a method involving  inscribed regular polygons, Lui Hui went about finding a more accurate approximation of pi. “Starting with the known perimeter of a regular polygon of n sides inscribed in a circle, the perimeter of the inscribed regular polygon of 2n sides was calculated by applying the Pythagorean Theorem.” This process was used over and over again with polygons that were getting closer and closer to the perimeter of the circle, thereby giving more and more accurate approximations of the ratio between the circumference and the diameter. Using this idea, Liu Hui came up with an answer of pi equal to 3.1416
.

By 479 the fascination with pi had reached its peak in China. It was during this time that China reached a very good approximation for pi while proving Archimedes’ (and the western world’s) estimation at the time incorrect. Through the work of Zu Chongzi and his son, the Chinese were able to come up with pi equal to 3.1415926, an approximation accurate to 7 decimal places. This is a clear example of the superiority in certain areas that the Chinese had over the western world.

For more evidence of China’s superiority during the first few centuries of the current era, one can look at China’s form of Pascal’s Triangle. First discovered by India around 200 CE, there is evidence of the triangle found in China during the eleventh century.
 Although the book it was supposedly written down in is no longer in existence, it is believed that a mathematician, Jia Xian, created a table of binomial coefficients very similar if not exactly like that of Pascal.
 These two examples of complex mathematical ideas is important because it proves that the Jesuits were not attempting to teach a bunch of barbarians basic math. Instead, they were attempting to teach a culture a subject of which they have had much experience, in some aspects even more experience than the Jes
uits.

The Nine Chapters was not the only important mathematical book written in China’s history, it was just one of the earliest. There were actually dozens of important texts written before 600 CE. However, due to the warring nature of the Chinese, more texts were destroyed over than preserved over that time.  That is why during the Tang Dynasty, which lasted roughly between 600 CE and 900 CE, there was an effort to create a collection of the “most important ancient works.”
 It was during this time that the idea of the “Ten Classics” was discussed.

It took some time for this search to occur, because one of the first emperors during the Tang Dynasty was entirely against the teaching of mathematics. This ruler, Xian Qing, was quoted as stating, “Since mathematics…leads only to trivial matters and everyone specializes in their own way, it distorts facts and is therefore decreed that is shall be abolished.”
 This hostility meant that the books would have to wait until later leaders to be compiled together into the work known today.

The opportunity arose when Emperor Gaozu decreed the twelve books used at the Imperial Academy be annotated. The list consisted of books such as the Nine Chapters, The Sea Island Mathematical Procedure, and the Classic Continuation of Ancient Mathematics among others. The Classic Continuation of Ancient Mathematics was actually not even considered “ancient” because it was written during the Tang Dynasty. The reason for such an addition stems again from the warring among the different Chinese states. Originally the list consisted of all ancient works, but several texts were lost by the time the “Ten Classics” had finally been created in 1048 CE during the Northern Song Dynasty. Such works included the Method of Interpolation and the Three Levels of Numbers.
 

Even after the book was finally put together, the hostility towards mathematics created a difficult history for the “Ten Classics”. By the time of the Qi
n Dynasty, less than two centuries later, the “Ten Classics” had already been lost. In 1203 and again in the early 15th century it was reprinted by private publishers, but the idea of education and mathematics examinations had decreased so much over the years that very few people were interested in such a text. Once again, it is clear that mathematics were not always revered by the Chinese, which creates problems during the time of the Jesuits.

With all of this pure mathematics being taught within China, arguably the most important aspect of Chinese Mathematics to the Jesuits was actually applied mathematics. Astronomical mathematics was one of the main reasons the Jesuits, and in particular Matteo Ricci, came to be accepted among China’s intelligentsia.

Since the beginning of written records, China had been interested in astronomy and accurate calendars. It was the emperor’s responsibility to continue to advance computational astronomy in an attempt to predict eclipses and other astronomical events. If the emperor was to fail in predicting a meteor shower or an eclipse, it was seen by the people as a sign of weakness. In addition, calendars were needed to organize political and religious events as well as agrarian events such as harvests.

By the Ming dynasty, the calendar system in China was one of the most advanced in the world. The real advancements occurred in the Yuan dynasty around 1280 CE. The Ming dynasty almost a century later copied the work done by the earlier emperors, and this system was in place until the 1580s. However, such success during this time produced “complacency” within the Astro-calendric Bureau.
 This complacency lead to a breakdown in the mathematical astronomy in China which allowed Ricci to amaze the educated there through his knowledge of astronomy and calendars, giving him the opportunity to spread Jesuit teachings.

When Matteo Ricci entered China, he faced a number of challenges that he had to overcome to become accepted and to eventually provide Chinese mathematicians with the famous translation of Euclid’s Elements.  Besides learning how to speak Chinese, Ricci was forced to integrate himself into a society that had been completely closed off from outside influence, and was still extremely wary of foreigners.  Before Ricci was able to introduce Euclid into Chinese society, he had to undergo a number of changes to be able to get his ideas accepted by the Chinese people.

The worldly Jesuit influence was not the same in Ricci’s lifetime that it is today.  The order had only existed for a few decades, and there were still Jesuits remaining who knew St. Ignatius himself.  Because of this, the Jesuit ideals were not always readily accepte
d.  This was one of the problems that Ricci faced in China.  He was one of the original Jesuit missionaries in mainland China, where a Jesuit mission had been set up just three years prior to his arrival.  Due to this, Ricci did not understand many Chinese customs, although he would prove himself to be a quick learner.

One of the first things that Ricci adjusted was his 
clothing.  When he reached China, Ricci decided to where the clothes of a Buddhist.  However, after meeting with a Chinese scholar (whose name we do not know), Ricci was convinced to change to match the style of fellow Chinese scholars.
  Ricci learned that it would be easier for him to gain acceptance in the Chinese society if he dressed like he belonged with them.

Ricci quickly learned that it was not always easy to gain an audience with the kinds of individuals his mission required of him.  Although he entered mainland China in 1583, it was not until 1601 when he finally broke through whatever barriers had stood in his way.  It was in this year that he was the first Westerner ever granted access to the Forbidden City.  Ricci earned this honor by predicting solar eclipses that the Chinese were not able to due to the breakdown in their calendar system that has previously been discussed.
  Once entrenched in the culture of mainstream Chinese scholarship in the Forbidden City, he was able to push the goal of his mission forward at a much faster pace than was previously possible.  It was soon after this that Ricci was able to meet Xu Guangqi, and begin the process of translating Euclid into Chinese.

Xu Guangqi was one of the most influential scholars in China during the time when Ricci was in China.  He was Grand Secretary of the Wen Yuan Institute, which led him to be considered second in China “after the Monarch himself.”
  He could reasonably be considered a genius, being experienced in all kinds of topics from astronomy to agriculture to military science.  Without Xu, Ricci would have been unable to translate all that he did of Euclid into Chinese.  Many mathematical terms that Euclid provided throughout his Elements had no Chinese translation, so Xu and Ricci were required to create these words, which took a significant amount of time.  He also provided significant backing in getting the Elements accepted and studied in the ways that it was.

Ricci had a few reasons for wanting to translate Euclid into Chinese, which were both individually driven and Jesuit ideal
istically driven.  The goal of the Jesuits was to convert the Chinese to Christianity.  A way that Ricci thought would achieve this goal was to show the superiority of European thinking over Chinese thinking (whether or not that was actually true).
  Besides just Euclid, Ricci had provided Western science, astronomy, and mathematics to the Chinese scholars to work with in comparison to the Chinese ways of thinking.  Ricci believed that Euclid would be an ultimate culmination of the power of Western thinking, and that this would provide tremendous help towards converting the Chinese people.

On an individual level, Ricci the mathematician believed that the process Euclid went through to prove everything that he did would also help Chinese mathematicians.  He had observed that Chinese mathematics had no real proofs.  Most of the things that they had discovered occurred intuitively.  Therefore, even if they made complete sense when just thinking about it, many Western scholars would not have accepted them on the basis of proof.  Ricci believed that giving the Chinese mathematicians the idea of step-by-step proofs, with plenty of supporting evidence to make no mistakes, would even further their mathematics.  While Chinese mathematics was more advanced in some areas than the We
st was, Ricci may have had a point when trying to help the Chinese better back up their own theories and conclusions.

In Ricci’s preface to his translation of Euclid’s Elements, he attempted to connect the different styles of mathematics to everyday applications.  What is interesting is that he wrote his preface in a very Chinese style.
  The way Ricci wrote the preface was similar to prefaces written in ancient Chinese texts such as the Nine Chapters and the “Ten Classics”.  The foreign scholar Matteo Ricci was trying to connect on a personal level to the Chinese people who would end up reading this text.

The content of Ricci’s preface contains a massive 
breakdown of mathematics in practice.  It starts with discussing how far-reaching mathematics can be.  The very beginning of sub-gro
ups connects the idea of Number to the school of Music, and the idea of Measure to the schools of Astronomy and Measurement of Time.
  This is just one part of the massive breakdown that Ricci provides throughout his preface.  For example, some of the other subgroups that Ricci describes are geography, sight, and transporting heavy weights.
  While this is not all that Ricci’s preface contains, one can see that he wanted to show the Chinese the extent that mathematics can impact people’s everyday lives.

Another major part of the preface discusses a step-by-step explanation of the step-by-step style of the Elements.  Ricci explained that the beauty of Euclid’s Elements is in the simplicity of the entire process.  He says, “The hidden and subtle meanings reveal themselves”.
  What Ricci means by this is much the same as what we have discussed in class.  Euclid’s proofs prove very complicated mathematical matters in a way that even non-mathematicians can easily understand.  Euclid’s proofs are simple for anyone who can read and can follow directions, which is just about everyone.  Ricci wants even regular Chinese people to see that mathematics are accessible, which only helps his Jesuit goal of converting the general Chinese public to Christianity.

Xu Guangqi’s preface to the Elements only furthered Ricci’s attempt at connecting to the Chinese people.  Having the famed Chinese scholar write a separate preface to the translation gave Ricci even more credibility in trying to popularize the Elements.  Xu ended up speaking even more powerfully about the virtues of mathematics than Ricci did in his preface.  Xu discussed how mathematics provided “the medium for a hundred schools of learning.”
  He is farther discussing how beneficial math can be to the general public, and continuing Ricci’s plan.

The reaction to Euclid was not what Ricci had anticipated.  Ricci expected Chinese scholars to pore over his translation and adapt Euclid’s ideas to their math.  What ended up occurring was a general feeling of not being impressed by what Euclid had to say.  In addition to that, it sparked a revival i
n interest in old texts.
  Many Chinese scholars reaffirmed themselves to their own way of thinking.  While Ricci could have hoped, but not expec
t, to completely revamp Chinese thinking, he assumed that the Chinese would pay greater attention to the work that he spent so much time on.  However, Ricci’s translation did have impact in Chinese math.

Ricci did provide a few changes to Chinese math through the translation of Euclid.  First off, it gave the Chinese a legitimate mathematical b
ase off of which to work.  Prior to this, as previously discussed, there were no true proofs in Chinese math.  In addition to this, Euclid did introduce several brand new topics that had not previously been discovered in the East.  Ricci himself had such an influence in China that he made it much easier for future Jesuits to enter China, since he gave the Chinese an excellent example of the honor of the Jesuit priests.

As seen throughout this paper, Euclid’s Elements had a clear impact on Chinese mathematics.  It revived study of older Chinese mathematical works, and also introduced the Chinese to several brand new topics that they had never before considered.  All of this was made possible through the work of Matteo Ricci.  He had to totally adopt the Chinese culture to succeed in his Jesuit mission.  Learning Chinese, dressing like a Chinese scholar, and living among the high-ranking Chinese scholars were all a part of the process that Ricci had to undergo.  Through this, he was able to meet many of the most important minds in China, including Xu Guangqi.  With their help, he was able to translate one of the most important books in the development of Chinese mathematics.  It was equally important that he could send many Chin
ese texts to the Western world to be studied by Western scholars.  With this, Ricci was able to initiate a transfer of philosophies and theories between the East and the West.
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�Do you mean “scientific” here?  Or do you mean that the personal glory and admiration (i.e. some nonscientific aspects) contributed to the scientific success?  This could be stated more clearly.


�Maybe say “he was born in a town influenced by the relatively young Catholic order, … “  “Someplace” sounds awkward to me here.  


�A “translation with commentary” is a more precise description.  You get into the details later, so you could say “version” here rather than “copy.”


�Typo here.


�“gain access to” (?)  “Break into” sounds as though a burglary was what was being attempted (!)


�This should not be capitalized.  


�Wrong word (typo) – should be “knew”


�I think you mean that Macau itself (not landing at Macau) was “just the tip of the iceberg” – that is, just a relatively small outpost on the edge of a very large and complex country.  


�Better:  “In comparison with Europe, the China that Ricci entered was a much larger world.”  When you have an introductory clause like the “In comparison with Europe” you used here, it should modify the subject of the sentence.  But that is Ricci himself.  You're not comparing him with Europe.  You are comparing the world he found in China with Europe. 


�“attempt of” is awkward here.  You might say he dressed as a Chinese scholar “in an attempt to mediate between cultures.”


�Should be “influence” (a typo or miscopying from your source).  


�Maybe say they provided justification for methods by showing how they were used in many problems.  


�This is a very important and interesting aspect of the story.  The sentence is somewhat awkward, though.  I think you could say this more simply as follows:  “Instead, the Jesuits were attempting to teach mathematics to a culture that had much experience in that subject, indeed in some aspects even more experience than the Jesuits themselves had.”  This also raises the question whether a part of their mission might have been to seek out knowledge from the Chinese in addition to spreading European knowledge to China.  


�This is a slight mistake.  The Qin was much earlier – roughly 200 BCE.   I think this should be the Yuan.  


�I'm not sure quite what you mean by this.  It's definitely true that this was quite early in the history of the Society of Jesus.  As a result, the Jesuits had not reached the level of respect that they achieved later in the Catholic world.  But you are talking about their difficulties in China.  


�You mentioned this before on page 5.  Coordination between different sections of the paper is not ideal here.  


�This is good but the way you say it is awkward – better:  the reasons for wanting to translate Euclid into Chinese were “both individual and influenced by Jesuit ideals.”


�You mean “... than Western mathematics was”


�“massive breakdown” could easily be misinterpreted.  It would be better to say something like “extensive classification” or “detailed


classification.”�


�You mean the sub-fields or sub-areas within the larger subject of mathematics.   “Subgroups” does not quite fit here.   


�Better:  “revival of”


�expected


�Awkward phrasing –  “basis for their  work” would be better.  


�This is an area where a lot more work deserves to be done.  It seems possible that these Jesuit missions in India and China had even more influence in Europe than has been recognized up to this point.  
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Excellent work on the paper and the presentation.  This is a very interesting and subtle story, and I think you have presented it very well.  Please look at the small comments above for suggestions on the writing, though.  There are a number of places where that could still stand some �“smoothing out.”
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