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Place Values and Geometric Reasoning in Root extraction
procedure in the Song commentary to the Nine Chapters of
6/6/2024
Mathematical Art

In studying the Song (960-1279) commentary to root extraction
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procedures in the Nine Chapters of Mathematical Art (JLE 547,
Jiuzhang suanshu), we discovered a new way of keeping track of place
values on the counting surface. Such a finding ascertains and connect
the stages in its geometric reasoning with the steps in the procedure.
Moreover, the geometric reasoning also explains why the procedure is

also applicable in finding the root of certain quadratic equations.

6/7/2024

On the Table of 13 Terms of combinations of base, altitude,

and hypotenuse 7] i £ 5% =4

In the chapter of Base and Altitude (gou gu, FJ %) of the Detailed
Explanation of Computational Methods in Nine Chapters (it L5 5%
1% xiang jiuzhang suanfa ), Jia Xiang/Yang Hui includes a table of
various line segments related to the sides of right triangles. One of
rows’ in this table describes the quantities called 5 (50)[ B bian duan,
which baffles historians of mathematics for a long time. In this
presentation, we give our understanding of this table. Based on this
table, we will also discuss the practice of using concrete examples to
describe general procedures in traditional Chinese mathematical

treatises.

6/8/2024

On Dai Zhen’s choice of measuring units for circular arcs

In 17th-China, the competition was fierce in being the dominating
force in mathematics/trigonometry between the Jesuit-introduced and
Chinese traditional approaches. Dai Zhen in the 18th century, in his
attempts to re-invent trigonometry as coming from Chinese antiquity,
had numerous choices of the measuring units of circular arcs. His final
choice helped create an illusion that Chinese sage-scholars knew this

measure unit all along.

6/9/2024

The Current Practices of Incorporating Knowledge of History

of Mathematics in Teaching Mathematics in America

Teaching mathematics in America always presents a challenge on

all education levels. To engage students, mathematics need to be more

12




(e sdm) 5 47 1)

accessible and relevant. One of the efforts to do so is to introduce
knowledge and anecdotes of mathematics from history in the lessons.
Another approach introduce a particular topic in mathematics according
to its developments through history, taking students going on a pseudo

historic tour to appreciate the beauty of the subject.

6/10/2024

The Evolution of Transformation Media in Spherical
Trigonometry in 17th- and 18th-Century China, and its relation to

“Western Learning”

Problems of spherical trigonometry in 17th- and 18th-century
China were often reduced to problems in plane trigonometry and then
solved by means of the proportionality of corresponding sides of similar
right triangles. Nevertheless, in the literature on the history of Chinese
mathematics, there is not much discussion the transformation and
reduction of spherical problems to the plane, and how the techniques
utilized for such transformations evolved over time. In this article, I
investigate the evolution of the transformation media involved. I will
show that in the trigonometric treatises by Mei Wending (1633—-1721)
and Dai Zhen (1724-1777), the authors’ views on Western learning
shaped their choices of transformation media, and conversely their
choices of transformation media offered support to their views on

trigonometry in the debate of Chinese versus Western methods.

6/11/2024

Trigonometric tables: explicating their construction principles

in China

The trigonometric table and its construction principles were
introduced to China as part of calendar reform, spear-headed by Xu
Guanggqi (1562—1633) in the late 1620s to early 1630s. Chinese scholars
attempted and succeeded in uncovering how the construction principles
were established in the seventeenth century and then in the eighteenth
century expanded to include more algorithms to compute the values of
trigonometric lines. Successful as they were in discoursing the

construction principles, most Chinese scholars did not actually

13
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construct trigonometric tables anew. In the early nineteenth century, a
revolutionary approach was developed, which resembles computing a
finite sum of power series to trigonometric functions of an arbitrary arc
less than a one-half circle. Though hailed by many modern historians as
Chinese achievements in developing “infinite series” of trigonometric
functions, this approach was viewed by the actors at the time as a quick
means to construct trigonometric tables. Interestingly, even with these
“quick” methods, no trigonometric table was constructed. Besides the
fact that constructing a trigonometric table afresh is a time-consuming
business, the classification of the trigonometric table and their
construction principles into different genres of knowledge by scholars
offers an additional explanation of drastically uneven treatment of

trigonometric tables and their construction principles.

6/12/2024

Practices of reasoning: persuasion and refutation in a
seventeenth-century Chinese mathematical treatise of “linear

algebra”

This article documents the reasoning in a mathematical work by
Mei Wending, one of the most prolific mathematicians in seventeenth-
century China. Based on an analysis of the mathematical content, we
present Mei’s systematic treatment of this particular genre of problems,
fang cheng, and his efforts to refute the traditional practices in works
that appeared earlier. His arguments were supported by the
epistemological values he utilized to establish his system and refute the
flaws in the traditional approaches. Moreover, in the context of the
competition between the Chinese and Western approaches to
mathematics, Mei was motivated to demonstrate that the genre of fang
cheng problems was purely a “Chinese” achievement, not discussed by
the Jesuits. Mei’s motivations were mostly expressed primarily in the
prefaces to his works, in his correspondence with other scholars, in
synopses of his poems, and in biographical records of some of his

contemporaries.

(A ITVE RS SR fEAR)
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