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Abstract

Harvard University was an important overseas training base for mathematical
talents in modern China. In the early 20" century, a group of Chinese students
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_ ) went to Harvard University to study modern mathematics. After they returned
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to China, they presided over or participated in building early university math-
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ematics departments, and also participated in compiling mathematics text-
books, unifying mathematical terminology in Chinese, establishing mathemat-
ical academic groups, and founding research institutions, making a seminal con-
tribution to the institutionalization of modern mathematics in China. Through
the graduates it educated, Harvard University had a significant impact on the
development of modern mathematics in China in the first half of the 20 century.
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1. Introduction

The first doctor of mathematics in modern China was educated in Harvard Uni-
versity (Zhang, 1991; Zhang, 1999). Before 1930, there were 16 doctors of mathe-
matics in China, five of whom graduated from Harvard University (Zhang, 1999).
Studying the influence of Harvard University on the development of modern
mathematics in China in the first half of the 20™ century not only helps to examine

more objectively the role of Harvard University in the history of the development
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of modern mathematics in China, but also helps to understand the historical lin-
eage of the development of modern mathematics in China in a more comprehen-
sive way.

Regarding Harvard University’s training for Chinese students who studied
mathematics in the first half of the 20" century and their contributions after re-
turning to China, current studies mostly scattered in the biographies of single
mathematicians and articles recalling their personal biographies and contribu-
tions (Cheng, 1994; Cheng, 1995; Cheng, 1999; Cheng, 2002), Zhang Dianzhou
and Liu Qiuhua made a preliminary compilation of some Chinese students stud-
ying and researching mathematics at Harvard in the early Republican period of
China (Zhang, 1999; Liu, 2010). These documents, undoubtedly, provide informa-
tive materials for studying the influence of Harvard University on the develop-
ment of modern Chinese mathematics in the first half of the 20" century.

Based on the newly discovered primary documents, this paper examines the
historical origins of Chinese people studying mathematics at Harvard University,
explores Harvard University’s training for mathematics students from China in
the first half of the 20" century, and discusses their contributions after they re-

turned to China.

2. The Historical Origins of Chinese Students Going to
Harvard University to Study Mathematics

At the end of the 19" century and the beginning of the 20" century, under the
successive stimulation of national crises such as the defeat of the Sino-Japanese
War and the invasion of China by the Eight-Power Allied Forces, the Qing gov-
ernment reflected on the Westernization Movement, proceeded to set up West-
ern-style universities, sent delegations to study Western constitutionalism, and
encouraged local governments to send students to study abroad (Chen & Tian,
2007).

In 1895, the Imperial Tientsin University (later renamed the Peiyang Univer-
sity) was established in Tianjin, with an American Charles Daniel Tenney (1857-
1930) was appointed as the chief instructor, and there was a plan to send graduates
to study abroad as part of the founding program (Peiyang University-Tianjin Uni-
versity History Office, 1990). In 1905, the Imperial Examination System was abol-
ished. Yuan Shikai (1859-1916), then the Viceroy of Zhili and Minister of Peiyang,
as the proponent of abolition of the Imperial Examination System to promote
modern school education, supported Peiyang University to send students and fac-
ulty to study abroad with funds from the Tianjin Customs in 1906 (Anonymous,
1906). During the period of 1905-1906, the Qing government sent delegations to
Japan, Europe, and the United States to study the constitutional system. Duan
Fang (1861-1911), as the co-leader of the delegation to the United States, had al-
ways attached importance to schooling and advocated study abroad (Shu, 2016),
visited Harvard University and other American universities on the way (Lin,
2017).
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HARVARD FREE FOR CHINESE.
By lelegraph to The Tribune.)

Boston, Feb. 8. —President Eliot will propose
at a meeting with the Chinese Commissioners in
Cambridee next Monday a plan to help break
the Chinese boycott agalnst America. This plan
involves sending to this country next fall some
Chinese voung meén who will have frees scholar-
ships at Harvard, with a view to learning some-

thing of American institutions and Ameriean
l::h-."}'. The students are to be sent here at the
expense of the Chinese government, but their
education willi cost them nothing. Governor
Guild will be asked to lend his assistance

Figure 1. Harvard University’s statement published in the newspaper in 1906.

At the end of the 19 century and the beginning of the 20" century, the United
States was in an economic crisis, and Chinese exclusion sentiments rose, with a
series of persecution of Chinese in the United States. In particular, in 1904, the
United States Congress re-approved the Chinese Exclusion Act, which triggered a
massive boycott of American goods in China (Bieler, 2004). On the occasion of
the imminent arrival of the Chinese mission led by Duan Fang to Boston, Harvard
University President Charles William Eliot (1834-1926) published a newspaper
statement, as shown in Figure 1, on February 7, 1906: “President Eliot will pro-
pose at a meeting with the Chinese Commissioners in Cambridge next Monday a
plan to help break the Chinese boycott against America. This plan involves send-
ing to this country next fall some Chinese young men who will have free scholar-
ships at Harvard” (Harvard University, 1906). In the summer of 1906, more than
30 students from Peiyang University, led by Tenney Charles Daniel, enrolled in
Harvard University’s summer school. In September of 1906, Qin Fen and 15 other
students were admitted to Harvard (Lin, 2017).

The high cost of sending students to the United States was a significant expense
for the Qing government. Since 1905, Liang Cheng (1864-1917), the minister to
the United States, had been negotiating with the U.S. government, urging the re-
duction of the Boxer Indemnity to fund study in the United States. In 1906, Arthur
Henderson Smith (1845-1932), an American missionary in China, took the op-
portunity of his return to his home country to lobby President Theodore Roose-
velt (1858-1919), suggesting the use of the Boxer Indemnity to build modern ed-
ucation in China and subsidize Chinese students to study in the United States. At
this time, the anti-China actions in the U.S. and the boycott of U.S. goods in China
had reduced Sino-U.S. relations to the freezing point. In order to improve U.S.-
China relations and safeguard its commercial interests in China, the U.S. govern-
ment agreed to return some of the Boxer Indemnity money to fund study in the
U.S. in 1908. From that time onward, Chinese students’ going to study at Harvard
was guaranteed a stable fund.

In October 1909, the first batch of students funded by The Boxer Indemnity
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Scholarship Program went to the U.S., among which Wang Renfu and Yan Jiazou
entered Harvard University to study mathematics. Subsequently, the second batch
of the Boxer Indemnity Scholarship recipients including Hu Mingfu and the third
batch including Jiang Lifu also arrived successively (Liu, 1980). After 1912, the
trend of the Scientific Salvation Movement became more and more intense, and a
number of university mathematics departments were established one after an-
other under the impetus of the reform of education system. Influenced by the New
Culture Movement, more and more Chinese students who admired science went
to Harvard to study modern mathematics with the aid of the Boxer Indemnity
Scholarship Program.

Thus, it can be seen that Chinese students’ studying mathematics at Harvard
University started in the 1900s, which was a historical product of the détente be-
tween China and the United States in the late Qing Dynasty and the reform of
China’s education system, and was also inseparable from Harvard University’s
commitment to improve U.S.-China relations by opening the door for Chinese

students.

3. Harvard University’ Training for Mathematics Students
from China in the First Half of 20th Century

Harvard’s Department of Mathematics was founded in 1727. Like other university
mathematics departments in the United States, it focused primarily on teaching
rather than researching before 1900 (Nadis & Yau, 2013). In the late 19" century,
William Fogg Osgood (1864-1943), Maxime Bdcher (1867-1918), and Julian Low-
ell Coolidge (1873-1954) joined Harvard, bringing not only new courses but also
new ideas in mathematical research. They were active in publishing papers and
monographs, and revitalizing graduate education. With the arrival of a new gen-
eration of mathematicians, such as George David Birkhoff (1884-1944) in 1912,
Harvard’s Department of Mathematics rose rapidly to become one of the best in
the United States in the 1910s, and from then on, it could provide mathematical
training on a level comparable to that of European universities (Batterson, 2009).

In 1906, Qin Fen came to Harvard to study mathematics. At this time, Osgood,
Bocher and Coolidge were all teaching in the department. At Harvard, he excelled
in his studies, received a scholarship, and obtained his bachelor’s and master’s
degrees in 1909 (Anonymous, 1909; Cate, 1909). He originally planned to con-
tinue his studies at the University of Cambridge in England after graduation, but
failed to do so and returned to China in 1910 (Ding & Song, 2012). According to
the current information, Qin Fen was the first Chinese to study mathematics at
Harvard University.

In 1909, Wang Renfu and Yan Jiazou who were selected as the first Boxer In-
demnity Scholars came to the United States, but they missed college enrollment
and were arranged to study in the preparatory schools. Wang Renfu entered Har-
vard University’s Department of Mathematics in 1910 and returned to China after

receiving his bachelor’s degree in 1913 (Chen & Tian, 2007). Yan Jiazou, enrolled
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at the University of Illinois in 1910 to study mathematics and science, and went
to Harvard to study mathematics for his master’s degree in 1913, and returned to
China in 1914 (Chen & Tian, 2007).

Hu Mingfu, one of the second batch of Boxer Indemnity Scholars, went to Cor-
nell University in 1910 (Lu & Hu, 2014). And after graduation in 1914, he went to
Harvard University to study integral equations, which was a relatively popular
field of study at that time. Under the guidance of Bocher, he got the Harvard Ph.D.
degree in 1917 with his dissertation, Linear Integro-Differential Equations with a
Boundary Condition, under the name Minfu Tah Hu (Yuan, 2010). The paper was
recommended for publication because of its high academic standard in the pres-
tigious journal Zransactions of the American Mathematical Society (Hu, 1918), as
shown in Figure 2. This was the first doctoral dissertation of Chinese in mathe-
matics, and Hu Mingfu became the first Ph.D. in mathematics in China (Zhang,
1991; Zhang, 1999).

LINEAR INTEGRO-DIFFERENTIAL EQUATIONS WITH A BOUNDARY
CONDITION®

BY

MINFU TAH HU
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1. INTRODUCTION AND INOTATIONS

It is a well-known fact that linear integral equations of the first and second
kinds may be regarded as the limiting cases, as n becomes infinite, of systems
of n linear algebraic equations in n variables.

The same idea of passing to a limit suggests that one treat the integro-
differential equation

du(z, )

B
(4) =73/ -+¢(z.s)u(x.a)+f&(z‘:)u(mﬂdﬁ-ﬂw»s)

as the limit of a system of n linear differential equations of the first order
of the formt

* Presented to the Society, December 28, 1917. The problem treated in this paper was
first suggested to me by Professor W. A. Hurwitz, to whom, and to Professor M. Bécher,
I tender my grateful acknowledgment for constant help, suggestions, and criticisms.

t For the system (a ) when all the equations are homogeneous, a different integro-differentia]
equation was obtained by Schlesinger (Jahresbericht der Deutschen.Mathe-
matiker-Vereinigung, vol. 24 (1915), p. 84) by means of a process involving
certain changes of the form of the equations (@) before passing to the limit. The equation
thereby obtained differs from ( A ) in that the variable z is complex and all functions invelved
are analytic functions in z, that the functions  and A contain another variable r of the same
¢lass as &, and that

¢z, 8)=0 and h(x,a)sp(::).

Trans. Am. Math. Soc. 24 263

Figure 2. The first Chinese doctoral dissertation in mathematics completed by Hu Mingfu
at Harvard University in 1917.
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China’s second doctoral dissertation in mathematics was also born at Harvard,
completed by Jiang Lifu in 1919. Jiang Lifu, one of the third batch of Boxer In-
demnity Scholars, entered University of California at Berkeley in 1911, and after
graduation in 1915, he went to Harvard University to study non-Euclidean geom-
etry under Coolidge, and received his Ph.D. degree in 1919 with his dissertation,
The Geometry of a Non-Euclidean Line-Sphere Transformation, signed Chan
Chan-Tsoo (Jiang, 1987). The main point of the dissertation was to discuss a one-
to-one correspondence between a straight line in projective space and a sphere in
non-Euclidean space using algebraic and differential geometric methods. Jiang
Lifu aspired to transplant modern mathematics to China, and went to Harvard
University preparing for this ambitious goal (Wu, 1990). In 1918, he worked as a
teaching assistant for Osgood who was the head of the Department of Mathemat-
ics (Liu, 1996), so that he could closely observe and learn how Osgood teach and
manage the Harvard’s Department of Mathematics.

Jiang Lifu’s students at Nankai, including Liu Jinnian, Jiang Zehan, Yang
Shanji, and Shen Youcheng, influenced by Jiang Lifu and went to Harvard to pur-
sue degrees in mathematics (Editorial Committee of Mr. Jiang Zehan’ Memorial
Collection, 1998). At this time, Harvard’s Deparment of Mathematics had a strong
faculty. Although Bocher had passed away, the department still had Osgood and
Birkhoff, as well as young teachers such as Marson Morse (1892-1977) and Joseph
Leonard Walsh (1895-1973). Liu Jinnian, the first graduate of the Department of
Mathematics at Nankai University (Guo, 2019), supported by the Tsinghua
School’s Program for U.S.-Bound Students in 1925, went to Harvard to study the
restricted three-body problem, which was an international frontier problem at the
time, under the guidance of Birkhoff who was the president of the American
Mathematical Society. Birkhoff had previously become a leading mathematician
in the field because of his successful proof of the “Poincaré’s theorem” in the two-
dimensional case. At Harvard, Liu was not only exposed to the cutting edge of
research but also received academic training from the leading master in this field.
He received his Ph.D. degree in 1930 with his dissertation Contributions to the
Restricted Problem of Three Bodies, under the name of Liu Chin-Nien (Yuan,
2010).

Jiang Zehan came to Harvard with the aid of Tsinghua School’s Program for
U.S.-Bound Students in 1927. Here, he took “Complex Domain Geometry” taught
by Coolidge and “Differential Equations” taught by Birkhoff. At the end of his first
year, he received a master’s degree and the honor of John Harvard Fellow for his
excellent examination results and two master’s theses (You, 1996). He was influ-
enced by his undergraduate teacher, Jiang Lifu, to become interested in geometry,
and in the summer of 1928, he chose to follow Morse to work on critical points in
topology, a cutting-edge problem in topology. In 1930, Jiang received his Ph.D.
with his dissertation, Existence of Critical Points of Harmonic Functions of Three
Variables, under the name Kiang Tsai-Han (Yuan, 2010). His training in topology

at Harvard laid the foundation for his later introduction of topology into China.

DOI: 10.4236/jss.2024.129036

628 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2024.129036

S. C. Song, K. T. Wang

Yang Shanji and Shen Youcheng were both graduates of the Department of
Mathematics of Nankai University in 1926 (Guo, 2019). Yang went to Harvard to
study mathematics in 1929, by the aid of Anhui Province’s Scholarship for stu-
dents studying in the United States, and eventually received a master’s degree
(Anonymous, 1929a; Anonymous, 1929b). Shen, with the financial support of the
Rockefeller Foundation, went to Harvard in 1931 to study mathematics under the
supervision of Walsh. He studied the theory of interpolation and approximation
of functions, an emerging field at the time. And in 1935, he received his Ph.D.
degree under the name Shen Yu-Cheng for the dissertation On Interpolation and
Approximation to an Analytic Function by Rational Functions with Preassigned
Poles (Yuan, 2010). The paper was later published in the first volume of the Jour-
nal of the Chinese Mathematical Societyin 1936 (Shen, 1936).

In the 1930s, Zhao Fangxiong and Shi Xianglin went to Harvard to study math-
ematics by the aid of Tsinghua University’s Program for U.S.-Bound Students.
After graduating from the Department of Electrical Engineering of the Massachu-
setts Institute of Technology (MIT) in 1930, Zhao went to Harvard and obtained
his master’s degree in 1931, but his doctoral studies were interrupted when he was
recalled by Zhao Yuanren to teach at the Department of Mathematics at Tsinghua
University in 1933 (Li, 1996). Shi Xianglin studied topology under Jiang Zehan in
Tsinghua University, and went to Harvard in 1936 to study differential geometry
and topology under Hassler Whitney (1907-1989), one of the founding fathers of
differential topology. In 1941, He got his Ph.D. at Harvard with the dissertation
Mapping of 2-manifolds into space, under the name Shih Hsiang-Lin (Yuan,
2010). This paper was later published in the Duke Mathematical Journalin 1943;
another paper he wrote while at Harvard, The Geometry of Isotropic Surfaces,
published in Annals of Mathematics in 1942 (Cheng, 1999). The fact that his pa-
pers was published by two top journals showed the high level of his research at
Harvard.

In the 1940s, Tan Caide and Qin Yuanxun went to Harvard to further their
studies in mathematics. At this time, Harvard University was already a world-class
mathematics research center. Tan followed Birkhoff’s son Garrett Birkhoff (1911-
1996) to study differential equations, and received his Ph.D. degree in 1945 with
the dissertation On the Solution of Ordinary Linear Homogeneous Differential
Equations of the Secondary Order in the Complex Domain, under the name Taam
Choy-Tak (Yuan, 2010). Qin, an outstanding graduate of Zhejiang University, en-
tered Harvard University in 1944 to follow Mac Lane Saunders (1909-2005). He
received his Ph.D. degree in 1947 with his dissertation Regular Families of Curves
and Pseudoharmonic Functions, signed Chin Yuan-Shun (Yuan, 2010).

Through the above comprehensive study, it can be seen that, although Harvard
University was a latecomer on the world stage of mathematics, a group of Chinese
students, such as Qin Fen, Wang Renfu, Hu Mingfu, Jiang Lifu, and Jiang Zeihan,
came to this university to study modern mathematics in the first half of the 20

century under the historical chance. Thanks to Harvard’s first-rate teachers such
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as Osgood, Boscher, Coolidge, Birkhoff, Morse, Walsh, Whitney, the Chinese stu-
dents obtained high-level mathematical training here. At Harvard, Chinese stu-
dents gained not only modern mathematical knowledge but also mathematical
research ability. They immersed themselves in and closely observed the teaching
and management methods of Harvard’s Department of Mathematics, which not
only broadened their academic horizons, but also inspired their future career as-
pirations. For example, when Jiang Zehan was in America, he realized that:
“Birkhoft, Morse, Lefschetz, etc. make their achievements in the United States,
and become internationally famous, while many of their teachers (e.g., Osgood,
etc.) are educated in Europe, this process spans a period of about half a century. I
also study abroad today, and should learn from the history of the development of
the United States by uniting peer workers, introducing new theories of modern
mathematics to China rapidly, determining to spend our lives in teaching and re-
searching, hope to make China stand tall in the world of modern mathematics in

fifty years” (Editorial Committee of Mr. Jiang Zehan’ Memorial Collection, 1998).

4. Contributions of the Chinese Harvard Mathematics
Graduates

After these graduates returned to China, they worked hard with their colleagues
in teaching and researching, which remained unswerving even in the exception-
ally difficult period of the war, and made seminal contributions to the institution-

alization of modern mathematics in China.

4.1. Building University Mathematics Departments in China

In the first half of the 20" century, a number of modern universities were estab-
lished, and upon their return to China, they quickly devoted themselves to the
construction of university mathematics departments, including the Department
of Mathematics at Peking University, the first university mathematics department
in China, as well as those of Datong University, Nankai University, Xiamen Uni-
versity, and National South-West Associated University.

Wang Renfu and Qin Fen joined Peking University in 1914 and 1915 separately,
and together with Feng Zuxun, they founded the Department of Mathematics (Guo,
2019). For more than ten years, three of them took turns to serve as the head of
the Department of Mathematics, the head of the Departmental Professors Associ-
ation, and the head of the Departmental Research Institute. And they initially ex-
plored the way of modern university mathematics departments in China (Ding,
Yuan, & Zhang, 1993). Wang Renfu taught analytic geometry, modern geometry,
theory of differential equations, differential geometry, higher plane curves, etc.
(Guo, 2019), becoming an early disseminator of knowledge of modern geometry in
China. Qin Fen taught courses in modern algebra, astronomy, mechanics, history
of mathematics, etc. (Guo, 2019), becoming an early disseminator of knowledge of
modern algebra in China. In addition, Qin Fen and Wang Renfu taught part-time

at other universities. After 1931, Wang Renfu left Peking University to join the
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Department of Mathematics at Beiping Normal University, while Qin Fen joined
politics and stopped teaching.

Jiang Zehan joined Peking University in 1931, and soon began to reform the
mathematics department on the model of Harvard in the U.S. and Nankai in
China. In 1934, he became the head of the department, and further reformed the
department’s affairs and teaching work by modeling it on the system of European
and American universities, and strengthened the relationship with the European
and American mathematical communities (Ding, Yuan, & Zhang, 1993). He
taught many courses such as algebraic topology and differential geometry, and
held discussion classes on topology. In addition, in 1931, he also taught topology
part-time at the Department of Mathematics at Tsinghua University, which was
the first topology course in China. Jiang Zehan was also the founder of algebraic
topology in China. After Shen Youcheng graduated from Harvard in 1935, Jiang
Lifu asked him to assist Jiang Zehan at Peking University. In addition to teaching,
he was also engaged in researching on analytic function theory, especially in the
interpolation theory of functions of a complex variable, which was a continuation
of the content of his doctoral dissertation (Ding & Li, 2006). A series of results
had been achieved, and many papers had been published in international high-
level mathematical journals. It could be said that the scientific research of the De-
partment of Mathematics at Peking University was at the leading level of the coun-
try at that time, and some of them even reached the international advanced level
(Ding, Yuan, & Zhang, 1993).

Hu Mingfu joined Datong University in 1917. He founded the Department of
Mathematics together with Wu Zaiyuan and served as its chairman for a long
time. His student Liu Shuting later became the first female doctor of mathematics
in China. In addition to teaching at Datong University, he also taught analytic
geometry and calculus on a part-time basis at Jiao Tong University and National
Southeast University. Unfortunately, he died young of drowning in 1927 (Utopia
University Mathematical and Physical Research Society, 1928). Later, the Depart-
ment of Mathematics at Datong University was incorporated into Fudan Univer-
sity.

Jiang Lifu founded the Department of Mathematics at Nankai University in
1920, and presided over it for a long time. Despite the shortage of faculty, he con-
tinued to follow the Harvard University training model with strict teaching re-
quirements, and trained a number of important backbones of modern Chinese
mathematics, such as Chern Shiingshen, Jiang Zehan, Liu Jinnian, Shen Youcheng,
Wu Daren, Sun Benwang. Around 1926, he was also invited to Xiamen University
to preside over the Department of Mathematics for one year (Editorial Committee
of Mr. Jiang Zehan” Memorial Collection, 1998). In addition, he founded the De-
partment of Mathematics at Lingnan University in 1949, and later participated in
the foundation of the Department of Mathematics at Sun Yat-sen University. Liu
Jinnian returned to Nankai after graduating from Harvard in 1930, and devoted

the rest of his life to the Department of Mathematics at Nankai.
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In addition, Yan Jiazou was the early head of the Department of Mathematics
at Tangshan Road Construction and Mining College, and Mao Yisheng was one
of his students, but unfortunately Yan left mathematics education soon after-
ward due to his political career. Zhao Fangxiong and Shi Xianglin joined Tsing-
hua University and National Central University separately after they returned
to China, and both of them served as department chairmen (Cheng, 1995;
Cheng, 1999).

In the National South-West Associated University during the war period, there
were there heads of the Department of Mathematics in succession, two of whom
were Jiang Zehan and Zhao Fangxiong, and more than one-third of the professors
were Harvard graduates (Peking University, Qinghua University, Nankai Univer-
sity, & Yunnan Normal University, 1998). Here, Jiang Zehan lectured on ad-
vanced algebra, topology, etc., while Shen Youcheng lectured on advanced calcu-
lus and the theory of bit functions, and Liu Jinnian lectured on the theory of ideal
sets, in addition to which they held seminars on Lie group, topology, algebra, anal-
ysis, and other topics. The mathematical journals and monographs shipped to
Kunming by Jiang Lifu were very helpful for the teaching and researching at that
time. During the eight years, the Department of Mathematics published a total of
127 research papers and many of the papers had reached the international ad-
vanced level (Xu, Guo, & Yuan, 2004). In fact, the Department of Mathematics at
National South-West Associated University already had the level of training doc-
toral degree, but China had not set up a doctoral degree system at that time
(Zhang, 1999).

4.2. Compiling Mathematics Textbooks

During the first half of the 20" century, the reform of educational system in China
created an urgent need for appropriate mathematics textbooks. Under this cir-
cumstance, these Harvard graduates were actively involved in the development of
mathematics textbooks for universities and middle schools.

For example, Qin Fen and Jiang Lifu, with the aid of China Foundation for the
Promotion of Education and Culture, they participated in organizing experts to
compile high school and college textbooks (Zhang, 1999). Jiang Lifu was also ap-
pointed as a member of the editorial board of “University Series”of the Commer-
cial Press, and published a number of college mathematics textbooks, such as /n-
troduction to Higher Algebra (Song, 2022). Qin Fen himself had written no less
than ten secondary school textbooks, covering algebra, geometry, arithmetic, trig-
onometry and other secondary school subjects, and many of them are quite influ-
ential. According to a national survey in 1919 (Ni, 1919), the most widely used
secondary school algebra textbook was Algebra, co-edited by Qin Fen and Qin
Yuan; the second most widely used secondary school geometry textbook was Ge-
ometry, co-edited by Qin Fen and Qin Yuan; and the second most widely used
secondary school arithmetic textbook was Arithmetic, co-edited by Qin Fen and
Xu Shanshiang. In particular, the textbook Algebra, published in 1914, had reached

DOI: 10.4236/jss.2024.129036

632 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2024.129036

S. C. Song, K. T. Wang

its 31st edition by 1930 and 39* edition by 1932, which showed the high popularity
and influence of his textbooks.

4.3. Unifying the Mathematical Terminology in Chinese

In the first half of the 20" century, there were two national efforts to unify the
translation of mathematical terminology, and the results were concentrated in
Compendium of Mathematical Terminology which was compiled and reviewed
by the Scientific Terminology Review Committee in 1938 and in Mathematical
Terminology compiled and printed by the National Compilation and Translation
Center.

In 1923, the Scientific Terminology Review Committee commissioned the Sci-
ence Society of China to propose a draft of mathematical Terminology, which was
assigned to Hu Mingfu and Jiang Lifu. The fact that there was no honorarium for
the drafting work showed the dedication of the participants to Chinese mathemat-
ics. After ten years, 3216 mathematical terms were unified and published in 14
batches in the journal Sciencebetween 1925 and 1932. In 1938, the Scientific Ter-
minology Review Committee compiled them into a book and published it named
Compendium of Mathematical Terminology (Cao, 1938).

In 1932, the National Compilation and Translation Center was established,
and 15 Chinese mathematicians, including Jiang Zehan, Jiang Lifu, and Wang
Renfu, etc., were appointed to form a Mathematical Terminology Review Com-
mittee by the Ministry of Education (MOE). 3426 mathematical terms were de-
termined in September 1935. In October 1935, the MOE issued the results of the
review to the whole country. After the completion of the manuscript, it was not
published in time due to the July 7 Incident. Finally, it appeared as Mathemat-
ical Terminologyin 1945 (National Compilation and Translation Center, 1945).

Harvard graduates such as Jiang Lifu, Hu Mingfu, Jiang Zehan, and Wang
Renfu deeply involved in unifying the Chinese translation of mathematical termi-
nology, which contributed to the dissemination and localization of modern math-
ematics in China in the 20" century. Many terms are still in use today, such as the

translation of “topology” #f#1*#;, which was proposed by Jiang Lifu.

4.4. Establishing Chinese Mathematical
Academic Organizations

After attending the annual meeting of the American Mathematical Society (AMS)
in 1916, Hu Mingfu published an article introducing the AMS and its annual
meeting to China in the journal Science (Ren & Zhang, 1995).

In 1935, the Chinese Mathematical Society was founded, and Wang Renfu and
Qin Fen were elected as the first directors, and Jiang Zehan was elected as the vice-
president. In 1936, the Journal of the Chinese Mathematical Society was estab-
lished, with Jiang Zehan as an editorial board member, and Shen Youcheng pub-
lished his doctoral dissertation in the first volume of the journal to support its

establishment. In 1940, Jiang Lifu was elected as the first president of the new
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Chinese Mathematical Society, and Jiang Zehan was elected as a member of the
board of directors (Ren & Zhang, 1995).
It is clear that Harvard graduates played an important role in the founding of

the Chinese Mathematical Society.

4.5. Founding Mathematics Research Institutes

In 1941, the Academia Sinica appointed Jiang Lifu as the director of the prepara-
tory office of the Institute of Mathematics, and engaged Jiang Lifu, Jiang Zehan,
and Chern Shiingshen as part-time researchers. In 1947, the Institute of Mathe-
matics of the Academia Sinica was founded, and Jiang Lifu was appointed as the
first director. In 1950, Jiang Zehan was involved in the preparation for the Insti-
tute of Mathematics of the Chinese Academy of Sciences and served as the vice-
director of the preparatory office. Harvard graduates were involved not only in
the founding of national-level mathematical research institutes, but also in the
creation of research institutes within the university. In 1917, the Institute of Sci-
ence at Peking University was established, with Qin Fen presiding as the first di-
rector of the institute’s mathematics department (Anonymous, 1917), which pio-

neered mathematical research at Peking University.

5. Conclusion

Chinese students going to Harvard University to study modern mathematics be-
gan in the 1900s, which was a historical comprehensive product of the change
from confrontation to détente between China and the United States and the re-
form of China’s educational system. The insightful people from the political, ed-
ucational, and religious circles of China and the United States paved the way for
Chinese students to study in the United States, while Harvard University opened
the door for Chinese students to improve U.S.-China relations.

In the first half of the 20™ century, more than ten Chinese students, including
Qin Fen, Wang Renfu, Yan Jiazou, Hu Mingfu, Jiang Lifu, Liu Jinnian, Jiang
Zehan, Yang Shanji, Shen Youcheng, Zhao Fangxiong, Shi Xianglin, and Qin Yu-
anxun, were sent abroad to study mathematics at Harvard University. Under the
influence of the Scientific Salvation Movement and the New Culture Movement,
they were selected and funded successively by local governments’ finances, the
Boxer Indemnity Scholarship, and Tsinghua School’s Program for U.S.-Bound
Students, to seek new knowledge in mathematics at Harvard. They studied and
researched in areas such as integral equations, differential equations, non-Euclid-
ean geometry, nonlinear dynamics, numerical analysis, topology, differential ge-
ometry, harmonic analysis, and other modern mathematics, covering analysis, ge-
ometry, and algebra, with international cutting-edge topics. Moreover, at Har-
vard, they saw the infinite possibilities of Chinese mathematics in the future, and
found a role model to follow in building Chinese mathematics. The mathematical
knowledge and academic training they gained at Harvard, as well as their vision

and academic interests, provided a solid foundation for them to build modern
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Chinese mathematics.

After they returned to China, together with their domestic colleagues, they not
only participated in building university mathematics departments in Peking Uni-
versity, Nankai University, Datong University and other colleges and universities,
but also took an active part in the compilation of mathematical textbooks, the
unification of mathematical Terminology, the establishment of the Chinese Math-
ematical Society and other academic societies, and the foundation of the Research
Institute of Mathematics of the Central Academy of Sciences and other research
institutes, which contributed to the development of modern mathematics in
China and the cultivation of Chinese mathematical talents.

The institutionalization of modern mathematics was the most important his-
torical achievement of mathematics in the first half of the 20" century in China.
The establishment and construction of mathematics education institutions repre-
sented by university mathematics departments, the emergence and development
of mathematics research institutions represented by the Institute of Mathematics
of the Academia Sinica, the foundation and growth of mathematics academic so-
cieties represented by the Chinese Mathematical Society constitute, as concrete
details, together constituted the historical process of the institutionalization of
modern mathematics in China.

In all of these accomplishments, Harvard graduates deserved much of the
credit. It could be said that Harvard University made an outstanding historical
contribution to the cultivation of early talents in modern Chinese mathematics.
And through the groundbreaking work of these graduates after their return to
China, Harvard had a profound influence on the historical development of Chi-

nese mathematics in the first half of the 20" century and even in the 20" century.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

Anonymous (1906). Summary Records of Study Abroad by Province. Orient Magazine, 3,
178.

Anonymous (1909). Documents Reported by Commissioner of Tianjin Customs That Qin
Fen, a Student Studying in the U.S., Requested to Study Mathematics in the U.K. after
Graduation, and Approved the Request for Instructions. Peiyang Official Gazette, 6 June
1909.

Anonymous (1917). Report of the Institute of Science and Mathematics. Peking University
Daily, 13 December 1917.

Anonymous (1929a). Yang Shanji and Six Others Admitted to the Anhui Provincial Inter-
national Student Examination. 7a Kung Pao (Tianjin Edition), 4 August 1929.

Anonymous (1929b). Anhui Government-Funded Students Are Going to Study Abroad
and Anhui Provincial Department of Education Held a Farewell Tea Party. Republican
Daily (Shanghai Edition), 4 September 1929.

Batterson, S. (2009). Bocher, Osgood, and the Ascendance of American Mathematics at

DOI: 10.4236/jss.2024.129036

635 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2024.129036

S. C. Song, K. T. Wang

Harvard. Notices of the American Mathematical Society, 56, 916-928.

Bieler, S. (2004). “Patriots” or “Traitors”? A History of American-Educated Chinese Stu-
dents. M. E. Sharpe.

Cao, H. Q. (1938). Compendium of Mathematical Terminology. Scientific Terminology
Review Committee.

Cate, K. S. (1909). Harvard Class Album. Karrer & Company.

Chen, X. X., & Tian Z. P. (2007). Compilation of Historical Materials of Modern Education
in China: Education for Studying Abroad. Shanghai Educational Publishing House.

Cheng, M. D. (1994). Biographies of Modern Chinese Mathematicians. Vol. 1, Jiangsu Ed-
ucation Publishing House.

Cheng, M. D. (1995). Biographies of Modern Chinese Mathematicians. Vol. 2, Jiangsu Ed-
ucation Publishing House

Cheng, M. D. (1999). Biographies of Modern Chinese Mathematicians. Vol. 4, Jiangsu Ed-
ucation Publishing House.

Cheng, M. D. (2002). Biographies of Modern Chinese Mathematicians. Vol. 5, Jiangsu Ed-
ucation Publishing House.

Ding, S. S., Yuan, X. D., & Zhang, Z. G. (1993). The 8ot Anniversary of the Founding of
the Department of Mathematics at Beijing University. China Historical Materials of Sci-
ence and Technology, 14, 74-85.

Ding, T. R., & Li, Y. S. (2006). In China Association for Science and Technology. In Bio-
graphical Sketch of Chinese Experts in Science and Technology: Mathematics Volume 2
of Science Series (pp. 1-14). Hebei Education Press.

Ding, W. J., & Song, G. B. (2012). Preface for Saying Goodbye to Qin Fen of Jiading, Re-
turning to China. The Chinese Journal for the History of Science and Technology. 22,
222-225.

Editorial Committee of Mr. Jiang Zehan’ Memorial Collection (1998). Mathematical Mas-
ters for Generations. Peking University Press.

Guo, J. H. (2019). The Foundation of Modern Mathematics in China. Guangdong People’s
Publishing House.

Harvard University (1906). Harvard Free for Chinese. New York Tribune, 7 February 1906.

Hu, M. T. (1918). Linear Integro-Differential Equations with a Boundary Condition.
Transactions of the American Mathematical Society, 19, 363-407.
https://doi.org/10.1090/s0002-9947-1918-1501109-6

Jiang, Z. H. (1987). Memories of Old Master Jiang Lifu. Nankai Education Review, 4, 73-
78.

Li, Q. Y. (1996). Zhao Fangxiong. In China Association for Science and Technology (Eds.),
Biographical Sketch of Chinese Experts in Science and Technology: Mathematics Vol-
ume 1 of Science Series (pp. 169-176). Hebei Education Press.

Lin, W. (2017). How China’s Peiyang University Sent Students Abroad to Study in Harvard
University in 1906: A Historical Recount. Modern University Education, No. 5, 56-63.

Liu, J. M. (1996). Jiang Lifu. In China Association for Science and Technology (Eds.), Bio-
graphical Sketch of Chinese Experts in Science and Technology: Mathematics Volume 1
of Science Series (pp. 35-52). Hebei Education Press.

Liu, Q. H. (2010). Exchange of Mathematical Ideas between China and Foreign Countries
in the Twenti-eth Century. Science Press.

Liu, Z. (1980). Study Abroad Education:Documents of History of Study Abroad Education

DOI: 10.4236/jss.2024.129036

636 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2024.129036
https://doi.org/10.1090/s0002-9947-1918-1501109-6

S. C. Song, K. T. Wang

in China. National Compilation and Translation Center.

Lu, Y., & Hu, J. (2014). Hu Dunfu, Hu Mingfu, Hu Gangfu Memorial Collections. Xian-
zhuang Publishing House.

Nadis, S., & Yau, S. T. (2013). A History in Sum: 150 Years of Mathematics at Harvard
(1825-1975). Harvard University Press.

National Compilation and Translation Center (1945). Mathematical Terminology. Zheng-
zhong Publishing House

Nj, S. D. (1919). National Survey on the Status of Mathematics Teaching in Middle Schools.
Journal of Mathematics, Physics and Chemistry, I, 154-160.

Peiyang University-Tianjin University History Office (1990). History of Peiyang Univer-
sity-Tianjin University. Vol. 1, Tianjin University Press.

Peking University, Qinghua University, Nankai University, & Yunnan Normal University
(1998). History of National South-West Associated University Volume 4: Faculty and
Staff. Yunnan Educational Publishing House.

Ren, N. H., & Zhang Y. Y. (1995). Historical Materials of the Chinese Mathematical Society.
Jiangsu Educational Publishing House.

Shen, Y. C. (1936). On Interpolation and Approximation by Rational Functions with Pre-
assigned Poles. Journal of the Chinese Mathematical Society, I, 154-173.

Shu, X. C. (2016). History of Study Abroad in Modern China. Henan People’s Publishing
House.

Song, S. C. (2022). A Case Study of Chinese Translations of College Mathematics Text-
books During China’s Republican Period—A Probe into Chinese Translations of Maxine
Bocher’s Introduction to Higher Algebra. Journal of Beijing Institute of Graphic Com-
munication, 30, 43-50.

Utopia University Mathematical and Physical Research Society (1928). Ming Fu: Dr. Hu
Ming Fu Memorial Journal. Utopia University Mathematical and Physical Re-search So-
ciety

Wu, D. R. (1990). Pro. Li-Fu Jiang and Modern Mathematics in China—In Memory of the
100%™ Birthday of Prof. Li-Fu Jiang. Advances in Mathematics, 19, 366-373.

Xu, L. Z., Guo, J. H.,, & Yuan, X. D. (2004). A Historical Retrospect of the Department of
in the National South-West Associated University. China Historical Materials of Science
and Technology, 25, 175-184.

You, C. Y. (1996). Jiang Zehan. In China Association for Science and Technology (Eds.),
Biographical Sketch of Chinese Experts in Science and Technology: Mathematics Vol-
ume I of Science Series (pp. 146-158). Hebei Education Press.

Yuan, T. L. (2010). A Guide to Doctoral Dissertations by Chinese Students in America
1905-1960. In Bibliography of Yuan Tongli's Books Volume 3. National Library of China
Publishing House.

Zhang, D. Z. (1999). The Development of Modern Chinese Mathematics. Hebei Science
and Technology Publishing House.

Zhang, Z. G. (1991). Hu Mingfu, the First Doctor of Mathematics in Modern China. The
Chinese Journal of the History of Science and Technology, 12, 46-48.

DOI: 10.4236/jss.2024.129036

637 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2024.129036

	Study on the Influence of Harvard University on the Development of Modern Mathematics in China
	Abstract
	Keywords
	1. Introduction
	2. The Historical Origins of Chinese Students Going to Harvard University to Study Mathematics
	3. Harvard University’ Training for Mathematics Students from China in the First Half of 20th Century
	4. Contributions of the Chinese Harvard Mathematics Graduates
	4.1. Building University Mathematics Departments in China
	4.2. Compiling Mathematics Textbooks
	4.3. Unifying the Mathematical Terminology in Chinese
	4.4. Establishing Chinese Mathematical Academic Organizations
	4.5. Founding Mathematics Research Institutes

	5. Conclusion
	Conflicts of Interest
	References

