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Introduction

From the late seventeenth century, when the Qing Dynasty of China became stabi-
lized, numerous Western texts were introduced into late Joseon society. This pro-
cess sparked enthusiasm for Western learning among the literati intellectuals to
such an extent that “there was no prominent government official or Confucian
scholar who had not read Western texts” #&# %, AZHKRSE, ThRTRE,
Z9RafE, & AT R Hwang Yunseok was an important intellectual whose ac-
tivities exemplify the circulation of Western texts in late eighteenth-century Joseon
society. His journal, titled Yijae nango EA7F#AL#%, is a voluminous record from
1738 to 1791 that covers diverse academic interests, including studies on Confu-
cian classics, history, astronomy, geography, and phonology.

But what attracts our attention most among the contents of Yijae nango from the
perspective of the history of scientific ideas in late Joseon period are the records
about calendrical astronomy and mathematics. Indeed, many scholars at the time,
including Hwang, were discussing the excellence of Western science, both in mat-
ters of mathematics and in actual observations.? Therefore, the task of analyzing
the process of Hwang’s mathematical study as recorded in his journal is at once an
investigation into the ideas about mathematics prevalent among late Joseon intel-

* This article is a revised English translation of a paper originally published in Korean: Koo
Mhan-ock £ # %, “Yijae Hwang Yunseok (1729-1791) ui sanhak yeongu” EE# %)AL45<)
K25 % [Yijae Hwang Yunseok’s study of mathematics], Hanguk sasangsahak %% Bl %8 sz
£ 33(2009), 215-52.

An Jeongbok % #:7&, “Cheonhak go” X#:# [A discussion of the learning of heaven],

Sunam jip A% [Complete works of Mr. Sunam (An Jeongbok)], gwon 17, 1a, in (photo-

copy edition) Institute for the Translation of Korean Classics (ed.), Hanguk munjip chonggan

3B X EFEFl [Comprehensive collection of Korean literary works], hereinafter HMC, vol.

230, 138.

? Koo Mhan-ock, “Joseon hugi ‘jayeon insik’-ui byeonhwawa ‘silhak’ #1& %381 & KK
o) #4ts} E# [Changes in the concept of ‘nature’ and the “solid learning’ in late Joseon pe-
riod], Dasi, silhak-iran mueosinga =}+], %) 2 5912l >} [Again, what is the ‘solid
learning’?] (Seoul: Pureunyeoksa, 2007), 191-97.
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lectuals and an examination of their attitudes toward the newly introduced Western
mathematics.

According to Yi Deokmu’s Z4&4% (1741-1793) words, recorded in Hwang’s
Journal in 1778, there were people in Seoul who specialized in Western mathe-
matics. They included Seo Myeong-eung #+4/§ (1716-1787) and his son Hosu
#EAE (1736-1799), Yi Byeok %5t (1754-1786), and Jeong Hujo #R/Z .2
Considering the personal connections of those mentioned in Yi Deok-mu’s account,
the group of professional researchers in Western mathematics included the follow-
ing: first, Seo Myeong-eung’s Dalseong Seo i#¥% & clan; second, members of
the Seongho Z# school of the “Near Seoul Southerner faction” (geungi namin
gye ¥i&d A #) centered on Yi Byeok, Yi Gahwan Z KM (1742-1801), and
Jeong Yakyong T 4% (1762-1836), and, third, the brothers Jeong Cheoljo
BRETE (1730-1781) and Hujo #5/ZFE as well as the “Northern Learning” (Bu-
khak dt#) school members such as Hong Daeyong # X% (1731-1783) and
Bak Jiwon #EEJR (1737-1805), who were friends with the Jeong brothers.

Hwang Yunseok was a member of the “Westerner—Doctrines of the Elder faction”
(seoin noron gye W AE# #), the ruling political group in the late Joseon Dyn-
asty. He studied under Kim Wonhaeng #7047 (1702-1772), the leader of the
“Doctrine of Seoul” school (nakron &3) of the “Doctrines of the Elder faction.”
Owing to this background, Hwang befriended several prominent members of the
political circle and academia at the time. After failing the civil service examination,
he was appointed to a government office at Seoul in 1766 by recommendation, and
associated with various people during his many years in Seoul. When he studied at
the prestigious government school Sungkyunkwan %3448, and served various
subordinate official posts of the central administration, he had a large circle of
friends amongst other Confucian scholars. They included important intellectuals in
the history of science and the history of thought in late Joseon period. Among them
were representatives of literati astronomers in late eighteenth century such as Jeong
Cheoljo, Hong Daeyong, Seo Hosu, and Yi Gahwan. In this sense, Hwang Yun-
seok is an attractive character to study from the perspective of history of mathe-
matics as well.

Yet until recently there has not been a study devoted to Hwang Yunseok’s
mathematics. Although Hwang’s mathematical study drew attention early on from

% Yijae nango EEZF#ALE:, gwon 27, Musul /% & (1778)/11/26, in the Academy of Korean Stud-
ies (ed.), Yijae nango, hereinafter YN, gwon 27, Musul (1778)/11/26, vol. 5, 346: F&#& %, ¥
ARY, ABEREEFIHE, BEBATEE, HXARE PRAKZIHEL. BRTH,
BAGE, HEFR. ARV, PXEREZL AL, $EARTHREZE, §TXF—
MREME BH, mET e Fehrids.

* About the relationship between Yi Beok, Yi Gahwan, and Jeong Yakyong, see Kim Okhui 4
E4E, Hanguk Cheonjugyo sasangsa I—Gwangam Yi Byeok-ui seohak sasang yeongu # B X
EH Bk - RE FE) ®F B4 HIR [A history of Korean Catholic thought 1—A
study on Yi Byeok’s Western Learning] (Seoul: Sunkyoui maek, 1990).
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a few historians of Korean mathematics,” it is difficult to conclude that sufficient
attention has been given to his mathematics. Some work has been done on the rela-
tionship between Park Yul’s #M& (1621-1668) Fundamentals of Mathematical
Learning (Sanhak wonbon # *:)% &) and Hwang Yunseok’s Origins of Mathe-
matical Learning (Sanhak bonwon 3% K Jk).° Hwang Yunseok’s mathematics
was also mentioned in the context of discussing the introduction of a Western
mathematical text, titled Essence of Numbers and Their Principles (Shuli jingyun
$IPAH24), into late Joseon society.” More recently, Introduction to Mathematical
Learning (Sanhak ipmun H#: A F9) and Origins of Mathematical Learning, the
two representative mathematical texts authored by Hwang Yunseok included in the
Lisu shinpyeon ¥Z# 4%, have been translated into Korean,®based on which an
overview of Hwang’s mathematics has been published.’Yet, little work has been
done on such important aspects of Hwang’s mathematics as the basic motivation
that initially led him to focus on mathematics, the scope and level of his mathe-
matical research, and the goals he was pursuing.

This article examines the course of Hwang Yunseok’s mathematical study—how
it came about and how it progressed. By examining the circumstances surrounding
the community of mathematicians in the late eighteenth century and the scholars
with whom Hwang interacted during his mathematical studies, as were recorded in
Hwang’s Journal, this article also investigates who played a central role in mathe-
matical studies in late Joseon period and how such studies were carried out. This
will serve as a foundation for a better understanding of the history of mathematics
of late Joseon period.*°

% Kim Yong-un and Kim Yongguk, Hanguk suhaksa #£BE#t% % [A history of mathematics in
Korea] (Seoul: Gwahakgwa ingan sa, 1977 [revised: Yeolhwadang, 1982]), 253-56.

® Kim Yeong-uk, Hong Seongsa, and Hong Yeonghui, “Bak Yul-ui Sanhak wonbon” #}4#%<)
%% 5K [Bak Yul’s Sanhak wonbon], Hanguk suhaksa hakhoeji %% #t%% & £-€-2% 18, no.
4 (2005), 1-16.

” Hong Yeonghui, “Joseon sanhakgwa Shuli jingyun” #i#f # 43} #3428 [Mathematics of
Joseon period and the Shuli jingyun], Hanguk suhaksa hakhoeji19, no. 2 (2006), 25-46.

® Hwang Yunseok (translated by Kang Shinwon and Jang Hyewon), Sanhak ipmun & £:A P4
(Kyousa, 2006); Hwang Yunseok (translated by Kang Shinwon and Jang Hyewon), Sanhak
bonwon H# KR (Kyousa, 2006).

® Jang Hyewon, “Sanhak ipmun, Sanhak bonwoneul tonghae bon Yijaeui suhak yeongu” H £:A
Fl, H2RARS £ 2 EH) #LH R [Astudy of Yijae’s mathematics through Sanhak
ipmun and Sanhak bonwon), Yijae Hwang Yunseokui hakmungwa sasang E27% % )Al45S) &5
2} 2}4} [Hwang Yunseok’s learning and thoughts] (& 1= XAt #+, 2009).

10 Jun Yong Hoon, “19segi Joseon suhak-ui jijeok pungto—Hong Gilju(1786-1841)-ui suhakgwa
geu yeonwon” 19##g, & o] swey AE—BEFRES 23 2 BR [Intellectual
environment surrounding mathematics in nineteenth-century Joseon—mathematics of Hong
Gilju (1786-1841) and its origin], Hanguk gwahaksa hakhoeji 3% B#}£ sz 2262526, no. 2
(2004), 275-314, contains detailed discussion about intellectual environment and issues of
mathematics in late eighteenth- and early nineteenth-century Korea.
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1. The Motive for and the Sequence of Hwang’s Study of Mathematics

Hwang Yunseok is known for “broad learning (bakhak 1%%%).” When he was
reading Cai Shen’s #¥% Commentary of the Classic of Documents (Shuzhuan
Z1%) for the second time at around the age of ten, his father, Hwang Jeon %3&
(1704-1771), encouraged him to study harder, pointing out that some of the prom-
inent scholars of the country had by an early age completed studying annotations
on the meridian stars (jungseong ¥ £), “Ki samback” =T, the armillary
spheres (kihyeong 3#/%), and the harmonics (yulryeo &) contained in Cai
Shen’s Commentary. With his father’s encouragement, Hwang delved into those
topics and made some achievements in these subjects. Later on, he expanded his
interests to “the doctrines of the Yijing, the Great Plan (hongfan #:#5) [chapter of
the Classics of Documents], (Shao Yong’s @F%&) Supreme Rules Governing the
World (Huangji jingshi Z#&#&), harmonics, calendrical astronomy, and math-
ematics (yeokbeom gyeongse yulryeok sansu ji seol % #i48 14 & H #= ).
It is in this context that Hwang came to declare that his main academic interest lay
in the Complete Collection on Nature and Principle (Xingli daquan 432X 2,
Complete Collection hereinafter).*

Hwang was already deeply fascinated by the Complete Collection by his late
teens. According to the records of 1745 in the Yijae nango, he mentioned, “I copied
a few books of the Complete Collection last month and started having an eye prob-
lem because of this. I am worried that I have yet to be cured of it.”** Indeed, jour-
nals from this time reveal that Hwang added a few brief comments of his own on
various books included in the Complete Collection such as the Supreme Rules
Governing the World, the Introduction to the Study of the Yijing (Yixue gimeng
5 %74 5%), and the New Book on Harmonics (Lilu xinshu 4 B #7%).

In fact, Hwang recalled that only after delving into the Complete Collection had
he come to realize that “the teaching of the sages” existed outside of the world of
studies for the civil service examination.** He was in his late teens when this hap-
pened. He thought long and hard about “the doctrines of the Yijing, the Great Plan,
the River Diagram (Hetu 7 [&) and the Luo Writing (Luoshu &%), harmonics,
calendrical astronomy, and phonology (yeokbeom harak yulryeok seongwun ji seol
5§67 542 J& 382 30) contained in the Complete Collection, and when he came

YN, gwon 2, Jeongchuk T2 (1757)/09/05, vol. 1, 179. “/]NAE+#rk, FHREMSR, KRHZ
H, RALEYH, $AFEF=aRHESHERES, HFehE MEERE R
RHE, T2 R, SUERLEEFR, AR REEEERZIR, BEAE 1
R, MMAREE, AAREE mALRSWE”

Ploid. < AR, RAEMRERS, MELFAREHAESE, BHEAARZE, BBENE
B, TRz EET

YN, gwon 1, Eulchuk Z# (1745), vol. 1, 15.

YYN, gwon 1, Mujin /%/& (1748), vol. 1, 70. “B AFHE R AE, BT HZ % RlAHEL
Z 46



How Did a Confucian Scholar in Late Joseon Korea Study Mathematics? 261

to an understanding of even a very small matter, he would be so exhilarated that he
would jump with joy and even forget to eat and sleep. In addition, Hwang deep-
ened his understanding of the Complete Collection through extensive study of var-
ious subjects ranging from geographical treatises (jiji &), mathematics, studies
of characters (jahak F %), rules of poetry (sigyeok #¥#%), military formations
(byeongjin F ), paintings (hwapum 3 5%), and sheet music (geumbo %3%) to
various arts (japye ###k). Commenting on such efforts, Hwang expressed his pride
in his endeavor, saying that although he had yet to reach the point where he “found
something profound and achieved something far,” he had not been without
achievements, either.*In sum, in his teens Hwang focused all his energy on eluci-
dating the Complete Collection,'® and such efforts lasted for the rest of his life.

Along with his investigation into the Complete Collection, Hwang concurrently
worked on harmonics and calendrical astronomy. From early on, Hwang started
analyzing the “Treatise on Pitchpipes and the Calendars” (Liili zhi /& &) of the
History of Han Dynasty (Hanshu % %) clause by clause."” He thought that the
History of Han Dynasty included many incorrect statements and misused words,
and believed that the “Treatise on Pitchpipes and the Calendars” even required
correction.® While correcting this book, he used various methods such as infer-
ence (uichu &), mathematical validation, and reasoning from circumstantial
evidence, and was confident that other people could also approach the “Treatise on
Pitchpipes and the Calendars” easily through such methods.™

Hwang often reminisced that among the achievements of the elders in his family
and colleagues, he paid his utmost attention to the subject of “the Yijing, the Great
Plan, harmonics, and calendrical astronomy (yeokbeom yulryeok % &4 J&).”*°In-

Bipid. “BAREFHRSHITEEREEZIR, KELER, BE——5I, HWRELRG
EREAH, XTAA, A E, ReniilFEIgand R tnE Arred
B, mAEHE, BHMS, AR, HEITEMREE, B EHA, TATEIAFL

" lbid. “RARZHSFHEL, SHAMEEL.”

¥ «Jeonhanseo yulryeokji hae” #Ti£E# /& LM [An explanation about the “Treatise of
Pitchpipes and the Calendars” in the History of the Former Han Dynasty], YN, gwon 1, Byeon-
gin /% (1746), vol. 1, 33-36; ibid, 40-41; ibid, 41-42; ibid, 45-47; ibid, 48-49;ibid, 49-54;
“Jeonhanjihae” AT EA% [An explanation about the “Treatises” in History of the Former Han
Dynasty], YN, gwon 1, Mujin /% /&(1748), vol. 1, 78-80.

18 «“Yeo Yu jeongmin Yeongri seo—Eulsa” $i#p:€ RAKEE L B [A letter to Yu Yeongri in
the Eulsa year], Yijae yugo EA7i% % [Posthumous works of Mr. Yijae], gwon 8, 33a (HMC,
vol. 246, 181). “W M Z, AAAMRT, wiEFEE, TLEZIEL”

' «Je gajang Goryeo Seonmyeongryok ji” # R if= &= /&S [A preface to the “Treatise on
the Xuanming li calendar” in the History of Goryeo Dynasty in our family collection], Yijae yugo,
gwon 12, 1b (HMC, vol. 246, 259). “RANLAR, BERZ. RREEFERE, RAZIE, &
ASER, R FHEME, REEAMEX, THEE

2 «ygg Kim jinsa Shijun seo—Eulhae” $i4i LB Z 2% [A letter to Kim Shijun in the
Eulhae year], Yijae yugo, gwon 9, 13a (HMC, vol. 246, 195). “4pF B A AR KX EFH, LA TV,
mREAA, WiLkF, EFRGCHHEEEHR, XA
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deed, Hwang had made an ambitious plan to explore the connection between
heaven and man (cheon-in ji je R AZFF) as a young child and studied extensive-
ly from “the doctrines of the Yijing, the Great Plan, harmonics, calendrical as-
tronomy, characters and numbers (yeokbeom yulryeok seosu ji seol
5 $e4E & Z $Z3)” and “the records on mountains and rivers, prefectures and
towns, and their customs (sancheon gunhyeon pungsok ji ji LI &RERJAEZ &)
to “the discussions about yin, yang, guishen, mind and nature, and emotion and
intention (eumyang guisin simseong jeongeui ji byeon &R &b &2 3.
His taste for broad learning even led him to study what were generally considered
unworthy, miscellaneous subjects, and later he recalled that he had come to realize
the danger of studying such subjects, thanks to advice from his colleagues.*We
can learn from this that from early on Hwang had been very interested in the sub-
ject of the relationship between heaven and man, and that he focused on harmonics,
calendrical astronomy, and mathematics to tackle the subject. Those three fields
were very closely related to each other in the traditional system of learning. Hwang
believed that if he could tackle mathematics, it would naturally lead to solving
questions in harmonics and calendrical astronomy as well.? It is with this under-
standing that Hwang embarked on his mathematical studies.

In what order did Hwang Yunseok study mathematical texts? Thus far, it has
been confirmed that he first became interested in mathematics as he was studying
the Complete Collection, and that he studied Zhu Shijie’s %44 Introduction to
Mathematics (Suanxue gimeng #2725 3), one of the traditional mathematical
texts, and that he approached various Western texts as an extension of such a study.
Later, Hwang perused Western mathematical and astronomical texts, the Essence
of Numbers and Their Principles (Shuli jingyun #324%%4) and the Thorough In-
vestigation of Astronomical Phenomena (Lixiang kaocheng /& %% %), and then
made a summary of the two books in the Brief Account of the Arc and Hypotenuse
Method (Hohyeon yakseol J3%#53R, written in 1768).% In this book, Hwang
recalled that he had learned ’the method of mutual relationship between the meth-
od of arc and sagitta, and the method of base, leg, and hypotenuse (hosi gugo-
hyeonsanggu ji seol A% &) % 3%48KZAT)” through Zhu Shijie’'s &#4 In-
troduction to Mathematics, Zhang Tingyu 7&3EE (1672-1755)’s “Treatise on
Calendrical Astronomy” of the Ming History (Mingshi lizhi B 32 J& &)and Shen
Gua’s %45 Brush Talks of Dream Brook (Mengxi bitan ¥/£%3%) and Yang

?L «Su Hong geukji Nakjin seo” 33 %% 4% 8 /= [Preface responding to Hong Nakjin], Yijae
yugo, gwon 11, 4b (HMC, vol. 246, 236). “A Rz Fd, HBF A, T|—RRAZE, L
HRAEREHRZR, LIBBRRBZE, AEBREWRCHEEZHR, BRBGLUNTFT
. A7 ERBRBAFRA R, MBARNREANK, B EERELATR.”

% «Je Suri jeongon sabon” A IEHE2E E K [Preface to a manuscript copy of the Shuli jingyun],
Yijae yugo, gwon 12, 11b (HMC, vol. 246, 264). “BA-F$, # 13t F46.”

% «Hohyeon yakseol” IR #53% [Brief account of the arc and hypotenuse method], YN, gwon
11, Muja (1768)/09/10, vol. 2, 235-238.
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Hui’s Mathematical Methods(Yang Hui suanfa #%3E57%). He confessed that he
acquired specific methods through Li Zhizao’s 2 3 Illustrated Explanation of
the Sphere and the Astrolabe (Hungai tongxian tushuo £ %ié £ B3t) and
Meaning of Compared Figures Inscribed in a Circle (Yuanrong jiaoyi B &%),
Xu Guanggi’s #4872 Principles of the Base and Leg of the Right-angled Trian-
gle (Gougu yi ¢ A% %), Zhou Ziyu J&-F&’s Explanation of the Gnomon (Biaodu
shuo %&JZ3R), etc.? This indicates the order in which Hwang’s study of mathe-
matics progressed.

In 1758, at the age of 30, Hwang obtained the Instructions for Calculation in
Common Script (Tongwen suanzhi F] X 3L4§) by Li Zhizao.”® According to his
journal, in 1761, Hwang stayed at the house of No Pil’s uncle in Yuchon and dis-
cussed the subject of mathematics with a person named Jo Gwangsa every night.”®
In the first month of 1762, Hwang tried hard to borrow the First Collection of
Heavenly Learning (Tianxue chuhan % #47:%).?" This is significant because this
collection included various books on Western mathematics such as the Elements of
Geometry (Jihe yuanben #47 /& A&), the Instructions for Calculation in Common
Script, the Methods and Principles of Measurements (Celiang fayi &% % %), the
Meaning of Compared Figures Inscribed in a Circle, and the Principles of the Base
and Leg of the Right-angled Triangle. In the fourth month of the same year, he
heard that he could obtain the Elements of Geometry from Kim Pileui £ %%
and wrote a letter to Kim in the sixth month asking if he could borrow the book.
The letter suggests that Hwang was accepting his seniors’ view that “the Elements
of Geometry sheds bright light on numbers and thus should not be neglected just
because it was authored by a Westerner.”?®

In 1766, Hwang heard from someone that Seo Hosu kept “the Table of the Seven
Luminaries” (Chiryo pyo G##%) at home.*® A few days later, he asked Jeong
Donggi #k% 5% if Seo indeed had the Table at home. After Jeong answered that

2 Ibid, 235.

% YN, gwon 2, Muin/% & (1758), vol. 1, 193. “ X3 2 B[] F X H 45, Bz

% YN, gwon 3, SinsaZ= B.(1761)/09/13, vol. 1, 267. “A4E @A, BEMLRA, 4 7 tL18
X BTG, BEIpEcE, MEER, BARM, H2RL"

2 «Yeo Yi Pilseon Jeongeon hyeongje seo” #2223 % iE 2 L5 E [A letter to Yi Pilseon and
his brother], YN, gwon 3, Yimo®4(1762)/01/28, vol. 1, 273. “i2 & 9P 4, FHF RS &,
A Bkt ERAERATREG, WAMTZI. RANRHFHE —=, DITTLA”

% YN, gwon 3, Yimo (1762)/04/10, vol. 1, 276. “MeZ A &ATR A, F A TIFK...” “Seongji
Z_” is Kim Pileui’s name.

# «Ygo Kim Euibaek seo” #14%14% [A letter to Kim Uibaek], YN, gwon 3, Yimo
(1762)/05/19, vol. 1, 281. “§ RAIKE R, RfTRkm—KE. ATE S Z, IAEE, X
HRE, FTABFEARLZ, SLGRKMZ, BMTHE R H% 405, LT
#, POoRZ AL, IR, AE®EZ, FH

% YN, gwon 6, Byeongsul & £%,(1766)/03/05, vol. 1, 536. “EF & & &, MA LT HEHB T,
G ERE)RH A (AR HAEF)”
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Seo should have the book in possession,® Hwang asked Park Hwijin AM#4E,
who had an acquaintance with Seo Hosu’s family and was from the same
hometown, if he could borrow Seo’s copy of the Table. To Park Hwijin, who vis-
ited his house, Seo responded that he would meet with Hwang Yunseok and dis-
cuss the book before deciding whether to lend it to him.*® The next day, Hwang
paid a visit to Seo Hosu at his residence. After meeting Seo, who had mastered
Western calendrical science through the Origins of Pitchpipes and the Calendar
(Lali yuanyuan 2 /&%), the Elements of Geometry, and the Instructions for
Calculation in Common Script, Hwang lamented that “a man must live in the capi-
tal.” Ten days later, as an extension of this meeting, Hwang paid a visit to Seo
Myeong-eung, Hosu’s father, to discuss several matters of calendrical science.®
At the previous meeting with Seo Hosu, Seo asked Hwang about the latter’s lev-
el of understanding in mathematics, explaining that if Hwang, anxious to read the
“Table of the Seven Luminaries,” was to understand the book at all, he should be
well versed in mathematics in the first place. Hwang’s answer to this question re-
veals the mathematical texts that he had read thus far. These were the Introduction
to Mathematics, the Instructions for Calculation in Common Script, the Elements
of Geometry, the Principles of the Base and Leg of the Right-angled Triangle, and
the Meaning of Compared Figures Inscribed in a Circle. Among these, apart from
the Introduction to Mathematics by Zhu Shijie, which is a text of traditional Chi-
nese mathematics, all other books were Western texts that were written in China
after Matteo Ricci. They were all included in the “Part of Concrete Things” (Qibi-
n Z4m) of the First Collection of Heavenly Learning (Tianxue chuhan X #:#7 )
compiled by Li Zhizao.*
This can be reconfirmed by the subsequent conversation between Hwang and
Seo Myeong-eung. Up to this point, Hwang recalled, he had read the Illustrated

%L YN, gwon 6, Byeongsul (1766)/03/09, vol. 1, 541. “& R B A& F AR EFiEZ LW EALR
=, RE. BEG, RARML”

# YN, gwon 6, Byeongsul (1766)/03/14, vol. 1, 545. “tA B, 43Ei La#sia, R M#$BEHR
%(Jﬁ‘ BEZHBLHRER)EL, K—AmAR UHESTFRLE, TAEBEEGLLHR
k, PAFARERL, Kofith S, 24 e RARRIERAL, & A RN, Al
T4&RT, ARARETR MALHELRS, ETEMG, Mlez. 559, A—HEH
foskfHE AL BT, B BE, REAFLEAY), a-EREES, WEFHE W
@J’tﬁbfﬁ} R& BT\, £A3 Jk'ﬁk AR A, BEZ T, HAMEA, E,J@

#Hzs H3FT ﬁm,ﬁi%ﬁ.%gﬂiéa,ix%ﬁ~ik%,ﬂ%ﬁ%ﬁﬁﬁ
~F€,/E%.”

B YN, gwon 6, Byeongsul (1766)/03/15, vol. 1, 545. “3A#r 4%, #&35L B\Ikk 524 B R, Al
HaFETEY, BRFEHFTAE LATETEHEER }i/\ﬁ%};’v:i BRA SR AAME
E, LETFRE BOUEE B RROR, WoEXHESELE, BXEBRE, 6—
BA. LR GBERIURT -BA. LwBARA-FXHEE, AEANREH, =AY
ERFE EFATTIEREL, A BT, BAKT, 2RAKRERIR

* YN, gwon 6, Byeongsul (1766)/03/25, vol. 1, 550-552.

% For the list of books included in the “Qibian” of the Tianxue chuhan, see, Nicolas Standaert
(ed.), Handbooks of Christianity in China, Volume 1: 635-1800 (Leiden: Brill, 2001), 692-693.
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Explanation of the Sphere and the Astrolabe, the Hydraulic Methods of the Great
West (Taixi shuifa Z&#&7Ki%), the Explanation of the Gnomon, the Principles of
the Base and Leg of the Right-angled Triangle, and the Meaning of Compared
Figures Inscribed in a Circle. Hwang said he had read these books intensively, and
even perused a manuscript of the Elements of Geometry.*® Hwang also wanted to
borrow the Essence of Numbers and Their Principles and the Thorough Investiga-
tion of Astronomical Phenomena (Lixiang kaocheng) at Seo Hosu’s house, and
even wished to purchase them despite Seo Hosu’s advice against it.’

In 1768, Yi Junghae ¥, Yi Wunhae’s brother, told Hwang he would lend
him the Elements of Geometry, housed then at Yi Yonghyu’s (ZEA4K 1708-1782)
place.® Upon hearing this, Hwang wrote several letters to Yi Junghae asking him
to send him the book.* When Yi Junghae paid a visit to Yi Yonghyu, the latter
told the former that the Elements of Geometry in his possession was actually a
book his son Yi Gahwan had borrowed from his brother-in-law, Jeong Cheoljo, for
a month of perusal and had already returned it to the owner. Yi Junghae then visit-
ed Jeong Cheoljo, but Jeong explained to Yi that the book in question was not the
Elements of Geometry but the Essence of Numbers and Their Principles, which
belonged to Yi Deokseong 2%, an official at the Royal Bureau of Astronomy
(Gwansang gam # % ). Jeong added that he had heard about Hwang from early
on and expressed his wish to meet Hwang in person to discuss the delicacy of
mathematics, and also said he would lend Hwang the complete set of the Essence.*’
The meeting between Hwang and Jeong finally came about, thanks to help from Yi
Junghae, who was Jeong’s close friend,** and thanks to Yi, Hwang managed to
obtain a volume of the Essence, a property of Yi Deokseong that was in Jeong

% YN, gwon 6, Byeongsul (1766)/03/15, vol. 1, 551. “¥-%&, {4 EFEXFLT, WwBLEE-
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% YN, gwon11, Muja /%-F(1768)/08/04, vol. 2, 208. “H X F, £ L& MIKE, £ ARF, A
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Cheoljo’s possession at the time.*

A little while later, Hwang met Jeong Cheoljo and together they had a look at
and discussed the Essence and the Thorough Investigation of Astronomical Phe-
nomena. During this meeting, Hwang returned what he had previously borrowed
from Jeong, and borrowed another volume in the Final Sections (mobu X3R) of
the Essence titled “Explanation of the Proportional Compass” (Birigui jie
W HAR). 2 Later, Hwang borrowed some volumes of the Essence and the Thor-
ough Investigation from Jeong Cheoljo as well.** After reading the Essence and
the Thorough Investigation, Hwang understood that their main focus was on “the
use of lines” (yongseon JA%%) and “the proportions” (birye Fu4).* Hwang came
to see that the traditional Chinese “method of mutual relations between base, leg,
and hypotenuse of the right-angled triangles” (gugohyeon sanggu ji seol
&) W% 5% 48 SR Z A7) had limitations in their uses, whereas Western trigonometry
could encompass all countless changes of the three sides and angles (right, acute,
and obtuse) of the right-angled triangles. This was something, he exclaimed, that
could be described indeed as “what comes after is more accurate (huchulja gyo
1%t #35) 7% Despite this assertion, Hwang showed an attitude of maintaining the
traditional classicism by saying that the scope of Western knowledge did not depart
from the Mathematical Classic of the Gnomon of the Zhou (Zhoubi suanjing
F 8% F 42), and its principles were all contained in the words of the ancients.*’

Jeong Gyeongsun ERZ7% (1721-1795), a member of the “Doctrine of the Jun-
ior” (Soron #) faction, was another important person that Hwang associated

“2 YN, gwon 11, Muja (1768)/08/17, vol. 2, 218. “73 3BT A2 B &, &R AK, 7BHIE
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“Yeo Jeonggun Cheoljo sochal” $i85E #&#E/ 4L [A short letter to Jeong Cheoljo], YN,
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MR ER, ARG S&#¥R—==4=4"; YN, gwon 11, Muja (1768)/09/18, vol. 2, 242. “ X iz
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with. Through Jeong’s son Donggi #5352 (1750-1797) and his cousin Dongyu
BRR R (1744-1808), Hwang accessed a great deal of information related to ca-
lendrical astronomy. He visited Jeong Donggi in the fifth month of 1769 and bor-
rowed five volumes of the Essence—the Explanation of the Classic of the Gnomon
of Zhou (Zhoubi jingjie B #%4%£4%) in Volume 1 of Part I, the Elements of Geome-
try from Volumes 2 to 4, and the Elements of Calculation Methods (Sanxue yu-
anben F# /& K) in Volume 5. Of these, Hwang added a comment, “the Classic
of the Gnomon of Zhou originated from the dialogues between the Duke of Zhou
and Shang Gao 7 &, and it is also from this that the Western methods originated.”
He said that China had lost the methods a long time ago, and thus the Kangxi em-
peror added new interpretations, which were the Explanation of the Classic of the
Gnomon of Zhou.*® This can be seen as an assertion based on the theory of the
Chinese origin of Western science.® Two days later, Jeong Dongyu visited Hwang,
and discussed the Essence. After two more days,”> Hwang sent a letter to Jeong
saying that he liked the Essence very much, but complained that he could not fully
digest the work because the complete set was not available to him at that time. He
thus made an earnest request to borrow the remaining volumes.** Upon this re-
quest, Jeong Dongyu sent Hwang three books on “Base and Leg” (gougu &) %)
and trigonometry.® In early sixth month, Hwang sent another letter to the Jeong
brothers while returning the volumes of Part I of the Essence that he had previously
borrowed, and requested them to lend him the books belonging to Part Il of the
Essence.” Jeong Dongyu sent Hwang the ten volumes of Part 11, and it seems that
only then Hwang finally gained a full picture of the table of contents of the Es-

“8 YN, gwon 12, Gichuk &2 (1769)/05/11, vol. 2, 399.
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Noh Daehwan, “Joseon hugi-ui seohak yuip-gwa seogi suyongnon” $A&t{%#12] &£ F A3}
B B2 [Influx of Western learning and the idea of accepting Western utensils in late Jo-
seon period], Jindan hakbo JE#2%:4Rk 83 (1997), 121-154; Noh Daehwan, “Jeongjo daeui
seogi suyongnonui—-Jungguk wollyuseol’-eul jungshimeuro” EfLAX2) BRZEHEK — F
BlRAI = F-w 22 [Discussions of accepting the Western utensils in King Jeongjo’s reign
— centering on the ‘Chinese origin’ theory], Hankuk hakbo## BI %23k 94 (1999), 126-167.
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sence.®® The news of Hwang’s investigation of the Essence came to be known
among those who were well versed in mathematics at the time, including Mun
Gwangdo X biE.°

2. The Purpose and Orientation of Hwang Yunseok’s Mathematical Studies

Hwang recollected that he liked perusing the Complete Collection of Nature and
Principle from early on, and this led him gradually to an understanding of mathe-
matics by studying “texts related to principles and numbers” (risu FZ$t).>" This
indicates that Hwang’s study on mathematics is related to his learning of the Com-
plete Collection. The “mathematics” included in the Complete Collection is the
“studies of images and numbers” (xiang shuxue %¥t*%) represented by Shao
Yong’s Supreme Rules Governing the World (Huangji jingshi). Hwang based his
extensive study of traditional mathematics, as represented by the Introduction to
Mathematics (Suanxue gimeng), on the “studies of images and numbers,” and ac-
cepted Western mathematics, such as the Elements of Geometry and the Essence of
Numbers and Principles, as an extension of such a study.

Hwang’s study of the Complete Collection was related to his interest in the Yi-
jing. While recollecting his intellectual journey, he said that he had set his heart on
the learning of the ancients (gohak %) early on, and studied a variety of classics
including the Yijing. Based on this, Hwang’s recollection continues, he exerted
efforts on the Complete Collection, adding his own comments while also incorpo-
rating discussions with previous scholars. Hwang said that he worked on adding
detailed comments on “subtle expressions or profound meanings,” and “questiona-
ble sentences or missing words.” As a result, Hwang claimed, his study covered a
wide range of subjects from “the origins of the Yijing, the Great Plan, nature and
destiny, principles and gi” (yeokbeom seongmyeong ligi ji won % &4 2 R
J&) to “the specialties on harmonics, calendrical astronomy, and mathematics” (yul
ryeok san ga ##J/& 3 K). However, he lamented that his studies were only broad
without being precise, and ended up being not even broad. He even said modestly
that he was pursuing precision based on the breath but with little achievement.® In

* YN, gwon12, Gichuk (1769)/05/4, vol. 2, 422. “fm B BE B Ap i PR Ms 240 ko 2.7
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juyo jaengjeom: Hwang Yunseok-ui Yijae nango-reul jungsimeuro” 31& # 8 R Xk HE %2
E 258 A <BEEALE>S w2 2 [Main issues of calendrical science in late Jo-
seon period: centering on Yijae nango of Hwang Yunseok (%JAL4%, 1729-1791)], Hanguk
gwahaksa hakhoeji 31, no. 1 (2009), 91-96.
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his conversation with Seo Myeong-eung also, Hwang said that since childhood he
had always liked the Yijing most among all the classical texts, and understood
about “image and numbers” (xiangshu % ¥%) and “the [River] Chart and the [Luo]
Writing” (tushu & %), albeit incompletely, and that he always gave a careful pe-
rusal to the Complete Collection.*®

In this manner, Hwang’s study of the Complete Collection was related to the
“Yijing studies focusing on images and numbers” (xiangshu yixue %%t % %). He
considered the Yijing studies to be the root of human nature and destiny (xingming
M), and in doing so, acknowledged the intellectual authority of the Yijing. While
studying the Yijing, he frequently showed interest in harmonics and calendrical
astronomy. To him, calendrical astronomy was a branch of the Yijing studies.
Hwang studied harmonics and calendrical astronomy in order to supplement miss-
ing elements in the Complete Collection by adding his own commentaries to it.*°
Of the works compiled in the Complete Collection, the Supreme Rules Governing
the World (Huangji jingshi), the New Book on Harmonics (Lulu xinshu), and the
Great Plan’s Supreme Rule(Hongfan huangji neipian & 24 %) were related
to the Yijing studies. Here, we need to pay attention to Hwang’s attitude towards
the relationship between the changes (yeok %) and the calendrical astronomy
(yeok J&). Hwang asserted that “yeok % ”consisted of only four elements: mean-
ings (eui &), words (eon %), images (sang %), and numbers (su #). If num-
bers already existed, he claimed, the numbers in harmonics and calendrical as-
tronomy could not depart from this.®* This seems to be his attempt to encompass
harmonics, calendrical astronomy, and mathematics within the system of the Yijing
studies and the studies of images and numbers. Western mathematics was no ex-
ception.

Hwang recognized the excellence of Western mathematics and astronomy,
which were the basis for the Shixianli B¥& /& calendar. But, he argued that its
principle was no different from that of “the ancients” (goin % A). On the 13" day,
11" month of 1768, Hwang visited his teacher, Kim Wonhaeng. That evening,
Hwang conversed with Kim’s son lan & /&% (1722-1791), and one of the topics
was the Essence of Numbers and Their Principles that Hong Daeyong had pur-
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chased in China and brought to Korea two years back. When Kim lan said that the
Essence showed the precision of Western mathematics, Hwang initially acknowl-
edged this. Yet, he went on to argue that its principles were no different from what
the ancients had already set forth. Hwang said, “The ancients said in a ‘vertical
way’ (suseoul E3) and Westerners without fail said in a ‘horizontal way’
(hoengseoul #%3%). They like oddities and strive for novelties this much. While the
‘verticaGIZ’ and the ‘horizontal’ are different from each other, the principles are the
same.”

The text titled “Preface to the Manuscript Copy of the Essence of Numbers and
Their Principles” (Je suri jeongon sabon A2 #3454 & K) was written by Hwang
after perusing the Origins of Pitchpipes and the Calendar (Lili yuanyuan
#J& I R.). Here, Hwang described himself as “a subject of the Fallen Great Ming
Dynasty (daemyeong yumin X BAi& K.).” Yet, he praised the Origins of Pitchpipes
and the Calendar compiled by the Qing dynasty profusely, saying, “It is profound,
precise, and detailed, and a book like this had never existed in the three
fields—harmonics, calendrical astronomy, and mathematics—since the time of
Chin and Han %% dynasties.®® Hwang pointed out that previous Korean schol-
ars gave their attention only to the classics (gyeong %%) and the rites (rye #¥) and
refused to deal with the subtleness of the principles and numbers (risu ¥3), say-
ing that it was not a subject to be pursued first. In his view, however, calendrical
science was an essential element in the managing of a state and rule all under
heaven, and “one of the most essential subjects that any Confucian scholar must
complete.”® Thus, Hwang took the Essence from the Origins of Pitchpipes and
the Calendar, and reduced redundancies, supplemented missing parts, and added
his own ideas for elements yet to be clarified. The result of this effort was the
“Manuscript Copy of the Essence of Numbers and Their Principles” (Suri jeongon
sabon #IEH544E AK).® In sum, Hwang paid attention to matters of harmonics
and calendrical astronomy from the perspective of principles and numbers. As
mentioned above, he believed that once he shed light on principles and numbers,
the matters involving harmonics and calendrical astronomy could be naturally cov-
ered as well.

Hwang’s interest in the three fields—harmonics, calendrical astronomy, and
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mathematics—can be confirmed in many records in his journal and other writings.
According to records of 1788, he evaluated the four fields of Western learn-
ing—calendrical astronomy (yeoksang J& %), mathematics (suri #t¥%), harmonics
(yulryeo #£ &), and various manual techniques (gongjang I[%&)—as outstanding
throughout history, and emphasized that they should not be abandoned merely be-
cause of their association with Christian teachings.®® Such an attitude could be
clearly seen in the record of the 11"day, 4th month of 1791, just before his death.
He asserted that Western Christian teachings (seogyo #7#%), represented by the
True Meaning of the Lord of Heaven (Tianzhu shiyi X £%& &), were heterodox
and pernicious, but praised the three fields of harmonics, calendrical astronomy,
and mathematics and the techniques of manufacturing, metallurgy, and paintings
(gong ya dancheong ji beop TL:&FF+# Zi%) of the West highly, saying that these
should be passed down to generations to come.®” This illustrates Hwang’s positive
attitude towards Western mathematics, calendrical science, technology, and the art
of painting. At the same time, it acutely demonstrates how greatly Hwang was in-
terested in the matters of harmonics, calendrical science, and mathematics.

Hwang’s interest in calendrical science ultimately converged on the Origins of
Pitchpipes and the Calendar. While answering a question regarding a theory of
logarithms (daesu ji seoul #¥F#=3%) in his conversation with a certain Hong in
1770, Hwang said that the Origins written by Qing scholars was “nothing but a
new look on the surface without changing the fundamentals of the old method.”
But, he still acknowledged that “the theory of logarithms is related to the new
method (sinbeop #7i%) and is easy to use.” When Hong asked if it was possible to
understand the method of logarithms, Hwang said that only an expert would be
able to use it freely, but he soon added that it was not difficult to interpret the
meaning sentence by sentence. Anyone can do it, Hwang said, but no one was tak-
ing the initiative in studying this.®® This example shows that he had reached a cer-
tain level in understanding Western mathematics.

Hwang exerted great effort in purchasing the Origins. On the 15" day, 4™ month
of 1770, he was visited by book traders (chaek ain % A) who proposed to pur-
chase 70 volumes of the Origins belonging to the family of Kim Seonhaeng at the
price of 130 tael. Hwang tried very hard to buy those books, even by borrowing
money from his acquaintances, because he had a strong wish to stock a room with
books on all four walls back at his country home so that he could read them when-
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ever he wanted.*®® However, all his efforts failed.” Even after this, Hwang tried to
form a complete picture of the Origins through various other channels.

On the 7™ day, 11™ month of 1778, Hwang visited Kim Chiik 4 %%, Hong
Daeyong’s maternal cousin, and borrowed a total of 50 books, 32 of which were
the Essence of Numbers and Their Principles and 18 of which were the Thorough
Investigation of Astronomical Phenomena (Lixiang kaocheng /& %# %,)." Pre-
viously, on the 2™ day of the month, Hwang wrote letters to Hong Daeyong and
Kim Chiik saying that he wished to borrow the two titles.” But he started copying
the second part of the Thorough Investigation in earnest from the 16"day of the
next month, when he was working as an official in charge of the Jangneung royal
tomb (jangneung ryeong &F4).” In his letter to Kim Jongsu (4&4&%,
1728-1799) in 1785, Hwang said “a book like Origins of Pitchpipes and the Cal-
endar, which includes the Essence, Thorough Investigation and Correct Interpre-
tation of the Pitchpipes (Liilii zhengyi & & iE %&)” was needed for studies on the
six arts (yugye »~#). However, it is difficult to obtain such books in a remote area
like Jealla Province.” Hwang asked Kim if he could purchase the books for him in
Seoul.

Why did Hwang work so hard to obtain the Origins? This cannot be discounted
simply as Hwang’s strong desire for owning books. To understand his obsession
with the Origins, one must bear in mind his perspective on “the science of har-
monics and the calendar (yulryeok ji hak /&= %%).” Hwang felt that while “the
science of harmonics and the calendars” is not essential for the studies of a Confu-
cian scholar in nurturing his mind and body, it nevertheless was “the great letters
between heaven and earth” (cheonji gan dae munja X3ufi] K 3 F) and thus was
indispensable. He noted that the country was lacking the study of this subject and
added: “if | could obtain it [the Origins], | could pass my knowledge down to
younger scholars and, in doing so, contribute to making the legacy of the Joseon
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“ERTHRHAPH RASEE, BELE DOETPFTHELEF, WIS EKH R
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Dynasty shine brightly in the future.””

In this manner, Hwang legitimized the sciences of harmonics, calendrical as-
tronomy, and mathematics (yulryeok sansu ji hak #&/& 5 = %) by calling them
“fields that form inside and outside of the Yijing and the Great Plan, and investigate
systematically into heaven and earth,” while also asserting that even “Master
Cheng” #2-F and “Master Zhu” % a long time before had not abandoned it.
He noted that the country had rarely seen scholars who investigated these fields,
and that it was only after the new calendrical methods of the West were introduced
into this country that Kim Seokmun 445 (1658-1735) wrote the Illustrated
Explanation of the Yijing Study (Yeokhak dohae % %[ #%) to include both the
new Western methods and the traditional learning of “images and numbers.” De-
spite this, he added that he still had some regrets in this regard. In short, Hwang
desired to study the Origins, which was known at the time to be a book of the
highest caliber in the field, perceiving it as the science of harmonics, calendrical
astronomy, and mathematics. He hoped that he would be able to supplement insuf-
ficient research by previous scholars while also complementing historical records
of the Joseon Dynasty.™

“Making the historical legacy of the Joseon Dynasty (seongjo sajeon %2 5 st i)
shine brightly” and “complementing the historical records of the Joseon Dynasty
(seongjo saji A ¥ E)” were the goals of Hwang’s study. Acceptance of West-
ern science was an important means to achieving these goals. In the 7" month of
1768, Hwang requested of Kim Deokjun, who was a lower clerk at the Ministry of
Personnel (ljo # %) and close to officials at the Royal Bureau of Astronomy
(Gwansang gam # % E%), that he obtain the Preface to Calendrical Astronomy
According to the New Methods (Xinfa liyin #77%/&51) and other books related to
the Western Shixian li calendrical method. On this occasion, Hwang explained his
reason for taking interest in Western calendrical science as follows:

Literati of today are engrossed in their official posts, and few are aware of or
pay attention to the Western Shixian li calendrical method. However, we must

™ YN, gwon 14, Gyeongin (1770)/04/19, vol. 3, 152. “H G282, AEH G EL, BHT
B, FRCMA T, FTE4, RKRAMEL. REFZ, A THEARE HREAF
KREHLE, SR

8 «“Yeo Im Seongman seo”$ZAkARi%E [A letter to Im Seongman], YN, gwon 14, Gyeongin
(1770)/04/21, vol. 3, 156. “kBBFEHZ L WEBTABEE, MEELRK, BIERN,
TR HEE, ITEEH. BERF, ET=F4, AF—FRZ, EXRANMGER. 2
Bz HEa H——2RBA, ARMELM#ES, AEXEL RURA, #FRIEZIBR,
kb, SRBdisT Rk, REBE, AXEBY, MBEFHE BEAR, 2ARLEL,
S RB Mt A%, GHARE, £6508, AREX, BABT, Rkt LHZMR
B, EFIEEREE. LEEBRBR Rk, XARBE HUIMAREY BELARED
BE OATHARE, R5 T, $RER ik Hefzhd ARWEERZ, 8
THTTARETZME, 07 LT EHZ 0 &, mFRAs. ZHREE, & X
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not neglect this method, because this is something to be included in the coun-
try’s historical records. All the more so, when everything about the [Western]
method had already been revealed in the Chongzhen period of the Ming Dyn-
asty. Yet, the Ming History did not cover this topic in detail. | wish to obtain
these books [on the Shixian li method] to revise the Ming History and, based
upon this, to complete the records of the institutions and historic exemplars
(Jeongo ¥##%) of our country. But | simply cannot find these books. You
must have some familiar acquaintances among the officials of the Royal Bu-
reauﬁof Astronomy, and | would appreciate it if you could borrow them for
me.

Here, Hwang expressed his ambition to revise the Ming History on the basis of his
understanding of the Shixian li calendrical method, while taking further steps to
complete the records on the institutions and historic exemplars of his own country.

In sum, Hwang’s “broad learning” was a result of his study of the Complete
Collection on Nature and Principle. Just as he said, his long study of the Complete
Collection from childhood on naturally expanded into various other fields, and he
had a general interest in various subjects ranging from characters, numbers, rites
and music (seosu yeak Z#7¥4%) to the teachings of the Nine Schools (guryu
FiR)."® Although the subjects that those surrounding Hwang emphasized did not
go beyond the classical studies (gyeonghak #&#) and the studies on rites (yehak
7¥£%), Hwang was interested in the Yijing and the Great Plan (yeokbeom % $t)
and paid due attention to matters of harmonics and the calendar. This is because he
thought them to be essential parts of learning necessary for composing commen-
taries on the Complete Collection. The purpose behind all these efforts was to
complete the scholarly endeavor that his predecessors had failed to accomplish.”
His investigation of mathematics and his acceptance of Western mathematics were
byproducts of this endeavor.

3. The Spread of Mathematical Texts and Association
among Scholars in the Late Eighteenth Century

What was the environment in the mathematical community of late eight-

T YN, gwon 11, Muja (1768)/07/12, vol. 2, 161. “X & B#EMEE¥X, 45K X BEHE,
B—ABEGEA, TERPLDTHERASE, FTLL. RXAZHEH, Tk
FRE, ML ARFE BOALE, AMSERAE, EMEHNRE, RETHR. @A
AREERE, BARARE, TABRTL”

8 YN, gwon 20, GaboF 4-(1774)/07/19, vol. 4, 143. “% A4 EAMRE X 2%k, FAhA L,
ARFEHSEH%, AZHWE AZNAXT, RESERAET"

™ YN, gwon 20, Gyeongin (1770)/05/13, vol. 3, 260. “AF B I 6F5, TARTAEHY, MR
B, MEEEA, EEBE-R, FREHERTAREREZI T -2, BTEM
REZAEMBZH
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eenth-century Korea? One can speculate on that environment through the accounts
of Yi Yeongok &3 E (1740-?). On the 8" day, 12" month of 1767, a debate
took place between Hwang Yunseok, Jo Jintaeck #8487 and Yi Yeongok, which
included topics on astronomy and mathematics. On this occasion, Yi gave his own
summary of the academic environment at the time. According to Yi, although
Western learning had indeed been introduced to Joseon thanks to the influx of
Westerners into China, there were few people who understood the whole range of
Western science. Yi Yeongok considered Hong Yanghae #&#% (? -1778),%
who at the time resided in Hongju # 71, to be the best in the field of mathematics,
and reported that Seo Hosu had lent all the volumes of the Origins of Pitchpipes
and the Calendar (which he himself had bought in Beijing) to Hong Yanghae. Yi
added that even Mun Gwangdo X %i&, who was widely known for his calcula-
tions of eclipses, had also learned mathematics from Hong. In other words, Mun
Gwangdo learned the Elements of Geometry from Hong Yanghae and Seo Hosu
learned mathematics from Mun Gwangdo.®! If Yi’s report is true, we can say that
Western mathematics was passed down from Hong Yanghae to Mun Gwangdo and
from there to Seo Hosu.

Meanwhile, on the same day, Jo Jintaek asked Hwang if he had read the Essence
of Numbers and Their Principles, and added that officials of the Royal Bureau of
Astronomy had told him that it was not in the Bureau. To this, Yi Yeongok said,
there were four copies of the Essence in Seoul at the time; three of them were at the
houses of Seo Myeong-eung, Yi Maenghyu, and Hong Gyehui, and the other one
had gone missing. Yi also said that the Elements of Geometry was at Won Uison’s
house.® It is a well-known fact that people belonging to Seo Myeong-eung’s
Dalseong Seo clan and Yi Maenghyu’s Yeoju Yi clan were very interested in
Western learning. Hong Gyehui #74#&, too, was known among the pupils of Yi
Jae Z#¥ (1680-1746)for his interest in the studies of images and numbers. Hong
was known to learn mathematics from Bak Shinwon #M#77%, who was famous for
his work in elucidating mathematical principles, as elucidated in the Essentials of
the Six Arts (Yukye ryak >~#w4). Bak not only was immensely interested in Yu
Hyeongwon’s (WP i%, 1622-1673) Jottings of Bangye (Bangye surok

% Hong Yanghae was executed for high treason in 1778. See Joseon wangjo shillok 8% ¥ 1%
% [Veritable records of the Joseon dynasty], the 2" year in king Jeongjo’s reign/07/18.

8 YN, gwon 9, Jeonghae (1767)/12/08, vol. 2, 51. “3k R & A X F1E/, MEFLHEHZR, @
H—BBFANTBEAR, LRIARR, mAOAMGLE WhEE, §/F - FERNM,
HEERRTRAEGRH) —F, RRREAGHE, rfatkdiz, MEEEHL. FRIRTFR
(FHBEEREFH, BIRTHR)IOLE, §RER, AT TRARMNE i
TRA—E, BHATH, MRTFENLE, $HERMAZL”

8 YN, gwon 9, Jeonghae (1767)/12/09, vol. 2, 52. “BERA=#F, 13 AP TE, HH MR
KE, MaRBERZ 2 FEREG, WMEFRAA0EM4, —REGER —REIAKRE,
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72 E5%)% but he was also very well versed in the Yijing.* One can assume that
Hong Gyehui’s interest in the Jottings of Bangye may also have something to do
with Bak Shinwon.

Mun Gwangdo gave a similar testimony. On the 29" day, 7"month of 1768,
Hwang visited Mun, who had become a professor of astronomy of the Bureau of
Astronomy upon recommendation by Kim Chiin, the prime minister at the time.
During their meeting, Mun Gwangdo said that Elements of Geometry was at the
Hong family house in Gyedong #£iF in Seoul, and at Yi Yonghyu’s house, and
evaluated the book as “extremely rare and hard to obtain.” Mun added that Hong
Yanghae of Hongju was the most prominent figure of mathematics of their time.®
That the Elements of Geometry was housed at Yi Yonghyu’s residence in So-
jeongneung dong +I> B %R in Seoul seems to have been widely known among
the scholars of the time.®® It seems that the Elements of Geometry was actually in
the possession of Yi Gahwan, who was a son of Yi Yonghyu and a brother-in-law
of Jeong Cheoljo.*’

In terms of Hwang’s social interaction, as related to mathematics, the brothers
Jeong—Jeong Cheoljo and Hujo—and their brother-in-law Yi Gahwan, are notable.
Jeong Cheoljo was very close to Hong Daeyong and Bak Jiwon, and in close rela-
tionships with the Bannam Bak clan of Bak Jiwon and the Yeoju Yi clan of Yi
Gahwan through marriage.®Jeong Cheoljo was renowned for his “outstanding ar-
tistic talents,” and his brother Hujo was a renowned scholar in the field of geogra-
phy, whereas Yi Gahwan was known for his general erudition.®

On the 23" day, 8™ month, of the same year, Hwang came to meet Jeong Che-
oljo through Yi Junghae. Hwang evaluated Jeong Cheoljo as a person who had

8 YN, gwon 14, Gyeongin (1770)/04/2, vol. 3, 126; YN, gwon 14, Gyeongin (1770)/04/13, vol. 3,
124; YN, gwon 14, Gyeongin (1770)/04/22, vol. 3, 158. “$7R G- H 4 f F-cdeg — 4, &
HOARIE, FIRE. R MBEZ, FEERS. HAIB IO RS, BAmER B
e

8 Yi Gyusang, Translated by Chinese Classics Department, Korean Literature History Institute,
18 segi Joseon inmul ji 18#-42 #HE A E [Prominent figures of the eighteenth-century Jo-
seon] (Seoul: Changjakgwa bipyeong, 1997), 31, 252.

% YN, gwon 11, Muja (1768)/07/29, vol. 2, 203. “Z 4 H H, wi+, BHXEHELETH
JEEIR, B ER, ®ieRd. MAASEMEU=)IE, FARIERIEIZ. AEX
B 5ieE, B REMBRARINGEZR. Ha, it B, REZL, FHORRARRRAEZ LR
RRAEZ, REFHEFZEZ L, BNPREE, X2 -RELZRL

% YN, gwon 11, Muja (1768)/08/04, vol. 2, 208. “& B, &F M TEH, & EAmiE, ML
5, FLEERARR, AR, HETRA, hEHEET

8 YN, gwon 11, Muja (1768)/08/23, vol. 2, 226. “JR A7 £ Edk X ERMR =7

% An Daehoe, Joseon-ui Peuropeshyeoneol #i#f°] = 2343 [Joseon’s professionals]
(Seoul: Humanist, 2007), 143.

¥ YN, gwon 38, Byeongo (1786)/05/01, vol. 7, 313. “tA, SrA A S, &&E, RFRAL, F
Hisfy, AR, LHBME BLE, AMNELLY PR TR LIASBEL B
B AL AXERRM, PRMEFS, TAWRRER.
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dedicated his whole life to the science of astronomy from the West.® At the time,
Jeong showed to Hwang a book titled the List of Queries (Munmok ] B), which
had been written by himself. The book contained questions regarding Western ca-
lendrical science and general ideas of Catholicism. Jeong wrote this book to ask his
questions of August von Hallerstein, a Western missionary in Beijing, through Yi
Deokseong Z4& 2, an official of the Royal Bureau of Astronomy who was to join
the embassy to Beijing scheduled to depart on the tenth month that year.**

Hwang knew about Yi Gahwan from early on, through Jeong Cheoljo. However,
it took a long time for Hwang to finally meet Yi Gahwan in person, on the 2™ day,
8" month of 1778. At the time Hwang was serving in an official post called dong-
budosa R 3#R#EFE and Yi Gahwan was a jeongrang iEER of the Ministry of Rites.
The two reportedly met each other by chance and debated vehemently about the
history of institutions (munjang jeongo X 3 ¥#k), characters and rhymes (jahoek
seongwun F % #38), and harmonics, calendrical astronomy, and counting-rod
calculations (yulryeok jubeop #&/& % %) all day long. Although the details of the-
se debates cannot be known,” matters of astronomy and mathematics seem to
have been the main topics of their discussion. At the time, Yi Gahwan spoke of
methods of making gunpowder by the people of the Ming dynasty and of making
spyglasses (gyuwon gyeong #ii&4%), the latter of which was included in the Si-
no-Japanese Edition of the Assembled Pictures of Heaven, Earth, and Man (Wakan
sansei zue &% = F B €)% and also mentioned a map at Seo Hosu’s house.
According to Yi, the map drawn by people of the Qing, titled “Map of the Eight
Provinces of Joseon Dynasty Using Lines of the Longitude and Latitude, a Manu-
script Copy” (Chaoxian balu chidao jingweixian ditu xieben ## A& 7 id 484
% 3ME F K), was so precise that no one in the country had the ability to draw it.*

On the 16"™ day, 8" month of 1769, Kim Yonggyeom 4 3% promised to
Hwang that he would borrow a set of the Origins of Pitchpipes and the Calendar in
his relative Kim Seonhaeng’s possession.”® The next day, Kim indeed borrowed
29 volumes of the Thorough Investigation of Astronomical Phenomena and sent

% YN, gwon 11, Muja (1768)/08/23, vol. 2, 226. “ £ 85 E — 4 it BHEF 2 %

o lbid, 226. “XRH B —, AREFHFRE ABLETBEREMKE, HHBREEREE,
+ A BT, RAREATEAZ NG, R RAERT, COHHRER, BEAREATESX
F, MAEBRS, TRABE L.

% YN, gwon 26, Musul (1778)/08/2, vol. 5, 243. “& B, #BF ¥ & EARE RN, B
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% YN, gwon 26, Musul (1778)/08/3, vol. 5, 243-244. “BE B, W EFMT, HAHAR KE %
AE.XE, BRAMBRGE=Z TR GH S, REEs Anus.
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% YN, gwon 13, Gichuk (1769)/08/16, vol. 2, 504. “& &, 2% XE, BhALETRAEE
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them to Hwang.” It seems that Hwang by then had perceived a general picture of
the entire organization of the Origins of Pitchpipes and the Calendar. Hwang said
that the reason why the use of the letter li /& was avoided in its entirety in Parts |
and Il of the Thorough Investigation was because the Qianlong Emperor’s name
was “Hongli 34/&.” He explained that it was for the same reason that “Shixian li
i & J& was renamed “Shixian shu BFEZ,” and the four letters of the “Lixiang
kaocheng” J& % # & were always erased with black ink. Hwang asserted that
Part 1, Part 1, and the Table (biao #%&) of the Thorough Investigation could not
survive individually, and that the three works, the Correct Interpretation of the
Pitchpipes (Lillii zhengyi #£ & iE %), the Essence, and the Thorough Investigation
were in a relationship of “substance and function” (cheyong #21).°” During his
meeting with Shin Eunghyeon, a descendant of Shin Heum ¥ 4k (1566-1628),
Hwang said that he was passing his time reading a set of the Origins that he had
not had any chance to read in his hometown.”® On the 5™ day of the 9" month,
Hwang returned the Thorough Investigation to Kim Yonggyeom.” In his letter to
Kim Yonggyeom, Hwang expressed his regrets that he could not read thoroughly
the Thorough Investigation, which he had borrowed from Kim, due to his illness,
and pleaded to be allowed to borrow the book again in the future.'®

In 1770, Hwang heard from Shim Yujin % #4& that Yi Hyeonjik & A
(1735-1773),%" a descendant of Yi Huwon (1598-1660, also known as Wannam
buwongun & iFEEE), wanted to be friend with him. Yi Hyeonjik thought Hong
Yanghae was the most prominent mathematician of the time, but after hearing
about Hwang Yunseok’s reputation, Yi wanted to befriend Hwang.'® In fact,
Hong Yanghae, Yi Gilhwan 2%, Seo Hosu, and Mun Gwangdo were often
mentioned at the time as mathematical experts.'® Through Shim Yujin, Yi Hyeon-

% YN, gwon 13, Gichuk (1769)/08/17, vol. 2, 506. “& S 44 /& % # A& 41 72T, =&
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% YN, gwon 13, Gichuk (1769)/08/22, vol. 2, 513. “¥f B &M= P, BIFEBERE A RF, &
SRR —k, HB®mE.”

% YN, gwon 13, Gichuk (1769)/09/05, vol. 2, 531. “2 G % Z K—F T &%, #E.
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Myeongmun dang, 1983), vol. 1,21, 26. 266.
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jik asked Hwang Yunseok to provide solutions to eight questions. Upon this re-
quest, Hwang wrote down the solutions*® and forwarded them to Yi through Shim
again.'® After reviewing Hwang’s solutions, Yi said that the solution to the prob-
lem of the tianyuan shu (ip cheonwon = X 7T) was the most precise, and the re-
maining problems concerning hwagyo birye Fe$ztt4s could be solved through
seonsang huje 7 %' Yi Hyeonjik was already well learned in mathematics,
and simply wanted to discuss some questions on his mind with Hwang in person.
Hwang met Yi Hyeonjik on the 2" day of the 4™ month through Shim Yujin and
discussed mathematics with him. During the meeting, Yi Hyeonjik gave an over-
view of the history of mathematics in Joseon. According to him, after Kim Shijin
2463 (1618-1667), only Im Jun 4% could figure out the principles of the
tianyuan shu X CHT, and more recently, Hong Yanghae was gaining prominence
in the subject. He also noted that Mun Gwangdo was well skilled at mathematics
related to calendrical astronomy, and added that, in the case of tianyuan shu,'”’
Mun relied only on the “proportions of borrowed roots” (jiegenfang bili
1A% 7 Hep) of the Essence; if he were to encounter an unexpected question, he
would not know how to solve it. Compared to this, Yi Hyeonjik thought very
highly of “the method to establish tianyuan yi X7t—" suggested by Hwang as a
solution, saying that it was very precise.'® Here, “the borrowed roots (jiegenfang)”
refers to algebra, or the equations and their solutions in Western mathematics,

WAL AREE, PRASCLE, T, MRLT, TRERER

104«Dap Yigun Hyeonjik Jagyeong sanhak palmun” 242888 74t %A\ P [Response to the
eight mathematical problems given by Yi Hyeonjik], YN, gwon 14, Gyeongin (1770)/03/17, vol.
3, 96-97.
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YTjanyuan shu is a method to solve an equation of higher degrees with one unknown, in which
“tianyuan yi RJL—" is established as the unknown number and a solution is obtained in ac-
cordance with given conditions. The Sea Mirror of Circle Measurements (Ceyuan haijing ] &
#4%%) and the New Steps in Computation (Yigu yanduan ¥ %F%) written by Li Ye £/
(1192-1279) are considered as books that described tianyuan shu in a systematic manner. See,
Kim Yong-wun and Kim Yong-guk, Hanguk suhaksa, 221; Jang Hyewon, “Sanhak ipmun...,”
139.
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which corresponds to thetianyuan shu in China.’®® Hwang also had commented on
the relationship between the two methods in his Origin of Mathematical Learning
(Sanhak bonwon # %A JR), saying “‘tianyuan yi’ of the Introduction to Mathe-
matics (Suanxue gimeng) and the ‘borrowed roots’ (jiegenfang) of the Essence,
though they have different names, are the same in reality.”**°

According to his own recollection, Yi Hyeonjik became interested in the Intro-
duction to Mathematics only after he turned 18, and analyzed it with great detail to
investigate its beginning and end, and finally was able to understand it by using the
Essence as a reference. In the case of the tianyuan shu, he had obtained infor-
mation from his precursors in the beginning. He said that he had learned from, for
instance, Yi Taechang Z 7% &, who was an official of the Royal Bureau of As-
tronomy, but Yi Hyeonjik opined that even Yi Taechang had limited understanding
when it came to the ultimate points.'**

Hwang recalled that he used to like reading the Complete Collection at home
from early on, and using it as reference, he could start understanding other books
related to “principles and numbers,” and gradually advanced toward the “learning
of numbers” (suhak #t%). He delved into the Introduction to Mathematics at first,
concentrating his mind and energy on it without relying on precursors. As for the
tianyuan shu, he even came down with an illness because of his excessive thinking
until he reached a point where he knew everything about it like the back of his
hand.*> To Yi Hyeonjik, who considered Hong Yanghae the Matteo Ricci of Jo-
seon, he also explained the genealogy of Western missionaries from Li Madou
(#135%, Matteo Ricci), Tang Ruowang (%3 %, Adam Schall von Bell), Xiong
Sanbal(lf,,éisfi, Sabbathine de Ursis) to Liu Songling (£42&, August von Haller-
stein).

Hwang said that he had made a copy of the Essentials of the Nine Numbers

1% Kim Yongwun and Kim Yongguk, Jungguk suhaksa  Bl$#t# ¥ [A history of mathematics
in China] (Seoul: Mineumsa, 1996), 299; Jang Hyewon, Sanhakseoro boneun Joseon suhak
£EZ I ¥ $HEL [Mathematics in the Joseon period seen through mathematical texts]
(Seoul: Gyeongmunsa, 2006), 159-182.
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(Gusu ryak Fu#®&) written by Choe Seokjeong #4515 (1646-1715) long before,
but that it did not make sense (muri #%) to him when he had revisited the book
again more recently. He asked Yi Hyeonjik what he thought of it. Yi answered that
it was the same as the mathematical methods of Hong Gyehui, and added that he
owned a copy of the Essentials of the Six Arts (Yugye ryak ><#mu%) edited by Bak
Shinwon but it was not comparable to the 20-odd volumes of the Complementary
Compilation of Geometry (Kiha bopyeon #1T##%R) written by Hong Yanghae.
He regretted that Hong’s writings had disappeared.*™

After that meeting, Hwang wrote letters to Yi Hyeonjik on mathematical prob-
lems,**® and read the handwritten set of the Elements of Geometry that belonged to
Mun Gwangdo and Part Il of the Essence (type-printed) in Kim Hyeongtaek’s pos-
session, both of which Yi Hyeonjik brought to him, and discussed questionable
items with Yi Hyeonjik. According to Yi Hyeonjik’s testimony, Shim Yeomjo
YA (1734-1783) bought 53 books of the Essence, including Parts 1, 11, and the
Tables of Logarithms (duishu biao #%#t%), from the family of Yi Taechang, an
official of the Royal Bureau of Astronomy, at the price of 20 tael.*®

Yi Hyeonjik and Hwang continued their discussion on mathematics by visiting
each other,™’ and in the course of this, Hwang heard interesting stories about the
country’s mathematics from Yi, who had been studying mathematics in earnest for
seventeen years. After seeing others’ calculations, Yi came to understand the fun-
damentals and then advanced his learning through such books as the Introduction
to Mathematics (Suanxue gimeng), the Unified Lineage of Mathematical Learning
(Sanxue tongzong H #2#%%), and finally the Essence. He also said that, while it
was difficult to understand the principles of the tianyuan shu, he could finally un-
derstand it, thanks to help from Yi Taechang. Yi Hyeonjik suspected that Yi
Taechang’s mathematics derived from Yi Ik Z/# (1681-1763). According to Yi
Taechang, Gyeong Seonjing J#-&#& during King Injo’s 1=#& time (1623-1649),
and Yu Suseok %]%4%5 and Hong Jeongha #:iE & during King Sukjong’s 7 &
time (1674-1720) were outstanding mathematicians of the country. Among con-
temporary mathematicians, Yi Hyeonjik thought the most highly of Hong Yanghae,
who reportedly could calculate fast using his knowledge of the Essence. Park
Shinwon’s Essentials of the Six Arts was considered to be highly precise compared
with the methods of his predecessors, but Hong Yanghae reportedly did not

Wipid, 126. “4 W, § LEAAGRABARSEE. YAEH @, KX, KAHTRE £F
%9, st LWRBSEERLE, . XMILFANR, TATEZ[SS] R, R
ok BT F AT — R, AT EREL

M«yeo Yi seoksa Hyeonjik seo” #iZsat-#aH % [A letter to Yi Hyeonjik], YN, gwon 14,
Gyeongin (1770)/04/5, vol. 3, 134.

18yN, gwon 14, Gyeongin (1770)/04/06 , vol. 3, 137. “& B, F¥th T #E & R LTRA—
T, BRETE@ELEFIREEHE TR, BHREA XTNAM, §EHIEHE
LT =4k, AHEE AOREFTEMTREATERGR BA+m, $HRABE, A&
REHHE 5.

7yN, gwon 14, Gyeongin (1770)/04/11, vol. 3, 142. “&-F3 k35, #HHE L, # 4 B3R



282 KJHS 2012 Vol.34 No.2

acknowledge this. After reviewing Hong Yanghae’s answers to Yi Hyeonjik’s
questions, Hwang Yunseok also acknowledged that they repeated the Essence with
some modifications.™®

Although Yi Hyeonjik acknowledged that the Essence was the most comprehen-
sive book (jeil dae jeonseo % —X &%) for mathematicians, he saw some defi-
ciencies in it and had a desire to supplement it and write a new book.'™® However,
Yi Hyeonjik’s wish never came true. Hwang Yunseok was greatly shocked to hear
the news of Yi’s death on the 18" day, 7" month of 1774.**° Kim Yonggyeom also
held Yi in high esteem, considering him a rare talent, and expressed sadness at his
sudden demise.”® Hwang visited Yi’s house outside Namdaemun & XxF9 and
was saddened at the sight of the Essence that Yi read every day.'?

Table: Discussion on mathematics between Hwang Yunseok and Yi Hyeonjik
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Concluding Remarks

Hwang Yunseok’s style, generally known as “broad learning,” is closely related to
his investigation into the Complete Collection on Nature and Principle. Committed
to studying classics from childhood, Hwang studied Confucian classics including
the Yijing, and then expanded his interest to “the doctrines of the Yijing, the Great
Plan, Shao Yong’s Supreme Rules Governing the World, harmonics, calendrical
astronomy, and mathematics.” It was in this same context that Hwang expressed
his interest in the Complete Collection. Hwang worked very hard from his late
teens to elucidate the Complete Collection, and this commitment continued for the
rest of his life.

Hwang studied harmonics and calendrical astronomy in conjunction with his in-
vestigation into the Complete Collection. He had already made an ambitious plan,
in his childhood, to examine the connection between heaven and man (cheonin jije
RAZE), and focused his attention on harmonics, calendrical astronomy, and
mathematics as part of his effort to achieve this goal. The three subjects were
closely related to one other in the traditional system of learning. Hwang thought
that study of the problems of numbers would naturally lead to solving calendrical
problems as well. In other words, his work on mathematics started in the context of
harmonics, calendrical astronomy, and mathematics.

Hwang’s interest in mathematics was an extension of his interest in the tradi-
tional subject of “images and numbers” (sangsu hak % #%). He became inter-
ested in mathematics in the process of studying the Complete Collection. He stud-
ied the Introduction to Mathematics, a representative book of traditional mathe-
matics, and as an extension he became interested in Western mathematical texts
including the Elements of Geometry. Later, during his life in Seoul, he focused his
efforts on studying the Essence of Numbers and Their Principles and the Thorough
Investigation of Astronomical Phenomena, which were considered at the time to be




284 KJHS 2012 Vol.34 No.2

the best mathematical texts.

In the late eighteenth century in Joseon, Hong Yanghae was widely recognized
as the most prominent figure in mathematics. Mun Gwangdo, at the time a re-
nowned expert in the field of calendrical science, had learned Western mathematics
from Hong, and Seo Hosu said he had learned mathematics from Mun. If such re-
ports are true, Western mathematics in the late eighteenth century was passed down
from Hong Yanghae to Mun Gwangdo and then from Mun to Seo Hosu. At the
time, Seo Myeong-eung(and his son Hosu), Yi Byeok, and Jeong Hujo were often
mentioned as those who did specialized works on Western mathematics, and it was
widely known that Seo Myeong-eung’s Dalseong Seo clan and Yi Ik’s Yeoju Yi
clan had a particular interest in Western learning.

While living in Seoul, Hwang befriended people known as experts of Western
mathematics at the time, and discussed various problems of mathematics with them.
Hwang’s circle of friends included Seo Myeong-eung and his son Hosu, Jeong
Dongyu and the Donggi brothers, Jeong Cheoljo and the Hujo brothers, and Yi
Gahwan, Hong Daeyong, Bak Jiwon, and other scholars in the “Northern Learning
(bukhak b#)” school. One notable figure among them, in terms of mathematics,
was Yi Hyeonjik. Yi had his mind set on mathematics from early on and studied
traditional mathematical texts including the Introduction to Mathematics, and then
went on to embrace Western mathematics on that foundation. Hwang frequently
met with Yi to discuss a variety of mathematical problems. Yi, while acknowledg-
ing that the Essence was the most comprehensive book for a mathematician, saw
deficiencies in it, and intended to write a book that would improve on it. The goal
and the actual course of Yi’s study on mathematics had some similarities to those
of Hwang Yunseok.

The interest of Hwang, who tried to embrace Western mathematics as an exten-
sion of traditional mathematics, can be summarized as the study of harmonics, ca-
lendrical astronomy, and mathematics (ryulyeok sansu ji hak #&/& L #= %),
Hwang believed that while “the science of calendar” was not essential for the stud-
ies of a Confucian scholar in nurturing one’s mind and body, it was still “the great
letters between heaven and earth” and thus was indispensable. Hwang legitimized
mathematical learning further by calling it “a field that forms inside and outside of
the Yijing and the Great Plan (yeokbeom % $t), and investigates systematically
into heaven and earth,” and asserted that not even ancient sages abandoned it. In
this manner, Hwang studied to the systematic relations between the three fields of
harmonics, calendrical astronomy, and mathematics, and through his research on
mathematics he attempted to solve questions of harmonics and the calendars and,
ultimately, to explain the principles of yeok %, which is the root of human nature
and destiny (xingming #£4). In short, he endeavored to investigate the Origins of
Pitchpipes and the Calendar, allegedly the most advanced book in that field at the
time, from the perspective of the study of harmonics, calendrical astronomy, and
mathematics (ryulyeok sansu ji hak /& 5 #= %), and to “make the historical
legacy of the Joseon Dynasty [% A3 #2] shine” and “to complement historical
records of the Joseon Dynasty” by completing unfinished projects of the previous
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scholars through his study. His mathematical work and his acceptance of Western
mathematics were byproducts of this endeavor.



286 KJHS 2012 Vol.34 No.2
Abstract

The Yijae nango, a lifetime journal of a Confucian scholar of eighteenth-century
Korea named Hwang Yunseok, contains detailed records about Hwang’s study on
mathematics and on his relationship with other yangban literati who had special-
ized interests in mathematics. Based mainly on this material, this article examines
why and how a Confucian scholar in late eighteenth-century Korea studied mathe-
matics, including Western mathematics introduced from China. Hwang’s interest in
mathematics, as shown in his journal, was an extension of his interest in the tradi-
tional learning of “images and numbers (sangsu % ¥%),” an interest that he earned
while studying Neo-Confucian texts compiled in the Complete Collection on Na-
ture and Principle (Xingli daquan ¥ X 2). He began his mathematical study
from texts on Chinese traditional mathematics, notably, the Introduction to Math-
ematics (Sanxue gimeng %272 5%), and as an extension of this study, he became
interested in Western mathematical texts including the Elements of Geometry (Jihe
yuanben #17/7 &), and the Essence of Numbers and Their Principles (Shuli
jingyun #3¥2#524) and the Thorough Investigation of Astronomical Phenomena
(Lixiang kaocheng J& % p%). This paper also examines Hwang’s records con-
cerning the community of mathematicians in late eighteenth-century Seoul—the
main figures in the field, their relations to one another, the circulation of books
among them, and the trends of their mathematical studies.

Keywords: Hwang Yunseok, Yijae nango, Western mathematics, Complete Col-
lection on Nature and Principle (Xingli daquan 432X %), Essence of Numbers
and Their Principles (Shuli jingyun 2IEA575).



