N

N

A reconstruction of Smogulecki and Xue’s table of
logarithms of numbers (ca. 1653)
Denis Roegel

» To cite this version:

Denis Roegel. A reconstruction of Smogulecki and Xue’s table of logarithms of numbers (ca. 1653).
[Research Report] 2011. hal-00654451

HAL Id: hal-00654451
https://inria.hal.science/hal-00654451

Submitted on 21 Dec 2011

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://inria.hal.science/hal-00654451
https://hal.archives-ouvertes.fr

A reconstruction of
Smogulecki and Xue’s

table of logarithms of numbers

(ca. 1653)

Denis Roegel

21 October 2011

This document is part of the LOCOMAT project:
http://locomat.loria.fr






1 Smogulecki’s life

Jan Mikolaj (Nicholas) Smogulecki (1610-1656)! was the eldest son of Maciej Smogulecki,
a reputed starosta (elder official). After the death of his father in 1617, Smogulecki was
sent to the University of Freiburg in Germany. At the age of 15 or 16, he published a
Latin tract with the title Sol illustratus ac propugnatus [22].

Smogulecki’s tract was cited by the mathematician and astronomer Christoph Scheiner
in his book Rosa Ursina (1626-1630). Scheiner was one of the first to observe sunspots
in 1611.

In 1628, Smogulecki was in Rome studying law and philosophy at the Jesuit University.
He also briefly studied in Padua in 1629. After having completed his philosophical studies,
he returned to Poland, probably in 1629. Smogulecki then became involved in politics,
in the footsteps of his father. In 1634, he was in charge of paying the army.

For an unknown reason, Smogulecki entered the convent of Cracow in 1636. He spent
two years in this convent and the following two years at the College of Saint Peter in
Cracow. In 1640, he returned to Rome in order to study at the Collegio Romano and
was probably ordinated in 1641 or 1642. In 1641, he requested to be sent on a mission.

In 1643, Smogulecki left Rome for Portugal and in 1644 he embarked on a boat for
China. He sent a letter from Java on January 2, 1645 in which he wrote that he had spent
ten months on sea without any stops. Smogulecki arrived in China at the very end of the
Ming dynasty and wrote about the suicide of its last Emperor, the Chongzhen Emperor
(1611-1644).

Smogulecki only reached China in 1646 and was assigned to Nanjing. It is at that
time that he took his Chinese name, “Mu ni g&” [12/EH].

At that time, Nanjing was still in the hands of the Ming loyalists, but it was soon
taken over by the Manchus. The church and the residence of the Jesuits were destroyed
by fire.

Smogulecki escaped being lynched as a Manchu supporter and eventually took position
in Fujian, where he stayed from 1647 to 1651. This was a very difficult period when the
southern provinces only little by little became conquered and pacified by the Manchus.

Smogulecki returned to Nanjing where he taught mathematics and came in touch
with his most distinguished disciple, Xue Fengzuo [EEBlFE, xueféngzuo|. Xue had come
to Nanjing on 11 January 1652.

In 1653, the Emperor called Smogulecki to the capital and granted Smogulecki per-
mission to go wherever he wished in China. Smogulecki had intended to go to Yunnan,
but never reached this province. In 1655 he was in Guangdong province and he died
shortly later, having spent several months in Hainan.

2 Smogulecki and Xue’s tables

Xue Fengzuo (1600-1680) was one of the scholars who “gained a profound knowledge
of both Chinese and Western (Jesuit) astronomical methods” [10, p. 370]. Before he
met Smogulecki, Xue Fengzuo studied traditional methods for the computation of the

IMost of the biographical information used here is taken from Kosibowiez’ note [12] and Witkowska’s
article [29].



calendar. When he came to Nanjing, he learned about European astronomy through
Smogulecki, and this led to his publication of several works which were going to relate
Chinese and Western astronomy.

Smogulecki and Xue’s first work in this direction was the Tianbu zhenyuan treatise
(1653). It contains in particular two tables of logarithms, one giving the logarithms of
numbers (Bili duishu biao [FLHIRTELF]), and another giving the logarithms of trigono-
metrical functions (FLFIPHAR#T3).2 These tables were edited by Xue, but the first
version was certainly by Smogulecki.

It is likely that Smogulecki first produced a table of logarithms of numbers, certainly
copying it from Vlacq’s Arithmetica logarithmica or another book, and that this table
was then adapted to Chinese by Xue Fengzuo. This table was apparently the first Chinese
table of logarithms.

The Tianbu zhenyuan K EJR was itself included in the Lizue huitong J&E: & iH
published in 1664 [20].

3 Structure of the table

Smogulecki and Xue’ table is preceded by an introduction on the usage of the logarithms,
on the terminology, on comparisons between an arithmetic and geometric sequence, etc.
The introduction also mentions the table of logarithms of trigonometric functions. The
first page of Smogulecki and Xue’ table (here reproduced at the end) bears the title
FL1 %5 (table of the proportion numbers) and it is chapter 12 (1 %) of the Lizue
huitong. This table was also called Bili duishu biao [FUFIFTELF] (tables of the logarithms
of proportion), X% being the Chinese word for logarithm.

On this first page, the names of Smogulecki and Xue are given. Smogulecki is credited
as the author (BJEI&Z), and Xue as the editor (E£E\fE%ZE). Moreover, Smogulecki is
nicknamed “Fgi”, probably because he was living in Nanjing. Xue is nicknamed “Jti&".

The first page contains one more line of text which reads JRE{ H —E(ZE — EAUE L
BB —#670. “JREC means “original number” and is also found in the headings of the
table. B means 10000 and therefore —_H seems to mean 20000, but the table only gives
the logarithms from 1 to 10000. It is not clear if this is an error, or if there was a longer
version of the table. “—¥1{i70” means that the logarithm of 1 is 0 (1 corresponds to 0).

Smogulecki and Xue’s table gives the logarithms of integers from 1 to 10000 to six
decimal places.® Each page, except the first and the last, contains 120 logarithms, with
three columns of 40 values. The integers and their logarithms are written from right
to left, and the characteristic is not separated from the other digits. The numbers are
called JJREL (original number) and the logarithms FL5/ (proportion of the number),
both words being written from right to left. Certain digits are omitted when there are
repetitions, and the number of omitted digits varies over the table.

Smogulecki and Xue’s table was printed with woodcuts, the main technique for print-
ing in China until the 19th century.*

2We describe this table in a separate document [16].

3 According to Yabuuti [31], the table gave the logarithms from 1 to 20000, but this may be a typo or
a misunderstanding, perhaps based on the text on the first page.

40n the history of xylography in China, see [6].
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Figure 1: Excerpt of Smogulecki and Xue’s original table of logarithms (from [30]).



4 Accuracy of the tables

Smogulecki and Xue’s table seems in general to be rather accurate, except for a number
of last-digit errors. For instance, log45 is given as 1.653212 (correct: 1.653213), log 76
is given as 1.880813 (correct: 1.880814), log 110 is given as 2.041392 (correct: 2.041393),
etc. We have not checked every page, but some pages contain many such errors. The last
page of the table, for instance, contains at least 13 last-digit errors.® An open problem
is to locate a Western table having the same last-digit errors and which might have been
used by Smogulecki.

5 Reconstruction

The reconstruction of the table is based on the published table [30]. We have tried to
build the table following systematic rules and the original table departs from our rules in
a few cases.

6 Acknowledgements

It is our pleasure to thank here a number of persons who helped us locate Smogulecki’s
table or provided additional sources about Smogulecki, in particular Leung Wingfong at
the Institut des Hautes Etudes Chinoises in Paris, Jean-Claude Martzloff, Shi Yunli (‘A
= H), Wang Guangchao (£ ), Han Qi (¥537), Nicolas Staendert, Artur K. Wardega
(F7#84k), and Sylwia Witkowska. Moreover, £8%% helped us with the introduction to the
table.

5The exact number of errors is not always easy to ascertain, because the tables we had were not very
good reproductions of the original tables, and some characters are badly printed.
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Smogulecki and Xue’s table of logarithms of numbers (reconstruction, D. Roegel, 2011)
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Smogulecki and Xue’s table of logarithms of numbers (reconstruction, D. Roegel, 2011)
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Smogulecki and Xue’s table of logarithms of numbers (reconstruction, D. Roegel, 2011)
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