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Part I: Presentation 
 
Astral sciences require a very rich set of mathematical practices, computational and 
geometrical, which were probably instrumental in exploring astral phenomena and 
structuring the tasks actors strove to carry out. The general aim of the seminar is to describe 
mathematical practices and bodies of knowledge that can be identified in the context of 
these activities in the ancient world, and more specifically, even though not exclusively, in 
Mesopotamia, ancient China and the Indian subcontinent. We shall focus our attention on 
the variety that these practices and bodies of knowledge evidence. Our aim is to understand 
what accounts for such variety and to situate these practices and bodies of knowledge in 
their social and intellectual contexts. It is also to capture which ones among our 
mathematical sources specifically attest to contacts with activities in the astral sciences. To 
address these issues, we intend to bring together historians of mathematics and historians 
of the astral sciences. We will also need to combine anthropological approaches with 
epistemological, historical and archaeological approaches.  

Several questions look already promising in this perspective: Some are in continuity 
with the research carried out in the first phase of the SAW project, devoted to mathematical 
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practices in the context of administrative and economic activities. Others are new, in 
relation to the subjects addressed in the second phase of the SAW project. We present 
briefly a sample of those issues under three main rubrics, even though the division is 
artificial and throughout the seminar the three main topics distinguished will be dealt with in 
relation to each other. 

 
Mathematical practices and mathematical cultures 

 In the last two years, we have identified some features that proved to be 
quite fruitful to capture the specificity of a mathematical practice, and we 
have already begun to work on them.  We shall explore how fruitful they can 
be for the new task we set ourselves. They include: the shaping of measuring 
units, numbers and measurement values; the ways of handling them in 
computations or other mathematical tasks; the management of 
approximation; issues of precision and, more generally, epistemological 
factors. 

 Some new questions appear promising in the context of astral sciences. The 
concept of angle, and the other concepts shaped when that of angle was not 
used, will be the object of a new and specific effort: we shall wonder how 
these concepts are related to units that were at the same time, distance units, 
units allowing practitioners to identify a direction, or time units. Attention will 
also be paid to concepts of cycle, circle, disc, circumference, round, in their 
diagrammatic or material representation, as well as in the arithmetical 
management they required, such as the use of congruences. 

 
Astral sciences questions 

 The issues on which we will focus in this respect include: the shaping of space 
and time, and of their relationships (in particular the issue of whether they 
were constructed in a single way, or in multiple ways depending on the 
questions addressed); the tools and instruments shaped to locate an object, 
and describe its motion in relation to the position of an observer; more 
broadly, the various ways astral phenomena were conceptualized in the 
different contexts, and how these conceptualizations related to the type of 
mathematical approach to astral phenomena adopted. 

 These questions will be addressed broadly. Mathematical astronomy is a key 
part of the astral sciences, but only a part of it. Astrology and various 
divination techniques, time keeping and calendar shaping are also important 
parts relevant to our project. We expect that each of these activities put into 
play specific types of mathematical practices. More generally, we will also 
consider the very definition of the astral sciences, their delimitation, the 
internal dependencies between their various parts, the relation between the 
astral sciences and other contemporary disciplines or domain of inquiry (e.g., 
natural sciences, music, and medicine). Such a clarification will help us 
contextualize the mathematical practices of astral sciences. 
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Sources as texts and objects 

 Mathematical practices in the context of astral sciences involved the shaping 
of types of artifacts with which practitioners carried out their activities: 
theoretical treatises, instruction texts, numerical tables, astronomical 
instruments. We suggest that these sources must be understood as texts and 
objects. We shall focus systematically on this dimension, since we share the 
conviction that it is quite fruitful to interpret these artifacts as well as the 
activities carried out in relation to them. It is also powerful in order to identify 
the milieus in which they were produced and used. 

 This type of inquiry will also require shedding light on the history of the 
modern and critical editions of these types of sources, and bringing a critical 
awareness to critical editions of the past. This appears as a key task in order 
to shape new standards in this respect. 

 
These are only some of the questions to be explored during the seminar. We also 

hope that focusing on the astral sciences will bring to light new interesting features of 
mathematical practice that are worth considering for the project of describing mathematical 
cultures in their variety. 

 
 
Part II: Programme 
 
January 17, 2014: The shaping of time and space.  
“Measuring units in astronomy, systems of coordinates, measurement of time and space” 

The workshop focuses on various means, shaped in the context of the astral activities 
of the ancient world, to locate objects in time and space, in terms of their mathematical 
dimensions and related procedures. These means include measuring units, measuring 
instruments (e.g., the clepysdra, examined from the viewpoint here of how they help 
locate), systems of coordinates, systems such as the zodiac, the lunar lodges, etc.  
  

 
Teije de Jong (Astronomical Institute ‘Anton Pannekoek’, University of Amsterdam) 
The Babylonian zodiac: a mathematician’s view of the sky 

Abstract: In the Babylonian astronomical compendium MUL-APIN, dating 
from the late second millennium BC, we read about the stellar constellations 
in the path of the Moon. One millennium later Babylonian scholars were 
publishing planetary ephemerides in which they predicted the positions of the 
planets in a 360° zodiac consisting of twelve zodiacal signs of 30° each. The 
numerical accuracy of these predictions was arc minutes, the absolute 
accuracy amounted to a few degrees. In this lecture I will describe the gradual 
way in which Babylonian astronomers came to introduce a theoretical 360° 
coordinate system in the sky by observing the motions of the planets with 
respect to the stars over centuries and how they gradually developed more 
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and more refined mathematical methods to predict planetary positions in this 
theoretical coordinate system. By doing so they laid the foundations of 
theoretical astronomy for the next 50 generations of Greek, Arabic and 
European astronomers. 

 
Daniel Morgan (SAW ERC Project, SPHERE)  
Lodging Complaints: the Perplexities of the 28 Zodiacal xiu in Early Chinese Sources 

Abstract: This talk surveys irreconcilable descriptions of the 28 xiu (lodges) 
presented in early sources and our modern attempts to reconcile and 
reconstruct from them a coherent picture of the ancient Chinese sky. Focusing 
specifically on the problem of the so-called “ancient” and “modern” systems 

(古度/今度), my aim is to critically reexamine the methods by which modern 
historians of astronomy determine such important facts as which stars are 
which, where lodges begin and end, and, even more importantly, to explain 
how it is that they all seem to disagree. I will, furthermore, discuss the 
limitations of a purely mathematical approach to this issue and suggest that 
we consider the idiosyncratic nature of our sources from the perspective of 
what we know about the production and transmission of technical knowledge 
in an early manuscript culture. 

 
Rita Gautschy (Departement Altertumswissenschaften Universitaet Basel) 

 Angles of obscuration in Late Babylonian eclipse reports  
Abstract: The question whether the reported entrance and exit directions of 
the shadow in Babylonian eclipse records were given in an equatorial, ecliptic 
or horizontal coordinate system has never been studied in detail on the basis 
of the complete available textual material. Neugebauer and Hiller suggested 
in 1934 that these directions were measured in an equatorial coordinate 
system, but with high uncertainties. I will present a new analysis of the in the 
meantime increased number of observational records. For solar eclipses the 
number of preserved records is too small for a statistically robust analysis, but 
in the case of lunar eclipses the position angles were definitely not measured 
in the direct observable horizontal coordinate system, but very likely in a 
simplified ecliptic coordinate system. For a conversion of the actually 
observed horizontal position angles into the ecliptic ones preserved in the 
observational records it is necessary to know the exact location of the north 
ecliptic pole. However, from an observational point of view this is not 
necessary. I will discuss an efficient method for the determination of position 
angles of lunar eclipses in an ecliptic coordinate system from an observational 
point of view which does not work for solar eclipses, thus also explaining the 
unsatisfying rate of agreement in the case of solar eclipses. 
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Danièle Dehouve (EPHE et Laboratoire d'ethnologie et de sociologie comparative, 
CNRS-Université Paris X Nanterre) 

Cycles du calendrier et usages sociaux des nombres calendaires chez les 
anciens Mexicains 
 Abstract: Les nombreuses populations du Mexique (Olmèques, Mixtèques, 
Zapotèques, Mayas et Aztèques) ont partagé un système complexe fondé sur 
l’articulation des cycles de plusieurs astres (Soleil, Vénus…) au moyen d’un 
cycle « artificiel » de 260 jours. Après avoir décrit la mécanique de ce système 
en place à partir de 600 avant J.-C., on montrera qu'il se fonde sur quelques 
nombres –le 4 et le 5, le 13 et le 20– qui avaient –et ont encore dans les 
populations indiennes contemporaines– de multiples usages symboliques et 
sociaux. 

 
 

February 14, 2014: The mathematics related to the design and use of instruments.  
“Astronomical instruments, gnomon, shadow square, quadrant, armillary sphere” 

This workshop examines astronomical instruments (e.g., the gnomon) from the 
viewpoint of the bodies of mathematical knowledge and practice underlying their use. In line 
with one of the overarching themes of our seminar series, our intent is to assess to what 
degree the knowledge and practices attested in “astral literature” relate to those seen in 
other mathematical sources. We invite the speakers to think also about instruments of 
observation vis-à-vis instruments for mathematical use. 
  
 

Matthieu Ossendrijver (Humboldt Universität)  
The Mesopotamian Gnomon as a Mathematical Device 

Abstract: The gnomon or sundial is an astronomical instrument for measuring time 
used by Mesopotamian astronomers. No physical remains of a Mesopotamian 
gnomon have been found, but it is mentioned in several cuneiform tablets, some of 
which include numerical tables. Several scholars have noted the idealised nature of 
these tables, which calls into question the practical  and empirical significance of 
these texts. In this presentation I will discuss the Mesopotamian gnomon as a 
mathematical device. 

 
 Karine Chemla (SAW ERC Project, SPHERE) 

Mathematical approaches to the gnomon in ancient China  
Abstract: The gnomon is an instrument that occurs both in some extant 
mathematical texts from early China and texts related to astral sciences. What can 
this link tell us about the gnomon and also about the mathematical writings 
mentioning it and providing procedures to use it. Which mathematical procedures 
were brought into play to use the gnomon in these various contexts? Which 
mathematical objects are intimately related to the instrument and its use? Which 
similarities and differences can we observe between the different writings 
mentioning the gnomon. These are the issues that the talk will address. 



 

6 on 17 
 

 

 HIROSHE Sho (SAW ERC Project, SPHERE) 
A beginner's guide for using the gnomon with Examples, by Paramesvara in his Goladipika  

Abstract : Parameśvara, a prolific south Indian astronomer in the 14th to 15th 
centuries, wrote two treatises on spherical astronomy under the same title 
"Goladīpikā". He intends that they be aids for beginner astronomers.  
Application of gnomons are an essential part in Indian astronomy, so both 
goladīpikās spare many verses for various instructions, sometimes with 
specific examples and exercises. They are also great aids to understand the 
style of Indian gnomon usage in general, and I shall present them along with 
related topics in the history of Indian astronomy. 
Commentator: Agathe Keller (SAW ERC Project, SPHERE) 

 
 Matthieu Husson (SAW ERC Project, SPHERE) 

The uses and design of Diurnal motion observation instruments’ according to John of 
Lignières (Paris 14th c.). 

Abstract: In his canons “Cujuslibet arcus propositi sinum...” John of Lignières 
describes the design and uses of no less than 3 different instruments for the 
observation of Diurnal motions of the Sun, Moon and stars. After setting the 
historical context in which John of Lignières worked and identifying his sources for 
these parts of the canons we will present these instruments, their mutual relations 
and their link to other mathematical tools like tables. In doing this we will look into 
the text in order to ascertain the various mathematical practices associated first 
with the design and then with the uses of these instruments as well as the way 
these practices are associated with or embedded in practices coming from other 
fields. 

 
 
 

February 21, 2014: Exploring mathematical practices in relation to a specific 
astronomical question 1:   
“Mathematical approaches to the Diurnal motions of the Sun, the Stars, and the Moon”.  

This workshop, in conjunction with the preceding session, examines mathematical 
dimensions of approaches to questions of diurnal rotation such as solar, lunar, and stellar 
risings, settings, visibilities, meridian transits, and length of day in terms of the types of texts 
in which such knowledge was recorded and the procedures by which it was produced. 
Special attention shall be paid to the variety of procedures on display and how to account 
for such variety. 
 
 

Hermann Hunger (University of Vienna)  
Arithmetical methods applied to the daily motions of celestial bodies in Babylonian 
astronomy 

Abstract: From the late second millennium on, Babylonian texts on astronomy use 
sequences of numbers with a constant difference to describe variation in celestial 
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phenomena. Early examples are the length of day and night and the times of 
appearance or disappearance of the moon. In mathematical astronomical tables of 
the second half of the first millennium BC, this mathematical tool is applied to the 
phenomena of the planets with a high degree of sophistication. We shall discuss the 
length of daylight and the movements of sun and moon in these computations. 

 
Rita Watson (The Hebrew University of Jerusalem & Research Associate, Institute for the 
Study of the Ancient World, New York University, ISAW, NYU) 
A Cognitive Perspective on a Babylonian Astronomical Text 

Abstract: Texts in the astronomical scribal tradition of Mesopotamia date from the 
Astrolabes of the early second millennium through to the ACT corpus associated 
with the Hellenistic period. The series MUL.APIN, which appears early in the 7th 
century, is a composite that records diverse observable or measurable astronomical 
phenomena, and appears to be the first reasonably full exposition of the knowledge 
developed within that tradition. The series can be considered from the perspective 
of that tradition, for the observational astronomy that comprises its content, 
detailing the visibility and movement of celestial bodies; or from a related 
procedural perspective, as a source of knowledge on the varying lengths of day and 
night through the year, and for determining leap years and intercalary months used 
to align the luni-solar year with the civil calendar. This paper outlines a cognitive-
historical perspective on the text, with particular reference to the role of writing 
and representation in cognition, and raises the question of whether cognitive 
considerations have the potential to shed further light on the nature of MUL.APIN. 

 
Mimura Taro (University of Manchester) 
Summary of the Almagest: Another Astronomical Tradition in the Days of Naṣīr Dīn Ṭūsī and 
its Significance in the History of Solving Problems Concerning the Diurnal Motions 

Abstract: The Islamic world received Ptolemy’s Almagest in the mid-9th CE, and 
Islamic scholars developed the quantitative determination of astronomical motions. 
They also expanded from the Almagest the qualitative explanation of how the 
universe is constructed, so that the research on cosmology became a 
distinctive genre of astronomy called `ilm al-hay’a, which was canonicalized by Naṣīr 
Dīn Ṭūsī (1201-1274) in Tadhkira fī `ilm al-hay’a. After the appearance of the 
Tadhkira, many scholars composed books on the hay’a.  
On the other hand, an extensive examination on Arabic manuscripts of astronomical 
works written by scholars who were personally acquainted with Naṣīr Dīn Ṭūsī 
reveals that there existed another genre of astronomical books called Summary of 
the Almagest. I found the following works included in this genre: 
Athīr Dīn Abhāri (d. 1262 or 1265), Uttermost Attainment in Comprehending the 
Orbs (Ghāyat al-idrāk fī dirāyat al-aflāk); 
Najm Dīn Kātibī Qazwīnī (d. 1276), Abridgement of the Almagest (Mukhtaṣar al- 
Majisṭī); 
Muḥyī Dīn Maghribī (d. 1283), Compendium of the Almagest (Talkhiṣ al-Majisṭī). 
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Of course these three books have different contents, but we must remark that they 
have the same table of contents, as follows: 
Chapter 1: on spherical geometry; 
Chapter 2: on how to solve problems concerning the diurnal motions 
Chapter 3: on summary of the Almagest; 
Chapter 4: on construction of astrolabe using stereographic projection. 
As this table shows, the problems concerning the diurnal motions were regarded as 
one of the main themes in the Summary of the Almagest, unlike a book on the 
hay’a, where in general they were mentioned lightly. 
In my paper, I will compare mathematical techniques of the three books in their 
chapters on the problems about the diurnal motions, and will show the importance 
of the genre Summary of the Almagest in the history of solving these problems. 

 
Marc Kalinowski (EPHE) 
L'expression de la norme lunisolaire du calendrier civil dans l’hémérologie populaire des 
Qin et des Han 

Abstract: Les découvertes archéologiques de ces dernières décennies ont 
permis la mise au jour d’un nombre considérable d’almanachs 
hémérologiques destinés aux couches moyennes de la société des Qin et des 
Han (3e siècle AEC-1er siècle EC). On y note l’absence remarquable sur 

système des vingt-quatre périodes solaires (jieqi 節氣) qui préside au calage 

des douze mois lunaires du calendrier sur l’année solaire. On trouve par 
contre plusieurs autres méthodes qui, à divers degrés de formalisation, 
rendent compte de la norme lunisolaire du calendrier civil. L’exposé 
consistera à présenter ces méthodes et à en discuter les liens avec les 
connaissances astro-calendaires de l’époque. 

 
 

 
March 14, 2014: Exploring mathematical practices around an astronomical question 
2: 
  “Syzygies/eclipses, parallax” 
 In this workshop we turn to issues of syzygies, eclipses, and parallax to address the 
phenomena of conjunction as it was dealt with in the three ancient worlds that are our 
focus. We will explore, in their variety, the mathematical features of various approaches to 
the phenomena of conjunction, as well as the mathematics involved in their indirect 
observation. Again, special attention shall be paid to the types of texts in which such 
knowledge was recorded, the procedures by which it was produced, and the variety of 
approaches. 
  
 
 Lis Brack-Bernsen (Universität Regensburg) 
 Babylonian Astronomy: prediction and calculation of the Lunar Six and eclipses 
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Abstract: Classical western astronomy works in many respects differently 
from Babylonian astronomy.  The use of geometric models is not documented 
(and not necessary) for cuneiform astronomy. Its endpoint was an elegant 
numerical phenomenological description of synodic phenomena. For each of 
the observable synodic phenomena (e.g. acronychal rising of Jupiter) the 
Babylonians were able to find time and location of successive phenomena of 
the same kind (by means of easy algorithms).  We calculate the movement of 
sun, moon, and planets as a function of the time λ = λ(t)  and then we identify 
e.g. the lunar syzygies  as the times at which λ(t) -  λ(t) equals 0° or 180°. 
Normally, the syzygies are not directly observable! The Babylonian 
astronomers observed instead time differences (the ‘Lunar Six’) between 
rising and setting of sun and moon in the days around conjunction and 
opposition.  The talk shall give a short characterization of Babylonian 
astronomy and then concentrate on lunar phenomena: first the prediction of 
eclipses by Saros schemes and of the Lunar Six time intervals by the Goal-Year 
method, followed by a presentation of tabular texts calculating the same 
phenomena.  

 
Clemency Montelle (University of Canterbury) 
The mathematics underlying parallax in Sanskrit sources 

Abstract: A canonical value for the maximum parallax in the Sanskrit astral 
sciences is ‘4  ghaṭikās’.Where does this come from? Twelfth century 
commentator Āmarāja tells us exactly where it comes from and his 
explanation involves operations on triangles of cosmological proportions, 
sexagesimal arithmetic, trigonometry, approximation, and metrological 
conversion.  We lay out the mathematical intricacies of his derivation and its 
relations to the geometry of the cosmological model. 
 

Qu Anjing (Northwest University, Xi’an)  
Numerical Algorithm System in Ancient China 

Abstract: When Chinese mathematicians or astronomers dealt with a scientific 
problem, such as solar eclipse, a very simple model without any factors would be 
taken as the starting point. The final system is completed while the model is 
modified step by step adding the factors to it. This mode of thinking, from simple to 
complex, was used widely to design a set of algorithms in Chinese mathematical 
astronomy. I name such method a Numerical Algorithm System which, in some 
sense, features the nature of Chinese mathematics. In this talk, several numerical 
algorithm system, such as parallax in solar eclipse and Bian Gang’s adaptive 
interpolation will be discussed.  

 
François Patte (Université Paris-Descartes) 

 tbc 
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March 21, 2014:  Exploring mathematical practices around an astronomical 
question 3: 
     “Planetary motion”.  
 This session will address mathematical techniques shaped to deal with planetary 
motions in both longitude and latitude. The question at the forefront of our consideration 
will be that of the relationship between the astral sciences and algebra as seen, for 
example, in the use of algebraic equations and polynomials to deal with complex motions.  
 
 
  Steve Shnider (Bar Ilan University, Israel)  
 Mathematical modeling in Babylonian lunar theory according to John Britton   

Abstract: We discuss some of the mathematical methods that were used in 
the development of  System A lunar theory, according to the interpretation 
given by John Britton. 

 
Clemency Montelle (University of Canterbury) 
How to compute planetary latitudes: an unusual mathematical approach in a 
Sanskrit commentary. 

Abstract: Planetary longitudes and latitudes are typically measured with 
respect to ecliptic coordinates, a natural choice since the planets' motion is 
roughly along the plane of the ecliptic. An interesting approach to 
computing planetary latitudes is set out by twelfth century scholar Āmarāja 
in his commentary on Brahmagupta's  Khaṇḍakhādyaka.  Among other 
mathematical details, his account involves second order interpolation of 
sines, which he carefully spells out in a specific example.  We analyse the 
mathematical techniques he invokes and their appropriateness in reckoning 
planetary positions. 

  
Qu Anjing (Northwest University, Xi’an) 

 Planetary Theory in ancient China 
Abstract: Planetary theory in Chinese mathematical astronomy is a typical 
numerical algorithm system. It was always the most important part of a 
Chinese calendar-making system since the earliest one (compiled in 104 BC). 
The planetary theory in Chinese classics was completed in around 11th 
century, there were no significant changes since then. In this talk we will give 
a brief description of the function or real meaning of Chinese planetary theory 

 
Grodecz Alfredo Ramirez Ogando (Wuppertal Universitaet) 

 Where are the leap days in the Mesoamerican calendar? 
Abstract: The Mesoamerican cultures developed three different calendars: a 
year calendar with 365 days, which is divided in 18 periods of 20 days each 
and one period of five days, a ritual calendar with 260 days divided into 13 
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periods of 20 days each and the long count calendar, better known as the 
Maya Calendar which period lasts for 1,872,000 days. 
The year calendar and the ritual calendar start on the same name day1 and 
after 260 days they desynchronize. They would start again at the same name 
day after 52 years2, but after 52 years the year calendar ends 13 days before 
the astronomical calendar. 
There are no remarks on the prehispanic documents how the Mesoamericans 
corrected this. In the colonial documents Fray Bernardino de Sahagún 
mentioned that they did this correction by adding one day every four years. 
With this correction the year calendar and the ritual calendar would be 
desynchronized. 
On basis of the arithmetical relations between these two calendars and some 
cultural rituals we construct another proposal how Mesoamericans 
synchronized the year calendar with the astronomical one.  
 
 

April 11, 2014: Exploring mathematical practices around an astronomical question 
4.  
 
« Origins, Radices and management of cycles » 

This session will explore notions of cycles and the mathematical procedures related 
to their use in the astral sciences. In particular, we will address mathematical knowledge 
and practices concerning the determination of “radices” for mean motions and “origins” 
for various astronomical cycles, how the so-called Chinese remainder theorem can be 
related to these constraints, and the role such knowledge played in calendar production. 
Again, special attention shall be devoted to how such knowledge was put into textual form. 
 
 
 Lis Brack-Bernsen (Universität Regensburg)  

Numerical functions describing periodic astronomical phenomena in Mesopotamia 
Abstract: The so-called ACT texts stem from the last 3 centuries BC. They are 
the result of a long development ending with a surprisingly elegant and 
efficient numerical description of lunar and planetary phenomena. The talk 
will present some early and late astronomical numerical functions and analyze 
their empirical basis. Various texts treating the following themes shall 
exemplify how periodic astronomical quantities were ascertained through the 
last millennium BC: 
- Observations recorded in the Diaries  
- Solar velocity: “Calendar texts” and column B in the lunar ACT texts. The 
irregular lunar calendar was approximated by a “schematic calendar” in which 

                                                 

1   For example (1, crocodile, first period). 

2   Or 73 ritual-years 
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each month is taken to be 30 days long. This leads among others to the 
approximation that the sun moves 1° per day and to the Babylonian zodiac.   
- Lunar latitude, traced by observations and approximated by numerical 
functions. One text reveals that the Babylonians used successive 
approximations.   
- ACT functions approximating lunar velocity. Column Φ and friends.  
Finally, if we have enough time: 
- Mathematical and conceptual questions to the procedure calculating the 
duration of 1, 12, and 6 lunar months by means of two versions, R and S, of  
Φ.  

 
 Lisa Raphals (University of California at Riverside) 

Which Cycles?: Early Chinese Representations of Cycles in the Astral sciences 
Abstract: This paper examines the balance of qualitative and quantitative 
considerations in the conceptualization of several kinds of “cycle” theorized in 
Warring States and Han Chinese astral sciences, with particular attention to the 
following questions: (1) what was the interplay of quality and quantity in the 
evolution of the understanding of yin-yang cycles? (2) What were the interactions of 
the measurement of time and space in the understanding of astral cycles? (3) what 
were the interactions of theories of yin-yang, wuxing and qi in the understanding of 
Chinese astral cycles? 

 
K. Ramasubramanian (Indian Institute of Technology, Bombay) 
Glimpses of Karanapaddhati: A unique astronomical treatise 

Abstract: The term karaṇa is a homonym and can refer to different things in 
different branches of studies, not to speak of the variation in meaning that it can 
acquire depending upon the derivation of the word.  However, all the different 
meanings of the word will in some sense be connected to ‘doing’ or ‘performing’. 
When employed in the context of astronomical works, the word refers to a class of 
texts that merely outline the computational procedures for planetary positions, 
supposedly in a much simplified form, without presenting any theoretical 
framework. As the term paddhati refers to a certain ‘method’ or ‘procedure’ 
adopted to achieve a defined purpose, the compound Karaṇapaddhati, as applied 
to the title of the text, may be translated as ‘procedure for composing karaṇa’ texts. 
This is a unique treatise in the Indian astronomical literature which aims at assisting 
astronomers in preparing  karaṇa texts, by outlining the paddhati to be 
adopted. This text was composed by Putumana Somayajī, and scholars have 
estimated the period of composition to be around 1732 CE. 
It is well known that the computation of longitudes of planets crucially depends 
upon the rates of their mean motion as well as that of their zodiacal and solar 
anomalies (maṇḍa and śighrakendras). An accurate way of specifying them would 
involve ratios of large numbers (mahāguṇakaras and mahāharas), connected with a 
large period called Mahāyuga or thousand times that referred to as Kalpa (~ 4 
billion years). The text Karaāapaddhati, among other topics, discusses the 
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techniques by which the ratios of large numbers can be reduced to small ones 
(alpaguāakaras and alpaharas) by way of expressing them as continued fractions.  
This reduction, done through a technique called vallyupasaṃhara, plays a key role 
in devising algorithms for generating the  vākyas (mnemonics) for the true 
longitudes of the planets (including the sun and the moon). 
Putumana Somayaji in his Karaṇapaddhati clearly displays his ingenuity in 
presenting different ways of doing  vallyupasaṃhara.  The verses in the text not 
only possess brevity and clarity, but also exhibit Putumana's adeptness in coming up 
with beautiful metrical compositions. A variety of meters, starting with anuṣṭubh (8 
syllables per quarter) to sragdharā (21 syllables per quarter), have been judiciously 
employed by the author to compose verses which at times have a double   meaning-
--literary and astronomical.  During the talk, we will try to highlight some of these 
aspects of the text. We will also try to touch upon the special features of vākya 
system of computation of longitudes. 

 
Zhu Yiwen (Sun Yat-sen University) 
The Use of a traditional method (Fangcheng) in Calendric Calculations in ancient China 

Abstract: When dealing with the mathematical book by Qin Jiushao 秦九韶 (1208-
c.a.1261 C.E.), Nine Chapters on Mathematical Treatises (Shushu Jiuzhang 

數書九章, hereafter abbreviation SSJZ), most scholars have focused on the 
conspicuous mathematical achievements that the procedure named “Dayan 

zongshu” (大衍總數術) represented. From the viewpoint of modern mathematics, 
this procedure deals with remainder problems, and relates to the so-called “Chinese 
remainder theorem”. According to Qin Jiushao, the procedure was used in calendric 
calculations to search the accumulated years from the very origin point of the 

calendar till the present (Shangyuan jinian上元積年). Since an earlier mathematical 

book, Mathematical Classic by Master Sun (Sunzi Suanjing孫子筭經), contained a 
problem dealing with remainder questions, and since there was a date for the 

accumulated years in Santong calendar (三統曆) compiled during western Han 

dynasty, Qian Baocong (錢寶琮, 1892-1974) argued that the procedure was already 

used during the Han dynasty. Li Jimin (李繼閔 1938-1993), by contrast, suggested 
that at the time of the Han dynasty officials used another procedure, namely Yanji 

procedure (演紀法), and not Dayan Zongshu procedure. Qu Anjing (曲安京) 
embraced Li Jimin’s viewpoint. He further argues that only a few astronomical 
parameters were involved in the calculations of the accumulated years. 
Taking Li Jimin’s and Qu Anjing’s thesis as a starting point, in this presentation, I 

focus on a key procedure, namely Fangcheng (方程), a procedure solving systems of 
linear equations and to which chapter 8 of The Nine Chapters on Mathematical 
Procedures is devoted. I want to offer an interpretation of a statement by Qin 
Jiushao in which he asserts that the Fangcheng procedure astrological officials used 
amounts in fact to Dayan zongshu. I argue Fangcheng procedure was a core for the 
Dayan zongshu procedure. For this, I suggested there were actually two kinds of 
procedures falling under the general Fangcheng procedure, as presented in The 
Nine Chapters on Mathematical Procedures. Given the fact that Qin Jiushao’s book 
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is the only remaining source recording the calculation for the accumulated years, 
therefore, on one hand, we lack earlier sources; on the other hand, this raises the 
question of why Qin Jiushao wrote it down. Taking my study on SSJZ as a basis, I 
shall offer a hypothesis regarding what Qin Jiushao actually did on the so-called the 
remainder theory. 
My talk aims at gathering all the sources on this issue from the Han dynasty to the 
Song dynasty. On the case study of Fangcheng or Dayan procedures, I will further 
study the relationship between mathematical procedures and astronomical 
calculations. Qin Jiushao divided mathematics into two parts: the inner 
mathematics (內筭), which was in relation to astronomical calculations, and the 

outer mathematics (外筭), which referred to the mathematics presented in 
mathematical canons. I shall try to analyze the interplay between the two. 

 
 
 

May 23, 2014:  Astral sciences in context 1: Relations between various types of 
sources, variety of milieux 
"Theoretical texts and ephemerides" 

How do ephemerides, which commonly testify to phases of practice in the astral 
sciences, relate to theoretical principles and, more generally, to theoretical texts in the astral 
sciences? What relationship do ephemerides exhibit with observation and computation? In 
which respects are these texts prospective (based on computations) or synthetic (based on 
observation)? By raising these questions, we wish not only to explore features of 
mathematical practice in the astral sciences, but to reflect also upon on the social milieux of 
these practices. 
 
 
  Hermann Hunger (University of Vienna) 

Who produced cuneiform astronomical tables and related texts?  
Abstract: The relationships between various groups of cuneiform 
astronomical texts can only partially be identified. After an overview about 
these groups of texts, some information on the scribes who wrote them will 
be presented, both about their astronomical work and their other activities. 

 
 ISAHAYA Yoichi (SAW)  

 Reconsidering Spheres in the Celestial and Terrestrial Dimensions. The Qiyao rangzai 
jue, Fu tian li, and their application 

Abstract: This paper aims to reconsider the boundary between the official and 
unofficial spheres in the Chinese astronomical tradition through an intensive 
investigation into the following three texts concerning astral sciences: the 

Qiyao rangzai jue (七曜攘災決), Fu tian li (符天暦) and a Dunhuang 
document (P 4071). The Qiyao rangzai jue provides a sort of planetary 
ephemeris, while a quadratic interpolation theory is applied to the 
computation of the solar equation in the Fu tian li. Due to the adoption of the 
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same epoch and other similarities, we can assume a close relationship 
between these two astronomical texts both compiled in the early ninth 
century. To consider how these two texts were used in given social milieus, 
we can benefit from the manuscript P 4071 preserved in the Bibliothèque 
nationale de France concerning a horoscope for a person born in 930. The 
term fu tian appears in the head of the passage, so that the horoscope was 
probably cast on the basis of computations in the Fu tian li. Unfortunately, we 
have no ephemeris for the Fu tian li except for concerning the solar equation; 
however, we will get a good insight into the relationship between the Fu tian 
li and the document by comparing the latter with the ephemerides of the 
Qiyao rangzai jue. The extant sources in Chinese hardly provide us with a 
perspective on astronomical practice in an unofficial sphere, in which foreign 
elements such as horoscopes undoubtedly played a certain role. We will 
surely shed new light on this issue by treating the aforementioned three 

sources. In addition, although the Fu tian li was called xiao li (小暦) and never 
adopted officially by any Chinese dynasty, it had a long-standing presence 
even in official spheres from the Tang to the Yuan periods. Therefore, dealing 
with these sources devoted to the celestial sphere will also lead us to 
reconsider the boundary between the official and unofficial spheres in the 
Chinese astronomical tradition. 

 
 YANO Michio 
 Theory and Practice of traditional Indian calendar 

 Abstract: tba 
 

LI Liang  
How the ephemeris of the sun was compiled in the Ming period? On the Wei du 
Taiyang Tongjing and the calculation of the sun with Chinese-Islamic System 

Abstract: This presentation is a case study on the Islamic ephemeris of the sun 
in the Chinese texts. It will focus on the book Wei du Taiyang Tongjing 
緯度太陽通徑(A Gateway to the Islamic Method for the Calculation of the 

Sun) compiled by the early Ming Chinese calendar maker Yuan Tong (元統，f 

l. 1384-1393) who was the director of the Bureau of Astronomy of the Ming 
dynasty. This book treats the parts on the calculation of the sun in the Huihui 
Lifa 回回曆法 (The Chinese-Islamic System of Calendrical Astronomy, a set of 

zīj in Chinese) and tries to introduce how to calculate and obtain the 
ephemeris of the sun in a selected year with the numerical tables in the 
Huihui Lifa. It also provides a sample of the ephemeris for the sun in 1396 
洪武二十九年 which not only sheds light on the process of compiling a 

ephemeris with the Huihui Lifa, but also gives new information about the 
transmission and adoption of the Huihui Lifa in the earlier Ming period. 
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June 20, 2014: General mathematical practices in the astral sciences and their 
relation to/contrast with mathematical sources 1 
"Adjustment, correction, approximation, and precision"  

This session examines the practices of correction and approximation in relation to the 
issue of precision as well as interpolation practices and how the latter relate to rules of false 
position, as presented in mathematical sources and applied to the astral sciences. 
            
 

Jim Ritter (Université de Paris 8) 
Procedural texts in mathematics and mathematical astronomy 

Abstract:  (tba) 
  
 Andrea Bréard (Heidelberg Universität) 

Interpolation techniques in mathematics and astronomy: traces from Han to Yuan dynasty 
China 

Abstract : In this talk I will explore the possible relationships between 
"interpolation" techniques applied in mathematical and astronomical settings in 
China between the first and the early fourteenth century AD. Traces of such 
relationships are not only of algorithmic nature, they sometimes are identifiable by 
terminological loans and confirmed by the professional status of the author. The 
most elaborate mathematical text in terms of (implicitly used) elements of Yuan 
dynasty astronomical interpolation techniques that has come down to us is Zhu 
Shijie's Jade Mirror of Four Unknowns (1303), where a commentary to solve an 
inverse problem of finite series is particularly revealing about Zhu's conceptual 
framework and raises many questions about his knowledge of calendrical 
astronomy. 

 
Kim Plofker (Union College Mathematics Department)  
The Suryagrahana of Muhammad Shah:  Foreign mathematical tools in a study of 
solar eclipses 

Abstract: A late Sanskrit prose manuscript from western India analyzes the 
computation of solar eclipses and associated data as they are treated in both 
Islamic and European astronomy, with particular reference to the Zij-i 
Muhammad Shah.  We will investigate how it presents and justifies the "non-
traditional" mathematical methods used therein. 

 
 Glenn Van Brummelen (Quest University Canada) 

Precision and Approximation in Ancient Greek and Medieval Islamic Mathematical 
Astronomy 

Abstract : In ancient Greek and medieval Islamic mathematical astronomy, 
computation according to geometric methods was considered to be ideal. But 
this is not always possible. Sometimes the mathematical problem is inherently 
unsolvable with a restricted tool set; in other cases the problem is simply so 
difficult that solutions without the advantage of symbolic algebra are simply 
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out of reach. In these cases, approximations or iterative solutions (likely 
borrowed from India) were available. Several examples from the works of 
Ptolemy and several Arabic writers illustrate the line that some astronomers 
were willing to cross, but others were not. 

  
 

  


