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86 CALENDARS, COMPLIMENTS, AND COMPUTATIONS

1 INTRODUCTION

1.1 CULTURES OF ASTRONOMY AT THE MUGHAL COURT

N RECENT YEARS, many studies have brought to light the complex nature of
Iscientific discourses at the Mughal courts where political and philosoph-
ical preferences have variously influenced the admission and admonition of
cross-cultural ideas." Modern biographical studies of Mughal royals and elites
have also discussed their proclivity for sponsoring scholarship across different
disciplines.> In the astral sciences, the Islamicate tradition of composing
zijes (in Arabic and Persian) continued to enjoy patronage under the Mughal
rule (see, e.g., Ghori 1985; Ansari 2015),3> and contemporaneously, important
Sanskrit mathematical works were also translated into Persian under Mughal
sponsorship (see, e.g., Ansari 2019: pp. 384-86, that describes the Mughal
architect “Ata> Allah Rusdi’s Persian translation Tarjuma-yi Bijganit (c. 1634/35)
of Bhaskara II's Bijaganita, an acclaimed twelfth-century Sanskrit treatise on
Algebra). By and large, the support of the mathematical sciences—astronomy
being one among the quadrivium of the mathematical sciences along with
number theory, geometry and musical theory—came to be institutionalised
in the Mughal world as scientific patronage became a means to legitimise the
intellectual authority of the Mughal state.*

1 For example, see the studies of Gansten
(2020), Misra (2021; 2022a), and Plofker
(2022) in the astral sciences; of Moin (2012),
Amanat (2014), Melvin-Koushki (2019),
and Orthmann (2019) in the occult sci-
ences; of Speziale (2018), Parpia (2019),
Schlein (2019), and Tiefenauer (2019) in
the life sciences; and more generally, of
Alam and Subrahmanyam (2011), Haider
(2011), Busch (2019), and Nair (2020) on
the socio-philosophy of science in early
modern Mughal India. For recent studies
on the development of the secular sciences
in pre-Mughal times, e.g., during the Delhi
Sultanate (1206-1526), see Siddiqui (2012),
Ray (2019), and Habib (2022).

2 See, inter alia, Anooshahr (2017) (on
Humaytn), Wink (2012) (on Akbar),
Balabanlilar (2020) (on Jahangir), Calabria
(2018) (on Sih Jahan), Gandhi (2020)
(on Dara Sikih), Lefévre (2014) (on “Abd
al-Rahim Han-i Hanan), and more expans-
ively, see Ojha (1961), Sahay (1968), Soucek
(1987), Kozlowski (1995), and Truschke

(2016) for larger discussions on Mughal
patronage. Also see Sharma (2009), Busch
(2010; 2011), Kinra (2015), and Sharma
(2017) for studies on the literary arts in
early modern India, especially, on the
Mughal patronage of vernacular and
Persianate poetry, and Orsini and Schofield
(2015), Koch and Anooshahr (2019),
and Truschke (2021) for essays on the
Mughal milieu rendered through imperial
iconography and subaltern narratives.

3 In Islamicate astronomy, a zij
(ara pl. zijat) is a handbook of astro-
nomical, mathematical, calendrical, and
geographical tables with accompanying
text (called canon) on its technical use
and theoretical underpinning. See Mercier
(2008) and Van Brummelen (2014) for
encyclopedic descriptions of a zij.

4 See Brentjes (2009) for a more capacious
study of patronage of the mathematical sci-
ences in the Islamicate world (including in
the Mughal sultanate), and the social and
material consequences of various forms of
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JEAN ARZOUMANOV AND ANUJ MISRA 87

It is, perhaps, not surprising then to find two early-seventeenth century astro-
nomers, a Muslim scholar named Mulla Farid and his Hindu counterpart Pan-
dit Nityananda Misra, working under the injunctions of Emperor Sah Jahan’s
court to translate the former’s Persian Zij-i Sah Jahani into the latter’s Sanskrit
Siddhantasindhu. Here, the act of commissioning the translation of a typical Per-
sian zij into an atypical Sanskrit siddhanta (a traditional scientific treatise) is as
much an activity of consolidating power as it may be of acculturating knowl-
edge.> In this study, we present, for the very first time, a comparative survey of
the entire canon (text) in Mulla Farid’s Zij-i Sah Jahani and Nityananda Misra’s
Siddhantasindhu in an effort to illustrate the intimacy between the translated San-
skrit and its Persian original.

We note here at the outset that this study only surveys the canons in these
two texts, which, in keeping with the genre of astronomical table-texts, include a
vast number of tables of various kinds (like, e.g., calendrical, mathematical, as-
tronomical, geographical, etc.). A detailed survey of the tables from these texts,
along with apposite mathematical discussions, is to follow in an ensuing public-
ation that would form the second and final part of our comprehensive survey of
the Zij-i Sah Jahani and the Siddhantasindhu.

Presently, we begin this study (in § 1.2) with a brief biography of Mulla Farid
and his Zij-i Sah Jahani, followed by a similar biographical sketch of Nityananda
Miséra and his Siddhantasindhu (in § 1.3), before summarising some of the more
salient features of the canons of these two texts (in § 1.4). This is followed by a
description of the manuscripts utilised in our study (in § 2), and of our transcrip-
tion and transliteration schemes (in § 3). Lastly, we present (in § 4) a detailed
comparative survey of the individual chapters from the canon in the Persian Zij-i
Sah Jahani and the Sanskrit Siddhantasindhu, typeset in parallel columns to allow
for easy comparison. At the very end of this article, we describe certain aspects
from select chapters in fuller detail in individual appendices.

institutional support. More broadly, see Persian cultural sphere was Indianised at

Steele (2015) and Sprajc (2016) for stud-
ies on the intimacy between astronomy and
politics in various scientific civilisations,
and Rezavi (2007) and Tabrez (2019) for
the social history of education under the
Mughal rule.

5 As a comparable example of the phe-
nomenon of acculturation, see Wade (1998)
that offers an ethnomusicological and art
historical study on how music from the

the Mughal courts. Conversely, many Per-
sianate scholars at the Mughal courts were
also familiar with Sanskrit knowledge sys-
tems: for example, as Singhania (2009)
shows, the A%m-i Akbari of Aba 1-Fazl-i
‘Allami, the grand vizier and biographer
of Emperor Akbar (r. 1556-1605), contains
many technical discussions that reveal how
its author was intimately acquainted with
Sanskrit astronomical ideas.
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88 CALENDARS, COMPLIMENTS, AND COMPUTATIONS

1.2 MULLA FARID AND HIS ZIJ-I SAH JAHANI

ULLA FARID AL-DIN MASSUD HAFIZ IBRAHIM DIHLAVI (commonly known as

Mulla Farid) is described in several court chronicles as a prominent as-
tronomer active during the reigns of the Mughal emperors Jahangir (r. 1605—27)
and Sah Jahan (r. 1628-58). According to the chronicle Ma?atir-i Rahimi of ‘Abd
al-Baqt Nahavandi, Mulla Farid was given pride of place among the scholars
at the court of the Mughal minister and general ‘Abd al-Rahim Han-i Hanan
(d. 1627), having been hired by Han-i Hanan in 1597/8 (aH 1006) and still on
his payroll as late as 1616/17 (aH 1025) (MR, pp. 14-15 in Vol. 3).

Later in his career, Mulla Farid attached himself to the service of the Mughal
minister Asaf Han, who instructed him to compose the Zij-i Sah Jahani, a com-
putational z7j modelled on Ulug Big’s celebrated Zij-i jadid-i Sultani but set to an
epoch corresponding to the vernal equinox of the regnal year of Emperor Sah
Jahan enthronement (i.e., the epoch of 21 March 1628 that marked the begin-
ning of the tarih ilahi~yi Sah Jahani ‘the divine era of Sah Jahan’). Several Persian
chronicles mention that Mulla Farid was assisted in this task by his brother Mulla
Tayyib, a noted astronomer and astrologer in his own right (see, e.g., AS, p. 361
in Vol. 1, and also Mé]n, p- 82, where Mulla Farid is said to have been assisted by
an unnamed brother).

According to the Tabaqat-i Sah Jahani (also quoted in the Nuzhat al-hawatir),
Mulla Farid died in 1629/30 (aH 1039) (TS, p. 48, and Nh, p. 601). In fact, the
Tarih-i Muhammadi gives an even more precise Hijri date of 2 Rabi¢ al-Avval in
the year 1039 (corresponding to October 19, 1629) (TM, f. 162v), but, according
to Ghori (1985: 34), this date is incorrect since the positions of the stars in the
Zij-i Sah Jahant are calculated for the year 1631/2 (aH 1041).°

1.2.1  The Zij-i Sah Jahani, its origins and structure
While the Zij-i Sah Jahani is overwhelmingly based on the fifteenth-century zij of
Ulug Big (i.e., the Zij-i jadid-i Sultani or more commonly, the Z7j-i Ulug Big), it
does, however, contain notable differences compared to its medieval precursor.
To a large extent, these differences are a product of the changing times (along
with a change of meridian) as the tradition of composing zijes advanced in early
modern Mughal India. In fact, some of the novelty in Mulla Farid’s Zij-i Sah Jahani
can be traced back to his earlier works, in particular, his Zij-i Rahimi (1617/8 or
AH 1026) that also bears resemblance to the Zij-i Ulug Big and, in many ways, may
be thought of as an earlier version of the Zij-i Sah Jahani.” Much of what is found

6 A more comprehensive biography of time, the only known extant copy of this
Mulla Farid and his milieu can be found in work is held at the Mar“as1 Najafi library in
Arzoumanov (2023). Mashhad (Iran). As Ansari describes, this
7 Mulla Farid’s Zij-i Rahimi is briefly de- manuscript “ends abruptly on fol. 227 with
scribed in Ansari (2015). At the present the table for the first equation of Saturn,
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JEAN ARZOUMANOV AND ANUJ MISRA 89

in Mulla Farid’s Zij-i Sah Jahani appears first in his Zij-i Rahimi, although there
are notable differences between the two texts.® For example, the introduction
(muqaddama)) of the Zij-i Sah Jahani is significantly longer in comparison to the
one found in the Zij-i Rahimi, and includes heterogeneous content collated from
earlier works along with newer additions.?

The introduction of the Zij-i Rahimi contains, inter alia, a description of the
difference between observational and computational zijes; definitions of what
constitutes rasad ‘observation’, a zij-i hisabi ‘computational zi’, and a taquim ‘al-
manac or ephemerides’; a praise of Ulug Big’s astronomical tables; and an extol-
ment of ‘Abd al-Rahim’s Han-i Hanan’s name and titles in chronograms (tarih,
pl. tavarih) along with a comparison of these chronograms to other numbers
(like, e.g., astronomical parameters) found elsewhere in the text. Going bey-
ond, the introduction of the Zij-i Sah Jahani contains additionally a list of older
computational zijes, discussions on the etymology of the word zij, the meaning
of tashil ‘facilitation or simplification’, and the purposes of taquim, zijes, and rasad.

Interestingly, some of these preliminary definitions—like those of taquim, zij,
and rasad—appear to be taken from Mulla Farid’s earliest known work, the Siraj
al-istihraj (1597/8 or AH 1006) even as their discussions are somewhat amplified

in the Zij-i Rahimi (and then again, in the Zij-i Sah Jahant).*°

reckoned from the zodiacal sign Gemini
(Jawza®)” Ansari 2015: p. 583. Over all, the
Zij-i Rahimi appears to contain newer tables
compared to the Zij-i Ulug Big on which it
is largely based upon; this is supported by
Ansari’s observation that “a large number
of tables have been added in order to sim-
plify (Tashil) the calculation of ephemerides
(Tagwim) of Sun, Moon, and Saturn. In fact,
the author has clearly explained two meth-
ods for the calculation, by not using or us-
ing Tashil; in the latter case the interpola-
tion between the entries of a table are not re-
quired (ff. 113b, 114a)” Ansari 2015: p. 583.
Ansari also suggests that the Zij-i Rahimi
was composed around 1617/8, noting that
as “Mulla Farid tabulated the equation of
time (Ta‘dil al-Ayyam) for the Sun and Moon
for the year AH1026 / AD161y (ff. 152b,
153a), it appears that he might have been
compiling ZR [the Zij-i Rahimi] around that
year” Ansari 2015: p. 582.

8 Beyond minor differences in numbering,
the structure and order of certain chapters
in the Zij-i Ulug Big and Mulla Farid’s two
zijes are noticeably different: the twenty-
second chapter from the second discourse

(i.e., magala 2: bab 22) in the Zij-i Rahimi
is a conflation of the twenty-second chapter
from the second discourse (i.e., magala 2: bab
22) and the twelfth chapter from the third
discourse (i.e., maqala 3: bab 12) of the Zij-i
Ulug Big, and this chapter then appears as
the thirteenth chapter in the third discourse
(i.e., magala 3: bab 13) of the Zij-i Sah Jahani.
9 Of particular note is the adaption of the
section on zijes from Abi I-Fazl's A’mn-i
Akbari (c. sixteenth century) in the first
part (gism) of the introduction of the Zij-i
Sah Jahani.  For example, Mulla Farid
provides here an account of earlier as-
tronomers (starting from Antiquity) who
made observations, and this account corres-
ponds to an identical description given by
Abiil-Fazl in his A%n-i Akbart (cf. AA, p. 266
in Vol. 1, Part 2 and remark 2 in [§ ID.1] on
page 116).

10 The Sirdj al-istihrdj is a short treatise that
enjoyed popularity as an introductory text
to astronomy as the relatively large number
of extant manuscripts and ancillary citations
seem to suggest; see Arzoumanov (2023)
for a fuller discussion on Mulla Farid’s Siraj
al-istipraj relative to his complete oeuvre.
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90 CALENDARS, COMPLIMENTS, AND COMPUTATIONS

As further examples, the praise of Ulug Big in (the first part of) the introduc-
tion of the Zij-i Sah Jahani is significantly longer than what is similarly found in
(the second part of) the Zij-i Rahimi; and in (the second part of) the introduction
of the Zij-i Sah Jahani, Mulla Farid argues for the superiority of the Zij-i Sah Jahani
over previous zijes—a novel addition compared to the Zij-i Rahimi.

Also, in (the third part of) the introduction of the Zij-i Sah Jahani, Mulla Farid
offers a numerological excursus on the name of his new patron Emperor Sah
Jahan instead of his earlier sponsor ‘“Abd al-Rahim Han-i Hanan whose name he
has already analysed in (the third part of) the introduction of his Zij-i Rahimi.
And finally, towards the very end of the introduction of the Zij-i Sah Jahani (in
the fourth part), Mulla Farid discusses the calculative corrections, inventions,
and additions to the Zij-i Ulug Big that he now introduces in his Zij-i Sah Jahani
for the very first time.

Overall, comparing the other discourses (magala) of the Zij-i Rahimi and the
Zij-i Sah Jahani, we find that, in the first discourse, the Zij-i Rahimt follows the Zij-i
Ulug Big near verbatim, while the Zij-i Sah Jahani contains many new chapters
(bab) like, e.g., the one introducing the divine era of Sah Jahan (tarih ilahi-yi Sah
Jahani) (see Appendix § G), and another describing the methods to convert vari-
ous calendrical eras to this new era of Sah Jahan. Notably, the first discourse of
the Zij-i Sah Jahani contains two new chapters on the Indian (Vikram Samvat and
Salivahana) calendrical era (tarih-i hindi) (see Appendix § H) and its conversion
to and from the Islamic (Hijri) era.

At the end of its first discourse, the Zij-i Rahimi contains a table listing the
festivals (according to the different calendrical eras) that is more expansive com-
pared to the festivals listed in the Zij-i Ulug¢ Big. However, in his Zij-i Sah Jahan,
Mulla Farid augments this table of festivals by including Hindu festivals based
on the Indian eras (see Appendix § I). Also, while the second chapter in the third
discourse (i.e., maqgala 3: bab 2) of the Zij-i Rahimi includes a chapter on the horo-
scope and numerology of “Abd al-Rahim’s Han-i Hanan, the same chapter in the
third discourse of the Zij-i Sah Jahani now includes the horoscope and numero-
logy of Emperor Sah Jahan.

The ninth and fourteenth chapters from the third discourses (i.e., magala 3:
babs 9 and 14) of the Zij-i Rahimi and the Zij-i Sah Jahani both contain identical
discussions on the Indian astrological concepts of bust and bhadra, and on the
ominous planet al-Kayd of Islamic astrology respectively. Here, the contents of
both these chapters are reproduced near-verbatim in the Zij-i Sah Jahani from the
Zij-i Rahimf.

And finally, the second chapter in the forth discourse (i.e., maqala 4: bab 2)
of the Zij-i Sah Jahani on the Islamicate idea of the “ascendant of the world” (i.e.,
the ascendant at the Aries ingress) is completely new and not found in the Zij-i
Rahimi.
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JEAN ARZOUMANOV AND ANUJ MISRA 91

1.3 NITYANANDA AND HIS SIDDHANTASINDHU

V ERY SOON AFTER MULLA FARID COMPLETED HIS ZzIJ-I $AH JAHANI, or perhaps
near-contemporaneously towards the end, a Hindu Pandit named Nitya-
nanda Misra (fl. 1630/50) was commissioned by Asaf Han, the prime minister
(vazir-i azam) of Sah Jahan, to translate into Sanskrit Mulla Farid’s Persian
zij. The circumstances surrounding this commission are described by the
seventeenth-century Mughal historian Mirza Muhammad Tahir Han Asna
(alias ‘Inayat Han) in his abridged chronicle of Emperor Sah Jahan, the
Mulahhas-i Sahjahan-nama (MS]n, p. 82):

r}Q&OTOJ:’UUsf)wtf”‘)s)b‘y))w%\f - Q)?:
Oy b Oleris Clpmainl Olbwsdin Olagzs o LS (S wiluy oo
Aol aer 5 Ol sl

¢itn mutazammin-i favayid-i bisyar u Zavabit-i bi-Ssumar biid ta fayida-yi an
umiim ba ham rasanand hukm Sud ki nujiumiyan-i hindiistan ba istisvab-i
munajjiman-i furs ba zaban-i hindiistan tarjuma namayand.

Since [this Persian zij, i.e., the Zij-i Sah Jahani] contained many ad-
vantages and countless rules, an order was given that Indian astro-
nomers translate it into the language of Hindustan with the approval
of Persian astronomers so that the public may profit from it."

In fact, Nityananda describes the story of his patronage in the preface
(grantharambha) of this commissioned Sanskrit translation, the Siddhantasindhu:

WW@W

WWWWWII
frerarae] €5eH.

fercamae 3fd itreTors: % i aa: 1l R

tasya premnayd nrpdlamukutﬁlaﬁkﬁmcﬁdﬁmanir
Srimacchahajahaniprakasam amalam siddhantasindhum sphutam
nityananda iti prasiddhaganakah kartum samihe tatah || 24 ||

Since he who is the crown jewel in the head ornament of kings [i.e.,
Asaf Han] ordered me by his command to compose a beautiful treat-
ise for the benefit of men, for that reason this Nityananda, a celeb-
rated mathematician, endeavoured to compose the Siddhantasindhu
that is pure and precise resembling [the tables of] the venerable Sah

Jahan. 24
11 Henceforth, unless otherwise indicated, Sanskrit text quoted in this paper are the au-
all English translations of the Persian and thors” own.
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92 CALENDARS, COMPLIMENTS, AND COMPUTATIONS

There is little known about Nityananda’s life by way of historical testimony
beyond the names of his patrilineal ancestors and the place of his origin (in In-
drapuri or Old Delhi). A brief biographical account of Nityananda’s life and
works (reconstructed from the scant colophonic information available on him)
is described in Misra (20224:11-12).

However, the patronage of Hindu astronomers/astrologers (jyotisas) at the
Mughal courts is certainly well documented (see, e.g., Minkowski 2014), and
to a large extent, their presence was legitimised by the endorsement of the as-
tral sciences by successive Mughal emperors. Misra (2021:32-43) provides a
concise sociohistorical account of the culture of translating astronomy in early-
modern Persianate India, and in particular, Nityananda’s advent as a Hindu
mathematician-astronomer (ganaka-jyotisa) in service of the Mughal court of Sah
Jahan.

1.3.1 The Siddhantasindhu, its novelty and enterprise
Nityananda called his Sanskrit translation the Siddhantasindhu ‘An ocean of doc-
trinal truths’, and in many ways, his text was as much a recipient of the intellec-
tual endowments of the Mughal milieu as he himself was of the material bene-
faction of Mughal sponsorship.

The Siddhantasindhu is a complex scholastic, scientific, and sociocultural ex-
periment of bringing Islamicate ideas into the discourse of Sanskrit astronomy
of seventeenth-century Mughal India. The structure of its canon mimics that of
a Persian zij with a preface (grantharambha, lit. the beginning of a book), an intro-
duction (granthamukha, lit. the mouth of a book), and four distinct parts (kandas,
lit. joints of the stalk or stem of a plant); see Table 1.

At the very outset, this arrangement is novel compared to anything seen in
any of the Sanskrit astronomical texts prevalent at the time. In traditional San-
skrit siddhantas, technical (calculative) topics were often discussed under top-
ical headings (adhikara)—Ilike those on calculating the mean positions of planets
(madhyama), their true positions (spasta), the ‘three questions’ of determining
the direction, place, and time (triprasna), etc.—subsumed under a chapter on
computations (ganitadhyaya). However, in his Siddhantasindhu, Nityananda im-
itates the arrangement of the chapters of the Persian original with perhaps an
ambition of transmitting the organisation of Islamicate astronomy as well as the
prestige of Mughal patronage. In fact, this latter intention is evident in an ori-
ginal Sanskrit composition Nityananda includes at the beginning of the preface
of his Siddhantasindhu (see § P.1 on page 106). In it, he exalts Sah Jahan’s imper-
ial lineage and regnal calendar in metrical Sanskrit poetry in an effort to impress
upon the reader the magnanimity of his patron’s being.**

12 A critical edition with an annotated
English translation of this original San-
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Throughout the Siddhantasindhu, Nityananda translates Mulla Farid’s Persian
passages in an ad hoc mixture of Sanskrit prose and metrical verses, and in sev-
eral instances, augments his translations with additional explanatory statements
not found in the Persian original (see, e.g., Misra 2021: 57-60 that compares the
structure of the chapter on computing the true declination of a celestial object in
Mulla Farid’s Zij-i Sah Jahani, Discourse 11.6 and Nityananda’s Siddhantasindhu,
Part I1.6). In many ways, these pedagogical additions reveal Nityananda’s own
conception of the intended utility of his text as a propaedeutic for Sanskrit as-
tronomers attempting to learn Islamicate astronomy.'> Also, the fluency of his
translations attests to his intimacy with the Persian language in much the same
way as its thoroughness testifies to his knowledge of astronomy. Over all, the
Siddhantasindhu is Nityananda’s bold enterprise in using language, logic, and
mathematics to transcreate a new treatise in Sanskrit astronomy with ideas ori-
ginating in several older works of Islamicate astronomy.

1.4 HIGHLIGHTS FROM THE CANONS OF THE ZIJ-I SAH JAHANTI AND THE
SIDDHANTASINDHU

T ABLE 1 DESCRIBES THE DIVISIONS OF THE CANON in Mulla Farid’s Zij-i Sah Jahani
and Nityananda’s Siddhantasindhu in parallel. The distribution of the
chapters in the introduction and the four discourses/parts of these two texts is
described in Table A1 (in Appendix A)."4

Among the many features of the canons of both these texts, the following are
some of the more salient observations that come to the fore.

1. Nityananda begins his Siddhantasindhu with a preface (grantharambha) that
includes a Sanskrit prolegomenon (prathamavasara) not found in Mulla
Farid’s Zij-i Sah Jahani; see [§ P.1]. In it, he summarises the different
calendrical eras described in this text and proposes a system of converting
between them (Misra forthcoming).

2. In translating Mulla Farid’s Persian passages into Sanskrit, Nityananda’s
language often appears to be grounded in the linguistic and cultural ambit
of his source. For instance, instead of Indianising the foreign content, he

skrit prolegomenon from the preface of
Nityananda’s Siddhantasindhu is to appear in

authorship—and by doing so, attempts to
cater to his learner’s autochthonous sensib-

Misra (forthcoming).

13 In fact, in his second text the Sarva-
siddhantaraja (1639), he transforms his ex-
position of Islamicate astronomy to suit the
more traditional paradigms of a Sanskrit
siddhanta—in essence, anonymising the ori-
gins of ‘foreign’ ideas by ascribing them
to divine revelations in lieu of human

ilities better; see Misra (2022b:71-83).

14 To allow for comparative cross-
referencing, we have enumerated the
individual chapters (like, e.g., ”[§ ID.5]"),
enclosing them in square brackets to indic-
ate that they are modern editorial additions
and not those made by any of the scribes of
the Sanskrit or Persian manuscripts.
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composes his Sanskrit passages in a manner that reflects its adventitious
origins: prime examples of this can be seen in his Sanskrit translations of
the praises to Allah (in [§ P.2] ) and to prophet Muhammad (in [§ P.3]),
and in his Sanskrit eulogy to Sah Jahan (in [§ P.4]) wherein he emulates
the original Persian meter and terminal rhyme in his metrical encomium
(Arzoumanov and Misra forthcoming).

That said, on certain occasions, particularly when translating technical
computations, Nityananda has chosen to culturally appropriate the
context of the calculation to suit his local readership: for example, in
translating Mulla Farid’s computation of Qibla (i.e., the direction of
Mecca), he changes the locus from Mecca to Kasi and then proceeds to
explain the procedure identically: see [§ II.20].

. For the most part, Nityananda provides precise translations to reflect the

linguistic fidelity of his work in relation to its source. For example, in his
exhaustive translations of technical and non-technical material in the first
part of the introduction (in [§ID.1]), he renders into Sanskrit Mulla Farid’s
discussion on the etymology of the Persian word zij (see Appendix § D),
or in translating the praise of Ulug Big, he translates the string of effusive
Persian epithets applied to the Samarqand astronomer using correspond-
ing Sanskrit appositives.

More astutely, he transcribes into Devanagari Persian proper names, titles
of works, and certain technical terms (e.g., PEr: zij ‘tables’ to san: jica or
PER: rasad ‘observation’ to san: rasada) in a manner that perhaps reflects
some of the ways in which Persian was spoken at the Mughal courts of
his time; see, e.g., the list of earlier Greek and Muslim astronomers (in
[§ ID.1]); the lists of earlier Islamicate zijes (in Appendix § B) and sim-
plification tables (in Appendix § C); or statements on the utility of zijes,
almanacs, and observations (in Appendix § E).

. For technical topics like, e.g., the definitions of various calendrical terms

in different calendar systems (see Appendix § F), Nityananda translates
formal Persian expressions using apposite Sanskrit equivalents. In the
fourth part of the introduction (in [§ ID.4]), he translates into Sanskrit
the 101 technical additions/improvements Mulla Farid has self-admittedly
made to the Zij-i Ulug Big, drawing upon his extensive knowledge of San-
skrit astronomy to identify equivalent terms for Islamicate astronomical
concepts. In fact, his mastery of the vocabulary of Sanskrit astronomy is
evident by looking at his translations of the technical topics in the twenty-
two chapters of the second part (see [§ IL.1]-[§ IL.22]) and the fifteen
chapters of the third part (see [§ IIL.1]-[§ IIL.15]) of his Siddhantasindhu.

. However, Nityananda’s translations are not always exhaustive: in some in-

stances, entire passages (or sections) are completely omitted. For example,
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Nityananda does not translate Mulla Farid’s statements on the numerology
of the name ‘Sah Jahan’ on account of its irrelevancy; see [§ ID.3].
Similarly, in the first part of the Siddhantasindhu (in [§ I]) describing the
different calendrical eras—including the newly instituted era of Sah Jahan
(see Appendix § G)— Nityananda does not translate into Sanskrit Mulla
Farid’s Persian descriptions of the Chinese-Uyghur calendrical era (see
[§ 1.9] of the Zij-i Sah Jahant). More significantly, he also omits translating
Mulla Farid’s descriptions of the Hindu calendrical eras (see Appendix
§ H), presumably believing Sanskrit reader were already familiar with
these topics.

In contrast, in the tenth chapter of the first discourse of the Zij-i Sah Jahani,
Mulla Farid includes a unique calendar of festivities following the preval-
ent Muslim and Hindu traditions (see Appendix § I), which Nityananda
notably excludes from his translation.

6. In Nityananda'’s Siddhantasindhu, each of the three parts of the text termin-
ates with a colophon; see [§ I.col], [§ IL.col], and [§ IIL.col]). No corres-
ponding colophons are found at the ends of the three discourses of Mulla
Farid’s Zij-i Sah Jahani.

7. Lastly, the canon in Mulla Farid’s Zij-i Sah Jahani is a remarkably com-
posite text that weaves together passages from the Zij-i Ulug Big—copied
(near-)verbatim in several instances—and material from other Persian
texts, as well as the author’s earlier works. The Indian context of this zij is
made very apparent by Mulla Farid’s discussions of, inter alia, the Hindu
calendrical eras (in [§ I.7]), Indian religious festivals (in [§ I.10]), and
inauspicious hours (i.e., bust and bhadra) according to Indian astrology
(in [§ IIL9]); see (Arzoumanov 2023). The author’s augural and ample
descriptions of the ‘divine era of Sah Jahan’ (in [§ P.3], [§ ID.3], and
more elaborately in [§ I.1]) also serve as an excellent historical example of
promotional and sponsored scientific content.

Table 1: Structure of the canon in Mulla Farid’s Zij-i Sah Jahani vis-a-vis the canon
in Nityananda'’s Siddhantasindhu.

Zij-i Sah Jahani Siddhantasindhu

[§ P] Preface [§ P]| IR (grantharambha)
‘Preface’

(continued)
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(continued)
Containing
1. a o> (hamd) ‘Praise of God’ (in
[§ Pa]);
2.a <= (nat) ‘Praise of the

Prophet’ (in [§ P.2]);

a praise of Sah Jahan and his reg-
nal era (in [§ P.3]); along with
apraise of Asaf Han and the com-
missioning of a new zij named

after Sah Jahan (in [§ P.4]).

[§ ID] asdin (mugaddama)
‘Introduction’

In

1.

Containing

the YIHTEE
lit. the first occasion), i.e.,
Prolegomenon (in [§ P.1]);

(prathamavasara;
the

. the YIARRAFSTN  (yavanokta-

mangaldcarana, lit. a benediction
according to the Muslims, in
[§ P.2])—a Sanskrit translation
of the Islamic hamd;

the W g<Ra= (bhagavadbhakta-
vacana, lit. the sayings of the De-
votee of God, i.e., of the Prophet,
in [§ P.3])—a Sanskrit transla-
tion of an Islamic na, citing
hadiths;

a praise of Sah Jahan and his reg-
nal era (in [§ P.4]); along with

a praise of Asaf Han and
the commissioning of a new
siddhanta named after Sah Jahan

(in [§ P.5]).

[§ ID | I~ (granthamukha)
‘Introduction’

= (panj qism) ‘five parts’ InS=IRR (paricaprakira, lit. five kinds),
([§ ID.1-§ ID.5]).

i.e., in five parts ([§ ID.1-§ ID.5]).

(continued)
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(continued)

[§I] ods! s (magqala-yi avvalin)
‘First discourse’

In <UL o> (dah bab) ‘ten chapters’
([§ I.1-§ L.10]).

[§II] £33 Jls (magqala-yi duoum)
‘Second discourse’

In b s 5 Ceww (bist u du
bab) ‘twenty-two chapters’ ([§ II.1—
§IL.22]).

[§ III] p 3 dls (magqala-yi stoum)
‘Third discourse’

In UL e>pL (panzdah bab) ‘fifteen
chapters’ ([§ IIL.1-§ IIL.15]).

[§ IV] (”LP*' ds  (magqala-yi
Caharum) ‘Fourth discourse’
Contains the Js! <UL (bab-i avval) “first
chapter’ ([§ IV.1]) with e i
(haft fasl) ‘seven sections’ ([§ IV.1.i-
§ IV.1.vii]), and a final p5> &b (bab-i
duvum) ‘second chapter’ ([§IV.2]).

97

[§ I] 9qH=ROE (prathamakanda)

‘First part’

In &aA™ (saptadhyaya)  ‘seven
chapters’ ([§ I.1-§ L.7]), with section-
terminal colophon ([§ I.col]).

[§ 1] f&<iE=Toe (dvitiyakanda)
‘Second part’

In gifeI@rem™  (dvavimsatyadhyaya)
‘twenty-two  chapters” ([§ IL.1-

§ [IL22]), with section-terminal
colophon ([§ II.col]).

[§ I11] JAARIVE (trtiyakanda)

‘Third part’

In 9ERMAM  (paficadasadhyaya) ‘fif-
teen chapters’ ([§ IILi-§ IIL15]),
with  section-terminal  colophon

([§ Hl.col]).

A corresponding fourth part is absent
(according to the only near-complete
MS Kh; see page 101).
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2 MANUSCRIPT SOURCES

2.1 THE ZIJ-I SAH JAHANI OF MULLA FARID

Y CONSERVATIVE ESTIMATES, there are about twelve manuscripts of the Zij-i Sah
Jahant that are variously complete in their extent. These manuscripts are

held at different libraries across India, Iran, Russia, Tajikistan, the United King-
dom, and Uzbekistan.'>

2.1.1  Manuscripts consulted

In preparing this comparative survey, we consulted seven manuscripts of the
Zij-i Sah Jahani that were fully or partially complete. These are briefly described
in Table 2

Table 2: Description of the manuscripts of the Zij-i Sah Jahant.

Siglum Manuscript Description

D

MS 2007 from the Rudaki Institute of Language, Literature, Oriental
and Writing Heritage, Dushanbe, 403 folia, Persian Nastaliq, decor-
ated headpiece (sarlawh) above the text on first folio, c. seventeenth
century. See ROSEN-IHSAN (p. 358).

MS riyazi farsi 302 from the Telangana Government Oriental Manu-
scripts Library and Research Institute, Hyderabad, 412 folia, Persian
Nastalig, c. eighteenth century. (From the ex-Asafiya collection.)

Acknowledgement: We are very grateful to Dr Kaveh F. Niazi for provid-
ing us a complete digital copy of this manuscript gratis.

MS Or. 372 from the British Library, London, 419 folia, 31 lines per
folio, 13 % x 8 Y2 inches, Persian Nastaliq in red and black ink, c. seven-
teenth century. See RIEU (pp. 459b—60b).

MS Ind. Inst. Pers. 12 from the Bodleian Library, Oxford, 380 folia, 25
lines per folia, 13 % X 9 % inches, Persian Nastaliq in red and black ink,
c. seventeenth century. See BEESTON (p. 61b, no. 2735).

Acknowledgement: We are very grateful to Alasdair Watson, the Bahari
Curator of Persian Collections at the Bodleian Library, for providing
us a complete digital copy of this manuscript gratis.

(continued)

15 A fuller catalogue description of at https://ceemsa.hypotheses.org/

the

extant manuscripts of Mulla manuscripts_zij_i_shah_jahani.

Farid’s Zij-i Sah Jahani can be found
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(continued)

Q

MS 14012 from the Marasi Najafi Library, Qom, 409 folia, 29 X 20 cm,
Persian Nastaliq written within red and golden ruled margins, dec-
orated headpiece (sarlawh) above the text on first folio, copied on
10 D l-gada 1082 (March 8, 1672) by Muhammad Sa‘id b. ‘Abd
al-‘Aziz b. Muhammad Sadiq Zahid. See MARASHI (pp. 457-7;
[mis]catalogued as Zij-i Rahimi).

MS 1218 from the Rampur Raza Library, Rampur, 344 folia, Per-
sian Nastaliq, c. eighteenth century. @ See RAMPUR (p. 344;
[mis]catalogued with the accession number ‘1222").

MS Leningrad Univ. no. 97 from the Maxim Gorky Scientific Library
of St Petersburg University, St Petersburg, 428 folia, Persian Nastaliq,
c. eighteenth century. See SMANN-ROSEN (p. 16).

Acknowledgement: We very gratefully acknowledge Dr Milana A. Azar-
kina, the Head of the Asia and Africa Department of the Scientific Lib-
rary of St. Petersburg State University, for her invaluable assistance in
providing us a complete digital copy of this manuscript gratis.

2.2 THE SIDDHANTASINDHU OF NITYANANDA MISRA

A CCORDING TO MOST RELIABLE CATALOGUES, there are just a handful of near-
complete manuscripts of the Siddhantasindhu currently extant.*®

MMSM (pp. 138-143) describes four manuscripts held at the Maharaja Sawai
Man Singh II Museum Library at the City Palace in Jaipur that are perhaps the
best preserved copies of this text; namely, MSS 4960, 4961, and 4962 from the
Khasmohor (HIN: khas muhar, lit. special seal) collection and MS 23 from the
Museum collection. These three Khasmohor manuscripts are also referenced in
CESS (A3, p. 173b) as (presumably identical to) three Jaipur (II) manuscripts
of 441 ff, 536 ff, and 442 ff,'7 and in CESS (Ag, p. 184a) as ‘Jaipur (Khasmohor)

16 A post-colophonic note (in vernacular
Hindi) at the end of two manuscripts
(MSS Khasmohor 4960 and Museum 23)
of the Siddhantasindhu lists nine historical
recipients (seventeenth-century Mughal
elites) among whom copies of this text
were distributed; see Misra (2021:50-51).
However, at the present time, there are
only five near-complete manuscripts
of the text extant. A fuller catalogue
description of the extant manuscripts of
Nityananda’s Siddhantasindhu can be found

at https://ceemsa.hypotheses.org/
manuscripts_siddhantasindhu.

17 CESS (A3, p. 173b) describes three
Jaipur (II) manuscripts of 441 ff, 536 ff,
and 442 ff. David Pingree, in CESS (Az,
p- 29b), identified the Jaipur (II) collection
as the ‘List of MSS. by Dr. Kunhan Raja
of the Jaipur Pothikhana in poss. of V.
Raghavan. Handwritten’. In the introduc-
tion to his A Descriptive Catalogue of the Sans-
krit Astronomical Manuscripts Preserved at the
Maharaja Man Singh Il Museum in Jaipur, In-
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4960; 4961; and 4962". The MS 23 from the Museum collection is also listed in
MJM (p. 58, Serial No. 249E).

Beyond these four manuscripts, there is a few other manuscripts of the
Siddhantasindhu catalogued in CESS (A3, p. 173b and As, p. 184a). Almost all of
them are fragmentary copies, with the exception of RORI (Alwar) 2627 (= MS
Alwar 2014) held at the Rajasthan Oriental Research Institute in Jodhpur that is
attested as being complete; see RORI (pp. 602—-603, Serial No. 5401E).

2.2.1  Manuscripts consulted
In preparing this comparative survey, we consulted three manuscripts of the
Siddhantasindhu, of which one is a near-complete copy and two are fragmentary

copies.'® These are briefly described in Table 3.

dia, Pingree describes some of the manu-
scripts in the Pothikhana collection, insti-
tuted by Sawai Jai Singh II, as copies of those
from the Khasmohor collection; see MMSM
(pp. xiii). Therefore, it is quite likely that
these three Jaipur (II) manuscripts from the
Pothikhana (HiN: pothi khana, lit. library) col-
lection are copies of the three manuscripts
from the Khasmohor collection described
above, even though the individual man-
uscripts in these two collections attest to
slightly different total number of folia.

18 The majority of the near-complete man-
uscripts of the Siddhantasindhu are held at

the Maharaja Sawai Man Singh II Museum
Library at the City Palace in Jaipur as a part
of the Khasmohor/Museum collection. Des-
pite repeated entreaties over the last several
years, we have been unsuccessful in obtain-
ing complete copies of any of these manu-
scripts, except one (Khasmohor 4960). Re-
grettably, the board of trustees of the City
Palace Museum refuse to provide complete
copies of any of the manuscripts in their
holdings, and even substantial partial cop-
ies (in any digital format) are rarely given
to visiting scholars.
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Table 3: Description of the manuscripts of the Siddhantasindhu.

Siglum

Manuscript Description

Al

Kh

MS 2627 (catalogued under Serial No. 5401 E, identical to MS 2014)
from the Alwar collection held at the Rajasthan Oriental Research Insti-
tute in Jodhpur, 441 folia, 25/26 lines per folia, 28 X 37.5 cm, Sanskrit
Nagari, writing parallel to the shorter edge and enclosed within framed
margins on each folio, bound to the left, copied in 1855 (1912 Vikram
Samvat), identified as a collection of tables (sarani-samgraha). See RORI
(Alwar) (pp. 604-05) and CESS (A3, p. 173b, and As, p. 184a).

Acknowledgement: We are very grateful to Prof. Kim Plofker for provid-
ing me digitised photocopies of 145 folia of this manuscript (containing
the text of the preface, the introduction, and the first two parts) to in-
clude in this study. These photocopies were originally made for Prof.
David Pingree, and the physical copy is stored at the John Hay Library
at Brown University (stored in box C-24X, barcode 3-1236-07181-3961,
call number 2826).

MS 4962 from the Khasmohor collection held at the Maharaja Sawai
Man Singh II Museum Library at the City Palace in Jaipur, 436 folia
(incomplete, with missing ff. 1 and 3 and damaged f. 2), 21-30 lines
per folio, 37 X 25 cm, Sanskrit Nagarl script with red and black ink,
writing parallel to the shorter edge and enclosed by double-ruled four-
sided margins on each folio, bound to the left with side-sewing stitches
and held between red-and-blue striped cloth-covered boards and book
flap, property of Jagannatha Jos1 acquired for 100 rupees. See MMSM

(p-143)

Acknowledgement: We are very grateful to Dr Chandramani Singh, (re-
tired) Director of the Archives of the Maharaja Sawai Man Singh II Mu-
seum Library, for her assistance in acquiring a complete digital copy of
this manuscript back in 2014.

(continued)
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(continued)

Pg

A collation of photocopies of parts of two different (unidentified) man-
uscripts of the Siddhantasindhu held at the John Hay Library at Brown
University (stored in box C-50X, barcode 3-1236-07181-4324, old box
number 43). According to the 2016 consolidated handlist of manu-
scripts prepared by Prof. Kim Plofker for the David Pingree collection
held at the John Hay Library at Brown University, this copy is tagged
as

‘Important work on Islamic math; mentions Nityananda +
Shah Jahan, based on Siddhantasindhu.’

The same identification appears on the first page of this collated photo-
copy in the handwriting of Prof. David Pingree.

The first manuscript in this photocopy—with writing parallel to the
long edge as is conventional for Sanskrit pothi-like manuscripts—
includes the second part (dvitiyakanda or [§ I1]) of the canon over ff. 1v—
6r, until the end of the fourth chapter (caturthadhyaya or [§ IL.4]). On
the top of f. 1v, Prof. Pingree suspects this manuscript to be “BORI 579
of 1895/1902’; however, this identification is inaccurate according to
the manuscript catalogue of the Bhandarkar Oriental Research Institute
(BORI) in Pune.”

Note: We describe this information on the first manuscript for reference;
we do not, however, include this incomplete manuscript in our compar-
ative survey.

The second manuscript in this photocopy—with writing parallel to the
short edge resembling a Persian bound book—includes, inter alia, the
entire preface (gratharambha or [§ P]), introduction (granthamukha or
[§ID]), and the first part (prathamakanda or [§I]) of the canon, as well
as the second part (dvitiyakanda or [§ II]) until the middle of the fourth
chapter (caturthadhyaya or [§ I1.4]) over ff. 1v—18r, 27v, and 28r.>°

Note: Our reference to MS Pg in our comparative survey refers to this
second manuscript from this collation of photocopies.

(continued)
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(continued)

Remark: The (second) manuscript Pg includes marginal text by the
scribe that describe some unconventional palaeographic conventions.
For example, at the end of the Fourth part of the Introduction (i.e.,
[§ ID.4]), we find an enumerated list of additions/improvements in-
cluded in the Siddhantasindhu (translated via a similar list seen in the
Zij-i Sah Jahani) where the scribe of MS Pg inscribes a ring above the

numbers: for instance, &2 ‘62’ or ‘73" on f. gv. At the end of the list,
this convention is explained (in the right margin on f. 10r) as

atra bindiipalaksanani maya likhitani nanyani

Here, no other cypher marks (bindu-upalaksana) [besides

these] are written by me.

19 The manuscript ‘BORI 579 of 1895/1902’
is a work entitled Sasikuchayayabhuja-
sadhanam, 24 folia, of anonymous
authorship.

20 Judging by the photocopy, and based on
what is described in the catalogue MMSM
(pp- 138-143), we suspect this second man-

uscript to be either Khasmohor 4960 or Mu-
seum 23 held at the Maharaja Sawai Man
Singh II Museum Library at the City Palace
in Jaipur. However, at the time of writing,
we have not been able to identify this man-
uscript definitively.
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3 TRANSCRIPTION AND TRANSLITERATION SCHEMES

W E ADOPT THE FOLLOWING TRANSCRIPTION / TRANSLITERATION SCHEMES in render-
ing the Arabic (ara), Chinese (cHiN), Hindi (HIN), Persian (pPEr), Sanskrit
(san), and Turkic (Tur) text in the Roman (Latin) script.

1. The text in Arabic, Persian, and Turkic is transcribed into Latin characters
following the transcription scheme adopted as a part of the Perso-Indica re-
search and publishing project.** Table 4 lists this transcription scheme. As
special notes:

(a) for Arabic transcription, the article is always transcribed as ‘al-" and
the alif magsiira is transcribed as -4’ (e.g., _s&wes Mustafa); and

(b) for Persian transcription, the iZifa is rendered as -i or -yi; the silent
s is transcribed (e.g., ;ywls> hwastan); the final ¢ is not transcribed
(e.g., 4L nama); and compound words are separated with a dash (e.g.,
asLals Sah-nama).

2. The text in Sanskrit and Hindli is transliterated following the International
Alphabet of Sanskrit Transliteration (IAST) scheme. In vernacular Hindi
words (typically, in the Devanagari renderings of Persian words), certain
characters are transliterated into the Latin script using the International
Organisation for Standardisation (ISO) 15919 scheme, e.g., ¥ is transliter-
ated as r1, @f as khani, etc. Commonly attested words of Indian origin (e.g.,
Hindu, Brahmin, Mughal, Varanasi, etc.) are presented without diacritics.

Remarks:

(a) In transliterating Devanagari renderings of certain Persian words, es-
pecially names, consecutive un-sandhied vowels are indicated with
a diaeresis on the terminal (second) vowel to show a separation of
words (padaccheda); for example, STERS&TRT (parsed as jica-ulaga-
begi) is transliterated as jicaiilagabegt.

(b) Nityananda has (or, at the very least, the scribes of the three manu-
scripts consulted have) near-consistently made use of certain Deva-
nagari diacritic (from vernacular Hindi) to render particular Persian
letters. These include 31 (garit) for t (¢) and A (ya) for s (°). We pre-
serve these choices in this paper; see, e.g., the Sanskrit transliterations
Jica-baligarit (PER: Zij-i balig) and Jica-yilakhani (PER: Zij-i ilhant) in Ap-
pendix § B.

3. Chinese words are transliterated into Latin following Pinyin (hdnyii pinyin).

21 See http://www.perso-indica.net.
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Table 4: Chart of Latin transcription of Arabic/Persian characters following the
transcription scheme of the project Perso-Indica. Courtesy: Fabrizio Speziale.

Letter Latin transcription

Letter Latin transcription

Letter Latin transcription

T

¢ -C

(,.

ANONQ!

v(\r

3

=+ =+~ U T

S —

(=p

d

R

C

d

r

NK<

U<

g

f

— 0 = Q

m

n

e ¢ G G G (.

v/w' or i/aw (as
long
vowel/diphthong)

o h
& yori/ay (aslong
vowel/diphthong)

bl

—c

t 5 is transcribed as ‘w’ in Arabic syntagms.

HISTORY OF SCIENCE IN SOUTH ASIA 11 (2023) 84-209



78]

ff. 1.v—2v D
ff. 1tv—3r H
ff. 2v—3v L
ff. 4v—6r O
f.1v Qt

pp. 2-5 R
ff. 1v—2v S

' The Qum
manuscript
contains only
the first page
of the pro-
logue.

t The two fo-
lia are badly
damaged and
the end is
missing.
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4 A COMPARATIVE SURVEY OF THE CANONS

[§P]

[Preface]"

[-]
A corresponding prolegomenon is ab-
sent

1 Henceforth, any text enclosed in square
brackets indicates an editorial addition not
found in the original text. As the Per-
sian text sometimes lacks chapter headings,
these have been supplied here inside square

[§P]

T (grantharambha,

lit. the

beginning of the book): Preface

[§ P.1]
UIHIGE (prathamavasara, lit. the first . 1r—3r Al

occasion): Prolegomenon

Begins with:

-
SIRRIPEC
§r1 ganesaya namal |

Obeisance to Ganesa.

Ends with:

gl TR SIHTTER: |
iti grantharambhatah prathamavasarah |

Thus ends the prolegomenon from the

preface.
Remarks Contains, inter alia,
1. a benediction (mangalicarana);

2. the genealogy of Sah Jahan begin-

ning from Timiir;

a (shorter) eulogy of Sah Jahan
and Asaf Han;

the reasons for translating the
Persian Zij-i Sah Jahani into the
Sanskrit Siddhantasindhu;

the conversion between the
calendrical eras of Vikramarka
(Vikram Samvat), Salivahana
(Saka), Saljiiq King Jalal al-Din
Malik Sah 1 (jalali or malak),

brackets for comparison with the Sanskrit.
Additionally, a dash ‘-’ preceding a man-
uscript siglum (in the margin) is used to
indicate the absence of the corresponding
chapter in the respective manuscript.

HISTORY OF SCIENCE IN SOUTH ASIA 11 (2023) 84-209

SS
ff. 1r-5v Al
ff. 2r—7r Kh
ff. 1v—6v Pg
SS

ff. 2rv Kh
(incomp.)

ff. 1v—3v Pg



79]

f.avD
f.avH
f.2vL
f.4vO
f.avQ
p-2R
f.1v S
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[§P.a]
[4o> (hamd): Praise of God ]

Begins with:

C'JLB)JOM QL?-JJ v::j.a:» BE J‘Uxﬁu CJ)J.;
CliS 55 BB ) ands

hamd-i  bi-hadd haligt  ra  sazad ki
muhandis-i qudrat-i Samila-s dar taquim-i
darajat-i mahliiqat daqiga az daqgayiq furii
nagudasht

Boundless praise is suitable to the Cre-
ator whose comprehensive engineer-
ing power did not neglect any small
detail (daqiga az dagayig, lit. minute by
minute) in the adjustment (taqouim, also
an ‘almanac’) of the degrees of the
creatures.

107

Rami1 (riami or sikandart), Hijri
(hijart, arabi, or candrabdagana),
Yazdgirdl (yajdajiradi,  kadimi,
or parasi), and of Sah Jahan
(8ahajahant or ilaht); and

6. a colophon identifying Nitya-
nanda’s ancestry.

A critical edition with an annotated
English translation of the Sanskrit text
of the prolegomenon is to appear in
Misra (forthcoming).

[§ P.2]

FAARHAG AT (yavanoktamarngala-
carana, lit. a benediction according to
the Muslims): a Sanskrit translation of
the Islamic hamd

Begins with:

31?1 Wﬁﬁqﬁaﬁ("ﬂw | I f9sa-
W‘I’&"HT TR SRA | Ris A
Bl | EC T ETAR A EL e (e
VARMIRERFE FSHERIANY 7 T |
atha yavanoktamangalacaranadilikhanam |
tasya viSvakartur aparamahimatadyogyo
'sti | yasya Saktir eva Silpadikala-
kalapakovida sarvatra vyapika bhiitamsa-
parisphutatve kalam ekam api na tatyaja |
Now, the writing beginning with a be-
nediction spoken by the Muslims. The
boundless greatness of that Creator
of the world is befitting Him whose
very power, an all-pervading [power]
adroit in the totality of the arts like
[the science of] form etc., did not
dismiss even one small part (eka-kala,
lit. one arcminute) in the distinct mani-
festness (parisphutatva, contextually, an
‘almanac’) of the degrees of living be-
ings.
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f.avD
f.avH
f.2vL
f.4v O
f.ivQ
p-2R
f.1vS
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Ends with:
eS| - 3 wls Js

ta%ala sanuhu u ‘amma ihsanuhu

May the eminence of the Almighty be
elevated and His benevolence univer-
sal.

[§ P2]
[« (na‘t): Praise of the Prophet]

Begins with:

5 s el S p il Sl
Il g b

u salat-i bi-gayat bar markaz-i dayira-yi

nubuvovat u qutb-i sipihr-i risalat

Endless blessings be upon the centre
of the circle of prophethood (nubuvvat)
and pole of the celestial sphere of
apostleship (risalat).

Ends with:

S gudgadl I wlesl Je
vg;xé\ ("é'*)b Cy:JLf RIS RGN EEa
My Olicobs Cavy adcal

u “ala ashabihi I-rasidin al-mahdiyyin ki
az hadit ashabi ka-l-nujiim bi-ayyahum

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

End with:

IR THE TETGE: GahRove: | 3ad
e e TR Tf: Fl |

aho paramesvaro mahanubhavah sarva-
phalapradah | ityevam ritya yavanaih
paramesvarasya stutih krta |

“O God, the Almighty One, the Giver
of all benefactions”, thus in this way
the praise of God is accomplished by
the Muslims according to custom.

[§ P3]

W gha (bhagavadbhaktavacana,
lit. the sayings of the Devotee of God,
i.e., of the Prophet): a Sanskrit transla-
tion of an Islamic na‘, citing hadiths.

Begins with:

Y WA EFHISSH T SIaFaTaT-
FAFERE ARTOTTE: FATAATET I |

atha bhagavadbhaktamandalakendra-
riipasya dautyakrdbhapaiijaradhruva-
sadrsasya  muner upari  bhagavatah

krpanantasti yat |

Now, endless compassion of God is
what is [shown] over the Seer who
is the centre of the circle of the pro-
phets of God (bhagavadbhakta) [and | re-
sembles the pole of the sphere of aster-
isms of messengers (dautyakrt).

Ends with:
< < < < . -

FEAUEReTEQ: O Fa-d | "R
fifun  AeEgeanl Wafed Wl @RI
AR AR -
NN . C s ar\(‘: o |
punar  drstamarganam anyamarga-
darsakanam bhagavadbhaktamitranam
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ff. 1tv—2r D
f.2rH

ff. 2v—3r L
ff. 4v—5r O
f.ivQ
p-3R

ff. 12v—2r S
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iqgtadaytum ihtadaytum vasf-i hidayat-
asan payda

And [may God’s praise be] on his
rightly guided companions whose
guidance is described with this hadith:
“My companions are like the stars;
whomever among them you follow,
you will be rightly guided.”

[§ P.3] 5
[In praise of Sah Jahan and his regnal

era|

Begins with:

e olg o b O A Ll
w)gb; ﬁu\?‘ d)Ua‘)ﬂ gé’; eL.Z.>L3

amma ba‘d Cin ba inayat-i bi-nihayat-i

hazrat-i  badsah-i  ‘ala l-itlag hadiv-i

kayvan-rafat...

Thus it starts: since by the endless

grace of the Absolute Emperor, the
King who is Saturn-like in elevation,...

Ends with:

VYV d GBI dex e Zaidss D)
bl e g G mr Sda 5 o g LA
FB sde 5 Ldgep esle SN
9 sl 5 Slemald Ll A i
ST 5 w3508 Jlotiez b 03 Al
plloslan colu 0l cShos sl 3L
oL Joddl ) sens sl e 5 Ll
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upari bhagavatah krpa bhavanti | mama
mitrani  naksatratulyani  bhavanti  bho
loka yam anusarisyatha tam avasyam
prapsyatheti bhagavadbhaktavacanad
etesam margadarsitvakirtih prakatasti |

Moreover, the compassions of God are
over the companions of the Prophet
who are the others guides of valid
paths. “My companions are like aster-
isms: O people, whom/[ever]| you will
follow, you will certainly obtain [right
guidance in] him,” from such a state-
ment of the Prophet [from the hadith, ]
the glory of guidance of these [com-
panions of the Prophet] is manifest.

[§ P.4] .
[In praise of Sah Jahan and his regnal

era|

Begins with:

A Ul FHRSTAVSATREA AR
EUCERAIREARC LA B
atha yadi  sakalabrahmandanayakasya-

nantakrpaya Sanikaksocchrayavan mahan...

Now, if by the infinite grace of the Lord
of the entire universe, the Noble One,
possessing an elevation like the orbit of
Saturn,...

End with:
3 (X o ? 03\9 o ii =~

= ﬁ ﬂ =~ o
N = [\ NI o . \aﬁ]’
aaw%m@afﬂ:léh QHIIE: 2TT:
Wﬁgmaww
mqwcrr{ammsrm |g:|mwm
TR {3y fafsy =
TRTEr S |
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SBLST 5 GBIl s azolar Li cilalu oS
riiz-i dii-Sanba® hastum-i jumayd al-tani
sana 1037 hazar u st u haft hijri bar
sarir-i saltanat u hilafat juliis farmiidand
u mabda®i tarih-i jadid-i sa“d-i ilahi-yi
Sah-jahani dar tagavim u tavarih az in sal-i
hujasta-ma°al namidand u agaz-i nafad-i
umiir-i mamlakat bar an sa‘at-i saadat-
anjam nihadand w hamin tarih dastir
al-‘amal-i kar-guzaran-i bargah-i saltanat
Sud cunanci dar atraf u aknaf-i “alam Suyi®
yaft

On Monday,” the eighth of the month
of Jumayd al-tani, the year 103y of
Hegira, [Sah Jahan] sat on the im-
perial and caliphal throne. He set
the beginning of a new fortunate era
[called] the Divine [era] of Sah Jahan
(ilahi-yi sah-jahani) in the almanacs
(tagvim)and chronicles (tarih) [count-
ing] from this auspicious year. He
started to implement sovereign affairs
on this blessed hour. This same date
became administrative practice for the
officers of the imperial court since it
gained publicity in every part of the
world.

Remark Contains, inter alia, ten
verses praising Emperor Sah Jahan
and his full regnal name:

2 Manuscripts S and L insert here the fol-
lowing;:

Dl asl 000 Jsl ol

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

saptatrimsaduttarasahasrapramite 1037
hijarisake vartamane jamidalasanimase
madhyamakhyastamadivase — somavasare
sarajyabhisekam  praptavan  simhasane
tasthau tatah prabhrti Sahajahani navinah

samicinah Sakah  paficangapattresu
lokavyavaharesu  ca  pravrttas  tada
prabhrti rajyakaryaparicalanarambho

jatah | punar ayam $ako rajyabhara-
grahanasamarthanam  abhyasena  diksu
vidiksu ca prasiddho "bhiit |

In the year 1037 of the Hijri era (hijari-
$aka) in the present time, in the month
of Jumayd al-tani (jamidalasant), on the
eight day called the middle [of the
lunar fortnight], on Monday, obtain-
ing that royal unction, [Emperor Sah
Jahan] was established on the throne,
[and ] from that moment, the new true
era [called ] Sah Jahani circulated in the
almanacs (paficangapattra) and com-
mon customs (lokavyavahara), [and]
from that point its circulation in state
affairs commenced. Moreover, this era
became famous in all directions [ of the
world ] on account of [its] use in under-
taking and sustaining the weight of the
[duties of the] state.

Remark Contains, inter alia, ten
verses praising Emperor Sah Jahan
and his full Persian regnal name (in
Devanagari):

mutabig-i avval 550 nagisa jalali

equal to the first incomplete [year] 550 [of
the] Jalali era
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u.}lf: ol wLﬁp O::JJ\ uL@...’I: }é.lé.d\ 5

i olisl plegzals
abii I-muzaffar Sihab al-din sahib giran-i
tani sah-jahan badsah-i $azi

HAS-HSTh- ﬂﬂawqw HEHe-lea-
RISl
abala-mujaphara-sahibbadina-mahammada-
sahiba-kirana-sani-Sahajaha-badisaha-gajr
Father of the victorious, Star of faith,

Lord of the second conjunction, King of

the world (3ah-jahan), Emperor, Con-

queror.
z8] [§ P.4] i [§ P.5] i s

ff. 2rv D [In praise of Asaf Han and the commis- [In praise of Asaf Han and the commis- ff. 4v—5v Al
ffor-3rH  sioning of a new zij named after Sah sioning of a new siddhanta named after ff. sv—7r Kh
ff. sr—6r O Jahan] Sah Jahan] ff. s5r-6v Pg
f’ 3g L Begins with: Begins with:

pp.3sR e pdi R s 5 s bl Wl s TARAARR TERRETE SPIGRINAGT

. 2rv S HETHIHTETAE. ..

dar in atna ba hatir-i hatir u Zamir-i fayz-
padir...

In this moment, [it came] to the es-
teemed and gracious mind [of Asaf
Han]...

Ends with:

sl OF 0o ol OWBs 5 Glises 5l uathe

Ol oY &7 Sled 5 Ssew » 057 &

B 5 s 3l anl el el

R e S e N i

dl&cﬁucl.wbg&&o.‘éuﬁ)}}j&
Wl

multamas az muhaqqigan u mudaqqiqan-i

etasmin  antare  prasannahrdayasya
jagatprayojitadayasya mahamatyapradha-
nasya...

After this event, [Asaf Han] of a de-
lightful heart, the one who is compas-
sionately attached to the world, the ex-
alted Prime minister...

Ends with:

wadwlwultqﬁf&qwﬁl TaaTﬂeaH
Fg=d Afg A nawanamﬂ
Ui~ g8 a1 Wa: 9xdied dql
U 9 g e | 9 Hweae-
TRNEAATRSHIEU SR Fd |

athaitacchastrasarakovidan prati vijfiaptis

in fann an ast ki ¢iin bar sahvi u nisyani ceyam keyam ucyate yadi  kutrapi
ki lazim-i insan ast ittila yaband anci az  manusyadharmatvan  mama  bhrantim
taquim u ta“dil harij basad ba qalam-i karim  asuddhatvam  va  bhavantah  pasy-

tashih farmiida ba dayl-i “afw dar piSand
fa-man ‘afa wa-aslaha fa-ajruhu “ala llah

anti tada krpalekhanya Sodhanam ca
krtvaparadhaksamanariipapatantarena ca
pidhaya raksantu | yah kascid aparadha-
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[My] request to scholars who verify
and scrutinise this discipline is the fol-
lowing: when they come across the
errors and lapses which are inherent
in humanity, may they correct with
a gentle pen everything that deviates
from the almanac (taquim) and adjust-
ment (ta’dil) [i.e., the corrective equa-
tions to mean positions| and hide it un-
der the hem of their pardon. Whoever
forgives and corrects, his recompense
lies with Allah.

Remarks Contains, inter alia,

1. epithetic praise of Asaf Han; end-
ing with his titular name:

ol ey ollle ©a> O Las

Obeisl il
muqarrab-i hazrat-i sultani yamin
al-dawla asaf-jahi asaf-han
Intimate of His Imperial Majesty,
Right hand of the State Asaf Jahi,
Asaf Han;

2. statements on the commission-
ing of a new zij named after Sah
Jahan;

3. the name of its author Mulla
Farid:

$skas poaly) A
farid ibrahim dihlavt

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

ksamanam karoti Sodhayati ceti tasmai
praty upakaravetanaphalam i$varo dasya-
tisvaro briite |

And now what is [my] request towards
those learned in the essence of this sci-
ence [of jyotisa], this is said: when, any-
where [in this text], they find my er-
ror or inaccuracy on account of the in-
herent nature of man, may they then
examine it with a compassionate pen,
and having made the correction and
having covered it within the hem of
[their] patience for transgressions, may
they hide it. And thus, whoever pa-
tiently endures transgressions and cor-
rects, God (isvara) will give the fruit of
favourable returns to him—thus pro-
claims God.

Remarks Contains, inter alia,

1. epithetic praise of Asaf Han
(asaphakhana), ending with his
titular name:

o Fa\ SN 'q’['\ [N -G"é-
SHISECIG
prabhunikatavartino daksina-

sampattir-asapha-jahi-asapha-khana
Remaining close to the Lord [i.e.,
near Sah Jahan], the Right hand
of prosperity Asaf Jahi, Asaf Han;

2. statements on the commissioning
of a new siddhanta named after
Sah Jahan;

3. the Sanskrit translation of the
name of its author Mulla Farid:

a1 e T - - fegdi- e
mulla-pharida-ibarahima-putra-
dhilli-nivasin
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Farid, [son of] Ibrahim, of Delhi;

. thirty distichs on the composition
of this zij;

. the complete title of the Zij-i Sah
Jahani:

& S o e wlls
Slemals

karnama-yi sahib qiran-i tani zij-i

Sah-jahant

The Great Work of the Second

Lord of Auspicious Conjunction,

the Zij of Sah Jahan; and

. an entreaty to the readers to cor-

rect any shortcoming in the text.

Mulla Farid, son of Ibrahim, in-
habitant of Delhi;

. thirty verses in praise of the dis-

tinction of this text;

. the Devanagarl transcription of

the full Persian title of the Zij-i
Sah Jahani:
FATH-HTE - R -ETe - - 218
STl
karanamai-sahiba-kirana-sani-jica-
$ahajahant; and

. an appeal to the readers to correct

any errors in the text.
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ff. 2v—5v D
ff. 3r—6v H
ff. 3v—6v L
ff. 6r—gv O
f.-Q
pp-5-8R
ff. 2v—61 S

78]

ff. 2v—3v D
ff. 3rv H
ff. 3v—4r L
ff. 6r—7r O
£-Q
f.-R

ff. 3rv S
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[§ID]
wdis (muqaddama):
Introduction

Begins with:

reeils QST ool 5 51 g a0
@ﬁcﬁ.dwjjw\éﬂrbj
dar bayan-i anci pis az Suri®i in kitab
danistan-i an zariiri ast u an mustamil ast
bar panj gism

On what needs to be known before
starting this book. It contains five parts

(gism).

[§ID.1]

Js! o3 (qism-i avoal):
First part

Begins with:

w25 5 Jegd 5 g 5 ey ST 0Ly o
ol a4 Ll Sedls 3 5 G

dar bayan-i anki rasad u zij u tashil u
taquim Cist u dar danistan-i inha ¢i fayida

On the question of observation (rasad),
tables (zij), simplification (fashil) and
almanac (taquim) and on the advantage
of knowing them.

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

[§ID]
qeqqd (granthamukha, lit. the mouth
of the book): Introduction

Begins with:

W TEAE  TUHEA Gghi: el
freaad | oeud R ®2Ad | g8
RId: qwﬁaﬁq‘“mﬁ WAl ATFTRR aﬁﬁ |

athedam  pustakam  granthamukhena
caturbhih  kandais ca nibadhyate |
granthamukham kim iti kathyate | yad-
grantharambhatah pragevopeksitam

bhavati tatpaficaprakaram vartate |

Now, this book is bound with the
Introduction (granthamukha, lit. the
mouth of the book) and with four
parts (kanda). What is the Introduc-
tion, that is [now] said: what is in-
deed regarded as succeeding the pre-
face (grantharambha), that [Introduc-
tion] exits in five parts (paficaprakara,
lit. five kinds).

[§ID.1]

UIHYRR (prathamaprakara, lit. the first
kind): First part

Begins with:

JUIEN @€ Sfd 99 | S gfd
T | qEEls gfd ROl | qeRdH gid
TEERIAHAN! &0 JdistH 9 |
prathamaprakare rasada iti vedhah | jica iti
siddhantah | tasahila iti sarani | takavima
iti grahasphutatvam etesam laksanam pra-
yojanam ca |

In the first part, the definition and pur-
pose of these [topics such as] rasada
meaning insight (vedha, lit. piercing),
jica meaning a canon (siddhanta),
tasahila meaning a [simplification]|
table (sarani), and takavima meaning
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the true position of a celestial object
(grahasphutatva) [i.e., an almanac].

Remarks Contains, inter alia, Remarks Contains, inter alia,

1. a definition of the technical term 1. a description of the technical

rasad:
sshe el Jil s 05
o 5 & O ao st N
RS NCHESP R I RA| FCT LR ET-E
=23 P B e LS S
sed wwsls VT ol B Wl e S
Hldae S BL) dlfjtlw C.p\ye
5 0ps s dsb e ol ol
5o N s RS el sl
ol 5 Wl S 5 S
Ll ol
mahft namanad ki rasad ‘ibarat ast
az nazar kardan dar ahval-i ajram-i
‘ulvt ba alat-i mahsiisa cun libna
u suds-i fahrt u dat al-Su‘batayn u
dat al-tugbatayn u dat al-halqa u
dat al-hilag u gayr-i an ki hukama
ba jihat-i in araz vaz® karda and ta
badan alat danista Savad mavazi®i
sitaragan dar falak u migdar-i
harakat-i $an dar til u arz u
ab‘ad-i anha az yak-digar u az zamin
u buzurgt u kiicaki-yi ajram-i anha
u anci badan manad

It is well known that observation
(rasad) designates the action of
observing the states of celestial
objects with specific instruments,
such as the quadrant (/ibna), Fahr

term rasada (PER: rasad):

gt “13%4#1%3?! | GEEEE |
JAaREadd | Aaoghadd |
SaoRS® | Sdoeddl | adie
TR dF ISR e
ﬁﬁaﬁwmﬁq‘aﬁaﬁ | STRTRI
é’aiﬁwrw ® sdt ATEEE-
ngaﬁaam S,HHEWH
W Wﬂm
fira: o1 gfd geREEER TR
frreHaEY g T |

yatpiirvacaryai racitam libanai |
sudasaphakhart | jatalasavataina |
jatalasukavataina | jatalahilaka |

jatalahalaka | cetyadi  yantra-
vedhayogyam tena yannaksatra-
grahabimbasamstha vilokanam

tadrasada ity abhidhiyate | tena-
kase dairghyavistarayoh ko ‘rtho
mesadyasphutatoasarayor  graha-
samsthitabhuktiparimanam  punar
grahanam parasparantaram punar
bhiigarbhagrahabimbayor  antara-
bhidhah karna iti punar naksatra-
grahabimbanyinadhikatvam anyad
api jiatum Sakyate |

What things like quadrants
(libana), Fahr al-Dawla’s sextant
(sudasa-phakhart), the triquetrum
(jatala-3avataina), the dioptra
(jatala-Sukavataina), the armillary
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al-Dawla’s sextant [created by
al-Hujandi] (suds-i fahr?), the tri-
quetrum (dat al-Su‘batayn), the
dioptra (dat al-tugbatayn), the ar-
millary ring (dat al-halga), the ar-
millary sphere (dat al-hilaq) etc.,
which scientists have invented for
this purpose, so that by them they
may know the positions of the
stars on the sphere, the measure
of their movements in longitude
and latitude, their distance from
one another and from the Earth,
their size, big or small, and such
things;3

2. an account of earlier astronomers

who made observations: namely,

(a) Hipparchus (abarhus) who
made his observations
around 1400 years before
the beginning of Ilkhanid
observations;

3 See, e.g., S. R. Sarma (2019:1486) for an
account of some of the Indo-Persian astro-
nomical equipment, including the ones lis-
ted here.

sphere (jatala-hilaka), the armil-
lary ring (jatala-halaka) etc. were
conceived by earlier teachers,
[they are] useful observational
instruments (yantra-vedha-yogya,
lit. useful in fixing the position
of celestial objects by mechanical
contrivances). [And ] with them,
observing the arrangement of the
planetary discs and constella-
tions is what is known as rasada.*
What is the use of it in [under-
standing] the length and breadth
in the sky? The measure of the
daily motion of the planets in
[terms of their ecliptic] latitude
and longitude; and the mutual
distance between planets; and
again the hypotenuse called the
distance between the disc of a
planet and the Earth’s centre,
and the largeness or smallness of
the discs of the planets and stars;
and even other [such things] can
be known [by rasada];

. an account of earlier astronomers

who made observations: namely,

(a) Hipparchus (abarakhusa) [of
Nicaea];

4 See,e.g., K. V.Sarma (1985: 22) for a list of
(near-)identically named astronomical in-
struments created by Maharaja Sawai Jai
Singh (1686-1743) of Jaipur.

HISTORY OF SCIENCE IN SOUTH ASIA 11 (2023) 84-209



(b)

(d)

(e)

()

JEAN ARZOUMANOV AND ANUJ MISRA 117

Ptolemy (batlamiyiis), the
author of the Almagest, who
made his observations in
Alexandria 280 years after
Hipparchus;

Caliph al-Ma’miin (mamiin
halifa) who made his ob-
servations around 430 years
before the beginning of Ilkh-
anid observations;

Unnamed astronomers who
made the Ilkhanid obser-
vations (rasad-i ilhani) in
Maragha;

al-Battani in Syria;

[Ibn Yanus] the author of
the Zij-i hakimi composed in
Egypt;

(b)

(f)

Ptolemy (batlamayiisa), the
author of the Almagest (mu-
jasti), who made his obser-
vations in the city of Alexan-
dria (sikandartya-nagara) 280
years after Hipparchus;

The Abbasid Caliph
al-Ma’mun (mamiin-
khaliphai) who made ob-
servations in the region of
Baghdad  (bagadada-desa)
690 years after Ptolemy;

Unnamed astronomers who
made the Ilkhanid obser-
vations (ilakhani-rasada)
in the city of Maragha
(maragani-nagara) 430 years
after al-Ma’miuin;

al-Battani (battani) in Syria
($ama-desa) who worked
near-contemporaneously

to the time of the Il-hanid
observations;

[[bn Yanus]| the author of
the hakimi zij composed in
Egypt (misara-desa) contem-
poraneous to Il-hanid obser-
vations;
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(g) Ibn al-A<lam in Baghdad;>
and

(h) Ulug Big the king-
astronomer leading the
Mirza®1 observations in
Samarqgand;

3. a praise of Mirza Ulug Big, the

author of the Zij-i Ulug Big (alias
Zij-i Sultant):
JUSIVRIGNEY (’;‘ ol (..E;\ Hlalw
bl i Olgr el cidalus
(sjl.xb Sy deddly
eske JoSe Usanally  dsaaally
OMais 23S sually Olusdl
b e Ky @l oMl ol
°L‘:““€"‘; Uf‘ (‘\; Lgu B "y o\JS
sl 251 Sl cwd pladle
by LB o S a8
clidss 5 calll 5 HBL Loy
Ll edsla, rL«JLo (:LQS

sultan-i azam  hagan-i  akram
qutb-i  sipihr-i  saltanat  sams-i
jahan-i ma‘dalat al-jami¢ bayna

I-din wa-l-dawla al-‘arif bi-l-‘uliim
al-mangila wa-lI-maqila mukam-
mil  “uliiom al-hisab  wa-1-‘adad

5 Mulla Farid states that none of the above
mentioned observations were complete; the
only complete set of observations is the
Mirza®i observations of Ulug Big.

(g) Ibn al-Alam (ibanala-alama)
who made observations
in the region of Baghdad
TEE-a (bagadada-desa)
contemporaneous to Il-ha-
nid observations;® and

(h) Mirza Ulug Big in the city
of Samarqand  (miraja-
ulaga-bega) ~ who  made
observations in Samarqand
(samarakanda-desa);

. a praise of Mirza Ulug Big, the

author of the Zij-i Ulug Big (alias
Zij-i Sultant):

]% < ha¥ o
HEI?{I'F’-T THERNEE -
BETEH  TASEH T
ﬂagﬁm@qéﬂﬂ@mmmaa
HAHY mmw
W TFRGTW LLSCEAT|
H Sl AR
AR | T S
EF'E@ | N . ~ ¢ : 3
e 3o amey =
S, | e T HETE-
fof e H‘ﬂﬂ'ﬂw
ferfescan EoTfearaiferaT Hquiia: |
...kimtu samarkandanagare maha-
rajadhirajasya mahodasya rajyakasa-
dhruvasya  nyayalokabhaskarasya
rajyalaksmidharmagrahakasya Sabda-
yuktisastrapravinasya  ganitakala-
sarvajiiakalpasya Silpasastrarasada-

6 Like Mulla Farid, Nityananda also states
that none of the above mentioned observa-
tions were complete in all respects; the only
complete observations are those made by
Mirza Ulug Big.
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kasif mufassalat al-tahrir  wa-I-
rasad ulug big mirza taba tarahu
ki az aba-yi kiram-i in Sahansah-i
“lamiyan ast ba ittifaq-i aktar-i
‘ulama-yi mutabahhir ki har yak bi-
nazir-i zamana biidand ba daqayiq u
latayif u tahgiqat tamam ba itmam
rasanida and

The supreme ruler, the noblest
king, the pole of the sphere of
kingship, the Sun of the world
of justice, the uniter of faith and
power, the knower of traditional
and rational sciences, the per-
fector of the sciences of computa-
tion and numbers, the unveiler of
the details of writing and obser-
vation, Ulug Big Mirza—May the
soil [of his grave]| be fragrant—
who is amongst the noble fathers
of this emperor of men, with the
collaboration of the many of the
most learned men, every one of
whom were peerless in their time,
has brought to perfection every
subtle and delicate point of re-
search;

$astrasuiksmaprameyaprakasakasya
mirajaulugabegasya  rasadaiti ko
‘rtho yantraviesair grahasamasta-
naksatravedha asit | paramesSvaras
tasya svargavasam karotu | etasyai-
vasmakam  prabhor  maharaja-
dhirajasya  kule  pitamahadisu
purvaja asit | tasminn eva samaye
mahatantravidbhir  ananyopamair
vidyaya samudrasadydair  anyair
api militva sagrahadivedho vidhaya
sampirnikrtah |

..but in the city of Samarqand,
the observation (rasada) of Mirza
Ulug Big, the one who is the king
among kings; the mighty one; the
pole of the sky of kingship; the
Sun of the world of justice; the
one who seizes the faith and good
fortunes of the kingdom; the one
versed in the sciences, reasoning,
and speech; the one competent
knowing all things in the math-
ematical arts; the illuminator of
the subtle topics in the science
of rasada and of form, was the
one who was capable of provid-
ing insight [about the true posi-
tions of | constellations and all the
planets with special [astronom-
ical] instruments. May God give
him residence in heaven. He was
an ancestor among the grand-
fathers in the ancestral lineage of
my lord [Sah Jahan], this very
King among kings. At that very
time, having collaborated with
many of those most knowledge-
able in the sciences, the ones
who are unique in resembling
oceans with knowledge, [Ulug
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4. the definition of observational

zijes (zij-i rasadr):

Jpol oy SIS OS> 0px
22 sl 5 WS adae Gdo
ooy gy AT Lol 8 b sae oS
Bl So @ s aly s
B S @ s ke @
JL«P\fW‘MQT}M}f
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S G Soes e Ly )
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Cin harakat-i kavakib ba hasb-i
usiil-i rasadt ma‘liim kunand u ba
jadavil dar kitabi mazbiit gardanand
an ra zij-i rasadt hwanand cunanci
zij-i ulug big u an ra zij-i samar-
qandi u zij-i gurgant niz guyand u

an mustamil ast bar a’mal-i tahqigi

mitl-i jayb-i yak-daraja ki bina-yi
“amal-i jadval-i jayb u zill bar an
ast u ila yawmind hada hic-kas ba
tarig-i burhani istihraj nakarda u
hama hukama tasrih karda and ba an
ki tarig-i ‘amal-i istihraj-i an nayafta
and u hila karda ba taqrib ba dast
avarda and u gayr-i an az a°mal-i
katira

Big] brought to completion the
insight beginning with the plan-
ets etc. for the sake of piercing
[the truth];

. a description of observational

zijes or rasadi-jica (PER: zij-i
rasadi):

PN o ﬁ\ﬁ_
WFHA o= fReId a& A
STREEld AREEd | a9 SiE-
ISR oEhd a9 STaaHh=]
g a;mﬁr}amamalama

A ¢

T TEHETEE SO HETTe
BT TISART IR ek
AT | A Fal fhg @9 T
TTHE SRISATET: T JTEE1 TR
HAY A F2T: AAWE THN: Fd:
9 g4l araad 9 &g e Fa: |
AT WA ATE FAE
TR0 ﬂv_cﬂ?:l?{l'q adg | gfa
LGSR ICEI Y

yad rasadavidhanena grahabhukti-
maniyakosthakair drdhikrtya
tantram  likhyate  tasya  nama
jicarasaditi  vyakhyayate | yatha
jicaiilagabegt asyaiva nama jica-
samarakandi punah korgani ceti
kathyate | tad idam pustakam
sitksmasitksmaganitaprameyair
yutam asti yatha pratyekamsasya
jiva sarvaganitasya chayaprabhrter
millam asti punar adha yavat
kenapi vasanaya sa na krta kimtu
sarva evacarya evam eva jagur
jyayah sadhane vasanaya prakarah
kenapi na labdhah yojyanayane
prakarah krtah sa sarvo vistavena
na kimtu sthulah krtah | asmin
granthe sa jya pratyeka kalaya
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When the movements of celes-
tial objects are exposed according
to the fundamentals of observa-
tion (usiil-i rasadi’) and ordered in
tables inside a book, it is called
an observational zij. Such an ex-
ample is the Zij-i Ulug Big, which
is also called the Zij-i Samarqandi
and the Zij-i Gurgani. It con-
tains verified calculations (a‘mal-i
tahqiqr), like the sine for every de-
gree on which is constructed the
calculation of the table of the sine
and the tangent. Until now, no
one has been able to derive this
[table] by means of a demonstra-
tion (tarig-i burhant) and scholars
have all made it clear. Despite
having not found a way to calcu-
late its derivation, they have pro-
cured [the table] by approxima-
tion using stratagems (hila). Be-
sides this there are many calcula-
tions [in the Zij-i Ulug Big];

vasanamargena  krtanyad  api
tathaiva | iti rasadijicavivaranam |

The treatise that is meant to
be strengthened following the
method of observations (rasada-
vidhana) [and] is written with
tables meant to measure the
daily motion of the planets: its
name called jicarasadi is [now]
described. Such an example is
the Zij-i Ulug Big (jica-ulagabegrt),
which is also called Zij-i Samar-
gandi (jica-samarakandi) and also
known as the Giirgani (korgant)
[zij]]. This book contains ex-
tremely subtle demonstrable
computations  (sitksma-sitksma-
ganita-prameya) such as the sine
of every degree which is the
foundation of all computations
beginning with [the computa-
tion of] shadow-lengths [i.e.,
tangents]. Moreover, until now,
no one has composed [such
a text] supported by demon-
stration (visani); however, all
teachers admit in this manner
that the kind of computation of
sine with demonstration has not
been obtained by anyone, and
the kind [which is] done in prac-
tical calculation (yojyanayana),
all that is not with exactness but
roughly done. In this book [i.e.,
the Zij-i Ulug Big], the sine for
every minute is computed by
the method of demonstration;
even other [computations in this
book] are done in like manner
[supported by demonstrations].
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5. on the reason of correcting ob-

servational zijes (zij-i rasadi) and
producing computational zijes
(zij-1 hisabt):

sl Johr edm Bl s &SST
) Obwloes 1l s pics wily J 8
3 Bl s fas auslens g
2 el e S slesls 0sr
oo KSL S Gl o, @j
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u anki dar argam-i ba%zi-yi jadavil
tafavut-i qalil yafta miSavad zahiran
muhasiban-i n zij ba musamaha
“amal  farmiuda basand u Ciun
tafavouthatr ki ba muriir-i ayyam
dar zij-i rasadi hadit Suda basad
mitl-i tadil al-ayyam u $ayruhu
ba ma‘inat-i hisab ba qadr-i imkan
raf¢ namayand u anci ba jihat-i
tasahul dar an kami karda basand ya
az muhasiban-i an vaqt sahvi Suda
basad durust sazand u hataha-yi
jadavil ki ba muriir-i ayyam az
qalam-i nasihan ba vuqi® amada
basad tashih namayand u tasarrufat

ba jihat-i husil-i mudda‘a ba asani

kunand u gayr dalika an ra zij-i
hisabt giiyand

Thus ends the description of
rasadi-jica;

. a description of the computa-

tional zijes or jica-hisabi (PER: zij-i
hisabr):

Iy T EFW G HISTAY
t@l@ll-lrd( T29d Ul S& S
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atha yatra kesucid ankesu kostha-
gatesu svalpam antaram drsyate
prayo ’‘sya jicasya ye ganakah
svalpantaradosam amanyamana
etadrsam ganitam cakruh tatah
kiyata kalena gatena santaram
avirbhiitam  yatha  dyuphaladisu
paratrapi  tadantaram  ganita-
balena  ganakair  yatha  Saktim
durikriyate | punar yatkimcid arnka-
nih$esagrahanabhavenankasya nyii-

nadhikatvam  krtam asti  kimova
ganaka  evatra  pramadayukta
babhitouh kimva lekhaka-

paramparayd  kosthakesu likhitam
asuddham  asti  tad  ganakaih
Sodhyate | vastavaphalam  va
sugamaprakarantarenaniyate tasya
nama jicahisabiti kathyate |
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When, apparently, the calculat-
ors of a zij [re]calculate with len-
ity the small discrepancies found
in the numbers given in some
tables; when they correct as much
as possible with the help of cal-
culation the discrepancies that
arise in the observational zijes
because of the passing of time
such as the equation of time etc.;
when they correct things which
are lacking in that [ zij] because of
indulgence/negligence or are er-
rors made by calculators at that
time; when they rectify the mis-
takes which have crept in the
tables through the pen of copyists
with the passing of time; when
they simplify the sums [needed |
to grasp the intended [subject]
etc., this is called a computational
zij;

. a list of earlier Islamicate zijes:
see Appendix § B;

. a discussion on the etymology of
the word zij going from Persian to
Arabic: see Appendix § D;

. a definition of simplification
tables (tashil), beginning with

Now, when, for the most part, a
very small difference is seen in
some digits [written] in the cells
of this z7j [with] which mathem-
aticians, on account of not re-
garding the error of these very
small differences, made calcula-
tions like this, then with even
a little elapsed time that differ-
ence becomes evident just as is in
[the case of] the equation of time
etc. and elsewhere; that differ-
ence is [then | removed by [other]
mathematicians by the strength
of calculations to the best of one’s
ability. Moreover, [if] on ac-
count of not completely accept-
ing whatever little digits there
is the state of deficiency or ex-
cess in [their] work, or [if] the
mathematicians just became neg-
ligent here, or [if| by following
the tradition of scribes, the writ-
ing is erroneous in the tables,
[then] that is rectified by math-
ematicians. Or [if] the true res-
ult is calculated by another sim-
plified manner, [then] the name
of that [ zij] is said to be jica-hisabi;

. a Devanagari transcription of the

Persian names of earlier Islamic-
ate zijes: see Appendix § B;

. a Devanagarl (Sanskrit) transla-

tion of the discussion on the ety-
mology of the word jica (zij) go-
ing from Persian to Arabic: see
Appendix § D;

. a description of the [simplifica-

tion] tables (saranis), beginning
with
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Cin tasarrufat dar bazi-yi jadavil
matalan ta‘dilat-i kavakib u gayruhu
ba jihat-i asani “amal kunand u an
halt az musahala nabasad an ra tashil
namand

When in some tables, the usages
such as the equations of celes-
tial objects etc., are simplified by
calculation and are exempt from
negligence, this is called simpli-
fication (tashil);

and ending in

s Jhsl o Jemde 8 LS
e g YR IFTURTT IR
9 Sl S o L’L»'@'“’: 9 6‘3'3‘3};’
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kitabt ki mustamil bar a°mal-i tashilt

u tahqigi basad u hama a‘mal-i zij
dar vay buvad an ra zij giyand na
tashil cunanci zij-i hagani ki hama
amal-i tahqigi u tashilt dar vay ast

u zij-i ‘umda az ‘ali-sah hwarazmi

sahib-i asjar u atmar ki dar ahkam-i

yatra kosthakesu kesucit kimcid-
ganitam  utpadya yatha graha-
Sighramandaphalam  anyad  api
sugamartham sthitlam api likhyate
sa sarani |

When in some tables, having
made whatever computation
such as the slow and fast cor-
rective equations of the planets
and also other [similar computa-
tions], [the correction] is written
for the sake of ease even though
inexact, that is a [simplification ]
table (sarant);

and ending in

ARHEY TSRO HFelfedt
I AW S 3 | qe™ SRt
A A STEEERE 9H: &R
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W\ STeRESeTREmE-
QUM FHEET e |

yasmingranthe sthiilasitksma-
ganitani  bhavanti  tasya nama
jica iti | etatnama sarini neti
yatha  jicakhakani punah sajare
samarakarturalt  Sahakhvarajami
punah  mullamajahariti  namno
jicamajahart | prayojanam idam
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nujium ast u zij-i mazhart az mulla
mazhar u maqsiid az in tafsil anki
farq kunand miyan-i zij-i rasadi u

digart nahwanand

A book which contains calcula-
tions both simplified and verified
and contains all the calculations
of a zij is called zij and not tashil
‘simplification’. Such is the case
of the Zij-i Hagani, which contains
every simplified and verified cal-
culations, also of the Zij-i ‘umda
by °Ali Sah Hwarazmi, the au-
thor of [the book] Trees and Fruits
(asjar u atmar) which is on as-
trology, and of the Zij-i Mazhart
by Mulla Mazhar. The object-
ive of this division is to separate
between observational zijes, com-
putational zijes and simplifica-
tions so that they are not called by
each other’s name;

Note: This section includes a list
of earlier Islamicate simplifica-
tion tables (tashil): see Appendix
§C

. a definition of an almanac
(taquim):

» 08k bl w3l O
5 sk s ) s ST sl
RS LIy olaot eNLasl 5 o ,e
E) CJL&L«Z&-‘ 9 dj-‘»ﬂ 6\.@.&5\.19 E)
why 5 SeuS 5 SUlE 5 YL
C_,wob ey B r:’):u" 9 J.d‘j?' rﬁ}&

Sl 035 Caad 5 odls

evatra jicarasadijicahisabisaraninam
yathabhedo bhavati |

The book in which there are
[both] rough and exact com-
putations is called zij (jica) by
name. Its name is not [the sim-
plification] table (sarani): for
example, the Zij-i Hagani (jica-
khakant), and [the one] by the
author of sajare-samara (PER: asjar
u atmar) Ali Sah Hwarazmi
(ali-$aha-khvarajami), and again
the Zij-i Mazhari (jica-majahart)
by the one named Mulla Mazhari
(mulla-majahart). Here, the very
purpose [of this division] is to
make evident the distinction
between the [simplification]
tables (saranis), the observa-
tional zijes (jica-rasadi), and the
computational zijes (jica-hisabt);

Note: This section includes the
Devanagari transcriptions of the
Persian names of earlier Islamic-
ate simplification tables (sarani):
see Appendix § C;

. a description of an almanac

(paficangapattra):
Y T S aaued oAy e
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cun az zij mavazi®i sitaragan dar
riiziha-yi yak-sal biriin arand dar til
u “arz u ittisalat-i 1$an ra ba yak-
digar u taliha-yi fusil u ijtima‘at u
istigbalat u qiranat u kusif u husif
u ru’ya-yi ahilla w manand-i an dar
daftar navisand an ra taquim hwan-
and u taquim dar lugat rast dastan u
qimat kardan ast

When one extracts the pos-
itions of celestial objects for
every day in a year inside
a volume with their longit-
udes, latitudes, their mutual
conjunctions/applications  (itti-
salat), the ascendants of the
seasons (tali‘ha-yi fusil), their
conjunctions (ijtima‘at), oppos-
itions (istighalat), conjunctions
(giranat), the solar and lunar
eclipses, the sighting of the new
Moons, and similar matters,
it is called almanac (taguim).
And taquim literally means to
‘straighten’, to ‘fix’; and

10. on the advantage (fayida) of al-

manacs (taquim) and zijes, and

10.

atha yatra jicatah sarvavarsasya
dinesu  grahanam  sphutatvam
Sarasca  grahanam  parasparam
ittasalani rtuprarambhalagnam
piurnamasilagnam amavasyalagnam
grahanam  ekakalayam samyogah
kirananama candragrahanam
siryagrahanam  candradardanam
likhyate  tannama  takavimeti
paiicangapattram ityarthah | krama-
paripadya  yathasthanaraksanam
takavimasabdasyetyartham |

Now, [extracted]| from the zij,
[the book] where, for the days
of every year, the true posi-
tion [ie., longitude] and latit-
ude of the planets; the mutual
[Tajika configuration of] con-
junctions/applications (san: itta-
Sala, pER: ittisal) of the planets;
the ascendant of the beginning
of the seasons (rtu-prarambha-
lagna); the ascendant of the the
night of full Moon; the ascend-
ant of the night of new Moon;
the conjunction (samyoga), called
kirana (PEr: giran) by name, of
the planets at a moment of time;
the lunar eclipse; the solar ec-
lipse; [and] the visibility of [the
disc of] the Moon is written, that
is called takavima (PER: taquim)
meaning the almanac (paficanga-
pattra). For this purpose, the reg-
ular root of the word takavima is
[to be understood | as the preser-
vation of the appropriate place;
and

on the use (prayojana) of alman-
acs (takavima) and zijes, and of
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of observation (rasad): see Ap-
pendix § E.

[§ID.2]
£33 (=S (qism-i duvum):
Second part

Begins with:
wﬁe\S@jOﬁ\QU&a)Qijé

@l 0b s ale slerm)
dar halat u sifat-i in zij ki bar hama zijha-yi
sabiqa tarjih ba an yafta

On the characteristics of these tables
which make them superior to earlier
tables.

Ends with:
of o8hy 5 olalcdss oo 2 055
ut’S u:“ S ol r)Y g) g:,.?-\j CJJ&
J‘J.b‘ DL OJ:JLM.{}.J )J.gﬁ 9 Lad C‘j) b
S e .,\;.',\;)f s VJL; LS|
9 ‘)LJ&‘ )L@o‘ 9 A)A.} < 0 Ode Sl
oLl 5 oledl crmpe OF & L Sl
LYl 6 pladle slasl ol plr peslaw
5 Jseme Wlle ol 53 alian &> O
Wb sgne
akniin bar jami*-i dawlat-hwahan u band-
agan-ian hazrat vajib u lazim ast ki in kitab
ra ravaj dahand u mukarrar navisanda dar
atraf u aknaf-i “alam mashiir gardanand ba
naw‘t ki dar andak maddat dar jami®-i bilad
w amsar itibar u istihar yabad ki an miijib-i
istihar u baqa-yi nam-i saadat-farjam-i in
badsah-i ‘ali-an ta abad al-abad Savad u
mustalzam an ast ki tarih-i mubarak-i an
hazrat hamisa dar “alam ma‘“miil u mashiir
basad

127
observations (rasada): see Ap-
pendix § E.

[§ID.2]

&R (doitiyaprakara, lit. the second
kind): Second part

Begins with:

Y fEfavmN ST = =i acaaal
SR AR STt qeTfe |

atha dvitiyaprakare 'sya jicasya prasamsa
yatsarvebhyo  jicebhyo  mahatmyam
prapnoti tathahi |

Now, in the second part, the praise of
this z7j, which, amongst all [ other] zijes,
obtains magnanimity thusly.

Ends with:

YT T HETRIRIASSH ATZIHARY
T AR FRA Fg2ll ST TR«
fosemairen fag fafay Svag aume Twere
[N SIS N e \\O\(‘\‘\: ha¥ ha
oh\hﬁ.?qa'\i%! o ~ :\(: "\\
R Rt R T e
ACH: AT T T et
A |

adhuna sarve mahaprabhusubhavarichaka
avasyam evasya granthasya prasiddhim
karayantu bahuso 'sya pustakani likhapa-
yitva diksu vidiksu presayantu yathasya
granthasya  prasiddhir  bhavati  yatha
svalpair  dinaih  sakaladesanagaresu
prasiddham idam bhavati punar asya
mahaprabhor  namasubhayati  samsare
sthiram ciram vasati prayojanam idam
mahaprabhoh sakah sadaivasmifi jagati
sarvatra pravrttya prasiddho bhavati |
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Now, it behoves every well-wisher and
servant of His Majesty to circulate this
book and, by repeated copy, make it
famous in every corner of the world, in
a manner that, in a short time, it will
gain credit and fame in all countries,
by which the auspicious name of this
High Emperor will be famed and en-
dure for all eternity. From this, it will
necessarily ensue that the blessed era of
His Majesty will be forever established
and famous in the world.

Remarks Contains, inter alia,

1. statements on the conditions for
writing an observational zij and
the reason why the author chose
to compose a computational zij:

NI S Ll ase
oyl dxs 93 S Jl w31 2SS
gbjl.’.a B J.“& 5 Sgden rLoJ Qb;
QT ) 3 weors AN 9 )l:..wg
b gl s dbe s oelr 5 iy LS
Jl w3l i S5 cale ol
S fowowws 9 S J.'))'\JJ.; B1’Y ufl‘
ST 0 sk e el
03 yosd a1y e b Ol Ly 0350

Sy b iy 5L
mahft namanad ki c¢iin zij-i rasadi
ba kamtar az st sal ki dawr-i sab‘a
sayyara dar an tamam misavad u
gayr az muquinan-i bisyar u alat-i
sahiha u nasb-i an kama yanbagt u
jah wmal u firag-i bal natavan saht u

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

Now, certainly, may all the well-
wishers of the King bring about the
renown of this text. After having
made [manuscript-|copies of this re-
peatedly, may they diffuse [these cop-
ies] in every part of the world so
that the renown of this book grows
in a manner that within the littlest
of days in all the countries and cit-
ies this [text] becomes famous, [and]
moreover, the name of this King be-
comes a blessing [and | maintains [its]
steadfast and long-lasting purpose in
the world. [Thus,] the era of the King
will always be celebrated in this world
everywhere by [its] use.

Remarks Contains, inter alia,

1. statements on the inability to
update in time a three-hundred
year old zij (i.e., the Zij-i Ulug
Big) observationally, bearing
upon al-Tiist’s statement:

kimova trimsadvarsebhyo ‘py adhi-
kakalena yada rasadam sadhyate
tadativa Suddha graha bhavantiti
‘lamatatiisinamnacaryena  svajice
proktam  tasmad  imam  eva
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agar bistar az st sal ba in kar pardaz-
and bihtar u sahthtar buvad cunanci
allama tisi dar zij-i hwud avarda
bina bar an fursat ra ganimat Su-
murda ihtiyar-i zij-i hisabi namiid
It is known that it is impossible to
make an observational zij in less
than thirty years, in which the
revolution of the seven planets
is completed, and also without
many assistants, exact instru-
ments and their installation as
is required, a high rank, fortune
and leisure. If more than thirty
years are spent on this work it
will be better and more perfect,
just as the learned [Nasir al-Din|
Tasi related in his own zij. On
this ground, having seized the
opportunity, [this author] chose
to [write] a computational zij;

. statements proselytising the di-
vine era of Sah Jahan in relation
to writing astronomical tables de-
rived from the Zij-i Giirgani (an
alias of Zij-i Ulug Big).

bahusamayam matva  hisabijica-
syangikaro maya krtah |

Otherwise, if observation
(rasada) is made over time in
excess of three-hundred years,
then extremely precise [pos-
itions of the] planets can be
determined—this is said by
the preceptor ©Allama al-Tasi
(alamata-tiisi) in his own zij.
Therefore, having thought about
this [for a] long time, the promise
of [composing] a computational
zij (hisabi-jica) is made by me;

. statements on the superiority of

the numbers contained in the
Zij-i Ulug Big; and

. list of certain modifications

made in the tables, especially the
correspondence between values
found in some tables and the
abjad values of names of Sah
Jahan; and the addition of dates
given in the divine era of Sah
Jahan.
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[§ID.3]

oo (b (qism-i sivum):
Third part

Begins with:

0 S ealel Cunle bl Oly 5o
ol L Sde 5 Jsane dore )
dar bayan-i muvafagat u mundasabat-i
a‘dadr ki dar in zij-i said ma“miil u madkiir
ast
On the conformity and convenience of
numerology (a‘dad, lit. numbers) cal-
culated and mentioned in these fortu-
nate tables.

Remark Contains a detailed exposi-
tion on the correspondences between
the abjad values of several names given
to Sah Jahan and various astronomical
parameters; for example, the number
of solar days in a year (365) and the ab-
jad value of ‘Sah Jahan’ (365). Includes
tables.?

[§ ID.4]
eolexr 3 (qism-i Caharum):
Fourth part

Begins with:

)\ L ob)jT J.W @) olys ‘\guT ;.3 Br)
Sesly Bl 5 wlel 25 j/abr_:m
oM\) J.;J.A 4! BT g5<:¢ 8\ @)

7 Analternative understanding of the word
aprayojakatva as the ‘state of being without
the means to cause or effect’, i.e., being in-
effective, lends a second translation of this
opening statement: ‘Now, due to ineffect-
iveness, the third part is not considered.’

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

[§ ID.3] ss
(trtiyaprakara, lit. the third f. ;v Al

kind): Third part f. v Kh

Begins with: -8vPg

N JAATRR] A OTel SR, |

atha trtiyaprakaro navivarnito 'prayoja-

katvat |

Now, on account of irrelevancy (apra-

yojakatva), the third part is not con-

sidered.”

[§ID.4] ss

TGATER (caturthaprakara, lit. the fourth ff. 7v-or Al

kind): Fourth part ff. gv—11r Kh
ff. 8v—1or Pg

Begins with:

Y agam?r{ ST e
WWTR:‘J STt qd-
Wd"«lﬂlﬂd(lﬂldlq

N C

TR
foEaagfsh aggsrAui fafand o<k |

8 A more extensive discussion on numer-
ology in the Zij-i Sah Jahani is to appear
in Matthew Melvin-Koushki’s forthcoming
publication (personal communication, July
2023).
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dar dikr-i anci dar in zij ba ‘amal qvarda
Sud az tashihat u ihtiraat u ilhaqat ziyada
az zij-i ulug bigi nawwara llah marqad
rasidihi

On what was introduced to the calcu-
lations in these tables in terms of cor-
rections, inventions, additions [that are
made to the] Zij-i Ulug Big—May Allah
enlighten the tomb of His observer.

In two verbal recollections (dikrs), the
first beginning with:

eVl LY 5e JWl adle (3l 3 el
Ll il Vi}n”) Sl ol sl
ol SLIl all Ll sanadl VJL*J\ o
oj.l.e kgl ey 8l CAL.» CAL’
LY s oladl Sl dam 5 e ol GeiBal
03,30 Jom O Ao )l agde Oles)
J.':)ﬁ
dar anci qabl az in ‘allama al-%lim
al-azam nasib rayat al-fazl wa-I-hukm
iftihar al-ulama fi 1-%alam  al-magfiir
bi-Sinayat  allah  al-malik  al-samad
mawlana muhammad u salik masalik
al-tahqiq nahij manahij al-tadqiq zubdat
al-muhandisin ~ gidwat  al-mudaqqiqin
al-marhiim bi-rahmat al-malik al-mannan
mawlana  rizbihan  “alayhim  al-rahma
wa-l-gufran ba ‘amal avarda biidand
On what was brought to calcula-
tions before these [tables] by the most
learned, holder of the standard of ex-
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atha caturthaprakare paramesvaraprasadat
praptasvargasya mirajyaiilagabegasya
jicato navanavavastiitpadanair - grantha-
Sodhanair granthantarad aniya likhanair
yadadhikam tadanukramanam dvividham
proktam |

Now, in the fourth part, compared
to the zij of Mirza Ulug Big (mirajya-
ulaga-bega) who obtained heaven by the
mercy of God, what is superior by writ-
ing, having brought [it] from the in-
terior of the book [i.e., from inside
the Zij-i Ulug Big] by correcting the
book [and] by producing things that
are completely new, proceeding meth-
odically, that is described in two ways.

In two parts (dvividha), the first part be-
ginning with:

SERRCC| fasraitede gReTvecas-
TAYHE TN ISR : G-
I ﬁﬁ?ﬂ:lmgmaw 3 ITATIOT-
HEERE Al Feiagl @R
WWW HI(’)HI(I\!‘IM&I‘\&J q0
T R STFA: |

tatra purvam visvaikapanditasya yukti-
pandityadhvajasthapakasya samsare bud-
hajanayasasah  parameSvaramocitapara-
dhasya maulanamahammadasya punah
pramanikasiiksmajfianam pathipathikasya
kalavidam sarasya  paramesvaramocita-
paradhasya maulanarojavihakhya ya ya
krtis tasyas tasya anukramah |

First then, whatever is in the com-
position of Mawlana Muhammad
(maulana-mahammada), the one whose

HISTORY OF SCIENCE IN SOUTH ASIA 11 (2023) 84-209

SS

ff. 7v-8r Al
f.9v Kh

ff. 8v—or Pg



78]

ff. 4v—5r D
f. sr—6r H
ff. sr-6r L
ff. 8r—gr O
£-Q
p-7R

ff. 4v—5v S

132

cellence and authority, glory of the
learned in the world, forgiven by the
grace of Allah, who is the King, the
Sublime, Mawlana Muhammad and
the traveller of the paths of certainty,
the pointer of the roads of scrutiny, the
best of the geometers, an exemplar of
inspectors, the late and regretted by
the mercy of the King, the Bounteous,
Mawlana Rizbihan—May the mercy
and pardon [of Allah] be upon them;

and the second beginning with:

Joe oy glaody eSS cpl anuys

cbjjT 0 s g,&f S5 03 g3
dar nci in kamtarin-i bandaha-yi dar-
gah ‘amal namiida u az kutub-i mu‘tabara
avarda

On the calculations made by this lowest
of the slaves of the [heavenly] palace
[Mulla Farid ] and on what was chosen
from reputable books.

End with:

Joe 3 K p s s GELS )
ok b o all elasl spd i s
il L8 buyl 8 Ks ol
dar zij-i giurgani w Sarh har yak dar
mahall-i hwud gufta savad insa® llah ta%la
ba candin juz’yat-i digar ki tnja tadkar
nayafta
In the Zij-i Gurgani and in its com-
mentary, every [topic] is discussed in
its own place, if God—May He be
exalted—wills, with some more details
which are not here mentioned.

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

transgressions are forgiven by God,
the one venerated among wise men
in the world, the establisher of the
standard of erudition by [his] ra-
tionales, a one [true] scholar in the
world; and of the one named Mawlana
Riazbihan (maulana rojaviha), the one
whose transgressions are forgiven
by God, the one who is the essence
of men learned in the arts, a guide
to the path of men possessing subtle
probative knowledge—an enumerated
list of contents of all of that [is now
described |;

and the second part beginning with:

SRRECIRIRG e aIh: |

atha  dvitiyo ~ "nukramo

denoktah |

mullaphari-

Now, the second enumerated list of
contents stated by Mulla Farid (mulla-
pharida).

End with:
o 1:l_a_(‘ o LahaN |

svasvavisaye sarvam vivarnyate |

In their own respective
everything is described.

topics,
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Remark Contains, in two separ-
ate enumerated lists, the 11 addi-
tions/improvements to the Zij-i Ulug
Big made by Mawlana Muhammad
and Mawlana Razbihan and the 101
additions/improvements to the Zij-i
Ulug¢ Big made by Mulla Farid.

[§ID.5]

o>y o3 (qism-i panjum):
Fifth part

Begins with:

353 5 ol 5 Jle g Al S o
o sl

dar ma‘rifat-i tarth w sal u mah u riiz u

ajza-yian

On the knowledge of the eras, years,

months, days and parts of the day.”

Ends in:
Bls ke d3l- Il obs € Sl sl
T 0 s b e b 05 A3 ol
C)J\;}- Bl .la.....a O b Wil sl
KU EP WA FRTC GPC R CUN JEU
JACM\MO‘)J“"")" @)U ‘J:’\J
ol gt 4zl 5 A3L Kos gy o3
Ao ol Al el G b
e b s p b s Slemald
Uas )0 5 gk )l 5 (S )b
L OB s o 53 SO a5 sl
Lol Ll

9 This section corresponds to the intro-
duction (mugaddama) in the first discourse
(magqala-yi avvalin) of the Zij-i Ulug Big.

10 Sédillot’s edition of the Zij-i Ulug Big
adds the following additional occurrences,
which the Sanskrit translation appears to
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Remark Mirroring the Persian, the
Sanskrit text also contains an enu-
merated list of Mavlana Muhammad’s
and Mavlana Razbihan's 11 ad-
ditions/improvements to the Zij-i
Ulug Big, as well as an enumer-
ated list of Mulla Farid’s 101 addi-
tions/improvements to the Zij-i Ulug
Big.

[§ID.5]
Q@AY (pasicamaprakara, lit. the fifth

kind): Fifth part
Begins with:
Y GFHYRN IRATIISIH |

Now, in the fifth part, the knowledge of
the definitions [of calendrical terms].

Ends in:

o = o . .
fhaTcardl s=T SET TsaSseH: |l

IFE ST FEATE
MR A a1 a8 1 IR
ATATET: ZTRT Wt |

A  UNHEAU  AINEERESEHEOHE-
a_ [N ﬁsﬁ o . o~ ey o ~
TR |

echo; see ZUB, p. 295:
L) Jal & W35 & sk L
ya tifani ya zalzala ya amtal-i inha

a flood or an earthquake, or such things
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avval-i salt ki dar an sal hadita-yi ‘azim
vaqi® suda basad Cun zuhiir-i millati ya
dawlati *° an ra mabda® sazand ta Cin
zabt-i awqat-i havadit-i digar hwahand ki
kunand ba an mabda® nisbat kunand u an
ra tarth hwanand u an ba hasb-i istilah-i
har gawm Cizi digar basad u anci mashiir
ast tarih-i hijri ast u tarih-i jadid-i sa‘id-i
ilahi-yi sah-jahant u tarih-i furs u tarih-i
rim u tarih-i maliki u tarih-i hindi u tarih-i
hata u uygiir u har yak dar mahall-i hwud
tadkar yabad insa® llah ta‘ala

The beginning of the year in which an
important event has taken place, such
as the birth of a religion or a state,'® is
made as a starting point, so that when
one wants to keep the times of other
events, they are connected to this start-
ing point and it is called an era. Ac-
cording the usage of each community;,
it will be a different thing. Those that
are famous are the era of the Hegira,
the new and fortunate divine era of
Sah Jahan, the Persian era, the Greek
era, the Maliki era, the Indian era and
the era of the Chinese and the Uyghur.
Each of them will be discussed in its
own place, God willing.

Remark See Appendix § F for a fuller
description of the contents of this sec-
tion.

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

yasminvarse syan mahabhiimikampah
kimvotpato 'nyo "thava rajyalaksmih ||
utkrsta syad bhiipateh kasyacid va
$akarambho jayate tatra varse || 22 ||
nanavidhah Saka bhavanti |

atha prasiddhatara arabiyasahajahaniya-
raumiyapharasiyamalakiyahindukiyakhita-

yiyaturakiyasaka —ye vartante tesam
vivaranam  svasvadhikare  karisyami
prakarane |

The year in which a great earthquake
or any other calamity occurs, or rather
[when] the glory of the kingdom of
some sovereign gets exalted perhaps,
the beginning of a calendrical era com-
mences in that year. 22

The calendrical eras are of various
forms.

Now, I shall describe in individual top-
ics, in chapters, what exists in the more
well-known eras of the Arabic [Hijri]
(arabtya), Sah Jahan (éahajahaniya),
Rami (raumiya), Persian |Yazdgirdi]
(pharasiya), Malaki (malakiya), Hinda
(hindukiya), Chinese [and Uyghur]
(khitayiya), and Turkic (turakiya)
calendars.

Remark See Appendix § F for a fuller
description of the contents of this sec-
tion.
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[§1]
o9l ds (magqala-yi avoalin):
First discourse

Begins with

aﬁw\wjj@\):aﬂﬁ

<L
dar ma‘rifat-i tavarih u an mustamil ast bar
nuh bab

On the knowledge of the eras. In nine
chapters.

[§ L1]
Js! <UL (bab-i avoal):
First chapter

Begins with
Slerals ) ml S s

dar ma‘rifat-i tarih-i ilahi-yi sah-jahant

On the knowledge of the divine era of
Sah Jahan (tarih-i ilahi-yi $ah-jahant).

Remark See Appendix § G for the
text and translation of this chapter.

[§I.2]
es> b (bab-i duoum):
Second chapter

Begins with
dal 51Ol sl gmen oyl i ime 5o

Mbw‘t{w‘ab‘ydug‘\'rw

X on.AJé
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[S§T]
YRHRIS (prathamakanda):
First part

Begins with

Y UEETE TEARAE:  GHRE-
oo™, | TR AW At B |
atha prathamakande saptabhir adhyayaih
samastasakavivaranam | Sakasya nama
tarikheti kathayanti |

Now, in the first part, with seven
chapters, the descriptions of all the
calendrical eras. The name of an era is
called tarikha (pEr: tarih).

[§I.1]

UIHTAM (prathamadhyaya):

First chapter

Begins with

T FEFTAT AMETE IR 0T |

tatra prathamadhyaye S$ahajahaniyasaka-
vivarnam |

Then, in the first chapter, the de-
scription of the era of Sah Jahan
(8ahajahaniya-Saka).

Remark See Appendix § G for the
text and translation of this chapter.

L§ I.2]
fedraram (doitiyadhyaya):

Second chapter

Begins with

o feirar foreme | kT
T AHREN | ST TR 99 HaEH-
HE 9 |
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ff. 6v—7r D
f.ovH
f.orL

ff. 10v—11r O
f.-Q
pp-10-11 R
ff. 6v—r S
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dar ma‘rifat-i tarih-i hijr1 ibtida®>i an az
avoval-i muharram-i an sal biida ast ki
paysambar-i ma muhammad mustafd salld
llah ‘alayhi az makka ba madina tasrif
farmiida and

On the knowledge of the Hijri era
(tarih-i hijri). The beginning of this
[era] was on the first day of Muhar-
ram of the year in which our messenger
Muhammad the Chosen—May God’s
prayers be upon him—{left] Mecca and
honoured Medina [with his visit].

[§1.3]
e s b (bab-i stoum):
Third chapter

Begins with

35 b 5l s e b S ime o
u*’)-sz‘bu-’)“\'&*‘" Ob‘j)‘.buoéy ‘\.«.J:)J
M de o:j\j.\:» s

dar ma‘rifat-i tarih-i riomi mabda®-i in tarih
dii-Sanba biida ast bad az vafat-i iskandar
bin faliqiis ritmi ba davazdah sal-i Samsi

On the knowledge of the Rumi era
(tarth-i ramrt), i.e., the Greek [Seleucid ]
era. This era starts on a Monday, twelve
solar years after the death of Alexander
(iskandar) [the Great], son of Philip [II]
of Macedon (faligiis riimi).

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

atha dvitiyadhyaye hijarisakajiianam |
paryayena tasya namarabiti | asya Saka-
rambhe piirvam muharamamasarambho
babhiiva |

Now, in the second chapter, the knowl-
edge of the Hijri era (hijari-Saka). Al-
ternatively, [it is called the] Arabic
(arabi) [era] by name. Formerly, the
beginning of the month of Muharram
(muharama) was at the beginning of
this era.

[§ 1.3]
(trttyadhyaya):
Third chapter

Begins with

Y JAATARD EHRHRH | 3T T6-
IR GRS | SR 4:
RER WWW
3R 9l S |

atha trtiyadhyaye riimisakajiianam | asya
Sakasyarambhe somavaro babhiiva | phaila-
kiisarimitinamno yah putrah sikandaras
tasya nidhananantaram  dvadasasaura-
varsair ayam Sakah pravrtto 'bhiit |

Now, in the third chapter, the knowl-
edge of the Rumi era (rimi-saka).
Monday was at the beginning of this
era. Twelve years following the demise
of Alexander (sikandara) [the Great],
the son of the one named Philip [II]
of Macedon (phailakiisa-riimi’), this era
came into circulation.
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ff. 7rv D
f.8rH
f.7vL
f.11r O
f.-Q
p-11R
ff. 7rv S

78]
f.7vD
f.8rH
f.7vL

ff. 11rv O
f.-Q
p-12R
f.7vS
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[§L.4]
eoler b (bab-i caharum):
Fourth chapter

Begins with

590 b pl sdee b )l e s
g e s Jle Jy 035 addw
Sl V}J« u_{jl.n J.&-\ "y )L“:J.@_..Z

dar ma‘rifat-i tarih-i furs mabda®i in tarih
riiz-i sth-sanba biida avval-i sal-i juliis-i
yazdajird bin sahryar ki ahir-i mulitk-i ‘a-
jam ast

On the knowledge of the Persian era
(tarih-i furs), ie., the Yazdgirdl era.
This era starts on a Tuesday, in the
first year of the coronation of Yazdgird
(yazdajird) son of Sahryar, the last king
of Iran.

[§ 5]
o=y <b (bab-i panjum):
Fifth chapter

Begins with

Cyeie gl gl S b Shpme o

Aoy ARAYH el M olales el
ek OO

dar ma‘rifat-i tarih-i maliki n tarih
mansiib ast ba sultan jalal al-din malik-sah
bin alb arslan saljiiqr

On the knowledge of the Maliki era
(tarih-i maliki). This era is related to
the Seljuk Sultan Jalal al-Din Malik Sah,
son of Alp Arslan of the Seljuk [Em-
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[§L.4]
AJATAM (caturthadhyaya):
Fourth chapter

Begins with

A FUTAE ARG

AFERE] A DT | @ G5

i HE'I%?\BHTRT HETRE T E T A1GE
T TP, |
atha  caturthadhyaye  tarikhaphura-

sajiianam | asya Sakasyarambhe bhauma-
varo babhiiva | Saharayarasya putro yo
yajdajiradanama  mahaprabhus  tasya
rajyasamayad asya Sakasya pravrttir asit |
Now, in the fourth chapter, the knowl-
edge of the Persian era (tarikha-phu-
rasa).  Tuesday was at the begin-
ning of this era. The circulation of
this era commenced from the time
of the reign of the [Sasanian] king
named Yazdgird [III] (yajdajirada), son
of Shahryar ($aharayara).

[§ L5]
QRHTAM (paiicamadhyaya):
Fifth chapter

Begins with
Y q%m'a:ﬁ aﬁ@n?ﬁﬁaﬁ | ABA-
\’:'I{Hdbld(‘ld)\rﬁ'zlldrl‘:llq ‘13[ ﬁ?ﬁ'ﬁ\_ﬂ?ﬂ

FEAHSHARIA AT HERIEE T
BRI ST S |
atha  paiicamadhyaye  tarikhamalaki-

jiianam | alabaarasalanasalajitkitinamno
yah putrah sulatanajalaladdinamalaka$a-
heti nama mahabhiipas tasya sambandhena
$ako "yam jatah |

Now, in the fifth chapter, the knowl-
edge of the Malaki era (tarikha-malak?)
era. This era was produced in rela-
tion to the [Seljuk] King named Sultan
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ff. 8r—gv H
ff. 7v—or L
ff. 117v—13r O
f.-Q
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78]

ff. 10rv D
ff. gv—1or H
f.orL

f.13r O
f.-Q
pp-15-16 R
ff. 8v—or S

78]

f.10vD
f.1or H

ff. grv L

ff. 13r-141 O
£-Q
pp-16-17 R
ff. grv S
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pire] (alb arslan saljiiqr).

[§ L6]
s b (bab-i sisum):
Sixth chapter

Begins with

oo e Sl g ol il
Jsdr Gk 5

dar danistan-i in panj az yak-digar ba

tarig-i ‘amal u ba tarig-i jadval

On determining these five [eras] from

one another via calculation and via

tables.

[§ L.7]
o~er b (bab-i haftum):
Seventh chapter
Begins with
ke 706 oby s
dar bayan-i tarih-i hindi
On the explanation of the Hind1 era
(tarih-i hindr).

Remark See Appendix § H for the
text and translation of this chapter.

[§1.8]
<UL (bab-i hastum):
Eighth chapter

Begins with

ol WSe

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

Jalal al-Din Malik Sah [I] (sulatana-
jalaladdina-malaka-$aha), the son of the
one called Alp Arslan of the Seljuk
[Empire| (alaba-arasalana-salajikt).

[§1.6]
S8 (sasthadhyaya):
Sixth chapter

Begins with
3T YOI FANIET0T QO 0T

N ¢

HIYdl |

atha  sasthadhyaye  paficatarikhanam
parasparajiianam ganitena kosthair va |
Now, in the sixth chapter, the mu-
tual knowledge of the five eras (pafica-

tarikha) [from one another| with com-
putation and with tables.

[-]

A corresponding chapter is absent.

[§L7]

HEHTA™ (saptamadhyaya):

Seventh chapter

Begins with

D] S N < S N a .

o ii\f\ < .al
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dar istihraj-i tarih-i hindt az tarih-i “arabt  atha  saptamadhyaye vikramarkasakato

u ‘aks-i an hijarisakajfianam  hijarito  vikramarka-
Sakajfianam ca |

On the derivation of the Hindi era Now, in the seventh chapter, the

(tarith-i hindr) from the Arabic era knowledge of the Hijri era (hijari-

(tarih-i arabi) and vice versa. Saka) from the Vikram Samvat era
(vikramarka-5aka) and the knowledge of
the Vikram Samvat era from the Hijri

[era].

z5) [§ L9] [-]
ff.10v-15v D g b (bab-i nuhum): A corresponding chapter is absent.
ff.1ov-13v H Ninth chapter
ff-gvazvL Begins with
ff. 14r-18v O B
£.-Q de\j}ﬂ‘)&}@)t' &:JJM‘)}
pp-17-24 R sl J...a.% 6>
ff.ov-13rS  dar ma‘rifat-i tarih-i hatd w wygir u an

mustamil bar dah fasl ast

On the knowledge of the Chinese

(tarth-i hata) and Uyghur (tarih-i uygiir)

eras. In ten chapters.
V4| [§I.10] [-]
ff.15v-16rD @A <UL (bab-i dahum): A corresponding chapter is absent.
f.14rH Tenth chapter
fasrL Begins with
f.18rO
£-Q @JU )‘ Uﬁ.ﬁm f[ﬁ\ CA&JM BE)
p.25R dar ma‘rifat-i ayyam-i mashiira az tarih

f.13vS On the knowledge of the public days in
these eras.

Remark Contains, inter alia, a
Muslim calendar with a number of
festivals and commemorations related
to the family of the Prophet and Shia
imams, and a Hindu calendar with
seven festivals; see Appendix § .
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[-]

A corresponding colophon is absent.

[§I.col]
[Colophon]|
RO || SR I s AR L e o A
o f\‘ o ~ i
T | e 3 el
PIECEIRE SIS HTCC BT BT i

b o O o

qled
HUE FRTTCHA |
yah $ri Sahijahavinrpalamukutalankara-
ciidamanis tasyajiam avalambya dustaram
amum siddhantasindhum taran | nitya-
nanda  iti  dvijottamakrpah  Srideva-
dattatmajas tarikhakhyavinirnayena
sahitam kandam hy agad adimam |
Having obeyed the command of the
one who is the jewel in the crown
of King Sah Jahan ($ahijahari, lit. the
Emperor of the World), i.e., Asaf Han
[and] accomplishing that formidable
[task of composing the] Siddhanta-
sindhu [lit. an ocean of doctrinal
truths], Nityananda, [the one worthy
of] the mercy of the best Brahmins,
the son of Sri Devadatta, has indeed
finished the first part associated
with established entities called eras
(san: tarikha, pER: tarih).
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ff. 15r—22v H
ff. 13v—20v L
ff. 18v—27v O
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pp- 2641 R
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[§ 1]
£ dls (magqala-yi duoum):
Second discourse

Begins with

4};..5‘5 d}ﬁd&jal}}\ @JM‘)J

ff.a3r21vS o5 5 Caww J.a:’...l.,a sl ol Gl

ZS]

ff. 16r-171r D
ff. 15rv H

ff. 13v—14r L
ff. 18v—19r O
f.-Q

pp. 2627 R

ff. 13r-14r S ).12- [3 Coond C)B- Lﬁ uj.p J,pb— &T

11%’,@

dar ma‘rifat-i awqat u tali®-i har vaqt u anci
ta‘allug badan darad mustamil bar bist u
dii bab ™

On the knowledge of [finding] the
times (awqgat) and the ascendant (tali®)
at each time, and whatever belongs to
it [i.e., all things related to this topic],
including twenty-two chapters."'

[§II.1]
Js! <b (bab-i avoal):
First chapter

Begins with:

ol 3K e S Ol o
&u\}ﬁ)b‘)wc‘)b)uy

11 MSOreads: b 4w 5 G (...bist usih
bab) “...[including] twenty-three chapters.”
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[§ IT]
G REILS (dvitiyakanda):

Second part

Begins with

feraTg e afagagd |

g fopfa sAwara sieTol =\ : |
SRlECiRE I CRIR B PHE L ST
TATHIIAHRSH | dgUaR <Ay FIEwd |
nityanandasvariipaya saccidvayamurtaye |
advitiyaya vibhave 'nantaya brahmane
namah ||

atha dvitiyakande dvavimsatyadhyayair
abhimatasamayas  tatkalikalagnam  ca
tadupayoginy api jiayante |

Obeisance to Brahman who is the em-
bodiment of eternal bliss, the One who
has the form of both existence and
thought, the One who is without a
second, the omnipresent One, the One
who is infinite.

Now, in the second part, the de-
sired time (samaya) and the ascend-
ant (lagna) at that time, as well as
[things] using that, are understood
with twenty-two chapters.

[§II.1]

UIHTAM (prathamadhyaya):

First chapter

Begins with:

SERIRDRUIE I B U CE S G TR R
o S \\: o . ¢C % ﬂc;
g qEd | a9 SeaEsa
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ZS]
ff. 17rv D
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J:.é‘« 9 ;;abS 9 @L’u JL‘.A G)J 9|J.>-\ 9 G‘)>

ol
dar bayan-i ma‘rifat-i jins-i har yak az

hasil-i Zarb u harij-i gismat u jadr yani

danistan-i anki hasil-i zarb ya harij-i qis-
mat ya jadr az kudam martaba ast az
maratib-i marfiuat u daraj u ajza’-i daraj
mitl-i daqayiq u tavani u gayr-i an

On the expression of the knowledge of
each genus (jins) [of digits] from the
result of multiplication, and the quo-
tient of division, and the square root.
In other words, to know what is the
position of [the digits in] the result of
multiplication, or the quotient of di-
vision, or the square root, from the
positions (maratib) of elevated [ranks]
(marfiiat) [sc. integer number of re-
volutions], and the degree, and the
fractional parts of a degree like minutes
and seconds and so on.

[§11.2]

es> b (bab-i duoum):

ff. 15v—6r H S€cond chapter

ff. 14rv L

ff. 19v—20r O

f.-Q
pp- 2728 R
ff. 14r-151 S

Begins with:

~

O ey 8 el b biss o o

i wL..» slel anl

dar ‘amal-i ta“dil-i ma bayna l-satrayn ki
bina®-i an bar arba a“dad-i mutanasiba ast

On the method of interpolation
(‘amal-i ta“dil) between two lines [of
a table], which is constructed via
the four correlated numbers (a°dad-i
mutanasiba) [i.e., the rule of three].
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tatra  prathamadhyaye gunanabhajana-
phale milam ca parivartadisthanaih
kaladisthanair va kim jattyam syad iti
jiiayate | tatra  ganitasaukaryartham
yavanaprasiddhaprakarenankasthananam

samskrtasabdaih samjiia kalpyate |

Then, in the first chapter, what [digits]
should belong to a particular genus
(jatiya) in the result of multiplication
and division, and the square root, that
is understood by [inspecting] the po-
sitions of revolution etc. (parivartadi-
sthana) or by the positions of minute
etc. (kaladi-sthana). There, for the pur-
pose of facilitating ease in computa-
tions with the method famous amongst
the Muslims, the name of the positions
of the digits (arika-sthana) is declared
with Sanskrit words.

[§1L2]
fedrarem (doitiyadhyaya):

Second chapter
Begins with:

a1 faefameard fEmmsraichioara, |
T 1S W | ST Yddl: q{E-
e aqURI=TEfed | dgei = |

atha dvitiyadhyaye dvikosthantarottha-
phalasadhanam | tasya miilam trairasikam |
atra  yavanah  parasparasambandhicatii
rasin ganayanti | tallaksanam ca |

Now, in the second chapter,
the demonstration of the res-
ult derived from the difference

between two cells.  The basis of
this is the rule of three quantities
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ff. 15rv L
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f.-Q
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f.16r S
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[§ IL3]
e s b (bab-i stoum):
Third chapter
Begins with:
3 e Sdpre 2
dar ma‘rifat-i jayb u sahm
On the knowledge of the Sine (jayb)

and the Sagitta (sahm) [i.e., the versed
Sine].

[§ I1.4]
eoler b (bab-i caharum):
Fourth chapter

Begins with:
qu:.a.A L}L C;JJM P
dar ma‘rifat-i zill-i miqyas

On the knowledge of the shadow (zill)
of a gnomon.

[§IL5]

o=y <2b (bab-i panjum):
Fifth chapter

Begins with:

Sl
dar ma‘rifat-i mayl-i ajza®i falak al-burij
az mu‘addil al-nahar

On the knowledge of the declination
(mayl) of parts of the ecliptic (falak
al-buriij) from the celestial equator
(mu‘addil al-nahar).

143

(trai-rasika). Here, the Muslims
take into account four correlated digits
(paraspara-sambandhi-rasi), and their
definitions.

[§IL.3] ss
AT (trtiyadhyaya): ff. 16v-17v Al
Third chapter ff. 18r-19r Kh
Begins with: ff.a7rv g

1Y JAATA SRR |

atha trtiyadhyaye jyasarajiianam |

Now, in the third chapter, the knowl-
edge of the Sine (jya) and the versed
Sine (Sara).

[§11.4] ss
aga?‘aum (caturthadhyaya): ff. 17v—18v Al
Fourth chapter ff. 19rv Kh

. 1. ff. 17v—18r Pg
Begins with: (incomp.)
1] FJATA BT |

Now, in the fourth chapter, the knowl-
edge of the shadow (chaya) [of a
gnomon).

[§IL5] ss
QHHTAM (paiicamadhyaya): ff. 18v-19r Al
Fifth Chapter ff. 19v—20r Kh
Begins with: £-Ts

37 TEATHT il | = ATaehli-
F NN =~ |

atha paficamadhyaye krantijiianam | tatra
tavat krantisiitradisamjiiocyate |

Now, in the fifth chapter, the knowl-
edge of the declination (kranti). There,
firstly, the [technical] terms like circle
of declination (kranti-siitra) etc. are
stated.
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f.19r D
f.ayvH

ff. 15v—16r L
ff. 21v—22r O
f.-Q
p-31R
f.16rS

V4|

f.19r D
f.ayvH
f.16rL
f.22rO
f.-Q
pp-31-32R
ff. 16rv S

78]

ff. 19rv D

ff. 17v—18r H
f.16r L
f.22rO
f.-Q
p-32R
f.16v S
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[§IL6]

o o (bab-i sisum):
Sixth chapter
Begins with:

Sl Jdrs 51 CSTST A im0
dar ma‘rifat-i bu‘d-i kavakib az mu‘addil
al-nahar
On the knowledge of the distance

(bu‘d) of a celestial object from the ce-
lestial equator.

[§ IL.7]

oer 2b (bab-i haftum):
Seventh chapter

Begins with:

dar ma‘rifat-i $ayat-i irtifa® u inhifaz-i
kavakib

On the knowledge of the maximum el-
evation (gayat-i irtifi°) and depression
(inhifaz) of celestial objects.

[§ L8]
<UL (bab-i hastum):
Eighth chapter

- &

Begins with:
Blas 5T 5 sl bs duu by »

dar ma‘“rifat-i matalz -1 hatt iistiva u an ra
matali®i falak-i mustaqim niz giyand

On the knowledge of the ascensions
(matali®) [of the ecliptic] at the line
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[S§IL.6] ss
S8 (sasthadhyaya): ff. 19rv Al
Sixth chapter ff. 20rv Kh
Begins with: f-Tg
1Y TYTATH IRl |

atha sasthadhyaye spastakrantijianam |

Now, in the sixth chapter, the knowl-
edge of the true declination (spasta-
kranti).

[§IL.7] ss
HEHTA™ (saptamadhyaya): f.19v Al
Seventh chapter f. 20v Kh
Begins with: f.-Tg
Y TEATAE TEE  GHEAIRIH: -
TIQEAEARTHET = FH |

atha saptamadhyaye grahasya paramonna-
tamsanam adhahsthaparamabhaganam ca
jhAanam |

Now, in the seventh chapter, the
knowledge of the degrees of the max-
imum elevation (parama-unnata-amsa)
and the degrees of the maximum de-
pression (adhahstha-parama-bhaga) of a
planet.

[§IL.8] ss
STEHTAM (astamadhyaya): ff. 19v-20r Al
Eighth chapter ff. 20v—21r Kh
Begins with: f.-Pg

Y STEHTAR E’JW | ast SgiI-
ammqgfrug?m | ISEUHTE |

atha astamadhyaye vyaksoyamsajiianam |
tesam lankodayamsasamjiiapy ucyate |
tallaksanam aha |

Now, in the eighth chapter, the knowl-
edge of the rising [of zodiacal signs]
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f.20r D
f.18vH

ff. 16v—17r L
f.23r O
£.-Q
p-33R
f.17v S
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of the terrestrial equator (hatt-i istiva)
[i.e., the right ascensions of the zodi-
acal signs]. And that is also called the
ascensions [of the ecliptic] in the right
sphere (falak-i mustagim).

[§ILg]
¢ <b (bab-i nuhum):
Ninth chapter

Begins with:

o 5 O B s oLl s e o
S ol 5 Sl wlele 5 LU
dar ma‘rifat-i tadil al-nahar u qaws
al-nahar u qaws al-layl u sa‘at al-nahar u
sa‘at al-layl
On the knowledge of the equation of
daylight (ta“dil al-nahar); and the arc of
daylight (gaws al-nahar) and the arc of
night (gaws al-layl); and the hours of
daylight (sa‘t al-nahar) and the hours
of night (sa%t al-layl).

[§IL.10]
2 <UL (bab-i dahum):
Tenth chapter

Begins with:

A dUa.a e o
dar ma‘rifat-i matali®i balad

On the knowledge of the ascensions
(matali®) [of the ecliptic] of a locality
(balad) [i.e., the oblique ascensions of
the zodiacal signs].
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at the terrestrial equator in degrees
(vyaksa-udaya-amsa) [i.e., the right as-
censions of the degrees of the ecliptic].
All of them are also called the rising [of
the zodiacal signs] at Lanka in degrees
(latika-udaya-amsa) by name. Their
definitions are stated [as follows].

[§IL9]
AT (navamadhyaya):
Ninth chapter

Begins with:

Y ATHTA™ Wﬁﬁm TQFRTH
BTG = S, | St A Seur |
atha navamadhyaye caradinaratrivamanam
dinaratrihoradinam ca jiianam | tatra tavat
tesam laksanam |

Now, in the ninth chapter, the knowl-
edge of the ascensional difference
(cara) of the oblique diurnal circle
(dina-ratri-vama-[vrtta]) and of the
hours of day and night (dina-ratri-
hora) etc. There, firstly, all of their
definitions [are stated].

[§I1.10]
QREATAM (dasamadhyaya):
Tenth chapter

Begins with:

1Y FETAT e RIET-E, | I 4 |
atha dasamadhyaye nijodayamsajiianam |
tallaksanam ca |

Now, in the tenth chapter, the knowl-
edge of the rising [of the zodiacal
signs] in one’s own location (nija-
udaya-amsa) [i.e., the oblique ascen-
sions of the degrees of the ecliptic], and
their definitions.
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ff. 18v—19r H
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78]
f.20vD
f.19r H
ff. 17rv L
f.23v O
f.-Q
p-34R
f.18rS
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[§ IL.11]
V.a;jl:, <UL (bab-i yazdahum):
Eleventh chapter

Begins with:

b cime m Wlae S foe o
M@Lb,‘\

dar “amal-i ‘aks-i matali® yani ma‘rifat-i
tavali€ az matali® ba “amal

On the inverse method (‘amal-i ‘aks)
[of] ascensions (matali®); in other
words, the knowledge of the [ecliptic
degrees of the] ascendants (favali®)
from the [local] ascensions [i.e., from
the oblique ascensions of the ascend-
ants] by direct calculation.

[§IL12]
33)93 &b (bab-i davazdahum):
Twelfth chapter

Begins with:

S pen 423 5 e e e

dar ma‘rifat-i matali®i mamarr u daraja-yi
mamarr-i kawkab

On the knowledge of the ascen-
sions (matali€) of [the degrees of the
meridian| transit (mamarr)—[i.e., the
right ascension of the zodiacal sign cul-
minating with a celestial object]—and
the [ecliptic] degree of the [meridian]

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

[§ IL.11]

RIS (ekadasadhyaya):

Eleventh chapter

Begins with:

(o NN N Y aN . | [N N -
FequT |

athaikadasadhyaye svodayamsebhyo
vinaiva kosthakair vilomakriyato
vilagnamsakajiianam |  vilomakriya-
laksanam |

Now, in the eleventh chapter, the
knowledge of the [ecliptic] degrees of
the ascendants (vilagna-amsaka) from
the rising [of the zodiacal signs] in
one’s own location (sva-udaya-amsa)
[i.e. from the oblique ascensions of the
ascendants | without [using] the tables
[and] by using the inverse procedure
(viloma-kriya). The definition of the in-
verse procedure [is first stated |.

[§IL.12]

BIQRMAM (dvadasadhyaya):

Twelfth chapter

Begins with:

Y FEATAE A SFEREH A

AGZEIH |

atha dvadasadhyaye naksatrasya lankayam
udaye jate sati bhodayalagnavyakso-
dayamsabhodayalagnamsayor  jiianam |
tallaksanam |

Now, in the twelfth chapter, when a
celestial object rises at Lanka [i.e., at
the terrestrial equator], the knowledge
of the degrees of equatorial ascension
(vyaksa-udaya-amsa) of the [meridian]
ecliptic point (lagna) at the [time of]
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transit [at the time of rising] of a celes-
tial object—T i.e., the ecliptic longitude
of the zodiacal sign culminating with a
celestial object].

[§I1.13]
35w U (bab-i sizdahum):
Thirteenth chapter

Begins with:
J‘; u_jjc_j dua dUa.o ))

dar matali®-i tulii® u guriib-i kavakib

On the [right] ascensions (matali) of
the rising (tulii¢) and setting ($urib) of
celestial objects.

[§ TL.14]
22,4z L (bab-i dahardahum):
Fourteenth chapter

Begins with:
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rising of a celestial object—T[i.e., the
right ascension of the zodiacal sign cul-
minating with the celestial object]—
and the degrees of the [meridian] ec-
liptic point at the [time of] rising of a
celestial object—T[i.e., the ecliptic lon-
gitude of the zodiacal sign culminating
with the celestial object]. Their defini-
tions [are first stated].

[§\II.1 3]
AAGRTAM (trayodasadhyaya):
Thirteenth chapter

Begins with:

(Y THCRMTA AR I T ST
9 fsiicaiha=E, | dgemi garaEs
SR |

atha trayodasadhyaye naksatrasyodaya-
samaye ’stasamaye ca nijodayamsaka-
jianam | tallaksanam piirvardhamadhye
proktameva |

Now, in the thirteenth chapter, at the
time of rising (udaya-samaya) and time
of setting (asta-samaya) of a celestial ob-
ject, the knowledge of the rising [of the
zodiacal signs] in one’s own location in
degrees (nija-udaya-amsaka)—I[i.e., the
oblique ascensions of the degrees of
the ecliptic]. The definition of that has
already been declared in the first half
[of §II].

[§ IL.14]

AJRATAM (caturdasadhyaya):
Fourteenth chapter

Begins with:

Ity =gearEE siftadeaiRmaRizng:
o . l
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f.24v O
f.-Q
p-36R

ff. 18v—19r S

148
dar ma‘rifat-i samt az irtifa® ya inhifaz

On the knowledge of the azimuth
(samt) from the elevation (irtifac) or the
depression (inhifaz) [of a celestial ob-
ject].

[§ TL.15]
o223k @b (bab-i panzdahum):
Fifteenth chapter

Begins with:
Coew )‘ CLAJ)\ CA—QJ.%-‘ L

dar ma‘rifat-i irtifa az samt

On the knowledge of the elevation (irti-
fa€) [of a celestial object] from [its] azi-
muth (samt).

[§11.16]
23 ols OU (bab-i sanzdahum):
Sixteenth chapter

Begins with:
)L@J‘ Y Loz CJJ&A L

dar ma‘rifat-i hatt-i nisf al-nahar

CALENDARS, COMPLIMENTS, AND COMPUTATIONS

atha caturdasadhyaye bhipsitonnatamsa-
dharamsebhyah svadigamsajiianam |
Now, in the fourteenth chapter, the
knowledge of the degrees of the azi-
muth in one’s own location (sva-dis-
amsa) from the desired degrees of elev-
ation (unnata-amsa) and the degrees of
depression (adhard-amsa) [of a celestial
object].

[§ TL.15]

QEQRMAM (paiicadasadhyaya):
Fifteenth chapter

Begins with:

Iy UFRTEE R sWieedrEn-
NIRRT, | Ay qara: |

atha  pafcadasadhyaye  digamsebhyo
"Dhistonnatamsadharamsajiianam | tatrd-
nanyatvaprakaropapattil |

Now, in the fifteenth chapter, the

knowledge of the desired degrees of
elevation (unnata-amsa) and the de-
grees of depression (adhara-amsa) [of
a celestial object] from the degrees
of the azimuth in one’s own location
(sva-dis-amsa). There, a demonstration
(upapatti) by the method of identity
(ananyatva-prakara) [is stated].

[§11.16]

SIS (sodasadhyaya):

Sixteenth chapter

Begins with:

1Y SIS AR, | a6 o
A AR | ISR d8dl Wi
A9t AU ST, |

atha  sodadadhyaye  yamyotararekha-
jiianam | tasya eva nama madhyahna-

HISTORY OF SCIENCE IN SOUTH ASIA 11 (2023) 84-209

SS

f. 23rv Al

ff. 23v—24r Kh
f.-Pg

SS

ff. 23v—24r Al
ff. 24rv Kh
f.-Pg



78]

ff. 21v D

ff. 2orv H

ff. 18rv L

ff. 24v—25r O
£.-Q
pp-36-37 R
ff. 19rv S

78]

ff. 21v—22r D
f.2o0vH
f.18v L

ff. 25rv O
£.-Q
p-37R
f.19v S

JEAN ARZOUMANOV AND ANUJ MISRA

On the knowledge of the line of mid-
day (hatt-i nisf al-nahar) [i.e., the local
meridian line].

[§IL17]
eadar b (bab-i hifdahum):
Seventeenth chapter

Begins with:
W e s dsb im0

dar ma‘rifat-i tiill u “arz-i balad

On the knowledge of the [terrestrial]
longitude (tiil) and latitude (%rz) of a
locality (balad).

[§ I1.18]
o252 S (bab-i hizdahum):
Eighteenth chapter

Begins with:

Cohy Bl Goe e
dar ma‘rifat-i ‘arz-i iqlim-i ru’yat
On the knowledge of the latitude (“arz)
of the visible climate (iglim) [i.e., the

zenith distance of the nonagesimal
point].
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rekheti | tadayanaprakara bahavo bhavanti
tesam sugamataro ‘yam |

Now, in the sixteenth chapter, the
knowledge of the line of the meridian
(yamya-uttara-rekha). It is even called
the line of midday (madhyiahna-rekha).
There are many methods of computing
this, of which, this is among the easier
[one].

[§ IL17]

HEGRIA™ (saptadasadhyaya):
Seventeenth chapter

Begins with:

1Y TSRS SRR, | JgeIut
=1

atha saptadasadhyaye desantaraksamsa-
jiianam | tallaksanam ca |

Now, in the seventeenth chapter, the
knowledge of the degrees of [ter-
restrial | longitude (desantara) and latit-

ude (aksa) [in one’s own location], and
their definitions.

[§ I1.18]

STRIGRITAN (astadasadhyaya):
Eighteenth chapter

Begins with:

AT THILITATH, | dgeIut
kR

athastadasadhyaye drkksepadrggatijiianam |
tallaksanam ca |

Now, in the eighteenth chapter, the
knowledge of the zenith distance of
the nonagesimal point (drkksepa) and
the zenith distance of the ecliptic pole
(drggati), and their definitions.
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[§ I.19]
2255 b (bab-i nitzdahum):
Nineteenth chapter

Begins with:
S 53 Olbs Aol

dar istihraj-i bu‘d miyan-i dii kawkab

On the determination of the distance
(bu‘d) between two celestial object.

[§I1.20]
(o b (bab-i bistum):
Twentieth chapter

Begins with:

_5‘ ;J\J}u\) 4).\3 Caew C,JJ&A o
dar ma‘rifat-i samt-i gibla u inhiraf-i i

On the knowledge of the azimuth
(samt) of Qibla [i.e., the direction of
Mecca] and its inclination (inhiraf).

[§I1.21]
‘..Q 9 Ceww U bab-i bist u yakum):
Twenty-first chapter

Begins with:

dar ma‘rifat-i tali® az irtifa®

CALENDARS, COMPLIMENTS, AND COMPUTATIONS
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ff. 25r—26v Al
ff. 25v—26v Kh
f.-Pg

[§ IL.19]
WRIFERITAN™ (ekonavimsadhyaya):
Nineteenth chapter

Begins with:

AN e =~

SR [AAR/MNTHTH
dg&IH |
athaikonavimsadhyaye dvinaksatrantaram-
Sakajiianam | tallaksanam |

fEmeET—aiaRET= . |

Now, in the nineteenth chapter, the
knowledge of the interior degrees
(antara-amsa) [of separation] between
two celestial objects. Its definition [is
first stated].

L§ I1.20]

TR (vimsadhyaya):
Twentieth chapter

ss

ff. 26v—27v Al
ff. 26v—27r Kh
Begins with: f-Tg
1y famer | SEErEtenat ot

FHIRM A T |

atha vimsadhyaye svapure saumyayamya-
digbhyam digamsaih kast kvastiti jiiayate |

Now, in the twentieth chapter, [the
direction of| Kas1 is understood with

the degrees of azimuth (dis-amsa)
[measured] from both the northern

and southern directions (saumya-
yamya-dis) in one’s own city.

[§ II.Zl] sS
THISRNTATHTA (ekaviméatitamadhyaya): f. 2yv-28v Al
Twenty-first chapter ff. 27r—28r Kh
Begins with: f-27vPg
~ e n - (incomp.)

Y THEEIOH  SHE™ SRR
SUTFHE | SadEn: T g
Y] AdRSIRN: JTAT: | THE0H. |

atha ekavimsatime ‘dhyaye 'bhistonnatam-
Sebhyo  lagnajiianam | unnatajyayah
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On the knowledge of the ascendant
(tali®) from the elevation (irtifa).

[§ I1.22]

£33 5 o <UL bab-i bist u duvum):
Twenty-second chapter

Begins with:

el

dar ma°“rifat-i irtifa® ya inhifaz-i kavakib az
matali®/talic

