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Foreword

The concept of Astronomy can be traced back to Vedic literature.
Vedanga Jyotisa, dated 1370 B.C. is considered to be the first compiled
astronomical text in India. Thereafter, as the Greek knowledge of
astronomy evolved in the West, in the East, India was proceeding in its
own way. During the second half of the first century, when Paitamaha
Siddhanta was being compiled, a considerable amount of progress had
already been made in the field of astronomy.

David Pingree, in the later half of twentieth century had made
considerable contribution by discovering astronomy related
manuscripts from various libraries in India and abroad.

Brahmasiddhantain Sakalyasamhita is one such work which contains
many astronomical references that were first noticed by Dikshit, Pingree,
Jianaraja and others. This work was compiled in ninth century A.D. and
the layout of this particular text was not similar to other astronomical
texts of the Siddhantic era. The work, as the part of a Sambhita, not only
dealt with religious rituals, similar to other Samhitas but additionally
also included details of timing of the religious rituals based on positions
of the Sun, Moon and the Stars. Thus the contemporary astronomical
knowledge has been reflected over the whole text.

Shri Somenath Chatterjee, an ardent researcher of science and
astronomy, while preparing the critical edition of this text, has aimed
to explain those verses which are related to astronomy. The scholar
has also transliterated the text in Roman script. The work contains
English translation with explanatory notes. Shri Chatterjee has done a
commendable job by explaining the concept of some of the verses with
diagrams. The technical terms given in the appendix are important to
initiate the understanding of Indian astronomy.
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viii Brahmasiddhanta

Needless to say, all these add to usefulness of the critical edition not
only to the students of science but to a vast section of interested readers.
The National Mission for Manuscripts does hope that Shri Somenath
Chatterjee will in future do further work with the old manuscripts
containing scientific information.

PRATAPANAND JHA

DIRECTOR
National Mission for Manuscripts
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Introduction

The Brahmasiddhanta in Sakalyasarnhita is one of the important
astronomical works compiled in 9" century AD noticed by Kamalakara
Bhatta and many famous historians of science like Thibaut, Pingree
etc. This work belongs to the school of Siryasiddhanta but has its
own characteristics. This text has six chapters and 764 verses. This was
described by Brahma to Narada. The original verses nowhere mention
the name of Sakalya but at the end of each chapter, the concluding
line is the notice of the second problem (ditiye prasne) of the
Brahmasiddhanta in Sakalyasarnhita. It covers all important subjects
of astronomy like time measurement, position of planets, risings and
settings of planets, eclipses, etc.

Brahmasiddhanta in Saklyasarhhita was first published in
Jyatisasiddhantasarhgraha edited by Pt. Vidhyesvari Prasad Dvivedi
in Benaras Sanskrit Series 152 (1912 AD). This text is in the form of
dialogue between Brahma and Narada. The copies of the manuscript
are preserved in Bhanderkar Oriental Reasearch Institute, Pune; The
Asiatic Society, Kolkata; Government Oriental Manuscripts Library,
Madras. According to S. B. Dikshit, this text was compiled not before
first half of 9" century AD.

This project was initially supported by Indian National Science
Academy, New Delhi. I am grateful to Indian National History of
Science Commission for this research-project. The critical edition of
Brahmasiddhanta in Sakalyasarnhita along with notes and explanations
prepared by me has been considered for publication by the National
Mission for Manuscripts. My sincere thanks goes to the Competent
Authority of the Mission for bringing out the work. My heartfelt gratitude
goes to my respected teacher Dr. A. K. Bag, the Editor of Indian Journal
of History of Science for his inspiration and guidance all throughout
my research work. I thank Mr Madhavendra Narayan, Associate Editor
of IJHS and Prof. Nikhilesh Chakraborty, Former Professor of Jadavpur
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2 Brahmasiddhanta

University for their help whenever I needed it while working on the
project.

Brahmasiddhanta in Sakalyasarnhita belongs to the school of modern
Suryasiddhanta. S B Dikshit noticed five modern siddhantas which are
divine in character, Stiryasiddhanta, Somasiddhanta, Vasisthasiddhanta,
Romasasiddhanta and Brahmasiddhanta in Sakalyasarnhita. The
elements given by these five modern paficasiddhantika are almost same
as, revolution of stars, savana days, revolution of the moon, revolution
of Mercury etc. Actually the astronomical works of India belong to
three main schools (paksas); the Saurapaksa, the Aryapaksa and the
Brahmapaksa. The basic works of the first school is Suryasiddhanta
which is followed by many astronomers as this present work. The reason
for this formation of the three different schools is that the length of the
year according to each school is somewhat different and the motions
of planets in a particular period of time are different. This present text
follows the Suryasiddhanta in these two cases.

E Burgess notices that in the history of Indian astronomy, the
number of Brahmasiddhantas known is four: Brahmasiddhanta
(Paitamahasiddhanta)  summarized in  Paficasiddhantika of
Varahamihira, Brahmasiddhanta in Vishnudharmottarapurana,
Brahmasphutasiddhanta (noticed as Brahmasiddhanta in Albiruni’s
India) of Brahmagupta and the Brahmasiddhanta in Sakalyasarnhita.
David Pingree argued that the earliest siddhanta that has come down to
us is the Paitamahasiddhanta of the early fifth century. This is preserved
because of its incorporation into the Vishnudharmottarapurana and
copied by Vindhyasvari Prasad Dvivedi in BSS 39, 2 Benaras, and 1912 AD.

At the end of each chapter the author called the second question
of Sakalyasarnhita. In the later period, historians of astronomy do not
make comments on this point. D G Dhavle pointed out that within eight
siddhantas the position of Brahmasiddhanta is second, so it is called
second question. He sequenced the prasnas according to extra verses
thus:

Prasna: I Sturyasiddhanta, II Brahmasiddhanta, III Pauliasiddhanta,
IV Somasiddhanta, V Romasasiddhanta, VI Gargasiddhanta, VII
Brhaspatisiddhanta and VIII Vasisthasiddhanta.

The identification of the author is difficult as other astronomical
works of Indian astronomy because there is no mention of the author’s
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Introduction 3

name except at the end of each chapter “iti Sakalyasarnhitayarn
ditiyeprasne brahmasiddhante .. Now the problem is to search Sakalya.
Kamalakara Bhatta noticed this name in his Siddhantatattvaviveka and
has taken some verses from this text. Kamalakara writes in his book,

sakalyasammfijamunina kathita sabanah /
saptarsitarakabhabah dhrubakascalasca //

He quotes Sakalya as muni but he is different from known Saklya of Vedic
period. The author of this siddhanta is also compiler of other siddhantas
who is positively other person of Vedic period, as Dikshit considers the
epoch pramathi could be the first solar year. He also concludes that this
text was composed after the compilation of paficasiddhantika because
some verses are identical with modern Siiryasiddhanta.

Perspective

The word ‘astronomy’ comes from the Latin word ‘astronomie’ which
is developed by Greek as ‘astronomos’ means ‘star law’. From the very
early civilization man started to observe sky in day-time when sun is
in blue perspective and during night he saw the moon, innumerable
glimmering stars, and a few bright objects called planets. When the man
became food producer, his main concern was to search the relationship
between cloud and rain, moon and tide etc. Actually man started to
search the language of nature. Wisdom grew up.

There are two prominent objects in the sky, the Sun and the Moon.
When Sun is in the sky, the Moon is dejected. The Sun gives life, the Moon
becomes time keeper. The Sun is as important for Earth, as the Moon.

The Sun rises in the east. This statement is not always true. It does
not set exactly in the west as it does not rise. It varies from a point of
north-east to south-east in a periodic cycle of about 365 days. It only
rises exactly in the east and sets exactly in the west only twice a year,
days of equinoxes. These days are marked by 12 hours of sun-light and
12 hours of darkness. 21 March and 23™ September are these days. The
hour angles of these days of rising Sun become go degree. The Sun
rotates 15 degree in every hour, so, it takes 6 hours to reach at central
meridian. Therefore the span of forenoon becomes 6 hours. The day-
time is 12 hours. At summer, the Sun rises from away to north and so,
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4 Brahmasiddhanta

the length of the day becomes larger. A simple formula may help to
determine the length of day, night, time of sunrise and sunset. This
formula is cosH = —tan0 cotp; where H = hour angle of rising Sun, 0
= terrestrial latitude and p = polar distance. The day of northern most
extreme point of sunrise, is the longest day in the northern hemisphere,
called summer solstice. The day of southernmost sunrise is the shortest
day of northern hemisphere is called winter solstice. In pre-siddhantic
age the Indian astronomy based on observation only. Mathematical
astronomy was introduced later, from 6™ century CE. Aryabhat was the
pioneer of mathematical astronomy.

The next bright object is the Moon. It is the closest celestial object to
Earth. It is larger and brighter than any other object in the night sky. It
orbits Earth in 27.32 days. Twelve full moon cycles bring the sunrise point
nearly to the same place, short by a little more than 11 days. So it makes
an important calendar. The relation between the phases of the Moon
and its rise time is a complex one. It rises at sunset on full moon. It rises
at midday when the Moon is half way towards the full moon. It rises at
midnight when the Moon is halfway to new moon. Indian astronomers
observed the Moon within the stars. The Sun and the Moon seem to
have a fixed relation to the stars in the sky, moving in a narrow band
of stars. To comprehend and memorize the stars they divided the stars
into small constellations. These constellations would certainly have an
important position amongst other constellations and are separately
called Zodiacs. In Indian context, the constellations of Sun are called
rashi while the lunar mansions are called nakshatras. Constellations are
two-dimensional view of objects in three dimensional spaces. Seen from
Earth, the stars seem to form patterns in the sky, which is supposed to
represent a mythological object. The constellations are connected with
the seasons and the month of the year. In ancient times the Sun was
in Aries in March but this is now no longer true. This is because of the
precession of equinoxes.

Ancient Indian astronomers observed five planets in the night sky.
They recognized them from six thousand objects which are visible in
the night sky. Each of these planets has its own period. From Vedic
time these observations were made. In Puranas, also, there are many
indications of sky observations. Eclipses were fearful occurrences like
comets. The ancient people tried to escape them from such celestial
events which were unnatural to them. It was difficult to notice the
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Introduction 5

events like equinoxes. ‘The last of naked eye observations would be the
drift in the zodiacal signs in which sunrise at equinoxes occurs. This
result of precession of equinoxes also changes the time of the year
when a specific season occurs. With its annual drift of 0.72 minutes
of arc per year, the motion is very subtle and requires truly long-range
observations before it can be noticed.”

Astronomy in pre-siddhantic Period

S B Dikshit traces the history of Indian astronomy in two distinct
periods called pre-siddhantic and siddhantic.* The pre-siddhantic
period ends at the Paitamahasiddhanta (8o CE). This pre-siddhantic
period is considered from Vedic age. To understand the tradition of
Indian astronomy one has to look into four Vedas and their associated
texts including six Vedangas, specifically Vedanga Jyotisa. The origin of
Indian astronomy is Rk Veda.

Rk Veda is the origin of any section of knowledge of early India. Many
Vedic hymns are concerned with the celestial phenomena. But these
hymns are devoted to the functions and praise of certain divinities that
are loosely connected with heavenly bodies. ‘The intertwined trinity
of the Sun, the Moon and the naksatra constituted the core of Vedic
astronomy’? Vedic priests had been keen observers of the sky, and this
led them to map 27 or 28 naksatras in relation to the path of the Moon
and the Sun. In Indian tradition, naksatra means a star, a group of stars
in the zodiacal belt and 27 equal parts of zodiac. Actually a complete
list of 27/28 naksatras occurs in the Taittirlya Brahmana, Samhita,
Atharvaveda and also Vedanga Jyotisa. In the Satpatha Brahmana, there
are references of naksatras, with their presiding deities, that are fit for
religious rituals.

Satapatha Brahmana (SB), the text which is not properly examined
for its astronomical contents since Seidenberg’s discussion published.
It speaks of seven Rsis creating seven persons in the beginning, who
are later assimilated into one person, fire-alter (agni) who is prajapati,
where the body represents four and the wings and the tail the other
three* (SB 6.1.1.5-6). Prajapati is a metaphorical representation of time.
Time was represented by the constellations in the sky. The fire alter is
a symbolic representation of time in relation to man. The SB (12.3.2.5)
speaks of the year having 10,800 muhirtas ( I muhurta = 48 minutes)
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6 Brahmasiddhanta

and I purusa = 120 angulas. The area of 7.5 sq. purusa for the basic alters
is equal to 108,000 angulas. Considering 360 years as one divine year,
2700 years equal to 7.5 divine years. This theory led to the popularity of
the system of 27 naksatras.

Many Vedic rites went on for the full year and they were clearly meant
to mark the passage of time. The SB deals with altar construction in the
agnicayana rite. Agni is the year; so, this rite is about a representation
of the reckonings of the year. The most significant observation from the
agnicayana ritual is that it described a 95 year cycle as represented by
the altars going from the size 7.5 square purusa to 101.5 square purusa.
As the authorship of SB this cycle is called Yajiiavalkya cycle.

Several scholars have pointed out that a class of texts called
Samhita, containing astronomical information, authored by Parasara,
Garga, and many others should have existed in the pre-siddhantic
period. Panini, the great grammarian, cites Parasara, Garga, so, these
astronomers should have lived before 700 BCE.> The texts of these
authors are not available in original form. Scholars depend for these
contents on the commentaries of Utpala (10" Century CE) on Brhat
samhita of Varahamihira and the Adbhuta-sagara of Ballala-sena (11
— 12" Century CE). William Jones in 18" century had access to a copy
of Utpala’s commentary, which had quoted Parasara. In the available
published version Utpala refers to Parasara Samhita as parasara-tantra.®
Adbhuta-sagara is a compilation of scientific information, myths and
religious belief. It has three sections, called celestial, atmospheric and
terrestrial anomalies. Parasara siddhanta was widely known in India till
at least 12th century CE. It preserves a tradition of naksatra (stars along
with ecliptic) as the background for observing the sky.” This text also
indicates the seasons in terms of naksatra divisions, though it is silent
about Rasi.

Garga and Parasara being the family names there are several
claimants for the authorship of the sambhitas. Pingree’s Census lists
more than twenty-five individual titles attributed to Garga and Parasara
with several hundred manuscripts over libraries in India and abroad.® In
pre-siddhantic era, the manuscripts found in different oriental libraries
indicate that the learned men having family names Garga and Parasara
were very important.

BesidesVedanga]yotisa, the Vedic Sarhhita texts contain astronomical
information. S B Dikshit has attempted to unearth astronomical hymns
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Introduction 7

from the bore of Vedic texts. The special number 3339 arising for the
first time in the Rk Veda demonstrated to be related to the eighteen year
eclipse period. The text of Parasara, even though available in fragments
as quotations by later authors, represents an ancient observational
tradition of Hindu astronomy which got merged into the algorithmic
siddhantic astronomy of later centuries. A critical appraisal of Parasara
Sambhita and its successors is at present not possible. Only the texts
attributed to Parasara and Garga available only in manuscript form
are edited and published the structure of pre-siddhantic astronomy
could be better understood. Ancient Vedic and Puranic literatures of
India exhibit an intimate relationship with eclipses that is although
mythological in many respects, is still pervasive in its cultural influence.
Sharma Shastri, the celebrated editor of Arthasastra, has made a detail
study of the subject, to find clues to knowledge about eclipses in Vedic
culture. He emphatically points out that the whole Indian culture is
derived from the cycle of eclipses. He points out a few hymns, which are
remarkable in their poetical imagery and probable reference to eclipses.
Rk Veda (RV.5.40) clearly indicates as referring to a solar eclipse. The
specific word asura used in this hymn is celestial in purport, referring
to the eclipse shadow figuratively. RV mentions not only small numbers
such as one, two, three but also large ones like 1000 to 10000. The most
intriguing number is 3339 occurs twice in Rk Veda (3.9.9 and 10.52.6)

“Three times thousand Gods and thrice a thousand, and three times
ten and nine have worshiped Agni / For him spread sacred grass,
with oil bedewed him, and established him as priest and sacrifice”
— Griffith

“Gods three thousand and three hundred and thirty nine waited
upon the fire / they anointed him with many streams of the clarity,
they spread for him the seat of sacrifice, and seated him within as
priest of the call” — Aurobindo

This hymn has Agni as its deity, which from the overall context of
the hymn can be seen to be celestial. Sukta (10.52) is about Visve-devas,
by Saucika Agni. This context of this sukta is seen to be, some type of
time measurement. Agni being honoured by 3339 Gods is the main
theme of the last hymn of this suikta (10.52.6). Stktas 53 to 56 contains
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8 Brahmasiddhanta

the term asura which could be an allusion to the eclipse shadow. In
hymn (10.55.5), there is reference to vidhu that is, Moon, being ‘woken
up from his slumber, who runs his course with many around him'. Later
authors explains this hymn as describing a total lunar eclipse. Mention
of the red colour of the Moon makes a strong case for taking this hymn
to be describing a total lunar eclipse. At present this Moon is called
‘Blood Moon' Blood Moon is called because of the colour it takes on
during a total lunar eclipse, when the Earth passes between the Sun
and the Moon and casts a shadow of itself on the Moon. During the
eclipse the atmospheric condition of the Earth decides the shade of
colour of the Moon. The mystery of the number 3339 was explained by
many commentators like Sayana of 14™ century CE, in his work on the
Taittiriya Brahmana (TB. I.7.12.2), where this number occurs, declares
that over and above 33 the remaining Gods are supernumeraries. K V
Sarma explains that this number apparently refers to a period of 30
years consisting of 371 lunar months. Wison, a translator of RV, referring
to the hymn writes that these explanations are not satisfactory. But all
commentators tried to explain rationally.

Vedanga Jyotisa: Important Astronomical Text
of pre-siddhantic Era

Vedanga Jyotisa (V]) is the earliest astronomical text in India. It is the
astronomical auxiliary of the Vedas. This work is traced back to the
teachings of Lagadha. This text was a hand-book used by Vedic priests.
From historical point of view this text is important, especially of the
position of solsticesrecorded therein, attracted scholars, like Colebrooke,
Sir William Jones, B G Tilak and many others. The text appears in two
recensions, one belonging to Rkveda and the other to the Yajurveda.
The first one was published by Captain Jervis, at the end of 1834 and
the Yajurvedanga Jyotisa by Prof. Weber in 1872. Dr Thibaut published a
paper in the journal of the Asiatic Society of Bengal on Vedanga Jyotisa.
In his paper, he mentions the name of Shankar Balakrishna Dikshit for
his monumental work, ‘The History of Indian Astronomy’ published
in 1896. Pandit Sudhakar Dvivedi published a pamphlet in 1906, at the
Medical Hall Press, in Benaras. Pt. S Dvivedi indicated the weak points
of the explanation of Barhasotya’s work which is seriously defective.?
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The V] belongs to late Vedic era. During this time astronomical
knowledge was necessary in their daily life, like knowledge of seasons,
religious rituals etc. This religious life of people depends on New moon,
Full moon etc. The name of Moon’s asterism were known and used to
indicate days. The knowledge of astronomy improved with time, so that
in the Yajurveda period the accuracy of astronomical knowledge was
comparatively high. In this period, the evidence proved that the solar
year was known to priests as 365 days and a fraction more. Taittirlya
Sambhita belongs to Krsna Yajurveda mentioned that roughly 360 days
consistiong 12 months of 30 days was known as a solar year where
(7.2.6) extra 11 days over 12 lunar months or 354 days to complete the
rtus. The six rtus in the solar year, with the names of twelve tropical
months are given: madhusca madhavasca vasantikavrti, $ukrasca
sucisca graismavrti, nabhasca nabhasyasca varsikavrtu, isasca urjasca
saradavrtl, sahasca sahasyasca haimantikavrtu, tapasca tapasyasca
Saisiravrti.'”

The astronomical contents of VJ by Lagdha have come down in two
recensions, one belonging Rkveda and the other Yajurveda. The main
astronomical features of these two recensions are almost same. The five-
year cycle of 1830 savana days or civil days, 1835 sidereal days, 61 months
of 30 savana days each, 62 synodic months and 67 sidereal months, 1860
tithis, 1768 lunar days are the main contributions of VJ.

Calculations of elements of V]J:

The apparent path by which the planets, the Moon and the Sun move in
the sky on the background of starts called zodiac. In Greek astronomy,
we get 12 pictures of animals on this path. These pictures indicate 12
constellations on the zodiac of equal length i.e. 30° each. The central
line of this zodiac is called the ecliptic. It is imagined that the Sun’s disc
is supposed to move on the ecliptic in its journey.

Indian astronomers divided ecliptic path into 27 divisions called
naksatras. The distance travelled by the Moon in the sky from one place
of the full-Moon to the next is more than a complete cycle. The Moon
was expected to travel one naksatra in a day. It is therefore travelled
29 or 30 naksatras in alternate months. Indian astronomers presumed
the existence of an auxiliary naksatra called Abhijit. The numbers of
naksatras were therefore 27 and 28.
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10 Brahmasiddhanta

If the length of the month and the year are measured in tithis,
the lunar year has duration of 30 x 12 = 360 tithis, and the solar year
consists of 371.05 tithis. The difference is same and is called Rtu-$esa in
Vedanga Jyotisa. At the end of every solar year, the rtusesa gets added
and ultimately the total tithis exceed 30. In 19 years cycle there are seven
such additional lunation. In Rk vedanga Jyotisa (RV]) a yuga of 19 years
with one leap year in each yuga. In Indian astronomy, vriddhi or ksaya
tithi come from calculating lunar days. The rtusesa is given 1 tithis, but
it is assumed that for five year cycle 12 tithis are taken. If 12 tithis are
taken, it is multiplied by 5 and we get 5 x 12 = 60 additional tithisi.e. two
intercalary months to be added in a 5-year cycle. From this point, a yuga
of 5 years consists of 60 + 2 = 62 months.

The accuracy of V] is not comparable with modern time. It explains
1830 civil days in a yuga, and 62 lunar synodic months. This gives 366
days for the year but it is roughly 365'/, days. It is also interesting that
the V] says, at the end of one yuga, the new-moon appears on the day
next to the 1830"."

1830 is divisible by 5, giving 366 days for the year; it is also divisible
by 6, gives 61 days for each season (1830 + 6 = 305; 305 + 5 = 61). The
ayana has 183 days. Two intercalary months, over 60 normal months can
come. The difference from actuality of calculation is clear because the
computation of mean sun and mean moon were known. According to B
G Tilak, Yajur Vedanga Jyotisa (verse no. 15, 20, 21, 25, and 26) has dealt
this subject more correctly.”

V] as a hand book of astronomy should be familiar in contents i.e.
contents should be sequenced properly, but the text does not present its
content in a systematically arranged manner. As a result, topics on the
same subject are distributed in different places in the text.

Vedanga Jyotisa : A Short Analysis

To enter the siddhantic age, it is important to know about the status
of previous astronomical knowledge. V] is the most important and
effective text before siddhantic era. This discussion will help to focus
light on that point from where siddhantic era begins.
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Vedanga Jyotisa and Calendrical Items

i) the tithis

ii) the omission of tithis

iii) the solstices

iv) increase and decrease of the durations of days and nights in the
ayanas

v) the seasons

vi) the equinoxes

vii) the apparent revolutions of the Sun and the Moon, as seen from
Earth

viii) the intercalary month

The V] is useful to measure the longest and shortest day. It measures
the duration of longest day and shortest day on the two solstitial days
are 14 hours 24 minutes and g hours 36 minutes.

Origin of Indian Calendar

P C Sengupta constructed the chronology of ancient India as :
a) Vedic Indians recognize the coming of the spring and the rains

c. 4000 BCE
b) Bharata war c. 2449 BCE
c¢) Satpatha Brahmana c. 2100 BCE

This work is an extension of a line of inquiry that was started in 1893,
when B G Tilak in Bombay and H Jocobi in Bonn independently of each
other arrived at the opinion that at the period of the Brahmanas, the
pleides (Krittika) coincided with vernal equinox and that earlier at the
time of the Vedic texts vernal equinox fell in Orion (Mrgasirsa). Now
about 2500 B CE, the vernal equinox lay in the Pleiades and about 4500
BCE in Orion. In this point B G Tilak differs with Jacobi. Tilak dated the
beginning of Vedic civilization at 6000 BCE, while Jacobi told it about
4500 BCE. He concluded that Vedic age to last 4500 to 2500 BCE and as
a proof he collected a few hymns. Jacobi believed to be confirmed in his
view because in a post-Vedic marriage custom the bridegroom showed
his bride the pole star as a symbol of constancy. At present a star of
second magnitude, in the little bear is the pole star of the Northern
hemisphere. This star cannot be meant when the pole star is mentioned
in Vedic literature because 2000 years ago it was far removed from the
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pole. In 2780 BCE, we meet with Alpha Draconis which for 500 years
stood so near the pole that it must have appeared constant in naked
eye. The custom when exists, Alpha Draconis was the pole star. In the
Rkveda, there is no mention of such custom.

Tilak’s conclusion was based on an interpretation of astronomical
allusion in the Vedic literature. Tilak wrote, ‘It appears that the oldest
Vedic calendar, like the oldest hymns was sacrificial; and that the sacrifice
on the year commenced with Aditi at the vernal equinox in or near
Punarvasu. The phases of the Moon, the seasons and the ayanas further
guided the ancient Aryas in measuring time for sacrificial purposes. The
asterism of Avijit marked the approach of Vishuvan or the central day,
with Purnavasu, which soon after came to be called Yamakau, perhaps
Yama and Yami, indicated the beginning of the year. Sometimes after
this and before the vernal equinox had receded to Orion, the lunar
months and tithis or days appear to have come in use; and in fact, the
whole calendar seems to have been rearranged, the year being made to
commence from the winter solstice in the Chitra full Moon!

Indian Calendar

The panchanga that which has five limbs, concerns chiefly five elements
of time-division, viz., the vara, tithi, naksatra, yoga and karana. The
natural or solar day is called a savanna divasa in Indian astronomy. A
vara begins with Sunrise. The week-days, with their serial numbers as
used in this work and their various Sanskrit synonyms, are given.

Days of the week:
1. Sunday Adi, Aditya, Ravi, Arka, Aruna, Bhattaraka, Aharpati,
Bhaskara, Bhardhana, Bhanu etc.

2. Monday Soma, Abja, Chandramas, Chandra, Indu, Nishipati,
Ksapakara etc.

3. Tuesday Mangala, Angaraka, Bhauma, Mahisuta, Rohitanga.

4.Wednesday Budha, Baudha, Rauhineya, Saumya

5. Thursday Guru, Angirasa, Brhaspati, Dhisana, Suracharya,
Vachaspati, etc.

6. Friday Sukra, Bhargava, Bhrgu, Daityaguru, Kavya, Usanas,
Kavi

7. Saturday Sani, Sauri, Manda
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Time-Divisions:

A prativipala is equal to .006 of a second.

60 prativipalas make 1 vipala = .4 of a second.

60 vipalas make 1 pala = 24 seconds

60 palas make 1 ghatika (ghati, danda, nadi, nadika) = 24 minutes
60 ghatikas make 1 divasa (dina, vara, vasara) = 1 solar day

Again

10 vipalas make 1 prana = 4 seconds

6 pranas make I pala = 24 seconds

The tithi, amavasya, parnima:
The moment of the new Moon, or that point of time when the

longitudes of the Sun and Moon are equal, is called amavasya. A tithi is
the time occupied by the Moon in increasing its distance from the Sun
by 12 degrees; in other words, at the exact point of time when the Moon,
moving eastwards from the Sun after the amavasya, leaves the Sun
behind by 12 degrees, the first tithi, that is called pratipada, pratipada
ends; so, with the rest, the complete synodic revolution of the Moon
occupying 3o tithis for the 360 degrees. Since, however, the motions
of the Sun and Moon are always varying in speed; the length of a tithi
constantly alters.

The moment of the full Moon, or that point of time when the Moon
is furthest from the Sun, - astronomically speaking when the difference
between the longitudes of the Sun and Moon amounts to 180 degrees —
is called purnima.

The naksatra:

The 27 parts of the ecliptic is called naksatra, and therefore each
naksatra occupies 360° + 27 = 13°20". The time which the Moon or any
other heavenly body requires to travel over the 27th part of the ecliptic
also called a naksatra.

The yoga:
The period of time during which the joint motion in longitude, or the

sum of the motions, of the Sun and Moon is increased by 13°20, is called
yoga.
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The karana
A karana is half of a tithi or the time during which the difference of the
longitudes of the Sun and Moon is increased by 6 degrees.

The paksa
Itis Moon’s fortnight. The first fortnight begins with the end of amabasya

and lasts up to the end of pturnima; the second lasts from the end of
purnima to the end of amabasya.

The Lunar Month

The period of time between two successive new or full moons. It is also
called ‘Chandra Masa’' or lunar month, and is the time of the moon’s
synodic revolution. (The synodic revolution of the Moon is the period
during which the Moon completes one series of its successive phases,
roughly 29'/_ days. The period of of its exact orbital revolution is called
‘sidereal revolution’ The sidereal revolution of the Moon is less by about
two days than its synodic revolution in consequence of the forward
movement of the earth on the ecliptic.

A short account of Indian astronomical knowledge in

Siddhantic era:
Paitamahasiddhanta is the first detected text as siddhanta, though
paficasiddhantika compiled by Varahamihira noticed this text and said
it is not a good siddhantic text. He probably selected five couplets for
this text. Aryabhata is the first astronomer who introduced himself and
wrote his master piece Aryabhatiya.

If main contributors of astronomy are arranged sequentially, the
development of astronomical knowledge will be clear.

Contributor Main contribution

1. Aryabhata (b. 476 CE) Aryabhatiya

2. Varahamihira (b.485 CE) Paficasiddhantika
Brhatsambhita

3. Brahmagupta (b. 598 CE) Brahmasphutasiddhanta
Khandyakhadaka
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4. Bhaskara I (b. 629 CE) Mahabhaskariyam
Laghubhaskariyam

5. Lalla (b. 748 CE) Sisyadhivrddhida tantra

6. Vateswara (b. 880 CE) Vateswarasiddhanta

7. Sripati (b. 999 CE) Siddhantasekhara

8.Bhaskara II (Bhaskaracharya) (b. 1114 CE) Siddhantasiromani

Characteristics of Siddhantic Texts

The astronomical computations described in the Vedanga Jyotisa were
in practical use for a long time. Around the beginning of the Christian
era, a new type of astronomical literature, called siddhantas, emerged.
These texts contain much more materials and topics than the premier,

VJ.

1. Along with naksatra system, twelve sign of the zodiac were

introduced.
A precise value for the length of the solar year was adopted.
Computations of the motions of the planets, the solar and lunar
eclipses, ideas of parallax, determination of mean and true positions
of planets, projection of eclipses formed the common contents of
siddhantic texts.

According to Indian tradition, there are 18 siddhantas, namely, Strya,
Pitamaha, Vyasa, Vasistha, Atri, Parasara, Kasyapa, Narada, Gargya,
Marici, Angira, Romaka, Pauli$a, Cyavana, Yavana, Bhrgu and Saunaka.
Among these siddhantas only five siddhantas were newly compiled
by Varahamihira. These five siddhantas are Surya, Brahma, Vasistha,
Romaka and Paulisa. S B Dikshit states that these five old siddhantas
described in the Paficasiddhantika are different from the five modern
siddhantas. These five modern siddhantas are Surya, Soma, Vasistha,
Romasa and Brahmasiddhanta in Sakalyasamhita. Varahamihira stated
in his compilation that ‘the siddhanta made by Paulisa is accurate; near
to stand the siddhanta by Romaka; more accurate still is the Savitra
(saura)’.®

Aryabhatiya is the important astronomical book written by
Aryabhata of Kusumpur. It is the more ancient available ‘paurusa’ work
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which introduced mathematics for astronomy. This work is divided in
to four chapters, called pada (section).

Chapter 1 (Gitika-pada), consisting of 13 verses of which 10 are in
gitika metre, contains the basic definitions and suggested large unit of
time. It states the number of rotations of the earth, revolutions of the
Sun, Moon and the planets in a period of 4320000 years. It defines the
orbits of the Sun, Moon and planets, the diameters of the Earth, Sun,
Moon and the planets; the obliquity of the ecliptic, the inclinations of
the orbits of the Moon and the planets, the epicycles of the Sun, Moon
and the planets.*

Chapter 2 (Ganita-pada), consists of 33 verses and the name
indicates this chapter deals with mathematics. It is the first Indian text
book where mathematics is a subject for astronomy. This chapter deals
with problems on the shadow of the gnomon; simple, quadratic and
linear indeterminate equations, series, interest etc.

Chapter 3 (Kalakriya-pada), consists of 25 verses deals with time and
its various units; determination of true positions of the Sun, Moon and
the planets. It covers the very important topic the motions of the Sun,
Moon and the planets by means of eccentric circles and epicycles.

Chapter 4 (Gola-pada), consists of 50 verses, deals with motion of
the Sun, Moon and the planets on the celestial sphere. It deals with
very important topic, spherical astronomy. It explains the graphical
representation of the eclipses and duration of eclipses.

Aryabhatiya is the epoch of modernization of Indian astronomy. In
the later age, astronomical knowledge proceeds considering this text as
base.

The unique contributions of this astronomical text are:

i) Aryabhata gives the value of r as the ratio of 62832 to 20000 and also
he points out the value is approximate (asanna). This treatment is
expressed in verse 10, ganitapada;
caturadhikam chinnat tribhujaccatubhujaccaiva
ayutadvayaviskambhasyasattro vrttaparinahah

ii) The author gives the rule for the formation of the sine table (verse
11, ganitapada). The sine values for the angle between 0° to go° at
intervals of 3°45".'s
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iii) Theory of Earth’s rotation is the best and important feature of
Aryabhatiya. At that time geocentric theory was believed and
imagined as the Earth lay at the centre of the universe. All heavenly
bodies revolved around the Earth. Aryabhata was the first scientist
who believed that Earth rotates about its axis and the stars are
fixed in space. According to the author the period of one sidereal
rotation is 23h 56m 4s which is closely nearer to modern value
(verse 3, Gitikapada).

Suryasiddhanta is the most popular and effective book at the time
of Aryabhata and later. According to Varahamihira’s opinion it is the
book of high accuracy. The main problems of Indian astronomy are : i)
calculation of positions of planets, ii) determination of direction (dik),
space (desa) and time (kala); iii) projection of eclipses of the Sun and
the Moon.

Indian astronomers measured longitudes of the planets assuming a
starting point called epoch. The epoch of the Suryasiddhanta, called ‘the
time of creation of the world), is the mid-night at Lanka (a hypothetical
place)® which occurred 1,95,58,83,179 years before 78 CE. At this epoch,
all planets, including the apogees and ascending nodes of their orbits,
are supposed to have the first point of the nakstra Asvini.”

The number of days elapsed since the epoch is called ahargana,
and the mean longitude of a planet is obtained from the formula Mean

longitude = AéR where A is the ahargana, R is the revolutions of the

planet and C is the civil days. According to Suryasiddhanta, the mean
longitudes of the Sun and Moon obtained from the epoch correspond
to mean midnight at that imaginary place Lafika. Applying corrections
true longitudes of the Sun and the Moon are derived. These corrections
are i) the longitude correction, ii) correction for the equation of time
due to eccentricity of the ecliptic.

The Suryasiddhanta has 14 chapters and assumed that it was
compiled in a period earlier than 349 CE. It was written by Lata.
Albiruni says. But before that Brahmagupta said that the work by Lata is
different from Stiryasiddhanta. It may be assumed that Albiruni noticed
Suryasiddhanta which is the new one and another Saryasiddhanta (SS)
were there. Varahamihira compiled old S S and the teachings of this text
were summarized in chapters I, ix, xxi, xvi, xvii in his Paficasiddhantika.
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In old SS, the calculation of diameter of shadow in case of lunar
eclipse is obtained by the formula;
Diameter of the shadow = Earth’s diameter -

(Sun’s diameter—Earth’s diameter) x (Moon’s true distance)
Sun’s true distance

The times of the four contacts are obtained by successive
approximations.

Solar eclipse is also explained in this text. Chapter 6 is devoted for
the explanation how to project an eclipse on a plane surface.

Brahmasiddhanta in Sakalya samhita is in the school of SS. Actually
texts included in the modern Paficasiddhantika are all the followers of
SS.

Brahmasiddhanta in Indian Astronomy

Give us sight for our eyes

Give us strength to our bodies

Let us see the world as one

Let us see the world clearly - Rgveda

In the Mundaka Upanisad, astronomy is included in the several
branches of Vedic studies. In the Chandogya Upanisad, Narada is being
interrogated by Sanat Kumara about the scope of astronomy along with
other knowledges. After Vedas, six vedangas are used. V] is one of them.
Of which, Jyotisa and Kalpa are significant to the history of astronomy.
Kalpa consists of practical manual on the performance of Vedic
sacrifices and rituals contain Sulba sutra, use of geometry, irrational
numbers and other mathematical ideas. Vedanga Jyotisa, three texts
are available, Rgveda, Yajurveda and Atharvaveda; of which the first
two containing 36 and 43 verses respectively. Rgvedanga are ascribed to
Lagadha and Yajurvedanga-Jyotisa to Sesa. The basic contents of these
two are almost same, the latter having manuals for civil calendar and
time measuring for rituals. Both the recensions are practically identical
and give an account of months, years, days, day divisions, naksatras,
new moons and full moons. Solstices and seasons occurring in the cycle
of five solar years, is taken to begin at the solstice in the beginning of
the month Magha when the sun and the moon simultaneously crossed
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in to the naksatra Sravistha. The five year cycle contains 1830 civil days,
1835 sidereal days, 62 lunar months, 5 revolutions of the sun and 67
revolutions of the moon. It can be noted that the phenomenon of the
winter solstice at the beginning of the naksatra Sravistha, with which
five-year cycle is taken to begin, occurred about 1300 B.C. Artharvajyotisa
belongs to a later date. It mentions the name of the seven planets,
seven karanas of the calendar. It consists of 162 verses deals with both
astronomy and astrology.

From the writings of Varahamihira, Pancasiddhantika, we get a
compilation of astronomical texts. It summarized the siddhantas; i) the
Paitamahasiddhanta, ii) the Suryasiddhanta, iii) the Vasisthasiddhanta,
iv) the Romakasiddhanta and v) the Paulisasiddhanta; were
written in the early centuries of the Christian era. It is assumed that
Paitamahasiddhanta, the earliest siddhanta, written in 8o CE, Vas$istha-
siddhanta was written about 264 CE and referred by Yavanesvara in
yavanajataka.

Actually after Vedanga Jyotisa, Indian astronomical works are the
siddhantas. The period witnessed the advent of the class of texts called
siddhantas, characterized by a better scientific approach and more
comprehensive treatment. These texts adopted more sophisticated
mathematics, incorporated the planets in the system, and devised
a system of coordinates for the determination of the periods of the
planetary revolutions and relative sizes of the Earth, the Sun, and
the Moon. The length of the year, days were correctly determined.
Planetary positions were counted using eccentrics and epicycles. The
eclipses were computed with greater accuracy by correcting the results
of parallax.

According to Thibaut, ‘The Pitamaha (Brahma) siddhanta known to
Varahamihira has thus to be distinguished from the Brahmasiddhantaon
which Brahmagupta’s Sphutasiddhanta is based. The Brahmasiddhanta
or the Paitamahasiddhanta is a short treatise in prose, forming part of
Vishnudharmottorapurana, and belonging altogether to the modern
phase of the Hindu astronomy. The number of Brahmasiddhanta,
known at present, thus amounts to four, viz, the Paitamahasiddhanta
summarized in the Pancasiddhantika, the Paitamahasiddhanta forming
part of Vishnudharmottorapurana, the Sphuta Brahmasiddhanta by
Brahmagupta, and that Brahmasiddhanta whose more ordinary name is
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Sakalyasiddhanta’ So there is a conflict on the name Brahmasiddhanta
in Indian astronomy.

a) Brahmasiddhanta (Paitamahasiddhanta) in Paficasiddhantika:
According to G.R.Kay, ‘The Paitamahasiddhanta gives us the earliest
date, namely 8o CE and makes the year begin with the Sun in Sravistha;
if Sravistha is to be identified with ot and § Delphini, this would make
the year begin about twenty days after the winter solstice’. Varahamihira
compiled Paitamahasiddhanta, represents hindu astronomy as
not yet affected by Greek influences. This Paitamaha (Brahma)
siddhanta belongs to the same category as the Jyotisa-Vedanga, the
Gargasamhita and similar works. The basic principles underlying in
the Paitamahasiddhanta have been given in the twelfth chapter of the
Paficasiddhantika. This chapter contains five couplets. The first two
couplets tell this —

‘According to the teaching of Pitamaha, five years constituted a yuga
of the sun and the moon. The adhimasas occur after thirty months
and an omitted lunar day once in sixty three days. Lesson the time
of the Saka King by two and divide the reminder by five; with the
remaining years find the ahargana, counting from the first day light
half of magha. The ahargana thus found begin with sunrise’.

The fifth couplet describes the method of calculating the length of
the day. The rule is applicable for finding the length of any given day of
the year. The supposition being that the length of the shortest day is 12
muhurtas and that of the longest day is 18 muhurtas.

The length of any day of the year is found by adding to twelve with
the product of six and the number of the day, divided by 183. The number
of the day is counted forward from the winter solstice, while in the case
of a day in the Daksinayana it is counted backward from the same point
of time. This can be expressed as

12 + 6 x given day + 183

=12 + 2 x given day + 61

The verses describe the method of calculating the nakstras and
stated that naksatras should be calculated from Danistha, in which sun

Brahmsidhanta.indd 20 9/20/2019 10:36:39 AM



Introduction 21

and moon are in conjunction at the beginning of the Yuga. This concept
is similar with vedanga jyotisa.

b) Paitamahasiddhanta (Brahmasiddhanta) in Visnudharmottora
Purana:

David Pingree stated that, ‘The earliest siddhanta that has come down
to us is a Paitamahasiddhanta of the early fifth century. This is preserved
because of incorporation into the Visnudhrmottora Purana, though it
has been copied as an independent treatise’. In spite of a contradiction
onthe date of composition, itis true that Brahmasiddhantaincorporated
in Visnudharmottora Purana has been compiled separately in prose
form. It is a cast in the form of a lecture by Brahma to Bhrgu. Chapter
166-174 of vol. 2 (khanda-2) presents Paitamahasiddhanta which
is not a corrected version. It is referred by Aryabhat and as a part
of Vishnudhrmottorapurana, should be dated before 500 CE. The
astronomical portion of this Siddhantic text spreads over chapter III to
chapter IX. Dr. Pingree translated the Benaras edition, corrected from
Bombay edition.

This portion consists of 73 verses covering all astronomical
knowledge of that time. The special characteristic of this text is that
mathematical astronomy is included. According to Pingree, this text is
important because no other text exist except Vedanga Jyotisa. But it is
not true. A few siddhantic texts were written before Vishnudharmottora
Purana.

Chapter III describes time measurements, sine and ver-sines, the
declination of the sun and latitudes of the planets, etc. Chapter IV deals
with the computation of ahargana, the computation of the mean and
the longitudes of the planets, etc.; chapter V covers with eclipses (lunar),
sankrantis, tithis, karanas, yogas, etc.; chapter VI covers some problems
inspherical trigonometry etc. ; chapter VIl is devoted to the computation
of the ascendant and of the time elapsed since sunrise; chapter VIII
discusses the method of computing the time and longitudes of the first
and last visibilities of the planets and fixed stars; chapter IX states the
rule for computing the illumination of the moon and longitudinal and
latitudinal parallax (for solar eclipses).
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c) Brahmasphutasiddhanta (Brahmasiddhanta) of Brahmagupta:
Brahmagupta was born in 599 CE in the reign of king Vyaghramukha,
belonging to the Capa family, wrote his famous astronomical treatise
Brahmasphutasiddhanta at an age of 30 (628 CE). This is corroborated
by the statement in the Vishnudhormattara purana. H.T. Colebrooke
translated 18th chapter known as kuttaka in 1817 and chapter 21 is
translated by Setsuro lkeyama in 2003. The Vasana commentary
by Prthudakasvamin (860 CE) is available (a few couplets). The
Brahmasphutasiddhanta was edited by Sudhakara Dvivedi with his
own commentary and Ram Swarup Sharma comments with the help
of Prthudakasvami and Dvivedi's commentaries. Brahmasphuta-
siddhanta is a comprehensive astronomical treatise consisting of 24
chapters covering all major events of astronomy. Brahmagupta states
in one verse that he has composed the treatise containing 1008 verses.
In this text, Brahmagupta accepts the astronomical day to begin with
the sunrise at Lanka, and the calculation of days, months, years, yugas,
kalpas, all begin from Caitra sukla pratipada and the first day is regarded
as Sunday.

Brahmagupta does not accept the five year yuga system, as Vedanga
Jyotisa, Pitamahasiddhanta, etc. He criticizes Varahamihira in his
adhimasa calculation. Varahamihira regards one adhimasa is a period
of thirty solar months where Brahmagupta admits one adhimasa is 32
months and 16 days. Brahmagupta differs from Aryabhata I in the length
of yuga. Aryabhata regards all four yugas of equal length (1,080,000
years); whereas Brahmagupta regards Kaliyuga to be 432,000 years,
Dwapara to be twice of it, Treta to be thrice and Krtayuga to be four
times of the length of the Kaliyuga. Sakalyasarnhita was composed in
9™ century AD. Dikshit considers the epoch when ‘Pramathi’ could be
the first solar year;

‘pramathi prathama varse saurarh kalpasya sarbada’ —1(37).

This edited text is prepared on the basis of three manuscripts and
one printed text.

Description of the manuscripts:

1. B1 A copy from the Asiatic Society, Kolkata (G 767, 38 F.1-38),
33 x 10.5 cm, language — Sanskrit, script — Devnagari, has been
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classified better condition manuscripts where discrepancies are
less.

2. Be Asiatic Society manuscript [SC I B 12(v1\2), 23498, 27(P. 6-38),
31x21 cm, language — Sanskrit, script — Bengali], starts from page 6
where Sakalyasarihita is present.

3. D1 Bhanderkar Oriental Research Institute manuscript. [no. 345
of 1882-83, Extent foll. 22, language- Sanskrit, script- Devnagari],
has many resemblances in B1 and printed text.

4. Ba jyotishasiddhantasarhgraha, published text in Benaras
Sanskrit Series, no. 152, editor Pt. Vindyeswari Prasad Dvivedi (1912
AD), found in the Sanskrit Sahitya Parisat, Kolkata.

No mss shows the title of the chapter as Spastadhikara,
Triprasnadhikara, etc. but the number of adhyayas. Another peculiarity
is its sequence. All astronomical contents are distributed throughout
the text. From bibliography of Sanskrit works on astronomy and
mathematics by S N Sen (with research assistance of A. K. Bag and S.
Rajeswar) itis observed that there are some errors, omission of words and
lines, but they all have the same origin. The manuscripts are collected
from the Asiatic Society, Kolkata; Bhanderkar Oriental Research
Institute, Pune; and printed material ‘Jyotisasiddhantasamgraha’ edited
by Vindyesvari Prasad Dvivedi collected from Sanskrit Sahitya Parisat,
Kolkata. Allmanuscripts and printed texts are in Devnagari Script except
one which is in Bengali script. From the above mentioned book the title
of the chapters is found; as kalanirupana, grahanarh-uccanicasthanam
etc.

Chapter one, kalanirupana, contains 111 slokas, begins with a
conversation between Brahma and Narada. According to questions of
Narada, Brahma agrees to explain Jyotisa. In this chapter we find the
names of eight authors with eight Prasnas. It covers the definitions
of kala, yuga, ahargana, etc. It deals with the subjects existing in
madhyamadhikara chapter in other texts.

Chapter two, grahanarhuccanicasthanakathanam, contains 261
slokas, deals with position of planets with manda, $ighra, ucca, nica,
pata, etc. which are discussed in spastadhikara chapter in other
treatises. Many verses are devoted to explain the difference between
spastagraha and madhyagraha, the causes of manda and $ighra of the
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planets. Polar longitudes (dhruva) are tried to be explained in this
chapter. An instrument, Golayantra, and discussion on measurement of
coordinates are the speciality of second chapter.

Chapter three, tithinaksatradiniripana, contains 171 slokas,
describes the karana and method of calculation. But major portion of
this chapter is devoted to discuss religious rituals like sraddha, lunar
tithi [Amabasya (new moon), Purnima (full moon), etc.]

Chapter four, udayastadiniripana, contains 122 slokas, deals
with many topics of astronomy e.g. udayasta, phases of the moon,
instructions for setting up an observatory, instruction for constructing
an instrument like kapalayantra for measuring time.

Chapter five, grahasamagamayuddhadiniriipana, contains 83 slokas,
discusses samagama and yuddha (conjunction) of planets, eclipses.
Author tested the traditional concept on eclipses i.e. Rahu and Ketu and
concluded as

Sighragami $asi suryachayarn pascimatopi ba |
Pragetyatitya tatp$cad grahanarh bhaskarasya hi 11 28 II

Chapter six, chedakadinirupana, contains 15 slokas, deals with
projection of eclipses. Total number of verses in Brahmasiddhanta of
Sakélyasarhhité is 763.

Brahmasiddhanta in Sakalyasarhhita is a text following modern
Suryasiddhanta. There are many slokas similar to Suryasiddhanta.
This compilation shows that the contents dealing with first chapter
in Brahmasiddhanta are same as eighth chapter of Suryasiddhanta.
The contents dealing with chapter four in Brahmasiddhanta in
Sakalyasarhhita are same as the discussion of chapter nine and thirteen
of Stiryasiddhanta. When Sakalya discussed eclipses and commented
on new idea, it is seen that this idea already exists in Aryabhata and
Varahamihira’s work. Projection of eclipses is discussed in 6th chapter
in both texts, Brahmasiddhanta and Siiryasiddhanta.

A serious reader of history of astronomy in India can detect the
differences of these texts. The Paitamahasiddhanta in Paficasiddhantika
follows the older text Vedanga-Jyotisa and belongs to the same category
as the Gargasarhhita. Only five couplets are devoted by Varahamihira
in his compilation. D. Pingree stated that “The earliest siddhanta that

Brahmsidhanta.indd 24 9/20/2019 10:36:40 AM



Introduction 25

has come down to us is Paitamahasiddhanta of the early fifth century.
This is preserved because of incorporation into the Visnudharmottara
Purana, though it has been copied as an independent treatise.” It is a
cast in the form of a lecture by Brahma to Bhrgu compiling all major
astronomical events and its sequence is as the other texts. Albiruni
noticed Brahmasphutasiddhanta as Brahmasiddhanta in his book
several times. This text is large and popular. This text contains 24
chapters. The last one is the present text, BrahmaSiddhanta in Sakalya
Sarhhita.

Comparison

Example: There are differences when measuring the year according to
different BrahmaSiddhantas:

e Paitamahasiddhanta of Paficasiddhantika 365 days 21
ghati 30 pala

e Paitamahasiddhanta of Visnudharmottara Purana 365 days 15
ghati

e Brahmasphutasiddhanta of Brahmagupta 365 days 15
ghati 30 pala

e Brahmasiddhanta of Sakalya 365 days 15
ghati 31 pala Etc.

S B Dikshit mentioned Sakalya’s Brahmasiddhanta as one of the five
modern siddhantas e.g. Surya, Soma, Vasistha, Romaka and Brahama-
siddhanta of Sakalya. Sakalya mentioned his treatise as second prasne
and the other six are Chandra, Pulastya, Vivasvata, Romaka, Garga
and Brhaspati. The above mentioned five modern siddhantas measure
the year as 365 days 13 ghati 31 pala 31 vipala 24 prativipala. This
measurement is different from VedangaJyotisa as 366 days. Comparing
with other siddhantas, except Romaka, differ from one another by more
than 2 palas. The savanaha or civil day is defined as the interval between
two consecutive Sun-rises at a given place (1-16). The interval of time
between two consecutive conjunctions of the Sun and the Moon is
called chandramasa or a lunation. This is divided into thirty parts which
is called tithi or lunar day. The third chapter deals with the study of
Mahapata of the Sun and the Moon. From 34" verse to the end of the
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chapter covers the offshoot of the main astronomical contents. In this
text the idea of valana is discussed with importance.

The second chapter is started from the concept of sighracca,
mondacco. Sakalya's concept on the motions of planets was clear. He
knew that the motions of the planets are not always uniform, sometimes
it is fast, and sometimes it is slow. The motion of a planet calculated on
the basis of revolutions is different from the actual motion. To know
the exact motion of a planet three variable points are considered e.z.
mondacco (apsis), Sigrhracco (conjunction) and pata (nodes). The
mondacco and $ighracco move eastward and complete the respective
circles and reach their beginning place. The circles are known as bhagnas
of the mondacco and sighracca respectively. The node is the point
where the orbit of a planet appears as crossing the ecliptic. There are
two nodes opposite to each other. The point of intersection, from where
the planet’s direction is turned northward, is known as north node or
ascending node and the other is descending node. These two nodes of
the Moon are known as rahu and ketu respectively. In this chapter a
few verses are devoted to explain the causes of the difference between
a spastagraha and a madhyagraha. The causes of manda and $ighra of
the planets are explained due to mahavayu or upagraha which means
‘presiding spirit which directs a planet’s motion’. Sakalyasarnhita does
not mention any epicycle but the concept lies in the second chapter.
According to S B Dikshit ‘The second chapter begins abruptly after an
incomplete line of the verse, which is given after 111 verses of the first
chapter. This chapter opens with an unexpected question. It seems that
the epicycles may have been mentioned in between. Brahmasiddhanta
mentions mandaphala i.e. the equation of centre which is the addition
of modern siddhantic texts. No Western astronomer before Ptolemy
knew the calculation of the true places of the five planets. The maximum
value of the equation as given by Ptolemy does not agree with those
given in Indian works. The calculations of the true places of the Sun,
Moon and the five planets are important in mathematical astronomy.
The equation of centre is found by the formula: The equation of time =
epicycle x sine of anomaly of planet + semi diameter.

The Kendra (anomaly) is the difference between the places of planet
and that of aphelion. A large number of verses (138) have been devoted
to explain including sammkranti, tithi covering pradosa time, proper time
of ekadasi, Ganesha caturthi etc. Eclipses and projection of eclipses are
nicely discussed in the last part of this text.
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Chapter I

dhyanayogasamarudhar brahmanarh trijagadgurum |

abhivadya sukhasinarh naradah pariprechati ||1]|

deva deva jagannatha sarvajiia kamalasana |

jyotisarh caritarh jianarh brihi kalasayarh mahat ||2||

adhitamakhilarh chandah sthanuriparh pratiyate |

angairvina yathaivarhgi tasmadetatprasida me ||3||

ityevamukto vis$vatma naradena maharsina |

putrena dhimata pritya vakyametadabhasata ||4]|

sadhu sadhu mahabhaga yanmarh tvarh pariprcchasi |

vistaren pravaksyami tanme nigadatah srunu ||5|

narayanah surasrestho vedakarena vartate |

chandah $astrarh tasya padau kalpah pani mukharns tatha ||6||

sabdasastrarh srotrayugmarh niruktarh ghranameva ca |

siksasastrarh jyoutisarh tu nayane sasthameva tu ||7||

etairangairasavangi rajate vedavigrahah |

pradhanamangamevedamangesvetesu stsu ca ||8||

etacca mattah $itarhsoh pulastyarica vivasvatah |

romakacca vasisthacca gargadapi brhaspateh ||9|
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astadha nirgatarh $§astrarh svayarn paramadurlabham |
ete’pi kaladhinani jfianani vidurisvarah |[10]|

gatagatar cirarh karyarh kalastatprabhavatyaye |

hetuh karanakalo’sau sarvadharastrivikramah ||11]|

tatkaryarh kalakalanam vaksyate naradadhuna |

astadasa nimesastu kastha trirhsat kala ca tah ||12||

tasarh trimsat ksanaste’pi sannaditi prasasyate |

yadva gurvaksaranarm tu dasakarh prana ucyate ||13||

sadbhih pranairvinadi tu tatsastya ghatika tatha |

$vasah pranastu sarvesam tadayustena nirdiset |[14||

nadisastya hyahoratrarh masastatrirnsata bhavet |

manamarksamiti proktairh savanadyamathocyate |15

udayadudayarh bhanorbhadinarh mrtyulokajam |

syattenarkodayo masastathayarh savanasca hi |[16||

bhasvadviyogatascandro yavataiti ravirh punabh |

syattavanaindavo masasthithinam trirhsata ca sah |[17]|

tatpirvottarapaksau tu svatah siddhau sitasitau |

krttikadi dvandvagatatpurnendoh kartikadayah |[18]]

tridha masa upantyantya prathamastu trayo’tra hi |

pitarascandrabimbastha agnisvattadayo ravim |[19]|

uditarh krsnapaksardhe pasyantyanyatra castagam |

ahoratram tat pitrrnarh candro masah prakirtyate ||20]|

masapaksavasane tu taddivaratramadhyamau |

sankrantya sauramasastu masadvayamrturbhavet ||21]|
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varsa sadrtavo divyamahoratrarh ca tanmune |

kapitthakarabhiigolamadhyago meruparvatah ||22||

nanaratnacayo haima ubhayatra vinirgatah |

tasyoparistanmanvindramarastasthurmaharsayah ||23||

adhastadasurastadvanmahabalaparakramal |

graho mesayane prodayansaficarannudaguttaram ||24||

purayetpragaharmadhyarh devanamrtubhistribhih |

yamyayanadyaistrigrarhairahnah pascardhameva sah ||25]|

tatha tuladairdaityanamapi saumyayanadibhih |

surasuranamanyonyamahoratrarh viparyayat ||26||

divaratrpramanarh ca bhanorbhaganapuranat |

vikalanarh kala sasthya tatsasthya bhaga ucyate ||27||

tattrirhsata bhavedrasirbhagano dvadasaiva te |

tuladi sadasityamsaih sadasitimukharh dinam ||28||

taccatustayameva syaddvisvabhavesu rasisu |

sadvimse dhanuso bhage dvavirmse'nimisasya ca ||29]|

mithunastadase bhage kanyayastu caturdase |

tatah sesani kanyayarh yanyahani tu sodajna ||30]|

kratubhistani tulyani pitrrnarh dattabhaksayam |

yatra ksetre bhavedetatsadasitimukharn dinam ||31]|

sadasitimukhari nama tasya ksetrasya kirtyate |

saumyayamyayane yat syat ksetrarh tadayanabhidham ||32||

trisrngadrermadhyadesaduparistadvivakarah |

tulamesayane yati visuvadvisuvar ca tat ||33||
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carasthiradvisvabhavaih phalaiste ca mrgadayal |

sthirarh visnupadarh ceti tannama sthirabham smrtam |

mesacaitradimasastu madhvadya iti kirtitah ||35||

kvacidete vasantadya yajamanecchaya punabh |

vadayah samparidanvitadyastu vatsarah prabhavadayah ||36]|

pramathi prathamarh varsam saurarn kalpasya sarvada |

divyairahobhibrahmairva varsasarjiia puroktavat ||37]|

divyavdanarm sahasrani dvadasaiva caturyugarh |

yugasya dasamo bhagascatustridvyekasangunah ||38]|

kramat krtayugadinarn sasthamsah sandhayah svakah |
yugesu tatra vartete gatagatayugasthiti ||39]|

krtadinarh vyavastheyarh dharmapada vyavasthaya |

sandhyasandhyamsasahitar vijiieyarh taccaturyugam ||40|

caturyuganarn saika syatsaptatirmanusaficarah |

krtabdasankhya tasyante sandhirdhatrijalaplavah ||41]|

manvantaravyavastheyam prajapatyamudahrtam |

kalpe sasandhayo jiieya manavaste caturdasa ||42||

krtapramanah kalpadau sandhih paficadasah smrtah |

ittharh yugasahasrena bhutataradimanakah ||43||

sarhharakarakah kalpah kathitastava narada |

sahasrayugaparyantamaharyad brahmano viduh ||44]|

ratrirh yugasahasrantarh te’horatravido janah |

yavad brahmakhilarh visvarh tavattisthati tisthati ||45|
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satayuh purusah sarvah svaya’horatrasankhyaya |
graharksadevadaityadi pratikalparh caracaram ||46|

krtadrivedairdivyabdaih satadhnaih srjyate maya |

jyamindamadhye paridhikramena labanarnavah ||47]|

mekhalavasthitastasya devasuravibhagakrt |

yojananarh $atar trirhsadyutarh tasyapi vistarah ||48||

tanmadhye tulyabhage tu svarnaprakaratoranah |

catasra etah purvadya nagaryo devanirmitah ||49|

yamakotisca lanka ca romakarm siddhapuryapi |

uparistad vrajatyasam bhacakram grahasarhyutam ||50||

visesad visuvatyarkastannamna visuvatprabha |

puskaradvipamadhyasthe mahapuskarabharuhe ||51]|

tisthata siddhapurya tu grahah sarhsthapita maya |

kalpadau srstikale tatpurisveva tadadisu ||52]|

madhyodayardharatryastakale varah prajayate |

tada pascanmukharn sarvarh grahanaksatratarakah ||53|

srjantyagragrabhiipadesvasubhih savanodbhavaih |

grahanaksatrataranam samodgamanakaranat ||54||

purvoktarh tu dinarh trim$annadikarh naktamapyatha |

visuvatyudayasthanatpracyava pascimottarah ||55]|

pradaksinyena kakubhascatasrasca vinirdiset |

evamuktapuribhyo’yamuttaro meruramarah ||56|

asuro daksinah kasthaniyamo na tayoh samabh |

liptasu cakratulyasu drsyate sakalarh yadih ||57||
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visuvaddivase bhusthe tavatine kuto disah |

iti paryatatarn yo yadbhati yadyadudanyapi ||58]|

atitya tarasa yati yatpratyakpraggatisca sa |

tulyamevatikramanarh navatirva svakaksaya ||59||

urdhvar tatparivartena pausnante bhaganah smrtah |

sarvatrecchakalavadhe pramanaptar ca tatphalam [|6o0]|

jatyecchamanasamyarn doh kotivargayuteh padam |

karno dasapadabhyasto viskambhatparidhirbhavet ||61]|

hanivrddhidhiya margavyatyayadistamistajat |
yuge syuh praggaterbhanorjiiasya sukrasya catmaja ||62||

kujarkiguru sighranarh bhaganah stryavatsarah |

indostarkamaragnyarthasaptasailasarastatha ||63||

radebhatarkagonetranayanani kujasya ca |

budhasighrasya vai sastikhadyagnyankamunindavah ||64]|

sunyasvinayanambhodhisadguna vakpatestatha |

kavyasighrasya satsailagunakrtiviyannagah ||65||

astatarkasarartvabdhisasankah suryajasya ca |

trinakhebhastavarnastu mandoccasya nisapateh ||66]|

vamapatasya vasvagnidvidasragniyama mune |

kaujatkalpe kramadindrakara astastasagarah ||67||

krtatyastisrisinyanka nasatyarturasastatha |

praggateh siiryamandasya saptakufijarapavakah ||68]|

kaujatkrtanarava nagasadgunah khaviyannava |

sarapavakabanasca tatha navahutasanah ||69)|
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astasvibhadrivikrti dvaystabanendavo yuge |
bhodayah praggaterete bhaganaistu vivarjitah ||7o|

patanarn bhaganairyukta svodayah parikirtitah |
naksatrodayatah purvarh pratyaggati rudeti hi ||71]|

pascatpraggatiretasmadabhikalpodaya yuge |

arkonacandrabhaganah sasimasah prakirtitah ||72||

dinikrtaste tithayo bhiidinonah ksayaksasah |

arkendumasavisleso bhavetputradhimasakah ||73||

atra cakrakalascandrakaksa paficadasahatah |

vyomakaksa bhavedesa kalpendu bhaganahata || 74|

kaksa grahanar saiveha hrta caiva prthak prthak |

svakalpabhaganaih kaksasastighnarh bhramanar rave ||75]|

svakaksavyasabhuvyasa vislesardham tu madhyamam |

sarvesam praggatih kalpya bhudinairvyomamandalam ||76]|

ekasya bhudinasyasya kalpya pratyaggatistviha |

chayasanku vyasakoti karno’to visuvatprabha ||77||

chaya ya sa visuvati svadese syaddinardhaja |

sankuh syadvisuvatkarno yatra na ksiyate tatah ||78||

vardhamano mahikarnas svarivarjo niraksakah |

aksakhyau dvau dhruvau meroruparistannabhah sthitau ||79]|

bhubhacakrantararn bhimidhruvantaramapi dhruvam |

samudre madhyakaksasyah ksitijasthau dhruvaviti ||8ol|

tatrasthah paripasyanti daksinottarayormune |

aksonnaterabhavatsa vyaksadesa iti smrtah ||81]|
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anyatraksocchrayo yavatavaccakravalambanam |

merorabhimukharh yaturuparyupari drsyate ||82||

dhruvastatastatascakrarh nicairnircestu narada |

niraksabhimukham yaturanyatha taddvayarh bhavet ||83]|

aksarhsa navatirmerau vyakse lambarsakastatha |

lambaksau daksinau grahyau ganitesu tathapi ca ||84]|

lambajiba tribhajya cedvardhamana mahisravah |

vardhamanah khakhartvinduyojanani ksitestu sah ||85||

bhukarnanugunar tasya jyaya vrddheradarsanat |

bhitkarnavrddhyanugunar ksiyate’kso dino’dhikah ||86]|

tathapyakso na navatestatkramajyapi grhyate |

aksadvilomagamanallambaksavadhikonakau ||87]|

aksajyatrijyayoh slesoyadyaksaksaya ityatha |
lambo hi bhavata tatra grhyate tarhi yatnatah ||88]|

tatprcchanugunarh loke susiddharh tannirakrtam |

syatsusadhayita svestah svadhyayastadupadhayah ||89]]|

tasmatpaficasu siddhantesuiktamargo'vadharyatam |

dhrtarh madhuptam visavanmadhunajyarn visarh tatha ||9ol|

sarhsargasyavisese'pi tathaitadanumiyate |

madhyahne visuvatyarkastasyaksarsa natarnsakah ||g1||

tannatatpalabha catah saksacchaya prakirtyate |

cakraliptardhavargasya dasamarh karanipadam [|92||

vyasardharh taccaturvirms$o jyardhapinda itiryate |

vrttasya sannavatyarnsodandvadyah samabh sa tat ||93]|
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prathamarh jyardhamevaitadvargena karanipadam |

trayovirhso jyardhapindh parakhandantarar jyayoh ||94||

dvighnestahina khandajya yatrardhenduyuta na cet |
khande satadhike vetra viyadvedayuta tu cet ||95||

khadrinetrakhakhanda syadesyakhandayuta sati |

svakhandarahita jiva svatpurvajya tu maurvika ||96|

prayodasaiva santyasam madhyaikadasa varjitah |

hitva kukhandamulani tatranyah syuryathoditam ||97]|

yadvasyasya bhajye jye tatra gunasatcandrasarhyute |
dvitiyabhantyajastistro nagagovahnisarhyutah ||98]|

tatpaficami khakhantyadya cejjya pragvattatah sphuta |

ityetau dvau ca samanyau margau nanagunairyutau ||99||

vikrtyadhikacakravyasardhamargasya kifica yat |
adyamarge tribhajyardharh prathamajya na yadbhavet ||100]|

karanipadapado na karani mukhameva hi |

ekadvibhajya dvadasajya karanijyapadarh kila ||101]|

evarh nasyadadyamarge tatsarvanugunah sphutah |

vargo nirtpyate prokta trijya pragvatkaranyapi |[102||

cakrasya sannavatyamso viliptasrayako’ksatah |

prathamajyardhametatsyadvikrtijya puroktavat ||103||

dvighnasya khandahinajya navadhviniyutarm tyajet |

tadadhvidvitayarh vyomavahninetrayutarn kramat ||104]|

yadvatah khanda sarhsuddhilipta yojya kramaricatah |

saptavi$vairnagastabhirasasailairnagadribhih |[105]|
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14 Brahmasiddhanta
atibhrtya vardhisailairasarnbhonidhibhistatah |
dvitiyabhante ya jyaravya yuganetrendusarnyutah ||106]|

tatpaficami sebhasurya taccaturthyastasailabhak |

sendra tatra trtiyadya dvitiye dvadasanvite ||107||

adyabhantya khadrgbhaga visvadristu sphutadhvani |
tatsaptami khabhetyadya tatsasthi radavarjita ||108||

tatpaficami caturthi sa khatyastigognisarnyuta |

trtiya vikala satatphalarh bhutithisarhyutam |[109||

dvitiya yatphalam veda vikaladyamathoktavat |

susphutajya vidhiscatrotkramajyakhandabhedanam |[110]|

jya tvabhavanulomyena sasadvarganyabhaksabha |
parakhandaphalarh proktarh svakhandatsvasvapurvaya ||111]|
iti Sri Sakalyasarnhitayarn dvitiyaprasne

Brahmasiddhante prathamo’dhyayah

Chapter 11

akarsatah svasambandhadbhavatiti sphutasthitih |

mandoccabhyamarkacandrau yada mandaphalarh mune ||1]|

akrsyete eva tasmanmandakarmaikametayoh |

catvaryanayane dvarau paresarh dve tu tatra hi ||2||

tatkarmanarm caturnarn ca kramah praksiicito mune |

grahabhukteh phalar karyar grahavattadvilomage ||3]|

phalavyaste kendrabhuktiryadi va trijyaya hata |
tatkarnapta svoccabhuktervisodhya sa gatih sphuta ||4||

grahoccabhuktiyogattu hitva kendragatirh sphutam |
s$ighrocca bhuktisesardharh grahakendragatiryatah |5
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sighroccabhuktirekahe tadaikye yoktavadgatih |
sighrardhabhuktau tadrsarm phaladhaya grahasya tu ||6||

grahapaksepanarh cardharh karanarh tatprakirtyate |

grahanarn bhuktirevasminkendrabhuktisca mandayoh ||7|

sphutakendragatistasmat sphutabhuktirgrahasya ca |
phalardhardharh tu mandardhagrahebhuktiyutardhita ||8||

sa bhavedvidyamanatvatkendrabhuktirvidhostu sa |

svoccabhuktirbhavedyatsa praguccendugatistatah ||9||

atha va kendrabhuktih sa trijyakarnantarahata |
karnaptardhakhye’rdhita ca grahabhukterdhanarh tvrnam [|10]|

karne trijyadhikone tu vyastarh mande vidhiyate |

uccairnicairgate sarye uccairnicairyayurgrahah |[11||

kificittasmatphalarh bhanostadgatya ca tada natam |

grahabhuktihatarh bhaktarh cakraliptabhirarkavat ||12||

arkabhuktivadapyevarm grahe karyarh ca tadgatau |

madhyagrahesu coccesu tadbhuktisu ca tatkrte |[13]|

adavevakhilesvevarh krtarh yattaddhitarh matam |

svoccaih svanicaistabhyarh svadanyasyaitad dvayarh bhavet |[14||

anyasyaivanyadiyabhyarh nato'rkasyaitadisyate |

kriyate ya durasanka grahasphutavidhir prati ||15]|

sapararm hiyate putra sarhpratar tatra tatphalam |

madhyasarhjiia grahah paficaivarkendii neti madhyamau |[16]|

yadi syattithisarhvrddhi hraasabhavah prasajyate |
tithayah savanahani bhaganah hrasavrddhitah |[17]|
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16 Brahmasiddhanta
yadi syuradhimaso na ratryabhavah prasajyate |
sukrajiiayoh karsakau ca $ighra taditarasya ca [|18||

viksepa na vikalpyante phalaheturna kalpana |

arkendvorapi sighrardhamandardhadiprakalpana |19||

nisphalatvannirastaiva mahavayau pradhavati |

tirodhanena sadajadinvadyarsa iva khecaran ||20]|

nudati pravahasceti margabhedadidam na sat |

karmani yani catvari grahasyaiveti tani ca ||21||

s$ighrardharh syacchighraphalarh caturthe dvigunar tatha |

mandardharh syanmandaphalar trtiyamiti nanyatha ||22||

kificoccabhyarh niruktabhyamapakrstah punastatha |

kalpyarh cetpunarapyevarh tatharkenda ca narada ||23|

grahopari na sighroccamiti ceduccata’sya na |

trijyonasighrakarnasca sarvada munisattama ||24||

nadhah sighrocca iti ced grahastarhyalpago’stu sah |
adhah kaksa kalpyate cetkaksasau tatra kasya va ||25]|

tasnirm kaksa kalpyate cetsarvesarh tarhi kalpyatam |

nisphalatvanna sarvesamiti cetkalpyatarh phalam ||26]|

nirarthatvatkalpanaya yathakaryar tu karanarm |

kalpyate cetkalpitarh tanmayaiva na tu kirh punah ||27||

atindriyarthavijiane pramanarn srutireva hi |

yathasruti maya drstarh yattadevavabudhyatam ||28]|

madhyamah sthayinah santi neti cenmadhyamanugah |

grahascatuskarmavanta iti yattannirakrtam ||29]|
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madhyasighrardhamandardhaphalameti tadasrayaih |
upagrahaiscapakrsta mandoccaisca graha yayuh ||30]|

iti cenmandabhage ca naivakasmadupagrahah |

yujyante te prakrstascedapakrsta grahasca taih ||31]|

iti catvari karmani grahasyeva na tanmatam |

upagrahapakarse’pi purvamevedamucyate ||32||

ato mandardhasighrardha na santiti hi nocyate |

asatve’nyatarasyapi grahayorardhasarhjiiayoh ||33||

ekapakarsanarh kalpyarh grahasyapi tatha punah |

upagraha na santiti yadi brityaccatustayam ||34||

karmanar syadgrahasyaiva santi tasmadupagrahah |

ardhakhyenapakrstascennoccairniccairyatha tatha ||35]|

upagraho’pakrstah syatsagrahastena cediti |

naivamardhagrahasthanajiianameva tathocyate ||36||

svacchandagamanarh taddhi kirh tiiccairuccanicata |

arghakhyastvapakrstascedapakrsta upagrahah ||37||

grahascapyapakrstah syattadabhavanna tadbhavet |

viksepyau ca na ceddharmau patabhyarh sukracandrajau | |38

viksepyai starh tatha ksepaliptascenna sphutasvadik |

apakrstairgrahaih sakar karsaka yanti yattatah ||39]|

te'pakrstah svamandoccaih patastaisca tatah phalam |

trtiyamapi patanarh grahavanneti kalpyatam ||40|

tasmanmandardhamandoccamadhye yavadupagrahah |

yati yaddisi tavatyevaste taddisi madhyamat ||41]|
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svacchandagah karsakastu ksepascalanamanyatha |
sighroccaveva sighrakhyau budhasukrau na cetarau ||42]|

iti cettadrguccabhyarh grahasthanar ca budhyatam |

yamyottaragati yadvadutkramadbhaskarasya ca ||43]|

tathaivanapakrstanarn gateradhikyamalpata |

grahakarsakavadvastu kirh na cedityupagrahaih ||44]|

svacchandagamane tesarh mandoccah kalpita vrtha |

mrsavadi ca vedah syattatsarvanarthakaranam ||45|

mandardhadyo yaddisi ca yati tanmadhyamo grahah |
yavanti kalpe mandardha yo gacchetso’pyupagrahah ||46]|

sa nasti yasya gamanarh kalpajarh gamanari na ca |

mandasphuta dromase hi some ca ksepasadhanam ||47||

kirtitarh tatkarsakah syurna sambandhantararh kramat |

stiryaromasasomebhyo yatha labdhagraha iha ||48||

kalpitah syuh sanamano bhinnasamjiiastathaiva ca |

mandapakrstairmandakhya grahairdeva yayuh saha ||49]|

viksipyante ca pataistaiste graha iti kalpyatam |

iti cetkarsakanarh tu proktarn namantararn bhavet ||50]|

tyaktar srutikrtarh nama naitadapyasti paulise |

grahaih krtarh yattatpate krte neti ca vartate ||51||

somaromasayoh patah sodhya mandebhya 1ritah |

sukrajiiapatayorvamakramanarh stirya kirtitam ||52||

trtiye’sya na cedistarn tattavapyasti disanam |

srutyantaravirodhastu paulise’tra ca gamyate ||53)|
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tadvasya gamanarn tavannirnitarn ca sahetukam |
upagrahanimittarh va na tavatprathamakramabh ||54||

yathestakalpanapatterdvitiyah kalpa eva cet |

patamandoccamadhyena phalarh sadhyarh na tanmatam ||55]|

kalpastrtiyasceduccairnapakrsta upagrahah |

asveneva ratharh patamakarsati na va sa tam ||56||

stambhacchaya dipavaccenna mandocco’tra karanam |

paraspararh bhacakrardhapatopagrahasaricarah ||57||

vamarh niskaranarm yatitiyar va kalpana sat |

svoccadupagrahadvapi nakasmaddhi tadisyate ||58||

sahetukarh kalpyamanar kalpyate na tu hetukaih |

mandoccairnapakrstastu yavadvrajati bhaskarah ||59]|

tenakrsta grahastavatte tathopagrahairyayuh |
bhrtyaistatkriyate karma svamina kriyate hi yat ||60]|

pratyakpragbahirantarva tadgraho’rkasamarh vrajet |

iti cennaitadistarh syadbhogadavadhikarh nrpah ||61]|

sevadavadhikarh bhrtya vartante na hi tatsamal |

yavanyasyadhikarah syattavattasya pravartanam ||62]|

sarvacakradhipah surya iyadyati svabhuktitah |
iyadyatiti yuktih syadrajanucaraklptitah ||63]|

$rutiryatra pramanarn syadyuktih ka tatra narada |

jijiiasoryuktiristasti yadi srutyanusarini ||64||

srutyuktestatara yuktirnanyadbadheta yachrutim |

krtvadau mandakarmante kriyate sighrakarma yat ||65||
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tasmanmandapakrstah prak sighrenayo’pakrsyate |
kificitkificidvilambyaiva iti cedapakarsati ||66]|

naitadevarh yadevarh cedgatirnanavidhanvaham |

bimbarh ca samamarkasya tadbadetadabhavatah ||67]|

nanu bimbalpatadhikyarm khamadhye ksitije'nvaham |
iti tu ksitije brahmandarsavo na hyadho bhuvah ||68|]|

purna krsnarnsavastasmad drsah pratihate mahat |

bimbarh bhrbhabhisarhchannarh khatavarnar ca drsyate ||69||

asarhmukhatvanmadhyatsa parsvadyarnh khakharatvatah |

stokastokena bhuirasmihrase candarmsudarsanat ||7o||

drstipratihate bimbarh ksiyamanamite gate |

aratkhamadhye candarnsurasmih pragalbhyate bhuvah ||71]|

rasmyabhavacca padonar ksitijadiva drsyate |
tribhiscaturbhih ksitije khamadhye’tha kalahrtah ||72||

angulani bhavantyasmadityuktar hi maharsibhih |
bhimikaksacaturbhage svasthitasyatmanastu yah ||73|

ksitijastha khamadhyastha ityevasau puroditah |

tisrascatasrasta liptastadanimanguladvaye ||74||

drsyte mahadekena bimbamanyena vanyatha |

ekasmindivase tasmadvimbadhikyalpata na hi ||75]|

tricatuh karnayogardhar sphutakarno’sya mastake |

grahascaratyatah kificidvilambyakarsanarh na hi ||76||

uccadvayanugunyena graho yadyapi saficaret |

tathapi yugapatkarmadvayarh na kriyate yatah ||77||
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tatha nitagrahastadvaddrsyante naiva vai tatah |
upadesakramo’pyevarh sa ca karmadvayakramah ||78||

yavata so'dhikah karnastavatardhena tadrsi |

trijyatah sphutakarno’pi narthasiddheh savarjitah ||79]|

upagrahanam yajjatakaksa siddhirgrahasya tu |

sutararh mandasrghrakhye karmani kathite kramat ||8o||

uccairnicairvrajante varkanuriparn samasraval |

madhyakarnastatah karnantaratvarn yati tanmune ||81||

antarunnatavrksasca vanaprantasthita iva |

diratvaccandrakaksayarn drsyante sakalastatha ||82|

bhaumarkibudhajivanam trirnsadambhodhivardhitah |

viskambhascandrakaksayam sastih sukrasya kirtitah ||83||

trijyaghnah sphutakarnapta viskambhaste sphutah |
tithyapta bimbaliptah syurangulani puroktavat ||84]|

kaksasca bhaganamanam vidhoricchetarasya tu |

viskambhah phalamasyeti viskambhah paramayikah ||85]|

tatharkasya svakaksayarh viskambhah khakhaparicasat |

sastirastahatarajnastatha bimbasya narada ||86||

nijamandalaviskambhah svakaksayarh phalarh vidhoh |

kaksecchamanamanya va maneccha bhaganau dvayoh ||87/|

itindumadhyakaksayarh vijiieyarh bimbayojanam |

kaksa va bhagana manamityevecchadhikena tu ||88||

arkendumandalavyasau sphutabhuktihatau tayoh |
madhyabhuttyudhrtau spastau pragvalliptastadangulam ||89||
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darasthatvattu bimbasya sauksmyarh sthaulyarh prakalpitam |
lokadrstya yathadreh svasthane nityarh samatmanah ||90]|

arkakaksendukaksapta saryabimbasrutiryatah |

indubimbasravaptaya kroso nava na va tatah ||g1||

arkendukaksa vyasardhe tadviskambhavavehi te |
tanmadhyabhuktigunite sphutabhuktyuddhrte sphute ||92]|

bhanorbhardhe mahicchaya mahatvanmandalasya tu |

arkasya bhumyah siicyagramanarn $esamilarkayoh ||93||

asankucitasuddharkakaksavyasadalarh phalam |

bhitkarna icchachayagram tato liptastadangulam ||94]|

arkendukaksavyasardhe sphute sankucite kramat |

manecche phalamarke lavesarh projiiya tatah phalam ||g5]|

bhukarnadindukaksayam chayavyasastada tanam |

yuktya kalangularh vaksye yuktyantaramatisphutam ||96|]|

bhuicchaye lagatasyatha taranibhramane vidhoh |

sticimadhyamakaksayar kiyatiti mahisravah ||97||

sphutendubhuktighno bhakto madhyama ca samarh phalam |

sphutarkacandrakarnaptarh phalamarkamrgankayoh ||98||

manecche madhyakarnastu projiiya sticyapi bhasravah |

tithya kalayasantyevametadardharh vidhoh sravah ||99||

madhyamicchadhikalparkabimbabhyar tadrsarh tvrnam |

madhyarkasravane mane tatha syaditi tanmatam |[100||

tatha sphutarkakaksayarh vyasardhenadhikena va |

adhikalpamrnarm manenadhikalpe’rka mandle |[101]|
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paridhyarhsahato vimbavyaso bimbasravo bhavet |
uccena samarh yena yo'pakrsyetsa tatsamah |[102||

yo'tyalpaucco nicalpah svabahusvalpa eva ca |

tenapakrsyate svarnarh mahadalparh bahu svatah ||103]|

uccairnicairgate svoccaparidhyarnsah svabhavatah |

alpadhika yathasakti ksepah mataistathedrsaih ||104]|

syadetacca phalam karne saidhye’lpa gatiranyatha |
adhikalpadhika bhuktiruficairnificairgatasya hi ||105]|

trijyadhikalpe yadi tu bahiscarati sa grahah |

svatah sighranabhimukharh mandam tu kvacidasti hi ||106]|

maivarh yadi syadevaivarh syatpurvaparamardhayoh |

uccairgrahastvrnadhanarh va yadyetatphalarh kramat |[107||

yada syadvikala bhuktistada yatu bhumandalam |
graham praggatihinarh va prakpratyaggativad grahat |[108||

sarvoccapatanpatiti brahmandarn vai tu narada |

pratipadayiturh $akya vakrata na yatah param |[109]|

praggatirnasti yannasti kevalarh tu na karanam |

sanimandatpararh cetko hetuh kheto’pyadarsanat ||110]|

vakrata cadhikagataviva kalpyo yadi grahah |

gatiranyanuripa sa bhuyasiti na kirtyate ||111]|

uccairnicairgatasyadhikalpakarnena siksmata |

sthaulyarh bimbasya cato hi prasajyate munisvara ||112||

hanivrddhigate naiva yuktiyuktarh yadirite |

ubhayoraksisiddhe te tanme nigadatah srunu ||113]|
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uccakhyar projiiya kendrarh tadgatagamyantarar tayoh |
yadi kalpyeta dohkoti tada bahuh prasajyate ||114||

gatadbhujajya visame gamyaktotih pade iti |
yugmabhavadgataisyabhyarh kotibaht yujiti ca |15

liptastatvayamairbhakta labdharmjyapindka gatah |
gatagamyantarabhyastarh vibhajettatvalocanaih |[116||

tadavaptaphalar yojyarh jyapinde gatasarhjiake |

ityevarh naiva vicaransada jyapindasaktitah |[117||

gatajyabhavatastvindoscaturthijya sada bhavet |

evar samvartamanayar taccaturthi gata hyapi ||118||

na tatkalikasidhyai syadvartamana yatha svatah |

istanadihata kendragatih sastyauddhrtapi sa ||119)|

bahukoti jyantaraghnetatvanetraistayoh phale |

pratyaharh vardhamanatvacchighrakendrasya vardhate |[120|

bahurojapade yugme ksiyate kotiranyatha |

pratyahar ksiyamanatvanmandakendrasya vardhate |[121]|

kotirojapade yugme ksiyate vahuranyatha |

tadvattadgrahavaccasya phalarh grahaphaloditam ||122|]

dhanakhyamanyaddhinakhyarm dhanakhyarh grahavadgatau |
rnakhyamanyatha projitya bahubhuktirh gate phalat ||123]|

jyantaraghna gatiryadva dohkotijyatha drkkvacit |

vyar$atryarmsadibhirmande tricandrayairhata hrta ||124]|

saidhye tribhajyaya tulya dorjya cet ksiyate'nvaham |

vardhante sphutavrttamsastatha vyastastu nanyatha |[125]|
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tadvyastarh jivasanyostu saidhye yuktisca saiva hi |
sphutavrttantarahate dohkotijye grahasya tu |[126|

gatardharh sphutavrttaghnarh bahukotijyayordhanam |

vardhamane paridhyarhse ksiyamane rnarh mune |[127|

gatyartha bahukotijya grahartha vardhate yadi |

dhanatmika ksiyate cedrnarupeti saiva ca |[128||

niscitya phalajanyonyaih krtva yogantararh munelh |

bhaganarhsairbahukotyoh phalaje tarh vibhajya ca |[129]|

grahabhukterdoh phalajya vargantaramitirita |

karnadoh phalajavargairnadika yavata bhavet ||130]]

gateh kotiphalajya tu dvidha syattavata hata |
karnayorbahuvrddhau tu svalpayar gati khetayoh ||131]|

grahadoh phalaja vargarh yavatonadhikar vrajet |

yavadvargo gatih karnastavatyeva na sarnsayah |[132||

tarh tu vargantaratkarno doh kotijyarh visodhayet |

ksiyamane vardhamane tiibhabhyar tadvaye dhanam ||133|

kuryadyathoktanispannakarnabahii yatha tatha |
vardhate ksiyate capi mrgatkotiphalena ca |[134]|

karkyadi kendre tadvyastarh calakarnastatha krtah |

karne kaksagate kotiphalamaurvyarh mahamune [|135||

chedo’sau dvigunastena svacchedasaphalena ca |

doh phalanugunascendoh svakadtinadhiko bhavet |[136]|

sthirikrtaphalenaiva karnah kalpyah sphutah krtah |
gatyardharh calakarne syattrijya doh phalajavadhe |[137||
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grahabahuphalajya tu karnantarahatottara |
svamuladhikakarnena grahakarnavivarina |[138]|

unadhika gunastadrkphalam yattacchidanyatha |
svakabhyar vrttakarnabhyarh grahatsiddhadgraharh mune ||139]|

tatptrvakalikarh hitva bhuktausatyarm gateh phalam |
tadrk syaditi sarhskaro vrttatkarnadihadhikah [|140]]|

nispannaraseh karnena gatirdoh phalamaurvika |

jyarh projjhya tatvayamalairhatvatadvivaroddhrtam |[141]|

sankhya tatvasvisarhvarge sarhyojya dhanurucyate |

iti kriya yada tatra tatvasvibhyh phalarh laghu ||142|

yajjyakhandaphalar yavattavattatvasvisangunam |

tajjyakhandoddhrtarh bhukteh phalar liptadikarh sphutam |[143]]|

yatha grahaphalarh yatra tadbhuktau ca gateh phalam |
tathanyatha tvrnaphalarh vakrabhuktistvrnadhike ||144]|

bhujajya ksiyamanatvadatyalparm sravanasya ca |

parardhadaumahadrnarh purvahaduttare dine ||145]|

ato vakranuvakreti paraptrvardhayoh kramat |

pratyaggaterhanivrddhi vakrottha tvanvaham gatau ||146]|

mandamandardhayoh karnah syacchedatvadavakrata |

ardhitatvatphalasyaiva sighrardhe munisattam ||147]|

darasthitah svasighroccadgrahah sithilarasmibhih |
savyetarakrstatanurvakrabhuktirbhavediti ||148|

nakrsyante hi sighrardhadakrsyante graha iti |

viseso’stiti cennityarh tattadbhavaprasaktitah ||149]|

Brahmsidhanta.indd 126 9/20/2019 10:36:49 AM



Transliteration 127
ardhitatvatphalasyaivamityuktarnh karanarm tviha |
iti cedvakrabhuktisca kirh na syattadrsi sakhe |[150|

ato na rasmisaithilyarh vanmatra rasmayah kila |

cumbakabhramakanyayenoccabhimukhameva ca |[151]|

svayarn yati graho bhuktistatphalanuguna bhavet |

upacararh sarvamanyanmukhyeyamiti hi sthitih ||152]|

sighravrttarhsanurapar viprakarsah prakalpyate |

$ighroficatsaptame bhaumah sukro jheyastathastame |[153]|

$anai$carastu navame vakrinaste tvavakrinah |

sasthe ca paficame tadvaccaturthe munisattam ||154]|

astauvirhsatirardhona gajagnivyardha khesavah |

tritarkah satribhagadrirasankah sasatsatam |[155]|

navasa navasuryasca vedendrah sarabanabhulh |
khatyastih khadhrtirgo'tidhrtirvisvasvinastatha ||156|

vedakrtirgo dvidasrah kvabdhihasta yugarthadrk |
khotkrtistryarhsahinagara sahastah khadanti drk |[157]|

khago’svinah khadantah saddantah sailagunagnayah |
mesadyasvyadi madhyarhsah sadsonah khasadgunah |[158||

dvitrisatpaficavahnindudvitripaficarthadrksarah |

sarendubhudvivahnitrigo’vdhivedatrivahnayah |[159]|

sarahsatarm dvidviradastarasankhyah syurasvibhat |

punarvasoruttararkse daksinarkse ca narada |[160]|

pranmatramapi vasvinyarh sahayamupakarane |

asvayoniksuraprakhyarm sakataina sironibham |[161]|
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manikyagrhabanabhar cakraprakarasannibham |
dviparyankanibharh hastamuktavidrimasannibham |[162]|

toranar valisankasarh kundalarh simhapucchavat |

gajakarnakrtih karnah srmgatakanibho’bhijit ||163]|

asvinyamurajabhar tu dve mile hyanyadarthikam |

asadhadvitayarh caiva yogataratha vaksyate |[164||

uttara dvibha somyanarnh madhyama tribhameva hi |

vrahmadityabhadaityanar praci hastasya vayavi |[165]|

sa pascima taddvitiya sravistha yasca pascima |

pitrpatisayamagninarh sravanabhijitostatha ||166]|

milardra sardhasaptarmso svasthanatpragavasthita |

drsyate yasya tasyasti na svapne’pi sivasmrtih ||167||

yatra yavatsu viksiptastara armsesu vedhasa |

mayaiva tatra tavanto vikseparmsa upagrahah |[168||

dvidevatsattrayarn srastustvastrarka hi pracetasah |

svakranterdaksinasthanattadanyebhyastathottare |[169||

asarkapaficabanasa navasat khadrikharhsuman |

visvesahastasaptagniradhyardhatrikrtankakah ||170|

vyardhatarkah sarah sastistrirhsat sattrirhsadeva hi |
adhyardhakrtyutkrtih kharh vikseparnsah syurasvibhat |[171]|

ksepardharhso varunasya chayaya bhinnamankatah |

viksipto daksine’sityamagastyo mithunantagah |[172||

mithunarhse mrgavyadho virmse yamye nabharnave |

hutabhug brahmahrdayau vrse dvavirhsabhagagau |[173||
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astabhistrirhsata caiva viksiptavuttarena tau |
purvasyar brahmahrdayatpaficarsaistu prajapatih ||174||

saumye’statrimsadarnsaistu nirdesyah sarvada mune |

uttare'sairaparnvatsascitrayah paficabhistatha |[175|

apastato'dhikah svalparh sadbhirarhsaistaduttare |

yadaivadau tadanyasmin jiiate taragane’pi ca |[176||

phalabhavanna tarh sarvamutsahe kathitarh mune |

yugadau visnutarayah rturbhadyaih samahitah |[177||

pracya trihastaih pulahah pulastyo’to dasarhsakaih |
atristatastribhirbhagairangira hyastabhistatah |[178||

vasisthah saptabhistasmanmaricirdasabhistatah |

pratyabdarh praggatistesamastau lipta munisvara ||179|

banartha bhasarah kharthah sadbanah saptasayakah |

sastirnabhorasastesarn vikseparsah syuruttare |[180]|

kvacitkvacidakasmatte bhagavannuttare carah |

khakhanaksatravarsani tisthanti munivallabhah |[181]|

kalantarena tajjiidanarh svayarh yuktimato bhavet |

karkyadistha mrgadisthah srsterudagavanmukhah ||182|

pratyabdar yanti yamyodaggamane vihite’pi yat |

tatpascaricalitarh cakramupacaro’yamityapi |[183|

tattatpascallavakrantiprasangadadridrglavah |

tato'nyathatha pratyabdarm kifcitkificidvrajantyapi |[184]|

tattatpragasakakrantiprasange’pi nijaspadat |

pascimarhsakramaprapteh prakcakrarh calitarh na hi |[185]|
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yavatsrstyadinirdistasthanarn tavatprayanti te |

adyaivarh caratam tesamantararmsastadaspadat |[186|

tattapragarnsakakrantiprapteh svatpraglavasya ca |

prakcakram calitam ceti naradaivopacaryate |[187||

pragarmmsakakramaprapteh prakcakram calitarh bhavet |

prakpascaccalanamsonah svarhsah syadbhaskaradisu |[188||

krantikalarhsalagnanarh lambanarh dyugatarh dvayoh |

sphutarthamayanarthe ca pratyaham hyudayastayoh [[189||

yaddine yasya ya kaksa tatra tesarn pravrttitah |

ityetadekarh calanarh pragyuge tani satsatam ||190||

yuktyayanagrahastasminstuladau prakcalarh bhavet |

yadva tacchuddhacakre va mesadau prakcalarh bhavet ||191]|

ayanarsastadbhujamsastrighnah santo dasoddhrtah |

prakpratyakcalanarh cakrasyaiveti manute tu yah ||192||

calarhsasarhskrtastasya graha eva sphutagrahah |

anabhyupagamadetasyopacarasca cediti ||193]|

dorjya trijya krantijiva cetsaptankagunendavah |

capakrantirudagyamya cakrapurvaparardhayoh ||194||

sa tulyabhinnadikksepayutona syatsphuta ca dik |

evo bhayoradhikadin nyayo’yamitaratra ca ||195|

raksoganatvatpatanamapasavyar yayurgrahah |

prakpascardhagatah pato grahad bhramayati graham |[196]|

yamyottarasabhimukharh kendradorjya ca parvavat |

kranteh parve va parardhe yamyaksepo yadesyati |[197||
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patarh sarhsodhyapakrsyatkendradorjyar ca viddhi bhoh |
dorjya tribhajya caikasityarnsakah paramar yayuh ||198||

viksipyate rahuna tu dorjya krantilavasraya |

tannavamsarh dvigunitar jivastrigunamurvijah ||199||

budhasukrarkajah patairviksipyante caturgunam |

dasaghnatrighanankarkarasarkarkahatasya ca ||200]|

bimbasya patabimbatvatksepastaddhanurucyate |

trigunastvarhsakairbhaktastrijyardharh bimbayojanam ||201]|

dasradinarh sphutari nasti sphutarn taragrahasya tu |

indorapi samipatvannaivarh syadbimbayojanam ||202||

ripasamyatsamipatvadanyesar bhaganasya ca |

samananyayatapattih kaksabhedanna sa sati ||203]|

apakramastvaksepante drsyante khecara yatah |

krantimetyapurah ksepar pascadetiti cettatah ||204|

ubhayanugunarh suddhakrantyante khecase vrajet |

nanyathapattirityevarn prokta sanka niraspada ||205||

doh kotyoristajivona trijyanya kramamaurvika |

cakrakrantimahikaksamanecchaphalamityatah ||206]|

vyaksagrahasyadhasthanarh krantidikkarh vinirdiset |

tasmirm$cakravisalarthar krantikotyutthamaurvika ||207||

svahoratrardhakarnah syaddinavyasadalarnh mune |

svahoratrardhamityaryairucyate namabhistribhih ||208|]|

krantyaiti yavattavattu vyaksadojapadotthaya |

tanmerumadhyattavanti syaccakrardhasya tavati ||209]|
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yavatl yugapatkrantistavati ratrirucyate |
anyaddivatra tanmeruh paro meruritiritah ||210||

merubhyarh bhumikaksayarm bhage paficadase mune |

vilomenayanante tu surasuravibhagayoh ||211||

nadisastya sakrdaharnadisastya sakrmnisa |

tadantare martyaloke ksayavrddhi divanisoh ||212||

tathaiva ghatikasastya te yatsarvarh yathoditam |

darubhirvisuatkaksa krantikaksa ubhe api ||213||

adharakakse ksitijarh mandlarh pafica vai samah |

rasyantakaksah sattisra udaktisrastvapagatih ||214||

krtva tadvaddinavyasadalairbadhva yathocitam |
adharakaksayoryogo dhruvayoh sthanamatra tu ||215]|

rathacakrabile merurdandadvipadrisagaraih |

nadibhih pattanavanairbhiigolena yutena ca ||216]

krantikaksascatuhsastistadavrttena sarvatah |

madhyonnatarh prasaryagre ubhayatra vinirgatam ||217||

yatha druvau dhruvasamau stambhayoh sthapayed drdham |
astabhirmadhyakaksadyairdhruvadvayagatairapi ||218]|

vibhajya golarh dvadasadha mesadinnirdisetsamah |

tulamesaditah karkimrgadi ca lavadvayoh ||219|

tanmukhadharakaksayarh yogakaksarh pravesayet |

krantisarhjiia tiryagevarh tulamesaditah suta ||220]|

svaparadhruvayoh kaksa madhyastha ksitijabhidha |

aksarmsamanoparistadyojayedyantramuttamam ||221]|
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acchadya suklavasrena nirdisyarhsarsca nadikah |
mesonnatasthanatastu tacchuddhakrantimastake ||222]|

natarh viyaccararh sthapya kalayantraisca kalavit |

suryaddinagati sutrairunnayedudayastulat ||223)|

ksitijadudayarn lagnattadvasacca khamadhyagam |

astarh gaccharhsca vijiieyah sarvarn pratyaksatamiyat ||224]|

paficacali mahi merudhruvau ksitijamandalam |

avatasthamadhobhagar ksitijadatra karayet ||225]|

uparyadhogata nadyah ksitijatsyuraharnisoh |
sakse cakrasya tiryatkva(ktva)dudayasyodaguttaram ||226||

ksapa saficarato’lpa syadanalparh dinamatmaja |

anyadetasya sarhyatu lanka ksitijamandalat ||227||

ata ardhvarh praptadrstya ksitijatadrsatsvakat |

evarh satyuttarakrantau trirhsato’lpadhikarm dinam ||228||

purvaparamararhse tu yamyakrantau viparyayat |

aksacchaya dvadasa cenmesadiksitijantaram ||229]|

krantijya laghukaksayar tat ksitijyeti cocyate |

taccapardharh dinavyasadalar trijyeti kalpyatam ||230]

sa visista taccarajya caraprana hi taddhanuh |

nadyah paficadasaitena dyuksapardhadisarskrtah ||231]|

dinaksaye taddvigune sastireva tayoryutih |

kaksayamadhikalpayarh mahatyalpa ca nadika ||232||

mahanto’lpastatharmsa yadvaisuvatyar tato'dhikah |

bhantakaksasu satsvalpastokastokena narada ||233|
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tadevaivarh bhavedojapade ksiptvadito’nyatha |
anojapadabhesvevarh duhsadhyatvacca kasyacit ||234|

yuktisiddhyaiva kaksanarm kalpyarh vyasadalarh samam |

istadyubhuktikarnardhamekadvitribhamaurvikah ||235||

phalarh capanuriipam tattatkaksasu prakalpitah |

ahoratrardhakarnah syattasya tasya mitirbhavet ||236]|

icchayamanyakaksayarm trijya trijyadhika na tat |

iccha kaksa capakhanda mesallankodayasavah ||237||

khagastayo'rthago’scaikah saravyankahimarhsavah |

karkatante vilomena tulayah sat ca te muhuh ||238||

analpa rasayo’nyonyarh tallagnadidrsa api |

madhyaprantamahavayumandavayuvasadgatih ||239||

sighramanda satikhetan darsayetsamasafcaran |

madhyamadhyamahasvalpamargabhyarh bhramakarh samam ||240]|

sarvesam citramastiti ma sankastu tadeva ca |

khecarinah khagah khetah khecarasca viyaccarah ||241||

iti hi vyavaharo’'yamrsinar mahatarm mune |

purnarh mesadibhirgolarh cakrarh syanna tu cenna tat ||242]|

grahamaitradivadbhava mesadya hi prakirtitah |

vastuvrttena mesadya grahamaitradita na hi ||243||

vyaksaduttaratastattadudaguttarato natam |

parsvayoh ksitijarh vyaksam ksitijaduttare dale ||244]|

tatha daksinacakrardhe drsyate hyanyatha mune |
tavatpraticyai ksitijarh tavattadubhayaspadam [|245]|
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kalpya niraksah ksitijaprakaramsthanatastatah |

uttarottarato'dho’dho mrgasatkamudeti hi ||246]|

nihsesam svodayasthanar pascatsrstena gacchati |

ato mrgadyah sat svasvacarakhandavivarjitah ||247]|

svodayah karkatadyastu drsyante sat tato'nyatha |

tatkalakrantikaksato rasinar ksitijatsvakat ||248]|

udayastamayaveva svakaryenanyatha yatah |

lagnanayanavelayarh sarnskaro’trayanasya ca ||249||

istasya krantikaksato yadanyattatra capi tat |

martyalokottaravacyo raksabha saptavirhsatih ||250]|

tayormrgadyah karkadya yugapatsastidarsanat |

ato devasurarnse tu vyasta lagnadinaksapah ||251||

amrtyaloke ganitarh naitadevarh mahamate |

yadrasistho yatra drsyaste masastatra drsyakah ||252|

tadrasestadgrahah pranastatsthabhukteh katittitaih |
adhikatvarh tvahoratrarn tarahoratrato bhavet ||253]|

naksatranadyasta nadyastastu svarnacararh yadi |

kurvita caranadisca proktarh tanmanajar phalam ||254|

iccha tattadahoratrarh naksatrarh manamityapi |

sastiscararmtarn naksatrarh sarhskuryattadrse mune ||255]|

svahoratra caturbhage naksatrarh dyuksapadalam |

sauranadyo bhuktisiddhastattannadyo’nyathodbhavah ||256]|

grahadvayantara sastistannaksatrarh dinantaram |

bhavanti phalamanecchastascarksyonadikah smrtah ||257||
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naksatranadyah kathane saurastatkalikagame |

chayalagnagame tattannadyo grahya iti sthitih ||258||

anuktarh romasendvarkairadyaistatte smrtarm svatah

ityevarh kathitarh putranyadbai $rr(sr)nu samahitah ||259]|
iti Sr1 Sakalyasarnhitayarn dvitiyaprasne
Brahmasiddhante dvitiyo'dhyayah
Chapter III

tithyastrirhsadrksani saptavirmstireva hi |

tavanto bhagane yogah karanani nabhorasah |[1]|

arkonacandraliptabhyastithayah karanani ca |

prahasya bhani sarkendoryogah syurbhogabhajitah ||2||

pravesanirgamau tesarh tadrk bhuktya muhustatha |

tau karyau bartamananarh tattanmadhyasphutgrahaih ||3||

masadi karanarh hitva kirhstughnarh sthirasarhjiitam |

tithyardharaseh saptaiva vavadi carasarjiiitam ||4||

mase’stakrtva ekaikarh vartate karanarh caram |

sthirani trini masante sakunar tu catuspadam ||5||

nagarh tadanu krsnayascaturdasyah parardhatah |

purvaparardhaja vistirvistireva divanisoh ||6]|

sa tyajya tvanyatha bhadra sarvakarmasu bhadrada |

pucchakhya dasame vidya api tadvacchubhavahabh [|7||

sa krsnatyunnatasthulahanugandasthala mune |

ugradarnstra dirghnasa vahninetra mahodara ||8||

krodi ca bhikarakara sarvaristakari tada |

langalini vahnilaksamudgiranti tripajjagat ||9||
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sarvarh vyapnoti pato’pi tadrapastatktiyah kramat |
dvipadapuccha evasau sarhjiiabhedena vaidhrtih |[10|

saptadase saptavirse yoge ca sa hi vartate |

kvacicca tasmatprabalah kvacittasmatsudarunah |||

calamsasarhskrtarkendvostadasamskrtayostu va |

bhinnaikayanagatayoryutau bhardhena mandale ||12||

krantyastulye kramatpato vaidhrtasca sudarunabh |

visuvatkrantisamyar dviryada syurdvividhastada |[13||

dvitiyah prabalah pato dvirbhavediti niscayah |

krantyabhicaratoreva bhaskarendvoh parasparam ||14||

tavadevasya pato’yar vyatipato’yamityatah |

ayarh prasiddho’tastavadevasyapi ca sambhavah [|15]|

parasparar vanucaratorarkendvoh prabalodbhavah |

syattadarthoktavisuve calasarhskrtasambhave |[16]|

arkendoh pathike krantistadvida tadvidhe gat |
api grahasyeva kalpye praggatisceti vakrata ||17|

mandadhikonasighre syattadyogo gatagamyajah |

avakrinordvayorevar vakrinostu viparyayat ||18||

prakcaryatyadhike’tito bhavahine tu vakrinah |

gatyantarena tadvakradanulomavilomayoh |[19]|

dinadi vakrinyetasminbhuktiyogena narada |

tatkalikau grahau tena cheddyamicchamitirharah ||20]|

svabhuktau phalamistarh va tau bhvetarh muhurmuhubh |

krantidinadi ganayankrantisamyar vicarayet ||21||

krantiryadapanitendoh sodhya ksepattadastu sa |
kalpaujayugmapadaja yugmaujaypadajeti hi ||22||
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suryakrantyadhikonendoh sphutakrantirgataisyaja |
pata ojapadastha cedvamarh tvanyapadodbhava ||23|

paramakrantijivaghni krantijyatrijyaya phalam |

taccapantaramardharh va satalpari sitagoh phalam ||24]|

tatsarhskrtebhyah krantite same yavatpunah punabh |

upakramopasarharagrahantarakaladikam ||25]|

tadbhuktya parame hine bhavi pato gato’dhike |

patasca madhakalasca krantisamyamapiti va ||26|

catuhsati satalpa va tato'nalpardhamatra va |

krantigatyantararh sastirmanaikyardhamiti phalam ||27||

icchasthityardhanadyah svamrnar kale ca madhyame |

nirgamasca pravesasca patasyettham visudhyatam ||28]|

gatyoraikyarn cantararn va gatyantaramitiritam |

na cetkrantyantararn cadau vantaraikyarn na manayoh ||29||

syadetatprathamaprasne tisnim gatyantararh yatah |
kathitarh tatkrantibhuktigataikyarh ca na sarnsthitih ||30||

evarh cedgrahayormadhyarh manaikyardharh bhavellaye |

syattada samaliptau tau madhyakalau yadapi ca ||31]|

krantirna karanarh yasmattasmadetanna sammatam |

upayah krantisamyartharh kascidatra nirupyate ||32||

digbhede’piti dikkaulyametavatkalpyameva ca |

prajvalajjvalanakare kaleyavatpatatyasau ||33]|

tatra snanena danena dattasraddhajapadibhih |

yatpraptarh sumahacchreyastatkalajiianato’pi ca ||34]|

avisesena sarvani naksatrani vratani tu |

ratryardhavyapinaksatre kuryadva tadupasthite ||35|
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sarvatra ya yah sarinihita nadyastastah supunyadah |
tridha vibhajya ratrirh tarh madharhse yanna tarakam ||36|

upositavyarn yadyatra yenastarh yati bhaskarah |

sronya $ravisthaya yukta grahya taddvadasivrate ||37||

jyestha slesarevatinarh pada antya bhasandhayah |

tesarh ca tatpararksanamantya adyasca sodasa ||38||

bhasandhayasca gandantarh sarvakarmasu varjitam |

yathaiva lagnagandantarh nasti jive balanvite ||39||

tathaiva tithigandantarnh nastindau balasalini |

pradosavyapini grahya tithirnaktavratesu ca ||40]|

abhave dvigunacchayavyapinyar kala idrase |

diva naktarh caredarvaagvyapinyarh va tatha tatah ||41]|

upavasadine ratrau syannaktar harivasare |

ekabhaktena naktena tathaivayacitena ca ||42||

upavasena danena na nirdvadasiko bhavet |

vratarh daivarh dvijarh coktarh na yaceta kutascana ||43||

madhyahnavyapini tadvadekabhuktavratarm vrati |

upavasadine’pyevarh purvahnavyapini mune ||44]|

dviratravyapini yesta vrate sa tadupasthita |

jyesthopavase purvaviddha sa grahya castagamini ||45]|

tadaikye paraviddha tu ksiyamanena tanmatam |

ojayugme tithih ptrva paraviddha ca paksayoh ||46]|

vratopavasadau grahya vrddhihrasabakaranam |

pujya svalpapi sarvatra ya tithirvrddhigamini ||47/|

mahatyapi na sa pajya ya tithih ksayagamini |

vratadau trimuhtrtapi svikarya vrddhigamini ||48||
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tatra vratadi kurvita vrddhihrasavakaranam |

yada paksaksayarh yati tada syadaparahniki ||49]|

udayastagata pujya tithirvrddhiksaye titheh |

vratasvikaranasyaitaduktar slokacatustayam ||50||

grhitvodanmukharh patrarh variparnamudanmukhabh |

upavasarh tu grhniyadyadva sankalpayedbudhah ||51]|

maitre muhurtarh etasca karym no ced vrtha phalam |

asadhasuklaikadasyam yamyayanadine’thava ||52||

caturmasyavratarh sarvar svikaryarn bhuktimuktidam |

havisyabhojanarh snanarh satvamaharaladhavam ||53]|

brahmacaryamadhahsayyam naktabhoji sadacaret |

diva nidranrtarh dyttarh tambalarh madyamasavam ||54||

karhsyarh marhsarh mastrar ca canakodravadusakam |

ekarh madhu parannarh ca sura ksaudrar ca maithunam ||55||

asakrjjalapanari ca lobham vitathabhasanam |

ksararh pratigraharh tailarh tilapistamahamkrtim ||56]|

vyayamarh vyavasayari ca kamarh krodharh madarh tatha |

dambharh moharh ca matsaryarn tilamungadibhaksanam ||57||

punarbhojanamabhyangar sattrirhsacca mahamune |

upavasadinatpurvaparahe ca vivarjayet ||58|

asakrjjalapanarh va kuryatpurvaparahnayoh |

ekadasyam niraharah sthitvahani paretvaham ||59||

bhoksyami pundarikaksa saranarh me bhavacyuta |

ajiianatimirandhasya vratenanena kesava ||60||

prasida sumukho natha jiianadrstiprado bhava |

sankalpya paranarm ceti mantrabhyarh kramaso mune ||61||
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ekadasir prati strinarh sidranamapyayarh vidhih |
trayodasir ca dasamim krsnapratipadarh mune ||62|

ratridvayavyapinim tarh svikuryatsatatarh mune |

ghatikaikapyamavasya syaccetpratipadisyate ||63]|

saiva vratopavasadau parabiddha hi sottama |

trtiyarh paurnimarn tadvatpurvaviddharh muniévara |64

imastisrah purvaviddha api va tadasambhabe |

dvadasi parvaviddhaiva sarvada munisattama ||65|

vratadau purvaviddhaiva bhavetkrsnacaturdasi |

krsnastami ksiyamane yadyetenanyatha mune ||66|

vratadau ksiyamanastu paraviddho'sitesmarah |

prahyah suklo vadhamana iti va nanythaiva tu ||67||

suklatrtiya vaisakhe purvaviddhaiva saksaya |

vinayakacaturthi ca tatha bhadrapadamala ||68||

madhyahne tvanatikrante yadyevarh syanmunisvara |

svikuryadupabase’pi tadvidhanattaduttame ||69||

te caparahnavyapinyau paraviddhe susobhane |

dine purvardhagaminyau kalayavasare ime ||70]|

tayoh satyo$caparahnavyapinyavapi tena hi |

trtiyadyarh sadamsarh tu parvarh vyapyaiva dasayet ||71]|

aparahnasyorjasuklacaturthi nagasarnjiita |

paropavasa evari cenna cetpiirvaiva grhyate ||72||

nasminvicarye hanivrddhi caturthyanya tu nedrsi |

atyalpamativedhaya vopavasaya capyalam ||73|

tadante paranarh taccetpradosavyapi tatra ca |

sarvamanyad vratarh kamyarh nityamekadasivratam ||74||
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punyanganarh bina yonijatibhedo’pi nocyate |

yadaiva va vratarh kuryajjivedbhartaryuposya cet ||75]|

patyurayuh ksayar krtva svayarn ca narakar vrajet |

patyura bhojanat strinarh bhojanatyaga eva hi ||76]|

kamakamakrtarh papamardrasuskendhanarn kramat ||77||

bhasmasatkurute vahnirekadasyudbhavo mune |

yavantyasnati sikthani mohadva harivasare ||78||

vyadhito vapi tavanti vrajetpapani narada |

prasayennavanitarn va naikadasyarn sistnapi || 79|

yogino’pi mahatmano nasnantyasya vrate ratah |

ekadasyupavasena mriyate yadi manavah ||8o||

ksudhartah sivasalokyarh gacchenniskalmaso mune |

vismrtyaikadasi mohaddvadasi paratah sthita ||81]|

uposya dvadasi tatra yadicchetparamarh padam |

soke va yadi va mohe harse va samupasthite ||82||

sutake mrtake vapi na tyajyarh dvadasivratam |

sutakante harirh vipranbhojayedarcayetsvayam ||83|

evarh copavasedvisnur viprarh$canyarnsca pujayet |

kamyavratesu sarvesu sarvatra ca vidhistvayam ||84||

tathapi ganayetkamyarn na tatha krtameva va |

asamarthye Sarirasya kamyavrata upasthite ||85||

putrarh va dharmapatnirh va karayenmunivallabha |

patnivratar patih kuryadasamarthye tayoh sutah ||86||

anyatha vratabhangena tvausadhaiscaiva sutakaih |

yah kuryatputravittadikamyarh ekadasibratam ||87]|
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a vratodyapanattasya namani trini narada |
putravandhanavanmuktah paryayastesvanekasah ||88]|

dinaksaye’pi sarhkrantyar grahane candrastryayoh |

ekadasyam tu krsnayarh sukrarkadivase grhi ||89||

na paranarn nopavasar kuryatpate ca manmate |

ekadasivratasyaiva laksayitva yathocitam ||9o||

namabhistribhiruktaisca kathyate sakalavrate |

uktadosesu canuktavedhesu vratamacaret ||91||

vratarh tatparanahatpraktithisarnkhyani hanti ca |

tesu naktarh havisyannamanodanaphale tilah ||92||

ksirannadyar paficagavyarh pranayamatrayarh kramat |

evarh jadaiva va gaccheduttarottaramuttamam ||93||

vratabhango hi naivarn ced vratarh naika upasthite |

anyarh kurvita danarca homairanyarh ca vartayet ||94|

brahmacari vanasthasca mumuksuryatirityapi |

varcyah sarvasramastho’pi kurvannityavratarnh mune ||95||

na tasya santyuktadosa yattarn bhaksarh ca nocitam |

paraviddhottama karya naradaikadas tithih ||96]|

purvaviddhapi sa grahya parato dvadasi na cet |
suddhadhika viddhasama cottaranadhika yadi ||97]|

purva punya grhasthanar yatinamuttara smrta |

viddhadhikottara hina vyavastheyarh yadisyate ||98||

uttaranuktaripa sa sarvesamuttaraiva cet |

suddha hina suddhasama viddhahina ca narada ||99|

sarvesamavisesena purvaiva phaladayin |

phalgunadvadasi pusyayukta govindasarhjiiita |[100]|
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sukla godvadasi tu maghe bhimabhidha svayam |
asadhe sayanakhya syatprabodhakhya ca kartike ||101||

ekabdadvadasipunyar paficaita dadyurekasah |

paranar dvadasividdhitrayodasyar nihanti ca ||102|

dvadasadvadasipunyar parordhaya prayacchati |

sihharke rohiniyukta krsna bhadrapadastami ||103||

ratryardhapiirvaparaga jayanti kalaya'pi va |
abhave rohiniyukta nabhahkrsnastami yadi |[104||

muhurtamapi va sesta saivabhave tithirmata |

karya viddhapi saptamya rohinisahitastami ||105|

aviddha kevala sa cediti vedavido viduh |

madhyaratrigata maghe sivaratri caturdasi |[106]|

krsnapakse jayanti ca nopeksye vidite api |

narasya dvigunarm chayamatikramya yada ravih ||107||

tada saurarh carennaktari na naktari nisi bhojanam |

dinadvaye’pyamavasya madhyahnavyapini yadi |[108|]|

daive pitrye vrate grahya kramatpurvaparapi ca |

ama dusya bhitaviddha madhyahnavyapini na cet | 109

grahya ma bhataviddhapi parvahne pratipadyadi |

purvamadhyaparahnesu devamartyapitrrnyajet |[110]|

dvigunatmadhikacchaye caturthe prahare’dhamah |

yah sraddhar kurute yati narakarn sa tada dhruvam |[11]|

ato’parahnavyapinyam purvasyar tu tithiksaye |

kurvita parvanasraddham sarvatithya bratetare |[112||

dinadvaye’pi sa no cedaparahne munisvara |

salpapi paraviddhesta kurute sasti kirh tatah ||113||
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sukralagrar sukravararh tyajecchaddhesu janmabham |

amasraddharh daivikarh tu purvahne grahane nisi |[114]|

purvahne lagnakale va vrddhisraddhar vidhiyate |

nisapi putrotpatya (ttya)di nimittarn sraddhamisyate ||115]|

vina prataradinardhadekoddistam vidhiyate |

annena va hiranyena sraddharh madhyahnikarh viduh ||116||

caturdasyeva varjya syatkamye nitye ca paitrke |

etayosthitivararksamanyatsarvarh ca pijyate ||117||

pratyabdarh pratimasarh va mrtahahsraddhakarmasu |

sayantanyuttarabhave ptrvasiddha parahniki |[118]|

sayantaniya bhave syatparaviddhaiva sasyate |

nityanaimittikasraddhadi cetarat |[119]|

adhimase na kartavya sevadyadevatadisu |

nabhasya kanyakordhvardhabhagayoge’bhidhiyate ||120]|

sraddham tvaparapaksakhyarh nabhasyordhvadale’nyatha |

mine dhanusi sirhhe’rke na vratarabhma(mbha) ityapi |[121]|

maghe masi na sirhhejye ceti kecinna tanmatam |

rte'nnadanagrahanarh vratar karyarh manisibhih |[122||

sutake mrtake vapi kecidartava eva ca |

punah punah subhah kalah siiryagrahanasuvrate |[123)|

somagrahanakrtyesu slaghyah kalah parah parah |

nadyadyamatra yadarvaggrahane candrasuiryayoh |[124]|

visuddhamandalarh drstvaivordhvarh va praharatrayat |

ratrau snanarh na kartavyarh danahomabalikriyah ||125]|

pratisthajatakodvahayajiiagrahanavarjitam |

madhyandine parvasandhistatah pirvamathapi va |[126]|
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yagastaddivase karyah paratascetpare’hani |

sandhiscetsangavadardhvar prakparyavartanadraveh |[127||

sa paurnamasi vijiieya sadyahkalavidhau vidhih |

yagatpurvadine kuryadanvadhanarh dvijottama |[128||

anvadhanarm tu sankalpah pranayamapurahsarah |

anvadhanam pakahomarh nityahomadanantaram |[129]|

kuryannaimittikarh karmanantararh nityakarmanabh |

parvanyaudayike kuryuh sravanarh taittiriyakah ||130]|

bahvrcah sravane kuryuh sasyasampattidarsane |

visistah sravano masah svadhyayanamupakrame |[131]|

taddarsopattadarbhaistu kuryatkarmani vatsaram |

ayane visuve caiva sayane bodhane hareh |[132||

anadhyayarh prakurvita manvadisu yugadisu |

kartike navami sukla trtiya madhave tatha |[133||

maghe manvadayah krsne nabhasye ca yugadayah |

asvayuk suklanavami kartike dvadasi tatha |[134]|

caitre trtiya jyestasya paurnima dvadasi sucau |

catasrah phalgune dvadasyurje krsnastami mune |[135]|

manvantaradayastesu tesamevodbhavah kramat |

nabhah phalgunapausanamama caikadasi sita ||136]|

vaisakhajyaisthapausanar paurnima phalgunorjayoh |

maghamaladvadasi ca nabhasyamalacandrika |[137||

$ucistrimso’stami krsnadvitiyasvayuje'mala |

manvantarantastesamesvanadhyayesu nirgamah |[138||

yatha jiiaptajano mantri rajanarn pratigacchati |

tatha manvadayah sarve vrahmanamupatasthire ||139]|
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tisro’staka anadhyayah saptamyaya munisvara |
parvagadisu masesu visuvayanasarhyutah |[140]|

prasasta iti pascasattithayah parvane mune |

upakramacca tridinarh ksapah parficadasapi ca ||141]|

upakramena paryantapausa utsarjanatparam |

ratrayah suklapaksesu krsnapaksesu krtsnasah ||142]|

anadhyayastathanye te ye ca vrddhapracoditah |
tatha seyarh muhuartadhya yanadhyayasya sapi ca |[143]|

angadhyayana ityuktah svadhyayah sakala api |
adhikartavyamevangamangitvaikaprayojanat ||144||

sucestadvyatirekena tvangitvabhavasambhavat |

paksadimadhyantyopantya anganamanginamapi ||145|

anadhyayah pradosasca sarhdhyastrirmadhyama nisa |

trayodasi caturthi ca saptami kalayapi va ||146||

ratrirh spréyati mauni syatpradoso yadi tatra sah |

ratrerdinacaturtho va praharah kathyate budhaih ||147]|

tavaneva pradosasca purvatryarnsastu kaiscana |

adyatryarnsantanadi va caturthi tvitare mune |[148||

pradosah purvaratryardharh viramaghatikapi va |

madhyandine puarvasandhirityadisu na cintayet |149]|

dinaksapayuktadosarh slokanarh triguna’stasu |

arkamanakalastasya bhuktiscetsastinadika |[150]|

sankrantikalastadvimbar yavat ksetradvaye’pi sah |

bimbamadhyarh grahasyaste yatra tatra sthitasca sah |[151]]

tasminparaparaksetre grahe dvisthe yathocyate |

bhuktaksetremabhuktarksarh na tathanyatra narada |[152||
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tithinaksatrayogaderbimbamadhyarh prabodhakam |

subhasubharhkrtastasmannaiva cettadvrthaphalam |[153]|

sankranteh pragabhuktarksarh sardhah sodasa nadikah |
bhuktaksetrarh ca tavatyah pascaditi hi nadikah |[154||

trayastrirhsatsankramasya sarvakalasya narada |

Ya yah sarhnihita nadyastastah punyatama matah ||155]|

bhuktarkse vapyabhuktarkse snanadanadi karayet |
paryaptamubhayarh ratraveva cettadathocyate |[156]|

bhavanantarh bimbamadhyarh ratryardhatpragudeti cet |

Snanadanadi madhyahnatkuryadirdhvarh gate dine |[157||

ratryardhadupari ksetrarh yati cedanyatharyama |

ahnyagamini madhyahnatpurvarh snanadi karma yat ||158]|

yadyardharatra eva syatsarhpurne ravisankramah |

Tada dinadvayarh punyarh snanadanadi karmasu ||159)|

bhuktaksetramabhuktarksarh cobhayarh ceddivasti va |

yamyayanarn visnupadarh cabhuktarkse’tipunyadam |[160]|

sadasitimukham codagayanarh bhuktavesmani |

nisuvatyubhayarh tulyarh sarvametattu nanyatah |[161]|

calasarhskrtatigmarnsoh sankramo yah sa sankramah |

nanyo’nyatra ca tat ksetrarh naiti tatkrantikaksaya |[162||

bhuktaksetramabhuktarksarh va vihayahni sambhavam |

vrthanyatra krtarh karma bhasmaniva hutarh havi |[163]|

tadabhave tadasanne kale capi vrthetarat |

kranteh parnaphalam tvardhar pravesadubhayoh samam [|164||

kalasya nirnyo hyetanmrgakarkyoh ksapadale |

Arkaha suklasaptamyarh pusyarkse cottarayane ||165|
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saptamivratamanvicchetsarvakamarthasiddhaye |

astaminavamidvandve hyardhanarisvararh bratam |[166||

nabhasye rohini sasthi vyatipate yadirite |
punya kapilasasthiha dvadasi vijaya harau | 167

sronamarka vyatipate diva pausi yada bhavet |

ardhodayarh punyaraserharatyardhamupeksitam |[168||

yogariipah punyakalastibhyadinarh munisvara |

kathyante tena yesvasti vedhadosa iti sthitih |[169]|

alarh muhtrtamatrarh va snanadibhyo hi yogajam |

ratrau diva paficadaso muhirtah kutapo’stamah ||170|

maitrastrtiyo’hnah putra punnaksatrani rohin |

asvini krttika hasto maitrarh pusyah punarvasuh ||171]|

prosthapaddvitayarh visnuh kecitsaumyamiti sthitih |

iti te kathitarh vatsanyacca vaksyami tattvatah |[172||
iti Sri Sakalyasarnhitayarn dvitiyaprasne

Brahmasiddhante trtiyo'dhyayah

Chapter IV

aviksepah sphutakranterudak ksiptastatah purah |
udeti pascadetyastariva ksiptastathanyatha |[1]|

pascimasthah pragudeti pascatprakstho’sthameti hi |
anyatha cedanyatha drkkarma yatkalpitam tatha ||2||

viksepastatphalarh syadyadyaksbha dvadasangulam |
khamadyagrahayormadhyarh natar ksitijakalpana ||3]|

tannatattadinartharh ca phalarh prak siddhameva hi |

grahanadanyayoge ca kalabha lagnasadhane ||4||
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srngonnatyudayastesu drkkarmadavidarh smrtam |
kramacapotkramajyabhyam krantih satrigrahasya ca ||5]|

trijya cenmadhyattstanam ksepaliptantare punah |
drkkarmasthanatah prakstha iva pascaditi sthitah ||6]|

drsyaksepah krantidisobhedabhede yatha kramam |

tattanmerudigarhsanamalpah syaddrsyate tatha ||7||

skhalanarh madhyakaksayamadhikarh svalpamanyagam |

tadardhamutkramajyaisa tadrk khandairhi sanvita ||8||

dvadasijya samaih khandairuktamarh dhanuruttamam |

alpatvat skhalanasyaivarh kramacaparh smrtar tviha ||9|

tribhadanarh madhyamarge mahatskhalanasticakam |

krantikrantyinaparamarh krantyostvevarn tadalpatah [|10|

dvitiyarh papadrstinarh drkkarma munisattama |

dvitiyameva drkkarma necchantyuttamadrstayah ||11]|

sastriyavyavaharo hi laukikarh nisprayojanam |

kecidanye’pi necchanti tattakpratyaksakaranat |[12||

khamadhyastho madhyalagramudayat ksitijodayah |

astalagram sasanbharh tatkalikarh khestakalikat |[13||

gatagataisyarn kalacca gataisyarn lagnamatmaja |

lankodayairmadhyalagnarh svamadhye ksitijarh na hi |[14]|

lagnagrahabhyarh kalasca muhurmuhuriti sthitih |

suryatprakpascimardhasthe suklakrsne prakalpayet ||15]|

stryastakalikau stiryadgrahau krtva sasadgrahau |

tatastatkalalagnartharh krsne tvarke tu sadbhavan |[16||
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arkattadantarapranairbhaskarastamanatparam |
sthirikrtairudetyanyah sukle krsne’stamite hi ||17]|

dinaratrigrahah parvaparabhardhodayah svakah |

asannarkasya tadrasmicchanno mudha itiritah | 18]|

sukle praguditah pranatkalarmsah sastibhajitah |
krsne tu tau sasadbhau tu bhaskarodayakalikau |[19]|

karyah kalaarhsakastadvadanarkaste sakrddvayoh |

slryatpascimato’tyantarh yatu yah saksamah sa tu ||20]|

krsne’stamudayarh sukle gacchantyanye'nyatha mune |

dvadasatyastimanvisadiktithih $itagoh kramat ||21]|

astarhsa dvadasastau ca vakrinorbudhasukrayoh |

tatha mahattvadanayorduratvaditarasya ca ||22||

mulatrayarh visakhardra mitradasra hi vahnayah |

drsyante paficadasabhih sesanyatyastibhagakaih ||23||

magha catuskarn sravanadvayarh dhata bhavasavaih |

punarvasvabhijiccatra mrgavyadhah prabhafijanah ||24]|

agastyo brahmahrdayarh sakramsairanalendubhih |

mrgasirsarh ca bharani pusyastrih saptakarmsakaih ||25]|

tatvadhikah sa yasyodak kseparnsa nastago bhrsam |

ebhyo'dhikonaih kalarsaih kramadrsya adarsanah ||26]|

tadantara dinadih syatkalagatyantaraikyajam |

tatkalarhsodayaprana svarnsarasikalamitih ||27||

phalecchaya tat ksetrarmsairdrsyatvaddrsyatapi va |

saiva vyekoditastarhsairdrk siddharh syat kvacinmune ||28||
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alpayusarh pakhandinarh gandharvanagaradivat |
khamadhyaksitije dohkotyasrayairmaurvike tayoh ||29]|

drgbhasankurmune chaya vyavahara itiryate |

trijya bhavecchaya yadi karno’tra kotija ||30]|

lambajyayar kotijivarh paramayar tu sodbhava |

trijyayarh kotijivayarn kiyatiti visesata ||31||

paridhih viyatityeva sankucheda itiritah |

khadinavyasardhakarnau tau ca sankau sa eva ca ||32||

kiyansa tasmimstrijyayamunnatajyeti sadhita |

trijyadhikonodagarvakcaramaurvyantyamaurvika ||33|

madhyaksitijamadhyajya sa natajyonnatodita |
tadutkramadhanuh prana natapranah prabhayate ||34]|

byasardhe labdhajivayarh ca sama mune |

kalpyah sankustada tatsatrijyasceddvadasangulah ||35|

chayakarnau va dinardhe krantyaksabhyarh bhujarhsakaih |
$rngonnatytina bimbardhayuva chaya natasubhih ||36]]

krsne sukle’pi pakse praginendvo$cenna bhidyate |

tajjyonarh ca dinardhaptarh nataghnarh capi tatkila ||37||

anuktarh yata evaitadanyaprasnacatustaye |

abimbakastu darse’'dhah sthitah stiryanna drsyate ||38|]

paurnimayarh tadantahsthaih samptrnah staryarasmibhih |

anyatra yavanviprakarsastavacchuklar vidhoevidhih ||39]|

candradyatra tadasayar sapto daksinatah $asi |

angadhyay1 saunakasya mertavasityatah samam ||4o0]|
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hanivrddhi yayau daksavarenasya tithirh prati |
ksiyamanarm kalarh deva asnantyekakalarh tatha ||41||

vardhayati ksiyate’sau ya evarh veda na kvacit |

abindhananamanyesarh darasthatvadidarh na hi ||42||

yena darpanavatsvaccha jayante tesu carnsavah |

lafichanarh pratibimbarh gorgomatindavinamsubhih ||43]|

candrena sauklyarh vanyesarn tadrrse’pyasti yattatah |

bimbarh sitasite sadbhe vyarkendoravibhavatah ||44|

ravindumadhyakrantijya visuvatkarnasanguna |

madhyahnaficandrasankvapta uttara vagvidhau raveh ||45]|

rnarh dhanarm caksabhayam bhujo'rkadindudinmukhah |

yasyalpa jya khamadhyenducchayakarnahata tatha ||46|

dvadasaghnaksajivayah kalpanaya ravirh vidhum |

khamadhyadvisuvatkaksa madhyatojyarh sirasyapi ||47]|

bhujangularh lavam patah karno dvidasakotijah |

arkasarhjilitadimmmadhyadvahurh sankurh tathadisam ||48|]

prakpascatsarhmukhir sukle krsne koti prasarya tat |

bahukotyagrakar karna kotikarnyuto vidhoh ||49]|

bimbam tadirdhvamanena likhetkotyasrayena ca |

pragrekhe yamyarekhe ca tadantarmatsyamadhyage ||50|

karnena tanmukharn $uklar krsnarn va parabhagatah |

datva tadagrayamyodanmadhyamatsyadvayasya ca ||51||

madhyasutrayutescapam vindum trisprglikhediha |

kotaya sadhita yamyodagrekhante srngamunnatam ||52||
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anekagunakacchedabhavarsaschedasarhmitan |
dvandvaso nasayedvapavartayedicchayaiva tu ||53||

bahusiddho hi yaschedastadutpatau hara gunah |
gunagunyahara vyastarh viksepya anyatha yadi ||54||

tavatsvadesalambajya svabyasardharh yatharthatah |
tarh trijyarh kalpayecchayarh vyavaharasukhapradam ||55|

tatha krintijyadhika satyagrajyeti prakirtyate |
krantijya visuvatkarnahatagrajyapi bhaskaraih ||56|

sa cet trijyestabhakarnastada grahyonguladika |
krantijya cestakarnaghna lambajyaptanguladika ||57||

svasankutulyakrantijyagrangularm visuvacchravah |

ardhangulaphalarh varamadhyesu karnamitirite ||58||

rekha prakpascimayarh sa samamandlamucyate |

sa vrttamadhye’tyanyatvarh meruscedanguladvayam ||59||

udbhagastha pracyapara ya rekha samamandalat |

unmandalarh tayormadhye sarvatra visuvatprabha ||60]|

visuvanmandalar caisa chayagre visuvatra hi |

istacchayagravisuvanmadhyamagrardhagar mune ||61]|

sa rekhonmandaladbhagre sadetyagratpratisthita |
unmad(nd)aladudakchaya yamyakrantavavagudak ||62||

bhuja ityucyate madhyarh samamandalabhagrayoh |
ato madhyahniki chaya nityarh madhyahniko bhujah ||63]|

yada dinardhodak krantih svarkscchaya tada na hi |
raveh sankvagrasarnsthatvadbha yastatpratidrsyate ||64]|
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yadodakkrantiraksona tadodagudito grahah |
udagastarh yathavrddhih samamandalameti ca ||65]|

krantijya visuvacchaya yadi syadvisuvacchravah |

samamandalasankuh syacchayakarnau tu parvavat ||66||

aksabha dvadasabhyasta lambaksajya vibhajita |

samamandalarhge surye karnau krantijyaya sakrt |67/

icchakarne’ksabhadyatadagraya va sravah sa tu |

samamandalasnkurva trijya tenarkatadita ||68||

sankuryamyottara trijya kalpyartharh tatkrtestatha |
dikkotimadhyajyavargarh tanmadhyarh sardhabharh yatah ||69||

purvaparar kotikrtirh tadeva manutanmune |

dorjyaksama kotikrtyoh kalpya trijyakrtiryutih ||70|

arkacchayarkavajjiieya yada tavattada'graja |

phalamityucyate tavattadvyaksaksitijantaram ||71]|

trijyavargardhamadhyardharasirjyavargameva tu |

agrajyavargahinarh tatkonarkodayamadhyagam ||72||

tatkalpatribhajavargarh yadi sankukrtirbhavet |
kotijyakrtoresarh hi karanityahuragamabh ||73|

phalavargo bahuvargah karnah sankudvayodbhavah |
sa konasthagraho vyaksaksitijantara eva hi || 74|

sadrkphalah svasvasankuh svasvardhaphalavarjitah |

urdhvadhahstharh svakarh vyaksam ksitijadyadavagudak || 75|

yamyaya vidisoh sankuh sa sankordaksine ravau |

madhyacchayato bhujajya saumyato daksinottara ||76]|
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yamyato’ksakrantirasya aksajya lambaja yadi |
caratyuttarayoh saumye pragvatkonaksabhasrutih ||77||

dvadasaksaprabha krantiksetrarh mesadiko ravih |

karkyadau projjhya cakrardhattuladau bhardhasamyutah ||78|

mrgadau projjhya bhaganatbahurgamyadviyukpade |

calasarhskrtasiiryonacchayarke bhajite kramat ||79]|

prakpascanmadhyarekhato desah sviyastadantaram |

desantaraphalarh bhanoryuktyanyatsakalarh mune ||80o||

chayarkarkantararhsah syuscalah svasvaminadike |

chayarke tvrnamune prakpascaccakrarh ca lambate ||81]|

konacchayakrtidalatpadarh va trijyaya hatam |

konatkarnahrtarh kranti jyataschayaravistatah | |82

krantijyesthagranguladva bhakarnabhyarm samadhvani |
bhujangularh bhujacchaya karnah kotistalabhidhah ||83|

sankupurvapara rekha tathanya madhyamatsyaja |

adbhih samikrte sthane kalpyamadvadasangulam ||84]|

vyasardhangulamutsedhah sadarhsavyasameva va |

chayamadhyasalakabhyarm chayagrajiianadurbalah ||85||

madhye tinnatasikhararh nakhadri vyangulocitam |

svangulenaiva sarvatratrangulajiianakaranam ||86||

sticyagrenestakrttasya protenankitamadhyagam |

sthapayetprantatacchayarh sankaryottadamadhyatah ||87]|

chayagrarm yatra bhuvrtte purvahne pratyageva tat |
madhyattathaparahne’rke disi s$ankuri nidhaya ca ||88||
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pracim nirdisya bhagrena vyastarh bahurh prabhagratah |

kotirh yatharharm sammprasarya dohkotyeryogayugmagam |[89||

tatastayoryamyage'rke vardhate bahuruttarah ||9o|

pracitivai jayate'rke tatastata udaggate |

tatastato daksinago bhuja pracyagnidiggata ||o1||

agrantaram tatpragvindoryanmukho'rkastadacaret |

taddinmukhar prasarya pragbindusuddharh hi niksipet ||92]|

tatra parvapara rekha tanmadhyaddaksinottara |

samamandalametatsyanmatsyena munisattama ||93||

dvitryanguladiko madhyacchayavrttadalar yadi |

agrajiianena caivar syacchankuscedunnatar kila ||94||

kalastu paficanadyastanmadhyamastatvaliptikah |

nabhyeti krantirekahe madhya syadbhahkalapi va ||95||

ato'grangulamekar va vyangularh na hi sidhyati |

disasca susphuta eva bhavanti munisatrama ||96||

caturasrarh yavadistarh tatkarnardhasalakaya |

konarh vapisalakabhyarh tavatibhyam digantatah ||97||

yada vistarasutragradisormadhyarh vidisyapi |

niksipya caturastrarh tu varhse tu sthapanadisu ||98||

satyunnate'rdhanadyine durdasa syatprabha mune |

durdasayar yatha chaya vinyastasya yathadisam ||99||

capamrksatrayasyagre chayamarge munisvara |

jyasankhya ceccaturvirhsatya(tya)dhika natasambhava ||100]|
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tadadhikyakramajya trijyanvita hi natotkrama |
carakramajya satrijya bhavedantya tatah suta ||101]|

trijyadhikakramadhanuh satribhasutaya dhanuh |
anyatra titkramajyabhiradhikyadubhayarh tatha ||102||

sankostrijyarmsangulaistu vrtte krantya yathoditam |

udayastamanasthanarh madhyarh jiiatva natamsakaih |[103]|

taccapadinanadyamsairdinmadhye na prabhapadam |

vibhajya va kalabodhah kalakhandarh prakalpya va |[104]|

nidhayasrnge prakpascacchankormadhyahnabhagage |

kotijyarhsangulotsedharh madhyarh sankoruparyapi |[105]|

vrahmandamadhyarh sticyagrarh $ankvagrarm nadikarsatah |

sankvagracca prabhamargasprksutraih kalasadhanam |[106]|

golardhamadhye vyasardhayastya va kalavedanam |

krantya madhyanatena pratyagramatrankanarh sukham |[107||

dhanurvedyar vidhim kalpar natadisyupamastakam |

dhararandhrena madhye praptatapena ca madhyatah |[108]]

lambasiuitrena cakrasya kramankairjiiayate kvacit |

samankaih kalavijiianarh masarh pratyanupatatah |[109||

cestavanpratinadinarh paksmanisvasato yadi |

kujo mayuro va syatarh kirh tatah salmatodbhavai |[110]|

nararh kapirh mayurar va sthilaventidararn mune |

karnadaghnam piirnajalarh prsthacchidram prakalpayet ||111]|

nyastva toye plavatkastham tarh baddhva vadanadbahih |

tavatyevankanarn kalascitrenanena gamyate ||112|
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gopyejjalanih sravarh madhye’ksarh namanarh tatha |
lambasutrar prcchamanar sastyankarh ca samantaram |[113||

raktatantva dina yavannadisastyantareti tat |

tato randhrena prstastan purayeficopakajjalaih ||114]|

amale’'mbhasi va kunde palanarh dasabhih krtam |

tamrapatramadhacchidram caturangulamucyate ||115]|

hemamasacatuskena grahyatrananavistrtau |

dasangulakamutsedhe sastirmajjatyaharnisam ||116||

tatpatrarh yadrgapi va yadyevarn tafica grhyatam |

kapalayantrenanena kalo jiieyah sphutena va |[117||

devadaruh sivataruh khadiro raktacandanabh |

sankvaryarh varnsanimbadya grahya yajiiyabharuhah ||u8||

evarh hastocchritah sankuradhohastanikhatagah |

utsedhascaksusa kalpyo dvadasangulavaniti |[119)|

pasyedyatra sthito yo'yarh tadagre darpane mukham |

diva nirapyau bhakarnau nirtipyau caksusah sukham [|120]|

tadrk sankudvayarh grahyam yatha digbhramanasthitam |

grahyantaraksepamadhyamagamanarh vivecane |[121]|
iti te kathitarh vipra tathanyattatvatah $§rnu

iti Sri Sakalyasarnhitayarn dvitiyaprasne
Brahmasiddhante caturtho'dhyayah ||

Chapter V

samagamo va yuddharh va bhaumadinarh parasparam |

no bhaviti munisrestha candrenaiva samagamabh |[1]|
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samaliptau yada syatarh drkkarmanau muhuh samau |
tada tadantaraksepe manaikyardhasame sati ||2|

anyonyasparsamanatvadullekharh yuddhameva tat |

hine bhedarm samucyate capasavyarm tathadhike ||3||

aradarsardhamarstnarh vyaptirhi tu $asinayoh |

avrahmadarh kapalarh tatsrtyarhse tadgrahantare ||4||

rasmisammilanadarhsuviruddhamadhikarsukat |

samagamascetprabhavati tarabimbasamagamal ||5|

trijyarhsangulayastayagre tiryanmadhyarnsakangulam |

salakarh sthapayenmadhye dandamularm ca pasyata | |6

abhedayoge drsyete dvau salakagrayoh khagau |

manahpurtyai grahanam capyevarh yogam prasadhayet ||7||

vrse'tyastayarnsake yasya yamyah ksepo'msakadvayat |
bhavedabhyadhiko bhindyadrohinyah sakatarh hi sah ||8]]

nanureko’pasavye cennapasavyar tadisyate |

tatha samagame’nuscedeko’savasamagamabh ||9||

asthulavanana dvau cedudakastho daksinasritah |

sthtlanu prathamaprasne’pityevardhatrayar smrtam ||10]|

samye’pityapisabdena saumye’piti hi kirtitam |

taduddistavimau sabdavudakstho daksinasritah ||11||

adiptimanvivarnasca vepatha raksadarsanah |

durbalascapi yo'nuh sa sthiillastu svayamanyatha ||12||

jayl jitasca sthulo'nuryadvadrstantavacakau |

imau sabdau vrtha syatamudaktho daksinasritah |[13||
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tavimaveva yamyadi sthalakhyatvarh vrthoditam |
yamye'pi yukta evoktasthanadi balamatra cet ||14]|

anyatra naitadityajiavaikrtattatsadiritam |

sthanadi balabhinnatra vyartha naikapi bha smrta |[15/|

prasnatraye’pyevanyasmin sthitau siksmaphalarh smrtam |

samagame’pi savye va svalpau dvavapi vepathi |[16]|

svotkatau vigrahau dvavadiptau yadi samagamau |

udakstho daksinastho va bhargavah prayaso jayi ||17||

jagatah kalpanaiveyarh bhavabhavaya kevalam |

anyonyamatidurasthah katharh yuddharh prakurvate |[18]|

chadako’thah sthitaschadya uparisthah $asi rave |

chadakaschadika rajiio bhicchaya munisattam |[19]|

yadyevarh pratisuklantarh syaddarsarh pratyupaplavah |

sambhavadravi tulyendorbhticchaya tulyasitagoh | |20

chadakau rahukett stamanyonyasyardhacakragau |

evarh yadyuktadoso’pi neti cettad bruve mune ||21]|

tatha cecchuklakrsnantaduparagastathanyada |

na ced dvirindormasar pratyarkasya prativatsaram ||22||

yadyeka eva rahuh syanna grahyastasya bhardhagah |

ekaikarh grahanarh masarh prativarsarh pratiti ca ||23]|

sasyena vatavalmikalakse'nke balisah phani |

tadvalmikasthito natti kalpyo narkagraho’sti cet ||24||

kirh na syadgrahanarh sasvatkutastatra samarh sada |

grahanantarakalanarh vaisamye kirh nu karanam |[|25|
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bahupralapastannoktastasmadvedavirodhinah |
nimittakaranam rahurdvayorevoparagayoh ||26]|

viksiptah phanina candrah siryamacchadayediva |

meghah svayarh va bhiicchayarh pravised grahanarm bhavet ||27|

$ighragami sasl siiryarh chaya pascimato’pi va |

pragetyatitya tatpascadgrahanarh bhaskarasya hi ||28||

pranmoksah sitagostu praggrahanam pratyageva hi |

brahmendusakravittesavarunagniyamah kramat ||29]|

phani nabhaganaikyaghnadvimitagrahanadhiyah |
samaliptau yada chadyacchadakau tatra cedbhujah ||30]]

viksepajanako rasyardhonah somagrahastatha |

arkagraho’pyasankyeta vrttyarhsannadhikah sa tu ||31]|

sarvatra somagrahanam samameva hi drsyate |

ubhayorantarabhavad bhiicchayendosca sarvada ||32||

grahantararh sasiksepastenoddesya upaplavah |

purvaparantarabhavadabhavo lambanasya ca ||33|

parvapratipadoreva grasamoksau vidhormune |

na hi lambanahetuh syadeva yamyottarantaram ||34||

tasminsati tripadasthe’pyuparago’sti taddine |
tavatkah putra yamyodaggatya gatva prasidhyati ||35]|

tadantarenavanateh sambhavadbhaskaragrahe |

senduksepayutona diktulyabhede grahantaram ||36]|

sabhaksodanmadhyalagnakranyoh samyena sambhavabh |

purvaparantarabhavanmadhyahne mastu lambanam ||37||
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astyanyada tu parvahne grasamoksau tu darsagau |
pratipadyaparahne tu tatha sto va tada kvacit ||38]|

arkendoratiduratvatsamipatvadidar bhavet |

drkkarmanaiva tatsiddherbhagrahasangatau ||39||

lambanavanati na stamapi satyantaradvaye |

istalambanamanyatra yadiste'vanatirbhavet ||4o0]|

drkkarma ca tatha vipra pratyaksarh ca na tattatha |

drkkarmani dve ca krte vyarke bhasati tadrse ||41||

vrtha hyavanaterbhavo’khandatvacca tatha tatha |
madhyajya madhyalagnasya natajya hardale’rkavata ||42||

carasarskrtalagnajya lanbajya cedbhavatyapi |

antyakramajyodayajya trijya cenmadhyamaurvika ||43||

kotijivodayajya syaditytthyar kotijasphutam |
madhyajya karnaja dorjya drkksepo daksinottarah ||44||

asya dinmadhyajivani kujya viksepavargayoh |

viksepo drggatirmiailarh sankurityapi cocyate ||45|

natarmsasphutadoh kotijive drkksepadrggatih |
chedah sankuhrtaih kujyakrtischedasama yadi ||46]|

madhyalagnarkottha dorjya kotilambananadikah |

mahattvatpraggaterindordasantatprakasamo’msuna ||47||

prakkapale'nyatha pascattathasyadyuktirapyatah |
lambanarh parvatah sodhyarh prakkapale’nyatha pare ||48||

asakrllambanarh yavadvih siddharh sakalarh samam |

ravindvorlambanarh ceti harijarh ceti bhaskarah ||49||
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varayamasa sabdabhyamanyayogesu lambanam |
agrasto’rko vimukto va diva naktarh ca kalayoh ||50]|

vyakse ksanatrayarnh drsyah papibhih sattama iva |

sthirtkrtarh taddharijarh lambanarh svastamanvitam ||51]|

sthirikrtarh drggatijya saptastankahatapi va ||52||

alpacchedathava cheda svastamena sthirikrta |

yadvodayajyaprabhavo vina bahujyaya mune ||53||

mesalagnantaraksetrajyato va tryekatah param |

vargayoruktadrkksepa esa margah sada na sat ||54/|

kvacitsannapi tatraitanna kvacidvapi sankila |

drkksepatribhaja cetsyanmadhyabhuktyantarasya yah ||55]|

arkavidhvoh pascadase natirva trikrtirmune |

drkksepasaptatyarhso va vanatirgrahanarh tatah ||56]|

natiralpantara vantyamargabhyar na hi dosada |

drsyate dvadasarso’pi svacchatvadgraha eva hi ||57||

indorliptatrayarh varkasyosnatvad grastamatra na |

grahanarh namabhedo hi durlekhyamapi punyadam ||58]|

tenantaralpakagraso grahyarn cenna samo yadi |

sarvagraso’pi tigmarhsoh kvaciddesantare tu sah ||59]|

arkendvantarasadbhavatsparsamatro’pi nasti hi |

parvadhipatisankhyasu patalagrahanarm ca tat ||6o]|

snanadisu tu na grahyarh subhesu grahayuddhavat |

grahanarh grahayuddharh va tattadahni phalapradam ||61||
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channarh grahyadhikar cetsthadvimardagrahanarh ca tat |
yavadbimbaikade$o va tavadeva na drsyate ||62||

vimardagrahanarh tavatkalo vaimardikah smrtah |

candrabimbadhikarh saryabimbamadhye na karvuram ||63]|

tatrarat kankanakaram kankanagrahanarh mune |

tatra kankanakalah syadasau vaimardikastu yah ||64]|

sthitikalo bhavettavadyavattisthatyupaplavah |

karnamanaikyamanantarardhe ksepo bhujah svakah ||65||

abhyarh purvaparakotirgatyantarasama yadi |

sthityardharh ca vimardardhe kramatsyadastanadikah ||66||

kankanardhe vimardardharh kankanagrahane bhavet |

graso mokso vimardardhe nonayuktah sadaiva sah ||67]]

nimilanonmilanakyar kankanardhena tattatha |

muhurmuhuh krtah sarve sphurti santu tada mune ||68||

asakrllambanarh stiryagrahane'nyatsakrttatha |

madhyasparsadantararh va sthityardhadi sphutarn svakam ||69]|

sthityadau tu dhanarh va syatsvamadhyaharijantaram |

madhyadhikone ksitijakhamadhyadisi lambane ||70|

sthityardhadavrnarm taccedanyatha harijantaram |

dhanarh kapalabhede tu lambanaikyarh bhavenmune ||71]|

ittharh sphutarh va sthityardharh vimardardhar ca narada |

sthityardharh lambanarh capi yugapaccasakrtsphutam ||72||

ahnogatyantararh kotih kumadhye’stamamaksajam |

tadarkagrahane madhyasthityardhaghnarh sphutarh mune ||73]|
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sphutasthityardhasambhaktarh ksepo bahuh sravastatah |
grasarh tatkalikam projjhya manaikyardhattatonyatha ||74||

istagrahanakalah syadagrase sparsamoksayoh |

kalah sphuto grahyagrasa unmilananimilane ||75|

atirthe’ksavidhih kalpyo madhyahnanatamiirdhagah |

yamyottararh munisrestha lambanarh tadgrahantaram ||76|

natotkramajya ksajyadhni trijyapta kramakarmukam |

valanarh tadbhavar pratyakkapale daksinar hi tat ||77||

uttarabhimukho yati tasminpratipadar grahah |
pracimadhyanatasthanarm yamyapratyudgamaditi ||78||

uttararn valanarh praksyadvelavalanameva tat |

grahya kranti caturvirhsarh madhyarh valanamapanam ||79]|

yadvelavalanar pracya uttarottarato grahah |

udeti makaradau tatprakpascatsvarnamatra tat ||8o||

anyadodeti karkyadavanyada yatra tatra tat |

iti nispannavalanarmm paramarthikamucyate ||81]|

tatkramajya tribhajya cedrodhayo valanangulam |

saptatya sangularh va syadatyalparn yattadantaram ||82||

nanyajotkramaja karyarh na tasoh satribhagrahat |

vedah sampravadante ca natakalaya capatah ||83||

iti Sri Sakalyasarnhitayarn dvitiyaprasne
Brahmasiddhante paficamo’dhyayah
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Chapter VI

chedakena vina chedah susphuta uparagayoh |

na jiidyante yatastasmacchedakajianamucyate |[1]|

samabhudinmadhyabindoh saptavargangulena ca |

manaikyardhena vrttanam grahyardhena trayarm likhet ||2||

tanmadhyamarh samasakhyarh bahistharh valanasrayam |

grahyamandalamadhyastharh disah prageva sadhitah ||3]|

yatpracyarh valanar deyarh tadyathadisameva tu |

pascadyattadviparyastarn valanarh prakprasiddhaye ||4||

adyantamadhyavalanaistribhirevakhilar bhavet |

nimilanonmilanabhyar na kificidapi narada ||5]|

viksepagre yatascandrah parasmadanusrtya tat |

pranmukharh madhyavalanar tadviksepaikata yadi | |6

bhede pascanmukharh deyamindorbhanorviparyayat |

savyapasavyamargabhyarh tatha tannyasadarsanat ||7||

tisro rekhamadhyabindurh prapayedvalanatrayat |

tatsamasayutibhyar tu vikseoau grasamauksikau ||8||

valanabhimukhar bindoh svaviksepar ca madhyamam |

vinyasya vilikheficaparh viksepatritayagragam ||9||

istacchannonamanaikyadalasammitayaspadam |

salakaya madhyabindorjiiatva capar tato likhet ||10]|

grahakardhena tadvimbasthanarh cetsparsamoksayoh |

nimilanonmilanayorvidyadgrahanamipsitam ||1||
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adhvantatvadvidhoh stryagrahanar krsnameva tu |

dhvantarh chadakamindoryadviseso’sti vidhau tatah ||12||

dhamrarh krsnarm kramatkrsnarh krsnatamrarh vinirdiset |

kificidanadhikaih padaischannarh kapilameva tat |[13||

na deyarh yasya kasyapi rahasyarh $astramuttamam

arthalubdhaya murkhaya sahankaraya papine |[14]|

gurubhaktivihinaya putrayapi vadenna hi

etaddeyarh susisyaya mune vatsaravasine ||15]|

iti Sri Sakalyasarnhitayarh dvitiyaprasne
Brahmasiddhante sastho'dhyayah
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Translations and Notes
with Critical Analysis

Brahmasiddhanta in Sakalyasarnhita is such a compilation where
the author (Sakalya) puts its content not in a conventional manner.
The contemporary astronomical knowledge is spread over the whole
text. There are many verses which are not worthy to be included in
astronomical text, as for example, many verses in third chapter are
mismatched with astronomical text. According to S B Dikshit and
D H Dhavale these are suitable for Sarhhita not for Siddhanta. So, the
focus here is to translate verses containing astronomical contents
only. In the manuscripts no chapter division is shown. For this very
reason translation and notes are not bound to follow the conventional
chapter division. The definitions, formulations and astronomical
contents of this text are, in most cases, same as in Stryasiddhanta and
other contemporary works. But in some cases Brahmasiddhanta in
Sakalyasarnhita differs sharply. This text is not worthy for primary level
students. This compilation considers that its readers have some basic
knowledge of astronomy. According to this feature it can be assumed
that the author mixes all contents in an unique manner. The editor tries
to arrange contents in a conventional method and the respective verses
are translated here.

Salutation:

[-V:1to1o

Narada paid respect to and questioned Brahma the master of the
universe, seated comfortably and absorbed in meditation. Oh! Supreme
God, Lord of the universe, Omniscient, Seated on the lotus petals,
narrates the knowledge regarding the eternal time as envisaged in the
field of astronomy. You have studied all Vedas, appeared as the pillar
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of the universe, as a whole, without its parts become meaningless,
have taken pity on me. Thus being requested by Narada, the great sage,
intelligent son, the Lord of the universe narrated these words with
satisfaction.

Well, “O” holy person, listen to what I am going to narrate being asked
by yourself.

Vishnu, the supreme, being among the gods, receives the form of the
Vedas; where the texts of the Vedic hymns are considered as his feet,
and the kalpa regarded as his two arms and face. The grammar is his two
ears, the Nirukta is his nose, and the astronomical treatises are his eyes.

With these organs, that body, the arena of the Veda is constituted, among
the organs the principal one is this. Such eight fold treatise, highly
difficult to be obtained. The masters were aware about observation and
knowledge about time.

Time Measurement (Kalakriyapada):

Time is invisible unity without beginning or end. The life-cycle, birth,
existence and death, are eternal processes. Nobody can feel the strong
force of time. From being ancient period to modern, time is one of the
burning questions. From Aryabhat to Stephen Hawking, everybody
spent his valuable time thinking about ‘time’.

In Brahmasiddhanta, the concept of time is explained in different
chapters. It is very interesting that in previous astronomical texts, like
Suryasiddhanta, Somasiddhanta, Aryabhatiya, the time concept is
explained in what manner, Brahmasiddhanta is not. This text describes
time in more than one chapter. Comparing with other texts it is noticed
that Brahmasiddhanta follows the Suryasiddhanta but not in every
topic.

Brahma starts, “O” Narada! Divisions and measurement of time, which
are His effects (creations), are now being spoken.
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[-V:12-17

Kalakalana (multitude) is now going to be discussed: eighteen moments
(nimesa), thirty kastha, and one kala.

18 nimesa = 1 kastha
30 kastha =1 kala

The thirtieth portion of kala is ksana and one tenth of the ‘guruvaksara’
is called prana. 1/10 guruvaksara = 1 prana

Six pranasconsititute one vinadi and sixty vinadi constitute one nadi
(ghatika). The prana is the respiration of all things and it is considered
as ayu (life)

Sixty nadis constitute one whole day and night. Such thirty days
constitute a month. The time from one sunrise to the next is called
aharatra. Savana means time required from one sunrise to the next.
Then one lunar month comprises thirty tithi, where the first fifteen
tithi happen to meet with bright moon (sita) and next fifteen tithi being
afforded with the dark moon is called asita (krisna).

The interval of time between two consecutive conjunctions of the sun
and the moon is called candramasa (lunar month). The solar month
starts at the end of the lunar month, six seasons a year.

Notes:

a) Civil:

The Sun rises each day little later depending on its one day’s eastward
motion. The arc traversed by the Sun in one day is the same fraction
of sign in which the Sun is staying as an ascension equivalent of the
arc. This ascension equivalent of the arc gives the time gained by the
Sun over sidereal day in a civil (saura) day. A civil day is divided into 60
nadis, 60 nadi into 60 vinadi, and 12 civil months constitute a civil year.

6 prana =1 vinadi

60 vinadi =1 nadi (Ghatika)
60 nadi = 1sidereal day
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There is some difference between sidereal day and civil day;
1 civil day = 60 nadi
30 civil days =1 month

In kalakriya section of Aryabhatiya, similar divisions are found.
1revolution = 12 signs

1sign = 30 degrees (arhsa)

1 degree (amsa) = 60 kala

1kala = 60 vikala

1vikala = 60 tatparas

30 degree =11asi

and 12 rasi = 1 bhagana

In Brahmasiddhanta, there is no mention of civil nadi and sidereal nadi
as the modern Surya Siddhanta

b) Sideral:

The time between two successive risings of a star is called sideral day
and sixty nadi constitute a sidereal (naksatra) day and night.'

The moon gains 12degree over the Sun is called a tithi and for 12 degrees,
it takes 720 minutes. The moon completes a synodic revolution in 30
tithi. This synodic period of the moon is called lunar month. One lunar
month comprises thirty tithes, where fifteen tithes happen to meet with
bright moon and next fifteen tithes being afforded with ‘Krisna’, dark.

If the difference between the longitudes of the Sun and moon in minutes
be divided by 720, the quotient will give the elapsed tithi; the remaining
will give the part of current tithi. The concept of synodic month is old.
The length of the synodic and sidereal month can be compared like this.

Synodic month Sidereal month
Text (days) (days)
Aryabhahatia 29.530582 27.321668
Brahmasphutasiddhanta |29.530587 27.321668
Brahmasiddhanta 29.530587 27.331139
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c) Solar:

Brahmasiddhanta says the solar month starts at the end of the lunar
month which is known as divyomaharatra. It can be explained as a solar
month begins when the sun enters a sign. It moves over 30 degree of a
sign in 30 solar days and 12 such months make a year. Comparing other
siddhantas, measurement of a year is like this:

Pitamahasiddhanta 365 days 21 ghati 25 pala

Brahmasphutasiddhanta 365 days 15 ghati 30 pala 22 vipala
30 prativipala

Brahmasiddhanta (Sakalyasarmhita) 365 days 15 ghati 31 pala 31 vipala
24 prativipala

These data also prove that Pitamahasiddhanta is older than other two.

Conversion with contemporary concept

1vipala = 0.4 second

10 vipala = 1 prana= 4 second
60 vipala =1 pala = 24 second

2 pala =1kala = 48 second

60 pala =1 ghati = 24 minute

2 ghati =1 muhurta = 48 minute
60 ghati =1 day= 24 hour

30 muhuta =1 day = 24 hour

Alternative term:
vinadi = pala

nadi = ghati
kshana = muhurta
Day = sidereal day

d) Lunar:

Thirty lunar dates constitute a lunar month. In Indian calendar luni-
solar concept is being used.
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e) Sarhkranti:

In Brahmasiddhanta third chapter devoted many verses in explaining
the rituals, religious time etc. Sarhkranti is defined in this chapter. The
ingress of the sun from one sign to the next is called sammkranti. After 29
days (approx.) the sun enters the next sign and the period in which the
centre disc of the sun crosses over the junction point of two signs is the
duration of sarhkranti.

Duration of samhkranti = sun’s diameter X 6o / Sun’s daily motion in
nadi

III-V : 151 Samkranti, when the disc of the sun just crosses the sign and
enters the other. The duration of samkranti can be determined.

I-V-26-27

The mutually opposed day and night of the gods (sura) and demons
(asura) is time of gods, being measured by the completion of the suns
revolution through rasis.

Sixty seconds (vikala) make a minute (Kala), sixty of these a degree
(bhaga), of thirty of the later is composed a sign, twelve of these are a
bhagana (revolution)

I V: 26 explains the day and night of god and asura. Brahmasiddhanta
describes mahayuga, kalpa (I-V 36,37) etc. In paitamahasiddhanta
of Pancasiddhantika uses the epoch of 80 AD and five years Yuga
system. 180,000 years Yuga system is found in early siddhantas but in
Brahmasiddhanta 4320000000 years yuga system is employed and 432
X 107 years span time is called kalpa.

1 kalpa = 14 manu

1manu = 71 Yuga

1Yuga = 432 X 10* Years

I-V: 38 describes that a Yuga has been sub-divided in four parts in the
proportion 4:3:2:1 of which the last part is important in astronomy. The
four parts are called satya, treta, dwapara and kaliyuga. The length of a
kali Yuga is 432,000 mean solar years and the other three Yugas are in
order four times three times and twice the length of the kali.
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Thousand Yugas are considered as one day of Brahma.

Text

[-V:36 -42....... First year and the solar year are considered to be included
in ‘kalpa’

Individual years of the gods or the demons consist of the ‘divya’ days.
Twelve thousand divya years constitute a mahayuga or four Yugas.

The tenth part of an age (Yuga), multiplied successively by four three,
two and one gives the length of the golden and the other ages; in order,
the sixth part of each belongs to its dawn and twilight. Coming ages are
treated by the present age as quadrant of the whole span of time.

“Manvantara”’ means another large unit, constituted by 71 Yugas. At the
end of each manvantara, there is twilight equal to the period of kreta
Yuga

The period of manvantara = 71 x 43, 20,000 = 306720000 solar years;
Period of twilight = 1728000 solar years;
The four Yugas together is marked as manvantara

At the end of manvantara is said to be twilight which has the number
of years of golden age, and which is a deluge, considering the fourteen
sons of human and knowing the conjunction in kalpa there appears
fourteen manus, when kalpas are combined with the sandhis.

So, the period of manu is,
= (71 X 4320000 + 1728000) years = 308,448,000 years.

14 manus adding with the dawn of 1728000 years give the span of golden
age.

Now, in a Yuga,
Number of sidereal days = 1,582,237,828

Number of sidereal revolutions of the sun = 432 X 10*
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Multiplied by 12 we get the number of solar months. Lunar months in a
yuga = 53,433,336

Then excess of lunar months over solar months = 53,433,336 — 51840000
= 1593336

These are called adhikamasa (intercalary month)

Different modes of reckoning time:

Brahmasiddhanta explains in a few slokas, the mode of measuring time
and it is also interesting that in Suryasiddhanta, this topic has been
explained in fourteenth chapter. This chapter is titled as manadhyaya in
other astronomical tints. This is the peculiarities of Brahmasiddhanta
of Sakalyasarihita i.e. this book explains the astronomical topics where
it is fitted.

In Indian system each type of calendar is to divide it in days, months
and years of their respective length,® normally thirty days constitute a
month and twelve months constitute a year. The basis of this division
would have originally been the sun’s complete revolution along with
the zodiac consisting 360 degrees. The concept of days comes from the
daily movement of the sun. The term ‘dyu’ used for the day and the
interval between one rising to another came to be known as ahoratra.
The concept of the month would have come from the appearance of the
full moon and after gradual decreasing till it becomes invisible and also
reach the full moon. The interval between these two full moon is called
month. The cycle of brightness and gradual decreasing the appearance
of the moon disc called krsnapaksa and gradually increase of brightness
of the moon disc is called suklapaksa. In the interval of two full moons
sun rises nearly thirty times. So, the month consists of average thirty
days. The concept of the year comes from the time around which the
monsoons come. Indian astronomers like to calculate the beginning of
the year from summer solstice. Since the year is divided on the basis of
the observations of lunar and solar motions, so the luni-solar calendar
was constructed and till today it is used. From Sairyasiddhanta systems of
time reckoning become standardized. Solar, lunar, sidereal and civil are
time reckoning for practical use. The time taken by the sun in travelling
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one degree is called solar day. The use of solar days has been mentioned
in determining sadasitimukha. The measurements of the days and
nights in the northern and southern hemispheres increase or decrease
depend on the declination of the sun. According to Arabhatiyarn the
term sadasitimukha is applied to the four divisions of the ecliptic each
containing 86 degrees and the beginning to be made from the tula sign.
No scientific explanation is found of the 86 divisions of ecliptic.

To determine the points of solstices solar reckoning is important. The
time at which the sun enters in the makara sign, the sun is said to
be the northern progress or uttorayana up to a period of six months.
Similarly, at the time when the sun enters karkata sign it will be named
as daksinayan or southern progress. The seasons are determined from
these solstices.

Equinoxes are determined by the solar reckoning. The ecliptic cuts
the celestial equator at two places and these points of intersection
are known as equinoxes (visuva). The angular distance of these two
equinoxes is 180 degree from each other and lie exactly opposite on the
two ends of the same diameter. During the course of the revolution the
sun comes on the celestial equator twice in a year, 21 March and 23™
September, known as Vernal and Autumnal equinoxes.

Text:

I-V: 28-34. The sadasitimukha is at the end of the periods of light six
days, in succession, there are four of them, occurring in the signs of
double character (dvisvabhava); namely, at the twenty six degrees of
Sagittarians, at the twenty-second of Pisces, at the eighteenth degree of
Gemini and at the fourteenth of Virgo.

From the later point, the sixteen days of Virgo which remain are
suitable for sacrifice; anything given to the pitara (father) in them is
inexhaustible.

the house, where a day consists of light six such faces is named after
these faces.

In the midst of the zodiac, two solstices (ayana) and two equinoxes
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(visuva) are situated upon the same diameter. When libra passes over to
Aries, it behaves as equator. Between equinox and ayana, two entrances,
from the moment of entrance, known as the feet of Vishnu.

Notes

The solar year is sidereal, not tropical; it commends whenever the sun
enters the first sign of the sidereal Zodiac. The length of solar year and
month is subject only to an infinitesimal variation, due to slow motion.
The solar day is that time during which the sun traverses each successive
degree of the ecliptic, with this true motion, the method by which solar
day can be measured, is the sun is true longitude for that moment .
Hence, itis not used practically. This portion of this text is almost similar
to Suryasiddhanta the technical terms sarhkranti is explained earlier,
it is the sun’s entrance into a sign of the Zodiac. The auther uses the
term Vishnu'’s feet for solstice or equinox. In Hindu mythology, Vishnu
is the sun. The three steps of Vishnu are to recognize in the three signs
intervening between each equinox and solstice.*

Introduction of Planetary Motion

The first chapter deals with introduction of planetary motion also.
The planets impelled by the ‘prabaha’ move from east to west and this
motion are reflected in the risings and settings of planets. At the same
time, the asterism circle beats the planets towards east and for this
reason, the planets move eastward in circular or bits around the earth
(Geocentric)

I-V: 62—72 In a Yuga, the revolution of the sun, Mercury and Venus;
and of the conjunction (sighra) of Mars, Saturn and Jupiter, moving
eastward, are four million, three hundred and twenty thousand
(4320000); of the moon, fifty seven million, seven hundred and fifty
three thousand, three hundred and thirty six (57753336); of the mars,
two million, two hundred and ninety six thousand, eight hundred and
thirty two (2296832); of mercury’s conjunction, seventeen million nine
hundred and thirty seven thousand and sixty (17937060); of Jupiter,
three hundred and sixty four thousand, two hundred and twenty
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(364220); of Venus conjunction, seven million twenty two thousand,
three hundred and seventy six (7022376); of Saturn, one hundred and
forty six thousand five hundred and sixty eight (146568).

Neptune

Geocentric View Modern View

Fig.1 Fig. 2
(Courtesy: Suryasiddhanta: An Astro-Linguistic Study, Dr. Sudhi Kant Bhardwaj)

There revolution of the sun’s apsis (manda), moving east-ward in a
kalpa the number is three hundred and eighty seven, that of mars, two
hundred and four, that of mercury three hundred and sixty eight; of
Venus, five hundred and thirty five; of Saturn thirty nine, of Jupiter, nine
hundred.

The number of rising of asterisms, diminished by the number of the
revolutions of each planet, gives the number of the planets in an age.

As there isretrogression of a star before it’s rising and it regains its earlier
motion, on Yuga constitutes one adhikalpa (adhikalpadayayuge).

Subtraction the number of apsis of the moon, from that of the sun is the
number of lunar months in one Yuga; the residual of the subtraction of
lunar day from the solar day is called the “tithi".

Notes: According to Brahmasiddhanta, the number of revolutions of
the planets in a mahayuga, are like this

Sun - 43,20,000
Moon — 5,77,53:336
Mars — 22,90,832
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Mercury — 43,20,000
Venus — 43,20,000
Saturn — 1,46,568

These are similar to Suryasiddhanta. The beginning point of all the
planets in their respective tracks is stated to be the Asvini naksatra and
the ending point is the end of the Revati naksatra. The one complete
circle of each planet is known as one bhagana of that planet.

The ecliptic is divided into 12 equal parts each measuring 300 called
signs (rasi), the first sign commencing from the vernal equinox. These
signs are

Mesa (Aries) commencing from vernal equinox

Vrsa (Taurus)

Mithuna (Gemini)

Karkata (Cancer) commencing from summer solstice
Sirhha (Leo)

Kanya (Virgo)

Tula (Libra) commencing from autumnal equinox
Vrscika (Scorpio)

Dhanu (Sagittariaus)

Makara (Capricorn) commencing from winter solstice
Kumbha (Aquarius)

Mina (Pisces)

The vernal equinox has been taken in the text at a point 10 minute east
of the star zeta piscium, Revati; so we always refer to this point as initial
point.

Latitude of the earth

In the half revolution beginning with Libra, excess and deficiency occur
in the reverse order in two hemispheres. The method of determining
them depends on latitude. Multiplying earth’s Circumference by the
sun’s declination in degree and divides by the number of degrees in a
circle, the result is in Yojanas. This is only a reduction of latitude from
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degree to yojana at a place from where the position of the sun is at
zenith (Mid-day).

360 degree: Earth’s circumference in yojanas = sun’s declination in
degrees :equivalent yojanas.

I-V: g1-103 At midday, when the sun is at Zenith, the arcs are in
perpendicular position and the eighth part of the minutes of a sign
is called the first sine (jyardha) and the twenty thus dividing the
jyaradhapinda in succession by the first and adding them, in each case.
What is left after subtracting the quotients from the first, the result is
twenty four jyardhapinda. Palabha or aksabha is used for the mid-day
shadow on the gnomon cast on the north-west line at any given place.

Planetary Phenomenon (Grahanani avasthanam)

This chapter deals with manda, sighra, ucca, nica, pata etc. which are
discussed in other astronomical treatises in spastadhikara chapter. The
author tried to clear the causes of difference between a spastagraha
and madhyagraha, what constitutes an upagraha. The diameter of the
disc of a planet or its orbit is tried to determine. Polar longitudes of the
asterisms are discussed. Brahmasiddhanta gives directly the degrees of
longitude without divisional explanation. The symbols used to indicate
different asterisms are described through slokas. Another feature of this
text is to coordinate some stars and reference to the motion of saptarsi.
Golayantra and some measuring methods are discussed in this chapter.

Copernicus published his heliocentric conception when he was about
death, in 1543; before that the geocentric system and the Ptolemaic
system of epicycles were popular in Europe. As in India, each planet
was presumed to move on the circumference of a circle, called epicycle,
while the centre of that circle revolved around the earth on a second
circle called deferent. Kepler, with the help of Copernicus’s book and
observational data of Tyclo Brahe, gives three historic laws to explain the
planetary motion. The Indian astronomers recognized by observation
that the daily motions of the planets are not uniform. They realized
that the motion of a planet becomes lowest (mandacca) when it is in
farthest position from the earth.
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But not only Sakalya, other ancient Indian astronomers suggested the
elliptic path of the planet. They conceptualized the fastest and slowest
motion of planets, considering their orbit.

Causes of Planetary Motion

The main cause of planetary motion is the attractive force between the
celestial objects. The constant orbital motion of a planet is disturbed by
three factors-mandocca, pata and sighrocca and so the orbital motion
is not uniform.

Text

II- V:1 to 6. The attractive forces act on the sun and the moon, amount
by which a planet is, at any point in its revolution, drawn away from
its mean place by the disturbing influence of mandocca. The planets,
attached by the chords of air, with all sides (Sphutasthiti), multiplying
the base- sine by the difference of the epicycles and divide by radius
(trijya), accordingly, this is less or greater than the odd, given the
corrected epicycle, subtract the longitude of a planet from that of its
apsis (mandocca), subtract it from that of its conjunction ($ighra), the

remainders is its Kendra.

B
D
A1

M1

Fig. 3
(Courtesy Surya Siddhanta A K Chakrovarty)
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a) Mandocca: Technically it is the apex of slowest motion, so it is

apogee for the sun and moon, and aphelion for other five planets.
At this point, the speed of a planet is less, so it starts to gain speed from
this point when it reaches perigee, the speed becomes maximum.

In fig. 3, P is the mandacco point on the orbit. A circle is drawn whose
centre is P. This circle is called mandaparidhi (epicycle). The periphery
of an epicycle is maximum at mandocca and reduces to minimum at O.
The periphery of the epicycle at A (sphutaparidhi) is shown.

Contraction from P to G = bhujajya

Sines and cosines of Kendra are known as bhujya and kotojya
respectively. If the Kendra is in odd quadrant (visamapada), the sine
of the travelled arc is known as bhujya; but if the Kendra is in even
quadrant (samapada), then the sine of the arc to be travelled is bhujya.

b) Pata:The mean motion of the sun is effected by mandocca (node).
This is the point where the orbit of a planet appears as crossing
the ecliptic. There are two nodes opposite to each other. The point
from where the planet’s direction is turned north of the ecliptic
known as ascending node (rahu), and the point where the direction
is turned south known as descending node (ketu). The position of
the node goes on successively moving westward and makes a circle,
known as the revolution of the node of a planet. This motion is very
slow. The effect of the node on the planetary motion is to deflect
the planet from the ecliptic north or south. When the node lies in
the western half orbit i.e. when the distance of the node from the
planet is more than 180 degree, it deflects the planet northward.
This rule is applicable for Moon, Mars, Jupiter and Saturn. The
deflection of Mercury and Venus is determined with respect to
their conjunction.’

Trijya: It is the short form of trirasijya. Angles are measured in ancient

Indian system in rasi. Arasi consists of thirty degree. So, three rasi

consists of go degree. Trijya is measured in terms of kalian Indian

system.
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Sighrocca:

Sighrocco represents fastest motion. From ancient point of view
(geocentric), thespeed of aplanetisfastestatconjunction. Therevolution
of a planet in a Yuga, are its sidereal revolutions in its heliocentric
orbits. The old concept $ighra karma explains the heliocentric direction
is reduced to geocentric direction by an operation.

Verse three indicates that the equation of a planet’s daily motion is to be
calculated like the place of a planet in the process of mandacco.

II-V: 5 and 6

Subtract the longitude of a planet from that of its apsis (mandocca),
subtract it from that of its conjunction ($ighrocca), the remainder is its
kendra.

The author tries to explain the correction of conjunction. The equation
of motion of any given time is equal to the amount of acceleration or
retardation effected during this time by the influence of apsis.

Referring the fig 4,

S, the sun in its orbit surrounding the earth (geocentric), a circle drawn
with S as centre, this circle is called sighraparidhi. Let V. is the planet;
both the planet and the conjunction move towards east.

Fig. 4
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Here BF = (BS X SK) / ES = Dophala
SF = Kotiphala
Sighraphala = (trijya x dophala) / kalakarna

It is very difficult to arrange sequentially due to repetition and
different concepts of astronomy in this text, like: sighra ,manda, pata
etc. which are discussed in second chapter only in most of the texts.
Brahmasiddhanta spreads over its concept in chapter 1, chapter 2 and
chapter 5. The concept of eclipse, samagama is explained in 5™ and 6™
chapter but, the knowledge of projection or grahanam are explained in
chapter two.

Text

I1-V: 7 to 12: The sun of the arc found by subtracting the place or the node
from that of the planet being multiplied by the extreme latitude, and
divided by the last hypotenuse, by radius, gives the viksepa (latitude).
The equation of true planet’s daily motion is to be calculated like the
place or planet in the process of apsis multiply the trijya corresponding
to the tabular sine, the apogee and aphelion of the sun is determined.
It is clear that the difference between the mean and true places of the
sun indicates the difference between mean and true time, get equation
of time.

The causes of the difference between spastagraha
(true planet) and madhyagraha (mean planet)

There are too many slokas are in chapter two which involved to explain
the causes of the difference by graha-madhya and graha- spasta. The
concept of upagraha is rare term in Indian astronomy. This term is used
as a spirit directs the planet’s motion

A wind mahavayu impels the planets towards their own apsis (nata)
being drawn away forward and backward, processed a varying motion.
The concept of upagraha comes to explain the causes of motion also.
Verse no. 36, 37, 38 are faulty in the sense; all manuscripts do not match
these verses. One line in each verse is absent in three manuscripts.
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11-V:83-84 The diameters upon the moon’s orbit of Mars, Saturn, Mercury
and Jupiter are declared to be thirty, (increased) that of Venus is sixty.
These, divided by the sun of radius and the hypotenuse , multiplied by
two , and again multiplied by radius, are the respective ‘ Sphuta.

The time when the sum of the longitudes of sun and moon comes to
an integral multiple of 13°20’ is called Yoga. One of the Yoga is called
vishkambha. Colebrooke noticed the use of ‘Yoga’ in India by different
names. There are 27 (28) Yogas are not of stellar origin.

Determination of Sun’s diameter
I1-V:89—99. The diameter of sun’s disk is six thousand five hundred
yojonas and for moon’s four hundred eighty.

These diameters (byasa), each multiplied by the true motion and
divided by mean motion, give the corrected (sphuta) diameter or if it
multiplied by the moon’s orbit (kaksa), and divided by sun’s orbit, the
result will be the diameter upon the moon’s orbit. Multiply the earth’s
diameter by the true daily motion of the moon. And divide by its mean
motion, the result is the earth’s divide by its mean motion, the result is
the earth’s diameter (corrected)

Notes: Mean motion: mean diameter: true motion at the time: true
diameter at the time.

True diameter (Sun) = mean diameter (sun) x true motion (Sun) / mean
motion (Sun)

True diameter (Moon) = mean diameter (moon) x true motion (moon)
/Mean motion (moon) S

Sun’s diameter on moon’s orbit: \ M

SS’/MM’ = ES/EM = radius of sun’s
radius of moon’s orbit
Sun’s true radius on moon’s orbit =
MM
= SS'x radius of moon’s orbit/radius g M
of Sun’s orbit Fig. 5
Sun’s true diameter on moon’s orbit

= Sun’s true diameter x orbit of moon/orbit of sun
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Diameter of earth’s shadow on moon’s orbit
Reference to fig 6

Let E be the centre of the earth,

S, the sun

N, the mean moon

M, the actual position of the moon

SP the corrected radius, EF the radius of the arc

P .
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(Courtesy Surya Siddhanta A K Chakrovarty)

The bhucchaya Mp' is to be determined.

Using simple geometric method, diameter of earth’s shadow at moon’s
orbit

= (True diameter of Sun — Diameter of earth) x diameter of the moon
/mean diameter of the sun

Determination or polar longitudes (dhruba)
EL represents the equator N

CL the ecliptic, ]
P & P’ respective poles,
S the position of any given star
PS, the circle drawn through S, p p
‘a’ is the point on the ecliptic of which the
distance from the Aries and from the star
E
S

respectively and so given the longitude /
and latitude.

Let the path of a planet s ecliptic, the point 9
of that circle which it is determined by the - c
calculated longitude. In case of a fixed star

its point of declination is that to which it is
referred by a circle through that pole. From
the verse the term dhruba comes from the Fig. 7
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constant dhrubaka. By which the poles of the heaven are designated
and longitude of a star as referred to the ecliptic by a circle from that
pole.

Different Asterism

The identification of the asterisms is founded upon the position
of principal or junction stars, the figures by which the asterisms
are distinctive, these have particular name. Colebrooke studied
Sakalyasarnhita and found this description. Sir William Jones furnished
a copy of drawing of the figures assigned to the asterisms. In ancient
India, two different methods are shown for calculating time; one lunar
tithi and two, rasi. Ancient astronomers observed daily motion of the
moon and after repeated observation they suggested that the direction
of motion is to east to west. But due to motion of the sun and the moon,
the heavenly bodies move eastwards daily. This movement is in regular
interval. The moon moves from one asterism to another in 271/3 days.
The sun revolves in 365 days 6 hours 9 minutes 9.5seconds. This path of
the sun is called ecliptic. Astronomers calculated that the declination
of the axis of the moon with ecliptic is negligible. So, they fixed 28
asterisms in 27 places. The star of maximum brightness was called
yogatara. Jyotisaratnamala of SripatiBhatta illustrated from Aswini to
all asterisms with number of stars.

The special feature of Brahmasiddhanta is that this text gives directly
the degree of longitude, which is not present in any other astronomical
text book at that time. Colebrooke, studied siddhantasiromoni
and commented on Brahmasiddhanta. The latitudes given in
Brahmasiddhanta are almost same as siddhantasiromoni as Colebrooke
said.

II-V: 172 to 179. Agastya (campus) is situated 8o degrees is in south at
the end of mithuna (Gemini) and Mrgavyadha (lubdhaka) is situated in
the twentieth degree of Gemini. Agni (hutabhuj), is in the 22nd degree
of vrsa and its latitude is stated to be 8 degree north; situated 5 degree
eastward from Bramahrdaya isprajapati; it is the end of Vrsa (Taurus).
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Astronomical instrument concept:

Brahmasiddhanta covers yantravidyya in its six chapter comparing
Suryasiddhanta, as it gives the idea of astronomical instruments in
thirteenth chapter.

I1-V: 213 to 218

A wooden earth globe of desired size is made fixing in a globe of stellar
sphere and then inserts a staff through the common centre of the two
globes. Two hoops (Kaksa) are to be fastened to the axis at right angles
to one another so that they represent the equinoctial and the solstitial
colures. Above the points of intersection and the supporting hooks are
the two solstices and two equinoxes.

A hoop if placed obliquely from solstice to solstice, ecliptic is found.
Along this path the sun moves, the moon and other planets, being
drawn away from the ecliptic by their respective nodes, become visible
at their respective latitudes. The Rsine which is between the meridians
(Madhya) and Ksitijya is the day measure.

Coordinates of asterism: To compute the position of any star, dhrubaka
and viksepa are used in there are termed as polar longitude and polar

latitude respectively.
o

A
Fig. 8
Let, AB = Longitude A of a star ¢
oB = latitude B of ¢
Angle oBE represented as B angle
Polar longitude AE (dhruvaka), polar latitude oE (viksepa); this
coordinate system is used for stars only.
Sin 3 =Sind Sin B
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Sin (A —1) = tanf cotp
CotB=cosltane
Burguess first computed A, § from 1, d for 35 stars®.

For the planets, bhoga and viksepa are used as coordinates. The period
of one revolution of a planet, considering an initial point, ahargana is
computed. The position (bhoga) is reckoned as the mean longitude of
the planet. Viksepa is measured from the ecliptic along a secondary to
the equator drawn through the planet.

Computation of tithi and naksra(tithinaksatradinirupana)

Measurement of tithi

Lunar tithi:

According to colebrooke, the use of Yogas is chiefly astrological; the
occurrence of certain movable festival. The name of 27 Yogas are:

1 Vishkambha 10 Ganda 19 Parigha

2 Priti 11 Vrddhi 20 Civa

3 Ayushmant 12 Dhruva |21 Siddha

4 | Saubhagya 13 Vyaghata [22 [Sadhya

5 Sovana 14 Harsana |23 Subha

6 | Atiganda 15 Vajra 24 | Sukra

7 Sukarman 16 Siddhi 25 Brahman
8 Dhrti 17 Vyatipata [26 |[Indra

9 Cala 18 Variyan [27 | Vaidhrti

The term ‘Yoga’ is applied as the ‘Sun’ of the increments in longitude of
the sun and moon. It is absolutely on drive of astrologers, Colebrooke
noticed 28 Yogas but what is 28th and what the effect that is not known.
By the verse it can be well understood that it is the period of variable
length, during which the joint motion in longitude of the sun and moon
amounts to 13°20’. In the travelling time, festivals, the uses of this Yoga
are shown.

If Yoga is to be determined: in a certain time, the amount of Yoga; the
longitude of the moon at that time 11(rasi), 17°39), that of the sun 8 (rasi),
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18°15’; their sum is 8 (rasi); 5°54’ is 14,474, Dividing by 800, We find that
eighteen Yogas of the series are past and add nineteen parigha of which
354 are past and 446’ to come.

I1I-Vi1-2 The part of a lunar day seven hundred twenty if the longitude
of planet be divided by portion of asterism. The result sits position of
asterism. From the number of kala (minutes) in the longitude of the
moon be diminished by that of the sun, are found the lunar days, by
dividing the difference by the portion of a lunar day.

I1I-V: 4 to 6. The karanas, namlysakuni, naga, kisstughna are counted
from the latter half of the fourteenth day of the dark half month.

Notes: Tithiis defined as the single part of lunar month. In alunar month,
moon will move 360 degree than the sun. Therefore, the single part of
the 30 is 120 or 720 minute. This 12° is called a bhoga. To determine any
tithi, the latitude of the moon be subtracted from latitude of the sun
and divide by 720 minute. The quotient will give the present tithi.

Of the eleven karanas, four occur only once in lunar month while
the other seven are repeated, each of the light times to find out the
remainder of the month.

This adhyaya should not include in astronomical text, dikshit truely
said that the content of this chapter should belong in sarmhita. Ekadasi,
Upavasa, result of upavasa, dana etc. are the contents. So, in prepare an
astronomical work it should be avoided. Verses (42, 43) explain:

Fasting and donation were the duty of a devotee. To brahman, donation
is the part of rituals.

Ekasdasi should be spent without water; also Fasting without water
should be followed by a devotee.

What are the duty in trayadosi, dasami, pratipada etc. are discussed
in the verse 49 of this chapter. Sakalya noticed some rituals which are
common and followed by common people.
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Risings and setting of planets and stars

This fourth chapter starts from risings of inferior planets, (Mercury
and Venus); perhaps the author started this chapter imagining Venus
in the west. The visibility correction is also noticed in third verse of
this chapter. The terms used for the helical settings and rising or the
heavenly bodies are disappearance and return their visibility (asto
and udaya). These udaya and asta depend on the arc of the ecliptic
intercepted between the sun and the hour angle of the planet. According
to Suryasiddhanta, drkkarma means aksadrkkarma; Brahmasiddhanta
follows this interpretation. Brahmasiddhanta noticed not only incident
but it gives explanation also. The correction of visibility is also another
topic of discussion.

IV-V: 1 the inferior planets, (Mercury, Venus); set with the sun rises.
When the longitude of planets is greater than the sun, go setting for the
west. When it is less, rise in the east, so likewise inferior planets when
retrograding.

Notes: The speed of planets if greater than the sun. Then sun sets
first; those rise before sunrise. The speed of Mercury and Venus are
sometimes fast, sometimes slow, when the motion is retrograde.
Inferior planets rise helically in the east after conjunction and then they
are retrograde. They attain gradually the maximum elongation in the
east and after they revert to direct motion, their elongation gradually
decrease. Then they set in the east and helically rise thereafter in the
west. Their elongation attains a maximum value and then they begin to
retrograde and gradually set in the west.

IV-V: 6 To Calculate the longitude of the Sun and of the planet — in the
west and in the east, then the apparent longitude (drkkarmana) is to be
calculated.

In Sakalyasarnihita the detail of risings, settings of planets, asterisms
etc. are other features. It is apparently difficult to isolate the verses in
traditional method, as for example, in this chapter, the contents of
uday-asta, phases of the moon, instructions for setting observatory etc.
are included.
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IV-V: 13 to 19. Multiplied by the sine of the colatitudes of any place
and divided by radius, get the corrected circumference of the earth.
Multiplying daily motion of a planet by the distance in longitude of
any place, divide by the corrected circumference, the quotient subtract
from the mean position of the planet as found, if the place be cast of
the prime meridian, add it to the west, the result is the planet’s mean
position at a given place. The meridian line is imagined through Lanka
and Sumeru. Multiply the mean daily motion of a planet by the number
of hour angle and divide by sixty; day and night are explained in verse
19. The interval between two lagnas will give when divided by sixty, the
degrees of time (Kalarhsa), in the west, in respiration (prana), of the
interval between the two increased by six signs.

Notes

Determining eastern horizon for calculation of sunrise, the true
longitudes and rates of motion of the sun and the planet are found,
as the latitude of the planet. The language of the text indicates that
the calculation is not full and it is surprising that conclusion is made
correctly.

IV-V: 22 to 25

The degree of settings of Venus in the west and the rising in the east
take place becomes of it greatness, at eight degrees; and the rising in
the west. Owing to its inferior size, at ten degrees, the degree of setting
for Saturn is fifteen, Magha, Srabana, Punarvasu, Abhijit, Mrgabhyadha,
Agastya, Brahmahrdaya, Mrgasirsa, Varani rise and set at seventeen
degree.

Notes: The statement of V24 and V25 are different from Stryasiddhanta.
In that text, Svati, Agastya, Mrgavyadha, Citra, Jyestha, Punarvasu,
Abhijit, and Brahmahrdaya rise and set at thirteen degree; whereas
Hasta, Sravana, Phalguni, Sravistha, Rohini and Magha at fourteen
degree; Krttika, Anuradha, Mula at fifteen degree and Bharani, Pushya,
and Mrgasirsa at seventeen degree. But this text states all the stars set
at seventeen degree. No doubt, Suryasiddhanta is more accurate than
Brahmasiddhanta, but it may be assumed that for simple understanding
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the author may draw this conclusion. The categorizations of stars are due
to its magnitude and brilliancy. The first class stars (above mentioned)
are visible at a distance 13° from the sun and moon.

IV-V:26. the degree of visibility is, as a result of the corresponding
degrees on the ecliptic. By means of them, likewise the time of visibility
and invisibility may be ascertained.

How to determine the phases of the moon?

IV-V: 38 to states the phases of the moon.

After setting the sun, the moon rises, on purnima, the whole solar
illumination is received. If phases of the moon are to be determined,
then the kranti is to be measured correctly until the interval, in
respirations, of the sun and moon is fixed, in the sukla, go to the setting
after the sun. Of the declinations of the sun and moon, if their direction
be the same, take the difference, or take the sun the corresponding
sine is to be regarded as south or north, according to the direction of
the moon from the sun. Multiply this by the hypotenuse of the moon’s
midday shadow when it is north, subtract it from the sine of latitude
multiplied by twelve, when it is south.

IV-V: 78, 79 are almost same of the Saryasiddhanta (Chapter III-19)
indicates the correction of mandaphala. If commencing with cancer,
Subtract from a half circle, if commencing with libra, add a half circle,
if commencing with Capricorn, subtract from circle, the result in each
case, is the true longitude (sphuta) of the sun at mid- day.

How to make kapalayantra?

The last portion of this chapter indicates how to make an astronomical
instrument, kapalayantra, for the measurement of time. It consists of a
copper vessel of hollow hemispherical shape with a hole at the bottom,
set in a basin of clean water, it will sink 60 times in the interval of a
day and night. If the instrument be set in operation at any instant of
run rise. The ghatika expired at any time is known from the number
of times the vessel sinks. It is an accurate hemispherical instrument.
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According to Burgess, this instrument is noticed in Ain-I-Akbari. This
traditional kapalayantra is to ten palas ‘weight of copper, four angulas
high, and of twice that width at the mouth.

The difference of verse from the Suryasiddhanta is that in height;
Stiryasiddhanta tells six angulas and Brahmasiddhanta instructs four
angulas.

Verse 117 says, this yantra is helpful for determining time even at night.

Conjunction of planets, eclipses

V-V:1to 10. The stars, planets takes place with one another samagama or
yuddha, with the moon samagama, when a fast moving planet has high
longitude the samagama (conjunction) has been past. Ullekha, bheda
are the types of conjunctions. If the interval between the planets is
small, and if the planet is inferior, then the encounter is called apasavya
(transit). If the rays coming from one star create the shadow then the
samagama occurs. The diameter of the shadow multiplied by two and
again multiplied by radius, are the best point of clear view. Having
calculated the measure of day and night, likewise latitude, lagna can be
determined.

Notes: To measure the exact time of conjunction it is needed to
determine the position of two planets. This time before and after which
the conjunction has taken place can be found by dividing the difference
of the planets by the difference of daily motion.

Terms to be explained:

a) Samagama : When the five planets are in conjunction with the
moon, then they are said to have samagama.

b) Astamana :When the five planets are in conjunction with the sun,
there they are said as astamana.

c) Bheda:Itis one type of conjunction.

It two planets come close together and one planet covers some part of

another planet but both are vividly shown, then this type of conjunction
is called bheda.
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The types of conjunction discussed in the text are: i) Ullekha: If the
planets are in contact, known as ullekha. ii) Yuddha: literary means
conflict. When the discs of the planets remain apart but their rays
coincide, then the phenomenon is called yuddha. iii) Bheda: discussed
earlier. iv) apasavya: It is defined as the interval between the planets
when too small and one of the planet is faint. v) Samagama: though it is
said that samagama is closed to conjunction but If the planets are bright
(not faint) and if the interval between the planets are greater than one
degree, then the phenomenon is known as samagama. When longitude
of a planet is equal to that of the moon then it is called samagama.

Time of conjunction

Let both the planets move with direct motion, such that the daily orbital
speed of the first one is V and that of the speed is V' (V > V'); longitudes
of the planets are |, I' respectively (I' > 1). If conjunction occurs after a
time t, at a further distance x from I

Wegetvt=I'-1+x

And vt =x

vt=l'-1+vt

I'-1

V-V

v (I'-1)

)

V-V

t=

Fig. 9
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Fig 9 shows, the conjunction of two planets. If ¢ be the starting point
of two planets and let A and B be the paths of the planets, from P, a
circle through A is drawn on BC, then BC and CA will have the same
angular valve from P. A and B are said to be in same longitude and in

conjunction.
K

Y7

S

Fig. 10

Fig 10 shows the conjunction of two planets cand ¢/, they lie in the
latitude cisels Koo’where k is the pole of the ecliptic. Let the meeting
point on the ecliptic is M, let C be the lagna, a great circle drawn through
the north, south, and a body is called position circle of the body. Let
the hour circle through o meet the ecliptic at S’ and a secondary to the
prime vertical through o meet the ecliptic at S. Computation of the
point S is called drkkarma. This calculation is done in two steps. The
first step, called ayanadrkkarma, is the computation of the point S’, the
second step, called aksadrkkarma, is the computation of S from S’ In
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Indian astronomy, ksepa is a word which deserves particular mention.
This word is used in all astronomical treatises. Bina chatterjee, in her
edited book khandakhadaka, explained that the meaning of this word
has been given as an additive quantity. Throughout Stryasiddhanta
viksepa has been used to mean celestial latitude — ksepa is synonymous
with viksepa. Generally, in all Indian astronomical treatises, the use of
viksepa, to mean celestial latitude, can be observed.

V-V: 11-17. If one star is colourless , situated to the south ,one situated
in north and bright, the north star becomes win and prominent . If
both are brilliant, and closes approach; then it is called conflict. It both
are small and struck down, it is called ‘kuta’ It is shown that Venus is
generally won, whether situated to the north or to the south.

Notes: These slokas (verses) are comparable to the seventh chapter of
Suryasiddhanta. The special characteristics of this Brahmasiddhanta in
respect of conjunction are elaboration. Stiryasiddhanta tells it in short
form. It is also seen that this knowledge of conjunction is described in
Gola portion of Aryabhatiya in very short.

V-V:18 to 27

The moon is the eclipser of the sun, coming under the sun. The eastward
moving moon enters the earth’s shadow, and eclipse of moon starts.
Grahanamasa is detected in every year. The moon and other planets,
from their point of declination, when half orbit behind the planet, the
node comes it to deviate northward and vice versa.

Notes: Chadya: The eclipsed body is called chadya; chadaka; This term is
used to denote the body which becomes the cause of eclipsing another
body; i.e. in the lunar eclipse, the shadow of the earth is chadaka and in
the solar eclipse, the moon is chadaka. The old concept of rahu and ketu
is tested and the other has tried to explain in the new concept which is
known by Aryabhat.

V-V: 28 to 36

The swift motion of the moon towards west, eclipse of the sun occurs.
The middle of the eclipse is to be regarded as occurring at the turn
clove of the lunar day, if from that time , the time of half duration be
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subtracted. The moment of contact is found and if added the time of
immersion and emergence is found. From half the sun of the eclipsed
and eclipsing bodies subtract any given amount of obscuration. In the
case of eclipse of the sun, the perpendicular is to be multiplied by the
mean half-duration, and divided by the true half duration given the true
perpendicular.

Notes: This portion has tried to explain the duration and the type of
calculation the eclipse. At purnima tithi, the probable date of lunar
eclipse can be calculated by the moon and line of intersection of the
moon

G

Fig.n

EAF, the greater circle is seemed as earth’s shadow A is the center, BGH
the moon’s orbit and O is the centre, B A is the moon’s viksepa.

BC= AC+CB - BA

=14(2.AC+2.DB) — BA

It BC is greater than diameter of the moon, and then the total eclipse
occurs.
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IV-V: 37 to 46

The instant of true position, or of apparent conjunction, in longitude,
is to be taken as the middle of the eclipse. The correction of visibility of
eclipse can be explained. Time of contact and the moment of separation,
explanation of time of eclipse are found in these slokas. From half the
duration of the eclipse at any given interval be subtracted and the
remainder multiplied by the difference of daily motions of the sun
and moon, divided by sixty, the result will be perpendicular (lambana).
The contemporary concept if the middle of the eclipse, subtract the
interval from the half duration on the side of separation, the result is
the amount of remaining obscured. From the square of the remainder
deduct the squares of the latitude at the time and taking square root
of their difference. The result is the perpendicular, in an eclipse of the
sun, to be multiplied by the true and divided by the mean, half duration
and get the time of eclipse, time of obscuration (grasa), multiplying R
sine(natajya) of the hour angle by the Rsine of the latitude and divide
by the radius. The degree of deflection is found. This result can be found
by the arc deducted Rcos of the hour angle (Kotijya) also.

Notes

The concept of eclipse is described is such a way that is known form
older days. Aryabhata, Varahamihira and Brahmagupta also, treat the
eclipse in same manner.

V-V: 47 to 66

The detailing of eclipse is given in Brahmasiddhanta of Sakalya — By the
‘divisor’ divide the sine of the interval between the meridian ecliptic
point and the sun’s place (madlyalagna), the quotient is regarded as
lambana (parallax in longitude) the sun and the moon. The moon’s
shadow covers the sun’s disc when the perpendicular of the point
moves eastward.

If the sine of drkksepa (Zenith distance) be multiplied by the difference
of the mean motions of the sun and moon. Divided by fifteen times
radius, the result will be the parallax. The parallax in latitude is the
quotient resulting from dividing the of ecliptic Zenith distance by
seventy. The parallax in latitude (nati) is to be regarded as south or north
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according to the direction of madhyajya. The calculation of eclipse
of the sun is determined according to moon’s sthiti, valana, etc. This
sthityardha means mean (Madhya) sthidhardha. With this calculate
the half duration (sthiti), half total obscuration (vimardha) in the like
manner.

Notes

The parallax in longitude for the times of contact (grasa) and of
separation (moksya) is calculated and finds the difference between
these and the parallax in longitude for the middle of the eclipse. If
the parallax in longitude is the eastern hemisphere is greater than
that of the middle. Then the difference of parallax in longitude is to
be added to the half duration on the side of separation and if in the
western hemisphere, it is to be subtracted. In this way, Nasada: spinta,
sthityardha, vimadardha are calculated. The time of eclipse, contact,
grahana and moksa is calculated in this way.

Having fixed point described from it, in the first place, with a radius
of forty nine digits (angula), a circle for the deflection, In case of
lunar eclipse, the deflection for the contact can be drawn according
to the direction. The author concluded this chapter indicating the
contemporary knowledge lased description of the eclipse.

Computation of eclipses (lunar):

Fig. 12

Let N be the node when a total lunar eclipse occurs, NC be the ecliptic
according to fig 12.
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First contact occurs when the centre of the moon is at M and second
at M

The time by which A reaches C, that is the half duration of eclipse,
similarly when A’ reaches C, time of half duration of totality are found.

CA, in time , CA x moon’s daily gain over sun /60 nadis, that is the time
interval between first contact and mid eclipse.

Projection of eclipses

VI-Vi1-2

That without knowledge of projection of eclipses, the precise differences
of two eclipses are not under stood, is called doctrine of projection. In
the plane surface, the midpoint describing from it in the first plane,
with the radius of forty nine digits (angula), three circles are drawn.

Notes

The term chedaka comes from the word split, it is used as divisor.
The knowledge of projection is necessary to understand precisely the
eclipsed portion of the disc. The projection is directed to be made upon,
a plane surface of the earth where the midpoint is identified.

N

Fig.13
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Let M be the position of the moon. EW and NS are the circles of direction
draw through M. The great circle is drawn through the north and
south points of the horizon. This is the Indian method of illustrating a
projection. A small circle is drawn parallel to the prime vertical. If the
deflection for the contact is north, then it is laid off northward from E.

VI-V:3-4

Among these three circles the largest is drawn for projecting the
deflection. The mid-circle is drawn with the average radii of the two
circles which is called average circle. The direction of deflection is laid
off from east ward, when this direction and the latitude are in same
direction, if the direction of detection is to be laid off westward (lunar
eclipse) it will be in contradiction.

Notes

Among these circles, the small circle is parallel to the prime vertical.
Assuming that the observer’s position is in the north side and looking
straight southward. The position of our latitude and he could compare
the different phases of the eclipses. The mid-circle is drawn taking
its outermost circle is for deflection. “Valana” means deflection. The
problem is to identify those points. At what point eclipse beings and
what point it ends. Valana gives the angle between the ecliptic and
prime vertical.

Fig.14

Brahmsidhanta.indd 203 9/20/2019 10:36:58 AM



204 Brahmasiddhanta

LetMbe the eclipsed body, the moon on the ecliptic, MCis drawn parallel
to the prime vertical, KM is drawn secondary to the ecliptic YML where
Kis the pole of the ecliptic. The angle KMN is the deflection. This angle is
measured by KMP (ayanavalana) and PMN (aksavalana). The algebraic
sum of these two parts depends on the position of K, the valana. If M be
the vernal equinox, then its longitude is Zero and ayanavalana, the angle
between the declination circle and latitude circle through M, is 24°. If
M be at solstice, then the longitude A = 9o° and ayanavalana is Zero. The
angle PMN, Duration of the hour circle through M, from the position
circle of M is equal to the day circle of M from a east-west circle. If the
equator cuts the position circle, aksalalana becomes the angle between
the equator and a small circle parallel to the prime vertical. If M be on
the horizon, then the position P on the circle of M is also the horizon
and the cutting point is the east point.

VI-Vi5-6

From the end point (extremity) of either deflection draw a line to the
mid-point (centre), which cuts the point of contact and separation.
Listen, Narada.

When the moon’s shadow follows from the extremity of the projection,
a line is drawn from to mid-point from eastward.

Notes

It is required to represent the deflection of the ecliptic; an east-west
line is drawn on the part of greatest obscuration. The deflection (in
this moment) is determined by a secondary to the ecliptic, drawn from
north and south point.

In the lunar eclipse, if the direction of the deflection and the latitude
is the same, the deflection should be marked on the eastern side of the
north-south line. If the latitude is north, the defection should be marked
east or west from the southern point. When it is south, the deflection
should be marked from the northern portion is obscured.
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VI-V: 7-8

If there are some differences, if the sun and the moon are in opposite
direction, it is to be laid-off in case of lunar eclipse, in case of solar
eclipse, the case is in contrary.

From the end point of the deflection, draw a line to the mid-point
and upon the line of the middle lay off the latitude, in the direction of
deflection.

Notes

When the latitude is north, the southern portion of the eclipsing body
is obscured, and vice-versa. In the eclipse diagram, the centre of the
eclipsing body is supposed to be on the agree gate circle, and for the
mid-eclipse, the latitude of the moon, is to be marked, on the line
joining the centre and the point of deflection.

The rule formed to mark the deflection from the northern or southern
point corresponding to the opposite direction of the latitude. In such a
situation, the centre of the eclipsing body lies or the western side of the
N —S line of the eclipsed body.

In case of solar eclipse, the position is contrary.

VI-V:g-10
In the direction of deflection the self-induced projected points may be
noticed sequencing three projected lines in proceed.

With a line touching the midpoints describe an arc which should be
measured by a stick equal to half of the radius of the eclipsing body.

Notes

If the direction of the latitude and the deflection is the same, the
deflection has to be marked on the western side of either the northern
or southern point. If it is opposite, the deflection has to be marked on
the eastern side. From the point of latitude, a circle of radius half of the
eclipsing body should be described.
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So, the obscured portion is the portion of the eclipsing body cut by an
arc of this circle.

VI-V: 1112
With the radius equal to half the eclipsing body, draw a circle touching
the path of immersion and emergence.

In solar eclipse, the place will be dark when the moon’s placed obstacle
(the light), darkness covers but brilliancy shown when is will emerge
Notes: According to Brahmasiddhanta in Sakalyasarhita, a circle
is drawn having radius equal to the length half of the eclipsing body
should touch the path of immersion and emergence.

In case of solar eclipse, the plate will be dusk when the moon’s plate
obstacle. Darkness covers but brilliancy showed when it will emerge.

VI-Via3-15
The part obscuring is going dusky to black and more black, copper
colour when its obscuration is total.

Notes: Colour of the eclipsed moon. The colour of the eclipsed moon
depends upon the obscuration. When the eclipsed portion is less than
half; its colour will be smoky, if it is more than half, colour is black, at the
time of emergence, i.e. eclipse is total, then, its colour is dark copper.

Conclusion:

After detail examination of Brahmasiddhanta in Sakalyasarnhita it is
concluded that this book was compiled not before gth century CE and
followed by Suryasiddhanta. It is compiled by Sakalya , which is proved
at the end of each chapter. But it is considered to be apauruseya because
this work is entitled by the name Brahma, the legacy as Suryasiddhanta,
Paulisasiddhanta, etc. Aryabhata initiates the school of astronomy
where the writer’s name exists. This text does not belong to this school.
It is an astronomical text covering almost all topics throughout the
book which is now clear after translating and editing the manuscripts.
Pt. Sankar Balakrishna Dikshit truly says that this book has some
unique features which make this book important. At that time Sakalya

Brahmsidhanta.indd 206 9/20/2019 10:36:58 AM



Brahmsidhanta.indd 207

Translation and Notes 207

got the traditional knowledge from VedangaJyotisa, Aryabhatia,
Paitamahasiddhanta, Brhamasphutasiddhanta, etc. but he actually
followed the Suryasiddhanta. Many verses are similar to this text.

The epicyclic theory is applied for measuring longitude but the
application is not similar with Sturyasiddhanta. As for polar longitudes,
according to Suryasiddhanta, the longitude of Ardra is 73 degree 47
minute, but it measures 67 degree 20 minutes as given in this text.
Ranganath accepted it. Sakalya’sBrahmasiddhanta has given the
longitudes and latitudes of Saptarsis, which were not found in any other
works.

Another speciality about this book is, this work mentioned the number
of stars in each naksatra, which is not found anywhere else.

Example:

SL.No. |Name of stars |Varahamihira |Sakalya'ssarnhita
1 Asgvini 3 2
2 Bharani 3 3
3 Krttika 6 6
4 Rohini 5 5
5 Ardra 1 1
6 Punarvasu 5 2
7 Pusya 3 3
8 Aélesa 6 5
9 Magha 5 5
10 Revati 32 32

The planetary phenomenon is discussed in the line of Suryasiddhanta.
Spastadhikara chapter deals with manda, $ighra, ucca, nica, in Surya
and other siddhantas. The ascending node and descending node
i.e. rahu and ketu concepts are examined in Brahmasiddhanta in
Sakalyasarihita. Projection of eclipses is discussed in a separate chapter
with importance. Sakalyasarnhita discusses the coordinate system and
computes number of stars in asterisms.
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APPENDIX A:
Astronomical Technical Terms

adhikamasa: A month gained by the lunar reckoning over the solar.
Anadhikamasa orintercalary monthisaSynodic month;anintercalation
takes place when two lunar months begin in the same solar month.

Samkramana.- Intercalary month. Kalpadhimasa x completed solar days
—residual adhimasa = solar days x completed adhimasa (bijaganitam)

adhyaradhasriccheda:  Right-angled triangle
adhva: Distance of a place from the prime meridian

aganitacara: An anonymous work containing a set of astronomical
tables for determining without actual calculations the movements of
the planets with reference to Mars, Mercury, Jupiter and Venus.

agrajya: The Hindu sine of the arc of the horizon in between the
rising point of the Sun and the east point.

aksajya: The term is used for the sine of the latitude
aksa(or) Pala: Latitude (Terrestrial)

aksa Drkkarma: The arc of the ecliptic between the point of
intersection of the ecliptic with a secondary through the star to the
prime vertical and the point of intersection of the ecliptic with the
star’s declination circle

aksakarna: The hypotenuse of the gnomonic triangle when it’s
shadow is equal to what is called aisuvat-chaya.

aksavalanam: The angle at the point of the star in between the
declination circle of the star and a secondary to the prime vertical
through the star.
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antya: The Hindu sine of an arc of the celestial equator corresponding
to Hrti. Itis used to signify the point where the Sun rises, as projected on
the equatorial arc. It also shows the measure of half-day length at given
latitude.

antyakarna: to calculate the true place of a planet this term is Tused
for variable hypotenuse (sighrakarna).

apakrama: used for the declination of the Sun
Asta:  Setting or heliacal setting.
Ayanabindu:  Solstice.

Ayana-Drkkarma: The arc of the ecliptic intercepted between its point
of intersection with the star’s declination circle and the secondary to
the ecliptic through the star.

Ayanamsam: The arc of the ecliptic in between the vernal equinoctial
point and the Hindu zero of the ecliptic i.e. the first point of the zodiacal
sign called Asvini.

Ayanavalanam: The angle at the point of a star, between its declination
circle and the secondary to the ecliptic through the star.

Barhaspatyamana: The time taken by Jupiter to reside in a Rasi, on
the average, is called a jovian year. This falls short of a solar year.

Bhaga: A degree.
Capa: Arc.

Carajya: The Hindu sine of the arc intercepted between the east point
and the declination circle of a rising star or planet or the Sun.

Candra-masa: The time between two consecutive full moons or New
moons.

Chaya or Bha: Shadow cast by the gnomon.
Chayabhuja: The projection of the shadow on the east-west line.

Chayakrana or Bhakarna: The hypotenuse of the gnomonic triangle
whose two sides are the gnomon and its shadow.

Chayakoti:  The perpendicular from the extremity of a shadow on the
east-west line.
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Dhruva: The star near the celestial pole or the celestial pole itself.
Dhruvaka: The celestial longitude.
Dhruva-protavrttam: The declination circle.

Digjya: TheHindusine of the azimuth measured by the angle between
the prime vertical and the vertical of a star or a planet.

Dorjya or Bhujajya:  Hindu sine of celestial longitude.
Drgjya: The Hindu sine of the Zenith distance.
Drg-lambana: Total parallax.

Dvaparayuga: Twice the period of a kaliyuga.

Dyujya: The Hindu cosine of declination or the radius of the celestial
equator to be R equal to 3438 units.

Dyujya-vrtta or Ahoratra-vrtta:  The diurnal circle of a star or a planet.
Ghatior Nadi:  An interval of time equal to 24 (minutes)
Grahana: Eclipse.

Hrti or IstaHrti: The Hindu sine of the arc of the diurnal circle from a
point of the same up to the plane of the horizon.

Kadamba: Pole of the ecliptic.

Kadamba-protavrtta: A secondary to the ecliptic through a star or
planet.

Kaksamandala: The deferent of a planet or the circle with the earth as
centre and radius equal to 3438 units.

Kala: The Hindu sine in the diurnal circle corresponding to the Siitra
(given bellow).

Kala or Lipta: A minute of angle.
Kaliyuga: The period consisting of 4,32,000 mean solar years.

Kalpa: Dvaparayuga is twice Kaliyuga; Tretayuga thrice and Krta four
times. All these put together constitute a Mahayuga. 71 Mahayugas
make one Manvantara. 14 Manvantaras with what are called Sandhi
periods on either side equal to a Krtayuga or thousand Mahayugas
make a Kalpa.
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Kramajya: Hindu sine of an angle.
Karna: Half of the duration of a tithi.
Karnagrajya: The Hindu sine Agrajya

Ketu: The diametrically opposite point of Rahu. Rahu also means the
circular section of the earth’s shadow at the moon.

Kranti-Vrttam:  Ecliptic.
Ksitija: The Horizon at a place.

Lagna: The Rasi which rises at any moment or the rising point of the
ecliptic.

Lambana: Parallax in longitude.
Mahayuga: The Sum of four yugas.
Manvantara: A period equal to 71 Mahayugas.

Naksatra: A star. Also the time, this elapses as the longitude of the
moon increases by 13.5 degrees starting from the zero point of Asvini

Naksatra-masa: The time taken by the moon to go from Advini again
to Asvini.
Pata: The point of time when the declinations of the sun and the

moon are equal and of the same sign or the opposite sign. Also it means
the point of intersection of two great circles.

Praci:  East point.
Pracyapara: East-west line.

Rahu: The point of intersection of the moon’s path with the ecliptic
(ascending point of the moon’s path). Also it means the circular section
of the earth’s shadow at the moon.

Rasi:  An arc equal to 30 degree (on the ecliptic).
Sanku: Gnomon.

Sankucchaya: The shadow cast by the gnomon.
Saura-mdasa: The time when the sun occupies one Rasi.

Tithi: The time taken by the elongation of the moon to increase by 12
degree starting from zero.
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Trijya: The Hindu sine of three Rasi’s or go degree equal to R or 3438
units.

Udaya: Rising or heliacal rising.

Vighati or Vinadi:  One sixtieth of a ghatl.
Viksepa:  Celestial latitude.
Visuvatbindu: Equinoctial point.
Vsuvat-Vrtta:  Celestial equator.

Vrtta or Mandala: A circle.

Yasti: R? -Ayanavalanaja2. Yasti has another meaning namely the
length of the perpendicular from a point on the diurnal circle on
the plane parallel to the plane of the horizon through the point of
intersection of the diurnal circle with the unmandala.

Yoga: The time which elapses when the sum of the longitudes of the

sun and the moon to increase by 13°10'3" starting from zero.

Yuti: Conjunction.
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Chapter1

I i) B, 20. i) B, fdd:

i) B, ii) B,-T (for

i) B, T¥g=adT (T ?) 23. i) DT
2. i) BeD, 24. i) D,B,-"&

ii) D, An -3 (for 71%) ii) Be, B, - Tferierfef:

iii) B, fereaed 25. i) D,B,-T
3. i) B.®E 28. i) B,-d

i)y B,wd 32. i) Be,B,-YgM

iii) B, et ii) D2,B, - fgereee:

iv) B, 33. Ba - ITi-3rel Afgyaead
5. i) BaD, 37. i) Ba,Be, D ,-a¥H

a) B, UE 39. i) Be,D,B,-ZMq
7. d) Ba,Be,D,B,-T 40. i) B, -@fuEeeE
9. i) D,B.™ ii) B,- ¥R
10. i) B, Toe@EmE 48. i) B, - AfSEI ASHAET F@Eld
1. i) B, YRR NGECE
13. i) D_.B,fwg 49. i) Be,D,B,-d4
15. Between these two lines Ba, 50. i) B,-H

Be, D, have WRWHEffd W6 51 i) D,B,-¥
G| 52. i) Ba,Be,D - dgud

i) Be D, B, fawrt 53. i) Ba, - A« wHuiEEEL:

i) Be, 3G 39800

iii) Be,D ,#ed 55. i) Be - U= UTYHTET:
16. i) D,B,3H 58. i) B, - WIfd q AR
17. i) D,B,,dcqdw 63. i) Ba dHIEETT - (¥99%33E)
18. i) Be, D, B, B, T5EHE] wrong
19. i) B, vEmE 73. i) B Il

i) D, B, aT&dsH 74. 1) Lines missing in Be, B
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77. i) Be,D,B, - STgHE 96. Ba-®@
79. i) D,B -=@ 99. Be,D - Tl 3¥d:
81. After this verse S. has the line 100.  Ba, Be, D &eiHd
A e TCATGAT AR 102. DB, 3 B 7ehifea:
84. Ba - TRIAT < 103.  Ba,Be,D -¥
85. D, - YEHUITT: 105. B -3 D, - &ty
Chapter 2
5. ¢ D, ¥ 44, Ba -T2
12. Be, a1H 45. 1) Ba - T
13. D.B -d ii)  Ba - sfdr
14. B, - Fwied 46. Be, D - ardifa
15. B -Tifd 47. i)  Be - HaIkd &I
16. Be, B, - @1 fifeard 48. i) Be,B -¥d
17. These lines are missing in Be, 49. Ba - SIS
B, 51. D, B, - feardd

18. i)  Be,B, - @& 52. i)  Be,B -

i) e i) B -IET

iii)  frst 53. B, - T
22. 1) This line is missing in B, 55. B - e

i) Ba,D - 56. i) D, -gEAHE
23. Be, D , B - SR i) Be,D,B -
25. Ba - TRq iii) B, -
31. Ba-d 57. D -4
37. Ba - @, This verse is missing  59. i) Ba - %c9

inB i) Be,D,B -#=EAM

38. Line is missing in B, 60. Be, B, - aq'rqafg'[
9. Ba-dt 6l.  Ba-Tm
40. Ba - H=T: 62. i) B, -
42. D -¥gad iy Ba-g%:
43. i)  Ba-3dr iii) B, -5

i) Be, B, - 3TshTHIq iv) Ba-f®
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67.
69.

70.
72.

73. 1

74.
76.
77.
78.
79.
81.

82.

83.
84.
85.
88.
90.
92.
94.
95.
96.

97.

98.

99.
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)

ii)

b)

if)
i)
ii)

Ba - A
DB, -H&q

D, B, - fen

This line is missing in Be, B,
B -

Ba-9g

Ba - Tk

D, B, - Hgd n:
B, - AgERT

Be - ffSshara

Be -3

Ba - fagfeafsia:

B, - &H

Ba, Be, D - I
Ba - 3T I I&Ta=asT= eerd
&l

Ba, Be, D1 - hfdar
Ba - ¥dc¥pT:

Be,D ,B -F&Td
B, - CRTihe q
Ba-mﬁﬁ'ﬂ[

D -&d

B, - SHETETRH
Ba - A=

Be, B] - Fdq

B, - Fmrfafepen
B, - @aHM

B - |1 gfeme

Ba - THEEAGYchEll Wehl
HEIAAT el

Be,D , B, - houizrd
Be, B1 - TS31

B, - ferwmsya:

iii) Ba - fo=r:
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100. i) B, - %euTeh ii) Ba - A

101.
103.
104.

106.
108.
109.
110.
113.
116.

119.
122.
123.

124.
125.
128.

129.

131.

132.

136.

137.
138.

139.
142.

)

ii)

i)
ii)

iii)

i)
ii)

B, - SATHTERTeTT R =
B -®

Ba - STcUTTIshehetl
e iodde Tl
This verse is missing in B,
B -T&H

Ba - UTdTaTsdied

D -a

Be, B, - 37

Ba - &1

Ba - 91sI1&d

B 71, Ba - fifg

DB, -

D -

EEX )

B -#,D B, -EFht:
B -¥fish:

Ba - Ugdq_

Ba, D - 501

Ba - €d1 a2t

D, - ST ol

B, - Tuietiereh 01

B, - FUTHfg=mar

Ba, Be - ST

Be,D B -¥4

Be,D B - BRI D, 7o
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143. i) D, Hed 209. Be,B, -5

ii) Ba.-¥aq 210. S. AT B, JFAEHTI
144. B - Uisfereh 211. Ba, D &
145. B -@I 212. d) Ba,Be,D B, #fedls:
149. Ba - ST 214. Ba, S5k
151. Ba-3 216. Ba, TR
152. Ba-¥A 218 B, -9
157. B -4 222, D, - HYRICE ]
158. Ba - HEATEAT: 224, B - Fq3d
162. Ba, D , B, - diuHlftheh 225. B - Fewq
163. B -dromdqsd qrety vty 227, B -9

39 228.  Be,D1-31 B -

165.  Ba,D,B -® 235. B -3
171. B, - H&Fd 240. Ba, 7T,
181. B, - Wramgt 243,  Ba,dHfe
182. Ba - JT=qeeT 245. Ba,D &
185.  Ba-feaq 247. B -7
186. i) Ba,Be, D, - J¥Ifd 251. Ba, ST &1dT|
188. i) Ba, D, - JTISIHAAITH: 252,  Ba,-¥
195. i) Be,D,B,qed 253. Ba, - FefTehd:

ii) Ba, Be - AEAISAHAEET 255. Ba, - 7 TeTs
207. Ba - fargamguees

Chapter 3

4. D, B -Hftdd Be, B, - Hftera iy B -fa
8. Ba, Be, D TSt 19. i)  Ba, WETET
10. i)  Ba,Be, D YA i) B -

i) Ba,Be, D ¢d: iii) B, - e
12. B -¥ 20. a) D -Reft-D B - firdEt
13. Ba, Be, D, - Shladied 21. Ba, - 3hl:, D, - i
16. i)  Ba,aT =Rl 22. Ba, D, - Tpshii-atirslT

ii) Ba, Be-9i 23. Ba, - 11&F &M g &1
17. i) DB, -t 24, B, - S99,
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49.
53.
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59.
62.
66.
67.
68.
71.
75.
71.
81.
82.
84.
85.
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Ba,-qmﬁ

Ba, Be, D - fersearam

Be, D, - fecaffer

Be,B -

Be, - I3

Ba,-%

Ba, - TR ST

B - &

Ba,-ﬂ%h_rf

Ba. - =4 f§, B, - WA Ba, - 7d
qd:

Ba, -9, Ba, Be, D - S48
DB -8, B -faa

B, - TS T
Ba,-ﬁﬁw

B, - g

Ba, - 4, B1 -H

Ba,-‘iﬁ@f

Ba, - 9UT% higd q9T Ba. —TT
B, - g

B, - &

Ba, - 99 WSgH

Ba. D, - ¥, Ba, - #fl, d) Ba, - 7T
Ba, - |191T

Ba,—f{lﬁﬁ

Bm-%

Ba,-ﬁﬂﬁ‘\?

Ba, - J&T IR

Ba, Dl, - dHT:

Ba, - ¥ Ba, - 3fi

Ba, Be -9y
Ba,-ﬁﬁ:ﬁm

Ba, -Q'I'ﬁ'@'c[Ba. -ﬂqﬁm

86.
90.
91.
94.
98.

103.
104.
105.
106.
107.
110.
111.
112.
113.
114.

118.
120.

123.

124.
127.
133.
136.
140.
141.
143.
148.
150.
168.

a)

b)
b)
d)
d)
a)

d)
a)
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Ba, - gﬁwaﬁqw

B, - #

Ba, Be, D, - §cl 57l
Ba. - Jggrd

Ba, D], Ba - 9T

Ba, Be - ERPip

B, - St

Ba. - 18T

Ba. - 39

DB, .- Wl s

Ba. HeATa

Ba. Tt

Ba. Be. ﬁf%?:IT, Be. -
Ba. Be. W, Ba. - @Wikqe
Ba. Be. J[hTel I[haT =,
D . T[EHTE AR
Ba.‘ﬁiﬁ@

Ba. e

b) TamE

<)

Ba. F=Ieh!
Ba.Be.D,. ‘Jff: qsl(:
Ba. Be. D . g%
Ba. FTY

D

B . A

1 N
B .l
Ba. HIAA!: OO
Be. Bl.qEITﬁ

Ba. U&T:
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Chapter 4

4, Ba. - W q%a f& 75. B . - SRS
10. B . - Frsyemi 78. Ba. -
16. Ba. Be. B . - GUgTR! 87. B. -3

Ba. - SISV Be.B . -9
20. Ba. - a1 Be. D . - SIS
23. Ba. D, - 7l B . - TS
26. Ba. - ST 88. B . -% Ba. - fuem
27. Ba. D, - 51T 90. D,. - %

28. B,. - SETHA 91. Ba.-fdd Ba. - U YW Ba. - T
32. B . - STt 95. Ba. - 7T Ba. - 79 Ba. -
B, . - RRITHTGTATIEERT WA AT o7
40. Ba. - & Zfeura: 96. Ba. Be. - §4T Ba. - 331
41. Ba. - &TaHTurRaT 98. Ba.B.-J5B .- FqE B . -

44, Ba. - ST g
45. B . - AEATEE 99. Bl.-gﬁ‘?‘lﬂmm
46. Bl' - 102. Ba. - TIHh HHTH:
48. Ba. - 9T 31f @ A B . - 7o B &M
54. B, -7 103. B . - s Ferfem
58. Ba. - a1 Ba. - SuTif-Hdiad 104, D,.- v Ba. - et
62. B . - 9T =I3% 107. Ba. - ¥
63. B;.-&a’ﬂ\ga 108. i) Ba. - fafer: swear
64. Ba. B . - T&res™ iy Ba.-¥
67. B,.-® i) Ba. - SR HEATAH
68. Ba. - SRITEHUTEer It iv) Ba. - JIqee
AR F Q) 110. a) Ba. - =T, =gl
69. Ba. - A1 %If, B . - a5 113. B . - fo=t
72. Ba. - TR 114. Ba. Be. D . - &8I Ba. - wrera™,
74. Ba. Be. D1. - 9at
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Chapter 5
3 Ba. - %3 45. Ba. - 3= fegwestar gear
4 Ba. - Ae&a=al 46. Ba. - &fd
5 Ba. - Tl afawigam 49, D .-f5&g
6 Be.D . - 30€ 4&H 52. B . - ufth
11. B.-AWIB -HRIB . -dEgE 54, B.-d
13. Ba. D . - 7 difgder 55. Ba.- =
15. B . - A 57. Ba. - § =T
21. Ba. - &7, 58. Ba. - A T
22. B. -4 59. B . - el
24. Ba. - 9fd 64. Ba. - @
26. Ba. Be. D . - & HIthl 66. Ba. - 31T
29. Ba. Be. D . - fogrr 70. Ba. Be. D . - c@Heq
30. Ba. - T, i 73. B .Ba.Be.D.-"&IB - &
35. Ba. - ¥1 Ba. Be. D . - 77. Ba. - gSATA D, - T
ATICEhTeTE] 79. Ba. - JT=11 ST
37. Ba. Be. D, - &1 Ba. Be. D.. - Ba. 7T,
@ Ba. D, - ST
39. Ba. Be, D). - HETIE0Egdl 83. Ba. FHTATIaTEA:
41. Ba. - qa&qe
Chapter 6

3. b) Ba.-dfEwh Be. D &gsd

c) D, -7 10. B,
6. Ba. - Sfagsa
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