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FOREWORD

The Vedanga Jyotisa of sage Lagadha is highly significant in the history of science
in India, in the sense that it is the earliest full-fledged treatise on Indian astronomy.
As an adjunct to the Vedic lore, it forms a manual for the determination of rituals and
sacrifices by the Vedic priest and for the preparation of a handy calendar for social
and religious events. The work is current in two recensions, one in 36 verses related
to the Rgveda and the other in 43 verses related to the Yajurveda, most of the verses
in the two texts being common.

Several attempts have been made earlier to edit and interpret this popular text.
However, the fact that the work was but a manual and not self-contained, and that
there was much to be learnt from tradition and practice towards a correct under-
standing and interpretation of this cryptic text has made all the earlier attempts
suffer from some inherent limitation or the other.

As such, it is a matter for gratification that the late Prof. T. S. Kuppanna Sastry
took up the task of preparing a textual study and rational interpretation of the work.
He combined in himself erudition in Vedic tradition, knowledge of Indian astronomy
and equipped in modern mathematics. The draft he had left before he passed
away in 1978 required to be edited and made press-worthy. Moreover, the Sanskrit
text needed to be critically edited from original manuscripts, and the necessary
indices etc. prepared, to make the publication academically acceptable. This additional
work has been done in a scholarly manner by Dr. K. V. Sarma of the Kuppuswami
Sastri Research Institute, Madras.

In placing before discerning scholars of Sanskrit and Science the ancient text of
Vedanga Jyotisa, 1 have great pleasure in recording my sincere thanks to the sons of
late Prof. Sastry for making available their father’s erudite work for publication by
the Indian National Science Academy and to Dr. K. V. Sarma for preparing this
scholarly edition.

Indian National Science Academy S. K. MUKHERJEE
New Delhi Vice-Chairman
National Commission for the
Compilation of History of
Sciences in India
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PREFACE

Vedanga Jyotisa (VJ), ‘the astronomical auxiliary of the Vedas’, of which a critical
edition with translation and detailed exposition is being issued through this publication,
1s the earliest Indian text devoted exclusively to the treatment of astronomy. The work
is traced back to the teachings of sage Lagadha (c. 1180 B. c.) and is current in two
recensions exhibiting but minor differences, one pertaining to the Rgveda (R-VJ) and
the other to the Yajurveda (Y-VJ) and called, respectively, Arca-Jyotisa and Yajusa-
Jyotisa. The work had, primarily, been intended as a manual for the determination of
the times for rituals and allied purposes, for the use of the Vedic priests who supple-
mented it, as needed, with the concepts and practices imbibed by them by tradition.
This latter aspect, coupled with the fact that the work is only a handbook and not a
full-fledged self-contained treatise on the subject, has rendered the correct understand-
ing of several passages in it difficult, for things not specifically defined in the text have
to be known through traditional knowledge and practice. Particularly for this reason,
the present translation and detailed exposition of the work with ample application
of modern astronomy, by late Prof. T. S. Kuppanna Sastry should be welcome, for he
combined in himself three qualities essential for the task, viz. sound scholarship in
Sanskrit, good knowledge of Western astronomy and full understanding of the
concepts and practices of traditional Hindu astronomy.

The Bharatiya Vidya Bhavan provided Prof. Sastry with a proper forum for placing
his exposition before scholars for their adjudgement. The Bhavan organised in Bombay,
on March 24-25, 1979, a ‘Workshop on Ancient Astronomy’ under its project on
‘Ancient Insights and Modern Discoveries’, a project which had been envisaged by
them as a co-operative national endeavour to explore the possibilities of a2 meaningful
correlation of ancient Indian insights and thoughts and the modern scientific dis-
coveries and technical achievements. In fact, the Vedas, the Upanisads, the Puranas
and several other works on various subjects in ancient languages would now seem to
stand up to the more critical inquiry and examination of a modern scientific mind,
as more and more discoveries of modern times are found to have relevant parallel
references in the teachings of early Indian sages. The subject has been, for quite some
time now, engaging the attention of scientists with a Sanskrit background and Sans-
Kritists with a scientific background to make a meaningful correlation between the two.
Towards the achievement of this laudable objective, the Bhavan has taken several
steps including the establishment of contacts with scholars of the type mentiox_]ed
above, institution of studies and researches of an inter-disciplinary nature and organisa-
tion of seminars and workshops towards providing a forum for discussions and mutual
exchange of ideas in the different disciplines. It is pertiner}t to record that Vedanga
Jyotisa and its present exposition was set out on the occasion _of the ﬁrst Workshop
on Ancient Indian Astronomy organised by the Bhavan under its auspices as a part of
its project noticed above. In fact, later, Prof. Sastry 'had expn?ss?d a desire to have his
work published by the Bhavan, and the latter had mclud_ed 1.t in fts publication pro-
gramme. It was subsequently felt that it would be befitting if this work were to be
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ijssued through the Indian National Science Academy, for two reasons, first, on
account of this being a work on a scientific discipline and secondly the current year
1984-85 being the Jubilee Year of the Academy, a suggestion made on behalf of the
Academy and accepted by the Bhavan. It is to be hoped that this decision would be
acclaimed by the scholarly world.

The Vedarga Jyotisa, being just a handbook, does not present its contents always
in a systematically arranged manner as is the case with later texts on astronomy. As a
result, topics on the same subject often find themselves distributed in different places
in the work and vice versa. In order to enable the understanding of the astronomical
knowledge contained in the work in a compact way, the Text, Translation and Exposi-
tion in this publication are presented in the undermentioned manner.

In Part A, the Rk and Yajur recensions, R-VJ and Y-VJ, of the Vedanga Jyotisa
have been separately edited from a critical point of view on the basis of 20
manuscripts including those whose readings are recorded by A. Weber in his ‘Uber den
Vedakalendar, namens Jyotisham’, (Abh. Berliner Ak. der Wiss, 1862, 1-130). The
corruptness of certain passages have necessitated emendations which have been so
couched as to suit the available lettering in the manuscripts, the context and the
meaning, and have been placed within brackets. The justification of the emendations
have been made later in the exposition of the verses in Part B of this publication.

The undermentioned maxnuscripts have been collated towards constituting the
Critical Text of VJ given in Pt, A. The abbreviations used herein are: DNg.=Deva-
nagari, Gr.=Grantha, Tel.=Telugu; PL.=Palmleaf; Pr.=Paper; and Cm.=Complete.

Rk-Vedanga Jyotisa
A and B. No. 1505, Verseichniss der Skt. und. Pkt, Hand. der Konig. Bibl. zu

Berlin, by A. Weber. Ng. Pr. Cm. 8 fI.

. No. 372, op. cit. Ng. Pr. Cm. 4 ff. Dated Sam. 1834 (A.D. 1779).

. Wilson 503 in Catalogi Cod. Man. Bibl. Bodleiane, by T. Aufrecht, Ng. Pr. Cm,
Dated Sam. 1849 (a.D. 1793).

No. 373, in Weber, op. cit. Ng. Pr, Cm. 4 ff,

Modern copy procured by A. Weber and used in his edition,

No. D-1027 of the Govt. Or. Mss. Lib., Madras (GOML), Gr. Pl. Cm. 4 ff.

No. R-6018(b) of GOML. Gr. Pl. Cm. 2 ff.

No. D-18726 of GOML. Tel. Pr. Cm. 5 pages.

No. D-14097 of GOML. Tel. Pl. Cm. 3 fL.

No. D-1028 of GOML. Tel. Pl. Cm. 3 f.

. No. R-4082(d) of GOML. Tel. Pl. Cm. 3 ff.

M. No. D-17880 of GOML. Tel. Pl. Cm. 2 pages.

N. No. 67034 of the Adyar Library and Res. Centre, Madras. Tel. Pl. Cm. 2 ff,

MrSNZOmE LA
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Yajur-Vedarnga Jyotisa
A. No. 1505, Weber, op. cit., with the commentary of Somakara. Ng. Pr. Cm.
78 fT.
B. No. 374, Weber, op. cit. Ng. Pr. Cm. 5 ff. numbered 4 to 8.
C. No. 375, Weber, op. cit. Ng. Pr. Cm. 6 ff. numbered 4 to 9.
D. No. Wilson 502-a, Aufrecht, op. cit. Ng. Pr. Cm. Dated Sam. 1696 (A.D. 1639).
E-F. Modern copies procured by Weber and used in his edition.

Part B is devoted to the Translation and the Exposition of the VJ and to the
demonstration of the principles and practices involved by means of worked out examples.
Herein the VJ verses have been classified into five Sections according to the topics
dealt with by them. Since most of the verses in the two recensions are common, both
are translated and explained together. Thus against the common verses would be given
both the R-VJ and Y-VJreferences, while verses occurring in only one of the recensions
will have the references only to the respective recension. The following are the sections
under which the verses have been classified: (/) Benediction and Valediction; (i)
Measures of Time, Asterisms etc.; (iii) Fundamental and derived Yuga constants; (iv)
Tithi, Naksatra etc. of certain special days; and (v) Daily Tithi and Naksatra and their
risings and settings. The rules for the calculation of the days, parvas, daily tithis and
naksatras included in the last section are not very obvious and tne terms used are mostly
undefined that these verses have been most difficult to understand. Successive
scholars who have attempted to unravel the meaning and application of these verses
have been successful in different degrees and most of them have left several of the
verses as incomprehensible. The length to which some scholars, especially from the
West, have been baffled as to have expressed themselves in a most unbecoming manner,
with ignorance turned to anger and anguish, might be illustrated from a statement of
D. W. Whitney, when he says: “And when we come to add that the Jyotisha (VJ)
has no definable place in Sanskrit literature, or relation to the Vedic ceremonial . ..we
shall see that this famous datum, which has seemed to promise so much, has caused so
much labour and discussion, and is even yet clung to by some scholars as the sheet-
anchor of ancient Hindu chronology, is nothing but a delusive phantom.” (cf. his
Oriental and Linguistic Studies, Second Series, New York, 1874, p. 384). May be,
Prof. Sastry’s rational interpretation of these enigmatic verses would induce this
Western Orientalist turn in his grave. It goes to the credit of Prof. Sastry to have tackled
the VJ in its entirety and to have been able to give satisfactory interpretations to all
its verses, which, perhaps, is the most convincing of what have been given thus far by
scholars who have attempted the task.

I might close this Preface with a personal note. It would seem that a wish expressed
by Prof, Sastry, more than five years ago, finds fruition at this moment. In a letter
dated March 3, 1979, he wrote to me: ““Dear Sharma, ... . Regarding the Vedanga
edition, Dr. Abraham (of the Christian College, Madras) and Dr. Ansari (of the A. M.
University Aligarh), asked me to get it published by the Bharatiya Vidya Bhavan. . ..
Otherwise, I would have wished it to be done by you, because if I simply send the manys-
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cript to you, you would have done everything else.” Having the highest 'regard for
Prof. Sastry and appreciation for the confidence that he had been placing on me
during our close academic relationship for nearly 30 years, I am happy that my associa-
tion which he had wished for in the edition and publication of the Vedanga Jyotisa
has ultimately been fulfilled, though under circumstances not envisaged by him.

The present Translation and Notes of Vedaiiga Jyotisa has been prepared on the
basis of the draft thereof and the related papers left by Prof. Sastry with his son Dr.
T. K. Balsubramanian, Scientist, BARC, Bombay, who placed them in my hands, for
their edition and publication through a common friend, Shri S. Hariharan, Executive
Director, LIC, Bombay, who, besides, was an admirer of Prof. Sastry. I am thankful
to both these friends in the matter. My thanks are due also to the Bharatiya Vidya
Bhavan and the Indian National Science Academy, the former for agreeing to publish
the book, in the first instance, and the latter for actually publishing the work under their
auspices during their Golden Jubilee Year.

Adyar Library and Research Centre, Madras, K. V. SARMA
Srdvana—pﬁrnimd, The Sanskrit Day,
August 11, 1984



INTRODUCTION

1. Astronomy of the Vedic Samnhitas

The Vedarga-Jyotisa (VJ) belongs to the late Vedic age. Even during the time of the
carly mandalas of the Rgveda astronomical information necessary for the day to day
life of the people, like the knowledge of the seasons for sowing, reaping etc., had been
acquired, as among all ancient peoples. Information required for the religious life of
the people, like the times of full and new moons, the last disappearance of the moon
and its first appearance etc., necessary for the monthly rites like the Darsapiirnamasa
and seasonal rites like Carurmasya, had also been acquired.! The names of the moon’s
asterisms (27) were known and used to indicate days.®? There are vestiges in the
shape of the Vedic legends and names of asterisms to show the antiquity of particular
mantras. For instance, Agrahdyana, an old name for the asterism Mrgasirsa, meaning
‘beginning of the year’, points to the fourth millennium B.c. when the sun was there at
the vernal equinox. The Rohini legends point to a time in the late Rgvedic period
when the point shifted to the asterism Rohini® The later sacrificial session called
Gavamayana was especially designed for the daily observation of the movements of the
sun and of the disappearance of the moon, and this must have given the priests suffi-
ciently precise knowledge about the astronomical elements. Wz have evidence to show
that even knowledge of a special kind, like the saros of the Greeks, for predicting the
solar eclipse, was possessed by the priests of the Atri family.?

The above type of knowledge improved with time, so that in the Yajurveda period
we can say with certainty that the following was well known: The solar year was known
to have 365 days and a fraction more, though it was roughly spoken of as having 360
days, consisting of 12 months of 30 days each. Evidence for this is found in the Krsna-
Yajurveda: Taittiriya Saphita (TS) 7.2.6, where the extra 11 days over the 12 lunar
months, Caitra, Vaisakha etc., totalling 354 days, is mentioned to complete the rtus
by the performance of the Ekddasaratra or eleven-day sacrifice.® T'S 7.1.10 says that
5 days more were required over the Savana year of 360 days to complete the seasons,
adding that 4 days are too short and 6 days too long.® Further, five years were found
to form a yuga, the names of the years thereof being Samvatsara, Parivatsara, Idavatsara,
Anuvatsara and Idvatsara’ This yuga was used to reckon time, as seen from such
statements as ‘Dirghatamas, son of Mamata, became old even in his tenth yuga’, i.e.
between the age of 45 and 50.8 Even earlier, the two intercalary months, called Amhas-
pati and Saipsarpa, required to complete the yuga, were known, as seen from the state-
ment vedo masa dhrtavrato dvadasa prajavatah|veda ya upajayatel| (RV 1.25.8).

The six rtus in the solar year, with the names of the twelve tropical months, are
given by the statement: ] )
Madhusca Méadhavasca Vasantikavrtii, Sukrasca Sucisca Graismavrtii, Nabhasea
Nabhasyasca  Varsikavrti, Isasca Urjasca Sdradavrtii, Sahasca Sahasyasea
Haimantikavrtid, Tapasca Tapasyasca Saisiravetii (TS 4.4.11.1; Vi,
Samhita (VS) 13.14).
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It might also be seen that the sacrificial year commenced with Vasanta (spring).
It had also been noted that the shortest day was at winter solstice when the seasonal
year Sisira began with Uttarayana (Kausitaki Brahmana, 19.3) and rose to a maximum
at the summer solstice.

2. Datable Vedic passages

It was observed that the moon came back to the same position in the zodiac once
in about 27 days and that each day was marked by the asterism or asterismal group
(naksatra) near which the moon was scen, resulting in calling the asterism as the day’s
naksatra, from which the 27 asterismal segments of the zodiac came into use. The
names of these with their presiding deities are enumerated in the Yajurveda, beginning
with Krttika, where the spring equinox was situated at that period. The thirteen and a
half naksatras ending with Visakha, situated in the northern hemisphere, were called
devanaksatras, while the thirteen and a half others ending with Bharani were called
yamanaksatras, as seen from the passage: Krtrikah prathamam, Visakhe uttamam,
tani deva-naksatrani. Anuradhah prathamam, Apabharanir uttamam, tani yama-naksat-
rani (Taitt. Brahmana, 1.5.2.7). Incidentally, this would give the age of the observation
as ¢. 2300 B.c.

Another statement about the Krttikds points to even an earlier period: Vide the
passage: eta (Krttika) ha vai pracyai diso na cyavante, sarvani ha vai anyani naksatrani
pracyai disas cyavante (Satapatha Brahmana, 2.1.2.3). This means that the asterismal
group Krttika never swerve from the east, while the others do. The meaning is confirmed
by Sayana’s commentary. This points to ¢. 2950 B.C.

A far later observation is reported in the Maitrayaniya Brahmana-Upanisad,
6.14, to the effect that the winter solstice was at the mid-point of the Sravistha
segment and the summer solstice at the beginning of Maghd. This points to ¢. 1660 B.C.,
a little before the period of the Vedanga Jyotisa.

Even regular astronomers are mentioned by expressions like prajiandya naksatra-
daf:\‘am (YV-Vajasaneyi Samhita, 30.10; Tait. Br., 3.4.4.1), and yadase ganakam (YV-
Vaj. Sam, 30.20; Taitt. Br., 3.4.15.1). A Naksatra-vidya (Science of the stars) is
met_ltloned in the Chandogya Upanisad, 7.1.2.4; 2.1; 7.1. These references would give
an idea of the astronomical knowledge which had been acquired before the time of
VJ, on the basis of which the ¥J has to be adjudged. '

3. Text of the Vedanga Jyotisa

Of the extant Indian astronomical texts, the VJ is the carliest. The astronomical
matter forming the basis of the work is of one Lagadha, but the classical language
employed in the work as current now would indicate that the original must have been
redac.ted by a later person belonging to the last centuries p.c, The same system as
mentioned in the ¥J js seen in the Mahdbharata, the earlier astronomical samhitds like
that of Garga etc., and the Paitdmaha Siddhanta condensed by Varahamihira (VM)
in his Pancasiddhantika (PS). The VJ has come down in two recensions, one belonging
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to the Rgveda (R-VJ) and the other, which is later, larger and more advanced in its
methods, to the Yajurveda (Y-VJ), though their basic content is almost the same.
Later than these came the Atharvapa Jyautisa, attached to the Atharva Veda, called so
just for the sake of uniformity. While the first two are astronomical, the third deals
with the Muhiirta branch of astrology. While the first two purport to be based on
Lagadha’s science, the Atharvapa says that it was taught by Pitamaha to Kasyapa.

4, Date of the Vedaiga Jyotisa

Verses 6, 7 and 8 of the Yajur-Vedanga Jyotisa (Y-VJ) show that at the time of
Lagadha the winter solstice was at the beginning of the asterism Sravisthd (Delphini)
segment and that the summer solstice was at the mid-point of the Aslesa segment. It
can be seen that this is the same as was alluded to by Varahamihira in his Paficasiddhan-
tika and Brhatsamphitd. Since VM has stated that in his own time the summer solstice
was at Punarvasy %, and the winter solstice at Uttarasadha }, there had been a preces-
sion of 1% stellar segments, i.e. 23° 20”. From this we can compute that Lagadha’s time
was 72X 23 1/3=1680 years earlier that VM’s time (c. A.D. 330), i.e. ¢. 1150 B.C.
If, instead of the segment, the group itself is meant, which is about 3° within it,
Lagadha’s time would be ¢. 1370 B.C.

5. Verification of the date of Lagadha

The date arrived at as above can be confirmed by the Siryasiddhdanta and the
Siddhanta Siromani which give 290° polar longitude and 36° polar latitude to Sraivstha.
From this, the actual longitude of Sravisthd got is 296° 15’. Since the siddhantas use the
fixed zodiac beginning with the vernal equinox of ¢. 550 A.D., and the winter solstice
of this is 270°, there has been a precession of 296° 15" minus 270°=26° 15’. Since
26} < 72=1890 years, the wanted time is 1890 years, before A.D. 550, i.e. ¢. 1340 B.C,,
being the same as the above, the small differcnce being observational.

We can also calculate the time dircctly by comparing the position of Sravistha
(Q Delphini) at the time when the winter solstice was 270°, with its position in 1940 A.D.
(Rt. as. 208 36m 51=309° 13’, and declination 15° 42’ N). In the figure: The obliquity
is about 23° 40, r is the vernal equinox, S is Sravisthd and R its Rt. as. position.

- 50° 47 -,./‘;

CELESTIAL EQUATOR
07 %2)
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Rr=360°—Rt. as.=50° 47". RS is the declination=15° 42’. RS is the continuation of
SR up to the ecliptic. Now:

(i) From the rt. angled spherical triangle RrS, it can be calculated that RS=18°
46'; Sr=>53"13’; and angle S=75°17".

(if) From the rt. angled spherical triangle SSS”, $5"=9° 53'3", S” being the celes-
tial longitude of Sin A.D. 1940. It was 270° at the time required. Thercfore, the preces-
sion is 360°—53° 13'—270°+9° 53'=46° 40’. Multiplying by 72, the time is 3360 years
before A.D. 1940, i.c. c. 1400 B.c. If the beginning of the segment is meant and Sravistha
is about 3° inside, it is ¢. 1180 B.C. Since all these is subject to small errors of observa-
tion, it would be noted that we have got from all almost the same date for VJ.

One may wonder why so much trouble is taken to prove this. It is because that
late L.D. Swamikannu Pillai has fixed the date c. 850 B.c., after a lot of argument,
in his Indian Ephemeris, vol. I, Pt. i. pp. 444-45. Trusting in the so-called Drk-ganita
Paricanga of the Kumbhakonam Mutt, in South India, he has accepted the precession
in 1916 as about 22}, with the spring equinox of about A.D. 550 as the first point of the
fixed zodiac. This would give 221X 72=1620 years earlicr than 1916 for the spring
equinox of VM’s time, i.e. c. A.D. 300. This difference of about 250 years is taken by
Swamikannu Pillai as VM’s observational error, since he has taken that VM’s date is
correctly A.D. 550. Proceeding from this, he argues that in about 1600 years there is an
observational error of 250 years, and “allowing the same proportion of error for the
previous epochs, the antiquity of Vedanga Jyotisa observation, . . . . may also be reduced
by 250/1620, i.e. by 2/13; irr other words, from 3300 years before now to 2792 years
before now, i.e. from B.C. 1400 to B.C. 850.” (ib., p. 445).

Note here the strange lapse on the part of Pillai, taking that the error of observa-
tion depends upon the time elapsed. On the other hand, it depends on tle instruments
used and the ‘personal equation’, and not “proportiontate” to the time elapsed. He
has confused this with the error in the cycles derived from previous observations,
which error alone can accumulate with time.

Further, VM’s observation was remarkably good. The vernal equinox was at the
first point of the Indian zodiac, defined as being about 10 east of the “Junction star’
of Revati, which, from its co-ordinates given by the siddhantas, must be identified
with Zeta Piscium. All siddhdntas, explicitly or implicitly, take the precession to be
zero at about this period and the vernal equinoX was situated here at this period. So
there was very little error of observation on the part of VM, which is a remarkable
thing. If so, the precession at 1916 should be about 19° since (1916 —550)=72=19.
How, then, has this 221° precession arisen in the Tamil Drk almanac, it may be asked.
This is how it has happened. All Hindu siddhantas give a sidereal year in the neighbour-
hood of 365-15-31-30 days, which is about 8% vinddis more than the correct sidereal
period of the Sun. Since the Sun is taken to returt to the first point of the Hindu Zodiac
after each sidereal year, the first point of the Hindu zodiac jtself has a precessional
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movement (though taken to be fixed), and, reckoned from this point, the rate of preces-
sion would be not the real 50”. 25, but 50”. 25 plus 8”. 5=about 59”. This error of 8".5
has accumulated up to the time of the appearance of the Tamil Drk almanacs at the
end of the last century, and when the Kumbhakonam Mutt Paiicanga originated about
a hundred years ago, the error had accumulated to more than 3°. In order to fall in
line with the siddhantic new year day and thus avoid popular outcry if the correct c.
19° precession were to be adopted, in which case the new year would have to be begun
three days earlier, and also to avoid certain difficulties with the dharmasastras, this
Drk Paficanga tacitly adopted a precession of 19° plus 3°=22°, to hide the fact that
the Drk system was an innovation and to create the impression that it had been in
existence from time immemorial. This had led Pillai to this error in judging the period
of the VJ.°

6. Contents of the Vedanga Jyotisa

The system of the VJ is the same as that taught in the Gargasamhita of the
Sambhita period, being the immediate centuries before Christ and the next following,
Paitémaha Siddhanta condensed in the PS and the Jain works like Jyotisakaranda
and Siryaprajiiapti. The only difference is that the Paitamaha gives a rule for the
Vyatipata-yoga and the Jain works have brought down the winter solstice from
Sravistha to Sravana, and included Abhijit (Vega) as closing the zodiac, giving it a
small segment at the end. All give the five-year yuga of 1830 days with 62 synodic
months in it. Everything else, like the 67 lunar sidereal periods etc., can follow from
these three given items. The Paitamaha instructs that the naksatras and tithis are to
be calculated from the days elapsed in the yuga using the unitary method. The Jain
works give the days and the naksatras in a parva, from which they are to be calculated
for the other parvas and days.

The VJ states in detail that in the yuga there are 5 solar years, 67 lunar sidereal
cycles, 1830 days, 1835 sidereal days, 62 synodic months, 1860 tithis, 135 solar nakgsatras,
1809 lunar nakgsatras and 1768 risings of the Moon, all derivable from any three
principal elements. It also mentions that there are 10 ayanas and visuvas and 30 rtus
or seasons, and the naksatras and tithis of these are enumerated, their number being
small. But the other things sought to be given, like the daily naksatras and tithis with
their ending moments, the hour-angle of the Sun at the ends of the parvas and tithis,
the hour-angle of Sravistha with the lagnas, which are too numerous to be enumerated,
have been given by ingenious rules that enable them to be cz‘llculated men.tally day
by day, as we want them. It is these rules that have baffled interpreters, since they
are couched in archaic, technical and terse language. and the purpose of each cannot
be seen easily and the terms used are not generally defined. The day is divided into
124 bhagas or parts, so that the ending moments of the parvas am? tithis can be given
in whole units. The day is again divided into 603 units called kalds, so that the dura-
tion of the lunar naksatras is given in whole units as 610 kalds. The naksatra is divided
into 124 amsas so that the naksatras passed at the end.s of the parvas may be expressed
in whole amsas. A table of the division of time is given, beginning from gurvaksara
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or the double mdtra or long syllable, to the day, passing on to the yuga. The practical
way of measuring time is mentioned as the time taken by a specified quantity of
water to flow through the orifice of a specified clepsydra, as one nadika or 60th part
of a day.

7. Accuracy of the Veddnga Jyotisa

We shall now proceed to examine the accuracy of the system, a much discussed
affair. The VJ says that there are 1830 civil days in the yuga, in which there are five
solar sidereal years and 62 lunar synodic months. This gives 366 days for the year
while it is really 363} days, known in the Vedic period before, as we have seen. Also,
it must have been known, even at that period that 62 synodic months take almost 2
day more than the 1830 given, because even at the end of one yuga, the amavasya
(new moon) must have been observed to occur on the day next to the 1830th. Observa-
tion at the end of the next yuga would have shown this unmistakably, since on the
last day of the yuga the Moon would have been observed to be well up in the sky
at sunrise, showing the day to be caturdasi or even trayodasi, so that the amavasya
would occur one or even two days later.!® The priests, whose duty it was to observe
the last disappearance of the old Moon and the first appearance of the new Moon,
could never have failed to notice this, for there was prayascitta (penalty propitiatory
rites) for transgression either way (see below, verse 12 and notes thereon).

Then, why this apparently absurd system? The answer is that it was meant pri-
marily to provide a civil calendar, where convenience of division and ease of calculation
is important. The 1830 days period is divisible by 5, giving 366 days for the year.
This is divisible by 6, giving 61 days for each rtu (season). The ayana has 183 days.
The two intercalary months, over the 60 normal months can come, one at the end of
the 5th ayana and the other at the end of the 10th. The difference from actuality is
already there, because only the computation of the Mean Moon and the Mean Sun
was known, which itself could give an error of more than half a day. So the rules for
computing the various items like naksatras can give only approximate results. But
the religious calendar required correct results, and this civil calendar intended for
the day to day life of the people could serve only as a frame-work to guide the religious
calendar. Certainly the priests must have framed rules by long observation to get
toler ably correct positions, so as to avoid the penalty laid down by the Sastras, as
mentioned above. For one thing, a day could have been tacitly added to the yuga
after its end, as suggested by many, (even as we do every fourth year to get the leap
year), and not counted in the calculation, to make up the 62 synodic months, so that
tlLe most patent discrepancy could be avoided. H. Krishna Sastry Godbole, writing
about the Vedic calendar in 1884, suggested this. As this would amount to allowing
the €rror to accumulate to one day before correction, some suggest that the uncounted
day might have been placed at the end of the Sth ayana, i.e. after the first intercalary
month. Tilak suggests that it was done at the end of the 93rd parva and adds

that )it Is actually instructed by verse 12. I think he is not correct (cf. the
verse).
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But there is another type of error that will accumulate in course of time. 62
synodic months is exactly 1830-8965 days. So, the correct Mean Sun would be 4°54
in advance of Sravistha, each yuga. It will accumulate to 30° in 30-=-4-54 yugas. To
bring the Sun and the Moon back to Sravistha, one intercalary month will have to be
dropped after 6 yugas and another intercalary month after 7 yugas, and this has to
be repeated. The priests could have found this rule by experience and used it. But
it must be noted that it is not even necessary to know this rule to drop the intercala-
tion, because mere observation of the Moon in the Sravistha region of the sky would
have shown this, for this must have been the rule during the Vedic times (as the
Muslims do even today, by observing the crescent Moon) to find the need for an inter-
calation, for this is independent of the knowledge of the exact periods of cycles.

But, still, in course of time, the winter solstice itself would move from Sravistha
to Sravana and so on, at the rate of about one naksatra in 1000 years, owing to the
precession of the equinoxes, and this correction must be done to know the correct
seasons, It has already been mentioned that the Siryaprajiiapti and other works
actually placed the winter solstice at the beginning of Sravana. But one thing is
certain. Long after the time of Lagadha, the system of the VJ was followed in India
as seen from the Mahabharata, the Arthasastra, Gargasamaitd and the Paitamaha
Siddhanta, first in all parts, and then at least in some parts, for almanac making, and
that is why it is described in the PS as one of the systems in vogue, though crude. But
by then it had come to be linked with the luni-solar year to prevent accumulation of
error, as we have already mentioned.

8. Modern studies on Vedanga Jyotisa

The above discussion would show how wrong and unjustified Whitney was,
when he remarked: ““The so-called Vedic astronomical manual (¥J) whose first object
seemingly ought to be to give rules on such points (as amavdsya etc.) is mostly filled
with un-intelligible rubbish, and leaves us in the lurch as regards valuable information.”
This remark is born of frustration, for, if un-intelligible, how does he decide it is
rubbish?

The VJ attracted the attention of the early Indologists like Sir William Jones and
Colebrooke, especially the two verses placiag the winter solstice at Sravistha, which
could help in determining Vedic chronology. Later, Capt. Jervis, who was investigating
the Indian measurement of time, noticed it in 1834, Prof. A Weber was the first to
bring out an edition of both the recensions of VJ with the different readings from
the manuscripts available to him. But excepting for a few simple verses in the First
and Second Sections of thc edition presented hereinbelovy, few could interpret the
main body of the verses. It was in 1877 that Thibaut in his article entitled, ‘Contri-
butions to the explanation of the Jyotisha Vedanga’ published in the Journal of the
Asiatic Society of Bengal (47.1.411-37) could decipher a few of the difticy)s verses
leaving out several verses, including 11, 13-17, 19-23, 2527 and 41 of the y.py .
touched. His knowledge of astronomy and adequate knowledge of Sanskrit helped
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to interpret the other verses, in spite of the obscure terms and the apothegmatic
language, because the meaning of these could be guessed if what they are driving at
is known. Then, in 1884, H. X. Godbole tried to tackle the problem of the correct
religious calendar to be got from the approximate civil one. Next, S. B. Dikshit,
in his Bharatiya Jyotisa-sastra in Marathi (Poona, 1896) brought his excellent know-
ledge of Hindu astronomy to bear on the ¥J and interpreted some more uninterpreted
verses. But the more important verses were left untouched by him. In 1907, Lala
Chote Lal, Executive Engineer, W.P., brought out a full-fledged edition, adopting
the pseudonym ‘Barhaspatya’, giving his own interpretation to all the verses, re-
printing them from the Hindusthan Review, wherein they had appeared serially.
However, in many places his meaning is not clear in spite of his long explanations.
Neither has he mentioned what was being done nor has he given examples. At about
the same time, M. M. Sudhakara Dvivedi of the Queen’s College, Banaras, who
had edited the PS in collaboration with G. Thibaut, edited the VJ with an old
Sanskrit commentary by Somakara, in which he noticed many of the interpretations
of ‘Barhaspatya’, some of them as corrected by him. However, his peculiar way of
emending the verses drastically has affected this edition. Then again, his presump-
tion of the use of bhiitasankhya is unwarranted. But even where he agreed, he has
tried to show off his superior knowledge of Sanskrit by giving his own ‘better’
interpretation. These exasperated ‘Barhaspatya’ to such an extent, that he issued
an Appendix criticising Sudhakara Dvivedi right and left. One very good service
that ‘Barhaspatya’ has done is to append a critical edition of both the recensions of
the VJ, to his edition of the work.

The renowned Indian patriot and freedom fighter, B.G. Tilak wrote his ‘Nofes
on the interpretation of the Vedanga Jyotisa: Criticisms and suggestions’ in 1914
while he was lodged in jail in Mandalay, Burma.!* He took for criticism Y-VJ 1,
19, 27 (with its variation R-VJ 13), 21, 20, 25, 26, 12, 14 and R-VJ 19. Of these Y-V7
15, 20, 21, 25 and 26 have been dealt correctly by him, pointing out the defects and
mistakes in the interpretations of ‘Barhaspatya’ and Sudhakara Dvivedi, but in
Y-VJ 19 he committed the simple mistake of taking udvapet to mean ‘s};ould be
added’, instead of ‘should be taken away’. By this he missed the meaning of the
verse and, to make up for the error in the rule created thus, he had to misinterpret
Y-VJ 27 and R-VJ 13 as well as to supplement it. Still, his interpretation is only
approximate, as he himself has owned. Thus a perfect rule was spoiled by a small
mistake. The involved interpretation, requiring several pages of explanation, should
itself have told him that he was going on the wrong track. | disagree with h’is inter-
pretation also of Y-VJ 12 and 14 which he takes as providing for the one day to be
left out of count, to correct the system to keep in step with reality. Y-VJ 27 deals
with lagna, about the meaning of which he is not sure. In the re;sent edition all
these points have been dealt with convincingly. p

We have already seen that, at about 1916, Swamik, illai i
. . s ’ nnu
points in the ¥J for discussion (vide his Indign Ephemeris, vol Iplgfljt(;;;k ::;te;gn
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‘The Vedanga Jyotisha calendar’). In 1936, R. Shamasastry, Retd. Curator, Oriental
Library, and Director of the Archaeological Researches in Mysore brought out an
edition of the Y-VJ, with his own Sanskrit commentary and English translation and
notes. It is not a critical edition and in spite of the good interpretations of scholars
before him he has misinterpreted almost all the verses included in the Fifth Section
of the present edition. He has quoted from the Jain works, but exhibits ignorance
not only of their meaning but also of their purpose. For instance, in order to get
the parva-naksatras and amsas, the number of naksatras and amsas moved in one
parva (which is given as a constant) are multiplied by the number of parvas. This
cannot be done mentally and, so Y-VJ 15 and 18 give simple rules to get it. But
Shamasastry interprets that the said two verses give the days not fit for darsapiir-
namasa sacrifices and, even that, using his own peculiar criterion for the same. As
for getting the parva-naksatras and amsas, he asks us to add to those of the previous
parva, the motion for one parva, and this too in kalds, mostly fractional ! His inter-
pretation of Y-FJ 13 is a monument for his capacity. And, the most ridiculous as-
pect is that he criticises the earlier interpreters, who are by far his superiors. Still
later, Dr. Satya Prakash offered a detailed treatment of the topics dealt with in the
VJ in the chapter entitled ‘Lagadha: The first to rationalize astronomy’ in his book
Founders of Sciences in Ancient India, (New Delhi, 1965, pp. 455-512), but he takes
his translations verbatim from Shamasastry and in the explanations also follows
him which makes his treatment liable to the severe limitations of his source-book.
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. (b)) M. fiar; L. amaf. (@) All mss. g7 ° -

. (©) All mss. orEdt: (G. ).

. (@) All mss. &FEATT. () N. oF1: 7. () All mss. fg for fa. (c-d) All mss. grdiegiz. (d) G. |FFHFT:
. (@) AB.CE. feiwit, D. fesiait, G.H.K.M. s, 1. aaga, J. awgwit; C.E. witray, K.M.N. sredray

(N. s: §un); K. &iwramr. (6) All mss. read: weamaiafass. () G. wnf 7 &;
All mss. =tfery aisd. (@) N. o%%; G. a9,

. (&) G. agaafafa
L@N.zE % G.WE () All mss. S (G. §MEW). () G. & w; H.L. w for @1

(d) G. T, N. gt

. (b) All mss. 5g&; G. T; G.L. g g, I o g; () H). wremy
. (@) All mss.  for &; all mss. faw for fawr. (5) All mss. f for §; G.H. AR, (c) All mss. fafaw;

G. waarl. (d) G. vgagafus

. (0) All mss. FGHH, (G. TTFA). (<) All mss. AT (G. yuFre); G. T, LK.M. =,

@ G. 3=

. (a) All mss. Faag; all mss. @ (NWReET:). (6) all mss. quidfy, (c) G. qeaa:

(d) N. Fre3T

. (a) H.LJ.K. wfeear; all mss. spow (N, srom). (C)Aumssqq'f"f(d)ABDF cE.
. (a) All mss. 7Y (G. 9T Q). () CE. Magafywri; M. wmad fargmarez, C.E. farmarerz

. (o) wharq e (K. &=, N. &9 ). (@) CD.EH. 3wy
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23.
24,

25.
26.
28.
29.
30.

31
32,
33.
34.

3s.
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. (€) All mss. g2 geewT; F. fgw.

(a) CE.F.G-N. qg; C.D. 34. (d) A.B. gs7a1, C.D.E. w=iq

(a) C.E. 5guma (b) All mss. qavsed; C.E. 1857 (c) All mss. Tiwr; A.B. war =&,

L. 7iseear; all other mss. AT, (d) C.E.« Swa7; all mss. g

(®) N. zgrorefa:. () G. aiwEqawET

(b) N. =1fi7; C.E. firdt

(@) A.B.E. ga. (¢) G.oreaat:

(@) All mss. geaTE; G. =qifr. (b) G. qdfwr. (d) All mss. =rEa: (G) srasT

All mss. gafer (N. gifen; all mss. fat (G. afka:, K. sif@l). (6) All mss. 1FR (A, S5,
D. &%, B.G.K. &%, L. #ian); H.K. afimaq, N. afemar. (o) All mss. gafe;

all mss. 5fY (G. 3f@. K. aftdr). (@) G. fagri e,

(@) C.E. grer &7. (b) (¢) s1gH; C.E. 9gu. (¢) C.F. uewied. (d) All mss. 7aed; N faddaq.
(@) G. mmiy(g; all mss. ¥q9g. (b) N. gwifir:, (c) C. E. g7y

(6) All rss. #rET @R, () H. awdt 7; A.B. fauai, C.D.E.F.L. fagat. () All mss. grawai
(G. gwamm); G. §waq; N. gy,

(a) G. quaaeEar. (b) G. wafedY; G.H. 73fa. (o) N. ;ifg®; N. aR. () E. vfawer; G. wmi;
N. gi g=a1ie=q.

(d) C. E. feafay

II. asesaifam (Y-V])
0T FIATSINAE T |

USaEaEHd e S |
feacamamarg s frcEr g nqu

saffqargad  qod  SEEATRITEET: |
TeAad  ATRIVFRTN IFETATAEEA LRI

g fg  aEdwioaan

Frameeat  fafgares aam
qeaTfeE FrafaurTared

o wafad FF ¥ dT FAH L

gar forar WETOT AT AOET 4T |
T3y agrgaearon wine et feaa 1y

T ggerfgar SEr HEE g9l T
(F gam:) w=atw (sf)ar @ T F e 10-oll

(un-numbered verse in mss.)

Note: 6 manuscripts, A to F, form the basis of the critical text presented here. For the metho-
dology adopted in recording the variants, see Note to Arca Jyotisam (R-V 5), (p. 23). For
variant readings of Ydjusajyotisam, see p. 31.
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ATTYETSI AT %Wrﬁ?l
e Y FEEH SR Y

AT GETHT I qTH GATEAT |
WTAEE I AU gEE g

TEa MRl gEiaeEwEEgs |
gty glaomaeg  ATEETIUET: T Nl

THAfgaT  TEA:  EUTgN™ SEwrt |
gfad @ fawate: goEEEIT g usi

YA WOH AR R |
agd T (9 fg) e agdserat nan

Fgasel wetsaed faa: qaisfeat s
arT  FEEAET EOTSSENEE: (9ol

EFTASg AW QA Fans (7) 6%
QAT ysagEn (%g) q—vrrmm:irnqqn

() & @ IR wefewyg &
WWW‘FHT(W) fafsdafuay afg 193

frw  gemwe o (TEgen)
mmmmwwrﬁr@%nﬁn

& T feama ar fageddsy: () feafing
TR (xT)oiisd g wdaT: Tswqiear: TENTY

Wi TR FAl () g |
R s Ser afs qui

aamreﬁsw I I |
HEATEETASE @G ﬁmsm%srmrnqau

wrard: w fEm @i g
wTssaH TS () et afs nqen
Y T T @ WS A ar
fa q SO T G AT AT o
T LW S S F oy
g 9 =T g g ugs)
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FET WATSSHETH  FAT THTA[AL: |
FAEaT (fe) weafame® (grewsd) nqen

f‘aﬁﬁw:mww qERTAEAfaaT |
fowsar wmEw Fafmmawr&wuqm

ar:  gEvREEEaRarg  aepn  fafa )
(za=ar <) AT faereraT, fafaATiET: ST n3qu

TAamE e maag  (fem)  fafe
Y  AUSAWMY fafafatmal  <f: URRMN

fagad  fevered  ®OW SSTOEAR |
qer e WO fafa qfarwwauqau

gt gseTwedt  gave
TEH RN S
fafafde  Feawg o
qaeFERg WA AT 1RY

uFEAfacaE gEitn Fafafeate
TIAAH TIA TG FQAHETD (W) FAR RN

AW Tafafawsa

ay feoer e g
fa(a )zl—cn afsafery st

(@) FedwEadT A RSN

(wwt)  waer  feaEiTwTT-
TEIRIEEATAA frr
aqrgsfad  =mfy @ ais
graan T & @ (F) 1ol

o

guenfietes: 9 =@EsAq |
wraT gRW gat(:) & TS T 1IRS

T awaer  @feaato:  (F)TSE:
Fafgufegd enfgmar (§)Fa & UL
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LES e wq tﬁmﬁ&ﬁw |
QT ETSEEITET FTSTAT 9 QT FeT: N3oll

qrag (&) Al gt (& ) femftasr |
gfawa g ad: q@ (W) wEE a3qu

afer:  swmfa: & Ea’rs&ﬁ’gwﬁrzl
gofew  fuaeaa WmEEEATST = 1030

gfqar  sersT arrqﬁ'amr frg @ =1
a1 frwfoqer §  fa@@awads =7 1330

frovEgal  aEvist  wEA 49 W
Aegeawar QU AEAT T @ T 3
e T QAT aFAfT |
USTHTET  WTEAR: AR AEES Sae 3N

Sarearst o foar o fawmEr sEoitseEgE |
mﬁrgw(@m)wwmwuaw

(@)F foafewma 3@ awlfq  wwdw )
FFATTSAY HeqST fwrEE L3l

Fl W glamm @R (3) g e |
a(f’a)mﬁmgmr wafeFT 99 13s)

TqE  WOE AW gEl gafa o gew
(Faifs) g T=aTg: FTGT AT sﬁqnag”

™ -
(z)ed v Sl |
TFqeeT o v
TR TATfEaqoAToT Yol
Td  fewmmt mer st wEfor
FIAT g 77 frarq (Fe@m) &g s nvq

EREILEE G CIis - HI L ool
FaTiaTe (wf)  faesie] ST 10601

T WTEEETN qEGEAuEn |
feraamaarg e @TEISEI 1¥3-01)

(un-numbered verse in mss,)



YAJUSA JYOTISAM 31

a’rwqﬁ'eaafaf faa FRfasey |
SEEC T I S B STVE T

qA® Ald T FAlaH )

TR (T 9) | TR (@ §) | EEaR (T 99) | AadegmEr (W 9%) |

T qdWIEE (T R9) | GEEETIE (ﬁﬁ %)

W N

o A

13.
14.

15.

16.
17.

18.

19.

20.
21.
22
23.

| (v 3q) 1 SyTOETRf
(vt 3%) | T=E (¥@T ¥q) | A9

N gfa aEsafae aEray )

grerasfaa (Y-V)) : VARIANT READINGS

. (¢) ATREIVIRTO TG

. () F. gaf; F. a1

. (@) BE. smfaw for wford; A. afer d@feaas.
4-0.
. (¢) E. F. 9= uifr

. (@) A. fand=

. (b) A.E.F. @@ww. (c) All mss. 97 . (d) B. =33, D. ayat
10.
11.

(¢) All mss. fggar: for & gam:; all mss. g=afw=iar (E.F. g==afa: =am)

(a) C. =g, D at 7=9. (b) B-F &wift@l. (¢) E. F. wamm .. (d) A. F. 9=9%
(6) B. C. D. qai war; all mss. fagax;, () A. B. C. D. gs=uafun, F. qsqaf. (d) All mss. 9

(cqy); F. w=zwr; B.C.D.F. @Al

. (a) All mss. g& (c. 3g); B. 959 3q. (¢) E. wrr=; B. Am@; A.B.C.D. saiwrf, E.F. saiwm.

(d) B.D.E.F. fafesrmifu+y

(@) A. f3F. (b) A. I79d, B.C.D. 73, E. T4, (¢) A.F. a1 qs41. (d) E. qafori

(a) B.C.D.E. a1¢; C.D.E.F. fagramar:. (b) D. faZ¥; all mss. 7 feafa. () C. 3=, E. a=,
F. &g; all mss. &guit; B.C.D.E. vﬁ-ua(d)AEcr—u{mmﬁ'qm .

(@) B-F. ®igm; E.F. wa%r:; C. s/@i. (b) All mss, qur gr; F. Sigman. (d) E. oF A8 =

C. fawgar

(@) A. @:; B. diwrer. (0) C. g (o) A.E. ¥ &g, (d) A, =, C. &) ES. R

(a) A.B.C.D. 5. (b) A. g9g; B.C.D.F. 7. (¢) B.C. a1 w14, (4) All mss. ey
(A. fewitirs)

(@) A. szf; F.@ra:; BCD.E @ &; C. 3@m. (b) BC.D.E. fay, F. fawr; B.CD.E. g,
A.F. gmr; B.C.D.E.F. am:. (c) A. ¥ gz, B. Wy, C. Wy, F. sa1 w@al; all mss. g7,
(d) D. gsdet

(a) C. W (6) A.B.C. @i 7 (¢) All mss. fg ¥fd (d) A.E.F. g gFrarwd, B.C.D. 3 syxraewy
C. (3 7w)

(b) B. g==w

() F. a=qqo; F. fafa: (o) All mss. St

(&) All mss. & fgaert. (@) B.D. faeet

(%) B.D. w¥. (@) B. fafa; A. eqaq
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29.

30.
31.

32.
33.
34.
3s.
36.
37.
38.

39.
40.
41.
42.
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. (a) A. gaTfs, D. garfa

. (@ A. TEd.- (© A a9, (d) All mss. WFATA,
26. () D. TIT@; B. #wm; A TR (0) A Rdfaafa. () AF. fafedsn, B, fafagE,

C.D.E. fafqar; E. qfF:, F. a4, (d) All mss. a1 (A. an); A, IUTRA; A. TgH

27. (a) A. wugfr, B.C.D.F, faddiy, F. faiai; A. it®; A. wrw: (b) A. Zwemem. (c) B. wifg; C. 70w

(d) A.BD. & 73, C. §9. (d) All mss. T,

(a) A.B.D.E. famagl. (b) E. g=agar. (cd) A. &g (for &) iaa'\_ (@) A. g, D.F. qaq

(@ A. FEasg: (b) All mss. & for @; A. 9959, B. 9=3%1: (c) A. Hdfgafeadi. Ed)‘All s,
FFan(A. a1

(@) B.C. q=afaw=g4. (c) E.F. qafuri; A.E. 9g:ardl. (d) B.D. fawr: =

(@) A-E. =femmami, F. . (b) A. afie: $1, BC.D.F. &=, E. &41. () A.B.D.E. fefamq,

C. fgﬁ!ﬁ[‘; A. EAHIET,, B.D.F. m:, C. 91|+ mé;‘ E. m (d) A.D. Wuﬁ.,

F. ga&q

(@) B. semafd

(¢)B.C.D.om. &

(a) A.B.D. add in the beg. TG (b-c) A. MsFE{ea&rda T | 1 TFATTAT T (c-d) A.E.F. qanfiat
(a) E.F. a1 @@r

(6) B.C.D.E.F. %amm. (¢) All mss. &Tfa:

(a) All mss. gg. (6) A. q@i; B-F. ardwm, () A. Fargy, F. §aT1 39. (d) C. Fei=a

() B.C.D. afai, F. afwt. (b) A.EF. wnfg, B. @013 g, C.D. & fi:; F. wgdeq, () A. qfawre,
B.F. fafama. (@) C. O, E. wzwar; A. afis, B. eufirs, C. wfus, D. . °
A.E.F. gawg. (b) A. gatenf. () All mss. ITaI for Famfq; A.E. 7 for g

(a) F. et &, (b) F. 3 ag for @4t () All mss. a33; A. faoi; F. .

(a) B.C.D. F=dfe. (d) A. dem, B-F. §@m; B. qafer

(a) A.E.F. Tfir; A. marege, B.C.E.F. maq =5, D. 1awaedi, (d) B-F. & 7vwr; B-E. wfimmy

42-0. (a) C. . (d) B.C.D. 1@} All mss. ar,

43.

(@) A. @:; all mss. fea=fd. (o) All mss. feaafed. () A. afewd, B.C.D. .
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RE-ARRANGED TEXT OF VEDANGA JYOTISA
SECTION 1
BENEDICTION AND VALEDICTION
1. INTRODUCTION
Text 1

paficasamvatsaramayam yigadhyaksam prajapatim|
dinartvayanamasangam pranamya Sirasa sucih|[R-VI 1; Y-VI 1

Jyotisam ayanain punyam pravaksyamyanupiirvasah/
sanunatam brahmanendranam yajiiakalarthasiddhaye|[R-VJ 3; Y-VJ 2

pranamya Sirasa kalam abhivadya sarasvatim|
kalajfianam pravaksyami Lagadhasya mahdatmanali/[R-VJ 2

Purifying myself and saluting with bent head Prajipati, the embodiment and
presider over the five-year-yuga and who has for his limbs time-segments like
the day, month, seasons and courses of the Sun (ayana), I shall write syste-
matically about the effect on time of the movement of the luminaries, meri-
torious by itself and accepted by learned brdlunanas, for the purpose of deter-
mining the proper time for the different sacrifices. (R-¥J 1, 3; Y-VJ 1-2)

Arca-Jyotisa or Rgveda-Vedanga-Jyotisa (R-VJ) has a different second verse,
which completes the first, thus:

And, having saluted Time with bent head, as also Goddess Sarasvati, I shall
write on the lore of Time, as enunciated by sage Lagadha. (R-VJ 2)

2. IMPORTANCE OF ASTRONOMY
Text 2

veda hi yajiiartham abhipravrttah
kalanupiirvyd vihitas ca yajiiah)

tasmad idam kalavidhanasastram

yo jyotisam veda sa veda yajiian/[Y-VJ 3

The vedas have indeed been revealed for the sake of the performance of the
sacrifices. But these sacrifices are dependent on the (various segments of) time.
Therefore, only he who knows the lore of time, viz. Jyotisa, understands the
performance of the sacrifices (fully). (Y-VJ 3)
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yatha $ikha mayiranam naganam manayo yathal
tadvad vedangasastranam jyotisam wiirdhani sthitam/[R-VJ 35; Y-VJ 4

Like the combs of the peacocks and the crest-jewels of the serpents, so does
the lore of Jyotisa stand at the head of all the lores forming the auxiliaries of
the Vedas. (R-VJ 35; Y-VJ 4)

Note 1. Gapita, a variant reading for jyotisa means ‘computation’ which is the
essence of this science.

Note 2. The importance of every kind of lore is stressed by being praised in the
manner done here by the writers on that lore.

3. BENEDICTION

Text 3

somasiryastrcaritam vidvan vedavid asnute|
somasiiryastrceritam lokam loke ca santatim||R-VJ 30; Y-VJ 43

One learned in the Vedas who has also learnt this lore of the movement of
the Moon, the Sun and the stars will enjoy, after death, sojourn in the world
wherein the Moon, the Sun and the stars have their being, besides having, in
this world, an unending line of progeny. (R-VJ 30; Y-VJ 43)

Note 1. Different deities or groups of deities have their own worlds, where their
devotees go and enjoy happiness after death.

4. VALEDICTION

Text 4

ity evam masavarsanam muln'lrtodayaparvar_nim/
dinartvayanamasangam( mam) vyakhyanam Lagadho “bravit]|
(Y-VJ, unnumbered verse after 43)

Thus did the sage L.sl.gzldha speak in detail of the (synodic) months, the year,
the wmuhirtas, the risings, the syzygies, the days, the (six) seasons and the
courses of the Sun with the (solar) months. (Y-, unnurabered verse after 43)

Note 1. In Webzr’s first and critical edition, this verse appears unnumbered
before the last verse 43 of the Y-VJ. It is not found in the R. VJ. The verse enumerates
all items computed in the Wprk, with the name of the source, viz. the work of Lagadha.
Perhaps, it is a later addition, to supply this need. Shama Sastry, in his highly un-
critical edition of VJ, numbers this as 43, and the last verse as 44, )



SECTION II
MEASURES OF TIME, ASTERISMS ETC.
1. TIME MEASURES

Text 5

palani paficadasad apam dhrtani tad adhakam dronam atah prdmeyam/
tribhir viinam kudavais tu karyam tan nadikdyds tu bhavet pramanam{] Y-VJ 24

A vessel which holds (exactly) 50 palas of water is the measure called ddhaka.
From this is derived the dropa measurc (which is four times the ddhaka). This
lessened by three kudava measures (i.e. three-sixteenths of an adhaka) is the
volume measured (in the clepsydra) for the length of one nddika of time. (Y-VJ
24)

Note 1. According to the dictum that ultimately some terms will have to be left
undefined, and taken from usage, the weight and relation between the weight and
volume measures alone are mentioned, just as we say 1 gram of pure water at 4°C
is 1 cc. The clepsydra also is not described here. There are several types of this, des-

cribed in astronomical works.
Note 2. R-VJ 17 gives a substitute for this verse:

Text 6

nadike dve muhiirtas tu paficasat palamasakam (? adhakam)/
masa( ? &dha)kat kumbhako dropal kutapair vardhate tribhih]|R-VJ 17

Two nddikds are one muhirta. The ddhaka is fifty palas. From the adhaka,
kumbhalka or drona increases by three kutapas. (R-VJ 17)

Note 1. Kutapa seems to be the same as kudava as current in some parts of India.
None of the things mentioned are related to one another or the nddika. Indeed, funda-
mentally the lacuna is to be supplied from usage. But here is lacuna with a vengeance,

Text 7

kald dasa savimsa syad dve muhiirtasya nadike|
dvi(? dyu )strim$at 1at kalanam ti satechati tryadhika bhavet/[R-VI 16; Y-yJ 38

The néadika (mentioned in the previous verse) is ten plus a twentieth kalds of
time. Two nadikds make one wuhitrta. Thirty times the muhiirta is a day which
is equal to 603 kalds. (R-VJ 16; Y-VJ 38)
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Text 8

....padas trimsat tu saikikal(Y-VJ 12b)
... kasthanam caiva tah kalah|(Y-VJ 304d)

31 kasthas make one pada. (Y-VS 12b). (Four pddas) (equal to 124) kasthas
make one kala. (Y-VJ 30d) .

Note 1. The word tah here refers to the four pddas given in the third foot of the
verse as catuspadi. being a compound of carurnamn padanam samdhdrah. The word
pada itself means the number 31 by the statement. padas trimsat tu saikika (Y-VJ 12b).
The word pdda in this verse also signifies 31,

Note 2. The reason for adopting the above-said significancs is that the day is
divided into 124 bhagas or parts. Since a quarter (pada) of this is 31, the word pdda
is used to signify the number 31. Similarly, the asterismal segment also is divided into
124 parts called amsas or bhamsas.

Text 9
kastha paficaksara bhavet] Y-VJ 39d
One kasthé is equal to five aksaras (letters of double matrds). (Y-VJ 39d)

Note 1. The aksara mentioned here is the length of time called gurvaksara, equal
to two matras of time.

Text 10
ardhapaiicamabhas tvriult)(R-VJ 9d; Y-VJ 10d)
Four and a half asterismal segments is one rnu. (R-VJ 9d; y-¥7 10d)

Note 1. The period of the Sun or Moon moving through 41 segments is a rfu
related to it, i.e. the Sun’s rfu or the Moon's rfu. But the populzulr ot or avons is
only the Sun's. (C. the Vedic statement: Madhus$ ca Méadhavas ca Vasantikav rtiil
Suleras ca Sucis ca Graismav rtia|Nabhas ca Nabhasyas cq Varsikav rtullsas ca l-l.l'j.af
ca Saradav rtii)Saha$ ca Sakasya$ ca Haimantév rtiiTapas Ca. Tapc;c ’m{_ o
rtii)(Vaj. Sam. 13.25; Tait. Sam. 4.4.11.1). sya.

Text 11

trisatyahnam sasastir abdah say cartavo “ygne |
masd dvadasa siryal syul ctat paricagumam yugam|] Y-VJ 28



1I. MEASURES OF TIME ETC. 39
Three hundred and sixty-six days form the solar year. In the year there are
six rtus and two ayanas (Sun’s courscs). In the year there are twelve solar

months, Five years make a yuga. (Y-VJ 28)

Note 1. Thus we have the table:

5 gurvaksaras or 10 matras = 1 kastha

124 kasthas = 1 kalg

10 1)20 kalas = 1 nadika

2 nadikas = 1 muluirta

30 muhirtas == I day (i.e. the civil day)

366 days = 12 solar months or 6 rtus or 2 ayanas or 1 solar
year

5 solar ycars 1 yuga

Note 2. The nddika is thus connccted in two ways, first with the specch or
musical measure of marra, and sccond with the flow of water in the clepsydra of 50
palas of purc water, measuring an adhaka.

Note 3. Yuga means ‘joining or coming together’, technicaly the coming together
of two or more of the Sun, the Moon, the star-planets, their nodes and the apogees,
at the same place in the zodiacal circle marked by the asterisms. The five-year yuga
mentioned here is the period when the Sun and the Moon meet in. the same asterismal
position in the zodiac, discovered in the Vedic period itself, and which is roughly
correct. The Vedas have a name for each of the years of this yuga: Samvatsarah,
Parivatsarah, Ida(da)vatsarah, Anuvatsarah, Id(Ud)vatsaral (Vaj. Sam.27.25), with
some variants in certain places.

2. ASTCRISMS: PRESIDING DEITIES

Text 1 2

aguil prajapatily somo rudro “ditir br/zaspat{lz/
sarpas ca pitara$ caiva bhagas caivaryamapi cafl
savitd tvastatha vayus cendragni mitra cva caf
indro Illll‘_l"tlzl' apo vai visvedevas tathaiva cafl
visnur vasavo varupo jackapat tathaiva caf
ahirbudimyas tatha pasa asvinp yama cva c{l//
naksatradevata hy etd etabhir yajfiakarmani

L - csatrajant sortio]
yajaméanasya sastrajiiailt ndma naksatrajavr vyt
) (R-VJ 25-28; Y-VJ 32-35)

_ T o = )
The presiding deities of the asterisms (beginning from Krutikah) are, respec-
tively: Agni, Prajapati, Soma, Rudra, Aditi, B!'/!ﬂ‘l’“”_» Serpents, Pitrs (Manes),
Bhaga, Aryamait, Savitd, Tvasta, Vdvie, Idragni, Mitra, Indra, Nirpti, Waters,
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Visvedevas, Visnu, Vasus, Varupa, Ajackapad, Ahirbudhiya, Pisan, Asvins and
Yama. The people learned in the religious lores say that these deity-names
are to be substituted for their own names in the (sankalpa of) the yaga (of
the person on whose behalf the sacrifice is performed, viz.) the yajamana.
(R-VJ 25-28; Y-VJ 32-35)

Note 1. While naming a child, it was the custom in ancient times to choose a
name the first letter of which is appropriate to the usterism under which the child
was born. A set of letters is associated with the asterisms. Even now, conversely, when
a person’s naksatra is not known, he is given a naksatra appropriate to the first letter
of his name, for religious rites or horary predictions. In ordinary religious rites, it is
declared in the introductory resolution (sarikalpa): ‘I, bearing this nams and born
under this asterism, am going to perform this rite.” But when he happens to be the
yajamana in a yaga, in the place of his own name and asterism, the deity of the asterism
is to be substituted, the idea being that he is now one with the deity and the deity
itself is performing the yaga, as, say, ‘Ajackapid yajate’, meaning, ‘Ajackapad per-
forms this yaga.’

Text 13

ugrany ardrd ca citra ca visakha sravano ‘Svayuk|
krirani tuw maghd svati jyestha milam yamasya yat||Y-VJ 36

The asterisms A'rdfﬁ, Citrd, Visakha, Sravana and Asvini are fierce. Maghd,
Svati, Jyestha, Milam and Bharani are cruel asterisms. (Y-VJ 36)

Note 1. These are mentioned here as an exception to the previous verse, and
the names ¢ € the deities of these should not be used for the purpose mentioned. Further,
these should be avoided in choosing the time for the performance of auspicious rites
like marriage.

Note 2. The R-VJ does not have this verse.

3. RULE oF THREE
Text 14

ity updyasavuddesah bhityo ‘py ahnal prakalpayet]
JAeyarasigatabliyasta (? tam) vibhajet jiianarasing||R-VJ 24; Y-VJ 42

The following is ‘the rule of three’ (for obtaining the desired result). This rule
of three is to be applied again and again to the day, (using the fundamental
and derived constants given in the work, in order to get the various computa-
tional rules and results given in the work). The rule is: The known result is
to be multiplied by the quantity for which the result is wanted, and divided
by the quantity for which the known result is given, (R-VJ 24; Y-VJ 42)
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Note 1. The instruction is concise and looks like an aphorism. There are four
items in a proportion, three known and one unknown, which is obtained from the
three knowns. Hence the rule to get this is called the ‘Rule of three’. The four items
are: (a) If for so much quantity, (b) so much result is got, (c) for this much quantity
given now, (¢) how much is the result that will be got? The first two are called jiata-
rasis and the next two are called jiteya-rasis. The application of the rule is: Take the
known result, i.e. (b), multiply it by the quantity (c¢) for which the result is to be
known, and divide by the quantity (a) for which the result is given; thus the result
to be known, i.e. (d), is got. Though the verbal description of the rule is long, it is
simple and known to every school boy.

SECTION III
FUNDAMENTAL AND DERIVED YUGA CONSTANTS
1. YUGA AND ITS ELEMENTS
Text 15

udaya vasavasya syult dinardsilt sapaiicakalh|
rser dvisastihinam syad vimsatya saikaya strnpam||Y-VJ 29

paiicatrim$am Satam pausnpam ckonam ayanany rseli]
parvapam syad catuspado. .. .[[Y-VJ 30 a-c

savanendus trmasanam sastilt saikadvisaptikal
dyutrimsat savanasyardhal siryal strnam sa paryayah|| Y-VJ 31

sasaptakam bhayuk somah siryo dyvini trayodasal
navaméni tw paicalmal. .. J/|[R-VJ 18a-c; Y-VJ 3%a-c

Note 1. The present section continues from verse Y-VJ 28, given in the previous
Section IL, Text 11, and its meaning should be understood here, viz. the 366 days
form the year and that in the year, therc arc 6 rfus, 2 ayanas and 12 solar months.
Five years make the yuge.

The number of risings of the asterism Sravisthd in the yuga is the numper of
days plus five (i.c. 1830--5=1835). The number of risings of the Moon is the
days winus 62 (i.c. 1830—62==1768). The total of each of the Moon’s 27
asterisms coming round 67 times in the yuga is the number of the days ainus
21 (.c. 1830—21==1809). (Y-VJ 29)

[n the same way, the total of the asterisms ol the Sun (which comes round 5
times) is 135. There are one less (i.c. 134) aynnas oI.' the Moon (i.e. its north-
ward and southward courses). There are 4 padas (i.e. 4x31=124) parvas (or
paksas, or their ends, i.e. bright and dark fortnights) in the yuga.... (y-vJ
30 a-c)
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There are 60--1, 2, 7 (i.e. 61, 62 and 67) savana months, lunar (synodic) months,
and Moon’s sidereal months (cycles), respectively, in the yuga. Again, the savana
month contains 30 days. This plus half (i.e. 30%) days make the sovlar month.
The number mentioned here (viz. 30) is the number of solar sidereal cycles in
the yuga. (Y-VJ 31)

The Moon comes into contact with each asterism 6047 (i.c. 67) times during

the yuga. The Sun stays in each asterism 13 days plus 5/9 days. (R-VJ 18 a-c;
Y-VJ 39 a-c).

Note 2. Any three elements of the yuga, pertaining to the Sun and Moon, not
totally dependent on one another, if given, will enable us to calculate every other
thing mentioned herc, which latter might be called derived constants with reference
to the three fundamentals. For instance, three are in the yuga, (i) 5 years, (ii) 1830 days
and (i) 62 synodic lunar months. With a little knowledge of astronomy and knowing
the definitions, we can compute the others thus:

(a) Sidercal risings (i.c. sidereal days)=solar risings (i.c. ordinary days) plus
solar cycles (i.e. solar years)==1830--5=1835 (given in thc text as risings
of Sravistha).

(b) Lunar cycles==Synodic months plus solar years—62+45=67 (as given in
the text).

(¢) Moon’s risings=Risings of Sravisfha (or any other star) ainus Moon's

cycles=1835—67=1768, as given in the text. The other given numbers
can be obtained from thesc by division or multiplication.

Note 3. Though the Moon’s ayanas arc not commonly spoken of, it must also
have northward and southward courses, during cach sidercal cycle, since its orbit also,

roughly [ollowing thc ccliptic, must cross the celestiaf cquator northward and
southward.

Note 4. Since there arc 2 paksas (parvas) in cach synodic month, there are 62x2

124 paksas in the yuga. 1t is this that has necessitated the division of the day into
124 parts, in order to give whole number results as far as possible.

Note 5. The rcading navamani of R-VJ 18 has becn adopted in the place of
uttamani of Y-VJ 39, the latter being not suitable to the context.

2. LAGNAS IN THE Yuga
Text 16

Sravisthabliyo gu(?ga)nabhyasiat pragvilagnay vinirdise|
sit( Ista)ryan masan salabhyastan vidyar candramasan rin)|R-V.J 19
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Using the risings of Sravisthd in the yuga (viz. 1835), which are also the number
of its Orient Ecliptic points (prdg-lagna), and multiplying it by the number in
the group (here, of asterisms, viz. 27), we get the total number of lagnas in the
yuga (viz. 1835 x27=49,545). Multiplying the sidereal revolutions of the Moon
in the yuga by 6, we get the total number of lunar rus (viz. 67x 6=402).
{Considering the mandatory verb in the first half of the verse, one can translate
it also as: Using the distance of Sravisthd from the rising point (i.e. its hour

angle), and multiplying it by 27, we get the lagna, in asterisms and parts)].
(R-VJ19)

Note 1. In the yuga, the Sun makes five rounds forwards in the zodiac, which
itself is rotating rapidly backwards round the earth. Since the time of the motion of
the Sun relative to the earth is the civil day, and there are 1830 civil days in the yuga.
the zodiac itself rotates round the earth 1835 (1830--5) times in the yuga, the time
of one rotation being called a sidereal day.

Note 2. A single or a group of asterisms of asterismal segments, being fixed in the
zodiac, makes the same number of rotations. Lagna, as usually used, is the point of the
ecliptic rising on the eastern horizon. Sometimes the word prag-lugna is used to distin-
guish it from the Occident (West) Ecliptic point and Meridian Ecliptic point (dafamna-
lagna). Now-a-days lagna is mentioned only in connection with the rasis. In those days
there was no division into rasis, but there was the division of the zodiac into naksatra
segments. We do not know whether the lagna, in those days, was of the asterisms
themselves or the asterismal segments. The exact time of the rising of any point can be
calculated from its distance from the diurnal circle, the whole mandala representing
603 kalds or 124 parts of time. (See also Section V. 4, below.)

Note 3. In the text the syllable gi has been emended into ga, making guna into
gana by me. Dikshit has taken guna to mean 3, according to the bhiitasarklya notation,
but this notation does not seem to have been in vogue at such an early period. In the
whole of the work we do not find it used anywhere else. But Barhaspatya commits a
worse mistake by interpreting guna as 8 in the bhiitasaikhya, which transgresses all
conventions. This kind of transgression will result in ambiguity, while the requirement
is that the numbers are precise.

Note 4. The Sun or Moon's ayanas is spoken of as beginning from their situation
at the first point of the Sravistha segment or midpoint of the Aslesd segment, repsec-
tively (See Y-¥J/ 7 in Section IV. 2, below). The ayarnas ]}ave 3 r!.us each. T-.he sidereal
period containing 2 ayanas have 6 rtus. In the yuga, hzwmg 67 sidereal periods of the
Moon, the rtus are 67x6=402. Tt is noted that while the names of the rrus Sisjra,
Vasanta etc. beginning with the Sun at Sravistha are significant as referring to real
seasons, in the case of the Moon, they are simply nominal.

Note 5. I have emended sit into sta, making it staryan which means ‘pertaining to
the stars (str)’. much like the Vedic word narya, since the word starya is an uncommon
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word, it is easily mistaken to be sirya in the copying of manuscripts. But the lunar
rtus cannot be related to the solar months, as it transgresses the statement ardhapafi-
camabhas tv rtul, which justifies the emendation. Rgvedins pronounce even classica|
da as la as in the Veda itself.

3. DAY-TIME
Text 17

gharmavrddhir apam prasthah ksapahrasa udaggatau/
daksine taw viparyasal samnuhiiriyayanena tuf[R-VJ 7; Y-VJ 8

During the northward course of the Sun, the increase of day-time per day is
the same equivalent of one prastha (of water used in the clepsydra). The night
decreases at the same rate and vice versa during the southward course, During
the whole course (ayara) the increase or decrease amounts of § muhirigg
(=12 nadikas). (R-VJ 7; Y-VJ 8)

Note 1. The time when the courses begin and end is given in the next Section
From the given data the duration of the course can be calculated to be 183 days, ;m(j
the increase per day, which is given as one prastha, can be calculated from the data ip
the previous Section to be 4/61 nddika. For the whole course of 183 days, the incre

is 183x4/61=12 nddikas or 6 wmuhiirtas. ase

Note 2. The rate of increase given here is the average per day. Tt is Very crud
Actually, for the first and sixth months of the course it is approximately a sixth oft]e.
total, for the second and fifth it is a third, and for the third and fourth it js half ¢

Note 3. The total increase is not the same in all latitudes. Tt is Proportionate
tan declination X tan latitude. The latitude corresponding to the tota] given her tp
350, in the extreme north of India. The Vasistha Siddhanta of the Paﬁcasidd/rdnte' kl ;
of Varahamihira gives the same total increase, not to speak of the crude Paitay, ikg
Siddhanta. 1ahq

SECTION IV

TITHI, NAKSATRA ETC. OF CERTAIN SPECIAL DAYS
THe FIVE-YEAR YUGA

Text 18

maghasuklaprapannasya pausakrsnasamapinah|
yugasya paiicavarsasya kalajidnam prackasatel|R-VJ 3. y.py s

Men (like the respected Lagadha) give the detajlg about the times o

items in the five-year yuga which begins with the bright for tnight of ¢ f varioyg
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(;f Mﬁg)ha and ends with the dark fortnight of the month of Pausa. (R-VJ 32;
VI 5). ' ’

the 1. This gives the epoch, necessary for calculating any item, using the rule of
three given in Section IL.3.

Note 2. The plural verb needs the understanding of a plural subject.
2. COMMENCEMENT OF THE YUGA
Text 19

svar akramete somarkau yadi sakam savasavau|
syal taddadi yugam maghalt tapah suklo “vanam Iy udak])

prapadyete Sravisthadau siryacandramasdy udak|
sarpardhe daksinarkas tu maghasravanayoh sadal|
(R-VJ 5-6; Y-VJ 6-7)

When the Sun and the Moon occupy the same region of the zodiac together
with the asterism Sravistha, at that time begins tl.e yuga, and the (synodic)
month of Magha, the (solar seasonal) month called Tapas, the bright fortnight
(of the synodic month. here Magha), and their northward course (uttaram

ayanam). (R-VJ 5; Y-VJ 6).

When situated at the beginning of the Sravisthi segment, the Sun and the Moon
begin to move north. When they reach the midpoint of the Aslesa segment,
they begin moving south. In the case of the Sun, this happens always in the
month of Miigha and Sravana, respectively. (R-VJ 6; Y-VJ 7)

Note 1. The VJ system has simplified the various periods as the 5 sidereal revolu-
tions of the Sun in the yuga of 1830 days, 67 sidereal revolutions of the Moon in the
same period, etc. This is done for civil calend.rical purposes, which demand such
simplification, just as, in modern time's, the year is takep by'us now to hana 3§5 days,
ordinarily, with one day more once in four years, calling 1t‘le'ap year, with its own
further exceptions. This serves only as a framework for a religious clalendar. So, the
yuga cannot begin exactly at the first point of Sravnsgha segment generally, unless
corrected. Further, the given cycle-days are mean, \-‘.fhnle the actual courses depend

he true Sun and Moon, affected by the equations of the centre. S?, only the

upon the red by the asterism Sravistha can be specified. The exact points of the
n marle t{]e courses begin were determined by simple calculations based on
o ky. For details see Introduction. The words ddaic and ar('i/ze in Y-VJ7
ant, of course, for the civil calendar.

regio
segments w

inspection of the s '
Sif'r?ify that the exact point of the segments arc me
o

Note 2. Prapadyete here means ‘move’, not simply ‘reach’ and ayanam means
ote 2. - ) . ing is ‘the period of ’
‘movement’, primarily. The secondary meaning is the pe movement’. Only

the Sun’s ayanain is popularly used.
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Note 3. The beginning of the northward movement of the Sun at Sravisthd and
the mention of the day-time to be least here (see Sn. II1.3, Y-FJ 8) shows that this is
the time of the winter solstice. From this, the time when the original work of Lagadha
was written can be determined. (See Introduction).

Note 4. There is a corrupt reading dinam tyajah for ayanam hyudak. This is made
much of by some. (See Introduction).

3. NAKSATRAS AT THE BLGINNING OF THE AYANAS
Textr 20

prathamam saptamam cahur ayanadyam trayodasam|
caturtham dasaviam caiva (?ca dvilt) yugmddyam balle ‘py rtau|| (R-VIS8; Y-VJ 9)

vasus tvasta bhavo ‘jas ca mitras sarpo “$vinau jalam|
dhata kas cayandadyas syuh (R-VJ 9a-c; Y-VJ 10 a-c)

The first, seventh, and thirteenth fithis of the bright fortnight and the fourth -
and tenth of the dark fortnight are at the beginnings of the first five ayanas

These occur twice, (i.c. these five are to be repeated for the next five ”J‘anas)'

(R-VI8; Y-VIY9) .

The naksatras at the beginning of the ayanas are Sravisthd, Citrd, Ardra
Piirvaprosthapada, Anuradha, Aslesa, Asvini, Pirvasidha, Uf{arap[,alg’“m— and’
Rohini. (R VJ Sa-c; Y-VJ 9a-c)

Note 1. What is actually given is ‘the beginnings in the even /i/his ath
are in the dark fortnight’. In the ayana there are 6 synodic months zm:i 6 tithi
because the yuga==62 synodic months=10 ayanas, already giver.. So ever ;3 mor]e
comes as the beginning. Rfu means ‘a repeating period’, here, the fOl'tni,ght y seventh

and 10th,

Note 2. Since in the ayana there are six sidereal revolutions of th
more naksatras, every nineteenth beginning from Sravisthg occ
naksatra. Dhatd is used as a synonym for Aryaman,

e Moonand 18x9
urs as an ayang-

Note 3. 1 have emended caiva into ca dvih, omitting the useless word 1
is better than Barhaspatya’s explanation that the last foot with nine sylla
arsa-prayoga.

'a, which
bles is an

4, THe Visuva

Text 21

visuvam tadgunam dvablydm v iapahinam tu sadgunam|
vallabdham tani parvini tathordhau (%tathardham) s i, bhavet||R-VJ 31
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visuvantam dvir abhyastam riponam sadgunikrtan|
paksd yadardham paksanawm tithis sa visuvan smrtah]| Y-VJ 23

Irtiyam navamin caiva paurpamdsin trayodasin (7 masim athasite )|
sasthim ca visuvan proktal dvadasyam (dasin) ca samam bhavet||R-VJ 33

Double the ordinal number of the visuva (or equinoctial point) and subtract onc.
Multiply this by 6. The parvas gone are got. Halve this number. The rithi at
the end of which the visura occurs is got. (R-VJ 31)

Take the ordinal number of the visura and multiply by 2. Subtract one. Multiply
by 6. What has been obtained are the number of parvas gone. Half of this is the
tithi at the end of which the viswra occurs. (Y-VJ 23)

The visuva is declared to occur in the bright lortnight, at the end of the fithis
Trtiya, Navami, Full Moon, and in the dark fortnight, at Sasthi and Dvadasi.
This is repeated once again. (R-VJ 33)

Note 1. The visuras, being equinoxes, occur at the middic of cach of the ten
ayanas. The interval betwecn the visuvas is 124/10 parvas: <12 parvas and 6 tithis. So,
the time gone at the nth visuva= (n—3) (120 69=-2n—1) (6» 3Y=Q2n—1)X6 parvas

and half that of tithis.
Note 2. There is no versc in cither R-VJ or Y-VJ giving the naksatra of thesc

points.
Note 3. R-

the result of R-VJ 31.

Note 4. trayodasa, meaning the 13th tithi, in R-VJ 33 15 wrong, and scems 'to l}&vc
found a placc herc by correspondence Lo tl_1e word trayodasam in R-VJ 8. [n. that versot
it i since the beginning fithis are given fqr th_c ayana pogn}s. ]?u_t h.elc the ends
i hich is correct. dvddasyam in the latter

ithis ¢ iven and there is dvadasim, W corr ) :
Efltfhcf’:;/::lsv:;:cgils to be emended to dvadasim, to fall in linc with the other adverbial
alf o

yJ means the same as Y-VJ 23. Also R-VJ is only an cnumeration of

accusatives.
5. RTus IN A YUGA

Text 22

G kreva” dir(?u) uttarah|

antare ‘lmi mdse ca par ! i
ckantare b (du) paiicadasastamel||Y-VJ 11

ardhayolt paficavarsandut mydu

s of the five-year-yuga, in the alternating periods
d tithi, the mext rfu occurs after the previous one, (in

In each of the two halve
s occur at intervals of two synodic months and

of one synodic month an
other words, the consecutive [t
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two tithis because 30 rtus make up 62 synodic months). Regarding the cighth
rtu, the 15th tithi comes as the beginning tithi. (Y-VJ 11).

Note 1. The first ray of the yuga is Sisire, as can be seen from the statement that
the first rfu month is Tapas (vide R-VJ 7; Y-VJ 6), Tapas and Tapasya being the months
of Sisira (cf. Tapas ca Tapasyas ca Saisirav rtii, Vaj. Sam. 13.25; Taitt. Sam. 44.11.1),
The next rfu Vasanta begins two synodic months and two tithis later, i.e. on Cairrg-
Sukla Trtiya, Sisira having begun in the Mdagha-Sukla Prathama. This continues for
the rest.

Note 2. The 15th tithi mentioned as the beginning of the 8th riu is Pirpimg. 1
have emended myrdic as rdu and have taken it to mean a contraction for rtu-dyu,

6. PART OE THE DAY AT WHICH PARVA ENDS
Text 23

du (?dyu) heyam parva cet pade. . ..
biagatmand pavrjyamsan nirdised adhiko yadij| Y-vJ 12 a.c-d

If the end of the syzygy occurs within the first pada (i.e. 31 parts of the day)
that tithi is to be omitted from the reckoning. If the parts are more than 3 1,
the parva whose tithi is to be omitted is to be found by subtracting the numbe;
of parts that has to be lessencd for the clapsing of one parvg cacly. (Y-VJ 12
a, c-d) =

Note 1. 31 parts is a quarter of the day which is divided into 124 parts. So. Jess
than 31 parts means ‘before mid-day’. « 90, less

Note 2. Even today, the syzygy falling before or after mid-day is crucial in decid
ing the day for the performance of isfi, though the fithi is taken now as true mh(.:l )
¢ L.

Note 3. The parts ol the day, at which the end of cach suceessive paryg
is 30 parts less and less each parva, since the.duralion of each parvg-— days in t C_C’urS,
divided by 124 15 days minus 30 parts. This means 2 parts Jss for cach fify; sy

Note 4. The verse, however, takes for granted that the par(s of the d
the parva ends is known, for then alonc cuq we .know in which pada of
parva-cnd falls. This can be learnt only by. implication from the second half i
verse, since nowhere else in the work has it been given. We cap proceed ; k‘of this
successive 15-day periods in the yuga, subtracting 30 parts f0r’each, 10 got the aking the
successive parvas. This is given in the verse._But this is the same as takin etrllld of the
number and subtracting 31 parts, or one pdda, for each parva, Since Wegw- € parvg
the parts, and can neglect whole days accumulated, and, since 4 padas ma;:: “ao;lllylr

Wt

ay at whicl
the day the
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day, we can cast our fours, take the remainder and subtract one, two or three padas
for the remainders I, 2 or 3. Or, which is the same, we can add 3 padas or 94 parts,
add 2 pdadas or 62 parts, or add one pdda or 31 parts to the number of the parvas for
the remainders 1, 2, 3 respectively, interpreting bhagdrmand to mean pada-bhagatmand.
Thus we get the simple rule implied by the second half of the verse: Take the ordinal
number of the parra. Cast out fours and get the remainder. If 1 remains, add 93;
if 2 remains, add 62; and if 3 remains, add 31. If there is no remainder, take the

number alone. We get the parts at which the parva ends.
Example. Find the parts of the day ending: (i) 37, (i) 43, (iii) 54 and (iv) 68 parvas.

(i) Casting out fours from 37, 1 remains. So, 93+437-+124=130/124=6 (module
124). So, 6 is the number of parts of the day at which the 37th parva ends. Verification:
37x 1830=124=7546 6/124 days and the 37th parva cnds.

(ii) Casting out fours from 43, remainder is 3. So, 43 +-31=74 is the number of
parts ending 43 parvas. Verification: 43 x 1830124 =634 74/124, which gives 74 parts,

neglecting full days.

t fours from 54, 2 remains. So, 624-54=116 parts at the end of

jif) Casting ou :
(i) & ion: 54x1830=124=796 116/124 days, which gives 116 parts,

54 parvas. Verificat
neglecting full days.

remains. So, 68 itself is the number of parts

; i 's from 68, zero
(i) Casting out fouts —~124-=1003 68/124,

-va. Verification: 68 1830
f the day at the end of the 68th parva ‘
\?vhiclltl3 giv:s 68 parts at the end of 68 parvas, neglecting full days.

i ivil calendar requires the reckoning
the sake of convenience, the civi | :

NOfL} > l:lorto 15, consecutively, taking the synodic mont.h to contm.n ?9 or 30
P l‘]cs)mtaking 01: omitting the day for isti according 1o thfs rule, the /sti day can
full dove ){'J ajways on the first day of the fortnight, and the jump at any day of.the
1]? ; mfld[etto viig to tithi-ksaya or avana can be avoided. The subsequent fortnight
ortnight ov -R: | .
when gthis tithi-ksaya will fall, can also be determined
vedic recension does not have this verse, but the number of parts

Note 6. The Rg 1 for R-VJ 20 and 13,

at parva-ending is require
that if the civil calendar is to keep sufficiently near
. for each yuga, without being counted
igi ar, a day has to be omltted.
e thi ;:calil?::i’hir; veryse actually gives this by the words dyu heyam. But, where
in it. He thinks

1 - i \
an extra day Of_ ;lfccfc gand their characterstics. Other ‘:jlse dy'u heyam cannot mean
the naksatra, tg z; his- explanation that the 93rd parva day was so omitted, he says
what he says. &0

Note 7. Tilak correctly notes
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that the Moon’s naksatra parts at the parva is 31. This is wrong. On the other hand
it is 93. Hence the meaning of the verse must be quite different. (See my interpretatior;
here and the explanation in note 5 above.) Mistakes have also been made by
‘Barhaspatya’ and Sudhakara Dvivedi in their interpretations.

7. CURRENT YEAR OF THE YUGA
Text 24

ye brhaspating bluiktaly minat prabhrti rasayah|
trivrtah (?te hrealt) paficabhir y (? bhit) 1d yas Sesas sa parigrahah
(Y-VI, un-munbered verse after 4)

Count the rasi (30° sign division ol the zodiac) in which Jupiter is situated
from the rasi called Ming (Pisces). Divide the number by five and take the
remainder, This is to be taken as the number of the year current in the five-
year yuge. (Y-VJ, un-numbered verse after 4).

Note 1. The five years are named, respectively, as stated earlier, Samvatsarq
Parivatsara, Idavatsara, Anuvatsara and Id (Ud)vatsara. As any day of the‘Vedd;‘, (;
calendar is specified as this day, of this fortnight, of this month, of this year, the ording;l
number of the year is also required to specify the day. R-VJ 4; Y-V 13 under $n. v ‘1
below, will illustrate its use. B

Note 2. This verse is patently an interpolation. Firstly it is un-numbered and
found only in the Ydjusa recension. Secondly, the word rgs; itself, meaning the djyi an
of the zodiac of 30° cach, named Mesa (Aries), Rsabha (Taurus) to Mg @ Ision
is of foreign origin and came into India only during the first centurjes A.D alonlsch),
Greek astrology. Up to and including the time of the early astronomicé{] -sam] gt _w1th
the last centuries B.C., the only zodiacal divisions known in India were the .n uk as c')f
divisions. Rdsi as used in the ¥J means only ‘group’, for example Darva-ra aksatra
the ‘group of fortnights’ and ‘bia-rds’, meaning the ‘group of naksatra éeg,nrlr;flz::’lng

Note 3. This verse serves a useful purpose and that is why it h
The calendric system of the VJ is purposely made approximate
a good civil calendar and serve simply as a framework for the ;.
course of time, the error from the correct synodic cycle or solqy sidereal ;
mulate and the calendar, on account of wandering further and furtp, year will accu-
truth, will not serve as a framework for the religious calendar, This hzr away from.the
that even within a few yugas it would become useless, if jt i not “nkpgens So rapidly
servation by periodic corrections, in the same way as the purely lun'u-e to actual ob-
Muslims is corrected by the observation of the first appearance of tl; Cfllendar of the
But unless connected with the solar year, the Muslim mongpe will <r> Clescent'Moon.
earlicr so that there is an excess of three years in a century. The Hindzcll:n:zu-llir zzind
ar calendar

as been interpolated.
In order to serve as
eligious calendar. In
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is linked with the solar year by intercalary months (edhimdsas) so that it does wander
away. Now, the omission of an adhitnasa at intervals indicated by observation in the
sky, will link the erroneous civil VJ calendar with the actual calendar. But, in course
of time, less dependance on observation and more on calculation came intc practice.
Here it is linked with the correct Jovian year. As discussed in the Introduction, Vara-

hamihira, linked the rough Paitamaha Siddhdnta of the Paiicasiddhantika with the
Saka year,

SECTION V

DAILY TITHI, NAKSATRA ETC.

1. INTRODUCTORY

In Section IV calendric details like 7ithi and naksatra of certain specific days, for
example, the beginning of the ayarna, were given as already calculated, because they
are small in number. Even for the rsus, which are thirty in number, these details were
given by a rule for calculation, though very simple. But_there are 124 parvas and 1860
tithis. Details like their ending moments cannot be‘glven readymade,'because they
are so numerous. This calculation has to be <.ione in each case anc.i mvglves lz}rge
numbers. To accomplish this mentally, ingenious rules are given in t.hlS Section.
Scholars who tried to interpret the VJ did not even guess that this is what is done hel:,
and so failed, some to a greater degree and some toa s_maller dft,{ree, Pafﬂe'd ng the
obscurity of the terms used, for. as the saying goes. vakyarthajiiane tatparyajiianam

api karapam.

7. COMPUTATION OF PARVA-RASI
Text 25

. aa cxphyuactam dvigunam gatasamyutavi|

he ordinal number of the year in the yuga. Lessen this by 1, multiply by

Take the of l 5 Iy by 2, add the parvas gone in the year, for every 60 of the

12, again mu‘ tlgy? an the number obtained is the parva-rasi (i.e. the total

total parvas ‘lfj' d’one At the time for which calculations are to be made). (By

numbgr of par 1,11-:(;3 we ::;m also interpret it as: Multiply the years gone by 12,

repdeztllt?ig:lctl:‘sOgOI;e double what is obtaincd, add the parvas gone, if any, etc.)
add th ’

] ime indicated by Anuvatsara

. el re the point of tive inc ) )
Find the parva-rast befo
Exawmple. £

Karttika Bahula Navami.
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Anuvatsara is the fourth year of the yuga. So, 3 years, 9 months and one parva
(Sukla) are gone. From this:

Parva-rasi=-(3x 12+9) 2+1+2 (for 60 parvas gone)=93

Note 1. In each year there are 12 synodic months, each month having 2 parvyas.
After 30 months, an extra (adhika) or intercalary month is added to complete the half
yuga. This is why the two parvas are added. Thus, we get the total, there being 62
synodic months or 124 parvas in the yuga.

3. ASTERISMAL PARTS
Text 26

syul pado rdhaw tripadyd ya tridvyeke hnal krte(2ta) sthitim|
samyenendoh str(?stvr)po “nye tw parvakdh paficasammitah)| Y-VJ 14

On account of the civil days of the yuga being divided into quarters, halves and
three quarters corresponding to the divisibility of the Moon’s asterisms in the
yuga, the Moon’s asterismal parts also are a quarter (i.e. 3] parts), two quarters
(i-e. 62 parts), three quarters (i.e. 93 parts) and without residue. Byt the other
parts of the asterisms have to be measured in units of fifth divisions of the

parts. (Y-VJ 14)

Note 1. This is what is said in this verse: The number of ¢jyj| days in the Juga
containing 124 parvas, being 1830, a_t a quarter (i.c. 31) of the Parvas the days gone gre:
457 and 62 parts. The Moon’s asterisms gone are 1809-+4= 452 anq 31 parts. At half
(i.e. 62) of the parvas, the days gone are 915 and the asterisms cone .are gb4
and 62 parts. At three quarters (i.e. 93) of the parvas, the days gone are 1372 and 62
parts and the asterisms gone are 1356 and 93 parts. In these cases, where th‘ y
parts are full quarters, the asterismal parts are also full quarters, Byt atall other e 'ay-
the day-parts being naturally full, (since the division of the day into 14 P;Jrlas,
expressed for this purpose), the asterisma} parts cannot be full, §, anothe P(fjll' s are
of the day called kz/as. into 603 parts, is required to express the times of the br o
of the asterisms. In this unit, the asterism takes exactly 610 ¢, pass. It | Eglnqlngs
the number of parts taken by the tithi to pass and we haye 122 % 5='61018 ve times

This simple statement of fact has made the verse difficult t underst;
it is worded in obscure terms. The difficulty in u“deTStc"lnding has r tdl-]d’ because
corruptions in the readings, adding to thf: difficulty, It jg ﬂlSo‘lo gmally led to
mandates giving the purpose are comparatively easier to understand fp € noted that
because knowing the purpose it is easy to guess the method siven tan stajcements,
purpose from the given data. 0 achieve the
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‘ Note 2. On account of the difficulty, ‘Barhaspatya’ makes all sorts of emenda-
tions. He arbitrarily divides the pratipad into 8 parts, not known to the ygjiikas,
adding some to the new moon #ithi and some to the pratipad, for which he has been criti-
cized by Tilak. Sudhakara Dvivedi has done worse, in his usual manner, making drastic
emendations. Tilak himself relates the verse to the intercalary day mooted by him.
(cf. Introduction.)

4. Buaméas OR NAKSATRA-PARTS
Text 27

bhamsal syur astakah karyah paksadvadasakodgatah/
ekadasagunas conal Sukle *rdham caindava yadif|[R-VI 10; Y-VJ 15

Eight naksatra-parts (biiamsas) are to be put down for every unit in the quotient
of the number of parvas divided by 12. The remainder is to be multiplied by
11 and added. If the parva in question is full moon, 62 parts more are to be
added if the parts refer to the Moon’s naksaira (and not the Sun’s). (R-VJ 10;

Y-vJ 15)

-parts mentioned here are 124th parts. The parts are intended
18, to find the naksarra of which these are
f the Sun and Moon at the end of the new
without the 62 added, and of the Moon

Note 1. The naksatra
to be used in verses R-VJ 14-15; Y-VJ 17-
the parts. This is the point of the naksatra o
moon, and of the Sun at the full moon parva,

with the 62 added.

Fxample. Find the naksatra-part of the Sun and the Moon at the end of the 93rd

parva. o ‘

Working as per instructions in the verse:
93--12=7 quotient, 9 remaipder.

7% 849x11= 155=31, casting out 124.

arva ends a bright fortnight, that is. it

is gi 's nalksatra-part. Since the p
This gives the Sun’s nak: p o

is a full moon, the Moon’s naksatra-parts are got

92nd parva, which is new moon, the naksatra-

he previous, i.c. .
are: 7><8+8>< 11:= 144:20’ C'dstll’]g out 124

t the end of t
A and the Moon

parts of both the Sun

i 'S he yuga, containing 124 parvas

) roof of the rule is as follows: In the | .

Note 2 Thsisp5><27f 135 naksatra segments. During each parva, it traverses

by Sun4 tr";vir‘i 1/124 naksatra segments. Taking the parts alone, th|§ 1s 11 of the 124th

L3 ‘.nd of 12 parvas, it is12x (1+11/124) = 13-+-8/124. Takmg_theparts alone,

plil.rts-‘At t;CSCO for every 12 parvas, it accumulates by 8. For the remainder, the parts
this gives 0. 9U:
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are 11 for each, and so the remainder is multiplied by 11 and added. At new moon,
the Moon is with the Sun and the parts are the same. But at full moon, the Moon
is opposite the Sun, that is, 13} segments or 13 naksatras and 62 parts away. So we
add 62 parts for the Moon.

Note 3. ardham here means ‘half (of 124 parts)’, i.e. 62 parts, that being the
number of parts in half day. Again, pdda being 31 parts or the first quarter of the day,
ardham can mean the first half of the day also.

Note 4. ‘Barhaspatya’ has not understood the second half of the verse. He writes:
“Should the twelve half-months be co-terminous with a complete lunar month, the
Moon is half naksatra and 11 apsas behind the full moon, syzygy”. How can the group
of 12 half-months or 6 complete lunar months be at full moon, syzygy ? He has missed
the meaning of the word #inah and thereby the meaning and purpose of the whole verse,
Sudhakara Dvivedi has, as usual, done drastic emendations, and missed the meaning
of part of the verse. Tilak well understands the meaning and purpose of the verse.

5. HOUR ANGLE AND LAGNA
Text 28

navakair udgato *msah syad tinah saptaguno bhavet|
avapas tv ayuje 'rdham syat paulastye ’stam gate ‘param|| Y-V 16

paksat paficadasac cordhvam tad bhuktam iti nirdiset|
navabhis tidgato *msas syad anamsadvyadhikeng 1u/|R-VJ 13

Dividing the nuraber of parvas by 9, take one part for each . ]

of the remainder should be multiplied by 7 and added. If the qctllz(:itg]r:ti-s 12321
add half, (that is 62 parts). If the Moon is setting when the Sun rises ('o f
full moon parva), add another half (i.e. 62 parts), (Y-py 16). lLe. i

Note 1. Paulastya (or Paurastya) is an old name for the M
hour angle-parts of the Sun and those of Sravisth at the end
here. Since the hour angle of the Sun is already known, we cap
of Sravisthd by subtracting the Sun’s parts from this, As the
Sravistha gives the rising point of the zodiac, the asterism’s risi
multiplying it by 27 and dividing by 124, This is the Lagna (
terms of the naksatra and its parts and envisaged in R-yy 19
the number of stellar lagras was only apparently given He
find it.

of the parvg is given
know the hour angle
hour angle-parts of
ng point can be got by
Orient ecliptic point) in
n Sn. [IL 2 above. There
Te we get the method to

Example. What is the hour angle of Sravisth and the J,
gna at t
parva ? he end of the 93rd
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The Sun’s hour angle, already found, is 62, the
) . , ) parts of the day ¢ ing
hour angle (cf. Y-¥J 14, Note 1 in Sn. V. 3 above). The sum to be éoiotl:; tliu?sﬂtetrl;z

is found thus:

On dividing 93 by 9, the quotient is 10 and the remainder 3.

Ix104-3% 7+ 62 (for full moon)=93. This is the sum,

Subtracting the Sun’s hour angle, 93—62-=31, is the hour angle of Sravistha
31x27=124=6% asterisms counted from Sravisth, i.e. 93 parts of B/zatr'ani.

is the rising point, lagna.

After the 15th #ithi of any parva, (i.e. at the end of any parva), the total of the
bhasesa (mentioned in the previous verse, R-FJ 12) is to be got in the following
manner: For every quotient of division of the number of parvas by 9, one d iurnal
part is to be taken. For each remainder, two parts less than 9 (i.e. 7) parts are

to be taken. (R-VJ 13)

Note 2. It may be seen that R-VJ 13 is parallel to Y-1J 16 and that its meaning
is the same as that of the first half of the latter.

Note 3. Since after every 3 fithis, the diurnal parts are 6 less, and the part of the
rise of Sravistha itself is one part more, the hour angle of Sravisthd after the end of
every 3 tithis is 5 parts less, and so at the end of a parva it is 25 diurnal parts less.
From this, the diurnal parts of Sravistha can be got directly for the end of parvas
and added. For ease of computation, we can make it 1 part less for every 5 parvas.

since SX(—25)=—125=1 (mod. 124).

Note 4. Without using this verse, the hour angle of Sravisthd can be got by adding
the zodiacal position of the Sun and the diurnal part (hour angle of the Sun) at parva.
In this verse, the result of adding the diurnal parts to the: hour angle of Sravistha is
given, So, if n is the number of the parvas, the result got in the verse=5r+2 diurnal
parts.

x 124=>5n, being the zodiacal position of the Sun

51-+-64n (mod. 124) o )
— 5 4-2n-+62n="Tn (if n is even) or Tn+62n (if n is odd, i.e. full moon, when

the Moon is opposite the Sl.ll:l). '
Now, 7m=nx63/9+ 63 (q-+r/9), where g 1s the quotient and ¢ the remainder
' of n/9.
' .. _ ._!_7[‘
—63q--Tr=(62+1) q-+T =62q+q--1r
=in]7" (if g is even) and 62-+q-+7r (if q is odd)

ve the total result given by the verse, 4--7r, (4-62 if q is odd, 62

nf124x5
512X 94n=

Thus we ha
more if » is odd or full moon).
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Note 5. ‘Barhaspatya’ has not translated the third quarter of Y-1J 16, not

understanding what it means. This has landed him in difficulties and he gets out by
assuming that the hour angles are not counted from the eastern horizon, as is natural,
but are counted separately for each part of the diurnal circle, viz. the eastern horizon,
the meridian, the western horizon and the nadir meridian. Tilak has condemned this

as baseless.

—— i
WN—OWHON & UPRWN~— g

6. NAKSATRA AT ANY PARVA

Text 29

Jjavadyamsaily samam vidyat pirvardhe parvasittarah)
bhadanamn syac caturdaSyam dvi( %dyu)bhageblyo dhiko yadif]

R-VI15; Y-V 17

Jau drd galh khe sve *hi ro sa

cin mit sap yah si wma dha nah/

re myr ghd sva ‘po ‘jah kr syo

ha jye stha ityrlkosa lingailt/l R-VJ 14; Y-VJ 18

Take the naksatras represented symbolically by jau etc., in the given scries, in the
order one, two, three etc. of the parts of the naksatras (found jp verse R-VJ
10, Y-VJ 15; Sn. V. 4), each to each. So many parts of that naksatra has gone
at the end of that parva for which that bidmsa has been found. If the parvg falls
within the first half of the parva-naksatra, (i.e. if the naksatra-part is 62 or less
at parva), the beginning of the naksatra to be found (blzdddizam) will fall in the
parva-tithi, i.e., the 15th tithi itself. If the naksatra-parts is greater than the

parts of the day at which the parva falls, the beginning of the naksatra falls in
the Caturdasi tithi day. (R-VJ 15, 14; Y-VJ 17, 18) '

NAKSATRA TABLE WITH SyMpors

Symbol Naksatra No. Symbol Naksatrq
Jau Asvayujau 14 Ma Aryama 1ot
Dra Adrd 15 Dhah xqu0d(Uttaraphalgun)
Gah Bhagah (Piicvaphalguni) 16  Nap Sravanap -
Khe visakhe 7 Re Revati -
S Visvedevah r e
Sve (Uttarasadha) 19 Ghin M{lgtll:_l;sam
Hih Ahirbudhnyah _ 20 Sva ‘SVZ‘lﬁ i
i (Uttara Pros;hﬂpﬂda) 21 Pah Apah (P" . B
Ro ]}olhini 22 Jap Ajae'iapﬁ”“&‘dh“)
Sa Aglega . -
Cit Citra oK Kr(ll:iukl":/[:;lprosmapada)
Mi Mald 55 3yah Pusyal |
Sa Satabhisak 25 Ha Ha 3{‘] ]
Nyah Bharanyah 26 Jye Jyestzl”-'}
Sii Punarvasu 27 S!hﬁh =) oSt

Sravisthap
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) Note 1. In the J‘f-v.ﬁ‘{i arrangement of raksatras enumerated here they have
een arra.nge-d from Asvini, each being the sixth from the previous and rep’resented by
means of indicatory symbols formed by syllables taken from their names or their deities

Example. At the end of the 93rd parva, what is the naksatra of the Swi and of the
Moon, and also show how many parts of each have gone by,

From the previous example, the Sun’s parts at the end of 93 parvas are 31 and
thg Moon’s 93. So the Sun’s naksatra is 31 (mod. 27), i.e. the 4th naksatra in the Javadi
series, viz. Visaklrd at parts 31. The Moon’s naksatra is 93 (mod. 27)=12 giving
Bharani at parts 93. Note that the Sun and Moon are 13} naksatras from each othera

The answers can be verified directly thus: For the 124 parvas of the yuga, the
Sun traverses 135 naksatra segments. For 93 parvas it traverses 93 x135+124;101
and 31/124 which (mod. 27) is 20 and 31/124, i.e. 31 parts in the twentyfirst naksatra,

i.e. Vifakha, reckoned from the first, viz. Sravistha.

Note 2. The R-VJ recension has the rcading uftare in the place of uttarah, which
gives better grammatical agreement. The last quarter of this recension, the corrupt
kasthanam deving kaldn, has strayed here from elsewhere. The words dyubhdgebhyo
‘dhikco yadi is essential to complete the expression bhadanauw: sydc caturdasyam.

The number of the Moon's naksatra-parts is 93 at the end of the 93rd

Example.
hte beginning of the naksatra fall in the 151h

parva, falling at 62 parts of the day. Does t
or 14th tithi?
The Moon's naksatra-parts being greater than 62, the beginning of the raksatra

fii. This is got by contrast from the given rule. Positively. the

falls in the Caturdasi tit Pos
ater than the day-parts, 62, the beginning falls in

Moon’s naksatra-parts, 93 being gre
the Caturdasi day, that is, the previous day.

Explanation. Since the naksatra takes 7 kalds longer'than the day to pass, th.e
naksatra-part takes longer than a c!ay-pdrt to pass. So, if the naksatra at parva is
greziter than the day-parts, more time than the day-parts would have beep taken
by the naksatra-parts to pass. Tl}el'gfore, the naksatra must hflve begun earlier than
the civil day. How much earlier is given by the verse R-VJ11; Y-VJ 19, below. (Sn.

V.7

As for the first rule, referring to the tithi proper, half the naksatra-parts, i.e.
6 s 0 rtainly less time than one tithi, which takes 122_P31't5 to pass. So the
2, takes ccr® within the parva-tithi, that is, the 15th rithi itself,

ight
naksatra must have begun rig . il de
eithgr on that civil day itself, or on the previous civil day.
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Note 3. From the explanation given above, it will be seen that the two rules
are not redundant: one refers to the fithi proper and the other to the civil day marked
by the tithi. For example, if at parva end the naksatra-parts are 44 and the day-parts
are 4, the beginning falls in the 15th tithi itself but on the previous day. If the rnaksatra-
parts are 22 and day-parts 64, the beginning falls in the 15th tithi on the same civil
day.

7. KALAS FOR MOON’s NAKSATRA
Text 30

karya bhamsdstakasthane kala ekannavimsatih|
unasthane dvi( ri)saptatim udvaped @inasambhave||R-VJ 11; Y-VJ 19

R-VJ has a better reading for the last quarter: saptatir udvaped inasammitah.

For every 8 naksatra-parts, 19 kalds are to be set down for work. For the less
(i.e. the remainder), when the remainder occurs, take away 73 kalds for each
of the number remaining. (This meaning is clearer in the R-VJ reading.) (We
get the time of the day, in kalds, at the beginning of the parva-naksatra, that is,
the Moon’s naksatra at the new or full moon.) (R-VJ 11; Y-VJ 19)

Note 1. These Kalas are called Bha’ dana-kalah, to be understood in the context,
from the reference to it in Y-¥J 17 and the work done in Y-¥J 21. (See Sn. V. 6, 9)

Example. Find the kalas at which the Moor’s naksatra at the 93rd parva begins.

From the previous example, the naksatra-parts at parva is 93=11x8, plus 5,
remamd.er.' The kalds required=11%19~73x5=209—365, which, counted from
the beginning of the previous day is (209--603)36 —5=447 of the previous day,

T!le above result can be verified thus: The time of the day when the 93rd parig
ends is 62 parts (as found in Note 1 to verse Y-FJ 14, Sn. V. 3) which is
62 603 +-124=3013 kalds of time. The Moon’s naksatra-parts gone is 93. Since
each naksatra takes 610 kalds to pass, to pass 93 it takes 93 x 610124 =457% kalds.
.SO the naksarrg begins at 457} kalas earlier than the 301} kalas of the day, which
18 301?}—{—603_4571}:447 kalas of the previous day. )

To clinch the matter, in addition to this verification, a proof might also be given.
After each period of 17 parvas, the Moon’s naksatras increase by 17 % 6727124 -
248 4-1/124, which gives rise to one part. 248 naksatras take 248 x 610-—603=1250
_days +530 kalgs=251 days 73 kalds. This corresponds to one part. For 8 parts
It I1s 8 X (—~73)= —584—19, ncglecting whole days, ’
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Note 2. This verification itself shows that the emendation of avi into fri is
necessary and correct. Tilak has mistaken the meaning of the word udvapet as ‘putt-
ing in or adding’, and made mistakes in his interpretation. 4vdpa means ‘sowing or
putting in’, not wdvdpa which mean ‘taking out’, dvdpodvapa meaning ‘putting in
and taking out’. His interpretation will give an error of a few kalds, even after his
unnecessary supplementation of this verse with verses R-VJ 12 (Y-VJ 27), R-VJ 13
and Y-VJ 16, (with several pages of explanation for this simple thing). This involved
explanation itself must have told him that there is something wrong with his meaning,
for he was transgressing his own dictum in his Introduction. His taking the 8 parts

_ mentioned not as it is, but as 12 parvas (the origin of the 8 parts), has added to his
difficulties.

‘Rarhaspatya’ has understood the meaning of udvapet correctly, but has made
the same mistake in understanding @ina as he has done in Y-¥J 15 (Sn. V. 4). He
translates the second half as: “Introduce minus 72 kalas in place of the subtrahend”,
which does not yield any meaning. In his proof, he has done the first part correctly,
but to prove the second part, he has arbitrarily taken ‘6 circuits of the Moon’, just to
get' —72 kalds given in the text. So he has not been able to realise that it must be
—73, not —72.

8. TITHI-NAKSATRA IN THE JAVADI SERIES
Text 31

tithim ekadasabhyastam parvabhamsasamanvitam|
vibhajya bhasamithena tithinaksatram dadiset]]Y-VJ 20

Multiply the tithis gone after a parva by 11, and adding it to the parts of the
naksatra current at the end of the parva, and dividing out by the total number
of naksatras, (viz. 27). Taking the remainder, and using it in the Javadi
series, the naksatra current at the tithi must be found. (Y-VJ 20)

Example. Find the naksatra of the 8th tithi after the 93rd parva.

8 11+93 parts (got for 93 parvas)=181 (mod. 27)

Applying the Javddi series, the 19th, Maghd, is the naksatra of the 8th tithi.

Rough verification: Normally the Moon’s naksatra increases one per day, as
also the #ithi. So the 8th after Bharani, Magha is the naksatra required here,

Explanation: The rule given here is just to get the tithi-naksatra by a reference
to the Javadi series. In this series, the consecutive numbers are the same as the parts
(mod. 27) of the naksatra given. The next naksatra occurs 11 places away. The naksatra
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next to a given naksatra will occur 11 places off, because 115 1/124=55 11/124=1
11/124 (mod. 27). Now, roughly, successive tithis have successive naksatras (the
difference being 17 naksatra-parts less for every 5 fithis). So, if the tithis are multiplied
by 11 and added to the parva-naksatra-parts, we get the naksatra equal to the number
of tithis after the parva-naksatra as the maksatra for that tithi, But, as mentioned
above, the loss of 17 parts for every 5 tithis have to be subtracted from the parts
of the parva-naksatra to get the actual parts of the tithi-naksatra and this may make
the tithi-naksatra one less than what we get by this rule if the parva-parts are Jess
than the correction.

Example. Find the naksatra of the end of 10 tithis after 36 parvas.

By Y-VJ 15, the naksatra-parts are 24 at parva. By this rule, 24 +11x 10=134~
26 (mod. 27). The 26th in the Javadi is Jyestha. But the correct naksatra is Aniiradha
114 parts at the end of 10 fithis. It is got th}lS: The required naksatra and parts at
parva—=the naksatra and parts at parva (that is, Pusya 24 parts)+11 naksarras— 17%
10=5 (=34 parts)= Aniradhd 114 parts.

Note 1. We can sec that this rule has been given simply by a desire
Javadi for this purpose. Otherwise, the precise rule, which is easy, could

given.

to use the
have been

Tilak has got the idea correctly. But "Bﬁrhaspatya’, missing the meaning, has
given an involved formula, netding a more involved explanation. Sudhakarg Dvivedi
thinking that the formula must give tl?e nak,satra?parts also Correctly (the parts are,
not given in this rule) has made drastic emendations in hig usual way, with bhita-
sankhya, which could never have been used by the author.,

9. BHADANAKALA
Text 32

yih parvabhddanalcalds tasu saptagunam tithim|
wetih ( puktyd) tﬁ;ﬁm vijaniyat ft'f/zib/zdddnikdh k.aldh// R-VI: 1. VI 2
R-VJ reads the second half as: ’
praksipet kala ( Tpettat) samiihas tu vidyad adanaki (?b/ldddnikdh ) kalah||

Adding kalds equal to seven times the fithjs
bhadanakala of the parva we get the bhaqz,
(i.e. the times of the beginning of the naksatrg
(R-VJ 21; Y-VI2I)

clapseq
1akalss
S Current

after the parva, to the
Pertaining to the sithis
at the end of the tithis).

Note 1. The tithi here- is loosely taken as equal t
it is 2 parts (about 10 kalds) less. Since the duration o(f)‘ :2: S;g’ though6 correctly
satra is 610 kalgs,
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that is, 7 kalds more than a da i
-7 y, the naksatra begins 7 kalgs |
cach tithi. Hence the rule of adding 7 times the tithis, wer cach day or foosely

Example. Find the begimin e naksatr d
) g of the naksatra current qf the e ithi
fior i " nd of the 8th tithi

i The beginning of the naksatra in question is 7x 8= 56 kalas later than the pgryg-
bhadanakalis got in the cxample in Y-VJ 19 (Sn. V. 7), viz. 447+ 56-. 503 k;;ﬁs f
the day previous to the 8th firfi. °

10. TiME OF THE DAY : POSITION OF THE Sun
Text 33

atitaparvabhdgebhyah sodhayed dvigunam tithim|
tesu mandalabhagesu tithinisthamgato ravihf/[R-VJ 20; Y-VJ 22

Subtract twice the number of tithis after a parva from the parts of the day
ending the parva. We get the parts of the day when the rithi ends, (which s
the same as the position of the Sun in the diurnal circle (technically) called

nadimandala) (divided into 124 parts). (R-VJ 20; Y-VJ 22)

Note 1. Y-VJ 25 and 26 which follow, (Sn. V. 11, 12), deal purely with the Sup,
The present verse faces both ways, on one side giving the .time of the day when the
tithi ends and, on the other side, the position of the Sun in the sky, that is, in the

diurnal circle at that time.

Example. What is the time of the day when the 8th tithi after the 93rd parva ends ?

. 2
Where is the Sun in the diurnal circle at that moment

The time of the day—The time of the 93rd parva auinus 8x2=62~16=-46 parts

of the day.
s, the Sun will be at the end of 46 parts

Dividing the diurnal circle into 124 part
counted from the east.
in his explanation, asks us to take for example, the
a to be 31. It can never be an odd number of parts, If
tion of Y-¥J 16 (Sn. V. 5), that the parts are
ely, how arc we to know in which quarter-day

Note 2. ‘Barhaspatya’,

Sun’s diurnal position at par
he takes, as he does in his interprcta

reckoned for each quarter-day separat
the parts lie?
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11. SUN’S NAKSATRA AT ANY TIME
Text 34

elkeadasabhir abhyasya parvani navabhis tithim|
yugalabdham saparva syat vartamanarkabham kramat|| Y-VJ 25

Multiplying (the number of) parvas elapsed by 11 and the tithis elapsed after
that by 9, (adding the two) and dividing (the total by the number of parvas
in) the yuga (viz. 124), and taking the quotients and parts, and adding the
number of the parvas to the quotient, we get the total number and parts of the
Sun’s naksatra which have elapsed, (counted from Sravisthd) in the regular
order. (Y-VJ 25)

Example. Find the Sur’s naksatra and parts at the end of the 8th tithi after the
93rd parva.

According to the rule, (93x 114-8x9)=8 full naksatras and 103 parts. Adding
93 to the 8 full naksatras elapsed since and counting from Sravistha, we have 101
naksatras and 103 parts in the next, i.e. the Sun s at the 103rd part of the 21st naksatra,
Visakha, since 102=21 (mod. 27).

Note 1. The R-VJ does not have this verse, perhaps feeling no need for the
Sun’s naksatra. Even in Y-VJ 15 (Sn. V. 4) the purpose is, perhaps, only to get the
Moon’s naksatra and parts, the Sun’s naksatra and parts only coming by the way.
We can get the Sun’s naksatras and parts envisaged in this verse by simply multiply-
ing the tithis elapsed by 9 parts and adding it to the Sun’s naksatra already found.
For instance, adding 8 X9=72 parts to Visakha 31 parts found in the example under
Y-VJ 17-18 (Sn. V. 6), we get Visakha 103 parts, found in the example here.

Note 2. ‘Barhaspaty’s’ translation is defective, because saparva has been omitted.
He says that the Sun’s naksatra is got by this verse. Without adding the number of
parvas as given by the expression saparva, the naksatras cannot be found because the
WhOlC- naksatra per parva would be omitted taking only the parts. Also, his inter-
pretation that two rules are given here, one for the parva and the other for the fithi,

is also unnecessary, since the parva-naksatra can be found simply by taking the tithi
elapsed after that as zero.

Tilak remarks that yugalabdham does not mean dividing by 124 parts, but simply
adding the two results of the first half. He is wrong, because saparva, meaning to add
whole naksatras elapsed, requires that the parts be converted into naksatras. In
another context, he himself wants the division. Further, we are not told that the
two results are parts, and so the instruction to divide by 124 is necessary.
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12, DAY’s PARTS AT THE BEGINNING OF A NAKSATRA

Text 35

saryarksabhagan navabhir vibhajya
Sesap: dvirabhyasya dinopabhuletih)
tithi( 2the)r yuta bhuktidinesu kalo
yogam (?yogo) dinaikadasakena tadvat||Y-VJ 26

Divide the parts of the Sun’s naksatra by 9. Multiply the remainder by 2. This
is termed the partial complement for the day’s parts. Add to this the comple-
ment for fithis, got as quotient, to obtain the total complement to be added
to the day’s parts. Add the total complement to the #aksatra-parts and divide
by 11. The result is the day before the completed day’s parts when the naksarrg

began. (Y-VJ26)

Exawmple. The parts of the Sur’s naksatra at the end of the 8th tithi after the 93rd
parva is 103 of Visakhd. The parts of the day when this tithi ends is 46. Find tue day

and parts when Visakha began.

Since 103/9=11 and 4/9, the partial complement is 8/9. The quotient being 11,
the complement due to the fithis is 11x2=22. The total complement, i.e. 22 8/9,
added to the parts of the day, viz. 46, is 46--22 8/9= 68 8/9, and this is the completed
parts of the day. Days for the 103 parts to pass=(103+22+8/9)--11=11 4/9. So,
Visakha began 11 4/9 days before the 68 8/9 parts of the day of the 8th tithi, i.e. 13 7/9

parts of the day of the 12th tithi.

Note 1. The translation given by me here, follows that suggested by Tilak,
after examining the translations of Sudl_mkara and ‘Bﬁrh_aspatya’. All agree in the
final result. But Tilak’s is a circumlocution because he wishes to use all the words
in the verse. As it is, neglecting the last parE, the r’ule can be given simply as: “Divide
the Sun’s naksatra-parts by 9. Double the ‘result’. Add this to the parts of the day
for which the rraksatra-parts are given. The day and parFs, wh.en. the rzfzk,sarra began
is the ‘result’ taken as days before the added parts of the given tithi-day.

le, 103 are the parts of the nak_sarra‘ at 46 parts of the day of the
In the X 4/9 is the ‘result’. This doubled is 22 8/9. 46-+22 8/9=68 8/9

‘thi = l II ;
8th rith. 1039 ay. The ‘result’ taken as days, i.e. 11 4/9 days, before

: reased parts of the d 11 -
ggegt/];cr::rir:;i‘eth: given (8th) tithi-day is 13 7/9 parts of the 12th tithi-day, as already

found.

anation of the rule is as follows: The naksatra-parts divided by
ds for the parts to go. But the number of fithis can be taken
number of fithis, taken as parts of a day, is sub-

Note 2. The expl

9 sives the fithi periods for
asgthe number of days if twice the
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tracted from it. because each tithi is two parts less than a day. But these days have
to be subtracted from the given day and parts. So, twice the number of tithis, taken
as parts, are added to the parts of the day and the number of fithis, taken as days,
are subtracted from the point of the added parts of the day.

Note 3. It may be that some other rule is lurking in the last part where the
division by 11 appears, not visible to us because of some corruption in this part.

13. CORRECTION FOR THE SIDEREAL DAY

Text 36

tryamso bhaseso divasamsabhagas

caturdasas capyapaniya bhimmam|

bhdardhe *dhike capi gate paro *mso

dvav uttame tan navakaii avedyah (Mya)||R-VJ 12; Y-VJI 27

The excess in rising of the zodiac over the diurnal circle in terms of its 124th
parts is a third of the number of days elapsed in the year, rounding off the
fraction upto fourteen aays in any parva. When (nearly) half a zodiac has been
got as rise, add one more part, and, as the second half is (nearly) completed,
add another one. This result can be obtained by extending the navaka rule
(already given for the ending moments of the parvas in Y-VJ 16: Sn. V. 5).
(R-VJ 12; Y-VJ 27)

Note 1. There are 367 risings of Sravistha (or revolutions of the zodiac or sidereal
days) in the year, while the civil days arc 366. The defect in the sidereal day
adds up to one sidereal day in the year, in which 124 parts of the zodiac rises. At
the rate of one-third part daily, for 366 civil days there will be 122 parts rising, the
two parts remaining being due to neglecting the fraction, viz. 2/366 each day. This
neglect is taken into account by adding one part every half year, during which one-
half of the zodiac, or one-half of the total naksatras in the zodiac, would have risen.

Note 2. The navaka rule already seen follows this verse according to the R-VJ
recension. It occurs next to verse 15 of the Y-VJ version, as verse 16, because the
manner of computation in both is the same. There the #ithi or parva unit is used to
find the time-angle of Sravistha in daily parts and no neglected fraction is involved,’
but here the day-unit (so much part of the day) in used, and the fraction occurs. This
will not matter, because, in actual practice, everything we got is only approximate
or mean. In a note here, its extension to the 7ifthi has been shown.

Example: Find the time-angle of Sravistha after 122 days in the year.
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One-third of 122 is 403. For neglecting the fraction we may add 2/3, since we
are askefi to add one per half year, and make it 41} to be exact, thoug}; the rule
here envisages only whole parts. Thus we have 41 parts.

14, CORRECTION FOR THE YUGA

Text 37

dvyit( Uyii)nam drisastibhigena heyam sauryat saparvanam|
yatkrtav upajayete madhy “nte cadhimdsakaul|Y-VJ 37

The lunar day is less than the civil day by its 62nd part. The civil day is sub-
tractable from the solar day (i.e. less than the latter). This defect, combined
with the defect in the lunar day causes one extra month at the end of the half-
yuga and another extra month at the end of the yuga. (Y-VJ 37)

Note 1. In the half-yuga there are 900 solar days, 915 civil days and 930 lunar
days. So, in the one to one correspondence between the solar and the lunar nonths,
one extra month has to be added at the end of each half-juga to fit the lunar year
reckoning with the solar year reckoning just as one more day is given to the civil
year of 365 days to fit in with the correct year, once in four years, though even this

is a little rough.

15. RTUSESA (TITHIS YET TO ELAPSE IN A RTU)

Text 38

yadartham dinabhaganam sada parvaii parvanif
reusesam tu tad vidyat sankhydya saha parvanam[[R-VJ 23, Y-VJ 41

Adding all the half-tithis occurring after each parva of all the parvas, (that
pass normally at the rate of 4 per parva), we get what is called rfusesa (that
is, the tithis which remain in the last riu and have to be passed to complete it).

(R-VJ 23; Y-VJ41)
Note 1. While the last verse is required to know the number of parvas, the present

verse gives the rusesa.
Example. (i) Find the ruusesa and (i) how wvurch is required after 93 parvas to

complete the rtu.
(i) At 4 parvas per rtu, 23 rtus must have elasped at the end of 92 parrgs,

1=46 tithis have to pass to complete the ri. )
gzxfii) At the end of 93 parrvas, one parva of this rfusesa has gone and 31 fithis

(2 parvas and 1 titli) remain to pass in the 23rd rfu, that is, in Sarad of the fourth

year.
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Verification: 23 rtus require actually 23X 124-30=95 parvas and 1 fithi. Since
93 parvas have elapsed, 2 parvas and 1 fithi remain to complete the ruuw.

16. DAY-TIME AT ANY PARVA
Text 39

yad uttarsyd@yanato galam sya-

che( lcche)sam tatha daksinato ‘yanasyal

tadek ( %ka)sastyd dvigunam vibhaktam

sadvadasam syad divasapramanam!/|R-YV 22, Y-VJ 40

The number of days which have elapsed in the northward course of the Sun
(uttarayana) or the remaining days in the southward course (daksindyana)
doubled and divided by 61, plus 12, is the day-time (in zuhiirtas) of the day
taken. (R-VJ 22; Y-VJ 40)

Example: Find the doy-time at the end of (i) the 93rd parva and (ii) the 54th parva.

(:) Since there are 10 ayanas for the 124 parvas in the yuga, each ayana takes
12 parvas and 6 tithis. In 93 parvas, 7 full ayanas have clapsed and 6 parvas and 3
tithis have passed in the 8th ayana, which is a daksinayana. 6x15+3=93 tithis,
remain in this ayana. Since 1 tithi is day minus 2 parts, 93 fithis are 911 days. There-
fore, the day-time by the given rule is: (913 X2-+-61)--12=15 muhiirtas. In fact, this
is the autumnal cquinox.

(i) In 54 parvas, 4 ayanas have elapsed and in the 5th ayana, an uttardyana,
4 parvas «nd 6 tithis have also passed. Now, 45X 15--€ =66 fithis=64 days. So the
day-time is (64X 2--61)-+12=14; muhiirtas =28 nadis and 12 vinadis.

17. UPAVASATHA AND INTERCALARY DAYS

Text 40

caturdasint upavasathas tatha bhavet
yathodito dinam upaiti candramah|
maghasuklahniko ywnkte
sravisthayam ca varsikim/|R-VJ 34

That Caturdasi zithi on which the Moon rises just after the Sun has risen is
the day of the Upavasatha. Any characteristic of the first day of the bright
fortnight of the month of Magha links the naksatra of the last day of the pre-

vious year (viz. Sravana) with Sravistha, (that is, it is common to both).
(R-VJ 34).
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Note |. This verse is not found in the Y-V/.

Note 2. Upavasatha day is the day of which the previous day is the adhdna or
diksd day, that day itself is the pindapitryajia day and the next day is the isti day.

Note 3. The Moon rising just after sunrise indicates that the time is near new
moon. By contrast, if the Moon rises before sunrise, and becomes what js technically
called Ud-drsta all excepting the Vajasancyins and Baudhdyanas have to perform
an expiatory rite to nullify the evil that will acrue and perform punaradhana if the
adhana had been done on the previous day. The next day will be the upavasatha and
the next the isti day. This shows how careful the priests would have been to avoid
such a thing happening and, naturally, they must have had rules, formed from long
observation, to fix the religious calendar tolerably well, using the system of the

Vedanga Jyotisa as framework.

Note 4. The second half of the verse suggests how the conditions of the first
half can arise. On account of the lunar year being shorier by 11 days, and this
accumulating to almost one month before intercalation is made, the naksatra of the
first day of Migha can be Sravana or even Uttardsadha. Even at the end of the yuga,
the new yuga can begin with part of Sravana, because actually the 62 lunar moqths
of the yuga take 1830.8965 days, not 1830 days, as the latter has been adopted just
for civil convenience. Therefore, all the characteristics “].“" naksatra and its enc.im‘gs
will apply better to the first day of the next yuga. This will vitiate the characterlst_lc.s
of all the days of the next yuga and also accumulate yuga a-ft_er yuga. Thus, thf: civil
calendar will wander farther and farther away from the‘ religious calendar. This can
be avoided if the day next to the 1830 days of the yuga is not reckoned and the next

at is taken as the first day of the new juga, In fact, this day will be an inter-

day to th f each yuga. It is this that is suggested by the second

calary day made at the end o
half of the verse.
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geiafae Intro. fn. 4
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WQEFWR273 Y 34b;ii. 2
FEvad R 20a, Y 22a; v. 10
gaae Intro. [n. 4
Intro. fn. 6
Er e a-q" Intro. fn. 2
T qC Y 28b; ii. 1
stfafaew Tagar Intro. . 2
gfirare R 2b;i. 1
T R 8b, Y 9b; iv. 3
migs=w R 9d, Y 10d; ii. !
g4y g5 Y 1lc;iv. 5
gfrgt a7 R 27d, Y 34d; ii. 2
f‘:;fmm R 27, Y 3dc; ii. 2

ma'eﬁm R 17c;ii. 1
o7 ¥ #gq Intro. fn. 2
ot 34y Intro. fn. 2
gEgeg Y 16¢c; v. 5
gequm@ R 24a, Y 42a; ii. 3
eoa wrg Y (after 42) a;i. 4
zrzTY firg R 26b, Y 33b; ii. 2
zeay frgify R 26¢, Y 33c; ii. 2
Fearearat R 21a, Y 21c; v. 9
IarvgEt Y 36a; di. 2
It e Y 29a; iii. |
Sgag R 11d, Y 19d; v. 7
FT. aq Y 16b; v. 5
FTeary R 11c, Y 19¢; v. 7
Fafm R 13d;v. 5
=aat & Intro, [n. 5

g R 23¢, Y 4lc; v. 15
Fgyed Y 11d;iv. 5
mafgefie Y 29¢; iii. 1
@ R 10c, X 15¢c; v. 4
WVTF‘T Y 25a;v. 11

gFi@R Y 1a; iv. 5
Y 30b; iii. |

fy 28d; ii. 1

T (g?ﬁﬁ'r) g Intro. §7
oatferds R 28b, Y 3505 il
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HT UhTH R 1lc, Y 19b; v. 7
FaT g R 16a, Y 38a;ii. |
gt wiwr R 11a, Y 19a; v. 7

FreaTe R 2c, 37d Y 5d;i. 1, iv. 1

FEg Y 3b; i.

zmrm:n 43 Y 30d ii. 1
FTeoT q=era Y 39d; i 1

&:ﬁ: R 17d;ii. 1

Ffa®r: g4 Intoo. § 2

aﬁ-qﬁr g Y 36c:ii. 2

eargT™ R 7b, Y 8bj iii. 3

wfora R 353, Y 4d;i. 2

T 7@ Intro. n. 4

qqqﬁg R 7a, Y 8ajiii. 3
T w9 R 8¢, Y 9¢; iv. 3

K 12b, Y 27b; v. 13

syt R 34a; v. 17
faraua: R 14b, Y 18b; v. 6
sraTes: R 152, Y 1725 v. 6
smm: R 14a, Y 18a; v. 6
Saafir R 24c, Y 42¢:ii. 3
siesr 7w Y 36d; ii. 2
s mufr R 35d, Y 4d; . 2
satfaqra R 3a, Y 2ai i |
aamf R 31d; iv. 4
qered R 31d; iv. 4
Fares Y 24b; ii. |
qegez=t R 22, Y 40c; v. 16

a—amRBb v. 5
gz aarg R 35¢, Y dc; i 2

] Y 24d; ii. 1
aw: gt R 5, Y 6d; iv. 2
qanfed Y 3¢; 0. 2

e R 21a, Y 2lb:v. 9

Faﬁr.HﬁY”d iv. 4
Y 20d; v. 8

fefafiresi R 20d, Y 22d; v. 10

Y 20a; v. 8

fafadar Y 26c; v. 12
fardfat Y 26¢; v. 12
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i Aadt R 33a; iv. 4

Sq muem R 20¢, Y 22¢; v. 10

Fgan Y @after4)c; iv. 7

fagdasg: Y 14b; v. 3

fafafag Y 24c; ii. |

fgar Y (after4) c;iv. 7
meret Y 28a; i, |

shuy AquEr Y 27a; v. 13

zfad &t R 7¢, Y Sc; iii. 3

frqfm: Y 29b; ii. 1

fereaas R 1c, Y Ic; Y (after 42) ¢ i. 1, 4

et Intro. fn. 8

g4 Y 12a;iv. 6

g fg Y 3a;i. 2
a"f’emqma-rr Y 3lc; iii. |
gawrr R 15d, Y 17d; v. 6
agfiivry R 16¢, Y 38c; ii. 1
afemsmas Y 3lcs dii. 1
€I="ErYl7a iv. 6
ﬂ?’ﬁqﬁzYS?a v. 14
a‘l’ﬂTSm?TIntro fn. 1
gremt (?9%) R 33d;iv. 4
g R 12d, Y 27d; v. 13
fiaTof @ R 4b, Y 13b; v. 2
famay R 15d, Y 17d; v. 6
fafesom R 16¢, Y 38¢; ii. 1
& 7gaer R 16b, Y 38b; ii. 2
A fg Y 37a; v. 14

qar &= R 9¢, Y 10c; iv. 3
TFEraaaar R 28a, Y 35a; ii. 2
FadEgay Y 16a;v. 5
Fafasg R 13c; v. 5
AT g R 18¢, Y 39c; iii. |
ATTAT R 35b, Y 4b; Q. 2
arfe® R 17a; i, |
It R 28d, Y 35d; ii. 2
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fafediq Y 12d; iv. 6
g R 10b, Y 15b; v. 4
99 959 R 13a;v. 5
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=989 R 1a, Y la; . |
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WWYMd v.3
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waifir Tfa Y 25b; v, 11
T 75971 Y 244 i, |
qrefeamsy Y 12b; i, 1
SWKEIntro fnz
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qa FET Y 11b;iv. 5
qaig @ R 15b, Y 17b; v. 6
TioETE R 33b; iv. 4
dYa=a Y 16d; v. 5
qfager R 32b, Y 5b; iv. |
gferdeq Far R 21c; v. 9
srfaﬁaaaRzlc v.9
qAMT Intro. §2
qurer R 1d, 23, Y 1d;i. 1
w49 g% R 8a, Y 9a, iv. 4
99<d R 6a, Y 7a; iv. 2
gaeatty R 3b, Y 2b;i. 1
gifiae R 19b; iii. 2
g R 25d, Y 32d; ii. 2
sroryes Intro. In. 4
wimm: &: R 10a, Y 15a; v. 4
AqTmeRAT Y 12¢5iv. 6
ﬁm"leSc,Yﬂc v. 6
amdsfas R 12¢, Y 27c; v. 13
warag: R 24b, Y 42b; 1. 3
wge Intro. §1;ii.1
weisT 91y Y 37d; v. 14
WWH‘TRQ:!,YS:: iv. 1
R 34¢;v. 17
AT R 6d, Y 7d; iv. 2
AaE R 17c; i, ]
AT grew Y 28c; ii. 1
firer: w9t R 9b, Y 10b; iv. 3
9 wgfa Y (after 4) b; iv. 7
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W'THY 11d;iv. 5
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g 0q: § Y (alter 4) d; iv. 7
Ta=eg R 28¢, Y 35¢; ii. 2
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aq =93y Intro. fn. 6
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7ed fs R 23a, Y 41a; v. 15
gsT 1% R 5b, Y 6b; iv. 2
ag R 22a, Y 40a; v. 16
Tea=d arf+ R 3lc;iv. 4
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atzq W Intro. § 2
gFaT amEt Y 21c; v. 9
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T 959 R 32¢, Y 5c¢; iv. 1
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g R 8d, Y Od; iv. 3
T FE=faAT Y (after 4) a; iv. 7
o e Y 26d; v. 12
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TqE R 31b; iv. 4
w99 §3 Y 23b; iv. 4
AT R 14¢, Y 18¢; v. 6
aaey R 2d; 0. 1
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FaaETRE Y 25d; v. 1
FgEaser R 9a, Y 10a; iv. 3
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fawsg 7 Y 20c; v. 8
fammaT sy Y 36b; ii. 2
favgaar R 26d, Y 33d; ii. 2
faag qgqer R 31a;iv. 4
fagawi fz Y 23a; iv. 4

TaT R 27a, Y 34a;ii. 2
Fafg Y 3a;i. 2

a[ATEgTT ey Y (after 42) d; 0. 4

mFisd R 10d, Y 15a; v. 4
WY aur R 22b, Y 40b; v. 16
Wi fgcare Y 26b; v. 12
wudg fg R 20b, Y 22b; v. 10
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qesdr R 16d, Y 38d; ii. |
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[Note: The references are to Section numbers and not to pages. Those from i
" > : 18es. the I
prefixed by ‘Intro.’ and those from Part B—Translation and Notes by the Srgé?igggt;(int]oa\r;

and the Topics therein.]

Adhaka, ii. 1

Adhana (Diksa) day, v. 17

Agrahdyana, Intro, § 1

Ambhaspati, Intro. & 1

Anuvatsara, Intro. § 1;ii. 1;iv. 7; v. 1

Arthasastra, Intro. & 7

Asterism: Sce Naksatra

Astronomy, in the Veda, Intro. Ifl. See also
Vedanga Jyotisa

Atharva Veda, Intro. § 1

Atharvana Jyautisa, Intro. § 3

Atri family of Vedic astronomers, Intro. § 1

Ayana, risings in a ynga. iii. 1

Birhaspatya alias Chote Lal, —work on VJ,
Intro. § 8;iii. 2;iv. 3,6;v.3,4,5,7,8, 10,
11,12

Bhaddanakala, v. 7T; —at any tithi, v. 9

Bhamsa, i. 1. See also Naksatra—parts

Bharatiya-Jyotisa-Sastra, Intro. § 8

Bluitasankhya, Intro. § 8; iii. 2; v. 8

Brhatsamhitd, Intro. § 3, 4. Sce also Varihami-
hira

Calendar, correction by observation, Intro. § 4,
5; iv. 7. See also Yuga, correction

Chéandogyopanisad, relerence to Naksatra-vidya
Intro. 2

Chotc Lal alias Barhaspatya. Sce Barhaspatya

Colebrooke, H. T., on VJ, Intro. § 8

Darsapiirnamadsa, Intro. § 1, 8

Dasamalagna, iii. 2

Day, sidereal, correction of, v. 13

Day-parts, at any time, v. 12

Day-time, iii. 3; —at any parva, v. 16

Devanakgyatra, Intro. § 2

Dikshit, S. B., work on VJ, Intro. § 8; iii. 2

Diksa day, v. 17

Drk almanac of Kumbhakonam Mutt, Intro. 5

Drona, measure, ii. 1

Epochof ¥/, iv. 1,2

Equinox: See Visuva

Founders of Sciences in Ancient India, Intro, § 8

Gargasaphita, Intro. § 3

Gavamayana, Intro. § 1

Godbole, H. K., work of VJ, Intro. § 8

Hour-angle, v. 5

Idavatsara, Intro. § 1; ii. 1;iv. 7

Idavatsara, Intro. § 1; ii. 1; iv. 7

Intercalary day, v. 3, 17 .

Intercalary month, Intro. § 1; iv. 7

Isti, iv. 6

Jones, Sir William, on VJ, Intro. § 8

Javadi series, v. 6, 8

Jervis, Capt., Intro. § 8

Jyotisakaranda, Intro. § 6

Kald, measure of time, 1i. 1; v. 3, 7. See also
Bhadanakala ) .

Kasthd, measure of time, ii. 1

Kasyapa, Intro. § 3

ﬁuda;t; (l{(u]apa). ii. 1
umbhakonam Mutt Panchanga,

Lagadha. Intro. ¢ 3, 8: 1. 1, 4: - aate et imoro. 5

Lagna, v. 5; in a yuga, iii. 2 ’ ’

Mahabhdrata, astronomy in, Intro. €3.7

Maitrayaniya-Brahmana-Upanisad, datable
passages in, Intro. § 2

Masaka, ii. 1

Modern calendar, corrections to, iv. 7

Month, solar, in a yuga, iii. 1

Months, Vedic, Intro. § |

Moon, risings in a vuga, iit. 1; —rtu of, j. 1

Muhiirta, measure, ii. 1

Mubiirta astrology, Intro. ¢ 3

Mulsim calendar. Intro. § 7; iv. 7

Nadika, measuré of, ii. 1

Naksatra, Intro. 2; at any parva, v. 6* at any
tithi, v. 8, 9; at the beginning of the ayanas,
iv. 3; deities of. ii. 2; fierce and cruel, ii. 2;
for naming ii. 2; Javadi table, v. 6, 8

Naksatra-parts, v. 3ff

Naksatra-vidya, Intro. § 2

Naming a child, ii. 2

Navaka rule, v. 5, 13

Paitamaha Siddhanta, Intro. 3, 6, 7; iii. 3, 7

Paksas, in a yuga, iii. 1

Pala, measure, Ii. |

Paiicasiddhanrtika. Intro. § 3, 4; iii. 3, 7

Parivatsara, Intro. I; ii. I;tv. 7

Parva, in a yuga, iii. 1; ——cnding time, iv. 6

Parva-rdasi, v. 2

Pillai, L. D. Swamikannu: Sec under
Swamikannu Pillai

Pindapitryajiia day, v. 17

Prég-lagna, iii. 2

Punaradhéna, v. 17 L

Rasi (sign), of foreign origin, iv. 7

Rgveda, astronomy in, Intro. § If.

Rtus (seasons), Intro. I;ii. 1, iv. 5; —risings in
a yuga, iii. |

Rrusesa, v. 15

Saka era, iv. 7 '

Sarhsarpa, Intro. 1

Sarivatsara, Intro. 1;ii. [ v. 7

Saros of the Greeks, Intro. § 1

Satapatha Brahmana, datable passages,
Intro. 2 ‘

Satya Prakash, work on VJ, Intro. § 8 ‘

Scasons, Vedic, Intro. § 1. Sec also Ru
Shamasastry, work on VJ, Tntro. § 8; i.
Siddhanta Siromani, Intro. § 5

Somikara, Intro. § 8

Sudhakara Dvivedi, work on VJ, Intro. §8;

iV. 6; V. 31 4! 8 .
Sun, —naksatra of, at any time, v. 11, 1
—position at any time, v. 10; —rs of, i, ‘
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Snaryaprajiiapti, Intro. § 6, 7

Saryasiddhanta, Intro. § 5

Swamikannu Pillai, L. D., on date of VJ,
Imro.g 5, 1§

S . See Parva

ngxgr);'ya Aranyaka, Intro. § 1

Taittirtya Brahmana, Intro. § 2

Taittirtya Samhita, Intro. § 1

Tamil Drk-panchanga, Intro. § 5

Thibaut, G., work on VJ, Intro. § 8

Three, rule of, ii. 3 .

Tilak, B. G., work on VJ, Intro. 8;iv. 6; v. 3,
4,57,11,12

Time, mwsureslgf, it. 1-3

Time-angle, v.

T ithi(s),g—at visuva, iv. 4; —Bhadanakala
of, v. 9; —naksarra at any time, v. 8;
—omitted, iv. 6; —to elapsc in a rru, v. 15

Tithi-ksaya, iv. 6

Tithi-naksatra, v. 8 _

Udvapa, interpretation of, Intro. § 8; v. 7

Upavasatha day, v. 17

Urttarayana, Intro. § 1

Vdajasaneyi Sambhita, Intro. § 1, 2 .

Varahamihira, Intro. § 1, 3, 4; iii. 3; iv. 7

Vasisthasiddhanta, iii. 3

Veda, —astronomy of, Intro. § 1; —datable

passages in, Intro. § 2; —place of astronomy
In, i. 1; —reference to astronomers, Intro. 2

Vedanga Jyotisa (VJ), —accuracy of, Intro. §7;
—authorship of, Intro. 3; —benefit of the
study of, i. 2; —contents of, Intro. § 6;
—date of, 4, 5; —division of time, Intro.§6;
—epoch of, iv. 1, 2; —modern studies ‘in,
Intro. § 8; —nature of calculations, Intro.
§ 6; i-v; —nature of contents, Intro. § 3;
—related to North India, iii. 3; —scope
of error in, Intro. § 7; v. 17

Visuva, iv. 4

Yajurveda, —astronomy in, Intro. § I
—datable passages in, Intro. §2

Yamanaksatras, Intro. § 2

Year, divisions of, ii. 1

Years, Vedic, Intro. § 1

Yuga of five years, ii. 1; —commencement, iv.
1, 2;—conversion of elements, iii. 1 ; —corre-
ction for, Intro. § 8; v. 13, 14;—current year,
iv. 7; —days, ayanas, rtus, months etc. in,
iii. 1; —divisions of, ii. 1; —elements of, iii.
1; —the five years of, ii. 1;—lagnasin, iii.2;
— risings of stars in, iii. 1; —rfus in, iv. 5;
—Vedic, Intro. 1, 6

Weber, A, work on VJ, Intro. § 8 i 4

Whitney, D. W., work on VJ, Intro. 8 8
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