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FOREWORD

The Vedanga Jyotisa of sage Lagadha is highly significant in the histery 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 Ygjurveda, most of the verses
in the two texts being common,

Several attempts have been made earlier 1o 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 carlier attempts
suffer from some inberent limitation or the other.

As such, it is a matter for gratification that the late Prof, T. 8. 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 was 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 ete. prepared, to make the publication academically acceptable. This additional
work has been done in a schotarly manner by Dr. K. V. Sarma of the Kuppuswami
Sastri Research Ipstitute, Madras.

in placing before discerning scholars of Sanskrit and Science the ancient text of
Veddanga Jyotisa, T 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 Jyetisa (VJ), ‘the astronomical auxiliary of the Vedas’, of which a critical
edition with translation and detailed exposition is being issued through this publication,
is the earliest Indian text devoted exclusively to the treatment of astronomy. The work
is traced back to the teachings of sage Lapadha (c. 1180 B. ¢.) and is current in two
recensions exhibiting but minor differences, one pertaining to the Reveds (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 15 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,
ihe present translation and detatled 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 Bharativa Vidya Bhavan provided Prof. Sastry with a proper forura 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 a meaningful
correlation of ancient Indian insights and thoughts and the modern scienfific dis-
coveries and technical achievements. In fact, the Vedas, the Upanisads, the Purdanas
and several other works on various subjects in ancient Janguages 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 mentioned
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 pertinent to record that Feddnga
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 expressed a desire to have his
work published by the Bhavan, and the latter had included it in its publication pro-
gramme. It was subsequently felt that it would be befitting if this work were to be
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issued through the Indian National Science Academy, for two reasons, first, on
account of this being a work on a scientific discipline and secondly the cuirent 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 Vedanga 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 n the work in 2 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 Jyetisham’, (4bh, Beriiner 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 coniext 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 manuscripts 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 Ski. und. Pkt. Hand. der Konig. Bibl. zu
Berlin, by A. Weber. Ng. Pr. Cm. 8§ ff.
No. 372, op. cit. Ng. Pr. Cm. 4 ff. Dated Sam. 1834 {(a.p. 1779).
. Wilson 503 in Catalegi 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.
. R-6018(b) of GOML. Gr. PI. Cm. 2 fI.
No. D-18726 of GOML, Tel. Pr. Cm. 5 pages.
No. D-14097 of GOML. Tel. Pl. Cm. 3 ff.
No. D-1028 of GOML. Tel. Pi. Cm. 3 ff.
No. R-4082(d) of GOML. Tet. PI. Cm. 3 fI.
0. D-17880 of GOML. Tel. PL. Cm. 2 pages.
0. 67034 of the Adyar Library and Res. Centre, Madras, Tel. PL. Cm. 2 f.
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Yajur-Veddnga Jyotisa
A. No. 1505, Weber, op. cit., with the commentary of Somakara. Ng. Pr. Cm.
78 if.
B. No. 374, Weber, op. cit. Ng. Pr. Cm. 5 ff. numbered 4 to 8.
C. No. 375, Weber, ap. 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 ¥J and to the
demonstration of the principles and practices involved by means of worked out examples.
Herein the FJ verses have been classified into five Sections according to the topics
deait with by them, Since most of the verses in the two recensions are common, both
are iranslated and explained together. Thus against the common verses would be given
both the R-VJ and ¥-¥J references, 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; (if)
Measures of Time, Asterisms etc.; (i#7) Fundamental and derived Yuga constants; {iv)
Tithi, Naksarra etc. of certain special days; and (v) Daily Tithd and Naksatra and their
risings and settings. The rules for the calculation of the days, parvas, daily #irhis and
naksatras included in the Jast section are not very obvious and the terms used are mostly
undefined that these verses have been most difficult to understand. Successive
scholars who have attempted 1o 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 (/)
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 discusston, 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 ¥J 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.

1 might close this Preface with a persona! note. It would seem that a wish expressed
by Prof. Sastrv, 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 (ef 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 simiply send the manus-
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cript to you, vou would have done everything else” Having the highest repard 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 Veddrga Jyotisa
has ultimately been fulfilled, though under circumstances not envisaged by him.

The present Translation and Notes of Vedanga 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 §. 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 Bharativa Vidya
Bhavan and the Indian National Science Academy, the former for agreeing to publish
the book, in the first instance, and the latter for actnally publishing the work under their
auspices during their Golden Jubilee Year.

Adyar, Madras, K. V. SarMa
Sravana-piirpimd, The Sanskrit Day,
August 11, 1984



INTRODUCTION

1. Astronomy of the Vedic Samhitas

The Vedanga-Jyotisa (V.J) belongs to the late Vedic age. Even during the time of the
early 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 iife of
the people, like the times of full and new moons, the last disappearance ol the moon
and its first appearance etc., necessary for the monthly rites like the Daréapirnamasa
and seascnal rites like Carurmasye, had also been acquited.! 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 asterismm Mrgudirsa, meaning
‘beginning of the year’, points to the fourth millennjum B.c. when the sun was there at
the vernal equinox. The RofinT legends point to a time in the late Rgvedic period
when the point shifted to the asterism Rehini® 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, We have evidence 1o show
that even knowledge of a special kind, like the sares of the Greeks, for prediciing the
solar eclipse, was possessed by the priests of the Atri family.?

The above type of knowledge improved with time, so that in the Ygjurveda 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 Samhitd (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 rrus
by the performance of the Ekddasardtra or eleven-day sacrifice. 7§ 7.1.10 says thatl
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, Parivaisara, Idavatsara,
Anuvaisara and fdvatsara” 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.% Even earlier, the two intercalary months, called Amfiaspati
and Samsarpa, required to complete the yuga, were known, as seen from the statement
vedo maséa dhetavato dvadasa prajavatahfvedi va upajayate] (RV 1.25.8),

The six rrus in the solar year, with the names of the twelve tropical months, are
given by the statement:
Madhusca Madhavasca Vasantikavrta, Sukraéea Sucisca Graismavrtii, Nabhasca
Nabhasyasca Varsikaveti, Isasca Urjasca Sdradavetii, Sahasca Sahasyaica
Haimantikavrtii, Tapasca Tapasyasca Saisiravrts (TS 4.4.11.1; Vijasaneyi
Samhitg (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 Uttardvane (Kausitaki Brdhmana, 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
(nak sarra) near which the moon was seen, 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 Kretika, where the spring equinox was situated at that period. The thirteen and a
half naksatras ending with Visdkhd, situated in the northern hemisphere, were called
devanaksatras, while the thirteen and a half others ending with Bharani were called
yamanaksairas, as seen from the passage: Krfrikah prathamam, Visghhe uttamam,
tani deva-naksatrdni. Anurddhdh prathamam, Apabharanir uttamam, 1ani 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 Kritikds points to even an earlier period: Vide the
passage: etd (Krrtik@) ha vai pracyai diso na cyavante, sarvani ha vai anydni naksatrdni
pracyai disa$ cyavante (Satapatha Brihmana, 2.1.2.3). This means that the asterismal
greup Krutikd never swerve from the east, whife the others do. The meaning is confirmed
by Sdyana’s commentary. This points to ¢, 2950 B.C.

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

Even regular astronomers ate mentioned by expressions like prajfigndya naksatra-
darsam { YV-Vajasaneyi Samhira, 30.10; Tait. Br,, 3.4.4.1), and yddase ganakam (YV-
Vaj. Sam, 3.20; Taitr, Br., 3.4.15.1). A Naksatra-vidya (Science of the stars) is mentioned
in the Chandogya Upanizad, 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 ¥/ has to be adjudged,

3. Text of the Vedanga Jyotisa

Of the extant Indian astronomical texts, the VJ is the earliest, The astronomical
maitter forming the basis of the work is of one Lagadha, but the classical language
employed in the work as current now weuld indicate that the original must have been
redacted by a later person belonging to the last centuries B.C. The same system as
mentioned in the YJis seen in the Mahabharata, the earlier astronomical samhitas like
that of Garga etc., and the Paitamaha Siddhanta condensed by Varihamihira (VM)
in his Paficasiddhantiica (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 Artharvana 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 Atharvana says that it was taught by Pitamaha to Kéasyapa.

4, Date of the Veddanga Jyetisa

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 Aslesd segment. 1t
can be seen that this is the same as was alluded to by Varahamihira in his Paiicasiddhan-
tika and Brhatsamhitd. Since VM has stated that in his own time the summer solstice
was at Punarvasu 3, and the winter solstice at Urtardsddhd }, there had been a preces-
sion of 1% steliar segments, i.e. 23° 20”. From this we can compute that Lagadha’s time
was 7223 1/3=1680 vears earlier that VM’s time (c. A.D. 530), ie. ¢. 1130 B.C.
If, instead of the segment, the group itself is meant, which is about 3" withinst, 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 Siryasiddhdnta and the
Siddhdnia Siromani which give 290° polar longitude and 36° polar latitude to Sraivsthd.
From this, the actual longitude of Sravisthd got is 296° 15°. Since the siddhdntas 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 difference being observational.

We can also calculate the time directly by comparing the position of Sravisthd
(Q Delphini) at the time when the winter solstice was 270°, with its position in 1940 A.D.
(Rt. as, 205 36m 518 ==309° 13’, and declination 15° 42° N). In the figure: The obliquity
is about 23% 40", r is the vernal equinox, S is Sravistha and R its Rt. as. position.

50° 47’ ,,./r_
R

CELESTIAL EGQUATOR
7))
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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 S$S", $ $"=99 53", §” being the celesital
longitude of §'in A.D. 1940. It was 270° at the time required. Therefore, the precession
is 3600—33" 1327046 53"=46° 4(r. Multiplying by 72, the time is 3360 years
before A.D. 1940, i.e. c¢. 1400 B,c. If the beginning of the segment is meant and Sravisthd
is about 3% inside, it is ¢. 1180 B.C. Since ail these is subject to small errors of observa-
tion, it would be noted that we have got from all almost the same date for V.

One may wonder why so much tronble is taken to prove this. It is because that
Jate L.D. Swamikannu Pillai has fixed the date ¢. 850 B.C., after a lot of argument,
in his indian Ephemeris, vol, 1, Pt. i. pp. 444-45. Trusting in the so-cailed Drk-ganita
Paficanga of the Kumbhakonam Mutt, in Scuth India, he has accepted the precession
in 1916 as about 221, with the spring equinox of about A.D. 550 as the first point of the
fixed zediac. This would give 221> 72==1620 years earlier than 1916 for the spring
equinox of YM’s time, i.e. c. A.p. 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 160{ years there is an
observational error of 250 years, and “allowing the same proportion of error for the
previous epochs, the antiquity of Veddriga Jyotisa observation, . ... may also be reduced
by 25071620, i.e. by 2/13; in 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 the instruments
used and the ‘personal equation’, and not “‘proportiontate’ to the time elapsed. He
has confused this with the error in the cylcles derived from previous observations,
which error alone can accumulate with time.

Further, VM’s observation was remarkably good. The vernal equinox was at lhe
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 siddhdantas, must be identified
with Zeta Piscium. All siddhantas, 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 obsrevation on the part of VM, which is a remarkable
thing. H so, the precession at 1916 should be about 199 since (1916—550)+-72=189.
How, then, has this 2239 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} vinadis more than the correct sidereal
period of the Sun, Since the Sun is taken to return to the first point of the Hindu Zodiac
after each sidereal year, the first point of the Hindu zodiac itself has a precessional move-
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ment (though taken to be fixed), and, reckoned from this point, the rate of precession
would be not the real 50”. 25, but 50”. 25 plus 8”. 5=about 59”. This erzor of §”.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 Kumbhakona Mutt Paiicdiiga originated about a
hundred years ago, the error had accumulated to mere than 3. In order to fall in line
with the siddhdntic new year day and thus avoid popular outcry if the correct ¢. 199
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 dharmasdstras, this
Drk Pafieanga tacitly adopted a precession of 199 pfus 37-22% o hide the fact that
the Drk system was an innovation and to create the impression that it had bean in
existence from time immemorial, This had led Pillai to this error in judging the peried
of the K/.?

6. Contents of the Vedanga Jyotisa

The system of the VJ is the same as that 1aught in the Gargasamhitd of the
Samhita period, being the immediate centuries before Christ and the next following,
Paitamaha Siddhanta condensed in the PS5 and the Jain works like Jyotisakaranda
and Saryaprajiapti. The only difference is that the Pairamuha pives a rule for the
Vyatipdta-yoga and the Jain works have brought down the winter solstice from
Sravistha to Sravapa, 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 Paitdmaha 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 #akgsatras 1t a parva, from which they are to be calculated
for the other parvas and days,

The V. 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 tirhis, 135 solar naksatras,
1809 Tunar naksatras and 1768 risings of the Mocon, all derivable from any three
principal elements, It also mentions that there are 10 apanas and visuvas and 30 rrus
or seasons, and the naksarras and tithis of these are enumerated, their number being
small. But the other things sought to be given, like the daily raksatras and tithis with
their ending moments, the hour-angle of the Sun at the ends of the parvas and 7ithis,
the hour-angle of Sravistha with the lagras, which are too numerous to be enumerated,
have been given by ingenious rules that enable them to be calculated mentally 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 and fithis 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 amisas so that the naksatras passed at the ends of the parvas may be expressed
in whole amséas. A table of the division of time is given, beginning from gurvaksara
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or the double mdtrd 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 1o flow through the orifice of a specified clepsydra, as one nadika or 60th part
of a day.

7. Accuracy of the Veddanga Jyolisa

We shall now proceed to examine the accuracy of the system, 2 much discussed
affair. The VJ says that there are 1830 civil days in the yuga, in which there are five
solar sidercal years and 62 lunar synodic months. This gives 366 days for the year
while it is really 365} days, known in the Vedic period before, as we have seen. Also,
it must have been known, even at that period that 62 synodic moenths take aimost a
day more than the 1830 given, because ¢ven at the end of one yuge, the amavasyd
(new moon) must have been observed te occur on the day next to the 1830th, Observa-
tion at the end of the next yuge 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 carurdasi or even trayodasi, so that the amdévisya
would occur one or even two days Jater,1® 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 prdyaicite (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 rru {season). The gpang has 183 days.
The two intercalary months, over the 60 normal months can come, one at the end of
the Sth ayang 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 2 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 1o guide the religious
calendar. Certainly the priests must have framed rules by long observation to get
tolerably correct positions, so as to avoid the penalty laid down by the iassras, 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, 10 make up the 62 synodic months, so that
the 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 error 1o accumulate to one day before correction, some suggest that the uncounted
day might have been placed at the end of the 5th ayana, i.e. after the first intercalary
moenth. 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 4754
in advance of Sravisthd, each yuga. 1t will accumulate to 30° in 30--4 54 Jyugas. To
bring the Sun and the Moon back to Sravisthd, 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 ovserving 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 Sravape and so on, at the rate of about one naksaetra 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 Siryaprajfiapti and other works
actually placed the winter solstice at the beginning of Sravapa. But one thing is
certain. Long after the time of Lagadha, the system of the ¥/ was followed in India
as seen from the Mahabharata, the Arthasastra, Gargasamhit@ and the Paitamaha
Siddhénta, 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 Iuni-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 unjustiied Whitney was,
when he remarked: “The so-called Vedic astronomical manual (VJ) whose first object
seemingly ought to be to give rules on such points (as amavdsyd 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 atiracted the atfention of the early Indologists like Sir William Jones and
Colebrooke, especially the two verses placing the winter solstice at Sravisthd, 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 the edition presented hereinbelow, 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 difficult verses,
leaving out several verses, including 11, 13-17, 19-23, 25.27 and 41 of the Y-VJ un-
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, K. 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 Bhdrativa Jyetisa-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 seriafly,
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 Dvived: of the Queen’s College, Banaras, who
had edited the PS in collaboration with G. Thibaut, edited the FJ with an old
Sanskrit commentary by Somaikara, in which he noticed many of the interpietations
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 bhitasarkhyva 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 the both the recensions
of the VJ, to his edition of the work,

The renowned Indian patriot and freedom fighter, B.G. Tilak wrote his ‘Notes
on the interpretation of the Vedanga Jyotisha: Criticisms and suggestions™ in 1914
while he was lodged in jail in Mandalay, Burma.l* He took for criticism ¥-¥J 15,
19, 27 (with its variation R-FJ 13), 21, 20, 25, 26, 12, 14 and R-¥7 19. Of these Y-VJ
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-¥7 19 he committed the simpie mistake of taking udvapet to mean ‘should 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-VF 27T 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 a2 small
mistake. The involved interpretation, requiring several pages of explanation, should
itself have told him that he was going on the wrong track, I disagree with his inter-
pretation also of ¥-FJ 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, ¥-VJ 27 deals
with Jagra, about the meaning of which he is not sure. In the present edition all
these points have been dealt with convincingly.

We have already seen that, at about 1916, Swamikannu Pillai took certain
points in the VJ for discussion (vide his Indian Ephemeris, vol. I, pt. i, pp. 443-36.



INTRODUCTION 19

‘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-¥J, 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 bim he has misinterpreted aimost all the verses included in the Fifth Section
of the present edition. He has quoted from the Jain works, buf exhibits ignorance
not only of their meaning but also of their purpose. For instance, in order to get
the parva-ngkgsatras and amsas, the number of naksatras and amsas moved in one
parva (which is given as a constant) are multiplied by the namber of purvas, This
cannot be done mentally and, so ¥Y-¥J 15 and 18 give simple rules to get it. But
Shamasastry interprets that the said two verses give the days not fit for derfapiir-
namdsa sacrifices and, even that, using his own peculiar criterion for the same. As
for getting the parva-naksatras and amsas, he asks us 10 add 1o those of the previous
parva, the motion for one parva, and this too in kalds, mostly fractional ! His inter-
pretation of ¥-%J 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
V7 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 transiations 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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numbers, 2, b, ¢ and 4. (See page 26)
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(b} I. 99 repeated. () M. sFger
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(@) A. B, D.F. 7aw&; C.E w\gEf; G H. =09, all mss. 3% (G, ¥3)
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() G. 9%
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() G. sogeran, N, g

. @) Allmss. 998 G. @6 GL @@ g I 99 g4 ; (o) HI s
. (@) All mss.  for &; ‘all mss. =9 for Faurm. (5) All mss. fz for &; G H. Hzawg. () All mss. fafao;

G. vl (d) G. weagefas

. (&) All mss, 5w (G, qu#). (o) Al ms:. MEFR] (G, AVHRY); G. o, LK.M, Fwaah.

) G. @'ﬁ:

. (@ All mss. TFE; all mss. =W (N, sw@Rmes). () ait mss. g@EHA. () G. ===

(d} N. w1
(o) H1J.K. wfasar; 2l mss. qui (N 57, (¢} All mss. 4@, (4) A.B.D.F. fremaws, C.E. ez

. (@) All mss. WTiY (G. %A1 g). (b)) C.E. vitmdfgort; M. wmsiq
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(<} All mss. T3 9=297; F. fowe.

(@) CEF.G-M. q3; C.D. 7. (d) A.B. #5931, C.D.E. =i

(a} CE. 5@ (5) Al mss. quitsdd, C.E. wmed () All mss. Tfer; A.B. 7aT =%ty
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qgg Fargmewn e wEfr feamw

) agwﬁr;rr ART A sepfa
(7 Zan:) vsatw(g)ar 3 9w @ 9Fom: u¥-o

{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 Nore to Jrea Jvotisam (R-VI}, (p. 23), For
variant readings of Ydiusaiyotisam see p. 31.
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TGO W SR IEwral
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T wEH  AgEAE daRed |
I8 T (7 fr)demer agdsgdt na
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qmﬁ%sf—@,' TR 9 gaty Fearts ()< |
TS (Wg) TEERITSEH (1951
(¥) & 99 Imr uefeiwg afer
gt (wr)  ffeEete afz ngRu
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w: qRisd faaer a1 fGedEsy: (Far) feafaq o
e (Fg)Msk g TEET Tl 19

qfAT: EREEFT: FEL (T )T RUBIGR: |
qawmma’r—r wrasd  dwar Atz oqun

qAdEgm@IST:  WTET: gl Wad |
AAEAAE RS 11951

FEE: W fawrg Q@Y qERE
TSI TSGR () SR &t g

rsfrﬂ érq“'s-é’rﬁqr

-

g & wr zenm frgiugsu



YAJUSA TYOTISAM

FET WIATSEFT FHT THAEER: |
Faemy  (Fr)foaey (ZrEed ) nqa

fafaverraamaet TR {
fowsa wmmgga Rafameamfzag nzon

. gavrETEEarrg o saen fafsg
(ggear) avrt faaediarg ffawrarfsn s 0290

ydrgaarae: Ay (faout) fafaw
aq  wwemig fefafwemar oz

frgas fgoeed &WM g3OEAR
Teqr way T fafa & faga s oz

AT TSETEN AT

FI@w  FHA AT |
fafafagin = gefg
amfeFomey  waq,  FHINE B30

wwgufceaen waifr Fatafefad
quUEeE |IE WU aqArS () W NI

AL wafwlawsg
Wy fgeere AR
fa(d)dar  whafery  Fmr
(avir)  Fedwremws  agg nzs

(sawr) wdT feamraar-

forre

wrishaE Wi wx s
ZIgAR  qEEEE () el

fawcagt wozsfewz: 9 SRS |
ATET FRA FRAI(:) T @A LIRS

g amas  wimafn  (8)wEE
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gsatad Fired TSTHH AR |
QAT EFTSAGSITST FTSTAT AT T FAT: ((301)

qrarg (e )t afwe: (&) faufiaeT )
gfgws, waw: @ g@@ () " 94E 03N

i wgomwfe: @ sl geafa
aotew  fogosdg  swsdETgEISSiT = 3R

gfaar tasersq vl fax gg o9
R PO 4 FredmEds 9 n3In

foogma  FEwsw wEA @dE T
UELeaeEaaT QU7 HivEst g8 o " Y|
FATXGAT T T sEHfT |
AFRTAEA AR AT A EATA_HIYN)

arart ¥ foar W fawmEr  sEoisEd; |
Fafor g AT (FdY) Weer qF AR 99 13S0

(a)7 faafewrim 34 ellg g |
UERIEREIPK] TR RUEC A STERT]

FAT Fw afqmr @R (F) wEAe AMEH
a(%ﬁmwgmmmua:n

goam  gE "@e gal gt waRw
(FawrfY) g TSR FISST qSATAU WAE 3L
T -
(3)of  Fur  afawrarsaer )
deserar Tl v
SR T EEATSHTIA (%011
et fewmami @t @y wafwg
HIAY g &% foem (Sem) @ 9o 1¥qn

TMIERH ISR e |
Foofwrra (&) fawds st

SHE wEEei AT
fdaaETg e SHSE R R0

(un-numbered verse in mss.)
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orgieafe fgm dfaesad

SRR A T g aed
qF A A mRfeE U

ana‘r (== 9%) )
t

ATHE
;TR (T Q) | FEAATT (W %) 1 WAy (T R9) ES 1L

(v 3%) 1 7= (¥1¥9) ¢ AR

tt fT arqsifery aarny )

gragwafiaas (Y-VI): VARIANT READINGS

. (o) #rgIotgTe wEAT
. {b) F. yal; F. @am,
. (d) E. wiifad for wfod; A. afer afeqa.

440. (0) All mss. fgor: for ¥ gar:; all mss, w==fwgar (E. F. wxfa: x)

5. (c} E. F. q== auffor

8. (a) A, fagdel

9. (» AEF. 70=w. () Allmss. 47 firf. (@) B. =, D. sqa

10, (a) C. das=9, D at g5 (b} B-F wuifigat. (¢} E. F. wavew & (d) A, F. =AW

18, (b B.C.D. @i &7 all mss. femmre. () A.B.C. D, gsagdtom, F. os=qafo. (@) All mss. 9§

{c. 93); F. g=zwr; B.CD.F. sl

12. (@) All mss. 324 (c. g89); B. 959 ¥q. (¢) E. wrn=taw; B, amg; A.B.C.D. waiwi, EF.
w7, (d) B.D.E.F. fafasimfasr

13. (a) A. FAt&. () A. 799, B.C.D. a7« E. S7o78. (¢) A.F. ¥591 94T, (4} B, wafort

14, (4) B.C.D.E. m@1g; C.N.EF, farmr. (b) D, fa3%; allmss. #2 fiufa. (o) C. 3=, B.¥Y,
F. ¥%; all mss. &ul; B.C.D.E. 914N, (d) A-E. 0===T: THERMAT:

15. (&) B-F. wimm; E.F. v, C. #m@t. () Allmss. qargr; F. sigmar. (@) E geygd 4
C. gear

16. (a) A. ¥zaW:; B. Fiwe. () C. g7 (D AE F3) @ () A =W, C. @@, ES |

17. (a) ABCD. 9wt (6) A. 79§, B.C.D.F. 9o, (¢} B.C. 2 am=ag. (d) Ali mss, fearient
(A, faeitirsai)

18. (@) A. sigl; F.#ra; B.CDE. ar#; C {wm. (6) BCDE. fm, F. fieq; B.CDE. §;
A.F. §m1; BCD.EF. umi. () A. tqan, B. 3wy, C. GFws. F. @7 &y, all mss. 351
{d) D. g=awaT

19, (@} C. 99T (6) A.B.C. 7%t 7 {c) All mss. ff 7efq (&) AE.F. ¥ qeaqend, B.C.D. 37 sqgqeead
C. (% =w )

20. (4} B. w==viw

21. (b) F. sa; F. fafa. (o) All mss. svamami

22 () Allmss. & fpod. () BD. feet

23. (b) B.D. . (d) B. fafg; A, &pm
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28.
29,

30.
31

32
33,
34.
35.
36,
EED
38,

39,
40,
41,
42,
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(o) A. E{?ﬂﬁf, D, E?I‘lﬁf

(@) A. TTEA, () A, T4 (d) All mss. ¥,

(@)D. gdw; B, wie; A, Tafa. (B) A, fefadfme. (@ AF. fafefsm, B, fafags,
C.D.E. fafagar; E. ufim:, F. /%0, () All mss, o1 (A, TPT0) ; A, ST, A. 750

. () A, eagfa, B.C.D.F, fadv, F. f3aioit; A, 99%; A, AT (8) A, gwsmedy. (o) B, wifgy; C.oqdm

(d) ABD. & 73, C. #4. (d) All mss. g

(@) A.B.D.E. et (b) E. 7541, {cd) A. =5 (for ©1) 275, () A, 771, D.F. 799

{@) A. ama=.. {b) Al mss. T for 7; A. 759F%, B, 959%1: () A. ®Rafe@dd. (@) Allmss.
AFAT (A, FaT).

(@) B.C. qeafawsast. () E.F. qaivi; AE. SgA73. (o) B.D. ¥fasl: Hen:

(a) A-E. mfmmmmt, F. 7. (5) A, sfe: §=1, BCD.F, 991, E. &9 (0) A.8.D.E. fzfamm,
C. fgfama; A. @rwmarsr, B.D.F. AmwEmd:, C. 9@d @7g:, E. g, (@) A.D. giem,
F. wieqort

(@) B. xuia

() BCD. om. §

(@) AB.D. add in the beg. 73, (b-0) A wisfgderamads 7 1 A7 qFaT . (@) A.E.F. qarfe
(@) E.F. &ady o

(5) B.C.D.E.F. 513, () Al mss. T1f:

{a) All mss. g7, (b)) A. qula; B-F. 76w (o) A. Fa139, F. §a1 99. (d) C. Aeadd

{«) B.C.D. gfav;, F. wi==m. (6) A.E.F. =iz, B. =g fg, C.D. =g fg:; F. 9788y (o} A, afawwey,
B.F. fgfama. () C. o, E. vzwmw; A, enfirsi, B safes, C. @fass, D, ais.

AEF, garag. () A. gEiart. (o) All mss. ITRIT for AamTf;, AE = for g

(a) F. 3 @, (5} F. g 7 for 3. () All mss, 439, A, fomi; F, fgaad,

{2) B.C.D. xzdfza. (d) A. @=m, B-F. ga17; ; B. 930y

(a) A.E.F. Tf; A. mavearesr, B.C.E.F, wam saer, D. wawawr, (¢) B-F. ¥ 7m; B-E. ufaam
{(a) C. 3003 () B.C.D). =aveata; All mss. =l

(@) A. w:; all mss. femafea, () All mss. fegaf. () A, 5fmd, B.C.D, g
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REARRANGED TEXT OF VEDANGA JYOTISA
SECTION I
BENEDICTION AND VALEDICTION
1. INTRODUCTION
Text 1

paricasamvatsaramayam yugddhyaksam prajipatim}
dinartvayenamasangam pranamya sirasd Sucihl{R-VF 1; Y-VJ |

Jyotisam ayanam pupyam pravaksyamyanupirvasahf
sammatam brahmanendranam yajfiakalarthasiddhaye/[R-VI 3; Y-VJI 2

prangmya Sirasa kalam abhivadya sarasvatim/
kalafiianam pravaksyami Lagadhasya mahdtmanahf!R-VJ 2

Purifying myself and saluting with bent head Prajdpati, 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 (gyana), I shall write syste-
matically about the effect on time of the movement of the luminaries, meri-
torious by itself and accepted by learned brdhmanas, for the purpose of deter-
mining the proper time for the different sacrifices. (R-V/ 1, 3; Y-VJ 1-2).

Area-dyotisa 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-¥/ 2)

2. IMPORTANCE OF ASTRONOMY
Text 2

veda hi yajiiartham abhipravritah
kalanupiarvya vikitas ca yajRah

rasmad idam kéalavidhanasastram

vo jyotisam veda sa veda yajfign{] 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-¥7 3)
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yathd Sikhd mayirdndm ndganam manayo yathdl
tadvad vedingasdstrangm jyotisam mirdhani sthitamf{R-VF 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. Ganita, a variant reading for jyorisa 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

somasiiryastrearitam vidvian vedavid asnute/
somasiryastrearitam lokam loke ca santatim{{R-VJ 30; ¥-VJ 43

One learned in the Vedas who has alse 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-¥.J 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 mdsavarsanam muhiirtodayaparvandin/
dinartvayanamdsingam( Indm} vydkhydnam Lagadho ‘bravitf]
( Y-VJ, unnumbered verse after 43)

Thus did the sage Lagadha speak in detail of the (synodic) months, the year,
the muhirias, the risings, the syzygies, the days, the (six) seasons and the
courses of the Sun with the (solar) months. (¥-VJ, unnumbered verse after 43).

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



SECTION 1I
MEASURES OF TIME, ASTERISMS ETC.
t. TIME MEASURES
Text 5

palani paficddasad apam dhrtani tad adhakam dronam atah prameyam|
iribhir vihinam kudavais tu karvam tan nadikayds tu bhaver pramanam!] Y-VJ 24

A vessel which holds (exactly) 50 palas of water is the measure called ddhaka.
From this is derived the drona measure (which is four times the ddhaka). This
lessened by three kudava measures (i.e. three sixteenths of an ddhaka) is the
volume measured (in the clepsydra) for the length of one nadika 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
15 I cc, The clepsydra also is not described here. There are several types of this, des-
cribed in astronomical works.

Noete 2. R-VJ 17 gives a substitute for this verse:

Text 6

nadike dve muhiirtas tu paficasat palamdsakam (? adhakam)|
maga( ? adfajkdt kumbhako dropah kutapair vardhate tribhib}|R-VJ 17

Two nadikas are one muhtrta. The ddhaka is fifty pales. From the ddhaka,
kumbhaka 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 nadika. Indeed, funda-
mentally the lacuna is to be supplied from usage. But here is lacuna with a vengeance.

Text 7

kala dasa savimsd syad dve muhiirtasya néigdike}
dvi( Ydvu)strimsat tat kalanam tu satechati tryadhikd bhavet/{(R-VF 16; Y-VJ 38)

The nadikd (mentioned in the previous verse) is ten plus a twentieth kalds of
time. Two nadikas make one muhizrta. Thirty times the muhdrta is a day which
is equal to 603 kalds. (R-VJ 16; Y-VJ 38)
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Text &

. .padas trimsat tu saikika{( ¥-VJ 12b)
. kdsthinam caiva 3k kalah/(Y-VJ 30d)

31 kdsthds make one pada. (¥-VS 12b). (Four padas) (equal to 124) kasthas
make one kald. (¥Y-VJ 30d)

Note 1. The word r@h here refers to the four padas given in the third foot of the
verse as catuspddi, being a compound of caturnam padanam samdhéarah, The word
pida itself means the number 31 by the statement, padas irimsat tu saikika (Y-VJ 12b).
The word pgda in this verse also signifies 31.

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

Text 9
kastha paficaksarg bhavet] Y-VJ 39d
One kdstha is equal to five aksaras (letters of double matras). (Y-VJ 39d)

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

Text {0
ardhapaficamabhas teptuf(R-VJ 9d; Y-VJ 10d)
Four and a half asterismal segments is one rfu. (R-VJ 9d; ¥-VJ 10d)

Note 1. The period of the Sun or Moon movirdg through 4} segments is a rtu
related to it, i.e. the Sun’s rfu or the Moon’s rr. But the popular riu or seasons is
only the Sun’s. (Cf. the Vedic statement: Madhu$ ca Madhavas ca Vasantikav reif
Stukras ca Suci$ eca Graismav ritif Nabhas ca Nabhasyas ca Vargikav rtiflsas ca frjas
ca Saraddv rtfifSahas ca Sahasyes ca Haimamav rtifTapas ca Tapasyas ca Saifirav
rtaf(Vaj. Sam. 13.25; Tait. Sam. 4.4.11.1).

Text 11

trisatyahndm sasastiv abdah sat cartavo ‘yane/
misa dvadasa siryah syul etat paricagunam yugamjl Y-VJ 28
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Three hundred and sixty-six days form the solar year. In the year there are
six rrus and two gyanaes (Sun’s courses). In the year there are twelve solar
months. Five yeats make a yuga. (¥-VJ 28)

Note 1. Thus we have the table:

5 gurvaksaras or 10 matras =
124 kasthdas
10 1/20 kalas
2 nadikas =
30 muhiirtas :
366 days ==

5 solar years =

1 kastha
I kald

= 1 nadika

1 muhiirta

= 1 day (i.e. the civil day)

12 solar months or 6 rtus or 2 ayanas or 1 solar
year
i yugu

Note 2. The nddikd 1s thus connected in two ways, first with the speech or
musical measure of mdird, and second with the flow of water in the clepsydra of 50
palas of pure water, measuring an ddhaka.

Note 3. Yuga means ‘joining or coming together’, technically 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 cach of the years of this yuga: Samvatsarah,
Parivatsarah, Ida(dayvatsarah, Anuvatsarah, Id(Ud)vatsaral (Vai. Sam. 27.25), with

some variants in certain places.

2. ASTERISMS: PRESIDING DEITIES

Text 12

agnift prajapatih somo rudro ‘ditir brhasputih]

sarpds ca pitaras caiva bhagas$ caivaryamapi caf|
savitd tvastatha vayus cendrdgni mitra eva cal

indro nirrtir dpo vai visvedevds tathaiva caf/

visnur vasave varugo ‘jaekapdt tathaiva caf
ahirbudhnyas tathd pisd asvine yama eva caf|
naksairadevatd hy etd etabhir yajiiakarmani
yajamanasya sdstrajfiaih ndma naksatrajem smrt(m//

(R-VJ 25-28 ; Y-VJ32-35)

The presiding deities of the asterisms (beginning from Krttikah) are, respec-
tively: Agni, Prajapati, Soma, Rudra, Aditi, Brhaspati, Serpents, Pitrs (Manes),
Bhaga, Arvaman, Savitd, Tvasta, Vayu, Indragni, Mitra, Indra, Nirrti, Waters,
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Visvedevas, Visnu, Vasus, Varuna, Ajackapdd, Akirbudhnya, Piisan, 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 (seikalpa of ) the yaga (of
the person on whose behalf the sacrifice is performed, viz.) the yajamana.
(R-VJ 25-28; Y-V7J32-35)

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

Text 13

ugrany ardrd ca citrd ca visakhi sravano ‘svayuk!
kerarani tu maghd svari jyesthd mitlam yamasya yat!] Y-VJ 36

The asterisms Ardrd, Citra, Visakhd, Sravang and Asvini are fierce. Maghd,
Svati, Jyestha, Milam and Bharani are cruel asterisms, (¥-1J 36)

Nete 1. These are mentioned here as an exception to the previous verse, and
the names of 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 updyasamuddesah bhive ‘py ahnah prakalpavet!
JjRevardsigatabliyasta(? tam) vibhajet jignarasing!|R-VI 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, ia order to get the various computa-
ticnal rules and results given in the work). The rule is; The known result is
to be muitiplied by the quantity for which the result is wanted, and divided
by the quantity for which the known result is given. {R-F.J 24; ¥-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: (&) If for so much quantity, (b) so much result is got, (¢) for this much quantity
given now, () how much is the result that wiil be got? The first two are called jAdra-
rasis and the next two are called jiicya-rasis. The application of the rule is: Take the
known result, i.e. (5), multiply it by the guantity (¢) for which the result is to be
known, and divide by the quandity (@) for which the result is given; thus the result
to be known, ie. (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
I. YUGA AND 1TS ELEMENTS
Text 15

udaya vasavasya syuh dinardsih sapaficakahf

rser dvisqspiiinam svad viméatyd saikayd strnam!{ ¥-VJ 29
paficatrimsam satam pavsnam ekonam ayandny rsch/

parvandm syac catugpado. . .. Y-V 30 a-c

savanendus trmdsandm sastih saikadvisapiikal
dyutrimsat savanasyardhal siryah sirnam sa paryayeh!] Y-VJ 31

sasaptakam bhayuk somah simyo dyiini trayodasal
navamani ty paiicahnah. .. A/R-VJ 18a-¢; Y-VJ 39a-c

Nete 1. The present section continues from verse Y-VJ 28, given in the previous
Section I1, Text 1!, and its meaning should be understood here, viz. the 366 days
form the vear and that in the year, there are 6 pfus, 2 ayanas and 12 solar moanths,
Five years make the yuga.

The number of risings of the asterism Sravisthd in the yuga is the number of
days plus five (i.e. 1830--5=1835). The number of risings of the Moon is the
days minus 62 (1.e. 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 minus
21 (i.e. 1830—21=1809). (Y-¥J 29)

In the same way, the total of the asterisms of the Sun (which comes round 5
times) is 135. There are one less (i.e. 134) gyanas of the Moon (i.e. its north-
ward and southward courses). There are 4 pddas (i.e. 4x31=124) parvas (or
paksas, or their ends, i.e, bright and dark fortnights) in the yuga.... (Y-W/
30 a-¢)
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There are 6011, 2, 7 (i.e. 61, 62 and 67) sgvana months, lunar (synodic) months,
and Moon’s sidereal months (cycles), respectively, in the yuga. Again, the sdvara
month contains 30 days. This plus half (i.e, 301} days make the solar 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 60+ 7 (i.e. 67) times durmg

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

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

(@) Sidereal risings (i.e. sidereal days)=solar risings (i.e. ordinary days) plus
solar cycles (i.e. solar years)=183045=1835 (given in the text as risings
of Sravistha).

(b) Lunar cycles=Syncdic months plus solar years =62--5=67 (as given in
the text),

{¢) Moon’s risings=Risings of Sravisthd (or any other star) minus Moon’s
cycles=1835—67=1768, as given in the text. The other given numbers
can be obtained from these by division or multiplication.

Note 3. Though the Moon’s gyanas are not commonly spoken of, it must also
have morthward and southward courses, during each sidereal cycle, since its orbit also,
roughly following the ecliptic, must cross the celestial equator northward and
southward.

Note 4. Since there are 2 pakgas (parvas) in each synodic month, there are 62x 2
==124 paksas in the yuga. It 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 reading navamdani of R-VJ 18 has been adopted in the place of
uttamani of ¥-ViJ 39, the latter being not suitable to the context,

2. LAGNAS IN THE YUGA
Text 16

Sravisthabhyo gu(ga)nabhyastit pragvilagnan vinirdiset]
sl Ystayrydn mdsin salabhyastan vidyat candramasan rtin)] R-VJ 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 (prag-lagna), and multiplying it by the number in
the group (here, of asterisms, viz. 27), we get the total number of fagnas in the
yuga (viz. 1835 27-=49 545), Multiplying the siderez] revolutions of the Moon
in the yuga by 6, we get the total number of lunar rius (viz. 67x6=402),
[Considering the mandatory verb in the first half of the verse, one can translate
it also as: Using the distance of Sravisfhd from the rising point (i.e. its hour
angle), and multiplying it by 27, we get the Jagna, in asterisms and parts).]
(R-VJ 19).

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 yugq,
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. Lagra, as usually used, is the point of the
ecliptic rising on the eastern horizon. Sometimes the word prdg-lagna is used to distin-
guish it from the Occident (West) Ecliptic point and Meridian Ectliptic point {dafama-
Iagna). Now-a-days Jagna is mentioned only in connection with the rgéis. 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 ihe 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 gu has been emended into ga, making guna into
gana by me. Dikshit has taken guna to mean 3, according to the bltitasarkiyd 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 Birhaspatya commits a
worse mistake by interpreling guna as 8 in the bhiatasankfya, which transgresses all
conventions. This kind of transgression wil! 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 Aélesa segment, respec-
tively (See ¥-VJ 7 in SectionIV.2, below). The ayanas have 3 rtus each. The sidereal
period containing 2 ayanas have 6 rtus. Inthe yuga, having 67 sidereal periods of the
Moon, the rtus are 67X 6=402. It is noted that while the names of the rrus Sisira,
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. 1 have emended sz into sta, making it starydn which means ‘pertaining to
the stars (szr)’, much like the Vedic word #arya, since the word sfarya is an uncommon
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word, it is easily mistaken 1o be sirya in the copying of manuscripts. But the lunar
rius cannot be related to the solar months, as it transgresses the statement ardhapaii-
cumabhas tv riufi, which justifies the emendation. Rgvedins pronounce even classical
da as fa as in the Veda itself.

3. Day-TiME
Text 17

gharmavrddhir apam prasthah ksapdhrdsa udaggataul
daksine tau viparyasah sanmuhirtyayanena tuf{ R-VI 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 ¢lepsydra). The night
decreases at the same rate and vice versa during the southward course. During
the whole course (apana) the increase or decrease amounts of 6 mubirias
(=12 nidikas) (R-VI 7; Y-VI 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, and
the increase per day, which is given as one prastha, can be calculated from the data in
the previous Section to be 4/61 nadikd. For the whole course of 183 days, the increase
1s 183x4/61=12 nddikas or 6 muhirias.

Note 2. The rate of increase given here is the average per day. It is very crude.
Actually, for the first and sixth months of the course it is approximately a sixth of the
total, for the second and fifth it is a third, and for the third and fourth it is half.

Nate 3. The total increase is not the same in all latitades. It is proportionate to
tan declination x tan latitude. The latitude corresponding to the fotal given here is
350, in the extreme north of India. The Vasistha Siddhanta of the Paficasiddhantikd
of Varahamihira gives the same total increase, not to speak of the crude Paitdmaha
Siddhanta.

SECTION 1V
TITHI, NAKSATRA ETC. OF CERTAIN SPECIAL DAYS
Tae Five-YEAR YUGA
Text 18

mdghasukiaprapannasya pausakrsnasamapinah/
yugasya paricavarsasya kalajfidnam prackasate/{ R-VF32; Y-VI35

Men (like the respected Lagadha) give the details about the times of various
items in the five-year yuga which begins with the bright fortnight of the month
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of Magha and ends with the dark fortnight of the month of Pausa. (R-¥J32;
Y-VI 5).

Note 1. This gives the epoch, necessary for calculating any item, using the rule of
three given in Section I1.3.

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

svar dkramete somdrkan yadd sakam savdsavaul
syar tadadi yugam mdghalh tapah Suklo ‘vanam hy udak|

prapadyete Sravisthddan siryacandromasar wdak]
sdrpardiic daksindrkas tu maghasravanayoh sadajf
(R-VJ 56, 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 the yuga, and the (synodic)
month of Magha, the (solar seasonal) month catled 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 Sravisthd segment, the Sun and the Moon
begin to move north. When they reach the midpoint of the Adslesg segment,
they begin moving south. In the case of the Sun, this happens always in the
month of Magha and Sravana, respectively. (R-VJ 6; Y-VJ 7)

Note 1. The VJ system has simplified the various periods as the § 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 calendrical purposes, which demand such
simplification, just as, in modern times, the year is taken by us now to have 365 days,
ordinarily, with one day more once in four years, calling it leap 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 Sravistha segment generally, unless
corrected. Further, the given cycle-days are mean, while the actual courses depend
upon the true Sun and Moon, affected by the equations of the centre. So, oaly the
region marked by the asterism Sravisthd can be specified. The exact points of the
segmenis where the courses begin were determined by simple calculations based on
inspection of the sky. For details see Introduction. The words ddew and ardhe in Y-VJ 7
signify that the exact point of the segments are meant, of course, for the civil calendar.

Note 2. Prapadyete here means ‘move’, not simply ‘reach’ and gyanam means
‘movement’, primarily. The secondary meaning is ‘the period of movement’. Only
the Sun’s ayaram is popularly used.



46 VEDANGA JYOTISA

Note 3. The beginning of the northward movement of the Sun at Sravisthd and
the mention of the day-time to be Jeast here (see Sn. IIL.3, ¥-VJ 8) shows that this is
the time of the winter solstice. From this, the time when the otiginal 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 BEGINNING OF THE AYANAS

Text 20

prathamam saptamam cdhur ayanddyam frayodasamy
caturtham dasamam caiva(? ca dvik) yugmadyam bahule ‘py riauf{(R-VI 8; Y-VI 9

vasus tvasfa bhavo ‘jas ca mitras sarpo ‘Svinau jalamy
dhdtd kas cdvanddyds syuh (R-VJ 9g-¢c; Y-VJ 10 a-c)

The first, seventh, and thirteenth #ithis of the bright fortnight and the fourth
and tenth of the dark fortnight arc at the beginnings of the first five ayanas.
These occur twice, (i.e. these five are to be repeated for the next five ayanas).
(R-VFIg; Y-VJ9)

The naksatras at the beginning of the ayanas are Sravisthd, Ciird, Ardva,
Piirvaprosthapada, Anuradhd, Aslesa, Asvini, Parvasadha, Uttaraphalguni and
Rohini. (R-VJ 8a-c; Y-VJ 9a-c)

Note 1. What is actually given is ‘the beginnings in the even #ithis, 4th and 10th,
are in the dark fortnight’, In the ayana there are 6 synodic months and 6 tithis more
because the yuga=-62 synodic months==10 ayanas, already given. So, every seventh
comes as the beginning. Rfu means ‘a repeating period’, here, the fortnight.

Note 2. Since in the ayana there are six sidereal revolutions of the Moon and 18 x 9
more nakgsatras, every nineteenth beginning from Sravisthd occurs as an apana-
naksatra, Dhata is used as a synonym for Aryaman.

Note 3. T have emended caiva into ca dvih, omiiting the useless word eva, which
is better than Barhaspatya's explanation that the last foot with nine syllables is an

arsa-prayoga.
4, THE Visuva

Text 21

visuvam tadgunam dvabhydm ripahinam tu sadgupam|
yalighdham tani parvani tathordhvam ( Ptathdrdham) sa tithir bhavet{[R-VJ 31
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visuvantam dvir abhyastam riiponam sadgunikriam|
paksd yadardham paksanam tithis sa visuvan smytak/{Y-VF 23

trtiyam navamim caiva paurnamdsim trayodasim {7 misim athdsite)|
sasthim ca viguvdn prokiah dvadasydam ( ?dasim) ca samam bhavef(| R-VJ 33

Double the ordinal number of the visuva (or equinoctial point) and subtract one.
Multiply this by 6. The parvas goune are got. Halve this number. The fithi at
the end of which the visura occurs is gof, (R-¥J 31)

Take the ordinal number of the visuva 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 visuva occurs. (¥-VJ 23)

The visuva is declared to occur in the bright fortnight, at the end of the rithis
Treiya, Navami, Full Moon, and in the dark fortnight, at Sasthi and Dvadasi.
This is repeated once again. (R-¥J 33)

Note 1. The visuvas, being equinoxes, occur at the middle of each of the ten
ayanas. The interval between the visuvas is 124/10 parvas=12 parvas and 6 rithis. So,
the time gone at the ath visuva=(n—1) (12r 6H=(2n—1) (6P 3)=2rn—1)x 6 parvas
and half that of rithis.

Note 2. There is no verse in either R-VJ or Y-VJ giving the nakgatra of these
points.

Note 3. R-V.Jf means the same as Y-VJ 23, Also R-V/J is only an enumeration of
the result of R-VJ 31,

Nofe 4. rrayedasa, meaning the 13th tithi, in R-VJ 33 is wrong, and seems to have
found a place here by correspondence to the word frayodasam in R-VJ 8. In that verse
it is proper since the beginning firhis are given for the apana points. But here the ends
of the tithis are given and there is dvadasim, which is correct. drddasyam in the latter
half of the verse is to be emended to dvadasim, 1o fall in line with the other adverbial
accusatives.

5. RTUS IN A YUGA

Text 22

ekantare ‘hni mdse ca parvam krivd > dir( ?m) uftarah/
ardhayoh paficavarsanam mydu (?rdu) paficadasdstamel{¥Y-VJ 11

In each of the the two halves of the five-year-yuga, in the alternating periods
of one synodic montk and #ithi, the next riu occurs after the previous one, (in
other words, the consecutive rzus occur at intervals of two synodic months and
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two tithis because 30 rfus make up 62 synodic months). Regarding the eighth
riu, the 15th #ithi comes as the beginning tithi. (¥-VJ 11).

Note 1. The first ptu of the yuga is Sisira, as can be seen from the statement that
the first p2u month is Tapas (vide R-VJ 7, Y-VJ 6), Tapas and Tapasya being the months
of Sisira (cf. Tapas ca Tapasyas ca Saisirdv ptii, Vaj. Sam. 13.25; Taitt. Sam. 44.11.1).
The next ptu Vasanta begins two synodic months and two tithis later, 1.e. on Caitra-
Sukla Trtiya, Sisira having begun in the Mdagha-Sukla Prathamd. This continues for
the rest.

Note 2. The 15th tithi mentioned as the beginning of the Sth pru is Parnimd. 1
have emended mrdu as rduv and have taken it to mean a contraction for riu-dyu.

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

du (?dyu) heyam parva cet pade. . . .
bhagarmand 'pavyjyamsan nirdised adhiko yadij{ Y-VI 12 ae-d

If the end of the syzygy occurs within the first pdda (i.e. 3 parts of the day),
that #ithi is to be omitted from the reckoning. If the parts are more than 31,
the parva whose tithi is to be omitted is to be found by subtracting the number
of parts that has to be lessened for the elapsing of one parva each. (Y-V7F 12
a, c-d)

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

Note 2. Even today, the syzygy falling before or after mid-day is crucial in decid-
ing the day for the performance of is#i, though the #ir// is taken now as true tithi.

Note 3. The parts of the day, at which the end of each successive parva occurs,
is 30 parts less and less each parve, since the duration of each parva= days in the yuga
divided by 124=15 days minus 30 parts. This means 2 parts less for each tithi.

Note 4. The verse, however, takes for granted that the parts of the day at which
the parva ends is known, for then alone can we know in which pada of the day the
parva-end falls. This can be learnt only by implication from the second half of this
verse, since nowhere else in the work has it been given. We can proceed taking the
successive 15-day periods in the yuga, subtracting 30 parts for each, to get the end of the
successive parvas. This is given in the verse. But this is the same as taking the parva
number and subtracting 31 parts, or one pdda, for each parva. Since we want only
the parts, and can neglect whole days accumulated, and, since 4 padas make a full
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day, we can cast out fours, take the remainder and subtract one, two or three pddas
for the remainders 1, 2 or 3. Or, which is the same, we can add 3 pddas or 94 parts,
add 2 padas or 62 parts, or add one pdda or 31 parts to the number of the parvas for
the remainders 1, 2, 3 respectively, interpreting bhdgdtmand to mean pada-bhagdtmand.
Thus we get the simple rule implied by the second half of the verse: Take the ordinal
number of the parva. 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 parve ends,

Example. Find the parts of the day ending: (i} 37, (i) 43, (i#i) 54 and (iv) 68 parvas.

() Casting out fours from 37, | remains. So, 9337+ 124=130/124=6 (module
124). So, 6 is the number of parts of the day at which the 37th parva ends. Verification:
371830+ 124=>546 6/124 days and the 37th parva ends.

(if) Casting out fours from 43, remainder is 3. So, 43+31=74 is the number of

parts ending 43 parvas. Verification: 43 % 1830+ 124==634 74/124, which gives 74 parts,
neglecting full days.

(i) Casting out fours from 54, 2 remains. So, 62+54=116 parts at the end of
54 parvas. Verification: 54x 1830+ 124=796 116/124 days, which gives 116 parts,
neglecting full days.

(iv) Casting out fours from 68, zero remains. So, 68 itself is the number of parts
of the day at the end of the 68th parva. Verification: 68 x 1830-=-124=1003 68/124,
which gives 68 parts at the end of 68 parvas, neglecting full days.

Note 5. For the sake of convenience, the civil calendar requires the reckoning
of days from I to 15, consecutively, taking the synodic month to contain 29 or 30
full days. By taking or omitting the day for is¢/ according to this rule, the isf/ day can
be made to be always on the first day of the fortnight, and the jump at any day of the
fortnight owing to tithi-ksaya or avama can be avoided. The subsequent fortnight
when this rithi-ksaye will fall, can also be determined.

Note 6. The Rgvedic recension does not have this verse, but the number of parts
at parva-ending is required for R-VJ 20 and 13.

Note 7. Tilak correctly notes that if the civil calendar Is to keep sufficiently near
the religious calendar, a day has to be omitted for each yuga, without being counted
in it. He thinks that this verse actually gives this by the words dyu heyam. But, where
is the day to omit? Like the intercalary month, the day must be mentioned first as
an extra day of the yuge, and then it should be said that it be omitted for reckoning
the naksatra, tithi etc. and their characteristics, Otherwise dyx heyam cannot mean
what he says. For his explanation that the 93rd parva day was so omitted, he says
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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 interpretation
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 brhaspatind bhuktah mindt prabhrti rasayah/
trivrtdh (Pte hrtah) paficabhir r (? bhil) 13 yas Sesas sa parigrahah
(Y-VI, un-numbered verse after 4)

Count the rdsi (30° sign division of the zodiac) in which Jupiter is situated
from the rasi called Mina (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-
vear yuga. (¥Y-VJ, un-numbered verse after 4).

Note 1. The five years are named, respectively, as stated earlier, Samvatsara,
Parivatsara, Idavatsara, Anuvatsara and Id (Ud)vatsara. As any day of the Vedanga
calendar is specified as this day, of this fortnight, of this month, of this year, the ordinal
number of the year is also required to specify the day. R-¥J 4: ¥-VJ 13 under Sn. V. 1,
below, will Mustrate iis use.

Note 2. This verse 1s patently an interpolation, Firstly it is un-numbered and
found only in the Ygjusa recension. Secondly, the word rasi itself, meamng the division
of the zodiac of 30° each, named Mesa (Aries), Rsabha (Taurus) to Mina (Pisces),
is of foreign origin and came into India only during the first centuries A.D. along with
Greek astrology. Upto and including the time of the early astronomical samhitds of
the last centuries B.C., the only zodiacal divisions known in India were the naksatra
divisions. R45i as used in the ¥J means only ‘group’. for example ‘parva-rdsi’, meaning
the ‘group of fortnights” and *bha-rasi’, meaning the ‘group of naksatre segments’.

Note 3. This verse serves a useful purpose and that is why it has been interpolated.
The calendric system of the FJ is purposely made approximate, in order to serve as
a good civil calendar and serve simply as a framework for the religious calendar. In
course of time, the error from the correct synodic cycle or solar sidereal year will accu-
mulate and the calendar, on account of wandering farther and farther away from the
truth, will not serve as a framework for the religious calendar. This happens so rapidly
that even within a few yugas it would become useless, if it is not linked to actual ob-
servation by perfodic corrections, in the same way as the purely lunar calendar of the
Muslims is corrected by the observation of the first appearance of the crescent Moon.
But unless connected with the solar year, the Muslim months will recur earlier and
earlier so that there is an excess of three years in a century. The Hindu lunar calendar
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is linked with the solar year by intercalary months (adhimasas) so that it does wander
away. Now, the omission of an adhimdsa at intervals indicated by observation in the
sky, will link the erroneous civil ¥ calendar with the actual calendar. But, in course
of time, less dependance on observation and more on calculation came into practice.
Here it is linked with the correct Jovian year. As discussed in the Introduction, Vara-
hamihira, linked the rough Paitamaha Siddhdnta of the Paficasiddhantika with the
Saka year.

SECTICON V

DAILY TITHI, NAKSATRA ETC.

1. INTRODUCTORY

In Section IV calendric details like #thi and naksatra of certain specific days, for
example, the beginning of the ayana, were given as already calculated, because they
are small in number. Even for the rtus, which are thirty in number, these details were
given by a rule for calculation, though very simple. But there are 124 pgrvas and 1860
tithis. Details like their ending moments cannot be given readymade, because they
are so numerous. This calculation has to be done in each case and involves large
numbers, To accomplish this mentafly, ingenious rules are given in this Section.
Scholars who tried to interpret the P77 did not even guess that this is what is done here,
and sc failed, some to a greater degree and some to a smaller degree, baffled by the
obscurity of the terms used, for, as the saying goes, vakyarthaifigne tatparyajfidnam
api kdranans.

2. COMPUTATION OF PARVARAST

Text 25

nirekam dvidasabhyastam dvigunam gatasamyutam|
sastya sasiyd vutam dvabhyam parvandm rasir ucyatel[R-VFI 4; Y-VF 13

Take the ordinal number of the year in the yuga. Lessen this by 1, multiply by
12, again multiply by 2, add the parvas gone in the year, for every 60 of the
total parvas add 2, and the number obtained is the parva-rasi (i.e. the total
number of parvas gone at the time for which caiculations are to be made). (By
repeating the word, we can also interpret it as: Multiply the years gone by 12,
add the months gone, double what is obtained, add the parvas gone, if any, etc.}
(R-VF 4; Y.VJ 13)

Example. Find the parva-rasi before the point of time indicated by Anuvatsara,
Karttika Bahula Navami,
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Anuvatsara is the fourth year of the puga. So, 3 years, 9 months and one parva
(Sukla) are gone. From this:

Parva-rasi=(3x 1249) 24142 (for 60 parvas gone)=93

Note 1. In each year there are 12 synodic months, each month having 2 parvas.
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 pgrvgs in the yuga.

3. ASTERISMAL PARTS
Text 26

syuh pado ‘rdham tripadyd ya tridvyeke *hnab krte( 7t@) sthitim/
samyenendoh sty( 2stvryno *nye tu parvakdh paficasammitah]] Y-V7 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. 31 parts), two quarters
(i.e. 62 parts), three quarters (i.e. 93 parts} and without residue. But 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 civil days in the yuga,
containing 124 parvas, being 1830, at a quarter (i.e. 31) of the parvas the days gone are
457 and 62 parts. The Moon’s asterisms gone are 1809--4=452 and 31 parts. At haif
(te. 62) of the parvas, the days gone are 915 and the asterisms gone arc 904
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 the day-
parts are full quarters, the asterismal parts are also full guarters, But at all other parvas,
the day-parts being naturally full, (since the division of the day into 124 parts are
expressed for this purpose), the asterismal parts cannot be full. So another division
of the day called kalgs, into 603 parts, is required to express the times of the beginnings
of the asterisms. In this unit, the asterism takes exactly 610 to pass. It is five times
the number of parts taken by the ithi to pass and we have 122x 5=610.

This simple statement of fact has made the verse difficult to understand, because
it 1s worded in obscure terms. The difficulty in understanding has naturally led to
corruptions in the readings, adding to the difficulty. It is also to be noted that mandates
giving the purpose are comparatively easier to understand than statements, because
knowing the purpose it is easy to guess the method given to achieve the purpose from
the given data.



V. DAILY TITH{, NAKSATRA ETC. 33

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 ydjiikas,
adding some to the new moon fithi and some to the praripad, 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. BHAMSAS OR NAKSATRA-PARTS
Text 27

bhaméal syur astakdh kdryah paksadvadasikodgarah!
ekadasagunas conah Sukle 'rdham caindavd yadifjR-VY 10; Y-VI 3

Eight naksatra-parts (bhdmsas) 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 naksarra (and not the Sun’s). (R-FJ 10;
Y-VJ 15)

Note 1. The naksatra-parts mentioned here are 124th parts. The parts are intended
to be used in verses R-VJ 14-15: Y-VJ 17-18, to find the naksatra of which these are
the parts. This is the point of the raksatra of the Sun and Moon at the end of the new
moon, and of the San at the full moon parva, without the 62 added, and of the Moon
with the 62 added.

Example. Find the naksatra-part of the Sun and the Moon at the end of the 93rd
parva,
Working as per instructions in the verse:
93--12=7 quotient, 9 remainder.
Tx8+9x 11=155=31, casting out 124,

This gives the Sun’s naksatra-part. Since the parva ends a bright fortnight, that is, it
is a full moon, the Moon’s naksatra-parts are got by adding 62, i.e. they are 93.

At the end of the previous, i.e. 92nd parva, which is new moon, the naksatra-
parts of both the Sun and the Moon are: 7x 84+ 8x 11=144=20, casting out 124,

Note 2. The proof of the rule is as follows: In the yuge, containing 124 parvas,
the Sun traverses 5x27=135 naksatra segments. During each parva, it traverses
135+ 124=1--11/124 naksatra segments. Taking the parts alone, this is 11 of the 124th
parts, At the end of 12 parvas, it is 12 <X (1+11/124)=13 8{124. Taking the paris alone,
this gives 8. So, for every 12 parvas, it accumulates by 8. For the remainder, the parts



54 VEDANGA JYOTISA

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 nakysairas and 62 parts away. So we
add 62 parts for the Moon.

Note 3. ardham here means ‘half (of 124 partsy, 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 aiso.

Note 4. '‘Barhaspatya’ has not undetstood the second half of the verse. He writes:
“*Should the tweive half-months be co-terminous with a complete lunar month, the
Moon is half naksatra and 11 amisas 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 #neh 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

Texr 28

navakair udgato *msah syad inah saptaguno bhavet/
avapas tv ayuje ‘rdham syat paulastye ’stam gate *param[} Y-VJ 16

paksat paficadasic cordhvam tad bhuktam iti nirdiset/
navabhis tadgate ‘méas syad inamsadvyadhikena tu/[R-VJ 13

Dividing the number of parvas by 9, take one part for each quotient. Each
of the remainder should be multiplied by 7 and added. If the quotient is odd,
add half, (that is 62 parts). If the Moon Is seiting when the Sun rises, (i.e. if
full moon parva), add another half (i.e. 62 parts). (Y-VJ 16).

Note 1. Paulastya (or Paurastya) is an old name for the Moon. The sum of the
hour angle-parts of the Sun and those of Sraviszhd at the end of the parva is given
here. Since the hour angle of the Sun is already known, we can know the hour angle
of .S‘ravis_zkd by subtracting the Sun’s parts from this. As the hour angle-parts of
Sravistha gives the rising point of the zodiac, the asterism’s rising point ¢aa be got by
multiplying it by 27 and dividing by 124. This is the Lagna (Orient ecliptic point) in
terms of the naksatra and its parts and envisaged in R-¥J 19 in 8n. II1. 2 above. There
the number of stellar Jagnas was only apparently given. Here we get the method to
find it.

Example. What is the hour angle of Sravisthd and the lagna at the end of the 93rd
parvag ?
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The Sun’s hour angle, already found, is 62, the parts of the day gone being the
hour angle (cf. ¥-¥J 14, Note 1 in Sn. V. 3 above). The sum to be got by this verse
is found thus:

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

1% 1043x 762 (for full moon)=93. This is the sum.

Subtracting the Sun’s hour angle, 93—62=31, is the hour angle of Sravistha.
31X 27+ 124=63 asterisms counted from Sravisthd, i.e. 93 parts of Bharani,
is the rising point, lagna.

After the 15th fithi of any parva, (i.e. at the end of any parva), the total of the
bhasesa (mentioned in the previous verse, R-V7 12) is to be got in the following
manner: For every quotient of division of the number of parvas by 9, one diurnal
part is to be taken. For each remainder, two parts less than 9 (i.e. 7) parts are
to be taken, (R-¥7J 13)

Note 2. It may be seen that R-VJ 13 is parallel to ¥-FJ 16 and that its meaning
is the same as that of the first haif of the Iatter.

Note 3. Since after every 3 fithis, the diurnal parts are 6 less, and the part of the
rise of Sravisthq 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 iess.
From this, the diurnal parts of Sraviszhd 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 § X {(—25)= —125=1 (med. 124).

Note 4. Without using this verse, the hour angie 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 Sravisthd is
given. So, if » is the number of the parvas, the result got in the verse=5n-42 diurnal

parts.

nf124 > 5x 124==5n, being the zodiacal position of the Sun

5n-+-2x 94n=>5n-64n (mod. 124)

=35n+2n+62n=Tn (if n is even) or Tn4-62n (if # is odd, i.e. full moon, when
the Moon is opposite the Sumn).

Now, Tn==nx63/9=03 (g+r/9), where g is the quotient and r the remainder
of nf9).

=63g+Tr=(62+1) g+7r=062g-+4+7r

=g+ 7r (if ¢ is even) and 62+¢+7r (if g is odd)

Thus we have the total result given by the verse, g+7r, (4-62 if ¢ is odd, 62
more if » is odd or full moon).
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Note 5. ‘Barhaspatya’ has not translated the third quarter of Y-VJ 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 cirle, viz. the eastern horizon,
the meridian, the western horizon and the nadir meridian. Tilak has condemned this
as baseless.

6. NAKSATRA AT ANY PARvVa
Text 29

javadyamsaill samam vidyatr pirvirdhe parvasutiardh|
bhadanam sydc caturdaSyam dvi(?dyu)bhagebhyo 'dhiko yadij|
R-VJ 15; Y-VJ 17
jau dra gah khe sve 'hi ro 5a
cin mii san yoh si ma dha pahl
re mr gha svda ‘po ‘jah kr syo
ha jye sthd ityrksa lingaihf] R-VJI 14; Y-VJ 138

Take the naksatras represented symbolicallyby jau etc.in the given series, in the
order one, two, three etc. of the parts of the naksatras (found in verse R-VJ
10, Y-¥JF 15; Sn. V. 4), each to each. So many parts of that naksatra has gone
at the end of that parva for which that bhamsa has been found. If the parva 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 (bhddanam) will fall in the
parva-tithi, i.e., the 15th tithi itself. If the naksarra-partts 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 5YMBOLS

No Symbol Naksatra Ne.  Svmbol Naksatra

1 Jau Agvayujan 14 Ma Aryami {Uftaraphalgun)

2 Dri Ardrd 15 Dhak Anuradhih

3  Gah Bhagah {Piirvaphalguni) i6  Nah Sravanah

4 Khe Vidikhe 17 Re Revati

5 Sve Visvedevah 18 Mr Mrgasirsam
(Uttarasadhd) 19 Ghih Maghih

6  Hih Ahirbudhnyah 20 Sva Svati
(Uttara Prosthapada) 21 Pah Apah (Pirvasadha)

7 Ro Rohini 22 Jah Ajaejapéat

8§ Sa Aslesa {Plirvaprosthapada)

9 Cit Cirtra 23 Kr Krttikah

10 Mi Mali 24 Svah Pusyah

1 Sa Satabhisak 25 Ha Hastah

12 Nyah Rharanyah 26 Jye Jyestha

13 Si Punarvasu 27 §thah Sravisthah
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Nofe 1. In the Javadi arrangement of naksatras enumerated here, they have
been arranged from Asvini, each being the sixth from the previous and represented by
means of indicatory symbols formed by syllables taken from their names or their deities.

Example. At the end of the 93rd parva, what i5 the naksatra of the Sun and of the
Moon, and alse 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
the Moon’s 93. So the Sun’s naksatra is 31 (mod 27), i.e. the 4th naksatra in the Javadi
series, viz. Visdkhd 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 other.

The answers can be verified directly thus: For the 124 parvas of the yuga, the
Sun traverses 135 naksarra segments. For 93 parvas, it traverses 93> 135+-124=101
and 31/124 which {mod 27) is 20 and 31/124, i.e. 31 parts in the twentyfirst naksatra,
i.e. Visakhd, reckoned from the first, viz. Sravistha.

Note 2. The R-V/J recension has the reading uttare in the place of uttarah, which
gives better grammatical agreement. The last quarter of this recension, the corrupt
kasthanam devind kaldh, has strayed here from elsewhere. The words dyubhdgebhyo
‘dhiko yadi is essential to complete the expression bhadinam syac caturdasyam.

Example. The number of the Moon's naksatra-parts is 93 at the end of the 93rd
parva, falling at 62 parts of the day. Does the beginning of the naksatra fail in the 15th
or ldth tithi?

The Moon’s naksatra-parts being greater than 62, the beginning of the naksatra
falls in the Carurdasi tithi. This is got by contrast from the given rule. Positively, the
Moon's naksatra-parts, 93, being greater than the day-parts, 62, the beginning falls in
the Caturdasi day, that is, the previous day.

Explanation. Since the naksatra takes 7 kalds longer than the day to pass, the
naksatra-part takes longer than a day-part to pass. So, if the naksatra at parva is
greater than the day-parts, more time than the day-parts would have been taken
by the ngksatra-parts to pass. Therefore, the naksatra must have begun earlier than
the civil day. How much earlier is given by the verse R-FJ 11: ¥-¥7 19, below. (Sn.

V. 7.

As for the first rule, referring to the fithi proper, haif the naksarra-parts, ie.
62, takes certainly less time than one fithi, which takes 122 parts to pass. So the
naksagtra must have begun right within the parva-tithi, that is, the 15th tithi itself,
either 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 #izhi 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 §5th ¢ithi itself but on the previous day, If the naksatra-
parts are 22 and day-parts 64, the beginning falls in the 15th #4i on the same civil
day.

7. KALAS FOR MOON's NAKSATRA
Text 30

kdryad bhamsdstakasthine kald ekannavimsarih/
anasthane dvi(hri)saptatim udvaped imasambhavef{R-VF 11; Y-VJF 19

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

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 kelds for each
of the number remaining. (This meaning is clearer in the R-FJ reading.) (We
get the time of the day, in kalds, at the beginning of the parva-naksatra, that is,
the Mcon’s naksatra at the new or full moon.} (R-VJ 11; Y-VJ 19)

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

Example. Find the kalds at which the Moon's naksatra at the 93rd parva begins.

From the previous example, the neksarrg-parts at parva is 93=11x8, plus 5,
remainder. The kalds required=11x19—73x5=209—365, which, counted from
the beginning of the previous day is (2094603)—365=447 of the previcus day.

The above result can be verified thus: The time of the day when the 93rd parva
ends is 62 parts (as found in Note I to verse ¥-¥7 14, Sn. V. 3) which is
62 603:-124=301} kelds of time. The Moon’s raksatra-parts gone is 93, Since
each naksatra takes 610 kalds to pass, to pass 93 it takes 93610124 =457} kalds.
So the raksatra begins at 4573 kalas earlier than the 3011 kalas of the day, which
is 301316034574 =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 17X 67x27+-124=
248+1/124, which gives rise to one part. 248 nakgatras take 248X 610--603=250
days+530 kalzs=251 days-73 kaelds. This corresponds to one part. For 8 parts,
it is 8 x (—73)=—584=19, neglecting whole days,
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Note 2. This verification itself shows that the emendation of 4vi into ri is
necessary and correct. Tilak has mistaken the meaning of the world udvaper as ‘putt-
ing in or adding’, and made mistakes in his interpretation. Avapa means ‘sowing or
putting in’, not wdvapa which mean ‘taking out’, avapodvipa 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 ¥-¥7 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 & parts
mentioned not as it is, but as 12 parvas (the origin of the 8§ parts), has added to his
difficuities.

‘Barhaspatya’ has understood the meaning of udvapet correctly, but has made
the same mistake in understanding @na as he has done in Y-FJ 15 (Sn. V. 4). He
translates the second half as: “Introduce minus 72 kalds 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-NAXSATRA IN THE JAVADI SERIES
Text 31

tithim ekddasabhyastam parvabhamsasamanvitam/
vibhajya bhasamithena tithinaksatram dadiser]| Y-VJ 20

Multiply the #ithis gone after g 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 Jdvgdi
series, the naksafra current at the #ithi must be found. (Y-VJ 20)

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

8% 114-93 parts (got for 93 parvas)=181 (mod. 27)

Applying the Javad! series, the 19th, Magha, is the naksatra of the Bth tithi.

Rough verification: Normally the Moon's nakgatra 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-naksatrg 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 11 x5 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 rithis). So, if the tithis are multiplied
by 11 and added to the parva-nakgsatra-parts, we get the naksatra equal to the number
of tithis after the parva-naksatra as the naksatra 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 less
than the correction.

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

By Y-V7 15, the naksatra-parts are 24 at parva. By this rule, 2411 x 10==134=<
26 (mod. 27). The 26th in the J@vadi is Jyestha. But the correct naksatra is Aniirddha
114 parts at the end of 10 rithis. It is got thus: The required raksatra and parts at
parva=the ngksatra and parts at parva (that is, Pusya 24 parts)+ 11 naksatras—17x
105 (=34 parts)=Aniaridha 114 parts.

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

Tilak has got the idea correctly. But ‘Barhaspatya’, missing the meaning, has
given an involved formula, needing 2 more involved explanation. Sudhakara Dvivedi,
thinking that the formula must give the ngksatra-parts also correctly {the parts are
not given in this rule) has made drastic emendations in his wsual way, with bhira-
sankhyd, which could never have been used by the author.

9. BHADANAKALZ

Text 32

yah parvabhadanakalas iasu saptagunam tithim|

uktah (Tyukiyd) tdsam vijaniyar tithibhidanikak kalgh{[R-VJI21; Y-VJ21
R-VJ reads the second half as:

praksipet kald (?pettat) samithas tu vidyad adinakih (bhadanikah) kaldh!f

Adding kalds equal to seven times the tithis elapsed after the parva, to the
bhadarakali of the parva we get the bhadanakalds pertaining to the rithis
(i.e. the times of the beginning of the naksatras current at the end of the tithis).
(R-VF 21; Y-VJF21)

Note 1. The tithi here is loosely taken as equal to the day, though correctly
it is 2 parts (about 10 kalds) less. Since the duration of the naksarra is 610 kalds,
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that is, 7 kalds more thau a day, the naksatra begins 7 kalds later each day or loosely
cach tithi. Hence the rule of adding 7 times the fifhis.

Example. Find the beginning of the naksatra current at the end of the 8th tithi
after. the 93rd parva.

The beginning of the naksatra in question is 7 8=>56 kalas later than the parva-
bhidanakalas got in the example in Y«V7 19 (Sn. V. 7), viz, 447-1-56=503 kalas of
the day previous to the 8th rithi.

10. TIME OF THE DaY! POSITION OF THE SUN

Text 33

atiiaparvabhagebhyal sodhayed dvigunim tithim]
tesu mandalabhdgesu tithinisthdmgato ravilh{[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 fithi ends, (which is
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 foilow, (8n. V. 11, 12}, deal purely with the Sun.
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 ciccle at that time.

Example. What is the time of the day when the 8th tithi after the 93rd parva ends?
Where is the Sun in the diurnal circle af that moment?

The time of the day=The time of the 93rd parva minus § x 2==62-—16=46 parts
of the day.

Dividing the diurnal circle into 124 parts, the Sun will be at the end of 46 parts
counted from the east.

Note 2. ‘Barhaspatya’, in his explanation, asks us to take for example, the
Sun’s diurnal position at parva to be 31. It can never be an odd number of parts. If
he takes, as he does in his interpretation of Y-¥J 16 (Sn, V. 5), that the parts are
reckoned for each quarter-day separately, how are we to know in which quarter-day
the parts lie?
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11. SUN’S NAKSATRA AT ANY TIME
Text 34

ekadasabhir abhyasya parvapi navabhis tithim|
yugalabdham saparva syar vartamangrkabham kramdyf{Y-VJ 25

Multiplying (the number of) parvas elapsed by 11 and the rithis 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 pars of the
Sun’s naksatra which have elapsed, (counted from Sravistha) in the regular
order. (¥-VJ 25)

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

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

Note 1. The R-VJ does not have this verse, perhaps feeling no need for the
Sun’s naksairg. Even in Y-VJ 15 {Sn. V. 4) the purpose is, perhaps, only to get the
Moon’s naksatra and parts, the Sun’s naksarrq 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 neksarre already found.
For instance, adding 8 x 9=72 parts to Visakhd 31 parts found in the exampie under
Y-VF 17-18 (Sn V. 6), we get Fisgkha 103 parts, found in the example here.

Note 2. “Barhaspatya’s’ translation is defective, because saparva has been omitted.
He says that the Sun’s nakgatra is got by this verse. Without adding the number of
parvas as given by the expression saparva, the saksatras cannot be found because the
whole 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 tithi,
is also unnecessary, since the parvg-naksatra can be found simply by taking the rithi
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

sitryarksabhdgdn navabhir vibhajva
Sesam dvirabhyasya dinopabhuktih}
tithi( Mhe)r yurd bhuktidinesu kalo
yogam (2yogo) dinaikadasakena tadvatf{Y-VJ 26

Divide the parts of the Sun’s naksaira by 9. Muitiply the remainder by 2. This
is termed the partial complement for the day’s parts. Add to this the comple-
ment for tirhis, got as quotient, to obtain the total complement to be added
to the day’s parts. Add the total complement to the naksarrg-parts and divide
by 11. The result is the day before the completed day’s parts when the naksatra
began. (Y-VJ 26)

Example. The parts of the Sun’s naksatra at the end of the 8th tithi after the 93rd
parva is 103 of Visakha. The parts of the day when this tithi ends is 46. Find the day
and parts when Visghhd began.

Since 103/9=11 and 4/9, the partial complement is 8/9. The quotient being 11,
the complement due to the rirhis is 11 x2=22. The total complement, ie. 22 8/9,
added to the parts of the day, viz. 46, is 4622 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,
Visakhd began 11 4/9 days before the 68 8/9 parts of the day of the 8th #irhi, ie. 137/9
parts of the day of the 12th rithi.

Note 1. The translation given by me here, follows that suggested by Tilak,
after examining the translations of Sudhakara and ‘Barhaspatya’. All agree in the
final result. But Tilak’s is a circumlocution because he wishes to use ail the words
in the verse. As it is, neglecting the last part, the rule can be given simply as: “Divide
the Sun’s maksatra-parts by 9. Double the ‘result’. Add this to the parts of the day
for which the naksarra-parts are given. The day and parts, when the naksatra began
is the ‘result’ taken as days before the added parts of the given fithi-day.’

In the example, 103 are the parts of the naksatra at 46 parts of the day of the
8th tithi. 103/9=11 4/9 is the ‘result’. This doubled is 22 8/9. 46+22 8/9=68 8/9
are the increased parts of the day. The ‘result’ taken as days, i.e. 11 4/9 days, before
68 8/9 parts of the given (8th) rithi-day is 13 7/9 parts of the 12th tithi-day, as already
found.

Note 2. The explanation of the rule is as follows: The naksatra-parts divided by
9 gives the fithi periods for the parts to go. But the number of tithis can be taken
as the number of days if twice the number of #ithis, taken as parts of a day, is sub-
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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 rithis, 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 divasamsabhdgas

caturdasas capyapaniya bhinnam/

bhardhe “dhike capi gate paro “mso

dvav uttame tan navakair avedyah(2y@)/|R-VJ 12, Y-VJ-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 days in any parva. When (nearly) hall 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 naveka 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 Sravisthd (or revolutions of the zodiac or sidereal
days) in the year, while the civil days are 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 fithi 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) is 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 fithi has been shown.

Example. Find the time-angle of Sravisthd 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 asked to add one per half year, and make it 41} to be exact, though the rule
here envisages only whole parts. Thus we have 41 parts.

14. CORRECTION FOR THE ¥UGA
Text 37

dvyi( Ydyifinam dvisastibhagena heyam sauryat sapdrvanam’
yatkrtdv upajavete madhy ‘nte eadhimasakaull 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-¥J 37).

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

15, Rrusesa (Titais YET TO ELAPSE IN A RTU)
Text 38

yadartham dinabhdganam sadd parvani parvani}
rtusesam tu tad vidyar sankhyaya saha parvanaml{R-VJ 23. Y-VF 41

Adding ail 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 ruusesa (that
is, the #ithis which remain in the last pru and have to be passed to complete it).
(R-VJF 23; Y-¥J4l).

Note I. While the last verse is required to know the number of parvas, the present
verse gives the rrusesa.
Example. (i) Find the rtusesa and (ii) how much is required after 93 parvas to

complete the rtu,

{#) At 4 parvas per rtu, 23 rtus must have elasped at the end of 92 parvas
92 } =46 tithis have to pass to complete the rzu.

(#) At the end of 93 parvas, one parva of this rfusesa has gone and 31 tithis
(2 parvas and 1 tithi) remain to pass in the 23rd rtu, that is, in Sarad of the fourth

year,
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Verification: 23 rius require actually 23X 124 +-30=95 parvas and I’ tithi. Since
93 parvas have elapsed, 2 parvas and | fithi remain to complete the rrue.

16. DAY-TIME AT ANY PARva
Texr 39

yad uttarasydyanato gatam syd-

che(lcche)sam tatha daksinate ‘yanasyal

tadek( Tea)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
(utrardyana) or the remaining days in the southward course (daksindyana)
doubled and divided by 61, plus 12, is the day-time (in andhirtas) of the day
taken. (R-FJ 22; Y-VJ 40).

Example: Find the day-time at the end of (i) the 93rd parva and (if) the 541h parva,

({) Since there are 10 ayanas for the 124 parvas in the yuga, each ayana takes
12 parvas and 6 rithis, In 93 parvas, 7 full gyanas have elapsed and 6 parvas and 3
tithis have passed in the 8th ayama, which is a daksindyana. 6% 15+3=93 tithis,
remain in this aygna. Since 1 tithi is day minus 2 parts, 93 tithis arc 91} days. There-
fore, the day-time by the given rule is: (913 X 2+61)+12=<15 muhirtas. In fact, this
is the autumnal equinox.

(#) In 54 parvas, 4 ayanas have elapsed and in the 5th ayana, an uttardyana,
4 parvas and 6 tithis have also passed. Now, 4X 154+-6=66 tithis=64 days. So the
day-time is (64 x 2= 61)+12=14F muhiirtas=28 nidis and 12 vinadis.

17. UPAVASATHA AND INTERCALARY DaAYs
Text 40

caturdasim upavasathas tatha bhavet
yathodito dinam upaiti candramdh/
maghasuklghniko yunkte
sravisthayam ca varsikim{|R-VJ 34

That Caturdasi ¢ithi 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 naksarra of the last day of the pre-
vious year (viz. Sravana) with Sravistha, (that is, it is common to both).
(R-V7 34),
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Note 1. This verse is not found in the ¥-VJ.

Note 2. Upavasatha day is the day of which the previous day is the gdhana or
diksq day, that day itself is the pindapitryajfia day and the next day is the Jiszi day.

Note 3. The Moon rising just afier sunrise indicates that the time is near new
moon. By contrast, if the Moon rises before sunrise, and becomes what is technically
called Ud-dsria all excepting the Vajasaneyins and Baudhdyanas have to perform
an expiatory rite to nullify the evil that will acrue and perform punaradhina if the
Gdhana had been done on the previous day. The next day will be the upavasatha and
the next the isfi 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
Veddnga 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 shorter by 11 days, and this
accumulating to almost one month before intercalation is made, the naksarra of the
first day of Magha can be Sravana or even Uttardsadha, Even at the end of the yuga,
the new yuga can begin with part of Sravana, because actuaily the 62 lunar months
of the yuga take 1830.8965 days, not 1830 days, as the latter has been adopted just
for civil convenience, Therefore, all the characteristics like naksatra and its endings
will apply better to the first day of the next yuga. This will vitiate the characteristics
of all the days of the next yuga and also accumulate yuga after yuga. Thus, the 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
day to that is taken as the first day of the new yuga. In fact, this day will be an inter-
calary day made at the end of each yuge. It is this that is suggested by the second
half of the verse.
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GENERAL INDEX

{Note: The references are to section numbers and not to pages. Those from the Introduction arc
prefixed by ‘Intro.” and those from Part B—Translation and Notes by the Sections {i to v}

and the Topics therein.)

Adhaka, ii. 1

Adhdna ( Diksd) day, v. 17

Agrahdyana, Intro. § 1

Amhaspari, Intro, 81

Anuvatsara, Intro. §1;60. t;iv. T v |

Arthasastra, Intro. § 7

Asterism;: See Naksatra

Astronomy, in the Veda, Intro. 1ff. See also
Veddnga Jyotisa

Atharva Veda, Intro. 41

Atharvana Jyautisa, Intro. 43

Atri family of Vedic astronomers, Intro. & t

Ayana, tisings in a yuga, iil. 1

Barhaspatya alias Chote Lal,—work on ¥/,
Ilz}tnl)igs; ifi. 2;0v. 3, 6;v. 3,4, 5,7, 8, 10,

Bhadénakala, v. 7f; -at any tithi, v. 9

Bhamifa, i. 1. See also Nakgarra- parts

Bharaiiya-Jyorisa-Sdsira, Intro. § 8

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

B;}!:grsamh:‘fé, Intro. § 3, 4. See also Varahami-

ira

Calendar, correction by abservation, Intro. § 4,
5;1v. 7. See also Yuga, correction

Chandogyopanisad, reference to Nok satra-vidvi
intro. 2

Chote Lal ¢fias Barhaspatya. See Barhaspatya

Colebrooke, H. T., on ¥/, Intro. &

Darfaparpamdsa, intro, 81, 8

Dasamalagna, iii. 2

Dxay, sidereal, correction of, v. 13

Day-parts, at any time, v. 12

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

Devanaksatra, Iiatro. § 2

Dikshit, 5. B,, work on ¥/, Intro. #8; iii. 2

Diksd day, v. 17

Drk almanac of Kumbhakonam Mutt, Intro. 5

Drona, measure, ii. 1

Epochof VJ iv. 1, 2

Equinox: See Visuva

Founders of Sciences in Ancient India, Intro. § 8

Gargasamhita, Intro. § 3

Gavimayana, Intro. § 1

Godbole, H, K., work of ¥/, Intro. 88

Hour-angle, v. 5

Idévatsara, Intro. § 1;4i. 1;iv. 7

Iddvarsara, Intro. §1,14i.1;iv. 7

Interealary day, v. 3, 17

Intercalary month, Intro. § 1;iv. 7

Isti, iv. 6

Jones, Sir William, on FJ, [ntro. § 8

Javadi series, v. 6, 8

Jervis, Capt., Tatro. § 8

Jyotisakarangda, Intro. § 6

Kald, measure of time, ii. 1; v. 3, 7. See also
Bhadanakald

Kigha, measure of time, ii, 1

Kasyapa, Intro. § 3

Kudava (Kutapa), ii. 1

Kumbhakonam Mutt Panchanga, intro. 5

Lagadha, Intro. § 3, 8;1. 1, 4; -date of, Intro. §

Lagna, v. 5, in a yuga, iii. 2

Mahabhkdrata, astronomy in, Intro. 43,7

Maitravaniva-Bréhmana-Upanisad, datable
passages in, Intro. & 2

Misaka, ii. | )

Modern calendar, corrections 1o, iv. 7

Month, solar, in a yuga, iii. 1

Months, Vedic, Intro. § 1

Moon, risings in a yuga, iii. 1; -pru of, i. 1

Muhigrra, measure, ii. 1

Mubirig astrology, Intro. § 3

Muslim calendar, Intro. § 7;iv. 7

Nadika, measure of, ii, 1

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

Nakgarra-parts, v. 3t

Naksatra-vidya, Intro. § 2

Naming a child, ii. 2

Navaka rule, v. 5, 13 By

Paitdmaha Siddkanta, Intro, 3, 6, 7:1ii. 3, 7

Paksas, in a yaga, iii. 1

Pala, measure, ii. 1

Padicasiddhdnrikd, Intro. § 3, 4;1ii. 3,7

Parivatsara, Intro. 1;ii. 1;1iv. 7

Parva,in a yuga, iii. 1; -ending time, iv. 6

Parva-rgdi, v. 2

Pillai, L. D. Swamikannu: See under
Swamikanmu Piliai

Pindapitryajiia day, v. 17

Prag-lagna, iii. 2

Punardadhdana, v. 17

Rdsi (sign}, of foreign origin, iv. 7

Rgveda, astronomy in, Intro. § Iff. .

Rrus (seasons}, Intro, 1; i 1, iv. 5; -risings in
a yuga, iii. 1

Riuugesa, v. 15

Saka era, iv. 7

Sarhsarpa, Intro. 1

Sarhvatsara, Intro. 1;1i. 1;v. 7

Saros of the Greeks, Intro. § 1

Satapatha Brghmana, datable passages
Intro, 2

Satya Prakash, work on V7, Intro. § 8

Seasons, Vedic, Intro. § 1. See also Rru

Shamasastry, work on FJ, Intro. § 8;i. 4

Siddhanra Siromani, Intro. § 5

Somakara, Intro. § 8

Sudhakara Dvivedi, work on V7, Intro. § §;
iv.6;v.3,4,8

Sun, -nakgafra of, at any time, v. 11, 12;
-position at any time, v. 10; -psu of, i. 1
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Saryaprajfiapti, Intro. § 6,7

Siryasiddhama, Intro. 8 §

Swamikannu Pillai, L. D, on date of FJ,
Intro. § 5,8

Syzygy: See Parva

Taittiriya Aranyaka, Intro, § 1

Taittiriya Brahmana, Intro. § 2

Taittiriva Sambhita, Intro. 11

Tamil Drk-panchanga, Intro, § 5

Thibaut, G., work on Vj., Intro. 3 8

Three, rule of, ii. 3

Tilak, B. G., work on VJ, Intro. 8;iv. 6; v. 3,

4,5,7,11,12

Time, measures of, ii. 1-3

Time-angle, v. 13

Tithi(s), -at visuva, iv. 4; -Bhddanakald of, v. 9
-ngksarra at any time, v. §; -omitted, 1v. 6;
-to elapsein a reu, v. 15

Tithi-kgaya, iv. 6

Tithi-nakgatra, v. 8

{/dvapa, interpretation of, Intro. § 8: v, 7

Upavasatha day, v. 17

Urtardvana, Intro. § 1

Vdajasaneyi Samhita, Intro. §1, 2

Varihamihira, Intro. § 1, 3 4;1ii, 3; iv. 7

Vasisthasiddhanta, iii. 3

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

passages in, Intro. § 2; -place of astronomy
in, 1. 1; -rcference to astronomers, Intro. 2

Vediriga Jyotisa (¥J), -accuracy of, Intro, § 7
-authorship of, Intro. 3; -benefit of the study
of, 1. 2; -contents of, Intro., § 6; -date of,
4, §; -division of time, Intro., 46: «epoch of,
iv. 1, 2; -modern studies in, Intro. § 8;
-nature of calculations, Intro. 2 6; i-v;
-nature of contents, Intro. § 3; -related 10
North India, iii. 3; -scope of error in,
Intro. 8 7;v. 17

Visuva, iv. 4

Yajurveda, -astronomy in, Intro. § 1; -datable
passages in, Intro. § 2

Yamanakgatras, Intro. § 2

Year, divisions of, ii. t

Years, Vedic, Intro. § 1

Yueq of five years, ii. 1; -commencement, iv. 1,
2;-conversion of elements, iii. 1; -correction
for,Intro.% 8; v. 13, 14; -current year, iv. 7;
-days, ayaras, rtus, months etc. in, iii. 1;
-divisions of, ii. 1; -¢lements of, iii. 1; the
five years of, ii. 1; -lagaas in, iii, 2; -risings
of starte in, 1ii. 1; -ptur in, iv. 5; -Yedic,
Intro. 1,6

Weber, A, work on FJ, Intro. § 8,1. 4

Whitney, D. W., work on V7, Intro. § 8



