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FOREWORD 

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

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

As such, it is a matter for gratification that the late Prof. T. S. Kuppanna Sastry 
took up the task of preparing a textual study and ratio'1al interpretation of the work. 
He combined in himself erudition in Vedic tradition, knowledge of Indian astronomy 
and equipped in modern mathematics. The draft he had left before he passed 
away in 1978 required to be edited and made press-worthy. Moreover, the Sanskrit 
text needed to be critically edited from original manuscripts, and the necessary 
indices etc. prepared, to make the publication academically acceptable. This additional 
work has been done in a scholarly manner by Dr. K. V. Sarma of the Kuppuswami 
Sastri Research Institute, Madras. 

In placing before discerning scholars of Sanskrit and Science the ancient text of 
Vediiliga Jyoti~a, I 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 
New Delhi 

S. K. MUKHERJEE 

Vice-Chairman 
National Commission for the 
Compilation of History of 

Sciences in India 
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PREFACE 

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

The Bharatiya Vidya Bhavan provided Prof. Sastry with a proper forum for placing 
his exposition before scholars for their adjudgement. The Bhavan organised in Bombay, 
on March 24-25, 1979, a 'Workshop on Ancient Astronomy' under its project on 
'Ancient Insights and Modern Discoveries', a project which had been envisaged by 
them as a co-operative national endeavour to explore the possibilities of a meaningful 
correlation of ancient Indian insights and thoughts and the modern scientific dis­
coveries and technical achievements. In fact, the Vedas, the Upani$ads, the P11ra!1as 
and several other works on various subjects in ancient languages would now seem to 
stand up to the more critical inquiry and examination of a modern scientific mind, 
as more and more discoveries of modern times are found to have relevant parallel 
references in the teachings of early Indian sages. The subject has been, for quite some 
time now, engaging the attention of scientists with a Sanskrit background and Sans­
kritists with a scientific background to make a meaningful correlation between the two. 
Towards the achievement of this laudable objective, the Bhavan has taken several 
steps including the establishment of contacts with scholars of the type mentioned 
above, institution of studies and researches of an inter-disciplinary nature and organisa­
tion of seminars and workshops towards providing a forum for discussions and mutual 
exchange of ideas in the different disciplines. It is pertinent to record that Vedanga 
Jyoti$a 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 current year 
1984-85 being the Jubilee Year of the Academy, a suggestion made on behalf of the 
Academy and accepted by the Bhavan. It is to be hoped that this decision would be 
acclaimed by the scholarly world. 

The Vedii1iga Jyoti,rn, being just a handbook, does not present its contents always 
in a systematically arranged manner as is the case with later texts on astronomy. As a 
result, topics on the same subject often find themselves distributed in different places 
in the work and vice versa. In order to enable the understanding of the astronomical 
knowledge contained in the work in a compact way, the Text, Translation and Exposi­
tion in this publication are presented in the undermentioned manner. 

In Part A, the ]!.k and Yajur recensions, R-VJ and Y-VJ, of the Vedii,iga Jyoti:ja 
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 'Ober den 
Vedakalendar, namens Jyotisham', (Abh. Berliner Ak. der Wiss, 1862, 1-130). The 
corruptness of certain passages have necessitated emendations which have been so 
couched as to suit the available lettering in the manuscripts, the context and the 
meaning, and have been placed within brackets. The justification of the emendations 
have been made later in the exposition of the verses in Part B of this publication. 

The undermentioned ma:;uscripts 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. 

]!.k-Vedii1iga Jyoti,~a 
A and B. No. 1505, Verseiclmiss der Skt. und. Pkt. Hand. der Konig. Bibi. zu 

Berlin, by A. Weber. Ng. Pr. Cm. 8 ff. 
C. No. 372, op. cit. Ng. Pr. Cm. 4 ff. Dated Sarp. 1834 (A.o. 1779). 
D. Wilson 503 in Catalogi Cod. Man. Bibi. Bodleiane, by T. Aufrecht. Ng. Pr. Cm. 

Dated Sarp. 1849 (A.O. 1793). 
E. No. 373, in Weber, op. cit. Ng. Pr. Cm. 4 ff. 
F. Modem copy procured by A. Weber and used in his edition. 
G. No. D-1027 of the Govt. Or. Mss. Lib., Madras (GOML), Gr. Pl. Cm. 4 ff. 
H. No. R-6018(b) of GOML. Gr. Pl. Cm. 2 ff. 
I. No. D-18726 of GOML. Tel. Pr. Cm. 5 pages. 
J. No. D-14097 of GOML. Tel. Pl. Cm. 3 ff. 
K. No. D-1028 of GOML. Tel. PI. Cm. 3 ff. 
L. No. R-4082(d) of GOML. Tel. Pl. Cm. 3 ff. 
M. No. D-17880 of GOML. Tel. Pl. Cm. 2 pages. 
N. No. 67034 of the Adyar Library and Res. Centre, Madras. Tel. Pl. Cm .. 2 ff. 
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Yajur-Vedanga Jyoti$a 
A. No. 1505, Weber, op. cit., with the commentary of Somiikara. Ng. Pr. Cm. 

78 ff. 
B. No. 374, Weber, op. cit. Ng. Pr. Cm. 5 ff. numbered 4 to 8. 
C. No. 375, Weber, op. cit. Ng. Pr. Cm. 6 ff. numbered 4 to 9. 
D. No. Wilson 502-a, Aufrecht, op. cit. Ng. Pr. Cm. Dated Sarp.. 1696 (A.D. 1639). 
E-F. Modern copies procured by Weber and used in his edition. 

Part B is devoted to the Translation and the Exposition of the VJ and to the 
demonstration of the principles and practices involved by means of worked out examples. 
Herein the VJ verses have been classified into five Sections according to the topics 
dealt with by them. Since most of the verses in the two recensions are common, both 
are translated and explained together. Thus against the common verses would be given 
both the R-VJ and Y-VJ 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: (i) Benediction and Valediction; (ii) 
Measures of Time, Asterisms etc.; (iii) Fundamental and derived Yuga constants; (iv) 
Tithi, Nak$atra etc. of certain special days; and (v) Daily Titlzi and Nak$atra and their 
risings and settings. The rules for the calculation of the days, parvas, daily tithis and 
nak$atras included in the last section are not very obvious and tne terms used are mostly 
undefined that these verses have been most difficult to understand. Successive 
scholars who have attempted to unravel the meaning and application of these verses 
have been successful in different degrees and most of them have left several of the 
verses as incomprehensible. The length to which some scholars, especially from the 
West, have been baffled as to have expressed themselves in a most unbecoming manner, 
with ignorance turned to anger and anguish, might be illustrated from a statement of 
D. W. Whitney, when he says: "And when we come to add that the Jyotisha (VJ) 
has no definable place in Sanskrit literature, or relation to the Vedic ceremonial ... we 
shall see that this famous datum, which has seemed to promise so much, has caused so 
much labour and discussion, and is even yet clung to by some scholars as the sheet­
anchor of ancient Hindu chronology, is nothing but a delusive phantom." (cf. his 
Orie11tal a11d Li11g11istic Studies, Second Series, New York, 1874, p. 384). May be, 
Prof. Sastry's rational interpretation of these enigmatic verses would induce this 
Western Orientalist tum in his grave. It goes to the credit of Prof. Sastry to have tackled 
the VJ in its entirety and to have been able to give satisfactory interpretations to all 
its verses, which, perhaps, is the most convincing of what have been given thus far by 
scholars who have attempted the task. 

I might close this Preface with a personal note. It would seem that a wish expressed 
by Prof. Sastry, more than five years ago, finds fruition at this moment. In a letter 
dated March 3, 1979, he wrote to me: "Dear Sharma, .... Regarding the Vedanga 
edition, Dr. Abraham (of the Christian College, Madras) and Dr. Ansari (of the A. M. 
University Aligarh), asked me to get it published by the Bharatiya Vidya Bhavan .... 
Othenrise, I ll'OUld hm•e wished it to be do11e by you, because if I simply send the manus-
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cript to you, you would hare done everything else." Having the highest regard for 
Prof. Sastry and appreciation for the confidence that he had been placing on me 
during our close academic relationship for nearly 30 years, I am happy that my associa­
tion which he had wished for in the edition and publication of the Vediiriga Jyoti,m 
has ultimately been fulfilled, though under circumstances not envisaged by him. 

The present Translation and Notes of Vedii1iga Jyoti$a has been prepared on the 
basis of the draft thereof and the related papers left by Prof. Sastry with his son Dr. 
T. K. Balsubramanian, Scientist, BARC, Bombay, who placed them in my hands, for 
their edition and publication through a common friend, Shri S. Hariharan, Executive 
Director, UC, Bombay, who, besides, was an admirer of Prof. Sastry. I am thankful 
to both these friends in the matter. My thanks are due also to the Bharatiya Vidya 
Bhavan and the Indian National Science Academy, the former for agreeing to publish 
the book, in the first instance, and the latter for actually publishing the work under their 
auspices during their Golden Jubilee Year. 

Adyar Library and Research Centre, Madras, 
Srav(11Ja-pur~1imii, The Sanskrit Day, 
August 11, 1984 

K. V. SARMA 



INTRODUCTION 

1. Astronomy of the Vedic Sm11hitiis 
The Vedii1iga-Jyoti,m (VJ) belongs to the late Vedic age. Even during the time of the 

early ma,_uja/as of the ]J.gveda astronomical information necessary for the day to day 
life of the people, I ike the knowledge of the seasons for sowing, reaping etc., had been 
acquired, as among all ancient peoples. Information required for the religious life of 
the people, like the times of full and new moons, the last disappearance of the moon 
and its first appearance etc., necessary for the monthly rites like the Dariapiir~iamiisa 
and seasonal rites like Cc1t11rmiisya, had also been acquired.1 The names of the moon's 
asterisms (27) were known and used to indicate days.2 There are vestiges in the 
shape of the Vedic legends and names of asterisms to show the antiquity of particular 
mantras. For instance, Agra!riiya~ia, an old name for the asterism Mrgasir$a, meaning 
'beginning of the year', points to the fourth millennium B.C. when the sun was there at 
the vernal equinox. Th~ Rohi~1i legends point to a time in the late JJgvedic period 
when the point shifted to the asterism Ro!ri~1i.3 The later sacrificial session called 
Gaviimayana 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. w~ have evidence to show 
that even knowledge of a special kind, like the saros of the Greeks, for predicting the 
solar eclipse, was possessed by the priests of the Atri family.4 

The above type of knowledge improved with time, so that in the Yajurveda period 
we can say with certainty that the following was well known: The solar year was known 
to have 365 days and a fraction more, though it was roughly spoken of as having 360 
days, consisting of 12 months of 30 days each. Evidence for this is found in the Kr,wJa­
Yajurveda: Taittiriya Sal}1!tit(1 (TS) 7.2.6, where the extra 11 days over the 12 lunar 
months, Caitra, Vaisiikha etc., totalling 354 days, is mentioned to complete the rtus 
by the performance of the Ekiida.§ariitra or eleven-day sacrifice.6 TS 7. l.10 says that 
5 days more were required over the Siil'ana year of 360 days to complete the seasons, 
adding that 4 days are too short and 6 days too long.6 Further, five years were found 
to form a yuga, the names of the years thereof being Smnvatsara, Paril'atsara, Idiivatsara, 
Anuratsara and Idi•atsara.7 This yuga was used to reckon time, as seen from such 
statements as 'Dirghatamas, son of Mamata, became old even in his tenth yuga', i.e. 
between the age of 45 and 50.8 Even earlier, the two intercalary months, called A1nhas­
pati and Sm11sarpa, required to complete the yuga, were known, as seen from the state­
ment vedv masii dl1rtal'l·ato dl'iidasa prajiivatabfvedii ya upajiiyate// (RV 1.25.8). 

The six rtus in the solar year, with the names of the twelve tropical months, are 
given by the statement: _ _ 

Madlwsca Miidhm•asca Viisa11tika1Tfli, Sukrafca Sucifca GraiJmiivrm, Nabhasca 
Nabhasyasca Vi7r$ikifrrt11, I,wsca U,jasc_a Siiradavrtti, Sahasca Sahasyasca 
Haima11tikiivrt1i, Tapasca Tapasyasca Saisiriii'J"lli (TS 4.4.11. l ; Viijasaneyi 
Sat11hitii ( 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 Uttaraya~1a (Kau{itaki Brahma~1a, 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,mtra) near which the moon was seen, resulting in calling the asterism as the day's 
nak$atra, from which the 27 asterismal segments of the zodiac came into use. The 
names of these with their presiding deities arc enumerated in the Yajurveda, beginning 
with Krttikii, where the spring equinox was situated at that period. The thirteen and a 
half nak$atras ending with Visiikha, situated in the northern hemisphere, were called 
devanak$atras, while the thirteen and a half others ending with Bhara~1i were called 
yamanak$atras, as seen from the passage: Krttikab prathama111, Visakhe uttamam, 
tiini deva-nak$alrii,:ii. Anuradha{z prathamam, Apahharo,:iir uttamam, tiini yama-nak$al­
rii,:ii (Taitt. Briihma~za, 1.5.2.7). Incidentally, this would give the age of the observation 
as C. 2300 B.C. 

Another statement about the Krttikiis points to even an earlier period: Vide the 
passage: eta (Krttikii) ha vai priicyai di.so na cyavante, sarva,:ii ha vai anyiini nak$alriif)i 
priicyai disa.§ cyavante (Satapatha Brahma~w, 2. l .2.3). This means that the asterismal 
group Krttikii never swerve from the east, while the others do. The meaning is confirmed 
by Sayal)a's commentary. Thi~ points to c. 2950 B.C. 

A far later observation is reported in the Maitriiya,:iiya Brahma~ia-Upani$ad, 
6.14, to the effect that the winter solstice was at the mid-point of the Sravi$/ha 
se~ment and the summer solstice at the beginning of Magha. This points to c. 1660 n.c., 
a little before the period of the Veda,iga Jyoti,ra. 

Even regular astronomers are mentioned by expressions like prajiiiiniiya nak$alra­
da~fam (YV-Vajasaneyi Sa,71/iitii, 30.10; Tait. Br., 3.4.4.1), and yiidase ga~zakam (Y~­
VaJ. _Sa111, ~0.20; Taitt. Br., 3.4.15.I). A Nak$atra-vidyii (Science of the stars) _is 
me~t1oned m the Chiindogya Upani$ad, 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 VJ has to be adjudged. 

3. Text of the Vedtinga Jyoti,ra 
Of the extant Indian astronomical texts, the VJ is the earliest. The astronomical 

matter forming the basis of the work is of one Lagadha, but the classical language 
employed in the work as current now would indicate that the original must have been 
redac_ted by a later person belonging to the last centuries B.C. The same system as 
mentioned in the YJ is seen in the Mahabharata, the earlier astronomical samhittis like 
~hat_ of Garga etc., and the Paitiimaha Siddhanta condensed by Varahamihira (VM) 
m hts Pa11casiddhiintikii (PS). The VJ has come down in two recensions, one belonging 
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to the ]J..gveda (R-VJ) and the other, which is later, larger and more advanced in its 
methods, to the Yaj11rveda ( Y-VJ), though their basic content is almost the same. 
Later than these came the Athanaua Jyauti$a, 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 Atharva~ia says that it was taught by Pitamaha to Kasyapa. 

4. Date of the Vedii1iga Jyoti,m 
Verses 6, 7 and 8 of the Yaj11r-Vedii1iga Jyoti$a ( Y-VJ) show that at the time of 

Lagadha the winter solstice was at the beginning of the asterism Srai1i$fhii (Delphini) 
segment and that the summer solstice was at the mid-point of the Asle$ii segment. It 
can be seen that this is the same as was alluded to by Varahamihira in his Paiicasiddhiin­
tikii and Brhatsa111hitii. Since VM has stated that in his own time the summer solstice 
was at Punarvasu ¾, and the winter solstice at Uttarii$iic}hii ¼, there had been a preces­
sion of I¾ stellar segments, i.e. 23° 20". From this we can compute that Lagadha's time 
was 72x23 l/3=1680 years earlier that VM's time (c. A.D. 530), i.e. c. 1150 B.c. 

If, instead of the segment, the group itself is meant, which is about 3° within it, 
Lagadha's time would be c. 1370 n.c. 

5. Verification of the date of Lagad!,a 
The date arrived at as above can be confirmed by the Siiryasiddhiinta and the 

Siddhiinta Siroma1,1i which give 290° polar longitude and 36° polar latitude to Srai11$/hii. 
From this, the actual longitude of Sravi$/'1ii got is 296° 15'. Since the siddhiintas use the 
fixed zodiac beginning with the vernal equinox of c. 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!X72=1890 years, the wanted time is 1890 years, before A.D. 550, i.e. c. 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 Sravi$/hii 
(Q Delphini) at the time when the winter solstice was 270°, with its position in 1940 A.D. 

(Rt. as. 20h 36m 51 8 =309° 13', and declination 15° 42' N). In the figure: The obliquity 
is about 23° 40', r is the vernal equinox, S is Sravi,rf hii and R its Rt. as. position. 

s 

1s"42' 
50" 47' 

R1o--r--\-------------....,...........--""'?'"~----'~ 

... 
s' 

CELESTIAL 
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Rr=360°-Rt. as.=50° 47'. RS is the declination=l5° 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= I 8° 
46'; Sr=53° 13'; and angle S=75° 17'. 

(ii) From the rt. angled spherical triangle SSS", SS" =9° 53'3", S" being the celes­
tial longitude of Sin A.D. 1940. It was 270° at the time required. Therefore, the preces­
sion is 360°-53° l3'-270°+9° 53' =46° 40'. Multiplying by 72, the time is 3360 years 
before A.D. 1940, i.e. c. 1400 n.c. If the beginning of the segment is meant and Sravi,rfhii 
is about 3° inside, it is c. 1180 n.c. Since all these is subject to small errors of observa­
tion, it would be noted that we have got from all almost the same date for VJ. 

One may wonder why so much trouble is taken to prove this. It is because that 
late L.D. Swamikannu Pillai has fixed the date c. 850 n.c., after a lot of argument, 
in his Indian Ephemeris, vol. I, Pt. i. pp. 444-45. Trusting in the so-called Drk-gmJita 
Pa1ica1iga of the Kumbhakonam Mutt, in South India, he has accepted the precession 
in 19 I 6 as about 22}, with the spring equinox of about A.D. 550 as the first point of the 
fixed zodiac. This would give 22}x72=1620 years earlier than 1916 for the spring 
equinox of VM's time, i.e. c. A.D. 300. This difference of about 250 years is taken by 
Swamikannu Pillai as VM's observational error, since he has taken that VM's date is 
correctly A.D. 550. Proceeding from this, he argues that in about 1600 years there is an 
observational error of 250 years, and "allowing the same proportion of error for the 
previous epochs, the antiquity of Veda1igaJyoti:;a observation, .... may also be reduced 
by 250/1620, i.e. by 2/13; in other words, from 3300 years before now to 2792 years 
before now, i.e. from n.c. l 400 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 cycles derived from previous observations, 
which error alone can accumulate with time. 

Further, VM's observation was remarkably good. The vernal equinox was at the 
first point of the Indian zodiac, defined as being about 10' east of the 'Junction star' 
of Revati, which, from its co-ordinates given by the siddlziintas, 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 observation on the part of VM; which is a remarkable 
thing. If so, the precession at 1916 should be about 19° since (1916-550)-:-72=19. 
How, then, has this 22½0 precession arisen in the Tamil Drk almanac, it may be asked. 
This is how it has happened. All Hindu siddhiintas give a sidereal year in the neighbour­
hood of 365-15-31-30 days, which is about 8½ viniiq.is more than the correct sidereal 
period of the Sun. Since the Sun is ta~en to return ~o the first point of the Hindu Zodiac 
after each sidereal year, the first pomt of the Hindu zodiac itself has a precessional 
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movement (though taken to be fixed), and, reckoned from this point, the rate of preces­
sion would be not the real 50". 25, but 50". 25 plus 8". 5 =about 59". This error of 8". 5 
has accumulated up to the time of the appearance of the Tamil Drk almanacs at the 
end of the last century, and when the Kumbhakonam Mutt Paiicii,iga originated about 
a hundred years ago, the error had accumulated to more than 3°. In order to fall in 
line with the sidd/ziintic new year day and thus avoid popular outcry if the correct c. 
19° precession were to be adopted, in which case the new year would have to be begun 
three days earlier, and also to avoid certain difficulties with the dharma.!Iiistras, this 
Drk Pafica,iga tacitly adopted a precession of 19° plus 3°=22°, to hide the fact that 
the Drk system was an innovation and to create the impression that it had been in 
existence from time immemorial. This had led Pillai to this error in judging the period 
of the VJ. 0 

6. Contents of the Vedii,iga Jyoti$a 
The system of the VJ is the same as that taught in the Gargasan1hitii. of the 

Sa,r,hitii. period, being the immediate centuries before Christ and the next following, 
Paitiimaha Siddhiinta condensed in the PS and the Jain works like Jyoti$akaral)cja 
and Sfiryapraj,iapti. The only difference is that the Paittimaha gives a rule for the 
Vyatipata-yoga and the Jain works have brought down the winter solstice from 
Sravinhii to Srava,:ia, and included Abhijit (Vega) as closing the zodiac, giving it a 
small segment at the end. All give the five-year yuga of 1830 days with 62 synodic 
months in it. Everything else, like the 67 lunar sidereal periods etc., can follow from 
these three given items. The Paitiimaha instructs that the nak$atras 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 nak,mtras in a parva, from which they are to be calculated 
for the other parl'as and days. 

The VJ st.:tes in detail that in the yuga there are 5 solar years, 67 lunar sidereal 
cycles, 1830 days, 1835 sidereal days, 62 synodic months, 1860 tithis, 135 solar nak$atras, 
1809 lunar nak$atras and 1768 risings of the Moon, all derivable from any three 
principal elements. It also mentions that there are 10 ayanas and vi$lll'as and 30 rtus 
or seasons, and the nak$atras and tithis of these are enumerated, their number being 
small. But the other things sought to be given, like the daily nak$alras and titl,is with 
their ending moments, the hour-angle of the Sun at the ends of the parvas and ti this, 
the hour-angle of Sravi,f/ha with the /agnas, which are too numerous to be enumerated, 
have been given by ingenious rules that enable them to be calculated mentally day 
by day, as we want them. It is these rules that have baffled interpreters, since they 
are couched in archaic, technical and terse language, and the purpose of each cannot 
be seen easily and the terms used are not generally defined. The day is divided into 
124 bhiigas or parts, so that the ending moments of the parvas and tithis can be given 
in whole units. The day is again divided into 603 units called kaliis, so that the dura­
tion of the lunar nak,fatras is given in whole units as 610 ka/iis. The nak$atra is divided 
into 124 a,11sas so that the nak$atras passed at the ends of the parvas may be expressed 
in whole amsas. A table of the division of time is given, beginning from gurvak~ara 
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or the double miitrii or long syllable, to the day, passing on to the yuga. The practical 
way of measuring time is mentioned as the time taken by a specified quantity of 
water to flow through the orifice of a specified clcpsydra, as one nii(likii or 60th part 
of a day. 

7. Accuracy of the Vedii1iga Jyoli$a 
We shall now proceed to examine the accuracy of the system, a much discussed 

affair. The VJ says that there are 1830 civil days in the yuga, in which there are five 
solar sidereal years and 62 lunar synodic months. This gives 366 days for the year 
while it is really 365¼ days, known in the Vedic period before, as we have seen. Also, 
it must have been known, even at that period that 62 synodic months take almost a 
day more than the 1830 given, because even at the end of one yuga, the amaviisyii 
(new moon) must have been observed to occur on the day next to the 1830th. Observa­
tion at the end of the next yuga would have shown this unmistakably, since on the 
last day of the yuga the Moon would have been observed to be well up in the sky 
at sunrise, showing the day to be caturdasi or even trayodasi, so that the amaviisyii 
would occur one or even two days later.10 The priests, whose duty it was to observe 
the last disappearance of the old Moon arrd the first appearance of the new Moon, 
could never have failed to notice this, for there was priiyascitta (penalty propitiatory 
rites) for transgression either way (see below, verse 12 and notes thereon). 

Then, why this apparently absurd system? The answer is that it was meant pri­
marily to provide a civil calendar, where convenience of division and ease of calculation 
is important. The 1830 days period is divisible by 5, giving 366 days for the year. 
This is divisible by 6, giving 61 days for each rtu (season). The ayana has 183 days. 
The two intercalary months, over the 60 normal months can come, one at the end of 
the 5th aya11a and the other at the end of the 10th. The difference from actuality is 
already there, because only the computation of the Mean Moon and the Mean Sun 
was known, which itself could give an error of more than half a day. So the rules for 
computing the various items like nak$alras can give only approximate results. But 
the religious calendar required correct results, and this civil calendar intended for 
the day to day life of the people could serve only as a frame-work to guide the religious 
calendar. Certainly the priests must have framed rules by long observation to get 
toler~bly correct positions, so as to avoid the penalty laid down by the siistras, as 
mentioned above. For one thing, a day could have been tacitly added to the yuga 
after its end, as suggested by many, (even as we do every fourth year to get the leap 
year), and not counted in the calculation, to make up the 62 synodic months, so that 
the most patent discrepancy could be avoided. H. Krishna Sastry Godbole, writ!ng 
about the Vedic calendar in 1884, suggested this. As this would amount to allowmg 
the error to accumulate to one day before correction, some suggest that the uncounted 
day might have be-:n placed at the end of the 5th ayana, i.e. after the first intercalary 
mont~. Tilak suggests that it was done at the end of the 93rd parva and adds 
that it is actually instructed by verse 12. I think he is not correct (cf. the 
verse). 
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But there is another type of error that will accumulate in course of time. 62 
synodic months is exactly 1830·8965 days. So, the correct Mean Sun would be 4°54' 
in advance of Sravi,r/hii, each yuga. It will accumulate to 30° in 30+4·54 yugas. To 
bring the Sun and the Moon back to Sravi,rf hii, 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 Sravi,rf hii region of the sky would 
have shown this, for this must have been the rule during the Vedic times (as the 
Muslims do even today, by observing the crescent Moon) to find the need for an inter­
calation, for this is independent of the knowledge of the exact periods of cycles. 

But, still, in course of time, the winter solstice itself would move from Sravi1flzii 
to SraValJa and so on, at the rate of about one nak1atra 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 Siiryaprajiiapti and other works 
actually placed the winter solstice at the beginning of Srava{W. But one thing is 
certain. Long after the time of Lagadha, the system of the VJ was followed in India 
as seen from the lvfahiibhiirata, the Arthasc7stra, Gargasaq1,1itii and the Paitiimaha 
Siddlziinta, first in all parts, and then at least in some parts, for almanac making, and 
that is why it is described in the PS as one of the systems in vogue, though crude. But 
by then it had come to be linked with the luni-solar year to prevent accumulation of 
error, as we have already mentioned. 

8. Modern studies on Vedii,iga Jyoli,ra 
The above discussion would show how wrong and unjustified 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 amii1•iisyii 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 docs he decide it is 
rubbish? 

The VJ attracted the attention of the early Indologists like Sir William Jones and 
Colebrooke, especially the two verses placi,1g the winter solstice at Sravi,rfhii, 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 ou~ 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 edit!on presented h~remb_elO\~, fe":' could interpret the 
main body of the verses. lt was 111 1877 that Thibaut m l11s article entitled •c t . 

· · d ' bl. h d . ' on n-butions to the explanation of the Jyottsha Ve anga pu 1s e In the Journal of ti 
Asiatic Society of Bengal (47 i 411-37) could decipher a few of the difficult v ze . · · erses, 
leaving out several verses, mcluding 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 apotl:egmatic 
language, because the meaning of these coul_d be guessed if what they are driving at 
is known. Then, in 1884, H. K. Godbole tned to tackle the problem of the correct 
religious calendar to be got from the approximate civil one. Next, S. B. Dikshit, 
in his Bliaratiya Jyoti$a-siistra in Marathi (Poona, 1896) brought his excellent know­
ledge of Hindu astronomy to bear on the VJ 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 Hi11dusthan Review, wherein they had appeared serially. 
However, in many places his meaning is not clear in spite of his long explanations. 
Neither has he mentioned what was being done nor has he given examples. At about 
the same time, M. M. Sudhakara Dvivedi of the Queen's College, Banaras, who 
had edited the PS in collaboration with G. Thibaut, edited the VJ with an old 
Sanskrit commentary by Somakara, in which he noticed many of the interpretations 
of 'Barhaspatya', some of them as corrected by him. However, his peculiar way of 
emending the verses drastically has affected this edition. Then again, his presump­
tion of the use of bhiitasatiklzyii is unwarranted. But even where he agreed, he has 
tried to show off his superior knowledge of Sanskrit by giving his own 'better' 
interpretation. These exasperated 'Barhaspatya' to such an extent, that he issued 
an Appendix criticising Sudhakara Dvivedi right and left. One very good service 
that 'Barhaspatya' has done is to append a critical edition of both the recensions of 
the VJ, to his edition of the work. 

The renowned Indian patriot and freedom fighter, B.G. Tilak wrote his 'Notes 
on the interpretation of the Vedanga Jyoti$a: Criticisms and suggestions' in 1914 
while he was lodged in jail in Mandalay, Burma.11 He took for criticism Y-VJ 15, 
19, 27 (with its variation R-VJ 13), 21, 20, 25, 26, 12, 14 and R-VJ 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-VJ 19 he committed the simple 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 m the rule created thus, he had to misinterpret 
Y-VJ 27 and R-VJ 1~ as well as to supplement it. Still, his interpretation is only 
approximate, as he hm:iself has o_wned. T~~s a perfect rule was spoiled by a small 
mistake. The involved mterpretat10?, requmng several pages of explanation, should 
itself have told him that he was gom? on the wrong track. I disagree with his inter­
pretation also of Y-VJ 12 and 14 wluch he takes as providing for the one day to be 
left out of count, to correct. the syste':1 to ke:p in step with reality. Y-VJ 27 deals 
with lagna, about the meam?g of "".hi~h he is not sure. In the present edition all 
these points have been dealt with convmcmgly. 

We have already _seen _that, _at a?out !916, Swamikannu Pillai took certain 

Points in the VJ for d1scuss1on (v1de his Indian Ephemeris vol I t • 443_56. 
' . 'p. I, pp. ' 
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'The Vedanga Jyotisha calendar'). In 1936, R. Shamasastry, Retd. Curator, Oriental 
Library, and Director of the Archaeological Researches in Mysore brought out an 
edition of the Y-VJ, with his own Sanskrit commentary and English translation and 
notes. It is not a critical edition and in spite of the good interpretations of scholars 
before him he has misinterpreted almost all the verses included in the Fifth Section 
of the present edition. He has quoted from the Jain works, but exhibits ignorance 
not only of their meaning but also of their purpose. For instance, in order to get 
the parva-nak$atras and a171Jas, the number of nak$atras and a171Jas moved in one 
parva (which is given as a constant) are- multiplied by the number of parvas. This 
cannot be done mentally and, so Y-VJ I 5 and 18 give simple rules to get it. But 
Shamasastry interprets that the said two verses give the days not fit for darsapiir­
~1amiisa sacrifices and, even that, using his own peculiar criterion for the same. As 
for getting the parva-nak$atras and a171Jas, he asks us to add to those of the previous 
parva, the motion for one parva, and this too in kaliis, mostly fractional ! His inter­
pretation of Y-VJ 13 is a monument for his capacity. And, the most ridiculous as­
pect is that he criticises the earlier interpreters, who are by far his superiors. Still 
later, Dr. Satya Prakash offered a detailed treatment of the topics dealt with in the 
VJ in the chapter entitled 'Lagadha: The first to rationalize astronomy' in his book 
Founders of Sciences in Ancient India, (New Delhi, 1965, pp. 455-512), but he takes 
his translations verbatim from Shamasastry and in the explanations also follows 
him which makes his treatment liable to the severe limitations of his source-book. 
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"' 

fq(hf,l=la ~• ~ ~ ~I 

flITTl: ~ l!il' lIT'tmftr: ~ ( ~ W~) 11 XII 

md' ~m <!j,l!T"c:l•s:1-1fl1c:li::"' , 
~rni ef~<ttg 'l,.fTq~Ti:fUT<IT: rn 11 ~ 11 

1i14<1F.a<4r !Wl: &1~ ~rrn-r, 
ef~ or fcrtri:rrn: qo'i1lc44":t,.r ~ 111911 

Nore: 14 manuscripts, numbered A to N, have heen collated to determine the critical text edited 
here, the unaccepted readings being rele1pted _to the footnotes.The tex~ is corrupt at places. 
In such cases, 1f at least one manuscript gives a correct and sensible reading that is 
adopted in the 'Edited' text. Where, however, no manuscript gives a satisfact~ry text 
eme1:1dation~ are ~ugg~sted in brackets (and also explained in the Notes below), all mss'. 
readmgs bemg given m the footnotes. 

The variant readings are noted under the indication of the relevant verse and poda 
numbers, a, b, c and d. (See page 26). 
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(fu<Iut) ~ 'qlg<•HI~ ~(Wl{) I 
~~ m (=q-) fai!nmi ~~ jjc;jj 

cl".!f~cil>ll ~~ fl:@: ij'lmci•it ~ I 
t:Tim ifillilittill£illlill~~(ll")~: lltll 

mm: ft( (tic.ifil: ifil<TT: ¾i;.l<:;.lllif>lc;.•lcli: I 

Q,ifil<:;.Ql•~~(ro);:r: ~sef ~-;:c;:crr' ~ IIC\oli 

efirlfT 'ITT~ (<ii') f<TT~ Cfim Q,ifi 1-$1 fc:1 !ii fct: I 
~<TT~ ( ft:r) ~ ( ftl1r) i;.4 i1 ij f'-1idl : I I 'H 11 

(~) fflT ~m-r-
~(~rir) f'lT?l1\ I 

m!isf!ff" ( 'iTTftr -m iromr) 
~ .. --
1;.l"l~., '1ciifi(ci£i+l il<j~li 

~ ' 

q-ma- q.:,-ijc;_Qii~~cf cR'l•Ffctf.lfct ~ I 
'i'f'cif.;~,1(11m: ftt1i1'hrn.'<lfm ~ 11n11 

-ITT S:T 'cf:~~~ "<T 'TT 
f:q;:i_: 1t ~ U"lf: (~ m ITT ur:) 1 
t ll" 'cfT: ro sq)s ;;r: ~ &fl" 
~ ~ ISbT ~m ~: I I <j 't I I 

"1icil~Qj: wf m-Tc{ ~i ~t I 
~ ftt"rg: ( ~) <ii'f6oAT ~ <ii'~: ( ? ) I I <j !UI 

<ii'ffi G°!IT ( ij') form flITTl ( [) '!~ .rrf~ I 
(~)mi:!: m<i>,:;rr,fT ~ ~r ~wtf ~ il<j~II 

;;rmi [ ~ q-.,,.illllic9W11 (q;)~ I 
( mq;) <ii'fcJ: ~'l1'ITT ~Tur: ~~<hfa- fuf'lT~ 11 C\ \9 I I 

(~~) ~ (mll":) (wif ~) WJRW I 

;:rcf+llf'., 'q" ~: c!iflio'T: ~~zr: f1!m: I IC\ c; I 

,._;ifctlSbftti (lf)~ Sllf.cioii•ili<I fcrf.:rRmr I 

( f<f) tTl'\ 'lTTfq ~~ fct£! l..,il Ira~ ?!ic!_i I I <j t I I 

~(11c1Y4mff('Rf:) mm fuTIT ~ 1 

ijtf ~¾ fuf 14f-1156 i • I cl I "<fcf? I I~ 0 I I 
~ ~ 

ttT: qci~~ ~ fuf~ I 

'Slf~ (ag:)~~ fc:l£1ic;.lc;.lf1ifif: ~: il~C\11 
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<1$tl «-4 l<l•ictl 1@' ~-
-cl§y ~ ~ -ef~~ I 

~ (<fi") ~ furuf f<fffl 
~ m f<:ct«SP-flO(l-( 11,,11 

' ' 

( ll") ~cf ITT'lWTRT 00 trcfPJT ~ I 
~ ~ ac;: fc@r~ «=~ «~~Oll'l 11~~11 

~,<141<1«l-1~1lll ~s(~:) Slifi~4d I 

~(fu)mrr~(~) fcf~ :ilH(lfo (~) 11~)(11 

«-fcraT ~~ c(lll!!~•.i!.1•'11 m- ~ "'I" I 

~ f.:1-ifa,1..141 "'er fcl!l~~c(itd4c(" "'I" 11~~11 

Fc1 601~«"'1 ~rs's;f ~ m """ , 
~~ 'rfT ~ 'l(ll' ~ "'I" 11~\.911 

~ ~\l4~cfi4Rii I 
~P-f' rf~ ~ 11 ~ c; 11 

~ ' 

~(r.f) l-ll«ctflYuli 'iRct1a:;qq~o11'1_ I 

f<:•k~wil-fl(tl1j: ol:ITTsll"l"(;::f) ~!:TT~ ll~tll 

~(~)m(a') m(<F) ~Ri""" ~, 
~(~)m(a') fcrn:'q ~a_fqa_Q'!d ll~oll 

fcrtr<i ~ ~ ~ ~ ~ I 
;qt-~ .,,ij mf.t' trcrifun=r ( ~u) m ~ 11 H 11 

l-!itlWfflSlc:ifl (~) ~to'T~: I 

~ ~ ( ~) cJmrnTif ~ ii~~ I I 

mrrrr rfctlTT :;lcr 'TT1Jll1mr ( lf~~) 1 

~"""~"SfTeRTTiITT"(m) "'!"(tlf~ 11~~11 

25 
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~ m: 4#114¥Jfil~r: 
cf.1~11~<11 fc1f~aP1'i:I zrnr: 1 
~~ <fil~fcttlli'f~llf•i 

lll m:rtfuq ~ « ~ ~ 11~\II 
lll m:rtfuq ~ « ~ lffll"'( 11 ' 

qs=,Hicictl {¥14 'l_ ( 1RTT 9) I ~ ( 1RTT q I cf>1<lf: ( ffl 9 9 ) I <fi'm GW 'i:I' ( ffl 9 ~) I 
41: q'cf (m ~9) I ma-T (m ~~) I ~ (m ~9) I «ca- II 

ffl~ (R-VJ): VARIANT READINGS 

1. (b) I. sr;;rr repeated. (d) M. ~ 
4 (b) G. fwrvt. (d) G. <lf~i+l'iiQd s: (a) A. B. D. F. ~; C~E. ~; G. H. ~; all mss. ~ (G. i?ra). 

(d) All mss. ~ fu.l' ~: I 
6. (c) G. 'q"Fl:" 

7. (a) A.C. m ~:. (b) C.E. ~- (c) J. mrorr; G. aT fqq-; A.C.E.H.I.J.K.L.M. ~­

(d)C.E. ~; G.~; N.1!¢ 
8. (a) All mss. m for fiprJt; G. om. w:a+t. (c) All mss. :;jq for 'if. (d) N. fi;"lrnrr· G. ~-
9. (b) M. fi:!'ITT; L. mt. (d) All mss. ~ " ' • 

10. (c) All mss. ~: (G. ~). 

11. (a) All mss. ~if. (b) N. U.<j;T: Of. (c) All mss. fir for fir. (c-d) All mss. •,NloiEie.'l.:. (d) G. ~: 
12. (a) A.B.C.E. fuffi, D. rnffl, G.H.K.M. ?~, I. ~' J. ~; C.E. -i:mcrr, K~M.N. 'll1flR1TT 

(N. 'il: 'QJ11T); K. mriwr. (b) All mss. read: <!~tfifurf~. (c) G. 'llT1:i 'if iii; 
All mss. :;;nfu1@" !RSU. (d) N. ~; G. ~'3l{-

13. (b) G. ai('fdf+1fct 
14. (a) N. i:T ir: *; G. 'ff~; (b) All mss. ~: (G. ~:). (c) G. ii' ir; H.L. m for ro 

(d) G. ~. N. ~ " 

15. (b) All mss. ~; G. ~; G.L. ~ \I;, I. ~ \I;; (c) H.J. 'ilITT,ff 

16. (a) All mss. 'if for«; all ~ss._ Nl!T for mrr. (b) All mss. fir fort G.H.1!f!'~- (c) All mss. ~; 
G. ~- (d) G. '4i!;-ilg<4fu'fi 

17. (b) All mss. lTT1ff1{ (G. ~). (c) All mss. ~ (G. "!",~); G. pil'lif, I.K.M. ~:, 

(d)G. ~: 

18. (a) All mss. ~; all mss. ~: (N.'lll!iffi<ITT.r:). (b) all mss. ~- (c) G. lf'il'-q'fil:, 

( d) N. 'fiT1SoT 

19. (a) H.I.J.K. '!ITfcr!ior; all mss. TIT (N. '111!11TT). (c) All mss. ~- (d) A.B.D.F. ~' C.E. fcl"WQl-il•.i: 
20. (a) All mss. ~ (G. 'ill1T g). (b) C.E. Qfltl~fau1i; M. 'ifTtlirn 
21. (c) ~ ~ (K. i'l"am, N. ~ ). (d) C.D.E.H. ~R•fi~T:' 
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22. (c) All mss. ~ ~; F. firi:raffi. 
23. (a) C.E.F.G-N. cl<:'; C.D. c:-u. (d) A.B. ~QT, C.D.E. mlf 
24. (a) C.E. ~ (b) All mss, 'l!rft;,:q.j-; C.E. '!;JH,;:q- (c) All ms,. ml!T; A.B. ~ ~. 

L. 'I@)~; all other ms,. 1rcrr•i:i:ffi,r.r. (d) C.E.,r ~;r; all mss. 'Ufuq 

25. (b) N. ~~:. (c) G. tMhcqaqQcqq , " 

26. (b) N. iiITfr.r; C.E. PrITT 
28. (a) A.B.E. ~- (c) G.~~: 

29. (a) All mss. '4c4d•itltl; G. <f!TT!vr. (b) G. ~!vr. (d) All mss. ~; (G) oflmS'if 
30. All mss. ~ (N. \1;4~); all mss. ,rfurr (G. "iR:if:, K. ;;rfurr). (b) All mss. m~ (A. m~ror_, 

D. ~. B.G.K. m<fit, L. m~r); H.K. "ti'~, N. "tl'n=iraT. (c) All mss. Wl~; 
all mss. mil (G. ,rfur, K. ;;i-ftat ). (d) G. f<r[r;tcr fcm;fci'. 

27 

31. (a) C.E. ~ ~- (b) (g) ~; C.E. ~- (c) C.F. i:r~. (d) All mss. ~; N ~~-

32. (a) G. ~; all mss. Sf'!~- (b) N. tfillfq-ar:, (c) C. E-1t~ 
33. (b) All mss. imff ~- (c) H. ~ ,r; A.B. forq-qi-, C.D.E.F.L. ~- (d) All mss. rn-m ,r 

(G. lITT11lfT!Ff); G. ~; N. ~-
34. (a) G. it4qt1<:tae:1. (b) G. mrtfcra); G.H. irqfcr. (c) N. ~; N. m. (d) E. ~; G. ISolCIT; ~ ~ "'IYIII ~,• ~ 

N. !IT qs:=qqlf<lifi'l_. 

35. (d) C. E. ~ 

tp'"-q e° cl c'e Vl ,:j ~!::lfel ~~ I 
R.f0flr,flj"rnr:w ~ f.1mrr ~~ 119 11 

;;!TTfu'QT~ll'.:r TZf J;fcf~~: I 

~'-J'.fcf ~~cryt lf~'4fu~ I I~ 11 

~ TT[ lfm'<Prrmr<ffil: 
Cfil ~ 1 •~;~oll Y f<l f~a I Qi::! l!'m: , 

c1f41 f.:_~ CfiffifcrITT.f!l'l"ffif 
lTT ~ ~ « ~ lf~ 11 ~ II 

lfq'f fuliT ll'll'UUIT ~ lj"QJ7TT lfq-f I 

~ac;: <ro~ITTIJfT mu@ lL!:TA' ~ I I'll' I I 

~ "!:~.rr ~r ifr.rn=c 51'~ mrir: 1 
(ff ~:) ~'it(~)ITT lf: n: ~ ~: ll'll'-~ II 

(un-numbered verse m 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, sec Note to Arca Jyoti$am (R-VJ), (p. 23). For 
variant readings of Yiij11$ajyoti$am, seep. 31. 
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Si (tj Q(#f514?if4 m 4.5-i:4cl4t4 

q"jq'i>GO(ij+j I N.J: I 

~ 'Sf'i:IWI" I I !( 11 
"' 

fct (i-¥+ld ~c- lfaJ ~ ij"cfmqj I 

fll I 'ct i:l. I P:: ll1T +l I tj ~ q Q QI ik-fbirr Wi:l.<fi II ~ II 
"' "' ' 

~ P,jf<IIS61i:tl Wll-i:l•i:+lijlcli:l.i:fi I 

miTT!:f i:l.re O(I ih~ ~: ij"i:l_T II \.911 

ffl ij"Ccl+f '<l I g {l( .J 1,::j el 41 i:l. QI l{ I 

~ m ('<f fu') ~ clg{i::.~ 11t11 

C:f!j,,Rc!Gc.1 'll<TT~ flrvr: wifsfur;:ft ~ I 
mcrT cfiQ-i:114.Jl~I: ~~~: 119011 

~~ lffiT '<I" ~ ~ ( 1!) m: I 

~tlm': 4.5-i:4clQTOli (~) 4<>--i:li:l.Qiiill?r 119911 

(w) Wl tfcf ~ 41i:l.f~Ql'ct ~ I 
1Wli,+l.J141~lli (mo'{) Rfu:~ lfR 119~11 

~ [Ti:l.'m'~ wruf ( •I milt d+l") I 
l'.l"G2."iIT l'.l"G2."iIT ~ ~"'trcfurt -<1fli1~~a 119~1, 

~=~?1futtrorltl~~: (~)~, 
t;IIRl~•<.I: {~)1l1lSr<r cJ; 4"cl"ifiT: 4<>--i:lt;JfA-tdT: 119¥11 

mm: fll -<Gc.cfi1 = ifiTm: (tm) tili:l.Qlcf,li:l.•1a-r: , 
Q,cfili:l.Ql•!O(Q,fH: lll'ffiS!:T ~ 'l('R 119!(11 

r('q~SQT: 

~1<414;W!-iisi 
~aft ~ I 
~~Strq 119~11 

;;r1c11,tiQj: ~ ~ ~i qq~flU: I 
m~ flt"l...=cjg~~lli (~)mi,-Ritsfm efc{ 119\SII 

;;ft ~ lf: i ~ ~ ~r qr 

R"( lJ_ ~ 'l(': ~ 1TT !:TT ur: I 

~ '+l" m: BIT S1TT ~: 'ii" ISlf1' 
~ 

~ ~ tioT ~ fuw: 119c;11 
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~ '+liQll<li:.<f,f'<II~ if,'~ Q,¥1~f<IQlfa: I 
~i=I° (fu)ijqifalj,il.9 (~) 11'\tll 

faR1+1cfi1c::Qi1'+4~i 
~ ~ 

qqijjQjij+Jfr,@+l I 

~ 11,011 

m: lfci 1-11<;.I rl cfi i;,\ I~ Flj; ~ fcrM+r I 

(~) i;ITTl'f f<t"11'11Zilc( fuf•!f'iilC::lf.-t¥1: <!rtTT: 11,'\tl 

t:!;'fiRlITT~ ~ • ~"f{R-df4'{ I 
~~~ ffl ~ cla+lirll¥('1") ~ 11~~11 

(~) ~ ~-
!fq~~m'qlQfrlnf f~ I 

'lffllsfat m ~ wsm 
~ ~ <F W(~) 11~\!lll 

fc;IQlcll(lli (l"<'lc<'lftil("C::: <'le ~Slfi=I° I 
lITTtT [R!IT wrt ( : ) BI: Q,d N ~'q '! oj ~ I 1, c; II 

~ 'q'('ijqflf '8-lfcl.ri (tf~I: («)!p'qcfi: I 

~qfi;:GJf.sa@..j ~tfaQl~I (~)Efilff ~ 11,tll 

29 
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~ ( ~) "llmRT i:rfi;c: ( Wli) faij fl.a cfi I I 

~ ij"ITT: m~: ~: (~)11'ft ij' tfll1l: 11~~11 

=mr.r: ~a": 00 m~•~: I 
ij'ffl""f Rta:i::Q4<4 ~•1Q4<414+11.ssrr '<I' 11n11 

m'cffiT ~~ <41llQ~•i:.llif\' ~ ~ '<I' I 

~ ~cf"UCIT "'cf ~cffiffi '<I' 11 ~ ~ 11 

,d•.H0t11 i:.Y '<I' f<rm '<I' mm ~~ 1 

~ 11 l=fqf (~) ~ ~ lpIBf ~ 11~~11 

(q);:r firqkmir,f wf ~ MlqOl'i_ 1 
ll,~a, <4 N, ~a ~~ '<llfaimrfil 11~\911 "' . 
~ GW ij'fcrnr ~ ( [) ~ ~ I 
~(~)'!!@" clctilinli-li;; ~f ~acfi'T ~ ll~c;II .., "'\ ~ "'\ " 

~ ~ m.r: WTT ~ ~ I 
( i-!cf+l"Tf.:,) ~ !p~: cfiJuoT ep:qre;ro ~ 11 ~ t 11 

t1 $'d <-€4 1 lH a I lTcf t4l-
(:;;) m ~ ~Slfiifq' I 

ffi~ m f<rffl 
"' 

~ t41f~qij5P-llui'i_ 11¥011 

~ ~ ro q-#Jr q-#Jr I 

~ ~ ~ f<roq (~) ~ trciurq 11¥~11 

$.,'i91llij'j,~Qi) '+rl.11~: .\.lcfic:-9qa I 
#lll(lf~l•ldl..:zr(~) "'fcr~ #tli-l(lf~li-1111¥~11 

~ 41ijqt,jfo1j ~d1i:l.£19qOli'l_ I 

f~1,q£11l-1iijl1i: olll@.llii wrnlSicfrcJ: 11¥~-oll 
(un-numbered verse in mss.) 
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tt}'l~tj-i:lf(~ __;....:. ~<fl ~GfctG~iict I 
el'l~tj-i:lfo1 ~l"fl -i:I' ~ ll'lf~II 

ffl ~ -i:1' ~II 

q,,.-i:l~icfftt< (00 9) I fcl(i"fi'?ict (oo \) I ~ (00 99) I '1ciif>(iG•l('ll (00 9\) I 

rrr: 'tcf'llRR (oo ,9) 1 wf~'lTTlrq (oo ,\) 1 ~ (oo ~~) 1 ~l,l101.rn:i 

(oo ~\) 1 I.Ra°' (oo ¥9) 1 ,fcj" II 

41"!4"4lfa4+J. (Y-VJ): VARIANT READINGS 

2. (c) 'ill@•iii:i•li ~ 

3. (b) F. ~; F. zrnr,:i:_ 

4. (d) E. ,.iitfu"q' for~; A. ~ ~-
4-0. (c) All mss. fi;r~: for a- j['ITT:; all mss . ..-q.5-ii="f>t..,lfi"'"•a=, (E.F. ~: 'lf[dl) 

5. (c) E. F. ~ qqffvr 

8. (a) A. ~ 

9. (b) A.E.F. ~- (c) All mss. 'if<f wf. (d) B. oq_ai, D. o!fcIT 
10. (a) C. ~. D <IT q;;ii. (b) B-F ~f!l<AT. (c) E. F. lJi'fTm fl!:. (d) A. F. ~ 

11. (b) B. C. D. ~ 'liffi; all mss. ~:, (c) A. B. C. D. q"'":qqc1fo11, F. q.:i-i1qc1fu1i. (d} All mss. ~ 

(C-''J'.l;); F. ~; B.C.D.F. !VT) 

12. (a) All mss. ~ (c. ~); B. ~ ~- (c) E. •Wllrd (lq; B. ml'!; A.B.C.D. ~. E.F. ;;imrr. 

(d) B.D.E.F. RR~T 
13. (a) A.~- (b) A. '<fT'lITi, B.C.D. ~. E. ~- (c) A.F. tflio>IT lf'So'ilT. (d) E. tfclfurt 
14. (a) B.C.D.E. ~; C.D.E.F. f~:. (b) D. ~; all mss. ~ ft'imr. (c) C. ~. E. i'frin, 

F. ~; all mss. B11ll; B.C.D.E. fflQ'. (d) A-E. ~: 446ffl@: 

15. (a) B-F. lftm; E.F. ~:; C. '!>Im. (b) All mss, 'ffiT ar; F. "ft~:. (d) E. ~~ ip} ~; 

c.~ 
16. (a) A. mim:; B. a'fm:irr. (b) C. ¥=· (c) A.E. i ITT~- (d) A. ~. C. ~; E.S. Slit 
17. (a) A.B.C.D. ;;mrr. (b) A. Ri B.C.D.F. ~- (c) B.C. ~ '!flllvif~- (d) All mss. ~ 

(A.~) 
18. (a) A. ;;furt; F. lIT er:; B.C.D.E. ~ ~; C. Ulm. (b) B.C.D.E. firiJ:, F. A'Ol!; B.C.D.E. 1J;; 

A.F. ~TITT; B.C.D.E.F. err-:r:. (c) A. ~1!lcll, B. 'qirr, C. ~s, F. o<fTffi'lIT; all mss. ~-

(d) D. ~~ 
19. (a) C. 'IITTTT (b) A.B.C. ~ if (c) All mss. fu" ~ (d) A.E.F. ih;:lf,~, B.C.D. ~ ~ 

c. (in;:~) 
20. (b)B. ~ 
21. (b) F. ~urr; F. fui¾': (c) All mss. '3iffii@6i 

22. (b) All mss. ii" fil:lr'rt. (d) B.D. Rtti 
23. (b) B.D. q!TTii. (d) B. fui¾'; A.~ 
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24. (a) A.~. D. ~ 
25. (a) A. ~~- (c) A. m. (cl) All mss. 'l{"lfiq@, 

26. (a) D. ~; B. ~; A. if<ffif, (b) A. f~i!lfcf4!f1Rr:. (c) A.F. ~. B. foM'!ifdi, 
C.D.E. fufl:r!ITT; E. ·'!flRr:, F. '+l"f;f. (cl) All mss. iftif (A. lll"lli); A. G°mwr; A. ~lJ: 

27. (a) A.~. B.C.D.F, fu"iim, F. w:im; A. ffl; A. 'ITTlT: (b) A. i;.Ql(-41'44. (c) B. ~;C. trmrl 
(d) A.B.D. tr .Jq, C. ~- (d) All mss. ,~ 

28. (a) A.B.D.E. ~cliW- (b) E. 4"3'iiifcff. (cd) A.~ (for B!l t~. (d) A, 1!,ITT:, D.F. ira1t 
29. (a) A. cfffi~: (b) All nm. t'-l" for i:r; A. 'P'iiTi'{, 8. 'P'iiTiT: (c) A. "i:irfircrfu',i:~;i. (d) All mss. 

~c(A.w> 
30. (a) B.C. 45-ilf'il4i.,,..&d. (cJ E.F. qql'llf; A.E. ~:<tT<ft. (d) B.D. ~q,flf: 'frt'IT: 

31. (a) A-E. ~f~IIIAHi•, F. 'W!· (b) A.~:~~. B.C.D.F. ffl, E. ti~. (c) A.B.D.E. firnroq_, 
C. frnr:m!; A. i;j(q,@li:\,•I., B.D.F. i;jjq,J(-411·1:, C. m,r,:nni:, E. ij(q,J(-<llU. (d) A.O.~. 

F.~ 
32. (a)B. ~ 
33. (c) B.C.D. om. ~ 
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RE-ARRANGED TEXT OF VEDJ\.~ GA JYOTI$A 

SECTION I 

BENEDICTION AND VALEDICTION 

l. INTRODUCTION 

Text 1 

paiicasm111·atsaramaya1n ytig<7dhyak,m111 prajiipatim/ 
di11art1·aya11amiisii1iga1n pra~iamya sirasii sucibf/R-VJ 1; Y-VI 1 

jyoti,r<7m ayanam p11~1yam pral'Gk$yiimya1111plin•asabf 
sammatam briih11w{1e11drii1,1ii1J1 yaj,iakiiliirthasidd/,aye/ /R-VJ 3; Y-VJ 2 

prG1,1amya sirasii kiilam abhiviidya saras,•atimf 
kiilaj1iii11am pral'ak$yiimi Lagadhasya mahiitmanabf f R-VJ 2 

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

Arca-Jyoti$a or }Jgl'eda-Vedii,iga-Jyoti,m (R-VJ) has a different second verse, 
which completes the first, thus: 

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

2. IMPORTANCE OF ASTRONOMY 

Text 2 

l'edii hi yaj,iiirtham abhipravrttiib 
kiiliinupiin•yii l'ihit<7.,} ca yaj,iiibJ 
tasmiid idam kiilavidlu711asiistrm11 
yo jyoti,rnm reda sa 1•e<la yaj,iiin/1 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. Jyoti$a, understands the 
performance of lhe sacrifices (fully). ( Y-VJ 3) 
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yathii siklrii mayiirii11ii111 11iigii11iim ma11ayo yatlrii/ 
tadvad vediingasiistrii11ii111 jyoti,mm miird!,ani sthitamllR-VJ 35; Y-VJ 4 

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

Note 1. Ga11ita, a variant reading for jyoti,rn 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 

somasiiryastrcarita111 vilfrii11 vedavid asnllfel 
somasiiryastrcarita111 /oka1n loke ca santatiml/R-VJ 30; Y-VJ 43 

One learned in the Vedas who has also learnt this lore of the movement of 
the Moon, the Sun and the stars will enjoy, after death, sojourn in the world 
wherein the Moon, the SLtn and the stars have their being, besides having, in 
this world, 8.n ut;iending line of progeny. (R-VJ 30; Y-VJ 43) 

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

4. VALEDICTION 

Text 4 

ity evam miisavar,~ii11iim v111/n1rtodayapal"l'a{1iiml 
di11art1•aya11Mnc1sii1igam( ?niim) vyc7klzyiina1]1 Lagad!,o 'brai·it I I 

( Y-VJ, unnumbered verse afti;:r 43) 

Thus did the sage L::1pdha speak in detail of the (synodic) months, the year, 
the vwl,i1rtas, the ri_sings, the syzygies, the days, the (six) seasons and the 
courses of the Sun with the (solar) months. ( Y-VJ, unnumbered verse after 43) 

Note 1. In Weber's first and cri~ical edition, this verse appears unnumbered 
before the last verse 43 of the Y-VJ. It is not found in the R-VJ. The verse enumerates 
all items computed in the ~?rk, with the nami;: of the source, viz. the work of Lagadha. 
Perhaps, it is a later add1t10n, t? supply this need. Sh.i.ma Sastry, in his highly un­
critical edition of VJ, numbers this as 43, and the last verse as 44, 



SECTION II 

MEASURES OF TIME, ASTERISMS ETC. 

I. TIME MEASURES 

Text 5 

pahini paiic{ida.i:ad apii111 ·dhrt{ini tad {i(llrakam dro~ram atab prameyamf 
triblrir vi/1i11am ku(lm•ais tu hirya111 tan 11{i(likiiy{is tu blravet pra111ii{ramf! Y-VJ 24 

A vessel which holds (exactly) 50 palas of water is the measure called ii(llraka. 
From this is derived the dro~1a measure (which is four times the ii{}/raka). This 
lessened by three lrnifava measures (i.e. three-sixteenths of an iiiflraka) is the 
volume measured (in the clepsydra) for the length of one niiifikii of time. ( Y-VJ 
24) 

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

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

Text 6 

na(like di·e. mulrfirtas tu pa,iciiJ:a f palamii,mkam (? {l(llrakam) / 
lll{i,m(? 1:\-/ha)kcit lwmbhako droirah lwfapair vard/rate triblrib// R-VJ 17 

Two ll{l(likiis are one muhiirta. The ii(llraka is fifty pa/as. From the ii(lhaka, 
kumbhaka or dro~w increases by three kufapas. (R-VJ 17) 

Note 1. Kuf apa seems to be the same as kll(la l'a as current in some parts of India. 
None of the things mentioned are related to one another or the ll{t(likci. Indeed, funda­
mentally the lacuna is to be supplied from usage. But here is lacuna with a ven·geance. 

Text 7 

kahi dasa sai•i111.fri S)'{td di·e m11l1firlasya 1/(l(likef 
dl'i(? dyu)strimsat tat kalii11ii111111 .. mfcc/rati tryadlrikci bl,m•etf/R-VJ 16; Y-VJ 38 

The 11{1(/ikci (meutioned in the previous verse) is ten plus a twentieth kaliis of 
time. Two nii(likfis make one m11l111rta. Thirty times the m11!111rta is a day which 
is equal to 603 kaliis. (R-VJ 16; Y-VJ 38) 
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Text 8 

... . piidas tri111sat tu saikikii/( Y-VJ 12b) 

.... kii,~thaniim cafra tiib kaliib/( Y-VJ 30d) 

31 kii,ffluis make one piida. (Y-VS 12b). (Four pcidas) (equal to 124) kii$/has 
m'.lke one kalii. ( Y- VJ 30d) 

Nate J. The word !lib here refers to the four plidas given in the third foot of the 
verse as caw~piidi. being a compound of caturoiim piidiiniim smm7!1lirab. The word 
plida itself tn'.:ans the number 31 by the statem'.!nt. pl7das triq1.fot tu saikikc7 ( Y-VJ 12b). 
The word pl7da in this verse also signifies 31. 

Note 2. The reason for adopting the above-said significanc~ is that the day is 
divided into 124 bhiigas or parts. Since a quarter (piida) of this is 31, the word piida 
is used to signify the number 31. Similarly, the asterismal segment also is divided into 
124 parts called a111sas or bhii171sas. 

Text 9 

kc7$/hii paiiciik,rnrii bhai·et/Y-VJ 39d 

One kii,ff ha is equal to five ak,rnras (letters of double miitriis). ( Y-VJ 39d) 

Note 1. The ak$ara mentioned here is the length of time called gul"l'aksara, equal 
to two miitriis of time. 

Text 10 

ardhapaiicamabhas n•rtubf(R-VJ 9d; Y-VJ IOd) 

Four and a half asterismal segments is one rtu. (R-VJ 9d; Y-VJ !Od) 

Note 1. The period of the Sun or Moon moving through 41 segments is a rtu 
related to it, i.e. the Sun's 1'11_1 or the Moon's rtu. But the popular rtu or .seasons is 
only the Sun's. (Cf. the Vedic statement: Mad/u,i ca Mcidhavmi ca Viisantikifr rfli/ 
s~ukras ca Sl!cis ca Grai,fmiii• rtii/Nablws ca Nabl,asya.i ca Viirsi/cfi1• rtu/Jsas ca i,~jas 
ca Sl7radiiv rtii/Sa/ws ca_ Sakasya.v ca Haima11t{11· rtri/Tapas ca· Tap;syai ca Saisiriiv 
rtii/(Viij. Sa111. 13.25; Tait. Sw11.4.4.11.1). 

Text II 

trifatyahniim sa,m,~! ir abda(l ,wf cartavo 'yane/ 
l1U7sii ,frc7dasa sz7ryii(l syub ctat paiicagw11am yugam/ I Y-VJ 28 
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Three hundred and sixty-six days form the solar year. In the year there are 
six rtus and ~wo aya11as (Sun's courses). In the year there are twelve solar 
months. Five years make a yuga. ( Y-VJ 28) 

Note 1. Thus we have the table: 

5 g1trl'ak,mras or 10 miitriis 
124 kii$/hiis 
10 1/20 kaliis 

1 kiiJ/hii 
1 kala 
1 llii{likii 

2 11ii{likiis -- 1 muhiirta 
30 muhiirtas 
366 days 

5 solar years 

l day (i.e. the civil day) 
12 solar months or 6 rtus or 2 ayanas or 1 solar 
year 
l yuga 

Note 2. The IUt{likli is thus connected in two ways, first with the speech or 
musical measure of matr{t, and second Hith _the flow of water in the clepsydra of 50 
pa/as of pure water, measuring an ci{llzaka. 

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 
Illentioned here is the period when the Sun and the Moon meet io. the same asterismal 
position in the zodiac, discovered in the Vedic period itself, and which is roughly 
correct. The Vedas have a name for each of the years of this yuga: Sa171vatsaral.z, 
Parivatsara(z, Idii( {la) vatsara(z, A111111atsara(z, Id( Ud)ratsara(z ( Viij. Sa111. 21.25), with 
some variants in certain places. 

2. ASTERISMS: PRESIDING DEITIES 

Text 12 

ag11i(z praj{ipatili somo rndro 'ditir brlwspatib/ 
sarpcis ca pitaras cail'a bhagas cafrciryal/l(IJJi ca/ I 
sari/a tvastatha 1·ciy11s ccll(/rcir;11i milm cm ca/ 
i11dro 11irrtfr iipo vai 11ifrcdel'as tatlwirn ca/ I 
Fi,r(mr 1·asavo 1•arn110 'jaekapiit tathafra ca/ 
alzirbudlmyas tatlui pii,wi afri110 yanw ei•a ca/ I 
11ak,rntrade1•atc"i. In• etii etiiblrir yc(iiiakarmaui 
yajam{1.11asya scisirajiiaib 11c111za 11ak,rntrly'am s111rti111/ / 

(R-VJ 25-28; Y-V J 32-35) 

The presiding deities of the asterisms (bc:g:nning from Krttikcil.z) are, respec­
tively: Agni, Prajc7pati, Soma, Rudra, Aditi, Brlwspati, Scrpc11ts, Pitrs (Manes), 
B/wga, Arya111m1, Sai•ift"i, Tra,1"{ci, Vii_r:1, }11(/nigni, 1\litra, l 11dra, Nirrti, Waters, 
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Vifrederas, V(ruu, Vasus, Varuua, Ajaekapiid, A!tirb11d/111ya, P1tJa11, A.frills and 
Yama. The people learned in the religious lores say that these deity-names 
are to be substituted for their own names in the (sa,ika/pa of) the yiiga (of 
the person on whose behalf the sacrifice is performed, viz.) thl! yajamiina. 
(R-VJ 25-28; Y-VJ 32-35) 

Note I. While naming a child, it was the custom in ancient times to choose a 
name the first letter 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 nak,mtra is not known, he is given a 11ak,mtra appropriate to the first letter 
of his name, for religious rites or horary predictions. In ordinary religious rites, it is 
declared in the introductory resolution (sa,ikalpa): 'I, bearing this name and born 
under this asterism, am going to perform this rite.' Bu~ when he happens to be the 
yajamana in a yiiga, in the place of his own name and asterism, the deity of the asterism 
is to be substituted, the idea being that he is now one with the deity and the deity 
itself is performing the yciga, as, say, 'Ajaekapad yajate', meaning, 'Ajackapad per­
forms this yciga. • 

Text 13 

ugNiuy c7rch7 ca citn7 ca 1·i§c7klu7 §ra1'a{10 'frayuk/ 
kriirci{ti tu maglui sriiti jye.yf!tii miilm71 yamasya yat// Y-VJ 36 

The asterisms Ardrii, Citrii, Visiiklu7, Srava(1a and Afrini are fierce. Maglu7, 
Sriiti, JyeJflui, Miiiam and B/zara(zi are cruel asterisms. ( Y-VJ 36) 

Note 1. These are mentioned here as an exception to the previous verse, and 
the names c. f 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 upciyasamuddesab blziiyo 'py a/111ab prakalpayet/ 
jiieyarii:,'igatiibltyasta (? tam) 1·ib/zajet jiic711arcW11ii//R-VJ 24; Y-VJ 42 

The following is 'the rule of three' (for obtaining the desired result). This rule 
of three is to be applied again and again to the day, (using the fundamental 
and derived constants given in the work, in order to get the various computa­
tional rules and results given in the work). The rule is: The known result is 
to be multiplied by the quantity for which the result is wanted, and divided 
by the quantity for which the known restllt is given. (R-VJ 24; Y-VJ 42) 
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Note 1. The instruction is concise and looks like an aphorism. There are four 
items in a proportion, three known and one unknown, which is obtained from the 
three knowns. Hence the rule to get this is called the 'Rule of three'. The four items 
are: (a) If for so much quantity, (b) so much result is got, (c) for this much quantity 
given now, (d) how much is the result that will be got? The first two are called jiiiita­
riisis and the next two are called j1ieya-riisis. The application of the rule is: Take the 
known result, i.e. (b), multiply it by the quantity (c) for which the result is to be 
known, and divide by the quantity (a) for which the result is given; thus the result 
to be known, i.e. (d), is got. Though the verbal description of the rule is long, it is 
simple and known to every school boy. 

SECTION IlI 

FUNDAMENTAL AND DERIVED YUGA CONSTANTS 

1. YUGA AND ITS ELEMENTS 

Text 15 

uday(i l'('isarnsya syu(z di11ariisi(t sapaiicaka!t/ 
1\1·er dl'i,m,ffilzi1ta111 syiid vi111satyii saikaya stn1iim/ / Y-VJ 29 

pa1icatri111sm11 salaJJl pau.niam cko11am ayall(lllY /',fcbf 
pan·a{1ii111 syiid catu,fpiido . ... ff Y- VJ 30 a-c 

siiva11c11dus trmiisii11ii111 ,fa,rf ib saikadri.saptikc'if 
dyutri111sal sii1·a11asyc'irdlrab siiryab struii111 sa paryayab/ I Y-VJ 31 

sasaptakam blrayulc somab siiryo ,(rii11i trayodasa/ 
11a1·a11u'i11i tu pa,ic(7/111a(z .... /JR-VJ 18a-c; Y-VJ 39a-c 

Note 1. The present section continues from verse Y-VJ 28, given in the previous 
Section U, Text 11, and its meaning should be understood here, viz. the 366 days 
form the year and that in the year, there arc 6 rtus, 2 aj,a11as and 12 solar months. 

Five years make the yuga. 

The number of risings of the asterism Srrll'i,rflrii 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 (i.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 mi1111s 
21 (i.e. 1830-21=1809). (Y-VJ 29) 

In the same way, the total of the astcrisms or the Sun (which comes round 5 
times) is 135. There are one less (i.e. I 34) ayrmas of the Moon (i.e. its north­
ward and southward courses). There are 4 piidas (i.e. 4x31=124) parrns (or 
pak,ms, or their ends, i.e. bright and dark fortnights) in the yuga. . . . ( Y-V J 

30 a-c) 
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There are 60+ l, 2, 7 (i.e. 61, 62 and 67) sifrana months, lunar (synodic) months, 
and Moon's sidereal months (cycles), respectively, in the yuga. Again, the sifra11a 

month contains 30 days. This plus half (i.e. 30}) 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 during 
the yuga. The Sun stays in each asterism 13 days plus 5/9 days. (R-VJ 18 a-c; 
Y-VJ 39 a-c). 

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

(a) Sidereal risings (i.e. sidereal days)=solar risings (i.e. ordinary days) plus 
solar cycles (i.e. solar years)= 1830+5= 1835 (given in the text as risings 
of Sra1'(ff/,a). 

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

(c) Moon's risings= Risings o[ Sravi,rfltii (or any other star) minus Moon's 
cycles 0=- l 835.-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 ayw,as arc not commonly spoken of, it must also 
have northward 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 arc 2 pak,l'as (parl'(ls) in each synodic month there arc 62x2 
124 pak,l'as in the yuga. It is this that has necessitated the divisio~ of the day into 

124 parts, in order to give whole number results as far as possible. 

Note 5. The reading 11a1·a111ii1_1i of R-V~ 18 has been adopted in the place of 
uttao1Cilli of Y-VJ 39, the latter being not! suitable to the context. 

2. LAGNJ\.'i IN TUE YUGA 

Text 16 

Srari,1'/!tiiblt!'o g~1(7ga)~1iibhyast~t priig1•i/ag11c111 rillirdi.frt I 
st<( ?sta) rya,1 masall ,rnfabhyasta11 1·idyiit ciindramasii,r rt,in // R- VJ 19 
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Using the risings of Sral'i,rfha 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 /agnas in the 
yuga (viz. 1835 x27 =49,545). Multiplying the sidereal revolutions of the Moon 
in the yuga by 6, we get the total number of lunar rt11s (viz. 67 X 6 =402). 
[Considering the mandatory verb in the first half of the verse, one can translate 
it also as: Using the distance of Sravi,rflrii from the rising point (i.e. its hour 
arigle), and multiplying it by 27, we get the lagna, 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 o[ the motion of 
the Sun relative to the earth is the civil day, and there are 1830 civi,I days in the _ruga, 
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 ofasterismal segments, being fixed in the 
zodiac, makes the same number of rotations. Lagna, as usually used, is the point of the 
ecliptic rising on the eastern horizon. Sometimes the word prag-lag11a is used to distin­
guish it from the Occident (West) Ecliptic point and Meridian Ecliptic point (dasama­
lag11a). Now-a-days /agna is mentioned only in connection with the rasis. In those days 
there was no division into r[isis, but there was 1he division of the zodiac into nak,ratra 
segments. We do not know whether the lagna, in those days, was of the asterisms 
themselves or the asterismal segments. The exact time of the rising of any point can be 
calculated from its distance from the diurnal circle, the whole maw/ala representing 
603 kakis 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 gu~ia into 
ga~1a by me. Dikshit has taken gu~ia to mean 3, according to the bl11itasa1ikllyc7 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 Biirha~patya commits a 
worse mistake by interpreting gu~ia as 8 in the blziitasatik/iya, which transgresses all 
conventions. This kind of transgression will result in ambiguity, while the requirement 

is that the numbers are precise. 

Note 4. The Sun or Moon's aya,ras is spoken of as beginning from their situation 
at the first point of the Sravistha segment or midpoint of the Aslesii segment, repsec­
tively (See Y-VJ 7 in Section IV. 2, below). The aya11as !~ave 3 r~us each. T~1e sidereal 
period containing 2 ayanas have 6 rtus. In the yuga, havmg 67 sidereal periods of the 
Moon the rtus are 67X6=402. It is noted that while the names of the rtus Sisira, 
Vasan;a etc. beginning with the Sun at Sravi~tha are significant as referring to real 
seasons, in the case of the Moon, they are simply nominal. 

Note 5. I have emended s11 into sta, making it sraryiin which means 'pert[l.ining to 
the stars (str)'. much like the Vedic word narya, since the word starya is an uncommon 
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word, it is easily mistaken to be siirya in the copying of manuscripts. But the lunar 
rtus cannot be related to the solar months, as it transgresses the statement ard/wpaii­
camabhas tv rtub, which justifies the emendation. :B.gvedins pronounce even classical 
rja as fa as in the Veda itself. 

3. DAY-TIME 

glrarmavrddlrir apiitJI prastlrab k,mp,i/iriisa 11daggata11/ 
dak,ri!Je tau l'iparyiisa(t sa~111111/ziirtyaya11e11a tu/JR-VJ 7; Y-VJ 8 

During the n_orthward course of the Sun, the incr~asc of day-time per day is 
the same eqwvalent of one prastha (of water used m the clepsydra). The night 
decreases at the same rate and vice versa during the southward course. During 
the whole course (aya11a) the increase or decrease amounts of 6 muln,rtas 
(= 12 nacjiktis). (R-VJ 7; Y-VJ 8) 

Note 1. The time when the courses begin and end is given in the next Secti 
From the given data the duration of the course can be calculated to be 183 days .~: 
the increase per day, which is given as one prastha, can be calculated from the d~ta ~ 
the previous Section to be 4/61 nacjikii. For the whole course of 183 days, the increa 

111 

is 183X4/61=12 11ii(jikiis or 6 muliiirtas. se 

Note 2. The rate of in~rease given here is the average per day. It is very c d 
d

. f .. rue 
Actually, for the first an sixth months o the course 1t 1s approximately a sixth f 

1 
· 

total, for the second and fifth it is a third, and for the third and fourth it is ha!~ t le 

Note 3. The total increase is not the same in all latitudes. It is proportio 
tan declination x tan latitude. T_he latitude_ ~orresp?ndi~g to the total given~::: 1.0 

350, in the extreme north of India. The Vas1$fha S1ddlra11ta of the PaiicasiddZ - . 1~ 
· · · h I · t k zant,ka of Varaham1h1ra gives t e same tota increase, no to spea of the crude P, .

1
_ 

Siddhanta. · a, amal,a 

SECTION IV 

TITHI, NAK~ATRA ETC. OF CERTAIN SPECIAL DAYS 

THE FIVE-YEAR YUGA 

Text 18 

miigha!!luklaprapa1111asya pat1$ak!'$1Jasamiipi11ab/ 
yugasya pai'ica1•ar,msya kalajnii11am pracka$ate//R-VJ 32; Y-VJ 

5 
Men (like the respected Lagadha) give the details about the 1. 

hi h b · • h 1mes of va . 
items in the five-year yuga w c egms wit the bright fortni h f nous 

g t o the month 
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~::;.1~a and ends with the dark fortnight of the month of Pau~a. (R-VJ 3l; 

h 
N~te l._ This ~ives the epoch, necessary for calculatino any item using the rule of 

t ree given m Section II.3. "' ' 

Note 2. The plural verb needs the understanding of a plural subject. 

2. COMMENCB1ENT OF THE YUGA 

Text 19 

sl'ar likramete SOlll{irkau yadii S{ika,11 sm•iisal'au/ 

S)'{it tadlidi yugam mliglrab tapab .foklo 'ya11a111 /ry udak/J 

p~ap~dyete srm:i~!lriidau sii1yiica11dramasiiv udak/ 
sarpard!te dak,n~wrkas tu miiglra.frifra1Jayolz sada// 

(R-VJ 5-6; Y-VJ 6-7) 

~hen the Sun_ and the Moon occupy the same region of the zodiac together 
with the astensm Srm'i,fflrii, at that time begins tJ-.e yuga, and the (synodic) 
month of Miigha, the (solar seasonal) month called Tapas, the bright fortnight 
(of the synodic month. here Magha), and their northward course (11ttaram 
aymtam). (R-VJ 5; Y-VJ 6). 

When situated at the beginning of the S1mi,rfhii segment, the Sun and the Moon 
begin to move north. When they reach the midpoint of the A!He,rii segment, 
they begin moving south. In the case of the Sun, this happens always in the 
month of Miigha and Sriivai:ia, respectively. (R-VJ 6; Y-VJ 7) 

Note 1. The VJ system has simplified the various periods as the 5 sidereal revolu­
tions of the Sun in the yuga o[ 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 framewo~k for a religious clalendar. So, the 
yuga cannot begin exactl_y at the first point of Sravi~~ha segment generally, unless 
corrected. Further, the given cycle-days are mean, ,vhile the actual courses depend 

the true Sun and Moon, affected by the equations of the centre. So, only the 
upon - , "f' d Th · region marked by the asterism _Sral'i$/11a can ?e spec1 1~ • e exact. pomts of the 

ts \,\,here the courses begm were determrned by simple calculat1ons based on 
segmen . d • .1 d -J • d .J • . • f the sky For details see Intro uct1on. T 1e wor s auau ,in a1u7ze in Y-VJ 7 
mspectwn o · f l" • • 
signify that the exact point of the segments are meant, o course, 1or the c1v1I calendar. 

71.r 2 Praipadyete here means 'move', not simply 'reach' and ayanam means 
11ole · · · ' h . d f ' t' pr1·mar1·1y The secondary mearnng is t e peno o movement'. Only 

movemen ·, · 
the Sun's ayauam is popularly used. 
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Note 3. The beginning of the northward movement of the Sun at Sravi$f/u7 and 
the mention of the day-time to be least here (see Sn. III.3, Y-VJ 8) shows that this is 
the time of the winter solstice. From this, the time when the original work of Lagadha 
was written can be determined. (See Introduction). 

Note 4. There is a corrupt reading dinam tyajab for aya11am lryudak. This is made 
much of by some. (See Introduction). 

3. NAK~ATRAS AT THE BEGINNING Ol' THE AYANAS 

Text 20 

pratlrama1J1 saptamam ciil111r ayamidya1?1 trayoda.fom/ 
caturtha111 dasav1al!1 caiva (?ca di•ib) yugvuidyam ba/111/e 'py rtau//(R-VJ 8; Y-VJ 9) 

1•as1lS tm,rf li b/ral'O 'jas ca mitras sarpo '.f1•i11au jalam/ 
d/ratii. ka.f ciiyaniidytis syu!z (R-VJ 9a-c; Y-VJ 10 a-c) 

The first, seventh, and thirteenth tithis of the bright fortnight and the fourth 
and tenth of the dark fortnight are at the beginnings of the first five ayanas. 
These occur twice, (i.e. these five arc to be repeated for the next five ayanas). 
(R-VJ 8; Y-VJ 9) 

The nak.yatras at the beginning of the ayanas are Sra1•1)·fhii, Citrii, Ardra 
Piirmpro,rflrapadii, ;4.,wriid/zii, AJ/e,rii, Afrini, Piinli,rli(ll1ii, Uttarap/ralguni and 
Ro/zi~1i. ( R· VJ 8a-c; Y-VJ 9a-c) 

Note J. What is actually given is 'the beginnings in the even titl,;s 4th a d 10 .1 · r . I ' I h · h · 6 · ' n t 1• are m the dark 1ortnig 1t. n t e a;ana t ere are synodic months .111d 6 1 
.
1
,. 

. ' 1 ms more 
because the yuga=62 synodic months= 10 ayanas, already giver So v . . , . . , •· , e ery seventh 
comes as the beginning. ]!.tu means a repeating penod , here, the fortnight. 

Note 2. Since in the aya11a there are six sidereal revolutions of the M d 
18 

. 
. h b . . f oon an X 9 

more naksatras, every nmeteent egmmng rom Srm•istlui occurs 
· . .. as an ayana-

nak.yatra. Dhiitii 1s used as a synonym for Aryaman. 

Note J. I have emended caiva into ca di•i/r, omitting the u,seles d . 
- , I · s wor eva, which 

is better than Barhaspatya s exp anat1on that the last foot with n· II bl . 
me sy a es 1s an 

iir,va-prayoga. 

4. THE Vl~UVA 

Text 21 

vi,mi•am taJgu,Jani dl'iibltyiim riipaltinam tu $a{lgwJam/ 

Yallabdham tiilti parl'{i~1i tatlwrdhvam (?tatlriirdham) sa- 1.1,. b' 
l mr ,ravet//R-VJ 31 
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vi,f1tva11tam d1•ir ablzyastam ri'ipo11am ,m(jg11uikrta11/ 
pale.ya yadard/zam pak,fii{1iim tit/zis sa 1·i,ml'ii11 smrtab/1 Y-VJ 23 

trtiyiim 11avamim cafra pa11r{iamiisim trayodasim (? miisim at/ziisite)f 
,m,ffhim ca 1•i,mviin proktalz dviidasyiim (?dasim) ca samam bltal'etffR-VJ 33 

47 

Double the ordinal number of the l'(m1·a (or equinoctial point) and subtract one. 
Multiply this by 6. The panas gone are got. Halve this number. The tit/ti at 
the end of which the 1•i~m·a occurs is got. ( R-VJ 31) 

Take the ordinal number of the vi,rura and multiply by 2. Subtract one. Multiply 
by 6. What has been obtained are the number of pal'l'as gone. Half of this is the 
tithi at the end of which the 1•i,rnra occurs. (Y-VJ 23) 

The vi,ml'{l is declared to occur in the bright fortnight, at the end of the titl,is 
Tttiyii, Navamf, Full Moon, and in the dark fortnight, at $a,fflri and D1'iidasi. 
This is repeated once again. ( R-VJ 33) 

Note 1. The 1•(mras, being equinoxes. occur at the middle of each of the ten 
aya11as. The interval between the 1·i,ml'as is 124/ IO parms, • 12 pan·as and 6 titlzis. So, 
the time gone at the 11th 1·i1mva=(11-}) (1211 61)~=(211-1) (611 31)=(211-l)x6 pan·as 

and half that of tit!ris. 

Note 2. There is no verse in either R-VJ or Y-VJ giving the 11aksatra of these 

points. 

Note 3. R-VJ means the same as Y-VJ 23. Also R-VJ is only an enumeration of 

the result of R-VJ 31. 
,., 4 , ·a nlc'Llling the 13th tit/ti in R-VJ 33 is wrong, and seems Lo have JYOle , trayoaas , , · . . 

r d I I by correspondence to the word trayodasam m R-VJ 8. In that verse 
1oun a p ace 1ere . • B 1 • h d. 
· • • 1· b inning tit his are given for the ayana pomts. ut 1e1e l e en s 
Jt 1s proper smcc t ,e eg . . , _,___, - · h J 

. . · d there is dl'iida.fim. which 1s correct. arat1WJam m t e aHer 
of the flt/us arc g1v<!n an · · · · d b. I 

· . b mended to driida.i:im to fall m l111e with the other a ver 1a 
half of the verse 1s to c c ' 

accusatives. 

5. B,.TUS IN A YUGA 

Text 22 

,, . -se ,·a Jnin•cim krt1•ii" dir('?m) uttaralrf 
ckciutare ,rm ma " . - ,., . - ff y V.J 1 

_. , • - - 11 mrda (?rdu) pa11caua.m,1·fa111e - I 
ardlzayo[z pa11caia1sa{10l · 

h 1 f the five-year-yuga, in the alternating periods 
I h of the two a ves o f h . n eac 

I 
d 

1 
.11 . the next rt11 occurs a ter t e previous one (in 

Y odic mont 1 an 1 11, • f d' ' 
of one s n . .1 ts occur at intervals o two syno 1c months and 
other words, the consecutive! , 
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two tit/tis because 30 rtus make up 62 synodic months). Regarding the eighth 
rtu, the 15th tithi comes as the beginning tit/ii. (Y-VJ 11). 

Note I. The first rtu of the yuga is Si.fira, as can be seen from the statement that 
the first rtu month is Tapas (vide R-VJ7; Y-VJ 6), Tapas and Tapa.rya being the months 
of Si.fira (cf. Tapas ca Tapasya.f ca Sai.firiiv rti"i, Viij. Sa111. 13.25; Taitt. Sa111. 4.4.11.1). 
The next rtu Vasa11ta begins two synodic months and two titl,is later, i.e. on Caitra­
Sukla Trtiyii, Si.fira having begun in the Miig/za-Sukla Pratlzamii. This continues for 
the rest. 

Note 2. The 15th tit/ti mentioned as the beginning of the 8th rtu is Plit{iimii. I 
have emended mrdu as rdu and have taken it to mean a contraction for rtu-dyu. 

6. PART OE THE DAY AT WHICH PARVA ENDS 

Text 23 

du (?dyu) !teya111 pan·a cet piide . ... 
b!tiigatma11ii 'paPrjyii111s<111 11irdised ad/riko yadi// Y-VJ 12 a,c-d 

If the en~ of the syz~gy occurs within the ~rst piida (i.e. 31 parts of the day), 
that tit/ti 1s to be omitted from the reckomng. If the parts are more than 31 
the parra whose tit/ti is to be omitted is to be found by subtracting the numb ' 
of parts that has to J:,c lessened for the elapsing of one pan•a each. ( Y-VJ ~; 
a, c-d) 

Note /. 31 parts is a quarter of the day which is divided into 124 JJarts S l , 
, " 'd d , · o, ess than 31 parts means be1ore m1 - ay. 

Note 2. Even today, the syzygy falling before or after mid-day is crucial · d . 
f, 1. .. . h I I . I . . 1n ectd-

ing the day for the per ormancc o 1sf 1, t oug 1 t 1c tll u 1s taken now as true tit/ti. 

Note 3. The parts o[ the day, at which the end of each successive . , 
· I ct · pa, 1a occurs 

is 30 parts Jess and less each pal"l'a, smce t 1e urat1011 o[ each paiTa=day . 
1 

' 
· O Tl · 2 ' s in tic yuga divided by 124 - I 5 days mums 3 parts. us means parts less for each tit hi. 

Note 4. The verse, however, takes for granted that the parts of th d . 
· fi I · I · , k · · c ay at which the 11arra ends is known, or t 1cn a one c.in \\C now 111 which JJ<ida r ti d· 

I b · r · 0 ie cty the 
1:,al"l'a-end falls. This can be learnt on y y unp 1cat1on from the second I If f . 

· I k h ·t b · 1a o this verse, since nowhere_ else_ rn t 1e wor as i . een given. We can proceed takin th 
successive 15-day periods rn the yuga, subtractmg 30 parts for each to get th d g e 
successive parvas. This is given in the verse. But this is the sam; as tak" e e~ of the 

umber and SLLbtracting 31 parts, or one piida, for each parva Sin ' mg t e parva 
nh parts and can neglect whole days accumulated, and since. 4 :e, we wantJ only 
t e , ' pa(tas make a full 
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day, we can cast our fours, take the remainder and subtract one, two or three piidas 
for the remainders 1, 2 or 3. Or, which is the same, we can add 3 piidas or 94 parts, 
add 2 piidas or 62 parts, or add one piida or 31 parts to the number of the parvas for 
the remainders 1, 2, 3 respectively, interpreting bhiigiitma11ii to meanpiida-b/ziigiitmanii. 
Thus we get the simple rule implied by the second half of the verse: Take the ordinal 
number of the parl'a. 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 parra ends. 

Example. Find tire parts of tire day ending: (i) 37, (ii) 43, (iii) 54 and (fr) 68 pan·as. 

(i) Casting out fours from 37, 1 remains. So, 93 +37--;--124= 130/124=6 (module 
124). So, 6 is the number of parts of the day at which the 37th pan·a ends. Verification: 
37x 1830--;--124=546 6/124 days and the 37th parm ends. 

(ii) Casting out fours from 43, remainder is 3. So, 43~-31=74 is the number of 
parts ending 43 parvas. Verification: 43 X 1830--;--124= 634 74/124, which gives 74 parts, 

neglecting full days. 

(iii) Casting out fours from 54, 2 remains. So, 62 +54= 11 ~ part~ at the end of 
54 pan•as. Verification: 54x 1830--;--124=796 116/124 days, wluch gives 116 parts. 

neglecting full days. 

(
. ) C t· out c-0 urs from 68 zero remains. So, 68 itself is the number of parts 
ll' as mg 1, , • • • 

f I d t th end of the 68th parra. Verificat1011: 68x 1830--:-124= 1003 68/124, 
o t 1e ay a e . 
which gives 68 parts at the end of 68 pan·as, neglectmg full days. 

F ti S
"ke of convenience the civil calendar requires the reckoning 

Note 5. or 1e " . ' · · o 
1 

15 consecutively, taking the synodic month to contam 29 or 3 
of days from k~~ 

0
; omitting the day for i,~!i according to this rule, the i,1·/i day can 

full days. By ta ~ ti e first day of the fortnight, and the jump at any day of the 
be made to b_e always_ 0

1 
~k 

1 
or avama can be avoided. The subsequent fortnight 

fi . I t ng to tlf u- saya 
:~~~~~is ~::;zi-k,wya will fall, can also be determined. 

d
. si·on does not have this verse, but the number of parts 

Note 6_ The ]!.gi'e ,c recen _ 

nding is required for R-VJ 20 and 13. 
at parva-e 

. 
1 

t s that if the civil calendar is to keep sufficiently near 
Note 7. Tdak correc~_Y ni° e t be omitted for each yuga, without being counted 

the religious calendar, ~ ay 
1

~
5 

t 
O 

lly gives this by the words dyu lzeyam. But, where 
. k that this verse <IC ua b . in it He tlun s . . lary month the day must e mentioned first as 

· · t? Like the mterca ' . b · d c . 
is the day to om1 • d h -1 should be said that 1t e om1tte 1or reckomng 
an extra day of the yuga, an 

I 
t_ enhi . cteristics. Otherwise dyu lseyam cannot mean 

. I • tc and t 1eir c ma d . 
the naksatra, flt u e. · . ti t the 93rd parm ay was so omitted, he says 

· For lus explanat10n ia 
what he says. 
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that the Moon's nak$a!ra 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 intcrpretatio~ 
here and the explanation in note 5 above.) Mistakes have also been made by 
'Barhaspatya' and Sudhakara Dvivedi in their interpretations. 

7. CURRENT YEAR or, THE YUGA 

Text 24 

ye brhaspatinii blmkta(i miniit prablzrti riisayabf 
tril'rtiib ( ?te hr tab) paiicab/zir r (? b!tri) ta yas se,ms sa parigrahab 

( Y-VJ, w1-1111mbered 1·erse after 4) 

Count the riisi (30° sign division o[ the zodiac) in which Jupiter is situated 
from the riisi 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
year yuga. (Y-VJ, un-numbered verse after 4). 

Note I. The five years are named, respectively, as stated earlier, Sa,111.atsara 
Parivatsara, l{/iivatsara, Amll'atsara and Id (Ud)vatsara. As any day of the Vedci. ' 

· r · h f 1i· nga calendar is specified as this day: of tlus 1ort~1g t, o t 1s month, of this year, the ordinal 
number of the year is also reqmred to specify the day. R-VJ 4; Y-VJ 13 under Sn. V. I. 
below, will illustrate its use. · 

Note 2. This verse is pat~ntly an interpolation. Firstly it is un-mtmbered a d 
found only in the Yoju,m recension. Secondly, ~he word riisi itself, meaning the divisi:n 
of the zodiac of 30~ each, named Me,m (A,nes), f!..,mb/za (Taurus) to Min (P" 

· · · · I ct· J d · a 1sces) is of foreign ongm and came mto n m on Y urmg the first centuries AD 1 . ' 
· d · I · f · · a ong with 

Greek astrology. Up to and m
1
ciu 1d~g t 1

1
ed~1':1~ o tkhe early astronomical sam/zitas of 

the last centuries n.c., the on y zo iac2. 1v1s1ons nown in India were th · k 
. . -·· d · h v.•7 I , , r . e 11a satra divisions. Rast as use mt e J means on Y group, 10r example ,11arva-,-··• · . 

. ' d 'bl -,., . h , asi, meanmg the 'group of fortnights an za-rasi , meanmg t e group of nak t . 
~a ,a segments'. 

Note 3. This verse serves a useful purpose and that is why it has b . 
v.'T · I d een mterpolated The calendric system of the J 1s purpose Y ma e approximate in d · 

· l ~ ' or er to serve as a good civil calendar and serve s1mp y as a 1ramework for the r 1 .. ' h ct· e 1g1ous calendar In course of time the en-or from t e correct syno ic cycle or solar sid I . . 
' f d . erea year will accu mulate and the calendar on account o wan enng further and fu •h -

' k" h r . re er away from ti truth will not serve as a framewor . ior t e re ig1011s calendar. This h . le 
' · · · Id b o 1 J ·f · . appens so rapidly that even within a few yugas it wou cc n e use ess, I it is not r k 
· · · · · th h in ed to actual ob-servation by penod1c corrections, lil e same way as t e purely Ju 

b t . f ti fi nar calendar of th Muslims is corrected by the o serva 10n ° 1e rst appearance f ti ' e 
· I · I· · th M 1· 0 le crescent Moo But unless connected with tie so .tr year, e us im months w·11 . n. 

· f h · 1 recur e·trlr d earlier so that there is an excess o t rec years Ill a century. The Hi d ' er an 
n u lunar calendar 
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is linked with the solar year by intercalary months (adhimasas) so that it does wander 
away. !'f o~v, the omission of an adhimasa at intervals indicated by observation in the 
sky,_ will lmk the erroneous civil VJ calendar with the actual calendar. But, in course 
of tm~e,_ le~s depen~ance on observation and more on calculation came intc practice. 
Here 1t 1s hnked with the correct Jovian year. As discussed in the Introduction Varii.­
hamihira, linked the rough Paitiimalza Siddhiillta of the Paiicasidd/zantikii with the 
Saka year. 

SECTION V 

DAILY TITHI, NAK~ATRA ETC. 

]. INTRODUCTORY 

In Section IV calendric details like titlri and nak,~atra 
1 
~f 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 parl'Gs and 1860 
titlzis. 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 mentally, ingenious rules are given in this Section. 
Scholars who tried to interpret the VJ did not even guess that this is what is done here, 
and so failed, some to a greater degree and some to a sm'.lller degree, baffled by the 
obscurity of the terms used, for. as the saying goes. 1·iikycirthaj1ici11e tcitparyajiiiinam 

api kiirauam. 

2. COMPUTATION OF PARVA-R.'.\SI 

Text 25 

nirekom d,·iidasiibhyastam cfrigu1_1am gatasa111yutam/ 
$a,~fyii ,w,~fyii yutam dl'tibh)'[i111 parm~1ii111 riisir 11cyate!/R-VJ 4: Y-VJ 13 

k I 
-d·n·il number of the year in the vuia. Lessen this by l, multiply by 

Ta e t 1c 01 1 , · . 
. · ltiply by 2, add the parw,s gone in the year, for every 60 of the 

p ag.1111 mu . · h -,- c· h -· . dd ? and the number obtained 1s t e pan•a-ros1 1.e. t e total 
total pan·as <1 -, • • • , • 

f 
. , s gone •it the time for which calculat1ons ,lie to be m'.lde). (By 

number o pana ' . . . . . . 
1 

'ord we c·in also interpret 1t as. Multiply the years gone by 12, 
repeaung t 1e " ' ' · d dd I ·r 

th
s gone double what is obtmne , a t 1c parl'as gone, 1 any, etc.) 

add the mon , 
(R-Vl 4; Y-Vl 13) 

E le 
Find the parva-rtisi befvre the pvi11t of time indicated by A1111vatsara, 

xmnp - _ 
Kiirttika Balurla Nal'amt. 
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Am,vatsara is the fourth year of the yuga. So, 3 years, 9 months and one pana 
(sukla) are gone. From this: 

Parva-riisi= (3x 12~9) 2+1.+2 (for 60 pan•as gone)=93 

Note J. In eac'1. year there are 12 synodic months, each month having 2 parvas. 
After 30 months, an extra (ad/zika) or intercalary month is added to complete the half 
yuga. This is why the two pan-as are added. Thus, we get the total, there being 62 
synodic months or 1'24 parl'as in the yuga. 

3. ASTERISMAL PARTS 

Text 26 

syub piido 'rdlzam tripadya ya trid1,yeke 'lmab krte(?tii) stlzitim/ 
siimye11e11dob str( ?stvr){zo '11ye tu parl'akiib paficasammitii/z/ / Y-VJ 14 

On account of the civil days of the yuga being divided into quarters, halves and 
three quarte'.·s 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 J. This is what is said in this verse: !he number of civil days in the yuga 
containing 124 parl'as, being 1830, at a quarter (1.c. 31) of the parvas the days g ' 

• . 1809 one are 
457 and 62 I,arts. The Moons astcrisms gone are -;--4= 452 and 31 parts. At half 
(i.e. 62) of the parras, the da~s gone are 915 and the asterisms gone are 

904 and 62 parts. At th~ee quarters (1.e. 93) of the pan·as, the days gone are 
1372 

and 
62 parts and the astmsms gone are 1356 and 93 parts. In these cases wh tl d 

. 1 f , ere 1e ay-parts are full quarters, the astcnsmal parts are a so ull quarters. But at all th . 
. I f II ( . h d. . . o er panas the day-parts being natura ly u , smce t e 1v1swn of the day int 

124 
' 

· · I O parts are expressed for this purpose), the astensma parts cannot be full So anoth d" .. 
- - · · · · d · ' er 1v1s1on of the day called kdas. mto 603 parts, 1s require to express the times of th b . . 

· · · · I t · t k I e egmmngs of the astensms. In tl11s unit, t 1e as ensm a es exact y 610 to pass It . fl . 
h · / · d ' · IS ve times the number of parts taken by t e lit ll to pass an we have 122x 5=610. 

This simple statement oC fact has made the ver.;e difficult to d . , 
d .ffi It . un e1 st,tnd bec·mse it is worded in obscure terms. The I cu Y m understanding 1 ' ' 

. . h d "ffi rns naturally led to corruptions in the readmgs, addmg to t e I culty. It is also 
1 

b 
· I · ' 0 e noted ti t mandates giving the purpose are comparative y easier to understa d th 1a 

· · t I n an statements because knowing the purpose 1t ,s easy o guess t 1e method . . , 
. given to achieve th purpose from the given data. e 
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Note 2. On account of the difficulty, 'Barhaspatya' makes all sorts of emenda­
tion_s. He arbitrarily divides the pratipad into 8 parts, not known to the yiij,iikas, 
addmg some to the new moon titlzi and some to the pratipad, for which he has been criti­
cized by Tilak. Sudhakara Dvivedi has done worse, in his usual manner, making drastic 
emendations. Tilak himself relates the verse to the intercalary day mooted by him. 
(cf. Introduction.) 

4. BH.~tsAS OR NAK~ATRA-PARTS 

Text 27 

blzii111fiib syur a,r/akiib kiiryiilz pak$adriidafakodgatiilzf 
ekiidafag11~1af conafz fukle 'rd/ram caindai•ii yadif/R-VJ IO; Y-VJ 15 

Eight nak$atra-parts (bha111fas) are to be put down for every unit in the quotient 
of the number of parl'as divided by 12. The remainder is to be multiplied by 
11 and added. If the parra in question is full moon, 62 parts more are to be 
added if the parts refer to the Moon's 11ak$atra (and not the Sun's). (R-VJ 10; 

Y-VJ 15) 

Note J. The 11ak,mtra-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 11ak$atra of which these are 
the p rts. This is the point of the nak$afra of the Sun and Moon at the end of the new moo: and of the Sun at the full moon parrn, without the 62 added, and of the Moon 

with the 62 added. 

Example. Filld the nak,mtra-part of tire Sun and tire Moon at the end of tire 93rd 

pan•a. . . . 
Working as per instructions I~ the verse. 

93..:..12= 7 quotient, 9 remamder. . 

7 x·8+9x 11= 155=31, casting out 124. 

. . s , 
1 

krntra-part. Since the parva ends a bright fortnight, that is. it 
This gives the un s I a ' ' . dd · 6" · ti 93 . I M n's 11aksatra-parts are got by a rng -· 1.e. 1ey are . 
is a full moon, t ie oo . 

d f ti 
revious i e 9"nd parm which is new moon, the nak,mtra-

At the en ° ie P ' · · - ' 44-"0 ., · l" 
S 

d the Moon are: 7X 8+8x 11 ~ l -- , c.istmg out -4. 
parts of both the un an 

f 
f the rule is a~ follows: In the yuga, containing 124 parras, 

N, t . 2 The proo o . ' D . h . 0 e · 
5 

??~ 135 naksatra segments. urmg eac parra, 1t traverses 
the Sun traverses 

4
x-k 

1 
. ·ents T·iking the parts alone, this is 11 of the 124th 

Lll/12 na•saraseum ·' . 
135-:- 124= h · -1 • "'izx (1 + 11/124)-= 13+8/124. Taking the parts alone 

A h ,nd of 12 pan•as, 1 1s . ' 
parts. t t e e l? , , it ·iccumulates by 8. For the remamder, the parts 

h
. . 8 So for every - pana5, ' 

t 1s gives . , 
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are 11 for each, and so the remainder is multiplied by 11 and added. At new moon, 
the Moon is with the Sun and the parts are the same. But at full moon, the Moon 
is opposite the Sun, that is, 13} segments or 13 nak~atras and 62 parts away. So we 
add 62 parts for the Moon. 

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

Note 4. 'Barhaspatya' has not understood the second half of the verse. He writes: 
"Should the twelve half-months be co-terminous with a complete lunar month, the 
Moon is half nak,wtra and 11 a111sas 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 iinab and thereby the meaning and purpose of the whole verse. 
Sudhakara Dvivedi has, as usual, done drastic emendations, and missed the meaning 
of part of the verse. Tilak well understands the meaning and purpose of the verse. 

5. HOUR ANGLE AND LAGNA 

Text 28 

11a1•akair udgato '1.nsab syiid zinab saptagu~10 bhavet/ 
a vii pas tv ayuje 'r~hafll syiit paulastye 'stam gate 'pa ram// Y-VJ 16 

pak,~at paiicadasiic cordhvam tad blwktam iti nirdiset/ 
navabhis tiidgato ',r,sas syad una111sadvyadliike11a tu//R-VJ l3 

Dividing the number of parvas by 9, take one part for each quotient E 
1 

of the remainder should be multiplied by 7 and added. If the quotie t : adcd
1 

. ) If h M . . n is o • add half, (that 1s 62 parts . t e oon ts setting when the Sun rises (i e if 
full moon parl'a), add another half (i.e. 62 parts). ( Y-VJ 1'6). · · 

Note J. Paulastya (or Paurastya) is an old name for the Moon Th f h 
, . _ . e sum o t e 

hour angle-parts of the Sun and those of Sra1•1,1·f!ta at the end of th . . 
f · I d e pan•a 1s given 

here; Since the hour angl_e o the Su~ is a rca y know_n, we can know the hour an le 
of Sral'i~t/rii by subtractmg the Sun s parts from this. As the ho 

I 
g f 

'· · · · f h d · h . ur ang e-parts 0 Sral'i.rthii CTives the rtsmg pomt o t e zo iac, t e astensm's rising . 
· · :::, · ·d· b l'.>4 Th" · pomt can be got by multiplying it by 27 and d1v1 111g Y - . 1s 1s the Lagna (Orie t 

1
. . . . 

· · . d . · . d · -n ec 1pt1c pomt) m 
terms of the nak,m tra and its part_s an! cnv1~age 11n 1:-· VJ 19 in Sn. III. 2 above. There 
the number of stellar lagnas was on y apparent y given. Here we get the method to 
find it. 

E l What is tire hour angle of Srai•i$/hci and tlze l 
xamp e. ag11a at the end of the 93rd 

parva? 
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The Sun's hour angle, already found, is 62, the parts of the da crone beino the 
!tour angle (cf. Y-VJ 14, Note 1 in Sn. V. 3 above). The sum to be:~ b th" 0 

1s found thus: o 0 Y 1s verse 

On dividing 93 by 9, the quotient is IO and the remainder 3. 
1 X 10+3x7+62 (for full moon)=93. This is the sum. 
Subtracting the Sun's hour angle, 93-62~~31, is the hour angle of s·· ,· , -
31 27 124 63 • - 1m1st,za. 
. x :='. = ~;_r asterisms counted from Sra1>i$flrii, i.e. 93 parts of Blra~~

11
; 

1s the nsmg pomt, lagna. · ' 

Aft~r the 15tl~ titlri ~f any pan:a, (i.e. at the end of_any pari•a), the total of the 
bhase,ra (mentioned m t~e prev1?~s. verse, R-VJ 12) 1s to be got in the following 
manner: For every quotient of d1v1s1on of the number ofparvas 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-VJ 1'3) 

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

Note 3. Since after every 3 tit!tis, the diurnal parts ar,~ 6 less, and the part of the 
rise of Sravist!tii itself is one part more, the hour angle of Srai•i~f/rii after the end of 
every 3 tit!,i~-is 5 parts less, and ~oat the end of a pan•a it is 25 diurnal parts less. 
From this, the diurnal parts of Srm•i,rfl,a can be got directly for the end of parl'as 
and added. For ease of computation. we can make it I part less for every 5 pan•as. 
since SX( -25)=, -125= 1 (mod. 124). 

Note 4. Without using this verse, the hour angle of Sravi,rflra can be got by adding 
the zodiacal position of the Sun and the diurnal par~ (hour angle of the Sun) at pal"l'a. 
In this verse, the result of adding the diurnal parts to th~ hour angle of Sra1•i,rflrii is 

· S "f 11 is the number of the parvas, the result got m the verse=511+2 diurnal given. o, 1 
parts. 

n/124X 5x 124=511, being the zodiacal position of the Sun 
sn+2x94n=5n+6411 (mod. 124) ... . . . 
=Sn+2n+62n=7n (if 11 is even) or 711+6L.11 (1f n 1s odd, 1.e. full moon, when 

the Moon is opposite the Sun). 
Now, 711 ,.cc-,,X 63/9 ,-63 (q+r/9), where q is the quotient and r the remainder 

· of 11/9. 

=63q-i-7r=(62+1) q+7r=62(]~;-q+7~ . 
= q + 7,. (if q is even) and 62 +q + 7r (if q 15 odd) 

I 
the total result given by the verse, q-)-?r, (-1-62 if q is odd 62 

Thus we 1avc ' 
·r 1·5 odd or full moon). more I n 
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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 circle, viz. the eastern horizon, 
the meridian, the western horizon and the nadir meridian. Tilak has condemned this 
as baseless. 

No. 

1 
2 
3 
4 
5 

6 

7 
8 
9 

10 
11 
12 
13 

6. NAK~ATRA AT ANY PARVA 

Text 29 

jiiviidya111sai(i samam vidyiit piirviirdhe parvasiittarii(lf 
bhiidii11am syiic caturdasyii111 cM(?dyu)bhiigebhyo 'dhiko yadi// 

R-VJ 15; Y-VJ 17 

jau drii gab klre fre 'hi ro ,fii 

cin mii .ya,:z yah sii mii dhii ~1abf 
re mr glrii srii 'po 'jab kr ~yo 
ha jye .yflui ityrk,fii liligaib// R-VJ 14; Y-VJ 18 

Take the 11alc,mtras represented symbolically by jau etc. in the given series, in the 
order one, two, three etc. of the parts of the 11ak,~atras (found in verse R- VJ 
IO, Y-VJ 15; Sn. V. 4), each to each. So many parts of that nak.satra has g 
at the end of that par_va for which that b!tiit11sa has been found. If the parl' r,°~e 
within the first ha_lf ~f the parva-nak.yatra, (i.e. if the nak.yatra-part is 62 

0
: :es: 

at parm), the begmmng of the 11ak,mtra to be found (bhiidiinam) will fall · ti 
pan•a-tit!ti, i.e., the 15_th titlzi itself. If the nak.yatra-parts is greater tha

1
: ti~: 

parts of the day at which the parva falls, the beginning of the naks 
1

. £ 
11 

• 
the Caturdasi tithi day. (R-VJ 15, 14; Y-VJ 17, 18) .a ,a a s m 

NAK~ATRA TABLE WITH SYMDOLS 

Symbol Nak$afra No. Symbol Nak,mtra 
Jau Asvayujau 14 Ma 

tYal!_1a (Uttaraphalguni) Drii Ardra 15 Dhiil). 
Gah BhagaJ:i (PurvaphalguIJi) 16 ~al). nuradhiih · 

Sravanah · Khe Visiikhc 17 Re Rcvati · Svc Visvcdcviil_l 18 Mr 
Mrgasirsam (Uttara~a<Jhii) 19 Glliih 

Hil:i Ahirbudhnyal.1 . 20 Svii . Maghali 
(Uttara Pro~tlrnpacla) 21 Pah 

-~Vii(j . 

Ro Rohini 22 Jati Apa~ (Purva~iidha) 
Sii Asl~ii AJa~1apiit 
Cit Citrii 23 Kr (P9rvaprosthapada) 
Mu Mula 24 SYaJ:i Krtt1kah . 
sa Satabhi~ak 25 Ha Pu~yah · 
~ya]) Bharm;iyaJ:i 26 Jyc Hastali 
Su Punarvasu 27 S!MI.1 ~Ycsth~ 

Srav·i~tha]:i 
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Note 1. In the J~1•~1i arrang7ment o~ 11ak$atras enumerated here, they have 
been arra_nge_d from A..frm,, each being the sixth from the previous and represented by 
means of md1catory symbols formed by syllables taken from their names or their deities. 

Example. At t/ze end of tlte 93rd parra, wlzat is tlze 11ak$atra of t!te Sun and of t/ze 
Moo11, and also slrow !row many parts of each lza1·e 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 nak$atra is 31 (mod. 27), i.e. the 4th 11ak1atra in the Ja1•adi 
series, viz. Visaldra at parts 31. The Moon's nak,rntra is 93 (mod. 21)= 12 giving 
Blzar(l]fi at parts 93. Note that the Sun and Moon are 13½ nak$atras from each other. 

The answers can be verified directly thus: For the 124 ,,an•as of the yuga, the 
Sun traverses 135 na~atra segments. For 93 parl'as it traverses 93 X 135-:-124=101 
and 31/124 which (mod. 27) is 20 and 31/124, i.e. 31 parts in the twentyfirst nak$atra, 
i.e. Visokllii, reckoned from the first, viz. Srav(rflza. 

Note 2. The R-VJ recension has the reading 111/are in the place of 11ttara!1, which 
gives better grammatical agreement. The last quarter of this recension, the corrupt 
kostlzaniim dei•inii. kaliiir, has strayed here from elsewhere. The words dyublragebhyo 
'dl;i!co yadi is essential to complete the expression bhiidiinam syiic caturdasyiim. 

Example. Tire number of tlze Moon's nak$afl:a?arts is 93 at t/ze end o[ tire 93rd 
parva, Jailing ai 62 parts of tl,e day. Does tlze begmm11g of the 11ak$atra fall m the 15th 

or 14t/z titlri? 

Tl M · nakrntra-parts being greater than 62, the beginning of the nak._rntra 
1e oon s , f I · I p · · I h 

falls in the Caturdafi tit/zi. This is got by contrast rom t 1e given rue .. os~t1ve y, t. c 
, . ts 93 being greater than the day-parts, 62, the begmnmg falls m 

Moon's na,c,w!la-par , . · 
the Cat11rdasi day, that is, the previous day. 

. s· tie naksatra takes 7 kalas longer than the day to pass, the 
Expla11at1011. mce 1 · ·r k · · k I r than a day-part to pass. So, 1 the na '$Gira at parva 1s 

zaksatra part ta es onge ' Id I b 1 
• - d ts more time than the day-parts wou 1ave een taken 

greater than the ay-ptar .
1
'ss Therefore the naksatra must have begun earlier than 

b ti rakwtra-parts o p, . , . y v,·r 19 b 
Y Je 1 

~, h earlier is given by the verse R-VJ I 1; - J , elow. (Sn. 
the civil day. How muc ' 

V.7) 

I 
r · g to the tithi proper, half the naksatra-parts i e h first rue, re1ernn · ' · · 

As for t e . th one tithi which takes 122 parts to pass. So the 
t ·nly Jess time an • . . . . 

62, takes cei at . 1 t •thin the parva-t1tl11, that 1s, the 15th tithi itself 
st have begun ng J w1 . . ' 

nak,ratra mu . . . If . n the previous c1v1l day. 
either on that civil day itse ' OJ o 
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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 tithi proper and the other to the civil day marked 
by the tit/zi. For example, if at parva end the nak$alra-parts are 44 and the day-parts 
are 4, the beginning falls in the 15th tit/zi itself but on the previous day. If the 11ak$alra­
parts are 22 and day-parts 64, the beginning falls in the 15th tit/ii on the same civil 
day. 

7. KAL,lS fOR MooN's NAK~ATRA 

Text 30 

kiiryii bhii171sii$fakast/zii11e kalii ekii111ta1•i171satil_z/ 
iinasthiine dvi(?tri)saptatim ud1•aped ii11asamblza1•e//R-VJ 11; Y-VJ 19 

R-VJ has a better reading for the last quarter: saptatir ud1•aped iinasammitii(z. 

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

Note I. These Kalas ~re called Bllii' diina-kaliib, to be Ltnderstood in the context, 
from the reference to it in Y-VJ 17 and the work done in Y-VJ 21. (See Sn. V. 6, 9) 

Example. Find the kaliis at w/zich t/ze Moon's nak$alra at the 93rd parva begins. 

From the previous example, the nak$atra-parts at parva is 93= 11 X 8, plus 5, 
remainder. The kaliis required= 1l x 19-73X 5=209-365, which, counted from 
the beginning of the previous day is (209-t-603)36-5=447 of the previous 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 l to verse Y-VJ 14, Sn. V. 3) which is 
62 X 603-;-- ]24= 301 ½ kaliis of time. The Moon's nak$atra-parts gone is 93. Since 
each nak,mtra takes 610 kaliis to pass, to pass 93 it takes 93x610-:-124=457i- kaliis. 
~o the nak$atra begins at 457½ kaliis earlier than the 301} kaliis of the day, which 
ts 301½+603-457½=447 kaliis of the previous day. 

To clinch the matter, in addition to this verification, a proof might also be given. 
~fter each peri~d of _I 7 pa~vas, the Moon's 11ak$atras increase by 17 X 67 X 27 -:-124 ~" 

48 +1/124, which gives rise to one part. 248 nak$atras take 248x610-:-603=250 
~a~s -i-530 kaliis=251 days 73 kaliis. This corresponds to one part. For 8 parts 
it 1s 8 X ( -73)= -584= 19, neglecting whole days. ' 
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Note 2. This verification itself shows that the emendation of d1•i into tri is 
necessary and correct. Tilak has mistaken the meaning of the word 11d1•apet as 'putt­
ing in or adding', and made mistakes in his interpretation. ,Al'{ipa means 'sowing or 
putting in', not ud1•iipa which mean 'taking out', ifriipodviipa meaning 'putting in 
and taking out'. His interpretation will give an error of a few kaliis, even after his 
unnecessary supplementation of this verse with verses R-VJ 12 ( Y-VJ 27), R-VJ 13 
and Y-VJ 16, (with several pages of explanation for this simple thing). This involved 
explanation itself must have told him that there is something wrong with his meaning, 
for he was transgressing his own dictum in his Introduction. His taking the 8 parts 
mentioned not as it is, but as 12 pan•as (the origin of the 8 parts), has added to his 
difficulties. 

'Rarhaspatya' has understood the meaning of ud1•apet correctly, but has made 
the same mistake in understanding iina as he has done in Y-VJ 15 (Sn. V. 4). He 
translates the second half as: "Introduce minus 72 kaliis 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 kaliis given in the text. So he has not been able to realise that it must be 
- 73, not - 72. 

8. TITHJ-NAK~ATRA IN THE JAVA.DI SERIES 

Text 31 

tithim ekiidasiibhyastiim parrabhii111sasama11vitiim/ 
vibhajya bhasamiihena tithinak$atram iidiset/1 Y-VJ 20 

Multiply the titlzis gone after a parva by I I, and adding it to the parts of the 
naksatra current at the end of the parva, and dividing out by the total number 
of ;tak$atras, (viz. 27). Taking the remainder, and using it in the Jiiviidi 
series, the 11ak$atra current at the tithi must be found. ( Y-VJ 20) 

Example. Find the nak$atra of the 8th tit/ti after the 93rd pan·a. 

8xll+93 parts (got for 93 parvas)=l81 (mod. 27) 

Applying the Jiiriidi series, the 19th, Maghii, is the nak,mtra of the 8th tithi. 

Rough verijicatio11: Normally the Moon's nak,mtra increases one per day, as 
also the tit/ii. So the 8th after Bhara~1i, Maghii is the 11ak$atra required here. 

Explanation: The rule given here is just to get the tithi-nak,ratra by a reference 
to the Jifriidi series. In this series, the consecutive numbers are the same as the parts 
(mod. 27) of the nak$atra given. The next nak~atra occurs 1 l places away. The nak~atra 
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next to a given nak.yatra will occur II places off, because IIX5 1/124=55 11/124=1 
11 /124 (mod. 27). Now, roughly, successive tit/tis have successive nak.yatras (the 
difference being 17 nak.yatra-parts less for every 5 tit/zis). So, if the titlzis are multiplied 
by 11 and added to the parva-nak.yatra-parts, we get the nak.yatra equal to the number 
of titlzis after the parva-nak.yatra as the nak,mtra for that tit/zi. But, as mentioned 
above, the loss of 17 parts for every 5 tit!tis have to be subtracted from the parts 
of the parva-nak$atra to get the actual parts of the titlzi-11ak,ratra and this may make 
the titlzi-nak$atra one less than what we get by this rule if the pan,a-parts are less 
than the correction. 

Example. Find the nak,ratra of the end of 10 titltis after 36 parvas. 

By Y-VJ 15, the nak.yatra-parts are 24 atparl'a. By this rule, 24+11Xl0=134= 
26 (mod. 27). The 26th in the Jifriidi is Jye,~flzii. But the correct nak.yatra is Aitiiriid/za 
J.14 parts at the end of 10 tithis. It is got thus: The required nak.yatra and parts at 
parva=the nak.yatra and parts at parva (that is, Pusya 24 parts)+ 11 nak.yatras-17X 
10-:-5 (=34 parts)= Anfiradhii 114 parts. 

Note J. We can see that this rule has been given simply by a desire to us th 
h . h . I h" e e Jiil'iidi for this purpose. Ot erw1se, t e precise ru e, w 1ch is easy, could have been 

given. 

Tilak has got the idea correctly. But 'Barhaspatya', missing the mea • h 
l · d · · 1 d . nmg, as 

given an involved formu a, nee mg a more mvo ve explanation Sudhaka D . d' . · , ra vive 1 
thinking that the formula must give the 1iak$atra-parts also correct! (th ' 

• · 1 ) h d d · d · • Y e parts are not given m this ru e as ma e rast1c emen at1ons m his usual . _ 
· b d b h way, with bhuta-sankhyii, which could never have een use y t e author. 

9. BHXDXNAKALA 

Text 32 

yii/:z parvab!tadiinalcaliis tiisu saptagwJiil!I tithim/ 
uktab (?yuktyii~ tiisam 1·ija11fyiit tithibhadanikii!J kalii!JJJR-V.'J ?.J • 

- Y-VJ 21 R-VJ reads tire second half as: ' 
prak$ipet kalii (?pettat) samiilzas tu vidyiid iidiinakilz (?b __ . _ 

· · liadmuka!J) kaliibf / 
Adding kaliis equal to seven times the fithis cl 

h apsed afte th . 
b!ziidiinakalii of t e pa~va _we get the blziidii1takalii~ ' ~ . e parva, to the 
(i.e. the times of the begmmng of the nak$atras curre. rertam1ng to the tithis 
(R-VJ 21; Y-VJ 21) nt at the end of the titlzis). 

Note J. The tithi here is loosely taken as eq 
1 

it is 2 parts (about 10 kaliis) less. Since the durat~: :; the day, though correctly 
the nak$atra is 610 kalas, 
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that is 7 kal-s h : . a more t an a day, the naksatra be ins 7 - -
each tztlu. Hence the rule of adding 7 ti~es the t~tlris. kalas later each day or loosely 

.r. Example. Find tire begi1111i11g of tire naksatra current at ti. d 
aJter tire 93rd pana. · re en of tire 8th tit/ti 

_ !he be~innin~ of the nak,ratra in question is 7x8=56 kaliis later ti 
blzadanakalas got m the example in Y-VJ 19 (Sn. V 7) . 44 , ian the parra-
tl e d . · , VIZ. 7--56- 503 k ,- f 1 ay prevwus to the 8th tithi. ' - aws o 

10. TIME OF THE DAY : POSITION OF THE SUN 

Text 33 

atitaparl'ab/ziigeblryalz sodhayed d1•igu!1iim tit!tim/ 
te,ru ma{ujalab!tiige~u tit!11i11'$/lzii111gato raribf/R-VJ 20; Y-VJ 22 

Sub_tract twice the number of tithis after a pa,w from the parts of the day 
endmg the pana. We get the parts of the day when the titlri ends, (which is 
the same as the position of the Sun in the diurnal circle (technically) called 
11ifrJii.na{ujala) (divided into 124 parts). (R-VJ20; Y-VJ22) 

Note 1. Y-VJ 25 and 26 which follow, (Sn. 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 
tit!ri ends and, on the other side, the position of the Sun in the sky, that is, in the 

diurnal circle at that time. 

Example. What ,:r the time of the day ll'hell the 8th lithi after the 93rd parm ends? 
Where is the Sun in the diumal circle at that moment? 

The time of the dayc----=The time of the 93rd parva minus 8 x2" 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. 

H 
2 

•n- 1 atya' ,·n llis explanation, asks us to take for example the JYOte . ar rnsp, , , b dd ' 
Sun's diurnal position at parl'a to be 31. It can never e an ° number of parts. If 
he takes as he does in his interpretation of Y-VJ 16t(Snk. V. ~), thh~ththe parts are 

, I t d ar"tely how arc we o now m w tc quarter-day 
reckoned for eac 1 quar er- ay sep, " , 

the parts lie? 
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1 l. SUN'S NAK~ATRA AT ANY TIME 

Text 34 

elcadasabhir ablzyasya parviioi nai•ab/zis tithimf 
yugalabdlzam saparva syiit l'artamiiniirkabham kramiit/1 Y-VJ 25 

Multiplying (the number of) parl'as elapsed by 11 and the tithis elapsed after 
that by 9, (adding the two) and dividing (the total by the number of parvas 
in) the yuga (viz. 124), and taking the quotients and parts, and adding the 
number of the parl'as to the quotient, we get the total number and parts of the 
Sun's 11ak$atra which have elapsed, (counted from Sravi~tha) in the regular 
order. ( Y- VJ 25) 

Example. Find the Sun's 11ak$afra and parts at the end of the 8th tithi after the 
93rdparva. 

According to the rule, (93x 11+8x9)=8 full nak$atras and 103 parts. Adding 
93 to the 8 full r.ak$afras elapsed since and counting from Sravi$/hii, we have 101 
1tak$afras and 103 parts in the next, i.e. the Sun is at the 103rd part of the 21st nak$atra, 
Vi$aklzii, since 102=21 (mod. 27). 

Note J. The R-VJ does p.ot have this verse, perhaps feeling no need for the 
Sun's nak$afra. Even in Y-VJ 15 (Sn. V. 4) the purpose is, perhaps, only to get the 
Moon's nak$atra and parts, the Sun's nak$atra and parts only coming by the way. 
We can get the Sun's nak$atras and parts envisaged in this verse by simply multiply­
ing the tithis elapsed by 9 parts and adding it to the Sun's nak$atra already found. 
For instance, adding 8x9=72 parts to Visaklzii 31 parts found in the example under 
Y-VJ 17-18 (Sn. V. 6), we get Visiikha 103 parts, found in the example here. 

Note 2. 'Barhaspaty's' translation is defective, because saparva has been omitted. 
He says that the Sun's nak$atra is got by this verse. Without adding the number of 
parvas as given by the expression saparva, the nak$atras cannot be found because the 
whole 11ak$atra 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 parva-nak,mtra can be found simply by taking the titlzi 
elapsed after that as zero. 

Tilak remarks that yuga!abdlzam 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 nak,mtras elapsed, requires that the parts be converted into nak$atras. 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 TI-{E BEGINNING OF A NAK~ATRA 

Text 35 

suryark1rabl,iigij11 11arabl,;r vib!,ajya 

se,ran: d1•irabltyasya dbtopablmktib/ 
til!ti(?tlre)r yuta blmktidine,m kalo 
yogam ( ?yogo) diltaikiidafake11a tad1•at/ J Y-VJ 26 

63 

Divide the parts of the Sun's nak1arra by 9. Multiply the remainder b 2 Th. . d h . y . IS 
1s terme t e partial complement for the day's parts. Add to this the c 1 r . , . . b . omp e-
ment 1or llt,us, got as quotient, to o tam the total complement to be dd d 
to the day's parts_. Add the total complement to the nak~·atra-parts and ~ivi~e 
by I 1. The result 1s the day before the completed day's parts when the naksatra 
began. ( Y-VJ 26) · 

Example. The parts of tire Su11's 11ak$afra at tire e11d of tire 8th titlzi after tl,e 93rd 
pan•a is 103 of Vifiikhii. Tire parts of tire day wlze11 tlris tithi ends is 46. Find tne day 
and parts wlre11 Vifiikhii began. 

Since 103/9=11 and 4/9, the partial complement is 8/9. The quotient being II, 
the complement due to the titlris is 11 X 2=22. The total complement, i.e. 22 8/9, 
added to the parts of the day, viz. 46, is 46+22 8/9-=- 68 8/9, and this is the completed 
parts of the day. Days for the 103 parts to pass=(I0.'~+22+8/9)-;-.11 = 11 4/9. So, 
Visiiklrii began I 1 4/9 days before the 68 8/9 parts of the day of the 8th tithi, i.e. I 3 7/9 

parts of the day of the 12th tit/ti. 

Note J. The translation given by rue here, follows that suggested by Tilak, 
after examining the translations of Sudhakara and 'Biirhaspatya'. All agree in the 
final result. But Tilak's is a circumlocution because he wishes to use all the words 
in the verse. As it is, neglecting the last part, the rule can be given simply as: ''Divide 
the Sun's nak$atra-parts by 9. Double the 'result'. Add this to the parts of the day 
for which the ,rak$atra-parts are given. The day and parts, when the nak$atra began 
is the 'result' taken as days before the added parts of the given tit/ti-day." 

In the example, 103 are the parts of the 11ak$afra_ at 46 parts of the day of the 
Bth tithi. 103/9=11, 4/9 is the 'result'. _This ~oukbled 1sd22 8/_9. 4

1
6
1
+22 8/9=68 8/9 

h 
: ased parts of the day. The result ta ·en as ays, 1.e. 4/9 days before 

are t e mere, ' . . . ' 
68 819 

parts of the given (8th) titlri-day 1s 13 7/9 parts of the 12th ltt/11-day, as already 

found. 

Note 
2 

The explanation of the rule is as follows: The nak$atra-parts divided by 
. · .

1
, . periods for the parts to go. But the number of tithis can be taken 

9 gives the t1 ill f · , · .. , k 
b f days if twice the number o tit,us, .a en as parts of a day is sub-

as the num er O ' 
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tracted from it. because each tit/ti 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 tit/iis, taken 
as parts, are added to the parts of the day and the number of tit/tis, 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 

trya1r1so b!zase,m dil'asii111sab/ziigas 
caturdasa.l' ciipyapa11iya blrinnamf 
bhiird!te 'd!tike ciipi gate paro '111so 
dl'iil' uttame ta111ta1·akair mwlyab (?tya)//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 oays in any parva. When (nearly) half a zodiac has been 
got as rise, add one more part, and, as the second half is (nearly) completed, 
add another one. This result can be obtained by extending the navaka rule 
(already given for the ending moments of the parl'as in Y-VJ 16: Sn. V. 5). 
(R-VJ 12; Y-VJ 27) 

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

Note 2. The nal'aka 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 ti/hi or parva unit is used to 
find the time-angle of Sravi~tha in daily parts and no neglected fraction is involved,· 
but here the day-unit (so much part of the day) in used, and the fraction occurs. This 
will not matter, because, in actual practice, everything we got is only approximate 
or mean. In a note here, its extension to the tithi has been shown. 

Example: Find t/ze time-angle of Srai·isfha after 122 days in the year. 
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One-third of 122 is 40J. For neglecting the fraction we may add 2/3 · 
k d , , smce we 

are as e_ to add one per half year, and make it 41¼ to be exact, though the rule 
here envisages only whole parts. Thus we have 41 parts. 

14. CORRECTION FOR THE YUGA 

Text 37 

d1·yii(?dyfi)11m11 dPi,w,1"fibltage11a /zeyalJI sauryiit sapiirmiwm/ 
yatkrtii1• upajiiyete madhy ·11te cad/iimiisakaa// 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 y11ga. ( Y-VJ 37) 

Note I. In the ha!f-yuga there are 900 solar days, 915 civil days and 930 lunar 
days. So, in the one to one correspondence between the solar and the lunar 1,mnths, 
one extra month has to be added at the end of each hal[~yuga to fit the lunar year 
reckoning with the solar year reckoning just as o:ie more day is given to the civil 
year of 365 days to fit in with the correct year, once in four years, though even this 

is a little rough. 

15 . .RTUsE~A (TITHIS YET TO ELAPSE IN A B,.TU) 

Text 38 

yadartlzam di11ablzagii11m11 sadci parm11i parra11i/ 
rtuse,m111 tu tad i•idyiit sa1ik/1yiiya salza pan·aiuim//R-VJ 23; y. VJ 41 

Adding all the half-tit/ris occurring after each parra o~ all the par~·as, (that 
pass normally at the rate of 4 per parl'a), we get what 1s called rtuse,ra (t~at 
is the tit/Jis which remain in the last rtu and have to be passed to complete 1t). , 
(R-VJ23; Y-VJ41) 

Note J. While the last verse is required to know the number of parms, the present 

verse gives the rtu.fe,m. 
Example. (i) Find the rtitse$a and (ii) '101v muclt is required after 93 parras to 

complete the rtu. 
(i) At 4 pafl'as per rtu, 23 rtus must have elasped at the end of 92 parl'as, 

92 x .1 =46 tithis have to pass to complete the rtu. . . 
(ii) At the end of 93 pa,ws, one parl'a of tlus rtuse$~ l}as _gone and 31 titltis 

d I f -1,11·) rem·iin to pass in the 23rd rtu, that 1:,, m Sarad of the fourth 
(2 parl'as an ' '' ' ' 
year. 
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Verification: 23 rtus require actually 23.X 124--:--30=95 parvas and 1 titlzi. Since 
93 parvas have elapsed, 2 parras and I tilhi remain to complete the rtu. 

16. DAY-TIME AT ANY PARVA 

Text 39 

yad u1tarsyaya11ato gata111 sya-
c!ie ( ?cc/ze )$am tat ha dak,ri.J_1ato 'yanasJa/ 
tadek( ?ka ).m,~fyii dvig11~zam vib!takta111 
sadradasam syiid dil'asaprama{1am//R-YV 22; Y-VJ 40 

The number of days which have elapsed in the northward course of the Sun 
(uttaraya{1a) or the remaining days in the southward course (dak,fi{1iiya1,a) 
doubled and divided by 61, plus 12, is the day-time (in 11111/ziirtas) of the day 
taken. (R-VJ 22; Y-VJ 40) 

Example: Find the doy-time at t!te end of (i) the 93rd pana and (ii) the 541/1 parva. 

(i) Since there are 10 ayanas for the 124 parl'as in the yuga, each ayana takes 
12 parrns and 6 tithis. In 93 parrns, 7 full ayanas have elapsed and 6 pan·as and 3 
tit/tis have passed in the 8th ayana, which is a dak$i{1iiya11a. 6x 15+3-=93 titlris, 
remain in this aya11a. Since l titlri is day minus 2 parts, 93 tit/tis are 91} days. There­
fore, the day-time by the give.n rule is: (91JX2--;-6l)+l2=-...cl5 mulzfirtas. In fact, this 
is the autumnal equinox. 

(ii) In 54 parras, 4 aya11as have elapsed and in the 5th aya,ta, an uttariiya{ia, 
4 parl'as ,.nd 6 tit his have also passed. Now, 49C 15+f ~ 66 tit Iris= 64 days. So the 
day-time is (64X2--:--61)+12=14-rr8-r mulu,rtas=28 na(jis and 12 1·i11iic}is. 

17. UPAVASATHA AND lNTERCALARY DAYS 

Text 40 

caturdasim upa1,asatlras tatlrii bharet 
yathodito di11am upaiti caudramiib/ 
miighasuklii/111iko yzuikte 
sra1·i,rfhiiyiim ca l'G/\\'ikim//R-VJ 34 

That Caturdasi tithi on which the Moon rises just after the Sun has risen is 
the day of the Upavasatlra. Any characteristic of the first day of the bright 
fortnight of the month of Magha links the nakiafra of the last day of the pre­
vious year (viz. SravaJJ.a) with Sravi~tha, (that is, it is common to both). 
(R-VJ 34). 
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Note I. This verse is not found in the Y-VJ. 

Note 2. Upa1•asatlra day is the day of which the previous day is th -d,, -
d -'/c - d h d · If • e a ,1011a or 

r /a ay, t at ay 1tse 1s the pi~rrlapitryaJiia day and the next day is the i/fi day. 

Note 3. The Moon rising just after sunrise indicates that the time is near new 
moon. By contrast, if the Moon rises before sunrise, and becomes what is technicall 
called _Ud-dr,rf~ all exce~ting the _Yajasan~yins and Baudhayanas have to perfor; 
an expiatory nte to nullify the evil that will acrue and perform pwtariidhiina if the 
iidlziina had been done on the previous day. The next day will be the upal'asatha and 
the next the i${i day. This shows how careful the priests would have been to avoid 
such a thing happening and, naturally, they must have had rules, formed from long 
observation, to fix the religious calendar tolerably well, ming the system of the 
Vedii,iga Jyofi$a 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 shor~er by 11 days, and this 
accumulating to almost one month before intercalation is' made, the nak,rat,a of the 
first day of Miigha can be Sravai:ia or even Uttarii~ac;Iha. Even at the end of the yuga, 
the new yuga can begin with part of Sravai:ia, because actually the 62 lunar months 
of the ;,uga take 1830.8965 days, not 1830 days, as the latter has been adopted just 
for civil convenience. Therefore, all the characteristics like 11ak,ratra 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 y11ga is not ~eckone~ and the next 
day to that is taken as the first day of the new yuga, In fact, tlus day will be nn inter­
calary day made at the end of each yuga. 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 I t d · 
prefixed by 'Intro.' and those from Part B-Translation and Notes by the s r~ uct(1?~ are) 
and the Topics therein.] ec 10ns I o \ 

.-f<lhaka, ii. 1 
Adhii11a (Dikt1ii) day, v. 17 
Agrafuiyana, Intro. § I 
A111haspati, Intro. § I 
Anul'atsara, Intro. § 1; ii. l; iv. 7; v. l 
Artha!;iistra, Intro. § 7 
Astcrism: Sec Nak,ratra 
Astronomy, in the Veda, Intro. )ff. See also 

Vedci,iga Jyoti.ya 
A_thal"l'a Veda, Intro. § I 
Atharl'ai1a Jyauti,w, Intro. § 3 
Atri family of Vedic astronomers, Intro. § 
Aya11a, risings in a yuga, iii. l 
Biirhaspatya alias Chotc Lal, -work on VJ, 

Intro.§ 8; iii. 2; iv. 3, 6; v. 3, 4, 5, 7, 8, 10, 
11, 12 

Bhcidiinakafii, v. 7ff; -at any tithi, v. 9 
Bhii111sa, i. I. See also Nakt1atra-parts 
Bhiiratiya-Jyoti,m-Siistra, Intro. § 8 
B/11itasa1ikhyii, Intro. § 8; iii. 2; v. 8 
Brhatsa111hitii, Intro. § 3, 4. See also Variihami-

hira 
Calendar, correction by observation, Intro. § 4, 

5; iv. 7. See also Yuga, correction 
Cluindogyopani,wd, reference to Nak.yatra-l'idyci 

Intro. 2 
Chotc Lal alias Barhaspatya. Sec Biirhaspatya 
Colebrooke, H. T., on VJ, Intro. § 8 
Darsap1ir11a111iisa, Intro. § 1, 8 
Dasamafagna, iii. 2 
Day, sidereal, correction of, v. 13 
Day-parts, at any time, v. 12 
Day-time, iii. 3; -at any parl'll, v. 16 
De1,a11akt1atra, Intro. § 2 
Dikshit, S. B., work on VJ, Intro.§ 8; iii. 2 
Dik.yii day, v. 17 
Drk almanac of Kumbhakonam Mutt, Intro. 5 
Di·o11a, measure, ii. 1 
Epoch of VJ, iv. 1, 2 
Equinox: See Vit1m·a 
Founders of Sciences in Ancient India, Intro,§ 8 
Gargasa111hitii, Intro. § 3 
Gavii111aya11a, Intro. § 1 
Godbole, H. K., work of VJ, Intro. § B 
Hour-angle, v. 5 
l<kivatsara, Intro. § I; ii. I; iv. 7 
ldrivatsara, Intro. § I; ii. I ; iv. 7 
Intercalary day, v. 3, 17 
Intercalary month, Intro. § 1; iv. 7 
/,r/i, iv. 6 
Jones, Sir William, on VJ, Intro. § 8 
Jii1·tJdi series, v. 6, 8 
Jervis, Capt., Intro. ~ 8 
Jyoti,wkara11{ja, Intro. § .? 
Kalci, measure of time, 11. 1; v. 3, 7. See also 

Bluidcinakalii .. 
Kii,rflui, measure of time, 11. 1 

Kc7iyapa, Intro. § 3 
Kucjava (Kufapa), ii. I 
Kumbhakonam Mutt fanchanga, Intro. 5 
lagadha. Intro. ~ 3, S; 1; I, 4: -date of Intro 5 
lagna, v. 5; in a yuga, iii. 2 ' · 
!vfahiibltiirata, astronomy in, Intro. ~ 3 7 
l\faitraya11iJ:a-Brahma11a-Upa11i,<ad, d:itablc 

passages m, Intro. § 2 
Mii,aka, ii. I 
Modern calendar, corrections to, iv. 7 
Month, solar, in a yuga, iii. I 
Months, Vedic, Intro. ~ I 
Moon, risings in a yuga, iii. I; -rtu of, i. 
M11/11irta, measure, ii. I 
Mulnirra astrology, Intro. § J 
Mulsim calendar. Intro. § 7; iv. 7 
Ncirfikii, measure of, ii. I 
Nak.yatra, Intro. 2; at any parva, v. 6: at any 

tit!,;, v. 8, 9; at the beginning of the aya11as 
iv. J; deities of. ii. 2; fierce and cruel, ii. 2; 
for naming ii. 2; J,1vadi table, v. 6, 8 

Nak,atra-parts, v. Jff 
Nak,ratra-i•idyii, Intro. ~ 2 
Naming a child. ii. 2 
Nal'aka rule, v. 5, 13 
Paitiimafra Siddhii11ta, Intro. 3, 6, 7; iii. 3, 7 
Pak,ras, in a yuga, iii. I 
Pala, measure, ii. I 
Pa,icasiddhiintiktJ. Intro. § 3, 4; iii. 3, 7 
Parivatsara, Intro. I; ii. I; iv. 7 
Pan-a, in a yuga, iii. I; -ending time, iv. 6 
Parva-nisi, v. 2 
Pillai, L. D. Swamikannu: See under 

Swamikannu Pillai 
Pi,:u;!apitryajila day, v. 17 
Pnig-/agna, iii. 2 
P1111arcidhii11a, v. I 7 
Rii.<i (sign), of foreign origin, iv. 7 
f!greda, astronomy in, I_~tro._ § lff. . . . 
Rius (seasons), Intro. I; 11. I, ,v. 5; -rismgs m 
· a yuga, iii. I 

f!.tll$C',ra, V. 15 ' saka era, iv. 7 
samsarpa, Intro. I .. 
Sariwatsara, Intro. I ; 11. I; v. 7 
Saros of the Greeks, Intro. § I • 
Sataparha Brci/1111a110, datable passages, 

Intro. 2 J Satya Prakash, work on VJ, Intro. § 8 • 
Seasons, Vedic, Intro. § I. See also f!.tu · 
Shamasastry, work on VJ, Intro. § 8; i. 
SiddMnta Siro111a11i, Intro. § 5 
Somiikara, Intro. ~ 8 
Sudhakara Dvivcdi, work on VJ, Intro. § 8~ 

iv. 6; v. 3, 4, 8 . ~ 
Sun, -!'<fk,ratra of,_ at any time, v. II,! 

-pos111on at any time, v. 10; -rtu of, 1. ~ 
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Siiryaprajiiapti, Intro. § 6, 7 
Siiryasiddhiillfa, Intro. § 5 
Swamikannu Pillai, L. D., on date of VJ, 

Intro.§ 5, 8 
Syzygy: S~ Parva 
Taittiriya Ara,:,yaka, Intro. § I 
Taittiriya Briihma1Ja, Intro. § 2 
Taittiriya Sa1]1hitii, Intro. § I 
Tamil Drk-panchanga, Intro. § 5 
Thibaut, G., work on VJ, Intro. § 8 
Three, rule of, ii. 3 
Tilak, B. G., work on VJ, Intro. 8; iv. 6; v. 3, 

4, 5, 7, 11, 12 
Time, measures of, ii. 1-3 
Time-angle, v. 13 
Tithi(s), -at vi$uva, iv. 4; -Bhiidii11akalii 

of, v. 9; -nak.yatra at any time, v. 8; 
-omitted, iv. 6; -to elapse in a rtu, v. 15 

Tithi-k$aya, iv. 6 
Tithi-11ak$afra, v. 8 
Udviipa, interpretation of, Intro. 1 8; v. 7 
Upavasatha day, v. 17 
UttariiyQJJa, Intro. § 1 
Viijasaneyi Sal]1hitii, Intro.§ l, 2 
Varahamihira, Intro. § 1, 3, 4; iii. 3; iv. 7 
Vasi$thasiddhii11ta, iii. 3 
Veda~ -astronomy of, Intro. § 1; -datable 

passages in, Intro.§ 2; -place of astronomy 
in, i. I; -reference to astronomers, Intro. 2 

Vedii1iga Jyoti/fa ( VJ), -accuracy of, Intro. § 7; 
-authorship of, Intro. 3; -benefit of the 
study of, i. 2; -contents of, Intro. § 6; 
-date of, 4,_5;-division of time, Intro.§6; 
-epoch of, 1v. 1, 2; -modern studies in, 
Intr~. § 8; -nature of calculations, Intro. 
§ 6; 1-v; -nature of contents, Intro. § 3; 
-related to North India, iii. 3; -scope 
of error in, Intro.§ 7; v. 17 

Visuva, iv. 4 
Yajurveda, -astronomy in, Intro. § J; 

-datable passages in, Intro. § 2 
Yamanak.yatras, Intro. § 2 
Year, divisions of, ii. I 
Years, Vedic, Intro.§ 1 
Yuga of five years, ii. 1; -commencement iv. 

I, 2;-conversion of elements, iii. I· -co~re­
~tion for, Intro.§ 8; v.13, 14;-cur~entyear, 
1v. 7; -days, aya11as, rtus, months etc. in 
iii. I; -divisions of, ii. I; -elements of iii'. 
J; -the five years of, ii. 1 ;-lagnasin ii'i. 2· 
- risings of stars in, iii. 1 · -rtus in 'iv 5: 
-Vedic, Intro. 1, 6 ' · ' · ' 

We~er, A, work on VJ, Intro. § 8, i. 4 
Whitney, D. W., work on VJ, Intro. § 8 
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