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INTRODUCTION

1. Introductory

The Jyotirmimamsa (‘Investigations on Astronomical theories’) of
Nilakantha Somayaji, a prominent mediaeval astronomer of Kerala
(A.D. 1444-1545), is a unique work in Hindu astronomy. Nilakantha
takes astronomy primarily as a practical discipline based on experimen-
tation and .observation. He insists that results arrived at by computation
should tally with observation and that astronomical parameters and
other constants should be revised periodically towards this purpose.
The present work has been composed by him to set out forcibly this
point of view. [lnfer alia he examines critically various corrections
suggested by earlicr astronomers, compares the results arrived at, gives
his reactions and suggests further lines of action. Quite often, this is
done through simultated discussions with imaginary opponents belonging
to other schools of astronomy, who propose their views (purva-paksa),
while Nilakantha sets out his view (siddhanta-paksa), after critically
analysing the other views, in the manner in which philosophic dis-
quisitions are couched. It is this critical approach to astronomical
problems that makes the work unique in Indian scientific literature in
Sanskrit.

2. Discovery and identification of the work

I. The manuscript

The only available manuscript of Jyotirmimdmsa is incomplete
and without beginning and end and is inscribed on the final folios of
an old and decaying palmleaf manuscript in Malayalam script, being
No, P. 975 of the Maharaja’s Palace Collection, Trivandrum, now
preserved in the Kerala University Oriental Research Institute and Mss.
Library. The manuscript has been described on pages 1295-96 of
vol. IV of A descriptive cata’ogue of Sanskrit manuscripts in H.H, the
Maharaja’s Palace Library, (Irivandrum, 1938), as Siddhantadarpana-
vyakhya, on the basis of the initial folios of the codex, under the
presumption that the entire codex comprised of that work only.

4o fRo i ix
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However, when I examined the codex towards editing the
Siddhantadarpana, (Adyar, Madras, 1955), and its commentary,
(Hosh:arpur, 1976), I was able to find another work inscribed on the
final folios of the codex. A closer examination revealed that it was
a highly interesting and thitherto unknown work of Nilakantha himself,
But what work it was could not be ascertained on account of its being
only a fragment without beginning or end and without its title being
mentioned anywhere in it and so it was designated Grahana-grantha (7)
since it commenced with the words, atha grahanam,

2. The new work

The identification of the newly discovered fragment with a part of
Nilakantha's Jyotirmimamsa was the result of certain fortuitous circum-
stances. Thus, while editing Nilakantha’s major work Tantrasangraha,
with two commentaries Yuktidipika and Laghuvivrti, both by Sankara,
a pupil of Nilakantha himself,! 1 came across the following lines in the
" former commentary, p. 16 :

gramfag e arge Favaiagam o
gaar waodiAt gmifeagsiad
gr=ndeafad s fgdiaigai = afmag o

Since the name of the ‘Acarya’ was not specified in the above refe-
rence and since the word Jyotirmimamsa could be used also as a common
noun in its literal sense, nothing categorical could be stated, then, about
the identification of either. Therefore, in the Introduction to the Tanitra-
sahgraha, 1 contented myself with the observation, “If the Acarya
mentioned is Nilakantha and a work is referred to, both of which are
quite likely, we have here, a reference to a hitherto unknown and
important work of Nilakantha, cntitled Jvotirmimarsa (‘Investigations
into astronomical theories’). Judged from its title and the context in
which it is ‘cited, this treatise should have contained an instructive
exposition of current astronomical conceptions, some of which Sankara

1. Tantrasangraha of Nilakantha Somaiayaji with Yuktidipika and
Laghuvivrti by Sankara, (An elaborate exposition of the rationale of
Hindu astronomy), Cr. ed. with Introduction and Appendices, by K.V.
Sarma, Hoshiarpur, 1977,
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has set out in his commentary verses, 1. 123-79 (pp. 14-19).” (op. cit.,

Introduction, p. 1Xxvii}.

After the publication of Tantrasangraha, when there was an
occasion to re-examine the said fragmentary manuscript in the light of
the above-quoted reference in the Yuktidipika and the context in which
that reference has been made, it dawned upon me that, possibly, here,
we have a precious literary find—the Jyotirmimamsa of Nilakantha.
The issue was clinched by a two-pronged investigation relating to : (1) the
internal evidences on authorship, and (2) the subject-matter of the work.

3. Authorship of the work

Though the available manuscript is fragmentary, the contents of
the work and the nature of its presentation necessitate the reference, in
it, of numerous other works and views. Since Nilakantha was a prolific
writer who belonged to a lineage of other prolific writers, he refers, in
the course of the discussions contained in the present work, to some of
his own earlier writings as also to those of his preceptors, often with the
name of the source and the authors, These ‘signed’ references pinpoint
the author of the fragmentary work as no other than Nilakantha
himself.

Thus, while discussing the True motion of planets, the author of
the fragment refers to his having quoted, in his (commentary on the)
Kalakriyapada, the verse candrabahuphalavarga etc. of his teacher
Damodara! Cf:

qeanT emEafa: HAHFIOR  NELEERT  FFagHAa nEn e
IRV FATEAGYRGEIZAT TFAN® | (see below, p. 40).

The full verse occurs quoted in Nilakantha Somayaji's Bhasya on
the Kalakriyapidda (of the Aryabhatiya), 22-25, (edn., Trivandrum Sanskrit
Series, TSS, No. 110, p.62).

Elsewhere, the author of the fragment justifies the digital value
of muni as 5, in a certain context, on the authority of his grand-teacher
Parame§vara. He says :

2. On Damodara and his being the teacher of Nilakantha, see
below § 8.4,



xii INTRODUCTION

“a@ AETATITHYE: qIAVIUATIT weidisraeauas: ‘grim:’ awaiy
v asgnint Afr doea agavmadiw aswivia faviia fogradfastat
Mfarsearfaarsasrearamaasa—

aa+dt: mEAr foean aasgida afqan |
WY, VPFTANINGRLEGF R Fa@wn 1)
(See below, pp. 15-16)

That this is a reference to Nilakantha Somayaji’s grand-teacher
Paramesvara who is known to belong to the Bhrgu-gotra, was a resident
of Asvattha-grama, and was the author of a super-commentary called
Siddhantadipika on Govindasvami’s Bhasya on the Mahabhaskariya is
clearly established from the occurrence of the verse in the said work, vide
its edition, (Madras, 1957), p. 322}

Parames$vara is again referred to by the author of the fragment

as one who determined the precession of the equinoxes as 15° in Kali
4536 (A.D. 1435).

Cf : ugaEsd - FenEEge ‘cguisafa’ A weasd (Kali 4536,
A.D. 1435) asggmam: qut gfy adien fautan 1 (sce below, p. 44).

Correlate this passage with the statement of Nilakantha Somayaji
in his auto-commentary on his Sidilatadarpana, verse 17 -

AT WETF-GATEAAGT T EReAH R ‘aimesan’  gfa weasy (Kali
4536, A.D. 1435) afen eswamingiataeifar) (Edn. by K.V, Sarma,
Hoshiarpur, 1976, p. 17). The identification of the two authors is
obvious,

Again, in the context of verifying the True motion of planets, the
author of the fragment quotes two verses of his own Chayaganita.
Cf., below pp. 39-40 :

3. For references to Paramesvara in identical phraseology in
well-known works of Nilakantha, see his Aryabhatiya-Bhisya, Golapada,
3, {edn., TSS 185, p. 13) : zewzywATamfgy  fagradifusmi stfrarfeas —
SLWAET AT F: cte.;  Golapada 48, (ib, p. 155} :  wzgeqamEat Wi
grer; fagradifas ar @z

On Paramesvara, his life and works, see Introduction, pp. vii-xvii
to the edition of his Grahenamapdana, (ed. by K.V. Sarma, Hoshiarpur,
1966).
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wig g7 HYT DI amEaaar JEANAaTgE -
AHRAGEMEAEATT a7 s a9 AT |
Fiadcasifze; sTafgWEa o
gasiaeagindad = wr wiwgmied | ‘
fagg @ramfuad aleg), awAsAIT qI N

gfa

The quotation forms Verses 9 and 10 of the Candracchayaganita cf
Nilakagtha Somayaji,’ which again points to the identity of the author
of the anonymous fragment with Nilakantha Somayaji.

The fragment refers also its author’s commentary on the Ganita,
Kalakriya and Gola padas of the Aryabhatiya, (see below, pp. 35, 38, 40,
41), which all agree with the well-known Bhasya of Nilakantha on the
Aryabhatiya.  Significantly enough, the fragment makes no reference
to any commentary on the Gitika-rada which Nilakantha has not
commented upon. It is also instructive to note that all geographical
locations referred to in the fragment, to wit, SyanandUrapura (p. 1),
Gokarna (pp. 32), Navaksetra (Mal. Tirunavay) (p. 32), Harihara (p. 2),
Mahodayapura (p. 15), Aévattha-grama (pp. 15, 32, 36) and Nilg,
Nilatata or Nilabdhicangama (‘confluence of the river Nila with the sea’)
at Agvattha grama (pp. 32, 33, 36), are all in Kerala, pointing to the
provenance of its author, |

4. Identification of Jyotirnamaisa

Sankara (A.D. 1500-60), pupil of Nilakantha Somaydji and author
of Yuktidipika, commentary on his teacher’s Tantrasangraha,”® has made
the above-cited reference to his teacher’s Jyotirmimarsa (see above, p. 2)
in the context of the computation and revision of the aeonic revolutions
of the planets by means of observation and logical inference.? It is

1. Cr. edn. with auto-commentary, by K.V. Sarma, Hoshiarpur,
1976, p. 8.

2. On Sankara, his life and works, see Introduction to the edn.
of Tantrasangraha, op.cit., pp. xlvii-Ixx.

3. See sections on JgIAF ATogOa Ty and ygmﬁtf&’ﬁf A
que, op.cit., pp. 14-18,
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interesting to note that the fragmentary work before us, which, as shown
above, is obviously a work of Nilakantha, commences with a statement
on the necessity of revising periodically the aeonic revolutions (pp. 1-2)
and later suggests the revision thereof on the basis of experimentation
and logical inference (pp. 3-6), and also adduces Vedic authority for the
application of logical inference in the said revision (pp. 21-22). And,
Saﬁkara, the pupil, can be expected to know well the work and views
of his teacher, when he makes a reference to both in his Yuktidipika.
The identification of the incomplete work of Nilakantha before us with
his Jyotirmimamsa refeired to by Sarikara has been made on the basis
of the above-said telling circumstantial evidences.

In view of the unique nature of the work and its highly logical
line of approach in discussing astronomical theories and practices, it is
being placed before the scholarly world in spite of the edition having
to be based on a single incomplete manuscript. It is to be hoped that
this work will provide a typical instance of rational scientific thinking in
mediaeval India.

3. Editorial presentation

The nature of Jyotirmimarsa which gives miscellancous matters in
one continuum, coupled with the fact that the only manuscript available
is incomplete besides having gaps, big and small, in the middle, has
made the task of the editor especially difficult. Towards presenting a
readable and reference-worthy  edition of the work, the undermentioned
devices have been employed :

1. Though the author has treated the subject as a continuous
whole, without any specific divisions, it is possible to demar-
cate the treatment into several main subjects and secondary
topics, For these main subjects and secondary topics,
suitable headings have been given with serial numbers. These
headings, printed in bold type, are put within square brackets,
in order to indicate that they are editorial additions,

2. Wherever there is a break or gap in the manuscript, it has
been duly noticed in the footnotes and, wherever possible,
efforts have been made to fill these gaps suitably, especially
the shorter ones, these additions being placed within square
brackets.
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3. A large number of quotations occurring in the work have been
duly demarcated and traced to their sources and the full refe-
rences thereof given, within brackets, alongside the quotations.

4. Numbers in bhutasankhya or katapay®di, which occur in the
text frequently, have been rendered also into the corresponding

numerical figures, for easy comprehension, and given alongside.
“

5. Sumptuous footnotes have been provided which, among other
things, supply annotatory information wherever needed,

6. Efforts have been made, as far as possible, to verify the figures
and the calculations presented in the work. There have,
however, been instances where, on account of the defective
manuscript material or the non-comprehension, by the editor,
of the topic dealt with, such verification could not be done,

7. Four Appendices have been added to enhance the reference-
worthiness of this edition, being : 1. Index of authorities cited,
1L. Index of quotations, 1II. Index Glossary of technical terms,
and 1V. Subject Index.

CONIENTS OF JYOTIRMIMAMSA

1. Nature of the work

As indicated earlier, the Jyotirmimarmsa is devoted exclusively to
discussing certain fundamental matters relating to Hindu astronomical
theory and practice. It emphasizes that astronomical computation
should tally with actual observation. The place of experimentation
and logical deduction towards the development of the discipline is fully
recognised and advocated. Traditional approval in this regard is
pointed out and periodical revision and corrections encouraged.
Nilakaptha’s views on some of these matters have found place also in
his earlier works, especially in his commentaries on the Aryabhatiya,®
Siddhantadarpana® and Candracchayaganita.® But, while the references

1. ¥Ed. in Trivandrum Skt. Ser., Nos. 101, 111 and 185.

2, 3. Ed. by K.V. Sarma, with Translation and Nilakantha’s own
Com., Hoshiarpur, 1976.
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in those works are contextual and often cursory, their depiction in the
Jyotirmimarnsa is systematic and full-fledged, It has to be so, since the
present work has been composed with the specific purpose of bringing
together these matters and analysing and discussing them in detail. It
is this aspect that makes this work unique in Hindu astronomical
literature. Some of the more important matters taken up by Nilakantha
for discussion might be noticed heie.

2. Real implication of ‘divine instruction’

As the outset, Niiakantha draws atiention to two eclipses which
actually occurred during his times, but whose presence would not have
been detected had they been computed through the astronomical cons-
tants given in the Gitikapada of the Aryabhatiya. Nilakantha explains
that it was for this very reason that Aryabhata intended astronomy
to be a practical discipline and recommended the verification and
revision of his own astronomical constants by observation, towards,
which he had also suggested a method in Golapdda, 48 (pp. 1-2). To a
possible query that the number of planetary revolutions given by
Aryabhata are immutable since they form part of ‘divine instruction’,
Nilakantha points out, pertinantly, that by the expression ‘divine
instruction’ is not meant any direct instruction by the gods, but only
the chastening of the intellect through divine grace, as a result of which
the authors could express their thoughts logically (pp. 2-3).

3. Jyotisa, an experimental science

Nilakantha then takes pains to demonstrate the place of experi-
mentation and logical inference in the maintenance and furtherance of
astronomical tradition (pp. 6-10). A passage from a Mimams3 text,
which Nilakantha quotes in this context, fully expresses his idea : “The
correlation of the computed Moon etc. with actual observation at a
particular place, the revision of computation on the basis of such
correlation, logical inference therefrom being transmitted as tradition,
it being again cérrelated (with observation and again revised) and trans-
mitted further down to others—this is how tradition is continued
without interruption, and hence its (continued) authoritativeness,’”?

1. wfwateitaen awR: Iwfayaraaesy goasio g1z, At fafsaars-
geg g3y wfafagrada:, qaeqeqreaiIRAIATAAIET gAY, AT, JWEH
J93a: gfa graimifa=gaE aravag o (see below, p. 3).
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In the same vein, Nilakantha argues : “One has to accept that (each
of ) the Five Siddhintas had been authoritative at one time (or other),
(though they might not be so, now). Therefore, one has to look for a
system which tallies with obszrvation. The said tallying has to be verified
by contemporary experimenters at the time of eclipses. When the two
vary, i.e., when an carlier system does not agree (with observation),
experiments have to be conducted with instruments, and revolution-
numbers of the planets calculated therefrom. A new system has thus
to be expounded. Nobody will be ridiculed for this in this world nor
punished in the next.”!

4. Corrections to planetary parameters

Having established the necessity of revising planetary parameters,
periodically, Nilakantha presents the corrections propounded to the
parameters of Aryabhata at different times by certain astronomers
including Harida‘ta, Govinda, Brahmagupta and Lalla (pp. 10-12).

A point of interest centres round two sets of corrections, one
by Haridatta, commencing from Saka 444 (Kali 3623) as given in his
Grahacaranibandhara, and the other by Lalla, commencing from Saka
420 (Kali 3599) as given his Sisyadhivrddhida, Both these corrections
are presumed to have commenced from the date of composition of
the Aryabhatiya given in verse 10 of the Kalakriyapada. Nilakantha
points out that the discrepancy between the dates as accepted by the
the two authors has arisen on account of the different interpretations,
the former taking Kali 3600 mentioned in the verse as the date of birth
of Aryabhata and the latter as the date of composition of the Arya-
bhatiya.  While discussing the correction advocated by Haridatta,
Nilakantha notes that his interpretation was wrong and that Kali 3600
was actually the date of composition of Aryabhatiya (pp. 13-14).

Nilakantha takes the occasion to draw attention also to the
apparent error in Lalla’s commencing the correction from Saka 420

1. Cf : gs9 fagranesaq FAfaehie AR FFITRIAT nfq
g o fozrar asAifgaardl wafs GrsAgoa. |« dadarEsd aEErad: qirerh-
Temid) fastraea: | ¥ qAwaan, wEgAfagraer W afy A qOeT T
qifzaE Teat afqaafagrea: S0 At | aq 7 SgeInsgadan, g
sguEAigse &fq | (see below, p. 6).

Yo Ho ii



xviii INTRODUCTION

(Kali 3599) instead of from $aka 421 (Kali 3600), but justifies it on
two grounds : (1) 420 which isa round figure is more amenable to
mathematical operations and increases the resultant but by one, what-
ever be the year for which readings are taken, causing thereby but
negligible difference in the recult. (2) In the case of the Moon such an
addition is actually warranted, Especially for the second reason,
Nilakantha goes to the extent of saying that Lalla had used the figure
420 intentionally for this purpose (pp 14-17).

A similar justification has been made also by Suryadeva-yajvan
(born A. D. 1191) in his commentary on the Arpabhatiya, Nilakantha
extracts the entire section from Suryadeva in order to buttress his view

(pp. 19-20).

3. Reason for different Means for same revolutions

The author poses a question as to how the Means of certain
planets calculated according to different systems differ even though
the numbers of their revolutions per Kalpa as given in the said systems
arc the same. In answer, it is demonstrated that it is so because the
number of civil days in Kalpa differs in the different systems, resuniting in
a corresponding difference in the Means also (pp. 17-19).

6. Vedic authority for inference in astronomy

Earlier in the work (pp. 3-6), Nilakantha had stressed the signi-
ficance of logical inference in the matter of astronomical computation,
Vedic approbation in the matter is sought to be provided by a reference
o a passage from the Tuittiriya-Aragyaka, 1.2.1, as expounded by
the well-known Vedic scholiast Sayapa-Madhava in his work Kalg-
nirpaya, It is specified in the said passage that Smrti, Pratyaksa, Aiti-
hya and Anumana (Inference)—-are all means to determine the rates of
planetaty motion (pp. 21-22),

7. Relative accuracy of different systems

For an estimation of the relative accuracy of th: different
systems, Nilakantha adopts the ingenious method of computing the
planets for a common date. For this purpose Kali day 16,82,112 is
chosen, it being a date occurring in A D. 1604, and, so, contemporary
to his own times. This date has the advantage also of being 8/75,00,000
of a Kulpa, which makes calculations easy. The results obtained are
then correlated to observation.
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In this connection, Nilakantha takes into consideration the
Sunrise and Midnight systems (Audoyika and Ardharatrika paksas), both
of Aryabhata, and those of Brahmagupta and &ripati, as set out in
Brahmasphutasiddl.anta and Siddhantasekhara, composed, respectively,
by the latter two authors {pp. 22-31).

8. Correction through eclipses
Well defined eclipses being the most convenient natural phenomena
for the verification of astronomical systems and effecting corrections

thereto, the utilisation thereof is stressed by Nilakantha. He instructs

as follows, in this connection :

““The eclipses illustrated in the Siddhantadipika might be computed
(in all their details) by the experimenter. Even so, might be computed
other eclipses handed down by the tradition of one’s own school. In
the light of these and of the eclipses actually observed by oneself,
future eclipses should be computed and forecast. Or, eciipses
occurring at the other parts of the country should be computed using the
longitude, latitude, etc. of that part of the country and, with that as
basis, the True Sun, Moon and Node (at the relevant times) ascertained.
Then, from the Sun, Moon and Node, ascertained (as above), past and
future eclipses at one’s own place shall be computed, using the latitude

and longitude of one’s own place,”

Nilakantha follows up the above instruction with the details of a
number of eclipses observed and recorded by Paramesvara, his grand-
teacher, in the Siddhantadipika® (pp. 32-3%).

At the close of the enumeration of the eclipses, Nilakantha indicates
the procedure for verification. He says: “The computation of the

. Cf.: w=v fegradtfasme Iggarfd  ggufn  adgAod
qugifa \ wearfa ar Ufrmfegrf eadzdwafasarfa qosar « od: weaEETd e
AAEIAN  faofin  FgdsAn  FAIEFIG grgrauenfefm  aufacar
Whggguay faag adlaward eqas 9gn ERATTTUAEA fasidedda
agrsaarganiaent foan 1 (see below, pp. 31-32).

2. Sece Siddhantedipika, the super-commentary of Parame$vara on

Govindasvami’s Bhidsya on the Mahabhaskariya of Bhaskara, under verse
5.77, (Ed. by T.S.K, Sastri, Madras, 1957, pp. 329-32).
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Mean planets having been enunciated by Parameévara later than $ripati,
the former will tally (better) with observation. Therefore, in the case of
the eclipses enumerated by Paramesvara, those observed by me (Nilakantha)
and others that might be mentioned hereafter, the Mean Sun etc. shall
be computed as directed by Paramesvara, Their True positions shall
(however) be computed according to Sripati’s method. The eclipses
should then be computed duly making use of the methods derived from
the rationales enunciated by me (in my Bhasya) on the Kalakriya and
Gola padas (of the Aryabhatiya)” (p. 35)." Nilakantha then illustrates
his instructions by means of a practical example (pp. 35-36). The
Precession of the equinoxes which has also a bearing on the results is
also touched upon here (pp. 36-37).

9, True Motion, Position, etc. of planets

While continuing the previous computation, the rationale under-
lying the determination of the true motion of a planet at a particular
place at a particular moment is explained in detail. Examples are also
worked out for True Sun and Moon to illustrate the rationale of the
Dvitiya-sphuta of planets (pp. 37-41). Another topic treated in a similar
manner relates to the correction of the periphery of the Manda epicycle
by means of the natajya (R Sine zenith distance) (pp. 42-44)., Other
corrections to be applied to get the True planet such as ayanacalana
(precession of the equinoxes), pranakalantara and caradala  (half
ascensional difference), are also set out in turn with the tables of

the Rsines of the latter two and the method of application thereof.
(pp 44-49).

10. Relation of the sides and hypotenuse

After explaining the rationale invoived in determining the height
of a lamp-post by means of two gnomons (pp. 49-50), Nilakantha
rationalises from fundamentals the graphical proofs for the relation
between the sides and hypotenuse of a right angled triangle—the

1. Cf : fGIrRM@UIIIAARET  QERAVIFET JITAG A
gfezaed vmg 1+ gewig fegradifedaigmfa awmfe: [Ffragsa] gl
= geagql FegArmify  qRReEQIAIEFR  ASiEAsAAEmAT  slqegaaaF I

wpAger wratpa-naadE i senfasaienarfn: gfafn fad: afasgee
79851 | (see below, p. 35).
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Pythagoras theorem, The discussion is, however, incomplete, the
manuscript having a long break here (pp. 50).

11. Reduction of angular distances

Errors in results arise on account of the observer being stationed
on the Earth’s surface, while the basic measures relate to the centre of
the Earth-sphere or to the horizontal plane thereof. These are corrected
by reducing the basic angular distances to the drggola (‘visible celestial
sphere’). Nilakantha rationalises this type of correction with reference
to the orb of the Moon (51-52).

Conversely, in the case of the gnomonic shadow, it is the measure
on the drggola that needs to be reduced to that of the bhagola (‘sphere
of the zodiac’). The rationalisation of the processes involved forms the
last section in the present manuscript, which breaks off halfway during
the middle of the said discussion (pp. 53-55).

5. EXTENT OF JYOTIRMIMAMSA

The only available manuscript of Jyotirmimamsa is incomplete,
its beginning and end being lost, and some gaps occurring in the middle,
However, the nature of the work and the manner in which its author
Nilakantha is presenting it could give one some idea of the portions lost.

1. The beginning of the werk

In the original palmleaf manuscript,! the Jyotirmimarnsa is inscribed
in continuation of another work of Nilakantha, being the Siddhanta-
darpepa with auto-commentary. In this manuscript, the final portion
of Siddhantadarpana® along with the initial portion of Jyotirmimarisa

is lost, the loss in the latter work being, presumably, not more than
one folio,

A cue for the missing portion could be had from the tenor of
the first section of the work (see below, pp. 1-2), where it is established
that appropriate corrections based on experimentation should be applied

————

1. Ms. No. p. 975 of the Trivandrum Palace Collection, now
deposited in the Kerala Univ. Or. Res. Inst. and Mss, Library.

2. This lost portion contains the last five verses, 28 to 32, of the
work and the commentary thereon, vide. edn. of Siddhdntadarpana with
auto-com., by K.V. Sarma, Hoshiarpur, 1976, p. 31.
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péfiodica]ly to astronomical parameters etc. so that they might give
results which would tally with observation, The available manuscript
ccmrmerces with arguments based on eclipses supperting the said thesis,
intrecuced with the words atha grahcnam. It may be presumed
reascnably that the amhcr must have, earlier to this, presented similar
arguments to the same Ppurpose, based on other visible astronomical
phenomena like the setting of the planets, the heliacal rising of the
signs, gnomonic shadow etc,, with the introductory words, atha

maudhyam, atha lagnam, atha chaya etc.

Besides the above, the lost portion should have contained one or
more introductory verses through which the author would have uttered
the usual invocation to his favourite deity and stated his purpose in

composing the work.

2. Missing portions in the middle

Apart from the minor gaps, with which the manuscript abounds
and which have mostly been filled tentatively, there occur in the manu-
‘ script at least three major omissions which could, obviously, not be-
filled and, which therefore, mar the continuity of reading. The first of
these occurs towards the end (?) of ‘Section 14. Astronomical corrections
thirough eclipses’ where an illustrative eclipse was being computed (p. 37).
The second omission occurs towards the beginning of Section 19,
on the ‘Height of a lamp-post by means of two gnomons’, the close
of the previous section also having been lost (p. 49). A portion towards

the close of Sn. 20 and beginning of Sn. 21 is also lost.

3. Omission at the end

The extant manuscript breaks off abruptly towards the middle
of Section 22, being a discussion on the reduction of the minutes of
arc of the visible celestial sphere (drggola) to those of the zodical sphere
(bhagola). There is no possibility of knowing, with exactitude, what
more Nilakantha had intended to include in the work. The comprehen-
sive title Jyotirmimarmsa given to the work and of Nilakantha’s apparent
intention (1) to demonstrate that the discipline of Jyofisa is based on
experimentation, and (2) to study the comparative accuracy of the
different systems, would induce one to presume that the work contained
all that is conveyed by the title and covered by the said intentions.
Thus, after completing the topic at hand, viz, Graha-sphuta (True
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positions of planets), Ni'akantha should have taken up for investigation
other subjects like Lagna (Rising point of the ecliptic), Chaya and
Vjparita-cchﬁyﬁ (Shadow and Inverse shadow), and Candrariigonnati
(Elevation of the Moon’s horns).

6. AUTHORITIES CITED BY THE AUTHOR

1. Authorities‘ on astronomy

As warranted by the nature of Jyotirmimatmsa, Nilakantha refers
to two types of authorities, one relating to the basic texts, some aspedts
whereof are studied in comparison, and the other relating to texts
which are cited to substantiate statements and corroborate deductions.
To the first category belong astronomical texts of the Aryabhatan and
Brahmaguptan schools and the Saryasiddhanta.

While one set of basic parameters considered is that of
Aryabhata, the corrections thereto proposed by Haridatta in his
Grahacaranibandhana and Mahamarganibandhana and by Lalla in his
Sisyadhiveddhida are taken into consideration. The scholiasts of
Aryabhata, including Bhaskara I, Suryadevayajvan and Nilakantha
himself are referred to. The two other works of Bhaskara, viz., the
Mahabhaskariya and the Laghubhaskariya are quoted, as also the
scholiums thereon by Govindasvami, Sankaranarayana and Parame$vara.
The other works of Govindasvami referred to are his commentary
Prakatartha on Parasdarahora and his two original works Govindakyti
and Govindupaddhati, both of which are known enly through quotations.
Other astronomers of the Aryabhatan school who are mentioned at
different contexts are Deva, author of Karanaratna, Madhava of
Sangama-grama and Nilakantha’s own teacher Damodara.

References to the Brahmaguptan school are made through
Brahmagupta’s own Brahmasphutasiddhanta and Khandakhalyaka, and

Sripati’s Siddhantasekhara. The Siuryasiddhanta is frequently referred
to.

Other authorities on Jyotisa who are quoted, in order to stress
certain characteristics of the discipline or to reinforce arguments, include
the Paficasiddhantiki and Brhatsamhita of Varahamihira, Laghumanasa
of Muiijala and its commentaries, an anonymous Jafaka text and the
ancient authority Garga.
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2. Non-astronomical works

It is highly interesting to note that towards the above-mentioned
purpose of buttressing his views, Nilakantha seeks the authority of seve-
ral non-astronomical texts also, a fact which attests to his wide reading
and versitility. Thus, he attests the approval of the Taittiriya-Aranyaka
(pp. 21-22) and of the Tantravartiika (p. 3) to substantiate the place of
logical inference even in a technical subject like Jyotisa, and grammatical
texts to bring out the real implication of the expression ‘divine instruc-
tion’ in the promulgation of the Sastras. To explain the continuity
of tradition and the authority thereof he quotes from Mimarisa texts
(p. 3). Among other texts quoted are the Bhagavata-Purana and the
Kalanirnaya of Sayana-Madhava. While most of the quotations could
be traced to their sources, a few still remain untraced (see below,
App. II, pp. 60fT.).

7. NOTABLE POINTS
1. Nilakantha’s esteem for Aryabhata

Aryabhata (born A. D. 476) is the acclaimed patriarch of the
Kerala school of Hindu astronomy. In fact, all astronomers of the
land had been followers of the Aryabhatan system and had developed
the system on the basis of the Aryabh.fiya, Nilakantha who comes in
the wake of a long line of astronomers is particularly impressed by the
methods of experimentation and observation which the Aryabhatan system
advocates. This latter, according to him, was the prime purpose of
Aryabhata in composing his work.! For this reason, more than for any -
other, Nilakantha is a staunch follower of Aryabhata and is unequivocal
in his stand. This would he clear from just one instance of such
expression which he makes in the present work in a context where seve-
ral systems of astronomy are contrasted. He observes : ‘‘Hence, the
opinion of sage Parasara is that if computations are to be accurate they
should be done-according to the Saryasiddhanta, But, in my opinion,
they should be done according to (the work of ) Aryabhata,”®

Lo ¢f.: semqidwz: adangs) qagratn afesaid 9 weaifagha
fagi@ =¥ 1 (see below, p. 7).

2. Cf.: gearq gufagrya wodafafy quaw@boms . g
eiaaafa 1 (p. 6, below).
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Flsewhere, speaking about a principle " involved in computing
the true motion of planets, Nilakantha says : “That principle t.oo. is
jmplied in the Aryabhatiya. Whatever, whose-so-ever be the principle
or method, that would have been indicated somewhere in the sairas of
(Aryabhata), the repository (of the knowedge) of ail principles.”™

Here, indeed, is faith and esteem bordering on adoration !

9. Aryabhata, the observer

The picture of Aryabhata which Nilakantha presents is, appropri-
ately enough, that of an observer and experimenter. Referring to
certain methods enunciated by Aryabhata, Nilakantha says : “The
principles have all been implied in (the sutra beginning with) the three
words : ‘The Sun through the conjunctions of the sun and the Earth,
(the Moon) through the conjunctions the sun and the Moon’, etc.
(Aryabhatiya, Golapada 48). Employing the principles implied here, it
is possible for the intelligent to conduct the experiments, duly.”
Nilakantha is more explicit when he says @ ‘Hence Aryabhata has
composed his siddkanta only to exemplify the methods of experi-
mentation and expound the corpus of principles necessary therefor.””®

3. Continued experimentation

Nilakantha stresses that “the equality (or otherwise) in observed
(planetary positions) should be ascertained by contemporary experi-
menters during eclipses,”’* and corrections enunciated as necessary.
Again, towards the maintenance of accuracy in astronomical tradition,

1. ¢f.: agfeds mawdaeadda ar wifaq Fafag afe: FH
a1 gewdq, Fafaq ad glad giu gagfefataar (p. 41, below).

2. Cf : ugmiw @war gwT Siwan—Taktaaimg feawg,
g wfa 1 swrefwdfelite qfgafg: aeeg olao & a3
(p. 2, below).

3. Cf.: gearadwe qQenss qgaafr afesad @ sedfagra
fagrd as) {p. 7, below).

4, Cf. : adasaees agEvad:  oded dguEl  fawded:
(p. 6, below).

¥Qlo wWYo iii
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“experimentation should be continued to be done by successive
generations of disciples and grand-disciples.””? In fact, "‘the objective of
the science is to impart to students the ability to conduct experiments
for the determination of the motion of the planets.”?

4. Significance of Karana fexts

Perhaps, few other Indian astronomers have realised, to the extent
that Nilakantha has done, the significance of Karana texts (astronomical
manuals) which aim at giving correct results for contemporary times.
He asserts in unequivocal terms that ‘“the Karana texts alone have
contemporary value and accuracy.”®

The Siddhantas involve large numbers for extensive periods and
are not amenable to adjustments, Even the most minute correction
inserted would assume huge proportions for curreat times. On the other
hand, the Karana texts, though based on the Siddhantas, can take off
from contemporary epochs and even small corrections can be suggested
for individual computations, in order to give results which would accord
with observation.* '

Two quotations, both anonymous, which Nilakantha cites in this
context (p. 9, below), are worth noting here :

1. aga ag adfad wwam
“A Karana is the result of numerous experimentations.”
2. IRIET GO AT |

“A Karana is one that yields every day (computed) results
which tally with observation.”

1. Cf.: earq fasaufsaqreazar adcfe qdwe sEq
(p. 4, below)

2. Cf.: fasamoi ggafardergraerioRad QreAsarsag |
(p- 8, below)

3. Cf.: sunayg fg saragifised ggasq = g 1 (p. 8, below).

- 4. Cf.: fagraq grardigaar: FFaAmEt: g=gd @ o g e
T HA0eAT 4.9 (p. 9, below).
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3. NILAKANTHA, AUTHOR OF JYOTIRMIMAMSA

8.1. Biographical details

Our author Nilakantha is generally referred to with the title
Somaydji, Somasul, Somasutvan or Comatiri, the last being the Malaya-
lam derivative of the Sanskrit word. A detailed colophon occurring
at the end of his Bhasya on the Ganitapada of the Aryabhatiya, contains
a good deal of information about him : gf& siY-HITATAIAT AFIMAN
SIAATARA WIEST FTARGIA-TTEEAT - AAITATT - AT THTA-
wafawgm wANT AN AFAUIA sraddwgie  gfmafariasaREIa-
sramauasaaamaRs  aa ArEATEATIERT  GAEUAHEEA  AERET
awaa farfaafafaanaa gezagaqfan cqfrageama woA aguE(?a)
fafRl simmEwEfagrA-sTEn JEWITL etc.!

The above-quoted passage informs that Nilakagtha belonged to
the Gargya gotra,® was a follower of the Ajvalayana-sutra of the Rgveda
and was a Bhatta. He was the son of Jatavedas and had a younger
brother named Sankara. He had an uncle Jatavedas by nameand a
close friend Subrahmapya. He was a performer of the Soma sacrifice.
He had composed several works on astronomy, in which subject he had
made deep and extensive investigations, a fact which is well borne out
by his available works. | '

Some more personal details about Nilakantha seem to be forth-
coming from a Malayalam work entitled Laghuramayapam.®  This work
describes itself as a work of Rama, son of Nilakantha of the Gargya-
gotra and resident of Kundagrama. Cf., the colophon at its end:
gfa HrewmA ardgafada N — et R L L ST
tafandn-dega-aifag-war-ag-adua afmmfaawdseds  aaw faxfad
SRS ST |

This Nilakantha is identified by the editor of the work with our
author.* If this identification is correct, Nilakantha’s wife was named

\. ABh., Ganita, Ed. TSS, No. 101, (Trivandrum, 1930), p. 180.
2. The term Gargya is often affixed to his name in references.

3. Ed. P.R., Menon, Tuficattu Granthavali, No. 3, Turcattu
Karyalayam, Chittoor, 2nd edn., 1931.

4. Vide P.R. Menon in his article ‘Iuficatiu Ezhuttacchan’ in the
Malayalem menthly Tii¢etiu Ezluttacchen, 3 (1952-53) 127-35.



xxviii INTRODUCTION

Aryd, and he had two sons Rama and Daksindmrtirti, the latter of whom
was well versed in the Dharmasastras and learned in the three languages,
Sanskrit, Tamil and Malayalam. The great Malayalam poet Tuficattu
Ezhuttacchan is said to have been a student of Nilakantha. Nilakantha
is also said to have composed, at the request of a friend, a panegyric in
Malayalam on the Goddess Parvati, the presiding deity of the temple
of Urakam in Cochin, in order to ward off the predicted premature
death of that friend’s daughter.! The authenticity of the above work
and the sources of the information are, however, not quite certain, and
corroborative evidences have to be found before accepting the above
statements. '

8.2. Native village and favourite deity

Nilakantha hailed from Tr-k-kanti-yur (Sanskritised into $ri-
Kunda-pura or Sri-Kupda-grama), near Tirur,- S, Rly., Ponnani taluk,
South Malabar, a famous seat of learning in Kerala during the middle
ages. The name of his Illam, as the house of a Nampdutiri brahmin
is called, was Kelallur (sometimes spelt also as Kerallar and Kalannur),
Sanskritised into Kerala-sad-grama corresponding to the Malayalam
word Kerala-nall-ur.*> Nilakantha’s house is identified as the present
Etamana Illam, situated a little to the south of the local temple.® It
is stated that Nilakantha's family became extinct and that the family

property was inherited by the nearest relations, viz., the FEtamana
family.*

Nilakantha’s favourite deity was Lord Siva instalted in the famous
temple at Trpparantod (Sanskrit, Sri-Parakroda, also Sri-Svetdrapya)

1. [7Ibid. This stotra is published in a collection of stotras in
Malayalam script entitled Stavaratnamala, Pt. 1.

2. It may be noted that in the expression Gargya-Kerala prefixed
to the author’s pame, the word Kerala refers to the name of his house
and not to the state, as is sometimes taken,

3. Cf, VatakkumkUr Rajaraja Varma, History of Skt. Lit. in
Kerala, vol. 1, Trivandrum, 1938, p. 384.

4. 1am thankful for this information to Sri Rama Varma Maru
Thampuran, Chalakkudi (Cochin).
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pear his village; ¢f. ¢ JrrE— et T (1 AU CIEU L AR
colophon to the ABh.Bhasya quoted above (p. Xxvii).

8.3. Patron, Netranarayana, and brother Sankara

Nilakantha refers to his younger brother Sankara in several
places in the ABh.Bhasya. §ankara too seems to have been well versed
in astronomy and to have followed his elder brother’s studies. Thus,
after describing some method on the Rule of three (trairasika) in his
ABh.Bhasya, Ganita. 26, Nilakantha says how his brother who was
teaching at the house of his patron explained to the latter some of those
theories : cf., #a& Faifag gwa: I FERERA AEVRAT ac@Hy  HEATAT
adaam aet (Rzaaom) sfrafear 1 (7SS 101, p. 156).

Nilakantha observes at the close of the Bhagya on the Golapada
that he was entrusting the Bhasya of Sankara for its proper propagation.
Thus, just before the final colophon, Nilakantha says : gafaaq srenfa-
gamfa | |

au: Tgavwd  awq gcgmarfsd $AR )
Afl  waad ged  sRIEWIE 9

fasi  aeda  fa=atd wegaweafaed |
afz @ somfEacaaed asand g au

i MEeaTEard garad | -
(TSS 185, p. 156)

That Nilakantha was intimately connected with and was patronised
by Kausitaki Adhya Netranirayana, known locally as Azhvaficeri Tamp-
rakkal, the religious head of the Namputiri brahmins of Kerala, is known
from several references in his writings, It is also clear that the patron
had great esteem for Nilakantha’s erudition in astronomy, in which
subject he too was interested and used to discuss difficult points with
Nilakantha. Thus, in the discussion on the calculation of the motion
of planets (ABh., Kala., 22-25), Nilakantha says :

woiwfaa: Tgiaa  STRAW qrRATER |
sqratated wifeantq SFWEET g7 1
wiawi agageawas  afafadt =sifa: |
SEHFAAILE gemwfwstaga u
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et ¥ famanfe ealeawacafnfad |
quRsae-afesenr da Famia fag: o

sfa FINITET s FFATUFO: w9
WE FAIIAT, TEF qad TATITIH W
(TSS 110, p. 63)

Again, in the long discussion on the calculation of the apparent
position of celestial bodies (ABh., Kala., 17-21), speaking on a method
to derive the sakrt-karna, our author says : arFazfy ¥ weatagadega
S HIGIT FINAHAT agezan fazgn—

eeaAAsamEE qeansqEAn fasifasn
wsagiAegeme feaivaar gfadtaq u gl
(7SS 110, p. 47)

This would indicate the intimacy that existed between Nilakantha and
his patron and the common interest that bound them together. On the
compilation of the ABh. Bhasya, Nilakantha observes in one place :
T &6ifaq ganot agay: st FdafEar mewT aiggoeEdq
wreard wifaw, sraeadar faead « (7SS 101, p. 113).  Again, at another
context, he remarks : §fid SuN agwds sdARA war fgdlasafa feudq

FINAFAT AgFT wiftag - -afq @ty g o STRATANTTEEN |
(TSS 101, p. 156). |

It is clear from the above that the credit of enthusing Nilakantha
in his investigations, and, in fact, to have prompted him to write his
ABh. Bhasya, goes to Netranarayana,! the members of whose family are
known all through the annals of Kerala history to have been good
scholars and, at the same time, liberal patrons of scholarship,

1. Even with regard to Nilakantha’s Tantrasangraha, its intro-
ductory verse,

g fasor fafed seee saq cazda w1
sarfasi sAfad qed A=Y awmom & o

has a veiled reference to his patron (Netra)-Narayana at whose instance
that work too seems to have begn written,
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8.4. Nilakantha’s Teackers Ravi and Damodara

Nilakantha informs us in his ABh, Bhdsya that he studied Vedanta
under Ravi, ¢f. Ravita aita-Vedanta-$astrena, (TSS 101, p. 180). That
Ravi was well versed also in Jyoti$sastra and that Nilakantha imbibed
some of his knowledge in astronomy also from Raviis clear from the
introductory verse to Nilakantha’s Siddhanta-darpana, where his teachers
have been mentioned by double entendre :

sftagarMa? A anasa g aan
FeswIIERAT Asy safamitagsad o

A work on astrology, dAcdradipika, which is a detailed commentary,
in verse, on Muhurtastaka, is ascribed to this Ravi.!

The teacher of Nilakagptha who actually initiated him into
the science of astronomy and instructed him on the various principles
underlying mathematical calculations was Diamodara, son of the
Kerala-Drgganita author Parame$vara,® of the Bhargava-gotra and
resident of the village of Alattur (Sanskritised into Asvattha-grama) which
was situated quite near Nilakantha’s own village. In his ABh Bhasya,
as also in his other works, Nilakantha reverentially refers to his teacher
and his studies under him. He speaks of how even as a boy he stayed
with his guru, at the latter’s residence , prosecuting his studies ; cf. @y
YEFN qAAT AT 0 etc. (ABh. Bhasya, TSS 110, p. 48). He also refers,
often, to his teacher’s views and quotes him ; c¢f. SHEIFARor ‘FFAEHA-
T afen AT UFAEEAT- ARG NI qgHaE et
(see below, p. 40) ; Fsalgawewarand: (ABh. Bhasya, TSS 101, p. 47) ;
frad w aq asw wEagyEly: ssafwaafafe: adegamad sgaia etc.
(ibid., p. 48) ; asfg—

‘gda faewrage wat A samEd g fedasr
EE!TFHE{‘;EUT\IEHF[ (Siddhanta-darpana-vyakhya,on verse 27, edn. p. 30).

Similar quotations and other references, which Nilakantha and
later authors make, proclaim Damodara not only to be a prominent

1. Ulloor, Kerala Sahitya Caritram, vol, II, Trivandrum, (1954),
p. 114. For a Ms of this work see Kerala Uni, Mss. Lib., No. 3336-B.

2. Cf. the detailed colophon quoted above, pp. Xxvii.
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astronomer of the times but also as the author of erudite works on the
subject, manuscripts of which are yet to come to light.

Nilakantha followed in the footsteps of ParamesSvara, founder
of the Drgganita system of astronomy in Kerala and one of the fore-
most astronomers of the land. For him Parame$vara was not only
the revered father of his Guru but was also his Parama-guru, by
which term he generally refers to him in his works ; cf, @@l wRIA-
qETETETE N FEAGIIAYET ‘qAimeed (4546) e wewsd odem 95w-
awingfafasitar | etc. (Siddhantadarpana-vyakhyd, under verse 18, edn.

p. 17 ; menggzagenfs fagradfaFimy qag afenfzag 1 (4B
Bhasya, Golapada, verse 3).

8.5. Nilakantha’s writings

Nilakaptha has written several works which reflect his deep study
of and ripe scholarship in astronomy, embodying the results of his
investigations in the subject and interpreting the science lucidly. A
mention of his works may, advantageously, be made here : B

1. Golasara ( ‘Quintessence of spherical astronomy’ ), in

three paricchedas, embodying the basic astronomical elements wand
procedures.’

2. Siddhantadarpan1 (‘Mirror of the laws of Astronomy’), a
short work in thirty-two anustubhs, enunciating the astronomical constants

with reference to the Kalpa and specifying his views on the astronomical
concepts and topics.’

3. Candracchayaganita, (‘Computations concerning the Moon’s
shadow’) or merely Chayaganita, under which title it is sometimes cited,
a short work in thirty-two verses on the methods for the calculation of

1. Cr. edn. with Introduction avnd Translation, by K.V. Sarma,
Hoshiarpur, 1970,

2. Critically ed. with the author’s own commentary, Translation
and Appendices, by K.V. Sarma, Hoshiarpur, 1976, (Panjab Uni. Indo-
logical Series, No. 7).
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time from the measurement of the shadow of the gnomon cast by the
Moon and vice-versa.!

4, Tantrasangraha?® divided into eight chapters comprising 432
verses. This is a major work of Nilakantha and is an erudite treatise on
astronomy. As a work belonging to the Tanfra class, it takes the
commencement of the Caturyuga as the starting point for calculations.

5. Aryabhatiya-Bhasye,® an elaborate commentary on the cryptic
and satra-like text of Aryabhata which comprehends in 121 aryas the
fields of Mathematics and Astronomy. A perusal of the commentary
will amply prove that it is no false claim that Nilakantha makes when
be designates his work asa ‘mahdbhasya’ and explains the method of
exposition adopted by him : sitwzrmwerarfarfaafagra-sarea™ ‘qgracy’
garah gfesfanzaa? awransfarat fragatenmesy  aggafeagae
asawAqAEagRfEy Mafaaifanayd aqvdifaemaaganifaay agaga-
awafa-nfraamdga-gieagald freafaafasfafanesa-aqeafrasd-
mfagmaafaraagauadanfas® Fad v srgarfafed  afracamamat-
Rafeangsareard awraq | (7SS 101, p. 180).

In another context, recalling how he came to write the
commentary, Nilakaptha remarks : "M@ SFa@ wrar geal: wlauafad
wresfafavaaemenant waimie sfamafeg aamdfads  saremmARaeg |
(TSS 101, p. 156). ‘

The lucid manner in which the difficult conceptions about the
celestial globe and astronomical calculations are made clear, the wealth
of quotations, and the results of personal investigations and comparative

I. Critically ed. with auto-commentary, Translation and

Appendices, by K.V. Sarma, Hoshiarpur, 1976, (Panjab Univ, Indological
Series, No, 6).

2. Critically edited with Introduction and Appendices, and with
two commentaries, Yuktidipika and Laghwivrti, both by Sankara, by

K.V. Sarma, Hoshiarpur, 1977, (Panjab University Indological Series,
No. 10).

3. Ed.in TSS5101, 110, 185, (1930, 1931, 1957).

waY. &, iv
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studies presented herein amply justify the appellation ‘Mahabhasya’
which Nilakantha has given to his work, .

Nilakantha has commented only on the Ganita, Kalakriya and
Gola-padas of the Arycbhatiya, leaving out the Gitikapada, which he says
is covered by the commentary on the other three sections : cf. aaAg
fanrentrsaifaearfaar, FAEAFAIRAATACAI MIAFINIER ¢ gagTRTITIG:
SFRA | (7SS 101, p. 1) '

6. Siddhantadarpana vyakhya, a commentary on his own Siddhan-
tadarpana, included in the edition of the text, (see above, p. xxxii, fn, 2).
The commentary is elaborate and resembles, in diction and treatment, his
Aryabhatiya-Bhasya. 1t is in this work that Nilakantha gives the actual
date of his birth as Kali 4545 : A.D. 1444,

7. A commentary on the Candracchdyﬁgazzita,.added to the edition
of the text (see above, p. xxxiii, fn. 1).

_ 8.  Grahananirnaya, a work on the computation of lunar and
solar eclipses. Manuscripts of this work are yet to be discovered, but
later authors and Nilakantha himself in his ZBh.Bhésya quot-e from this
work ; ¢f. A%9 ggmEd W1 R g fadewifravsamEARIEAal: qad-
wuTRTEaRa W | aged wAT TI0rforr— |

wRAIRfEET:  aElmEgan:
wefadagiearaaeiasfaaina: o
9 gvfed asq arEnEgaag: |
afge ga wezwi wemsaTgd fedg o
i gaad &Y Wiz faaR a2
wagdisty qataa: gatdn ewmean o
(TSS 185, p. 102)

These verses are quoted also by Sankara in his commentary
- Laghuvivrti on Nilakantha’s Tantrasangraha (on ch. IV, verse 27, TSS
188, p. 107) with the introductory remark : AgAAqATT ggurfaea |

9. Sundararaja-prasnottara. Sundarars ja, son of Ananta-
nardyana, was an astronomer of the Tamil country contemporaneous
with Nilakantha and author of a detailed commentary on the Vakyakarona
cr Vakyapaticadhyayi which is a manual on the basis of which almanacs
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are computed in the Tamil districts.!  Sundarardja had the 'greatest
respect for Nilakantha whom he addressed for clarification of certain
points in astronomy. Nilakantha's detailed answers to these questions
formed a regular work, Sundararaja-prasnottara. Manuscripts of this
work are yet to come to light, but both the authors refer to this work.

Sundarardja in his commentary on the last verse of ch, V of the
vakyakarana says :*

wa g afadwmindda gt geafafa siiaq- tesagamiAEta-A1e-
£ U5 faem T YA AN AEAAAAGAN TR AAFAE-
(yara MagEmfaT seagend FrRIATEITUET T faaifaan |
G nfma faven feafaes a9 |

| Nilakaptha too refers to this work in his ABh.Bhasya, Gola., 48 ;
of. RTUATLANT IS AfFquaraga-aaq « (7SS 185, p. 149).

10. Grahapariksakrama (7). The well-known Kerala astrologer,
the late Puliyar Purushottaman Nampdtiri, - has edited® an old
incomplete* Malayalam summary of a Sanskrit work under the title
Grahapariksakrama, The textual verses were not available to the editor
and he presumed that the author was Dggganita-Parameévara.‘." These
verses are, actually, to be found in Nilakantha’s Bhasya on the Golapada
of the Aryabhatiya, under verse 48 (TSS 185, pp. 132-49). Itisa
long tract in about 200 verses, enunciating the principles and methods
for verifying astronomical computation by regular observation, The
work ends thus : | '

1. Cr. ed. with Introduction and Appendices by T. S.
Kuppanna Sastri and K.V. Sarma, K.S. Research Inst., Madras, 1964.

2. Ibid., p. 119,
3. Pub. by the Astrological Research Institute, Bombay-25, 1950,

4. The colophonic words at the end of the edition indicating its
completion are only the editor’s addition and not found in the
manuscript,

5. Vide the editor’s Introduction, p. i ; see also Shri Namputiri’s
review and opinion on Gapitaprakasika by K, V. A. Rama Poduval,
Canannore, 1950, p. xiv.



x£xvi INTRODUCTION

tfer watom: shvar o wtfaerfug |
viATagtnty wawn fagfafeazg

It is not however very definite whether this is an independent
work with the title Grahapariksakrama and is quoted in extenso in the
Bhasya or whether it is but a part of the Bhasya.

11.  Jyotirmimamsa, edited here.

Nilakantha should have written more works than those mentioned
above since there are quotations attributed to him in later works, for
instance, in Sankara’s commentary Laghuvivrti on Nilakantha’s Tantra-
sangraha, which could not be traced to his known works.

According to some, Nilakantha has composed a work entitled
Grahanirnaya.' It is likely, however, that this is only the Grahana-
. nirnaya, noticed above. Ulloor attributes to Nilakantha a work called
Ganitayukri. Thus, speaking about a Bhdsayuktibhasa, he says that “it
is not the work of Kelallur Comatiri, author of Ganitayuksi.””® The
ascription is wrong and the fact is that while our avthor belonged to the
Gargya-gotra, this latter work is by an anonymous author belonging to
the Bharadvaja-gotra as is clear from its first verse, which runs
as follows :3 ‘

fafzariweiieiiaacda #afaq
TGS aa=y wifrsq aforagea: o

8.6. Chronology of Nilakantha’s works

It has been noticed* that Nilakantha’s ABh. Bhasyais later than
his Tantrasangraha and Golasdra which are quoted in the former. But
nothing has been said about the chronology of his other works. The
present writer's investigations have, however, shed some light on
this matter,

1. Vatakkumkiur Rajaraja Varma, Hist. of Skt. Lit. in Kerala,
vol. 1, p. 389 ; Ulloor, Kerala Sahitya Charitram, vol. II, p. 117.

2. Ulloor, ibid., p. 122.

3. Ms.: Madras, Mal. D. 339, p- 83-‘83; ‘now, transferred to
the Kerala Univ, Or. Res. Inst. and Mss. Library, Trivandrum, An
edition of this work has been prepared by the present editor.

4. See Ulloor, Kerala Sahitya Charitram, vol. 11, p. 119,
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The first five works enumerated above, viz., Go!asara, Siddhanta-
darpana, Candracchdyaganita, the commentary thereon, and Tantra-
sangraha do not refer to any other work, but are, in their turn, quoted in
other works of Nilakantha. Of these, the Tantrasangraha is the most com-
prehensive of the five and gives the date of its composition as 1500 A.D.,
l.e., it was written when the author was aged fifty-six. On the above
considerations it may be presumed that the other four works were written
before this date. The Grahananirnaya and the Sundararﬁja-praénottara, of
which manuscripts have yet to be discovered and which are quoted in the
ABh. Bhasya, have also to be ascribed to about his period. This Bhasya,
a mature work, Nilakantha wrote when he was very old, as he himself
remarks : RUTE SAURI " A6 aWrerrIRTann | (7SS 101, p. 156).
The Siddhanta-darpana-vyakhya, which refers to the Aryabhatiya-Bhasya,
(Cf. com. on verse 25 : gammd wm wEFwATsATEAIY Sufsaatay
faoead 1 see p. 24 of the edn.) is still later. And, so is the present
work Jyotirmimarmsa which too refers to the A4Bh. Bhasya more than
once ; cf. ad wrafrma? gfad war fmaaq 1 (p. 37, below) ; gagad
afaaar freatolamfeas 1 (p. 41, below).

8.7. Date of Nilakantha

Indisputable evidences are available for fixing the date of our
author. Sankara, Nilakantha’s pupil, in his commentary on his teacher’s
Tantrasangraha, points out that the first and last verses of that work
contain chronograms specifying the dates of the commencement and of
the completion of the work, Thus, after giving the literal meaning of
the first verse of the work -

R faeo) fafgd peed’ g ewcira wredt
satfaqt safad aed w9t Arergong 3 0

Sankara says : stradw g5 0 e AT TIRIRT  q@TeRfea-

- ey awtEeaar gqfyes; | aqifaanagionr ‘wentnfafgasar’ geasd
wfaeafy

These two Kali dates, 16,80,548 and 16,80,553, work out to

Kali Year 4601, Mina 26, and 4602, Mesa 1, both dates occurring in
A.D. 1500,

The Siddhanta-darpana and Nilakantha’s own commentary thereon
8ive, respectively, the year and actual date of his birth, Cf :
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Text : wfaaeqeznivr sanaimay a& aa:
ggfRgAdIAEd  SEnEaay IW 0 (Sid. dar., 18)

| Com. : feeuwawafaar @a ™ &wsar wAX | A s
anifasgEegans: 1 & A Atyswi  asawaEiing-asn (4500) 1 am
yaim: aswwenfmzes: (45) 1 aa: wwnatmew:  fmafad’fr (4545).
weasitarafa @y % oad gERWE  g@w ogfegawsd @ 0oan
HTATWATTT: GAATT: 9SAINGeAT aNT: 1 WfawE @ sAreewfawEE 1 ad
Wia-qEREETEEY  seRanaRnn ‘asiateed’ (4536) gfa wmaR adew
gswaningiafaoitar | a: Geanzainnaine mfasEy | ARREETCATS
Sagaan |\ gaT AT AT aF: (16,60,181) sf 1 (p. 17 of
the edn). Here, Nilakantha himself says that he was born on the Kali
day 16,60,181, which works out to A,D. 1444.

That Nilakantha lived to a ripe old age, even to become a
centenarian, is attested by a contemporary reference made of him in a
Malayalam work on astrology, viz,, the Prasnasara by Maiadhava, a
Namputiri brahman of the Ificakkdzhva house in Kerala, who wrote his
work in A. D. 1542-43, Here, Madhava says that he could count upon
reputed authorities like ‘Kelanalltir’ to recommend his work. cf.

a]-dyat-adaravil adiyil Attimattam
Iokottaran punar-itinn-iha ‘Kelanallar’ |
abhasar allarivatullavar adarippan

porum prasiddhi perikollavar untanekam [/

The date of composition of this work, Prasnasara, is given as Kollam:
era 718/Kali 4644 (A.D. 1543) by the following verse in the work itself :

ezhuntttorupattettavatu Kollam ataya na} /
varunna visuvad, bhavatattvarn (4644) kalyabdam ayatu [/

Rightly does Nilakantha remark in his ABh. Bhasya : W3R qIqqt" =
garrefada sareaAATsyR (7SS 101, p. 156). Moreover, we know of at
least two more works composed by him subsequent to his writing the
ABh. Bhasya, viz., the commentary on the Siddhahta-darpana and the
Jyatirmimasa, both of which quote the 4Bh. Bhasya.'

1. The details about Nilakantha given above in Section § 8
have been reproduced from the Introduction to the Zantrasangraha,
pp. xxiv ff., for the sake of the.self-sufficiency of the pretert Inticdueticn,
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ROMAN TRANSLITERATION OF DEVANAGARI

VOWELS

Short : ¥ T I ® § (and )
a i u ¢ 1

Long : a § H g oy oat
d 1 U e o aiau

Anusvara : = m

Visarga : = h

Non-aspirant : * = 5§

CONSONANTS

Classified : & g T q g
k kh g gh n
T 8 % wq
¢’ «¢h j jh il
T 3 T g +w
¢ th  d dh n
T T 7 q 1
t th d dh n
1T ® 7 ¥
p ph b bh m

Un-classed : ¢ L4 q q n q q
y r 1 v § s s

Compound : &

2
A



AasEaaats-AEa
sHifqwtAED
[ q. w«onaat sfasaferm afqasar |

g YEOY | AT ¥EHEA QT afaR T IO
( smivdta, Mfamae, 30 ) [FEAT gar]® waea agued [=]
qerddaTs: €1, ad SaIAT arasRoEag g feearnd g
Yz gqasay | AbTEEAasIad: 9eaRT fa gatafy ggmifa
geged | ‘

agqifg— ‘graggafadist:’ ( 16, 81, 472 )¢ geafensgia
grfydy enaegegulay’ AeqqAER AEUAYT ) 9 N TARHITANSH
qeomr qazay Svefueq 1| WawawIAded 99w U afesn
g | EREgwToEEadacaiagrd gesneey | aA-

1. The ms. commences abruptly without any introductory
verse or other specific introductory indication. Possibly, some portion
in the beginning of the work has been lost,

Even as the title Jyotirmimamsa (‘Investigations on astrono-
mical theories’) would imply, the work forms a simulated discussion
between the author and his potential opponents. As the ms. opens
here, the author is posing a counter-question and affirming that the
figures given by Aryabhata confirmed exactly only for Aryabhata’s times.

2. syakala, ‘its time’ or ‘the time at which it was composed’.

3. snksmah yada and ca, later, are added to make the sense
Clear.
4. This Kalidina falls in A.D. 1503. This and the several other

dates chosen by the author, Nilakantha, to demonstrate astronomical
occurrences, fall within his life span, viz.,, A.D. 1444-1545.

5. Syananddrapura is modern Trivandrum situated towards the
south end of Kerala,



R vutfadiaraam

afaszaraagesd AEgsTHYT | gl epeafa: aroEiq gwar-
ZeafyFT | T AZOUHT T I |

‘gasaifgeaaan ( 16,86,847 ) geafersAagia  waiq-
geql  gI=OET UEEuEedr | MAIad ga: geasusfeET:
sezimanafzan: | asw gfgufay wegwaesy | afeaq fzdsh
dfesqarofzfagaaaifafaomy 930 Ja@ oig | @
mifeggei ategregad afted qdwnEag, a3l qw@an
grar gaam:  wafaan— fafafag feasg, Wegamg” zfa
(ndwdmy, mame:  48) | maFafeifalinig gfeafs: ey
qreaol wFd HIq \°

[ R e daawmae: afadneagy:, ¥ @R |

g gaife: gae Fgr wwwem wuqfeeatfan agTor-
giaAgd genfaimaefadw 1 agafecd qrodwe: @d auafiszag
anfaaifaf: faggeg gfa ¥famegey ) gex §a: 9Q&0q, TG
gawearg, <wdNEAAEa, staagafeang, sk ag—ae |
dqm | RFqraarel AfAdNeaRRd | 7 9 OF: a@ mifw qv -
Aarmer Iafalig | wada azafy SEaEgE—

ATATHIAAYAT GHIYA ITASHRA |
asmAaATd war faa saafaaEn
(mawdras, MATE:, 49)
gfa o

A 77: Fghafesd FESAREgERAEAAT | T T 37 FFHar |
qEESHAAL FASTAANE EAfgAar en@edT AT
FurgaTay | qewig agafgezfadag sawdaar 39 fegq |
FAFCMEAFA g TRAREEE  qgeanrAgaonaearaard

1. Harihara is in Karndtaka.

2. Aryabhata's sutra reads in full :
fafaefadimg feag, wergdma gaifaassg: |
afrqrmeding ada aragl §9 0 ¥s 0

For a 30-page exposition of this verse by our author Nilakantha,
see his Bhasya, ed. in Trivandrum Sanskrit Series, No, 185, pp. 128-58.
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W WS SeA9afy  gyr—csmmz-afanarang St
qeqafed | a5 T qreaay | qig AR —gFFI T garfo
eatfaar ‘gueaen: sqafiq ar gasaT w971 a9r g WETHTEREET-
arq— Gagng weases  gigrg afasaeaafaaay gfa
AFMWHTATE —AAIgE T Wy’ gfr 1 ¥ 7 qrfrefgearear-
e qeEgQafzszd s 1

[ 3. woonidiai SRELIGCICHEIRE L b A E

“satfaraned [ sty grafegfaafme e geafaearfanfy-
farsira faﬁqH&Tamanfaf-t—a:aqwamnfwmgmagwq” gfq aifas-
FIASfT TGURATIAY FIRIATIZ) (arwErtaws, on wRimgan 1.3.2) |
qarfatsgraey[armagnd 'q sy — Cafudiefiae qZIR:
wiaurager gadn g, qar fearase g forg-
frgiaew:, sataeariqdmaraiager ATHTAT, J19:, 937 F19-
w: gfa gegRmifasyag g ] gfa ( niqar-sarear)® |

1. The passage quoted here is not to be traced in the available
manuvscripts of Bhidskara’s Bhasya on the Aryabhatiya, which extend only
up to Gola. 6. (See Cr. edn. by K.S. Shukla, New Delhi, 1976). Possibly,
this passage should have occurred in the com. to Gola. 49, which js
the verse under reference.

2. This subject is referred to by Satkara in his commentary
Yuktidipika on the Tantrasangraha of Nilakantha. 1.19-22. Thus, while
setting forth the principles and practices involved, Sankara refers to
the discussion on the subject in the work Jyotirmimarmsa by his teacher
(Nilakantha) :

wagfagrg qeaeg Fragwafeigang 1
AT wrmAr gmifisageady
sdafkd savfasitaiami 5 afaraq
(Edn., K.V, Sarma, Hoshiarpur, 1977, p. 16)

3. Gap in ms, filled from source,

4. Edn., Benares Skt. “Ser., No. 3, 1882-1903, p. 80. For an
€Xposition, see Nyayasudha, Com. on Tantravarttika, Ch. S§, No. 14,
Benares, 1901-9, pp. 129-30,

5. The ms. has a gap for six letters, which is suitably filled up.

6. Paritosamisra’s com., available in ms. form.



¥ wifadtaiemam
uforeaer Imfadareagadfa graeea: |« geErRdafERarag oF
AIHITT | AT FHIET:

“rfawrstafeadsase awgafoauaia’ |,

“ferdseafead siifem ged adw fesaa’ ),

“geafaraad qm: afeedifaat qau’’
genfRmfadwreag: geagu ggaRT a1 waread | gentg fasy-
gfrsaqergar g33q qOA F199 | FEFSYIF—

A wgtor, ugusHEwAl-

digs, agr aFqaY 9 959y |\

FEITEY W ATAG f

am wgeEm wwag fae u
FATATE—

vgorwga et agat ag adifEan

FT0 A9 dnog A gatadr wgu
aImERAT fmawisgIaq—

ger gvad fagra nfud gaan) wig

a1 A daved FAw NI 7FA 0
fargeat qreg wied seeedl quwafWEIAATg —gAAIEEET -
forar: fagrean —

Tqedl wigreg fagrasmea@aeg w0
afa: TeeEaisedsat arfaes: qifeass @t o

sfa 1 gemiq gfrgraa goafafe soadgafagm: ) sens
e Ay —
wior wgfa AW a1 egend qed qwag
sacqrave: askanraneatgaaan o
AWAIAVITEY  vafae afafrad
ax wwfa AsgrAagaesaragmR N ,
(FEaRsAE, 1. 2-3)

1. The reference is to Govindasvimi's com. called Prakatartha or
Sampradayaprakasini, of which two mss. are available in the Sarasvati
Mahal Library, Tanjavoor, (Nos. D. 11498 and D. 11499}, and one in
the Oriental Res. Inst., Mysore, No. 3166.



wnorEAE adstia frem: Y

gfy | AgERQAETRTE  SgREREgAYTH qEwERay, T
qefzaved® T sATEATad \ A qagd 7 erszfufy aggrordtazaea |
7 A gifegrasy qRIATAITSIENT, AVSAY AERNTTTFET GERIT-
iz gAdarar Mwagdt | J9 F gifegragiagred @ e
wAmed 9 TAIIIRT gFAcuHIAqY; FFIAET, T YA TgTH-
swonfedfaszang | 99 SaRT qdergd fagrearqiFases MR-
qizafy | wesdsh weaE gaAen favag sa3wgeE gdFg TOAl-
gEreaTed (? carew)  eaaRdigieey arRganaFan |
agwresdasty sfafaagdes adwd gamd fargar’ gearfRaa-
geadorrg ¢ aaafg I FIAAGAAYHI—

WIRHUR AREqed theg satfaat afd

sfraratdsle g warHId o

(FegareFdaq, 1. 1)
zfa |

eI fagreay wrmfEg 99 a9 gT gaed
aeq ‘e gear (43,20,000) ga Fwaem: fagiragaarn: \© a@gear-

1. The Bhasya referred to here is by Govindasvami on the
Mahabhaskariya, Cr.ed. by T. S. K, Sastri, (Madras, 1957).

2. By Parahita is to be understood the Parahita system of
astronomy promulgated by Haridatta through his two works Maha-
marganibandhana and Grahacaranibandhana, (Ed. by K. V. Sarma,
Madras, 1954), based on the Aryabhatiya. Under the circumstances, the
preceding expression tanmulam is to be explained as tat (Aryabhatiyam)
mulam yasya tat ( Parahitam). '

3. This work of Govindasvami is known only from quotations.
Mss. of the work are yet to be discovered.

4. The reference is to verses 56-61 of ch, III of Bhaskara’s
Mahabhaskariya, beginning with the verse :
MEIGEIECUUEINIEEERE ST
FAlq eust guasl afafaarmyg 4
gear sxatefa qvesaneqgfee-
faearg fa afifumsanaigamear o
(Edn., T. S. Kuppanna Sastri, Madras, 1957, pp. 169-71)

5. Cf., gufawaon: &9 v (Aryabhatiya, Gitika. 3)



% walfersifniamam

fafa: emafaasdiarg sramamRa? demmfy aftgay ¢ qag-
M wgioen sfaferaarong aragrs TFIT | USTAUTY
AFAM JAAAT €A, FFAAAATTAIONG | T OF TqFTIET]-
T 9HEL 1 oW wifzamdfegamg adardat UISEG D!
gfq Wi 1 AT fasfaafafafd @ug og B0, T ey
JrAgaAA faea. vy gfy

[ ¥. safasaraey WgATAFET |

mamememAfa wfewqrg - “q3 damghiRT gweafregeg
fagrear wafra 1 fagraw? afa s | s@92 ofy FIRAIFI
AAEAdAtRsI T Faifor fasaify o | s9deed afe Awarar-
sgac | gl fam ! ag? agly ofgar " gasga— TIAT |
g 7 urfagea: | qeazoafeanat: fefrr @ sa¥ ) qesfagra-
QA FI(AHTS TAAT geqaareqeaq | ufy 7 7: fagrear agar-
fadardY wafa aissagoa: | adagaresT gaAad: q{rTRTZoTEY
fasmasa: | & qazeaan, srwafagrae 33 afy, ard: odeg VR
waifeEEni wer wfeaafegra: gdr gaaty, aq q ECEIEE
SEEAIAT:, qRFA HseveATarTT Tfq |

TEFIZ—
Aeagasifgegeaid wQf a0
a atfa aramfas arggatrerasg: o
(Q. by Fugfafzz;, geefaar, 2. 24)
THAYARAH 9 § qIrg—
afafacda @ awd dame wwad
q asfegee: oo A0 agwgas: o
(Q. by auzfafzz:, ggedfaar, 2. 23)
awer gsfmaraa 7 9 qarz—
2%g wea fasrafy fremfrasfarn |
‘amw;q ® wa=grd qfwa: egfaaam: n
(Q. by augfafgx;, geedfzar, 2. 26)

1. Cf, Brahmagupta, Br.Sp.S, 1.60-61. Several of these
samskdras have been set out below, see pp. 10-14.



vatfarmeasg MAARAET] 9

gargfafgasty daman worafy— cageareaatntaayaa:”, “fagr-
aasergafrgat guavsaaErarIANSgRatasEaT q  FaEa-
surfraareT sfrqrgagaa:, [gaidEt a] agor feaaTas-
qrenracnfasreonfam:,; gataraaies 7gu gagfaqaasafag,
garrat 9 agggaar[aar[armRsa” gha o (gedfean, e 3.
2qzareorg, 2, 4), “geam wafq” (ggEfzan, wean 3. dawawo, 5)
e, GAATHAAG | AT BARFETASEHT—

gem g aui fazsifagear

daragit  afe meAwre:

aFHAET: G-

v faan fasafa davomnm

(w=afagifas, safream.)

gfa | & qaIg—
qiferr-Qan-aifass-ate-qamgrg fagran
aSHval graway sgetay ArE3aT

qifem gfa egisat awarasteg qam SEa: |
Tqeza: arfaa: afedst gefaweet n

(v=afagifasy, 1. 3-4)

wasly  gifegra:  wgsegw,  m@-afassfagrat  gd)
fasszifacad: | aearg swiwesrargsd aueffa@sft gifver:

e | gERradwe: qQengwI qgaaif gEased 5 gedfagne
fagreg w511

" ——

1. This verse is not to be traced in the edition of Paficasid-
dhantikg by Thibaut and Sudhakara Dvivedi, (Rept., Varanasi, 1968).
That Nilakantha takes the source of the verse only as Paficasiddhantike
is confirmed by the citation of this verse by him in his Aryabhatiya-
Bhasya, Kalakriya. 10, (edn. TSS No. 111, p. 14), with the
introductory statement : ata evoktam Vardhamihirena Paficastddhan-
likakhye karane Kartarikadhyaye— sankhya tu tesam etc,

2, Thibaut and Dvivedi’s edn. reads dvavadyau.



& sfastaigam
20° 60°
gg-A-gw-Ie-uft & - F-
40° 80° 100°
T -§ -Gl TRIAWI TARTIS |
afggaaat = qar
78°210° 90° 118° 180° 236°
g1 - afg - a1 - gar-gw - fgsa w:dizan

(mrdwYas, Mfge 9)

zfy  agweEsEal wEEIAIT AfgATd dwan,  Tl-
qfgrongE; facaiaar T aQuaramgaE safad Afwame

[ ¥ FommaEt afaseaq |

fpeg myufad Sgfad o feaass=aign,  gfeaf,
Faifag e faean: gafaan—

AqUF a4 aat oy fadq: O waq |

frmat qfad efear gadvar famead
agwanoisatsia fanfazs aweaa: o

(wgrmiesias, 7. 21b-22)

seqifer westw mdafasn gegreg  gafaar 1 g@I9Rw-
qacy quigaagaad | A aEwgufase,  afergearaa
g: T | AEfased fgdiacd avngfafgoncgaayq —

agHuggray frasafe sme aEae )
JA: W 0F AHRAW  AAR G W
(s=afagifeasn, 15, 20)

gfr | qdamfaw g i fedasw g3 1 wafedge q9
ganafas? eiq | Tify fGaE, Mafasmt sardam agafadsa
wlearfaagen g Saase: \ qeArq fasaroi ggafaader-
gra=aiqIEANg MEATAISAT | J g9 gFEAifE 07 Hear Al
AT | FAOAAT g saragifescd geacd 9 warg) 99
qIFIH—

1. The ms. reads ¥FUAT 4 |



weoweart §faezag %

facalviagfad, dearg saragtfeed |
weawAad w1 [ wgrenfaszar gmal’ v
(gdfagra:, 1. 55)
«fy | fagTAAY AT fpramoray: wargd eag | Jan qFd
o FLOSIT TIT | AT SFA—
“geargEd FIU TG,
“ggat aq adfad ww”
g7 | sa g avghfen fogrd & gad: @Al asafagifaseg
FOIAT TFTT | g wAREEIR SR EAATAr aenma
qaengaTeT gataa: 1 ‘Fa'(10)fag aforasaify ssfaag | =g
g §RATE) EFeaauFITIRIA—
qFgIFEART I AT-
TATTZIOTT FIWA AAIFAT: )
giad {aEatars @ -
grfaad: qg @gFIq 0
(Fecdfear, 1. 9)
qUUFHAT FFATFARIHIG FTALR —
fersgen gfgararaiaden IANETION 1
qurgrEateE AAT ROl A 9w 1
qezifa eafag wTmfa aafa dxsrataga
(Rarardsd FOEH, 1. 3-4a)?
wafEar  qeaASTESNAAAGEIT | JFENINIE JEAE ger-
HIg wh—
grafafaaqsq Eaq@mn qan |
gatapenfy g4 wnq afead afz o

(Q. by aughufgz: in geeafzar, 2. 16).

1. Words in brackets are from the Saryasiddhanta.

_ 2. This work of Deva, son of Gojanma, (epoch A.D. 689),
is preserved in a single ms, (Ms. No. C. 559/ Catal. No. 662) in the
Kerala Univ. Or. Res. Inst. and Mss. Library, and is being critically
edited by K.S. Shukla, Lucknow. '

SUlo HWlo ]



qo sofastaiaam

TOAFINY TATATANAT AARATT 9T TT &G 1 FAWT
T fawa:

amgife Aezeq agq engamifEan |

FATEAgIATE aq e T fEwea o

(Q. by Varzghamihira in ggafzar, 2. 25)
gfa =1

gearg RaTIdAIwAREREE 7 g, Segd uvIAa,
a9 gOAeTaIT &t Fafd 1 7T 03 qAaFn EFR qF
afigafa |

[ & @wEesR: ]

¥ o ATEEFIWAF: AAEFIF: TG gIWiAT A
awgavey foafaan’—

25 114
ugER QIOETA ANAL, FEEISE WIHAT: 11 20b N

50 430
FH AN qaw, GiEIar gueT g |
50 180
g4 gasa fagar, gF ewfamw? w21

21 540
w3 migsT: Naar, T qonafa gae v 22a 0

444 235
wawAfad wE Aiwey Tadgga |

gel faeafafacar mwtord a4 |33 0 19 1

1. This long quotation from Suryadeva-Yajvan’s com. on the
Laghumanasa of Muiijila, (Upodghataprakarana, 1-2), as culled from
different sources, are introducted by Sdryadeva with the prefatory

statement :
fagerrad qragiafagr AaaerrEaF fa |

9. The Grahacaranibandhana-sangraha, (edn, by K. V. Sarma,
Madras, 1954), reads @1 faams |



HAGEFTT 19

gAY T srefa 1 20a
(wgarfRaraAaTE:, zello 20b-22a; 19-20a)
aANt 4185:— |
444 9 6513 85 134 32
APWTE-AEEE A O-0E-A9-g /e E-AEET-TEL
qreafatafamfafatfgaaraaeaagg @ |

45 420 47 153 20 235
ar-Atee-afg-nE-AT-gaI AE-an FHAEr

FgFAT MTER, goreye atwat, AR |l
(qefgan, wgravifEemd ?)’

2qeaTienfeenal a1 Hew FHA, fagan | AsTRW
( mfa=sfa: )

Zeq1gd: | A 1e) AT eeEr FIU THIT | WG
AgeAt FERTIAIG—
589
AAGNT-AFFIATAL, TIA: FLAAAEGE |

18
avmg gedmwe [@]egwen givasy; @year A

1. This verse giving the well-known correction in katapayadi of
the Parahita system of astronomical computation of Haridatta, called
Sakabda-samskdra or Bhatabda-samskara, 1s quoted by Sundarar3ja in
his com. on the Vakyakarana, (ed. T.S.K. Sastri and K.V. Sarma,

Madras, 1962), with the introduction, gdfagasisaneqarai T

qfegrug a&aﬁ-qtfamqﬁa——‘awma‘m’ etc. ( pp. 59-60 ). Since
Haridatta’s Parahita manual Grahacaranibandhana does not contain
this verse, it has to be presumed to be a quotation from Haridatta’s
full-fledged Parahita treatise Mahamarganibandhana, of which mss. are

yet to be unearthed.

2. This passage, Saligg to geqifaar, is not found in the
mss. of Stryadeva’s com, with me. Nilakangha has occasion to cite
this passage below (see p- 15) where its source is mentioned as the
Govindakrti of Govindasvami.

3. For the portion K to GEFTTHTE, the mss, with me read :
79 GUEGIISATEATY- T AT AT ANAGERTIIATHT: |



1R wrfstatamry

7 qeaeafas fcavn: Moy aurgrea
gaarfear

*AZISHER R weamafa Qe afigeT Arg Ao —
420 25
% Tatfer-fEd nfAt-sad:
114 96
aqga: pafvd:, awa g
47
wenfeafa: g, gy fadsam
153 258
uted favsag-gasanafi-as |
48
wramrgfugh fafarsgae
20
gafesten fndssazaleden |
430
sitatfaamenn fagdia sy
Maiggaaaggwang gfgg
(fasashafaas, sgnforgm, weqmfusgie, 52-60; squfesr, 18-19)
gfd )’ (aqarEsater, sRgTasFIO, under verse 2).

L. In place of ge1fadr, the following lines of Bhattotpala are
fully quoted by Sturyadeva :
ISRIAFAINET asaFArdIT FeE 0
913 guzFfaee: o fafaama facarg
freistsReay o a3 aqauig 1

sgEAIfe: osamfeafasifara 18
qratasarfgm: faazagfeagar 19: o

aryFEareafasssTizafaeafasss afr

While these verses are not to be traced in the edn. proper of the
work by Bina Chatterjee, (Calcutta, 1970), she records their presence
in one of the ms. used, being Bh 4 ( =Bhandarkar Or. Res. Inst., Poona,
Ms. no, 529 of 1875-76, vide pp. 24, 162-63 of the said edition),
which gives them with some variant readings, under the heading : w9

VERTAUTT QUEQRAFFN GITZON SrqaeFH13r faegd |

2. In place of this introductory sentence, Suryadeva reads ;
farsaetafgared wygars weeirenr Nordewraasis: |



ATACRITATERETR: %

[ v WEEERRARFAREAN fam: ]

gezwsarAl aftedar sgdiaeauys gaanarn |
cafagt Tanfaceaeady wa swaAtsaAman:

(sdwdva, Frafwamn:, 10)

geqeardAadr TEIAT—

444 235
wawm-fr s et qadE )

(sgrefraseaaag:, 19a)
gegFaq |

w4 qAvEArd; ? &9 FEAAIEN 7 Isga—ufersasar-
fair Wit @Al gadien, sfgn 9gF R MLCREHE
qficgar  endvdn, dar TFEFIG GRINEER qAIR A9
seq: swfa safusr fanfaear siar sa@d: | HERYTIZY A0
qezsarAt GiEzsddan qar feearsgg@®sd g AW I q@
gqfq grAFTOTRI cafaw faqrfawsar sdar gfay aa: g ?
i (a4d)feT geaET HERTER OO SSITAITAIAE
gfe gm |+ w99 7 FHEIR ‘gaiFEd (3179) faasa g
gqesdisaTray | aa afe  fafwaa’(3e23)gear geAFwIA-
FoUs3:, dlg VAW (444)FF: WHIE: | afy  fasursag@eIal
‘qrarEar (3600) FoqEe FeAFIT qEAT FLEW (421) zfq wwsa: |
qar meszarrsd ‘FEd’ (421) Fagisn wEIsRY FA | ST NI
Wi (444) faea waredl wiq gfr faww: 03I IT EICIEEY
(3600) UF qatHt Feasq i faoffad ! agwaarfy AsaE qag
g erg st A 1 sEfsE s qfgaar:  qaadr-

1. On the identification of the A§maka country, see K.S.
Shukla and K_V. Sarma, Aryabhatiya, Cr. ed. with translation and
Notes, (New Delhi, 1976), Intro., p. xix ; and K.S. Shukla, Aryabhatiya
with the com. of Bhaskara and Somesvara, (New Delhl 1976), Intro.,

PP. XXV-XXViil.



¥ Eﬁfaﬁfqmq

wfkaiasiy waarey feemsaansiaa oy WIF ) gzed mgafa-
T FgAcAnT ey, gufasug | qarg sere—

szfasty feawwarssqufas qegs QAN |
wavq g2 @ fafaanaal: wmeawafy am:

(wamegefaara; 11. gaadene, 14)
A

gIAFaFIgEgeT ‘FrEEe’ (3600) wAq9ad, gt S9-
WA gpfdracaaga | qeansag Fu (421)
fameds wzisdl sa ) @@ wawmy(4e)faRed  ssgrm
aAnfEW  FgAE w1 WA (444)-maT(235)-arfd
‘Aifead’ (679) md fz gaafoger afrardiges Iras qrHe-
(25) I3 wrmdamanay | qagargaYaree: SR | g
T ‘feqarg’ (679) ‘wxew’ (421) famier 72 1 ag farse '
(258)gean zfa fasma ssw: ‘geemurfiy(25s)wady’ IR | ‘wIF
qarfer (420) 2fzd =fq =

[ 5 wedesmsawnd seagafmda andan |

T ‘gEedlfed’ (421 )deredy  gwew(421)gencan, A
‘Aarfer’ (420)5eaEs |+ g @y ‘Farfsyfgd’ gaag ! qy
A | FErfy(a0)mEy seramn snfais giy 1 |
JaEdIAAEd feqeearg gegrwarawly favdg wrg ) A qq:
FIAREAI q899 | gegEACTCnfygaty 5 TTT | I 549,
T grEawwasfy afrndan faagute: safeivag
IAIAIET qAE T AGEAFATIWG Food wedm, Marfreanq,
TAQAAASHISIA | g59 avdwees gfinada, aa) qgog-
qATAT W GITFUATEAATAT AR Gemi? FARTg—

8154 (28-1)
FAFYYNE AggAsifensanaguiy |

gIgUGIHY 399 |
(mrdwz:, mfasagr)

i.  The ms. actually reads : MorFarufaEage



weagafaqd aea andaq Y

geq1faar | g5 Kawrsdusmend agwany fafggrenfageg

Mfargearfaqfq g0 ‘waarsaEa SISTIERTIATR T O |
famsuAdenT UF UF goe; | 9 7 nfaeagat fafaa: | ag Nadama—

acmfenfedeay a7 wed gaex
(Mfazfa:)

searfa4ar | & FeHET | AT, AREFE AAFHETAN GERIUAH-
FAFT:—

grRAreifanta; afafegzagsat |
QUEEEIGH)
A

TRE epEafgreatsay, gagesag | Nawzenfaf s
gq: afegem:  wgRAwE@w  GEAEETRIFT ASTHERIL qIEAT
wfiRaqTed  wHAgY §SeAl, €4 FFGAIE AKET VN gAvEw
fryzarma 1 &9 @d ¥Ry wdifa: ) geafe gafeadt  gfe-
AT | T FAFHEFIY ‘GAMAT FAT QT 1547 g 7807
62T ¥AfAGATH | A FTHACAYE: GATETEE WIS ATAA:
‘gegqr AgAE AT q=AAtAr AT GUIT FEIWIRHAA qEHIMAE
faoifg fagradifasiai MfrawerareaARIg=s —

1. The reference is to the com. on LBhA, 2, 22, on the compu-
tation of True Moon, where Sankaranirfiyana says : HeIIfq ¥saH-
gewre s=aidadda woafafy ¥fag adafa « sav 7

8§ 154 (28-})
FEAFYLACA AFITAFIRATRIINI 1
20 12 11 27
gAqgUaeHg 3%, shwfod asaidea i
4 9
Wraifg wadiat ool Iaafsaaga
fagguadd 39 @-agd e i
efiy \ sfagearrigaea wand: ete. (Edn., Trivandrum Skt. Ser., No. 162,
pp. 26-27).

2. For a fuller form of this untraced quotation, see above,
p. 11,



1% yafastatararn

aa-r: mEar faarn aaasathg afaar \

gy, vatentedianegEen daen

(Under the Bhasya on Mahabhaskariya, 5. 77,
Edn,, Madras, 1957, p, 322)

AR
8154
IR T qY WIISRHERRFY:,  AIIYIIAR BTG LI
HERIULH AT TAFIAAARETZFAET  FEALANNT FHereds IZMIT |
TAAFLNFIAST  FEEFLLTATagad  ‘qorsg’ (25) IS AFear
farseqq @ aigH, gaeady qreaq drs |

A ATIT QAT A (Adwdan, Aifww, ) geggartt wagfy
gegiamia:, ‘G-F1RET geggegan, O -wey faufrgerarey |
Aq F9 g=atand: gafqufs: MNafag arr ) dan ) Fenf-
it aagmifa faear oa 1 g aidarsafaafa: sseear gifag-
Afaraagaq | qq: eI fw: war, gty e
Wamead gag 1 a3 Ay aqgi qRwrafyafy  fanameT |
qafeqdt qEIgedr: G e FAn QW fagareT Qe ) I7Eg AT
aegaT: wew, Ivgaife fafyareag | ffrarais gavgeaa:
T AT qF A1g aughfgn —

vg2fatafasiqad gaafed sigzamt: o
Al

AIFAFTOT gy 1 g | gy Tgefafafasggen
T W, 9T G\ qEmg eAeEw egafafafisde-
qiEarq aveqifaegaly g3qdq qdui a9aq ) qur w—

wE9 | Aarddan, geanang fagai fewmwas v gfq

to=a Tegeda sndwdted =g qaiaft gead | 7 arfzeaear-
fygaq, gifrgragam swwesmficeran AT T+ -
QTS | qaEaar g’ sfafafesaraifa: searfonteany, “ersaat:
wifga:” (v=afagifae, 1. 4) 3fy avgffedad: | *qraansarged
JIAT T Z5AA, AT AZIRURAITAI |

1. Ms, corrupt, It reads : famfawasssar gifameafaragasa- -

gaq |
2. The ms. reads 9g9F 1
3. The ms, has an extra word 3=1i here.



waorgTeRsfa wegaR qe

ARREFIAIZES Hsgmarafig g aughafgenra gia mfaaga
SIUAFTIAFATGTIAI— “qITagHAT FI57 WITHSYT | T4
qaeegy avglafgrew 0 gfd qgwARamay | qwEg “aid
qarfeaefed”’ sfd gad T gooq “IFEreatdagsaq .’ sfa
ggaa: |

[ 2. wwoawdsfa weaa® gg: |
[ i gafaged aww: ]

T “afwr =afifasgea’” (5,77,53,336) (mdwdtam, Mfaar. 3)
gegFari [gatage]—

5,77,53,336
& Al wWnlafaadigacawasto |

(gafagiaa:, 1. 30a)

TegAT: | A gafagragaoIai geargEaIg $7 9EIaNT | 9 aa—
T A WIUNG g7 HegANGRY: | Al msgAvadg 1 g
f‘gfmguac@q g%~ (1,58,22,37,500) (sidwdraq, fgar. 3) R TH-
TATOER: ‘GgY (43,20,000)  (srdudiaw, sffawr 3, gafawor)
famad afsesz qg v msfasgaafeay | el
qraatega: | Waamned geaagswizcarg aretqraaa: easgsHr-
gEINT W |
1,58,22,37,828
wmwszigacalafafryaseaieeg: |

(gafagiea:, 1. 37a)

fa gifegeaaar Nean | ga g ‘& 955 gaify, fr acq gzanfr,
'Y amfamergaity, o’ gdzqsazaEn, @y’ @) Fad g
T g~
1,58,22,37,500
sAmTAaaTEiadTiEazata: |

————
ety et

1. The reference is to his com. on the Arpabhatiya, Kala-
kriya. 10 : “awfars a7 1 garfq stwatsalq cacarrawimfy  qeaifrard
TIH 1" (Edn., K.V. Sarma, New Delhi, 1976, p. 94).

¥qo Hio 3



98 sifaniaiqmam

uq: THay g7 fagraaewataa: 1 ‘5 (500), ‘ggawsa’ (828)
TAANTAL ‘qgIafa’ (328)geaq | geAEAIHEyAT FLEA’ (328)
gy sfagwq
fatvaen gaasiearar fafasn enfamea:
(Fgwresdas, 2. 5b)

gegaTeay  adfadTuaafeaar 1+ dg sgifnag Reear
(328) ¥g: | AV FIAW WA CIRAFTISAN €12 1 qq T THOURTH)-
@ FIAQATET F9' (36) TEAANT | FIRIAHIUY TTFIIT ua‘t#a‘ﬁﬁza-
qur: &g | Aqaaues: a@EaamiasT s 9T oF arsar:
T 1 RSl W qok 0 fquameaeaes g aisfy
fafagred e01q | 4T QHRIGAFAGIAGT: FAQIAT: L | FEIATGT
ug fg fafaaaon:

[ ii. @ogEE® Wia-qat |

¥ W 3909 | [@YAT—

Feaifa @egrEmsATEAERidREITageawa |
(=oz@iass, 1. 1. 1b)

gft sfama evcmmssw qdafnd agEFE@aE (awaEs ,
1. 2. 5b), seafawen,
11 22 16 8 24
areiar qngfuar war fganwa searse-faan )
(@vemIgFY, 1. 2. 6a)

zfa wiaea sarfas ad AG=TANNITFRAT, ITTIOIT—

geaamiafas  wwwaisay )
(@vemiasa, 2. 2. 1a)

TYHA | I IATfEad ¥ geqgwalgy @aa: (127) wafq o g4
wled qaq qavfora qmyen fgaAr (wvsaiasw, 1.1 6a) gfa
gafogq | gwqgfvar fGaarwfs @waar (220) wafa @@
ST HIgaA-EIsY afgqsy |



wnomTEsty weumwnE 3G: R

[ iii. fagrate gzeaf: ]

79 JEEqA: TR | AT FequearsaaanT ‘faadgAm:’ (855)
efy gsagsTImEEFH A fagrad@aar (fge o 1. 20) \ aqad
Fed wd: wafw: aghn ganfa uxaafa=aganif 426, ¥ wAGAIA
sy 27, seaiamene adfatadd FaaaIglayar FIIAARI
g sfzafaar @ FATASALN GqEEal aql | SPUCHIE
gezifamfa: | od qd: 9g aafawyg WEL JT amfafawsy
qsenifr =wgamf @fory Jwr @ §9 0T FeqIdY a5
aaqEsfagargd  aaifa geEAmgAu Jqemat 456, WA
g | uaeaufmad - afe DU e L LAt R
aeqy, ud: Feqda: feasa gfq ) AsgwAEAIE Q9T Y-
qforar: | @saT QAT 957, HAT gifamfa:, sar as=aw, faFarn
wefamd | (qg wiiE san Ras Fansga:’ (172°) gegwH |

[ iv. goegE® gF-aa ]

79 gEARFRIsTLaRTia; | e qdafuy geet F@Ior
=fy (svemmasd, 1.2 6a) wefald (80) A=AV gafwar: |
s grEATERTAlg [ Aeegal wd fRvifad (M 9). wlA-
e wread (1. 2. 6a) FeAITeuga wagy staaw i maAEw gl
grgeaiiaalas nagugad (Nfawr. 9) AAH=AY |

[ qo. GuIATA AcAQUIAAR |

e qroTFT’ ST, Wik AaieEfed” TR we-
FET T SIGHTHRET  SOGIAINEL:  NIRTOAIE  wewwifawam
(gdRaasar, sEwAgsaren@y, Fide 10)*

‘g9 WaAE: TEREITTTARIAHTG—

geegsziAt wfsedar aataraas ZnarEn |
cafamt Tanfatezeadg A swAlsdan |

gz agaiy searfad gu  SgWinad gRvsyAl wfter
g7 wan: qa® A9 s gafy cafasr fqufawsar aan

1. The addition made is warranted by the context.
2. Ed. by K.V. Sarma, (New Delhi, 1976), pp. 92-94.
3. Ms. reac’s €T: ; emerdation frcm the edn. of the work,



Ro witfastatavam

-

ATAALTITIANET  Foureneq RECRUEEEECLCRIRE G
qateRy’ 1y adfaufrasn war ares goatmeas: |

“FEAT g ? ssay afenT w1 g
aufadrdiar ag=anaTeTT: TSN | ARAITTUA, Fagia)
efamad = feaaq \ g9 g g eqdeqnagy 5
fefeaq argarafad  Somaaafs =i sms dfzmsdoy
s diafgared wgad raifaaeaig FeTsfaetaaeaiag: |
qqr T AgIIH—

420 25
R AgifertfEy afnisaed-
114 96
g Fafadeana: e |
47
wenfeafa: grgdnifoy fadeang
153 258
Wed fyasagadssanufaaey 1)

48
FrwEafugd fafraaae
20
Takaaer gindsaaiade |
430
sqifadafagy faadia o

ARiggIRag g g afgn un
(Fasaeiafgay, wgnfuan, weamifasic:, 59-60; sgufasrz:, 18-19)

A7 szeaifaEEiEamy aEwg TeTd T fratarsary

LY

famies frar: ‘seggmfer’-gear. (420) + =g ‘amifsa’ (420)
TIAAT N 1) uRHAtg AN quegtratsaty oA

fafa qarfaay s

Ms, reads 93749 and the edn, a1 |

Ms. corrupt, It reads : feaafafy IAWEIT |
Ms. g9 1

Ms. atergsHy | Emendation from the edn,
The edn. reads aoifaars gag

U o



awgwAa wgned fa: son R9

[ 99. stgwda agneara sfa: o ]
79 JEAfATaImANFEI 93edy | afaduathaf 73—
rgfa:! seasAfagmgaT |geead |\
gguifacaneed aqdm famwad N
(Ffadarwas, 1. 2. 1)

gfr | wmmd: swway fqga: ) A% g9 = wfaoa: afarady
wirag mifzeaeq uMat gaaafagg aad 59 qaugqafy wae
GIAENIAWCAATT—TAT  FAMIDN HAAT g HAAT qLUHAI
fafifasrdal afgwds | ud AT gd ¥ 93fwod afgrEar @g
afeeramiarat agrsgt gatdat agoi afvwda o s_wasarEaR
UEEEAR AaAEMAAR 5fF | genrg wifwagsy gEiawerE: |
meestggel = queaafafaasarn gaidmt sgiot afvwas gy sarear-
qeATg TR |

auArEsf  wwfad oF  A@5F STATAOIGET  g1ed1a’®
QUEATAINGEE sYReqar—ag ety woza*qrasaaiand-
Eqifa, 1 g sraagsEafa Aq, 999 | AETE GrEIATgae-
fagedq aa wmanrageavmyg  sfaaadaa FEaigsiaoss
qFIAeeqiTa | AT T AUSAZIRT FIAET: FHIA |

“gi@fgaar DAWEY  wlqeqeer | @ AU qe
TERTFAET—

1. Ms. reads #fq:. Emendation from Tait. Arapyaka.

2. The reference is to prakarana 1 of the Kalanirpaya, (ed. by
Ratna Gopal Bhatta, under the title Kalamadhava, Benares, 1909,
p. 16), where it is said : au1 dfadar srodgd Aegamata—
wafy: weraafagagamageay |
udufzengees gd 37 faureay
a1 gx emfa wgmeafagd wenfemeaw 1 s SEarEssiAal
FnemsaTufn:  Afweaadiafagzifand aifsas ar tfaafafage-
qrufesy 1 sqfazaREenco =g Aiat aseEa:
3. Reading in the edn. RS |

4. Reading in the edn, faaigd o



R - safgsiniqram

gat adfaaEs gawng vamafa
geat amwfaime wgd s@fadmag o
(afadareasy, 1. 2. 2)

gfa | geamad—vyFaad gdqasiEafaga  wRIfanesfzi:
qaguganyd At gf: WEAfa 1 awEq 9° q@auEaiT [l-
fagud’adeq. siafawdisenifwanar wadifa 2 (FEfada,
ib., pp. 26-27). FEAIT gAAAAIST—-

aq WAl HAX AT AVGALTEAL |

gfa 7T F1a9T ug gfa mwaearfagm: o

ggafafaie wa fe #wafa@e |+ gemg ‘eparfeagss
FIAGHIN | ‘GIa ST/ qYRIAT Ig6F TN | HT
wqfq: gifagraga: gaeafaqan | g@e gguagagaanizanay |
Ufasr guaifegeeea wguugaima: IURWTIANAAT | aq1fiquamen
YANIAAIAAFIG 0F sarfeq qéicar qgafaigdad | I TgFas-
fagrar: eafafwanra | wfasafy wuafeargRaesta:

[ q3. fasam: fagran |

[ i siafe-sgqearwat afzar waoea: |
[ 1. w59 agwwom: |

8,00,00,000 54
awwfegfoan  sawa:
gqUElFAwIgIIIar |\
FAFIAR AT TIAT
wWirsggafanmia n

Ms. reads : @9 ¥aafu$d ; emendation acc. to the edn.

Ms. omits & ; added from edn,

w 6=

Ms, fadqife®: 9ued ; emendation acc. to the edn.

4. The reference is to the Upanisadic passage ¥gfa: wcas etc.
quoted above, p. 21,



‘1.  Ms. broken. Gap filled from printed text.
2. Ms, broken.

agort wlgFamaay

5,77,533
FFIOANTAI TGS

1,00,000
aam fafrgar [fgwfaw ]

2,29,68,28,522
?[ arpat | safganieaqony -
geafEAsalagaen Rf@an |

17,93,69,98,984
JrezaragRIsgImiase -
fraal gaanrsaRnRTeiiA |
36.42,26,455
C L CGEERLUTELEL S
e fromfaadsaom: sfzer

gratsaam fg*[Mska]a-
7,02,23,89,492
smafganaaam: |
14,65,67,298
wresagAI{vaseee -

FEFARAIIA  HEIAL

[ 2 %e% wedreawmon: |

480
gatgg=awIum: @raeEaalsy
48,81,05,858
migarnfaragafadan |
292 332 855

gaagifad), wagwr, favagaen-
653 54
ARG, TAMU FAFATHH AT W

3

(fagradat:, 1. 26-29 ; cf., M@egefagra;, 1. 15-18)

(fagraaaw, 1. 30; o, FrgenefagE, 1 19-20a)

3, Omission in ms. filled from printed text.

Letters added from printed text.



¥ . sufawtrimiam

[ 3. wequEawaar: |

23,23,11,168 267
Armfeeezfagtafaan:, wnd-
521 63
e, grafaemfeazan, sq0
893 584

eagfgar gusagavT &4
Featigaasaun wfaar: satan o
(fagraaa, 1. 31; of, awaegzfagra;, 1. 19b-21)

[ 4. weayfery ]

15,77.91,64,50,000
MA@ EAAfErmagafaatsgatqer: |

(fagrrazraw: 1. 32 ; of., sgregzfagrg:, 1. 22)
gf sifzaq o

[ ii. wearfagran |

& g aa guwq
7oAy @y aggaid;
%o faafaaaad
i afrgafa graTradae wg: 0

Al TRy
SEEHA AT |
[fezearfz }’qur  wao}
agafar gm fafwsz e 0

TR fEaTg

RUCHELLIEE B UG £
AIAGT g e

FaWd  J gOIEARE |

1. The exact sense of these verses, which have obviously
been taken from some early Kerala work, is not very clear.

2, The ms, reads dvityadi,



agiui atevamegay W

sqfg-srourgafad-
qAed AFYTTAAATAT: |

[ i, wwondvai e |
Fallgal  gEHEEAg-
ey g WRWIARG [GE:
w ¥ ceatnfaafadiar
2y[dlg ®oq |HAT FAA W

wasadmr  waR  faard
A T gAlg WL |
(Source not known)

FRTATHITA IR AL
[aei |aefafatastaam |

qod  gfamifudssas
200
7y ga: weadfanfad o

aaanfwittmafwam:

gddtaswan  afeasy |

w:gaq  gegdiEgsaa:
152

g fgfafamfed g u

SrFqragERamiAai
412
grgaagind smg aqq 1
62
Fm g {graEyw 7
0 F{OaaEasmIdq 0

(fagrravray, 2, 91-93)

1. The ms. reads afagiFed:
2. The ms. reads Id

§to Hlo ¥



RE&

saifastaiamy
[ iv. ggmi ega: |

[ 1. <faege: ]
14
e afeet Qfeaatr maat gan
14°—20'(=13° 40') 15
avisirasfasifad fafaadt aaen =g

20
gruarnnaFanaifauzaiadg

frafaaanfea qaaaq fHamad i
(fagrada, 3. 19; Cf., mgegefagraa:, 2. 20)

[ 2. ssgege: ]

32 24
w3gd fagmatafqen-

52
deafrad  geaw[® |etAgs s

qraig g Waasae
wwen gx afcfagd wng
(fagraamz:, 3. 20; Cf, sigegefagrea:, 2. 21)

[ 3. goege: |

ANAtsagd fafawen and
70°
THe qIRE @HAAENT |
243° 40’
samfrawaifafaaim -

ageaan [gd agm u

CECeC LT R B U BT
agq ® saeradafeny faga:
gaefa afeqel Avaws 1 wel
Yargafrgaitamg: gan |
(FagwvaRrax, 3. 35-36; Cf., argregefagra:, 2, 37b-40)

l.

Portion lost in the ms. supplied from printed text.



ugwit Eterantgan RY

[ 4 gadai g |

38°
qea  weanfefuag[oau ]!
33°
[aegz: g]TraRfa @
30°
AETA @YU, sifagAY:
132°

iy fEgoaswas |
68° 35°
FAIAIGLEL, AL

AT, HIGAA AR
9° 11°
Megmafcdt  wa-w@T-
263° 238°

weyepfr-aguataededt |

amfesmi  afcfarged

GHgaaREiEad |

qeaegiadsed T A A

peos B eGSO U L
(fagiradac, 3. 37-39 5 Cf., srgregefagi, 2. 34-37)

[ q3. famfagraml qreeafes awsanaaq |

ag wa: fagrqudaEn gegmraTfagEr  qEaAdgas
feafefa siq qaﬁfmvﬁatgw g% gy | ag TOd F ATEAd

arEitseangrash;  (16,82,112) zegfenagie fFag’ ) € a&@

1. Gap in ms., suitably filled.
2. Gap in ms., suitably filled.

3. The choice of this Kali day is further significant
because it falls in the year A.D. 1504, during the life-time of the
author Nilakantha (A.D. 1444-1545).,



k% - tfavitateram

7500 75,00,000
A ! GARTRTATSTHEAIG TLIEH, FTAATATAT AT

FETET |
[ i srAwdg-sitefosfagusanmi qaqq |

ag Mefgeawefagifa aufzd st —

210389
AFONTAT R ‘HAmagT gud |

(mgamifaaigas, 1. 12b)
gegaal g g #fg afsar :—
Sun : 5% 10° 7' 40" 48’ Moon : 27 27° 33" 7" 12"
fafa] aamg fwdd, mg: @70 ast gu wEw g
Mars : 77 6° 57' 36" 0" Mer. : 67 22°45' 7" 12"
ag faw  ewfaad, wod A fradREad o

Jup. : 37 24° 37 26" 24'" Ven. : 67 15°4" 19" 12"

IRATHIAAUE, Trsd g wafsw qarag )
Sat. : 17 4° 30" 43' 127 M’s Ap. : 117 16° 50" 52" 48"’
faast ATEAFA, IqLEA WA FEAr b

qR @1 Far gas wahrgeaEe |
qraraEmest  agEd dagat o
(wgfageaay, 1. 17-19)

grwsd faeng” gaamafaataas )
afasad famg v A TR 1
(wg=r<frasaas, 1, 16a; 20a)

FEAACATE | UF FAATAACIHA FAN HETRITTRIA: T |

1. The ms. omits f&f§, which is restored from the Grahacara-
nibandhana (ed. K. V. Sarma, Madras, 1954). The yakyas, as
found in the ms., are often corrupt and so had to be emended i
accordance with thé source-book.

2. Grahacara., 1. 16a reads F11q for fqag,



femfagramt atwamomm R

[ ii. sdwdm-sndufawfagaeaamt v |
Sun: 67 21° 1°26” 24""'  Moon : 117 10° 247 57* 36’

LECEAREHT G SULLILI S Ee | COBR I
Mars : 97 25° 407 48" 0" Mer. : 67 2° 0’ 57" 36'"

ag afawenady, fasiifa widt At o
Jup.: 67 16° 59" 31" 12" Ven.: 47 0° 34 33" 3¢’
figpayuTafay;, qUIPANITAAT  q1&T
Sat.: 6° 5’ 45" 3¢’ M’s Ap.:27 14° 47’ 2" 24"
gor  gwwae, wirefeanaf wFzaq

ATIUFIHIAMAASZEAT ‘gATTG: (7500) gearear qdig-
wigRusAgREaftaFaaT: adianeann: & | Fansagmicasiaar
feaarea: agwfzarg qawter(7soo)ar | wagarfas srgwg
gfeamiafasiq | qa w@sar. qui faaan gqdfwr o1 ag fose
AT (2400) Feaq 1 A wfseq[qfrarg] ‘gamrar’ (7500)car
Aifsdr, Faagr wwearsrn (125). @)y dsar ogAfaafa: (19)
WEH: | g facd asafaafy: | a@ grewrsaiaan e[ =i
Ied, grew f7 ] arew o

AEUARTEAMNT 17 g7 mHavewaf@mifia: | qari U]
Toaaer’ (47 120) gfa . JwgeE: fegradegar wamedst
‘[fafa Jaa” searaaissaforar aa aferq gad qegvrar qsgaT:
Faifaufaieaarasargagfnar: sar sfasraegmat: sgfas-
negufagad amwH gear WeAreT | ga: qavasfy e e
LTI wear: ¥ qar afy gdseAefasr w33, agmramon:
¥gEHeA gfa ) Qv ‘g, Marferagiuar qsan weagid@i

1. Gap in ms., tentatively filled.

2. The reference is to the yuga-bhoga-vakya-s of the planets,
divi navasanu nikamam etc. of the Parahita systemm quoted earlier

(p. 28).
3. The reference is to the multipliers and divisers for
Computing the Mean planets given by the passage :

31 11323
UEIT FE AFAT AR NATEE: )

(wgarfagraay, 1.2 )



o - sarfadtataam

FAMRT;, T g AN, FHATTFFATAE T O | Jfeacarfas
AT FFIRATAEAAIT MeqNT  Q9MH | gF HAafaseg
gagTaAr[g]Feda  g@ERIn adgatar gafaanr o g
qany fafaarn |

gagrdl e gauih: I oHUATAfys:, fedme
sifvfrag Farfasla: | qEaT ua gFqreadsay | wragAfy afsg-
T TAIF A JeAdal JWTANSHIGIEAL |

[ii. fagrad@fagacanmi nvaay |

gy fagradadfggr Asqar Geg | qd WIgRISTGHIfC-
FIATFAZA fZAHa IsIAANGGHRT F A | T JIUs:
aufrsfagy agrfensriy qraq: seed @ @ afq: gean, gJie-
FegarugaeeE | weg Wanfy: qmaaar (1°6' 147) fy
faparfe: « uag fasanrfes dcaw, gafogareag | IwHERIT
Farit q9° (1°9 7) sfy gegeaw g 9 gg fasd
fagerifa: ‘aedtegr (2 53") gfy nosarsaieaq |

TEET  FERATURAONT  slaaIegwaugEl  agewya-
searcars usaifansanlg gEfnqarases: g w141 st
Feusd ‘famaeaq’ (4608) w=afwgear wagad g | Ja wsumn:
wefraa: wear: | a5 fasaifas g (1° 55 127) gfq 1 a@r
qeq Aefusuwesged FFGE 9AY TG | GERIIIFHIA:
AT AT GERAT | FOTHAW WG WREYIUAL GEHRIIHIA:
FAT, TEWTNET A@ATEg | 9 CREARFIRAF Aegn | aq
usFeaItRaratg wearfugean ‘sanrg:’ (7500) T geary waaifes
geqeRTewg afq qafewrgAuesaqfaniftasias gead w1 9
say qa: (1977 127) 3fq faarsafieraer s saafq: o
gar ‘areneeanglaT:’ (16,82,112) SAZANTAIIIAE A-TAEAR €1 |
ga TFTATTRAISoS qeqwifad aa qav favuy; Ty (15° 447 38
24y gf | wearrafaaRs ‘wigeAguEy Far (14° 457277 47) g 0
Hafgad]at sml gqs (597 117207) 5fq | g== @isay | aIFIHTL-
vy | gaRfaw [waw afdenfaasssgeere @dfEEe

1. Ms. corrupt. It reads : aa faazo®iL:
2. Gap in ms., suitably filled up.



fisafagirart aleranaan 3q
(1° 14’ 47°) = AT A ge@ieas | acgepaweseR: MUY
g | afgas FuigAq’ (45" 56") Bfa | fagradifaeIRq = e IA-
qETRGEFIT | ]* gfg =gt we=eg: |
| [ iv. fagradad@y: |
fagradaTEEgged  wealfaed: qgifen. fagmofas’
(4r 5° 29" 45" 36"') Bf qequifes: | nedegafaaagE: fed T
gl g (7 21° 52 53" 18”). [ ] HeF@: @ETI@ qIESTIA
(117 27° 30" 8) gf fasenfa: weggl amatf(? FrrEAIfE)
dega: asugAifaggse:’ (117 247 7 58) gfa
[v. fagradeTaa: |

79 TRUATARI: FFIACATAA (3 12° 57" 36")
gt SraEEa AugaTsal| e, (97 17727247 — — — -y]s:® ‘wead
aafa wgw (9428 5 17) g A wagr [ ]
(9r 8° 32’ 48" ) gfy waIsRHELT: T |

[ vi. Sudsawi fFafata: ]

U ATIIgUING FEARIAY AEANY AsAr 1 GE A
FleargdoT: HENRATGIEE: (16,82,112) gegenrg Fuwea-
frsdArite weas wer gen; @A | qa fasd afgraea & )

[ q¢. agwdfaasiary ]

[ i qedgaRa geatfA aganfa |

o fagradifesary ssigaif agmfy adeaam ogrTfa |
sty a1 Yfrefegf eadedwafasaf qoaAqE ) O SRl
qUdT HAMAuey fAviiT aFaeay | SAIIFEIIRIT STUAT A
aqrquETfafa: Tt WirggE A fAad AAaETd @A

1. There is a gap in the ms, here.
2. Ms. has a gap here for eight letters,

3, Gap for four letters in the ms.



3% - satfastaiany

RN EFR@rAvEEAt  famdrdia agiswaditaar fvarn
yaeqay fagradfanizarn saisr faegad —

16,53,387
g aarmfAagag Ay |

MEOT° qgu WA A FEE?® o g]

16,55,130
FARAqUTCAFAGA J9 <@
MHo agu g famredt agRsE 7 1 vo 1

s fafsta faraea qued avieq ¥gam
wfeaq guaa sfed ar faamd nowq o

16,52,000
gan garAfaaganfaafead

g agor g6 ATFEAasAt dwoan: 1 vl

1. The enumeration of eclipses below forms verses 69-92,
in a long discussion on the subject in 98 verses in the Siddhantadipika,
the supercommentary of Parame§vara on Govindasvimi's Bhasya
on Bhaskara 1's Mahabhaskariya under verse 5.77. Paramesvara
commences this digression with the statement :

gfa faeaq: fad qgw Gragday: |
IRAT AT T T g waraq 1w

fafafaza(1315) a¥ arF wreea qgo qar )
qﬁ-q:‘-:n-f\a-a: ......... "es ses .., n 2 I

It may be noted that Parame$vara is the grandteacher of
Nilakantha and that the latter had lived at Parame§vara’s house,
learning astronomy.

3. Gokarna is a well-known temple-town at the northern
extremity of Kerala.

2. Nila-tata=Bank of the river Nila. Parameévara has
stated that his residence was situated on the southern bank of Nila,
where it joined the Arabian Sea.

4. Nava-ksetra, Mal. Tiru (Sri) Nava, is an ancient centre
of learning in North Kerala,



qgotifmasaan ER!

equtfasisat agw sefonfam g0
qeafanfayad azfa afedad v v3 0

16,55,662
frezagasaiglagfagne =3

Eagueat fagedt faamt g gafeefm v vy o
TAAFIN g AT aR qsagmiAan

g wersy g anfwal @fwa woey

afens @y femaca Rugs qw@at Jo0d

aifaacy gat A deva'eqalsa &feqas 1nows

16,43,524
safgaoramfsavzad auw an )

TINFIIMLEN Al FERTUZ 1 vo I

feafamisfasiscaa aifgsAasEa:
wrRafadmifa dwan guufa o ovs o
16,47,156
guo wafaeafiazggimateag |
grAsHieanal T8t A aEsfea awER 1 e)
16,48,722
s aeifeanzaatad gan g
wu g gamse agianfaatemat o so
16,55,484
agt mishgamisaasasagwatas |
MAF W aw: gsafq gaw fmar nsqn

16,55,645
*feAtaeafeanzazaaomgaiaa fay
15
deqyl fafutagieat @il 7 agar faar n 52 0

1. Ms. corrupt : 3a & = &&7 | Em, from Siddhantadipika.
2. The Siddhantadipika reads faatasgzfey

Fate wHio ¥



¥ . safastataam

16,55,293
mTEansegnaz afafatry )

gaet { ge2d €@ qg WAy 0 o3 v

16,52,694
FaTraTauiigramaigiviag |

gad wager fagwediseat afa: 1 5¥

16,54,614
wea | gredtgazad: afend | gav faar
16,53,403
gedt famasasa faafeasigeagie v sy

IFAFASY AT 7at geat fqaeaa: o

g qgay “geTr] & g AIGIFAT I U 5% )

g |amatataime afsawa aftsfeqan o

fafaeasd 7ay mg=wa@isavga: v oo |
16,51,700
aaw smgifzaagragag |

15
gaea aaweae fafate; afmar sau 0 oo

4 6
[ wzeaen fq dratm d31, faar w@imarn o

9 57
JFET FHe WM A, foean w@alqa: oo 0

23 55
qiaen fag faanr W@, soa &40 )

g ifu® TEtd § NIACARGUET 11 R0 N

aifer wor TageaTaTAl feafadgat
gafagaaAentta: GERITEITEAA 0 39 1

1. Ms. broken; it reads : @#q-gap-7% \ Em. from Siddh.dipika.

2. Ms, broken; it reads : ge2l-gap-@iFatay | Em. from Siddh.
dipika.

3., Ms. broken for the portion wztees fg, which is restored
from Siddh. dipika.



gz foraaean W

agr g fgase qgea fagmeadn)
wri: gqatmdemQ aaisteafeafadga n 23 0
(fagread¥fasr, edn, pp. 329-32)

qaTAIEERI A
© qgsdt: wEen fecan: W@ASHNA aiwar )

s, UEElaninRAgEe FAAT N
(fagradiiasr, edn., p. 322, com. verse 5)
gfa

[ i snasET ]

qrivrdArg. gearfEAFal AIEIEERIT ]8 HEACERI AR
frafira: | fegral@UFIACTR qERTEAHIAT AATAT T
gfezared enq | JEQ fagradfufiargaifa senfe: [Aas0sd]
gezifA 7 qTEAER eI AREAATHIHFIT AFCALAATATAT
AT FFAT  wwtw-neada: semfwsgieqiarfa:
gt fad: Prnfaades Tae |

[ i wgw sEgeo |

T TIAT—
16,43,524
?[ga JRamumisueg T gAR qW |
qzdFEAEY I TEESTUFW N
FeAdg AT |

wgwtega”faqasraraﬁsaqaﬁw: | ga <Frmed ‘qed gEH T
(or 11° 57" 15”) &fa frmarfa: | qey gaess (70 4° 15) g4 Harfa-
v | qrad wer (5 20° 26) gfd aag: | ‘a8
(7" 7° 14) zfq qema: @i AT g9q qQEd:, WA ¥
‘qaseramEsy ofy | garafadT w1 ad FEAETFIE 999

—

1. The ms. reads #TT for ALT

2. The ms. actually reads ad: for 71 Here Nilakantha works

out one of the eclipses noticed by Parame§vara, given above on p. 33,
verse 77.

3. The ms. reads T® |



% - INiFHAraEaT

gyifas gad Faqg 1 ST HIA (57 40" ) HEaw | gd AwER
AvEeaw! AW EHIAT T@ (20) famEa: | g5= 979 1 fagaserar
F GERIT (200 1800 ). FWFARIAAANT WMSIITFY | JEAA-
TEAFIANETH &A1 | qErHaead ‘[garar]® g egardq’ (7 12° 3
12) gfa asw 7 w@dwiwlasiaiged TIdlwEsaEn, faeg
rmamfamaiygafragaioigaa: g agE: sd=at y39a-
T gareafasnaiy afeFmoeaed | QAzFRETATEATIMITFIATRT |
qarfy arsfeaseng gqfa | aaissqeaaer  gegeafaaae w
faazgronfa; a1 T@@1® g 7837 F1AT | GLAATT SFEUsHF g9,
Y @y | TREEOreRas g9Aad ‘geEsarfuay’ geafanr
g 7 gseTrAfaa: « fgdiy g ufnazsrg famgag g ege-
grorafar: | gy ufawed fadg « aqy AvETSEIgAT | QIR
O TFAMAEANINIRAT:  FAT: AGIEY THEITO¥: WEAT:, JA1RY
et | ugIq YRy ARFMISATEH | qig AIASIHET ¥
fggeaan: qrom wa | IR 9397 egEanedn g IFHATEA FAL:
TITIHEIN EHIAT: | THS A EHEITAT grasar: | qqeqIdaah-
TEEEHT FIAA 1 TqH JIAAFA [ ‘g (78) g worg 0 Fym
wer: | oqrer’ (77 10° 457127) gfg [emEefa] 1 @@ ggAgas
fegeear geomonfesaifay | gew Mfasgeataan seeei® gatwqg |

[ iv. saa=aaq ]

AIATAT JATTERTHH —

AAHET ANYS GAAIEAAT g1
1800
geatamfawniza gawedgsagearn

1. As$vatthagrama, Mal. Alattur, is the village of Paramesvara,
where the equinoctial shadow is 2 angulas and 18 vyangulas,

The ms. reads only T |

2

3. The ms, reads TQIEAT |

4, Gap in ms., suitably filled up.
5

_ The reference is to Govindasvami’s com. on the Parasara-
hora, available in ms, form in the Sarasvati Mahal Library,
Tanjore, Nos. D. 11498, D. 11499 ; and Qr. Res. Inst,, Mysore,
Ms, No. 3166,



ggertfnamas 39

1ga[ fagrasfa—
famegear gt Wi |39% qF qfemead |
azgog gfEaveaE gIm FIFTCAA 1

agtfeas smeaian: fasan argfaan: 1
_ (gafagre:, 3. 9-10a)
AEH T ATMATHATAT ATE—
agdarfzamiai] zad g9 @7 |
qrwaatfedt 3] v afg nafaa o

(swdrrarean on F@fFAre 5)
gugfaigiea—

ety afomataad @] fAssE |
ad safaarty AT qEmEay

qusanad afag: shew | quiz@eagt
(geedifear, 3. 1-2a)
7d gfeagarcaig—
FEAAMEATAATAT WFRAT: |
(warmifraraay 7)°

[ qu. wgwr frdtaegzfasad ]

gu fpdigegasng | qafq shafawg | ass wrafEaaE
gfram, wm fagaqd ¢ QAR AEAE, TOAMTEER 19

1. Gapin ms.: §d-gap-, restored frem Saryasiddhanta.

2. Gap in ms. : ¥Wi-gap-F, restored from edn. by K.S. Shukla,
(New Delhi, 1976), p. 183.

3. Gap in ms. : Wd-gap-qarfa, restored from Brhatsamhita.
4. Ms. reads gmifegs= 91 Em. from Brhatsarnhita.

5. This quotation, of which the further portion is lost in the
ms., does not occur in the Grahacaranibandhana of Haridatta. Presu-
mably, it belongs to Malhamarganibandhana of Haridatta.

6. The reference is to Nilakantha’s Bfasya on the Aryabhatiya,
Kalakriya. 9, where Sripati is quoted in full (Edn. of 4Bh., 7SS
110, p. 11) ¢



3s salfantaiaam

safanr  “qaAqT  (160) HEAGEIH | AEWEAT  [ATRA  FHeAr-
IISFH | qEAq, gFrgsAiAarhed wwufzey  afd gsivaeges
FEATAIT |

g Wegl: raraargAtaan genrah | Afqgaraaa: gasg-
gufagacaiq quies @wAtafascag g99  @@n@ag gy
arafad: AGFAFTUATY g5H F1A9 1 qd graadast -
FATY TRAWT TFIATTFAFTUT FeFa: Fraaw ‘sqorfa w@'(?)
(7726° 38') 1 gF gAMG: (7 FAAIMO:) qEFS TeFfAF €A
aq fasimifeay (97 0°38') 1 ‘maw’ (57 40") AN FrATA
‘gaifg ag:’ (87 26° 6) |

SFIA FFAAAAT T HEAIISAINAIH | M [? o
FTHTAMTHAT | A+ MFaq—eagrudszsal fafasna’, (nawdig,
wiwe 28)F gearfaar | g3gdgsar 7 wfwHzasFaar | a9 AeeAfg-

geafomi | fadhaeszes ] qegd afrasd = qgdend shafaug —

Fufatfgaarai=Rawreagyasa
mraaa(160)fafa=dl waaswifaswsn
wafg awawaAIed acgaged wy(5)=A
gaggafasuEsaaraor o

afag waward agan JIHY
gigatazosn Beamnraifadse
vgzfrasediafegar ar ywsar
vprgTHRAsAl wifgar Hsagiegy o
afafa FvwEared gadasgmang
JIUR O THMGEALATHNAT
afz wafg fg mivd saraway fagq
rgEafagiad safa=sig ™ u

(frzreatimy:, 11, 2-4)
gfa

1. The ms. reads radAzfq i
2. The ABh. sttra reads, in full :

cargiuAtesyi fafaszaaramigar gar |
fassradfan< faasa agQeal: 9gF: o



agi fratargafazany R

gt afesrassarafazeaeT, aar ufngaafanr arFTaozara-
afa: gaddiear | AAFAGIET  FeATN T wgFES qa%
[ea: 1 a]aqvs: fafasaren: aag9aa qdar a7 ua, aaea@iuas
TUATTFASAIGEAANT, 99U qAFATAIANT  ACILATGEAANT
GRATATTATTRANTT  UFREAT I 999 JoAeqq | qEATaaTa;
gue: GFAANGEGE: 1 7 717 ‘afag’ (647)qehsd wan(531)geq: |
qq HALSATZATAT FASATAT waazawiear lomzfafasar 1 gar
q¥aRd gear fasaar g3 1 ad qda dF94) gF 0§ wEaRa
IUHIT AT A0 qOAATG 7 wogw, @ATAI

TAT WUETT FAISA AT ARG QIS 4197: Foiqgamar:
Fife:  gEeRvsaufasaicaunasar fisw ugedufasoaen
FITH qUAEAL  feqeearq agarao qorzry  wedrwml |
AT T WA FrEWR FeH G FRITATTLERT —

HFAYFNEAINT aq {asqred qza qvqs: |

8452 .
sImAranifeen: sategeiza: u

1. The portion = fagar to warfaara: (below, p. 41, line 16)
is found to have strayed to before section 15 (above, p. 37), possibly
due to the reversal of the folios in the ms.

2. Gap in ms,, suitably filled up.

3. It is interesting to note that 647 is the sine latitude of
ASvatthagrama, (lat. 10° 46.5%), the village of Parame§vara, where our
author Nilakantba lived and worked. ParameSvara mentions this
sine latitude of his place towards the close of his Goladipika, (ed.
with Tr, by K.V. Sarma, Adyar, Madras, 1957), thus :

EREAT: TIHISIEAAAAAT F1H |
ERFANL (647)qfadrd aqar qs vz fraes’-
(1365) fadr n (4. 91)
YRAITATAT IFANAT A faarr fagr
fazg wwwaaot fesrqearat garad g (4. 92)



¥o - safgHtataTa

gaeiqeazfwdad 7 e wiegmiad
famg ssaaifgsd dleal, edissaar gav

- (=ez=sramfngy, 9-10)
2id |

qFaTEr gFgT: | JardEgeRife: guafa: | ar 9 ‘agafyy’
(3385). wrasd Tfgagifadg gFeaas, ‘afa ww’ (57 26° ¢').
rgagreasar ganfy:,  saravqfnar fasarcar gsegiaoa ar
rpefagar (=9 |qusatfasaar gar @EAwEAAfaan o qie
gaarafad 98 A, FFARTEAT |

TaFIa: gaAIeeas #ife: | IETEAEE |« agaagE
fReqrea T | A2oEaA FEFAET [FITARHFE | AgeA* qArHife-
sqEaqaganifa (7)) ad facar gAEEE ) 9 g9 aafy-
(?)sarai eaq | CSAHEEATRIRE Weqq | SAFAUARL T
agmAamgatd ‘aged lsaraverg famien fasd ggw, saud
gdnAsarEed agsasargud famer frszq o sasar gaAafsan
FTEN, FEATITINICAANT | ATTTTHEATIGAT FZSAATH AT
afyeiad TAIMEA AN qF 38 AVIAFA—AAGHRAT SAITAT
feadeanfagear fadsar @vad, gz mfear fRadifa Feaq:
wefiszyRas sanrfaaendy | areq egeafcfasar awingar deafa-
graftgd) Suwanta: | agld ey cqcggageafgdl afq f49-
Qgegor oA 9 gegaar gehral | qEI AR Al ATl
eqearg samifaa wAw agafafy gfy @ qEAigw | ad
gezraiq fAHAg oF-31FTHT €1q )

qeaar Tpeafq: FEfEMQ SR AFIGHAT -
arfedr  sAguREUZ AR WA ©° g

1. FEdn. with auto-com. and Translation, by K.V, Sarma,
(Hoshiarpur, 1976), p- 8.

2. The ms, reads 9-33T&d |
3. Ms. corrupt, It reads &7 —& fargasgd - #gd
4. Gap in ms,, tentatively filled.

5. No work of Damodara containing the passage has been
unearthed thus far.  But the full text of the two verses referred to



agort fzatargzfreaay ¥q

of weiwaEasida | a1 wifag seafag g 9 oav qEaaq,
safaq ad gfad gao aagfaffa[ar]
» ]

SEARCHECIEILP AT | g gy sar fqaar-
fer Paeat Amifass’ (20927 467) 0 Agqy = ‘quifsAEEy’
(1909 557) | qIAL ggdr sqrave: fweT;’ (1837), (widwdas,
ffrwro 13), @Faa: FwHrQaay (182 517) 1 mfafas3g ey
(2267 407) FEARIEAT | TERAATFIH ‘gafe’  (174), (sdwdias,
difasio 13). ‘famasgd:’ (173 54') zfq aeea< gud fg ) afesears-
qroanTREara T fEe aq qF A (24) FEAT gaar ‘Faute:’ (450)
geat A1 FAATATISTY fasieq fose ‘geeTsrg:’ (182°16°) 1 QAT
@ Fepwlo SAuEY (59 87) gear gNT A 10 grear ag’
(647" 547) 1 ‘@WTRA’T (1356) rgqfefgar  @ifaead’(3608)ecard
Frsy (151, FHfRIEALTNN gaq |\ ‘gHfay’
(60’ 59") gfar egeala: |

qegeaif  J@dy (784°) BRI | FIgHSA ‘wlmwrAr
(4 26’) | wxufaarg afgmencar gl amtaarg
(749’ 9") g&wl | qAEA afwaan fazatutaiaqifean °

are quoted by Nilakantha hims:If in his Bhasya on the Aryabhatiya,
Kalakriyapada, 22-25, (edn. 7SS, No. 110, p. 62) :

FgaIghRaATial mafaeaFglagia w83 |
qeq sifesafaftasgar Fxafwiag ag aarad o

afyaraa goifad aqt facaarmg g FPafed o
ag w¥a wpea afaladier aawaat ad=sia n

1. Gap in ms., tentatively filled up.
2. Ms. reads @t dtaifasar

3. Nilakantha is referring here to the detailed exposition of
the subject in his Aryabhatiya-bhasya.

Yo Hio <



¥ yafastatarmy

[ q¢. wezafifuegtatny ]

‘fafagmis’ (3415) degen [=wmd ' q9 ["Eqaea-
wagsmfa: |2 fadgiks fagn 1 dufas  gasftaEi w_sfy
FUASAIAIEVAIfAsqagR a7 A G | AFsqAT UST: g@q
(2112} gfa ‘eqroreaga: (20 17 577) gfg Faegisaqg ;zur
frsaf remfedt A% (2015 23"). ‘gaAvE: (137 40') gfq wearg-
qfethr: + mwerg  guafzfe  ag' (o) smifquga: adaa’
(14° 00') 3fq 1 gaeqafy ‘@@’ (20')geaq | A9 agsai gear fasaan
geqr ey qew Far: 1 geafgd weargaffafrezaffa: ‘anaa?’
(13° 56') gfa |

ag sagmqaamy afidada gifegrafagr: ¢ qod

Fasaal qixfaegarael Fad |

AwgraraT awsar Geaagyar |
(gafagra:, 2. 38a)

gy fz agaaq | @@ | dwdds afdfregdia HIFZIATEAT
Wl | ] TEATEEIaIm qfefayd qEpdFw 9@

witafa:—
14
wueaafedt Qfeaad w1t gd
14°—20"=13°40" 15
aviisfrasfanifd fafaadt aaea w0 |
20
gruagmugRasAfaueaiad

faafwaantad geaaq HameEd o

1. The ms. has a gap of 8 letters here, which has been

tentatively filled.
2. The ms. actually reads 1% ATEgacd sz o

3. The reference is to Saryasiddhanta, 2. 34-37.



fefargininy 3

32 36
zz-gd fag-salafas-
52

Weafiad, guasmiags S |
qyaiE A+ (assaqen
- sgoreads affagd @ v
afgrdafefagaral-
orgaten AatafssA gan)
favama aftfafzaes
giad eanfad @u ¥ged N
( fagrraday:, 3.19-21)

saqs:—woaffn  eqafifres @fgaay  faafasaan
TEEANIAT: | TFTAFHITAIL: afggraafvafaay | aad 3
sueagsr gar—a: (Paar) gEwad Agngrfea (15) =7,
et eI ATIE FEoafafa: q@’ (20) FArfaTga: SEIAA-
g% gfd | 9% geAgeRuEALEd G A@  (20) warfagaa: |
gaqffaeg o faafaa: anfages | 70T Alalsalar] dufas
Fif | faamreasty gaaaad, woafen qIEFRTIASTUAT 9%
sufasfaz wa Fafa[F]F, gdaarg s, gaafee’ 28T |

gedreg X (R2)5d fag (24)F@Aq GEFTEASTUAT
sefamerfasr uafang WO gad: | G (52) w0 -
seaTfRaEalaF: fAagwIr: | SFAvSArEay TR (S)FAYT
ssaifqafasafast gifang wmE | qgEig gaag | gorafd-
wavesqEgRy  gmer(s2)FAga:  wafanfawatasr gitang
wr: | egaffaeaga: sgeaeaiafeaan gifaug wrme |

geegdtF AT —atgAgeaifaar 1 FegENFHIS AT AT -
AusasIfaETawar; grae Argar wer Aqfafssd fasaar g
ST qewed faTigs wauay ar qfkdl awAtdy ad, Atawg
famean | @ ege: afcln: | Ganifesd epefragaeuay THdl-
WA LT AIRIfERT &2 |

1. The ms. adds here fagfasaifasr, which is unwarranted.
2, Ms, reads fqwawe] |



12 - yoifaRtwtaEy

g (78') Hagswanoy | gy ana: ag (77 10° 45
127) gfq epzefa: | ‘gaasan’ (3217) sgegaafufa: | agqars
‘et otz (2902') | qg afan@maisier Tifyd ggs wa)
(2° 49" 157) 1 Ty TR GATT (77 9° 43" 40”) 777 |
aReEnfaerasa). sarave giwar gassaan

360
siar eafemgafsar aguwfagar ad: e=q o

(fagrrazraz:, 3.40)

ZeqAT  AeAMeqTAAY ST qiewfas argw | w9 FdAme-
JITTISTAICT  fgsaamasaisT:  ‘goarfesr’(225)geqrsn:  fameg

fasea saregurad | | gaard aa=TTEaTeT
aé‘.[qrq ...... ]3 I

[ qo. smawaifefaas: |
[ i. stgAaaqgesr: |

qAATA(AT: A1, TAIHETAT ‘ALTaS: (13° 30°) sfa
gemaFIay d | sengrEEe  gunsafey’ fra weqsd (Kali
4536, A. D. 1435) g=gawarm qui gfq gdeT fAoffag ¢ aq
FUTMAIIAUIFHAT: agieancaear: mear: | fasd g qaq
(14° 26') g Fenfasmaaaqay | @ sahayqarfaga: @l
wegedy (77 25° 13 117y gfa [@end | osrew spaman qrorEal-

1. The reference is to the extensive commentary of Nilakangtha
on ABh., Ganita. 14, (edn. TSS 101, pp. 45-88).

2. Ms. gap for 5 lettes.
3. Ms. gap for 8 letters.

4. This is referred to by our author also in his com. on his
own Siddhantadarpana, (Edn. by K.V. Sarma, Hoshiarpur, 1976) : @l
IR TIAT FEAqTATEN  qAiaecaq’ (4536) g Feasy adied
g=agaa(15)gfafeftar i (p. 17).

5. Ms. reads 1914 |



aqagaafafads: ¥y,

At [gdda] fadveaifs  awa[galrdaag wwd |
gead = Eaufes CqenarnErfas g fagasrarl, @aW-
frga=eaEaS AR AT (120) &HIAS €A1 |

[ i sarasly S afz-sosarasaEEat ]

qITFA I ATHATIT—
19 38 57 75
fagy g AR ala @\
91 106 120 131
gg A asweq AW AT |
141 148 153 155
wdfiza Bz qIgd T 1®

155 152 146 138
AT VAT JAFT ATHAET N

127 113 98 8l
geT M FBA F5AAN

62 42 21 0
faq wwr g a@ J FAII 0

1. Ms. reads 9a #g |
2, Ms. reads HIEET 1

3. The reference is possibly to Madhava of Sangamagrama
(A. D, 1240-1425) who has enunciated a formula for sine (A-B) and
sine (A—B) in the verse :

Ny qreqefaSawwifasraa-

wegen faegfaaaa faasamiv
eI UERCEUC I ERH
agr T faiEadlEd & u

4. For the table of these jyas, see below, p. 47.

5. The ms. actually reads : ﬁgigaquﬁaaq%gpj CAG {q‘&ﬁ]‘fam;.
CRaz10 WE&‘I}GTRHT: |



g

vt fasfatamam

[ srorrg WatsaAv aq wa-
A 9T gWIT FAT |

IAAYALATHISH [ATATACTAINY FAAFZAAT Ferear-
JIOATACAFIA | QAT FEIqATAIHATT: gAY farcer:  gs=19-
arafraa g €7 | a7 qraaddey agiaaEag (e’
152) |YEA:, ITEAERTAN, qFAT (148" =2° 28") qIAIqW, qary
TSAAITERT  qT AT, Taqrmsias g7 1 gar 9 goaqR sy,
O | AfENAT faeg: 1 gy wEg: e g0 (77 22° 457) gy

I.  The last two pddas are not in the ms., but added for the
sake of completeness from these verses known from tradition :

No. Jya-vakya Sine fig. | Antara (Diff,)
1 fat g 19 19
2 SIEE) 38 19
3 qud 57 18
4 AT, 75 16
5 I8 7 91 15
6 assey 106 14
7 LEL 120 11
8 AT 131 10
9 ISR 141 7

10 CCEL] 148 5
11 Tongy 153 2
12 a¥ ¥ 155 0
13 aHIT 155 3
14 AT 152 6
15 qag 146 8
16 FTAF] 138 11
17 g8 127 14
18 marg 113 15
19 B g 98 17
20 F=AAT 81 19
21 e 62 20
22 AT g 42 21
23 qr 21 21
24 T9a 0 0

2. The ms. reads fﬁq‘(ﬁ



staasaniafade: ‘Yo

[ i, qasreneda Sqitamrfr-aaasarmnty ]

153 305 457 607
qeier AAY i anfes: gAa |

756 903 1048 1190
e gAay: A ffgsaa:

1329 1464 1595 1721
grEal Sawar AgAREE qsgan |
1840 1953 1059 2156
adas quifusd gdafres: @aae o

2245 2323 2391 2448
fraufa: gefat s frasa
2493 2525 2544 2551
YA W3 AT qA: YT A TAT 1

[ iv. dewreon qwwad |

qaifr = qaerufin frgaagaaueagaragianiiy afsarfT )
ga: guaAEsaEar g oo g T8T: ‘wglass’ (2030)
=fr | gzd gewatdafagasgEeIa: aqifandar g fquda
g1 fafg a1 qavgar fagen gd qas faaq SEARUE|
‘Brmei’ (3° 54') 1 geq  gAIfseArg &aw | agE &4,
‘iyreganeds (77 26° 39') 5fr 1 geq graAEmasaafal qz’ (10)
shr\ wegatg s (P s ) ArTfaga  agaieaaAeAR 4T )
gReqifasagnd fAFaEaNg Q) IR MM A TF-
s’ (77 12°3' 127) | gaq TIRAE qearqEmmy facer
agnfaat spasda MafasTafaaeTdy dar ‘age (2170)
shr =1 agfadsamor | agafagsd wwAsad  ‘gifueasl-
Frgs (77 5° 34 25°) \ qEALAR ‘g@dius: (8729°27°) gf
g faar g (7)1 aggaara F s (310) 1 qesI: |
FeEnaihiregdaorguaic assqar FEM | HIESSAIq
A Sareg  ww-werfehr: aatedelkar ga w@n ) e

1. The ms, reads fasTsamaIgiI:



Yo - wtfastataray

(73 sqtarden ] Sarsdammfy ¥z eng ‘agfasaaga;’

(3438) =fq gifegraad [ ' sfsagaantonaq
‘qaifyd’ (225)-mrEay,  (gdfegres, 2. 33), ‘afg’  (225),
(argwran, Mo 12)-yragey I[a afe]agsre 1 qfemmr.

fafaszeaigar frgfatsar: afeqmdisfy gegeg) qq:, HIFFTA]
AGEAAITITFAIT |

[ 15 welanssmmgag () ]

2233
aend faafgefeg sasaazaems: |
1752
egfarqaTs aa: gefamddio: 0 q 0
3115
TsARATGFHEAEAT eqrq aMma] @ go:] |
1810
aeiqqfamaym LRI WY

?
""""" feafwan: qaly ansarddasamn: |
ety fargagaiarg eadaq [« ] qo 0 3

3355
qeR1q sarfydt s4 asaasagufiae |

g9aix] Srensagigszsdaanifast y ¥

1165
qey asargemimasaifanfagy qo; |
3233
Tnafgaraeny esagdnntiast u g

The ms. has a gap, which has been suitably filled up.
The ms. has a gap here about cight letters,
Gap in ms., tentatively filled up.

The ms. reads A1g%:

L o

The ms. reads Jguasa



gzfanssataa s ¥

1971

T=a saTANEERT aat gifamaga:
?

ATEWIAGIATHT taq HIAT T 1) § )
1286

aisfy gzagesa® e=afanfaseaa: |
?

Agifeay «IAATRT qIAFIAG 110 0l
?
aeavarsd g faweafia-- - T Atfasn |
3278
fanfacaa araat aweacaar &gaT 0 s |

aa qateagaty fgaaen qonasq
?
guifrafearagiea —@dsar qar qu n < 1
3425

qisfa acafsaaeaT aaseimaggfag: o
()

aq: argrasnaiFAIgiasE aq: w qo u
ey qEafanar oqul aen &d frdiga

? 3474
fewmfeg e - fefecargnaufieaga: 1 qq 0

gagtfagyraind wada: qaaq
Rewemiast et qda [safwag 1 o 430

[ .. wEggaveat Aqeede: |

waufmeg afFsszasgsgarn AAATEATITE-
Frgaa:feganifendia geacam  qean: qsat sferai §ig-

1. Thereis a break in the ms. with g4%% | Hence the end of
this section is not available. The line is tentatively filled.

2. The beginning of this section is missing in the ms,

o ®Wlo ©



Yo - so\fastaianary

WSS 53 dufasq—afs favgszusgsgafasarn
YAFIEIATIT: AFSFIEAT WS, qI7 Agrdasie:  fradt s
Ta% Jufasd | a7 wgietawife: wgufe | gz Ferifi |
faggseasgsorn samuf: 1 afy afagszasgsemamgeanrn
FIEETOTIAAT A, T asvIAElaFm@n: £ frad ga
waRad | g3 gfassasgsgamatas sifs: =gl gfs-
FozqeE: waufa: 1 asga gamufo ) g3 af-agsznsgour-
qAFIfeFET  dIE qar&?aﬁatm‘fgﬁta:Fwaa%argmﬁearq
aufasazar | qaagwaarfy faegearfeasr yar away )

[ Ro. afedr@zivt qeifegufat avarufacia: |

qq ARG FAIEAt greai AFGEA IEAAIN-

qrg— |
AT AAXT: FEITIF KU A |

(idwdYan, wfage 11)
gfa | |
g featai: sofait gaqtead: | w7 0q woiqty o
g Fifeqq a1 mfay fasg sifeant sqaEat gadrecayi-
gFIAT |

gad argar—gaq fg qIarnfeadar sdgaf sad-
IHRA | AT qAGeATIRIeHer guagata sifegear-
FUTHET GREGIEAGTET T GARTAT:  FOIeAATDIfEHET
FRITIAATET  AARH WAINGHT &A1q, FAATNAAAARAEIG
qTET |

aar fg—Aqrgqaifear afama  gragoses ddage
neq g1 ey qarHd ofkA3q, ageaqarsifesifa afemg a3
qify gaaenin guwift i @ift fg dawarg=as | s9a-
fausla &d ssrar ser o g gawaif g

HEAr—qAIAAAAT  qaiquad  OSSYAYIAR  HSSISA-
wifed Ddfageet damfarg  qa fmafkar ol gssaa-
qIRMRE 3, A AeISTATRATT F1ET qeafy gozsqq



qamfesniat aveeo: ¥q

qREaEa A F STzt qizr  fgea@ 1 ®9-
deTen Gaed yIEeadr oA wadd fEAd JAFY  THIESA-
faegaifa  mszigIAEQIT 92 gueifd ¥ | qAEAIR GSAE-
FIEATRAL O fonafaar sezar forng\ Q@ WAT AT
gedeaar, gANEEEaar A qorAdag R 1 gEEd uE-
geqral AT, HeCHEAT: Fizew gagqearfr wsgEcAad
quetfa wafi | swaafy  @ueAsAE RS ARy THIsTa-
aqriEsf 9 wakg | qrag fg dawwfa ) a@ Tq¥ 92-
AT AT TIAT GERAFE FTUTHEAA Fiar JRraE
dqif: sawatafy gsgFa | Ud €9F XTI | gHAILA qST-
Prefeqergealy  dadEd Fi: Sawafaafs gFaaT | aw-
St L ERNLIECINS Ffaesad (s 1, derEd, 19) $egaa-
A AAAg waEdifa

qaifz—ammai gAY ooAtamabsudIEIaaRicd
g dantfaag | qE famfaaongaa: qEqe ISAEId-
qfefaqaarg T TSAFAMI FRGATIAT guafguafaa
:a- i-%q‘ ...... ‘l

[ Rq. fasasami Fiwm@Ed 87 ]

Boes oo we qAEwTalfa Fwral gerHeasad afg ad-
sremfAdy wafaraafee: qrageigwrgeafady Faweararfaon
g3 qavafwaE grEgaaf: [ qraqargEred [T e,
afz aNAAT gaa FAEA FeAGEAAIY, I gwaarfg &I
qeAdETA | g A GEAAfd | AAHeAAl gfeaq s&W I~
fqr3d Fregr asAchea[wac aq)t o qdafmeg=aq | AT
<o qussIfAdar ua, 763 qd ferqearg ) wdl qeatfea
FegFregaled: wraTeAgamaeaiaar | gagaenfaiy qan g

1. The ms. has a break here, which should have contained,
among other things, the graphical demonstration of the topic discussed.

2. The beginning of this section is lost in the ms.
3. Gap in ms., suitably filled up.
4. Gap in ms,, suitably filled up.



¥R  sotfasiwtemm

que  gegfargeqma) gagAsy  AemfAsanEquaArtag|d, Je-
FEATAT eI | AT ST |

gerd qafegwanay ! s=ay 1 gagAsmfad a3y
qesteaRie fred, qoesifadadteg arreed, 9@ o g |
¥7 gq wed quesifadade[avaes qReAnfAIIATIa | ar-
gaty gAGT JAAT | AFFUIIN [AEGEAANT JAIH, GAAT AHAUST-
gfefreaforearqy | SFEAISARATR AT HAEUAT  FEHUSS
qrEgRART gq sranIaF [T g | W]T AnARIIqEs-
¥g T | mArsEwearar qyssfaaan gamvaad  wfusng,
FEIMEIAATT | AF U wRfarasarsasiys  oF aresragy-
qawen: | °[sq ]seifdaar. gam: sygagesidsat s
frfeufea aada wafy, sagqasgenafadarag qresfEdaaEn |
aearafy gaguemifataat: siseragaqicta[wfaa: gaan ]

gatsay | wakd afe fargsar wmanata: sl
Qe | an g ginerTarty: warfaa grearn, T wimTarta: o

a3 farsnwarfe snaga fage ez [ sfaw | sa
fgrasadr wIAAy, ad AINEET TEHTAIATHRUE AZTTLALATT-
UATCAFETE TUIHTLET SATHIEATIq FZATALATINAAF AN |
S[aemig faea | facar wmafaedr ga 1 wqr S CENEEC]
farasmerr gaa Greqy | GEATE WAAFFAQT: |

gerq | #g uF qEi  farasanEn geia [ afadaanar ]’
ceiptl

Gap in ms,, suitably filled.
Gap in ms., tentatively fllled.
Gap in ms., suitably filled.
Gap in ms., tentatively filled.
Gap. in ms., suitably filled,
Gap in ms., tentatively filled.
Gap in ms., sujtably filled.

NN



FRTAmAET anafagraay 43

[ R geitenanmmi waframrarafaad: |
FAYIT— |
weag s fagd asgeemat awgdy |
| ARG, aF TEGEEFA AR 10 0

‘agamifeasiyam wgrassasaer 9
34 [ digxaaras g |*awvitsa} eedtwa:]° 0z 0

yfaewrarinear saarda gd wig o
TREaIRATNA we wgifamada 1 3 0

aEFEEIGATGA gawa §ean )
[ Emyameifeaal: |¢ samamdaifean v ¥

AR a1 TUgw, aq Afa |
qEmEAy qergeawteilafy ey 0§ 0
gfa

TAE ATEAT | wqH qraq pErEr|gfear ]t sidae
qad dufeq—afs egefiaaed facagen wivafar: g qar
CaEY fFaer sfa ) ga qemaddwAfy georafn fasa
BAUM ) epEdtaAF: [ sworafe. | dufnsAd |7 faeare-
¥} QeSS qeRasgHd frger fasaar fawsg asegl-
dog [qfery fasma: difag frse gFFIER i | grara
qsE T |

The ms. reads qq=ar
Gap. for seven letters, duly filled.
The ms. actuvally reads wgq:

Gap in ms., tentatively filled.

1
2
3
4. Eight-letter gap in ms., suitably filled,
5
6. Gap in ms., suitably filled.

7

Gap in ms., tentatively filled.



Yy sufadimtaras

qaife—yqgss (g sseAsa]’q fAdd fargueagayify
qe gEEW: | SAgAEATEAAT fargnegaramifd & THIF |
gATNGATfeAs T TEEHI T spegufarafaar fead gasearged-
T AT ST EERUET @ FfE: | qAIAAAT GFAT |

F4 g7 USEESEEAr qAATAT ! AT —NART
aiie afewe qatgeafeo [ awaos |*afe qis qftweqdd | a9
[2]° gzAvsargaifc ag qyes Fkad IEATE gfen fazanfy
FoqAT | A= STHISHEFEF I FoqAIaq, JICATOEE [ FIa1g
afz:]* epagotaead feaqearg | q@a d wEFB AFAHAE FH
Fq5qq | ANTMAT FATAIH -~

ey g woedisear wgla wgraT™ [ Tvaray fFat ]
(wdwdiay, Feo 14a)

genifagaraaaa qreafgraggeararsar | wfe |-
areat watfafzan | qa@r qIes Hfad ggavey a9 faraeana-
feqfa: ga gaATIHAT FEaAT gerEaaqIEl Al FEaEas [
ar|*ackareqy afead ‘[wesd T gedY At | TATALHEATT
fritquedeateasmfa gaf Feaad | a¥ faegeq  =rFaq@Adl A1
qIT: qAGAET GF =B | gewgatar|7]°qu ar qrn fgdiagaa
g g U 1]° G0 FAT FEROET A wafd |

Gap in ms., suitably filled.

Gap in ms, suitably filled.
Gap in ms., tentatively filled.
Gap in ms., tentatively filled.
Ms. broken; gap suitably filled.
Gap in ms., suitably filled.

Gap in ms., tentatively filled.

@ = & ;R » DT

Gap. in ms., suitably filled.
9, Gap for five letters in the ms., partly filled.



FMaTaRAEE witafacarasngag xY

FIAT—FEAT  wEgasdsd qaigEmaigesree-
afezafed® aear meaxy qdaIsIRET ar gEAvEegQRY [dar
g% | 0T AISARFA.GIY TAAISTAT AT THUEN  qiFdara’
a;s;ﬂmq | ger epesufEafasrauaadt @ v @ @y
ARV ST [FEA1EET |%50: W1, OIAIGAEAT IINFGR Jgeqnq,
AT TET WITET | HA: AT FFFAET AT | YUt gfenq
F82T qqd ada | qfaol Paxfes aueiofafias wafr ) wawag
ATV =OIAGAAY: FENAISHT 377 ua | wgaes epEwuiteifuy
fire Afr: i oar =/t le=gragansaaagasarqsd
we FRafa gMT gafagearg |

97 smafacargy [gr ] asisT gand: |iem: | wagg-
wargTIateT[ar wfr whe |*fcarfasifaas o q:
aeF=gd qmefacaraagfond « wa: gram AACTATITAT |
gafy epzsoaar facar: wmafasarn, qar SECTI S 7

1. Four-letter gap in ms., suitably filled .
2. Gap. in ms., tentatively filled.

3. Gap. in ms,, suitably filled.

4, Five-letter gap in ms.

5. Gap in ms., suitably filled.

6. Short gap in ms., tentatively filled.

7. The ms, breaks away in the middle of the objection raised
by the Opponent on the matter of the impropriety of equating the minutes
of arc (kalg) of the gnonon ($anku) with those of true hypotenuse

‘ (SPhuta-karqza).



APPENDIX 1

INDEX OF AUTHORITIES CITED IN
JYOTIRMIMAMSA

[ Note: The references are to pages |-

Ajita-vyakhya, by Paritosami$ra
on Tantravarttika, 3
Anya, 4

Aryabhata, (Bhata), 2, 7, 17. See
also Aryabhatiya.

— Aryabhatiya : see under Arya-

bhaiiya.
—Unidentified work, 14, 15fn.
Aryabhatiya (Gitika, Ganita,

Kalakriya and Gola padas),
1, 2, 5,8, 11, 13, 16, 17, 18,
19, 28, 29,35, 40, 41, 47,
48, 50

—C. Bhasya by Bhaskara I, 3,
5, 37

—C. Bhagya by Nilakantha, 35,
39-40, 44

—C. Bhataprakasika by Surya-
deva-yajvan, 17, 19-20.

— C. by Some$vara, 13fn.

Bhagadatta, 17

Bhagavata-purana,
etc.), 21
Bhaskara I
— Laghubhaskariya, 4, 18
—Mahabhaskariya, 5, 8
—C. Bhasya on Aryabhatiya,
3, 5,37
Bhaskara 11
— Lilavati, 51
Bhata : see Aryabhata.

W\, |, ©

16 (sarvam

37

Bhattacaryah, 3
Bhattotpala
—C. on Khandakhadyaka, 11,
12fn,
Brahmagupta, 5, 6{n.
— Brahmasphuta-siddhanta, 6fn.,
14, 22, 23, 24, 26, 27
— Khandakhadyaka, 11, 18, 19

Brahma-siddhanta of Pafica-
siddhantika, (6), 7
Brahmasphuta-siddhanta, of

Brahmagupta, 6fn., 14, 22,
23, 24, 26, 27

Brhatsamhita by Varahamihira, 6,
7, 9, 10, 37

Chayaganita ~ (Candra-cchaya-
ganita), by Nilakantha, 38-
39

Damodara, 39-40

Deva

— Karanaratna, 9

Garga, 6, 9, 10
Goladipika, of Paramesvara, 38fn.

Govindakyrti, by Govindasvami,
5, 11, 15

Govindapaddhati,
svami, 17

by Govinda-

Govindasvami
—Govindakyrti, 5,11, 15
— Govindapaddhati, 17
— Mahabhaskariya-bhasya, 3



58 JYOTIRMIMAMSA

Govindasvami (contd.)
—C. Prakatartha
prad ayaprakasini
Sarahora, 4, 36

Grahacaranibandhana, by Hari-
datta, 5fn., 10-11, 28, (29)

Grahacaraniband hana-sangraha, 13

Sam-
on Para-

or

Haridatta

— Grahacaraniband hana,
10-11, 28, (29)

— Mahamarganibandhana, 3fn.,
11, 37

— Parahita, 5, 11, 29, (35)
Jataka (unidentified), 4

Kaiyata
—C. on Mahabhasya, 3

Kalamadhava : see Kalanirpaya.

5 fn.,

Kalanirpaya, of S&yapa-Madhava,
21, 22

Kanada, 3
Karanaratna, by Deva, 9

Kartarikadhyaya, from  the

Paiicasiddhantika, 7, 9
Kascit, Kecit, 2, 13
Khandakhadyaka of Brahmagupta,

11, 18, 19

—C. by Bhattotpala, 11, 12fn.
Kumarilabhatta
— Tantravarttika, 3

Laghubhaskariya, by Bhaskara I,
4, 5,18
—C. by Sankaranarzyana, 15
Laghumanasa (Manasa), by Muii-
jala, 6
~—C. anon., 6fn.
—C. Vasanabhasya, by Surya-
devayajvan, 10-12
Lalla, 19, 20
— Sisyadhivrddhida, 12, 14, 20

!
1
'\
|

Lilavati, by Bhaskara II, 51

Madhava (Sayana-Madhava), 21,
22

Maidhava, of Sangama-grama, 45

Mahabhaskariya, by Bhaskara I, 5

—C. Bhasya by Govindasvami,
5

—Cc. Siddhantadipika
Parames$vara, 15-16, 31-35

Mahabhasya, of Pataiijali
—Tika of Kaiyata, 3

Mahamarganibandhana, by Hari-
datta, 5fn, 11, 37

Maya, 47
See also Suryasiddhanta.

by

Mimamsasutra, 3

Muiijala, 44
— Laghumanasa, 6

Nilakantha Somayaji
— Aryabhatiya-bhasya, 35, 39-40,
44
— Candracchayaganita, 38-39
—Siddhantadarpana, 44fn.
—Tantrasangraha, 3fn.

Nyayasudha, com. on Tantra-
varttika, 3fn.

Paicasiddhantika by Variha-
mihira, 7, 8, 9, 16.
Panini, 3
Parahita, by Haridatta, 5, 11, 29,
(35)
Parameévara, 38fn., 44
~—Goladipika, 38fn.
— Ce¢. Siddhantadipika on

Mahabhaskariya-bhasya  of
Govindasvami, 15-16, 31-353



I. INDEX OF

Parasarahora, 4

.= C. Prakatartha or Sampra-
dayaprakasini, 4, 36

Paritosamisra

—Afita-vyakhya on
varttika, 3

Paulisa-siddhanta, 7

Tantra-

Pitamaha (Paitamaha or Brahma)
siddhanta, 6, 7

Prakatartha, com. by Govinda-
svami on Parasarahora, 4,
36

Praklrnaka (Passage q. found in

Padamafijari on  Kasika,
Intro.), 3

Romaka (Romasa)-siddhanta, 7

Sampraddyaprakasini, com. by
Govindasvimi on Parafara-
hora, 4, 36

Sankara

—C. Yuktidipika on Tantra-
sangraha, 3fn.
éaﬁkaraniirﬁyana
—C. on Laghubhaskari ya, 15
Saura (Sarya) siddhanta, 7

Sayana-Madhava, 21, 22

Siddhantadarpana, by Nilakantha,
44fn.

Stddhantadipika, super-com. by

- Parame§vara on the Mahg-

bhaskariyabhasya of Govinda-
svami, 15-16, 31-35

AUTHORITIES

}

39

Siddhantasekhara by S$ripati,
19, 22-24, 25-27, 30-31, 35,
40-41, 42-43, 47

Sisyadhivrddhida of Lalla, 12,
14, 20

Somesévara

~ C. on Aryabhatiya, 13fn.
éripati
—Siddhantasekhara, 19, 22-24,
25-27, 30-31, 35, 40-41, 42-
43, 47
Stryadeva-yajvan
—C. Bhataprakasika on Aryq-
bhatiya, 17, 19-20
—C. Vasanabhasya on Laghu-
manasa, 10-12

Saryasiddhanta, 4, 5, 9, 16, 17,
22, 37, 42, 48. See also
Maya.

Surya  (Saura)-siddhanta,
Paficasiddhantika, 7

Taittiriyaranyaka, 21, 22

Tantrasangraha,

—C. Yuktidipika, 3fn.

Tantravarttika, 3

of

Vakyakarana,
—C. by Sundararaja, 11fn.
Varahamihira, 16, 17
~—Byhatsambhita, 6, 7, 9, 10, 37
~—Paficasidd hantika, 7, (9), 16
Visistha-siddhanta, 7
Vyasa, 16
Yuktidipika, com. by Sankara on
Tantrasangraha, 3fn.



APPENDIX II

INDEX OF PASSAGES QUOTED IN JYOTIRMIMAMSA

[ Note : The quotations have been traced to their sources, as far
as possible, and the references given against each quotation. )

anAGOLAE
agEfam
nY FIHAT: LIAEA

R gaisagaia
NAFET qATAY
HRAgSaIgATRIIA
qseat AEAEAYAT
agasaga fmna
agTA @9 a4t
afafeqs a. wed
Hezgmfaforar:

HeZt TN

Fear sarfaat sq
afens w@ femae
uferq wI Ehgea
WETCHRAS €A1
wgt avisfeammfen
ATasy: sata a
areeaty aferi

sfa faeaza: S

ORI KIATRAT by WIRAH:

gozEEFa, 1.2.5

wwEigsaredy by gadaavan

on <o 10

gatawmi:
e zegrmfoad, 9

agaifagsaas, 1.20
AFWIEF AR, 7.21
Jgee fgar, 2.23
fagravaw:, 1.26
grEgiIed, 1.2.6

fagrasifasr, g0 330
fagradifasr, go 332
ggarfagsaag, 1.12
fagradifast, go 331
AETHME:

ygestgan, 3.1
fagradifast, go 321

60

Page
11
18

19
49
36
38
24
28
8
6
22
19
48
33
34
28
33
3
37
32 fn.



Q@i
xeearTeny
sfwateataagwn
FEAFASY WYTUT
weureaafiat @:
gagsfagatea
AT TANATT
MR TLAT
stafawry feagaen
syl AT
wronrrarforatatat
wrd: qafwaeRIQ
wid agfa 3w =
f& qud 7@ gaEz
N LN /AL
gafgamamiisa
glasraftadsssa
fafazfadimy faagq
garfrafearag
waaafafact
aforataea S aR:
LR BLIEL G
TeAsANT: NqH
YT E WAL
oA i g IO
noiteE wAY A
ggaggaEt
Waraat wuATE

HIIONATATR:

1.

INDEX OF QUOTATIONS

gafagwa:, 1.30

AMWa=aET by gaa¥ on wido 10

fegradifasy, go 331
fagraia, 3.19

fagradifasy, go 331
gafagra:, 2.38
sgregzfagr:, 11.14

AAWSTAATSAR, WIEHT:

fagradifasr, go 332
agwesad, 1.2

ggawfrasaadang:, 21
fagwagifamr, go 330

AN, WA, 48

fagrwav@y:, 11.2b

afaar-sareat on graaifa®q on 1.3.2

yganfagwan, 1.2

AgwERQas, 3.56

wgwmwifaaraan (?)

61

Page
17
36

34
26, 42
49
34
42
14
25

35

24
10
33, 35

49
38

24
25
29 fn.
48
45, 47

4, 9

37
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wrnicnfeawn
SRAAAEH

T AAERATT
wafaraad
w73 GO AT
A qEay

weq weaafef
wayfagaressia
ASTATTTGANT

an: geATaIAH

Az mwar facan

aq &fadar awndgd

afgardafefa
agfeasar Faraiar:
afgwtaa gmiad ndt
geamy wafa
aw faafgrfasm

qeTq aSATFER AR
aeaw fargagaay
ggAamifesitanar:
fafafayaah o

AAqEE A WIEAF]

fawmeget g ik
faafatfga=ral
fanat qfed &car
faadseafead
fadgseafeauzasa
- fafa a5 g few

JYOTIRMIMAMSA

nig=agfa:
fagraia};, 2.93
T

wgafrasarauy:, 20b
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APPENDIX Il

GLOSSARY OF TECHNICAL TERMS

[ Note:

Page numbers are not given since the terms occur repeatedly all

over the work and there, too, they are not ‘defined’ but just

used as such. ]

siw (1. part ; 2. numerator ; 3.

degree)
s (latitude)
st (Rsine latitude)
meivAfa (terrestrial latitude)

from the east-
the

rising point
west line ; or
thereof)

w%qA (linear measure, inch, digit)
afus (additive)

aa%w (opp. of vakra ;
motion)

wq (93) (last |term])

wagear (maximum day radius)

qqw (=) (declination, obli- |

quity of the ecliptic)
aqwasar  (wfeasan)
nation)
squees (= uaFARIEd) (ecliptic)
s (1. I]/T, northward, and f&r,

southward, motion of the Sun
or other planets)

67

right EFAMEL G (:qa!a) (diurnal circle)

saufas

(sine decli- .
geged  (fruit corresponding to

wagAasa  (precession of the equi-
noxes)

srgafa (zenith distance)
waw ( =fafuwa) (omitted lunar

day)

am (amplitude at rising, i.e., the sfadm (%d) (successive approxi-

north-south distance of the |
~aig (=sor) (unit of time equal to
Rsine

mation, process of iteration)

4 seconds)

- WEARA (setting, diurnal or helia-

cal) -

. sgaw (=gwor) (days from epoch)

e (sidereal)

(beginning from mid-
night)

sgi (gegrafin) (requisition, being
one of the three quantities in
the Rule of three)

icchn)

grgandt (ascending
Moon)

gegsw (Higher apsis of the Moon)

node of the
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gez (desired or given number)

gezsar (Rsine at the desired point |

on the circumference of a

circle)

gsx (higher

pertaining to the epicycle of

apsis, especially

the equation of the centre)
gsaaraaffa (epicycle)
gwAtaad (epicycle)
gewmasal (Rversed sine)
gatfagaq (autumnal equinox)

gauau (northward motion of the
Sun)

gagsar (Rsine of
of the rising point
ecliptic)

the amplitude
of the

3aq (1. rising ; 2. heliacal rising)
gegww (1. rising; 2.

orient ecliptic point)

rising or

gmued  (equatorial horizon, six o’
clock circle)

g*HIEHA (emersion, in eclipse)

gqTn (=agw) (eclipse)

=i (negative, subtractive quantity)

=g (the six two-monthly seasons,
$itira, vasanta, grismd, varsa,
$arad and hemanta)

aitst (1. odd ; 2. first and third

quadrants of a circle)
sitafus (beginning from sunrise)

wedl (orbit)
weatsfanogs (eccentric)

wEAROEA (-FT) (mean orbit, defe-
rent, concentric)

w0 (astronomical manual, with a
contemporary epoch)

#f& (sign Kataka, Karkata, Cancer)

%9 (hypotenuse)

%At (minute of arc)

sa-nfa (f@aar) (daily motion of
planets in minutes)

sagsan  (the 24 Rsine differences
in terms of minutes)

FATAIY
minutes)

(angular  diameter in
&f@ () (the acon which comm-

enced on Feb, 18, 3102 B.C. at
sunrise at Lanka)

wfafzq (=%cagiu) (number of

days elapsed since the Kali

epoch)

%¢q (a period of 1000 yugas, being
a day of Brahmi, equal to 432

million solar years)

weasq (1. Kali year ; 2. number of
the begin-
ning of the Kali epoch on 18th
Feb., 3102 B.C))

years elapsed from

gzarfz  (commencing from Kali
epoch)

graifasxa, (zero positions of planets
at the commencement of the

Kali epoch)
wmIAAR (kalalagna)
wfa (square)
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#+x (1. anomaly ;
circle)

wifz (=®EY) (1. vertical side of a
rt. angled triangle ; 2. com-

2. centre of

plement of the bhuja)

gifesat (Rsine koti  or Rcosipe

bhuja)

swear (sum of the sine segments
taken in order)

sifa (=®a%A) (declination)

sifasat (Rsine declination)

wifamuea (zodiacal circle)

fan (sign Mesa, Aries)

fafas (horizon)

faafasar (carth sine)

&% (geometrical figure)

RAGH (area)

qa(=fada) (1. celestial latitude ;
2. additive quantity)

e (additive quantity)

@n (planet, heavenly body)

@ma (sphere of the sky)

@ogagor (partial eclipse)

guesar (sine segment)

@ney (zenith, middle of the sky,
meridian)

JAT (planet, heavenly body)

afora (mathematics)
wa (elapsed number or portion of
~ days, nadis, pranas, etc.)
nfawan
minutes)

(motion in terms of

afaSz (=weasar)
motion ; rate of motion)

qu (==sar) (Rsine)

o =OF) (multiplier)

o (multiplication)

(difference in

qox (multiplicand) -

qdete  (one-sixtieth of a vinadi,
24/60 of a second)

wive (1. sphere; 2. celestial sphere)

g (planet, including the Sun and
the Moon, and the ucca, higher
apsis,
node)

and pata, - ascending

ggnfa (motion or daily motion of
a planet)

wgw (1, occultation ; 2. eclipse)

agwfa (=wgnfa) (daily motion of
a planet)

qEUAER ( —=WEAUZN)

wgag (conjunction of the planets,
with certain characteristics)

ggaln (conjunction of two planets)

ggawad (9gayT) (conjunction of
planets)

gqia  (submergence, in eclipse ;

measure of eclipse)

qIg® (eclipsing body)

me (eclipsed body)

gfzsr  (unit of time equal to 24
minutes)

afegmoen ( fagaeaea ) (-39),
(celestial equator)

%7 (cube)
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ganeyd (centre of a sphere)

qwFar (wfaear)  (minutes con-
tained in a circle being 21600)

a%iw (degrees contained in a circle,
being 360)

wgqn (the four seons Kyta, Treia,
Dyapara and Kali, put together,
the period of time being equal
to 43,20,000 years)

J+guguw (quadrilateral)
=+tsa (higher apsis of the Moon)

9T (declinational ascensional diffe-

rence)
|¥sqT (Rsine caradala)

gvaq ( ==ud ) (half ascensional
difference)

KIS (==UY), (pranas or asus of
ascensional difference)

g (=9tad) (half ascensional
difference)

Q178 (lunar)

|19 (arc)

1T (motion)

g1a® (=wg®) (eclipsing body)
giar (=), (eclipsed body)

gt (1. shadow; 2. Rsine of zenith
distance, i.e., mahdcchaya)

87 (denominator)
e (figure, diagram)
SAE (:GEIT) (Rsine)
W% (sign Tula, Libra)
a7 (Rsing)

sAt@ey (segment of arc; sine seg-
ment, sine difference)

satel (=va1) (Rsine)

saifazaw (circle of asterisms)

avd (astronomical text which takes
the beginning of the present
catur-yuga as the epoch)

a® (1. shadow cone of the earth at
the Moon's distance ; 2. Moon’s
ascending node)

awug (star planets, viz,, Mars,
Mercury, Jupiter, Venus and

Saturn)

fafe (lunar day, thirtieth
part of the lunar or synodic

i.e.,

month)

g% (357) (higher apsis)

gar (Libra, the seventh sign of the
zodiac)

fasar (1. Rsine 90°); (2. The radius
of length 3438 units, with the
length of a minute of arc taken
as unit, and corresponding to
unity in the tabular sines)

faws (triangle)

gufms (rule of three)

zan (=fawa), (triangle)

aferonaa (southward motion of the
Sun)

afamaTavea  (-39),
circle}

(meridian

afqonig¥@r (1. north-south line ;
2. meridian ; 3. solsticial

colure)
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@ (half)
faawfea (motion per day)

fasaisz (divine year, equal to 360
years of men)

ga&H (reduction to observation)

g@Aq (ecliptic zenith distance, zenith
distance of the non-agesimal
or its Rsine)

gwaear (Rsine drkksepa)

-

aaneed (-q9)  (vertical circle
through the central ecliptic
point)

383 (noragesimal ; point on
the ecliptic 90° less from the
lagna or rising point of the
ecliptic)

gfa (sa1) (arc of the ecliptic
measured from the central

ecliptic point or its Rsine ;

Rsine altitude of the non-
agesimal)

TN (visible celestial sphere)

TWEwgar  (shadow relating to
drggola)

Tear  (Rsine of the zenith dis-
tance) '

Y9 (=gqgaves) (vertical circle)

qwrax (1. longitude ; 2. difference
in terrestrial longitude ; 3.
correction for terrestrial longi-
tude)

MWFAIE  (time difference due to
terrestrial longitude)

GLOSSARY OF TECHNICAL TERMS

T

| dmATAeRIT (correction for local
longitude)

dtsaf (wawar) (Rsine)

A% (number of days elapsed since
the Kali or any other epoch)

¥a (time elapsed from sunrise)
| gsar (gatan) (day radius)
I g3a (midday)

g8 (=a1uaga) (diurnal circle)

"a (additive, positive)
aq: (arc)
8q (1. celestial pole, pole-star ;

2. zero position of planet at
epoch)

gavafa (elevation of the celestial
pole)

AAT (star, asterism)
Awafad (siderial day)
Aqd (zenith distance)

Aqsar (aawmear) (Rsine of zenith
distance)

AATE (interval in nadis between
midday and time taken)

Rar (prapas of zenith distance)
AANTT (=aqiw) (degrees of zenith

distance)

Aafafsadt ([asar) (Rsine zenith
distance)

Afa (parallax in latitude)

ARTA (nati, in minutes)




72

mifewr (=ar#t, afewr) (measure of
1/60th of a day,
ie., 24 minutes)

time equal to

fasitaa (immersion, in eclipse)

fazer (region of zero latitude, i.e,
equator)

fazafmfast (equatorial horizon)

fazeRw (equatorial region)

At (perigee or perihelion)

Arateanued (-9) (epicycle)

qet (light or dark half of the lunar
month)

qz (1. square root ; 2. terms of a

series ; 3. quadrant of a
circle)

qg=g@At (gnomonic shadow)

qgA! (gnomonic shadow)

qemifid (=aew-, strea-) (maximum
declination, 24°)

QA"
obscuration)

(maximum eclipse or

qeAaFA (greatest declination, 24°)
qEAFASal (Rsine of the greatest
declination)

afefer (circumference)

afdr@ (graphical or diagrammatic
representation)

q@Yetr (experimentation)

94 (revolutions, number of revo-
lutions of in a
yuga)

qg (=uwata) (end point of the
new or full moon)

a planet

|
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q®aT (sine latitude)

qawt (equinoctial shadow)

atd (= g ) (node; generally, ascen-
ding node)

gatax (prime vertical)
qatazd@r (cast-west line)

qe3 (surface)

swg (first contact in an eclipse)
afawezs (-3) (eccentric)

qfansem®or (distance of the planet
on the eccentric)

gawor ( =wamufa) (argument in
rule of three)

quRs (orient rising of the eclip-
tic)

gtor (unit of time equal to one-sixth
of a vinadi or four sidereal
seconds )

qreAaT  (difference in minutes
expressed in pranas)

o (®AUf@) (fruit, in the rule of
three)

- aig (=ww) (lateral side of a rt.

angled triangle)

fara (disc)

dtst (WeF1T) (astronomical correc-
tion)

w (="%17) (asterism)

of

revolutions of a planet in a
yuga)

wao  (revolutions ; number
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wita (Tfeia) (sphere of aster-
isms, zodiacal sphere, with its

centre at the Earth’s centre)
wa% (circle of asterisms)
qi (=s3iw) (degree)

wfza (=ufa) (motion, daily mo-
tion)

qw (=) (1. lateral side of art.

2. of the

angle, the degrees gone in the

angled triangle ;

odd quadrants and to g0 in the
even quadrants)

wasar (Fsat) (Rsine)
waraT®a  (correction  for the

equation of time due to the

eccentricity of the ecliptic)
WS (equation of the centre)
w (wfw) (Earth)
wte (earth sphere)
w=gmi (earth’s shadow)
wfqA (terrestrial day, civil day, time

from sunrise to sunrise)
wafefy (circumference of the Earth,
3350 yojanas)
waan (earth’s rotation)
qaa (circumference of the Earth)

Wi (wfam) (motion, daily motion)

wwT (=¥#n) (sign Capricorn)
woze (1. circle ; 2. orb)

weqafa (mean motion)

sut, /Y. Qo

weaafa (-wfF) (mean daily mo-
tion)

HEAGZN (=uawnsﬁ) (mid-eclipse)

weagg (mean planet)

weqsgral (midday shadow)

weafizasgar (midday shadow)

weawfaa, (-nf@), (mean daily mo-
tion)

qea® (mean)

wemigEgan (midday shadow)

wsz (slow ; mandocca, apogee of

slow motion ; see also

man-
docca)

wsa%W (hypotenuse associated with
mandocca ; radius vector)

W:a&H (manda operation in plane-
tary computation)
wrad+E (manda anomaly)

w:q (8 ®H
equation of the centre)

(manda  correction.

wez(Aidisa)ga (manda epicycle ;
epicycle of the equation of the

centre)

wwaafefa (epicycle of the equation
of the centre) |

wedew( =agF) (apogee or aphelion;
to the
epicycle of the equation of the

higher apsis relating

centre)

wgiEgAT (great shadow ; R sine
zenith distance)
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wgiasx (a type of astronomical text
which commences its epoch
from the beginning of a catur-
yuga)

AZIMTE (great gnomon, the per-
pendicular dropped from the

Sun ; to the earth-line ; R sine

altitude)

TR (a period of 48 minutes, being
one-thirtieth of a day)

ga (==a"gd) (root, square root)
a7 (sign Makara ; Capricorn)
Auify

commencing point of the eclip-
tic)

(first point of Aries ;

Ay (emergence, in eclipse ; last
point of contact)

dfgw (%9- and a%-), (invisibility

of a planet due to its right or |

retrograde motion opposite the
disc of the Sun)

awg (southern)

msawar (afamararn) (south
north line, meridian)

gn (aeon)

g (1. even ; 2.second or fourth

quadrant in a circle)

avr (1.
planets)

conjunction  of two

@AF (unit of linear measure, equal -

to about 74 miles)

aiganfa (daily motion of planets
in yojanas)

JYOTIRMIMAMSA

| Az (diameter in yojanas)
‘ Tife (sign ; angle of 30°)

ufemz (= wxe)(the two apexes of
circles cutting the ecliptic at rt.
angles)

. ufgma (wmd) (zodiacal sphere.

See also bhagola)

wfaas (ecliptic)

Ug (=w@a) (node of the Moon,
esp. the ascending node)

& (ecliptic point on the horizon ;
rising point of the ecliptic)

wgrad (1. time of the rising of the
signs at Lanka,
ascension of the signs ; 2. rt,
ascensional difference)

ie, right

@ra (1. altitude ; 2. co-latitude)

wrga (1. =@+, Rcos latitude ;
2. parallax in longitude, or the

difference between the parall-
axes in longitude of the Sun
and the Moon, in terms of
time)

. @aaaifEsr (parallax in longitude
in terms of nadikas)

- @egAdiAq (parallax in terms of
yojanas)

. facar (=%w1) (minute of arc)

~ fawgteare (angular diameter in
minutes)

- g% (retrograde)

i

- gwafa (-=wx, fanfa) (retrograde

: motion)
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g% (square)
giga (square root)
fawwt (=faf@ean) (second of arc)

fafiaea (having celestial latitude; de-
viated from the ecliptic)

fasia (celestial latitude ; latitude of |
|

the Moon or a planet)

fastauoes (=famos) (orbit of a
planet)

famifest (="fad, faafeswt) (one-
sixtieth of a nadika, 24 seconds)

fawaf (half total obscuration in
an eclipse)

fawer (¥iw) (emergence, in eclipse;
last point of contact)

fafercar (=fawan) (second of arc)
faax (difference)

fadw (difference)

fax®e (difference)

fawn (odd)

faga=gnan (=fagaxr) (equinoctial |

shadow, ie., midday shadow
of a 12-digit gnomon when the
Sun is at the equinox)

fagaq (-fgam), (equinox, vernal, on
March 21st, and autumnal, on
Sept. 23rd)

fagagr (See faga=gm)

q« (circle)

gadea (-Af) (centre of a circle)

gaafefa (circumference)

saxqa (one-sixtieth of an angula)

sar] (diameter)
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. sarme (semi-diameter, radius)

|
|
|
!
|
|
|

weg (I. gnomon ; 2, digit gno-
;3. Mahasanku

great gnomon, the perpendi-

mon or

cular dropped from the Sun to

the earth-line, or the Rsine

altitude)
nEFwfz (complement of altitude

or zenith distance)
@T (‘arrow’, Rversed sine)
fase (=12w)
- operation)

st (See wWIETA)

(remainder in an

giistwor (hypotenuse associated with
sighrocca ; geocentric  radius
vector)

Wit (Sighra operation in plane-
tary computation)

siyeits= (higher apsis of the epicycle
related to the equation of con-
junction)

gisrafxfa  (epicycle of the equation
of conjunction)

fisrga (§ighra epicycle)

LI (zero)

¥g (=fusz) (remainder in an ope-
ration)

mtea (subtractive quantity)

weafed  (lump days to be sub-
tracted from epoch)

dai (= guA) (multiplication)
ggwifA  (entrance of the Sun into
2 sign, rasi, Mesa etc.)
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QHAYEH (prime vertical)

qA(RueEd)sEgEAt  (prime  vertical
shadow)

qAREIA)ATE (Rsine of prime
vertical altitude, ie., Rsine

altitude of the Sun on the

prime vertical)
qaATaugy (total eclipse)

weqFied (half the sum of the eclip-
sed and the eclipsing bodies)

am|A (with the precession of the
equinoxes added)

avgafaa (civil day, duration from
sunrise to suarise)

FaugW (solar eclipse)

"ivq (northern)

giT (solar)

fexzael (half duration of an eclipse)

Tqy (first contact in an eclipse)
egenfa (true daily motion)
¥RZ(Tg) (true position of a planet)
vgEAfa (true parallax inlatitude)

G@afa@q latitude  as

corrected for parallax)

(celestial

¥ (addition, additive quantity)

radwufaAl™ (segment of oblique
ascensional difference corres-

ponding to a rasi, i,e., sign)

TAIMLIIYIA  (time of risings of the
signs at the local place, oblique
ascensions)

egaaraT (1. terrestrial longitude ;

2, difference in terrestrial
longitude ; 3. correction for
terrestrial longitude at one’s

plice)
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Roman numerals refer to the pages of the Introduction and the

i
[ Arabic numerals to those of the Text.
ii. For references to authors and works cited, see mainly App. L.
iii. For passages quoted, see App. II.
jv. For technical terms, see App. III. ]

Acaradipika of Ravi, xxxi

Alattur (Aévatthagrama), xiii, xxx

Anumana (Inference), logical de-
duction, —role in astrono-

my, xv, xviii, 3, 21-22
Ardharatrika (midnight) system
of Aryabhata, xix, 8, 14 ;

—testing of mean planets,
29-30

Aryabhata

—advocacy of experimentation
and observation, 5ff,, 10 ;

~—high position of, 4, 5;
—Nilakantha’s
XXIV-XXV ;

esteem for,

—observational method for
planetary positions, 2 ;
—observer, par excellence, xxv;

—testing of mean
28fT. ;

—year of birth, 13-14
Aryabhatiya : See Aryabhata
—Bhasya by Nilakantha, xi,
xii, xiif, xv, xx, xxvii, xxixff.,
xxxvii, xxxviii

planets,

77

Astronomer
—expert, 6, 7,9
—pseudo (naksatra-sicaka), 6,
10

Astronomical system, relative
accuracy of, xviii, 22ff,

Astronomical tradition, conti-
puity of, 3

Asvatthagrama, (Alatttr), xiii,.

XXXI1
Audayika system of Aryabhata,
xix, 8, 14 ;
—testing of mean planets,
28-30

Ayanacalana : See under Pre-

cession of equinoxes.

Bhagana : See under Planetary

revolutions.
Bhagavata-Purana, XXiv

Bhagola (zodiacal circle),

—reduction of measures to,
53-55

Bhasayuktibhasa, xxxvi
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Bhaskara I, xxiii ;
—esteem for Aryabhata, 4, 5;
—on ‘divine instruction’, 3 ;
—on experimentation, 5

Bhata (Bhatabda) samskara (Sa-
kabda-samskara), 10ff.

Bhattotpala,
—correction to mean planets,
11-12
Bijasamskara, (corrections to

mean planets), 10-17

Bimbakala (minutes of arc of

celestial orbs),—reduction to
the drggola, 51-52

Brahmagupta, xvii, XiX, Xxiil ;

—correction to mean planets,
11-12

—true plants, 26-27
Brahmasphutasiddhanta, xXxiii
Byrhatsamhita of Varahamihira,

XXiil

Candracchayaganita of Nilakan-

Caradalajya, 45, 41
Chatterjee, Bina, 12fn,

Correction,
—by Aryabhata to
planets, 14-15, 16
-—for accurate astronomical
results, 5-6, 10-17

mean

Daksipamirti, son of Nilakantha,
XXVvii, XXvill

Damodara, teacher of Nilakan-
tha, xi, xxiii, xXvii, Xxxi

Deva, son of Gojanma
—Karanaratna, xXxiii
—on karana texts, 9
Dhiyonvadi-jya, 45, 46
‘Divine instruction’, real impli-
cation of, xvi, 2-3
Dyggola (visible celestial sphere),

—reduction of measures to
the bhagola, 53-55;
—reduction of orbal measures
to, 51-52
Dviriya-sphuta of planets,
37-41
Eclipse(s),—astronomical experi-
mentation through, xvii, xix,
XX, 31-36;
—method of testing accuracy

XX ;

of computation through,
35-36;
—not correctly computable

through the use of Gitika
parameters, 1-2 ;
—of the time of Nilakantha,
1-2
—of the time of Paramesvara,
Xix-xx, 31-335
Experimentation, —role of, in

astronomy, xxv-vi, 3ff.

Ganitaprakasika, xxxv fn.
Ganitayukti, xxxvi

Garga, xxlii ;
—on true and pseudo astrono-
mers, 6, 7, 8
Gitika-pada of the Aryabhatiya,

—computed eclipses not accu-
rate, 1-2
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Gnomon (sanku)
—height of a lamp-post from
two gnomons, 49-50
Gokarna, place in Kerala, xiii,
32

Golasara of Nilakantha, xxxii,
XXXVi, XXXVii

Govindakyti
XXiil

of Govindasvami,

Govindapaddhati of Govind-

svami, xx'ii
Govindasvami, xvii, xxiii ;

—correction to mean planets,
11, 15

Grahacaranibandhana
datta, xvii, xxiil

of Hari-

Grahacaranibandhana-sangraha,

—correction to mean planets,
10-11

Grahana . See under Eclipse(s)

Grahananirpaya by Nilakantha,
XXXiV, XXXVi, XXX Vii

Grahanirnaya, XXxvi

Grahapariksakrama by Nilakan-
tha, XXXv-vi

Gunodyanadijya, 45, 47

Haridatta, xxiii ;

—bija corrections of, xvil, 11

Harihara, place in Karnataka,

xiii, 2

Inference
—in astronomy, Xxv, Xxviii, 3,
21-22

Jatavedas, father of Nilakantha,
XXvii

Jaiavedas, uncle of Nilakantha,
XXvil
Jupiter _
—mean, acc. to Siddhanta-
sekhara, 19 ;
—true, 27

Jyanayana (derivation of certain
sines), 48-49

Jyotirmimarmsa, of Nilakantha,
XXXVil, XXXVIii ;
—authorities cited in,
xxiv, 57-59 ;
—authorship of, xi-xtii ;

XXiit-

—contents of, Xv-xxi ;

—editorial presentation of, xiv«
XV}

—extent of, xxi-xxiii ;
—identification of, ix-xiv ;

—manuscript of, ix-x, xiv ;

—nature of, ix, xv-xvi, lfn.

Jyotisa, —an experimental
science, ix, Xvi-xvii

Kalanirnaya (Kalamadhava), xviii,
XXiv ;
—on inference in astronomy,
21-22

Kali beginning, planetary posi-
tions at, 24

Kali chronogram

—abdhinagabdhi, 33 ;
—abdhisatpatica, 33 ;
—dvisadrasesu, 33 ;
—dvyaksyadryasta, 33 ;
—grahyontya, 2711, ;
—hrasavrddhyadi, 1 :
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Kali chronogram (contd.)
—khakhasunyaksi, 32 ;
—kytadvibana, 33 ;
—manvangabdhisu, 34 ;
—ramarand hrayamaprana, 34 ;
—rasatithyabdhi, 33 ;
—sambhunjita, 2,
—saptanagagni, 32 ;
—sunyagni, 32 ;
—trikhabdhitrisu, 34 ;
—vedarandhrarasaksi, 34 ;
—vyomasunyadri, 34

Kalyadi-dhruva-s, 24

Karana texts (astronomical ma-
nuals)
—importance of, xxvi, 8-10 ;
—npature of, 4

Karanaratna of Deva, xxlii ;

—on karana texts, 9

Kartarikadhyaya of  Pafica-

siddhantika, 7, 9
Kausitaki Adbya Netranaraya-
na, xxix, Xxxx
Khandakhadyaka of
gupta, xxliii ;

Brahma-

—correction to mean planets,
11-12

—mean Mars, 18;
—mean Mercury, 18 ;
—mean Satorn, 19;
—mean VYenus, 19

Kundagrama, Xxvii, Xxviii

Laddu, S.D., xxxix
Laghubhaskariya of Bhaskara,

XXI1ii

Laghumanasa of Mufijala, xxiii
Laghuramayana of Rama, xxvii-
viit
Laghuvivrti, com. on Tantra-
sangraha : Sce under Tantra-
sangraha.
Lalla
—bija corrections of, xvii-xvii ;
—correction to mean planets,
12-17, 19-20;

—justification of the epoch of
his Bhatabda correction, 14,
17 ;

—'Sigyadhivrddhida, xxiii

Mahamarganiband hana,
—correction to mean planets,
11

Madhava, of liicakkazhva, xxxviii

Madhava,
Xxiii

of Sangamagrama,

Mahabhaskariya of Bhaskara,
xxiii
Mahamarganibandhana, xxiii

Mahodayapura, xiii

Manda epicycles
42-44
Mars

—mean, acc. to Khandakhadya-
ka, 18 ;

—true, 26

of planets,

Mean planets

—comparative study - of, acc.
to different systems, 17-19 ;

—corrections to, 10-17 ;
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Mean planets (contd.)
—difference in different

siddhantas, reason for, 17-20;
—testing of, 29-31.
See also under the individual
planets.

Menon, P.R., xxvii fn.

Mercury,

- —mean, acc. to Khmgdc.r}’chem’yaka,|
18 : -—true, 27, |

Moon

—mean, acc. io Aryabhatiya,
17-18 ;

—mean acc. to Suryasiddhanta
17-18 ;
—true, 26

Moon’s apogee, —acc. to Siddha-

ntasekhara, testing of, 31

Moon’s ascending node, acc. to
Siddhantasekhara, testing of,
31

Muiijaila

—Laghumanasa, xxiii

Nair, S. Bhaskaran, xxxix

Nam putiri, P.S. Purushottaman,
XXXV

Navaksetra (Tiru-navay), place in
Kerala, xiii, 32

Netranarayana, patrecn of Nila-
kantha, xxiX-xxx

Nila river, xiii, 32, 33, 36
Nilakantha Somayaji,

—biographical details, xxvii-
vili ;

ﬂﬁo Ho 99
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Nilakantha Somayaji (contd )
—date of, (A.D. 1444-1545),
XXXVil-Viil ‘

—esteem for Aryathata, 4 ;

—native village and favourite
deity, xxviii-ix ;

—patron of, xXix-xxx ;

~ tezchers of, xxxi-ii ;

— works of, xxxii-vii ;
See also under Aryabhatiya-
Bhasya, Candracchaya-ganita,
Grahapariksakrama, Jyotir-
mimamsa, Siddhantadarpana,
Sundararajaprasnottara and
Tantrasangraha, and App. 1L

Observation, —role of, in astro-

nomy, ix, xv-vxii, 3ff.

Pa#casiddhantika, of Varaha-
mihira, xxiii ;

—relative accuracy of the five
siddhantas, 4, 7, 16
Parahita-ganita

—basic texts of, 5 ;

—corrections to mean planets,
10fF.

Parames$vara, xi, xii, xxvii, Xxxii ;

—ayanacalana for Kali 4536,
44 ;

—correctiop to mean planets,
15-16, 35 ;

—eclipses seen by, 31-35;
—home-town of, 32fn. ;
—Siddhantadipika, xix. Xx

Parasdara, xxiv
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Parasarahora, xxili ;
—C. Prakatartha of Govinda-
svami, xxiii
Pata (Moou’s apogee): See under
Moon’s apogee.

Planetary parametcrs, corrections

relating to, xvii-xviii, 10 ff.

Planetary revolutions

—ace. to Brahmagupta, 22-24 ;

—-acc. to Sripati, 22-24 ;
—corrections to, 25 ;

—determination
mentation, 3-5

by 'experi-

Planets (graha)
— dvitiyasphuta of, 37-41 ;
—manda epicycles of, 42-44;
—-true motion of, 4l.

Sce also under the individual
planets.

Poduval, K.V.A. Rama, xxxv[n.
Pranakalantarajya, 4 .'_-46
Prasnasara, by Madhava, xxxviii
Precession of equinoxes, xx, 36-37;
44-43 ; _
—acc. to Bhaskara 1, 37 ; -
— acc. to early Aciryas, 36 ;
—acc. to Haridatta, 37 ;
—acc. to Suryasiddhanta, 37 ;
—ace. to Varahamihira, 37
Pythagoras theorem, xx-xxi ;
— graphical proof of, 50-51
Rama, son of Nilakantha and au.
of Laghuramayana, xxvii-viii

Ravi, teacher of Nilakantha,

XXVil, Xxxi-il

Right-angled triangle, relation
of the sides, 50-51

Sakabdasamskara (Bhatabdasaris-
kara), 10ff.

Sankara, brother of Nilakantha,
XXVil, XXIiX ;
~ Laghuvivyti : See under Laghu®
—Yuktidipika : See under Yukti®

Sankarararayana,

—~correction to mean planets,
15

Sanku (gnomon), 49,50

Sarma, K. V., x, xii, xiii, Xv, XXi,

xxXil, xxxiii, xxxv, S5fn.,
11fn., 13fn., 17f0., 44fn.
Sastri, N. Rama, xxxix
Sastri, T. S. Kuppanna, xxxv,

XXXix, 5fn., 11fn.

Saturn .
—mean, acc. to Khandakhadya-
ka, 19 ;
—true, 27
Sayana-Madhava, on inference
in astronomy, Xxviii, Xxiv,
21-22

Shukla, K.S., xxxix, 3fn., 9fn.

Siddhanta(s)
—relative accuracy of, 4,6, 7 ;
—testing of comparative accu-
racy of, 27-31

Siddhantadarpana of Nilakantha,
XV, Xxi, xxxi, xxxii, xxxvii,
XXXVill ;

—C. vyakhya by Nilakantha,
XXXi, XXX1V, XXXVii, XxXViil
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Siddhantadipika of Parame§vara,
—eclipses illustrated in, xix-
XX
Siddhantadek hara of Sripati, xix,
XX 5
—manda epicycles, 26, 42-43 ;

— mean Jupiter, 19 ;

—planetary revolutions, 22-
24 ;
—planetary revolutions,

corrections to, 23 ;

—testing of mean plaoets,

30-31;
—true planets, 26-27

Sisyadhivrddhida of Lalla, xxiii ;
— corrections to  planetary

parameters, xvii-xviii ;

—correction to mean planets,
12, 14-17,19-20

Sripati
—Siddhantasekhara, Xix, XX ;
—dyitiyasphuta of  planets,
37-38.
See also under Siddhanta-
sekhara.
Subrahmanya, friend of Nila-

kantha, xxvil
Sudhakara Dvivedi, 7fn.
Sun, true, 26
Sundarardja, Xxxiv, Xxxv

Sundararajaprasnotiara, by Nila-
kantha, xxxiv-v, xxxvii

Suryadeva-yajvan, xviii, xxili ;

—corrections to mean planets,

10-12

v
|

|

Sturyadeva-yajvan, (contd.)

—justification of  lalla's
epoch for the Bhata-
correction, 19-20

Saryasiddhanta, xxiii, Xxiv ;
— manda epicycles, 42 ;

—mean Mcon, 17-18

Syanandirapura
xiii, 1

(Trivandrum),

Taittiriya Aranycka, on infe-
rence in astronomy,
xxiv, 21-22

XVil,

Tantrasangraha of Nilakantha,
X, X1, Xil, XXX, XXXVi, XXXVii,
xxxviifn. ;

— C. Laghuyivyti, xxxiil, Xxxiv ;
——Yuktidipika, xxxiit

Tantravarttika, on tradition of

astronomy, xxiv, 3

Thibaut, 7fn.
Tradition of astronomy, conti-

nuity of, 3ff.

Trkkantiytur
XXVii, XXViii

(Kundagrama),

True motion of planets, 41

True planets, 26-27.
See also under the indi-
vidual planets.

Tunga (Moon’s ascending nede) :

See under Moon’s ascending
node.

Ulloor, xxxvi fn,

Vagbhava-sarskara, (Sakébda-

samskara), 10ff.
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vakyakarana (Vakyapancadhyayi), Vedic authority for inference in

XXXIV ; astronomy, xviii, 21-22
—C. by Sundararaja, xxxiv,
XXXV Venus, mean,

Varahamihira, xxii ; —acc. to Khandakhadyaka, 19
—time of an eclipse, 16; Yuktidipika of Sankara, Com. 0.1
—true and pseudo-astrono- Tantrasangraha,

mers, 6, 7, 8, 9 —ref. to Jyotirnnamsa, X, Xi,

Varma, L.A. Ravi, xxxix xiii, xiv, 3 fo.

Varma, Vatakkumkiir Raja

Raja, xxxvi fn.
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Line
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17
12-13

ADDENDA ET CORRIGENDA

For Read |
gt afman
(pp. 3 6) (pp- 3, 6)
1931 1939

After 2f 1, add : (duz:, sgwmas@a: on wifufa,
2.4.26, var, 7, edn. N..S. Press, 1912, vol, II, p. 545.

qaged w wreags’ gfa 1 Add note : The passage is
not found quoted in the available Prakirpakanda of
Bhartrhari’s Vakyapadiya. However, the whole verse
is found quoted by Haradatta in the Introduction to
his com, Padamafijari on the KaSikavrtti (edn.:
Prachya Bharati Prakashan, Varanasi, vol. I, 1965, -
p. 9:

aal € — ag faeqangse a1 AR a7 THIA |

FEARTN RANDF AAGEE F WAL 1)

LACT LT LACL LR

C mEH

4. A

aqq Aaaaq aq qed
Add ref. : (Bhagavata Purana, 11.22.25)

sroreq Qi = oreaafieet

ST W SHUETE S

Add fn. to sEmfa: [Awweda] gefa—Nilakantha
often gives the data about eclipses seen by him. Cfs
his Bhasya on ABh., Kalakriya, 12-15, edn, TSS 111,
p. 23 : geEzanMfn: RRawE: gaea ‘gar fagd aw gl
gaw (Kali day 16,68,478 in A.D. 1522). ‘wmgguiaal-
s sfr gnd (Kaliday 16,81,472 in A.D. 1557) wea-
qrew TvEArasd | aa sigufasiEaaal e wranan o
Incidentally, this latest discovery would mean that
date of 4Bh. Bhasya has to be pushed down, at least
to A.D. 1557 and N’s last date still further down.

2 3

3 2

2267' 40" 2266" 40"
[ e ¢ [ savare |
FeTSUH gezeqq
13 10-11, 13
Debte : 10-11
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