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INTRODUCTION

Introductory

The Sphu_tanirpayd;Tantra, critically edited here with a.uto-
commentary, is a comprehensive work on an important aspect of Hindu
astronomical computation, to wit, the accurate determination
(nirpaya) of the True Positions (sphuta) of the planets. T!le author,
Acyuta (A. D. 1550-1620) was an astute astronomer hailing fr\om
Kerala in South India. He was a versatile scholar and original
thinker on astronomy who enunciated, for the first time in Indian
astronomy, the correction called ‘Reduction to the ecliptic’, in the work
edited here, composed before 1593, and later explained its rationale
in another work RaSigolasphutaniti, composed specially for that
purpose.! The Sphutanirnaya belongs to that class of.astronomical
texts called Tantra, which are characterised by the enunciation of the
planetary revolutions etc. in terms of the aeon (yuga) and the

commencement of the calculations from the beginning of the current
Kali-yuga.?

Sphutanirnaya

| This is a compact work in ninety verses, divided into five chapters
devoted, respectively, to : (1) the enunciation of the astronomical
constants as fixed by the author; (2) the computation of the Mean
Positions of the planets in their respective orbital circles ; (3) the
reduction of the said Mean Positions to the Manda-epicycles ; (4) the
further reduction of the corrected Mean Positions to the celestial
sphere (bhagola) ; (5) the reduction even of these to the centre of
the earth (bhngola) ; and (6) the still further reduction thereof ‘to

P e e

1. It might be of interest ¢
duced in Western astronomy
1546-1601).

o note here that this correction was frst intro.-
by the Danish astronomer Tycho Brahe (A.D.

2. Of the cther two types of astronomical texts, the Siddhanta-s commence
their calculations from the beginning of the Kalpa (which is equal to a thousand
Catur-yuga-s), while the Karana texts take as starting point any convenient
Cuirent date, for which tte Trye Positions of the

planets have been accurately
calculated for use as zero positions.

Sphuta, 2

ix
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the earth’s surface (bhmgola-prstha). The last will give the True
Position (sphuta) of the planets as seen by an observer stationed on
the surface of the earth,

Born into the live astronomical tradition of the land! and being,
in himself an investigator, Acyu'ta has been responsible for initiating
fresh lines of thought and introducing new calculations intended for
better results, including the formula for the ‘Reduction to the ecliptic,’
mentioned earlier. He noticed the fallacy, in the then current
astronomical practice, of measuring the positions of all the planets
as if they moved along the ecliptic (the Sun’s path), while, in fact,
they moved along their own different orbits (ksepa-vrtta-s), each
of which deviated slightly from the ecliptic. He argued that if the
computed positions of the planets were to be accurate, the said
deviation of their orbits should also be taken into consideration and
adequate correction applied to their measurements on the ecliptic.
Thus, he says in his Rasigolasphutaniti, verses 44 ff. :

A1 aiqtﬁ wafta wad aa: |
aa: tgAsfa Aui ema waisfa dagan: |

nfenq oo fg =:aen ufaiargzead o
TEEIHNA. QT 1E FATAT qq 0

On the basis of appropriate calculations in this regard, he
enunciated in Sphutanirpaya 4.2, a detailed formula for the reduction
of the Mean Moon to the ecliptic, a formula which could be extended
to the other planets as well. It deserves to be noted that this formula
agrees remarkably well with that enunciated in the West by Tycho
Brahe and used in later computations.? While the present
publication is restricted to a critical edition of the Sphutanirnaya
and its commentary, a translation of the work with a detailed
analysis of the rationale of the several formulae and computational
procedures depicted therein is to follow, in due course.

L ]

1. On this subject. see K.V, Sarma, A history of the Kerala school of Hindu
astronomy, Hoshiarpur, 1972, pp. 1-6.

2, For an aonalysis of Acyuta’s formula and its corre'ation with its modern
counterpart, see K. V. Sarma, Radigolasphutaniti of Acyuta, ed. with trans,
Adyar Library and Res. Centre, Adyar, Madras-"0, Introduction, pp. 7-14.
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Acyuta, the author ,

- Acyutal is a prominent figure in the literary annals of Kerala
where he is well known under his full name Trkkantiyir Acyuta
Piszrati. ‘Tr-k-kanti-y-Br’ (often Saoskritised into ‘Sri-Kunda-pura’),
situated near Tirur in South Malabar, was his home-town, and ‘Pisfirati’
was his surname indicating his caste, being one of the external
functionaries of the Kerala temple. He was a profound scholar,
especially in astronomy and grammar. He wielded a facile penand
some of his verses, particularly the illustrative verses added to his
work Praveiaka, form exquisite pieces of poetry. Besides, he was
proficient also in Ayurveda, as known from a pointed reference thereto
by his famous pupil, Melputtdr Narayana Bhattatiri, in an obituary
verse composed by him at the demisc of Acyuta :

¥ megmm | fadd  fagsmigsdirdifeas
urezs enamfa quas | asdlsemagre A !

gra watfasarx | waafear fawasare sur
‘FRETEAT FATAAY T WHANTARIHIIYY W4T |

Acyuta’s Teacher and Patron

" Acyuta’s teacher in astronomy was Jyesthadeva (A.D. 1500-
1610), author of the well-known Yuktibhasd, an analytical work on
mathematics and astronomy, and the astronomical manual Drkkarana.?
He is specifically mentioned by Acyuta towards the end of one of his
works, the Uparaga-kriyakrama :

‘A JaTAr qETR FAEEIAEA AN |
fasgaradiavicasqda fFarsa: o

‘ Acyuta was a protégeé of King Ravi Varma, a renowned patron
of 1ett.e.rs, \f!ho ruled over the principality of Vettattu-nddu
(Sanskritised into ‘Prakd$a-visaya’). Acyuta refers to him, in double

————

1. On Acyuta, see €. Venkitasubramonia Iyer, ‘Acyuta Pisrati ; His date
a‘ﬂd.works,' Journal of Oriental Research, 22 (1952-53) 40.46 ; Ul'loor, Kerala
5GhIty.a Charitram, Vol. IL, (Trivandrum, 1954), pp. 319-26 ; Vatakkumkur,
Keraliya Samskrita Sahitya Charitram, Vol. 11 (Trichur, 1947), pp. 748.57.

2. On Jyesthadeva, sec K.V. Sarma. ‘Jyesthadeva and his identification as
the author of Yuktibhasa,' Adyar Library Bulletin, 22 (1958) 35-40; Hist. of
Ker. Astron., ibid., pp. 59-60,
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entendre, in his Sphutanirpaya, 1.2 (see below, p. 2), and in the
beginning of his grammatical work Pravesaka, in the verse :

mevgr aniafand swgfasa fasy
freaqea fasad gpamvad

Acyuta’s works

All the known works of Acyuta are on Jyotisa, eXcept one,
viz., Pravesaka. This latter work, in about 600 verses, is a masterly
presentation of the fundamentals of Sanskrit grammar, with the rules
clearly explained and lucidly illustrated. '

Among his works on astronomy, the Sphutanirpaya, edited here
with his own commentary, is of prime importance. Manuscripts of
the work do not mention the name of the author and this omission
‘has indoeced some scholars to doubt the correctness of the ascription
of the work to Acyuta. However, the direct statement in the Rasigola-
sphutaniti, 47:

qeawTTTAIANT wima:  ‘wpafaciy’ )

followed by the citation of verse 42 of our Sphutanirnaya, viz.,
patonasya vidhos tu etc., and the reference to the author’s patron King
Ravi Varma in Sphutanirnaya 12, leave no doubt about the correct-
ness of the above ascription.

Acyuta’s Rasigolasphutaniti, mentioned above, is a very inte-
resting work which sets out, in 50 verses, the rationale of the ‘Reduction
to the ecliptic’ in planetary computation.! Another important work
of Acyuta is the Karanottama,® which, as he himself states in his own
commentary to the work, had been composed with a view also to
record the traditional astronomical methodologies and procedures,
of course, as improved upon by him, lest they be lost to posterity : cf.
rRsgUiE-aiwsam g gl andeafataaenfa  caafadee
TAEREg Tiiacea qglasnnuivarg swral @ar ar giefa veafadar-
tawtdT fwag gfa Wi 1° The work comprises of 119 verses, distributed
in five chapters, enitled, respectively, Madhyama, Sphuta, Chaya,

[ 4

1. Critically ed. with Trans. and Introduction, by K.V, Sarma, Adyar, 1935. .

2. Ed. with Acyuta’s own commentary, by K. Raghavan Pillai, Trivandrum,
1964 : Trivandrum Sk, Series, No. 213,

3. 1bid., p, 2.
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Grahana and Vyatipata. Uparagakriyakrama,! in about 130 verses, is a
fullfledged work by Acyuta on the computation of the lunar and solar
eclipses ‘and is divided into four chapters dealing with Parvanta-
sadhana, Somagrahana, Suryagrahana and Chaya. A shroter "work
in twenty verses, entitled Uparagavimsiati,® bearing close relationship
to the Uparagakriyakrama in the matter of methods and procedures
and the numerical figures used, is likely to be another work of our
author, though there is no specific ascription in the work to that effect.
The Chayastaka, in eight verses, is a short work giving the method
for the accurate computation of the gnomon’s shadow due to
the Moon.3

Acyuta is the author, also, of two works on horoscopical astro-
logy, viz., Hordsaroccaya,* being a résumé, in seven chapters, of the
Jatakapaddhati of Sripati, and an original work entitled Jataka-
bharana, in eight chapters.®

On the expositional side, Acyuta has commented in Sanskrit
on his own Sphutanirnaya and Karanottama, and in -Malayalam on
the Venvaroha of Sangamagrama Madhava® and the Snryasiddhanta.’

Acyuta’s astronomical lineage

A matter of importance equal to that of Acyuta’s direct
contributions is the trail lighted by him towards the continuance
of astronomical studies in the land. Appendices I-IX added to the

1. Mss,: Kerala Univ. Or. Res. Inst. a'nd Mss. Library, Trivandrum,
Nos. 404-A, 404-B, CM. 173.G, CM. 531-A, B, CM. 628-B; with K. V. Sarma.

2. Ed. with an early Malayalam commentary by Rama Varma Maru Tham-
puran in the periodical Sri Ravi Varma Samskrita Ganthavali, 2 (1954) i-iii, pp. 16.

3. Ed. below, as Appendix X, on the basis of its only known manuscript,

4, Mse. : Kerala Univ. Or. Res. Inst. and Mss. Library, Nos. 8327-A, and
$327.B, the latter with a Malayalam commentary, which is sometimes attributed
to the author himself, but which does not seem to be so.

5. Mss.: Kerala Umv. Or. Res. Inst.and Mss. Library, No. C. 2139-A. The
authorship is suggested not on direct evidence but on the basis of the occurrence,
at the beginning of the work, of a characteristic invocatory verse of Acyuta.

6. Critically ed. with Intro. and expositicn of rationale, by K. V. Sarma,
Govt. Sanskrit College, Tripunithura, 1956.

7. Mss. : Kerala Univ. Or. Res. Inst. and Mes. Library, Nos. 3636-C, 8358-A
and T.25(, Here, too, the ascription of the work to Acyuta is based on his
characteristic invocatory verse,
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present publication, being recasts and suppléments by later astrono-
mers to the Sphutanirpaya—which is but one of the several works
of Acyuta—would indicate the measure of the impact of his teachings
on later astronomical thought and practices. Of the several lines of
disciples that should have emanated from him, we have evidence, at
least, of one extending over three centuries, through eight generations.
Thus, an 18th-19th century astronomer-poet Krsnadasa (Mal. Krsnan
Agan), author of a Pajicabodha, a Jatakapaddhati, a commentary on
the Dasagitisuatra section of the Aryabhatiya, etc., all in Malayalam,
gives in his work Adranmulavilasam, in Malayalam verse, the
genealogy of his teachers, right from Acyuta Pis&rati, in the following
Malayalam couplets ;1

R gaeared  fasamfagia-

wRAm gratferdges ffagizg 1

JEARAIARERT  qeRAAm gl

geai famfa?  wxmegs a2 0

yIfey gz aarmAeafacaiia

JeEreeamifa aRa InEEAq 13

aggeyaAifagay afwarg

gImantagTIg nfoaaawaig | v

awra wifaald mafasgasasey

warfasazai qed  afigwgeaa v
AEAT  §R  (ENAANEES 29
amanfasaE gfvag  smassat 1)
Mgz anfuaw  digus-
eIt asadaza .l
Ty gefa?  gefaw JEAAT
P JEAF AW qUFTNA ¢
algmfa? g% weaw  fawrefe- |
afaugeT wat  wsafaaras na

— ————

1. See K. Sankara Menon, Intro. to his edn. of Bhasa-Jiutakavaddhati of
Krspadasa (Trivandrum, M.E. 1101) ; Ulloor, Kergla Sahitya Charitram, vol. 1I,
(Trivandrwm, 1353), pp. 321-22.
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mafane] Fafeacfzfasgas
aegar  uifrag  qeEnfawaaq nyen
arge  uwgamans  fadifasaw

geR? RAgwieas @ fagag=a 11

Bereft of poetic grandeloquence, the above verses mean : (1-2)
I bow at the feet of my renowned preceptor-father- Rdma (Raman
‘Asan), teacher of several great astrologers. (3) I bow also to my
teacher’s teacher who belonged to the family of Vyaghra-mukha
(Puli-mukhattu Potti). (4-5) Again, I bow to his teacher, the renowned
astronomer Navayikkulattu Azhati. (6-8) Then again,I bow to his
teacher Trppanikkara Potuva] of Kolattunad, a veteran among
contemporary astronomers, (9-11) I also remember with reverence
his teacher, the renowned and versatile Acyuta Pisarati, who was
the teacher even of Melputttir (Narayana) Bhattatiri.

The above lineage, which extends to more than 250 years, may be
represented as follows, with the addition of the dates of the respective
astronomers as known from other sources : Acyuta Pisarati (1550-
1621)->pupil : Trppanikkara Potuval (16th cent.)—>pupil : Navayik-
kulattu Azhati (17th cent.)—pupil : Pulimukhattu (Vyaghramukha)
Potti (1686-1758)—pupil: (Raman Asan) (18th cent.)—>son-pupil :
Krsnadasa (Krsnan A$an) (1756-1812). This line of astronomers
continues as follows: Krsnadasa (1756-1812)—pupil : Daksinamurti
Missatu of Mangalaséeri in Aranmula (18th-19th cent.)—pupil :
Balaraman Pilla of Nalekattil family of Mannar (19th cent.)—pupil :
Prince Rajaraja Varma (Vidvan Karindran Cerunni Koyittampuran
of Kilimantr) (1812-46).2

On the above literary evidences and the background of indi-
genous astronomical tradition, which was very much alive in those
days, several such lines, short or long, of scholastic heredity, traceable
to Acyuta might be supposed to have existed.

Acyuta’s date

The date of the demise of Acyuta is given by the chronogram
vidyatma syarasarpat in katapayadi notation, corresponding to
17,24,514, incorporated in the obituary verse, cited above (p. xi).
composed on his death by his pupil Melputtur Narfiyapa Bhattatiri,

1. Ulloor, ibid.
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This chronogram works out to A.D. 1621. An idea of his date of birth
is provided by the date of Narzyana Bhattatiri (born A.D. 1560).1
Allowing a difference of at least ten years between the teacher and

the pupil, Acyuta might be taken to have lived between A.D. 1550
and 1621.

Manuscripts material

The present edition of Sphutanirnaya and its commentary is based
on eight manuscripts of the text and six manuscripts of the com-
mentary. All the manuscripts are in palmleaf and are inscribed in the
Malayalam script prevalent in Kerala. In the case of two, viz., A
and E, however, their modern transcripts were used for collation
purposes. The Appendices are culled from matter found inscribed on
the flyleaves, end folios and miscellaneous scraps, in certain astro-
~nomical codices.

Manuscripts of the Text

1. Ms. A: A manuscript in the collection of the late Shri
M. S. Srinivasa Sastri, Palghat. This ms., which contains also the
commentary, leaves out several of the verses. Except for some obvious
scribal errors, the matter in the ms. is perfect. The codex contains,
besides the Sphutanirpaya and its commentary, the Uparagakriyakrama
of Acyuta with a Malayalam commentary. It also carries the following
post-colophonic statement which gives the date of the completion of
the ms. as Kollam era 1042 (A.D. 1867): Sri-Saryadi-sarvagrahebhyo
namah. Kollam 1042-amantu Makara-masam 18 Budhan-azhcayum
Anizhavum Dasamiyum kutiya divasam nannu muzhififiu ezhutiyatu.
Grantham arkkum kotukkarutu, Sri-Ganesaya namah.

2. Ms, B: Ms, No. C. 809-C of the Kerala University Oriental
Research Institute and Manuscripts Library, Trivandrum, described
in the Des. Cata. of Skt. Mss. in the Curator’s Office Library, vol. IV,
pp. 1503-4 and copied in the Library’s Transcript No. 584, The ms.
was procured from Shri Krishna Variyar, Vatakke Teruvu, Thiru-
varppu (South Kerala). It is legible and generally correct and has
passed through the hands of a reviser. Itis old and crumbling, and
not dated. The codex contains the following works : A. Tantra-
sangraha of Nilakantha Somayaji with the commentary of Sankara ;

1. S, Venkitasubramonia Iyer, Prakriyasarvasva of Narayanabhatfa—
A critical study, (Trivandrum, 1972), p. 20
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B: Karanottama of Acyuta with auto-commentary ; and C. Sphuta-
nirnaya of Acyuta with auto-commentary, edited here.

3. Ms. C: No C.964-B of the above Library, described in the
above-mentioned Catalogue, vol. 1V, pp. 1525-26. The ms. originally
belonged to Shri ISanan Damodaran Bhattatiri, Ampalapuzha
(Alleppey, South Kerala). Itis well preserved and has few scribal
errors. ' The codex contains the following works : A, Nyayaratna ;
B. Sphutanirnaya with commentary, edited here . C. Jatakadesa-
marga of Putumana Somay3ji ; and D. Karapottama of Acyuta.

4. Ms. D: No. C. 1945-B of the above Library, procured from

Shri Jayantan Bhaskaran Maussatu, Vattappalli, Kumaranallir

.(Kerala) and described on pp. 1691-92 of vol. IV of the above-

mentioned Catalogue. The ms. is legibly inscribed, is well preserved

and has few scribal errors. The codex contains the following works :

A. Lilavaii of Bhaskara ; B. Sphutanirpaya with commentary edited
here ; and C. Aryabhatiya (incomplete).

‘ 5. Ms. E: No. R. 3799 (b) of the Government Oriental Mss,
‘Library, Madras, a paper transcript in Grantha script, prepared in
1921-22, from a palmleaf ms. in Malayalam script, preserved in the
collection of Shri Ittiri Variyar of Karakkattu Variyam, Kavalappara,
Shoranur (North Kerala). The transcript is replete with errors, due,
possibly, to the Grantha copyist not deciphering the original ms. pro-
perly. At the close of the ms. is found the following post-colophonic

statement, which, among other thirgs, gives the name of the scribe
as Rudra :

aksaram yat paribhrastam matrahinam tu yad bhavet |
ksantum arhanti vidvamsah kasya nasti vyarikramah |/

Rudrena likhitam idam pustakam. Sri-gurave namah. Sri-'Daksina-
mart.iye namah. Sri-M ahdganapataye namah, Sri-Sarasvatyai namah.

6. F: A manuscript belonging to the Government Sanskrit
College, Tripunithura (Central Kerala). The manuscript is well
preserved and legible but the text contained is full of scribal errors,
The collation sheets kindly supplied by the Principal of the College
have been made use of in recording the variants from this manuscript.

7. Ms. G: A ms. in the collection of the Kagippayyir Mana,
Kunnamkulgm (Central Kerala), loaned by Shri Subrahmanyan

Sphuga. §
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Namputiri of the Mana, at the instance of his uncle Shri Kanippayyur
Sankaran Namputirippad. This is a well-preserved and apparently
late ms., legibly written, but with frequent scribal errors. The ms. is’
not dated. The works contained in the codex are: A. Graha-
pariksakrama-vyakhya (in Malayalam); B. Sphutanirnaya, edited
here ; C. Karanottoma of Acyuta; D. Manusyalayacandrika of
Nilakanthan Mussatu ; and E. Tantrasamuccaya-$ilpaslokah with com-
mentary in Malayalam. The undermentioned statement occurs at
the end : “Sphutanirnayarm samaptam. Sri-Krsnah priyata(m), Srimad-
Acyuta (7)- Sripadarenubhyo namap. Sri-Mukam(bike ¢arapam. Sri-
Parvatikanta(h) Saranam. Namamim (7).

8. Ms. H: A ms. which originally belonged to the Kutallar
Mana in Central Kérala and now preserved in the Flamprakkotatiu
Mana, Eravoor, Tripunithura, lent by Shri Tuppan Namputirippad
of the latter Mana. The left end of the ms. is uniformly rat-eaten,
resulting in the loss of two or three letters in each line. Otherwise,
the ms. appears old, and bears, on the flyleaf, in later writing, the
Kali date: darabhe dhavatsaumyah kalih (17,49,428, A. D. 1689) and
" the name of the original owner of the codex : “Katalluru Meletattu
Paficabodhadi itu.”’

Manauscripts of the Commentary

1-6. Mss. A-F : The text manuscripts A-F, which contain both
the textual verses and the commentary, have been utilised and are
designated by the same symbols. '

Relationship of the manuscripts

On the basis of the distinctive similarities and dissimilarities
presented by the manuscripts, it is possible to suggest their probable
pedigree. The two manuscripts G and H, which contain only the text,
have close similarities in readings as distinct from the mss. with
commentaries, (see footnotes under verses 1.12; 2.2,7; 3.5 etc.),
thereby indicating the existence of two versions of the text. Since the
commentary is by the author himself, it is possible that he made
the emendations when he wrote the commentary.

All the six manuscripts containing the commentary, viz., mss;
A to F, present a common gap for the words snryas ca, (see the
commentary on 1. 10), a common haplographical omission (see com.
on 3. 5) and wrong readings (see 3. 12 and com. 1. 9,16; 3.18
and 4. 10), pointing to their common descent from an original ms,
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containing these defects. Among these, A presents a commentary
different from B-F, for verse 4. 15. Again, while A presents intact the
long quotation in the commentary.on 1. 11, all the other mss.,
B to F, exhibit minor gaps herein. This distinction between them
is found elsewhere too. (See, for instance, footnotes under verses
4.1; 6.7,11 etc.). One can therefore postulate the existence of two
main groups of commentary manuscripts, one represented by ms. A
and the other by mss. B-F, Of the latter group, on the basis of
individual peculiarities, B forms a group by itszif while CDE form
another (vide common omissions in the com. on 3. 11 and 6. 2-3),
while F falls'outside this group. Here, again, C. D form a separate
group (vide peculiarities noticed under 3. 25, 28-23; 6. 4), while E
presents some distinctive peculiarities.

The pedigree of the mss., based on the above analysis, could be
represented as follows :

X1
| S
[
)l(a (Text with Com.) (Text alone) X
|
| | | I !
A X, G H
! .
| | |
B }I(5 F

Appendices

Of the ten Appendices added towards the end of this publi-
cation, the first nine are critical editions of nine independent
tracts based on the Sphutanirpaya-tantra, all produced in Kerala, and,
mostly, discovered and identified from among miscellaneous matter
found interspersed with or in the end leaves of astronomical codices.
Besides being interesting in themselves, these tracts serve to underline
?;he continuity of astronomical investigations in the land and the
influence of Sphutanirpaya in that process. These tracts take the
form of recasts, computed results, zero corrections, comparative
calculations and directions for charting the True Positions of planets
-at any given moment. These tracts are all, apparently, anonymous,
and most of them do not have any regular titles given to them by
their anthors. Appropriate titles, based on the topics treated, have,
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therefore, been assigned to them wherever necessary. In their
edition below, these tracts have been classified and arranged in such
a manner as to give their presentation some sort of sequence.
Thus, the recasts are placed first, and, then, in order, the tracts on
the Revolutions, Mean Planets, Zzsro dates and corrections, and the
Diagram of True Planets.

The last Appendix, viz,, the Chayastakam of Acyuta, author
of Sphutanirnaya, which gives directions for the computation of the
gnomon’s shadow due to the Moon, is again, the result of a dis-
covery from among the miscellaneous matter in an astronomical
codex.

Appendix I. Sphutanirpaya-sangraha is a recast of the Sphuta-
nirpaya-tantra in simpler verses, the arrangement of the topics
being sometimes different. The special characteristic of the Sangraha
is that the astronomical constants and other numerical figures
given in the original in the bhuta-sankhyd notation have been depicted
here in the more facile katapayadi notation. Basides this, the
Sangraha gives also the results of certain computations, of which
only the working procedures have been indicated in the original. For
instance, it gives the computed results of the zero-corrections of the
planets correct to one-sixtieth of the second and of the apses and
nodes correct to one-three hundred and sixtieth of the second,
while, in the Sphutanirnaya, only the method for such computation
has been indicated. Unfortunately, the only manuscript of the
Sangraha now available extends but through the first two chapters
of the original.

The present edition of the Sangraha is bised on Ms, Jy. 568 [P]
of the Government Sanskrit College Library, Tripunithura (Cochin,
Kerala), About fifty shorter works on jyotisa, hitherto unidentified
and uncatalogued, are contained in this very readable plam-leaf
codex in Malayalam script, numbered 568 and accessioned under the
generalised title Ganitagrantha. The text of the Sangraha preserved
herein is fairly pure. The codex carries different dates at different
places, to wit : Kollam era 1000 (A.D. 1825) on fol. 43b, 1013 (A.D.
1838) on fol. 94 a, 1016 (A.D. 1841) on fol. 96 b, 1017 (A D. 1842)
on fol. 94 b etc. The uniformity and continuous nature of the writing
in the present codex rules out the possibility of these being the
dates on which the different sections of th= codex were written. On
the other hand, these dates appear to have been carried over from
an earlier codex from which the present codex has been copied.
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Appendix II, entitted  Sphutanirnaya-nirnita-paryayadayah,
depicts . succinctly, in verse-form, the astronomical constants of the
Sphutanirpaya converted to the katapayadi notation, besides setting
out two methods for correcting the bhagana-s (aconary revolutions) of
the planets, their apses and nodes.

The edition of the work is based on the two manuscripts
noticed below :

A. Madras Mal. D. 339 [H], being a paper transcript in
Malayalam script prepared from a palmleaf manuscript in the same
script. The codex contains about thirty works on astronomy, not
hitherto correctly identified or catalogued. The transcript, which is
accessioned under the general collective title Parahita-drksiddha-
ganitam and described in the Catalogue of Malayalam Mss. of the
Govt. Oriental Mss. Library, Madras, under No. 339, has, lately been
transferred and preserved in the Kerala University Or. Res. Inst. and
Mss. Library, Trivandrum. In the transcript, the present text occurs
on pages 28 (line 15) to 30 (line 17). The text contained here 1is
practically correct.

B. No. 414-A [9] of the Kerala Univ. Res. Inst. and Mss.
Library. The work, which had not been previously identified, occurs
on folios 44 and 45 of this well-preserved palmleaf manuscript and
has been catalogued in the Library, collectively with certain other
works, under the title Paficabodha-ganitam. The text contained here is
practically error-free.

Appendix MII. Tantrasangraha-paryayaih  Sphutanirnayokta=
bhagandnayanam. This tract explains how the bhagana-s (aeonary revo-
lutions) of the planets as enunciated in the Sphutanirpaya could be
derived from those enunciated in the T'antrasangraha' of Nilakantha
Somayaji (A.D. 1443-1%43), a predecessor of Acyuta in the discipline
of astronomy. Three manuscripts of this tract, as noticed below,
have been identified and used for its edition :

A. No. 414-A [10] of the Kerala Univ. Or. Res, Inst. and Mss.

Library, a palmleaf manuscript in Malayalam script, described under
Appendix JL

———t——

1. Ed: with the commentary of éaﬂkara, Trivandrum Sanskrit Series, No,
188, Trivandrum, 1933,
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2

B. No.C. 809-C [1] of the above Library, unidentified and
uncatalogued, and written in continuation of the Sphutanirpaya
with commentary (No. C. 809-C), described under Text Ms. B,
above,

C. No. Jy. 628 of the Govt. Sanskrit College Library, Tripuni-
thura, being a palmleaf manuscript inscribed in Ma]ayalam script.
The present unidentified and uncatalogued work occurs on folio
11a of the manuscript. The text preserved is generally correct.

Appendix IV, Parahirar Sphutanirnaya-tulya-madhyamanayanaya
Gunakaraharakah. As the longish title given to the work on the
basis of the subject would indicate, this tract enunciates the multi-
pliers and divisors for the derivation, using the astronomical constants
of the Parahita system of Kerala astronomy,! of the Mean Planets as
accurate as those computed according to the Sphutanirpaya.
Periodical corrections of the multipliers and divisors are also recom-
mended once in 1000 days in order t0 maintain the accuracy of the
computed results. While the work does not mention the name of its
author, it is possible to suggest Puradahanapura-dvija (Mal. Purayan-
ntUr NampTtiri) of the 19th century A.D. as the author, on the basis
of certain characteristics that exist between this work and certain
other works of this author occurring in the same codex.

The edition is based on Ms. Jy. 568 [Q] of the Govt. Sanskrit
College Library, Tripunithura, described under Appendix I. This
work which had not been identified there, occurs, on folios 33b (line
3) to 34a (line 3). The text preserved is error-free.

Appendix V. Sphu;aniraa yatulya-grahamadhyamanayanam, in ten
verses, is a short tract on the computation of the Mean Planets. The
numerical figures of the Sphutanirpaya have all been converted to
the katapayad: notation. In addition to what is given in the
Sphutanirpaya, the present work supplies the zero-positions of the
planets at the advent of Kali and also mentions a contemporary date
(khapda-dina), with the zero-corrections (dhruva-s) therzfor, in order
to facilitate the computation of the Means. Inavery interesting

1. For these constants, see the edition of the basic manual of the system,
Grahacaranibandhanam of Haridatta, ed, by K.V. Sarma, K.S.R. Inst., Madras-4,

1954.



INTRODUCTION xxiii

concluding note, the author of the tract goes on to mention how the
said khanda-dhruva-s had been derived and indicates their comparative
accuracy. Possibly, the author of this tract, too, is the same
Puradahanapura-dvija, author of Appendix IV.

The edition is based on a single manuscript of the work, being
No. Jy. 568 [O] of the Govt. Sanskrit College Library, Tripunithura,
described under Appendix 1. The present unidentified and uncata-
logued work occurs on folios 26b-27a of the manuscript. The text

as preserved herein is pure.

Appendix VI, being Sphutanirnayadharitah Khandadhruvah
chooses Kali 17,97,000 as the zero date and gives computed results
for the True Positions of the planets and the Moon’s apsis and node,
correct to the fifths ('’’’ ’). No author is mentioned in the work
but, possibly, it is the same as- Puradahanapura-dvija mentioned
under Appendix IV above. '

- The edition is based on a single manuscript, No. Jy. 568 [T} of
the Govt. Sanskrit Library, Tripunithura, described under Appendix I.
This hitherto unidentified piece occurs on folios 34b (line 7) to 35a
(line 2) of the codex. The text preserved is accurate.

Appendix VIL.  Sphutanirpaydnitah Khandadhruvah. Here is
another set of results for the True Positions of the planets etc. correct
to the seconds for the zero date 17,97,000, the derivation of which
deserves to be verified in view of the differences found herein from
those in Appendix VI. |

The edition of this tract is based on ms. No. Jy. 568 [W] of the
Govt. Sanskrit College Library, Tripunithura, mentioned under
Appendix I above. The work occurs therein on folio 43b. The text
preserved is pure. |

. Appendix VIII. Sphutanirpaya-siddhau Kalyadi-dhruyau. This
186.1 minor tract giving the Sankranti-dhriiva correct to ‘the fourths,
being 07-40-34'-51"-57"""-36"""", and the Bhaskara-dhruva, also correct to
\?he fourths, being 07-00-1"-7""-3'""-40""", at zero Kali. This tract is found
inscribed in the first of the eight unnumbered and uncatalogued folios
at the end of 3 plamleaf manuscript, in Malayalam script, being

No. 5867 of the Kerala Univ. Or, Res. Inst. and Mss. Library, Tri-
vandrum,
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Appendix IX. Grahasphuta-parilekhah. This is a very interesting
work, couched in resonant sragdhara metre, perhaps complete in
eight verses, but, of which its lone manuscript preserves only six. The
author of this anonymous work observes, at the outset, that in com-
puting the True Position of a planet as seen by an observer stationed
on the surface af the earth, due cognisance has to be taken for -his
position being different from the centre of the celestial sphere as
well as from the centre of the earth, and due corrections effected.
Detailed directions are then given for constructing diagrams to chart
the True Positions of the different planets at any moment.

The work was discovered from among the uncatalogued and
unidentified matter towards the end of Ms. No. C. 809-C of the Kerala
Univ. Or. Res. Inst. and Mss. Library, in close continuation of the
Sphutanirpaya with commentary, (No. C 809-C, being our Text
Ms. C). The verses preserved are genperally free from errors and
the only regret is that the manuscript is slightly damaged and is
incomplete. ‘

Appendix X. Chayaganitam of Acyuté. The work instructs in
detail the computation of the gnomon’s shadow due to the Moon. The
Ms. was found interspersed with certain other astronomical tracts in
Ms. No. 4116 of the Maharaja’s Palace Library, Trivandrum, This
composite codex is catalogued under the general title Drgganitakramam
in the Des. Cata. of the Mal. Mss.in HH, The Maharaja’s Palace
Library, Trivandrum, vol. 11, pp. 453-54 and as Jyd-vaidhrta-lata-
ganitam in the Revised Cata. of the Palace Granthappura, p. 205. It is a
moderately old plamleaf manuscript, inscribed in readable Malayalam
script. But the writing is far from perfect, there being scribal errors,
omissions and repetitions.
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ADDITIONS AND CORRECTIONS

Page Line For Read
-7 1 agraf etc, Delete the heading
13 7,25 =gl agut
16 11 fafrasr aea fafaasmes
17 9 AT WA EAIAAT
19 1 | Add heading : WigrgzEg.
21 6 RATIAAH LR
22 5 wfmgsar <famfrazsa
23 26 AU 31w
24 1 SIS HHATAL- LCIELUES
25 2 fagta: wegega faeta:
' 5 TAEGE: FAET HAALFE:
27 1 fasiq Add before; gHIEwAT
29 1 fasiq- Add before : qugwal
34 4 Before this add heading : g8,
18 sgzfasia vgafa(?a®)dT
35 7 fawze- Add : (7 frai)
8 faga: Add : (? fagd)
14 afgd Add : (7 wfgd)
17 aqt arsife a9y Hifa
36 2 awatfa a(? ) waifa
7 7906 97056
40 1 geatany Add : (7 weataafan)
1 eqaral Add : (? femaiA)
41 42 1000 10,000

54 16 uncata- uncatalogued
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in all the five mss, In B, the reviser has filled these

10.

gur F WwWay

E. gfas

gaps.

A.B. gar, 11.  Gap in all mss. for 337 |



¢ rgzfaciams
( zarfrgmb= )

T 31 ST CERe g IgTEIRNTEAT: |
TARRAT  ARTIHREAEN ST w99 )

( wgraf wegafraa: )

gl gt o arat frey, aeanag |
R, qE gy, @9, gedway FAwl ov |

( =gt sisrafag: )

it JHIETRY [ET I W AIETNC |
599, IflagT, WwaaeRT, MArEar:, arEren sHw 19231

A9 FAfzNa aqaEEE Tg—Fd XAfq1 guea smian
qaian | Agforan: gagatar o ffoar Saga 1 fegfaa
gy | uFIfaar wiwgaq | o aEgA:  Gacadieay quaage
qAvceifady g wfadgdwE: 09y

Ay gafdai arafediag —qatdmfafa | gder ayifasr-
eIy (231 )1 9= wwifasr oafaag ((312) 0 Forem
Igegeafa: (oy )1 qgger afez: (o) 1 T gs=fAmy (3w
FFET AR (93) 1 W IAgEEeariag (vy) fqou gz

ag  WiaEA asafeimg—Wmdmfafs | gF9any
HEET  FIEqAEEAy  Gedmegenr  aeffedegiveatiar o
FIET o (¥3) 1 guedsfaag (3¢) 1 IR Oi9g (39) |
gEREaRaafez: (42) 1 FAEWgFT @ (203) n g3

Aqd :— 1,2, B.CD.EJF, A few letters left out, but gap. indicated._
3. G.H. wvg
wisgr c— 1. B, sy



sqryseqrd: 3

( wgi smanFagiaa: )

Fvat gl aERE AT ETVIINFRATATIHIAT 4 |
A TRRIAITACAT ISTATE CIeFATSTI ST 1 21l

( AT GTRAA: )

J: IETG WA HAQ ANTRGHT, AR |
AT, TFATIART, TANEIK) SCERTT QU

( wgrwi faraqsaifa )

gty mEr fewn, @S

T,  GIEEdEEAnE |

ALEIAERI:,  PAATWART

WA MANAIF, A € | g8 |

1 :fﬁ sgefaoraas qemwaw A
AFRISEAT: ||

AduRATRANfAIg—gival  givai agdda @mifafa A
atad: guifafadfar  wtwdai  gagrERY  gaigsn &
TI gFesAgfcemife | ek ggasy gwlaragarEala g
facrgana afomar Qsatar fafasands @A fosamEa:
IATAFT: T 1 Q¥ |

T AR qwaAgTg—da amgfir W@
(Re=) gfa 3=, ‘qug (qw) sfa goen) qwm (3¥0) 3fa
I ‘AET (0o) g qW: v ‘mfaw’ (gew) @ gEem
FEIY (gRe) =fa @ ouqu

™Y —1. A, @aifg
2. A, qrAeRr.




(3 0

a7 gaidiar faradysararg'—aaifafa |

FAarn, ggaarn’ famm, @aqm
faaral® srAgea garRfgraDsan o

n gla egzfavafagat deatwad amm
SYASEATT: |1

sqreqy :—1.
2,
3.
4,

E. fargaiaadig |
All mss. read only 77

C.F. famay (wrong)

The orbital diameters in yojanas given in this verse are :
Sun, 4700 ; Moon, 336 ; Mercury, 270 ; Jupiter,
5548; Venus, 454; Saturn, 9800. It may be noted
that the diameter for Mars (532), given in the text,
is omitted here.



sy Fsa:
| ( Frarfaaa: )
TR B IR, T
EAISTAA (A @uEan € |
e fager W TUTY vEE
aaT WigFEF@r CFars Ssm o

g IFqATmihn Fenfagaaaang—vangaassaffa
gy segidlaf wami ‘gafead’ (ywsR ) FaRA fage
AT (Q0,000) fauAT | @s°r AN €F: | faed grzafufaga
T qeur  aE:, facd fagar fgaw wg@a @sm W,
fasd weear fagea wgaw «@san wer, fasd gsawr fag
7399 g1 fasama wafq
sAaqqafa:— goma&y qar, J9b Fwem gEFAsgam-
gRAREE gFueafa:  sgifoan  wefagafassgsad  (¥R%)
TEEAr Wafd | geai I WAGSE: AP TH FTAAY, eI
waMaifa  scafqafagmfy @ gafo | q@: segsamafas
g (¥4 WFA 1 Feai qAvsafquEs gwe saFagoes
WIATD dqq | qF gauigaraa faa) awmgearg  qasig
WY N Aaw facdy o aq ‘gafara’ (¥¥&]) @ FIRATIFL
FEARY WA WART \ Fedd  gUEgHARAI] Wl WIAGET
TIRAWE ¥ 1 a4 Fufasq—aagiq  geaid: seqwam
AV, T HeARY AGIGAMRai: Ffa s @ra zfry ww
"I AT | FHIGEAFEAT: (YU&R) s=gIufa: 1 FeTAqomT:
wauta: |\ wwutatesgivfaar fazer  sarrafaar faga®
Feufasgied wafg | ggaamgaagor—
Avfarsazfa  andsgrofear g e |
w59 gmoafad  mearfesgwafad  earg
(IAAANY aforqard )

it i—1.  A.C,F. 1agiy
2. B,CE. Om, gig%
3. A.fawsg
vgefaviaasaq—y



Ve : egefactaaeR
( wFatfamT: )
FEAEY T AT FIRATAFIG T T G
TR fEemssg |
TSI qeatre, ReRaERT anRar
T WARFIGIRAE g5 o ganeEEa || R |
( naFeasT: )
RN AT ¥ § @eagud:  adan |
FAAIEET: TCN THIET AATRETRAgaRT qga l 3 |

gfa | fastardd Aufasq—afed fae wgaged g, aar
FIRAUAS: ¥, a1 #Aq fastq fegsar waa wgida o oF
wrmfEsaeqzrg 1og

A9 FHERY FTgAEAg—asaat @gfifa | a9 ssdai
FEARY £1AT €F: | AAT AR=IET AT T 1 qraweg queenfg-
mifgar egser wafeq, ot fasaafaang | ‘gafea’ (vwel)
FAT ‘gAY aeatws’ (Lo,09%) TEAT Mg HYITTHFA (vo,000)
aezar facd wyda fawsy @eum: gatfa@ w@@ ) fad sewn
fager wigaqarar agamar arfest « fgseft seds garg’
gaTarar faarfesraalsfy g 1 a1 qegureny gaqaeA wlhesmar
zfa seafaeqawara faeass u

79 FA! AqiRFAag—maraanf zfq @ aadlaad X
wrowaaal: F FEY €T (3%3%) AT gAaAT eNwaren WA |
srargagiof sramm@ERfasag TaNTaE g | senfkma-
qeadh RlArqanl AF0 WG 3941 #Agar qweet e
(339R) JFANET [EA FAGAEET: € 1) 3 ||

awq :— 1. G.H. gafaar (wr.)
2. A, 97 for gg:
wrear :—1,  B.C. 7dig

2. E.Longunindicated gap from grg to a1 in the com, of
the next verse.



freftdvseata: "
. ( weifagE: ) | |
T A AMETHERY WA, AR |
R, g ua: & FeaRd: wpdTEn awE s
( wsifaue: ) |
FEFEQHEAT AT TR IRIAITY-
T MR ITT fEan: Yo gETEEe: |
FENIRATT TAWETHL: I G-
W ARG A AAHT &2 T2 Il ¥ )

&
( argafaafa)

IR G gARRTEEY 3 e
Frasr seaikyaigesd  grmaRdar |

AT FER G —safemfs « weniewn
wafeagt wndfager qden weqwmifandq) @eun At T
w1 fasd giIRavgd: gdwnifawig | @sar wgm fasd
Paggda afagradw fawdq ( Fsr w1 aqesedtareT
facar\ faserq aftesarg Adarar fawanew waka o q:
weatfest: qatiidnddsar admAgacgTEY gar wafg wxyn

AT gsAfEargmag—eeasdfrenifs | ‘geal ATgeTmIga)
Fasm (4,%3,0%,20,09%) 50aq weasdfrgen FenaagaaTifawey
weRT feman | fasaiq weggd: gher wwifawsa e Afea: |
frraquesifavifenieg | gw semfawd framfemafiniaar:
weagafaser gdarua: ggwifasar wala n oy

AT AGAIAER AT qEFAfzAAr AR —arasS T ey |
AR FandateN war, geasdsfrary afs & wah

¥ :— 1. D.G.H. giw=
mear .—1, D.E.F. fawsg omitted.
2, D. agqiss?




1 g ookt .
MY T ONORAAORY T ISIREET
T € AR EEaURees s g

( Tfawemnn )

R wawnlgieoEy kA |
FelRd A agRemigy 1o |

TN TRFEAIATIN TaEragTay |
7o st qafrreRdd sar e @ e

qreary  famar frger @@ sgwlafmady fasten o § <
wszfegawg wifiee qay gramfiasdean agamAndfeafafadsany
mafaem: | am gany faeen aqewsesr fawst weddAw aem-
fegar: w1 & acﬂgmarfsrsa FeRqAAY  ATRPITT TG
‘ H‘szsﬁrﬁaaﬁ:nqqﬁsaaq ne

a9 graafzageanegamaang—feaar wgfenfar + o
grgafagan: WiAY: seqwnditea  greatiefuzat fagem  wediad-
qfgantear « qs8 wamfesasasad wafan o

sared gAweawer  feamraragq AT TiRiwrEeRTag —
wigtram? 3f |\ weawaak agwifafead oo qgweR O¥

wan :— 1. G.H. sediw- for ®ediat:
2. G.H, Wi for Hj
3. C.D.E, fgfasmq

wreql : CDF. gigm; E.af =

—_1,
2. E.F. gear for v

3. B.C.D.E, adwmd:, i.e., 7 left out,
4. B, gregifiss



/ | ferftehtscara: b 1"
| ( IATFATATHRIC: ) -
AW qRAYTET, 8 SEEsARTAsiTana |
TR Y ERyEm ey 18l
R SELEIEEE (E R
T o AT |
| ( wexifgasany )
AT Wt W e
gt ¥ wra dwwwE 0 ge
QN AT (EATRATE g |
ERIqFETRY AT aean Javer: |t Far @l 2R |

I gfa rgefiaass
weqaAgs i fgataiseaa: |

mifewre Fr sieefgy SEmg 9% A afewifer@a ged
gan fargeq greai g@car uatAacaifemafada ¥3d (13R) fawsa
weanegeny  famrew  fasd  gawegmyy facay Awad o
qIFacad guUEET AFATFigqIas: TFE AT 1 5 0

9% IFAAEE  GeFwg—A_gIw saarfz ¢ Sw gEl
(3230) 3f @ aftfg @ wra®a Fsgwma fagm Fufa-
sgarey:  eaR@EAqAla affy: agwmesafraramiE  an-
gfaoierr J@T gAdEr A TARaEd qeawqalIwaed  gAlar-
aTEr  grauenad: giey faaafa facnfost fagar w@Re-
qafrfadiadfaadg « @9 faane waaead  dewdy | €ERT-
gA@ET e g, ey mfafy o qq  EaRAGATHASAH
wafq y :-godn

FAAT  FFALIAT  AEAT AAAATTAIZ— FEAN A
wonfrenfs « SaE@ar wnmg seEigwegy Ry faeae

sqveqt :—1, E. Tqgacaw
2, A, yeYseewgy



v eqefotaank

wweawe afgumsmifasarfe? qag quyg feer i Fe-
ERIECE Gl -

a4 ufassn  ggwmiey @sur uma: |\ ax  fasd
fsaar fager wisRy aiew @swe womea aWifr fasd geest
g FaeRy galsw @ facar: | garfe fasd wezar fagen
fazaredy waoy dam  ghAwadienr fasard wafal ad
qRE GEcEARYadaany s geaar wafta 1ogg o

\ gfa rgefroiafagal
weqRAa W fretdsea:

wreat :—1. D, Hapl. om, from g¥ to gaex below,
2. E, faseorgfa: (wr.)
3, A, w9 ga} gean: ; C.E, 7 qa) waum;



T FAITISTT:
( sitarrai )

feafaR: GEREREH aarr%%rairﬁaiﬁmﬁt l
frvea e qRE: TR SUTERTRY § qaseastarll ¢
A TReIfTiTET T STEEEE AW |
TEATIA TS’ TaT ATadit WA gl R |

W e T A

W HeEwET  gd e |

At (et

SICEE s I Ut oo

WA QFEY qeadeq: egEfEal 9w qengAvd samae
FuaamEad  Jg—-feakadafcnfz | aFragE (R94,%00)
WA ‘wear et Frart (33,394 ) gadT fga [adr faaa
(Lo¥3¥s) sw@dd  fawsw wem:  afed:  sdenfc g
sl st w3fq | ger amaend o wfaawad gad
weeissar wafa g n

iflaa sfa1 TF amr @& (R334 3%) AT gragar
g% | sl gRoned g & qeRrdw wea@ sAreve: | udd
BIAT SATSRIT wwasar Iqwemt NSt sar waky <

g el 5f | qaEfead gredor a@ samm wewd ey
Aq wledoai@uET ga w@evst wafy | A7 camedAfrar e
fogaisar wafa 1 od wifger ofadr s aq
eFfqemfaFiza sgesdor dkar RO qemET ) 3

—

99 :— 1. E. Scribal om. after #s9: to T@ arar & in com,
of verse 2 below, 2. G.qwE

et —1. A, gradigd
2. A.B.C.D, argar (wrong)
3. C.D/F, u for aa



a4 vpzfotaae
( ®eifads: ) |
wWEAEd  Awgi| 8|
FegIgd, WEHad  wgreny |
SLREE @I Ty
gW TR wwa fEmgh g

¥ BN g Wy g
famiyd aiEd wRE |
TOURE  TEAREE-

=g fgs TaaE @ Wl

( yawmifesitamaan )

Qe JawiogeEm

A5 agiAlNE: gWeEAr |
SqE gUERATTa

TSEN T a0 g N

gd SraEgagEar Fearagaerg—easafaatafa | @aaT
grajsaq Ugd weaw  ava: dFAFAT oaaattra | agr wfg-
faad quieatasgiia | QX 99y gAY 9 93 w@sqk: AAT Q-
ifed famg ¢ g fediy wqd T @Y sWAW ¥
fagtg nvn ‘

AT ATIART T ATE— Fexfa | ®2 ufaaaaed afa
gheNg AT wafq ) 3 uleagefad ufegsmsgy = ufy-
veF1g faqiad e e watd | [ ufaaesizfas afarasgy 9
'{nmaﬁa BE AT waft1 ' ufodascfes wewg tagd
%-amwar wafa u %

gq yaifeiaagaag  fafn—dfafasr e o @i
facdigeas Qo (R fawsy  @sagenrqear afsasar s

aaq .— 1. G.H. wisifa®

wn®ay :—1. B.D.E, om. fagarg
2. Hapl, om, in all mss,



gehadisearn 1

AR Fegmy i
Ty AR TFS: I |
el HEFAE -

O HECHIEY EgIS i o ETRCHT
Tafgaid G g
sq  agr  dfehaat 3ART |
ST T R S
AT EaeeadEt |l |

( stz qEay STAAT T )

SiRiEc o O O SR = o
diea omeat gidat ST

wafd | wewdeat agfaadfadica fasegenranr afsqsar sfesar
#afd | ‘aQT-gronfaseFaifa: o | gl | weEy @
AR 1 R G fawsy @ed &d wifesardl faaes af Aifesat
feqpoivaea g geaisssd el qTSmaAl AAAG | QT JrSAT TGS
Wafd | AEmchwdesal @ Qeat oA @ GroRNT AT G
mfesaifa eqezr wafg o

afe g1 ‘qAT-gxd gagenfafacarfgie oy qa
gnaEifcsrede dfewaam, wasaEm  w,  Sifesamai
97 3fq | #eAr @EAn{EafesTal: At wedr  AvEAq Sarsa
qEar & agEdaniy  fagisr  faww qaw gaw s
"qafa v g5 |

T AEEEArIgamg—aragataat sf | aagiar stamr:
IR EATMESIMANG | FRAATRG AT AT AN (T 3.5 o-d)

W9 = 1. ACD.F, zicaifad (wr.,)
2. B.G.H. 7711 gaveacgfagiaat ar

vz fadaqrnq—1



Ve egztioaa=

=R MenfwanEam-

Ty &, SqrEEes g r W& |

G S EE BRCTERIRIE

JEATAACATRAY 959 € |

LAY FZTAARE-
| 8 wawnitagy T @ 0 ge |
AEAEATEANAl A RvwaaiEy |
weqTqiTE RIBSET W agRIsTa® TUISHEE 9g: 1221
YNRd AEARAN F3 FAwgEt T T
TR F% THACE] REEEENN qatar € g

gearfedlaa: | Sogatat @ swimdaniy faalsw faszem g
gaar: canfefRad: « o madr afsasar @ear df famea
fasta stemfiasmifesaiatmaral g | R0 A g s
fgasadengiy, ‘ararfia’y (R}4) fadq) eA@ &

aq  uAfesmvai  qewardramg—qewfafela TaEd
rAfesd wggaawd: ‘@t fadanfa (sate ¢qr) afsdata-
gatgeiiged  grgai@andn  fawsy  wed AR
qqd: il Qo

g SsgraEEay falawig— easqwidfy | TAeqEtd SAIFA
aeq gestarg sqr@idan o G emeqaiqg  faaysa’ fasar saT
wafa | qar TEegsTigAwssiag  farmudglavsagfzar @easan
ygiafy | gaeqer  ggesfa gassstag  earrdaniaatyar
TaFqsar sPPadfad u g

A IR Eaa): FugTREER-yneafufy | maufa
Fafag aafaard afad: n ¢ 1

WAy :— 1. All the mss. om. %. It is supplied on the ‘evideace of the
extraction of this verse in other works like Putumana
Somayaji's Karanapaddhati, 6. 19, 2. A. a7
sqredt i —1, A, fazisay
2. C.D.E. sg-gap-wadifa
3. D.om, wife



Mwﬂl: | "®
qs) gl QuEEETh W
gaidat ¥ g WeEger @@ |
g QREES:
gegrdtat  quIegeisan | 93 |l
| | ( wraegeafa: )
RFAEIFZTEE I FAREHaTaqa |
fgaT FNFRIFEWEANRATR SR 0 ¢R 0l
( wewor: )

FEIT LFARIEFI T A FFAMEHS |
TG STREGE T g1 FqT AF AR 1| 4 |

99 AEAT YEFTIAIG— WA gaifefq ) wrdEd Qw
TAEAAEAN  Hewalq | @ gald|ar wegegEn €Y | gued Wy
weargr gd Ufmitarge: s gt g 99 fagdagaa-
TFT qF | qal waeEgerd gcArd] Fdfaead: u g3

79 TeATgARTg —Rifews s 1 ek ganm @0
wEdfeawifesar  AwafasanEdaiaEda gacd geEeaTay
gepiag 1 Fw Awufed aegw, Fqaifedt dwafafa @@
weeegaafasiata 1 ¢ o

FIAFTATE—MAGART | 73 FFaifad: wifewd deanfesmt
Taifed disad, gmied qeaq | @ Pfecagepadn dEage
SFIIHTN gear aqred @ WEEHI: 1 LY

wam — 1, A, waenfy
wiRqt :—1. E, om. from M to sFiwqmifgdeaz (com. on verse
15, below).
2. A.E, sszsifad
3, AC, saaifzy



Re vgefirotauit
| ( Araege qeneay )
TR ARy
sRTaff | s wsa )
T AR qEIRR |
g9d  (Rawpmey gloeam: |l 2§ |
T 3 e SR e e |
TATE TRRT T T TFAT ¢ MRHEAEHQ 1| 29 ||
[AREYT AR ST SRAIRET |
Areararaigyersan TFarsiid® agwe w52 ey’ 1=

, u9 weaf arecgesfFaEat qEraTAg—geeaaafa | e
wmegaftd: wrdalsagaer  arasuigaiin  afgeat wew sl
dfagmal w9t W@ wd fEarew 9Ea 1w
gemewteT: wagfigegeda FAesvgent  Ifgmmfafa weasd
qui 7y gad Fraveay ww afamEam: o g0

ga: wau suifrgaag—wRafa gl WFTE 0 g
FIFHIR TGS FAT A@IT qAYH T FTAT JET JIGEALT
T Fiqaged wfgar mEFs 1 9w FEGE  SheAsfesa
(@Yo 3. qy) FemfagafaaqsRy T FOATAAT | gAY FOAFTEY
u% 98 TgeAraswl wafg | g Avganfy fEsgar fagen
THIAFAFAANGLT A ANFeT FA@ErwANT o[ Jarearsdy-
FG THEAZEA Wafq | qeEegar weeger wafg i ¢s u

awq — 1. ACD.E. 97
“ 2. A. #7IF9:
3, A.B.C.D. gmifaa
4, A, FUgIT: TG WA
egrear :—1. A,C.D/F. gea< for &1
2., E.om, @3r
3, The mss, read only #\s7



geltdseara: ' RN
( wrgegenfa: )
m‘rﬁtﬁa frfaar e Arariew T |
TERIFIRFSEAT Taeld o &g |l 28 |

Ry | TeRATEd  Gete |
TR 2 RAgT gepaag I e |

( AAARATA )

T SERT T QOO a6 A |
AEARIE ARG TR ARSI 8 1R

a9 TeaaR  fRwag— saseesd  faeeafc grent
Tl | B UG Afewsd frearat gage o e
JAT STGEAT gear e R gewatgl HeE gmMREA' 974,
Fgaifed? mufafy) gacqamifesd faaegmear  gear Fifrpa-
gegqar frsamr  fawsy  gcasy®  afea  ‘Aifewarzadawy’
(3o 3.9¥ ) seafeaamdald & gatx mdisd fragay
gemalq | 3 Faaifer gam, ymfed® wufafs) ar qeegE-
afadafa 0 g_-ko

AFIMIAVAAT  WRERSAT  AeagEafagenyg  spearafag?
FERIUIL FEH | q&F  g9%  FAAIATIAIARIE— wraATedfq |
TATANAEA FEAATU: AFNEHOAAT | qEq HSAH  ANFIAAA |
qAAT—Feqsavaql  ‘ArARIATET (wRoo ) WaWIAuR | faszig
'TFQAC (Go0) AIAT TAA: | faser+a@’ (3o ) Tear wwrn: | fase
fagfurd facan:

AAMET WA ATAET AU 9a% 997 AHEA
farm@qy a7 wEem i Fawy Wiy, fidaer w@iTE

qaq :— 1. C.D. om. %9 2. C.D. indicate an extra gap.
smEr—1, A, wsafd 2. A. T9uifasd

3. BD,om. 3qin 7ewsy 4. A, &dzwfad

5 A wgxufs® 6. B.C, &3 (wr.)



R . epzfrsirand
T A g5
EEDIE 1 e o ko I
ST TN O
THTGRG  Srgaiqrean &2 0’ |
( wifiaesan ) q
FAOIFIET QUFEAT  IgATAEar Bl |
R sTfaaser Rfrg At Reamwe 130
( SoEwsTFATT ) |

AT g RenieaTga e |
TYFAT AN g G g e R

QAANAE Fea NaAq ) qOr JRIVAAG GSHMAR - Fear
qqT N7 | gAeqr qgFw W fafafaswsa qsar swone
MIAATAT e 11 R¢-IR N

7% Sfragsaragaag—sauAineit | gEanR: aEa gie
AAISTAAT i ‘qadid’d (93%s) fagen faeaar gamar @&
Fifegsar ara 1 gean: |ifedenr ame o 30

aq srrnﬁan«atratramg—a‘tw&’uqua | FAFATTET @
RIeal] FAYRT  (LAKAFIEAT A FORAF IR fwsa
dsgeq A9 gAEAEHIFAnGt  fagier fasd moseeay
IR I LR |

waq :— L. C.D, grArgqst (wr.)
2. A.C.D. qiargsa (wr.)
3. C. g (wr.)
4. C.D. faaifaar

sweat .—1. E, fawsy for fagea (wr.)
2, E. gan (wr.)
3. E. fifesar am (wr.)
4. A, IIFHA



gatdisea LT
( wEAwTEERY ) -

figfausrarsfe:. @30T qRA @i |
-~ 'y =) oD
qRMEIEEUHa:  (@FUT  GARHEE bRy |

ARSI e, ASHATEATFG g0 |
AT ATARTUN | TEEET: RICH qewren (151

(aT)
FIRACATHEASTAFREAT  PISATEqT  goqaT
AGAT TSTIGIR, 999 AT AL |
s @AY, q ARAMUWEIsY IS
RAEEAIGd F § e dsgu qa ko

qq  FUAGAIE  AgarasAgqaig—fagafgatqa 1« fagafga-
TEAIFSFATFT! IEAMT FPT FEAF (L¥¥) TG qA1FATT
qasgAIgd arared 9qasua fawsa wsdrersar TifaFy 1 3y

fasmweafa | arwgsal quv fqracg fafw dqor ameldq
fawsa &s9  ‘gArRr’g (R0 ) famiex fwseq w@swa gear
dAsy GAY HASAET ANSAF | QrsasAr ey waAlq | qEArn
wifedtras 3T 1 R% N :

Aq IAgd agAugsd ag—wfasmagafa,  wifasmy
agsaar fagear w@vadd geassd fasaar fager geam fawsg
wsgeq wWiq Ameg=Ad 1 aq galedr WAt gEnsnfend wAig
qaqe ¥ wafq | weawd g (Fq0aq 1 fzAew wew famgrar wed
T AWERIA T FA: 1 [Gaeq  [IATC S GFA TSR]
AgQIET: AAfad $19q | qs¥  agdAufasy, fefagwdAi
ATEIRA | SFF T WIEGI0—

sFEi agar |y dey quEd AW )
AR o WIAT sagaAqI"E wA |
(Sarady, sanges:, Fufawifz 3)

Wt ;— 1, C,D,common om. of the following bracketted portion :
faeqr| da:, in text verse 25, to SgATaT in com.] FIET ;
F. grmar at



% vgzforan
( OIFATFAHIFITC )
foargdy TEFRSE @ A9ged 06 |
TEIGRLFAF STFINE gamew a1zl
AraEgeEl RREATE T AvemrarEig: |
T FAE T G FIETEERIEER 128

gfr cgzlroiaars
HFEFEIAAA AV gargsena: ||

gfa 1 qemg SWIOTR OAR, IIFAT G A FJAA | AIARTT—
Sauiged feqosanigs' m afs a3 fapitsar  asafwufawsy
wst Haa=ifgae fasd SRataaaq derrd wafq v qaweaFIcgRA |
% q SsmEdamfTraye sifesifavaaread a3 wguar 4 F1d: )
geeaeqifa 9wy seuegamify  wfeqarafy dagaq @ @@
FE: 110

T

qq MOUFATIET g3G5F1X efad=gegzEat geF1d dg—
facaigRa 3fT 1 FTUASF TIAGIIT FOFARTR TA], MHIIAT
o1 Waqsiwaes g qAATIT  FAUNET | HT IO
FATFATINEATAT GATGITT AT NP F1d:1 wHex JF qfaq
gaearmng faed fagdg)

qAEd  AWAAAY Al TEAATRTEEAr fAge®  ‘mamgw
(Rq,%00) &at @ facard & galdlat wegegdy ‘gegaly o
¥ wRasgersieaEfast: wffa i 3s-:%

gfa egzfruafagal
. ' WIEFIITAA AR garaisead: ||

sareat . —1,  AE. aswia#
2. A. Izgifeeay
3. A, gar
4. CD,om. @



Y TGALSETRT:
( fagia: )

TAAAEEIANQeT:  QUqIrd Wagava: |
FEATRAAEA] FEITN: T JA WOASH | TF S |9l)
( FATEHE: )

M U RIRYTAHT faaei

FEIIONEE T AR g |
W SRR BaF @0 A fa
TGN {9 @ Wi w3 1R |

A9 SFIEIAT WNEEhE asaq g9w A qaaTae—aai |
EEATATAT  AFREFIA ASA:  Tqeqqwnaddfager  frsaar
fasisr @sar qrea'gamar fasfar wafrd . g waAsfr @ o
fage:, sesalagarmds afagafadagaiisnaraa uu

AN TEEEHFIAg—qaTer fasifify | caqralaen fas:
qIHIETNE Aty qEREweE fger ssafageaiT 9 gar
‘gefagamizwn fanSq | @ & fasaar o fawsars facaifas
T WERERERRY WEATAN | MY QIO 9, wAgad
ufafq | @ w2 9 wge wafa o« ww gfR ST
gaega@mfet 1 3

wreqt .—1. B.CD.om. ¥ 2. B. om, wegrgemi
3. E. qwafaEs: 4. B, om, uIq
5. A, wiaq for fasq 6. B.C.D, om, %5z
7. E. om. %«
8. D.om, 57 to €Y in the next line,

wgefaviaaran—yv



% egzfroiaas
( Agi AMSATEHE: )

AN FATIERN  WEeEy  WiRer e |
frfier A SeFERenE ALREST T 733 O U3
AR, TUET FASITATRIU (AEaiiadEa |
ARG FUA G TR SeRy, FreE Emnt el
FRTRIERE FIRGARIEIAT 8 FAY HRIFEN 41 |
FATEFTTENEE 0 e uEaerEaed | v |
Set B R L L O G B
Jar: IR § AN gReIgRgTEaaean 18]

Cmg ARl anaegefaged du wAig—wEEET
zfq 1 FEET weeegdva: MshewAs  famead famien faed
stedzag: | qeng deat aifesal 9 qIEREAT N R N

qresifamfafa ) Qedival gEiaEggaFaRn gar s
fawsy @ed  grawaqfifasay  famiesw  faeen geraafegan |
Sfersai  fagew THEwREWA gar  aead andifesd e
gaiteat fawsard uaifessr waq: ¥\

feRamERir | ¥ anesemfaf sAw wifewd T8
Neai gqys T FAN AFA  qARAAAT AT AFFATY |
g oo | qeEd fAsaar fager oA fawsa weaw A
FA@AT weRERRY ®egald , F AR A9, yarrgufafa @
FEm: TFET: WMGEEEr TSN I d F fafaaeAsiaFwaTiay
JrATHE R 11,95 ) |

waw .— 1. F.93a 2. B, aumfaaiy (wr.)
smedt o—1, A, yareai
2. D. Unindicated om. of itardiwat gt
3. B.C.D. Hapl. om. after the word figek in the last
line up to this fagea.



wgeifosnma: - Re
( fastazge: )

freTitTRTEE o aqmﬁtmr
SufeaEal (Mgaisaara: £ IR FACTHT ISl

( zivmnfa: )
FUET TR T FANITAgE ey |
T NgTEET I auEy AR aAgg )

R FEAREAT  CANFENE , ARUEE |
FIATATT TIFQASTIHSTY @q FA W@eE TG 18 |
( gug=ar: ¥ge: )

JUFAG IR, ARIRIEgRT AT |
TgTRisear frs rdieat asd agrasariraee 19 ol

aq faggqeafy aiacgafFamg—faduamifaafa | fadqat
desuaa Ay qagaiq ! 9 fagegiesn . fagd  foam
frge fagagiesva fawsa @san fasraaearat amafaear: e i

UG QN ASAFTARIG —Fojeq  qIgreacafs | TAFTe
Faiq qSwAan faaten faseen god afagrey A WTIE-
i afagider  gaarssd aFudy fferad  gaedg ) FaaiEy
fasodg + §7 Feawfa fagar afagdomed Aeawadt  E@efAlq |
Fs mrrfa?r gaq | FFAIRA g WEGAY asfedsta® gaq
qeq® G | qrENd: MEqEdsid awfE: | s 0

o gUgFA: IS —agwaiiy @ gagwady
IRAsHIERRG qTIRifesy aFTaIfiezaag afegary® faga-
wiear faga, wrasva fagen  gafagamr faszar fawsig
A FFEQEA AT 1l 2o N

seal :—1,  A.B. F32QY

2, All mss, read only gfesgaiy



g e frotaee
TR waE T iy w3 e |
e FA agUE W fwar o wig daw g2
SATATISAIE, ST O T T A @
¥ TR FHCE! A THH T PRGS @@ 1gRU

( gugzanifa: )
ETR SR ARz
FEey giaga: FiasaE |
eI IR S L
ISt wafy T qda 93 |

aentfesieaifafa | &% AneReEY AAW wAEA Sifesarat
q9qe & gafq qgq dafart fawar gt asEor g2

smmgefafy |+ sat aawndga fagea MasuT fawsy
qoq AR TaAeaRge geRatq | Ry gWORd ud, MaeId
=ufafs | 33 sty ufaezs = 9kaT 1 g gOgHAITA-
TEEY wafd ngn

A9 FAGTAFATAAIE—gearnaeaq Ifa | qFACTALT T2V
TFEer 9l FAT qET F1EWT NawE qgr FEiEa fAge
wq fawsaissd granafanigdg | facer sgenfnrafy | Measiaw
g gaaf gt awfadafa 0 93

i et . ot

1. A.BC.E. wau:

2, A.@q

3. B.C.DF, 7§
weat -—1. C.D.F. fasuq
2, A, om. wgrort



wgetseama: | e
( fﬂﬁﬂ@ﬂf“l‘ )

JUEFIrRAEad ¢ R RYwwew |
wPREEERE A9Ed w3 |
SMMEATIET Mg /W Wik
TAEAT-TFTE TR e § FOSTTR: || 48 |

( HEURFATT )

FRRFRAAI T Wl

AR ERFEaeR Rt |

Py gagReagHzat

a9 ETRUAEd qagFA: w9y |

g fagorgzaframag—aaa-asagafafa aargefaday
Axa%ad fager fadiazar fawsarsa: oA 919 | TET AGFIET
T g  fagagrae: | Ak faswar g fadagiesa

faasaissq: wmafaeds: | FATAIINGTINES  TqRIH]
qAH WY N
Ay degggravAgTag— wegugrafafa | =

TGEArFEHT  F  sARegugeafaeEay | CESeaaaEl g
fastagiesoia  fagaq wirEsuiq  fasaarcd FEqagaws | ga-
gy fagfagefrgare Wiy eReaRUIAlE  FREUEAY
IR EL

smeqt :—1, B. Hapl om. after & in the last line to this 77 |
2. A. Therest of the com, of the verse differs : I fasrar
firgen fasaar gd Foalan-ami FFaugracy | qgouifade-
RAIAIG IFAATE JAPHN: FFAGAT &1 |



Yo et
( SisrenE qaraTy )
It A Wl Qerices
T3 FILT EFAATI |
et apied aEETIw-
Preaee Frawd aRfrgaE 1 25 |

gl exzfrotaass
WNSRGLIAGT AR wgatsemg: |

Al

wg Cguge fggmicawig—-Aat @y zfg | Awmaraig
wa serafegden weawifanddor gfgaat waa:, awi wy ofifr-
WG  WEIFOT  AFAET QAo g sdemy |
AT JeAAT 1 Q& N

gfa wpzfasiafagal
AMTLEIARA A8 FIH{seatq: ||

mrear :—1. B, om. H7 to WITEE14H, two lines below,
2. D. Hapl. om, from 357 to &5 in the next line.
3. D.E, #reasof
4. D.om, xR



WY YSTHISEANT:

( AETi gMATHATAR )

g RAAEIRSEl  gearehEar s |
TRYAPGIARRTE Sl Tt TTg TRaEHr 1)

FETAENE TIRERCEE a7 g W |
TR o, R fver fre qagfa FE AR 0

ﬁ:ﬁﬁ&ﬁ% q Hfﬁ AqIS+-
TARd 7 fwsg Bt |
WegReTaEneal T

FMRTHET Aedissm wm N3 |

M9 FRINAT YNATRAITARwI—g-geagat-afa | giea
rgifergsy  famisn  fasesew  Fifesal cacamewwent  fagen
‘qeenq FF (Qus,99% ) TEAA fawsay wed  galdam
weEaES wafa 19 n

vgeaarafda | Fgeadfegaey amfeny gdar e
s | FRRny §  awdafgagdege 9 w0 kel
%9 famten faed ¥egR 1 @) AFfT mAw F @ weawd
fag Fasaaissy rAfesd waa: n z-3b 0

WhrgRTFaT gaarfa 1 faelqd  wmangealu frge fasaar

"aq :— 1. D.E, add here wsq (wr.)

wmreat :—1. A, adds here re



r egzfciaas
TR
oFAl TR RIRRE gFAiq |
RN SLEFIRIH-
GO (CHI 2 R R Lt ol I
PSR ANFEAISET A
7Ry FAEARIRY |
CURLUS IR SEU It O
At § AeAr Y |

( fagtaen ymeEeRIT: )

Q9 FAT AIST LA
40T 0T T W A |
T AR
Jufarsiiaiaea:’ @z el § |

fassa meqes an aedagrawaniy fagea faseenr g Afewd
gusFatal: 0 Falq 1 qET qFHAT T ANFAGE  FO: |
anwa  fasaar fagar awa fawss gavd adiEa gegifzagy
Hegat, ded gARY w4, AaErgufafs « §  gOwm ggegEn
€ 1 grEragu-agmimfayaarmat: o 3e-%

g fagaemfa pragesag—atfy 1« yiafadag -
ggiraln fagenr faswar fawsa =iedl wegnfasta® « qex o
FUan dAT  AAF faugaw 1 weqnfadge frsaar fagea
gfaagiralor fawsa wicdl ymafaga wafa 1 g o

—

waq :— 1. C.D.F. Tmagarzareay (wr,)
2. B. fx#Ysat faga:

wredt :—1. A, €399 for a9l
2, A, #safasq:
3. A.wegfggd



qewsissara; 1
( neafa: )
AFFRIET 97 TN, TEERTET g |
TATERT FETRIAFAT FeATRET ARAT W T Mol
e egefauams

FREGTIATH W gsFRIsear: |)

T YNATAAITATG—NBZRTGAX g7 1 IegogreaRata:
qigwaat faqieg faszen T AT Feanfa aggdweaas fga
Forq fawen a1y gdafa 7 gssatq ar yivemenfntafr n ooy

gfa egzfaiafegal

AMALFTTAA ATH qIRSEANT: |}

8" I— 1. A, Marginal note in Malayalam in the Ms, reads :
| “Arardwear afgm’ Trg@deq gwagez | Meaning : ‘There
is some doubt in the portion $ruryarkagatya sahitah.'

wEn —1, A, %

eg ol g —y



WY TSV
| ( ®EAAY )
‘oAl fgdia gf g 9 W/ ade |
TEEITH AT TIEH: @Y FTE AP JeRTa darqaaq 12|
QAT SRR ERTaea qmgaa 3n av | |
ST EATRARASATSSARTAT FFHEN: |l R

AR g T A A STRASRRSH |
LekIEEREpEEe R sp e S B et GUUER

A YYSEFEAIAE  FIATARNAG — Fam@ainfq | #g-
A ey gd  asmRaEgE] Siosaral 9 quEd
gepalq | Samad maafesneT  wgyfoareasy Wiy g=sarq |
aq FTASIAq AT N L 1

aragAanfs |« wi@awe  wifesaan wifasamda af
ATAHT [TeT SATHIE AT ACHAY , T2 HAISATZTAT HAATAT
frsaared wey , FTAAW gMfaT qav: ST Y gRATSAT | 4T
T sfamfes ¢ Feaifand®  ao eanfaden ggRTsmt ) an
rggRashd  gfgor, Rifenfasastad q@u 0 AT g
fag agwa¥sfany aagaaamy , e FmrausaHEr
st pzfaga n-3 0 |

amd :— 1. E. om, verses 1 and 2,
2. B.C.D.F, wausy (wr.)
3. 'C.D.E. gap for arear ; G.H, gtear for aieat

wyreqt :—1,  A. adds gaiea
2. B.CJF. zfemfas
3. A. s3afdt
4, D, Hapl, om, from 5&%!{31:" above upto this {qﬁqwn



weRseaAI: W
( ITaw™Y )

AT FRARTEEA TERTRRT A Fae |
T4 wRRE  fewed oY sefeEe iy

I ﬁa”mgtﬁ: TETSTRTY: gﬁiwﬁrawu
asﬁrwa g 9% 4l mﬁma meaawga 0yl
( nfa: gz )

BAAANME ALQ [T (ragaes,” gy |
TR MEafadical wad wng Ta-aegds i § )

A9 SIATATIANG —qEqgarfaemle | Fadawen gensat
graFA g qe@ewlewr  favsuisdsm g 99 wie-
AARETAT TR FAAANGAAY | Fraasaeq  fgdaaRd g
Ufgwzwrg faaifad asammzaa@g gdvaad ttfirsraqugawl
aersr 9%° queAg fralfad 9 ageaesE wafd ww-y

gaaaimfafa + Saww wfgadw afgd  sswmsEm
FAWAIY YNAAGEGEg IoAas  famen fasd Fwgg ¢ qay
AT Aty qaiisat qedasewr fager Freaar Frasaisar
eafa: o gar & c'ﬁ‘tfavzrqu gFRasres fager fasaar fawsarsea:
q®: 1 g

aq:— 1. CD. fawmad (wr.) ; F.H, fawasd (wr.).

wareqt :—1, B.C.F. gegis for a=arg

2. Some mss, defective : B.C, w@rg-gap-e& ; D.F. arrag-gap-
@ ; E. enagad

3. B.DE. qgdad



" | ey firdunet |
QI AT T O Tivesay |
AR CTEEEATAT g3q Crreat Qi quwg I )

( EviEweR: )

TF: & RO TS I SIReEa |
Tiif T TFAT FEATTN AT TNWHEQ: G T AR N = |

gumesAfa 1 gast ggon wegafa  asgufasmaosadT
(250) Frgd quFrx | fasat ‘eqafgegy (wRo%) FEAAT UAT |
g gt geifa QUFRY faged graaur fawsarssd qfasad )
d TEr UIHEA, JFANMG FIFAIEAT ARAT 0o 1l

g safafd | Ay agEed quIFIU @Al ,
qmaY gaq, FFafEEum sf qer an gEfaeasr @ -

GWET A 9 wawg FErEaq | @ fagfg: qmasw  gfa
fafese: 1=

aaq :— 1, C.D. Hapl. om. after =1 in the first pada to this
‘ =T ]

2, H. g, rev, to Y

sqreat :—1, B.C.E. wegaafa:
2. A. Hapl om, of bracketted portion i wSgwd (I3eqg
FHATFRA)
3. D. Hapl, om, of bracketted portion : fangr=aaiex (in text,

verse 8, first pada, to ug=aw)
4, B, gFUs)



qESYSST: {0

T TR Ry |
TR FH Y R T Eege | & |

ISR € egfeqt Fant g feam )
TN, IFATEH TFRATO FeGrrIrSTITeqa 11 ol

( weamaTiea: )
PETANTATAG TG
iy aef gerfagfin oeT |
AN T IR AT A
Frafifgamn  emaErRw Qe
gfa egefroraass
FYSTEFIIAGS' AR GESISEATA: 1|

h ameafag egefRoraass’ |)

& r@agErcaifa | gwfasd yugrakn fga gaFdA
fawsay g =sdlgr yaugegey degalq, F  gaRy ga,
varrgafafa ) gRawe g queraker fagar gmEswA faed
geF1dY, freaed aisay, fowd fagisafafs n <

qAsEAFT | gFATNIT AZN  YISTIALT FoL: TseT WaAfeq |
ferg =t fefgwmmisft s@em: « @ 9 g@digEvE {30
wieRea=' qagw’ FaAAgeriiufed qa aeadwgfzareraug
gfgnar fasan \  wverasaafafacgasas egefmarames
gearfafasaw 3 gfa oa 1 go 1

&Y i— 1. G.H. giaegemad

2. The mss. read only fsiay
Tqvear :—1. A, med for a4

2. B, agq 3w (wr.)



1= egxfactaass

qY AFATINGIF qeaqad gfa—gaanfy | SreAorss
aftgaffaggzads war faufwandid @ gegsafognas
qieq | ggAEfraafardan fg amw obfaasE g
afa & ud g geApIssMIfAfaadw ageamn: gaffe.
ggrmagugn  seatformifefadafatfear.  gawet wagfda
faag 1 gen |

gfar egefroiafagal
YESHGIATA AT SEBSTAI: |

L gaear g sgfoafaata o

gy —1. A, FGAEI

2. Mss. read only & for af

3. B.C.D.E. gqrarqr

4. B.C.D.EF, om, fw

5. B.C.D.E, #uiq (wr.) |

6. A, Post-colophonic statement : ‘@ (? )Miwa dwemfe-
Frai gfa @ (Sphuta. 3.15) wulqad g¥-g): gem: |
‘Fosaready s’ ( Sphuta. 3.18) sfa woi: sifasweasur: |
Whg¥erad Fegagraid e g7 | [ This sentence in
Malayalam means : bhakendra-khetantara is the same
as kendra-grahantara. | ‘Tdiferteal’ wax  (Sphuta.
4.11) wgdseqd @redd |



qAeH: ¢

gefrnadEas:

Y RIS

( w=a1TFN: )

AT & MWEAEZT T
I FAIET MAaET T |
] qoued  egeframed
TS sosaweqHa |l Q i

( wearfagwrny )

FAfd wemgafa @=: w0 WeEnfy =gawet |
' 71

Tqaq TgaaN & aRw gl Avt ‘ertafiR iR |

a9t ami g9 gu-ar%ﬂgﬁmt' IR |
TEqA! T qIEARE W g Bl AR g |

¢ -
YTl I FACTEAN T FWEH FATA |
qul gl § SgaTE W Sg-RA-Rad-w-Ann 1w |

»*

~ Ms, : Tripunithura Jy, 568 (P),
1. On vv. 2-5, see Sphuta. 1. 10-11,



nigaea: {

sidey FF0 AAIIEARAT TQAMAMN qeafiag |
FAIRE @ TOERE FiewadEl ag gaam: Iyl

( AgwHeqRATAT. )!

Sun 4,32,00,00,000
AT AT

Moon 57,75,33,21,009
e TUEIEIY gaT |
Mars 2,29,68,62,959
TR R e

Mer. 17,93,70,1i,ll2
‘TRt || § |
Jup. 36,41,72,296
‘TN FHlargAEl
Ven. 7,02,22,70,775
‘gt g e |
Sat, 14,66,26,695

I G R GCIRE i

Apsis 48,81,23,229

‘TETRE MTRT gREAr’ ol
Node 23,22,97,832

(0151 O < (UG G B
gaiicEmi W ® & |
AT qAEIgIeT-
REIEE A IR C AT 1L S ]

1. On vv, 6-8, vide Sphuta 1. 4-7.



tpefrvizaug:
( weagizmfq )
Kalpa days 15,77,91,75,17,019

) g v mg%lasmﬁ

At 9 R0 qRiiRAnE o0 e )

( wequelsaaaar: )*
401 189 334
‘gaa’, AR, T
- 859 598 54
‘qutae, ‘Geand, g |
AR AT FHY
T FASFEIETISY |l 9o |

( weqqrawamT: )?

223 477 214
‘i, ‘A, ‘A
932 702

T, e, Ml s
TAETHRMAT WL JTq
IFaT € 9T "g w99 |

(weqifasraraay )

4569

1 I L LU R
1000 .

THRFAFIR g |

¥

Cn v, 9, vide Sphuta. 1. 9

On v, 10, vide Sphuta. 1. 8
On v. 11, vide Sphuta. 1. 9

4. Onwv. 12-13, vide Sphuta, 2. 1

wer-

egfaviaaeag—¢



wawes: §
gt & F TEOEAn T
S | ‘élzm’ﬁz AT £ | 2R
FTATSIANT TG T
WA TIATRQTHST |

TREAeT g Tgae
FEATRAT @ g0 g & 1 23

A » 0
T FE AEE
QRS FEITEATET § & |

( wemfqareaaay )’

57,019 4569

el g W ey
70,000 )

FEeaAT'a gamTEy | 28 0
10,000 | |

AT’ EEAAn
CRUEEINCESIEUEIRS Ol

60
fe ‘Aatsg SR de
crpiice ik e RS IC W RN

( gt weatfmaar: )

Moon 0‘-1"—21'-21"—36"’
qa wEfE AW &

Apsis 37-28°-50-9"'-36"

AT A |

1. Omvy. 14-15, vide Sphufa, 2, 2



rgefuviadug: .
Node 67-21°-18'-43"-12""
‘B T T
Mars 117-18°-9/-21'"-36""
TRTRTEAErsse 1l 45 |

Mer. 117-20°-12'-28"-48"
i ol |0 C L GG |

Jup. ©7-15°-15'-55"-24""
Aot gRE g ST |
Venus 17-5°-6"-0"-G"'

‘T AAsIIEE R
Sat. 117-10°-22'-48"-0""

‘Gt R Mamamarssi I go

FEAOAr: §F AT
qAT W ge FEr |
FEATRS WAAQIT G

4r-5 80"51'-57”-36"'-0”“
‘A MEETETEEEgREE 1l 2z

( wemfan-easyat: )

Sun 27-18°-5'-6"-24""-0""
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1, Onv, 1,vide Sphuta. 2. 3
2. On vv, 2-4b, vide Sphuta, 2, 4
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1. On vv. 4c-5, vide Sphuta 2. 5
2. Onyv, 6-9b, vide Sphuta 2. 6
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1. On vv. 9-11b, vide Sphuta. 2. 7-8
2. Onvv. ll¢c-12,vide Sphuta, 2, 9-10b.
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1. On vv, 13-18, vide Sphuta 2, 10c-11
2. The sense is TqIFTANFH ALY
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1. On vv. 2-3, vide Sphuta. 1. 4-7.
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1. On v, 4, vide Sphuta. 1, 8.
2. Onv, S, vide Sphuta. 1. 9.
3. Onv. 6, vide Sphuta, 1, 12,
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. On.v. 17, vide Sphuta, 1. 13-14,
. Onv, 8, vide Sphuta, 1. 15,
. Oav,9,vide Sphuta. 1, 16,
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1. On.v, 10, vide Sphuta. 1. 9.
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1. On vv, 4-6, vide Sphuta. 1, 4-7,
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1 khapda-dhruvannal Sphutanirnayam Kkontu saksmamadyittu
untakkiyatu. Drkkinulla khanda-dhruvannal 1 khanda-dhruvanhalotu
okkattatu onnum suksmannalalla, ‘Ahijfianaikasadhyal’ (17,10,080)
ennoru khandavum dhruvannolum Drkkinu Accuta-Psiroti untakki-
ttuntu. Atinu Parahitadhruvattekkal adityante dhruvattinu raptili
erum, A khanda-dhruvannal Kriyakramam kontu grahanam ganippan
pratyekam untakki-yatdkunnatu. Atukoptu & khandadhruvanhalum
atinogottuknunna khandadhruvaninlum Kriyakramam kontu grahanam
ganippane okku. Sesam ulla Drk-kriyakal okkeyum ippol ivite
ezhutiya khanda-dhruvanhalum itinotokkunna khandadhruvannalum
venam.  Enne suksmam dkayum ullu ennarika.l '

1, The above note in Malayalam might be rendered thus :

“The above khanda and dhruvas have been derived by
accurate computation according to the Sphutanirnaya. Khandas
and Dhruvas for the Drk (system of calculation), which do
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not accord with these khanda and dhruvas, are not accurate,
Acyuta Pisarati has computed for Drk still another
khanda ‘ahijanaikasadhya’ and its dhruvas. Therein, the
dhruva for the Sun will be 2 minutes greater than the
(corresponding) Parahita-dhruva. That khanda and its dhruvas
have been computed according to (the author’s Uparaga-)
Kriyakrama specially for computing the eclipses. Therefore
that khanda and dhruvas and other khandas and dhruvas
which accord with them can be used only for computing the
eclipses according to Kriyakrama. For all other computations
according to Drk, the khanda noted above or such khandas
and dhruvas which accord with them, are required. It may
be noted that then alone will they be accurate;”
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" My, : Trip. Jy. 568 (W), verse 2,

1. This sentence in Malayalam mecans ;: *“These are a Khanda and
its zero corrections computed using the Sphutanirpaya.’’
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* Ms, Ker. Univ, 5867, on the first of the eight unnumbered

folios at the end. It begins with the salutation harih,
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. Ms Kcr Uhiv. C. 809-C, written in continuation of Sphuta-
~ nirnaya (Text Ms, B) and Tantrasaigrahaparyayaih Sphutanirnaya-
samprokta-Bhagansnayanam (App. HI, above),
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2.

A little more than a third of the right end of the folio bas
broken away. However, a transcript (No. T, 584) of this
ms. prepared about fifty years ago, on M.E. 16,1,1098
(A.D. 1923), preserves the cotire portion, except for a letter
or two at the end of each line ; obviously, only a smail bit

" of the ms, had broken away then. The lacunac in the ms,

have been restored here from the said transcript.

Ms. broken ; gap tentatively filled,
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.’.

Ms, broken,

The ws. ends abruptly in the middle of a line with bhavati,
indicating that its archetype, too, had been defective,
Possibly, the work is an octad (astaka), as several such
works are, in which casg, the further two verses are lost,
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Cecurs in the middle of Ms. No, 4116-A of H H. The
Mahafaja’s Palace Library, Trivandrum, catalogued as Drg-
genitakramam, The ms, is far from perfect. In the edition here,
the gaps have been indicated and emendations to corrupt
readings have been suggested, wherever possible,

1. Ms. reads ¥4qT, emended to T,

2. Four lines from here and part of the fifth (i.c., sa%aT: to JF
%) are repeated by oversight after the words F(-ATHA(TAAT
qorTEd in 3b ; after this the scribe again begins to write 3b
afresh.

3. Ms. reads #1751 ; I3 in the repetition mentioned above.

4. Rep. omits 5. Rep. reads ®1%

6. Ms. #4air ; Rep. Fzalad 7. Ms, om, &

8, Ms, reads A®I:
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Ms. reads &%

2. Ms. corrupt. The kranti-jyas intended could be given by the

expn. gATqt FIFFET HF: |

3 Ms. reads zaq

Large unindicated gap comprising of the rest of verse 5 and

the whole of verse €,
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Ms. § for 7,

The ms, actually reads the colophon in Malayalam as : Acyuta
Pisarati untakkiya Chayastakam, It adds,

again in
Malayalam :

itil natette $lokam tatkalatte whippan (‘The

first verse here is for the derivation of the (desired) current
time’).
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