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Foreword

THE Ganitamrtalahari of Ramakrsna Daivajiia, a seventeenth-
century scholar, from Amaravati, Andhra Pradesh is a splendid
commentary on the Lildvati of Bhaskaracarya II of twelfth century.
The Lilavati is a compilation of concepts, formulae, and examples
in arithmetic, algebra and geometry which were prevalent in
those days. The Lilavati is still treated with high esteem among the
scholars of India and abroad alike.

There are many extant commentaries on the Lilavati other
than the Ganitamrtalahari. Prominent and published among
them are the Buddhivilasini, Kriyakramakari, Lilavati Vivaranam
and Lilavati Vasand. Lilavati has only rules and examples and
it is written in the form of verses which cannot be understood
easily. The Ganitamrtalahari explains the rules in detail by giving
the meaning of the technical and difficult terms and showing
the methods of working of the examples. Only through the
commentary like the Ganitamrtalahari, Lilavati can be clearly
followed. This book, Ganitamrtalahari, edited now critically for
the first time from the original manuscripts by an accomplished
scholar Dr V. Ramakalyani is a noteworthy commentary on the
Lilavati. This student-friendly volume systematically explains the
mathematical formulae or mathematical operations along with their
examples. This work typically demonstrates how comprehensively
and logically the Indian scholars approached the mathematical
problems. The present edition, with an Introduction, is based on
the collation of eight manuscripts, one from India Office Library,
London; one from Royal Educational Society, Bombay; three from
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Rajasthan Oriental Research Institute, Jodhpur; one from Rajasthan
Oriental Research Institute, Kota; one from Bhandarkar Oriental
Research Institute, Pune; and one from Central Library, Baroda.

It is with great pleasure that the National Mission for
Manuscripts presents the Ganitamrtalahari, a critical commentary
on the Lilavati, to the scholarly world. It is my belief and hope that
the Indian mathematicians, and students and researchers across

different domains will find this work immensely useful.

Professor Pratapanand Jha
Director
National Mission for Manuscripts
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Introduction

THE Lilavati (1150 c), written by Bhaskaracarya II, was so popular
that the great emperor Akbar got it translated into Persian through
Abul Fazl. It has more than fifty commentaries, a few of them are
published and many are unpublished. They are preserved in
manuscript form in various libraries. The Lilavati is mainly a work
on pati-ganita or vyakta-ganita (arithmetic) though it contains
topics of geometry and algebra. The text of the Lilavatiis composed
in verses. This has been the practice of the ancient Indian Sanskrit
scientists, as the versification has facilitated the oral transmission
of knowledge from teacher to students in the Indian tradition.

The Lilavati of Bhaskaracarya (b.1114 ck) is a compilation of
concepts, formulae and examples in arithmetic, geometry and
algebra prevailing at that time, in such a splendid form that it is so
popular in India and abroad even now. This work has been
composed in verses and many commentaries are written to explain
them. The Ganitamrtalahari of Ramakrsna Daivajiia is one such
commentary which provides explanation to the rules and working
methods and solutions to the problems besides explaining the

technical terms.

The present edition of Ganitamrtalahari is based on the
collation of eight manuscripts, one from India Office, London, one
from the Asiatic Society of Mumbai; one from Bhandarkar Oriental
Research Institute, Pune; one from Central Library, Baroda; three
from Rajasthan Oriental Research Institute, Jodhpur and one from
Rajasthan Oriental Research Institute, Kota. I thank all the
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authorities of the above libraries and institutions who have provided
the copies of the manuscript from their valuable collections. This
critical edition is the result of my strenuous labour for more than
a year, during which I devoted most of my time to it.

In this critical edition, it is sought to restore the text, as far as
possible, to the form in which it could have been originally written
by the author Ramakrsna.

The Lilavati constitutes, in fact, the first part of the Siddhanta
Siromani. The whole text is prefixed with different tables of
measurement of weights, volumes and length. The Lilavati contains
around 270 verses. The teacher addresses the disciple with the
words, bale, matimati, kalyanini, sakhi showing the affection and
concern of the teacher to the learners. In the Lilavati, though it is
a work on mathematics, Bhaskara conveyed information about the
Vedas, Puranas, Epics and Nature too. Apart from the chapters
treated by earlier pati-ganita texts, Bhaskara has included kuttaka
(indeterminate equation of degree one) and ankapasa

(combinations) in his work.

The titles of the chapters in the Lilavati can be listed as follows:
Definitions and Tables; Place Values of Digits; Eight Operations of
Arithmetic: Addition, Subtraction, Multiplication, Division,
Squaring, Square Roots, Cubing, Cube Roots; Operations on
Fractions and Cipher; Miscellaneous Rules: Inversion, Finding
Unknown Quantities, Problem Concerning Squares, Rule of
Proportion; Investigation of Mixture: Interest, Purchase and Sale,
Allegation, Permutations and Combinations; Progressions:
Arithmetic and Geometric; Plane Figures; Excavations and
Contents of Solids; Stacks; Saw; Mound of Grain; Shadow of a
Gnomon; Indeterminate Equations of Degree One and Combination
of Digits.
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Some Published Commentaries of the Lilavati
BUDDHIVILASINI

Among the published commentaries of the Lilavati, the
Buddhivilasini of Ganesa Daivajiia of Konkan region, stands out
for its characteristic treatment of the original work and the
upapattis on rules of the Lilgvati. This has been edited by V.G. Apte
and published as Anandasrama Sanskrit Series (ASS) no. 107, Pune,
1937. The Buddhivilasini is an erudite commentary on the Lilavati,
written in 1545 ce. The Buddhivilasini provides upapattis for almost
all the rules of the Lilavati. There are about100 upapattis in the
Buddhivilasini. Ganesa’s upapattis are through verbal explanations,
algebraic methods (using rules of bijaganita) and through

geometrical results and demonstrations.
KRIYAKRAMAKARI

The Kriyakramakari is an elaborate commentary on the Lilavati.
It gives explanation for each rule and example of the Lilavati. This
is written by Sankara around 1534 ck and after his demise, it is
stated to be completed by Mahisamangalam Narayana in 1558 ck.
Sanikara declares in the beginning that his commentary is easily
understandable by even one who has less intelligence. But the
commentary consists about 1,000 sarigraha slokas, a few after
every concept or unit, which may be from earlier (unknown)
sources or the author’s own. The Kriyakramakari does not use
algebraic variables. A few rationales (yukti) are given for rules of
Lilavati. Verses 112-16, which are dealing with Combinations (as
in ASS no. 107), are not found in K.V. Sarma’s edition' of the
Lilavati with the Kriyakramakari. But verses 190a and 190b are

additional verses in this edition, which are dealing with the third

' K.V.Sarma (ed.), 1975, Lilavati of Bhaskaracarya with Kriyakramakari
of Sankara and Narayana, Hoshiarpur: Vishveshvaranand Vedic

Research Institute.
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diagonal of the cyclic quadrilateral. The Kriyakramakari contains
author’s own examples in many places. The Kriyakramakari quotes
a lot from many early scholars such as Aryabhata, Sridhara,
Brahmagupta, Govindasvamin and Bhaskara I.

LILAVATI VIVARANAM

This is also available in print along with the Buddhivilasini (Apte,
ASSno. 107). This is written by Mahidhara in 1635 ce. The Lilavati
Vivaranam explains the verses and works out the examples in the
Lilavati.

LILAVATI VASANA

This commentary is written by Damodara Misra,” son of Datta
Sarma who was a great scholar of Jyotisa. He learnt under the
scholars Genalala Sarma and Sudhakara Dvivedi. He was teaching
in Kasi for some time and returned to his native town Janakpura

and continued his teaching.

Among the commentaries of the Lilavati, as seen above, only
a few commentaries have been edited and published. The
publication of more unpublished commentaries, which are available
in the form of manuscripts, is desirable to bring out all the aspects
of the Lilavati. The critical edition of the commentary, from the
available manuscripts, precedes the publication. The critical edition
of the unpublished commentary the Ganitamrtalahari of
Ramakrsna Daivajiia is attempted here towards this end. The
Ganitamrtalahari, edited now critically, for the first time, from the
original manuscripts is an important student-friendly commentary
on the Lilavati of Bhaskara II. The verses of the text enunciating

mathematical formulae or mathematical operations are

> Dayanatha Jha (ed.), 1959, Lilavati Vasana by Damodara Misra,
Darbhanga: Mithila Institute of Post Graduate Studies and Research in

Sanskrit Learning (Pracinacarya Granthavali, no. 8).



INTRODUCTION | 5

systematically explained in full and examples are worked out in
detail, from which one can understand the way in which Indian
mathematicians approached the problems.

Author and Date of the Ganitamrtalahari
National Catalogas Catagorum and India Office Library Catalogue

mention the date of Ramakrsna as 1338 ck. If this date is correct
then this would have been one of the earliest commentaries that
can reflect the ideas of Bhaskara II, more closely. The last two

colophonic verses of the Ganitamrtalahari are as follows:

CATadTRY: YAAEHURE HRHET 3 AT e |
ST eTaTcererats sfifasgd Tevfarar fdia 1gl
There is a son named Ramakrsna to Laksmana, son of the best
astronomer namely Nrsimhha. Always devoted to his guru,

Ramakrsna has obtained the knowledge by serving Sri

Somanatha, who is known as Sri Visvasirya.

I AR O Sgfaigad s

e TR darde g |

FETTIH g2 &0 AT (FETTgAe! 20 fAd) TreTd ot Tewnfad
U& gafadt gefRigagreand fg warwar 13

This Ramakrsna wrote the commentary for the pati-ganita work
written by Bhaskara, namely, the Ganitamrtalahari, which gives
the real knowledge, in the Saka year, “nanda — 9, abhra - 0, rtu

- 6, ma/mahi - 1 (1260 or 1609)”, in the first day of the bright
half of the full moon by the grace of Sadasiva.

At the end of the Ganitamrtalahari, it is given:
zfa sifedasya Rgafagasumewiaiar damadigf:
TIfOATdeTe YT | FAETST

The Ganitamrtalahari, the commentary on the Lilavati, written
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by Siddhanta Daivajfia Rimakrsna, son of Sri Nrsirhha Daivajfia,
is completed.

But the Bijaprabodha says:

3 ot srRTafiesiAgedamTHs- A gvIGaTya- g idtagas-
HGWIERIE SISTEle e FATE: |

Granthalankara of the Bijaprabodha is completed by Siddhanta
Daivajfia Raimakrsna, son of Laksmana Daivajfia, son of Sri

Nrsirhha Daivajfia who stayed in Amaravati.

From this it is known that Ramakrsna Daivajiia belonged to
Amaravati. Obviously, “@&Hugagga” is omitted in the
Ganitamrtalahari statement.

In three manuscripts (A, B, G) it is given in numeral as Saka
1260 which means 1338 ct. In four manuscripts (C, D, E, F) it is
given in numeral as Saka 1609 which means 1687 ck.

Clearly, the date of the work is to be decided from the internal
evidence. Ramakrsna mentions Gangadhara on a few occasions.
After the explanation given to the example aye bale lilavati matimati
...,an example for numerical addition and subtraction, Ramakrsna
tells about Gangadhara (GL, pp. 9-10):

SOOI Hedidh R Sreheara: GaSTHTTSdie R edeare 3=

RIS MR R 5 AaaRIHd Jod:

While discussing the example, “H@ S sHeAAH .., for bhuja-
koti-karna-nydya the author says Gangadhara has explained well
in order (GL, pp. 90-91):

IGTETOTGTA Y4 felfEeTa] THITeR0T ErahTaRuT dehHuT ARSI
When discussing the method of squaring by splitting the number
into two parts, mentions Gangadhara (GL, p. 17):

STATATGAATRIRYT RITRIGT fGIoT e suR: R IaR =%
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TG AfchTeiaedt TRTEROIHIG! 1 THNTCH G Tg: |
Gangadhara’s date has been fixed to be Saka 1356 (1434 cE).> So

Ramakrsna’s date cannot be earlier than that of Gangadhara. So
Saka 1260 (1338 cE) cannot be Ramakrsna’s date.

Ramakrsna quotes the words of Ganesa Daivajiia (b.1507 cE),
while dealing with drdhasarijiia in connection with the first order
indeterminate equations (kuttaka) (GL, p. 142).

STUER AT FRRINSST 9d UshifaRe-Taa eve, 31T gfcd §97a

3fA g d o o a1 hAfeicoh GoTad ot WS9et eedsian & 3fd

TR R0 €6 T AT id 3a: | 3 e

STOIRT ARV ey TaTaae: |

The date of Ganesa Daivajiia’s is fixed in accordance with the

colophon in the Buddhivilasini on the Lilavati and date of
Ramakrsna must be later to this. In the final verse of the
Buddhivilasini, the author gives the important information, i.e. the
date of the work:

SrfetareRrhrsigRaraged 2¥ &' fasymadt wrfg wfe At fiarst (g3) |
Aenadgaghd gaar o shefariorradeeradd: 1293l

In the Srisalivahana Saka 1467 (i.e. in 1545 cg), in Vi§vavasu, in
autumn season, in the Madhu madsa, in the bright half of the
Lunar month, Gane$a, who is born in the race of best
mathematicians like St Ke$ava, has created the nice commentary

on the Lilavati.

Date of Ramakrsna is not earlier than 1545 ce. He mentions
Munisvara in several places. The commentary Bijaprabodha on the
Bijaganita of Bhaskara II, written by Ramakrsna, commences with

the verse:

oS W A 9ae g g% |

LN

3 Bharat Bhushan Mishra (ed.), 2002, Ganakatarangini by Sudhakara

Dvivedi, p. 47, Varanasi: Siva Sanskrit Sansthan.
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TR AT Mieawardand |

I salute Bhaskara, who knows everything, great guru Somanatha
and Muni$vara, who is very self-confident and an ocean of

perfect truth.

Atthe end of the paribhasas, after giving the time units, Ramakrsna
says that the explanations of lipta, vilipta, etc. are to be seen in the
Marici written by Muni$vara (GL, p. 6).

L o A

Y Hebed! faiferea gfd Tegamedr FgegH-igRpaadiet 999 |

After giving the names of the numerals up to eighteen notational
places, Ramakrsna quotes from Munis$vara’s pati work, where it is
said, in the numerals represented in the place value system, if a
numeral representing any place is missing then zero is to be placed
in the particular place (GL, p. 8):
AU FATIGHTHIE I BT TH{TaRE e HRGTare!
TR U] T T WIGETERII T U5 &1 T Jee s udenrar:
TN Hgl e Yedt SerHTd aa=ifd’ Tafd |
While discussing the method of subtraction also, Muni$vara is
mentioned (GL, p. 11):

ik feTdishH a1 ST e er el HHGEHAIIpadTe aRE foiead |
T eI GoAshA Ua quiferdt T foh 7 g deaermi siaq

How the order of numbers is said — written by Muni$vara in his
patisara. As the left order is in lip7, in the same way in numerals

also.

The date of Muni$vara is said to be Saka 1525 (1603 cE).’ At the
end of his work Siddhanta Sarvabhauma, Munis$vara says that he

has written this work in Saka year 1568:

4 A, B read ISR |
> Bharat Bhushan Mishra (ed.), 2002, op. cit., pp. 84-85.
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W1g, A gaeussEfieigai g assady |
STTTFTEIGHTIH QUE ¢ ATRITATYSHIYTA TAHTH T |

Also Ramakrsna has mentioned Krsna Daivajiia in the context of

dealing with excavations (Lilavati 214-15, p. 124):

7 oy =y g feial  3fa e gt o aa fyaqeeatad

3 =i geqas QeSS aATHR <& AT 9 g8

A ARG IGAG T |

Krsna Daivajiia has composed his Bijapallava in 1601 CE.

Ramakrsna has mentioned in his Ganitamrtalaharithe works and
names of the mathematicians Gangadhara (1434 ce), Ganesa
Daivajiia (1545 cg), Krsna Daivajiia (1601 ce) and Muni$vara (1603
cE). From this it can be concluded that as denoted in numerals by
manuscripts A, Band G, Ramakrsna does not belong to Saka 1260
(1338 ce) and he must be later than 1603 ct. The manuscripts C,
D, E and F, from Rajasthan Oriental Research Institute, give
Ramakrsna’s date as Saka 1609 in numerals also. So his date can
be confirmed as 1687 cE.

P.K. Gode’ also confirms this date of Ramakrsna with the
available evidence from the Bijaprabodha and Ganitamrtalahari.
The following lines appear in the manuscript obtained from
Bhandarkar Oriental Research Institute:

TTIEER SAfAfegemvT fRAfEdie g&ies @ued | 948 THER

TRIUSHRE TG |
This is the endorsement of the scribe Yadurama, who has written
this manuscript. It appears from the following verse which is part
of the colophon that Yadurama was one of the friends of Ramakrsna

at whose suggestion the commentary Bijaprabodha was written.

¢ Sita Sundar Ram, 2011, Bijapallava of Krsna Daivajiia, Chennai: The

Kuppuswami Sastri Research Institute.

7 PK. Gode, 1930, “Date of Bijaprabodha”, Annals of the Bhandarkar
Oriental Research Institute, X: 160-61.
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The verse runs thus:

A AT YRa: gordatdgl geTe |
AT URITaTac T A Hed gEETgafd afgH |

The above facts induce to believe that Yadurama, a friend of
Ramakrsna, prepared during the period of composition of the work
(granthagrathanavasare), a copy of the work for his own use. This
enthusiasm was natural as he should be one of the intimate friends
of Ramakrsna, who inspired him to compose the commentary.
This copy prepared by and belonging to Yadurama is dated Samvat
1744 or Saka 1609, which means the time of composition of the
Bijaprabodha is almost identical with Sarhvat 1744.

Gode® writes about the date of Ganitamrtalahari. Julius
Eggeling describes’ the manuscript available in the India Office,

London, as follows:

The Ganitamrtalahari, Lilavativyakhya, a commentary on the
Lilavati, composed, in 1338 cE (?), by Ramakrsna, son of
Laksmana, grandson of Nrsirmhadeva, a pupil of Somanatha,
who was a native of Jalapura on the Sahyadri range or Western
Ghats.

Eggeling could not interpret the fragmentary chronogram in the
colophone #gr%qH ... on the basis of a single manuscript and
therefore relied in his above-mentioned description on the figure
given “23%0”, as giving the year of the Saka era. The figure “33g0”
conflicts with “nanda - 9, abhra - 0, rtu — 6, ma — 1”. The date of
the work based on this chronogram comes to Saka 1609. Gode has
already shown the date of the Bijaprabodha to be Saka 1609. This
shows that Ramakrsna has completed both these commentaries in
Saka 1609, i.e. 1687 CE.

8 Gode, 1930, op. cit., XI: 94-95.
° India Office Library Catalogue, part V, p. 1002.
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Other Works of Ramakrsna

In the Ganitamrtalahari itself Ramakrsna mentions two of his
works, namely, the Bijaprabodha, his commentary on the
Bijaganitam of Bhaskara II, and the other is the Kalpalata (GL, p.
34).
RIGHE IS @& PRI aTaa stol HEgH | STIg=aaRIog]
FemEd T |

A number, subtracted from zero, becomes negative of that and
this is famous in algebra. The other special rules on zero must
be seen in the Bijaprabodha.

The Kalpalata is also the work of the author as given in the
manuscripts A, B and G:

37l feRgpgIufE] T THEWIashaaedeardr T8d feRagamst
O 3F&Y &Y Had: i (GL, p. 149).

Here in sthirakuttaka how the guna, apti and desired ksepa are
clearly said in the Kalpalata written by the mathematician
Ramakrsna.

Manuscript Details

Six complete manuscripts marked as A, B, C, D, E, F and two
incomplete manuscripts marked as G and H are consulted and
collated to prepare the present critical edition of the
Ganitamrtalahari. The description of these manuscripts is as

follows:
A:  Manuscript A is from India Office Library, London, IO 2804:

India Office catalogue says as follows: 1807. Foll. 90; size
12% inches by 6% inches; fairly good Devanagari writing
of 1838 cg; (thirteen lines in a page), 26 lines in a folio; 42
aksaras in a line. The first page of this manuscript says that
it is bequeathed by John Taylor M.D. to the Court of

1 C, D, E, F: TeaAwIasahdaedeidar |
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Princeton from Bombay, on 20 April 1822.
The scribe writes at the end of the manuscript:
Yad §¢\9o TN XTeh Q934 HaTHI ... JeHTe FOTaE o foregt
HATER | TNG: TG, TG |
In the Sarhvat year 1870, in the Saka year 1735 (1813 cE) in

the Caitra month, on the fifth day of the dark fortnight (the
writer is Varasabadaya of Nagapuram).

This shows the manuscript is written in 1813 CE.

B: Manuscript B is from Royal Educational Society, Bombay;
RAB/BB/HYV, 271, 50ff., Nagari, 39-40 lines in a folio; 56

aksaras in a line.

The scribe has not given the date of writing except finishing
with a salutation, “HRHEgR TH:”

C: Manuscript Cis from Rajasthan Oriental Research Institute
(RORI), Jodhpur.

SL. no. 2897; catalogue no. 36600; paper manuscript,
Devanagari, Sanskrit; size: 30.5 X 14; number of folio 63;
14 lines in a page, 49 letters in a line; complete, in good
condition, vs 1839 scribe: Harisusasava; 30 lines in a folio;
49-51 aksaras in a line.

oY gie=: &g 99 aq FRean: |

Td GO U=AG AT HIAG @AY |

Yad 3¢ 3% SNETHR Yarye fadt § 7% for.a. gfgyar,
NERRIGH!

Let all be happys; let all be without deseases; let
all see good things and no one get any sorrow.

Harisusava has written this in Samvat 1839 (1786
CE), on 9" day bright half of Asadha month.

D: Manuscript D is from Rajasthan Oriental Research Institute
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(RORI), Jodhpur.

SL. no. 2898; catalogue no. 36771; paper manuscript,
Devanagari, Sanskrit; size: 24 X 11; number of folio 80; 11,
58; complete, in good condition, vs 1866 scribe: Sivanitha;
Pl. - Tonka.

feifed oot Rigee Sl | it SUBaR w Jiam

Yad ¢ &8 | Y 9ag dr@HITSHAT: |

This is written by Sivanatha at Tonka. In the

Sarhvat year 1866, on Friday, the 5™ day of

Jyestha. Let there be auspiciousness to the writers

and teachers.

Manuscript E is from Rajasthan Oriental Research Institute
(RORI), Jodhpur.

SL. no. 2809; catalogue no. 19508; paper manuscript,
Devanagari, Sanskrit; size: 33.5 X 16; number of folio 71;
17, 44; complete, in good condition, nineteenth century.
No information about the scribe.

Manuscript F is from Rajasthan Oriental Research Institute
(RORI), Kota.

Sl. no. 3959; catalogue no. 4524; paper manuscript,
Devanagari, Sanskrit; size: 26.2 X 11.2; number of folio 169;
10, 39; complete, in good condition, vs 1862 scr ibe:
Bolanatha, s/o Lakanatha.

Tafy giee: Og g9 &g fFRm=n

Hd JgI(01 U= A i Fgg-EATgEN |
aq 9¢ER W 9 YaHA AU garae faut
YOI YeRaTer TFRTEHRN fefed w@rd sitefierrem
WA feifed 3te G&oT el SHadi o1 Wisif=ian 3179
Il afd, o7 AT | e S T8 | qu
HFW AT T9: 19RE] | Formeg I



14 | GANITAMRTALAHARI

On Friday, the ful-moon day, in the Sravana
month of Sarmvat 1862 (1805 cE), this is written
by Ramarao Munsi for pleasing Sri Bholanitha.
Let the remuneration be given earlier. Let there
be the best anugraha of Sambasiva. Let there be
good. Salutations to Sambaparabrahmavisvesvara
and Vasudeva. Let there be prosperity.

Manuscript G is from Bhandarkar Oriental Research
Institute, Pune, Ganitamrtalahari (Lilavati Tika), no. 281,
new no. 24, Author: Ramakrsna, Extent: folio 89.

The catalogue says the manuscript is complete. But ff. 1-51a
consist of the first half of the Ganitamrtasagari of
Gangadhara Manuscript G is incomplete. In G, the chapters
up to Sredhivyavahira are from the Ganitamrtasagari of
Gangadhara. The chapter Sredhivyavahira ends as, “gfd 4t
AR T GO TR eR e SeieaagRiag c: FaT”
(folio 42). Only from folio 51b, from verse 172, the
Ganitamrtalahari begins. Folios 51b to 89 consist of the
Ganitamrtalahari.

Manuscript H is from Central Library, Baroda, Lilavati-
vyakhyd, 12688, Author: Ramakrsna, Extent: 12; 700,
Nagari, incomplete. 12 folios, 21 lines with 80 aksaras.

This manuscript H consists of commentary in a mixed form

with a few pages in different chapters as follows:

Chapter Combination Series Geometry Misra-  Series Misra Geometry
Name vyavahara

Number 2 2 2 3 2 1 9

of Pages

Though this is very much incomplete, one important reason
for including this for collation is that the end portion of
Sredhivyavahara and beginning portion of Ksetravyavahara,
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which are omitted in all other seven manuscripts, are found
in this incomplete manuscript, which is very useful to

complete the critical edition.

A close examination and comparison of the readings of the above
manuscripts show that they may be divided into two sets or families
consisting respectively of (A, B, G) and (C, D, E, F) and an individual
manuscript H. Both manuscripts A and B have legible letters and are
readable. It can be presumed that these three manuscripts must have
descended from a common non-extant ancestor (say X) due to the
following reasons: In all the three (A, B, G), the last colophon verse
states that the Saka year in numeral to be 1260 (g% 3380 UIHf),
interchanging @ and ¥ (for example 7& for %), numbering of verses,

common readings, common omissions, etc.

Manuscript C has uniform small aksaras. In this even the numerals
fit in so well with the letters that it is not easy to trace the numerals in
afolio ata glance. The writing of the scribe in manuscript D is somewhat
different and demands more time to comprehend. In the eleven lines
appearing on each page of manuscript D, the four lines (lines 4-7) are
faded and dull and difficult to read. In E, the first two pages are damaged
and throughout the manuscript, there are loss of portions of passages
(patches of empty space) and most of the Lilavati verses are not
numbered. But often, the variant readings in E are found to be correct.
There are two different handwritings in E and it must have been
written by two scribes. Manuscript F is with big letters and less lines
in a folio. These four manuscripts must have descended from a
common non-extant ancestor (say Y) due to the following reasons:
In all the four (C, D, E, F), the last colophon verse states that the Saka
year in numeral to be 1609 (FgTigHg! 2&0] fAd), ™is written correctly
in most of the places, similarity in readings, etc. It is difficult to decide
about manuscript H obtained, as this has only 12 folios, without
beginning and end and with missing folios. The available folios are
also jumbled. But it has a large portion which is missing in other
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manuscripts. So it stands apart from other manuscripts.
In manuscripts A and B:
(i) ¥and ¥ are often interchanged, for example, ¥ for 7,

[ for Gae, HgH for Tew, AT for ARITRIH, ¥ for ¥,
¥ for §d, &4 for I,

(ii) @ for W, for example, W for Ve,

(iii) afor &, for example, 9 for &I, a9 for FTOTY; and

(iv) 99t for 9Et.

In manuscripts C, D, E and F, a&#T01 is given for gegHTor.

There are common variant readings in A and B. See footnotes
1-5, 13, 15-16, 18, 25, 28-29, 32-33, 42-43, 45, 49-51, 54, 56, 67, 72-
78, 80-85, 87, 89-92, 94, 96-99, 101-07 and many more. They have
common omissions. See footnotes 41, 93, 161, 235, 239, 244, 247,
272, 291, 318, etc. For the common readings of A, B and G refer
footnotes 426, 436, 445,461, 468, 478, 488 and so on. Footnotes 464,
489, 503, 506-07, etc. show the common omissions in A, B and G.
From footnotes 34, 57, 70, 110, 142, 147, 162, 181, 189, 206, 209,
215, etc. the common variant readings in C, D, E and F can be seen.
Also C, D, E and F have common omissions as in footnotes 348-49
and so on. Manuscript H mostly has acceptable readings though it
has a few folios. This can be presented in a stemma as follows:

O

|
R

B
<
N
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Let O be the original work, R be the archetype (lost) from which
Xand Yare derived, X, Yand Z are common non-extant ancestors
and A, B, C, D, E, F, G and H are the extant manuscripts.

Special Features of Ganitamrtalahari

Editing a Sanskrit manuscript in mathematics is a challenge as it
requires good vocabulary of technical words. This critical edition
takes into account all the reportedly available manuscripts of the
same text. In this critical edition sincere effort is made to restore
Ramakrsna’s writing to its authentic form. The Ganitamrtalahari
does not contain upapattis like the Buddhivilasini (1545 CE) or very
elaborate explanations like the Kriyakarmakari (1534-58 cE). The
objective of the Ganitamrtalahari is to make every learner
understand the calculations related to the problems easily, by briefly
but adequately explaining the rules and providing the working of
the problems in detail.

i. The Siddhanta Siromani is said to have four parts, the first
one being the Lilavati, followed by the Bijaganita,
Grahaganita and Goladhyaya. But while commencing the
commentary, Ramakrsna says:

gt rerard: grarfaerE=< g for
FRIHH: AT OIS oa] SRTTUURITE] faaey, -
Bhaskaracarya, the author of the Siddhanta
Siromani, after the Patadhikara (last chapter of the
Grahaganita), wanted to say mathematics in two
parts; first he wanted to compose Vyaktaganita,
which is useful in the Grahaganita.

This shows that Bhaskaracarya, after writing the
Grahaganita, has written the Lilavati, Bijaganita and then
Goladhyaya.

ii. Even an ordinary addition problem is worked out in a
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detailed manner. To illustrate this let us take Lilavati 13,
which gives an example for addition:

Oh smart girl Lilavati! if you are skilful in addition
and subtraction, tell me the result when the sum of
2, 5, 32, 193, 18, 10 and 100 is subtracted from
10,000.

Ramakrsna gives an interesting view about the way Bhaskara
is addressing the student. He first calls bale as he is calling
a small girl, then addresses as Lilavati, as one engaged in
playing may not be attentive (sheaae 7 S9THET), to draw
her attention, and then followed to address her as Matimati
(ﬂﬁé@ﬁ'ﬂ% I&r:), one who has intellect so that she can work
out the problem.

The addition process is described elaborately in the
Ganitamrtalahari as follows:

Nyasa: 2, 5, 32,193, 18, 10 and 100

Here adding 2 and 5, the answer obtained is 7. Writing 7
under 32 in unit’s place, adding the answer is 39. 193 is
added to this. In the unit’s place adding 9 and 3, answer is
12. Write 2 under one’s place and 1 under ten’s place; the
sum of digits in the ten’s place namely 1, 3 and 9 is 13. Then
in ten’s place 3 is written and in hundred’s place 1. Adding
the digit in the hundred’s place, 1 and 1, together becomes
232. To this 18 is added. Adding digits in one’s place 8 and
2 become 10. Zero is placed in the one’s place and 1 with
the ten’s place. Adding the digits in the ten’s place 1, 1 and
3, the sum becomes 250. Then 10 is added. In one’s place
adding 0 with 0 it becomes 0. In ten’s place adding 1 and 5,
the total becomes 260. This is to be added to 100. In unit’s
place sum of zeroes is 0; in ten’s place the sum of 6 and 0 is
6; in the hundred’s place adding 2 and 1 gives 3; thus the
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sum becomes 360. The Ganitamrtalahari also shows the
adding in the reverse order, i.e. starting from 100, 10, ...,
up to 2.
1 1
2+ 32+ 193+ 232+ 250+ 260+

5 7 39 18 10 100

7 39 232 250 260 360

The other commentaries like the Kriyakarmakari, which is
known for its elaboration, and the Lilavati Vivaranam,
which is similar to the Ganitamrtalahari in its treatment,
do not explain addition in detail as done in the
Ganitamrtalahari.

Multiplication: Lilavati 16 gives an example for
multiplication, “Oh auspicious girl with lovable eyes of a
young deer! If you have well understood the above methods
of multiplication, what is the product of 135 and 12?”

Multiplicand (gunya) = 135; multiplier (gunaka) = 12.
a. Multiplying digit by digit 135
X 12
60
36

12

Adding place wise 1620

b. By ripavibhaga (splitting the multiplier):
135X 12=135x% (8 +4) = 135X 8+ 135 X 4 = 1080 + 540 = 1620
135X 12=135%X(9+3)=135X9+ 135X 3=1215+ 405 = 1620

135x 12 =135 x (20— 8) = 135 X 20— 135 X 8 = 2700 — 1080 = 1620.
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c. By sthanavibhaga (splitting multiplier by place):
135X 12=135X (10 +2) =135 X 10 + 135 X 2 = 1350 + 270 = 1620.
d. By riipavibhaga (splitting the multiplicand):
135%12=(80+55) X 12=80 X 12 + 55 X 12 =960 + 660 = 1620
e. By sthanavibhaga (splitting multiplicand by place):
135%12=(130+5) X 12=130X 12+ 5 X 12 =1560 + 60 = 1620.

The above (b, ¢, dand e) come under distributive property
of multiplication with respect to addition and subtraction,
in modern terms, x X (y £ 2) = (x X y) + (x X 2).

f. Multiplying and dividing by desired factor
(135/9) x (12 x 9) = (15) x (108) = 1620.
Finding Square of a Number: To find (297)?
The square of the last digit (antyasya varga) =2°=

Twice 2 multiplied by remaining number = 388
2X2X97
Adding according to place = 788
Square of next digit 9 = 81
= 869
Twice 9 multiplied by 7 2X9X7 = 126
Adding = 8816
Square of final digit 7 = 49
= 88209

This method correspondsto (a+b+c¢)>=a*+2a(b+c) +
b* + 2bc + ¢*

(297)*>= (200 + 90 + 7)?
(200)? = 40000 = g?

2 X 200 X (90 + 7) = 38800 = 2a (b +¢)
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90?2 = 8100 =107
2X90X7 = 1260 =2bc
72 = 49=cC

The Ganitamrtalahari makes it a point to explain the
concepts which are not explained by other authors. Some
concepts have not been explained by earlier authors,
perhaps because they were taken to be well known to
everyone. Explanations are given in the Ganitamrtalahari
for even such concepts. The three types under istakarma
and sodhoktabijaganitam are examples of these.

v. Process of Initial Assumption (istakarma)

Finding the unknown quantity, by assuming it, after
performing the required operations is the process of initial
assumption. It is the process of finding the desired quantity
in the context of proportional quantities. Three types of
problems are given by Bhasakara under this. The reason for
the name given to the type is explained by Ramakrsna (GL,
p. 36), which is not found in the available printed
commentaries.

TR FTHTI ARG FRRIIUR H A AGTHTG - eI
TR feRervSaGgIfaids IRMagRAHT JisHeasH afeT
ARG TRASI: | SRR AgMTRIGSaaraT afer
TATERHGTELUT ASSTI: | Ia iRIET I eRR ag SaeaarRai -ard-
TYHgTedT faRaIsShf: |

In assuming the quantities, to find out the required quantity,
the process of calculations is discussed. The three types of
problems are: (a) drsyajati, (b) Sesajati, and (c) vislesajati.

1A, B omit: “EXaeTi: | SRR GRS Ga s afei demger’; A has
extra corrupted reading: “TasnfgRFRersST@EfElt 3 ARSI
feas”; A, B omit: “qa@ af” |
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When addition, subtraction, etc. of fractions directly related
to the required quantity are worked upon, it is drsyajdti.
When addition, subtraction, etc. are calculated with the
fractions obtained with (remainder of) the previous
calculations, it is Sesajati. When calculation is done with
the answers obtained from the operations of the earlier
calculated quantities, it is vislesajati.
Drsyajati: The example for drsyajati is given in Lilavati 50
(amalakamalarase ...)
From a bunch of lotuses, (1/3)™ was offered to Lord Siva,
(1/5)" to Lord Visnu, (1/6)" to the sun and (1/4)" to
Goddess. The remaining 6 were offered to the guru. Find

quickly the number of lotuses in the bunch.

Working in the Ganitamrtalahari: The total number of

flowers are assumed to be 1 (istarasi)

The fractions of flowers offered =

Bl

L
Adding these and subtracting from 1, after making the
fractions with common denominator the resultis (18/360).
Simplifying by 18, this becomes (1/20). This corresponds
to the drsya 6. Dividing drsya by this result, we get the
required quantity.

This gives —

a / 20)

Note: For simple addition, the Ganitamrtalahari has given
a detailed working. Here addition and subtraction of
fractions are given in one step. It is to be presumed that the
student has mastered the calculations by now, so that it can

be done quickly.

. . 1111 2 18 1
Part of fraction remaining = 14+ +1+ 141y 32 18 _ 1
356 4 360 360 20

% coresponds to 6 flowers. Then the total 1 corresponds to



INTRODUCTION | 23

6
(1/20)

=i flowers. (using Trairasika)

Moreover, interestingly, the verification of the answer is also

done in the Ganitamrtalahari.

One-third of 120 is 40; one-fifth of 120 is 24; one-sixth of
itis 20 and one-fourth of 120 is 30. So, 120 — (40 + 24 + 20
+ 30) = 6, which is the number of flowers remaining.
Sesajati: The example for Sesajati is given in Lilavati 51,
(svarddham pradatprayage ...):

A pilgrim from his money carried, gave away half of it

at Prayaga, spent two-ninths of the remaining amount

at Kasi. One-fourth of the remainder was paid as duty.

He then spent six-tenth of the remainder in Gaya. He

returned home with 63 niskas. If you know the fractional

residues, find the amount he carried.

Working in the Ganitamrtalahari (GL, p. 38): Assume the

money carried by the pilgrim as 1.

_ 1216
Nyasa: ; —,=,—,— ; money left = 6
4 >2°9°4°10° Y 3

1 (money remaining at Prayaga)

2

5

%: ! (918‘2) 178 (money remaining at Kasi)
1.7 _T¢4-2)

18 4 18 72

216 21_21(10- 6) 84

72 1072 720 720
Reducing this by 12 this becomes (7/60). This (7/60)

corresponds to 63. The amount carried is G 72 5

1 2
——=x
29
7

21 > (money remaining after paying duty)

(money remaining while returning)

x1=540 niskas.

Here also verification of the result is done working

backwards:

540><5—270 270-—(270)=210 ; 210-7(210)_@

S0_6(690).60 .
4 10 4 4 4

Interestingly, the Ganitamrtalahari gives a short-cut
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method to solve this problem (Ganitamrtalahari, p. 39):

TR SIheIhIRId TT fag] i AaITgRaNd HTSd: heReARIRfd
STERIGFAHITOT T | ... BRUT ek HedasT 75T Yol

According to this, find the product of the remainders

obtained from subtracting the numerators from the
respective denominators of the given fractions and divide
it by the product of the denominators. Then divide the given
money left, by the fraction obtained above to get the result.
This can be worked out as follows:

The given fractions % g % %; money left = 63

Product of remainders of differences of denominators and

numerators
=(2-1)(9-2)(4-1)(10-6)
=1X7X3X%X4=284.

The product of denominators =2 X 9 x 4 X 10 = 720.

Thus the fraction obtained is (84/720); dividing money left,
i.e. 63 by this fraction, the desired result is obtained:

63 + (84/720) = (63 x 720/84)

= 540 niskas.
If the result is given in algebraic notation, it would be as
follows:
If the fractions given are .~ .~ £; money left is m, then the

bdf

amount left after spending is given by £=9¢ -9V -a(:~g)

bdfh

In ancient method, %_2(%) - % ; applying this successively,
we get the above result.

Vislesajati: An example for vislesajati is given in Lilavati 52
(paficamsolikula ...)

Oh deer-eyed one! One-fifth of a colony of bees went to the

kadamba tree, one-third to Silindhra tree; G—é)w were
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roaming around kutaja tree. One bee was moving here and
there being attracted by the fragrance of ketaki and malati
creepers.

The total number of bees is assumed to be 1.

112
Nyasa: -,-,=
4 5°3°5

Here 2 5 is placed in the statement after simplifying x3 |

1
305
Subtracting these fractions from 1 the result is % = %

1
As this s corresponds to 1, the total number of bees is ——
which is 15.

a’sy’

Here verification (alapa): one-fifth of 15 is 3; 15 — 3 = 12;
one-third of 15is 5; 12 - 5=7;15 X (2/5) =2 x 3 = 6 and
so 7 — 6 = 1, the remaining bee.

Sixfold Algebra: Bhaskara poses a problem (Lilavati 58).

Find two quantities x and y such that x> £ y’— 1 is also a
square. Then he says that those who even know the six
established units in algebra, in spite of being experts, find
this problem difficult like the dull headed.

TG FAfTRRd AR Jevg vag of 79 i 7 |
faraf=y demfor yearsft Fer: viekaetsror uReraa: |

In the course of explaining this verse, he says what is
sodhoktabijaganitam (Ganitamrtalahari, p. 42):

fefae sreauTa TR A eI aUTa ST felfaemd
weHgIET di9T, Hawqay uflg FeeaTIEd 9 deidgr ... 39
wefaY SSAdATg: SdddHelg s SaudieHdrg: IR
HATTE: JAIs AT ST He ST Q& TG A1 &1 arat
UeH A q Uea: IYT aTetenl W@ &1 g Aafsgaefaerat feafx
g
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In the second line of the Lilavati verse given above,
wigraarsrTiord (the sixfold algebra) is explained here, which
is not seen in the other known commentaries. Teaoisiet
fgfd¥ — equations with one variable: linear and quadratic
(madhyamaharana); SeavidteTa fafded - equations with
more than one variable: linear, quadratic and indeterminate;
AIfedH — equations with product of variables. Thus there are
six important units of algebra and this is according to the

earlier dcdryas as he puts it “VeHgeTd qarardear

vii. Table for Combinations: The Lilavativerses 109-10 give rule
to find the total combinations of letters in a metre. The
manuscript gives the table as follows:

] "

SR St
, - =
2 = =

= = S e e e
=t S
233 =T
O e =
===

Lilavati 112 gives an example to find the total combinations

of letters in a metre:

THIR A e §: g e i |
UHIGTRAATSSY] Hicl Hegead 9o I
Friend! Tell me quickly in a Gayatrl metre how many

combinations of one, two, etc. of long vowels are there in a

line? How many will be there separately?

Normally Gayatri metre has four lines of six syllables each.
Bhaskara in his Vasana says:
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The combinations for four lines of twenty-four letters,
taking the various combinations and adding them, the
total number of combinations becomes 16,777,216
(which is = 64*).
Here Ramakrsna gives a table representing combinations
obtained when choosing 1, 2, ..., 24 syllables, which are
respectively C C  C (p.71).

24 1,24 2...24 24
viii. Ramakrsna explains certain terms such as varatakas (p. 3),
bhajya, bhajaka and hara (p. 4).

TRIEHT: AGUEHGIHEERNT JaaR ufeigT: FHufea: |
TSIASHT AT ST HTSTeh: | A gRE gL g |

Ramakrsna also gives synonyms such as, “qsi ag: st 3fd 17}
“IfBfa FItend Iom 3 1”; “saor: FoT gfa: sra” 3 g |

ix. Before every Lilavativerse Ramakrsna says, “3g” or “dgig’
and “sr&Td:” after the verse. This helps to identify the
Lilavativerses, though at times the verses are not numbered.

Editorial Presentation

The Lilavati and Ganitamyrtalaharibeing technical works, involving
considerable mathematical calculations, there has always been a
necessity of checking and verifying the calculations as presented
in the manuscripts, since the scribes might not be specialists in the
field. When the numerical figures and geometrical figures are
erroneous, they had to be corrected editorially. In the same manner,
in places where manuscripts uniformly presented a gap or an
obvious omission, efforts had to be made to fill in the lacunae
suitably.

The Ganitamrtalahari gives verses only in the beginning and
at the end of the commentary as colophon verses. So the Lilavati

verses are given here as given in the commentary in their respective
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places themselves and in bold letters. In view of the variants
presented in the different manuscripts, the accepted canons of
textual criticism have been duly employed in presenting a critical
text of the commentary. Regarding the text of the Lilavati, attempt
has been made to present critically that version of the text, which
has been followed by the commentary.

Editorial Innovations

Among the norms adopted to make the present edition conform
to modern conventions and, thus, facilitate its use by modern

scholars, a mention must be made of the following:

Minus quantities are prefixed with minus sign (—) in lieu of the
dot above the digits as done in the manuscripts. Avagraha symbol
(s) is introduced wherever necessary, which is not given in the

manuscripts.

Fractions are provided with the middle line which are absent
in the manuscripts. For example, ¥ is represented as ¥/u and mixed

fraction ¥ is represented as ¥*/.

R
Q

The “quantity to be found” is represented by sign of interrogation
(“?7), instead of by the zero symbol (“0”) as is done in the

manuscript.

Sequential numbers are printed horizontally in the same line,
one following the other, instead of giving them one below the other,

as in the manuscripts.

In the chapter on indeterminate equation of degree one
(kuttaka), the valli is written horizontally with square brackets
instead of a vertical column, to save space and to facilitate easy
reading.
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For example, o is writtenas [[o 1& 13 1R 0 I]]

&

(o)

Modern punctuation symbols, like comma, colon, semi-colon,
hyphen, dash, quotation marks and full stop in Devanagari have

been freely used for the easy comprehension of the sentences.

The verses in the text of Lildvati are numbered in one sequence
so that a verse can be referred to by a single number. The verse
numbers indicated are according to the numbers of the verses in
this text. In manuscript E, most of the verses are not numbered. D
and F follow the same numbering but they differ from other
manuscripts and printed texts of Lilavati. Hence they are numbered

sequentially.

Though all the manuscripts give the geometrical figures, those
which are clear and accurate are taken to draw the figures in the
edition, mostly from manuscripts E, C or A. When manuscripts
omit the figures it is mentioned in the footnotes. The variant

readings in different manuscripts are given in the footnotes.

Editorial filling up of gaps in manuscripts and emendations to
corrupt readings are sought to be distinguished by giving them
within square brackets.

Headings and subheadings of topics have been supplied by the
editor.

Four appendices are added at the end: I. Bibliography, II. Glossary
of Technical Terms, I1I. Verse Index, and IV. Word Index. It is hoped

that the innovations introduced and the appendices added will serve

the purpose of the readers.
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Authors Mentioned in Ganitamrtalahari

Bhaskara (pp. 2, 3, 206); Ganesa Daivajiia (p. 142); Gangadhara
(pp. 10, 17, 91); Krsna Daivajiia (p. 124); Muni$vara (pp. 6, 8, 11);
Brahmagupta (pp. 97, 109) and Sripati (p. 109).

Contents of Ganitamrtalahari

The Ganitamrtalahari (GL), as a commentary on the Lilavati, has
all the characteristics of a proper commentary on a mathematical
work. It gives the meaning for the words, explanation for the verses,
synonyms, vigrahavakyas for the compounds, definition for
technical terms and elaborate working of the example problems so
that they are easily understood by all. The Ganitamrtalahari
supplements with additional information on the subject treated,
cites earlier texts and includes quotes from previous authors. In
the mangalacaranam in two verses, Ramakrsna salutes Guru
Nrsirhha and Lord Nrsimha simultaneously. With the adjectives
addressing both of them (who gives success, who is a source of
knowledge, whose lustre makes everything possible, who shows
his own abode to the devotees, who lives in the heart of the author,
etc.), he displays his poetic spirit. In the third verse he says about
his residence at Jalapura near Sahyadri, Ramakrsna is serving the
intelligent Somanatha and writing the commentary on Bhaskara’s
ganita work. The commentary is divided into sixteen units by the
editor for the reader’s convenience. The summary of the contents

in each of them is given below.

Paribhasa (Units)

Atthe outset, Ramakrsna gives the meaning of the invocatory verse
of Bhaskara and explains it word by word. While giving the meaning
of lalitya, he mentions sangitaratnakaroktavat lalitabhavasya (like
the lalita-bhava said in the Sangitaratnakara). To describe the

vrndaraka vanditapada, enumerates many episodes of devas who
have prayed Ganesa for being successful and to ward off the
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obstacles. Hara who burnt the Tripura, Hari who tied Bali, Brahma
who is creating the world, Sesa who bears the Earth, Parvati who
destroyed Mahisasura, Siddhas who attained mukti and Manmatha
who won the world prayed to Lord Ganesa for getting success.
Ramakrsna gives the units of time (not given by Bhaskara in the
Lilavati) from Siddhanta Siromani and also mentions about the

commentary Marici by Muni$vara.

Parikarmastaka (Logistics)

In this unit eight basic operations on numerals are dealt with. While
discussing the place value of numbers Ramakrsna says that there
are two types of numerals khanda and akhanda. Ramakrsna
mentions that in the number, if there is no digit in a particular
place, to indicate the place, the digit zero must be introduced. He
refers to the pati work written by Guru Muni$vara. Under the
example for addition “Tell me the result when the sum of 2, 5, 32,
193, 18, 10 and 100 is subtracted from 10,000” (L. 13) says that
what Gangadhara commented upon the numerals is not correct,

Ramakrsna says:

gangadharena vyavasare satayuktanyetaniti yadvyakhyanam
krtam tadasuddham praptam

In this context what Gangadhara said that these are added with
hundred, that is incorrect.

The processes of addition and subtraction are explained step
by step in detail as done in ancient India by children, which is not
usually found in other commentaries. For subtraction follows the
pati of Muni$vara. In multiplication ripavibhdagagunana and
sthanavibhagagunana are expounded with working of the examples.
Apavartana is dividing the bhajya (dividend) and bhajaka (divisor)
by the same factor and reducing them to the lowest term and also
division is done as done in the modern times. Similarly squaring,
finding the square root, cubing and finding the cube root are also
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described with working of examples.

Bhinna Parikarmastaka (Logistics of fractions)

Rules regarding the eight operations of fractions, i.e. addition,
subtraction, multiplication, division, squaring, finding square root,
cubing and finding the cube root are explained and examples are

worked out.

Siinya Parikarmastaka (Logistics of zero)

While explaining operations of numbers with zero, he refers to a
quantity divided by zero as khahara — khabhdjito rasih khaharah
syat. Also it is mentioned as ananto rasih khaharah and
anityaphalakah.

Prakirnani (Miscellaneous units)

In vyastavidhi and istakarma, rules are explained and examples
are worked out. In the beginning of istakarma, three types of
problems are enumerated — drsya-jati, Sesa-jati and vislesa-jati. The
Ganitamrtalahari describes these terms. When addition,
subtraction, etc. of fractions directly related to the required quantity
are worked upon, it is drsya-jati. When addition, subtraction, etc.
are calculated with the fractions obtained with (remainder of) the
previous calculations, it is Sesa-jati. When calculation is done with
the answers obtained from the operations of the earlier calculated
quantities, it is vislesa-jati.

Interestingly, in the Ganitamrtalahari, after working out the
problems, checking the answer is done, working in the reverse way.
He calls the checking of result as alapah. This kind of checking is
probably not found in other commentaries. For an example, for
Sesa-jati: svardham pradat prayage ... (L. 51), the Ganitamrtalahari
gives three types of solutions. The first is direct one, as all the
commentaries work out. The second one is different using viloma-

vidhi and the third one is an interesting short-cut method. Here
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also checking of the result is shown. In sanikramana, varga-karma
and guna-karma, rules are explained and examples are worked out
clearly. Bhaskara mentions sodhoktabijaganitam (L. 58). Ramakrsna
makes it a point to explain what is not generally explained by the
other commentators. Equation with one variable of degree one,
quadratic equation, equation with many variables of degree one and
two, equation with product of variables, indeterminate equations
kuttaka and varga-prakrti put together, bijaganita is said to be of
six types. Also Ramakrsna states after L. 71 that avyakta-ganita is
not six types only but it is of many types (anekaprakara). Also quotes
from the Grahaganita of Siddhanta Siromani — naiva varnatmakar
bijam. Solving of equations of degree one and two are dealt with
in guna-karma with complete working of the examples. Solving of
equations is akin to the modern method except that equations are
not written one below the other but it is described verbally.

In the Trairasika, the rules and examples are explained.
Ramakrsna takes care to bring out the meaning of words. For
example, kurikumasya is explained as kasmira kurinkuma-kesarasya,
pramiyate aneneti pramanam, iccha svabhimato rasih, etc. Bhaskara
tells in which cases vyastatrairasika is employed (L. 74). Ramakrsna
explains the context of each: jivanam vayasi — jivanam maulyar
vayodhikanar hinam vayasyanamadhikari (the value of the aged
is less and youngster is more); hemani — suvarnasodhane
taulyaksaye varnavrddhi, taulyavrddhau varnaksayah (in refining
gold, if the weight decreases the fineness increases and if the weight
increases the fineness decreases); bhagahare ca rasinam -
dhanyarasinamalpa-mana-mitanam alpamanamitau sarkhyak-
sayah, brhanmanamitanar laghumanamitau savnkhyavrddhih
(when a heap of grains is measured by a bigger measure the number
of measures is less and when measured by a smaller unit of measure

the number of measures is more).

In the statement of the problems, in the place of the quantity
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to be found, the symbol “0” is placed. It is not taken as the digit
zero. But it represents the unknown just like x in the modern
problems. (In the printed text, “0” symbol is replaced by“?” so that
“0” symbol is not to be misunderstood for zero.) Bhandapratibhanda
is denoted as vastuvinimaya.

Mis$ravyavahara (Operations on Mixed quantities)
Here Interest is an important unit. In this unit and also in the earlier
problems in the statement, the pairs of quantities are written one
below the other so that there is clarity for the reader. Sometimes
tables are formed for writing the quantities in the nyasa (statement).
In vapipirtikala, one rule and an example and in kraya-vikraya
two rules and three examples are discussed. In suvarna-ganita,
Ramakrsna says what is Sodhana:
istakalasvarna-ctirnayogagniputadind pranmisrita tamradi
nirasachuddha suvarnasesam sodhanamucyate
For a desired time the gold is added to powder and by agniputa

etc. removing the copper and others that are mixed earlier and
getting the pure gold is known as Sodhanam.

Four rules and five examples are discussed here.

In ankapasa-visaya, the combination of r things out of n things
is given. The Ganitamrtalahari explains the contexts where this

rule is applicable:

Friend! Tell me quickly in a Gayatri metre how many
combinations of one, two, etc. of long vowels are there in a line?

How many there will be separately? -L.112

Normally Gayatri metre has 4 lines of 6 syllables each. Bhaskara

in his vasana says:

The combinations for 4 lines of 24 letters, taking the various
combinations and adding them, the total number of combinations
becomes 16,777,216 (which is = 64*).
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Here Ramakrsna gives a table representing details of combinations
obtained when choosing 1, 2 ... 24 syllables, which are respectively
C, C _C

24 7124 T2...24 24
Sredhivyavahara (Operations on Series)

In this unit, seven rules and ten examples are explained. The
examples are all worked out with great details just like a teacher

teaching a student.

Ksetravyavahara (Operations on Plane Figures)

Here, rules and examples related to triangles, quadrilaterals and
circles are dealt with. In the Ganitamrtalahari, at the outset
Ramakrsna salutes Heramba, who clears the multitude of doubts
and invokes Him for enlightening with the knowledge of triangles,
quadrilaterals with their types, area, altitude, diagonals and circles
with arc, chord, etc. Then he gives the paryayas for the technical
terms which are often going to be used. Geometrical figures are
drawn throughout this unit for rules and examples according to
the requirement, for better understanding. To illustrate, for Lilavati
148, the lucid explanation is given as follows:

waa 7ol forerfed | aguR a& fortiaR geaaifega: ©H shierd fRravet

TR feq: | BATfoTa T st sTeeaer T 31 2T aammone e o

T: 3UAd T UG Af § 7101 T ARG Tl e SR faerastiiid

ferafra: geadfasra af <y ag |

At the foot of a pillar there is a hole. On top of the pillar of 9
cubits height, there stands a playful peacock. At the ground at

a distance of three times the pillar, seeing a snake, he pounced
on it, slantingly through the hypotenuse. Oh mathematician!
the movement of peacock and snake being equal, find how many
number of cubits from the hole at which their contact took place,

say that quickly.

For supplementing this Ganitamrtalahari adds the following figure:
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While explaining the example on the lotus pond (L. 151), to find
the depth of the pond, he mentions that Gangadhara has explained
itin order. For the verse (L. 166-67) which tells about the aniyatatva
of the diagonals of a quadrilateral for which only four sides are
known, the Ganitamrtalahari explains it with an interesting
demonstration with sticks. While the formula for the area of such
a quadrilateral given by Brahmagupta is censured by Bhaskara,

Ramakrsna follows it.

There are formulae to find the hypotenuse and altitude of a right
triangle, its sides when hypotenuse is given, to construct right
triangles with integral sides, examples such as finding the depth of
a lotus pond, aksetram, area of quadrilaterals, the diagonals of a
trapezium, to form a quadrilateral from two right triangles, altitudes,
projections and diagonals of a quadrilateral, assuming a diagonal
of a quadrilateral, altitudes and sides of a siici triangle, circumference
and area of a circle, perpendicular to a chord, length of a chord and
arc length in a circle. These are addressed by Ramakrsna with
demonstrations, elaborate explanations and executing the working
of examples. Ramakrsna mentions mandikaplutanydya to carry
parasparam from L. 187-88 also. The Ganitamrtalahari refers to

Brahmagupta and Sripati while explaining the area formula (L. 186).

Khatavyavahara (Excavations and Pits)

Here volume of a three-dimensional irregular pit, and pyramids
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and their frustum is explained with examples and relevant figures.
Ramakrsna says that while digging, the edge-lines will not be
straight and uniform in all the places and hence measures are to
be taken in several places and their average is to be taken. The
Ganitamrtalahari discusses about the commentaries of Muni$vara
(author of the Nihsrstarthadiiti commentary on the Lilavati) and
Krsna Daivajiia (author of the Bijapallava commentary on the
Bijaganita) on the example verses (L. 214-15) to find the volume

of an irregular excavation.

Citi Vyavahara (Piles of Bricks)

Rules for calculating the volume of piles of bricks, layers of bricks
and number of bricks in the pile are expounded along with working

of the examples.

Krakacavyavahara (Sawing of Timber)

The rules for the volume of a log of wood and oblique cutting of
log are discussed with examples and suitable figures.

Rasivyavahara (Heaps of Grains)
Rules for volume of heap of grains in conical shape and volume of

heaps stored against a wall (in the inside and outside corners and

in the middle) are dealt with examples and appropriate figures.

Chayavyavahara (Shadow and Gnomon)

Rules to find the length of the shadow of a gnomon, finding the
height of the lamp (light source), distance between the lamp post
and the object are detailed with rules, examples and figures. At the
end of this unit the importance of Trairasika is brought about.

Kuttaka (Operation on First degree
indeterminate Equations or pulverizers)

Technical terms like bhajya, hara, ksepa, kuttaka and apavartana,

etc. are defined. The rules to solve an indeterminate equation of
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degree one, solve a kuttaka with a constant zero, equation with
constant as unity (sthira kuttaka), kuttaka’s application in
astronomy and union of pulverizers with the same divisor (saslista
kuttaka) are clearly expounded and examples are worked out. The
Ganitamrtalahari quotes Gane$a Daivajiia (author of the
Buddhivildasini commentary on the Lilavati) while dealing with
drdha-samjia.

Ankapasa (Combination and Permutation of digits)

There are rules to find the number of permutations of r things taken
out of n things (P ), permutations with repetitions and the number
of permutations when the sum of digits and the number of blank
spacesare given. These are explained in detail in the Ganitamrtalahari

with illustrations. The permutations are actually listed out.

Granthopasarmhara (Conclusion)

At the end, along with the concluding verse of the Lilavati,
Ramakrsna also gives his two colophon verses from which the
author’s details like his father, guru and year of writing the

commentary are known.

Thus the Ganitamrtalahari is an interesting commentary with
salient features, from which the ancient working methods are
clearly understood and it is a valuable addition to the repository

of works on Indian mathematics.

Works Mentioned in Ganitamrtalahari

Bijaganita (GL, pp. 34, 43); Bijaprabodha (GL, p. 62); Kalpalata (GL, p.
142); Marici (GL, p. 6); Sangitaratnakara (GL, p. 2); Siddhanta Siromani
(GL, pp. 1, 6).

Abbreviations

Ganitamrtalahari (GL); Kriyakramakari (KK); Lilavati (L); Lilavati

Vivaranam (LV).
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ST § 0/ o ST Sfd AT 1 T8 & TAT(G WUTaTd WEAf | ST M
W 7O TAGET: 2/3, UM 3 % TR £31 3T & 0 3fd W Ton
e YrUEoTaTed fhgfied: | @ fg 35 o o1 Sefente
J[RIE 7T R 0 T[UTEa! §X: | 379 TR SenIeTioa] Rl e /3 ey
Td T AT Tl YRAUTEEATRITS ST MR QY | SeRIAeTIaiGeane T 8
R FTeggart 3 famgfonr < 98 2 Tf0 294 238, g § e St AR 2|
TS, TS, fers WA Jarsfag wata st YrmaRemTgee fagf: |

3 A, B: GifSiauit |
¢ A-fasrd



EEANEDIC]

u.g A

Y AL FITIga Yellogd agTE —
B 1707 T B o e oG Pl |
O & U Fatged ARG ¥yl
Y WA § darer g &% |
SiEafagaed faad Auwerad Y&l

3reTy: — v TR exaadater aRmfgd seafRiaig e mores: ¢ 3o
T FAM, 3K U1 B¢ & FA | T eI A FHad, ThaTao 7ol
TS | UG Hid JAfharamamTal il Hald | SGHIAEUN T g-el
TR O AN, JeUT AR ad 99 TN, Tgaerd qevl Famd |
faRromTg S19fd | wiRnfe 3fey | I afe Iareor faaHeaHfor @iy
Tl A q 88 dF el gdIsiaea A g W | TR Ei¥ed
fremafsharat = @ | 79 ad afe Y Srl: 3 Teue e wWug FaceueR
J Fagd JURIEafs Yo 9 dreigee @ikad I waH | TG
feraiaeeR I &Y HId 3TTg IV | TR AT IS ST=AHH
SFIET B U7 SATTHRIRET 7 FHeqAIRoread: | To 9 Qe Hel
o At gl v
STAIGIELUTHH GaATdshifSaTg —

' A, B, D: @@L C, E, F: darea |

> A: P FEVIIAET; B: Gl FeuIi=gias; C omits: “TE0T AR T
G g |

3 D, F: AT |

4 A, B: STIchHaM I |



36 | TORTdeTed

FRevf R T gwfs:

W fFafsia: @it @t fggemermar |

TASEENTA g1 ¥ UIaSid gae ffe o

qf<i Af g Traenfer fowret aret faeafsramg 1 vo 3|
rEy: — J: Hy Al ]%I’J;Ffaﬂt Ta: TR R Jd: dct: grafele:
TST: TR faafSra: THTearoT: avfiera: aaifguaiRarg: Ta e Hel T8
afe; foretmfsrat fome afe defad:® | oIl SgTeLo =am: T[oT: 3 JaT 3/% WT:
© TWARRET: §/3 TEM: 4R THE I ¢ WNT: L0 ST TG R TS A 3¢
Rt | Sregreeol 224 R GUIfUR 201 SGHEEN &2 Sr&a ¥y fguemma
uR el %% 3T Hel ¥ (T daeEeY fafsidiaaRy® @iefen g
AT gl 8 | SRR agpasaaaiic g A Uga *3 i Twom g¥v
g EieaquierisHITaedaid TERH 28 T &3 & ¢¥
farg Ayt 3¢ SgugTRYT SEdHUN 7 gl Tvfarigetia: aRIfRIGyRHoT
eI AEaEATal TR &t aTug O TuE Heasd Tguad AT AT -
gy |
4.3 STFH
AR ZTHTI ARSI TR0 HH S AGITHTE ERAS § TSy
R fareeaefafa 3

RIS ASTAeTST AT, AERHGRIT “ERgSTid: | ITRITR-

g RaSFIaST afe dreXTeTeyT RVSTd: | Fd TRIgd TR ey
YgeaiET T gTel favarssia: | afgueas Sgasan -

> A, B: ?I'%&I?I?i |

¢ A, B: fAgAieda faafeiere; C: IR IENI = I N CE T IE T
D: MeAicsaaa Y faafSidiey; E: figaeaie @ faafseay;
F: fgATeiaTaearae faafSieee |

7 A: aTﬁEIf\WI

8 A, B omit: “TXASN: | ITRRIAGHTRIA SIS afe TERHgR;

A has extra corrupted reading: “Tasfg, 3 FAReSSTTGIART 3 AFRRISTHRIAT-
BegisHIadisrt”; A, B omit: “ad Af” |
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SERIHATIETIRT: &Uon® FalR et aet ar |

ZUTEA TUHAT W TR Sie Bz d 1 ¥¢ll
i AT A Wehe @ AERhTeTIaq ! Qe JalakshH0T FETeH1g: |
T SERIG TOTIaey 704 79 afg gRoMeld: el geed O | St
R q@ HieTIad S | 37 g81 MR 3B Tl o fag et ¥
TSI ST UierTd | ¥ ¢ || STV HISATE —

UaY: WiAWn=l guryed: gafae: |

ARERMGIIS: W ARGAErd: Y]
M A TR Terfore: TR g gRIVERIR TRRRIGITI TR 9 TRIRGA
TRILPIRA T JHRIETIC: STEIST UfHf: @ren AR agfa =AW 1yl
GV =ATE: TOT: Y H §/3 WIT: Qo THMI 8/313/318/¥ Jd € &¢| 37
fRamAfR: 3 o1 UTel U 3T WIAUNT y M g0 3 GRWa: 3| 3Td
HIIRIRIAL0T AFARTSUIGE: 3/31 3/31 3/¥1 U GHS A GAfIa: fohad qan
3/313/31 3/%1 3/31 ATV gUAMATA SITT: THSEN ¥/3% | 36/
%1 9¢/R%1 %/ | TSURUARTAT: ¥/¥1 &/¥1 3/¥1 ¥/¥| GHf~=l ST 96/¥ |
37 3Y &¢I SHE™: 3 B [0Y Wad O o ° URG Sd=+ Siral URi: ¥ ¢ |
STATATY: fohad T TfRA: ¥ ¢ | 31 GOg: ¥ 0, 3G fAUHIAMA co I ¢80, 31T
RV 96| 3T TR FRIGUIG: 361 %1 33| FAISI S gIATI(: &¢|

3T ERISIIGIELITI A HIfe=ITg —

SreTiteTd-
feamaefiaat 3= gdor amt |
TEUGHY TSfN: IS Avas:
hdeHaYE favHrene a8 ol i |
ITTY: — ¢ qW! SHAGHERRY: FHATHEE R faaa:qfora: T+ gl
IfSoa: YERMA i 39 9 e 9 dhAaesd aqdiRE T 9o 1

° A, B,C,D,E, F: &5; but in the printed texts of Lilavati the reading is
2@‘3‘?[ which is suitable to the context.

10 B: YaeelehHaTahHTd |

A, B: dig@eretdc; C: TieRIehlelld; D, F: dlgerlerad; E: Tligererded |




38 | TfORTdeTed
TR S TeRTRY: Qw107 yeyersnid: QY: wef™: Us}: 7eus gfor deg exa'
fafear oe TR Therreraeat fa 2T emeane ud 3 ans: yo AT afe:
L -G RINE 9/31 9/ul 8/&1 3/¥ | ST 3 FHDGA &I 9¢/380
HATERIRUATA: 2/301 3§ BRI & 3T &d & 3 3/20 B @4 9 URad
2fct TepRUT 97eRT ST 31fRT: 930 3TATETy: WY 9301 3T A: Yo, YD Y,
WER: R0, TTUT: 30| TR E4: A9 &
IGTEIVIITR U SHERIGIATE —

@Tg VIGIomEn FaaagiTe ST wredt

RwifSl Yewea! I GReTET Ned ATRarar |

Rfreslaufafierreamar deuiy: wama-

WL AV 9%, G adT RuStf: Sarsfa’s ugll
STRITY: — IR AR T Tl Hee: e o ek geaeTs,
T RIS WTGT GuaT STaRINIGHGEATd AaaagiTel AaiRigy Seal 9N |
AT S gaaT-ay: | STATRITR IR AN Yedhed: | RIehHN I -
Afer TSI RERT 392 TGN | Yeehegueraful Tageic Geavl Tref-iir
TATafeIfIoRi S SR | STafRimIsenoT fonfy s fAsefawsan 7rf &>
T ST T UT: | e ST TR g eaedi ag afe STaa —ISSr Syl
TG fe AT | g Il IgTE0T =T 9/21 9/31 /%1 8/¥1 &/%01 T &3
AT 9/9| TRRRLG 9/ 1 fagmmd =g ¢/g1 9/31 S=a=agrfd
AT STt FHSG! /31 9/31 TR JeagdRIahHTHIa SIRR ST 3/
G FAAT A GG TGS AeaeiTerd, 8/3(=3/% x
3/3) | 3TN /1 /] I HADGI §/3¢1 3/ ¢ | STTIRGL M o/ 8 ¢ | ARG faramme
TG: 9/¢| 9/%| AdTeTeT 3fd ST 9/2¢ | 9/91 Al GHSG! wo¥/¢R]E!
3R&/33%&| Tl SITTGRIMRTART 3¢/631 8/93| STARAM YARE &/g0

2 A B:g®|

13 A, B: g&; E: €89
A, B W |

15 TS is missing in B.

6 B: QAN RIgSE(e; D: JemmmTIaRiadmrarer |
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T =mg: 23/'93 | AATETHT S GAVI ST R9/93 1 336/9301 V3T THSGH
24830/URC¥ 0l §093/ugCYo| fEEEMHUa Ridl SIIdl 230/9301 86/9R0]
SR ¢¥/9R0| GIEUERUaid SId 9/go| 38T g& €Y &3 314 9/go
WISTTATY ©¢ 4 T IRaxiA= W STl TR wyol

37y faemfafemT Jrega ad =mE: 9/31 /%1 /¥ &/20| TRANAM: &3 7Y
QY  AarEeT g2 g% 3 &od =: — 8/ — /91 — 8/31 — &/¥ U1
W @Y FAMGR Fd =@ 9/31 /el 9/31 &/¥1 3T T &3| A €<
TIAITRIVEHAST iR SGaASAINEAT GoamYaRia SIaH ¢]/R163|
TS TE: 9¢]/R| SFAAGRIHEAITIGAT ST ST 2¢8/31 8&/R!
Y ST 3u/R1 IR oA iRmefd 99 avnfeAr gt 33u/El
fafSRuafRiar sou/3 TASGEE ifdq AfSa: ¥30/31 3 gramUafia:
230/ 3T TAIGY T 3T SR GAT ST TRARIG HAr oIt
ST 9/ €0 317 9/ &0 | ZHTEAH €F &3 WISY B¢ 71d I IR GAT el STl
wyol| YA FETHEDHIFIYA IIT fIgT Yo AqgRITdA AT
UheRAATRARIT STRITERTATIOT ATead | da =ad: 9/ 8/ /%1 8/¥1 &/201
BT 63| DT U: 930 AAFERITAE: ¢¥ 3T ¢¥ DGUNT"? 930 9o
¢¥ /930 | ZERIARTARI YT HISTR! 31 B¢ o1d O URaI G 2RI
&3 WIFSI: | AT 39¢0/'9| ERUT eRTAA eTsdT: fIShT: Wy o| STATed: 3T
R0 | TERRI MU 90 | T TGAaIITe &0 | ANGEHIGURE Y R 30| AT
(390/%) RVTGHAT 2 30/¥ TH B RIgd ST WY €30/, 3 ATLITCGIHAGT
39¢o/¥o| 3Td fIRT YUafRid St 9¢ ]/ ST I €30/¥ THSG
frsemifaa sirar fasfg &35’%@%#

1Y faRelTSITggIeTo! U4t AGelfden!SaTg —
TasfigaaagERTHer: Ry Tt
fareerafeenTon Fmfey Fest GraTaaTHISTR: |
HIA FABHTA I RACTITCAHHI (Sr=IT-
gaEaa gasadl wHid @ JsieEt ag Iyl

7 E gives the correct reading; A, B, C, D, F give incorrect reading “u/ugc|
g0/¥0l; R0/ugcl93/¥ol” |

¥ A B:gH|
¥ C, D, F: g, E: gRem |




40 | TTfoTTHered!

Rrefiergsy e | Riefish Faraes-sivdifaRy: qar raReRrifages
faroT ey Torest Festt Mfknfeeiere qsT FHest urTHd | 319 fafis
97T 9 7 sl i rcderTehY STTepTRY Sl ST feRd: Setmamet
2 SreamaHTEgERdt AR GlenfaEe 3a@d: | 3Td R faRivumETg |
ARG FeTarT: TS Fhcich ATeTedT TS HIewi qal: TR Tt U qehdhrert
rt it UTdeRehTett I <t SRITgdT T W SRTgdT hddhATerd et
UTCheRTATSATE 2 ATITHTES: & 4T | JUT B Farden! AiwIgd gars
FUGTES: T SIAraHI! Halfd qT URAerga glgr Ny Sreranrad: | g9 afd
g e g Fid! foaediontag! Spe a1 SERIOT G4 af foradHen
FHHATT: | 3GV =TE: 8/ Ul §/31 /Ul THSGA TRT: § HeATghall ST y/oy
TERTER ST ¢/ Qul 3T T ¢ 38 0K 28 1 37 8/ B ad |
IREITGAT Worl TIHIIGER QU STeTelTd: TR Qu, 3 YaIir: 3 IR-:
HiAG: 93 ST U HAT ST o 31 31 o fa=ets: 3 foqon: & ATgwr © gfa Ay
T 9 ¢

4.3 ehAI
319 YorHYl garigasigarg d Ig1e —

RO g Tt STt FeRHOTEIR | 423 I 3 |
3Ty — JARINTRIARATIROT Uahdl-t el ga: SHIelllga: araiasat =i
w: |

Qg TOIdeRHEeHIe] 3i ISRRUTAATIHTE —

JAET: T & fadiT: gafawfa: |

3t Tt 99 A 9 AR GepAuT A w3
3T ARIRTRAN et TehTTIeh T Ay | TfGanT SFedTgeasTea
afeRfeiafd | oq 2 9 afe gorHuT Af afg <t =it agere: | s Aiisy o3
SRS Ul ANT: fge =fiet: 9031 031 STV 4 FHHUN: 9&| 23E
Al 3¢1 831 TF ST WA 3¢ €31 TG GhHOIATART of Sgaoiiie,
qGTE —

© A, B omit: ‘Tt U ... Aifiemga”



TehoteRI | 41
AT AATIGRTHERT TRTET: Hieadd T Iy Il 3fd |
TR — JAATTIR TG TRFRAOT HeRT MR T IR ANT: TI1] | it AT

TGRS depel garg: 2t |

fora sife ot it < foraaRifag nuui
ey — A =T fRTaAs! qag TRAEAaaY Siqt T e
T A =N TR iG] ¥ Ry | T TSNS ¢ TepeaifaaiTa:
XA ¥ 00| TG TR ARSI ¢ R STl TRT: Yo | 3T e TFRT:
I | AT AT AFGHT Yol Yo SIRUTHA ¢ THRVIAG: ¥ ucel 3tfga: 331 331
e S 2RI 221 R4

u.¥ TIHH
37 FTHHI0T FRORAHTIT GG —

SUFARSI(OIaT 4T gferar faTfordsH |

T WIIGE Fiagfordm Gemmast AMR: I ug |

& fEIoIRd 98 UAHISYaTSTRI T |
FHfagragra e I i aar: T 1wsll

@Y — 3P WIYHaE= Fww FHio: gafgardres Tyiforaaes
TR aeAlGar S8 Ydehietd STeRt eh: Mo MR &1 | TR Ffefgar
TG 9 fgdtar A =1 122 3rd avToaTgTaT s T
ATIaaSSTIear ShiadRil 37Tg TUMAIT | ST a7 YehRiaRv Tha&ATHS €9
OIS Rt VY 376 SHicdade AGSiaRur: "igd waH AR @1d |
ORI fRT: ToHREITh T | 3 T AR Feife aaRmTaa g a e

2 A, B: GafgamiaRAgar |

2 D repeats: TRV: PioRIGAT ThaT TR el i T | o7 FTvere s |
3 A, B: aTORIGIATS AT R |

2 A, B: ATgaAqgTA |

%5 A, B: RO



42 | TiforaEdersd
I Ffafeammasmaean afSidt el @It ARG HeTgum HaRIyt?
et g TiiveRn fEumed s | IgeTomE aydidaadrg —

TRARIET: HiafrarTd e
A vag t 7F fAd 7 |
frereaf= somTfore vearsfy ger:
VielaaatSrTio TR HTEEa: Il ucll

mﬁ:—ﬁr@:@%ﬁﬁﬁaﬁaﬁmﬁﬂasﬁﬁﬁnﬁwﬁﬂaﬁw
et ot it 7 g USehv T SR I IR SRIeh S foTd serTfordeRHor
ST Ve G Ao e ot i
AaTEGAAEUE e fafaaiy yedgres de, Sfemgiay ufeg
PEHAIP(I ° dSTHGEAEaY Ay SSHATg: SAhddhelg aiHerd
vefaystsidrg: aikd: aHdredra: IqiseaTeafaiead defagn aifu
XGAGAT ST &1 T | U€ 39 9  Ued: FT STelenl W1 e 2 dgAaf e
faereaf~r faaf gad: | srdigreTdl =me: | sr@gf¥: ¢ smmsfa: aif
FAEAAT e FRIRET Hi 3/¥| ST ¥ TgiRTafr /3
epT SferdT 8/3 FHAMTS! ¢/ S A9 I URadcieAT WifSrar :/3 Lo Wl
ST e AR g1 3 Pk 2, Fferar 9/2, T 3/3, STHI AR 3/31 37
&Y fTOTgdiHeiger 3dy § TUAE ¢ fGToise 2 & 8/3 387 I 3/31
3 T AR 3/ i i o, T fgdh o /%1 3/31 faehd 93/l 9/2
TR AR S 93/81 /33 | 3T TShRIA0T YAHRIATE —

6 A, B: dchddrieAT; D, F: AchiclgT; F repeats: QG |
7 A, B: Gk T g oRaIT |

% A, B: arardee |

» A, B: HIGAAMT; C, D, E, F: SAAfNS |
* A, B: gdla |

% A, B:FEFA

2 A, B, D, E: 3R |
3“3 RIS 93/619/2” is missing in B.
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I A 99 AETEION TUH: |
Gt A AT FFSUATSHER Ul

3TETd: — IHW T AT I 3 I G qUT 3FE I ot ST GforeH
T@Wzlﬂqwﬁzﬁﬁtﬁgﬁﬁﬂtlﬁﬂﬁﬁaﬁw&ﬁm
a1 femTg — rRIsTald Tt yafaigeRo™Ie dag 9/31 31 aif: 3/¥|
Tiferg @l 9/ 95! Y ¢/ &l FURTART ¢/31 31 e F:, qdTg TR
Y BT UHEA 3/ 2/ THSEA 2/ /31 T 3/, S TIH AMR: 3/31
TAREY 9/31 3T O 3/ ¢| WYY ¢/ ¢ | TpfERuaRia g/, S fgdiar afer:
/RN TGS T 3/31 3/21 TAHAD &/ ¢ | FHBT 923/ 8% | Td Gl HehRy
IR IRMATHIAE STeTeTd: IR 3/31 /%1 3L el Hedl: FHSGA AN
93/%| T AT u/¥ | TS R ST Jewre; §/¥ | 9/¥1 79 faerddic
FrenfagrmEy deikdagiEaaiedie Tama Jaar sediarn &9
;ﬁﬁ?&?ﬁsag%—

IR et TefrasTEad |

e TEHAeT 79 SNSRI | &oll
EY: — FSTHARNION UTEGATTH FIeRITEHIIOI FreAda g ages]
TTeRTT AT TTefeRTg e oI G Hafal daareradianIor diteree:are-
FAgATES): G Tadad: | 9 3T TR Hear 99 GrEERvI ¢ St
T HEIAIHRING YT Fadiead: | aq el HedaT Jigaronoamia
Tt o T AR fgRdagieRn demid fFagfafa wra: | o geadie
fRiemea T srermfor 7 fdedifa gfgia dier fig Treraamioafafmmong
Af TSR vsfad doed aa@ Jg diiand | 81 0@
FheaurHTde: dietead GTsd Ua HRIEY 39 Selld S+ aqgraasr a1
FaY: | A9 gASTASTHRIOC w9 AT 3T Tl | STFRAAT
FUTATTAT AN TR 0T JfgahedaTig: HadHEIhRaSTHIY: | TgaRT
gAfRIHOT FATAR w1a quiieTes stoT 7 ST Jord Jue Ua Uarid |

A B:®I

% A, B, C, D, F: Q@A In the printed Lilavati texts: Te=ahdT |
* A, B: gfgaomesfa; C, D, F: ge&for |

37 A:W;C,D,F:@Gﬁ?ﬂﬁml



44 | TR

W, Y TTOTRH
feTHTeqdHeqT I AFTAAHAD Tok 1o Gl qegIRIGIRITEE
FROATISDIGY TG —

AT TRIESe JHe TUTgEeT |

T TN I e g wgeitwaf: nes

Ig ASLIA: T ARRET ARG |

T QYT HEA[UT 9 AT%T QTeAETd: Uiadaeaiy: &3
T — T ARA: TGO HeiIg ! a1 Hafd TG eve UlTg e Jared
T ] FgARHOGA g 1 el avfichdl HSTERATEAR: T | faeivare |
T | IgT TR gat a1 Feawigl agaawrt: | 99
I a1 FY FHeal qYT TN TG AT HeR[UT o el T T ERIHHTom =
i Mg el Joed ENaGiad: | fR: TTea: | Hered €8 TggTetvom |
ded U9 gudfdeog —

A FRAGAIAGAT T AR [T AT TR |

FIT HiTheTg FAGTITH AT STel TG ATAGHEATHATIR Il &3 1
Y — AT TS, el THE, dHd qRIGH I, fGemae e,
foretTg: shieT o, At RIfAHE, FaudanSed a9 He i a1f= aum diX aermie
T STEHURIH M | ARG g Gg7H TSTedgd el SaIHd: Sel aeng
ST HicTeTaushSIdheTs Ha- STURId I Ty § STel & T FRICTHETsHToT
TEAY: | STAIGIELON =ATE: o/ TG 316/ 8/31 SRMERT Bgade TariafeaT
TG o/ ¥ | ST Ffl: ¥}/ 36| THAT ¥ ]/ L& | TY IR ST ¢ 8/ L& ST &/
TG 9/ Ja R&/¥ | BXOT HaKT ¥ | STl GHGHETHT 2|

379 7T T IGEXITIGYHIE

WUdAa Y W@ |

TagIgue: faga & | TRIFTEarE &Y |
TETY: — UGS T IR Ydglae: @ITd § & f: § g
TG A | STRITGIREIVT =ITE: | TR 83, JEHUIS | | 3G & /]| 37
FAT ¢ /%1 TEAG 33%0 THDGAC /¥ ¥R §o/¥ | JaRT wo/¥ | ¥ 2| 3T He

¥ A, B: AIVHART |
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9/ TOMGAA &/ fEdiT &2/ 1 GX0T R &l 3%, Tfiepel Q&R | el XAMR: Q&2
31y fetam gy fasaveRiTdaaaa SggreTo s Jgatashifedre —

Mg WA RTGE I WEier |

1A STCTHOITERIC T STt il shaTaTere

T OO I Hehell I Y& 99 Il gull
T S Foeall AE FRIRTERY eI RAHaSH TR Ui RaeTeperens-
LI g Uil STV T ST Y SHGTTe 84 Y&dh STerHoUITerRIert
AR AfeTad el hcifsharee hieleiy de €8 ¢ e | 1@
it ZHGHeT ToheTl Tl a: | STl =TH: 29N 3/ ¢, Jd 30 €XF IgT
ALY T TRIRMT gaor e/ 9T 3/ ¢ URB-F - T HYI TH 9T /¢
W%WWQ/CWQO@E:WWW: ¢o/s TY &
TATAT o/ ¢ TR ¥ ¢/' TG SIRI HEHTON ¢ 0/\0 TR T ¥ ¢/'9| N1 HerUTe=aTet
UGG Joed EPRIfG Wl Yafaad AfRy: Tem: Ja Her]or ¢o/|
SFETEATARIG ¥o/9| 376 Fia: 3500/¥]| AT TLEG ¥/ GHDGA
2600/¥R]1 336/¥]| JaRI 3]36/%¥]| 3T Hel ¥¥/9| OlgA ¢o/¥ | THSG
Fedl JoRT Q&¢/ Q¥ | BXUT WarH Q3| TffaRdt Q¥ ¥ |

19 fiiaigrereT Agatashiiede -
uT%: FHTgUr ANTORTY gl T Tg
TR e as e g g |
Rrcgrea R wRor &fd o arsie: a8 &gl

STRTY: — UIYISS:, HoEETd I AU GROMAT 7o, * Hiud: & 01

¥ B:YWH |

© A, B

4 A, B IR

2 A B:HII

# A, B,C, D, F:durmi |
“ C,D,F: U 49|



46 | TforccreTedr

Ygd T TTVTRATG A T AT faTd 70T S et, Joi o dgaeara
T A e a2 ferradifaae | wefeifyfsr wed oy oo wst e
319 e | A9 TR 0T RS | IGTEL0r =aTd: 9T §/3 | Hel]oreh
¥ | B9 IeT AAREAT THRT Ui 9/ 1T IRFA: §/3 THASG 3/
3/31 3 €XT B TG IAMGAT WeRT 30/¢| TEHUIH Ha: ¢/3) 3l
MerIagIRT e T0T: | 3TATg, ¥ 3T Ffeh: 3&| STAT THIHRT 36| 37 T &
TUMEA ¥ Jd g0 Mg goo, T MR 00| fARTHGRHTIGRTOTaRTS
HTfer=Tg —

SferpeTeeHe AT aTaHgT
e mmEfert e |
A afmegs wme faeg

TfaRuTfa*® TUTd sifg widsfaaeamyg gl
TR — fAHe=aTaRy: 0 HhTRITd TR UgHe IR G I o H1edl
T T | GHORTRY TOT AGH AT R RIgNehTe Sfgadnceh! I | Tee sl
T WHG ISIRAAERT-AHY ffoqusmes fieg, et aumad g
TOMT ATeRT St Wil ere TTean UfoRor T geritcae: | 3gTgol =amd: {I:
¢/ GEROM /3 T4 R elTJon 70T, ARTS aid | 37d 3ifgd eeanfy aifga
R | ANTEEfagdT Td g dd =a18: | 97T ¢, O 8/, TRY 8/ W ]/3|
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R/3, T R/3, TUME /¥, 3T& Fl: ¢3/2&| 3T THSGA €= /3, I3W 2
T | S HEA U/ 1T[UTEA ]/ ¢ o 3%/ Traieferd &1 anffepe 35, TRdRee
TTferaeaT feaqford v, STt AR w3
Y ARG A HGaIATE —

Tt ARRETER: T Akifaw T aaf<ay |

ST AAGIGIS: AGIR] STITg " UTedi dgarsfed a I li&cl
STETY: — Y ST AR Tt TP OI R TR AR T RITRT:

A FIﬁl%TUT% |
4 A, B: faausee; C: fawausHaad: |
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calculation.
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A FHI™IA |
51 A, B: TETTEI&Ia-IRH |
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2 Incorrectin A, B: u3; C, D, F: ugl
&R 3
3 Incorrectin A, B:93/%
* C,D, F:391; E: 39/ |
5 “URTOISY] GeTIhHTaIH HAdGaIY” is repeated in A, B.
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6 A, B, E: @Hf; Lilavati text reading: %'Flaf I

7 A @ﬁ'@; C D,E F: @?\Jﬁ@ |

% A: I E: I $ |

> B AdsRHEITEM; C, D, E, F: Id&ATg |

60 “g a1 ag ferAfaar I” is missing in A and B |
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61 A: rEde; B: WEGe; C: §@Tge; F: giree |

62 A: TG GREMUd; B: TEEE HiUd; C, F: 98Ed AfUd; D: TEHared; E: 9w
Hfard |

% C,D,E, F:faufd: |

¢ A, B: @A

5 A, B: BAfegRAeEn; D, F: hafogRuiedn |

6 A, B: SRIFIUHII |
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68 B: I HIAOTQETE; E: STIdher o= |
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goo/3  33u/Y
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7 D, E omit: @I |

7 A,B:W;C,F:W@WI

7 A, B: UTwEfd |

A, B: STgTaRRieRNScpEIggaatfaeT |
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75 A, B: Sdgdieadng; C, E, F: T dgaiang; D: T Jaarg |
76 A, B: “Ugra” |
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7 A, BT
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7 A, B: UGMTHIEEAT |
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> 'This verse is missing in A and B.

3 A,B,F:7Ureh |
¢ A, B: ¥&TH; F: wgUT|
5 A, B:@eA|
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o O

¢ A, B: Omit table.

7 A, B:g/ul

8 “Q0/%, 34 HYAEEH | 7Y fGIATHIUETE o0, 3TAF Welellsy § T[Ui: 3ool
dtaaTe: g0, 3T HelHg 3 TfUKT 30| 3 FHIUNUREEIA 00 HaR:
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o A, B: ShIgA |

A, B:33u/R¢l

" A, B: Omit: “3¢¢o/ s | 33/33ul 3 GRIURI: §/33, Terdaftid 3¢co/3|
3/33u71

2 A, B:9§e3/¥\9|

13 A, B: el |
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4 A, B: Omit table.
5 A, B: YERIfRIehfeedd |
16 A, B: Omit table.
7 A, B: IO |
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9 A:H@;B:Hﬂﬁ:l

2 A,B,G,E, F: fasir|

2 A, B,C,D,E,F:u8: |

2 A,B:9gr¥g; D:agH |

% A, B:3RT; C, D, E, F: foir |
% A, B: TR |
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I ———
fer femorsnt oo & 9ot et arefd 1Rl

ITEIY: — TR 34 G ATIRHGS o & afvieh gRIvT (e addTe oo,
ST T TS A2t & Fe dfe Calg &Il oG RIraT ahiferont: | feefar
ST | T TRl Heeh ATl dgereigrred feyy aera ad fesrogtt st |
Ial: FIAHEIISTA ATNIY: | IGIE0T =ATE: | GFT R, AGEAHTT /| G
2, ARAMIH ¢ fA99 Graq: BRI daGRIGHua: 33/6% | TSN |
AEUTTHISA 3Td UvaHed 9/ ¢/ Mt @I /g1 9/21 forat
TEYUTTHI 9/31 ¢/1 B &g TTGAT Hardl ¥/9 8/ ¢| a1 GHS A
AT: 3%/ueITTE 2% /0l 3/ ¢ | LT 23/ &% I T[0T uR/¥¥ ¢ 1 83/URR I ANHAA
3%/ug 9T §d ©¢ d AT SR Bauepd ST 23323/ 29¥_R|
93¢/38%&¢| TIHTIH °3gieh AR Yedeqvaiia S dgeied 9/€|
T SqRfSeRIa g0y STuafid S Herted o/ 383 | o] JgergHIed
9/&19/]3| TSATZHNT AT 3/ 8/2| TSI 293/8¥| TfOKH 36/6¥|

% A omits: “UUIIHHAT |

% A, B: wHAY |

7 A: gHIIOT; B: gAfoT |

28 A, B:y/el g3/c|

» A, B omit: 2833/26¥%3193¢/2%%&¢|

30 A,B:aa;E:Bﬁ%ﬁﬁﬁl

31 Extra reading in A (not suitable to the context): “23/991 82/¥3319/%8
R¢/R&Cl”

2 A, B: 3/ul 3/%1 IO R&/U¥ | 83/W¥ | ANANA 3/ul ]/&1 B TG FedTfeT
SRR SEAUTATGHT = Tl ST 8%/¥ | W&/ &I THRTHT 9-/¢1 R¢/]El



fAsregagR: | 63
23/6%| TTFAMA 3%/uE| BY T IATGAT SMEfISGIIATGAT T Fcl ST
QYUE/YREI 9R¢/YRE| IHAN: T TGRITIHIIAT 0¥ HISTGRITT I
TSAZANTE: R%/%1'9/R% | 3TA TSN SGTHI Gl AT: FHI1hUd: o TRIETH
93 9TY 3/3 EHIH Do TR o] HfhudT 3 aRTeaH & W 9 3/3 |
31 I AT ATIRIGIEYT RTGeATaehiScTg —
FUE e engTe e vet e
RIS USTR UeT GRITY NI O |
STYTYIRIA TATSTRI: YeTged (50T & &fg A
WISy R AT fRrhuT=ed Qs
3TETY: — g A SAHHULE el T 90 § ARG T GRATE S IG5
el AV, TAT GRATY ST SR TelTg, o3 d | dad Hieanf= el Uehe fsahor
AFRUTIGANTE TS ARG IHSE WA U R | Igreeor

74 |

3 R& ¢ HIT:
3 /¢ /¢ | g

T sy &1 g&, WHieT 331 8/¢l /¢l @ITRT: §/31 28/21 ¢/3
TOTCT SRHOT=TE: 32/1 /21 9/ 1 TMH: 8/1 //21 /31 &S od AT
THETT STARIT 33/21 /21 /21 TS GIRINTT HISTeh 3 & JRaT ges fera=
33/313/21 3/ AT L& TOTAI TFTAMA 3 € WA e« HYTGHAT
TNTAIGI 9¥=/5 | ¢/]1 ¢/]1Ta: WFT: g1 &1 ¢ | FRYTA & sHHOT TIfoTa:
R&| UE| {R¢| AWM 36 AU ekl 26/38] Ju&/381 8¢/38!
TfRTarT ¥/ 1 &§%/%1 33/ | TSI HURIGHT T ¥/31 &¥/31 33/31
AahYITS; HiedTHT GRS HTEH el B¢ ST+ eiehuifg &+ o |
YATTASHTREA T TTE —
AR AvaY yyFRRfSHeayar w&f kel

SEY: — YT (0T G I A afordrE! T At Jforais
B N T LA STRIATSHITH A TTATIT I Wfee: | @i

% A, B: g3t
A, B:RY




64 | TIfOrTHeTe
Hieagear &l | 31y Hieafemmrg ASRA | —AvTor Torter g
QYGGRHLOT RTATEIYH: I TREH: T RgeRT 9eRisYaT GeHIed qaueR
q WeIEEI a1 ey fFrmrarfgdeeR g srastanT waded: |
STEIIGTERITIH RITGATIsh fSITg —
& I -
TgSITor = I TaforsT At aqon o= |
BUCEENERNEE LRI LR
AT T JU7ag 68 dgasiedn= & 1%/
3TET: — AN TEAfOIST Tqult o HHTS HAIEHE HTfOTRTEHHIR A GG RIdh-
A TR eTT R HgaTTul qeifd 9 o Sed: E9-Taeh @ A=
TEEaRI g e gt ST | Ud Tfd § T dgadieant guegues i
T BT | IS0 =TE: | IO ¢ Sgriiet Qo Hifaeh Q00 a9f U T ¥ | Uehdh
SR GEEAT  TAOIATGIEREAT ¥ | ST TAEATGIGHATRIY § TG T ¥,
HieT &, At Q &, I 31 TARS =M SHAYT e A Ao ¥ 1 Q&1 1 R&1 37
GHYTSHTATY: AT ¢, At R0, HY o0, TS Y| YT ST Taheh Geal QSIOT AT
u, A, T 3, T Q| UHET AR Hied R¥, YaNfOKd ST Gaeforasied
80| T4 SoIeTed HITAHg & 6, TR 3R, HEHIHIGIG 8, FRFaOR ],
TIHIH S &, FGTTUT 933 | IREIRAGHGHIE =ITd: |
20 | 28R R9 | ’8R
& R¥ R¥ | ¥
2 2 & | %&
R& R& R& | %
AN R el T 233 | 31T RV VTS ST HIGITT Td Jufor, A
¥, 6, JRETT 3 | AUUTTT: 330% |RRIF: ¥ 1€ %6 12 | JUH JIRTISH:
A AforTSHT Aiedr™ wesl 3¢y | ¥ ¥ | R30¥| IS Twme AU
e W&, T TGO AT o] ATfOiRageae Hicd R30% ** | T4 SgAag T
TUYT 330¥ | R30¥% | 330% |3 |

3% A, B: Omit the statement table; C: last row 2&,28,%&,2!
% A B:gHI
37 A, B: Omit ¥

3% D:330¥%]



fAsegaer: | 65
&.¥ GEUNTIOITH
319 GAUNTION FROTe SUSTIATS AGTE —

GAVTAUITE RIS SO ST SFeicheraqut: |

FUT WS Ifoden e avilgd SaaererT Igooll
3RTY: — FAUIT FIuT AT Jut qUiHEI T qaRTgaarararere a:
T gt AfRrey I iiemET G e gfd aTaorgaun Jeae St
AT SHATGAT STaaRichigaed aot: TIT | RTIgaoTe auit 73 | 3ueTe-
wugRmTIeTfeAr wigfeaamfs!! TReToggauRy eaged | o
AR qaauiieerIdteddcd Tieg Rfad gravl J1d eagauie dieagaTg
— qUligd 3 FUHMA Wer afee AR S Afeagaoe dieam e @ |
AR IS RIRIIGTE LTI 91T fHglgars=Tg —

fauTeggu auigauiaTTT fgrageamgavfaar: v |

NMafidy a8 Y YauIguiul gauiTTords aforyadg &: 11303l

A =M afg faefaeamm: @ vewgfaur quifafiede &1

I ey Trewraol g7 F fofer: wid aqr g swafd @ 120311
ey - 39 = o1ty Tg1y oR1 9 fauTeegaRauT awt @i+ faurdggRaont+
o AT AT AT {GragetraTg WiEdT: ©: A IR vty Safidy SHATg
Fehlpay Hog* gavre ot fRafet o 3f 8 afvies! § gaviforas! & =iy
TG | U deHYeR] TRAIGIELUTIHHATE | o SETAT:* faTagga: Tehidar:

¥ A, B: Omit “Tedm=I quf auiamI o qaReadrararee anT: & amEt
TfRry afer w@ot” |

0 A B:wfad |

4 A ISR SATTGHIRTET, B: WA SATaIGIRET; E: Wi Siaamifa T, F:
TS HI AT GIRTET |

2 A,B:gg!l

5 Reading in ASS edition of Lilavati: WERISSY a5 |

“ A, B EY |

A, B: qUlieesIfe |

A, B: 3GTHTET: |



66 | TR
feifermem: | afg <ieae Sexmm: @ 997 afe gfor gavie auiiee:
FTHGT RITAGG | Gt I HeERed TEaIGTeRoT ST | JeqdTafid gaot
BRI RN qefe viewguryg ot wafd qer dfe o Sem: fawfd: wi g
T ol AT W qeRATd ar AT ded: | IOl =Te: |

23 2R 2% R0
g0 ¥ R ¥
JTAGATHATI: 30, STRIGUT: 3, SFTIRTEI: 3301 “7TTHIGIOTHT ¥ STEIIU:
93 IFTARTER ¥ ¢ | TG GauiaTst 3 quif 3, SFARTERT: 331 Td gauiaTsT ¥ quif
890, ARG Yol TN §301 ¥¢| 231 Yol ANT: R¥o| UG 0 Wa:
SAT: FrcharaaoT: 931 I faRIfct SerRmITST: TR We= &:, dgT v\ Fauifaf | 3ra
a;avﬁavﬁg%q' TRIFRIY ¥ o | MIUTRAMAS g &1 319, MR ¥ o AT g0l: U,
ISSIIT T TS o7 ST qumt: gyl 37T AR 390 UM QY Werd: AT
NfITRHATT: Q& | oy aury AfST Fraaviy quigTTe gerusared Tek —
AT fASTTaaUITegaur Tgura deagiT,
S AU AT ST HSTAGUI HASTHTU 1l 303 I
TETY: — SERIAGAUEUHTAT Gavid e a1 4 0TI JAgauidgua e
BT NG STIAAUUS TeHTAA 9 | TG et STRTAg o THTOT 73 |
SGTEIUHHAHUTSITATE —

FRIRIGUIT TAAHTYT TSGR |

ST T GIGRTe: YaUATTauied ag JHTUMH 11 20¥ I
TYAHTYT: GRI]AUTT: STSAAUIET TS HIET: | TNF HISHTHA il | B T
FIGRIgUt gaut ST deeTaavied gaue wHToT foh e | 3fd demTr agd:

¥ D omits: TGH-IYIUAT ¥ STRIGUL: 83 SRIRTE ¥ ¢| Tg FaoraTs R gor
2, SERMEM: 3|

4 A, B omit: “20” |
© A, B: GUIATTGEYT dIeET AE; C omits: Tg0T |
A, B have extra reading: 70T |



fayeagr: | 67
S FE: 180 83 (&
¢ R &
31 W] & JfASITa: 93, ToiaRA 3& TIford: 9331 3T Td gavtau: go!
9.2 T aUT UT HIT 53¢ | R THRUTHAEE! col 33| SFIRET 2031 3T 3983
TE: Qo| STFTAGUITUSTHIAT &7 &1& STFTTIUITATI Q4| Fragaure

d':\lvqsil"llffﬁ\_é[ JUSTIARA dgl8 —

ole e gfrTaaut: @orgaaa et |

STRHUIISTA T v Sy sTerits ffganfarsT = 11 3oull
3ETY: — FRASTaaoT: TWUlaRIfg S | GHTauIauied faRafe: Hd: | 3TEt
TATUTSY NTUSTANTIUTS STAIERET&IA erd: T SIfAfGagavTdieay o & |

TEERUTHAIICATE ~

RigauIt TUTkIgATYT: fRETT® Yo dumH |

ST el GTeRTeh At il o TSIEUTATT: | Qo& I
STEIT: — TR HTHT: GRIGUIT T Teh! HTY: TGRIgUT: q Siexra: fohfaggmasmror
e TG dT gt greRavt gaut S dgT o WISk Fid AT 38 dg8 |
IETE0 AW 77 g0 ¥ 2&

3 ? ?

31t gftTeat: 93| WUt TfOIa: ¥ ¢ | TWUNIOaT: 9uit: 301 9% | TN I1T:

¥¥ | 3Tl ¥¢ TaaifSia: ¥ sTeHaul: g&| SUSENE: 92| SFIIfaTdy: ¥|
ST v e o rfafgarfieTTat dieaH AT: g1 37 gl HauISYId-

51

Editor has introduced “?” symbol for the quantity to be found, in the

@€ A»

place “0” symbol in the manuscript.
2 A, B: “@” in the place of “¢I” |
3 A, B:ggl
5t ASS edition of the Lilavatt: feanfeids; C: @9 |
55 ASS edition of the Lilavati: ffamgan |
6 A, B: AMET g8 g |

7 A, B: “9” given in the place of “g0”



68 | TiUramEdesd
FUIIRGTA A AT Fet Tfermimed deme —
GrAAAISTIqUl fa9T: GIeat 9ot Weqauii=ay |
TTEIUU! VT WU W EeTeadIauiared Il Rosll

3TEY: — A AigEAIaurH e AfIdaot: § Gl quid gF: dwied: | gauir
TrTreETe: O |l WA 9UT: STafiayauavt 3 | 3T gut A g FRicd: 98
T G | IIAM FOAHIY: | A T ek YA Jedich dieda Iord
A IATHEYT g, TR TEeTHeTAId T U AT QI HIHH-eIauEy -
fedammfIemauiad: | IgRLmH AT |
TIeTfCS NISGUEn! qegdt T ST |
FIGRIauiEEt §fg T WOEE A Il goc¢ll
e — ged gavt a & g s sHHUT NieReRIau] Jgrdaxiar: & @THT
aifes A A Ufd HUdGY: | IGO0 =ATE: | 9UN &1 ol WU 3|
SAFEITUl: 98| AU 9] Fia:® ¥, WIFGUIY 3 TWeaauiAT=
390 F 3 TF ATHSId ¥ ThAT § [&J001]* THHOTITRT GUiRIEE ¥ | 3|
SRIGUTET [T ¥ Wievquie ATt R U fgfadese ¢1 v1 31ga :1el

& SFRUTRITIT:
TehlgeAlte; Hea RUgerdyY o4 q9TE |

UHTEIHIRT ST Sl HISHT: FHfR: |
WR: U7 FIUTEAIREIAT I 1] 30k I

8 A and B omit: “HFRMAASATS Tei Afei=IRed dgTg — QTA-IsAeaqui [aea:
Tt guT: WEduTiTy | ST |

¥ AB,Ca:

% A: U%HT; B: THIF; C: Ud; D: UHHIATE |
G, D, E, F: QUi |

62 C: 3fam; D: 3fam; F: 3fAfda: |

% A, B: 303 instead of go.

64 A, B: &0 C, D, E, F: Ul |

65 A, B: TEIREIAR 7; C, F: TRIUREIEIUT I; D: dediadd? ; ASS edition of
the Lilavati: WA a9 |



fAyegaer: | 69
TehigeTieHel: RS JIR #aH |
TG SGIARISHE AfggM lgRell
AuTagHgIG eAll I fRieu |
I A aaierT 7T 11 2.

3TETd: — IPI ATa 37T T TR Uahied Yehdhgalcaeaiauiar:®
T T AR AT | TG4 F a9 AGRIeHT: | GeoTiehn F[od-
EREYE0T 9 o 3 wwHfgants e ua FHfteg q@ver sa:
fEoa: | AT Hg SIaATHeT 3T e FRTT 39 HIIRIA SERTord wd
T g T TYITeaha IeAd | STHIIRUT § SRR AeyEiR ad fg
GATTRRIANS: GEATHG: IRV IHA* | 26 Be: WEATAIird
B IR SAfS Begt TeergAt fafaeuaa Safgf | 1= I aifeen afem
Y THGHRT T A BGEIT dole; WA | TET TRER BGE° e
e QR R (4R el Rl | el %, wpe g e e
GO Hid BereuTol S&a: TTYRYT 0 &6 e U eergdhead! SRl
TAFEY: | 379aT YR 31feig T SR o TR ATHRol Hel’
HIYRYT AA-AI9AIfTgfd | o1& Mfuiaeg dfggh muafagriuanm wafd | Fa
FAE TOI Yo AGTe- JETATE Al TGS AT ISTIRIGIE! e et
AT T AR 9aft | o1d Sed arg FrargaTeA aur et
T 4R | TG FEEgAAUIAGIGNTORTE 1o a1 fRifedd aasme
TAATEARRE FSHRaE Toae 994 | e19ar Rifedd e @il 31fal-
TEARGH = IUGRT: | T WA fae] [T Igeres Tl AaTeaaanT: STe
STEI: T ek 1 Tufed R T STUanTIgH | T S/ g g are<ul-
ATE |

A, B: 9i=; C: HIgrad; D, F: SAGM; E: Hargt |

7 E, ASS edition of the Lilavati: fa&d |

8 D: Uhehe GAIEIGURIRT:; C, E, F: Uhehygaieaeafauiix: |

6 A: T 34d; Omitted in B: STETYROTTET 394 |

7 A,B:ogH|

71 A, B: TaIfgafeaRiaed; C, E, F: Targfafiemided; D:Qﬂﬂﬁ'@lﬁ"ﬁ%ﬁfﬁl

72 Omitted in B: ATeTH&RUT Fedl; C: GAMTGRT; D, F: GHIYRT, E: & QYR |



70 | ORI
TEIR fid T §: g Hid |
TeRIGTIea Y] Hedi aegad J9% ° I128R 1
FTETY: — T §: TR SROTGHERTE TROTHG: hicl fRafa: &: | fafd getew
T R ERRIdead: | T REagFRISHTS waa: Haver g
T NIl MSeaam, Tt TRUTHe ST d: | 9q IgigRiFd
ST GHa N el TheRUT G T TS &RER IR TR g &aTd Uhigedrs
A TS | Ul TIOTTS ASTAfT | 31eT: WSAHTHH IRV &l
FHHRIET I =14 & Y ¥ 3 R 2
2 R 3 ¥ b &

Y TIHYE & T G JarHmaTd | T 0 Wl G0 &7 T[fOreT: 30 80T R
T Ul U T ¥, GAOTHA 3y TfO0: &o &XUT 3 Wa: R0l Ud T 3
T 0 TfUd: §o, BT ¥ WaRt: Ul 754 A R, Ja0T 34 4 TfUra: 30,
BT & He: & T R 2, YT & T[(UCT: &, BT & MoK: 31 T SHAUT T,
TI[% SHFT: &, gi[eeadad: Qu, farestaa: o, Tqdeedday: Qu, TaijRa:
& YSIRE: 3| UHTUAAY UF UK HATHAE UgaaifBfasidr gy |
TG ROTHRER T, I fIRI T, ST UehTEehIei SiehT: S | e
T QIR JavT SHUaEIREeavl Af | G0 shAferdieh favsa S
QRIS FeTRATT Teh: TG eTqIel: | QAN ANl STl e e
289993 3 &7 SRR FAUTGT! HETATFIEREATI RIGAATE | QIR
T Seat Gearafafaf’s SEEfd | ety wmHT Rierdereavadm e
BN TR qGTE —

7 E: IR &l o §9; ASS edition of the Lilavati: TTSSY] i s e U |

7 A, B, C, Fomit: (i) TIfOI: 30 BT R War: gul (ii) “Ud AR ¥, GAOTAA 34
TfOT: &o BT 3 9a: R01” and “Td T@R: 3 AU 0 TfOT: Go, TIT ¥
9ert: Qul” are interchanged.
D repeats: “Td TcU: ¥, GAUMAA Q4 TfOIT: &o §UT 3 Wa: R01”

7 A, B, C, D, F omit: “Tg T , GIUT 34 g4 TfOrd: 30, BLOT 4 Wa: &1”

7% A,B,C, F: %H&Y; E: ShAA |

7 A, B: R&&99SRRE|

78 C, E: afeafafa |



fayegagr: | 71
ThigeATTeR@’ aTeAtafa wEisfe & yfied-
T TAgiE SRR IR |

Tl Gaaar AYRAEhHITARAH R -
YHEISHY TTUTeh Sid 9 o sAfaadigr: 1333 1%

2 R 3 ¥ Yy

3 XY R RY R¥= C

R ReE R OR3P RYXRIF(AXR)=RvE=, C,

3 [RoRy¥] 3R RYXRIXRRF(IXIXI)=R0R¥=, C,

¥ Q083§ ¥ R R0RYXRY/Y¥ =R0&R& =, C,

b ¥Ruoy 4 R0 0&RE XR0/y=¥uo¥

& 23YUR%& & %%  ¥Ruo¥ X2]/& =33¥uRE

9 3¥§0Y¥ 9 ¢ 23IYUREXRC/9 =3¥ER0¥

¢ 934Y9Q ¢ 29  3¥§20¥XRQ9/¢ =93L¥9Y

3 309yuo¥ R %" 93UYYX 3&/] = 3309Y0¥
20 [23&2RU&] %0 g4 8309L4OYXQU/R0=8]&RRUG
2%  ¥]ERYY 2% %Y  YRE&IRUEXQY/QY=R¥RERYY
3R R9O¥QUg 82 23 Q¥REIWYXYZ/3R=390¥3ug
23 RYREIYY 23 2R R9Y0Y¥UE XQR/L3I=I¥YREI¥Y
¥ 2%E&33U& ¥ %% R¥RERYYXR/¥= 3R&UG
34 g309yo¥ g4 80  8R]E&RRUEX §0/gu=830WY0Y¥
&  934¥eY 36 %  230WUOYX]/E =934¥eY
99 3¥§Q0Y¥Y 29 ¢ 93LY\9eXC¢/9=3¥§Q0Y

3¢ 23IYURE 8¢ 9 3¥ER0YXY/¢= 2IYURE

2% ¥Ruo¥ 2% &  23YUREXE/]= ¥Ru0¥
R0 Q0&3% R0 U ¥RUOo¥XUL/0=20&§
% R0RY¥ 2 ¥ R0&REXY/38=30%¥
R Q9§ R 3 R0R¥X3/33=9%
3 XY 3 R} R9EXR/I3=RY
¥ 2 Y g ¥Xx/R¥y=¢=_C

24 24

7 ASS edition of the Lilavati: quT |

8 A, B:In column 3, entries are from 2§ to ¥ and from ¢ to gu. In column

4, entries are from § to ¢ and from ¥ to 0. F: omits columns 3 and 4
in the table.

Entries in column 5 are by the editor. Values in square brackets are

corrected according to calculation.



72 | oA
r@d: — 3Tl MU YANTTR TR RAGURITATI IS @ o
Hefavaarrd faRvomg | STead 31 oy g et e, SuRrifv aw
Afe UHfgefa agrfafd UaHigeaRe a e Uagenfaramst gt
SgTe-H aEaRe Jw fAfadet o ufd a5 | org 99 § Tuie! TR
SRR HYhEHITRARITINIRT: SCH: UehfgedTeiT TETT gera fsior
TR Tl TG AK: WTHUTHETETR] W | i YAl daragead: | TeHigreer
=T | QT oTeT: U geaaeTaigT: | QUi Ruul feeiigrewr = |

¢ 9 § 4 ¥ 3 2 gl & W ¥ 3 R %I
R 3 ¥ U g9 <l 2 R 3 ¥ 4 gl
AT A& ST UEAhITS TEAN T QUTHH ga9eT &3 |

sfa wrerdgdtaradidiama fagia qagumewfafaar af
T deg ST fHsfeaaRR: I

81 A, B: misplaced entry “&lulR0l1&181” |
82 A, B: misplaced entry “333¥ug” |



A HFIGR:

g B (93| agR: | 9EifE? @it 99 I9d | qadsifoTd ga

IR dglg —

wuguaeTeHSemTEgfa: fehet GehferareT |

an fggan ugH fafrsh wnfegar @ defadaa 12y
3rer: — Heh 9 AeUE T YehUE, UGN, Uelg AeihugHTgT YU SEUGE
eIy d QI |1 Gepferdl A4 vafd | 91 9 Jfd: fgga uga ioamdiegar
il Yehferered T8 Hafd Jeddl TehRaReeLUTIARTLHIE —

TQHIGHT AaiaT U TIF Yehferar A |

AT FepfederTt= TeEd 0T gas Il R 3ull

FTEITY:— THIGHT TAaHHHEEH UGEuToT JIe Uedds § Toragieror | =iy
ot ufd Geeferar= we | fgdiausmTg dWfEd | TeeHT Tataen i gl
SFITHRI Tcddh Yeh(eAdaan= HUdd: | IR0l =TE: | 1 1 31 ¥1 4l &1
¢1 ]| 3T Gohrugy 3 Ug 3 Tab 3 314 Uglg 9/ TIOKT 3/ 1 80T R o ST
% QERATY g R & 3, ST UgTg, & YUK SR 31 T4 T: UG 3, & ¥, I
TG R TORT (232/3); BXO1 WA I & | T Y: UG ¥, e u, S UgTg R
TIIOTRI STIT 01 T8 G UG Heb & Tglig (W/R) MU (30/3), BR0T R e STl
RUI Td U% & &a 9 3T TeTg, 3 0 ST 21 T UG 0 95 ¢, 377 IeTg,
(8/3) TIOR (4&/R), BXUT R 9okl T R¢ | TH T ¢, Fes ], 374 UgTg, ¥, 01
S 361 T UG § Heb g0, 3 UGTE (3/3) O (30/3), BT 3 Herd ST

' A, B,D,E: “¥@” is spelt here as “¥8I”; C, F: “9I@l” is spelt here as, 981" |

* C, D, E: #gifa; F: 9igifd |

3 A, B: Omit, “31 Q& G: UG 3, 85 ¥, 314 Uglg, R IO 93/3; BL01 W T
&1 31 Q9 G UG 3, §ah ¥, 31 UaTg R 0N 22/3; 0L R S 17

4 A, B: omit. “314 9grg (9/) TR (u&/3), 8T " but have misplaced
reading here: “3/3 70 g0/31” |



74 | TOadEd

¥l g 74 ¢, 3 ¢, fGgaua 2 7o 3, fos &ar 21 I ek 3,
g 3, fgaaue ¥ fOr 9=, fowan ¥ 1 G A &, UG 3, fggaueT u Ifow 20,
faaT go1 U@ wHvT TfUdfs Yenifgatart geferdern=C g1 ¥1 2ol 201 3yl
W&l ¢¥1 2301 R&U
Y GHferdIasiiash G rRITTATa eI d FURE "gaehdiied qag1g —

YT Fal: THARTIHIATIHGEIATS: I 32
3TEY: — fgTUTIegHaeR faffiert ug Gefcide 11O Tt ugimi gt
TR W | Igaafoae a1 T JeaadEaM Igudar T
ARSI YA gTe e | IGET HHHTEHTE —

AT T T TR T g G|

T TEEHETANT FIeT Afg o Af: 1129l

T — QRIS AT Al ThRISIAS aifer] Talfeaaudd aifer] Uehfed T
ITOTH AT GeTe] T AT 37el ST ATRvehagide gt Tean 9 g
TUHR qelgTeRuT A Hf ¥ afg qa 9fg;: | pleierHn auon et ar
TS Wehfaug; Seiueterd: T& A1 [Geme Herel 9, dfg w94 | IgTeeor
=T | 3 UG 8, GV 2, 39 3, fafaTert o) Sapferam ¢ & ¢ o 2
T UG 3, 5 e ¥, T u, fafdererm u/3, oreg Geferc 3 &d qu/3, geoma
R ST HIIANT: W TaHel UG 3, 531 &, g0 s, fafaTemt o/ 3, 3 Gapferaame
3 B ¥3/3, ORI I HIANT: 2% | TEHUT I Qahllg Aarar =am&: — g1 ul
%1301 LUl 821 2¥0l R0¥| ¢ Y| FhTCIaE Fhdt: THAHTE TAFIHT TR
AT GehferaT=l Fm= 21 31 &1 01 gul 221 R¢| 3&1 ¥4I TV YHF e ot

° A, B,C,D, F: Omit, “fezfieigrezor vg ¢, af: ¢, GFaus 2 qorn 2, e & 2|
T fA: 3, 99 2, Fegaue v orar 3, el ¥ | 9: Ffd: &, UG 3, fggaue u agforn
e g01”

S A, B,C,D, F: Gaferai |

7 A, B:q9e; C, E, F: dives |

8 A,B:g¥I

o A, B: fa¥enfer |



Séteraer: | 75
ol BITUAIT ST QahI(G AT Gert g1 91 381 3001 2341 ¥¥ 31 9C¥|
2RR&I R0R¥|
STTHAATG TS FTAY T (ehadT HE AT GIIehd< qGIE —

FAFUGHIIHEIF WEATT T@IF gferd ad |

A UGERIOG deaa e o 7 aga 11 3¢
e ueA oIt gfg: | e garT: Sice &1 | 3fc =9 aeffaeqy-
eIk T ARG Y: | T GIaAlGd T BT | T
T SUFHIGAIHIHA TSI Y: | TN Ted 9 TIHAR I Saggaaeardsd
FRIIHTYT T | Gedd 9 TOrafd AiaRiEg e | SeetoaAHgasag |

T f&A GrAraIqed a1 get fgstaitsgfee s |
I T T g GG e’ A g 11 Q2R

e — g {3 Y grelT SRrora ST ey ge SifeH fedtafemRe
ot o rererd gt fdtafe e qeftafa aqder senfedian arqg g =
TET: | IGTEX0! FAM: | 3MG: ¥ TF: u, T Ul 37ag UG QU e Q¥ TR Yy
TfOId: wo| FEAM ¥ Jod 0¥ SAHIYT 9%; IGHAYT 0¥ & ¥ Jeri ¢ |
Ffeldt ST e 3%1 36 ALY 3% UG QU TIfOKT ST Tae ueu
HFIETEI HAHTLHTE —
N T =9 I TS ISH aa aa A |
AATAYTIS % 9" gy 9 fR 13201

Iy — ATYEE g e I, U9 gfy:, TSiadH deHEEE],
TR AEfAUTIEIadd waaK 9& 98, Fa9 fRIsmTT qqare,
T AU AAGAI AT H I TE: TS 37 AHUG 9, 3T Tforar
W 34| AT\ JoRT SITHAY ¥ 3, 3G TEIKT ¥ ] | Gfeld ST 7egH ¥R |
3Td HATGATHIE] HEAT] WFRIGAT IRITaaqafcas 331 Yafga R a9 1
R TR ¥} daqfauiaRis Teafed udsmate Aee ¥]/31 de
TS ST W 238, |

A B: 1;r?}lﬁf; G, E, H: W; D: -afd; F:Wﬁfl
A, B: fRig; H: vrered 70Tk gaH |



76 | TOTTAeRd
Y T TSI OAU D S G ISR el Glaehgd Jalg, agg —

TTESgd T 98 W] ARUGTaaTgae 133237 I
ZhT STEY: — TS e IO fARa U Tforaawng faafsd o | =
de gEATRI araq wafd | IgrerommemgTE

BYeTieeh X el O Ug fohet |

T4 @ 99 fasN'® ag a8 g 113231 |l
B 7Te! & fRIei! g = Sidivhet o=y | 9 ST g e {991 fohet e
T 7 31 | 0@ Wi & 96 79 FHAf | 30l =: | 811G I 3 TS
| SEIHE Q0| 3T UGG Qou, TET 9 &d QU UE e & 7 TG
3 BRI R § ST § TESEHIOIIAG 3 i et ag &

SISO+ |t TS FOe gradaiarls a5 —
TSRd YIS EEH Sehuglg 9 99: 1 11333

G GG TS o] HerHTigAT fagH Ahuglgd Tahel Yersy I: W |
IO Hifel=arg —

YYAFTGET AT Al STT-

e 19 FATSYT e AT S| g |

Srfieniigeond!s FeAmmeiar

RYTTRHaTE: TRTevT S 118331
TRTS: — SR TSI XA TS TR RO TeAf A GIRAIRET: | 7o Ty
a8 gAISTAST | 3181 AT TT0Teh! STE ST e feharcaeadga i 7Ta: |

2 A, B: @@HW@W; F: afegsarfeym; H: afe ypafesmr |

13 The verse beginning with  9=ITfe/@” is omitted in B.

“ A, B,C,D: 985 F: gt |

s A,B,C,D,F:fagh

1 A: gafaw feq gag A Al |

7 A: YYHATTACE]; B: TUHITHGE ; E: TOHHTHTH; Huammisngaars |
s A, B, E, E H: aii@xezond; C: siia=ond |



JEITER: | 77
Tt ISt TereaTeTent gig SIfe | SERTYl =aTg: | 371fg 193, 3T o, 27T \v, eIl
¢col| YAAE TISHIHS ¢o, TRIHT & e ¢o/'s, MM 2/, THDSGAMT
¢o/s, ¥/ fEER T ST &8/, UGMHT o, Tk &, WRGATA 3/3, G a4
TS Herd 216 6/3 2, 3¢ fafSRuafia Sl = 23/'9 | 2ufafe I 3, @i,
48 22¥R, B 3, SNIeT Lo Hfdfe el fSI1<1 Tearelvr I ¢o RYTR Ura: |
TIOITSITA TS FRUaHRSIgR qgTe —
A HATGUAT I TATSATg, TaTaRar e |
Tl FEI TIEegeR Thlgd TeSHeTE Il ¥ I
TETd: — TR SEhTd STl AreHTt 9 Tforar U STy a9
et UGIed TS YaTar: IgTeef | SGTeuT S uSTIeTg —
GHad T: TYASTE? g gIg wel fgeaa aa |
Ty YT fgeeat gn frafgfoadddarssy Il g3yl
FTEITY:— AT g1 Wi fgort gRTed gar orfeH fgaean iy wae: | o
YIS Uded I dfahdiGadsagrasd | 3ol =aT8: | 31fe 3 3T R T
FEHeT 350| 3T TSISTIAIE STTGHA had APFEAES 350, IAROT
dree T TI0T Q¥¥o, T 3 3TTg 3, TFAFARGY ], 3T q: ¥, 31 ¥
STREATITANG Q¥¥0 Jad Q¥ ¥ | 3T e 3¢, TR 3 3, TI: R, TG
3 o 381 A 3 Sgdl: STl Tt g¢|
31T T IS UIRR AT S T gaagRIIshAE araaueR=adr I
TR gl AGTE —
ﬁ@@@%w:ﬂm:@sﬁ%ﬁzl
TS SATTHATGIT T[UTaTST Tl awre I

YA B: g1
2 A B US|
21 A, B: omit “&&/3%, 3¢ fafSRuafid sirar = 23/91”

2 Extra in E alone: “Ufafed I 3, &9, 8 23¥3, 8& 3, 3TTeT Qo fc S
TR FSTe=T FRTedoT IS ¢o R ure: 17

23 A, B: ARG



78 | TordmdeeEd

Sh SAFVGAATIGIUT TGO U Il &
FTEITY: — T favH st & Gfd = fives T e gca dgueieres HaHee
Ut i STeRfifufoRY: ®ITe: | sl ®Irea gaaedrs T |9fd
Tedstga: | Sl T T AgUTerth HIHRIH A SgRidufRITEage e
YT 1 | T4 UA: U: e &t e TRIaId TUTai o+ i | 3Tt

. \24. T TWWE@WWWWWZS

et S RT], 3TY: | ST UIHET Tt e JigI[ureh FaRged aricaaer
A fgaT TTUTER O Te QERTRIIRI hTaH | U4 SO ST afciigthet Efgfer
TfT Ui 3fg af R Ssite @ SgreRumsmEaTE

U4 aTeeaT 3 fegrui wfasmae |

TAeHTISE g A fAsanrgerfa &id 11291l
rEnd: — 4 STAYANIAIGH aRTedhegd ST gufafd 9: | Tagaie fga
fon fedtanty feadfyeadd: | fgoimr feror 9 qget @ gdfen geamieman
feaporeereferta g aroema widan fowiiee | fodafeed semfe foor
Feitafead ¢ fedafeaia oo samrRRRIR gHER fsread: | § g
A ferre e afd ferrdl fRieeht ggifdl gerar afesehraragd T auee a:
AURATYIT HUART | IgTgL0r =1 | 37fg 3, ORR R, TeD: 30| A TS
s | srisfea: Qu, avfeTe: | QAfaw qu S 9 T[uTad T | FH 2,
g o, o, GAwH o, S & 0T, T &, Alga 3 o v 3 =¥ 2 IO,
o gAsfga: @, g fOwd ¢ & o YT | W FHO R | F: T F: [ A T G
T: | STATATGIE T[OTaT ST Wit TITE, Tel HIH ST ORI T[UiR: RIAfU: | 37
T § IIH IWOT R IO ¢, 3T A &, IUCH: 93¢, 3T A 263 Y|

* Omitted in B: SIcHUTREITTHR 2 SIK] Al GehHUl (UM TG AGaear-
et fsos =T, SR |

%5 A TG |

% C: omit fge= |

7 A omit]%?;l'U'TI

8 E:.ged |

» A, B: “d fogfg et |



Seieaer: | 79
ITALH: 3R9EC, ITFT TN 30939¥¢Y| TH HHUT =TG: | TG TUIGHTST el
R0939¥3CRY BT 20939¥¢R3 UMM ek § Igd 20939¥¢R3!
SEHITGATAA 3 TIMOTT @: 33¥9¥ ¢36¥&| T fAshareadi: R0v¢o 9l &
A (ISR Aeieh TaTREgaTIEIRIdT e 0¥ ¢y GHIUT: §
SFHIfHUAT R TICH € 3Td

T 20939¥Q¢RY
T 3396¢
g §3¢Y
T 23¢
CRAY
Te
Ty
R
37 fTvH TS RIGEToT g |
Nfesd 91 9 gig: veae Ao |
TS Gwfee el T aed o a5 11 Q¢
rey: — g wE! AdITetvl GAHIGHIY SeasHIY TelgH (G STIstumicAm
afe: afga: gevmmntaes! formor STRRgedyaigdgera a4 7o 9 |
SRATTESTE TTe5: qelleedul oI T, G el deherd | Igreeor
=E: | 3G R, OMRR: 3, TeS: 9| 37l favH T ek T[0Teh: TIT: 3fcl HehoT
;| ST eagUrar e 1 9 | 1 F | 7[OT 3 I F: ], JOTehgek: R,

% A,B,C,D,E,E G: All 7 manuscripts omit the ending of Sredhivyavahéra

and beginning of Ksetravyavahara. Omit the following large portion
which is found only in the incomplete manuscript H: starting from
“ ST erag U e 7 19 | 71 9 | T[0T 3 376 & §, T[UThge: 9, 3R A :
938, GIUTEREA STl 23¢9 | 3T Sdh: 3¢ & | TAT G T 01 HaRd NS0T -
A TR eI Ihd Ud fRId: daa Tt R3¢ & | TTaariie fhfises-
TGN ST .. to “TT SIavT: o gifet: 91a 3fd vaim: | 0d sysTahifeamul-
FII ¥ &t wafd 17

A, B: omits further from Wﬁﬂg@ﬁ% TG0 37 up




80 | TfUrHdesd

3T TT: 9%, GOl ST R3¢ | 319 Rdh: R3¢ | AU Y T O R
MU oG g Ud feId: T8 Toranter :3¢E 1P ST8aarai
R gRTRAENT 3Ty FeRTARY | Td SeRIed dasl: gHg Taedd
wgHifsEA g9 qAggIon waq| fGdagdags agduag=d | 9=
rgaqshsiudeaitE werR agdfavy g7 SexmdaRRen: 3 | qanfesaT
fordar: wTgTeat Ae: Fditfd T ge wigrataTe -

UTeTERIEE T TureRt wer 99 fgarer |

AT SR agi et |

TG WIATHSHATT T frws o2 1 93831
AIGTERTH T shiedd o1 = fgr[ot Wi Igurarithel TTHT FHGTIATH el
Tafd | 7Y qgI gl AT | I TEauTgHT Sdr asAmET fasHTon 7 g
& | 8 e YA R FeFHTIE a8 e qeedenToie T Hehed
T T T UM Thed qgcrdqgwqﬁqoc& g AGAEST | Y J&1
A AT G T | 379 76 UF a1 Tl giet: SiwaoT G
WEHTY: | SHAGTELOTHITHTE —

to “orEnd: | I ACH TG FIcl, aF ST I arerad gfd: FHo: @
forafaaT & ag | oTehuIial HIct ag | ST HIfCHUITT TSTAE | T §Hd |
IarETond & R | =r: 1”7

3 A, B: have misplaced readings —“Ud S TUTaifst Tl 39¢'s, Sk 3¢,
TOIATAH 3 SH6A 2 SYH 0% 3, SGHIGIA 2 MU 8¢ &, L TfOTCH SATet”s
“STETY: | UTeTerHa T dheud a9 fgTTor aft A oTen et T | fRITmo
HCTARITING AP GFATIRR 3 1”5 and “T7 oMt &awq9-
JAHAEAREGTE | TR 3T | TRATR g {SaaaRey: | =gl |
T GAdICHATd TTE: | T TG Hifcasn fFad | Jore FaRasga
JHEE TR TG —
THATANTIG HUI GIGTHUTE AN IaRTd ol Hife: hifeIpaiaridg
arg: 11330l
ITY: — qA ST IR el 0T W | TSI alT! SJSTehots
HICITAHATE — e, HfcHUT AR : TN | FIanT”

32 A, B: AIFTGHATIT |




JeIaeR: | 81

GHFHGIEATT (91T e o |

O 98 # SIS gad IRzl
o} 770! aﬁ@mwmamWﬁWWaqwqwﬁw
AGfd | QI Sy UTGIEIERE TTe Hehed T 9 fGIui o tehew =Ird:
TeS: ¢ 99 R Y YaaeAigd a7 SAGAT STl Ffueit: 91 9 1 F | TR
R 3 I ¥, YA 28, TG JuE| TdgUIaithe | 3aHd Y B
THITEET QUE| TR T §UU3 &, TUIGATIT JUE HAl ST §UR¢o
YHGTYEAT, AT ¥, 28, ¥%, &9, Y& I VUG &uu3& I:
ST TSHERITT ST ¥33¥]0R6E0|
Yatg, GHTSH I






CIRIARE TegT
§H TV WA U WA Haw=ag ITTY I
JANHHSN S I T B A |
e et werafafeat sTagaRed
T g4 I GREATIaed IS HEaTaaH Iyl
¢.g fvsigem
T4 Sdioraei el Sueraer Feu syaiaesThied): @euHTaTg |
T8 gl feRfeR) arg: |
Y TG a1 G Fife: Fifqar ag 1232
201 TR Aot ffRl T S Tg: W sl o TRel a1 |1 hife: hifer |
391 IEt 3R ol Jem@e an fos o1 ae S+t e, afgudaferfiad: | w@
Tt A feian ST AHSTaeaqeaTd i qeT I3 a1 Hierafd | 3@
TIHICIHMAAG U 7 WEUHg 3 Yfod 7afd | aur 9 ofon a1g grefs i |
FafSfiacesd sor 3fa | aur sau: &l gfa: sa 3fa wata: | @@
VSThICHUIETT ¥l &d WAl | Ja&ded qearqurgahicrg —
TAHAIGITIE, HUT G- HUTaT G e |
e Fife: Hifegfahaiadiag arg: 123 1
TS — TSR A el HUl W1 | TSI el oTahuisie
FHICHITATG — BRI, HifCHUAT TRl JST: TN | HTERT a9
TeHRIROT TTTET < —
TR0 e Tl It ol |




84 | TifOrameTEd
TG Wad aaEnTaerga: |
T WaASd I Tad fwar 1 331
TETY: — IAIHTATIUEAS Tt TRGRILOT o7 T rearsia fgafore g |fd |
TN TRARE TN 9 | TG I TRATG -0 eFel e iR aRTgfaa gl arat
W4 | T4 e SAaT ey | SgeeomsaqgHre -

FIfCHTY Ta Jead T &l A |

FifeqHuia: Hfeyfasar T <t g 133¥ I
TETY: — I A8 I HIch, o 9ST: T areira gif: Hot: &1 frafa
T 9G | TRV It TG | ST HICHUTT STSTHA | T T | IGTeeone

& gafd | =T |
|i e

ASTeRIe: 31 ¥ | Gt q]|2a|aﬁ?ﬂﬁh U 3TYET STl 31 ¥ | |Td
23, f5H R, SNSRI’ g, FF0T 8, JasTdl A AT, | Td U, 37 7ol
0T U 1Y TAHUIAT FHICTHTY =: | YSTRURIRAAT 3 T Q| U1 SIRAL
Q&1 3TN 31 Y1 AT R & | ST e Q& 3T Hel ¥, Fife ¥ | 37 FifcmuIf
ASTGATY =ATG: FICHURA ¥1 Wl G Q&1 Y| SRR Hel ofST: 3
1AM | ferIsar shATe Sl-ehlesiian rITe Hel fFRa=IY qreRiIGRRUAHIEAIE —

gifvrerafae aTgda Hifey aadt | 23,},| i
qA HOTHATYT {6 10T g A ga” 1l 3ull

ﬁraqa L3I/¥
TTY: — I ol GUIGAITHIUN ST AERAT Hifcy vafd | g TTorew! Id &l
FHOTIHATYT feh Tarelt Tget <o 3{fe, 3fdl 3GTevl =ATE: | ST 3/ dife 23/¥
STRIE 269/261 363/ &I TIAENT: 33¢/ 35| GTVAMATI SIId: 858/¢| 3T
HeATHTATER O T &hUT: | ST GRS S0 YErAHaTSH ATaagaadd-
T STTgTE —

' A, B: omit verses 129, 131-33; C, D, E, F: omit verses 127-29 .

2 A, B: §fé & ga®; C, D, F: 5[f@ e |



glaeaagR: | 85

T AR TS ERERATd. |

g, T[UTUg uuIfayga e e 11238
TEY: — T H AU THHDEH 99 9 Dew €U g 3 Hahed
ST HATGR TGO 6%/ ¢| 3T BG: ¢, I &K%, FAIEY:
23uR1 3G 200, I TR 300007 | T B 23UR B 33UR0000
Gﬂ,m,aﬂﬂ 93420000 TG 359%° IEW‘[W gooi;rfa'la@a:lﬁ:[
¢007 | Vo] TT&] STTHAHCT ¥¥ws/coo |

STaga AT HUgatigasgd TgTE —

T YOI OrS AT E e S agaarsS<rt’ |
Fife g YSIOM HSHT HUI HA@TAG g ST 112301

TH! Y STEICRIANE e g Ag e e ar |

& wifewuifafa Fifedr ar argseht arsH=oim & 11°%3¢l
RTY: — SAAHAT S 9]ST: W | STEHAT, S FeT o7 AT SHfedrelB T7foramg
(IS 97 1UId ST afSid STeRiT IGTS et T shife: T | ot ATedTeg
T 1 e | gUes WA Jae{cid s TfOraT 9ol S afoiar sl &g
f& 287 SeaaTFRIAY SRR ST @™ I | 37 FehRILATE | S8
Al ST STEd el | HITID TeRTTeTST FEETUT: | Uehel Jaeh{ciadH afota:
R HIAAST JaT SHIATATGAT <t HICHUT &: | IFIMBRARIGRIA et
STRUITATE | SeITT Flfea: BRI, 3 ISFAHBRIAT TSI HIfugo

3 ASS edition of Lildvati: gaTeSgRIENGH |
4 A: &ouT fEWaRT; B: &UTIYaRT; C: TG HaRT; D: goTfasiferi |

A, B: g00000 instead of go000]

® A, B:3839l

7 A, B: ¢ooo|

¥ B G9R1 SIS g OIS eoure greerfageraras | Sif FRER]OT; C, D,
F: forgerTare |

A, B: YoIehid |

10 A B: TR0 |



86 | TfUrmdesd
argf SRR |

12973t GTERTeh 4t At FHifehuITa-enT |
YHRTT ag fanT ot araaoirat 1123111

3TET: — G Ud GIGRIGEiel oSt | It It wifearul sl sehanon
g, Wad: di dt SIfEHull SFauerIsgT STHoNTdt WS g | 3geLvl : |
ST 2R, T8 R IR U ¥ TORH ST ¥ ¢, TTE FeATT ¥ QI 3,
FEATOTSe o1 ¥ sTar: TSN HIE 28, T4 & T 387  TfOTaT 33, ST
33 STd: FOT: 0| qSTRICHUIAT GRIF fadhB AaTeife § HUl: 3y Yghs ar
FHIfS: Y FHUHYT 319 TSROl TT STT 97T 83| 3T Ffal: Q¥¥| TWGAA

2 HerdTeTsT 92|

2 N
E 30
are| iw aalk I\
R 2R R

42

e 3
fEEnfie w21 621 THAGAE 2 S+ w0, WA Td 9¥, SHTATAGdl 34l 39|
S IfERUT 341 361 TITABT AT &1 201 EHADA aT §| 3yl HAGETH
31 FUTHTERIC ST STATTY Tl SEaIR TGS —

T8 FRagfearomss FOTfGye FEwgT Ig<r |

FifeH e gURTEfAT dapviaRawad arg: Il ¥oll
3rETY: — h0T: FITOT: HAAB TIOIaT 7 eI Jaoh eI o eheeaa
o=l ekl o7& T ehife: T | ATeaTgoraTg — §id ehife, Joes 38 0T dchordl,
TUTEhITC SHICIRUIIRATH 3ol W1 | IGERUTHHATE A —

qeTeitfafia %ol 9t qraeeiiT | 2 24
wTt HIfSST dt ol 7G Ffag TORANYRN fm

42
"' This line is numbered incorrectly as verse 138.

2 Verse beginning with “<1 gIgR1%” is omitted in A and B.
3 A, B: omit figure &aH ¥|



&g | 87

ared: — § Hifdg! Gareifaffd wof 4t dt et Fifeqsh @t & dt &
XY 9 | IGTEX0! =T | 37d &0T: ¢, 379 fgaqon: Qwo, fgarBa Tfor: 3vo, 398
HAT ¥ YohdT U HET ST Hife: &¢| 3T JUH &¢, 9 IO 386, HOAMA
¢, HITAT STl ST UR, 3Td GRIF TJHB aT Y00y | 37T TGHAHSRIALT
TAFTE -

TYGIOT ot fg W HOTTSY AT Bl: |

FeE: ST Sife: HATHEIU 0S: 11 ¥Rl
ETY: — TTET KT FITUIeh o fIIfOTeT, FHUTT STeR:, T Tehed Il afoid:
U FHife: TN | Trel JadhicdaB dhiedd 9oT: TN | rarifafafa aof cul 3ufig
2 3 il ¥ Geh: 31 fger: UL 990, Werdthel 3, 3T Theld SaUIIH S,
ST IE: 2, Tt 3%, TBATOT &, ST It & ¢ | TS AT AT vul ol

N Pl U hefel 7 TEUHG: | 7Y hife: HUTRIAEISTaSd-
Y YAATETE —

TEARTERIfGH Ffeaiat of: |

FHITATRAAIRG FHOIYTRTONTA:' Il Q¥ 3

3TETY: — IR ERTRATaTa! fgg: Fife: TITq | TaRa Sicdat: TR aTias
T T | T: PTG et AT: STFROTT: o T | SGTERUTHHATZHIE —

FH Ty WIS HIfS - 9ao-ad |
diafafgaieTeans faw fe faagmor n gy
srEnd: — 38 FwifeySTwl: ST CugETAU FYad aq | I
HIFCHSTHUIA d'® ST § T faaeyor I w93 | IgTeevl <4 | 37d T8
2l 1 TARIER: 21 fEeht v, Sdeife: Y1 SPaRTal: Q1Q1 a9l 1Y | STARR
ST: 31 SARAAL: {131 Fcll {1 ¥ | STTIANT: U 0T W] &l GRIF 37IaT 3T 33
ST ST STRITSHOT: Wl 31 331 AT IV 1Y | AT SITAT: STHICHUT:
931 2&! R0| UGHAST |
4 A, B: BN 0N C, D, F: &0l Soiire: |
5 A,B,C, D, E, F: dT@fafaieaiadt; ASS edition of Lilavati: AT=am |
16 B: e |

7 B: A |
¥ A,B,C,E: @I



88 | Tfurmdesd
Y FUHICI FIAT It ST, FifHTar JIgufERT gafigasmed
eTE —
SRR AR gaed g argat |
IYEIGH Had HHUT 9NIEd e YfdRIfesy | Qyull
SRR AT TR - AU a 4RI 3= JHT0 9ar:, Tifcahorani=
VR, Zfcl WfeTarel o Theld Jud, foaear 431, SHIfcahuiaranT: Ja: qaikg saol
FHUThHICATHS G W: |
IO Hifel=rg —
afe, YR fauTormTOR Tore YaaTemeY | W |
fe TufA ARSI gl HYT HAY HATGY HI: HY Il ¥l
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8 A, B: 3@%I
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A, B: Omitalarge portion of the text starting from “TeerUreTaY: Faerit
IV STIUT HUTHFTUT qaeTTgle: & Teeor Wt fArfesdl” in p. 98 to
“TeaaqSTqeashUl e STeIRU R AefafgeTaT The &ather Wafd” in p.
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% ASS edition of Lilavati: ﬂ?ﬁﬁgmﬁ'ﬂm I
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HAHHIGA el UM 301 Yol SFARTET §300 fHET gool Jeaaqes S
el €00 YAl TAIGRIAT Tt Sl Hehedd Q¥ 31T T AT &0t Q¥, 37
eIk TAU: Q¥ | 376 a7T: 2]
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5 A, B: &1 ¥l
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77 “UenlgRT” is repeated in B.
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4 &

2\ |2z 22 \go o, i R R} W R

5 D

g % e
IEL RS ISELES
AT GHFCESAHETS HUTFIAGIE: TIHATI! Ul Il
FFTRAIGIELYT A g U4 fgigadne —
o: YIEIHAT ATHAISTIST |
g yen fgofaeieatadi=a:
Afehel SEUeE AT Twed 11 QuY |l

8 Calculating area like this is possible only when the given figure is a

trapezium.

8 Here both altitudes are taken as 12, and area calculated as 198 is possible,

when base and face are parallel.
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erfHfa 1

B repeats: “UT MIT &elthe] TTEAA | SIHIS! &l 2| SFATAN: 03| St
Jawet 937 |

% B omits: “37% eIIT TRT Eielthet AT | Tl SoTehlel 931 361 STRIRTEI 93317

% B omits: “HABAAIET 301 63| & | AN S fawHaqfee ara” |
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ITETY: — IS T o YA Ui I8 Soed iH: Tamfees gwifd:
T G Tl S ged 9ot STEIfEE: | o1 el oS | SaRRIfHa:
MG &l TAYAUETErHid § 70T o 6o IGIgL0l =T | ST GIeLvIaathel
AAHUNHAT FAATIIRRY S auSiihdigd: agig |

TTASTE SAUT: S e et e & qa® I qeust I
FTEITY: — 1A e Ficl o1 W | 0T 1 i J FRAaret ofa: 1 | 9 Toel I
frad @ | 7 i agie et g soifaanfy faegrawigerarg? |
FHURTd@ea A —ad 3d: | 319 AERHTY Yusiegailg aeTg |

TSIl ST TFad 3ot HUTTST AGHRA I Qouat I
ITTY: — TagHa ffedrsie Tisa foread | o1y dagTd Sea ST aror -
T 0T | FAEITA: Siea: 3109 A STiafee ™ol st daTdt o,
T QT ST FoAsi fftal sqts of: e e

2 ¥4 \o\9
&¢ %o
Wy 9o ey

R 23, RY
3: T TS SIT: | T Tl Fel ST ST 3fd FeloT HoaRT: §¢1 9|
T Q¥ y| STARAROTAA § TfOrd 3304l AT by WS 3304/9Yy
TIERITSRUARI: 2cw/u 3T ¢o/y BT 9 wul ul FHSIART 2¢c/ul
¥ &R/ Ul AT afgd ST ¢¢/ %01 ¥&§3/ 0| EYAMYARid Q¥¥/ul 338/ul ST
STMETY ¥/l 238/ U 3TY AT STITY TTETET Q¥¥/ Y 9ST: & | ST Foct
3T THDGA 20936/U1 R3UE00/U| SITAHR Q¥ C&Y/QU| 3T Tl Sl
TS T UG 30¢ /4l T il GAGRIAH | 37 AH[UTRIGHANGAT &1 30¢/yl
3T 70N RIGAG u/R1 23300/ R0 FLOMA {0 HeRT S et 2320

% A, B: 9 g Afd; C, F: “Trd gens 9@vn: 9@ g ofe: % fUad qafd s D:
“IA T e B [ad qafd”; G: weefaad g e |

8 A, B: helsn&Tg; D: HhelhdTg |

% G, D, E G: Only triangular figure is shown.
% A, B, G: ¢colul



FaaeR: | 103
31 T ST FOTSATS FATISTATS TGS —

FeRTaTaT ST R RTe AT 47 |
TGN AT T UG T T [| QOE I

ITETY: — A T AT HSIIYST: | SIS IR Tl I IT ASATSS
I | TAT AT TGP | TEIT TSI Ftor GrfeIa A Seant: T% ug
T HUT 1 TR | SGTEL0l =TE: | Jeaqiord Geaefsiuers: fae dHfeda:
30¢/ul TAIIAATE &¢| FTAGT Q¥ CEY/UI ¥E¥| I FADGA
R¥CEY/UI §3UE00/u| S 2093 &/ | 3T HeT ST STTETHT %%/ Wl 3T
T4 9: ou| FHEDGT Srilchal 338/U1 ST AT 4336%/Ul 3 U33&2/3Y4
TR 30¢/U T Q¥ CEY/0 THIRR ¥ ¢U/3u| 3T UG 3¢u/ul &0
TR STl &0T: 09| 3T TG AeneoTsTaTe e gagd SUSTd $5a9Red Aglg —

TUIAHUT: UYH el 9 J HUTHaa: R 3|

O TG AL STg Tehed STaTaaTaTe aTean:? || Qs
AR A HH I A HiTagae |l
TIFITE UE feeiaarun e aaaqeiay I Qucl

ITETY: — 3T TIJLE SHHVT: | T Hehesd Akl W e Il &el 1 |
TIEAHT STHUIHAT AT Uehew Zal I d1g Tehed oidl 1At | Sagae
TawIsTTy T 3fi Ut ffR fed 3 e1rend iR iR aor egae
ST g fdiaeuTl aq | ade Squey OF e dea IS
VST S AUT ST ShUTed febet H1+1 Shfedicl 9o | v @ e ae-
A @I A @6 IO qadl: HOTIH Hehed, digadt it O S T,
RIEATSTET®® T TR feoTo SISrIanT 3= St ¢ | oyl STATGRT

90 A ETYT STITET; B: dTehlaT; G: STETT ST<ieT |
O A: ASITETY; B: AT

2 A, B, G: SITHIE: |

% ASS edition of Lilavati: 919 9 9T |

% A repeats: 3fF |

% G:agYet |

% A, B: Urgceiarsardny |
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2¥3 | YSAIIRUNAA \6 TfOIT: 008 ATTAT 9o ardl @& 931 3 3 fgur o:
99| 99| FGAT &¥1 Q0! ST 331 ¥yl T AT 331 ¥yl TF STt ugl ¥ol
SITRINT § | YSTAROIAA 88 TOIT Q008 | AT 9\ T s 931 3134 33
fEBT 97: ol 0o | FATAT ¥ 1 Qo GferdT 331 ¥yl T 37aTd fgeiaed@ 331 ¥yl
3T AU STETT 33 o7 & ¢ | 3T Focll 0¥ | ¥ ER¥ | STHARI ** 3600
31 Hel go| 37 fEdia 9 <19 TTead damaTeT 33 W:Xolmzag?ﬁgo?xl
9600 | SR ¥\0& | 3TE Fel ¥ STl 1d Q¥ | SATTIRFHH R INGI-
BT T o1l g0l ¥ | SFTARTT ¢¥ | 3T TT: Yo | STHRFATAT 268
AT 94| I Tyl ITHT fEedta: Fon: cy| SagR

R 2u

® oy

T4 G9d 3Td ZPHUIhea [RINIKiT demeeavige ardiastaree: T8 —

HUITSIRaET ORI Thee *! TSTYSH 9 ag |

YISy TYTIRT: WA Aol 7 9 11 298

TG TIETAG TTATHOT: FIAT Taheed: 1l 3¢osT I
3TETY: — T U1 3F: FHEUIGE O IS Tkaey ST aq Y Hehe
AYSIIaRST IfFTST TSt a1 alg Uohed AN TEafs s area
TETANTRIT Tedh 7S e RSl WeqanTeyr=t ged Hefaf gg'e ot
Tt fgd: | eTaere: fa s orIanT SafgATSaTdT JaeararaTs Sihe e -
T ora: Tre: | weft Ot Srafaf fgaammasad: Ut STafmmaotsaeT |

7 C: Omits “9gS1:”; G: &¢|

% A, B, G: 35000|

® A, B: 238; G: R3/33ul

100 A B: ‘Hﬁﬁl

01 A, B: dgaIStt; C: HaiSt; D: qeSfHar; F: qat uett 9 afg |
102 A, B: eafdiaead |

13 A, B:gol; G: ‘- - is given in the place of G |



gaegagr: | 105
Y FAFETY[AT| AL r=RYL: | AR IR H TG fgdiaanot:
105 T - A G UG ard |Ifdd: | SifY 99T SAaugrasTivet et
fedaauTiaTen! Gure SHldheayehRHTE TIeat 3 | STavT: J: T0T: HeafigHs:
T F: gAY | WAt WHad G999 W eiae Uy R giet
fer HUAMT F THRUT 7 qald dgaeEn dovsd @riiyaiamegar
FaIfgaemoTedT a9 FaeengEd: | dyed: HIfRIRomIgRo
T Wafd g I i Ture guaun: HITETHE: FHU U Hahed: |
T J grafy | FHurEreAguad geRafa gy 39 wEed wErfasy Fol 9
e 7 eHIOTSURT TR RIS T fAsTed - T aaTea s SiearsasTard
QRATCAT SRR e =J 01 sl it gioad 3fa wierard: | 31y soifaes

el e RIHTAIRAd: | T IHeT AgHad I oiehaRIaal

fanrergd! " i qarat W erHd TR Il ¢o3T I

ug
9 SN &¢
fRem * fRem
o
— o T 3% o 13

IETY: — FHONHIS: HUETHT I qagd agesiamgRaan fasyst d g

& T (23 erges ThelfHerd: | 376 TedeTstt ug | Yol AR 93139
Yehew ST EH 3T AaSHTSHTETS HId | foqst o[orawi i ara ofsit

104 F: g E: erased part.

105 A, B: ST |

106 B @IfHd G I

17 A, B: fched aonsuaR |

198 D: UITSURIIER |

199 G omits U@ .. Brogergd

10 ASS edition of Lilavati: HONId: |

" C: Omits, “qHad IqefihaRadl fdssa & g3 fd aaifeasysraretenyon
TRIGAIaTTAthe G 37d FHTe fawraqgsre” |
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H2g ¢ 94| SFTIRINT: Q¥ 3| TSRO I0M: Q00| HaAMAT Hakl: A:
921 3 92 FgBT 9 931 92 T T ¢ol 303 BferdT wol ug | S 3TETd Yol
g | TSR STl Yol 9ST: &¢| A Fdll 8800 ¥EY|
IR 303¥ | 3T Hel feh{OegAT YadaTRIe Wy ST ed: Wyl STEHT Sram
U G TG Fehew U4 SR Tehe s Sdthel AT | G STRIg g
019/ TSI % IO 1139 ¢ ¥ ¢/ | GTHaRT ST el R % | R3 301 T et e
I | 3T RIGHG A go T[0T ¥ &R0 TIHERT S fgaiadhet 23201
I el § ¥ | 3330 YT S TSTEd Sherg el 333Y GAM eisa
g FadaeEauaaTed FROEH JUagaHISIIRS TGI8 —

A g qEH afiemes 9 |

Sl ST EEEed 1A J qEaTa Y dafafae 3¢l

AN TGl FARTHEIG S aeedeht rd Il ¢
ITEITY: — AFGTHAGYS TN qeH TEA gl JiH Tadhed e
TSl Tehedd HRIIPRAd | T8 FHay 9ed oafafdsy e Iqeesd
YERTETAT ST T G | e 3, ST a8 Ug gfasfaf | aamers
IIHS &9 AYYAGAIHEged Jaagfa: faATgen ©rq | SgreId
FHHTGITERIAE -

e RaRmaa=at o | 4

T q Yafaeredn ged vean we e 1ge3l

ST Safig Jaearead |

NyeiaRIfcaus Yy fAaa FofafEdt 1gewl e =

0Tt AT sife THer 91 =gl Il eyl forem 3¢

R

12 A B:gelogl

13 F:9ey/RI

n4 A, B: 37 qed |

15 A, B, G: We&HRT; D: Yeddy ; F: Ve |

16 A B: Omit, “HHAGI I~ |



glaeaagR: | 107

ey — fguemfaiay Asaaiii=dy & ad &a oo &, afder g 7@
T e HE A 24 fobe Aol gdh: Sterie SR arqedeist: g
TG FOAMIA g TeUARIGHT veraf@yf¥y ud SuiEifid fad
STt eIsaera’ 7 geaTfeATs= woT el €3 | el fISHAa aa &t STt
0l &g I HeTd e adehoiaricld T mdor u4: 350l =: |

3T FEhUT TANTSIHT Uehewd UHaffy SuidenoT: THIHAT AT ST=Ihu: |
SR T | 37 frfSfEer g veew fasst s gama et
331 &ol IFIRNT ]| SFFARGY 331 T[fUICT: R06] | HATTAT &3 Fel: wfed: 33
FTAMGE & 631 &31 SAAIAg"™® 301 {&| Jfefdl gul ¥¢ | S AT gu
¥ ¢ | 3T EiaeeraTsaTs Tl | det Sqoi Ul 3| STTRITANT 9| STSTIERUT Q9
TMOTT: 2098 | AT &3 T: T: 33| SFTAMGET : 631 631 ST 301 Q8|
FferelT qul ¥ ¢ | SIS T TF QU ¥ ¢ | TETET STl ofa: HIead | ST
¥ ¢ | STETISE 9oT: U3 | ST Fclt R30¥| V0¥ | SFFIIL ¥oo| 3R Hef 30!
ST &e: Q0| 379 fEata: 61F: TTegd | TATSATHT QU STRTHIST 9ST: 3% | 3Tl
Flt 23Ul QURR | ST 9315 | 37 TeT 38| Sl fdfia: @ia: 361 T S
el 201 35| ARG SIS Hol: TSTARIFAT ug| U] TSR
FIfRIT 33 ot oo ol |1 | T fAsTst S[SRITanT 3fd o1 97 gol ug|
ST S STETY 30| 2| WATATHSIHANRI STETHT R, TS U | ST el ¥ |
0¥ | IR 900 | TR TeT UR | STl ad: UR| TF fEaaTsareT 30 9st: 331
FFIT: elt Qoo QURR | STRI el R | T Sl elaiNa fehfeigegawaa: 9ol
faeita &l wol 319 A5 & I THE dgl FEMYHH JfH Tehew 9st YsTda
TS iU e S |37el TSt STSIIanT ST STTams Tread | e oot
331 UR| STTIENT: ] % | YSTARERUTH 83 01T 3¢ 3 | Tl 3u TR 13¢3/34
T HROafid: 26%/ul 3T fGET 9 3l 3ul FgaT 08/ ul 3¥¥/ul i &/ 20!
3¥¥/ Q0| grEMHUElr 2°3/ul R93/ul STId STMETY 3/u| 93/W| TTETHT 3/u
ST 391 ST THDGANNR 3¢0R6/U| FITUT HEIBAEET 3¢0R&/u Tl
R9¥¢¢/uy00| @Uﬁﬁ Quo0 WK ST 3¢R¥cc/u00 aﬂf\r‘q'{qaﬁﬁ &3/ &34

17 A B:del |

18 A, B, G: Omit Jarg |
1A, Brg/ul ¥¥/ul

120 A B:3/u | 291931



108 | TfUramdegd
T4 STAATEH [3¢azz/aru] STHTNE: | SETEARRAIHRAREIGRI 39
TR g0 AT STATTITTAT 3/ FAT /Y| ST A [¢cR08/3u] | 37
[¢¢R08/34] FTEET 3¢0QE/UTAT: RRERIW LI BXUT U Ha: T FIINT:
12140% ] | 3TH: FHOTAT 319: | T TEgIaTaaral 393/ 4 FHl SRafafed go
ST 12293¢/yl ST T 363¢¥/3u| FUMNTIAGIUMAT 3¢06/3y Ia:
[u¥¥oo/3u] B Waa: Al fgdigaruiart: 2998 FTIRHTTAT STl Hof
123[\9928/20] | ¥§23/20 | 3T HAGRH |
%8

go 93
R 4R
ISCEED
6§ go R34
IO T TS! Tl deaTgRIARAf > qanfaaait Faaeauliaridr
SR TCTERAGHAAAT Traifag e — v?‘«
FUN AT AT o | N
I STAT ST aISHUI g fawH 11 ¢&l
farem 20

JENY: — IWIYT IYHOITHAT YfH Tehe™ G 3 &d o HonfIaad |
FHUITSAAE dT STt TATEN: | TUTIREATSRITEN: | Tae A= Taue] &
T fgasmunidae JJorard: | TUTREaSTardrd: | T w
T IHTUHRT HUTT Gegd THIS qhorararder] gd g |
TGS T 2 Ig o e o sToTa aTaae T07d ereTHel Uveis
HOT A | TGO T {326 o fawregee o1d Honfsraast 331 &ol
JATaTa: R3¥ol U Ul w3 AAATATA: 3300| FTFIRH 3¥0]
STRIHOTISAYSTERN Qo] 3330 STTIRET ¥ 0] U 9ST: JUTIRINS go| SAEY

21 A B: 402¥3]
22 A, B, G: 23¢; G: many wrong entries of numerals in fol. 57a.

2 A, B: 229/3, ¥&/233; C, D, F: 9%/31 ¥&33/0; E: 9%2/30 | ¥§33/30]1
124 A, B: GgJaGAadRad |

125 D, F: U |
126 A B:fopad |



gaegaere: | 109

3400 | STIYST: 3% | AHFAYS: UR| SIIGL: 03¢ | TIIRATT 400 | 03¢
TR 3uR¢| ORISR 3u¢] SIIISame TaafeRuaftid
127(35%0/¥0]4) | 28(¥0]u/38¥0) TUR | oIHIIISTaTdAMT 3u3¢
O 2gT e ST 3336 3968 | SFTAT: UG WG| &3 | ST 0T g §31 &G
T 3T SRR I g IarTed™ > oIS fstiearg Tiorauga ey Med gy
AT U TOTAHATAT G-+ TG Ag LUl Teqdeh Tedhferd UTEtgarg afgf
Wi TRieTeeTaai e ey JRRIgaaarTg —

I ITTTagAaTEHIed: e FUl gaTq ¥oT 3 |

geiet 7 v Ul st g o fangsigare: 1l ¢l

TEEY: HifeadT JFaTgaf: HifCHSTa ST |

ST T Ty WSy gd age a9 fOst: 1gecl

WY — AR GHIATGAT GaTeATHETRIT Sfaredt Tl &9 &l
TE g4 qArETg a1 IS uIwd FI gan gAY g | U
HATAE YAHISIUN' P A HUH TYAE YTRISTT0I TG TR
STl @RI | P ggerifgaaq st & Fofeds g ad qie
TR SIga STaEHadal gl vaa: | HAffEd 31 TRk
SITAGA ST dRIeh! [l | aide gart: | Tal TaaTgfa @nq | o= gt
et | HfeeTade @ | WERMf Teamaamanmaradai-adg | aad
FHET FICTIT VST: | ST FIfe: IR 14 qARIag, YIS I anT
gd: | g SIfSfaad worgafdet gre UeR argaaia | Tegrag s Tadert
TRafi@: | gd: FERTfG SRIERuTETa SgagyaT Faver qaread fag: 7
SR STUEH: | SRIgetyl Sesiciad g oil 31 ul Tt Teft

27 C,D, F: (38¥0/%¥03]4) (¥o]u/35%0) |

128 A, B: Extra reading (¥ogu/¥ogu), (3/0) |
129 A, B: Extra reading 2¢/¥1 33¥¢| 339uUR|
130 A, B, G: SRS UG e |

131 A B: dggoA |

132 A, B, G: qTgawhIet; F: qai€ig 9 dic! 9 |
133 A, B, G: AT HSIHICION |

134 A,Bla—é“



110 | TiUamdegd

JRERE] HUTATHIRT 931 U

i i Fem
¥ N “ 2 R ®
go

TOTeT STRUTFHYST 1353% 1 JUI IS T ¥ | 33| IREILRUNATATNT 93 | 4| TTfOredt
SfEUTgE TS U3 ol SeeRIFH | ATEAY: Hifeaac=+ FeRoT FHOT FIE |
3E STAGATHG 37el Tt 31 Yl SAET: Qul HIST ¥| 9| SIIGT: ¥¢| 3
A9 QU I T U H01: &3 fgaia: @read &ife ¥, 91 10y sgrara:
R0 9T 3, FIfS 9| IATH: 3&| 39 YSIHICad 361 0 Jaa: fgama:
FU: ugl TF GEA 194 | Y Al IHIHEIA@E Fal I d agl
STyl {31 a9 gul fgeta &of: @ gul org Rragfgmamrd
YARTEIaEa ¥l faay: gymRIEed foar qerfaurgasgauT: 2
Uafaaadsd daTgHmieaard TarurgaiedaaugrdeaTydd: TIgrgturs
MGATIShITSaT=ITATE —
aTg Wil wRifafafiegedt = aa ot |
T WIETH: T ARy qeeraat
et myfafreaen Srasdimegar @@t 13¢ 1
TGS FYITR FAUEENT Faras
W FAemrTag s a1 @e: |
HEY 9 Td 9 S T 0 9 &
g4 mivifaes Taea fAaei g vegenf@ Ia ngol
g — S &d THAT Wddd WA a4 gd A 98 |repfafy

135 A, B:3%13ul

136 AL B: 2RI

57 A, B A |

138 B: qHIIIGTOIau: |
1 G ghm|



Fagaer: | 111

eI eRRTgae RIS e Rrdgdaedt shroT URfHd et o: 4 gyea
TG el 9T & TohT T IeIsragl ! SR IamRITgaeaT, 31T fgaia |
TegoRTg! 2 UeIGRITIERIAAdUIHaT ST fEaiare deeiae! qaReTHegsTl
YT AT TalAaci eI qul Tad aaRId IeaRagaiid aa
&9 o1al FaaIad! I Tet I JARINII Ao STl S qu st
gl a1 9Tt A 9T Gt T A 2 FeAT: FehTITd cads ST ied w9 |
T AT T): & FETO o Mvifien! MfvradgRierd 9d ST diaes ey A
Tl yrered a5 el = aa ad gansfi aefcd: | gm0l = | 9 300,
T QU AR RG0| QU TN 38Ul :¢ol Tl :3¥1 28|

R4

3T T ARG —

ST AT S AT oied |

YT o: WIS IS JRTH WS 113] %l

THEY: RerayEumga diod

W TGN EAHSETS 11 23R
ITETY: — AT T TR TSI STSTeraits Mg eTaga s - STa s SaearTet
AR GRIEIHRICTR HOds) Uaq Ayaa=y af i & daw feds
IR galeTeadl GfUdis Aed I e Y9t W S Smaieae
I FEHURIRTR WS T ad: | T oo Ufeerigd wifud shHvT werds
AU TIfOI RIS Yo AU YT STaehUiaR Y Ee QT |

40 B g: |

4 A B gag |

A, B, G: gIYSTEag] |

43 A B, G: Omit, “T&t 23¥1 3¢ | 3T NIANARIA™IEATR”; F: Omit, “3719

VY HRIRRATGITE |

4 ASS edition of Lilavati @eH |
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SFAIGTEUMH T ofs: 3¢] | TAGNAT IS 3]yl PlfeYfpararIce- Hege,
S 2¢]1 2]UI TS 349381 3¢oY| SHARTY R30¥ | 3T UG y¢| WY
Y| 3T G ¢ 3 3T Y 300 FAT U3 ST WIS RuR 3ft feeiramaner wa
feaaeTd 2% AT Sh: &0 HICHAFATRIIL HIRIAA ¥ 80|
TN 4o 9E| §YEOO| IR 39¥ Y | 3T UG HY 9331 3 HT 9 300| WS
Q& ¢| 3T LT R | 3TY-GE AAROTINTI FHUTITS, TS T T | Ty 37 Gfe:
¥el T8 ¥ ¢l ¥ ReTad R]% WU T ¢o FHHUT T[UMT 309uR | 33¥¥ol
TRAFITSATAT & ¢ THATT ar: | ] HHUT el WS gY HIUNY: WS T ¢o|
a1y fgeiaerems 33y T 9331 379 fgma: 9331 9331 UXeTad 9¢], WHIA T
33U FHOT TIOI: ¥ Q¥ ¢ ¥Quco| TRUTIUISAA U3 THHUT ari: TTaIhHUl
FATYUE Q]| FUNY:TWUE T QEU| Y FHUIRTGICTa IR -FEe T Ao
YT YARIARS GIE —

F 4 oot FsTfAeTde TR 7 a=it e |
aTwTwagaﬁﬁﬁﬂc—élaz FEUS T 11313l

TR — IaAeTE 4 G YHMA 300 TN JaT-idad Tawadio et @ g
AR I AT TR A TG qaterdien ot
YUTaTeeTa: 150 TN | TEHE SETY T 9ad: | 3T et 8¢ 1 3% | JHMAAA

oo Tt wgwool ge00| FASTdBT AT QU1 L& ¢! favTart Tret §f a=tt
23Ul Yoo 3T 34 Yoo | TRER &g: §0000 | RGN &Y Werd:els]
FHUGNTIE: ¥y | 3T Fedl: e =Tt 'S 5gane ganfdenfear d=it 334l
¥oo| HITHRT 300 IO g9uool 30000 AR &Y eI T
AEITId: FESHE Q0¢| R33Ny FATIYTAT ST dguagRI AT

YA AR STATGATe I IGT8 —

145 A, B, C, F: 34393

46 A, B:E@l|

47 A, B, C, D, G, F: fasdiafasret |

48 A B fagit; C: gait; G: Omits I 9T |
149 A, B: e |

150 A, B: GUTdT o4 |

151 A, B: @G |
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T AoTEfe UReEraoT: Tt 319 |

ORGSR gREIgl df < 12]¥ I

TAURG T gAY e T |

BRE: UeTd Feiterd Hagw: Il 234l

Feeraw STt fAeTfreTersitgat syoft ea: |

TG Gagiie: MHeeRIRihIiehad Il 335
ey - fAegdtueraTon: e ga: 9rTgdl Wakl | SnRuRadty
STIRFIIER ot T GHIRGH Tt o gROT ot GUlga=Amany waa: |
fereTercht e Gafeet oSt Wiaa: | TaRdgueer: | Ighfg: SRaaadfaRivee
T &R faReaiRieTd fohdd 3cad: | 3Td o1 3% | 34 3% WY 93 oo
233/3% | UREEAA ¢] TUIT ¥R ¥ ¢/R% | gRATasfaRrearsuafti 31
THTET: | RS ¥ ¢ | GHATSIST ¢} 8/ ¢ | TR SAMaRa §9u/ ¢ | SR ER: | 31y
TH ¢]8/¢| TR ¥ ¢ | HHATT JH 300 0T 369300/¢; Q¥¥ 00| A GRUT
290/ ¢ BE T T IR fasart 12323 ¢¥00/20300] §314R00/830ul
TYEfRUERd 369300/33041 TA 269300/239Yy UGTIATSTARIT
3UgY/Q9 15 Y AT TaHTATHT | fEdTar g=amardd ggul00/3394|
TogITSTafRia: QU3 &/ | ST g fEdiamams g u3 s/ 291 T4 ST gemanet
3UEY/291 QU3E/QY| 3TY FEeTa: HIEAd | JUTIRE: 3¢R T 300] UESOO|
TLOMAT 294/ R B oTd YT Herl: T IerEwarsyaicid: asd: geftera:
£0Y% ¢/ 3T TRIST TTEIAT 3Tel GaSil 33Ul 380 T go¥ ¢/l
O 229%3360/991 3U9¥¢o/Qs| TEIAAHITATNT §¢]33% fasTardt
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APPENDIX II

Glossary of Technical Terms

Numerator of a fraction
Impossible figure
Nine figures (digit)

Three grains of rice by
length are equal to one

finger
Additive month

The perpendicular,
altitude

Proportion
Difference, remainder
Last term

Abridgement
(reduction to least

term)

Abridging

Deduction

An incomplete quantity

projection made by the

perpendicular

The perpendicular,
altitude

the elapsed days of a
kalpa

Angle or corner
Indistinct or gross area

Initial quantity/ first

SIEISI

3gd

term
First product

projection made by the

perpendicular
rectangle

demand, requisition,

desire
result of the requisition
Arrow

Operation with an

assumed number
Height

The common difference
Negative

Hypotenuse, diagonal
Base of a plane figure

The number of terrestial

days in a kalpa

Pulverizer,
indeterminate equation

of first degree

A square number
Altitude, perpendicular,
upright

Saw

Additive

A geometrical figure
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The area of a field

Blank, zero, nought or

cipher

A quantity which has
cipher for its

multiplicator

A fraction with cipher

for its denominator
An excavation

The period, the number

of terms

The sum of the

progression; The area
to compute

Multiplier; Chord
Multiplication
Multiplicand

Result of multiplication
Multiplied

A cube (solid)

(Solid content), volume
Root of the cube
Product

The common difference

Bow, a portion of the

circumference

Stack or pile

Shadow

Division

Right angled triangle
Chord

The abrader, the

reducing divisor

[CIRN

TR/q

<

Abraded, reduced
Rule of three

Firm, reduced to the

least term

A staff

the given quantity
Length

Side of a triangle or

quadrilateral or polygon

Dodecagon

(paralleopiped)
Positive

Bow, a portion of the

circumference

A gnomon (usually 12
fingers long)

circumference of a

circle
Subtraction

The period, the number
of terms; Root of the
square

The measure of the
grain

Eight operations,
logistics or algorism

circumference of a
circle
Base less the link

Surface area
Miscellaneous

That which is thrown in

or mixed

The common difference
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First product

Lustre; shadow
Fraction of a fraction
Measure, argument

Fruit or produce of the

argument; The area

Side of a triangle or

quadrilateral or
polygon

Division

Lustre, shadow
Numerator of a fraction
Division

Dividend

Fraction

Side of a triangle or

quadrilateral or
polygon

Base of a plane figure
The middle term

Base of a plane figure

A measure

Summation, addition
Investigation of mixture

Initial quantity/first

term
Root of the square
Root’s multiplier

Aperture for the

admission of air
Chord
Additive

Summation, addition

RUE

TYGIT

<

A quantity or number; a

heap of things; Mound

Portioning of the

number
Quotient

The perpendicular,
altitude

Numerator of a fraction

Initial quantity/ first

term
A square number

Operation relative to

squares
Root of the square
Circle

Colour of gold on the
touchstone; fineness
gold

The perpendicular,
altitude

Series

Numerator of a fraction
Inverse

Inversion

Rule for Inversion
Subtractive quantity

A cavity in the form of

an irregular solid
non-trapezium
Diameter of a circle

Diameter of a circle;
breadth

Diameter of a circle

circumference of a
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circle

The common difference

Depth

Subtraction
Subtracted
Determination
Inverse rule of three
Inverse-rule
Diameter of a circle
Arrow

A gnomon (usually 12

fingers long)

Blank, zero, nought or

cipher

Subtraction
Hypotenuse; diagonal
Series, progression

Determination of

progressions

The sum of the

progression
Hypotenuse; diagonal
conjunct-pulveriser
Summation, addition

first sum or addition,
added

HehHT

af=
A

Concurrence,

simultaneity
The link or segment
Mean

The measure of the

compartments

A cavity in the form of
a rectangular

parallelopiped
Mean measure
Trapezium

The sum of the

progression
Computation of gold
Precise

Needle-like triangle
A pyramid or cone
Layer or stratum
Places of figures
constant-pulverier
Indistinct or gross area
Precise area
Multiplication
Divisor

Division

Cubit
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