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Abstract

The Pañcavim. śatikā is a small arithmetical work written in twenty-five Sanskrit verses

before CE 1429. It is available in three manuscripts, one with Śambhunātha’s commen-

tary (between CE 1562 and 1730) and two with Śambhudāsa’s (CE 1428/29), both in Old

Gujarāt̄ı. I edited here the Pañcavim. śatikā with Śambhudāsa’s commentary, Bālabodhā-

ṅkavr. tti, based on those manuscripts. This is the first critical edition of a mathematical

work written in Old Gujarāt̄ı. The commentary is important for two reasons, among

others. First, since it contains far more numbers in Old-Gujarāt̄ı numerals than can be

expected of literary works, it will contribute to the study of the Old-Gujarāt̄ı language

with respect to the numerals. Second, it offers us important information on the multi-

plication methods in medieval India, about which we so far have only scanty knowledge.

The Pañcavim. śatikā refers to nine methods of multiplication, two of which occur for

the first time in this work. The commentary briefly explains the working processes of

the nine methods by using illustrative examples. Based on those explanations, I have

reconstructed the details of each of the nine methods and, by comparing them with

the multiplication methods mentioned in other mathematical texts, clarified part of the

tangled history of multiplication methods in India.
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I Introduction

The anonymous Sanskrit arithmetical work of unknown date, Pañcavim. śatikā

(“⟨Book⟩ of Twenty-Five ⟨Verses⟩,” abbr. PV), is available in three manuscripts,

one each from Ahmedabad, Baroda, and Jaipur (see “Manuscripts” below). The

Ahmedabad manuscript contains a commentary written in Old Gujarāt̄ı by a cer-

tain Śambhunātha some time between CE 1562 and 1730, while the Baroda and

Jaipur manuscripts contain another Old Gujarāt̄ı commentary written by a certain

Śambhudāsa in CE 1428/29 (see Hayashi 1991, 399).

The PV commented on by Śambhunātha is different in many points from the one

commented on by Śambhudāsa. I have already studied the difference and tried to

reconstruct a common ancestor of the two versions by means of the Ahmedabad and

Baroda manuscripts (Hayashi 1991); the Jaipur manuscript was not available to me

at that time. I included in that study some information from the two commentaries

also but there remained obscure passages. Later, thanks to the late Professor David

Pingree, the Jaipur manuscript became available to me and it helped me to under-

stand those obscure passages. This made it possible for me to edit Śambhudāsa’s

commentary here. For my understanding of the Old Gujarāt̄ı, I am indebted to the

pioneering studies of Baumann (1975), Bender (1951, 1992), and Dave (1935).

Śambhudāsa’s commentary on the PV is called Bālabodhāṅkavr. tti (abbr. BBA)

in the colophonic verse. The word aṅka used in mathematics usually means “a

digit” (numerical figure) and by extension “the number” designated by the digit.

Presumably, the word in the present title means the science (or art) of number,

i.e. arithmetic—cf. the compounds aṅka-tantra in Sanskrit and am. ka-gan. ita in Hindi.

The title may therefore be translated as “A Commentary on the Arithmetic ⟨entitled
PV⟩ Awakening the Youth” or “An Introductory Commentary on the Arithmetic

⟨entitled PV⟩.”
The PV is a small textbook of arithmetic and mensuration (pāt.ı̄ ) for begin-

ners. Written in the traditional style of pāt.ı̄ books like Śr̄ıdhara’s Trísatikā (alias

Gan. itasāra, ca. CE 800), it deals with the “fundamental operations” (parikarmān. i )

and “procedures” (vyavahārāh. ) for practical (or applied) mathematics, although it

omits some of the ordinary topics of pāt.ı̄ books such as the cube root, the opera-

tions on fractions besides multiplication, and the procedures of mathematical series

(except the sum of the natural series which is treated as the first topic) and of

sawing.1

It is inferred from the wide circulation of the manuscripts that the Trísatikā (in

about 180 verses) was used as a textbook of arithmetic and mensuration by beginners

all over the Indian subcontinent until, at least, the appearance of Bhāskara II’s

1 For more information about the genre of Indian mathematics called pāt.ı̄, see Hayashi (2002,

2014).
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L̄ılāvat̄ı (in about 270 verses) in CE 1150. After that it was gradually replaced by

the L̄ılāvat̄ı, but that notwithstanding the Trísatikā seems to have continued to be

used owing to its conciseness, as is suggested by the fact that more than one dozen

of its manuscripts have survived to this day. This signifies that concise textbooks

of mathematics for beginners were in demand even in the presence of the L̄ılāvat̄ı.

The PV seems to have been one such book.

An anonymous Sanskrit arithmetical work without a title, whose contents are

closely connected with the BBA, is found in three manuscripts: Nos. 4660 (= O1) and

3211 (= O2) of the Oriental Institute, Baroda, and No. 9550 (= H1) of Hemacandrā-

cārya Jaina Jñāna Mandira, Pattan. I have edited the latter with the provisional title

Parikarmacatus.t.aya (“Quartet of Fundamental Operations,” abbr. PC) as it deals

with only the first four fundamental operations (Hayashi 2006a). It is remarkable

that Śambhudāsa’s examples for the first four operations show a complete numerical

agreement with those of the PC, although his examples are given in Old-Gujarāt̄ı

prose while the examples of the PC in Sanskrit verse, and the things treated and the

weights and measures employed in the former are different from those of the latter.

See Tables 1 and 2 for the examples of multiplication and division, respectively. In

each table, column 1 shows the numerical content of each problem with citations of

their appearances in earlier texts, if any; columns 2 and 3 show the verse number and

the paragraph number, respectively, in which the problem appears in the relevant

text, along with the material context and the units of measure employed for it in

that problem.1

In all three manuscripts, the PC is immediately followed by the Natvāśivam

(also called Natvā-gan. itasāram, Gan. itasāra-natvāśivam, etc.), which is an anony-

mous Old-Gujarāt̄ı commentary on the paribhās. ā section (weights and measures) of

the Trísatikā. The manuscript O2 has no date but the manuscripts O1 and H1 are

dated respectively 30 April 1391 and 23 October 1600. This means that the PC

antedates the BBA by more than 37 years. It is therefore likely that Śambhudāsa

borrowed the examples of the PC and adapted them to his environment.

In the first verse of the PV in Śambhudāsa’s version the anonymous author de-

clares that he divides all the rules into five groups called sūtra (“thread”). The

grouping is extremely unbalanced because the first four groups (verses 2–9) treat

the first four arithmetical operations and the fifth group (verses 10–26) the remaining

topics from the square to the noon-shadow lengths. See the Contents of the Bāla-

bodhāṅkavr. tti below. As Śambhunātha’s version has no such grouping, the original

PV also seems not to have had such a grouping.

The PV prescribes four methods of multiplication in verses 4–8. Each method has

two or three varieties and eventually we have nine methods in total. It is noteworthy

that two of them, namely, the methods called go-mūtrikā and tatstha-kos.t.ha-bheda

1 For more details see Hayashi (2006a).
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Table 1: Examples for multiplication in the PC and the BBA.

Examples∗1 PC BBA

1. 1195 · 18 = 21528 22: gold pieces 8.5: silver

(d̄ınāras) (gad̄ıyān. a-dramma)

2. 865 · 32 = 27680 23: gold pieces 8.9: gold

(d̄ınāras) (tola-t.aṅka)

3. 196 · 35 = 6860 24: gold pieces 8.10: madder

(d̄ınāras) (man. a-t.aṅka)

4. 4865 · 36 = 175140 25: gold pieces 8.11: ivory

(d̄ınāras) (man. a-t.aṅka)

5. 38327 · 81 = 3104487 26–27: cows 8.12: sugar

(man. a-dramma)

6. 152207 · 73 = 11111111 28: numerical 8.16: numerical

(GSS 2.15)

7. 1767 · 64 = 113088 29: anud. uha 8.13: sandal wood

(num.-purān. a) (man. a-t.aṅka)

8. 3707 · 188 = 696164 30–31: beans 8.14: āch̄ı

(vāha-purān. a) (man. a-dramma)

9. 1859 · 308 = 572572 32–33: flax 8.15: threads

(vāha-purān. a) (man. a-t.aṅka)

10. 33333366666 · 33 = 34: numerical 8.17: numerical

11000011000011

(GSS 2.11)

11. 142857143 · 7 = 35: numerical 8.18: numerical

1000000001 (GSS 2.13)
∗1 This order of examples is according to the MS O1 of the PC. In the MSS

O2 and H1, No. 6 is placed between Nos. 9 and 10 as in the BBA.

occur for the first time in this work.

Śambhudāsa supplies eleven examples for multiplication, presumably from the PC

(see Table 1), together with his own answers. For the first example, he also shows

how to work with each of the nine methods (BBA 8.5–8). His explanation is very

brief but he has left with us the arrangements of numerical figures at several crucial

steps of each working process. From them we can reconstruct the whole procedure

of each method. See the Notes for BBA 8.5–8 in the Annotated Translation. For

the correspondence between the names given to the various multiplication methods

in mathematical works and for my brief remarks on their history, see the Note for

PV 4.

The BBA contains a number of Old-Gujarāt̄ı numerals. See Index 3. This is quite

natural as a mathematical text but is exceptional in the Old-Gujarāt̄ı literature. This
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Table 2: Examples for division in the PC and the BBA.

Examples∗1 PC BBA

1. 488÷ 4 = 122 39: d̄ınāras/servant 9.3: drammas/part

2. 327÷ 3 = 109 40: d̄ınāras/servant 9.4: drammas/part

3. 4096÷ 16 = 256 41: d̄ınāras/man 9.5: drammas/part

4. 30276÷ 87 = 348 42: d̄ınāras/man 9.7: drammas/part

5. 11664÷ 108 = 108 43: d̄ınāras/servant 9.6: drammas/part

6. 156025÷ 395 = 395 44: d̄ınāras/man 9.8: drammas/part

7. 1466521÷ 1211 45: d̄ınāras/man 9.9: drammas/part

= 1211

8. 193454600÷ 1808 46: purān. as/man 9.10: drammas/part

= 10700

9. 10000003÷ 13 51∗2: pan. as/man 9.11: drammas/part

= 769231

10. 100001÷ 11 = 9091 54∗2: oil/brāhman. a 9.12: drammas/part

(mās.a per brāhman. a)
∗1 This order of examples is according to the MS O1 of the PC. In the MSS

O2 and H1, No. 4 is placed between Nos. 5 and 6 as in the BBA.
∗2 These two examples are preserved only in the MS O2. The MS O1 has eight

exs. (39–46), H1 two more exs. (49–50), and O2 eight further exs. (51–58).

commentary will no doubt contribute to the study of the Old-Gujarāt̄ı numerals.

The Language of the Commentary

Śambhudāsa writes his commentary on the first verse (PV 1) both in Sanskrit (BBA

1.1) and in Old Gujarāt̄ı (BBA 1.2): they are almost parallel. Most of the other parts

of the commentary are written in Old Gujarāt̄ı. But the language is characterized

by a number of Sanskrit loan words for mathematical terms.

The language of the first (introductory) and the last (concluding) paragraphs

of the commentary on each verse is grammatically close to Sanskrit but, from the

viewpoint of regular Sanskrit, they contain irregular sandhis, grammatical anomalies

(such as disagreement of gender), and even Old Gujarāt̄ı words. The language of

these paragraphs is therefore Sanskrit blended with Old Gujarāt̄ı.

Manuscripts

Manuscript A

LD Institute, Ahmedabad, No. 5325. Title: Gan. itasāra. Author: unknown. Lan-

guage: Sanskrit. Script: Devanāgar̄ı. Extent: complete. Fols. 1–5. 17 lines to a
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page. About 55 to 60 aks.aras to a line. Material: paper. With a commentary. Title:

Gan. itasāra. Author: Śambhunātha. Language: Old Gujarāt̄ı.

Manuscript B

Oriental Institute, Baroda, No. 5283. Title: Pañcavim. śatikā. Author: unknown.

Date: unknown. Language: Sanskrit. Script: Devanāgar̄ı (with pr.s. t.ha-mātrā e).

Extent: Complete. Fols. 1b–5a (8 pages). 17 lines to a page. About 55 to 60

aks.aras to a line. Material: paper. With a commentary. Title: Bālabodhāṅkavr. tti.

Author: Śambhudāsa. Language: Old Gujarāt̄ı, which is slightly different from

that of Śambhunātha. Date: Sam. 1485 (= CE 1428/29). Place of composition:

Ahmedabad.

Manuscript J

Rajasthan Oriental Research Institute, Jaipur, No. 8039. Title: Pañcavim. śatikā.

Author: unknown. Date: unknown. Language: Sanskrit. Script: Devanāgar̄ı.

Extent: Incomplete. Extant fols.: 1a–1b and 3a–6b. Several lines of the last part

of the work must have been on the lost fol. 7. 15 lines to a page. About 52 to

58 aks.aras to a line. Material: paper. With the commentary of Śambhudāsa. No

information about the commentary or the scribe is preserved.

Editorial Principles

The present edition is primarily based on the manuscript B, which is complete, and

is collated with the manuscript J, which is incomplete. The verses of the PV are

also collated with the manuscript A. The PV verses in these manuscripts contain a

number of irregularities, from the viewpoint of the regular classical Sanskrit, with

respect to the phonetics and orthography but I refrained from normalizing them in

this edition unless they have affected the grammar, the meter, or the meaning as I

am not familiar with the state of the Sanskrit language in the time of the anonymous

author of the PV.

Editorial Conventions

The verse numbers are those given in the manuscripts B and J. When the first and

the second lines (i.e., halves) of verse n are separately commented on by Śambhudāsa,

I supply the line numbers as n 1 and n 2. When I divide the commentary on verse n

(designated PV n) into paragraphs, I assign them sequential numbers, BBA n.0 (for

introductory phrase), BBA n.1, BBA n.2, etc. In the edited text, I put them at the

end of each paragraph, in roman script with a pair of angular brackets: ⟨n.0⟩, ⟨n.1⟩,
⟨n.2⟩, etc. I also assign sequential numbers to the five quoted supplementary rules

(S1, S2, etc.) and to the thirty-two figures (Figure 1, Figure 2, etc.), both within a

pair of angular brackets in the text. I add a pair of quotes to indicate the passages

quoted by the commentator from the PV verses.
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Notation

In the apparatus:

x M1 ] y M2: x in M1, which is accepted in this edition, reads y in M2.

x M1 ] ∅ M2: x in M1 is omitted in M2.

x M1 ] y M2(cor.): For x in M1, M2 first writes down y but corrects it to x.

x ] y1 M1 y2 M2: M1 and M2 read y1 and y2 resp. but I propose to read x.

In the Translation:

Śambhudāsa sometimes explains or paraphrases the word(s) (a) in the verse by

using other word(s) (b). In my translation, I express this by a pair of long hyphens

as “‘A’–B–,” where A and B are translations respectively of a and b. If b is simply

a synonym of a, I express it as “‘A’ (a: b).”

A pair of angular brackets, ⟨ ⟩, indicates the word(s) added to the translation

to complete the syntax of the sentence; a pair of parentheses, ( ), encloses either the

original Sanskrit word(s) or my explanation of the immediately preceding word(s).

Abbreviations of Titles

GK Gan. ita-kaumud̄ı of Nārāyan. a

GT Gan. ita-tilaka of Śr̄ıpati

GM Gan. ita-mañjar̄ı of Gan. eśa

GL Gan. eśa’s commentary on the L

GSK Gan. ita-sāra-kaumud̄ı of T. hakkura Pherū (GS in Hayashi 1991)

GSS Gan. ita-sāra-sam. graha of Mahāv̄ıra

Tr Trísatikā of Śr̄ıdhara

PG Pāt.ı̄-gan. ita of Śr̄ıdhara

PC Parikarma-catus.t.aya, anonymous

PV Pañcavim. śatikā, anonymous

BG Bı̄ja-gan. ita of Bhāskara

BBA Bāla-bodha-aṅka-vr. tti, Śambhudāsa’s commentary on the PV

BSS Brāhma-sphut.a-siddhānta of Brahmagupta

L L̄ılāvat̄ı of Bhāskara

SGT Sim. hatilaka’s commentary on the GT

See bibliographical works, such as Hayashi (2000), for editions of these texts

except GM, GSK, PC, and BG, for which see respectively Hayashi (2013a), SaKHYa

(2009), Hayashi (2006a), and Hayashi (2009) in the References of this paper.
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Contents of the Bālabodhāṅkavr. tti

PV verses

Benediction 1

Sūtra 1: Addition 2

Supplementary rule for the number of terms S1 (in 2.10)

Sūtra 2: Subtraction 3

Sūtra 3: Multiplication 4

Kapāt.asandhi 5

Gomūtrikā 6

Tatstha 7

Khan.d. a 8

Supplementary rule for zero and unity S2 (in 8.4)

Sūtra 4: Division 9

Supplementary rule for no-division case S3 (in 9.2)

Sūtra 5: Various topics

Square 10 1

Cube 10 2

Square root 11–12

Multiplication of fractions 13

Three-quantity operation 14 1

Inverse three-quantity operation 14 2

Investment 15

Measurement of gold 16

Measurement of fields and clothes (rectangle etc.) 17–20

Supplementary rule for the circumference of a circle S4 (in 18 2.2)

Measurement of excavations, timbers, stones, storehouses, and

stacks ⟨of bricks⟩ 21

Supplementary rule for the mean length S5 (in 21.4)

Measurement of circular timbers, stones, pillars, and wells 22

Measurement of spheres 23 1

Measurement of the heaped-up grains 23 2

Measurement of shadows 24

Measurement of daylight 25

Measurement of the noon ⟨shadow lengths in⟩ feet 26

Colophon of the commentary (27)
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II Text of the Bālabodhāṅkavr. tti with Pañcavim. śatikā

∀∀ao\ nm,। 1 �FgZ�fAy nm-kAr,॥ 2 ⟨1.0⟩ B1b
J1a

mhAd�v\ prZMyAdO bAlAnA\ b� E�v� �y�। 3

p\cs� /{rh\ v#y� p\cEv\fEtkAEmmAm̂॥ 1॥ 4

5ah\ aAdO p� v� mhAd�v\ �Fsv
â\ prZMy bAlAnA\ b� E�v� �y� p\cs� /{ErmA\ p\cEv\fEtkA\

v#y�॥ 6 ⟨1.1⟩ h� \ aAEd pEhl� mhAd�v �Fsv
â prZmF nm-krF ni bAl aâAn nF b� E�

nF v� E� ni aET
 pA\cs� E/ krF gEZtsAr p\cvFsF bol�\॥ 7 ⟨1.2⟩

prTm s\kElts� /\॥ 8 ⟨2.0⟩

s{kAdypdGAtA�� tTA ekottr�Z c। 9

pdvg}A
dyy� ktA�� s{kAdyA�
vD� Pl\॥ 2॥ 10

ev\ s\kElt Ech� pEr। 11 prTmpEr ‘s{kAdypdGAtA�� ’ [PV 2a]। 12 ‘s{k ’ । prsnpd

eksEht kFji। 13 ‘aAdypdGAt ’ । pQCi t� aAdy pEhlA pd Esu\ g� ZFi। 14 ‘a�� ’ । 15

1ao\ nm, B ] ∅ J.

2nm-kAr, B ] nm, J.
3v� �y� A ] v� �Ay� B(cor.), v� E�y� J(cor.).

4p\cs� /{rh\ BJ ] -vFys� /{rh\ A.

5∅ B ] &yAHyA॥ J.

6s� /{ErmA\ ] s� /{ imA\ BJ; Ev\fEtkA\ B ] Ev\fkA\ J.
7h� \ aAEd pEhl� B ] h� \ aAdO pEhl�\ J; nm-krF ni B ] nm-kArkrF ni\ J; nF (1st) B ] ∅ J; pA\cs� E/

B ] p\cs� / J; p\cvFsF bol�\ B ] pcvFs� bol�\ J.
8prTm B ] prTm\ J; s\kElt B ] s\kElt� J.

9tTA ekottr�Z c BJ ] Bv�d�kottr�Z tt̂ A(better).

10vg}
 B ] vg
 J(hereafter also); y� ktA BJ ] yogA A(better); vD� BJ ] vD�, A; 2 BJ ] 1 A.

11Ech� ] Evh� B, Ech� \ J.
12J repeats prTmpEr; �� B ] �
 J.
13prsnpd B ] pr� J; sEht J ] sEh B.

14pQCi B ] pCi J(hereafter also); Esu\ B ] s�\ J; g� ZFi B ] g� ZFyi J(hereafter also).

15a�� J ] a�F� B.
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pQCi t� pd a�F
 kFji। 1 s\kElt h� i॥ 2 ⟨2.1⟩
3EdvtFypEr। 4 ‘tTA ekottr�Z c ’ [PV 2b]। ‘tTA ’ vlF vAD n�\ aA\k prsn jA\Z ElqF

EsrvAl� krFi। 5 s\kElt h� i॥ ⟨2.2⟩
6t� tFypEr। 7 ‘pdvg}A
dyy� ktA�� ’ [PV 2c]। 8 ‘pdvg}
 ’ । prsnpd n� vg}
 krFi। 9 ‘aAdy-

y� kt ’ । 10 ani aAdypdy� kt kFji। 11 ‘a�� ’ । pQCi t� pd a�
 kFji। s\kElt h� i॥

⟨2.3⟩
12ct� T
pEr। 13 ‘s{kAdyA�
vD� Pl\ ’ [PV 2d]। ‘s{k ’ । 14 prsnpd eksEht kFji।

‘aAdy ’ । 15 pQCi aAdy a\k jml� ElqFi। 16 ‘a�
vD� ’ । 17 pQCi t� a\k Ebh� mAEh

p� rA pd n�\ a�
 krF g� ZFi। 18 s\kElt h� i॥ 19 ⟨2.4⟩

udA�। 20 ds nF s\kElt p\cAvn 10। 55। 21 prTm। prsnpd 10 ‘s{k ’ eksEht

jAt 11। 22 ‘aAdypd ’ 10 ‘GAt ’ g� ZA 110। ‘a�� ’ 55॥ ⟨2.5⟩

1pQCi ] pcci B(cor.); a�F
 B ] a�
 J.
2h� i B ] h� yi J(hereafter also).

3∅ B ] aT J.

4pEr B ] prkAr J.

5n�\ B ] tu J; prsn ] Gsn B, pr� J(mostly hereafter also); ElqF B ] ElqFyi J; vAl� B ] vAlu J; krFi

B ] krFyi J(hereafter also).

6∅ B ] a J.

7pEr B ] prkAr J.

8�� B ] �
 J.
9prsn B ] pr� J(hereafter also); n� B ] n�\ J.

10aAdy J ] ady B(cor.).

11ani B ] ani\ J.
12∅ B ] aT J.

13pEr B ] prkAr J.

14s{k B ] s{kk J.

15aAdy B ] aAdy apn0i\ J.
16aAdy B ] aAdy\ J; ElqFi B ] ElqFyi J(hereafter also).

17vD� ] vDA B, vD J.

18n�\ B ] n�\ J;
19h� i B ] h� yi J.

20udA� B ] yTodAhrZ\ J.
21ds B ] df J; s\kElt B ] s\HyAkElt J(cor.); vn B ] vnn J.

22pd J ] d B; sEht B ] sEht\ J; jAt B ] jAt\ J.
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EdvtFy। 1 pr�pd 10। ‘ekottr�Z ’ । 2 ek ETkF ds jA\Z EsrvAl� kF∀ ji। 3 jAt B2a

55॥ 4 ⟨2.6⟩

t� tFy। 5 prsnpd 10। vg}�
 k� t� jAt 100। 6 aAdypd 10 y� kt jAt 110। 7 a�� 55॥ 8

⟨2.7⟩

ct� T
pEr। 9 prsnpd 10। s{k jAt 11। 10 aAdypd 10 a�
 5 g� ZA jAt 55॥ 11 ⟨2.8⟩

vFs nF s\kElt Eb si dhottr 20। 210। 12 tFs nF s\kElt QyAEr si pA\sEW 30।

465। 13 QyAlFs nF s\kElt aAW si vFsA\ 40। 820। 14 p\cAs nF s\kElt bAr si\

p\ch� ttEr 50। 1275। 15 sAEW nF s\kElt aYAr si\ /FsA\ 60। 1830। 16 EsEttEr nF

s\kElt c� vFs si\ p\QyAsF 70। 2485। 17 asF nF s\kElt b/Fs si QyAlFsA\ 80।

3240। 18 nu nA s\kElt QyAlFs si p\cAZ� ∀ 90। 4095। 19 s� nF s\kElt p\cAs J1b

p\cAsA\ 100। 5050॥ 20 ⟨2.9⟩

s\kEltm� l\।

1EdvtFy B ] aT EdvtFyprkAr J.

2ekottr�Z B(kta after eko canceled) ] ∅ J.

3ETkF B ] TkF J; ds B ] df J; jA\Z B ] sFm J; vAl� B ] vAlu J.

4jAt B ] jAt\ J.
5t� tFy B ] aT t� tFyprkAr J.

6jAt B ] jAt\ J.
7jAt B ] jAt\ J.
855 B ] 55 iEt J.

9ct� T
 J ] cct� T
 B(cor.); pEr B ] prkAr J.

10jAt B ] jAt� J.

11a�
 B ] a�� J; jAt B ] jAt\ J.
12dhottr B ] dAhottr J.

13Two illegible aks.aras between pām. and sat.hi, J.

14About 10 aks.aras after sam. kalita canceled, J; si B ] si ni\ J.
15si\ B ] si J; p\ch� ttEr B ] pQyottEr J.

16sAEW B ] sAW J; si\ B ] si J; /FsA\ B ] /Fs J; 60 B ] ∅ J.

17EsEttEr B ] sttEr J; c� vFs B ] cuvFs J; si\ B ] si J.

18QyAlFsA\ B ] QyAlFs J.

19nu B ] Enu J; nA B ] nF J; p\cAZ� B ] p\cA\Z� J.
20s� B ] su J; p\cAs p\cAsA\ B ] ∅ J.
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s\kEltEdvg� ZA�m� lsmo gQC,॥ 1 ⟨S1⟩

s\kElt m� l pd EbmZ� krF vg}
m� l lFjFi। 2 ani smA\ !p h� i। t� ek gC kFji। 3

m� l aAvi॥ ⟨2.10⟩

iEt s\kElt\ smApt\॥ 4 ⟨2.11⟩

EdvtFy\ &yvkElts� /\॥ 5 ⟨3.0⟩

s\kElto(pnndy� mnAt̂ &yy\ (yktvA Dn\ Bv�t̂। 6

tt̂ Dn\ &yvkElt\ kETt\ m� EnEB, p� rA॥ 3॥ 7

s\kElt pEd u(pnn dý &y t�h t� vz pAXF bAkF kAYFi। 8 t� Dn m� En rqF�r

&yvkElt khi\॥ 9 ⟨3.1⟩

udA�। 10 fts\kElt ETkF ds vFs /Fs QyAlFs p\cAs sAEW sttEr asF nu s�
nA\ s\kElt vri krF bAkF Dn Ekm h� i। 11 �yAs,। 12

5050 s\ 100 5050 s\ 100 5050 s\ 100 5050 s\ 100 5050 s\ 100

55 &y 10 210 &y 20 465 &y 30 820 &y 40 1275 &y 50

4995 bAkF 4840 bAkF 4585 bAkF 4230 bAkF 3775 bAkF

1s\kElt B ] s\kElt\ J; m� lsmo ] m� l�\ sm\ B(ū of lūm. canceled), m� lsm J; gQC, ] gQC BJ. The

same content is found also in verse 3cd of A but its verbal expression is different.

2pd B ] ∅ J; EbmZ� B ] EbmZ� J; krF B ] kFji J; lFjFi B ] lFji J.

3t� B ] tu J.

4s\kElt\ J ] s\kElt B.

5EdvtFy\ B ] aT EdvtFy J; &yvkElt J ] &ykvElt B.

6to(pnn BJ ] tonnt A; dy� mnAt̂ J ] dy� mnAt B, dý MmA
d̂ A; (yktvA B ] (yktA J, k� (vA A; Bv�t̂ BA ] hr�t̂ J.

7tt̂ Dn\ B ] t�n\ JA; m� EnEB, BA ] m� nEB, J; 3 BJ ] 2 A.

8t� B ] n� J; vz B ] vru J; kAYFi B ] kAYFyi J(hereafter also).

9rqF�r B ] �qF�r� J; &yvkElt B ] &ykElt J; khi\ J ] kEhi B.

10udA� B ] u� J.

11ft B ] st J; ETkF B ] TkF J; ds B ] df J; nu B ] Enu J; s� nA\ B ] su nA J.
12B places this table, which consists of 5 cells × 2, at the top of fol.2b; J places it between tathā

and kham. d. a in the 4th pāda of verse 4. s\ B(all) ] s J; &y 30 J(in the 3rd cell) ] dy 30 B.
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5050 s\ 100 5050 s\ 100 5050 s\ 100 5050 s\ 100 5050 s\ 100

1830 &y 60 2485 &y 70 3240 &y 80 4095 &y 90 5050 &y 100

3220 bAkF 2565 bAkF 1810 bAkF 955 bAkF 0000 bAkF

etlA\ e &yypd tTA f�qDnpd। 1 ani eZ\ rFEt aAyvrAi bAkF kAYFi॥ 2 ⟨3.2⟩

iEt &yvkElt\ smApt\॥ 3 ⟨3.3⟩

t� tFy\ pr(y� (pnns� /\॥ 4 ⟨4.0⟩

EdvDA kpAVs\ED� tTA gom� E/kA EdvDA। 5

t-To EdvDA p� n, prokt-tTA q\XE-/DA -m� t,॥ 4॥ 6

kpA∀ Vs\ED,॥ 7 ⟨5.0⟩ B2b

prsnopEr �ys��m� Sy\ m� Sy�n g� Zy�(�mAt̂। 8

an� lomEvlomA<yA\ kpAVAHy\ EdvDA Bv�t̂॥ 5॥ 9

kpAVs\ED Ebh� pEr। 10 prTm\ an� lomgEt,। 11 an� lomgEt\ prsnpd UpEr kpAV-

s\ED�Em\ D� Er m� Sy mA\XFi। 12 pQCi m� Sy Esu\ �Em\ prsnpd g� ZF m�lFi। 13 Pl aAvi॥

⟨5.1⟩

1etlA\ B ] elA J; e B ] ∅ J; tTA B ] ∅ J.

2ani B ] ani\ J; eZ\ B ] iZF J; vrAi B ] vrAI J.

3&yvkElt\ B ] &yvkElt J.

4t� tFy\ B ] aT t� tFy J.

5EdvDA (1st) BA ] EdvtFy J; udā◦ after tathā canceled, B.

6t-To (for tatstho) A ] t-TO BJ; q\XE-/DA B ] K\XEvED J, K\XE-/DA A; -m� t, BJ ] mt, A; 4 BJ ]

6 A.

7s\ED, J ] s\ED B.

8prsnopEr BJ ] pr�opEr A; m� Sy\ m� Sy�n J ] m� l\ m� lon B, m� l\ mOSy�n A.

95 BJ ] 6 (2nd) A.

10s\ED B ] Es\ED J; Ebh� B ] Ebh� \ J.
11trya after prathamam. canceled, B.

12gEt\ B ] gEt J; prsn B ] pr� J; s\ED J ] sED B; �Em\ B ] �mi\ J; D� Er ] a\Et B, aEt J; mA\XFi B ]

mA\XFyi J. For the emendation of am. ti see dhuri in 6.1.

13Esu\ B ] s�\ J; �Em\ B ] �mi\ J; m�lFi B ] m�lFyi J.
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1tTA EdvtFyA EvlomgEt। 2 EvlomgEt prsnpd UpEr kpAVs\ED�mi\ a\Et m� Sy

mA\XFi। 3 pQCi m� Sy Esu\ �Em\ prsnpd g� ZF m�lFi। 4 Pl aAvi॥ ⟨5.2⟩

aT gom� E/kA॥ ⟨6.0⟩

pr�AdDo �ys��m� Sy\ g� Zy�(srl\ EmT,।5

an� lomEvlomA<yA\ gom� /AHy\ EdvDA Bv�t̂॥ 6॥ 6

∀ 7gom� E/kA Ebh� pEr। prTm\ an� lomgEt। an� lomgEt prsnpd h�∀ EW jml� D� ErJ2a
B3a

m� Sy mA\XFi। pQCi t� pAD!\ ani a�yoE�y ani vlF a\Et pAD!\ g� ZF m�lFi। Pl

aAvi॥ ⟨6.1⟩

tTA EdvtFyA EvlomgEt,। 8 EvlomgEt\ prsnpd h�EW jml� a\Et m� Sy mA\XFi। pQCi

pAD! a�yoE�y g� ZF m�lFi। Pl aAvi॥ ⟨6.2⟩

aT t-TB�d,॥ ⟨7.0⟩

ek{kg� ZnAdý Af�, fFq
B�do Engdyt�। 9

ko£AB�d, p� n, prokt-t-To_Ep EdvEvD, -m� t,॥ 7॥ 10

t-T Ebh� pEr। prTm\ fFq
B�Ed prsnpd UpEr m� Sy mATi mA\XFi। ani m� Sy n� ek

ek aA\k l�I prsnpd g� ZFi। 11 alg m�lFi। Pl aAvi॥ 12 ⟨7.1⟩

tTA EdvtFy, ko£AB�d,। ko£AB�Ed koWA ElqF cFrFi\। prsnpd mATi\ mA\XFi\। ani

1Before tathā B has a canceled passage: tTA EdvtFyA Evlomg�Et। prsnpd UpEr। aT gom� E/kA।
2gEt B ] gEt, J.
3kpAV B ] kApAV J; �mi\ B ] �mi J; a\Et m� Sy mA\XFi B ] ∅ J.

4pQCi m� Sy Esu\ �Em\ B ] ∅ J; m�lFi B ] m�lFy{(sic) J.
5m� Sy\ JA ] m� Sy B; srl\ J ] s॥ �Frl\ B, skl\ A; EmT, BJ ] tt, A.

6m� /AHy\ BA ] m� E/Hy\ J(cor.); 6 BJ ] 7 A.

7Fol. 2 of J is missing.

8gEt, ] Et, B(with ga in margin).

9fFq
 A ] fFqA
 B(cor.); Engdyt� A ] Engdyt, B.
10ko£AB�d, ] ko£AB�d B, p� £B�d� A; t-To_Ep ] t-TO_Ep B, t-ToEp A; EvD, ] EvD�, B(cor.), EvDA A;

-m� t, BJ ] p� n, A; 7 B ] 8 A.

11l�I ] l�i B.

12Pl ] kl B(cor.).
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m� Sypd aAgEl ElqFi। 1 ani m� Sy ek ek aA\k l�I prsnpd Esu\ g� ZF koWA mAEh

ElqFi। ani m�lFi\। Pl aAvi॥ ⟨7.2⟩

aT q\XB�d,॥ ⟨8.0⟩

kvEct̂ !pEvBAg� -TAnBAg, kvEc�v�t̂। 2

kvEct̂ hFnAEDko BAg, q\Xo Ep E/EvD, -m� t,॥ 8॥ 3

q\XB�d E/h� pEr। prTm !pEvBAg,। !pEvBAEg prsnpd EdvBAg E/BAg ct� BA
g krF

m� Sypd Esu\ g� ZF ek/ joXFi। 4 Pl aAvi। Etm m� Sypd BAg krF prsnpd Esu\

g� ZFi। t� t�h Ej Pl aAvi\॥ ⟨8.1⟩

EdvtFy, -TAnBAg,। -TAnEvBAEg prsnpd ek df ft shsrAEd -TAnk j� j� yA krF

m� Sy Esu\ g� ZF ek/ joXFi। Pl aAvi। Etm m� Sypd -TAnEvBAg krF prsnpd Esu

g� ZFi। t� t�h Ej Pl aAvi॥ 5 ⟨8.2⟩

t� tFy hFnAEDko BAg,। hFnAEDEk ∀ BAEg prsnApd EdvBAg ct� BA
g kFji। 6 Etm B3b

m� Sypd EbmZ�\ c� mZ�\ krF g� ZFi। Pl aAvi। Etm m� Sypd BAg krF prsn Esu g� ZFi। 7

t� t�h Ej Pl aAvi। etl pr(y� (pnn nv pEr॥ ⟨8.3⟩

prs� /\।

f� �y�n g� EZt\ f� �y\ f� �ymg}�
 Enyojy�t̂। 8

td�v{k�n g� EZt\ Bv�d�v\ Eh sv
t,॥ 9 ⟨S2⟩

f� �y f� �y Esu\ g� ZFi f� �y Ej h� i। ani m� Sypd nA\ f� �y prsnpd aAgEl j�tlA\ h� i

1ani ] a`ni B(cor.); pd ] pkd B(cor.).

2kvEct̂ !p B ] kvEccdý � p A;

3kvEct̂ hFnA B ] kvEc�FnA A; q\Xo ] q\hXo B(cor.), K\Xo A; E/ B ] Edv A; 8 B ] 9 A.

4EvBAEg ] E/BAEg B; m� Sypd ] m� Sydp B(cor.).

5t�h Ej ] t�hW�Ej B(cor.).

6hFnAEDEk ] hFnAEdvEk B.

7EbmZ�\ c� mZ�\ ] Ebm\Z� v� mZ�\ B.
8g� EZt\ B ] g� Z�n\ A(cor.); f� �ymg}�
 B ] f� �ymAg�
A.

9td�v{k�n ] td{v{k�n B, tdvd�k�n A; Bv�d�v\ B ] Bv�d�v A; sv
t, A ] ssv
t, B(cor.). In A, this verse

is numbered as 10.
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t�tlA\ ElqFi। ani ek n�\ g� EZu t�tl� Ej। im g� ZAkri h� i॥ ⟨8.4⟩

prTmodA udAhrZ\। 1 !pA gdFyAZA ek shsr ek s� Cn� । prEt dý MmA 18

aYAr। Ek\ Pl\ BvEt। �yAs,। kpAVs\ED an� lomgEt 1 8

1 1 9 6

2

g� Zn� !p\
1 8 8 2 8

1 9 6

7 4

3 lND\ dý MmA, 21528 tTA kpAVs\ED EvlomgEt,

1 8

1 1 9 6

4 g� Zn� !p\
1 1 9 6 8

8 7 4

8 2

5 lND dý MmA, 21528 6 ॥

⟨8.5⟩

aT gom� E/kA an� lomgEt 1 1 9 6

1 8

7 srl a�yo�y g� Zn� !p\

1 9 7 8 8

1 7 4
lND\ dý MmA, 21528 8 tTA gom� E/kA EvlomgEt

1udAhrZ\ ] udArZ\ B(with ha in margin).

2
1 1 8

1 1 9 6
B.

3

1 8 8 2 8

1 9 6

7 4

B.

4
1 8

1 1 9 6
B.

5

1 1 9 6 8

8 7 4

8 2

B, which places this box between tathā gomūtri and kā two lines below.

6B places this box between gomūtrikā and anulomagati in the next sentence.

7
1 1 9 6

1 X
B, which places this box between tathā gomūtri and kā in the next line.

8 21525 B.
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1 1 9 6

1 8

1 srl a�yo�y g� ZF n� !p\ 1 1 7 4 8

9 7 8

2 lND\ dý MmA,

21528 3 ॥ 4 ⟨8.6⟩

aT fFqA
B�d, 1 8

1 1 9 6

5 ek{kg� Zn� !p�yAs, 6

1 1 9 6 8

8 8 2

7 4

7 lND\ dý MmA 21528 । tTA t-T ko£AB�d,।

६

१

९

८

१ १

⟨Figure 1⟩ 8

ek{kg� Zn� !p\।

६

७

९

८

१ १

८ ८ २
४

⟨Figure 2⟩ 9

1
1 1 9 6

X 1
B.

2
1 9 7 8 8

1 7 4
B.

3∅ B.

4a�yo�y ] ano�y B.

5B puts “18” above “119” and places this box between drammā and the box for 21528 in the

next line.

6g� Zn� ] g� n� B(with n. a in margin); !p�yAs, ] !p\ �yAs, B.

7
1 1 9 6 8

8 8 7
B.

8Of this diagram, B has only the upper digits “1196” here and places the rest, together with

“1” and “8,” between la and bdham. after niyojane following the next diagram.

9B repeats the same diagram in a slightly larger size in the bottom margin.
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Enyojn� lND\ dý MmA, 21528 ॥ ⟨8.7⟩

aT q\X !pEvBAg EdvDA। kpAVs\EDvt̂ uByo g� Zn� aD
, !p\ 1 10764

10764

2।

lND\ dý MmA 21528 3 EdvtFy m� SyBAg,। prTk g� Zn� ∀ !p\ 10764

10764

4B4a

lND\ dý MmA 21528 5

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96

1
11
96 6 tTA q\X -TAnEvBAg,।

ekdfftshsrAEd। !p\

1
8 1
0
0
0

1
8 1
0
0

1
8 9
0

1
8 6

7 kpAVs\EDvt̂ sv�
qA\ g� Zn�

!p\

18
00
0

18
00

16
20 10
8 8 lND\ dý MmA 21528 tTA q\X hFnAEDko BAg,। aD
,

1g� Zn� ] g� Z B(with ne in margin); aD
, ] aD
,n� B(ne canceled).

2∅ B.

3∅ B.

4B places this box between mmā and tathā.

5B places this box between dra and mmā.

6

10 11
19
6

11
19
6

11
19
6

11
19
6

11
19
6

11
19
6

11
19
6

11
19
6

11
96
0

11
96

11
96

11
96

11
96

11
96

11
96

11
96

11
96

B, which places this two-column table in the “ka-

pāt.asam. dhivat” immediately after the next table, that is, the left (lower) column between pā and

t.a and the right (upper) column between sam. and dhi. (Here and hereafter, I rotated the tall boxes

through 90 degrees for saving space.)

7

18 10
0

18 10
00

18 90 18

6

B, which puts this box below kapā of kapāt.asam. dhivat

that follows.
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36 59
8

9 23
92

1 kpAVs\EDvt̂ uByog�
Zn� ekm�v Pl\ lND\ dý MmA 21528 2 । 3

eZ\ rFEt E/BAg ct� BA
g krF g� ZFi। t� t�h Ej Pl aAvi। aT prTm udAhrZ nF

rFtF sv
/A॥ 4 ⟨8.8⟩

EdvtFyodA�। h�m tolA aAW si pA\sEW। prEt V\kA b/Fs। �yAs,। 865 g� Z 32। 5

lND\ V\kA 27680॥ ⟨8.9⟩

t� tFyodA�। m\jFW mZ ek s� Cn�\। prEt V\kA pA\/Fs,। �yAs,। 196 g� ZA 35। 6

lND\ V\k 6860॥ ⟨8.10⟩

ct� To
dA�। dA\t mZ QyAEr s∀ hsr aAW si pA\sEW। 7 prEt V\kA 36 QC/Fs। 8 J3a

�yAs,। 4865 g� ZA 36। 9 lND\ V\kA rA>y 175140॥ ⟨8.11⟩

p\cmodA�। 10 qA\X mZ aW/Fs sh� E/EZ si stAvFs। 11 prEt dý MmA ekyAfF। 12

�yAs,। 38327 g� ZA 81। 13 lND\ dý MmA 3104487॥ 14 ⟨8.12⟩

8

18
00
0

18
00

16
20
5

10
8

B.

1B places this box between e and n. am. in the next line.

2B places this box below the preceding drammā.

3s\EDvt̂ ] s\EDk\t̂ B(cor.); ekm�v ] ekAm�v B(cor.).

4prTm ] prm B; udAhrZ ] udAZr B(ha in margin and n. ara cor. by “1” and “2” placed respectively

over ra and n. a).

5865 ] 86 B.

6g� ZA 35। ] g� ZA॥ 35 B.

7pA\sEW B ] pA\sEá J.

8QC/Fs B ] C/Fs J.

9g� ZA B ] g� ZA, J.
10p\cmodA� B ] p\� J.

11E/EZ ] E/E/EZ B(cor.), E/�h J; stAvFs B ] sttAvFs J.

12dý MmA B ] dA\m J; ekyAfF B ] ekyAsF J.
13g� ZA B ] g� ZA, J.
14dý MmA B ] dý mA J; 3104487 J ] 314487 B.
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q£odA�। 1 s� kEX mZ ek shsr sAt si\ stsEW। 2 prEt V\kA c� sEW। 3 �yAs। 4

1767 g� ZA 64। 5 lND\ V\kA 113088॥ 6 ⟨8.13⟩

sptmodA�। 7 aACF mZ E/EZ shsr sAt si E/Xottr। 8 prEt dý MmA ek s� aÕAsF। 9

�yAs,। 3703 g� ZA 188। 10 lND\ dý MmA, 696164॥ 11 ⟨8.14⟩

a£modA�। 12 pXs� / mZ ek shsr aAW si\ ugZsEW। 13 prEt V\∀ kA E/EZ si\B4b

aáottr। 14 �yAs,। 1859 g� ZA 308। lND\ V\kA 572572॥ ⟨8.15⟩

nvmodA�। 15 ek lAq bAvn shsr Eb si\ sttottr g� ZA E/h� ttEr। 16 �yAs,। 152207

g� ZA 73। lND\ ekAvEl!p\ 11111111॥ 17 ⟨8.16⟩

dfmodA�। 18 E/EZ qv
 t�/Fs av
 t�/Fs koEX C/Fs lAq CAsEW shsr QC

Es stsEW g� ZA t�/Fs�। 19 �yAs,। 333333666667 g� ZA 33। lND\ k\WABrZ!p\

11000011000011॥ 20 ⟨8.17⟩

ekAdfmodA�। 21 cOd koEX aWAvFs lAq sttAvn sh� ek s� /ytAlFs g� ZA

1q£odA� B ] q� J.

2s� kEX B ] s� kX J; si\ B ] si J; stsEW B ] stsEá J.

3c� sEW B ] cusEá J.

4�yAs B ] �yAs, J.
5g� ZA 64 B ] g� ZA, 65 J.

6lND\ B ] lND J.

7sptmodA� B ] sptmodAhrZ\ J.
8E/EZ B ] E/E�h J; shsr B ] sh� J(hereafter also); E/Xottr B ] EtXottr J.

9dý MmA B ] dA\m J; s� B ] sO J.
103703 B ] 3003 J.
11dý MmA, B ] dý MmA J; 696164 ] 69614 B, 6964 J.

12a£modA� B ] a£modAhrZ\ J.
13pXs� / B ] pVs� / J; si\ B ] si J; ugZsEW B ] ugZsEá J.

14E/EZ B ] E/�h J; si\ B ] si J; aáottr J ] aáott B.

15nvmodA� B ] nvmodAhrZ\ J.
16shsr B ] hjAr J; si\ B ] si J; g� ZA B ] g� J.
17ekAvEl J ] ekovEl B.

18dfmodA� B ] dfmodAhrZ\ J.
19E/EZ B ] E/�h J; t�/Fs av
 J ] ∅ B; t�/Fs koEX B ] t�ttFs koX J; C/Fs lAq J ] t�/Fs lAq B;

CAsEW shsr ] QCttFsĝ -hsr B, CAsEW sh� J; QC Es B ] C si J; t�/Fs J ] t�/Fs� B.

20k\WABrZ B ] V\kABrZ J,

21ekAdfmodA� B ] ekAdfmodAhrZ\ 60 J.
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sAt। 1 �yAs,। 142857143 g� ZA 7। lND\ hAr!p\ 1000000001॥ 2 ⟨8.18⟩

ev\ pr(y� (pnn, smApt,॥ 3 ⟨8.19⟩

ct� T� BAgAhArs� /\॥ 4 ⟨9.0⟩

pr�AdDo hr\ �y-y prsn\ EQC(vA hr�Z c। 5

BAgo hAy
, �mAnn� n\ BAgAhArEvED, -m� t,॥ 9॥ 6

prsnpd h�EW BAg ElqFi। 7 ani BAEg Esu\ prsnpd QC�dFi। 8 ani �Em BAg

hrFi। 9 t� EnE�\ BAgAhArEvED khFi॥ 10 ⟨9.1⟩

prs� /\।

BAgo nAE-t lND\ f� �y\॥ 11 ⟨S3⟩

॥ ⟨9.2⟩

prTmodA�। 12 dý MmA QyAEr si\ aÕAfF BAg QyAEr। 13 �yAs p� Z
gEt, 14

4 8 8

4 BAg

15 BAg� pAEtt� lND\ dý MmA, 122। 16 tTA q\XgEt। 17 prsnrAEf tTA

1cOd koEX B ] cUd koX J; lAq B ] lAq\ J; sttAvn B ] stAvn J; s� B ] su J.

21000000001 B ] 100000001 J.
3ev\ ] ev B, et\ J; pr(y� (pnn, B ] pr(y� nn, J; smApt, B ] smApt J.

4ct� T� B ] aT ct� T� J.
5pr�AdDo JA ] prsnADo B; prsn\ B ] pr�\ JA; EQC(vA B ] EC(vA JA.

6BAgo JA ] BAgA B; EvED, BA ] EvED J; 9 B ] 10 J, 11 A.

7h�EW B ] h�Wi J; ElqFi B ] ElKFyi J.

8Esu\ J ] su\ B; QC�dFi B ] C�dFyi J.

9�Em B ] �mi J; hrFi B ] h� i J.

10EnE�\ B ] En�i J; khFi B ] khFyi J.

11nAE-t B ] nA-ti J. A does not have this quarter verse.

12prTmodA� B ] prTmodAhrZ\ J.
13dý MmA B ] dý A\m J; QyAEr B ] QyAr J(twice); si\ B ] si J; aÕAfF B ] aÕAsF J.
14�yAs B ] �yAs, J; p� Z
 B ] p� �
 J.
15J puts this table, without the frame, between pāti and te of pātite after the next box.

16BAg� pAEtt� B ] BAgo pAtit� J; dý MmA, B ] dý MmA J.
17q\X B ] Km̂

.
d̂
.
a J.
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BAgArAEf a�
 �yAs 1 244

2BA

2 prsn a�
 BAg a�
। 3 BAg� pAEtt� lND\ dý MmA, 122। 4

eEZ rFtF E/BAg ct� BA
g krF BAg dFji। 5 t�h Ej Pl aAvi॥ ⟨9.3⟩

EdvtFyodA�। 6 dý MmA E/EZ si sttAvFs BAg E/EZ। 7 �yAs, 327

3BA
lND\ dý MmA

109॥ ⟨9.4⟩

t� tFyodA�। 8 dý MmA QyAEr shsr Cn�\ BAg� sol। 9 �yAs,। 4096 BAg 16। lND\

dý MmA 256॥ ⟨9.5⟩

ct� To
dA�। 10 dý MmA a`yAr shsr C si c� sEW BAg ek s� aáottrr। 11 �yAs,। 12

11664 BAg 108। lND\ ∀ BAg� dý MmA 108॥ 13 ⟨9.6⟩B5a

p\cmodA�। 14 dý MmA /Fs shsr ∀ Eb si QCh� ttEr BAg s(yAfF। 15 �yAs,। 30276J3b

BAg 87। lND\ BAg� dý MmA 348॥ 16 ⟨9.7⟩

q£odA�। 17 dý MmA ek lAq Cpn shsr p\cvFs BAg E/EZ si\ p\cAZ�\। 18 �yAs,।

156025 BAg 395। lND\ BAg� dý MmA 395॥ ⟨9.8⟩

1prsnrAEf B ] prTmo rAsi J; BAgArAEf B ] BAgArAsi J; �yAs B ] �yAs, J.
2BA J ] ∅ B.

3BAg a�
 J ] ∅ B.

4pAEtt� ] pAtt� B(with i added later); lND\ ] ND\ B(with la added later); dý MmA, B ] ∅ J.

5eEZ ] eZ B(with i added later), iZF J; rFtF B ] rFEt\ J; BAg B ] ∅ J; dFji J ] dF>ji B(cor.).

6EdvtFyodA� B ] EdvtFyo� J.

7E/EZ B(1st) ] E/�h\ J; sttAvFs B ] sttAvFs\ J; E/EZ B(2nd) ] /Fn� J.

8t� tFyodA� B ] t� tFyo� J.

9QyAEr B ] QyAr J; Cn�\ B ] ECnn�\ J; BAg� B ] BAgo J; sol B ] soSh� J.

10ct� To
dA� B ] ct� � J.

11dý MmA B ] dý Am J; a`yAr ] aA`yAr B(cor.) i`yAr J; c� sEW B ] cusEá J; ek s� B ] 108 ek su J;

aáottr J ] aCottr B(cor.).

12�yAs, B ] �yAs J.

13lND\ B ] lND J; BAg� B ] BAgo J; dý MmA J ] dý mA, B.
14p\cmodA� B ] p\c� J.

15dý MmA B ] dý Mm J; QCh� ttEr B ] ECh� ttEr J; s(yAfF B ] s(yAsF J.
16dý MmA 348 B ] dý mA 384 J.

17q£odA� B ] q£A J.
18Cpn shsr B ] C=pnn shs J; E/EZ B ] E/�h J; si\ B ] si J; p\cAZ�\ B ] p\cAZ� J.
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sptmodA�। 1 dý Mm cOd lAq CAsEW sh� pA\c si\ ekvFsA\ BAg bAr si a`yAr। 2

�yAs,। 1466521 BAg 1211। lND\ BAg� dý MmA 1211॥ ⟨9.9⟩

a£modA�। 3 dý MmA ek koEX /AZ� lAq p\EctAlFs shsr QC si BAg aYAr si

aWottr। 4 �yAs,। 5 19345600 BAg 1808। lND\ BAg� dý MmA 10700॥ 6 ⟨9.10⟩

nvmodA�। 7 dý Mm ek koEX ani E/EZ BAg� t�rh। 8 �yAs,। 10000003 BAg� 13। 9

lND\ BAg� dý MmA 769231॥ 10 ⟨9.11⟩

dfmodA�। 11 dý MmA ek lAq ekottr BAg a`yAr। 12 �yAs,। 100001 BAg 11। lND\

BAg� dý MmA 9091॥ ⟨9.12⟩

ev\ BAgAhAr, smApt,॥ 13 ⟨9.13⟩

aT p\cm\ an�kAT
s� /\। 14 an�kAET
 vg
 Gn vg}
m� l EBnnpr(y� (pnn /{rAEfk Ev-t-

/{rAEfk pr"�pkrZ s� vZ
mAn "�/v-/mAn qAtkA£pAqAZko£AgArEcEtmAn vtt�
lkA£-

pAqAZ-t\Bk� pmAn\ golkmAn kZrAEfmAn QCAyAmAn EdnmAn m@ypAdmAn i(yAEd

&yvhAr �Em khFEs\॥ 15 ⟨10-26.0⟩

vg}�
 p� vA
��॥ ⟨10 1.0⟩

1sptmodA� B ] sptmo� J.

2dý Mm B ] dý MmA J; cOd B ] cUd J; CAsEW B ] CAsEá J; si\ B ] si J; ekvFsA\ ] pkvFsA\ B(cor.),

ikvFs J; bAr B ] 12 bAri J; si B ] so J; a`yAr B ] i`yAr J.

3a£modA� B ] a£�J.
4p\EctAlFs B ] pctAlFs J; aWottr J ] aWottr, B.
5�yAs, J ] �yAsA, B.
6BAg� ] ∅ BJ.

7nvmodA� B ] nvmo J.
8dý Mm B ] dý MmA J; koEX J ] k�EX B; ani B ] ani\ J; BAg� J ] BAg B; t�rh J ] t�r� B.

9BAg� J ] BAg B.

10BAg� B ] ∅ J; dý MmA B ] dý mA J.
11dfmodA� B ] dsmo� J.

12a`yAr B ] i`yAr J.

13BAgAhAr, B ] BAgAhAr J.

14aT p\cm\ J ] p\cmo B.
15an�kAET
 B ] an�koT
 J; vg
 Gn vg}
m� l B(rvargra for the 2nd varga) ] vg
m� l Gn vg
 J; Ev-t J ]

Evs B; s� vZ
mAn B ] s� vZ
mAn\ J; EcEt B ] Ect J; k� pmAn\ B ] k� pmAn J; golk B ] gol J; kZrAEf J ]

kZfEf B(cor.); �Em B ] �mi\ J; khFEs\ B ] khF-yi\ J.
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t� SyrAEfdvyoGA
t� vg}o
 BvEt k�vl\॥ 10 1॥ 1

t� Sy frFqF Eb rAEf g� ZFi। 2 t� vg}
 h� i॥ 3 ⟨10 1.1⟩

udA�। 4 ek Eb E/EZ QyAEr pA\c pnr p\cvFs Eb si pA\/Fs nA vg}
 Ekm h� i। 5

�yAs, 1 2 3 4 5 15 25 235

1 2 3 4 5 15 25 235

6 lND\ vg}A
, 1। 4। 9। 16। 25। 225।

625। 55225॥ 7 ⟨10 1.2⟩
∀ iEt vg}
,॥ 8 ⟨10 1.3⟩B5b

Gn� aprA��॥ ⟨10 2.0⟩

pd/yAZA\ t� SyAnA\ vD� n� n\ Gno Bv�t̂॥ 10 2॥ 9

t� Sy frFqA\ E/EZ pd g� ZFi। 10 Gn h� i॥ 11 ⟨10 2.1⟩

udA�। 12 ek Eb E/EZ cAEr pA\c p\nr p\cvFs nA Gn Ekm h� i\। 13 �yAs,

1 2 3 4 5 15 25

1 2 3 4 5 15 25

1 2 3 4 5 15 25

14 lND GnA। 15 1। 8। 27। 64। 125। 3375।

1rAEfdvyoGA
t� ] rAEfdvyoGAt� BJ, rAEfyodvyoGA
t� A; ॥ 10 1॥ ] ॥ 9॥ B, 11 J, ∅ A.

2frFqF B ] srFqF J; Eb B ] EC J.

3h� i ] h� i �yAs, B, h� yi J.

4udA� B ] udAhrZ\ J.
5ek B ] –v\ J(1st letter illegible); E/EZ B ] E/ J; p\cvFs B ] pcvFs J; vg}
 ] kg}
 B(cor.), vg
 J.
6J puts this table, with a top line but without the medial line, at the end of 10 1.3.

7vg}A
, 1। ] vg}
,॥ C॥ 1। B, vgA
,॥ 1। J.
8iEt B ] iti J.

9/yAZA\ JA ] E/yAZA\ B; 10 2 ] 10 B, ∅ J, 12 A.

10frFqA\ B ] srFqA\ J.
11Gn h� i ] ∅ B, Gn h� yi J.

12udA� B ] udAhrZ\ J.
13E/EZ B ] E/Z J; cAEr B ] QyAr J; p\nr B ] pnr J; nA B ] nF J; h� i\ B ] h� yi J.

14J puts this table, with a top line, at the bottom right corner of fol. 3b between dvigun. enā and

param. in verse 11b.

15GnA B ] GnA, J.
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15625॥ 1 ⟨10 2.2⟩

iEt Gn,॥ 2 ⟨10 2.3⟩

vg
m� l\॥ 3 ⟨11-12.0⟩

vg� s\(y>y EvqmAt̂ Edvg� Z�n pr\ Bj�t̂। 4

lND\ Env�fy�(p\ktyA\ tdvg� pErfoDy�t̂॥ 11॥ 5

p� v
vt̂ Edvg� ZFk� (y td� (sAy
 pr\ Bj�t̂। 6

ev\ pr� Ep ktt
&y\ dly�t̂ Edvg� ZFk� t\॥ 12॥ 7

Evqm sm Evqm। Evqmpd ETkF vg
 pAXFi। 8 p∀ Ci t� vg
m� l EbmZ� krF pr J4a

aAEglA aA\k h�EW ElqFi। 9 10ani EthA\ p� ht� joi BAg pAXFi। 11 pQCi t� lND

h� i। t� p\Ekt n� ElqFi। 12 ani t�h n� vg}
 pAXFi। 13 pCi pEhlF pEr lND n� aA\k

EbmZ� krF EthA\ ETk� UpAXF pr aAEglA aA\k h�EW ElqFi। 14 eZ\ rFEt aAgEl iEm

Ej clAvFi। 15 pCi EbmZA kFDAi h� t�h n�\ a�
 kFji। 16 vg}
m� l h� i॥ ⟨11–12.1⟩

115625 J ] 115625 B.

2GnA, B ] GnA J.
3vg
 B ] aT vg
 J.
4vg� BJ ] v\g
 A; s\(y>y A ] s(y>y B, s\(yj J; EvqmAt̂ Edvg� Z�n pr\ ] EvqmAt̂ Edvg� ZAnpr\ B,

EvqmAt̂ Edvg� Z�nApr\ J, EvqmAE�g� Z�n pr\ A.

5Env�fy�t̂ BJ ] EvEnv�fy�t̂ A; tdvg� JA ] tdv\g
 B; pErfoDy�t̂ BJ ] prt-(yj�t̂ A; 11 BJ ] 13 A.

6p� v
vt̂ Edvg� ZF BJ ] p� v
vE�g� Z\ A; td� (sAy
 A ] td� (TAT
 B, td� (TAy
 J; Bj�t̂ BJ ] Bv�t̂ A.

7pr� A ] pro BJ; dly�t̂ Edv BJ ] dly�E� A; 12 BJ ] 14 A.

8ETkF B ] TkF J; pAXFi B ] pAXFyi J(hereafter also).

9vg
m� l ] vg
 BJ; EbmZ� B ] EbmZ�\ J; ElqFi B ] ElKFyi J.

10J omits the passage up to the next lis. ı̄i.

11joi ] joI B(cor.).

12n� ] n� El B.

13ani B ] ani\ J; n� B ] n�\ J.
14pCi B ] ani\ J; n� B ] nu J; EbmZ� B ] EbmZ�\ J; ETk� B ] TkF J; UpAXF B ] UpAXFyi J; ElqFi B

] ElKFyi J.

15eZ\ rFEt B ] eZF rFEt\ J; iEm Ej B ] im j J; clAvFi B ] clAvFyi J.

16kFDAi h� B ] kFDA h� yi\ J; n�\ B ] n�\ J.
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udA�। 1 prTmoktvg}
PlAnA\ �yAs,। 1। 4। 9। 16। 25। 225। 625। 55225। 2

lNDAEn m� lAEn 1। 2। 3। 4। 5। 15। 25। 235॥ ⟨11–12.2⟩

iEt vg}
m� l\॥ ⟨11-12.3⟩

EBnnpr(y� (pnn,॥ 3 ⟨13.0⟩

!p\ !p{, sm\ g� �y\ C�dA\fAvEp t{, sm\। 4

pr-pr\ td\fO c EBnno(pnnPl\ lB�t̂॥ 13॥ 5

EBnnpr(y� (pEnn !p !p Esu\ g� ZFi। 6 pCi C�d a\f !p Esu\ g� ZFi। 7 pQCi C�d

a\f a�yo�yi g� ZFi। 8 Pl aAvi॥ ⟨13.1⟩

prTmodA�। 9 a/ j�£A\g� l gjmAn\। 10 gEj a\g� l c� vFs h� i। 11 �Ft @vj 1 dFG
gj

ds a\g� l bAr Ev-trgj ek a\g� l aAW। 12 �yA∀ s, 10 ॥ dFG


1 ।2 Ev-tr

13 df gj�B6a

1udA� ] /dA B(cor.), udAhrZ\ J.
225। J ] 22। B(cor.); 55225। J ] 55205। B.
3EBnnpr(y� (pnn, B ] EBnnpr(y� (pnnpr(y� (pnns� /\ J.
4C�dA\fAvEp ] EQCdA\fAvEp B, C�dA\fA, vp J; t{, sm\ ] t�, sm B, t{s� ? J.

5pr-pr\ ] pr-pr BJ; td\fO B ] td\fo J; EBnno(pnn J ] EBnno(pnn� B. In A, the corresponding verse

(15) gives a different rule. See the Note for PV 13 in the Annotated Translation.

6pr(y� (pEnn B ] pr(y� (pnn\ J; !p (1st) B ] !p\ J.
7C�d a\f ] C�d BJ.

8pQCi B ] pCi J; a�yo�yi B ] a�yo�y J.

9prTmodA ] prTmoudA B(cor.), prTmodAhrZ\ J.
10mAn\ B ] mAn J.

11gEj B ] g\jr J; a\g� l J ] a\g� l� B; c� vFs B ] cuvFs J.

12@vj ] gj BJ; bAr B ] 12 J; Ev-trgj J ] Ev-trgjg B(cor.); ek ] e B(with ka in margin), 1

J; aAW B ] 8 J.

13J puts only “10 d̄ırgha” here and the entire table after gaja arddha in the 2nd line below

in place of “0∥.” The number of the aks.aras between the table and “0∥” is 46, which must be

approximately the length of the line of writing of the parent manuscript. This number is less than

another estimation (49) obtained from a similar situation in 16.2 by only 3. ॥ J ] । B; 2 B ] ∅ J;

Ev-tr J ] Ev-t B.
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ek gj g� ZFi। 1 jAt gj 10। 2 tTA bAr aA\g� l� ek gj g� ZFi। 3 jAt a\g� l 12। 4

t�qA\ jAt gj a�
 0॥ । 5 tTA aW aA\g� l� df gj g� ZFi। 6 jAt a\g� l asF 80। 7

t�qA\ jAt gj E/EZ a\g� l aAW। 3। । 2। 8 tTA bAr aA\g� l� aAW aA\g� l g� ZFi। 9 jAt

&y\g� l Cn�\ 96। 10 t�qA\ jAt a\g� l QyAEr 0। 4। 11 ek/ Enyojn� lND gjA, 14॥ 12

⟨13.2⟩

EdvtFyodA�। 13 a/ EvsA gjmAn\। 14 gEj\ EvsA vFs 20 h� । 15 �Ft B� Em dFG
gj

p\cvFs EvsA cOd। 16 tTA Ev-trgj sol EvsA ds। 17 �yAs, 25 ॥4 dFG


16 ॥ Ev-tr

18

p\cvFs gj� sol gj g� ZFi। jAt gjA 400। 19 tTA cOd Evs� sol gj g� ZFi। 20

jAt EvsA Eb si\ c� vFs 224। 21 t�qA\ gj jAt\ 11 । 4। 22 tTA p\cvFs gj� ds

1df B ] df� J; gj J ] gX B.

2jAt B ] jAt\ J.
3bAr aA\g� l� ] bAr aAg� l� B, aA\g� l bArF ? J; ek J ] gk B(cor.).

4jAt B ] jAt\ J.
5jAt B ] jAt\ J. J replaces “0∥” with the above table.

6aW B ] aAW J; aA\g� l� J ] aA\g� Z� B(cor.).

7jAt B ] jAt\ J; a\g� l J ] a\g� ZF B(cor. to am. gule); asF B ] ∅ J.

8aAW। 3॥ 2 B ] 8 3 2 J. After this B inserts: tTA bAr aA\g� l� aAW। 3॥ 2.
9bAr aA\g� l� B ] bAr� J.

10jAt B ] jAC\ J; Cn�\ B ] ECnn� J.
11t�qA\ jAt B ] t�qA jAt\ J; a\g� l J ] a\g� Z B; QyAEr 0। 4। B ] 4 J.

12lND gjA, B ] lND\ gj J. After Enyojn� , J has the table

10 0|| 3|
2

।a
4

14

13EdvtFyodA� B ] EdvtFyo� J.

14EvsA ] EcfA B, Ev�A J(hereafter also).
15vFs B ] ∅ J; h� B ] h� yi J.

16cOd B ] 14 J.

17sol B ] 16 J; ds B ] 10 J.
184 B ] ∅ J.

19jAt gjA B ] jAt\ gj J.

20cOd B ] cUd J; Evs� B ] Ev�A J; gj B ] gj� J.

21jAt B ] jAt\ J; si\ B ] si J; c� vFs B ] cuvFs J.

22t�qA\ gj jAt\ 11 । 4 ] ∅ B, t�qA\ gj jAt\ 11_4 J.
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EvsA g� ZFi। 1 jAt EvsA Eb si\ p\cAs 250। 2 t�qA\ jAt\ gj 12॥। 3 tTA cOd Evs�

df EvsA\ g� ZFi। 4 jAt EvsA\sA ek s� QyAlFs 140। 5 t�qA\ jAt EvsA 0। 2। 6 ek/

Enyojn� lND\ gjA 424 । 1। 7 iZF rFEt v-/ tTA "�/ mvFi\॥ 8 ⟨13.3⟩

iEt EBnnpr(y� (pnn,॥ 9 ⟨13.4⟩

/{rAEfk� p� vA
��॥ 10 ⟨14 1.0⟩

m@yAdyyov
D, p� v
m�(yBAgE-/rAEfk�॥ 14 1॥ 11

/{rAEfEk aAEd a\k m@y Esu\ g� ZFi। 12 ani a\(y Esu\ ∀ BAg dFji। 13 PlJ4b

aAvi॥ ⟨14 1.1⟩

prTmodA�। 14 v}Fh pA\c mZ ekvFs rAEm lABi। 15 EthA\ nO mZ nA dý Am k�tlA

h� i। 16 �yAs,। 17 5। 21। 90। lND dý MmA 378 ॥ ⟨14 1.2⟩

EdvtFyodA�। 18 m� g /�vFEs rAEm QC mZ lABi। 19 EthA\ ekAsF rAm nA k�tlA

1tTA ��� g� ZFi ] ∅ B, tTA p\cvFs 25 gj df� Ev�� g� ZFyi J.

2jAt ��� 250 ] ∅ B, jAt\ Ev�A 250 J.
3t�qA\ B ] ∅ J; jAt\ J ] ∅ B.

4cOd B ] cUd J; Evs� B ] Ev�� J; df B ] ds J.

5jAt B ] jAt\ J; EvsA\sA (for this word see BBA 17 1.3) ] EvsA B, Ev�A J; s� B ] su J.

6t�qA\ B ] kA t�qA\ J; jAt B ] jAt\ J; 0। 2 B ] sAt 7 KrA। s ? 0। 2 J.

7gjA B ] gj J; 424 । 1 ] 4241 B, 42487 J.

8mvFi\ B ] mvFi J.

9EBnn B ] Bnn J; pr(y� (pnn, B ] pr(y� (pnn J.

10/{rAEfk� ] /{fEfk� B(cor.), aT /{rAEfk� J; p� vA
�� B ] p� vA
�
 J.
11m@yAdyyor̂ B ] m@ydyyor̂ J; p� v
m�(y B ] p� v
 a\(y J; dFji। P after BAg B(canceled), ∅ J; 14 1 ]

13 BJ, ∅ A. A (verse 16ab) reads: m@yA\(yyov
D, p� v
mAEdBAgE-/rAEfk�।
12a\k B ] aA\k J; Esu\ J ] Esu B.

13ani B ] ani\ J; Esu\ ] Esu B, s�\BA J; dFji B ] dFEj J.

14prTmodA� B ] prT� J.

15rAEm ] rAEf B, rAEq J; lABi B ] lAEB J.

16nO B ] EnU J; dý Am B ] im J.

17�yAs, B ] �yAs J.

18EdvtFyodA� B ] EdvtF� J.

19m� g B ] m�\g J; /�vFEs B ] 23 J; rAEm B ] rAEm\ J; QC B ] C J; lABi B ] lAEB J.
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h� i। 1 �yAs,। 23। 6। 81। lND\ mZ 21 s�r 5 BAg� 2 5

23

3 ॥ ⟨14 1.3⟩

iEt /{rAEfk\॥ ⟨14 1.4⟩

Ev-t/{rAEf∀k� aprA�
॥ 4 ⟨14 2.0⟩ B6b

m@yA\(yyov
Do &y-t aAEdBAg, Pl\ lB�t̂॥ 14 2॥ 5

Ev-t/{rAEsEk a\(y a\k m@y Esu\ g� ZFi। 6 ani aAEd Esu\ BAg dFji। 7 Pl

aAvi॥ ⟨14 2.1⟩

prTmodAhrZ\। 8 afF vrs nF kmArF QyAlFs V\k� lAi। 9 EthA\ sol vrs nF k�tlA

lEhi। 10 �yAs,। 80। 40। 16। lND\ qoXfvqA
 dAsF m� Sy\ V\kA 200॥ 11 ⟨14 2.2⟩

EdvtFyodA�। 12 moktFk s� cXt� VA\k p\cvFEs rAEm lABi। 13 EthA\ sAEW cXt� VA\k

kEsu lhi। 14 �yAs,। 100। 25। 60। 15 lND\ dý MmA 41 jTl 2॥ 16 ⟨14 2.3⟩

iEt Ev-t/{rAEfk\॥ 17 ⟨14 2.4⟩

1h� i J ] ih� B(cor.).
221 J ] 12 B(cor.); s�r J ] s�r� B.

3J has 0 above 5.
4/{rAEfk� B ] /{rAEfk\ J; aprA�
 B ] ∅ J.

5J omits this hemistich. &y-t ] &y-t� B; BAg, ] BAg B; 14 2 ] 14 B. A (verse 16cd) reads:

m@yAdyo&yDo &y-t� prA\(yBkt, Pl\ Bv�t̂। 16।
6Ev-t/{rAEsEk B ] ∅ J; Esu\ B ] -y�\ J; g� ZFi ] g� ZFi\ B, g� ZFyi J.

7Esu\ ] Esu B, s�\ J. J has 4 illegible letters before BAg.
8prTmodAhrZ\ ] prTmodArZ\ B, prmo J.
9afF B ] asF J; V\k� B ] V\kA J; lAi B ] lABi J.

10lEhi B ] lABi J.

11dAsF J ] dý AfF B; m� Sy\ J ] m� l\ B.
12EdvtFyodA� B ] Edvyo, J.
13moktFk B ] mOEkt n� J; s� B ] su J; cXt� B ] cXtu J; VA\k B ] V\kA J; rAEm B ] rAmi J; lABi B ]

lAEB J.

14sAEW J ] sAEv B; cXt� B ] cXto J; kEsu lhi B ] Ekm lABi J.

1560 J ] 6 B.

16jTl B ] jyTl J.

17Ev-t B ] &y-t J.
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pr"�pkrZ\॥ ⟨15.0⟩

nAnApr"�p!pAZAm� (pnn�n vD, �mAt̂। 1

y� EtBAgAddvyF lNDF Pl\ -yAtt(p� T?p� Tk̂॥ 15॥ 2

nAnA an�kEvD pr"�p BAg !p ni\ u(pnn dý &y Esu\ vD� g� ZAkAz kFji। 3 ani

pr"�p!p nF y� Et kFji। 4 ani t�Z\ Esu\ �mt� BAg dFji। 5 j� j� yA\ Pl aAvi॥ 6

⟨15.1⟩

tTA EdvtFy pEr। nAnApr"�p!p nF y� Et kFji। 7 ani t�Z\ Esu\ u(pnn dý &y ni\

BAg dFji। 8 ekEvBAg n� Pl aAvi। 9 pQCi j�h ni\ j�tlA EvBAg h� i t�h ni

t�tlA g� ZA kFji। 10 etEli j� j� yA\ Pl aAvi\॥ 11 ⟨15.2⟩

prTmodA�। 12 kyAEr Ech� bFj s�I Eb E/EZ QyAEr pA\c vAvF Eb si ds UpnF। 13

EkhA\ k�tlA hUaA। 14 �yAs,। bFj s�i\ 2। 3। 4। 5। 15 u(p\nn 16 210 prTm pEr।

Eb si ds Ebg� ZA jAt QyAEr si vFsA\ 420। 17 Eb si ds E/g� ZA jAt C si /FsA\

1vD, �mAt̂ BJ ] Pl�n t� A.

2BAgAddvyF lNDF ] BAgAdvyA lNDF B, BAgAvyA lEND J; p� T?p� Tk̂ ] prTk̂ p� Tk̂ B, p� Tk̂ 2 J. A (verse

17cd) reads: g� �yA, -vyogBktA-t� K\XAEn -y� , p� T?p� Tk̂। 17।
3EvD B ] EvED J; pr"�p B ] pr"op J; !p B ] !pA J; ni\ B ] ni J; Esu\ B ] s\u J; vD� g� ZAkAz kFji

] ∅ J.

4ani ��� kFji B ] ∅ J; y� Et ] m� Et B(cor.).

5ani t�Z\ Esu\ B ] ∅ J; �mt� B ] �mnu J.

6j� j� yA\ ] h� j� yA\ B, j� j� aA J.
7y� Et B ] y� Ekt J.

8t�Z\ Esu\ ] ∅ BJ; ni\ ] Esu\ BJ; dFji B ] dFEj J.

9n� B ] n�\ J; aAvi B ] arvi J.

10pQCi B ] pci J; ni B ] ni\ J.
11etEli B ] etli J; j� j� yA\ B ] j� j� aA J; aAvi\ B ] aAvi J.

12prTmodA� ] prTmo� B, prT, J.
13Ech� B ] Ech� \ J; QyAEr J ] QyAr� B.

14hUaA B ] h� aA J.
15s�i\ B ] s�I J.

16u(p\nn B ] u(pnn Eb si n� ds J.

17jAt B ] jAt\ J; vFsA\ B ] bFs J.
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630। 1 Eb si\ ds c� g� ZA jAt aAW si QyAlFsA\ 840। 2 Eb si ds pA\cg� ZA jAt\

ds si\ p\cAsA\ 1050। 3 ∀ pCi bFj nF y� Et s�i cOd 14। 4 t�Z\ Esu\ BAg। 5 BAg� B7a

k� t� lND\ p� T?p� T?Pl\ 30। 45। 60। 75॥ 6 ⟨15.3⟩

EdvtFy pEr। bFj nF y� Et s�I cOd 14। 7 u(pnn s�I Eb sI ds 210। 8 BAg� lND\

ekEvBAg Pl s�I 15। 9 Ebg� ZA 30 E/g� ZA 45 c� g� ZA 60 pA\cg� ZA 75॥ 10 ⟨15.4⟩

EdvtFyodA�। 11 g}AEmj mi V\kA sol si\। 12 Evj�dAr E/EZ si n� pA\csi n�
shsr n� । 13 UpnA\ Eb si V\kA। 14 kEh ni k�tlA h� i। 15 �yAs,। 16 Evj�hdAr 17

100 500 1000 ∀ u(pn 200 18 prTm pEr। Eb si\ sig� ZA jAt vFs sh� 19 J5a

20000 20 Eb si pA\csig� ZA jAt lAq 100000। 21 Eb si sh�g� ZA jAt Eb lAq,

1jAt B ] jAt\ J.
2si\ B ] si J; c� B ] cu J; jAt B ] jAt\ J; aAW si QyAlFsA\ 840 J ] 840 B(in margin).

3Eb si ds pA\cg� ZA jAt\ J ] b� s� d pA\cg� ZA B(in margin); ds si\ ] dsi\ B, ds si J; p\cAsA\ ]

p\cA\so\ B, pcAsA\ J.
4s�i B ] s�I J; cOd B ] ∅ J.

5t�Z\ Esu\ B ] EtZA\ s�\ J.
6BAg� k� t� ] BAgok� t� B, BAgottr J; p� T?p� Tk̂ ] p� Tk2 BJ; Pl\ B ] Pl J.

7cOd B ] sudi J, which has ttUdi above these letters.

8sI B ] si J; ds J ] ∅ B.

9BAg� B ] BAgo J; lND\ B ] lND J; ek J ] pk B; Pl B ] ∅ J.

10c� B ] cu J.

11EdvtFyodA� B ] EdvtF� J.

12g}AEmj B ] g}Amij J; mi B ] m J; si\ B ] si J.

13Evj�dAr B ] Evj{dAz J; E/EZ B ] E/Zi J; si B ] sup J; n� (3rd) J ] t� B.
14UpnA\ B ] UpnA J.
15kEh B ] Ek J.

16�yAs, B ] �yAs J.

17Evj�hdAr B ] EvjidAz J.

18 100 500 1000 u(pn 200 ] 100 500 1000 u(pn 200 B, 100। 500। 1000। u(pnn

200। J.
19si\ B ] si J; sig� ZA B ] sug� ZA J; vFs J ] Evs B; sh� ] shA� B(cor.), shsr J.

20Without a bottom for the box, J.

21pA\csi B ] pA\csu J.
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200000। 1 Evj�hdAr nA BAg nF y� Et jAt V\kA sol si 1600। 2 t�h� BAg। 3 BAg� k� t�

p� Tk̂ lND\ V\kA 4 12॥ 62॥ 125 5 ॥ ⟨15.5⟩

EdvtFy pEr। 6 Evj�hdAr nA BAg nF y� Et V\kA 1600। 7 u(pn V\kA 200। 8 t�sA\

jy-TlA 9600। 9 qoXfft�n BAg। lND\ V\kA prEt jyTl 6। 10 Estg� EZt� V\kA 12॥

। 11 p\cEstg� EZt� V\kA 62॥ । 12 shsrg� EZt� jAt 125॥ 13 ⟨15.6⟩

iEt pr"�pkrZ\॥ 14 ⟨15.7⟩

s� vZ
l�	yk\॥ 15 ⟨16.0⟩

nAnAs� vZ
vZA
nAm{ky\ -vZ�
n BA>yt�। 16

lNDA\ko vEZ
kA â�yA s� vZ� vEZ
kAãt\॥ 16॥ 17

j� j� yA s� vZ
 nA vAnA ek/ krF s� vZ
 Esu\ BAg dFji। 18 t� vAnF aAvi। 19 vAnF

1jAt B ] jAt\ J; lAq, B ] lAq J.

2Evj�dAr B ] Evj{dAr J; jAt V\kA sol si B ] ∅ J.

3t�h� B ] t�h J.

4k� t� B ] k� t̂ J.

5With a top horizontal line for the box, J. 12॥ J ] 12।॥ B.

6pEr B ] ∅ J.

7Evj�hdAr B ] Evj�dAr J; nA B ] ∅ J; 1600 B ] 160 J.
8u(pn B ] u(pnn J.

9t�sA\ B ] t�qA\ J.
10lND\ B ] lND J.

11Est B ] ft J. After V\kA B repeats: prEt jyTl 6 Estg� EZt� V\kA
12p\c J ] p\c\ B; Est B ] ft J; 62॥ B ] 62 J.

13g� EZt� J ] g� EZt\ B; jAt B ] jAt� J.

14krZ\ B ] krZ J.

15s� vZ
 B ] aT s� vZ
 J; l�	yk\ B ] l�qk\ J.
16vZA
nAm̂ B ] v�A
nAm̂ J(reduplication of n. after r hereafter also); -vZ�
n ] -v�y�
n B(cor.), -v��
n

J. A (verse 18ab) reads: s� vZ
vZ
GA(y{ky\ -vZ
yog�n BAjy�t̂।
17lNDA\ko ] lNDA\k� B, lNDA\k{ J; vEZ
kA J(rn. n. i ) ] cEZ
kAr B(ra canceled); â�yA J ] â{yA B; vEZ
kAãt\

] vE�
kAt� Xt\ B, vE�
kAEdvt\ J. A (verse 18cd) reads: lNDA\k� vZ
kA â�yA vZo
�� tt� s vZ
k,। 18।
18j� j� yA B ] j� j� aA J; s� vZ
 (1st) B ] sov�
 J; ek/ krF ] ekrF B, kFji J; Esu\ B ] s�\ J.
19t� vAnF aAvi। ] ∅ BJ.
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Esu\ BAg dFji। 1 t� s� vZ
 lABi॥ 2 ⟨16.1⟩

udA�। 3 gdFyAZA aAW vAnF bArhF vAnA QCno। 4 tTA gdFyAZA QyAEr vAnF cOdF

vAnA Cpn। 5 �yAs, gdF 8 vAnF 12 vAnA 96

gdF 4 vAnF 14 vAnA 56

6 Enyo∀ jn� gdFyAZA 12 vAnA B7b

152। 7 vZA
nA\ s� vZ�
n BAg,। 8 lND\ vAnF 12 BAg� 9 2

3

10 tTA pkv vZ
 t�r 13। 11

t�n BAg,। 12 lND\ s� vZ
 gdF� 11 BAg� 13 9

13
॥ ⟨16.2⟩

iEt s� vZ
l�	yk\॥ 14 ⟨16.3⟩

"�/AZA\ mAn\। "�/!p nv। 15 ct� r�� p� vA
��॥ 16 ⟨17 1.0⟩

ct� r�� sm� dFG�
 B� jkoEVvD, Pl\॥ 17 1॥ 17

1vAnF Esu\ BAg dFji। ] ∅ BJ.

2t� B ] tu J.

3udA� B ] udAhrZ\ J.
4gdFyAZA ] gdFyAyAZA B, gdFaAZA J; aAW B ] aW J; bArhF J ] bAhrF B; QCno B ] Cnn� J.
5gdFyAZA B ] gdFaAZA J; QyAEr J ] cAEr B; cOdF B ] cUdI J; Cpn ] Tpn B(cor.), spn J.

6J places the first row here and the second row between pdy� and vZ
 in the next line (both

without a frame). It means that the passage from g 8 (for gdF 8 ) to pdy� (for pkv or pkk ),

consisting of 49 aks.aras, constituted a line of writing in the parent manuscript of J. For another

similar estimation see 13.2 above. gdF B ] g J(twice); vAnF (1st) B ] vA\nF J; vAnA (2nd) B ] vAnF J.
7Enyojn� B ] Enyon� J; gdFyAZA B ] gdFaAZA J; vAnA J ] vAnF B; 152 B ] 1152 J.

8BAg, B ] BAg J.

9lND\ B ] lND J; BAg� B ] BAgA� J.

103 B ] ∅ J.

11pkv ] pdy� BJ; t�r 13 ] t�213 B, t�rA13 J.
12BAg, B ] BAg J.

13gdF� B ] gdFaAZA J.
14l�	yk\ B ] l�qk\ J.
15nv B ] n�T J(error?).

16ct� r�� B ] ct� rsr� J; p� vA
�� B(in margin), p� vA
�
 J.
17ct� r�� J ] ∅ B(added in margin), ct� rsr� A; 17 1 ] 16 BJ, ∅ A.
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smc� rEs lA\bi dFG
 Ev-tr Esu\ g� ZFi। 1 Pl aAvi॥ ⟨17 1.1⟩

prTmodAhrZ\। 2 sm dFG
 gj QyAEr Ev-tr gj QyAEr। 3 !p�yAs,

४ ४

४

४

4⟨Figure 3⟩ 5

QyAEr c� k� sol। 6 lND\ gj 16॥ 7 ⟨17 1.2⟩

EBnn,। dFG
 gjA sAYA QyAEr Ev-tr gj sAYA QyAEr। 8 !p�yAs, 9

४।।

४।।

४।।४।।

⟨Figure 4⟩ 10

EBnnpr(y� (pnnvt̂। EvsA gjmAn\। QyAEr c� k� 16। 11 tTA ds EvsA c� g� ZA jAt EvsA

40। 12 t�qA\ jAt gj 2। 13 14tTA ds EvsA c� g� ZA jAt EvsA 40। 15 t�qA\ jAt gj

1c� rEs ] v� rEs B, cur\s J.

2dAhrZ\ J ] dArZ\ B(with ha in margin).

3QyAEr (twice) B ] 4 J.

4Here and hereafter, B puts every figure in an open box ( ); J puts Figs. 3–8 and Figs. 10–12

in closed boxes ( ) and the rest in open boxes. See Appendix.

5J places this figure between Es and h� of Esh� (for Ech� ) in the next example.

6QyAEr c� k� sol। B ] QyAri Ech� \। 16। J.
7gj 16 J ] gjA 14 B.

8gjA B ] gj J; QyAEr (1st) B ] QyAr 4॥ J; Ev-tr gj sAYA QyAEr B ] ∅ J.

9�yAs, B ] �yAs,॥ 4॥। J.
10J places this figure between t�qA\ 4॥ and jAt� gj 2 in the next line of writing.

11QyAEr c� k� ] &yAEr v� k� B, QyAri Esh� J(with an irregular letter like ma without a mātrā line

after hu).

12tTA J ] TA B(with ta between lines); ds B ] vs J; EvsA B ] vi�A J; c� g� ZA ] c�। g� ZA B(cor.),

cuZA J; jAt B ] j�t� J; 40 J ] 4 B(with “0” between lines).

13t�qA\ jAt B ] t�qA\। 4॥ jAt�
14B omits the next two sentences, tTA ���। ��� gj 2।
15tTA J ] ∅ B; ds EvsA ] ∅ B, ds Ev�A J; c� g� ZA ] ∅ B, cug� ZA J; jAt EvsA 40 ] ∅ BJ.
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2। 1 ds EvsA df EvsA Esu\ g� ZFi। 2 jAt EvsA\sA 100। 3 t�qA jAt EvsA pA\c 5। 4

s\yojn� jAt gj svA vFs 20। ॥ 5 ⟨17 1.3⟩

EdvtFyodA�। 6 dFG
 gj QyAEr Ev-tr gj 2। 7 !p�yAs,

२

४

४

२

⟨Figure 5⟩

QyAEr d� aAW। 8 lND\ gjA 8॥ 9 ⟨17 1.4⟩

EBnn,। 10 dFG
 gj sAYA QyAEr Ev-tr gj sAYA Eb 2॥ । 11 !p�yAs,
४।।

४।।

२।।२।।

⟨Figure 6⟩

p� v
EBnnvt̂ g� Zn� lND\ gjA svA`yAr, 11। ॥ 12 ⟨17 1.5⟩

Evqmct� rsr� aprA��॥ 13 ⟨17 2.0⟩

vs� DAm� KyogA�� l\bÍ\ Evqm� Pl\॥ 17 2॥ 14

EvqEm c� rEs B� Em ani m� K nA gj ek/ krF a�
 kFji। 15 pQCi t� l\b Esu\

1t�qA\ ] ∅ BJ; jAt ] ∅ B, jAt� J; gj J ] ∅ B; 2 ] ∅ B, 1 J.
2df EvsA Esu\ B ] ∅ J.

3jAt B ] jAt� J; EvsA\sA B ] Ev�As�\ J.
4t�qA B ] t�qA\ J; jAt B ] jAt� J; pA\c B ] ∅ J.

5jAt B ] jAt� J; svA J ] s\vA B(cor.); 20। J ] 20 B.
6EdvtFyodA� B ] EdvtFyodAhrZ\ J.
7QyAEr B ] QyAr J; 2 B ] Eb J.

8QyAEr B ] QyAr J.

9gjA B ] gj J.

10EBnn, ] ∅ BJ.

11dFG
gj J ] dFG
g B; QyAEr B ] QyAr J; sAYA Eb J ] ∅ B.

12gjA B ] gj, J; svA`yAr, B ] 8। i`yAr 2 J; 11। ] 11॥ B(cor.), ॥ 11॥। J.
13Evqm J ] Ecqm B(cor.); ct� rsr� ] ct� sr� B(with ra in margin), ct� r�� J.

14Í\ JA ] ð\ B; 17 2 ] 17 BJ, 19 A.

15EvqEm B ] Evqm J; c� rEs B ] cursi J.
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g� ZFi। 1 Pl ∀ aAvi॥ ⟨17 2.1⟩J5b

udA�। 2 B� j ek gj t�r। 3 bFj� gj t�r। 4 m� K gj QyAEr। 5 B� Em gj cOd। 6 l\b

gj bAr। 7 !p�yAs, 8

१३

१४

४

१२
१३

⟨Figure 7⟩

lND\ gjA 108॥ 9 ⟨17 2.2⟩

E/ko∀ Z� p� vA
��॥ ⟨18 1.0⟩B8a

vs� DA�
l\bGAt, Pl\ "�/� E/koZk�॥ 18 1॥ 10

E/koEZ "�E/ vs� DA BZFi B� Em। 11 t�h n�\ a�
 kFji। 12 ani l\b s�\ g� ZFi। 13 Pl

aAvi॥ ⟨18 1.1⟩

udA�। 14 B� j ek gj t�r bFj� gj t�r B� Em gj ds l\b gj bAr। 15 !p�yAs,

1pQCi B ] pCi J; l\b J ] lb B; Esu\ ] Es/\ B, s�\ J.
2udA� B ] udAhrZ\ J.
3t�r B ] t�r�। 13। J.
4bFj� B ] bFu J; t�r B ] t�r� J.

5m� K B ] m� q J; QyAEr B ] । 4। J.
6B� Em B ] B� m J; cOd B ] । 14। J.
7bAr B ] । 12। J.
8!p B ] !p\ J.
9lND\ B ] lND B; gjA B ] gj J.

10vs� DA�
l\bGAt, BJ ] vs� DA�� l\bEnÍ\ A; "�/� JA ] "�E/ B; 18 1 ] 17 BJ, ∅ A.

11E/koEZ B ] E/koZ J; "�E/ B ] E/\ J; BZFi B� Em B ] BZFi। B� mi J.

12n�\ B ] n�\ J.
13ani B ] ani\ J; s�\ B ] s�\ J.
14udA� B ] udAhrZ\ J.
15B� j B ] s� n J; t�r (twice) B ] । 13। J; bFj� B ] bFju J; B� Em B ] B� m J; ds B ] । 10। J; bAr B ] ।

12 J.
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१३

१०

१२

१३

⟨Figure 8⟩

lND\ gjA 60॥ 1 ⟨18 1.2⟩

v� tt"�/� aprA��॥ 2 ⟨18 2.0⟩

&yAs-y t� y
BAg�n vDo v� tt�� vt�
l,॥ 18 2॥ 3

vAVli "�E/ pErED n�\ aA\k &yAs ni\ c� Ti BAEg Esu\ g� ZFi। 4 v� ttPl aAvi॥ 5

⟨18 2.1⟩

tTA pErEDmAn\।

&yAs-y E/g� ZA pErED, qV̂BAgsmE�vtA॥ 6 ⟨S4⟩

&yAs n� a\k E/gZ� krF QCW n� BAg mAEh GAtFi। 7 t� pErEDPl aAvi॥ 8 ⟨18 2.2⟩
9udA�। pErED gj ugZFs &yAs gj QC। !p�yAs,

1gjA B ] gj J.

2v� tt B ] vtt J.

3BAg�n A ] BAgn B, BAgon J; v� tt�� JA ] vtt�
� B; vt�
l, ] vt�
l�, B(cor.), vt�
l� JA; 18�2 ] 18 BJ,

20 A.

4"�E/ B ] "�/ J; n�\ B ] n� J; ni\ B ] ni J; c� Ti B ] cuTA J; BAEg B ] BAg J; Esu\ B ] siu J; g� ZFi

B ] gZF J.
5v� ttPl aAvi B(with pha between lines) ] !p\ �yAs, X J(symbol “X” seems to indicate that

this phrase should be placed after paridhiphala āvai at the end of 18 2.2, where the same symbol

occurs).

6smE�vtA J ] sm\E�vtA B(cor.). A (verse 21ab) reads: &yAsEtt~ g� EZtA v� Ett&yA
sqX̂BAgs�y� to।
7n� B ] n�\ J; a\k B ] aA\k J; gZ� B ] g� Zu J: QCW n� B ] uW u J; GAtFi B ] GAtFyi J(hereafter

also except in 25.1).

8t� B ] tu J. After aAvi J puts a symbol like “X” and Fig.9.

9J omits the passage up to !p�yAs,
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६ १९

⟨Figure 9⟩

lND\ gjA 28॥ ॥ 1 ⟨18 2.3⟩

l\b EvnA Etsr\ ct� rsr\॥ 2 ⟨19.0⟩

B� j{kyA�� ct� �A
 c B� jhFn\ c tdvDAt̂। 3

m� l\ Pl\ Bv�nn� n\ Etsr� vAEp ct� m�
K�॥ 19॥ 4

5c� rEs EtEsr "�E/ B� j n�\ eky krF a�
 kFji। 6 pQCi t� Ech� WAEm ElqFi। 7

ani t�h mAEh B� j hFn kFji। 8 pQCi t� rEht aA\k �Em\ g� ZF kFji। 9 ani

pQCi m� l lFji। 10 etli ct� m� K E/koZ n� Pl aAvi॥ 11 ⟨19.1⟩

udA�। 12 p� vo
ktct� rsr!p�yAs,। 13

1gjA B ] gj� J; 28॥ B ] 28 J.

2Etsr\ B ] Et�\ J(hereafter also); ct� rsr\ B ] ct� r�\ J(hereafter also).
3B� j{kyA�� J ] B� j�kyA�\ B; ct� �A
 B ] ct� �A� J; c tdvDAt̂ ] ctGAt̂ B, tTAhEt J.

4Etsr� vAEp B ] Et�oyAEp J; m� K� B ] m� K, J; A does not have this verse.

5Immediately after the verse number “19,” J puts pErED nA aA\k 6 gj 19 BA� &yAs lABi ,

which seems to be a corrupt version of the example in 18 2.3.

6c� rEs B ] ct� r,Es\ J; EtEsr B ] EtE� J; "�E/ B ] "�/ J; B� j n�\ B ] B� j J(with an illegible letter

before and after bhuja); eky B ] e�ky J.

7pQCi B ] pCi J; Ech� ] Evh� B, Ech� \ J; WAEm B ] WAmi\ J; ElqFi B ] ElKFy{ J.

8ani B ] ani\ J; t�h B ] Ech� \ J; mAEh B ] mA\Eh J.

9pQCi B ] pCi J; rEht B ] rh J; �Em B ] �mi J; g� ZF B ] g� ZA J.
10ani B ] ∅ J; pQCi B ] pCi J.

11ct� m� K B ] ct� m�
K J; n� B ] n�\ J.
12udA� B ] udAhrZ\ J.
13p� vo
kt J ] p� vo
 B.
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१३

१४

४

१३

⟨Figure 10⟩ 1

2lND\ gjA 108। p� vo
ktEtsr!p�yAs,

१३

१०

१३

⟨Figure 11⟩ 3

lND\ gjA 60॥ 4 ⟨19.2⟩

5cAp"�/� p� vA
��॥ ⟨20 1.0⟩

6>yAfr{kydl�q� Í\ BAgA£Adfs\y� t\॥ 20 1॥ 7

cAp"�E/ jFvA ani fr ek/ krF a�
 kFji। 8 ani t� aA\k fr Esu\ g� Z∀ i। 9 B8b

pQCi t�h n� aYArm� BAg mAEh GAtFi। 10 Pl aAvi॥ 11 ⟨20 1.1⟩

1J places this figure between labdham. and gaja (for gajā) at the end of this paragraph.

2J omits these two sentences.

3J places this figure between ghāt̄ı and yai (for i ) in 20 1.1.

4gjA B ] gj J.

5J omits this sentence.

6J omits this hemistich.

7>yAfr{kydl�q� Í\ A ] �yAfr{kydl��y� Í\ B; BAgA£Adf ] BAgA£, df B, sAgA£Adf A; 20 1 ] ∅ BJA.

8"�E/ B ] "�/i\ J; jFvA B ] jF�� J(the letter after j̄ı is illegible).

9ani B ] aEn\ J; g� Zi B ] g� ZFyi J.

10pQCi B ] pCi J; n� B ] n�\ J; aYArm� B ] aYArm�\ J; mAEh ] ∅ B, mA\Eh J.

11aAvi J ] aAvi\ B.
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udA�। 1 jFvA gj cOd fr gj QyAEr। 2 !p�yAs, 3

१४

४

⟨Figure 12⟩ 4

lND\ gjA, 38॥ 5 ⟨20 1.2⟩

n�MyAkAr� prA��॥ 6 ⟨20 2.0⟩

n�MyAk� tO c Evqm� &yAsl\bvD, Pl\॥ 20 2॥ 7

n�MyAkAEr gY ni koWi Evqm"�E/ &yAs l\b Esu\ g� ZFi। 8 Pl aAvi॥ ⟨20 2.1⟩

udA�। 9 l\b gj pA\c Ev-tr gj E/EZ। 10 !p�yAs, 11

३

५

३

⟨Figure 13⟩ 12

lND\ gjA, 15॥ 13 ⟨20 2.2⟩

tTA m� rjyvAkArv�AkAra�
c\dý p\cB� j"�/AZA\ âAs,। 14 15m� rj"�/AZA\ âAs,।

m� rj"�/

1udA� B ] udAhrZ\ J.
2cOd B ] 14 J; QyAEr B ] 4 J.

3!p B ] !p\ J.
44 J ] 3 B(cor.).
5gjA, B ] gj J.

6n�MyAkAr� B ] n�MyAkrr� J; prA�� B ] aprA�� J.
7&yAsl\b J ] &yos\b B, &yAsdFG
 A; 20 2 ] 20 B, ∅ J, 25 A.

8n�MyAkAEr ] m�n�MyAkAEr B(cor.), n�n�MyAkAri J; "�E/ B ] "�E/\ J; &yAs J ] QyAz B.

9udA� B ] udAhrZ\ J.
10l\b B ] 5 lND\ J; pA\c B ] 5 J; E/EZ B ] E/E� 3 J.
11!p�yAs, B ] !p\ �yAs J.

12J places this figure between muraja and yavākāra, after Fig.14, at the beginning of 20 2.3.

13gjA, B ] gj J.

14v�AkAr J ] v�+AkAr B; a�
c\dý B ] a�� ch, J; âAs, B ] �yAs, J.
15J omits this sentence.
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२

३

२१०

⟨Figure 14⟩ 1

jA∀ t ct� rsr ek Dn� q Eb। 2 !p\ 3 J6a

२ २

१०

१०

३

१०

३

१०

⟨Figure 15⟩ 4

5 ‘B� jkoEVvD ’ [PV 17b] ‘>yAfr{kydl ’ [PV 20a] i(yAEdnA lND\ gjA, 61_4॥ 6

⟨20 2.3⟩

yvAkAr"�/\ 7

४

१०

४

⟨Figure 16⟩ 8

1J places this figure between muraja and yavākāra, before Fig.13, at the beginning of this

paragraph (20 2.3). J rotates the figure clockwise through 90 degrees and puts “2” on the left arc

(opposite to “3”). See Appendix.

2jAt B ] jAt\ J; ek B ] ek� J; Dn� q J ] Dnq B.

3!p\ B ] !p EdnAlND\/AZA\ �yAs, mrj"�/ 2 J.

4J places these figures between muraja and yavākāra, after Fig.13, at the beginning of this

paragraph (20 2.3).

5J omits this sentence.

6lND\ ] ljA B(jā canceled and bdham. in margin).

7yvAkAr B ] ∅ J.

8J places a corrupt figure for Fig.16 and its revision respectively immediately before and after
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jAt Dn� q Eb। 1

४

१०

४

१०

⟨Figure 17⟩ 2

‘>yAfr{kydl ’ [PV 20a] i(yAEdnA lND\ gjA 59_2॥4॥ 3 ⟨20 2.4⟩

v�AkAr"�/\

४

५

४

५

३

⟨Figure 18⟩ 4

jAt ct� B�
j Eb। 5 !p�yAs,

५

४

३

५

४

३

⟨Figure 19⟩ 6

‘vs� DAm� KyogA�� ’ [PV 17c] i(yAEdnA lND\ p� T?p� T?Pl\ gjA 16 tTA 16। 7 dvyoy�
Et,

32 ॥ ⟨20 2.5⟩

Fig.19. See “16j(canceled)+19j+16j” in the Appendix.

1jAt B ] jAt\ J.
2J places these figures between muraja and yavākāra, after Fig.15, at the beginning of 20 2.3.

3gjA B ] gj, J.
4B places this figure between ityādinā and labdham. in the next line. J omits this figure.

5jAt B ] jAt\ J.
6B places this figure between phalam. and gajā of the same line.

7p� T?p� Tk̂ B ] p� Tk̂ 2 J; Pl\ B ] Pl J; gjA B ] gj J; tTA 16 B ] ∅ J.
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a�
c\dý "�/, 1

३

१६

⟨Figure 20⟩ 2

jAt E/EZB� j Eb। 3

३

८

३

८

⟨Figure 21⟩ 4

‘vs� DA�
l\bGAt, ’ [PV 18a] i(yAEdnA lND\ gjA 12 tTA 12। 5 dvyoy�
Et 24 ॥

⟨20 2.6⟩

p\cB� j"�/, 6

३४

२

२

४

⟨Figure 22⟩ 7

1"�/, B ] "�/\ J.
2J places this figure between gajā and 12 at the end of this paragraph.

3jAt B ] jAt� J; E/EZ B ] E/E� J.

4B places this figure between la and bdham. in the next sentence. J places this figure between

vasudhārddham. (for -rddha) and lam. ba in the next sentence.

5vs� DA�
l\bGAt, ] vs� �A�
l\DAt� B(with ba in margin), vs� DA�� l\bGAt� J; i(yAEdnA ] i(yAEd,।

nA B, i(yAEdnr J; 12 (2nd) J ] 32 B(cor. in margin).

6"�/, B ] "�/ J.

7J omits this figure.
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jAt ct� r� ek E/k� Z ek। 1 �yAs,

४

२

२

४ ३४

⟨Figure 23⟩ 2

‘B� ∀jkoEVvD, ’ [PV 17b] ‘vs� DA�
l\bGAt, ’ [PV 18a] i(yAEdnA lND\ gjA, 14 ॥ 3B9a

⟨20 2.7⟩

iZ\ rFEt Evqm"�/ im q\X krF pEhlA "�/ nF pr� mvFi॥ 4 ⟨20 2.8⟩

iEt "�/&yvhAr,॥ 5 ⟨20 2.9⟩

qAtkA£pAqAZko£AgArEcEtmAn\॥ 6 ⟨21.0⟩

qAt� kA£� c pAqAZ� ko£AgAr� EctO tTA। 7

&yAsdFG
vD-t/ Ep\XGAt, sm� Pl\॥ 21॥ 8

qAmi koEW pAqAEZ koWAEr c�ji ekv krF &yAs dFG
 Esu\ g� ZFi। 9 pCi\ Ep\X Esu\

g� ZFi। 10 Pl aAvi॥ ⟨21.1⟩

1jAt B ] jAt� J; E/k� Z J(with a medial o for kū in addition to the medial ū) ] E/k� B; ek (2nd)

J ] ∅ B.

2B places this figure between ke (for ko) and t.i at the beginning of fol. 9a.

3B� j B ] B� j, J; koEV J ] k�EV B; vs� DA�
 ] vs� DA�� B, v�s�A�
 J; l\b B ] l\b\ J; GAt, ] GAt� BJ;

lND\ gjA, B ] gj lND\ J.
4iZ\ B ] iZF J; Evqm B ] pEhl J; q\X J ] qX B; pr� ] pEr, B, pAr J; mvFi B ] mvFyi J(hereafter

also).

5"�/ J ] "�/� B.

6qAt B ] KAt J; ko£AgAr J ] ko£Agr B; EcEt B ] Ect J; mAn\ B ] mAn J.

7qAt� B ] KAt� JA; kA£� BA ] ko£� J; c JA ] ∅ B; ko£AgAr� J(with an illegible letter like n. a between

s. t.ā and gā)A ] ko¤Ar� B.

8vD-t/ A ] vDA-t/ BJ; Ep\XGAt, sm� ] Ep\XGAt� sm\ BJ, Ep\XGAtvD, A; 21 BJ ] 26 A.

9J has three letters erased before s. āmäı ; koEW B ] koWi J; pAqAEZ B ] pAqAZ J; koWAEr B ] koWAri

J; c�ji B ] /�ji J; ekv B ] ek J.

10Esu\ J ] Esu B.
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udA�। 1 dFG
 gj pA\c Ev-tr gj QyAEr Ep\X gj E/EZ। 2 sADArZ\ !p\

५

४३

⟨Figure 24⟩ 3

lND\ gjA 60॥ 4 ⟨21.2⟩

EdvtFy EBnnodA�। 5 a/ EvsA gjmAn\। 6 dFG
 gj pA\c EvsA ds 10 Ev-tr gj

QyAEr EvsA pA\c 5 Ep\X gj E/EZ EvsA aAW। 7 sADArZ!p\ 8

५।।

४।३।३

⟨Figure 25⟩ 9

EBnnpr(y� (pnnvt̂ lND\ gjA 79।4॥ 10 ॥ ⟨21.3⟩

tTA v�\। 11

Evqm\ yEd c�t̂ t�n Evqmy� EtBAgk,॥ 12 ⟨S5⟩

1udA� B ] yTodAhrZ\ J.
2pA\c B ] 5 J; QyAEr B ] 4 J; Ep\X J ] p\X B; E/EZ B ] E/EZ 3 J.
3J places this figure between sādhārn. n. am. (for -ran. a) and rūpam. in the next paragraph (21.3).

4gjA B ] gj J.

5EdvtFy EBnnodA� ] EdvtFy EBnno udA� B(u canceled), EdvtFyodAhrZ\ J.
6gj ] ∅ BJ.

7pA\c (1st) B ] 5 J; EvsA B ] Ev-vA J; ds ] ∅ J; QyAEr B ] 4 J; pA\c (2nd) B ] ∅ J; E/EZ B ] E/EZ

3 J; aAW B ] 8 J.

8sADArZ B ] sADA�� J.
9J places this figure after “79|4” (for “79|4||”) at the end of this paragraph (21.3).

10EBnnpr(y� (pnnvt̂ J ] EBnnpr(y� (p\nn\vt̂ B; 79।4॥ ] 49।4॥ B, 79।4 J(without a frame).

11v�\ J ] c। �\ B.
12Evqm\ ��� BAgk, ] Ebqm\ yd� c�t Evqmy� Et c{tt, k� yA
t̂ B; Evqm\ yEd c�t̂ Evqmy� Et v{tt, k� yA
t̂

J. A does not have this hemistich.
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vA\ki Evsmi U\XpEZ Ev-tAEr dFEG
 Evqmy� Et kFji। 1 j�tl� TAhr� mvFi t�tm�
BAg lFi। 2 etli t� pAD! TAi। 3 v�ED Ev-tAEr dFEG
 ek rFEt Evqmy� Et PlAnyn�

p� 	krZF qAt॥ 4 ⟨21.4⟩

udA�। 5 Edv E/ ct� g
j v�D� df dFEG
 qV̂ gjA Evp� l�। 6 �yAs,

१०

६२  ३  ४

⟨Figure 26⟩ 7

v�D Evqmy� Et gj 9। 8 t�qA\ t� tFyBAg� gj 3 v�D,। 9 Ev-tr gj 6। dFG
 gj

10। 10 p� v
vt̂ lND\ gjA 180 ॥ 11 ⟨21.5⟩

iEt qAtkA¤pAqAZko¤AgArEcEt&yvhAr,॥ 12 ⟨21.6⟩

aT vtt�
lkA£pAqAZ-t\Bk� p∀ mAn\॥ 13 ⟨22.0⟩B9b

kA£pAqAZyo, -tMB� k� p� c sd� f\ Pl\। 14

v� tt"�/Pl\ t/ ∀ t�n Ep\XvD, Pl\॥ 22॥ 15J6b

1vA\ki B ] vAki J; Evsmi J ] Evsi B; U\XpEZ B ] U\Xi EpEZ J; Ev-tAEr B ] Ev-tri J; kFji J ]

ki B.

2j�tl� B ] t�tl� J; TAhr� B ] pAhr� J; t�tm� B ] t�Etm J; lFi B ] dFji J.

3t� B ] ∅ J; pAD! B ] pADru J.

4Ev-tAEr B ] Ev-tAri J; dFEG
 B ] dFG
i\ J; Evqm B ] Evq J; PlAnyn� ] PAlAnyn� B, PlAny�n J;

p� 	krZF B ] p� 	kErZF J; qAt ] qt B, KAt, J.
5udA� B ] yTodAhrZ\ J.
6ct� g
j B ] ct� rgj J; v�D� J ] vD� B; df B ] ds J; dFEG
 B ] dFG�
 J.
7J places this figure, in a corrupt form, between ta and i of citäı (for citi ) in 21.6; 10 B ] 10 dFG


J.

8Evqm B ] Evvm J.

9t�qA\ B ] v�qA J.
10dFG
 gj 10। ] ∅ BJ.

11180 B ] 18 J.

12qAt B ] KAt J; ko¤AgAr B ] ko£AgAr J; EcEt B ] Ecti J.

13vtt�
l J ] vtt
l B.

14pAqAZyo, ] pAqAZyo BJA; c JA ] v B; sd� f\ JA ] sdý f\ B.
15v� tt BA ] vtt�
 J; "�/ B ] "�/� JA; t�n BA ] tt, J; vD, ] vAD, B, vD� J, sm\ A; 22 BJ ] 27 A.
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kA£ pAqAZ -t\EB k� i vAVlA "�/ n�\ Pl krF Ep\X Esu\ g� ZFi। 1 Pl aAvi॥ ⟨22.1⟩

udA�। 2 a/ j�£A\g� l gjmAn\। 3 dFG
 gj vFs Ev-tr gj E/EZ prED gj sAYA

nv। 4 !p�yAs, 5

२०

३

९।।

⟨Figure 27⟩ 6

pErED n� aA\k &yAs nAi\ ct� T
 BAEg g� ZFi। 7 v� ttPl h� i। 8 lND\ gjA 7_3 9

pCi Ep\X Esu\ g� ZFi। 10 lND\ gjA, 142॥ ॥ 11 ⟨22.2⟩

iEt v� tt&yvhAr\॥ 12 ⟨22.3⟩

golkmAn� p� vA
��॥ 13 ⟨23 1.0⟩

gol&yAsGnA�� c BAgA£Adfs\y� t\॥ 23 1॥ 14

1k� i B ] k� yi J; vAVlA J ] vVlA B; n�\ B ] n�\ J; Esu\ J ] Es/\ B.
2udA� B ] yTodAhrZ\ J.
3j�£A\g� l B ] >y�£A\g� l J.

4vFs B ] vFs। 20। J; Ev-tr J ] Ev-t B(with ra between lines); E/EZ B ] 3। J; prED B ] pErDA

J; sAYA J ] sAX
 B(r canceled); nv B ] nv॥ 9॥॥ J.

5!p B ] !p\ J.
63 B ] 3 Ev-tr J; 20 B ] 20 dF J; 9॥ B ] Ep� 9॥ J.

7n� B ] ni J; nAi\ B ] ni J; BAEg B ] BAg J.

8h� i B ] aAv (?) i h� yi J.

97_3 B ] 7_2 J(placed before the next labdham. ).

10Esu\ J ] Esu B.

11gjA, 142॥ B ] gj। (here is part of Figure 27) । j 142॥ J(“ja 142 ||” circled).

12v� tt&yvhAr\ B ] vttavhAr, J.
13p� vA
�� B ] p� vA
�
 J.
14gol BA ] gol� J; GnA�� JA ] nA�� B(only mātrā line for gha); s\y� t\ BA ] s\j� t\ J; ॥ 23 1॥ ]

22॥ B, । J, ∅ A.
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golA n� &yAs E/EZ vAr g� ZFi। 1 2a�
 kFji। 3pCi t�h n� aYArm� BAg mAEh

GAtFi। 4 Pl aAvi॥ ⟨23 1.1⟩

udA�। 5 &yAs gj E/EZ। 6 !p�yAs, 7

३

⟨Figure 28⟩

lND\ gjA 14। ॥ 8 ⟨23 1.2⟩

iEt golk,॥ 23 1�3॥

kZrAEfmAn aprA��॥ 9 ⟨23 2.0⟩

v� ttqX\fvg}
-td� dy�n ht, Pl\॥ 23 2॥ 10

v� tt nA QCWA BAg n� vg}
 U\cpZ Esu\ g� ZFi। 11 Pl aAvi॥ 12 ⟨23 2.1⟩

udA�। 13 prED gj aYAr udy gj Eb। 14 !p\

२ १८

⟨Figure 29⟩

1golA B ] gol J; n� B ] n�\ J; E/EZ B ] E/E/ J.

2J omits this sentence.

3J omits this sentence.

4aYArm� ] aYAm� B(with ra between lines).

5udA� B ] yTodAhrZ\ J.
6E/EZ B ] E/EZ 3 J.
7!p B ] !p\ J.
814। B ] 14 J(“14” circled).

9mAn B ] mAn\ J.
10v� tt B ] v� tt
, J, v� tt�, A; qX\fvg}
-td� dy�n ] q\Xfvg}
। -td� dy�n B, qX\fvgA
-t। d� dy�n J, KX\f-tdvg


udy�n A; ht, JA ] htt, B; 23 2 ] 23 BJ, 28 A.

11QCWA ] QCvA B(cor. in margin), sAYA J; BAg B ] BAg� J; n� B ] n�\ J; vg}
 B ] vg
 J; pZ B ] PZ J;

Esu\ B ] -yu\ J.
12Pl J ] P B(with la between lines).

13udA� B ] yTodAhrZ\ J.
14prED B ] pErED J; aYAr B ] aYAr\ J; Eb B ] । 2। J.
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lND\ gjA 18॥ 1 ⟨23 2.2⟩

a/ dFG
 gj ek Ev-tr gj ek v�D gj ek mApi goD� m mZ sol 16 h� । 2

aAErcArF mZ 15 mApi। 3 f�q TAktA\ ann&yvhAEr\ jAEZvA\॥ 4 ⟨23 2.3⟩

eZF\ rFEt\ EBÕAi\ a�
 pXi। 5 k� Zi E/EZ BAg pXi। 6 bEh,koEZ ct� T� pXi। EBÕA

!p\ 7

२ ९

⟨Figure 30⟩

lND\ gjA 8 9 koZ !p\

२ ४।।

⟨Figure 31⟩

lND\ gjA 4॥ bEh,koZ !p\ 9

२ १३।।

⟨Figure 32⟩ 10

lND\ gjA, 11 13॥ ॥ ⟨23 2.4⟩

iEt rAEf&yvhAr॥ 12 ⟨23 2.5⟩

1gjA 18 B ] gj। 18। J.
2gj ek (1st) B ] gj, 1 J; ek (2nd) B ] । 1। J; v�D gj ek B ] mApi J; goD� m J ] goD� B(go

between lines); sol B ] ∅ J.

3aAErcArF B ] aAr J; mApi ] mAi B, ∅ J.

4TAktA\ B ] TAktA J; &yvhAEr\ B ] &yvhAr J; jAEZvA\ B ] jA\EZvA J.
5eZF\ B ] eZF J; rFEt\ B ] rFEt J; EBÕAi\ ] ∅ BJ.

6k� Zi ] p�\Zi B, p� EZ J; E/EZ BAg B ] ∅ J.

7EBÕA B ] EB(yA J.
8gjA B ] gj J.

9J has golkPl\ between rūpam. and the next figure.

10For this figure, J draws a circle with “2” at the end of line 8 of fol. 6b and writes “13 ||” at

the beginning of the next line. See Appendix.

11gjA, B ] gjA J.
12&yvhAr B ] &ykhArt J.
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QCAyAmAn\॥ 1 ⟨24.0⟩

QCAyA spty� tA kAyA
 m@yQCAyA\ tt-(yj�t̂। 2

EdnADA
(sptEBg�
�yAt̂ BAgAnnA∀·o gtA, E-TtA,॥ 24॥ 3B10a

CAyApAd mAEh sAt GAtFi। 4 ani m@ypAd hFn kFEj। 5 ani EdnA�
 sAtgZ�
krF CAyApAd Esu\ BAg hrFi। 6 Pl aAvi। m@yAhn jA\Z gt GXF lABi। 7 ani\

aprAEhn rEht GXF lABi॥ 8 ⟨24.1⟩

EdnmAn\॥ ⟨25.0⟩

9mkrAEdEdnA, E/ÍA, qE/p\c{ks\y� tA,। 10

qE£BAgA, klA lEND, kkvA
dý AE/-tT{v Eh॥ 25॥ 11

mkrs\�A\Et ETkF prsn jA\Z Edn ek/ krF E/g� Z kFji। 12 pQCi pnr si /FsA\

mA\Eh GAtFi। 13 ani sAEW 60 BAg dFji। 14 EdnmAn lABi। iZ rFEt kkv
s\�A\Et

1QCAyA B ] aT QCAyA J.
2QCAyA B ] CAyA J; QCAyA\ BJ ] QCAyA A; tt-(yj�t̂ JA ] tt-tj�t̂ B(in margin).

3EdnADA
t̂ ] EdnAD� B(in margin)JA; sptEBr̂ JA ] sptEB B(in margin); g� �yAt̂ J ] t̂ B(gun. yā in

margin), g� �y\ A; BAgAnnA·o gtA, E-TtA, B ] BAgAnnA·o gtA E-TtA, J, t�nApt\ GEVkAEdk\ A; 24 BJ ]

33 A.

4pAd B ] pd J.

5ani B ] ani\ J; kFEj B ] kFji J.

6ani B ] ani\ J; EdnA�
 ] EdnAT
 B, EdnmAn J; gZ� B ] g� Zo J; krF J ] rF B; hrFi B ] hrFyi J.

7jA\Z ] jAZ BJ; GXF B ] t� GVF J.
8aprAEhn B ] aprAhni J; GXF B ] GVF J.
9This verse does not occur in A.

10EdnA, E/ J ] EdnA,। E/ B; q B ] K J; s\y� tA, J ] s\y� tA B.
11qE£BAgA, ] qq�BA
gAt̂ B, q£BAgAt̂ J; lEND, B ] lEND J; kkvA
dý AE/ŝ B ] kkA
dyA/ŝ J; Eh B ] Eh, J.

J records a variant (pāt.hāntara) of this verse after verse 26. A does not have this verse.

12mkrs\�A\Et J ] mks�A\Et B(with ra between lines); ETkF B ] TF। J; jA\Z J ] jA\jA B; E/g� Z B ]

E/g� ZA J.
13pQCi B ] pCi J; mA\Eh J ] mA B.
1460 B ] ∅ J.
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ETkF rAE/ lABi॥ 1 ⟨25.1⟩

m@ypAdmAn\॥ 2 ⟨26.0⟩

3 E/dvy�kK�\d� p"AE`ny� g�q� qV̂frA y� gA,। 4

�mA�m�qAEds\�A\tO m@ypAdA, prkFEtt
tA,॥ 26॥ 5

6 [pAWA\tr�॥

aynAEdkvAsrrAmhtA ggnAnlbAZffA\ky� tA। 7

qE£EvBAEjtlNDklA mkrAEd Edn\ kkA
Ed EnfA॥ 26a॥ 8

1530_60 BA॥ 9 ⟨26.1⟩ ]

m�qs\�A\Et ETkF 3। 2। 10 ∀ 1। 0। 1। 2। 3। 4। 5। 6। 5। 4। m@ypAd �Em\ h� i॥ 11 J7a

⟨26.2⟩

udA�। c{/ mAEs m�qs\�A\Et QCAyA pAd 11 m@ypAd 3 EdnA�
GVF 15। Ek\ Pl\

BvEt। �yAs,। ⟨lacuna⟩ lND\ EdngtGVF 7॥ ⟨26.3⟩

iEt QCAyA&yvhAr,॥ ⟨26.4⟩

ev\ p\cm\ an�kAT
s� /\ smApt\॥ ⟨26.5⟩

1iZ B ] iZF J; kkv
 B ] kk
 J; ETkF ] ETkFkF B, TF J; lABi B ] lAEB J.

2m@y B ] aT m@y J.

3This verse corresponds to verse A1◦ of Śambhunāta’s version (Hayashi 1991), which however

gives different values.

4q�\d� B ] K�\d� J; y� g�q� J ] y� g��y� B; y� gA, ] y� gA BJ.
5pAdA, J ] pAd�Em\ B(kramim. canceled).

6This paragraph occurs only in J, and not in B and A. Here occurs a verse numbered again as 26

and introduced as “another (variant) reading.” In fact, however, this is another verbal expression

of the rule of verse 25.

7bAZ ] bA\Z J.

8klA ] kAlA J(cor.); mkrAEd ] mkArAEd J(cor.); 26a ] 26 J. The meter of this verse is irregular:

the 1st and 2nd pādas in Tot.aka, the 3rd in Citragati, and the 4th unknown to me.

960 ] 6 J.

10J is available up to here.

11ETkF B ] kA। m@ypAd। J.
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bAZAEhv�dc\dý ANd� _hMmdAvAdpttn�। 1

bAlboDA\kv� Ett� f\B� dAs�n EnEMm
tA॥ 27॥ 2

iEt m�/f\B� dAsEvrEctA p\cEv\fEtkAbAlboDA\kv� Ett, smAptA॥ 3 ⟨27.1⟩

1v�d ] d�v B.

2v� Ett� ] p� E-t� B; f\B� ] f�\B� B. Of course, this verse belongs to the commentary (BBA) and

not to the PV but I leave the verse number 27 as it is in the manuscript (B).

3EvrEctA ] EvErEctA B; smAptA ] smApt, B.
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III Annotated Translation of the Bālabodhāṅkavr. tti
with Pañcavim. śatikā

Om, Salute! Salutation to the auspicious Gan. eśa!/BBA 1.0/

Having first bowed down to Mahādeva (Great Lord, i.e., Śiva), I shall

tell this Pañcavim. śatikā by means of five sūtras in order to enhance the

intelligence of the beginners./PV 1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 1. The word sūtra originally means “a thread” and by extension “a short aphorism” and then

“a rule.” In mathematics it is often used in the sense of “a versified rule.” But none of these

meanings seems to fit in the present context. Probably it is used here in the sense of “a group of

sūtras or versified rules,” although the grouping is extremely unbalanced. See the Contents of the

Bālabodhāṅkavr. tti at the end of the Introduction. It is noteworthy that Śambhunātha’s version of

the PV reads sv̄ıya (“my own”) instead of pam. ca (“five”). In that case, the ordinary meaning, “a

versified rule,” would fit in the context.1

Having first (ādau: pūrvam. ) bowed down to Mahādeva, the Omniscient, in order

to enhance the intelligence of the beginners, by means of five sūtras, I shall tell this

Pañcavim. śatikā. /BBA 1.1/

Having first (ādi: pahilū) bowed down (pran. amı̄: namaskar̄ı nai) to Mahādeva,

the Omniscient, in order to enhance the intelligence of the beginners (bāla: ajñāna),

by means of five sūtras, I shall tell Pam. cav̄ıs̄ı, the essence of mathematics. /BBA

1.2/

The first sūtra for sam. kalita./BBA 2.0/

Half the product of the first term ⟨and the same⟩ plus one, or also ⟨that
which is obtained⟩ by increasing one-by-one, or half the square of the term

increased by the first, or ⟨that which is obtained⟩ in the product of half

the first ⟨and the same⟩ plus one, is the fruit. /PV 2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 2. sam. kalita or the sum of the natural series. Four methods are prescribed here. Let S = S(n)

be defined as the sum of the first n terms of the natural numbers beginning with 1. Then, 1.

S = n(n+1)
2

. 2. S = (((1 + 2) + 3) + · · · + (n − 1)) + n. 3. S = n2+n
2

. 4. S = n
2
· (n + 1). The

1 In this Annotated Translation I do not mention the correspondence between the rules of the

PV and those of other Sanskrit works, for which see the Translation with Mathematical Commentary

of Hayashi (1991).
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last one also implies: 4′. S = n · n+1
2

to be used when n is odd. Note that the words “first term”

(ādya-pada) or simply “first” (ādya) denote “the first one among the given numbers.” Also note

that the word “fruit” (phala) in this verse as well as in many other verses in this work means “the

result to be obtained by the calculation.”

Thus, four methods for the sam. kalita (sum of the natural series) ⟨is taught here⟩.
First method: “Half the product of the first term ⟨and the same⟩ plus one” [PV 2a].

“Plus one”: The term in question is increased by one. “The product of the first

term”: Then, ⟨the result is⟩ multiplied by that first (ādya: pahilā) term. “Half”:

Then, that term ⟨in the last form⟩ is made half. It (the term in question) becomes

the sam. kalita ⟨by this procedure⟩. /BBA 2.1/

Second method: “Also ⟨that which is obtained⟩ by increasing one-by-one” [PV

2b]. “Also” (tathā: val̄ı): Having written down the increasing digits up to the

⟨number in⟩ question, mental work (? siravālu) ⟨of successive addition⟩ is made. It

becomes the sam. kalita. /BBA 2.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.2. I cannot identify the term siravālu but presumably it is a compound of sira (Skt. śiras,

head) and vālau (from the verb vālai, “turns” or “manipulates”) and means “manipulation by head”

or mental work. The same word occurs also in BBA 2.6.

Third method: “Half the square of the term increased by the first” [PV 2c]. “The

square of the term”: The square of the term in question is made. “Increased by the

first”: Then, ⟨the result is⟩ increased by the first term. “Half”: Then, that term ⟨in
the last form⟩ is made half. It becomes the sam. kalita. /BBA 2.3/

Fourth method: “⟨that which is obtained⟩ in the product of half the first ⟨and
the same⟩ plus one, is the fruit” [PV 2d]. “Plus one”: The term in question is made

increased by one. “The first”: Then, the first digit is written down together. Then,

having made half the full (i.e., even) term between these two digits, ⟨the result is⟩
multiplied ⟨by the other⟩. It becomes the sam. kalita. /BBA 2.4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.4. It is noteworthy that the word pūraum. (full) is used to denote an “even” number. I have

not seen its Skt. counterpart pūrn. a used in that sense.

Ex. The sam. kalita of ten is fifty-five: 10, 55. First ⟨method⟩. The term in

question is 10. “Plus one”: Increased by one, it becomes 11. “The first term” is 10.

“The product”: multiplied, 110. “Half” is 55. /BBA 2.5/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.5. Ex. 1 for sam. kalita: n = 10. By the 1st method, 10 + 1 = 11, 11 · 10 = 110, 110/2 = 55.
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Second ⟨method⟩. The term in question is 10. “One-by-one”: From one to ten,

mental work ⟨of successive addition⟩ is made. Produced is 55. /BBA 2.6/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.6. By the 2nd method, 1 + 2 = 3, 3 + 3 = 6, · · ·, 45 + 10 = 55.

Third ⟨method⟩. The term in question is 10. When square is made, it becomes

100. Increased by the first term, 10, it becomes 110. “Half” is 55. /BBA 2.7/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.7. By the 3rd method, 102 = 100, 100 + 10 = 110, 110/2 = 55.

Fourth method. The term in question is 10. Increased by one, it becomes 11.

Multiplied by half, 5, of the first term, 10, it becomes 55. /BBA 2.8/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.8. By the 4th method, 10 + 1 = 11, 10/2 = 5, 11 · 5 = 55.

The sam. kalita of twenty is two hundred and ten: 20, 210. The sam. kalita of thirty

is four hundred and sixty-five: 30, 465. The sam. kalita of forty is eight hundred and

twenty: 40, 820. The sam. kalita of fifty is twelve hundred and seventy-five: 50, 1275.

The sam. kalita of sixty is eighteen hundred and thirty: 60, 1830. The sam. kalita of

seventy is twenty-four hundred and eighty-five: 70, 2485. The sam. kalita of eighty

is thirty-two hundred and forty: 80, 3240. The sam. kalita of ninety is forty hundred

and ninety-five: 90, 4095. The sam. kalita of one hundred is fifty ⟨hundred and⟩ fifty:
100, 5050. /BBA 2.9/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.9. Exs. 2–10 for sam. kalita. Ex. 2: n = 20, S = 210. Ex. 3: n = 30, S = 465. Ex. 4: n = 40,

S = 820. Ex. 5: n = 50, S = 1275. Ex. 6: n = 60, S = 1830. Ex. 7: n = 70, S = 2485. Ex.

8: n = 80, S = 3240. Ex. 9: n = 90, S = 4095. Ex. 10: n = 100, S = 5050. Note that the last

number, 5050, is expressed as “fifty fifty” (pam. cāsa pam. cāsām. ) without “hundred” (säı ).

The root (mūla) of the sam. kalita.

The step (gaccha, the number of terms) is equal to ⟨the integer part of⟩
the ⟨square⟩ root of twice the sam. kalita. /S1/

Having doubled the value (pada) of the root (mūla) of the sam. kalita, the square

root (varga-mūla) ⟨of the result⟩ is taken. There will be an integer equal to it. One

step (i.e., the number of terms) is made of it. The root (mūla) is obtained. /BBA

2.10/
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 2.10. From the third method of PV 2,

√
2S =

√
n2 + n = n+ fractional part.

Therefore, the integer part of
√
2S is equal to the number of terms of the natural series summed

up.

The word gaccha (step) used in mathematical contexts means the number of terms of a mathematical

series. The word pada (foot), too, usually means the number of terms as well as the square root but

here and elsewhere in this work it seems to denote the given term or value. Most confusing in this

paragraph is the word mūla (root). In the cited verse (S1), it obviously means the square root and

the commentator employs the explicit term varga-mūla for it. But it cannot be the square root in

the other three instances. Two of them, in the first and the last sentences, suggest that the “root”

of the sam. kalita is the aim of this paragraph, which must be the number of terms of the sam. kalita,

but this interpretation is not applicable to the remaining instance, which seems to suggest that “the

root of the sam. kalita” means S itself.

Thus, the sam. kalita is completed. /BBA 2.11/

The second sūtra for vyavakalita./BBA 3.0/

When one has subtracted the expenses from the property produced as a

sam. kalita (sum), there will be a property. This property has been called

the difference (vyavakalita) by ancient sages. /PV 3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 3. vyavakalita or the difference between two sam. kalitas. The vyavakalita, Vn,m, is defined as

Vn,m = S(n)− S(m),

and calculated by the same formula.

Having made an expenditure (varau) drop from that which is the property pro-

duced by the term (pada) of the sam. kalita, the remainder (bāk̄ı ) is taken out. The

sages (muni: ras.̄ı́svara) call this property vyavakalita (difference). /BBA 3.1/

Ex. When one has made an expenditure of the sam. kalita of ten, twenty, thirty,

forty, fifty, sixty, seventy, eighty, ninety, or one hundred, from the sam. kalita of one

hundred, what will be the remaining property? Setting-down:
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5050 sum 100 5050 sum 100 5050 sum 100 5050 sum 100 5050 sum 100

55 exp. 10 210 exp. 20 465 exp. 30 820 exp. 40 1275 exp. 50

4995 rem. 4840 rem. 4585 rem. 4230 rem. 3775 rem.

5050 sum 100 5050 sum 100 5050 sum 100 5050 sum 100 5050 sum 100

1830 exp. 60 2485 exp. 70 3240 exp. 80 4095 exp. 90 5050 exp. 100

3220 rem. 2565 rem. 1810 rem. 955 rem. 0000 rem.

These much are the values of expenditures (subtrahends) and the values of the

remaining properties. In this manner, the remainder is taken out of the income and

expenses. /BBA 3.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 3.2. Examples 1–10 for vyavakalita. Ex. 1: V100,10 = S(100)−S(10) = 5050−55 = 4995. Ex. 2:

V100,20 = S(100)−S(20) = 5050−210 = 4840. Ex. 3: V100,30 = S(100)−S(30) = 5050−465 = 4585.

Ex. 4: V100,40 = S(100) − S(40) = 5050 − 820 = 4230. Ex. 5: V100,50 = S(100) − S(50) =

5050 − 1275 = 3775. Ex. 6: V100,60 = S(100) − S(60) = 5050 − 1830 = 3220. Ex. 7: V100,70 =

S(100)−S(70) = 5050−2485 = 2565. Ex. 8: V100,80 = S(100)−S(80) = 5050−3240 = 1810. Ex. 9:

V100,90 = S(100)−S(90) = 5050−4095 = 955. Ex. 10: V100,100 = S(100)−S(100) = 5050−5050 =

0000.

Thus, the vyavakalita is completed. /BBA 3.3/

The third sūtra for the multiplication./BBA 4.0/

There are two kinds of Kapāt.asandhi. Likewise, there are two kinds of

Gomūtrikā. Tatstha has also been declared to be of two kinds, and Khan.d. a

has been laid down as of three kinds. /PV 4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 4. Multiplication. Four methods are mentioned here. Each method has two or three varieties,

and therefore there are nine methods in total. They are explained in PV 5-8 and illustrated by an

example (1196× 18) in BBA 8.5–8.

1. Kapāt.asandhi (door junction) → PV 5.

Direct order → BBA 8.5.

Inverse order → BBA 8.5.

2. Gomūtrikā (cow’s urine) → PV 6.

Direct order → BBA 8.6.

Inverse order → BBA 8.6.

3. Tatstha (being there) → PV 7.

Ś̄ırs.a (head) variety → BBA 8.7.

Kos.t.ha (cell) variety → BBA 8.7.

4. Khan.d. a (part) → PV 8.
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Rūpa-vibhāga (integer division) → BBA 8.8.

Sthāna-bhāga (place division) → BBA 8.8.

Hı̄nādhika-bhāga (lesser-greater division) → BBA 8.8.

Tables N1-1 and N1-2 show the correspondence between the names given to the various multipli-

cation methods in mathematical works. For the abbreviations in the names see under Table N1-2.

The references given under the names are to the verse numbers in the respective works.

Table N1-1

Texts BSS Tr/PG GSS GT L

Dates 628 ca. 800 ca. 850 ca. 1040 1150

1 — kavāt.a-sa. kavāt.a-sa. kapāt.a-sa. nn

5-6ab/18-19ab 2.1ab 17abc 14ab

2 — — — — —

3 — tatstha tatstha tatstha —

6cd/19cd 2.1cd 17d

4 — — — — —

5 gosūtrikā ∗1 rū.vi.kha. khan. d. a rū.vi.kha. rū.vi.kha.

12.55d 7ab/20ab 2.1cd 18 14cd

6 gosūtrikā sthā.vi.kha. khan. d. a sthā.vi.kha. sthā.vi.kha.

12.55abc 7ab/20ab 2.1cd 18 15d

7 (rū.vi.kha.)∗2 — — rū.vi.kha.

7ab/— 15ab

8 nn∗3 — — — nn

12.56 16

∗1 The reading gosūtrikā (cows’ rope) is based on Pr.thūdaka’s commentary (ca. CE 864; I used

the three MSS mentioned in the References, which include a copy of the manuscript used by S.

Dvivedin). The editions of S. Dvivedin and of R. S. Sarma both read gomūtrikā (cow’s urine) for it.

The term gosūtrikā most probably meant the multiplication by parts after dividing the multiplier

into either integers or notational places. See the Note for BBA 8.6 below. Pr.thūdaka (op.cit.) also

mentions the tatstha and the kapāt.a-sandhi.
∗2 This is of the type: nm = n

a
· (ma) or nm = (na) · m

a
. According to an anonymous commentator

of the Tr (MS: LD Institute, 6967, fol. 5b, lines 11–14), the rūpavibhāga of the Tr includes this case

also. Pr.thūdaka (op.cit.) ascribes this method to Skandasena.
∗3 This is of the type: nm = n(m± a)∓ na.
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Table N1-2

SGT GSK GK PV/BBA GL GM

ca. 1269 ca. 1315 1356 —/1428 1545 ca. 1570

1 kapāt.a-sa. kavād. a-sa. kapāt.a-sa. kapāt.a-sa. rū.gu2. akh.gu2.

17–18.2 1.27 1.13 5 on L 14 16a

2 — — — gomūtrikā tatsthāna-gu2. —

6 on L 17

3 tatstha — — tatstha-ś̄ı. — —

17–18.3 7

4 — — — tatstha-ko. kapāt.a-sa. kapāt.a-sa.

7 on L 17 17-18

5 rū.vi.kha. kham. d. a rū.vi.kha. rū.vi.kha. rū.vi.gu2. nn

17–18.4–5 1.29(?) 1.14ab 8 on L 14 16b

6 sthā.vi.kha. kham. d. a sthā.vi.kha. sthā.vi.kha. sthā.gu2. nn

17–18.6–7 1.29(?) 1.14cd 8 on L 15–16 16cd

7 — — nn h̄ı.a.kha. rū.vi.gu2. —

1.15ab 8 on L 15–16

8 gu1.a/l̄ı.kha. — — — nn —

17–18.8–9 on L 15–16

Abbreviations of terms: a. = adhika, a/l̄ı. = adhikakāri/l̄ınatākāri, akh. = akhan. d. a, ko. = kos.t.ha,

kha. = khan. d. agun. ana, gu1. = gun. aka, gu2. = gun. ana, rū. = rūpa, vi. = vibhāga, ś̄ı. = ś̄ırs.a, sa.

= sandhi, h̄ı. = h̄ına; nn = no-name.

These tables reveal several points of the history of multiplication methods in India.

1) The two kinds of the “multiplication with parts” (khan. d. a-gun. ana), i.e., “by division ⟨of the

multiplier⟩ into integers” (rūpa-vibhāga) and “by division ⟨of the multiplier⟩ into notational places”

(sthāna-vibhāga), are mentioned or explained in all these arithmetical works but in their first oc-

currence in the BSS they were called the “cows’ rope” (go-sūtrikā). See the Note for BBA 8.6.

2) The method called “door junction” (kapāt.a-sandhi or kavāt.a- or kavād. a-) is not mentioned in

the BSS but I agree with Datta and Singh (2001, I.135) who maintain that the common and well-

known method of kapāt.a-sandhi has been omitted by him (i.e., Brahmagupta). Since the Tr/PG it

is treated at the beginning of the section for multiplication in all the works surveyed here, although

its name was replaced with “integer multiplication” (rūpa-gun. ana or akhan. d. a-) in the sixteenth

century by the two Gan. eśa’s (i.e., the authors of the GL and of the GM), and the old name, “door

junction,” was given by them to the lattice method, which was previously (in the PV) called the

“cell variety of being there” (tat-stha-kos.t.ha-bheda). Śambhunātha (between CE 1562 and 1730),

another commentator of the PV, too calls the lattice multiplication kapāt.a-sandhi but, unlike the

two Gan. eśa’s, he gives the name tatstha to the previous kapāt.a-sandhi. The reason of these name

changes is not known.

3) As far as is known, the PV is the first book in India that treats the lattice multiplication, while

in the Arabic world and in England it occurs earlier (see Chabert 1999, 21–26).
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4) The method called “cow’s urine” (go-mūtrikā), too, appeared for the first time in the PV. But it

seems to have originally been invented in astronomy for the multiplication of numbers with sexa-

gesimal fractions. See the Note for BBA 8.6. That is probably the reason why the first appearance

of the method in arithmetical works is as late as in the fifteenth century.

Kapāt.asandhi (door junction)./BBA 5.0/

One should place the price above the ⟨term in⟩ question and multiply ⟨each
place of the term in question⟩ one-by-one by the price. With the direct

and the inverse ⟨order⟩, the ⟨multiplication⟩ called Kapāt.a shall be of two

kinds. /PV 5/

Kapāt.asandhi has two methods. The first is the direct-order ⟨method⟩. In

the direct-order ⟨method⟩, the price is arranged above the term in question, at

the beginning (the highest notational place) in the manner of the door junction

(kapāt.asandhi ). Then, having multiplied ⟨each place of⟩ the term in question one-

by-one by the price, ⟨the results of all steps⟩ are added up. The fruit (product) is

obtained. /BBA 5.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 5.1. Kapāt.asandhi—Direct order. For an example see BBA 8.5 below. Note that

Śambhudāsa’s terminology for the order of the notational places such as “direct,” “inverse,” “the

beginning,” and “the end” is contrary to the ordinary one. The same terminology is used by

T. hakkura Pherū in his GSK (see SaKHYa 2009, 49, fn. 12).

Likewise, the second is the inverse-order ⟨method⟩. In the inverse-order ⟨method⟩,
the price is arranged above the term in question, at the end (the units’ place) in the

manner of the door junction (kapāt.asandhi ). Then, having multiplied ⟨each place

of⟩ the term in question one-by-one by the price, ⟨the results of all steps⟩ are added

up. The fruit (product) is obtained. /BBA 5.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 5.2. Kapāt.asandhi—Inverse order. For an example see BBA 8.5 below.

Now, Gomūtrikā (cow’s urine)./BBA 6.0/

One should place the price below the ⟨term in⟩ question and multiply ⟨each
place of both numbers⟩ straightly and alternately. With the direct and the

inverse ⟨order⟩, the ⟨multiplication⟩ called Gomūtrikā (cow’s urine) shall

be of two kinds. /PV 6/
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Gomūtrikā has two methods. The first is the direct-order ⟨method⟩. In the

direct-order ⟨method⟩, the price is arranged together with, and below, the term in

question, at the beginning (the highest notational place). Then, having multiplied

them (each place of both numbers) straightly and alternately and further straightly

at the end, ⟨all the results⟩ are added up. The fruit (product) is obtained. /BBA

6.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 6.1. Gomūtrikā—Direct order. For an example see BBA 8.6 below.

Likewise, the second is the inverse-order ⟨method⟩. In the inverse-order ⟨method⟩,
the price is arranged together with, and below, the term in question, at the end (the

units’ place). Then, having multiplied ⟨each place of both numbers⟩ straightly and

alternately, ⟨the results at each step⟩ are added up. The fruit (product) is obtained.

/BBA 6.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 6.2. Gomūtrikā—Inverse order. For an example see BBA 8.6 below.

Now, the Tatstha (being there) variety./BBA 7.0/

Since the multiplication is made by each ⟨digit⟩ of the quantity ⟨placed
on the top of the other quantity, it is⟩ called the Ś̄ırs.a (head or top) vari-

ety. Further, the Kos.t.ha (cell) variety has been declared ⟨in the Tatstha

variety⟩. Tatstha too, ⟨therefore,⟩ has been laid down as of two kinds. /PV

7/

Tatstha has two methods. First, in the Ś̄ırs.a (head) variety, the price is arranged

above the term in question at the head. Then, taking each digit of the price, the

term in question is multiplied ⟨by it⟩. ⟨Then the results are⟩ separately (i.e., at each

notational place) added up. The fruit (product) is obtained. /BBA 7.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 7.1. Tatstha—Ś̄ırs.a variety. For an example see BBA 8.7 below.

The second is the Kos.t.ha (cell) variety. In the Kos.t.ha variety, having drawn cells,

⟨they are⟩ split ⟨diagonally⟩. The term in question is arranged on the top, and the

term of the price is written in front. Then, having taken each digit of the price and

multiplied ⟨it⟩ by the term in question, ⟨the results⟩ are written into the cells and

then added up. The fruit (product) is obtained. /BBA 7.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 7.2. Tatstha—Kos.t.ha variety. For an example see BBA 8.7 below.
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Now, the Khan.d. a (part) variety./BBA 8.0/

There may be the integer division in one case, the place division in another

case, and the lesser-greater division still in another case. Khan.d. a too,

⟨therefore,⟩ has been laid down as of three kinds. /PV 8/

Khan.d. a has three methods. The first is the integer division. In the integer-

division, having divided the term of the question into two, three, or four parts and

multiplied ⟨each part⟩ by the term of the price, ⟨the results are⟩ added together at

one place. The fruit (product) is obtained. Likewise, having divided the term of the

price into parts, ⟨each part may⟩ be multiplied by the term of the question. From

that, in the same way, the fruits (products) are obtained. /BBA 8.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.1. Khan.d. a—Integer division. For an example see BBA 8.8 below.

The second is the place division. In the place-division, having divided the term of

the question into the places of one, ten, hundred, thousand, etc. and multiplied ⟨each
place⟩ by the price, ⟨the results⟩ are added up at one place. The fruit (product) is

obtained. Likewise, having divided the places of the term of the price, ⟨each place

may⟩ be multiplied by the term of the question. From that, in the same way, the

fruit (product) is obtained. /BBA 8.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.2. Khan.d. a—Place division. For an example see BBA 8.8 below.

The third is the lesser-greater division. In the lesser-greater division, the term

of the question is made into one half, one fourth, ⟨etc.⟩. Likewise, having made

the term of the price twice, four times, ⟨etc., it⟩ is multiplied ⟨by the former⟩. The
fruit (product) is obtained. Likewise, having divided the term of the price, ⟨it⟩ is

multiplied by the ⟨term of⟩ question. From that, in the same way, the fruit (product)

is obtained. That is, the multiplication has nine methods. /BBA 8.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.3. Khan.d. a—Lesser-greater division. For an example see BBA 8.8 below.

Others’ sūtra:

⟨A quantity⟩ multiplied by zero is zero. One should employ zero in front.

⟨A quantity⟩ multiplied by unity remains the same. Thus is indeed ⟨the
multiplication by zero and by unity⟩ everywhere./S2/
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Zero is multiplied by zero; there will be only zero. Then, zero for the term of the

price ⟨to be multiplied by each place of the term of the question⟩ is written so many

times as there are ⟨notational places⟩ in front in the term of the question. Then, ⟨a
quantity⟩ multiplied by one is just the same. ⟨The operation⟩ in multiplication is

⟨made⟩ in this way. /BBA 8.4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.4. The commentator regards S2 as “others’ sūtra” and does not give a verse number. But,

as it occurs also in Śambhunātha’s version and is given the verse number 10 by him, it is likely to

have belonged to the original PV. The rule is concerned with the treatment of zero and unity in

multiplication. Note that the Tr and the PG too place a verse for zero (Tr 8 and PG 21) immediately

after the verses for multiplication. 1) a · 0 = 0. (The statement, 0 · 0 = 0, at the beginning of BBA

8.4 seems to be a written error either by the author himself or by the scribe.) 2) Put so many zero’s

in front of the term of the price, when multiplied by each digit of the term of the question, as many

notational places there are in front of that digit. 3) a · 1 = a. For the second rule see BBA 8.8

below.

First example. Silver, one thousand one hundred and ninety-six gad̄ıyān. as,

for (unit price) eighteen 18 drammas. What is the fruit (price)? Setting-down.

Kapāt.asandhi in the direct order: 1 8

1 1 9 6
After multiplying, the form

⟨of the penultimate step is⟩ 1 8 8 2 8

1 9 6

7 4

Obtained is 21528 drammas. In

the same way, Kapāt.asandhi in the inverse order: 1 8

1 1 9 6
After multi-

plying, the form ⟨of the penultimate step is⟩
1 1 9 6 8

8 7 4

8 2

Obtained is 21528 drammas. /BBA 8.5/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.5. Ex. 1 for multiplication: What is the price of 1196 gad̄ıyān. as of silver when the unit price

is 18 drammas?

Solution by Kapāt.asandhi (door junction) method Both the direct-order and the inverse-order meth-

ods can be reconstructed as follows. At each step, the newly written digits are printed in bold face.

Note that the three tables given for each variety in BBA 8.5 represent steps 1), 12) without the

multiplier, and 13).

1. Direct order (cf. BBA 5.1):

1) Write down the multiplier (18) above the multiplicand (1196) in such a way that the first place

of the former is just above the highest place of the latter:
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1 8

1 1 9 6

2) 1 · 1 = 1:
1 8

1 1 1 9 6

3) 1 · 8 = 8:
1 8

1 8 1 9 6

4) Move “18” to the right by one place:
1 8

1 8 1 9 6

5) 1 · 1 = 1:

1 8

1 8 1 9 6

1

6) 1 · 8 = 8:

1 8

1 8 8 9 6

1

7) Move “18” to the right by one place:

1 8

1 8 8 9 6

1

8) 9 · 1 = 9:

1 8

1 8 8 9 6

1 9

9) 9 · 8 = 72:

1 8

1 8 8 2 6

1 9

7

10) Move “18” to the right by one place:

1 8

1 8 8 2 6

1 9

7

11) 6 · 1 = 6:

1 8

1 8 8 2 6

1 9 6

7

12) 6 · 8 = 48:

1 8

1 8 8 2 8

1 9 6

7 4

13) Add up the numbers except the multiplier (18): 2 1 5 2 8
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2. Inverse order (cf. BBA 5.2):

1) Write down the multiplier (18) above the multiplicand (1196) in such a way that the highest

place of the former is just above the first place of the latter:

1 8

1 1 9 6

2) 6 · 8 = 48:

1 8

1 1 9 6 8

4

3) 6 · 1 = 6:

1 8

1 1 9 6 8

4

4) Move “18” to the left by one place:

1 8

1 1 9 6 8

4

5) 9 · 8 = 72:

1 8

1 1 9 6 8

7 4

2

6) 9 · 1 = 9:

1 8

1 1 9 6 8

7 4

2

7) Move “18” to the left by one place:

1 8

1 1 9 6 8

7 4

2

8) 1 · 8 = 8:

1 8

1 1 9 6 8

7 4

8 2

9) 1 · 1 = 1:

1 8

1 1 9 6 8

7 4

8 2

10) Move “18” to the left by one place:

1 8

1 1 9 6 8

7 4

8 2
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11) 1 · 8 = 8:

1 8

1 1 9 6 8

8 7 4

8 2

12) 1 · 1 = 1:

1 8

1 1 9 6 8

8 7 4

8 2

13) Add up the numbers except the multiplier (18): 2 1 5 2 8

As has been pointed out by Datta and Singh (2001, I.137), the name of this method, kapāt.a-sandhi

(“door junction”), seems to originate from “the relative positions of the multiplicand and the mul-

tiplier.”1 At every step, the multiplier and the multiplicand, representing the two doors seen from

above, make a junction at one notational place. In the case of the direct order it may be illustrated

as follows.

Step 1
1 8

1 1 9 6

→ Step 4
1 8

1 9 6

→ Step 7
1 8

9 6

→ Step 10
1 8

6

Figure N1: The relative positions of the multiplicand and the multiplier

in the direct order of Kapāt.a-sandhi.

Śambhunātha calls the inverse-order method of Kapāt.a-sandhi with the multiplier above the multi-

plicand ś̄ırs.a (“head”) variety of Tatstha and the direct-order method of the same with the multiplier

below the multiplicand pr.s. t.ha (“back”) variety of Tatstha (cf. Hayashi 1991, 420).

Now, Gomūtrikā in the direct order: 1 1 9 6

1 8
After multiplying

straightly and alternately, the form ⟨of the penultimate step is⟩ 1 9 7 8 8

1 7 4

Obtained is 21528 drammas. In the same way, Gomūtrikā in the inverse order:

1 1 9 6

1 8
After multiplying straightly and alternately, the form ⟨of the penul-

timate step is⟩ 1 1 7 4 8

9 7 8
Obtained is 21528 drammas. /BBA 8.6/

1 I am indebted to Professor S. R. Sarma for my understanding of Datta and Singh’s intention.
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.6. Solution of Ex. 1 by Gomūtrikā (cow’s urine) method. Both the direct-order and the

inverse-order methods can be reconstructed as follows. Note that the three tables given for each

variety in BBA 8.6 represent steps 1), 8) without the multiplicand and the multiplier, and 9).

1. Direct order (cf. BBA 6.1):

1) Write down the multiplier (18) below the multiplicand (1196) in such a way that the highest

place of the former is just below the highest place of the latter:

1 1 9 6

1 8

2) 1 · 1 = 1 (straightly):

1 1 9 6

1 8

1

3) 1 · 8 + 1 · 1 = 9 (alternately):

1 1 9 6

1 8

1 9

4) Move ‘18’ to the right by one place:

1 1 9 6

1 8

1 9

5) 1 · 8 + 9 · 1 = 17 (alternately):

1 1 9 6

1 8

1 9 7

1

6) Move ‘18’ to the right by one place:

1 1 9 6

1 8

1 9 7

1

7) 9 · 8 + 6 · 1 = 78 (alternately):

1 1 9 6

1 8

1 9 7 8

1 7

8) 6 · 8 = 48 (straightly):

1 1 9 6

1 8

1 9 7 8 8

1 7 4

9) Add up the digits obtained: 2 1 5 2 8

2. Inverse order (cf. BBA 6.2):

1) Write down the multiplier (18) below the multiplicand (1196) in such a way that the units’ place

of the former is just below the units’ place of the latter:
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1 1 9 6

1 8

2) 6 · 8 = 48 (straightly):

1 1 9 6

1 8

4 8

3) 6 · 1 + 9 · 8 = 78 (alternately):

1 1 9 6

1 8

7 4 8

8

4) Move ‘18’ to the left by one place:

1 1 9 6

1 8

7 4 8

8

5) 9 · 1 + 1 · 8 = 17 (alternately):

1 1 9 6

1 8

1 7 4 8

7 8

6) Move ‘18’ to the left by one place:

1 1 9 6

1 8

1 7 4 8

7 8

7) 1 · 1 + 1 · 8 = 9 (alternately):

1 1 9 6

1 8

1 7 4 8

9 7 8

8) 1 · 1 = 1 (straightly):

1 1 9 6

1 8

1 1 7 4 8

9 7 8

9) Add up the digits obtained: 2 1 5 2 8

The name of this method, gomūtrikā (cow’s urine), seems to originate from its procedure expressed

as “straightly and alternately” (saralam. mithah. in PV 6b, pādharūm. anai anyonyi in BBA 6.1,

pādharū anyonyi in BBA 6.2, and sarala anyonya in BBA 8.6). For brevity, let two integers be

(a2, a1) = 10a2+a1 and (b2, b1) = 10b2+ b1. Then the basic pattern of the procedure of Gomūtrikā

for their product may be expressed algebraically as follows.(
a2 a1

b2 b1

)
→ (a2b2, a1b2 + a2b1, a1b1) ,
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where a2b2 and a1b1 are obtained by “straight” or vertical multiplications and a1b2 + a2b1 by

“alternate” or cross multiplications.

Datta and Singh (2001, 147, fn. 4) say, “The method of multiplication of astronomical quantities

is called gomûtrikâ even upto the present day by the pan.d. its.” Presumably, those “astronomical

quantities” were partly expressed in sexagesimal notation. In Sumatihars.a’s commentary (CE 1621)

on the Karan. akutūhala of Bhāskara II, multiplications of numbers with sexagesimal fractions are

said to be carried out “by means of Gomūtrikā” (gomūtrikayā), which most probably refers to the

above method with base 60 in place of 10 (see Sumatihars.a 1991, 31 & 116). It is called catus.pad̄ı-

nyāya (“quadruped principle”) in an anonymous commentary on Mañjula’s Laghumānasa, which

was written after Śr̄ıpati in Karnataka (Shukla 1990, 40–44). According to Shukla (1990, 49), it puts

the sexagesimal fractions below the integral parts. Let the two numbers be

(
a1

a2

)
= a1 + a2/60

and

(
b1

b2

)
= b1 + b2/60. Then, their product is obtained by

(
a1 b1

a2 b2

)
→

 a1b1

a1b2 + a2b1

a2b2

 ,

where the denominator of a2b2 is 602. Cf. the multiplication of fractions in PV 13 below. It is likely

that the Gomūtrikā method of multiplication was originally designed for numbers with sexagesimal

fractions.

Gan. eśa’s version of this method, which he calls “that-place multiplication” (tat-sthāna-gun. ana),

does not move the multiplier but does use the “alternate” or cross multiplication, which is the

main characteristic of the Gomūtrikā. He refers to it as “like the thunderbolt multiplication”

(vajrābhyāsavat). At the end of his commentary on L 17, he describes this method as follows.

The multiplication of those digits having that place, which are located at that same

place, is “that-place multiplication.” It is as follows. Having placed the multiplier

below the multiplicand and multiplied the units’ place by the units’ place, ⟨the result⟩
should be placed below. Then, having multiplied the units’ places by the tens’ places

like the thunderbolt multiplication and summed ⟨the products⟩, ⟨the result⟩ should be

placed in the row (paṅkti ) ⟨of the product⟩ previously placed. Then, having multiplied

the units’ place by the hundreds’ place, the hundreds’ place by the units’ place, and

the tens’ place by the tens’ place, and summed ⟨the products⟩, ⟨the result⟩ should be

placed like before. The other places too ⟨should be treated⟩ in the same manner. This

having been done, the row will be the fruit of the multiplication. This ⟨method⟩ is of the
nature of great curiosity (mahad-āścarya-rūpa) and cannot be understood by dull persons

without traditional teaching (pāramparya-upadeśa). In like manner, other methods of

multiplication too should be considered by intelligent ones. (Gan. eśa on L 17)
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The difficulty mentioned here may have been caused by the traditional teaching’s omission of the

move of the multiplier. By the phrase “like the thunderbolt multiplication” Gan. eśa was probably

referring to the cross multiplication of the same name that occurs in the varga-prakr. ti (square

nature), that is, a solution of the quadratic indeterminate equations of the type, px2 + t = y2. See

BSS 18.65 (where occurs vajra-vadha) and BG 42 and 43 (vajra-abhyāsa). In his commentary on

the latter verses, Kr.s.n. a (before CE 1601) explains the compound as follows.

Thunderbolt multiplication (vajra-abhyāsa) is the name of oblique multiplication (tiryag-

gun. ana), for thunderbolt (vajra) has the nature of striking obliquely (tiryak-prahāra).

(Kr.s.n. a on BG 41–43)

Śambhunātha’s version of Gomūtrikā does not even use the cross multiplication. His initial

arrangement of the given digits is

a1 a2

b1

b2 b1

b2

He does not show the rest of the calculation but it can

be easily reconstructed as follows. →

a1 a2

a1b1

a1b2 a2b1

a2b2

→

a1 a2

a1b1

a1b2 + a2b1

a2b2

(cf. Hayashi 1991, 419).

The use of the word gomūtrikā in mathematics is in conformity with that in Sanskrit rhetoric, where

it is the name of a type of verses in which every alternate syllable of the first hemistich is identical

with those of the second. Therefore, if one reads the syllables of the first and the second hemistichs

zigzag, i.e. alternately, one obtains exactly the same verse as the original. An example occurs in

Bhāravi’s Kirātārjun̄ıya (6th century).

nāsuro ’yam. na vā nāgo dharasam. stho na rāks.asah. /

nā sukho ’yam. navābhogo dharan. istho hi rājasah. //15.12//

In this verse, the even syllables of the first hemistich are exactly the same as those of the second.

Figure N2 shows two zigzag lines, one commencing from the frist syllable nā of the first hemistich

and the other from the first syllable nā of the second. Reading the syllables along the first or second

zigzag line will bring us the first or second hemistich, respectively.

nā   su    ro  yaṃ  na   vā   nā   go   dha  ra   saṃ stho na   rā   kṣa  saḥ |

nā   su  kho yaṃ  na   vā  bho  go   dha  ra    ṇi   stho  hi   rā    ja   saḥ ||

Figure N2: An example of gomūtrikā in Sanskrit rhetoric

The name of the multiplication method, gomūtrikā, should not be confused with gosūtrikā of BSS

12.55, which reads:
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gun. akārakhan.d. atulyo gun.yo gosūtrikākr.to gun. itah. /

sahitah. pratyutpanno gun. akārakabhedatulyo vā//12.55//

Colebrooke translated this verse as follows.

The multiplicand is repeated like a string for cattle, as often as there are integrant

portions in the multiplier; and is severally multiplied by them, and the products are

added together: it is multiplication. Or the multiplicand is repeated as many times as

there are component parts in the multiplier. (BSS 12.55, trans. by Colebrooke 2005,

319)

Datta and Singh (2001) disagreed with Colebrooke’s reading gosūtrikā and adopted gomūtrikā of

S. Dvivedin’s edition. But Colebrooke based his reading on the commentary of Pr.thūdakasvāmin

(fl. CE 864; MS: India Office Library, Eggeling 2769, fol. 93) and in a footnote explains the compound

as follows.

Gosūtrikā; a rope piqueted (picketed) at both ends; with separate halters made fast to

it for each ox or cow.

Sanskrit dictionaries also record similar meanings. The arrangement of the cows and the rope

intended here may be illustrated as follows.

cow
cow
cow
cow

ro
pe

Figure N3: Illustration of gosūtrikā seen from above

The expression gosūtrikā then is indeed appropriate for visualizing the two kinds of multiplication

with parts later called sthāna-vibhāga-khan. d. a-gun. ana (“multiplication with parts by division into

notational places”) and rūpa-vibhāga-khan. d. a-gun. ana (“multiplication with parts by division into

integers”). Cf. L 17. In this simile, the “rope” is the sequence of the parts into which the multiplier

is divided and the “cow” is the multiplicand. See Figure N4. The following translation of BSS

12.55, which is more literal than Colebrooke’s, will more clearly describe the intended procedure.

The multiplicand, equal ⟨in number⟩ to the parts (khan. d. a, notational places) in the

multiplier, ⟨when⟩ arranged in the form of cows’ rope, multiplied ⟨by each part severally⟩,
and added together, ⟨becomes⟩ the product. Or, otherwise, ⟨the multiplicand⟩, equal ⟨in
number⟩ to the splits (bheda, component integers) in the multiplier, ⟨is treated likewise⟩.
(BSS 12.55, trans. by myself)
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1196 2 → 2392

1196 1 → 1196 1196 4 → 4784

1196 2 → 2392 1196 6 → 7176

14352 14352

Sthāna-vibhāga Rūpa-vibhāga

Figure N4: Illustration of two kinds of khan.d. a-gun. ana (by 1196× 12 = 14352)

The commentator Pr.thūdaka in the three manuscripts that I used does not strictly follow this rule.

While illustrating the Gosūtrikā with the example 235 × 288, he arranges the multiplicand (235)

and the partial products (470[00]/1880[0]/1880) vertically and the “parts” of the multiplier (2/8/8)

horizontally in the Sthānavibhāga; in the Rūpavibhāga, he puts both the “splits” of the multiplier

(9/8/151/120) and the partial products (2115/1880/35485/28200) horizontally. This has probably

resulted either from Pr.thūdaka’s loose application of the BSS rule or from scribal errors, or from

both.

Now, the Ś̄ırs.a variety ⟨of Tatstha⟩: 1 8

1 1 9 6
After multiplying one-by-

one, the setting-down of the form ⟨of the penultimate step is⟩ 1 1 9 6 8

8 8 2

7 4

Obtained is 21528 drammas. Likewise, the Kos.t.ha variety of Tatstha:

69

8

1 1

1

⟨Figure 1⟩

After multiplying one-by-one, the form ⟨of the penultimate step is⟩

1 1 9 6

88 8

7

2

4

⟨Figure 2⟩

Obtained in adding up ⟨the results⟩ is 21528 drammas. /BBA 8.7/
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.7. Solution of Ex. 1 by Tatstha. The two varieties of Tatstha may be reconstructed as

follows.

1. Ś̄ırs.a variety of Tatstha (cf. BBA 7.1).

1) Write down the multiplier (18) on top of the multiplicand (1196):

1 8

1 1 9 6

2) 1 · 1 = 1:

1 8

1 1 9 6

1

3) 1 · 1 = 1:

1 8

1 1 9 6

1 1

4) 9 · 1 = 9:

1 8

1 1 9 6

1 1 9

5) 6 · 1 = 6:

1 8

1 1 9 6

1 1 9 6

6) 1 · 8 = 8:

1 8

1 1 9 6

1 1 9 6

8

7) 1 · 8 = 8:

1 8

1 1 9 6

1 1 9 6

8 8

8) 9 · 8 = 72:

1 8

1 1 9 6

1 1 9 6

8 8 2

7

9) 6 · 8 = 48:

1 8

1 1 9 6

1 1 9 6 8

8 8 2

7 4

10) Add up the digits obtained: 2 1 5 2 8
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BBA 7.1 specifies the position of “18” as “at the head” (māthai ) in addition to “on top of the term

of the question” (prasnapada ūpari ) but probably both have the same meaning because it does not

matter if “18” is placed at the units’ place or at the highest place of “1196.” The first three tables

in BBA 8.7 represent steps 1), 9) without the multiplier and the multiplicand, and 10).

Śambhunātha does not treat this method and gives the name tatstha-ś̄ırs.a-bheda to the inverse-order

method of Kapāt.a-sandhi.

2. Kos.t.ha variety of Tatstha (cf. BBA 7.2).

1) Draw as many cells as the number of places of the multiplicand times that of the multiplier;

draw a diagonal line in each cell; and write down the multiplicand on the top of the box and the

multiplier to the right side:

69

8

1 1

1

Figure N5-1: Kos.t.ha variety—drawing cells with the multiplicand and multiplier

2) Fill each cell with the product of the corresponding digits of the multiplicand and the multiplier:
69

8

1 1

1
1 1 9 6

88 8

7

2

4

Figure N5-2: Kos.t.ha variety—writing the partial products

This diagram in the manuscript B omits the multiplicand (1196) and the multiplier (18).

3) Add up the digits along the diagonal lines: 2 1 5 2 8

Śambhunātha, like the authors of the GL and of the GM, calls this method kapāt.a-sandhi.

Now, the integer-division of Khan.d. a is ⟨made⟩ in two ways. ⟨The first is the

division of the term of the question into, for example, two halves, 598 and 598.⟩
After multiplying both ⟨by the price 18⟩ like Kapāt.asandhi, the form of ⟨each⟩ half
is: 10764

10764
Obtained is 21528 drammas. The second is the division of the

price, ⟨for example into two halves, 9 and 9⟩. After multiplying each ⟨by the term

of the question⟩, the form is 10764

10764
Obtained is 21528 drammas. ⟨When the
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price is divided into eighteen unities,⟩
1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

1 1196

⟨Obtained is 21528

drammas.⟩
Likewise, the place-division of Khan.d. a. One, ten, hundred, thousand, etc. The

form ⟨of the first step of each division is⟩
1 8

1 0 0 0

1 8

1 0 0

1 8

9 0

1 8

6

After multiplying all ⟨parts⟩

like Kapāt.asandhi, the form ⟨of the results is⟩ 18000

1800

1620

108

Obtained is 21528 dram-

mas. Likewise, the lesser-greater division. ⟨The form of⟩ half ⟨and double⟩: 36

598

9

2392

After multiplying both like Kapāt.asandhi, only one fruit obtained is 21528 dram-

mas. In the same way, having made one third or one fourth ⟨of one of the two

numbers and three times or four times of the other, both are⟩ multiplied. From

that in the same way the fruit (product) is obtained. Now, the methods for the

first example ⟨shown above are to be employed⟩ everywhere ⟨in the examples that

follow⟩. /BBA 8.8/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.8. Solution of Ex. 1 by Khan.d. a.

1. Integer-division. By dividing the multiplicand into two halves, 1196 · 18 = (598 + 598) · 18 =

10764 + 10764 = 21528. Or, otherwise, by dividing the multiplier into two haves, 1196 · 18 =

1196 · (9 + 9) = 10764 + 10764 = 21528. Or, otherwise, by dividing the multiplier into eighteen
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unities, 1196 · 18 = 1196 · (1+ 1+ · · ·+1) = 1196+ 1196+ · · ·+1196 = 21528. This is, so to speak,

an ultimate integer division.

2. Place-division. By dividing the multiplicand into the decimal places, 1196 · 18 = 1000 · 18+ 100 ·
18+90 · 18+6 · 18 = 18000+1800+1620+108 = 21528. An application of the second rule of verse

S2 cited in BBA 8.4 can be seen here in 18000, 1800, and 1620.

3. Lesser-greater division. 1196 · 18 = 1196
2

· (18 · 2) = 598 · 36 = 21528. Or, otherwise, 1196 · 18 =

(1196 · 2) · 18
2

= 2329 · 9 = 21528.

Presumably, the multiplications of parts in all these cases were made either by Kapāt.asandhi or by

Gomūtrikā or by Tatstha.

Second example. Gold, eight hundred and sixty-five tolas, for (unit price) thirty-

two t.aṅkas. Setting-down: 865 multiplier 32. Obtained is 27680 t.aṅkas. /BBA

8.9/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.9. Ex. 2 for multiplication: What is the price of 865 tolas of gold when the unit price is 32

t.aṅkas? Answer: 27680 t.aṅkas.

Third example. Madder, one hundred and ninety-six man. as, for (unit price)

thirty-five t.aṅkas. Setting-down: 196 multiplier 35. Obtained is 6860 t.aṅkas. /BBA

8.10/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.10. Ex. 3 for multiplication: What is the price of 196 man. as of madder when the unit price

is 35 t.aṅkas? Answer: 6860 t.aṅkas.

Fourth example. Ivory, four thousand eight hundred and sixty-five man. as, for

(unit price) thirty-six 36 t.aṅkas. Setting-down: 4865 multiplier 36. Obtained is

175140 royal t.aṅkas. /BBA 8.11/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.11. Ex. 4 for multiplication: What is the price of 4865 man. as of ivory when the unit price

is 36 t.aṅkas? Answer: 175140 royal t.aṅkas.

Fifth example. Sugar, thirty-eight thousand three hundred and twenty-seven

man. as, for (unit price) eighty-one drammas. Setting-down: 38327 multiplier 81.

Obtained is 3104487 drammas. /BBA 8.12/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.12. Ex. 5 for multiplication: What is the price of 38327 man. as of sugar when the unit price

is 81 drammas? Answer: 3104487 drammas. 38327 is a prime number.
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Sixth example. Sandal wood, one thousand seven hundred and sixty-sevenman. as,

for (unit price) sixty-four t.aṅkas. Setting-down: 1767 multiplier 64. Obtained is

113088 t.aṅkas. /BBA 8.13/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.13. Ex. 6 for multiplication: What is the price of 1767 man. as of sandal wood when the unit

price is 64 t.aṅkas? Answer: 113088 t.aṅkas.

Seventh example. Āch̄ı, three thousand seven hundred and three man. as, for (unit

price) one hundred and eighty-eight drammas. Setting-down: 3703 multiplier 188.

Obtained is 696164 drammas. /BBA 8.14/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.14. Ex. 7 for multiplication: What is the price of 3703 man. as of āch̄ı when the unit price is

188 drammas? Answer: 696164 drammas. The āch̄ı has not been identified.

Eighth example. Threads for cloth, one thousand eight hundred and fifty-nine

man. as, for (unit price) three hundred and eight t.aṅkas. Setting-down: 1859 multi-

plier 308. Obtained is 572572 t.aṅkas. /BBA 8.15/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.15. Ex. 8 for multiplication: What is the price of 1859 man. as of threads for cloth when the

unit price is 308 t.aṅkas? Answer: 572572 t.aṅkas.

Ninth example. One laks.a fifty-two thousand two hundred and seven, multiplier

seventy-three. Setting-down: 152207 multiplier 73. What is obtained has the form

of a sequence of one’s (ekāvali ): 11111111. /BBA 8.16/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.16. Ex. 9 for multiplication: 152207 · 73 = 11111111. This example is numerically the same

as GSS 2.15, which calls the product “a necklace” (kan. t.hābharan. a).
1

Tenth example. Three s.arva thirty-three arva thirty-three kot.i thirty-six laks.a

sixty-six thousand six hundred and sixty-seven, multiplier thirty-three. Setting-

down: 333333666667 multiplier 33. What is obtained has the form of a necklace

(kan. t.hābharan. a): 11000011000011. /BBA 8.17/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.17. Ex. 10 for multiplication: 333333666667 · 33 = 11000011000011. This example is

numerically the same as GSS 2.11. Both GSS 2.11 and PC 34 call the product “a necklace”

(kan. t.hābharan. a).

1 For other such amusing examples of multiplication in the Pāvulūrigan. itamu, see Sarma (1987,

170–71).
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Here in BBA 8.17 the numerals, s.arva and arva, are used to denote respectively 1011 and 109. The

corresponding Sanskrit terms, kharva and arbuda, mean respectively 1010 and 108 in the standard

Hindu list of decimal notation, and 1012 and 1010 in the Jaina list of GSS 1.65–66. It is noteworthy

that T. hakkura Pherū (ca. CE 1315) uses the corresponding Apabhram. śa words, khavva and avva,

in exactly the same senses as BBA 8.17.

Eleventh example. Fourteen kot.i twenty-eight laks.a fifty-seven thousand one hun-

dred and forty-three, multiplier seven. Setting-down: 142857143 multiplier 7. What

is obtained has the form of a necklace (hāra): 1000000001. /BBA 8.18/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 8.18. Ex. 11 for multiplication: 142857143 · 7 = 1000000001. This example is numerically the

same as GSS 2.13, which calls the product “a royal necklace” (rāja-kan. t.hikābharan. a), while PC 35

calls it “Śiva’s necklace” (harassa kam. t.halliyā = Skt. harasya kan. t.hālikā).

Thus, the multiplication is completed. /BBA 8.19/

Now, the fourth sūtra for division./BBA 9.0/

Having put down the divisor below the ⟨term in⟩ question and divided

the ⟨term in⟩ question by the divisor, ⟨the greatest multiple of⟩ the part

(divisor) should be taken away in order ⟨from each place of the dividend⟩.
The operation of division has been surely laid down ⟨in this way⟩. /PV 9/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 9. Division. The verse does not specify the place where the quotient at each step is written

down. It is usually put on top of the dividend but any place on the calculating board could also be

used. For the actual procedure see Ex. 1 below.

The ⟨number of⟩ parts is written down below the term in question. Then, by the

⟨number of⟩ parts, the term in question is divided. Then, in order, the part is taken

away. This is surely called the operation of division. /BBA 9.1/

Others’ sūtra:

⟨When⟩ there is not the part ⟨in the term in question⟩, the ⟨partial⟩ quo-
tient is zero./S3/

/BBA 9.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.2. A supplementary rule (S3) is cited here. It is to be used when the number at a place of
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the dividend is too small to be divided by the divisor during the division procedure. This occurs in

Exs. 2, 4, 8, and 10.

First example. Four hundred and eighty-eight drammas into four parts. Setting-

down in full condition: 4 8 8

4 parts
The part being dropped ⟨from the question,

i.e., the dividend⟩, obtained is 122 drammas. Likewise, in partial condition, i.e.,

setting-down of halves of both the quantity in question and the quantity of parts:
244

2 parts
⟨These are⟩ half of the question and half of the ⟨number of⟩ parts. The

part being dropped ⟨from the question⟩, obtained is 122 drammas. In this manner,

having reduced ⟨both the question and the number of parts⟩ into one third, one

fourth, ⟨etc.⟩, the ⟨number of⟩ parts is given, and in the same way ⟨as above⟩ one

obtains the fruit (quotient). /BBA 9.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.3. Ex. 1 for division: 488 drammas ÷ 4 = 122 drammas. This calculation may be recon-

structed as follows.

1) Write down the divisor below the highest place of the dividend:
4 8 8

4

2) Divide the upper 4 by the lower 4, that is, take away the greatest multiple of the divisor from

the corresponding place of the dividend (4− 4 · 1 = 0), and write down the quotient (1) above the

divisor (4):

1

8 8

4

3) Move the divisor to the right by one place:

1

8 8

4

4) Divide the upper 8 by the divisor (8 − 4 · 2 = 0), and write down the quotient (2) above the

divisor (4):

1 2

8

4

5) Move the divisor to the right by one place:

1 2

8

4

6) Do the same as in step 4:

1 2 2

4
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Hence the quotient is 122.

The division may be made after the dividend and the divisor are reduced by a common factor.

Second example. Three hundred and twenty-seven drammas into three parts.

Setting-down: 327

3 parts
Obtained is 109 drammas. /BBA 9.4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.4. Ex. 2: 327 drammas ÷ 3 = 109 drammas.

Third example. Four thousand and ninety-six drammas into sixteen parts.

Setting-down: 4096 into 16 parts. Obtained is 256 drammas. /BBA 9.5/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.5. Ex. 3: 4096 drammas ÷ 16 = 256 drammas.

Fourth example. Eleven thousand six hundred and sixty-four drammas into one

hundred and eight parts. Setting-down: 11664 into 108 parts. Obtained is 108

drammas per part. /BBA 9.6/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.6. Ex. 4: 11664 drammas ÷ 108 = 108 drammas.

Fifth example. Thirty thousand two hundred and seventy-six drammas into

eighty-seven parts. Setting-down: 30276 into 87 parts. Obtained is 348 drammas

per part. /BBA 9.7/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.7. Ex. 5: 30276 drammas ÷ 87 = 348 drammas.

Sixth example. One laks.a fifty-six thousand twenty-five drammas into three hun-

dred and ninety-five parts. Setting-down: 156025 into 395 parts. Obtained is 395

drammas per part. /BBA 9.8/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.8. Ex. 6: 156025 drammas ÷ 395 = 395 drammas.

Seventh example. Fourteen laks.a sixty-six thousand five hundred and twenty-one

drammas into twelve hundred and eleven parts. Setting-down: 1466521 into 1211

parts. Obtained is 1211 drammas per part. /BBA 9.9/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.9. Ex. 7: 1466521 drammas ÷ 1211 = 1211 drammas.
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Eighth example. One kot.i ninety-three laks.a forty-five thousand and six hundred

drammas into eighteen hundred and eight parts. Setting-down: 19345600 into 1808

parts. Obtained is 10700 drammas per part. /BBA 9.10/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.10. Ex. 8: 19345600 drammas ÷ 1808 = 10700 drammas.

Ninth example. One kot.i and three drammas into thirteen parts. Setting-down:

10000003 into 13 parts. Obtained is 769231 drammas per part. /BBA 9.11/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.11. Ex. 9: 10000003 drammas ÷ 13 = 769231 drammas. This is a prime number.

Tenth example. One laks.a and one drammas into eleven parts. Setting-down:

100001 into 11 parts. Obtained is 9091 drammas per part. /BBA 9.12/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 9.12. Ex. 10: 100001 drammas ÷ 11 = 9091 drammas. This is a prime number.

Thus, the division is completed. /BBA 9.13/

Now, the fifth sūtra for various purposes. The procedures for various purposes,

such as square, cube, square root, multiplication of fractions, three-quantity oper-

ation, inverse three-quantity operation, investment, measurement of gold, measure-

ment of fields and clothes, measurement of excavations, timbers, stones, storehouses,

and piling ⟨of bricks⟩, measurement of circular timbers, stones, pillars, and wells,

measurement of spheres, measurement of the heaped-up grains, measurement of

shadows, measurement of daylight, measurement of the noon ⟨shadow lengths in⟩
feet, etc., will ⟨hereafter⟩ be told in order. /BBA 10–26.0/

The former half ⟨of verse 10⟩ on the square./BBA 10 1.0/

In the product of two like quantities, only the square will be produced.

/PV 10 1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 10 1. Square. n2 = n× n.

Two like (tulya: śar̄ıs.̄ı) quantities are multiplied ⟨with each other⟩. It becomes

the square. /BBA 10 1.1/

Ex. What are the squares of one, two, three, four, five, fifteen, twenty-five,

and two hundred and thirty-five? Setting-down: 1 2 3 4 5 15 25 235

1 2 3 4 5 15 25 235

Obtained is the squares, 1, 4, 9, 16, 25, 225, 625, and 55225. /BBA 10 1.2/
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 10 1.2. Examples for square. 1. 12 = 1. 2. 22 = 4. 3. 32 = 9. 4. 42 = 16. 5. 52 = 25. 6.

152 = 225. 7. 252 = 625. 8. 2352 = 55225.

Thus the square. /BBA 10 1.3/

The latter half ⟨of verse 10⟩ on the cube./BBA 10 2.0/

In the product of three like terms the cube will surely be produced. /PV

10 2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 10 2. Cube. n3 = n× n× n.

Three like (tulya: śar̄ıs.ām. ) terms are multiplied ⟨with each other⟩. It becomes

the cube. /BBA 10 2.1/

Ex. What are the cubes of one, two, three, four, five, fifteen, and twenty-five?

Setting-down: 1 2 3 4 5 15 25

1 2 3 4 5 15 25

1 2 3 4 5 15 25

Obtained are the cubes, 1, 8, 27, 64,

125, 3375, and 15625. /BBA 10 2.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 10 2.2. Examples for cube. 1. 13 = 1. 2. 23 = 8. 3. 33 = 27. 4. 43 = 64. 5. 53 = 125. 6.

153 = 3375. 7. 253 = 15625.

Thus the cube. /BBA 10 2.3/

Now, the square root./BBA 11–12.0/

Having abandoned a square from the ⟨highest⟩ odd ⟨place⟩, one should

divide the next ⟨place⟩ by twice ⟨the square root⟩, put the quotient into

the line ⟨of the roots⟩, and subtract its square ⟨from the next⟩. /PV

11/ Having doubled ⟨the square root⟩ as before, and slid that ⟨line of the

quotients to the next place⟩, one should divide the next. This ⟨procedure⟩
should be done at the succeeding ⟨places⟩ also. ⟨Finally⟩, one should halve

what has been doubled. /PV 12/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 11–12. Square root. For the actual procedure see the Note for the next paragraph (BBA 11–

12.1) below.



SCIAMVS 18 The Bālabodhāṅkavr.tti 83

Odd, even, odd. From the ⟨highest⟩ odd term a square is dropped. Then, having

doubled the square root, ⟨the result is⟩ written down below the next (para: āgilā)

digit. And after seeing ⟨the operation⟩ reached there part is dropped (i.e., the upper

digits are divided by the lower). Then, it is the quotient. It is written down in

the line ⟨of the quotients⟩. And its square is dropped ⟨from the next place⟩. Then,
having doubled the digit obtained ⟨as a quotient⟩ through the previous procedure,

⟨the result⟩ is written down below the digit next (para: āgilā) starting from there.

This procedure is further carried out in exactly the same way. Then, half of those

which have been doubled is made. It becomes the square root. /BBA 11–12.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 11–12.1. This procedure may be illustrated by Ex. 8 of the next paragraph (BBA 11–12.2) as

follows.

1) Write down the number whose square root is required: 5 5 2 2 5

2) Subtract a square number (4) from the highest square place (5), and write down its root below

it:

1 5 2 2 5

2

3) Double the root (2) and move the result (4) to the right by one place:

1 5 2 2 5

4

4) Divide the upper digits (15) by the lower (4), and write down the quotient (3) below the next

place (2):
3 2 2 5

4 3

5) Subtract the square of the quotient (3) from the upper (32):
2 3 2 5

4 3

6) Double the quotient (3) just obtained:
2 3 2 5

4 6

7) Move the lower digits (46) to the right by one place:
2 3 2 5

4 6

8) Divide the upper digits (232) by the lower (46), and write down the quotient (5) in the next

place:

2 5

4 6 5

9) Subtract the square of the quotient (5) just obtained from the upper digits (25):
0

4 6 5

10) Halve the digits obtained by doubling:
0

2 3 5

Hence follows
√
55225 = 235.
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Exs. Setting-down of the results of the square told first: 1, 4, 9, 16, 25, 225, 625,

55225. The roots obtained are 1, 2, 3, 4, 5, 15, 25, 235. /BBA 11–12.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 11–12.2. Examples for the square roots. 1.
√
1 = 1. 2.

√
4 = 2. 3.

√
9 = 3. 4.

√
16 = 4. 5.

√
25 = 5. 6.

√
225 = 15. 7.

√
625 = 25. 8.

√
55225 = 235. Cf. the examples for square in BBA

10 1.2.

Thus the square root. /BBA 11-12.3/

Multiplication of fractions./BBA 13.0/

The integer should be multiplied by the ⟨other⟩ integer. Both fractional

parts for the denominator too ⟨should be multiplied⟩ by them (i.e., by the

integers). And those fractional parts are mutually ⟨multiplied with each

other⟩. ⟨In this way,⟩ one can obtain the fruit (product) produced from

fractions. /PV 13/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 13. Multiplication of numbers with fractional parts. Let ai and bi (i = 1, 2) be the integral and

fractional parts of two numbers for a certain common denominator d. That is, (a1; a2) = a1 + a2/d

and (b1; b2) = b1 + b2/d. Then, (a1; a2)× (b1; b2) = a1b1 +(a1b2 +a2b1)/d+a2b2/d
2 = (a1b1; a1b2 +

a2b1, a2b2). This is basically the same as the Gomūtrikā method of multiplication. See the Note

for BBA 8.6. Śambhunātha’s version (verse 15) prescribes the ordinary multiplication and division

of fractions, that is, b
a
× d

c
= bd

ac
and b

a
÷ d

c
= b

a
× c

d
= bc

ad
.

In the multiplication of fractions, the integer is multiplied by the ⟨other⟩ integer.
Then, the fractional parts for the denominator are multiplied by the ⟨opposite⟩
integer. Then, the fractional parts for the denominator are mutually multiplied.

The fruit (product) is obtained. /BBA 13.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 13.1. The second sentence, as it occurs in both MSS, reads, “Then, the denominator is

multiplied by the integer,” but this does not make sense. I supplied the word am. śa (fractional part)

after the cheda (denominator) according to PV 13.

First example. Here, the standard for gaja is the greater aṅgula. There are

twenty-four aṅgulas in one gaja. Bought is 1 banner. Length ten gajas and twelve

aṅgulas. Width one gaja and eight aṅgulas. Setting-down: 10 || length

1 | 2 width
One

gaja is multiplied by ten gajas; produced is ten gajas. Likewise, one gaja is multi-

plied by twelve aṅgulas; produced is 12 aṅgulas. Of these ⟨aṅgulas⟩, a half gaja is

produced: 0||. Likewise, ten gajas is multiplied by eight aṅgulas; produced is eighty
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aṅgulas. Of these ⟨aṅgulas⟩, three gajas and eight aṅgulas are produced: 3|2. Like-
wise, eight aṅgulas is multiplied by twelve aṅgulas; produced is ninety-six vyaṅgulas.

Of these ⟨vyaṅgulas⟩, four aṅgulas is produced: 0, 4. Obtained in the summation ⟨of
these results⟩ in one place is 14 gajas. /BBA 13.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 13.2. Ex. 1 for the multiplication of fractions: Area of a rectangular banner, whose length

and width are respectively 10 gajas 12 aṅgulas and 1 gaja 8 aṅgulas, where 1 gaja = 24 aṅgulas.

According to the commentator, the aṅgula employed here is the “greater” (jes. t.ha, Skt. jyes.t.ha) one.

In the calculation, another, smaller unit vyaṅgula is also used. It is obviously one twenty-fourth of

the aṅgula, although no definition is given here. The naming with the prefix vi- for the smaller unit

with the same denominator (d in the Note for PV 13 above) was popular in India: 602 vighat.ikās

= 60 ghat.ikās = 1 day and night, 602 vikalās = 60 kalās = 1 degree of arc, etc.

Solution: 1 gaja ×10 gajas = 10 gajas, 1 gaja ×12 aṅgulas = 12 aṅgulas, 10 gajas ×8 aṅgulas = 80

aṅgulas = 3 gajas 8 aṅgulas, 8 aṅgulas ×12 aṅgulas = 96 vyaṅgulas = 4 aṅgulas; 10 + 0; 12 + 3; 8 +

0; 4 = 14 gajas.

A short vertical stroke used in the table indicates a quater of the unit. Since the gaja of this example

is defined as 24 aṅgulas, one stroke represents 6 aṅgulas.

Between the words, niyojane (“in the summation”) and labdha (“obtained”), J has the table,

10

0||
3|2
S4

14

The first four rows of this table list the four products obtained by partial multiplication and the last

row the sum of them. It is noteworthy that the two symbols, śūnya (a small circle) in the second

row and avagraha (an S-like symbol) in the fourth row, are used for the same purpose, that is, for

indicating that the integer part of gaja does not exist. Originally, the avagraha is a symbol used in

Devanāgar̄ı script for indicating the omission of the initial a of words after words ending in -e or -o

(including -o from -as).

Second example. Here, the standard for gaja is the visā. There are twenty, 20,

visās in one gaja. Bought is a piece of land. Length twenty-five gajas and fourteen

visās. Width sixteen gajas and ten visās. Setting-down:
25 || 4 length

16 || width
Sixteen gajas is multiplied by twenty-five gajas; produced is 400 gajas. Likewise,

sixteen gajas is multiplied by fourteen visās; produced is two hundred and twenty-

four visās, 224. Of these ⟨visās⟩, 11,4 gajas is produced. Likewise, ten visās is

multiplied by twenty-five gajas; produced is two hundred and fifty visās, 250. Of

these ⟨visās⟩, 12|| gajas is produced. Likewise, ten visās is multiplied by fourteen
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visās; produced is one hundred and forty visām. sas. Of these ⟨visām. sas⟩, 0| 2 visās is

produced. Obtained in the summation ⟨of these results⟩ in one place is 424,1 gajas.

In this way, cloth and land are measured. /BBA 13.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 13.3. Ex. 2 for the multiplication of fractions: Area of a piece of land, whose length and width

are respectively 25 gajas 14 visās and 16 gajas 10 visās, where 1 gaja = 20 visās. In the solution,

another, smaller unit visām. sa is used in the sense of one twentieth of the visā. Although the unit

name visām. sa is corrupted in this paragraph in both manuscripts, B and J, it can be confirmed by

another occurrence in BBA 17 1.3.

Solution: 25 gaja ×16 gajas = 400 gajas, 16 gaja ×14 visās = 224 visās = 11 gajas 4 visās, 25 gajas

×10 visās = 250 visās = 12 gajas 10 visās, 10 visās ×14 visās = 140 visām. sas = 0 gaja 7 visās;

400 + 11; 4 + 12; 10 + 0; 7 = 424; 1 gajas.

Here also, a short vertical stroke indicates a quater of the unit. Since the gaja of this example is

defined as 20 visās, one stroke represents 5 visās. Cf. the previous Note (BBA 13.2).

J uses the avagraha twice in this paragraph but it is not for indicating non-existence as in the table

that J adds in the previous paragraph but simply for separating the two notational places, gaja and

visā.

Thus the multiplication of fractions. /BBA 13.4/

Now, the former half ⟨of verse 14⟩ for the three-quantity operation. /BBA 14 1.0/

The product of the middle and the first ⟨digits is⟩ first ⟨made, and then⟩
divided by the last in the three-quantity operation. /PV 14 1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 14 1. Three-quantity operation. If a : b = c : x, then x = (bc)/a. The rule of this hemistich

is applied to the three numbers, a, b, and c arranged in a horizontal row: a/ b/ c/. In the verse,

these are called respectively “the last,” “the middle,” and “the first.” The same nomenclature is

used also for the rule of the inverse three-quantity operation (PV 14 2), but it is most unusual.

Most other works on pāt.ı̄ use the same terms in the reverse order. Śambhunātha’s version (verse

16) follows the latter.

In the three-quantity operation, the first digit is multiplied by the middle and

then part is given (i.e., the product is divided) by the last. The fruit is obtained.

/BBA 14 1.1/

First example. Rice: Five man. as are obtained for twenty-one drammas. Then,

how many drammas are ⟨necessary⟩ for ninety man. as? Setting-down: 5, 21, 90.

Obtained is 378 drammas. /BBA 14 1.2/
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 14 1.2. Ex. 1 for the three-quantity operation: rice (quantity-price). 5 man. as : 21 drammas

= 90 man. as : x. Answer: 378 drammas.

Second example. Kidney-beans: Six man. as are obtained for twenty-three dram-

mas. Then, how much is ⟨obtained⟩ for eighty-one drammas? Setting-down: 23, 6,

81. Obtained is 21 man. as 5 seras and part ⟨of sera⟩, 5
23 . /BBA 14 1.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 14 1.2. Ex. 2 for the three-quantity operation: Kidney-beans (price-quantity). 23 drammas :

6 man. as = 81 drammas : x. Answer: 21 man. as 5 5
23

seras.

Thus the three-quantity operation. /BBA 14 1.4/

The latter half ⟨of verse 14⟩ on the inverse three-quantity operation./BBA 14 2.0/

In the inverse ⟨three-quantity operation⟩, the product of the middle and

the last ⟨digits⟩ is divided by the first. One shall obtain the fruit. /PV

14 2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV14 2. Inverse three-quantity operation. If the fruit (x) decreases when the requisite (c) increases,

then the rule of this hemistich is applied to: a/ b/ c/. That is, x = (ab)/c.

In the inverse three-quantity operation, the last digit is multiplied by the middle

and part is given (i.e. divided) by the first. The fruit is obtained. /BBA 14 2.1/

First example. A woman eighty years old is obtained for forty t.aṅkas. Then, how

much is ⟨a woman⟩ of sixteen years old? Setting-down: 80, 40, 16. Obtained is the

price of a female servant of sixteen years old, 200 t.aṅkas. /BBA 14 2.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 14 2.2. Ex. 1 for the inverse three-quantity operation: women (age-price). 80 years/ 40

t.aṅkas/ 16 years/. Answer: 200 t.aṅkas.

Second example. A pearl is obtained for twenty-five drammas of one hundred

cad. atu t.aṅkas. Then, for how many ⟨drammas of⟩ sixty cad. atu t.aṅkas is ⟨the same⟩
obtained? Setting-down: 100, 25, 60. Obtained is 41 drammas 2 jathalas. /BBA

14 2.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 14 2.3. Ex. 2 for the inverse three-quantity operation: coins (quality-number). 100 cad. atu

t.aṅkas/ 25 drammas/ 60 cad. atu t.aṅkas/. Answer: 41 drammas 2 jathalas. As this answer must be
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equal to 100·25
60

= 41 2
3
drammas, the monetary unit jathala is equivalent to 1/3 dramma.

Thus the inverse three-quantity operation. /BBA 14 2.4/

Investment./BBA 15.0/

Multiplication in order, of the ⟨number of⟩ units of ⟨each of⟩ the various

investments by the produce ⟨in partnership is made⟩. From the division

⟨either of each product or of the produce⟩ by the sum ⟨of the investments⟩,
two quotients ⟨are obtained. In the latter case, the quotient is multiplied

by each investment.⟩ It (the result) shall be severally the fruit (share).

/PV 15/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 15. Investment. Let ai be the investment of the i-th person and M the total profit (or

production) obtained from the investments. Then, the share of each person is,

pi =
aiM

A
, or pi =

M

A
· ai,

where A = a1 + a2 + · · · + an. Not only the words “two quotients” (dvaȳı labdh̄ı ) in verse 15 but

also the commentary (BBA 15.1–2) suggest that verse 15 prescribes the above two formulas. But

the verse does not mention the multiplication by ai in the latter formula. Śambhunātha’s version

(verse 17) prescribes the former only.

“Multiplication” (vadha: gun. ākāra) of “various”–many kinds of–“investments”–

parts–by the “produced” thing is made. And “the sum of the units of the invest-

ments” is made. And a part is given (i.e., a division is made), in order, ⟨of each
product⟩ by it. The fruit (share) is obtained severally. /BBA 15.1/

Likewise, the second method. “The sum of the units of the various investments”

is made. And by it is given a part (i.e., is made a division) of “the produced” thing.

The fruit for one division (i.e., for one unit of investment) is obtained. Then, a

multiplication ⟨of the result⟩ is made by so much part as one has ⟨in the investment⟩.
In this manner, the fruits (shares) are obtained severally. /BBA 15.2/

First example. Having sowed seeds two, three, four and five sēıs severally on

four seed-plots, two hundred and ten ⟨sēıs of seeds⟩ were produced ⟨in total⟩. How

much was produced where (on each seed-plot)? Setting-down: Seeds, 2, 3, 4, 5

sēıs. Produce is 210. First method. Two hundred and ten are multiplied by two.

Four hundred and twenty are produced: 420. Two hundred and ten are multiplied

by three. Six hundred and thirty are produced: 630. Two hundred and ten are

multiplied by four. Eight hundred and forty are produced: 840. Two hundred and

ten are multiplied by five. Ten hundred and fifty are produced: 1050. And the sum
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of the seeds is fourteen sēıs, 14. Division by this: When the divisions are made, the

quotients are severally the fruits (shares), 30, 45, 60, and 75. /BBA 15.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 15.3. Ex. 1 for the investment: seeds. Given: ai = (i + 1) sēıs (i = 1, 2, 3, 4), M = 210 sēıs.

Solution by the 1st method: a1M = 2 · 210 = 420, a2M = 2 · 210 = 630, a3M = 2 · 210 = 840,

a4M = 2 · 210 = 1050. A = a1 + a2 + a3 + a4 = 14 sēıs. a1M/A = 30, a2M/A = 45, a3M/A = 60,

a4M/A = 75. The unit is sēı.

Second method. The sum of the seeds is fourteen sēıs, 14. The produce is two

hundred and ten sēıs, 210. The quotient, 15 sēıs, of the division is the fruit (share)

for one part. Multiplied by two, 30. Multiplied by three, 45. Multiplied by four, 60.

Multiplied by five, 75. /BBA 15.4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 15.3. Ex. 1 for the investment solved by the 2nd method. M/A = 210/14 = 15 sēıs/sēı.

Therefore, (M/A) · a1 = 30, (M/A) · a2 = 45, (M/A) · a3 = 60, (M/A) · a4 = 75. The unit is sēı.

Second example. There are sixteen hundred t.aṅkas in ⟨the hand of⟩ a village-

born man. ⟨His⟩ investments in three ⟨parts⟩ are one hundred, five hundred, and one

thousand. The ⟨total⟩ produce (i.e., profit) is two hundred t.aṅkas. How much is ⟨the
share⟩ for which ⟨part⟩? Setting-down: Investments 100, 500, 1000. Produce 200.

First method. Two hundred multiplied by one hundred become twenty thousand,

20000. Two hundred multiplied by five hundred become one laks.a, 100000. Two

hundred multiplied by one thousand become two laks.as, 200000. The sum of the

⟨three⟩ parts of the investment is sixteen hundred t.aṅkas, 1600. Division by this:

When the division is made, the quotients are severally 12∥, 62∥, and 125 t.aṅkas.

/BBA 15.5/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 15.5. Ex. 2 for the investment: money. Given: a1 = 100, a2 = 500, a3 = 1000. M = 200. The

unit is t.aṅka. Solution by the 1st method: a1M = 100 · 200 = 20000, a2M = 500 · 200 = 100000,

a3M = 1000·200 = 200000. A = a1+a2+a3 = 1600. a1M/A = 12 1
2
, a2M/A = 62 1

2
, a3M/A = 125.

Second method. The sum of the ⟨three⟩ parts of the investment is 1600 t.aṅkas.

The produce is 200 t.aṅkas. The ⟨number of⟩ jayasthalas for these is 9600. Division

by sixteen hundred ⟨is made⟩; Obtained is 6 jayathalas per t.aṅka. ⟨This,⟩ when

multiplied by one hundred, is 12∥ t.aṅkas; when multiplied by five hundred, is 62∥
t.aṅkas; and when multiplied by one thousand, is 125 ⟨t.aṅkas⟩. /BBA 15.6/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 15.6. Ex. 2 for the investment solved by the 2nd method. M = 200 t.aṅkas = 9600 jayasthalas.

M/A = 9600/1600 = 6 jayasthalas/t.aṅka. Therefore, (M/A) · a1 = 600 jayasthalas = 12 1
2
t.aṅkas,
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(M/A) · a2 = 3000 jayasthalas = 62 1
2
t.aṅkas, (M/A) · a3 = 6000 jayasthalas = 125 t.aṅkas.

Thus the investment. /BBA 15.7/

Now, the calculation of gold./BBA 16.0/

The sum of ⟨the products of⟩ the various gold pieces and their colors is

divided by ⟨the sum of⟩ the gold pieces. The digit obtained should be

known as the color ⟨of the mixture⟩. ⟨The same sum,⟩ divided by the

color, is the gold ⟨mixture⟩. /PV 16/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 16. The word “gold” (suvarn. a/svarn. a) here means the weight of a gold piece, and “color”

(varn. a/varn. ikā) its purity. The highest purity is 16. This verse in its present form lacks words for

“product” and “sum,” which are indispensable for the rule. When vi and wi denote respectively

the purity and the weight of the i-th gold piece (i = 1, 2, ..., n) and V and W those of the mixture,

V =
v1w1 + v2w2 + · · ·+ vnww

W
,

W =
v1w1 + v2w2 + · · ·+ vnww

V
.

The latter formula is meaningful only when the gold pieces lose their weights in the process of

purification, because otherwise W is simply the sum of wi.
1

Having made the vānās of individual gold pieces into one, ⟨the sum is⟩ divided

by the gold. Then, the color (vān̄ı ) is obtained. ⟨The same sum⟩ is divided by the

color. Then, the gold is obtained. /BBA 16.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 16.1. The word vān̄ı (Skt. varn. ikā, lit. “color”) means purity, whereas the word vānā

(Skt. varn. aka, lit. “color”) here means the product of the weight and the purity of a gold piece.

Example. ⟨First gold piece: Weight is⟩ eight gad̄ıyān. as, color is twelve, and

vānā is ninety-six. Likewise, ⟨another gold piece: Weight is⟩ four gad̄ıyān. as, color

is fourteen, and vānā is fifty-six. Setting-down: gad̄ı 8 color 12 vānā 96

gad̄ı 4 color 14 vānā 56
When

added together, ⟨the weight is⟩ 12 gad̄ıyān. as and vānā 152. Division of the colors

(here in the sense of vānā) by the gold ⟨is made⟩. Obtained is color 12 and 2
3 part.

Likewise, ⟨let⟩ the color of the cooked (i.e., refined) ⟨alloy⟩ be thirteen, 13. Division

⟨of the same vānā ⟩ by it ⟨is made⟩. Obtained is gold 11 gad̄ıyān. as and 9
13 part.

/BBA 16.2/

1 For the Indian systems of expressing the purity of gold, see Sarma (1983).
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 16.2. Ex. for the calculation of gold: purity and weight of the mixture. Given: v1 = 12 varn. as,

v2 = 14 varn. as, w1 = 8 gad̄ıyān. as, w2 = 4 gad̄ıyān. as. Solution: v1w1 = 96 vānās, v2w2 = 56 vānās.

If the two gold pieces are simply smelted into one alloy, then W = w1 + w2 = 12 gad̄ıyān. as, and

V = (v1w1 + v2w2)/W = 152/12 = 12 2
3
varn. as. If they are smelted with refinement into one alloy

having the purity V = 13, then W = (v1w1 + v2w2)/V = 152/13 = 11 9
13

gad̄ıyān. as. When I was

writing my paper of 1991, I could not understand the two syllables padyu in the manuscript and

gave an inaccurate comment on this calculation (Hayashi 1991, 431), but now I think that the padyu

is a misspeling of pakka or pakva (“cooked”), which means “refined” in the calculation of gold. See

PG 53, E63, E64; GSS 6.182–91; GSK 3.18 (pakkha for pakva) (cf. SaKHYa 2009, 138).

Thus the calculation of gold. /BBA 16.3/

Measurement of fields. There are nine forms of fields. The former half ⟨of verse
17⟩ on quadrilaterals. /BBA 17 1.0/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 17 1.0. Verses 17–20 treat the following plane figures.

17 1: sama- and d̄ırgha-caturasra (square and oblong, i.e., rectangle).

17 2: vis.ama-caturasra (irregular quadrilateral) with lamba (perpendicular).

18 1: trikon. a (triangle) with lamba (perpendicular).

18 2 (+ S4): vr. tta (circle).

19: tryasra and caturasra (tri- and quadri-lateral) without lamba (perpendicular).

20 1: cāpa (bow, i.e. circle segment).

20 2: nemi (rim, i.e. annular figure) and vis.ama (irregular figures). The latter include muraja

(drum), yava (barleycorn), vajra (thunderbolt), ardhacandra (half moon), and pañcabhuja (five-

armed).

The “nine forms” mentioned in 17 1.0 seem to be the following. 1. Rectangle (17 1). 2. Quadri-

lateral with a perpendicular (17 2). 3. Trilateral with a perpendicular (18 1). 4. Circle (18 2). 5.

Trilateral without a perpendicular (19). 6. Quadrilateral without a perpendicular (19). 7. Circle

segment (20 1). 8. Rim (20 2). 9. Irregular figures (20 2).

In the case of equal and long quadrilaterals, the product of the arm and

the upright is the fruit (area). /PV 17 1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 17 1. Equal and long quadrilaterals (square and oblong). Let a and b be the two orthogonal

sides (a = b for a square). Then, the area is: A = ab.

In an equi-quadrilateral (i.e., a square) and an oblong, the length is multiplied

by the width. The fruit (area) is obtained. /BBA 17 1.1/
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First example. Equal. Length in gajas four. Width in gajas four. Setting-down

of the form:

4 4

4

4

⟨Figure 3⟩

Four by four make sixteen. Obtained is 16 gajas. /BBA 17 1.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 17 1.2. Ex. 1 for squares. 1.1. Given integers: a = b = 4 gajas. Solution: A = 4 ·4 = 16 gajas.

Fractions. Length in gajas four and a half. Width in gajas four and a half.

Setting-down of the form:

4 ।।

4 ।।4 ।।

4 ।।

⟨Figure 4⟩

Like multiplication of fractions. The standard for gaja is the visās. Four by

four make 16. Likewise, ten visās, multiplied by four, become 40 visās. Of these,

2 gajas are produced. Likewise, ten visās, multiplied by four, become 40 visās. Of

these, 2 gajas are produced. Ten visās are multiplied by ten visās. 100 visām. sas

are produced. Of these, five visās are produced, 5. In the summation, twenty and a

quarter gajas are produced, 20|. /BBA 17 1.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 17 1.3. Ex. 1 for squares (cont.). 1.2. Given fractions: a = b = 4 1
2
gajas. Solution (as

in the multiplication of fractions, PV 13): A = 4 1
2
· 4 1

2
= (4; 10) · (4; 10) = (16; 40 + 40, 100) =

(16 + 2 + 2; 5) = (20; 5) = 20| gajas.

Second ex. Length in gajas four. Width in gajas two. Setting-down of the form:

2

4

4

2

⟨Figure 5⟩

Four by two make eight. Obtained is 8 gajas. /BBA 17 1.4/
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 17 1.4. Ex. 2 for oblongs. 2.1. Given integers: a = 4 gajas and b = 2 gajas. Solution:

A = 4 · 2 = 8 gajas.

Fractions. Length in gajas four and a half. Width in gajas two and a half.

Setting-down of the form:

4 ।।

2 ।।

4 ।।

2 ।।

⟨Figure 6⟩

Obtained by the multiplication, as in the previous “Fractions” (17 1.3), is eleven

and a quater gajas, 11|. /BBA 17 1.5/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 17 1.5. Ex. 2 for oblongs (cont.). 2.2. Given fractions: a = 4 1
2
gajas, b = 2 1

2
gajas. Solution

(as in BBA 17 1.3): A = 4 1
2
· 2 1

2
= (4; 10) · (2; 10) = (8; 40+ 20, 100) = (8+ 2+ 1; 5) = (11; 5) = 11|

gajas.

The latter half ⟨of verse 17⟩ on inequi-⟨lateral⟩ quadrilaterals./BBA 17 2.0/

In inequi⟨-lateral quadrilaterals⟩, half the sum of the earth (base) and the

face, multiplied by the perpendicular, is the fruit (area). /PV 17 2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 17 2. Area of an inequilateral quadrilateral. Let a, b, c, and d be the four sides (earth, arm,

face, arm) of an inequilateral quadrilateral, and h its perpendicular (height). Then, its area is:

A =
a+ c

2
· h.

If the quadrilateral is a trapezium, the area obtained is exact; otherwise the result is only approxi-

mate.

In inequi-⟨lateral⟩ quadrilaterals, having made the sum of the gajas of the earth

and the face, half ⟨of the result⟩ is made. Then, ⟨the half⟩ is multiplied by the

perpendicular. The fruit (area) is obtained. /BBA 17 2.1/

Ex. One arm in gajas thirteen. The second ⟨arm⟩ in gajas thirteen. Face in gajas

four. Earth in gajas fourteen. Perpendicular in gajas twelve. Setting-down of the

form:
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13

14

4

12
13

⟨Figure 7⟩

Obtained is 108 gajas. /BBA 17 2.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 17 2.2. Ex. for inequilateral quadrilaterals. Given: a = 14, b = 13, c = 4, d = 13, and h = 12

gajas. Solution: A = 14+4
2

· 12 = 108 gajas. The figure intended here is a traditional trapezium (see

Hayashi 2013b, 319).

The former half ⟨of verse 18⟩ on a triangle./BBA 18 1.0/

The product of half the vasudhā (earth, i.e. base) and the perpendicular is

the fruit (area) in a field having three corners. /PV 18 1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PB 18 1. Area of a triangle. Let a, b, and c, be the three sides (earth, arm, arm) of a triangle, and

h its perpendicular (height). Then, its area is:

A =
a

2
· h.

In a field having three corners, the vasudhā is called bhūmi (earth, i.e. base). Its

half is made. And ⟨the result⟩ is multiplied by the perpendicular. The fruit (area)

is obtained. /BBA 18 1.1/

Ex. One arm in gajas thirteen. The second ⟨arm⟩ in gajas thirteen. Earth in

gajas ten. Perpendicular in gajas twelve. Setting-down of the form:

13

10

12

13

⟨Figure 8⟩

Obtained is 60 gajas. /BBA 18 1.2/
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 18 1.2. Ex. for triangles. Given: a = 10, b = 13, c = 13, and h = 12 gajas. Solution:

A = 10
2
· 12 = 60 gajas. This is also a traditional example (see Hayashi 2013b, 319).

The latter half ⟨of verse 18⟩ on a circular field./BBA 18 2.0/

The product of the circumference by one fourth of the diameter is ⟨the
area of⟩ the circle. /PV 18 2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 18 2. Area of a circle. Let d and C be the diameter and the circumference of a circle. Then,

its area is:

A = C · d
4
.

In a circular field, the digit of the circumference is multiplied by a fourth part of

the diameter. The fruit (area) of the circle is obtained. /BBA 18 2.1/

Likewise, the measurement of the circumference.

Three times the diameter, increased by its sixth part, is the circumference.

/S4/

Having made three times the digit of the diameter, ⟨the result is⟩ added into one sixth

part ⟨of the diameter⟩. Then, the fruit (length) of the circumference is obtained.

/BBA 18 2.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 18 2.2. A formula for the circumference of a circle is cited here (S4).

C = 3d+
d

6
.

It has been conjectured that this value, 3 1
6
or 19

6
, originates from an approximation to the Jaina

value of π,
√
10, that is,

√
10 =

√
32 + 1 ≈ 3 + 1

2·3 .
1

Ex. Circumference in gajas nineteen. Diameter in gajas six. Setting-down of the

form:

6 19

⟨Figure 9⟩

1 See, for example, Gupta (1975, 43).
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Obtained is 28|| gajas. /BBA 18 2.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 18 2.3. Ex. for circles. Given: C = 19, d = 6 gajas. Solution: A = 19 · 6
4
= 28 1

2
= 28|| gajas.

⟨The areas of⟩ tri- and quadri-laterals without a perpendicular./BBA 19.0/

Half the sum of the arms, ⟨placed⟩ fourfold, is ⟨severally⟩ decreased by

⟨one of ⟩ the arms. The square root of the product of them shall indeed

be the fruit (area) in a trilateral and also in a four-faced ⟨figure⟩ (i.e., a

quadrilateral). /PV 19/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 19. Areas of tri- and quadri-laterals without a perpendicular. Let a, b, c, and d be the four

sides of a quadrilateral or of a trilateral (in which case one of the sides, say d, is zero). Then, its

area is:

A =
√

(s− a)(s− b)(s− c)(s− d), where s =
a+ b+ c+ d

2
.

This is the so-called Brahmagupta’s formula, which gives the exact area when the quadrilateral is

cyclic; otherwise the result is only approximate. Śr̄ıdhara prescribes the same formula for “inequi-

perpendicular” (asamalamba) quadrilaterals, which are also called “non-straight-face” (anr. jumukha)

quadrilaterals (see Hayashi 2013b, 316–18).

This rule is not found in Śambhunātha’s version.

In quadri- and tri-lateral figures, having made the sum of the arms, half ⟨of the
result⟩ is made. Then, it is written down in four places. And from them ⟨severally⟩,
subtraction of the arms is made. Then, those remaining digits are multiplied ⟨with
each other⟩ in order. And then, one should take the square root ⟨of the product⟩.
In this way, the fruit (area) of the four-faced ⟨figure⟩ or of the triangle is obtained.

/BBA 19.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 19.1. The word rahita in regular Sanskrit means “deprived of” and, in mathematics, “decreased

by” but in this and another (24.1) paragraphs it is used in the sense of “remaining.” The same

usage is found in a Sanskrit arithmetical work, Is. t.āṅkapañcavim. śatikā, of Tejasim. ha (d. CE 1686),

a Jaina scholar who wrote in Gujarāt̄ı as well as in Sanskrit (see Hayashi 2006b, 136).

Ex. Setting-down of the form of the quadrilateral told above (17 2.2 with Fig.

7).
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13

14

4

13

⟨Figure 10⟩

Obtained is 108 gajas. Setting-down of the form of the trilateral told above

(18 1.2 with Fig. 8).

13

10

13

⟨Figure 11⟩

Obtained is 60 gajas. /BBA 19.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 19.2. Exs. for the formula without a perpendicular. 1. The “inequilateral quadrilateral”

treated in BBA 17 2.2. Given: a = 14, b = 13, c = 4, d = 13, and h = 12 gajas. Solution:

s = (a+ b+ c+ d)/2 = 22. A =
√

(22− 14)(22− 13)(22− 4)(22− 13) =
√
8 · 9 · 18 · 9 =

√
11664 =

108 gajas. This “inequilateral quadrilateral” is an isosceles trapezium and therefore cyclic. 2.

The trilateral treated in 18 1.2. Given: a = 10, b = 13, c = 13, and h = 12 gajas. Solution:

s = (a + b + c)/2 = 18. A =
√

(18− 10)(18− 13)(18− 13)(18− 0) =
√
8 · 5 · 5 · 18 =

√
3600 = 60

gajas.

The former half ⟨of verse 20⟩ on the bow field./BBA 20 1.0/

The product of the arrow and half the sum of the chord and the arrow,

increased by one eighteenth part ⟨of itself, is the fruit (area) of a bow field.⟩
/PV 20 1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 20 1. Area of a bow field (i.e., a circle segment). Let a and h be respectively the chord and the

arrow (height) of a bow field. Then, its area is:

A =
a+ h

2
· h+

1

18
·
(
a+ h

2
· h
)
.

This formula can be rewritten as:

A =
19

6
· (a+ h)h

6
,
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and therefore it is surmised that, like the formula of S4 cited in BBA 18 2.2 above, this formula

uses 19/6 for π (see Hayashi (1990, 1–2).1

In a bow field, having brought together the chord and the arrow in one place, half

⟨of the result⟩ is made. And one multiplies this digit by the arrow. Then, ⟨the result
is⟩ added to its one eighteenth part. The fruit (area) is obtained. /BBA 20 1.1/

Ex. Chord in gajas fourteen. Arrow in gajas four. Setting-down of the form:

14

4

⟨Figure 12⟩

Obtained is 38 gajas. /BBA 20 1.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 20 1.2. Ex. for bow figures. Given: a = 14 gajas, h = 4 gajas. Solution: a+h
2

· h = 36,

A = 36 + 36/18 = 38 gajas.

The latter half ⟨of verse 20⟩ on the rim figure./BBA 20 2.0/

In a rim shape and in ⟨any⟩ irregular ⟨figure⟩, the product of the width

and the length2 is the fruit (area). /PV 20 2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 20 2. Area of a rim figure. Consider a “rim figure” bordered by two concentric circles with

radii, r1 and r2 (0 ≤ r1 < r2). Let w and L be respectively the width of the rim figure and the

circumference of another concentric circle with radius (r1 + r2)/2. That is,

w = r2 − r1 and L = π(r1 + r2).

Then, the area AL of the rim figure is:

AL = πr22 − πr21 = π(r2 + r1)(r2 − r1) = Lw.

Let l be such a portion of L that is cut by the sector OAB. Then, the area Al of the partial rim

figure ABCD is:

Al =
l

L
·AL = lw.

Therefore, the rule of verse 20 2 can be applied for both the whole and the partial rim figures.

1 For an insightful discussion on the origin of this and related formulas, see Gupta (2011).

2lam. ba. Śambhunātha’s version reads d̄ırgha instead of lam. ba.
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O

A

B

L

l
w r1

r2

C

D

Figure N6: Rim figure

For other irregular figures the present rule only mentions the basic principle of calculation, “the

product of the width and the length” (cf. Keller 2006, I.42–49, II.40–45).

In a rim shape, in a surrounding wall of a castle, and in ⟨any⟩ irregular figure,

the width is multiplied by the length. The fruit (area) is obtained. /BBA 20 2.1/

Ex. Length in gajas five. Width in gajas three. Setting-down of the form:

3

5

3

⟨Figure 13⟩

Obtained is 15 gajas. /BBA 20 2.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 20 2.2. Ex. of a rim figure. Given: l = 5 gajas and w = 3 gajas. Solution: Al = 5 · 3 = 15

gajas.

Note that, when l = 5 and w = 3, we have r1 = 900
π

· 1
θ
− 3

2
, where θ is the central angle of the sector

OAB in Figure N6 above. Since r1 ≥ 0, we have θ ≤ 600
π

≈ 191; and when θ = 180, r1 ≈ 0.09, when

θ = 90, r1 ≈ 1.68, when θ = 60, r1 ≈ 3.27, when θ = 45, r1 ≈ 4.87, and when θ = 30, r1 ≈ 8.05. As

r1 for θ = 180 is too small, the θ intended by the author was most probably smaller enough than

that, say θ = 90, which is the case shown in Fig.13.

Likewise, investigation of ⟨irregular⟩ figures such as a drum, a barleycorn shape,

a thunderbolt shape, a half moon, and a five-armed. ⟨First of all⟩, investigation of

a drum figure. ⟨Setting-down of the form of⟩ a drum figure:

2

3

210

⟨Figure 14⟩

Produced are one quadrilateral and two bows. Form:
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2 2

10

10

3

10

3

10

⟨Figure 15⟩

Obtained by means of ⟨the rules⟩ “the product of the arm and the upright ...”

[PV 17 1] and “half the sum of the chord and the arrow ...” [PV 20 1] is 61;4 gajas.

/BBA 20 2.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 20 2.3. Exs. for irregular figures. Irregular figures are reduced to one or more regular figures

for which formulas have already been given.

1. Drum (muraja). Reduced to one rectangle and two equal circle segments. Given: a = 10, b = 2,

and h = 3 gajas. Solution: The area (A1) of the rectangle by 17 1: A1 = 20 gajas. The area (A2)

of each circle segment by 20 1: A2 = 20; 14 gajas. Hence follows: A = A1 + 2A2 = 61; 4 gajas.

⟨Setting-down of the form of⟩ a barleycorn shaped figure:

4

10

4

⟨Figure 16⟩

Produced are two bows.

4

10

4

10

⟨Figure 17⟩

Obtained by means of ⟨the rule⟩, “half the sum of the chord and the arrow ...”

[PV 20 1] is 59; 2||, 4 gajas. /BBA 20 2.4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 20 2.4. Exs. for irregular figures (cont.).

2. Barleycorn (yava). Reduced to two equal circle segments. Given: a = 10 and h = 4 gajas.

Solution: The area (A1) of each circle segment by 20 1: A1 = 29 5
9
gajas. Hence follows: A = 2A1 =

59 1
9
= 59; 2, 16 = 59; 2||, 4 gajas.

⟨Setting-down of the form of⟩ a thunderbolt shaped figure:
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4

5

4

5

3

⟨Figure 18⟩

Produced are two quadrilaterals. Setting-down of the form:

5

4

3

5

4

3

⟨Figure 19⟩

Obtained by means of ⟨the rule⟩, “half the sum of the earth and the face ...” [PV

17 2] is 16 and 16 gajas. The sum of the two is 32 ⟨gajas⟩. /BBA 20 2.5/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 20 2.5. Exs. for irregular figures (cont.).

3. Thunderbolt (vajra). Reduced to two equal isosceles trapezia. Given: a = 5, c = 3, and h = 4

gajas. Solution: The area (A1) of each isosceles trapezium by 17 2: A1 = 16 gajas. Hence follows:

A = 2A1 = 32 gajas.

Half moon figure.

3

16

⟨Figure 20⟩

Produced are two trilaterals.

3

8

3

8

⟨Figure 21⟩
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Obtained by means of ⟨the rule⟩, “the product of half the earth and the perpen-

dicular ...” [PV 18 1] is 12 and 12 gajas. The sum of the two is 24 ⟨gajas⟩. /BBA

20 2.6/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 20 2.6. Exs. for irregular figures (cont.).

4. Half moon (ardha-candra). Reduced to two equal isosceles triangles. Given: a = 3 and h = 8

gajas. Solution: The area (A1) of each isosceles trapezium by 18 1: A1 = 12 gajas. Hence follows:

A = 2A1 = 24 gajas. The nomenclature, “half moon,” sounds rather strange. For such figures, a

more appropriate name, “young moon” (bāla-indu), occurs in GSS 7.18.

Five-armed figure.

34

2

2

4

⟨Figure 22⟩

Produced are one quadrilateral and one triangle. Setting-down:

4

2

2

4 34

⟨Figure 23⟩

Obtained by means of ⟨the rules⟩, “the product of the arm and the upright ...”

[PV 17 1] and “the product of half the earth and the perpendicular” [PV 18 1] is 14

gajas. /BBA 20 2.7/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 20 2.7. Exs. for irregular figures (cont.).

5. Five-armed (pañcabhuja) or a pentagon. Reduced to one quadrilateral (rectangle in this example)

and one triangle. Given: a = 4, b = 2, and h = 3 gajas. Solution: The area (A1) of the rectangle

by 17 1: A1 = 8 gajas. The area (A2) of the triangle by 18 1: A2 = 6 gajas. Hence follows:

A = A1 +A2 = 14 gajas.

In this manner, having divided irregular figures into parts like these, ⟨each part⟩
is measured by the methods for the first (component) figures. /BBA 20 2.8/

Thus the procedure for ⟨plane⟩ figures. /BBA 20 2.9/

Measurement of the excavation, timber, stone, storehouse, and ⟨brick-⟩piling.
/BBA 21.0/
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In excavation, timber, stone, storehouse, and piling ⟨of bricks⟩, when the

product of the width and the length is multiplied by the thickness, the

fruit (volume) for the uniform ⟨space or solid is obtained⟩. /PV 21/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 21. Volumes of constructions having the form of a rectangular parallelepiped. Let a, b, and c

be the length, the width, and the thickness of a construction. Then, its volume is:

V = (ab)c.

This is said to be the formula for the “uniform” (sama) figure that has a “uniform” length in all

the three directions.

In excavation, timber, stone, storehouse, and piling ⟨of bricks⟩, having made one

(that is, in all of them), the width is multiplied by the length, and then multiplied

by the thickness. The fruit (volume) is obtained. /BBA 21.1/

Ex. Length in gajas five. Width in gajas four. Thickness in gajas three. The

common form:

5

43

⟨Figure 24⟩

Obtained is 60 gajas. /BBA 21.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 21.2. Ex. of a uniform excavation. Given: a = 5, b = 4, c = 3 gajas. Solution: V = (5 ·4) ·3 =

20 · 3 = 60 gajas.

Second ex. for fractions. Here, the standard for gaja is the visā. Length five gajas

and ten visās, 10. Width four gajas and five visās, 5. Thickness three gajas and

eight visās. The common form:

5 ।।

4 ।3 । 3

⟨Figure 25⟩

Obtained, as in the multiplication of fractions, is 79|4|| gajas. /BBA 21.3/
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 21.3. Ex. 2 for a uniform excavation with the three dimensions accompanied by fractions.

Given: a = 5 gajas 10 visās, b = 4 gajas 5 visās, c = 3 gajas 8 visās. 20 visās = 1 gaja. Solution:

(5; 10) · (4; 5) = (23; 7, 10). (23; 7, 10) · (3; 8) = (79; 9, 10) = 79 1
4
gajas + 4 2

4
visās = 79|; 4|| gajas.

Likewise, nonuniform ⟨figures⟩.

If ⟨the measurements in a direction are⟩ nonuniform, one should divide the

sum of the nonuniform ⟨measurements⟩ by that (i.e., the number of the

measured places). ⟨The result is the mean length in that direction.⟩/S5/

In the case of nonuniform ⟨figures⟩ (vām. kau: visamau) with regard to the depth

or width or length, the sum of the nonuniform ⟨measurements⟩ is made. As many

places there are where it is measured, so many parts ⟨of the sum⟩ are taken. By

this, it becomes straight. When one calculates the fruit (volume) from the sum of

the nonuniform ⟨measurements⟩ by means of the same method with regard to the

depth, width or length, the pool or excavation ⟨is known⟩. /BBA 21.4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 21.4. A rule (S5) for calculating the mean length is cited here. When the rectangular paral-

lelepiped is not uniform (vis.ama) in a direction, say in the length, then the length is measured at

several places. Let ai be the measurements at n places. Then, the mean length is:

ā =
a1 + a2 + · · ·+ an

n
.

For the other directions also, if nonuniform, the mean values are obtained in the same way and the

volume is calculated with them: V = (āb̄)c̄.

Ex. Two, three, and four gajas for the depth, ten ⟨gajas⟩ for the length, and six

gajas for the width. Setting-down:

10

62   3   4

⟨Figure 26⟩

The sum of the nonuniform ⟨measurements⟩ with regard to the depth is 9 gajas.

One third part of this is 3 gajas, which is the ⟨mean⟩ depth. The width is 6 gajas.

The length is 10 gajas. Obtained as before is 180 gajas. /BBA 21.5/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 21.5. Ex. of a nonuniform construction. Given: a = 10 gajas, b = 6 gajas, and c1 = 2, c2 = 3,

c3 = 4 gajas. Solution: c̄ = (2 + 3 + 4)/3 = 3 gajas. Hence follows: V = (ab)c̄ = 180 gajas.
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Thus the procedure for the excavation, timber, stone, storehouse, and ⟨brick-⟩
piling. /BBA 21.6/

Now, measurement of the circular timber, stone, pillar, and well./BBA 22.0/

In the ⟨circular⟩ timber, stone, pillar, and well, the fruit (volume) is

⟨obtained⟩ in the same way. In that case, the fruit (area) of the circu-

lar figure ⟨is first obtained⟩. The product of the depth by that is the fruit

(volume). /PV 22/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 22. Volume of a cylindrical construction. Let A and h be the area of a cross section and the

depth (or height) of the cylinder. Then, its volume is:

V = Ah.

As the cross section is a circle, A is calculated by the formula of 18 2.

In the case of ⟨circular⟩ timber, stone, pillar, and well, having made the fruit

(area) of the circular figure ⟨of the cross section⟩, ⟨the result is⟩ multiplied by the

depth. The fruit (volume) is obtained. /BBA 22.1/

Ex. Here, the standard for gaja is the greater aṅgula. Length in gajas twenty.

Width in gajas three. Circumference in gajas nine and a half. Setting-down of the

form:

20

3

9 ।।

⟨Figure 27⟩

The digit of the circumference is multiplied by one fourth part of the width. It

become the fruit (area) of the circle. Obtained is 7;3 gajas. Then, it is multiplied

by the depth. Obtained is 142|| gajas. /BBA 22.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 22.2. Ex. of a cylindrical construction. Given: h = 20 gajas, d = 3 gajas, C = 9 1
2
gajas. 24

aṅgulas = 1 gaja. Solution: A = C · d
4
= 9 1

2
· 3
4
= 7 1

8
= 7; 3. V = Ah = 7; 3 · 20 = 142; 12 = 142||.

The values of C and d given in this example follow the formula of S4 cited in 18 2.2.



106 Hayashi SCIAMVS 18

Thus the procedure for the circular ⟨constructions⟩. /BBA 22.3/

The former half ⟨of verse 23⟩ on the measurement of a sphere./BBA 23 1.0/

Half the cube of the diameter of a sphere increased by one eighteenth part

⟨of it is the volume of the sphere⟩. /PV 23 1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 23 1. Volume of a sphere.

V =
d3

2
+

1

18
· d

3

2
.

This formula can be rewritten as:

V =
19

6
· d

3

6
,

and therefore it is conjectured that here also 19
6

is used for π. See PV 20 1 above.

The diameter of a sphere is multiplied ⟨by itself⟩ three times (in fact, twice). Half

⟨of the result⟩ is made. Then, ⟨the result⟩ is added into one eighteenth part of it.

The fruit (volume) is obtained. /BBA 23 1.1/

Ex. Diameter in gajas three. Setting-down of the form:

3

⟨Figure 28⟩

Obtained is 14| gajas. /BBA 23 1.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 23 1.2. Ex. of a sphere. Given: d = 3 gajas. Solution: d3/2 = 27
2
. V = 27

2
+ 1

18
· 27

2
= 14 1

4
= 14|

gajas.

Thus the sphere. /BBA 23 1.3/

The latter half ⟨of verse 23⟩ on the measurement of the heaped-up grains./BBA

23 2.0/

The square of one sixth part of the circle (i.e., the circumference), multi-

plied by its height, is the fruit (volume). /PV 23 2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 23 2. Volume of the heaped-up grain. Let C and h be respectively the circumference and the

height of grain heaped up in the shape of a cone on a level surface. Then,

V =
(
C

6

)2

· h.
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Most of other pāt.ı̄ works provide the relationship, h = C/β, where β is 9 or 10 or 11 according to

the fineness etc. of grain.

The square of one sixth part of the circle is multiplied by the height. The fruit

(volume) is obtained. /BBA 23 2.1/

Ex. Circumference in gajas eighteen. Height in gajas two. Form:

2 18

⟨Figure 29⟩

Obtained is 18 gajas. /BBA 23 2.2/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 23 2.2. Ex. for heaped-up grain. Given: C = 18, h = 2. The unit is gaja. Solution:

V =
(
18
6

)2 · 2 = 18 gajas. Note that, in this example, β = C/h = 9.

⟨When⟩ one measures one gaja for length, one gaja for width, and one gaja for

depth, the ⟨weight in⟩ man. as of wheat (godhūma) ⟨of that volume⟩ is sixteen, 16.

Āricār̄ı ⟨of that volume⟩ measures 15 man. as. The remaining ⟨values for the⟩ rest

should be known in ⟨the books on⟩ the procedure for foods. /BBA 23 2.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 23 2.3. Specific gravities of grains.

Grains Specific gravities

godhūma (wheat) 16 man. as/gaja
3

āricār̄ı (unidentified) 15 man. as/gaja
3

In this manner, half is dropped (subtracted) at ⟨the flat side of⟩ a wall; three

parts (quarters) are dropped at ⟨the inside of⟩ a ⟨rectangular⟩ corner; and a fourth

(quarter) is dropped at the outside of a ⟨rectangular⟩ corner. The form of ⟨the flat

side of⟩ a wall:

2 9

⟨Figure 30⟩

Obtained is 9 gajas. The form of ⟨the inside of⟩ a corner:

2 4 ।।

⟨Figure 31⟩

Obtained is 4|| gajas. The form of the outside of a corner:
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2 13 ।।

⟨Figure 32⟩

Obtained is 13|| gajas. /BBA 23 2.4/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 23 2.4. Ex. of partial cones. When the heaped-up grain in the shape of a cone is reduced into

a half, or a quarter, or three quarters because it is piled up against a side of a wall, or against the

inside of a corner, or against the outside of a corner, then respectively a half, or three quarters, or

a quarter is subtracted from the complete cone.

V1 = V − V

2
, V2 = V − 3 · V

4
, V3 = V − V

4
.

In the above example (23 2.2), V = 18 gajas has been obtained. Therefore, V1 = 9 gajas, V2 =

4 1
2
= 4|| gajas, V3 = 13 1

2
= 13|| gajas.

Thus the procedure for the heaped-up ⟨grain⟩. /BBA 23 2.5/

Measurement of shadows./BBA 24.0/

The shadow is increased by seven. From it one should subtract the noon

shadow. From the division of half the daylight multiplied by seven ⟨by that

remainder⟩, the nād. ı̄s passed ⟨from sunrise⟩ or remaining ⟨until sunset are
obtained⟩. /PV 24/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 24. Time from shadow. Let t be the time from sunrise before noon or the time remaining

until sunset afternoon, d the length of daylight, s the shadow length, and sn the length of the noon

shadow on that day. Then,

t =
7(d/2)

s+ 7− sn
nād. ı̄s.

The values of d and sn are given in the next verses, 25 and 26, respectively. The unit for the shadow

lengths is pāda (foot) according to the commentator (BBA 24.1).1

Seven is added into the pādas of the shadow. And subtraction of the pādas of the

noon ⟨shadow from the result⟩ is made. And, having multiplied half the daylight by

seven, part is taken away ⟨from the result⟩ by the pādas of the shadow. The fruit

(time) is obtained. Up to the midday, the past ghad. ı̄s are obtained. And in the

afternoon, the remaining ghad. ı̄s are obtained. /BBA 24.1/

1 For the linear unit pāda (foot) for shadow, see GSS 9.20 and Stone (1985). For similar

formulas for time from shadow, see SaKHYa (2009, 160–62).
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. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 24.1. The word form ghad. ı̄ in the sense of ghat.ı̄ (= nād. ı̄ ) is rare but it occurs also in the

Natvāśivam (see Hayashi 2017, 23).

Measurement of daylight./BBA 25.0/

The ⟨number of⟩ days from ⟨the beginning of ⟩ Makara (Capricorn) is

multiplied by three, increased by sky-three-five-one (i.e., 1530), and divided

by sixty. The quotient is the kalās ⟨of daylight⟩. From ⟨the beginning of⟩
Karka (Cancer), ⟨the kalās of⟩ night ⟨are obtained⟩ in the same way. /PV

25/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 25. The length of daylight.

d =
3n+ 1530

60
kalās.

When n is the number of days from the beginning of Makara or Capricorn (winter solstice), d is

the length of daylight of that day. When n is the number of days from the beginning of Karka(t.a)

or Cancer (summer solstice), d is the length of night of that day. The variable range of n seems to

be [0, 180] and

dmini =
3 · 0 + 1530

60
= 25

1

2
kalās (at winter solstice),

dmax =
3 · 180 + 1530

60
= 34

1

2
kalās (at summer solstice).

One year

O
n
e 

d
ay

25;30 kalās

9 kalās

90 days 180 days 90 days

Day

Night

ss = summer solstice ws = winter solstice

ss ws

25;30 kalās

Figure N7: Annual change of the lengths of the day and the night

It is noteworthy that the word kalā is here used as a time unit in place of the ordinary ghat.ikā

(or ghat.ı̄ ) or nād. ikā (or nād. ı̄ ), that is, 1 kalā = 1 ghat.ikā = 1 nād. ikā = 1/60 day (i.e., day

and night). In the traditional time measuring systems of India, the kalā is variously defined as

1/10800, or 1/2400, or 1/1800, or 1/900, or 1/600 of one day and night (see Hayashi 2017). But

the nomenclature of the author of the PV seems to be based on the analogy of the divisions of arc.

In the ancient Indian astronomical works, the following parallelism between time and arc is often

mentioned (see Hayashi 2017, sec.30).
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Table N2

Time day Arc degree

vighat.ikā 0;0,1 vikalā 0;0,1

ghat.ikā 0;1 kalā 0;1

divasa 1 am. śa 1

māsa 30 rāśi 30

vars.a 360 bha-gan. a 360

The above formula is a variation of the formula of the Vedāṅgajyotis.a (Sarma 1985, 66; Ôhashi

1993, 205-06).1

Having summed up the days from Makara-sam. krānti (the sun’s entrance into

Capricorn) to the ⟨day in⟩ question, ⟨the result is⟩ multiplied by three. Then, ⟨the
result⟩ is added into fifteen hundred and thirty. And ⟨the sum⟩ is divided by sixty, 60.

The measurement of daylight is obtained. In the same way, from Karka-sam. krānti

(the sun’s entrance into Cancer), the ⟨length of⟩ night is obtained. /BBA 25.1/

Measurement of the noon⟨-shadow in⟩ pādas./BBA 26.0/

Three, two, one, sky (0), moon (1), wings (2), fires (3), yugas (4), arrows

(5), six, arrows (5), and yugas (4) have been declared to be the noon pādas

(i.e., the noon shadows measured in pādas) at the ⟨sun’s⟩ entrance ⟨into
each zodiacal sign⟩, in order, beginning with Mes.a (Aries). /PV 26/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PV 26. madhya-pādas: noon-⟨shadow⟩-pādas. The lengths of the noon shadows measured in pādas

are given here for the days of the sun’s entry (sam. krānti ) into each zodiacal sign beginning with

Mes.a or Aries.

Table N3

Entry into: Mes.a Vr.s.a Mithuna Karkat.a Sim. ha Kanyā

sn 3 2 1 0 1 2

Entry into: Tulā Vr.ścika Dhanus Makara Kumbha Mı̄na

sn 3 4 5 6 5 4

It is surmised that the same value of sn was used in the formula of PV 24 for one month covering

the preceding and the succeeding fifteen days of each entry (sam. krānti ).

1 For the so-called word numerals (bhūta-sam. khyā in Sanskrit) such as “sky” for 0, “moon” for

1, etc. used in this and the next three verses see, for example, Sarma (2002) and Hayashi (2012,

178–87).
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Meṣ

sn

t

Vṛṣ Mith Kar Siṃ Kan Tul DhaVṛś Mak Kum Mīn

6

3

0

Figure N8: The lengths of the noon shadows in pādas

Śambhunātha’s corresponding verse (A1◦ in Hayashi 1991) gives different values.

[Another reading ⟨of verse 25⟩.

The ⟨number of⟩ days from the beginning of the ⟨sun’s northern or

southern⟩ course are multiplied by Rāma (3), increased by sky-fires-arrows-

moon (1530), and divided by sixty. The quotient is the kalās of daylight if

⟨the course⟩ begins with Makara (Capricorn), and of night if ⟨the course⟩
begins with Karka (Cancer). /PV 26a/

⟨Multiplier 3, additive⟩ 1530 and div. 60. /BBA 26.1/]

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 26.1. This paragraph occurs only in J. Moreover, it seems to have been misplaced because

this second 26th verse prescribes the same rule as verse 25 (not 26) in a different wording.

From the Mes.asam. krānti (the sun’s entrance into Aries, i.e., spring equinox), 3,

2, 1, 0, 1, 2, 3, 4, 5, 6, 5, and 4 are in order the noon-⟨shadow⟩-feet. /BBA 26.2/

Ex. In the month of Caitra, on ⟨the day of⟩ Mes.asam. krānti, the shadow feet 11,

noon feet 3, half the length of daylight 15 ghat.ı̄s. What is the fruit? Setting-down:

⟨lacuna⟩. Obtained is the passed ⟨time in⟩ ghat.ı̄ of the daylight, 7. /BBA 26.3/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 26.3. Example of calculation of time from shadow length. Given: On the day of

Mes.asam. krānti, s = 11 pādas. Solution: According to verse 26, sn = 3 pādas, which is already

given in the statement of the problem. Since n = 90 days, we have d = 30 kalās according to verse

25. Hence follows d/2 = 15 kalās, which is also given in the statement of the problem. Hence,

according to verse 24,

t =
7 · (30/2)
11 + 7− 3

= 7 nād. ı̄s.

Note that the time unit kalā used for d in verse 25 is replaced by ghat.ı̄ in this example.

Thus the procedure for shadow. /BBA 26.4/
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Thus the fifth sūtra for various purposes is completed. /BBA 26.5/

In the year of arrows-serpents-Vedas-moon (1485), in the town of Aham-

madāvāda, the commentary Bālabodhāṅka was composed by Śambhudāsa.

/PV 27/

Thus the commentary Bālabodhāṅka on the Pañcavim. śatikā, composed by the

wise man Śambhudāsa, is completed. /BBA 27.1/

. . .Note . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BBA 27.1. The modifier mam. tra of the author’s name “Śam. bhudāsa” seems to be used in the sense

of mantrin, that is, “a wise man” or “a minister,” although I can not so far attest these meanings

of the word mantra elsewhere.
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Bhāravi, 1885. The Kirātārjun̄ıya. Godabole, N.B., Paraba, K.P., eds. Bombay.

Chabert, Jean-Luc, ed., 1999. A History of Algorithms: From the Pebble to the

Microchip. Berlin.

Colebrooke, H.T., 2005. Classics of Indian Mathematics: Algebra, with Arithmetic

and Mensuration, from the Sanskrit of Brahmagupta and Bhāskara, with a Fore-
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dian Journal of History of Science 10(1), 38–46.
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——– 2014. “Arithmetic in India: Pāt.ı̄gan. ita,” in Selin, H., ed., Encyclopaedia of the

History of Science, Technology and Medicine in Non-Western Cultures, Dordrecht,

DOI 10.1007/978-94-007-3934-5 9208-2.

——– 2017. “The units of time in ancient and medieval India,” History of Science

in South Asia 5(1), 1–116.

Keller, A., 2006. Expounding the Mathematical Seed: A Translation of Bhāskara I

on the Mathematical Chapter of the Āryabhat.ı̄ya, 2 vols., Basel.
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SaKHYa 2009. Gan. itasārakaumud̄ı: The Moonlight of the Essence of Mathemat-
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——– 1987. ‘The Pāvulūrigan. itamu: The first Telugu work on mathematics,” Stu-

dien zur Indologie und Iranistik 13/14, 163–76.

Shukla, K.S., 1990. A Critical Study of the Laghumānasa of Mañjula. New Delhi.
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Indexes

The references in Index 1 are to the verse numbers and those in Indexes 2 and 3 to

the paragraph numbers. “B” and “J” attached to the paragraph numbers indicate

the manuscripts. The numbers without them refer to both. Paragraphs 6.1 to 8.10

are missing in J and therefore accompanied by “B.” In Index 1, I use parentheses

for indicating the numbers intended by word numerals (bhūta-sam. khyā) and the

irregular word forms that occur in the edited text. In Indexes 2 and 3, I use the

following abbreviations.

∅ = omitted, canc.= canceled, cor. = corrected, corr. = corrupted,

fn. = footnote, intp. = interpolation, P. = Persian, w. = with.

Index 1: Sanskrit mathematical terms

in the Pañcavim. śatikā

am. śa, 13, 23 2

agni (3), 26

agra (argra), S2

aṅka (am. ka), 16

adhas, 6, 9

adhika, 8

anala (3), 26a

anuloma, 5, 6

antya (am. tya), 14 1, 14 2

abda, 27

ayana, 26a

ardha (arddha), 2, 17 2, 18 1, 19, 23 1, 24

as.t.ādaśa, 20 1, 23 1

ahi (8), 27

ādi, 14 2, 25, 26, 26a

ādika, 26a

ādya, 2, 14 1

indu (im. du) (1), 26

is.u, 20 1

is.u (5), 26

uttara, 2

utpanna, 13, 15

utsr.-, 12

udaya, 23 2

upari, 5

eka, 2, 7, S2, 25, 26

aikya, 16, 19, 20 1

kapāt.a, 5

kapāt.a-sam. dhi, 4

karka (karkva), 25, 26a

kalā, 25, 26a

kās.t.ha (kās.t.a), 21, 22

kūpa, 22

kot.i, 17 1

kos.t.ha-āgāra (kos.t.a-), 21

kos.t.ha-bheda (kos.t.ā-), 7

krama, 9, 15, 26

ks.etra, 18 1, 22

kha (s.a) (0), 25, 26

khan.d. a (s.am. d. a), 4, 8

khāta (s.āta), 21

gagana (0), 26a

gaccha, S1

gata, 24

gun. -, 5, 6

gun. a, S1, 11, 12, S4
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gun. ana, 7

gun. ita, S2

gun.ya, 13, 24

gomūtra, 6

gomūtrikā, 4

gola, 23 1

ghana, 23 1

ghāta, 2, 10 1, 18 1, 21

ghna, 17 2, 20 1, 25

caturaśra, 17 1

caturdhā, 19

caturmukha, 19

candra (cam. dra), 27

citi, 21

chāyā, 24

chid-, 9

cheda, 13

jyā, 20 1

tatstha (tastha), 4, 7

tisra. See tryasra.

turya, 18 2

tulya, 10 1, 10 2

tyaj-, 3, 24

traya, 10 2

tri, S4, 25, 26

tridhā, 4

trikon. aka, 18 1

trividha, 8

trairāśika (tri-), 14 1

tryasra (tisra), 19

dal-, 12

dala, 20 1

dina, 24, 25, 26a

d̄ırgha, 17 1, 21

dyumna, 3

dvaya, 15

dvi, S1, 10 1, 11, 12, 26

dvidhā, 4, 5, 6

dvividha, 7

dhana, 3

nād. ı̄, 24

niyuj-, S2

nivís-, 11

nísā, 26a

nemyākr.ti, 20 2

nyas-, 5, 6, 9

paks.a (2), 26

paṅkti (pam. kti), 11

pañca (pam. ca), 25

pada, 2, 10 2

para, 11, 12

paridhi, S4

parísudh-, 11

pāda, 26

pās.ān. a, 21, 22

pin.d. a (pim. d. a), 21, 22

praks.epa, 15

praśna (prasna), 5, 6, 9

phala, 2, 13, 14 2, 15, 17 1, 17 2, 18 1, 19,

20 2, 21, 22, 23 2

bān. a (5), 26a, 27

bhaj-, 11, 12, 16

bhāga, 8, 9, S3, 14 1, 14 2, 15, 18 2, S4, 20 1,

23 1, 24, 25

bhāgaka, S5

bhāgāhāra, 9

bhinna, 13

bhuja, 17 1, 19

makara, 25, 26a

madhya, 14 1, 14 2, 24, 26

mithas, 6

mukha, 17 2

mūla, S1, 19

mūlya, 5, 6
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mes.a, 26

yukta, 2

yuga (4), 26

yuta, 24, 26a

yuti, 15, S5

yoga, 17 2

rātri, 25

rāma (3), 26a

rāśi, 7, 10 1

rūpa, 8, 13, 15

labdha, S3, 11, 15, 16, 26a

labdhi, 25

lamba (lam. ba), 17 2, 18 1, 20 2

vadha, 2, 10 2, 14 1, 14 2, 15, 17 1, 18 2, 19,

20 2, 21, 22

varga (vargra), 2, 10 1, 11, 23 2

varn. a, 16

varn. ikā, 16

vartula, 18 2

vasudhā, 17 2, 18 1

vāsara, 26a

vidhi, 9

vibhāga, 8

vibhājita, 26a

viloma, 5, 6

vis.ama, 11, 17 2, 20 2, S5

vr.tta, 22, 23 2

vr.tti, 18 2

veda (4), 27

vyaya, 3,

vyavakalita, 3

vyasta, 14 2

vyāsa, 18 2, S4, 20 2, 21, 23 1

śara, 20 1

śara (5), 26

śaśāṅka (śaśām. ka) (1), 26
a

ś̄ırs.a-bheda, 7

śūnya, S2, S3

s.a. See kha above.

s.am. d. a. See khan.d. a above.

s.ad. , S4, 23 2, 26

s.as.t.i, 25, 26
a

s.āta. See khāta above.

sa-, 2

sam. kalita, S1, 3

sam. krānti (sam. krām. ti), 26

sam. tyaj-, 11

sam. yuta, 20 1, 23 1, 25

sadr.śa, 22

sapta, 24

sama, S1, 13, 17 1, 21

samanvita, S4

sarala, 6

suvarn. a, 16

stambha, 22

sthāna, 8

sthita, 24

svarn. a, 16

hata, 23 2, 26a

hara, 9

hārya, 9

h̄ına, 8, 19

hr.ta, 16

Index 2: Old Gujarāt̄ı words in the Bāla-

bodhāṅkavr. tti

am. ka, = ām. ka “digit”: 14 1.1B, 18 2.2B

am. gula (-a, -e), = ām. gula, a linear measure

equal to 1/24 of the gaja: 13.2, 22.2

am. ti, “at the end”: 5.1B (fn.), 5.2B, 6.1B,

6.2B

ajñāna, “ignorant”: 1.2

adhika (-a, -i), “more, increased”: 8.3B (corr.),

8.8B

anuloma. See under gati.

anna-vyavahāra, “procedure for foods”:

23 2.3



118 Hayashi SCIAMVS 18

anyonya (-a, -äı, -i), “alternate”: 6.1B, 6.2B

(corr.), 8.6B, 13.1

arddhacam. dra, “half moon”: 20 2.3 (corr. J)

-ks.etra, 20 2.6

alaga, “apart, separately”: 7.1B

ahna (-a, -i), “daytime”: 24.1

ām. ka, = am. ka: 2.2, 7.1B, 7.2B, 11–12.1,

14 1.1J, 18 2.1, 18 2.2J, 19.1,

20 1.1, 22.2

ām. gula (-a, -e), = am. gula: 13.2

āgali, “in front”: 7.2B, 8.4B, 11–12.1

āgilā, “next”: 11–12.1

āch̄ı, unidentified commodity that costs 188

drammas per man. a: 8.14

ānayana (-e), “fetching,” “calculation”: 21.4

(ānayena J)

āya, “income”: 3.2

āricār̄ı, unidentified cereals, one cubic gaja of

which weighs 15 man. as: 23 2.3

āv-, “come, be obtained”:

āväı, 2.10, 5.1, 5.2, 6.1B, 6.2B, 7.1B,

7.2B, 8.1B–3B, 8.8B, 9.3, 13.1,

14 1.1, 14 2.1, 15.1, 15.2B (araväı

J), 16.1 (∅ BJ), 17 1.1, 17 2.1,

18 1.1, 18 2.1B, 18 2.2, 19.1,

20 1.1J, 20 2.1, 21.1, 22.1, 22.2J?,

23 1.1, 23 2.1, 24.1,

āväım. , 8.1B, 15.2 (āväı J), 20 1.1B,

utpanna, “produced”: 3.1, 15.1, 15.2, 15.3

(utpam. nna B), 15.4, 15.5 (utpana

B), 15.6 (utpana B). See ūpanaü.

udaya, “height”: 23 2.2

udā, = udāharan. a “example”: 2.5B, 8.14B–

18B, 9.3B, 10 1.2B, 10 2.2B, 11–

12.2B, 13.2B, 14 2.2J (see pramo),

16.2B, 17 1.4B, 17 2.2B, 18 1.2B,

19.2B, 20 1.2B, 20 2.2B, 21.2B,

21.3B, 21.5B, 22.2B, 23 1.2B,

23 2.2B

udāharan. a (-a, -am. ), “example”: 2.5J,

8.5B, 8.8B, 8.14J–18J, 9.3J, 10 1.2J,

10 2.2J, 11–12.2J, 13.2J, 14 2.2B

(corr.), 16.2J, 17 1.2, 17 1.4J,

17 2.2J, 18 1.2J, 19.2J, 20 1.2J,

20 2.2J, 21.2J, 21.3J, 21.5J, 22.2J,

23 1.2J, 23 2.2J

ūm. ca-pan. a, “height”: 23 2.1 (-phan. a J)

ūm. d. a-pan. a (-i), “depth”: 21.4 (-pin. i J)

ūpanaü (-ā, -ām. , -̄ı), = utpanna “produced”:

15.2, 15.5

ūpari, “above, on”: 5.1, 5.2, 7.1B

ūpād. -, “arise”:

ūpād. ı̄, 11–12.1B

ūpād. ı̄yäı, 11–12.1J

ekatra, “in one place”:

- kar̄ı, 16.1 (corr. BJ), 17 2.1, 20 1.1, 25.1

- jod. ı̄i, 8.1B, 8.2B

- niyojane, 13.2, 13.3,

ekya, “sum”: 19.1B (aikya J). Cf. bhujekya-

for bhujaikya- in 19B.

etalaü (-a, -ā, -äı, -ām. , -ii), “this, this much”:

3.2 (corr. J), 8.3B, 15.2, 19.1, 21.4

kan. a, “grain”: 10–26.0, 23 2.0

kamār̄ı, “woman”: 14 2.2

kar-, “make”:

käı, 21.4B (corr.? k̄ıjäı J)

kar̄ı, 1.2, 2.4, 2.10B, 3.2, 8.1B, 8.2B, 8.3B,

8.8B, 9.3, 11–12.1, 16.1B, 17 2.1,

18 2.2, 19.1, 20 1.1,

20 2.8, 21.1, 22.1, 24.1, 25.1

kar̄ıi (-̄ıyäı J), 2.2, 2.3

k̄ıjäı, 2.1, 2.3, 2.4, 2.10, 8.3B, 11–12.1,

15.1B, 15.2, 16.1J, 17 2.1, 18 1.1,

19.1, 21.4J, 23 1.1, 24.1J, 25.1

k̄ıji, 24.1B (corr.? k̄ıjäı J)

k̄ıdhāi (k̄ıdhā J), 11–12.1

karkva (karka J), “Cancer”:

-sam. krām. ti, 25.1
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kah-, “tell”:

kahäım. , 3.1J

kahii, 3.1B

kah̄ıi (-̄ıyäı J), 9.1

kah̄ısim. (kah̄ısyäım. J), 10–26.0

kād. h-, “take out”:

kād. h̄ıi (-̄ıyäı J), 3.1, 3.2

kās.t.a/kās.t.ha, “timber”: 10–26.0, 21.0, 21.6,

22.0, 22.1

k̄ıdhāi. See under kar-.

kū, = kūn. a “corner”: 20 2.7. See trikūn. a.

kū, = gun. ā? (see under 4 in Index 3):

cu-, 17 1.2B (cihum. J), 17 1.3 (vukū B,

sihu J)

kūn. a (-äı, -i), = kon. a “corner”: 20 2.7 (kū B),

23 2.4 (pūm. n. äı B, pūn. i J)

kūpa, “well”: 10–26.0, 22.0

kūa/kūya (-i/äı), “well”: 22.1

ketalau (-ā), “how many”: 14 1.2, 14 1.3,

14 2.2, 15.3, 15.5

kot.ha (-äı, -i), “timber”: 21.1. See kās.t.a/kā-

s.t.ha.

kot.haü (-äı, -ā), “cell,” “surrounding wall”:

7.2B, 20 2.1

kot.hāra (-äı, -i), “storehouse”: 21.1

kon. a (-a, -i), “corner”: 23 2.4

tri-, 18 1.1, 19.1,

bahih. -, 23 2.4

See also kūn. a.

kos.t.āgāra/kos.t.hā-, “storehouse”: 10–26.0,

21.0, 21.6

kos.t.ābheda (-ah. , -i), “cell variety”: 7.2B, 8.7B

krama (-äı, -äım. , -i, -im. ), “order, turn,” “suc-

cession”: 5.1, 5.2, 9.1, 10–26.0, 19.1,

26B (canc.), 26.2B

-tu, 15.1 (krama naü J)

kr̄ıta, “bought”: 13.2, 13.3

ks.etra (-a, -am. , -h. , -i, -im. , -e), “field,” “plane

figure”: 10–26.0, 13.3, 17 1.0,

18 2.1, 19.1, 20 1.1, 20 2.3–9, 22.1

ga, = gad̄ıyān. a, 16.2J

gaja (-a, -ā, āh. , -i, -e), a linear mea-

sure equated to 24 jes.t.ām. gulas (jye-

s.t.ha-aṅgulas): 13.2, 13.3, 17 1.2–

5, 17 2.1, 17 2.2, 18 1.2, 18 2.3,

19.1, 19.2, 20 1.2, 20 2.2, 20 2.3,

20 2.4, 20 2.5–7, 21.2, 21.3, 21.5,

22.2, 23 1.2, 23 2.2–4,

gam. jara, 13.2J (fn.)

gad. a, 13.2B (fn.)

gad.ha, “castle”: 20 2.1

gan. ı̄, = gun. ı̄, 18 2.1 (gun. ı̄i B)

gan. a (-u, -ū), = gun. a “multiple”: 18 2.2

(gun. aü J), 24.1 (gun. o J)

gata, “passed”: 24.1, 26.3

gati (-i, -im. , -ih. ), “progress,” “condition”:

anuloma-, 5.1, 5.2, 6.1B, 8.5B, 8.6B

pūrn. a-, 9.3

viloma-, 6.2B, 8.5B, 8.6B

s.am. d. a-, 9.3

gad̄ı, = gad̄ıyān. a, 16.2B

gad̄ıyān. a (-a, -ā), a weight unit: 8.5B, 16.2

(gad̄ıān. ā J)

gu, = gun. a, 8.16J

gun. -, “multiply”:

gun. äı, 20 1.1B (-̄ıyäı J)

gun. iu, 8.4

gun. ı̄, 5.1, 5.2, 6.1B, 6.2B, 7.2B, 8.1B,

8.2B, 8.6B (- ne),

gun. ı̄i (-̄ıyäı J), 2.1, 2.4, 7.1B, 8.1B–4B,

8.8B, 10 1.1, 10 2.1, 13.1–3, 17 1.1,

17 1.3, 17 2.1, 18 1.1, 18 2.1 (gan. ı̄

J), 20 2.1, 21.1, 22.1, 22.3, 23 1.1,

23 2.1

gun. ı̄im. , 14 2.1B (-̄ıyäı J)

gun. a (-a, -ā, -̄ı), “multiple, multiplication,

multiplier, product”: 2.5, 2.8,

8.9B, 8.10B, 8.11–14, 8.16B, 8.17,

8.18, 15.2–5, 17 1.3, 18 2.2, 19.1 (-

ı̄ B, -ā J), 25.1

gun. ana, “multiplication”: 8.5B–8B, 17 1.5
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gun. ākara (-äı), 8.4B

gun. ākāra (-u), 15.1B (∅ J)

godhūma, “wheat”: 23 2.3 (godhū B)

gola (-a, -ā), “sphere”: 23 1.1

golaka, “sphere”: 10–26.0 (gola J), 23 1.0,

23 1.3, 23 2.4J

grāmija (grāmäıja J), “village-born”: 15.5

ghat.̄ı, time equal to 1/60 of the dina (day and

night): 24.1J, 26.3B

ghad. ı̄, = ghat.̄ı: 24.1B

ghāt-, “add”:

ghāt̄ıi (-̄ıyäı J), 18 2.2, 20 1.1, 23 1.1B (∅
J), 24.1, 25.1 (-t̄ıi BJ)

caürasa (-a, -äı), “quadrilateral”: See also

catur-aśra/asra, curasa.

sama-, “square,” 17 1.1J (-ram. sa),

17 2.1J, 19.1J (caturah. sim. )

cad. atu, “raised”?: 14 2.3B (cad. ataü and

cad. ato J)

catur, “four”:

-aśra/asra (-am. , -e), “quadrilateral”:

17 1.0, 17 2.0, 19.0, 19.2, 20 2.3,

20 2.7

-bhuja, “quadrilateral”: 20 2.5

-mukha, “quadrilateral”: 19.1J (catu- B)

See also caürasa, curasa.

cal-, “go, move”:

calāv̄ıi (caus. pass., -̄ıyäı J), 11–12.1

cāpa, “bow”:

-ks.etra, 20 1.0, 20 1.1

citi (cita J), “stack” of bricks: 10–26.0, 21.0,

21.6 (citäı J)

c̄ır-, “split’:

c̄ır̄ıim. , 7.2B

curasa (-i), “quadrilateral”: See also caürasa,

catur-aśra/asra.

sama-, “square,” 17 1.1B, 17 2.1B, 19.1B

ceja, = citi “stack”?: 21.1 (cejäı B, trejäı J)

chāyā, “shadow”: 10–26.0, 24.0, 24.1, 26.3,

26.4

ched-, “cut, divide”:

ched̄ıi (-̄ıyäı J), 9.1

caitra, name of a month: 26.3

jathala, = jayasthala, 14 2.3B

jamalu (-u, -ū), “together”: 2.4, 6.1B, 6.2B

jayathala, = jayasthala, 14 2.3J, 15.6

jayasthala (-ā), a monetary unit equivalent to

1/48 t.am. ka or 1/3 dramma, presum-

ably another name of jital (Sircar

1968, 20): 15.6. See also jathala,

jayathala.

jām. n. a, “up to, until”: 2.2, 2.6 (s̄ıma J), 24.1

(jān. a BJ), 25.1 (jām. jā B)

jān. -, “know”:

jān. ivām. , 23 2.3 (jām. n. ivā J)

j̄ıvā, “chord”: 20 1.1, 20 1.2

jūjūyā (jūjūā J) (-ā, -ām. ), “each, separate,

individual”: 8.2B, 15.1 (hūjū- B,

corr.?), 15.2, 16.1

jetalaü (-ā, -ām. , -e), “as many, as much”:

8.4B, 15.2, 21.4 (tetale J)

jes.t.ām. gula, “large am. gula”: 13.2, 22.2 (jyes.t.ā-

J)

jo-/jov-, “see”:

joi (conjunct participle), 11–12.1

jod. -, “join, put together”:

(ekatra) jod. ı̄i, 8.1B, 8.2B

jñāsa (-ah. ), “investigation”: 20 2.3

t.am. ka (-a, -ā, e), a monetary unit equivalent

to 16 drammas: 8.9B, 8.10B, 8.11,

8.13, 8.15, 14 2.2, 14 2.3 (t.ām. ka B),

15.5

t.hāma (-i, -im. ), “place”: 19.1

tastha, “being there”: 7.0B, 7.1B, 8.7B

tisra (tísra J) (-a, -am. , -i), “trilateral”: 19.0,

19, 19.1, 19.2

tetamaü (-a, -u), ordinal of tetalaü: 21.4

(tetima J)
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tetalaü (-ā, -ām. , -ū, -e), “so many, so much”:

8.4B, 15.2J

tolā, a weight unit: 8.9B

trikūn. a, “triangle”: 20 2.7 (trikū B)

trin. ibhuja, “three-armed” or a trilateral:

20 2.6

trairāśika (-si- also; -a, -am. , -i, -e), “three-

quantity operation”: 10–26.0,

14 1.0, 14 1.1, 14 1.4. See under

vista also.

thā-, “become”:

thāi, 21.4

thākataü (-ām. ), “remaining”: 23 2.3

thāhara (-e), “place”: 21.4 (pāhare J,

corr.?). Cf. t.hāma.

thik̄ı (thak̄ı J), “from”: 2.6, 3.2, 11–12.1, 25.1

(th̄ı J), 26.2 (∅ J)

thiku, 11–12.1B (thak̄ı J)

dām. ta, “ivory”: 8.11B

dina, “day”: 20 2.3J, 25.1

dina, “daytime”: 10–26.0, 24.1, 25.0, 25.1,

26.3. Cf. ahna.

d̄ırgha (-a, -i, -e), “length”: 13.2, 13.3,

17 1.1–5, 21.1–5, 22.2, 23 2.3

de-, “give”:

d̄ıjäı, 9.3, 14 1.1 (d̄ıji J), 14 2.1, 15.1, 15.2

(d̄ıji J), 16.1 (∅ BJ), 21.4 (l̄ıi B)

dramma (-a, -ā, -āh. ), a monetary unit equiva-

lent to 1/16 t.am. ka: 8.5B–8B, 8.12B,

8.14, 9.3–12, 14 1.2, 14 2.3

Also spelled:

dām. ma, 8.12J, 8.14J

drama (-ā, -āh. ), 8.12J, 9.6B, 9.7J, 9.11J

drām. ma, 9.3J

drāma, 9.6J, 14 1.2B (ima J),

rāma (-a, -i, -im. ), 14 1.2 (rāśi B, rās.i J),

14 1.3, 14 2.3B (rāmäı J)

dhana, “property, value”: 3.1, 3.2

dhanus.a, “bow”: 20 2.3 (dhanas.a B), 20 2.4

dhuri, “at the beginning”: 5.1 (am. ti B, ati J),

6.1B

dhvaja, 13.2 (gaja BJ)

namaskar-, “bow down”:

namaskar̄ı, 1.2

niyojana (-ne), “summation”: 8.7B, 13.2, 13.3,

16.2 (niyone J)

níscim. , “surely”: 9.1 (nísräı J)

nemyākāra (-äı, -i, -e), “rim figure”: 20 2.0,

20 2.1

pam. kti, “line, row”: 11–12.1

pam. cabhuja, “five-armed”:

-ks.etra, “five-sided figure”: 20 2.3,

20 2.7

pakka or pakva, “refined” (gold): 16.2 (padyu

BJ)

pad. -, “fall, drop”:

pad. äı, 23 2.4

pād. ı̄, 3.1

pād. ı̄i (-̄ıyäı J), 11–12.1

pad. asūtra (pat.a- J), “thread for cloth”: 8.15

pada (-a, -i), “term”: 2.1, 2.3–8, 5.1, 5.2,

6.1B, 6.2B, 7.1B, 7.2B, 8.1B–4B,

9.1, 10 2.1, 11–12.1

pada, “value”: 2.10, 3.2

paradhi. See paridhi.

pari, “manner, method”: 2.1, 2.2*–2.4*, 2.8*,

5.1, 6.1B, 7.1B, 8.1B, 8.3B, 11–12.1,

15.2–5, 15.6B (*prakāra J)

pare, 20 2.8 (parih. B, pāra J)

paridhi, “circumference”: 18 2.1–3, 22.2

(paradhi B, paridhā J), 23 2.2

(paradhi B)

pahilaüm. (-a, -ā, -̄ı, -um. , -ū), “first”: 1.2, 2.1,

11–12.1, 20 2.8

pāt.hām. tara (-e), “another reading”: 26.1

pādharaüm. (-aü, -ū, -ūm. ), “straight,”

“straightly”: 6.1B, 6.2B, 21.4

pāda, “foot” a linear measure for shadow: 10–

26.0, 24.1, 26.0, 26.2, 26.3,
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pās.ān. a (-a, -i), “stone”: 10–26.0, 21.0, 21.1,

21.6, 22.0, 22.1

pim. d. a, “thickness”: 21.1, 21.2 (pam. d. a B),

21.3, 22.1, 22.2

pus.karan. ı̄ (-ri- J), “pool”: 21.4

puhataü (-u), “reached”: 11–12.1

pūrā, “even”: 2.4,

pūrn. a. See under gati.

praks.epa, “investment”: 15.1, 15.2

-karan. a, “investment,” 10–26.0, 15.0,

15.7

pran. am-, “bow down”:

pran. amı̄, 1.2

prati, “for” (unit price): 8.5B, 8.9B, 8.10B,

8.11–15, 15.6,

pratyutpanna (-a, -ah. , -i), “multiplication”:

4.0, 8.3, 8.19 (pratyunna J)

bhinna-, 10–26.0, 13.0, 13.1, 13.4,

17 1.3, 21.3 (-pam. nna B)

prathaka, “severally”: 8.8B. Cf. PV 15dB.

pramo, = prathamodāharan. a “first example”:

14 2.2J

prasna (mostly praśna J), “question”: 2.2,

8.3B, 9.3, 25.1

-pada, 2.2B, 2.3–5, 2.7, 2.8, 5.1, 5.2, 6.1B,

6.2B, 7.1B, 7.2B, 8.1B,

8.2B, 8.3B (prasnā-), 8.4B, 9.1

-rāśi, 9.3

phala (-a, -am. ), “fruit” or “result” of calcu-

lation: 5.1, 5.2, 6.1B, 6.2B, 7.1B,

7.2B, 8.1B–3B, 8.5B, 8.8B, 9.3, 13.1,

14 1.1, 14 2.1, 15.1–3, 15.4 (∅ J),

17 1.1, 17 2.1, 18 1.1, 18 2.1, 18 2.2,

19.1, 20 1.1,

20 2.1, 20 2.5, 21.1, 21.4, 22.1, 22.2,

23 1.1, 23 2.1, 23 2.4J

(intp.), 24.1, 26.3

bahih. kon. a (-a, -i), “outside of a (rectangular)

corner: 23 2.4

bāk̄ı, “remaining,” “remainder”: 3.1, 3.2

biman. aü (-ā, -u, -um. , -ūm. ), “two fold”: 2.10,

8.3B, 11–12.1

b̄ıja, “seed”: 15.3, 15.4

b̄ıjaüm. (-aü, -u), “second”: 17 2.2 (b̄ıu J),

18 1.2

bol-, “speak”:

bolum. , 1.2J

bolūm. , 1.2B

bhan. -, “tell, call”:

bhan. ı̄i, 18 1.1

bhā, = bhāga “divisor”: 9.3, 9.4, 26.1J (intp.)

bhāga (-a, -ah. , -i, -u), “part, division, divi-

sor”: 8.1B, 8.3B, 8.8B, 9.1, 9.3–12,

11–12.1, 14 1.1, 14 1.3, 14 2.1, 15.1–

6, 16.1, 16.2, 18 2.1, 18 2.2, 20 1.1,

21.4, 23 1.1, 23 2.4 (∅ J), 24.1,

n1*-, 8.1B, 8.3B, 8.8B, 25.1 (*cardinal

number)

n2**-, 21.5, 22.2, 23 2.1 (**ordinal num-

ber)

sthāna-, 8.2B

bhit.hyā (-ā, -ā̈ım. ), “wall”: 23 2.4 (bhityā J)

bhinna (-a, -ah. ), “fraction”: 17 1.3, 17 1.5,

21.3B. See also under pratyutpanna.

bhuja, “arm” or a side of geometrical figures:

17 2.2, 18 1.2 (suna J), 19.1, 20 2.3,

catur-, 20 2.5

trin. i-, 20 2.6

pam. ca-, 20 2.3, 20 2.7

bhūmi, “land,” the “base” of a plane figure:

13.3, 17 2.1, 17 2.2 (-ma J), 18 1.1

(-mäı J), 18 1.2 (-ma J)

bheda (-ah. , -i), “variety”:

kos.t.ā-, 7.2B, 8.7B

tastha-, 7.0B

ś̄ırs.a-, 7.1B, 8.7B

s.am. d. a-, 8.0B, 8.1B

mam. j̄ıt.ha, “madder”: 8.10B

mam. tra, “a wise man” (or “a minister”?):

27.1B
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makara, “Capricorn”:

-sam. krām. ti, 25.1

man. a, a weight unit: 8.10B, 8.11B, 8.12–15,

14 1.2, 14 1.3, 23 2.3

madhya, “mid, middle”: 10–26.0, 14 1.1,

14 2.1, 24.1, 26.0, 26.2, 26.3

mav-, “measure”:

mav̄ıi, 13.3J, 20 2.8 (-̄ıyäı J), 21.4

(-̄ıyäı J)

mav̄ıim. , 13.3B

mām. d. -, “arrange”:

mām. d. ı̄i (-̄ıyäı J), 5.1, 5.2 (∅ J), 6.1B,

6.2B, 7.1B

mām. d. ı̄im. , 7.2B

māthaüm. (-äı, äım. ), “head”: 7.1B, 7.2B

māna (-a, -am. ), “measurement,” “standard”:

10–26.0, 13.2, 13.3, 17 1.0, 17 1.3,

18 2.2, 21.0, 21.3, 22.0, 22.2,

23 2.0, 24.0, 25.0, 25.1, 26.0

māp-, “measure”:

māpäı, 23 2.3

māsa (-i), “month”: 26.3

māhi, “in, into, among”: 2.4, 7.2B, 18 2.2,

18.1B, 20 1.1B, 23 1.1, 24.1

mām. hi, 18.1J, 20 1.1J, 25.1 (mā B)

mukha, “face, mouth” or the top side of a

plane figure: 17 2.1, 17 2.2B (mus.a

J). See under catur.

muga (mūm. ga J), a kind of kidney bean:

14 1.3

muraja, a kind of drum: 20 2.3

-ks.etra, 20 2.3 (also maraja- J)

mūla (-a, -am. , -āni), “root,” “square root”:

2.10, 10–26.0, 11–12.0–3, 19.1, See

under varga/vargra.

mūlya (-a, -am. ), “price”: 5.1, 5.2B, 6.1B,

6.2B, 7.1B, 7.2B, 8.1B–4B, 8.8B,

14 2.2 (mūla B)

mel-, “bring together, add”:

mel̄ıi (-̄ıyäı J), 5.1, 5.2 (-yai J), 6.1B,

6.2B, 7.1B

mel̄ıim. , 7.2B

mes.a, “Aries”:

-sam. krām. ti, 26.2, 26.3

mokt̄ıka (maukti J), “pearl”: 14 2.3

yavākāra, “barleycorn shape”: 20 2.3

-ks.etra, 20 2.4B (J omits yavākāra)

yuti, “sum”: 15.1 (∅ J), 15.2 (yukti J), 15.3,

15.4, 15.5, 15.6, 20 2.5,

20 2.6, 21.4, 21.5

ras.̄ı́svara (r.s.̄ı́svara J), “sage” (equated to

Skt. muni): 3.1

rahita, “remaining”: 19.1 (raha J), 24.1

rāma (-a, -i, -im. ). See under dramma.

rāśi (-si also), “quantity,” “heap”: 9.3

(-säı J), 10–26.0, 10 1.1, 23 2.0,

23 2.5

r̄ıti (-im. , -̄ı), “manner, method”: 3.2, 8.8B,

9.3, 11–12.1, 13.3, 20 2.8, 21.4,

23 2.4, 25.1

rūpa (-a, -am. ), “form”: 8.5B–8B, 8.16–18,

20 2.3, 21.2, 21.3, 23 2.2, 23 2.4

-nyāsa (-a, -ah. ), 8.7B, 17 1.2–5,

17 2.2*, 18 1.2, 18 2.1*, 18 2.3 (∅ J),

19.2, 20 1.2*, 20 2.2*,

20 2.5, 22.2*, 23 1.2*

(*rūpam. - J)

ks.etra-, 17 1.0

rūpa (-ā), “silver”: 8.5

rūpa (-a, -am. , -ā), “unity,” “integer” (number

of unities): 2.10, 8.1B, 8.8B, 13.1,

15.1, 15.2

lam. ba, “perpendicular”: 17 2.1 (laba B),

17 2.2, 18 1.1, 18 1.2, 19.0

lam. ba, “length” (cf. lām. baü): 20 2.1, 20 2.2

(labdham. J)

lām. baü (-äı), “oblong”: 17 1.1

lābh-, “be obtained”:

lahäı, 14 2.3B

lahii, 14 2.2B
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lāi, 14 2.2B

lābhäı, 14 1.2B, 14 1.3B, 14 2.2J,

14 2.3, 16.1, 19.1J (intp.), 24.1,

25.1

lābhi, 14 1.2J, 14 1.3J, 14 2.3J, 25.1J

lis.-, “write”:

lis.̄ı, 2.2B (-̄ıyäı J), 7.2B

lis.̄ıi (-̄ıyäı or likh̄ıyäı J), 2.4, 7.2B, 8.4B,

9.1, 11–12.1, 19.1 (-yai J)

le-, “take”:

l̄ıi, 21.4 (d̄ıjäı J)

l̄ıjäı, 2.10J, 19.1

l̄ıj̄ıi, 2.10B

lēı, 7.1B, 7.2B

les.yaka (les.aka J), “calculation”: 16.0, 16.3

vakra (-am. ), “nonuniform”: 21.4 (corr. B)

vajrākāra, “thunderbolt shape”: 20 2.3 (va-

jryākāra B)

-ks.etra, 20 2.5

vat.alaü (-ā), “circular”: 22.1 (vā- J)

varaü (-äı, -aü, -āi, -āū, -u), “expenditure”:

3.1, 3.2

varasa, “year”: 14 2.2

varga/vargra (-a, -am. , -ah. ), “square”: 2.3,

2.10, 10–26.0, 10 1.1–3, 11–12.1, 11–

12.2, 23 2.1

-mūla, “square root”: 10–26.0, 11–12.0,

11–12.1, 11–12.3

vartula/varttula, “circular”: 10–26.0, 22.0

(varttala B). Cf. varttu for vr.tta in

22J.

val̄ı, “also”: 2.2, 6.1B

vastra, “cloth”: 10–26.0, 13.3

vām. kaü (-äı), = vakra “nonuniform”: 21.4

(vākäı J)

vāt.alaü (-äı. -ā), “circle”: 18 2.1, 22.1 (vat.alā

B)

vādh-, “increase”:

vādhataü, 2.2J

vādhanum. , 2.2B

vānā (Skt. varn. aka), “color” or the product of

the weight and the purity of a gold

piece: 16.1, 16.2

vān̄ı (Skt. varn. ikā), “color” or the purity of a

gold piece: 16.1(∅ BJ), 16.2

vāra, “times”: 23 1.1

vāv-, “sow”:

vāv̄ı, 15.3

vijehadāra, “investment”: 15.5B, 15.6B

vijäıdāra (-a, -u), 15.5J

vijedāra, 15.5B, 15.6J

vipula (-e), “width”: 21.5

vibhāga (-a, -ah. , -i), “division, partition”: 15.2

eka-, 15.2, 15.4

rūpa-, 8.1B, 8.8B

sthāna-, 8.2B, 8.8B

viloma. See under gati.

vis.ama (-a, -i), “unequal,” “odd,” “nonuni-

form”: 11–12.1, 17 2.0, 17 2.1,

20 2.1, 20 2.8 (pahila J), 21.4 (also

vis.a J), 21.5 (corr. J)

visamaü (-äı), = vis.ama “nonuniform”: 21.4

(visäı B)

visā, a linear measure equal to 1/20 gaja: 13.3,

17 1.3, 21.3

visām. sā, a linear measure equal to 1/20

visā: 13.3 (visā B, vísvā J), 17 1.3

(vísvāsum. J)

vista, “inverse”:

-trairāśika (-a, -am. , -i, -e), 10–26.0,

14 2.0, 14 2.1 (-si-, ∅ J), 14 2.4 (vy-

asta- J)

vistara (-a, -äı, -i), “breadth”: 13.2, 13.3,

17 1.1, 17 1.2, 17 1.3 (∅ J), 17 1.4,

17 1.5, 20 2.2, 21.2, 21.3, 21.4 (vi-

stāra B), 21.5, 22.2, 23 2.3

vr.tta, “circle”: 18 2.0, 18 2.1, 22.2, 22.3 (vatta

J), 23 2.1

vedha (-a, -ah. , -i, -e), “depth”: 21.4, 21.5,

23 2.3 (∅ J)

vyam. gula, a linea measure equal to 1/24
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am. gula: 13.2

vyaya, “expenditure”: 3.2

vyavakalita (-a, -am. ), “difference”: 3.0

(corr. B), 3.1 (corr. J), 3.2

vyavahāra (-a, -am. , -ah. , -im. ), “procedure”:

20 2.9, 21.6, 22.3 (corr. J), 23 2.3,

23 2.5 (corr. J), 26.4

vyāsa, “breadth, diameter”: 18 2.1–3, 20 2.1

(cyāru B), 21.2, 22.2, 23 1.1, 23 1.2

vr̄ıha, “rice”: 14 1.2

śara, “arrow” or the height of a circle segment:

20 1.1, 20 1.2

śar̄ıs.aü (sar̄ıs.aü J) (̄ı, -ām. ), “like, similar”:

10 1.1, 10 2.1

s.am. d. a, “part”: 8.8B, 20 2.8 (s.ad. a B)

-gati, 9.3 (kham. d. a- J)

-bheda (-a, -ah. ), 8.0B, 8.1B

s.ām. d. a, “sugar”: 8.12

s.āta, “excavation”: 10–26.0, 21.0*, 21.4* (s.ata

B), 21.6* (*khāta J)

s.āma (-äı), “excavation”: 21.1

sam. kalita (-a, -am. , -e), “sum” of a finite nat-

ural series: 2.0–5, 2.9–11, 3.1, 3.2

sam. krām. ti, “transition”: 25.1, 26.2, 26.3

sam. yojana (-e), “summation”: 17 1.3

sama (-a, -ām. ), “equal,” “even,” “uniform”:

2.10, 11–12.1, 17 1.1, 17 1.2. See

also under caürasa, curasa.

sarala, “straightly”: 8.6B

sahita, “accompanied”:

eka-, 2.1 (sahi B), 2.4, 2.5

sādhāran. a (-a, -am. ), “common”: 21.2, 21.3

siravālu (-laü J), “mental work”?: 2.2, 2.6

s̄ıma, “up to, until”: 2.2 (jām. n. a B)

suvarn. a (also suvarn.n. a J), “gold”: 10–26.0,

16.0, 16.1, 16.2, 16.3

sūkad. i (-a J), “sandal wood”: 8.13

sūtra, “thread”: 8.15

sūtra (-a, -am. , -i, -ai), “versified rule”: 1.1,

1.2, 2.0, 3.0, 4.0, 8.4B, 9.0, 9.2, 10–

26.0, 13.0 (∅ B), 26.5

sēı (-i, -im. , -̄ı), a weight unit: 15.3, 15.4

sera, a weight unit: 14 1.3

stam. bha (-a, -i), “pillar”: 10–26.0, 22.0, 22.1

har-, “take away”:

har̄ıi, 9.1 (hui J), 24.1 (-̄ıyäı J),

h̄ına, “deficient, decreased”: 8.3B, 8.8B, 19.1,

24.1

hūjūyām. (corr.?), = jūjūyām. , 15.1 (jūjūā J)

het.hi, “below”: 6.2B, 9.1 (het.äı J), 11–12.1,

hema, “gold”: 8.9B

ho-, “be, become”:

haūā, 15.3B

hu, 11–12.1B, 13.3B, 23 2.3

hui, 2.2, 2.4B, 3.2, 8.4B, 9.2 (har̄ıi B),

10 1.1B, 10 1.2, 11–12.1, 13.2,

14 1.2, 14 1.3, 15.2, 15.5, 22.2B,

26.2

huim. , 10 2.2B

huyäı, 2.4J, 10 1.1J, 10 2.1J (∅ B),

10 2.2J, 11–12.1J, 13.3J 22.2J

hūā, 15.3J

Index 3: Old Gujarāt̄ı numerals in the

Bālabodhāṅkavr. tti

0:

śūnya, 8.4B

1/18:

ad.hāramu (-u, -um. ) (w.bhāga), 20 1.1,

23 1.1 (∅ J)

1/6:

chat.ha (-a, -ā) (w.bhāga), 18 2.2, 23 2.1

(corr. J)

1/4:

caüthā (w.bhāga), obl. 18 2.1J

caturtha, 22.2 (w.bhāga), 23 2.4

cuthäı (w.bhāga), inst. 18 2.1B
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+1/4: savā, 17 1.3, 17 1.5 (corr. J)

1/3:

tr.t̄ıya (w.bhāga), 21.5

1/2:

arddha, 11–12.1, 13.2, 17 2.1, 18 1.1,

19.1, 20 1.1, 23 1.1B, 23 2.4,

26.3B

+1/2: sād. hā, 17 1.3, 17 1.5, 22.2 (sād. a

B, corr.?)

1:

eka, 2.6, 2.10, 8.5B, 8.8B, 8.13, 8.14,

8.18, 9.8, 9.10, 9.11, 9.12, 10 1.2,

10 2.2, 13.2, 13.3, 15.2, 15.4 (paka

B), 17 2.2, 18 1.2, 20 2.3, 20 2.7,

21.1 (ekva B), 23 2.3 (“1” J)

2:

dū, 17 1.4

dvi, 21.5

dvayor, 20 2.5, 20 2.6

bi, 2.9, 8.16, 9.7, 10 1.1, 10 1.2, 10 2.2,

13.3, 15.3–5, 17 1.4 (“2” B), 17 1.5

(∅ B), 20 2.3–6, 23 2.2 (“2” J)

bihu, 2.4, 5.1 (-um. J), 6.1, 7.1

See biman. aü in Index 2.

3:

tri, 10 1.2J, 15.4, 18 2.2, 21.5, 25.1

trin. i, 8.12B, 8.14B, 8.15B, 8.17B, 9.4B,

9.8B, 9.11, 10 1.2B, 10 2.1, 10 2.2

(trin. a J), 13.2, 15.3, 15.5 (trin. äı J),

20 2.2B, 21.2, 21.3, 22.2B, 23 1.1

(tritri J), 23 1.2, 23 2.4B

trin. n. i (-n. i, -n. ha, -n. ham. , -n. hi), 8.12J,

8.14J, 8.15J, 8.17J, 9.4J, 9.8J,

20 2.2J

trihu, 8.1B

“+3”:

trid. ottara, 8.14 (ti- J)

4:

catur, 21.5 (catura J)

caü (cf. 24, 64), 15.3 (cu B), 15.4 (cu B),

17 1.3 (vu B, sihu J, both corr.)

cihu (-u, -um. ), 2.1 (vihu B), 15.3, 17 1.2

(cu B), 19.1 (vihu B)

cyāra (-a, -äı, -i), 2.9, 8.11, 9.3, 9.5,

10 1.2, 10 2.2 (cāri B), 13.2B, 15.3,

16.2 (cāri B), 17 1.2, 17 1.3 (vyāri

B), 17 1.4, 17 1.5, 17 2.2*, 20 1.2*,

21.2*, 21.3* (* “4” J)

5:

pam. ca, 15.6 (-am. B)

pām. ca, 9.9, 10 1.2, 10 2.2, 14 1.2, 15.3,

15.4, 15.5, 17 1.3B, 20 2.2B, 21.2B,

21.3B

6:

cha, 8.17, 9.6, 9.10, 14 1.2, 15.3, 18 2.2

s.at., 21.5

7:

sāta, 8.13, 8.14, 24.1

“+7”: sattottara, 8.16

8:

at.ha, 13.2B, 16.2J

āt.ha, 2.9, 8.9, 8.11, 8.15, 13.2 (also at.ha

B), 15.3 (“8” B), 16.2 (at.ha B),

17 1.4, 21.3 (“8” J)

“+8”: at.t.hottara, 8.15, 9.6, 9.10

9:

nava, 8.3, 17 1.0 (netha J, corr.?), 22.2

10:

daśa, 2.5J, 2.6J, 3.2J, 13.2, 13.3, 17 1.3

(∅ J), 21.5B

dasa, 2.5B, 2.6B, 3.2B, 13.2, 13.3, 15.3,

15.4 (∅ B), 17 1.3, 18 1.2 (“10” J),

21.3 (∅ J), 21.5J

“+10”:

dahottara, 2.9 (dā- J)

11:

agyāra (igyāra J), 9.6, 9.9, 9.12, 17 1.5

12:

bāra, 2.9, 9,9 (-äı J), 13.2, 17 2.2 (“12”

J), 18 1.2(“12” J)

bārah̄ı, 16.2 (bāhar̄ı B, corr.?)

13:
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tera, 9.11B, 17 2.2 (tere J), 18 1.2 (“13”

J)

teraha, 9.11J

14:

cauda (caūda J), 8.18, 9.9, 13.3, 15.3 (∅
J), 15.4 (corr. J), 17 2.2 (“14” J),

20 1.2 (“14” J)

caud̄ı (caūdāı J), 16.2

15:

panara, 10 1.2, 10 2.2 (pam. - B), 25.1

16:

s.od. aśa, 15.6

sola, 9.5 (solhe J), 13.3, 14 2.2, 15.5,

17 1.2 (“16” J), 23 2.3 (∅ J)

18:

ad.hāra, 2.9, 8.5, 9.10, 23 2.2 (-am. J)

19:

ugan. ı̄sa, 18 2.3

20:

v̄ısa, 2.9, 3.2, 13.3 (∅ J), 15.5, 17 1.3, 22.2

v̄ısām. , 2.9, 15.3 (b̄ısa J)

21:

ikav̄ısa, 9.9J

ekav̄ısa, 14 1.2

ekav̄ısām. , 9.9B

23:

trev̄ısa, 14 1.3 (“23” J)

24:

cuv̄ısa (caüv̄ısa J), 2.9, 13.2, 13.3

25:

pam. cav̄ısa, 9.8, 10 1.2 (pacav̄ısa J),

10 2.2, 13.3, 14 2.3 (-si), 10 2.2,

13.3, 14 2.3

pam. cav̄ıs̄ı, 1.2 (pacav̄ıse J)

27:

sattāv̄ısa, 8.12 (satā- B), 9.4 (-am. J)

28:

at.hāv̄ısa, 8.18

30:

t̄ısa, 2.9

tr̄ısa, 2.9J, 3.2, 9.7

tr̄ısām. , 2.9B, 15.3, 25.1

32:

batr̄ısa, 2.9, 8.9

33:

tetr̄ısa, 8.17 (also tett̄ısa J)

35:

pām. tr̄ısa, 8.10, 10 1.2

36:

chatr̄ısa, 8.11, 8.17

38:

at.hatr̄ısa, 8.12

40:

cyāl̄ısa, 2.9, 3.2, 13.3, 14 2.2

cyāl̄ısām. , 2.9B, 15.3 (“40” B)

43:

trayatāl̄ısa, 8.18

45:

pam. citāl̄ısa, 9.10 (pacatā- J)

50:

pam. cāsa, 2.9, 3.2,

pam. cāsām. , 2.9B, 15.3 (pam. cāsom. B,

pacāsām. J)

52:

bāvana, 8.16

56:

chapana, 9.8 (chappanna J), 16.2 (sapana

J)

57:

sattāvana, 8.18 (satā- J)

59:

ugan. asat.hi, 8.15 (-sat.t.hi J)

60:

sāt.hi, 2.9 (sāt.ha J), 3.2, 14 2.3, 25.1

64:

cusat.hi (caüsat.t.hi J), 8.13, 9.6

65:

pām. sat.hi (-sat.t.hi J), 8.9, 8.11

66:

chāsat.hi (-sat.t.hi J), 8.17 (corr. B), 9.9

67:

satasat.t.hi, 8.13J
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satasat.hi, 8.13B, 8.17

70:

sattari, 2.9J, 3.2

sittiri, 2.9B

73:

trihuttari, 8.16

75:

pam. cahuttari, 2.9 (pacyottari J)

76:

chahuttari, 9.7 (chi- J)

80:

as̄ı, 2.9, 3.2, 13.2 (∅ J), 14 2.2 (aś̄ı B)

81:

ekās̄ı, 14 1.2

ekyās̄ı, 8.12 (-́s̄ı B)

85:

pam. cyās̄ı, 2.9

87:

satyās̄ı, 9.7 (-́s̄ı B)

88:

at.hyās̄ı, 8.14, 9.3 (-́s̄ı B)

90:

nau (niu/niū J), 2.9, 3.2, 14 1.2

93:

trān. ū, 9.10

95:

pam. cām. n. ū, 2.9J (corr.?)

pam. cān. ū, 2.9B, 9.8 (-ūm. B)

96:

chanū (-ū, -ūm. , -o), 8.5B, 8.10B, 13.2B,

16.2B

channū, 16.2J

chinnū, 13.2J

100:

’́sata, 3.2B, 8.8B, 15.6

säı, 2.9, 8.9B, 8.11, 8.13, 8.14, 8.15J,

8.17 (si B), 9.3J, 9.4J, 9.8J, 9.9,

9.10, 10 1.2, 13.3J, 15.3, 15.4 (sāı

B), 15.5, 25.1

säım. , 8.15B, 9.3B, 9.4B, 9.8B, 9.9B, 13.3,

15.3B, 15.5B

saü, 2.9J, 3.2J, 8.14J, 9.6J, 8.18J,

13.3J, 14 2.3J, 15.5J

sata, 3.2J

sita, 15.6

su, 2.9B, 3.2B, 8.5B, 8.10B, 8.14B, 8.18B,

9.6B, 13.3B, 14 2.3B

so, 9.9J

140:

eka su cyāl̄ısa, 13.3 (saü for su J)

196:

eka su chanūm. , 8.10B

200:

bi säı, 15.5 (also säım. B)

210:

bi säı dasa, 15.3 (also säım. B), 15.4J

bi säı dahottara, 2.9B

bi säı dāhottara, 2.9J

bi sāı, 15.4B (omits dasa)

224:

bi säı caüv̄ısa, 13.3J

bi säım. cuv̄ısa, 13.3B

250:

⟨bi säım. pam. cāsa⟩, 13.3
327:

trin. i säı sattāv̄ısa, 9.4B

trin. ham. säı sattāv̄ısam. , 9.4J

395:

trin. i säım. pam. cānūm. , 9.8B

trin. ha säı pam. cānū, 9.8J

420:

cyāri säı v̄ısām. , 15.3 (b̄ısa J)

465:

cyāri säı pām. sat.hi, 2.9

488:

cyāra säı at.hyās̄ı, 9.3J

cyāri säım. at.hyāś̄ı, 9.3B

500:

pam. ca śata, 15.6J

pam. cam. sita, 15.6B

pām. ca säı, 15.5B

pām. ca saü, 15.5J
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630:

cha säı tr̄ısām. , 15.3

820:

āt.ha säı v̄ısām. , 2.9

840:

āt.ha säı cyāl̄ısām. , 15.3 (“840” B)

865:

āt.ha säı pām. sat.hi, 8.9

1000:

sahaśra, 8.12, 8.14J, 8.15J, 9.5J, 9.6J,

9.7J, 15.5

sahasra, 8.5, 8.8, 8.11, 8.13, 8.14B, 8.15B,

8.16B, 9.5B, 9.6B, 9.7B, 9.8, 15.5,

15.6

hajāra (< P. hazār), 8.16J

1050:

dasa säı pacāsām. , 15.3J

dasäım. pam. cām. som. , 15.3B

1196:

eka sahasra eka su chanū, 8.5B

1211:

bāra säı agyāra, 9.9B

bāräı so igyāra, 9.9J

1275:

bāra säı pacyottari, 2.9J

bāra säım. pam. cahuttari, 2.9B

1530:

panara säı tr̄ısām. , 25.1

1600:

s.od. aśaśata, 15.6

sola säı, 15.5 (also säım. B)

1767:

eka sahasra sāta säım. satasat.hi, 8.13

(... säı satasat.t.hi J)

1808:

ad.hāra säı at.hottara, 9.10 (... at.hottarah.

B)

1830:

ad.hāra säı tr̄ısa, 2.9J

ad.hāra säım. tr̄ısām. , 2.9B

1859:

eka sahaśra āt.ha säı ugan. asat.t.hi,

8.15J

eka sahasra āt.ha säım. ugan. asat.hi,

8.15B

2485:

caüv̄ısa säı pam. cyās̄ı, 2.9J

cuv̄ısa säım. pam. cyās̄ı, 2.9B

3240:

batr̄ısa säı cyāl̄ısa, 2.9 (... cyāl̄ısām. B)

3703:

trin. i sahasra sāta säı trid. ottara, 8.14B

trin. hi sahaśra sāta säı tid. ottara, 8.14J

4095:

cyāl̄ısa säı pam. cān. ū, 2.9 (... pam. cām. n. ū

J)

4096:

cyāri sahasra chanūm. , 9.5B

cyāra sahaśra chinnūm. , 9.5J

4865:

cyāri sahasra āt.ha säı pām. sat.hi, 8.11

(... pām. sat.t.hi J)

5050:

pam. cāsa pam. cāsām. , 2.9 (∅ J)

11664:

agyāra sahasra cha säı cusat.hi, 9.6B

igyāra sahasra cha säı caüsat.t.hi, 9.6J

30276:

tr̄ısa sahaśra bi säı chihuttari, 9.7J

tr̄ısa sahasra bi säı cchahuttari, 9.7B

38327:

at.hatr̄ısa sahasra trin. i säı satāv̄ısa, 8.12

(trin. ha and sattāv̄ısa J)

100000 (= 105):

lās.a, 8.16–18 (-s.am. in 18J), 9.8–10, 9.12,

15.5

100001:

eka lās.a ekottara, 9.12

152207:

eka lās.a bāvana sahasra bi säım. sattot-

tara, 8.16B

eka lās.a bāvana hajāra bi säı sattottara,
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8.16J

156025:

eka lās.a chapana sahasra pam. cav̄ısa, 9.8

(chappanna J)

200000:

bi lās.ah. , 15.5 (lās.a J)

1466521:

cauda lās.a chāsat.hi sahaśra pām. ca säım.

ekav̄ısām. , 9.9B

caūda lās.a chāsat.t.hi sahaśra pām. ca säı

ikav̄ısa, 9.9J

10000000 (= 107):

kod. a, 8.17J, 8.18J

kod. i, 8.17B, 8.18B, 9.10, 9.11

10000003:

eka ked. i anäı trin. i, 9.11B

eka kod. i anäım. trin. i, 9.11J

19345600:

eka kod. i trān. ū lās.a pam. citāl̄ısa sahasra

ccha säı, 9.10 (pacatāl̄ısa J)

142857143:

cauda kod. i at.hāv̄ısa lās.a sattāvana

sahaśra eka su trayatāl̄ısa, 8.18B

caūda kod. a at.hāv̄ısa lās.am. satāvana

sahaśra eka saü trayatāl̄ısa, 8.18J

1000000000 (= 109):

arva, 8.17J (∅ B). Skt. arbuda. Cf. avva

in GSK 1.12.

100000000000 (= 1011):

s.arva, 8.17. Skt. kharva. Cf. khavva in

GSK 1.13.

333333666667:

trin. i s.arva tetr̄ısa kod. i tetr̄ısa lās.a ccha-

tt̄ısag-hasra ccha si satasat.hi (sic),

8.17B

trin. ha s.arva tetr̄ısa arva tett̄ısa kod. a

chatr̄ısa lās.a chāsat.hi sahaśra cha

säı satasat.hi, 8.17J
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Appendix: Figures in the manuscripts

The letters “b” and “j” attached to the figure numbers denote respectively the

manuscripts B and J, and “m” of “2b m” margin.

1b 2b 2b m 1j–2j missing

3b 3j 4b 4j

5b 5j 6b 6j

7b 7j 8b 8j

9b 9j 10b 10j

11b 11j 12b 12j

13b 13j 14b 14j

15b 15j 16b 16j

17b 17j



132 Hayashi SCIAMVS 18

15j+17j

18b 18j missing 19b 19j

16j(canceled)+19j+16j

20b 20j 21b 21j

22b 22j missing 23b 23j

24b 24j 25b 25j

26b 26j 27b 27j

28b 28j 29b 29j

30b 30j 31b 31j

32b 32j (fol.6b, end of l.8 + beginning of l.9)
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