BIJAGANITAVATAMSA
© PART
&t aruguafveatad=a:

S foaraad:

gAY VT

Critically Edited
by
KRIPA SHANKAR SHUKLA

Reader in Mathematics
University of Lucknow

Published by
' AKHILA BHARATIYA SANSKRIT PARISHAD

LUCKNOW
\% 1970
"4'/—:
e 1o,y



CONTENTS

Pages
Introduction i—iv
Awmfrafag gaig—
IqFH: 9
gefaerq aftwaifo 3-35
giggfayg (R—¢ )—assfad (4 —v) —ssawmagfay
(e—2R)—avigfay (43-13) —Fwhagfaug (13—1=)
g 3%
FraEfa: IU—YY
Fiagfa: (38—1s) —T%a (I5—¥o)— fafaseg=for
(2o—¥¥) —srgagaTIAaq (¥¥)
drefad Iaad —

SRETE ¥y
AFHATF ANIq (A7) ¥R T
ERRATA

Page Line Inccorrect " Correct
iii T 19 Ofafgawar At Ofafgawar: arRIEAT
1 11 ysa1 7 fadifwafa seArAfasrwafa

32 13 gEATHL eI -



INTRODUCTION

The Bijaganitavatamsa comes from the pen of Narayana Pandita
and deals with algebra. The name Bijaganitdvatarisa is a compound
formed by the composition of the words bijaganita, meaning “algebra”
(lit. “the science of calculation with elements”), and avatarmsa, meaning
“a garland or any ring-shaped ornament”, or ‘‘the crown.” Bijaganita-
vatamsa thus means ‘‘a garland of the elements of algebra” or
“the crown of algebra”.

Like other Hindu works on algebra, it is divided into two
parts, Part I dealing with algebraic processes essential in solving
algebraic equations (bijopayogi-ganita) and Part Il dealing with
algebraic equations (bija). An incomplete manuscript of the work
containing the whole of Part I and a few opening lines of Part II, which
was acquired by the late Dr A. N. Singh, belongs to our collection. In
the current issue of the Rtam we propose to present a critically edited
text of Part I. An English translation along with critical and explanatory
notes will appear in a subsequent issue. Part II of the work is not
available at present in its complete form and the reader will have to wait
for it until a complete manuscript of the work is discovered.

Part I sets forth the following three topics:

(i) Algebraic operations (of addition, subtraction, multiplication,
division, squaring and extracting the square root) for each of the
following :

Positive and negative numbers (dhanarna), the zero (Sinya), single
unknown (avyakta), more unknowns characterized by colours (varna),
and surds (karani).

7 (ii) The Pulverizer (kuftaka), i. e., analysis pertaining to the indeter-
minate equation (ax + c)/b=y.

(iliy The Square-nature (varga-prakrti), i.e., analysis pertaining to
the indeterminate equation Nx2 + C = y°,

From the opening lines of Part Il in our manuscript, we learn
that it dealt as usual with the following algebraic equations (bija) :

(i) Linear equations in one unknown (avyakta-samikarana).
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(ii) Linear equations in more than one unknown (varna-samatva).

(iii) Elimination of the middle term (madhyamdaharana), or the
quadratic equation.

(iv) Equations involving the product of different unknowns (bhdvita-
samatva).

Our manuscript breaks off after giving the list of contents of Part II
and an example of a linear equation in one unknown,

Part 1 ends with the following colophon giving the name of the
author as Nardyana Pandita and that of his father as Narasirhha :

o aFasarfafordagaea-afuafaaraguat-amafieafadE=y dia-
afnaEady adasgia: garar |

Comparison of this colophon with the following ones occurring at the
ends of the various sections of the Ganita-kaumudi leaves little doubt
that the author of the Bijaganitavatamsa was the same Narayana Pandita
as the author of the Ganpita-kaumudi.

() szfa aFasafafaadegrza-afoafaaragiaa-Namaefeafaz-
faamat afrqareat stgat savosrfa gareart

(i) =fa gFaFarafgadagaaT-inafaaraguaa-arragfieataz-
faamat wfrastgai fagsaagrv |

(i) zfr  gsaFwfafgadagaaa-riratgamguaa-araanafeafas
faarat afoastgat Adsaag |

(iv) zfa  axasafafaafagaa-afrafagraguaa-araaafeafaz-
faarat afrgarzat FgareamEt ATTTT AT |

v sfa  gwasarfafaadagaea-afuatraragus-qruganafeafa-
faamat afrqarzat stgaanat $gH A9 TIT: AT YA |

(vi) =fg shgsasarfafaadagTzr-afrafaamguar-armorefeafaz-
faarat afraarzat stgareart stasiaata gantssam: qared:

(vii) zfa sNaFasaffradegaea-afnafamaguaa-mruarefeafa-
faqrat aforqqreal FFATEAIT WIS ATAREAT SATZT TATA: |
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(viii) zfgy  shgsasarfafeatagama-rfnafaamguas-aanefeafa-
faarat afwqareat slgareatat s ATEqIR A9 FIIAT AT

(ix) zfg shawasaiffaadagaaT-afnafaaraguaa-armuafeafaz-
faarat nfrgstgareararagaray 19 T ATGIL |

(x) szfa shaFasmiafmies fagaeza-rfuafaaragrEa-armrafiea-
fazfaarat nfrgarzat weafd arm agday sqagr: |

The identity of the authors of the BijaganitGvatamisa and the
Ganita-kaumudi is also established by the fact that most of the verses
(including commentaries thereon) found in the sections dealing with
Kuttaka and Varga-prakrti in the two works are almost literally the same.
There is also a reference in the Ganita-kqumudi* to the author’s Bijaganira.

The following verse occurring in the end of the author’s Ganita-
kaumudi shows that the author’s father Narasithha (Sk. Nrsirhha) was a
respectable Brihmana well versed in Srutis and Smrtis and a devotee of
God Siva; and that besides being a good scholar of the Sastras, he had
acquired a high degree of proficiency in the mechanical science, the
science of arms, and logic.

el ageagaregfaafrg s fagedr st
geq:  siwvsarzgafafgaaar agmn fAam: o
Ageraidanr  graqufafa:  facafaarsmea:
gred @R ¥ aF gaaafa shafagr gfag: u?
Niridyana Pandita lived in the fourteenth century of the Christian
era. - The following concluding verse of the Ganita-kaumudi shows that
the Ganita-kaumudi was completed on Thursday, the second tithi of the

dark fortnight of the month Kartika, Samvatsara Durmukha, Saka
year 1278. This corresponds to Thursday, October 14, A. D. 1356. The

Bijaganitivatarnsa which is mentioned in the Ganita-kaumudi was evidently
written prior to this date.

TwAafafagad gH@as T aige Hifa
grgfaat Fewax 1A gafd o afoag o

1 GK (=Ganita-kaumudri), Part I, p. 13, lines 15-17.
2 GK, Part 11, p. 410.
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The Ganita-kaumudi and the Bijaganitdvatarisa are the only two
works on mathematics written by Narayana Pandita. The Ganita-kaumudi
was edited by the late Padmakara Dvivedi and published in two parts,
which appeared as No. 57 (Part I) and No. 57 (Part II) of the Princess
of Wales Saraswati Bhavana Texts from Banaras in 1936 and 1942
respectively. Part 1 of the Bijaganitavatamsa is being published now for
the first time.

The above works show that their author Narayana Pandita was a
good mathematician. He introduced new subjects of treatment and
made his own contributions to the existing ones. He is the first
mathematician to have dealt with the subject of ‘“Magic Squares’’. Some
of his contributions are indeed remarkable and deserve special credit. In
a paper entitled “Hindu methods for finding factors or divisors of
a number>’? I have shown that the so called Fermat’s factorization method
was given by Nariyana in the Ganita-kaumudi about three centuries
before it struck the mind of the French mathematician. There are quite
a few problems which were proposed and solved for the first time by
Nirdyana. For example, mention may be made of the following :

“A cow gives birth to a calf every year. The calves become
young and themselves begin giving birth to calves when they are
three years old. Tell me, 0 learned man, the number of progeny
produced during twenty years by one cow.”*

One who goes through the present work will find that the alternative
method for finding the square root of a surd® of the type a+./b ++/ ¢
+./d asgivenin Rule 46-49 and that for finding the approximate
value of a quadratic surd as given in Rule 88 were given by Narayana
Pandita for the first time.

1 am grateful to Shri G. C. Sinha, Secretary, Akhila Bharatiya
Sanskrit Parishad, Lucknow, for his keen interest in the present publi-
cation. My thanks are also due to Shri Markandeya Misra, Jyautisha-
charya, Research Assistant, Department of Mathematics and Astronomy,

Lucknow University, for making the press copy of the manuscript.
K. S. Shukla

1 Ganita, Vol. 17, No. 2, 1966, pp. 101-109,

2 GK, Part I, p.126.

3 For a comparative study of the Hindu methods relating to surds, see A. N. Singh,
“On the arithmetic of surds among the ancient Hindus,” Mathematica, Vol. X1I,

1936, pp. 102-115.
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Note-—It is to be noted that Sitras 69 and 70 above are not included in the treatment
of this subject in the Garita kaumudi. On the other hand, between Siitras 64 and
65 above, there occurs in the Ganifa-kaumudi a set of four Siitras followed by six

examples dealing with the residual and conjunct pulverizers (sdgra-kuttaka and
samslista-kuttaka). :
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