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European travellers to India in the seventeenth century were much impressed by the
Indian merchant’s ability to do mental calculations with great speed. The secret of this
ability lies naturally in the number of multiplication and other arithmetical tables he had
committed to memory in childhood. This paper investigates some early references to
such training and introduces a set of Prakrit tables of multiplication, squares, square-
roots, cubes and cube-roots.
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European travellers to India in the seventeenth century were much impressed by
the Indian merchant’s ability to perform mental calculations with great speed.
The French jeweller Jean-Baptiste Tavernier, who visited India several times and
in 1665 appraised Aurangzeb’s state jewels including the famous Ko#h-i-noor,
remarks that

They (sc. the Banias) accustom their children at an early age to shun slothfulness,
... teach them arithmetic which they learn perfectly, using for it neither pen nor
counters, but the memory alone, so that in a moment they will do a sum, however
difficult it might be.!
J. Ovington visited India some three decades later and observed likewise that

The Bannias, by the Strength of his Brain only, will sum up his Accounts with
equal Exactness, and quicker Dispatch than the readiest Arithmetician can with his
Pen.*

Therefore, as early as 1677 the East India Company felt it necessary to offer
rewards for learning arithmetic from the Banias. The first number of the Madras
Notes and Extracts records that

In their letter to Fort St. George, 15th May 1677, the Court offer 20 pounds
reward to any of our servants or soldiers as shall be able to speak. write, and translate
the Banian Language, and to learn their arithmetic.®

The secret of the Indian merchant’s ability to calculate fast mentally lies naturally
in the number of multiplication and other arithmetical tables he had commitied to
memory in childhood. Abomt the tables customarily memorised by children in
Gujarat at the beginning of this century, the Gazatteer of the Bombay Presidency
reports as follows:
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... the Vania boy commits to memory a number of very efaborate tables. These
tables, of which there arc no fewer than twenty, contain among others two sets for
whole numbers, one table of units up to ten multiplied as high as forty times: the
other for numbers eleven to twenty multiplied by eleven to twenty times. There are
fractional tables giving the results of multiplying 1, 3, 1, 11, 13, 23, and 1% into units
from one to one hundred; interest tables showing, at the monthly rate of one per
cent on sums of from Re. 1 to Rs. 1000, the amount due for each quarter of a
month; tables of the squares of all numbers from cne to one hundred, and a set of
technical rules for finding the price of a part from the price of the whole.*

But earlier notices of the mathematical training are totally wanting. There are no
doubt occasional references to the education of children, especially the children
cof the Vaisyas, but these do not reveal much as the following examples will show.

In the Divyavadina(ca. 2nd century A.D.), Kotikarna, son of a merchant (grhapat)
was taught the following:

When he became big, he was taught [successively| writing (/ipi), counting
(samkhya), calculation/arithmetic (gapand), assay and exchange of coins (mudra),
woney-lending (uddhira), deposit (nydsa, niksepa®), evaluation of commodities
(vastupariksd) and examination of gems (ratnapariksi)®

To this list of the subjects studied, other stories in the same coliection add some
more items, viz. the evaluation of elephants (hasti-pariksa), horses (asva-pariksad),
male and female slaves (kumara-pariksa, kumari-pariksa), clothes (vastra-pariksa),
and timber (daru-pariksa) — thus altogether the evaluation of eight varicties of
saleable commodities (astasu pariksasu).” It is, however, not certain how exactly
samkhyd and gapani on the one hand, and nvisa and niksepa on the other,
differed from one another, nor do we know what the instruction in samk#hya and
ganan entailed.

Ganana as a career is mentioned in the story of Upali in the Mahavagga of
the Vinayapitaka® Upili’s doting parents ponder over the career which the
dear son should take up so that he could lead a comfortable life. Lekha is out of
the question for 1t would tire his little fingers;” gapana is dismissed because 1t
would strain his poor chest;" r@pa is not advisable either as it would hurt his
eyes." So they choose monkhood as the most comfortable career for the dear
Upali.

Now Jekha is certainly writing, i.e. the profession of the scribe, but what are
ganpana and rijpa which strain respectively the chest and the eyes? The Pali Text
Society’s Pali Dictionary explains gapana in this passage as ‘‘the art of counting,
arithmetic as a study and profession, forbidden to bhikkus.'’!* On riipa there is
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no unanimity of opinion: it might mean ‘*drawing, or arts and crafts,”’ or *‘weights
and measures’’ (according to Mrs Rhys Davids) or ‘‘money-changing’’ (according
to W. Hardy)."”

Because gapana is said to cause pain to the chest, Gaurishanker Hiralal Ojha
conjectured that the word may denote multiplication tables, for to recite them
aloud would indeed strain the chest.* In support of this view, Ojha cited Kharavela’s
Hathigumpha inscription of the first century B.C., which describes the monarch
as lekha-rilpa-ganand-vavahara-vidhi-visarada. But there is no certainity that
the word ganana in this expression meant precisely the multiplication tables.
Indeed, K. P. Jayaswal and R. D. Banerji, who edited this inscription, interpret
the word quite differently.” Comparing it with analogous cxpressions in Kautilya’s
Arthasastra, they assert that fekha is not mere writing but royal correspondence,
rilpa currency and gapand accountancy or finance.

Be that as it may, the inescapable conclusion is that we know little about the
history of the multiplication and other tables which children must have learnt by
rote through all the ages.'” Of course, those of us who did not go to convent
schools may still know the multiplication tables in modern Indian languages. But
there is no clue what their carlier forms must have been in the various Middle
Indo-Aryan dialects or in Sanskrit, nor do we know the names by which they may
have been known. There is not a single mention of these in any Sanskrit
mathematical text or commentary. This total lack of mention does not, of course,
mean that multiplication tables did not exist at all; it just means that such tables
were thought to be too trivial to be recorded. But for the history of mathematics in
India, especially history of mathematical training, their importance needs no

justification,

In Hindi, multiplication tables are called pahide or pahdre, but it is not known
why they are called so. Sudhikara Dvidedi, a great scholar of Indian mathematics
and astronomy, traces the word pahara backwards up to Tulasidasa (1532-1624),
who attributes a profound metaphor to the Table of Nine. The sum of the digits in
each multiple of nine is always nine. For example,

3x9=27; 2+7=9
7x9=63; 6 + 3 =9 and so on.

Therefore, says Tulasidasa, just as Nine is inherent in all its multiples, so is Rama
ever present in all his manifestations.'” Beyond this, we do not know how the
tables may have been worded it Tulsidasa’s times.

In these circumstances, 1 was fortunate enough to discover the only specimens
of some Middle Indo-Aryan or Prakrit arithmetical tables some time ago. The
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Ganitasarasamgrahacomposed by Mahavira in the ninth century in what is present-
day Karnalaka is well known to the students of Sanskrit mathematics. Towards
the end of the eleventh century, this text was rendered into Telugu by Pavuluri
Mallana." This Telugu rendering is perhaps the first ever translation of a scientific
text in India." A commentary on this Telugu translation occasionally cites from
the Prakrit arithmetical tables. Unfortunately nothing is known about the author
of this commentary nor of its time. But there are reasons to believe that these
Prakrit tables were in use in Andhra-Kamataka region some time in the early
medieval period. The commentary refers to these tables as 71424, from Sanskrit
mdrea, meaning paradigm or table. The word still survives in Kannada as maggy.

There are four tables in the commentary: of squares, square-roots, cubes and
cube-roots. There is no full multiplication table. A few fragments of the Table of
Three are found scattered in various passages which I rearranged.” I give below
the tables exactly as the they are found, without attempting to correct them
phonetically.

Table of Squares

ekkasa vargo ckka

biyyasa vargo cari

liyyasa vargo navva

carisa vargo sola

pamcasa vargo panuvisa

chiyasa vargo chaltrisi

sattasa vargo navveldld

ailasa vargo causasti

navvasa vargo ekasiti

sunnasa vargo sunna.'

Table of Square-Roots

ckkasa vargomilo ckka

clrisa vargomillo binni
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navvasa vargomilo tinni
solasa vargomiilo cari
pannavisa vargomilo pamca
chattisa vargomitlo caha
navvetalasa vargomillo satta
causastisa vargomilo afta
ckisitisa vargomiilo navva
sunnasa vargomilo sunna.”

(1i1) Table of Cubes
ckkasa ghanno ckki
biyyasa ghanno atta
tiyyasa ghanno sallavisa
carisa ghanno causasti
pamcasa ghanno panavisotlara-ekasatam
cayasa ghanno solottara-binnisatam
sattasa ghanno tretilottara-tinnisatam
attasa ghanno binnidasotlara-pamcasatam
navvasa ghanno navabinnottara-sattasatam
sunnasa ghanno sunnd.

(iv) Table of Cube-Roots
ckkasa ghannomillo ckka®

attasa ghannomilo binni
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sattavisa ghannomiilo tinni

causastisa ghannomilo cari
panuvisollara-ekkasata ghannomitlo pamca
solahottara-binnisata ghannomilo ciha
tretdlotiara-tinnisata ghannomilo satta
binnidasottara-pamcasata ghannomilo at{a
navabinnotlara-saplasata ghannomilo navva
sunnasa ghannomdilo sunna.™

Table of Three

bi tiyya caha

um lyya navva

cari tiyyd bara

sapla tiyyam yakkavisa

bari tiyya chattrisi. >

These are quite clearly mnemonic tables children learnt by heart. The peculiar
phonology with elongated vowels (e. g. vargomilo, ghannomilo, navvetaji) makes
these tables suitable for recitation in a sing-song fashion. Interestingly enough the
ekona- or ina-form of the numerals 19, 29, ... 79, as it obtains in north-Indian
languages (e. g. ekonavimsati or unnis), does not occur here. Instead, we have
here formations like navvetala for 49 and aavabinni (or more correctly nava visa)
for 29 which are more akin to the Dravidian numerals. The fact that the commentary
quotes from these tables in the middle of Telugu passages, anticipating thus the
knowledge of these tables, indicates that at some point of time after the eleventh
century, somewhere in the Telugu-speaking areas, children memorised these tables.

Similar tables should exist in all the regional languages of India.* There is an
urgent necessity that historians of mathematics record these soon. Otherwise they
would be irretrievably lost.
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