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The decimal place value notation

A definition by Aryabhata (499 CE), and a commentary by Bhaskara (628 CE)
(Shukla 1976, Shukla-Sarma 1976, Keller 2006)

Ab.2.2. Ekam ca dasa ca Satam ca sahasram tvayutaniyute
tatha prayutam|

Kotyarbudam ca vrndam sthanat sthanam dasagunam syat |

One and ten and a hundred

And one thousand, now ten thousand and a hundred
thousand, in the same way a million|

Ten million, a hundred million, and a thousand mil-
lion.

A place should be ten times the ( previous) place||

BAB.2.2. One sets forth the places of numbers for the sake of eas-
iness. (...)

( As for:) ‘One and ten and a hundred and a thousand’. One, ten,
a hundred and a thousand have the first, second, third, and fourth
place. (...) Ayuta has the fifth place. Ayuta is ten thousand. Niyuta
has the sixth place. Niyuta is a laksa (a hundred thousand). ‘In the
same way’ (fatha), that is, in exactly the same manner, prayuta has
the seventh place . Ten laksas are a prayuta (a million). Koti has
the eighth place. A hundred laksas are a koti (ten million). Arbuda
has the ninth place. Ten kotis are an arbuda (a hundred million).
Vrnda has the tenth place. A hundred kotis are a vinda (a thousand
million).

( As for) ‘A place should be ten times the ( previous) place’.
Another place ( should be) ten times the ( previous) place; it amounts



to: the next place is ten times one’s own ( previously) singled out
place.

( Objection)

For what purpose is this ( fourth quarter of verse) stated? For cer-
tainly these places ( given in the first three quarters) are ten times (
in worth) in regard to the immediately adjoining ones. If the state-
ment ( in the fourth quarter is made) in order to understand places
other than those ( given in the first three quarters) (that is, the places
comming afterwards) then the naming of places is useless.

(...)
( Bhaskara)

It should not be understood in this manner. (...) The names of
numbers, beginning with one and ending with a thousand million,
are fixed ( by the first three quarters) . ( With the fourth quarter)
‘a place should be ten times the place ( immediately before it) ’,
merely an assignment of places to a number beginning with one, is
indicated, ( and) not the names of numbers, because ( the rule) is
of no use ( for naming numbers) .

Here this may be asked:What is the power (sakti) of the places,
( that power with) which one unit becomes ten, a hundred, and a
thousand? And truly if this power of places existed, purchasers
would have shares in especially desired commodities. And accord-
ing to ( their) wish what is purchased would be abundant or scarce. !
And if this was so, there would be the unexpected possibility for
things to be different in worldly affairs (lokavyavahara).

'n other words, if the place decided the value, in the world as well as in the treatise, one could
buy a small amount, and then increase it afterwards, by simply changing its place.



The Patiganita of Sridhara (ca. 8th century CE)
(Shukla 1959, Keller 2006b, Keller 2010)

PG.7-8 ekam dasasatam asmat sahasram ayutam tatah param laksam|

arbudam abjam kharvam nikharvam ca ||7||

tasman mahdasarojam Sarkum saritam patim tatas tv antyam|

madhyam pararddham ahur yathottaram dasagunam tajjiiah||8||

One, ten, a hundred, a thousand, ten thousand, and after a hun-
dred thousand|

A million, ten millions, a hundred millions and a thousand mil-
lions || 7|

A billion, ten billions and a hundred billions and then a million
billions|

Ten million billions and a hundred million billions are stated
to be ten times the preceding by those who know them||8]|
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