788 THE KATAPAYADI SYSTEM OF EXPRESSING NUMBERS

“But now, in consequence of the practice of morality
on the part of king Devanampriya Priyadar§in, there has
arisen the sound of (celestial) drums, proclaiming morality
(amd) showing the people apparitions of aerial chariots,
apparitions of (celestial) elephants, balls of fire, and other
heavenly signs.”

E. HurrzscH.

THE KATAPAYADI SYSTEM OF EXPRESSING NUMBERS

In this Journal, 1901. 121, Dr. Barnett brought to
notice some Pali chronograms from Burma, based on
a certain use of the letters of the alphabet. The system
is one which is popularly known as the Katapayadi
system. It has been described by Professor Biihler in
his Indian Paleography, § 35, B! But, like some other
published notices of it, that one is imperfect ; particularly
in not stating what value attaches to initial vowels,
—a detail which Dr. Barnett consequently found not
clear. It may be useful, therefore, to give a note on
the system here. )

The verse which defines this system was given by
Mr. Whish, from some unspecified source, in the Transactions
of the Literary Society of Madras, part 1 (1827), p. 57, in
the following form :—

Nanyavacaxca x@nyani sankhyaq katapayadayah
misrétuvandyahalsankhyana ca cinty6 halaswarah

In this we recognize :—

Na-fiav= achad =cha §anyani samkhyah katapay-adayah |
misré tv=év=antya-hal= sathkhya na cha chintyo hal=
asvarah :

“ N and # and the vowels are ciphers; the numbers are
k, ete., ¢, ete., p, ete., and ¥, ete.: in a conjunct consonant it

! Grundriss der Indo-Arischen Philologie und Altertumskunde, vol. 1,

part 11: English version in the Iadian Antiguary, vol. 33 (1904),
appendix.
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THE KATAPAYADI SYSTEM OF EXPRESSING NUMBERS 789

1s the last consonant which is the number ; and no attention
is to be paid to a consonant which has no vowel.”

To the definition thus given we must add that in
accordance with a certain rule A#nkandm vamato gatik,
which applies rigorously to this system and to that of
numerical words,! the numbers must be stated with the
lowest figure, the unit, on the left, but are to be applied in
the opposite direction, with the unit on the right. It must
also be noted that, as intimated by Dr. Barnett, the Pali
alphabet, having only one sibilant, requires a different
arrangement of the last row of letters, and that there
is sometimes a confusion between [ and [. The results are
as shown in the table on page 791 below.

This system of expressing numbers being used in the
astronomical work known as the Second Arya-Siddhanta,
we shall be better able to estimate its general utility when
that work has been edited, and perhaps may then carry
back the use of it to an earlier time than is known for it
now.? Meanwhile, the earliest published instances of the
use of it seem to be as follows :—

Shadguruéishya gave the date of the completion of
his Vedarthadipika thus :—

Khagd =ntyan = Mésham =ap =é&ti Kaly-aharganané satil
Sarvanukramani-vrittir =jata Vedarthadipika
Lakshani pafichadaéa vai pafichashashti-sahasrakam |
sa-dvatriméach-chhataim ch=éti dina-vaky-artha iritah I

This statement, quoted and explained by Professor
Kielhorn in Ind. Ant, 21. 49, No. 4, tells us that
Shadguruéishya finished his work when the ahargana

! That is, the system which uses, e.g., the word bhami, ‘earth’, to
denote ‘one’, nayana, ‘eyes’, to denote ‘two’, and so on.

* Bentley said that the work in question is dated in its first chapter in
Kaliyuga 4423 (expired), A.D. 1322: see his Hindu Astronomy (1825),
p- 138. But Sh. B. Dikshit said that its date is not given, and expressed
the opinion that it belongs to about A.p. 950 : see Indian Calendar,
p. 6, note 4.
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790 THE KATAPAYADI SYSTEM OF EXPRESSING NUMBERS

or sum of days of the Kaliyuga era was 1,565,132. The
ahargana is given twice. (1) By the clause—
kha(2)-go(3)-ntyd(1)-nmé(5)-sha(6)-ma(5)-pa(l).

In addition to giving the number, this says :—“The sun
passed on from the last (sign) to Mésha”; by which it
marks the day as the day of the Hinda vernal equinox.
(2) In ordinary words, as “fifteen lakhs, sixty-five thousand,
one hundred and thirty-two”: this statement is added as
giving “the meaning of the dima-vikya, the sentence for
the day ”, that is, the clause khago, ete. In this instance,
the number gives the current day, not the elapsed day :
and it takes us to 24 March, A.D. 1184, on which day the
Hind@ true sun entered Mésha. Professor Kielhorn was
of opinion, however, that Shadgurusishya simply took the
number of the day from some almanac, which presented
it as giving the initial day of the solar year, and meant
that he finished his work, not actually on that day, but at
some time during the year which then began.

An inscription at the Arulala- Perumal temple at
Conjeeveram! tells us that the Kérala king Samgrama-
dhira-Ravivarman was born—

Déhavyapya-Sak-abda-bhaji samayeé.
This means “in the time which had the Saka year
de(8)-ha(8)-vya(1)-pya(l)”: ie. in Saka 1188 (expired),
a.D. 1266-67. Here, the composer of the verse evidently
selected the expression déha-vydpya, « which should be
pervaded by a body”, to suit the event which he was
recording, as well as to mark its date.

The two instances given above, and others, indicate
that it was the custom to use, at any rate for civil dating,
not a mere jumble of artificial syllables, but real words
having a meaning, and to select, if practicable, words

t Kielhorn’s Southern List of Ihscriptions, Epi. Ind., vol. 7, appendix,
No. 939.
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THE KATAPAYADI SYSTEM OF EXPRESSING NUMBERS 791

Values of the consonants, ete.

123 J 456 18|09 0
k | kh| g | gh! 1o | ¢h {c¢chh| j | jh i
t th d | dh| n t th d | dh n
P ph b bh ' m

y | r 1 v § | sh S h 1

For Paly:—

y } ro| 1 v 3 h 1

Rules.

1. Initial vowels, ¢ to aw, are ciphers.

2. In a conjunct consonant, only the last member of the
combination has value.

3. A consonant without a vowel —that is, a final
consonant at the end of a formula or a sentence; e.g,
the ¢ of @sit and the m of puram— has no value. This
applies to also Visarga and Anusvara.

4. The numbers are to be applied in the opposite
direction to that in which they are stated.

giving a meaning suitable to the particular idea. DBut it
is not always easy to see how the words are to be
translated in individual instances. And still less easy
is it to realize that practice permitted the use of even
the cardinal numeral words in this manner. Such, how-
ever, was the case; since Mr. Whish quoted from a work
entitled Jaiminisatra an astrological passage beginning
(loc. cit., p. 58):— Atha svarso grahanam paficha mishika-
marjarah ; in which paficha means, not ‘five’, but 61.

On these lines we may have ékam as meaning, not
‘one’, but 10; dase in the sense of 58; duatam in the
sense of 65; sahasram in the sense of 287; and so on;
with results which might casily be very confusing if we
should not be on our guard.
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792 THE KATAPAYADI SYSTEM OF EXPRESSING NUMBERS

It was supposed that this method of expressing numbers
was confined to Southern India. It istherefore interesting
to find Dr. Barnett adducing instances of its use from
Burma. He has obliged me with the full texts of two of
them, from which he gave in his note only the words
themselves which express the numbers.

One —apparently the oldest that he can cite-— is from
the Saddasaratthajalini, a grammatical work by Nagita :
it runs thus —

Chakke patté gunagearamh Sakké pana alappayain |

Maghé masé su-nitthito tam sadhavé vicharentu

Here, the figures for the Buddhist era show that the
figures for the other reckoning must be, not 0311 (ie.
1130), but 0711 (ie. 1170), and that alappdywrin must be
amended into alappdyarm. With this correction, the verse
tells us that the work was finished in the month Magha,
when the Jinachakka, the reckoning from the death of
Buddha according to the later treatment, had reached the
year gu(3)-na(5)-gga(3)-ral2), i.e. 2353, and the Sakkaraj,
the common Burmese era, had reached the year a(0)-la(7)-
ppa(1)-ya(l), i.e. 1170. In Sakkardj 1170 the said month
Magha, ie. Tabodwe, began in Burma on 16 January,
A.D. 18091

The other is from the Samvégavatthudipani, a religious
work by Jagara: it runs thus —

Sabba-khattiya-dhamména Dhammarajéna yachito |

mapita-Ratanapunnéna katd Samvégadipani i

Nitthito éso sampatté Sakkaraje ratthakkhayarm |

bhanuvakkhar Jinachakké Phagguna-méasa-pafichamé

This tells us that the work was finished on the fifth day
of Phalguna, when the Sakkaraj had reached the year

! It is to be noted that the equation between the two eras differs here
by one year from the equation used in the next date.

It may also be noted that the Sasanavamsa says (p. 89) that Nagita,
otherwise known as Khantakakhippathéra, wrote the Saddasaratthajalini
in the time of king Kittisthasara, who began to reign in Sakkaraj 713,
= A.D. 1351-52.

Downloaded from https://www.cambridge.org/core. INSEAD, on 25 May 2018 at 04:34:19, subject to the
Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/S0035869X00041952


https://doi.org/10.1017/S0035869X00041952
https://www.cambridge.org/core/terms
https://www.cambridge.org/core

THE KATAPAYADI SYSTEM OF EXPRESSING NUMBERS 793

T 2)-ttha(2)-kkha(2)-ya(l), i.e. 1222, and the Jinachakka
had reached the year bha(4)-nu(0)-va(4)-kkha(2), i.e. 2404.
In Sakkaraj 1222 the given day, the fifth of Phalguna,
i.e. Tabaung waxing 5, was 13 February, A.D. 1861.

The Dhammaraja at whose request this work was
written was king Mindén Min, who became king of
Burma by dethroning his half-brother Pagan Min early in
1853. He is mentioned here as the founder of Ratana-
punna: this name, which takes in Burmese the form
Yadanabon, is the Pali literary and official appellation of
Mandalay, which town Mindon Min founded in 1859.

When this work was written, the events were culminating
which resulted in our permanent acquisition of the Province
of British Burma, which was placed under a Chief Com-
missioner in 1862. And that, no doubt, is why the
Sakkaraj year which included the date 13 February,
1861, was called raftha-kkhaya, ‘loss of territory’. But,
why the Buddhist year was called bhanwvakkha, meaning
apparently <the chest or the eye of the sun’, is not
apparent. Nor is it evident why the two years in the
other date, of a.D. 1809, were expressed by gunaggara
and alappaya.

The following item may be added as a curiosity.
Mr. Whish cited a work entitled Sadratnamala as telling
us that the proportion of the circumference to a diameter
of one pardrdha (one tenth of a trillion: see p. 119 above)
is expressed in this system by—

bhadrambudhisiddhajanmaganitasraddhasmayadbhipagih.!

This is tantamount to saying that the value of 7 is—
3-14159265358979324,

which is practically correct; the last figure is properly 3

followed by 8, and the decimal runs on to infinity.

s

! Mr. Whish, loc. cit., p. 60, gave sidha, ganita, xraddd, and gih. In
these details I have had to amend his transliteration.
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794 THE PLANET BRHASPATI

The expression is a line of a verse in the Sardulavikridita
metre, the first syllable of which was not given. It comes
from a work which is probably of quite late date: and its
value of 7= was taken, no doubt, from the work of some
member of the European body of “w-computers”, one of
whom in the last century carried his value of = to over
six hundred places. And it appears to have no connected
meaning as & whole. But it is easy to remember, whereas
the figures themselves (after the first six) are not so: and
it seems an interesting sample of what can be done with

this system of notation.
J. F. FLEET.

THE PLANET BRHASPATI

In the last number of the Journal (pp. 514-18)
Dr. Fleet has, from the point of view of one interested
in the by-ways of astronomy, revived the theory of
the connexion of the Vedic Brhaspati with the planet
Jupiter. So much interest attaches to the question of
the Vedic knowledge of the planets, and so much weight
attaches to any opinion of Dr. Fleet’s, that no excuse is
needed for an examination of the hypothesis from the
standpoint of the general principles affecting the inter-
pretation of Vedic texts.

It should, however, first be noted that there is in favour
of the identification of Brhaspati and Jupiter the high
authority of Dr. Thibaut.! But Thibaut does not give the
reasons for his belief in this view, and it is therefore
impossible to estimate precisely what weight should be
assigned to his opinion on this point. On the other hand,
Mr, Tilak? asserts the identity, but only for the Taittiriya
Brahmana, though he finds other mentions of planets in
the Rgveda itself. But these other references need not

1 Astronomie, Astrologie und Mathematik, p. 6. Cf. Oldenberg, Gott.

Nach., 1909, p. 568.
2 Orion, p. 161,
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