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that is laid by the schools of Indian Philosophy. Ghoshal Sast
observes, 55 “Almost all Philosophies discard the mundane lije 0:1"
the Philosophy of Aesthetics and Esoterics appreciate it. A ph\,;sicallv
fit, mentally balanced and sthically measured life may ;njoy the ?!
pliss of enjoyment and renunciation, that repeatedly -..rc:nun::hsamdI:‘.hil
Upanisad and is the morale of Indian Socialism ‘tena ryki, :
bhunjithah’, i.e, have your own, by sharing it with others. who d:sa::
what cun_\rans sorrow into happiness, poison (of m;taria[istic lifei
changes into nectar and makes the domestic life of hermitage; which
assures us Peace, Bliss and Salvation for good and leads tc; T

Beauty and the Supreme Good.” o

dunkhanyapi sukhayante visam apy amrtayate

moksayate ca samsira esa margo hi Sankarak. =5

55. Ibid., p, 219,

56. pathabheda ....Yaira mirgah sa iankarah. Stotravali; cited in
Mahirthamanjari-parimalatika of Mahefvarananda, (itka on verse
54 and 64) . Kashmiri Series of Texts and Studies, No.Xl. The
Research Department of J. & K. State, 1918, p. 118 and p. 141.

VEDIC MATHEMATICS vs. MATHEMATICS IN THE VEDA

Sreeramula Rajeswara Sarma

Science enjoys today an unprecedented prestige and ils byproduct,

sophisticated technology, governs the material life of our times. The encounter
with these emanations of the Western material culture géﬁ‘é?ates various kinds of
responses in India One typical response is to greedily accept the fruites of this
culture but at the same time deny and credit to the West either by declaring that
all this had already been staled orant‘t:—:ipatf...l long ago in India or by claiming that
the Western inventions are indeed based on the study of Sanskrittexts. One might
think that this reaction is limited to the circle of uninformed laymen but even the
present occupant of the august position of the General President of the All-india
Oriental Conference is not free from this malaise, when hé states the following in
his address 1o the conference in November 1980.

It is just possible that many of the discoveries in the field of Science and
Technology made by experts abroad have their crucial clues in some
Sutras contained in Sanskrit literature.’

He goes on to say that foreigners are learning Sansknt now and collecting
original texts precisely with this purpose in mind.

An enlarged version of the paper read originally at the National Seminar on

'Spiritual Interpretation of the Veda', Department of Sanskrit, Aligarh Muslim

University, Aligarh 1989.

1. Address of the General President Ramaranjan Mukherj;; All-India Oriental
Conference; Thirty-fifth Session, Gurukula Kangr Vishvavidyalaya, Hardwar,
MNovember 16-19, 15990, p.13.



N L NN RN AR AR RA AR Ay
bl AL L i ‘I‘I‘

4 VANYOTI
The icea underlying this attitude is that Sanskrit literature, in particular the
Veda, is supposed to contain all modern science and technology in a coded

language. Western scholars have coined a name for this attitude-‘inclusivism’. In
recent decades, the urge to decode our af'rr.ient scriptures and to interpret them
*scientifically’ has become so strong that history of science has become quite a
popular pastime, Srotriyas vying with one another in unravalling the scientific
secrets from the Veda. This raises a host of questions.

It the Veda is venerated merely because it is a book of science in a coded
form - be at a stronomy, chemistry, cybernetics, or nuclear physics, should we not
tnen venerate other books of science also- if not the NCERT {ext books, al least
Snaskara's Lilavati ? Why isitthatwe rediscover in the Veda only those things that

overed in the West, and not new things unknown to the

have aiready been disc
ductor or a good

Wesl, for example, an efficient and cheap solar energy con

remedy for common cold 7

The next problem is somewhat more weighty. In science there is no final

- word. It is aiways possible that current notions may be refuled tomorrow, or al

jeast modified or revised. Therefore, if a particular scientific ideais read into the
Veda today and if this idea is refuted lomormow, then the Veda also runs the risk

of being refuted. To give an example, nudear fission was supposed to be the

greatest achievement of humankind until recently. As consequence, there have

peen many an efiort o trace nuclear physics in the Veda. Since the disaster at

Chernobylin tnhe USSR a few years ago, however, the Wesl has started rethinking
about the supposed benefits of nuclear energy. Time is not far off when nuclear

energy will no more be regarded as a blessng. What then will be the position of

the Veda if itis interpreted as textbook on nuclear physics in areligious disguise?

Vedic Maths ...

This sort of confusion petween the nature of the science on the one hand
n the other? is best exemplified by a book called Vedic
he last decade. Since many

it came to be

{ became popular. The Vedic Mathematics
ofthe Govardhana-

and that of the scriptures o
f attained enormous. popularityint

Mathematics whic
ok, | will briefly narrate how

misconceplions prevail about this bo
published, what it contains and how i
waswritienby BharatiKrsnaTirtha whowas the Sankaracarya :
m 1925-1960. The book was published poﬂhumously in 1965 by

rsity through the efforts ol Mrs Manijula Trivedi, @ desciple of

hes, in English, how to periorm arithmetical
ng, cubing, extracling
The basic rules are,

pitha of Pur frof

Banaras Hindu Unive!

the Sarikaracarya.® This book teac
on, division, factrisation, squari

operations like multiplicati

. cube-roots, elc. of very large numbers. e
n 16 sttras and 13 upasiitras which are composed in Sanskritin

ekadhikam purvena, i Bnupdrvyena 2. nikhilah navatas

sasamjnah. y )

square-fools,
however, given
sitra style, e.g. 1.
caramam dasatal, ii. Sisyate Se
\hthe Veda/ Do they occur inany
the notice of commentators like
a7 Bharati Krsna

e connection of these siilras wi
escape
Aryabhata or Bhaskar
in the introduction 10 his book. It will be

Whatisth
Vedic text ? Il they do, why did they

Sayanacarya of rathematicians like
Tirtha answers some of these questions

ee. Debiprasad Chattopadhyaya. ~Scientific Thought in the Vedic
dies in Indian Cuiture : Sanitya Siromani

Felicitation Volume, bangalore 1986, pp-

2. Onthiss
Age,” G. Ramakrishna (ed.), Stu
Professor S. Ramachandra Rao

80-12.

3. Jagadgufu SwémTéfi' Bharafi Krsna Tirthaji Maharaja. Vedic Mathemat_i:cs
or Sixteen Simple Mathematical Formulae fram the Vedas (For ane—hng
il Mathmatical Probl ems), Banaras Hindu University, Varanasl
ment Hindu Vishvavidyalaya Publicztions Seres). Several

from 1970 onwards.

Answers 1o A

1965 (Nepal Endow .
reprints by Motiial Banarsicass, Delhi,

e
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Parifista of the Atharvaveda,
pupil, Manjula Trivedi, says :

4.
5.

56

VANILIYoT;

Necessary to quote him at some len

gth as his statements aisg dwell on the nature
of the Vada, He deciares :

so=called Orientalists__ strengthened our resolute determination 1o unravel

the too-long hidden mysteries of philosophy and science contained in
ancient India's Vedic lore, with the consequence that, after years of

concentrated con templation in forest solitude, we were at long last able to

recover the long lost keys (i.e. siitras) which alone could unlock the portals
thereof ¢

Hegoesonto saythatthese ultra easy Vedic siitras (are) contained inthe

* Dothey really occur in any known Paridista 7 His

Revered Guruji used fo say the
mathematical formulae (given
assiduous research ang 'Ta

t he had reconstructed the sixteen
in the text) from the Atharvaveda after

pas’ for about eight years in the forest

Ibid, Author's Preiace, pp. Xiiixw,
Ibid, p. xv.

Vedic Maths .....

(4]
o |

iound in the
surrounding Sringeri. Obviously these formulas are not to be ol e
4 ; COn i
present recensions ofthe Atharvaveda; they Tn.'ere a.clua::z 1:: i
2n the basis of intuitive revelation, from materials scatter
in the Atharvaveda.®

arati Krsna
in other words, the sutras were invented and composed b: Bh e
; i / rav 2
Tirtha himself and cannot be located in any Vedic texl \.S g w——
blished the book on behalf of the Banaras Hindu Universily,
pu ' .
reconciie this in the following manner :

y i ew Pariisiz
this work of S1 Safkaracaryaji deserves io be regarﬂe.d a:da :emh g
by itseli and it is not surprising that the Sutras mention
i€ 7
appear in the hitherto known PariSistas.

one can argue, aier
Thus these stifras are 'Vedic® only by courtesy. At the most,
Susruta, in the following manner :

3ca ih/Sankaracaryavacanam vedah/
rsivacanam vedah/$ankardcaryah ﬁr{v‘satnkarac;a;ya
é;ﬁkarécé@‘aproktam ganitam vaidika-ganitam/QE

i eviewed in the

As we said, the book was published in 1965. It was r gt

2 in i 8 iewer re g

Vishveshvarandanda Indological Journal in 1968, a_.f:d the r:v:e e il

“His (the author’s) effort to glorify the Vedas and };E:u C:c: c’uw N
i i Ision of feeling when the is :
claims will only create revu \ : i

what the author gives is not even Hindu clossical mathem

6. Ibid, pp. ix-x ) .
; . . B y
. Ibid, General Editor's Forewor P ‘ R
: T.5. Kuppanna Sastry in Vishveshvarananda fndo!ogfca_uour;a : nlce g
: -11)8 109, see also A. K. Bag, /ndian Journal of History Scie
Pp. = ’ s :
(1968), pp. 59-60; R. C. Gupta, Ibid, p. 223.
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and Administration, Polytechnic of North London, became interested in the early
eighties. He travelled 1o India in search of Bharafi Krsna Tirtha's other works,
leciure records and other informatian, lectured at various universities ang
conducted courses at Nagpur on ‘Vedic Mathematics”,

methods- only these are Bharafi Krsna Tirtha's own methods and not from the
Veda. But now there are many exponents with a missionary fervour, There are
comespondence courses on ‘Vedic Mathematics’, a journal styled Vaidik Gapjt
and TV programmes. With the typical zeai of a new religious cult, the fiieralu;'e
speaks of a Rourkee professor giving hundreds of hours of lectures in scores of

Vedic mathematics with[lorescence systems of suniight works out the
universal set of Human Beings as a set of individualistic displays within
Human frame which is flourishable as a noble setof processes into which

Surely this has nothing to do with mathematics, or with the Veda, or with history
of science. That it has very Jittie relation to the English language needs no
emphasis,

Vedic Maths ___. 59

Let me reiterate that Bharaf Krsna Tirtha's work contains exceplionally
creative mathematics and that the teachers of mathematics who are conducting
Courses and exposing young pupils to these techniques are doing laudable work ®

But the fiction of this system of mathematics being Vedic’ is not just
causing terminological confusion in the historiography of mathematics but the
glamour this system came to acquire is making us lose sight of the solid, if not so
spectacular, achievements India made in the realm of mathematics in the Vedic
period.

Fortunately, much valuabie work has already been done and the credit for
unravelling the mathematical content in Vedic literature goes to another S\rém'FjT,
viz. SvﬁmT\.-‘in‘y‘éranya, who was well known in his PUrvasrama as Vibhutibhusan
Datia. The chapter on Vedic Mathematics, which he contributed to the first edition
of the Cultural Heritage of India, The Science of the Sulba, andthe History of Hindu
Mathematics, though published more than halfa century ago, are still regarded as
authoritafive, 1

9.  Onthese computational techniques, several books have appeared now,
such as, Narinder Puri, Muskurats Gapit (Pracin Vaidik Ganit, Pushp 1),
Roorkee .1988; A Magic Till Understood {Ancient Vedic Mathematics,
Pushp 2), Roorkee 1988; Mathematics with a Smile (Ancient Vedic
Mathematics, Pushp 3), Roorkee 1889; James Clover: Vedic Mathematics
for Schools; Book I, London 1990,

10. Bibhutibhusan Datta, "Vedic Mathemafics," The Cultural Heritage of India;
Calcutta 1937, vol. 3, Pp. 378-401; The Science ofthe Sulba, Calcutta 1932
; jointly with Avadhesh Narayan Singh, History of Hindy Mathematics; A
Source Book, Lahore 1835, 1938; Reprint : Bombay 1962; "Hindu Geometry",
rev. by Kripashankar Shukia, Indian Journalof History of Science 15 (1380),
“Pp. 121-188 "Hindu Trigonometry”, rev. Kripa Shankar Shukiz, ibid, 18
{1983}, pp. 38-108; "Use of Calculus in Hindu Mathematics”, rev. Kripa
Shankar Shukia, ibid, 19 (1984), Pp. 95-104. See also Sukomal Dutt,
"Bibhuti Bhusan Datta (1888-1258) or Swami Vidyaranya, " Gagitz-8haraff

10 (1988}, pp. 3-15.
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;: e rea:::ﬁ;r:i ;snu;?l::is:::i:al knowledge contained in Vedic literature and . eka 1 - 10‘:
= - ) : ge to world of mathematics ? Itis threefold: (i dasa 10 - 10
= mem:;:b% system wilth decimal place value and the concept of zero ¢ Sata 100 - 102
= ;Zcuss :::5;“::: :rlli};geametr?' of tn_e Sulbasilras. It is not my intention f:?; eabues JR - i
conceming research i N de_za;l_ |f_’"|‘f wish to make a few comments a;.ruta 10000 - 10*
ch in these areas since Bibhutibhusan Datta, or the lack of it. niyuta 100000 - 105
' prayuta 1000000 - 10°
It is well kr:own that the numerical i i e N =
consisting of the digits from 1 to 9 and SYSI.Em umj.rersally in practice today, nyarbuda 100000000 e 100
oéiaia 10 TS, DIt Bas: shown ‘thal 2:1‘0. wilh del?m'lal place value, owes ils samuadra 1000000000 = 10:0
formed the basis of numeration in India, " m the earliest known times, ten has machya 10000000000 = 10
onwards lhere are passages u::: tn' 'cjl- and that from the V3jasaneyi-samhita anfa- 100000000000, = 101;
foliowing : ntaining numeral denominalions, such as the parardha 1000000000000 - 10!
em but only the

This passage, of course, does not exhibit the entire numerical syst
{ decimal denominations.

ima ca agna istaka dhenava 3 S
si h santu / eka ca dasa ca, dafa ca $alaii ca, beginnings of the terminology ©

Satan = o :
i ca sahasraii ca, sahasran cayulaf, cayutan ca niyulaf ca, niyutail
at the indubitable instance for the concept and

Again, Datta has shown th

ca prayutail ¢a i =
carbudail ca nyarbudaii ca samudra$ ca madhyaii cantas
symbol of zero occurs in the following passage L

capardrdha$ caita me agna istaka dhenavah santv amutramusmil loke '
&iinye / tavad ardhe yad gunitam /
(Pingala's Chandahsuilra 8.29-30)

riipe §Ginyam / dvib

T AT T CRRRTRANERY

Thi : s

; is passage mentions the following thirteen denominatons, each succedi

term being ten times the previous one. ”
~When unity (is <ubstractedthenwrite) azero. (Multiply by) two whenzero.

Square when halved.”

ate the number of variations inametrewlh

These three sulras teach how to caicul
will be clear from the following

11. History of Hindu Mathematics
_ = , partl, p. 9 fi.
12 ;a;asaneyi-saq}nf!é XWVII. 2. For other passages of the same nature, see a given number of syllables. Their meaning
atta, loc. cit; B.V. S .
ubbarayappaand K. V. Sarma, Indian Astronodmy : A History of Hindu Mathemiatics; part 1, pp- 7577
13. History of Hindu Ma eniatics; part |, pp- 5

Source-Book, Bombay 1985, pp. 46-47.
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calculation for the Gayatri meire, which has 6 sylla. ~sin each pada. Required are
the number of variations when each one of the six syllables is either a lang one
{guru) or a short (laghu) one. We proceed as follows:

A B
Write the number of syllables 6
nalve it; the result 3  Write separately 2
3 cannot be halved; therefore
subtract 1, the result 2 - 1]
halve it; the result 1 & 2
1 cannot be halved; therefore
subtract 1; the result 0 0

The process comes to an end

Thus in column A, the number ofthe syllables is successively halved, and whenver
there is an odd number, itis reduced by 1. In column B, on the other hand, we write
only two kinds of markers : We write "2' when halving is possible and ‘0" when it
is nol. Now the calculation commences from the last marker in column B. Taking
unity, double it whenever there is ‘0" and square it wheneverthere is '2'. We write
pelow column B in the first line, doubling or squaring in the next line.

B . 8 B o .
! “ 2 222 (2222 = 6.

The answer to the above problem is 22, when n is the number of syllables
inthe metre. The process laid down by Pingalareduces the number of operations.
In the case of Gayatn, if we try to compule 2% directly, we have to mulliply 2 by 2
five imes. i.e. it involves five operations. Pingala's method involves only three

_ operations : (i) square 2: result 22 = 4;

Vedic Maths ...

(i) muttipty by 2; result 22 or 8; (iii) square
agaim; result 28 or 64.

The'2" and'0’ written in column B have no numerical significance. T.hey are
just markers to indicate the performance of otherwise of certain nperat!ons. lln
their stead, any two arbitrary syrnbals could have been used. But Pingala's
insistence of using zero shows that by his time, i.e. circa 200 B.C., the symbol for

zero had become widely known.

value means that a digit

Next comes the question of the antiquity of place value in India.'* Place

acquires value according to its notational place. This

phenomenon has been used in a fine simile in the Vyasabhasya (650-850 B.C.)

on the Yogasiitra Hl.13:
yathika rekha $atas .
caikatve 'pi stri matd cocyate duhila ca svasa celf’

thane $atam dasathane daaka caikasthane tatha

ndreds place, 10 inlens place and 1 in

" troke denotes 100in hu
e, ther, daughter

unils place, even S0 ONe and the same woman IS called mo

and sister (by different persons).

e Aryabhatiya (449 A.D.) of Aryabhata and
ds using the numeral symbols in
ng an inscription from

Of course, place value is implied in th
still earlier works, bul the known written recor
decimal place value system are not so old, the earliest bei

the year 585 AD.

wrote, a large number of inscriptions have been

e, since Datta ;
ot { the numerical

unearthed but these have yet to be studied from the viewpoint ©

system present in them.

14. Ibid, pp. 38-51
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The crigin of the second area;i.e combinatorics, is traced to the chapter
on Pratyayas in Pingala's Chandahsiitra, from which an example has been cited
just above. In recent years, the Pratyaya sections of several other works on
Prosody have been studied. Bui alarge number of works exclusively on Pratyayas
are slill in manuscript form and deserve to be studied; likewise the combinatorics
occuming in manuals on music, architecture etc. Ludwig Alsdorf has made a
comprehensive study of the development of combinatorics and their rationale in

his long article entitled 'Die Pratyayas: ein Beitrag zur indischen Mathemalik*
(1933). This arlicle is now available in my English translation, 15

Finaliy, onthe geometry of the §ulbasiiu'as. creditable work has been done
by S.N. Sen, A.K. Bag, A.P. Kulkami and others, but a significant contribution by
Axel Michzels appeared in German from Wiesbaden in 1978 and is inaccessible
to Indian historians of science. Its major concern can be understood from the title
Beweisverfahren in der vedischen Sakralgeometrie : ein Beitrag zur
Enistehungsgeschichte von Wissenschaft (Method of Proof in Vedic Ritual
Geometry : A contribulion to the History of Origin of Science)."® In 1983, Michaels

also brought out A Comprehensive Sulvasiitra Word Index, whose unility needs
no emphasis.

But there is a larger question that remains untouched. The chief sources

for all the branches of mathematics enumerated above are late Vedic texis -
Sutbasi:lrasfnrrilualgeomeiry including the twofold enunciation ofthe Pythogoras
Theorem; Pingala's Chandahsuira for mathematics of combination and permudation,
including the binomial noiation, Pascal's trangle etc., the same section of the
Chandafsitra provides also the proof for the existence of a specific symbol for
Zero at that time. In these sources, we find already quite a developed form of the
three branches of mathemalics. Can we go lurther backwards in time and locate

15,

" The Pratyayas : Indian Contribution fo Combinatorics” by Ludwig Alsdorf,

tr. from the German by Sreeramula Rajeswara Sarma, Indian Journal of
History of Science 26.1 (January 1991), pp. 17-61.

Vedic Maths .....

N ic literalure like

their ea..7 stage of development, of their ongins, in the early Vedlcr o

. - A i I Ive patie

itas, Bra akas 7 This would invo e

the Samhitas, Brahmanas and Arany oo : .

f scalt.eted references to numbers and geometrical figures in the Sam S
o a ’ “
Brahmanas, particularly in the Taittifyasamhita and the Satapatha-brahma

it [ i tions.

and then interpreling the data without any pre-conceived no

Such an exploration will indeed constilule resea:cl: in the r:a:: n\:er:lz
mathematics. But again this exploration should strictly Fniiow .he;::c;z:a: e
of research methodology. Only then will it be possnb!g -h'::- fulfi o
Needham, the author of the monumental Science aujad thsa::o:hnmogy "; -
hoped; namely that future researchinthe historyotscience and E-bu!ed i
will, in fact, reveal that the achievements of these peoples cor;hta e kel
in all prevenaissance periods, lo the development of science

realised." ' i

i 84) pp. 76-79.
16. See my review in Orientalstische Literaturzeitung 79.1 (1984) pp

1r )‘ = lure
sto 0’ SCI echn ID‘g n dia al S E M
IJ‘. b{l ence ar Ei i hno 1 india nd Soull ast Asia Nalur

168 (July 1951) p. 65.



