T

The Author
Jagadguru Sankaracarya
$ri Bharati Krsna Tirtha Maharaja
(1884—1960)




I e s

L.

VEDIC MATHEMATICS

Sixteen simple Mathematical
Formulae from the Vedas

(For One-line Answers to all Mathematical Problems)

By
JAGADGURU

- SWAMI SRI BHARATI KRSNA TIRTHAJI MAHARAJA,

SANKARACARYA OF GOVARDHANA MATHA, PURI

General Editor
Dr. V. S. AGRAWALA

MOTILAL BANARSIDASS
Delhi s Varanasi :: Patna




i
i
|
H
|

The Author
Jagadguru Sankaracarya
Sri Bharati Krsna Tirtha Maharaja
(1884—1960)




VEDIC MATHEMATICS

Sixteen simple Mathematical
Formulae from the Vedas

(For One-line Answers to all Mathematical Problems)

By
JAGADGURU
- SWAMI SRI BHARATI KRSNA TIRTHAJI MAHARA]JA,
SANKARAGARYA OF GOVARDHANA MATHA, PURI

General Editor
Dr.V.S. AGRAWALA

MOTILAL BANARSIDASS
Delhi .2 Varanasi ::  Patna




©MOTILAL BANARSIDASS
Indological Publishers & Booksellers

Head Office : 41-U.A., Bungalow Road, Delhi-110 007
Branches : 1. Chowk, Varanasi-1 (u.r.)

2. Ashok Rajpath, Patna-4 (sinaR)

First Edition : Varanasi, 1965
Reprint : Delhi, 1970, 1971 1975, 1978, 1981

. _Rs. 55 (Cloth)
Price : pe’ 40 (Paper)

Printed in India

By Shantilal Jain, at Shri Jainendra Press,

A-45, Phase 1, Industrial Area, Naraina, New Delhi-110 028
Published by Narendra Prakash Jain, for Motilal Banarsidass,
Bungalow Road, Jawahar Nagar, Delhi-110 007.




PUBLICATION ANNOUNCEMENT

I have great pleasure in associating myself with the publi-
cation of the book Vedic Mathematics or ‘Sixteen Simple Mathe-
matical Formulae,” by Jagadguru Swami Bharati Krishna
Tirtha, Shankaracharya of Govardhana Pitha. It was long
awaited by his disciples. Shrimati Manjula Devi, sole inheriter
of Swamiji’s right, entered into an agreement with the Banaras
Hindu University to publish it and the same is now being
done in the Nepal Endowment Hindu Vishvavidyalaya Sanskrit
Granthamala:

I feel grateful to all those who have worked for it. Shri
Arvind N. Mafatlal business magnate of Bombay and a devotee
of Swamiji has taken interest in the publication of the work.
He has taken the trouble of being personally present in this
ceremony of publication (Prakashana Utsava). He has given
expression to his deep devotion to Shri Shankaracharyaji by
consenting to found a chair at the Banaras Hindu University
by the name of Shri Jagadguru Bharati Krishna Tirtha Shan-
karacharya Chair of Vedic Studies for which he is making a
magnificent endowment. As Vice-Chancellor of this University
I accept the donation and offer my heart-felt thanks to him
for his generosity.

N. H. BHAGWATI
Date 27-3-65 Vice-Chancellor
Banaras Hindu University







GENERAL EDITOR’S FOREWORD

The work entitled VEDIC MATHEMATICS or ‘Sixteen
Simple Mathematical Formule from the Vedas’ was written by
His Holiness Jagadguru Sankaracarya Sri Bharati Krsp;,
Tirthaji Maharaja of Govardhana Matha, Puri (1884-1960).
It forms a class by itself not pragmatically conceived and worked
out as in the case of other scientific works, but the result of the
intuitional visualisation of fundamental mathematical truths
and principles during the course of eight years of highly concen-
trated mental endeavour on the part of the author and therefore
appropriately given the title of ‘“mental” mathematics appearing
more as miracle than the usual approach of hard-baked science,
as the author has himself stated in the Preface.

Swami Sankaracarya was a gifted scholar on many fronts
of learning including science and humanities but his whole
milieu was something of a much higher texture viz, that he was

) a Rgi fulfilling the ideals and attainments of those Seers of
ancient India who discovered the cosmic laws embodied in
the Vedas. Swami Bharati Krgna Tirtha had the same reveren-
tial approach towards the Vedas. The question naturally
arises as to whether the Sutras which form the basis of this
treatise exist anywhere in the Vedic literature as known to us.
But this criticism loses all its force if we inform ourselves of the
definition of Veda given by Sri Sankaracarya himself as quoted
below :

“The very word ‘Veda’ has this derivational meaning i.e. the fountain-
| head and illimitable store-house of all knowledge. - This derivation, in effect,
means, connotes and implies that the Vedas should contatn (italics mine) within
themselves all the knowledge needed by mankind relating mot only to the so-
called “spiritual’ (or other-worldly) matters but also to those usually described
as purely ‘secular’, ‘temporal’, or ‘worldly’ and also to the means required by
humanity as such for the achievement of all-round, complete and perfect success
in all conceivable directions and that there can be no adjectival or restrictive
epithet calculated (or tending) to limit that knowledge down in any sphere,
any direction or any respect whatsoever.
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“In other words, it connotes and implies that our ancient Indian Vedic
lore should be (italics mine) all-round, complete and perfect and able to throw
the fullest necessary light on all matters which any aspiring seeker after know-
ledge can possibly seek to be enlightened on”.

It is the whole essence of his assessment of Vedic tradition
that it is not to be approached from a factual standpoint but
from the ideal standpoint viz, as the Vedas as traditionally
accepted in India as the repository of all knowledge should be
and not what they are in human possession. That approach
entirely turns the tables on all critics, for the authorship of
Vedic mathematics then need not be laboriously searched in the
texts as preserved from antiquity. The Vedas are well known
as four in number Rk, Yaju, Sdma and Atharva but they have
also the four Upavedas and the six Vedangas all of which form
an indivisible corpus of divine knowledge as it once was and as
it may be revealed. The four Upavedas are as follows :—

Veda Upaveda
Rgveda Ayurveda
Samaveda Gandharvaveda
Yajurveda Dhahurveda
Atharvaveda Sthapathyaveda

In this list the Upaveda of Sthapatya or engineering com-
prises all kinds of architectural and structural human endeavour
and all visual arts. Swamiji naturally regarded mathematics
or the science of calculations and computations to fall under
this category.

In the light of the above definition and approach must be
understood the author’s statement that the sixteen Siitras on
which the present volume is based form part of a Pari§igta of
the Atharvaveda. We are aware that each Veda has its subsi-
diary apocryphal texts some of which remain in manuscripts and
others have been printed but that formulation has not closed.
For example, some Pari$igtas of the Atharvaveda were edited
by G. M. Bolling and J. Von Negelein, Liepzing, 1909-10. But
this work of Sri Sankaracaryaji deserves to be regarded as a
new Parisista by itself and it is not surprising that the Siitras
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- mentioned herein do not appear in the hitherto known Pari$-
' igtas.
\ A list of these main 16 Siitras and of their sub-sitras or
| corollaries is prefixed in the beginning of the text and
| the style of language also points to their discovery by Sri
; Swamiji himself. At any rate, it is needless to dwell longer on
this point of origin since the vast merit of these rules should be
a matter of discovery for each intelligent reader. Whatever is
written here by the author stands on its own merits and is
presented as such to the mathematical world. '

Swamiji was a marvellous person with surpassing qualities
and was a prolific writer and eloquent speaker. I had the
good fortune of listening to his discourses for weeks together on
several occasions when he used to visit Lucknow and attracted
large audiences. He could at a stretch speak for several hours
in Sanskrit and English with the same facility and the intonation
of his musical voice left a lasting impression on the minds of
his hearers. He was an ardent admirer of Bhartrhari the great
scientific thinker of the Golden Age of Indian history in a
different field viz, that of philosophy of grammar.

g

Swamiji had planned to write 16 volumes on all aspects
and branches of mathematical processes and problems and there
} is no doubt that his mental powers were certainly of that calibre,
?‘ but what has been left to us is this introductory volume which
'\ in itself is of the highest merit for reason of presenting a new
technique which the author styles as “mental” mathematics
different from the orthodox methods of mathematicians all over
the world. Arithmetical problems usually solved by 18, 28 or
K 42 steps in case of such vulgar fractions as 1/19, 1/29, 1/49 are
here solved in one simple line and that is possible to be done
even by young boys. The truth of these methods was demons-
trated by this saintly teacher before many University audiences
in India and in the U.8.A. including learned Professors and every
one present was struck with their qriginality and simplicity.

We are told in his Preface by Swami Sankaracarya that
he contemplated to cover all the different branches of mathe-

"; |
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matics such as arithmetic, algebra, geometry (plane and solid)
trigonometry (plane and spherical) conics—geometrical and
analytical, astronomy, calculus—differential and integral etc.,
with these basic Sitras. That comprehensive application of
the Siitras could not be left by him in writing but if some one has
the patience and the genius to pursue the method and impli-
cations of these formulae he may probably be able to bring
these various branches within the orbit of this original style.
A full fledged course of his lecture-demonstrations was
organised by the Nagpur University in 1952 and some lectures
were delivered by Swamiji at the B.H.U. in 1949. It is, there-
fore, in the fitness of things and a happy event for the B.H.U.
to be given the opportunity of publishing this book by the
courtesy of Srimati Manjula Devi Trivedi, disciple of Sri Swamiji
who agreed to make over this manuscript to us through the
efforts of Dr. Pt. Omkarhath Thakur. The work has been
seen through the Press mainly by Dr. Prem Lata Sharma, Dean,
Faculty of Music & Fine Arts in the University. To all of
these our grateful thanks are due. Dr. Brij Mohan, Head of the
Department of Mathematics, B.H.U., took the trouble, at my

request, ot going through the manuscript and verifying the-

calculations for which I offer him my best thanks. I also
express gratitude to Sri Lakshmidas, Manager, B.H.U. Press,
for taking great pains in printing this difficult text.

We wish to express our deepest gratitude to Sri Swami
Pratyagitmananda Saraswati for the valuable foreword that
he has written for this work. Today he stands pre-eminent in
the world of Tantric scholars and is a profound mathematician
and scientific thinker himself. His inspiring words are like
fragrant flowers offered at the feet of the ancient Vedic Réis
whose spiritual lineage was revealed in the late Sankaracarya
Sri Bharati Krgpa Tirtha. Swami Pratyagatmanandaji has
not only paid a tribute to Sri Sankaracaryaji but his ambrocial
words have showered blessings on all those who are lovers
of intuitional experiences in the domain of metaphysics and
physics. Swamiji, by a fortunate chance, travelled from Calcutta
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to Varanasi to preside over the Tantric Sammelan of the Varana-
seya Sanskrit University (8th to 11th March 1965) and although
he is now 85 years of age, his innate generosity made him accept
our request to give his foreword.

I am particularly happy that I am able to publish this
work under the Nepal Endowment Hindu Vishvavidyalaya
Publication Series, for I entertained an ardent desire to do so
since our late President Dr. Rajendra Prasadji spoke to me about
its existence when I once met him in New Delhi in the lifetime
of Sri Swamiji.

V. S. AGRAWALA,
M.A.,, Ph.D., D.Litt.

Banaras Hindu University General Editor,
Varanasi-6 Hindu Vishwavidyalaya
March 17, 1965. Nepal Rajya Sanskrit

Granthamala Series.







FOREWORD

Vedic Mathematics by the late Sankaracarya (Bharati
Krsna Tirtha) of Govardhana Pitha is a monumental work.
In his deep-layer explorations of cryptic Vedic mysteries relat-
ing specially to their calculus of shorthand formulae and their
neat and ready application to practical problems, the late
Sankaracarya shews the rare combination of the probing insight
and revealing intuition of a Yogi with the analytic acumen and
synthetic talent of a mathematician. With the late Sankara-
cirya we belong to a race, now fast becoming extinct, of die-
hard believers who think that the Vedas represent an inexhaus-
tible mine of profoundest,wisdom in matters both spiritual
and temporal ; and that-this store of wisdom was not, as regards
its assets of fundamental validity and value at ledst, gathered
by the laborious inductive and deductive methods of ordinary
systematic enquiry, but was a direct gift of revelation to seers
and sages who in their higher reaches of Yogic realization were
competent to receive it from a Source, perfect and immaculate.
But we admit, and the late Sankaricarya has also practically
admitted, that one cannot expect to convert or revert criticism,
much less carry conviction, by merely asserting one’s staunchest
beliefs. To meet these ends, one must be prepared to go the
whole length of testing and verification by accepted, accredited
methods. The late Sankaricarya has, by his comparative
and critical study of Vedic mathematics, made this essential
requirement in Vedic studies abundantly clear. So let us agree
to gauge Vedic mysteries not as we gauge the far-off nabulae
with the poet’s eye or with that of the seer, but with the alert,
expert, scrutinizing eye of the physical astronomer, if we may
put it as that.

That there is a consolidated metaphysical background in the
Vedas of the objective sciences including mathematics as regards
their basic conceptions is a point that may be granted by a
thinker who has looked broadly and deeply into both the realms.

In our paper recently published—The Metaphysics of
Physics’—we attempted to look into the mysteries of creative
emergence as contained in the well-known cosmogenic Hymn
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(Rg. X.190) with a view to unveiling the metaphysical background
where both ancient wisdom and modern physics may meet on
a common basis of logical understanding, and compare notes,

discovering, where possible, points of significant or suggestive

parallelism between the two sets of concepts, ancient and modern.
That metaphysical background includes mathematics also ;
because physics as ever pursued is the application of mathema-
tics to given or specified space-time-event situations. There we
examined Tapas as a fundamental creative formula whereby
the Absolute emerges into the realms of measures, variations,
limits, frame-works and relations. And this descent follows
a logical order which seems to lend itself, within a framework
of conditions and specifications, to mathematical analysis.
Ratri in the Hymn represents the Principle of Limits, for exa-
mple, BRtafica Satyasica stand for Becoming (Calana-kalana) and
Being (vartana-kalana) at a stage where limits or conditions
or conventions do not yet arise or apply. The former gives the
unconditioned, unrestricted kow or thus of cosmic process.;
the latter, what or that of existence. Tapas, which corresponds to
Ardhamatrd in Tantric symbolism, negotiates, in its role specially
of critical variation, between what is, ab-initio, unconditioned
and unrestricted, and what appears otherwise, as for instance,
In our own universe of logico-mathematical appreciation.

This is, necessarily, abstruse metaphysics, but it is,
nevertheless, the starting background of both physics and
mathematics. But for all practical purposes we must come down
from mystic nabulae to the terra firma of our actual apprehension
and appreciation. That is to say, we must descend to our own
pragmatic levels of time-space-event situations. Here we
face actual problems, and one must meet and deal with these
squarely without evasion or mystification. The late Sankara-
carya has done this masterly feat with an adroitness that
compels admiration.

It follows from the fundamental premises that the universe
we live in must have a basic mathematical structure, and
consequently, to know a fact or obtain a result herein, to any
required degree of precision, one must obey the rule of mathe-
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matical measures and relations. This, however, ore may do
consciously or semi-consciously, systematically or haphazardly.
Even some species of lower animals are by instinct gifted mathe-
maticians ; for example, the migratory bird which flies thousands
of miles off from its nest-home, and after a period, unerringly
returns. This implies a subconscious mathematical talent that
works wonder. We may cite the case of a horse who was a
mathematical prodigy and could ‘tell’ the result of a cube root
(requiring 32 operations, according to M. Materlink in his
‘Unknown Quest’) in a twinkle of the eye. This sounds like magic,
but it is undeniable that the feat of mathematics does sometimes
assume a magical look. Man, undoubtedly, has been given his
share of this magical gift. And he can improve upon it by
practice and discipline, by Yoga and allied methods. This is
undeniable also. Lately, he has devised the ‘automatic brain’
for complicated calculations by science, that looks like magic.

But apart from this ‘magic’, there is and has been, the
‘logic’ of mathematics also. Man works from instinct, talent,
or even genius. But ordinarily he works as a logical entity
requiring specified data or premises to start from, and more
or less elaborate steps of reasoning to arrive at a conclusion.
This is his normal process of induction and deduction. Here
formulee (Sutras) and relations (e.g. equations) must obtain as
in mathematics. The magic and logic of mathematics in some
cases get mixed up ; but it is sane to keep them apart. You can
get a result by magic, but when you are called upon to prove,
you must have recourse to logic.

Even in this latter case, your logic (your formule and
applications) may be either simple and elegant or complicated
and cumbrous. The former is the ideal to aim at. We have
classical instances of master mathematicians whose methods of
analysis and solution have been regarded as marvels of cogency,
compactness and elegance. Some have been ‘beautiful’ as a
poem (e.g. Lagrange’s ‘Analytical Mechanics.’)

The late Sankardcarya has claimed, and rightly we may
think, that the Vedic Sitras and their applications possess these















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































