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FOREWARD

Bharatiya Ganita Darpana by Prof. Venkatesh Murthy  is
a source book for the students, teachers, of schools and colleges.  It
will  be an interesting study  for everyone to know about Mathemat-
ics in India from the days of sulabasutras i.e. 800 B.C.  Yet this is an
introductory book, lot more to follow.

The Vedic Mathematics approach  is simpler.  Further, it
gives  a good scope for enriching the brain work instead of com-
pletely depending upon the machines.  This is an essential require-
ment of the present day generation.  Otherwise the use of the brain
will be restricted and it may cease to function actively.

Therefore, it is necessary for us to go back to our roots to
rebuild a better world.

    Narayana Smaranegalu
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PrefacePrefacePrefacePrefacePreface
It is often wrongly believed that Vedas are, just, some collection of

Mantras that are useful in the varieties of rituals to be performed by the
devout Hindus. This misconception about the scope and the content of the
Vedic texts is largely due to the total ignorance about the vast and profound
knowledge base that is enshrined in the Vedas and also in the voluminous
Sanskrit literature of ancient vintage, that could be together called as Vedic
literature. It is most unfortunate that we have lost awareness about the richness
of our intellectual heritage. Moreover, our respect for the Vedas and the Vedic
literature has also been eroding very fast- thanks to the influence of the alien
ideologies and cultures. Nothing is more dangerous for the destruction of a
nation’s personality than the erosion of the pride for its national heritage of
knowledge and culture, in the minds of its people.

Vedic science advocates that in order to understand the phenomena of
the physical world, we should not only understand the ‘rules’ of the physical
world but also recognize the immaculate ‘power’ of the Supreme Energy. It is
here that we get the uniqueness of the Vedic Science, in providing a synthesis
of the materialistic aspects and the spiritual aspects of life.

The contributions of the Vedic Seers to the field of scientific knowledge
are diverse and profound. But still they are normally unknown and unsung in
the modern intellectual world. Vedic Science has many ‘firsts’ in regard to the
theories, propositions and practical insights that have profound significance
for the understanding of the material world. Vedic Mathematics was so much
advanced in the framework of methods and applications, that it laid the
foundations for many mathematical theories and applications of much later
vintage. Despite such fundamental contributions, the modern world has
scanty knowledge about the scope, content and depth of Vedic Science.

National Institute of Vedic Science is a unique organization set up with
the objective of enhancing awareness about the ancient Indian scientific
knowledge, in the public at large, and propagating its relevance to the challenges
of the contemporary world. We should at the outset, express our profound
gratitude and sincere pranams, to His Holiness 1008 Sri Sri Vijnananidhi Tirtha
Swamiji, pontiff of Sri Sripadaraja Mutt, Mulbagal, for this visionary venture
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set up under the patronage and guidance of His Holiness. Swamiji himself has
a very apt name as ‘Vijnana Nidhi’, meaning thereby, a reservoir of Scientific
knowledge. It is in the true spirit of the message of His name that Swamiji has
launched this most unique initiative of setting up a national level forum for
encouraging debate on and propagation of the fundamentals of Vedic Science
in the different sections of the contemporary society.

This Institute, captioned for brevity as NIVS, has already launched a
number of very useful activities for fulfilling its objectives. It has organized a
number of symposia, seminars and lectures by eminent persons. The work
programme of the NIVS, includes diverse activities, such as, organizing
lectures for the students in the schools, colleges and universities, holding
brain-storming meetings among scholars and researchers on select themes of
Vedic Sciences, writing articles in the news papers for creating mass awareness,
publishing a monthly news letter on the activities of the NIVS, bringing out
small-sized monographs on select themes and organizing intensive refresher
courses on select themes of Vedic Sciences. The NIVS proposes to prepare a
Directory of scholars and researchers, who are engaged in the study of Vedic
Science. It is also proposed to bring out booklets of bibliography of books,
documents and manuscripts of Vedic Sciences and launch a nationwide
programme of editing and publishing select rare manuscripts on Vedic Sciences.
NIVS has planned to set up a national level steering committee for its activities
in different directions.

We do hope that this volume would arouse curiosity in the minds of
scholars, students and public at large, for knowing more and more about the
contributions of Vedic Science and their relevance in the modern world.

This book  Bharatiya Ganita Darpana   is a source book for
the students & teachers who are interested in the develop-
ment of mathematics in India from the days of Sulbasutra
(about 800 BC). Sri Venkateshamurthy is a profound scholar
who has devoted himself to the cause of developing Indian
mathematics.

 V.R.Panchamukhi

President, National Institute of Vedic Sciences
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      It gives me immense pleasure to record my par-
ticipation in explaining the exhibits on Indian
Mathematics  as a part of  “Sanskrit  Science Exhi-
bition”  and presentations (on invitation) in a semi-
nar on ‘ Relevance of Ancient knowledge to the
present day world ’ through Rashtriya Sanskrit
Vidyapeetha, (Deemed University ), Tirupati , at St.
Petersburg (Russia ) during first week of October
2004. The exhibition and seminar were arranged
under ILTP Project by the  Directorate of Science
and  Technology, Govt. of India  and  its Russian
counterpart  through  International Roerich
Foundation, St. Petersburg in collaboration with
Rashtriya Sanskrit Vidyapeetha,  (Deemed Uni-
versity ), Tirupati,

        This small book  Bharatiya Ganita Darpana
is intended as a source book for the students &
teachers of schools &  colleges and also for every-
one interested in the develpment of mathematics
in India from the days of Sulbasutra (about 800
BC).  The content presented in this book is only a
birds-view of Indian Mathematics with an ambi-
tion to stimulate the readers to study more about
Indian mathematicians and their contributions .

                                            Venkatesha Murthy

                                                 May  22, 2006
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                Bharatiya Ganita Darpana
(A Source-book for Schools and Colleges)

Introduction

“The history of the development of mathemat-
ics in India is as old as the civilization of its people
itself. It  begins with the rudiments of metrology and
computations in prehistoric times, of which some
fragmentary evidence has survived to this day.  The
sacred literature of the Vedic Hindus - The Samhitas,
the Kalpasutras and the Vedangas - contain enough
materials, albiet  scattered, to help form a good idea
of  the mathematical ability during the time of de-
velopment of this class of literature.  The Sulba-sutras
which form a part of the Kalpasutras are a veri-
table storehouse of information concerning enumera-
tion, arithmetical operations, fractions, properties of
rectilinear figures, the so-called Pythagoras Theo-
rem, surds, irrational numbers, quadratic and inde-
terminate equations and related matters.

The word sulba (Sulva) means  a ‘cord’, a ’rope’
or a ‘string’, and its root sulb signifies ‘measuring’
or  ‘act of measurement’. Therefore, sulba-sutras are
a collection of rules concerning measurements with
the help of a cord of various linear, spatial or three-
dimensional figures. Sulba-sutras  deal with  rules
for the measurements and constructions of various
sacrificial altars and  consequently involve Geometri-
cal propositions and problems relating to rectilinear
figures,their combinations and  transformations,
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squaring the circle, circling the square as well as
arithmetical and algebraic solutions of problems
arising out of such measurements and constructions.

       The Baudhayana Sulba-sutra is the oldest (600-
500 B.C.). The Manava Sulba-sutra is posterior to
Baudhayana and contains descriptions of a num-
ber of altars, not found in other works. The
Apastamba Sulba-sutra (500-400 B.C.)gives the
same rules as were found in Baudhayana Sulba-
sutra. The Katyayana Sulba-sutra (400-300 B.C.)
is more succinct and more systematic.

       Of  the various religious sects that attained promi-
nence in the closing phase of the (active) Vedic pe-
riod, the Jainas deserve special notice for their in-
terest in, and cultivation of, mathematics.  Their ca-
nonical literature lays great emphasis on mathemat-
ics and enumerates various topics such as number
reckoning, fundamental operations, geometry, men-
suration, fractions, equations, permutations and
combinations. Indian mathematics received a new
lease of life during the first few centuries of the
Christian era.  The demands of  astronomy,  par-
ticularly the need for more accurate computations
of planetary motions, eclipses, etc., were in no small
measure responsible for this. The medieval period
witnessed the growth of a sizeable mathematical
literature in Arabic and Persian and presented as
opportunity for cross-fertilization of the efforts of two
distinct cultures. Records of late ancient and medi-
eval times show that Indian mathematics stimulated
mathematical endeavours abroad and itself received
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inspiration from neighbouring and distant cultural
areas. [Ref: A Concise History of Science in India , INSA,
New Delhi p. 136]

       The above passage is the main source of  inspi-
ration to prepare the charts on  Indian Mathemat-
ics as a part of  “Sanskrit  Science Exhibition”
organized by Rashtriya Sanskrit Vidyapeetha,
(Deemed University ), Tirupati during the  Annual
Convocation - 2000  in accordance with  the sugges-
tion of Dr. V.R. Panchamukhi, Chancellor, Rashtriya
Sanskrit Vidyapeetha, Tirupati of  the Deemed Uni-
versity.  Later, these exhibits were exhibited in sev-
eral Universities, Centres of  Higher learning, and
also during several special occassions like Platinum
Jubilee of Philosophical Congress at  New Delhi (28 th

Dec.2000 to 1 st  Jan. 2001), 89 th  Indian Science
Congress at Luknow University (3rd  - 7 th  Jan. 2002)
and 90 th  Indian Science Congress at Bangalore Uni-
versity  (3 rd - 7 th  Jan. 2003), International Conference
on History of Mathematics at Sukratindra Research
Centre (19 th  - 22 nd  Dec. 2002), The  16 th World  Book-
Fair held at Pragati Maidan, New Delhi  (14 th - 22 nd

Feb. 2004), BIT Pilani and other places.  Lectures
were also delivered with power-point presentation
during these occassions.
   On the suggestion of viewers during these
exhibit ions,  a book ‘ pÉÉUiÉÏrÉaÉÍhÉiÉqÉç-pÉÉUiÉÏrÉaÉÍhÉiÉqÉç-pÉÉUiÉÏrÉaÉÍhÉiÉqÉç-pÉÉUiÉÏrÉaÉÍhÉiÉqÉç-pÉÉUiÉÏrÉaÉÍhÉiÉqÉç-Indian
Mathematics in Sanskrit:  Concepts and
Achievements ’ containing coloured charts was
prepared and released during  the  Annual Convo-
cation of Rashtriya Sanskrit Vidyapeetha, (Deemed
University ), Tirupati in December - 2005 .

VI VII
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  Chapter I

Place-value Principles in
the Number Systems of
Different Civilizations

[Ref : 1. Sulba-sutras : S.N..Sen & A.K.Beg, INSA, New
                Delhi, (1983) P. 10, 18,19, 65]
           2 . Aryabhatiya, with the commentary of Bhaskara-I
                and Someswara : Edited by K S Shukla, INSA,
                New Delhi, (1976) p.71, 78-83.
          3. Aryabhatiya, with the commentary of Suryadeva
               Yajvan : Edited by K V Sharma, INSA, New Delhi,
               (1976) p. 47]
          4.  A concise History of Science in India : D. M. Bose,
               S. N. Sen, B. V. Subbarayappa (Editors), INSA,
               New Delhi, (1989)]
          5. “From One to Zero-A Universal History of Numbers”
               – Georges Ifra Viking  Penguin Inc. New York (1985).
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with other place-value principle conceived by dif-
ferent civilizations .
[Dentzig in  ‘NUMBER, The Language of Science ’: Re-
fer, “ Mathematics for the Million ”.  Lancelot Hogben,
Pocket books Inc., New York (1965) P. 287, 288]

          The reason for such an universal apprecia-
tions for Indian Decimal Place-value system  could
be realized only when the Place-value systems of
other civilizations  are known.

            The place-value principle was not only con-
ceived independently in India but also in the other
three civilizations. Let us have an overview of them.

* * *

4 1
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Chapter I
1  Place-value Principles in Number Systems of
Different Civilizations : -

       A close investigation of the Vedic system of
mathematics shows that it was much more advanced
than the mathematical systems of the civilizations
of the Nile or the Euphrates. The Vedic mathemati-
cians had developed the decimal system of tens,
hundreds, thousands, etc. where the remainder
from one column of numbers is carried over to the
next. The advantage of this system of nine number
signs and a zero is that it allows for calculations to
be easily made. Further, it has been said that the
introduction of zero, or sunya , in an operational
sense as a definite part of a number system, marks
one of the most important developments in the en-
tire history of mathematics. The earliest preserved
examples of the number system which is still in
use today are found on several stone columns
erected in India by King Ashoka  in about 250
B.C.E. Similar inscriptions are found in caves near
Poona (100 B.C.E.) and Nasik (200 C.E.). These ear-
liest Indian numerals appear in a script called
brahmi .
             After 700 C.E. another notation, called by
the name “Indian numerals,” which is said to have
evolved from the brahmi numerals, assumed com-
mon usage, spreading to Arabia and from there
around the world. When Arabic numerals (the name
they had then become known by) came into com-
mon use throughout the Arabian empire, which

4 1
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extended from India to Spain, Europeans called
them “Arabic notations,” because they received
them from the Arabians.
             Arabians themselves called them “Indian
figures”  (Al-Arqan-Al-Hindu)  and mathematics itself
was called “the Indian art”  (hindisat). The impor-
tance of the introduction of place value system of
numerals could be better understood through the
statements of Pierre Simon Laplace (1749-1827),
and Dentzig.
              Pierre Simon Laplace (1749 – 1827), a bril-
liant mathematical astronomer; in a significant pas-
sage about Hindu Numeral System, opines;
“It is India that gave us the ingenious method of ex-
pressing all numbers by means of ten symbols, each
receiving a value position, as well as an absolute
value; a profound and important idea which appears
so simple to us now that we ignore its true merit,
but its very simplicity, the great ease which it has
lent to all computations, put our arithmetic in the first
rank of useful inventions, and we shall appreciate
the grandeur of this achievement when we remem-
ber that, it escaped the genius of Archemedes and
Appollonius”
         About Hindu Numeral System Dantzig opines;
The long period of five thousand years  saw the rise
and fall of many civilizations, each leaving behind
it a heritage of literature, art, philosophy and reli-
gion. But what was the achievement in the field of
reckoning.  An inflexible numeration so crude as to
make progress well nigh impossible, a calculating
devise so limited in scope that even any elementary

2 3
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calculations called for the services of an expert.  Man
used these devices for thousands of years, without
making a single worthwhile improvement in this in-
strument, without contributing a single important idea
to the system. When viewed in this light, the achieve-
ment of an unknown Hindu, who discovered the prin-
ciple of position assumed the proportion of world
achievement.
            Dentzig expresses his surprise about the
invention of decimal  place- value system  escaping
the attention of the great mathematician of Greece
in a passage, thus;
Particularly puzzling to us is the fact that the great
mathematicians of Greece did not stumble on it.  Is it
that the Greeks had such a marked contempt for
applied sciences, leaving even the instruction of their
children to the slaves?  But if so, how is it that the
nation that gave geometry, and carried science so
far, did not create even a rudimentary algebra?  Is
it not equally strange that algebra, that cornerstone
of mathematics, also originated in India, and at
about the same time that positional numeration did?
The Superiority of written numeration in the Indian
Decimal Place-value system comes from the prin-
ciple that each digit has a variable value that de-
pends on how it is placed: a given digit is associ-
ated with units, tens, hundreds, or thousands, ac-
cording to whether it occupies the first, second, third,
or fourth position [going from right to left] in the writ-
ten expression of a number.
This is the principle that makes arithmetical opera-
tion very easy to perform, comparatively speaking,

2 3
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1(ii).   Chinese numerals and Place-value Prin-
ciple: -

         The distinctive feature of early Chinese lore
is that the numbers figurate. They are represented
by simple patterns of lines or circles or dots.
The Chinese numerals for the numbers one through
nine are;

Slide 6

 

          “The Chinese place-value numeral origiinated
in a system that  used physical objects (rods), be
came stabilized when the rods were placed on a
couning board, then eliminated the counting board
and became a written numeration.  A zero was not
used in the Chinese place-value system till the eigth
century A.D.”

         The Chinese system is also a base-10 system,
but has important differences in the way the num-
bers are represented.
      Chinese has different characters not only for
numbers 0 through 9 but also for 100, 1000, 10,000
and 10,00,00,000 (ten crore). [Georges Ifrah].
A smiling face is the Symbol for Zero. Look the sym
bol for zero the table given in the chart.

8 5
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1 The Place Value System – an Overview: -

The chronology of the place-value principle con-
ceived by the four civilizations is;
•    By the Indians; before 2500 BC.
•    By the Babylonians; probably in the early
     2 nd  millennium BC.
•    By the Chinese; shortly before the beginning
     of the Christian era.
•    By the Mayas; probably during 3 rd  to 9 th
     century AD.
- [Refer : “From One to Zero, A Universal History of Numbers”
–Georges Ifrah, Viking Penguin Inc., (1985), Part VI, 26, P.
371 to 445]
Let us study the other three place-value principles
prior to  the Indian Decimal Place-value system.

1(i).   Babylonian Place-value Principle: -
The mathematicians and astronomers of Babylon
(most likely at the beginning of the second millen-
nium B.C) conceived the idea of a place-value nota-
tion for the first time.  They developed their system
on the basis of the old Sumerian sexagesimal nu-
meration.  Unlike nine distinct signs to represent
numbers from one to nine and zero in the Indian
Decimal Place-value system , the Babylonian has
only two numerical signs:  a vertical wedge for one
and a crescent for ten  with a symbol for ‘minus’.

Slide 1
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For example, numbers from one to fifty-nine were
expressed using additive and subtractive Rules.
Thirty-eight is expressed in cunie-form as shown
below;                   Slide 2

                   
 

                         40      -       2    =    38
The Babylonian numeral for greater than fifty-nine
say ‘five lakhs tweny four thousand five hundred
fifty-one’ was written using symbols for one and
ten as shown using addition (as shown below with-
out any line for division);

Slide 3

 

The above symbol, by grouping the symbols using
vertical lines as shown below, and applying the
place-value system to base sixty could be read as
5,24,551 .

Slide 4

 

     2 x 60 3 + 25 x 60 2  +   42 x 60  +     31
                     =  5,24,551.

6 7
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Since the Babylonian place-value system was to
base sixty and additive within each order of units ,
it had ambiguities that often caused errors.  For
example  the Babylonian symbols  for a number
5,24,551  could also be grouped to form the num-
ber 1,68,81,93,001  thus;

Slide 5

 

2x60 5 + 10x60 4 + 15x60 3 + 42x60 2 + 30x60 + 1
                       = 1,68,81,93,001

Another difficulty in the Babylonian system was, it

had no zero until about 300 B.C. and ‘ it was  used

to represent a gap in the hexadecimal series to dis-

tinguish between 33 an 303.  However it rarely ap-

pears to have been used in the terminal position, as

when we distinguish between 33 and 330 or 33000’.

[Refer; “ Mathematics for the Million ” – Lancelot Hogben,

Pocket Books, inc, New York, P. 68 (1965)].

6 7
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Any larger number like forty three thousand four
hundred and eighty seven  was written in the Verti-
cal Mayan manner , with increasing place values of
unit, twenty, three hundred and sixty , and seven
thousand two hundred  from bottom  to  top (as shown
from left to right  in the expanded form).

Slide 10

  43,487 = 6x18x20 3 + 0x18x20 + 14x20 + 7

The curious irregularity in the Mayan Place-value
system is; it is tied to the exigencies of operating
three different calendars. The first calendar, known
as the ‘ tzolokin’  or ‘sacred calendar’ containing 260
days in twenty cycles of 13 days each.  The second,
known as a civil or secular calendar consisting of
360 days grouped into 18 monthly periods of twenty
days and an extra month consisting of five days.
The third calendar of ‘long counts’ similar to the
Indian ‘Yuga’ periodicities.

* * *

12 9
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Slide 7

Chinese Symbol for Zero is a smiling face
Slide 8
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1(iii).  Mayan numerals and Place-value Principle:

            Archeologists place fifth century B.C. as the
beginning of  the Mayan Civilization and this was
well developed by the third century A.D.
The ancient Maya  calendar numerals included
separate signs for the units one to four, for five, for
twenty, and four hundred (the same symbol for four
hundred was used some times for 360 and for 400
sometimes).
The Mayan Numeral System  had a symbol for  ‘0’
Numerals were written  using dots and dashes .

Slide 9

 

The Maya number system was a base twenty
system. Almost certainly the reason for base 20
arose from ancient people who counted on both
their fingers and their toes. Although it was a base
20 system, called a vigesimal system, one can see
how five plays a major role, again clearly relating to
five fingers and toes.

10 11
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        In fact it is worth noting that although the
system is base 20 it only has three number sym
bols (perhaps the unit symbol arising from a pebble
and the line symbol from a stick used in counting).
Surprisingly the advanced features of the Mayan
number system are the zero and the positional na
ture of the system.
        In a base twenty  Maya system of numerals,
the first number would denote the number of units
up to 19, the next would denote the number of
20’s up to 19, the next the number of 400’s up
to19, etc. However although the Maya number
system starts this way with the units up to 19
and the 20’s up to 19, it changes in the third place
and this denotes the number of  (18 x 20 =) 360’s
up to 19 instead of the number of 400’s. After this
the system reverts to multiples of  20 so the fourth
place is the number of  18 x 20 2,  the next the
number of 18 x 20 3 and so on.

For example,  [8;14;3;1;12]

= 12+ (1x20)+ 3x(18x20)+ 14x(18x20 2)+ 8x(18x20 3)

= 1253912.

As a second example

    [9;8;9;13;0] = 1357100.
= 0 + 13x(20) + 9x(18x20) + 8x(18x20 2) + 9x(18x20 3)

Both these examples are found in the ruins of
Mayan towns.

10 11
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The present day International numeral System is
Hindu-Arabic Numeral System.

The Hindu-Arabic Numeral System is named
after the Hindus, who invented it, and the

Arabs, who transmitted it to Western Europe.

Abu Ja’far Muhammad ibn Musa Al-Khwarizmi
[Born: about 780 in Baghdad Died: about 850]
visited India and wrote a treatise on Hindu-Arabic
numerals describing Hindu System of Numerals and
to calculate using them in his book of A.D.825 . The
Arabic text is lost but a Latin translation, Algoritmi
de numero Indorum  in English Al-Khwarizmi on the
Hindu Art of Reckoning  gave rise to the word
algorithm deriving from his name in the title. The
work describes the Hindu place-value system of
numerals based on 1, 2, 3, 4, 5, 6, 7, 8, 9, and 0.
Methods for arithmetical calculation are given, and
a method to find square roots is known to have been
in the Arabic original although it is missing from
the Latin version. Toomer writes :-
... the decimal place-value system was a fairly recent
arrival from India and ... al-Khwarizmi’s work was
the first to expound it systematically. Thus, although
elementary, it was of seminal importance.

“Leonardo of Pisa or Fibonacci  (1170-1250 AD)
wrote his great work Liber Abacci (Book of compu-
tation) in 1202 fully based on Indian numerals.
“Leonardo Fibonacci   introduced the new Indian
numerals in the following words;

16 13
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  Chapter II

Indian Place-value System

Numbers and Fractions

in Sanskrit Works
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Chapter II

1. Indian  Place-value System

         The Vedic Hindus adopted ten as the basis of
numeration and developed a great interest in not
only naming large numbers but also writing them
as numerals using ten digits;  from one to nine and
zero. Thus, the innovative Indian place-value sys-
tem that appears so simple today has liberated cal-
culations from the frame of Abacus and enabled us
to perform these calculations through any writing
medium.
        The present-day place-value system of numera-
tion to base ten  is based on Indian place-value sys-
tem. The Indian mathematicians had developed the
decimal system of tens, hundreds, thousands, etc.
where the remainder from one column of numbers
is carried over to the next. The advantage of this
system of nine number signs and a zero is that it
allows for calculations to be easily made. Further,
it has been said that the introduction of zero, or
sunya , in an operational sense as a definite part of
a number system, marks one of the most impor-
tant developments in the entire history of math-
ematics.
      After 700 C.E. another notation, which is said
to have evolved from the brahmi numerals, called
by the name “Indian numerals,” assumed common
usage, spreading to Arabia and from there around
the world.
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2.  Evolution of International Numerals from
     Brahmi Numerals
The present-day international numerals are evolved
from Brahmi numerals of India and and they spread
all over the world through arabs.
The chart given below illustrates the evolution of
the present-day international numerals from
Brahmi numerals of India.

Slide 11
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iii) Names of Place-values in Place-values in

Ganitasarasangraha of Mahaveeracharya (815-

877 AD)

LMüÇ iÉÑ mÉëjÉqÉxjÉÉlÉÇ Ì²iÉÏrÉÇ SvÉxÉÇÍgÉMüqÉç |LMüÇ iÉÑ mÉëjÉqÉxjÉÉlÉÇ Ì²iÉÏrÉÇ SvÉxÉÇÍgÉMüqÉç |LMüÇ iÉÑ mÉëjÉqÉxjÉÉlÉÇ Ì²iÉÏrÉÇ SvÉxÉÇÍgÉMüqÉç |LMüÇ iÉÑ mÉëjÉqÉxjÉÉlÉÇ Ì²iÉÏrÉÇ SvÉxÉÇÍgÉMüqÉç |LMüÇ iÉÑ mÉëjÉqÉxjÉÉlÉÇ Ì²iÉÏrÉÇ SvÉxÉÇÍgÉMüqÉç |

iÉ×iÉÏrÉÇ vÉiÉÍqÉirÉÉWÒûÈ cÉiÉÑjÉïÇ iÉÑ xÉWûxÉëMüqÉç ||iÉ×iÉÏrÉÇ vÉiÉÍqÉirÉÉWÒûÈ cÉiÉÑjÉïÇ iÉÑ xÉWûxÉëMüqÉç ||iÉ×iÉÏrÉÇ vÉiÉÍqÉirÉÉWÒûÈ cÉiÉÑjÉïÇ iÉÑ xÉWûxÉëMüqÉç ||iÉ×iÉÏrÉÇ vÉiÉÍqÉirÉÉWÒûÈ cÉiÉÑjÉïÇ iÉÑ xÉWûxÉëMüqÉç ||iÉ×iÉÏrÉÇ vÉiÉÍqÉirÉÉWÒûÈ cÉiÉÑjÉïÇ iÉÑ xÉWûxÉëMüqÉç ||

mÉgcÉqÉÇ SvÉxÉÉWûxÉëÇ wÉ¸Ç xrÉÉssÉ£ÉqÉåuÉ cÉ |mÉgcÉqÉÇ SvÉxÉÉWûxÉëÇ wÉ¸Ç xrÉÉssÉ£ÉqÉåuÉ cÉ |mÉgcÉqÉÇ SvÉxÉÉWûxÉëÇ wÉ¸Ç xrÉÉssÉ£ÉqÉåuÉ cÉ |mÉgcÉqÉÇ SvÉxÉÉWûxÉëÇ wÉ¸Ç xrÉÉssÉ£ÉqÉåuÉ cÉ |mÉgcÉqÉÇ SvÉxÉÉWûxÉëÇ wÉ¸Ç xrÉÉssÉ£ÉqÉåuÉ cÉ |

xÉmiÉqÉÇ SwÉsÉ£ÉÇ iÉÑ A¹qÉÇ MüÉåÌOûÂcrÉiÉå ||xÉmiÉqÉÇ SwÉsÉ£ÉÇ iÉÑ A¹qÉÇ MüÉåÌOûÂcrÉiÉå ||xÉmiÉqÉÇ SwÉsÉ£ÉÇ iÉÑ A¹qÉÇ MüÉåÌOûÂcrÉiÉå ||xÉmiÉqÉÇ SwÉsÉ£ÉÇ iÉÑ A¹qÉÇ MüÉåÌOûÂcrÉiÉå ||xÉmiÉqÉÇ SwÉsÉ£ÉÇ iÉÑ A¹qÉÇ MüÉåÌOûÂcrÉiÉå ||

lÉuÉqÉÇ SvÉMüÉOèrÉûxiÉÑ SvÉqÉÇ vÉiÉMüÉåPûrÉÈ |lÉuÉqÉÇ SvÉMüÉOèrÉûxiÉÑ SvÉqÉÇ vÉiÉMüÉåPûrÉÈ |lÉuÉqÉÇ SvÉMüÉOèrÉûxiÉÑ SvÉqÉÇ vÉiÉMüÉåPûrÉÈ |lÉuÉqÉÇ SvÉMüÉOèrÉûxiÉÑ SvÉqÉÇ vÉiÉMüÉåPûrÉÈ |lÉuÉqÉÇ SvÉMüÉOèrÉûxiÉÑ SvÉqÉÇ vÉiÉMüÉåPûrÉÈ |

AoÉÑïSÇ ÂSìxÉÇrÉÑ£üÇ lrÉoÉÑïSÇ ²ÉSvÉÇ pÉuÉåiÉç ||AoÉÑïSÇ ÂSìxÉÇrÉÑ£üÇ lrÉoÉÑïSÇ ²ÉSvÉÇ pÉuÉåiÉç ||AoÉÑïSÇ ÂSìxÉÇrÉÑ£üÇ lrÉoÉÑïSÇ ²ÉSvÉÇ pÉuÉåiÉç ||AoÉÑïSÇ ÂSìxÉÇrÉÑ£üÇ lrÉoÉÑïSÇ ²ÉSvÉÇ pÉuÉåiÉç ||AoÉÑïSÇ ÂSìxÉÇrÉÑ£üÇ lrÉoÉÑïSÇ ²ÉSvÉÇ pÉuÉåiÉç ||

ZÉuÉïÇ §ÉrÉÉåSvÉxjÉÉlÉÇ qÉWûÉZÉuÉïÇ cÉiÉÑSïvÉqÉç |ZÉuÉïÇ §ÉrÉÉåSvÉxjÉÉlÉÇ qÉWûÉZÉuÉïÇ cÉiÉÑSïvÉqÉç |ZÉuÉïÇ §ÉrÉÉåSvÉxjÉÉlÉÇ qÉWûÉZÉuÉïÇ cÉiÉÑSïvÉqÉç |ZÉuÉïÇ §ÉrÉÉåSvÉxjÉÉlÉÇ qÉWûÉZÉuÉïÇ cÉiÉÑSïvÉqÉç |ZÉuÉïÇ §ÉrÉÉåSvÉxjÉÉlÉÇ qÉWûÉZÉuÉïÇ cÉiÉÑSïvÉqÉç |

mÉ©Ç mÉgcÉSvÉÇ cÉæuÉ qÉWûÉmÉ©Ç iÉÑ wÉÉåQûwÉqÉç ||mÉ©Ç mÉgcÉSvÉÇ cÉæuÉ qÉWûÉmÉ©Ç iÉÑ wÉÉåQûwÉqÉç ||mÉ©Ç mÉgcÉSvÉÇ cÉæuÉ qÉWûÉmÉ©Ç iÉÑ wÉÉåQûwÉqÉç ||mÉ©Ç mÉgcÉSvÉÇ cÉæuÉ qÉWûÉmÉ©Ç iÉÑ wÉÉåQûwÉqÉç ||mÉ©Ç mÉgcÉSvÉÇ cÉæuÉ qÉWûÉmÉ©Ç iÉÑ wÉÉåQûwÉqÉç ||

£ÉÉåhÉÏ xÉmiÉSvÉÇ cÉæuÉ qÉWûÉ£ÉÉåhÉÏ SvÉÉ¹MüqÉç |£ÉÉåhÉÏ xÉmiÉSvÉÇ cÉæuÉ qÉWûÉ£ÉÉåhÉÏ SvÉÉ¹MüqÉç |£ÉÉåhÉÏ xÉmiÉSvÉÇ cÉæuÉ qÉWûÉ£ÉÉåhÉÏ SvÉÉ¹MüqÉç |£ÉÉåhÉÏ xÉmiÉSvÉÇ cÉæuÉ qÉWûÉ£ÉÉåhÉÏ SvÉÉ¹MüqÉç |£ÉÉåhÉÏ xÉmiÉSvÉÇ cÉæuÉ qÉWûÉ£ÉÉåhÉÏ SvÉÉ¹MüqÉç |

vÉXçZÉÇ lÉuÉSvÉÇ xjÉÉlÉÇ qÉWûÉvÉXçZÉÇ iÉÑ ÌuÉÇvÉMüqÉç||vÉXçZÉÇ lÉuÉSvÉÇ xjÉÉlÉÇ qÉWûÉvÉXçZÉÇ iÉÑ ÌuÉÇvÉMüqÉç||vÉXçZÉÇ lÉuÉSvÉÇ xjÉÉlÉÇ qÉWûÉvÉXçZÉÇ iÉÑ ÌuÉÇvÉMüqÉç||vÉXçZÉÇ lÉuÉSvÉÇ xjÉÉlÉÇ qÉWûÉvÉXçZÉÇ iÉÑ ÌuÉÇvÉMüqÉç||vÉXçZÉÇ lÉuÉSvÉÇ xjÉÉlÉÇ qÉWûÉvÉXçZÉÇ iÉÑ ÌuÉÇvÉMüqÉç||

Í£ÉirÉæMüÌuÉÇvÉÌiÉxjÉÉlÉÇ qÉWûÉÍ£ÉirÉÉ Ì²ÌuÉÇvÉMüqÉç |Í£ÉirÉæMüÌuÉÇvÉÌiÉxjÉÉlÉÇ qÉWûÉÍ£ÉirÉÉ Ì²ÌuÉÇvÉMüqÉç |Í£ÉirÉæMüÌuÉÇvÉÌiÉxjÉÉlÉÇ qÉWûÉÍ£ÉirÉÉ Ì²ÌuÉÇvÉMüqÉç |Í£ÉirÉæMüÌuÉÇvÉÌiÉxjÉÉlÉÇ qÉWûÉÍ£ÉirÉÉ Ì²ÌuÉÇvÉMüqÉç |Í£ÉirÉæMüÌuÉÇvÉÌiÉxjÉÉlÉÇ qÉWûÉÍ£ÉirÉÉ Ì²ÌuÉÇvÉMüqÉç |

Ì§ÉÌuÉÇvÉMüqÉjÉ £ÉÉåpÉÇ qÉWûÉ£ÉÉåpÉÇ cÉiÉÑSïvÉqÉç ||Ì§ÉÌuÉÇvÉMüqÉjÉ £ÉÉåpÉÇ qÉWûÉ£ÉÉåpÉÇ cÉiÉÑSïvÉqÉç ||Ì§ÉÌuÉÇvÉMüqÉjÉ £ÉÉåpÉÇ qÉWûÉ£ÉÉåpÉÇ cÉiÉÑSïvÉqÉç ||Ì§ÉÌuÉÇvÉMüqÉjÉ £ÉÉåpÉÇ qÉWûÉ£ÉÉåpÉÇ cÉiÉÑSïvÉqÉç ||Ì§ÉÌuÉÇvÉMüqÉjÉ £ÉÉåpÉÇ qÉWûÉ£ÉÉåpÉÇ cÉiÉÑSïvÉqÉç ||

LMüÇ = 1 = 100,  SvÉÇ = 10 = 101,  vÉiÉÇ = 100 = 102,  xÉWûxÉëÇ = 103,

SvÉ-xÉWûxÉëÇ = 104,  sÉ£ÉÇ = 105,  SwÉ-sÉ£ÉÇ = 106,  MüÉåÌOû = 107,

SvÉ-MüÉåÌOû = 108, vÉiÉ-MüÉåÌOû = 109,  AoÉÑïSÇ  = 1010, lrÉoÉÑïSÇ = 1011,

ZÉuÉïÇ = 1012,  qÉWûÉ-ZÉuÉïÇ = 1013,  mÉ©Ç = 1014,  qÉWûÉ-mÉ©Ç =  1015,

£ÉÉåhÉÏ = 1016, qÉWûÉ-£ÉÉåhÉÏ = 1017,  vÉXçZÉÇ = 1018,

qÉWûÉ-vÉXçZÉÇ = 1019 ,  Í£ÉÌiÉ = 1020,  qÉWûÉ-Í£ÉÌiÉ = 1021,

£ÉÉåpÉÇ = 1022,  qÉWûÉ-£ÉÉåpÉÇ = 1023.
[Refer: - Sri Mahavairacarya’s Ganitasarasangraha:

Editor and Translator: Dr.Padmavatamma,  Mysore,
Publisher: Sri Siddhantakirti Granthamala,

Sri Hombuja Jain Math, Hombuja (p. 18-19) 2000.]
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‘The nine Indian numerals (figure Indorum)
are 9, 8, 7, 6, 5, 4, 3, 2, 1.

With them and with the sign 0,
which is called zephirum (cipher) in Arabic,

any desired number can be written’

Fibonoocci’s works did pioneering service in bring-
ing Indian numerals into ordinary use.
The nine Indian numerals from 1 to 9 were called
figurae  in English and French in 13 th  century. Thus
zero, the figure of nothing was no numeral  or no
figure at all, ‘null figura’  in Latin  whence the name
‘null’  for Zero.

         The European countries were using Abacus
for the calculations. They were hesitant to accept
the algorithm of Hindu-Arabic System of  Numer-
als. The argument was the Indian numerals were
more easily forged or changed than Roman numer-
als.

        Propagators of Hindu numeral system were
called ‘algorists’ , and those who advocated for
abacus were called ‘abacists’.   A dispute between
them ensued for centuries, which is illustrated by
a beautiful drawing  Margatica philosophica  of
Gregor Reisch (1503 AD).
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 1(iv). Drawing  Margatica philosophica  of
Gregor Reisch (1503 AD) depicting the victory
of Algorists against Abacists .
      A cheerful and serene algorist  contemplating
his computations in Indian Numerals is sitting next
to abacist  with his sorrowful face operating on an
abacus.  Arithmetic (personified as a female figure)
hovers with her books looking at the writing mate-
rial with Indian numerals and indicates her ap-
proval of algorist.

Slide 12
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2.  Numbers and Names of place-values in Hindu
Arabic  Place-value System
The names of place-values mentioned in
Yajurveda Samhita and Taitteriya Samhita  are
upto 10 12 and 10 12 is named parardha .

i) Names of Place-values in Yajurveda Samhita
& Taittariya Samhita (2500 B.C.)

LMüÇ cÉ SvÉÇ cÉ vÉiÉÇ xÉWûxÉëÇ cÉ ArÉÑiÉÇ cÉ ÌlÉrÉÑiÉÇ cÉ mÉërÉÑiÉÇLMüÇ cÉ SvÉÇ cÉ vÉiÉÇ xÉWûxÉëÇ cÉ ArÉÑiÉÇ cÉ ÌlÉrÉÑiÉÇ cÉ mÉërÉÑiÉÇLMüÇ cÉ SvÉÇ cÉ vÉiÉÇ xÉWûxÉëÇ cÉ ArÉÑiÉÇ cÉ ÌlÉrÉÑiÉÇ cÉ mÉërÉÑiÉÇLMüÇ cÉ SvÉÇ cÉ vÉiÉÇ xÉWûxÉëÇ cÉ ArÉÑiÉÇ cÉ ÌlÉrÉÑiÉÇ cÉ mÉërÉÑiÉÇLMüÇ cÉ SvÉÇ cÉ vÉiÉÇ xÉWûxÉëÇ cÉ ArÉÑiÉÇ cÉ ÌlÉrÉÑiÉÇ cÉ mÉërÉÑiÉÇ
cÉ AoÉÑïSÇ cÉ lrÉoÉÑïSÇ cÉ xÉqÉÑSìÇ cÉ qÉkrÉÇ cÉ AÇiÉ¶É mÉUÉkÉï¶ÉcÉ AoÉÑïSÇ cÉ lrÉoÉÑïSÇ cÉ xÉqÉÑSìÇ cÉ qÉkrÉÇ cÉ AÇiÉ¶É mÉUÉkÉï¶ÉcÉ AoÉÑïSÇ cÉ lrÉoÉÑïSÇ cÉ xÉqÉÑSìÇ cÉ qÉkrÉÇ cÉ AÇiÉ¶É mÉUÉkÉï¶ÉcÉ AoÉÑïSÇ cÉ lrÉoÉÑïSÇ cÉ xÉqÉÑSìÇ cÉ qÉkrÉÇ cÉ AÇiÉ¶É mÉUÉkÉï¶ÉcÉ AoÉÑïSÇ cÉ lrÉoÉÑïSÇ cÉ xÉqÉÑSìÇ cÉ qÉkrÉÇ cÉ AÇiÉ¶É mÉUÉkÉï¶É
. . .. . .. . .. . .. . .

LMüÇ LMüÇ LMüÇ LMüÇ LMüÇ = 1 = 100,  SvÉÇ SvÉÇ SvÉÇ SvÉÇ SvÉÇ = 10 = 101,  vÉiÉÇ vÉiÉÇ vÉiÉÇ vÉiÉÇ vÉiÉÇ = 100 = 102,

xÉWûxÉëÇxÉWûxÉëÇxÉWûxÉëÇxÉWûxÉëÇxÉWûxÉëÇ = 1000 = 103,  ArÉÑiÉÇ ArÉÑiÉÇ ArÉÑiÉÇ ArÉÑiÉÇ ArÉÑiÉÇ = 10,000 = 104,

ÌlÉrÉÑiÉÇ ÌlÉrÉÑiÉÇ ÌlÉrÉÑiÉÇ ÌlÉrÉÑiÉÇ ÌlÉrÉÑiÉÇ = 1,00,000 = 105,  mÉërÉÑiÉÇ mÉërÉÑiÉÇ mÉërÉÑiÉÇ mÉërÉÑiÉÇ mÉërÉÑiÉÇ = 10,00,000 = 106

AoÉÑïSÇ AoÉÑïSÇ AoÉÑïSÇ AoÉÑïSÇ AoÉÑïSÇ = 1,00,00,000 = 107 , lrÉoÉÑïSÇlrÉoÉÑïSÇlrÉoÉÑïSÇlrÉoÉÑïSÇlrÉoÉÑïSÇ = 10,00,00,000 = 108

xÉqÉÑSìÇ xÉqÉÑSìÇ xÉqÉÑSìÇ xÉqÉÑSìÇ xÉqÉÑSìÇ = 109 , qÉkrÉÇqÉkrÉÇqÉkrÉÇqÉkrÉÇqÉkrÉÇ= 1010 ,

AÇiÉAÇiÉAÇiÉAÇiÉAÇiÉ = 1,00,00,00,00,000 = 1011 ,

mÉUÉkÉï mÉUÉkÉï mÉUÉkÉï mÉUÉkÉï mÉUÉkÉï  = 10,00,00,00,00,000 = 1012 ,

ii) Names of Place-values in Aryabhatiya of
Aryabhata – I (5th c. AD)
LMüÇ cÉ SvÉÇ cÉ vÉiÉÇ cÉ xÉWûxÉëqÉrÉÑiÉÉÌlÉrÉÑiÉå iÉjÉÉ mÉërÉÑiÉÇ |LMüÇ cÉ SvÉÇ cÉ vÉiÉÇ cÉ xÉWûxÉëqÉrÉÑiÉÉÌlÉrÉÑiÉå iÉjÉÉ mÉërÉÑiÉÇ |LMüÇ cÉ SvÉÇ cÉ vÉiÉÇ cÉ xÉWûxÉëqÉrÉÑiÉÉÌlÉrÉÑiÉå iÉjÉÉ mÉërÉÑiÉÇ |LMüÇ cÉ SvÉÇ cÉ vÉiÉÇ cÉ xÉWûxÉëqÉrÉÑiÉÉÌlÉrÉÑiÉå iÉjÉÉ mÉërÉÑiÉÇ |LMüÇ cÉ SvÉÇ cÉ vÉiÉÇ cÉ xÉWûxÉëqÉrÉÑiÉÉÌlÉrÉÑiÉå iÉjÉÉ mÉërÉÑiÉÇ |

MüÉåOèrÉoÉÑïSÇ cÉ uÉ×lSqÉç xjÉÉlÉÉiÉç xjÉÉlÉÇ SvÉaÉÑhÉÇ pÉuÉåiÉç ||MüÉåOèrÉoÉÑïSÇ cÉ uÉ×lSqÉç xjÉÉlÉÉiÉç xjÉÉlÉÇ SvÉaÉÑhÉÇ pÉuÉåiÉç ||MüÉåOèrÉoÉÑïSÇ cÉ uÉ×lSqÉç xjÉÉlÉÉiÉç xjÉÉlÉÇ SvÉaÉÑhÉÇ pÉuÉåiÉç ||MüÉåOèrÉoÉÑïSÇ cÉ uÉ×lSqÉç xjÉÉlÉÉiÉç xjÉÉlÉÇ SvÉaÉÑhÉÇ pÉuÉåiÉç ||MüÉåOèrÉoÉÑïSÇ cÉ uÉ×lSqÉç xjÉÉlÉÉiÉç xjÉÉlÉÇ SvÉaÉÑhÉÇ pÉuÉåiÉç ||

LMüÇ = 1 = 10 0,  SvÉÇ = 10 = 10 1,  vÉiÉÇ = 100 = 10 2,

xÉWûxÉëÇ = 1000 = 10 3, ArÉÑiÉÇ = 10 4,  ÌlÉrÉÑiÉÇ = 10 5, mÉërÉÑiÉÇ

= 10 6, MüÉåOûÏ = 10 7, AoÉÑïSÇ = 10 8, uÉ×lSqÉç = 10 9.

Place-value from place to place is in multiples of

ten.
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Arithmetical Operations in Ganitasara Sangraha
of Mahaviracharya (9th C. AD) : -
Ganitasara Sangraha of Mahaviracharya (9th C.
AD) is a a work on elementry mathematics of that
timefrom the Jaina Agama Scriptures and pro-
vides a valuable source of History of Indian Math-
ematics. It names six operations in Arithmetics
thus;

AjÉ mÉËUMüqÉïlÉÉqÉÉÌlÉ
AÉÌSqÉÇ aÉÑhÉMüÉUÉåÅ§É mÉëirÉÑimÉ³ÉÉåÌmÉ iÉ°uÉåiÉç |

Ì²iÉÏrÉÇ pÉÉaÉWûÉUÉZrÉÇ iÉ×iÉÏrÉÇ M×üÌiÉÂcrÉiÉå ||46||
cÉiÉÑjÉïÇ uÉaÉïqÉÔsÉÇ ÌWû pÉÉwrÉiÉå mÉgcÉqÉÇ bÉlÉÈ |

bÉlÉqÉÔsÉÇ iÉiÉwwÉ¸Ç xÉmiÉqÉÇ cÉ ÍcÉÌiÉxxqÉ×iÉqÉç ||47||
iÉixÉXçMüÍsÉiÉqÉmrÉÑ£üÇ urÉÑiMüÍsÉiÉqÉiÉÉå¹qÉqÉç |

iÉccÉ vÉåwÉÍqÉÌiÉ mÉëÉå£üÇ ÍpÉ³ÉÉlrÉ¹ÉuÉqÉÔlrÉÌmÉ ||48||
Names of the operations in Arithmetic: -
46. The first among these (operations) is gunakara
(multiplication) and it is also (called) pratyut-panna
, the second is what is known as bhagahara
(division) and kruti  (squaring) is said to be the third.
47. The fourth, as a matter of course, is varga-mula
(square root) and the fifth is said to be ghana
(cubing); then ghana-mula (cube root) is the sixth
and the seventh is citi  (summation).
48. This is also spoken of as sankalita . Then the
eighth is vyutkalita (the subtraction of a part of a
series, taken from the beginning, from the whole
series) and this is also spoken of as sesa.  All these
eight operations applies to fractions also.
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The same tendency is noticed in the Buddhist lit-
erature  where we find a centesimal scale, vÉiÉÉå¨ÉUaÉhÉlÉ
and the name iÉssÉ¤ÉhÉ for the number 10 53.

Sisyadhivrdhida Tantra of Lallacarya  (748 AD), has
given the circumference of the sky (in yojana ) as;
²ÉSvÉsÉ¤É xÉmiÉcÉiuÉÉËUqvÉixÉWûxÉë cÉiÉÑÈvÉiÉÌ²xÉmiÉÌiÉMüÉåOûrÉÈ²ÉSvÉsÉ¤É xÉmiÉcÉiuÉÉËUqvÉixÉWûxÉë cÉiÉÑÈvÉiÉÌ²xÉmiÉÌiÉMüÉåOûrÉÈ²ÉSvÉsÉ¤É xÉmiÉcÉiuÉÉËUqvÉixÉWûxÉë cÉiÉÑÈvÉiÉÌ²xÉmiÉÌiÉMüÉåOûrÉÈ²ÉSvÉsÉ¤É xÉmiÉcÉiuÉÉËUqvÉixÉWûxÉë cÉiÉÑÈvÉiÉÌ²xÉmiÉÌiÉMüÉåOûrÉÈ²ÉSvÉsÉ¤É xÉmiÉcÉiuÉÉËUqvÉixÉWûxÉë cÉiÉÑÈvÉiÉÌ²xÉmiÉÌiÉMüÉåOûrÉÈ

mÉgcÉsÉ¤ÉÈ wÉOèxÉmiÉÌiÉxÉWûxÉëÉhÉÏ ||mÉgcÉsÉ¤ÉÈ wÉOèxÉmiÉÌiÉxÉWûxÉëÉhÉÏ ||mÉgcÉsÉ¤ÉÈ wÉOèxÉmiÉÌiÉxÉWûxÉëÉhÉÏ ||mÉgcÉsÉ¤ÉÈ wÉOèxÉmiÉÌiÉxÉWûxÉëÉhÉÏ ||mÉgcÉsÉ¤ÉÈ wÉOèxÉmiÉÌiÉxÉWûxÉëÉhÉÏ ||
Twelve lakhs,  forty-seven thousand, four

hundred and Seventy-two crores,  five lakhs,
seventy-six thousand.

[12, 47, 472, 05, 76,000]
[Ref: “Sisyadhivrdhida Tantram of Lalla” – Criti-
cally Edited by Bina Chatergy, INSA (1981)  p.91]

In 12, 47, 472, 05, 76,000 of the number  Twelve
lakhs, forty seven thousand, four hundred and
Seventy two crores,  five lakhs,  seventy six
thousand,  the digit 2 has the value
2 x 10 12  and 2 x 10 7.  The digit 4 has the value
4 x 10 11  and  4 x 10 9  and the digit 7 has the value
7 x 10 10  and 7 x 10 8 depending on the place-values
the digits have occupied.
The concept of the same digit assuming different
values while occupying different places  in the
Indian place-value system is beautifully explained
in Vyasabhasya of Yogasutra (650 A.D.) thus;

rÉjÉÉ LMüUåZÉÉ vÉiÉxjÉÉlÉå vÉiÉqÉçrÉjÉÉ LMüUåZÉÉ vÉiÉxjÉÉlÉå vÉiÉqÉçrÉjÉÉ LMüUåZÉÉ vÉiÉxjÉÉlÉå vÉiÉqÉçrÉjÉÉ LMüUåZÉÉ vÉiÉxjÉÉlÉå vÉiÉqÉçrÉjÉÉ LMüUåZÉÉ vÉiÉxjÉÉlÉå vÉiÉqÉç

SvÉxjÉÉlÉå SvÉæuÉÇ cÉ LMüxjÉÉlÉå rÉjÉÉ cÉ LMüiuÉåÌmÉSvÉxjÉÉlÉå SvÉæuÉÇ cÉ LMüxjÉÉlÉå rÉjÉÉ cÉ LMüiuÉåÌmÉSvÉxjÉÉlÉå SvÉæuÉÇ cÉ LMüxjÉÉlÉå rÉjÉÉ cÉ LMüiuÉåÌmÉSvÉxjÉÉlÉå SvÉæuÉÇ cÉ LMüxjÉÉlÉå rÉjÉÉ cÉ LMüiuÉåÌmÉSvÉxjÉÉlÉå SvÉæuÉÇ cÉ LMüxjÉÉlÉå rÉjÉÉ cÉ LMüiuÉåÌmÉ

x§ÉÏ-qÉÉiÉÉ cÉ EcrÉiÉå SÒÌWûiÉÉ-xuÉxÉÉ cÉ CÌiÉx§ÉÏ-qÉÉiÉÉ cÉ EcrÉiÉå SÒÌWûiÉÉ-xuÉxÉÉ cÉ CÌiÉx§ÉÏ-qÉÉiÉÉ cÉ EcrÉiÉå SÒÌWûiÉÉ-xuÉxÉÉ cÉ CÌiÉx§ÉÏ-qÉÉiÉÉ cÉ EcrÉiÉå SÒÌWûiÉÉ-xuÉxÉÉ cÉ CÌiÉx§ÉÏ-qÉÉiÉÉ cÉ EcrÉiÉå SÒÌWûiÉÉ-xuÉxÉÉ cÉ CÌiÉ
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Just like the same lady is addressed as mother

(by her children ), daughter  (by her parents ),

daughter-in-law (by her parents-in-law ),

the same digit  that occupy hundredth place, tenth

place  and unit place assumes hundredth value,

tenth value  and  unit value.

2.  Fractions: -

Acquaintance with the fundamental arithmetical

operations with elementary fractions is clearly

indicated in the Vedic texts.

The GauÉåS gives names of a number of simple frac-

tions such as AkÉï = (1/2), Ì§ÉmÉÉS = (3/4),  and the

qÉæ§ÉÉÌrÉhÉÏ xÉÎqWûûiÉ mentions mÉÉS = (1/4), vÉTü = (1/8), MÑü¸ =

(1/12), MüsÉ = (1/16).

From vÉÑsuÉxÉÔ§É onwards the terms such as AqvÉ, pÉÉaÉ

are used to denote fractions in general. These terms

are used in combination with cardinal and ordinal

number names. A few examples are:

Ì§ÉpÉÉaÉ, §rÉqvÉ =
3
1 , mÉgcÉqÉ-pÉÉaÉ = 

5
1 , ²ÉSvÉ-pÉÉaÉ = 

12
1

.

In the case of the qÉæ§ÉÉrÉhÉÏ xÉÎqWûiÉ the word AqvÉ or pÉÉaÉ

is often omitted.  Ì§É-AwÉçOûqÉ, §rÉwÉçOû = 
8
3

, Ì²-xÉmiÉqÉ = 
7
2

,

§ÉrÉx§rÉwÉçOû = 
8
3

3
8
3

3 =+ , mÉgcÉqÉxrÉ cÉiÉÑÌuÉïqvÉ = 
th

�
�
�

�
�
�

5
1

of  
24
1

* * *
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 Chapter III

Glimpses of
Arithmetical Operations from

Ganitasara Sangraha
of

Mahaviracharya
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Problem 2: -

wÉOèÌ§ÉMüÇ mÉgcÉwÉOèMügcÉ xÉmiÉ cÉÉSÉæ mÉëÌiÉÌ¸iÉqÉç |
§ÉrÉÎx§ÉÇvÉixÉXçaÉÑÍhÉiÉÇ MühPûÉpÉUhÉqÉÉÌSvÉiÉç ||11||

Meaning: -

11. Numeral 333333666667 formed by Six 3’s, five

6’s and (one) 7 at the end are put down (in the

same order from left to right). This number

multiplied by 33 yields a necklace numeral.

333333666667 x 33 = 11000011000011
Problem 3: -

WÒûiÉuÉWûaÉÌiÉvÉÍvÉqÉÑÌlÉÍpÉuÉïxÉÑlÉrÉaÉÌiÉcÉlSìqÉ§É xÉÇxjÉÉmrÉ |
vÉæsÉålÉ iÉÑ aÉÑhÉÌrÉiuÉÉ MüjÉrÉåSÇ U¦ÉMüÎhPûMüÉpÉUhÉqÉç ||12||

Meaning: -

12. Numeral 14287143 formed by WÒûiÉuÉWû (3, fire;

aÉÉWïûmÉirÉ, AWûuÉlÉÏrÉ, SÍ¤ÉhÉ), ûaÉÌiÉ (4, passage into re-birth;

SåuÉ,ÌiÉrÉïMç, qÉlÉÑwrÉ, lÉUMü) vÉÍvÉ (moon, 1), qÉÑÌlÉ (7. sage; MüvrÉmÉ,

AÌ§É, pÉU²ÉeÉ, ÌuÉµÉÉÍqÉ§É, aÉÉæiÉqÉ, eÉqÉSÎalÉ, uÉÍxÉ¸) uÉxÉÑ (8, a class

of vedic deities), lÉrÉ (2, according to Jainas there

are two nayas; SìurÉÉÍjÉïMülÉrÉ, mÉrÉÉïrÉÉÍjÉïMülÉrÉ), ûaÉÌiÉ (4, passage

into re-birth), cÉlSì (moon, 1) are put down (in order

from the unit place upwards) and the resulting

number multiplied by vÉæsÉ (7, mountain) is said to

be necklace.

14287143 x 7 = 100010001
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 1. Rule for multiplication: -

aÉÑhÉrÉåªÒhÉålÉ aÉÑhrÉÇ MüuÉÉOûxÉÎlkÉ¢üqÉåhÉ xÉÇxjÉÉmrÉ |
UÉvrÉkÉïZÉhQûiÉxjÉæUlÉÑsÉÉåqÉÌuÉsÉÉåqÉqÉÉaÉÉïprÉÉqÉç ||1||

1.  After placing (the multiplicand and the multi-
plier one below the other) in the manner of the
hinges of a door, the multiplicand should be
multiplied by the multiplier, in accordance with (ei-
ther of) the two methods of normal (or) reverse
working , by adopting the process of (i) dividing the
multiplicand and multiplying the multiplier by a
factor of the multiplicand (ii) of dividing the
multiplier and multiplying the multiplicand by a
factor of  the multiplier or (iii) of using them

(in the multiplication) as they are (in themselves).

Explanation: -

To find the product of 139 and 109 (multiplicand =

139 and multiplier = 109) multiplicand 139 is to be

written in a row and each digit in multiplier 109

(with their place-value) with multiplication sign

against each digit of the multiplicand are to be writ-

ten in a column and their products are to be written

in the corresponding cells of a rectangular array.

This figure appears like a door with hinges. The

sum of the digits in the rectangular array is the

required product.
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Example: -

cÉiuÉÉËUÇvÉccÉæMüÉålÉvÉiÉÉÍkÉMümÉÑwrÉUÉaqÉhÉrÉÉåÅcrÉÉïÈ |
LMüÎxqÉÎleÉlÉpÉuÉlÉå xÉlÉuÉvÉiÉå oÉëÔÌWû MüÌiÉ qÉhÉrÉÈ ||4||

4). 139 pushyaraga gems are to be offered in a single
Jina temple. How many gems are to be offered in

109 temples?

Method: -  139 x 109 = 139 [100 + 9]

104 103 102 10 1  
  1 3 9  

   8 1 9 x 9 
  2 7  30 x 9 
  9   100 x 9 
  9   9 x 100 
 3    30 x 100 
1     100 x 100 
1 5 1 5 1  

 

139 [100 + 9]= 15151.
Mahaviracharya named numbers like 15151 as
necklace.
Some of the problems on multiplication selected
by Mahaviracharya give necklace numbers like
15151 and he has used cryptographic numerals in
the mathematical slokas. These examples illustrate
his easthetic sense and fertile imagination in order
to create interest in the so-called dry subject
mathematics.
Mahaviracharya used cryptographic numerals using
popular words as digits. When these words  are used
as digits, they are to be considered as moving from
unit’s place towards left in the increasing order of

powers of ten;  AXèMüÉlÉÉqÉç uÉÉqÉiÉÉåaÉÌiÉÈ|
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