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sygiofer ¥@wy oF T & Sgr 4 R4 W
T HENT A B gvGA ST H @ibd
f5ar mar 81 — |aaES .

S ARty o & AwHE A @, SR 9W & S qY.
TewaTe frer ¥ WS g™ A 18 RyeR 1899 @ g Tl U st diea
SF Gd qeRIETS SRRy Y FEl 4 A AR $9 R A
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wF St § Sl B Su WBR GRT O UM qoid BEERT & W
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R ¥ ~OREly &t 3 e oFft B deeEr & R R H o wERr
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¥ v 500/- YRME & TEwelad gRT & gwAE B WeR el feari
g fF teae o, sEREdl (fif-TERTg) d dpd & HEdD
IR 1925 q GEpA, Upd H FaT FRA | AUk 5 gl @
$ U § pod 6 G oftl RFed o ugeergaR A (9 Ferfy - WER
) &1 A |t 21

€ 99 1954 ¥ 9 Ug @ Aafigw gul 1955 H S 9 A fRER
TWHR ¥ SWEU W I uH dul Gipd U9 JUPY W P EIYT g el
() § @ 9y Fw B wwE H R o 7-8 af FRvw w TE
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1961 ¥ e Ry & FET W A ARl & GERM § AR
dear T &7 ¥ SufRE weegr AR F o arfedl qwr wo (W) B
Parall § oA gRe el g9 AR @ 3 1969 d@ TEg R I ANRG
el F aEGE A Aaq oftgd Ui, WY H [ avd R OId F 13
ard 1973 P §H SARIYST BT T g3 |

T Pfca B I ab AIH TAHA A @ a fbg S g oAl
g & Sah A Wt qgd o=l 81
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7y 2| fed e TRE @ UR IW YCEUSTH Afed 27 AN W@ e
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R W@ g Mg & el g F o ;® R ol o we, wew ek
il o R f6 & OF A $ faery, SER W@ amw F &9 § S N
SH & e dY 3R g TR B A BT B |

W EY R P oAgd A de AW O o B R wma & & o
A 91 39 BRU S G B el 4 ARal J8 el feg @ o |
g fr fdgg wu & 99 Mg & #F PHfa Fduem 1908 F David Eugen
Smith GRT TRCER W8 &t Uigfifd gna 89 B gE A uger g § A& g
offl 1912 4 o1 ™. TR gRT R 73 SNl AR T I & GRT FEIRd
TR @R & A5M Ta< G oM R 71° af S9¢ e SHmanf
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it Saw JEga: PR & FHIT IR e w@el feReg s (1933 - 1958)
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¥ orguered s AR (850 §) g MER W F e oA &
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ENelleT OF i g8 Wi ot fF Rara SR Wik § fRa e aeai @
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Rie &= 60 af g RWdH Suan &dt ®, o S Iimar  (Gerfke)
oo wwey § g & g § o aren 21 4 Rid g @e ugm 6 e
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P 3T AMEM &1 Feded af A & N 9 & ufd e gl
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2. Smith, D.E., Ganita Sara Sanigraha of Mahaviracarya, B.M. (Leipzing), 3, 106- 110,
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$ wify dend f sgomr w8, yE H ooRFRAGE A e & g
& ol |

e U8 (MARS) @ W @R 25 aXis fRAL R R @@l @ N
amE 25° A &1 PREISE AENIES H yuEd 8, fead qoEH 207 [

-100° Q. & O 2, ENH Fad 1% &, I U® S A
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g < foveafa #eicga af & w=d F 1987 § wmuq
F<g< SFdle 4 @ "ecaus Uhed & w9 H WRdE femed, fdva oF
fremaf, & oredarei i JRwW 3G W F Fw A ARG FER AR A
T [arTgul e TeRTeRT & FIu & Femy fom

g g & f5 emgfie AT @ aofe ugft 9 wifga e ™
@ @ ¥ o fer & et ot e 4 of B gl srdaeh @
Tff g /MY T W & TS R 3uded 8 G| 89 g8l oA faensi
T g Rt vl e aeft v & o A e gEAn SRErad
U BT AT &1 eA9 OF fammen oMy H ®fU W@ ael al g
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HER SHgT @ AeGUE &) i g7 F @fbed & FIRIR
[Qerg @1 gfic & &ae Ud 3HUEN dledr &1 e &1 SaEr
dfear denfe &1 g8 AFG d vew dor IEN ARk @t
Reffid v [8a9 @& g govsg avdl &1 gwgd ieid o
g @1 favga fAdad SN wvepd gy & d=H H wved
19T 16T T & — AuIed
AR HEH

3N S HOQUSISIRT | Hcicbaferdisalg deeard 89 gafafim=iffy: o
AR FFE AR 1| FEfEHEEER. 9o aReewd | 2 R g w1 e
gg: o | ¢ efaR TedRer gl smaReT @ PAafear e -

JOTUTT T a3 Tor
3T @ fAvacaTon

Td T B, Ud $Hed S8 |

AR ANy dfemTsiiy: Ha -
HEARTeTI EIGRIERTIEHCAT: ISiT:
IR HERAAER] §=aigor | °
IR e afd amg: Hiftfear 1
HEIRTHAS EFATIRI et 999 |
STEARIRAHANY SAFIRY §egereo Il ’

IR Y& Fagfs A@gd fRiend ad; SeceR: | Jay dOEeHER
W ooy’ A ded MmN A gAfd denl® wMmEEl @R gq e
IMER W@ AR 9ol | 3 ER: AFEdRIT: JFRISRE |
e ATER:

S o 1.5 9o SR GanfRy | defa: g Anf gaed aear erihaeeaiaiR
ARV TRTER © e | AftheaelitRIR. e gsedT Ja: sTadeauur
soreunr 9 ffder ifRy) fogwes oiRwemamr. @ amumur sifder anffer =
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e T gfer e | Fdear SFIBRUTd a1 Te fRcar urRarRe - AT - IS
ety Fafelcar gk Sfed aReAT @ R | oEd: add | T gRad:
SHTERl. AEESII 9 STARARA™T P $aq| g saeaRAHUERAT il
JREH T IERNRAT AMaF R, JERARA 9 fAemicr FSmE: guH
YR RN |

5 gem fe Wega e, FTER A oRgd o O
s WER® UG - W, 9. S @@ A weifdeneE, R



AP AHIR:

TYfRTET yemsEen A AT SURE: QAR IR ¥ AEeRd
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37T, forRIoRS JReaRRYT s eew ot gcd g -

st~ vt aearef srgM Aafd sfa e
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”” ARHAT VACANA

Kundakunda Jiidnapiha, Indore | C o L O U R ’
” The Wonderful Charecterstic of Sound
a Muni Nandtghoshvuay

In the Oct.-Dec.- 92 issue of ‘The Quarterly’ of Farbus Gujarati Sabha,
| read the articles - ‘Colour : The Wonderful Charecterstic of Sound’, written
by Urmiben Desai and ‘The Secrets of the Samskrita Alphabet and Incantation
Sound’, written by Shri Ashok Kumar Dutta. | was greatly delighted and astonished
to read them. Theortically, The Jaina philosophy regards sound as a transformation
of pudgala (matter). Therefore, under no circumstances can the possibility that
the sound has colour, can be ruled out. But the common man cannot grasp
the colours of sound with his eyes. As | went on reading Shri Dutta’s article
and his extrasensory perceptions, my faith 'n Jaina philosophy became stronger
and stranger.

| think that the particle-form of light must be accepted for explaining
the phenomenon of photo-electric effect of light and ultraviolet rays and the
wave-form of light must be accepted for explaining the fact i.e. phenomenon
of interference of light. Similarly, the sound which is absolutely/fully accepted
in the wave-form in modern science by scientists, is really in the form of
particles according to the Jaina philosophy. And the extrasensory perceptions
of Ashok Kumar Dutta also proves that sound is in the form of particles.
Therefore, in course of time, the dual nature of sound like that of light will
have to be accepted. As the branch of quantum mechanics has developed
in respect of light, a new type of quantum mechanics will emerge in respect
of sound. Recently, ‘Abhiyan’, a weekly magazine gave an information about
an electronic instrument invented by scientists for protection against sound - pollusion.
It also explained how the instrument works. With the help of it an anti- sound
is produced against sound. The anti-sound goes towards the sound, dashes
against it and destroys it. It works on the principle of destructive interference.’
For this reason sound must be accepted to be in the form of wave. But
scientists explain the propogation of sound with the help of particles existing
in the medium of air. And it is shown in the figure below :

Swetambara Jain Muni, C/o. Dr. Ani Kumar Jain, B-26, Suryanarayan Society, Sabarmati,
Ahmedabad -5



When the sound wave passes, the particles in air seem to be pushed
very near to one another in certain parts. These parts are called crests of
sound waves and they are shown by 'C’ in the figure. These crests move
from the left to the right. Fig. (a) shows the condition of the first moment
and Fig. (b) shows the condition of the next moment. The portion which has
a larger number of air particles i.e. greater density of medium, is called a
crest of wave. The position which has a less/low density of medium, is called
a trough of wave. This description of propogation of sound shows that sound
is in the form of particles. Jaina scriptures also show this method of propogation
of sound. The only difference is that the particles of medium are replaced
there by constituent paramanu - units of bhasa vargana. .

The ancient Jaina philosophical literature’ and the- science of mysticism®
accept sound only in the form of particles. They also show its colours. In-
the modern western literature there is a inention/reference that two or three
western scientists have seen colours of sound.” People like Shri Ashok Kumar
Dutta, who have a natural gift of this sort or extrasensory perceptions, even
today, is able to see the colours of sound.’

The Jaina philosophy believes that sound is produced by paramanu - units
of a matter i.e. bhasa vargana. Every charecterstic of a poudgalic atom i.e.
paramanu is , therefore, present in sound even in a subtle form. The Tatvarthasttra,
which is acceptable to all sects of Jaina. namely, Digambara, Svetambara,
Terapanthi and Sthanakavasi, clearly states that as a pudgala (matter) has
colour, smell, taste and touch, so its minute or smallest indivisible part called
atom i.e. paramanu also has colour, smell, taste and touch. Therefore as
a man of/with extrasensory perception can see the colour of sound, so such
other people, having different type of extrasensory power, can perhaps experience
taste and smell. Everyone experiences the touch of sound. The tape -recorder,
the gramophone record etc. are constructed with the help of touch of sound
and very clearly, we do experience the touch of a very big sound. It is therefore,
not necessary to elaborate on this. '

The ancient Jaina tradition shows that some distinguished ascetics attained
such type of extraordinary or extrasensory powers by virtue of their Penaence.
In Jaina literature, such extrasensory power is known as a ‘labdhi’. The book
of rituals entitled ‘Shri Siddhacakra Mahaptjan’ and ‘Sturimantra’ etc. mention
the names of various 48 types of labdhis. Among them, there is a special
type of labdhi called ‘Sambhinnasrotas’.’ Whoever attains this labdhi, can get
through any one of his senses, the knowledge, which can be obtained by
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other four senses e.g.. Only through the sense of touch/skin, he can see.
smell, hear and taste. Of course. the attainment of such extrasensory power
i.e. labdhi seems to be improbable/impossible in the present day world. Some
people, therefore, may not believe it, but for this reason it is not proper to
make the statement that such extrasensory powers do not exist.

Therefore, the power of direct experience of the colour of sound attained
by Dutta, must be some special type of labdhi. According to the Jaina theory
of karma, this extrasensory power of Dutta, must have been attained by
annihilation - cum - subsidence of matijianavaraniya karma (karma covering the
empirical knowledge of soul), because this type of karma covers the knowledge
received through the five senses and mind. This kind of karma obstructs the
direct knowledge received through sense-organs. When the cover of this type
of karma is removed, one naturally receives direct knowledge through sense - organs.

Shri Dutta’s extrasensory perception of the colours of Samskrita letters
and the colours of Samskrita letters shown in the books of ancient tantric/ mystic
science are not in agreement at many places. Moreover, even in the books
of tantric/mystic science the descriptions of the colours of Samskrita letters
are not in mutual agreement.® But these references certainly prove that ancient
sages and monks and distinguished tantrikas i.e. special kind of worshippers
»experlenced colours of sound. ‘ '

Shri Dutta is an engineer in ‘Bharat Heavy Electricals Limited'. He has
therefore, attempted to analyse his extrasensory perceptions according to scientific
methods. He has taken pains to determine the colour of every letter. He has
also tasted his experiences of colour of sound by comparing them to the rules
of sandhi (euphonic coalition of letters) and dissolution of sandhi in grammer
of the Samskrita language. He has also shown the graphic method- of showing
wonderful power of various mantras and names by well -arranged tables through
knowing the different colours of each letter (a- vowel “or a. consonant) of the
Samskrita alphabet and its glitter and intensity. '

According to him, assemblance of coloured particles produced by sound
united with one another and underwent a transformation’ into an assemblance
of particles of a different colour. They perhaps followed the rules of sandhi
(combination of letters) of the Samskrita language. In his article, he has given
ilustrations of this transformation. On the basis of his expereinces he says
that the Samskrita language is very scientific. ' '

Really speaking, the languages of the world other than Samskrita,
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pronounciations do not agree with the letters of a word. While in the Samskrita
language pronounciations is in complete agreement with the letters of a word.
e.g. The English language has the words - know, now and no. The pronounciation
of the word ‘know’ is in complete variance with the letters of the word. The
letter 'K' is unpronounced (silent). The letter ‘W’ is also silent. In the word
‘now’, ‘0" is pronounced as ‘@, that does not agree with the letter. The pronounciation
of the word ‘no’ is in accordance with its letters. But when the letters of
the word ‘no' are pronounced separately, they are pronounced- as ‘en’, 0.
Thus the sound form of its letters is different from its combined sound form.
In the English language, pronounciations differ from speaker to speaker. Some
pronounce ‘the’ as ‘Dhee’ (€}) and some pronounce it as Dha (&) while Hindi
“ speaking people prounce it as ‘Da’ (). None of these pronounciations agree
with the letters T.H.E. ‘

: St is not so in the Samskrita language. In Samskrita language, words
are pronounced as they are written. No consonant or vowel is silent in the
pronounciation.. Of course the vowels and the consonants join according to
the rules of sandhi and they change their torm. But the words are pronounced
as they are written. Not a single letter, vowel or consonant remains unpronounced
e.g. T: 17 Safduify, Ramah atra upavisati. This sentance is pronounced according
to the letters. But when the words are joined by the rules of sandhi, the
sentence is pronounced as YsANaRrf, Ramotropavisati. In this sentence 3
of 7 is. followed by the visarga (}) and both are changed into 3 because
both are followed by a vowel 3. Some way & of ¥ and 3 of m!ﬂ%r both
are changed into 3. Both the 3% are to be surely pronounced, while the
vowel ¥ of 3 disappears by the rules of sandhi, so it is not pronounced.
Such strict observance of rules is not known in any other language. Of course,
the languages derived from the Samskrita language try to keep these rules
and therefore for a systematnc and scientific study of colours of sound, the

Samsknta language is the best medium.

Iliustratlons from the Gu;aratl Ianguage given by Shrimati Urmiben Desai

asunder
Y + U = dwaeeh, Wy o+ T - g + a1 = @, g9 o+ a

qqt-n m+m;m ™+ N o= g, @+ A= AN, AW+
R AR g |
(dekha + calli = Sekcall, hatha + kadl = hatkadi, sodha + ta
+ ta = soonktd, maga + khadha = makkhadha, kuda + ko
+ to = doopto, naga + pura = nakpura) '

sotta, slingha
kutko, dooba
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show that transformation’ in the coloured particles of energy, follows the
pronounciations and not the letters of words of language. ‘

It is a special feature —of the pure Samskrita language that its
pronounciations/sounds fully follow the letters (alphabet). That is why the rules
of sandhi and dissolution of sandhi of the Samskrita grammer apply or can
be applied to coloured energy particles of sounds of Samskrita Iénguage. j
there is a hyphen i.e. famess between Samskrita letters or words sandhi is
not permissible. Similarly, if sounds of Samskrita letters of words are seperated,
the colour, glitter etc. of coloured energy particles do not undergo transformations,
e.g. If Oq ‘tat’ and 3aq ‘srutam’ are spoken seperately, they will not be united
by alphabetical sandhi and consequently the coloured energy particles of the
aq ‘tat’ and ¥ ‘srutam’ Wwill not undergo any transformation. In short,
it should be accepted that colours of sounds of any sort, follow the pronounciation
and not the letters of alphabet.

The English -language is quite unfit for the study of colours of sounds
because the pronounciations of its alphabets/letters except A, E and O, have
two or more letters. Moreover, the pronounciations of words are not at all
in accordance with its letters. e.g. The letter ‘a’ is sometimes proniunced as
‘9 as in ‘above’. sometimes as ‘@ as in car and sometimes as ‘ai’ as in
‘parent’. This is probably in the case of every letters of English alphabet. The
importance of the Samskrita language that Dutta explains on the grond of
his experience is, therefore, real. It is on account of its strict observance rules
that it is accepted as the best computer language.

. Regarding the word ‘Rama’, Dutta writes in his article : “In graphic method
the words ‘Rama’ and ‘Mara’ are of equal magnitude and, therefore, there
is no difference between their energies,” But according to me, this statement
is not proper. The energy of sound or word does not depend only on thé
magnitude of its graphic form or written form. There are several ways of writing.
The sequential order of writing letters in the word ‘Mara is reverse to the
sequential of writing letters in the word ‘Rama’. Though the energy of the
word ‘Mard is equal to the energy of the word ‘Rama, it is of the negative
type. This is my inference. In the science of incantation (¥=af¥=), there are
different ways of reciting mantras/incantations. e.g. If recited according to the
right sequence (gafqudl), the Namaskara mahamantra (THPR A&l H7 [ IR
%3) gives spiritual reward but it is recited according to the reverse order
(warged), if it gives material rewards.®

Thus on the one hand, Dutta’s experiences of sound strongly support
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the sound form described in Jaina philosophy and on the other hand they
raise a question mark about the wave theory of modern science.

~Inconclusion, | hope that the scientists of our country will help me
in carrying on research in this branch of study.

CONTENTS -

1. See : ‘Abhiyan’ of April 6, 1992, Page No. 7,8, by Nagendra Vijay.
2. TEUIR Iolial, T4 811 §s dafe 31
=T - T - T - BRI, QAT STraor i1 1)
saddandhyayara - ujjoa, prabha-chayatavehi a,

vanna - gandha - rasa - fasa, puggalanam tu lakkhanam.
(Nava tattva Gatha-no. 11)

3, 4, 5, 8. See 'The Quarterly’ of Farbus Gujarati Sabha, Bombay, Page 276
to 288.
6. ¥l - T - 7Y - quia: G 1128 11
sparsa - rasa - gandha - varnavantah pudgalah.(The Tattvarthasttra, Adhyaya - 5)
7. See : Sri Siddhacakra maha poojana, labdhipad poojan.
9. See : The ‘Kirtar column in the adhyatmapoorti of Gujarati Samachar of
July 15, 1993.
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” ARHAT VACANA
Kundakunda Jianapitha, Indore

INDIAN CONTRIBUTIONS TO MATHEMATICS WITH SPECIAL
REFERENCE TO MISPLACED CREDITS OF JAINACARYAS™

*

B Anupam Jain *

Respected Madam Padmavathamma and Honourable Delegates,

First of all | would like to congratulate to the organisers, specially to
the Vice - Chancellor Prof. Hegde on behalf of myself and on behalf of Institutions
to which | am related for giving me an opportunity to deliver a talk on History
of Mathematics. My area of specialization is Jaina School of Mathematics therefore
| have selected my topic related to Jaina School of Mathematics and it is
‘Indian Contributions to Mathematics with Special Reference (p Misplaced
Credits of Jaindcaryas’ '

India is a religious country. In ancient time here people give much importance
to the religion and religious ceremonies. They fix the utility of any knowledge
by its use in understanding the religion and philosophy and performing religious
ceremonies. Due to this very special circumstances, religious centres and texts
are very important source to bring out the development of knowledge in any
field. Of course it is true that the climate of India is not suitable for long
preservation of ancient records. Political and communal disturbances also damaged
it a lot. Even than the records of old Mathas and Bhanddrs are very useful
for us.

The oldest evidence of mathematical knowledge to Indians is found in
the Indus valley civilization. The metalic seals found in the excavations of
Mo-un-jo-daro and Harappa indicates that the people of this civilization have
the knowledge of large numbers. It is also clear from the potteries and other
archaeological remains that they have knowledge of Geometry. Vedas which
are said to be the oldest written document in India, contain some mathematical
knowledge even in the crude form.

Indians give much importance to Mathematics. It is clear from a verse
of Vedamga Jyotisa

g1 f¥RET WYRIOT, AR ARy
ag ud JgimEr, e gfte e

* Invited talk delivered in International Conference on Combinatorics, Statistics, Pattern

Recognition and Related Areas, Mysore University. Mysore, 28-30 Dec. 1998.
*% Res.. ‘Gyan Chhaya, D-14, Sudama Nagar, Indore-452009 Ph. & Fax : 91-731-787790

E-mail : kundkund @ bom4.vsnl.net.in



Similarly, we find an interesting verse in the work of Mahaviracarya,
who lived in’ this (Mysore) state. He has written first text book on Mathematics
namely Ganita - s3ra - Samigraha. He wrote -

agfkﬁuarﬁ ﬁsﬁmwmil
aq fhfufyeg acad nftroe R afg?

A very short review of the development of the mathematical knowledge
in all four stages of Vedic literature i.e. 1. Samhita, 2. Brahmana, 3. Aranyaka
and 4. Vedanga is available in the following books & articles -

1. B.B. Dutta & A.N. Singh, History of Hindu Mathematics, 2 Vols., Reprint,
Asia Publishing House, Bombay, 1962

2. C.N. Srinivasiengar, The History of Ancient Indian Mathematics, World Press.
Calcutta, 1967
B.L. Upadhyaya, Pracina Bhartlya Ganita (Hindi), Vigyan Bharti, Delhi, 1971
T.A. Saraswati, Development of Mathematical Ideas in India, I.J.H.S. (Calcutta),
4 (1-2), 1974, p. 59-78

5. AK. Bag, Mathematics in Ancient & Medieval India, Chaukhamba Orientalaya,
Varanasi, 1977

6. T.A. Saraswati, Geometry in Ancient & Medieval India, M.L.B.D., New Delhi,
1979

7. Sharda Srinivasan, Mensuration in ancient India, Ajanta Publication, Delhi,
1979

The authors of all these books & articles came on the conclusion that
in the samhitds and Aranyakas, we get the use of big numbers and a process
of addition. While sulva sOtra, which are 9 in number and a part of KalpasUtras
of Vedaga, are a good source of knowledge of Geometry. In fact, the development
of geometry was done by Indian scholars due to its utility in constructions
of altors for religious ceremonies.

Even today there is a strong need to bring out a more comprehensive
and systematic study on the development of mathematical thoughts in India.
In last 2-3 decades so many researches came out in this field but they are
not incorporated in the books on History of Mathematics. In the process of
compilation of History one way is to compile it period wise. The development
of mathematics in India may be put in the following sub groups -

1. Initial period (Adi Kala) 3000 - 500 B.C.

A - Vedic 3000 - 1000 B.C.
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B-Suva 1000 - 500 B.C.
2. Childhood period (Saisava kala) — 500 B.C. - 500 A.D.
3. Middle period (Madhya kala) - 500 A.D. - 1200 A.D.
4. Later period (Uttara kala) — 1200 A.D. - 1800 A.D.
5. Modern period (thunika kala) — 1800 A.D. onwards

Some otherways for compilation of History of mathematics in India may
be -

(a) Area wise
(b) Language wise
(c) Religion wise

The well known book on History of Mathematics written by D.E. Smith®,
which is available in 2 vols. is written in two ways simultanously. '

Vol.-1 _ Period wise
Vol.-2 Subject wise

The book entitled ‘Muslim Contribution to the Mathematics written by
Abdullah Aldaffa* is an example of religion wise studies. Greek Mathematics
by Heath® and Chinese Mathematics by J. Needham® are the good example
of area wise studies. But, in a country like India, where so many languages
are in practice at that time and still being used very well and where people
of different faiths live together but believe in their own religion. It is rather
difficult to do justice with all the manuscripts of different scripts and different
religions by one author. A north Indian scholar, who do not know Kannada
or Tamil cannot do justice with the manuscripts of these languages or scripts.
On the basis of it, | can firmly say that today there is a strong need. of
a book which can give a consolidated picture on Indian Contribution to Mathematics.
The two new books - '

1. Ancient Indian Mathematics by T.S. Bhanumurthi, Willey Eastern Ltd., New
Delhi, 1992

2. Mathematics in History, Culture, Philosophy and Science by Sarju Tiwari,
Mittal Publication, Delhi, 1997
are not able to serve the purpose completely.
| think there is no need to list out the Indian Contributions to Mathematics
because it has been already given in the books already mentioned above and
its listing will positively increase the length of this talk which is not suitable
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at present. Now | would like to draw your attention towards some facts which
are not available in the existing books on History of Mathematics.

The well known books in the field of History of Mathematics are written
by Smith’, Bell®, Cajori®, Eves'®, Mohan'', Boyer'? & Kiline'3. All these books
mentions sulva STtras, Aryabhata, Bramhagupta, Sridhara, Mahavira & Bhaskara. '
They also mention the contributions of Ramanujam. The books on Indian Mathematics
mentions some more names and gives their contribution but even then a lot
of ignored due to the unavailability of proper informations to the writter of
those books. The situations is more serious regarding Jainas because before
1912 A.D., no one knows about Jaina School of Mathematics. Here | am
giving a list of 20 Jaindcaryas, who contributed directly or indirectly for the
development of mathematics upto 10th cent. A.D. —

Acarya Gunadhara (2-1 C.B.C.)

Acarya Kundakunda (1 C.B.C.-1 C.B.C))
Acarya Dharasena (1 C.A.D.)

Acarya Puspadanta (1 C.A.D.)

Acarya Bhutabali (1 C.A.D.)

Acarya Umasvamt (2nd C.A.D.)

Acarya Yativrasabha (2-7 C.A.D.)
Acarya Umasvati (2nd B.C.-6th A.D.)
Acarya PUjyapada (Devanandi)(539 A.D.)
Acarya Jinabhadra Gani (609 A.D.)
Acarya Akalanka (620-840 A.D.)

Acarya Vidyanandi (775-840 A.D.)
Acarya Sridhara (799 A.D.)

Acarya Virasena (816 A.D.)

Acarya Jinasena (9th C.A.D.)

Acarya Mahavlra (850 A.D.)

Acarya Kumudendu (860-880 A.D.)
Acarya Sifanka (9th C.A.D.)

Acarya Nemicandra Siddhanta Cakravartl (981 A.D.)
Acarya Padmanandi (977-1043 A.D.)

It indicates the importance of Mathematics in Jainsim. Mathematics play
an important role in Jainism. But regarding the reason for giving much importance
to Mathematics in Jainism. | slightly differ with Prof. B.B. Dulta, a great scholar
~ of Indian Mathematics. He says -

‘The necessily of Jaina priest (o lean Mathematics, aries by way

e

©® N O A WD
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of finding proper time and place [or religious cerernonies.”"

It does not only put the clear picture but even misguide in some respect.
It may be one reason which is less important to others. In this context the
remark of Prof. L.C. Jain , s senior historian of Indian Mathematics is more
appropriate. He says —

Mathematics stood as the magnifiscant crown of the Jaina philosophy.
Jaina asectics experimented with their ‘self and evolved mathematical
formalism known as ‘Lokottara Praninc’. Their karma theory is a highly
developed Mathematical system based on powerful tools of their set theory.
The purpose of evolving such (heories was (o find solutions of the problem-
of the life and death for the realisation of an endless life full of infinite

knowledge. power and bliss. 4

He again write -

‘There is practically no field in Jainology where mathematics had
not stood as crown though its life blood activily in the cellular mechanisn
of philosophy and system of eternal & blissful life.4

Even two centuries back a great Jaina writer Todarmal writes that without
the knowledge of Mathematics no one can understand Jainagamas well. He
writes in prefface of commentory of Triloksara -

R & g Gepais & w9 e & g MarEfies § aF
Ma{awmﬂqﬁamﬁ&gaﬂaaﬂgﬁqmsﬁaﬂmﬁ
e & T e 2116

It is also clear from the subject wise classification system of Jaina literature'”

Prathamanuyoga (J2MTaIT)
Karananuyoga (&RUITgaM)
Carananuyoga (ZRUIFENT)
Dravyanuyoga (SeararT)

Here books related with Kamanuyoga and Dravyanuyoga are of much
interest of Mathematicians. In the process of discussion of structure of Universe,
we get much information on Geometry, Astronomy, Traditional Arithematics and
Algebra in the texts of Kamanuyoga group. The texts of Dravyanuyoga group
deals with the philosophy and those contains a lot of information on set theory,
System theory etc. In fact no rigid classification is available. There are so
many texts like Dhaval@ which comes in both the group i.e. Kamanuyoga and
Dravyanuyoga and have a lot of material of mathematical interest. In connection

> w o
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with an INSA project (1992-95) Prof. L. C. Jain has written five volumes
on ‘The Mathematical Content of Digambara Jaina Texts of Karnanuyoga group.’

Now without.going in much details, | am mentioning few points which
were earlier discovered by Jaindcdryas but still in the books on History of
Mathematics, we find wrong informations. The credits are given to other scholars.

1. Fibonnaci Numbers & Fibonnaci Sequences are first found in the
Ganita - Sara - Samgraha of Mahaviracarya (850 A.D.). It is discussed in detail
in G.S.S. of 9th c. A.D."® Process of finding prependiculars & base for
fixed C is available in G.S.S. but credit is given to Fibonnacci (1202
A.D.) and Vieta (1580 A.D.)', it is also clear by the name also Actually
credit should be given to Mahaviracarya (850 A.D.).

2. The general formula for combination

n!
is available in G.S.S. by Mahavira (850 A.D.)%° but credit is given to Herigon
(1634 A.D.)?'. The theory of combination & permutation is available in many
Jaina texts by the name Vikalpa or Bhanga.
3. The general formula for Purmutation is
npr _ _nl_
(n-r)!
is given in the commentory of Anuyogadvara sUtra by Hemchandra.?? while

it is mention in the book of Smith that it is invented in Europe in 14-15th
23

n
C =

centuries.
Of course the topic of combination & purmutation is one out of 10
topics of mathematical discussions in Jaindgamas and the relevent verse

IRE qaERT o9 IR HARTEH |
STty o e fgue 124
4. The concept and formula for logarithims is available in the Tiloyapannat125.
(2-7th centuris) and in the Dhaval@ commentory of Satkhandagama written
by Virasena (816 A.D.)%. The formulae which are available -
log m.n =log m + log n
log m/n=logm-logn
logm"=nlogm
Not only this but the concept of log log and log log log is also
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available in Dhavald. More informations is available in the article of Prof.
L.C. Jain ‘On some mathematical Topics of Dhaval@ text’®” or in the book
‘Exact Sciences from Jaina Sources, Vol-1’, ‘Basic Mathematics’. 28 But credit
for invention of logarithim is given to John Napier (1550-1617) and Just
Burgi (1552-1632) which is highly objectionable.® Of course, it is -true
that in Dhavald all the rules are discussed with base 2,3,4, but in the
modern Mathematics base ‘10° and ‘e’ are more popular but” operational
rules are same which are given earlier. '

‘In the same Dhavald there exists concepts and illustrations of set theory.
In fact the world (Rasi) used for sets. Other synonomical worlds are Ogha.
Punja, Sampdta, Bhavya Jiva Rasi, Mithya dristi Jiva Rasi, Vanaspati
Kayika Jwa Rasi, all are well defined hence they are sets. The concept
of finite and infinite set, Singleton set, Null set, Sub set, Super set, etc,
are available in detail in Dhavam®® but the credit for the invention and
development goes to George Cantor (17th C.A.D.)*'. Of course it may
be true that cbncept of set was developed by George Cantor independently
but on this ground we can not neglect the contribution of Yativrasabha
or Virasena. People of Karnataka may be proud to know that old manuscript
of Dhavald written on palm leaf are preserved in Jaina matha Moodbidri
(South Canara).
The Discontinued fraction are available in Dhaval@ Vol-3 in 9th Century.32"
While credit goes to Antonio Catoildi (1540 - 1620)33
Concept of Probability is available in the Aptamimansd Commetory written
by Sammantabhadra (2nd C A.D.)3* while Credit goes to Galileo (1654 -1642),
Fermat (1601 - 1625), Pascal (1623 - 1662). Bernouli (1654 - 1705).3° It is available
in the name of 3@ which is primary form of Probability. Of course
it is in crude form.
Same is the situation with unit fraction, Principle of Potential Energy. Law
of addition of two fraction with unequal denominator, Finding the area of
Ellips and other typical geometrical figures etc. k

Finally | would like to say that a new book on History of Indian Mathematics

should be written and at the relevent palces all the new researches in the
field of History of Mathematics should be incorporated. This book will provide
base for compilation of world History of Mathematics. Only in this way we
can do justice with Indian Contribution.

Thank You to all of you for co-operating me.
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