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Book Review

MARUTI NANDAN PRASAD TIWARI, Ambika in Jaina Art and
Literature, Bharatiya Jnanpith, New Delhi, 1989. Price Rs. 100.

Among the Jaina deities, Ambika occupies a significant position.
This is borne out from the numerous literary references to her. The
plastic and pictorial Jaina art portrays this goddess in variegated forms.

Mother goddess in ancient India represented the divinity of fertility
and fecundity. In the Vedic-Puranic tradition she was treated as the
inherent power of Nature. She was proginator and protector of children.
The Jaina and Buddhist religions also gave a prominent position to her.
This is discernible from the literary accounts and also from the portrayals
in art.

Ambika was associated with Tirthankara Neminatha, the 22nd
Jaina pontiff. Like Sarasvati and Cakresvari, Ambika acquired significant
position in different regions of the country. Usually shown under the
auspicious mango tree, she holds a child in her lap. Sometimes more
than one child is shown with her.

So far no separate work on the origin and development of the Jaina
Ambika was available. In the present study Dr. Maruti Nandan Prasad
Tiwari has traced the origin of this goddess and has dealt with her
manifestations in literature and art from the earliest time to the later
phases. The author has spared no pains in discussing the iconographic
concept, the forms and symbolism, associated with Ambika, in a chrono-
logical sequence. The salient regional features in the art of different areas
of the country have clearly been brought out. These have been amplified
by giving select illustrations from art,

A separate chapter has been devoted to Ambika as found in the
pictorial art. Appendices A, B, and C respectively furnish details about
the temples of Ambika, the Jaina Texts and their Dates and Eulogies to
Ambika. A detailed Bibliography is given in Appendix D.

The present work is a model for further such studies related to
important Indian deities. The author and the publisher deserve praise
for this prestigious publication, which has tastefully been printed with
nice illustrations and get-up.

—Prof. K. D. Bajpai



New Vistas in Prakrit Studies

SATYA RANJAN BANERJEE

Whatever may be the controversy about the formation of modern
India where cultural miscegenation has played more parts, it is pretty
certain that our modern India is, in many ways, a continuation of ancient
India, whose impact on modern Indian life and society cannot, therefore,
be ignored, even though the modern India is not lagging behind with the
progress and development of science and technology. Modern India is
again an offshoot of the three streams of thoughts as handed down to
us from the Vedic down to the present day.

Ancient India is represented by three languages Sanskrit, Pali, and
Prakrit including Apabhramsa, and the documents and literatures written
in these three languages. Sanskrit mainly stands for Vedic and classical
literature and culture; Pali for Pali language and literature in which
the sermons and teachings of Buddha are recorded, and Prakrit stands
for Prakrit language and literature where the doctrines and teachings
of Mahavira are embalmed and treasured up. In course of time, it so
happened that Sanskrit stood for Hinduism, Pali for Buddhism and
Prakrit stood for Jainism, though at a much later stage both the Buddhists
and the Jainas adopted Sanskrit as a vehicle for the propagation of their
doctrines. These three languages and their literatures have great impact
on the languages and literatures of modern India. As these languages
developed and matured, they constantly turned to Sanskrit and Prakrit
for further development. They enlarged their vocabulary by incorporat-
ing Sanskrit and Prakrit words into their systems.

The modern languages which are the offsprings of the three, and
mainly of Prakrit through Apabhramsa are Bengali, Assamese, Oriya,
Bihari languages (such as, Maithili, Magahi, Bhojpuri, Sadani, Chattis-
garhi, Avadhi, Bagheli, Chotanagpuri), Hindi (including Janapadi,
Khadiboli, Bangaru, Brajabhasa, Bundeli and Kanauji), Punjabi (includ-
ing Dogri and Hindki), Rajasthani (including Marwari, Jaipuri, Ajmeri,
Malwi, Bhili, Saurastri etc.), Gujarati, Marathi (including Konkani and
Halbi), and some of the Pahadi languages (such as Nepali, Garhwali,
Kumauni, Pahadi, Chameali, Kului etc.), Sindhi (including Kacchi). Its
influence went, as far as, to Ceylon, and Sinhalese (including Maldivian)
is an offshoot of Pali. As these languages are directly derived from Prakrit
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through Apabhramsa with Sanskrit at their back, they are fundamentally
Sanskrit-Prakrit in structure, and it is through these languages, most of
the classical culture was transmitted to modern India. It is a fact to be
noted that even Kashmiri, though belongs to Dardic group, is greatly
influenced and nurtured by these three languages. Though linguistically
and even culturally India has languages from other three language
families, such as, Dravidian, Austric and Sino-Tibetan, the languages
belonging to these three groups are Tamil, Telugu, Kanarese and Malaya-
lam from the Dravidian side, Kolarian or Munda groups represented by
Santali, Mundari, Ho, Bhumija, Khadiya, Korku, Juyang Sabar and
Gadab, and the Khasia and the Nicobari from the Austric side, and Shan,
Ahom and Khamti from the Thai branch, Meithei, Lushei, Manipuri
from the Tibeto-Chinese branch, all these languages are also more or
less influenced by the Indo-Aryan languages and culture of Northern
India. The importance of the study of all these languages can hardly be
ignored. But at the same time it is to be noted that the greatest bulk of
Indian life and society is influenced by Sanskrit, Pali, and Prakrit. Here
1 shall deal only with Prakrit and its impact on Indic studies.

1. Position of Prakrit among Indian Languages :

Before we deal with the subject, it is necessary to know the position
of Prakrit in the present context of India. Let us see first what Prakrit
can offer us.

The Indo-Aryan language of Northern India is broadly divided into
three periods : Old, Middle and New. The old Indo-Aryan (=OIA) is
represented by Sanskrit (i.e. both Vedic and classical), Middle Indo-
Aryan (=MIA) by Prakrit (and also by Pali and other Inscriptional
languages), and New Indo-Aryan as one of the MIA languages, belongs
to the middle period of the India group of the Indo-Iranian sub-branch
of the Indo-European family of languages. It is therefore, immediately
connected with the OTA on the one hand and remotely with the Iranian,
and still more remotely with the Indo-European on the other.

In fact, the word Prakrit is used by Indian authorities to include a
number of languages or dialects traces of which are found in the religious,
literary and dramatic literature of the Jains and non-Jains, beginning
from about the 6th or 5th century B.C. down to the 10th or 11th century
A.D. or even later than that, covering a period of more than fifteen
hundred years. It is very difficult to surmise at present whether the term
Prakrit as employed by the Indian grammarians and rhetoricians in
their respective treatises included Pali and Inscriptional languages as
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well. It is generally considered that the Indian authorities, perhaps,
excluded them from their considerations. As a result the modern linguists
have employed the term Middle Indo-Aryan as opposed to the Indian
term Prakrit by maintaining a parity with the old and New stages of
Indo-Aryan languages. Hence the MIA does not only include Prakrit as
described by the grammarians and rhetoricians, but also Pali and other
Inscriptional Prakrits, such as, the edicts of Asoka, the pillar edicts of
Kaluvaki and Heliodora, the copper plate inscription of Kalawan and the
Hathigumpha inscription of Kharavela, the Kharosthi documents from
Niya region, and the Gandhari or Khotanese Dhammapada from Chinese
Turkestan. Besides these, there is another type of language which, belong-
ing to the middle period, is known by the term ‘Hybrid’, “Mixed’ or
‘Popular Sanskrit’, mainly cultivated and nurtured by the Buddhists, and
also partly followed by the Jains and the Hindus as well. The middle
Indo-Aryan also includes the Buddhist literature in Gatha dialects and
the. Apabhramsa and the Avahattha. In a nutshell, the MIA covers all
the languages and dialects of India which lie between the Vedic and
elassical Sanskrit on the one hand and the New Indo-Aryan on the other.
So linguistically the term middle Indo-Aryan is wider and it seems that
perhaps by Prakrit is meant all these languages 6f MIA. Even excluding
Pali and the Buddhist Hybrid Sanskrit and Gatha dialetts, ‘the extent
of Prakrit or MIA from 600 B.C. to 1100 A.D. is so vast and great that
the role of Prakrit, as an additional source to Vedic and classical Sanskrit
literature can hardly be ignored.

2. The Beginning of Prakrit Studies in Europe :

When the Europeans started studying Sanskrit sometime in the
middle of the 17th cent. A.D., they did not have any idea about Prakrit,
a language which was current in ancient India side by side with Sanskrit,
at least, from the 6th Cent. B.C. onwards. And for a long time till the
translation of Sir William Jones (1746-1794) was published in 1789, there
was no record, at least, in the Western world that they knew Prakrit.
When the translation of Sakuntalz by Sir William Jones was published
in 1789, they came to know the existence of Prakrit from the title page
where it was captioned “translated from the original Sanskrit and Prakrit”
into English. This was as far as we know till today, the earliest reference
to Prakrit as a separate language in the book of the western world.
Whether it has any impact on the Western world to increase the curiosity
of the western people to know about Prakrit, it has at least, accrued one
result quite clearly that Henry Thomas Colebrooke (1765-1837), a Sanskrit
scholar, wrote two articles (‘The Sanskrit and Prakrit Language’ and ‘The
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Sanskrit and Prakrit Poetry”) on Prakrit published in the Asiatic Re-
searches in 1801 and 1808 respectively. In these articles he has practically
given some information about Prakrit language and a survey of its
literature, where books like Gathd Saptasati, Setubandha, Gaudavaha
and similar other Prakrit texts are mentioned. However, these two
articles have a great impact on the scholars, in subsequent times, Cole-
brooke’s later article—‘Sketch of the Religious Sects of the Hindus’
(1832) also contains information about Prakrit and Jaina sects. In 1827
Horace Hayaman Wilson’s (1784-1860) ‘Select Specimens of the Theatre
of the Hindus’ was published. There he puts the question whether the
Prakrit “represents a language that was even spoken or is an artificial
modification of the Sanskrit language, derived to adopt the latter to
peculiar branches of literature” (p. Lxv). And he answered hesitatingly
that ““the latter seems to be the most likely”.

However, after this, there appeared a sensational work in 1837. It
was the work of Christianus Lassen whose book, Institutiones Linguae
Pracriticae (Bonnae ad Rhenum) had given for the first time the charac-
teristic features of Prakrit in a modern linguistic method. He also had
given some chapters of Vararuci’s, Prakrta-Prakasa and some portions of
Kramadisvara’s Prakrit Grammar. It is a voluminous work containing
581 (=488+93) pages. Because it was written in Latin, very few people
could comsult it in a proper way. This book has a supplementary by
Nicolaus Delius whose Radices Pracriticae (1839) gives the Prakrit roots
where he has consulted mainly the roots of Vararuci’s Prakrta-Prakasa
and Kramadisvara’s Prakrit Grammar. These two works are such that
they are regarded as compliment and supplement to gach other.

Then followed the edition of Prakrit prepared by different scholars.
Though there was no systematic plan as to which of the texts or which
kind of the texts is to be edited first, simultaneous effort was going on
to publish several Prakrit texts as they came in the hand of scholars. J.
Stevenson’s translation of Kalpasitra along with a short exposition of
the Nine Principles of Jainism (=Navatattva) in appendix appeared in
1847. Though he has translated the book from a manuscript, the reading
of the text does not really differ very much from the text of the present
day. The most monumental work done for the first time is Albert Weber’s
edition of Bhagavati-siitra (1866-67). This edition has shown the beacon
light for the next generation and tells us how to edit a Prakrit text from
a collation of several manuscripts. Then followed several other editions,
of which Weber’s Saptasati (1870), H. Jacobi’s original work of the
Kalpasitra (1879) and Acgrangasitra (1889), Siegfried Goldschmidt’s
Setubandha (1846), Bihler’s Paialacchinamamala (1879), R. Pischel’s
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Siddha Hemasabdanusasana (1877) are noteworthy. So far scholars were
engaged to some extent in editing Jaina Canonical and some Prakrit
texts.

In the meantime another branch of Prakrit literature drew the
attention of scholars. This time it was grammar. The first complete
Prakrit grammar that was edited by E.B. Cowell is Vararuci’s Prakrta-
Prakgsa published in 1854. This edition of Cowell was criticised by A.
Weber, and the effect of criticism was such that Cowell had to revise the
edition in the light of the suggestion given by Weber, and the next issue
was published in 1868. Since then Cowell’s edition of Vararuci’s Prgkrta-
Prakasa has been regarded as an authentic edition even till today, though
there are several other editions of Vararuci’s Prakrta-Prakdsa with
different commentaries, such as, Baladeva Upadhyaya’s edition with the
commentaries of Vasantaraja and Sadananda (1927), Ramapani Vada’s
commentary (1946), Raghunatha’s commentary (1954), Vidya Vinoda-
carya’s commentary (1975), the edition of Cowell with Bhamaha’s Vrtti
has still been popular and well-consulted. After Cowell comes Richard
Pischel (1849-1908) whose contributions in the field of Prakrit grammar
and language is a landmark of Prakrit studies. In 1874 his little book
De Grammaticis Pracriticis (Vratislaviae) offered some aspects of Prakrit
which were not only unique at that time but also remarkable. His edition
of Hemacandra’s Siddha-Hema-Sabdanusasana in two parts (Vol-I, 1877,
Vol-II, 1880) is still a true and best critical edition of Hemacandra’s
Prakrit grammar. It was subsequently followed by his magnum opus,
Grammatik der Prakrit Sprachen, Strassburg, 1900. Later on several
scholars have published several Prakrit grammars of different authors,
such as, the Prakrit grammars of Trivikrama, Laksmidhara, Simharaja
and so on.

The field of Prakrit lexicography is also explored in the 19th century.
Buhler’s edition of Dhanapala’s Pgialacchingmamala (1879) has ful-
filled a vacuum in the Parkrit lexicographical studies. In a similar way,
Pischel’s edition of Hemacandra’s Desindmamdala (1880) has really ful-
filled a vacuum which can only be explained in terms of eloquent words.
This Definamamala is a store-house of desi vocables, nearly over eight
thousands, which are not only important for Prakrit studies alone, but
also for Indian Philology as a whole. It has recorded words of Indo-Aryan
origin side by side with 10th/11th centuries Dravidian vocabularies.
Recently a Desi-Sabda-Kosa (1988) is published by the Jain Vishva
Bharati, Ladnun. This is in a sense the first of its kind in modern
times.
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However, for nearly one hundred and fifty years the discoveries of
Prakrit have been immense. It covers the Jaina canonical literatures of
both Svetambara and Digambara Jains, the Niryuktis and Cirnis of the
canonical texts, the Prakrit mahakavyas, lyrics, historical kgvyas, narra-
tive literature (kath@naka-kavyas), grammar, metres, rhetorical works,
and lexicographical treatises, and similar other works of repute. In a
sense, a vast amount of Prakrit literature has been discovered throughout
the centuries, where scholars, editors and authors have shown their
critical acumen and long standing perseverence for unearthing lost and
precious works of Prakrit literature. The amount of Prakrit literature
discovered so far can go on at par with Sanskrit literature as a whole. It
has produced works in all departments of human knowledge. Today
Prakrit has reached to such a state that it needs revaluation of the studies
done so far.

3. Revaluation of Prakrit Studies :

Though lots of work are done in the field of Prakrit, a critical assess-
ment of the whole terrain of Prakrit literature is necessary, so that we can
go ahead with our future programme. We shall discuss this problem
step by step.

(i) Jaina Canonical Literature :

Like the Ramayara and the Mahabharata, the critical editions of
the Jaina Svetambara and Digambara canonical texts with full critical
apparatus are still a desideratum. Some Institutions, like L.D. Institute,
Ahmedabad, Prakrit Text Society, Ahmedabad, Jain Vishva Bharati,
Ladnun, Rajasthan, and similar others are preparing some critical
editions of the Jaina Agama texts, but they lack perspective. A thorough
plan for critical editions of the 45 Agama texts is necessary.

(i) Jaina Non-Canonical Literature : Niryukti and Cirgi :

The critical editions of Niryukti and Cirsi have not yet been pub-
lished abundantly. Though scholars like L.D. Barnett, A.M. Ghatage,
etc. have studied some aspects of Niryuktis, these commentatorial litera~
tures have not generally attracted the attention of scholars. As Niryuktis
and Cirnis have preserved some earliest documents of some words and
their explanations with meanings used in the Jaina canonicial texts,
these are to be edited carefully and critically so that the text may be
dependable. There are quite a large number of this literature, the
names of some of which are given below :
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Acaranga-Nir., Sitrakrtgnga Nir., Vyavahara-Nir., Dasasruta-Nir.,
Brhatkalpa-Nir., Uttaradhyayana-Nir., Avas$yaka-Nir., Dasavaikglika-
Nir., Ogha-Nir., Pinda-Nir., and Rgibhggita-Nir..

Acaranga-Cia., Siatrakrtanga-Ci., Bhagavati-Ci., Jivabhigama-Cii.,
Nisitha-Ciz., MahaniSitha-Ca,, Vyavahara-Ci., Dasasruta-Ca., Brhat-
kalpa-Cii., Pafica-Kalpa-Ci., Jitakalpa-Ci., - Uttargdhyayana-Ci.,
Avasyaka-Ci., DaSavaikalika-Ci., Ogha-niryukti-Ci., Nandi-Ci.,
Anuyogadvara-Cii.

(iii) Prakrit Ramayana and Mahgbharata :

The Prakrit kavyas with the theme of the Ramayara and the Maha-
bharata are written. Though a few like the Paiimacariyam of Vimalasuri
in Jaina Maharastri, the Padmacariu of Svayambhudeva, and the
Paumasiricariu  of D(h)ahila in Apabhramsa are published, there
are still some interesting works which are to be critically edited. Some
works in the name of Padmacaritra by Abhayadevasuri, by
Devabhadrasuri, and by Vijayasena, and some in the name of Padma-
purdgra, and some in the name of Ragmgayasapuraia are to be
critically assessed and published. Apart from Dhavala Kavi’s work,
Harivam$apurapa, there are plenty of texts on the Mahagbharata
theme yet to be published.

(iv) Prakrit Purana, Caritgvali, Pattavali etc. :

The Prakrit Pargsas and Caritgvalis are nothing but the
lives of the twenty-four Tirthankaras and other Salakd-purugas.
Though a few are published, there is a vast amount of literature on the
lives of Jaina Tirthankara’s lying unedited and unpublished for a long
time. Several authors have written independent books on the lives of the
twenty-four Tirthankaras, but most of them are still in the manuscript
form. Chronologically they are not very old, or rather, most of them
belong after the 10th or 12th century A.D. But they are good and worth
studying in one sense thatthey have preserved the lives of the Tirthan-
karas as were current in their times. At least, we will be able to get
the ideas of those Tirthankaras which were current thousand years ago
from now. These books will reveal some of the facts which are essential
for human knowledge and better understanding. In a similar way, the
Pattavalis will also be ransacked, edited for understanding the socio-
economic condition .of India in those days.
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It is a fact worth-noting that for writing the history of ancient India
the study of the Prakrit Puranas, Caritavalis and Pattavalis is necessary.
It is worthwhile to remember that the Jaina canomical texts, written in
Ardhamagadhi—the last compilation of which ended by 450 A.D. are
seldom thoroughly and constantly consulted by the historians for the
history of ancient India, perhaps, because of the language bar, It is a
general charge against the chronology of Indian history, but the Jainas
have fairly (and in some cases accurately) kept the chronology in their
Pagtavalis, and a good chromnological order of Indian history supple-
mented by contemporary sources may fairly be drawn up. Many of our
historical notions, ideas, and events may be revised with the help of
those Caritgvalis and Pattgvalis mostly written by the Jainas. To con-
clude we can say that we shall be surprised to think that the materials
the Jainas have treasured up in their literature will evoke envy of the
scholarly world, if these Caritgvalis and Patt@valis are properly edited and
translated.

(v) Prakrit Kgvyas :

The Prakrit kgvyas of all kinds—epics, lyrics, kosas, narrative,
deductive, historical are so vast and varied that most of them are lying
unedited in the Bhardgras of Jaina Institutes. These literatures can go
on at par with Sanskrit so much so that in contents, themes and ideas,
these literatures’ will occupy a unique position among the literatures
of the world. Some of the books are lost. We should try to recover
them, and for that, investigation of Prakrit manuscripts is necessary.
For example, the Tararigarota of Padaliptacarya is a lost work, but its
small version is available. The abridged version, Samkhitta-Taranga-
vaikahg by Nemicandra in Prakrit, at least, gives us the context of the
lost Taratigarota, just as we have the context of lost Brhatkatha. Though
we may not get many lost works, we can however, re-search the Jaina
Bhandaras for getting some of the rare and ancient texts of Prakrit.
The value of Prakrit kgvyas and tales is emphasized by Winternitz
thus :

“The mass of natratives and books of narratives among the Jainas
is indeed vast. They are of great importance not only to the students of
comparative fairy-tale love, but also because, to a greater degree than
other branches of literature, they allow us to catch a glimpse of the real
life of the common people. Just as in the language of these narrative
works there are frequent points of agreement with the vernaculars of
the people, their subject-matter, too, gives a picture of the real life of
the most varied classes of the people, not only the kings and priests, in
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a way which no other Indian literary works, especially the Brahman
ones, do.” (History of Indian Literature, pp. 545-46).

(vi) Prakrit Scientific Literature ;
(a) Vygkarana:

About the scientific literature written in Prakrit, very few works
have been edited. In the domain of Prakrit grammar lots of works are
unearthed, but they are very late in origin. The characteristic features of
Prakrit as given in most of the works are new and do not always conform
with the usage. But one thing is interesting in them that the Prakrit
grammarians have sometimes included some of the vernacular words
which are regarded as Prakrit. For example, in the Caryagiti, an old
Bengali text, some of the words are found in the works of some gramma-
rians ; e.g., athi—Pkt. atthi ‘seed’ (R.T.13.9.), keha—Skt. kidrsa
(R.T. I11. 1.6.), khada—Pkt. khanda Skt. khadga (R.T. II1.2.3.), gru—
Pkt. gomia Skt. gomika (R.T.11.2.24.) ; which probably goes back to
gaulmika, an officer-in-charge of a gulma, a small part of an army,
car—cari Skt. camr (R.T.IIL1.31.), cikhila—Pkt. cikhilla (Krama-
disvara’s satra cikhilla picchile), chadan—Pkt. chaidania (7 chadani)
—Skt. sandgnita, ‘fetters’, (R.T.II1.1.3.), tin—Pkt. tinyi (R.T.I11.1.3)),
nac(h)—Pkt. naccha, laccha Skt. rathya, cf. Beng. lich, nach, cf.
nac(h)-duar (front door) (R.T.1.3.5.), pirthimi (Beng. diat)—prthumi
(* 7 prithumi) Skt. prehivi (R.T.11.3.4.), be(y)ada—Pkt. viaddha Skt.
vitradi, obstinate, (R:T.1.3.10.), mada—Pkt. madaa Skt. mrtaka
(R.T.I1.2.29.), meye (daughter)—Pkt. maia Skt. matr-ka (R.T.I1.2.24.),
a woman, then a daughter.

The study of Prakrit grammar is very essential for understanding
the development of Indo-Aryan vocabulary. There are some aspects
even of Sanskrit words which are preserved by Prakrit grammarians.
For example, in Hemacandra’s Prakrit grammar, some remarks have
been made in the Vrttis of some satras which give us some new infor-
mation about the development of some words ; e.g., tara#i is both
masculine and feminine in Sanskrit, but in Prakrit it is used only in the
masculine (tarani-Sabdasya pum-stri-litgatvena niyamdartham upada-
nam—under pravrt-Sarat-tararayah pumsi 1.31). Hemacandra says that
the word pathin has three developments-patha, pathi and pantha. The
word patha is used in Sanskrit as a last member of a compound, such
as, rajapatha, whereas pathi is also used in a compound, but as a first
member, e.g., pathibhrasta or in a word like pathika. Pantha/pantha is a
weakgrade form of pathin used in declension. This piece of information
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is given by Hemacandra in his Prakrit grammar (pantham kira
desitteti tu pathi-Sabda-samanarthasya pantha-sabdasya bhavisyati—
under 1.88). About the word mahila, Hc. says that the i of mahila
becomes e making it mahelg in Prakrit. After that Hc. adds in his
commentary that maheld@ could also be a Sanskrit word like mahila,
and therefore the Prakrit word mahelg may also directly come from
Sanskrit mahelg instead of mahila (mahil@-mahelg iti tu mahilg-mahela-
bhyam sabdabhyam siddham. under 1.146). Mahilg is recorded in Monier-
William’s Sanskrit-English Dictionary where he has quoted the unadi-
suffix (1.55) to derive it from the root maha (cf. mahilaropya the name
of a city in the South). He has also recorded the word maheld, as if,
related to mahilg. Though these two words arefound in Monier- William’s
Dictionary as well as in Hemacandra, these two words are not in great
use in Sanskrit literature. The most interesting is the word mora
‘peacock’, which is a Prakrit word from Sanskrit mayira, which has
two forms in Prakrit mora and magra. In fact, mora is a further deve-
lopment from maiira by euphonic combination. Hc. thinks that mora
could be a Sanskrit word as well (mora-matira iti tu mora—mayiira—
Sabdabhyam siddham under 1.171). Monier-William has, of course
listed this word in his Dictionary as a word given by Indian lexico-~
graphers. He has mentioned a word moresvara (bhatta) as the name of
an author. It appears that the word is of Prakrit origin incorporated in
Sanskrit, and the origin of the word must be very late, the reason being
that no author has used this word earlier. These are some of the words
which indicate how far the Prakrit grammar is useful even for the
study of Sanskrit.

Prakrit grammatical treatises have given us characteristic features
of several Prakrit dialects and sub-dialects. Excluding Maharastri,
there are four main Prakrit dialects, such as, Sauraseni, Magadhi,
Paisaci (including Culikapaisaci) and Apabhramsa, the last phase of
Prakrit language. All the Prakrit grammarians have considered Maha-
rastri, a Prakrit par excellence, as the standard Prakrit. The gramma-
rians have not mentioned in their treatises that they are discussing the
features of Maharastri, but from their indirect references, such as,
$egam mahdragtrivat, we infer that the Prakrits, they have described, are
nothing but Maharastri, otherwise their general term is Prakrit as atha
prakrtam. About the dialects it can be said that they have given only
those features which are departures from general Prakrit or Maharastri
as the case may be, indicating thereby that the other features of Prakrit
or Maharastri will also be found in other dialects as well. It is only
from the Prakrit grammarians we know the characteristic features of
dialects and sub-dialects.
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With regard to the sub-dialects, Prakrit grammarians are divided
into two groups. One group, headed by Vararuci, Hemacandra, Trivi-
krama, Laksmidhara, Simharaja has not practically said anything on
the sub-dialects of Prakrit. They have described mainly Prakrit (or
Maharastri), Sauraseni, Magadhi, Paisaci and Apabhramsa. It is only
Hemacandra who has added Culikapaisaci to the list. The other group,
headed by Purusottama, Kramadisvara, Ramasarma Tarkavagisa and
Markandeya has given the features of sub-dialects. Linguistically they all
belong to the eastern school of Prakrit grammarians. The sub-dialects
described by them are Sakari, Candali, Sabari, Takki or Dhakki. Audhri,
Abhiri, Pracya, Avanti, Bahliki, Kaikeya, Paisaci, Saurasena Paisaci,
Pancala Paisaci, Nagara Apabhramsa, Upanagara Apabhramsa, Vracada
Apabhramsa, and so on.

It is difficult to get the features of these sub-dialects, particularly
when there is hardly any inscriptions or any Sanskrit dramas where the
features of minor sub-dialects are available. How could these eastern
grammarians get these features in their respective treatises ? It is difficult
also to verify them, if there is any form which seems to be irregular as
far as Prakrit is concerned. It is to be noted also that the Prakrit gra-
mmarians who have described these features all belonged between
twelveth and seventeenth century A.D. It is also to be noted that this
period was the time when the modern provincial languages, today known
as New Indo- -Aryan languages, developed. These NIA languages did
not, perhaps, get the modern names as they are today. As a result the
features as described by these grammarians do not have any place in any
Sanskrit dramas written after the 10th/11th century A.D. The names
of the languages seem to be the names of places as were current at that
time. For example, Dhakki could be the language of Dhaka, as Audhu,
the language of Audhra, i.e. Orissa, and so on. The conception of Prakrit
at that time was perhaps that any language debased from Sanskrit was
regarded as Prakrit, and hence they have all included them in their
treatises. In fact, some of the characteristics of these minor sub-dialects
are very much akin to the older stages of the present NIA languages ;
e.g. cikhilla is regarded as a Prakrit word by Kramadisvara in his Prakrit
grammar (cikhilla picchille V. 99) and this cikhilla is found in the
Caryagiti (cikhila maghe na thai, V. 2). So also keha for kidr§a and
athi for atthi, cagr for catur are all regarded by Ramasarma as
Prakrit words, but they are found in fact in Bengali. Only this
much can be said that these words are interesting either as the
earliest forms of old NIA languages or as Prakrit words used in
these languages.
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In the whole terrain of Sanskrit dramas, the major dialects which
are found used are Sauraseni and Magadhi. Even Maharastri is not
frequently found in the dramas unless it is a verse or a song. It is only
in the Mrcchakatikam we have some sub-dialects, such, as Dhakki or
Takki, Pracya, Avanti, Candali and Sakari. But unfortunately the
features of these sub-dialects given by grammarians do not tally with the
texts of the Mycchakatika. Though the features of the sub-dialects are
not very many to form a separate language, they sufficiently represent
some features which characterise them as a separate language. The
question is how these grammarians could collect the features of their
sub-dialects. In this connection it can also be said that how Vararuci
could ignore the sub-dialects of the Mycchakatika, when he belonged
to the 5th or 6th cent. A.D. much long after the composition of
Myechakatika? We have mnot yet tried to solve this problem of
the features of Prakrit as found in Sanskrit dramas before the advent
of Vararuci.

It appears from all these anomalies that a thorough study of all
these sub-dialects as given by later Prakrit grammarians should be inves-
tigated. How far the sub-dialects used in the Mrcchakatika be regarded
as embodying the features of these dialects is to be investigated. In the
field of Prakrit grammatical studies there are still some lacunae which
should be filled up by proper research substantiated by documentary
evidence. It will not be out of place here if I casually mention that the
names of dialects and sub-dialects given by Sanskrit dramaturgists and
rhetoricians in their respective treatises are another problem which could
be difficult to solve. The difficulty lies in the fact that the names of the
speakers used some languages as prescribed by them are not always
found in the existing Sanskrit dramas, except a few speaking Sauraseni
and Magadhi. We will be surprised to know that dhivara (fisherman)
will speak Magadhi is not sanctioned by any Sanskrit dramaturgists.
But at a much later time in the 14th Cent. A.D. in Singha Bhupala’s
(1330 A.D.) Rasarrava-Sudhakara it is said that dhivara will speak in
Magadhi (dhivaradyatinicesu magadhi ca niyujyate). Whether Singha
Bhupala was cartied out by Sakuntala or by some other grammars is
only a speculation. But Bharata in his Natyasastra has not really men-
tioned about dhivara speaking Magadhi. However, it is necessary
that these aspects of Prakrit dialects and sub-dialects are to be re-investi-
gated in the light of the documentary evidence.

It can be said that this problem needs further clarification and
investigation to evaluate the minor sub-dialects as given by the Prakrit
grammarians, where each author of Prakrit grammar is to be analysed



OCTOBER, 1990 35

from the historical and comparative point of view as far as the Prakrit
language is concerned.

(b) Kosa :

As regards the Prakrit dictionaries (abhidhgnas/kosas) a good
historial and etymological dictionaries of Prakrit language is a long-
standing desideratum. Recently Bhandarkar Oriental Research Institute
has undertaken a project on the line and whether any volume of that
dictionary will come out shortly is our expectation only. Haragovinda
Das T. Seth’s Pgiasaddamahasnavo though good for all practical
purposes, is neither historical nor etymological in the real sense of the
term. Abhidhgnargjendra (1910-25) an encyclopaedia on Jainology
in seven big volumes of quarto size with double columns by Rajendra
Suri can be updated. There are many Prakrit dictionaries (kosas) in
manuscript forms and these Prakrit kosas are to be edited for this project
of Prakrit dictionary, as is dome in the case of Historical Sanskrit
Dictionary by the Deccan College, Poona.

(c) Chandah :

In metre, there are plenty of Prakrit books, and some of them are
very old. H.D. Velankar has edited quite a lot of books on Prakrit
metres, such as Svayambhiicchandah by Svayambhi, Vrttajatisamuccaya
of Virahanka, Gathalaksara of Nanditadhya, and Kavidarpapa of
an unknown author. All these works are not very old, but the metres
they have described are of old nature. At a later time the Chandgnu-
Sasana of Hemacandra (1088-1172 A.D.) is a good work on Prakrit
metre (including Sanskrit). In the 15th century Ratnasekhara wrote a
book on Prakrit metre, named Chandahkosa in Apabhramsa. Though
very small in size (74 verses only), this book covers a variety of Prakrit
metres. The Prakyta-Pivgala of Pingalacarya, though very late, contains
a large number of Prakrit metres including illustrations. Though two
editions of this book are published (Asiatic Society and Prakrit Text
Society), this book needs further study as far as the development of
Prakrit metres are concerned.

It is true that by this time several works on Prakrit metres are
published, but a historical research on Prakrit metres is still a desideratum.
The time has come now to have a thorough study on Prakrit metres.
The metres used in Several Prakrit kavyas, lyrics etc. are to be studied
thoroughly. A dictionary of Prakrit metres may be a welcome idea,
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and it will be a real contribution to the knowledge of Indo-Aryan langu-
age and literature. It might be a good idea to see whether in the early
stages of NIA languages some of the Prakrit or Apabhramsa metres
have handed down to us. It will not be a case of exaggeration to say
that the Caryagiti or Doha Kosa or the Dgkarpavatantra and Tula-
sidasa’s R@mayana and the Ovi meter of Marathi might have some links
with the Apabhramsa metre. But it will be a good guess to see that some
links might be established, if a thorough and critical investigation is made.

(d) Alamkara :

Though there is only one alamkara grantha in Prakrit, named
Alamkara-Dappana of an unknown author, published in the Marudhara
Kesari Abhinandana Grantha (Jodhpur) edited by Bhanwarlal Nahata
with Hindi translation, it will be our effort to see whether similar types
of alamkara works in Prakrit are available. We must be very alert in
search of this Prakrit alamkara literature. It is our guess that the Jainas
might have done something in the sphere of alamkara literature as well,
as they have done in other spheres also. In this connection the remarks
of Winternitz are worth mentioning. “The Jains have extended their
activities beyond the sphere of their own religious literature to a far
greater extent than the Buddhists have done, and they have memorable
achievements in the secular sciences to their credit, in philosophy,
grammar, lexicography, poetics, mathematics, astronomy and astrology,
and even in the science of politics. (Ibid., pp. 594-95).

(e) Textual criticism :

In the end it can be said that time has come to formulate some rules
or norms for Prakrit. textual criticism., The Prakrit literatures are so
vast and varied, and dialectally so profuse that it is high time now to
have a norm for Prakrit textual criticism. There are some problems
which an editor of Prakrit faces when he edits a Prakrit text. As a Prakrit
text is inundated with dialects, like Maharastri, Sauraseni, Magadhi,
Paisaci, Apabhramsa and so on, an editor finds it difficult to consider
the linguistic features of any one of the dialects as genuine. The difficulty
lies in the fundamental features of any dialect. For example, if a text is
in Sauraseni, it is expected that, at least, the two vital features of Sauraseni
must be present and they must be uniform also. These two fundamental
features of Sauraseni, as enunciated by Prakrit grammarians, are—(i) the
intervocalic non-conjunct ¢ becomes d, (cf. He, IV 260), and (ii) the
intervocalic th becomes dh (cf. He. IV 267), e.g. Skt. kathayati—kadhedi.
These two simple features of Sauraseni are not uniformly maintained in



OCTOBER, 1990 57

the texts of Sauraseni. In Kundakunda’s works and in Rajasekhara’s
Karpiramafijari, these two points are not strictly followed. In their
books, after two or three verses, or sometimes in the same verse, the dh is
retained in one reading, or dk becomes 4 in the other. Therefore kadhedi
has another reading kahehi. This is the moot point in our editorial discip-
line. It is true that Hemacandra has accepted A in place of dh as
an optional form in Sauraseni (Hc. IV 267 & 68), the earliest literature
gives us the idea that it was dh which was historically earlier (e.g. Vedic
idha and Cl. iha), and later on this dh becomes 4 in Maharastri (cf. He.
1. 187). 1t appears from the sétras of Hemacandra that % is a Maharastri
influence on Sauraseni at a later stage. So the optional rule for the
prescription of 4 in place of dh in Sauraseni is not to be considered as a
true feature of Sauraseni, otherwise the rule that th becomes dh in Saura-
seni becomes redundant. Sometimes the editors are blinded with the
readings in the manuscripts as more important than the grammatical
features. If the readings in the manuscripts are given prominence and
whatever is written in manuscripts is to be considered as right, then the
characteristic features of a particular dialect as given by the Prakrit
grammarians {(and also linguistically correct), then what is the utility of
the grammarians or of the linguists as far as the text is concerned. It has
always been a question who is to be depended upon—grammarians or
the manuscripts ? This controversy has been going on since Theodor
Block wrote his Vararuci und Hemacandra (Guttersloh) in 1893. Pischel
also in his Grammatik der Prakrit Sprachen (1900) has raised this question
and has carefully evaded the answer. In 1924, Walter Engene Clark
raised this problem once more in his article Magadhi and Aradhmagadhi
(JAOS, 81-121). He has discussed the point at great length, but without
any definite result. In my article ‘Prakrit Textual Criticism’ (Jain Journal,
January 1988/95-96) I have concluded as follows :

“Tt is not easy to answer the question, particularly when most of the
scholars think that any kind of linguistic phenomenon is possible in
Prakrit, Perhaps under the tacit influence of this so-called ideas, some
of the Prakrit forms have been incorporated in some editions which
sometimes baffle and betray some of the basic notions of Prakrit language
including dialects as enunciated by Prakrit grammarians. It is true that
Prakrit grammarians are not very old, and most of the authors belong
at a time when the language was almost stereotyped like Sanskrit. As
a result the Prakrit features as embalmed and treasured up by the gram-
marians vary from author to author, except a few general forms which are
common to all. The texts of Prakrit manuscripts are not always uniformly
common ; the variations are such that it is difficult to follow any parti-
cular reading from the Mss. The copyists are not always learned, more
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so, they may not have any knowledge or a very limited knowledge of the
language and hence every possibility of making mistakes. The phonetics
of the language is not always regular. Sometimes the copyists add some-
thing to the Mss. to improve upon the text. It is, therefore, not an easy
task to edit a Prakrit text, as is normally the case with Sanskrit or with
Pali.”

Apart from dialectal there are some orthographic difficulties as well,
and sometimes the peculiar way of writing » and 7, y and ¢k, s and ph, jh
and bk and many conjuncts makes us responsible for a wrong selection.
Unless one is thoroughly conversant with the calligraphy of manuscripts,
one can not do any justice to the reading of a Prakrit passage. The other
linguistic problem connected with orthography is the use of [ in Prakrit.
In Simharaja’s Prakrtariipavatara edited by Hulzsch (1909) gives us /
in those words where the other Prakrit grammarians give /. In a similar
way there are problems onnand p, and on y and v in Prakrit manus-
cripts, particularily when they are written in Bengali script. The problem
of y-$rutiis not yet settled.

Apart from all these problems, the great difficuity lies in the selection
of Prakrit readings from the MS. If the grammatical texts are edited
wrongly, the grammatical feature is bound to be wrong. For example,
in Cowell’s edition of Vararuci’s Prakrta-Prakasaunder the sitra id-isat-
pakva-svapna-vetasa-vyajana-myrdangangaresu (1.3), the example of igat
is given as isZ, but in his footnote another reading isi is given as a varient.
In fact, isi with short i is a wrong reading selected by Cowell in the main
body of the text, (because the sitra means the first a of igat become i).
But there is no sitra by which the first long i becomes short and that
reading with long 7 is also given in the footnote. Itis in fact, the long i
is in use (cf. 7s7si cumbigim etc. in Sakuntald, Act I, prologue). As Cowell
has given the alternative reading in the footnote, this should not be taken
as a printing mistake. Example need not be multiplied.

In conclusion, it can be said that with the progress of Prakrit studies
and the printing of Prakrit texts, it is high time now to value or revalue
the Prakrit studies in the light of the suggestions given above.

The foregoing discussion is neither intended to describe nor to
disparage the works done before, but only to suggest the works to be
done in future for the betterment of Prakrit studies.



Jain Theoty of Skandhas or Molecules
N.L.JAIN
Skandha : Definition of a Specific Term

Primarily, the postulate of two classes of matter aru (atom) and
skandha (molecules) based on basic conceptual structure of matter is
most important among the many classifications. The molecules of the
current times are now equated to skandhas. They are comparatively
gross and perceivable. They could therefore be studied and described
in an intelligible way. They are treated first in preference to finest arnus
or atoms. They are like trunk of a tree supporting the material universe.

The term skandha is a typical and specific term in Jaina philosophy
representing a unit of matter different from atoms but composed of them.
The scriptures define the term quite clearly with the following points :

(i) Molecules are aggregates or combination of atoms.! They
are non-natural modifications dependant on other objects.?

(ii) They are gross and fine in forms. Some of them are visible to
the eye while others may not be visible.

(iii) The molecules in the matter are in a state of motion caused
internally or externally.?

(iv) They can be taken by hand, received or bonded with others
and handled as desired.*

(v) There are smaller molecular entities too like those formed from
aggregation of two atoms. They may not be satisfying (iv)
above, still by interpolation, they are also called molecules—
of course fine ones.®

t  Kundakundacarya ; Pancastikaya, Bharatiya Gyanpith, Delhi, 1975, pp. 65-70.

*  Kundakundacarya ; Niyamasara, Jain Publishing House, Lucknow, 1931, p. 15.

8 Nemicandra Cakravarti, Gommatasara-Jivakanda, Raichand Jain Granthamala,
Agas, 1972, p. 267.

4 TJain, S. A., Reality, Vir Sasan Sangha, Calcutta, 1960, p. 151-54.

5=7 1bid., pp. 150, 51, 54.
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(vi) They are characterised by the sound, bonding, division,
fineness, grossness, shape, darkness, shadow, sunshine, moon-
light, motion and touch, taste, smell and color etc.$

(vii) There are infinite number of molecules. They can be classified
in many ways.

(viii) They are produced by association, dissociation and a mixed
process. The sense perceptible ones are produced by the mixed
process.”

(ix) Those molecules are supposed to be embodying all charac-
teristics of the place of matter to which they belong.

(x) They are active and may be transformed or modified in various
ways.

The Buddhists have one word for matter—ripa consisting of two
varieties : primary elements or mahabhitas and secondary elements or
utpadaripa. Both of them are called ripa-skandhas consisting of atoms
and molecules. However, the Buddhist’s atoms, combined atoms, or
primary elements are equivalent to skandhas of the Jainas as they are
made up of 7-10 small constituents. Thus, for them, matter is nearly
molecular. The utpadaripas have been described to be fifteen, sixteen
or twentyfour in number all molecular species.® The Vaisesikas postu-
late atomic theory but they do not have a separate or common term for
atomic aggregations. Those are called effects by them, their nomenclature
depending on the number of atoms participating in aggregation like
diatomic, triatomic etc.? The composite-constituent concept of inferential
nature in this connection has been discussed by Prabhacandra.1?

Current scientists have the term molecule for atomic combinations.
However, the molecules are chemically bonded in contrast to6 many
physically bonded atoniic aggregates. The Jain term skandha includes,
however, both types of bonding physical and chemical as well. The
current examples may be mixture of inert gases in air, molecules of hydro-
gen or oxygen elements or water. The skandhas, thus, include all types

8 Chaudhuri, A., ‘Concept of Matter in Early Buddhism’ in KCS Fel. Vol.,Rewa,
1980, p. 426.

* Prasastapadacarya, Prasastapada Bhasya, Sanskrit Univ., Kashi, 1977, p. 78.

10 Pprabhacandracarya, Prameyakamala Martanda, Nirnayasagar Press, Bombay,

1941, p. 605-19.
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of aggregation of elements, molecules, compounds or mixtures. This
Jain term is, therefore, more general than the term molecule of the
scientists. These molecules have the capacity, however, to get dissociated
into its constituents.

Classification of Skandhas

The skandhas are innumerable. The scholars felt the need of
classifying them for their proper studies. They have been classified in
many ways. The first classification consists of their two varieties—gross
and fine, sense perceptible or otherwise. This is based on commonsense
view. The other classifications are based on that of matter as such and
summarised in Table 1. They are not illustrated except in the fourth one
where the criteria of eye-perceptibility has produced a discrepancy in
current terms pointed out by myself'* and A.K. Jain.?* There is one more
point regarding the illustrative meaning of the sixth category of fine-fine
class. Kundakunda illustrates it with finer particles than karmic aggre-
gates. Javeri supports it by saying that action particles are made up of
innumerable number of ideal atoms. He means that even this type of
aggregate will be finer than the fifth category. This may include dyads,
triads etc. However, G.R. Jain®3 illustrates it by the current atomic
constituents like neutrons etc. However, because of aggregate, it will be
skandha or molecule in Jainological terms. This will be approximately
10—® cm. in size according to Yativrsabha—a size representing the
current nuclear size.}* This suggests that Jain’s illustration should be
taken meaningful. This, however, creates another problem in explaining
the various properties of canonical atoms to be discussed separately.
Jain and Sikdar!5 have made a basic mistake in assuming the sixth cate-
gory as atomic despite the “khandha hu chappayara” statement of
Kundakunda. This should be rectified and the resultant discussion be
modified accordingly.

1 Jain, N. L., Amar Bharati, 1985.

12 Jain, A. K., Tulasi Prajna, Ladnun, 12, 4, 1987, p. 40.

12 Jain, G. R., Cosmology, Old and New, Bharatiya Gyanpith, Delhi, 1975, p. 65.
14 Yativrsabha Acarya, Tilloyapannatti; Jivraj Granthamala, Sholapur, 1955, p. 13.
15 Sikdar, J. C., Concept of Matter in Jain Philosophy, PVRI, Varanasi, 1987.
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Table 1 Various Classifications of Skandhas or Molecules by Jainas

Nos. Classes Names

1 2 Gross and Fine

2 3 Skandha, Skandhdesa, Skandhapradesa

3 3 Transformable by internal, external or mixed
causes

4 6 Gross-gross, Gross, Gross-fine, Fine-gross, Fine,
Fine-fine

5 233 23 Varganas (detailed later)

6 53016 With respect to five qualities as primary and

secondary (detailed later)

The second classification is based on matter in general where three
out of four varieties should be skandhas. Accordingly, the canonical
sizes should be less than one-fourth the size of a skandha.'® Here, one is
unable to guess about the meaning of skandha whether it is diatomic or
polyatomic. If it is diatomic, the skandhdesa will be atomic and the third
class will be sub-atomic. In other words, the canonical atom should be
divisible which seems undesirable. This suggests the Jain’s illustrative
equations of these terms are not correct. Javeri, on the other hand, takes
a real view of defining skandha with grosser bodies and the other terms
being its conceptual divisions and skandha by themselves.!” The skandha-
pradesa, in this way will mean a single molecule of an element or com-
pound consisting of number of atoms possessing the property of the
skandha itself. The other classifications have already been described
elsewhere. They seem to be more philosophical than scientific.

Methods of Formation of Molecules or Skandhas

The formation of molecules takes place by combination or aggre-
gation of atoms according to the theory of Bonding proposed by the
Jainas and discussed elsewhere.'’® When small number of atoms combine,
they form sense-imperceptible molecules. When many atoms or molecules
combine, they form gross molecules. It is stated in literature that
combination takes place by three methods.®

16 Vacak Syama, Arya, Prajnapana Sutra-1, AP Samiti, Beavar, 1983, p. 31.
17 Javeri, J. S., Atomic Theory of the Jainas, Jain Visva Bharati, Ladnun, 1975.
18 Jain, N. L., Chemical Theories of Jainas, Chymia, 11, 1, 1961, p. 11.

» Jain, G. R., op. cit., p. 140.
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(i) By division or dissociation of molecules of bigger size to smaller
ones.

(ii) By association or sharing of atoms together.
(iii) By a mixed process of association and dissociation.

The dissociation may take place by internal or external causes as in
radioactivity or process of ionization. We also know today that it may
also take place thermally, by application of pressure or bombardment.
It is said that these methods are akin to the three types of valency or
bonding of current science subject to certain modified version of tradi-
tional opinions.

Ugnasvami and Pujyapada?® have pointed out that sense-perceptible
molecules are formed by the mixed method of association and dissocia-
tion. The latter has illustrated this point by saying that a fine molecule
may be split and its parts may combine with other bigger molecules to
form a gross molecule. However, Shastri?! has raised a point whether
Umasvami’s aphorism should mean a mixed process or two individual
processes. Grammatically, the dual number in the aphorism should
mean two processes rather than a single one, otherwise, there should be
singular number in the aphorism. There must be some specific aim in
this composition the commentators have not elaborated. However,
it is quite common to have visible molecules by combination of atoms or
fine skandhas. Shastri seems to be right to seek how division as a single
process can yield gross molecules. There are, however, a number of
examples today to prove this. Sulphur Dioxide or Carbon Dioxide are
canonically invisible gases and they, on thermal or electrical decom-
position, give solid visible sulphur or carbon skandhas. Jain??* has
exemplified these processes by formation of hydrochloric acid and ionisa-
tion of air representing combination and division respectively. Hence
visible skandhas are formed bothways and the corresponding aphorism
should mean two individual processes. However, examples of molecular
formation by combination of the two processes are also available. Thus,
aphorism concerned seems to be superfluous in view of aphorism
‘bheda-samghdatebhyah  utpadyante’. This point requires closer
examination.

2 Jain, G. R., op.cit., p. 146.

3 Shastri, JML., ‘Jain Sastron-me Vaijnanik Sanket, Pt. Jaganmohanlal Shastri
Sadhubad Granth, p. 228,

2 Jain, G.R., op. cit., p. 146.
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Conditions for Formation of Skandhas or Molecules

Normally, the various types of motions of the molecule-forming
atoms are elastic in nature. They are not only irregular but they are
non-bonding also. This poses a problem as to how the bonding takes
place and molecules are formed. This may be assumed that the bonding
‘takes place due to contact and collisions among the atoms and bonding
entities. The contact may be partial or whole. It is said that the contact
by whole leads to homogeneous molecules like milk water and hot iron.
But, of course, only contact does not lead to molecular formation, it
must be forcefully colliding and bond forming. There is collision, but
it may lead only to change in speed only.2® Different atoms combine
when there is sufficient difference between the velocities of the combining
atoms. This could be either internal or induced. This causes inelastic
collision leading to bonding.

Besides contact and bonding collision, difference in the nature of
the bonding atoms (positive or negative) also plays an important part in
bonding. This causes natural bond. This could also be formed in presence
of metallic catalysts like containers and micro-organisms and changes
in conditions like temperature (and now-a-days pressure too). The
production of natural sparks, burning of planets, eruption of volcanoes
are examples of natural bonding. Formation of clouds, rainbows, hail-
storms, lightning etc. are also other forms in which molecules are formed
though they represent physical aggregation in most cases. Thus, we have
physical, physico-chemical and chemical bonding molecules under
different conditions. We thus find that the conditions of bonding men-
tioned in literature are nearly the same as are known today to every High
School student. However, many more agents like light etc. are now
available for this purpose.

Functions of Molecules or Skandhas

The molecules have three major functions to perform. The first is
physical or physico-chemical. The molecules of our body, mind and other
organs are there for proper functioning of our life. Current scientists
have found the basic unit of the living as protoplasm which has a com-
pany of molecular structures including nucleic acids. But how this com-
pany of non-living molecules bring about life ? This is the problem and
a dividing line between science and philosophy.

23 Nemicandra Cakravarti, op. cit., p. 267.



OCTOBER, 1990 65

The second function of the molecules may be taken as spiritual or
suprasensual. The living beings have feeling of pleasure, pain etc. These
depend on physical environment and changes therein which is all mole-
cular. These actually effect the sensing system of our bodies leading to
the corresponding sensations. These environments are very fine and
consist of even the karma particles. Besides, our own actions and their
effects also lead to a variety of reflex actions and reactions producing
characteristic aura around the body. Thus, the molecules not only create
our lives, but they effect its course also indirectly. All our tendencies
towards better thoughts and actions are governed by the quality of karma
molecules getting in and out of bodies. We require better type of mole-
cules for better lives.

The above functions are related with our lives directly. However,
the most important aspect of skandhas is their capacity to maintain,
modify and form newer and changed objects of different types of mole-
cules. This capacity is the base for development of modern amenities.
The purification of water by alum, production of butter from milk,
purification of metals by borax and alkalis are examples of utilitarian
changes of chemical nature. The capacity of skandhas has been studied
by the scientists extensively and as a result, we have a world full of enter-
taining materials. Could we say these materials will not lead to our
spiritual development ?

Bhagavati and Umasvami mention the six embodiments (earth to
trasa kaya), five bodies, speech, mind and respirations as the effects of
skandhas. They also mention 14-16 manifestations of skandhaswith some
variations with Uttaradhyayana 16%* and Umasvami 1425, These consist
of some physical energies and some properties in which changes are
observable. They are discussed under the physical contents.

Properties of Skandhas

All fine and gross skandhas have all the general and special properties
of matter. There are eight general and six specific properties. These have
already been described. Besides, it may be mentioned that each molecule
has cohesive or adhesive force inherent in it so that it could combine with
its own or different type. There is a variety of action, or motion including

24 Sadhvi Candanaji (ed. & tr.), Uttaradhyayana, Sanmati Gyanpith, Agra, 19/6,
p. 380.
28 Jain, G. R., op. cit., pp. 122 and 130.
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rotation, vibration and translation. Translatory motion has highest
force for chemical bonding. There are some technical terms used in this
connection like parispanda and parivarta etc. which have been explained
by Sikdar.

Description of Specific Skandhas

The finite variety of skandhas can be seen to exist in four specific
forms—earth, water, air and fire. Kundakunda mentions them as dhgtus.
The four mahabhiitas of the Buddhists and four types of basic atoms of
Vaisesikas remind us of some conceptual similarity. It may be suggested
that they represent the various states of matter rather than the specific
skandhas. Thus, the earth represents the solids, water the liquids, air
the gases and fire the various forms of energies. This statement is suppor-
ted by the fact that the seers have enumerated a variety of earth ranging
between 21-40. However, this becomes a little doubtful when one finds
that they have classified water, air and fire only in their naturally occurr-
ing forms. How they could overlook the enormous variety of liquids like
oil, butterfat, gsavas etc. and gases is a matter of surprise and clarification.
Another fact stated in canons is that all these skandhas are termed as
living during their growth and development.2® Their hardness or
adhesiveness has been taken as sign of livingness. However, they turn
non-living when heated or cut. We will describe them as in canons.

The Earth

The earth, representing the class of solids, is characterised by
different degree of hardness. It has valuables under and over it.
Acaranga®” and Malacara® have classified the earth in the first instance
followed by others later. The description is based on its assumption of
being one-sensed. It has been classified in four categories of earth,
earth-body, earth-creature and earth-soul. Out of them, the first and
second are clearly non-living, the third has been called living because of
its being substratum for living entities, it is non-living. The fourth variety
seems to be only living about which mno clarification is available.
Currently, it is debatable whether living characteristics apply to earth
as a class. However, it has been shown to have many types.

26 Muni Nathmal, Dasavaikalika : Ek Samiksatmak Adhyayan, S. T. Mahasabha,
Calcutta, 1967, p. 113.

21 Santi Suri, Jiv Vicar Prakaran, Jain Mission Society, Madras, 1950, p. 23-25.

8 Battakeracarya, Mulacara-1, Bharatiya Gyanpith, Delhi, 1984, p. 177.
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The earliest earth classification is traceable in Dasavaikalika
(i. e. 427 B. C)). It mentions only three types—bhiti, §ilG and binding
materials. Later on these types have been expanded. Scriptures mention
its two broad types: soft and hard. The soft one has five or seven-coloured
varieties as shown in Acgrgnga and Prajhapapa®®

Red, green, yellow, white, black earths (dcararga)

Red, green, yellow, white, black, pandu and papak earths
(Prajniapana)

Perchance these refer to various colored soils found in nature,
The hard types are shown in Table 2 as found in literature. Though
there seems to be a large amount of similarity in these types, still some
addition and deletions forecast many informations. The Acardnga
earths contain all solids, the 14 gems being additional to the list totalling
35. In the second classification of about 250 years later, not only gems
get included in the list but their number also increases from 14 to 18.
Moreover, mercury is also added to metals. This is an exception to
the class of solids. This suggests that mercury was discovered or put
to use between 300-500 B. C. Though Santisuri follows Prajfiapara, but
it has curtailed the number to 21 by condensing the gems to 3 types and
seven metals to one type. Some new substances like chalk and soda
have also been added with the exclusion of diamond and pebbles etc.
Amritacandra Suri2® follows Miilicara with 21 substances and 15
gems making 36 earths. It excludes mercury and soda but includes
copper sulphate. The last two classifications add pewter in metals which
is actually an alloy. Amritacandra Suri has made the Masargalla variety
into two varieties.

On Chemical examination of these various earths, it is seen that
they contain elements, compounds, minerals, mixtures and gems known
during different canonical periods. The earths are said to be the carrier
of a variety of valuables. Dasavaikalika mentions 24 valuables including
some trees and medicinal plants but excluding cereals and pulses.3?

Gold has an important status among all the solids, used for coins,
ornaments and medicines. It is anti-poison and all proof. Its purity is

% Vacak Syama, Arya, op. cit., p. 31.
8 Kundakundacarya, Astapahud, Jain Sansthan Mahavirji, 1970, p. 177.
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judged by heat resistance, beating, rubbing and drilling. It was assumed
that when lead was converted into gold, many factors including vital
force worked. It is obtained by heating its ore with salt and borax.
Other metals are also obtained similarly. Artificial gold has also been
mentioned in Niryuktis,3® Tempering is one of the ways to improve
the quality of iron. Descriptions about other earths or metals is not
available in canons.

The -above description about solids seems to be quite small and
incomplete when compared with the current knowledge. Still it proves
the ancient scholars did observe what was existing. The Vaisesikas3?
have only three types of earth-soils, stones and minerals and immobiles
(vegetable kingdom). The Jainas do not have this last category. Table 2
suggests Jainas advancement over Vaisesikas in this regard. The Buddhists
have not ‘much to offer in this matter.

The Water Class

Like earth, water represents liquid skandhas. They are divided in
two classes—fine and gross. No examples of fine variety are available,
However, gross water could be of three types—paniya (water), pan (alco-
hols) and parak (medicinal waters). Fludity is the chief characteristic of
this class. Ordinary water has two variety overground and underground.
They have been sub-classified in different Agamic periods as shown in
Table 3. The Prajfiapana gives the best classification with 16 varieties of
water liquids including all the three major varieties. Malgcgra and
Amritacandra have nothing special. Santi Suri has seven varieties on
which earth rests. There are two types of creatures found in water-air-
bodied and waterbodied.?® The normal water is purified by boiling or
by using alum, It is said that the ascetics should use the water cooled
after boiling. The pure water becomes substratum for micro-organisms
when kept for 12-24 hours. Fermented or lemon waters are acidic which
increases on keeping them longer due to further fermentation

81 Kundakundacarya, op. cit., 36 p. 224.
32 Prasastapadacarya, op. cit., p. 89.
33 Muni Nathmal, op. cit., p. 117.
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Table 2 Various Types of Earths

Uttara- Acaranga Milacara Prajiigpand Santi Suri
dhyayana Tattvgrthasara
40 35 36 40 20
1. Soils Soils Soils Soils Soils
2. Stones Stones Stones Stones Stones
3, Slabs Slabs Slabs Slabs
4. Pebbles Pebbles Pebbles Pebbles
5. Kirelak
Metals
6. Iron Iron Iron Iron Gold etc.
7. Copper Copper Copper Copper
8. Lead Lead Lead Lead
9, Silver Silver Silver Silver
10. Gold Gold Gold Gold
11. Mercury Mercury
Alloys
12. Pewter Pewter Pewter
Non-metals

13. Diamond Diamond Diamond Diamond

Mineral/ Compounds
14. Salts Salts Salts Salts Salts
15. Usam Usam Usam Usam Soda
Sulphate
16. Yellow Yellow Yellow Yellow Yellow
Orpiment  Orpi Orpi Orpi Orpi

17. Vermillion Vermillion Vermillion Vermillion Vermillion
18. Realgar Realgar Realgar Realgar Realgar
19. Ant. Sulph. Ant. Sulph. Ant. Sulph. Ant. Sulph. Saquviranjan
20. Mica Mica Mica Mica Mica

(5 color)
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21,
22,
23.
24.

Uttarga-
dhyayana

Sand
Fine-sand

Acaranga Milacara

Sand
Mica-sand

Natural Substances

25.

Coral

Gems

26.
27,
28.
29.
30.
31
32.
33.
34.
3s.

36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.

Gomed
Rucak
Sphatik
Lohitakga
Marakata
Masargalla
Bhujmodak
Anka
Indranil
Candra-
prabha
Vaidurya
Jalakanta
Saryakanta
Candana

Gairik
Pulak
Saugandhika
Hansagarbha

Coral

Gomed
Rucak
Sphatik
Lohitakga
Marakata
Masargalla
Bhujmodak
Anka
Indranil
Candra-
prabha
Vaidurya
Jalakanta
Saryakanta

Mapikanta

JAIN JOURNAL

Prajfigparg Santi Suri

Tattvgrthasdra
Sand Sand
Mica-sand . Sand
Chalk

Copper

Sulphate

Coral Coral Coral
Gomed Gomed
Rucak Rucak Gems
Sphatik Sphatik Sphatik
Lohitakgsa  Lohitakga  Jewels
Bappaka Marakata
Masargalla  Masargalla
Bhujmodak

Arnka Anka

Indranil Moch or Nil
Candra- Candra-

prabha prabha

Vaidurya Vaidurya

Jalakanta  Jalakanta
Siaryakanta Siryakanta
Candana Candana

Gairik Gairik

Pulak Pulak

Saugandhika Saugandhika
Hansagarbha Hansagarbha
Pandurang

Riicakanka .
Pugparaga, Baka .
Rucakanka



OCTOBER,

1990

71

where alcohol of vinegar is produced. These waters should not be used
as common drinking waters. The Prajfigpara description about the
sources of water are quite statisfactory. But they describe only solid and
liquid water. The gaseous water does not find any mention.

Table 3 Various Types of Water in Jain Canons

Uttara-
dhyayana
5

Overground
Waters
Dew

Ice

Mist

Hails

Waterdrops
on greengrass
Underground
Water

Udaka

Dasavai-
kalika
5

Dew
Ice
Mist
Hails

Waterdrops
on gr. grass

Udaka

Tattvarthasara

Waterdrops
on gr. grass

Prajiigpandg

21

Dew
Ice
Mist
Hails

Waterdrops
on gr. grass

Pure Udaka

Cold

Hot (spring)
Alkaline
Slight acidic
Acidic

Santi Suri

7

Dew
Ice
Mist

Waterdrops
on gr. grass

Rain water
Dense water
Water, well,
river

etc.

Salt/sea water
Wine (Varupa)

water

Milk (Kgira)
water

Butter
(ghrta) water
Sweet (cane)
water
Rasodaka
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The old literature does not contain much about alcohols and medi-
cinal waters. These form the subject of other faculties. However, it has
been pointed out that they should not be used for better health and
spirits. Amritacandra has described alcohol as a source of many micro-
organisms and it causes intoxication and idleness.®* Butter is also
produced by a similar process. One does not have much description
about liquid oils. However, butter and oils form a class of liquids which
are water insoluble. Many other liquids are water soluble. They are
described to some extent in Ayurvedic texts.

It seems from the above that there were three types of liquids in
use in olden times. The number of liquids is enormous today. Their
properties vary. The earlier description of general properties show that
quite a good number of properties of liquids are found in cannons.
The Vaisesikas®® have sea, river, dew and ice water with many other
varieties not mentioned. This is much less than what is described in
Jain literature. The Buddhists have also a similar case as with the earths.

The Air or Gaseous Skandhas

As earlier, the air should represent the gaseous class of substances.
They move obliquely. Formerly only colorless gases might be known
which could not be visible to the eye but other senses could sense them
by their blowing, flowing or smell. It seems, however, that no other
gas except air was known in canonical periods. That is why only various
types of air are described in this category. The earths and water fare a
little better in this regard.

Air has been classified differently in different periods as shown in
Table 4. The Da$avaikalika classifies it in seven types—a common sense
view. But there is a peculiarity. Air from mouth is also included in it
which is now taken as chemically different from normal air in the sky.
Other airs may be called non-violent airs or breezes. Prajiiapana has
a better classification of air consisting of seventeen varieties depending
on direction, velocity, action or physical state. Santi Suri has eight
varieties which include air from mouth and some other Prajfigpana
varieties. It has excluded all directional winds. Battaker and Amritacandra
have seven varieties excluding mouth air. All these categories do not
include air from mose without which our life would be in danger.

3 Amritacandra Suri, Purusarthasidhyupaya, D. J. S. N. Trust, Songarh, 1978, p. 61.
¥:  Prasastapadacarya, op. cit., p. 96.
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Perchance, this could be taken as included in mouth air though it is
compositionally different. Of course, if the concept of prgsas as sub-
stance is taken, respiration may include it.

Some properties of air find mention in canons. It has been said the
air helps combustion while whirl-wind obstructs it.3¢ It is inhaled and
exhaled by the body. Its material of molecular nature can be proved by
its obstruction or subjugation.3? Bhagavati mentions its property of
expansion and contraction.” There are many types of- micro-organisms
in air. Their properties have come to science quite late in Pasteur’s time.

Table 4 Various Types of Airs in Jaina Canons

Uttara- Milacara  Prajfapanra SantiSuri  Dasavai-
dhyayana  Tattvarthasara kalika
6 7 19 8 7
Wind Wind Wind Wind Fan air
blowing blowing blowing blowing
1. Upwards Upwards Upwards Upwards Leaves air
2. Downwards Downwards Downwards Downwards Air, breeze
3. Whirlwind Whirlwind Whirlwind Whirlwind Air, cloths
4. Singing air - Singing air Singing air  Singing air  Air, hand
5. Denseair Denseair Denseair Denseair Air, feather
6. Breeze, Breeze Breeze Breeze Air, mouth
pure air
7. —_ Rarefied air Rarefied air Rarefied air _—
8. —_ — Air from Air from —
mouth mouth
9-16. — —_— Air of 8 — —
directions
17. — — Stormy air — —
18. — — Air destructive — —
19. — — Wind in waves — —

Though air is skandha, but there is no mention whether it is a mixture
or compound. The canons contain meagre physical or chemical proper-
ties of it. It is now known that there are many gases besides air, some

3¢ Kundakundacarya, op. cit., p. 442,
7 Jain, S. A., op. cit., p. 146.
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colored and others colorless. They could be liquefied and solidified.
They could be put to large number of uses.

The Vaisesikas® also have obliquely moving air which is recognised
by touch and inferred by a hot a cold touch, production of sound and
vibrations and by causing lighter bodies to float in sky. Despite mention-
ing its innumerable varieties, they have pointed only inhaling and
exhaling air present in all parts of the body. Its obstruction has also been
mentioned. It is said that it causes biochemical processes to proceed and
the body to run, a fact not mentioned by the Jainas. The Buddhists
have air as a primary matter with not much details about it.

The Fire or Taijasa Skandhas

The fire or taijasa skandhas represent various types of energy parti-
cles. Some of them like light are visible by sense of sight while others are
perceived by senses other than sight. Basically sun-rays or fires are called
taijasa. They are hot by nature—a point not mentioned in literature but
observed physically. That is why sound energy has not been called taijasa.
The Prajfiapara® classifies these skandhas in two—fine and gross forms.
It is the gross variety that has been classified in canons and shown in
Table 5. The flames (with or without light) are the known forms of gross
fires. Dasavaikalika® gives seven forms of fires while Prajiagpara des-
cribes at least twelve forms. Others mention their own numbers. But if
one takes pure fire as fire produced without fuels (i.e. by striking stones,
rods or bamboos and gems (fire-burning through glass or gems) and star
burning, electric lightning etc. are all included in the w/kg variety, then
there is not much difference in the varieties of fires by different authors.
1t may be guessed that those mentioned ones are not the only fire skandhas,
but there may be many others as the authors use the term etc. They have
domne so in case of water and earths also.

The above taijasa skandhas have three aspects : heat and/or light
and electric lightning which is produced by difference in charges. Thus,
it may be inferred that the term taijaga has included energies (of today)
known during the canonical periods. The important point to be noted
here is that the electric lightning or its forms in the sky have been taken
as fire skandhas. These are natural forms of electricity. All these are
described in Physics rather than Chemistry of today.

38 Prasastapadacarya, op. cit., p. 118-20.
®  Vacak Syama, Arya, op. cit., p. 46.
40 Muni Nathmal, op. cit., 26, p. 112.
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Table 5 Various Types of Fires in Jaina Canons

Uttarg- Dasavai- Tattvgrthasara Prajiapara  Santi Suri
dhygyana kalika
Burning coal Burning coal Burning coal Burning coal Burning coal
without without without without without
smoke smoke smoke smoke smoke
Straw/ Straw/ Straw/ Straw/ Straw/
cowdung cowdung cowdung cowdung cowdung
fire fire fire fire fire
Flame Flame Flame Flame Flame
Ulka Ulkg Ulka Ulka
Pure fire Fuelless fire  Fuelless fire Fuelless fire  Fuelless fire
Electric Electric Electric
lightning lightning lightning
. Halfburnt Halfburnt ..
wood fire wood fire
Common fire Common fire
Star fire Star fire
(kanak)
Lamp fire Lamp fire .
Fire by rubbing
Gem fire
Nirghat fire

Shastri** has raised a point on the nature of taijasa body, fourth
out of five bodies, living beings possess. It is the cause of heat, activity
and digestion in the body. It is said to be fire invisible, devoid of impedi-
ments, caused by supernatural powers and luminating others while
luminous by itself. It consists of an aggregate of infinite real atoms
which are infinite times the number of atoms in the earlier bodies. Due
to dense packing, it becomes finer. This luminous body is made up of
energy skandhas or taijasa vargas@s®® whose size is between ghgraka
(heat ?) and bhaga vargaras. This point has been commented upon
earlier. Jain and Javeri®® have called it electrical or electromagnetic
in nature. This is found in every living beings from birth to death. Per-
chance heat or ghara is converted into this energy for the body to be
active and living. It may itself be inactive but it makes the others

41 Shastri, J. M. L., op. cit., p. 228.
#*  Nemicandra Cakravarti, op. cit., p. 268.
# (a) Jain, G. R., op. cit., p. 57 ; (b) Javeri, J. S., op. cit, p. 116.
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active. Thus, the taijjasa body is thermal or electrical form of the
fire skandhas.

Akalanka*t has described this body in thirteen ways. Accordingly
its luminosity is as white as conch. It produces anger and happi-
ness in the living and creates burning and combustion in others. Its size
is innumerableth part of an angula, i. e. less than 1045 cm. It is infinite
and universal. It has a max. age of 66 sagaropama—a unit difficult to
define at current state of our knowledge. These points are based on the
skandha nature of taijasa body and require deeper studies for compara-
tive evaluation.

Thaker4® has raised one more point regarding the livingness of light
and electricity. Current Science points out their non-living nature
though the canons tell us these could be both ways. For example, air is
necessary for life and lamps cannot burn without it. In contrast, electric
lamps burn only in an airless atmosphere.

The Vaisesikas?® presume taijasa atoms with hot touch and white
glistening color. They consist of four forms—fuel fire, sky fire, bio-
chemical fire and mineral fire. Out of these, the Jainas have only the
first two. The biochemical fire or heat is produced in the body by which
it functions. The taijasa of Jainas has been taken as heat energy. They,
however, have electrical zaijasa body too in addition. The mineral fire is
nothing but gold obtained from minerals. This is not acceptable to the
Jainas who also do not agree to the exclusive nature of hot touch to
the fire skandhas which include gem fire also. Bauddhas have taijasa as
a skandha with hotness causing cooking of materials.

Conclusion

The above description of molecular theory and specific skandhas
of Jainas confirm, once again, that the theoretical concepts in this regard
stand on better footing. The description of visible or gross world seems
to be quite incomplete and small'in comparison to our current know-
ledge. It must however be admitted that Prajigpara gives the best details
of the period. Another fact emerging from the above is that the canons
have differing or modified contents in nearly every specific case. It is,
therefore, very necessary to collect and coordinate the material to present
it in a uniform way.

4¢  Bhatta, Akalanka, Rajavartika-1, Bharatiya Gyanpith, Delhi, 1954, p. 153.
4 Shanti Suri, op. cit., p. 29-32.
4 Prasastapadacarya, op. cit., p. 97.



Jain Theory of Measurement and Theory
of Transfinite Numbers

NAvVIYOT! SINGH
[From the previous issue]
Jain Theory of Measurement and Hierarchy of Actual Infinities

Notion of measure is central to Jain ontology and to an overall
intellectual enterprise of Jain theoreticians. The Jains had a passion for
giving measures of plural facets of reality right from the early days of
Jainism. Integral part of their cosmological concern was measures
of various facets of geographical, geological and astronomical realms.4
Measures of various classes of souls with respect to their spatial extent,
temporal stability and population was a unique and passionate concern
of Jain thinkers.%2 It is only in this context that the theory of physical
infinities and transfinite numbers was evolved by Jain theoreticians.

Reality for Jain thinkers was characterised by a unified simultaneous
presence of apparently contradictory fact of change and the fact of
permanence of change.*® Permanence and change (origination, cessa-
tion) together characterised substrate of real and it was dialectics of
the two that formed basis of Jain philosophical thought. This essential
dialectics of permanence and change was apprehended with the concepts
of dravya and paryaya.** Dravya was the principle of continuity which
remains unchanged through the changes and parygya was the principle

41 Jain cosmos was divided into 3 sections (a) Urdhvaloka—astronomical realm (b)
Adholoka—geological realm (c) Tiryakloka geographical realm.

For details of this cosmological division see Ganitanuyoga.

43 Satkhandagama, its commentary Dhavala and Nemicandra’s Gomatasara. Most
ancient attempt to this end can be found in Bhagavatisutra and
Anuyogadvarasutra.

43 Central Jain ontological dictum was/utpadavyayadhrauvyayuktam sat/‘real is
endowed with origination, cessation and persistence’, Tatvarthasutra. Also Prava-
canasara [23].

44 Hemacandra formulates it as central epistemological dictum in Pramanamimamsa/
pramanasya visayo dravyaparyayarthika vastu/ ‘object of knowledge are entities
having dravya as well as paryaya aspect’.
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and sophisticated sensitivity towards relations of actual infinities com-
pared to a simplistic dictum that all infinities are equal. Now we will
reconstruct alpabahutva or order of actual infinities embodied by dravya-s.

According to Jain cosmological dogma whole space (dkdsa dravya)
is divided into cosmos (loka) and non-cosmos (aloka) which envelops
cosmos.?® It is only in the cosmos part of space that other 5 dravya-s
are to be found.** Non-cosmos part of space (alokakdsa) being only an
empty place, completely empty place. Thus all the 5 dravya-s are bound
within cosmosonly. Within this boundedness of cosmos infinite parygya-s
exist and can happen: This is a reason why actual infinity as embodied
in total space or gkase dravya is higher in cardinality than the actual
infinity embodied by other five dravya-s and cosmic space (called
lokakasa). All dravya-s except time have being in bodies with spatial
extension and are called astikdya.5! In other words all dravya-s except
-time are measurable in spatial units. Time according to Jain thinkers is
incommensurable with space and has an independent measure orthogonal
to space.5? At an instant all spatial entities in cosmos share one and the
same moment and at next moment whole cosmos shares one and the
same next moment.% Time in a sense witnesses all changes in all the
infinite things in cosmos as it is beginningless and endless. In this
precise sense actual infinity of time has higher cardinality than the actual
infinity contained in the cosmos at an instant. And dharma, adharma,
Jjiva and pudgala are contained in totality at an instant in the cosmos.54
Hence, cardinality of time is higher than the cardinality of actual in-
finities embodied in dharma, adharma, jiva and pudgala astikaya

Sthanangasutra [2.152}.

80 Uttaradhyayanasutra [28.7), quoted in Ganitanuyoga {p.5), says that 6 dravya-s are
found in loka. And absence of 5 dravya-s in aloka is said in Bhagavatisutra [part 1
pp.230, 231}, and the same is quoted in Ganitanuyoga [2.44]. See also
Pancastikayasara [1.3].

Bhagavatisutra [Book 3, p.315). Pravacanasara (2.43.2) says that astikaya means:
having spatial magnitude, kaya being collection of space points. Ibid [2-45] says
that time dravya has no space point hence can have no kaya. Thus time is called
nastikaya dravya. Also see Pancastikaya [1.4 and 4.102).

This point has been discussed at length by Navjyoti Singh [1984].

Dhavala [IV, p. 315] quotes from archaic source about moment of time in a poetic
way/rayananam rasi iva te-kalanu muneyavva/‘moment of time is spred over space
point like 2 thread of pearls’. Pearls or space points, are glued together with a
thread of moment of time, the same moment of time.

84 Sthananga Sutra [4.493].

b

5

5
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dravya-s. Out of these four dharma and adharma astikaya-s are coexten-
sive with lokgkasa®® and hence have the same cardinality. This is said
as each and every space-point of lokgkasa has one point of dharma and
one point of adharma only. But each space-point in /oka can have many
Jivastikdya and pudgalastikiya.®® Jains contend that within a body of
a soul many souls can reside as in one organism of an animal many
micro organisms live. In other words jiva and pudgala admit of super-
position much like waves in modern understanding.5? Jiva and pudgala
are denser than the space which makes room for it. Thus cardinality of
Jiva and pudgala is higher than the cardinality of lokgkasa but is lower
than the cardinality of time as explained earlier. Jain thinkers regarded
cardinality of pudgala to be higher than the cardinality of jiva because
one soul is capable of adopting infinite bodies as they believed in the
dogma of transmigration of soul or rather undestructibility of soul.
In the cycle of transmigration one soul can adopt infinite bodies and
infinite souls can adopt infinetely infinite bodies. Thus the cardinality
of actual infinity embodied in soul dravya has to be less than the cardi-
nality of actual infinity embodied by pudgala.

Thus the cardinal hierarchy of dravya-s or alpabahutva of dravya-s
is : Akasastikaya > Kala dravya > Pudgalastikaya > Jivastikaya >
Dharmastikaya=Adharmastikaya.® The lowest cardinality being equal
to the cardinality of cosmic space or lokgkasa.

For Jain theoreticians each of the dravya-s is capable of harbouring
infinite modification (synchronic as well as diachronic) and are actual
infinities and are all related to each other omly in the framework of
cardinality. We have formulated rational behind the order or framework
of cardinality of actual infininities embodied by dravya-s. These actual
infiinities are ontological entities representing six global principles of
continuity and conservation. They are in a sense global physical actual
infinities and their cardinal relations have also been arrived through
physical argumentation. To understand entities smaller than global

85 Sthanangasutra [4.495), Tatvarthasutra [5.13] and Dhavala [111, p. 29, gatha 9).

88 Sthanangasutra [1.254] says that at one space point infinite material monads can
be found. Tatvarthasutra [5.15, 16} compares soul with lamps whose light is the
domain of soul. As in a room many lamps can be kept with equal domains so
innumerous souls exist in same spatial domain.

57 It is only because of possibility of superposition that in asamkhyata pradesi cosmos
ananta souls and anantananta material monads can be contained.

% This hierarchy can be constructed from hierarchy of actual infinities given in
Dhavala [111, pp. 30-31].



OCTOBER, 1990 81

entities of dravyg-s there is a need for understanding infinitesimal ele-
ments of these grand actual infinities. This is imperative for under-
standing or developing relative measures of infinitely many entities in
the world. Deeper probing of infinitesimal elements led to developing
more precisely idea of cardinality of infinities. The investigation into
infinitesimals led to what can be called mathematical inquiry. This
investigation was called by the Jains alaukika ganita. Understanding
of nature and relations of infinitesimals gave rise to what we have called
elsewhere Jain theory of measurement. Based on the infinitesimals,
mathematics of transfinite number could develop and also theory of
measures of various entities in the world. Here we would give one example
of how idea of infinitesimal gave rise to a mathematical method of one-
to-one correspondence for ordering non-global actual infinities.%®
Jains contended that total number of wretched souls (almost unfit for
liberation called mithygdrsti jiva rasi) though infinite are more than the
actual infinity representing past time. Dhavala gives very curious proof
for this with the help of a thought experiment. Dhavald says that keep
all souls of mithyadrsti in. one conceptual pond and all the past in other.
Notice that both these ponds have infinite elements. Then remove one
element from one pond and correspondingly one element from other.
Keep removing one-one element from each pond. We will find that
pond of elements of past gets exhausted whereas elements of mithyadrsti
jive ponds remam. As the past has ended but wretched souls remain
in present. Thus mithyadrsti jiva has higher cardinality than the cardi-
nality of time instants of past. This is because we see mithyadrsti jiva
in present time and they have been always there. If mithyadrsti souls
were less thap the time-instants of past than they all would have attained
liberation by now and there would have been no wretched soul at present.
Jains hold that all souls intrinsically are capable of moving higher up in
spiritual ladder and attaining liberation. Removing a soul from pond
of mithyadrsti is equivalent of moving up in spiritual ladder by the
soul through transmigration. This is a fine example of one-to-one corres-
pondence method for determining cardinal relation of actual infinity
which was possible because of notion of elements of actual infinity.
Finding cardinal relation this way is exact and leads to consistent
hierarchy of actual infinities. Any consistent hierarchy of actual in-
finities needs mathematical theory of transfinites. The Jains developed
such a theory on the basis of their understanding of infinitesimal elements
of dravya-s.

8 Dhavala [1I1, pp. 28-32).
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The Jains considered dravya-s to be of two kinds® from the point
of view of infinitesimals : (a) Those whose elements are rigidly bound
to make just one bounded whole. Their oneness can not be broken
physically . though conceptually they contain infinite elements. These
are dharmdstikdya and adharmastikaya coextensive with and having
this property in common with lokgkasa. And (b) those whose elements
are not rigidly bound and admit of unending multitude compared to
(a) kind of dravya-s. These are rest of the four dravya-s. This is an
important distinction as it is very significant for the distinction of
asamkhygta and ananta kind of mathematical actual infinities or trans-
finite numbers. The infinite elements of each dravya-s are of two kinds
from a mathematical view point because of abovementioned distinction.
Infinite elements of rigidly bounded dravya-s were called by Jains asam-
khyata bhaga (innumerableth elements) and infinite elements of loosely
bounded dravya-s were called ananta bhaga. Both kind of elements were
indivisible, only difference being that elements of first constitute actual
infinity of lower cardinality than the elements of second. Asamkhyata
class of numbers have lower cardinality than agnanta class of numbers.
The elements of dharmastikdya, adharmastikdya and lokakasa were
space points (pradesa), that of jivastikaya were souls, that of pudgalas-
tikaya were material monads (paramanu), that of kala dravya were
moments (samaya), and that of gkgsa were space points (pradesa).
Actual infinity of dharma, adharma and lokakasa have asamkhyata
space-points,$! that of jivgstikaya have ananta souls that of pudgala
have ananta material monads, that of kgla have ananta moments, that
of gkasa have agnanta space points. According to Jains one soul has an
spatial extension because of its dstik@ya nature and it is a rigidly bounded
entity unbreakable into parts. Thus each soul had spatial extension of
asamkhyata space-points.®? In Table IV we have outlined elements and
hierarchy of actual infinities of ontologically important entities.

% Dhavala [1I, p. 29, gatha 9)/dhammadhammagasa tinni vi tullani honli thovani ;
vaddhidu jivapoggalakalagasa anantagana/‘‘dharma dravya, adharma dravya and
cosmic space, these three are same and rigid ; "and jiva dravya, pudgala dravya,
moments of time, space points at akasa, these due to more and more increase are
infinite times’’.

L Tatvarthasutra [5.7 and 5.13].

Pravacanasara [2.48] says that one space point, space occupied by a material monad,
is capable of giving room to monads of all entities.

2 Tatvarthasutra [5.8].
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TABLE 1V

Hierarchy of Global Actual Infinities in Increasing
Order of Cardinality

Dharmastikaya (asamkhyata space-points) ) Cardinality of
Adharmastikaya (asamkhyata space-points) '> Asambkhyata
Lokakasa (asamkhydta space-points) | b

Eka Jiva (asamkhyata space-points) J numoer
Jivastikaya (ananta souls) ]

Pudgalastikaya (ananta material monads) Cardinality of
Kala dravya (ananta time instant) Anant Y b
Alokakasa (ananta space-point) | <nante numoer
Akasastikaya (ananta space-point) J

In essence all these dravya-s are representable in three kinds of
infinitesimals. These are pradesa (space-point), samaya (time instant),
and paramdru (material monad).®® On the basis of these three infini-
tesimals infinite paryaya-s in each dravya-s is measurable. In fact all
actual infinites are evaluated on the basis of these three infinitesimals
by the Jain theoreticians. These three infinitesimals provided analytical
link between dravya and parydya aspect of reality. They provided
foundations of novel Jain theory of measurement. Unlike modern
transfinite number theory due to Cantor the Jaina continum had three
kinds of infinitesimals and not one.

Pradesa, paramgnu and samaya are uniquely related to each other
according to Jains. Pradesa was size of space occupied by one paramanu®t
and samaya was time takenfor a paramgnu to transverse from one pradesa
to another.®® Based of these three infinitesimals and the unique relation
between them Jains developed standard of measurement of parygya-s,
of all entities in the world.

According to Jaina thought only parygya aspect of reality was
subject to measurement and no dravya aspect of reality. That is, only

8 Sthanangasutra [3.328] / tao acchejja pannatta, sam jahasamae, padese, paramanu/
‘three unpiercables are said to be samaya (moment), pradesa (space point) and para-
manu (material monad)’. These three are also called, according to Sthanangasutra
[3.329-335], adhijja (divisionless), adajjha (indestructible), agijjha (unconsumable),
anaddha (unhalfable), amajjha (middleless) and apaesa (spatial extensionless).

%4 Pravacanasara [2.45 and 4.8].

3 Pravacanasara [2.47).
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changing facet of reality (fact of origination, cessation) is subject to
measurements and not permanent (dravya) facet of reality. This in
fact is a focal dictum of Jain theory of measurement. Change aspect
(paryaya) could be synchronic in the sense of difference in many things
at an instant or it could be diachronic in the sense of transformation of
things in time. Synchronic measure is possible either by countirig or by
spatial distance, area, volume measure where as diachronic measure is
possible by time interval measures. The minimal spatially cognisable
difference in things (paryaya) is the minimum unit of length/area/volume
and the minimal cognisable transformation of things (paryaya pari-
vartang) in time is the minimum unit of time interval. All other measures
will be multiple of the minimum measures and hence would be samkhyata
(numberable) measures. Interestingly the minimum unit of space and
time measure is constituted out of infinitesimals. The minimum unit of
time, called gvali, is constituted by asamkhygta (innumerable) instants
of time®® and the minimum unit of length or size, called ussanhasanhiya,
is constituted by ananta material monads.®? It is significant that minimum
measure of time interval is an actual infinity with cardinality of asam-
khyata number whereas minimum measure of spatial size is an actual
infinity with cardinality of ananta numbers. Why is it that such a dis-
tinction of asamkhyata and ananta cardinality is drawn for minimum
measures ?

Earlier we have shown that distinction between asamkhyata and
ananta was drawn on the basis of rigidly bounded and loosely bounded
actual infinities. Is avali, equal to asamkhydata moment, a rigidly bounded
infinity whereas length a loosely bounded infinity ? This is not the case
but actual infinities of minimum units of measures are determined from
the properties of infinitesimal moment and material monad. Length
can be measured on the basis of spatial extension of material bodies
only. As any conglomerate of material body is formed out of ananta
material monads and even a space-point can contain gnanta monads it
is understandable that minimum length is actual infinity of ananta
cardinality. For the minimum unit of time interval we will have to look
into character of samaya. We have remarked before that samaya, infini-
tesimal element of time, is time taken by material monad to move from
one space-point to another. This is a pragmatic relational definition of

¢ dnuyogadvarasutra {sutra, 357}, Dhavala [I11, p. 65 1.
7 Ganitanuyoga [p. 446], Anuyogadvarasutra [sutra 344}.
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samaya or kalaru (atom of time).®® Since there are asamkhyata space-
points in cosmos the time taken by a material monad to transverse whole
cosmos would be asamkhyata kalanu. Avali, a minimum measure of
time-interval, is a time taken for paramanu to transverse whole cosmos
(lokakasa) hence it has a cardinality of asamkhyata number.

Once minimum unit of time interval and spatial distance is founded
multiples of it would give numerbale (samkhyata) measures of events in
time and space. With minimum units of temporal and spatial expanse
as clements, sets of asamkhyata and ananta cardinality respectively can
also be made. With them duration of existence and size of any entity
(or paryaya) in cosmos can be measured. The Jains used these measures
extensively to draw our description of entities in geological (adholoka),
geographical (tiryakloka) and astronomical (urdhvaloka) realm as
well as measures for use in trade and statecraft.

Another tenet of Jain theory of measurement was that there are
three fundamental standards of measurement.®® These are : (a) dravya
pramara—standard of measure of density ; (b) ksetra pramana—standard
of measure of space ; and (c) kala pramana—standard of measure of
time. These three standards have been formulated on the basis of three
infinitesimals, (b) and (c) are understandable as they deal with measure
of space and time and hence infinitesimal of space and time. It is dravya
pramapa which stands out for explanation. It needs to be noted that in
Jain cosmos pudgala and jiva provide density to the world. In other
words their elements exist superimposed on each other. At a particular
space-point numberable, innumerable or infinite material monads and
souls can stay. Hence the densepess in the real world is entirely
independent of space and time. Dravya pramana includes measures of
weights and even number specially for qualifying number of souls of
various classes.

# In fact this definition of atom of time was source of confusion in Jain literature. It
is for this reason that many Jain thinkers call this definition apragmatic (vyavaha-
rika) definition. Pancastikaya [gatha 26). This is also related to early Jain contro-
versy whether time is an independent dravya or not. Tatvarthasutra [5.38]. For
detailed debate on it, see Dravyanuyogatarkana [10.14-19) and commentary on it.
This controversy can also be related to confusion in characterising asamkhyata as
finite number.

* There are actually four. The fourth one, bhava pramana, is just knowledge of the
first three so it serves no practical purpose in theory of measurement. Information
on standards of measurement is drawn from Anuyogadvarasutra [313-367].
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With these three fundamental dimensions of measurement it becomes
possible to pronounce measure of every conceivable thing. Once notion
of actual infinity is founded at ontological level and units of measure-
ment derived from infinitesimals of global actual infinities and further
developing of detailed standard of measurement the stage was set to
obtain detailed measures of entities of the world. All entities were actual
infinities in terms of three distinct infintesimals but a numerable
(samkhyata) counting of these actual infinities was possible. In fact this
exactly was the Jain notion of samkhyata numbers. Unlike asamkhyata
and ananta numbers the countable numbers samkhyata were not foun-
ded ontologically. Their existence is a posterior existence as they are
based on counting actual infinities. Countability of physical actual
infinities is an interesting aspect of the Jaina theory of infinities.

But if all entities in the world are actual infinity it is quite a task to
develop consistent theory of cardinal hierarchies as it should not violate
the order of things as given to us in the external world. Mathematics
of transfinite as well as detailed arguments of cardinality of global
actual infinities was developed just to fulfill this task by Jain
theoreticians. It was a self-imposed project of Jains to develop this
hierarchy so that ‘the world of experience is not violated and on the
other hand is comfortably reckoned with.

Since notion of actual infinity and notion of infinitesimal elements
were evolved on the basis of ontology and measure theory, even the mathe-
matics of actual infinities was rooted on the base of ontology and measure
theory. Difference between asamkhydta and ananta was made on the
basis of ontological reasoning at the same time these classes of actual
infinites were mathematically related transfinite numbers. Detailed
mathematical typology of asamkhygta and ananta were done to account
for different physical actual infinities as well as for the sake of mathe-
matical consistency. Mathematical reasoning was developed and adopted
solely to relate physically existent actual infinities. It is an externality
which gives it a content and not the intrinsic mathematical order as is
the case in the modern theory of transfinite numbers, though the intrinsic
constraints are not violated. It is only in this context that Jain mathe-
matics of transfinite numbers can be understood.

Most consistent and well developed mathematical reasoning of
transfinite numbers is to be found in that section of Dhavalg which is
concerned with locating cardinality of actual infinity of mithyadrsti jiva
of hell in accordance with different standards of measurement. Attempt
was to locate cardinality in alpabahutva order (order according to being
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more or being less) of mathematically exact actual infinities. In Appen-
dix" is reproduced that section of Dhavalg which gives mathematics
of transfinites while locating mithyadrsti jiva rdsi in order of alpabahutva.
Algebraic transliteration of the prakrit passage is also given in Appendix.
In Table V is given order of transfinites layed out in the text reporduced
in Appendix.

TABLE YV

Hierarchy of Ananta-S

N
2 -

log, log, (jaa) 28+1+8=p" asamkhyatasamkhydta (AA)

jpa 228 ]

log, (jaa) 28 class of jaghanya

log, log, (x) 28'+p =p" ? paritananta (jpa)

jpaz (22ﬁ)2 J

jaa 228 h

log,(x) 2B

log, log, (¥) 28" 4B =p"

jaa? (228)*

X 288"

loga(y) 28" ( class of jaghanya

log; log,(2) 28" g =p"" anantananta (jaa)

x2 (22 /3")2

y 22 ﬁlll

logy(2) 28"

y? (2%8”)?

z 223"" 4

maa non quantitative class of madhyama

J non quantitative anantdnanta (maa)

In Table VI'* is given alpabahutva order of most important actual
infinities. For various classes of souls a much detailed order of alpa-
bahutva not only of infinites but also of finites, as available from Dhavalg

" Text reproduced from Dhavala [II1, pp. 21-26).
" Constructed on the basis of Dhavala (I, pp. 30-31].
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is_reproduced in Table VII." Interestingly in Dhavalg while calculating
number of souls in various stages of spiritual advancement (gyzasthara),

TABLE VI

Alpabahutva Order of Sixteen Actual Infinities

Order

Vartamana kala (present time) < Abhavya
souls

Abhavya souls< Siddha kala

Siddha kala< Siddha jiva (liberated souls)
Siddha souls< Asiddha kala

Asiddha kala<Atita kala (past)

Atita kala< Bhavya Mithyadrsti souls
Mithyadrgti souls< Bhavya souls

all Mithyddygti souls <all Samsari souls

all souls< Pudgala dravya
Pudgala dravya<Anagata kala (future)
Anagata kala< Sampirpa kala (all time)

Sampirna kala<Alokgkasa
Alokakasa< Akasa

multiple/addition *

[jaghanya yuktananta)

[ananta: infinitesimal
of past]

[samkhyata]
lasamkhyata :
numerable vali-s]
[+Siddha kala]
[ananta . infinitesimal
of bhavya Mithyadysti
Jiva]

[+-Bhavya souls of

13 other gunasthanas)
[+Siddha (liberated)
-souls]

[ananta)

[ananta)
[Fvartamana
(present)+ atita
past]

[ananta)

[+lokakasa (cosmic
space)]

*Sign ¢+’ marks addition of the quantity on the left side of the inequality
would give quantity on the right side where ¢4’ does not occur the
quantity in square bracket which multiplied on left side gives right side.

3 This has been reproduced from Introduction, p. 29, Dhavala {II1].
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TABLE VII

Alphabahutva of Various Categories of Jiva according to Dhavala

Samkhyata Asamkhydta Ananta
1. Siaksmasamparaya- 8. Desasamyata 39. Abhavya
samyata 9. Sasadana 40. Siddha
2. Manahparydyajigni 10. Misra 41. Manah kasayi
3. Parihagrasamyata. 11. . Aupasamika- 42. Krodha kasayi
4. Kevaldarsani/jnani samyaktvi 43. Mayakasayi
5. Yathakhyatasamyata 12. Kgayikasamyaktvi 44. Lobhakasayi
6. Chedosthapana- 13. Kgsayopa$amika: 45. Kapotalesya
samyata samyaktvi 46. Nilalesya
7. Samayikasamyata 14. Suklalesya 47. Krgna Le§ya
15. Avadhidarsani/ifigni 48. Anaharaka
16. Srutajaani 49. Ahgraka
17. Matijhani 50. Bhavya
18. Padmalesya 51. Vanaspatikaya
19. Pitale§ya 52, Ekendriya
20. Manugya 53. Asamjni
21. Purusavedi 54. Tiryanca
22. Naraka 55. Napungakavedi
23. Strivedi 56. Mithyadysti
24. Devagati 57. Ku$ruta
25. Vibhangajfigni 58. Kumati
26. Manoyodi 59. Acakgudar$ani
27. Samjni 60. Asamyami

28. Paficendriya
29. Cakgsudarsni
30. Caturendriya
31. Trindriya
32. Dvindriya
33. Vacanayogi
34, Trasakayika
35. Tejakayika
36. Prithvikayika
37. Jalakayika
38. Vayukayika
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whole relam of numbers (finite and transfinite) is mapped on to total
number of souls which is for some strange reason is choosen as sixteen.
In a sense whole realm of number of souls is normalised onto sixteen,
thus mapping souls in different stages of spiritual advancement on the
number domain of zero to sixteen. Table VIII™® gives this scheme of
normalisation. This exercise looks problematic as how can finite and
transfinite numbers mapped on to neat domain of finite number.

TABLE VIII

Number of Souls in 14 Stages of Spiritual Advancement

Stage of spiritual Number of souls Relative number
advancement normalised to 16

1. Mithyadrsti ananta 13

2. Sadsadana asamkhyata 7/64

3. Msra . asamkhyata 16/64 \ 15/16

4. Aviratasamyagdrgti asamkhyata 32/64 k

5. Samyatasamyata asamkhyata 5/64J

6. Pramattavirata 59398206 )

7. Apramattavirata 29699103 §

8. Apurvakarapa 897 8:

9. Anivrttikarasa 897 2

10. Sukgmasamparaya 897 } g 1/16

11. Upasantamoha 299 1 B

12. Kgsiramoha 598 §

13. Sayogikevali 898502 &

14. Ayogikevali 598 J 3

15. Siddha ananta 2
Total Jiva raéi ananta 16

8 This has been reproduced from Introduction, p. 24, Dhavala [IIT].
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In this section our attempt has been to lay out context within which
Jain theory of transfinite numbers was developed. We have attempted
to place samkhyata, asamkhyata and ananta terms in the context of Jain
ontology and theory of measurement. If looked in this context, discord
between notion of physical actual infinity and mathematical actual
infinity stands explained. Regarding confusion in Jain texts, specially
Dhavala and Gomatasara, on the finitude or infinitude or asamkhygta
we can only say that neither of these texts are primarily mathematical
texts hence this confusion. For most mathematical and ontological
argumentation Dhavalg quotes from the lost text called Parikarma sitra,
It seems likely that confusion in Dhavalg is because of inconsistent
interpretation of older Jain ontology and theory of measurement.

Conclusion :

In the history of ideas ancient Jain theoreticians were the earliest
to transcend simplistic thesis that all infinities are equal, a thesis which
remained unchallenged elsewhere till around 19th century in Europe.
The Jains evolved notion of actual infinity on ontological ground.
Further, they evolved idea of three-fold infinitesimals which formed the
basis of Jain mathematical atomism and layed foundation of theory of
measurement. Internal consistency of Jain outlook of universe, which
was populated by numerous actual infinities, critically depended on
hierarchic order of various classes of actual infinities. Towards this end
the Jains developed idea of cardinality of actual infinities. To establish
consistent cardinal order physical and mathematical reasoning was
employed. Hence Jains did not have mathematics of transfinite numbers
detached or divorced from the physical basis of actual infinities. The
formal reasoning of Jains was ensouled by the given external world. In a
way reasoning was not that of auto-idos (Self-referential). This
explains addition of quantities like 6 rasi-s and 6 dravya-s etc.
in evaluating cardinality of mAA and maa, that is, in calculating

values of gand Q.

Two basic kinds of transfinites asamkhyata and ananta were
postulated because of rigidly bounded and loosely bounded nature of
actual infinities found in the world. This distinction is made on onto-
logical and physical basis. After this fundamental distinctions of two
kinds of transfinite mumbers, Jains developed detailed mathematical
relations of 9-fold, 9-fold sub-classes of transfinites. These sub-classifica-
tion was done to accomodate physical infinities of various kinds actually
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found in the world. The mathematical operations developed to handle
transfinite numbers was the greatest achievement of Jain theoreticians.
Centrality attached to the operation of base 2 indexing and logarithm
for cardinality determination and the ordering reminds one of genaralised
continum hypothesis of Geroge Cantor. Why and how did Jains evolve
base 2 indexing and logarithm operations for handling transfinite needs
to be investigated in future. What formal intuition led them to such
a step? Pesides theoretical consequences of characterising real continum
by three distinct kinds of infinitesimals unlike modermn outlook which
thinks continum to be populated by one kind of infinitesimal, needs to
be pursued further. Perhaps it implies radical revision of the mathe-
matical concept of measure and hence modern measure theory.

In conclusion we would say that it is definite that the Jains developed
mathematics of transfinite before 800 AD though basic ordering of physi-
cal actual infinities could have been developed as early as 300 BC. There
remained in Jain tradition a confusion about whether asamkhyata is
finite or infinite. This was a confusion of interpretation by Jain thinkers
rather than inherent in the content of transfinite mathematics and physics
of the Jains. The confusion comes because of interpretation of
calculation of which according to one scheme is finite and according to
other schemes is infinite.

As far as content of transfinite mathematics go there exists no
difference between asamkhyata and ananta class of numbers and they are
handled similarly but in difference from samkhyata class of numbers.
And the difference between two classes of transfinites is due to ontological
considerations. Jaina theory of infinities is radically different in context
and genesis from the modern western theory of transfinite numbers. It
has an explicit ontology and is not reducible to auto idos unfolding out
of primitives, like the notion of set or actual numbers.
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Appendix

Reproduction of a Section of Dhavalg dealing with Mathematics
of Transfinite Class called Ananta.

Tl geasaTERy  fraufrsetiifeueler a s o w9
stforewfs ? geAX —qgomafamides AgTSIMOAAfY qEdT aewEATE
wrfgaret affad  STEUT-HUqIUIAER  aWrAATIT WEAfa | Sgurafaias
ag=eamify grfraify sgwmfamg TR sEemvdiae?  Sigeetu-
gamr gEafd v et 9 SgemfeiaR aeEsseY | aed Iafm-
FUITEY FH@TTALIOTHRT 1% & b qrropgafk sguor-sroiqioiged avaraeney
SEUTTTCaTTaes Agssguigar fadarfgare afra<d qent @ § arafurggatar-
gUfaed awaAnT AT | STEUOI-SuATOiqed  HESEUITSHT TGUT-S{UIIvA T
iy aeRaRafmematevfier wgwsTvmaamt wafa ) gaweh
HET-HOAGTOATET AU qeda SAFGrEwEr st & 7 qordrorriy |
gzrraafy senareafedafaeafess swganmmet ofiaw® fafaarataes-
gfirgufaes awgarn gafa | Tewarafmzas? faeufaer sg=samfy
ygagafmragafieuta 1fe  fafmarafeaafirafes ageqnaaar-
Ry wEfT | g reRaTatEreEafmaEta e @ 10 guiganet e saf-
HAEY AU | Eroafl fafeaarafregafmaafes awmamen
offed  afxaarcafreaafreufes!! aw@anmm waft | TE aEeETaEy
qeRarEinegafmgu@dy wafe? gmis awgiw o afE), dRfs
T qergAEst afearer® giaret fa et sgwrgfeatvianey
Fg@sIursy | offs TEr e geasfraawanrafaor afw gafe ot
faforarcafmagafarazrfaor ises & 16 gagsfiar fq af@gee ; 79 od
g F4 ! Sgo-wuaid  afeesamr afeeswr Sger-stoqreige
Yrqamgmifgar gafls soiqqoEmgnfr wqu geEstEafaEwraemn
gegewfe fa of@sd gd o fr afig wfig seiag afeeafy afig
aftg AN AUEFEFATTIE-9eE | T ¥ aferarafaragatieafy-
Femamere  Ffgmawgeifgar  Ssafix  afarw-ga x smigETg o
wquequorrey, X o gfgwarrgroreaY Saft arfelasgor-afamimroragio x
SqUETLeTTSY | & HTOOr ? SRvoqfeaviaer agsatear faaaifaaiy
StgoT-sruToiaEs awraaniig afcaarafradafrefaasraarar! qwge-
M 3R HargmIex wafgfoaat arfsawgrafamia mssf fa
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W SEUT-HOAMATRT BfgA-AET agsy arfalasguort afcreiaret wiqor
wagsitaTrfaasraarmat  IqurrerY, fRq  srofmolaei wer | FEY ?
‘FAIOIAAAT  ASGOTANIFET—-ANTGR S IR AFEIR far graed’
tfy qfgewagmdt | o = geEw sgwnafoamist  fRafeass  sraE-
sqaafad, @7 acfrzsqes soigafadg@r T w9 S@QRTATREgw
frafgard, 3aat sew amifaeEy | F AT egeaafraaadEY ! geEd-
fafrareafregafreafatg—

fagr fomesiiar IR FIST T FRET AT
FEASENE TG Taqw@ar ¢ 1851

o gardd affed sprafraadt @ft grer sogor?® AupEEes-
svigroiaed sifetfr wanfor afqaday freefgat ) o a4 w=ft f&
wfng spoiar If TR w3 ggummsTae v oafemafe faowfre
eI AT fraarrafafimmal 1 w7 eaafemfgst  gawy
qaoiger ofifrasafy, steaagimal |
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Terminology for transliteration into Algebraic Language

jpa = jaghanya paritananta
jaa = jaghanya anantananta
maa = madhyama anantananta

logg = Arvaccheda (addhaccheda in Prakrit)
logs logy= Vargasalaka (vaggasalaga in Prakrit)
jaaldd = TIst Vargitasamvargita of jaa=x
2nd Vargitasamvargita of jaa=xX =y
3rd Vargitasamvargita of jaa=yY¥=z
J = Sampurna jiva rasi.
M == Mithyadrsti jiva rasi
A = Asamkhyata==Madhyama asamkhyatasamkhyata
a = Ananta= Madhyama anantananta
Transliteration into Algebraic Symbols
L logs (jpa)+1+log; logs (jpa)=log, log, (jaa)
2. (ipa)* 12 log. (jpa)] =log, (jaa)
3a & 3b. jpa < logs (jaa) << jpa?
4, log, (jaz) > log, (jpa)
5. log, (jaa)+log; log, (jaa) =log, log. (x)
6. (jaa)* [logs (jaa)l =log, (x)
Ta & 7b. jaa << logy (x) << jaa?
8. log, (x)+logs log, (x) =log, log, ()
9. (x)* [log; (x)] =log. (v)
10a&10b. x < log, (¥) < x2
11. log: (y)+log, log, (y)=log. log, (2)
12. log, logs (z) << x2
13. log; log, log, log, (z) =1og, log, (x)
14, logs log, (x) > jpa
15a&15b. log; log. (z)# log, log, (5) orz#J
16. jaal<C log, logs (j)
17, a=maa > jaa
18. jaa < log, log; (z)
19. log. log, (z) < logs log: ()
20. logs (jpa) < log, log; (jaa)
21. jaal> log; log, (z)
22, logs log; (z)—log: log. (jaa) =(jpa)*A
23, jaa P8 < log, log, (1)
24, jaa* maa =log, log; (7)
25. z << maa=M

26. M < 6 Dravya rasi-s
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Gleanings
Camphor-Scented Temples

SoUMITRA Das

Little is heard and less seen of the splendid camphor-scented Jain
temples of Ranakpur in Rajasthan. Perhaps because it is a bit out of the
way when approached from Udaipur or Mount Abu, Ranakpur still
hasn’t become a popular tourist spot with its accompanying evils of shops
selling gimerack, tea stalls, jostling crowds and jampacked parking lots
that have lent an air of seediness even to the famous Dilwara temples of
Mount Abu.

Set amidst a beautiful valley of the Aravalli range the 15th century
temples of Ranakpur are dedicated to Adinath, a Jain deity. After heavy
monsoon showers they are surrounded by lush grenery and murmuring
brooks that melt into the tranquility of great hushed pools.

At the end of a road that snakes through the range of hills, Ranakpur
has retained its pristine glory. Its towering §ikharas open to the sun like
lotus petals. At first glance its principal temple resembles Ankor Vat
in Thailand, albeit on a much smaller scale.

The Adinath temple covers 3,716 sq. mt. A flight of stairs leads into
its grotto-like interiors. This is surmounted by the three-storeyed terraced
portal. The entrance is exquisitely carved. Inside there is a magical world
of gloaming shot with sun beams that pick out marble chiselled with
such finesse that it looks as delicate as lace. Yet though five centuries
separate us from the age when it was founded, the carvings remain un-
touched by the hand of time. Perhaps because the environment remains
unpolluted.

One can only speak in superlatives of this huge edifice. It has 29
spacious halls and a profusion of columns 1,444 in all, but not one that
resembles the other. Some reach a height of 40 ft. supporting the great
central dome that is inscribed with circular motifs intersected by figures
of divinities arranged like the spokes of a wheel. Besides, it has four huge
mandapas and four lofty Sikharas that dwarf the several other stunted
ones crowding around them.
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Marmorial nymphs and deities of sinuous grace, flowers, mythic
and real beasts and abstract patterns sprout from every niche, arch and
lintel. Sunlight enamels these cold white carvings in vivid shades of
ochre that blend with delicate hues of blue. There is such a welter of
detail that what catches the eye is not the height of the temple or how well
the plan is laid out but its mesmeric beauty in its totality.

The upper storeys are capped by huge domes and the towers or
Sikharas reach out to the skies. Snow white penants flutter atop them
in the breeze. The placid hills encircle them like an amphitheatre. In
their stillness they seem to be deep in meditation.

Built during the reign of Rana Kumbha of Mewar it follows the
broad lines of the Solanki version of the Nagara temple style and corro-
borates the general description in Vastu-sara of Thakkura Pheru, accor-
ding to an article in Jaina Art and Architecture. This school had flourished
during the Rana’s reign and Ranakpur is its flower.
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Ranakpur is a caumukha temple. Its ground has a pivotal square
at the centre with four images of Adinatha in padmasana, each 72 inches
in height. Desepite its immense proportions and many columns these
presiding deities in their sanctum sanctorums can be viewed from all
sides. Which is why both the images and the temple are known as
caumukha or sarbatobhadra.

Besides, there are 76 smaller cells and 84 shrines to minor deities
round the temple. There are similar cells in the upper-storeys, too. Other
deities and the hallowed grounds where the Tirthankaras attained nirvana
like Astapada, Giranara and Sammetsikhara (Pareshnath Hills in Bihar)
have been represented in stone.

Under the temple are innumerable subterranean cells with Jain
images. One has to watch one’s step while descending into the taperlit
gloom.

In its totality the magnificent temple represents the celestial city,
the cosmic Mount Meru with its lofty $ikharas symbolising forests and
peaks or even the world cave with its dark garbhagrhas sheltering the
icons, in accordance with the Jain cosmic system. This is what its founder
Dharanshah had in mind when he planned the temple. He was a minister
of Rana Kumbha, apart from being a deeply religious man who became
an ascetic at the relatively early age of 32.

In his dream he had seen the Nalinigulamadevavimana an aeria,
abode or one of the kalpas of Jainism. With the blessings of his Gurul
Somasundar Surisvarji, he began the task of building a Dharanabihar
temple, or in other words recreating heaven on earth in the year V.S.
1446. Rana Kumbha too was very enthusiastic. He promised to provide
the land required for the temple and build a settlement around it. Many
artists had thrown in their lot to win this great project but the one whose
plan finally won the seal of approval was Sri Dipa who was from
Mundara. An inscription on a pillar near the temple’s entrance
corroborates this.

After 50 years, the temple was finally erected in V.S. 1496 at a cost
of what now seems a measly Rs. 99 Lakhs. In the same year Somasundar
Surisvarji along with an entourage of 500 monks threw open the four
entrance of what was also known as the Trailokyadipakaprasada or
Tribhuvanavihara temple as its plan reflected the Jain view. Dharanshah
had originally planned a seven-storey structure but he settled for three
storeys as he was well-advanced in years.
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In his Ranigpur Caturmukh Prasad Stavan dating back to 1499, the
poet Megh gives an eye-witness account of the splendour of the settle-
ment of Ranakpur which he compares with Patan in Gujarat. According
to the poet, 3,000 Jains lived there.

Another report of Akbar’s time speaks of the restoration of the
temple and the construction of a Meghnad mandapa. There are other
beautiful descriptions of the temple. They speak of five or even seven
temples in the complex. But now only two of them, apart from the
principal temple, stand. These are dedicated to Neminatha and
Parsvanatha. The settlement has been wiped out. It is not known how.
Their ruins can still be seen on the hillocks. It is said that in Aurangzeb’s
time the place was plundered. As late as between 1934-45 the temple was
again renovated and opened in V.S. 2007.

What we see today is only comparable in its beauty to the
more famous Dilwara temples of Mount Abu built a few centuries before
it. In fact where symmetry of design, vastness of proportions and setting
is concerned the Ranakpur temple is far superior. Hundreds of devotees,
many of them in colourful local costumes come to pray here everyday.
Bus services to the temple are excellent. The dharam$ala there is
a wornderful place to stay in. And Ranakpur, cut off from the hurly-
burly of city life, remains unspoilt.

from The Statesman, March 24, 1990.
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