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'MEMORABILIA
OF
MY LATE FATHER SHRI VIJAY KUMAR JAIN

1 It is indeed very difficult to describe an ideal personality; a
i complete man following his persona which is not being replicable and
has no parallel.

My father had a grand health with a height of six feet, fair colour,
broad forehead, smiling bright eyes, stout walk, always joyful, attractive,
simple dressed, regular life, kind heart and friendly behaviour. He was
born at Sagar (M.P.) on 17/2/1944 in a reputed family. His father,
Munshi Shri Dharm Chandra Jain was a freedom fighter and mother
Shrimati Sona Bai was a simple natured and religious lady. His father
§l died while involved in freedom movement towards arrest in 1960. The
d responsibility of maintenance of his five younger brothers, sister and
=8 mother fell on his premature shoulders. However, he struggled hard
through prlvatlon and attained the degrees of B.A., LL. B. from the Sir Hari Singh Gaur
University of Sagar. Soon he got appointment as an inspector of income tax in 1965 at Sagar.

Thus he was a self-made man, taking part in poetry, sports, club activity, art , science
and religious functions. He used to collect stamps, coins and was interested in astrology. He had
calculated and often so spoke that he will live only upto the age of 45 years as his father lived.

With this presumption, he was utilizing every moment of his precious life while helping
others, serving the cause of the Acharya Shri Vidyasagar Research Institute and Pisanhari
Gurukul at Jabalpur. He extended his hearty cooperation to all who approached him in
difficulties whether domestic, or social . He had great faith and love towards the ascetic orders
and hence most of his time was spent in their dutiful service.

With all such social and religious activities, he was very cautious about the education of
his three sons and an only daughter. He was suffering from blood pressure, still then he did not
care about his health. Just a few days before his death, he was taken, under request , to the
medical college hospital for check up and his cholesterol was found to be abnormal. He never
worried over it and suddenly, a few days later, all heard about his sad demise due to heart
failure on 15th May 1989. The whole society, family and friendly circle were shocked at his
untimely death. His promotion orders were just late by eight days alone. :

It was my 16th when I last lived with him, and no doubt the best part of my life... It is
not because he was my beloved father but a personality I have never come across and the
learning's can't be substituted.

Nothing was impossible for him and his powerful signature smile was able to get him all-
out success whichever field / space was touched by him. It wasn't easy for anyone to forget
him, value in his life, his kindness, passion and affection... though it could be only just a few
moments shared together. An impression of a class.. unforgettable !

He had troubled childhood and great responsibilities on his shoulder.... But he had
tremendous will power, strength and persuasion and he had proven him best capable person in
all fields... bringing up his facility, social support, education, arts... and being best performer
in the job. Worst difficult situations were turned around by him and he had always come off
with flying colors, beating all odds.




At his last day, ... the market got closed following his journey to peace and every eye
was wet seeing as their personal loss and that condolence was given to him even by Rashtriya
Sant Acharya Shri Vidyasagar ji, a surprise, as it was a very rare occasion for such a mighty.

It was only his grooming that has given us courage that my last tears dropped in his final
journey. And since then it was our efforts to prove our best, following his dreams and keep his
respect. After his departure, we were left with nothing more than his memories on how to lead
life in difficulties and maintaining his grace we had fought with the situation.

I had grown as an electrical engineer with PG in marketing management and now
heading a senior respectable leadership position in a giant engineering MNC. My younger,
Jayant is heading branch of India's biggest private sector bank and Dushyant is a financial brain
in corporate to a leading telecom Indian MNC.

It was only her courage, that my mother a true housewife had decided to support the
family by working in his place. It was indeed a very difficult task being in a very conservative
family background together with following her strong religious rituals (not eating any outside
food and drinks, always eating before sunset only, taking only home processed foods..., etc.)
She had shown her capabilities following it more strongly, being the best mother to all four of
us and then proven her mark and got immense respect for her quality of work and being praised
by all seniors and colleagues.

It did not stop there, she had her parallel completed higher education - M.A. (Philosphy),
M.Phil. and then Ph.D. (Philosphy) following through the incomplete work of my father in
discovering work of old genius in Jainology and ranked in the university.

It was her perseverance and following the impression of my father that we have now
become capable to pay our tribute to father's dreams and pay a small contribution to profound
researcher Prof Laxmi Chandra Jain.

‘ After my father it was only his counseling, preaching and technical support that had
given me confidence, a way to rediscover our self and be with mother to bringing up family,
following the ideology practised by my father.

I am lucky to have such strong personalities making impression on my life - my father,
my mother and Guru.

I am indeed now grateful to all of them for showing me a way in life and I wish I will
come up to their expectations and live up to their names.

I also owe gratitude to Shri Azad Kumar Jain, Sanchi Agencies, Jabalpur for his
intervening care.

-Yashwant Kumar Jain, Asstt. Vice President
Head -Sales & Marketting - Central Region ABB Limited,
4th & 5th Floor Maruti Heights, Amanaka G.E.Road , Raipur
E-Mail : yk.jain@in.abb.com; yashi140699@rediffmail.com
Mobile : 9425383791, 9926849733, 9755508200




PUBLISHER'S NOTE

It is our privileged pleasure to express our sincere gratitude to
Shri Yashvant Kumar Jain, Raipur, who has financed the publication of this volume in
sacred and cherished memory of his late father, Shri Vijay Kumar Jain, Sagar. '

Professor L.C. Jain operated three projects at the instance of the Indian National Science
Academy from 1984 to 1996, on the History of Science in India. We have already published his
third project, edited as "Exact Sciences in the Karma Antiquity" in four volumes, with
collaboration of Dr. Prabha Jain on "no profit no loss" basis. Now his first project is being
published in part as "Mathematical Sciences in the Karma Antiquity" duely compiled by Dr.
Prabha Jain, in two volumes out of which this is the first volume, the second one is in press.

A research publication is a hard nut to crack, as the scholars are only a few, in the
beginning, interested in this new branch of study. It is on the Mathematicosymbolic Karma
System Theory on which about forty-five large volumes in Prakrit and Sanskrit are available.
Due to its treatment through an abstruse unified theory of Karmic interactions between bios and
matter, this study has a history of individual scholars, mainly preceptors, from the initiated
Mauryan Emperor Chandragupta, through a gap of about two hundred years as said to have
been in each of their works. The last of them was Pandit Todaramala of Jaipur (1721-17617)
who had to sacrifire his life, as a victim to a conspiracy against his works. About two centuries
after him, professor L.C. Jain took up this study in a modern updated form through INSA
projects which we are publishing gradually and slowly.

We acknowledge the keen interest taken by Shri Nirmal Kumar Sethi, Chairman, SBDJ,
Mahasabha, New Delhi; Shri Ajit Kumar Singh Kasliwal, the chairman of Kundakund Gyan
Pith, Indore; Shri Jinaraj Jain, Paper Udyoga, Delhi and Dr. Anupam Jain who moved us for
this arduous task. We should like to express our hearty gratitude to professor Dr. Peter Fliigel,
University of London, for his fervour and deep concern in our INSA project editions. We are
obliged to him for his prologue.

Thanks are due to the Up-to-Date Print Media, Jabalpur, particularly to Shri Rajesh
Kumar Jain, the proprietor, for their meticulous care and interest.

It is hoped that the institutions and individual scholars will take the benefit of our
unprecedented publications of these INSA projects for probing deep into the still veiled
~mysteries of the non-violent culture of India.

Varddhman  Vikramaditya
(GRKSM)

Sanjay Kumar Jain
(SBSPS)




PROLOGUE

Peter Fliigel
(SOAS)

Doctrines of karman occupy the space between natural and moral philosophy. They mediate between
determinism and free will. Tensions between the two principal components of karman theory, a deterministic
philosophy of nature or karmic causality and intention-based ethics, are in evidence throughout the history of
Indian philosophy.' In Jaina philosophical texts, expounding the most sophisticated deliberations on karman, the
word karman, action, is also used in different ways. Historically, Jaina karman theory seems to have developed
from a voluntaristic theory of action, concerned with the relationship between subjective choices and objective
consequences of action for both subject and object, to a system theory of the working df karman, conceived from
an entirely objective, quasi-scientific, point of view. Here, the word karman designates both an objective process
and its result, karmic matter or karman pudgala, the seed for renewed action of the same kind. In modern
bio-cybernetic terms, the system theory of karman can be interpreted as a boundary maintaining mechanism,

governed by an internal control-hierarchy. In the Jaina case, the constitutive goals of the control-hierarchy of the
karmic system are not individual preferences, but scripted religio-cultural values. The difference between the
voluntaristic and the system theoretical approach is significant. A system does not act. It functions. Ethical
considerations, concerning right and wrong conduct, are external to the system theory of karman which describes
the inner working of karma in purely theoretical terms.

The earliest surviving Jaina texts on karman, the 'Seniors’ among the Svetambara Agama texts, generally
dated fourth or third century B.C.E., are concerned exclusively with ethics, while later Digambara and Svetambara
texts of from the beginning of the first millennium C.E. abound with cosmological speculation and technical
philosophical and mathematical detail.> The first fully-developed system theories of karman are in evidence in the
Digambara "Siddhanta" and in rudlmentary form already in late-canonical Svetambara scriptures, such as
Samavaya, Viyahapannatti, and Arya Syama's (c. 79 B.C.E.) Pannavana, whose contents overlap in parts with
the much more elaborated Satkhandagama of the Digambaras Puspadanta and Bhiitabali (c. 100-200 C.E.) as
MALVANIYA (1971: 223-231) showed.? The later karma-theoretical works of the Digambaras* and the

1. Wilhelm HALBFASS 1991/1992: 294 summed up the principal theoretical issues in karma theory: "There are
symptomatic "grey zones," questions and ambiguities concerning the scope and limits of karmic causality. It is
by no means simply taken for granted that the whole world is just a stage for ethically committed or
soteriologically meaningful events, or that natural processes are necessarily governed by or subordinate to re-
tributive causality. The realm of cosmology and even that of biology is not eo jpso coextensive with the realm of
samsara, that is, of retribution and of passible soteriological progression. There are various ways of specifying
and delimiting karma and samsara and of relating karmic causality to other contexts of causality. ... In its various
contexts and applications, it has at least three basically different functions and dimensions: karmais (1) a princi-
ple of causal explanation (of factual occurrences); (2) a guideline of ethical orientation; (3) the counterpart and
stepping-stone of final liberation. These three functions ate balanced, reconciled, and integrated in various man-
ners; they do not form a simple and uncuestioned unity'.

2. 'There are two schools in particular who are opposing one another on many by-issues: the Agamikas and the
Karmagranthikas' (GLASENAPP 1915/1942: xvi).

3. "One thing is certain that the system of exposition through anuyogadvaras which we find in several parts of
Satkhandagama clearly follows the system of exposition demonstrated in Anuyogadvarasitra. Nothmg of this sort
is found in Prajidpana. This fact indisputably proves Prajiiapanato be older than Satkhandagama' (MALVANIY A
1971: 231). That Digambara authors s late as NEMICANDRA (10th Century C.E.) frequently cite Svetambara
texts has been demonstrated by FUIINAGA 2007, who pointed out that the rejection of the ‘authenticity’ of the
Svetanibara canon, whose origins are obscure, seems not in ev1dence in early Digambara literature.

4. See infra.




Svetambara works Kammapayadi (Karmaprakrti) of Sivasarmasiiri, Pamcasamgaha (Paficasamgraha) of Candrarsi
Mahattara, and the Karmagranthas of the thirteenth century Devendrasiri, all composed in Prakrit, are largely
predicated on these earlier scriptures, albeit more systematic with new details added in particular on the mechanisms
underlying the gunatthanas (gunasthana) and their mathematical quantification, apparently imported from named,
now lost, Puvva (Piirva) texts such as the Kasayapahuda (Kasayaprabhrta). Both Svetambara and Digambara
texts containing system theoretical approaches of karman claim to be based on the Piirvas, the reportedly oldest
and hence most authentic Jaina texts, or on parts thereof, such as the lost twelfth Anga, the Ditthivaya (Drstivada).
Because some of the concepts elaborated by the later Karmagranthas are already in evidence in the canonical
- compilations,” SCHUBRING (1935/2000: 74-6, 187, 322) was tentatively prepared to consider the possibility
of the existence of an extinct common source, while ALSDORF (1973: 2) remained "not convinced", because
"in contents and style, they are typical products of later scholasticism, far removed from the much simpler language
and spirit of the old canonical texts".

How can a theory of action, combining subjective and objective perspectives, moral and causal constraints,
and a system theory, privileging the observer's perspective, be integrated without contradiction? A glance at the
transition from action-theory to general systems theory in modern sociology illustrates the problem. Originally,
action was conceived as a teleological means-ends relationship, oriented toward the realisation of a value chosen
by a competent agent. To circumvent the subjectivism underpinning this conception, which does not account for
the internalised norms and values orienting individual action, Talcott PARSONS created a model of action as a
boundary maintaining system, perceived from an observer's rather than an agent's point of view. He argued that
a single action, the elementary unit of an action system, can be analysed as a functional system combining four
variables.® That is, every action can be conceived as a system formed by the interplay of the four components or
functions: values, norms, aims and resources. The action system, construed in this way, is but a special case of a
living system, with norms and values integrated as functional sub-systems, rather than overarching controls. This
model and PARSONS' subsequent cybernetic system theory of action opened new ways of thinking about
elementary actions and combinations of actions, social systems, without prejudicing the ontological question of
what an action IS, and where it begins and ends:

'Just as the units of a mechanical system in the classical sense, particles, can be defined only in terms of their
properties, mass, velocity, location in space, direction of motion, etc., so the units of action systems also have
certain basic properties without which it is not possible to conceive of the unit as "existing". ... ,
It should be noted that the sense in which the unit act is here spoken of as an existent entity is not that of concrete
spatiality or otherwise separate existence, but of conceivability as a unit in terms of a frame of reference' (PARSONS
1949 1: 43f.).

Critics of cybernetic theories of action, such as HABERMAS, pointed to the problem that the system
perspective abstracts from the agent of action altogether:

'In the concept of an action system, actors disappear as acting subjects; they are abstracted into units to
which the decisions and thus the effects of action are attributed. In so far as actions are viewed in terms of their
internal analytical structure and conceived of as the outcome of a complex joint operation among the specific
subsystems, actors are merely circumscribed by the places they can occupy - in each instance under different
aspects - in the four subsystems' (HABERMAS 1981/1987: 235).

Because instrumentalist and structural-functionalist perspactives cannot be integrated in a seamless theoretical
whole without reducing one to the other, HABERMAS argued, the variation of viewpoints is the only viable
solution. His proposition to systematically vary actor and system perspectives was chided as 'eclecticism’ by
critics.” Yet, it is interesting to note that ancient Jaina philosophers reacted in a similar way to comparable

5. SCHUBRING 1935/2000: 176f., 187f., 320-3. ~

6. The model is known as the AGIL paradigm. The four functions or sub-systems are: A = Adaptation to the environ-
ment (economy), G = Goal attainment (politics), I = Integration (norms), L = Latent pattern maintenance (values).

7. BOURDIEU's 1980/1990 notion of Aabitus, which he somewhere in his later writings compares with karman, also
combine two perspectives, but ultimately privileges the system perspective.

2



theoretical problems. In response to the conundrum of integrating proto-scientific karman-theoretical explanations
of the objective functioning of the cosmos (Karman Theory B) with earlier subject- rather than karma-centred
soteriologies (Karman Theory A), Jaina philosophers developed a distinct perspectivist epistemology (anekantavada)
and logic (syadvada).® .

The comparison of Jaina karman theories with modern sociological theories of action and social systems
sharpens the eye for the idiosyncracies and the blind spots of both approaches. The most striking formal similarity
is that both the developed Jaina karman theory and social theory break with ordinary common sense perception
by positing the real or theoretical existence of unobservable entities and processes as explanations for the changes
in the phenomenal world. In this sense, both models are essentially theoretical. Yet, they are predicated on
different ontologies. Social theory and karman theory explain different phenomena, or rather different aspects of
the same phenomenon (action or systems of action). Jaina thinkers are not concerned with the opposition of
individual and society, nor with social ontology or social theory. They are interested in exploring the opposition
of jiva and ajiva, and their modes of interaction,’ to build up a model of the shared components and mechanisms
determining the fate of the individual soul and the cosmos. The sociological quest of explaining the mechanisms
underlying the coordination of actions of more than one individual was never addressed in Jaina literature which
generally privileges a subject- or soul-centred perspective. Given Its premises are: Karman accrues exclusively to
the individual. It can not be transferred or shared. The individual soul alone is responsible for its own karmic fate.
From this perspective, social action appears to be at best a source of problems. Social interaction is fraught with
danger for the individual, something to be renounced if at all possible. According to Max WEBER (1922/1972:
11), "action is social insofar as ... it takes account of the behaviour of others and is thereby oriented in its course."
Because it is oriented towards the sensitivities of others, Jaina karman theory is also a theory of social action,
albeit a one-dimensional one, a negative social theory, exclusively focussing on the avoidance of injury of others
and hence of one-self. Jaina karman theory considers the existence and behaviour of others, even of animals and
plants, but only indirectly under the aspect of non-violence, not from the point of view of cooperation; despite the
often invoked dfctum of Tattvarthasiitra 5.21, parasparopagraho jivanam, "souls render service to one another,""
which modern commentators interpreted either as an import from Hindu scriptures or as an out of place common
sense view of Umasvati himself."

The main difference between the two approaches is one of ontology and of method. Both instrumentalist
and functionalist theories of social action, whether conceived as closed or open systems or as autopoetic systems, '
differ from corresponding Jaina perspectives by not taking refuge to metaphysical assumptions such as the 'law of
karmic retribution'. Reciprocity is not treated as a given but as something to be explained.'® Jaina doctrines

8. The practical/transcendental opposition is theorised in Jaina philosophical texts in terms of the
vyavahdra-naya/niScaya-naya distinction. ALBERT 1991: 126 argued that all double-truth theories ate dogmatic
'immunisation strategies': 'Particular viewpoints are introduced that supposedly allow the separation of some
problem areas from others, with the intention of eliminating any possibility of criticism from that direction; in
short, one applies dogmatic shielding principles'.

9. The difficult theoretical question how a spiritual substance can interact with and be bound by a material
substance has been addressed in classical Jaina philosophy in terms of doctrines of psycho-physical parallelism
and indirect conditioning. See SS vv. 75, 82, 313, etc., on the difterence between substantive cause, upadana
kdrapa, and instrumental cause, nrmitta karana.

10. Translaticn by Nathmal Tatia.
11. 'The Prasamarati replaces it with the Agamic concept of samyaktva-jfiana-caritra-virya-§iksa' (OHIRA 1982: 61).
12. LUHMANN 1984/1995.

13. Sece the attempts WUNDT 1874, NIETZSCHE 18§7, MAUJSS 1925, MEAD 1934, LEVI-STRAUSS
1950, PARSONS & SMELSER 1956, and LUHMANN 1984.
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simply posit the 'law of karman' (karmavada). That is, they assume that both the intended and the unintended
consequences of action automatically rebound on the agent exactly proportionate to the degree of violence
committed. Yet, they do (and can) not explain its mysterious inner workings. In both the Svetambara and in the
Digambara version of Umasvati's classical Tattvarthasutra and in the later Karmagranthas the existence of living
beings, the injuring and the injured, is entirely bracketed. Only the objective effect of an action on the acting
karmic system itself is described in terms of an abstract feedback mechanism. The solipsistic imagery of the
embodied soul's attraction and bondage of further invisible material particles floating throughout the cosmos due
to the karmic activity of the passions (kasaya)'* contrasts with the focus of the early Agamic karma theory on (the
avoidance of) violence (Zrambha) committed by a tangible agent in different situations. Yet, despite the existence
of two different if not competing interpretations of karman as such in Jaina literature, the karmic law of reciprocity,
interpreted in a moral-ontological sense, is nowhere put forward as a model whose explanatory power is to be
tested and refined by a process of falsification. It is taken as a given mechanism 7z re which can be dogmatically
projected or inferred but not rationally understood by non-omniscient beings, as GLASENAPP (1915/1942: xix)
pointed out: .

"The task of the Karmagranthas is to expose completely a dogma but not to prove it. That is why we find
in them a full enumeration of the different kinds of the karman, of the states of the soul, the degrees of their
development, etc., but we do not hear why any of this is thus and not otherwise."

Jaina karman theory was not designed to address social phenomena. What about natural or cosmological
phenomena? To what extent is Jain karman theory compatible with the modern natural sciences? Johannes
BRONKHORST (2000) produced one of very few studies addressing the question of the relationship between
teleological and non-teleological, i.e. naturalistic, karman theoretical explanations of the world. He noticed similar
tendencies in the history of modern science and in the history of Indian philosophy to move away from teleological
explanations to non-teleological explanations:

'Indian thinkers were confronted with essentially the same problem, and were at times ready to take drastic
steps in order to arrive at explanations of processes which at first sight seem to be goal-oriented in non-teleological
terms' (ibid., p. 122). ‘ ‘

With regard to Jainism, he came to the conclusion that, in contrast to the non-dualistic philosophical systems
of Hinduism, arguing that the world at large is determined by the collective actions of all its inhabitants, in Jaina
philosophy (and to some extent in Samkhya and Yoga philosophy) 'the working of karma is confined to the soul
to which it sticks. Other occurrences in the world have to be explained through other causal processes." In Jaina
karma theory "None of the eight kinds of karma ... is claimed to have an effect on the world at large, and none
have an effect on the creation of the world' (ibid., p. 119). In contrast to Sankara, for instance, classical Jaina
cosmology distinguishes between purely physical forms of causality, such as attraction and repulsion of atoms,
and karmic forms of causality, Yet, because most tangible entities, including the elements, are conceived as living
beings, that is, as composites of a soul qnd karmic matter, from a Jain point of view, the object of modern natural
sciences, dead matter, can hardly ever be experienced, except for a short period after an act of killing. The Jain
concept of pure matter (pucigala) is for all conventional analytical purposes a theoretical concept, a limiting case,
as much as the notion of the pure soul. During their creative period, almost two millennia ago, the Jain life-
sciences were preoccupied with the classification and analysis of the empirical world of living beings, which is
the world of karman, conceived from the perspective of Karman Theory B. Yet, the constitutive Jaina problematic
of the fundamental ontological dualism and the resulting question of how spirit and matter can interact through
the mysterious workings of the law of karman are not explained by Jain thinkers, but accepted qua belief in the
supernatural insight (kevala jiana) of the Jinas."

14. 'Because of its passions, the soul attracts and assimilates the material particles of karmic bondage' (TS 8.2, cf.
8.24/8.25). It is not precisely that "Karmic matter is said to be {found "floating free" in every part of occupied space
(JAINI 1979: 112), but fine matter capable of being transformed into karmic matter (karmano yogyan pudgalan)
(personal communication P.S. JAINI, March 2008).

15. See also HALBFASS 1991/1992: 297.



From a modern scientific perspective, predicated as it is on the diremption of nature and culture, both early and
classical Jaina models of karman merge natural philosophical and moral considerations in an unclear way. Probably
the closest analogy of Jaina karma theory in modern (life) science is the theory of genetic modification. But modern
science has still along way to go until phenomena as subtle as those theorised by the ancient Jaina philosophers can
be addressed in a methodical way. Rather than merely associating ancient Jaina conceptions metaphorically with the
jargon of modern science, Yuvacarya MAHAPRAJNA (1992) and Jethalal ZAVERI and his son Muni
MAHENDRA KUMAR (1991, 1992) pointed out at least some tentative ways in which a theory of karma that is
compatible with natural scientific methods could be developed experimentally in acreative way.'

To explain how the act of killing effects the killer, early Jaina texts recurred to popular hydraulic metaphors
of invisible moral fluids, conceived as physical substrates, flowing in and out of the embodied souls, as Hermann
JACOBI (1914: 468, etc.) and others observed.!” Two disciples of Dalsukh MALVANIYA, Krishna Kumar
DIXIT (1973: 6), who commented on Viyahapannatti (Viy.) 1.8.68 [91b], and Suzuko OHIRA (1994: 5-8),
who commented on Ayara 1.3.2.3 and Siiyagada (Siiy.) 1.1.1.3 and 1.10.21, argued that, historically, the Jaina
notion of karman emerged from the concept of revenge, vera (Skt. vaira, from vira),'® of which it is but an
objectified form."” In the earliest strata of the Ayara and Siiyagada, and in the Viyahapannatti, the word vera
seems to be used to designate the 'energy discharged by a victim's soul' in form of a stream, soya (Skt. srota) (AS
1.3.4.143£.).2% The word soyais rarely used in later texts. In Viy. 1.8.2 [91b], the expression verenama putthe,

16. The theory is based on the hypothesis that a 'karmic' purification, a psycho-physical self-transformation, can
be achieved via the meditative stimulation of hormones which in turn act on the physiology of the body including
the constitutive genes. A somewhat similar scientific approach led to the discovery of the experimentally successful
Weber-Fechner-Law, the foundation of Gustav Theodor FECHNER's (1860) theory of psycho-physical parallelism
('In order that the intensity of a sensation may increase in arithmetical progression, the stimulus must increase in
geometrical progression’). The approach stimulated Wilhelm WUNDT's (1863, 1874) work, which was also
influential on modern social psychology and social behaviourism. The Jainologist Ernst LEUMANN (1889)
published an early Yoga inspired scientific paper on 'The activities of the soul and its relationship to blood
- circulation and breathing' in Wilhelm WUNDT's journal.

17. Another example for the conception of invisible moral fluids in Jaina texts cited by JACOBI 1914: 468 are the
unique Jaina concepts of dharmaand adharma, medium of motion and medium of rest: 'For, as their names dharma
and adharmaindicate, they seem to have denoted in primitive speculation, those invisible "fluids" which by contact
cause sin and merit. The Jains, using for the latter notions the terms papa and punya, were free to use the current
names of those "fluids" in a new sense not known to other Indian thinkers.' JACOBI's view of early Jaina doctrine
as founded on popular 'animism' was reiterated by SCHUBRING 1935/2000: 14f., and others. On 'moral fluids' in
contemporary popular Hindu imagination, see for instance MARRIOTT 1991 and DANIELS 1987.

18. See also the explanation of the concept of soul-energy, viriya, in Viy. 1.8.3 [94a].

19. 'Likewise, the primitive populace seem to have believed that any intentional violence committed to a victim
is retributed by his vaira (revenge, hostility and anger, etc.) which catches hold of the assailant until his due
revenge is fulfilled. Vairais the efficacy of the retribution which will hit and bind an assailant without fail, and
will not abate until due fruition is achieved. When looked at from the side of an assailant, vaira is the sin that he
committed by his own self. And sins were considered in the old days as something material which could be
cleansed by water or burnt up by fire' (OHIRA 1994: 5f.). See also SCHMITHAUSEN 2000a, 2000b (I am
grateful to Prof. W. Bollée for this reference).

20. For salient passages see PISCHEL 1900/1999 § 61: 70. ' Atipata-srota probably means that vairais emitted
by a victim upon his slaughter in the form of a stream, and 4dna-srota probably signifies that the slaughterer
receives the emitted vaira' (OHIRA 1994: 7). Instead of soya (Skt. srota), the term dsava (Skt. asrava) is later used
to designate the 'inflow' of karman. Cf. DIXIT 1973: 6.



'being touched by the revenge' of the victim, is used.* In Uttarajjhayana 4.2, and 6.7 and Dasaveyaliya 9.3.7,
the word verais employed more in the ordinary sense of hostility and anger, not in the sense of retribution. In the
early sections of the same two texts, the word kamma (Skt. karman) is understood as karmic matter (kamma
puggala, Skt. karma pudgala), rather than as action in general, as in Acara 1.2 It is worthwhile citing DIXIT's
(1973: 5f.) speculative reconstruction of the evolution of the early Jaina karman theory at length:

"The Bhagavai' treatment of the problems of karma-doctrine has its own value. In this connection a peculiar
verbal usage of the text deserves notice. Thus when it intends to say that a person commits a kriya(kriyam karoti)
it sometimes says that this person is touched by this kriya (kriyaya sprstal) [91b]. Certainly, the phrase "touched
by kriya" used here is somewhat odd but it seems to have been patterned after a popular phrase of those times.
For in the dialogue considering the case of one person killing an animal and another person killing this person
himself we are told that the first person is touched by the enmity of the animal (mrgavairepa sprstah), the second
person touched by the enmity of the first person (purusavairena sprsth) [91b]. Now the modern anthropologists
tell us of the primitive people who believe that when a person commits a crime against another person this crime
hounds the first person as long as it does not bring upon him an appropriate disaster. And in all probability such
a belief was prevalent among that circle of Indian populace which was accustomed to the phrase "touched by the
enmity of so and so". This in turn became the starting point for the Jaina authors developing their doctrine of
karmawhich in its essence is but a refined version of the belief in question. The first step in this connection must
have been to speak of the technical concept " kriya" instead of the popular concept " vaira". Then the idea must
have occurred to those Jainas that if &r7y2 is to touch a person it must be something tangible, and thus came into
existence the concept of kriyatreated as a physical entity. Soon, however, kr7yZ qua a physical entity came to be
designated karma and one began to speak of a person committing a karma (karma karot) or a person being
touched by a karma (karma sprstah). Lastly, the search was made for an active voice usage expressing the same
idea as "karmana sprstal’, and the phrase " karma badhnati" (binds down a karma) was the outcome.

Here we reach the stage represented by the classical Jaina authors who in this connection exclusively
employed the phrase "karma badhnat". But the noteworthy thing is that in Bhagavatithe phrase " karma badhnati"
is arelatively rare occurrence; for here the moral usual phrase is karma (or kriyam) karoti (or prakaroti) | prakarotr.
51b, karoti: 52a, 52b, 63b, 79a), occasionally karmana (or kriyay3d) sprstal) [91b]. All this makes it sufficiently
clear that in Bhagavatiwhat we here having before out eyes are the beginnings of the specific Jaina version of the
doctrine of karma- of which version there was little trace in the oldest texts.'

Suzuko OHIRA (1994: 5-8) subsequently argued that the word verawas used in the sense of 'revenge' already in
Ayara 1.3.2.3 % and Stiyagada (Siy.) 1.1.1.3 and 1.10.21, but ceased to be used in later texts. She speculated
that the vairatheory was taught by Par§va and then transformed by Mahavira into the karmavadadoctrine evident

21. Mahavira replies to Gautama's question concerning the karmic consequences for a man who beheads
another man who is about to kill an animal with an arrow, and who actually kills the animal after his head is
severed from his body: je miyam marei se miya-verenam putthe /je purisam marei se purisa-verenam putthe |
(Viy. 1.8.2[91Db)).

22. 'It has already been noted that the word karma in the Acaral is used in the sense of action in general, and
the same generally holds true in the Sitrakrtal. However, the word karma occurring in the Untara ... and
Dasavaikalika very often ... connotes karmic matter. The Jainas thus seem to have understood karma in the
sense of a concrete material substance, like rajasor dust in the late first canonical stage' (OHIRA 1994: 7f.). Cf.
Siiyagada 1.2.1.15, 1.2.16, 1.8.7, 1.2.21, Uttarajjhayana 3.11, 4.7, 7.8, 10.3, Dasaveyaliya 3.14, 4.15.21-25,
9.3.15.

23. Cf. Ayara 1.2.5.5 and JACOBI's 1884: 24 n. 2 remark that veram vaddhai appano (translation: 'increases
his own unrighteousness') is 'apparently the close of a §loka'.



in AS 1.>* Klaus BRUHN (1993 II: 48) noted, in sum, that the Jaina theory of karman is 'neither a consistent
whole nor a concept which tries to explain human behaviour in its entirety'. Further, 'we notice not only high-
level syncretism, but also the dynamism of popular beliefs and the parallelism of karma and fate":* 'in ethics,
emphasis is sometimes on the act and sometimes on the attitude; finally, Jainism as a whole, oscillates between
ahimsa legalism and kasaya soteriology' (ibid., p. 21). Jaina karman theory, it is argued, assumed its classical
form after interpreting karmic matter in terms of the imported atomistic philosophy of the Vaisesika tradition.
BRUHN and BUTZENBERGER (1994: iv) summarised the principal features of currently prevalent academic
interpretations: '

... If we ignore some very ptimitive statements we can probably say that there was a clear shift of emphasis
from popular ethical thought (offence, suffering = atonement, restoration of the original state of the offender) to
abstrict soteriology. The latter term stands in this case not for a doctrine of salvation in its usual sense, but for an
esoteric current in Jaina dogmatics which is not merely detailed and technical, but likewise in its basic character
far removed from the common notions about action, retribution, and redemption. The typical "later karman
theory" is of course later than the last period of the canon and also later that the Tattvaarthasutra. ... (iii) ...

- 'Presuming quite unspecific assumptions on moral retribution, the development started with explicitly investigating
the nature of this retribution, and with considering it to be a stream of subtle matter afflicting the individual. A
second major event seems to have been the idea of describing matter according to the latest atomistic theories of
natural philosophy, and thus being able to explain the otherwise disturbing circumstance that karmic matter is
invisible: except if they constitute a considerably large conglomeratlon like a pot, etc. (ghatadikarya), atoms are
invisible (apratyaksa).'

The question, how the rebounding effect of an action on the agent can be explained in other than naturalistic
moral-ontological terms has hardly been addressed in ancient or modern literature. From the perspective of an
individual, a point of departure for a comparative phenomenology of 'guilt', or generalised feeling of 'obligation’,
may be offered by the Jaina doctrine of /essa(Skt. lesya), colouration of the soul, which could be compared, for
instance, with HEIDEGGER's (1927/1962) notion of mood (Grundstimmung)®.

How can momentary actions have consequences even after long intervening periods of time? Wilhelm
HALBFASS (1992: 300ff.) showed that in the Brahmanic tradition the Pirvamimamsa concept of apirva, potency,
and the Vai$esika concept of the adrsta, unseen, were proposed to explain storable causal potencies which attach
to the agent of an (sacrificial) action (4r7y4), and hence account for the efficacy and power of sacrifices. According
to the 'magico-ritualistic world-view' of the mimamsa philosopher Kumarila in his Aptirvadhikarana of the
Tantravarttika, the agent is 2tman, the soul of the sacrificer who pays for the sacrifice, and the positiveconsequences
of his sacrificial action - the apiirva or dharma - remain in form of personal dispositions (samskara). Sankara later

24. 'MV [Mahavira] grasped the old theory [of Par§va] of vairain the context of the then current theory of karma
and gave it a new logical outlook. ... In other words, MV systematized the old tenet of Par§va by integrating the
current thoughts, and established an independent sect of the Jainas by advocating the Jainas to be tmavada,
lokavada, karmavada and kri ryavada (OHIRA 1994: 6).

25. On elements of determinism in Jaina karma theory, see JAINI 1977.

26. One of the few theoretical reconstructions of the genesis of the 'law of reciprocity' in human societies is
Marcel MAUSS' (1925/1988) still much-discussed Essai sur le don, which analyses the perceived causative
‘power of the gift', or sacrifice, to oblige the receiver to present a return gift, in terms of a reinterpretation of
DURKHEIM's socio-psychological theory of collective emotions and the theories of WUNDT on the interaction
of gestures, using the Maori term of mana as an example. An elaboration of MAUSS' theory is Jan C.
HEESTERMAN's (1984) notion of the transcendence of sacrifice through its interiorisation, or self-obligation, a
process which Max WEBER (1922) called ethicisation; which resonates with Uttarajjhayana 25 on 'the sacrifice
of sacrifice’. The implications of these approaches are still awaiting further analysis, for instance from the point of
view of symbolic interactionism and the theory of emotions.
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related the non-karmic apirvatheory to karman in his Brahmasiitrabhasya. In contrast to the Mimamsa tradition,
the Vaisesika concepts work within the framework of a karman theory which accounts for both positive and
negative consequences not only of sacrifices but of all actions. The classical VaiSesika author Prasastapada uses
the term adrsta to designate dharma and adharma, merit and demerit. The Jaina perspective rejects the notion of
an invisible mystical force (adrsta) altogether, and in the second stage of the development of Jaina karman theory
instead posits the notion of invisible karmic matter which attaches itself to and binds the soul, producing certain
causal conditions.?’” This is a purely theoretical conception of karman, far removed from its original meaning of
the term. In contrast to the observable, more or less violent, actions of an individual, unseen karmic particles and
processes of karmic transformation are mechanisms which can be modelled conceptually and mathematically,
but are unrelated to human psychology or ethics. SCHUBRING (1935/2000: 323) commented: "it appears that
here the Jains have cultivated psychology without soul."

Jaina Mathematics and Karman Theory

Professor Laxmi Chandra JAIN's pioneering work on the mathematical content of classical Jaina karman
theoretical texts deals exclusively with the mathematically refined forms of what he calls the 'karma system
theoretical approach' or the biocybernetic system functionalism' of the mathematical passages in the Digambara
commentaries.on the Satkhandagama and the Kasayapahuda. What a unit of karman pudgala actually repre-
sents, how karmic matter (a uniquely Jaina conception) is formed, and how Karman Theory B relates to Karman
Theory A does not concern these texts. Hence, the term karman is used in a special sense in the present volume,
which applies the language of modern biocybernetic system theory to the karman theory of Nemicandra:

'"Karma" has been translated as "functional” and it has a mathematical significance of two meanings: as
a transformation and as an operator with lapse over time' (L.C. JAIN, infra, p. 16/26).2

The author has created a whole range of further new translations to account for the specific technical
mathematical use of vocabulary that seems familiar from Jaina philosophical contexts. The author's system
theoretical interpretation of the gunasthana scheme informs the translations of gunasthanaas 'control station’, of
margapasthina as 'way-ward-station', of the 4srava, samvara, nirjara as 'cause-effect’ or 'input-output relations’
of the karman system. Jiva is translated as 'bios' and dravya as 'fluent' (elsewhere also: 'organism’). Karta be-
comnes 'functor’, kartriva 'function', and niseka 'nisus’. Even a trained Jainologist who is unfamiliar with this
terminology, which needs to be learned first, will find it difficult to follow both the original texts and their
translation through strings of English neologisms. The advantage of this creative exercise of defamiliarisation is
that the conceptual differences between instrumental and functional Jaina karma theories become apparent.

Professor L.C. JAIN began his research on the terminology of the mathematical passages in the Digambara
scriptures more than fifty years ago. His inquiries commenced in 1955 in form of discussions with Digambara
luminaries such as Ksullaka Manohara Lala Varni 'Sahajananda’, Ratan Chand Mukhtar and Dr Hiralal Jain,
which benefited his first major publication entitled 77/oyapannatti ka Ganita(1957), comparing the mathemati-
cal karman theory in the 77loyapapnatti with modern system theory and the cybernetics of N. WIENER. This
approach informed a lifetime of research in the history of Indian mathematics. The south Indian Digambara Jaina
School of Mathematics developed a distinctive mathematical symbolism (samdrsti) for theorising the classical
mathematical Digambara Jaina 'system theory of karman', or karma prapali siddhanta, an approach which seems
to be missing in the Svetaimbara Karmagranthas. Between 1984-1995 L.C. JAIN worked on three Indian Na-
tional Science Academy (INSA) funded projects on mathematical passages in Digambara Jain texts. The first
project, under Dr A. K. BAG, focussed on the decipherment of the mathematical symbolism in the Labdhisara

27 GLASENAPP 1942: 3.
28. L.CJAIN 1992, Appendices: 10f. translates karma as 'action’ and kriya as 'activity', caritra as 'disposition’.:.__



(1984-87). This was followed by two projects on the Prastara Ratnavali (1989-91), and Mathematical Contents
of the Digambara Jaina Texts of the Karananuyoga Group (1992-95). At this time a long-standing collaboration
with the Sanskritist Brahmacarini Dr Prabha JAIN was initiated which informed the seminal work of the author,
The Tao of Jaina Sciences (1992), which contains his principal analytical ideas, and the publication of the first
volume on the Labdhisara, containing a glossary of technical terms (L.C. JAIN 1994: 17-66) and summary tables
of the proposed decoding of the 'Symbolism and List of Working Symbols', especially the geometric symbolism,
or akara samdrsti(ib., pp. 67-98). Between 2003-2005 four volumes were published in the series Exact Sciences
in the Karma Antiquity on the Tiloyapannati, Trilokasara, Lokavibhaga, Jambiidiva Pannatti Samgaho and the
Karananuyoga texts. The explanation of the symbolism of the Labdhisara is given in the present first volume? of
the planned Labdhisara study, to be published as part of a five volume series entitled Mathematical Sciences in
the Karma Antiguity comprising the outcomes of the first INSA project on Nemicandra's work, with a focus on
the mathematical content of the Labdhisara and its application to theory of karma. It is based on the original text
edited by Gajadhar Lala JAIN and Sri Lala JAIN in 1919, and the Sanskrit and Hindi paraphrases of the original
Prakrit by M. SHASTRI (Bombay 1916) and the Hindi commentary by Pt. R.C. MUKHTAR (Mahavirji 1982).

The symbolism employed in the mathematical passages of the Labdhisara cannot be understood without a
prior study of the Trilokasara and the Gommatasara, and the Ksapanasara. Nemicandra understood these four
works as 'summary' explanations of the entire Digambara Siddhanta. That is, the Satkhandagama of Puspadanta
and Bhutabali, and the Kasayapahuda of Gunadharacarya, and their commentaries. He conceived the Gommatasara
as a synopsis of the Satkhandagama, and the Labdhisara and Ksapanasara as summaries of Gunadharacarya's
Kasayapahuda, while the Trilokasara summarises the Tiloyapannatti (Trilokaprajfiapti) of Yativrsabhacarya (5th
-6th C.). The present first volume, focussing on the Gommatasara Jivakanda, and the second volume on the
Gommatasara Karmakanda are conceived as introductions to the study of the mathematical content of Nemicandra's
(late 10th - early 11th century) Labdhisara, Essence of Attainment. This text represents the culmination of the
work of Nemicandra, who was given the honorific title Siddhanta Cakravartin, Conqueror of all Scripture, which
apparently the Digambara community conveyed only to one who mastered both the Satkhandagama and the
Kasayapahuda (Kasayaprabhrta), the two main texts of the so-called Digambara Siddhanta. Because both text
collections were, however, hardly accessible, both physically and intellectually,® for many centuries, Nemicandra's
Gommatasara, Essence of Excellence, was regarded as the most sacred scripture of the Digambara tradition; until
the re-discovery and publication of the only surviving manuscripts of the Satkhandagama and the Kasayapahuda
in the 20th century.3!

Both the Satkhandagama and the Kasayapahuda claim to be based on the lost Piirvas of the 'original' Jaina
canon. Generally, the Kasayapahuda is considered to be a later text than the 2nd century Satkhandagama But
L.C. JAIN considers it to be an earlier composition of the first century C.E.

The present text is a collection of diverse materials for the study of the Labdhisara. It is divided 1nto three
parts, the first two of which are introductory:

(D An 'Introduction’ of seventy one pages on the mathematical content of the Gommatasara and the Labdhisara
texts, based on the commentaries of ..., comprising five sections, an introduction and concluding remarks (see
infra), establishes the necessary link between the Gommatasara and the Labdhisara.

(II) A Reprint of the original text and the 1927 English translation of the Gommatasara Jivakanda by Barrister
Jugmandar Lal Jaini and Brahmacari Sital Prasad Jain, published in 1927, minus the English commentary, but
with Hindi translation.

(IIT) An English rendition of the Artha Samdrsti, Gauge (Measure) Symbolism, a chapter in Pandita Todaramala's

29. The Labdhisara of Nemicandra Siddhinta Cakravarti. By Laxmi Chandra JAIN. Jabalpur: Shri Brahmi
Sundari Prasthashram.

30. In the early twentieth century the texts were only "preserved in one single Ms. Copy which nobody had been
allowed to read for centuries” (ALSDORF 1973: 252f.).

31. JAINI.1979: 51, n. 15.



18th century Samyag-Jiiana Candrika. This two hundred and one page long English text, presented under the
title 'Jivakanda' as a 'Prelude’ to the symbolism of the Labdhisara (the proliferation of multiple heading in the
books can be disorientating), is the main contribution of the present book. It supplements both the 1927 English
translation and the Hindi commentary to the latest Gommatasara edition published by Bharatiya Jiianapitha in
1978-1981, which offer no explanation of the symbolism and meaning of the mathematical verses in Nemicandra's
work. i

The 'Introduction’' comprises seven sections of diverse nature, summarising much needed background
information.

(1) 'Introduction’
(2) About the Labdhisér_a, its author and date

(3) Summaries of selected verses of the Trilokasara divergent from the Tiloyapannati on the basis of the Sanskrit
commentary of Madhava Candra Traividya (the source for Pt. Todaramala's commentary) and the Hindi commentary
of Aryika Visuddhimati.

(4) Analytical summaries of selected verses from the Gommatasara Jivakanda, on the basis of the 11th century
auto-commentary Jiva Tattva Pradipika of Nemicandra (Karnataka Vrtti and Sanskrit Tika), and the 18th century
commentary Samyag-jfiana-candrika written in dhtindhari by Pt. Todaramala (c. 1720-1767).

(5) The 'Exposition (Vrtti) and Commentary of the Labdhisara and their Authors' discusses the problem of the
authorship of the only Sanskrit commentary of the Labdhisara, the incomplete anonymous Vrtti, which is here
attributed to the 16th century author Nemicandra [II], though the 14th century Kanarese author Kesavavarni is
mentioned as another likely source. The only full commentary on the Labdhisara is contained in Todaramala's
Samyag-jiiana-candrika, which has a separate chapter on the mathematical verses of the Labdhisara and the
Ksapanasara, entitled Artha Samdrsti Adhikara, , whose section on the Ksapanasara relies on the Ksapanasara
commentary by Madhavacandra Traividya of 1203. This chapter is the focus of the present volume.

(6) The section entitled 'Scientific Thought Evident in the Labdhisara' is based on an article already published by
L.C. JAIN (2005b). It comprises the following sub-sections: A. Sets (rasis), B. Structure (yantra), C. Systems
Concepts, D. Symmetry Concepts, E. Sign and Symbol (Samdrstii), F. Cybernetic Contents: (a) Algorithm, (b)
Self-Regulation and Self-Reproduction, (c) Linguistics, (d) Calculation Mathematics.

(7) 'Concluding Remarks'.

It is difficult to comment on the mathematical or indeed philosophical content of the selected Artha Samdrsti
passages. The work shows that the classical Digambara doctrines of karman theorised changes and transformations
of karman in terms of 'sequences and series, progressions and regressions’ of 'successive instants (samaya)', of
'instant sets' (p. 42). For the history of science, the value of decoding their mathematical; scientific and philosophical
content is immense. Sensibly, the author of Mathematical Sciences in the Karma Antiquity refrains from premature
conclusions, and presents the reader with the material without adding his own comments. The stated aims of the
text are to furnish 'the basis for a chapter on Indian mathematical systems theory in the largér history of ancient
mathematical science' (xiv): Its 'ancient form was called the "Karma Theory" or "Action Theory" or "Functional
Theory" (ib.). It is the invaluable great contribution of the author to have explicated the symbolism and the
system theoretical implications of the mathematical passages of Nemicandra's work together with his assistant
Brahmacarini Doctor Prabha JAIN. The works of Professor L.C. JAIN confine themselves to the Digambara
Jaina school of mathematics. It is unlikely that work of a similar magnitude and depth will be conducted in the
near future on the mathematical contents of the Svetambara Karma granthas which also point to the lost Drstivada
as their source. . .
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the Kasaya pahudarh of Gunadharacarya. This has also been denoted by KSP, eds. P. C. Siddhanta
shastri, and K. C., Siddhanta shastri, vols. 1-15, Mathura, 1944-1984.




10

10. JPS : The Jambidivapannatti Sarrgaho of Paumanandi, ed. by A. N. Upadhya and H. L. Jain.
with introduction on Mathematics of the Tiloyapar_matti’(TPG, g.v.) by L. C. Jain in Hindi, with Hindf ‘
paraphrase by B. C. Siddhanta shastri, Jaina Samskrti Sarhraksaka Sangha, Sholapur, 1958.

11. JTP : The Jiva Tattva Pradipika commentary by Muni Nemichandra of GJK and GKK, (q. v.).
This is in Sanskrit, following in lesser details than in the KVR (q. v.)

12. KNS : The Ksapanasara of Nemichandra Siddhantacakravarti, published in the LDS, (q. v.),
alongwith SJC and ASL, (q. v.). An independent work, The Ksapanasara, was compiled by
" Madhavacandra Traividya on the basis of which Todaramala wrote its SJC as well as the portion of
Artha Sarndrsti re!evant toit.

13. KPD : The Kasayapahuda Sutta of Gunadharacarya, with ctirni [KPD (c)] of Yativrsabhacarya,
ed. H. L. Siddhantashastri, Calcutta, 1955. This has also been denoted by KPD (s). This contains origi-
nal verses in Prakrit with Ctrni and Hindi translation.

14. KSP : The Kasayapahudar of Gunadharacarya with Ciirni Siitras of Yativrsabhacarya, and the
Jayadhavala commentary by Virasenacarya as combleted by Jinasenacarya, ed. P. C. Siddhantashastri
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17. MBD : The Mahabandha of Bhagavanta Bhalabali, ed. S. C. Diwakar and others, Bharatiya
Jiiana Pitha, Kashi. vols. 1-7, 1947-1958. This is also called as the Mahadhavala (MDV) q. v.
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18. PSK : The Paiicastikaya of Kundakundacarya, published in Kundakunda Bharati, KKB, ed.
P. L. Sahityacharya, Phaltan, 1970. This contains 173 verses in Prakrit. These have been translated
into Hindi.

19 PVS : The Pravacanasara of Kunda Kunda Acérya, published in KKB, (q. v.), This contains 275
verses in Prakrit. These have been translated into Hindi, for detailed dialectical matter, vide PVS, ed. and
composed by M. Varni, Sahajananda, as Sapta Dasangi Commentary, Meerut, 1979.

20. SJC : The Samyak Jiianacandrika commentary by Todaramala, of the GJK, GKK, LDS
and KNS. '

21. SKG : The Satkhandagama of Sti Bhagavana Puspadanta and Bhitabali, ed. Sumati bai Shaha,
Phaltan, 1965. This contains Prakrit verses and their Hindi translation. This does not contain either
MBD/MDV or DVL.

22. SMS : The Samayasara of Kundakundacarya, published in KKB, (q. v.). This contains 415
verses in Prakrit, alongwith their Hindi translation. For detailed dialectical matter, vide SMS, ed. and
composed by M. Varni, Sahajananda, as Sapta Dasangi Commentary, Meerut, 1977. _
23. SSD : The Sarvarthusiddhi of Ptjyapada, the commentary on the Tattvartha Sitra, ed. P. C.
Siddhan shastry, Kashi, 1955. An English translation of the text, excluding some portion, is available as
"Reality" by S. A. Jain, Calcutta, 1960. :
24. STL : The anonymous Sanskrit commentary of the LDS, (q. v.), Formerly Kesava Varni was
regarded as the commentator ; JSI, p. 412, has however mentioned Muni Nemichandra as the commentator,
which seems doubtful, in absence of authority.

25. TLS : The Trilokasara of Nemichandra Siddhantacakravarti with commentary of Madhavacandra
Traividya in Sanskrit, and Hindi commentary by Aryika ViSuddhamati, ed. R. C. Mukhtar qnd C.P.
Patni, Shri Mahaviraji, 1974.

TLS (0) : ed. by M. L. shastri, with commentary of Pundit Todaramala, Bombay, 1918.

TLS (1) : ed. by M. L. Shastri, with commentary of Madhavacandra Traividya, in Sanskrit, Bombay,
1917. :

26. TPT : The Tiloyapannatti of Jadivasaha, ed. A. N. Upadhye and H. L. Jain, Part I (1943), Part II
(1951), Sholapur. , '

TPT (1) : ed. C. P. Patni, with commentary by Aryika Visuddhamati, Kota, (1984), Part II (1986),
Kota. ,

27. TVS : The Tattvartha siitra of Umasvami, published in the SSD, (q. v.). |
28. TVT : The Tattvartha Vrtti of Srutasagara Suri, Kashi, 1949. Cf. also the Raja Vartika,
(RVK), Bharatiya Jiiana Pitha, also denominated as the Tattvartha vz"}‘rtAika of Akalankadeva Acarya,
Kashi, 1953.

Note : 1. For source material of the Svetambara Jaina School, Cf. JSBI, pp. 110-114. These start with
the karma Prakrti of Sivasarma siri (c. Sthcentury, A. D.), in broken trgdmon.




ABBREVIATION

AHRNT:- Acta Historiae rerum Naturalium nec non Technicarium
AJOS:- Aligarh Journal of Oriental Studies
ASG:- Artha Samdrsti of the Gommatasara
ASL:- ArthaSamdrsti of the Labdhisara (1980)
ASL(O):- Artha Sarndrsti of the Labdhisara
‘ (old calcuttac. 1919 edition)
BANC:- Boletin de la Academia Nac. de Ciencias
BB:- Bibliography of Books
BCMS:- Bulletin of the Calcutta Mathematical Society
BMB:- Bulletin of Mathematical Biophysics
BR:- Bibliography of Source Material
CTN:- Contribution to the Theory of Transfinite Numbers
DVL The Dhavala Commentary of the Satkhandigama
EW East and West
GBT Ganita Bharati
GJK Gommatasara Jivakanda (1978-1979)
GIK (M) Gommatasara Jivakanda Manuscripts
GJK (E) Gommatasara Jivakanda (English edition, 1927)
GIJK (O) Gommatasara Jivakanda (old Calcutta edition c. 1919)
GKK Gommatasara karmakanda (1980-1981)
GKK (E) Gommatasara karmakanda (English edition, 1927, 1937) Parts (i) and (ii)
GKK (O) - Gommatasara karmakanda (old calcutta edition c. 1919)
GNT Ganita (Lucknow)
GSS Ganita Sara Samgraha of Mahavnracarya (1963) (1912 English edition)
HTM Historia Mathematica
HHM History of Hindu Mathematics (Par I and II; 1962)
ICHS Proceedings of International Congress of History of Science
ICHSA International Congress of Human Sciences in Asia and Africa
IHQ India Historical Quarterly
JAQ The Jaina Antiquary (Arrah)
JDL Jaya Dhavala, original (Tada Patra)
JGD Jain Gem Dictionary -
JGRI The Journal of the Ganganatha Jha Research Institute
JGSV Journal of the Ganganatha Jha Kendriya Sanskrit Vidyapitha
JIL Jain Journal (Jain Bhawan, Calcutta)
- SSHS Summer School on History of Science (INSA), 1974
STHP Science and Technology; Humanism and Progress
STL Sanskrit Commentary (tika) of the Labdhisara (anonymous)
SSD Sarvathasiddhi
TKR Tirthankar (Indore)
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TLS Trilokasara (1974)

TLS (0) Trilokasara (1918)

JLV Jain Laksanavali (vol. 1. 2, 3; 1972, 1973, 1979)

JPS ' Jambidivapannatti Samgaho

JSB Jaina Siddhanta Bhaskara (Arrah)

JSBI Jaina Sahitya ka Brahad Itihasa, vol. 4, 1968

JSHS Japanese Studies in the History of Science

JSI Jaina Sahitya ka Itihasa (prelude, .and vols. 1, 2; 1962, 1973, 1975)
JSK Jainendra Siddhanta Kosa (vols. 1. 2, 3, 4; 1970, 1971. 1972, 1973)
JSUD Journal of the Department of Sanskrit, University of Delhi

JTP Jiva Tattva Pradipika Commentary

KKB Kundakunda Bharati

KNS Ksapanasara

KPD (O) Kasaya Pahuda Sutta (Ciirni)

KPD (S) Kasaya Pahuda Sutta .

KSP Kasaya Pahudarm with the Jaya Dhavala (JDV) commentary and Ciirni Sitras -
KVR Karnataka Vrtti of GJK and GKK (q. v.)

LDS Labdhisara (Ksapanasara garbhita), (1980)

LDS (0) Labdhisara (Ksapanasara garbhita), [old Calcutta edmon c. 1919]
LDS (1) Labdhisara (Ksapanasara garbhita), 1916

LDS (2) Labdhisara-Ksapanasara (1982)

LDS (M) Labdhisara Manuscript, Jabalpur ’

MBD Mahabandho (also called Mahadhavala or MDV)

MDV Mahadhavala

MME The Mathematics Education

MPB Manda Prabodhint Commentary

PGL Prelude to Gauge Sumbolism of the Labdhisara

PGL (0) Prelude to Gauge Symbolism of the Labdhisara (o)

PRL Sri Prastara Ratnavali

PSK Paiicastikaya

PSM Paia Sadda Mahannava

QSGM Quellen and Studien zur Geschichte de Mathematik (Springer Varlag)
RJP Research Journal of Philoslphy

RVK Rajavartikam

SJC Samyakjnanacandrika Commentary

SKG Satkhandagama (1965)

SMS Samayasara

SOS Fifty years of Soviet Oriental Studies (Cunieform Studlee)

SPM Scripta Mathematica

TLS (1) Trilokasara (1917)

TPG Tiloyapannatti ka Ganita

TPJ Tulsi Prajiia (Ladnum) {Jaina Vi§va Bharati]

TPT Tiloyapannatti (vol. 1, 2; 1943, 1951)

TPT (1) Tiloyapannatti (vol. 1, 2; 1984, 1986)

TVS ~ Tattvarthasttra

TVT Tattvarthavrtti
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ROMAN TRANSLITERATION OF DEVANAGARI

Short:v.
Long:
Anusvara:

Visarga:

Non-aspirant

Classified:

Unclassified:

Compound:
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HIICIIdRYI

yowr et weaTaey aqead | daeTey frdeer aerdterer aiR& 10 1|
TEATHTS YA0e G0 HERauT | G worerd da d yuass 1211
‘ | —iftree HaE:
Adoration to Mahavira, the Lord of the Jinas, the protector
(of the faithful), whose four infinite attributes, worthy to be
esteemed in the three worlds, are unsurpassable (in excellence).

- Ganitﬁ Sara Sangraha

DEDICATED

TO
- ALL THE FIVE BELOVED-SUPREME OF ALL REGIONS AND ALL TIMES,

THE ARTHANTAS, THE SIDDHAS, THE ACARYAS, THE UPADHYAYAS

. ANDTHE SADHUS
WITH ADORATION TO
~THEIR HOLINESS
THE GREAT AND VERSATILE DIGAMBARA JAINA ASCETICS
WHO ARE NINE CRORE AS REDUCED BY THREE IN COUNT,
EXISTENT IN THE TWO AND A HALF ISLANDS,

ALL OF WHOSE BLESSINGS ARE WITH US.
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INTRODUCTION

We start with the mathematical treatment of the Karma theory in the Digambara Jaina Prakrit texts and
their commentaries. The text, "The Labdhisara of Nemicandra Siddhanta Cakravarti". is regarded as a
companion text, to be taught in continuation of the Gommatasara [Jivakanda and Karmakanda] texts. and
before all these, mathematical foundations are required to be laid down through a study of the Trilokasara.
All these texts were compiled as summaries. predominant in mathematical manoeuvre, by Nemicandra
Siddhanta Cakravarti in the late tenth century A.D. and early eleventh century A.D. This systemic
programming in summary form of aphorisms. from the Satkhandagama texts of Puspadanta and Bhatabali
preceptors (c. 2nd century A.D.), as well as from the Kasdya Pahuda Sutta of Gunadhara preceptor. (c.
Istcentury A.D.). seems to be intended for the purpose of layman studies, for memorizing the essence of
the Satkhandagama and the Kasayapahuda Sutta which belong to the Digambara Jaina' sect and are
regarded as authentic by this community. The scheme of Nemicandra Siddhantacakravarti appears to be
as follows, in the compilation of the summary and essential texts :

THE TILOYAPANNTTI ‘ THE TRILOKASARA
OF YATIVRSABHA} [TILOYASARA]
(c. 5th Century A.D.)

THE SATKHANDAGAMA THE GOMMATA SARA
OF PUSPADANTA AND } [JIVA KANDA AND
BHUTABALI KARMA KANDA]

(c. 2nd century A.D.) _

THE KASAYA PAHUDA THE LABDHISARA
SUTTA OF GUNADHARA AND

(c. 1stcentury A.D.) THE KSAPANASARA

It also appears that Nemicandra Siddhanta Cakravarti took help of the various commentaries of the
above original texts, specially the Dhavala (DVL) commentary of Virasenacarya (c. 9th century. A.D.).
The Mahabandha (MBD) part of the Satkhandagama (SKG). was completed by Bhiitabali acarya in
great details and is known as the Maha Dhavala (MDL). Further the Kasayapahuda Sutta (KPS) was
first commented inform of Carnisutras by Yativrsabhacarya and later commented upon by Virasenacarya,
left incomplete by him owing to his death, and completed by his disciple Jinasenacarya, in the form
known as the Jaya-Dhavala (JDL).

The second press publication? of the manuscript form of the Labdhisara (LDS) as well as its two
commentaries, known as the Jivatattva Pradipika (JTP) by KeSavavarni® in Sanskrit. and the Samyak

1. For a brief introduction to the life and works of some preceptors of this school. cf. Jain.L.C..(1985.B B).Upto a few years
earlier, Dravyasariigraha text was also regarded to have been compiled by Nemicandra Siddhanta Cakravarti but now this

issue has been controversial and the work is said to have been compiled by same Nemicandra Siddhdnta deva who may be

some other person.

2. The work was edited by Gajadhara Lila Jaina and Sri Lala Jaina. The first publication was an abridged commentary in
Hindi, in 1916. Cf. LDS (1)

3.C. 1359 AD.
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_ jiianacandrika by Todaramala' in Dhiirndhari (a dialect of Hindi in Rajsthan), appears to be round about
1919 by the Gandhi Hari Bhai Devakarana Jaina Granthamala of Bharatiya Jaina Siddhanta Prakashini
Sarnstha, Calcutta. This contained the Artha Sarndrsti chapters on the Gommatasara and the LDS (ASG
and ASL), an original contribution of Todaramala to the exposition of the manoeuvre of the mathematical
symbolism, used in the earlier commentary of the text. The Ksapanasara, however had the commentary by
Todaramala alone, who is said to have taken help of the partial text (commentary) by Madhavacandra Traividya.”

This work on the Labdhisara of Nemicandra Siddhanta Cakravarti is intended to furnish the basis
for a chapter on Indian mathematical systems theory in a larger history of ancient mathematical science.

, It will be too premature to attempt to arrive at general historical conclusions, however, this.
introduction provides with necessary background of the Indian mathematical system theory whose ancient
form in India was called the "Karma Theory" or "Action Theory" or "Functional Theory".

It has been aimed to reach completeness so far as the text and its relevant texts are concerned in the
Digambara Jaina School of Mathematics, because the "Karma theory" has been dealt with Sarndrsti in
this school through mathematical symbolism, called the Artha, Anka and Akara Sarndrstis which are
usually in algebraic, arithmetic and geometric forms. We find the words "Artha Samdrsti” (gauge-
symbolism)* ", "Anka Sarndrsti" (numerical-symbolism) and " Akara riipa Sarhdrsti" (geometric- form
of symbolism) in the introduction to the "Artha- Sarhdrsti" chapters by Todaramala . The first two terms
appear in earlier commentaries of the Gommatasara. |

The Karma theory needed a symbolic manipulation which appears to be in full swing in the detailed
commentaries of the GJK, GKK and LDS. Those on GJK and GKK were compiled by Kesavavarni in
Kannada in the 14th century A.D., probably. These are said to have been based on the Viramartandi
commentary of the GJK, GKK compiled in Kannada by Camundaraya, the commander-in-chief and
- prime minister of the kingdom of the Western Gangas during the reigns at least of Marasirhha I (961-974
A.D.) and Racamalla IV (975-984 A.D.) He was contemporary of Nemicandra Siddhanta Cakravarti
and his great devotee, and builder of fifty seven feet high superb Bahubali colosus at Sravar_labqlgola.
Although we find a few traces of this symbolism in the Tiloyapannatti and the Dhavala commentary, yet the
real strength of symbolic display records have not been traced so far, earlier than the Karnatavrtti of Kesavavarni.

Apart from the mathematical and symbolic manoeuvre of the karma theory in the Digambara Jaina
School, specially in the commentaries of the GJK, GKK and LDS, there appears to be a profound
attempt to develop a new methodology of Scientific inquiry for investigation of inner "mechanisms" of
life and the development of complex objects of reality. through a systems-approach as will appear later in
the systems-analysis of the Functional (Karma) theory. '

The following table gives a rough idea of the chronology of the works relevant to the Karma theory
and the Labdhisara, in the Digambara Jaina School, extending to more than 5 lacs of verses, a few works
mentioned below being untraceable at present. One may expect earlier attempts as symbolization of
mathematical display in such untraceable works, because it is impossible to believe that the work at

symbolization is a single-handed compilation in the commentary of Kesavavarni.

1.C. 1761 A.D., at Jaipur.
2.C. 1203 A.D. Cf. LDS, p. 39. Cf. also LDS (o), p. t. foreword.

3. Artha is defined by Todaramala as the measure, etc. of arbitrarily chosen fluent (dravya), quarter (ksetra), time (kalaj
and phases (bhavas). The symbolism for the "artha” or "gauge"” is artha-samdrsti.

cf. GIK-GKK (0)-ASG., p.1.
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PERIOD CONTRIBUTOR WORK REMARKS
C. Ist century A.D. Gunadharacarya the Kasayapahudam

Note: This is said to have been produced from the third pahuda, 'pejjadosa’ of the tenth 'vastu' of the

1 Y

fifth 'pirva’, ‘jiana pravada’ of the fourth anga of the canonical scripture, having direct link with the

revelation (Agama). -

C. 2nd century A.D. Puspadantacarya the Satkhandagama
and Bhiutabali acarya including the Mahabandha

Note: This is said to have been produced from twenty-four anuyogadvaras of the fourth 'karma prakrti'
prabhrta of the fifth vastu, ‘cayana labdhi of the second piirva, ‘agrayant’ of the fourth pirvagata of
twelfth anga, 'drstivada’ of the canonical scripture, having direct link with the revelation (Agama). If
Kundakundacarya is placed in the end of the first century B.C. and if he is proved to have compiled a
commentry of the above texts (first three volumes), well known as Pariyamma (Parlkarma) then the

above texts and their authors will have to be placed at least two centuries earlier.

C. 3rd vcentury A.D. Kundakundacarya (i) said to have written the not
'Parikarma’ commentary' on available now
first three parts of the
Satkhandagama in 12000 verses
(11) the Pafcastikaya (173 verses)

(ii1) the Samayasara (415 verses)
, (iv)v the Pravacanasara(275 verses)

Note: 1. He is mentioned to have composed or compiled 84 Pahudas. Among various works attributed to him

the following works, all in Prakrit are available, axcept the parikarma (Pariyamma) or the Satkhandagama

Tika. They are Mulacara, Titthyara-Bhatti, Siddha-Bhatti, Suda-Bhatti, Caritta-Bhatti, anagara-Bhatti, Ayariya-

Bhatti. Nivvina-Bhatti, Paficaparametthi-Bhatti, Darhsana-Pahuda, Caritta-Pahuda, Sutta-Pahuda, Bodha-

Pahuda, Bhava-Pahuda, Mokkha-Pahuda, Limga-Pahuda, Sila-Pahuda, Rayanasara, Barasa-Anuvekkha,

Niyamasara, Paficasticayasara, Samayasara and Pravacanasara. For details of his life and works cf. Introduction,

in Pravacanasara Ed. for Post Doctoral thesis, by A.N. Upadhye, pub. Shrimad Rajchandra Ashram, Station

Agas. Post Boria, Via Anand, 1964, pp.1-126.

2. His other works are the Niyamasara and the Astapahuda. All these works are in Prakrit. The work Tirukurala’

is also ascribed to him by certain writer, which is said to have a great influence on the building of culture in

south India. He is also said to have compiled 84 Pahudas out of which only 12 Pahudas are available.

3. Most of the others have placed him in first century B. C., (cf. Pravacanasara introduction. op. cit., pp. 1-

126), and this has a great bearing in deciding proper chronology of preceptors in Digambara jaina School.

I. This is known as "pariyamma sutta" according to Indranandi's "the Srutavatara". cf. also, Desai, P.B.,
(1957, B.B.). pp. 152-157. Note that the bimillenary celebrations of Kundakundacarya are being solemnized
throughout the world by Digambara Jaina community and several recent articles and books have appeared
regarding his contributions, specifically, to mathematical material, since 1987.
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PERIOD

C. 3rd century A.D. Umasvami

CONTRIBUTOR WORK

REMARKS

The Tattvartha-suatra

grddhapicchacarya in Sanskrit

C. 473 A.D.- 609 A.D.

dark period of texts Uccaranicarya

not available! (possible after =

Yativrsabhacarya (1) the cuarni satras

on the Kasayapahudam
in 7009 Prakrit verses
(i1) the Tiloyapannatti
in 5677 Prakrit verses

vrtti on the not available

Kasayapahudam

Y ativrsabhacarya) (in 12000 verses).

Samakundacarya

Tumbularacarya

C. 6th century A.D. Bappaguru deva

acarya

(1) commentary of the not available

Kasayapahudam (in 6000 verses)
(i1) Prakrit-Sanskrit Kannada not available
mixed commentary of the

Satkhandagama(in 6000 verses)

(1) vyakha of the nat avatlable
Kasayapahudam (in 30000 verses)
in kannada, named "the Cudamani”

(it) commentary of the not available
Satkhandagama in Kannada
(54000 verses),

named, "the Cadamant”

(1) Commentary of the not available

-Kasayapahudam in Prakrit

(30000 verses)

(i1) Commentary of available

not
Satkhandagama in Prakrit

(38000 verses)*:

Note: He is known to have been the disciple of the preceptors Subhanandi and Ravinandi. He wrote

Vyakhya prajfiapti commentary of five parts of Adi Siddhanta and Kasayapahudarh in 60000 verses. and

on sixth part in 5008 verses?®

1. cf. KSP, vol (1, intro. p. 9. ct> also. JSBI. vol. 4, pp. 109. 110.

2.¢f. JSBI, vol. 4, pp. 109, 110.
3.cf. KSA, vol. 1, p.9, intro.
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PERIOD- CONTRIBUTOR WORK ' REMARKS
not known not known (i) the Jivasamasa not available
(ii) the Cheda satra ..., Seeeeees
(111) the Karma pravada ... T
B (iv) the Dasa karani sammgraha ... yeeeenn
Note: These have been quoted by Virasenacarya in his Dhavala commentary. He also mentions the

"Parikarma" in discussions regarding mathematics.

C. 5th cen- Devanandi (i) the Tattvartha vritti not available
tury AD Pujyapada acarya (Sarvartha siddhi), commentary
| of the Tattvartha sitra
(ii) the Sarasamgraha
(iii) thé Jainendra vyakarana

C. 5th-6th Samantabhadra (i) the Apta mimarnsa in Sanskrit
century A.D. acarya ‘! (114 verses)
' (i1) theYuktyanu$asana in Sanskrit
(64 verses)

Note: | The auther is said to have compiled
(1) the Jiva siddhi not available
(i1) the Tattvanu§asana ... pyrraeee

(iii) the Prakrit vyakarana ... ryereeens

(iv) the Pramana padartha ..., yeverens
(v) the Karmaprabhrta tika ceeereeeypernnns
and (vi) the Gandhahastimahabhasya ....... yyerrerenn
which are not available now.
C. 6th century Siddhasena the Sammai suttam
A.D. acarya in Prakrit 70 verses
C. 8th century PatrakeSari the Trilak sana kadarthana not available
A.D. ﬁcﬁrila ) ‘
C. 8th century Akalanka deva (i) the Laghiyastraya alongwith svopajfia vrtti
A.D. acarya (ii) the Nyayavini§caya along with vrtti

(iii) the Siddhi vini§caya along with vrtti
(iv) the Pramana samgraha along with vrtti
(v) the Tattvartha vartika along with bhasya
(vi) the Astasati devagama vivrtti,
the commentary on the Aptamimarnsa of Samantabhadracarya

1. He is known to have composed commentary on first five parts of the Satkhandagama in Sanskrit 48000 verses.

Cf.KSP, vol. 1, p. 9, intro. This is not available at present@
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PERIOD CONTRIBUTOR ©~ WORK REMARKS
C. 776 A.D. Kumaranandi the Vadanyaya

C. 700-750 Mallavadi the Tippanaka on commentary

A.D. "the Dharmottara" of the Nyﬁy;bindu

of Dharmakirti of unknown. period.

C. 816 A.D. Viras-enﬁc‘ﬁrya (i) the Dhavala commentary of the
' Satkhandagama in Prakrit (72000 verses)
(ii) the Jayadhavala (incomplete)
commentary of the Kasayapahudam
in Prakrit (20000 verses)
+ C. 837 A.D. Jinasenacarya the Remaining Jayadhavala commentary
of the Kasayapahudam in Prakrit (40000 verses)
C. 8th-9th Vidyananda acarya (i) the Apta pariksa alongwith svopajiia vrtti
century A.D. (ii) the Pramana pariksa
(iii) the Patrapariksa
(iv) the Satyasasana pariksa
(v) the Astasahasri, the commentary
on the Aptamimarmsa
‘of Samantabhadracarya
(vi) the Tattvarthaslokavartika,
the commentary on the
Tattvarthasitra of Umasvami acarya
(vii) the Yuktyanu$asanalankara,
the commentary on the
Yuktyanu$§asana of Samantabhadracarya
C. 8th-9th Vadibha Sirha (i) the Syadvada siddhi
century A.D. (original name (ii) the Navapadartha niScaya
unknown, this was
only the designation)
C. 9th Devasena acarya (i) the Laghunaya cakra in Prakrit
century A.D. (87 verses)
(ii) the Alapa paddhati in Sanskrit booklet
| C. 10th centuryAmitagati (second) the Pafica sargraha in Sanskrit
A.D. acarya (1375 verses)
Note: One Paﬁcasarhgrahagn Prakrit of unknown period and unknown writer is also available (1324 verses).

»

|
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- PERIOD.

C. 10th century Anantakirti acarya
A.D.

C. 11th centt‘lry Manikyanandi
A.D. acarya

C. 11th century Prabhacandra
A.D. acarya

C. 11th century
A.D.

Nemicandra acarya
Siddhantacakravarti

CONTRIBUTOR WORK.

REMARKS
the Vrhat sarvajia siddhi ‘
the Laghu sarvajfia siddhi

the Pariksamukha

(1) the Prameya kamala martanda,

the commentary on the Pariksamukha
(ii) the Nyaya kumudacandra

(iii) the Tattvarthavrtti pada vivarana
(iv) the Saktayana nyasa

(v) the Sabdambhoja bhaskara

(vi) the Pravacana sara saroja bhaskara
(i) the Gommatasara Jivakanda

in Prakrit (734 verses)

(i1) the Gommatasara Karmakanda

in Prakrit (972 verses)

(iii) the Labdhisara

(with the Ksapanasara)

in Prakrit (649 verses)

(iv) the Trilokasara

in Prakrit (1018 verses)

Note: It has recently been questioned whether the Dravyasamgraha (Prakrit 58 verses) is also his

compilation or that of Nemicandra Siddhantideva just after the above author.

C. 11th century . Camundaraya
A.D.

C.12th centuryA.D. Anantavirya

C. 1203 A.D. Madhavacandra
' Traividya
C.13th century A.D. Santisena

C. 11th-12th Vasunandi
century A.D. [?] or

[c. 10th century Jayasena acarya
A.D. (7]
C. 12th-13th

century A.D.

Asadhara (Pandita)

the Kannada vrtti on the not available
Gommatasara. known

as the Viramartandi

the Prameyaratnamala

(i) Commentary on the Trilokasara

(ii) Imdependent text on the Ksapanasara

the Prameya ratnasara '

(i) the Apta mimamsa
(if) the Devagama vrtti

(i) the Prameya ratnakara
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PERIOD

C. 12th-13th

century A.D.

C. 13th century

A.D.

C.13th century A.D.
C. 14th century A.D.

CONTRIBUTOR

Bhavasena Traividya

Abhayacandra
Saidhanti

(Laghu) Samantabhadra

Kesavavarni

WORK REMARKS
(1) the ViSva tattva prakasa

(ii) the Prama prameya

the Manda Prabodhini

commentary of the Gommatasara
the Astasahasri tippana

the Karnata vrtti of the Gommatasara

Note: In the LDS (0), the editor note that the Sanskrit commentary of the Labdhisara was written by

Kesavavarni. As he is now known to the author of the Kannada commentary of the Gommatasara,

question arises that he is the author of the Sanskrit commentary of the Labdhisara.

- C. 15th century A.D.
C. 15th century A.D.

C. 15th century A.D.
C. 15th century A.D.

Narendrasena

Dharmabhusana

Vimaladasa
Subhacandra

the Pramanaprameyakalika
(1) the Nyayadipika

(i1) the Pramanavistara

the Saptabhanga tarangini

the Samsaya vadana vidarana

. Note: At the Jaina Siddhanta Bhavan, Arrah, certain unpublished works are available.

C. 16th
century A.D.

C. 17th
century A.D.
C. 1761 A.D.

Ajitasena

SantiVarni

Carukirti panditacarya
Nemicandra
Manikantha
Subhaprakasa
Nemicandra (disciple
of Jianabhiisana)

Sribﬁla suta daddha

Todaramala Pandita
of Jaipur '

the Nyayamanidipika

the Prameya kanthika

The Prameyaratnalankara

the Pravacana pariksa

the Nyayaratna

the Nyayamakaranda vivecana.

the Jivatattva Pradip}ké commentary
in Sanskrit, of the Gommatasara,
said to be following the Viramartandi
Karpata vrtti by Cémundarﬁ};a

the Paficasarngraha in )

Sanskrit (1243 verses)

(i) the Gommatasara Jivakanda
Karmakanda bhasa tika known as the
Samyakjfianacandrika

(ii) the Labdhisara (Ksapanasara)
bhasa tika known as the
Samyakjfianacandrika

(ii1) the Trilokasara bhasa tika

Note: Both the above contain independent chapter "Artha Sarndrsti "

GO
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For details of literature on the Karma theory and the nyaya theory of the Svetambara Jaina School
JSBI, JSI, Muni Nathamala (1977), Kailasha Candra (1966), etc., may be seen.'

Thus we have seen the development of the karma theory along with the dialectics. There is a trace
of the development of symbolism of karma theory before the Karnata vrtti of KeSavavarni and that can
be seen in DVL, vol. 15, as an appendix in Prakrit, in 114 pages, in which the colophon mentions the
name of Maghanandi Siddhantadeva. This appears to be a commentary, named as "the Santa Kamma
Paiijiya". This is on four Anuyogadvaras and is incomplete, because there is mention that it was written
on all remaining eighteen Anuyogadvaras.

In the Dhavala commentary, quotation from several texts have been given, some of them appear to
be of mathematical significance. For example, "the Appabahuga Sutta", "the Pariyamma", "the Vaggana
Sutta", "the Karananioga Sutta", the Kala Sutta", and so on. These are not available now. Similarly, the
commentary of the Siddhibhiipaddhati is mentioned to have been written by Virasenacarya.

Similarly, Nemicandra Siddhanta Cakravarti has mentioned about the Mathematical text "the
Vrhaddhara Parikarma" which is not available now.

Independent mathematical texts in the Digambara Jaina School of Mathematics have been traced asfollows:

PERIOD CONTRIBUTOR WORK REMARKS
C. 9th century A.D. Mahaviracarya (i) the Ganita Sara Samgraha (published)
{ (i1) the Sattrirh$ika (?) unpublished, Sanskrit,
Mathematics, (period?), scribed in Vikrama Samvat 1665,

3 :
44 pp.,size11"x 4 2 at Digambara Jaina Temple Jaipur.

Anupam Jain® regards this to have been compiled by
Madhavacandra Traividya in form of the

Sattrirn$atika and the Chattisi tika, collected from GSS
of Mahaviracarya. The Chattisi tika has 18 pp, size

11" x 44—11 , scribed in Vikram Sarhvat 1632, Sanskrit,
Mathematics, at Digambara Jaina Temple, Jaipur. Such
texts are also available at Digambara Jaina Temple
(Balatkaragana) Karaiija (Akola).

C. 12th century R3jaditya (1) Ganita Samgraha Available in Kannada script in Jama
matha, Karakala, as well as Siddhanta Vasadi, Mudbidri.
(i) the Vyavahara ganita*

(1ii) the Jaina ganita siitra

(iv) the Ksetra ganita

1. It is important to note that in the tradition of the Svetambara Jaina School, the first work on the Karma theory appears to
be by Sivasarma Suri (c. Sth century A.D.). The next preceptors in this school, writing on the Karma theory continue to be
from the 10th century A.D. to 17th century A.D. There is a long break as can be perceived from Siva Sarma Suri.

2..Cf. GBT. vol.4, Nos 1-2 (1982), 61-71. For details of other available manuscripts relevant to the GSS. Cf. Anupam Jain, etal..
(1985 BB). Mahaviracaya is also believed to have compiled the "Jyotisa patala”. "The Ksetra Ganita”, "the Sattrim$ika” and
“the Chattisapiirva-uttara-pratisaha”, apart from the GSS.

3.Cf.ibid.




Table of various complctev and incomplete manuscripts of Ganitasara Sangraha of Mahaviracarya as
prepared by Anupama Jain and Suresh Agrawal in "Mahaviracarya" Hastinapur

22

FHIE

0y)

()]

T HER H AN /G B ﬁﬁnﬁrkﬁa'aﬂ

i
3)

Y
REET ]
4)

/genlam

izl
(5)

o [T
e
(6) | (7)

et

(8)

HET

gia o= [ufy 9=

9)

ferf

(10)

ikt
i

(11)

Tt/
arget
(12)

(13)

far

(14)

Report of Sanskrita
manuscripts  in  southern|
India by Hultzsch Madras
1985. '

3009

90 | -

Prakrit manuscripts in the
Library of India Office By
A. B. Keith, Londan, 1935,
I1, Part-I p. 782.

Catalouge of Sanskrita and

6320

1800

" "

6321

116] -

1800

Catalouge  of  Sanskrit
manuscripts in India Ofﬁcj
Library By Jullius Eggling,
| _.ondan, 1846-V.

2880

82 | -

1557

Catalouge  of  Sanskrit
manuscripts in Mysore an
George By Lewis - Rice
Banglore, 1884.

2880

A Discriptive of Cataloug
Sanskrita manuscripts i

. Government orienta

manuscript Library, Madra
XXFV.

13408

105 -

4

F ofieht

NN

13409

34 | -

13410

50 | -

EalEpiu

13411

56 | -

a1 an

— N\O |00 |3

Classified. Catalouge of
Sanskrita ~ manuscript  in
Mysore oriental manuscriptj
[Library By A Mahadev
Shastri, 1904 p. 49.

A-58

204| -

LA

11

A Discriptive Catalouge of
Sanskritaand Prakrit
manuscripts in the Library of
he Bombay branch to Royal
Lsiatic soc. By H. D
Velankar.

229

o=

[

12

Catalouge Raisone of oriental
manuscripts in the Library of
Collery Fort St. George in
charg boord of examiners,
ed. by Rece. William Taylory
Madras, I ' 1857 p. 211

1342

60 | -




23.

Mm#@nwm/@mhmiﬁ@h’ﬂ/@%mw WiZﬂanm'{ Rifr | dew | gt/ | @ | R
' i R S| gEn o o5 Fd | oyt L
¢)) 2 (3) @ [ O)O)] () |(8) | (9) | 10y (1| (12) (13)| (14)
139‘!%-%,%%11‘6@6_ 180 |- |28 | - S I L
d o 7 H gE W 8N
BT I T 9€9E U <« |
14 oo 1= - |- - = =] -] ==
15 e S Al e g o] 327 |- [135] - 51 49|» |49 | oof | - | g
. & qorach e, Fisft 9ese | TH
16 »” ” " 1613 |— 57 | - 7 40 | » — GTT‘ _ Fﬂ%l@
17 ” ” » - 29 | — 11 80 |~ - - ﬂ@
638 _ oot L
18 ” ” ” 677 - 101 - 5 60 |” - TJT - {[@
19 v . ez |- lea|_ 9| 70| |1596 — | ™|~
20 E S wrEdt woeR, o wedR] — | - - |18 14'\6% — | — | ¥=d - | e -
(=)0 v
9] FR&E  WUeR, W9 AR aRm- (300 |- |- | — — | = |FT - arget -
v (F1eE) e
22 ) ” o 301 | — — —_ — — — -~ —_ _ —
” ” dINISES IR _ _ _ — — _ _ A _
23 | o | 302 ‘ - |-
24| v . |35 - |- - === |-1_]-
25 et wveR, AR &9 dRpRt 163 |13 |49 {1135 (4] - |- |- N
RIhI T B (7P T : |
26 | » - R 64 13 (14255111 10| - |- |- R R
227 s » meE| 65 | — |53 “"x4% 10| 25| _ |- I
N—— e
28 |~ ‘ ; 166 |- |15 [115°x5] 14| ~ I
_ o . L ~
29 ’” ’” _ ] 60 _ 20 12 XSS 11 - —_ -
30 (» > s |61 |- |18 [105°«6] 14| — | = | i e
e -
31 ’ 11 azﬁlqg 62 —_ 19 ll"x4i‘ 13 - - - N h
: ERURED!
32 ” ” 701 131 — - — — - — —_ _ _
S R S 7% T et A el O A R e
706 |- |- | I N P - | _ |-
34 LR] LR -




24
The following texts of the untraced period, etc. have been mentioned to be available in the same
school:”
(i) the Ganitasara, 5pp., 12" x 8", 17th century by Hemaraja, at Digambara Jaina Shastra bhandara,
Patodi (Jaipur). .
(i1) The Ganita Sarngraha, compiled by Yellacarya, in the catalogue (1884) at Mysore and Cambay
Library of Sanskrit Texts.
(iii) The Ganitasiitra, at Jaina Siddhanta Bhavana, Arrah. ,
(iv) Ganitavilasa of Candram in Kannada in Jaina Siddhanta Mailia, Mudabidri.
(v) The Ganita sausthava of Mahimodaya (1630 A.D.)?
(vi) The Ganita §astra of Sresthicandra?
Among the Svetambara Jaina School, mention may be made of the Ganitasara kaumudi of Thakkura
feru (1265-1330 A.D.), containing 245 verses in Prakrit, as well as the Istanka paficavirhsatika of Tejasingh
~ (7), containing 26 verses. A Prakrit taxt, "Angulasaptati” containing 70 verses is also said to have been
available, but to what school is not known.

2. THE GOMMATASARA AND THE LABDHISARA TEXTS

The Labdhisara is a celebrated text in the metaphysico-ontological literature of the Digambara
Jaina School. For about a thousand years, this text alongwith its companion texts, the Gommatasara
Jivakanda and the Gommatasara Karmakanda, as well as the Ksapanasara, succeeded in holding the field
of study of the functional-theory (karma-theory). These texts were regarded as the most popular and
handy work for memorizing the intricate and deep theory through Prakrit verses, which contained

" mathematico-philosophical material.'

It appears that the study of these texts, meant for the laymen,? had in a way eclipsed the study of
their source material, the Satkhandagama and its Dhavala commentary. the Mahabandha-or the
Mahadhavala, and the Kasayapahudama and its Jayadhavala commentary in Prakrit language,
conventionally meant for voluminous study by the ascetics.’ The voluminous source material of the
summary texts has been translated into Hindi during the last fifty years, and this has paved the way for
study of mathematical and scientific contents and material embedded in these volumes.* The foundation

mathematical material is found in the Tiloyapannatti of Yativrsabha. This is elaborated in the Dhavala.’

*, Cf. ibid.

1. The Digambara Jaina School needed mathematical manoeuvre for the deep and extensive philosophy
of its functional-theory (karma theory) which .was a set up comparable with the modern system theory.
The dialectic method of the Syatvada system of predication in this school is comparable with-that of
Hegel who claims that the substance of all prvious philosophies is contained, preserved, and absorbed, in
his own system. [Vide Stace, W.T., (1955, BB),] pp. 3, 92, 95 and so on. The proper infinities applied in
the theory of karma, needed a mathematical logic for avoiding paradoxes and antinomies. Cf. Jain, L.C.,
(may 1977, BR).

2.Cf. DVL, vol. 1 (1973), editorial, p.1I.

3. Cf. DVL, vol. 2 (1976), introduction, pp. 1-4.

4. For a prelimary description of the mathematical contents, etc., of the Satkhandagama and the Kasaya
prabhrta, as well as their commentaries, vide the Appendix-N-I at the end.

5. Cf. DVL, vol. 3 (1941) and vol. 4 (1942), in particular.

G
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The Labdhisara, including the Ksapanasara, as already seen, is to be studied after a thorough
" knowledge of the Trilokasara and the Gommatasara, the former being a text of the Karnanuyoga group
and the latter being the text of the Dravyanuyoga group; all these texts having been written by the same
author, Nemicandra Siddhanta Cakravarti (later half of the 10th and first half of the 11th century, A.D.).
Hence it is desirable to introduce the author and his earlier texts for an easy access to the description of the
Labdhisara and its mathematical contents.
 Thereisa political history in the backgroung of the writing of texts, specifically the Gommatasara,
for Camundarai, his devotee, also known as Gommatrai,' who was the prime minister and commander-
in-chief of king Rayamalla of the Ganga dynasty. The Gangas of the west, were among the ancient royal
dynasties of India. They were devoted followers of Jainism. The first king of the Ganga dynasty was
$ivamara who was helped by a Jaina preceptor, Sirhhanandi, who belonged to Nandigana. The Repertoire
d'epigraphic Jaina® (A.A. Guerinot), inscriptions nos. 213, 214 mention that Sivamara Kongunivarma
was the disciple of Sirhhanandi. The inscription® in Par§va natha Basti on Candragiri Hill, Sravana Belgola,
Mysore, no. 54, also confirms this. From the Manual of the Salem district, it is found that the race of the
Gangas prospeted through the sage Sirhhanandi.* ’ |
Of this dynasty, we know about King Marasirhha I who won over the Ceras, the Colas, the
Pandyas and the Pallavas of the Nolambadi country. He defeated the invincible Vajjala-deva and through
his fierce battles of Goniira and Ucchangi, he became noted all over. After the glorious reign, he abdicated
his throne and is said to have given up his life by a three day's fast according to doctrines of Jainism
(Sallekhana), at the feet of his preceptor, the great Ajitasena, at Bankapur, in district Dharwar.’

1. Ajjajjasenagunaganasamiha sandhari Ajiyasenagurd/

Bhuvanaguril jassa guru so rao Gommato jayadu//GKK,v.735//

"Gommata suttallihane Gommatarayena ja kaya desi/

So rao cirakalarh namena ya viramattandi//GKK//v.972//

Abhayacandra Saidhanti, in the colophon of his Manda-Prabodhini commentry, confirms the same as
follows, "Srimadapratihata prabhavasyadvada éésana-grhﬁbhyantara-niyﬁsi_pravﬁdi-madéndha—sindhura-
simhayamana-Simhanandi munindrabhinandita ganga vams$a lalamaraja-sarvajfiadyaneka guna
namadheya-bhagadheya-$rimad Rajamalladeva-mahiballabh-maha malyapada virdjamana ranaranga malla
sahaya parakrama-guna ratna bhusana-samyaktva-ratna nilayadi vividha gunanama samasadita kirtikanta-
éri Camundarai-bhavya-pundarika-dravyanuyoga prasnanuriipah maha karma prakrti prabhrta prathama
siddhanta jiva-sthanakhya-prathama khandartha sanghra-gommatasara-namadheya pafica samgraha sastra
prarabhamanah samasta saidhantika cidamanih $riman Nemicandra Saidhantikacakravarti tad gommatasara
prathamavayavabhitarmn jivakandam viracayan /" GKK(o) Manda Prabodhini Tika, p. 3.

7. Publications de I' E'cole Francaise d'Extre'me Orient, vol. X, Paris, 1908. 4 ;

3. This was compiled by Lewis Rice, p. 52, [Mysore and Coorg]: Inscriptions at Sravana Belogola,
Bangalore, 1889. .

4. Manual of Salem district, by Rev. T. Foulkes, II, 369. From fourth to twelfth century A.D., there have
been found various inscriptions which testify to the building of Jaina temples, consecration of Jaina
images of worship, hollowing out caves for the Jaina asceties and grants to the Jaina preceptors by the
Ganga dynasty rulers.

5. Cf. Epigraphia Carnatika, inscription no. 38, compiled by Lewis Rice. containing the epitaph of this
King. According to Epigraphica Indica. vol. V inscription no. 18, the king died in 975 A.D. Cf. also Jaina
$ilalekha sarngraha, Bombay, 1928, I, no. 38/59.
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Camundaraya' was the reputed minister of this great king, and the credit of being victorious in the
terrible battles goes to the heroic loyalty of Camundaraya. According to his composition, the Camundaraya
Purana, there is an opening colophon with an autobiographical note, mentioning that his Lord was the
Gr‘lgé-kula-cﬁdﬁmani Jagadekavira Nolambakulantaka-deva, and that he was born in the Brahma-Ksatra
vams$a. There is a colophon at the concluding chapter in which he is noted as disciple of Ajitsena bearing
several titles for the victory in pitched wars as well as battles.? After the death of Marasirhha II of the
Ganga dynasty, Paficala-deva ascended the throne, succeeded by King Racamalla or Rajamalla II, and
Camundaraya still continued to be the minister.*

The historic place Sravana Belagola [white-lake, in Kannada] is a village in the Cennarayapattana
taluq of the Hassan district of Mysore. It is surrounded by the Candragiri hill in the North and Vindhyagiri
hill in the South, having several temples, images and inscriptions of the Digambara Jaina School.

According to Mrs, Sinclair Stevenson, in her work, "The Heart of Jainism",,* as well as Epigraphia
‘Carnatica, vol. II,}

The following tradition has been high lighted: According to the tradition, Candragiri derives its
name from the Emperor Candragupta who is said to have followed his spritual teacher, Bhadrabahu,
when the latter moved towards the South with his twelve thousand disciples owing to approach of a
terrible famine in the Northern India, leaving Patliputra. Bhadrabahu is said to have left his mortal body
oﬁ the Candragiri in the presence of the Emperor Candragupté who has been none else than the celebrated
Maurya Emperor of the same name according to Digambara Jaina tradition. This fact of political history
has been till now a controversial one.

On this historically important Candragiri hill, Camundaraya erected a grand and magnificient temple
containing the image of the twenty-second Jaina Tirthankara [fordfounder], Neminatha (contemporary of
Lord Krsna), the upper story being installed in with the image of twenty-third ﬁrthaﬁkara, Parévanatha
(about 250 years before TirthankaraVardhamana Mahavira), by his son.

1. According to the Inscriptions at Sravana Belagola, by Lewis Rice, (op.cit.), p. 22, Camundaraya
composed a work called Camundaraya Purana, which contains an epitome of the history of 24 Tirthankaras,
ending with the date Saka 900, or 978 A.D.

2. The titlesare, "Samara-dhurandhara, Viramartanda, Ranaranga-simha, Vairikulakaladanda, Bhuja-
vikrama, Chaldanka Ganga, Samara-Parasurama, Pratipaksa-raksasa, Bhata-mari, Gunavarh kava,
Samyaktva-ratnakara, Saucabharana, Satya-yudhisthara, Subhata-ciidamani, Kavijana-$ekhara,
Mahamatya and Asahaya-parakrama.

3. Cf. inscription at Bhandari Basti, Lewis Rice, op.cit., p. 103, and cf. also inscription to the left of
Dvara-palaka gateway, Lewis Rice, ibid., p. 67. Cf. also Vahubali- Caritra, and commentary of the
Gommatasara by Abhayacandra Traividya Cakravarti.

4. Cf. Heart of Jainism, Oxford, 1915. Cf. also Jain, H.L., (1928, BB), pp. (Candragiri Parvata ke
Silalekha). 1 et seq., '

5. Cf. introduction, pp. 1-14, Bangalore, 1889. Cf. also Jain, H.L., (1928, BB), pp. 54-70 (Shravanabelagola
ke smaraka), in support of the statement. Vide also Desai P.B., (1957, BB), pp. 201-202.
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Further, on Vindhyagiri, Camundaraya erected a world farnous colossal image of Bahubali, known

) .
as GommateS$vara, standing 56 p feet high with a width of 13 feet across the hips, and cut out of a solid

block of gneiss, apparently wrought in situ, facing the North, the feet stand being carved to represent an
open lotus.'

In the legendary accounts of the Digambara Jaina School, there is mentioned an earlier existence of
the image of GommateSvara on the hill, however, from the inscriptions and the works of Nemicandra
Siddhantacakravarti testify Camundaraya to be the actual erector of the statue in 978 A.D. to 984 A.D.2

- There is evidence that Nemicandra Siddhantacakravarti was revered by Camundaraya.® There is
also evidence that the Gommatasira was written by the former at the desire of the latter to know about
the contents of the Dhavala texts.* An old manuscript of the Trilokasara, a painting also testifies this.’

In the Gommatasara, Nemicandra Siddhanta Cakravarti makes obeisance to the preceptors
Abhayanandi, Indranandi, Viranandi® and Kanakanandi.” In the concluding verse of the Labdhisara, he
declares himself to be the disciple of Viranandi, Indranandi and Abhayanandi (LDS, v. 652, already quoted).®

Nemicandra Siddhanta cakravarti claimed to have mastery over the Satkhandagama, Kasayapahuda,
Mahabandha, and the Dhavala as well as the Jaya dhavala commentaries. He declares, "Just as an Emperor
wins over all the six parts (of Bharata-khanda) through his cakra, without any intervention, similarly I
have gained command over the six parts of (Satkhandagama texts) through my own cakra (manoeuvre?)
through righteousness."® The summaries of these texts in the most compact form, together with the summary
of theTiloyapannatti, alongwith the treatment of sequences from Brhaddhara parikarma (operations on

detailed sequences), he contributed the following works in Prakrit:
1. Trilokasara (1014 verses)
2. Gommatasara Jivakanda (734 verses)
3. Gommatasara Karmakanda (972 verses)
4. Labdhisara (391 verses)
5. Ksapanasara (262 verses)
1. Cf. Vincent Smith, A History of Fine Art in India and Ceylon, p. 268. Cf. also Epigraphia Carnatika,
vol. II, intr. p. 29. Cf. also "Homage to Shravana Belogola", ed. Saryu Doshi, Marg Publi., Bombay,
1981. For details of various measurements of structures, cf. "Sravana Belgola" by S. Settar, Ruvari.
Dharwad, as well as his thesis "Sravana Belgola Monuments" (1967) from Karnatak University, and
second thesis, "Hoyasala Monuments" (1970), Cambridge University -Cf. also "Jaina Art and Architecture",
vol. II, New Delhi, 1975. Cf. also Desai, P.B., (1957, BB), p. 103. :
2. Cf. GKK, vv. 968-971, vol.2.
3. Cf. Dravya Sangraha, v. 58, Vahubali caritra, v. 61. Cf. also inscription from Eplgraphla Carnitica,
vol. VIII, Nagar Taluq, no. 46.
4. Cf. commentary of Abhayacandra. Madhavacandra Traividya has also mentloned in introduction to
his commentary of the Trilokasara about impartation of this knowledge. Cf. TLS(o), p.1.
5. Camundaraya, with several courtiers, hearing the texts of Jainism from the former. ‘
6. Cf. GKK, vv. 436, 785. Cf. also LDS, v. 652.
7. Cf. Shastri, K.C. (1975 BB). vol. 1, pp 382 et seq. Cf. also colophon of Candraprabhacaritar, vv. 1,
3, 4; cf. also GKK, v. 396.
8. Cf. also L.D.S. v. 653 for further details, of Shastri, K.C. (1975 BB), vol.1, pp- 382-388.
9. "jaha cakkena ya cakki chakkhandarh sahiyarh avigghena /

taha mai cakkena maya chakkhandarh sahiyarh sammarn //397//
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A treatise named, "the Karmaprakrti" is also ascribed to him, which appears to be only a brief
extraction from the Gommatasara Karmakanda. It is also believed by many, including S. C. Ghoshal and
J. L. Jaini, that he was the author of the Brhad-Dravya-Samgraha also, but this has now been proved to be
a misunderstanding, as the author appears to be some later Nemicandra.'

Nemicandra Siddhantacakravarti is the first to have specifically adopted the title, "Siddhanta
cakravarti”, and his example was followed by several later preceptors. He belonged to the Desiyagana-
Pustaka gaccha, a branch of the Nandi-sarhgha® of the Miilasarhgha, Kundakundanvya. Among his
preceptors, teachers and elder contemporary saints, as mentioned by Nemicandra Siddhanta cakravarti,
are Indranandi, the author of Jwalamalini Kalpa (c. 939 A.D.)*; Kanakanandi, the author of the Sattva-
sthana (Vistara-Sattatribhangi) out of which some material was incorporated in the GKK.

Another teacher of Nemicandra Siddhanta cakravarti was Abhayanandi, the disciple of Vibudha
Gunanandi and preceptor of Viranandi, the author of Candraprabha-Caritra, and he himself. Another
teacher was Ajitasena also, the disciple of Aryasena of the Senagana, who was also the family guru of
Camundaraya and of the latter's master, the Ganga King Marasirha II (died in 974 A.D.) as already
mentioned. Ajitasena had inspired Camundaraya to erect the world famous colossus of Bahubali at the
Vindhyagiri and presided at its consideration ceremony; assisted probably by Nemicandra Siddhanta
cakravarti who was in all probability a Kannadiga, and probably belonging originally to these parts of the
South India. He appears to have resided in the Sravanabelgola where he taught, preached and compiled
these works. He was really a profound scholar.and seems to have commanded great influence and respect
from the royal family; as well as Camundaraya. Perhaps under his influence, Camundaraya happened to
compile the following works:

1. Camundaraya purana (c. 978 A.D. of completion) in Kannada
2. Viramartandi, a Kannada commentary on the Gommatasara.

" 3. Caritrasara in Sanskrit.

In the Labdhisara (the including Ksapanasara) there is a colophon (prasasti) at the end of the text in
form of the following verses:* ' ’
"Virindanandi vacchenappasuden Abhayanandisissena /
dansana-carittaladdhi sustiya Nemicandena //652//
jassa ya péyapaSﬁenananta samsara jalahimuttinno /
Virindanadi vaccho namami tarh Abhayanandigururh //653//"
Trans: Affectionate (student) of Viranandi and Indranandi and disciple of Abhayanandi, Nemicandra the
knower of little scripture, has compiled the vision-character attainment (darSana-caritra-labdhi) properly.//652/
Affectionate (student) of Viranandi and Indranandi, I adore the preceptor Abhayanandi, by the
grace of whose feet the infinite (endless) world-ocean could be crossed. //653//

1. Cf. Puratana Jaina Vakya Sici, J.K. Mukhtar, Sarsawa, 1950, intro., pp. 92-94.

2. From the inscriptions of Shravanabelagola, spread over more than 500 years, an inscription from
Siddhara basti mentions, "Arhadbali became glorious through his two disciples, "Puspadanta and Bhitabali"
and he divided the original organization (milla-sarhgha) into four branches: Sena, Nandi, Deva and Sirhha.
The inscription mention various organizations (Sarmghas), ganas, gacchas, etc. as: miilasarngha, nandi
sarigha, namilura samhgha, mayiira, samgha, kittiira samgha, kollatura sarngha, nandigana, desigana,
dramila (tamila) gana, kanura gana, pustaka or sarasvati gaccha, and so on.

3. Cf. Jaina Sahitya aura Itihasa, N.R. Premi, 2nd edition, Bombay. 1956, p. 271.

4. Cf..The Labdhisara including the Ksapanasara, vv. 652, 653. :
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The following verse' of the Gommatasara makes it clear that the preceptor Abhayanandl taught to

him the scriptural knowledge:

"jattha vara Nemicando mahanena vina sunimmalo jado /

: so Abhayanandi nimmala suovahi harau pavamalam //408//"
trans. : Through the support of which the excellent (disciple) Nemicandra became extremely pure, that
pure ocean of scripture propounded by Abhayanandi may remove demeritorious impurity. //408//
~ The presentation of the state-station (sattva-sthana) is attributed by the teacher-preceptor Kanakanandi |
as appears from the following verse of the GKK :?
"vara Indanandi guruno pase souna sayala siddhantam /

siri Kanayanandl guruna sattatthanam samuddittham //396//"
trans. : Having heard the whole theory (siddhanta) from the teacher-preceptor excellent Indranandi, the
teacher-preceptor Kanakanandi gave presentation of the state-station (sattva-sthana).

Apart from the above, Nemicandra preceptor stats’ that he has described in details the state-station
(sattva-sthana). Independent copies of state-station (sattva-sthana) are available at the Jaina Slddhanta
Bhavana, Arrah. The Sanskrit commentary of the verse 396 is as follows:

"siirimatallika $rimad Indranandi bhattaraka par$ve sakala siddhantarn $rutva §ri Kanakanandi siddhanta
cakravartibhih sattva sthanarh samyak praripitarn /"¢

The period of all the above precepters is the 11th century of the Vikram era.

Necessity was not felt to obtain manuscripts of the Labdhisara texts, as the following editions of the
work are already available in printed form. ‘

1. LDS (o), published round about 1919 at Calcutta.

2. LDS, published in 1980 at Agas.

3. LDS (1), published in 1916 at Bombay.

4.LDS (2), published in 1982 (Vira nirvana era 2509) at Santivira nagara, Sri Mahaviraji (Rajsthan).,
In so far as the manuscript of the Last commentary by Todaramala is concerned, two manuscripts

were made available, one at Udaipur, (Rajsthan) and other at Jabalpur (Madhya pradesh). There is no
substantial difference in these manuscripts. However some symbols of these differ from those in the
printed texts, in so far as the tail (pifichadi) used in the manuscripts have been cut off in the printed texts.’

Besides the 57 feet high superb colossus of Bahubali or the Gommate$vara, Camundaraya built a
beautiful temple, known as Camundaraya basati on the Candragiri, enshrining-the one cubit high image,
made of blue sapphire(indranilamar_ﬁ) of Lord Neminatha, and the Kuge-Brahmadeva-stambha. He also
restored as well as built many other temples and monuments, alongwith several deeds of piety. He held
Nemicandra Siddhanta cakravarti as his teacher preceptor and studied the principles.with him, and in
order to satisfy his querries, the former avowedly compiled the Gommatasara.

S. C. Ghoshal, N. R. Premi, J. L. Jaini, Govind Rai, Srikanta Sastri, and H. L. Jain tackled the
problem of the meaning of the term "Gommata". They presumed that Gommata was another name of
Bahubali and that it was from the name of this colossus at Sravanabelgola (also called Gommatapura or

1. Cf. The Gommatasara Karmakanda, v. 408.

2. Cf. GKK, v. 396.

3. Cf. ibid., v. 395.

4. Cf. LDS. p. 29 of introduction.

5. For further details of the manuscripts vide section 5.

w
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Gommata tirtha) the term "Gommata" was derived and applied to other persons and things. M. Govind
Rai' speculated the term "Gommata" as derived from Sanskrit "manmatha" (Kamadeva or the god of
love), and since Bahubali was the first of the twenty four Kamadevas of the Jaina tradition, he found a
justification. Dr. A. N. Upadhye?, however established that the term, "Gommata" was not derived from
any Sanskrit or Prakrit root or word, but that it was a local word which is found used, in the Marathi,
Konkani, Telugu and the Kannada languages, generally in the sense of good, excellent, pleasing to look
at, well-wishes or benefactor surmising that it might have been the pet name of Camundaraya.

DATE

The date of compilation of the Trilokasara, may be approximately assessed as Saka era, 925, in
which Nemicandra Siddhanta cakravarti has quoted a verse.’ It appears that the Gommatasara* was
compiled after the writing of the Trilokasara which is at the foundation of the functional-system-theory
(karma pranali siddhanta). After the preliminaries about the functional theory (karma siddhanta), it was
natural to compile the Labdhisara-Ksapanasara.

Nemicandra Siddhanta cakravartii was disciple of Indranandi (939 A.D.), and Kanakanandi was
also disciple of the latter as well as preceptor teacher of the former. Hence the former might have begun
his career not much before 940 A. D. The probable dates of his other preceptor teachers, namely,
Abhayanandi, Viranandi and Ajitasena may be seen also to hint the same. Further the Gommatasara has
been quoted by Amitagati (993-1016 A.D.) in his Sanskrit Pafica-sarngraha (1016 A.D.). Hence it appears
the Nemicandra Siddhanta cakravarti might have lived not much beyond 1000 A.D.

According to inscriptions the activities of Camundaraya are confirmed to 961-984 A.D., his definte
date being 978 A.D.

As regards the date of erection® of the Bahubali colossus, opinions differ, ranging from 907-908
A.D. (S. Srikantha Shastri, JAQ, vol. 4, pp. 107-114) to 1028 A.D. (H. L. Jain-JSS, 1, intro. p. 31). Dr.
- Sham Shastri (MAR, 1923) held the latter view, S.C. Ghoshal (SBJ, intro.) established 980 AD.,J L.
Jaini (SBJ, V, intro.) found 983 A.D., where Govind Pai and N.C. Shastri established 981 A.D. and
some other as 978 A.D. and 984 A.D. ' )

J. P. Jain summarily refutes 1028 A.D. as the date of the erection of the Gommatesvara colossus.
He comes to conclude the sojourn of Nemicandra Siddhanta cakravarti and Camundaraya together at
Sravanabelgola to the period 978 A.D. to 985 A.D. Since Gommatasara is presumed to be written after
the erection of the image, the date of compilation of the Gommatasara is conclusively asserted by him to
fall between 981 and 984 A .D. The dates of composition of other texts may be earlier and later than this period.

—

Indian Historical Quarterly, IV, 2, pp. 270-86; Jaina Siddhanta Bhaskara, IV. 2, pp. 102-109.

2. Indian Historical Quarterly, XVI, 2, Anekanta, IV, 3, pp. 229-233; IV, 4, pp. 293-299.

3. “panachassayavassarmh panamasajudarn gamiya Viranivvuido /

sagardjo to kalki cadunavatiya mahiya sagamasarn //850// ,
Cf. TLS, v. 850. This shows that the Saka King happened to be 605 years 5 months after the
nirvana of Vardhamana Mahavira.

4. The date of writing of the Gommatasara is connected with those of Nemicandra Siddhanta cakravarti
Camundaraya and erection of the Bahubali image of Gommate$vara colossus.
5. "Kalkyabde satsatakhye vinuta vibhava sarvatsare masi caitre/

paficabhyarh Suklapakse dinamani divase kumbhalagne suyoge//
saubhaghe masta namni prakatita bhagane supraSastam cakara/
Srimad Camundarajo Velgula nagare Gomate$a pratistham//"

Cf. Bahubali Caritra '
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3. MATHEMATICAL BACKGROUND OF THE KARMA THEORY
IN THE TRILOKASARA
AS EXPOSED IN THE COMMENTARY
OF MADHAVA CANDRA TRAIVIDYA !

Although the work Trilokasara appears to have been based on the Tiloyapannatti , there are some
new material as well as slight different way of presentation, for example the treatment of fourteen divergent
sequences, mention of Rahu and Karka, Makara Rasis, formulae for logarithms and different chapter setting.

Verses 17,96 and 311 describe that the gross circumference is obtained on multi plying the diameter
by three, and the fine circumference is obtained by multiplying the square of diameter by ten and then
finding out the square root of the result. Area is obtained on multiplying the circumference by one fourth
of diameter. Volume is obtainéd by multiplying the area by height.?

Verse 19 describes the formula for finding the volume of a sphere. The half of diameter is cubed. That
cube is halved and multiplied by nine to give the volume.*

Verse 22 gives the formula for finding out the volume of a cone.’ One eleventh part of circumference
is multiplied by the square of sixth part of the circumference, giving the Sikhaphala.

Verses 114, 200, 746 describe the formula for finding out the common-difference (caya) and number
of terms® (pada). The difference of the base (bhiimi) and mouth (mukha) is divided by number of terms
(pada) as reduced by unity, getting the comon difference (caya). The common difference is multiplied by
orbitrarily chosen number of terms and added to the less measure [between base and mouth], giving the
num‘ber of terms, chosen. :

1. There is one more commentary in Dhiindhari written by Todaramala. It is based on commentary by
Madhavacandra Traividya. See bibliography. Further a recant commentary in.Hindi by Her Holiness Sri
ViSudhamati ji, (1974, BB). Cf. TLS. v

2. Cf., Jain, L.C., (1958, BR; Feb. Mar. 1975, BR; IJHS, 1975 BR; 1976, BR: Jul. 1976. BR; May -
1977, BR; 1982, (vol. 1), 1983 (vol.2), BB; 1986, BR). Cf. also Gupta, R.C., (1975, BR).Comparable with
this source material are the findings by Lishk, S.S. and Sharma, S.D. mostly incorporated in the approved
doctoral thesis on Jaina Astronomy (Post Vedic and Pre. Siddhantic Astronomy) by Lishk, S.S., at Patiala
University, 1978.

3. "vaso tiguno parihi vasacautkhahado du khettaphalarn /
khetta phalamh vehagunam khadaphalam hoi savvattha //17// " Cf. TLS, p. 18.
"vikkhambhavaggadaha guna karani vattassa parirayo hodi /
vikkhambha caubbhage pariraya gunide have ganiyarn //96//" Cf. TLS, p. 88.
“Tiguni yava sam parihi dahaguna vitthara vaggamiilarh ca/
parihihada vasa turiyam badara suhumarh ca khettaphalarm //311//" Cf. TLS, p. 258.

Madhava candra Traividya has given the rationale for the use of 3 in finding out the circumference from
the diameter, cf. TLS, pp. 19-22, area, and then the volume of a cylinder. He has also given the rationale

for the use of \/1 ) in finding out the fine circumference from diameter, and ultimately the carresponding area.

4. "vasaddhaghanam daliyam r_la'va‘guniyam golayassa ghana ganiyam /
savve simpi ghananarh phalatti bhagappiya sa1 //19//"
5. "parinahekkara samam bhagam parinahachattha bhagassa/
vaggena gunam niyama sihaphalam savvakundanam //22//" Cf. TLS, p.29.
6. "muhabhiimina visese udayahide bhimuhadu hanicayarn/ :
jogadale padagunide phalam ghano vedhagunida phalam //114//" Cf. TLS, p. 110.
"adi anta visese ruanaddha hidamhi hanicayam/
uvarima jettham samayenahiyam hetthima jahannar tu //200//" Cf. TLS, p.193
"giri turiyarh padhamanti ma kiidudao ubhayasesa mava haridarm/
vegapadena cayo so itthaguno muhajudo ittharh //746//" Cf. TLS, p. 585.
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Verses 114, 163" describe that the sum of number of terms (pada dhana) or area is obtained by
multiplying half the sum of base (bhiimi) and mouth (mukha) by number of terms. This area (ksetra
phala) gives the volume when multiplied by the height (vedha). The common difference (caya) is multiplied
by number of terms (pada) as reduced by unity. The result when subtracted from the base (bhiimi) gives
the mouth (mukha), and when added to mouth gives the base. When half the sum of mouth and base is
multiplied by number of terms, one gets the sum of number of terms (pada dhana).

Verse 164 also gives the same sum of number of terms (pada dhana), on first dividing the number
of terms as reduced by unity by two, then on multiplying by common difference (uttara), and then on
adding the mouth (prabhava) and then multiplying by number of terms.”

Verse 165 describes summation method for a series of holes.

Verse 231 describes a formula for summation of a series which is geometric.* The common- ratio
(gunakara) is multiplied mutually as many times as the number of terms, and then the result is reduced by
unity. This is divided by the common ratio as reduced by unity and then multiplied by its mouth (mukha).
This gives the sum of series which is geometric. |

Verse 309 gives the method of finding out the diameter of aring (valaya), increasing in a geometrical
progression. The requisitional number of terms (ista-gaccha) is reduced by unity and the two raised to the
result, and then multiplied by one lac gives the ring-diameter,* on subtracting zero from the product, and
gives the linear-diameter (siici vyasa) on subtracting three lacs from the product. Verse 370 gives the
method for finding out the internal, mediate and external diameters. Verse 314 describes the method for
obtaining gross and fine circumference of an arbitrarily chosen island or ocean.

Verse 315 gives the formula for finding gross and fine areas of circles as rings in succession. The
sum of the last and initial linear diameters are added and multiplied half the actual diameters (rundra
vyasa). The result is multiplied by three to give gross area; and when multiplied by ten on being squared
the square root of the product gives the fine area there of . Verse 316 gives the number of areal pieces®

. equivalent to the area of the J ambii island, when the square of internal linear diameter (stci-vyasa) of an
‘ocean or sea (samudra), etc., is subtracted from the square of external linear diameter, and the remainder
is divided by square of the diameter of Jambu island.

Verse 317 goes the total measure of areal pieces, each equivalent to the area of Jambd island as one
piece. The measure of the counting-rods is reduced by unity and multiplied by twelve. and multiplied by
the measure of counting-rods, so that round pieces, each equal to J ambd island, are obtained. When the
external linear number of counting rods is squared which gives the total number of pieces for the islands.
and oceans beginning with Jambi island.” :

1. Verse 114 has already been quoted above.
"Vegapadarh cayagunidam bhiimimhi muhammi rinadhanam ca kae /

muha bhiimi jogadale pada gunide pada-dhanarh hodi //163//" Cf. TLS, p. 164.
2. "padamegenavihinam dubhajidam uttarena sangunidam/

pabhavajudarh padagunidam padaganidam tarh vijanahi //164//" Cf. TLS, p. 165.
3. "padamette gunayare annonnarh guniya riivaparihine/

riiinagune nahie muhena guniyammi gunaganiyarn //231//" Cf. TLS, p. 213.

4. "rianahiya pada mida duga sarhvagge punovi lakkha hodi /
gayanatilakkha vihine vaso balayassa stiissa //309//"
Cf. TLS, p. 254. Cf. also ibid, p. 256, verse 3}0. Cf. also ibid, p. 314, p. 261.

5. "anta isijogarh rundaddha gunittu duppadirh kicca /
tigunarh dasakarani gunarh badara suhumarh phalamh valaye //315//"  Cf. TLS, p. 262.

6. "bahira siivaggarm abbhantara siii vagga parihinam /
jambi vasa vibhatte tattiya mettani khandani //316//" . Cf. ibid., p. 263.

7. "riina salabarasa salaga gunide dubalaya khandani /
bahira siiisalaga kadi tadantakhila khanda //317//" Cf. TLS, p. 264.
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Verse 318 is also similar. From'the extarnal linear diameter, the ring-diameter is subtracted; the
remainder is multiplied by four times the ring-diameter. The result is divided by square of one lac, giving
the round pieces each equivalent to the round area of the Jambii island.' ’
NOTE: The gebmetry of the Jambii island is not only associated with the circle and a straight line, but
also connected with the motion of the Sun and the Moon in the TPT as well as TLS. The motion of these
bedies islspiro-ellipti’cz, in fact, representing rather a unified model of the duirnal as well as the annual
motion around the Earth.

 The chord and arc of a circle were called the jiva and dhanusa respectively, and the change of the
orbit in one revolution was recorded, both for the real and counter bodies, in jump through an average
value, whereas the velocity was changing at the every instant of the motion.* It appears that the epicycle
theory got evolved through splitting of this type of complex motion. Further, the pole-set (dhruva rasi)
technique and the limiting-set (avadharya-rasi) technique have also some secret behind them. Making
various divisions of a circle, through various units of the chord and arc, lead naturally to the conceptual
trigonometry and calculus, relevant to motion.*

In the verse 327, volume of a conch figure (Sankha) as a drum (muraja) has been obtained, alongwith
the rationale given in the commentary. The square of the length (ayama) is subtracted by half of the
mouth (mukha). The remainder is mixed with the square of the half the mouth diameter (mukha-vyasa).
The result is then doubled and multiplied by the height (vedha). Thus the volume of a conch is obtained.*

Verse 76\0 states 'that the square of a chord (jivakrti) is obtained when the diameter of a circle as
reduced by height of a segment (bana) is multiplied by four times the height of the segment (bana)®, and
when in the square of chord (jivakrti) is added the six times the square of height of segment (bana), the
square of the bow (dhanusa) is obtained. ‘

Verse 761 states’ that when the square of chord (jiva) is added to the square of four times the height

"of segment (bana), and the result is divided by four times the height of the segment (bana), the diameter
(viskambha) of the circle is obtained. '

1.  "bahira sii valayavvasuna cauguniggha vasa hida/
igi lakkha vaggabhajida jambii sama valaya khandani //318// " Cf. TLS, p. 265.
2. Videibid. '

3. Vide Jain, L.C., The kinematic Motion of the Astral real and Counter Bodies in Trilokasara. IJ HS,
2.1, (1975), 58.74. Cf. also Jain, L.C., On probable spiro-elliptic Motion of the Sun implied in the
Tiloyapannatti, ibid., 13.1 (1978, 42-49). ,

4.  Vide Shukla, K.S. (1980, 1983, 1984 BR). Vide also TPG.

5. "ayamakadi muhadalahina muhavasa addhavaggajuda/

' biguna vehena hada sarnkha vattassa khetta phalar //327//"

Cf. TLS, p. 271. The rationale is of historical importance, given in it from p. 271 to p. 276.

6.  "isuhinam vikkhambharh caugunidisuna hade du jiva kadi/
banakadim chahirn gunide tattha jude dhanukadi hodi //760//"

: Cf. TLS, p. 5%4.

7. - “isuvaggar caugunidam jivavaggamhi pakkhi vittanari/
cau gunidisuna bhajide niyama vattassa vikkhambho //761//"

Cf. ibid. p. 596.
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Verse 762 states that when the square of the fourth part of height of segment (bana) as multiplied
by chord is multiplied by te 1, and the square root of the result is extracted, it gives the fine area. Further,
when the half of sum of chord (jiva) and height of segment (bana) is multiplied by height of the segment
the gross area in relation to the bow area (dhanusa ksetra),' hd

In accordance with verse 763, On adding the square of the chord (jiva) in the twice the height of
segment (bana), and on dividing the sum by four times the height of the segment (bana). The diameter of
the circle is obtained. Further the square of chord (jiva) is subtracted from the square of the bow (dhanusa), and -

remainder is divided by 6, and the square root of the result is extracted getting the height of the segment(bana).”

' The verse 764 states that when the square of chord (jiva) is subtracted from the square of the
diameter (viskambha) of a circle and then square root of the remainder is subtracted from diameter of the
circle, then half the remainder so obtained gives the measure of height of segment (bana)?

The verse 765 states that whatever quotient is obtained on dividing square of the bow (dhanusa) or
arc by twice the height of the segment (bana), from it the height of the segment (bana) is subtracted. The
remainder is halved giving the measure of the diameter of the circle. Further the square of arc (dhanusa)

" is added to the square of circle-diameter, and the square root of half the sum is found out, from the square
root circle-diameter is subtracting, getting the measure of height of the segment (bana).*

Verse 766 states that half of the height of segment (bana) is added to the circle-diameter (vrtta-

- viskambha), and when the sum is multiplied by four times the height of segment (bana), then the square

of the arc (dhanusa) is obtained. When the square of height of segment (bana) is multiplied by six, and

then the product is subtracted from the square of the arc (dhanusa) then square of chord (jiva) is obtained.’

Verse 768 gives a formula for specifically finding out the heights of segment corresponding to the .
mountains or regions.® . '

The description of divergent dyadic sequences, and other types of sequences, totalling to fourteen
are very important from the point of view of their topological properties. They locate finite and infinite
types of sets.” These have been detailed in a research paper by Jain.*

1. "jivahadaisupadam jivaisujudadalam ca patteyarn /
dasakarani banagunide suhumidaraphalarh ca dhanukhette //762//" Cft. ibid., p. 597..
2. "dugunisu kadijuda jiva vaggarh caubanabhajie vattarh / ' -

jiva dhanu kadiseso chhabbhatto tappadarn banarh //763//" '
Cf. ibid. p. 598. For some recent findings, Cf. Shukla, K.S., (Dec. 1972, pp. 41-50, BR). Cf. also,
Gupta, R.C., (Jan. 1979, BR; GB 1985, BR; spring 1986, BR). Cf. also Sarasvati, TA. (Nov.
1961- Aug. 1962, BR). Vide also Sarasvati Amma, TA. (1979, BB) for relevant topics.
3. “jiva vikkharmbhanarh vaggavisesassa hodi jammilarn /
tarh vikkharnbha sohaya sesaddha misurh vijanihi //764//"
Cf. TLS, p. 599.
4, "du guni suhidadhanuvaggo banono addhido have baso / ,
vasakadis ahida dhanu kadi dalassa milevi vasamisusesarn //765//"
Cf. ibid., p. 600.
5.  "isudalajuda vikkhambho caugunidisuna hade du dhanukarani/
banakadir chahirh gunidarh tatthrne hodi jivakadi //766/"
Cf. ibid., p. 601. For various formulae, vide kapadia, H.R. (1937, BR).
6. Cf.TLS., v.768, p. 604. The material upto this verse on mensuration is comparable with detailed
recent work by Shukla, K.S., (1980, BR).
7. Cf.ibid., vv. 54, et seq., pp. 49, et seq.
8.  Cf.Jain,L.C. (1977, BR). This marks a landmark in the history of sequences.
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Verses 11 and 12 describes the minimal and maximal types of fluent-measure (dravya-pramana),
quarter measure (ksetra pramana), time-measure (kala-pramana) and phase measure (bhz‘xva-pramérj‘a).
The fluent measure is of two types: number-measure (sarnkhya pramana) and simile-measure (upama-
pramana).' The latter is of eight types.

Now these construction sets are described. The number-measure sets may be called ordinals type and
the simile measure sets may be called cardinals type. Both of these are used to evaluate the existential sets.?

The following rules are important in so far as logarithmeric calculations and square-piling was
concerned in the Jaina School of mathematics among the Digambaras. Some of these appear quoted in
the Gommatasara. In the Dhavala, whatever verses have been quoted, have been given separately as well
as described. This is important and needs amendment in the history of logarithms.

Verse 6.1 In the dyadic-square-sequence. the logarithm of logarithm to base two of the square-
place is even; half of that square station term is in cube-form; and the logarithm of logarithm to the base
two of square place, which are odd, the fourth part of that set is in cube-form. All terms of the cube-sequence
when removed from the all-sequence, all terms of non-cube sequence upto omniscience are obtained.’

Verse 73. If a set is produced by spread and distribution process in a sequence, its logarithm of
logarithm to base two as well as its logarithm to base two are not found in that sequence. This rule applies
to the [last] three sequences,* .

Verse 74. In the own stations of the [last] three sequences, the logarithm to base two in the square
power above the square power, are double, and in the other stations they are triple.’

Verse 75. The logarithm to base two are found by mutually multiplying as many two's as are the
logarithm of logarithm to base two of the set. Similarly the setis found by mutually multiplying as many
two's as is its logarithm to base two.

Verse 76  The logarithm of logarithm to base two is the number as many times as which the’
process of squaring is required to produce the set. The logarithm of logarithm to base two of a set is called
its varga $alakas. The number of times a set is bisected till it is reduced to unity is called its logarithm to
base two or arddhacchedas.’

1. "paramanu sayala davvar egapadeso ya savvamagasam /
igisamaya savvakalo suhumanigodesu punnesu ARv/,
panam jinesu ya kama avara varam majjhimam aneyaviharn /
davvarh duviham samkha uvamapama uvama attha viham //12//"

2. The number-measure sets are described in verses: 13-51. The simile-measure sets are described in
verses: 92-112. For concepts existence and constructibility, cf. Britannica Perspectives. vol. I,
1968, p. 564.

3. Samakadisala vikadie dalide ghanamettha visamage turie /

aghanassa du savvam va vighanapadam kevalam thanar //61//"
cf. TLS, p. 55. Cf. also Jain, L.C. (1977, BR).

4. "uppajjadi jo rasi viralanadijjakkamena tassettha /
vagga saladdhaccheda dharatidae na jayante 13"
Cf. TLS, p. 66. Cf. also Jain, L.C. (1977, BR).

5. "vaggaduvarimavagge duguna duguna havanti addhachidi /

‘ dharataya satthane tiguna tiguna paratthane //74//" '

Cf.TLS, p. 67, Cf. also Jain, L.C. (1977.BR ).

6. "vaggasala riivahiya sapade parasama savaggasala mettarn /
dugamahadamaddhachidi tammettaduge gune rasi //75/1"
Cf. TLS, p. 67. Cf. also Jain, L.C. (1977 BR).

7. "vaggidavara vaggasalaga rasissa addhachedassa /
addhidavara va khalu dalavara honti addhachidi //76//"
Cf. TLS, p. 69. Cf. also Jain, L.C. (1977, BR).
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Verse 80. The sets which are produced at specific stations in a dyadic-square-sequence, their
cube-form-sets are produced in the same specific station's in the dyadic-cube-sequence.!

Verse 105. The logarithm to base two of a multiplier set when added to the logarithm to base two
of a multiplicand set, There is produced the logarithm to base two of the acquisition set. The section of
excess does not exist.’ *

Verse 106. Logarithm to base two of a dividend set when reduced by logarithm to base two of the
divisor set, then the logarithm to base two of the quotient-set is produced.’

Verse 107. When the spread set and the logarithm to base two of the distribution set are mutually
multiplied, then the logarithm to base two of the product of distribution set and spread set is obtained.*

Verse 108. When the logarithm to base two of spread set is added to the logarithm of logarithm to
base two of distribution set, then logarithm of logarithm to base two of the product of the spread-set and
distribution set is obtained.’

Verse 109. When the logarithm of logarithm to base two of period-pit (addha palya) is divided by
twice the minimal-peripheral-numerate (jaghanya parita-asammkhyata), and to the quotient is added the
logarithm of logarithm to base two of cube-finger (ghanangula), the logarithm of logarithm to base two of
universe-line (jagasreni) is obtained.®

Verse 110. The multiplier of an acquisition-set is obtained as a result of mutual multiplication of .
the two's placed at as many places as is the excess number of loganthm to base two over the distribution
set inform of bisections.’

Verse 111. The divisor of the acquisition-set is obtained as a result of mutual multiplication of the
two's placed in as many places as do the bisections fall short of the logarithm to base two of the arbitrary
spread-set.®

Regarding astronomical contents of this text, research paper by Jain may be consulted.’ Five year
yuga calendar'® could be framed in details through the motion of the Sun and the Moon described in
yojana [octomile], [a linear measure], muhirta [time measure], and gagana khandas [angular-measure).

1. jatthuddese jayadi jo jo rasi viriipa dharae /
ghanaruve taddese upajjadi tassa tassa ghano //80//
Cf. TLS. p. 72, Cf. also Jain, L.C. (1977, BR).
2. "gunayaraddhaccheda gunijjamanassa addhachedajuda/
laddhassaddhaccheda ahiyassacchedana natthi //105//
Cf. TLS. p. 101. Cf. also ASG. p.6.
3. "bhajjassaddhaccheda haraddhaccheda nahirh parihina / ‘
addheccheda salaga laddhassa havanti sabbattha /106 /" = Cf. TLS. p. 101.

4. "viralijjamanarasirh dinnassaddhe chidihi sangunide /
addhaccheda honti hu sabbatthuppanna rasissa //107//" Cf. ibid., p. 102.
5. "viralidarasiccheda dinnddhaccheda chedasarmrilida /
vaggasalagapamanar honti samuppannarasissa //108 /" Cf. ibid. p. 102.
6.  "dugunaparitasarnkhena vaharidaddharapallavaggasala /
bidangula vagga sala sahiya sedhissa vaggasala //109// Cf. ibid. p. 104.
7.  '"viralidarasido puna jettiya mettani ahiyartavani/
tesim annonnahadi gunagaro laddharasissa /110 //" Ct. TLS, p. 106.
on the same, illustration may be seen for exposition.
8.  "viralidarasido puna jettiyamettani hinaravani/
tesirh annonnahadi haro upptannarasissa/111 /" Cf. ibid., p. 107.

. Jain, L.C. (May 1976 BR). Cf. also Jain, L.C. (1985. BB; 1986, BR).
10. * Das, S.R. (1937, BR).

)
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4. MATHEMATICAL BACKGROUND OF THE KARMA THEORY IN THE
| GOMMATASARA |
AS EXPOSED IN THE JTP AND SJC COMMENTARIES

A few research and exposition articles have appeared on the mathematics of the Gommatasara and
its commentaries, the JTP and the SJC.'

It may be noted that out of print edition of the Gommatasara [GJK (o) and GKK (0)] were published
in Calcutta round about 1919, alongwith JTP (Sanskrit), MPB and SJC commentaries, by Gandhi Hari
Bhai Devakarana, and edited by Pandits G.L. Jain and S.L. Jain Now we have at our disposal, the
Gommatasara in four volumes published by Bharatiya Jiana Pitha, New Delhi (1978-1981). These contain
JTP (Karnata vrtti), JTP (Sanskrit) and a Hindi commentary on the lines of Todaramala's SJC without his
symbolic Artha Samdrsti-Chapters which explain various results and symbolism of various important
topics, serving as guide line for research workers. Todaramala's Artha Samdrsti Chapters of the
Gommatasara have been given in English as Prelude to Gauge-Symbolism of the Labdhisara (PGL) by
me, separately in this research project on the Labdhisara of Nemicandra Siddhanta cakravarti, so that the
work Labdhisara may be understood easily.

Various quoted verses in the Gommatasara commentaries of the GJK and GKK have been separately
collected by me as a part of this project, alongwith the verses quoted in the LDS, as well as in thc DVL
and Jaidhavala commentaries. .

Now we shall sort out the mathematical contents of the GJK and GKK in brief in what follows. We
shall follow the GJK (E) and GKK (E) I and II, English editions of the texts, published as the Sacred
Books of the Jainas, mentioned in the bibliography of books.

In the Gommatasara at various places combinations have been calculated in a systematic manner.
The following verses give a few rules about the calculations:

Verse 34. Censurable talk (vikatha), affections (kasaya), senses (indriyas), sleep (nidra), and attachment
(pranaya) [0f 4,4, 5, 1, and 1 types of elements respectively] are really fifteen sorts of carelessness (pramada).’
Note: The above five classes or types when subjected to mathematical combinations give us

4 x4x5x1x1 =80 different combination of carelessness (pramada).

Verse 35 The number of combinations (sarnkhya), spread-distribution or dispersion (prastara), cyclic
change (parivartana), analysis (nasta) and synthesis (samuddista) are the five types to be known in the
discription of carelessness (pramada).’

Verse 36 All the elements of the preceding class combine one by one with elements of the succeeding
class and by [their] successive multiplication the number [of combinations] (sarnkhya) is produced.”
Note: 4x4 =16and 16 x5 = 80.

Each of the 4 gossips combine with each one of the 4 passions giving 4x4 = 16 of combinations of 2
elements each. Each of the 16 combine with each of 5 senses to give 16x5 = 80 combinations, and so on.

1. Cf. Datta B.B. (1935, BR), cf. also Jain L.C. (1981 BR).

2. Vikala taha kasaya indiyanidda taheva panao ya /

' cadu cadu panamegegarh honti pamada hu pannarasa //34//
Cf. GJK (E), p. 27. Cf. also GJK. I, pp. 62-63.

3. sammkha taha pattharo pariyatthana nattha taha samuddittham/
ede pafica.payara pamada samukkittane ncya//35//
Cf. GJK (E), p. 28. Cf. also GJK, I, p. 63.

4. "savvepi puvva bhanga uvarima bhangesu ekka mekkesu /
melantitti ya kamaso gunide uppajjade sarnkha //36//"
Cf GJK (E), p. 28 Cf. also GJK, I, p. 64.
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Verse 37 Distribution is by piacing respectively each one of the 4 elements of thé first class of pramada [i.e.
gossip. (vikathd)]. then covering each one of these with each one of the elements of the succeeding classes.'
Verse 38. Placing the elements of the first class as many times as there are elements in the second class,
in each group on the top, place one by one the element of the second. doing like this for all [classes, till 80
combinations are obtained]? )

Note: Let v, v,, V., v, denote four vikathas,
k, k,, k. Kk, " deonte four kasayas,
L, L, i, i, i denote five indriyas.

Then 16 combinations of 3 elements each, with i, are given by the followirg
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Total is obtained by considering 16 combinations with i, 1, 1,1,,1,,1e. 16 x5 = 80, sleep and
attachment are added afterwards
Similarly verse 37 is illustrated as follows :
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This gives 20 combinations of 3 elements each with v,. Similarly with v,, v,, v,, we get 20
combinations each, totaling to 80. Sleep and attachment are added afterwards.
Verse 39. When all the elements of the third class have come to an end [in dispersion as in v. 37], and
we come again to it [third class] beginning, [the first element of] the second class changes [into its second
element]; when all [the element of the second class] are [also] exhausted, [then] the first element [of the
first class] changes [into its second element], [till the whole of the first class is also exhausted, and getting
- 80 combinations]? :
Verse 40. The first class having come to an end [in dispersionas in verse 38. we come] to its beginning.
[Then] [the first element] of the second class changes [into its second element]; [when all the elements of]
the second class are also exhausted, [then the first element of] the third class changes [into its second
element], [till the whole of the 3rd class is exhausted, getting 80 combinations].’ ’
Verse 41. Divide the number by the number of the elements [in the class], the remainder gives the
position of the element in its class. To the quotient add one. [Divide the sum by the number of the element

1. "padhamarh pamadapamanarh kamena nikkhiviya uvarimanarm ca /
" pindam padi ekkekarnh nikkhitte hodi pattharo //37//"
Cf. GJK (E), p. 29. Cf. also GIK, I, pp. 65-66.
2. "nikkhittu bidiyamettarn padhamarh tassuvari bidiya mekkekkarn /
pindarh padi nikkheo evam savvattha kayavvo //38/"
Cf. GIK (E), pp. 29-30. Cf. also GJK, I, pp. 67-68.
3. "tadiyakkho antagado adigade sankamedi vidiyakkho /
donnivi gantiinantam adigade sankamedi padhamakkho //39//"
Cf. GJK (E), p. 30. Cf. also GIK, I, pp. 68-69.
4. "padhamakkho anta gado adigade sankamedi bidiyakkho /
donnivi gantiinantarh adigade sankamedi tadiyakkho //40//"
Cf. GJK (E), p. 31. Cf. also GJK, 1, pp.70-71.
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in the n=xt class, the remuinder again giving the position of the element in the class. This is carried on. 1 [If there
is] io remainder, [imply ing that the element is] last [in the class and then] one is not added [to the quotient].".

Note: This gives the riethod of finding out number of element in an arbitrarily chosen combination, say
15th. To find out-the vikatha element, divide 15 by 4, the remainder is 3, hence the vikatha is the 3rd, i.e.

rastra katha. Addir.g one to the quotient 3, we get 4, to find out the affection (kasaya) divide 4 by 4,
leaving no remainder. That implies the last kasaya, i.e. gread (Iobha). The quotient is one, and as there is
no remainder, ncthing is to be added to it. Divide 1 by 5. the remainder is 1, the sense (indriya) element
is the first, 1.e., touch (sparSa). Hence the 15th combination is one of rastra-katha, lobha kasaya, sparsana
. indriya, nidra and pranaya. This is written as v, k, i , the third gossip. the fourth affection and the first sense.

Verse 42. Taking 1, multiply it by the number of the elements of the last class, subtract from it the
number of eiement which follow in their class the element given. Do the same for all steps.?

Note: This 1s the converse of the preceding verse. Here the order number of combination is sought, when
the elemeats rastra katha, lobha, and sparsana, etc., i.e. the 3rd gossip, 4th, affection, and 1st sense are
given. Take 1, and multiply it by 5 sense, giving 5. Subtract from it 4, getting 1. [Here 4 is the order of
sense following touch in their class.] Multiply the remainder by 4 affections, getting 4. Subtract from it
nothirg as no element follows greed (lobha) in the affection (kasaya) class getting 4. Multiply this 4 by 4
vikarnas giving 16. Subtract one as one vikatha follows rastra-katha in the vikatha class, resulting in 15.
This 15 is the order number of this combination.

Verse 43. Placing the 1, 2, 3, 4, 5; 0, 5, 10, 15; 0, 20, 40, and 60 in three lines of three classes of
carelessness (pramada), find out the elements or the number of the combination, i.e., analysis (nasta) and
synthesis (uddista)*

Note:| senses 1 1 1 1, 1
‘ touch taste odour sight hearing
1 2 3 4 5
affection | k, k, k, k,
anger pride deceit geed
0 5 10 15
R :
talks v, v, v, v,
woman food seditious | scandalous
0 20 40 60
1.  "sagamanehin. vibhatte sesarn lakkhittu jana akkhapadam /

laddhe riibarm pakkhiba suddhe ante na ruba pakkhebo //41//
Cf. GIK (E), p. 31. Cf. also GJK, I, pp. 71-72.

2. samthavidina rivarh uvarido sangunittu sagamane /
avanijja anankidayam kujja emeva savvattha //42//
Cf. GIK (E), p. 32. Cf. also GIJK, 1. pp. 73-74.

Note: For attempts at combinations in China, cf. Needham and Ling (1959- BB). vol.3, pp. 139, et seq.
For attempts in India, cf. Bose, et al (1971-BB), pp. 156 et seq. Cf. also, ibid., pp. 162-163, for
attempts by The Jaina School, in prastaranayanopaya. Cf also "prastara-ratnavali”, op. cit.

3. 'igiviti capanakha panadasa pan narasam kha visatala satthiya /
samthaviya pamada thane natthuddittham ca jana titthane //43//

Cf. GIK (E), p. 33. Cf. also GJK,I, pp. 74, et seq. Cf. also various books and research papers on
combinations, noted in the BB and BR, in the "Exact Sciences in the Karma Antiquity" for comparing

the method and contexts.
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To find out the order number, add the figures placed against the elements and the total is\ the
number of the combination. In order to find out the elements from a given number, break it up into 3 such
numbers, so that one of them must be found in each one of the 3 lines, and the total of these must be equal
to the given number. For instance 32 can be broken into 2, 10 and 20 to represent 2-taste, 10-deceit, 20-
food gossip. Hence the 32nd combination has for its elements food talk, deceit affection, taste sense,
sleep and attachment. The diagram given above sums hp vv. 37-39. ;
Verse 44. Placing 1,2, 3,4;0,4,8,12;0, 16, 32, 48, 64 in 3 lines of 3 classes of carelessness (pramada),

find out the elements or number of combination, i.e, analysis (nasta) and synthesis (uddista).'
Note:

talk woman food seditious scandalous
1 2 3 4
v 1 VZ V3 v4
affection anger pride deceit greed
0 4 8 12
k 1 k2 k3 k4
sense touch talk odour sight hearing
of 0 16 32 48 64
i i i, i, i

This is the second mode of combination in vv. 38 and 40. In v. 44 the number 32 is represented by
raga, making use of place-value notation in Katapayadi system. Here in v. 44, we could have a different
combination from 25 sorts of gossip, 25 kinds of affection, 6 senses (including mind), S sorts of sleep and 2
kinds of attachment (charm and love). So that the total number of combination is 25 x 25x6x5x2=37,500.
Verse 49. The duration of the [low tended- -operation (adhah-pravrtta-karana)] is one inter muhiirta (antar-
muhurta, the transforms (parinamas) in it are innumerate times the innumerate spare-points in the univerce
(loka); and in the upper levels they increase in purity through similar increment.?

Note: In the JTP karnata and Sanskrit commentaries certain rules for dealin g with progression relevant to
verse 49 are given from p. 81 to 112. We have explained this through ancient symbols elsewhere. The
verses have also been translated in the collection of all verses in the appendix.

1. "igiviti cakha cadavaram khasolaragattha dalacausatthim /
samthaviya pamadathane natthuddittham ca jana titthane //44//
Cf. GIK (E), pp. 34-36. Cf. also GJK, I, pp. 75-78. A text, "Sri Prastara Ratnavali" compiled by
R.C. Swami in Gujarati (Sammvat 1981). may be seen (1924 Bibliography of source material) at tp.
125, comparable with Bag A K. (1979, BB), pp187-193
2. "anto muhuttametto takkalo hodi tattha parinama /
loga namasamkhamido uvaruvarim sarisavaddhigaya //49//
. Cf. GIK (E), p. 38, and also p. 42-44. Cf. also GIK, I, pp. 81-112.

~
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Hence we summarise the process df manipulation in the commentaries as follows; used for the
three types of operations: ' ‘

Denomination Working Symbol
sum (sarva-dhana or pada-dhana) S

number of terms (pada or gaccha) n

common difference (caya or visesa) d

first term (mukha-adi or prabhava a

last term (anta dhana or bhiimi) 1

middle term (madhyama-dhana) m

a + 1
or —

. » 2
1initial sum (adi-dhana) na
common-differance sum . (n-1)d
(cayadhana)

n
post-sum (uttra-dhana) 5 [(n - 1)d:|
Formulas:

1. Sum (sarva-dhana) is equal to the sum of the initial sum (adi-dhana) and post-sum (uttara-dhana) :

0
S =na + E(n—l)d.
2. Sumis half the total of first term (adi) and last term (anta dhana) as multiplied by the number of terms (pada)
a+1 )
2
3. Number of terms (gaccha or pada) is equal to the ratio of difference of the last term (anta-dhana) and
first term-(adi) to the common difference (caya), and then added by unity

S=n(

l-a
d
4. Half the common-difference (caya) is obtained by first dividing the sum (sarva dhana) by the number
of term ( gaccha) and reducing the quotient by the first term (adi) and then dividing the result by number
of terms (gaccha) as reduced by unity:

+ 1.

n=

S
a_n °
2—n—l
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5. Half the common difference is also obtaind by first subtracting from thé Sum (sarvadhana) the initial-
sum (adidhana) [first term (adi) as multiplied by number of terms (gaccha)], and then dividing the remainder
by the product of the number of terms (gaccha) and the number of terms (gacchas) as reduced by unity :

fi_ _ S - na

2 n(n - 1)
6. First term is obtained by first subtracting the post-sum (uttara-dhana) from the sum (sarva-dhana), and
then dividing the remainder by the gumber of terms (gaccha) :

n
S - — - 1)d
2(n )

a =
n

7. The last term is obtained as the sum of the first term and the common-difference-sum (caya-dhana)
l=a+(n-1)d
8. The sum is also obtained by multiplying the middle term (madhyama-dhana) by the number of terms

(gaccha)

a + 1

2
9. Example there of about the low-tended-operation (adhah-pravrtta karana) through numerical symbolism:

S = n( )

S =3072, n = 16 instants, d=4,
- then numerate (sarkhyata) =

n B
a=> 2D k072 - @us@) | 2592

n - 16 16

= 162

Hence the series is 162, 166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218, 222.

It may be noted that mathematical manipulation of the theory of karma in the Digambara Jaina
School of mathematics has been through sequences and series, progressions and regressions, as the series
or sequences take up several types of structures in course of time duration, lapses, progressions, as nisusus
(nisekas), or cell-like structures with various life-times in successive instants (samayas). The Digambara Jaina
School developed their studies in their own way, and it may be seen that their seem to be original attempts in
developing their own techniques for the study of their functional- system-theory (karma-siddhanta).'

1. For attempts in China, cf. Needham and Ling (1959, BB), vol. 3, pp. 137-139, found first in Chou Pei,
inform of arithmetical progression. In the Jaina School of Digambara‘sect, TheTiloyapannatti of
Yativrsabhacarya provides many types of progressions, applied in the study of cosmography. Cf. TPG for
- their mathematical details. For attempts at studies in progressive series in India, cf. Bose, etal. (1971, BB),
pp. 144-145. Cf. also Ganita sara sarhgraha of Mahaviracarya, ed. Jain, L.C., (1963, BB), pp. 20-35, and
other topics dealing with progressions. Cf. also, Bag, A K., (1979, BB). pp. 180-187. Cf. also Shukla,
K. S., (gune, 1971, BR), pp. 115-130, about the various types of summation of series, known as Safkalana,
varga sankalana, ghana sankalana, safkalana-sankalana.
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In the JTP (karnataka vrtti and Sanskrit tika), there is given a detailed description of the following
topics under the non-universal mathematics (alaukika ganita). The non-universal measure (alaukika
pramana or mana) is of four types : fluent-measure (dravya-mana), quarter-measure (ksetra-mana), time-
measure (kala-mana), and phase-measure (bhava-mana). The fluent-measure is of two types : number-
measure (sarhkhya-mana) and simile-measure (upama-mana). The number-measure is of three types

‘numerate (sarmkhyata), innumerate (asarnkhyata), infinite (ananta), and so on. These are construction-

sets, constructed through a set process. They assess the number-measure of an existential set. Then fourteen
sequences, divergent in character are mentioned, describing in details the dyadic-square-sequence (dviriipa-
varga-dhara), dyadic-cube-sequence (dvirupa-ghana-dhara) and dyadic-cube-non-cube-sequence (dviriipa-
ghanaghana-dhara) applicable in the topic. The method of spread, distribute and multiply (viralana-deya-
gunana) is also given. Logarithms is also applied. Defining various types of sets, existent, the commentator
proceeds to describe the eight types of simile-measure (upama-pramana or mana). Description is through
quotations from earlier texts, specially the Tiloyapannatti. Logarithms and logarithms of logarithms to
base two of certain simile sets have been extracted, as in the TLS'
Verse 120 The gaining of capacities of development begins simultanously, but the completion [of each
of them] is effected gradually within the period of one intermuhiirta (antar-muhirta), which increases in the
case of each successive one.[However, their total period does not exceed one inter muhiirta (antar-muhiirta)].
Note: Let the numerate be denoted by s, intermuhiirta may be denoted by Mi, which ranges from the trail
(avali) as increased by unity instant (samaya) and denoted by A instant set, to the maximum value of
instant set contained in 48 minutes as decreased by one instant (samaya).

1. The development of assimilation takes time A, for completion

1

2. The development of the body then takes time as instant-set AT+ ;] instant-set
1 2

3. The development of the senses then takes time as instant-set A1+ N instant-set
3

. . . 1) . )

4. The development of the respiration then takes time as instant-set Al 1+ | instant-set

4
. . . 11 .
5. The development of the spezch then takes time as instant-set Al1+ | instant-set
/ :
- 6. The development of the mind then takes time as instant-set C AT+ N instant-set

1. Cf. GJK, I, pp. 207-250. Cf. also GJK (E), pp. 20-28. In the Tiloyapannatti , apart from the construc-
tion of various types of ordinals and cardinals, there may also be seen various, types of series, arithmetic,
geometric, mixed. Spefically, the comparability of areas of successive rings of islands and seas is worth
deep study. Cf. TPG for this purpose. Cf. also Jaini, J.L. (1918.BB), appendix B. Cf. also M. kumar (1969,
BB), pp. 93 , et seq.
2. ‘"pajjattipatthavanam jugavam tu kamena hodi nitthavanam /

antomuhutta kale nahiyakama tattiyatava //120/ Cf. GJK (E), pp. 84-86. Cf. also Chakrabarti, G.G.
(1934, BR) for treatment of fractions. Other may also be seen aswell a, the DVL (vols. 3-4).
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N 5

Each one of the above six periods from A to A ( 1+ :J is an inter-muhiirta which is a variable as

as we shall see by making

1 6
already told. And the total is also an intermuharta, given by ** ( 1+ :) -
| }

-~

use of the value of s.

Let S be taken as minimal numerate, i.e., 2, and let A be the minimal inter-muhrta, i.e., one trail

) ' 25 25
(avali) + 1 instants (samayas). Then the total is equal to 20 2_2 trails (avalis) + 20 5 in stants (samayas).
This is the minimal period of development (paryapti) for developable rational bios. The total time of the
first two development is

A+A(1+1)=A (2+:) Strails (aval) + > instant (samayas).

Summation of a geometric finite progression is worthy of note here.

Verse 153. Hellish souls or bios in all [are equal to the set of the space point in] universe-line as
multiplied by the second square root [i.e. the fourth root] of one cube-finger. [Hellish bios] in the second
and other [i.e. the third, fourth, fifth, sixth and the seventh hells are in number equal to the quotient of te
space-point set of Universe-line as divided by its own twelfth, tenth, eighth, sixth, third and second root

[respectively].! _

Note: Let the universe-line be denoted by L and cube of finger-space-point set be denoted by F* . Then
_ the total number of all the hellish-bios =L [F})'". ’

Those of the second hell =L+ [L]"=.

Those of the third hell =L = [L]"°,

Those of the fourth hell =L = [L]",

Those of the fifth hell =L = [L]",

Those of the sixth hell =L = [L]"A,

Those of the seventh hell =L +[L]",

Those of the first hell . =1[F']""- [the bios in the second hell to the seventh hell].

Verse 157. [If we] divide the universe-line [space-point-set] by the square root of a linear-finger [space-
point set], and divide the quotient set so obtained by the third root [of the linear-finger space-point set],
[and then] subtract one [therefrom], [we obtain] the total number of all human beings [in the universe]. [The
number of] developable [human beings alone] is equal to the cube of 2 squared times, [expressed as follows] 2

1. "samanna neraiya ghanaangula bidiyamula gunasedhi /

bidiyadi baradasaadachattidunija padahida sedhi //153//
Cf. GIK (E), pp. 101-102. Cf. also GJK I, pp. 282-284 for ancient symbolic representation, Cf. also TPG, p. 46.
2. "sedhi sui angula adimatadiyapada bhajideguna /

samanna manusa rasi pancamakadighanasama punna //157//"

Cf. GJK (E), p. 103-104. Cf. also GJK, I, p. 286. Symbols given are 9 ‘ 3. Further symbol for the latter is

42 = 42 = 42 =. The latter is the badala cubed. Note how short the ancient symbolism was.

QD)
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[((((<2>2)2)2)2)J ‘*

Verse158.The number of the developable human bios is'
79, 22, 81, 62, 51, 42, 64, 33, 75, 93, 54, 39. 50, 336.

Verse 170. The range of ocular vision is one lac minus three hundred and sixty [yojanas squared],
multiplied by ten and then reduced to its square root, and then multiplied by nine as divided by 51xty,
would give the range of sight.’

Note: This works out as

\/(1 0000 — 360)2x10(g%l _ 14946410 = 47263392042y 0504

For other senses maximal range of activities cf. vv. 168, and 169.°

Verse 213. [The quotient of] the pit (palya) divided by innumerate part of a trail (avali) subtracted
[Once, twice, thrice, fourth and fifth times] from a sea (sagara) is the number of the logarithm to base two
respectively of gross fire-bodied, non-host individuals, host-individuals, earth-bodied, water-bodied [bios]
and [the number of logarithm to base two of gross air-bodied [bios] [is] the last, i.e. full sea (sagara).*

Note: For definition of sagara, cf. Jaini, J.L. (1918, BB), éppendix D.

avali A
Let —————— = —, Sagara=C, palya=P, then the number of logarithm to base two of gross- fire
innumerate a :
c-F
bodied bios = A

a
1. "talalina madhuga vimalam dhima silagavi corfnbhaya meru /
tataharikhajhasa honti hu manusapajjatta sarnkhanka //158//
42, p. 104. Here the use of Katapayadi system has been made. Cf. also GJK, I. pp. 286-287. The same
number has beeen quoted here in the katapayadi system from right to left as follows in JTP (karnatavrtti):’
"sadhtraraja kirterenanko bharati vilolah samadhih/
gunavargga dharmma nigalita-samkhya vanmanavesu varnakramtah//
cf ibid p. 287.
2. tinnisaya satthi virahidalakkham dese miula tadide mulam /
nava gunide satthi hide cakkhuppha sassa addhanam //170//"
42, pp. 108-109. Cf. also GIK, I, PP. 299-300.

3. Note use of 10 here. This is connected with astronomy of the sun in Jambi island cf. GJK, I, pp.
299-300. - | |
4. "avali asarnkhabhagena vahida palli nasa yaraddhachida /

badara tepani bhujala vadanam carima sayasam punnar //213//
Cf. GJK (E), p.128 Cf. also GJK, I, pp. 347-349.
The next verse give. manipulation with these expressions on form thelr differences. Then the 2 is

raised to the expression as exponent.
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. The number of logarithms to base two of non-group mono-souled = e-_P = .
A
5
The number of logarithms to base two of group mono-souled = C- P 3
A
a
The number of logarithms to base tWo of earth-bodied mono-souled = C- P Z
A
a
The number of logarithms to base two of water-bodied mono-souled = C- P .
A
a
The number of logarithms to base two of air-bodied mono-souled = C

Verse 215. Divide the logarithm to base two of result of data by the logarithm to base two of the given

figure in data. This will give the index number of the data. Divide the index of the 'desired' by the index

of the data, writing the result of the data as many times as there are units in the last quotient, and multiply
~them all into each other. This is the desired result.'

Note: We shall explain this numerically.

If 2 is raised to power 16, we get 2)'° = 65536 or pannatthi
f 2 is raised to power 64, we get 2% =7 ' or ekatthi

Thus the measure (pramana) set (rasi)

16 is the spread-set (viralana rasi)

2 is the distribution-set (deya rasi)

and (2)'*= 65536 = acquisition set (phala rasi), (or labdha rasi)

In requisition set (iccha rasi)

64 is the spread set (viralana rasi)

2 is the distribution set (deya rasi)

and (2)* is the acquision set (labdha rasi)

22. "dinnicchedenavahida itthacchedehirh payadaviralanarn bhajide /

laddhamideittha rasinannonna hadie hodi paya daddhanam //215//
Cf. GIJK (E), pp. 129, 130, 131. Cf also GJK, I, pp. 391, et seq. Rule of these sets (trairasika) has been
extensively applied in the works on karma theory. Cf Gupta, R.C., (Dec. 1974 BR).

GoooD)
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. logarithm of acquision’set to base two in measureset . . .
Formulais : - ——— - = spread set in requisition set .
logarithm of distribution set in measure set

or

 sprad set in requisition set
spread in measure set

[acquisition set in measure set]
= acquisition in requisition set.

Applying the above formula to the numerical symbolism we have

(e 5536 )7 = (65536 = 18,44, 67, 44,07. 37.09. 55, 16, 16, which is called ekatthi. In the

dyadic sequences,

pannatthi 65536 = (2 )(2

. vadala = N (2 )(2

|
|

(o2
and ekatthi = (2 )
A verse occurs quoted in the GJK, I. p. 352 :

"viralana rasido puna jettiya mettani hinaruvani/

tesirh annonnahade haro uppannarasissa /"'
Verse 254. At every instant (samaya), only one unit, instant effective bond (samaya prabaddha) is
bound and comes into operation, or rises. At the last [instant of the duration of any instant effective- bond
(samaya prabaddha)] the number of state (sattva), existence of functional-ultimate-particles (karma-
paramanus) is one and a half times the number of geometric-regressions (gunahanis) as. multiplied by the
instant-effective-bond (samaya-prabaddha).’
Note: Here the geometric-regression (gunahani) means the geometrié-regression length (gunahani-ayama).
In the example in the note below it is evident that the number of nisusus (nisekas) disintegrated in the first
48 instants (samayas) will respectively, be denoted numerically through the following six geometric-
regrassions (gunahanis): ‘ ' ’
1. Cf. GIK, I, p. 352.
2. "ekkarh samayapabaddharh bandhadi ekkarh udedi carimammi /

gunahanina divaddharh samayapabaddharh have sattar //254//
Cf. GIK (E), p.148. Cf. also GJK, I, pp. 406, 407.
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1. 512, 480, 448, 416, 384, 352, 320, 288.
2. 256, 240, 224, 208, 192, - 176, 160, 144.
3. 128, 120, 112, 104, 96, 88, 80, 72.
4. 64, 60, 56, 52, 48, 44, 40, 36.
5. 32, 30, 28, . 26, 24, 22, 20, 18.
6. 16, 15, 14, 13, 12, 11, 10, 9.

From the above it is easy to calculate that at the last instant (samaya) the non-disintegrated nisusus

(nisekas) will be 71, 304, and it is just'a little less than 1 ;— geometric-regression-length (gunahani-ayama) |

' : 1
times the instant-effect-bond (samaya-prabaddha), i.e. 1 > x 8 x 6300 =75600.

Verse 255. But the duration or life time of the instant-effective-bond (samaya-prabaddha), [which is
bound to the two bodies, macro physical (audarika) and transformable (vaikriyika) is] the total length of
ones age minus it length already exhausted. At the last [instant (samaya) of life] the number of the state
existence (sattva) functional ultimate particles (karma-paramanus) is one and a half times the geometric-
regression (gunahani) and [all of them disintegrated by] operation]. [This is necessarily so as in the
movement with bend (vigraha gati), the bios cannot have the macro physical (audarika), transformable
(vaikriyika), or assimilative (aharaka) bodies].'
Note: Geometric-regression be denoted by G, being the set of the number of terms (gaccha) of a series
whose sum is the number of nisusus (nisekas) denoted by G of an instant-effective-bond which is denoted
by B. And each term in which is half of the term immediately preceding it. The geometric- regression-
length, is the duration life-time-bond (sthiti-bandha as divided by the geometric-regressions set or the N
as the number of instants (samayas) in one geometric-regression (gunahani). .

Various geometric-regression (nana gunahanis) is the aggregate of the geometric regressions
(gunahanis) in an instant-effective-bond (samaya-prabaddha). This will be denoted by N.

Mutual-product-set (anyonyabhyasta-rasi) is two as raised to the power of the number of geometric-
regressions (gunahanis) in an instant-effective-bond (samaya-prabaddha).

Let the duration of life-time-bond be denoted by:

Thus geometric-regression-length (gunahanis-ayama) or

__ duration of the life time bond ( sthiti bandha )

number of geometric regressions ( gunahanis )

i
N

Numerically, let the duration of the life-time-bond (sthiti-bandha) be 48 samayas for any
instant- effective-bond (samaya-prabaddha), and let 6 be the number of geometric-regressions (gunahant),

48
then the geometric-regression-length (gunaham ayama) = —6— =8.

n =

1. "pavari yadusariranarh galida vasesa umettathidibandho /
‘gunahanina divaddham sarhcaya mudayarh ca carimambhi //255//
Cf. GJK (E), pp. 148-150. Cf. also GJK, I, p. 408.
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Here 6 is also called various-geometric-regression (nana-gunahani).
Here mutual-product set (anyonyabhyasta-rasi) is = (2)°= 64
Let an instant-effective-bond (samaya-prabaddha) have 6300 nisusus (nisekas), then the last term

6300
— 6300 -
in the series is given by (2 ) -1 r 541

Thus the series of 6 geometric-regressions (gunahanis), each of which contain following nisusus
- (nisekas), respectively '

3200, 1600, 800, 400, 200, 100  whose total sum
= 3200 + 1600 + 800 + 400 + 200 + 100 = 6300 nisusus.

Each has the length of 8 samayas'

or 100.

Now the bios which binds at an instant (samaya), 6300 nisusus (niseKas), of life-time-bond duration
48 instants (samayas), and of 6 geometric-regressions ( gunahanis), which is integrate

3200 nisusus (nisekas) in the Ist set of eight samayas

1600 nisusus (nisekas) in the 2nd set of eight samayas
800 nisusus (nisekas) in the 3rd set of eight samayas
400 nisusus (nisekas) in the 4th set of eight samayas
200 nisusus (nisekas) in the Sthset of eight samayas
100 nisusus (nisekas) in the 6th set of eight samayas

The nisus-divisor (nisekahara) is twice the length of the geometric-regression (gunahani), that is
2n. Thus in the above illustration, nisus-divisor (niseka-hara) is double of 8 or it is 16. ‘

Common-difference (caya) is the uniform arithmetic difference, say d, between any two consecutive
terms of the series of a geometric-regression (gunahani).

Thus common difference (caya)

nisus -divisor (nisekahara) + number of geometric-regression length ( gunahani dyama )+1
2

x[geometric regression length ( gunahani ayama )]

nisusus of a geometric - regression X 2

= (nisus —divisor + number of geometric regression length + 1) X (geometricregression length)

B nisusus of a geomeltric regression X 2
- (2 geometric - regression length + number of geometric regression length +1) X (geometric regression length)

1. This is the simplest numerical representation of the state matrix of karma, consisting of a lapering
structural matrix corresponding to the life-time of a nisusus (nisekas). Here two types of regressions are
involved the regression and arithmetic-regression.
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Gx2
S AR
= —+—+1].—
N N N
Nisusus (nisekas) disintegrated at first instant be denoted bv ¢, in any geometric regression
(gunahani). Then .
G, =common difference x nisus divisor = caya x nisekahara
_ 46 G
C3f 3 f
—+1 ——+1
N 4N

where G is the number of nisuses (nisekas) in a geometric regression (¢unahani), f is the total instants
(samayas) in life-time-band (sthiti-bandha), and N is the number of geometric-regressions.

4G.N . st term -Gi1

. G = .common difference = . . =—
irn 3f+N 2 geometric regression length 2 f

| N

Thus in the 4th eight-samaya-set in the above example 400 nisusus (nisekas) are disintegrated. Thus

_4x400 4x400 1600
ho 80,y 3%, B
N 6
which is the number of nisusus disintegrated at first instant.

Now common difference (caya) may be found from formula

64

_Gi_ e4 e,
2f 2x48 16
N 6

Hence the number of nisusus disintegrated in the 4th set of eight instants (samayas) will be 64, 60,
56, 52, 48, 44, 40, and 36, totalling to 400. '

Thus when in one instant (samaya), the bios binds 6300 nisusus (nisekas) of a duration of 48
instants (samayas) then they are usually disintegrated as follows:

: Total

First 8 instants : 512, 480, 448, 416, 384, 352, 320. 288 = 3200
Second  8instants: 256, 240, 224, 208, 192, 176, 160, 144 = 1600
Third 8 instants : - 128, 120, 112, 104, 96, 88, 80, 72 = 800
Foruth 8 instants : 64, 60, 56, 52, 48, 44, 40, 36 = 400
Fifth 8 instants : 32, 30, 28, 26, 24, 22, 20, 18 = 200
Sixth 8 instants : 16, 15, 14, 13, 12, 11, 10 +9 . = 100
Grand total = 6300

- The above 6300 is also the fluent (dravya) of an instant-effective-bond (samaya-prabaddha) bound
at an arbitrary instant (samaya). This is explained through numerical symbolism as follcwes by Todaramala.
and in greater details in GJK, I, p. 397, et seq.

e
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- FURTHER EXPLANATION : ‘

Whatever is the geometric regression-length (gunahani-ayama) of the life-times (sthitis) of the
macrophysical (audarika) etc., bodies, it is multiplied by two, getting two-geometric-regression (do-
gunahani), also called nisus-divisor (nisekahara).

According to numerical-symbolism (anka-samdrsti), let the fluent (dravya) of instant-effective- bond
(samaya-prabaddha) of the macro-physical (audarika) body be 6300; life-time (sthiti) 48 : geometric-
regression (gunahani) 8; various geometric-regression (nana-gunahani) 6; two-geometric regression (do-
gunahani) 16; mutual product set (anyonyabhyasta-rasi) 64. The instant-effective-bonds (samaya-
prabaddhas) of macro-physical body (audarika-$arira) happen to be along with configuration-bond (prakrti-
bandha), life-time-bond (sthiti-bandha) energy-bond (anubhaga bandha) and particle-bond (pradea-bandha).

Out of them the configuration bond (prakrti-bandha) and particle-bond (pradesa-bandha) are due to
volition (yoga), where as life-time-bond (sthiti-bandha) and energy-bond ( anubhaga-bandha) are due to
affection (kasaya). The maximal life-time-bond (sthiti-bandha) of functional finishing (karmana) instant-
effective-bond (samaya-prabaddha) bound at an arbitrary instant (samaya) is seventy crore-squared sea-
instant-set (sagara-samaya-rasi). In that, from first instant to seven-thousand years period is the time-lag-
period (abadha-kala). Leaving it, the remainder life-time (sthiti), from first instant upto the last instant
there happen to be nisusus (nisekas) in form of ultimale-particle-quanta (paramanu-puiija). Every nisus
(niseka) has its life-time (sthiti) as its own time-measure. Their structure is shown through numerical
symbolism (anka samdrsti) as follows :

At an arbitrary instant (samaya), the fluent (dravya) of instant-effective-bond (samaya-prabaddha)
of functional finishing (karmana) bound at the instant (samaya) is 6300 as per numerical symbolism.

"When the fluent (dravya) is divided by mutual-product-set (anyonyabhyasta rasi) as reduced by
unity, the fluent (dravya) of the last geometric regression (gunahani) is obtained. From that, upto the first
geometric-regression (gunahani), the fluent (dravya) goes on doubling.'

According to this rule, the mutual product set (anyonyabhyasta rasi) of functional finishing (karmana)
body ($arira) has the measure obtained on dividing the logarithm of logarithm to base two of pit (palya)
by pit (palya). That, as per numerical symbolism is supposed as 64. It is reduced by unity getting 63. Then
on dividing 6300 by 63, we get 100 as the fluent corresponding to last geometric regression (gunahani)
out of 6 various geometric regression (nana gunahani). Further upto the first geometric regression
(gunahani), this fluent (dravya) becomes double and double successively. Then the last geometric regression
(gunahani) fluent (dravya) is multiplied by two raised to power various geometric regression (nana
gunahani) as reduced by unity, i.e., by 2° or 32, which is half of mutual product set (anyonyabhyasta
rasi), getting 3200 which is the fluent (dravya) of the first geometric regression (gunahani). In this way,
the fluent (drvya) of all the six geometric-regressions (gunahanis) is successively 100, 200, 400, 800,
1600, and 3200. } ‘

"When the geometric-regression-length (gunahani-ayama) divides the total sum (sarvadhana), the
middle sum (madhyama-dhana) is obtained."? According to this rule 3200 is divided by 8, the geometric-
regression-length (gunahani-ayama), getting 400 as the middle-sum (madhyama-dhana). "When it is
divided by nisus-divisor (niseka-hara) as reduced by half of geometric-regression (gunahani) less unity,
the common difference (pracaya) corresponding to its first geometric regression (gunahani) is obtained."’

l. "riiinannonnabbhatthavahidadavvam tu carimaguno davvarm /
hodi tado duguna kama adima gunahanidavvotti //* Cf. GIK, I, p. 397.
2. "addhanena savvadhane khandide majjhima dhanamagacchadi”.
cf. ibid., p. 398.
3 "rainnaadhana addhenlinena niseyaharena majjimadhana move hidide pacayam"”.

Cf. ibid., p. 398.

-
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25
As per this rule, 400 + [ 6 - —z—jl 400 = == = 32 the common difference (caya). This common difference

(caya) is multiplied by nisus-divisor (niseka-hara), getting 32x16 or 512 which is the first nisus (niseka)
of the first geometric-regression (gunahani). Above and still above it, upto the last nisus (niseka) of that
geometric-regression having gone through the sequence reducing through common-difference (caya),
one by one, at the last nisus (niseka), there happens to be reduction of common- -difference (caya) as
multiplied by number of terms (gaccha) as reduced by unity. Thus, it is common-difference (caya) as
multiplied by geometric-regression (gunahani) as increased by unity, i.e. 32x9 = 288. Thus the nisus-
structure  (niseka-racand) of the first geometric-regression  (gunahani) is

512[480[|448|416[384[352[320[288]
Similarly the fluent (dravya) of second geometric-regression (gunahani), i.e. 1600, is divided by

geometric-regression-length (gunahani ayama), i.e. 8, getting middle-sum (madhya-dhana) as 200. This
is divided by nisus-divisor (niseka-hara) as reduced by geometric-regression-length (gunahani-ayama)

8-1 ,
less unity. Thus 200 + [16 - T} gives 256 as the first nisus (niseka). This goes on reducing by its

common difference (caya) one by one till last nisus (niseka) is obtained when first nisus (niseka) is
reduced by common-difference (caya) as multiplied by number of term.(gaccha) less unity. Thus the last
nisus (niseka) is common-difference (caya) as multiplied by geometric-regression-length (gunahani ayama)
increased by unity, i.e, 16x9 = 144. Thus the structure of all nisusus of all geometrlc regresions (gunahanis)
of one instant-effective bond (samaya- pr abaddha) is as follows :

288 144 72 36 18 9
320. 160 80 40 20 10
352 176 88 44 22 11
384 192 96 48 24 12
416 208 104 52 26 13
448 224 112 56 28 14
480 240 120 60 30 15
512 256 128 64 32 16
3200 1600 800 400 200 100

Similar nisus-structure (niseka racana) is about the remaining life-times (sthiti) of quasi-functional
(nokarma) instant-effective-bonds (samaya-prabaddhas), upto the phosphorescent (taijasa) bodies. The
description is also given through gauge-symbolism (arthasamdrsti).

Now the state (sattva) existence is shown to be than instant-effective-bond (samaya-prabaddha) as
multiplied by slightly less one and half geometric-regression (gunahani)."'

There is rise of the last nisus (niseka) of an arbitrary instant-effective-bond (samaya-prabaddha)
bound owing to ab-aeterno bond. Numerically we denote it by 9. Then at the same instant, second nisus
(niseka), 10, rises from the end of the instant-effective-bond (samaya-prabaddha) bound at the next instant

1 Cf. Jain. L.C. (1979 BR). Compare this structure with the axiomatic constant structre theory of general

system theory:
CNCTEMHBIE NCCJIEAOBAHNA (1971, BB), pp. 128-152, (year book).

-
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of the earlier mentioned instant-effective-bond (samaya-prabaddha). At the same instant there rises the
third nisus (niseka), 11 of the instant-effective-instat (samaya-prabaddha) bound at a later next instant:
Similarly, at the same instant, owing to sequential rise (udaya) of fourth, etc., nisusus (nisekas) from the
end of the instant-effective-bonds (samaya-prabaddhas) bound at fourth, etc., instants, ultimately the first
nisus (niseka) of the instant-effective-bond (samaya-prabaddha) bound at the last instant reached after
having gone through as many stations (sthanas)as there are instants (samayas) of arbitrarily chosen life-
time (sthiti) without time-lag (abadha). In this way, at the arbitrary instant there is bond of one instant-
effective-bond (samaya-prabaddha) and rise of one instant-effective-bond (samaya-prabaddha), and there
remains state-existence (sattva) of measure of measure of instant-effective-bond (samaya-prabaddha) as
multiplied by slightly less one and half geometric-regressions (gunahanis). Its symbolism is as follows:

There does not remain any rise of the instant-effective-bonds (samaya-prabaddhas) whose all nisusus
(nisekas) have decayed away. Taking the life-time (sthiti) of an instant-effective-bond (samaya prabaddha)
to be 48 instants (without time-lag) the instant-effective-bond ( (samaya-prabaddha) whose 47 nisusus
(nisekas) have decayed away, its last nisus (niseka), 9, rises at the present instant (samaya). The instant
effective bond (samaya prabaddha) whose 46 nisusus (nisekas) have decayed away, its last but one nisus
(niseka), 10, rises at the present instant. Similarly, the instant-effective-bond (samaya-prabaddha) whose
not a single nisus (niseka) has decayed away, its first nisus (niseka), 512, rises at the present instant. In
this way, at an arbitrary instant, all nisusus (nisekas) rise :

1
|

9,10,11,12,13,14,15,16] 18,20,22,24.26,28,30,32| 36,40,44.48,52.56.60.64|
72,80,88,96,104,112,120,128| 144,160,176,192,208,224,240,256

288,320,352,384,416,448,480,51 2” On adding all these we get the measure of a full instant-effective-
bond (samaya-prabaddha).’

Later on, further and further as there is rise of nisusus (nisekas) of newly bound instant-effective-
bond (samaya-prabaddha), there happen to be the absence of rise of the nisusus (nisekas) of old bound
instant-effective-bond (samaya-prabaddha).

For example, at the following instant let nisus (niseka), 512, of new, instant-effective-bond (samaya-
prabaddha) rises then the second nisus, 480, of the instant-effective-bond (samaya-prabaddha) will rise at
the following instant if at the present instant its nisus (niseka) 512 is in rise. The instant-effectibe-bond
(samaya-prabaddha) whose nisus, 480, is in rise, its third nisus (niseka), 448, will rise at the following or
subsequent instant (samaya). In the same way the instant-effective-bond (samaya-prabaddha) whose
nisus (niseka), 9, is in rise at the present instant, its rise ceases at the following instant. Every instant this
sequence follows. Hence, at every instant, there is rise of one instant-effective-bond (samaya-prabaddha),
one by one, on joining of nisusus (nisekas) rising in the earlier-bound instant-effective-bond (samaya-
prabaddhas). At the end, when all the remaining nisusus (nisekas) are added, we get slightly less one and
half geometric-regression times instant-effective-bond (kificidina dvyardha gunahani gunita samaya-
prabadha) as measure of state (sattva). ,

Now we explain how to calculate the measure of state (sattva) process of calculating the state (sattva)>

1. It may be remembered that this is the usual unperturbed sequence when volition (yoga) function and
other operations are constants. As these factors vary, there is change as described in the Labdhisara. The
process becomes complicated.
2. Cf. GJK, I, pp. 415, et seq.
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The instant-effective-bond (samaya-prabaddha) whose not a single nisus (niseka) has decayed, all
its nisusus (nisekas) may be written below in one line. Above it, in a line, write all the remaining nisusus
(nisekas) of the instant-effective-bond‘(samaiya-prabaddha) whose one nisus (nisgka) has decayed, leaving
this decayed first nisus (niseka). Still above write in a line all the remaining nisusus (nisekas) of the
instant-effective-bond (samaya-prabadaha) whose two nisusus (nisekas) have decayed, leaving these
two nisusus (nisekas). In this way, above and above, all remainder nisusus (nisekas) be written in rows,
one by one, reducing through one nisus (niseka) in every subsequent line or row. Above all these, the instant-
effective-bond (samaya-prabaddha) whose only one last nisus (niseka) has remained, that may be written.

On having done this, it is found that there happens to be a trianghlar [matrix] structure. For example,
at the bottom of all, 48 nisusus (nisekas) are written in a row. Above it, leaving 512 nisus (niseka)-label
remaining 47 nisusus (nisekas) are written. Still above it leaving the nisusus 512 and 480, remaining 46
nisusus (nisekas). In this way, nisusus are written in above and above rows in a reducing sequence
" reducing by one each time. At the end, above all, only digit of 9 is written. In this way this is traingular
‘structure, whose summation gives the total state-existent-fluent (sattva-dravya), which happen to be slightly
less one and half geometric-regressions (gunahanis) times an instant-effective-bond (samaya-prabaddha).

This may be illustrated as follows; for example for the last geometric-regression (gunahani)

sa70
ko
00000
9
9 10

9119 | 30 | 4 55 | 69 | 84 | 100| 118
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The process is further illustrated as follows:'

9 9 9 9 9 9 9 9 9 9 9 9

0 0O (O 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0‘

144 160 176 | 192 208 | 224 240 256 | 288 | 320| 352|384
160 | 176 192 | 208 224 240 256 288 | 320 | 352| 384|416
176 192 | 208 | 224 | 240 | 256 | 288 320 | 352 | 384 | 416 448

192 208 224 | 240 256 | 288 320 352 | 384 | 416| 448|480

208 224 | 240 | 256 288 | 320 | 352 384 | 416 | 448| 480|512

224 240 | 256 | 288 320 | 352 | 384 416 | 448 | 480| 512 O

240 256 | 288 | 320 | 352|384 | 416 448 | 480 | 512 O 0

256 288 | 320 | 352 384 | 416 | 448 480 | 512 | O 0 0

288 320 352 | 384 416 | 448 | 480 512 O 0 0 0

Whatever measure of the geometric-regression-length (gunahani ayama) was stated earlier, intoiit,
on adding half of its measure, one and half geometric-regressions (gunahanis) are obtained.? From it is
subtracted the one eighteenth part of the geometric-regression (gunahani) as increased by slightly less
numerate times the logarithm of logarithm to base two of the pit (palya). The remainder is called slightly
less geometric-regression (kificidina dvayardha gunahani). It is multiplied by the number of ultimate-particles
(paramanus) of the instant-bond (samaya-prabaddha), and the resulting quantity is the measure of the
summation of all elements or nisusus (nisekas) of the triangular matric structure (trikona yantra racana).

1. A historical remark may not be irrelevant here. Remarks are from Capra as follows," Thus the bootstrap philosophy
represents the culmination of a view of nature that arose in quantum theory with the realization of an essential and universal
interrelationship, acquired its synamce content inrelativity theory, and was formulated in termsof reaction probabilities in
S-matrix theory. At the same time, this view of nature came ever closer to the Eastern world view and is now in harmony with
Eastern thought, both in'its general philosophy and in to specific picture of matter. Vide Capra, F., (1984., BB). p. 276. The
relevance is with the Karma state-matrix-picture, of the Digambara Jaina School.

2.Cf.GJK, 1, p. 417.
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Now according to numerical symbolism, when all the columns and last added up row are added for
the nisusus (nisekas), the total is obtained as seventy one thousand three hundred and four, i.e. 71304, as

follows in separte form of all geometric-regressions (gunahani) :- .
sixth geometric| fifth geometric four;h geometric| third geometric|second geometrid first geometric
regression regression regression regression regression regression
(gunahani) (gunahani) (gunahani) (gunahani) (gunahani) | (gunahani)
9 118 336 772 1644 3388
19 138 376 852 1804 3708
30 1‘60 420 | 940 1980 4060
42 1 184 468 ' ' 1036 2172 4444
55 210 520 1040 280 |4860
69 238 576 1252 2604 5308
84 268 636 1372 2844 | 5788
100 | ?;OO 700 1500 3100 6300
joda ‘
(sum) 408 1A6 16 4032 8864 18528 | 37856 |71304

When half of the geometric-regression-length (gunasreni-ayama) is added to the geometric-
regression-length (gunasreni-ayama), then one and half geometric-regressions (gunahanis) or 4+8 = 121s
obtained. Now the ultimate-particles (paramanus) of the instant-effective-bond (samaya-prabaddha) are
6300 which is multiplied by 12 getting 6300x12 = 75600. This is greater than the sum of the nisusus of
the triangular structure which is 71304. Hence the state-existence (sattva) has been stated to be slightly
less one half geometric-regression (kificidana dvayardha gunahani) times the instant-effective-bond
(samaya-prabaddha). .

There are three methods of summation of the state fluent (sattva-dravya) stationed in the tnangular structure.
1. By summation of successively reduced terms

2. By summation of successively increased terms

3. By regular and converse summation of terms

We descrtibe a small portion of the first method of successively reducing series summation :'

In the nisus (niseka) of the first instant-effective-bond (samaya-prabaddha), there are 6300 instant-
effective-bonds (samaya-prabaddhas). In the second nisus (niseka) of second instant (samaya), there are

1. For complete method and full details cf PGL, as an appendix-N to the Labdhisara prOJect at the end,

ASG PP- 82 et seq.
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. 5788 instant-effective-bonds (samaya-prabaddhas) owing to reduction of first nisus (niseka), 512 in the
earlier mentioned 6300. In the third nisus (niseka) of the third instant there are 5308 instant-effective-
bonds (samaya-prabaddhas) owing to reduction by first and second nisusus (nisekas). In the fourth nisus
(niseka) of fourth instant (samaya) there are 4860 instant effective-bonds (samaya-prabaddhas) owing to
reduction of nisusus corresponding to first, second and third instants. In the fifth nisus (niseka) of the fifth
instant, there are 4444 instant-effective-bonds (samaya-prabaddhas) owing to rediction of first, second,
third and fourth nisusus (nisekas). Similarly, in the sixth, etc., nisusus corresponding to sixth etc., instants,
there happen to be 6300 instant-effective-bonds (samaya prabaddhas) as reduced by as many number of
nisusus (nisekas) as is the measure of number of terms (gaccha) less unity, counting from the first nisus (niseka)"

Hence in the first geometric-regression (gunahani), there are geometric-regression (gunahani)
times instant-effective-bond, i.e., 6300x8. Now out of this, the absent-fluent (abhava riipa dravya) is first
nisus, multiplied by geometric-regression (gunahani) as reduced by unity, i.e., 512 (8-1). The second
nisus multiplied by geometric-regression as reduced by two is 480 (8-2). The third nisus multiplied
geometric-regression as reduced by three is 448 (8-3). In [hlS way, reducing through sequence, at the end
the last nisus (niseka), 320, remains one.

In the second etc., nisusus (nisekas) of these first, etc., rows, taking one as the first term, increasing
it by one continuously, and adding their own common differences (cayas), there happens to be absent-
fluent (abhava dravya) which is first nisus (niseka) as multiplied by series summed up once having
number of terms (gaccha) which is geometric-regression (gunahani) as reduced by unity. Implication of
this is that whatever is the first geometric-regression (gunahani) inform of eight rows from below or
bottom, and whatever nisusus (nisekas) get reduced in its second, etc., rows, the negative fit for being
subtracted in the form of its measure, that negative quantity when that added, there happens to be instant-
effective-bond (samaya-prabaddha) multiplied by geometric-regression (gunahani). This is the sum of
the rows which are geometric-regression (gunahani) in measure. The reason is that the sum of the first
row is equal to an instant-effective-bond (samaya-prabaddha). On adding the negative quantity, the sum
of other rows also becomes equal to it. In this way geometric-regression (gunahani) is 8, and its multiple
is the instant-effective-bond, 6300. Now we find out how much negative quantity is to be subtracted :-

First nisus (niseka) multiplied by a geometric-regression (gunahani) as reduced by unity is 512 (8-
1). Similarly up to the end, 512 (8-7). thus in the rows which are geombtnc -regression (gunahani) amount
in number, there happens to reduce nisus (niseka), one by one. The last nisus (niseka) remain in all rows.
Hence, here whatever their own common-differences (cayas) get reduced from the first nisus (niseka) in
the second, etc., nisusus (nisekas) on adding them all nisusus (nisekas) become equal to the first nisus
(niseka). For example : 512(8-1)

512 (8-2)
512(8-3)
512 (8-4)
512 (8-5)
512 (8-6)

512 (8-7)

1. These methods described in the ASG, and also in details in the GKK, vol.1. p. 402-427, not only
thorugh numerical but also through gauge-symbolism (artha-samdrsti). Greater details of the method is

also given, cf. ibid., pp. 270-309.

r—
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The sum of there is 512 [—- ——1

as per rule of summation of an arlthmetmal progression

In this, the absent-fluent (abhava-dravya) is to be calculated, as first nisus (niseka) i.e., 512, is full. |
No nisus has been reduced from first row. In the second row, one first nisus (niseka) has been reduced or
subtracted. In it no common-difference (caya) has been added. In the third row, first and second nisusus
(nisekas) are reduced. In its second nisus (niseka), 480, adding one common difference 32, gives 5 12.In
the third row, first, second and third nisusus are absent. Here in second nisus, 480, one common difference
(caya),32, and in third nisus (niseka), 448 adding two common differences, 32 and 32, we get 512. In this
way, up to the last nisus (niseka), on adding one common difference (caya) more successively, we get’
512. The sum of all these happen to be common-difference (caya) as multiplied by two times summation
(saikalana) of number of terms (gaccha) as reduced by two. The measure of those common-differences
(cayas) is like this : 4 '

32 x31
32x15
32x6
32x3
32x1

On adding this, we get as per summation rule

8-2)(8-1}|8 ‘
32 { 3 ]( —2‘—]( TJ . This is to be subtracted from the earlier absent-fluent (abhava-dravya).

This has been explained in detail by Todaramala in ASG, pp. 82, et. seq., which has been translated into
English in PGL as an appendix. Direct implication or purpose is that whatever is to be subtracted from
6300x8 is the remainder obtained on subtracting 32x56 from 512x28. On subtracting this, the sum.of
first geometric regression (gunahani ) is obtained. Similarly the fluent (dravya) of second nisus (niseka) of
second geometric regression (gunahani ) is less by 256 than that former amount. Similarly, knowing the
measure of the reduction as that of the first geometric-regression (gunahani ), adding in it, we get the total
fluent (dravya) of second geometric regression (gunahani ) as 3100x8. Just as in the first geometric
regression (gunahani ), the first fluent (dravya) of first geometric regression (gunahani ) is 512 and common-
difference (caya) is 32, similarly, in the second regression these are half of them respectively as 256 and
16. Hence subtracting 16x56 from 256x28, and subtracting the remainder from 3100x8, we get the sum
of the second geometric-regression (gunahani). Similarly, the sums of all the above or upper geometric-
regression (gunahani ) are to be known, eg., (6300)(8), a3 100)(8), (1500)(8), (700)(8), (100)(8). :

Here on addmg the negative 100(8) in the sum of one geometrlc regressxon (gunaham) and on
~ dividing by two, the sums become :-

:3200) (8) (2), (1600) (8) (2), (800) (8) (2), (400) (8) (2), (200) (8) (2), (100) 8) (2).

4
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As per mathematical formula, on multiplying the last sum'(3200)(8)(2), by 2 we get (6400)(8)(2).

On subtracting the initial sum (adi-dhana), (100)(8)(2) from it, we get the sum of all geometric-regressions
(gunahani ) as (6300)(8)(2). As stated earlier, the negative of the second, etc., geometric-regressions
(gunahani) also becomes successively half and half. This process has been given in full details in GJK, I,
Karnata Vrtti and Sanskrit commentary pp. 413, et. seq. as well as by Todaramala in ASG, pp. 82 et. seq.
- That is how the state (sattva) fluent (dravya) is calculated to be slightly less one and half geometric-

regression (gunahani ) times the instant-effective-bond (samaya-prabaddha), symbolized as
’ sa 12 - '

Verse 352. Thirty three consonants (vyaiijana), twenty seven vowel sounds [i.e. slight (hrsva), long

(dirgha), prolonged (pluta) of each of the nine vowels] and four mixed sounds (yogavaha), [i.e. anusvara,

visarga, gutteral, and the aspirate] are the sixty-four root-letters (mﬁla—vamaS) or alphabets.'

Verse 353. Having distributed the sixty-four letters and placing two [on every one], then on mutual

multiplication and subtracting unity from the product, the [total number of] letters [and words] of scriptural

knowledge are produced.> ’ '

Verse 354. One, eight, four, four, six, seven, four, four, zero, seven, three, seven, zero, nine, five, five,

one, six, one and five, is the total number of letters and their unrepeated combinations?

Note: 1. In the above verses, a very important historical set of combinations has been given, which is

6 .
2%4.1. This is also written as 22 oras 1, 84, 46, 74, 40, 73, 70, 95, 51, 615 written in right hand wise

style of place value notation.
2. From verse 316, it is important to note that various types of increase have been described, denoted by
uorurvarka, and figures 4, 5, 6, 7, 8, denoting infinite part, innumerable part, numerable part, numerable

increas frequency
8 \ 1
7 2
6 ‘ 6 or 2Q2+1)
5 18 or 2(2+1)?
4 54 or 2QR2+1)
u | 162 or 22+ 1)
1. "teﬁisa venjanaim settavisa soéa taha bhaniya /
~ cattari ya jogavaha causat thi mulavennao //352//"
2.  “"causatthi padam viraliya dugam ca dauna sangunam kicca /
ruunam a kue puna sudananassakkhara honti //353//"
3. "ekattha ca ca ya chassttayam ca ca ya sunnasattatiyasatta /

, sunnam nava pana panca ya ekkam chakkekkago yapanagam ca //354//" ,

Cf. GIK (E), pp. 200-202. Cf. also GJK, II, PP. 581-590 for full details. Cf. Needham, Jand Ling, W.
(1959, BB), p. 139, for 364-1 about gainsplaced on chessboard.. Symbolism of these is equally important.
In the above context, cf. Gelb, L., (1974, BB), pp. X, XI, 184-139. Cf. also Shamsastry, (1977 BB).

‘
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times, innumerable times and infinite times increase.! Their combinations have been calculated in case of
knowledge to be as follows, totalling to 243.2 .

The increase may be [continuously constant (dhruva)] or [discontinuously variable] (adhruva).

The use of the dhruva-hara technique is also worthy of attention.* It is associated with geometric-progression
_ with a fractional common ratio. The decrease and increase, in a similar way have also been discribed for -
the complex (lesya).*

The commentary of verse 560 describe five types of cyclic-change (parivartana) : fluent-cyclic
change (dravya-parivartana), quarter-cyclic change (ksetra-parivartana), time-cyclic change (kala
parivartana), incarnation-cyclic change (bhava-parivartana) and phase-cyclic change (bhava parivartana).
Thi first type is worthy of attention in so far as the following symbolism is concerned:> ,

00+ 00+ 001 00+ 00+ 001
++0 ++0 ++1 ++0 - 4—+0 -++1
++1 ++1 ++0 ++1 ++1 ++0
11+ 11+ 110 11+ 11+ 110

Verses 593 et seq., describe twenty-three types of variforms (varganas) of matter or fusion-fission -

- (pudgala) in the JTP commentary in details, alongwith symbolism.® Verses 609, et seq. describe in detail
the rules for combination of ultimate particles (paramanus).” For description through abbreviations and
symbolism GJK, II, may be referred.?

1. "urvankah caturankah pafica sat saptankah astankasca /
' sadvrddhinam safijiia kramaS$ah sarhdrsti karanartharm //325//"
or :
"uvvankarh caurankarn panachassattanka atthankari ca/
chavvaddinarh sanna kamaro sarnditthi karanattharn //325//"
Cf. GJK (E), p. 187. Cf. also GJK, II, pp. 530, et seq.
2. "savvasamaso niyama ruvahiya kandayassa vaggassa/
bindassa ya sarhvaggo hoditti jinehirh niddittharn //330//"
. Cf. GIK (E), p. 192. Cf. also GIJK ,II, pp. 555-556, and the following for details.
Cf. GIK (E), vv. 384 et seq., pp. 211, et seq. Cf. also GJK, II, vv. 384 et seq., pp. 628 et seq., fordetails.
4. "tivvatama tivvatara tivva asuha suha taha manda /
mandatara mandatama chatthanagaya hu patteyarn //500//
Cf. GJK (E), v. 500, pp. 251-252. Cf. also GJK, II, pp. 701-702.
5.  "atragrhitasya sarhdrstih Sinyarh miSrasya harhsapadar,
grhitasyankah, anantavarasya dvicarah / tat sarndrstih"
See the above for symbolism. Further explanation is as
"agahida missarn gahidarh missamagohidarh tahevagahidarh ca/
missarh gahidamagahidarh gahidam missarh agahidarh ca //2//
: Cf. GJK, 11, p. 792 for details. Cf. also GJK (E), pp. 281 282.
6. CfGIK,II pp. 822 et seq.
Cf. GJK, II, pp. 855 et seq.
8. Cf.GJK,II, pp. 950-1071.

98]
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Verses 148 150 of GKK descnbe the followmg types of expressions and equations': 1, N, N*on
summation give 1+N+N2.

14N+N?+ N (1+N+N?) + N2 (1+N+N?) = (1+N+N?)?
Then

(1+N+N?) 2+ N (1+N+N?)? + N? (1+N+N?)2= (1+N+N?)?

Verses 192-195 describes distribution of functional fluent (karma dravya) into eight typés of
functionals (karmas) :2 '

B is the set of innumerate instant-effective-bonds (samaya-prabaddhas)

pathos charm “knowledge | vision interfering | inheriting | genetic- | age
screening screening coding
8B 8B 8B 8B 8B 8B 8B 8B
9x8 9x8 9x8 9x8 9x8 9x8 9x8 9x8
add add add add add add add add
8B 8B 8B 8B 8B 8B 8B 8
92 93 9‘x3 9‘x3 g‘xS 95><2 95x2 95

Volition-stations are of three types : birth (upapada), mono-ended-increasing (ekantanuvrddhi),
and transform (parinama). Each of them is of 14 kinds according to control stations (gunasthanas). Each
one is again of three types : common, minimal and maximal.*

Now the structure of volition-station (yoga-sthana) has been detailed in verses 223-229. They form
geomemc regressions with the same rules of manipulation,* as stated earlier.

1. "augabhago thovo namagode samo tado ahiyo /
ghaditiyevi ya tatto mohe tatto tado tadiye //192//"
"suhadukkhanimittado bahunijjaragotti veyaniyassa/
savvehimto bahugarnh davvarh hoditti niddittharm //193//"
"sesanarh payadinarh thidi padibhagena hodi davvarm tu/
avali asarkhabhago padibhago hodi niyamena //194//"
Cf. GKK (E), I, pp. 80-83. Cf also GKK, I, pp. 159-179.
2. "bahubhage sama bhago atthanham hodi ekka bhagambhi /
uttakamo tatthavi bahubhago bahugassa deo du //195//
Cf. GIK (E), I, pp. 107-109. Cf. also GKK, I, pp. 217-221.
Here 9 denotes the innumerable part of a trail (avali) instant-set. B denots innumerate instant-
effective-bonds (asarnkhyata-samaya-prabaddhas).
Cf. GIK (E), I, p. 127, v. 218.
4. "avibhaga padicchedo vaggo puna vaggana ya phaddhayagarn /
gunahanivi ya jane thanarh padi hodi niyamena //223//
Cf. GIK (E), I, p. 130. Cf. also GKK, I, pp. 266-267.

W
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Verse 223. Indivisible-corresponding-sections (avibhagi-praticchedas) of increase. [make] a variate
(varga). Variates (vargas) [make] a variform (vargana). Variforms ( varganas) [make] a super-variform
(spardhaka). And super variforms (spardhakas) [make] a geometric-regression (gunahani). Know that
every volition (yoga), division is necessarily composed of these.

Verse 224. In one volition (yoga) division. the number of geometric regressions (gunahani) is an
innumerable part of a pit (palya). They are also called a set of various-geometric-regression (nana-gunahani).
And the super variforms (spardhakas) in one geometric-regression ( gunahani) [are] an innumerate part of
the universe-line (jaga-$reni).'

Verse 225. And the number of variforms (varganas) for each super-variforms ( spardhakas) is the same
as given [before, i.c. an innumerate part of universe-line (jaga-Sreni)]. And in each variform (vargana),
the variates (vargas) are innumerate times the universe-square (jaga-pratara).’ '
Verse 226. And in each variate (varga), indivisible-corresponding-sections are innumerate universe (loka)
[space-points]. The measure of the indivisible is to be known as minimal increase of space-points (pradesas)*
Verse 227. In one volition-station (yoga-sthana). |the number of all] the supervariforms (spardhakas),
variforms (varganas), and [the length (ayama)] of geometric-regression (gunahani) in the [innumerate
space-units (pradesas) [of soul], |is each] an innumerate partof universe-line (jaga-Sreni). And the [total
number of] indivisible-corresponding-sections [of increase] are the mnumerate times the universe space
points (loka-pradesas).’ -

Verse 228. All [i.c. innumerate| points (pradesas) ofone soul (jiva) divided by one and half geometric-
regression (gunahdni) [give] the first [variform (vargana) of the first super variform (spardhaka) of the
first geometric-regression (gunahani)|. Then the common-difference (uttara) being subtracted [at cach
step we get the succceding variforms (varganas)]. Each geometric-regression (gunahani) is successively
half of its immediately preceding one.®

Verse 229. The number of supervariforms (spardhakas) [of a geometric regression (gunahani)] multiplied
by the minimum [variate (varga)] is the first variform (vargana) of that [ gcometric-regression (gunahani)).
- The variates (vargas) of the second, etc., variforms (varganas) are increased successively by one indivisible-
corresponding-section (avibhagi-praticcheda), [being added to the variate (varga) immediately preceding].®

1. “pallasarnkhejjadima gunahanisala havanti igithanc /
gunahaniphaddhayo asamkhabhagam w sedhive 77224/
Cf. GIK (E). L. p. 130. CI. also GKK. 1. p. 267.
“phaddhayage ekkekke vaggana saihkha hu tattiyalava /
ekkekka vaggande asamkhapadara hu vaggao //225//"
Cf. GIK (E), I, p. 130. Cf. also GKK, 1. p. 267.
3. "ekkekke puna vagge asamkhaloya havanti avibhiga /
avibhagassa pamanam jahannauddhi padesanari #/226//"
CI. GJK (E).L. p. 131. Cf. also GKK. . p. 268,
4. “igithanaphaddhayao vagganasarkha padesagunahani /
sedhiasamhkhejjadima asamkhalogd hu avibhaga /227//"
Cl. GIK (E). L. p. 131. Cf. also GKK. I, p. 268-270.
5. "savve jivapadese divaddha gunahani bhijide padhama /
uvarim uttara hinam gunahanin padi tadaddhakamai //228//
Ct. GJK (E). I, p. 132, CI. also GKK, L. p. 271-273.
6. “phaddhaya samkhahi gunam jahannavaggam w tattha tthadi ¢
bidiyadivaggananam vagga avibhaga ahiyakama //229//
Cf. GJK (E). L p. 132-133. CI. also GKK. 1. pp. 274-333. for detards. Such a classification of
karma-structure is as ancient as the Digambara Jaina School itsell. marking its antiquity with the
ford-founder Vardhamana Mahavira and the terse learning migit have inspired recourse to an early alpha -
betic and symbolic approach. This requires research. , :

|

(9]
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The above may be shown through the following two tables. the first showing relations between the
- substructures of a volition station (yoga sthana) :-

Name _[indivisible-corresponding | variate | variform | super- geometric- [volition-station
sections (avibhagi- + (varga)| (vargand) | varioform |repression |(yoga-sthana)
raticchedas) (spardhaka)|(gunahani)

gauge

symbollsrp . =a =i A 2 a pa I

(artha-samdrsti)

a a
numerical

symbolism va 256 4 9 5 1

(anka-sarmdrsti)

In the above a is innumerate. pa is palya. - is universe-line. = is universe-square,
= -is universe-cube or universe itself..
The second table shows symbolism of the sub structures of volition (yoga) established in the
innumerate points amounting to universe-space-points (loka- -pradesas) of a bios :-

mutual-product
(yoga-sthana)
set (anyona-
bhyasta rasi)

Name fluent  |life-time| geometric |various-geometric [nisus divisor (niseka-
(dravya)|(sthiti) |regression |regression hara)or two geometrid
(gunahani)| (nana gunahani) |regre. (do-gunahani)

gauge

symbolism = a - - pa - 2 pa
(artha-sarhdrsti) aa a a a a a
numerical :

symbolism 3100 | 40 8 5 16 32

(anka-sarndrsti)

The above numerical symbolism (anka sarhdrsti) may be fruther explained by the following
figure, the formulas being the same here.

Ist 2nd 3rd 4th 5th |geometric-regression (gunahani)

The tolal space-points (pradesas) of a bios
256 | 128 | o4 32 16 ©is 3100. Here 32 = 2°. Hence last
240 120 60 30 IS geometric regression is 3100 + (2°-1) =
224 112 56 28 14 100.The remaining portion is self-expla-
208 104 52 26 I3 natory, except the measure of the first
192 96 48 24 12 supervariform (spardhaka) which is
176 88 44 22 11
}4612 ;;g ;2 fg - ;O 31001 26l4 =256 . For detgils cf.GKK,
1600 800 400 200 100 | Total L pp.'27l et seq.

From pp. 274 to 333, in GKK, I, description of adding of all indivisible corresponding- sections
(avibhagi praticchedas) of all volitions (yogas) of minimal of all volition-station (yoga-sthana) is given
through a method which is historically very important.
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5. EXPOSITION (VRTTI) AND COMMENTARY OF
- THE LABDHISARA AND THEIR AUTHORS 7

At present only one exposition (Vrtti) of the Labdhisara upto the chapter on the character-charm-
subsidence (ciritra-moha-upasamana). The exposition (Vrtti) begins with the two followin g hymns of prais:'

“Jayantvanvahamarhantah siddhah siiryupadesakih /

sadhavo bhavyalokasya Saranottamamangalam //1//

Srindgaryatanu jﬁtaé‘ﬁnli nathoparodhatah /

vrttirbhavya prabodhaya labdhisarasya kathyate //2//

Itis not clear in the above as to who is the outhor of this exposition in Sanskrit. The colophon
available at the end of the GKK. shows that the exposition (Vrtti) of the GJK and GKK was written in
accordance with the Karnatakiya exposition (Vrtti) by some preceptor Nemicandra, the disciple of
Bhattaraka Prabhicandra who was disciple of Bhattaraka Jidnabhisana.” at Surat. (1600-1616 Vikrama
cra). He gave it the name. "Jivatattva Pradipikd”. The exposition (Vrtti) in Karnitiki, compiled by Kesava
Varpi'(c. I4th century: A.D.). is limited upto the GJK and GKK. On examining both the ¢ \poslt'ons the
following becomes clear :

I. At the end of every chapter of GJK and GKK. the closing sentence appears as
"ityﬁcﬁrya $r1 Nemicandra Siddhanta cakravartiviracitivam
Gommatasaraparanama paficasangraha Vrttau tattva-dipikakhyayam.......... /]
Where as. in case of the Labdhisara, the closing words arc

"iti ksayika samyaktva prardpanam samaptam / _

iti desasarnyama labdhi vidhana adhikarah // ete.”

2. From the above examples it is clear that the denomination. "Tattva-dipikd" is that of the vrtti of the
GKK and not that of the Labdhisara. Some quotations are available in the exposition of the Labdhisira, from
which it appears that before the expostior there were some notes at the time of the compilation of the exposition.*

Atanother place, the expositor indicates that he described in accordance with the explanation
of 33 comparabilities (alpa-bahutva) syllables possible at the occasion of the annihilation of vision-charm
(darSana-moha).” Here it could not be clear as to whether the note or the cxplanation is implied. -

At the Senagana temple, Nagpur. a manuscript of the commentary of GKK is available®, which
contains a different colophon from that of the printed GKK (o). and is as follows :

~"mulasanghe mahasidhu Laxmicandro vatiSvarah /

tasya padasya Virendu vibudha visvavedinah //

tadanvaye dayambhodhi Jiinabhiiso gunikarah /

tikam hi karnakandasya cakre Sumatikirtiyuk //3//"

In this colophon, the compiler of the commentary of the GKK has been said to be J fianabhusana
in cooperation with Sumatikirti, having given the names of Laxmicandra, Virendu and Jianabhiisana
Bhattarakas. Whereas, in the colophon at the end of the prmted GKK (0), the disciple tradition is inform

1. Cf. LDS. p.
Bhattaraka Jnanabhusana belonged to the school of original organizer Kundakundacirya, Vide
V. Jaharapurkar, Bhattaraka Sampradaya. pp. 201-202.

3]

3. Kesavavarni was the disciple of Abhayacandra Siddhanta-Cakravarti. .
4. "evam darS§ana mohaksapana tippanar /" '
5. evam darSanamohaksapanavasare sarbhavadalpabahutva padani

trayastrimsatsarkhyani pravacananusarena vyakhyatani /.
6.  Bhattaraka Sampradaya, op. cit., p. 183.
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of Jianabhiisana, Prabhacandra, and Nemicandra have been given, and then Nemicandra has been related
as compiler of exposition (vrtti) of the GJK and GKK. It has also been stated that at the request of King
Mallibhupala of Karnaka country, Nemicandra took education from Traividya Municandra. He was then
insisted by Dharmacandra and Abhayacandra Bhattarakas, as well as by Varni Lila. etc. Accordingly, at
the Citrakata Jaina temple built by Jinadasa in Gujarat, he compiled the above mentioned exposition.
Khandelavala Kulatilaka Siha Sanga and Saha Sahesa were also instrumental in this work. Nemicandra
wrote this exposition in cooperation with Traividya Visalakirti, (vide GJK, GKK (0)).

There are two colophons on whose basis the following facts could be concluded :

1. There are two commentaries of the GKK, one of them is compiled by Jianabhisana Bhattaraka and
the other is compiled by his disciple Nemicandra.

2. Nemicandra learnt the principle from Traividya Municandra of Karnataka. He compiled his commentary
or exposition (vrtti) with the cooperation of Bhattaraka Traividya Visalakirti of Kariija Balatkara gana patta.
3. This exposition by Nemicandra was corrected and then written by Abhayacandra. He was classmate
of Bhattaraka Viracandra who was predecessor of Bhattaraka Jianabhasana, and that he was the disciple
of Bhattaraka Laxmicandra. However the name of Nemicandra does not appear in the Bhattaraka tradition
of Balatkara gana, Surata (surat) patta.

Thus it is an important information that in the compilation of the exposition (vrtti) of GJK and
GKK. the Bhattarakas of Karaija, Surat. and Karnataka mutually cooperated for propagation of the
serene knowledge. It also appears that the second commentary of the GKK mentioned earlier, was compiled
with mutual cooparation of the Bhattarakas of Surat and Karnataka, because in its colophon the Bhattaraka
Sumiatikirti possibly belonged to the Karnataka state. The name-of Dharmacandra Bhattaraka appears in
the exposition (vrtti) of the GJK, GKK. belonged to Balatkara gana Karanja patta as is known from the
study of the Karaiija branch of this gana.

Vigalakirti Bhattaraka appears to be author of the Tattva-jiiana tarangini, and he appears to
belong to Surat branch of the Balatkara gana. Hence it appears that his grand disciple (prasisya) Nemicandra
might have compiled the exposition (vrtti) of the GIK-GKK according to the exposition of the Karnata Vrtti.'

However, it is still controversial as to who was the author of the Sanskrit exposition of the
Labdhisara’ At present, Nemicandra is regarded as the author of the exposition, upto the chapter on the
subsidence of the character charm (caritra-moha-upasamana). There is no Sanskrit commentary on the
portion on annihilation of character-charm (caritra-moha Ksapana), as also mentioned by the Dhiindhari
commentator, Todaramala of Jaipur.* However there is an independent work known as The Ksapanasara
by Madhavacandra Traividya in 1260 of the Vikrama era of 1125 of the Saka era. This is in Sanskrit.’

Now we pass on to the single handed commentary known as the Samyak jiana candrika tika
byTodaramala on all the above works GJK, GKK and LDS (including the Ksapanasara) by Nemicandra
Siddhantacakravarti. He is also called acarya-kalpa for the deep knowledge he possessed and for his
service to the awakening of the community and the society.” For compilation of his Samyak jianacandrika
tika of GJK and GKK, as a monumental piece of the most useful commentary, he had betore him the
Jiva-tattva Pradipika exposition in Sanskrit of Nemicandra. For writing the commentary of the LDS. he

1. Cf LDS, pp. 30-32. Cf. also K. C. Shastri, vol. 1. 1975, pp. 463-482 for further details.

2. In the LDS, intro., the editor feels that in might also pe the out come of a team work by certain
Bhattarakas. Cf., Jain, L.C. (July, 1977), pp. 10-23.
3.  On the basis of this Todaramala compiled the Dhumdhari commeutary on the Ksapanasara or the

chapter on annihilation of character-charm (caritra moha-ksapana).
4. 68. For full details of life and works of Todaramala, vide Bharilla, H.C.. Pandita Todaramala :
Vyaktitva aura kartrtva, (Thesis for Ph. D., Indore University), Jaipur, 1973.
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had before him the anonymous Sanskrit expostion, incomplete as mentioned earlier in so far as the chapter
on annihilation of character-charm (caritra-moha ksapana) is concerned. He had also before him the
independent text on the Ksapanasara by Madhavacandra Traividya. With the help of these two he compiled
the Samyak jiiancandrika exposition of the LDS including that of the Ksapan‘e'lsé’ra. He wrote detailed
introductions to them. He separated the mathematical portions and gave his independent expositions of
the mathematics in a separate chapter, kmown as the Artha Sarndrsti Adhikara on the Labdhisara and the
Ksapanasara.This has been exposed in this project in ancient and working symbolism and terminology.
He had done the same with regard to the Samyak jfiana candrika commentary of the GJK and GKK. In
this project there have also been exposed in English, as prelude to the gauge symbolism of the LDS. That
of the Ksapanasara has been exposed in this project as postlude. Without this much exposition, the
context of the mathematical, scientific, set-theoretic approach and the system-theretic approach to the LDS,
the main theme of the LDS, might have still remained unexplained and very difficult to understand it deeply.

The independent text, The Ksapanasara of Madhavacandra Traividya is available in some
§astrabhandara of Delhi Jaina temples ot the Digambaras. It needs a systematic research. Todaramala has
more or less followed the anonymous LDS Sanskrit commentary as well as this text, explaning the
" implications at some places. He has expressed at various places his inability to understand the portions
and invited the attention of forth coming scholars to explain the meaning. He had finished the commentary
of the GJK and the GKK on 5th bright half of Magha in 1818 of the Vikrama era, as is evident from the
colophon of the GJK-GKK. He might have finished his commentary of the LDS round about this period.

It may be noted that the original source text of the Labdhisara and the Ksapanasaraof Nemicandra
Siddhanta cakravarti was the Kasayapahuda text which was compiled by Gunadharacarya in 233 verses,
on which was written the ciirni verses by Yativrsabhacarya, and further on which the Jayadhavala
commentary was written in 60000 verses by Virasena and by Jinasena after his death. One third part of
this is from its tenth chapter to fifteenth chapter which was summarized in 653 verses as the Labdhisara
and the Ksapanasara by Nemicandra Siddhanta cakravarti, a task which must have been a hard task in itself.

6. SCIENTIFIC THOUGHT EVIDENT IN THE LABDHISARA

From what has been described earlier, the mathematical contents bear testimony to evolution
of a scientific spirit from the period of the source material (c. 1st century A.D.) and even from still remoter
period, in India, specifically in the Jaina School of Mathematics, where the Karma theory became
predominant, flourishing in various schools of thought. The Digambara Jaina School took the lead inits
mathematical exposition, not only through semantics but also through symbolism.

According to Russell, "Most sciences, at their inception, have been connected with some form
of false belief, which gave them a fictitious velue. Astronomy was connected with astrology, chemistry
with alchemy. Mathematics was associated with a more refined type of error. Mathematical knowledge
appeared to be certain, exact, and aplicable to the real world; moreover it was obtained by mere thmkmg,
without the need of observation.......... This form of philosophy begins with Pythagoras."!

At this threshold, we pause to give a thought to the evolution of the theory of Karma as a naive
scientific thought in India with Vardhamana Mahavira. We wish to go through, in brief, the underlying
concepts, methods and procedures in the vast literature available specifically with the Digambara Jaina
School. No doubt, these might have been intermingled with astrology, alchemy, metaphysics, and so on.
through various passages, yet the precision in the Digambara J aina School draws special attention owing
to the following descriptions which may be compared with their analhgous set up in modern science.
[Vide Volodarski, AL, 1968, 1971, 1975, 1983, 1985 BR, and other papers in BR in "Exact Sc1enues
in the Karma Antiquity" for a brief survey].

1. Russell, B., History of western Philosophy (1957,BB).p.53 Cf. also Berka, K. (1977, BR)
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~A. SETS (RASIS)

In the Labdhlsara the terms numerable (sarmkhyeya), mnumemble (asarmhkhyeya) and 1nf1mte
(ananta) appear as number-measure ( samkhya-pramana). These are minimal (Jaghanya), intermediate
(madhyama) and’ max1mal ‘(utkrsta). Terms like pit (palya) and sea (sdgara) are sets of instants and universe
(loka) is a set of pomts (pradesas) which are classified under the simile measure (upama-pramana).'

Instant (samaya) is indivisible and so also point (pradesa), which are the fundamental principle-
theoretic units. Then indivisible-corresponding section (avibhagi praticcheda) forms the fundamental unit
for objects like knowledge (jiana); operators like volition (yoga), and so on. Other sets of instants are the trail
(avali), inter muharta (antar-muhurta) acon (kalpa) and so on. Set of ulnmate pamcles bound at an instant
is instant-effective-bond (samaya-prabaddha) Then set of souls (jivas), and so on, also have been applied.

We have seen in the source material and the GJK, GKK and various commentaries, how these
sets have been handled in other that paradoxes or antinomies may not arise. Their topology have been
considered through comparablllty as well as divergent sequences as detailed by Jain,? for their analytical
methods as well as hlstory T he role of sets has its own story.?

B 'STRUCTURE (YANTRA)

The trend of presentation of the Karma theory from simple to complex form may be assessed in
studies from GJK to GKK and then to LDS and KNS. The structure of the Karma theory appears as a
totality, with laws of its own. This structure contains a system of operations (karanas) whose combinations
transform one object or element into another. It has also a self-regulatory property. These three are the
charactéristic properities of a structure. [Vide papers by Gershenowntz H. (1983, BR in the "Exac
Esiences in the Karma Anthulty") for comparison].

In the Labdhisara, the dynamical theory of karma appears as mathematical structures through
numerical, algebraic and geometric figures. The structures are thus represented throu gh various types of
matrices, for example the state-matrix is a triangular-matrix (trikona yantra), which is ultimately to be
reduced to a null matrix of karma-bound matter-particles through various passages of transformations.*

It may also be noted that the organism-structure has been shown to consist of several sub-
structures which comprise of the cosmological structure, linguistic structure, psychological structure and
various others, ultimately having a constructive role to develop an organism in its capacity of the knowledge-
set. Actually the aim is to attain ultimately the supreme existential set of indivisibilble- -corresponding-
sections of omniscience (kevala jfiana), which is the supreme construction set in the divergent sequences
of various types of existential and constructive sets passing in the description of various stations (sthanas)
all relevant to the development of an organismic knowledge.’

L.,Cf Rucker, R. (1982, BB), chapters 1 and 2 on infinity" and on "all the numbers".

2. Cf Jain, L.C., (1973, 1976, 1977, BR).

3. The abstract set theory was developed in the nineteenth and twentieth centuries by Bolzano (1781-
1848), Cantor (1845-1918), Frege (1848-1925). Antinonies were published by Russell and Bulari Forti,
Iflenencort and Richard. Various foundations were laid by Zermelo-Fraenkel, Von-Neumann-Bernays-
66dél Russell- Whltehead Morse-Kelley and Quine, and so on. (c¢f. Mouton, 1972, pp. 1-34). The
ﬂlgambara Jaina ‘School applied the set theory to their Karma theory, through various foundational means.
4:'Cf” ASL."The karma structures have a great period of stability, as also of very low periods of life-time.
These: could be: éompared with modern set of atomic structure and molecular structure. o

5. Structuralism;: does: not necessarily rule out, any considerations of history, genesis, functnomng, and a
subjests-activities.; "Any structure is always located at the intersection of a multiplicity of disparate disci-
plines, so that no general theory of structures can possibley escape the requirement that it be not simply multi-
disciplinary but, authanticary into gigciplinary. "cf. Mouton (1972, BB), p. 54. as observed by Jean Piaget.

(il
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C. SYSTEMS CONCEPTS
The technological method of information-processing and decision-making has make it possible
to deal with various types of systems, their behaviour, transformations, controls, etc., similarly in the
GJK, GKK and LDS, KNS, the karma system theory has been dealt with various types of way-ward-
stations (margana-sthanas) and control-stations (guna-sthanas).' As we have already seen that cause-
effect relations have been maintained through @srava, sarhvara, nirjara which form inputs and out puts of
the karma system. A stage reaches in the bios or organism, when it becomes a goal-seeking system. or a
control-system when it plays the role of decision-making for attaining more and more of knowledge
through various controls, as the above two types of stations.
‘ The above theory of karma system was thus applied by the Jaina School to their own situations
where scientific and management achievements were concerned. -

D. SYMMETRY CONCEPTS

In the theory of elementary-particles, symmetry concepts have played a fundamental role, through

group theory. Yang and Wigner spelt out that group theory lies in the basic postulate of quantum theory

that the quantum states of a physical system form a linear manifold.> We have seen in the Digambar Jaina

School, how various types of sets have been formed as quantum states, through indivisible-corresponding- -
sections, instants (samayas) and points (prade$as) and the quanta of Yoga and Kasaya operators.

The four characterstic properties of bonding, state, rise, etc., as we have seen, lie in the four
types of structures: configurations (prakrtis), particle-numbers (pradesa-rasis), energy (anubhaga), and
life-time (sthiti). Charges appear as unctuousness (snigdhatva) and anti-unctuousness (ruksatva), measured
in quantum levels of integers, odd and even, from zero to infinity.?

Now one has to concentrate on the operations in the karma-theory, underwhich the above
intrinsic properties change into one another of one type class, or remain invariant. The Digambara Jaina
School had a very deep study of this type of symmetry-operations, and deal with various types of creation
and annihilation of matter in bond associated with the above intrinsic and other properties, and knew well
as to when they remained invariant or otherwise. At présent it cannot be said, how far they were acquanted
with the group-properties of such operators and transformations, but they knew as when, and what
remained invariant or changed under what operation in the time-series of instants.* '

E. SIGN AND SYMBOL (SAMDRSTI)

In considering cognitive process and communication process which are linked, reciprocal and
interlocked, as well as semiotics the role of science has been given importance. In the Digamber Jain
School Symbolism is seen davaloped as numerical (arka) algebraical (arth) and geomatrical (akara)’
abbreviations have also been used. These are classified under saridrsti or sahanani. Although these appear
in their full form developed in the period after 15th century A.D., traces of their existance appear in earlier

1. Cf. Kedrov. B.M. and Volodarsky, A.S. (1971, BR). Cf. also Systems Research Year books (Moscow),
1971, 1976-78, 1981, 1985 and various other papers mentioned in the BR.

2. Cf. Salam, :. (Mouton, 1972 BB), p. 71.

3. Cf. ASG, relevant topic.

4. This may well be seen in their topics on various types of transitions (sankramanas), and operations
(karnas). Cf. LDS, vv. 49, et seq., and vv. 68, et seq.

5. Cf. ASG and ASL. Cf. also Dantzig, T., (1954, BB), chapter 5, on "symbols", for development of
algebra in three stages: the rhetorical, the syncopated and the symbolic. Cf. Bhandarkar, A.S. (1954, BR
Das S.R. (1927, BR), Datta, B.B(1936, 1929, 1931, BR), Heel, J.F. (1911 BR), Ganguly, S.K. (1932-33,
BR); (1982 BR). and so on in the BR.
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works. It is a problem of histry of science to see as to when these were developed, because the earlier
source material is so deep and complex in their Dhavala and J ayadhavala commentaries, that it does not
appear possible that their teaching in the centuries after Vardhamana Mahavira could have been without
use of signs. The problem regardingly earlier script prior to the Brahmi and the Kharosthi alphabets and
numerals has also not been solved. Although late, sonfe of the ancient artha-sarndrstis, may give a connecting
link about the source. [Vide Das gupta, C.C., 1950 BR in.the "Exact Sciences in the Karma Antiquity"].
’ Thus a study into the semantics of the samdrstiis essential from various aspects. From the
language used in the commentaries of GJK, GKK, LDS and KNS, it appears that they become algorithmic
owing to appearance of various signs and symbols in most of the sentences, for various operations to be
performed alongwith mutual relations and their sequence.' Signs for the constellations (naksatras) also
appear in the TPT, in words, along the Zodiac.? Place value system has not only been used in writing big
numbers, but also in methodical process of subtraction and addition of terms into certain factors of an expression®

F. CYBERNETIC CONTENTS

Norbert Wiener* appears to have started a unique study of control and communication in the
animal and machine, published in the name of 'Cybernetics' (1948). The names of his predecessors, A.M.
Ampere, Pascal, Leibnitz, Gauss, Fareday, Darwin, may be associated with the concept. Mathematical
apparatus may be associated with the names of Cantor, Russell, Whilehead, Hilbert and Weyl. Then
Shannon, Turing, Pitts, Rashevsky, Rosen blueth, Bush, Von, Neumann, Gold stine, Mc Culloch, Lorente,
Weaver, and so on, along with Wiener may also be associated with the endeavour.®

Cybernetics has turned to the study of self-regulating systems and to self-organizing systems
for its insights. We wish to see how far the Karma theory contains these insights.

1. ALGORITHM

The Labdhisara gives the solution to the problem of rising above the first-control-station
(gunasthana) for a bios. The mathematical apparatus useful in this adventure is given in the following form:38
(a). Time series as lapsing of indivisible instants from ab-aeterno to ad-infinitum, with which events
(paryayas) of various fluents (dravyas) correspond, for each of their controls (gunas).

(b). Triangular matrix with columns of arithmetico-geometric sequences of number of bound ultimate-
particles and levels of their energy, respectively, denote the state (sattva) in the time-dependent picture as
functional-life-time-structure (karma-sthiti-racana).

(). Column-matrix or a multiple there of, as instant-effective-bond, or its multiple in the similar arithmetico-
geometric sequences, denote the input (asrava) of karma-bound ultimate-particles.

(d). Similarly, the row-matrix or a multiple there of, as instant-effective-bond or its multiple, denote the ‘
out put or the rise and disintegration (udaya and nirjara).

(e). The above alongwith time-lag (abadha) data, are discribed in 8 primary or 148 secondary types of
functionals (karmas), according to rule.

(f). The elements of the matrices are nisusus (nisekas) associated with configurations (prakrtis), number
of matter-particles (pradesa), energy (anubhaga) and life-time (sthiti). There is various types of creation

and annihilation of these nisusus (nisekas) owing to various operations according to a set of rules.

1. Cf. GJK, GKK, LDS, KNS and their commentaries, Cf. also ASG and ASL, cf. also Channabasappa,
M.N. (1984, BR). o

2. Cf. TPT, vol. 2, ch. 7, vv. 465-467, p. 737 (1951).

3. Cf. ASG, and ASL.

4. Wienar, N., (1948, or 1957 edn, BB). o . .
5. Cf. ibid, introduction, pp. 7-39. Now cybernetics implies application of information theory to compari-

son of mechanical or electrical controls with biological equivalents.
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> OPERATIONS AND FEEDBACK

For attaining 13 control stations (gunasthanas) above the first control-station, the volition (yoga)
and affection (kasiya) operators associated with their mathematical representations are required to be
regulated for effecting the state (sattva) matrix, of a bios.t? It may be noted that configuration (prakrti) and
mass-number (prade$a) bonding for an instant depend on volition (yoga) and the energy (anubhaga) and
life-time (sthiti) bonding depend on affection (kasaya). The cycle of bonding, ever, has been going on
through the first control alone, along the wheel of births and rebirths. In suitable circumstances, described
in the text, rise above the first control, to attain the fourth control, for the first time, three operations, in
mathematical representation of sequences of transforms (parinamas), elevated through the efforts of the
bios itself, creates a self-regulating process, for the acquirement target. Note that these three types of
operations are to be fed back again and again according to the information gained from the out-put. Theseare
a. the low tended operation (adhah pravrtta karana)

b. the unprecedented operation (apirva karana)

c. the invariant operation (anivrtti karana). \

The mathematical effects in the state-matrix (sattva-yantra) owing to the last two above causal operations
are shown mathematically through the following in full details:

a. geometric-series (gunasreni)

b. geometric-transition (gunasankramana)

c. life-time-split-destruction (sthiti-kandaka-ghata)

d. energy-cutting (anubhaga-khandaka).

In the above arithmetical and geometrical sequences, down traction (apakar$ana) and injection

~ (niksepana) of ultimate-particles, as well as their minimal and maximal over-installation (atisthapana),

and other processes happen to be in the state-matrix (sattva-yantra). These are all timed and well-defined
through comparability (alpabahutva).

To name other operations etc., they are:

“a.interval operation (antara-karana) ,

b. life-time-bond and energy-bond termination or regression (sthiti-bandha, anubhaga-bandha-apasarana)
c. configuration-bond termination or regression (prakrti bandha-apasarana)
d. six-stationed-cas cade increase (sat sthana patita-vrddhi)
e. order-operation (krama-karana)
f. partial-destruction-operation (desa-ghati-karana)
g. subsidence-operation (upaéama—karana)
The KNS describes some more operations, as tract-operation (krsti-karana), etc.

The feed back operations are described as mentioned earlier.

3. SELFE-REGULATION AND SELF REPRODUCTION

Both of the functions depend upon the eight-fold-way of the functionals (karmas), represented
mathematically as shown earlier. Phases(Bhavas) of five types, of the bios have the fundamental role to
play in this connection, which are either dependent upon or independent of the functionals (karmas).

Communication of information for adoption of controls corresponding to various situations of
bond, rise, termination of karma configurations (prakrtis), at various way-ward (margana) stations (sthanas)
has already been detailed earlier.

4. LINGUISTICS

Exposition of the theory of functionals (karmas) in the Digambara Jaina School has been through
three types of symbolism: numerical, algebraic and geometric forms. Place-value notation has been used
for writing of numbers, subtraction and additions of quantities corresponding to factors. All these have
formed fundamental tools of expressions which are mathematical. - ’
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The details of latghAgéHnid its function is contained in the theory of knowledge, where scriptural
¢ dg,e 15 wﬂwm@’dfﬂ“htﬁls also expressed through mathematical expressions.' ‘
v s o8y @ALCULATION MATHEMATICS
G éT‘h’éﬁmli{hématleal*éoments of the Labdhisara has been detailed earlier, versewise.There are
ieveralméthodsind pro¢edtres adopted by the Digambara Jaina School to handle them. A.N. Singh as
“w gl BB Dattahay givén them in details. Some methods given in the GJK and GKK have not been
“expiosed <o tie! Similarly details have been given in the LDS and KNS regarding manipulation of the
unous tvpvs»of Karmw data in form of matrices.? All these deserve place in the history of science.

9. CONCLUDING REMARKS

5 is’ now ‘évident that the Digambara Jaina School paid special attention to the study of the
“karma theory ‘and’ developed it through mathematical manoeuvre in their own way. This tradition in
writing seems to have started some where in the first century A.D., ranging up to the eighteenth century
A.D. Most of the fundamental work appears to have been done in the South India, where Mahaviracarya
complled his Ganita sara samgraha, and perhaps most of the methods and procedures based on the

“‘mathematical contents of the Agama might have given him an urge for the compilation.?

Through the present project, the whole material relevant to that of the Labdhisara, and that of
the Labdhisara itself, has been systematically compiled, for an easy access and survey of this unified work of
about eighteen hundred years of a continuous tradition of the Digambara Jaina School, which had been all
along distinguishing, isolated, unexposed for several years after the publication of the Ganita sara sarhgraha.

7 This project may bring to the notice of scholars, not only the mathematical contents of the Labdhisara
"'and of its relevant texts, but also the way in which it was applied to the theory of Karma. It is upto the scholars
"~ to see what methods and procedures adopted in these texts and their commentaries, interlinked together,
" might have been originated or developed in this school, pursuing the same model of karma theory all along.

The author should apologize for any short coming in this project accomplishment owing to his -
pursuit of this eighteen hundred years of traditional learning in order to give a unified survey of it, along
with details of the Labdhisara, its mathematics as well as other scientific contents.

'7 In the above description various aspects have been touched as contents of the LDS: symbols,
place-value notation for addition and subtraction, algebraic symbols, geometric symbols, combinations,
theory of measure, eight basic operations, logarithm, counting-rod, rule of three sets, fractions, positive
and negative numbers, geometrical methods, matrices, series and sequeces, algorithmic verses, maxims,
set concepts, logical decisions, structure concept, systems concepts and cybernetics, symbohc method,
symmetry concepts and operational procedures.*

However, these have remained other aspects of study into the impact on the socio economic,
sociological, managenal as well as ecological life on the Indian nation and country, of the deep rooted
Karma systems elaborated in various philosophic schools of India, and perhaps abroad, in various maxims
of the Bible as well as the Kuran and other holy texts, whenever merits and demerits of bios got through
a scientific trend of introspection. It is strange, to find that in such a remote past, the karma theory in the
Digambara Jaina School of thought could be pursued through mathematical as well as symbolic
manoeuvre, with an unbroken tradition of about eighteen hundred years. It also remains to be find whether
in the karma systems, the dialectical materialism was present to play its decisive role.

1. For details of a little portion of the Jiiana-pravada, cf. KSP, vol. 1, (1974), pp. 11-138. Cf. also GJK, vol. 2, (1979). pp.
505-680. Vide also Sikdar, J.C., (July, 1972 BR). '

2. Singh, A.N. (1942, BB, 1949, BR, 1950, BR), Datta, B.B. (1929, BR, 1935, BR), cf. also Datta, B.B. and Sjingh, A.N., 91962,
BB), Vide also Shukla, K.S., (1979, BR), Cf. also Jain, L.C., (1958, BB, 1967, BR, 1976, BR, 1977, BR, 1981, BR, 1979 BR).
3. Vide the remark of Mahaviracarya in GSS (p. 70), "Thus the terminology is stated briefly by the great sages. What still
remains to be said should be learnt in detail from the Agama.”

4. Vide Réport on the research project on "The Labdhisara of Nemicandra Siddhanta Cakravarti” (1984-1987), submitted at the INSA.
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. Trans.1. Bowing to the Liberated, Pure, Spotless Moon, (Lord) Nemi, Supreme among Jinendras

(Conquerors), I shall speak of the (part) descriptive of the Soul in which sparkle. the ‘ornaments of
jewels of qualities.
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Trans. 2. (14) Spiritual stages (Guna-Sthanas); (14) Soul classes (Jiva Samasa); (6 kinds of)
capacity to develope (Paryapti); (10) Vitalities (Prana): (4) Impulses, or animate feelings (Saiijiia); and
(14) Soul-quests (Margana) also; (12 kinds of) conscious attentiveness (Upayoga). respectively have
been described (in) 20 chapters.
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Trans. 3. Summary (Sarmksepa) and Proposition (Ogha) (are) the other names for the spiritual stages

(Guna Sthana). The spiritual stages are due to delusion (Moha) and soul's vibratory activity (Yoga).
Detail (Vistara) and exposition (Adesa) (are) the other names for the soul-quest (Margana). The (14)
soul-quests (are) due to (the operation of) their (corresponding) Karmas. :

AR Helom  Sfar  geSira-gror-goenet |

Sgelt & 7 A i g gsaonm APREr 1%l
- SNawmmy, w=ifta, oor, d@sn X IR 3 99 NEE AFOnSid € qd ghR
arqata @ ST B e AYEREend o™ oX mEfem ¥ gEwenm & " =R
fbeg e g&aen S e ¥ 3 Fe Rewn @ ¥




THE SUMMARY OF THE REVELATION - BIOS-SECTION

2

Trans. 4. In exposition (Adesa, i.e., soul-quest) are included (14) soul-classes, (Jiva-Samasa), (6 )
kinds of) capacity to develope (Paryapati), (10) Vitalities (Prana) and (4) impulses or animate feelings
(Saiijiia), also (12 kinds of) conscious attentiveness (Upayoga). (Thus really there are only two chapters,
14 Spiritual Stages and 14 Soul-Quests), but by (further) division 20 chapters have been laid down.
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Trans. 5. In the sense and body soul-quest (Indriya and Kaya Margana) are included the (14) soul-
classes (Jiva Samasa), (6 kinds of) capacity to develope, (Paryapti), and respiration, speech-power,
and mind-power vitalities (Svasocchvasa, Bhasa-Bala and Mana-Bala Prana). In the vibratory activity
soul-quest (Yoga Margana) (is included) the body (power vitality) (Kaya-Bala Prana). In the
knowledge soul-quest (Jiiana Margana) are included the (5) sense-vitalities (Indriya Prana).
In the condition of existence soul-quest (Gati Margana) (is included) the age vitality (Ayuh Prana).
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Trans. 6. In the deceit-and-greed (passion) soul-quest (Maya and Lobha Kasaya Margana is
included) the hunger (animate-feeling Ahara Saiijfid), accompanied with indulgence (Rati); in anger-
and-pride (passion soul-quest Krodha and Mana Kasaya Margana is included) fear (animate-feeling,
Bhaya-Saiijiia); in the sex (soul-quest, Veda-Margana is included) coition animate-feeling (Maithuna
Saiijfia); and in the greed (passion soul-quest Lobha Kasaya Margana is included) (worldly-
attachment animate-feeling, Parigraha Safijiia).
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Trans. 7. Inknowledge soul-quest (Jiiana Margana) is included the definite-conscious attentiveness
(Sakara Upayoga); (and) in conation soukquest (Dar§ana Margana) the indefinite conscious
attentiveness (Anakara Upayoga). It is so described by the Conquerors (Jinas).

9. o= (THE SPIRITUAL STAGES)
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Trans. 8. The thought activites caused by the operation, etc. of Karmas by Wthh souls are
distinguished (are) spiritual stages, (as) has been described by the All the seeing.

firesl graor e oifReE=N ¥ [JREARE T

fRer oo 330 oiga sivmfz geEm T e
aref-9. femrm 2. @rEd 3. By v, sifRaEaRRe ¢. JerERd |
§. TAIRART 9. STHHGERE ©. SIYEHT €. AMGRIHT 90, FEAATIE
Trans. 9. Delusion (Mlthyatva), Downfall (Sasadana), Mixed (Misra), and Vowless rlght belief
(Avirata Samyaktva), Partial vow (Desa-Virata); Imperfect vow (Pramatta- -Virata), the other, i.e.,
perfect vow (Pramatta-Virata); New thought-activity (Apurva Karana), Advanced thought-activity
(Anivrtti Karana), and Slightest delusion (Siksma Samparaya). :
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Trans. 10. Subsided-delusion (Upasanta Moha)., Delusionless (Ksina Moha), Vibrating
omniscient Conqueror (Sayoga Kevali Jina), and Non-Vibrating omniscient (Ayoga Kevali): these
should be known to be the 14 spiritual stages (Jiva Samasa-Gunasthana) one after another. After the
last, the souls become liberated (Siddha).
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Trans. 11. In delusion (Mithyatva-Gunasthana) there is certainly the thought-activity due to
the operation of Karmas (Audayika-Bhava), and in the second (Downfall, Sasadana), natural
(Parinamika) thought-activity. In the mixed (Misra), the destructive subsidential-thought activity,
(and) in the vowless-right-belief (Avirata Samyaktva) all the three i.e., subsidential, destructive and
destructive-subsidential, (Aupasamika, Ksayika and Ksayopasamika).
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Trans. 12. These thought-activities are certainly necessarily said to be from the view point of
the right-belief-deluding Karma (Dar§ana-Moha) because upto the end of vowless (Avirata) stage
(i.e., in the first four spiritual stages), (there) is no right cpnduct (Caritra).
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Trans. 13. In the partial, Imperfect, and the other (i.e., Perfect) vow, (Desa-virata, Pramatta-
Virata and Apramatta-Virata) (there is) the destructive-subsidential thought-activity. This certainly is said
to be from the view-point of right-conduct-deluding-Karma (Caritra Mohaniya). The same for higher

stages.
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Trans. 14. Beyond this (i.e.. the 7th stage). in the (4) subsidential stages, (i.e., 8th, 9th, 10th and
11th) the thought-activity (is) subsidential. and in the (4) destructive stages (i.e., 8th, 9th, 10th and
12th), and up to end of the non-vibrating omniscient stage, (i.e., in the 13th and 14th), and in the
liberated soul (there is) necessarily the "destructive” thought-activity.
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Trans. 15. (The delusion stage) or wrong belief-thought-activity (Mithyatva) is caused by the
operation of the wrong-belief, (Mithyatva) sub-class of the right-belief-deluding Karma. It consists in
not having belief in things as they are (Tattvartha) (i.e., the seven Principles Tattvas of Jainism).
Wrong-belief is of 5 kinds:-
1. One-sided belief (Ekanta).
2. Perverse belief (Viparita).
3. Veneration (of false creeds-Vinaya).
4. Doubtful belief (SarnSaya).
5. Indiscriminate belief (Ajfiana).
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Trans. 16. One-sided belief (Ekanta), as in Budhists (etc.), Perverse belief (Viparita), as in
Brahmanas (etc.) Veneration of false creeds (Vinaya) as in mortifiers (etc.), Tapasa, and doubtful
belief (Sammsaya) as in the followers of Indra, (etc.), also indiscriminate belief (Ajfiana) as in the followers
of Maskari (etc.).
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Trans. 17. The soul involved in wrong-belief thought-activity becomes a perverted believer, and certainly
has no inclination for Truth (Dharma) as a man in fever (has no taste) for sweet (sugar-cane) juice.
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Trans. 18. The wrong-believing soul does not believe in the noble doctrine preached (by the
Congquerors) and believes in the nature of things as it really is not, whether it be preached or not by
~ (the teaching or description of) any one.
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Trans. 19-20. In the first or (second) subsidential right belief (Prathama or DvitiyopaSama
Samyaktva) (when in the expiry of their duration, there) remains from one instant of time (Samaya) up
to 6 winks (Avali), (and) by the operation of any of the (4) Error-feeding-passions (Anantanubandhi
Kasaya) the right-belief is destroyed (and the soul falls down from the 4th stage to the second); this

_(is) the Downfall Sasana or Sasadana stage (Gunasthana).

(Falling) from the summit of the mountain of the gem of right belief (Samyaktva), facing the
plain of wrong belief (Mithyatva) the right belief being lost, the (stage) should be known by the name
of Downfal (Sasana or Sasadana).
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Trans. 21. On the operation of the right and-wrong belief or mixed (Samyaktva-Mithyatva or MiSra
kind of the right-belief-deluding Karma, DarSana Moha), which is a slightly different kind of all-
destructive Karmic matter (Sarvaghati Prakrti), (there) is neither (entirely) right belief, nor (éntirely)
wrong belief, (but) the thought activity is mixed (i.e., a mixture of righth and. wrong belief). (This is
the description of 3rd or mixed spiritual stage), (Misra Gunasthana).
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Trans. 22. The (mixed) thought-activity can in no way be split up (into its two parts right and
wrong belief), as (taste of) mixed curd and treacle (cannot be referred separately to curd or sugar). The
thought activity mixed like this should be known to be the mixed (Samayktva Mithyatva stage).
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Trans. 23. One (in this stage) adopts neither control (sarhyama i.e., the vows of the saint) nor partial

control (Desa Samyama, i.e., partial vows of the layman), nor does (one) bind the age (Ayuh Karmic
matter to one-self); and necessarily one dies having acquired right belief or wrong belief.
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Trans. 24. Wherever, in the right or wrong-belief thought-activities, he has already bound to
himself the age Karma (of his next incarnation), there (alone will be his), death; nor does the death-
bed overflow (maranantika samudghata take place) in the mixed (Misra stage).
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Trans. 25. By the operation of right-belief-slightly-clouded-by-wrong-belief, (Samyaktva-Prakrti-
Mithyatva, i.e., the partial-destructive-class of right-belief-deluding Karma) there arises destructive-

subsidential-right-belief (Vedaka or Ksayopasama Samyaktva). It is wavering (cala), impure (Mala),
non-steadfast (Agadha), but it (is) alwaya a cause of the destruction of Karmas.
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Trans 26. Subsidential-right-belief (Upasama Samyaktva) arises by subsidence of (all the) seven
kinds of Karmic matter, (i.e. of the 3 sub-classes of right-belief-deluding karma Dar$ana Moha), and
the 4 error-feeding passions (Anantanubandhi kasaya). But by the destruction of these seven arises the
destructive right belief, ksayika (Samyaktva). And by the operation of the second (class, i.e., partial-
vow-preventing or Apratyakhyana) passions this right belief is without control (Asarnyata) or vowless.
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Trans. 27.The right believing soul believes in the doctrines as preached (by the Cohquerors), but
(sometimes) by the instruction of an ignorant teacher he believes in the nature of things as they are not.
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Trans. 28. If on that (error) being satisfactorily exposed on the authority of Siitra, he does not
believe (in the truth then), from that moment he certainly becomes a wrong believer.
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Trans 29. He who is vowlesss with regard to the senses, and also with regard: to the (hurting of)
mobile (T rasa) and immobile (Sthavara) living beings, and believes in what has been said by the v
Conqueror (Jina), is a vowless right believer (Avirata-Samyak-drsti).
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Trans. 30. Owing to the operation of the total-vow-preventing passions (Pratyakhyana-varana
Kasaya which is a sub-division of the right-conduct-deluding Karma) the thought-activity which
produc‘:es (perfect) control (Samyama) dors not arise, but (there is) some control. Therefore the Sth
(stage) is (called) the partial-vow (DeSavrata) stage.
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Trans. 31. (He) who vows against the Kkilling of mobile (trasa) souls, and (is) vowless as to the
killing of immobile (Sthavara) souls, and is entirely devoted to the Conqueror (Jina), is vowful and
vowless (virata-avirata) at one and the same time. 4

HTOTo N HATAT- V&I ot = omn |
aeSoTogHTEl 4 g dwr g gmdfaar |t 1130110
AL THT FIAH THA A TARAAEICT FEAH AN g gof 997 o1 8 I
%WWW—W&W@TWW@%WWWWW
THIE S B R ) ST 39 PORAMEH gHfaRd Hed ¥ |

Trans. 32. Because by the operation of perfect-right-conduct preventing passions (Saiijvalana
Kasaya) and minor passions (Nokasaya) control is (effected). carelessness (Pramada) productive of
impurity also (is caused); therefore it is really the stage careless or 1mperfect vow (Pramatta Virata),
(the sixth spiritual stage).
TR Gﬁ R L B 1 O
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Trans 33. He who remains in evident (Vyakta) and non-evident (Avyakta) carelessness (Pramada),
. with all the (28 Root, Miila) qualities (Guna), and calm dispositions, (Sila) has full vows (Mahavrata)
and is of variegated (i.e., imperfect) conduct, i.e., the observer of imperfect vow (Pramatta Samyata).
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Trans.34. Censurable talk (Vikatha), passions (K'agﬁya), senses (Indriya), sleep (Nidra), and attachment
(Pranaya) of 4,4, 5, 1 and 1 elements respectively are really 15 sorts of carelessness (pramada).
gET d8 T URIger Ui 98 @gREg |
LR o R 1 RO 7 C2: 2 G e i B | B N =3
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T R FRT | ST AKfH TR @A, HEAm @ AT e el TEw,
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TR AT e agfes FE T
Trans. 35. The number (of combinations Sa.nkhya), distribution (of the elements to form the 80
combmanons Prastara) 80 combinations (Parivartana), analysis (of) the elements from the number of the

combinations (Nasta) and synthesis (of the given elements to find out the number of ‘the resulting
combination, samuddista), these five distinctions should be known in a description of carelessness (Pramada).
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Trans.36. All the elements of each preceding class combine one by one with elements of the succeedmg
classes and by (their) successive multiplications is produced the number (of the combinations).
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Trans. 37. Distributions is by placing respectively each one of 4 elements of the first class of
Pramada (gossip or Vikatha), then covering each one of these with each one of the elements of the
succeeding classes.
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Trans. 38. Placing the elements of the first class as many times as there are elements in the second
class, in each group on the top, place one by one the element of the second, do like this in all (classes)
(till you get the 80 combinations). '
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Trans. 39. When all the elements of the third elass have come to an end (in distribution as in
Gatha 37), and we come again to its (third class) beginning, (the 1st element of) the second class
changes (into its second) (element); when all (the elements of the second class) are (also) exhausted,
(then) the first element (of the 1st class) changes (into its second element), (till the whole of the first
class is also exhausted, and we get 80 combinations).
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Trans. 40. The first class having come to an end (in distribution as in gatha 38) (we come) to its
- beginning. (Then) (the 1st element) of the second class changes (into its second element); (when all the
elements of) the second class are also exhausted, (then the first elements of) the 3rd class changes (into
its second element), (till the whole) of the 3rd class is also exhausted and we get 80 combinations.
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Trans. 41. Divide the number by the number of the elements (in the class), the remainder gives the
position of the element in its class. To the quotient add one. (Divide the sum by the number of the
elements in the next class, the remainder again gives the position of the element in the class. And so
on). (If there is) no remainder, (it means that the element is) last (m the class) (and then) one is not
: added (to the quotient). L
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Trans. 42. Taking 1, multiply it by the number of the elements of the last class, subtract from it the
number of elements which follow in their class the element given. Do the same at all steps.
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Trans. 43. 1,2,3,4,5;0,5,10,15;0,20,40, and 60- placing these in 3 lines of 3 classes of (Pramada),
find out the elements or the number of the combinations i.e., analysis and synthesis (Nasta and Uddista).
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Trans. 44. 1,2,3.4:0,4,8,12; 0,16,32.48.64,- placing these in 3 lines of 3 classes of (Pramada), find
out the elements or number of combinations i.e.. analysis and synthesis (Nasta and Uddista). '
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Trans 45. When (there is) mild (manda) operation of perfect-right-conduct-preventing (Safijvalana),

and the minor passions (No-kasaya), there arises the quality of non-carelessness (Apramatta), and by
(reason of) this (quality, the soul) attains (the 7th spiritual stage) of perfect vow (Apramatta Sarnyata).
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Trans. 46. He, whose cdml‘lations of carelessness are all suppreSsed, who is adorned with the
chain of the (5 great) vows, (28 root) qualities, and calm disposition, has right knowledge. is absorbed

in concentration, and is not capable of ascending further on the subsidential or destructive ladder
(Upasama or ksapaka $reni), is certainly (in the ordinary Svasthana) stage of perfect (apramatta) vows.
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Trans. 47. (There are) 3 (kinds of) thought-activity (karana) for the destruction or subsidence of 21
sub-classes of right-conduct-deluding-Karma (caritra moha). (These are all the 25 passions except the
4 error-feeding, Anantanubandhi passions). (He who) out of these (3) gains the first lower (thought-
activity) (adhah Pravrtta karana), is (in the) extraordinary (satiSaya, 7th stage of) perfect vow (apramatta).
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Trans. 48. Because the thought-activity of the posterior souls may become like that of the prior
souls, there fore the first of the (3 kinds of) thought-activity has been said to be lower thought-activity;
(Adhah pravrtta Karana).
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Trans. 49. The duration of this (Lower thought-activity or Adhah Karana) is one antara muhiirta,

the thoughts in it are innumerable times the innumerable spatial units in the universe; and in the upper

levels they increase in purity uniformly.
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Trans.50. Having passed the Antarmuhiirta in the lower thought acuvny (adhah karana), becoming purer
every instant, the soul takes refuge in the new thought-activity (Aparva Karana), the 8th spiritual stage.
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Trans 51. Because in this spiritual stage in the souls advanced in different pomts of time, there

arise new thought-activities, which were not attained before, (therefore this spmtual stage is called new
thought-activity, Aparva Karana).
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Trans. 52. In the souls advanced in different points of time there is never the sameness (of purity) of
thought-activity. In the souls advanced at the same instant, there may or may not be sameness (of

purity of) thought-activity.
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Trans. 53. The duration of this stage of new thought-activity (Apiirva Karana) (is) one

antarmuharta; (in it) the thoughts, (are) innumerable times the innumerable spatial units of the universe;
(and they) increase gradually every instant and necessarily (there is) no overlapping (Anu-krsti).
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Trans. 54. Involved (or advanced) in such thoughts, the souls in the new thought-activity (Apirva-
Karana) are said to be really busy in the destruction or subsidence of the right-conduct-deluding Karmas
(Moha). (So it is) said by the Conquerors (Jinas) whose darkness of ignorance has been destroyed.
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Trans. 55. Having acquired freedom from bondage (vyucchitti) of the Karmic matter of sleep and
drowsiness (Nidra and Pracala) and the age-karma still existing, (the souls in new- -thought-activity),
(Apurva Karpa) bring about the subsidence of right-conduct-deluding Karma (Moha) (and are
therefore called) subsidentials (Upasa-maka), but those (who) go up the destructive ladder necessarilly -
destroy the right-conduct-deluding Karma (and are therefore called) Destructive (Ksapaka), and (the
age karma always exists in this ascent on the destructive ladder, (Ksapaka Sreni).
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Trans. 56-57. In one and the same instant though (the souls) differ frorn each other in figure, etc.,
yet their thoughts which do not differ are (called the Thoughts) of advanced thought-activity (Anivrtti
Karana). In these, only one thought-activity arises in each instant. (These thoughts), by the flames of
the fire of very pure concentration are the consumers of the forest of karmas. :
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Trans. 58. As a (well) washed red vest retains the slightest (tinge of) redness, so the thought
activity with the slightest passion of greed should be known to be (the 10th stage), All but-passionless
(Stksma kasaya or Samparaya).
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Trans. 59. In the Pirva Sparddhaka, Apiirava Sparddhaka, Badara Krsti, Siksma Krsti, the fruition
(Anubhaga) of each one is infinitely less than that of the immediately preceding one. The greatest
fruition in a succeeding part is infinitely less than the least fruition of the immediately preceding part, -
and the least fruition in any part is infinitely less than the highest fruition in the same part.
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Trans. 60. Experiencing the slightest touch of greed, the soul is sub51dent1al or destructive

(Upasamaka or Ksapaka in his thought-activity). He is all-but passionless (Stiksma Samparaya) and
just less than (in the state of) perfect right conduct (yathakhyata).
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Trans. 61. Like the water with the Kataka fruit in it, or the llmpxd water ofa pond in (Sarada-Ritu)

the cold season, (the thought-activity, in which all the deluding karmas (Moha karma) have subsided
is (the 11th stage) of subsided-delusion (Upasanta Kasaya or Moha).
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_Trans. 62. That possessionless saint (Nir-grantha), all of whose deluding passions (Moha

kasaya) are destroyed, and whose thought is clear like the water kept in a pure vessel of crystal
jewel is said by the non-attached (Conquerors) (to be in the 12th stage of) destroyed-delusion, or

delusionles (Ksina Kasaya).
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Trans. 63-64. He (then is such) whose ignorance has been desroyed by the focussing of the sun
of Omniscience (Kevala jiiana), and (who has become entitiled to) the name of the "Highest soul”
(Paramatma) by the attainment of the 9 pefect acquisitions (Kevala labdhi),

And (is) with conation and knowledge unassisted by the senses and mind or by subsidence-
destruction of karmic matter such and omniscient (Kevali-Lord) with vibratory activity, as has been in
the beginningless and endless scriptures said to be vibratory Omniscient (Sayogi Jina, in the 13th stage).
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Trans. 65. (He who) has attained Lordship of Peaceful perfection, whose inflow (Asrava) is wholly
stopped (who is about to be) entirely freed from particles of karmic dust (and) whose vibratory activity .
has ceased-(such a perfect) soul is a non vibrating (Ayoga) Omniscient Lord (Kevali, in the 14th stage).
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Trans. 66-67. At the rise of right belief (4th stage, of vowless right belief), in the layman (Sravaka,
5th stage of partial vows), in the vowful (virata in the 6th and 7th stages of imperfect and perfect
vows), in one who transforms the 4 error-feeling passions (into the remaining.21 kinds of passions), in
the destroyer of the right-belief-deluding karma, in one who brings about the subsidence of passions
(in 8th, 9th and 10th stages, of new thought-activity, advaned thought-activity, and all but passionoess
in the subsidential ladder), in the subsided delusion, (Upasama Sreni, the 11th stage, of UpaSanta
Moha), in the destroyer of passions (in the 8th and 9th and 10th stages of the destructive ladder
(Ksapaka Sreni), in delusion-less the (12th stage Ksina-Moha), in the Conquerors Jinas- i.e., the
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Omnisceint Lords on their own Place (Svasthidna Kevali), and in overflow Samudghata Kevali; in
these (11) counting Jina as two (vibratory and non-vibratory); the shedding of karmic matter is
innumerable-fold in their order, (i.e., it is innumerable fold in each as compar‘ed with the immediately
preceding stage). On the contrary, the time (taken in shedding) is numerable-fold (less) in the same order.

siefeefager dfger PReom P

Sigen  fHefpeanr  SE@REEOn =T g
Sfef- S AR ot W MR ¥, o gEEW THTH TG HIA A «Ed g,
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R B FR HET G T8 @ B, Aehd SEMETH A e g §, o9 s FEd B
Trans. 68. Free from 8 kinds of karmas, all-blissful, undefiled by karmic inflow, ever-lasting,

+ possessed of 8 qualities, having accomplished all that was to be accomplished, (and) abiding at the
summit of the universe- (such souls are) the liberated (siddhas).

wEm €@ A9l §E 9aEd g 98dr |
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Trans. 69. These (qualities of the liberated-Siddhas) are given to refute the doctrines of the

following sects:-
1. Sadasiva, 2. Sankhya, 3. Maskari 4. Baudha, 5. Naiyayika, 6. I§wara, 7. VaiSesika, and Mandalika

2. sfaaar (SOUL CLASSES)

AfE  ootar Sfar orsid sgRer A st
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Trans. 70. Those (common characteristicts) by which many (i.e., all mundane) souls, though of
many distinctions and kinds, may be distinguished by being collected into groups, should be known as
soul-classes (Jiva Samasa).
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Trans. 71. Owing to the operation of the Genus (Jati, sub-class), along with four compatible sub-
classes (one each of) the 4 pairs of moile (Trasa), and immobile (Sthavara), gross (Vadara) and fine
(Stksma), developable (Paryapta) and undevelpable (Aparyapta), one body one soul (Pratyeka) and
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one body many souls (Sadharana) sub classes of body making (Nama) karma, the soul classes (Jiva
Samasa) certainly have common conotations in space and time.

T gegashRa fRfecsRiRa smiowet g0

EES s Ea s e SR N (-t I - |~ B CER I
a1ef- e & & ¥ Y X @A qur Reema- AfEm, fitsm o) =gt | s
A A T GhvRfET oIR srEsvRRET | 3g O¥E 3 @l & yeRe S qar Y sTuEr
At & aXEd g BT ¥ TERE SHaaHEd arrEeal @9 ey See 9w a9 ¥

Trans. 72. The one sensed souls, fine and gross, the 2, 3, and 4 sensed, (the five sensed), irrational
and rational- all these being developable and non developable make 14 (classes).

HATSA AT Pregag Ty |

gauufefgea @9 99 gUUm  SYUUIGTT 1193 1|
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Trans. 73. (Souls having as their bodies), Earth, water, fire, and air, (vegetable-bodied souls in)
Nitya-nigoda, Caturgati-Nigoda (or Itara-nigoda), (each of these six being) gross, (or) otherwise (i.e.,
fine-bodied), individual-souled, (Pratyeka). Vegetable souls (having either) host-souls (Pratisthita) or
not (Itara, or Apratisthita i.e., non- host-individual-souled), the five mobile souls, all these nineteen
being either developable (or) non-developable, (the latter again being) of two kinds. (Thus there are
fifty-seven soul-classes).
safE i aohfd & WmEwr Farer "_fE
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Trans. 74. All the soul classes have (now) to be described, in the order of (their) varieties (Sthana), birth
places or nuclei (Yoni), sizes of bodies (Dehavagahana), and the kind of bodily materials (Kulabheda). ‘
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Trans. 75. (Taking together all worldly souls) collectively (there is one) soul stratum variety. When
divided into two varieties, they are (mobile and immobile) (Considered as three) one (sensed),
incomplete- (sensed i.e., two to four- sensed); and complete-(sensed, i.e., five-sensed);

(As four, the just preceding two and) the last (divided into) two (i.e. inat.ional and rational);

(As five. according to) senses (from one-sensed to five-sensed);

(As six according to), (embodiments) (i.€. earth, water, fire, air vegetable, and mobile);
(As seven, the first five of the just preceding, and the two classes) of the last (i.e. the irrational and
rational mobile); v ‘

(As eight, five Immobiles and) three (mobiles, i.e. incomplete sensed, and irrational and rational
five sensed); ~

(As nine, the five immobiles and the) four (mobiles, i.e. incomplete-sensed and irrational and
rational five sensed); ' |

(As ten five immobiles and the) five (mobiles, i.e. two, three. four irrational five sensed and
' rational five sensed). (These are the ten varieties.)

qUIS qEdied qas gREgReertREgR |
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Trans. 76. (Considered as eleven) the pair of five (immobiles, gross and fine) with mobiles;

(As twelve, the ten immobiles), and the two (kinds) (of mobiles), ( i.e., incomplete sensed and
complete sensed),

(As thirteen, the ten immobiles and the three kinds of mobiles, i.e. incomplete sensed, irrational
and rational complete sensed),

(As fourteen, the ten immobiles and the) four (kinds of mobiles, i.e. two to five- sensed);

(As fifteen, the ten immobiles) and the five kinds (of mobiles, i.e. two, three and four-sensed
and irrational and rational five-sensed).

(As sixteen, the pair of six immobiles, i.e. gross and fine, earth, water, fire, air, Nitya-Nigoda
and Itara-Nigoda souls) individual-souled (vegetables) and three (kinds) of mobiles, (i.e., incomplete-
sensed), irrational and rational complete sensed. :

(As seventeen, the thirteen immob.iles and) the four (kinds of mobiles, i.e. two to five-sensed) ;

(As eighteen, the thirteen imobiles) with five knids of (mobiles, i.e. two, three, four sensed) and
irrational and rational five-sensed). They) have (the eighteen) varieties. :
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Trans. 77. By adding the five kinds of mobiles, (i.e. two three and four-sensed and irrational and
rational five-sensed) to the pair of the seven (immobiles, i.e. the six gross and fine, earth-bodied, water-
bodied, fire-bodied, air-bodied, Nitya-Nigoda-and Itara- Nigoda souls, and the seventh pair of host-
individual-souled and non-host-individual-souled-vegetable souls), they become nineteen. These one
to nineteen (varieties) multiplied by one, two and three become (nineteen, thirty-eight, and fifty- seven)
varieties (respectively).
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Trans. 78. (These nineteen varieties should be written in) three rows, the first (to be multiplied) by
(soul in) general, the second by non-developable, and the other, (i.e. developable) and the third row by
developable, potentially developable (Nirvrttyaparyapta) and absolutely non developable
(Labdhyaparyapta).
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Trans. 79. Fifty one (soul-classes, composed) of one (sensed) and incomplete (sensed-souls), two
(classes) of souls of uterine birth and three (of) spontaneous generation, (which may be either) rational
or irrational, and either water—inhabiting, earth-inhabiting or Air-flying (five-sensed sub-human beings)
of Karma-bhiimi work-region, and two of each of the earth-inhabiting and Air-flying Bhoga-bhimi
enjoyment-region (5- sensed sub-human).
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Trans. 80. Three and two (classes) of the human souls in the religious (Arya) and non-religious
(Mleccha) regions respectively, two of each of the enjoyment regions, proper (Bhoga-bhiimi) and
improper (Kubhoga-bhiimi) respectively, two of each of the celestial and Hellish beings.
Thus soul classes are in reality Ninety-eight. See. Table overleaf.
dEEad St HEeem od9aa St T
g 9 dEE Prem g e T 1o
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* Trans. 81. Nucleus or womb (Yoni), (is of three kinds); conch-circled (Shankha-varta, with circular
- gradations like the inside of a conch), tortoise high (Kirmonnata, high like the back of tortoise) and
bamboo-leaf (Varhsapatra), (long like the leaf of a bamboo). Of these in the conch lide circular
nucleus, as a rule, Uterine birth is denied.
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Trans 82. In the tortoise-high nucleus, Tirthankaras, the two kinds of Cakravartis and also
Balbhadras are born. In the remaining (bamboo-leaf like nucleus) other human beings (are born).
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Trans. 83. Definitely, birth is (either) spontaneous (Sammirchana), uterine, (or) instantaneous
(Upapada). Their nuclei (are) (1) Living matter, (2) cold, (3) covered, their opposites, and the
combinations of each pair. (For details see Tattvartha sitra Chapter II, Sutra 31, 32, S.B.J. Vol. II, by
Mr. Jaini, pp. 70, 71, 72.) )
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Trans. 84. For Unumbilical (Pota), Umbilical (Jarayuja), and Incubatory (Andaja) souls, uterine
birth; for Celestial and Hellish beings, instantaneous rise, (and) for the rest, spontaneous generation,
have been declardd. (For com. see Tattvartha sutra, S.B.J. Vol. II. Chapter II Siitra 33-35).
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Trans. 85. The nucleus for instantaneous rise, is non-living matter; for uterine births, the
combination (of living and dead matter); (and that) for spontaneous generation is living matter, non-
living matter or their combination.
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Trans. 86. For instantaneous rise (Upapada) cold or hot, (and) for the rest, cold, hot, or their
combination; for souls who take instantaneous rise and for one~sensed beings, the covered (sarhvrata,
and for incomplete-sensed (two to four-sensed) souls, exposed (Vivrta) is (the Nucleus).
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Trans. 87. Again for the soul taking uterine-birth, the combination (of covered and exposed) is the

nucleus by rule. For the five-sensed soul of spontaneous generation, only the exposed is the nucleus
like (that of) the incomplete-sensed (soul).
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Trans. 88. Generally thus, there are nine nuclei (but) in detail, there are by rule eighty-four Lacs of Nuclei.
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Trans. 89. (There are) seven lacs (nuclei) (for births) in Nitya (Nigoda), Itara (Nigoda), and (the
four) embodiments (dhatu), (earth-bodied, water-bodied, fire-bodied and air-bodied), (each); ten (lacs)
(in individual-souled) vegetables; and only; six (lacs) in incomplete- sensed; four (lacs) in celestial,
hellish, and sub-human (five-sensed) (each), and fourteen (lacs) in human.
For enumeration of the nuclei see Tattvartha. Satra, S.B.J. Chapter II Siitra 32.
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Trans. 90. Instantaneous rise appertains to celestial and hellish souls; uterine birth and spontaneous
generation to human and sub human souls; and one (sensed) and 1ncomplete sensed (sub-human-
souls) have spontaneous generation (only). '
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Trans. 91. Five-sensed sub-human souls are either of Uterine birth or of spontaneous generation;
sub-human souls of the enjoyment region (bhoga-bhiimi) (are all of Uterine birth; and developable
human souls also are always of uterine birth.
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Trans. 92. Absolutely non-developable souls, by rule, never have instantaneous rise or uterine birth,
while human souls of spontaneous generation are only absolutely non-developable.

AEAr @y Hel vRaRA faRer s wgEsr 1
der  gearTgar gREER G Aq €3
a7ef- Wﬂmwmﬁwﬁ@ﬂ%lﬁwaﬂ?mﬁﬁ(gﬁ

qeY, gEE) IE a9 ¥, wew Age olk Rrdw wgws @ @9 ¥ ¥ &R s
gouag ol Efag & & )
Trans. 93. Hellish souls are invariably bi-sexual or herma-phrodite, and sub-human souls are (of all)
the three (sexes, e.g. masculine, feminine and common); (human and sub human) souls of
spontaneous generation are of common sex; the celestial souls and the inhabitants of enjoyment
region, (Bhoga-bhiimi) are either of masculine or of feminine sex. ’
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Trans 94. The size of the body of a fine-bodied and non-developable (Nigoda) soul in the third
instant after it has taking birth in its nucleus (i.. after its vigrahagati or passage for transmigration) is
an innumerable part of one (cubic) finger (anguli). This is the minimum (bodily size). The maximum
size is found in the fish born in the last and the biggest ocean called Svayambhiramana of the world.
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Trans. 95. Amongst one-sensed beings the lotus (plant of Svayambhiiramana, the last continent is)
a little over one thousand Yojanas, high and one (Yojana) in diameter, (amongst the two-sensed,
incomplete-sensed souls) (the conch of the Svayambhiiramana ocean) is twelve (Yojans long), the red
Scorpion, a three-sensed soul of the Svayambhiiramana continent is (one krosa less one (Yojana long;
the Black Bee, a four sensed soul of the above continent is) one Yojana Long and amongst the five
sensed souls the Great fish (Maha Matsya of the same ocean) (is) one thousand Yojanas (long).
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Trans. 96. The minimum (size) of the developable two (sensed soul, as in the case of Anundhari, (is) a
certaii numerable part of one cubic finger, (and that of the) three- (sensed) four (sensed) and five (sensed
soul) (as in the cases of) Kunthu, Kana Maksika (a certain earfly (and) sikthaka matsya (a certain tiny sort
of fish) (is) respectively numerable times the bodily sizes of the immediately preceding one.
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Trans. 97. (Out of the sixteen non-developable). Fine-nigoda, air, fire, water and earth (bodied
souls; gross air, fire, water, earth-bodied and nigoda souls), host-individual-souled and the other (i.e.,
- non-host-individual-souled vegetables); and the two, three four and five (sense souls); three rows
should be made by the (first) eleven.
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Trans. 98. Non-host-individual souled, two, three, four and five (sensed developable souls, should
be placed in one line, then) three, four and two (sensed souls, non-host- individual-souled vegetables
and) full (sensed-souls) non-developable, should be placed in another line and then three, four, (and)
two (sensed), non-host-individual- souled and five (sensed developable souls should be placed in a
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third line) (out of the above sixty-four) the forty-two (i.e., sixteen and eleven of the first and second
hnes respectively and the five each of the last three lines have sizes) in and ascending multiple order.
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Tl_'ans. 99. The sixteen non-developa}ble (souls of), the first (row have) the minimum (bodily size) and (of
the three rows of eleven each) the first is of developable (souls of) minimum (size), the second of non-
developable (souls) of maximum (size, while) the third row is of the developable (souls) of maximum (size).

guosieve] o<t 9%  AYUURH U SFhe |

dfiguerseeenl R ordE H@E YU adl 1190011
- NP TP HoH HSH (FIRH URFD B HoH) TR oI AR TEX HleH
AATTHD! IEpe TqAT A6 HISH GQrahidl Iepe ATl o5 =ifed | =g
TAiTRe STE TRl G STEREATTER oI & X 369% A J&Aadl o 2 |
Trans. 100. (Further, the first of the three rows of five each is of) developable (souls of) minimum
~ (size), (the next row is of) non-developable (souls of) maximum (size), (and the third row is of)
- developable (souls of) maximum (size). The bodily size of altogether twenty-nine namely, the sixteen
in the first row, and the eleven in second row, and the first two of the (first row of five, the last being),
the minimum sized two-sensed developable, (grows) by innumerable, (and) thereafter, in the last
 thirtten places, by numerable multiplications (successively).
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Trans. 101. (Of the twenty-nine classes shown above, the bodily size) of fine, and other (i.e:, gross
bodied souls, is to be found by) multiplying (in their due order) (the size of the immediately preceding
one), by an innumerable part of an avali (a wink), and (by and innumerable part of one) palya
(respectively). (The bodily size) of each (of the souls) in (the last two of the three) rows (of eleven
each is to be found) by adding (to the immediately preceding class) its (innumerable part of an Avali,
" wink) fraction.
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Trans. 102. The first stage in the innumerable-part-increase (asarikhyata bhaga-vrddhi) is reached
by adding one 'spatial unit' (pradesa) to the minimum size. Further than this there is consistently an
increase of one spatial unit (in every subsequent size). ‘
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Trans. 103. The highest stage in the innumerable part (increase) is reached (when a number equal to
the minimum size plus the quotient obtained by dividing the nimber of spatial units of the minimum
size by the minimum preliminary mnumerable (jaghanya parita samkhyata a kind of innumerable) is
obtained. See Gem Dict. App. B.
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Trans. 104-105. After adding one spatial unit to that (i.e. the last size shown in the preceding
gatha) begins the indescribable-part (increase avaktavya bhaga-vrddhi). The last stage of this (increase)
is reached when a number equal to the minimum size plus the quotient obtained by dividng the
minimum by the miximum numerical number minus one is obtained. By adding one to that (i.e., the
last stage of indescribable increae we get) the first stage of the numerable part increase. Above that
there is a gradual increase of one (spatial unit).
AR E@ealk I qafguREm<h g |
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Trans 106. There is surely an end of this (numerable part) increase when (a number equal) to half of
the minimum (size spatial units) added to the minimum (size spatial units is reached). When one is
added to this (number we, get) the first stage of the indescribable-part-increase.
EHOTAR Fagai Hafga dgFhey I
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Trans 107. The highest point (of indescribable-part-increase) is arrived at by adding the minimum
(size spatial units) minus one to (the spatial units of) the minimum size. By adding one spatial unit to it,
we get the first stage of vthev numerable-fo}?-increase (samkhyata guna vrddhi).
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Trans. 108. The last stage of this increase (is reached when a number equal to the spatial units of)
the minimum (size) multiplied by the maximum number is arrived (at). On adding one to this (measure
of) size, the first stage of indescribable fold-increase is obtained. )
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Trans. 109. The final stage of (indescribable fold-increase is reached) when the number equals
the spatial units of minimum size, multiplied by the minimum preliminary innumerable (jaghanya-
parita-sarhkhyata), minus one. By adding one (more to it) the first (stage) of the innumerable fold
(increase is obtained).
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Trans. 110. Then by adding one in gradual succession we get the minimum size of (the non-
developable fine) air (bodied soul), which is equal to the minimum-size-spatial units multiplied by an
innumerable part of an Avali applicable to it. :
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Trans .111. Thus further also, the order of increase of spatial units in each and intermediate stage
between the soul classes, should be known to be the same every where, as (may be) applicable to each.
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Trans. 112. Those (classes) which have the minimum (bodily size) should be placed below, while their
corresponding maximum should be placed above. Between them are all the variations of their sizes.
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Trans. 113. The number of the kinds of material (kula-bheda) of the earth, water, fire, and air-
bodied souls should be known to be twenty-two, seven, three and seven, lacs of crores (respectively).
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Trans. 114. Of the two-sensed, three-sensed, four-sensed and (one-sensed) vegetable bodied souls
(the number is) seven, eitht, nine and twenty-eight crores of lacs, respectively.
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Trans. 115. Of the (five-sensed) water inhabiting, air-flying, quadruped souls and serpents which
crawl on their breasts, (there are respectively) thirteen and a half, twelve, ten, and nine, lacs of crores
kinds of bodily materials.
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Trans. 116. Of the celestial, hellish and human souls, twenty-six twenty-five, and twelve lacs of
crores kinds of bodily materials should respectively be known.
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Trans. 117. The total kinds of bodily materials of all bodied souls are one Koda-Kodi (one hundred

million, 10 m. x 10 m.), ninety-seven lacs, and fifty-thousand crores. -

5. wifts (DEVELOPABLENESS)
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Trans. 118: As there are complete and incomplete houses, pots, cloth, and such things, similarly
(mundane), souls (in their capacities) when complete or otherwise (i.e. jncomplete) should be
understood to be developable (Paryapta) or otherwise (non-developable Aparyapta). '
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‘Trans. 119. (The capacity of) assimilating (the molecules of Ahara Vargana of which the external
bodies are formed, capacities of forming) body and sense, (the capacity of) (breathing, the capacity of)
speech and mind are the six developable capacites (paryapti). (Out of them) four, five and six belong
(in their regular order) to one sensed, incomplete sensed (i.e. two, three four and irrational five-sensed)
and rational (five-sensed souls).
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Trans. 120. The gaining of the capacmes starts simultaneously, but the completion (of each of
them), is effected gradually within the period of one antar-muhiirta, which increases in the case of each
succeeding one. (Yet their total period does not exceed one antar-muhiirta).
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Trans. 121. The completion of the Paryapties (of each class of souls) is effected by the operation of
the developable body-making-Karma (Paryapti Nama-Karma). So long as the body (formation

capacity) is incomplete, the soul is (called) potentially developable (nirvrttyaparyapta).
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Trans. 122. The (soul) which on account of the operation of non-developable body-making- karma
(aparyapta-nima Karma) cannot complete its due capacites and dies within one (antar—muhurta) is
called absolutely non-developable (Labdhyaparyaptaka).
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Trans. 123. There are sixty-six thousand three hundred and thirty-six absolutely non- developable
deaths (of Labdhyaparyaptaka souls) in one antar-muhiirta and (such) ephemeral births (ksudra bhava)
also (are) as many.
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Trans. 124. There are eighty, sixty, forty, twenty-four, and sixty-six thousand one hundred and

thirty-two (continuous emphemeral births) (respectively) in the (two-sensed, three-sensed and four-
sensed) incomplete (souls), five-sensed and one-sensed (souls).

R AEER IR LR HERUTYAged qaar |

Ry YUY I Tk SR G B&F 119N
aﬁ—wﬁwgmﬁamﬁhg&ﬁmaﬁ{a@wwﬁﬁmawﬁ
39 9K G0l URE THRS TeATEThE § 90F (87TH) B §o9IR AT 8 T

Trans. 125. (Amongst one-sensed souls) there can be six hundred and twelve continuous
ephemeral births in each of the (eleven) non-developable i.e. earth, water, fire, air, and Nigoda, (each
of these of these being) gross and fine bodied, and mono-souled vegetables.
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Trans. 126. An (omniscient) vibratory soul with bodily vibrations, with a developable- body and
subject to the operation of developable (body making karma) is called incomplete vibratory soul
(apiirna-yoga) when where is incompleteness (of development). : !
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Trans. 127. Absolutely non-developable souls (are only) in (the stage of) wrong belief (the first
spiritual stage), Potentially developable souls in this (i.e., the first) and also in the second (downfall
sasadana), the fourth, and the sixth stages (i.e., vowless right belief Avirata Samyktva and incomplete
vow prarflatta-virata). The developable souls have these as also the rest of the thirteen stages).
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Trans. 128. In non-developable condition, there is no Right Belief (Samayaktva) to souls in the six
neither most earths, (the six lowest hells); to (the celestials whether) stellar (jyotiska) Paripatetic
(vyantara) residential (Bhavanavasi) and to all females. There is no down-fall stage (Sasadana) in the
non-developable condition of hellish souls.
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Trans. 129. As by external life-forces, so also by internal life-forces (all mundane) souls have their
existence. Both of these life-forces are Vitalities (prana). (This) has been laid down.
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Trans. 130. The five sense vitalities, three power-vitalities of mind, speech, and body the respiratory -
vitality; the age-vitality (all these) form the ten vitalities.
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Trans. 131. Mind and sense-vitalities arise by the destructive-subsidence of the power (obstructing
Virya-antaraya), sensitive-knowledge obscuring (Mati jiianavarana karma) By the operation of the
body-making (Sarira nama karma) (arise) the body, respiration and speech vitalities, and by the
operation of age (Ayu karma) arises the age vitality.
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Trans. 132. Sense, body, and age vitalites are found in both the developable and non- developable
and respiration in developable (souls) only. In the developable two- sensed (souls) and others (up to v
five-sensed is found the speech) (vitality), while the mind vitality is found in developable rational
(souls) alone. '
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Trans. 133. Among the developables, the rationals have (all the ten vitalities while the rest (from
irrational five-sensed, downwards to two-sensed) (souls) have one less each (successively). The last
(i.e., one sensed) have two (less than the preceding class). Amongst the others (i.e., non-developables)
(there are) seven (vitalities) in the two (i.e., the rational and irrational five-sensed (souls) and in the rest

one less in each (respectively).
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IEO FEH W A ¥ IR I FEA § | IED FAENed ogER AR AT B- MR, W,
Jya IR dRTE |
Trans. 134. (Desires), troubled by which (mundane) souls experience severe pain in this world, and
(which) even when enjoyed, (cause trouble) in both (the worlds) are four animate feelings (Sanjiia).

JEREEAT  F qEgEene iHheY |
aREEIReMT gafe g SeRE™Nm g 193¢ 1!
- STERS @AY STUAT IEH ITANE, YTH WIRN BN qUT STE[T AT HHD I
AR SR AR A FrEmd STeR €@ S el

Trans. 135. The animate feeling for food is aroused by (external causes such as) sight of (delicious)
food, attention to it (through rememberance, or on account of hearing stories relation to food), (and) an
empty stomach; (as also) by the premature operation (udirna) of Pain-feeling (Asata-vedaniya) karma,
(an internal cause).

ssdrEEdT ¥ aEgEei SHERg 1

w9 HYIRONT  FFEUON SE] "G 1193% 11
oTef- o WHHT TEHd AR oTeET B @ §U WAHT TEriE TRV, Tar R
A R AR e waEHE A IEF-SAROT MUY HIEST IO g3 B T
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Trans. 136. The animate feeling of Fear is aroused by four (causes)- by the sight of some very
fearful object, by attention towards it (through rememberance, or on account of hearing stories relating
to fearful ojects and incidents), by weakness of mind; (as well as) by the premature operation of fear

karma (a minor passion, and a sub-dividion of Right conduct deluding-karma, and internal cause).

9PEIE JE9Y § qEgae gdE Q49w

JEEgIROMT AgUEUIT salRk wq 11930 11
ote- e @R ok R TEgw qardler Ao HAE, oX HEwer AeE RD
T O TeRd g RNE SR R FAY qer pefier da R o el gesi
TIRY MY ST} B X JT FHwr A 3T a1 IAOM AR Ve wsw Sed T
Trans. 137. The animate feeling of Coition is aroused by indulgence in exéiting and aphorodisiac
meals, by attention to it (through recollectioh or hearing stories relating to séxuality), by the company
of a bad character; and by the premature operation of the sex-inclination karma (a kind of Right-
conduct-deluding-karma, (which is an internal cause).

SageeT  d9UIT g qEgaeaer gfesse g |

dleEgERome 9@ SR |geon 1193< 11
G- ==, AioF, SOH g5, &, m,maﬁﬁﬁv%maﬁzﬁwwﬁ%éaﬁ%
YA TBAH YR TRl ROT AT IABI FATH AU AT HAQ AN A9 qRomaiD
mmmmﬁwmmmmmﬁ,ﬁw

HRONE IR Har S SR B | ,
Trans. 138. The animate feeling of attachment is aroused by the sight of (beautiful) objects, by
attention (being drawn towards them on account of remembrance or hearing stories relationg to sensual
objects), by infatuation for the acquisition of wordly possessions and by the premature operation of Greed-
passion (Lobha-Kasaya), a kind of Right-conduct-deluding karma, and internal cause).

UEAHI 9@HT {eem o1 & ™ ®ieemHEr |

AT FHRERAEEAR ik T @ wSSt 1193€ 1)
aﬁ—maﬁgwﬁﬁ'amaﬁaﬁﬁ%aﬁwmmmm
dm 9%a @ SEREn T O S | A A ded h afer SumiT & & At ¥ wdis g

HIROT TRl Bl IF FEl qT Grn el ¥ 6T o Iehr @€ 9x e A€ gar war .
Trans. 139. On the destruction of carelessness (pramada, which exists till the sixth spritual stage),
there remains no first animate’feeling (i.e., desire for food), because of the absense of the (internal)

cause; the remaining (three animate feelings) owing to the presence of their (causative) Karma from a

figurative point of view, still exist though they are not effective.
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g-Arem  (SOUL QUESTS)

FEIOHEOEE . HieiEd Rt o !

e #eieaR [Afdsfea aPram 119%o 1
- TR otaar IUH &R el gy oiR SR Tered swEr-Sr qon Oes
ArforEdt qetE e Aleed SR gA-89H % H A 39 gBRa AN et
TIER FH H IE AFONT FEfERH auia Hem rad B olw ot Rfdy st
ST 9T SR 2

Trans. 140. Having bowed to the Conqueror (Jina) who has destroyed the forces of the enemy-delusion
(Moha) by the (arrows of) soul-quests (Margana) (discharged from) the string of attributes (knowledge etc.),
(attached to the bow of) Dharma, (the Trinity of Right-belief, Right knowledge and Right Conduct), we
shall describe the great chapter on soul quests (Margana) which comprises various sub-chapters.

sife g sg g Sftar Afvesid Se1 ds1 ReEr

arat  =ed ST gaeme mgEem @y 11989 1
ST~ e R THRY W & S TRy Shae el B e steEr e garan
fraR-s vl fFr S IFH & AR FEd 8, Ih AE8 WS © UET FHS a1y |

Trans. 141. Know (them to be) the soul quests, by means of which, or amongst which souls, as
seen in scriptural knowledge, are searched for. They are fourteen.

FERAY HI A 42 HEEIT T |
HomEder dedr  Afggrasaahe srER 19801
aref- wfy, sfew, @, AT, A, HuE, T, G99, 99, AT, W@, TEFd, G,
SER J Ae AR 2 |
Trans. 142. The fourteen soul quests are:-
1. Condition of existence (gati) 2. sense (indriya), 3. Embodiment (kaya), 4. Vibratory activity (Yoga)
5. sex inclination (Veda). 6. Passion (Kashaya). 7. Knowledge (Jnana) 8. Control (samyama), 9.
Conation (Darsana), 10. Thought-paint (Lesya), 11. Liberableness (Capacity of) attaining liberation
from karmic bondage (Bhavyatva), 12. Right belief (Samyaktva), 13. Rationality (Samjiiitva), and 14.
Assimilation (of matter (Ahara). '
IgqEd  ggareR  dyfEaa . T sose |
eI B iaen ®en ST 1983 11
gd fRom s=Ear qEyad 9 §RE ggar |
geEE feE gumE] wEEdEl g 1198811
Fef- Susw TR, GEEEOE €99, STERE  HEAN, STER®  [HEemEdnT,  AhE
Py seprrinT, SToald weegal 9, e TERT o) e I ofe |raeEntend ¥
IR oS FERIUNGTR S B HA 9 R, ©: 98T, JerRaay, JURd a9, dke
Ted S afecible AW AFOMGTRR I Tedd ST 91T B 9IR S19 il qh Th &5 T |
Trans. 143-144. There are eight with-interval-soul-quests (Santara margana). In (case of) 1.
Subsidential (Right belief, upashama samyaktva), 2. Slightest-(Delusion control, sikshma samparaya
samyama), 3. Assimilative-(body vibratory-activity, Aharaka-Kaya-Yoga), 4. Mixed (Assimilative-
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body vibratory activity, Aharaka Mishra-Yoga), 5. Fluid-mixed (body-vibratory-activity, vaikriyika
Mishra Yoga), 6. Absolutely non -developable human soul (Labdhyaparyaptaka Manusya), 7.
Downfall belief (Sasadana samyaktva) and 8. Mixed (Belief-mishra-Samyktva). The mximum
(interval for each of these, respectively is (1) Seven days, (2) Six months, (3) Seven years, (4) (Eight
years), (5) Twelve Muhiirtas, and for (6) (7) and (8) the part of a Palya; but the minimum (time) is one
instant (samaya, for each of these). .
yeqaas dfesre  RREfEardie =Ngar I

, fadily gooar faRfes @l g St"edt  1198% 00
k- gerdusm TR aftd duERgHESl I fRewe Are R ok v, @@d
ORI Ip faREH dge R awen =@med | ‘
Trans. 145. But (in cases of souls) having first subsidential Right-Belief, (when) in Partial vow and
Imperfect-vow, (stages) the interval of total absence should be known to be of fourteen, and fifteen
days (respectively). '
' EIEISOSET GSE IR @S ar g |
g [AieRg Ao s R T & AgEr 1198% 1
aef- TfgmT FH® IId B awh Sfae gaiEeE STHdr IRl AREE T FHIAD BT
Ty Hexy ¥ SO TR A B, T, fdwef, sgemfa, et ,
" Trans. 146. Condition of existence (Gati) is the state (of a soul), brought about by the operation of
the body-condition-making (Gati-Nama-Karma) or it is the cause of the soul's passing in either of the
four conditions of existence. The four kinds of the conditions of existence are 1. Hellish (Naraka) 2.
Sub-human (Tiryafica), 3. Human (Manusya) and 4. Celestial (Deva).

o (W o Pred @ @ 9 @ WD T |
JUofvalfE T SRl @l d UIRAT ARTET 1198911
ofef- o Zer, &, @i, WA WY qur gRERd N g T8 8k, S ARa ()
FEd 2 | _ |
Trans. 147. Naratas (unamused, or Narakas, Hellish) are so called because they do never like the
objects, place, time and the conditions (in which they are placed), nor (do they like) each other.
faREfR gisawd  glasa  guon PrRfgwEeemeon '
| aeHd gEdgel  qar aR=sar APEr 119%<l
- S T, gEd, FEH HeadE o 8, oEr e STk fawEsw €  gEy
T T e W & IR o Fipe ot & qur T oTedd dToehl Siged ar
A S e wea 2
Trans. 148. Tiryaficas (crooked or subhuman souls) are so called because they adopt crooked
thought-activities, have open indulgence in their animate feelings, are in a very low position (as
regards their body-enjoyment, etc.), have little knowledge, and have multifarious grave demerits.
quoify SEr Pres wOoT Preom "AY@sST SEm |
qoupeHEr 4 @A q@En d HIET APTET 119%€l|
atef- o Freg @ B-SURY, O-oTw, S-S H-ofe ek faEm Y AR
m%mymmﬂmmmﬁ,ﬁ@ﬁm%mﬁmﬁ,w
aﬁﬁ@&mﬁ,@@mwﬁﬁﬁaﬁmamnﬁwaﬁsﬁ%l
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* Trans. 149. Manusyah (men) are so called because they always have discrimination, are mentally
well-qualified, strong of will, and are descended from the Manus (or Kula-karas, the leaders of men).
areem G9fedll gssrar SRR ergsstar
iEr ot qer @ 3 9RiRm SR fom 119%e
Y- fda® g 9w 8 ¥- 9w Rde, Jafsg Refa, fee, wota ate /e ok
W%lwmﬁﬁﬁm@ﬁﬁﬁwaﬁﬁ%aaw%ﬁﬁﬁ%
g ¥

Trans. 150. Sub-humans are general, (Samanya), 2. Five-sensed, (Paficendriya) 3. Developable,
(Paryapta), 4. Female sex, (Yonimat) and non-developable (Aparyapta). The same (are the divisions)
of human souls less the division of five-sensed, (as all human-souls are 5-sensed).
- HEd ReEgwrEar d@m d@ alPerr FJ|Ar 11999 1)

AY- o JFRH BN A A U AN IR GReMH-uReEAE ger gelt @y € ofw o
ST, ARHAT oY e o (Riwdl) B ar g wfeaedd e wa ¥ o) R
U, AU, e R TIT THLHA @Al B, IAH GREEET g wer T
Trans. 151. Devas (Celestials) are so called because they alwasys amuse themselves with their
eight heavenly acquisitions, and have shining heavenly constitutions.

SHE-SIRI-HROT-9YT S-St gargaeonsn |

AR 7 e o1 |fq A @R R 1 19¢R 11
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foreg e i =€t 9 s SEE R iy e B
Trans. 152. The condition of Liberation (Siddha-Gati) is that in which there are no birth, dotage,
death or fear, (no) miseries arising from (undesirable accompaniments and from deprivation (of
desirable objects), (no) animated-feelings, and no deseases, etc.

qETO OREAT qUSiE faRame et

- R aEgers sRigitewefear @@ 11943 11

Y- gErTE grget AIRAE 9T gAee gEk e R ST e ¥
facianfe gfafeaid @R a-9@ oM 9 ARRRGIR 99107 A oT99 ded, a9d, ofed,
Bg, AR IR TER TFEd T STTEgeN JATT S9sT =i |
Trans. 153. Hellish souls in all (are equal to the number of the spatial unis in) (Jagat) $reni (the
universe line) mqltlphed by the second square root (i.e. the fourth root) of one cubic finger
(ghanangula). (Hellish souls) in the second and other (i.e. the third, fourth, fifth, sixth and seventh
hells are in number equal to the quotient of the spatial units of the (universal) line divided by its own
twelvth, tenth, eighth, sixth, third and second root (respectively).

geHaftiPe wHl 9Earet g RrEst 119ew
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Trans. 154. The total number of all the hellish souls minus the total of the hellish souls of the six
lowest earths is declared to be the total number of the hellish beings of the first hell.

darl  dYmear  ageen ReRderm o sma )

areon dfedt dRERE geor dRemr 119k
Sref- Tt Sfaied @ RaaReE geRYR BT gHTT R SaAT € SEIK R ST §
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Rrfateer gaor B ool d3AfEm Sieime Rfaw s &, SuEd Sa AN e
e SR TR SeuT R e A9 RS9 SafE e ¥ o gaiess
TRy SEd 99 e daftEw gt ofidier UEET geMuR S AW @ Iaq & fadw
R wata st 2
‘Trans. 155. By, subtracting from all mundane, from all five-sensed, and from all such developable
(five-sensed) souls, (all mundane, all five-sensed, and all developable five-sensed souls) in (all) the

three conditions of existence (hellish, celestial and human), (we get the number of) general sub-human,
ﬁve-sensed (sub-human) and developable (five sensed) sub-human respectively.

seEg S99 Hides  SMEX  Shferefler aRE|ETT |
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Trans. 156. (The quotient of the spatial units in) the universal line-square (Jagatpratara) divided by
(the spatial units of) six hundred square yojanas, is the number of the female sub-human beings. (The
number of) the developable (five-sensed sub-human beings) subtracted from (the total number of) the
five sensed (sub-human beings; would give us) the number of the non-developable (five-sensed) sub-

human beings.

qdgE  Siqm oW aRg  ww  wiRRIEem |
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Trans. 157. (If we) divide the (Universal) line (Jagat Sreni) by the square-root of a linear-finger
(Sticyangula), and divide the quotient by the third root (of a linear finger), (and then) subtract one

(therefrom), (we obtain) the total number of all human beings (in the universe). (The number of)
Developable (human beings alone) is equal to the cube of 2 squared 5 times, (expressed alge-braically,

{w@r ).
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* Trans. 158. The number of the developable human souls is 79, 22, 81, 62, 51, 42, 64, 33, 75, 93,
54, 39, 50, 336. . :
' goot ATl RrEecel ArpEer aReret
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Trans. 159. The number of (developable) female is three-fourth of the deve<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>