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This paper presents an overview of the Indian tradition of logic. The paper
starts with the Vedic ideas related to logic and goes on to summarize the rele-
vant contributions of the formal schools of philosophy which included one de-
voted principally to logic. The Indian tradition of logic reached its peak in the
Navya Nyya school of medieval India.

1. Introduction

This article is a general survey of the tradition of logim(iksikz, nyaya, Or

tarka in Sanskrit) in India. This tradition is very old and can be seen in its be-
ginnings in theRgveda the earliest text available from India and dated to about
2000 BCE. The Vedic system looked at reality at two levels. At the ordinary
level of apprehension it was rational and, therefore, it needed logic to describe
it; but at a higher level it had a transcendental basis. The transcendental nature
was expressed in statements that were paradoxical such as the individual self
was equivalent to the cosmic sefitinanequalsbrahmar) or fullness is present
everywhere, it arises from itself, and when subtracted from itself it remains full
(I15avasya Upaniad). Some have taken this latter statement to imply an intu-
ition of the idea of infinity.

The Rgvedic hymrl0.129, speaking of creation, mentions a time that was nei-
ther existent nor non-existent, suggesting the beginnings of representation in
terms of various logical divisions that were later represented formally in Indian
logic as the four circles ofatuskoti: “A,” “not A,” “ A and notA,” and “not A

and not notA.”

Amongst the early sources of textual evidence for Indian logic are the vari-



ous schools of philosophy including Hya and Vaeska, dealing respectively

with linguistic and physical objects. The eptahabharata mentions different
schools of logic. The grammar ofaAni (5th century BCE) uses logical cate-
gories and the rich grammatical tradition continued to influence logic and other
philosophical thought. Early modern reviews of the subject are by Vidyabhu-
sana [1],[2]; for general reviews, see the edited volumes by Potter [3],[4]; for a
broad historical context, see [5],[6],[7].

The tradition of Indian logic, which developed in the background of the Vedic
theory of knowledge, was divided by the historian Vidyabhusana [2] into three
periods: ancient (up to 400 CE), medieval (400 CE — 1200 CE), and modern
(1200 CE — 1850 CE). He saw tinyaya Sutra of Aksapada Gautama (or Go-
tama) (c 550 B.C.E.) as the foremost, if not the earliest, representative of the
ancient periodPramana-samuccayaf Dignaga as representative of the me-
dieval period; andattva-cinman of Gahgesa Umdhyaya as representative of

the modern period. The medieval period produced many important glosses on
the ancient period and much original thought. For example, Brart{5th cen-

tury CE) presented a resolution to the problem of self-referral and truth (Liar’s
paradox) [8]. In the modern period philosophers took up new issues such as
empty terms, double negation, classification, and essences.

2. Darsanas and theNyaya Sitra

Logic is one of the sixdarSanas which are the classical schools of Indian phi-
losophy. These six schools are the different complementary perspectives on re-
ality, which may be visualized as the views from the six walls of a cube within
which the subject is enclosed. The base is the system is the broad system of
the tradition (RIrva Mimansa), and the ceiling represents the large questions
of meaning related to the objective world and the subject (Uttaradvisa or
Vedanta); one side is analysis of linguistic particles &\g), with the opposite

side being the analysis of material particles féaka); another side is enu-
merative categories in evolution at the cosmic and individual levelskBya),

with the opposite side representing the synthesis of the material and cognitive
systems in the experiencing individual (Yoga).

Logic is described in Kailya's ArthaSastra(c. 350 BCE) as an independent
field of inquiry anviksiki[9]. The epicMahabharata, which is most likely prior



to 500 BCE because it is not aware of Buddhism in its long descriptions of
religion [10], declaresNMlahabharata 12.173.45) thatinviksiki is equivalent to

the discipline oftarka. Clearly, there were several equivalent terms in use in
India for logic in 500 BCE.

The canonical text on the Mya is theNyaya Sutra of Aksapada Gautama
[11]. The most important early commentary on this text isNlyaya Brasya of
Vatsyayana which is estimated to belong to 5th century CE.

The physician Caraka, in hiBanhita, speaks of the importance of the use of
logic in medicine just as it was also essential to other sciencesNyaa Sutra
speaks of three kinds of debate:

¢ katha (literally, speech), where a thesis and a counter-thesis are argued by
the protagonists based on evidence and argument;

e jalpa, which may entail equivocation and false reasoning;

e vitanda, which is characterized by the absence of a counter-thesis.

The Nyaya also calls itselpramana sastra, or the science of correct knowl-
edge. Knowing is based on four conditions: (i) The subject optlaeatr; (i)

The object or thevrameya to which the process of cognition is directed; (iii)
The cognition or theramits; and (iv) the nature of knowledge, or thenmana.

The fourpramanasthrough which correct knowledge is acquired greityaksa

or direct perceptiongnumana or inference upamana or analogy, andabda or

verbal testimony.

The function of definition in the Ngya is to state essential natusedrupa) that
distinguishes the object from others. Three fallacies of definition are described:
ativyapti, or the definition being too broad as in defining a cow as a horned
animal; avyapti, or too narrow; andisambhava, or impossible.

Gautama mentions that four factors are involved in direct perception: the senses
(indriyas), their objects {rtha), the contact of the senses and the objecis:(i-

karsa), and the cognition produced by this contagltana). The five sense or-
gans, eye, ear, nose, tongue, and skin have the five elements light, ether, earth,
water, and air as their field, with corresponding qualities of color, sound, smell,
taste and touch.

Manas or mind mediates between the self and the senses. Whemahads in
contact with one sense-organ, it cannot be so with another. It is therefore said to
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be atomic in dimension. It is due to the nature of the mind that our experiences
are essentially linear, although quick succession of impressions may give the
appearance of simultaneity.

Objects have qualities which do not have existence of their own. The color and
class associated with an object are secondary to the substance. According to
Gautama, direct perception is inexpressible. Things are not perceived as bearing
a name. The conception of an object on hearing a name is not direct perception
but verbal cognition.

Not all perceptions are valid. Normal perception is subject to the existence of
(i) the object of perception, (ii) the external medium such as light in the case
of seeing, (i) the sense-organ, (iv) the mind, without which the sense-organs
cannot come in conjunction with their objects, and (v) the self. If any of these
should function improperly, the perception would be erroneous. The causes of
illusion may bedosa (defect in the sense-organyymprayoga (presentation of

only part of an object), osamskara (habit based on irrelevant recollection).
Anumana (inference) is knowledge from the perceived about the unperceived.
The relation between the two may be of three kind: the element to be inferred
may be the cause or the effect of the element perceived, or the two may be the
joint effects of something else.

The Nyaya syllogism is expressed in five parts:

1. pratijna, or the proposition: the house is on fire;
2. hetu, or the reason: the smoke,;
3. drstanta the example: fire is accompanied by smoke, as in the kitchen;
4. upanaya, the application: as in kitchen so for the house;
5. nigamana, the conclusion: therefore, the house is on fire.
This may be represented symbolically as [12]:
1. A
2. Because&s
3. B goes withA always; witnesg”

4. Itis acase o3
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5. Therefore A

The Nyaya syllogism recognizes that the inference derives from the knowl-
edge of the universal relationifapti) and its application to the specific case
(paksadharmata). There can be no inference unless there is expectadtfam{
ksha) about the hypothesis which is expressed in terms of the proposition.
The minor premisenaksadharmata) is a consequence of perception, whereas
the major premiseuyapti) results from induction. But the universal proposi-
tion cannot be arrived at by reasoning alone. Frequency of the observation in-
creases the probability of the universal, but does not make it certangeS&a a
later logician, suggested that the apprehension of the universal reqlaités:a
pratyaksa (Or nonsensory apprehension).

It was also argued that the major premisgapti) should be formulated nega-
tively to ensure that the process of inference does not inyodiio principii.
Let A be what hag; whatever does not differ from noA; does not have. The
five-part syllogism would then run as:

1. NotA

2. Because nab

3. A goes withB always; withnesg
4. Itis not so (not a case @)

5. Therefore, it is not a case df

The Nyaya system lays stress on antecedence in its view of causality. But both
cause and effect are viewed as passing events. Cause has no meaning apart from
change; when analyzed, it leads to a chain that continues without end. Causality
Is useful within the limits of experience, but it cannot be regarded as of absolute
validity. Causality is only a form of experience.

The advancement of knowledge is frampamana, or comparison, with some-
thing else already well-known. The leads us back to induction threugltika
pratyaksa as the basis of the understanding.

Sabda, or verbal testimony, is a chief source of knowledge. The meaning of
words is by convention. The word might mean an individual, a form, or a type,
or all three. A sentence, as a collection of words, is cognized from the trace
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(samskara) left at the end of the sentence. Knowledge is divided into cognitions
which are not reproductions of former states of consciousnesskava) and
those which are recollectionsirti).

The Nyaya speaks of errors and fallacies arising by interfering with the process
of correct reasoning. The Mya attacks the Buddhist idea that no knowledge
Is certain by pointing out that this statement itself contradicts the claim by its
certainty. Whether cognitions apply to reality must be checked by determining
if they lead to successful actio®rama, or valid knowledge, leads to successful
action unlike erroneous knowledgefaryaya).

3. Object and subject

The Nyaya propositions assume a dichotomy between object and subject. The
objective world is open to logical analysis since it maps to linguistic categories;
the subjective world can suffer from invalid perception for a variety of reasons.
This is consistent with the Vedic view that the although the inner world maps
the outer, the mind can be clouded by habits or wrong deductions owing to
incorrect assumptions.

The Sankhya [13], attributed to the legendary rishi Kapila, is the background
to be considered when speaking of Indian logic. Its concern is the enumeration
of categories as they arise in the space of the mind with the objective of obtain-
ing discriminative knowledge of the manifesyéktg, the unmanifestgvyaktg

and the knowergurusa). In Sarkhya, evolution occurs due to changing bal-
ance and proportion both in the objective and the subjective worlds. The three
gunas or fundamental modalities arattva, tamas andrajas, and they oper-

ate both at the large scale as well as in quick transformation. The normative
“thing” behind this ceaseless change is the witness, or self, who is viewed in
the singular for the entire universe.

At the objective levelitamas is inertia, rajas is action or transformation and
sattva IS the relative balance or equilibrium betwegmnas and rajas. The
interplay between the three sets up oscillations in the objective and the mental
levels. In Yoga, the objective is to achieve the cessation of the fluctuations of
the mind.

Consciousness or pure awareness is by definition not an object and therefore it
does not have attributes. It must for the same reason be beyond the categories
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of the living or dead. It must be beyond inertia, or change or fluctuations. Itis
extraordinary that in this analysis the qualities that are associated with objects
become describable by an internal order.

The gunas do not admit of any further breakdown. This defines a position that
Is different from that of Aristotelian physics [14]. The threenas are present

in all objects and we can isolate one only in terms of the momentary strength of
one in relation to the other in a process. Their fluctuations mark the universal
“internal clock” of worldly processes.

In the Samkhya, the effect is the cause in a new form, and this is why the system
Is also calledparinamavada, or theory of transformation. Between the cause
and effect is a relation of identity-and-difference, that is identity of stuff but
difference of form phedabheda). The method at the basis of tharfkhya and

the Nyaya Sitra may be seen in th¥oga $itra as well. In theYoga $itra 3.13

three aspects of change are identified: transformation of a thing::) into a
property @harma), transformation of a property into a markiksana), and the
transformation of a mark into a conditionuastha).

4. The form of the Nyaya syllogism

The five parts of the Ngya syllogism spring from the idea ééndhu that is
fundamental to Vedic thought. Thiindhu is the equivalence between two
different systems, which ordinarily are the microworld, the macroworld, and
the individual’'s cognitive system [5].

The Nyaya syllogism first sets up the propositional system with its two com-
ponents (two parts) and then identifies another well known system to which
the first is supposed to havebandhu-like relationship (third and fourth parts).
The conclusion (fifth part) can be made only after the preliminaries have been
formally defined.

The appeal to théandhu in the syllogism is to acknowledge the agency of the
subject who can be, without such knowledge, open to invalid perception. One
can see how in systems that do not accept transcendental reality (such as Aristo-
tle’s or Buddhist), a simplification from the five-part to the three-part syllogism
would be most natural.

The Nyaya considers the following five elements essential to correct reason
[12]:
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The reason (evidence) must be present in the case under consideration;
It must be present in another case similar to the one under consideration;

It must not be present in cases dissimilar to the case under consideration;

w0 NoE

It must be such that the proposition it tries to establish is not contradicted
by another already established truth;

5. It must be such that thre should not be another evidence or reason estab-
lishing the opposite thesis, to counterbalance the thesis it tries to establish.

5. VaiSeska and other views

This school of “individual characteristic” is supposed to have been founded
by Karada, the son of Wika [15],16]. VaiSeska Sutras describe a system of
physics and metaphysics. Its physics is an atomic theory of nature, where the
atoms are distinct from the soul, of which they are the instruments. Each ele-
ment has individual characteristicgess), which distinguish it from the other
non-atomic substancedravyag: time, space, soul, and mind. The atoms are
considered to be eternal. There are six fundamental categpada{ha) asso-
ciated with reality: substancelravyg, quality (Qura), motion karmar), uni-
versal Gamanyg, particularity {ises), and inherencesa@mawaya). The first

three of these have a real objective existence and the last three are products of
intellectual discrimination. Each of these categories is further subdivided as
follows.

There are nine classes of substances, some of which are nonatomic, some atomic,
and others all-pervasive. The nonatomic ground is provided by the three sub-
stances etherkasa), space (ik), and time kala), which are unitary and inde-
structible; a further four, eartlp(thiva), water @pas, fire (tejag, and air yayu)

are atomic composed of indivisible, and indestructible atamns,(parananu);

self @tmar), which is the eighth, is omnipresent and eternal; and, lastly, the
ninth, is the mind hanag, which is also eternal but of atomic dimensions, that

Is, infinitely small.

There are seventeen qualitiegu(a), listed in no particular order as color or
form (rupa), taste (asa), smell @andhg, and touchgpaisa); number sankhya),

size or dimensiongarimana), separatenespithaktvg, conjunction §anyoga),
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and disjunctionyibhagad); remotenesgaratvg and nearnessparatvg; judg-

ment puddh), pleasuregukhg, pain duhkha), desire {ccha), aversion dves),

and effort prayatng. These qualities are either physical or psychological.
Remoteness and nearness are interpreted in two different ways: temporally or
spatially. This list is not taken to be comprehensive because later sound is also
described as a quality. But there is a fundamental difference between sound
and light. Sound is carried by the non-atoral@sa, whereas light, implied by
rupa is carried by tejas atoms. But even sound is sometimes seen as a specific
characteristic of atoms. There are five different types of motk@nnfan that

are associated with material particles or the organs of the mind: ejection, falling
(attraction), contraction, expansion, and composite motion.

Universals gananyg are recurrent generic properties in substances, qualities,
and motions. Particularities reside exclusively in the eternal, non-composite
substances, that is, in the individual atoms, souls, and minds, and in the unitary
substances ether, space, and time. Inheresamdaya) is the relationship
between entities that occur at the same time. This provides the binding that we
see in the various categories so that we are able to synthesize our experience.
The Vakeska atomic structure characterizes four of the fiahyanmaha-
bhutas the fifth, ether, is non-atomic and all-pervasive. Some of theéedkia
gurascorrespond to thed@rkhyantanmatras In Samkhya thetannatrascome

first, in VaiSeska atoms are primary.

In the medieval period, Digaga (c. 500 CE) argued that inference is a func-
tion of three terms: the property to be inferreddhy3g, the inferential mark
(sadhang, and the locusgaks). Kumarila Bhata (c. 700 CE) argued that lan-
guage can generate cognition of non-existent entities in what are empty terms
(such as “horned rabbit” or the “son of a barren woman”). Udayana (10th cen-
tury) refuted the Buddhist view of the momentariness of all entities.

6. Navya Nyaya

In the thirteenth century, the Navya Blya (New Logic) system was founded

by Gahgesa Umdhyaya of Mithila [17],[18],[19]. Its development was influ-
enced by the work of earlier philosopherasdaspati Méra (10th century) and
Udayana. It developed a highly technical language to formulate and solve prob-
lems in logic and epistemology.
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Gangesa’s bookTattvacineman (“Thought-Jewel of Reality”) dealt with im-
portant questions in logic, set theory, and epistemology, which improved the
Nyaya scheme. It systematized the Nyaya categories of perceptatgdks),
inference énunana), analogy (panana), and testimony¥abdg.

A property with an empty domain was taken to be fictitious or unreal and non-
negatable. Negation was considered a valid operation only on real properties.
This could be considered to generate a three-valued table. If P, N, and U rep-

resent “positive”, “negative”, and “unnegatable”, then we have the truth table
[12]:

W | not-w
Pl N
N| P
ul U

Knowledge was taken to be analyzed into three kinds of epistemological entities
in their interrelations: “qualifier” grakara); “qualificand”, or that which must

be qualified yiSeya); and “relatedness’sa@nsargg. For each of these was the
corresponding abstract entity: qualifierness, qualificandness, and relatedness.
The knowledge expressed by the judgment “This is a red flower” was then ana-
lyzed in the following sense: “The knowledge that has a qualificandness in what
Is denoted bythis is conditioned by a qualifierness rad and conditioned by
another qualifierness itowerness$

Various relations were introduced, such as direct and indirect temporal relations,
paryapti relation (in which a property resides in sets rather than in individual
members of those setsyamuparelation (which holds, for example, between an
absence and its locus), and relation between the cognition of a knowledge and
its object.

The concept of “limiterness’avacchedaka) was put to many different uses.

If a field has fire in one region and not in another, the Navyaydyproposition
would be expressed as: “The field, as limited by the reglopossesses fire,

but as limited by the regiorn A possesses the absence of fire.” In the manner,
limitations of time, property, and relation were also described.

The notion of negation was developed beyond specifying it with references to
its limiting counterpositive gratiyogin), limiting relation, and limiting locus.
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Questions such as the following were asked: Is one to recognize, as a signifi-
cant negation, the absence of a thing A so that the limiter of the counterpositive
A is not A-ness butB-ness? Gagesa believed that the answer to these three
guestions was in the negative. He, however, believed that the absence of an ab-
sence itself could lead to a new property.

7. Concluding remarks

The important role that logic has enjoyed in the Indian cultural area is due to
belief in the overarching Vedic system that knowledge is of two kinds: objec-
tive and subjective. All objective knowledge is governed by logic, whereas the
knowledge related to the experiencing subject is extra-logical or transcendent.
Since ordinary science must be objective, logic is essential in all philosophy and
scientific disciplines.

The philosophical systems of the Blya and the Véieska, together with the
philosophical school related to grammar, kept up a continuing debate over cen-
turies that led to the consideration of several subtle problems. The culmination
of the Indian logical tradition was in the Navya &la school.

References

[1] K.H. Potter (ed.),[ndian Metaphysics and Epistemology: The Tradi-
tion of Nyaya-Vaisesika Up to Gangesa. Delhi: Motilal Banarsidass and
Princeton: Princeton University Press, 1977.

[2] K.H. Potter and S. Bhattacharyya (edd»)dian Philosophical Analy-

sis: Nyaya-Vaisesika from Gangesa to Raghunatha Siromani. Delhi:
Motilal Banarsidass and Princeton: Princeton University Press, 1993.

[3] S.C. Vidyabhusanad History of Indian Logic. Calcutta: University of
Calcutta, Calcutta, 1921.

[4] S.C. VidyabhusanaHistory of the Medieval School of Indian Logic.
Calcutta: University of Calcutta, 1909.

[5] S. Kak, Aristotle and Gautama on Logic and PhysisXiv:physics/
0505172.



18

[6] S. Kak, The Architecture of Knowledge. Delhi: CSC and Motilal Ba-
narsidass, 2004.

[7] T. McEvilley, The Shape of Ancient Thought: Comparative Studies
in Greek and Indian Philosophies. New York: Allworth Press, 2002.

[8] J.E.M. Houben, “Bhartrhari’s solution to the Liar and some other para-
doxes.” Journal of Indian Philosophy 23: 381-401, 1995.

[9] R.P. Kangle,The Kautiliya Arthasastra. Delhi: Motilal Banarsidass,
1986.

[10] K.M. Ganguly, The Mahabharata. New Delhi: Munshiram Manoharlal,
1991.

[11] S.C. Vidyabhusanal'he Nyaya Sutras of Gotama, revised and edited
by Nandalal Sinha. Delhi: Motilal Banarsidass, 1990.

[12] B.K. Matilal, Logic, Language and Reality. Delhi: Motilal Banarsidass,
1985.

[13] S. Dasguptad History of Indian Philosophy. Cambridge: Cambridge
University Press, 1932.

[14] S. Kak, “Greek and Indian cosmology: review of early history.” In
The Golden Chain. G.C. Pande (ed.). New Delhi: CSC, 200&Xiv:
physics/0303001.

[15] B.K. Matilal, Nyaya-Vaisesika. Otto Harrassowitz, Wiesbaden, 1977.

[16] S. Kak, “Physical concepts in Samkhya and VaisesikaZlifa, Thought
and Culture in India (from c¢ 600 BC to ¢ AD 300), edited by G.C.
Pande, New Delhi: ICPR/Centre for Studies in Civilizations, 2@@X:iv:
physics/0310001.

[17] B.K. Matilal, Perception: An Essay on Classical Indian Theories of
Knowledge Oxford: Clarendon Press, 1986.

[18] K.K. Chakrabarti, Some Comparisons Between Frege’s Logic and Navya-
Nyaya Logic. Philosophy and Phenomenological Research 36: 554-563,
1976.



19

[19] B.K. Matilal, The Word and the World. India’s Contribution to the Study
of LanguageOxford: Oxford University Press, 1990.



