- [,

@*?@ m\/u&

Unleash the topper in you

UGC NET

PHILOSOPHY

v

NATIONAL TESTING AGENCY (NTA)

PAPER -2 || VOLUME -6

LOGIC, APPLIED PHILOSOPHY




UGC NET - PHILOSOPHY

9 Unit- 9 1.59

Logic
e Truth and Validity
e Denotation and Connotation
e Nature of Propositions
e Categorical Syllogism
e Laws of thought
e Classification of Propositions
e Square of Opposition
e Truth-Functions and Propositional Logic
e Quantification and Rules of Quantification
e Symbolic Logic: Use of symbols
e Decision Procedures: Truth Table, Using Truth-
Tables for testing the validity of arguments
e Venn Diagram, informal and formal Fallacies
e Proving Validity, Argument and Argument-form
e Axiomatic System, Consistency, Completeness
o Differences between Deductive and Inductive

Logic
10 Unit- 10 60-157
Applied Philosophy
e What is applied Philosophy? 60
e Philosophy of Technology 69
e Environmental Ethics 99
e Medical-Ethics 106
e Professional Ethics 113
e Media Ethics 124
e Legal Ethics 133

e Philosophical Counseling 144




[T
J&PHQ}UMAD on

nleash the topper in you

Unit- 9: Logic

NATURE AND SCOPE OF LOGIC

“Reasons are the coin we pay for the belief we hold,” so says Schipper in his monumental
work on Model logic. But reasons given are not always good enough. With reasoning we
produce arguments — some good, some bad — that often get converted in writing. Every
argument confronted raises this question: Does the conclusion reached follow from the
premises used or assumed? There are objective criteria with which that question can be
answered, in the study of logic we seek to discover and apply those criteria.

Usually logic is associated with Greek tradition and philosophy. Most of us think logic as a
branch of knowledge originated in ancient Greece. But this is not true since as a matter
of fact almost all great civilizations developed logic as an academic discipline. Ancient
Indians, Arabs, and Chinese made significant contributions to the growth and
development of logic. However, our study is restricted logic developed by Europeans over
several centuries.

VARIOUS DEFINITIONS OF LOGIC

The word ‘logic’ comes from the Greek word logos, literally meaning, word, thought,
speech, reason, energy and fire. But in due course of time these literal meanings were
given up to make way for more accurate meaning hinting at what we actually learn when
we do logic. This is how it came to be understood as a discipline dealing with thought,
reasoning and argument at different points of time.

It is our experience that emotional appeal is sometimes effective. But it has no place in
logic. Only appeal to reason pays effectively in the long run and which can be objectively
verified and appraised. One needs to discern the criteria involved in rational method. The
goal of the study of logic is to discover and make available those criteria that can be used
to test the correctness of arguments. Against this background we shall evaluate various
definitions of logic held at different times and their merits and demerits.

One of the definitions of logic states that it is the study of reflective thinking. This
particular definition was proposed by Susan Stebbing in her work ‘A Modern Introduction
to Logic’. She, surely, made progress over H.W.B. Joseph who regarded thought in its
ungualified sense as the main theme of logic when he wrote ‘Introduction to Logic’.
However, the fact is that one has to concede in both the cases that the content of logic is
essentially psychological and what is psychological is invariably subjective. This position is
unacceptable to any student of logic. A clarification is needed on this issue. One of the
important topics of logic is what is known as ‘Laws of Thought.” There are three laws of
thought, law of identity, law of excluded middle and law of of contradiction. On this
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ground, it is possible to conclude that at least indirectly logic deals with thought. However,
this is a mistaken notion. Laws of thought, in reality, have nothing to do with thought.
They merely show or demonstrate the nature of statements. Therefore even in this sense
thought cannot enter the domain of logic.

Another discarded definition of logic states that it is the study of the methods or principles
which we use to distinguish good (correct) reasoning from bad (incorrect) reasoning. As
it has been claimed ‘All reasoning is thinking but all thinking is not reasoning’. There are
many psychological processes that are different from reasoning, such as imagining,
regretting, day dreaming and so on. There seems to be same laws governing all these
activities, but they are not studied by logicians. Reasoning is a special kind of thinking in
which problems are solved and conclusions are drawn from premises. The logician is
primarily concerned with the correctness of the completed process of reasoning and only
with this species of thinking.

This definition does not imply that only a student of logic can reason well. Nor does it
imply that a student of logic necessarily does it. Just as an athlete need not be aware of
the complex processes going on inside his body while he performs the athletic fete,
people need not be conscious of the complex logical processes involved in reasoning
when they scrupulously perform the task of reasoning. However, a person, who has
studied logic, is more likely (there is no rule that he should do) to reason correctly than
one who has never thought about the principles involved in logical activity. There are
multiple reasons for it. To begin with, a student of logic will approach the discipline as an
art as well as a science, and he or she will engage herself in doing exercises in all parts of
the theory being learned. It is a continuous practice that will help the student fare better
and make him perfect. Second, a significant part of the study of logic consists in the
examination and analysis of fallacies, which may be viewed as quite natural mistakes in
reasoning. Knowledge of such pitfalls gives an increased insight into the principles of
reasoning in general and thereby we can avoid stumbling upon them. Finally, a study of
this discipline empowers the student with techniques and methods for testing the
correctness of many different kinds of reasoning, and when errors are detected, they are
removed at once. Again, problem with this definition is that whatever may be its merit, it
is also subjective because reasoning depends upon the person who reasons. If there is no
one who reasons, then there is no reasoning at all. Therefore this definition also does not
take us far.

As an alternative, logic was defined as the science of inference by some logicians. Though
this definition is better than the older definitions, even this definition is not free from
defect completely. Inference is a special form of mental activity. Its subjective nature
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becomes obvious when we notice that if there is some one who infers, then there is
inference; not otherwise. However, very shortly we notice that inference is not banished
altogether from the domain of logic and that it has a definite role to play in the
development of logic.

If so what is an acceptable definition of logic? Logic concerns with distinction between
good argument and bad argument. This itself constitutes the definition or essence of logic.
An argument always points to a certain relation between two sets of statements or
propositions. One set is called premise or premises and another is called conclusion. If the
conclusion follows from the premises, then the argument is said to be good; otherwise
bad. How do we know whether the conclusion follows from the premises or not? As in
the case of games here also total adherence to rules makes an argument good. Even if
one rule is violated the argument turns out to be bad. It only means that conclusion
follows from the premises only when all rules are scrupulously followed.

At this stage, we introduce a technical word. We say that the premises imply the
conclusion if the same follows from the given premises. Therefore implication is the
desired relation between the premises and the conclusion. Implication is not something
which is brought from outside. It is latent in the premises only. It is left to the intellect of
human being to discover or to extract what is latent. Implication is objective and,
therefore, man-independent because if it exists, it exists independent of any thinking
mind. No amount of effort on the part of thinking minds can impose implication when it
does not exist. It can only be discovered, but cannot be created. The process of
discovering what is latent is known as inference. Logic is not concerned with the process
as such, but with the end product of process, i.e., presence or absence of implication.

This will bring us to the crucial distinction to be made. Inference can be valid or invalid. If
inference has its basis in implication, then it is valid. On the other hand, if it does not enjoy
the support of implication, then it is invalid. However, there is nothing like valid or invalid
implication. Either there is implication or there is no implication. That is all. Secondly,
statements imply; they do not infer. On the contrary, humans infer; they do not imply.
Therefore any error lies only in human activity. No error can be discerned in the relation
between statements. In the third place, implication without inference (valid) is possible,
but valid inference without implication is neither possible nor plausible.

This sharp distinction has its tell-tale impact. Contrary to inference which is man-
dependent implication is man-independent. Suppose that logic is defined as a study of
inference. Then it becomes subjective. If | infer then only there is logic; otherwise not. On
the contrary, if implication replaces inference, then logic becomes man-independent and
hence objective. Rivalry between subjective and objective elements now surfaces. If
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knowledge is to be viewed as objective, then logic, automatically, ought to remain
objective. Therefore implication replaces inference when we are concerned with the
subject matter of logic.

Though inference loses its place in this scheme, philosophers like Russell continued to use
‘inference’ only. Later we will learn that we have only rules of ‘inference’ but not rules of
implication. The point to be noted is that in all these cases inference, paradoxically, means
implication only. It is very important that this point is borne in our mind throughout our
study of logic.

TWO TYPES OF LOGIC: FORMAL AND MATERIAL

Traditionally logic has been classified into two types 1) Formal and 2) Material logic.
Formal logic is otherwise known as deductive logic and material logic as inductive logic.
Formal logic is concerned with the form or structure of argument whereas material logic
is concerned with the matter or content of argument. When matter is irrelevant, material
truth also is irrelevant. What matters in deductive logic is formal truth. By formal truth
we mean logical relation between the premises and the conclusion. It is possible to know
this kind of truth without knowing the content of the argument. In this case, it is sufficient
if the argument follows the rules of the game. This whole explanation can be put in a nut-
shell in this manner. An argument consisting of only true propositions can very well be
invalid whereas an argument consisting of only false propositions can very well be valid.
It also means that in our study of deductive logic it is possible to know whether an
argument is valid or not without knowing the contents of the argument (and many times
this is what precisely happens) provided we are in a position to decide whether the
argument has followed all the rules are not. However, the case of material logic is
different. In this case it is possible to judge the truth or falsity of the conclusion only when
we know what the argument is all about. What is more important than the previous
statement is the controversy surrounding the relevance of rules. The burning question is
whether there is anything like rule or rules governing the structure of inductive argument
(for more details see, 1.4 of block 2). Suppose that there are no rules regulating inductive
arguments as maintained by some philosophers. Then inductive arguments are neither
valid nor invalid. If so, what is its status? A question like this is easier asked than answered.
Attempts to answer this question occupy a good deal of discussions on inductive logic.

SCIENCE OR ART?

Questions have been raised on the issue whether logic is a science or an art or both. Let
us stay for a while on this problem. In ancient times science just meant a systematic study
of anything. But today the term science has developed into a discipline distinct from
several other activities of mankind. Science has been defined as that branch of knowledge
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which aims at explanation of phenomena. Used in this technical sense, logic is no science
at all. Does this mean that logic is an art? Art is concerned with doing something. Logic, if
defined as an art, is so only in derivative sense. In order to decide whether or not logic is
an art we have to consider the aim of logic. Is the aim of logic to give us knowledge about
valid argument forms or to make us better thinkers? No one will deny that a study of logic
results in improving our reasoning ability. But there is a restriction. Just like a moralist
who may not himself be moral as a person, a logician may not be logical in his reasoning.
We can say that the effect of such a study is the acquisition of knowledge regarding valid
argument forms. It is not for logic to consider whether or not this knowledge is put into
practice. In view of this feature we can say that logic is a science and not an art. It is a
science not in the technical sense, but in a general sense.

POSITIVE SCIENCE OR NORMATIVE SCIENCE?

Granted that logic is a science, what type of science is it? Science has been classified into
two types, viz., 1) positive Science and 2) normative Science. Positive science describes
what the case is. Normative science, on the other hand, tells us what ought to be the case.
Let us now examine whether logic is a positive science or a normative science. Some
logicians consider logic to be a formal science and regard it as a normative science. Just
like object thought is made up of form and matter. According to Latta & Macbeath ‘the
form of thought is the way in which we think of things, the matter of thought is the various
particular objects we think of. A form is something which may remain uniform and
unaltered, while the matter thrown into that form may change and vary.

A normative science attempts to find out the nature of forms (standards) on which our
judgments of value depend. Normative sciences have before them a standard with
reference to which everything within the scope of science is to be judged. A normative
science gives us judgments of value, i.e., it tells us what ought to be the case. Logic has an
important normative aspect; but a norm or ideal in logic has a special meaning. The main
business of logic is to discover the general conditions on which the validity of inference
depends. In our discussion of logic we try to force these conditions on the way of arguing.
We do so because there are certain objective relations between statements. This means
that statements must possess a certain structure and there must be certain objective
relations between them if our inferences are to be valid. These structures of statements
and their mutual relations are pure forms, which serve as norms in logic. Traditional
logicians while considering logic to be a normative science meant that it is a science
concerned with those principles which ought to be followed in order to attain the ideal of
truth.

Some other logicians consider logic to be a descriptive science or a positive science and
not a normative science since it does not lay down any norm for thinking. Its nature is
description as it aims at describing and classifying various types of arguments.
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In fact the classification of sciences into positive and normative cannot be applied to logic.
Logic cannot be characterized either as positive or as normative science. If logic were a
positive science, it would merely describe different argument forms. Logic however, does
not do so. The logician aims to build a deductive system whose elements are logically true
propositions (tautologies). These propositions are purely formal and hence have no
reference to context. Similarly, logic cannot be considered normative. It does not search
for principles on which value judgments depend. In fact, the starting point for logic is our
ability to distinguish between valid and invalid arguments. The logician only makes explicit
the principles involved in valid arguments. This discussion reveals that positive-normative
distinction is not relevant in the context of logic.

LOGIC AND OTHER DISCIPLINES

Logic as a discipline has wide scope and this will be clear if we examine its relationship to
various empirical and social sciences. Logic is closely associated with almost all disciplines.
Some are very significant. Therefore a cursory reference to some of them is desirable.

Logic and Epistemology

Epistemology is that branch of philosophy which deals with theories of knowledge. It
investigates the structure, conditions, sources as well as limitations of human knowledge.
Epistemology, though, is not a formal science like logic since it must deal subjective
entities like belief it does make use of logic and its methods widely to form theories about
it. In fact there is a subdivision within epistemology called epistemic logic which specifies
the limits of logical norms applicable in epistemic situations. Though logic and
epistemology are interrelated, we cannot attribute any genus — species relation between
the two. Logic is the science of reflective thinking in so far as implications are concerned.
The province of logic is confined to certain formal methodologies. Epistemology consists
of a number of cognitive affairs which goes beyond logic. Similarly logic too extends
outside the concerns of epistemology.

Logic and Metaphysics

Traditionally, the subject matter of metaphysics is regarded as the nature of Being or
Reality. Since Greek times metaphysics has been conceived as the mother of all
knowledge and it is this subdivision of philosophy which examines every presupposition
of various sciences. For instance, physics assumes the existence of matter, motion, force,
time and space. It is metaphysics which takes upon itself this task of examining these
presuppositions of various sciences. The basic assumption of logic is that thought gives
knowledge. It is necessary that we enquire into this very presupposition. In this endeavour
metaphysics comes to our aid. Again it is common to make a distinction between real and
unreal. But inquiry into the basic nature of this distinction is not common. Metaphysics
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deals with this problem as well. Not only does it analyse the basis of all sciences, but also
provides a criterion of reality. Logic in fact stands between metaphysics and science.
Abstraction of the bases of the principles of science is done through logic which bridges
the gap between metaphysics and sciences.

Logic and Psychology: Tradition stipulates that logic and psychology are related on the
basis of the assumption that thought is a common factor to them. However, a crucial point
is missing in this correlation. The traditional approach is something like this. Psychology
takes up the study of origin and evolution of thought process by examining the functions
of animals, infants, abnormal persons, criminals etc. Its main concern is mind and thought
is a mental process. Logic gets confined to the study of inferential thinking of only normal
adult human beings. Again while logic attempts to abstract the forms in which human
mind thinks, psychology studies the actual process of thinking. The forms of thinking
which logic abstracts from our thought processes are not events in our mind and,
therefore, are not of interest to psychologists. Being a formal science, logic looks upon
those principles as regulative elements of reflective thinking. Psychology is concrete
because its subject — matter is concrete, i.e., actual psychological events. Logic is abstract
because its subject matter is abstract, i.e., forms of reflective thinking. Therefore in one
sense they are related and in some other sense they are poles apart.

Ironically, this is just a matter of history of psychology as well as logic because today
psychology does not regard mind as the topic of its concern and thought is no longer
reckoned as mental. It is at once transformed into a sort of neurological process though
its subjective nature remains unaltered. Only in this sense psychology studies thought.
And logic is anything but a study of thought. Hence it is really obsolete to relate logic and
psychology. Therefore logic and psychology are distinct disciplines and have nothing in
common. However, we can remark that there is something logical in psychology though
there is nothing psychological in logical enterprise. This is so because no science can afford
to be illogical and, admittedly, at least some sciences can progress without recourse to
psychological elements.

A question is frequently asked; which one has wider application; logic or psychology? This
is an unanswerable question. In one sense the province of psychology is wider than that
of logic since the former studies the entire activities of the human mind. In a different
sense logic is wider than psychology because the latter follows logical principles while
dealing with its own subject matter. The two sciences are mutually complementary.

Logic and Language

Language is only a means of expression, yet the nature of language affects logical thinking.
Just as the success of an operation depends upon the quality of surgical instruments apart
from the skill of the surgeon, the quality of the argument depends upon not merely the
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validity of the forms of thinking the agent resorts to, but on the language in which the
arguments are expressed as well.

Natural language performs multiple functions, like conveying information, evoking
emotions, stimulating action, making reference and so on. The structure of natural
language is so constituted that it enables the language to perform these diverse functions.
However, language of logic needs to convey only information. Hence it calls forth the use
of emotively neutral language. Logicians take extra care in using plain and non-
sophisticated language so that they just convey information, which is either true or false.
Logical statements pronounce that something is or is not the case. For instance, ‘Atom
has been split’ is a factual statement which carries a definitive truth-value. Logic demands
statements which convey exact information through a neutral use of language.

Language is so subtle and complicated an instrument that we often lose sight of the
multiplicity of its uses. But there is real danger in our tendency to over simplify. On the
staggering variety of uses of language some order can be imposed by diving them into
very general categories: the informative, the expressive and the directive. Among these
three uses, logic is concerned only with the informative use of language. Many
philosophers, however, have claimed that the structure of logic and language are
identical. Therefore, a better understanding of logic depends upon the elimination of
ambiguity and vagueness of language.

Logic and Physical Sciences

Of late, science and scientific culture seem to shape human life. The goal of science is to
study the natural events of various types and discover generalization regarding them. The
generalisations are utilized to yield comprehensive theories about the working of nature.
The procedure of science involves both observation of facts and reflective thinking. The
principles of logic help science to analyse the observed facts and draw valid conclusions
from them.

Logic and Mathematics

Let us briefly dwell on the background before proceeding further. Though the beginnings
of modern logic are found in the writings of Leibniz, it was not until the end of the
nineteenth century that logic discovered new path of development. The shift in track was
partly due to certain topics in mathematics which received the impetus and partly due to
the discovery of paradoxes. These developments resulted not just in the overlapping of
logic and mathematics, but at some point of time, it became ‘extremely difficult to draw
a non-arbitrary line between logic and mathematics’. In this section, only cursory
reference can be made to important milestones which led to constant interplay between
logic and mathematics.
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The ball was set rolling by George Boole when his work on ‘The Mathematical Analysis of
Logic’ was published in 1847. The essence of his work was with his treatment of the logic
of classes. This was followed by George Cantor’s investigations on theory of sets. What
made Cantor’s work on theory of sets significant were his studies in analysis in general,
and theory of trigonometric series in particular. However, the required breakthrough was
provided by Gottlob Frege when he attempted to base mathematics on pure logic. In his
own words, arithmetic is only a development of logic. Not only arithmetic became an
extension of logic, but also due to the discoveries of non-Euclidean schools of geometry
and certain paradoxes by Russell, Cantor and others at a later stage, mathematics itself
was regarded as an extension of logic and this thesis came to be known as Frege-Russell
thesis. This extension was described by Russell and Whitehead in their preface to the
‘Principia Mathematica’ as backward extension, thereby meaning extension to roots.

G. Peano tried a different route to connect mathematics and logic. Instead of trying to
secure a sound base in logic to mathematics, he analysed the methods of mathematics
which were structurally similar to the calculus of logic and in this way he tried to link the
two.

None of these attempts aimed at ‘mathematicising’ logic so much as ‘logicising’
mathematics. Consequently, logic became the foundation of mathematics. Serious
reservations against this theory came only from two quarters. Kronecker questioned the
ideas of Cantor only to challenge the ‘ostensible’ essence of mathematics because he
believed that Cantor’s theory was not mathematics but sort of mysticism, a view partly
endorsed by Cantor himself. Poincare was another philosopher who reacted in the same
spirit to Zermelo’s axiomatic set theory. Poincare’ argued that the nature of natural
number system is such that it is incapable of being reduced to logic. He was more
emphatically opposed to ‘reducing’ mathematical induction to logic. Surprisingly, he
argued that mathematical concepts should be built up inductively by proceedings from
‘particular’ to ‘general’. Perhaps he subscribed to the view that induction is not logic.

A brief reference to of mathematical induction mentioned above is relevant.
Mathematical induction is a misnomer because, in reality, there is no inductive element
at all involved here, even though the principle proclaims that ‘every natural number has
a successor’, i.e., if nis a natural number, then n+1 is also a natural number. This is the
essence of mathematical induction. This theorem involves rigorous logical proof which is
essentially deductive in nature with no semblance of inductive inference. It should be
mentioned that Poincare’ did not oppose mathematics following deductive model.
Following a certain logical method is not the same as reducing a certain science to logic.
Poincare’ was only against making the latter.
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If we go by the modern definition of mathematics as the science of formal proof or logical
demonstration, then the relation between logic and mathematics becomes very intimate.
Both logic and mathematics are formal sciences. They deal with relations between
propositions which are independent of the content of the propositions. In arithmetic, for
instance, we may use numbers to count anything. What we actually count makes no
difference to counting. Thus two plus two will be four whether we add books, balls, tables
or anything else. Since the relations with which logic and mathematics deal are
independent of content these sciences are able to use symbols in place of words. Also,
both logic and mathematics deal with relations which are applicable to actual as well as
possible objects.

Further, both logic and mathematics are deductive in character. They begin with certain
axioms and deduce conclusions from them. Moreover, the method of both is a priori.
Though both logical and mathematical operations may take place with reference to any
empirical entity, knowledge of the principles of these disciplines is not gained by
observation or sense experience. Such knowledge is called ‘a priori’, i.e., independent of
experience.

DEDUCTIVE AND INDUCTIVE LOGIC

Traditionally arguments have been classified into two types, viz., deductive and inductive
arguments. Accordingly there are two divisions of logic, viz., deductive logic and inductive
logic. Deductive logic has arguments that consist of premise or premises and a conclusion.
In a deductive argument the conclusion necessarily follows from the premises.
Furthermore, it is the characteristic of the deductive argument that if one accepts the
premises one has to accept the conclusion. Such arguments are available in mathematics
and geometry. Deductive argument is not concerned with truth and falsity, but it is
concerned with validity and invalidity or consistency and inconsistency of arguments.
Validity and invalidity are characteristics of arguments whereas truth and falsity are
characteristics of propositions.

There is another kind of argument which is known as inductive argument, the concern of
inductive logic. According to one group of philosophers, inductive arguments are found in
empirical sciences such as physics, sociology, psychology etc. This view is hotly debated.
Law of causality constitutes the very basis of inductive arguments. Generalisations and
predictions are the objectives of inductive arguments. Generalization is an important
parameter of inductive logic. Therefore a brief description of what it means is necessary.
Suppose that | observe ten crows which are black. Then | jump to the conclusion that all
crows are black without observing other crows. Therefore the conclusion includes and
goes beyond observation. Such conclusion is called generalization. Therefore mere
acceptance of the truth of premises do not warrant acceptance of the truth of conclusion.
The conclusion is rendered probable because it may be true or false. This is how
probability enters the field of inductive logic.

10
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CONCEPT AND TERM

Language is the external expression of intention, thought etc. It is the means of
communicating our ideas to other people. In logic, by language we mean only the verbal
expression of our ideas, either spoken or written. The Greeks seem to have used the word
‘logos’ to denote ideas as well as speech. This clearly shows the close relation between
language and thought. As Grumbley has rightly pointed out, thought and language are
closely connected just like how principles of life and activities of a living organism are
connected. Clear thinking and accurate language help each other.

Further, it is language that gives thought a name and an abiding reality as a permanent
possession. It is popularly said: ‘Thought lives in language’. The multitudes of objects that
we see around cannot be remembered unless certain names are endowed to the ideas of
those objects. The nature of thought is such that it gets dissolved unless we put them in
words. Language not only structures thought by codifying them, but also does the service
of preserving them for future generations. It enables us to split complex ideas into atomic
ones to analyse and thereby understand them. Hence the philosophers often comment
that logic and language are the two sides of the same coin. In order to understand
complex ideas we split them into simple words. Words like chastity, nationality, religious
are just a few examples to convince ourselves that words can stand representing
condensed expression of complex thoughts pregnant with many ideas. In this unit an
attempt is made to understand how words, concepts and terms play a decisive role in our
study of logic.

CONCEPT, WORD AND TERM

It is necessary to distinguish between word, concept and term. Concept means a general
idea. There is difference between the two ideas represented by the terms ‘student’ and
‘astudent’. The term ‘a student’ refers to a particular student in an indefinite manner and
it is essentially singular in usage. The term ‘student’ is applied in general to all those who
undertake studies. The common and essential attributes which are found in every
particular individual of the class are thought of separately, and thus we get a concept. In
brief, the concept stands for general ideas. When expressed in language concept becomes
a term. Judgment is the process of relating two concepts. For instance, the two concepts
‘water’ and ‘cold’ may be related and the result is the judgement, ‘water is cold’. A
judgment when expressed in language is called a proposition.

Sometimes it is said that concepts are mental entities. They are not visible. Conception
or simple apprehension is the function of human mind by which an idea of a concept is
formed in the mind. It is a process of forming mental image of an object, e.g., you see an
elephant and form an idea of the elephant in the mind.

11
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The formation of concepts involves the fallowing processes.

(1) Comparison: Different entities are compared with one another so that the attributes
they share in common and those on which they differ can be specified. This process
enables the agent to find essential attributes of the concept and distinguish them
from what are merely accidental.

(2) Abstraction: The next step is to abstract the essential characteristics. This is purely an
intellectual exercise.

(3) Generalization: The third step is to generalize the result of abstraction because
obviously not all objects belonging to any given class are observed.

(4) Naming: The final step is to give a name to the generalized group of common
attributes, so that it becomes easy to retain the idea of the concept in our mind.

Regarding the nature of conception, there are three views prevalent in metaphysics,
Realism, Conceptualism and Nominalism. According to realism there is a corresponding
real substance to every concept. This view is attributed to ancient Greek thinkers like
Plato. Conceptualism is the view according to which conceptions are not real things but
only general ideas. Nominalism is the view according to which conception are merely
general names, not general ideas.

What is a word? A word consists of a letter or combination of letters conveying
determinate meaning. A word may consist of only one letter. e.g. a, |, or it may consist of
more than one letter, e.g., an, man, horse, mortal etc.

A name is a word or group of words which can become the subject or predicate of a
proposition. Every word cannot be called name, e.g., ‘or’, ‘before, ‘if’ etc. If we say ‘Before
has four legs’ it sounds stupid. Thus it is clear that all words can not become names while
all names must be words. Hobbes defines name thus: “A name is a word taken at pleasure
to serve for a mark which may raise in our mind a thought like some thought which we
had before, and which being pronounced by either, may be to them a sign of what thought
the speaker had before his mind”. Mill also speaks of two kinds of words: words which
are not names (as described above) and words which are names. He calls the latter term.

A term is a word, or a combination of words, which by itself is capable of being used as
subject or predicate of a proposition. A proposition is a declarative statement which is
either true or false but not both. A term is so called because it occurs at the boundaries
of a proposition. In the proposition ‘Gandhiji is the father of the nation’, ‘Gandhiji, and
‘father of the nation’ are terms because they occur at the boundaries of the proposition.
Traditional logic speaks of two kinds of words, viz., subject and predicate. In the example
guoted above ‘Gandhiji’ is the subject because the proposition says something about
‘Gandhiji’ and ‘father of the nation’ is the predicate because it says something about
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subject, i. e., ‘Gandhiji’. It means that subject term is that about which something is said
and the predicate term is what is said about subject term. Here ‘is’ is not a term because
it is incapable of functioning either as a subject or as a predicate. Also, names become
terms only if they are parts of a proposition as subject and predicate. Thus every word is
not term though every term is a word or a combination of words. Again, names may have
different meanings, but a term has only one definite meaning in a proposition. Outside
the proposition a term loses its significance and is merely a name. For example, Balance
means a weighing machine or whatever is left after expenditure. However, when we use
it in the proposition ‘Balance is a weighing machine’, it carries only one meaning.

There are three kinds words: Categorematic, syncategorematic and a-categorematic. A
categoremtic word is one which can by itself be used as a term without the help of other
words, e.g. pencil, clever, man, etc. In other words when a word is used independently
either as a subject or a predicate in a statement it is called as categorematic word.

Examples -
Roses are red. (Here ‘red’ is used as a predicate.)

Red is a color. (Here ‘red’ is used as a subject.)

All nouns including proper nouns are categorematic words. Let us look at a negative
example. Consider a statement; ‘roses are very colourful’, the word ‘very’ cannot be
independently used. We will not write ‘Roses are very’, it makes no sense. Nor can we use
it as a subject. Again, when we say some are red, we actually mean ‘out of many objects
only some objects are red. Although some appears to be a subject it really is not. We
understand it by the context in which the statement is made. ‘Maradona is a great football
player’. Here Maradona is used independently the subject in the statement. In these
examples the words ‘roses’, ‘Maradona’, ‘colourful’, etc., are categorematic words.

A syncategorematic word is one which cannot be used independently as term, but which
can only be used along with other words e.g., of, with, and, the, etc. It is a word that is
used as part of a subject or a predicate, or a word that joins the subject and the predicate.
Nouns, participles, pronouns, adjectives, etc., are categorematic words, while parts of
speech like preposition, adverb, etc., are syncategorematic words. Let us look at a few
examples. In the statement ‘Some people are funny’ ‘some’ is a part of the subject and so
it is a syncategorematic word. The word ‘are’ joins the subject and predicate, and it is also
a syncategorematic word.

Let us look at a few more examples: consider the statement ‘Computer is very fast’. Here
‘is’ and ‘very’ are parts of the predicate. They are syncategorematic words. In the
statement ‘the telephone is dead’, the word ‘the’ and ‘is’ are syncategorematic. Again in
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the example ‘the cat is under the chair’, ‘under’, ‘the’, and ‘is’ are syncategorematic
words. In fact all words other than nouns and emotive words like Ah! Ouch! Alas, are
syncategorematic words. In brief, a categorematic word is one which can be used as a
term by itself, without the support of other words and syncategorematic word is one
which cannot be used as a term by itself, but can form term only when joined to one or
more categorematic words.

A-categorematic words merely express some exclamatory feelings or emotions.
Examples: Ouch! Aha! Hurrah! Hymn! Alas! Oh! and similar such exclamations. The word
acategorematic may be jaw- breaking, but the words in this classification are pretty easy
to identify. It cannot become a term either singly or even when conjoined with other
words such as interjection.

This classification of words into three types have been determined by the presupposition
that subject predicate form is the basic form and all other sentences or propositions have
to be transformed into this form.

At this stage we need to introduce two very important notions: denotation and
connotation. In the first place terms are used to point out objects, to name and to identify
them, e.g., the term ‘man’ refers to all human beings. When a term is applied to denote
objects or show their number, it is said to be used in denotation. It means number, or the
reference of a term. As for example, the term ‘man’ denotes several individuals like Plato
Aristotle, Gandhi and others, and all men of past, present and future. Denotation is also
known as extension because it shows the extent or range of objects to which a term is
applied. All the objects to which a term is extended constitute the extension of a term.

Terms are used not only to denote objects but also to show their qualities. In other words,
terms are used to describe the object. Every term has a meaning. It stands for certain
qualities. The term ‘man’ for example, shows the qualities of man like, ‘animality’
‘rationality’ etc. The function of suggesting qualities possessed by this object is known as
connotation. Every term denotes certain objects and connotes certain qualities.
Connotation is also known as intension because it refers to general qualities intended by
a term. The extension of the term ‘college’ is all the various colleges, while its intention is
the various qualities describing the term, namely educational institution giving higher
education. When we say that connotation of a term consists of the attributes which
describe, a question arises as to which attributes are meant by the connotation. There are
three views regarding the exact meaning of connotation. 1) Objective view: according to
this view connotation means all the attributes actually possessed by the object, all known
and unknown. But since in logic we are not concerned with anything unknown, this view
is not useful. 2) Subjective view: according to this view we must mention all the qualities
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known to us. But the subjective position will cause variations regarding the actual qualities
of the entity and hence is not acceptable. 3) Logical view: according to this view
connotation means only those common, essential qualities of the object on account of
which the term is applied to the object. Non-essential qualities do not form part of the
connotation even if they are common to the whole class.

Let us see a few examples classifying denotation and connotation.

Examples: TERM DENOTES CONNOTES

Shoe All shoes a stiff outer covering of the foot
Knife All knives an instrument for cutting

Love No denotation Fondness, strong liking

Here are a few more examples of connotation and denotation of terms.
Common noun: ‘dog’

Denotation: all the animals to which the term can be applied.
Connotation: a wild or domestic animal of the same genus as the wolf.

Descriptive phrases always have a connotative meaning, but their denotation may be
definite, indefinite or totally absent. A definite description can be replaced by a proper
noun. Example: ‘The proximate island to the south of India’ can be replaced by ‘Sri Lanka’.
An indefinite description can be replaced by a common noun. Examples: ‘Baby lion’ can
be replaced by ‘cub’. ‘House for a dog’ can be replaced by ‘kennel’. Naturally if a term
does not denote anything (like the term ‘love’) the question of replacing by common noun
does not arise.

TERMS AS A NAME OF CLASS

If we view a term as a name of a class, the connotation of the term defines the essence of
that class, while the denotation refers to the members of the class.

Examples: jet, medicine, disease, sports

All these words are terms or classes. Consider one example. Jet is a class of objects. A
quality or qualities which make an object jet constitute connotation. All connotative
qualities together determine a class. A class may have sub-classes.

Example 1: disease — tropical disease, heart disease, skin disease

While ‘disease’ is a class it has sub-classes like ‘tropical disease’, ‘heart disease’, ‘skin
disease’ etc. These sub-classes may in turn have individual members or further sub-
classes. For example, the sub-class, ‘tropical disease’, has as members ‘malaria’, ‘typhoid’,
‘cholera’ etc. ‘Typhoid’ is a sub-class having members like ‘para-typhoid’ etc.
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