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ERRATA.

-The student is requested to note the following corrections, made necessary

by unavoidable haste in printing:

Page 9, twenty-first line from top, insert ‘‘a part of ” before ‘‘what.”

Page 49, last column, third section, for *“Zj=0 or=0,” read ‘‘zy>0 or=0."

Page 49, last line of foot-note, add to the end of the sentence the words,
““outside of y or of z.”

Page 53, last column, last line of first half, for “;J q r4t” read * P 5 rad?

Page 58, fourth line from bottom, after ‘‘terms” add, ““or in being
made up of new combinations of terms.”

Page 64, first sentence after the first table, read, *¢ account must be taken
of the cases where xy=0."
- Page 68, third line from bottom, add, after ‘A is false,” the words, ‘ but
both cannot be false together.”

Page 73, sixth line from top, for *‘ Languages,” read ‘‘ Langunage.”



PREFACE.

This very elementary and fragmentary little work is intended
in the first instance l;}(')r some of my own students in English
Composition. The plan followed is suggested to me by several
considerations. Every teacher of composition knows that many
of the blunders of young writers are due to a defective appreci-
ation of the meaning of ﬁmguage. To remedy this defect we use
to some extent exercises in grammatical analysis, but expect still
more from the effects of practice in writing, and of experience in
general reading. All these means are valuable, in fact indispen-
sable. But there is room for the use of other means. Why, for
instance, should we not introduce, as a part of our instruction,
some systematic analysis of the meaning of sentences other than
grammatical analysis? Grammatical analysis is especially inter-
ested in the forms of speech,and in the traditions of the language.
We might do well to study sentences purely with a view to a sim-
ple and exact expression of their whole meaning. But if we wish
to do this, the best method is not far to seek. Logic, ever since
Aristotle (in fact ever since Socrates), has been concerned in part
with the meaning of language. Modern logical discussion, in each
of its two great streams: in the German Reform der Logik,
represented by such men as Lotze, Bergmann, Sigwart, Wundt,
and in the English post-Boolean Symbolic Logic of such men
as Prof. Jevons and Mr. Venn, is constantly adding something to
the clearness, to the elegance, to the completeness, and so to the
practical usefulness of the logical analysis of speech. Cannot
some of these results be made of use for our purpose ?
Ceomposition-teachers, however, often regard Logic as too
}I))hilosophic a science to be presented to elementary students.
oubtless much of the traditional logic, and yet more of modern
logical discussion, is beyond the province of the composition-
teacher. But may we not take up and present to our students so
much of logical doctrine as bears upon the meaning of language ?
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Some such task I had in mind when I resolved to write these -
pages; and a few fragments of this task have been in this book
attempted.

These lessons ar¢ therefore in no sense a text-book of Logie.
Of Logic as a philosophic science they tell nothing. They treat,
for instance, Terits as mere Names, although the author is at heart
no Nominalist. They treat inference as a higher form of the
interpretation of speech, wholly ignoring the philosophic prob-
lems of the theory of reasoning. But all this is a part of the
plan. Concepts, viewed in their expressions alone, must be
regarded as mere names, simply because we then abstract from
their inner nature, and speak only of their outer expression. And
just so, reasoning, expressed in speech, becomes part of the pro-
cess of the interpretation of language, simply because we then
regard it in no other light. The immediate aim of these lessons
is therefore to form and to direct the habit of reflecting upon the
meaning of speech. )

Little or no genuine originality is attempted in these pages. I
have tried to be independent in the choice and in the use of ma-
terial ; but for every idea in the lessons I am indebted to some
not very remote source. Most especially must I acknowledge
obligations to Sigwart’s Logik, to Lange’s Logische Studien, to
parts of Boole’s Laws of Thought, to Prof. Jevons’ text-books, to
the very suggestive essays of Prof. G. B. Halsted in the Journal of
Speculative Philosophy, and to Mr. Venn’s Symbolic Logic. The
last-mentioned booljio, by its critical and lucid discussion of the
whole subject, is of the very greatest aid to those who, like
myself, knowing little of mathematical method, desire to get an
understanding of the spirit of modern Symbolic Logic. My
examples in this book are largely my own; but the labor of
finding new examples is in fact now rendered almost wholly super-
fluous since the appearance of that great boon to all Logic teach-
ers, Prof. Jevons’ Studies in Deductive Logic.

BERKELEY, October 30, 1881.
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LOGICAL ANALYSIS.

CHAPTER L.

INTRODUCTION (§§ 1-4).

§ 1. THE COMPARISON OF DIFFERENT STATEMENTS AS A MEANS
OF DISCOVERING THEIR FULL MEANING.

We think that we understand our own speech, but a little trial
will convince us that our understanding even of very simple
English sentences is often imperfect, and could be greatly im-
proved by further study. A listener or reader is said to have a
perfect understanding of any statement when he is fully aware
just how much this statement adds to his previous knowledge, or,
in other words, just what the statement expresses, and just how
much it ¥mplies. Applying this test to our ordinary comprehen-
sion of speech, we find that though we often feel sure that we un-
derstand a sentence very well, yet we are commonly much puzzled
when we have to tell how much new matter is added to our
knowledge by this sentence, and whether some other sentence is
equivalent to it, is implied in it, or contradicts it.

WHAT IS IT TO KNOW THE FULL MEANING OF A SENTENCE ?

To be sure, then, that we understand a sentence, we must be
able to say, when any new and equally well-understood sentence
is put beside the first, whether the new sentence is in meaning
equivalent to the first, or consistent with the first, or deducible
from the first, or opposed to the first. Yet other questions may
be asked about the relative force of two sentences; but these are
enough for the present. Let us explain what we mean by them.

If I say: Bacon was not the author of “ Hamlet,” I may be re-
quired to answer the following questions:

First: Does this sentence convey the same meanmg as the fol-
lowing sentence : The author of “ Hamlet” was not Bacon? Or
~ does either of these sentences express or imply more or less than
the other? The answer is, in the usual way of understanding our
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speech these two sentences are exactly equivalent ; i. e., they ex-
press and imply the same meaning. You can use either you
please. There may be some rhetorical reason for choosing one
of the two. In sense they are identical.

Secondly: Is the first sentence equivalent to the sentence:
Shakespeare was the author of “ Hamlet?” Here the answer is
negative. The second sentence does not convey the same sense as
the first. :

-Thirdly : Is the sentence: Bacon was not the author of “ Ham-
let,” consistent with the sentence : Shakespeare was the author of
“Hamlet ?” The answer is, Yes. The two statements are not
equivalent, but they are not opposed. They may be true at the
same time. Statements that may be true together are called
consistent.

Fourthly : Is the first statement consistent with the statement :
Bacon.was the author of all the plays commonly called Shake-
speare’s plays? The answer is, No; if by Hamlet we mean (as
we do) one of the plays commonly called Shakespeare’s. For if
Bacon was the author of all these plays, then he must have been
the author of that one of them called Hamlet. But thisis denied
by the first sentence. Hence the two statements are inconsistent,
and one of them, at least, must be false.

Fifthly : Does our first sentence : Bacon was not the author of
“ Hamlet,” imply that some one else must have written Hamlet ?
That is, if the first sentence is true, must the statement be true
that, “ Somebody, not Bacon, was the author of “ Hamlet.” The
answer seems a little puzzling. Is it necessary to suppose that
Hamlet was written at all, or by anybody ? Of course we all be-
lieve that Hamlet had an author; but we are now asking only
what our first statement, taken all by itself, can be said to imply.
The answer seems to be this: The first statement, taken quite
alone, does not of itself imply that anybody beside Bacon wrote
Hamlet ; but the first statement, taken with another very simple
statement, viz., with the mere truism that somebody must have
written Hamlet, does imply that: Some other person than Bacon
was the author of “ Hamlet.”

Sixthly : Does the sentence: Shakespeare was the author of
“ Hamlet,” imply that Bacon was not the author of Hamlet ?
Answer, Yes; if it be understood that by the names Shakespeare
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and Bacon we mean different persons, and that by the words,
“the author,” we imply that there was but one author of Hamlet.
When one or more statements imply another, we say that this
other is deducible from the first. Thus then, that: Bacon was
not the author of “ Hamlet,” is deducible under the mentioned
conditions from the statement that Shakespeare was the author of
“ Hamlet.”

Seventhly : Does the statement: Bacon was mot the author of
“ Hamlet,” contradict the statement, Bacon was the author of

“Hamlet?” Answer, Yes. To contradict is to deny altogether
and expressly. Two contradictory statements are of course incon-
sistent.

The student might vary these questions indefinitely. If we
understand our first statement, and the new statements that are
to be compared with it, we shall always be able to answer such
questions ; our accuracy and skill in answering them is the meas-
ure of our understanding of our own speech. Confusion about
the exact meaning of what we say often lurks concealed under
our fairest speech ; but such confusion appears soon enough when
you begin to ask such questions as the foregoing.

In concluding this first section, we may briefly sum up what is
meant by calling two statements equivalent, consistent, or contra-
dictory, or by saying that one of the two implies the other. We
shall do this by a little table.

If, then, we have taken any statement as the one with which
we shall compare others, then :

A statement equiva-
lent to the first

A statement consist-
ent with the first

Astatement implied
in the first

A statement that
contradicts the first

is consistent with

may or may not be
equivalent to

may or may not be
equivalent to

is not equivalent to

" is implied in

may or may not be
implied in

is consistent with

is not consistent
with

is not contradictory
to

is not contradictory
to

is not con'tradictory
to

is not implied in

)

—

the first statement.
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§ 2. DiFFicULTY AND IMPORTANCE OF KNowiNG THE Exact
MEANING OF SENTENCES.

The very simple cases that have been mentioned illustrate what
we mean by consistency, contradiction, implication, and equiva-
lence, but do not illustrate the difficulties that often arise when
we try to apply these distinctions. It may seem an easy task to
tell whether two statements are or are not consistent; and it
would always be an easy task were we always clear about the
force of our own words. But so careless are we, that to examine our
own speech for the purpose of finding just what it means is one of
the most difficult of exercises. No study of nature or of man can
take the place of this dry work of self-examination. The lack of it
produces thousands of volumes of vague, hopeless error and wrang-
ting. The habit of being sure of what you mean is the secret of
a clear style, of good thinking, of useful discussion. But the
habit can be formed only through practice.

EXAMPLES OF THE DIFFICULTY.

We now come therefore to the task of exemplifying the diffi-
culties referred to. Take the sentence: All just men are happy.
Compare with this the sentence: No unhappy men are umjust ;
or the sentence: No happy men are umjust; or the sentence:
All wnhappy men are wnjust. Ask yourself as to each of
these sentences whether it is equivalent to the first, or de-
ducible from the first, or contradictory to the first, or consistent
with the first. Now, on reading each of these sentences, you
think that you understand what it means, and just what it means.
Yet on being asked to compare two of them together to see
whether they mean the same thing, or two different and opposed
things, or two different but consistent things, you find yourself
not only hesitating, but often failing altogether. People blunder
most astonishingly when they are are asked such questions. Yet
what is the ground for the pretense that you understand these
sentences if you can not answer the question whether any two of
them are or are not consistent or equivalent, or whether one says
all that another says, or more, or less than another says? If one
declares that he knows what a dime is, and also that he knows
what a dollar is; but adds that he does not know whether or no
a dime is worth more than a dollar: what shall we say of his
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knowledge of our national coinage ? If one knows what we mean
by horse, and also what we mean by bird, must he not be able to
tell us whether a horse and a bird are the same animal? And
just so, if one does-understand a sentence, ought he not to tell us
whether it means the same as some other equally well-understood
sentence ? If he can not tell us this, what is his understanding of
these sentences worth ?

REASON WHY A FULL UNDERSTANDING OF SENTENCES IS DIFFICULT.

If we try to think of the reason of all this difficulty in answer-
ing simple questions about the meaning of sentences, we may be
helped in seeing what we ought to do to conquer the difficulty.
The reason why we are so imperfectly aware of what our language
means is this: In speaking or in writing, in listening or in read-
ing, we think only of such part of the meaning of sentences as for
the moment is especially useful tous. If Isay: AU just men are
happy, I am thinking for the moment only about just men and their
good fortune ; not about unjust men, nor about unhappy men ; nor
am I thinking whether there are in the world more happy than just
men. Yet by my speech I imply something about some of these
other matters. The meaning of my words extends to other cases
than those that I have in mind. I am conscious of meaning some
one definite thing, and half conscious, or perhaps wholly uncon-
scious, of anything more. I have to take trouble in order to be-
come aware that beyond what I clearly think at the moment, my
words imply a good deal that I do not clearly think.

I must therefore find some way of making clear to myself my
whole meaning. I must be able in some systematic fashion to
analyze my speech, to see what is behind its first and most obvious
sense. That I have to take trouble in order to succeed in such
analysis, is no disgrace. Old habits are not to be overcome in a
day; and since habit has led me to neglect reflection on the full
meaning of what I say, I must correct habit by new habit.

IF WE OVERCOME THE DIFFICULTY, WHAT THEN ?

But two questions may here be asked. The student may first
wonder if we wish so to alter his old habits that whenever he says
anything, e. g., that all just men are happy, he shall forthwith be
not’ only conscious of what he himself at the moment means, but
also clearly aware of all that his words imply. The answer is,
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not at all. We do not wish to overburden the mind of one writ-
ing or speaking. Let him think of just so much of his meaning
as at the moment concerns him. But our object is to form such a
habit in the student’s mind that when he has written or said any-
thing, he shall be able to discover quickly and accurately whether
his words have expressed or implied any meaning that may be,
in ‘other ‘intelligible words, brought to his attention. You are not
bound to give a list of all possible things in heaven and earth, con-
cerning which your speech may imply something. But you
ought, when asked, to tell quite readily whether your speech has
really implied some suggested statement about a particular men-
tioned thing, if you understand what this mentioned thing itself
is. If you have said something and are asked, Does this that you
have said imply so and so? it is a disgrace for you to pretend to un-
derstand both what you have said and what is to be compared
with it, unless you are able to answer this question.

THE NEED OF OVERCOMING THE DIFFICULTY.

The student may, however, in the second place, wonder just
what will be the benefit that he is to derive from such exercises.
The benefit has already been indicated. If you can not become
aware of what your words mean, you can not be sure of saying
the same thing in any new words; you wander in obscurity when-
ever you write or speak ; your language is apt to be confused ; if
the subject is difficult, you are apt to become more and more per-
plexed the more you work over it, and the more you multiply
words. On the other hand, if you are in the habit of weighing
well your words, you proceed without so much waste of effort,
you know what you have said, and can say it all afresh in differ-
ent words, or can avoid useless and unconscious repetitions of the
same sense. And there is still another advantage to be gained
from such exercises.

AMBIGUITY AND ITS AVOIDANCE.

Our language is full of tendencies to ambiguity. Words have
double meaning, phrases double force, and constructions may be
ambiguous in ways without number. Language, like the law of
the land, is a very wise and wonderful product of centuries of
progress. But we know that in practical life cases constantly
arige for which old laws give no strict rule; so that knaves can
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evade the law, honest men and good citizens unwittingly stumble
into a violation of the law, lawyers spend months in wrangling
over the law, and judges a weary time in deciding how the old
law applies to these novel cases. Just so in language. Past ex-
perience has decided what shall be our general fashions of speech.
These fashions the grammarians and rhetoricians try to reduce to
rule. If they succeed they guide us in writing and speaking.
But their guidance is imperfect. As every new business transac-
tion may turn out to be an experiment at law, a test of the old
laws, and perhaps even a ground for modifying them, so every
new sentence that you write or speak is an experiment in language-
building, a test of old speech-fashions to see whether they will
enable you to express your new meaning. If you succeed per-
fectly in adapting the old fashions to your new needs, you have a
good sentence. But if, either because you lack skill in applying
the old fashions to your new meaning, or because the old rules of
speech are inadequate, your language does not follow the old rules,
the result is imperfection and perplexity. If you break gram-
matical rules, we may leave you to the'tender mercies of the
grammarians. But if, while speaking or writing grammatically,
you otherwise fail to adapt your language to your meaning, the
result is weakness, obscurity, or ambiguity. Of these failings the
last is the most fatal, and it constantly besets inexperienced
writers. How shall we learn to avoid ambiguity ? The first way
is clearly this: We must learn to know ambiguity when we see
it. Given any ambiguous expression, we must be able to state
with perfect clearness both or all of its meanings. Such practice
will enable us to recognize quickly any ambiguity in our own
statements, and to unravel the tangles of ambiguous speech in the
statements of others. One finds, however, that students do not
always readily accomplish such work. Show them an ambiguous
sentence, and they are so confused by the ambiguity, which they,
vaguely feel, as to be unable to see clearly what two meanings the
sentence has. They reverse the proverb: Because of the forest
they fail to see the trees. Practice, then, in the analysis of all kinds
of speech will best prepare us to overcome the difficulties of am-
biguous speech. And if we carry to the work of composition the
mental skill and accuracy that are to be attained through such
analysis, we shall be surer of ourselves and of our ability to write
well.
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CLEAR WRITING AND CLEAR THINKING.

Every student of composition ought to bear constantly in mind
that good writing results from clear thinking. Knowledge, practice,
and a clear head produce a clear style. But the clear head is the
essential thing. Without a clear understanding of what your
words imply, you will write heavily and muddily; with a clear
understanding of what your words imply, you will write either
respectably or not at all. But constant analysis of sentences
and phrases is one of the best possible means of cultivating the
habit of understanding clearly the force of language.

§ 3. MEANS OF ACQUIRING THE HABIT OF ACCURATELY UNDER-
STANDING SENTENCES.

The difficulties and uses of the habit of understanding what
sentences mean, have been pointed out in the foregoing. We
must now speak of the means by which this habit may be ac-
quired. These means are: (1) Grammatical analysis of sentences;
(2) Practice in the use of language; (3) General study of all kinds;
(4) Logical analysis of sentences. To the last of these means the
following lessons are to be devoted. We wish to compare in
value all four.

GRAMMATICAL ANALYSIS.

Grammatical analysis is of great use in forming habits of reflec-
tion upon the meaning of sentences. Yet grammatical analysis is
for the present purpose imperfect, because grammar considers less
the sense than the form of language. Perfect nonsense might be
perfectly grammatical. Or again, if words that have subordinate
value for the meaning of the sentence chance to be put in a gram-
matically important place, grammatical analysis warps the sense of
the sentence by making such words seem to be of the first impor-
tance. Thus if we say : Every school-boy knows that George Wash-
ington was a great and good man, we are doubtless not so much
making assertions about school-boys, as thinking of George Wash-
ington and of his character. Yet grammatically every school-boy
is the subject of the sentence. To bring out the true force of our
words, we must therefore make some other kind of analysis than
the grammatical one. Yet more, in grammatical analysis and in
parsing, many matters are considered that have nothing to do with
the sense of our sentences, but that have to do solely with the
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traditions of our language. Nouns and pronouns, for instance,
are grammatically distinct sorts of words; yet the noun Join,
and the personal pronoun ke relating to Jokn, have just the same
sense, and analysis of the sense alone would not distinguish the
two sorts of words.

Grammatical analysis therefore tells us both too much and too
little to suit our present purpose. Yet grammar is an indispens-
able preliminary to any extended analysis of the meaning of sen-
tences. Above all, Latin grammar, owing to the peculiar structure
of Latin sentences, is a very fine exercise in language analysis, and
must always be useful to any one that has yet to form a clear
style.

y THE OTHER MEANS OF ACQUIRING THIS HABIT.

Every study that cultivates clear thinking also helps to some
extent to form the habit of analyzing speech, and so conduces to
the formation of a clear style. But as no one ever becomes a good
lawyer merely by having lawsuits of his own to prosecute or de-
fend, so no one is apt to get a clear style merely by doing work
that would be furthered by the possession of a clear style. One
must reflect upon language in order to perfect himself in the art
of using language. It is not enough to use speech without study-
ing speech, any more than it is enough to be law-abiding in order to
become a good lawyer. Some people, again, expect to get the habit
of analyzing language merely by studying science, or by some
other useful mental work. They might as well expect to become
railway engineers merely by riding in railway carriages. Natural
ability will do very much ; but, in general, if we want to know a
thing we must study that thing. Nobody becomes a blacksmith
by looking at a shod horse or at a wheel-tire.

The force of our illustrations is, however, greater than has yet
appeared. Language differs from the law in this, that not every-
body need be a lawyer, while everybody ought to be a special
student of his own speech. And language differs from the black-
smith’s art in this, that we can find other people to shoe our horses
or to put tires on our wheels; but can find nobody to make our
own sentences. All alone and for ourselves we must frame the
sentences that are to express our own thoughts; just as all alone
and for ourselves we must digest our own food. Nobody can use
our language for us.
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Very important, simply indispensable, is of course the work of
practical composition, the actual expression of our own thought.
But we must not depend altogether on practice. Practice, unac-
companied by self-examination and theory, is blind. And the
theory that we most need for our present purpose is: Thke
systematic analysis of the meaning expressed and implied in any
given sentence or collection of sentences. This theory forms a
study by itself. This study we shall call Logical "Analysis.
We consider it a most important means for acquiring the habit of
understanding language, and the associated habit of writing
clearly. It can not supersede practice or general study; but
neither ought it to be superseded by anything. It will, as said,
form the subject of the following lessons. A word in conclusion
as to the meaning of the name. Logical analysis must have some-
thing to do with logic. But what is logic ?

§ 4. Locic AND 1TS CONNECTION WITH LOGICAL ANALYSIS.

Let the student have patience for a moment while we lead him
in a path that may seem a little new.

THINKING AND THE WAYS OR FORMS OF THINKING.

Look at the current of your own thoughts where you please,
and you will find yourself running on from assertion to assertion.
You are thinking, for example, about quail in the brush. “That
is the chirp of a quail. It was in that direction. They must be
in there. Not far away. If they fly up from that point, and are
shot, I shall not be able to get them. The brush is too thick. No
dog could get in there. Yes, my dogcould. He will go anywhere.
But last month he failed once to get through some such thorny
underbrush as this. Besides, there are the steep rocks beyond.
The quail will fall among them and never be found. I must wait
till they are out.” Such might be the train of thought of an
amateur sportsman. What is it made of? Assertions. They
follow in a stream. One of them suggests another, or gives the
reason for believing another. Now this form of a chain of asser-
tions or of judgments is peculiar to thinking, distinguishes think-
ing, for example, from mere feeling, but is independent of the
subject about which you are thinking. Of quail or of quadratics,
of money or of asthetics, of stars or of steel rails, of anything in
heaven or earth, you would think in the same way, viz., by mak-
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ing a series of assertions leading you to some conclusion about the
matter.” This making of assertions is therefore an universal fash-
ion or form of thought. Of such forms-of thought there are a
good many, and the science that picks them out, and that tells
us about them, is called Logic.

A FORM OF THOUGHT is therefore a way in which we must think
whenever we think at all. As men all have much the same sort
of eyes or of hands, whatever the race or business of the men, so
all have much the same sort of minds. All men walk on two legs
(or else are cripples); and even so all men think in a series of as-
sertions that are joined in some way more or less close (or else the
men are of unsound mind). © This that is common to all human
thought, this way in which we all do our thinking, is called by a
metaphor a form of thought.

Logic, being the science that tells us about these forms, is a very
deep and extensive science. But in one of its parts this science
here interests us. For human thought is expressed in language.
Logic must, then, show us how language expresses the various
forms of thought. And in order to do this, logic again must an-
alyze language in order to find what the language means. And
such examination of language we call LoGICAL ANALYSIS.

By means of this logical anmalysis, then; we shall find out in
what way language expresses thought, and what forms of speech

. correspond ‘to particular forms of thought. We shall thus be
studying language as an instrument for expressing meaning, or
we shall be analyzing language, <. ., taking our speech to pieces,
to see how and in how far it is of use to us in expressing our
thoughts. This kind of analysis would be identical with that
already described in the previous part of this lesson.

. SUMMARY.

‘We finish, then, with a restatement of our two definitions, and
with a summary of our previous discussion :

Locic is the science that tells us how men have to think, or
what are the forms and fashions in which all thought must neces-
sarily take place. Logic, in its entirety as a science, is too deep
and extensive a study for our present object. These lessons are
confined to the logical analysis of speech.

LoGiCAL ANALYSIS is the process of studying the structure of

sentences, in order to see precisely what meaning they express,
2
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and how they express this meaning. Or, logical analysis is the
science that teaches how language is used as an expression of
thought. These two definitions come to the same thing.

Logical analysis is useful as a study of language that has been
written by others,and as an introduction to composition. In fact,
since in analyzing sentences you are constantly restating them in
new forms, logical analysis is not only an introduction to composi-
tion, but is itself a practical exercise in composition.

CHAPTER II

WHAT IS A STATEMENT? (§§ 5-7).

§ 5. STATEMENTS AND THEIR MANY ForRMS—CONSEQUENT DIF-
FICULTY IN UNDERSTANDING STATEMENTS.

A statement may be for the first defined as any word, or com-
bination of words, that is either true or false. A single word
might be a statement ; thus, the cry, Fire! is often used to express
the meaning : That light yonder is caused by a large fire. Two
words often make a statement ; e. g., fire burns. Any number of
words might be put together in one statement. The only limit is
our power to understand the whole expression. But statements
are always either true or false, though we cannot always be sure
whether a particular statement is true or is false. Thus, if I cry,
Fire! meaning what people generally mean by the cry, then I
may be feigning, or lying, or mistaken, or correct. At all events,
however, my cry does or does not express the fact, is either the
truth or not the truth.

A statement as such differs from a command, a prayer, an ex-
hortation, or a question. Is that a fire? is a sentence neither
true nor false. Go home, is another sentence neither true nor false.
A statement is commonly, though not always, expressed in what
the grammarians call a declarative sentence, with a verb in the in-
dicative mood. '

By assertion or judgment is meant that which in the mind cor-
responds to the statement. The statement is the language used to
convey a belief. The assertion or judgment is the belief as it is in
the mind. By assertion, men do indeed sometimes mean the ex-
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pression of a judgment in language ; but we shall here use asser-
tion as a name for what goes on in the mind. I assert (or judge)
that the tide is rising : this means that I have such a belief in my
mind. I kave stated that the tide i8 rising, means that I have put
my belief into words; have not merely thought, but said that the
tide is rising.

MANIFOLD FORMS OF STATEMENTS,

Having made in my mind any assertion, I may use many forms
of speech to express that assertion. The forms may be nearly
equivalent in meaning. Thus, the following sentences are all of
them statements of nearly the same meaning, though they differ
greatly in rhetorical value:

A bad boy named, John struck James.

John, a bad boy, struck James.

James was struck by a bad boy named John.

The striker of James was a bad boy named John.

John, a bad boy, was the striker of James.

James was struck by a bad boy, who was nobody but John.

The bad John, a boy, struck James.

James was the person struck by the bad boy named John.

John, who struck James, is a bad boy.

We shall soon be able to see that such sentences do differ some-
what in meaning; but the difference does not now concern us so
much as the fact that any one of them might conceivably be
chosen by one narrating the facts that they all express.

One of the ways whereby we may make clear to ourselves the
meaning of sentences is, therefore, to express in new forms the
thought that the sentences contain. And,as we see, a great num-
ber of forms are easily suggested.

But this way of making clear the meaning of sentences is very
defective. The reason is that, after all, the new forms are apt to
convey a shade of meaning different from the original meaning.
Even in case of the same words I can often convey a different
sense by altering the accent of voice with which I read the
sentence.

Thus, to use an example of Bishop Whateley’s, if I take Mac-
beth’s reply to the call of the apparition :

“ Apparition. Macbeth! Macbeth! Macbeth !
Macbeth. Had I three ears I'd hear thee;”
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I can give this reply various meanings by altering the accent as
well as by altering not the accent, but merely the tone of voice.
Thus I may make the sentence mean or imply the following ideas:

If I had three ears (as some one else has) I would hear thee;
but I have not three ears.

If T had three ears I would hear thee ; but having only two ears
I cannot.

Of some other things I have three, but of ears I have only two,
and so cannot hear thee.

If T had three ears, I would hear thee (as it is I can but see
thee).

If T had three ears, I would hear thee; having only two ears I
shall hear somebody else.

All these various implications are possible, besides the one true
meaning of the words of Macbeth, a meaning that the student may
state for himself.

Much more, then, if the same sentence can mean many things,
will different wordings of the same thought be in danger of
meaning, or at least of suggesting, various things. If we want,
then, to be quite sure of our own meaning, quite sure that we grasp
the meaning of the sentences of another person, we must be ready
to reduce all sentences to some simple and universal form of state-
ment, to some form quite free from ambiguity and from confusion.
Given any sentence, I must be able to tell just what it means by
recasting it into a certain fixed shape, wherein there shall be no
mistaking of the meanings of the parts or of the whole. Is there
any such simple and typical way of making statements ?

§ 6. TuE TyricAL FORM OF ALL STATEMENTS.

In algebra, when a problem is stated in words, we are expected
first of all, to reduce the statement to the form of an equation or
series of equations. Thus: there is a sum of money from which
some one takes away 420 dollars. The remainder is shared
equally among several persons, of whom each gets 96 per cent. of
what he would have received as his equal share if the 420 dollars
had not been first removed, before the sum was equally shared.
What was thesum? A moment’s inspection gives us the equation
(x being the sum of money to be computed):

4

100 =420,
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And from this immediately follows the value of . Now such
discovery of the equation by which the problem is to be solved,
what is it but the expression of the fact that we understand the
meaning of the problem? An equation is the symbolic way of
expressing a perfectly well-understood mathematical statement. If
you know the meaning of some purely mathematical statement
when it is made in common speech, the equation or other symbol-
ical expression merely records your knowledge. If you do not
know the meaning of the statement, you in vain seek for the
proper equation.

Now, in ordinary language statements occur that are meant to
have a precise meaning. Is there not some way, similar in uni-
formity and simplicity to the mathematical equation, some way of
recording with perfect clearness and perfect freedom from ambig-
uity the meaning of any understood statement ? If there is such
a way, we shall be greatly helped by knowing it.

There is in fact a way, uniform, simple, and fairly exact, by
which we can show to others the kernel of meaning that we think
ourselves to have found even in the most complex declarative sen-
tence. We shall have occasion after a while to compare the re-
sults of this way with the results of mathematical procedure, and
we shall see the imperfections of the present way. But, for the
present, the approximately exact fashion of telling the meaning of
a sentence will suffice.

The way referred to is the following: Any declarative sentence,
however complex; any statement or group of statements, however
involved, can always be reduced to a single simple statement, or to
a series of simple statements, of the form A s B, or of the form
A i3 not B, where A and B may be anything or any notion of a
thing that you please, according to the meaning of the statement.

This abstract way of speaking may seem a little puzzling.
Example shall make clear our meaning.

Suppose that I say, John is strong. What is the meaning of
this statement ? Evidently this, that the person called John is a
strong person. Let A stand for “ John,” B for “a strong person.”
Then the statement evidently means that A s B.

. Suppose again that I say, Jokn strikes. What is the meaning
of this statement ? I can still express this meaning in my typical
form, if I let A stand for “John,” and B for the idea, “a striker,”
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or better, “a person now striking,” or “one that strikes.” Yet
again, if I say, John strikes James, my statement is still reducible
to the same form; for, John is a person mow striking James,
where John is A, and “a person now striking James” is B. In
short, if A and B are allowed to stand for anything in the uni-
vérse, if A and B may take the place of any noun, or of any
phrase or clause used as a noun, then there is no limit to the
variety of forms of statement that may be in this way expressed.
Thus: It 48 not good for man to be alone, might thus be reduced
to the simple form :

That & man should be alone is not a good thing.

= ~/ —

~

A 18 mot B
All that glitters is not gold, might thus be reduced to our uni-
versal form :
That which glitters and is gold is not everything that glitiﬁsj.
— J |\

Y g

A 18 mot B
God is mot in all his thoughts, as the sentence occurs in our
English Bible, is, as I believe, said to mean:
All his thoughts are (that) “ God is not.”
- — _J N ~ J
A 8 B
And such examples might be multiplied indefinitely. The re-
maining lessons are in fact full of examples.

ADVANTAGE OF REDUCING TO THE TYPICAL FORM.

This first suggestion of a method of stating every kind of
meaning in one simple and uniform typical sort of sentence will
possibly appear to the student at once novel and uninteresting.
What of importance do we learn about sentences by thus recast-
ing them? And how awkward and pedantic generally seems the
resulting form of expression! Who would say JohAn is a striker
or a person mow striking, instead of saying, Jokn strikes? But
awkward though the result be; inelegant, tedious, pedantic, in-
sufferable though the resulting sentences are, when you regard
them merely as sentences; still the process of reaching the result
is of great use, and the result itself is often very important. For,
first, you cannot thus recast a statement into this typical form
unless you force yourself to understand the essential parts of the
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main statement itself. If I give you a complicated sentence, and
ask you to restate it in this strict form, you must closely attend to
the main thought of the sentence before you can do what I ask;
while if you do attend to and clearly grasp this main thought,
you will easily perform what I ask. Thus the process of reducing
complicated sentences to the typical form of statement is a very
good test of your understanding of English, and a very good ex-
ercise in gaining an understanding of English. And then,secondly,
in no other way can you be so sure of having stated the exact
meaning of a complicated sentence. For, as we have seen, and
as we know from the rhetoric text-books, arrangement of words,
emphasis of voice, the associations suggested by various phrases,
all these interfere to color the meaning of what we say. If, then,
we recast a sentence into some familiar and pleasing rhetorical
form, we shall be apt to convey by our new words not quite the
same meaning as before. The danger, however, is less if we use
the simple, colorless, pedantic, disagreeable form of the typical
statement, A 78 B. We reduce the dangers from emphasis, from
rhetorical arrangement, from association, all of them to the lowest
possible degree. For, be it understood, there is, in the typical
proposition A is B, no more stress laid upon one part than wpon
amother part of the sentence. Rhetorical rules about emphasis are
to be excluded from any judgment passed on this typical state-
ment. A is simply A, B simply B, 48 or ¢s mot, means simply
what it means. The arrangement in this typical proposition is a
fixed one. A is the thing about which we are telling something;
and of A we declare that it is B. That is all that we say. Fur-
thermore, a third advantage of this reductipn is that if I am to
compare the meanings of several sentences, to see whether these
sentences conflict or agree in meaning (cf. the previous lesson), I
shall be at a loss how to go about my work unless I can first re-
duce all the sentences to some uniform and typical shape. The
purpose of these lessons will therefore require some such reduc-
tion of sentences to a typical form. And, finally, a great advan-
tage of this reduction of all statements to a typical form appears
in the fact'that by this means we make clearer to ourselves just
what a statement is. This last advantage must form the subject
of a separate section. '
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§ 7. TEE TypricAL FORM OF A STATEMENT AS AN ILLUSTRATION
OF WHAT A STATEMENT IS.

A statement, by § 5, is & word or collection of words that must
be either true or false. By §6 we find that statements are re-
ducible to the typical form A s or is mot 'B. A and B are any
words, or groups of words, with one condition only, viz, that the
word or group of words shall be a noun, or a substantive phrase,
or a substantive clause. A and B are then names. A statement
is therefore & grouping of two names with an 4s or an s not
between them. A statement tells us that the objects or ideas
called by the first name are also called (or not called) by the
second name. John strikes, i. e., John is a striker, or the person
called by the name John is also called by the name striker. ’'Tis
better to have loved and lost than mever to have loved at all, means:
To have loved and lost is a thing better than mever to have loved
at all; and this means that the state or condition that is called
by the name before the 7s, ought, according to the poet, to be
called by the name after the 2s. And so we might go on indefi-
nitely. But what is our result? This: Any sentence in which
there is one statement must be such that we can divide it into
parts, each of which has the force of a noun; and every sentence
that contains one statement must be such that we can express the
whole meaning of the sentence by uniting these two nouns by an
is or is mot. Or, again, a statement always tells us that two
names have or have not, in whole or in part, the same application.

SUGGESTION OF A TEST OF CLEAR WRITING.

These things being so, if a sentence pretends to contain one
statement, but if at the same time we cannot divide the sentence
into two substantive parts, connected by is or is not, the sen-
tence is faulty, and must be corrected. Errors of this sort are
very elementary; but they do occur in the essays of careless and
inexperienced persons. Thus, a sentence that lacks a grammatical
predicate, expressed or understood, is in the above respect lacking
in sense. Less childish, however, though still elementary; is such
a mistake as sometimes occurs in the use of the passive voice.
Yonder peak has often been referred to, but has mot yet been
told the mame of. This very glaring example illustrates the
mentioned blunder. Everybody sees the blunder; not everybody



CLASSIFICATION AND INTERPRETATION. 25

readily explains such a matter. Usage, of course, would be de-
cisive on such a point; but, usage apart, let us examine the sense
of the sentence. This is a sentence and must be reducible to the
form A is B. A is “yonder peak.” B is in the first half of the
sentence, “an object that has been referred to;” in the second
half, B is “an object not yet told the name of.” This second
name given to the thing that is called “ yonder peak,” is in reality
no name at all. Object is a substantive, expressing a clear idea.
The idea seen object is clear. Object told of is also a clear idea.
Object told the name of expresses no idea, but a confused jumble
of ideas. Object told of im respect of its name would be an awk-
wardly expressed, but clear idea. Object whose name has been told
would also be a clear idea, and one better expressed. The con-
fusion of the original statement would be possible only to one
that had never reflected on the nature of a statement.

But our purpose just now is rather to give the student a certain
habit of mind than to teach him at this point any particular rules
of composition. If we make clearly conscious what has been for
many of us an unconscious process, namely the process of dis-
covering when and why a given statement is complete and sensi-
ble, the result cannot but be of the utmost importance for the
art of composition. -

CHAPTER IIIL

EXERCISES IN THE REDUCTION OF STATEMENTS TO
THE TYPICAL FORM. CLASSIFICATION OF STATE-
MENTS. (§§ 8-10.)

§ 8. GENERAL CONSIDERATIONS BEARING UPON THE REDUCTION
OF STATEMENTS TO THE TypIcAL FoRrm.

a. DOUBLE MEANING OF THE VERB “To BE.”

The verb to be, as has long been observed by logicians, has two
meanings: To exist is the first meaning. But in our typical state-
ment A-is B, the 7s does not imply that either A or B has any
existence. The sentence, round squares are impossible, exem-
plifies this use of to be as the expression of the simple act of
affirming something. The two uses of the verb to be appear in
the same sentence in the familiar quotation: Whatever is, is right.
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The first <s in this sentence expressés existence. The second is
of the sentence connects the predicate adjective with the subject.
In the typical statement, A 48 B, 78 has the second meaning only.

As a consequence, whenever a statement occurs that contains 48
as a verb of existence, this statement needs some alteration to
reduce it to our typical form. The republic still is, means, there-
fore, when put into the typical form: The republic is a still exist-
ent thing. Here the 48 no longer expresses existence, and the
notion of existence has been put into the part of the sentence
succeeding the 4s.

b. SuBJECT, COPULA AND PREDICATE.

When we have reduced any statement to the typical form A s
B, A is called the subject, B the predicate of the statement; and
the 4s is called the copula.

¢. THE CoPULA ALWAYS IN THE PRESENT TENSE.

The student may ask what parts of the verb to be may serve
as copula. The answer is: All the persons of the present tense,
singular and plural numbers. The difference of am, is, and are,
is a difference, not in sense, but in form: a grammatical, not a logi-
cal distinction. If the language were to drop this distinction,
and were to permit the form ¢s in all three persons and in both
numbers, no logical obscurity would result; the sense of our state-
ments would be quite clear and wholly unaltered.

But the other forms of the verb fo be cannot be regarded as
having the same force as the present tense, and are not pure
copulas. If I say A was B, the was combines two offices, the
office of the copula s, and the office of a temporal adverb of past
time. The sense of the sentence may therefore be expressed in
the form, A s a thing having been B. As the secret societies
speak of a “Past Grand Master,” or as an Englishman might
speak of a man as “sometime Fellow of Christ Church College,”
or as we all speak of the “late lamented So-and-So,” just so we
may say: A is a past or quondam B. Such would be the mean-
ing of the statement A was B. In like fashion the statement A
will be B is reducible to the form A is a future B.

d. GENERAL RULE ForR REDUCING TO THE TYPICAL FORM.

The actual work of reducing any statement to the typical
form is one that depends altogether on our understanding of the
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statement. But to aid the student in gaining such an under-
standing, certain general suggestions may be useful. The most
general of these is the following rule: Notice in the given state-
ment what is the thing concerning which we are to-receive the
principal new imformation that the statement contains. The
name of this thing, including all the modifying words that help
to form or to limit our idea of the thing, will be the subject A.
Notice, in like fashion, all the parts of the statement that go to
form or to modify the idea of that which the subject is asserted
to be or not to be; these in proper combination will form the
predicate of the statement. Combine the subject and predicate by
48 or 48 mot, are or are not, am or am not, as the sense may re-
quire. The result will be the statement reduced to the typical
form. One ought to add, as a general caution, that the grammat-
ical subject must not be mistaken for the logical subject, and that
we must consequently look for the words that name the thing
concerning which the statement undertakes to tell us something,
not for the words that are in the nominative case.

e. OF THE LoGICAL CLASSIFICATION OF SENTENCES.

For the purpose of reducing complicated statements to the sim-
ple form, a preliminary classification of sentences will be useful.
This classification will consider sentences as contammg state-
ments, and will group the sentences according to the various ways
.n which they accomplish their work as vehicles for the expres-
sion of assertions. We exclude, therefore, interrogative and im-
perative sentences, except in so far forth as they may be rhetor-
ical artifices for the expression of assertions.

Sentences may contain one statement or several distinct sta,te-
ments. A sentence containing one statement we shall call a

*Logically Simple sentence. Grammatically, such a sentence may
be complex or simple. Lazarus died; Blessed are the merciful ;
It i am il wind that blows nobody good ; Thus conscience doth
make cowards of us all, are examples.

Slowly comes a hungry people, as a lion, creeping nigher,
Glares at one that nods and winks behind a slowly dying fire,
is a sentence containing but one statément.

A sentence that contains several distinct statements we call a

Logically Composite sentence. There was a man in the land of
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Uz, whose (=and his) name was Job, is an example. Another
example is: :
Love took up the harp of Life, and smote on all its chords with might;
Smote the chord of Self, that, trembling, passed in music out of sight.

The lines A and B are respectively equal to their opposites C
and D ; this is a composite sentence, containing two statements,
expressible by the equations, A=C, and B=D.

Sentences are again divisible in another way into conditional
and unconditional sentences, according as they represent some
statement or statements as true under certain conditions, or as true
without mentioned condition. Unconditional sentences are called
Categorical. Our typical form of statement is itself an uncondi-
tional or categorical sentence. Conditional sentences are either
expressly conditional or by implication conditional. Expressly
conditional sentences are called Hypothetical. If ’twere dome
when "tis done, then' "twere well it were done quickly, may serve as
a well-known though difficult example of an hypothetical sen-
tence. If A is B, C' 4s D,is a general expression of the hypothet-
ical form. The condition may be expressed as a temporal condi-
tion, 7. e., as one at times present, e. g.:

My heart leaps up when I behold
A rainbow in the sky.

Or again: While the sun shines, the birds sing.

Of sentences not expressly, but by implication conditional, the
most important examples are the so-called Disjunctive sentences.
These are sentences that affirm one of two or more statements to
be true, but that do not tell us which is the true one, or that leave
us to suppose that sometimes one, sometimes another of the state-
ments is true. Either Mohammed is a false prophet, or the Koran
18 the word of God, would serve as an example. Other examples
are: Animate life began on this planet either by a miracle, or by
means of a matural evolution from inanimate mature; This
murderer is either imsane or worthy of death; This student is
always either reading or reflecting. How these sentences are im-
plicitly conditional we shall see better hereafter.

Sentences are again classified as affirmative or negative. This
classification, one of very great importance, is sufficiently illus-
trated by the two shapes given to our typical form: A is B, A is
not B. We shall say much of it hereafter.

A\



CLASSIFICATION AND INTERPRETATION. 29

Sentences are once more classified according as they (1) simply
make statements, or (2) add to the statement some such idea as
that it is necessarily or probably true. Cesar paused on the
banks of the Rubicon, simply declares something as a fact of his-
tory. This straight line A B is mecessarily.the shortest distance
between A and B, adds to the mere assertion the thought that this
assertion is a necessary truth. Sentences of this latter class are
called Modal sentences.

We repeat in a summary the foregoing methods of classifying
sentences. Sentences are divided in the following four ways:

Logically Simple.

Logically Composite.
Unconditional.

Conditional. {

I. Sentences are {

II. Sentences are
junctive.

Expressly: H]ggthetical.

Implicitly.
Other Forms.
Affirmative,
III. Sentences are
Negative.

Merely Declarative.
IV. Sentences are { Declarative with the added Idea of Necessxty, or of Probabil-
ity, or of some like quality: Modal sentences.

These four ways of dividing sentences are actually not wholly
independent ; but we shall see their relations more clearly here-
after.

§ 9. SPECIAL SUGGESTIONS ABOUT THE MEANING OF SENTENCES :
SIMPLE SENTENCES.

a. NoN-CONDITIONAL SIMPLE SENTENCES AND THEIR CLASSES.

When we have to reduce to the typical form non-conditional
simple sentences, there may sometimes arise a doubt whether a
given sentence is best interpreted as having an affirmative, or as
having a negative force. The rhetorical use of the double nega-
tive in the following sentence will exemplify this perplexity:
This man camnot fail to attain his end, may be reduced thus:
This man 18 certain to attain, etc., or thus: This man s not other-

"wise than certaim to attain, etc. In such cases we must decide
from the context whether the primary and real intent of the sen-
tence is to affirm through the mere artifice of a double denial, or
whether the primary intent is to deny something that itself . hap-
pens to be expressed negatively. If I say, in response to an invi-
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tation, I shall not fail to go, my real purpose is probably to affirm,
with the emphasis of a double negation, my intention to go. But
if I am speaking with a friend about the conduct of some one
whose acts seem to my friend unkind, and if I say to my friend:
No, you are mistaken ; these acts are in truth not unkind: then
my sentence is primarily intended as a denial of my friend’s belief,
and only in the second place do my words affirm the kindness of
the acts that are under discussion.

In interpreting sentences for the purpose of reducing them to
the typical form, it is of importance to notice that logically simple
statements may have the following purposes: (1.) Such statements
may be sentences that name something, or that express a simple
recognition: This is the place. The Emperor of Russia i8 (or 48
called) the Czar. Yonder is San Francisco. (2.) They may be
sentences that declare something to possess a certain quality:
Thou art so full of misery. The stars were bright. (3.) They
may be sentences that describe an action. Such are the following
lines, if each one of the lines is for the moment viewed as form-
ing a simple sentence by itself:

The poet arose,
He passed by the town and out of the street;
A light wind blew from the gates of the sun,
And waves of shadow went over the wheat.

(4.) Simple unconditional statemeénts may tell us of a relation
between two or more objects, e. g.: The dew is on the grass. A 1is
equal to B. I have not been thy dupe, nor am thy prey. Above
the forest rises the snowy mountain. This is the Queen, not of
Russia, but of England. All these sentences aim to tell us that
some object stands, or does not stand, in a particular relation to
some other. The relation of the dew to the grass, the relation of
A and B, the relation of the speaker to the person addressed, the
relation of the mountain to the forest, the relation of this Queen
to England. Such are the matters concerning which information
is in these statements given. (5.) Simple unconditional state-
ments may tell us of a state of some object: e. g., He is awake.
(6.) Simple unconditional statements may separate the qualities or
actions or relations of objects from the objects themselves, and
tell us something about these qualities, actions, or relations: ‘Hon-
esty 18 the best policy. Alas for the rarity of Christian charity
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under the sun! (Here an exclamation amounts to a statement.)
Sweet are the uses of adversity.
‘ Sweet love, that seems not made to fade away,

Sweet death, that seems to make us lifeless clay;
I know not which is sweeter, no not I.

Such statements are called abstract statements. (7.) All the
sub-classes thus far mentioned tell of some fact that exists at a
certain time, but that may not exist at another time or under
other circumstances. The seventh sub-class of simple non-condi-
tional statements includes those that explain or illustrate the
meaning of a word, and that are therefore independent of time
and of place, e. g.: Charity suffereth long and is kind. A tri-
angle i8 a plane figure having three sides. Mam is rational.
Another way of dividing simple non-conditional statements there
indeed is, but owing to certain difficulties regarding the distinc-
tion of certain forms of simple from certain of the logically com-
posite statements, we for the moment pass over this division (cf.
infra, §9, d). To summarize our division thus far, we have men-
tioned of the logically simple statements:

1. Statements of Name. 4. Statements of Relation.

2. Statements of Quality. 5. Statements of State.

3. Statements of Action. 6. Abstract Statements.

7. Explanatory Statements.

To reduce these to the typical form, we note in each case the
class to which the statement belongs, separate the name of the
subject and prefix this name to the copula, and place after the
copula the name of the quality, action, etc., stated in some form
equivalent to the forms used in the original sentence.

b. LogicALLY SiMPLE CONDITIONAL SENTENCES.

The difficulty of logically analyzing conditional sentences is
usually for beginners considerable. Yet the whole difficulty can
be reduced to somewhat insignificant proportions by a few reflec-
tions. A sentence expressly conditional begins with an 4f-or
when-clause, and adds to this the statement of the consequences
of the truth of this conditional clause. If I drink this poison I
shall soon die. When the north wind blows the roses wither. In
such sentences as these something is affirmed or stated. What is
this something ? In the first example just given, I do not affirm
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that I shall soon die, and I do not affirm that I shall drink the
poison. Both statements may be false. But the whole statement
is true. What, then, do I state? I state that the consequence of
drinking this poison is death. In the second example I do not
affirm or deny that the north wind is blowing, nor do I affirm or
deny that the roses are withering. I affirm that the consequence
of the blowing of a norther is the withering of the roses. Thus,
in both the examples, my true subject is the consequence of some-
thing ; my predicate is the statement of the nature of this conse-
quence. Simple statements that are expressly conditional, are
therefore, reducible to the typical form as soon as we notice that
they mean that the comsequence of M is N, where M and N are
any appropriate names, or name-phrases or clauses, the one nam-
ing the condition, the other the consequent.

That this interpretation is fair, we may easily see by any ex-
ample of an expressly conditional sentence. But in some cases, a
still simpler method of reduction to the typical form is possible.
Thus in the sentence: If a man gambles he is not to be trusted,
the assertion made is equivalent to the assertion expressed by the
statement: A gambler is not to be trusted. Again the statement :
If that apple is sour I do mot want to eat it, is reducible to the
form: A sour apple is mot an apple that I like to eat. And, in
general, the statement : If M is N, M is also P, can be reduced to
the form: Any M of the N-kind s P, where N is an adjective-
modifier of M, and where the whole expression is reduced to the
typical form.

In sum, then, an expressly conditional sentence is reducible to
the typical non-conditional form as soon as we reflect on the
meaning of the one assertion that is implied in even the most
elaborate conditional statement.

The Disjunctive statements are more puzzling, and in fact not
simple statements. The wvisible heavenly bodies either are self-
lumimous, or are comparatively near to self-luminous bodies, or
both at once. This statement, we have said, is indirectly condi-
tional. At all events, this statement is not in the form A s B,
and seems to resist reduction to that form. But let us look
closer. If a visible heavenly body is not self-luminous, what do
we know of it? We know from the above statement that such
a body is comparatively near to some self-luminous body. The
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above statement, then, might be restated thus, reducing the ex-
pressly conditional statement now reached to the typical form:
Visible and not self-luminous heavenly bodies are comparatively,
near some self-luminous body. But this new statement is not a
perfect expression of the whole meaning of the previous statement.
Disjunctive sentences resist reduction to the typical form simply
because they are composite sentences. Containing two or more
statements they cannot be reduced to one.

¢. OF MODAL STATEMENTS.

When I say: This is the right road, my statement is a simple or
unmodified expression of my belief. When I say: This must be
the right road. This is probably the right road. This may be the
right road. This cammot possibly be the right road: in all such
cases I give my statement, what is technically called Modality :
that is, I add to the copula of the statement some adverb indicat-
ing the degree or the fixity of my belief. Such statements offer
special difficulties. To reduce to the form A is B, by leaving out
the modal adverb probubly, possibly, necessarily, ete., is to alter
the meaning of the actually made statement. Yet the adverbs
probably, ete., do not belong as modifiers to the predicate. What
kind of road would be a probably 1ight roud? Evidently a road
is either right or wrong, and probably modifies not the rightness
of the road, but my expression of belief. Hence, to escape the
dilemma, the best way would seem to be to regard the modal ad-
verb as a whole predicate by itself; the subject being a clause giv-
ing the statement in its non-modal, merely declarative form: That
this road s the right one, is probable. In like manner the state-
ment : This road must be the right one, would be reduced to: That
this road is the right one, is mecessary. ‘

d. THE TRANSITION FORMS BETWEEN THE SIMPLE AND COMPOSITE
SENTENCES.

Often it is a mere matter of punctuation, and one not capa-
ble of being reduced to rule, whether a given series of clauses
shall be regarded as separate sentences, or shall be regarded as
making up one composite sentence. We need not dispute over
such cases; for logical analysis is little concerned with the mere

freaks of composition. But there are sentences that seem to lie on
3
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the boundary between simple and composite sentences, and that
are of a nature to require special attention. Such are sentences
with plural subjects. If I say: You laughed, he laughed, and I
laughed, the expression is, according to punctuation, a series of
simple statements or a single composite sentence, whichever you
will. Suppose it to be the latter. Now the sense of this com-
posite sentence, the force of all three of its distinct statements,
could be expressed in the much briefer form: We «ll laughed
(supposing only that the we is understood by the reader to mean
the you, he, and I, and no other persons). Is this new statement
simple ? It is certainly equivalent to several distinct statements
taken together. But is it composite ? It is certainly a sentence
with one subject and one predicate.

The number and importance of such statements the student will
at once recognize when he thinks of the vast number of sentences
with plural verbs. In all such sentences we have cases where a
single clause is doing the work of many statements, by summariz-
ing in brief what it would take all the many statements to express
at length. If Isay: Seventeen arrests were made by the police, my
statement is false unless it sums up just seventeen simple state-
ments of the form: This arrest was made, this, this, ete. If I
say : AUl men are mortal, or, All planets revolve im elliptic orbits,
my statement is false, unless every one of a great number of sim-
ple statements is true. These simple statements are summarized
in the general one. They would be of the form: This man is
mortal. This planet revolves in an elliptic orbit.

Nevertheless grammatical and yet other considerations triumph,
and such plural statements are regarded not as composite, but as
simple. The many subjects are gathered up in our minds into
one, and of this one we affirm or deny. The resulting statement
is the equivalent of several statements, but is not explicitly
composite.

The mention of these composite-simple sentences enables us to
complete our list of the classes of logically simple sentences, as
these were mentioned in the first part of this section (v. § 9, @)
The simple sentences there considered all had for their subjects
single objects or qualities. But many objects or qualities may at
the same time be made the composite subject of which something
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is told; and, as a result, we have three forms of simple sentences
when these are classified according to the simple or composite
character of their subjects.
SINGULAR: A is B; A isnot B.
Logically Simple Statements : {PARTICULAR: Some A’s are B's.
UNIVERSAL: All A’s are B's.
In any one of these three classes might be found statements of
any one of the classes mentioned in § 9, a.

§ 10. SPECIAL SUGGESTIONS REGARDING THE MEANING OF CoM-
POSITE SENTENCES.

A composite sentence ought to be reduced to a series of co-
ordinate statements, A 48 B, and C is D,and E is F, etec. The
student will have already noticed that subordinate clauses do not
make a sentence logically composite, and that a sentence gram-
matically as complex as you will, having for example twenty
subordinate clauses, might still be logically simple, because it
might contain but one statement. To be composite, a sentence
must contain several distinet statements, and hence, must be re-
ducible to a series of co-ordinate statements of the typical form.

The following are some of the ways in which a sentence may
be composite:

a. By stating at once a general fact and exceptions to this
general fact. Example: All excepting John were present. Re-
duced form: John is « person not having been present; all the
others are persons having been present: two distinct statements.

b. By affirming or denying something of a certain subject
while at the same time confining the affirmation or negation to
this subject, and expressly excluding other subjects. Example:
None but the brave deserve the fair. Reduction: The brave are
deserving of the fuir. No persons mot brave are deserving of the
fair: two distinet statements.

c. By applying the same predicate to several expressly distinct
subjects. Example: 4 cargo of coal, a good ship, and three men
were lost in the storm. The reduction is obvious.

d. By applying to the same subject several distinct predicates.
Examples: Our birth is but a sleep and a forgetting. And Job
took up his parable and said. The reduction is obvious.

e. By uniting several co-ordinate clauses, with or without con-
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nectives. The way was long, the wind was cold, the minstrel was
wnfirm and old. Any grammatically compound sentence is an
example. Reduce each member separately.

Thus far we have mentioned the classes in the order of their
resemblance to simple sentences, beginning with the forms most
like the simple sentence in external appearance. There remain,
besides the disjunctive form mentioned in the last section (this
form will be better understood hereafter), two disguised forms of
composite sentences that have not found a place in our list : -

f. Co-ordinate clauses are sometimes introduced in the form of
relative clauses. Example: I met my brother, who (=and he)
had just seen you.

g. Co-ordinate clauses are sometimes disguised by apposition or
by participial or similar constructions. Beloved by all, the king
died. Tived of all these, for restful death I cry (Ought this to
be interpreted as a simple sentence?).

In both these cases the reduction is obvious if the meaning is

understood.
EXAMPLES FOR PRACTICE.

[The following sentences are to be reduced to the typical form. If they are
composite, the student should point out in what one (if any) of the above-men-
tioned ways they are composite. If they are simple, they should be classified as
in § 9. In either case, the student should say whether the sentence is or is not
conditional, affirmative, or modal. After a few exercises, the student need not
undertake to reduce any farther such sentences as contain merely a subject and a
neuter verb, or such as connect subject and predicate by a past or future tense of
to be ; since these cases are sufficiently near the typical form for most purposes.]

1. These two—they dwelt with eye on eye,
Their hearts of old have beat in tune,
Their meetings made December June,
Their every parting was to die.
2. There is nothing either good or bad, but thinking makes it so.
. Truth loves open dealing.
Had I but served my God with half the zeal
I served my king, he would not in my age
Have left me naked to mine enemies.
. It is impossible, within my limits, to discuss the question fully.
. Dryden and Pope are regarded by most as poetical classics.
. Smalé fowlés maken melodie,
. A knight there was, and that a worthy man.
Griseld is dead, and eke her patience,
And both atonés buried in Itaille.
10. Darkness was upon the face of the deep.
11, For thy sweet love remembered such wealth brings
That then I scorn to change my state with kings.

o ow

©ENS;m
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12, And other strains of woe, which now seem woe,
Compared with loss of thee will not seem so.

13. Some may be near unto goodness who are conceived far from it; and many
things happen, not likely to ensue from any promises of antecedencies.

14. I hold that the devil doth really possess some men, the spirit of melancholy
others, the spirit of delusion others.

15. Again, I believe that all that use sorceries, incantations, and spells, are not
witches.

16. Let me make the songs of a people, and I care not who makes their laws.

17. They who to states and governors of the commonwealth direct their speech,
I suppose them not a little altered and moved inwardly in their minds.

18. You see her eyes are open.

19. In behint yon auld fail dyke,

I wot there lies a new-slain knight ;
And naebody kens that he lies there,
But his hawk, his hound, and lady fair.

20. 1 dare do all that may become & man ; who dares do more is none.

21. That is Laertes ; a very noble youth.

22. If it be now, ’tls not to come ; if it bé not to come, it will be now.

23. She swoons to see themn bleed.

24. 'Tis a notorious villain.

25. It is the bloody business that informs thus to my eyes.

26. Then must you speak

Of one that loved not wisely, but too well;
Of one not easily jealous, but, being wrought,
Perplexed in the extreme; of one whose hand,
Like the base Judean, threw a pearl away,
Richer than all his tribe.

27. In the cool moments of reflection, Julian preferred the useful and benevolent
virtues of Antoninus; but his ambitious spirit was inflamed by the glory of Alex-
ander; and he solicited, with equal ardor, the esteem of the wise, and the applause
of the multitude.

NOTES ON THE FOREGOING EXAMPLES.

On 1: Notice that the geal subject of the lines is the two lovers; and that the
change of subject to hearts, meetings, ete., is a change for poetic effect. All the
statements have the same logical subject, and this should appear in the reduction.

On 2: Notice the force of the double negative: nothing. .. .but.

On 4: Consider carefully what is the principal subject. There are more ways
than one of stating the meaning in a non-conditional form.

On 6: Point out the difference of meaning produced by putting the emphasis
first on Dryden and Pope, then on most.

On 8: Remember the double meaning of ¢v be.

On 13: Conceived = supposed to be.

On 14: Is ] the logical subject?

On 15: The same question. AU are not=not all are=some are not

On 16: Let me make=if I make. Same question about [/ as in 14.

On 18: A similar question: Is you the logical subject ?

On 21: Composite statement; use of apposition.

On 22 and 23: Consider the real meaning of the infinitives.

On 24 and 25: What is the force of it in each of these sentences?



38 LOGICAL ANALYSIS.

CHAPTER 1IV.

TERMS AND THEIR CLASSES. (§§ 11-14.)

§ 11. NATURE OF TERMS : CLASSIFICATION OF TERMS.

In the typical form A s B, A and B are called the terms (<. e.,
end-words) of the statement. Logical analysis must take account
of the nature of these terms themselves. The branch of logical
analysis that treats of terms may be called TERMINOLOGY.

WHAT EXPRESSIONS MAY BE TERMS.

A term, as we have seen, is a name. Grammatically, a term may
be a word, a phrase, or a clause. On the other hand, however, not
every word, or phrase, or clause is or can be under all circum-
stances a term. Prepositions, for example, are not as prepositions
capable of being either subject or predicate in a statement. The
same is true of conjunctions. But adjectives, pronouns, certain ad-
verbs, and of course nouns, can be full terms all by themselves.
Words that need other words with them in order to make up
whole terms, we may call Partial Term-Words. Words that can
stand alone as terms, we may call Whole Term-Words. Dog,
good, up, may be Whole Term-Words. Of, to, and, are in nature
Partial Term-Words.

CLASSIFICATION OF TERMS.

Terms may be names of Things, of Qualities, of Actions, of Re-
lattons, or of States. A Thing is a group of facts so separate from
other facts, or so permanent amid the changes of other facts, that
we are inclined in our thoughts to grant this group of facts an in-
dependent existence, such as we ourselves have. A stone is a
thing, and so is a cloud. One is less inclined to call a wave a thing;
still less inclined to call a breath or a flash of lightning a thing,
and not at all apt to call a throb of pain or a twitch of a muscle a
thing. Complexity, separateness, and permanence are the chief
characteristics that together lead us to regard a group of facts as
a thing for itself. Of these characteristics, at least two together
seem necessary to the idea of a thing. That which many different
things have in common, and which at the same time endures a
good while with little change, we call a Quality. Lumps of sugar
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are things; their sweetness, a common characteristic that endures
in each lump, is called a quality. Men are things, their mortality
is a quality.. A quality cannot exist alone by itself; a thing can
exist or be thought of by itself. Qualities, however, are always
found in things; and things cannot exist without qualities.

Along with the more permanent qualities in things, there go
other facts that are more transient. A lump of sugar is sweet as
long as it is a lump of sugar; but it may be now warm and now
cold, now falling, now lying still, now my property, now yours,
now in Oakland, now in Berkeley : and yet all the time it is none
the less a lump of sugar, and sweet. The transient facts that
may thus be continually altered without destroying the things,
and without changing their qualities, are called, according to cir-
cumstances, states, actions, or relations. The differences among the
three may be best understood by examples taken from our own
personal experience. I am a thing: 4. e., I am complex, separate
from other things, enduring. I have certain qualities: e. g, I am
mortal, two-legged, of American birth. These facts are compara-
tively permanent. But certain facts in- my case are not perma-
nent. Sometimes I am sleepy, sometimes warm, sometimes pleased,
sometimes wet, sometimes ill. All these transient facts are my
states. Other transient facts there are in my case. Sometimes I
raise my arm, sometimes eat, sometimes walk. Transient facts
of this sort are called my actions. Again, there are other transient
facts, such as that I am near a table, above the sea-level by so
many feet, stronger or weaker than some fellow-being, and thus
related to other things. These facts are called my relations to
other things.

INDIVIDUAL AND GENERAL TERMS.

Terms that name any of these objects may name one object, or
any one of a group of objects. Socrates names a single thing.
Philosopher names any one (we know not what one) of a group
of things. Terms that name a single object are called Singular
terms, Individual terms, or Proper names. Terms that name
any one of a group of objects are called Generul terms, Class
terms, or Common names.

When a term names any one of a group of objects, whether
these objects are things, qualities, states, relations, or actions, the
objects are always grouped together in our minds, on account of
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their similarity. The name stands for any object that has cer-
tain properties; and these properties are had in common by the
whole group of objects for which the name stands. Man, color,
life, possession, flight, are such general terms. Man is a general
thing-name, and names any one of a certain group of things.
These objects are grouped in our minds because of their likeness
in certain respects: e. g., because of their rationality or their two-
leggedness. To call an object a man is to say that he has these
properties. Color is a general quality-name, and names any one
of the qualities, redness, greenness, blueness, etc. These objects are
grouped in our thought by reason of their likeness. Life is a gen-
eral state-name,and names any one of a large group of states,includ-
ing, for example, animal life and plant life. Possession is a general
relation-name. Flight is a general action-name, naming equally
the flight of birds and the flight of escaped convicts. All the ob-
Jjects for which any one of these general names stands are grouped
in our minds into a class, and that by reason of their similarity.

§ 12. EXTENSION AND INTENSION—DEFINITION.

Any general term, as man, applies, we see, to many objects, and
applies to them because they are in many respects alike. A gen-
eral term, therefore, reminds us of the objects, any one of which this
term is to name, and also of the properties that these objects have
in common. There are the objects called men, and the properties
possessed in common by men, and called human properties. Now,
the collection of the objects that are named by a term is called
the Extension of this term. The group of properties possessed by
the objects that the term names is called the Intension of the
term. The Intension is the measure of how much the term means;
the Extension is the measure of how many things the term names.
Frenchman means more than man, since a Frenchman must have
all the common properties of humanity, and must add the French
properties as well. But Frenchman names fewer beings than
man names. Frenchman has therefore more Intension and less
Extension than man. The Intension of a term is sometimes called
its Connotation ; the Extension is sometimes called Denotation.

DEFINITIONS.

To define a general term is to tell what it means, 4. e., how it is
used. We know what a term means when we know what it con-
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notes, 1. e., what its intension is, even though we are ignorant of
a great part of its extension. I have not seen all men, much less
all logarithms or triangles. Yet I know fairly well what is meant
by the term man, and I know quite exactly what is meant by
logarithm and by triangle. For I know the ¢ntension of these
terms. To define a term I must, then, tell what are the com-
mon properties possessed by the objects that this term names. A
definition is a sort of declaration of our purposes as to the use of
a certain word. Wesay, in a definition, “The name N shall here-
after be applied to anything that is found to have the properties
‘P, ¢, 7; and this name shall be applied to nothing that has not the
properties p, g, 7" “The name plane triangle shall be applied to
any object that is a plane figure, and that has three sides, and to
no other object.”

Into the subject of ‘the best methods of definition we can not

here enter. Our brief sketch of the nature of terms must pass
very lightly over many important points.
- When we have once defined a term, we have generally the
means of picking out from the world as many as we please of the
numerous objects that the term names. Thus, having defined
what I mean by triangle, I can notice as often as I please that
this or that figure is a triangle, and can thus discover a part of the
extension of the term triangle. The sum total of all the objects
that are named by the term, the whole extension of the term, will
be the class or group of objects corresponding to the name.

§ 13. THE RELATIONS OF TWO TERMS.

Two different names will, in general, be found to have different
connotations or intensions ; and hence, in general, different classes
of objects will be denoted by these terms; <. e., the extension of
the terms will not be the same. Let the two terms be A and B.
Then, in general, the names A and B will not have the same ex-
tension nor the same intension ; but will name different classes of
things. Now we may, by a very little stretch of
the imagination, suppose either of the two classes
to be represented by a circular figure, such as is
seen in the adjoining diagram. That is, we may
suppose that all possible objects in the universe,
that are according to the definition of A, to bear the name A, are
collected inside the circumference of this circle; and that no other
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objects are inside this circle. If A means man, then are all pos-
sible men inside of A, and no other beings are there. If A means
color, then all the color-qualities, and no other objects, are inside
of A; and so on. If B is represented in like fashion by a circle,
then the possible relations in space of the circles A and B will in
some degree correspond to the relations of the classes of objects
that are respectively called A and B. In particular, five possible
relations of the classes, and the five corresponding relations of
the circles, need our attention.

(1) The classes A and B may be wholly identi-

cal; 4. e., whatever object is called A may also be
AB. ) called B, and whatever is called B may also be
called A. Such classes are Man and Rational Ani-
mal; or again, Plane Triangle and Plane Figure
having three sides. The two classes, A and B, form then but one
class, and may be symbolized by one doubly let-
/A tered circle.
B (2) The class A may include among its mem-
C) bers all of the objects called B, as the class Man
includes among its members all the objects called
Frenchmen. Then the circle B falls within the
B circle A.

(3) The class B may include the class A, so that

the circle A will be wholly within the circle B.

(4) The class A may have some of its members
identical with certain members of B, and
some of its members not identical with
any B, while B may at the same time bear
the same relation to A. Such is the rela-
tion between the class Man and the class

Swift Runner, or between the class Student and the class Strong
Man. To symbolize this relation the circles overlap.
(5) The classes A and B may have no member in common.
Such is the relation of the two classes
Man and Oyster, or of the two classes
Prime Number and Integral Power of
Ten. To symbolize this relation the
two circles are wholly separated.
Either of two classes, then, may include the other; the two
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may be wholly identical, or only partially coincident, or wholly
exclusive. And these five relations are, as we shall see, of much
importance.*

ANOTHER METHOD OF SYMBOLIZING THE RELATIONS OF TWO TERMS.

The task of showing what are the relations of two terms, can
be aided by another use of the circle-diagrams. The utility of
this second method will be considerable when we come to analyze
the meaning of groups of statements. Suppose, as before, that
A and B are represented by circles. Suppose also, for a moment,
that A and B are classes that are partially coincident, as are the
classes Man and Swift Runner; then con-
sider what the diagram (4) of the previous
set of diagrams can tell us. It is easy to ‘
see, by simply observing the diagram, that
the paper adjacent to and within these cir-
cles is divided into four sections, as follows: First, the portion of
the paper outside of both circles; second, the portion inside of A,
but outside of B; third, the portion inside of B, but outside of A;
fourth, the portion of the paper that is at once inside of A and
of B. Now, if in A we suppose included all the objects called A,
and only these, then all the paper outside of A may be supposed
to include the objects in the world that are not to be called A.
If A means man, then the paper outside of A may be supposed
to be oceupied by birds, triangles, prime numbers, lizards, repub-
lics, stars, angels, and all other things, of whatsoever nature, that
agree in this, viz, that they are not men. Even so all the paper
outside of B is occupied by whatever is not B. This being under-
stood, the four sections of the paper will stand for four distinet
classes of objects, as follows: First, the objects in the world that
are neither A’s nor B’s; second, the objects in the world that are
A’s, but not B’s; third, the objects in the world that are B’s, but
not A’s; fourth, the objects in the world that are both A’s and B’s.

Into these four classes, be it observed, the whole world is ex-
haustively divided; any object that you may mention falls into
one of these four classes. Conversely, if two classes, A and B, are

* The foregoing improved method of applying the old-fashioned circle notation,
with the further application of the same method in the next chapter, is known to

me from Lange’s Logische Studien : cf. Mr. Venn’s Symbolic Logic, ch. I, especially
p- 30. See also Ueberweg, Logik, 4te Aufl., pp. 112 and 177.
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given, such that I can divide the world into four distinet classes,
each asreal as A and B, and if these four classes are, (o) things
neither A nor B, (b) things A and not B, (¢) things B and not A,
(d) things both A and B: then I may be sure that the classes A
and B are, as in the diagram, partially coincident and partially
non-coincident.

Hence, as the student may convince himself by trial, :f 4 and
B have to each other any other relation than that shown in this
last diagram, one at least of the four classes of objects just enu-

merated must vanish. For example, if A is wholly

B within B, then the world is completely divided

into three instead of into four classes. The three

@ classes are: First, things that are neither A nor B;

secondly, things that are B but not A; thirdly,

things that are both A and B. The class of things that are A, but
not B, vanishes.

In the same way, if A and B are identical, then the class of
objects that are A, but not B, vanishes; as does also the class of
objects that are B but not A. If B is included within A, then
the class of things that are B, but not A, vanishes. If B and A
are wholly separate, then vanishes the class of things that are
both A and B.

As a consequence, if we agree to represent

the vanishing of any one of the four classes

. in the annexed diagram by shading the sec-

tion of the diagram that represents the class,

then all five of the before-mentioned rela-

tions of A and B can be expressed by shading the appropriate

sections. If I shade the part inside of A, but outside of B, then

I indicate that the section of A’s that are not B’s, is to be de-

stroyed ; 4. e, that A is either wholly identical with B, or wholly

within B. If I then wish to indicate that A and B are in fact

identical, I must shade the part of the diagram inside of B, but
outside of A. And so I should treat the other cases.*

EXAMPLES OF CLASS RELATIONS.

We may exemplify the foregoing methods of notation by a few
concrete examples, Take the classes Animal and Organism.

* This method of using the circle-notation is Mr. Venn’s; cf. Symbolic Logic, ch. V.
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Their relation may be symbolized in either of the
two ways just described. We know that animals

are included among organisms, and that there are @
other organisms besides the animals. Hence the

circle organism will in one notation include the 0
circle animal, while, in the other nota- SEQOND METHOD.
tion, the two circles will intersect, but
out of the four classes indicated by the
intersection, one will be caused to dis-
appear by shading it.

As a second example, take the classes
Mammal and Fish. The two ways of
representing their relations appear in
the adjoining figures. Both diagrams
express the same fact in different ways.

SECOND METHOD,

As a third example, take the classes
American and Caucasian. In this case
the two methods of symbolizing the ‘
relations of the two classes, lead us to
the same figure.

. FIRST METHOD. SECOND METHOD.

As a fourth example, take the
classes Equiangular Triangle
and Equilateral Triangle. Call
the corresponding circles A and
L. The two methods of symbol-
izing the class-relations will lead us to the adjoining.figures.

ANOTHER NOTATION : IMPORTANCE OF THE SUBJECT.

The importance of thus symbolizing the relations of two classes
by some simple and exact kind of notation, will hereafter appear
very prominently. But even now the student can see the use of
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such notation as’an aid in the clear conception of the relative
meanings of two words. When asked to compare two synonyms,
such as difficulty and obstacle, or as assumption and presumption,
or as belief and credence, we go about our work much more easily
if we have a definite notion of the kind of comparison we are to
make. - Now to compare the meanings of two words, A and B, is
for the first simply to find out whether anything that is called A
is also called by the name B; and if so, whether there is any A
that is not called by the name B; and, finally, in case everything
called A is also called B, whether the names A and B have iden-
tical import, or whether there are things called B but not A. The
answers to these questions are clearly and simply expressed by
either of the foregoing circle-notations; and the fact that we
know how to express the relative meanings of two words by the
relative position of two circles, is of great aid to us in gaining a
simple and fixed notion of what it is to compare the meanings of
two words.

The importance of fixing the habit of regarding terms as names
for any one of a collection of individual objects, and the use that
we shall hereafter make of this way of regarding terms, both lead
us to suggest yet another notation for the relations of classes and
of the corresponding terms. This notation will be algebraic, and
as far as it goes will be essentially the same as that introduced by
Boole in his Laws of Thought, published in 1854.

Let the letters of the alphabet stand for any classes you choose.
Thus let 2 be the name of some class of objects. Then the exten-
sion of z will be the sum total of the things in the world that are
called by the name #. Now let all the things that you choose to
take note of, except those that are called «, be considered as
grouped together into one class. The most appropriate name for
this class will be not-z. Symbolize the class not-z by a hori-
zontal mark drawn over «, thus, #. Then all the objects that you
may choose to consider in the whole world will be divided into
two classes, viz., into & and 7, just as before all things were divided
by the circumference of a circle into two parts, the one represent-
ing a class, the other whatever might exist beyond that class. If
x means horse, then cows and conquerors and steam-engines, and
whatever other class you may choose to compare with the first,
will belong to #. In the same way let y name another class.
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Then ¥ may name the things that are not-y. But now what are
the possible classes that may be formed by

dividing all the objects of the world accord-

ing to the two classesz and y. Evidently, y

as the circle-diagram will show, the world

may have four classes in it, viz,

The objects that are = and y.
The objects that are « and 7.
The objects that are z and y.
The objects that are z and .

Perhaps some one of these four classes, perhaps some two of
them, may be found to be non-existent or impossible. But for the
first all four are possible, just as the intersection of the circles «
and y, until we know the facts about the relations of the circles,
must be regarded as possible.

Now, for the sake of convenience, let us assume the following
principles of notation: The class of things that are at once within
each of two given classes, shall be symbolized by writing together
the symbols of the two classes, just as in common algebra the
multiplication of @ and b is symbolized by writing a and b together,
as ab. Thus xy shall mean “the «’s that are also y’s”; Zy shall
mean “the not-w’s that are also y’s.” If 2 means Chinese, and
y means laundryman, then zy shall mean Chinese laundryman ;
ay shall mean laundryman that is not Chinese; and so on. The
order in which the symbols are written shall be in this case indif-
ferent, so that xy shall mean the same as yx. The symbol =shall
be used to connect class symbols that stand for identical classes;
so that we shall write: ay=yx; zy=y%; yr=2y, and so on of
all combinations. The symbol 0 shall be used to mean no class,
or, nothing at all. The equation £=0 shall hence mean that the
class = does not exist, or that in the possible world there is no
such class. The expression >0 shall mean, on the other hand,
that the class = does exist. We shall then be able to express the
following facts: With respect to the classes z and y, the world
may be divided into four possible groups of objects, symbolized
by the combinations, zy, Zy, 27, €7, or equally well by the pre-
cisely equivalent symbols, yx, yZ, yx, §&. But in particular cases
one or more of these groups may vanish, as we before saw in
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studying the circle-notation. Whatever one of them vanishes may
be equated to 0; and by this means, and by the use of the sym-
bol >, any one of the possible relations of two classes may be
symbolized.

Thus: the classes poor man and honest man are known to be
partially coincident and partially non-coincident. Not all poor
men are honest, nor all honest men poor. Let z be poor man and
y be honest man. Then, the world being divided into the four
possible classes, zy, 27, zy, =¥, the facts will be expressed by sym-
bolizing that all these four classes do exist, or by writing the
inequalities: xy>0, Ty >0, zy >0, £y >>0.

Again, the classes just man and highway robber being symbol-
ized, the one by z, the other by y, the facts will be expressed by
the notation, thus: zy=0, 2 >0, £y >0, 77 >0: since both the
classes x and y are actually existent. And thus whatever is ex-
pressible by the circle-notation is expressible by this notation.
~ The student may be helped by seeing all three ways of com-
paring two terms placed in close juxtaposition. This is done in
the following table :
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Relation Circle Notation. Circle Notation. Algebraic
Expressed. First Form. Second Form. Notation.*
1.{ Identity. @
Perfect
2-1 Inclusion. ‘
Perfect 2y>0 Ty=0
3.{ Inverted zy>0
Inclusion. 5 <)
. zy)O or=0
Partial 2y>0 zy>0
4.9 Inclusion. X zy>0
zy>0 or=0
2y =0 Zy>0
5.{ p Lotal 750
Exclusion. xy
= Zy>0 or=0

* Notice that we must take account in certain cases of the possibility that.either x ory
.should in:lude everything possible, or of the possibility that ay or yz includes everything..



50 LOGICAL ANALYSIS:

§ 14. GENUS, SPECIES AND DIFFERENCE: DIVISION.

‘When one class includes the whole of another, the smaller class
is said to be, in a broad sense of the term, a species of the larger.
Thus goose is a species of bird, sophomore is a species of student,
elephant a species of mammal, blue a species of color, and so on.
The larger class is then said to be a genmus with respect to the
smaller.

When two classes are related as genus and species, the genus has
the greater extension; the species the greater intension. The
species-term means or connotes more properties; the genus-term
applies to more possible things. Thus Frenchman means or con-
notes more qualities than man, but applies to or denotes fewer
objects.

The connotation of the species-term differs from that of the
genus-term by the addition of some new property. Thus, man
connotes more than does animal, 1. e., adds to all the properties
connoted by animal the property rationality; for men are ration-
al animals. Again, Frenchman connotes all that man does, but
adds the new properties implied in the qualifying word French.
The new property that must be added to the connotation of the
genus in order to complete the connotation of the species, is called
the Difference. The difference indicates the respect in which all
the members of the species differ from all the other members of
the genus. Thus, men differ from all other animals in being ra-
tional. Frenchmen differ from all other men in being French.

GENUS AND DIFFERENCE USED IN DEFINITION.

If we already know or have defined what any genus (e. g., an-
4mal) means, and if we then mention the name of this genus, and
add thereto the mention of some property (e. g., rationality) as
the difference that shall distinguish some species (e. g., man) of
the genus from all the other members of the genus, then we shall
have sufficiently defined this species itself. And hence one rule
of definition, simple in appearance, but not always very easy of
application, is this: To define any class of objects, find some known
genus to which they belong, and then mame the property that dis-
tinguishes them from all other members of the mentioned genus.
Or, again, a fair definition is found when we can mention an
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already known genus and a plain difference, that together con-
stitute the conmotation of the word we are to define. So man is
defined as a rational animal, plane triangle as a plane figure
having three sides, and so on. But, as said before, we are less
concerned here with the methods of definition than with the illus-
tration of the nature and the possible relations of terms.

DIVISION.

Since a genus is larger in extension, or is a larger class than
one of its own species, the genus may be considered as divided
in respect to any one of its species into two parts. Of these one
part comprises the whole of the species. The other part com-
prises all the possible members of the genus that do not belong
to this species. Or, using our previous notation, if = names the
genus and y one of its species, then the genus « is divided with
respect to this species into two classes, ¢y and xy. Or again, if
we use the symbol - to indicate that the extensions of two terms
are added together, or that a new class is made by uniting all the
objects named by the one term and all the objects named by the
second term into one group, then we may write the equation,
z == xy -+ xy. _

The equation & = ay -} 2y means then that z is exhaustively
divided into the two classes, the z’s that are y and the «’s that
are not y.

The operation of division may be in form yet more generalized.
Any class may be exhaustively divided with respect to any other
class whatever, be this other class a species of the first or not.
Only then, in some cases, one of the members of the division will
vanish, either from the world of possibility or from our real world,
and the division will turn out, not a false one, but a useless one.
Thus I can divide horses into horses that have wings and horses
that have not wings. But the class of horses that have wings
vanishes from our real world. In itself such a class is possible.
As a fact it does not exist. Let « and 2 be any classes whatever:
then = @z + xz. But, for all we know, one of these species of
« may vanish, 4. e., may be impossible. If so, we shall find out
the true relation of the classes # and 2. If zz =0, then we have
x = &z, which means that the classes z and z that is not z are
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identical. This result can be true only in case the classes 2 and
z are wholly exclusive of each other. If z = 0, then we have
@ = w2z, or the class  is precisely identical with the class z’s that
are z. This result must mean that z is either identical with 2z or
wholly included within z. The student can easily express these
results in the circle-notation.

Having given the division of « into « that is z and « that is
mot z, we can further divide each of the two classes zz and xzz
according to some other class, as u. Either zz or 2z may be re-
garded ss consisting of u and not w Thus, xz = z2u +2zu. And
wz = xzu + xzu. Hence we have a further division of z, thus:
® = xz -+ w2 = xeu + xou + wew + xzw. And so we might con-
tinue indefinitely.

Thus then we could divide the class animal with respect to the
two classes mammal and swift-footed thus:—Amnimals are as a
class, divisible into (1) animals that are both swift-footed and
mammals, (2) animals that are swift-footed but mot mammals,
(8) animals that are not swift-footed and that are mammals, (4)
ansmals that are neither swift-footed nor mammals. If x stands
for animal, y for swift-footed, and « for mammal, the above equa-
tion will precisely express this division.

A general rule can now be given for dividing any class « with
reference to any number of other classes, p, ¢, 7, 8, ¢, ete. This
rule will be plain if we mention the follawing principles: (1) Any
class as @, divided according to any other class as p, falls into two
possible sub-classes; divided according to two other classes, e. g.,
p and g, the first class falls into four possible sub-classes ; divided
according to three other classes, p, ¢ and 7, the first falls into eight
sub-classes, and so on. (2) These classes are shown in the annexed
table, where the division of « into sub-classes is given for two, for
three, for four and for five other classes. (3) Any one of the possi-
ble sub-classes may disappear if the relations of the terms are
such as to make it an impossible sub-class. Knowing that any
one of the sub-classes does disappear, we know something of the
relations of the mentioned classes.
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TABLE.
« may be divided according to
r pandg |p,qandr P q 7, ands Pq T s andt
into into into into into
z{’_’ (72 per |wars| (pars|pgrst| (mars
P ™ re per |pgrs pqrs|pqrst parst
£Classes. 15’2 par tpqrs pqrs|pgrst pqrst
re pgr | pgrs pgrs|pgrat parst
4 Classes. 1 ;qr ‘parn ) p-o;ra pq;at ;q;at
par |pars pgrs|pgrst paret
;Er @3;3 5;;3 pgrst ;q;st
a7 |pars)  pavs|pavei | | poveE
8 Classes. 16 Classes. pqrat pqrst
ogrsi| | pare
parst pqrst
pyret pgrast
pqrst ;E;at
pqrat parat
agrae| | perez
Povit) parer
382 Classes.

It is apparent from the above that when we thus divide any
class into sub-classes, the sub-classes exclude one another; and,
further, that if the sub-classes be taken altogether, they will pre-
cisely equal the class from whose division they spring. Thus, if
I divide mammals into carnivorous and not earnivorous mammals,
no carnivorous mammal will be found among the not carnivorous
mammals, and the carnivorous and not carnivorous mammals
taken together, will precisely make up the class mammals.

NOTE ON THE WHOLE CHAPTER.

We have treated terms in the foregoing as if they were names
with a fixed intension and extension, as if no ambiguity interfered
with our understanding of words. We have been treating ideal
terms. But the words of our common speech are nearly all am-
biguous or equivocal. Yet each meaning of each whole term-
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word must be capable of expression in a form as simple and rigid
as that in which the ideal terms of this chapter have been ex-
pressed. If, then, one is ever in doubt about the meaning of a
term-word, let him remember that he may not rest until he has
found so definite a meaning for this word as to render possible
an exact statement of the relation between the class of possible
objects denoted by the word in question, and some other already
known class of objects. Nothing less will in the least suffice.
X is not known to me as a class all alone. X is known to me as
in definite relation to some other class Y. Through the difference
of these two classes I learn to know each better. As a practical
direction, then, let the student bear this in mind: To be sure you
understand language, repeatedly compare various related terms
together, to see just how the classes named by them are related.
Use often for this purpose some form of notation. By persisting
in this habit you will free yourself from the danger of being con-
stantly led captive by ambiguous words.

EXERCISES ON TERMS AND THEIR RELATIONS.

1. Tell concerning each of the following terms what kind of object it names:
thing, quality, action, state, or relation. Also, whether it names a single object
by itself, or any one of a class of objects.

Picture Ferocity Protestantism
Hamlet Square Root Monarchy
Quiescence Omnipotence Ability
Motion Reality Size
Logarithm Flowing Fidelity
Dentistry Trend Wilderness
Insufficiency Talent Alcoran
Buddhism Jury Army
Astrology Anger Johnsonian English
Equality Liberty Nearness

Far North Death

Note on the foregoing list: A term may name a collection of things or a group of
qualities, or of relations, or of states, or of actions, and may name this collection
as a single object. Such a term is crowd. The student should classify these col-
lective names under the head to which belong the members of the group that they
name. Collective names may name single collections, or classes of collections.
If any of the foregoing words are ambiguous, let the student classify them in each
of their various uses.

2. Give the relations of the following pairs of classes, and symbolize each rela-
tion by all three notations: Steam and vapor; lifeand death; exclusion and secl '
obstacle and difficulty; elephant and useful animal; knowledge and belief; str ength
and power; incapacity and inability; offense and defense; liberty and license. In
case of ambiguity in the foregoing terms, take each termn in all of its important
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meanings, and compare each meaning of each term with each meaning of the other
term of the same pair.

3. Divide man according to the three classes Englishman, author, and critic, into
all the posalble sub-classes. . Divide quadruped according to the four classes strong,
hun‘_bry, carmvoroua, and rational; and point out what sub-classes disappear from
this division upon the supposition that men alone are rational animals, Divide
number according to the three classes prime nl&mber, even number; number less than
one hundred, and show what classes vanish from the list of classes as soon as you
consider their definitions.

Note: To save time, symbolize the foregoing classes by appropriate letters, and
use the table of divisions.

CHAPTER V.

THE DETERMINATION OF THE MEANING OF STATE-
MENTS. (§§ 15-18))

§ 15. GENERAL CONSIDERATIONS.

We now come to the most important part of our work. " At the
outset (v. § 3), we declared our work to be: Tke'systematw analy-
8is of the meaning expressed and implied in any given sentence,
or collection of sentences. To perform this task we first investi-
gated, in §§ 5-10, the nature of sentences as expressions of asser-
tions; and we reduced sentences to uniform typical statements,
or to series of such typical statements. " The typical statement
was an expression, though not a perfectly simple or exact expres-
sion, of the meaning of language. We observed, however (§7),
that the typical statement always tells us that two names have or
have not, in whole or in part, the same application. This general
observation would be itself of some aid in establishing the exact
meaning of any statement. But we had to study yet further the
names or terms themselves. In the last chapter we therefore
considered the relations that two names can bear to each other.
The relations, as there distinguished and classified, were definite
relations. The question arises: If we take once more the typical
statement A ¢s B, does this statement tell us definitely the rela-
tion between the two classes A and B? That is, does this state-
ment tell us which one of the relations expressed in the table of
the relations of terms (v. § 13) is the relation existing between A
and B? On the answer to this question depends our understand-
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ing of statements. Our business, therefore, is now this: We have
reduced statements to the typical form, and are to investigate
further the meaning of the typical form itself.

a. THE FoUR TYPICAL STATEMENTS.

In § 9, d, we divided logically simple statements into the classes
represented by the three forms: A 7s B (A being now the name
of a single object). Some A’s are B’s; all A’s are B’s. Each of
these affirmative forms had its corresponding negative. If we
now consider the meaning of these statements, it will be noticed
that the first and third forms, while differing from each other in
the character of their subject, agree in bringing the whole class
named by the subject into some relation to the predicate class (for
A used as the name of a single object, e. g., Socrates, can be viewed
as a class that has but one possible member). We may, then, treat
the first and third forms together, while we ask the question:
Into what relation to the predicate do these forms bring the sub-
ject? And to ask this question will be, as we have just seen, to
ask ourselves the real meaning of these statements. Let us
therefore, treat the Singular statement as an Universal statement,
in all our further discussion of the meaning of statements. We
shall have, then, to inquire into the meaning of the Universal and
Particular forms of statement, and each of these again will have
both an affirmative and a negative form. For the sake of brevity
we shall symbolize these four forms by four letters, long since
fixed upon by tradition for this purpose:

A =TUniversal Affirmative Statement: All z is y.

E=TUniversal Negative Statement: No x 43 y.

I =Particular Affirmative Statement: Some x is y.

O=Particular Negative Statement: Some x is not y.

To these four forms, then, or to groups of these four forms, all
sentences containing statements can be reduced (since all singular
statements are now to be classed under A). We are now to dis-
cuss the meaning of each of these four typical statements. To
discuss the meaning of each form is, we have said, to show what
definite relations among its terms are in it implied. After having
discussed each form separately, we shall pass on to discuss groups
of statements.
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b. INFERENCE, OR REASONING.

The task we have now before us is nothing more or less than
an account of the whole subject of inference or reasoning in so
far as the process of inference or reasoning is or can be expressed
in language. To infer is to pass in the mind from one assertion
to another, with a consciousness that one’s belief of the first as-
sertion warrants him in believing the second. If I say to myself,
that is a steep hill, and then think, I shall, therefore, grow weary
while climbing it, I infer. I pass from the first assertion to the
second, and hold the first assertion good ground for believing the
second. If I say to myself, the angles A and B are both equal to
C, and hence to each other, I infer. If I say, the ground s wet,
therefore it must have rained, I infer. Now the subject of infer-
ence or reasoning, as a mental process, the discussion of its nature,
its validity, its use, its forms, belongs to Philosophic Logic, and
lies beyond our scope. But men express inferences in language.
They say, the statement M is true, and hence the statement N
must be true. Now when are men able to say this? Intwo cases
and in two alone. If N be inferred from M, both being state-
ments, then either M contains or implies N as a part of its own
meaning; as the statement all men are mortal, includes as a part
of its meaning the statement, some men are mortal: or else the
statement M is first to be connected with some other statement
or statements understood, and then the statement N is contained
in M plus the other statements, as a part of their combined mean-
ing. So the statements John is angry and James is angry con-
tain as part of their combined meaning the statement: More men
than one are angry. A statement is inferrible from another state-
ment, or from a group of other statements, only when it is con-
tained in them as a part of their meaning. If inferences are
expressed in language, they therefore become a legitimate subject
for our elementary logical analysis. For all that we have to do
in order to tell whether a new statement of any sort whatever
can be inferred from a given statement, or from a given series of
statements, is: first to develop and to express the full mean-
ing of the statement, or of the whole series of statements, and
then to compare with this developed meaning the statement that
is to be inferred. If this new one is contained in the previous
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statements as their meaning stands thus developed, then the new
statement can be inferred from them; but if not, then no such
inference is possible from these statements. Furthermore, the
question whether any statement stands to a previous statement
in any one of the relations mentioned in §1, can always be re-
duced to a question whether some statement is inferrible from
this previous statement. The inquiry into the complete mean-
ing of statements is, therefore, an inquiry into all the possible
ways by which inference or reasoning can be expressed in lan-
guage. -

Students often look upon any discussion about the reasoning
process as of necessity a very dark discussion of mysteries. No
doubt there is much about reasoning, as a process of the mind,
that is at present very obscure and difficult. But to discuss the
reasoning process, as expressed in language, is a comparatively
simple matter. To see that one statement gives the reason for
another, is simply to see that the first means the second, or con-
tains the second as a part of its own meaning. Reasoning is, for
our purpose, just the act of saying what a given statement means,
or what several statements together mean.

¢. THE DIFFERENCE BETWEEN INFERENCE AND INTERPRETATION,

If what we have said be true, there is no essential difference
between inference, as expressed in language, and the interpreta-
tion of language. For the sake of convenience, we shall, however,
make the following distinction: By mere interpretation of
speech, we shall mean the substitution of synonymous words for
given words, and whatever else produces statements that have for
their subject and predicate terms denoting the same classes and
connoting the same qualities as are connoted and denoted by the
terms of the original statement. Thus, the process of reduction
to the typical form is mere interpretation, not inference proper.
By inference, as expressed in language, we shall mean whatever
produces statements that differ from the original ones, in having
for their subjects terms of different connotation and denotation
from the denotation and connotation of the original terms, while
the mew statements are still implied in the first as a part of their
meaning. Thus it is inference to say that since some English-
men are stubborn, some stubborn people must be Emglishmen.
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The boundary line between inference and mere interpretation is,
however, very blurred.

The vast importance of correct reasoning is everywhere ad-
mitted. Possibly the student may value our present task more
when he reflects that correct reasoning, expressed in language, is
merely a higher form of the interpretation of speech.

d. THE EXISTENCE OF CLASSES, AND THE MEANING OF THE COPULA.

A statement of any one of the four forms tells us something of
the relation between the classes X and Y. But, by § 8, a, the
copula of a statement does not tell us anything about the exist-
ence of the objects spoken of in the statement. And so, as it
seems, statements are to tell us what relations two classes bear to
each other, without letting us know whether there actually exist
such classes of objects as the terms name. This seems puzzling;
and it is an essential part of our task to explain such obscurities
as we find affecting our understanding of speech. The following
considerations may help to make the present matter clearer:* (1)
Although the copula does not, as copula, tell us whether or no the
subject and predicate are really existent classes, yet in many sen-
tences that contain the verb to be, this word acts both as copula
and as verb of existence. Thus,if I say, Socrates is ill; this
horse is swift ; am imscribed polygom is less than the circumscribed
circle, I seem to imply in each case the existence of subject and
of predicate. But here the statement is really composite, and
needs to be expanded into two parts: e. g., Socrates is a now
existing being, and this being is an 4l being. (2) When in any
way I affirm or imply the existence of the subject and predicate,
the context must show what kind of existence I attribute to both.
If I am telling about fairy-land, and say, there exist fairies with
siz wings, then the existence that I mean is a feigned existence
in my fancy. If we say, there exist only five reqular polyedra,
the existence mentioned is existence in space for our power of geo-
metrical imagination. We can conceive no more. If we say,
there is a city called San Francisco, then our statement refers to
the sort of existence with which we have to do in our every-day

* Cf. on this subject the views of Sigwart, Logik, bd. I, p. 94; Ueberweg,

System d. Logik, 4te Aufl., pp. 167, 168; Mr. Venn, Symbolic Logic, ch. VI. Every
one is here independent perforce, since authority is very conflicting.
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experience. (3) But from all the various sorts of existence must
be distinguished the validity that a typical statement X 48 Y has,
apart from the thought of any sort of existence other than the
possible existence of the objects or classes named in this state-
ment. If Isay, all z sy, I mean that even though there exist
no z’s in the real world or in any feigned world, still # and ¥ are
so defined, have such a connotation, that if any objects were to be
Sfound to correspond with the names, all the x-objects would be
Sfound imside the class of y-objects. When I say no « is y, I mean
that whether or no there do exist any 2’s or any ¥’s, in this or any
other world, z and y are so defined, have such a connotation, that
their extensions, if they have any, do not coincide in any part.
And so with the other forms. '

The circles with which we have symbolized the relations of
classes may be applied to the expression of statements. But then
it must be understood that the circles do not stand for collections
of real objects merely, but for collections of all the possible objects
that, by the definition of the term, could have the name of the
term applied to them. The circle called x means the collection of
all the real and possible objects that could have the mame .
Whether there are or ever will be such objects as =, we do not
say in any typical statement about z, excepting only in those
statements that have for their predicate the term existent thing.
We tell in all other typical statements only about the purely
ideal classes to which the names 2 and y apply.

When, therefore, we say 2y=0, or 7>0, or when we express
these symbols by saying, the class xF exists, or the class xy does
not exist, we must be understood to mean possible existence only,
not actual existence. If I say, no horses are winged or winged
horses=0, my statement does not tell whether or no there actually
exist horses or winged animals. My statement only says: Such
is our present definition of Lorse and of winged animal, that from
the class winged animal we exclude the class horse. So much,
then, for the explanation of the meaning of typical statements.
The statements made in common language are thus divided into
two kinds: (1) Statements that have as predicate the class
existent thing ; and (2) statements that have as predicate any
other class. Statements of this second kind tell us nothing about
the real existence of the classes that they compare, but only about
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the relations of these classes viewed as collections of possible ob-
jects making up the extensions of their corresponding terms. To
say that the class z includes the class 7, is to say that there are
possible more things that could be named z than things that could
be named y.

§ 16. THE WHOLE MEANING OF A SIMPLE STATEMENT REFERRED
TO ITS SUBJECT- AND PREDICATE-TERMS AND TO THEIR NEGATIVES.

We shall now consider simple typical statements of the four
forms, A, E, I, 0. In case of each form we shall set forth the
whole meaning of a single statement of that form, considered
with reference to its subject- and predicate-terms and to their
negatives. Thus, we shall take the form A, All z i y. We shall
consider what this one statement, viewed by itself, tells us about
x, about y, about objects mot x (or z), and about 3. So we shall
do with the other statements, arranging our results in some con-
venient order.

a. CLASS-RELATIONS EXPRESSED IN A, E, I, and O.

In order to find what A, E, I, and O respectively tell us about
the relations of their terms, let the student first look back at the
table of class-relations in § 13. We shall hereafter refer to the
various relations in that table by their numbers. Thus relation
1 shall mean the relation of identity between two classes, and
so on. The class A in that table shall now be called z, the class
B shall be 3. To say « bears to y relation 2, shall mean that «
is included within . To say x bears to y relation 8, shall mean
that = includes y. For the present let attention be fixed on the
first column of the table.

A: All = 18 y, tells us that « is wholly included within y. But
z may be a part of y or the whole of y. Thus, in the statement
all men are mortal, men are only a part of the class mortal, which
includes many other actual and possible classes. In the statement,
all equilateral plane triangles arve equiangular plane triangles,
the subject and predicate can be proved to be identical classes,
A therefore leaves it undecided whether the relation of z to y is
1 or 2. But the relation of 2 to y¥ must in A be either 1 or 2, and
cannot be 3, 4 or 3.

E: No x isy, tells us that the relation of x to y is relation 5,
and can be no other.
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I: Some x is 4, leaves it quite undecided whether the relation
of « to y is 1, 2, 3 or 4, but excludes the relation 5. Thus in some
equilateral triangles are equiangular, the relation of subject to
predicate is relation 1. In some men are mortal, the relation is
2. In some mortals are men, or or some winged creatures are
birds, the relation of subject to predicate is 3, where  is the
subject-term. In some men are strong animals, the relation is 4.
But never in case of I could the relation be 5.

O : Some z is not y, leaves it undecided whether the relation of
x to y is 3, 4 or 5, but cxcludes 1 and 2. Thus in the statement
some winged beings are not birds, where winged beings = z, and
birds = y, the relation is 3. In some men are mot strong ami-
mals, the relation is 4. In some sheep are not carnivorous, the
relation of subject to predicate is 5.

b. THE CrASs RELATIONS STATED CONVERSELY.

To tell how the predicate of one of these statements is related
to the subject, is now an easy task. But to do this is to answer
the question, “From all x is y, what can we infer about y?” or is
to answer the questions “From some z 4s y, or from some x is not
¥, or from no x s y, what can we infer about y? To answer these
questions is to discover the converse of each of the above statements.

Let us notice the following facts:

If = bears to y relation 1 then y bears to « relation 1.

If @ €« « y « 2 t:( y 3 {3 @ €« 3'
If @ « “« y « 3 « y “« « @ 3 2'
If T « “« y « 4! « y « « @ “« 4'.

If @ ¢ « y « 5 “« y « “« x {3 5'

These facts are evident on mere inspection of the circle-diagrams
of the first column of the table in § 13.

Hence, since A leaves it doubtful whether & bears to y relation
1 or relation 2, the predicate y of A may bear to « the relation
1 or the relation 3, and we know not from A which is the true
relation of y to &, whether 1 or 3. :

In like manner, since E tells us that # bears to y relation 5,
the predicate y of E must bear to « the relation 5.

Since I tells us that the relation of z to y may be 1 or 2 or
3 or 4, but cannot be 5, we can infer as the meaning of I that the
predicate y may bear to = one of the relations 1 or 3 or 2 or 4, but
cannot bear the relation 5.
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Since O tells us that the relation of « to y may be 3 or 4 or 5
but cannot be 1 or 2, y, the predicate of O, may bear to  one of
the relations 2 or 4 or 5, but not the relations 1 or 3.

Hence, to summarize :

Proposition. Relation of z to y. Relation of y to «.
A (1) or (2). (1) or (3).
E (5). (5).
I (1), (2), (3), or (4). (1), (3), (2), or (4).
() (3), (4), or (5). : (2), (4), or (3).

c. CONVERSE STATEMENTS.

The single statement that expresses in one of the forms A, E,
I, or O the possible relation of the predicate of a former state-
ment to the subject of that statement, is called the converse of
the former statement. The subject of the former statement is
made the predicate, the predicate of the former statement is made
the subject of the new statement.

The converse of A must be (v. the above summary) a statement
whose new subject (the old predicate of A) bears to the new pred-
icate one of the relations 1 or 8. Only a statement of the form
I can leave doubtful whether its subject bears to its predicate the
relation 1 or the relation 3. Hence, the converse of A must have
the form I, and may be stated by writing a sentence of the form
I with y for its subject and « for predicate.

For like reasons the converse of E must have the form E, and
the conyerse of I must have the form I. The converse of O, if it
existed, would have its subject bearing to its predicate any one of
the relations 2, 4,0r 5. A simple statement that permits the sub-
ject to bear to the predicate any one of these relations (leaving
doubtful which is the real relation), cannot be found in any one
of the forms A, E, I, and O. Hence the converse of O cannot
be stated in any one of the simple forms A, E, I, or O. Hence,
we can write:

The converse of all « is y is some y is .
“ « “ moxisyis no y is x.
« « “ gome x 18 y is some y is x. -
« « “ some x 18 not y is lacking.
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d. RELATIONS OF NEGATIVE CrAsSES IMPLIED IN A, E, I aAnD O.

We are next to see what each of our four typical statements
tells us about the negative terms z and y. Here again the student
must refer to the diagrams expressing the class-relations in the
first column of the table of § 13. Let him now regard the space
outside each class-circle as itself a figure that has its outer bound-
ary quite indefinite, the other boundary being the circumference
of the class-circle. Then it is plain that  always bears to z the
relation 5, and that y always bears to y the relation 5. Hence,
by inspection we can see that the following table is true.

Rel:;}:ion Corresponding Relation of

ztoy. |ytox | ztoy. | ytoz. | ztoy. | ytoxz | ztoy. | ytoz

1 1 5 5 5 5
3 2 5 5 4o0r2 4or3
2 3 4or3 4o0r2 5 5

4ord 4orb 4o0r3 4o0r2 4or2 4o0r3

Gt W N
Do N W -

4or5.| 4orb 2o0rl 3orl 3orl 2o0rl

Account must be taken of the case where either z'pr y includes
everything. From this table follows forthwith this second one:

Relation of Corresponding Relation of

z to y. y'tox. x to y. ;to; :vto;. ;tom. ;toy. ytozx.

A lor2 | lor3 | lor3 | lor2 5 5 5, 4, 0r 2|5, 4, or 3
£ ! ‘

E 5 5 4or5 | 40or5 | 20orl | 3orl | 3orl { 20rl

| N2 R e 22 s 40r85, 4,005, 4,00 205, 4,00 3

4,32 4,23,|5,4,2,|54,3
0 |345 5405240534005 432 623545 5403

This table gives us a complete account of the meaning of each
of our four forms, including also the implications about negative
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terms. But the results can easily be interpreted, as before, in a
series of new statements that can be inferred from the statements
all z is ¥, no z is y, ete. Such statements are:
From A (all « is ) can be inferred:
Some not-x 18 not-y (if there is any not-y).
All mot-y 18 not-x.
No x i8 not-y.
No not-y 18 , ete.
From E (No z is y) can be inferred:
Some not-x 18 not mot-y.
All  i8 mot-y, ete.
And so of the others.
This way of expressing our full meaning, though compléte, is
less convenient than the next method.

e. ALGEBRAIC NOTATION.

The statement A declares that z is wholly within y. Hence A
tells us that ay is non-existent or impossible; and, furthermore,
that «y is a possible class, that must be real if « and y are real.
But A leaves us in doubt whether  fills up the whole of y or not.

Hence to express A by the algebraic notation, before explained,
we take the equations, 2y>0, zy=0, zy> or =0. We also have
in general zy>>0, unless y includes all possible objects. In that
case zy=0. But this case seldom arises.

E excludes z from y, but leaves doubtful whether z is not iden-
tical with the the whole of f& To express E we have the equa-
tions: 2y=0, zy>0, xy>0, my> or =0.

I is expressed thus: zy>>0, 2y> or =0, Zy> or —O ay> or =0.
The second case of the last equation would be found to hold good
if o and y between them named all possible objects.

O is expressed thus: zy>0, xy> or =0, zy> or =0, zy> or =0.

Each one of the above statements, symbolically expressed, en-
ables us to make some statement about y, z, or y. Thus, take A.
Let it be required to show what A implies about y. Of the four
abstractly possible classes of things zy, xy, xy, zy, A tells us that
the class zy does not exist, while the class oy does exist, and the
other classes may exist. There is, then, no -y' that 48 x, and thus

at once we see that y has to o a relation expressible by the
b
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proposition E, and to z a relation expressible by the proposition
A; and so, all not-y must be not-x. .

Thus the interpretation of the whole meaning of a statement
becomes possible. If a statement implies that some one of the
four sub-classes, @y, zy, 2y, 2y, must vanish, then we can at once
make a new statement about some one of the classes @, y,or y. For
of some one of these classes we can say that it cannot be com-
bined with one of the other classes; 4. e., that these two classes
have no members in common.

We have begun with the statement having % for its subject,
and have been investigating its whole meaning in terms of z, ¥,
and . We could just as well have begun with a statement hav-
ing for its subject , or [y, or ¥, and could have investigated its

" meaning with reference to the other terms. The plan would be
the same. And so we have a general rule:

To find the complete meaning of « statement im terms of its
subject and predicate, first reduce the statement to the appro-
priate typical form, A, E, I or O. Then by the use either of the
circle notation or of the algebraic notation, state completely what
are the class-relations implied in this statement. Then express
these class-relations at pleasure in new statements.

‘We have not especially mentioned the obvious fact that all « 48
y includes as a part of its meaning, some z s g, and that no « is
v, includes as a part of its meaning, some z ©s not y.

Jf. THE NEGATIVE TERMS.

A word may yet be added to facilitate the use of the foregoing.
_ The negative terms x and y have had so far a wholly indefinite
extent. They have been used to mean anything that is not « or
that is not y. We may now speak a little more clearly about
their meaning, since we have reached the point where the student
can see the use of better definition. In our speech we very sel-
dom are thinking of all possible objects as a whole; but we com-
monly have some largest class in our minds, and within this class
we confine ourselves when we make statements. Thus, we talk
sometimes of mankind, without thinking about the relation of
mankind to the rest of the world, but confining ourselves wholly
to the human race. If, now, while we are doing this, we say: X
does mot belong to the class of just men, we do not intend to class-
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ify X with triangles and cabbages, and all the other things in
the world that are not just men. We simply want to classify X
with those men that are mot just. If, then, y stands for the class
just man, y will stand, so long as we confine our discourse to man-
kind, for the class unjust man and for no other class. The nega-
tive z of a term x, means, then, not necessarily all possible objects
of any class beside z; but only all possible objects that are not
in the largest class concerning which we are at the time discours-
ing. If I am talking of men, not-white means a man that is not
white ; if of visible objects in general, not-white means an object
otherwise colored ; if of absolutely all possible things, not-white
would include logarithms and perfumes. The meaning of nega-
tive terms varies, therefore, with the subject of discourse.

If the student will keep this fact in mind, and will reflect in
each case on the meanings of the negative terms that he may use,
he will now find himself quite able to state in full the meaning
of any given simple sentence.

§ 17. THE MEANING OF GROUPS OF STATEMENTS REFERRED TO
THE TERMS OF EACH STATEMENT AND TO THEIR NEGATIVES.

How to find the combined meaning of several statements is now
our task. Let us exemplify it by one or two simple instances.
Suppose I know that some x is y, and, also, that no not-x s 4.
What do these statements in combination tell me? Referring to
the second colummn of relations in the table of §13, I see that the
second of these statements bids me strike out all that portion of
the diagram that is outside of = and inside of y, while the first
-statement bids me regard = and y as at least partly coincident.
In combination, then, the two statements tell me that there is
some of z inside of y, and that inside of y there is nothing but =,
Or, in other words, all y is «, although I do not know whether y
constitutes the whole of x, or whether there may not be a part of
« outside of y. To find, then, the combined meaning of several
statements, I have to find out what classes of objects they together
exclude from the realm of possibility, what classes they declare
to be possible, and what classes they leave wholly untouched.
Then at pleasure T can state the result in various forms. The
second column of our table of relations is for the present purpose
-especially useful. Thus, if one statement shades out one part of
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a diagram, and a second statement shades out another part, the
combined meaning of the two statements shades out both parts at
once. If no equiangular triangles are other than equilateral, and
no equilateral triangles are other tham equiangular, the combined
meaning of these two statements can be put in the form, equilateral
and equiangular triangles are identical classes. This inference
could be symbolized by letting 2 be one of these classes and y the
other, and by then shading out in succession the part of  outside
of y, and the part of y outside of z, leaving as the relation of «
and y the relation 1 of the table. In some such way now, we
are to develop all the information that we get from several state-
ments at once. _
a. CONDITIONS OF COMBINATION, CONSISTENCY.

When we combine several statements to find what they to-
gether mean, we may find that two of them are imcomsistent.
Inconsistent statements are those that mean or that imply incom-
patible.relations of classes. Such statements cannot be combined.
Thus the statements, all x is y, and some not-y is x, are inconsist-
ent, and together give no meaning. The one demands that we
shade out the class xy; the other declares this class to be still in
existence; the one says xy=0, the other, 2y>0. To find whether
two statements are inconsistent, we expand their full meaning,
as in the last section. Then we see whether any part of the
meaning of one puts two terms into a relation incompatible with
a relation that is included in the meaning of the other.

When two statements are inconsistent in the particular way
called contradiction, the statements are such that if either of them
is false, the other is true. Thus, A and O, if they have the same
subject and predicate, are contradictory. For A states that x, the
subject, has to y, the predicate, either the relation 1 or the rela-
tion 2. O states that = has to y, one of the relations 3, 4,
5. Now A and O must be inconsistent, for  and y cannot
have two relations at once. And if z has to y relation 1 or rela-
tion 2, it cannot have any of the relations 3, 4, 5; and if «
has to y either the relation 3, or the relation 4, or the relation
5,it cannot have to y either the relation 1 or the relation 2.
Hence, if A is true, O is false, and if O is true, A is false. In like
manner E, which states that x stands to ¥ in relation 5, contra-
dicts I, which excludes 5, but states that = stands to y in one of
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the relations 1, 2, 3, 4. But A and E, though inconsistent,. are
not contradictory. For according to A, the relation of « to y is
lor 2. According to E, the relation of = to y is 5. But both
may be false, and the true relation may be 3 or 4, expressed either
by Ior by O. I and O are consistent, because they both permit
z to have to y the relations 3 and % But if both I and O are
true at once, 1 and 2, which I would leave possible if it were
alone true, and 5, which O would leave possible if it were alone
true, are excluded.

Combination may have as its result some new statement, as
was the case in our previous example. But sometimes the com-
bination of two statements gives us nothing new, but merely
sums up the meaning of both statements in a form not even ab-
breviated. Thus the two statements: All men are mortals; all
planets revolve im elliptic orbits, can give us no new result. For
the two statements together involve four distinct classes; of two
of these, one statement tells us the relations; of two more, the
second statement gives us the relations. But of the relation of
the first to the second pair, we learn nothing. In general, for the
purposes of the sort of inference that we study in this book, it
is true that any number n of statements, if they involve together
more than 2n independent terms, give us as joint inference,
when they are taken together, nothing that we could not have
inferred from them separately. The exceptions to this rule are
beyond our present scope. By independent terms we mean, of
course, such terms as x and g, not such terms as « and z.

b. METHOD OF COMBINATION.

By a simple example we may now make clear how we cap pro-
ceed to develop systematically the joint meaning of several state-
ments referred to their subject and predicate-terms. Let us, for
a moment, drop symbols, and take as our exainple a concrete case.

We have given us the statements: All Greeks are brave and all
Qrecks are dwellers by the sea. We are required to develop the
full meaning of these two statements in terms of their subjects
and predicates. That is, we are required to state in full the infer-
ences that can be drawn from these two statements. By § 14
the world of mankind is, in the abstract, or before we know any-
thing further, divisible into eight possible sub-classes:
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1. Greeks, that dwell by the sea, and that are brave.

~2. Greeks, that dwell by the sea, and that are not brave.

. Greeks, that do not dwell by the sea, and that are brave.

. Greeks, that do not dwell by the sea, and that are not brave.
Not-Greeks that dwell by the sea, and that are brave.
Not-Greeks, that dwell by the sea, and that are not brave.
Not-Greeks, that do not dwell by the sea, arid that are brave.
Not-Greeks, that do not dwell by the sea, and that are not
brave.

Of these sub-classes, however, not all are by the foregoing
statements permitted to exist. Since AUl Greeks are brave, there
can be no not-brave Greeks. Hence sub-classes 2 and 4 of the
above list disappear from the world of possibility. Since AIl
Greeks are dwellers by the sea, sub-class 3 vanishes. There re-
main as possible sub-classes of mankind, the first, fifth, sixth,
seventh, and eighth sub-classes. The relations expressed in these
sub-classes could be stated at length. Some of them are merely
left possible, one is required by our original statement. For, as
we see, the sub-class 1 must exist, since we have as required
classes, Greeks that are brave, and Greeks that dwell by the sea.
We have, therefore, the statement true, that Some dwellers by the
sea are brave. The original statements tell us nothing of the fifth
sub-class of our above list, which therefore remains merely ab-
stractly possible. Therefore, we cannot tell whether there are
any brave people that do not dwell by the sea, since the original
statements give us no information about that matter. The whole
meaning of our two original statements could thus be summed
up:

(a) They require that the first sub-class of our list should be
among possible classes. (b) They forbid that the second, third,
and fourth classes of the list should be possible classes. (¢) They
leave us uninformed about the .other sub-classes of our list, and
these sub-classes may or may not be found possible. That is,
again, they tell us that if there exist in the actual world Greeks,
brave people and dwellers by the sea, then there will exist brave
people dwelling by the sea, and these people will be Greeks; but
there will in no case exist any Greeks dwelling by the sea and
not brave, nor any Greeks that are brave, but that do not dwell
by the sea, nor any Greeks that, are neither brave nor dwellers by

© NS o 0
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the sea. But of other possible classes of mankind these state-
ments tell us absolutely nothing. Thus, then, we have exhaust-
ively stated the whole meaning of our two original statements.

The principle of our procedure has been as follows. Our two
statements involved three terms, and told us something of the re-
lations of these terms. To find the whole meaning of these state-
ments, we merely have to find just what relations among their
three terms the two statements involve. Now, if we knew noth-
ing of the relations of the three classes, we could divide the whole
world about which we are talking, as we divided any term in § 14,
intoeightsub-classes, formed by combining the threeclassesinvolved
in our two statements. But since the three classes have some
definite relations, therefore, as we saw in § 14, some of the eight
sub-classes will disappear from the list, and there will remain
only a part of the eight sub-classes. But to know what ones of
the eight sub-classes are by our two statements caused to disap-
pear, enables us to see some of the true relations of the three
classes; just as seeing what part of the diagram was shaded out
in column second of the table of class-relations in § 13 enabled
us to see the true relations of the two classes  and y. Further-
more, our original statements require that some of the sub-classes
should remain true classes, as real as the original classes Greek,
brave, etc., themselves. Thus we learn yet more of the relations
of theoriginal classes, and thus we developthe whole meaningof our
statements by seeing what sub-classes they together require, for-
bid and permit to remain as true classes.

This method is perfectly general. We could apply it to any
number of statements. We can state it in a general rule, adding
that for convenience sake we do well always to use letters as
symbols for our classes:

RuLE: To find the combined meaning of several statements,
first develop the full meaning of each statement separately, as in
§16. Then make of all the world, or of the part of the world
concerning which we are speaking, an exhaustive division, accord-
ing to all the terms used in the several statements. (Use for this
purpose the table in § 14.) Then observe that if the name of any
sub-class includes a combination of terms that is by any one of
the statements forbidden, this whole sub-class must vanish. Dis-
cover in this way what sub-classes of our exhaustive division are
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caused to vanish. In like fashion, see whether our statements
require that any of the sub-classes of the exhaustive division
should remain as possible classes; and also whether there are any
of the sub-classes concerning which no one of the several state-
ments tells us anything whatever. The complete list of the
classes that are excluded, of the classes that are required, and of
the classes that are left doubtful by our several statements to-
gether, will be a full account of the meaning of these statements.
We can express this meaning at pleasure in new statements.

Just as before we observed, in case of a single statement in-
volving two terms, what ones of the sub-classes zy, xy, xy, xY,
were excluded by the statement, what were left standing, what
were left doubtful, so now we are to observe, in case of several
statements, what possible sub-classes of things are by these state-
ments excluded, what left standing, and what are left doubtful
We divide the world into sub-classes, and consider in detall what
the statements tell us about each sub-class.

Notice the following principles:

If any combination of the exhaustive division contains a com-
bination of letters that by the terms of our statements is equal
to zero, this combination itself is equal to zero. Thus;if zy=0,
then any combination wwveyz must be = 0, and also 2uvyz must
be = 0, since the order of the letters is indifferent.

If any combination of letters xy is by one of our original state-
ments required to exist, so that 2y>>0 (as is the case in the state-
ment all z is y), then some one at least of those combinations in
the exhaustive division that contain 2y must be >>0. Thus of the
combinations zyz zyz, one must in this case be required. In all
other cases the combinations of the exhaustive division are left
untouched, <. e., are merely permitted.

Thus the problem that we set for orselves at the outset of this
book is solved, in so far as we intend to pursue the subject here.
We have reduced statements to typical forms, we have examined
each typical form to see what term-relations it involves, and then
we have shown how by combining various statements we can dis-
cover what class-relations they together involve. Other problems
regarding the meaning of statements there indeed are, especially
in case of more complicated statements. But into these we can-
not enter. Let the student look for them and for their solution
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in Boole’s Laws of Thought, in Prof. Jevons’ Principles of Science
and Studies in Deductive Logic, in Mr. Venn’s Symbolic Logic,
and in other similar modern books. - Here has been attempted a
discussion only of the whole meaning of statements referred to
their own subject- and predicate-terms. '

§ 18. APPLICATION TO LANGUAGES.

It remains to apply our results once more to actual language.
We began with every-day speech. Analyzing it we were led to
reduce it to certain typical forms. Analyzing these we discussed
their meaning, and expressed this meaning symbolically. We
have now to complete the circle by showing how our symbolic
language may be applied to the forms of actual speech, and to the
inferences of every-day discourse.

a. SUPPRESSION OF STATEMENTS.

If it is difficult to understand the full meaning of an ordinary
sentence in speech, much more is it difficult to pierce through the
many disguises that in actual speech hide the true nature of many
sorts of inference. A statement can be inferred, we have seen
from other statements, when it is implied in them as a part of
their meaning. But often a statement is said in actual speech to
be inferrible from some other statements when it is not contained
in them alone as a part of their meaning, but is contained in them
and in other not expressed but understood statements as a part of
the meaning of all of these together. Inference from statements;
some of which are expressed while some are suppressed, but are
to be understood, is therefore a very common phenomenon. Soc-
rates 18 mortal, being @ man, is the short expression in speech for
an inference from all men are mortal, and Socrates is a man.
These two statements together imply that Socrates s mortal. If
the student does not at once see that they do imply this last state-
ment, let him apply our previous rule for discovering the meaning
of two statements, and he will quickly see that they do imply
what we have inferred.

Logical analysis of collections of statements must therefore be
prepared to supply, in case of all inferences that occur in speech,
all the suppressed statements that are understood as a part or
ground of the inference. These suppressions in- speech are of
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three classes: (1) One or more of the statements from which we
are to infer a new statement are suppressed, the others being
given in full; (2) All the statements from which we infer are as
separate statements suppressed, and we are left with the inferred
statement and only a hint of the statements from which it came,
or with a phrase or clause to represent one of these statements;
(3) The inferred statement is suppressed, and we are left with
several statements, whose combined meaning is so obvious as to
be understood at once. An example of (1) was given above. An
example of (2) is: It will certaimly rain from the black sky. The
suppressed statements are: From black skies rain is certain: That
sky s black. Examples of (3) are common for rhetorical effect.
Innuendo, for example, is a form of inference in which the inferred
statement is left to be understood. Another example would be:
All great cities are full of misery, and London is the greatest of
cities. A most important part of the analysis of speech is the
supplying of suppressed statements. If you understand a chain
of reasoning you can always do this, but not otherwise.

b. DISJUNCTIVE SENTENCES.

A disjunctive sentence may enter into a chain of inferences,
and needs special attention. We have before seen that disjunc-
tive sentences are composite. We have put off until this point
the analysis of their full meaning. A disjunctive sentence says
that any class as = is made up of several other classes, which
may or may not exclude one another, but which together make
up the class . Thus the sentences: Heavenly bodies are self-
luminous or not self-luminous; rulers are emperors, or kings, or
dukes, are both disjunctive sentences. If, in disjunctive sentences
the classes connected by or are not exclusive, we can always re-
state the sentence so that the classes connected by or shall be ex-
clusive. Thus, in place of the second sentence above, we might
write the sentence: Rulers are (1) emperors, or (2) they are kings
that are not also emperors, or (3) they are dukes that are neither
kings nor emperors. Here the classes are exclusive, and together
equal to the class Rulers. If, now, a disjunctive sentence is writ-
ten so that its classes are mutually exclusive, then its interpreta-
tion is very easy. Suppose we have the statement x is either y
or z, where y and z are classes that are mutually exclusive, so
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that we have y2=0, and y2>0, y2>0. Then from the exhaustive
division of x expressed in the equation w-—a:yz—l—a:yz—l—myz—{-a:yz,
there disappears the class xyz, while the class 2yz remains un-
touched, and while the classes of the division zyz and zyz are
required as possible classes. The meaning of the disjunctive sen-
tence is now clear. We might state it in two simple Statements,
thus: An « that is not y is 2, and an x that isnot zisy. To find,
then, the meaning of a disjunctive statement, we need to restate
it in such a form as to make the classes connected by or exclu-
sive. These classes will, then, together, furnish the exhaustive
division of the subject-term, and the meaning of the statement
will forthwith appear.

¢. FALLACIES OF INFERENCE.

Into the large subject of fallacies these lessons do not seek to
enter. Suffice it to say, that by fallacy is meant an apparent infer-
ence that is not actually an inference. To detect a fallacy is merely
to see that two or more statements do not separately or jointly
mean what they have been supposed to mean. Detection of fallacy
depends, therefore, upon correct logical analysis of the meaning
of language, and fallacy expressed in language can deceive
nobody that knows what the language means. In examining any
argument or expressed inference, you have, then, merely to ask
yourself this question: Do the statements here made or under-
stood actually include, as a part of their meaning, this that is to
be inferred from them ? If they do, the statements may be false,
but the inference is good. If they do not, the inference is bad,
even though all the statements, and all that is inferred from them,
should be true.

CONCLUSION.

These general methods of analyzing the meaning of language,
are too cumbersome for every-day use, but the study of them is
none the less valuable. For these methods express reflection upon
the meaning of speech, reflection that, if persevered in, must end
in making our own speech clearer, and our reading and listening
more profitable. The mere consciousness that speech is always
and everywhere concerned with the relations of classes is a most
useful acquirement. As a fact, we have seen that some one of
the relations of § 13 is always affirmed to exist between the sub-
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ject and predicate terms used in our language, whenever we make
any declaration, no matter what we are talking about, or what
we say. And so the habit of cross-questioning ourselves, of con-
tinually asking ourselves: What class-relations do we mean to
affirm in this that we have said? is an invaluable habit. By it
our thoughts are compelled to become sharp and definite, instead
of remaining confused and misty. And clear writing is the first-
born daughter of clear thinking. If these lessons prove in the
least helpful to any student that wishes to form this habit, they
will have done very good work.

EXERCISES ON CHAPTER V.

[The object here is not to give numerous examples, for such are
elsewhere to be found, but merely to enforce a few of our princi-
ples by simple illustrations.]

1. Develop the whole meaning of each of the statements that
were contained in the exercises of chapter III.

NorE: To save writing, symbolize the terms by letters, express
the whole meaning in these, and be prepared to translate the re-
sults back into common language.

2. From All tyrants are blameworthy, does it follow that no
not-tyrants are blameworthy ?

3. Can we infer-any new statement from the two statements,
Nozisz, Noyisz?

" 4. Is this a correct inference: If you fall into the water you
will be drowned. But you will not fall into the water. There-
fore you will not be drowned ?

5. xy=0, w;'y'z 0, Zyzu>0, zZu=0, 2u>0, y2>0. What is the
whole meaning of these statements taken together ?

Note: Use the table in section 14, writing =z, y, z, and w for
P, q,7,8 and .

6. Tell concerning each of the following statements whether
it is consistent with, or equivalent to, or deducible from, or con-
tradictory to the statement, All just men are happy:

All unjust men are unhappy.
Some happy men are unjust.
Some unjust men are happy.
No unhappy men are just.

SYS7c- 3
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No unjust men are happy.
All happy men are unjust.
All unhappy men are just.
Some just men are not happy.
Some happy men are just.

NotE: The circle-notation, as a means of expressing*the mean-
ing of these statements, will possibly be the best for the present

purpose.
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