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I.] OF THE SCIENCE. 5 
bronze, copper, gold or silver. A building of exactly the 
s<1me form might be constructed either of stone or bricks · 
furniture of exactly similar shape may be made of oak: 
mahogany, walnut wood, etc. Just as we thus familiarly 
recognize the difference of form and substance in common 
tangible things, so we may observe in Logic, that the 
form of an argument is one thing, quite distinct from the · 
various subjects or matter which may be treated in that 
form. We may almost exhibit to the eye the form of 
reasoning to which belong our two latter arguments, as 
follows:·-

: (Y) ·. 
·~· ·~ 

(X) ...... is ...... (Z) 

If within the three pairs of brackets, marked respect
ively X, Y and Z we place three names, such that the 
one in place of X may be said to come under that in Y, 
and that in Yunder that in Z, then it necessarily follows 
that the first (X) comes under the last (Z). 

Logic, then, is the science occupied in rscertaining 
and describing all the general forms of thought which we 
must employ so long as we reason validly. These forms 
are very numerous, although the principles on which they 
are constructed are few and simple. It will hence appear 
that logic is the most general of all the sciences. Its 
aid must be more often required than the aid of any other 
science, because all the particular sciences treat portions 
only of existing things, and create very different and 
often unconnected branches of knowledge. But logic 
treats of those principles and forms of thought which 
must be employed in every branch of knowledge. It 
treats of the very origin and foundations of knowledge 
itself; and though it is true that the logical method em
ployed in one science may differ somewhat from that ern· 
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ployed in another science, yet whatever the particular 
form may be, it must be logical, and must conform to the 
laws of thought. There is in short something in which 
all sciences must be similar; to which they must con
form so long as they maintain what is true and self
consistent ; and the work of logic is to explain this 
common basis of all science. 

One name which has been given to Logic, namely the 
Science of Sciences, very aptly describes the all extensive 
power of logical principles. The cultivators of special 
branches of knowledge appear to have been fully aware 
of the allegiance they owe to the highest of the sciences, 
for they have usually given names implying this allegi
ance. The very name of logic occurs as part of nearly 
all the names recently adopted for the sciences, which are 
often vulgarly called the "ologies," but are really the 
"logics," the" o" being only a connecting vowel or part 
of the previous word. Thus geology is logic applied to 
explain the formation of the earth's crust; biology is logic 
applied to the phenomena of life; psychology is logic 
applied to the nature of the mind; and the same is the 
case with physiology, entomology, zoology, teratology, 
morphology, anthropology, theology, ecclesiology, thalat
tology, and the rest*. Each science is thus distinctly 
confessed to be a special logic. The name of logic itself 
is derived from the common Greek word Aoyo~, which 
usually means word, or the sign and outward manifesta
tion of any inward thought. But the same word was also 
used to denote the inward thought or reasoning of which 
words are the expression, and it is thus probably that later 
Greek writers on reasoning were led to call their science 

* Except Philology, which is differently formed, and means 
the love or study of words; the name of this science, if formed 
upon the same plan, would be logology. 
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It may be fairly said however that Logic has more 
the form of a science than an art for this reason-all 
persons necessarily acquire the faculty and habit of rea
soning long before they even know the name of logic. 
This they do by the natural exertion of the powers of 
mind, or by constant. but unconscious imitation of others. 
They thus observe correctly but unconsciously the prin
ciples of the science in all very simple cases; but the con
tradictory opinions and absurd fallacies which are put 
forth by uneducated persons shew that this unaided ex
ercise of mind is not to be trusted when the subject of 
discussion presents any difficulty or complexity. The 
study of logic then cannot be useless. It not only 
e:-.'Plains the principles on which every one has often 
reasoned correctly before, but points out the dangers 
which exist of erroneous argument. The reasoner thus 
becomes consciously a correct reasoner and learns con
sciously to avoid the snares of fallacy. To say that 
men can reason well without logical science is about as 
true as to say that they can live healthily without medi
cine. So they can-as long as they are healthy; and so 
can reasoners do without the science of reasoning-as long 
as they do reason correctly; but how many are there that 
can do so? As well might a man claim to be immortal 
in his body as infallible in his mind. 

And if it be requisite to say a few words in defence of 
Logic as an art, because circumstances in the past his
tory of the science have given rise to misapprehension, 
can it be necessary to say anything in its praise as a 
science? Whatever there is that is great in science or in 
art or in literature, it is the work of intellect. In bodily 
form man is kindred with the brutes, and in his perish
able part he is but matter. It is the possession of con
scious intellect, the power of reasoning by general notions 
that raises him above all else upon the earth; and who 
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Regiment is a collective term as regards the soldi 
which compose it, but general as regards the hund 
different regiments, the Coldstream Guards, the Hig 
land regiment, the Welsh Fusiliers, and the rest, whi 
compose the British standing army. Army, again, is 
collective whole, as being composed of a number of re 
ments organized together. Year is collective as rega 
the months, weeks, or days of which it consists, but 
general as being the name either of 1869 or 1870, or 
period marked by a revolution of the earth round the s 

We have not always in the English language su 
cient means of distinguishing conveniently between 
general and collective use of terms. In Latin this d" 
tinctive use was exactly expressed by otmus, nteaning 
distributively, and czmcli meaning all taken together, 
contracted form of conjzmcti Uoined together). In Engli 
all men may mean any matt or all men together. Ev 
the more exact word every is sometimes misused, as 
the old proverb, ' Every little makes a mickle,' where it 
obvious that every little portion r.annot by itself m 
much, but only when joined to other little portions. 

A second important distinction between terms is t 
of concrete terms and &bstra.ct terms; and it cannot 
better described than in the words of Mr Mill, by sayi 
that a concrete name is the name of a thing, the abst 
name is the name of a quality, attribute, or circumst 
of a thing. Thus red house is the name of a physic 
existing thing, and is concrete ; redness is the name 
one quality of the house, and is abstract. The w 
abstract means drawn from (Latin, abstractus, from 
trakere, to draw away from), and indicates that the qu 
redness is thought of in the mind apart from all the o 
qualities which belong to the red house, or other 
object. But though we can think of a quality by its 
wt: ca.·mot suppose that the quality can exist physic 
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first; but so far does the abuse of language now go, 
especially in newspaper writing, that we hear of a nation
ality meaning a nation, although of course if nation is 
the concrete, nationality ought to be the abstract, mean
ing the quality of being a nation. Similarly, action, 
intention, extension, conception, and a multitude of other 
properly abstract names, are used confusedly for the corre
sponding concrete, namely, act, intent, extent, concept, &c. 
Production is properly the condition or state of a person 
who is producing or drawing something forth; but it has 
now become confused with that which is produced, so 
that we constantly talk of the productions of a country, 
meaning the products. The logical terms, Proposition, 
Deduction, Induction, Syllogism, are all properly abstract 
words, but are used concretely for a Proposition, a De
duction, an Induction, a Syllogism; and it must be al
lowed that logicians are nearly as bad as other people in 
confusing abstract and concrete terms. Much injury is 
done to language by this abuse. 

Another very obvious division of terms is between 
those which are positive, and those which are negative. 
The difference is usually described by saying that posi
tive terms signify the existence or possession of a quality, 
as in grateful, metallic, organic, etc., while the correspond
ing negatives signify the absence of the same qualities 
as in ungrateful, non-metallic, inorganic. The negative 
terms may be adjectives as above, or substantives, con
crete or abstract ; thus ingratitude, inequality, incon
venience are abstract negative terms; and individuals, 
unequals, &c. are concrete negatives. We usually consider 
as negative terms any which have a negative prefix such 
as not, non, un, i1z, &c. ; but there are a great many terms 
which serve as negatives without possessing any mark of 
their negative character. Darkness is the negative of 
light or lightness, since it means the absence of light; 
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4· \Vhcthcr it is concrete or abstract. 
5· \Vhcther it is positive, or negative, or privative. 
6. Whether it is relative or absolute. 
It will be fully pointed out in the next Jesson that 

most terms have more than one mcantng; and a5 the one 
meaning may be general and the other singubr, the one 
concrete and the other abstract, and so on, it is absolute~ 
ly necessary that the reader should first of all choose 
one precise meaning of the term which he is examining. 
And in answering the questions proposed it is desirable 
he should specify the way in which he regards it. Taking 
the word sovereig~t, we may first select the meaning in 
which it is equivalent to monarch; this is a general term 
in so far as it is the name of any one of many monarchs 
living or dead, but it is singular as regards the inhabit
ants of any one country. It is clearly categorematic, 
concrete, and positive, and obviously relative to the sub
jects of the monarch. 

Read Mr Mill's chapter on Names, System (If L(lgic 
Book I. chap. 2. 

LESSON IV. 

OF THE A:\1BIGUITY OF TER:\IS. 

THERE is no part of Logic which is more really useful 
than that which treats of the ambiguity of terms, that is 
of the uncertainty and variety of meanings belonging to 
words. Nothing indeed can be of more importance to 
the attainment of correct habits of thinking and reason
ing than a thorough acquaintance with the great imper
fections of language. Comparatively few terms have one 
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of terms equally precise and certain in meaning. (See 
Lesson XXXI !I.) The names of individual objects, build
ings, events, or persons, again, are usually quite certain 
and clear, as in Julius Ccesar, William the Conqueror, the 
first Napoleon, Saint Peter's, Westminster Abbey, the 
Great Exhibition of 185 I, and so on. 

But however numerous may be the univocal terms 
which can be adduced, still the equivocal terms are asto
nishingly common. They include most of the nouns and 
adjectives which are in habitual use in the ordinary 
intercourse of life. They are called ambiguous from the 
Latin verb ambigo, to wander, hesitate, or be in doubt; or 
again lzom01l)'11ZOttS, from the Greek op.or, same, and ovop.a, 

name. Whenever a person uses equivocal words in such 
a way as to confuse the different meanings and fall into 
error, he may be said to commit the fallacy of Equivoca
tion in the logical meaning of the name (see Lesson xx.); 
but in common life a person is not said to equivocate 
unless he uses words consciously and deceitfully in a 
manner calculated to produce a confusion of the true and 
apparent meanings. 

I will now describe the various kinds and causes of 
ambiguity of words, following to some extent the inter
esting chapters on the subject in Dr Watts' Logic. In 
the first place we may distinguish three classes of equi
vocal words, according as they are-

I. Equivocal in sound only. 
2. Equivocal in spelling only. 
:_:1. Equivocal both in sound and spelling. 

The first two classes are comparatively speaking of very 
slight importance, and do not often give rise to serious 
error. They produce what we should call trivial mis
takes. Thus we may confuse, when sp~,ken only, the 
words right, wright and rite (ceremonY/'~ also the words 
rein, rain and reign, might and mite, &c. Owing partly 
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the same opinions and connected in one organization, as 
in the Anglican, or Greek, or Roman Catholic Church; 
it is also sometimes used so as to include the laity as well 
as the clergy; but more generally perhaps the clergy and 
religious authorities of any sect or country are so strongly 
associated with the act of worship as to be often called 
the church par excellence. It is quite evident moreover 
that the word entirely differs in meaning according as it 
is used by a member of the Anglican, Greek, Roman 
Catholic, Scotch Presbyterian, or any other existing 
church. 

The word foot has suffered several curious but very 
evident transfers of meaning. Originally it denoted the 
foot of a man or an animal, and is probably connected in 
a remote manner with the Latin pes, pedis, and the Greek 
11'ovr, 11'ua6r; but since the length of the foot is naturally 
employed as a rude measure of length, it came to be 
applied to a fixed measure of length; and as the foot is 
at the bottom of the body the name was extended by 
analogy to the foot of a mountain, or the feet of a table ; 
by a further extension, any position, plan, reason, or 
argument on which we place ourselves and rely, is called 
the foot or footing. The same word also denotes soldiers 
who fight upon their feet, or infantry, and the measured 
part of a verse having a definite length. That these very 
different meanings are naturally connected with the ori
ginal meaning is evident from the fact that the Latin 
and Greek words for foot are subject to exactly similar 
series of ambiguities. 

It would be a long task to trace out completely the 
various and often contradictory meanings of the word 
fellow. Originally a fellow was what follows another, that 
is a companion; thus it came to mean the other of a pair, 
as one shoe is the fellow of the other, or simply an equal. 
as when we say that Shakspeare "hath not a fellow," 

3 
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When we speak of a sweet taste, a sweet flower, a sweet 
tune, a sweet landscape, a sweet face, a sweet poem, it is 
evident that we apply one and the same word to very 
different things ; such a concrete thing as lump-sugar can 
hardly be compared directly with such an intellectual 
existence as Tennyson's May Quem. Nevertheless if the 
word sweet is to be considered ambiguous, it is in a dif
ferent way from those we have before considered, because 
all the things are called sweet on account of a peculiar 
pleasure which they yield, which cannot be described 
otherwise than by comparison with sugar. In a similar 
way, we describe a pain as sharp, a disappointment as 
bitter, a person's temper as sour, the future as bright or 
gloomy, an achievement as brilliant; all these adjectives 
implying comparison with bodily sensations of the sim
plest kind. The adjective brilliant is derived from the 
French briller, to glitter or sparkle; and this meaning it 
fully retains when we speak of a brilliant diamond, a 
brilliant star, &c. By what a subtle analogy is it that we 
speak of a brilliant position, a brilliant achievement, 
brilliant talents, brilliant style! We cannot speak of a 
clear explanation, indefatigable perseverance, perspicuous 
style, or sore calamity, without employing in each of these 
expressions a double analogy to physical impressions, 
actions, or events. 1 t will be shewn in the sixth Lesson 
that to this process we owe the creation of all names 
connected with mental feelings or existences. 

Read Watts' Logic, Chapter IV. 
Locke's Essay on tlte Human Understanding, Book III. 

Chapters IX. and X. 
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may not, unless we know the qualities which are indis
pensable to the character of a met:1l. Now chemists lay 
these down to be somewhat as follows :-(1) A metal 
must be an element or simple substance incapable of 
decomposition or separation into simpler substances by 
any known means. (2) It must be a good conductor of 
hP.at and electricity. (3) It must possess a great and 
peculiar reflective power known as metallic lustre*. 

These properties are common to all metals, or nearly 
all metals, and are what mark out and distinguish a 
metal from other substances. Hence they form in a 
certain way the meaning of the name metal, the meaning 
in intension, as it is called, to distinguish it from the 
former kind of meaning. 

In a similar manner almost any other common name 
has a double meaning. "Steamshtp" denotes in exten
sion the Great.Eastern, the Persia, the Himalaya, or any 
one of the thousands of steamships existing or which 
have existed; in intension it means "a vessel propelled 
by steam-power." l\Ionarch is the name of Queen Vic
toria, Victor Emmanuel, Louis Napoleon, or any one of a 
considerable number of persons who rule singly over 
countries, the persons themselves form the meaning in 
extension; the quality of ntling alone forms the intensive 
meaning of the name, Animal is the name in extension 
of any one of billions of existing creatures and of indefi
nitely greater numbers of other creatures that have ex· 
isted or will exist; in intension it implies in all those 
creatures the existence of a certain animal life and sense, 
or at least the power of digesting food and exerting force, 
which are the marks of animal nature. 

• It is doubtfully true that all metals possess metallic lustre, 
and chemists would find it very difhcult to give any consistent 
explanation of their use of the name ; but the statements in the 
text are sufficiently true to furnish un example. 
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latter term does not include the metals antimony, arsenic, 
and bismuth, which are brittle substances. Hence mal
leable metal is a term of narrower meaning in extension 
than metal ; but it has also deeper meaning in intension, 
because it connotes or imP,lies the quality of malleability 
in addition to the general qualities of a metal. White 
malleable metal is again a narrower term in extension 
because it does not include gold and copper; and I can 
go on narrowing the meaning by the use of qualifying ad
jectives until only a single metal should be denoted by 
the term. 

The reader will now see clearly that a general law of 
great importance connects the quantity of extension and 
the quantity of intension, viz.-As the intension of a term 
1s increased the extension 1s decreased. It must not be 
supposed, indeed, that there is any exact proportion be
tween the degree in which one meaning is increased and 
the other decreased. Thus if we join the adjective red to 
metal we narrow the meaning much more than if we join 
the adjective wltite, for there are at least twelve times 
as many white metals as red. Again, the term white 
man includes a considerable fraction of the meaning of 
the term man as regards extension, but the term blind 
man only a small fraction of the meaning. Thus it is 
obvious that in increasing the intension of a term we may 
decrease the extension in any degree. 

ln understanding this law we must carefully discrimi
nate the cases where there is only an apparent increase of 
the intension of a term, from those where the increase is 
real. If I add the term elementary to metal, I shall not 
really alter the extension of meaning, for all the metals 
are elements ; and the elementary metals are neither 
more nor less numerous than the metals. But then the 
intension of the term is really unaltered at the same time ; 
for the quality of an element is really found among the 
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possess connotation at all, for as they already denote the 
attributes or qualities of something, there is nothing left 
which can form the connotation of the name. Mr Mill, 
indeed, thinks that abstract names may often be consi
dered connotative, as when the name fault connotes the 
attribute of hurtfulness as belonging to fault. But if 
fault is a true abstract word at all I should regard hurt
fulness as a part of its denotation; I am inclined to think 
that faultiness is the abstract name, and that fault is gene
rally used concretely as the name of a particular action or 
thing that is faulty, or posses~es faultiness. But the sub
ject cannot be properly discussed here, and the reader 
should note l\Ir Mill's opinion that abstract names are 
usually non-connotative, but may be connotative in some 
cases. 

The subject of Extension and Intension may be pur
sued in Hamilton's Lectures o1z Logic, Lect. VIII. ; 

or in Thomson's Laws of T/zouglzt, Sections 48 to 
52· It is much noticed in Spalding's Logic (Ency
clopredia Britannica, 8th ed.). 

LESSON VI. 

THE GROWTH OF LANGUAGE. 

\VORDS, we have seen, become equivocal in at least three 
different ways-by the accidental confusion of different 
words, by the change of meaning of a word by its 
habitual association with other things than its original 
meaning, and by analogical transfer to objects of a similar 
nature. We must however consider somewhat more 
closely certain changes in language which arise out of the 









50 THE GROWTH OF LANGUAGE. [LESS. 

abbreviation of cabriolet, and therefore of similar meaning, 
but it is now spe{;ialized to mean almost exclusively a 
hackney cab. In America car is becoming restricted to 
the meaning of a railway car. 

It may be remarked that it is a logical defect in a 
language to possess a great number of synonymous terms, 
since we acquire the habit of using them indifferently 
without being sure that they are not subject to ambiguities 
and obscure differences of meaning. The English lan
guage is especially subject to the inconvenience of having 
a complete series of words derived from Greek or Latin 
roots nearly synonymous with other words of Saxon or 
French origin. The same statement may, in fact, be 
put into Saxon or classical English; and we often, as 
Whately has well remarked, seem to prove a state
ment by merely reproducing it in altered language. The 
rhetorical power of the language may be increased by the 
copiousness and variety of diction, but pitfalls are thus 
prepared for all kinds of fallacies. (See Lessons XX 
and XXI.) 

In addition to the effects of generalization and speci
alization, vast additions and changes are made in lan
guage by the process of analogous or metaphorical exten
sion of the meaning of words. This change may be said, 
no doubt, to consist in generalization, since there must 
always be a resemblance between the new and old appli
cations of the term. But the resemblance is often one of 
a most distant and obscure kind, such as we should call 
analogy rather than identity. All words used metapho
rically, or as similitudes, are cases of this process of ex
tension. The name metaphor is derived from the Greek 
words 1uni, over, and cf>ip«v, to carry; and expresses ap
parently the transference of a word from its ordinary to a 
peculiar purpose. Thus the old similitude of a ruler to 
the pilot of the vessel gives rise to many metaphors, as 
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prospect, respect, retrospect, introspection, conspicuous, 
perspicuity, perspective; with each of which, again, a 
number of derivatives is connected. Thus, from suspect, 
we derive suspicion, suspicable. suspicious, suspiciously, 
suspiciousness. I have estimated that there are in all 
at least 246 words, employed at some period or other in 
the English language which uadoubtedly come from the 
one root spec. 

J. S. Mill's Logic, Book rv. Chap. v. 'On the Natural 
History of the Variations in the Meanings of Terms.' 

Archbishop Trench, On tlte Sturly o.f Words. 
I\ lax l\I iiller, Lectures on t!te Science o.f Language. 

LESSON VII. 

LEIBNITZ ON KNOWLEDGE. 

IN treating of terms it is necessary that we should clearly 
understand what a perfect notion of the meaning of a 
term requires. When a name such as monarc!t, or civili
zation, or autonomy is used, it refers the mind to some 
thing or some idea, and we ougbt if possible to obtain 
a perfect knowledge of the thing or idea before we use 
the word. In what does this perfect knowledge consist r 
\Vhat are its necessary characters? This is a question 
which the celebrated mathematician and philosopher 
Leibnitz attempted to answer in a small treatise or tract 
first published in the year r684- This tract has been the 
basis of what is given on the subject in several recent 
works on Logic, and a complete translation of the tract 
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or a civilized nation, we have only the vaguest idea of 
what we mean. \Ve cannot say exactly what is requisite 
to make a Government constitutional, without including 
also Governments which we do not intend to include; 
and so of civilized nations; these terms have neither dis
tinct nor clear meanings. 

It is to be remarked that no simple idea, such as that 
of red colour, can be distinct in the meaning here in· 
tended, because nobody can analyse red colour, or de
scribe to another person what it is. A person who has 
been blind from birth cannot be made to conceive it; and 
it is only by bringing an actual red object before the eye 
that we can define its character. The same is generally 
true of all simple sensations, whether tastes, smells, co
lours, or sounds; these then may be clearly known but 
not distiltdly, in the meaning which Leibnitz gives to this 
word. 

To expiain the difference which Leibnitz intended to 
denote by the names adequate and inadequate, is not 
easy. He says, "\Vhen everything which enters into a 
distinct notion is distinctly known, or when the last ana
lysis is reached, the knowledge is adequate, of which I 
scarcely know whether a perfect example can be offered 
-the knowledge of numbers, however, approaches near 
to it." 

To have adequate knowledge of things, then, we must 
not only distinguish the parts which make up our notion 
of a thing, but the parts which make up those parts. For 
instance, we might be said to have an adequate notion of 
a chess-board, because we know it to be made up of 64 
squares, and we know each of those squares distinctly, 
because each is made up of 4 equal right lines, joined 
at right angles. Nevertheless, we cannot be said to have 
a distinct notion of a straight line, because we cannot well 
define it, or resolve it into anything simpler. To be com-
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tmth or falsity may be attributed. "The sun is bright," 
"the air is fresh," "the table is unsteady," are statements 
which may be true or may be false, but we can certainly 
entertain the question of their truth in any circumstances. 
Now as the logical term was defined to be any combina
tion of words expressing an act of simple apprehension, 
so a logical proposition is any combination of words 
expressing an act of judgment. The proposition is in 
short the result of an act of judgment reduced to the form 
of language. 

·what the logician calls a proposition the grammarian 
calls a sentence. But though every proposition is a sen
tence, it is not to be supposed that every sentence is a 
proposition. There are in fact several kinds of sentences 
more or less distinct from a proposition, such as a Sen
tence Interrogative or Question, a Sentence Imperative 
or a Command, a Sentence Optative, which expresses a 
wish, and an Exclamatory Sentence, which expresses an 
emotion of wonder or surprise. These kinds of sentence 
may possibly be reduced, by a more or less indirect mode 
of expression, to the form of a Sentence Indicative, which 
is the grammatical name for a proposition; but until this 
be done they have no proper place in Logic, or at least 
no place which logicians have hitherto sufficiently ex
plained. 

The name proposition is derived from the Latin words 
pro, before, and pono, I place, and means the laying or 
placing before any person the result of an act of judg
ment. Now every act of judgment or comparison must 
involve the two things brought into comparison, and 
every proposition will naturally consist of three parts
the t\vo terms or names denoting the things compared, 
and the copula or verb indicating the connection between 
them, as it was ascertained in the act of judgment. Thus 
the proposition, "Gold is a yellow substance," expresses 
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subsequent Lesson (XIX). Unconditional propositions 
are those with which we shall for some time be solely 
concerned, and these are usually called Categorical Pro
positions, from the Greek verb K.arryyopiw (kategoreo, to 
assert or affirm). 

The following diagram will conveniently represent the 
classification of sentences and propositions as far as we 
have yet proceeded :-

{ 

Indicative . . {Categorical . 
=PropositiOn C d' . 1 {Hypothetical. 

I t t . on Itlona D" . t" 
Sentence n errog~ 1ve ISJunc 1ve. 

Imperative 
Optative 
Exclamatory 

It is now necessary to comider carefully the several 
kinds of categorical propositions. They are classified 
according to quality and according to quantity. As re
gards quality they are either affirmative or negative ; as 
regards quantity they are either universal or particular. 

An affirmative proposition is one which asserts a cer
tain agreement between the subject and predicate, so that 
the qualities or attributes of the predicate belong to the 
subject. The proposition, "gold is a yellow substance," 
states such an agreement of gold with other yellow sub· 
stances, that we know it to have the colour yellow, as 
well as whatever qualities are implied in the name sub
stance. A negative proposition, on the other hand, as
serts a difference or discrepancy, so that some at least of 
the qualities of the predicate do not belong to the sub
ject. ''Gold is not easily fusible" denies that the qua
lity of being easily fused belongs to gold. 

Propositions are again divided according to quantity 
into universal and particular propositions. If the propo 
sition affirms the predicate to belong to the whole of the 
subject, it is an universal proposition, as in the example 







{ 

Universal { Affirm~tive 
Negative 

Proposition 
Particular { Affirm.ative I 

Negat1ve 0 

The vowel letters placed at the right hand are -s~ 
bois or abbreviated names, which are always used. \Q 
denpte the four kinds of proposition ; and there Will be 
po c:UffiCulty in remembering their meaning if we observe 
ithat A and I occur in the Latin verb affirmo, I affirm, a1ld 
~ and 0 in ntgo, I deny. 

There will not generally be any difficulty in referring 
to its proper class any proposition that we meet with in 

The mark of universality usually consists of 
adilect:ive af quantity, such as all, tvny, tack, any, 

whenever the predicate is clearly intended 
· , • • avDIY. to the whole of the subjeet we may treat the pro
iNij)iii>D 1as uni\l'ersal. The signs of a particula.J7~ 

are adjectives of quantity, somt, ctrlain, t~fhti, 
f11{d1Jl, most, or such others as clearly indicate ~ tit 
lliut. 
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tion. This is best indicated by a kind of diagram, first 
used by the celebrated mathematician Euler, in his letters 
to a Ge1man princess. In Fig. I, the metals are supposed 
to be enclosed in the small circle somewhat as sheep 
might be in a pinfold, this circle containing all the metals 
and nothing else. The greater circle is supposed to con
tain in a similar manner all the elements and nothing 
else. Now as the small circle is wholly within the larger 
one, it follows that all the metals must be counted as 

Fig. 1. 

elements, but of the part of the elements outside the 
circle of metals we know nothing from.the proposition. 

The particular affirmative proposition I exactly resem
bles A in meaning, except that only part of the subject is 
brought into question. When I say that "some metals 
are brittle," I mean that of a collection of all the dif
ferent metals a few at least might be picked out which 
would be found to be brittle ; but the word some is ex
.:eedingly indefinite, shewing neither the exact number of 
brittle metals, nor how we are to know them from the 
others, unless indeed by trying whether they are brittle. 
This proposition will be properly represented in Euler's 
mode by two intersecting circles, one supposed to enclose 
all metals, and the other all brittle substances. The 
mere fact of the .two circles intersecting proves that some 
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The relations of the propositions just described are 
all clearly shown in the following scheme :-

A •.•..•..•...... Contraries ··············· E 

·· ... .. .. 

·. i'-c,':> en "' <= C'o . ""'o <= 
C" ~t.... 0." iiJ 
~ .;><t· ~ 
"' 'ct. .0 .... \.<.'b- o ..... 

::l ;:s 
CP-<:> '<>.r en "' 

I ............ Subcontraries 0 

It is so highly important to apprehend completely and 
readily the collBistency or opposition of propositions, that 
I will put the matter in another form. Taking any two 
propositions having the same subject and predicate, they 
must come under one of the following statements:-

I. Of contradictory propositions, one must be true 
and one false. 

2. Of contrary propositions, both cannot be true, and 
both may be false. 

3· Of subcontrary propositions, one only can be false, 
and both may be true. 

4· Of subalterns, the particular is true if the universal 
be true; but the universal may or may not be true when 
the particular is true. 

I put the same matter in yet another form in the fol
lowing table, which shows how the truth of each of A, E, 
I, and o, affects the truth of each of the others. 
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lesson point out all the ways in which we can from a 
single proposition of the forms A, E, I or o, pass to another 
proposition. 

We are said to convert a proposition when we 
transpose its subject and predicate; but in order that 
the converse or converted proposition shall be inferred 
from the convertend, or that which was to be converted, 
we must observe two rules (I) the quality of the pro
position (affirmative or negative) must be preserved, and 
(2) no term must be distributed bz the Converse zmless z't 
was distributed in the Cowvertmd. 

If in "all metals are elements" we were simply to 
transpose the terms, thus-" all elements are metals," we 
imply a certain knowledge about all elemmts, whereas 
it has been clearly shewn that the predicate of A is un
distributed, and that the convertend does not really give 
us any information concerning all elements. All that 
we can infer is that "some elements are metals ; " this 
converse proposition agrees with the rule, and the pro
cess by which we thus pass from A to I is called Con
verdon by Limitation, or Per accidens. 

When the converse is a proposition of exactly the 
same form as the convertend the process is called simple 
conversion. Thus from "some metals are brittle sub
stances" I can infer "some brittle substances are 
metals," as all the terms are here undistributed. Thus 
I is simply converted into I. 

Again, from "no metals are compounds," I can pass 
directly to "no compounds are metals," because these 
propositions are both in E, and all the terms are there
fore distributed. Euler's diagram (p. 73, Fig. 3) clearly 
shows, that if all the metals are separated from all the 
compounds, all the compounds are necessarily separated 
from all the metals. The proposition E is then simply 
converted into E. 
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ment, or outside the circle of elements, must also 
outside the circle of metals. We may also prove the trut 

Fig. 5· 

..-----..... 
( JiJLewun.tl 

8 
of the contrapositive proposition in this way, if we ma 
anticipate the contents of Lesson xxm.:-If what is not 
element should be metal, then it must be an element b 
the original proposition, or it must be at once an ele 
ment and not an element; which is impossible accord 
ing to the Primary Laws of Thought (Lesson XIV.), sine 
nothing can both have and not have the same property 
It follows that what is not-element must be not-metal. 

Mistakes may readily be committed in contrapositiv 
conversion, from a cause which will be more apparent i 
Lesson xxn. We are very liable to infer from a p 
position of the form "all metals are elements," that a 
not-metals are not-elements, which is not only a fals 
statement in itself, but is not in the least warranted b 
the original proposition. In fig. 5, it is apparent th 
because a thing lies outside the circle of metals, it do 
not necessarily lie outside the cirtle of elements, which i 
wider than that of metals. Nevertheless the mistake · 
often made in common life, and the reader will do we 
to remember that the process of conversion by con 
position consists only in taking the negative of the p 
dicate of the proposition A, as a new subject, and 
ing of it universally the negative of the old subject. 













pre~s all combined ln tbe same sentence, and with 
only <Oile copula, so that each predicate is asserted of 
each subject ; and a great number of distinct propositions 
are ccmdensed into one brief sentence. Thus in the sen
tence, "Iron, Copper, Lead a.nd Zinc are abundant: cheap 
and useful metals~' we have evidently four subjects, and 
we may be said to have four predicates, "abundant," 
"cheap;' "useful," and "metal" As there is nothing to 
prevent our applying each predicate to each subject the 
sentence really contains 16 distinct propositions in only 
I I words ; thus "Iron is abundant/' "Iron is cheap," 
" Cc~pper is abundant," " Copper is cheap," and so on. 
In the curious sentence,-

" Heart&, tongues, figures, scribes, bards, poets, can· 
not think, speak, cast, write, sing, number, his love to 
Antony*," Sbakspeare has united six subjects and six 
preditateS; or verbs, so that there are, strictly speaking, 
six tube!i &ix or thirty-six pro~ositions. 

~- alj.;"tbe cases above noticed the sentence is said to 
be ~ and the distinct propo&i'tions combitied 
to~ Ute said to be ~ with each other,~'ij 
of the same order or rank, because they do not d~(! 
up~ each other, or in any way affect each other's. trut~: 
The abundance, cheapness, or utility of iron need libt 
be sta:ted in the same sentence with the qualities of co~ 
per, lead or zinc ; but as the predicates happen to be tli~ 

considerable trouble in speaking or 
putting as many subjects as pos11ible 

.......... .--~ of predicates. It is tl1rly said that 
wit, and one of the, great arts of , c~IJtPijlf~'~i 

in condensing as many s~~-~ 
t}Ul.:fnrestwordS, $0 long as 
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Propositions are however 
ferent manner when one 
subject or predicate of 
tence, "The man who is 
tion,'' there are two verbs, 
of these only describes the 
is upright" evidently restricts 
dicate "need not fear acc;usatiO' 
"man." The meaning of the 
expressed in the form 

"The upright man need 
And it is clearly seen that 
sition is substituted for an 
proposition is called BU11Gr~il1Daw 
sists in the formation of the 
no meaning apart from it; 
a subordinate clause is said to 
part of a sentence may thus be 
clause. Thus in "Oxygen 
which form the largest part of 
subordinate clause making part 
meaning might be expressed 
"Oxygen and Nitrogen are the 
part of the atmosphere." 

In the case of a modal 
which states the manner 
to the subject, the mode 
advttb, or by a sub•or<llina~te cc!Jll! 
be .die~" ia such a prc1p0~~ i 
dies as he lives," 
adverb; if he lives ~n., .... ,, ... ., 
he dies badly. 
specify the time, place, 
ceraed in the truth-~··'-- .._._.ft 

A$slunil)g the reader tQ 























102 THE PREDICABLES, DJVIS/0.\~ [LESS. 

which naturalists choose to fix upon, and which it is not 
possible to define more exactly. This use of the term, 
then, has no connection whatever with the logical usc, 
according to which any class of things whatever is a 
species, provided it is regarded as part of a wider class or 
genus. 

The fourth of the Predicables is Property (Latin pro
p1-ium, Greek i'.3tov, own), which it is hardly possible to 
define in a manner free from objection and difficulty, but 
which may perhaps be best described as any quality 
which is common to the whole of a class, but is not neces
sary to mark out that class from other classes. Thus it is 
a property of the genus "triangle" to have the three in
ternal angles equal to two right angles; this is a very 
remarkable circumstance, which is al\\'ays true of tri
angles, but it is not made a part of the genus. or is not 
employed in defining a triangle, because the possession of 
three straight sides is a sufficient mark_ The properties of 
geometrical figures are very numerous; the Second Book 
of Euclid 1s occupied in proving a few properties of rect
angles ; the Third Book similarly of circles. As we com
monly use the term property it may or may not belong to 
other objects as well as those in question; some of the 
properties of the circle may belong also to the ellipse; 
some of the prcperties of man, as for instance the power 
of memory, or of anger, may belong to other animals. 

Logicians have invented various subtle divisions of pro
perties, but it will be sufficient to say that a peculiar pro
perty is one which belongs to the whole of a class, and to 
that class only, as taugltter is supposed to belong only to 
mankind; the property of containing the greatest space in 
a line of given length is peculiar to circles. When a pro
perty is not peculiar, it may belong to other classes of 
objects as well as that of which it is called the property. 
We may further distinguish the Generic Property, or that 
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which belongs to the whole of the genus, from the 
Spec11lc Property, which belongs to the whole of a lowat 
species. 

Lastly, an accident (Latin accidens, Greek uup.f3•f3'7· 
Kos) is any quality which may indifferently belong or 
not belong to a class, as the case may be, without 
affecting the other qualities of the class. The word 
means that which .falls or happens by chance, and has no 
necessary connection with the nature of a thing. Thus 
the absolute size of a triangle is a pure accident as 
regards its geometrical properties; for whether the side 
of a triangle be ~ of an inch or a million miles, what
ever Euclid proves to be true of one is true of the other. 
The birthplace of a man is an accident concerning him, as 
are also the clothes in which he is dressed, the position in 
which he rests, and so on. Some writers distinguish se
parable and inseparable accidents. Thus the clothes in 
which a man is dressed is a separable accident, because 
they can be changed, as can also his position, and many 
other circumstances ; but his birthplace, his height, his 
Christian name, &c., are inseparable accidents, because 
they can never be changed, although they have no neces
sary or important relation to his general character. 

As an illustration of some part of the scheme of clas
sification described under the name of Predicables, I may 
here give, as is usual in manuals of Logic, the Tree o! 
Porphyry, a sort of example of classification invented by 
one of the earliest Greek logicians, named Porphyrius. 
I have simplified the common form in which it is given 
by translating the Latin names and omitting superfluous 
words. 

In this Tree we observe a succession of genera and 
species-Substance, Body, Living Being, Animal and 
Man. Of these Substance is thesummumgenus, because 
it is not regarded as a species of any higher class; Man 
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is the infima species, because it is a class not divided in
to any lower class, but only into individuals, of whom it is 

Substance, -----------Corporeal, Incorporeal, -----Body, 

-------------Animate, Inanimate, 

-----~ Living Being, 

-------------Sensible, 

--~ 
Animal, 

Insensible, 

-----------Rational, Irrational, -----Man, 

------r-----__ 
Socrates, Plato, and others. 

usual to specify Socrates and Plato. Body, Living Being, 
and Animal are called subaltern genera and species, be
cause each is a species as regards the next higher genus, 
and a genus as regards the next lower species. The 
qualities implied in the adjectives Corporeal, Animate, 
Sensible (i.e. capable of feeling) and Rational are the 
successive differences which occasion a division of each 
genus into species. It will be evident that the negative 
parts of the genera, namely Incorporeal Substance, In-
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animate Body, &c., are capable of subdivision, which has 
not been carried out in order to avoid confusing the 
figure. 

Logical division is the name of the process by which 
we distinguish the species of which a genus is composed. 
Thus we are said to divide the genus "book" when we 
consider it as made up of the groups folio, quat-to, octavo, 
duodecimo books, &c., and the size of the books is in this 
case the ground, basis, or principle of division, commonly 
called the Fundamentum Divisionis. In order that a quality 
or circumstance may be taken as the basis of division, it 
must be present with some and absent with others, or 
must vary with the different species comprehended in the 
genus. A generic property of course, being present in the 
whole of the genus, cannot serve for the purpose of divi
sion. Three rules may be laid down to which a sound 
and useful division must conform : 

I. The constituent species must exclude each other. 
z. The constituent species must be equal when add

ed together to the genus. 
3· The division must be founded upon one principle 

or basis. 
It would be obviously absurd to divide books into 

folio, quarto, French, German and dictionaries, because 
these species overlap each other, and there may be French 
or German dictionaries which happen to be quarto or 
folio and belong to three different species at once. A 
division of this kind is said to be a Cross Division, because 
there is more than one principle of division, and the seve
ral spectes in consequence cross each other and produce 
confusion. If I were to divide rectilineal figures into tri
angles, parallelograms, rectangles and polygons of more 
than four sides, I should commit all the possible faults in 
one division. The species parallelogram and rectangle 
do not exclude each other, since all rectangles must be 
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species by a difference, of which an example has been 
given in the Tree of Porphyry. This process is called 
Dichotomy (Greek lJixa, in two; r€~vw, to cut); it is also 
called Exhaustive Division because it always of necessity 
obeys the second rule, and provides a place for every 
possible existing thing. By a Law of Thought to be con
sidered in the next Lesson, every thing must either have 
a quality or not have it, so that it must fall into one or 
other division of the genus. This process of exhaustive 
division will be shewn to have considerable importance in 
Lesson XXIII., but in practice it is not by any means 
always necessary or convenient. It would, for instance, 
produce a needlessly long classification if we di\·ided rec
ti lineal figures thus : 

r 
3-sidcd 

Triangle 

Rectilineal figure 

not 3·sidcd 

4-sided not 4-sidcd 
Quadrilateral 

s-sided not s-sided 
Pentagon &c. 

As we know beyond all doubt that every figure must 
have 3, 4, 5, 6, or more sides, and no figure can belong to 
more than one group, it is much better at once to enume
rate the parts as Triangle, Quadrilateral, Pentagon, Hexa
gon, &c. Again, it would be very awkward if we divided 
the counties of England into Middlesex and not-1\Iiddle
sex; the latter into Surrey and not-Surrey; the latter, 
again, into Kent and not-Kent. Dichotomy is useless, 
and even seems absurd in these cases, because we can 
observe the rules of divisien certainly in a much briefer 
division. But in less certain branches of knowledge our 
divisions can never be free from possible oversight unless 
they proceed by dichotomy. Thus, if we divide the popula
tion of the world into three branches, Aryan, Semitic, and 
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make itself known. \Vhen this rule is not observed, there 
is said to be 'circulus in definimdo,' or 'a circle in defin
ing,' because the definition brings us round again to the 
very word from which we started. This fault will usually 
be committed by using a word in the definition which is 
really a synonym of the name defined, as if I were to 
define " Plant" as "an organized being possessing vege
table life," or elements as simple substances, vegetable 
being really equivalent to plant, and simple to elementary. 
If I were to define metals as "substances possessing me
tallic lustre," I should either commrt this fault, or use the 
term metallic lustre in a sense which would admit other 
substances, and thus break the following rule. 

3· Tfte definition must be exactly equivalent to the 
species defined, that is to say, it must be an expression the 
denotation of which is neither narrower nor wider than 
the species, so as to include exactly the same objects. 
The definition, in short, must denote the species, the 
whole species, and nothing but the species, and thrs may 
really be considered a description of what a definition is. 

4· A definition must not be expressed i1z obscure,jigura
tive or ambiguous lauguage. In other words, the terms 
employed in the definition must be all exactly known, 
otherwise the purpose of the definition, to make us ac
quainted with the sufficient marks of the species, is 
obviously defeated. There is no worse logical fault than 
to define ignotwn per ignatius, the unknown by the still 
more unknown. Aristotle's definition of the soul as 'The 
Entelechy, or first form of an organized body ,,·hich has 
potential life,' certainly seems subject to this objection. 

5· And lastly, A definit£on must not be negative wizen! 
£t can be affirmative. This rule however is often not 
applicable, and is by no means always binding. 

Read Mr Mill on the nature of Classification and the 
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five Predicables, System of Logic, Book I. Chap. 
VII. For ancient Scholastic Views concerning De
finition, see Mansel's Artis Logicce Rutlimcnta 
(Aldrich), App. Note C. 

LESSON XIII. 

PASCAL AND DESCARTES ON METHOD. 

IT may be doubted whether any man ever possessed a 
more acute and perfect intellect than that of Blaise 
Pascal. He was born in 1623, at Clermont in Auvergne, 
and from his earliest years displayed signs of a remark
able character. His father attempted at first to prevent 
his studying geometry, but such was Pascal's genius and 
love of this science, that, by the age of twelve, he had 
found out many of the propositions of Euclid's first book 
without the aid of any person or treatise. It is difficult 
to say whether he is most to be admired for his mathe
matical discoveries, his invention of the first calculating 
machine, his wonderful Provincial Letters written against 
the Jesuits, or for his profound Pensces or Thoughts, a 
collection of his reflections on scientific and religious 
topics. 

Among these Thoughts is to be found a remarkable 
fragment upon Logical method, the substance of which is 
also given in the Port Royal Logic. It forms the second 
article of the Pmsh:s, and is entitled Rijlexions sur la 
Giometrie en general. As I know no composition in 
which perfection of truth and clearness of expression are 
more nearly attained, I propose to give in this lesson a 
free translation of the more important parts of this 
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fragment, appending to it rules of method from the 
Port Royal Log£c, and from Descartes' celebrated Essay 
on Met/tad. The words of Pascal are nearly as follows. 

"The true method, which would furnish demonstra
tions of the highest excellence, if it were possible to 
employ the method fully, consists in observing two prin
cipal rules. The first rule is not to employ any term of 
which we have not clearly explained the meaning; the 
second rule is never to put forward any proposition which 
we cannot demonstrate by truths already known; that is 
to say, in a word, to define all tlte terms, and to prove all 
tlte propositions. But, in order that I may observe the 
rules of the method which I am explaining, it is neces
sary that I declare what is to be understood by Defl.nitlon. 

"\Ve recognise in Geometry only those definitions 
which logicians call Nominal Defl.nitions, that is to say, 
only those definitions which impose a name upon things 
clearly designated in terms perfectly known; and I speak 
only of those definitions." 

Their value and use is to clear and abbreviate dis
course by "expressing in the single name which we 
impose what could not be otherwise expressed but in 
several words; provided nevertheless that the name im
posed remain divested of any other meaning which it 
might possess, so as to bear tha.t alone for which we 
intend it to stand. 

"For example, if we need to distinguish among 
numbers those which are divisible into two equal parts, 
from those which are not so divisible, in order to avoid 
the frequent repetition of this distinction, we give a name 
to it in this manner :-we call every number divisible into 
two equal parts an Eve1t Number. 

"This is a geometrical definition, because after having 
clearly designated a thing, namely any number divisible 
into two equal parts, we give it a name divested of every 
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other meaning, which it might have, in order to besto1v 
upon it the meaning designated. 

"Hence it appears that definitions are very free, and 
that they can never be subject to contradiction, for there 
is nothing more allowable, than to give any name we wish 
to a thing which we have clearly pointed out. It is only 
necessary to take care that we do not abuse this liberty of 
imposing names, by giving the same name to two differ
ent things. Even that would be allowable, provided that 
we did not confuse the results, and extend them from 
one to the other. But if we fall into this vice, we have a 
very sure and infallible remedy ;-it is, to substitute men
tally the definition in place of the thing defined, and to 
hold the definition always so present in the mind, that 
every time we speak, for instance, of an even number, we 
may understand precisely that it is a number divisible 
into two equal parts, and so that these two things should 
be so combined and inseparable in thought, that as often 
as one is expressed in discourse, the mind may direct it
self immediately to the other. 

"For geometers and all who proceed methodically 
only impose names upon things in order to abbreviate 
discourse, and not to lessen or change the ideas of the 
things concerning which they discourse. They pretend 
that the mind always supplies the entire definition of the 
brief terms which they employ simply to avoid the con
fusion produced by a multitude of words. 

" Nothing prevents more promptly and effectively the 
insidious fallacies of the sophists than this method, which 
we should always employ, and which alone suffices to 
banish all sorts of difficulties and equivocations. 

" These things being well understood, I retum to my 
explanation of the true method, which consists, as I said, 
in defining everything and proving everything. 

" Certainly this method would be an excellent one, 
8 
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Pascal's views of the geometrical method were clearly 
summed up in the following rules, inserted by him in the 
Port Royal Logic*. 

I. To admit no terms in the least obscure or equivo
cal without defining them. 

2. To employ in the definitions only terms perfectly 
known or already explained. 

3· To demand as axioms only truths perfectly evi
dent. 

4· To prove all propositions which are at all obscure, 
by employing in their proof only the definitions which 
have preceded, or the axioms which have been accorded, 
or the propositions which have been already demonstrated, 
or the construction of the thing itself which is in dispute, 
when there may be any operation to perform. 

5· Never to abuse the equivocation of terms by failing 
to substitute for them, mentally, the definitions which 
restrict and explain them. 

The reader will easily see that these rules are much 
more easy to lay down than to observe, since even geo
meters are not agreed as to the simplest axioms to assume, 
or the best definitions to make. There are many differ
ent opinions as to the true definition of parallel lines, and 
the simplest assumptions concerning their nature ; and 
how much greater must be the difficulty of observing 
Pascal's rules with confidence in less certain branches of 
science. Next after Geometry, Mechanics is perhaps the 
most perfect science, yet the best authorities have been 
far from agreeing as to the exact definitions of such 
notions as force, mass, mome?Zt, power, inertia, and the 
most different opinions are still held as to the simplest 
axioms by which the law of the composition of forces may 
be praYed. Nevertheless if we steadily bear in mind, m 

• Mr Spencer Baynes' Tramlation, p. 317. 
S-2 
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overlooked until recent years the very simple way in which 
all arguments may be explained when these self-evident 
laws are granted; and it is not too much to say that the 
whole of logic will be plain to those who will constantly 
use these laws as the key. 

The first of the laws may be regarded as the best 
definition we can give of identity or sameness. Could 
any one be ignorant of the meaning of the word Identity, 
it would be sufficient to inform him that everything is 
identical with itself. 

The second law however is one which requires more 
consideration. Its meaning is that nothing can have 
at the same time and at the same place contradic
tory and inconsistent qualities. A piece of paper may 
be blackened in one part, while it is white in other parts; 
or it may be white at one time, and afterwards become 
black; but we car.not conceive that it should be both 
white and black at the same place and time. A door 
after being open may be shut, but it cannot at once be 
shut and open. Water may feel warm to one hand and 
cold to another hand, but it cannot be both warm and 
cold to the same hand. No quality can both be present 
and absent at the same time; and this seems to be the 
most simple and general truth which we can assert of all 
things. It is tbe very nature of existence that a thing 
cannot be otherwise than it is; and it may be saf8ly said 
that all fallacy and error arise from unwittingly reason
ing in a way inconsistent with this law. All statements 
or inferences which imply a combination of contradictory 
qualities must be taken as impossible and false, and the 
breaking of this law is the mark of their being false. It 
can easily be shewn that if Iron be a metal, and every 
metal an element, Iron must be an element or it can be 
nothing at all, since it would combine qualities which are 
inconsistent (see Lesson XXIII). 
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are capable of excelling in many branches of knowledge, 
and such as can so excel are deserving of high commen
dation ;" hence "few students are deserving of high com
mendation." The little word " few" has here the double 
meaning before explained (p. 67), and means that "a 
few are, &c., and the rest are not." The conclusion is 
thus really a negative proposition, and distributes the 
major term "deserving of high commendation." But 
this major term is clearly undistributed in the major 
premise, which merely asserts that those who can excel 
in many branches of knowledge are deserving, but says 
or implies nothing about other students. 

The fifth rule is evidently founded on the principle 
noticed in the last lesson, that inference can only proceed 
where there is agreement, and that two differences or 
disagreements allow of no reasoning. Two terms, as the 
third Canon states, may both differ from a common term 
and yet may or may not differ from each other. Thus if 

Fig. 9· 

we were to argue that Americans are not Europeans, and 
Virginians are not Europeans, we see that both terms 
disagree with the middle term Europeans, and yet they 
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of the syllogism may, so far as we yet know, be either 
affirmative or negative, universal or particular, so that it 
is not difficult to calculate the utmost possible varieties of 
modes in which a syllogism might conceivably be con
structed. Any one of the four propositions A, E, I, or 0 may 
in short be taken as a major premise, and joined with any 
one of the same four as a minor premise, and any one of 
the four again may be added as conclusion. \Ve should 
thus obtain a series of the combinations or modes of 
joining the letters A, E, I, o, a few of which are here writ
ten out: 

AAA 
AAE 
AAI 
A.AO 

AEA 
AEE 
AEI 
AEO 

AlA 

AlE 
All 
AIO 

AOA 
AOE 
AOI 
AOO 

EAA 
EAE 
EAI 
EAO 

EEA 
EEE 
EEI 

&c. 

It is obvious that there will be altogether 4 x 4 x 4 or 64 
such combinations, of which 23 only are given above. 
The student can easily wnte out the remainder by carry
ing on the same systematic changes of the letters. Thus 
beginning with AAA we change the right-hand letter suc
cessively into E, I, and o, and then do the same beginning 
wilh AEA instead; after the middle letter has been carried 
through all its changes we begin to change the left-hand 
letter. \Vith each change of this we have to repeat all 
the:! sixteen changes of the other letters, so that there will 
obviously be altogether 6+ different conceivable modes 
of arranging propositions into syllogisms. 

\Ve call each of these triplets of propositions a mood or 
form of the syllogism (Latin modus, shape), and we have 
to consider how many of such forms can really be used in 
valid arguments, as distinguished from those which break 
one or more of the rules of the syllogism. Thus the mood 
AEA would break the 6th rule, that if one premise be 
negative the conclusion must be so too; AlE breaks the 
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These figures must be carefully committed to memory, 
which will best be done by noting the position of the 
middle term. This term stands first as subject of the 
major premise in the 1st Figure, second as predicate in 
both premises of the znd Figure,jirst again as subject of 
both premises in the 3rd Figure, and in an intermediate 
position in the 4th Figure. In the conclusion, of course, 
the major and minor terms have one fixed positi"on, and 
when the middle term is once correctly placed in any 
figure we easily complete the syllogism. 

The reader will hardly be pleased to hear that each of 
the eleven valid moods will have to be examined in each 
of the four figures separately, so that there are 44 cases 
still possible, from which the valid syllogisms have to be 
selected. Thus the mood AEE in the first figure would be 
as follows: 

Therefore 

All Y's are X's, 
No Z's are Y's ; 
No Z's are X's. 

This would break the 4th rule and be an Illicit Major, 
because X is distributed in the conclusion, which is a 
negative proposition, and not in the major premise. In 
the second figure it would be valid: 

Therefore 

All X's are Y's, 
No Z's are Y's; 
No Z's are X's. 

In the third figure it becomes 

All Y's are X's, 
No Y's are Z's, 
No Z's are X's, 

and again breaks the 4th rule, as regards the major term. 
Lastly in the 4th figure it is valid, as the reader may 
easily satisfy himself. 
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When all the valid moods are selected out of the 44 
possible ones, there are found to be altogether 24, which 
are as fo~lows: 

Valid Moods of the Syllogism. 

First Second Third Fourth 
Figure. Figure. Figure. Figure. 

AAA EAE AAI AAI 
EAB AEE IAI AEE 
All EIO All IAI 
EIO AOO EAO EAO 

OAO EIO 
[AAIJ [EAOJ EIO 
(EAOJ [AEOJ (AEOJ 

Five of the above moods are set apart and enclosed in 
brackets, because though valid they are of little or no use. 
They are said to haYe a weakened conclusion, because the 
conclusion is particular when a general one might have 
been drawn. Thus AAI, in the first figure is represented 
by the example : 

All material substances gravitate, 
All metals are material substances; 

Therefore some metals gravitate. 

It is apparent that the conclusion only states a part of 
the truth, and that in reality all metals gravitate. It is 
not actually an erroneous conclusion, because it must 
be carefully remembered (p. 77) that the affirming of a 
subaltern or particular proposition does not deny the 
corresponding general proposition. It is quite true that 
some metals gravitate, and it must be true because all of 
them do so. Bat when we can as readily prove that all 
do gravitate it is desirable to adopt this conclusion. 

lf we agree with most logicians to overlook the ex
istence of the five syllogisms with weakened conclusions, 
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exceptions to a general statement, which is indeed the 
natural way of meeting it, we employ the third figure. 
The statement that "all metals are solids" would at 
once be disproved by the exception mercury, as follows : 

Mercury is not solid, 
Mercury is a metal ; 

Therefore some metal is not solid. 

Were any one to assert that what is incomprehensible 
cannot exist, we meet it at once with the argument that 
Infinity is incomprehensible, but that infinity certainly 
exists, because we cannot otherwise explain the nature of 
a curve line, or of a quantity varying continuously; there
fore something that is incomprehensible exists. In this 
case even one exception is sufficient entirely to negative 
the proposition, which really means that because a thing 
is incomprehensible it cannot exist. But if one incom
prehensible thing does exist, others may also ; and all 
authority is taken from the statement. 

According to the Aristotelian system the third figure 
must also be employed whenever the middle term is a 
singular term, because in Aristotle's view of the subject a 
singular term could not stand as the predicate of a pro
position. 

LESSON XVII. 

REDUCTION OF THE IMPERFECT FIGURES 
OF THE SYLLOGISM. 

IN order to facilitate the recollection of the nineteen valid 
and useful moods of the syllogism, logicians invented, ·at 
least six centuries ago, a most curious system of artificial 
words, combined into mnemonic verses, which may be 
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As another example let us take Fesapo, for instan<.e: 
No fixed stars are planets, 
All planets are round bodies ; 

Therefore some round bodies are not fixed star~. 

According to the directions in the name, we are to 
convert simply the major premise, and by limitation the 
minor premise. We have then the following syllogism in 
Ferio: 

No planets are fixed stars, 
Some round bodies are planets ; 

Therefore some round bodies are not fixed stars. 

The reader will easily apply the same process of con
version or transposition to the other moods, according to 
the directions contained in their names, and the only 
moods it will be necessary to examine especially are 
Bramantip, Baroko and Bokardo. As an example of 
Braman tip we may take: 

All metals are material substances, 
All material substances are gravitating bodies; 
Therefore some gravitating bodies are metals. 

The name contains the letter m, which instructs us to 
transpose the premises, and the letter p, which denotes 
conversion by limitation ; effecting these changes we 
have: 

All material substances are gravitating bodies, 
All metals are material substances; 
Therefore some metals are gravitating bodies. 

This is not a syllogism in Barbara, as we might have 
expected, but is the weakened mood AAI of the first 
figure. It is evident that the premises yield the conclusion 
"all metals are gravitating bodies," and we must take the 
letter jJ to indicate in this mood that the conclusion is 
weaker than it might be. In truth the fourth figure is so 

lQ-Z 
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imperfect and unnatural in form, containing nothing but 
ill-arranged syllogisms, which would have been better 
stated in the first figure, that Aristotle, the founder of 
logical science, never allowed the existence of the figure 
at all. It is to be regretted that so needless an addition 
was made to the somewhat complicated forms of the 
syllogism. 

The two peculiar moods called Baroko and Bok:udo 
give a good deal of trouble, because they cannot be re
duced directly to the first figure. To show the mode of 
treating these moods we will take X, Y, Z to represent the 
major, middle and minor terms of the syllogism, and 
13aroko may then be stated as follows: 

Therefore 

All X's are Y's, 
Some Z's are not Y's ; 
Some Z's arc not .Y's. 

Now if we convert the major premise by Contrapo
sition (p. 83) we have "all not- Y's are not X's," and, 
making this the major premise of the syllogism, we have 

All not- Y's are not X's, 
Some Z's are not- Y's; 

Therefore Some Z's are not X's. 

Although both the above premises appear to be nega
tive, this is really a valid syllogism in Ferio, because 
two of the negative particles merely affect the middle 
term (seep. 134), and we have therefore effected the re
duction of the syllogism. 

Bokardo, when similarly stated, is as follows: 

Some Y's are not X's, 
All Y's are Z's; 

Therefore Some Z's are ~ot X's. 
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If this conclusion be not true then its contradictory, 
'all Z's are X's' must of necessity be regarded as true 
(pp. 76--79). Making this the minor premise of a new 
syllogism with the original major premise we have: 

All X's are Y's ..........................•... (1) 
All Z's are X's ......... contradictory of (3) 

Hence All Z's are Y's. 

Now this conclusion in A, is the contradictory of our old 
minor premise in o, and we must either admit one of our 
own premises to be false or allow that our original con· 
elusion is true. The latter is of course the alternative 
we choose. 

We treat Bokardo in a very similar manner; 
Some Y's are not X's .................. (I) 
All Y's are Z's ... ........................ (2) 

Therefore Some Z's are not X's .................. (3) 

If this conclusion be not true then 'all Z's are X's' must 
be true. Now we can make the syllogism : 

All Z's are X's .......... Contradictory of (3) 
AllY's are z·s .............................. (2) 

Hence All Y's are X's. 

This conclusion is the contradictory of (I), the original 
major premise, and as this cannot be allowed, we must 
either suppose (z) the original minor premise to be false, 
which is equally impossible, or allow that our original 
conclusion is true. 

It will be observed that in both these cases of Indirect 
Reduction or Proof we use a syllogism in Barbara, which 
fact is indicated by the initial letters of Baroko and Bo
kardo. The same process of Indirect proof may be 
applied to any of the other moods, but it is not usual to 
do so, as the simpler process of direct or as it is often 
called ostensive reduction is sufficient. 
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Order. Of this nature is the following argument: 
"Comets must be subject to the law of gravitation; for 
this is true of all bodies which move in elliptic orbits." 
It is so clearly implied that comets move in elliptic orbits, 
that it would be tedious to state this as the minor premise 
in a complete syllogism of the mood Barbara, thus : 

All bodies mo'l'ing in elliptic orbits are subject to 
the law of gravitation ; 

Comets move in elliptic orbits; 
Therefore comets are subject to the law of gravitation. 

It may happen occasionally that the conclusion of a 
syllogism is left unexpressed, and the enthymeme may then 
be said to belong to the Third Order. This occurs in the 
case of epigrams or other witty sayings, of which the very 
wit often consists in making an unexpressed truth ap
parent. Sir vV. Hamilton gives as an instance of this 
kind of enthymeme the celebrated epigram written by 
Porson the English scholar upon a contemporary German 
scholar: 

"The Germans in Greek 
Are sadly to seek; 
Not five in five score, 
But ninety-five more ; 
All, save only Hermann, 
And Hermann's a German." 

It is evident that while pretending to make an exception 
of Hermann, the writer ingeniously insinuates that siuce 
he is a Gel'!Ilan he has not a correct knowledge of Greek. 
The wonderful speech of Antony over the body of C.esar, 
in Shakspeare's greatest historical play, contains a series 
of syllogistic arguments of which the conclusions are 
suggested only. 

Even a single proposition may have a syllogistic force 
If it clearly suggest to the mind a second premise which 
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thus enables a conclusion to be drawn. The expression 
of Horne Tooke," Men who have no rights cannot justly 
complain of any wrongs," seems to be a case in point; for 
there are few people who have not felt wronged at some 
time or other, and they would therefore be likely to argue, 
whether upon true or false premises, as follows: 

Men who have no rights cannot justly complain of 
any wrongs; 

We can justly complain; 
Therefore we are not men who have no rights. 

In other words, we have rights. 

Syllogisms may be variously joined and combined 
together, and it is convenient to have special names for 
the several parts of a complex argument. Thus a syllo
gism which proves or furnishes a reason for one of the 
premises of another syllogism is called a Prosyllogism; 
and a syllogism which contains as a premise the conclu
sion of another syllogism is called an Eplsyllogism. 

Take the example : 

All B's are A's, 
And all C's are B's; 
Therefore all C's are A's. 
But all D's are C's; 

Therefore All D's are A's. 

This evidently contains two syllogisms in the mood Bar
bara, the first of which is a Prosyllogism with respect to 
the second, while the second is an Episyllogism with 
respect to the first. 

The peculiar name Epichelrema is given to a syllogism 
when either premise is proved or supported by a reason 
implying the existence of an imperfectly expressed pro
syllogism; thus the form, 
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much more frequent than that of syllogisms which are 
quite simple." Some examples are given of the complex 
syllogisms here referred to; thus: 

The sun is a thing insensible, 
The Persians worship the sun ; 

Therefore the Persians worship a thing insensible. 

This is an argument which cannot be proved by the rules 
of the syllogism, and yet it is not only evidently true, but 
is an exceedingly common kind of argument. Another 
example is as follows: 

The Divine Law commands us to honour kings; 
Louis XIV. is a king; 
Therefore the Divine Law commands us to honour 

Louis XIV. 

The reader will also find that arguments which are 
really quite valid and syllogistic are expressed in language 
so that they appear to have four distinct terms and thus to 
break one of the rules of the syllogism. Thus if I say 
"Diamonds are combustible, for they are composed of 
carbon and carbon is combustible," there are four terms 
employed, namely, diamonds, combustible, composed of 
carbon, and carbon. But it is easy to alter the construc
tion of the propositions so as to get a simple syllogism 
without really altering the sense, and we then have: 

What is composed of carbon is combustible; 
Diamonds are composed of carbon; 
Therefore diamonds are combustible. 

Examples are given at the end of the book of concise 
arguments, taken from Bacon's Essays and other writings, 
which the student can reduce to the syllogistic form by 
easy alterations; but it should be clearly understood that 
these changes are of an extra-logical character, and belong 
more properly to the science of language. 
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LESSON XIX. 

OF CONDITIONAL ARGUMENTS. 

IT will be remembered that when treating of propositions 
we divided them into two distinct kinds, Categorical Pro
positions, and Conditional Propositions. The former kind 
alone has hitherto been considered, and we must now 
proceed to describe Conditional propositions and the ar
guments which may be composed of them. 

Logicians have commonly described Conditional pro. 
positions as composed of two or more Categmical pro
positions united by a conjzmct£on. This union may 
happen in two ways, giving rise to two very different 
species of conditionals, which we shall call Hypothetical 
Propositions and Disjunctive Propositions. The way in 
which the several kinds of propositions are related will 
be seen in the following diagram : 

{

Categorical. 
Propositions are l HypotheticaL 

Conditional/ Disjunctive. 

A conditional proposition may be further described 
as one which makes a statement under a certain con
dition or qualification restricting its application. In the 
hypothetical form this condition is introduced by the 
conjunction if, or some other word equivalent to ~t. 
Thus-

" If iron is impure, it is brittle " 

is a hypothetical proposition consisting of two distinct 
categorical propositions, the first of which, "Iron is im
pure," is called the Antecedent; the second, " It is brittle," 
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represents the corresponding Destructive hypotheUcal 
syllogism, also called the modus tollms, or the mood 
which removes the consequent. It must be carefully ob
served again that it is the consequent, not the antecedent, 
which is denied. 

The only rule which is requisite for testing the validity 
of such syllogisms embodies what we have observed 
above ; viz. that eit/zer tlze antecedent must be affirmed, 
or the co?tsequent dmied. If either part of this rule be 
broken, a serious fallacy will be committed. Thus the 
apparent argument, 

If A is B, C is D ; 
But Cis D; 
Therefore A is B, 

is really a fallacy whic~ we may call the fallacy of ajflrm
t"ng the consequent, and its fallacious nature is readily un
derstood by reflecting that "A being B" is not stated to 
be the only condition on which C is D. It may happen 
that when E is F, or G is H, or under a hundred other 
circumstances, C is D, so that the mere fact of C being D 
is no sufficient proof that A is B. Thus, if a man's cha
racter be avaricious he will refuse to give money for useful 
purposes ; but it does not follow that every person who 
refuses to give money for such purposes is avaricious. 
There may be many proper reasons or motives leading 
him to refuse ; he may have no money, or he may con
sider the purpose not a useful one, or he may have more 
useful purposes in view. 

A corresponding fallacy arises from denybzg the ante-
cedent, as in the form-

If A is B, C is D ; 
But A is not B ; 
Therefore C is not D. 
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It will now be easily made apparent that the fallacy of 
affirming the consequent is really a breach of the 3rd 
rule of the syllogism, leading to an undistributed middle 
term. Our example may be as before: 

If a man is avaricious he will refuse money ; 
But he does refuse money ; 
Therefore he is avaricious. 

This becomes as a categorical syllogism, 
All avaricious men refuse money; 
But this man refuses money; 
Therefore this man is avaricious. 

This is the mood AAA in the second figure ; and the 
middle term, refusing money, is undistributed in both 
premises, so that the argument is entirely fallacious. 

Again, the fallacy of dmyi1tg the antecedmt is equiva
lent to the illicit process tif the major. Our former 
example (p. 163) may thus be represented: 

"A science which furnishes the mind with a multitude 
of useful facts deserves cultivation; but Logic is not such 
a science; therefore Logic does not deserve cultivation." 

This apparent syllogism is of the mood AEE in the 
first figure, which breaks the fourth rule of the syllogism, 
because the major term, deserving cultivation, is dis
tributed in the negative conclusion, but not in the af-firma
tive major premise. 

We now pass to the consideration of the disjunctive 
proposition, which instead of a single predicate has 
several alternatives united by the disjunctive conjunction 
or, any one of which may be affirmed of the subject. "A 
member -of the House of Commons is either a representa
tive of a county, or of a borough, or of a University," is an 
mstance of such a proposition, containing three alterna
tives ; but there may be any number of alternatives from 
two upwards. 
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teacher Aristotle first explained the fallacies. According 
to this mode of arrangement fallacies are divided into two 
principal groups, containing the logical and the material 
fallacies. 

I. The logical fallacies are those which occur in the 
mere form of the statement ; or as it is said in the old 
Latin expressions, i1t dictione, or in voce. It is supposed 
accordingly that fallacies of this kind can be discovered 
without a knowledge of the subject-matter with which the 
argument is concerned. 

2. The material fallacies, on the contrary, arise out
side of the mere verbal statement, or as it is said, extra 
dictionem; they are concerned consequently with the sub
ject of the argument, or in re (in the matter), and cannot 
be detected and set right but by those acquainted \Yith 
the subject. 

The first group of logical fallacies may be ft.rther di
vided into the purely logical and the semi-logical, and we 
may include in the former class the distinct breaches of 
the syllogistic rules which have already been described. 
Thus we may enumerate as Purely Logical Fallacies : 

I. Fallacy of four terms (Quaternio Terminorum)
Breach of Rule I ; 

2. Fallacy of undistributed middle-Breach of Rule 3; 
3· Fallacy of illicit process, of the ma.jor or minor 

term-Breach of Rule 4 ; 
4 Fallacy of negative premises-Breach of Rule 5 ; 

as well as breaches of the 6th rule, to which no distinct 
name has been given. Breaches of the 7th and 8th rules 
may be resolved into the preceding (p. 151), but they 
may also be described as in p. I35· 

The other part of the class of logical fallacies contains 
Semi-logical fallacies, which are six in number, as follows ; 
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r. Fallacy of Equivocation. 
2. Fallacy of Amphibology. 
3· Fallacy of Composition. 
4· Fallacy of Division. 
5· Fallacy of Accent. 
6. Fallacy of Figure of Speech. 

These I shall describe and illustrate in succession. 

171 

Equivocation consists in the same term being used 
in two distinct senses ; any of the three terms of the syl
logism may be subject to this fallacy, but it is usually the 
mtddle term which is used in one sense in one premise 
and in another sense in the other. In this case it is often 
called the fallacy of amb~E;ttOus middle, and when we dis
tinguish the two meanings by using other suitable modes 
of expression it becomes apparent that the supposed syl
logism contains four terms. The fallacy of equivocation 
may accordingly be considered a disguised fallacy of four 
terms. Thus if a person were to argue that " all criminal 
actions ought to be punished by law; prosecutions for 
theft are criminal actions; therefore prosecutions for 
~heft ought to be punished by law," it is quite apparent 
that the term "criminal action " means totally different 
things in the two premises, and that there is no true 
middle term at all. Often, however, the ambiguity is of 
a subtle and difficult character, so that different opinions 
may be held concerning it. Thus we might argue : 

"He who harms another should be punished. He 
who communicates an infectious disease to another per
son harms him. Therefore he who communicates an 
infectious disease to another person should be punished." 

This may or may not be held to be a correct argument 
according to the kinds of actions we should consider to 
come under the term harm, according as we regard negli
gence or malice requisite to constitute harm. Many 
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difficult legal questions are of this nature, as for in
stance: 

Nuisances are punishable by law ; 
To keep a noisy dog is a nuisance; 
To keep a noisy dog is punishable by law. 

The question here would turn upon the degree of 
nuisance which the law would interfere to prevent. Or 
again: 

Interference with another man's business is illegal; 
Underselling interferes with another man's business; 

Therefore underselling is illegal. 

Here the question turns upon the kind of inte1jerence, 
and it is obvious that underselling is not the kind of in· 
terference referred to in the major premise. 

The Fallacy of Amphibology consists in an ambiguous 
grammatical structure of a sentence, which produces mis
conception. A celebrated instance occurs in the prophecy 
of the spirit in Shakspeare's Henry VI.: "The Duke yet 
lives .that Henry shall depose," which leaves it wholly 
doubtful whether the Duke shall depose Henry, or Henry 
the Duke. This prophecy is doubtless an imitation of 
those which the ancient oracle of Delphi is reported to 
have uttered; and it seems that this fallacy was a great 
resource to the oracles who were not confident in their 
own powers of foresight. The Latin language gives great 
scope to misconstructions, because it does not require 
any fixed order for the words of a sentence, and when 
there are two accusative cases with an infinitive verb, it 
may be difficult to tell except from the context which 
comes in regard to sense before the verb. The double 
meaning which may be given to "twice two and three" 
arises from amphibology; it may be 7 or 10, according 
as we add the 3 after or before multiplying. In the 
careless construction of sentences it is often impossible to 
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as emphasis is thrown upon one word or another. Thus 
the sentence "The study of Logic is not supposed to 
communicate a knowledge of many useful facts," may be 
made to imply that the study of Logic does communicate 
such a knowledge although it is not supposed to ; or that 
it communicates a knowledge of a few useful facts; or 
that it communicates a knowledge of many useless facts. 
This ambiguity may be explained by considering that if 
you deny a thing to have the grm1p of qualities A, B, C, D, 
the truth of your statement will be satisfied by any one 
quality being absent, and an accented pronunciation will 
often be used to indicate that which the speaker believes 
to be absent. If you deny that a particular fruit is ripe 
and sweet and well-flavoured, it may be unripe and sweet 
and well-flavoured; or ripe and sour and well-flavour
ed; or ripe and sweet and ill-flavoured; or any two or 
even all three qualities may be absent. But if you deny 
it to be ripe and sweet and well-flavoured, the denial 
would be understoorl to refer to the last quality. Jeremy 
Bentham was so much afraid of being misled by this 
fallacy of accent that he employed a person to read to 
him, as I have heard, who had a peculiarly monotonous 
manner of reading. 

The Fallacy of the Figure of Speech is the sixth and 
last of the semi-logical fallacies, and is of a very trifling 
character. It appears to consist in any grammatical 
mistake or confusion between one part of speech and an
other. Aristotle gravely gives the following instance : 
"Whatever a man walks he tramples on ; a man walks 
the whole day; therefore he tramples on the day." Here 
an adverbial phrase is converted into a noun object. 
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tl:ie pro~ecutor is as bad. If a great change in the law is 
proposed in Parliament, it is an Irrelevant Conclusion to 
argue that the proposer is not the right man to bring it 
forward. Everyone who gives advice lays himself open 
to the retort that he who preaches ought to practise, or 
that those who live in glass houses ought not to throw 
stones. Nevertheless there is no necessary connection 
between the character of the person giving advice and 
the goodness of the advice. 

The argzmzmtum ad populum is another form of 
Irrelevant Conclusion, and consists in addressing argu
ments to a body of people calculated to excite their feel
ings and prevent them from forming a dispassionate 
judgment upon the matter in hand. It is the great 
weapon of rhetoricians and demagogues. 

Petitio Prtncipil is a familiar name, and the nature of 
the fallacy it denotes is precisely expressed in the phrase 
beggi11g tlze question. Another apt name for the fallacy is 
circztlus bt probando, or "a circle in the proof." It con
sists in taking the conclusion itself as one of the premises 
of an argument. Of course the conclusion of a syllogism 
must always be contained or implied in the premises, but 
only when those premises are combined, and are dis
tinctly different assertions from the conclusion. Thus in 
the syllogism, 

Bis C, 
A isB, 

therefore A is C, 

the conclusion is proved by being deduced from two 
propositions, neither of which is identical with it; but if 
the truth of one of these premises itself depends upon 
the following syllogism, 

CisB, 
A is C, 

therefore A is B, 
12-2 
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bill is often opposed on the ground that it is unconstitu
tional and therefore ought to be rejected ; but as no 
wecise definition can be given of what is or is not con
stitutional, it means little more than that the measure is 
distasteful to the opponent. Names which are used in 
this fallacious manner were aptly called by Bentham 
Question-begging Epithets. In like manner we beg the 
question when we oppose any change by saying that it is 
un-English. 

The FaJlacy of the Consequent is better understood 
by the familiar phrase non sequitut. \Ve may apply 
this name to any argument which is of so loose and 
inconsequent a character that no one can discover any 
cogency in it. It thus amounts to little more than the 
assertion of a conclusion which has no connection with 
the premises. Prof. De Morgan gives as an example 
the following : "Episcopacy is of Scripture origin ; the 
Church of England is the only episcopal Church in Eng
land; ergo, the Church established is the Church that 
should be supported." 

By the Fallacy of the False Cause I denote that which 
has generally been referred to by the Latin phrase non 
causa pro caztsd. In this fallacy we assume that one 
thing is the cause of another without any sufficient 
grounds. A change in the weather is even yet attributed 
to the new moon or full moon which had occurred shortly 
before, although it has been demonstrated over and over 
again that the moon can have no such effect. In former 
centuries any plague or other public calamity which fol
lowed the appearance of a comet or an eclipse was 
considered to be the result of it. The Latin phrase post 
hoc ergo propter hoc (after this and therefore in conse
quence of this) exactly describes the character of these 
fallacious conclusions. Though we no longer dread sigm 
and omens, yet we often enough commit the fallacy; as 
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when we assume that all the prosperity of England is the 
result of the national character, forgetting that the plenti
ful coal in the country and its maritime position have 
contributed to our material wealth. It is no doubt equally 
fallacious to attribute no importance to national character, 
and to argue that because England has in past centuries 
misgoverned Ireland all the present evils of Ireland are 
due to that misgovernment. 

Lastly there is the somewhat trivial Fallacy of Many 
Questions, which is committed by those who so combine 
two or three questions into one that no true answer can 
be given to them. I cannot think of a better example 
than the vulgar pleasantry of asking, "Have you left off 
beating your mother?" Questions equally as unfair are 
constantly asked by barristers examining witnesses in a 
court of justice, and no one can properly be required to 
answer Yes or No to every question which may be ad
dressed to him. As Aristotle says, "Several questions 
put as one should be at once decomposed into their 
several parts. Only a single question admits of a single 
answer: so that neither several predicates of one subject, 
nor one predicate of several subjects, but only one predi
cate of one subject, ought to be affirmed or denied in a 
single answer." 

N.ead Prof. de Morgan's excellent and amusing Chapter 
on Fallacies, Formal Logic, Ch. XIII. 

\Vhately's remarks on Fallacies, Elements of Logic, 
Book III., are often very original and acute. 
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of the syllogism might be tested. This was stated in the 
following words : "\Vhat worse relation of subject and 
predicate subsists between either of two tem1s and a 
common third term, with which both are related, and one 
at least positively so-that relation subsists between these 
two terms themselves." 

By a worse relation, Sir William means that a negative 
relation is worse than an affirmative and a particular than 
a universal. This canon thus expresses the rules that if 
there be a negative premise the conclusion must be nega
tive, and if there be a particular premise the conclusion 
must be particular. Special canons were also developed 
for each of the three figures, but in thus rendering the 
system complex the advantages of the quantified form of 
proposition seem to be lost. 

Prof. De Morgan also discovered the advantages of 
the quantified predicate, and invented a system differing 
greatly from that of Sir W. Hamilton. It is fully ex
plained in his Formal Logic, The Syllabus of a new 
System if Logic, and various important memoirs on the 
Syllogism in the Trmzsact£o7tS of the Cambridge Pltilo
soj;lzical Society. In these works is also given a com
plete explanation of the "Numerically Definite Syllogism." 
Mr De Morgan pointed out that two particular premises 
may often give a valid conclusion provided that the 
actual quantities of the two terms are stated, and when 
added together exceed the quantity of the middle term. 
Thus if the majority of a public meeting vote for the first 
resolution, and a majority also vote for the second, it 
follows necessarily that some who voted for the first voted 
also for the second. The two majorities added together 
exceed the whole number of the meeting, so that they 
could not consist of entirely different people. They may 
indeed consist of exactly the same people ; but all that 
we can deduce from the premises is that the excess of the 
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two majorities added together over the number of the 
meeting must have voted in favour of each resolution. 
This kmd of inference has by Sir 'vV. Hamilton been 
said to depend on ultra-total distribution; and the name 
of Plurative Propositions has been proposed for all those 
which give a distinct idea of the fraction or number of the 
subject involved in the assertion. • 

T. Spencer Baynes, Essay on tlte 1zew Analytic of 
Logical FormsJ· Edinburgh, 18so. 

Prof. Bowen's Treaft'se on Logic or the Laws of Pure 
Thoztght, Cambridge, U. S. 1866 (Tri.ibner and 
Co.) gives a full and excellent account of Hamilton's 
Logic. 

LESSON XXIII. 

BOOLE'S SYSTEM OF LOGIC 

IT would not in the least be possible to give in an ele
mentary work a notion of the system of indirect inference 
first discovered by the late Dr Boole, the Professor of 
Mathematics at the Queen's College, Cork. This system 
was founded as ment.ioned in the last lesson upon the 
Quantification of the Predicate, but Dr Boole regarded 
Logic as a branch of Mathematics, and believed that he 
could arrive at every possible inference by the principles 
of algebra. The process as actually employed by him 
is very obscure and difficult ; and hardly any attempt to 
introduce it into elementary text-books of Logic has yet 
been made. 

I have been able to arrive at exactly the same results 
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which is capable of existing if the premises be true, and as 
there cannot conceivably be more alternatives than those 
considered, it follows demonstratively that iron occurs 
only in combination with the qualities of metal and ele
ment, or, in brief, that it is an element. 

We can, however, prove not only the ordinary syllo
gistic conclusion, but any other conclusion which can be 
drawn from the same premises; the syllogistic conclusion 
is in fact only one out of many which can usually be ob
tained from given premises. Suppose, for instance, that 
we wish to know what is the nature of the term or class 
not-element, so far as we can learn it from the premises 
just considered. \Ve can develope the alternatives of this 
term, just as we did those of iron, and get the following-

Nat-element, iron, metal. 
Not-element, iron, not-metal. 
Nat-element, not-iron, metal. 
Nat-element, not-iron, not-metal. 

Compare these combinations as before with the premises. 
The first it is easily seen cannot exist, because all metals 
are elements; for the same reason the third cannot exist ; 
the second is likewise excluded, because iron is a metal 
and cannot exist in combination with the qualities of not
metaL Hence there remains only one combination to 
represent the class desired-namely, 

Nat-element, not-iron, not-metal. 
Thus we learn from the premises that every not-ele

ment is not a metal and is not iron. 
As another example of this kind of deductive process 

I will take a case of the Disjunctive Syllogism, in the ne
gative mood, as follows :-

A fungus is either plant or animal, 
A fungus is not an animal ; 
Therdore it is a pl::u:t. 
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Now if we develope all the possible ways in which 
fungus, plant and animal can be combined together, we 
obtain for the term fungus-

( I) Fungus, plant, animal. 
(2) Fungus, plant, not-animal. 
(3) Fungus, not-plant, animal. 
(4) Fungus, not-plant, not-animal. 

Of these however the 4th cannot exist because by 
the premise a fungus must be a plant, or if not a plant an 
animal. The 1st and 3rd again cannot exist because the 
minor premise informs us that a fungus is not an animal. 
There remains then only the second combination, 

Fungus, plant, not-animal, 

from which we learn the syllogistic conclusion that 
" a fungus is a plant." 

The chief excellence of this mode of deduction consists 
in the fact that it is not restricted to any definite series 
of forms like the syllogism, but is applicable, without any 
additional rules, to all kinds of propositions or problems 
which can be conceived and stated. There may be any 
number of premises, and they may contain any number of 
terms; all we have to do to obtain any possible inference 
is to develope the term required into all its alternatives 
and then to examine how many of these agree with the pre
mises. What remain after this examination necessarily 
form the description of the term. The only inconvenience 
of the method is that, as the number of terms increases, 
the number of alternatives to be examined increases very 
rapidly, and it soon becomes tedious to write them all out. 
This work may be abbreviated if we substitute single 
letters to stand for the terms, somewhat as in algebra; 
thus we may take A, B, C, D, &c., to stand for the affirm
ative terms, and a, b, c, d, &c., for the corresponding nega
tive ones. Let us take as a first example the premises-

13-2 
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Organic substance is either vegetable or animal. 
Vegetable substance consists mainly of carbon, hydrogen, 

and nitrogen. 
Animal substance consists mainly of carbon, hydrogen, 

and nitrogen. 

It would take a long time to write out all the combi
nations of the four terms occurring in the above; uut if 
we substitute letters as follows-

A =organic substance, 
B=vegetable substance, 
C=animal substance, 
D=consisting mainly of carbon, hydrogen, and 

nitrogen, 
we can readily represent all the combinations which can 
belong to the term A. 

(1) ABCD 
(2) ABCd 
(3) ABeD 
(4) ABc d 

AbCD 
AbCd 
AbeD 
Abed 

(5) 
(6) 
(7) 
(8) 

Now the premises amount to the statements, that 
A must be either B or C, 
Bmust beD, 
Cmust be D. 

The combinations (7) and (8) are inconsistent with the 
first premise; the combinations (2) and (4) with the second 
premise; and (6) is inconsistent with the third premise. 
There remain only, 

ABCD 
ABeD 
AbCD. 

Whence we learn at once that "organic substance (A) 
always consists mainly of carbon, hydrogen and nitrogen," 
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because it always occurs in connexion with D. The reader 
may perhaps notice that the term ABCD implies that or
ganic substance may be both vegetable (B) and animal (C), 
If the first premise be interpreted as meaning that this is 
not possible, of course this combination should also be 
struck out. It is an unsettled point whether the alter
natives of a disjunctive proposition can coexist or not 
(see p. 166), but I much prefer the opinion that they 
can; and as a matter of fact it is quite likely that there 
exist very simple kinds of living beings, which cannot be 
distinctly asserted to be vegetable only or animal only, 
but partake of the nature of each. 

As a more complicated problem to shew the powers of 
this system, let us consider the premises which were 
treated by Dr Doole in his Laws if Tlzought, p. 125, as 
follows: 

" Similar figures consist of all whose corresponding 
angles are equal, and whose corresponding sides are 
proportionaL 

Triangles whose corresponding angles are equal have 
their corresponding sides proportional; and vz'ce versa. 

Triangles whose corresponding sides are proportional 
have their corresponding angles equal." 

Now if we take our symbol letters as follows: 

A =similar figure, 
B =triangle, 
C=having corresponding angles equal, 
D=having corresponding sides proportional, 

the premises will be seen to amount to the statements that 
A is identical with CD, 

and that 
BC is identical with BD/ 

in other words, all A's ought to be CD's, CD's ought to 
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be A's, all BC's ought to be ED's and all ED's ought to 
be BC's. 

The possible combinations in which the letters may be 
united are 16 in number and are shewn in the following 
table: 

ABCD aBCD 
ABCd aBCd 
ABeD aBeD 
ABed aBed 
AbCD abCD 
AbCd abCd 
A beD abeD 
Abed abed 

Comparing each of these combinations with the premises 
we see that ABCd, ABeD, ABed, and others, are to be 
struck out because every A is also to be CD. The com
binations aBCD and abCD are struck out because every 
CD should also be A. Again, aBCd is inconsistent with 
the condition that every BC is also to be ED; and. if 
the reader carefully follows out the same process of ex
amination, there will remain only six combinations, which 
agree with all the premises, thus-

A BCD aBed 
AbCD abCd 

abeD 
abed 

From these combinations we can draw any description 
we like of the classes of things agreeing with the premises. 
The class A or similar figures is represented by only two 
combinations or alternatives; the negative class a or 
dissimilar figures, by four combinations, whence we may 
draw the following conclusion: "Dissimilar figures con· 
sist of all triangles which have not their corresponding 
angles equal, and sides proportional (aBed), and of all 
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figures, not being triangles, which have either their angles 
equal and sides not proportional (abCd), or their cor
responding sides proportional and angles not equal 
(abeD), or neither their corresponding angles equal nor 
corresponding sides proportional (abed)." 

In performing this method of inference it is soon seen 
to proceed in a very simple mechanical manner, and the 
only inconvenience is the large number of alternatives or 
combinations to be examined. I have, therefore, devised 
several modes by which the labour can be decreased; 
the simplest of these consists in engraving the series 
of r6 combinations on the opposite page, which occur 
over and over again in problems, with larger and smaller 
sets, upon a common writing slate, so that the excluded 
ones may be readily struck out with a common slate 
pencil, and yet the series may be employed again for any 
future logical question. A second device, which I have 
called the "Logical abacus," is constructed by printing the 
letters upon slips of wood furnished with pins, contrived 
so that any part or class of the combinations can be 
picked out mechanically with very little trouble; and a 
logical problem is thus solved by the hand, rather than 
by the head. More recently however I have reduced the 
system to a completely mechanical form, and have thus 
embodied the whole of the indirect process of inference 
in what may be called a Logical Machine. In the front 
of the machine are seen certain moveable wooden rods 
carrying the set of r6 combinations of letters which are 
seen on the preceding page. At the foot are z 1 keys like 
those of a piano; eight keys towards the left hand are 
marked with the letters A, a, B, b, C, e, D, d, and are 
intended to represent these terms when occurring in the 
subject of a proposition. Eight other keys towards the 
right hand represent the same letters or tetms when oc
curring in the predicate. The copula of a proposition is 
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represented by a key in the middle of the series; the full 
stop by one to the extreme right, while there are two other 
keys which serve for the disjunctive conjunction or, ac• 
cording as it occurs in subject or predicate. Now if the 
letters be taken to stand for the terms of a syllogism or 
any other logical argument, and the keys of the instru
ment be pressed exactly in the order corresponding to the 
words of the premises, the 16 combinations will' be so 
selected and arranged thereby that at the end only the 
possible combinations will remain in view. Any question 
can then be asked of the machine, and an infallible answer 
will be obtained from the combinations remaining. The 
internal construction of the machine is such, therefore, as 
actually to perform the work of inference which, in Dr 
Boole's system, was performed by a very complicated 
mathematical calculation. It should be added, that there 
is one remaining key to the extreme left which has the 
effect of obliterating all previous operations and restoring 
aU the combinations to their original place, so that the 
machine is then ready for the performance of any new 
problem. 

An account of this logical machine may be found in 
the Proceedings of tlze Royal Sodety for Jan. 2oth, 187o, 
the machine having on that day been exhibited in action to 
the Fellows of the Society. The principles of the method 
of inference here described are more completely stated in 
The Substitution of Similars•, and the Prittciplcs of Sci
meet, which I published in the years 1869 and 18]4. I 
may add, that each of these works contains certain views as 
to the real nature of the process of inference which I do 

. • The. Substitution of Similars, the true Principle of Reason
till{• derzved from a modification of Aristotle's Dictum. Mac
millan and Co. 1 869. 

t The P•·inciples of Scimce: a Treatise on Logic atzd Scientific 
Method. 'l vols. Macmillan and Co. 
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not think it desirable to introduce into an elementary work 
like the present, on account of their speculative character. 
The process of inference, on the other hand, which I have 
derived from Boole's system is of so self-evident a charac· 
ter, and is so clearly proved to be true by its reduction to 
a mechanical form, that I do not hesitate to bring it to the 
reader's notice. 

George Boo1e, Mathematical Atzalysis of Logic, 1847. 
An Investigatiott of the Laws of Tlwugltt. London, 

Walton and Maberly, 1854 

LESSON XXIV. 

ON METHOD, ANALYSIS AND SYNTHESIS. 

IT has been held by many writers on Logic that, in addi
tion to the three parts of logical doctrine which treat 
successively of Terms, Propositions and Syllogisms, there 
was a fourth part, which treats of method. Just as the 
doctrine of Judgment considers the arranging of terms 
and their combination into Propositions, and the doc
trine of Syllogism considers the arranging of propositions 
that they may form arguments, so there should in like 
manner be a fourth part, called Method, which should 
govern the arrangement of syllogisms and their combina
tion into a complete discourse. Method is accordingly 
defined as cvnsisting in such a disposition of the parts of 
a discourse tlzat tlze whole may be most easily intelligible. 

The celebrated Peter Ramus, who perished in the 
massacre of St Bartholomew, first proposed to make 
method in this manner a part of the science of Logic: but 
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it may well be doubted whether any definite set of rules 
or principles can be given to guide us in the arrangement 
of arguments. Every different discourse must consist of 
arguments arranged in accordance with the peculiar nature 
of the subject; and no general rules can be given for treat
ing things which are infinitely various in the mode of treat
ment required. Accordingly the supposed general rules 
of method are no better than truisms, that is, they tell us 
nothing more than we must be supposed to know before
hand. Thus, we are instructed in composing any dis
course to be careful that-

I. Nothing should be wanting or redundant. 
2. The separate parts should agree with each other. 
3· Nothing should be treated unless it is suitable to 

the subject or purpose. 
4· The separate parts should be connected by suit

able transitions. 
But it is evident that the whole difficulty consists in 

deciding what is wanting or redundant, suitable or con
sistent. Rules of this kir.d simply tell us to do what we 
ought to do, without defining what that is. 

There exist nevertheless certain general modes of 
treating any subject which can be clearly distinguished, 
and should be well understood by the logical student. 
Logic cannot teach him exactly how and when to use 
each kind of method, but it can teach him the natures 
and powers of the methods, so that he will be more likely 
to use them rightly. We must distinguish, 

1. The method of discovery, 
2. The method of instruction. 

The method of discovery is employed in the acquisi
tion of knowledge, and really consists in those processes 
of inference and induction, by which general truths are 
ascertained from the collection and examination of par-
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ticular facts. This method will be the subject of most of 
our remaining Lessons. The second method only applies 
when knowledge has already been acquired and express
ed in the form of general laws, rules, principles or truths, 
so that we have only to make ourselves acquainted with 
these and observe the due mode of applying them to 
particular cases, in order to possess a complete acquaint
ance with the subject. 

A student, for example, in learning Latin, Greek, 
French, German, or any well-known language, receives a 
complete Grammar and Syntax setting forth the whole of 
the principles, rules and nature of the language. He 
receives these instructions, and takes them to be true on 
the authority of the teacher, or the writer of the book; 
and after rendering them familiar to his mind he has 
nothing to do but to combine and apply the rules in read
ing or composing the language. He follows, in short, 
the method of Instruction. But this is an entirely differ
ent and opposite process to that which the scholar must 
pursue who has received some writings in an unknown 
language, and is endeavouring to make out the alpha
bet, words, grammar, and syntax of the language. He 
possesses not the laws of grammar, but words and sen
tence!) obeying those laws, and he has to detect the 
laws if possible by observing their effects on the written 
language. He pursues, in short, the method of discovery 
consisting in a tedious comparison of letters, words, and 
phrases, such as shall disclose the more frequent combi
nations and forms in which they occur. The process 
would be a strictly inductive one, such as I shall partially 
exemplify -in the Lessons on Induction; but it is far more 
difficult than the method of Instruction, and depends to a 
great eKtent on the happy use of conjecture and hypothesis, 
which demands a certain skill and inventive ability. 

Exactly the same may be said of the investigation of 
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natural things and events. The principles of mechanics, 
of the lever, inclined plane, and other Mechanical Powers, 
or the Laws of Motion, seem comparatively simple and 
obvious as explained to us in books of instruction. But 
the early philosophers did not possess such books; they 
had only the Book of Nature, in which is set forth not 
the laws but the results of the laws, and it was only 
after the most patient and skilful investigation, and after 
hundreds of mistakes, that those laws were ascertained. 
It is very easy now to understand the Copernican system 
of Astronomy, which represents the planets as revolving 
round the sun in orbits of various magnitude. Once know
ing the theory we can readily see why the planets have 
such various movements and positions, and why they 
sometimes stand still; it is easy to see, too, why in ad
dition to their own proper motions they all go round the 
earth apparently every day in consequence of the earth's 
diurnal rotation. But all these changes were exceedingly 
puzzling to the ancients, who regarded the earth as stand
ing still. 

The method of discovery thus begins with facts ap
parent to the senses, and has the difficult task of detecting 
those universal laws or general principles which can only 
be comprehended by intellect. It has been aptly said 
that the method of discovery thus proceeds from tlzings 
better know1t to us, or our senses (nobis noti'ora), to those 
which are more simple or better known in ttature (notiora 
natura). The method of Instruction proceeds in the 
opposite direction, beginning with the things 1zotiora 
natura, and proceeding to show or explain the things 
nobis 1totiora. The difference is almost like that between 
ht'ding and seeking. He who has hidden a thing knows 
where to find it; but this is not the position of a discoverer, 
who has no clue except such as he may meet in his own 
diligent and sagacious search. 
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Closely corresponding to the distinction between the 
methods of Discovery and Instruction is that between 
the methods of Analysis and Synthesis. It is very im
portant indeed that the reader should clearly apprehend 
the meanings of these terms in their several applications. 
Analysis is the process of separating a whole into its 
parts, and synthesis the combination of parts into a 
whole. The analytical chemist, who receives a piece of 
mineral for examination, may be able to separate com
pletely the several chemical elements of which it is 
composed and ascertain their nature and comparative 
quantities; this is chemical analysis. In other cases the 
chemist mixes together carefully weighed quantities of 
certain simple substances and combines them into a new 
compound substance; this is chemical synthesis. Logical 
analysis and synthesis must not be confused with the 
physical actions, but they are nevertheless actions of 
mind of an analogous character. 

In logical synthesis we begin with the simplest possible 
notions or ideas, and combine them together. We have 
the best possible example in the elements of Geometry. 
In Euclid we begin with certain simple notions of points, 
straight lines, angles, right angles, circles, &c. Putting 
together three straight lines we make a triangle ; joining 
to this the notion of a right-angle, we form the notion of 
a right-angled triangle. Joining four other equal lines at 
right angles to each other we gain the idea of a square, 
and if we then conceive such a square to be formed upon 
each of the sides of a right-angled triangle, and reason 
from the necessary qualities of these figures, we discover 
that the two squares upon the sides containing the right 
angle must together be exactly equal to the square upon 
the third side, as shewn in the 47th Proposition of 
Euclid's first book. This is a perfect instance of com
bining simple ideas into more complex ones. 
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\Ve have often, however, in Geometry to pursue the 
opposite course of Analysis. A complicated geometrical 
figure may be given to us, and we may have, in order to 
prove the properties which it possesses, to resolve it into 
its separate parts, and to consider the properties of those 
parts each distinct from the others. 

A similar distinction between the analytical and syn
thetic methods can be traced throughout the natural 
sciences. By keeping exact registers of the appearance 
and changes of the weather we may readily acquire an 
immense collection of facts, each such recorded fact 
implying a multitude of different circumstances occurring 
together. Thus_in any storm or shower of rain we have 
to consider the direction and force of the wind ; the tem
perature and moistness of the air; the height and forms of 
the clouds; the quantity of rain which falls, or the light
ning and thunder which occur with it. If we proceed by 
analysis only to explain the changes of the weather we 
should have to try resolving each storm or change of 
weather into its separate circumstances, and comparing 
each with every other to discover what circumstances 
usually go together. We might thus ascertain no doubt 
with considerable certainty what kinds of clouds, and 
what changes of the wind, temperature, moisture, &c., 
usually precede any kind of storm, and we might even in 
time give some imperfect explanation of what takes place 
in the atmosphere. 

But we might also apply with advantage the syn
thetical method. By previous chemical investigations we 
know that the atmosphere consists mainly of the two 
fixed gases, oxygen and nitrogen, with the vapour of 
water, the latter being very variable in quantity. We 
can try experimentally what takes place when portions 
of such air of various degrees of moistness are com
pressed or allowed to expand, or are mixed together, as 
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often happens in the atmosphere. It is thus discovered 
that whenever moist air is allowed to expand cloud 
is produced, and it may be drops of rain. Dr Hut· 
ton, too, found that whenever cold moist air is mixed 
with warm moist air cloud is again produced. We can 
safely argue from such small experiments to what takes 
place in the atmosphere. Putting together synthetically, 
from the sciences of chemistry, mechanics, and electricity, 
all that we know of air, wind, cloud and lightning, we are 
able to explain what takes place in a thunder-storm far 
more completely than we could do by merely observing 
directly what happens in the storm. We are here how
ever anticipating the methods of inductive investigation, 
which we must consider in the following lessons. It will 
appear that Induction is equivalent to analysis, and that 
the deductive kinds of reasoning which we have treated 
in prior lessons are of a synthetic character. 

It has been said that the synthetic method usually 
corresponds to the method of instruction and the analytic 
method to that of discovery. But it may be possible to 
discover new truths by synthesis and to teach old ones 
by analysis. Sir John Herschel in his well-known Out
lines of Astronomy partially adopts the analytic method; 
he supposes a spectator in the first place to survey the 
appearances of the heavenly ·bodies and the surface of 
the earth, and to seek an explanation ; he then leads 
him through a course of arguments to show that these 
appearances really indicate the rotundity of the earth, its 
revolution about its own axis and round the sun, and its 
subordinate position as one of the smaller planets of the 
solar system. Mr Norman Lockyer's Elemmtary Lesso1ls 
in Astronomy is a clear example of the synthetic method 
of instruction; for he commences by describing the sun, 
the centre of the system, and successively adds the planets 
and other members of the system, until at last we have 
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the complete picture ; and the reader who has temporarily 
received everything on the writer's authority, sees that 
the description corresponds with the truth. Each method, 
it must be allowed, has its own advantages. 

It must be carefully observed that the meaning of 
analysis, and therefore that of synthesis, varies according 
as we look to the intension or extension of terms. To 
divide or analyse a class of things in extension I must add 
a quality or difference. Thus I divide the class orgatzism 
when I add the quality vegetable, and separate vegetable 
organism from what is not vegetable. Alla.lysis in exten
llion is therefore the same process as synthesis in inten
sion; and vice versa, whenever I separate or analyse a 
group of qualities each part belongs to a larger class of 
things in extension. When I analyse the notion vegetable 
organism, and regard the notion organism apart from 
vegetable, it is apparent that I really add the whole class 
of animal organisms to the class I am considering-so 
that ana.lys1s in intension 1s synthesis in extension. The 
reader who has well considered the contents of Lessons 
v. and XII. will probably see that this connection of the 
two processes is only a re-statement of the law, (p. 40), 
that "as the intension of a term is increased the extension 
is decreased." 

To express the difference between knowledge derived 
deductively and that obtained inductively the Latin 
phrases a priori and a posteriori are often used. By 
A Priori reasoning we mean argument based on truths 
previously known; A posteriori reasoning, on the contrary, 
proceeds to infer from the consequences of a general 
truth what that general truth is. Many philosophers con
sider that the mind is naturally in possession of certain 
laws or truths which it must recognise in every act of 
thought; all such, if they exist, would be a priori truths. 
It cannot be doubted, for instance, that we must always 
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recognise in thought the three Primary Laws of Thought 
considered in Lesson XIV. \Ve have there an a priori 
knowledge that "matter cannot both have weight and be 
without weight," or that "every thing must be either self
luminous or not self-luminous.'' But there is no law of 
thought which can oblige us to think that matter has 
weight, and luminous ether has not weight; that Jupiter 
and Venus are not self-luminous, but that comets are to 
some extent self-luminous. These are facts which are no 
doubt necessary consequences of the laws of nature and 
the general constitution of the world; but as we are not 
naturally acquainted with all the secrets of creation, we 
have to learn them by observation, or by the a posteriori 
method. 

It is not however usual at the present time to restrict 
the name a priori to truths obtained altogether without 
recourse to observation. Knowledge may originally be 
of an a posteriori origin, and yet having been long 
in possession, and having acquired the greatest certainty, 
it may be the ground of deductions, and may then be said 
to give a priori knowledge. Thus it is now believed by 
all scientific men that force cannot be created or destroy
ed by any of the processes of nature. If this be true the 
force which disappears when a bullet strikes a target must 
be converted into something else, and on a priori grounds 
we may assert that heat will be the result. It is true that 
we might easily learn the same truth a posteriori, by 
picking up portions of a bullet which has just struck a 
target and observing that they are warm. But there is a 
great advantage in a priori knowledge; we can often 
apply it in cases where experiment or observation would 
be difficult. If I lift a stone and then drop it, the most 
delicate instruments could hardly show that the stone 
was heated by striking the earth; yet on ti priori grounds 
l know that it must have been so and can easily calcu-

q 
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the premises, that is to say, it applies to fewer indi
vidual instances than the separate premises from which 
it was inferred. When I combine the general truth that 
"metals are good conductors of heat," with the truth that 
''aluminium is a metal," I am enabled by a syllogism in 
the mood Barbara to infer that "aluminium is a good con
ductor of heat." As this is a proposition concerning one 
metal only, it is evidently less general than the premise, 
·which referred to all metals whatsoever. In induction, on 
the contrary, we proceed from less general, or even from 
individual facts, to more general propositions, truths, or, 
as we shall often call them, Laws of Nature. vVhen it is 
known that Mercury moves in an elliptic orbit round the 
Sun, as also Venus, the Earth, Mars, Jupiter, &c., we are 
able to arrive at the simple and general truth that "all the 
1>lanets move in elliptic orbits round the sun." This is an 
example of an inductive process of reasoning. 

It is true that we may reason without rendering our 
conclusion either more or less general than the premises, 
as in the following:-

Snowdon is the highest mountain in England or \Vales. 
Snowdon is not so high as Ben Nevis. 
Therefore the highest mountain in England or Wales is 

not so high as Ben Nevis. 

Again: 
Lithium is the lightest metal known. 
Lithium is the metal indicated by one bright red line in 

the spectrum*. 
Therefore the lightest metal known is the metal indicated 

by a spectrum of one bright red line. 

In these examples all the propositions are singular 
propositions, and merely assert the identity of singular 

* Roscoe's Lessons in Flei'LCJt!my Cltemisfly. 
l4-:Z 
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enumerated in the premises. If, as usually happens, it is 
impossible to examine all cases, since they may occur at 
future times or in distant parts of the earth or other 
regions of the universe, the InductiOn is called Imperfect. 
The assertion that all the months of the year are of less 
length than thirty-two days is derived from Periect In
duction, and is a certain conclusion because the calendar 
is a human institution, so that we know beyond doubt how 
many months there are, and can readily ascertain that 
each of them is less than thirty-two days in length. But 
the assertion that all the planets move in one direction 
round the sun, from \Vest to East, is derived from Imper
fect Induction ; for it is possible that there exist planets 
more distant than the most distant-known planet N ep
tune, and to such a planet of course the assertion would 
apply. 

Hence it is obvious that there is a great difference 
between Perfect and Imperfect Induction. The latter 
includes some process by which we are enabled to make 
assertions concerning things that we have never seen or 
examined or even known to exist. But it must be care
fully remembered also that no Imperfect Induction can 
give a certain conclusion. It may be highly probable or 
nearly certain that the cases unexamined will resemble 
those which have been examined, but it can never be 
certain. It is quite possible, for instance, that a new 
planet might go round the sun in an opposite direction to 
the other planets. In the case of the satellites belonging 
to the planets more than one exception of this kind has 
been discovered, and mistakes have constantly occurred 
in science from expecting that all new cases would 
exactly resemble old ones. Imperfect Induction thus 
gives only a certain degree of probability or likelihood 
that all instances will agree with those examined. Per
fect Induction, on the other hand, gives a necessary and 
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certain conclusion, but it asserts nothing beyond what 
was asserted in the premises. 

Mr Mill, indeed, differs from almost all other logicians 
in holding that Perfect Induction is improperly called 
Induction, because it does not lead to any new knowledge. 
He defines Induction as z"liference from the known to the 
u1zknown, and considers the unexamined cases which are 
apparently brought into our knowledge as the only gain 
from the process of reasoning. Hence Perfect Induction 
seems to him to be of no scientific value whatever, be
cc-.use the conclusion is a mere reassertion in a briefer 
form, a mere summing up of the premises. I may point 
out, however, that if Perfect Induction were no more than 
a process of abbreviation it is yet of great importance, and 
requires to be continually used in science and common 
life. Without it we could never make a comprehensive 
statement, but should be obliged to enumerate every par
ticular. After examining the books in a library and 
finding them to be all English books we should be unable 
to sum up our results in the one proposition, "all the books 
in this library are English books;" but should bl! required 
to go over the list ofbooks every time we desired to make 
any one acquainted with the contents of the library. The 
fact is, that the power of expressing a great number of 
particular facts in a very brief space is essential to the pro
gress of science. Just as the whole art of arithmetic 
consists in nothing but a series of processes for abbreviat
ing addition and subtraction, and enabling us to deal with 
a great number of units in a very short time, so Perfect 
Induction is absolutely necessary to enable us to deal with 
a great number of particular facts in a very brief space. 

It is usual to represent Perfect Induction in the form 
of an Inductive Syllogism, as in the following instance:-
1\1 ercury, Venus, the Earth, &c., all move round the sun 

from West to East. 
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Mercury, Venus, the Earth, &c., are all the known Planets. 
Therefore all the known planets move round the sun from 

West to East. 

This argument is a true Perfect Induction because the 
conclusion only makes an assertion of all known planets, 
which excludes all reference to possible future discoveries; 
and we may suppose that all the known planets have been 
enumerated in the premises. The form of the argument 
appears to be that of a syllogism in the third figure, 
namely Darapti, the middle term consisting in the group 
of the known planets. In reality, however, it is not an 
ordinary syllogism. The minor premise states not that 
Mercury, Venus, the Earth, Neptune, &c., are contained 
am.o?tg the known planets, but that they are those planets, 
or are identical with them. This premise is then a 
doubly universal proposition of a kind (p. 184-7) not re
cognised in the Aristotelian Syllogism. Accordingly we 
may observe that the conclusion is a universal proposi
tion, which is not allowable in the third figure of the syl
logism. 

As another example of a Perfect Induction we may 
take-

January, February, ............ December, each contain less 
than 32 days. 

J anuary ..•...... December are all the months of the year. 
Therefore all the months of the year contain less than 32 

days. 

Although Sir W. Hamilton has entirely rejected the 
notion, it seems worthy of inquiry whether the Inductive 
Syllogism be not really of the Disjunctive form of Syllo
gism. Thus I should be inclined to represent the last 
example in the form: 

A month of the year is either January, or February, 
or 11-larch ............ or December; but January has less 
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than 32 days; and February has less than 32 days; and 
so on until we come to December, which has less than 
32 days. 

It follows clearly that a month must in any case have 
less than 32 days; for there are only 12 possible cases, 
and in each case this is affirmed. The fact is that the 
major premise of the syllogism on the last page is a 
compound sentence with twelve subjects, and is therefore 
equivalent to twelve distinct logical propositions. The 
minor premise is either a disjunctive proposition, as I have 
represented it, or something quite different from anything 
we have elsewhere had. 

From Perfect Induction we shall have to pass to Im
perfect Induction; but the opinions of Logicians are not 
in agreement as to the grounds upon which we are war
ranted in taking a part of the instances only, and con
cluding that what is true of those is true of all. Thus if 
we adopt the example found in many books and say-

This, that, and the other magnet attract iron ; 
This, that, and the other magnet are all magnets; 
Therefore all magnets attract iron, 
we evidently employ a false minor premise, because this, 
that, and the other magnet which we have examined, 
cannot possibly be all existing magnets. In whatever 
form we put it there must be an assumption that the mag
nets which we have examined are a fair specimen of all 
magnets, so that what we find in some we may expect in 
all. Archbishop Whately considers that this assumption 
should be expressed in one of the premises, and he repre
sents Induction as a Syllogism in Barbara as follows:

That which belongs to this, that, and the other magnet, 
belongs to all ; 

Attracting ircm belongs to this, that, and the other; 
Therefore it belongs to all. 
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But though this is doubtless a correct expression of the 
assumption made in an Imperfect Induction, it does not 
in the least explain the grounds on which we are allowed 
to make the assumption, and under what circumstances 
such an assumption would be likely to prove true. Some 
writers have asserted that there is a Principle called the 
Uniformity of Nature, which enables us to affirm that 
what has often been found to be true of anything will 
continue to be found true of the same sort of thing. It 
must be observed, however, that if there be such a principle 
it is liable to exceptions; for many facts which have held 
true up to a certain point have afterwards been found not 
to be always true. Thus there was a wide and unbroken 
induction tending to show that all the Satellites in the 
planetary system went in one uniform direction round 
their planets. Nevertheless the Satellites of Uranus when 
discovered were found to move in a retro;;rade direction, 
or in an opposite direction to all Satellites previously 
known, and the same peculiarity attaches to the Satellite 
of Neptune more lately discovered. 

\Ve may defer to the next lesson the question of the 
varying degree of certainty which belongs to induction in 
the several branches of knowledge. 

The advanced student may consult the following with 
advantage :-Mansel's Aldrich, Appendix, Notes G and H. 
Hamilton's Lectures on Logic, Lecture XVII., and Appen
dix VII., On Induction and Example, Vol. 1 I., p. 358. J. S. 
Mill's System of Logic, Book III. Chap. 2, Of Inductz"o1ls 
improperly so-called. 
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LESSON XXVI. 

GEOMETRICAL AND MATHEMATICAL INDUC-
TION, ANALOGY AND EXAMPLE. 

IT is now indispensable that we should consider with 
great care upon what grounds Imperfect Induction is 
founded. No difficulty is encount~red in Perfect Induc
tion because all possible cases which can come under the 
general conclusion are enumerated in the premises, so 
that in fact there is no information in the conclusion which 
was not given in the premises. In this respect the In
ductive Syllogism perfectly agrees with the general prin
ciples of deductive reasoning, which require that the in
formation contained in the conclusion should be shown 
only from the data, and that we should merely unfold, 
or transform into an explicit statement what is contained 
in the premises implicitly. 

In Imperfect Induction the process seems to be of a 
wholly different character, ~ioce the instances concerning 
which we acquire knowledge may be infinitely more 
numerous than those from which we acquire the know
ledge. Let us consider in the first place the process of 
Geometrical Reasoning which has a close resemblance to 
inductive reasoning. When in the fifth proposition of the 
first book of Euclid we prove that the angles at the base 
of an isosceles triangle are equal to each other, it is done 
by taking one particular triangle as an example. A 
figure is given which the reader is requested to regard as 
having two equal sides, and it is conclusively proved that 
if the sides be really equal then the angles opposite to 
those sides must be equal also. But Euclid says nothing 
about other isosceles triangles ; he treats one single 
triangle as a sufficient specimen of all isosceles triangles, 
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and we are asked to believe that what is true of that is 
true of any other, whether its sides be so small as to be 
only visible in a microscope, or so large as to reach to the 
furthest fixed star. There may evidently be an infinite 
number of isosceles triangles as regards the length of the 
equal sides, and each of these may be infinitely varied by 
increasing or diminishing the contained angle, so that the 
number of possible isosceles triangles is infinitely infinite; 
and yet we are asked to believe of this incomprehensible 
number of objects what we have proved only of one single 
specimen. This might seem to be the most extremely 
Imperfect Induction possible, and yet every one allows 
that it gives us really certain knowledge. We do know 
with as much certainty as knowledge can possess, that 
if lines be conceived as drawn from the earth to two stars 
equally distant, they will make equal angles with the line 
joining those stars; and yet we can never have tried the 
experiment. 

The generality of this geometrical reasoning evidently 
depends upon the certainty with which we know that all 
isosceles triangles exactly resemble each other. The pro
position proved does not in fact apply to a triangle unless 
it agrees with our specimen in all the qualities essential 
to the proof. The absolute length of any of the sides or 
the absolute magnitude of the angle contained between 
any of them were not points upon which the proof de
pended-they were purely accidental circumstances ; 
hence we are at perfect liberty to apply to all new cases 
of an isosceles triangle what we learn of one case. Upon 
a similar ground rests all tl1e vast body of certain know
ledge contained in ilie mathematical sciences-not only 
all the geometrical truths, but all general algebraical 
truths. It was shown, for instance, in p. 58, that if 
a and b be two quantities, and we multiply together 
their sum and difference, we get the difference of the 
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squares of a and b. However often we try this it will be 
found true; thus if a = ro and b = 7, the product of the 
sum and difference is I7 x 3 = 51; the squares of the 
quantities are ro x IO or IOO and 7 x 7 or 49, the differ
ence of which is also 5 I. But however often we tried the 
rule no certainty would be added to it; because when 
proved algebraically there was no condition which re
stricted the result to any particular numbers, and a 
and b might consequently be any numbers whatever. 
This generality of algebraical reasoning by which a pro
perty is proved of infinite varieties of numbers at once, is 
one of the chief advantages of algebra over arithmetic. 
There is also in algebra a process called Mathematical 
Induction or Demonstrative Induction, which shows the 
powers of reasoning in a very conspicuous way. A good 
example is found in the following problem :-If we take 
the first two consecutive odd numbers, I and 3, and add 
them together the sum is 4, or exactly twice two>· if we 
take tlzree such numbers I+ 3 + 5, the sum is 9 or exactly 
three times three>. if we take four, namely I + 3 + 5 + 7 the 
sum is I6, or exactly four tz"mes four>· or generally, if we 
take any given number of the series, I + 3 + 5 + 7 + ... the 
sum is equal to the number of the terms multiplied by 
itself. Anyone who knows a very little algebra can prove 
that this remarkable law is universally true, as follows
Let n be the number of terms, and assume for a moment 
that this law is true up to n terms, thus-

I + 3 + 5 +7 + ...... +(:m- I)=n2• 

Now add 2n +I to each side of the equation. It fol
lows that-

I + 3+ 5 +7 + ........ +(2n- I)+(2n+ I)=n'+ 2n+ r. 

But the last quantity n' + 2n +I is just equal to (1z + I)•; 
so that if the law is true for n terms it is true also for n + 1 

terms. We are enabled to argue from each single case of 
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always be true, and accordingly it is found that the rule 
does not always hold true, but fails when .r=40. Then 
we have 40X40+40+4I=I68I, but this is clearly equal 
to 41 x 40 +41 or 41 x 41, and is not a prime number. 

In that branch of mathematics which treats of the 
peculiar properties and kinds of numbers, other proposi
tions depending solely upon observation have been as
serted to be always true. Thus Fermat believed that 

2 2• + 1 always represents a prime number, but could not 
give any reason for the assertion. It holds true in fact 
until the product reaches the large number 4294967297, 
which was found to be divisible by 641, so that the gene
rality of the statement was disproved. 

\Ve find then that in some cases a single instance 
proves a general and certain rule, while in others a very 
great number of instances are insufficient to give any 
certainty at all; all depends upon the perception we have 
of similarity or identity between one case and another. 
\Ve can perceive no similarity between all prime numbers 
which assures us that because one is represented by a 
certain formula, also another is; but we do find such 
similarity between the sums of odd numbers, or between 
isosceles triangles. 

Exactly similar considerations apply to inductions in 
physical science. When a chemist analyses a few grains 
of water and finds that they contain exactly 8 parts of 
oxygen and I of hydrogen for 9 parts of water, he feels 
warranted in asserting that the same b true of all pure 
water whatever be its origin, and whatever be the part of 
the world from which it comes. But if he analyse a piece 
of granite, or a sample of sea-water from one part of the 
world, he does not feel any confidence that it will resem
ble exactly a piece of granite, or a sample of sea-water 
from another part of the earth; hence he does not venture 
to assert . of all granite or sea-water, what be finds true of 
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a single sample. Extended experience shows that gra
nite is very variable in composition, but that sea-water IS 

rendered pretty uniform by constant mixture of currents. 
Nothing but experience in these cases could inform us 
how far we may assert safely of one sample what we have 
ascertained of another. But we have reason to believe 
that chemical compounds are naturally fixed and invari
able in composition, according to Dalton's laws of com
bining proportions. No a priori reasoning from the 
principles of thought could have told us this, and we only 
learn it by extended experiment. But having once shown 
it to be true with certain substances we do not need to 
repeat the trial with all other substances, because we have 
every reason to believe that it is a natural law in which 
all chemical substances resemble each other. It is only 
necessary then for a single accurate analysis of a given 
fixed compound to be made in order to inform us of the 
composition of all other portions of the same substance. 

It must be carefully observed however that all induc
tions 1n physical science are only probable, or that if cer
tain, it is only hypothetical certainty they possess. Can 
I be absolutely certain that all water contains one part 
of hydrogen in nine? I am certair. only on two con
ditions:-

I. That this was certainly the composition of the 
sample tried. 

2. That any other substance I call water exactly 
resembles that sample. 

P,ut even if the first condition be undoubtedly true, I 
cannot be certain of the second. For how do I know 
what is water except by the fact of its being a transparent 
liquid, freezing into a solid and evaporating into steam, 
possessing a high specific heat, and a number of other 
distinct properties? But can I be absolutely certain that 
every liquid possessing all these properties is water? 
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Practically I can be certain, but theoretically cannot. 
Two substances may have been created so like each other 
that we should never yet have discovered the difference; 
we might then be constantly misled by assuming of the 
one what is only true of the other. That this should ever 
happen with substances possessing the very distinct quali
ties of water is excessively improbable, but so far is it 
from being impossible or improbable in other cases, that 
it has often happened. Most of the new elements dis
covered in late years have, without doubt, been mistaken 
previously for other elements. Cresium and Rubidium 
had been long mistaken for each other, and for Potassium, 
before they were distinguished by Bunsen and Kirchhoff 
by means of the spectroscope. As they are now known 
to be widely distributed, although in small quantities, it is 
certain that what was supposed to be Potassium in many 
thousands of analyses was partly composed of different 
substances. Selenium had probably been confused with 
Sulphur, and there are certain metals-for instance, Rho
dium, Ruthenium, Iridium, Osmium, and Beryllium
Yttrium, Erbium, Cerium, Lanthanum, and Didymium
Cadmium and Indium-which have only recently been 
.iistinguished. The progress of science will doubtless 
show that we are mistaken in many of our identifications, 
and vanous difficulties thus arising will ultimately be ex
plained. 

Take again a very different case of induction. Are 
we certain that the sun will rise again to-morrow morning 
as it has risen for many thousand years, and probably for 
some hundred million years? We are certain only on this 
condition or hypothesis, that the planetary system proceeds 
to-morrow as it has proceeded for so long. Many cau~es 
may exist which might at any moment defeat all our 
calculations; our sun is believed to be a variable star, and 
for what we know it might at any moment suddenly 
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explode or fl.are up, as certain other stars have been ob
served to do, and we should then be all turned into thin 
luminous vapour in a moment of time. It is not at all 
impossible that a collision did once occur in the planet
ary system, and that the minute planets or asteroids are 
the result. Even if there is no large meteor, comet or 
other body capable of breaking up the earth by collision, 
yet it is probable that the sun moves through space at the 
rate of nearly 300 miles per minute, and if some other 
star should meet us at a similar rate the consequences 
would be inconceivably terrible. It is highly improbable 
however that such an event should come to pass even in 
the course of a million years. 

The reader will now see that no mere Imperfect In
duction can give certain knowledge; all inference proceeds 
upon the assumption that new instances will exactly re
semble old ones in all material circumstances ; but in 
natural phenomena this is purely hypothetical, and we 
may constantly find ourselves in error. In Mathematical 
induction certainty arose from the cases being hypotheti
cal in their own nature, or being made so as exactly to 
correspond with the conditions. We cannot assert that 
any triangle existing in nature has two equal sides or two 
equal angles, and it is even impossible in practice that 
any two lines or angles can be absolutely equal. But it 
is nevertheless true that if the sides are equal the angles 
are equal. All certainty of inference is thus relative and 
hypothetical. Even in the syllogism the certainty of the 
conclusion only rests on the hypothesis of certainty in the 
premises. It is probable, in fact, that all reasoning reduces 
itself to a single type-that what is true of one thing wilt 
be true of another thing, on condition of there being an 
exact resemblance between them in all material circum
stances. 

The reader will now understand with ease the nature 

IS 







OBSERVATION [LESS. 

similar cases what he observes in the examples given. 
It is assumed that the writer selects such examples as 
truly exhibit the properties in question. 

While all inductive and analogical inferences rest 
upon the same principles there are wide differences be
tween the sources of probability. In analogy we have two 
cases which resemble each other in a great many proper
ties, and we infer that some additional property in one is 
probably to be found in the other. The very narrow 
basis of experience is compensated by the high degree of 
similarity. In the processes more commonly treated 
under the name Induction, the things usually resemble 
each other only in two or three properties, and we require 
to have more instances to assure us that what is true of 
of these is probably true of all similar instances. The 
less, in short, the intension of the resemblance the greater 
must be the extension of our inquiries. 

We proceed to the ordinary processes of Induction in 
the following Lessons. 

Mr Mill's System of Logic, Book III. Chap. xx. Of 
Analogy. Mansel's Aldriclz, App. Note H. On 
Example mzd Analogy. 

LESSON XXVII. 

OBSERVATION AND EXPERIMENT. 

ALL knowledge, it may be safely said, must be ultimately 
founded upon experience, which is but a general name fm 
the various feelings impressed upon the mind at any period 
of its existence. The mind never creates entirely new 
knowledge independent of experience, and all that the 
reasoning powers can do is to arrive at the full meaning 
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of the facts which are in our possession. In previous 
centuries men of the highest ability have held that the 
mind of its own power alone could, by sufficient cogita
tion, discover what things outside us should be, and 
would be found to be on examination. They thought 
that we were able to anticipate Nature by evolving 
from the human mind an idea of what things would be 
made by the Creator. The celebrated philosopher Des
cartes thus held that whatever the mind can clearly 
conceive may be considered true; but we can conceive 
the existence of mountains of gold or oceans of fresh 
water, which do not as a fact exist. Anything that we 
can clearly conceive must be conformable to the laws of 
thought, and its existence is then not impossible, so far as 
our intellect is concerned; but the forms and sizes and 
manners in which it has pleased the Creator to make 
things in this or any other part of the universe, cannot 
possibly be anticipated by the exceedingly limited wisdom 
of the human mind, and can only be learnt by actual ex
amination of existing things. 

In the latter part of the 13th century the great Roger 
Bacon clearly taught in England the supreme importance 
of experience as the basis of knowledge; but the same 
doctrine was also, by a curious coincidence, again upheld 
in the I 7th century by the great Chancellor Francis 
Bacon, after whom it has been called the Baconian Phi
losophy. I believe that Roger Bacon was even a greater 
man than Francis, whose fame is best known; but the 
words in which Francis Bacon proclaimed the importance 
of experience and experiment must be ever memorable. 
In the beginning of his great work, the Novum Organum, or 
New Instrument, he thus points out our proper position 
as learners in the world of nature. 

"Man, the Servant and Interpreter of Nature, can do 
and understand as much as he has observed concerning 
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the order of nature in outward things or m the mind; 
more, he can neither know nor do." 

The above is the first of the aphorisms or paragraphs 
with which the Novum Organum commences. ln the 
second aphorism he asserts that the unaided mind can 
effect little and is liable to err ; assistance in the form of 
a definite logical method is requisite, and this it was the 
purpose of his New Instrument to furnish. The 3rd and 
4th aphorisms must be given entire ; they are :-

"Human science and human power coincide, because 
ignorance of a cause deprives us of the effect. For nature 
is not conquered except by obedience; and what we dis
cover as a cause by contemplation becomes a rule in 
operation." 

"Man can himself do nothing else than move natural 
bodies to or from each other; nature working within 
does the rest." 

It would be impossible more clearly and completely 
to express the way in which we discover science by inter
preting the changes we observe in nature, and then turn 
our knowledge to a useful purpose in the promotion of 
the arts. and manufactures. We cannot create and we 
cannot destroy a particle of matter; it is now known that 
we cannot even create or destroy force; nor can we really 
alter the inner nature of any substance that we have to . 
deal with. All that we can do is to observe carefully how 
one substance by its natural powers acts upon another 
substance, and then by moving them together at the right 
time we can effect our object; as Bacon says, "Nature 
working within does the rest." Had it not been the 
nature of heat when applied to water to develope steam 
possessing elastic power, it is needless to say that the 
steam-engine could never have been made, so that the 
invention of the steam-engine arose from observing the 
utility of the force of steam, and employing it accordingly. 
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the mineralogist usually employ mere observation when 
they examine animals, plants, and minerals, as they are 
met with in their natural condition. 

In experiment, on the contrary, we vary at our will 
the combinations of things and circumstances, and then 
observe the result. It is thus that the chemist discovers 
the composition of water by using an electric current to 
separate its two constituents, oxygen and hydrogen. The 
mineralogist rr:ay employ experiment when he melts two 
or three substances together to ascertain how a particular 
mineral may have been produced. Even the botanist and 
zoologist are not confined to passive observation; for by 
removing animals or plants to different climates and dif
ferent soils, and by what is called domestication, they 
may try how far the natural forms and species are capable 
of alteration. 

It is obvious that experiment is the most potent and 
direct mode of obtaining facts where it can be applied. 
We might have to wait years or centuries to meet acci
dentally with facts which we can readily produce at any 
moment in a laboratory ; and it is probable that most of 
the chemical substances now known, and many exces
sively useful products, would never have been discovered 
at all by waiting till nature presented them spontaneously 
to our observation. Many forces and changes too may 
go on in nature constantly, but in so slight a degree as to 
escape our senses, and render some experimental means 
necessary for their detection. Electricity doubtless ope
rates in every particle of matter, perhaps at every mo
ment of time ; and even the ancients could not but notice 
its action in the loadstone, in lightning, in the Aurora 
Borealis, or in a piece of mbbed amber (electrum). But 
in lightning electricity was too intense and dangerous; 
in the other cases it was too feeble to be properly under
stood. The science of electricity and magnetism could 
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only advance by getting regular supplies of electricity 
from the common electric machine or the galvanic bat
tery, and by making powerful electro-magnets. Most if 
not all the effects which electricity produces must go on in 
nature, but altogether too obscurely for observation. 

Experiment, again, is rendered indispensable by the 
fact that on the surface of the earth we usually meet sub
stances under certain uniform conditions, so that we 
could never learn by observation what would be the 
nature of such substances under other conditions. Thus 
carbonic acid is only met in the form of a gas, proceeding 
from the combustion of carbon ; but when exposed to 
extreme pressure and cold, it is condensed into a liquid, 
and may even be converted into a snow-like solid sub
stance. Many other gases have in like manner been 
liquefied or solidified; and there is reason to believe that 
every substance is capable of taking all the three forms of 
solid, liquid and gas, if only the conditions of temperature 
and pressure can be sufficiently varied. Mere observation 
of nature would have led us, on the contrary, to suppose 
that nearly all substances were fixed in one condition 
only, and could not be converted from solid into liquid 
and from liquid into gas. 

It must not be supposed however that we can draw 
any precise line between observation and experiment, and 
say where the one ends and the other begins. The dif
ference is rather one of degree than of kind; and all we 
can say is that the more we vary the conditions artificially 
the more we employ experiment. I have said that me
teorology is a science of nearly pure observation, but if we 
purposely ascend mountains to observe the rarefaction 
and cooling of the atmosphere by elevation, or if we make 
balloon ascents for the same purpose, like Gay Lussac 
and Glaisher, we so vary the mode of observation as 
almost to render it experimental. Astronomers again 
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may almost be said to experiment instead of merely ob
serving when they simultaneously employ instruments as 
far to the north, and as far to the south, upon the earth's 
surface as possible; in order to observe the apparent dif
ference of place of Venus when crossing the sun in a 
transit, so as thus to compare the distances of Venus and 
the sun with the dimensions of the earth. 

Sir J olm Herschel has excellently described the dif
ference in question in his Discourse o1z tlte Study of Na
tural Plzilosoplzy*. "Essentially they are much alike, 
and differ rather in degree than in kind ; so that perhaps 
the terms passive and acti?Je observation might better 
express their distinction; but it is, nevertheless, highly 
important to mark the different states of mind in inqui
nes carried on by their respective aids, as well as their 
different effects in promoting the progress of science. 
In the former, we sit still and listen to a tale, told us, per
haps obscurely, piecemeal, and at long intervals of time, 
with our attention more or less awake. It is only by after 
rumination that we gather its full import; and often, when 
the opportunity is gone by, we have to regret that our 
attention was not more particularly directed to some point 
which, at the time, appeared of little moment, but of 
which we at length appreciate the importance. In the 
latter, on the other hand, we cross-examine our witness, 
and by comparing one part of his evidence with the other, 
while he is yet before us, and reasoning upon it in his 
presence, are enabled to put pointed and searching ques
tions, the answer to which may at once enable us to make 
up our minds. Accordingly it has been found invariably, 
that in those departments of physics where the pheno
mena are beyond our control, or into which experimental 
enquiry, from other causes, has not been carried, the pro· 

• p. 77· 
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have actually witnessed, we cannot commit an error; but 
the moment we presume or infer anything we are liable to 
mistake. For instance, we examine the sun's surface 
with a telescope and observe that it is intensely bright 
except where there are small breaks or circular openings 
in the surface with a dark interior. We are irresistibly 
led to the conclusion that the inside of the sun is colder 
and darker than the outside, and record as a fact that we 
saw the dark interior of the sun through certain openings 
in its luminous atmosphere. Such a record, however, 
would involve mistaken inference, for we saw nothing but 
dark spots, and we should not have done more in observ
ation than record the shape, size, appearance and change 
of such spots. Whether they are dark clouds above the 
luminous surface, glimpses of the dark interior, or, as is 
now almost certainly inferred, something entirely different 
from either, can only be proved by a comparison of many 
unprejudiced observations. 

The reader cannot too often bear in mind the cau
tion against confusing facts observed with inferences from 
those facts. It is not too much to say that nine-tenths of 
what we seem to see and hear is inferred, not really felt. 
Every sense possesses what are called acquired percep
tions, that is, the power of judging unconsciously, by long 
experience, of many things which cannot be the objects of 
direct perception. The eye cannot see distance, yet we 
constantly imagine and say that we see things at such 
and such distances, unconscious that it is the result of 
judgment. As Mr Mill remarks, it is too much to say 
" I saw my brother." All I pos1tively know is that I 
saw some one who closely resembled my brother as far 
as could be observed. It is by judgment only I can 
assert he was my brother, and that judgment may possi
bly be wrong. 

Nothing is more important in observation and experi-
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no value. \Vc must have some opinion or some the
ory to direct our choice of experiments, and it is more 
probable that we hit upon the truth in this way than 
merrly by haphazard. But the great requisite of the 
true philosopher is that he be perfectly unbiassed and 
abandon every opinion as soon as facts inconsistent with 
it are observed. 

It has been well said by the celebrated Turgot, that 
"the first thing is to invent a system; the second thing 
is to be disgusted with it;" that is to say, we ought to 
have some idea of the truth we seek, but should im
mediately put it to a severe trial as if we were inclined to 
distrust and dislike it rather than be biassed in its favour. 
Few men probably have entertained more false theories 
than Kepler and Faraday; few men have discovered or 
established truths of greater certainty and importance. 
Faraday has himself said that-

" The world little knows how many of the thoughts 
and theories which have passed through the mind of a 
scientific investigator, have been crushed in silence and 
secrecy by his own severe criticism and adverse examina
tion; that in the most successful instances not a tenth of 
the suggestions, the hopes, the wishes, the preliminary 
conclusions have been realized*." 

The student is strongly recommended to read Sir 
J. Herschel's Preliminary Discourse on t/ze Study 
of Natural Philosojmy (Lardner's Cabinet Cyclo
jxedia), especially Part II. Chaps. 4 to 7, concerning 
Observation, Experiment, and the Inductive Pro
cesses generally. 

• i1lodern Culture, edited by Youmans, p. z22. [Macmillan 
and Co.] 
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LESSON XXVIII. 

METHODS OF INDUCTION. 

WE have now to consider such methods as can be laid 
down for the purpose of guiding us in the search for gene
ral truths or laws of nature among the facts obtained by 
observation and experiment.• Induction consists in infer• 
ring from particulars to generals, or detecting a general 
truth among its particular occurrences. But in physical 
science the truths to be discovered generally relate to 
the connection of cause and effect, and we usually call 
them laW'II of causation or natural laWII. By the O&use of 
an event we mean the circumstances which must have 
preceded in order that the event should happen. Nor is 
it generally possible to say that an event has one single 
cause and no more. There are usually many different 
things, conditions or circumstances necessary to the pro
duction of an effect, and all of them must be considered 
causes or necessary parts of the cause. Thus the cause 
of the loud explosion in a gun is not simply the pulling of 
the trigger, which is only the last apparent cause or 
occaaton of the explosion; the qualities of the powder; 
the proper form of the barrel; the existence of some re-
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ture, but the possibility also of the escape of the vapour 
when it acquires a certain pressure. The freezing of 
water similarly does not depend merely upon the with
drawal of heat below the temperature of 0° Centigrade. 
It is the work of Induction then to detect those circum
stances which uniformly will produce any given effect ; 
and as soon as these circumstances become known, we 
have a law or uniformity of nature of greater or less gene
rality. 

In this and the following Lessons I shall often have to 
use, in addition to cause and effect, the words antecedent 
and consequent, and the reader ought to notice their 
meanings. By an antecedent we mean any thing, condi
tion, or circumstance which exists before or, it may be, at 
the same time with an event or phenomenon. By a con
sequent we mean any thing, or circumstance, event, or 
phenomenon, which is different from any of the antecedents 
and follows after their conjunction or putting together. 
It does not follow that an antecedent is a cause, because 
the effect might have happened without it. Thus the 
sun's light may be an antecedent tci the burning of a 
house, but not the cause, because the house would burn 
equally well in the night. A necessary or t'ndispmsable 
antecedent is however identical witlt a cause, being that 
without which the effect would not take place. 

The word phenomenon will also be often used. It 
means simply a11ytlting wltich appears, and is therefore 
observed by the senses; the derivation of the word from 

• the Greek word cpaLVofJ-•vov, that wlziclz appears, exactly 
corresponds to its logical use. 

The first method of Induction is that which Mr Mill 
has aptly called the Method of agreement. It depends 
upon the rule that "If two or more instances of the phe
nomenon under investigation have only one circumstance 
in common, the circumstance in which alone all the in-
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stances agree, is the cause (or effect) of the given pheno
menon." The meaning of this First Canon of inductive 
inquiry might, I think, be more briefly expressed b • ctying 
that tlte sole immriable antecedent of a jJlttn071: •Olt is 
probably its cause. 

To apply this method we must collect as many in
stances of the phenomenon as possible, and compare 
together their antecedents. Among these the causes will 
lie, but if we notice that certain antecedents are present or 
absent without appearing to affect the result, we conclude 
that they cannot be necessary antecedents. Hence it 
is the one antecedent or group of antecedents always 
present, when the effect follows, that we consider the cause. 
For example, bright prismatic colours are seen on bub
bles, on films of tar floating upon water, on thin plates 
of mica, as also on cracks in glass, or between two pieces 
of glass pressed together. On examining all such cases 
they seem to agree in nothing but the presence of a very 
thin layer or plate, and it appears to make no appreciable 
difference of what kind of matter, solid, liquid, or gaseous, 
the plate is made. Hence we conclude that such colours 
are caused merely by the thinness of the plates, and this 
conclusion is proved true by the theory of the interference 
of light. Sir David Brewster beautifully proved in a 
similar way that the colours seen upon Mother-of-pearl 
are not caused by the nature of the substance, but by the 
form of the surface. He took impressions of the Mother
of-pearl in wax, and found that although the substance 
was entirely different the colours were exactly the same. 
And it was afterwards found that if a plate of metal had 
a surface marked by very fine close grooves, it would have 
iridescent colours like those of Mother-of-pearl. Hence 
it is evident that the form of the surface, which is the 
only invariable antecedent or condition requisite for the 
production of the colours, must be their cause. 

!6 
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The method of agreement is subject to a serious 
difficulty, called by Mr Mill the Plurality of Causes, con
sisting in the fact that the same effect may in different 
instances be owing to different causes. Thus if we in
quire accurately into the cause of heat we find that it is 
produced by friction, by burning or combustion, by elec
tricity, by pressure, &c.; so that it does not follow that if 
there happened to be one and the same thing present in 
all the cases we examined this would be the cause. The 
second method of induction which we will now consider 
is free from this difficulty, and is known as the Method of 
Dtirerence. It is stated in Mr Mill's Second Canon as 
follows:-

" If an instance in which the phenomenon under inves
tigation occurs, and an instance in which it does not 
occur, have every circumstance in common save one, that 
one occurring only in the former; the circumstance in 
which alone the two instances differ, is the effect, or the 
cause, or an indispensable part of the cause, of the phe
nomenon." 

In other words, we may say that the antecedent which 
is invariably present when the phenomenon follows, and 
invariably absent when it is absent, other circumstances 
remaining the same, is the cause of the phenomenon in 
those circumstances. 

Thus we can clearly prove that friction is one cause of 
heat, because when two sucks are rubbed together they 
become heated; when not rubbed they do not become 
heated. Sir Humphry Davy showed that even two pieces 
of ice when rubbed together in a vacuum produce heat, 
as shown by their melting, and thus completely demon
strated that the friction is the source and cause of the 
heat. We prove that air is the cause of sound being 
communicated to our ears by striking a bell in the re
ceiver of an air-pump, as Hawks bee first did in 1705, and 
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then observing that when the receiver is full of air we 
hear the bell ; when it contains little or no air we do 
not hear the bell. We learn that sodium or any of its 
compounds produces a spectrum having a bright yellow 
double line by noticing tl1at there is no such line in the 
spectrum of light when sodium is not present, but that if 
the smallest quantity of sodium be thrown into the flame 
or other source of light, the bright yellow line instantly 
appears. Oxygen is the cause of respiration and life, 
because if an animal be put into a jar full of atmospheric 
air, from which the oxygen has been withdrawn, it soon 
becomes suffocated. 

This is essentially the great method of experiment, 
and its utility mainly depends upon the precaution of only 
varying one circumstance at a time, all otlzer drczem
stmtces being 11z.az'tttained just as they were. This is 
expressed in one of the rules for conducting experiments 
given by Thomson and Tait in their great treatise on 
Natural PhilosojJizy, Vol. 1. p. 307, as follows:-

" In all cases when a particular agent or cause is to 
be studied, experiments should be arranged in such a way 
as to lead if possible to results depending on it alone; or, 
if this cannot be done, they should be arranged so as to 
increase the effects due to the cause to be studied till 
these so far exceed the unavoidable concomitants, that 
the latter may be considered as only disturbing, not essen
tially modifying the effects of the principal agent." 

It would be an imperfect and unsatisfactory experi
ment to take air of which the oxygen has been converted 
into carbonic acid by the burning of carbon, and argue 
that, because an animal dies in such air, oxygen is the 
cause of respiration. Instead of merely withdrawing the 
oxygen we have a new substance, carbonic acid, present, 
which is quite capable of killing the animal by its own 
poisonous properties. The animal in fact would be suffo-

16-z 
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cated even when a considerable proportion of oxygen 
remained, so that the presence of the carbonic acid is a 
disturbing circumstance which confuses and vitiates the 
experiment 

It is possible to prove the existence, and even to mea
sure the amount of the force of gravity, by delicately sus
pending a small ball about the size of a marble and then 
suddenly bringing a very heavy leaden ball weighing a 
ton or more close to it. The small ball will be attracted 
and set in motion; but the experiment would not be of the 
least value unless performed with the utmost precaution. 
It is obvious that the sudden motion of the large leaden 
ball would disturb the air, shake the room, cause currents 
in the air by its coldness or warmth, and even occasion 
electric attractions or repulsions; and these would pro
bably disturb the small ball far more than the force of 
gravitation. 

Beautiful instances of experiment according to this 
method are to be found, as Sir John Herschel has pointed 
out, in the researches by which Dr ·wells discovered the 
cause of dew. If on a clear calm night a sheet or other 
covering be stretched a foot or two above the earth, so 
as to screen the ground below from the open sky, dew will 
be found on the grass around the screen but not beneath 
it. As the temperature and moistness of the air, and other 
circumstances, are exactly the same, the open sky must 
be an indispensable antecedent to dew. The same expe
riment is indeed tried for us by nature, for if we make 
observations of dew during two nights which differ in no
thing but the absence of clouds in one and their presence 
in the other, we shall find that the clear open sky is requi
site to the formation of dew. 

It may often happen that we cannot apply the method 
of difference perfectly by varying only one circumstance 
at a time. Thus we cannot, generally speaking, try the 
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qualities of the same substance in the solid and liquid 
condition without any other change of circumstances, be
cause it is necessary to alter the temperature of the sub
stance in order to liquefy or solidify it. The temperature 
might thus be the cause of what we attribute to the liquid 
or solid condition. Under such circumstances we have 
to resort to what l\lr Mill calls the joint method of agree
ment and di.Jferenre, which consists in a double applica
tion of the method of agreement, first to a number of 
instances where an effect is produced, and secondly, to a 
number of quite different instances where the effect is not 
produced. It is clearly to be understood, however, that 
the negative tnstances differ in several circumstances 
from the positive ones; for if they differed only in one 
circumstance we might apply the simple method of differ
ence. Iceland spar, for instance, has a cunous power of 
rendering things seen through it apparently double. This 
phenomenon, called double refraction, also belongs to 
many other crystals; and we might at once prove it to be 
due to crystalline structure could we obtain any transpa
rent substance crystalli~ed and uncrystallized, but subject 
to no other alteration. We have, however, a pretty satis
factory proof by observing that uniform transparent un
crystallized substances agree in not possessing double 
refraction, and that crystalline substances, on the other 
hand, with certain exceptions which are easily explained, 
agree in possessing the power in question. The principle 
of the joint method may be stated in the following rule, 
which is Mr Mill's Third Canon:-

" If two or more instances in which the phenomenon 
occurs have only one circumstance in common, while two 
or more instances in which it does not occur have nothing 
in common save the absence of that circumstance; the 
circumstance in which alone the two sets of instances 
(always or invariably) differ, is the effect, or the cause, 
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Antecedents. Consequents. 
ABC abc 
ADE ade 
AFG ajg 
AHK alzk 

l'Q pq 
RS rs 
TV tv 
XY xy 

Here the presence of A is followed as in the simple method 
of agreement by a; and the absence of A, in circumstances 
differing from the previous ones, is followed by the ab
sence of a. Hence there is a very high probability that 
A is the cause of a. But it will easily be seen that A is 
not the only circumstance in which the two sets of in· 
stances differ, otherwise to any pair we might apply the 
simple method of difference. But the presence of A is a 
circumstance in which one set invariably, or uniformly, 
or always, diffeis, from the other set. This joint method is 
thus a substitute for the simpler method of difference in 
cases where that cannot be properly brought into action. 

Herschel's Discourse, part II. chap. 6, p. 144. 
Mill's System of Logic, book III. chaps. 8 and 9· 

LESSON XXIX. 

METHODS OF QUANTITATIVE INDUCTION, 

THE methods of Induction described in the last Lesson 
related merely to the happening or not happening of the 
event, the cause of which was sought. Thus we learnt 
that friction was one cause of heat by observing that two 



METHODS OF (LESS. 

solid bodies, even two pieces of ice, rubbed together, pro
duced heat, but that when they were not rubbed there 
was no such production of heat. This, however, is a very 
elementary sort of experiment ; and in the progress of an 
investigation we always require to measure the exact 
quantity of an effect, if it be capable of being more or 
less, and connecting it with the quantity of the cause. 
There is in fact a natural course of progress through 
which we proceed in every such inquiry, as may be stated 
in the following series of questions. 

I. Does the antecedent invariably produce an effect? 
2. In what direction is that effect? 
3· How much is that effect in proportion to the cause? 
4- Is it uniformly in that proportion? 
5· If not, according to what law does it vary? 
Take for instance the effect of heat in altering the 

dimensions of bodies. The first question is, whether the 
heating of a solid body, say a bar of iron, alters its length; 
the simple method of difference enables us to answer that 
it does. The next inquiry shows that almost all sub
stances are lengthened or increased in dimensions by 
heat, but that a very few, such as india rubber, and water 
below 4·08° Cent., are decreased. We next ascertain the 
proportion of the change to each degree of temperature, 
which is called the coefficient of expansion. Thus iron 
expands o·oooor22 of its own length for every Io Centi
grade between o0 and IOd. 

Still more minute inquiry shows, however, that the 
expansion is not uniformly proportional to temperature; 
most metals expand more and more rapidly the hotter 
they are, but the details of the subject need not be con
sidered here. 

The fixed stars, again, have often been mentioned in 
these Lessons, but the reader is probably aware that they 
are not really fixed. Taking any particular star, the 
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astronomer has really to answer the several five questions 
stated below. 

Firstly. Does the star move? 
2ndly. In what direction does it move? 
3rdly. How much does it move in a year or a century? 
4thly. Does it move uniformly? 
5thly. If not, according to what law does the motion 

vary in direction and rapidity? 
Every science and every question in science is first a 

matter of fact only, then a matter of quantity, and by 
degrees becomes more and more precisely quantitative. 
Thirty years ago most of the phenomena of electricity and 
electro-magnetism were known merely as facts ; now they 
can be for the most part exactly measured and calculated. 

As soon as phenomena can thus be measured we 
can apply a further Method of Induction of a very im
portant character. It is the Method of Difference indeed 
applied under far more favourable circumstances, where 
every degree and quantity of a phenomenon gives us 
a new experiment and proof of connection between cause 
and effect. It may be called the Method of Concomitant 
Variatlons, and is thus stated by Mr Mill, in what he · 
entitles the Fifth Canon of Induction: 

"Whatever phenomenon varies in any manner when
ever another phenomenon varies in some particular man
ner, is either a cause or an effect of that phenomenon, or 
is connected with it through some fact of causation." 

Sir J olm Herschel's statement of the same method is 
as follows:-" Increase or diminJtion of the effect, with the 
increased or diminished intensity of the cause, in cases 
which admit of increase and diminution," to which be 
adds, "Reversal of the effect with that of the cause." 

The illustrations of this method are infinitely nu
merous. · Thus l\lr Joule, of Manchester, conclusively 
proved that friction is a cause of heat by expending exact 
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quantities of force in rubbing one substance against 
another, and showed that the heat produced was exactly 
greater or less in proportion as the force was greater or 
less. We can apply the method to many cases which 
had previously been treated by the simple method of dif
ference; thus instead of striking a bell in a complete 
vacuum we can strike it with a very little air in the 
receiver of the air-pump, and we then hear a very faint 
sound, which increases or decreases every time we in
crease or decrease the density of the air. This experi
ment conclusively satisfies any person that air is the cause 
of the transmission of sound. 

It is this method which often enables us to detect the 
material connection which exists between two bodies. 
For a long time it had been doubtful whether the red 
flames seen in total eclipses of the sun belonged to the 
sun or the moon ; but during the last eclipse of the sun 
it was noticed that the flames moved witlz the sun, and 
were gradually covered and uncovered by the moon at 
successive instants of the eclipse. No one could doubt 
thenceforth that they belonged to the sun. 

Whenever, again, phenomena go through Periodic 
Changes, alternately increasing and decreasing, we should 
seek for other phenomena which go through changes in 
exactly the same periods, and there will probably be a 
connection of cause and effect. It is thus that the tides 
are proved to be due to the attraction of the moon and 
sun, because the periods of high and low, spring and 
neap tides, succeed each other in intervals corresponding 
to the apparent revolutions of those bodies round the 
earth. The fact that the moon revolves upon its own 
axis in exactly the same period that it revolves round the 
earth, so that for unknown ages past the same side of the 
moon has always been turned towards the earth, is a most 
perfect case of concomitant variations, conclusively prov-
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ing that the earth's attraction governs the motions of the 
moon on its own axis. 

The most extraordinary case of variations howevet 
consists in the connection which has of late years been 
shown to exist between the Aurora Borealis, magnetic 
storms, and the spots on the sun. It has only in the 
last 30 or 40 years become known that the magnetic 
compass needle is subject at intervals to very slight but 
curious movements ; and that at the same time there are 
usually natural currents of electricity produced in tele
graph-wires so as to interfere "vith the transmission of mes
sages. These disturbances are known as magnetic storms, 
and are often observed to occur when a fine display of 
the Northern or Southern Lights is taking place in some 
part of the earth. Observations during many years have 
shown that these storms come to their worst at the end of 
every eleven years, the maximum taking place about the 
present year 187o, and then diminish in intensity until 
the next period of eleven years has passed. Close obser
vations of the sun during 30 or 40 years have shown that 
the size and number of the dark spots, which are gigantic 
storms going on upon the sun's surface, increase and 
decrease exactly at the same periods of time as the mag
netic storms upon the earth's surface. No one can doubt, 
then, that these strange phenomena are connected to
gether, though the mode of the connection is quite un
known. It is now believed that the planets Jupiter, 
Saturn, Venus and Mars, are the real causes of the dis
turbances; for Balfour Stewart and vVarren de laRue 
have shown that an exact correspondence exists between 
the motions of these planets and the periods of the sun
spots. This i& a most remarkable and extensive case of 
concomitant variations. 

We have now to consider a method of Induction 
which must be employed when several causes act at once 
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and their effects are all blended together, producing a 
joint effect of the same kind as the separate effects. If 
in one experiment friction, combustion, compression and 
electric action are all going on at once, each of these 
causes will produce quantities of heat which will be added 
together, and it will be difficult or impossible to say how 
much is due to each cause separately. We may call this 
a case of the homogeneous intermixture of effects, the name 
indicating that the joint effect is of the same kind as 
the separate effects. It is distinguished by J\lr Mill from 
cases of the heterogeneous, or, as he says, the lzetero
pathic intermixture of effects, where the joint effect is 
totally different in kind from the separate effects. Thus 
if we bend a bow too much it breaks instead of bending 
further; if we warm ice it soon ceases to rise in tempera
ture and melts; if we warm water it rises in temperature 
homogeneously for a time but then suddenly ceases, and 
an effect of a totally different kind, the production of 
vapour, or possibly an explosion, follows. 

Now when the joint effect is of a heterogeneous kind 
the method of difference is sufficient to ascertam the cause 
of its occurrence. Whether a bow or a spring will break 
with a given weight may easily be tried, and whether 
water will boil at a given temperature in any given state 
of the barometer may also be easily ascertained. But in 
the homogeneous intermixture of effects we have a more 
complicated task. There are several causes each pro
ducing a part of the effect, and we want to know how 
much is due to each. In this case we must employ a 
further Inductive Method, called by Mr Mill the Method 
of Residues, and thus stated in his Fourth Canon :-

"Subduct from any phenomenon such part as is known 
by previous inductions to be the effect of certain antece
dents, and the residue of the phenomenon is the effect of 
the remaining antecedents." 
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If we know that the joint effect a, b, c is due to the 
causes A, B, and C, and can prove that a is due to A and 
b to B, it follows that c must be due to C. There cannot 
be a simpler case of this than ascertaining the exact 
weight of any commodity in a cart by weighing the cart 
and load, and then subtracting the tare or weight of the 
cart alone, which had been previously ascertained. We 
can thus too ascertain how much of the spring tides is 
due to the attraction of the sun, provided we have pre
viously determined the height of the tide due to the moon, 
which will be about the average height of the tides during 
the whole lunar month. Then subtracting the moon's 
tide the remainder is the sun's tide. 

Newton employed this method in a beautiful experi
ment to determine the elasticity of substances by allow
ing balls made of the substances to swing against each 
other, and then observing how far they rebounded com
pared with their original fall. But the loss of motion is 
due partly to imperfect elasticity and partly to the resist
ance of the air. He determined the amount of the latter 
effect in the simplest manner by allowing the balls to 
swing without striking each other, and observing how 
much each vibration was less than the last. In this way 
be was enabled easily to calculate the quantity that must 
be subtracted for the resistance of the air. 

It is this method that we employ in making allowance 
for the errors or necessary corrections in observations. 
Few thermometers are quite correct; but if we put a ther
mometer into melting snow, which has exactly the tem
perature of o° Centigrade, or 32° Fabr., we can observe 
exactly how much below or above the true point the 
mercury stands, and this will indicate how much we 
ought to add or subtract from readings of the thermometer 
to make them correct. The height of the barometer is 
affected by several causes besides the variation of lhe 



254 METHODS OF [LESS. 

pressure of the air. It is decreased by the capillary 
repulsion between the glass tube and the mercury; it is 
increased by the expansion of the mercury by heat, if the 
temperature be above 32° Fahr. ; and it may be increased 
or decreased by any error in the length of the measure 
employed to detem1ine the height. In an accurate obser
vation all these effects are calculated and allowed for in 
the final result. 

In chemical analysis this method is constantly em
ployed to determine the proportional weight of substances 
which combine together. Thus the composition of water 
is ascertained by taking a known weight of oxide of 
copper, passing hydrogen over it in a heated tube, and 
condensing the water produced in a tube containing sul
phuric acid. If we subtract the original weight of the 
condensing tube from its final weight we learn how much 
water is produced; the quantity of oxygen in it is found 
by subtracting the final weight of the oxide of copper 
from its original weight. If we then subtract the weight 
of the oxygen from that of the water we learn the weight 
of the hydrogen, which we have combined with the oxygen. 
When the experiment is very carefully performed, as de
scribed in Dr Roscoe's Lessons z"n Elementary Chemistry, 
(p. 38), we find that 88·89 parts by weight of oxygen unite 
with II 'II parts of hydrogen to form 100 parts of water. 

In all sciences which allow of measurement of quan
tities this method is employed, but more especially in 
astronomy, the most exact of all the sciences. Almost all 
the causes and effects in astronomy have been found out 
as residual phenomena, that is, by calculating the effects of 
all known attractions upon a planet or satellite, and then 
observing how far it is from the place thus predicted. 
When this was very carefully done in the case of Uranus, 
it was still found that the planet was sometimes before 
and sometimes behind its true place. This residual effect 
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pointed to the existence of some cause of attraction not 
then known, but which was in consequence soon dis
covered in the shape of the planet Neptune. The motions 
of several comets have in this way been calculated, but it 
is observed that they fail to return at the expected time. 
There is a discrepancy which points to the existence of 
some obstructive power in the space passed through, the 
nature of which is not yet understood. 

Mill's System of Logic, Book m. Chap. 10, Of the 
Plurality of Causes/ and of tlze Intermixture of 
Ejfects. 

LESSON XXX. 

EMPIRICAL AND DEDUCTIVE METHODS. 

WE have hitherto treated of Deduction and Induction as 
if they were entirely separate and independent methods. 
In reality they are frequently blended or employed alter
nately in the pursuit of truth; and it may be said that all 
the more important and extensive investigations of science 
rely upon one as much as upon the other. It is probably 
the greatest merit in Mr Mill's logical writings that he 
points out the entire insufficiency of what is called the 
Baconian Method to detect the more obscure and difficult 
laws of nature. Bacon advised that we should always 
begin by collecting facts, classifying them according to 
their agreement and difference, and gradually gathering 
from them laws of greater and greater generality. He 
protested altogether against "anticipating nature," that is, 
forming our own hypotheses and theories as to what the 
laws of nature probably are, and he seemed to think that 
systematic arrangement of facts would take the place of 
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all other methods. The reader will soon see that the 
progress of Science has not confirmed his opinions. 

When a law of nature is ascertained purely by induc
tion from certain observations or experiments, and has no 
other guarantee for its truth, it is said to be an empirical 
law. As Mr Mill says," Scientific inquirers give the name 
of Empirical Laws to uniformities which observation or 
experiment has shown to exist, but on which they hesitate 
to rely in cases varying much from those which have been 
actually observed, for want of seeing any reason why 
such a law should exist." The name is derived from the 
Greek word £p:rrnpia, meaning experience or trial. In
stances of such laws are abundant. We learn empiri
cally that a certain stmng yellow colour at sunset, or an 
unusual clearness in the air, portends rain; that a quick 
pulse indicates fever; that horned animals are always 
ruminants; that quinine affects beneficially the nervous 
system and the health of the body generally; that strych
nine has a terrible effect of the opposite nature: all these 
are known to be true by repeated observation, but we can 
give no other reason for their being true, that is, we 
cannot bring them into harmony with any other scientific 
facts ; nor could we at all have deduced them or antici
pated them on the ground of previous knowledge. The 
connection between the sun's spots, magnetic storms, 
auroras, and the motions of the planets mentioned in the 
last Lesson, is perhaps the most remarkable known 
instance of an empirical induction; for no hint has yet 
been given of the way in which these magnetic influences 
are exerted throughout the vast dimensions of the planet
ary system. The qualities of the several alloys of metals 
are also good instances of empirical knowledge. No 
one can tell before mixing two or three metals for tht> 
first time in any given proportion5 what the qualities of 
the mixture will be-that brass should be both harder 
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deduction was the clue to all the greatest discoveries. 
Newton, after Galileo the chief founder of experimen
tal philosophy, possessed beyond all question the great
est power of deductive thought which has ever been 
enjoyed by man. It is striking indeed to compare his 
results in optics with those in chemistry or alchemy. It 
is not generally known that Newton was really an alche
mist, and spent days and nights in constant experiments 
in his laboratory, trying to discover the secret by which 
metals could be transmuted into gold. But in these re
searches all was purely empirical, and he had no clue to 
guide him to successful experiments. A few happy 
guesses given in his celebrated Queries are all the result 
of this labour. But in the science of Optics it was quite 
otherwise ; here he grasped general laws, and every ex
periment only led him to devise and anticipate the results 
of several others, each more beautiful than the last. Thus 
he was enabled to establish beyond all doubt the founda
tions of the science of the Spectrum, now bearing such 
wonderful results. Some persons may suppose that 
Newton, living shortly after Bacon, adopted the Baconian 
method, but I believe that there is no reference to Bacon 
in Newton's works ; and it is certain that he did not 
employ the method of Bacon. The Pri1tdpia, though 
containing constant appeals to experiment and observa
tion, is nevertheless the result of a constant and sustained 
effort of deductive mathematical reasoning. 

What Mr Mill has called the Deductive Method, but 
which I think might be more appropriately called the 
Combined or Complete Method, consists in the alternate 
use of induction and deduction. It may be said to have 
three steps, as follows:-

I, Direct Induction. 
2. Deduction, or, as Mr Mill calls it, Ratiocin:~tion. 
3· Verification. 
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The first process consists in such a rough and simple 
appeal to experience as may give us a glimpse of the laws 
which operate, without being sufficient to establish their 
truth. Assuming them as provisionally true, we then 
proceed to argue to their effects in other cases, and a 
further appeal to experience either verifies or negatives 
the truth of the laws assumed. There are, in short, two 
appeals to experience connected by the intermediate use 
of reasoning. Newton, for instance, having passed a ray 
of sun-light through a glass prism found that it was spread 
out into a series of colours resembling those of the rainbow. 
He adopted the theory that white light was actually com
posed of a mixture of different coloured lights, which 
became separated in passing through the prism. He saw 
that if this were true, and he were to pass an isolated ray 
of the spectrum, for instance, the yellow ray, through a 
second prism, it ought not to be again broken up into 
different colours, but should remain yellow whatever was 
afterwards done with it. On trial he found this to be the 
case, and afterwards devised a succession of similar con
firmatory experiments which verified his theory beyond all 
possible doubt. 

It was no mere accident that led Pascal to have a 
barometer carried up to the top of the mountain Puy de 
Dome in France. Galileo, indeed, became acquainted by 
accident with the fact that water will not rise in an ordi
nary pump more than 33 feet, and was thus led to assert 
that the limited weight of the atmosphere caused it to 
rise. Torricelli, reasoning from this theory, saw that 
mercury, which is fourteen times as heavy as water, 
should not rise more than one-fourteenth part of the dis
tance, or about 29 or 30 inches. The experiment being 
tried verified the theory. It was the genius of Pascal, 
however, which saw that the experiment required to be 
varied in another way by carrying the mercurial barome-

17-2 
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ter to the top of a mountain. If the weight of the atmo
sphere were really the cause of the suspension of the mer
cury, it ought to stand lower on the mountain than below, 
because only the higher parts of the atmosphere pressed 
upon the mountain. The success of the experiment com
pletely verified the original hypothesis. The progress of 
the experimental sciences mainly depends upon the mode 
in which one experiment thus leads to others, and dis
closes new facts, which would in all probability have never 
come under our notice had we confined ourselves to the 
purely Baconian method of collecting the facts first and 
performing induction afterwards. 

The greatest result of the deductive method is no less 
than the theory of gravitation, which makes a perfect 
instance of its procedure. In this case the preliminary 
induction consisted, we may suppose, in the celebrated 
fall of the apple, which occurred while Newton was sitting 
in an orchard during his retirement from London, on 
account of the Great Plague. The fall of the apple, we 
are told, led Newton to reflect that there must be a power 
tending to draw bodies towards the earth, and he asked 
himself the question why the moon did not on that account 
fall upon the earth. The Lancashire astronomer Horrocks 
sug~esu:d to his mind another fact, namely, that when a 
stone is whirled round attached to a string, it exerts a 
force upon the string, often called centrifugal force. Hor
rocks remarked that the planets in revolving round the 
sun must tend in a similar way to fly off from the centre. 
Newton was acquainted with Horrocks' views, and was 
thus possibly led to suppose that the earth's attractive 
force might exactly neutralise the moon's centrifugal 
tendency, so as to maintain that satellite in constant 
rotation. 

But it happened that the world was in possession of 
certain empirical laws concerning the motions of the pla-
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nets, without which Newton could scarcely have proceeded 
further. Kepler had passed a lifetime in observing the 
heavenly bodies, and forming hypotheses to explain their 
motions. In general his ideas were wild and unfounded, 
but the labours of a lifetime were rewarded in the esta
blishment of the three laws which bear his name, and 
describe the nature of the orbits traversed by the planets, 
and the relation between the size of such orbit and the 
time required by the planet to traverse it. Newton was 
able to show by geometrical reasoning that if one body 
revolved round another attracted towards it by a force 
decreasing as the square of the distance increases, it would 
necessarily describe an orbit of which Kepler's laws would 
be true, and which would therefore exactly resemble the 
orbits of tl1e planets. Here was a partial verification of 
his theory by appeal to the results of experience. But 
several other philosophers had gone so far in the investi. 
gation of the subject. It is Newton's chief claim to ho
nour, that he carried on his deductions and verifications 
until he attained complete demonstration. To do this it 
was necessary first of all to show that the moon actually 
does fall towards the earth just as rapidly as a stone would 
if it were in the same circumstances. Using the best 
information then attainable as to the distance of the 
moon, Newton calculated that the moon falls through the 
space of 13 feet in one minute, but that a stone, if elevated 
so high, would fall through I 5 feet. Most men would 
have considered this approach to coincidence as a proof 
of his theory, but Newton's love of certain truth rendered 
him different even from most philosophers, and the dis
crepancy caused him to lay "aside at that time any fur
ther thoughts of this matter." 

It was not till many years afterwards (probably 15 
or r6) that Newton, hearing of some more exact data 
from which he could calculate the distance of the moon, 
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was able to explain the discrepancy. His theory of gra
vitation was then verified so far as the moon was con
cerned; but this was to him only the beginning of a long 
course of deductive calculations, each ending in a verifica
tion. If the earth and moon attract each other, and also 
the sun and the earth, similarly there is no reason why 
the sun and moon should not attract each other. Newton 
followed out the consequences of this inference, and showed 
that the moon would not move as if attracted by the 
earth only, but sometimes faster and sometimes slower. 
Comparisons with Flamsteed's observations of the moon 
showed that such was the case. Newton argued again, 
that as the waters of the ocean are not rigidly attached to 
the earth, they might attract the moon, and be attracted 
in return, independently of the rest of the earth. Certain 
daily motions would then be caused thereby exactly 
resembling the tides, and there were the tides to verify 
the fact. It was the almost superhuman power with 
which he traced out geometrically the consequences of his 
theory, and submitted them to repeated comparison with 
experience, which constitutes his preeminence over all 
philosophers. 

What he began has been going on ever since. The 
places of the moon and planets are calculated for each 
day on the assumption of the absolute truth of Newton's 
law of gravitation. Every night their places are observed 
as far as possible at Greenwich or some other observatory; 
comparison of the observed with the predicted place is 
always in some degree erroneous, and if coincident would 
be so only by accident. The theory is never proved com
pletely true, and never can be; but the more accurately the 
results of the theory are calculated, and the more perfect 
the instruments of the astronomer are rendered the more 
close is the correspondence. Thus the rude observations 
of Kepler and the few slight facts which worked on New-
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ton's mind, were the foundation of a theory which yielded 
indefinite means of anticipating new facts, and by con
stant verification, as far as human accuracy can go, has 
been placed beyond all reasonable doubt. 

Were space available it might be shown that all other 
great theories have followed nearly the same course. 
The undulatory theory of sound was in fact almost verified 
by Newton himself, though when he calculated from it 
the velocity of sound there was again a discrepancy, which 
only subsequent investigation could explain. This theory 
no doubt suggested the corresponding theory of light, 
which when followed out by Young, Fresnel, and others, 
always gave results which were ultimately in harmony 
with observation. It even enabled mathematicians to 
anticipate results which the most ardent imagination 
could hardly have guessed, and which mere haphazard 
experiment might never have revealed. Dalton's laws of 
equivalent proportions in chemistry, if not his atomic 
theory, were founded on experiments made with the 
simplest and rudest apparatus, but results deduced from 
them are daily verified in the nicest processes of modern 
chemical analysis. The still more modern theory of the 
Conservation of Energy, which had been vaguely antici
pated by Bacon, Rumford, Montgolfier, Seguin, Mayer 
and possibly others, was by Mr Joule brought to the test 
of experimental verification in some of the most beautiful 
and decisive experiments which are on record. It will be 
long before scientific men shall have traced out all the 
consequences of this grand principle, but its correspond
ence with fact already places it far beyond doubt. 

It will now be apparent, I think, that though observa
tion and induction must ever be the ground of all certain 
knowledge of nature, their unaided employment could 
never have led to the results of modern science. He who 
merely collects and digests facts will seldom acquire a 
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comprehension of their laws. He who frames a theory 
and is content with his own deductions from it, like Des
cartes, will only surprise the world with his misused 
genius ; but the best student of science is he who with a 
copious store of theories and fancies has the highest 
power of foreseeing their consequences, the greatest dili
gence in comparing them with undoubted facts, and the 
greatest candour in confessing the ninety-nine mistakes 
he has made in reaching the one true law of nature. 

LESSON XXXI. 

EXPLANATION, TENDENCY, HYPOTHESIS, 
THEORY, AND FACT. 

IN the preceding Lessons I have used several expressions 
of which the meaning has not been defined. It will now 
be convenient to exemplify the use of these tem1s, and to 
arrive as far as possible at a clear understanding of their 
proper meanings. 

Explanation is literally the making plain or clear, so 
that there shall be nothing uneven or obscure to inter
rupt our view. Scienti.tlc explanation consists in harmo
nizing fact with fact, or fact with law, or law with law, 
so that we may see them both to be cases of one uniform 
law of causation. If we hear of a great earthquake in 
some part of the world and subsequently hear that a 
neighbouring volcano has broken out, we say that the 
earthquake is thus partially explained. The eruption 
shows that there were great forces operating beneath the 
earth's surface, and the earthquake is obviously an effect 
of such causes. The scratches which may be plainly seen 
upon the surface of rocks in certain parts of Wales and 
Cumberland, are explained by the former existence of gla
ciers in those mountains; the scratches exactly harmonize 
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with the effects of glaciers now existing in Switzerland, 
Greenland, and elsewhere. These may be considered ex
pla.na.tions of fact by fact. 

A fact may also be explained by a general law of 
nature, that is the cause and mode of its production may 
be pointed out and shown to be the same as operates in 
many apparently different cases. Thus the cracking of 
glass by heat was explained (p. 257) as one result of the 
universal law that heat increases the dimensions of solid 
bodies.. The trade-winds are explained as one case of 
the general tendency of warm air to rise and be displaced 
by cold and dense air. The very same simple laws of heat 
and mechanics which cause a draught to flow up a chimney 
when there is a fire below, cause winds to blow from each 
hemisphere towards the equator. At the same time the 
easterly direction from which the winds come is explained 
by the simplest laws of motion; for as the earth rotates 
from west to east, and moves much more rapidly at the 
equator than nearer the poles, the air tends to preserve 
its slower rate of motion, and the earth near the equator 
moving under it occasions an apparent motion of the wind 
from east to west. 

There are, according to Mr Mill, three distinct ways 
in which one law may be explained by other laws, or 
brought into harmony with them. 

The first is the case where there are really two 
or more separate causes in action, the results of which 
are combined or added together, homogeneously. As 
was before explained, homogeneous intermixture of eft'ects 
(p. 252) means that the joint effect is simply the sum of the 
separate effects, and is of the same kind with them. Our 
last example of the trade-winds really comes under this 
case, for we find that there is one law or tendency which 
causes winds to blow from the arctic regions towards the 
equator, and a second tendency which causes then to blow 
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from east to west. These tendencies are combined to
gether, and cause the trade-winds to blow from the North
East in the northern hemisphere, and from the South-East 
in the southern hemisphere. The law according to which 
the temperature of the air is governed in any part of the 
earth is a very complicated one, depending partly on the 
law by which the sun's heating power is governed, partly 
on the power of the earth to radiate the heat away into 
space, but even more perhaps on the effect of currents of 
air or water in bringing warmth or carrying it. away. 
The path of a cannon-ball or other projectile is deter
mined by the joint action of several laws; firstly, the 
simple law of motion, by which any moving body tends 
to move onward at an uniform rate in a straight line; 
secondly, the law of gravity, which continually deflects 
the body towards the earth's surface; thirdly, the resist
ance of the air, which tends to diminish its velocity. 

The reader will perhaps have noticed the frequent use 
of the word tendency, and I have repeatedly spoken of a 
cause as tending to produce its effect. If the joint and 
homogeneous action of causes has been clearly explained, 
it will now be clear that a tendency means a cause which 
will produce an effect unless there be opposite causes, 
which, in combination with it, counteract and disguise 
that effect. Thus when we throw a stone into the air the 
attractive power of the earth tends to make it fall, but the 
upward motion we have impressed upon it disguises the 
result for a certain time. The interminable revolving 
motion of the moon round the earth is the result of two 
balanced tendencies, that towards the earth, and that to 
proceed onward in a straight line. The laws of m.1tion 
and gravity are such that this balance must always be 
preserved; if the moon by any cause were brought nearer 
to the earth its tendency to fly off would be increased, 
and would exceed the effect of gravity until it had regained 
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its proper distance. A tmdmcy t/te1t is a cause which 
may or may not be couJtteracted. 

In the second case of explanation an effect is shown 
to be due, not to the supposed cause directly, but to an 
tatermedlate effect of that cause. Instead of A being the 
cause of C, it is found that A is the cause of B, and B the 
cause of C, so that B constitutes an intermediate Unk. 
This explanation may seem to increase the complexity of 
the matter, but it really simplifies it; for the connection of 
A with B may be a case of a familiar and simple law, and 
so may that of B with C; whereas the law that A pro
duces C may be purely empirical and apparently out of 
harmony with everything else. Thus in lightning it 
seems as if electricity had the power of creating a loud 
explosion; but in reality electricity only produces heat, 
and it is the heat which occasions sound by suddenly 
expanding the air. Thus thunder comes into harmony 
with the sound of artillery, which is also occasioned by 
the sudden expansion of the heated gases emitted by the 
powder. When chlorine was discovered it was soon found 
to have a strong power of bleaching, and at the present 
day almost a11 bleaching is done by chlorine instead of 
the sun, as formerly. Inquiry showed however that it was 
not really the chlorine which destroyed colour, but that 
oxygen is the intermediate and active agent. Chlorine 
decomposes water, and taking the hydrogen leaves the 
oxygen in a state of great activity and ready to destroy 
the organic colouring matter. Thus a number of facts 
are harmonized; we learn why dry chlorine does not 
bleach, and why there are several other substances which 
resemble chlorine in its bleaching power, for instance, 
ozone, peroxide of hydrogen, sulphurous acid, and a pecu
liar oxide of vanadium, lately discovered by Dr Roscoe. 
It would be impossible to understand the effect at all un
less we knew that it is probably due to active oxygen or 
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ozone in all the cases, even in the old method of bleach
ing by exposure to the sun*. 

The third and much more important case of ex
planation is where one law is shown to be a case of a. 
more gei'.eral law. As was explained in Lesson XXIV. we 
naturally discover the less general first, and gradually 
penetrate to the more simple but profound secrets of 
nature. It has often been found that scientific men were 
in possession of several well-known laws without perceiv
ing the bond which connected them together. Men, for 
instance, had long known that all heavy bodies tended to 
fall towards the earth, and before the time of Newton it 
was known to Hooke, Huyghens, and others, that some 
force probably connected the earth with the sun and moon. 
It was Newton, however, who clearly brought these and 
many other facts under one general law, so that each fact 
or less general law throws light upon every other. 

The science of Electricity now harmonizes a vast 
series of partial laws and facts between which it was 
a truly difficult task to discover any resemblance. The 
chief properties of the magnet had been fairly known 
since the time of Gilbert, the physician of Queen Eliza
beth ; common frictional electricity was carefully stu
died by Otto von Guericke, Epinus, Coulomb, and others; 
Galvanism was elaborately investigated almost as soon 
as Galvani and Volta discovered the fact that the che
mical action of one substance on another may produce 
electricity. In the early part of this century there were 
three distinct sciences, Magnetism, Electricity and Gal
vanism ; now there is but one science. Oersted of 
Copenhagen gave in 1819 the first link between them, by 
pointing out that an electric current may cause move
ments in a compass-needle. Ampere and Faraday worked 

" Watts' Dictionary oj Chemistry, Vol. 1. p. 6oi. 
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the subject we are discussing, and its meaning must be 
considered. It is derived from the Greek words thro, 
1t1tder, and B£rns, placing, and is therefore exactly synony
mous with the Latin word supposiHo, a placing under, 
whence our common word supposition. It appears to 
mean in science the imagining of some thing, force or 
cause, which underlies the phenomena we are examining, 
and is the agent in their production without admitting of 
direct observation. In making an hypothesis we assert 
the existence of a cause on the ground of the effects 
observed, and the probability of its existence depends 
upon the number of diverse facts or partial laws that we 
are thus enabled to explain or reduce to harmony. To be 
of any value at all a hypothesis must harmonize at least 
two different facts. If we account for the effects of opium 
by saying with Moliere that it possesses a dormitive 
power, or say that the magnet attracts because it has a 
magnetic power, every one can see that we gain nothing. 
We know neither more nor less about the dormitive or 
magnetic power than we do about opium or the magnet. 
But if we suppose the magnet to attract because it is 
occupied by circulating currents of electricity the hypo
thesis may seem a very improbable one, but is valid, 
because we thus draw a certain analogy between a magnet 
and a coil of wire conveying electricity. Such a coil of 
wire attracts other coils exactly in the way that one mag
net attracts another ; so that this hypothesis enables us 
to harmonize several different facts. The existence of 
intense heat in the interior of the earth is hypothetical in 
so far as regards the impossibility of actually seeing and 
measuring the heat directly, but it harmonizes so many 
facts derived from different sources that we can hardly 
doubt its existence. Thus the occurrence of hot springs 
and volcanoes are some facts in its favour, though they 
might be explained on other grounds ; the empirical law 
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that the heat increases as we sink mines in any part of 
the earth's surface is stronger evidence. The intensely 
heated condition of the sun and other stars is strongly 
confirmatory as showing that other bodies do exist in the 
supposed condition of the earth's interior. The cool 
state of the earth's surface is perfectly consistent with its 
comparatively small size and the known facts and laws 
concerning the conduction and radiation of heat. And 
the more we learn concerning the way in which the sun's 
heat is supplied by the fall of meteoric matter, the more 
it is probable that the earth may have been intensely 
heated like the sun at some former time, although for an 
immense period it has been growing slowly colder. A 
supposition coinciding with so many facts, laws, and other 
probable hypotheses, almost ceases to be hypothetical, 
and its high probability causes it to be regarded as a 
known fact. 

Provided it is consistent with the laws of thought there 
is nothing that we may not have to accept as a probable 
hypothesis, however difficult it may be to conceive and 
understand. The force of gravity is hypothetical in so 
far that we know it only by its effects upon the motions 
of bodies. Its decrease at a distance harmonizes exactly 
indeed with the way in which light, sound, electric or 
magnetic attractions, -and in fact all influences which 
emanate from a point and spread through space, decrease ; 
hence it is probable that the law of the inverse square is 
absolutely true. But in other respects gravity is strongly 
opposed to all our ideas. If sound could travel to the 
sun as rapidly as in the earth's atmosphere it would re
quire nearly fourteen years to reach its destination; were 
the sun and earth united by a solid continuous bar of iron, 
a strong pull at one end would not be felt at the other 
until nearly three years had passed. Light indeed comes 
from the sun in rather more than eight minutes; but what 
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are we to think of the force of gravity, which appears to 
reach the sun in an instant-so short that no calculations 
have yet been able to detect any interval at all? In fact 
there seems some reason to suppose that gravity is felt 
instantaneously throughout the immeasurable regions of 
space. 

The undulatory hypothesis of light presents features 
equally extraordinary and inconceivable. That light does 
consist of minute bat excessively rapid vibrations of 
something occupying space, is almost certain, because of 
the great harmony which this hypothesis introduces into 
the exceedingly various and complicated phenomena of 
light, and the explanation which it affords of the analogy 
of light to sound. It is difficult indeed to imagine that 
anything can oscillate so rapidly as to strike the retina 
of the eye 83I,479,ooo,ooo,ooo in one second, as must be 
the case with violet light according to this hypothesis. 
But this is nothing to the difficulty of imagining space to 
be filled with solid ether of extreme rigidity and elasticity, 
but which nevertheless offers no appreciable resistance to 
the passage through it of ordinary matter, and does not 
itself possess any gravity*. It has been asserted indeed 
that the retardation in the return of comets is due to 
friction against this ether, and Mr Balfour Stewart be
lieves he has produced heat by friction of a metallic disc 
against the ether in a vacuum. Should these assertions 
prove to be true we have new facts in harmony with the 
theory of light, which would thereby become less hypo
thetical than before. 

There is no difficulty now in perceiving the part which 
hypothesis plays in the deductive method of scientific 
investigation considered in the last lesson. The pre
liminary induction is replaced more or less completely by 

• See Sir John Herschel's Familiar Lecturts, p. 315, &c. 
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imagining the existence of agents which we think adequate 
to produce the known effects in question. If it is our 
object to explain the causes of ebbing and flowing wells, 
which occur in many parts of the world, we cannot 
possibly proceed by first exploring the interior of the 
earth, until we can discover the source of a spring, and 
observe its circumstances. We are obliged to imagine 
cavities and channels of various forms, until we conceive 
such an apparatus as will, in accordance with known laws 
of hydrostatics, occasion the irregular flowing of water in 
the wav observed. If we can show that cavities of a 
particuiar form will produce that effect, and can think of 
no other mode in which it could be produced, the hypo
thesis becomes established as almost a certain fact. 

It is the same with any great hypothesis like that of the 
theory of light. We have no means of directly observing 
and measuring the qualities of the ether which is the 
medium of light All we know about this ether at present 
is derived from the observed phenomena of light. Hence 
we are driven to invent something and endow it with 
qualities from which we may calculate, according to some 
of the principles of mechanics, the effect to be expected ; 
and finding that these effects may be made to harmonize 
with those actually observed, we depend upon this coinci
dence to prove the existence of the ether. The truth of 
a hypothesis thus altogether depends upon subsequent 
verification and accordance with observed facts. To 
invent hypotheses which cannot thus be verified, or to 
invent them and then neglect the verification, leads to no 
result at all, or to fallacy. But when the verification is 
careful and complete no reproach can be brought against 
the employment of hypothesis. It becomes, perhaps, as 
certain as any other mode of investigation, and is at any 
rate indispensable. There was, in fact, little truth or 
reason in Newton's celebrated protest against the use of 

18 
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hypothesis-" Hypotheses non fingo." The fact is that as 
his theory of gravitation rested upon the greatest and 
most successful of hypotheses, so his views of the material 
nature of light and the causes of its peculiar phenomena 
involved a false hypothesis, which has long since been 
completely disproved. 

The word theory has constantly been used in the 
last few lessons, and deserves some examination. It 
comes from the Greek 8eu>pla, meaning contemplation, 
reflection or speculation; but this gives us little clue to its 
modern use. In reality the word is highly ambiguous, 
being sometimes used as equivalent to hypothesis, at 
other times as equivalent to general law or truth. \Vhen 
people form theories concerning comets, the sun, the 
cause of earthquakes, &c., they imagine a great many 
things which may or may not exist; such theories are 
really complicated hypotheses, and should be so called. 
In this sense there are two theories of electricity, one of 
which supposes the existence of a single fluid which 
accumulates in some places and has then a tendency to 
discharge itself towards places where there is a deficiency, 
just as water always tends to find its level; the other 
supposes the existence of two fluids which are commonly 
united, but when separated tend to rush back into union 
again. These so-called theories are really hypotheses, be
cause we have no independent evidence of the existence 
of any fluid, and it is now almost certain that there is no 
such thing. The atomic theory, again, is really a hypo
thesis suggested by Dalton to explain the remarkable 
laws which he detected in the proportions of chemical 
elements which combine together. It is a valid hypothesis 
in so far as it does really explain the fixedness of the 
quantities which combine; but it is purely hypothetical 
as regards the shapes, properties or absolute magnitudes 
of the atoms, because we have no facts which it can bar-
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especially in mathematics, as the particular facts coming 
under it, so that the contrast must in this case be that 
between the general and particular. We often use the 
word too in common life, as merely equivalent to trutlt/ 
thus we might say, "It is a fact that the primary laws of 
thought are the foundation of reasoning." In short, as 
theory means ambiguously what is hypothetical, general, 
abstract or uncertain, so fact is equally ambiguous, and 
means confusedly what is intuitively known, particular, 
concrete or certain. 

Mill's System of Logic, Book III. Chapters 12, 13 and 
14, Of Explanation, and HyjJotltesis. 

LESSON XXXII. 

CLASSIFICATION, AND ABSTRACTION. 

IN an earlier Lesson, upon the subject of the Predicables, 
we considered the doctrine of classification as it was 
treated by logicians many centuries ago. The progress 
of science, however, during the last two centuries has 
caused great attention to be given to the true principles 
on which we Citn arrange a great multitude of diverse 
objects in order, and we have to consider what are the 
characteristics of a natural and perfect system of classifi
cation. 

It maybe said, indeed, that the subject we are treating 
is coextensive with the science of logic. All thought, all 
reasoning, so far as it deals with general names or general 
notions, may be said to consist in classification. Every 
common or general name is the name of a class, and every 
name of a class is a c:ommon name, "Metal» is the name 
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of one class of substances so often used in our syllogistic 
examples ; "Element" of another class, of which the former 
class is part. Reasoning has been plausibly represented 
to consist in affirming of the parts of a class whatever 
may be affirmed of the whole. Every law of nature which 
we arrive at enables us to classify together a number of 
facts, and it would hardly be too much to define logic as 
the theory or classification. 

Here we deal, however, with that more conscious and 
distinct arrangement of objects or notions, which is espe
cially employed in the natural sciences, such as Botany, 
Zoology, Mineralogy and Palreontology. 

The derivation of the word class is somewhat curious. 
In ancient Rome it was the practice to summon the 
whole people together at certain periods, and this cere
mony was known as a cliisis, from the Greek .:Xau•~, or 
.:X~u<>, derived from .:a/..{w, to call together. Servius 
Tullius is said to have divided the people into six orders, 
according to the amount of tribute they could pay, and 
these orders were not unnaturally called the classes of the 
people. Hence the name came by degrees to be applied 
to any organized body of people, such as an army; thence 
it was transferred to a fleet of vessels as marshalled in a 
fi.xed order, and was finally extended by analogy to any 
collection of objects carefully arranged. When, however, 
we now speak of the lower or higher classes of the people 
it is curious that we are restoring the word very nearly to 
its original meaning. 

Classification may perhaps be best defined as the ar
ra1lgement qf tlti?Zgs, or our notions qf them, according to 
t/tez"r resemblaJLces or idtmtities. Every class should so 
be constituted as to contain objects exactly resembling 
each other in certain definite qualities, which are stated 
in the definition of the class. The more numerous and 
extensive the resemblances which are th'.ls indicated by 
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under different laws from the English born man, we shall 
require to classify them apart. A gardener is quite right 
in classifying plants as annuals, biennials, perennials; as 
herbs, shrubs, trees; as evergreen and deciduous; or 
according to the soil, temperature and other circumstances 
which affect them, because these are points which must 
guide him in treating some differently from others. 

Another and, in a scientific point of view, the most 
important requisite of a good classification, is that it shall 
enable the greatest possible number of general assertions 
to be made. This is the criterion, as stated by Dr 
Whewell, which distinguishes a natural from an artificial 
system of classification, and we must carefully dwell upon 
its meaning. It will be apparent that a good classification 
is more than a mere orderly arrangement ; it involves a 
process of induction which will bring to light all the more 
general relations which exist between the things classified. 
An arrangement of books will generally be artificial ; the 
octavo volumes will not have any common character ex
cept being of an octavo size. An alphabetical arrange
ment of names again is exceedingly appropriate and con
venient to many purposes, but is artificial because it 
allows of few or no general assertions. \Ve cannot make 
any general assertion whatever about persons because 
their names happen to begin with an A or a B, a P or a 
W. Even those who agree in bearing the name Smith or 
Taylor or Robinson might be submitted to the inductive 
method of agreement without the discovery of any 
common circumstance which could be stated in a general 
proposition or law. It is true that if we investigated the 
antecedents of the Evanses and Joneses we should find 
them nearly all to be ·welsh, and the Campbells to be 
Scotch, and those who bear a very peculiar name would 
often be found to descend from common ancestors. So 
far even an alphabetic arrangement embodies somethin& 
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that is natural in it, and enables general assertions to be 
made. Hardly any arrangement can be made, in fact, 
which will not indicate some vestiges of important rela
tions and resemblances ; but what we want is a system 
which will reveal all the most important general truths. 

For this purpose we must select as the ground of 
union those characters which carry with them most other 
characters. In Lesson XII. we considered the proprium 
as a quality which belongs to the whole of a class without 
forming part of the definition of the class. Now we 
ought to frame the definition of a class that it may con
tain as few characters as possible, but that as many other 
characters, properties, or propria, as possible, shall be 
attributable to the things contained in the class. Every 
one can see, for instance, that animals form one great 
group of beings, which have many characters in common, 
and that plants form another group. Animals have sen
sation, voluntary motion, consume carbonaceous food, and 
evolve carbonic acid, possess a stomach, and produce 
fat. Plants are devoid of sensation and voluntary motion, 
produce carbonaceous tissue, absorb carbonic acid, and 
evolve oxygen, possess no stomach, and produce starch. 
At one time it might have been thought that almost any 
of the characters named was a sufficient mark of the 
group to which a being belonged. Whatever had a 
stomach, was an animal ; whatever had not, was a plant; 
whatever produced starch or evolved oxygen was called a 
plant ; whatever absorbed oxygen or produced fat was an 
animal. To the present day these statements remain 
generally true, so that we may make assertions in the form 
of the proposition U, that "all animals are all beings 
that evolve carbonic acid, and all plants are all beings 
that absorb carbonic acid." But in reality the exceptions 
are many, and increasing research makes it continually 
more apparent that there is no definite line to be drawn 
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qualities which are likely or are known to belong to the 
class, and those which are peculiar to the individual. It 
is a necessary condition of correct classification, as re
marked by Prof. Huxley, that the definition of a group 
shall hold exactly true of all members of the group, and 
not of the members of any other group. To carry out this 
condition in the natural sciences is, however, very difficult, 
because kinds of plants or animals are continually dis
covered which stand in an intermediate position between 
classes which would otherwise be well distinguished. 
Thus ferns much embarrass the fundamental division of 
plants, because though they have no true flowers, and in 
this and other respects agree with other acrogcns, yet 
they have abundance of woody fibre, which would entitle 
them to rank with vasculares, the larger group of which 
exogens and endogens are the subdivisions. 

It may be remarked that the progress of chemistry is 
rapidly rendering it a science of classification ; and in fact 
the whole theory of chemical combination now depends 
on a correct grouping of elements and compounds. Dr 
Roscoe in his Lessons in Elementary Chemistry enu
merates no less than eleven classes of metals, each class 
having a number of properties in common. Thus the 
metals of the alkalies, namely, Potassium, Sodium, Cresium, 
Rubidium, Lithium, form a remarkably natural class. 
They are all soft, easily fusible, volatile at high tempera
tures ; they combine with great force with oxygen, decom
pose water at all temperatures, forming oxides which are 
very soluble in water, and become powerfully caustic and 
alkaline bodies from which water cannot be expelled by 
heat. Their carbonates are soluble in water, and each 
metal forms only one compound with chlorine. 

The metals of the alkaline earths, Calcium, Strontium, 
and Barium, also form a very natural class, distinguished 
by the fact that their carbonates are insoluble in pure 



CLASSIFICATION, [LESS. 

water, but soluble in water containing carbonic acid in 
solution. The gold class contains the rare or valuable 
metals Gold, Platinum, Palladium, Rhodium, Ruthenium, 
Iridium, and Osmium, which are not acted on by nitric 
acid, and can only be dissolved by chlorine or the mixture 
of acids called aqua regia. The oxides can be reduced 
or deoxidised by simply heating them. 

Natural classifications give us the deepest resemblances 
and relations, and may lead us ultimately to a knowledge 
of the way in which the varieties of things are produced. 
They are, therefore, essential to a true science, and may 
almost be said to constitute the framework of the science. 
Yet it does not follow that they are appropriate for all 
purposes. ·when our purpose is merely to recognise the 
name of a chemical element, a plant or an animal, its 
character as defined in a natural system would give us 
little or no assistance. The chemist does not detect 
potassium by getting it into the state of metal, and trying 
whether it would decompose water. He merely observes 
which, among all the compounds of potassium, have the 
best marked and most peculiar characters ; thus a com
poun<l of potassium, platinum, and chlorine is most 
distinctive or characteristic of the metal, and is generally 
used as a means of recognising it ; but a fine violet 
colour which potash gives to the flame of a lamp was 
also used as an indication of its presence long before 
the spectroscope was introduced to analyse such colours. 
An artificial classification of the elements is thus ne
cessary to the detection of substances, and accordingly 
in any book on chemical analysis will be found arrange
ments of the elements according to characters of very 
minor importance, but which are selected on account of 
the ease and certainty with which they can be observed. 

In Botany, again, the n'ltural system of classification is 
far from being well suited for determining the name of a 
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r~asoning. Though this is no doubt false (seep. 13), it 
must nevertheless be allowed that unless general ideas 
were fixed and represented by words, we could never 
attain to sustained thought such as we at present enjoy. 
The use of languagt: in the second purpose is doubtless 
indispensable in a practical point of view, and reasoning 
may almost be considered identical with the correct use 
of words. When language is used solely to assist reason
ing there is no need that the meaning of each word 
should be fixed; we might use names, as the letters r,y, z, 
a, b, c, &c., are used in algebra to denote any quantity 
that happens to occur in a problem. All that is requisite 
is never to confuse the meaning attributed to a word in 
one argument with the different meaning attributed in 
another argument. Algebra may, in fact, be said to con
sist of a language of a very perfect kind adapted to the 
second purpose only, and capable of leading a person to 
the solution of a problem in a symbolical or mechanical 
manner. 

Language, as it is furnished to us ready made by the 
habitual growth of centuries, is capable of fulfilling all 
three purposes, though by no means in a perfect manner. 
As words possess a more or less fixed customary meaning 
we can not only reason by their aid, but communicate our 
thoughts or record them; and it is in this last respect we 
have now to treat the subject. 

The multitude of facts required for the establishment 
of a science could not be retained in the memory with 
sufficient accuracy. Hence an indispensable subsidiary 
of induction is the means of describing and recording our 
observations. Thus only can knowledge be accumulated, 
so that each observer shall start with the advantage of 
knowing what has been previously recorded and proved. 
It will be necessary then to consider the mode in which 
language serves for the registration of facts. and to investi-
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gate the requisite qualities of a philosophical language 
suitable to the needs of science. 

As an instrument of record language must evidently 
possess two principal requisites: 

x. Precision or definiteness of meaning. 
2. Completeness. 

A name is worse than useless unless, when used to 
record a fact, it enables us to ascertain what was the 
nature of the fact recorded. Accuracy and precision is 
then a more important quality of language than abun
dance. The want of an appropriate word will seldom 
give rise to actual error and fallacy; it will merely oblige 
us to employ a circumlocutory phrase or else leave the 
fact unrecorded. But it is a self-evident convenience that 
whenever a thing, notion, or quality has often to be refer
red to there should be a name appropriated to the 
purpose, and there ought only to be one name. Let us 
consider in succession what must be the character of a 
precise and complete language. 

It may not previously have struck the reader, but it is 
certainly true, that description is impossible without the 
assertion of resemblance between the fact described and 
some other fact. We can only describe a thing by giving 
it a name ; but how can we learn the meaning of that 
name? If we describe the name by other names we only 
have more names of which the meanings are required. 
We must ultimately learn the meanings, not from names 
but from things which bear those names. If anyone 
were ignorant of the meaning of blue he could not be in
formed but by reference to something that excited in him 
the sensation of blueness, and had he been blind from 

' birth he could not acquire any notion of what blueness 
was. There are indeed a number of words so familiar 
to us from childhood that we cannot tell when or how we 
learnt their meanings, though it must have been by refer-

19 
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round body revolving round the sun in an orbit of slight 
ellipticity, it will include all such bodies as may be dis· 
covered from time to time, of which more than 100 are 
already known. Similarly locomotive ettgine is not merely 
the name of a number of engines now actually existing; 
for if so a new name must be needed every week 
as some new engine is made or an old one destroyed. 
What is fixed in a general name is its connotation, or the 
qualities implied in the things bearing the name. We 
ought therefore as far as possible to define the meaning 
of every general name we use, not by naming the objects 
which it denotes, but the qualities, which it connotes. 
Having however considered the subject of definition in 
previous Lessons (XII. and XIII.), we need only inquire 
here how far it is desirable to employ words which are 
in current use in preference to newly invented terms. 

The advantage of an old term is that it possesses force 
of meaning for all persons, and so far saves the necessity 
of learning the meaning of a strange technical expression. 
Every one knows what heat is, and the expression science 
of !teat bears meaning to every person however unlearned. 
But there is this objection against old terms to be noted, 
that they are almost always subject to ambiguity; accord
ingly it will be fonnd that the scientific man really uses 
the word !teat differently from other persons. All things 
are more or less hot in science, whereas in common life 
we could never say that ice was hot or contained heat. 
In fact heat means ordinarily the excess of temperature 
above the ordinary mean, and the notion is purely relative 
to that of cold. Vve also apply the word analogously to 
sensations of taste, as when we say pepper is hot, or 
even to purely mental phenomena, as i.n a hot dispute, a 
hot temper, &c. If to avoid these ambiguities we invent 
a new term, Caloric, we may give it any precision of 
meaning we like, but we raise one more obstacle to the 
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of various degrees of generality, including individual 
objects if they need separate record, £njimce species if 
such there be, with wider classes, up to the summa 
gmera, or widest notions embraced in the science. In 
astronomy we deal chiefly with the names of individual 
objects, and there is as yet but little scope for classi
fication. In such natural sciences as botany or zoology 
there is seldom or never any need of names for indi
viduals, as an indefinite multitude of individuals generally 
resemble each other very closely in a great number of 
properties, so as to constitute what has been called a 
natural kind. Mr Mill uses this term to denote "one of 
those classes which are distinguished from all others, not 
by one or a few definite properties, but by an unknown 
multitude of them ; the combination of properties on 
which the class is grounded being a mere index to an 
indefinite number of other distinctive attributes." 

According to Mr Mill's language he seems to include 
in a nomenclature only the names of supposed species; 
for he says :-"A nomenclature may be defined, the collec
tion of names of all kinds with which any branch of 
knowledge 1s conversant ; or more properly, of all the 
lowest kinds, or £njimce spec£es, those which may be sub
divided indeed, but not into kinds, and which generally 
accord with what in natural history are termed simply 
species." But the fact is that naturalists have now aban
doned the notion that the species is any definite form; 
many species are divided already into subspecies and 
varieties, or even varieties of varieties; and according to 
the principles of Darwin's theory the subdivision might 
go on indefinitely. It is surely most reasonable to regard 
the natural kingdoms of vegetables and animals as ar
ranged in an indefinite series of classes and subclasses, 
and all the names attaching to any such classes belong 
to the nomendature. 
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Kind, genus, class, species, order, rank, Augustus, 
president, speaker, Utopia, rock, Commons, 
doctor. 

2. Point out metaphors derived from the notions of 
weight, straightness, rock, wind. 

3· Distinguish as accurately as possible the meanings 
of the following synonyms :-

Sickness, malady; mud, mire ; confutation, refu
tation ; boundary, limit; mind, intellect; recol
lection, reminiscence; procrastination, dilato
riness ; converse, reverse, obverse, inverse. 

4- Form lists of all the words derived from any of the 
following roots :-

(I) Tendere, to stretch, as in intention, attention. 
(2) Ponere, to place, as in position, supposition. 
(3) Genus, tribe or kind, as in genus, generation. 
(4) Munus, gift, as in remuneration, common (Latin, 

Communis). 
(5) Modus, shape or fashion, as in mood, moderate. 
(6) Scribere, to write, as in scribe, inscription, de

scribe. 
(7) Capere to take, as in deception, incipient. 

LESSON VII.-Leibttitz on Knowledge. 

I. What are the characters of perfect knowledge? 
2. Describe the character of the knowledge which we 

have of the following notions or objects :
A syllogism. 
Electricity. 
Motion. 
A triangle. 
Eternity. 
The weight of the earth (5852 trillions of tons). 
The colour of the sky. 
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(4) Perfect happiness is impossible. 
(5) Life every man holds dear. 
(6) Every mistake is not a proof of ignorance. 
(7) Some of the most valuable books are seldom read. 
(8) He jests at scars who never felt a wound. 
(9) Heated metals are softened. 

(10) Not one of the Greeks at Thermopylre escaped. 
(rr) Few are acquainted with themselves. 
(12) Whoso loveth instruction loveth knowledge. 
(13) Nothing is harmless that is mistaken for a virtue, 
(14) Some of our muscles act without volition. 
(r5) Metals are all good conductors of heat. 
(r6) Fame is no plant that grows on mortal soil. 
(I7) Only the brave deserve the fair, 
(18) No one is free who doth not command himself. 
(I 9) Nothing is beautiful except truth. 
(2o) The wicked shall fall by his own wickedness. 
(2r) Unsafe are all things unbecoming. 
(22) There· is no excellent beauty that hath not some 

strangeness in the proportion. 
(23) It is a poor centre of a man's actions, himself. 
(24) Mercy but murders, pardoning those that kill, 
(25) I shall not all die. (Non omnis moriar.) 
(26) A regiment consists of two battalions. 
(27) 'Tis cruelty to load a falling man, 
(28) Every mistake is not culpable. 
(29) Quadrupeds are vertebrate animals. 
(3o) Not many of the metals are brittle. 
(31) Many are the deserving men who are unfortunate. 
(32) Amalgams are alloys of mercury. 
(33) One kind of metal at least is liquid. 
(34) Talents are often misused. 
(35) Some parallelograms have their adjoining sides 

equal. 
(36) Britain is an island. 
(37) Romulus and Remus were twins. 
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(38) A man's a man. 
(39) Heaven is all mercy. 
(4o) Every one is a good judge of his own interests. 
(41) All parallelograms have their opposite angles equal. 
(42) Familiarity breeds contempt. 
(43) No one is always happy. 
(44) Many a little makes a mickle. 

LESSON XI.-Logical Analysis of Smtmces. 

r. How does the grammatical predicate differ from the 
logical predicate? 

2. Distinguish between a compound and a complex 
sentence ; and between coordinate and subordinate 
propositions. 

3· Enumerate the grammatical expressions which may 
form 

(r) A subject. 
(2) An attribute. 
(3) A predicate. 

(4) An object. 
(5) An adverbial. 

4· Examine the following sentences, ascertain which 
are compound or complex, and point out the co
ordinate or subordinate propositions. 

(r) Happy is the man that findeth wisdom, and the 
man that getteth understanding. 

(2) Heat, being motion, can be converted into me
chanical force. 

(3) Ceres, Pallas, Juno, and Vesta are minor planets, 
or asteroids. 

(4) Knowledge comes, but wisdom lingers. 
(5) Fortune often sells to the hasty what she gives to 

those who wait. 
(6) Thousands at His bidding speed, 

And post o'er land and ocean without rest ; 
They also serve who only stand and wait. 

20 
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(7) Pride that dines on vanity, sups on contempt. 
(8) Nobody can be healthful without exercise, neither 

natural body, nor politic. 
(9) Nature is often hidden, sometimes overcome, 

seldom extinguished. 
(xo) It is impossible to love and be wise. 
(I x) Though gods they were, as men they died. 
(12) He that is not industrious envieth him that is. 
(13) Ye are my friends, ifye do whatsoever I command 

you.-J ohn xv. I4-
(I4) The wisdom that is from above is first pure, then 

peaceable, gentle, and easy to be intreated, 
full of mercy, and good fruits, without par
tiality, and without hypocrisy.-] ames iii. 17. 

5· Analyse in the form of a scheme or diagram any of 
the following sentences :-

(x) The first aphorism ofBacon'sNov111n Organum, 
on p. 229. 

(2) Some judgments are merely explanatory of their 
subject, having for their predicate, a conception 
which it fairly implies, to all who know and can 
define its nature. 

(3) There be none of the affections which have been 
noted to fascinate or bewitch, but love and 
envy: they both have vehement wishes; they 
frame themselves readily into imaginations and 
suggestions ; and they come easily into the eye, 
especially upon the presence of the objects, 
which are the points that conduce to fascination, 
if any such there be. 

Further examples for analysis must be sought in 
Dalgleish's Grammatical Analysis, with Progressive Ex
ercises. (Oliver and Boyd.) Edinburgh, x866. Price 9d. 
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LESSON XII.-The Predicables, etc. 

I. Define each of the fi\·e predicables. 
2. In what sense may we say that the genus is part of 

the species, and in what sense that the species is 
part of the genus? 

3· Select from the terms in the 6th Question of L65-
son v., p. 299, such as are genera, species, 
highest genera, or lowest species of other terms. 

4 Explain the expressions sui generis, homogeneous, 
heterogeneous, summum genus, infima species, 
tree of Porphyry. 

5· N arne a property and accident of each of the follow
ing classes :-Circle, Planet, Bird, Member of 
Parliament, Ruminant Animal. 

6. 'What are the rules of correct logical division. 
7· The first name in each of the following series of 

terms is that of a class which you are to divide 
and subdivide so as to include all the subjoined 
minor classes in accordance with the laws of 
division. 

(1) People. (2) T1'iangle. 
Laity 
Aliens 
Naturalized 

Subjects 
Peers 
Natural-born 

Subjects 
Clergy 
Baronets 
Commons 

Equiangular 
Isosceles 
Right-angled 
Scalene 
Obtuse-angled 

(3) Reasoning. 
Induction (Imperfect) 
Deduction 
Mediate Inference 
Induction 
Hypothetical Syllogism 
Disjunctive Syllogism 

8. Divide any of the following classes :-Governments, 
Sciences, Logical terms, Propositions. 

9· Of what does a logical definition consist? 
20-2 
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10. What are the rules of com:ct definition? 
II. What rules do the following definitions break? 

(I) Life is the sum of the vital functions. 
(2) Genus is the material part of the species. 
(3) Illative conversion is that in which the truth of 

the converse can be inferred from that of the 
convertend. 

(4) Mineral substances are those which have not 
been produced by the powers of vegetable or 
animal life. 

(S) An equilateral triangle is a triangle whose sides 
and angles are respectively equal. 

(6) An acute-angled triangle is one which has an 
acute angle. 

LESSON XIII.-Pascal a1td Descartes on Method. 

(1) What is the use of nominal definitions? 
(2) How must we employ definitions in order to avoid 

confusion? 
(3) How far can we be said to be free to use any name 

for any object? 
(4) What according to Pascal is the true method of 

avoiding error? 
(5) How do we learn the meanings of words which 

cannot be defined ? 
(6) Give instances of words which can be clearly de

fined and of others which cannot. 
(7) State the five rules of method given in the Port 

Royal Logic. 
(8) Explain Descartes' rules for the attainment of 

truth. 

LESSON XIV.-Laws of TltottgM. 

1. State the three Fundamental Laws of Thought, and 
apply them to the following notions :-
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(r) Matter, organic, inorganic. 
(2) Undulations, polarized, non-polarized. 
(3) Figure, rectilinear, curvilinear. 

2. Is it wrong to assert that animal cannot both be 
vertebrate and invertebrate, seeing that some 
animals are vertebrate and some are not ? 

3· Select from the following such terms as are nega
tives of the others, and such as are opposites :
Light, plenum, gain, heat, decrease, loss, darkness, 
cold, increase, vacuum. 

4. How is Aristotle's dictum applicable to the follow
ing arguments? 

( r) Silver is a good conductor of electricity ; for such 
are all the metals. 

(2) Comets cannot be without weight ; for they are 
composed of matter, which is not without weight 

LESSON XV.-Syllogz'sm: the Rules. 

r. Distinguish mediate and immediate inference. 
2. Define syllogism, and state with what it IS synony

mous. 
3· What are the six principal and two subordinate 

rules of the syllogism? 
4- In the following syllogisms point out in succession 

the conclusion, the middle term, the major term, 
the minor term, the major premise and the minor 
premise, observing this precise order. 

(r) All men are fallible; 
All kings are men ; 

Therefore all kings are fallible. 
(2) Platinum is a metal ; 

All metals combine with oxygen ; 
Therefore Platinum combines with oxygen. 
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(3) Hottentots are capable of education ; for Hotten
tots are men, and all men are capable of edu
cation. 

5· Explain carefully what is meant by non-distribution 
of the middle term. 

LESSON XVI.-The Moods and Figures of tlte 
Syllogism. 

I. Name the rules of the syllogism which are broken 
by any of the following moods, no regard being 
paid to figure :-
AlA, EEl, lEA, IOI, IIA, AEI. 

z. Write out all the 64 moods of the syllogism and 
strike out the 53 invalid ones. 

3· Show in what figures the following premises give a 
valid conclusion :-AA, AI, EA, OA. 

4· In what figures are IE 0 and E I 0 valid? 
5· To what moods do the following valid syllogisms 

belong? Arrange them in correct logical order, 
(1) Some Y's are Z's. (2) All Z's are Y's. 

No X's are Y's. No Y's are X's. 
Some Z's are not X's. No Z's are X's. 

(3) No fish suckles its young ; 
The whale suckles its young ; 

Therefore the whale is no fish. 
6. Deduce conclusions from the following premises : 

and state to what mood the syllogism belongs. 
(1) Some amphibious animals are mammalian. 

All mammalian animals are vertebrate. 
(2) All planets are heavenly bodies. 

No planets are self-luminous. 
(3) Mammalian animals are quadrupeds. 

No birds are quadrupeds. 
(4) Ruminant animals are not predacious. 

The lion is predacious. 
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11. Who spareth the rod, hateth his child ; the parent 
who loveth his child therefore spareth not the 
rod. 

12. Comets must consist of heavy matter; for other
wise they would not obey the law of gravitation. 

13. Lithium is an element; for it is an alkali-pro
ducing substance, which is a metal, which is 
an element. 

14. Rational beings are accountable for their actions; 
brutes not being rational, are therefore exempt 
from responsibility. 

15. A singular proposition is a universal one; for 
it applies to the whole of its subject. 

16. Whatever tends to withdraw the mind from pur
suits of a low nature deserves to be promoted ; 
classical learning does this, since it gives us 
a taste for intellectual enjoyments; therefore it 
deserves to be promoted. 

17. Bacon was a great lawyer and statesman ; and as 
he was also a philosopher, we may infer that any 
philosopher may be a great lawyer and statesman. 

18. Immoral companions should be avoided; but some 
immoral companions are intelligent persons, so 
that some intelligent persons should be avoided. 

19. Mathematical study undoubtedly improves the 
reasoning powers; but, as the study of logic is 
not mathematical study, we may infer that it does 
not improve the reasoning powers. 

20. Every candid man acknowledges merit in a rival ; 
every learned man does not do so ; therefore 
every learned man is not candid. 

LESSON XIX.-Co1tditional Argummts. 

I. What are the kinds of conditional propositions, 
and by what signs can you recognise them? 
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2. What are the rules of the hypothetical syllogism? 
3· To what categorical fallacies do breaches of these 

rules correspond? 
4- Select from the following such as are valid argu

ments, and reduce them to the categorical form; 
explain the fallacious reasoning in the others. 

(r) Rain has fallen if the ground is wet; but the 
ground is not wet; therefore rain has not fallen. 

(z) If rain has fallen, the ground is wet; but rain has 
not fallen; therefore the ground is not wet. 

(3) The ground is wet, if rain has fallen; the ground 
is wet; therefore rain has fallen. 

(4) If the ground is wet, rain has fallen; but rain has 
fallen; therefore the ground is wet. 

N. B. In these as in other logical examples the 
student must argue only from the premises, and not from 
any other knowledge of the subject-matter. 

5· Show that the canons of syllogism (p. rzr) may 
be stated indifferently in the hypothetical 01 

.:ategorical form. 
6. State the following in the form of a Disjunctive or 

Dilemmatic argument, and name the kind to 
which it belonl:;s. 

If pain is severe it ~ill be brief; and if it last long it 
will be slight; therefore it is to be patiently borne. 

LESSONS XX. and XXI-Fallacies. 

I. Classify fallacies. 
2. Explain the following expressions : 
A dicto secundum quid ad dictum simpliciter; igno

ratio elenchi; argumentum ad hominem; argu
mentum ad populum ; petitio principii; circulus 
in probando; non sequitur; post hoc ergo 
propter hoc. 
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3· \Vhat is argui11g i1z a circlcJ· and what is a ques
tion-begging epithet? 

4· \Vhat differences of meaning may be produced in 
the following sentence by varying the accent? 

"Newton's discovery of gravitation is not generally 
believed to have been at all anticipated by 
several philosophers in England and Holland." 

5· Point out the misinterpretations to which the fol
lowing sentences might be liable. 

(r) He went to London and then to Brighton by 
the express train. 

(2) Did you make a long speech at the meeting? 
(3) How much is five times seven and nine? 

MISCELLANEOUS EXA::VfPLES. 

LESSONS IX. to XXI. 

( Contimted from p. 3 r 3·) 

The following examples consist partly of true and 
partly of false arguments. The reader is requested to 
treat them as follows : 

r. If the example is not in a simple and complete 
logical form, to complete it in the form which 
appears most appropriate. 

2. To ascertain whether it is a valid or fallacious 
argument. 

3· To assign the exact name of the argument or fal
lacy as the case may be. 

4· If a categorical syllogism, to reduce it to the first 
figure. 

5· If a hypothetical syllogism, to state it in the cate
gorical form. 

21. Elementary substances alone are metals. Iron is 
a metal; therefore it is an elementary substance. 
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34. Every one desires virtue, because every one 
desires happiness. 

35. His imbecility of character might have been in
ferred from his proneness to favourites ; for all · 
weak princes have this failing.-De Morgan. 

36. He is brave who conquers his passions; he who 
resists temptation conquers his passions; so that 
he who resists temptation is brave. 

37. Suicide is not always to be condemned; for it is 
but voluntary death, and this has been gladly 
embraced by many of the greatest heroes of 
antiquity. 

38. Since all metals are elements, the most rare of all 
the metals must be the most rare of all the 
elements. 

39. The express train alone does not stop at this sta
tion; and as the last train did not stop it must 
have been the express train. 

40. Peel's remission of taxes was beneficial; the taxes 
remitted by Peel were indirect; therefore the 
remission of indirect taxes is beneficial. 

41. Books are a source both of instruction and amuse
ment; a table of logarithms is a book; there
fore it is a source both of instruction and amuse
ment. 

42. All desires are not blameable; all desires are liable 
to excess; therefore some things liable to excess 
are not blameable. 

43. Whosoever intentionally kills another should suffer 
death; a soldier, therefore, who kills his enemy 
should suffer death. 

44. Projectors are unfit to be trusted; this man has 
formed a project; therefore he is unfit to be 
trusted. 

~5. Few towns in the United Kingdom have more thau 
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89. If our rulers could be trusted always to look to 
the best interests of their subjects, monarchy 
would be the best form of government; but 
they cannot be trusted; therefore monarchy is 
not the best form of government. 

90. If men were prudent, they would act morally for 
their own good ; if benevolent, for the good of 
others. But many men will not act morally, 
either for their own good, or that of others ; such 
men, therefore, are not prudent or benevolent. 

91. He who bears arms at the command of the magis
trate does what is lawful for a Christian; the 
Swiss in the French service, and the British in 
the American service, bore arms at the command 
of the magistrate ; therefore they did what was 
lawful for a Christian.- Whately. 

92. A man that hath no virtue in himself ever envieth 
virtue in others; for men's minds will either feed 
upon their own good or upon others' evil; and 
who wanteth the one will prey upon the other.
Bacon. 

93. The object of war is durable peace; therefore 
soldiers are the best peace-makers. 

94. Confidence in promises is essential to the inter
course of human life ; for without it the greatest 
part of our conduct would proceed upon chance. 
But there could be no confidence in promises, if 
men were not obliged to perform them; the obli
gation, therefore, to perform promises is essential 
to the same ends and in the same degree. 

95. If the majority of those who use public-houses 
are prepared to close them, legislation is unne
cessary; but if they are not prepared for such a 
measure, then to force it on them by outside 
pressure is both dangerous and unjust. 

21-2 
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96. He who believes himself to be always in the right 
in his opinion, lays claim to infallibility ; you 
always believe yourself to be in the right in yom 
opinion; therefore you lay claim to infallibility. 
-Wkately. 

97. If we never find skins except as the teguments of 
animals, we may safely conclude that animals 
cannot exist without skins. If colour cannot 
exist by itself, it follows that neither can any
thing that is coloured exist without colour. So, 
if language without thought is unreal, thought 
without language must also be so. 

98. No soldiers should be brought into the field who 
are not well qualified to perform their part ; none 
but veterans are well qualified to perform their 
part; therefore none but veterans should be 
brought into the field.- Whately. 

99. The minimum visibile is the least magnitude which 
can be seen; no part of it alone is visible, and 
yet all parts of it must affect the mind in order 
that it may be visible ; therefore, every part of 
it must affect the mind without being visible. 

100. The scarlet poppy belongs to the genus Papaver, 
of the natural order Papaveracere ; which again 
is part of the subclass Thalamiflorre, belonging 
to the great class of Dicotyledons. Hence the 
scarlet poppy is one of the Dicotyledons. 

101. Improbable events happen almost every day ; but 
what happens almost every day is a very pro
bable event; therefore improbable events are 
very probable events.-Wltately. 

LESSON XXli.-Qua?ttificatiO?z of the Predicate. 

t. What does the quantification of the predicate mean? 
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2. Assign to each of the following propositions its 
proper symbol, and the symbol of its converse: 

( r) Knowledge is power. 
(z) Some rectangles are all squares. 
(3) Only the honest ultimately prosper. 
(4) Princes have but their titles for their glories. 
(5) In man there is nothing great but mind. 
(6) The end of philosophy is the detection of unity. 

3· Draw all the contrapositive propositions and imme
diate inferences you can from the following pro
positions:-

(r) London is a great city. 
(2) London is the capital of England. 
(3) All ruminant animals are all cloven-footed ani

mals. 
(4) Some members of parliament are all the minis

ters. 
4- Write out in Hamilton's notation the moods Baroko, 

Darapti, Felapton, Bokardo. 

LESSON XXIII.-Boole's System of Logic. 
I. Apply this system of inference to prove the syl

logisms on p. 141, in Cesare, and Camestres. 
2. Show that if all A's are not B's, then no B's are 

A's; and that if all A's are all B's, then all not 
A's are all not B's. 

3· Develope the term substance, as regards the terms 
vegetable, animal, orgmtic / then select the com· 
binations which agree with these premises: 

"What is vegetable is not animal but is or
ganic ; what is animal is organic." 

4· Test the validity of this argument : " Good always 
triumphs, and vice always fails ; therefore the 
victor cannot be wrong, nor the vanquished 
right." 



326 QUESTIONS AND EXERCISES. 

5· It is known of a certain class of things that
( I) Where the quality A is, B is not. 
(z) Where B is, and only where B is, C and D are. 

What can we infer from these premises of 
the class of things in which A is not pre
sent but C is present ? 

6. If all A's are B's; all B's are C's; all C's are D's ; 
shew that all A's are D's, and that all not D's are 
not A's. 

LESSON XXlV.-Metlwd. 

1. What is the supposed position of method accord
ing to former logical writers, and what are the 
rules of method? 

2. Explain the expressions nobis notiora, and tzotiora 
naturce. 

3· Of what kind is the usual method of instruction? 
4· Prove that analysis in extension is synthesis in in

tension, using some of the series of terms in 
Question 6, Lesson v. as illustrations. 

5· Explain the exact meanings of the expressions a 
priori and a posteriori knowledge. 

6. To which kind belongs our knowledge of the fol
lowing facts ? 

(1) The light of the stars takes a long time to 
reach us. 

(z) Vaccination is a preservative against small-pox. 
(3) A meteor becomes heated in passing through the 

air. 
(4) There must be either some inhabitants or no 

inhabitants upon Jupiter. 

LESSON XXV.-Peifect Induction. 

I. Define and distinguish Deduction, Induction, and 
Traduction. 
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4· Classify the sciences according as they employ 
passive observation, experiment, or both. 

5· Name the chief points in which experiment is 
superior to mere observation. 

6. ·what is the principal precaution needful in obser
vation? 

7· Explain how it is possible to anticipate nature and 
yet establish all conclusions upon the results of 
experience. 

LESSONS XXVIII. and XXIX.-llfdlzods of Induction. 

1. Define exactly what is meant by a cause of an 
event, and distinguish cause, occasion, antece
dent. 

2. Point out all the causes concerned in the following 
phenomena: 

(1) The burning of a fire. 
( 2) The ordinary growth of vegetables. 
(3) The cracking of a glass by hot water. 

3· State and explain in your own words Mr 1\Iill's 
first three Canons of Inductive Method. 

4· Point out exactly how the Joint Method differs 
from the simple Method of Difference. 

5· Give some instances of simple experiments fulfil
ling completely the conditions of the Method of 
Difference. 

6. What can you infer from the following instances? 

A ntecedmts. Consequents. 
ABDE ............ stqp 
BCD ............... qsr 
BFG ............... vqu 
ADE ............ tsp 
BHK ............... zqw 
ABFG ............ pquv 
ABE ............... pqt. 
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LESSON XXXI.-EzjJlanation, &:c. 

I. What do you mean by the explanation of a fact? 
2. State the three ways in which a law of nature may 

be explained, and suggest some additional in
stances of each case. 

3· Define tendency. Do all causes consist only of 
tendencies, or can you find examples to the con
trary? 

4. Give a definition of hypothesis. How may a valid 
be distinguished from an invalid hypothesis ? 

5· What place does hypothesis hold in the Deduct1ve 
Method? 

6. Explain the ambiguities of the words tlteory and 
fact. 

LESSON XXXII.-Classijicatio1Z. 

1. Define classification, and give the derivation of the 
word. 

2. What do you mean by important characters in 
classification? 

3· State Dr Whewell's criterion of a good natural 
arrangement. 

4· Distinguish between a natural and artificial system 
of classification. 

5· \Vhat do you mean by a characteristic quality? Is 
it always an important quality? 

6. Define abstraction, generalization, and colligation 
of facts. 

7. What are the characters of a notion properly abs
tracted? 

LESSON XXXIII.-Requzsites of a PhilosojJ!tical 
Language. 

I. What are the three purposes for which we use 
language? 
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Abacus, the logical, 199 
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Ambi8aoua Iniddle term, •30> 171 
AIIQIIilboJ.os7, fallacy of, 172 
AIDPUattve prop<>sitloil"' 69 
ADalo81le, a tlliq analogous to 

some other thiDc
ADa178ia, motliod of; 105 

Analogy, the cause of ambiguity, 
35, so: reasoninF by, 226-8 

Analytica, (Ta AvaAVT<~<<i,) the title 
given in the second century to por .. 
tions of the Organon, or Logical 
Treatises of Aristotle: they were 
distinguished as the Prior and Pos
terior Analytics. 

Analytic syllogism, a syllogism 
in which the conclusion is placed 
first, the premises following as the 
reasons. See Syntltetie Sylkginre; 
the distinction is unimportant. 

Antecedent, of a hypothetical pro
position, x6o; of an event, ?40 

Anticipation of nature, 229 
Ant:lDomy (&,.,.,, against: .Op.or, 

law), the opposition of one law or rule 
to another. Kant. 

A posteriori knowledge, ,.,a 
A priori knowled_gc, ,.,a 
Arbor Porphyrsana, see Trw of 

Por!kyry. 
Argument, (Latin, arg-us, from 

cipyO.,clear, manifest,) theprocessof 
reasoning the shewing or proving 
that whicl. is doubtful by that which 
is known. See ltifermee. The mid
dle term of a syllogism is sometimes 
called specially tk arcu,.,.t._ 

Argum-tum a i'Ort:lod, 1111 
argument in which we prove that 
the case in question is more strolllt 
or prob.~ble than one already con
ceded to be sufliclentlr so. 

Argumentum a4 homlla_, 
178 

Argumentum a4 j'll4iclum, 
an appeal to the COIDIDOil - at 
mankind. 
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of thought are the same or different 
in certain points. See Judgnzen.t. 

Compatible terms are those which, 
though distinct, are not contradic
tory, and can therefore be a.ffinned 
of the same subject : as " large " and 
"heavy ; " " bright-coloured" and 
"nauseous.'' 

Complex conception, inference 
by, 87 

Complex sentence, gx ; syllogism, 
rs8 

Composition of Causes, the 
principle which is exemplified in all 
cases in which the joint effect of 
~everal causes is identical with the 
sum of their separate effects. J. S. 
Mill. See pp. 252, 265 

Composition, fallacy of, 173 
Compound sentence, go 
Comprehension of terms, see f1,. 

tension. 
Computation, r27 
Concept, that which is conceived, 

the result of the act of conception ; 
nearly synonymous with general no
tion, idea, thought. 

Conception (con, together ; capio, 
to take). An ambiguous term, mean
ing properly the action of mind in 
which it takes several things toge
ther, so as to form a general notion ; 
or again, in which it forms "a men
tal image of the several attributes 
given in any word or combination of 
words." M a1tsel. 

Conceptualists, '3 
Conclusion of !>.yllogism, 15, 127: 

weakened, 140 

Concrete terms, 20 

Conditional propositions, 62, 16o 
ConfUsion of words, ambiguity 

from, 31 
Conjugate words, those which come 

from the same root or stock, as 
known, k1ww£ng, knowingly, kn<rdJ
ledge. 

Connotation of terms, 39, 4' ; 
ought to be exactly fixed, 290 

Consciousness, the immediate 
knowledge which the mind has of 
its sensations and thoughts, and, in 
general, of all its present operations. 
R<id. 

Consectary =Corollary. 

Consequence, the connection be
tween antecedent and consequent; 
but often used ambiguously for the 
latter. 

Consequent of a hypothetical pro
position, 161 

Consequent or effect of a cause, 
240 

Consequent, fallacy of the, r8I 
Conservation of energy, 263, 26g 
Consilience of Inductions, the 

agreement of inductions derived 
from different and independent series 
of facts, as when we learn the mo
tion of the earth by entirely different 
modes of observation and reasoning. 
WlteWe/l. 

Consistency or propositions, 78 
ConsisteD t terms, see compatible 

terms. 
Contingent, (conti"go, to touch,) 

that which may or may not happen ; 
opposed to the necessary and z'm .. 
possible. 

Contingent matter, So 
Continuity, Law of, the principle 

that nothing can pass from one ex· 
treme to another without passing 
through all the intermediate degrees; 
motion, for instance, cannot beinstan .. 
taneously produced or destroyed. 

Contradiction, Law of, "7• •93 
Contradictory terms, 24, 119; 

propositions, 76 
Contraposition, conversion by, 

83, r86 
Couverse fallacy oraccident,I76 
Conversion of propositions, 82-85; 

with quantified predicate, 184 
Convertend, 82 
Coordinate propositions, 90 
Copula, r6 
Corollary, a proposition which fol

lows immediately from another which 
has been proved. 

Correction of observations, 253 
Correlative terms, 25 
Criterion (~epc.TlJpc.ov, from ~epLvw, to 

judge), any fact, rule, knowledge, 
or means requisite to the formation 
of a judgment which shall decide a 
doubtful question. 

Cross division, ro5 

Data, (plural of datum, that which 
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Mi111 J. S., on Connotative terms, 
•t; on Induction, 214 ; on Analogy 
and Induction, 227; on Observation, 
235; on Terminology and Nomen
clature, ~94 

Minor term, 128; premise, 129 
Mnemonic Yerses, Barbara, &c., 

144 
Modal proposition, 6g, 91 
Modus, po11.en..s, x6x; tollans, 162 
Modus, po1zendo tollms, r66; tol-

lettdo jJonens, t66 
Moods of the syllogism, 136; ac· 

cording to Hamilton, x88 

Name, or term, 17 
Natural Classification, o8o 
Natural Kinds, 294 
Jf ecessary matter, So 
Kecessity (tu, not; aml cesso, to 

cease), that which always is and can
not but be. 

Negation, conversion by, 83 
Negative, tenns, 22; propositions, 

63, 83; premises, fallacy of, :133-4 
:Newton's experiments, 253, 259 
Nomenclature, 293 
Nominal definitions, 112 

Nominalists, 13 
Non causa pro causa, 18x 
Non sequitur, x81 
Motion (nosco, to know), the action 

of apprehending or taking note of 
the various qualities of an object; or 
more commonly the result of that 
action. See Idea, Concept. 

Notiora naturre, 204 
Novum Or,ganum, first aphor

isms of, 229 
Numerically definite syllogism, 

xgo 

Object of verb, 93 
Objective, that which belongs to 

the object of thought, the 1to1:-ego; 
opposed to Subjective, which see. 

Obscure knowledge, 54 
Observation, 23r, 235 
Obversion is a name used by Pro· 

fessor Alexander Bain to denote the 
process previously called Immediate 
Inference by Privative Conception,8s 

Opposite terms, 24, "9 
Opposition of propositions, 78 
Organon (Opyavov, Latin Organum, 

Instrument), a name for Aristotle's 
logical treatises, first generally used 
in the 15th century, implying that 
they may be regarded as an instru~ 
ment to assist the mind. The name 
was adopted by Bacon for his NovuJJ& 
Orgauum. 

Paradox (rrapa, BOEa, contrary to 
opiRion), an as::;ertion contrary to 
common opinion, and which may or 
may not prove true; often wrongly 
used to mean what is self-contradic
tory and absurd. 

Paralogism (1rapa.Aoyl~o1Lat, to rea
son wrongly}, a purely logical fallacy, 
or breach of the rules of deductive 
logic. 

Parity of reasoning, an expression 
used to denote that when one case 
has been demonstrated, other simi
lar cases can be demonstrated by a 
like course of reasoning. 

Paronymous words, see Conju
gate words. 

Particular propositions, 63-6,72,79 
Particular premises, fallacy of, 135, 

151 
Partition or physical division, 1o8 
Per accidens, conversion, 82 
Perfect Figure of the Syllogism, 

'45 
Perfect knowledge, characters 

of, 53 
Periodic changes, 250 

:Peripatetic Philosophy (1r£ptTtaTica, 
to walk about), the name usually 
given to the doctrines of Aristotle 
and his followers, who are said to 
have carried on their studies and 
discussions while walking about the 
halls and promenades of the Lyceum. 

Petitio Principii, '79 
l'henomenon, 240 
:Philosophical language, re-

q uisites of, 290 
Physical definition assigns the 

parts into which a thing may be 
separated by partition or physical 
division. 

Plurative propositions, 191 

Polyle:m:ma, an argnment of the 
same form as a dilemma, but in which 
there are more than two alternatives. 

Porphyry, tree of, 103 
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Port Royal Logic, ru, r57 
Positive terms, 22 

Post boc, ergo propter hoc, 
r8r 

Postulate (lostulatum, a thing de· 
manded}, a proposition which is ne~ 
cessarily demanded as a basis of ar
gument; in geometry, the postulates 
define the practical conditions re
quired. 

l"redicables, g8 
Predicaments (jm:edicamenta, 

what can be predicated), see Cate
gories. 

Predicate, 62, 88, 92; quantified, 
I8J 

Premise, or Premiss, 15, 127 
Primary Laws of Thought, u7 
Principle (principium, beginning), 

the first source of anything; some· 
times specially used to mean the 
major premise of a syllogism. 

Privative conception, inference 
by, s5 

Privative terms, 24 
Probability, quantity or degree of 

belief, or more truly, quantity of in
formation concerning an uncertain 
event, measured by the ratio of the 
number of cases favourable to the 
event to the total number of cases 
which are possible. 

Probability, of propositions, 7o; of 
inductions, 223 

Problem {1rpo{JX~p.a, that which is 
thrown down), an assertion put for
ward for proof or disproof. 

!'roof, the assigning a reason or ar
gument for the support of a given 
proposition. 

Proper names, 18 
Property or proj;rlum, 4x, 1:02, "I09 
Propositions, Io, r6; several kinds 

of, 6o; affirmative and negative, 63 ; 
categorical, 63; conditional, 62, z6o; 
disjunctive, 62, x6o; essential or ex
plicative, 68; exclusive, exceptive, 
68; hypothetical, 62, x62; indefinite 
or indesignate, 65; modal, 6g, gx; 
opposition of, 78; particular, 63-6, 
72, 79: pure, 6g; plurative, xgr ; ir
regular, 67; quality and quantity of, 
63 

Prosyllogism, 155 
l'roximate genus, xo8 

Quantification of predicate, r83 
Quantity of propositions, 63; ques

tions of quantity, x2o 
Quaternio terminorum, 170 

Ramean tree, see Tree of Por
phyry. 

B.atiocination, a name equivalent 
to Syllogism or Deduction, adopted 
by T. S. Mill. 

Realism, 13 
lteason (ratio, from reor, to think), 

a term of wide and ambiguous mean
ing ; it has sometimes been specially 
used to denote the minor premise of 
a syllogism. 

Reasoning, or discourse, 15 
Record, language as instrument of, 

28g 
Reductio ad absurdum or ad 

imj;ossiblle, an indirect demonstra
tion founded upon the impossibility 
of a contradictory supposition, 146 

Reduction of the syllogistic figures, 
145 ; of hypothetical to categorical 
syllogisms, 163-5 

Relation (relatrmz, past participle 
of re_/ero, to bear back), any con
nection in thought or fact between 
two things, ZI 

ltelative terms, 25 
B.esidual phenomena, 254 
Residues, method of, 252 
Rules of the syJJogism, x27 

Scholastic Philosophy, a ge
neral name for the systems of philo
sophy taught during the middle ages 
from the gth to the x6th century, 
flourishing chiefly in the 13th and 
14th centuries. The subject was 
chiefly the logic of Aristotle, varied 
with theology, metaphysics, gram
mar, or rhetoric. 

Second Intention, see Intention. 
Secundi adjacentis, of the se· 

cond adjacent, an expression in in
correct Latin, applied to a gram
matical sentence or proposition con
taining only two parts, the subject 
and verb, without a distinct copula. 

Self-contradictory terms, '93 
Semilogical fallacies, r71 
Sentence, grammatical, 61, Sg 
Separable accident, 103 
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Significate& of a term are things 
denoted or signified by it. 

Similars, substitution of, 124, 200 

Simple, apprehension, u; conver· 
sian, 82, 184 

Singular,terms, x8; propositions,64 
Sophism (crOrfacr~J.a, from uo<J>Ca, wis

dom), a false argument; the name 
often implies that a false argument 
is consciously used for deception. 

Sorites, rs6 
Specialization of names, 45, 48 
Species, in logic, gS ; in natural 

history, IOI 

Subaltern, propositions, 77; genera 
and species, IOG 

Subalternans, subaltern-
ates, 77 

Subcontrary Propositions, 77 
Subject of a proposition, 62, 92 
Subjective, that which belongs to 

the thinking subject, the ego, or 
mind engaged in thought; opposed 
to objective, which see. 

Subordinate propositions, gx 
Substance (sub, under: staus from 

stare, to stand}, that which underlies 
and bears phenomena or attributes; 
strictly speaking it is either mind or 
matter, but it is more commonly 
used in the material sense. 

Substitution of similars, 124, 200 

Subsumption (sub, under; sumo, 
to take or put), a name used by Sir 
W. Hamilton for the minor premise 
of a syllogism, because it brings or 
subsumes a special case under the 
rule expressed in the major premise 
or sum ption. 

Subsumption of a law is Mr 
:Mill's ex-pression for the third mode 
of explaining a law by shewing it to 
be a particular case of a more ge
neral law, 268 

Sufficient Reason, Principle or 
Law of, 125 

Sui generis, ror 
Summum genus, roo 
Sumption (sumo, to take}, Sir W. 

Hamilton's name for the major pre
mise of a syllogism. 

Supposition, 2 7o 
Syllogism, to, 127; inductive, 2II, 

214 

Symbollcal knowledge, 57 

Syncategorematic words, r8 
Synthesis, 205 

Synthetic syllogism, a syllo
glsm in which the conclusion stands 
last; see A1talytic syllogism. 

System, (o-tlCT7'7/fJ.«, from cruviCTTTjJ.f.t, 
to put together), a COll1.1ected body of 
knowledge. 

Tacit premise, rs3 
Tautologous propositions, 6g 
Tendency, 266 
Terminology, 292 

Terms, to, 16, 17 
Tertii adjacentis, of the third 

adjacent, an expression in incorrect 
Latin, applied to a grammatical sen
tence or proposition in which the 
subject, copula and predicate, are 
all distinctly stated. 

Theory (8ewpia, contemplation), 
knowledge of principles, as opposed 
to practice i ambiguously used, see 

Th:~fs (OE.n<, from r[IJ-qp.<, to place), 
an assertion or proposition which is 
put forth to be proved or supported 
by arguments. 

Thoughts on things, the object of 
logic, 10 

Tatum divisum, a class or notion 
which is divided into parts by a 
difference. 

Traduction, 212 

Transfer of meaning of terms, 32 

Tree of Porphyry, w3 
Trilemma, an argument resem .. 

bling a dilemma, but in which there 
are three alternatives. 

Truisms,~ 
Truth, conformity of our knowledge 

with the things known. 

'Ultra-total distribution, 191 

Uniformity of nature, 217 
Vniversal propositions, 63, 

66; affirmative, 71 ; negative, 73 
'Univocal terms, 29 

Variations, method of, 249; pe 
riodic, 250 

Verb, 88 

Weakened conclusion, 140 

Worse relation (Hamilton), 190 
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ION. By M. A. BAYFIELD, M.A., Principal of Christ's College, Brecon. 2s. 6<1. 
BACCHAE. By R. Y. TYRRELL, liLA., Regius Professor of Greek in the University 

of Dublin. [In preparation. 
HERODOTUS.-BOOK III. By G. C. MACAULAY, M.A. 2s. 6d. 

BOOK V. By J. STRACHAN, M.A., Professor of Greek in the Owens College, 
Victoria University, Manchester. [In preparation. 

BOOK VI. By the same. [In the Press. 
BOOK VII. By Mrs. Mo><TAGU BUTLER. [In the Prw, 

HESIOD.-THE WORKS AND DAYS. By W. T. LE>mRmi, M.A., Assistant 
Master at Dni~ch College. [In preparaticm. 
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TACITUS.-THE ANNALS. BOOKS I. and II. By J. S. REID, Litt.D. [In prep. 
THE ANNALS. BOOK VI. By A. J. CHURcH, M.A., and W. J. BaoD&IBll, 

M.A. 2s. 
THE HISTORIES. BOOKS I. and II. By A. D. GoDLEY, M.A., Fellow of 

Magdalen College, Oxford. Ss. 6d. BOOKS ill.-V. By the same. Ss. 6d. 
AGRICOLA and GERMANIA. By A. J. CHURcH, M.A., and W. J. BRODRIBll, 

M.A. Ss. 6d. Or separately, 2s. each. 
TERENCE.-HAUTON TlllORUME~OS. By E. S. SnuCJ<llu&oH, M.A. 2s. 6d. 

With Translation. Ss. 6d. 
PHORJIUO. By Rev. JoHN Bmm, M.A., and Rev. A. S. WALPOLE, M.A. 2s. 6d. 

THUCYDIDES.-BOOK I. By C. BRYANS, M.A. [Inprepa1·ation. 
BOOK II. By E. C. MARCHANT, M.A., Assistant Master at St. Paul's School. 

[In the Press. 
BOOK III. By C. BRYANS, M.A. [In preparation. 
BOOK IV. By C. E. Gru.vEs, M.A., Classical Lecturer at St. John's College, 

Camb1idge. Ss. 6d. 
BOOK V. By the same Editor. [In the Press. 
BOOKS VI. AND VII. THE SICILIAN EXPEDITION. By Rev. PERCIVAL 

FRosr, M.A. With Map. Ss. 6d. 
BOOK VIII. By Prof. T. G. TucKER, M.A. [In preparation. 

TIBULLUS.-SELECT POEMS. By Prof. J.P. PosTGATE, Litt.D. [In preparation. 
VIRGIL.-lENEID. BOOKS II . .a1m III. THE NARRATIVE OF .!ENEAS. 

By E. W. HowsoN, M.A., Assistant Master at Harrow. 2s. 
XENOPHON.-*THE ANABASIS. BOOKS I.-IV. By Profs. W. W. Goonwrn 

and J. W. WHITE. Adapted to Goodwin's Greek Grammar. With Map. Ss. 6d. 
HEI.LENICA. BOOKS I. L'ID II. By H. HAILSTONE, B.A. With Map. 2s. 6d. 
CYROPlEDIA. BOOKS VII. L'ID VIII. By A. GooDWIN, M.A., Professor of 

Classics in University College, London. 2s. 6d. 
MEMORABILIA SOCRATIS. By A. R. CLUE&, B.A., Balliol College, Oxford. 

5s. 
HIERO. By Rev. H. A. HoLDEN, Litt.D., LL.D. 2s. 6d. 
OECONOMICUS. By the same. With Lexicon. 5s. 

CLASSICAL LIBRARY. 

Texts, Edited with Introductions and Notes, for the use of 
Advanced Students; Co=entaries and Translations. 

1ESCHYLUS.-THE SUPPLICES. A Revised Text, with Tl'anslation. By T. 
G. TUCKER, M.A., Professor of Classical Philology in the University of Mel
bourne. Svo. lOs. 6d. 

THE SEVEN AGAIXST THEBES. With Tl'anslation. By A. W. VERRALL, 
Litt.D., Fellow of Trinity College, Cambridge. Svo. 7s. 6d. 

AGAMEMNON. With Translation. By A. W. VERRALL, Litt.D. Svo. 12s. 
AGAMEMNON, CHOEPHOR<E, AND EUMENIDES. By A. 0. PRICKARD, 

M.A., Fellow and Tutor of New College, Oxford. Svo. [In preparation. 
THE EUMENIDES. With Verse Translation. By BERNARD DRAKE, M.A. 

Svo. 5s. 
ANTONINUS, MARCUS AURELIUS.-BOOK IV. OF THE MEDITATIONS. 

With Translation. By HASTINGS CROSSLEY, M.A. Svo. 6s. 
ARISTOTLE.-THE METAPHYSICS. BOOK I. Translated by a Cambridge 

Graduate. Svo. 5s. 
THE POLITICS. By R. D. Hicxs, M.A., Fellow of Trinity College, Cambridge. 

Svo. [In the Press. 
THE POLITICS. Translated by Rev. J. E. C. WELLDON, M.A., Headmaster of 

Harrow. Cr. Svo. lOs. 6d. 
THE RHETORIC. Translated by the same. Cr. Svo. 7s. 6d. 
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AN IXTRODUCTIO~ TO ARISTOTLE'S RIIETORIC. With Analysis, Notes, 
and Appendices. By E. M. CoPE, Fellow aud late Tutor of Trinity College, 
Catubridge. Svo. l4s. 

THE ETHICS. Translated by Rev. J. E. C. WELLDO:<, ~I.A. Cr. Svo. [I» prep. 
TilE SOPHISTIC! ELEXCIII. With Translation. By E. PosTE, M.A., Fellow 

of Oriel College, Oxford. Svo. Ss. 6d. 
ARISTOPHANES.-THE BIRDS. Translated into English Yerse. By B. H. 

KE,.NEDY, D.D. Cr. Svo. 6s. Help Xotes to the Same, for the Use of 
Students. Is. 6d. 

ATTIC ORATORS.-FRO~I A..'>TIPHON TO ISAEOS. By R. C. JEss, Litt.D., 
Regius Professor of Greek in the Univer!:iity of Cambridge. 2 Yols. Svo. 25s. 

BABRIUS.-With Lexicon. By Rev. W. G. RuTHERFORD, ~I.A., LL.D., Head. 
master of \Vestminster. Svo. 12s. 6d. 

CICERO.-THE ACADEMICA. By J. S. REm, Litt.D., Follow of Caius College, 
Caw bridge. Svo. 15s. 

THE ACADEMICS. Translated by the same. Svo. 5s. 6d. 
SELECT LETTERS. After the Edition of ALBERT WATsoN, M.A. Translated 

by G. E. JEANS, ~I.A., Fellow of Hertford College, Oxford. Cr. Svo. lOs. 6d. 
EURIPIDES.-MEDEA. Edited by A. W. VERRALL, Litt.D. Svo. 7s. 6d. 

IPHIGEXIA IX AULIS. Edited by E. B. ENGLAND, ~I.A. Svo. [I» tM Press. 
*INTRODUCTIO~ TO THE STUDY OF EURIPIDES. By Professor J. P. 

MAHAFFY. Fcap. Svo. ls. 6d. (Classical Writers.) 
HERODOTUS.-BOOKS I.-III. THE A..'\CIEXT E~IPIRES OF THE EAST. 

Edited l.>y A. II. SAYCE, Deputy-Professor of Comparative Philology, Oxford. 
Svo. 16s. 

BOOKS IV.-IX. Edited by R. W. MACA . .'<, M.A., Reader in Ancient History in 
the University of Oxford. Svo. [In preparation. 

THE HISTORY. Translated by G. C. MACAULAY, M.A. 2 vols. Cr. Svo. lSs. 
HOMER.-THE ILIAD. By WALTER LEAF, Litt.D. Svo. Books I.-XII. Hs. 

Books XIII.-XXIV. Hs. 
THE ILIAD. Translated into English Prose by ANDREW LANG, M.A., WALTER 

LEAF, Litt.D., and EuxEST MYERS, M.A. Cr. Svo. l2s. 6d. 
THE ODYSSEY. Done into English by S. H. BuTCHER, liLA., Professor of 

Greek in the University of Edinburgh, and ANDREW LA..'<G, :M.A. Cr. Svo. 6s. 
*INTRODUCTIO~ TO THE STUDY OF ROMER. By the Right Hon. W. E. 

GLADSTONE. lSllJO. ls. (Literature Prim,ers.) 
HOMERIC DICTIOXARY. Translated from the German of Dr. G. AuTENRIETH 

by R. P. KEEP, Ph.D. Illustrated. Cr. Svo. Gs. 
HORACE.-Translated by J. LONSDALE, M.A., and S. LEE, ;\LA. Gl. Svo. 3s. 6d. 

STUDIES, LITERARY A..'>D HISTORICAL, I~ THE ODES OF HORACE. 
By A. W. VERRALL, Litt.D. Svo. Ss. 6d. 

JUVENAL.-TlllRTEE~ SATIRES OF JUYEXAL. By Joax E. B. MAYOR, 
111.A., Professor of Latin in tile University of Cambrid~:e. Cr. Svo. 2 vols. 
lOs. 6d. each. Yo!. I. lOs. 6d. Vol. II. lOs. 6d. 

TIIIRTEEX SATIRES. Translated by ALEX. LEEPER, )LA., LL.D., Warden of 
Trinity College, Melbourne. Cr. Svo. 3s. 6d. 

KTESIAS.-THE FRAGMEXTS OF THE PEHSIKA OF KTESIAS. By JoHN 
GILMORE, M.A. s,·o. Ss. 6d. 

LIVY.-BOOKS I.-IV. Translated by Rev. H. ~I. STEPBENsox, M.A. [In prep. 
BOOKti XXI.-XXV. Translated by A. J. CauucH, )LA., an<l W. J. BRODRtBB, 

M.A. Cr. Svo. is. 6d. 
*INTRODUCTION TO THE STUDY OF LIVY. By Rev. W. W. CAPES, M.A. 

Fcap. Svo. ls. 6d. (Cla,,sical Writers.) 
LONGINUS.-ON TilE SUBLDIE. Translated by II. L. llivELL, B.A. With 

IntrcKluction hy A.....;oaEw LA.....··w. Cr. Svo. 4s. 6d. 
MA.RTIAL.-BOOKS I. AXD II. OF THE EPIGR~IS. By Prof. Joa" E. B. 

MAYOR, M.A. Svu. [In tM Press. 
MELEAGER.-FIFTY POEMS OF MELEAGER. Translated by WALTER liEAD· 

LA>L Fcap. 4to. 7s. 6d. 
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PAUSANIAS.-DESCRIPTION OF GREECE. Translated with Commentary 
by J. G. FRAZER, M.A., Fellow of Trinity College, Cambridge. [In prep. 

PHRYNICHUS.-THE NEW PHRYNICHUS; being a Revised Text of the Ecloga 
of the Grammarian Phrynichus. With Introduction and Commentary by Rev. 
W. G. RUTHERFORD, M.A., LL.D., Headmaster of Westminster. Svo. 18s. 

PINDAR.-THE EXTANT ODES OF PINDAR. Translated by ERNEST MYERS, 
M.A. Cr. 8 vo. 5s. 

THE OLYMP!AJ."' A.l"'D PYTHIAN ODES. Edited, with an Introductory 
Essay, by BASIL GILDERSLEEVE, Professor of Greek in the Johns Hopkins 
University, U.S.A. Cr. Svo. 7s. 6d. 

THE NEMEAN ODES. By J. B. BuRY, M.A., Fellow of Trinity College, 
Dublin. Svo. 12s. 

PLATO.-PHlEDO. By R. D. ARcHER·HIHD, M.A., Fellow of Trinity College, 
Cam bridge. Svo. Ss. 6d. 

PH.IEDO. By W. D. GEDDES, LL.D., Principal of the University of Aberdeen. 
Svo. Ss. 6d. 

TIMAEUS. With Translation. By R. D. ARcHER-HIND, M.A. Svo. 16s. 
THE REPUBLIC OF PLATO. Translated by J. LL. DAVIES, M.A., and D. J. 

VAuGHAN, M.A. l8mo. 4s. 6d. 
EUTHYPHRO, APOLOGY, CRITO, AJ."'D PHlEDO. Translated by F. J. 

CHURCH. 18mo. 4s. 6d. 
PH.IEDRUS, LYSIS, AJ."'D PROTAGORAS. Translated by J. WRIGHT, M.A. 

18mo. 4s. 6d. 
PLAUTUS.-THE MOSTELLARIA. By WILLIAM RAMSAY, M.A. Edited by 

G. G. RAMSAY, M.A., Professor of Humanity in the University of Glasgow. 
Svo. 14s. 

PLINY.-CORRESPONDENCE WITH TRAJAJ."'. C. Plinii Caecilii Secundi 
Epistnire ad Traiannrn Imperatorem cum Eiusdem Responsis. By E. G. 
HARDY, M.A. 8vo. lOs. 6d. 

POLYBIUS.-THE HISTORIES OF POLYBIUS. Translated by E. S. SHUcK
BURGH, M.A. 2 vols. Cr. Svo. 24s. 

SALLUST.-CATILINE AND JUGURTHA. Translated by A. W. PoLLARD, B.A. 
Cr. Svo. 6s. THE CATILINE (separately). 3s. 

SOPHOCLES.-<EDIPUS THE KING. Translated into English Verse by E. D. A. 
MoRsHEAD, M.A., Assistant ~faster at Winchester. Fcap. Svo. 3s. 6d. 

TACITUS.-THE Ac"'NALS. By G. 0. HoLBROOKE, M.A., Professor of Latin in 
Trinity College, Hartford, U.S.A. With Maps. Svo. 16s. 

THE ANNALS. 'I'rauslated by A. J. CHURCH, M.A., and W. J. BRODRIBB, M.A. 
With Maps. Cr. Svo. 7s. Gd. 

THE IDSTORIES. By Rev. W. A. SPOONER, M.A., Fellow of New College, 
Oxford. Svo. [In the Press. 

THE HISTORY. Translated by A. J. CHURCH, M.A., and W. J. BRODRIBn, 
M.A. With Map. Cr. Svo. 6s. 

THE AGRICOLA. AND GERMANY, WI'fH THE DIALOGUE ON ORATORY. 
Translated by A. J. CHURCH, M.A., and W. J. BRODRIBB, M.A. With Maps. 
Cr. 8vo. 4s. 6d. 

*INTRODUCTION TO THE STUDY OF TACITUS. By A.. J. CHURCH, M.A .. 
and W. J. BRODRIBB, M.A.. Fcap. Svo. ls. 6d. (Classical Writers.) · 

THEOCRITUS, BION, AND MOSCHUS. Translated by A. LL'<G, M.A. lSmo. 
4s. 6d. Also an Edition on Large Paper. Cr. 8vo. 9s. 

THUCYDIDES.-BOOK IV. A Revision of the Text, Illustrating the Principal 
Causes of Corruption in the Manuscripts of this Author. By Rev. W. G. 
RoTITERFORD, M.A., LL.D., Headmaster of Westminster. Svo. 7s. 6d. 

BOOK VIII. By H. C. GoODHART, M.A., Fellow of Trinity College, Cambridge. 
[In the Press. 

VIRGIL.-Translated by J. Lo>>SDALE, M.A., and 8. LEE, M.A. Gl. Svo. 3s. 6d. 
THE .IE."'EID. Translated by J. W. ::tlACKAIL, )L.A., Fellow of B:Uliol College, 

Oxford. Cr. Svo. 7s. 6d. 
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XENOPHON.-Translated by H. G. DAKYNB, M.A. In four vols. Cr. Svo. Vol. T., 
containing "The Anat.asis ··and Books I. and II. or "The llellenica." lOs. 6d. 
Vol. II. "llellenica" III.-VII., and the two Politics-" Athenian" and 
"Laoo~!ian," the "Agesilaus," and the trac~ on "Rc\·cnucs." 'Vith Maps and 
Plans. [In the Prt .... 

GRAMMAR, COMPOSITION, & PHILOLOGY. 
"BELCHER..-SHORT EXERCISES I::-< LATIX PROSE COliPOSITIOX AXD 

EX .. BIIXATIOX PAPERS LN LA.TIX GHA~DIAR. Part I. By Rev. II. 
B>:LCB<R, LL.D., Rector of the High School, Dunedin, N.Z. 18mo. ls. 6<1. 

KEY, for Teachers only. 18mo. as. 6<1. 
*Part IT., On the Syntax of Sentences, with an Appendix, including EXERCISES 

IX LATIN IDIO~lti, etc. lSmo. 2s. KEY, for Teachers only. 18mo. as. 
BLACKIE.-GHEEK 1.....'\D ENGLISH DIALOGUES FOR USE IN SCHOOLS 

AXD COLLEGES. By JOHN STUART BLACKIE, Emeritus Professor of Greek 
in the University of Edinburgh. New Edition. Fcap. Svo. 2s. 6d. 

*BR.YANS.-LATI::-< PROSE EXERCISES BA."lED UPON C1ESA.R'S GALLIC 
W A.R. With a Classification of Cresar's Chief Phrases and Grammatical Xotes 
on Cresar's Usages. By CLEMENT BRYANS, M.A., Assistant Master at Du!wich 
College. Ex. fcap. Svo. 2s. 6d. KEY, for Teachers only. 4s. 6d. 

GREEK PROSE EXERCISES based upon Thucydides. By the same. 
[In preparation. 

COOKSON.-A LATIX SYXTAX. By CIIRISTOPIIER CooKsoN, M.A., Assistant 
Master at St. Paul's School. Svo. [In preparation. 

CORNELL UNIVERSITY STUDIES IN CLASSICAL PHILOLOGY. Edited by 
I. FLAGG, W. G. HALE, an•! B. I. WHEELER. I. The CU.If.Constructinns: their 
History and Functions. By W. G. HALE. Part 1. Clitical. ls. Sd. net. Part 
2. Constructive. Ss. ~d. net. II. Analogy anol the Scope of its Application 
in Language. By B. I. WHEELER. ls. 3d. net. 

*EICKE.-FIRST LESSO~S LN LATIN. By K. M. EICKF., B.A., Assistant Master 
at Oundle School. Gl. Svo. 2s. 6d. 

*ENGLAl"D.-EXERCISES ON LATIN SYXTAX AND IDIO)f. A.RRA..';GED 
WITli REFEREXCE TO ROBY"S SCHOOL LATIN GRAMMAR. By E. 
B. ENGLAND, Assistant Lecturer at the Owens College, Victoria. University, 
Manchester. Cr. Svo. 2s. 6d. KEY, for Teachers only. 2s. 6d. 

GILES.-A SHORT MA..';UAL OF PHILOLOGY FOR CLASSICAL STUDEXTS. 
By P. GILES, M.A., F'ellow of Gom·ille and Cains College, Cambridge. Cr. Svo. 

(In the Pm<s. 
GOODWIN.-Works by W. W. GooDwiN, LL.D., D.C.L., Professor of Greek in 

Harvard University, U.S.A. 
SY~TAX OF THE MOODS A..'\D TEXSES OF THE GREEK VERB. Xew 

Ed., revised and enlarged. Svo. 14s. 
*A GREEK GRAMMA.R. Cr. Svo. 6s. 
•A GREEK GRilDlAR FOR SCHOOLS. Cr. Svo. 3s. Gd. 

GR.EENWOOD.-TIIE ELEMENTS OF GREEK GRAM)fAR. Adapted to the 
System or Crude Forms. By J. G. GREE..>;WOOD, sometime Principal of the 
Owens College, Manchester. Cr. SYo. 5s. 6d. 

HADLEY.-ESSAYS, PHILOLOGICAL A::-<D CRITICAL. By JAYES HAnLEY, 
late Professor in Yale College. Svo. l4s. 

HADLEY AND ALLEN.-A GREEK GRA)DlAR FOR SCHOOLS AXD 
COLLEGES. By JA,IF.S HADLEY, late Professor in Yale Colle!;e. ReYised 
and in part rewritten by F. DE F. ALLE..'<, Professor in Harvard College. 
Cr. Svo. 6s. 

HODGSON.-MYTHOLOGY FOR LATIN VERSIFICATIOX. A brief sketch of 
the Fables of the Ancients, prepared to be rendered into Latin Verse for 
Schools. By F. HoDGSON', B.D., late Provost of Eton. Xew Ed., revised by 
F. C. llooooo,., ~LA. 18mo. 3s. 

*JACKSON.-FIHST STEPS TO GREEK PROSE CQ)IPOSITIO::-<. By BLOYFIELD 
J ACKsox, )I.A., Assistant Master at King"s College School. lSmo. 1>. 6d. 
KEY, for Teacller• only. !Smo. 3s. 6<1. 
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*SECOND STEPS TO GREEK PROSE COMPOSITION, with .Miscellaneous 
Idioms, Aids to Accentuation, and Examination Papers in Greek Scholarship. 
By the same. 18mo. 2s. 6d. KEY, for Teachers only. 18mo. 3s. 6d. 

KYNASTON.-EXERCISES IN THE COMPOSITION OF GREEK IAMBIC 
VERSE by Translations from English Dramatists. By Rev. H. KYNA.STON, 
D. D., Professor of Classics in the University of Durham. With Vocabnlary. 
Ex. fcap. Svo. 5s. 

KEY, for Teachers only. Ex. fcap. Svo. 4s. 6d. 
LUPTON.-*A.c'if INTRODUCTION TO LATIN ELEGIAC VERSE COMPOS!. 

TION. By J. H. LUPTON, Sur-Master of St. Paul's School. Gl. Svo. 2s. 6d. 
KEY TO PART II. (XXV.-C.) Gl. Svo. 3s. 6d. 

*AN INTRODUCTIO::-< TO LATrn LYRIC VERSE COMPOSITION. By the 
same. Gl. Svo. Ss. KEY, for Teachers only. Gl. Bvo. 4s. 6d. 

MACKIE.-PARALLEL PASSAGES FOR TRANSLATIO~ INTO GREEK 
AND ENGLISH. With Indexes. By Rev. ELLIS C. MACKIE, M.A., Classical 
Master at Heversham Grammar School. Gl. Svo. 4s. 6d. 

*MACMILLAN.-FIRST LATIN GRAMMAR. By M. C. MAcMILLAN, M.A. 
Fcap. Svo. ls. Gd. 

MACMILLAN'S GREEK COURSE.-Edlted by Rev. W. G. RuTHERFORD, M.A., 
LL.D., Headmaster of Westminster. Gl. Bvo. 

*FIRST GREEK GRAMMAR-ACCIDENCE. By the Edltor. 2s. 
*FIRST GREEK GRAMMAR-SYNTAX. By the same. 2s. 
ACCIDENCE AND SYNTAX. In one volume. Ss. 6d. 

*EASY EXERCISES IN GREEK ACCIDENCE. By H. G. UNDERHILL, M.A., 
Assistant Master at St. Paul's Preparatory School. 2s. 

EASY EXERCISES IN GREEK SYNTAX. By Rev. G. H. NALL, M.A., 
Assistant Master at Westminster School. [In preparation. 

*A SECOND GREEK EXERCISE BOOK. By Rev. W. A. HEARn, 1>LA., 
Headmaster of Fettes College, Edinburgh. 2s. 6d. 

MANUAL OF GREEK ACCIDENCE. By the Editor. [In preparatwn. 
MANUAL OF GREEK SYNTAX. By the Editor. [In preparation. 
ELEl>lENTARY GREEK COMPOSITION. By the Editor. [In preparation. 

*MACMILLAN'S GREEK READER.-STORIES AND LEGENDS. A First Greek 
Reader, with Notes, Vocabulary, and Exercises. By F. H. CoLSON, M.A., 
Headmaster of Plymouth College. Gl. Svo. 3s. 

*MACMILLAN'S LATIN COURSE.-By A. 11. CooK, M.A., Assistant Master at 
St. Paul's School. 

FIRST PART. Gl. Svo. 3s. 6d. 
SECOND PART. 2s. 6d. [Third Part in preparation. 

*MACMILLAN'S SHORTER LATIN COURSE.-By A. M. CooK, M.A. Being an 
abridgment of "Macmillan's Latin Course," First Part. Gl. Svo. ls. 6d. 

*MACMILLAN'S LATIN READER.-A LATIN READER FOR THE LOWER 
FORMS IN SCHOOLS. By H. J. HAnnY, M.A., Assistant Master at Win
chester. Gl. Svo. 2s. 6d. 

*MARSHALL.-A TABLE OF IRREGULAR GREEK VERBS, classified according 
to the arrangement of Curtius's Greek Grammar. By J. M. MARSHALL, M.A., 
Headmaster of the Grammar School, Durham. Svo. ls. 

*MAYOR.-FIRST GREEK READER. By Prof. JoHN E. B. MAYOR, M.A., Fellow 
of St. John's College, Cambridge. Fcap. Svo. 4s. 6d. 

*MAYOR.-GREEK FOR BEGINNERS. By Rev. J. B. MAYOR, M.A., late 
Professor of Classical Literature in King's College, London. Part I., with 
Vocabulary, ls. 6d. Parts II. and III., with Vocabulary and Index. Fcap. 
Svo. 3s. 6d. Complete in one Vol. 4s. 6d. 

NIXON.-PARALLEL EXTRACTS, Arranged for Translation into English and 
Latin, with Notes on Idioms. By J. E. NrxoN, M.A., Fellow and Classical 
Lecturer, King's College, Cambridge. Part I.-Historical and Epistolary. 
Cr. Svo. 3s. 6d. 
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PROSE EXTRACTS, Arranged for Translation into English and Latin, with 
General and Special Prefaces on Style and Idiom. By the same. I. Oratorical. 
II. Historical. III. Philosophical. IV. Anecdotes and Letters. 2d Ed., 
enlarged to 280 pp. Cr. Svo. 4s. 6d. SELECTIONS FRO)I THE SAME. Ss. 

Translations of about 70 Extracts can be supplied to Schoolmasters (2s. 6d.), 
on application to the Author: and about 40 similarly of "Parallel Extracts," 
ls. 6d. post free. 

*PANTIN.-A FIRST LATIN VERSE BOOK. By W. E. P. PANTIN, M.A., 
Assistant Master at St. Paul's School. Gl. Svo. ls. 6d. 

*PElLE.-A PRUIER OF PHILOLOGY. By J. PElLE, Litt.D., Master of Christ's 
College, Cam bridge. lSmo. ls. 

*POSTGATE.-SERMO LATINUS. A short Guide to Latin Prose Composition. 
By Prof. J, P. PosTGATE, Litt.D., Fellow of Trinity College, Cambridge. Gl. 
Svo. 2s. 6d. KEY to "Selected Passages." Gl. Svo. Ss. 6d. 

POSTGATE and VINCE.-A DICTIONARY OF LATIN ETYMOLOGY. By 
J.P. POSTGATE and C. A. VINCE. [In preparation. 

POTTS.-*HINTS TOWARDS LATIN PROSE COMPOSITION. By A. W. PoTTs, 
M.A., LL.D., late Fellow of St. John's College, Cambridge. Ex. fcap. Svo. ss. 

*PASSAGES FOR TRANSLATION INTO LATIN PROSE. Edited with Notes 
and References to the above. Ex. fcap. Svo. 2s. 6d. KEY, for Teachers only. 
2s. 6d. 

*PRESTON.-EXERCISES IN LATIN VERSE OF VARIOUS KINDS. By Rev. 
G. PRESTON. Gl. 8Yo. 2s. 6d. KEY, for Teachers only. GL Svo. 5s. 

REID.-A GRA~IMAR OF TACITUS. By J. S. REm, Litt.D., Fellow of Caius 
College, Cambridge. [In the Press. 

A GRAMMAR OF VIRGIL. By the same. [In preparation. 
ROBY.-Works by H. J. RoBY, M.A., late Fellow of St. John's College, Cambridge. 

A GRAM1IAR OF THE LATIN LANGUAGE, from Plautus to Suetonius. Part 
I. Sounds, Inflexions, Word·formation, Appendices. Cr. Svo. 9s. Part II. 
Syntax, Prepositions, etc. lOs. 6d. 

SCHOOL LATIN GRAMUAR. Cr. Svo. 5s. 
*RUSH.-SYNTHETIC LATIN DELECTUS. With Notes and Vocabulary. By E. 

RusH, B.A. Ex. fcap. Svo. 2s. 6d. 
*RUST.-FIRST STEPS TQ LATIN PROSE COMPOSITION. By Rev. G. RusT, 

1\I.A. 18mo. ls.6d. KEY,forTeachersouly. ByW.M. YATES. lSmo. Ss.6d. 
RUTHERFORD.-Works by the Rev. W. G. RuTHERFORD, 1\I.A., LL.D., Head. 

master of Westminster. 
REX LEX. A Short Digest of the principal Relations between the Latin, 

Greek, and Anglo-Saxon Sounds. Svo. [In preparation. 
THE NEW PHRYNICHUS; being a Revised Text of the Ecloga of the Gram

marian Phrynichus. With Introduction and Commentary. Svo. ISs. (See 
also llfacmillan's Greek Course.) 

SHUCKBURGH.-PASSAGES FROM LATIN AUTHORS FOR TRA.i.\'SLATION 
INTO ENGLISH. Selected with a view to the needs of Candidates for the 
Cambridge Local, and Public Schools' Examinations. By E. S. SHUCKBURGH, 
1\I.A. Cr. Svo. 2s. 

*SIMPSON.- LATIN PROSE AFTER THE BEST AUTHORS: Cresarian Prose. 
By F. P. SmPso,., B.A. Ex. fcap. Svo. 2s. 6d. KEY, for Teachers ouly. 
Ex. fcap. Svo. 5s. 

STRACHAN and WILKINS.-ANALECT.A.. Selected Passages for Translation. 
By J. S. STRACHAN, liLA., Professor of Greek, and A. S. WILKINS, Litt.D., 
Professor of Latin in the Owens College, Manchester. Cr. Svo. 5s. KEY to 
Latin Passages. Cr. Svo. 6d. 

THRING.-Works by the Rev. E. THRING, M.A., late Headmaster of Uppingham. 
A LATIN GRADUAL. A First Latin Construing Book for Beginners. With 

Coloured Sentence Maps. Fcap. Svo. 2s. 6d. 
A MANUAL OF MOOD CONSTRUCTIONS. Fcap. Svo. ls. 6d. 

'WELCH and DUFFIELD.- LATIN ACCIDENCE AND EXERCISES AR· 
RANGED FOR BEGil'o."'NERS. By W. WELCH and C. G. DUFFIELD, 
Assistant Masters at Cranlmoh School. lSmo. Is. 6d. 
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WHITE.-FIRST LESSONS IN GREEK. Adapted to GooDWIN's GREEK GR.UI
MAR, and designed as an introduction to the A.,."{A.BASJS OF XENOPRON. By 
JoHN WILLIAMS WmrE, Assistant Professor of Greek in Harvard University, 
U.S.A. Cr. Svo. 3s. 6d. 

WRIGHT.-Works by J. WRIGHT, M.A., late Headmaster of Sutton Goldfield 
School. 

A HELP TO LATIN GRAMMAR; or, the Form and U•e of Words in Latin, 
with Progressive Exercises. Cr. Svo. 4s. 6d. 

THE SEVEN KINGS OF ROME. An Easy Narrative, abridged from the First 
Book of Livy by the omission of Difficult Passages; being a First Latin Read· 
ing Book, with Grammatical Notes and Vocabulary. Fcap. Svo. 3s. 6d. 

FIRST LATIN STEPS; oR, AN INTRODUCTION BY A SERIES OF 
EXAMPLES TO THE STUDY OF THE LATIN LANGUAGE. Cr. Svo. 3s. 

ATTIC PRniER. Arranged for the Use of Beginners. Ex. fcap. Svo. 2s. 6d. 
A COMPLETE LATIN COURSE, comprising Rules with Examples, Exercises, 

both Latin and English, on each Rule, and Vocabularies. Cr. Svo. 2s. 6d. 

ANTIQUITIES, ANCIENT HISTORY, AND 
PHILOSOPHY. 

ARNOLD.-A HANDBOOK OF LATIN EPIGRAPHY. By W. T. ARNOLD, 
M.A. [In preparation: 

THE ROMAN SYSTEM OF PROVINCIAL ADMINISTRATION TO THE 
ACCESSION OF CO;';'STANTINE THE GREAT. By the same. Cr. 8vo. 6s. 

ARNOLD.-THE SECOND PUNIC WAR. Being Chapters from THE HISTORY 
OF ROl\IE by the late 'l'HoMAs ARNoLD, D.D., Headmaster of Rugby. 
Edited, with Notes, by W. T. AR::<oLD, M.A. With 8 Maps. Cr. Svo. 5s. 

*BEESLY.-STORIES FROM THE HISTORY OF ROME. By Mrs. BEESLY. 
Fcap. svo. 2s. 6d. 

BLACKIE.-HOR.E HELLENIC.E. By JoHN STUART BL..I.CKIE, Emeritus Pro
fessor of Greek in the University of Edinburgh. 8vo. 12s. 

BURN.-RO:llAN LITERATURE IN RELATION TO ROMAN ART. By Rev. 
RoBERT BURN, 11.A., late Fellow of Trinity College, Cambridge. Illustrated. 
EL cr. Svo. Hs. 

BURY.-A HISTORY OF THE LA.TER ROMAN EMPIRE FROM ARCADIUS 
TO IRESE, A.D. 395-800. By J. B. BuRY, M.A., Fellow of Trinity College, 
Dublin. 2 vols. 8vo. 32s. 

*CLASSICAL WRITERS.-Edited by JoHN RICHARD GREEN, M.A., LL.D. Fcap. 
8vo. ls. 6d. each. 

SOPHOCLES. By Prof. L. CAMPBELL, M.A. 
EURIPIDES. By Prof. MAIIAFFY, D. D. 
DEMOSTHENES. By Prof. S. H. BUTCHER, M.A. 
VIRGIL. By Prof. NETTLESHIP, M.A. 
LIVY. By Rev. W. W. CAPEs, M.A. 
TACITUS. By Prof. A. J. CHURCH, M.A., and W. J. BRODRIBB, M.A. 
MILTON. By Rev. STOPFORD A. BnooKE, ~LA. 

FREEMAN.-Works by EDWARD A. FREEMAN, D.C.L., LL.D., Regius Professor of 
Modern History in the University of Oxford. 

HISTORY OF ROME. (Historical Course jor Schools.) 18mo. [In preparatirm. 
HISTORY OF GREECE. (Historical Course for Schools.) 18mo. [In preparat-i<>n. 
A SCHOOL HISTORY OF ROME. Cr. Svo. [In preparation. 
HISTORICAL ESSAYS. Second Series. [Greek and Roman History.] Svo 

lOs. 6d. 
FYFFE.-A SOHOOL HISTORY OF GREECE. By C. A. FYFFE, M.A. Cr. Svo. 

[In preparation. 
GARDNER.-SA~IOS AND SAMIAN COINS. An Essay. By PERCY GARDNER 

Litt.D., Professor of Archooology in the University of Oxford. With Illustra: 
tions. 8vo. 7s. 6d. 
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GEDDES.-THE PROBLEM OF THE HOMERIC POEMS. By W. D. GEDDES, 
Principal of tho University of Aberdeen. Svo. Hs. 

GLADSTONE.-Works by the Rt. Hon. W. E. GLADSTONE, M.P. 
THE TIME .AND PLACE OF HOMER. Cr. Svo. 6s. 6d. 
LANDMARKS OF HOMERIC STUDY. Cr. Svo. 2s. 6d. 

•.a PRIMER OF HOMER. 18mo. ls. 
GOW.-A COMP.A....'HON TO SCHOOL CLASSICS. By JAMES Gow, Litt.D., 

Master of the High School, Nottingham. With Illustrations. 2d Ed., revised. 
Cr. Svo. 6s. 

HARRISON a.nd VERRALL.-MYTHOLOGY .AND MONUMENTS OF .ANCIENT 
ATHENS. Translation of a portion of the "Attica" of Pausanias. By 
MARGARET DE G. VERRALL. With Introductory Essay and Archreological 
Commentary by JANE E. HARRISON. With Illustrations and Plans. Cr. 
Bvo. 16a. 

JEBB.-Works by R. C. JEBB, Litt.D., Professor of Greek in the University of 
Cambridge. 

THE ATTIC ORATORS FROM .A.J'.'"TIPHON TO ISAEOS. 2 vols. Svo. 25s. 
*A PRIMER OF GREEK LITERATURE. 18mo. ls. 

(See also Classical Series.) 
KIEPERT. -MANUAL OF .ANCIENT GEOGRAPHY. By Dr. H. Kn:PERT. 

Cr. Svo. 5s. 
LANCIANI.-.A....~CIENT ROME IN THE LIGHT OF RECENT DISCOVERIES. 

By RoDOLFO LA..'<CIANI, Professor of Archreology in the University of Rome. 
Illustrated. 4 to. 24s. 

MAHAFFY.-Works by J.P. MAHAFFY, D.D., Fellow of Trinity College, Dnblin, 
and Professor of Ancient History in the University of Dublin. 

SOCIAL LIFE IN GREECE; from Homer to 1\!enander. Cr. Svo. 9s. 
GREEK LIFE .AND THOUGHT; from the Age of Alexander to the Roman 

Conquest. Cr. Svo. 12s. 6d. 
THE GREEK WORLD UNDER ROMAN SWAY. From Plutarch to Polybius. 

Cr. Svo. lOs. 6d. 
RAMBLES .AND STUDIES IN GREECE. With Illustrations. With Map. 

Cr. Svo. lOs. 6d. 
A HISTORY OF CLASSICAL GREEK LITERATURE. In 2 vols. Cr. Svo. 

Vol. I. The Poets, with an Appendix on Homer by Prof. SAYCE. 9s. Vol. 
II. The Prose Writers. In two parts. Part I. Herodotus to Plato. Part II. 
!socrates to Aristotle. 4s. 6d. each. 

*A PRIMER OF GREEK .ANTIQUITIES. With lllnstrations. lSmo. ls. 
*EURIPIDES. 18mo. Is. 6d. (C!assica! Writ.rs.) 

MAYOR.-BIBLIOGRAFHICAL CLUE TO LATIN LITERATURE. Edited 
after HiiBNER. By Prof. JoHN E. B. MAYOR. Cr. Svo. lOs. 6d. 

NEWTON.-ESSAYS ON ART .AND AROH1EOLOGY. By Sir CHARLES NEWTON, 
K.Q.B., D.C.L. Svo. 12s. 6d. · 

PHILOLOGY.-THE JOURNAL OF PHILOLOGY. Edited by W. A. WRIGHT, 
M.A., J. BYWATER, M.A., and H. JACKSON, Litt.D. ~s. 6d. each (half. 
yearly). 

RENDALL.-THE CRADLE OF THE ARYANS. By Prof. G. H. RENDALL. Svo. 
Ss. 

SAYCE.-THE .ANCIENT EMPIRES OF THE EAST. By A. H. SAYeE, M.A., 
Deputy-Professor of Comparative Philology, Oxford. Cr. Svo. 6s. 

SCHMIDT a.nd WHITE. .AN INTRODUCTION TO THE RHYTHMIC AND 
METRIC OF THE CLASSICAL LANGUAGES. By Dr. J. H. HEINRICH 
SCHMIDT. Translated by JOHN WILLIAMS WHITE, Ph.D. Svo. lOs. 6d. 

SHUOHHARDT.-DR. SCHLIEMANN'S EXCAVATIONS AT TROY TIRYNS 
MYCEN.iE, ORCHOMENOS, ITHACA, presented in the light of re~ent know: 
ledge. By Dr. CARL SHUCHHARDT. Translated by EuoENIE SELLERS. Intro
duction by WALTER LEAF, Litt.D. illustrated. Svo. [In the Pres;J 

SHUOKBURGH.-A SCHOOL HISTORY OF ROME. By E. S. SHUcKBURGH, 
M.A. Cr. Svo. [In preparation. 
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*STEWART.-THE TALE OF TROY. Done into English by AUBREY STEWART. 
Gl. Svo. Ss. 6d. 

WALDSTEIN.-CATALOGUE OF CASTS IN THE MUSEUM OF CLASSICAL 
ARCHlEOLOGY, CAMBRIDGE. By CHARLES W ALDSTEIN, Uuiversity Reader 
in Classical Archreology. Cr. Svo. Is. 6d. 

*** Also an Edition on Large Paper, small 4to. 5s. 
WILKINS.-Works by Prof. WILKINS, Litt.D., LL.D. 
*A PRIMER OF ROMAN ANTIQUITIES. illustrated. I8mo. Is. 
*A PRU>IER OF ROMAN LITERATURE. I8mo. Is. 

WILKINS and ARNOLD. -A MANUAL OF ROMAN 
Prof. A. S. WILKINs, Litt.D., and W. T. ARNOLD, M.A. 

ANTIQUITIES. By 
Cr. 8vo. Illustrated. 

[In preparation. 

MODERN LANGUAGES AND 
LITERATURE. 

English; French; German ; Modern Greek; Italian ; Spanish. 

ENGLISH. 
*ABBOTT.-A SHAKESPEARIAN GRAMMAR. An Attempt to Illustrate some 

of the Differences between Elizabethan and Modern English. By the Rev. E. 
A. AllBOTT, D.D., formerly Headmaster of the City of London School. Ex. 
fcap. 8vo. 6s. 

"BACON.-ESSAYS. With Introduction and Notes, .by F. G. SELBY, liLA., Profes
sor of Logic and Moral Philosophy, Deccan College, Poona. Gl. 8vo. Ss. ; 
sewed, 2s. 6d. 

*BURKE.-REFLECTIONS ON THE FRENCH REVOLUTION. By the same. 
Gl. 8vo. 5s. 

BROOKE.-*PRIJIIER ·OF ENGLISH LITERATURE. By Rev. STOPFORD A. 
BROOKE, M.A. ISmo. Is. 

EARLY ENGLISH LITERATURE. By the same. 2 vols. Svo. [Vol. I. In the Press. 
BUTLER.-HUDIBRAS. With Introduction and Notes, by ALFRED MILNES, 

])f. A. Ex. fcap. 8vo. Part I. Ss. 6d. Parts II. and III. 4s. 6d. 
CAMPBELL.-BELECTIONS. With Introduction and Notes, by CEciL M. 

BARRow, M.A. Gl. Svo. [In preparation. 
COWPER.-*THE TASK: an Epistle to Joseph Hill, Esq.; Tmocnnmr, or aRe

view of the Schools; and THE HISTORY OF JoHN GILPIN. Edited, with Notes 
by W. BENHAM, B.D. Gl. Svo. Is. (Globe Readings from Standard Authors.)' 

THE TASK. With Introduction and Notes, by F. J. RoWE, liLA., and W. T. 
WEBB, M.A., Professors of English Literature, Presidency College, Calcutta. 

[In preparation. 
*DOWDEN.-SHAKESPERE. By Prof. DownEN. ISmo. Is. 
DRYDEN.-SELEOT PROSE WORKS. Edited, with Introduction and Notes, by 

Prof. C. D. YoNGE. Fcap. Svo. 2s. 6d. 
*GLOBE READERS. For Standards I.-VI. Edited by A. F. MURISON. illustrated. 

Gl. Svo. 
Primer I. (48 pp.) Sd. I Book III. (232 pp.) 
Primer II. (48 pp.) 3d. Book IV. (328 pp.) 
Book I. (96 pp.) 6d. Book V. (416 pp.) 
Book II. (136 pp.) 9d. Book VI. (448 pp.) 

*THE SHORTER GLOBE READERS.-lllustrated. GI. Svo. 

Is. 3d. 
1s. 9d. 
2s. 
2s. 6d. 

Primer I. (48 pp.) 3d. I , Standard III. (178 pp.) Is. 
Primer II. (48 pp.) 3d. Standard IV. (182 pp.) Is. 
Standard I. (92 pp.) 6d. Standard V. (2I6 pp.) Is. 3d. 
Standard II. (I24 pp.) 9d. Standard VI. (228 pp.) Is. 6d. 

*GOLDSMITH.-THE TRA YELLER, or a Prospect of Society; and the DESERTED 
6~~~*~~-

6
,r'tth Notes, Philological and Explanatory, by J. w. HALES, lll.A. 
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*THE TRAVELLER AND THE DESERTED VILLAGE. With Introduction and 
Notes. By A. BARRETT, B.A., Professor of English Literature, Elphinstone 
College, Bombay. Gl. Svo. Is. 9d. ; sewed, ls. 6d. The Traveller (separately), 
ls., sewed. 

THE VICAR OF WAKEFIELD. With Introduction and Notes. By H. LITTLE
DALE, B. A., Professor of History and English Literature, Baroda College. Gl. 
Svo. [In preparation. 

*THE VICAR OF WAKEFIELD. With a Memoir of Goldsmith, by Prof. 
MAssoN. Gl. Svo. ls. (Globe Readings from Standard .Authors.) 

SELECT ESSAYS. With Introduction and Notes, by Prof. C. D. YoNGE. 
Fca p. Svo. 2s. 6d. 

GOSSE.-A HISTORY OF EIGHTEENTH CENTURY LITERATURE (1660-1780). 
By EDMUND GossE, M.A. Cr. Svo. 7s. 6d. 

GRAY.-POEMS. With Introduction and Notes, by JoHN BRADsHAw, LL.D. 
Gl. Svo. [In the Press. 

*HALES.-LONGER ENGLISH POEMS. With Notes, Philological and Explana
tory, and an Introduction on the Teaching of English, by J. W. HALES, M.A., 
Professor of English Literature at King's College, London. Ex. fcap. Svo. 4s. 6d. 

*HELPS.-ESSAYS WRITTEN IN THE INTERVALS OF BUSINESS. With 
Introduction and Notes, by F. J. RowE, M.A., and W. T. WEBB, M.A. 
Gl. Svo. ls. 9d. ; sewed, ls. 6d. 

*JOHNSON.-LIVES OF THE POETS. Tbe Six Chief Lives (Milton, Dryden, 
Swift, Addison, Pope, Gray), with Macaulay's "Life of Johnson." With Pre
face and Notes by MATTHEW ARNOLD. Cr. Svo. 4s. 6d. 

*LAMB.-TALES FROM SHAKSPEARE. With Preface by the Rev. CANON 
AINGER, M.A., LL.D. Gl. Svo. 2s. (Globe Readings from Standard .Authors.) 

*LITERATURE PRIMERS.-Edited by JOHN RICHARD GREEN, LL.D. lSmo. 
ls. each. 

ENGLISH GRAMMAR. By Rev. R. MORRIS, LL.D. 
ENGLISH GRAMMAR EXERCISES. By R. MoRRis, LL.D., and H. C. 

BoWEN, M.A. 
EXERCISES ON MORRIS'S PRIMER OF ENGLISH GRAMMAR. By J. 

WETHERELL, M.A. 
ENGLISH COMPOSITION. By Professor NrCROL. 
QUESTIONS AND EXERCISES ON ENGLISH COMPOSITION. By Prof. 

NICHOL and W. S. ]\{'CORMICK. 
ENGLISH LITERATURE. By STOPFORD BROOKE, M.A. 
SHAKSPERE. By Professor DowDEK. 
THE CHILDREN'S TREASURY OF LYRICAL POETRY. Selected and 

arranged with Notes by FRANCIS Tlrn.NER P ALGRA vE. In Two Parts. ls. each. 
PHILOLOGY. By J. PElLE, Litt.D. 
ROMAN LITERATURE. By Prof. A. S. WILKINS, Litt.D. 
GREEK LITERATURE. By Prof. JEBB, Litt.D. 
HOMER. By the Rt. Hon. W. E. GLADSTONE, M.P. 

A HISTORY OF ENGLISH LITERATURE IN FOUR VOLUMES. Cr. Svo. 
EARLY ENGLISH LITERATURE. By STOPFORD BROOKE, M.A. [In preparation. 
ELIZABETH.AN LITERATURE. (1560-1665.) By GEORGE SAINTSBURY. 7s. 6d. 
EIGHTEENTH CENTURY LITERATURE. (1660-1780.) By EDMUND Goss:o:, 

llf.A. 7s. 6d. 
THE MODERN PERIOD. By Prof. DowDEN. [In preparation. 

*MACMILLAN'S READING BOOKS. 
PRIMER. lSmo. 48 pp. 2d. BOOK IV. for Standard IV. 176 pp. 
BOOK I. for Standard I. 96 pp. 4d. 8d. 
BOOK II. for Standard II. 144 pp. BOOK V. for Standard V. 380 pp. 

;d . Is. 
BOOK III. for Standard III. 160 BOOK VI. for Standard VI. Cr. Bvo. 

pp. 6d. 430 pp. 2s. 
Hook VI. is fitted for Higher Classes, and as an Introduction to English Literature. 
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*MACMILLAN'S COPY BOOKS.-1. Large Post 4to. Price 4d. each. 2. Po;'l 
Oblong. Price 2d. each. 

1. INITIATORY EXERCISES AND SHORT LF.TT.ERS, 
2. WORDS CONSISTlNG OF SHORT LETI'ERS. 

3. LoNG LETTERS. With Words containing Long Letters-Figures. 
4.. WORDS CONTAINING LONG LETTERS. 

4a. PRACTISrNG A~""D REVISING CoPY-BooK. For Nos. 1 to 4. 
5. CAPITALS AND SHORT HALF-TEXT. Words beginning with a Capital. 
6. HALF-TEXT WoRDS beginning with Capitals-Figures. 
7. SMALL-HAND AND HALF-TExT. With Capitals and Fignres. 
8. SMALL-HAND A.'ID HALF-TEXT. With Capitals and Figures. 

Sa. PRACTISrNG AND REVISING CoPY-BooK. For Nos. 5 to 8. 
9. SMALL-HAND SrnGLE HEADLINEs-Figures. 

10. SMALL-HAND SINGLE HEADLn.ces-Figures. 
11. SMALL-HAND DOUI!LE HEADLINEs-Figures. 
12. CO:YMERCIAL AND ARITHMETICAL EXAMPLESl &c. 
12a. PRACTISING AND REVISrNG CoPY-BooK. For Nos. 8 to 12. 

Nos. 3, 4, 5, 6, 7, 8, 9 may be had with Goodman's Patent Sliding Copies. Large 
Post 4to. Price 6d. each. 

MARTIL'i.-*THE POET'S HOUR: Poetry selected and arranged for Children. By 
FRANCES !iARTrN. 18mo. 2s. 6d. 

*SPRING-TIME WITH THE POETS. By tbe same. 18mo. 3s. 6d. 
*MILTON.-PARADISE LOST. Books I. and II. With Introduction and Notes, 

by MICHAEL MAC>ULLAN, B.A., Professor of Logic and Moral Philosophy, 
Elphinstone College, Bombay. GJ. Svo. 1s. 9d.; sewed, 1s. 6d. Or separately, 
Is. Bd. ; sewed, ls. each. 

*L'ALLEGRO, IL PENSEROSO, LYCIDAS, ARCADES, SONNETS, &c. With 
Introduction and Notes, by W. BELL, M.A., Professor of Philosophy and 
Logic, Government College, Lahore. GJ. Svo. 1s. 9d. ; sewed, 1s. 6d. 

*COMUS. By the same. GJ. Svo. 1s. 3d. ; sewed, 1s. 
*SAUSON AGONISTES. By H. M. PERCIVAL, M.A., Professor of English Liter

ature, Presidency College, Calcutta. Gl. Svo. 2s. ; sewed, 1s. 9d. 
*INTRODUCTION TO THE STUDY OF MILTON. By STOPFORD BROOKE 

M.A. Fcap. Svo. 1s. 6d. (Cla.ssical Writers.) ' 
MORLEY.-ON THE STUDY OF LITERATURE. Address to the Students of 

the London Society for the Extension of University Teaching, delivered at the 
Mansion-House, February 26, 1887. By JoHN MORLEY. 2d. 

APHORISMS. Address delivered before the Philosophical Society of Edinburgh, 
November 11, 1887. By the same. Gl. Svo. 1s. 6d. 

MORRIS.-Works by the Rev. R. MoRRis, LL.D. 
*PRIMER OF ENGLISH GRA]I[MAR. 18mo. 1s. 
*ELEMENTARY LESSONS IN HISTORICAL ENGLISH GRAJI[MAR, con

taining Accidence and Word-Formation. 1Smo. 2s. 6d. 
*HISTORICAL OUTLTh'ES OF ENGLISH ACCIDENCE, comprising Chapter• 

on the History and Development of the Language, and on Word-Formation. 
Ex. fcap. Svo. 6s. 

MORRIS and KELLNER.-HISTORICAL OUTLINES OF ENGLISH SYNTAX. 
By Rev. R. MoRRIS and Dr. L. KELLNER. [In preparation. 

NICHOL.-A SHORT HISTORY OF ENGLISH LITERATURE. By Prof. JoaN 
NrcaoL. GJ. Svo. [In preparation. 

OLIPHANT.-THE OLD AND MIDDLE ENGLISH. By T. L. KINGTON 
OLIPHANT. New Ed., revised and enlarged, of "The Sources or Standard 
English." New Ed. GJ. Svo. [In the Press. 

THE NEW ENGLISH. By the same. 2 vols. Cr. Svo. 21s. 
•PALGRAVE.-THE CHILDREN'S TREASURY OF LYRICAL POETRY. 

Selected and arranged, with Notes, by FRANCIS T. PALGRAVE. 18mo. 2s. 6d.. 
Also in Two Parts. 1s. each. 
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PATMORE.-THE CHILDREN'S GARLAND FROllf THE BEST POETS. 

Selected and arranged l>y CovENTRY PATMORE. Gl. Svo. 2s. (Globe Readings 
from Standard .Authors.) 

PLUTARCH.-Being a Selection from the Lives which illustrate Shakespeare. 
North's Translation. EJitcd, with Introductions, Notes, Index of Names, 
and Glossarial Index, l>y Prof. W. W. SKEAT, Litt.D. Cr. Svo. 6s. 

*RANSOME.-SHORT STUDIES OF SHAKESPEARE'S PLOTS. By Cnm 
RANSOME, Professor of Modern Histcry and Literature, Yorkshire College, 
Leeds. Cr. Svo. Ss. 6d. 

*RYLAND.-CHRONOLOGICAL OUTLINES OF ENGLISH LI'£ERATURE. 
By F. Rvu .. :m, M.A. Cr. Svo. 6s. 

SAINTSBURY.-A HISTORY OF ELIZABETHAN LITERATURE. 1560-1665. 
By GEORGE SAINTSBURY. Cr. Svo. 7s. 6d. 

SCOTT.-*LAY OF THE LAST MINSTREL, and THE LADY OF THE LAKE. 
Edited, with Introduction and Notes, by FRANCIS TURNER PALO RAVE. Gl. Svo. 
1s. (Globe Readings from Standard .Authors.) 

*THE LAY OF THE LAST MINSTREL. With I11troduction and Notes, by 
G. H. STUART, M.A., and E. H. ELLIOT, B.A. G!. Svo. Introduction and 
Canto I. 9d. sewed. Cantos I. to III. ls. Sd. Cantos IV. to VI. 1s. Sd. ; 
sewed, ls. [In the Press. 

*J\IARMION, and THE LORD OF THE ISLES. By F. T. PALGRAVE. Gl. 8vo. 
ls. (Globe Readings from Standard .Authors.) 

*MARMION. With Introduction and Notes, l>y JIIICBAEL llfACMILLA...'I, B.A. 
Gl. 8vo. Ss. ; sewed, 2s. 6d. 

THE LADY OF THE LAKE. By G. H. STUART, M.A. [In the Press. 
*ROKEBY. With Introduction and Notes, by llliCIIAEL llfACMILLAN, B.A. 

Gl. Svo. Ss. ; sewed, 2s. 6d. 
SHAKESPEARE.-• A SHAKESPEARIAN GRAMMAR. By Rev. E . A. ARnoTT, 

D.D. Gl. Svo. 6s. 
A SHAKESPEARE MANUAL. By F. G. FLEAY, M.A. 2d Ed. Ex. fcap. Svo. 

4s. 6d. 
*PRIMER OF SHAKESPERE. By Prof. DOWDEN. 18mo. 1s. 
*SHORT STUDIES OF SHAKESPEARE'S PLOTS. By CYRIL RANsOME, liLA. 

Cr. Svo. Bs. 6d. 
*THE TEMPEST. With Introduction and Notes, by K. DEIGHTON, late Principal 

of Agra College. Gl. 8vo. 1s. 9d. ; sewed, ls. 6d. 
*MUCH ADO ABOUT NOTHING. By the same. Gl. Svo. 1s. 9d.; sewed, 1s. 6d. 
AJIIIDSUMMERNIGHT'S DREAM. By the same. Gl. Svo. 1s. 9d.; sewed, 1s. 6d. 

*THE MERCHANT OF VENICE. By the same. Gl. Svo. 1s. 9d. ; sewed, 1s. 6d. 
*TWELFTH NIGHT. By the same. Gl. Svo. 1s. 9d. ; sewed, 1s. 6d. 
*THE WINTER'S TALE. By the same. Gl. Svo. 2s. ; sewed, 1s. 9d. 
*RICHABD n. By the same. Gl. Svo. ls. 9d. ; sewed, 1s. 6d. 
*KING JOHN. By the same. Gl. Svo. 1s. 9d.; sewed, ls. 6d. 
*HENRY V. By the same. GJ. Svo. ls. 9d. ; sewed, 1s. 6d. 
*RICHABD III. By C. H. TAWNEY, M.A., Principal and Professor of English 

Literature, Presidency College, Calcutta. Gl. Svo. 2s. 6d. ; sewed, 2s. 
CORIOLANUS. By K. DEIGHTON. Gl. Svo. 2s. 6d. ; sewed, 2s. [Februa?'y 1891. 

*JULIUS C.IESAR. By the same. GJ. Svo. 1s. 9d. ; sewed, 1s. 6d. 
*MACBETH. By the same. G!. Svo. ls. 9d. ; sewed, 1s. 6d. 
HAMLET. By the same. GJ. Svo. 2s. 6d. ; sewed, 2s. 

*OTHELLO. By the same. Gl. Svo. 2s. ; sewed, ls. 9d. 
*CYMBELINE. By the same. G!. Svo. 2s. 6d. ; sewed, 2s. 

*SONNENSCHEIN and MEIKLEJOHN.-THE ENGLISH METHOD OF 
TEACHING TO READ. By A. SONNENSCHEIN and J. M. D. MEIKLEJOHN, 
M.A. Fcap. Svo. 

COMPRISING: 

THE NURSERY BOOK, containing all the Two-Letter Words in tbe Lan
guage. ld. (Also in Large Type on Sheets for School Walls. 5s.) 

B 
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A SYNTHETIC FRENCH GRMHIAR FOR SCHOOLS. Cr. Svo. Bs. 6d. 
GRAMMAR A....'W GLOSSARY OF THE FRENCH LANGUAGE OF THE 

SEVENTEENTH CENTURY. Cr. Svo. [In preparation. 
MACMILLAN'S PRIMARY SERIES OF FRENCH READlliG BOOKS.-Edited by 

G. E. FASNACHT. With Illustrations, Notes, Vocabularies, and Exercises. 
Gl. Svo. 

FRENCH READINGS FOR CHILDREN. By G. E. FASNACHT. [In the Press. 
*CORNAZ-NOS ENFANTS ET LEURS AMIS. By EDITH HARVEY. ls. 6d. 
*DE MAISTRE-LA JEUNE SIBERIENNE ET LE LEPREUX DE LA CITE 

D'AOSTE. By STEPHL'<E BARLET, B.Sc. etc. ls. 6d. 
*FLORIAN-FABLES. By Rev. CHARLES YELD, liLA., Headmaster of University 

School, Nottingham. ls. 6d. 
*LA FONTAlliE-A SELECTION OF FABLES. By L. M. MORIARTY, B.A., 

Assistant Master .. t Harrow. 2s. 6d. 
LAMARTINE-JEANNE D'ARC. By M. DE G. VERRALL. [In preparation. 

*MOLESWORTH-FRENCH LIFE IN LETTERS. By Mrs. MoLESWORTH. 
ls. 6d. 

*PERRAULT-CONTES DE FEES. By G. E. FASNACHT. ls. 6d. 
MACMILLAN'S PROGRESSIVE FRENCH COURSE.-By G. E. FASNACHT. Ex. 

fcap. Svo. 
*FrnsT YEAR, containing Easy Lessons on the Regular Accidence. ls. 
*SECO~TD YEAR, containing an Elementary Grammar with copious Exerci!es, 

Notes, and Vocabularies. 2s. 
*THIRD YEAR, containing a Systematic Syntax, and Lessons in Composition. 

2s. 6d. 
THE TEACHER'S COMPANION TO MACMILLAN'S PROGRESSIVE FRENCH 

COURSE. With Copious Notes, Hints for Different Renderings, Synonyms 
Philological Remarks, etc. By G. E. FASNACHT. Ex. fcap. Svo. Each Y.,.;. 
4s. 6d. 

*MACMILLAN'S FRENCH COMPOSITION.-By G. E. FASNACHT. Ex. fcap. 
Svo. Part I. Elementary. 2s. 6d. Part II. Advanced. [In the Press. 

THE TEACHER'S COMPANION TO MACMILLAN'S COURSE OF FRENCH 
COMPOSITION. By G. E. FASNACHT. Part I. Ex. fcap. Svo. 4s. 6d. 

MACMILLAN'S PROGRESSIVE FRENCH READERS. By G. E. FASNACHT. Ex. 
fcap. Svo. 

*FIRST YEAR, containing Tales, Historical Extracts, Letters, Dialogues, Ballads, 
Nursery Songs, etc., with Two Vocabularies: (1) in the order of subjects; 
(2) in alphabetical order. With Imitative Exercises. 2s. 6d. 

*SECOND YEAR, containing Fiction in Prose and Verse, Historical and Descriptive 
Extracts, Essays, Lette"", Dialogues, etc. With Imitative Exercises. 2s. 6d. 

MACMILLAN'S FOREIGN SCHOOL CLASSICS. Edited by G. E. FASNACHT. 
lSmo. 

*CORNEILLE-LE CID. By G. E. FASNACHT. ls. 
*DUMAS-LES DEMOISELLES DE ST. CYR. By VICTOR 0GER, Lecturer at 

University College, Liverpool. ls. 6d. 
LA FONTAINE'S FABLES. Books I.- VI. By L. M. MORIARTY, B.A., 

Assistant Master at Harrow. [In preparation. 
*MOLrERE-L'AVARE. By the same. ls. 
*MOLrERE-LE BOURGEOIS GENTILHOMME. By the same. ls. 6d. 
*MOLLERE-LES FEM1tiES SAVANTES. By G. E. FASNACHT. ls. 
*MOLIERE-LE MISANTHROPE. By the same. ls. 
*MOLIERE-LE MEDECIN MALGRE LUI. By the same. ls. 
MOLIERE-LES PRECIEUSES RIDICULES. By the same. [In 1J1'eparation. 

*RACINE-BRITANNICUS. By E. PELLISSIER, M.A. 2s. 
*FRENCH READINGS FROM RmrAN HISTORY. Selected from various 

Authors, by C. COLBECK, M.A., Assistant Master at Harrow. 4s. 6d. 
*SAND, GEORGE-LA MA,RE AU DIABLE. By W. E. RussELL, M.A., 

Assistant Master at Haileybury. ls. 
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*BANDEAU, JULES-MADEMOISELLE DE LA SEIGLilllRE. By H. 0 
STEEL, .Assistant Master at Winchester. ls. 6d. 

TRIERS'S HISTORY OF THE EGYPTIAN EXPEDITION. By Rev. H. A. 
BuLL, M.A., formerly .Assistant Master at Wellington. [In prepamtion. 

*VOLTAIRE-CHARLES XII. By G. E. FASNACTIT. Ss. 6d, 
*MASSON.-A COMPENDIOUS DICTIONARY OF THE FRE::<CH LANGUAGE. 

Adapted from the Dictionaries of Professor A. ELWALL. By GusTAVE MAssoN, 
Cr. Svo. 6s. 

MOLrERE.-LE M.ALADE IMAGINAIRE. With Introduction and Notes, by F. 
TARVER, M.A., .Assistant Master at Eton. Fcap. Svo. 2s. 6d. 

*PELLISSIER.-FRENCH ROOTS AND THEIR FAMILIES. A Synthetic 
Vocabulary, based upon Derivations. By E. PELLISSIER, M.A., .Assistant 
Master at Clifton College. Gl. 8vo. 6s. 

GERMAN. 
BEHA.GEL.-THE GERMAN LANGUAGE. By Dr. 0Tro BEHAGEL. Translated 

by EMIL TRECHMANN, B.A., Ph.D., Lecturer in Modern Literature in the 
University of Sydney, N.S.W. Gl. Svo. [In the Press. 

HUSS.-A SYSTEM OF ORAL INSTRUCTION IN GERMAN, by means of 
Progressive Illustrations and Applications of the leading Rules of Grammar. 
By H. C. 0 . Huss, Ph.D. Cr. Svo. 5s. 

MACMILLAN'S PROGRESSIVE GERMAN COURSE. By G. E. FASNACHT. Ex. 
fcap. Svo. 

*FIRST YEAR. Easy lessons and Rules on the Regular Accidence. ls. 6d. 
*SECOND YEAR. Conversational Lessons in Systematic Accidence and Elementary 

Syntax. With Philological Illustrations and Etymological Vocabulary. 
3s. 6d. 

THIRD YEAR. [In the Press. 
TEACHER'S COMPANION TO MACMILLAN'S PROGRESSIVE GERMAN 

COURSE. With copious Notes, Hints for Different Renderings, Synonyms, 
Philological Remarks, etc. By G. E. FASNACHT. Ex. fcap. Svo. FIRST YEAR, 
4s. 6d. SECOND YEAR. 4s. 6d. 

MACMILLAN'S GERMAN COMPOSITION. By G. E. FASNACHT. Ex. fcap. Svo. 
*I. FIRST COURSE. Parallel German-English Extracts and Parallel English

German Syntax. 2s. 6d. 
TEACHER'S COMPANION TO MACMILLAN'S GERMAN COMPOSITION. 

By G. E. FASNACHT. FIRST CoURSE. Gl. Svo. [In the Press. 
MACMILLAN'S PROGRESSIVE GERMAN READERS. By G. E. FASNACHT. Elx. 

fcap. Svo. 
*FIRST YEAR, containing an Introduction to the German order of Words, with 

Copious Examples, extracts from German Authors in Prose and Poetry; Notes, 
and Vocabularies. 2s. 6d. 

MACMILLAN'S PRIMARY SERIES OF GERMAN READING BOOKS. Edited 
by G. E. FASNACHT. With Notes, Vocabularies, and Exercises. Gl. 8vo. 

*GRU1M-KINDER UND HAUSMARCHEN, By G. E. FASNACHT. 2s. 6d. 
*HAUFF-DIE KARAVANE. By HERMAN lliaER, Ph.D., Lecturer in the 

Owens College, Manchester. Bs. 
*SCHMID, CHR. VON-H. VON EICHENFELS. By G. E. FASNACHT, 2s. 6d. 

MACMILLAN'S FOREIGN SCHOOL CLASSICS.-Edited by G. E. FASNACHT. 18mo. 
FREYTAG (G.}-DOKTOR LUTHER. By F. STORR, M.A., Headmaster of the 

Modern Sid'h Merchant Taylors' School. [In preparatian. 
*GOETHE-GOTZ VON BERLICHINGEN. By H. A. BuLL, M.A., .Assistant 

Master at Wellington. 2s. 
*GOETHE-FAUST. PART I., followed by an Appendix on PART II. By JANE 

LEE, Lecturer in German Literature at Newnham College, Cambridge. 4s. 6d. 
*HEINE-SELECTIONS FROM THE REISEBILDER AND OTHER PROSE 

WORKS. By 0. COLBECK, M.A., .Assistant Master at Harrow. 2s. 6d. 
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LESSING-MINNA VONBARNHELM. ByJAUF1l SmE, M.A. [Inpreparation. 
*SCHILLER-SELECTIONS FROM SCHILLER'S LYRICAL POEMS. With a 

llfemoir of Schiller. By E. J. TURNER, B.A., and E. D. A. ll!oRSHEAD, M.A., 
Assistant Masters at Winchester. 2s. 6d. 

*SCHILLER-DIE JUNGFRAU VON ORLEANS. By JOSEPH GosTWICK. 2s. 6d. 
*SCHILLER-MARIA STUART. By C. SHELDON, D.Lit., of the Royal Academ· 

ical Institution, Belfast. 2s. 6d. 
*SCHILLER-WILHELM TELL. By G. E. FASNACHT. 2s. 6d. 
*SCHILLER-WALLENSTElL'I. Part I. DAS LAGER. By H. B. COTTERILL, 

liLA. 2s. 
*UHLAND-SELECT BALLADS. Adapted as a First Easy Reading Book for 

Beginners. With Vocabulary. By G. E. FASNACHT. ls. 
*PYLODET.-NEW GUIDE TO GERMAN CONVERSATION; containing an .Alpha· 

betical List of nearly 800 Familiar Words; followed by Exercises, Vocabulary 
of Words in frequent use, Familiar Phrases and Dialogues, a Sketch of German 
Literature, Idiomatic Expressions, etc. By L. PvLODET. 18mo. 2s. 6d. 

WHITNEY.-A COMPENDIOUS GERMAN GRAllfMAR. By W. D. WmTNEv, 
Professor of Sanskrit and Instructor in :Modern Languages in Yale College. 
Cr. Svo. 4s. 6d. 

A GERMAN READER IN PROSE AND VERSE. By the same. With Notes 
and Vocabulary. Cr. 8vo. 5s. 

*WHITNEY and EDGREN.-A COMPENDIOUS GERliAN AND 'ENGLISH 
DICTIONARY, with Notation of Correspondences and Brief Etymologies. By 
Prof. W. D. WHITNEY, assisted by A. H. EDGREN. Cr. Svo. 7s. 6d. 

THE GERMAN-ENGLISH PART, separately, 5s. 

MODERN GREEK. 

VINCENT and DICKSON.-HANDBOOK TO MODERN GREEK. By Sir EDGAR 
VINCEL.'<T, K.C.M.G., and T. G. DICKSON, M.A. With Appendix on the relation 
of Modern and Classical Greek by Prof. JEBB. Cr. Svo. 6s. 

ITALIAN. 

DANTE.-THE PURGATORY OF DANTE. With Translation and Notes, by A. J. 
BUTLER, liLA. Cr. 8vo. 12s. 6d. 

THE PARADISO OF DANTE. With Translation and Notes, by the same. 
Cr. 8vo. 12s. 6d. 

READINGS ON THE PURGATORIO OF DAi"TE. ChieHy based on the Com· 
mentary of Benvenuto Da Imola. By the Ron. W. WARREN VE&'<ON, M.A. 
With an Introduction by the Very Rev. the DEAN OF ST. PAUL's. 2 vols. 
Cr. Svo. 24s. 

SPANISH. 
OALDERON.-FOUR PLAYS OF CALDERON. With Introduction and Notes. 

By N ORlfL"< li!AcCoLL, M.A. Cr. 8vo. 14s. 
The four plays here given are E! Principe Oonstante, La Vida es Sueno, E! .A.!ca!d~ 

de Za!amea, and E! Escondido y La Tapada. 
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MATHEMATICS. 
A.rlthmetlc, Book-keeping, Algebra, Euclid and Pure Geometry, Geometrical 

Drawing, Mensuration, Trigonometry, Analytical Geometry (Plane and 
Solid), Problems and Questions In Mathematics, Higher Pure Mathe
matics, Mechanics (Statics, Dynamics, Hydrostatics, Hydrodynamics: see 
also Physics), Physics (Sound, Light, Heat, Electricity, Elasticity, Attrac
tions, &c.), Astronomy, Historical. 

ARITHMETIC. 
•ALDIS.-THE GREAT GIANT ARITHMOS. A most Elementary Arithmetic 

for Children. By lliRY STEA.DM:AN ALDis. Illustrated. Gl. Svo. 2s. 6d. 
ARMY PRELIMINARY EXAMINATION, SPECIMENS OF PAPERS SET AT 

THE, 1882-89.-With Answers to the Mathematical Questions. Subjects: 
Arithmetic, Algebra, Euclid, Geometrical Drawing, Geography, French, 
English Dictation. Cr. 8vo. 3s. 6d. 

*BRADSHAW.-A COURSE OF EASY ARITHMETICAL EXAMPLES FOR 
BEGINNERS. By J. G. BRADSHAW, B.A., Assistant Master at Clifton College. 
Gl. Svo. 2s. With Answers, 2s. 6d. 

•BROOKSMITH.-ARITHMETIC IN THEORY AND PRACTICE. By J. BROOK· 
SMITH, M.A. Cr. 8vo. 4s. 6d. KEY. Crown Svo. lOs. 6d. 

*BROOKSMITH.-ARITHMETIC FOR BEGINNERS. By J. and E. J. BROOK· 
SMITH. Gl. 8VO. ls. 6d. 

CANDLER.-HELP TO ARITHMETIC. Designed for the use of Schools. By IL 
CANDLER, Mathematical Master of Uppingham School. 2d Ed. Ex. fcap. Svo. 
2s. 6d. 

*DALTON.-RULES AND EXAMPLES L.'T ARITHMETIC. By the Rev. T. DAL· 
roN, M.A., Assistant Master at Eton. New Ed., with Answers. lSmo. 2s. 6d. 

*GOYEN.-HIGHER ARITHMETIC AND ELEMENTARY MENSURATION. 
By P. GoYEN, Inspector of Schools, Dunedin, New Zealand. Cr. Svo. 5s. 

*HALL and KNIGHT.-ARITHMETICAL EXERCISES AND EXAMINATION 
PAPERS. With an Appendix containing Questions in LoGARITHMS and 
MENSURATION. By H. S. HALL, M.A., Master of the Military and Engineering 
Side, Clifton College, and S. R. KNIGHT, B.A. Gl. Svo. 2s. 6d. 

LOCK.-Works by Rev. J. B. LocK, M.A., Senior Fellow and Bursar of Gonville 
and Caius College, Cambridge. 

*ARITHMETIC FOR SCHOOLS. With Answers and 1000 additional Examples 
for Exercise. Bd Ed., revised. Gl. Svo. 4s. 6d. Or in Two Parts :
Part I. Up to and including Practice. 2s. Part II. With 1000 additional 
Examples for Exercise. Bs. KEY. Cr. Svo. lOs. 6d. 

*ARITHMETIC FOR BEGINNERS. A School Class. Book of Commercial Arith
metic. Gl. Svo. 2s. 6d. KEY. Cr. Svo. Ss. 6d. 

*A SHILLING BOOK OF ARITHMETIC, FOR ELEMENTARY SCHOOLS. 
18mo. ls. With Answers. ls. 6d. 

*PEDLEY.-EXERCISES IN ARITHMETIC for the Use of Schools. Containing 
more than 7000 original Examples. By S.u.o:uEL PEDLEY. Cr. Svo. 5s. 

Also in Two Parts, 2s. 6d. each. 
SMITH.-Works by Rev. BARNARD SMITH, liLA., late Fellow and Senior Bursar of 

St. Peter's College, Cambridge. 
ARITHMETIC AND ALGEBRA, in their Principles and Application; with 

numerous systematically arranged Examples taken from the Cambridge Exam
ination Papers, with especial reference to the Ordinary Examination for the 
B.A. Degree. New Ed., carefully revised. Cr. Svo. lOs. 6d. 
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'ARITHMETIC FOR SCHOOLS. Cr. Svo. 4s. 6d. KEY. Cr. Svo. 4s. 6d. 
EXERCISES IN ARITHMETIC. Cr. Svo. 2s. With Answers, 2s. 6d. An

swers separately, Gd. 
SCHOOL CLASS-BOOK OF ARITIIl'tfETIC. 18mo. 3s. Or separately, in 

Three Parts, ls. each. KEYS. l'arts I., II., am! III., 2s. Gd. each. 
SHILLING BOOK OF ARITHMETIC. lSmo. Or separately, Part I., 2d. ; 

Part II., 3d.; Part III., 7d. Answers, 6d. KEY. 18mo. 4s. 6d. 
*THE SAME, with Answers. lSmo, cloth. ls. 6d. 
EXAMINATION PAPERS L."f ARITIDfETIC. 18mo. ls. 6d. The Same, 

with Answers. lSmo. 2s. Answer•, 6d. KEY. lSmo. 4s. 6d. 
THE METRIC SYSTEM OF ARITHMETIC, ITS PRINCIPLES AND APPLI

CATIONS, with Numerous Examples. 18mo. 3d. 
A CHART OF THE METRIC SYSTEl't!, on a Sheet, size 42 in. by 34 in. on 

Roller. 8s. 6d. Also a Small Chart on a Card. Price ld. 
EASY LESSONS_IN ARITHMETIC.!. combining Exercises in Reading, Writing, 

Spelling, and D1ctation. Part I. ur. Svo. 9d. 
EXAMINATION CARDS IN ARITHMETIC. With Answers and Hints. 
Standards I. and II., in box, ls. Standards III., IV., and V., in boxes, ls. each. 

Standard VI. in Two Parts, in boxes, ls. each. 
A and B papers, of nearly the same difficulty, are given so as to prevent copying, 

and the colours of the A and B papers differ in each Standard, and from those of 
every other Standard, so that a master or mistress can see at a glance whether the 
children have the proper papers. 

BOOK-KEEPING. 
*THORNTON.-FIRST LESSONS IN BOOK-KEEPING. By J. THORNTON. Cr. 

Bvo. 2s. 6d. KEY. Oblong 4to. lOs. 6d. 
*PRIMER OF BOOK-KEEPING. 18mo. ls. KEY. Demy Svo. 2s. 6d. 

ALGEBRA. 
*DALTON.-RULES AND EXAMPLES IN ALGEBRA. By Rev. T. DALTON, 

Assistant Master at Eton. Part I. lSmo. 2s. KEY. Cr. Svo. 7s. 6d. 
Part II. lSmo. 2s. 6d. 

HALL and KNIGHT.-Works by H. S. HALL, M.A., Master of the Military and 
Engineering Side, Clifton College, and S. R. KNIGHT, B.A. 

*ELEMENTARY ALGEBRA FOR SCHOOLS. 6th Ed., revised and corrected. 
Gl. Bvo, bound in maroon coloured cloth, Ss. 6d. ; with Answers, bound in 
green coloured cloth, 4s. 6d. KEY. Ss. 6d. 

*ALGEBRAICAL EXERCISES AND EXAMINATION PAPERS. To accom
pany ELEMENTARY ALGEBRA. 2d Ed., revised. Gl. Svo. 2s. 6d. 

*HIGHER ALGEBRA. 3d Ed. Cr. Svo. 7s. 6d. KEY. Cr. Svo. lOs. 6d. 
*JONES and CHEYNE.-ALGEBRAICAL EXERCISES. Progressively Ar-

ranged. By Rev. C. A. JoNEs and C. H. CHEYNE, l\I.A., late Mathematical 
Masters at Westminster School. 18mo. 2s. 6d. 

KEY. By Rev. W. FAILES, M.A., Mathematical llfaster at Westminster School. 
Cr. Svo. 7s. 6d. 

SMITH.-ARITIDfETIC AND ALGEBRA, in their Principles and Application; 
with numerous systematically arranged Examples taken from the Cambridge 
Examination Papers, with especial reference to the Ordinary Examination for 
the B.A. Degree. By Rev. BARNARD SMITH, llf.A. New Edition, carefully 
revised. Cr. Svo. lOs. 6d. 

SMITH.-Works by CHARLES SMITH, llf.A., Master of Sidney Sussex College, 
Cambridge. 

*ELEMENTARY ALGEBRA. 2d Ed., revised. Gl. Svo. 4s. 6d. 
*A TREATISE ON ALGEBRA. 2d Ed. Cr. Svo. 7s. 6d. KEY. Cr. Svo. lOs. 6d. 
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TODHUNTER.-Works by IsAAC ToDHUNTER, F.R.S. 
*ALGEBRA FOR BEGINNERS. l8mo. 2s. 6<\. KEY. Cr. Svo. 6s. 6d. 
*ALGEBRA FOR COLLEGES A..'<D SCHOOLS. Cr. Svo. 7s. 6d. KEY. Cr. 

Svo. lOs. 6d. 

EUCLID AND PURE GEOMETRY. 
COOKSHOTT and WALTERS.-A TREATISE ON GEOMETRICAL CONICS. 

In accordance with the Syllabus of the Association for the Improvement of 
Geometrical Teaching. By A. CocKSllOTT, M.A., Assistant Master at Eton, 
and Rev. F. B. WALTERS, M.A., Principal of King William's College, Isle of 
Man. Cr. Svo. 5s. 

OONSTABLE.-GEOMETRICAL EXERCISES FOR BEGINNERS. By SAMUEL 
CoNSTABLE. Cr. Svo. Ss. 6d. 

OUTHBERTSON.-EUCLIDIAN GEOMETRY. By FRANcrs CuTHBERTSON, M.A., 
LL.D. Ex. fcap. Svo. 4s. 6d. 

DAY.-PROPERTIES OF CONIC SECTIONS PROVED GEOMETRICALLY. 
By Rev. H. G. DAY, M.A. Part I. The Ellipse, with an ample collection of 
Problems. Cr. Svo. Ss. 6d. 

DODGSON.-Works by CHARLES L. DonosoN, M.A., Student and late Mathematical 
Lecturer, Christ Church, Oxford. 

EUCLID, BOOKS I. AND II. 6th Ed., with words substituted for the Alge· 
braical Symbols used in the lst Ed. Cr. Svo. 2s. 

EUCLID AND HIS MODERN RIVALS. 2d Ed. Cr. Svo. 6s. 
CURIOSA MATHEMATICA. Part I. A New Theory of Parallels. 3d Ed. 

Cr. Svo. 2s. 
DREW.-GEOMETRICAL TREATISE ON CONIC SECTIONS. By W. H. 

DREW, 1\f.A. New Ed., enlarged. Cr. 8vo. 5s. 
DUPUIS.-ELEllfENTARY SYNTHETIC GEOMETRY OF THE POINT, LINE 

AND CIRCLE IN THE PLANE. By N. F. DUPUIS, M.A., Professor of Pure 
Mathematics in the University of Queen's College, Kingston, Canada. Gl. Svo. 
4s. 6d. 

*HALL and STEVENS.-.A. TEXT-BOOK OF EUCLID'S ELEMENTS. In
cluding Alternative Proofs, together with additional Theorems and Exercises, 
classified and arranged. By H. S. HALL, M.A., and F. H. STEVENS, M.A., 
Masters of the Militory and Engineering Side, Clifton College. Gl. Svo. Book 
I., ls.; Books I. and II., ls. 6d.; Books I.-IV., Ss.; Books III.-IV., 2s.; Books 
V.-VI. and XI., 2s. 6d.; Books I.-VI. and XI., 4s. 6cl.; Book XI., ls. 

[KEY. In preparation. 
HALSTED.-THE ELEMENTS OF GEO~IETRY. By G. B. HALSTED, Professor 

of Pure and Applied Mathematics in the University of Texas. Svo. 12s. 6d. 
HAYWARD.-THE ELEMENTS OF SOLID GEOMETRY. By R. B. HAYWARD, 

liLA., F.R.S. Gl. Svo. Ss. 
LOOK.-EOCLID FOR BEGINNERS. Being an Introduction to existing Text-

Books. By Rev. J. B. LocK, M.A. [In preparation. 
MILNE and DAVIS.-GE011ETRICAL CONICS. Part I. The Parabola. By 

Rev. J. J. MILNE, M.A., and R. F. DAvis, ~LA. Cr. Svo. 2s. 
RICHARDSON.-THE PROGRESSIVE EUCLID. Books I. and II. With Notes 

Exercises, and Deductions. Edited by A. T. RrCHARDSON, :M.A., Senior Mathe: 
matical Master at the Isle of Wight College. Illustrated. Gl. Svo. [In the Press. 

SYLLABUS OF PLANE GEOMETRY (corresponding to Euclid, Books I.-VI.}-
Prepared by the Association for the Improvement of Geometrical Teaching. 
Cr. 8vo. ls. 

SYLLABUS OF MODERN PLANE GEOMETRY.-Preparcd by the Association 
for the Improvement of GeometTical Teaching. Or. Svo. Sewed. ls. 

*TODHUNTER.-THE ELEME~'TS OF EUCLID. By I TomiUNTER F R S 
lSmo. Ss. od. Books I. and II. ls. KEY. Cr. Svo. . 6s. 6d. ' . . . 

WILSON.-Works by Rev. J. M. WILSON, M . .A.., formerly Headmaster of Clifton 
College. 

ELEMEI;<TARY. GE011ETRY. BOOKS I.-V. Contoining the Subjects of 
Euclid s first Six Books. Followmg the Syllabus of tbe Geometrical Associa
tiOn. Ex. fcap. Svo. 4s. 6d. 
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WILSON.-Works by Rev. J. 1\I. WILSON-rontimiCd. 
SOLID GEOMETRY AND CONIO SECTIONS. With Appendices on Trans

versals and Hannonic Dinsion. Ex. fcap. Svo. Ss. 6d. 

GEOMETRICAL DRAWING. 
EAGLES.-CONSTRUCTIVE GEOMETRY OF PLANE CURVES. lly T. H. 

EAGLEs, M.A., Instructor in Geometrical Drawing and Lecturer in Architecture 
at the Royal Indian Engineering College, Cooper's Hill. Cr. Svo. l2s. 

EDGAR and PRITCHARD.- NOTE- BOOK ON PRACTICAL SOLID OR 
DESCRIPTIVE GEOMETRY. Containing Problems with help for Solutions. 
By J. H. EDGA.R and G. S. PRITCHARD. 4th E<l., revised by A. MEEZE. Gl. 
Svo. 4s. 6d. 

*KITCHENER.-A GEOlliETRICAL NOTE-BOOK. Containing Easy Problems in 
Geometrical Drawing preparatory to the Study of Geometry. For the Use of 
Schools. By F. E. KITCHEKER, liLA., Headmaster of the Newcastle-under
Lynne High School. 4to. 2s. 

MILLAR.-ELEMENTS OF DESCRIPTIVE GEOMETRY. By J. B. MILLAR, 
Civil Engineer, Lecturer on Engineering in the Victoria UniYersity, Manchester. 
2d Ed. Cr. 8vo. 6s. 

PLANT.-PRACTICAL PLANE AND DESCRIPTIVE GEOMETRY. lly E. C. 
PLANT. Globe 8vo. (In preJ>aration. 

MENSURATION. 
STEVENS.-ELEMENTARY MENSURATION. With Exercises on the l\Iensnra

tion of Plane and Solid Fignres. By F. H. STEVENS, M.A. Gl. Svo. 
[In p1'<1Jaration. 

TEBAY.-ELEMENTARY MENSURATION FOR SCHOOLS. By S. TERAY. 
Ex. fcap. Svo. Ss. 6d. 

*TODHUNTER.-1\iENSURATION FOR BEGINNERS. By Isuc ToDHUNTER, 
F.R.S. 18mo. 2s. 6d. KEY. By Rev. FR. L. McCARTHY. Cr. Svo. 7s. 6d. 

TRIGONOMETRY. 
BEASLEY.-AN ELEMENTARY TREATISE ON PLA.J.'IE TRIGONOMETRY. 

With Examples. By R. D. BEASLEY, M.A. 9th Ed., revised and enlarged. 
Cr. Svo. Ss. 6d. 

BOTTOMLEY.-FOUR-FIGURE lliATHEMATICAL TABLES. Comprising Log
arithmic and Trigonometrical Tables, and Tables of Squares, Square Roots, 
and Reciprocals. By J. T. BoTTOMLEY, lii.A., Lectnrer in Natnral Philosophy 
in the University of Glasgow. Svo. 2s. 6d. 

HAYWARD.-THE ALGEBRA OF CO-PLANAR VECTORS AND TRIGONO
lliETRY. By R. B. HAYWARD, M.A., F.R.S., Assistant Master at Harrow. 

[In preparation. 
JOHNSON.-A TREATISE ON TRIGONOMETRY. By W. E. JoHNsoN, M.A., 

late Scholar a.nd Assistant Mathematical Lecturer at Ring's College, Cam
bridge. Cr. Svo. Ss. 6d. 

LEVETT and DAVISON.-ELEllfENTS OF TRIGONOMETRY. By RAWDON 
LEVETT and CHARLES DAvisON, Assistant Masters at King Edward's School, 
Birmingham. [In the Press. 

LOCK.-Works by Rev. J. B. LocK, M.A., Senior Fellow and Bursar of Gonville 
and Cains College, Cambridge. 

*TRIGONOMETRY FOR BEGINNERS, as far as the Solution of Triangles. Sd 
Ed. Gl. Svo. 2s. 6d. KEY. Cr. Svo. 6s. 6d. 

*ELEMENTARY TRIGONOMETRY. 6th Ed, (in this edition the chapter on 
logarithms has been carefully revised). GJ. Svo, 4s. 6d. KEY. Cr. Svo. Ss. 6d. 

HIGHER TRIGONOMETRY. 5th Ed. Gl. Svo. 4s. 6d. Both Parts complete 
in One Volume. Gl. Svo. 7s. 6d. 

TRIGONOMETRY OF ONE ANGLE. Gl. Svo. [January 1891. 
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M'CLELLAND a.nd PRESTON. -A TREATISE ON SPHERICAL TRIGON 
lllETRY. With applications to Spherical Geometry and numerous Example 
By W. J. M'CLELLAND, JIL..l., Principal of the Incorporated Society's Scho 
Santry, Dublin, and T. PRESTON, M.A. Or. Svo. Ss. 6<1., or: Part I. To ti 
End or Solution of Triangles, 4s. 6d. Part II., 5s. 

MATTHEWS.-MANUAL OF LOGARITH~fS. By G. F. MATTHEws, B.A. Sv 
5s. net. 

PALMER.-TEXT·BOOK OF PRACTICAL LOGARITllllfS AND ~'IUGON 
li!ETRY. By J. H. PALliiER, Headmaster, R.N., H.M.S. Cambridge, Deyo 
port. Gl. Svo. 4s. 6d. 

SNOWBALL.-THE ELEMENTS OF PIJANE AND SPHERICAL TRIGON 
llfETRY. By J. 0. SNOWBALL. Hth Ed. Cr. Svo. 7s. Gd. 

TODHUNTER.-Works by IsAAc TODHUNTER, F.R.S. 
TRIGO:<!m1ETRY FOR BEGINNERS. 18mo. 2s. 6d. KEY. Or. Svo. Ss. 6 
PLANE TRIGONOMETRY. Cr. Svo. 5s. KEY. Or. Svo. lOs. 6d. 

[A New Edition, revised by R. W. HoGo, liLA. In the Pres 
A TREATISE ON SPHEIUCAL TRIGONOMETRY. Cr. Svo. 4s. 6d. 

WOLSTENHOLME.-EX..UlPLES FOR PRACTICE IN THE USE OF SEVE 
FIGURE LOGARITHMS. By JosEPH WoLSTENHOLME, D.Sc., late Profess 
of Mathematics in the Royal Indian Engineering Coli., Cooper's Hill. Sv 
5s. 

ANALYTICAL GEOMETRY (Plane and Solid). 
DYER.-EXERCISES IN ANALYTICAL GEOMETRY. By J. M. DYER, M. 

Assistaut Master at Eton. Illustrated. Cr. Svo. 4s. 6d. 
FERRERS.-AN ELEMENTARY TREATISE ON TRILINEAR CO·ORDI 

ATES, the Method of Reciprocal Polars, and the Theory of Projectors. B 
the Rev. N. U. F'ERRERS, D.D., F.R.S., Master of Gonville and Caius Colleg 
Cambrioge. 4th Ed., revised. Cr. svo. 6s. 6d. 

FROST.-Works by PERCIVAL FROST, D.Sc., F.R.S., Fellow and Mathematic 
Lecturer at King's College, Cambridge. 

AN ELEMENTARY TREATISE ON CURVE TRACING. Svo. 12s. 
SOLID GEOMETRY. 3d Ed. Demy Svo. 16s. 
HINTS FOR THE SOLUTION 0'1 PROBLEMS in the Third Edition of SOLI 

GEOMETRY. Svo. Ss. 6<1. 
JOHNSON.-CURVE TRACING IN CARTESIAN CO·ORDINATES. By 

WooLSEY JOHNSON, Professor of Mathematics at the U.S. Naval Academ 
Annapolis, Maryland. Cr. Svo. 4s. 6d. 

M'CLELLAND.-THE GEOMETRY OF THE CIRCLE. By W. J. M'CLELLAN 
M.A. [In tlte Pres 

PUCKLE.-AN ELEMENTARY TREATISE ON CONIC SECTIONS AND A 
GEBRAIC GEOMETRY. With .Numerous Examples and Hints for their Sol 
tion. By G. H. PucKLE, M.A. 5th Ed., revised and enlarged. Cr. Sv 
7s. 6d. 

SMITH.-Works by CHARLES SMITH, M.A., Master of Sidney Sussex Colleg 
Cambridge. 

CONIC SECTIONS. 7th Ed. Cr. Svo. 7s. 6d. 
SOLUTIONS TO CONIC SECTIONS. Cr. Svo. lOs. 6<1. 
AN ELEMENTARY TREATISE ON SOLID GEOlllETRY. 2d Ed. Or. Sv 

9s. 6d. 
TODHUNTER.-Works by IsA.,c ToDHUNTER, F.R.S. 

PL.Al-."E CO-ORDINATE GEOMETRY, as applied to the Straight Line and th< 
Conic Sections. Cr. Svo. 'l,<!. 6d. 

KEY. By C. W. BouRNE, M.A., Headmaster of King's College School. Cr. Svo 
lOs. 6d. 

EXAMPLES OF ANALYTICAL GEOMETRY OF THREE DIMENSIONS 
New Ed., revised. Cr. Svo. 4s. 
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PROBLEMS AND QUESTIONS IN 
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ARMY PRELIMINARY EXAMINATION, 1882-1889, Specimens of Papers set at 
the. With Answers to the Mathematical Questions. Subjects: Arithmetic, 
Algebra, Euclid, Geometrical Drawing, Geography, French, English Dictation. 
Cr. Svo. 3s. 6d. 

CAMBRIDGE SENATE-HOUSE PROBLEMS AND RIDERS, WITH SOLU
TIONS:-

1875-PROBLEMS AND RIDERS. By A. G. GREENHILL, F.R.S. Cr. 8vo. Ss. 6d. 
1878-SOLUTIONS OF SENATE-HOUSE PROBLEMS. By the Mathematical 

Moderators and Examiners. Edited by J. W. L. GLAISHER, F.R.S., Fellow of 
Trinity College, Cambridge. 12s. 

CHRISTIE.-A COLLECTION OF ELEMENTARY TEST-QUESTIONS IN PURE 
AND MIXED MATHEMATICS; with Answers and Appendices on Synthetic 
Division, and on the Solution of Numerical Equations by Horner's Method. 
By JAMEs R. CHRISTIE, F.R.S. Cr. Svo. 8s. 6d. 

CLITFORD.-MATHEMATICAL PAPERS. By W. K. CLIFFORD. Edited by R. 
TucKER. With an Introduction by H. J. STEPHEN SMITH, M.A. 8vo. 30s. 

MILNE.-Works by Rev. JoHN J. MILNE, Private Tutor. 
WEEKLY PROBLEM PAPERS. With Notes intended for the use of Students 

preparing for Mathematical Scholarships, am! for Junior Members of the Uni· 
versities who are reading for Mathematical Honours. PottJ Svo. 4s. 6d. 

SOLUTIONS TO WEEKLY PROBLEM PAPERS. Cr. 8vo. lOs. 6d. 
COMPANION TO WEEKLY PROBLEM PAPERS. Cr. 8vo. lOs. 6d, 

SANDHURST MATHEMATICAL PAPERS, for admission into the Royal Military 
College, 1881-1889. Edited by E. J. BROOKSMITH, B.A., Instructor in Mathe. 
matics at the Royal Military Academy, Woolwich. Cr. Svo. 3s. 6d. 

WOOLWICH MATHEMATICAL PAPERS, for Admission into the Royal Military 
Academy, Woolwich, 1880-1888 inclusive. Edited by E. J. BROOKSMITH, B.A. 
Cr. 8vo. 6s. 

WOLSTENHOLME.-Works by JosEPH WoLSTENHOLME, D.Sc., late Professor of 
Mathematics in the Royal Engineering Coli., Cooper's Hill. 

MATHEMATICAL PROBLEMS, on Subjects included in the First and Second 
Divisions of the Schedule of Subjects for the Cambridge Mathematical Tripos 
Examination. New Ed., greatly enlarged. 8vo. 18s. 

EXAMPLES FOR PRACTICE IN THE USE OF SEVEN -FIGURE LOG· 
ARITHMS. 8vo. 5s. 

HIGHER PURE MATHEMATICS. 
AIRY.-Works by Sir G. B. AIRY, K.C.B., formerly Astronomer-Royal. 

ELEMENTARY TREATISE ON PARTIAL DIFFERENTIAL EQUATIONS. 
With Diagrams. 2d Ed. Cr. 8vo. 5s. 6d. 

ON THE ALGEBRA.! CAL AND NUMERICAL THEORY OF ERRORS OF 
OBSERVATIONS AND THE COMBINATION OF OBSERVATIONS. 
2d Ed., revised. Cr. 8vo. 6s. 6d. 

BOOLE.-THE CALCULUS OF FINITE DIFFERENCES. By G. BooLE. 3d Ed., 
revised by J. F. MouLTON, Q.C. Cr. Svo. lOs. 6d. 

CARLL.-ATREATISE ON THE CALCULUS OF VARIATIONS. By LEWIS B. 
CARLL. Arranged with the purpose of Introducing, aa weli as Illustrating, its 
Principles to the Reader by means of Problems, and Designed to present in all 
Important Particulars a Complete View of the Present State of the Science. 
Svo. 2ls. 

EDWARDS.-THE DIFFERENTIAL CALCULUS. By JosEPH EDWARDS, M.A. 
With Applications and numerous Examples. Cr. Svo. lOs. 6d. 

FERRERS.-AN ELEMENTARY TREATISE ON SPHERICAL HARMONICS, 
AND SUBJECTS CONNECTED WITH THEM. By Rev. N. M. FERRERS, 
D. D., F.R.S., Master of Gonville and Caiua College, Cambridge. Cr. 8vo. 7s. 6d. 
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FORSYTH.-A TREATISE ON DIFFERENTUL EQUATIONS. By ANDREW 
RussELL FoRSYTH, F.R.S., Fellow and Assistant Tutor of Trinity College, 
Cambridge. 2d Ed. Svo. 14s. 

FROST.-AN ELEMENTARY TREATISE ON CURVE TRACING. By PERCIVAL 
FROST, M.A., D.Sc. Svo. 12s. 

GRAHAM.-GEOMETRY OF POSITION. By R. H. GRATIA."· Illustrated. 
Cr. Svo. [January 1891. 

GREENHILL.-DIFFERENTIAL AND INTEGRAL CALCULUS. By A. G. 
GREENHILL, Professor of Mathematics to the Senior Class of Al·ti!lery Officers, 
Woolwich. New Ed. Cr. Svo. 7s. 6d. 

APPLICATIONS OF ELLIPTIC FUNCTIONS. By the same. [In the P>·ll1ls. 
JOHNSON.-Works by WILLIAM WooLSEY JoHNSON, Professor of Mathematics at 

the U.S. Naval Academy, Annapolis, Maryland. 
INTEGRAL CALCULUS, an Elementary Treatise on the. Founded on the 

Method of Rates or Fluxions. Svo. 9s. 
CURVE TRACING IN CARTESIAN CO-ORDINATES. Cr. Svo. 4s. 6d. 
A TREATISE ON ORDINARY A.c'!D DIFFERENTIAL EQUATIONS. Ex. cr. 

Svo. l5s. 
KELLAND and TA.IT.-INTRODUCTION TO QUATERNIONS, with numerous 

examples. By P. KELLAND and P. G. TAIT, Professors in the Department of 
Mathematics in the University of Edinburgh. 2d Ed. Cr. Svo. 7s. 6d. 

KEMPE.-HOW TO DRAW A STRAIGHT LINE: a Lecture on Linkages. By A 
B. KE>rPE. Illustrated. Cr. Svo. ls. 6d. 

KNOX.-DIFFERENTIAL CALCULUS FOR BEGINNERS. By ALEXANDER 
KNOX. Fcap. Svo. 3s. 6d. 

MUIR.-THE THEORY OF DETERMINANTS IN THE HISTORICAL ORDER 
OF ITS DEVELOPMENT. Part I. Determinants in General. Leibnitz(l693) 
to Cayley (1841). ByTBos. MUIR, Mathematical Master in the High School of 
Glasgow. Svo. lOs. 6d. 

RICE and JOHNSON.-DIFFERENTIAL CALCULUS, an Elementary Treatise on 
the. Founded on the Method of Rates or Fluxions. By J. M. RICE, Professor 
of Mathematics in the United States Navy, and W. W. JoHNSON, Professor of 
Mathematics at the United States Naval Academy. 3d Ed., revised and cor
rected. Svo. 18s. Abridged Ed. 9s. 

TODHUNTER.-Works by IsAAc ToDHUNTER, F.R.S. 
AN ELE1IENTARY TREATISE ON THE THEORY OF EQUATIONS. 

Cr. Bvo. 7s. 6d. 
A TREATISE ON THE DIFFERENTIAL CALCULUS. Cr. Svo. lOs. 6d. 

KEY. Cr. Bvo. lOs. 6d. 
A TREATISE ON THE INTEGRAL CALCULUS AND ITS APPLICATIONS. 

Cr. Bvo. lOs. 6d. KEY. Cr. Svo. lOs. 6d. 
A HISTORY OF THE MATHEMATICAL THEORY OF PROBABILITY, from 

the time of Pascal to that of Laplace. Svo. ISs. 
AN ELEMENTARY TREATISE ON LAPLACE'S, LAME'S, Al\"D BESSEL'S 

FUNCTIONS. Cr. Svo. lOs. 6d. 

MECHANICS: Statics, Dynamics, Hydrostatics, 
Hydrodynamics. (See also Physics.) 

ALEXANDER and THOMSON.-ELEMENTARY APPLIED MECHANICS. By 
Prof. T. ALEXANDER and A. W. THOMSON. Part II. Transverse Stress. 
Cr. Svo. lOs. 6d. 

BALL.-EXPERIMENTAL MECHANICS. A Course of Lectures delivered at the 
~fJ:lra~~~."g"c~f 8~~~eni:. for Ireland. By Sir R. S. BALL, F.R.S. 2d Ed. 

CLIFFORD.-THE ELEMENTS OF DYNAMIC. An Introduction to the Study of 
Motion and R<lst in Solid and Fluid Bodies. By W. K. CLIHORD. Part I.
KinematiC. Cr. Bvo. Books I.-III. 7s. 6d.; Book IV. and Appendix, 6s. 
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COTTERILL.-APPLIED MECHANICS: An Elementary General Introduction to 
the Theory of Structures and Machlnes. By J. H. CoTTERILL, F.R.S., Professor 
of Applied Mechanics in the Royal Naval College, Greenwich. Svo. ISs. 

COTTERILL and SLADE.-LESSONS IN APPLIED MECHANICS. By Prof. 
J. H. CoTTERILL and J. H. SL.u>E. Fcap. Svo. [January 1891. 

DYNAMICS, SYLLABUS OF ELEMENTARY. Part I. Linear Dynamics. With 
an Appendix on the Meanings of the Symbols in"Physical Equations. Prepared 
by the Association for the Improvement of Geometrical Teaching. 4to. 1s. 

GANGUILLET and KUTTER.-A GENERAL FORMULA FOR THE UNIFORM 
FLOW OF WATER IN RIVERS AND OTHER CHA.J.'fNELS. By E. GAN· 
GUILLET and W. R. KuTTER, Engineers in Berne, Switzerland. Translated from 
the German, with numerous Additiuns, including Tables and Diagrams, and the 
Elements of over 1200 Gaugings of Rivers, Small Channels, and Pipes in English 
Measure, by RuDOLPH HERING, Assoc. Am. Soc. C. E., M. Inst. C. E., and JoHN 
C. TRAUTWINE Jnn., Assoc. Am. Soc. C. E., Assoc. Inst. C. E. Svo. l7s. 

GRAHAM.-GEOMETRY OF POSITION. By R. H. GRAHAM. Illustrated. 
Cr. Svo. [January 1891. 

GREAVES.-Works by JoHN GREAVEs, M.A., Fellow and Mathematical Lecturer 
at Christ's College, Cambridge. 

*STATICS FOR BEGINNERS. Gl. Svo. 3s. 6d. 
A TREATISE ON ELEMENTARY STATICS. 2d Ed. Cr. Svo. 6s. 6d. 

GREENHILL.-HYDROSTATICS. By A. G. GREENHILL, Professor of Mathematics 
to the Senior Class of Artillery Officers, Woolwich. Cr. Svo. [In pteparation. 

*HICKS.-ELEMENTARY DYNA111ICS OF PARTICLES AND SOLIDS. By 
W. M. HIGKB, Principal and Professor of Mathematics and Physics, Firth Col
lege, Sheffield. Cr. Svo. 6s. 6d. 

JELLETT.-A TREATISE ON THE THEORY OF FRICTION. By JoHN H. 
JELLETT, B.D., late Provost of Trinity College, Dublin. Svo. Ss. 6d. 

K.ENNEDY.-THE MECHANICS OF MACHINERY. By A. B. W. KENNEDY, 
F.R.S. Illustrated. Cr. 8vo. 12s. 6d. 

LOCK.-Works by Rev. J. B. LocK, M.A. 
*ELEMENTARY STATICS. 2d Ed. Gl. Svo. 4s. 6d. 
*DYNAMICS FOR BEGINNERS. 3d Ed. Gl. Svo. 4s. 6d. 
ELEMENTARY MECHANICS. Gl. Svo. [In the Press. 

M.ACGREGOR.-KINEMATICS AND DYNAMICS. An Elementary Treatise. 
By J. G. MAcGREGOR, D.Sc., Munro Professor of Physics in Dalhousie College, 
Halifax, Nova Scotia. Illustrated. Cr. Svo. lOs. 6d. 

PARKINSON.-AN ELEl\IENTARY TREATISE ON MECHANICS. By S. 
PARKINSON, D.D., F.R.S., late Tutor and Prrelector of St. John's College, 
Cambridge. 6th Ed., revised. Cr. Svo. 9s. 6d. 

PIRIE.-LESSONS ON RIGID DYNA111ICS. By Rev. G. PIRIE, M.A., Professor 
of Mathematics in the University of Aberdeen. Cr. Svo. 6s. 

ROUTH.-Works by EDWARD JoHN RoUTH, D.Sc., LL.D., F.R.S., Ron. Fellow 
of St. Peter's College, Cam bridge. 

A TREATISE ON THE DYNAMICS OF THE SYSTEM OF RIGID BODIES. 
With numerous Examples. Two Vols. Bvo. Vol. I.-Elementary Parts. 
5th Ed. 14s. Vol. H.-The Advanced Parts. 4th Ed. 14s. 

STABILITY OF A GIVEN STATE OF MOTION, PARTICULARLY STEADY 
MOTION. Adams Prize Essay for 1877. Svo. Ss. 6d. 

*SANDERSON.-HYDROSTATICS FOR BEGINNERS. By F. W. SA.."fDERSON 
M.A., Assistant Master at Dulwich College. Gl. Svo. 4s. 6d. ' 

TAIT and STEELE.-A TREATISE ON DYNAMICS OF A PARTICLE. By 
Professor TAIT, M.A., and W. J. STEELE, B.A. 6th Ed., revised. Cr. Svo. 12s. 

TODHUNTER.-Works by ls.u.c TODHUNTER, F.R.S. 
MECHANICS FOR BEGINNERS. 18mo. 4s. 6d. KEY. Cr. Svo. 6s. 6d. 
A TREATISE ON ANALYTICAL l!TATICS. 5th Ed. Edited by Prof. J.D. 

EvERETT, F.R.S. Cr. Svo. lOs. 6d. 



30 MATHEfilATICS 

PHYSICS: Sound, Light, Heat, Electricity, Elasticity, 
Attractions, etc. (See also Mechanics.) 

AIRY.-Works by Sir G. B. AIRY, K.C.B., formerly Astronomer-Royal. 
ON SOUND AND ATMOSPHERIC VIBRATIONS. With the Mathematical 

Elements of Music. 2d Ed., revised and enlarged. Cr. Svo. 9s. 
GRAVITATION: An Elementary Explanation of the Principal Perturbations in 

the Solar System. 2d Ed. Cr. 8vo. 7s. 6d. 
OLAUSIUS.-MECHANICAL THEORY OF HEAT. By R. Ouusrus. Traus

lated by W. R. BRoWNE, M.A. Or. 8vo. lOs. 6d. 
CUMMING.-AN INTRODUCTION TO THE THEORY OF ELECTRICITY. 

By LINN ...US Cm~rnrno, M.A., Assistant Master at Rugby. illustrated. Cr. Svo. 
Ss. 6d. 

DANIELL.-A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By ALFRED 
DANIELL, D.Sc. illustrated. 2d Ed., revised and enlarged. 8vo. 2ls. 

DAY.-ELEOTRIC LIGHT ARITHMETIC. By R. E. DAY, Evenlng Lecturer in 
Experimental Physics at King's College, London. Pott Svo. 2s. 

EVERETT.-UNITS AND PHYSICAL CONSTANTS. ByJ. D. EvERETT, F.R.S., 
Professor of Natural Philosophy, Queen's College, Belfast. 2d Ed. Ex. fcap. 
svo. 5s. 

FERRERS.-AN ELEMENTARY TREATISE ON SPHERICAL HARMONICS, 
and Subjects connected with them. By Rev. N. M. FERRERS, D. D., F.R.S., 
Master o! Gonville and Cains College, Cambridge. Cr. Svo. 7s. 6d. 

FESSENDEN.-PHYSICS FOR PUBLIC SCHOOLS. By C. FESSENDEN. 
Dlustrated. Fcap. Svo. [In the Press. 

GRAY.-THE THEORY AND PRACTICE OF ABSOLUTE MEASUREMENTS 
IN ELECTRICITY AND MAGNETISM. By A. GRAY, F.R.S.E., Professor 
of Physics in the University College of North Wales. Two Vols. Cr. Svo. 
Vol. I. 12s. 6d. [Vol. II. In the Press. 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 2d 
Ed., revised and greatly enlarged. l!'cap. 8vo. 5s. 6d. 

IBBETSON.-THE MATHEMATICAL THEORY OF PERFECTLY ELASTIC 
SOLIDS, with a Short Account of Viscous Fluids. By W. J. lBBETSON, late 
Senior Scholar of Clare College, Cambridge. 8vo. 2ls. 

*JONES.-EXAMPLES IN PHYSICS. Containing over 1000 Problems with 
Answers and numerous solved Examples. Suitable for candidates preparing 
for the Intermediate, Science, Preliminary, Scientific, and other Examinations 
of the University of London. By D. E. JoNEs, B.Sc., Professor of Physics 
in the University College of Wales, Aberystwyth. Fcap. 8vo. Ss. 6d. 

SOUND, LIGHT, AJ.'n) HEAT. An Elementary Text·Book. With Illustra-
tions. Fcap. Svo. [January 1891. 

LOCKYER.-CONTRIBUTIONS TO SOLAR PHYSICS. By J. NoRM.L'< LocKYER, 
F.R.S. With Illustrations. Royal Svo. Sls. 6d. 

LODGE.-MODERN VIEWS OF ELECTRICITY. By OLIVER J. LODGE, F.R.S., 
Professor of Experiniental Physics in University College, Liverpool. Illus· 
trated. Cr. 8>o. 6s. 6d. 

LOEWY.-*QUESTIONS A...'ID EXAMPLES ON EXPERIMENTAL PHYSICS: 
Sound, Light, Heat, Electricity, and Magnetism. By B. LoEWY, E:~aminer in 
Experimental Physics to the College of Preceptors. Fcap. Svo. 2s. 

*A GRADUATED COURSE OF NATURAL SCIENCE FOR ELEMENTARY 
AND TECHNICAL SCHOOLS AND COLLEGES. By the same. In Three 
Parts. Part I. FIRST YEAR's CoURsE. Gl. Svo. 2s. 

LUPTON.-NUMERlCAL TABLES AND CONSTANTS IN ELEMENTARY 
SCIENCE. By S. LUPTON, M.A., late Assistant Master at Harrow. Ex. fcap. 
Svo. 2s. 6d. 

MACFARLANE.-PHYSICAL ARITHMETIC. By A. ~!ACFARL.Um, D.Sc., late 
Exammer m Mathematics at the University of Edinburgh. Cr. Svo. 7s. 6d. 
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•MAYER.-SOUND: A Series of Simple, Entertaining, and Inexpensive Experi
ments in the Phenomena of Sound. By A. M. MAYER, Professor of Physics 
in the Stevens Institute of Technology. Illustrated. Cr. Svo. 3s. 6d. 

'MAYER and BARNARD.-LIGHT: A Series of Simple, Entertaining, and In· 
expensive Experiments in the Phenomena of Light. By A. M. MAYER and 
C. BARNARD. Illustrated. Cr. Svo. 2s. 6d. 

MOLLOY.-GLEANINGS IN SCIENCE: Popular Lectures on Scientific Subjects. 
By the Rev. GERALD MoLLOY, D.Sc., Rector of the Catholic University o! 
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BLACKBUR>lE. 4to. 31s. 6d. 

THE FIRST THREE SECTIONS OF NEWTON'S PRINCIPIA.. With Notes 
and Illustrations. Also a Collection of Problems, principally intended as 
Examples of Newton's Methods. By P. FRosr, M.A., D.Sc. 3d Ed. Svo. 12s. 
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HEAT-ENGINES. By CECIL H. PEAllODY, Associate Professor of Steam 
Engineering, Massachusetts Institute of Technology. Svo. 21s. 
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Cr. Svo. 4s. 6d. 

SPOTTISWOODE.-POLARISATION OF LIGHT. By the late W. SPOTTISWOODE, 
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*• * The 2d and Sd Courses may be had separately. Cr. Svo. 2s. 6d. each. 
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2d Ed. Bvo. ISs. 
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NATURAL SCIENCES. 
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Illustrated. Svo. 25s. 

ROSENBUSCH and IDDINGS.- MICROSCOPICAL PHYSIOGRAPHY OF' -THE 
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BIOLOGY. 
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GANIC GROWTH. By Dr. G. H. THEODOR EIMER. Translated by J. T. 
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FEARNLEY.-A MANUAL OF ELEMENTARY PRACTICAL HISTOLOGY. 
By WILLIAM FEARNLEY. Illustrated. Cr. Svo. 7s. 6d. 

FLOWER a.nd GADOW.-AN INTRODUCTION TO THE OSTEOLOGY OF 
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*PRIMER OF PHYSIOLOGY. Illustrated. 18mo. ls. 
A TEXT-BOOK OF PHYSIOLOGY. Dlustrated. 5th Ed., largely revised. In 

Three Parts. Svo. Part I., comprising Book I. Blood-The Tissues of Move
ment, The Vascular Mechanism. lOs. 6d. Part II., comprising Book II. 
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by A. _SEDGWWK, M.A., Fellow and Assistant Lecturer of Trinity College, 
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FOSTER a.nd LANGLEY.-A COURSE OF ELEMENTARY PRACTICAL 
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BRUNTON.-Works by T. LAUDER BRUNTON, M.D., F.ll.S., Examiner in Materia 
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SCRIBING. ByW.llANDsEL GRIFFITHS. Adapted tothePharmacopreia, 1885. 
18mo. 3s. 6d. 
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logy in the Medical School of St. Bartholomew's Hospital, London. 

MICRO-ORGANISMS AND DISEASE. AD Introduction into the Study of 
Specific Micro-Organisms. illustrated. 3d Ed., revised. Cr. Svo. 6s. 

THE BACTERIA IN ASIATIC CHOLERA. Cr. Svo. 5s. 
WHITE.-A TEXT-BOOK OF GENERAL THERAPEUTICS. By W. HALE 

WHITE, 1\I.D., Senior Assistant Physician to and Lecturer tn Materia Medica at 
Guy's Hospital. Illustrated. Cr. 8vo. 8s. 6d. 

*•* Contents: General Medical Climatology-Classification of Climate•
Treatrnent of Disease by Climate-Treatment by Compressed .A.ir-Oertel's 
Method of Treatment for Chronic Cardiac Disease-Diet-Diet tn Different 
Diseases-On the Drinking of Water-Baths and other external applications of 
Water-Cold Water as an Antipyretic-Artificial Baths-On Lavage, or 
washing out the Stomach-Massage-The Weir Mitchell Method-Venesection 
-Electricity, Physical and Physiological Facts of Importance in Medicine
Electrodiagnosis-Electrotherapeutics-Hypnotism, its Mode of Production, 
Phenomena, and Subdivisions-The Therapeutic Applications of Hypnotism
Metallo-Therapy-Treatment of Diseases of the Spinal Cord by Suspension
General Treatment of Acute Diseases, Convalescence and Insomnia-Index. 

ZIEGLER-MACALISTER.-TEXT-BOOK OF PATHOLOGICAL ANATOMY 
A.c"D PATHOGENESIS. By Prof. E. ZIEGLER. Translated and Edited by 
DoN.!.LD M.!.CA.LISTER, M.A., M.D., Fellow and Medical Lecturer of St. John's 
College, Cambridge. Illustrated. 8vo. 

Part I.-GENERAL PATHOLOGICAL ANATOMY. 2d Ed. 12s. 6d. 
Part H.-SPECIAL PATHOLOGICAL ANATOllfY. Sections I.-VIII. 2d Ed. 

12s. 6d. Sections IX.-XII. 12s. 6d, 

HUMAN SCIENCES. 
Mental and Moral Philosophy; Political Economy; Law and Politics; 

Anthropology; Education. 

MENTAL AND MORAL PHILOSOPHY. 

BALDWIN.-HANDBOOK OF PSYCHOLOGY: SENSES AND INTELLECT. 
By Prof. J. M. BALDWIN, M.A., LL.D. 2d Ed., revised. Svo. 12s. 6d. 

BOOLE.-THE MATHEMATICAL ANALYSIS OF LOGIC. Betng an Essay 
/ towards a Calculus of Deductive Reasoning. By GEORGE BooL& Svo. 6s. 



40 HUMAN SCIENCES 

CALDERWOOD.-HANDBOOK OF MORAL PHILOSOPHY. By Rev. HENRY 
CALDERWOOD, LL.D., Professor of Moral Philosophy in the University of 
Edinburgh. 14th Ed., largely rewritten. Cr. Svo. 6s. 

CLIFFORD.--SEEING AND THTI<KING. By the late Prof. W. K. CLIFFORD, 
F.R.S. With Diagrams. Cr. Bvo. Ss. 6d. 

HOFFDING.-OUTLINES OF PSYCHOLOGY. By Prof. H6FFDINo. Translated 
by M. E. LoWNDES. Cr. Bvo. [In the Press. 

#JAMES.-THE PRINCIPLES OF PSYCHOLOGY. By WM. JAMEs, Professor 
/' of Psychology in Harvard University. 2 vols. Svo. 25s. net. 

JARDINE.-THE ELEMENTS OF THE PSYCHOLOGY OF COGNITION. By 
Rev. RoBERT JARDTNE, D.Sc. Sd Ed., revised. Cr. Svo. 6s. 6d. 

JEVONS.-Works by W. STANLEY JEVONS, F.R.S. 
*PRIMER OF LOGIC. lSmo. ls. 
*ELEMENTARY LESSONS IN LOGIC, Deductive and Inductive, with Copious 

Questions and Examples, and a Vocabulary of Logical Terms. Fcap. Svo. Ss. 6d. 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and Scientific Method. 

New and revised Ed. Cr. Svo. 12s. 6d. 
STUDIES IN DEDUCTIVE LOGIC. 2d Etl. Cr. Svo. 6s. 
PURE LOGIC: AND OTHER MINOR WORKS. Edited by R. ADAMsoN, 

M.A., LL.D., Professor of Logic at Owens College, Manchester, and HARRIET 
A. JEVONS. With a PI·eface by Prof. ADAMSoN. Svo. lOs. 6d. 

KANT-MAX MULLER.-CRITIQUE OF PURE REASON. By I >mANUEL KANT. 
2 vols. Svo. 16s. each. Vol. I. HISTORICAL INTRODUCTION, by Lun
wm Nomt; Vol, II. CRITIQUE OF PURE REASON, translated by F. MAX 
MttLLER. 

/
KANT-MAHAFFY and BERNARD.-KANT'S CRITICAL PHILOSOPHY FOR 

ENGLISH READERS. By J .P. MAHAnY, D.D., Professor of Ancient History 
in the University of Dublin, and JoHN H. BERNARD, B.D., Fellow of Trinity 
College, Dublin. A new and complete Edition in 2 vols. Cr. Svo. 
Vol. I. TTIE KRITIK OF PURE REASON EXPLAINED AND DEFENDED. 7s. 6d. 
Vol. II. THE PROLEGOMENA. T.anslated with Notes and Appendices. 6s. 

KEYNES.-FORMAL LOGIC, Studies and Exercises in. Including a Generalisation 
of Logical Processes in their application to Complex Inferences. By JoHN 
NEVILLE KEYNEs, M.A. 2d Ed., revised and enlarged. Cr. Svo. lOs. 6d. 

McCOSH.-Works by JAMES McCosH, D. D., President of Princeton College. 
PSYCHOLOGY. Cr. Svo. 

I. THE COGNITIVE POWERS. 6s. 6d. 
II. THE MOTIVE POWERS. 6s. 6d. 

FIRST AND FUNDAMENTAL TRUTHS: being a Treatise on Metaphysics. 
Ex. cr. Bvo. 9s. 

MAURICE.-MORAL AND IIIETAPHYSICAL PHILOSOPHY. By F. D. 
MAURICE, Ill. A., late Professor of Moral Philosophy in the University of Cam
bridge. Vol. I.-Ancient Philosophy and the First to the Thirteenth Centuries. 
Vol. !I.-Fourteenth Century and the French Revolution, with a glimpse into 
the Nineteenth Century. 4th Ed. 2 vola. Svo. 16s. 

*RAY.-A TEXT-BOOK OF DEDUCTIVE LOGIC FOR THE USE OF STUDENTS. 
By P. K. RAY, D.Sc., Professor of Logic and Philosophy, Presidency College, 
Calcutta. 4th Ed. Globe Svo. 4s. 6d. 

SIDGWICK.-Works by HENRY SrnGWICK, LL.D., D.C.L., Knightbridge Professor 
of Moral Philosophy in the University of Ca,bridge. 

THE ~1ETHODS OF ETHICS. 4th Ed. Svo. 14s. A Supplement to the 2d Ed. 
containing all the important Additions and Alterations in the Sd Ed. Svo. os: 

OUTLINES OF THE HISTORY OF ETHICS, for English Readers. 2d Ed., 
revised. Cr. Svo. Ss. 6d. 

VENN.-Works by JoHN VENN, F .R.S., Examiner in 1foral Philosophy in the 
University of London. 

THE LOGIC OF CHANCE. An Essay on the Foundations and Province of the 
Theory of Probability, with special Reference to its Logical Bearings and its 
Application to .Moral and Social Science. Sd Ed., rewritten and gre&tly en
larged. Cr. Svo. lOs. 6d. 



VENN.-Works byJomr VBNN, F.B.S.~ 
SYMBOLIO LOGIC. Or. SVo. tOLe«; 
THE PRINOIPLEB OF EMPIBICA.L OR INDUOTIVJ!l LOGIC. Svo. 188. 

POLITICAL ECONOMY. 
BOBBIII-BAWBRK.-CAPITALANDINTEREBT. TranalatedbyWUoLWI.BJuRT, 

M.A. 8vo. 148. 
THE POBITIVE TIOI:ORY OF OAPITA.L. By the same Author and Translator. 

svo. [I,. tM Prcu. 
O.A.I&NBS.-THE OHA.RACTER AND LOGIOAL METHOD OF POLITICAL 

EOONOMY. By J. E. CAIBNllll. Or. Svo. 68. 
SOME LBIA.DING PRINCIPLBIB OF POLITICAL EOONOMY NEWLY JliX. 

POUNDED. By the same. Svo. 148. 
OOIISA..-'GUIDlll TO THE STUDY OF POLITICAL ECONOMY. By Dr. L. 

CO!lllA. Translated. With a Preface by W. S. JEVON'S, F.R.S. Or. Svo. 4s. 6d. 
*FAWOBT'l'.-POLITICAL EOONOMY FOR BEGINNERS, WITH QUESTIONS. 

By Mre. HENRY FAWCETT. 7th Ed. 18mo. 2s. 6d. 
PAWOBT'l'.-AMANUALOFPOLITICALEOONOMY. BytheRightHon.!J!mmv 

FAWCETT, F.lt.S. 7th Ed., revised. With a Chapter on "State Socialism and 
the Nationalisation of the Land," and an Index. Or. Svo. 12s. 6d. 

AN EXPLANATORY DIGEST of the above. By C. A. W.ATBBB, B.A. Or. Svo. 
2s. 6d. 

GILJ!IAlf.-PROFIT·SHARING BETWEEN EMPLOYER AND EMPLOYEE. A 
Btully In the Evolution of the We.ges System. By N. P. GILW.N. Or. Svo. 
'Ts. 6d. 

GlDITON.-WEALTH AND PROGRESS: A Critical Examination of the We.gee 
Qn&Bflion and ite Economic Relation to Social Refonn. By G110BGE Gll>l'l'ON. 
&. Svo. 6s • 

.-THE CONFLICTS OF CAPITAL AND LABOUR HISirO~CALLY 
ECONOMICALLY CONSIDERED. Being a HiStory and Review of the 
Unions of Great Britain, showing their Origin, Progress, Conatitutioni 

and Objects, in their varied Political, Social, Economical, and Industria 
Allpeota. By GEOROE HOWELL, M.P. 2d Ed., revised. Or. 8vo. 'Ts. lkl. 

JBVONS.-Works by W. ST~ J.mvoNs, F.R.S. 
*l.'RlliER OF POLITICAL EOONOMY. 18mo. ls. 
THE THEORY OF POLITICAL ECONOMY. 8d Ed., revised. 8vo. lOs. 6d. 

KBYN:BS.-THE SOOPE AND METHOD OF l'OLITIOA.L ECONOMY. By 
J. N. KEY>!ES, M.A. 7s. net. 

:M:ARSHALL.-THE EOONOMIOB OF I~'l>USTRY. By A. liLulim.u.r., )(.A., 
Professor of Political Economy in the University or C&mbridge, and MA.Bv P. 
lll.uwuLt.. Ex. fcap. Svo. 2s. 6d. 

:M:ARSHALL.-l'RINOIPLBIB OF ECONOMICS. By Al.mBD MARSHALL, M.A. 
;!! v(!ls. Svo. Vol. L 12s. 6d. nell. 

PALGRAVB.-A DICTIONARY OF POLITICAL EOONOMY. By various 
Writers. Edited by R. H. INGLIS PALGRAVE. F.R.S. [No. I. JafiAMIIr7/l891. 

PANTALBONL-MANUAL OF POLITICAL EOONOMY. By Prof. M. PANTA· 
LEONI. Translated by T. BOSTON BRUCE. [In prqarati<m. 

SIDGWIOJt.-THE PRINOIPLBIS OF POLITICAL ECONOMY. By HENRY 
Bmawxcx, LL.D., D.O.L., Knightbrillge Professor of Moral Philosophy in the 
University of C&mbriclg!!. 2d Ed., revised. 8vo. 16s. 

W.ALKEB.-W:orks by FlwrCIS A. WALKJIB, M.A. 
FIRBT LESSONS IN 'l'QLITICAL ECONOMY. Or. Svo. ia. 
A BRIBF TEXT-BOOK OF POLITICAL EOONOMY. Or. 8vo. 6s. 6d. 
POLITICAL EOONOMY. 2d Ed., revised and~ Svo. 12s. 6d. 
TlOII WAG$ QUESTION. Svo. 148. 

*WIOD'l'.UD.-ALl'I{.ABET OlJ' li!O()NO:Ml(l SOIJI!NOE. By PmLtP l(; WIOE.· 
li'tllllb, M.A. Part L Elemsnts of the Theory of Value or Worth. Bl. avo. 
2s.6d. 
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LAW AND POLITICS. 
ADAMS and CUNNINGHAM.-THE SWISS CONFEDERATION. By Sir F. 0. 

ADAMs and C. CUNNINGHAM. 8vo. 14s. 
ANGLO-S.A.XON LAW, ESSAYS ON.-Contents: Anglo-Saxon Lsw Courts, Lsnd 

and Family Lsw, and Legal Procedure. 8vo. l8s. 
BALL.-THE STUDENT'S GUIDE TO THE BAR. By WALTER W. R. BALL, M.A.., 

Fellow and Assistant Tutor of Trinity College, Cambridge. 4th Ed., revised. 
Cr. 8vo. 2s. 6d. 

BIGELOW.-HISTORY OF PROCEDURE IN ENGLAND FR011 THE NORMAN 
CONQUES'r. The Norman Period, 1066-1204. By MELVILLE M. BIGELOW, 
Ph.D., Harvard University. 8vo. 16s. 

BRYOE.-THE AMERICAN COMMONWEALTH. By JAMEs BRYCE, M.P., D.C.L., 
Regius Professor of Civil Law in the University of Oxford. Two Volumes. 
Ex. cr. Svo. 25s. Part I. The National Government. Part II. The State 
Governments. Part III. The Party System. Part IV. Public Opinion. 
Part V. illustrations and Reflections. Part VI. Social Institutions. 

*BUCKLAND.-OUR NATIONAL INSTITUTIONS. A Short Sketch for Schools. 
By ANNA BucKLAND. With Glossary. 18mo. Is. 

CHERRY.-LECTURES ON THE GROWTH OF CRIMINAL LAW IN ANCIENT 
C01t1MUNITIES. By R. R. CHERRY, LL.D., Reid Professor of Constitutional 
and Criminal Law in the University of Dublin. Svo. 5s. net. 

DICEY.-INTRODUOTION TO THE STUDY OF THE LAW OF THE CONSTITU
TION. By A.. V. DICEY, B.C.L., Vinerian Professor of English Lsw in the 
University of Oxford. Sd Ed. Svo. l2s. 6d. 

DILKE.-PROBLEMS OF GREATER BRITAIN. By the Right Ron. Sir 
CHARLES WENTWORTH DILKE. With Maps. 4th Ed. Ex. cr. Svo. 12s. 6d. 

DONISTHORPE.-INDIVIDUALISM: A System of Politics. By WoRDSWORTH 
DONISTRORPE. 8VO. 14s. 

ENGLISH CTriZEN, THE.-A Series of Short Books on l1is Rights and Responsi-
bilities. Edited by HENRY CRAIK, LL.D. Cr. Svo. Ss. 6d. each. 

CENTRAL GOVERNMENT. By H. D. TRAILL, D.O.L. 
THE ELECTORATE AND THE LEGISLATURE. By SPENDER WALPOLE. 
THE POOR LAW. By Rev. T. W. FoWLE, M.A. New Ed. With Appendix. 
THE NATIONAL BUDGET; THE NATIONAL DEBT; 'fAXES AND RATES. 

By A. J. WILSON. 
THE STATE IN RELATION TO LABOUR. By W. STANLEY JEVONs, LL.D. 
THE STATE AND THE CHURCH. By the Ron. ARTHUR ELLIOT, M.P. 
FOREIGN RELATIONS. By SPENCER WALPOLE. 
THE STATE IN ITS RELATION TO TRADE. By Sir T. H. FARRER, Bart. 
LOCAL GOVERNMENT. By M. D. CHAlMERS, M.A. 
THE STATE IN ITS RELATION TO EDUCATION. By HENRY CRArK, LL.D. 
THE LAND LAWS. By Sir F. POLLOCK, Bart., Professor of Jurisprudence in 

the University of Oxford. 
COLONIES AND DEPENDENCIES. Part I. INDIA. By J. S. COTTON, M.A. 

II. THE COLONIES. By E. J. PAYNE, liLA. 
JUSTICE AND POLICE. By F. W. MAITLAND. 
THE PUNISHMENT AND PREVENTION OF CRIME. By Colonel Sir EDMUND 

nu CANE1 K.C.B., Chairman of Commissioners of Prisons. 
FISKE.-CIVIL GOVERNMENT IN THE UNITED STATES CONSIDERED 

WITH SOME REFERENCE TO ITS ORIGINS. By JoHN FISKE, formerly 
Lecturer on Philosophy at Harvard University. Cr. Svo. 6s. 6d. 

HOLMES.-THE COMMON LAW. By 0. W. HOLMES, Jun. Demy Svo. 12s. 
MAITLAND.-PLEAS OF THE CROWN FOR THE COUNTY OF GLOUCESTER 

BEFORE THE ABBOT OF READING AND HIS FELLOW .JUSTICES 
ITINERANT, IN THE FIFTH YEAR OF THE REIGN OF KING HENRY 
THE THIRD, AND THE Yl!:AR OF GR..I.CE 1221. By F. W. MAITLAND, 
avo. 7s. 6d. 
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PATERSON.-Works by JAMES PATERSON, Barrister-at-Law. 
COMMENTARIES ON THE LIBERTY OF THE SUBJECT, AND THE LAWS 

OF ENGLAND RELATING TO THE SECURITY OF THE PERSON. Cheaper 
Issue. Two Vols. Cr. Svo. 2ls. 

THE LIBERTY OF THE PRESS, SPEECH, AND PUBLIO WORSHIP. 
Being Commentaries on the Liberty of the Subject and the Laws of England. 
Cr. Svo. l2s. 

PHILLIMORE.-PRIVATE LAW AMONG THE ROMANS. From the Pandects. 
By J. G. PIIILLIMORE, Q. C. Svo. lGs. 

POLLOCK.-ESSAYS IN JURISPRUDENCE AND ETHICS. By Sir FREDERICK 
POLLOCK:, Bart., Corpus Christi Professor of Jurisprudence in the University 
of Oxford. Svo. lOs. 6d. 

INTRODUCTION TO THE HISTORY OF THE SCIENCE OF POLITICS. 
By the same. Cr. 8vo. 2s. 6d. 

RICHEY.-'l'HE IRISH LAND LAWS. By ALEX. G. RICHEY, Q.C., DeputyRegius 
Professor of Feudal English Law in the University of Dublin. Or. Svo. Ss. 6d. 

SIDGWICK.-THE ELEMENTS OF POLITICS. By HENRY SmowrcK, LL.D. 
Svo. [In tltt Press. 

STEPHEN.-Works by Sir J. FITZJAMES STEPHEN, Q.O., K.C.S.I., a Judge of the 
High Court of Justice, Queen's Bench Division. 

A DIGEST OF THE LAW OF EVIDENCE. 5th Ed., revised and enlarged. 
Cr. Svo. 6s. 

A DIGEST OF THE CRIMINAL LAW: CRIMES AND PUNISHMENTS. 4th 
Ed., revised. Svo. l6s. 

A DIGEST OF THE LAW OF CRIMINAL PROCEDURE IN INDICTABLE 
OFFENCES. By Sir J. F. STEPHEN, K.O.S.I., and H. STEPHEN, LL.M., of the 
Inner Temple, Barrister-at-Law. 8vo. l2s. 6d. 

A HISTORY OF THE CRIMINAL LAW OF ENGLAND. Three Vols. Svo. 48s. 
GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. 2d Ed. 8vo. 

l4s. The first edition of this work was published in 1863. The new edition is 
substantially a new work, intended as a text-book on the Criminal Law for 
University and other Students, adapted to the present day. 

ANTHROPOLOGY. 
DAWKINS.-EARLY MAN IN BRITAIN AND HIS PLACE IN THE TER

'l'I.ARY PERIOD. By Prof. W. BoYD DAWKINS. Medium 8vo. 25s. 
FRAZER.-THE GOLDEN BOUGH. A Study in Comparative Religion. By J. 

G. FRAZER, M.A., Fellow of Trinity College, Cambridge. 2 vols. Svo. 28s. 
M'LENNAN.-THE PATRIARCHAL THEORY. Based on the papers of the !at< 

JoHN F. M'LENNAN. Edited by DoNALU M'L£NNAN, M.A., Barrister-at-Law. 
Svo. 14s. 

STUDIES IN ANCIENT HISTORY. Comprising a Reprint of "Primitive 
Marriage." An in<J.uiry into the origin of the form of capture in Marriage 
Ceremonies. 8vo. 16s. 

TYLOR.-ANTHROPOLOGY. An Introduction to the Study of Man and Civilisa
tion. By E. B. TYLoR, F.R.S. Illustrated. Cr. Svo. 7s. 6d. 

WESTERMARCK.-THE HISTORY OF HUMAN MARRIAGE. By Dr. EDwARD 
WESTERMARCK, [I?> prtparatio?>. 

EDUCATION. 
ARNOLD.-REPORTS ON ELEMENTARY SCHOOLS. 1852-1882. By MATTHEW 

• ARNOLD, D.C.L. Edited by the Right Hon. Sir FRANCIS SANDFORD, K.C.B. 
Cheaper Issue. Cr. Svo. 3s. 6d. 

HIGHER SCHOOLS AND UNIVERSITIES IN GERMANY. By the same. 
Crown Svo. 6s. 

BALL.-THE STUDENT'S GUIDE TO THE BAR. By WALTKR W. R. BALL, 
M.A., Fellow and Assistant Tutor of Trinity College, Cambridge. 4th Ed., 
reviaed. Or. 8vo. 2s. 6d. 
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*BLAKISTON.-THE TEACHER. Hints on School Management. A Handbook 
for Managers, Teachers' Assistants, and Pupil Teachers. By J. R. BLAKISTON. 
Cr. Svo. 2s. 6d. (Recommended by the London, Birmingham, and Leicester 
School Boards.) 

O.ALDERWOOD.-ON TEACHING. By Prof. HENRY CALDERWOOD. New Ed. 
Ex. fcap. Svo. 2s. 6d. 

FEARON.-SCHOOL INSPECTION. By D. R. FEARON. 6th Ed. Cr. Svo. 2s. 6d. 
FITCH.-NOTES ON AMERICAN SCHOOLS AND TRAINING COLLEGES. 

Reprinted from the Report of the English Education Department for 1888-89, 
with permission of the Controller of H.M.'s Stationery Office. By J. G. 
FITCH, M.A. Gl. Svo. 2s. 6d. 

GEIKIE.-THE TEACHING OF GEOGRAPHY. A Practical Handbook for the 
use of Teachers. By ARcHIBALD GEIKIE, F.R.S., Director-General of the 
Geological Survey of the United Kingdom. Cr. Svo. 2s. 

GLADSTONE.-SPELLING REFORM FROM A NATIONAL POINT OF VIEW. 
By J. H. GLADSTONE. Cr. Svo. ls. 6d. 

HERTEL.-OVERPRESSURE IN HIGH SCHOOLS IN DENMARK. By Dr. 
HERTEL. Translated by C. G. SoRENSEN. With Introduction by Sir J. 
CRICHTON·BROWNE, F.R.S. Or. Svo. Ss. 6d. 

TODHUNTER.-THE CONFLICT OF STUDIES. By IsAAc TODHUNTER, F.R.S. 
svo. lOs. 6d. 

TECHNICAL KNOWLEDGE. 
(See also MECHANICS, LAW, and MEDICINE.) 

Civil and Mechanical Engineering; Military and Naval Science; 
Agriculture; Domestic Economy; Book-Keeping. 

CIVIL AND MECHANICAL ENGINEERING. 
ALEXANDER and THOMSON.-ELEMENT.A.RY APPLIED MECHANICS. By 

T. ALEXANDER, Professor of Civil Engineering, Trinity College, Dublin, and 
.A.. W. THOMSON, Professor at College of Science, Poena, India. Part II. 
TRANSVERSE STREss. Cr. Svo. lOs. 6d. 

CHALMERS.-GRA.PHICAL DETERMINATION OF FORCES IN ENGINEER· 
ING STRUCTURES. By J. B. CHALMERS, C.E. Illustrated. Svo. 24s. 

COTTERILL.-A.PPLIED MECHANICS: .A.n Elementary General Introduction to 
the Theory of Structures and Machines. By J. H. CoTTERILL, F.R.S. Pro· 
fessor of Applied Mechanics in the Royal Naval College, Greenwich. 2d Ed. 
Bvo. 18s. 

COTTERILL and SLADE.-LESSONS IN APPLIED MECHANICS. By Prof. 
J. H. CoTTERILL and J. H. SLA.DE. Fcap. Svo. [January 1891. 

KENNEDY.-THE MECHANICS OF MACHINERY. By A. B. W. KENNEDY, 
F.R.S. Illustrated. Cr. Svo. 12s. 6d. 

WHITHAM.-STE.A.M-ENGINE DESIGN. For the Use of Mechanical Engineers, 
Students, and Draughtsmen. By J. M. WHITHAM, Professor of Engineering, 
Arkansas Industrial University. Illustrated. Svo. 25s. 

YOUNG.-SI:r.IPLE PRACTICAL METHODS OF CALCULATING STRAINS 
ON GIRDERS, ARCHES, AND TRUSSES. With a Supplementary Essay on 
Economy in Suspension Bridges. By E. W. YoUNG, C.E. With Diagrams. 
Bvo. 7s. 6d. 

MILITARY AND NAVAL SCIENCE. 
AITKEN.-THE GROWTH OF THE RECRUIT AND YOUNG SOLDIER. With 

a view to the selection of "Growing Lsds" for the Army, and a Regulated 
System of Training for Recruits. By Sir W. AITKEN, F.R.S., Professor of 
Pathology In the Army 'Medical School. Cr. Svo. Ss. 6d. 
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ARMY ~.&BY BXAIIIIf.A!'IOX 1881-la, 8peclmeua of Papers at at 
the. With Answers to the Kathemattcal Quest!-. Bubjeolll : Arithmetic, 
Algebra, Euclid, Geometrical Draw!Dg, Geography, French, Engliah Dict&tion. 
Cr. 8vo. 8s. 6d. 

MATTBBWS.-MANUAL OF LOGARITHMS. By G. F. MA.'l""l"lmWB, B.A. Svo. 
68. net. 

II'IEROUB.-ELEMENTS OF THE ART OF WAR. Prepat'ed for the use of 
Cadets of the UDfted Statee Military Academy. By J.ua:a MBROUB Profesaor 
of Oivil EDgineeriDg at the UDfted Stetee Aeademy, West Point, New York. 
2d Ed., rev!eed and corrected. 8vo. 17a. 

P.ALII'IEB.-TEXT·BOOK OF PRAOTIC.AL LOGARITHMS A..."'D TBIGONO
MBTBY. BJ. J. H. P.6.LHBR, Head Schoolmaster, R.N., H.M.S. Cambridge, 
Devonport. Gl. 8vo. 4a. 6d. 

BOBINSON.-TBEATISE ON MARINE SURVEYING. Pre'J)&re(l. for the use of 
yo~ Naval omeera. With Questions for Examinations and Exercises 
J:lrlnOIP!illY from the Papers of the Royal Naval College. With the reaDfte. 
By Rev. JoliN L. RoBINSON, Chaplain and Instructor In the Royal Naval 
College, Greenwich. Illustrated. Cr. 8vo. 7s. 6d. 

BAliiDHUBST MA'l'HEMATICAL PAPBBS, for Admission into the Royal Military 
College, 1881-1889. Edited by E. J. BoooKllllrm, B.A., Iustructor in Mathe
matic& at the Royal Military Aeademy, Woolwich. Cr. 8vo. Ss. 6d. 

SHOBTLAND.-NAUTIOAL SURVEYING. By the late Vice-Admiral SHORTLAND, 
LL.D. Svo. 21s. 

THOMSON.-POPULAR LEC'".l'URES AND ADDRESSES. By Sir WILLIAK 
TnoliSON, LL.D., P.R.S. In 8 vola. Illustrated. Cr. Svo. Vol. III. Papers 
on Navlgatlon. [In 1M Prus. 

WILKINSON.-THE BRAIN OF AN ARMY. A PopDfar Account of the German 
General Stell". By SPEN&BR Wn.KINIION. Cr. 8vo. 2s. 6d. 

WOLSBLBY.-Works by General Viscount Wouna.n, G.C.M.G. 
THE SOLDIER'S POCKET-BOOK FOR FIELD SERVICE. 6th Ed., revised 

and enlarged. 16mo. Roan. 68. 
FIELD POOKET-BOOK FOR THE AUXILIARY FORCES. 16mo. ls. 6d. 

WOOLWIOB MATHEMATICAL PAPBBS, for Admission into the Royal Military 
Aeademy, Woolwich, 1880-1888 Inclusive. Edited by E. J. BROoKSM:ITH, B.A., 
Instructor in Mathematics at the Royal Military Aeademy, Woolwich. Cr. 
8vo. 6s. 

AGRICULTURE. 
PBANKL.AND.-AGRIOULTURA.L CHEMICAL ANALYSIS, A Handbook of. 

By PERcY F. FBANtu..u<n, F.R.S., Professor of Chemistry, UDfversity College, 
Dundee. Founded upon Leilfa<kl> /iilr die .AgriC'uUure Ghemiche .AMlyae, von 
Dr. F. KRoeKER. Or. 8vo. 7s. 6d. 

BARTIG.-TEXT-BOOK OF THE DISEASES OF TREEB. By Dr. RoBERT 
HARno. Translated by Wx. BoliDVILt.E, B.Sc., D. <E., Lecturer on Forestry 
In the UDfveraity of Edinburgh. Edited, with Introduction, by Prof. H. 
lllARsH.U.L WARD. 8vo. [I.r. prepamtion. 

LABLBTT.-TIMBE}:t AND TIMBER TREES, NATIVE AND FOREIGN. By 
THOMAS LAsLETT. Cr. 8vo. Sa. 6d. 

Sl!IITH.-'DISEABES OF FIELD AND GARDEN CROPS, CHIEFLY BU(JH AS 
ARE CAUSED BY FUNGI. By Wo:a.THDIGTON G. SxrrH, F.L.S. illustrated. 
Fcap. 8vo. 4s. 6d. 

TANNBB.-*ELEMENTARYLEBBONS IN THE SCIENCE OF'jAGRIOULTURA.L 
PRACTICE. By HBNBY TANNER, F.C.S., M.R.A.C., Examiner In the Prin
ciples of AgricDftnre under the Governmen11 Department of Science. Fcap. 
8vo. Ss. 6<L 

FIRST PRINCIPLES OF AGRICULTURE. By the same. lSmo. la. 
THE PRINCIPLES OF AGRICULTURE. By the same. A Series of Resdlng 

Books for use in Elementary Schools. EL fcap. 8vo. 
I. The Alphabet of the Principles of AgricDftnre. 6<L 

IL · Further Steps In the Principles of Aj¢cDftnre. ls. 
llL Elementary School ReadiJigs OD the Principles of Agriculture for the 

thlrd stage. la. 



46 TEOHNIOAL KNOWLEDGE 

W ARD.-TIMBER AND SOME OF ITS DISEASES. By H. MARSHALL WARD, 
M.A., F.L.S., F.R.S., Fellow of Christ's College, Cambridge, Professor of 
Botany at the Royal Indian Engineering College, Cooper's Hill. With illustra
tions. Cr. 8vo. 6s. 

DOMESTIC ECONOMY. 
'BARKER.-FIRST LESSONS IN THE PRINCIPLES OF COOKING. By LADY 

BARKER. 18mo. ls. 
*BERNERS.-FIRST LESSONS ON HEALTH. By J. BERNERB. 18mo. ls. 
'COOKERY BOOK.-THE MIDDLE CLASS COOKERY BOOK. Edited by the 

Manchester School of Domestic Cookery. Fcap. 8vo. ls. 6d. 
CRAVEN.-A GUIDE TO DISTRICT NURSES. By Mrs. DACRE CRAVEN (nk 

FLORENCE SARAH LEEs), Hon. Associate of the Order of St. John of Jerusalem, 
etc. Cr. 8vo. 2s. 6d. 

FREDERICK.-HINTS TO HOUSEWIVES ON SEVERAL POINTS, PAR
TICULARLY ON THE PREPARATION OF ECONOMICAL AND TASTEFUL 
DISHES. By Mrs. FREDERICK. Cr. 8vo. ls. 

*GRAND'HOMME.-CUTTING-OUT AND DRESSMAKING. From the French of 
Mdlle. E. GRAND'HOIDIE. With Diagrams. 18mo. ls. 

JEX-BLAKE.-THE CARE OF Th"FANTS. A Manual for Mothers and Nurses. 
By SoPHIA JEx-BLAKE, M.D., Lecturer on Hygiene at the London School of 
Medicine for Women. 18mo. ls. 

RATHBONE.-THE HISTORY AND PROGRESS OF DISTRICT NURSING 
FROM ITS COMMENCEMENT IN THE YEAR 1859 TO THE PRESENT 
DATE, including the foundation by the Queen of the Queen Victoria Jubilee 
Institute for Nursing the Poor in their own Homes. By WILLIAM RATHBONE, 
M.P. Cr. 8vo. 2s. 6d. 

*TEGETMEIER.-HOUSEHOLD MANAGEMENT AND COOKERY. With an 
Appendix of Recipes used by the Teachers of the National School of Cookery. 
By W. B. TEGETMEIER. Compiled at the request of the School Board for 
London. 18mo. ls. 

•WRIGHT.-THE SCHOOL COOKERY-BOOK. Compiled and Edited by C. E. 
GuTHRIE WRIGHT, Hon. Sec. to the Edinburgh School of Cookery. 18mo. ls. 

BOOK-KEEPING. 
'THORNTON.-FIRST LESSONS IN BOOK-KEEPING. By J. THORNTON 

Cr. 8vo. 2s. 6d. KEY. Oblong 4to. lOs. 6d. 
*PRIMER OF BOOK-KEEPING. By the same. 18mo. ls. 

KEY. 8vo. 2s. 6d. 

GEOGRAPHY. 
(See also PHYSIOAL GEOGRAPHY.) 

BARTHOLOMEW.-*THE ELEMENTARY SCHOOL ATLAS. By JoHN BAR
THOLOMEw, F.R.G.S. 4to. Is. 

MACMILLAN'S SCHOOL ATLAS, PHYSICAL AND POLITICAL. Consisting 
of 80 Maps and complete Index. By the same. Prepared for the use of 
Senior Pupils. Royal 4to. 7s. 6d. Half-morocco. lOs. 6d. 

THE LIBRARY REFERENCE ATLAS OF THE WORLD. By the same. 
A Complete Series of 84 Modern Maps. With Geographical Index to 100,000 
places. Half-morocco. Gilt edges. Folio. £2:12:6 net. 

*CLARKE.-CLASS-BOOK OF GEOGRAPHY. By C. B. CLARKE, F.R.S. New 
Ed., revised 1889, with 18 Maps. Fcap. Svo. Paper covers, 3s. Cloth, 3s. 6d. 

GEIKIE.-Works by AECHIBALD GEIKIE, F.R.S., Director-General of the Geological 
Survey of the United Kingdom. 

*THE TEACHING OF GEOGRAPHY. A Practical Handbook for the w;e of 
Teachers. Cr. Bvo. 2s. 

*GEOGRAPHY OF THE BRITISH ISLES. 18mo. ls. 
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*GREEN.-A SHORT GEOGRAPHY OF THE BRITISII ISLANDS. By JoHN 
RICHARD GREEl< and A. S. GREEN. With Maps. Fcap. Svo. Ss. 6d. 

*GROVE.-A PRIMER OF GEOGRAPHY. By Sir GEORGE GRoVE, D.C.L. 
illustrated. lSmo. ls. 

KIEPERT.-A MANUAL OF ANCIENT GEOGRAPHY. By Dr. H. KIEPERT. 
Cr. Svo. 5s. 

MACMILLAN'S GEOGRAPHICAL SERIES.-Edited by ARCHIBALD GEIKIE, 
F.R.S., Director-General of the Geological Survey of the United Kingdom. 

*THE TEACHING OF GEOGRAPHY. A Practical Handbook for the Use of 
Teachers. By ARcHIBALD GEIKJE, F.R.S. Cr. Svo. 2s. 

·~IAPS AND !tlAP·DRA WING. By W. A. ELDERTON. 18mo. Is. 
*GEOGRAPHY OF 'rHE BRI'riSH ISLES. By A. GErKIE, F.R.S. 18mo. Is. 
*AN ELEMENTARY CLASS-BOOK OF GENERAL GEOGRAPHY. By H. R. 

MILL, D.Sc., Lecturer on Physiography and on Commercial Geography in 
the Heriot-Watt College, Edinburgh. Illustrated. Cr. Svo. Ss. 6d. 

*GEOGRAPHY OF EUROPE. By J. Sr>!E, M.A. Illustrated. GI. Svo. Ss. 
*ELEMENTARY GEOGRAPHY OF INDIA, BURMA, AND CEYLON. By H. 

F. BLANFORD, F.G.S. Gl. Svo. 2s. 6d. 
GEOGRAPHY OF NORTH A!tiERICA. By Prof. N. S. SHALER. [In preparation. 
GEOGRAPHY OF THE BRITISH COLONIES. By G. M. D.-wsoN and A. 

SUTHERLAND. [In preparation. 
***Other volumes will be announced in due course. 

STRACHEY.-LECTURES ON GEOGRAPHY. By General RICHARD STRACHEY, 
R.E. Cr. Svo. 4s. 6d. 

HISTORY. 
ARNOLD.-THE SECOND PUNIC WAR. Being Chapters from THE HISTORY 

OF ROME, by the late TnoMA.S Alk'<DLD, D.D., Headmaster ot Rugby. Edited, 
with Notes, by W. •r. ARNOLD, M.A. With 8 Maps. Cr. Svo. 5s. 

ARNOLD.-THE ROMAN SYSTEM OF PROVINCIAL ADMINISTRATION TO 
THE ACCESSION OF CONSTANTINE THE GRE.A.'r. By W. T. ARNOLD, 
M.A. Cr. Svo. 6s. 

*BEESLY.-STORIES FROM THE HISTORY OF Rmm. By Mrs. BEESLY. 
Fcap. Svo. 2s. 6d. 

BRYCE.-Works by JAMES BRYCE, M.P., D.C.L., Regius Professor of Civil Law 
in the University of Oxford. 

THE HOLY ROMA.J.'< EMPIRE. 9th Ed. Cr. Svo. 7s. 6d. 
* * • Also a Library Edition. Demy Svo. l4s. 

THE AMERICAN COMMONWEALTH. 2 vols. Ex. cr. Svo. 25s. Part I. 
'l'he National Government. Part II. The State GoYernments. Part III. 
The Party System. Part IV. Public Opinion. Part V. Illustrations and 
Reflections. Part VI. Social Institutions. 

*BUCKLEY.-A HISTORY OF ENGLA.J.'<D FOR BEGINNERS. By ARABELLA 
B. BucKLEY. With Maps and Tables. Gl. Svo. Ss. 

BURY.-A HISTORY OF THE LATER ROl\IAN EMPIRE FROM ARCADIUS 
TO IRENE, A.D. 395·800. By JoHN B. BuRY, M.A., Fellow of Trinity College, 
Dublin. 2 vols. Svo. 32s. 

CASSEL.-MANUAL OF JEWISH HISTORY AND LITERATURE. By Dr. D. 
CAsSEL. Translated by Mrs. HENRY LuaAS. Fcap. Svo. 2s. 6d. 

ENGLISH STATESMEN, TWELVE. Cr. Svo. 2s. 6d. each. 
WILLIAM THE CONQUEROR. By EDWARD A. FREE>!AN, D.C.L., LL.D. 
HENRY II. By Mrs. J. R. GREEN. 
EDWARD J. By F. YoRK PowELL, In preparati~Jn. 
liE."<RY VII. By JAMES GAIRDXER. 







50 HISTORY-ART 

THE EXPANSION OF ENGLAND. Crown Svo. 48. 6d. 
OUR COLONIAL EXPANSION. Extracts from theaoove. Cr. 8vo. Sewed. 1s. 

*TAIT.-ANALYSIS OF ENGLISH HISTORY, based on Green's "Short 
History of the English People." By C. W. A. TAIT, liLA., Assistant Master 
at Clifton. Revised and Enlarged Ed. Cr. 8vo. 4s. 6d. 

WHEELER.-Works by J. TALBOYS WHEELER. 
• A PRIMER OF INDIAN HISTORY. Asiatic and European. 18mo. 1s. 
*COLLEGE HISTORY OF INDIA, ASIATIC AND EUROPEAN. With Maps. 

Cr. Svo. 3s. 6d. 
A SHORT HISTORY OF INDIA AND OF THE FRONTIER STATES OF 

AFGHANISTAN, NEPAUL, AND BURMA. With Maps. Cr. Svo. 12s. 
YONGE.-Works by CHARLOTTE M. YoNoE. 

CAMEOS FROM ENGLISH HISTORY. Ex. fcap. Svo. 5s. each. (1) 
FROM ROLLO TO EDWARD II. (2) THE WARS IN FRANCE. (3) 
THE WARS OF THE ROSES. (4) REFORMATION TIMES. (5) ENG
LAND AND SPAIN. (6) FORTY YEARS OF STUART RULE (1603-1643). 
(7) REBELLION AND RESTORATION (1642-1678). 

EUROPEAN HISTORY. Narrated in a Series of Historical Selections from the 
Best Authorities. Edited and arranged by E. M. SEWELL and C. M. YONOE. 
Cr. 8vo. First Series, 1003-1154. 6s. Second Series, 1083-1228. 6s. 

THE VICTORIAN HALF CENTURY -A JUBILEE BOOK. With a New 
Portrait of the Queen. Cr. 8vo. Paper covers, 1s. Cloth, 1s. 6<L 

.A.RT. 
*ANDERSON.-LINEAR PERSPECTIVE AND MODEL DRAWING. A School 

and Art Class Manual, with Questions and Exercises for Examination, and 
Examples of Examination Papers. By LAURENCE ANDERSON. Illustrated. 
Svo. 2s. 

COLLIER.-A PRIMER OF ART. By the Ron. JoHN COLLIER. Illustrated. 
18mo. 1s. 

COOK.-THE NATIONAL GALLERY: A POPULAR HANDBOOK TO. By 
EnwA.RD T. CooK, with a preface by JoHN RusKIN, LL.D., and Selections 
from his Writings. 3d Ed. Cr. Svo. Half-morocco, 14s. 
*** Also an Edition on large paper, limited to 250 copies. 2 vols. Svo. 

DELAMOTTE.-A BEGINNER'S DRAWING BOOK. By P. H. DELAMOTTE, 
F.S.A. Progressively arranged. New Ed., improved. Cr. Svo. 3s. 6d. 

ELLIS.-SKETCHING FROM NATURE. A Handbook for Students and 
Amateurs. By TRISTBAM J. ELLIS. Illustrated by H. STACY liiARKS, R.A. 
and the Author. New Ed., revised and enlarged. Cr. Svo. 3s. 6d. ' 

GROVE.-A DICTIONARY OF MUSIC AND MUSICIANS. A.D. 1450-1889. 
Edited by Sir GEoRGE GROVE, D.C.L. In four vols. Svo. Price 21s. each. 
Also in Parts. 
Parts I.-XIV., Parts XIX.-XXII., 3s. 6d. each. Parts XV., XVI., 7s. 
Parts XVII., XVIII., 7s. Parts XXIII.-XXV. (Appendix), 9s. 

A COMPLETE INDEX TO THE ABOVE. By Mrs. E. WoDEROUSE. Svo. 
7s. 6d. 

HUNT.-TALKS ABOUT ART. By WILLIAM HUNT. With a Letter from Sir J. 
E. MILLA.IS, Bart., R.A. Cr. Svo. 3s. 6d. 

MELDOLA.-THE CHEMISTRY OF PHOTOGRAPHY. By RAPHAEL MELDOLA, 
F.R.S., Professor of Chemistry in the Technical College, Fins bury. Cr. Svo. 
6s. 

TAYLOR.-A PRIMER OF PIANOFORTE-PLAYING. By FRANKLIN TAYLOR. 
Edited by Sir GEORGE GROVE. 18mo. 1s. 

TAYLOR.-A SYSTEM OF SIGHT.SlNGING FROJII THE ESTABLISHED 
MUSICAL NOTATION; based on the Principle of Tonic Relation, and lllus. 
trated by Extracts from the Works of the Great Masters. By SEDLEY TAYLOR. 
Svo. Os. net. 
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TYRWIDTT.-OUR SKETCHI:s"G CLUB. !,etters and Studies on Landscape 
Art. By Rev. R. ST. Jon:.'< TYRwHITT. With an authorised Reproduction 
of the Lessons an<l Woodcuts in Prof. Ruskin's" Elements of Drawing." 4th 
Ed. Or. Svo. 7s. 6d. 

DIVINITY. 
ABBOTT.-BIBLE LESSONS. By Rev. EDWIN A. ABBoTT, D. D. Cr. Svo. 4s. 6d. 
ABBOTT-RUSHBROOKE.-THE COMMON TRADITION OF THE SYNOPTIC 

GOSPELS, in the Text of the Revised Version. By Rev. EDWIN .A.. ABBOTT, 
D.D., and W. G. RusHBRooKE, M.L. Cr. Svo. as. 6d. 

ARNOLD.-Works by MATTHEW ARNOLD. 
A BIBLE·READING FOR SOHOOLS,-THE GREAT PROPHECY OF 

ISRAEL'S .RESTORATION (Isaiah, Chapters xl.·lxvi.) Arranged and 
Edited for Young Learners. 18mo. ls. 

ISAIAH XL.-LXVI. With the Shorter Prophecies allied to it. Arranged and 
Edited, with Notes. Cr. Svo. 5s. 

ISAIAH OF JERUSALEM, IN THE AUTHORISED ENGLISH VERSION. 
With Introduction, Corrections and Notes. Cr. 8vo. 4s. 6d. 

BENHA.M.-.A. COMPANION TO THE LECTIONARY. Being a Commentary on 
the Proper Lessons for Sundays and Holy Days. By Rev. W. BENHAM, B.D. 
Cr. Svo. 4s. 6d. 

CASSEL.-MANUAL OF JEWISH HISTORY AND LITERATURE; preceded by 
a BRIEF SUMMARY OF BIBLE HISTORY. By Dr. D. CASSEL. Translated 
by Mrs. H. LucAS. Fcap. Svo. 2s. 6d. 

CHURCH.-STORIES FROM THE BIBLE. By Rev. A. J. CHURCH, M.A. Illus· 
trated. Cr. Svo. 5s. 

*CROSS.-BIBLE READINGS SELECTED FROM THE PENTATEUCH AND 
THE BOOK OF JOSHUA. By Rev. JoHN A. CRoss. 2d Ed., enlarged, 
with Notes. Gl. Svo. 2s. 6d. 

DRUMMOND.-THE STUDY OF THEOLOGY, INTRODUCTION TO. By 
JAMES DRUMMOND, LL.D., Professor of Theology in Manchester New College, 
London. Cr. Svo. 5s. 

FARRAR.-Works by the Venerable Archdeacon F. W. FARRAR, D.D., F.R.S., 
Archdeacon and Canon of Westminster. 

THE HISTORY OF INTERPRETATION. Being the Bampton Lectures, 1885. 
Svo. 16s. 

THE MESSAGES OF THE BOOKS. Being Discourses and Notes on the Books 
of the New Testament. Svo. 14s. 

*GASKOIN.-THE CHILDREN'S TREASURY OF BIBLE STORIES. By Mrs. 
HERMAN GASKOIN. Edited with Preface by Rev. G. F. llicLEAR, D.D. 
lSmo. ls. each. Part I.-OLD TESTAMENT HISTORY. Part II.-NEw TESTA· 
ME>lT. Part III.-THE APosTLES: ST. JAMES THE GREAT, ST. PAUL, AND ST. 
JOHN THE DIVINE. 

GOLDEN TREASURY PSALTER.-Students' Edition. Being an Edition of "The 
Psalms chronologically arranged, by Four Friends," with briefer Notes. 18mo. 
3s. 6d. 

GREEK TESTAMENT.-Edited, with Introduction and Appendices, by Bishop 
WESTCOTT and Dr. F. J. A. HaRT. Two Vols. Cr. Svo. lOs. 6d. each. Vol. 
I. The Text. Vol. II. Introduction and Appendix. 

SCHOOL EDITION OF TEXT. 12mo. Cloth, 4s. 6d. ; roan, red edges, 5s. 6d. 
18mo. Morocco, gilt edges, 6s. 6d. 

*GREEK TESTAMENT, SCHOOL READINGS IN THE. Being the outline ol 
the life of our Lord, as given by St. Mark, with additions from the Text of the 
other Evangelists. Arranged and Edited, with Notes and Vocabulary, by 
Rev. A. CALVERT, M.A. Fcap. Svo. 2s. 6d. 
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*THE GOSPEL ACCORDING TO ST. MATTHEW. Being the Greek Text as 
revised by Bishop w~sTCOTT and Dr. Hoar. With Introduction and Notes by 
Rev. A. SLOMAN, M.A., Headmaster of Birkenhead School. Fcap. Svo. 2s. 6d. 

THE GOSPEL ACCORDING TO ST. MARK. Being the Greek Text as revised 
by Bishop WESTCOTT and Dr. HoRr. With Introduction and Notes by Rev. J. 
0. F. MURRAY, M.A., Lecturer at Emmanuel College, Cambridge. Fcap. Svo. 

[In prepamtion. 
*THE GOSPEL ACCORDING TO ST. LUKE. Being the Greek Text as revised 

by Bishop WEsTCOTT and Dr. HoRT. With Introduction and Notes by Rev. 
JoHN BoNo, M.A. Fcap. Svo. 2s. 6d. 

*THE ACTS OF THE APOSTLES. Being the Greek Text as revised by Bishop 
WESTCOTT and Dr. Hoar. With Explanatory Notes by T. E. PAGE, M.A., 
Assistant Master at the Charterhouse. Fcap. Svo. 3s. 6d. 

GWATKIN.-CHURCH HISTORY TO THE BEGINNING OF THE 111IDDLE 
AGES. By H. M. GwATKIN, M.A. Svo. [In prepa,-ation. 

HARDWICK.-Works by Archdeacon HARDWICK. 
A HISTORY OF THE CHRISTIAN CHURCH. Middle Age. From Gregory 

the Great to the Excommunication of Luther. Edited by W. STUBBS, D.D., 
Bishop of Oxford. With 4 Maps. Cr. Svo. lOs. 6d. 

A HISTORY OF THE CHRISTIAN CHURCH DURING THE REFORMA· 
TION. 9th Ed. Edited by Bishop STUBBS. Cr. Svo. lOs. 6d 

HOOLE.-THE CLASSICAL ELEMENT IN THE NEW TESTAMENT. Considered 
as a proof of its Genuineness, with au Appendix on the Oldest Authorities used 
in the Formation of the Canon. By CHA.I<LES H. HooLE, M.A., Student of Christ 
Church, Oxford. Svo. lOs. 6d. 

JENNINGS and LOWE.- THE PSALMS, WITH INTRODUCTIONS Al\"D 
CRITICAL NOTES. By A. C. JE>iNrnas, M.A. ; assisted in parts by W. H. 
LOWE, M.A. In 2 vols. 2d Ed., revised. Cr. Svo. lOs. 6d. each. 

KIRKPATRICK.-THE MINOR PROPHETS. Warburtonian Lectures. By 
Rev. Prof. KIRKPATRICK. [In preparation. 

KUENEN.-PENTATEUCH AND BOOK OF JOSHUA: An Historico-Critical 
Inquiry into the Origin and Composition of the Hexateuch. By A. Ku&"il"EN. 
Translated by P . H. WICKSTEED, M.A. Svo. l4s. 

LIGHTFOOT.-Works by the Right Rev. J. B. LIGHTFOOT, D.D., late Bishop of 
Durham. 

ST. PAUL'S EPISTLE TO THE GALATIANS. A Revised Text, with Introduc
tion, Notes, and Dissertations. lOth Ed., revised. Svo. 12s. 

ST. PAUL'S EPISTLE TO THE PHILIPPIANS. A Revised Text, withlntro. 
duction, Notes. and Dissertations. 9th Ed., revised. Svo. 12s. 

ST. PAUL'S EPISTLES TO THE COLOSSIANS AND TO PHILEMON. A 
Revised Text, with Introductions, Notes, and Dissertations. 8th Ed., revised. 
Svo. 12s. 

THE APOSTOLIC FATHERS. Part I. ST. CLEMENT OF RmlE. A Revised 
Text, with Introductions, Notes, Dissertations, and Translations. 2 vols. Svo. 
32s. 

THE APOSTOLIC FATHERS. Part II. ST. IGNATIUS-ST. POLYCARP. 
Revised Texts, with Introductions, Notes, Dissertations, and Translations. 
2<1 Ed. 3 vols. Svo. 48s. 

THE APOSTOLIC FATHERS. Abridged Edition. With short Introductions, 
Greek Text, and English Translation. Svo. [In the Press. 

ESSAYS ON THE WORK ENTITLED "SUPERNATURAL RELIGION." 
(Reprinted from the Contemporary Review.) Svo. lOs. 6d. 

MACLEAR.-Works by the Rev. G. F. MAcLEAR, D.D., Warden of St. Augustine's 
College, Canterbury. 

ELEMENTARY THEOLOGICAL CLASS-BOOKS. 
*A SHILLING BOOK OF OLD TESTAMENT HISTORY. With 1\Iap. l8mo. 
*A SHILLING BOOK OF NEW TESTAMENT HISTORY. With Map. 18mo. 

These works have been carefully abridged from the Author's large manuals. 
*A CLASS-BOOK OF OLD TESTAMENT HISTORY. Maps. 18mo. 4s. 6d. 
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MACLEAR.-Works by Rev. G. F. MAcLF:AR, D.D.-cnnti.n?led. 
*A CLASS-BOOK OF NEW TESTfuiiE~T lllSTORY, inc\urling the Connection 

of the Old and New Testaments. With maps. lSmo. 5s. 6<1. 
AN INTRODUCTION TO THE THIRTY-XINE ARTICLES. [Jn the Press. 

*AN INTRODUCTION 'l'O TilE CREEDS. lSmn. 2s. od. 
*A CLASS-BOOK OF THE CATECHISM OF THE CllUHCH OF EXGLA::--'TI. 

l8mo. ls. 6d. 
*A FIRST CJ,ASS-BOOK OF THE CATECHIS~1 OF THE CHURCH OF 

ENGLAND. With Scripture Proofs. lSmo. 6d. 
*A MANUAL OF INSTRUCTION FOR CONFIRMATION .1\.n'TI FIRST C011-

l\1UNION. WITH PRAYERS AND DEYOTIONS. 32mo. 2s. 
MAURICE.-THE LORD'S PRAYER, 'I.'HE CREED, .1\.n"D THE C01C\L\.KD

l\1ENTS. To which is added the Order of the Scriptures. By Rev. F. D. 
MAURICE, :M.A. 18mo. Is. 

THE PENTATEUCH AND BOOK OF JOSHUA: An Historico-Critical Inquiry 
into the Origin and Composition of the Hexateuch. By A. KuENEN, Professor 
of Theology at Leiden. 'l'ranslated by P. H. WICKSTEED, M.A. Svo. 14s. 

PROCTER.-A HISTORY OF THE BOOK OF COJ\L\10N PRAYER, with a Ration
ale of its Offices. By Rev. F. PROCTER. 18th Ed. Cr. Svo. lOs. 6d. 

*PROCTER and MACLEAR.-AN ELEMENTARY INTRODUCTION TO THE 
BOOK OF CO~IMON PRAYER. Rearranged and supplemented by an Ex
planation of the Morning and Evening Prayer and the Litany. By Rev. F. 
PROCTER and Rev. Dr. ~fACLEAR. New and enlarged Edition, containing 
the Communion Service and the Confirmation and Baptismal Offices. lSmo. 
2s. 6d. 

THE PSALMS, WITH INTRODUCTIONS AND CRITICAL NOTES. By A. C. 
JENNINGS, l:LA., Jesus College, Cambridge; assisted in parts by W. H. LowE, 
M.A., Hebrew Lecturer at Christ's College, Cambridge. In 2 vols. 2d Ed., 
revised. Cr. Svo. lOs . 6d. each. 

RYLE.-AN INTRODUCTION TO THE CANON OF THE OLD TESTAJ\1ENT. 
By Rev. H. E. RYLE, Hnlsean Professor of Divinity in the University of Cam
bridge. Cr. Svo. [In preparation. 

SIMPSON.-A.J.'< EPIT0:1.1E OF THE HISTORY OF THE CHRISTIAN CHURCH 
DURING 'I.'HE FIRST THREE CENTURIES, AND OF THE REFORMATION 
I~ ENGLAND. By Rev. WILLIAM SruPSoN, M.A. 7th Ed. Fcap. Svo. 3s. 6d. 

ST. JAMES' EPISTLE.-The Greek Text, with Introduction and Notes. By Rev. 
JosEPH MaYOR, M.A., Professor of Moral Philosophy in King's College, London. 
Svo. [In the Press. 

ST. JOHN'S EPISTLES.-The Greek Text, with Notes and Essays. By Right Rev. 
B. F. WESTCOTT, D.D., Bishop of Durham. 2d Ed., revised. Svo. l2s. 6d. 

ST. PAUL'S EPISTLES.-THE EPISTLE TO THE ROMANS. E<lited by the 
Very Rev. C. J. VAUGHAN, D.D., Dean of Llandaff. 5th Ed. Cr. Svo. 7s. 6d. 

THE TWO EPISTLES TO THE CORINTHIANS, A COMMENTARY ON. By 
the late Rev. W. KAv, D.D., Rector of Great Leghs, Essex. Svo. 9s. 
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