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TO THE

RIGHT HONOURABLE

STEPHEN POYNTZ, ESQ.

If I take this opportunity of publishing to
the world the esteem I have for a character to
which learning is so greatly indebted, I hope
you will not think yourself injured by such a
declaration from a man that honours you, and
who looks upon the liberty of putting the fol¬
lowing work under your patronage, as one of
the happy incidents of his life.
From the first moment I formed the design
° 1 ’ '
my thoughts to address it to
you; and indeed what could be more natural,
than that I should be ambitious of inscribing
a treatise upon the elements of philosophy, to
one who has so eminently distinguished himnfftnL 18e4?ter\siveknowledge inthat, as well
as all the other branches of human learning ?
Y our great abilities in every kind, have de¬
servedly recommended you to the notice of
your king and country, and occasioned vour
Bemgcourted and importuned toacceptthose '
offices of state, which others pursue with
so much eagerness, and find it often difficult
to obtain, by all the arts and endeavours of
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ambition. Nor have your talents been confin¬
ed to the view of your country alone. Fo¬
reign nations have seen and admired you, and
still speak with the greatest applauses of your
wise and able conduct, when it was your pro¬
vince to act as a British minister abroad.
But the qualities of a great statesman are
not those alone by which you have rendered
yourself illustrious. The virtues of private
life no less actuate and adorn your whole be¬
haviour, and add a new dignity to the high sta¬
tion to which your merit has raised you. Af¬
fability, complacency of manners, and, above
all, an extensive humanity and benevolence,
which takes pleasure in doing good, are dis¬
tinguishing parts of your character, and have
contributed no lessthan yourother extraordi¬
nary endowments, to that universal acknow¬
ledgment which is paid you by your country.
1 hat you may long live to be an ornament
and blessing to the nation, and to enjoy the
pleasure which arises from a consciousness of
the esteem and approbation of all good men,
is t he sincere and hearty prayer ofj
Sir, your most obliged, and
Most obedient humble Servant,
W. DUNCAN

INTRODUCTION.

Sec. I—Importance of the Knowledge of ourselves,
Of all the human sciences, that concerning man is certainly
the most worthy of man, and the most necessary part of know¬
ledge. We find ourselves in this world surrounded with a va¬
riety of objects : we have powers and faculties fitted to deal
with them, and are happy or miserable in proportion as we
know how to frame a right judgment of things, and shape our
actions agreeably to the circumstances in which we are placed.
No study, therefore, is more important than that which in¬
troduces us to the knowledge of ourselves. Hereby we become
acquainted with the extent and capacity of the human mind ;
and learning to distinguish what objects it is suited to, and in
'what manner it must proceed in order to compass its ends, we
arrive by degrees, at that justness and truth of understanding,
which is the great perfection of a rational being.

Sec. II.—Different gradations of Perfection in
Things.
If we look attentively into things, and survey them in their
lull extent, we see them rising one above another in various
degrees of eminence. Among the inanimate parts of matter,
some exhibit nothing worthy our attention ; their parts seem
as it were jumbled together by mere chance, nor can we discover any beauty, order, or regularity in their composition.
In others we discern the finest arrangement, and a certain
elegance of contexture, that makes us affix to them a notion
o worth and excellence. Thus metals and precious stones
are conceived as far surpassing those unformed masses of
earth that lie every where exposed to view. If we trace na¬
ture onward, and pursue her through the vegetable and animal
kingdoms, we find her still multiplying her perfections, and
rising, by a just gradation, from mere mechanism to perceplon, and from perception, in all its various degrees, to reason
and understanding.
A 3
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Sec. Ill .—Usefulness of Culture, and particularly
of the Study of Logic.
But though reason be the boundary by which man is distin¬
guished from the other creatures that surround him, yet we
are far from finding it the same in all. Nor is this inequality to
be wholly ascribed to the original make of men’s minds, or
the difference of their natural endowments. For if we look
abroad into the several nations of the world, some are overrun
with ignorance and barbarity ; others flourish in learning and
the sciences ; and what is yet more remarkable, the same
people have, in different ages, been distinguished by these very
opposite characters. It is therefore by culture, and a due ap¬
plication to the powers of our minds, that we increase their
capacity, and carry human reason to perfection. Where this
method is followed, knowledge and strength of understanding
never fail to ensue ; where it is neglected, we remain ignorant
of our own worth ; and those latent qualities of the soul, by
which she is fitted to survey this vast fabric of the world, to
scan the heavens, and search into the causes of things, lie bu¬
ried in darkness and obscurity. No part of knowledge, there¬
fore, yields a fairer prospect of improvement, than that which
takes account of the understanding, examines its powers and
faculties, and shows the ways by which it comes to attain its
various notions of things. This is properly the design of Logic,
which may be justly styled the history of the human mind, in¬
asmuch as it traces the progress of our knowledge, from our
first and simple perceptions, through all their different com¬
binations, and all those numerous deductions that result from
variously comparing them one with another. It is thus that we
are let into the natural frame and contexture of our own minds,
and learn in what manner we ought to conduct our thoughts,
in order to arrive at truth, and avoid error. We see how to
build one discovery upon another, and, by preserving the chain
of reasonings uniform and unbroken, to pursue the relations of
things through all their.labyrinths and windings, and at length
exhibit them to the view of the soul, with all the advantages
of light and conviction.

Sec. IV.—Operations of the Mind.
But as the understanding, in advancing from one par* of
Knowledge to another, proceeds by a just gradation, and exerts
various acts, according to the different progress it has made,
logicians have been careful to note these several steps, and
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have distinguished them in their writings by the name of the
operations of the mind. These they make four in number, and
agreeably to that have divided the whole system of logic into
loui parts, in which these acts are severally explained, and the
conduct and procedure of the mind, in its different stages of
improvement, regulated by proper rules and observations.
Now, in order to judge how far logicians have followed nature,
in this distinction of the powers of the understanding, let us
take a short view of the mind, and the manner of its progress,
according to the experience we have of it in ourselves, and
see whither the chain of our own thoughts will without con¬
straint lead us.

Sec. V—Perception.
First, then, we find ourselves surrounded with a variety of
Q ijects, which, acting differently on our senses, convey distinct
impressions into the mind, and thereby rouse the attention and
notice of the understanding. By reflecting, too, on what
S«fne9-Wj m Uj* we become sensible of the operations of our
Knf ™innS,,^nt* aUe,idto them as anew set of impressionst
tUb there is only bare conaciouanesa. The mind,
sioiiR
ocec<l1*1g‘ any further, takes notice of the impresDl.
. ,fre made upon it, and views things in order as they
uiwlAt* \ t Y?mSelve? one after another. This attention of the
cnm standing to the objects acting upon it, whereby it beria!! *enS?-e °f the ,mPressions they make, is called by logit]
* PercePtt0)l i and tlie notices themselves, as they exist in
,m'nd' a!u* are there treasured up to be the materials of
ideat
and ^-nowlcdge, are distinguished by the name of

Sec. VI.—Judgment.
But the mind does not always rest satisfied in the bare vie«
ide“- !t » »f» more active and busy
t0.be ““O.bliiij. them together, and comp,thinp-s it _°nj*iW,Hi an°ther. In tltis complicated view of
rree^and • ®adlly dl Cerns, that some agree and otliers disaTIiur
dj°inS 01* st.Parates them according to this perception.
idea offPOU comPanng the idea of two added to two, with the
thereuDonr«We’ at firstJ>lance> perceive their agreement, and
A
• PtK PrT.°Unce l^at two and two are e(lual to four,
truths’ to „HWhK,te ,8.not hlack, that five is less than seven, are
aaro
WC inamediately assent, as soon as we com¬
pare
ideas together. This » the first and simplest act
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of the mind, in determining’ the relation of things, when, by a
bare attention to its own ideas, comparing any two of them to¬
gether, it can at once see how far they are connected or disjoined.
The knowledge thence derived is called intuitive, as
requiring no pains or examination ; and the act of the mind as¬
sembling its ideas together, and joining or disjoining them, ac¬
cording to the result of its perceptions, is wliat logicians term
judgment.

Sec. VII.—Reasoning.
Intuition affords the highest degree of certainty; it breaks
in with an irresistible light upon the understanding, and leaves
no room for doubt or hesitation. Could we in all cases, by
thus putting two ideas together, discern immediately their
agreement or disagreement, we should be exempt from error,
and all its fatal consequences. But it so happens, that many
of our ideas are of such a nature, that they cannot be thus ex¬
amined in concert, or by any immediate application one to
another ; and then it becomes necessary to find out some other
ideas that will admit of this application, that by means of them
we may discover the agreements we search for. Thus the
mind, wanting to know the agreement or disagreement in extent
between two enclosed fields, which it cannot so put together
as to discover their equality or inequality by any immediate
comparison, casts about for some intermediate idea, which, by
being applied first to the one, and then to the other, will dis¬
cover the relation it is in quest of. Accordingly, it assumes
some stated length, as a yard, &c. and measuring the fields
one after the other, comes by that means to the knowledge of
the agreement or disagreement in question. The intervening
ideas made use of on these occasions, are called proofs s and
the exercise of the mind in finding them out, and applying them
for the discovery of the truths it is in search of, is what we
term reasoning. And here let it be observed, that the know¬
ledge gained by reasoning is a deduction from our intuitive
perceptions, and ultimately founded on them. Thus in the
case before mentioned, having found by measuring, that one
of the fields makes three-score square yards, and the other
only fifty-five, we thence conclude, that the first field is larger
than the second. Here the two first perceptions are plainly
intuitive, and gained by an immediate application of the mea¬
sure of a yard to the two fields, one after another. The con¬
clusion, though it produces no less certain knowledge, yet dif¬
fers from the others in this, that it is not obtained by an imme¬
diate comparison of the ideas contained in it, one with another,
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but is a deduction from the two preceding judgments, in which
the ideas are severally compared with a third, and their rela¬
tion thereby discovered.
We see, therefore, that reasoning is
a much more complicated act of the mind than simple judg¬
ment, and necessarily presupposes it, as being ult imately found¬
ed on the perceptions thence gained, and implying the vari¬
ous comparisons of them one with another. This is the great
exercise of the human faculties, and the chief instrument by
which we push on our discoveries, and enlarge our knowledge.
A quickness of mind to find out intermediate ideas, and apply
them skilfully in determining the relations of things, is one of
the principal distinctions among men, and that which gives
some so remarkable a superiority over others, that we are apt
tb look upon them as creatures of another species.

Sec. VIII.—Method.
Thus far we have traced the progress of the mind in thinkmg, and seen it rising by natural and easy steps from its first
and simple perceptions, to the exercise of its highest and most
distinguishing faculty. Let us now view it in another light, as
enriched with knowledge, and stored with a variety of disco¬
veries, acquired by a due application of its natural powers. It
is o vious to consider it in these circumstances, as taking a
general survey of its whole stock of intellectual acquisitions,
isposmg them under certain heads and .classes, and tying
them together, according to those connexions and dependen¬
cies it discerns between them. It often happens, in carrying
on our inquiries from subject to subject, that we stumble upon
unexpected truths, and are encountered by discoveries which
our present train of thinking gave no prospect of bringing in
our way. A man of clear apprehension, and distinct reason,
W'ho, after due search and examination, has mastered any part
of knowledge, and even made important discoveries in it, be¬
yond what he at first expected, will not suffer his thoughts to
lie jumbled together in the same confused manner as chance
offered them : he will be for combining them into a regular
system, where their mutual dependence may be easily traced,
and the parts seem to grow one out of another. This is that
operation of the mind, known by the name of disposition or
method, and comes in the last in order, according to the divi°*
logicians, as presupposing some tolerable measure
cl knowledge, before it can have an opportunity of exerting itself m any extensive degree
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Sec. IX.—Perception and Judgment terms of a very
extensive Sig nification.
We see, then, that this fourfold distinction of the powers of
the mind, in perception, judgment, reasoning,.and disposition,
as well as the order in which they are placed, have a real foun¬
dation in nature, and arise from the method and procedure of
our own thoughts. It is true, there are many other actions
and modifications of the understanding, besides those above
mentioned, as believing, doubting, assenting, &c. but these are
all implied in the act of reasoning, in the like manner, as com¬
prehending, abstracting, remembering, may be referred to the
first operation of the mind, or perception. This will appear
more fully in the sequel, when we come to handle the several
parts of logic separately ; at present we shall content ourselves
svith this general account of things ; only it seems necessary
to observe, that perception and judgment, in the propriety of
the English tongue, have a much more extensive signification
than logicians commonly allow them. We not only perceive
the ideas in our own minds, but we are said also to perceive
their agreement or disagreement; and hence arise the com¬
mon phrases of intuitive perceptions, perceptions of truth,
and of the justness of arguments or proofs ; where it is mani¬
fest, that the word is applied not only to our judgments, but
also to our reasonings. In a word, whatever comes under the
view of the mind, so as to be distinctly represented and taken
notice of, whether an idea, proposition, chain of reasoning, or
the order and connexion of things, is thereby rendered an ob¬
ject of perception, and gives employment to this first and most
simple of our faculties
In like manner, the word judgment is
seldom, in common discourse, confined to obvious and self-evi¬
dent truths. It rather signifies those conjectures and guesses
that we form, in cases which admit not of undoubted certain¬
ty, and where we are left to determine by comparing the va¬
rious probabilities of things. Thus a man of sagacity and
penetration, who sees far into the humours and passions of
mankind, and seldom mistakes in the opinions he frames of
characters and actions, is said to judge well, or think judicious¬
ly. For these reasons, it might not be improper to change
the common names of the two first operations of the mind,
calling the one simple apprehension, and the other intuition {
wh.ch two words seem better to express their nature, and the
manner in which they are conversant about their several ob¬
jects. This accuracy of distinguishing, where there is any
the least difference, is in a peculiar manner necessary in a
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°^1C* as
’8 tbe professed design of that scitljin»o ° tGj ,l us bow t? f°rm clear and distinct notions of
resemblance tbcreby avoid being misled by their similitude or

Sec.

Logic divided into Four Parts.
fulness and Excellency.

Its Use¬

?IVCn f fleneral ,dea,of the four operations of
one another i* tra^jd tbeir connexion and dependence upon
division ort’hln°Uld Uef °bserve’that in consequence of this
iled int« f the po"ers °f tlle understanding, logic is also divi^
tr,eat severally of £J acts, and

accSy“SLuniUSandSa0he metn
b
throwing light upoif the mn ..baPPy talent of unravelling and
Others confouncWhe .o.™ 3.1 obscure.and intricate subjects.
“S8 seem to be formed^wrv Ifnd^Jf11008 J. their understandconeeiving clearly themselve^’ of m T ”* l.nc.aPable of either
telligible to others, if then we
”^ak,n^1 tbeir thoughts in¬
serve what it is that m.lwlfli.
ourselves carefully to obthe others come to miscarrv th 0,16 SUcc.eed 80 well, and how
an art of the highest use ™dheSC r®mai'ks will furnish us with
life. Now thisfs the
\ cxceHency in the conduct of
nature of the human mind1S>nn^U+SiineSS °f /o^c~to explain the
jng its several powers inj 'l.16 Proper manner of conductknowledge. It lavs «n,n fi?er t0 the attainment of truth and
apt, through inattention
.errors a,ul mistakes we are
distinguish between truth
V,110’ and teaches 1,9 bow to
ance of it. ByThTs means w, What carrie.s onl>' tbe aPPearture and force of th^mlersTambir ac(luain^d with the naits reach, where we mav attain
866 wbat thinffs lie within
and when we must be contented 52 k"^ “<Ld£r°n8tration»
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BOOK I.
Of Simple Apprehension, or Perception.

CIIAP. i.
OF THE ORIGINAL OF OUR IDEAS.

Simftle ^lifireheneion and Ideas.
:: ^ ^ - toke .*
impressions from a vlrietv nV^ *re CapaWe of receiving
Oces are thereby conveyed into°w!CCt* l that cHstinct n°that we are conscious of the^r h^n, ""dersta,1,i>nS 5 *«><*
t'on of the mind to the oU’ ♦
.nf? there- T,us atteneall simfile afifirehmxion JCC*s.act,.llS upon it, is what we
taking a view of things ’ as^ n’ *n f*CV the mind it3elf
consciousness. It is by this present^d to u by its own
furnished with all those*ideas about* wtf ^ C°"'e t0 bo
are employed
For hri, .
' hlch
thoughts
uponns, and attendiinr St °f
impresses
we can renew them ae- iin nn th per5eptlons they bring,
pbjects that first produced XT,0"*5'0"’ eten "he" "'c
tdeas arc nothin., else bn. >k
are rem'>'’ed Now, our
of what we have^at any tim^80 re.ne'?ed representations
of which things are acain . per<;eived and felt> hy means
mind, and seem to hfve a Sf f ^ the -vievv of lhe
ave a kind of existence in it. It is
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true, we can upon many occasions combine our ideas va¬
riously together, and thereby form to ourselves repre¬
sentations of things that never had an existence in nature,
as when we fancy a centaur, or a golden mountain ; but
it is still certain, that the original ideas, out of which
these are made, are such as have been conveyed into the
mind by some former impressions. It remains therefore
to inquire how we come by our first notions and percep¬
tions of things. Whence does the understanding derive
these original impressions and characters, which it can
combine in so many different ways, and represents to it¬
self under such infinite varieties ? To this I answer, that
if we attend carefully to what passes in our minds, we
shall observe two inlets of knowledge, from whence, as
from two fountains, the understanding is supplied with all
the materials of thinking.
SECTION II.
Ml

our original Ideas derived either from Sensationy

First, outward objects, acting upon our senses, rouse
in us a variety of perceptions, according to the different
manner in which they affect us. It is thus that we acquire
ideas of light and darkness, heat and cold, sweet and bit¬
ter, and all those other impressions which we term sen¬
sible qualities. This great source and inlet of knowledge
is commonly distinguished by the name of sensation, as
comprehending all the notices conveyed into the mind,
by impulse made upon the organs of sense.
SECTION III.

Or, Refection.
But these ideas, numerous as they are, are wholly de¬
rived to us from without: there is therefore yet another
source of impressions, arising from the mind’s attention
to its own acts, when, turning inwards upon itself, it takes
a view of the perceptions that are lodged there, and the
various ways in which it employs itself about them. For
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e ideas furnished by the senses, give the mind an opporunity of exerting its several powers ; and as all our
oughts, under whatever form they appear, are attended
'vith consciousness, hence the impressions they leave,
rn eVVf come to turn the eye of the soul upon them,
rich the understanding with a new set of perceptions,
o less distinct than those conveyed in by the senses,
us it is that we get ideas of thinking, doubting, be¬
lt, 'm*r wldmS’ &c* which are the different acts and workinp ot our minds, represented to us by our own conA Yssecond s°urcc of ideas is called refec• ’
ewdendy presupposes sensation ; as the impressions it furnishes are only of the various powers of the
j^erstandmg, employed about perceptions already in tht

1

SECTION IV.
RUc and Pr°gresa of Human Knowledge.

give u?a clear
* WC du,!r atte"d to ‘hem. will
of the human ;
dli‘unct t'tew of the natural procedure
We can hav#>
mtellectj »*» its advances to knowledge,
minds until thlePtlon °f the operations of our own
before’ the
which to pmr,i
first emnlovm

andlng

1S

n.or Can tbef be exerted
furnished with ideas about

^ S ?nd aS these ideas’ tbat give thc

“tom U iSdfiltbedn,t0 receiverLTmpreLLFntmadc

ous lcfs fr i
lhe View of the
employ it in vari
all which L? ?f1VT?’ rememberinS’ considering, &c.
sciousniss
Anfwhed 7*5
internal feelinS a”d conmind takp« • '^‘nd tbls *eads us to the second step the
u caltts own8 pr08:r-e88 t0Wards t-owledge, vi/that
its several wJi" consclousness, represent to itself these
workings and operations, and thereby furnish
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the understanding with a new stock of ideas. From thesfc
simple beginnings, all our discoveries take their rise :
for the mind, thus provided with its original characters
and notices of things, has a power of combining, modii'ying, and examining them in an infinite variety of lights,
by which means it is enabled to enlarge the objects of
its perception, and finds itself possessed of an inexhaus¬
tible stock of materials. It is in the various comparison
of these ideas, according to such combinations of than
as seem best to suit its ends, that the understanding ex¬
erts itself in the arts of judging and reasoning, by which
the capacious mind of man pushes on its views of things,
adds discovery to discovery, and often extends its
thoughts beyond the utmost bounds of the universe.
Thus we sec, as it were, at one glance, the whole pro¬
gress of the soul, from the very first dawnings of percep¬
tion, till it reaches the perfection of human knowledge ;
nor shall we, among all its vast stock of discoveries, or
that infinite variety of conceptions whereof they consist,
be able to find one original idea which is not derived
from sensation or reflection, or one complex idea which
is not made up of those original ones.
section v.
Division of our Ideas into Simfilc and Com],lex.
Having thus shown how the mind comes to he first
furnished with ideas, we shall next proceed to the conside¬
ration of the ideas themselves, and endeavour to give
such an account of them, as will best serve to explain
their several appearances, and the manner in which they
are formed. It is evident, from what has been said above,
that they all fall naturally under these two heads: first,
those original impressions that are conveyed into the
mind by sensation and reflection, and which exist there,
simple, uniform, and without any shadow of variety.
Secondly, those more complex notions of things, that re¬
sult from the various combinations of our simple ideas,
whether they are conceived to exist of themselves, in
any particular subject, or are united and joined together
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the mind enlarging its conceptions of things, and pur¬
suing the ends and purposes of knowledge. These two
classes comprehend our whole stock of ideas; and, when
considered separately, in that order wherein they most
naturally seem to offer themselves to our thoughts, will*
I hope, give such a view of the conduct and manner of
the mind, as may contribute not a little to introduce U6
to an acquaintance with ourselves, and make us sensible
of the capacity and extent of the human intellect. We
proceed, therefore, to a more particular account of this
division of our ideas.

CHAP. II.
OF SIMPLE IDEAS.

Simple Ideas, what.
riiE first class of our ideas are those which I distin¬
guish by the name of simple perception ; because they
exist m the mind under one uniform appearance, with¬
out variety or composition. For though external ob¬
jects convey at once into the understanding many differ¬
ent ideas, all united together, and making as it were one
\ iq e , yet the impressions themselves are evidently
distinct, and are conceived by the mind, each under a
form peculiar to itself. Thus the ideas of colour, exten¬
sion, and motion, may be taken in at one and the same
time, from the same body ; yet these three perceptions
aie as distinct m themselves as if they all proceeded
trom different objects, or were exhibited to our notice at
not^fntUmeSare theref°re carefully to distinguish
a ce e*! °ur slu,Ple
primitive conceptions, and those
ditlerent combinations of them, which are often sueges e to the mind by single objects acting upon it. The
rst constitute our original notices of things, and are not
b 9
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distinguishable into different ideas, but enter by the senses
simple and unmixed. They are also the materials out
of which all the others, how complex and complicated
soever, are formed ; and therefore ought deservedly to
be looked on as the foundation and ground-work of our
knowledge.
SECTION II.
Simfile Ideas of Sensation.

Now if we take a survey of these ideas, and their se¬
veral divisions and classes, we shall find them all sug¬
gested to us, either by our senses, or the attention of the
mind to what passes within itself. Thus our notices of
the different qualities of bodies, are all of the kind we
call simple ideas, and may be reduced to five general
heads, according to the several organs which are affect¬
ed by them. Colours, &c. and sounds are conveyed in
by the eyes and ears ; tastes and smells by the nose and
palate ; and heat, cold, solidity, &c. by the touch. Be¬
sides these, there are others which make impressions on
several of our senses, as extension, figure, rest and mo¬
tion, &c. the ideas of which we receive into our minds
both by seeing and feeling.
section in.

,

Simfile Ideas of Refection &c.
If we next turn our view upon what passes within
ourselves, we shall find another set of simple ideas ari¬
sing irom our consciousness of the acts and operations
of our own minds. Perception or thinking, and volition
or willing, are what every man experiences in himself,
and cannot avoid being sensible of. I shall only observe
further, that besides all the above-mentioned perceptions,
there are others that come into our minds by all the ways
of sensation and reflection ; such are the ideas of plea¬
sure and pain, powxr, existence, unity, succession, &c.
which are derived into our understandings both by the
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what \ve fePije^WUh?U-t us’ and the consciousness of
of extension Wlt?U? l\is true» s°me of these ideas, as
ther without r> ° duratlon> cannot be conceived altoge-mo„7ot iS;nHeVenhf,ess’ they are justly ranked
of the same Tinlf d?S ,because their parts being all
idea, neither of
Wlth°ut the fixture of any other
and separate concent?
be resolved into two distinct
definition given above °of V 1 hUS they 8ti11 aiiswer the
in the mind, with v-iri’t* being °ne uni,orm appearance
confounding our'shnnle^idl f?ralit’r- But <o prevent
those complex modes'of ti n!,? Sp“I:e !nd du,'“tlon> with
■■al measures common/ *use
d T b)r'he
years, &c. it mav ^° u e’ as yards> miles, days,
the least portions o^eithlS® ^ "T* proper to consider
*nd distinct perception 'as Tber.eo^ w® can form a clear
out of which all th?ir othtV
8,mPle ldeas of that kind
formed. Such an instant^ "10c!es and combinations are
be the same in respect of d,?01,™’ may be conceived to
tn respect of numbers ; and wiT™ °r,spaCe’ as unity is
by a continued addition nr !
.S.Crve best to show how,
and complex ideas are made^p110"’ °Ur more enlarSed
SECTION IV.

I have sfill t'wcfohscrvafTon'™', n'T ofoursimple ideas,
The first is, that they are such
Con,cerning them,
tnto the mind by the proner ch
?“ °nIy be conveyed
vided by nature ; insomuch
* a“d avenues proany of those inlets, by which £ -f WC ar.e destitute of
duce them are wont to he Id •
jmpressions that proarising are absolutely lost t?UttCd’ a11 the.ideas thence
quickness of
.{•
l? usi nor can we, by anv
A man bom blind islnclmble"^&
f°rthis Wan*
ooiours; in like mannerTs oi* I
,d.ca8fof Hght and
notion or conception of
"5° 18 deaf can form no
l
i oi sounds. Hence it appears, that
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these our simple ideas are just such as nature has fur¬
nished them, and have no dependence on our will; we
can neither destroy them when in the understanding, nor
fashion or invent any new one, not taken in by the ordi¬
nary means of perception. So that we here see the ut¬
most bounds of human knowledge, which, however
mighty and enlarged, cannot exceed the limits of those
our simple original ideas, and their various combinations.
SECTION V.

They furnish amfile Materials of Knowledge.
And this leads me to the second observation I pro¬
posed to make, which is, that though the mind cannot,
in multiplying its conceptions of things, advance one
step beyond the materials furnished it by sense and con¬
sciousness : yet as it has a power of combining, modi¬
fying and enlarging them, in all the different ways in
which they can be put together, it therefore finds itself
in possession of an inexhaustible treasure of ideas, suf¬
ficient to employ it to the full extent of all its powers,
and furnish matter for all those various opinions, fan¬
cies, and views of things, that make up the subject of
its thoughts and contemplations. Let us but reflect upon
the single idea of unity or one, and observe what a va¬
riety of combinations are formed, by continually adding
it to itself; insomuch that the understanding finds no
stop or boundary, in its progress from number to num¬
ber. In what an infinity of different lights may exten¬
sion alone be considered 1 what limit can be set to that
endless diversity of figures, which it is in the power of
the imagination to fashion and represent to itself ? If to
these we add those numberless other combinations that
result from variously compounding and comparing the
rest of our simple ideas, we shall have little reason to
■omplain of being limited to a scanty measure of know¬
ledge, or that the exercise of the human faculties is con¬
fined within narrow bounds. But having traced the pro¬
gress of the mind through its original and simple ideas,
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tvi 1 11 be8ms to enlarge its conceptions by uniting and
.ytng them together; it is now time to take a survey of
as thus employed in multiplying its views, that we may
ee y what steps it advances from one degree of impio\ement to another, and how it contrives to manage
la infinite stock of materials it finds itself possessed of.

The

lime to

of complex Ideas into those of real Ex¬
istence, and those framed by the Mind.
atlcntivcly considers his own thoughts, and
°lthe several complicated ideas that from

rsTtlilv
0ffeu themselvcs “ his understanding, will
derived fcVe tiat "'“"X <>f
are such as have been
affectinp- his Wldl0Ut? and suggested by different objects
the mind
cepti°n ; others, again, are formed by
seems best to Variou®|y combining its simple ideas, as

theTre^tTnrilw P orYf “5

“ has *»

of substances as nf °f 1
?rst klnd are a11 our ,deas
the second
S? °f a™an’ a horsc> a stone, gold. Of
we on manv n th°-e arbltra»7 collections of things, which
fulness in ^hpCCasions Put together, either for their usesuit ofklSe(,rmeT °f life’ 01 lo funher the PU1whether nf d,,
’ SUCb are our *deas of stated lengths,
kauues
i as hours, months, miles!

held as l
aCt'0,'S “V be
referred torttis
plex notions,lnCest’™anslauKhtfepi &c. which com'jew of what these words d'escriheebVCt fft ’” f“ aClUlJ
bining the circnmM.. ° ?e,scnbe’ but olten from comis the most usuaTw
t*
th<:m ln our minds’ or’vvhich
and the ideas th«?nnK theirnames explained.
Classes comprehend Mot r enVmcrat,;d- Z1 h«« '»»
ing imDossibfo m
1•
complex conceptions, it beg impossible to conceive any that are not either sug-
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tested to the understanding by some real existences, or
formed by the mind itself arbitrarily uniting and com¬
pounding its ideas. We shall treat of each in order.

CHAP. III.
OF OUR IDEAS OF SUBSTANCES.

SECTION I.

,

,

Ideas of Substances Collections of Simfxle Ideas held
together by some j^nknoivn Support.
The first head of complex ideas mentioned in the
foregoing chapter, is that of substances, which I choose
to handle before the other; because, as will afterwards
appear, the notices derived from this source very much
help us in forming those arbitrary collections, which
make up the second division. For in many of them we
take our hints from the reality of things, and combine
ideas that actually exist together, though often with an
exclusion of others, as will be explained when we come
to treat of abstract and universal notions. It has been
already observed, that the impressions conveyed into the
understanding from external objects, consist for the
most part of many different ideas joined together, which
all unite to make up one whole. These collections of
various ideas, thus co-existing in the same common sub¬
ject, and held together by some unknown bond of union,
have been distinguished by the name of substances, a
word which implies their subsisting of themselves, with¬
out dependence (at least as far as our knowledge reaches)
on any other created beings. Such are the ideas we
have of gold, iron, water, a man, 6cc. For if we fix upon
any one of these, for instance, gold, the notion under
which we represent it to ourselves is that of a body, yel¬
low, very weighty, hard, fusible, malleable, &c. where
wc may observe that the several properties that go to
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the composition of gold, are represented to us by clear
evident perceptions j the union too of these proper¬
ties, and their thereby constituting a distinct species of
body, is clearly apprehended by the mind : but when we
Would push our inquiries farther, and know wherein this
union consists, what holds the properties together, and
gives them their self-subsistence, here we find ourselves
at a loss. However, as we cannot conceive qualities,
without at the same time supposing some subject in
which they adhere, hence we are naturally led to form
the notion of a support, which, serving as a foundation
for the co-existence and union ®f the different properties
of things, gives them that separate and independent ex¬
istence under which they are presented to our concep¬
tion. This support we denote by the name s-ubstance ;
and as it is an idea applicable to all the different combi¬
nations of qualities that exist any where by themselves,
they are accordingly all called substances. Thus a house,
a
. » a
&c* having each their distinguishing proconceived to exist independent one of
another, the idea of substance belongs alike to them all.
SECTION II.

The Division of Modes into Essential and Accidental.
In substances, therefore, there are two things to be
considered : first, the general notion of self-subsistence,
which, as I have said, belongs equally to them all; and
then the several qualities, or properties, by which the
different kinds and individuals are distinguished one
from another. These qualities are otherwise called
inodes, and have been distinguished into essential and ac¬
cidental, according as they are perceived to be separable
or inseparable from the subject to which they belong,
xtension and solidity are essential modes of a stone;
au.se lt caonot be conceived without them ; but rounds is only an accidental mode ; as a stone may exist

»d oSPtpPee^BfiSUre’ aud ***

its
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8F.CTION III.
The Motion of Self-Subsistence inseparable from
subsistence.

I might run farther into these divisions and subdivi¬
sion in which logicians have been very fertile; but as they
tend little to the advancement of real knowledge, and
serve rather to fill the memory with words and their sig¬
nifications, than furnish clear and distinct apprehensions
of things, I shall not trouble the reader-with them. It is
more material to observe, that the change of properties
m any substance, though it olt-times changes the nature
ot that substance, that is, its species or kind ; yet it never
destroys the general notion of self-existence, but leaves
that equally clear and applicable, as before any such altera¬
tion happened. Wood, by the application of fire, is turn¬
ed into charcoal; but charcoal, however different from
wood, is still a substance. In like manner, wax may be
converted into flame and smoke; a human body will
moulder into dust; yet these alterations destroy not their
being or existence: they are still substances as before,
though under a different form and appearance. In the
several experiments made by chemists, bodies undergo
many changes and put on successively a great variety of
different shapes, and yet, by the skill and address of the
operator, they are olten brought back to their first and
primitive form. W hat alteration can we suppose the
fire, or the application of any other body, to make, unless
on the configuration, texture, or cohesion of the minute
parts When these are changed, the body is proportionably changed; when they return to their original state,
the body likewise puts on its first and natural appear¬
ance.
1 v
SECTION IV.
Foundation of the different Species of Corporeal
Substances.

All that is essential to matter, therefore, is the cohe¬
sion of solid extended parts : but as these parts are capa-
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of innumerable configurations—as their texture may
very various, and the internal constitution thence
bor °g
°l conse(luence extremely different in different
tv 1.es*7we niay froni these considerations conceive prety c early the source and foundation of all the different
peues ot corporeal substances
Nor is this a notion tanh„“PateranJd°.m’ orone °f those chimerical fancies in
ofim>0ph^’-der!Ved rat^er from a warmth and liveliness
selve«^lnr\10n l 'an °bservations drawn from things themit
°
.no,: da!*y see our food, by the changes
verted
ln t le ^lfterent avenues of the body, conS
a"d thcnce cmPloyed in nourishWOnSu faS V » B.nlttr8ln^
several parts of that
wonueitui fabric? Ram, descending from the clouds
nd mixing with the mould or earth of a garden beveSy of^rms^^^ ^ Various kinds, Puts on a diconvevances thr ac<:ordlI?S to the different channels and
innuVSS:t^li"'hHCl: itpasses; “>»«'“'. after
»n leaves, opens in buH«,n<1 •tranSnmtatlons’ sProuls forth
of the tree itself r
> or is converted into the substance
between the component
a?y ^reater difference
than between th/moistf”? °f S? d’ and those of stone’
and those new forms -Su? paniclea of S*rden mould,
pear, after thev
and figures under which they apthe purposes o/n-m
Jeen tllus fashioned by nature for
I U1 poses ot growth and nourishment.
SKCTION V.

£”mc‘ °fSub“™'" nothing bn, the internet structure
anil constitution ;
to -set ThauLTatv if’U
apprar
wholly from the different
matei iul substances arises
motion of the minute n C°nfieuratlo"> s5ze, texture, and
riously combined
As these haPPcn to be va*
forms, bodies rmld knit.together, under different
Vey into the mfod bv
of appearances, and consions,

by

which

Irf a™*** a11 those several impresy aie distinguished one from another-

thev

r.
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This internal constitution or structure of parts, from
which the se veral properties that distinguish any substance
flow, is called the essence of that substance, and is, in
fact, unknown to us, any farther, than by the perceivable
impressions it makes upon the organs of sense. Gold,
as has been said, is a body yellow, very weighty, hard,
fusible, malleable, See. That inward structure, and
conformation of its minute particles, by which they are so
closely linked together, and from which the properties
above mentioned are conceived to flow, is called its es¬
sence ; and the properties themselves are the perceivable
marks that make it known to us, and distinguish it from
all other substances ; for our senses are not acute enough
to reach its inward texture and constitution. The parts
themselves, as well as their arrangement, lie far beyond
the utmost penetration of human sight, even when assist*
ed by microscopes, and all the other contrivances of art.
SECTION VI.

Is wholly unknown to us, and serves to distinguish
the Sfiecies ;
Thus, as to the essence or internal constitution of gold,
we are wholly in the dark ; but many of the properties
derived from this essence, make obvious and distinct im¬
pressions, as the weight, hardness, and yellow colour, &c.
These properties combined together, and conceived as
co-existing in the same common subject, make up our
complex idea of gold
The same may be said of all the
other species of corporeal substances, as lead, glass, wa¬
ter, Sec. our ideas of them being nothing else but a col¬
lection of the ordinary qualities observed in them.
SECTION VII.

Yet it is rightly presumed to be distinct in all the several
kinds.
This, however, ought to be observed, that though the
essence or inward structure of bodies is altogether un-
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own to vis, yet we rightly judge, that in all the several
pccics, the essences are distinct.
For each species bcng a collection °f properties, which, taken together, are
i

event from those of every other species, the con forma*

on ot parts, on which these properties depend, must in
' •e p^ooer be different ; and this, as we have said, conti“ ,e.s

,e essence.

8

nt. „
or
be

thpS

Iron and glass are evidently dis-

of l)ody » their perceivable qualities have little
common ; and therefore the inward structure

* Utl(?n flom which these qualities flow, cannot

we caVSu ln bot>

But after all, this is the only thing

which lvino* certtUI?*y «ffirm concerning these essences,
S,cnasi h?-,
those more

'

01’7

I

m U,e dark> ™ shall do well to lay
^asonmgs about things, and adhere to

ino- toeether^h -,Slb e-and sctt,ed ideas acquired by join-

Z:Xu t™ 'k'noTl prcperties and U~».

For

from known n,!irJ
?ge promoted, when we argue
institution whtch^h’ and not Bom a suPPosed internal
withinC;;achof,onrTVT rCal in h&c*
comes not
be a ground to
r
faculties, and therefore can never
ground to us for any discoveries or improvements.
^nuN VIII.
By vhat stefis we arrive at the Motions of Immaterial
Substances ;

havc said' incu'des *• ««, or
ent classes, accoM^ngto
isd.ividcd int° diflerupon the organs of sense hRufT”- JraPr1essions m.adc
ideas received from without
besides these sensible
selves UWk&tS^wT’ Thef
in »»nexion with the t-nn,.
’ ^ hese actions have no conseemnS l k™wn P^P®**®® of body; nay, they
q«aU.£

^oTrSmTaWit1’ SOme 0fUs n'ost

?\Y dlSCOVers no

between thinking, and the°mn
Parts ; but it also perceives
individual act, can Sever! !’

relat5on

°- arranSement of
tnatrconsciousness’ a simple
stance, capable of beinn-di
-fr0m a comPounded subl
ot being divided into many. Let us sup-
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pose, for instance, a system of matter endowed with
thought; then either all the parts, of which this system
is composed, must think, which would make it not one,
but a multitude of distinct conscious beings ; or its power
of thinking must arise from the connexion of the parts
one with another, their motion and disposition, 8rc. which,
all taken together, contribute to the production of thought.
But it is evident, that the motion of parts, and manner of
combining them, can produce nothing but an artful struc¬
ture, and various modes of motion. All machines of hu¬
man composition, as watches, clocks, &c. however art¬
fully their parts are set together, however complicated
their structure—though we conceive innumerable dif¬
ferent motions, variously conjoined, and running one into
another with an endless diversity, yet never produce any
thing but figure and motion. If a clock tells the hour
and minute of the day, it is only by the motion of the dif¬
ferent hands, pointing successively at the figures marked
on luC hot:!’-;>!-te for that purpose. We never imaginethis to be the effect of thought or intelligence ; nor con¬
ceive it possible, by any refinement of structure, so to im¬
prove the composition, as that it shall become capable of
knowledge and consciousness. The reason is plains
thought is something altogether different from motion
and figure ; there is not the least connexion between
them ; and therefore it can never be supposed to result
from them.
SECTION IX.

Which itfe otherwise call Spirits*
This then being evident, that intelligence cannot arise
from a union or combination of unintelligible parts ; if
we suppose it to belong to any system of matter, we must
necessarily attribute it to all the parts, of which that sys¬
tem is composed ; whereby, instead of one, we shall, as
was before observed, hive a multitude of distinct con¬
scious beings. And because matter, how far soever we
pursue the minuteness of its parts, is still capable of re-
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Plated divisions, even to infinity ; it is plain, that this
absurdity will follow us, through all the suppositions that
ntake thought inherent in a material substance. Finding,
therefore, consciousness incompatible with the cohesion
pf. solid separable parts, we are necessarily led to place
it in some other substance, of a distinct nature and pro¬
perties, which we call spirit.

Body and Spirit distinct Substances.
And here it is carefully to be observed, that the seve¬
ral species of corporeal substances, though distinguished
one trom another, and ranked under different names ;
>et, agreeing in some common properties, which, taken
ogether, make up the notion of body, are thence all conocned to partake of this general nature, and to differ
o y as different modifications of the same substance.
ler'UtCV?r cons*sts
s°fid extended parts, is called mattii ' T aS
t*ie vari°us species of body, however disguished front one another by their several properties,
l.ye yet ^is in common, that they are made up of such
0 1 separable parts, hence they fall naturally under the
gene, denomination of material beings, and are not
conceived to differ, but in their form. Thus gold, anti¬
mony, wood, &c. alike partake of the notion of body ;
^a11 eclually material substances, and have no
o ter difference, but what arises front the different struc¬
ture and conformation, &c. of parts, as we have shown
above. But spirit is something altogether distinct from
ocly, nay, and commonly placed in opposition to it; for
which reason, the beings of this class are called immate¬
rial; a word that implies not any thing of their nature,
merely denotes its contrariety to that of matter.
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SECTION XI.

There may be many various S/iecies of Substances^ besides
those that come within the reach of our Faculties.
Body and spirit, therefore, differ not as species of the
same substance, but are really distinct kinds oi substances,
and serve as general heads under which to rank all the
particular beings that fall within the compass of our
knowledge. For we having no ways of perception but
sense and consciousness, can have no notices of things,
but as derived from these two inlets. By our senses we
are informed of the existence of solid extended substan¬
ces ; and reflection tells us, that there are thinking con¬
scious ones. Beyond these our conceptions reach not;
and therefore, though there may be many other kinds,
as different from them as they are from one another,
yet, having no faculties suited to them, they are as re¬
mote from our knowledge, as light and colours from the
apprehension of a man born blind. I believe it will hardly
be doubted but the substance of the Creator differs more
from that of his creatures, than any two created sub¬
stances can from one another ; and therefore, when we
call God a spirit, we ought not rashly to presume, that
he is so in the same sense in which the human soul is a
spirit. The word is, indeed, used by us to denote, in
general, all thinking intelligent substances, in which
sense God is very fitly called a spirit. But it were the
height of folly to imagine, because this name is applied
as well to the mind of man as the Creator, that there¬
fore they partake of one common nature, and differ
only as different modifications of the same substance.
This I mention here, to check the presumption of the
human mind, always forward to conclude, that every
thing comes within its reach, and to deny existence to
whatever exceeds the comprehension of its scanty and
limited powers
Beings of a superior class may enjoy
many ways of perfection unknown to us, from which they
receive notices as different from those in our minds, as
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the ideas w® aPPty to spirit are from the ideas we apply
body. Solid and thinking beings are, it is true, the
only ideas oi substance that we are able to frame ; but
*s ls .no more an argument against the existence of
? lei hinds, than the want of the ideas of light and coouis in a blind man would be a good argument against
to reality or possibility of such perceptions.

0

SECTION XII.
Difference in the Manner of conceiving Corporeal and
Spiritual Substances.

Before I dismiss this subject, it may not be improper
to take notice of a remarkable difference as to the mannerot our conceiving corporeal and spiritual substances.
ose ol the first kind convey themselves into the mind
as J?Pres.slons made upon the organs of sense ; and
tlle . ®se impressions are different in different bodies,
Port' CaS
Pvoduce must of course vary in proand 10”
*.,ms we get perceptions of distinct powers
as *>1flPert‘es’ and range bodies into classes, according
ou r • nd them to agree or disagree in their observable
M a Hies. But it is not so in our notion of spirits ; for
bv Ul k n° concePti°n ot their powers and operations but
y w iat we feel and experience within ourselves, we
cannot ascribe to them properties or ways of knowledge
sSm?S flom those suggested to us by our own conciousness. And hence it is, that though we readily
own there may be various ranks of spiritual beings, yet
we are not to imagine them divided from one anothe/by

and °Peralt°ns> but merely by
°„“T P°"'erS’ &c' in a hiS,,eror '°«r

ZtiX^

ESC n8i.

thev ci’liri . n?.1’ however, repugnant to reason, that
in hike
d be dlstinSuished by their several properties
flualities^Knner
s.ensible things are by the different
lectual nature
.In them ; but properties of intelbeimr alto^th’ dlstlnct from those of our own minds,
sSv! as * ™
reum0te from our conception, cannot*
ft
tneans whereby to distinguish their different
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orders. We arq therefore necessitated to conceive of
them in a manner suited to our way of knowledge ; and
when we would rank them into species, according to the
degrees of superiority they are imagined to possess in
the scale ot being, wc ascribe to them what wc find most
excellent in ourselves, as knowledge, thinking, foresight,
&c. and those in different measures proportioned to the
station peculiar to each rank or species. But that this is
a very imperfect way of distinguishing the various or¬
ders of intellectual beings, will not, I think, need many
words to make it appear ; especially if we consider, that
the manner of communicating their thoughts, without
the intervention of bodily organs, is a thing to us alto¬
gether incomprehensible, and necessarily leads us to
suppose, that they have ways of perception and know¬
ledge which our faculties cannot give us any notice of.
SECTION XIII.

The bounds of Knowledge in our present stale very
narrow.
But I shall not pursue these reflections farther; what
has been said sufficing to give us some little insight into
the extent and capacity of our own minds; to con¬
vince us that our present state will not admit of a perfect
and adequate comprehension of things ; and to let us see,
that there may be other ways of knowledge, beyond the
reach of the faculties we now enjoy ; which yet, in suc¬
ceeding stages of our existence, we may arrive at, when,
being freed from the present cumbersome load of the
body, we shall mount up to stations of greater eminence,
and advance by a perpetual series of approaches towards
him, who is the standard of perfection and happiness.

A
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CHAP. IV.
OF IDEAS FRAMED BY THE MIND.

SECTION I.
Inflaming many complex Ideas, the blind is wholly ac?
five, and firoceeds by a voluntary choice.
Hitherto we have considered only such combinations
or our simple ideas as have a real union in nature, and
air: suggested to the mind by things themselves variously
r_ectmg our perception : it is now time to take a view
®V?e other class of our complex notions ; I mean those
itrary collections of different ideas, which we on many
occasions bring together by that power which we find
in ourselves, of uniting, comparing, and diversifying our
notices of things. In the reception of simple ideas, and
even in those of substances, the understanding is wholly
passive, and the perceptions produced correspond to the
impiessions made upon it. When we see a house or a tree,
they necessarily appear each under its proper form ; nor
s it in our power to receive from these objects other ideas
than what they are fitted to produce. But in this second
c ass of complex conceptions, the mind acts voluntarily
n ot choice ; it combines only such ideas as are suppo¬
sed best to suit its present purpose ; and alters or
changes these combinations, by inserting some, and
throwing out others, according as the circumstances of
things require their being viewed in different lights.

our'Lnf 1 ”S \S •
most comprehensive branch of
in thn US’
ln<dudes those that most frequently occur
vour tn^11 U,n(* pVrsuit
knowledge, I shall endeaand for tl-iQf51 t lem *n tlie Cxactest order and method,
cord inn- to u U* r°a*e range them under several heads, acmine- and m u'rent acts of the mind exerted in fraand Pitting them together.
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SECTION II.
Three several Acts exerted by the Mind in framing its
arbitrary Ideas, viz. Com/iosition ;

These acts may in the general all be reduced to three.
1. Composition, when wc join many simple ideas together)
and consider them as one picture or representation.
Such are our ideas of beauty, gratitude, a furlong, &c.
And here let it be observed, that the mind sometimes
confines itself to the various consideration of the same
idea, and, by enlarging it in different degrees, exhibits it
under a diversity of forms. Thus by adding units to¬
gether, in distinct separate collections, we come by
the several combinations of numbers, as a dozen, a score)
a million. At other times we unite perceptions of dif¬
ferent kinds; in which case the composition is more
manifest, and the idea itself becomes of course more com¬
plicated. Harmony, for instance, is a compound idea)
made up of many diRerent sounds united ; all which the
musician must have, and put together in his mind, before
the ear can be entertained with the actual performance.
Now although the act of the mind is in some measure
exerted in the framing of all our complex notions, yet as
many of them include certain limited and particular con¬
siderations, arising from other operations of the mind em¬
ployed about them, it is necessary to take account of these
acts also, if we would conceive clearly the manner in
which the several species of our compound ideas are
formed.
section hi.
Abstraction ;

2. The next operation therefore of the mind, about
its ideas, is abstraction, when we separate from any of
our conceptions all those circumstances that render it
particular, or the representative of a single determinate
object; by which' means, instead of standing for an indi-
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Th11^lt 1S mat]e to denote a whole rank or class of things,
lea S UP°n Sfcein£; lor instance, a square or circle, we
,aVe out the consideration of their bulk, and every thing
si ? Pecu)iar to them, as they immediately affect our
I ° !! retaining only the notion of their figure and shape.
tins manner we get our general ideas ; for such naked
Jj>j'far*nce8’ separated from the circumstances of time,
anti
SC1VC tl,e tnind as standaids by which to rank
enommate particular objects. When therefore we
u f, 'Vlt1 a."gure answering to that shape and form w e
f.1. UP ln °.urunderstandings, it is immediately re. i ; , ,°y t. *.e
to this pattern, and called by its name,
by tins means becomes proper to the whole species,
tn aUfi Scluare’ or C1>cle, are universal terms, common
nip
V'™
tllat Part*cu^ar shape, and alike applica¬
bleit.em whcrever they exist; in like manner as the
the kitld

mSe V6S ^

Scneral>

representatives of all

SECTION IV.
And Comparison.

is tL r^e third and last act of the mind about its ideas,
thtm one with another, when we carry
and ?J1SldCrutl,°no1’thi,,&8 heyond the objects themselves,
fer
a*mne their respects and correspondences in reat th*» «.t0 °l.ier t^lnSs "hich the mind brings into view
lationa'*^ rlrne*
*S ’*lus we get al1 oin' 'deas of reinnumeraMp gr,euter’ 1V.sf,.oitler’ y°unger, lather, son, and
as piZy
rs’, Th“ threefold view of our ideas,
as either compounded of many others put together or
ou™COniJiarine

presemb^the
abftl:action »f the mind! or as rewill riveSui an
US relaf10ns ancl i‘abitudCs of things,
most cilrious and uiTT •"y ,.°f ?bscrvi,,B *'“ie,er is
k»o»C Jd “'f.^is fundamental branch of
of the undpVct v exP ain,nS the manner and procedure

conceive of this niatter^vlth^he greater ordet^ and dear-
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ness, we shall make each of these several ideas the sub¬
ject of a distinct article.

ART. I.
OF COMPOUND IDEAS.

SECTION I.
Compound Ideas considered here merely as Combinations
of the Understanding.

We begin therefore with those ideas which may be
properly termed comfioundy as being derived from that
power tiie mind has of uniting many conceptions into one*
Though this class comprehends, in some sort, all our
complex notions, yet they are at present considered
merely as they are combinations of the understanding?
and with a view to those particular ideas out of which
they are framed. Here, as was already observed, the
mind sometimes proceeds by enlarging and diversifying
the same idea ; at other times it brings together idea*
of different kinds ; and in both ways finds infinite scop6
and variety. But that we may follow the natural proce¬
dure of the intellect, and trace it in its advances from siifl'
pie to more complicated acts, we shall first take a vie^
of it as employed about one and the same idea, wher6
perhaps we may meet w ith such instances of address?
management and contrivance, as will appear perfectly as<
tonishing to one who has never set himself seriously t6
consider the manner and conduct of his own mind.
SECTION II.
Unity the Original and Foundation of all our Ideas of
Number.

The most obvious and simple idea we have, is that
unity or one. By adding it to itself continually, and r6'
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taming the several collections in our minds, we come by
ad the different combinations of numbers, in which we
readily perceive an endless diversity. All these ideas
are nevertheless evidently distinct among themselves,
the addition of a single unit constituting a number as
clearly different from that immediately before it. as any
two the most remote ideas are from one another. But
that the understanding may not lose itself in the consi¬
deration of those infinite combinations of which unity is
capable, it proceeds by regular steps ; and beginning
With the original idea itself, pursues it through all its va¬
rieties, as they are formed by the repoated continual ad¬
dition of unit after unit. Thus numbers are made to fol¬
low one another in an orderly progression, and the seve¬
ral successive collections are distinguished by particular

SECTION III.
The artful comfiosition of the names of Numbers a great
help, to our conceptions ;

And here we may take notice of a wonderful artifice
fhade use of by the mind, to facilitate and help it forward
ln lts conceptions. For as the advance from number to
Humber js endless, were they all to be distinguished by
ifferent denominations that had no connexion or depen¬
dence one upon another, the multitude of them must
oon overcharge the memory, and render it impossible
mr us to go any great way in the progress of numbering.
Lor this reason it is so contrived, that the change of
names is restrained to a few of the first combinations, all
, rest that follow being marked by a repetition of the
ame teims, variously compounded and linked together,
so o.S , rteen ls ten and three» fourteen, ten and lour, and
one t\v
lwo tens» when we begin again with
In thi« °\ ScG‘ Untd we advance to thirty, or three tens,
arrive
the ProSression continues ; and when we

°r

repetition of thnS'.t0 prevent confusion by a too frequent
P
i ot the same word, that sum is distinguished by
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the name of a hundred. Again, ten hundred is called a
thousand, at which period the computation begins anew,
running through all the former combinations, as ten
thousand, a hundred thousand, ten hundred thousand ;
winch last collection, for the reasons mentioned above,
has the name of a million appropriated to it. With this
million, we can begin as beiore, until it is repeated a mil¬
lion ot times; when, if we change the denomination to
billions, and advance in the same manner through tril¬
lions, quartillians, the scries may be carried on without
confusion, to any length we please.
SECTION IV.
And of the principal Reasons that our Ideas of Numbers
are so remarkably distinct.

1 his artful combination of names to mark the gradual
“crease of numbers, is perhaps one of the greatest re¬
finements ol the human understanding, and particularly
deserves our admiration for the manner of the composi¬
tion ; the several denominations being so contrived as to
distinguish exactly the stages of the progression, and
point out the distance from the beginning of the series.
By this means it happens, that our ideas of numbers are
ot ail others the most accurate and distinct; nor does
the multitude of units assembled together, in the least
puzzle or confound the understanding. It is indeed
amazing, that the mind of man, so limited and narrow in
its views, should yet here seem to shake off its natural
weakness, and discover a capacity for managing with
ease the most bulky and formidable collections. II we
inquire particularly into the reason of this, we shall find it
wholly owing to the address of the mind in thus distin¬
guishing numbers by different names, according to the
natural order of progression
For as those names are
made to grow one out ol another, they may be aptly com¬
pared to a chain, all whose parts are linked together by
an obvious and visible connexion. Hence it comes to
pass, that when we fix our thoughts upon any number,
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however great and seemingly unmanageable, yet, if it is
°nce determined to a particular name, we find it easy to
run back through all the stages of the progression, even
till we arrive at unity itself. By this means we see, with
a single glance of our minds, not only the two extremes
pt the number under consideration, but also the several
intermediate parts, as they are united to make up the
Whole.

•As they help, us to a clear Perception of the interjacent
Parts.

. Now it is to this clear and accurate view of the inter¬
jacent ideas, that we owe our so distinct perception of the
Various combinations of numbers. And indeed we may
observe, in the general, that all our ideas of quantity, es¬
pecially when they grow to be very large, are no otherWise ascertained than by that perception we have of the
‘"tervening parts, if I may so say, between the extremes.
'Vhcn we look at any object considerably distant from
jls» if we have a clear view of the interjacent lands and
houses, we are able to determine pretty nearly of its re¬
moteness ; but if, without such a knowledge of the inter¬
vening spaces, we should pretend to judge of the disance of objects, as when we see the spire of a steeple
r.md a wall, or beyond a mountain, every one’s expelence is a proof how liable we are, in these cases, to be
eceived. Just so it is in judging of duration. When
we carry back our thoughts to any past period of our
^Ves’"'ithout consideration of the number of years or
onths, we find that our idea of the time elapsed grows
;nt
jVnct’m proportion as we become sensible of the
to iud^k*6 ^a**ts °f°ur existence. At first we are apt
ourselve ^ ^lstan.ce extremely short; but when wc set
and nrtlrfr, l° tcoVsider our several successive thoughts
continues to'in*5 Ulea of the duration grows upon us. ancl
new periods
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SECTION

VI.

Without names, we cannot make any progress i/i

A'umbering.
Hence it will be easy to conceive how much the mind
is helped forward in its perception of number, by that
ready comprehension of all the several stapes in a pro¬
gression which peculiarly belongs to ideas of this class.
Gut this, as I have before intimated, we derive from
the orderly series and connexion of names, insomuch that
where they cease, the computation of numbers also ceases
with them. We can have no idea of any sum, without a
knowledge of all the terms that go before, according to
the natural order in which they follow one another ; so
that he who cannot, in a regular way, count to ninetynine, will never, while that incapacity continues, be able
to form the idea of a hundred ; because the chain that
holds the parts together is to him wholly unserviceable,
nor can he represent to his mind the several interjacent
combinations, without which it is impossible in this case
to arrive at a distinct perception.
SECTION VII.
The great advantages of Address in classing our
complex Conceptions.

I have insisted the more largely upon this, not only
because it is by number that we measure all other things,
as duration, extension, motion, &c. but also because it
lets us into the most natural view of the conduct and
procedure of the understanding, and makes us sensible
of the great art and address that is necessary in the class¬
ing our veiy complex conceptions
He that can so put
together the component parts of an idea, as that they
shall lie obvious to the notice of the mind, and present
themselves, when occasion requires, in a just and orderly
connexion, will not find it very difficult to obtain clca*'
and accurate perceptions, in most of those subjects about
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which our thoughts are conversant. For the great art
°f knowledge lies in managing with skill the capacity of
lhe intellect, and contriving such helps as, if they
strengthen not its natural powers, may yet expose them
to no unnecessary fatigue, by entangling and perplexing
them with considerations remote from the business in
hand. When ideas become very complex, and by the
multiplicity of their parts grow too unwieldy to be dealt
with in the lump, we must ease the view of the mind, by
taking them to pieces, and setting before it the several
Portions separately, one after another. By this leisurely
survey we are enabled to take in the whole ; and if we
can draw it into such an orderly combination, as will na¬
turally lead the attention, step by step, in any succeeding
consideration of the same idea, we shall ever have it at
command, and with a single glance of thought be able to
run overall its parts. I have therefore explained here, at
some length, the conduct of the mind in numbering ; it
seeming to me the best model in this kind, whether we
consider the many advantages derived from such an or¬
derly disposition of our ideas, or the great art and skill
displayed in binding these ideas together. This also is
farther remarkable, in the consideration of number, that
from it chiefly we derive the notion we have of infinity ;
it being apparent that, in adding number to number, there
18 no end ; the possibility of doubling or increasing our
stock in any degree, remaining as obvious to the under¬
standing, after a great and continued run of progressions,
as when it first began the computation.
SECTION VIII.
^le Consideration of Number, of great

Use in ascer¬

taining our Ideas of Space and Duration.

If we now turn our thoughts towards space and duraon, ere too we shall find that we very seldom arrive at
Clear and distinct ideas of either, but when we introduce
le consideration of number
T he more obvious and
Ojmted portions, it is true, easily slide into the mind, in
J> 2
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the natural way of perception ; but it was the necessity
ol comparing these together, that put us upon the con¬
trivance of certain stated measures by which precisely to
determine the quantity in each. Thus, inches, feet,
yards, miles, &c. ascertain our ideas of extension ; as
minutes, hours, days, years, &c. measure the progress
ol duration.
1 he lesser parts, as lying most open to
the notice of the understanding, and being more on a
level with its powers, are retained with tolerable exact¬
ness ; and the larger portions when the number of re¬
petitions of which they are made up is known, are there¬
by also reduced into clear and determinate conceptions.
A foot and yard are measures easily comprehended by
the mind ; nor do we find any difficulty in conceiving a
mile, when we consider it as equal to a certain number
of yards. If we are still for increasing the standard, wc
may take the semi-diameter of the earth, and supposing
it equal to eight thousand miles, make use of it as a mea¬
sure by which to ascertain the distance of the sun or
fixed stars. Just so it is induration; from hours we
rise to days, months, and years ; by these, repeated, and
added together, we measure time past, or can run for¬
ward at pleasure into futurity, and that without any con¬
fusion or perplexity.
SECTION IX.
iVithout they are afit to degenerate into a confused and
irregular Heap.

It is however to number alone that we owe this distinct¬
ness of perception, inasmuch as space and time, consi¬
dered apart from the regular and orderly repetition of
miles or years, leave no determinate impressions in the
mind, by which to know and distinguish their several
portions. Ideas of either, thus taken in at a venture,
are a confused and irregular heap, especially where we
endeavour to enlarge and magnify our views, and give
full play to the powers of our intellect
Something, in¬
deed, the mind conceives, vast and mighty, but nothing
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corf ;8| Prec*se» accurate and just. But when it begins to
on oU u l^esc *deas as made up of parts, and fixing upe
u.ch as are proportioned to its reach, sets itself to
tvh
how oftei? they are repeated to make up the
for° G’116 PercePtlons °f the understanding put on a ne\r
m> and discover their exact bounds and limits.
SE CTION X.

Infinity an Object too mighty for the Survey qf the
Human Mind.
an<fdn 1 rUS’ as before >n number, so here in extension
tioti
d ,n’ the mind begins with simple and obvious
trirn(CS’ advaneing hY degrees to more enlarged and inv,r , e c.onccPtions. A day, or a furlong, are of easy apsio e"Slon ,t0 the understanding, and by their subdivilv in
*esser spaces, exhibit themselves distinct...
, their parts. With these variously repeated, we
avel through space and time ; so that being able to reuce all our ideas of this class, however mighty and enlarsed, to the clear and determinate perceptions of number,
hevpCa« conductour thoughts without perplexity, and
niu ,r “nd ourselves puzzled, but when, presuming too
thafC f°n °Ur own strength, we launch into speculations,
NumK1' beyond the powers of the human intellect,
from Cl- ma^
ComPared to a line, that, setting out
'vith Umty’ runs on in a continued increase of length,
So f°Ut a Posslbl,ity of ever arriving at its ultimate period.
Q-nl1Ul as We Pursuc il in our thoughts, and trace its resuiar advances, so far our ideas are accurate and just.
1 ,1 when.we let loose our understandings after a boundVt eS
and would fathom the depth of infinity,
concern- ourse^ves l°st amidst the greatness of our own
such a«l°nS' ^?me notions, it is true, we have, but
volved in^XCfe(*ln® ttie d^mensions of the mind, lie inorder
?CSa and °i)8curity ; and being destitute of
Whereon m 1-11ancl connexion, afford no foundation
build any just aUd accurate conclusion.
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SECTION XI.

Never represented in its full Dimensions, but by an
endless and ever growing Idea.
And this perhaps may be the reason why many modern
philosophers, in their discourses concerning infinity)
have run into apparent contradictions ; because, encoun¬
tering an object too large for the survey of the understand¬
ing, they found themselves surrounded with inextrica¬
ble difficulties, which their scanty and defective ideas
were by no means able to dissipate or remove. The
truth of it is, finite ideas alone are proportioned to a
finite understanding ; and although we are not wholly
without a notion of the infinity of number, yet it is not
such a one as comprehends and exhausts its object, or
exhibits it to the mind in its full size and dimensions.
We only sec the idea as capable of an endless increase)
but cannot by any effort of thought take in the whole
prospect; and indeed it is properly that part of it which/
lies beyond the reach of our perception, and still remains
to be taken into the account, to which we give the
name of infinity.
SECTION XII.

Duration, whether considered as past or to come,
Boundless, whence our Idea of Eternity
This idea of the infinity of number, imperfect as if
may seem, is nevertheless that by which the mind as¬
cends to the conception of eternity and immensity. Fof
when we consider duration, either as past or to coirtf)
we find nothing to stop the progress of our thoughts, ia
the repetition of years, or millions of years: the farther
we proceed, the more the idea grows upon us: and when
we have wearied ourselves with vain efforts, we mus*
own at last that we can no more arrive at the end of dura¬
tion than at the end of number. It is true, the several
generations of men arise and disappear in very quid?

ELEMENTS OF LOGIC.

45

accessions; earth itself may decay; and those bright
Ulpinaries that adorn the firmament of heaven be extin¬
guished. But the course of time will not be thereby
Jhsturbed ; that flows uniform and invariable, nor is
pUnded by the period of their existence. This double
tew of duration, as having already revolved through
Utnberless ages, and yet still advancing into futurity in
an endless progression, properly constitutes our ideas of
eternity. We speak indeed of an eternity past, an eterth r0 come’ '3Ut 130111 these are bounded at one extreme :
le former terminates in the present moment, and thereore has an end : the latter sets out from the same period,
jP'd therefore has a beginning ; but, taken together, they
011X1 a line both ways infinitely extended, and which re¬
presents eternity in its full dimensions.
SECTION XIII.

The Idea of Immensity derived from the Consideration of
S/iace ever growing on all sides of us.
As, in the consideration of time, we fix upon the pre¬
sent moment, regarding it as the middle point which di. es the whole line of duration into two equal parts : so,
lri the consideration of space, that particular place in
'v nch we exist is looked upon as a kind of centre to the
vhole expansion. From thence we let loose our thoughts
every side—above, below, around—and find we can
rpvel on, in the repetition of miles, and millions of miles,
puthout ever arriving at the end of the progression. It
ls not difficult, indeed, to carry our conceptions to the ut^\°st bounds of the universe ; at least so far as it falls
j'Uhm our notice.
But then the imagination rests not
erejit sees immeasurable spaces beyond, capable of
tceiving new worlds, which it can pursue, as rising one
ove another in endless succession. This consideration
, *l\a,Ce eveJ gl owing on all sides of us, and yet never to
exhausted, is that which gives us the idea of immensiy ; which is in fact nothing else but the infinity of numcr, applied to certain portions of extension, as miles, or
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leagues, 8cc and these conceived as extended every
around us, in infinite and innumerable right lines.

W*f

SECTION XIV.
Compound Ideas resulting from the Union of Perce]}'
tions of d ferent Kinds.

Hitherto we have considered the mind as employ'd
about one and the same idea, enlarging and diversifying
it in various forms. We have seen it rising from the most
simple and obvious notices to the conception of infinity
itself; and taken a view of it in all the different stages
its improvement. Let us now proceed to the more corrt*
plicated act of composition, when the mind brings scvC'
ral ideas of different kinds together, and voluntarily conr
bines them into one complex conception. Such, for in'
stance, is our idea of a tune, as comprehending a variety
of notes, with many different modulations of sound. An®
here it is to be observed, that though the complex idc®
may be excited in us, by hearing the air itself struck off
upon a proper instrument; yet, considered originally, ^
still belongs to this class of perceptions, which are dis'
tinguished as the arbitrary collections of the mind. It \va*
the musician, or composer, that combined the several
notes, and determined the order in which they were tfl
follow one another; nor had that peculiar composition
of sounds any real union in nature, before they were tht*5
brought together in his mind
Of the same nature ar®
most of our ideas of human actions ; for though many *
them come to our notice by seeing the actions themselvcSi
or hearing them described by others, as distilling, carl'
ing, treason, Sec. yet it is plain that they must have becfl
projected and contrived in the mind of man before tb
had a real existence.

Elements of logic.
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SECTION XV.
^°W the Mind is determined in making these Com¬
binations.

Scone^!fc6 ,tbat tbe understanding has the greatest
nor inh °j •• most employment for its active powers :
this c,.!td 1S,U Posslb,e to set any bounds to the ideas of
innumevVi lb° comhinations already made being almost
fordino. f C’ and those yet in the power of the mind afamissto cm«JeSl diversity. It may not, however.be
5?reat a v- .* Ider bow we conduct ourselves amidst so
those rnmh*ty’-ant* by wbat rulcs we proceed in making
names „Ju-.lnr't!0ns to wh*ch we have affixed particular
looted.' Th °Ser8’ l)er.haPs> no less obvious, are neg°f a father ™ i Ca
f°r instance, joined to that
d»c name of
.a distinct species of action, known by
distKsh *£rtCtdC u 11 Was doubtl«8 as obvious to
S whieh
r^"^^. kllHn^ of an old man and a
nild, which yet we find is not done ; both these actions

%XTrahn"dCdf undfrthe general ni.n,c of

murder.

Wna«t*V w
^ ^ 68 the mind leRu,iltc its comideas rather 1 ^ lb udetermined to one collection of
8^od, withnn?an0t.hCr? ,This ca™ot be -oil under.
to com!
observing, that it is the end of language
are th! .umcat® °ur thoughts one to another. Words
option!
°UridlaTS’ a,?d serve ^ express the con¬
ception* 1 thC nUnd‘ Now lt 18 apparent, that such conlife!
*.as, arr mo8t apt to OCCU1' in the commerce of
the ZT ] be nrst dl3t|nguished by particular names ;
among ?henLrCaS1°“ I”6" have o{ mentioning these
But a? la ™S?fK8, rcnde,,1"S this absolutely necessary,
ferent simnle ?h
concePtlons are collections of difpeculiar comhbw*’ Cnce we are insensibly led to such
poses of mum .11 Jf0r,S’ as are most serviceable to purtercourse and communication,
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SECTION XVI.
Ideas of Human Actions often formed before the Action*
thimadves exist.

Let us suppose, in the first beginnings of society, »
company of legislators met together, in order to consult <
on proper regulations for the government of the com¬
munity. If they are men of prudence and foresight,
they will naturally observe many new occurrences, likely
to arise from this coalition of mankind, and their living
together in crowds. Perhaps the age in which they live, (
has not produced an instance of one man’s killing ano¬
ther ; yet from the knowledge of their own frame, and
their power of doing hurt, they conceive this as a possi¬
ble case, and are willing to provide against it. Thus all |
the ideas that enter into the complex one of murder, are
brought together, and united into one conception, before j
the action itself really exists It is not, howeter, thought I
necessary to take into considc ration the age of the person) ;
the chief thing in view being to prevent the putting an
end to another’s life unjustly, whether old or young >
and therefore the penalty equally affects both cases.
But when they come to consider the relation in.which the
person killed may stand to the murderer, here there ap' *
pears a manifest difference ; as it adds to the crini©>|
when committed upon a benefactor, and renders it par' j
ticularly heinous in the case of a father. This lust, there' ,
fore, is made to constitute a distinct species of action,
and has a peculiar punishment allotted to it. Thus w-e
see how men, according to their different manner of life,
and the relations they stand in to one another, are naW'
rally led to form several collections of simple ideas, pre'
ferably to others, as foreseeing they may have frequent
occasion to take notice of such precise combinations* I
And because it would be tedious in conversation, every
time these complex notions occur, to enumerate ail th®
ideas of which they consist ; therefore, for the sake of
ease and dispatch, they give them particular names, and
thereby render the compositions fixed and permanent.
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SECTION' XVII.
"F/ie Necessity of Mutual Intercourse and Men's parti¬
cular jiims in Life, a great source of Com/ilex Ideas.

1 hat it is in this manner we come by our complex
.eas, which multiply upon us according as the exigen¬
ces of society require, or our pursuits, method of life,
different aims, throw occasions in our way, of corncning such and such perceptions together, might be
easily made to appear, by a short view of the combinations
themselves. Human actions, as occurring most fre¬
quently, and affording large matter of conversation, de¬
bate, and inquiry among men, have been very nicely mo*
d'fied, and distinguished into classes, according to the
several circumstances most likely to attend them. In
"he manner, the arts and sciences, in proportion as they
cultivated, leading us into many compound views of
things, which otherwise would never offer themselves to
the consideration of the mind ; the complex ideas of this
^0rl5 with the names by which they arc expressed,
a£c> we find, the work of such particular nations, where
hesc arts and sciences have chiefly flourished. The
reeks, for instance, excelled in learning and polite
Rowlcdge ; hence many of the terms belonging to
hetoric, poetry, philosophy, physic, See. come originally
r°m their language. Modern fortification has received
s greatest improvements among the French ; and acI'prtlingly the ideas and terms of the art arc mostly dc"cd from writers of that nation. In Italy, architecture,
juusic, uncj painting, have been the great exercise of the
genius ; it is therefore among them that wc find
sinifeVC,al coml^ex notions belonging to these parts of
no. ’ us well as the names by which they arc expressed ;
ah' Cnn we discourse accurately and minutely of the
0vc mentioned arts, without having recourse to the lar.li !a?e
’hut climate. And if we descend into the parJ)e l** ca^"inS® an£l professions of men. they have all their
>culu,r collections of ideas, distinguished by their se¬
tt
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veral names, and hardly known but to such as are con¬
versant in that manner of life. Thus calcination, cohobation, filtration, See. are words standing for complex
ideas frequently framed in the minds of chymists, and
therefore familiar to men of that employment. Yet as
these, and such like combinations, seldom occur in com¬
mon life, the generality of mankind, we see,.are in a
great measure unacquainted with them.
SECTION XVIII.
Hence different Seta of them prevail in different Coun¬
tries :

and

Words in one

Language have none to

answer them in another.

I might pursue these speculations farther, and show
how the several fashions, customs, and manners of one
nation, leading them to form many complex notions
which come not so naturally in the way of another ;
different sets of ideas prevail in different countries, and
of course have names appropriated to them in the lan¬
guage, to which there are no words that answer in ano¬
ther. The procedure and forms of our courts of justice
have introduce d many terms into the English law, which
stand for collections of ideas framed among no other
people. Nor would it be possible to render these terms
by any single words of another language ; because,
where ideas themselves prevail not, there aie no names
provided to express them. In this case, therefore, it be¬
comes necessary to use circumlocutions, and enumerate
the several ideas comprehended in the collection, if we
would so express ourselves, as to be understood in the
language of other nations. Nay, even among the same
people, the change of customs and opinions frequently
brings new sets of ideas, which, of course, must be distin¬
guished by particular names ; while, at the same time,
the notions of former ages grow into disuse, and the words
answering them are wholly laid aside, or employed in **
signification different from what they had before.
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SECTION' XIX.
This, too, the cause that Languages are in afierjieiuab
Jlux.

Thus languages are in a perpetual flux, and by degrees
?ary so much from their original frame, as to become unIntelligible even to the descendants of those who speak
^em. If We run back into the ages of chivalry in En¬
gland, when tilts and tournaments were in fashion, how
htany complex ideas, peculiar to that mode of life, shall
'Ve find familiar among the men of those times, which are
how little known or attended to ? On the contrary, the
^provements in arts and sciences that have since taken
Ptace, have led us into innumerable views of things, to
'vhich our forefathers were perfect strangers. But I
ahall not push these reflections any farther, believing
that what has been said will be sufficient to show the
origin and progress of our compound ideas, and how the
Blind is directed in the choice of the combinations it
Brakes. We therefore proceed to the consideration of
abstract ideas, which make the subject of the following

article.

ART. II.
OF ABSTRACT OR UNIVERSAL IDEAS.

SECTION I.
General Ideas formed by the Abstraction of the Mind.

Having dispatched what was necessary to be said con-,
filing our compound ideas, considered merely as they
le combinations of the understanding, it is now time to
*pluin how we come by our general notions, which serve
® represent to us a multitude of individuals, and are
kandards by which we rank tilings into sorts. And this,
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as we have before intimated, is done by the abstraction of
the mind ; which act may be extended to all our ideas,
whether simple, compound, or of substances. If, for in¬
stance, we hx our attention on any particular colour, as
scarlet, wc can leave out the consideration of all present
circumstances, as the subject in which it inheres, the
lime and place of seeing it, &c. and retaining only the
impression itself, make it a representative of that quality
or appearance, wherever we chance to meet with it. It
is thus that abstract and universal ideas arc framed ; for
the mind regarding only the scarlet colour, which one
day it observes perhaps in a piece of cloth, another in a
picture, and a third in the rainbow ; the appearance is
conceived to lie the same in all these objects, and therelorc is called by the same name.
SECTION II.

Jill

the Perceptions of the Understanding particular.

But to enter a little more closely into this matter, and
show that these our general conceptions are the mere
creatures of the understanding, it may not be amiss to
take notice, that all our perceptions of things, whether
we derive them from sensation or reflection, are of their
own nature particular, and represent to us single deter¬
minate objects. When we see a horse, for instance, in
the fields, our idea is that of an individual. If we hear a
sound, it is something particular, and different from what
we hear at any other time. Every perception of the
mind is distinct from every other perception ; nay, and
eveiy idea brought into view by the imagination, a8
when we frame the image of a lion standing before us, ifi
still singular, and represents a single object.
SECTION III.
The Idea of the SJiecies represents what is common to
different individuals.

But when we come to take a view of these several
particulars, wc readily observe among some of them a
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^semblance ; and framing to ourselves an idea of those
things in which any of them are found to agree, we therehy get a general notion, applicable to many individuals.
* hus horses are found to resemble one another in shape,
Voice, and structure of parts. The idea, which takes in
?nIy the particulars of this resemblance, excluding what
ls peculiar to each single animal, becomes of course comtoon to all creatures of that kind, and is therefore the
representative of a whoie class of beings. Accordingly
the name of that general idea is given to every animal in
'vhich that shape, voice, and structure is found ; for the
'vot'd horse, implying only these particulars, must belong
to all creatures wherein they exist. This is the first
step or gradation in the forming of abstract notions, when
the mind confines itself to the consideration of individuals,
and irames an idea that comprehends such only under it.
•1 he rank or class of things answering to this idea, is called species in the language of the schools. So a horse is
a certain species of animals, an oak is a species of trees,
and a square is a species of four-sided figures.
SECTION IV.
The idea of the Genua re/iresents what is common to
several Species.

^ hen we have thus learned to rank individuals into
S°rts and classes, according to the resemblance found
among them, the mind proceeds next to consider the
j*Pecies themselves, and often in these too, observes a cer«m likeness. Whereupon, throwing out all those parlculurs wherein the several species are found to disagree,
nd retaining only such as are common to them all, we
„^efchy frame a still more general idea, comprehending
tinder it a variety of different species. Thus a sparrow,
}v
an eagle, 8cc. are distinct species of birds, which,
th T eactl t*leir Pecul*ar shape and make. They nevereless resemble one another, in being covered with
athers, and provided with wings that bear them through
le air. Out of these particulars we form a new idea?
a 2
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including, all the common properties of the feathered
kind ; and appropriating to it the name of bird, mark by
th .t word another class of things, of a higher order than
any ot the former. This superior division, which ex¬
tends to several species at once, is called in the schools
the genus, and is the second step the mind takes in ad¬
vancing to universal notions.
SECTION V.
The Mind may advance by manifold Gradations, in
rising from Particulars to Generals.

And thus have I given a short, but I hope intelligible
account, of the business of genera and species, about
which so much has been said in the writings of logicians.
Species, in strictness and propriety of speech, is such a
rank or class of things, as comprehends under it only in¬
dividuals : genus advances still higher, and takes in a va¬
riety of distinct species. It is, however, to be observed
that the mind, in rising from particulars to generals, docs
not confine itself to one or two gradations, but may carry
its views through the whole extent of things, until at
length it arrive at an idea embracing the universal com¬
pass of nature. For when we have ranked things into
sorts, and reduced these again to the higher order or ge¬
nus, these g nera are still lound to resemble one another
in some particulars, which being collected into one idea,
form a new and more comprehensive division of things.
-Thus bird is a genus, embracing all the varieties of the
feathered kind. Pish implies the several species of liv¬
ing creatures which inhabit the waters.
Quadruped
and insect are also universal ideas, that take in many infe¬
rior distributions and classes. Yet all these different or¬
ders of being, have this in common, that they are provi¬
ded with organical bodies, fitted for the purposes of life
and spontaneous motion. An idea, therefore, compre¬
hending only these last particulars, will equally belong to
all the divisons before enumerated ; and the word animal,
by which it is expressed, becomes a general name for the
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ou8 n C*^urcs endued with life, sense, and spontaneai)tj r,101'011- 14 we are for carrying our views still farther,
Cye anunSa yet more universal notion, we can cast our
^•jVe UP°n botb the animate and inanimate parts of nature ;
existC11> ,"’e find lhis ,nmual correspondence, that thev
of6‘V and continue in being. This last idea, therefore,
of
general, comprehends under it all the varieties
ever h grrall<1 may be nniversally applied to whatsent rftas llfe or existence ; so that in respect of the pre¬
idea *au.le
nature, it is the highest and most universal
a we have.
,

SECTION VI.

Whence many intermediate Stc/is between the highest
Genus and lowest S/tecics.

the?uhiS ser*es
notions, rising one above another, in
hen,i glCf °f universality, that division, which compreIh* IS U.nder Us several genera, is called in the schools
^ higher genus ; which denomination continues, until
bei.arrlVe Ut t lC last advance of the understanding, when,
not nr00™ t0 thC m.°Sf &eneral of
ideas, that admits
gctlUa a suP®rl0.,‘» 11 13 distinguished by the name of
ra
Sentrahsnmum.
In like manner the several geneo’comprehended under a higher genus, arc, in respect
sper! COns!dered as sfiecies ; and as these two last have
tL,*es ?ldei them’the inferior divisons are, for distincsion S •’ tcrmed lower *Mcies. Thus the progres¬
sion CJnUnues> and when we come to the lowest subdivi¬
de l ar!’ c°mPrehending only individuals, which, as I
this t?e‘01e intimated, constitutes the proper species,
All
C ®.chools denominate the sfiecies sfitda/issima.
thine-Q31 .IC bet.ween
and the highest distribution of
are
aie*be intermediate genera and species, which
tie# «,./ IT1cd each in their turn, genus general/us, or s/teCendi'c*atiar' according as we consider them in the asthe 1 n^or descending scale of our ideas ; or, to speak in
8Cent ngUage °f logicians, according to their ascent or de51,1 linca flretdicamentali.
I should not have enter.-
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ed so far into these verbal disquisitions, had not the term5
here explained been such as frequently occur in tlie wi'i'
tings ol philosophers; insomuch, that without somc
knowledge of them, we must often be at a loss, in lhc
prosecution of these studies. Besides, it is both curioti8
and useful to sec the gradual progiess of the mind, in it5
advances from particular to general conceptions—to ob*
serve it ranging its ideas into classes, and establishing*
just and regular subordination in its views and notices of
things. This is the shortest way to knowledge, and af'
fords the best means of preserving the order and du«
connexion of our thoughts, so as to make them subset
vient to the increase of science. For when we see hovV
things comprehend, or are comprehended in, one another*
we are able to discover the mutual dependance of all the
several branches of knowledge which leads us into the
true and natural method of conducting our understanding8
in the search of truth.
SECTION VII.
General Ideas the Creatures of the Understanding.

From what has been said, it is evident that general
ideas are the creatures and inventions of the understand'
ing. Nature, it is true, in the production of thing8'
makes many of them alike : but it is the mind alone that
collects the particulars in which they agree, into one idea*
and sets it up as a representative of many individual8'
And now’ I think we may venture upon that much agita'
ted question, where do the genera and species of thing8
exist ? To which 1 answer, in the mind. UniversalW
belongs not to things themselves, it being apparent, that
they are all particular in their existence. However, a8
they often have many properties in common, the under
standing, by uniting these into one conception, obtains *
general idea under which it ranks all the several objects
wherein these properties are iound. So far indeed
must allow that the particular combination of properties*
which constitutes the genus or species,exists in all the in'
dividuuls referred to that genus or species ; but then it
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Vid °niUnCtl°n w*th ot'ier properties, by which these indiCol.Ual* are distinguished from one another. Thus the
l>c ecdon of simple ideas, signified by the word bird, is to
°und, for instance, in a/tawk, or any other single ania ’t0 wh*ch we aPP!y that general name ; but the notion
10 e»> abstracted from all the particulars to which it behas evidently no existenceoutofthe understanding,
in Cl e *S n0t a
nature that can be called a bird
Sacral, or that docs not necessarily imply, in the very
ec.1CePti0n of it, several simple ideas, besides those mark* that word. For the name, in this case, signifies no
\v-°fe *^un an animal covered with feathers, and provided
•th wings, without regard either to shape, bulk, or the
Particular time and place of its existence. These last
^derations, however, are inseparable from the reality
. lungs, and therefore must be added to the general
, ®a’ before we can conceive any thing conformable to it
tUally brought into being.
SECTION VIII.
*~0>isidered ajiart, they exist only in the Mind,
conjunction with other Ideas in the individuals

but in
com¬

prehended under them.

ral^Cnce we see at once’ w^at sort
an existence genenatures have. Considered apart, and by themselves,
a Y a,,e wholly the workmanship of the understanding,
d derive their being and reality from it ; but viewed in
Adjunction with other ideas that co-exist with them in
j ^.several objects of nature, they are to be found in the
tQc ‘'.‘duals to which they refer; and therefore, according
in i 8 Way
conception, may be said to have an existence
^ diem. Thus, so long as the ideas answering to the
j0,'ds man or tree, continue general and undetermined,
"le7 have no real objects answering them in nature ; nor
,^'d d»e collections of simple ideas marked by these
tyYncs’ while all others are supposed excluded, exist any
o ler° out of the understanding. Nevertheless, as all
e simple ideas, included in the general notion of man,
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are to be found in every particular man, and all those im*
plied in the notion of a tree, in every particular treti
hence the general nature of man exists in every individual
many as does the general nature of a tree in every hurt'
vidual tree.
SK.CTION IX.
Difference rf Ideas considered as compound and as
universal.

One thing still remains to be observed, with regard to
these our general ideas ; that, though many of them arO
evidently combinations of different simple ideas, and aC'
cording to that way of considering them, are included if*
the first division of our complex conceptions, those?
namely, framed by the composition of the mind ; yet Ve
are carefully to distinguish between an idea, as it is com'
pound, and as it is universal. In the first case, the mind
chiefly considers the several ideas that arc combined to'
gether; or, in other words, all the attributes, qualities of
parts, that are contained in any idea. Thus the idea of21
bird, includes life, sense, spontaneous motion, a covering
of feathers, wings, &c. none of which can be left out with'
out destroying the very nature of the idea, and making lt
something quite different from what it was before. This
way of considering things, according to the number of
their parts and properties, is called by logicians the coin'
prehension of an idea.
But the universality of our notions
implies quite another turn of thinking, in as much as it
fixes the regard of the mind upon the subject to which
our ideas extend, or the individuals and species compi’C'
hended under them. In this sense, the idea answering
to the word bird, takes in the several species of the fenthe red creation, the hawk, the eagle, sparrow, lark, and
innumerable others, to all which it may, with equal pt’0'
propriety, be applied. And here it is remarkable, that
the idea loses nothing of its force or comprehension
by being restricted to a particular kind. When I say
the bird of Jove, though in this case the idea is restrained
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alone, it still remains as distinct, and includes
S,mP^e “leas *n its composition, as when, before,

ea&le
^

a*iinialCXten<^CC^ l°

<^erent tribes of feathered

StCTION X.
*hc comprehension and extension of our Ideas

tii^e See» therefore, that our compound ideas may conber
e Samc it* respect of their attributes, or the numUttfve Pd?t3’ a,ul yet va,y considerably in the degree of
WJ*
. The general idea ol man is the same,
Parti P applied to the whole human race, or those of any
,?uiar nation. When I affirm, for instance, of manti0t)Q ,n general, that their knowledge falls short of pcrfccUw ailti afterwards make the like observation of the
&tand° rttlC Present age » in both cases, the word man
lJllt • s *or °ne and the same collection of simple ideas ;
therlI1*resPect
l*,e individuals to which it is applied,
te^e Is a great and manifest difference. That is, the
n0
denotes one invariable compound idea ; which,
cotit ltastautling, considered as a general notion, may be
**** or enlarged at pleasure. And as in the former
Usc’ l"e severai parts of the compound idea ate called
Hich^,r^cw.*10” * so *n *he iatter> the individuals, to
si0n h tlle universal idea is applied, are called its extenjec,‘ * niight add many more observations on this subto e ^ t choose rather to stop here, having said enough
the difference between compound and abstract
Vtnr.S’ant^ show the reason of my ranging them under dis^

heads.
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ART. III.
OF OUR IDEAS OF RELATIONS.

SECTION t.
Ideas of Relations exceeding numerous.

1 come now to the third and last division of those ideaSi
which 1 consider as the creatures and workmanship oi
the understanding; such, namely, as arise from the com'
paring of things one with another. For the mind, in it9
views, is not tied to single objects ; but can examine their
references and respects, in regard to others, brough{
under consideration at the same time. And when
does so, and thence derives new notices of things, thc
ideas thus got are culled relations, and make, I am apt to
think, the largest class of ail our perceptions
For ever/
single object will admit of almost innumerable compai'i'
sons with others, and in this sense may become a \ctf
plentiful source of ideas to the understanding. Thus, »
we compare one thing with another, in respect of bulb
we get the ideas of greater, /css, or equality ; if in rc'
spcct of time, of older and younger ; and so lor other rC'
lations, which we can pursue at pleasure, almost withoU*
end ; whence it is easy to conceive, how very extensivc
this tribe of our perceptions must be.
SECTION II.
Men chief y determined to particular Comparisons by the
lFonts and Exigencies tf Life.

I shall not pretend to trace cut these ideas particular!?’
nor indeed so much as to enumerate their several
visions ; it being enough to observe, that here, as wellilS
in the other kir.Js of our complex ideas, we bound oUi"
selves, for the most part, to such comparisons, as the c*'
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Agencies of society, the wants of life, and the different
Professions of men, render necessary ; and are more or
f.Ss accurate in tracing out the relations of things, accor*ng to the degree of importance they appear to have in
esc respects. The relations of men one to another,
rising either from the ties of blood, their several ranks
nd places in the community, or a mutual intercourse of
good offices, being of great weight and concern in the
°mmerce of life, have in a particular manner engaged
j,Ur attention, and are therefore very minutely described.
°r the same reason, men have found it necessary, to do¬
wnline as exactly as possible, the various dependence of
nings, as their happiness is nearly connected with this
nowledge. When we consider objects merely in respect
jy existence, as either giving or receiving it, we come by
le ideas of cause and effect: nor need I mention how
**}Uch the welfare of mankind depends on an extensive
*ew of things, as they stand connected in this relation ; it
e*ng evident, that the several schemes and purposes of
l‘e> are all conducted upon a previous supposition, that
^ertain known causes will have their usual regular effects,
nt* such and such actions be attended with such and
uch consequences.
section in.
Relations of Creator and Creature, Cfc.

. But there are other relations of this kind, besides those
yat regard merely existence ; as when we also take into
he account the additional gifts of a capacity for happiness,
.nu the means of attaining it; which constitutes the rela°U of Creator and creature, in the more solemn acceptan ot these words. Again, when we consider the great
thor of our being, not only as the Creator of the universe,
j. *
as preserving and holding it together, and presi^'Ug over the present frame of things with uncontrouled
^Uiinion ; he then appears under the notion of a moral
•pernor, to whom we are accountable for our actions,
the use we make of those powers and laculties we
F
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derive from him Now, as it is of the highest consequence
for men not to be unacquainted with these, and such
like relations ; hence we find, that the wisest nations, and
such as best understood the true application of the pow¬
ers of the mind, have always made it their chief study to
regulate and ascertain these ideas, and trace them in all
their consequences. And thus we may, in some measure?
perceive how the mind proceeds in comparing its ideas
together, and by what views it is chiefly governed, in fra¬
ming the complex notions of this class, by which it re¬
presents the various habitudes of things, I shall only add
upon this subject, these two observations.
SECTION IV.
Our Ideas of Relations very clear and distinct.

First, that our ideas of relations are, for the most part?
very clear and distinct. For the comparing of things to¬
gether, being a voluntary act of the mind, we cannot but
suppose that it must be acquainted with its own views in
the comparison ; and of course have a clear conception of
the foundation of that relation it sets itself to inquire into*
Thus the relation of cause and effect, implying only that
one thing produces, or is produced by another, which no¬
tions are always distinctly settled in the understanding
before it goes about to make the comparison ; it is evi¬
dent, that the idea representing this mutual respect of
objects will be no less clear, than are the notions them'
selves upon which the relation is founded. And what i*
still more remarkable of the ideas of this class, they ccas®
not to be distinct, even where the subjects compared ar®
but very imperfectly known. For I can well enough
conceive, that one thing has produced another, and tha*
therefore they stand related as cause and effect, though
my ideas of the things themselves may perhaps be vetf
obscure, and come far short of representing their real n»'
ture and properties. I doubt not but it will be readity
owned, that our idea of the universe, considered as com'
prehending the whole frame of created things, is very ih'
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notClUate ’ anc^ ^ think it is still more apparent, that our
»on of the Supreme Being comes not up to the excclj nce and perfection of his nature. Yet we very well un^andwhat is meant by calling God the Author of the
n,? , \and though we comprehend not the manner of his
j pacing it, find no difficulty in framing the ideas, the
e ative words Creator and creature stand lor.
section v.
*dca$0f Relations among the most important Conceptions
of the Mind.

• I have yet another observation to make upon this sub* ct» arid it is, that our ideas of relations are among the
forn1 'mPortant conceptions of the understanding, and aflj d die largest field for the exercise and improvement of
ti*?n knowledge. Most of our inquiries regard rela¬
te e *deas. and are set on foot with a view to investigate
.
Mutual habitudes of things. The mathematician has
Cq e,‘ quantity for his province, and teaches us how to
niP'***e magnitudes of different figures and dimensions,
tie0, ^er to judge with certainty of their relative properc. s‘ 1 he philosopher attaches himself to the chain of
Mo SCS ant^ e^ectsi and endeavours to trace out the vaiinc S ^ePen^cnce °f things considered in this light. In
Cert’. .w*"dier d° all our researches tend, but by means of
th Uln known properties and relations, to find out others
Pot stand somehow connected with them ? As for the imtin 1 ulCc °f tlnse conceptions noone can call that in ques’ vvfio reflects, that from our relations to our Creator
Rio °Ue anotllrr’ arise all the duties of morality and reli¬
ef,! ant^ that die correspondence of the several objects
hiii TUre’ to die organs of the body, and faculties of the
p,.0K' *s diat by which alone we cun judge of what will
d) CU,'e us happiness or misery
Whence it is evident,
bin Wlth°ut an exact knowledge of these relations, we
of. St Wander on in life with great uncertainty, and may
Vervh P'unge into calamities and misfortunes, by those
ahd^ VU, Suits from which we expected nothing but joy
Pleasure.
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SECTION VI.
Kccafiitulation.

Thus have I gone through the several divisions of out'
ideas, which I have endeavoured to represent in such A
manner as their vast extent may most easily appear, and
the conduct of the mind in framing them be distinctly
apprehended. I might easily run into other distinctions*
by considering them as clear or obscure, adequate, or in"
adequate, true or false. But the limits of this tract will
not allow my entering more fully into the subject, and I
think it the less needful, because the very names are almost sufficient to convey a notion of these several kinds
of ideas into the mind. But as the division explained
above seems to be of great importance, towards settling
in the understanding a just view of the progress of human knowledge, and the steps by which it advances from
one degree of improvement to another, I shall here run
over it again in as few words as possible, that the whole
process may be seen at once. Our ideas are all derived
into the understanding, either by sensation or reflection*
This, however, is observable, that one and the same object often excites a variety of perceptions at once, which
are nevertheless readily distinguished by the mind, and
appear each under a form peculiar to itself. These con¬
stitute our primary and original notices, and arc easily
known from all others, in as much as they are entirely
void of plurality, and cannot be divided into two or more
different ideas. They are also the materials out of which
the others are formed, and are therefore,by way of distinc¬
tion, called simple ideas. But the mind, though it has n°
power over these, either to fashion or destroy them, can
yet combine them in an infinite number of ways; and frotn
their various combinations result all our complex ideas*
which arc of two principal kinds. First, such as are de¬
rived from without, and represent those combinations
simple ideas, that have a real existence in nature.
this sort are all our ideas of substances. Secondly*
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Conceptions formed by the mind itself, arbitrarily uniting
hd putting together its ideas. And as this makes by far
e krgest class, and comprehends all those ideas which
jy
properly termed our own, as being the real work^ u'lship of the understanding ; so they fall very naturally
^hdcr three distinct heads. For either the mind comj*nes several simple ideas together, in order to form them
to one conception, in which the number and quality of
jsle 1(leas united are principally considered ; and thus it
've come by all our compound notions : or it fixes upon
y of its ideas, whether simple, compound, or of subi*hces ; and leaving out the circumstances of time, place,
H existence, and whatever renders it particular, con..(ers the appearance alone, and makes that a representa"e of all of the kind ; whence our abstract and univerJV llleas are derived : or lastly, it compares things one
another, examines their mutual connexions, and
^ ereby furnishes itself with a new set of notions, known
Dy the name of relations, which, as has been already reItlUpked, make by no means the least important class of
perceptions. This division of our ideas, as it seems
•( *3c the most natural, and truly to represent the manner
jt‘ "finch they are introduced into the mind, so I believe
I "nil be found to comprehend them in all their varieties.
sMl therefore now proceed to offer some observations
P°n language, as being the great instrument by which
e are enabled to make our ideas and perceptions known
0 °thers.
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CHAP. V.
OF WORDS, CONSIDERED AS THE SIGN OF OUR IDEAS

SECTION I.
Words furnish the Means of recording our
own

Thoughts.

have seen how the mind comes to be first fur¬
nished with ideas, and by what methods it contrives to
diversify and enlarge its stock : let us now consider the
means of making known our thoughts to others, that we
may not only understand how knowledge is acquired*
but also in what manner it may be communicated with
the greatest certainty and advantage. For our ideas*
though manifold and various, are nevertheless, all with¬
in our own breasts, invisible to others, nor can of them'
selves be made to appear. But God designed us for soci¬
ety, and to have a fellowship with those of our kind, has
provided us with organs fitted to frame articulate sounds*
and given us also a capacity of using those sounds »s
signs of internal conceptions. Hence spring words and
languages ; for having once pitched upon any sound, to
stand as the mark of an idea in the mind, custom, by
degrees, establishes such a connection between therm
that the appearance of the idea in the understanding al¬
ways brings to our remembrance the sound or name by
which it is expressed ; as, in like manner, the hearing
of the sound never fails to excite the idea for which
is made to stand. And thus it is easy to conceive, ho^
a man may record his own thoughts, and bring thefO
again into view, in any succeeding period of life. F°r
this connexion being once settled, as the same sounds
will always serve to excite the same ideas : if he cal’
but contrive to register his words, in the order and dis¬
position in which the present train of his thoughts pW'
We
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s®nts them to his imagination, it is evident he will be
jtole l0 recall these thoughts at pleasure, and that too in
he very manner of their first appearance. Accordingly
'Ve find, that the inventions ot writing and painting, by
tabling us to fix and perpetuate such perishable things
?s sounds, have also furnished us with the means ot givI & a kind of permanency to the transac tions ot the mind,
hsomuch that they may be in the same manner subjectto our review, as any of the other abiding objects of
Attire.
SECTION II.
^nd of (fie mutual Communication of Knowledge from
one Alan to another.

®ut besides the ability of recording our own thoughts,
. re is this farther advantage in the use of external
that they enable us to communicate our sentiments
£ others, and also receive information of what passes in
heir breasts
For any number of men, having agreed
.^ establish the same sounds as signs of the same ideas,
,s apparent, that the repetition of these sounds must
Xrite the like perceptions in each, and create a perfect
t°vrespondcnce of thoughts. When, for instance, any
a,n of ideas succeed one another in my mind, if the
ames, by which I am wont to express them, have been
nOexed by those with whom I converse, to the very
arHe set of ideas, nothing is more evident, than that by
^Peating those names, according to the tenor of my
£lesent conceptions, I shall raise in their minds the same
t?Ur*e of thought as has taken possession of my own.
s ®nce, by barely attending to what passes within themin VeS’
W1^ a^so become acquainted with the ideas
j . *ny own understanding, and have them in a manner
v ll* before their view. So that we here clearly perceive,
a man may communicate his sentiments, knowledge,
^nd discoveries to others, if the language in which he
inverses, be extensive enough to mark all the ideas
"*** transactions of his mind. But as this is not always
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the case, and men are often obliged to invent terms of
their own, to express new views and conceptions of
things ; it may be asked, how, in these circumstances,
we can become acquainted with the thoughts of another,
when lie makes use of words to which we have never
annexed any ideas, and which, of course, can raise no
perceptions in our minds ? Now, in order to unveil this
mystery, and give some little insight into the foundation#
growth, and improvement of language, the following
observations will, I am apt to think, be found of const"
derable moment.
SECTION III.
Simple Ideas cannot be conveyed into the Mind, by
Words, or a Description ;

First, that no word can be to any man the sign of an
idea, till that idea comes to have a real existence in his
mind. For names being only so far intelligible, as they
denote known internal conceptions, where they have none
such to answer them, there they are plainly sounds with'
out signification, and of course convey no instruction or
knowledge. But no sooner are the ideas to which they
belong raised in the und rstanding, than, finding it easy to
connect them with the established names, we can join in
any agreement of this kind made by others, and theieby
enjoy the benefit made by their discoveries
The first
thing, therefore, to be considered, is, how these ideas
may be conveyed into the mind ; that, being there, vve
may learn to connect them with their appropriated sounds*
and so become capable of understanding others, when
they make use of these sounds in laying open and corn"
municating their thoughts
Now, to comprehend this
distinctly, it will be necessary to call to mind the before
mentioned division of our ideas into simple and complex*
And first, as for our simple ideas, it has been already ob¬
served, that they can find no admission into the mind, but
by two original fountains of knowledge, sensation and re"
flection. If, therefore, any of these have as yet no being

ELEMENTS OF LOGIC.

69

11 the understanding, it is impossible by words, or a de£ .riPtl°n» to excite them there. A man, who had never
1 the impression of heat, could not be brought to comivC .°d that sensation, by any thing we might say to
jt P'ahi it. If we would really produce the idea in him,
a .must be by applying the proper object to his senses,
\Vk bringing him within the influence of a hot body.
hen this is done, and experience has taught him the
Eruption to which men have annexed the name, htaty
^ tllen becomes to him the sign of that idea: and he
®nceforth understands the meaning of a term, which,
Si a6’
'vort^s tn the world would not have been
■heient to convey into his mind.
The case is the
j)j.nrie in respect of light and colours.
A man born
t, "'d, and thereby deprived of the only conveyance for
st.6 lt^eaB of this class, can never be brought to underand the names by which they are expressed. The rea:
plain : they stand for ideas that have no existence
. his mind ; and as the organ appropriated to their recep*°n is wanting, all other contrivances arc vain, nor can
by any force of description, be raised in his imagipatl°n. But it is quite otherwise in our complex notions.
.°r these being no more than certain combinations of
.niPle ideas put together in various forms—if the oriajideas, out of which these collections arc made, have
1 eady got admission into the understanding, and the
ea,bes serving to express them are known—it will be
c
by enumerating the several ideas concerned in the
.^position, and marking the order and manner in which
are united, to raise any complex conception in the
^lI|d. Thus the idea answering to the word rainbow,
^ ay be readily excited in the imagination of another, who
th^ eCver seen lbe appearance itself, by barely describing
figure, largeness, position, and order of colours ; if
"oppose these several simple ideas, with their names,
*hciently known to him.

70

ELEMENTS OF LOGIC.

SECTION IV.

The Nature of Complex Idea* definable ; those of Sini/rfe
Ideas not.
And this naturally leads me to a second observation
upon this subject, namely, that words standing for coni'
plex ideas are all definable ; but those, by which we denote simple ideas, are not. For the perceptions of this
latter class, having no other entrance into the mind than
by sensation or reflection, can only be acquired by expe'
rience from the several objects of nature, proper to pro¬
duce those perceptions in us. Words, indeed, may very
well serve to remind us of them, if they have already
found admission into the understanding, and their con¬
nexion with the established names is known: but they
can never give them their original being and existence
there. And hence it is, that when any one asks th®
meaning of a word denoting a simple idea, we pretend not
to explain it to him by a definition, well knowing that to be
impossible ; but supposing him already acquainted with
the idea, and only ignorant of the name by which it is cal¬
led, we either mention it to him by some oth$r name, with’
wnich we presume he knows its connexion, or appeal t°
the o >ject where the idea itself is found. Thus, was any
one to ask the meaning of the word white, we should tell
him it stood for the idea, as albus, in Latin, or blanc, i*1
French ; or, if we thought him a stranger to these too*
gu iges, might appeal to an object producing the idea*
by saying, it denoted the colour we observe in snow °l
milk. Bui this is by no means a definition of the worth
exciting a new idea in his understanding ; but merely ^
contrivance to remind him of a known idea, and teach
him its connexion with the established name. For if th®
idea after which he inquires, h,is never yetbe.cn raised io
his mmd—.;s suppose one who had seen no other colourS
than black and white, should ask the meaning of the word
scarlet—it is easy to perceive, that it would be no mor®
possible to make him comprehend it by words, or ade^-*
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tban to inculcate the same perception into the
this^lnat*°-n
a man born blind. The only method in
the CaSC’ *s.’ to present some object, by looking at which
le P^rcePti°n itself may be excited ; and thus he will
11 both the name and the idea together.
SECTION V.

xllerience and Observation bring Men to an Agreement
in the Names of Simjile Ideas.
any one’s curiosity now prompt him to inquire,
h comes to pass, that men agree in their names of
jnCsirnple ideas, seeing they cannot view the perceptions
ti0°ne another’s minds, nor make know n these percep's .by words to others ; I answer, that the effect here
1’h U°net! *s produced by experience and observation,
ed I*8 Coding, for instance, that the name, heat, is annexfi ^at impression which men feel when they approach
b hre, I make it also the sign of the idea excited in me
tjjeSUch an approach, nor have any doubt, but it denotes
are Same PercePtion in my mind us in their’s. For we
naturally led to imagine, that the same objects ope>
alike uP°n the organs of the
a- human
e-i—
1_ and
__ j pro.
body,
tlleCe an uniformity of sensations. No man fancies that
he c1(jea raised in him by the taste of sugar, and which
9weetnes*» differs ^'om that excited in another by
ha$ .e means ; or that wormwood, to whose relish he
8ati ^lVen.tbe epithet bitter, produces i:i others the senth 011 which he denotes by the word sweet. Presuming,
arig °.re> upon the conformity of perceptions, when they
naru *lom tbe same objects, we easily agree as to the
narres
°ur simple ideas ; and if at any time, by a more
iu Q °vv scrutiny into things, new ideas of this class come
oWn.r Way> which we choose to express by terms of our
nitj ll,Vention ; these names are explained not by a delilhe n’ hut by referring to the objects, whence the ideas
vmselyes may be obtained.
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SKCTION

VI.

The Conveyance of Complex Ideas by Definitions, »
wise Contrivance in Nature.
Being in this manner furnished with simple ideas, and
the names by which they are expressed, the meaning
terms that stand for complex ideas is easily attained ; be'
cause the ideas themselves answering to these term8*
may be conveyed into the mind by definitions. For ouf
complex notions, as was already observed, are only cer'
tain combinations of simple ideas. When, therefore
these are enumerated, and the manner in which they are
united into one conception explained, nothing more is
wanting to raise that conception in the understanding •
and thus the term denoting it comes of course to be uO'
derstood
And here it is worth while to reflect a little
upon the wise contrivance of nature, in thus furnishing
us with the very aptest means of communicating ouf
thoughts. For were it not so ordered, that wc could
thus convey our complex ideas from one to another by
definitions, it would in many cases be impossible to mak6
them known at all. This is apparent in those ideas whic^
are the proper work of the mind. For as they exist onlf
in the understanding, and have no real objects in nature
in conformity to which they are framed—if we could n^
make them known by a description, they must lie f°,v
ever hidden vvitlvn our own breasts, and be confined tC>
the narrow acquaintance of a single mind. All the fibe
scenes, that rise from time to time in the poet’s fancy'1
and, by his lively painting, give such entertainment 10
his readers—were he destitute of this faculty of laying
them open to the view of others by words and descrip'
tions—could not extend their influence beyond his ovyfD
imagination, or give joy to any but the original invent<>r'
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SECTION VII.

•And of great avail towards the Imfircvemcnt of
Knowledge.
• 1 here is this farther advantage in the ability we en*
1?^' of communicating (our complex notions by definij 0Jls ; that as these make by lar the largest class of our
• e»s, and most frequently occur in the progress and
j P’ovement of knowledge ; so they are by this means
spurted with the greatest readiness, than w hich nothing
^0Uld tend more to the increase and spreading of science.
0l' a definity is soon perused, and if the terms of it are
. ell understood, the idea itself finds an easy admission
^to the mind. Whereas in simple perceptions, where
c are referred to the objects producing them, if these
^not be come at, as is sometimes the case, the names
■J Which they are expressed must remain empty sounds.
V1 new ideas of this class occurring very rarely in the
• Clences, they seldom create any great obstruction. It
s otherwise with our complex notions ; for every step
take, leading us into new combinations and views of
i In£s, it becomes necessary to explain these to others,
e‘ore they can be made acquainted with our discoveries.
11 d as the manner of definitions is easy, requiring no
"PParatus but that of words, which are always ready, and
s hand ; hence we can, with the less difficulty, remove
ch obstacles, as might arise from terms of our own in. ®ntion, when they are made to stand for new complex
I ?hs, suggested to the mind by some present train of
^hiking. And thus at last we are let into the mystery
^•nted at in the beginning of this chapter, viz how we
become acquainted with the thoughts of another,
. ?en he makes use of words to which we have as yet
^ l,led no ideas. The answer is obvious from what has
t.eeP already said. If the terms denote simple percep0|,s, he must refer us to those objects of nature, whence
lc perceptions themselves are to be obtained ; but if
iey stand for complex ideas, their meaning may be ex-
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plained by a definition. As for the names of simple
ideas, I shall here dismiss them; it being sufficient to
take notice, that our knowledge this way can be extend'
ed only by experience and observation. But the theory
of definitions making a material part of logic, and being
indeed of great importance towards the improvement of
human knowledge, it will be necessary to lay it a littl©
more open to the view of the reader.
SECTION VIII.

The Composition and Resolution of our Complex Ideas•
Complex ideas are, as has been already said, no other
than simple ideas put together in various forms. Bn1
then it is to be observed, that in making these colleC'
tions, the mind is not always tied down to the immediate
view of the simple perceptions out of which they are
framed. For if we suppose the understanding already
furnished with, a considerable stock of compound nO'
tions, these again may be made the constituent parts of
others still more compounded, insomuch that the ne^
idea thence arising may be termed a combination of
complex conceptions. Thus the idea annexed to the
word animal, includes many perceptions under it,
life, sense, spontaneous motion, &c. In the like manne»*
by the term rational, we denote a variety of simple ideasIf now, combining these two conceptions together, W6
form the still more complex notion of a rational animal»
the idea thus got is truly a collection of compound notices*
In a word, the same thing happens here as in number®)
which we may consider not only as various collections °*
units, these being indeed their original and constituent
parts ; but also as sometimes composed of other lesser
numbers, which, all put together, make up the respective
sums. Now, in tracing any very large number, when, f°r
the ease of the mind, we consider it at first as composed
of various others still less—if We next take these less
parts to pieces, and pursue them continually, until vve
arrive at the units out of which they are composed; V6
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thereby totally unravel the collection, and being able to
Push our researches no further, rest satisfied in the view
thus offered to the understanding. Just so it is in the
lamination of our complex ideas. For when any very
c°mpounded notion conies under the inspection of the
jlund, in order to be traced to its first principles—we
begin with resolving it into other ideas less complicated ;
^ taking these again to pieces, one by one, still go on
lv,th the search, until we have broken the whole into our
brst and simple perceptions, beyond which the pursuit
Sannot possibly be carried. And this is the reason why
1 have all along called our simple ideas the foundation
ahd ground-work ot human knowledge ; because, in un¬
veiling the conceptions of the mind, we find ourselves
length bounded by these ideas, which are indeed the
Ust resort of the understanding.
SECTION IX.

TVie Names of Simfile Ideas may be considered as the
Elementary Parts of Language.
, From what has been said, it will be easy to conceive
Vi in defining a term, standing for any very complex
luea, other terms may be introduced, that also denote com¬
pound ideas, though of an inferior class. For the first
being resolvable into others less complicated, the
^huition which enumerates these component ideas,
consist of the names by which they are expressed,
i“d if so happen, that the ideas of this second class are
*lso Unknown, their terms, too, ought to be still farther
^fined. In this manner may a series of definitions be
Vried on, until we arrive at the names of simple ideas,
'rich not being definable, the analysis must necessarily
V*Se- And thus we see, that as our simple ideas are the
dermis Und foundation of knowledge, so the names of
vlmple ideas may be considered as the elementary parts
^ language, beyond which we cannot trace the meaning
nri signification of words. When we come to them, we
oppose the ideas they stand for already known ; or, if
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they are not, experience alone must be consulted, and not
definitions or explications. And here it is well worth our
notice, that as the names of these our original conceptions
constitute the primitive and fundamental articles of
speech, upon which the whole superstructure of human
language is built, so they are, of all others, the least
doubtful and uncertain in their signification. Because*
standing each for one simple perception, not precariously
excited in the mind, but the effect of certain powers in
things fitted to produce thajt sensation in us, there is no
danger of error or mistake. lie that once knows sweet'
neax to be the name of the taste received from sugar,
whiteness of the colour in snow or milk, and heat of the
sensation produced by approaching the fire, will not be
apt to misapply those words, or annex them to perceptions of a different kind. And as the names of complex
ideas may all be resolved into these primitive terms, it is
apparent, that we are sufficiently provided with the means
of communicating our thoughts one to another ; and that
the mistakes so frequently complained of on this head,
are wholly owing to ourselves, in not sufficiently defining
the terms we use, or perhaps not connecting them with
clear and determinate ideas.

CHAP. VI.
OF DEFINITION, AND ITS SEVERAL KINDS.

SECTION I.

The variety of Definitions proceeds from the various
application of Words.
Having laid these foundations, shown what words are,
and what are not definable, and taught the manner of re¬
solving our notions, as well as language itself, into it*
first and original principles ; we now proceed to explain
a little more particularly the nature of a definition, and the
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' eral kinds made use of, according to the different views
^en have tn communicatingtheir thoughts one to another.
•finitions are intended to make known the meaning of
c 0rds standing for complex ideas ; and were we always
ai’efui to form those ideas exactly in our minds, and copy
Ur definitions from that appearance, much of the confuk’®11 and obscurity complained of in languages might
e prevented. But unhappily for us, we are by no means
eudy m the application of names, referring them somec mes to one thing, sometimes to another, which often
eates great uncertainty in their signification, and oblips U3 to give a different turn to our definitions, according
o the different reference of the terms defined. In order,
terefore, to render this whole matter as clearand obvious
j * Possible, wt shall first consider to what it is that names,
l**e use of language, are most commonly applied; and
a 6,1 from the variety of this application, endeavour to
• Ccount for the several methods of defining, mentioned
1 the writings of logicians.
SECTION II.

^°rds have a threefold Reference ; to our own Ideafy
thoae of others, and the real bting of Things,
j,.Words then have manifestly a threefold reference,
‘‘st’ and more immediately, they denote the ideas in the
,nd of him who uses them ; and this is their true and
^°per signification. When a man speaks, it is that he
jj. y he understood ; and the words he employs to convey
^.s thoughts, are such as by use he has learned to connect
^‘th the ideas then present to his mind. But because
%Se w‘th whom we converse, are also supposed to know
sid naean,nS of the terms we use, hence- secondly, we conO' om, worcjs as signs, likewise, of the ideas in their
}>ds ; and this is the foundation of what is called proprietn *»n !anSuage, when men take care to affix such notionstheir words, as are commonly applied to them by those
fl rtlns.t understanding in the country where they live,
third and last reference of words is to things themg 2
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selves. For many of our ideas are taken from the seve*
ral objects of nature, wherewith we are surrounded ; and
being considered as copies of things really existing, lhe
words, by which they are expressed, are often transferred
from the ideas themselves, to signify those objects which
they are supposed to represent.
1 hus the word, sum
not only denotes the idea excited in the mind by that
sound, but is also frequently made to stand for the lund'
nous body itself, which inhabits the centre of this our
planetary system. Now, according to this threefold ap'
plication of names, their definitions, and the manner of
explaining them, must be various ; for it is one thing to
unfold the ideas in a man’s own mind, another to describe
them, as they are supposed to make their appearance
in the minds of others ; and lastly, it is something still
different to draw images or pictures, that shall carry h*
them a conformity to the being and reality of things. Hot
we shall treat of each in order.
SECTION III.

Definitions of the Name teach only the Connexion of ou*
IVorda and Idcasy and are therefore arbitrary.
First, then, when we consider words as signs of tbe
ideas in the mind of him who uses them ; a definition
nothing else, but such an explication of the meaning0
any term, as that the complex idea annexed to it by th6
speaker, may be excited in the understanding of him wit*1
whom he converses. And this is plainly no more tha°
teaching the connexion of our words and ideas, that othe,s
may understand thesenseof ourexpressions,and know dis'
tinctly what notions we affix to the terms we use. When
we say, for instance, that by the word square we mean *
figure bounded by four equal sides, joined together
right angles ; what is this but a declaration, that the hlc*
of a quadrilateral, equilateral, rectangular figure, is th0*
which in discourse or writing we connect with the tern1
square ? This is that kind of definition, which logicia0*
call the drfnition of the name ; because it discovers th
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Jtteaning of the words or names we make use of, by showJjg the ideas for which they stand. Now, as sounds i\re
themselves indifferent to signify any ideas, hence it is
* Uln> that the definitions of names are arbitrary, every
‘Ui having a liberty to affix what notions he pleases to
ls words. But the convenience of communication
aking it necessary for men speaking the same language
0 agree as nearly as possible in the signification of
°Ui,ds, a conformity has accordingly been studied. Ncei'theless, we find that differences will, from time to
creep in, which must create great confusion in
T1®0** discourses and reasonings, if they are not careful
0 define their terms, that their signification may be kept
.cd and steady, and lie always open to the view of the
‘hUid. The writings of the mathematicians are a clear
y0,'l, how much the advancement of human knowledge
/Spends upon a right use of definitions. For as by
Jdeansof them they every where preserve the same dc®rrnincd significations to their words, hence there is little
Qlspute as to the meaning of their expressions, almost all
?hen understanding them in the same sense. And thus
^ happens, that such as apply their thoughts this way,
aving perfectly the same views of things, readily comy^hend the discoveries already made, and are thereby
tabled with joint labour, and an exact conformity of
, °tions, to carry on the improvement of this branch of
'towledge. And if men in other parts of learning, were
’ke careful to fix the meaning of their terms, the pro£,ess of science must be greatly furthered, and all those
Ve'bal disputes, that now so much interrupt the course of
0llr improvements, might be prevented.
SECTION IV.
■Definitions of the

Name 7iot always true
Definitions ;

and real

y This then ought to be our first care, when we enter
JP°n a design of illustrating any particular branch of
tudy ; to ascertain our ideas, and mark the names by
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which they are expressed. And although definitions of
words are indeed arbitrary, (ior a man may affix wh*'
ideas he pleases to his terms, nor can any one conies
this liberty with him,) yet it will be proper to contort***
as near as possible to common acceptation, that thereby
our thoughts may find a more easy and ready entrance
into the minds of others. If it should now be askc®>
what are the rules of a good definition, 1 answer, that **s
in definitions of the name, we aim at no more than teach'
ing the connexion of words and ideas ; every contrivanc®
by which we are enabled to excite the idea annexed t®
any word in the mind of another, will serve the purpos®
of a definition. Now the ideas we join with our words
are of two kinds: either such as we have reason to be'
lieve are already in the minds of others, though perhaps
they know not the names by which they are called ; ®r
such as, being new and of our own formation, can be n®
otherwise made known than by a description. In tb®
first case, there is no necessity for laying open the ide®
itself, because, being already known, any contrivance t®
remind us of it is sufficient. When we say, for instance
that a clock is an instrument, by ’which roe measure tke
hours of the day ; it is plain, that the idea answering t0
the word clock is not here unfolded ; but we being b®'
fore hand supposed to have an idea of this instrument
are only taught by what name it is called. Now, in this
sense, the names of even simple ideas may be define®'
For, by saying that white is the colour we observe in sno'^
or milk, heat the sensation produced by approaching tb®
fire, we sufficiently make known what ideas wc connec
with the terms white and heat, which is the true p®r'
pose of a definition of the name. Hence it appears, tha1
many of those explanations of words, which logician9
call definitions of the name, are not definitions in a tro®
and proper sense, that is, such descriptions of ideas,
would serve to excite them in the mind of another, eve®
supposing him before wholly unacquainted with thefl**
but merely contrivances to remind us of known idea9*
and teach us the names by which they are called.
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SF.CTION V.

^Ut only when they coincide with the D'Jinition of the
Thing.
j*ut where the ideas we join with our words are new
k ** °f our own formation, there they are to be laid open
^description, because, being supposed unknown to
th'erS’ we must ^rst ra‘se them in their minds, before
. eV can learn to connect them with any particular names.
here it is, that the definition of the name coincides
t, 1,1 what logicians call the definition of the thing, as in eier case we proceed by unfolding the idea itself for which
c e term defined stands. And indeed this alone is what
^nstitutes a definition, in the true and proper sense of
e Word, as will appear more fully afterwards, when we
r lne to consider the terms we use, as referred to the
Cal objects of nature. We shall therefore postpone this
°hsideration of the definition of the name, till we tome
0 treat of the definition of the thing, when it will more
Rurally fall in our way. It may not, however, be amiss to
ttrK,ei*Ve’ that when we say the definitions of the name are
^Urary, we mean not that the descriptions of ideas are
too. For every idea having a peculiar appearance of
,°Wn, by which it is distinguished from all others, no, ,n8 is more evident, than that the description must be
c» as to exhibit that precise conception. But then the
hnexion of any idea, with the name by which it is ex£ essed, being, as we have said, wholly arbitrary, the
tjhsidering the description of that idea as the definition
jj^at particular name must be so too. So that although
^nitions, considered as descriptions of our ideas, are
tireat'y and invariable, yet the application of them to parBounds, (which is all that we understand by the
. kion of the name) is wholly a work of our own free
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SECTION VI.

Definition of Words according to the common use of
Language not Arbitrary.
But secondly, besides considering words as the sig°9
of our own ideas, we are also very apt, on many ocC
sions, to refer them to the ideas in the minds of otlic/
men. Now, to define a term, in thin view, is to invest1'
gate its meaning or acceptation, according to the cod1'
mon use ol speech. Here then it is plain, that definition
are not arbitrary. For although in regarding words »s
the marks of our own ideas, we may give them
meaning we please ; yet when we consider them in re'
feretice to the thoughts of others, they have a fixed
steady signification, namely, that which custom and d’6
propriety of language has assigned them. The woiy®
ability and genius may, by any man, be made to stand f°r
one and the same idea in his own mind, and if he iake9
care to advertise us of this, he is at liberty to use thel11
promiscuously
But if the common course of langua#|
hath confined the word genius to express the nature
strength and talents of the mind, and the word ability t0
denote those which are acquired, whoever pretends {0,
explain the proper acceptation of these terms, is bou11
to take notice of this difference. As propriety of speec
makes our language intelligible, and gives our though
a ready entrance into the minds of others it well dcserv^
our application and care
The best way to acquire it ‘
from the writings and discourses of those who seen*
have had the clearest notions, and to have applied the
terms with the exactest choice and fitness.
SECTION VII.

Definitions of the Thing rtfer to the real Objects
of Nature.
We come now to the third and last species of
tion, that, namely, which considers words as referred
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fibertvthemselves* And here it is plain, we are not at
but k •t0 .Sn and fashion our explications at pleasure,
studv^^ l*ed ^own to die real objects of nature, must
fine r c.onlorniity to things themselves. When we dcp0 ’ 01' “stance, the sun, considered as that being who
fifcht * CSuthe Centre ol'°Ur astern, and diffuses heat and
Wg 5° the planets around him ; it is not enough that
fiiou’!VC-an account
the idea answering to that word
itself1 min^S'.
must further take care, that the idea
p0s ,Cai t*es *n *ta rea* conformity to the object it is sup°f thi l° rePresent\ And hence it is, that all definitions
t>et) 8 *lnd’ vyhen justly made, are in reality pictures or
thin ese“tuti°»8, taken from the being and existence of
aticK
For thcy are intended to express their nature
and ,Jr°Penies so as to distinguish them from all others,
f0r ex.hibit them clearly to the view of the mind. ’Tis
thjn' , reason that logicians call them definitions of
to .If8’ because they are supposed to refer, not so much
Selv C Kleas in the understanding, as to the things themVes represented by those ideas.
^

SECTION VIII.

°uticl of the Distinction between the Definition of the
Name and of the Thing.
ti0^d
a^s0 ^ets us jnto the ground of that distinc¬
tly 80 universally received between definitions of the
Ifitbl Und
tllinS- The first are arbitrary, and not
p0sie.to debate or contradiction. The second are prohjay '°fs’ capable of proof and illustration, and which
t)e{- 1 .erefore he contested. The reason is obvious.
nitions 0f the name scrve on,y tQ mark what ideas
Selvesn-leCt w‘th °Ur words- And as sounds are of them!»hert lndlfferent to signify any ideas, we are entirely at
is 0.iy to.affi* to them what notions we please. Rut it
\y0r(,lcrvvisf in the definition of the thing
For here our
h°t uS s£rving to denote particular beings in nature, can*s carr

* S^ns
any *deas at pleasure, but of such only
y tn them a conformity to the several objects to
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which the words refer.
A man may use the tctjj
square, to express that idea which others denote by
word triangle, and define it accordingly. In this c*»s >
indeed, he recedes from the common iorms of speec ’
but his definition cannot be charged with falsehood
#
tells us that by a square he means a three-sided figure j
and who can dispute the truth of this, if he really *
along uses the word in that sense ? I would only °D'
serve, that by changing thus the meaning of words, *
re not things themselves, or their relations and hah1'
change
tudcs one towards another. These are at all times tn
same and invariable, nor have any dependence upon th*
fancy and caprice of men. It is true, the properties
the triangle niuy, after this definition, be affirmed of
square ; but as, in either case, the idea to which theS
properties belong is the same, the propositions only
pressing our judgments, and not our judgments the#1'
selves, suffer a seeming variation.
section ix.

A firevioua connexion between JVames and Things> cti^
off all Arbitrary Explications.
But where words are made to denote particular obj^4*’
previous to any definitions given, there arbitrary exp!^t
tions cannot have place. For in this case, we are not p
upon explaining what ideas we connect with our wo>'
but a connexion being already supposed between the
and the thing signified, our business is to unfold that w
by which the object itself is most clearly and distinctly
presented. Thus the word gold denotes that metal wn
is of highest value among men, and goes farthest in ^
way of commerce
This connexion being once setm^
we are no longer left to arbitrary definitions, but ml.^
describe it by such properties as arc really to be found ^
it, and will best serve to distinguish it when it coin1'*
our way ; as by saying it is a substance, yellow* v
heavy, malleable, fusible, &c.
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SECTION X.

^hy Mathematical Definitions have been accounted mere
Definitions of the Name ;
^rotn what has been said, it appears, that in the language
01 logicians,definitionsof the thing respect only substances
beings that have a real existence in nature, serving to
oosu ibe them by their properties and attributes. And
I doubt not, is the reason, that the definitions of the
•^thematicians are not considered as definitions of the
,hlng, but of the name ; because the ideas therein described, are the mere creatures of the understanding, and
bot supposed to be copied from patterns existing without
^s- _ A circle, a triangle, a square, &c. such as mathe¬
maticians conceive them, are no where to be found in
aiUre, that we know of. Hence it might justly be ae¬
rated absurd, to call our definitions of these definitions
V ‘he thing, when they serve not to describe any real ob^cts ot nature, but merely to unfold the conceptions
bf lhe mind. And yet if we look into the matter nar?'vly, we shall find, that the rules followed in these defi,'tions are precisely the same with those which logicians
save laid down for the definition of the thing. All the
5veral species of figures are described by their properles' some of which are common to different ranks, others
l>eculiar to the tribe defined. The common properties
°hstitute what logicians call the genus, and those that are
Peculiar, the difference. Now the genus and difference
*^*ke up the logical definition of the thing, as will be
*bore clearly understood from what follows.
SECTION XI.

yet t,iey coinc*de with the logical Definition of the
^hing, and therefore ought not to be accounted arbitra¬
ry•
o * am» therefore, apt to think, that mathematical defini°lls> as they are of the same general with the definitions
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of substances, and subject to the same rules, have been in1'
properly considered as mere definitions of the name, i>1
which we are leftwhollytoarbitrary explications. For hoW'
ever we may change the name of one figure for another if*
discourse or writing, using the term square to denote a try
angle, or the word triangle to express adware, it is certain
the ideas themselves are invariable, and no less capable o*
being distinguished by their properties, than the seven1*
speciesof substances. Thusif we suppose the word aqua**
to denote that species of figures, whose sides severally
subtend quadrants of a circumscribed circle, we shall fi»d
ourselves equally shut out from arbitrary explications »5
in the definition of the names of substances. For as tb>9
happens in no figures but those which are bounded b/
four equal sides joined together at right angles ; it follow6
evidently, that the true and proper definition of a square
is that which exhibits the precise idea here mentioned*
and no other, to the mind. And thus it appears, that the
common division of definitions, into those of the nathe
and thing, is not sufficiently calculated to give us rig1*1
apprehensions, as to what is and what is not arbitrary
in the explication of words. It may not, therefore
be improper, if we here endeavour to clear up this matter
a little, and free it from those obscurities in which it ha9
hitherto been involved. To this end we shall premia
the following observations.
SECTION XII.

,

,

Definitions, properly speaking never regard Things ^
merely our own Ideas.
1 First, that whatever logicians may pretend about th®
definition of the thing, it is yet certain that none of
definitions, when pursued to (heir source, regard in»nie'
diately things themselves, but merely the ideas in °u‘
own minds
This, 1 doubt not, will appear a paradox 1
many, who will be apt to inquire, whether the defin'ti®
of gold be not taken from that metal, independent oftl1
various conceptions of men about it. To this I answc >
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Jhat indeed in framing our idea of gold, we regard chiefly
. thing itself, uniting in our conceptions such proper¬
ties a ' are most conspicuous, and serve best to distinguish
t from other metals, to which it may bear any resem•ance. But as it is by this idea alone that gold is known
® Us> so in describing it to others, we aim at nothing
/J?re than to transfer the same conception into their
jttinds. Now this can no otherwise be done, but by enujeruting the several properties of which our own com£
notion is formed. And indeed it were in the highsf degree absurd to imagine, that men, in explaining
thtngs to others, should make use of any marks or cha¬
pters but those by which they are known to themselves,
pnce it comes to pass, that all our definitions are in fact
^?thing else but transcripts of the ideas in our minds.
vvhere these are imperfect, the definitions must be so
P » where they are just and adequate, the copies taken
Jput them, if drawn out with accuracy and care, cannot
to exhibit the object described. And this will very
pfr serve to account for that great diversity of definilQns we 0ften meet with, even of one and the s ime ob^ ct- Because men, in consequence of their different
jPsuits and applications, falling often into different views
i dungs. must needs vary no less in their definitions, than
ideas themselves from which these definitions are
®Ptcd. He, whose observation goes no farther than the
^ ope obvious qualities of gold, will content himself with
^Scribing it by its colour, weight, and perhaps malleabiliJ and fusibility. On the other hand, a goldsmith, having
pluired farther into the nature of that metal, and finding
jeral other properties that equally belong to it, will be
in ) °-take these also into his complex idea, and accordti ^v introduce them in a definition. Hence his descripe n vvill add to the former, fixedness, and solubility in
r/gia< $tc. And so in proportion as men’s various
Pur<
suits lead them into a more accurate examination of
thi,
abps» their explications will take a different turn, suite to the ideas they have framed within themselves.
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SECTION XIII.

Distinction between the Definition of the Name and
Thing useless and to be rejected.

,

2. This then being evident, that our definitions rC'
spect not things themselves, but the ideas in our o^n
minds ; I would in the next place observe, that the diS'
tinction of them into those of the name and thing, is d'
together useless, and tends rather to mislead us than giye
right apprehensions of the subject in hand. For thus
men are apt to fancy, that many of their definitions tf6
expressive of the real essence of things, whereas thcf
are in truth no more than transcripts of their own idea3’
And as it sometimes falls out, that these ideas are not
collected with sufficient care, from the objects they re'
present; we find, by experience, that a mistaken ide*
never fails to occasion a mistake also in the definition
But this could not happen, were our definitions cop'-e®
from things themselves : because their essences bein£
immutable, and always the same, the definition would
this case serve to correct the idea, and might be cons1'
dered as a standard by which to judge whether the idc*
was rightly framed. I deny not, that words are oUcP
transferred from our ideas to signify the objects whicl1
these ideas represent; as when we talk of the sun, tl1^
earth, men, and other animals. But then let it be observ'
ed, that as these objects are only known to us by the- idca
of them in our minds ; so, in describing them to othel’s’
all we aim at is, distinctly to lay open our concepti°pj
about them. Hence it appears, that what logicians
^
a definition of the thing, is in truth no more than an uP'
folding of the idea by which that thing is represented 1
the understanding. But now in mathematical definition*
and indeed all others whatsoever, this also is our wh°
aim and intent, to exhibit and lay open those ideas,
which the words we use are signs. And thus it h^Pj
pens, that in innumerable instances, what logicians c .
the definition of the name, is yet found to coincide tv'1
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proceed by the very same rules, as the definition of
thing; which clearly demonstrates the necessity of
***** this frivolous distinction, and establishing some
J^cise and determinate notion, expressive of the true
^ture of a definition, and comprehending it in its full

ke

SECTION XIV.

Definitions in all cases descriptions of our Ideas.
Nor will this appear so difficult a task, if we call to
t'n, that words are in all cases the signs of our ideas,
th n° otherwise signify things, than as they stand for
A °Se ideas by which things are represented to the un^ Standing. By defining our words, therefore, we can
lhgU.n no more, than the laying open to the view of others,
. *deas of which these words are the signs. For thus
i ls> that the meaning of our expressions comes to be
j. °wn, and that we find ourselves capable of transferour thoughts and conceptions into the minds of those
whom we converse. Where words are referred to
^lngs themselves, there we explain the ideas by which
Ce^s? things are represented; where they denote conCo^°ns framed by the mind, there we lay open these
tjj .CePtions, and endeavour to exhibit them according to
^ *r reul appearance within our own breasts. But in
0^ Ca?es> it is our own ideas, it is the perceptions of our
^
minds, either as taken from things without, or fraUnf ^
understanding itself, that we explicate and

section xv.
'Vn#

arbitrary, as being confined to the Representation
of certain determinate Notions.

t*lus we ilave at iength settled the true and gej.je^*e notion of a definition, comprehending all its vaIes» from whatever science taken, or to whatever obextended. For from what we have said, it evidently
h 2

1
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follows, that a definition is the unfolding of some concep'
tion of the mind, answering to the word or term mad®
use of as the sign of it. Now, as in exhibiting any ide*
to another, it is necessary that the description be such as
may excite that precise idea in his mind ; hence it \5
plain, that definitions, properly speaking, are not arbi'
trary, but confined to the representing of certain deter'
minate settled notions, such, namely, as are annexed b/
the speaker or writer to the words he uses. As, never'
theless, it is universally allowed that the signification
words is perfectly voluntary, and not the effect of an/
natural and necessary connexion between them and th®
ideas for which they stand, some may perhaps wonder
why definitions are not so too. In order, therefore,
unravel this difficulty, and show distinctly what is, and
what is not arbitrary in speech, we must carefully dU'
tinguish between the connexion of our words and ideas>
and the unfolding of the ideas themselves.
SECTION XVI.

,

The Connexion between Words and Ideas
voluntary Establishment.

a fier/cetlH

First, as to the connexion of our words and ideas, tb*9
it is plain, is a purely arbitrary institution. When, f°r
instance, we have in our minds the idea of any particul^
species of metals, the calling it by the name gold is
effect of the voluntary choice of men speaking the satf1®
language, and not of any peculiar aptness in that soth11*
to express that idea. Other nations, we find, make
of different sounds, and with the same effect. Thus <**'
rum denotes that idea in Latin, and or in French.
even the word gold itself would have as well served
express the idea of that metal which we call silver
custom in the beginning so established it.

,

,
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SECTION XVII.

ie -Descriptions of Ideas not so, but bounded to the Re¬
presentation of that precise appearance by which they
are distinguished among themselves.
But although we are thus entirely at liberty, in conCcting any idea with any sound, yet it is quite otherk lse in unfolding the ideas themselves. For every idea,

. -"/uig it open to otners, we must stuav suen a (
0rb as shall exhibit that peculiar appearance. When
® have formed to ourselves the idea of a figure bound1 hy four eqUai sides, joined together at right angles,
® are at liberty to express that idea by any sound, and
I'*y call it either a square or a triangle. But whichever
, lhcse names we use, so long as the idea is the same,
description by which we would signify it to another
u$t be so too. Let it be called square or triangle, it is
j,.1" u figure having four equal sides, and all its angles
*>ht ones. Hence we clearly see what is, and what is
arbitrary in the use of words. The establishing any
i8Ur|d, as the mark of some determinate idea in the mind,
. llie effect of free choice, and a voluntary combination
fe]°nS men- And as different nations make use of difJent sounds to denote the same ideas, hence proceeds
that variety of languages which we meet with in the
0|'ld. But when a connexion between our ideas and
to°rds is once settled, the unfolding of the idea answering
^ uhy word, which properly constitutes a definition, is
rl j° means an arbitrary thing. For here, as I have alady observed, we are bound to exhibit that precise conwhich either the use of language, or our own paru*ar choice, hath annexed to the term we use.
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SECTION XVIII.

Causes of the Obscurity that has hitherto fierjilexed th*
Theory of Definitions.
And thus it appears, that definitions, considered as de'
scriptions of ideas in the mind, are steady and invariable
being bounded to the representation of those precis6
ideas. But then in the application of definitions to par'
ticular names, we are altogether left to our own fi'c6
choice. Because as the connecting of any idea with an/
sound is a perfectly arbitrary institution, the applying the
description of that idea to that sound must be so to6'
When, therefore, logicians tell us, that the definition
the name is arbitrary, they mean no more than this, that
as different ideas may be connected with any term, a6'
cording to the good pleasure of him that uses it, in Hkc
manner may different descriptions be applied to that
term, suitable to the ideas so connected. But this cob'
nexion being settled, and the term considered as the sign
of some fixed idea in the understanding, we are no longer
left to arbitrary explications, but must study such a d6'
scription as corresponds with that precise idea.
this alone, according to what has been before laid doWn’
ought to be accounted a definition
What, I am aptt0
think, has occasioned no small confusion in this matted
is, that many explanations of words, where no idea is Un'
folded, but merely the connexion between some wo>®
and idea asserted, have yet been dignified with the na^6
of definitions. Thus, in the instance before given, wh6*1
we say that a clock is an instrument by which we me?'
sure time, this is by some called a definition. And yet
is plain, that we are beforehand supposed to have an ide*
of this instrument, and only taught that the word clotK
serves in common language to denote that idea. By th‘6
\ile all explications of words in our dictionaries will &6
definitions ; nay, as was already observed, the names 0
even simple ideas may be thus defined.
White, we m
say, is the colour we observe in snow or milk, heal tbe
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sensation produced by approaching the fire, and so in inj^ttierablc other instances. But these, and all others of
je like kind, are by no means definitions, exciting new
***** in the understanding, but merely contrivances to rcus of known ideas, and teach their connexion with
e established names. It is, nevertheless, worth our nolCej that what logicians call definitions of the name, exend properly no farther than these explanations, serving
■phtark the connexion of our ideas and words : and are
herefore justly accounted arbitrary, inasmuch as the conne*ions themselves are altogether so.
SECTION XIX.

^filex Ideas alone capable of that kind of Description
•which goes by the name of a Dtfnition.
. But now in definitions properly so called, vye first con¬
fer the term we use, as the sign of some inward conoption, either annexed to it by custom, or eur own free
See ; and then the business of the definition is to unpd and explicate that idea. As. therefore, the whole art
!es in giving just and true copies of our ideas, a definir?11 is then said to be perfect, when it serves distinctly to
Xc‘te the idea described in the mind of another, even
opposing him before wholly unacquainted with it This
***** settled, let us next inquire into what those ideas are
g *ch are capable of being thus unfolded
And in the
rst place, it is evident that all our simple ideas are nc:.e*sarily excluded. We have seen already, that expe¬
llee alone is to be consulted here, insomuch, that if
^lther the objects whence they are derived come not in
llr Way, or the avenues appointed by nature for their re®Ption are wanting, no description is sufficient to convey
into the mind. But where the understanding isalsupplied with these original and primitive concep*°ns, us they may be united together in an infinity of dif,®rent forms ; so may all their several combinations be
'stinrtly laid open by enumerating the simple ideas conrned in the various collections, and tracing the order
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and manner in which they are linked one to anothe1'
Now these combinations of simple notices constitute 'vha1
we call our complex notions ; whence it is evidenti
complex ideas, and those alone, admit of that kind of
scription which goes by the name of a definition.
section xx.
When a complex idea may be said to be fully unfolded-

The business of definitions is now, I think, pretty pl»inj.
They are, as we have seen, pictures or representations
our ideas ; and as these representations are then only p°s*
sible, when the ideas themselves are complex ; it is ob'
vious to remark, that definitions cannot have place,
where we make use of terms, standing for such compl^
ideas. But perhaps the reader may still expect, that
should enter a little more particularly into the nature of*
definition, describe its parts, and show by what rules
ought to proceed in order to the attainment of its prop,jf
end. To give, therefore, what satisfaction we are a^c
upon this point, we must again call to mind, that the
sign of a definition is, so to unfold the idea answering t0
any term, as that it may be clearly and distinctly transfe1"
red into the mind of another. But now our comp^*
ideas, which alone are capable of this kind of description
being, as we have said, nothing more than different cod1'
binations of simple ideas ; we then know and compre'
hend them perfectly, when we know the several simp*6
ideas of which they consist, and can so put them togethef
in our minds, as is necessary towards the framing of that
peculiar connexion, which gives every idea its distil
and proper appearance.
SECTION XXI.
Two Things required in a D, fnition : to enumerate the

,

Ideas and explain the Manner of their Combination•

Two things are. therefore, required in every definiti°n'
Pirst, that all the original ideas, out of which the coi*1'
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*hat k*16 IS f°rrned>be distinctly enumerated. Secondly,
c. the order and manner of combining them into one
^he CePt*on be clearly explained. Where a definition has
c 8e requisites, nothing is wanting to its perfection ; bes J* e'ery one who reads it and understands the terms,
^ lng »t once what ideas he is to join together, and also
hut manner, can at pleasure form in his own mind
^ c°Ir>plex conception answering to the term defined.
f0l, tts’ for instance, suppose the word square to stand
^ hat idea, by which we represent to ourselves a figure
sides subtend quadrants of a circumscribed circle.
'pj'e Parts of this idea are the sides bounding the figure.
tj,e'ese must be four in number, and all equal among
k. hiselves, because they arc each to subtend a fourth
°f the same circle
But besides these component
the S’ We nu,st also take notice of the manner of putting
tyi .h' together, if we should exhibit the precise idea for
lii,
^1e wol’d square here stands
For four equal right
Cues' any how joined, will not subtend quadrants of a cirj3g®cribed circle. A figure with this property, must
^Ve its sides standing also at right angles. Taking in,
Operefore, this last consideration, respecting the manner
tjj^habining the parts, the idea is fully described, and
definition thereby rendered complete. For a figure,
|!ded by four equal sides, joined together at right
o](?
has the property required ; and is, moreover, the
^ right-lined figure to which that property belongs.
SECTION XXII.

tve are to firoceed, to arrive at just and adequate
D>Jinitions.
tfrlj- n<^ now’ I imagine, it will be obvious to every one in
ju^1 banner we ought to proceed, in order to arrive at
ex an.d adequate definitions. First, we are to take an
yiew of the idea to be described, trace it to its oriti0l^1 Principles, and mark the several simple percep^ 8 '•hat enter into the composition of it
Secondly, we
0 consider the particular manner in which these
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elementary ideas are combined, in order to the formic
of that precise conception, tor which the term we rnak6
use of stands. When this is done, and the idea wholly
unravelled, we have nothing more to do, than fairly tran*'
cribe the appearance it makes to our own minds. Sucj!
a description, by distinctly exhibiting the order »n(1
number of our primitive conceptions, cannot fail to e*'
cite, at the same time, in the mind of every one tb*J
reads it, the complex idea resulting from them ; ^
therefore attains the true and proper end of a definition

CHAP. VII.
OF THE COMPOSITION AND

RESOLUTION

OF 0^

IDEAS, AND THE RULES OP DEFINITION
THENCE ARISING.

SECTION I.

,

-

In compounding our Ideas me proceed by sue
cessive Gradation.

The rule laid down in the foregoing chapter is
ral, extending to all possible cases ; and is, indeed, tb*;
to which alone we can have recourse, where any doU1&
or difficulty arises. It is not, however, necessary that ^
should practice it in every particular instance. Many 0
our ideas are extremely complicated ; insomuch that 1
enumerate all the simple perceptions out of which th6'
are formed, would be a very troublesome and tedi^
work. For this reason, logicians have established ee t
tain compendious rules of defining, of which it may
be amiss here to give some account. But in order
the better understanding of what follows, it will be
cessary to observe, that there is a certain gradation in
composition of our ideas
The mind of man is very ^
mited in its views, and cannot take in a great number
objects at once. We are, therefore, fain to proceed ’
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3ft ancl make our first advances subservient to those
^ lch follow. Thus in forming our complex notions, wc
£ln at first with but a few simple ideas, such as we
Co mat?aSe with ease> afid unite them together into one
^•^eption. When we are provided with a sufficient
fa° • •
these, and have, by habit and use, rendered them
of^ar to our minds, they become the component parts
other ideas, still more complicated, and form what we
ay call a second order of compound notions. This
0j. cess, as is evident, may be continued to any degree
^ CarnP0siti°n we please, mounting from one stage to
other, and enlarging the number of combinations.
SECTION II.

• ence Ideas of this Class best

,

comprehended when we
advance gradually through all the several Orders.

^ut now in a series of this kind, whoever would acQ£?*nt himself perfectly with the last and highest order
Jdea8, finds it much the most expeditious method to
p°ceed gradually through all the intermediate steps.
Cl 'V-as lie to ta^e an>r VCIT compounded idea to pieces,
Ce .vv*thout regard to the several classes of simple perCo ^lls’ that have already been formed into distinct
paginations, break in at once into its original princiO-the number would be so great, as perfectly to con| the imagination, and overcome the utmost reach
^capacity of the mind. When we see a prodigious
0r huude of men, jumbled together in crowds, without
a eri or any regular position, we find it impossible to
tlic>1Ve at an exact knowledge of their number. But if
a ^ are formed into separate battalions, and so stationed
0 ‘all within the leisurely survey of the eye ; by viewthem successively, and in order, we come to an easy
pertain determination. It is the same in our complex
t|j as* When the original perception^, out of which
Xye* are framed, are very numerous, it is not enough that
\ya view of them in loose and scattered bodies.
c must form them into distinct classes, and unite these

98

ELEMENTS OF LOGIC.

classes in a just and orderly manner, before we can
rive at a true knowledge of the compound notices re'
suiting from them.
SECTION III.

Our Definitions ought to keefx fiace with our Ideas)
observe a like Gradation.
This gradual progress of the mind to its compou^
notions, through a variety of intermediate steps, plaint
points out the manner of conducting the definitions
which these notions are conveyed into the minds
others. For as the series begins with simple and eatf
combinations, and advances through a succession of
ferent orders, rising one above another in the degree
composition ; it is evident, that in a train of definitio11*
expressing these ideas, a like gradation is to be observe*1’
Thus the complex ideas of the lowest order can 1)0
otherwise be described, than by enumerating the sin>P1<J
ideas out of which they are made, and explaining the
ner of their union. But then in the seconder any succeed
ing order, as they arc formed out of those gradual cod1'
binations, that constitute the inferior classes, it is not>iej
cessary, in describing them, to mention one by one, si
the simple ideas of which they consist. They may b6
more distinctly and briefly unfolded, by enumerating
compound ideas of a lower order from whose union tlw
result, and which are all supposed to be already kno'^’
in consequence of previous definitions. Here then l*’
that the logical method of defining takes place ; whicl1'
that we may the better understand, I shall explain so&c‘
what more particularly, the several steps and gradatio11*
of the mind, in compounding its ideas, and thence tl6'
duce that peculiar form of a definition, which logiciapS
have thought fit to establish.

I
I
'

1

|

1

ELEMENTS OP LOGIC.

99

SECTION IV.

le Steps by which the Mind proceeds from Particular
to General Ideas.
^eas we rcceive, from the several objects of
1>, Ul’e that surround us, represent distinct individuals,
jjj ese individuals, when compared together, are found
th Ceita*n particulars to resemble. Hence, by collecting
thC les®mbling particulars into one conception, we form
n°tion of a species. And here, let it be observed,
aUhis last idea is less complicated than that by which
represent any of the particular objects contained unlj*r,*L For the idea of the species excludes the pecurides of the several individuals, and retains only such
1 operties as are common to them all. Again, by com^Ung several species together, and observing their rettiblance, we form the idea of the^ewu* ; where, in the
manner as before, the composition is lessened, be?Use we leave out what is peculiar to the several spe*es compared, and retain only the particulars wherein
.acy agree. It is easy to conceive the mind, proceed• & thus from one step to another, and advancing through
several classes of general notions, until at last it
,
to the highest genus of all, denoted by the word
lnSi where the bare idea of existence is only concerned.

7',

SECTION v.

‘e conduct of the Mind in compounding its Ideas as it
Qdvancea through the different Orders of Perception.

.
this procedure, we see the mind unravelling a com£ex *dea, and tracing it in the ascending scale, from
cater to less degrees of composition, until it terminates
°ne simple perception. If now we take the series the
ntrary way, and beginning with the last or higest genus,
rry our view downwards, through all the inferior
Sonera and species, quite to the individuals, we shall
e,’eby arrive at a distinct apprehension of the conduct
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of the understanding in compounding its ideas. For in
the several classes of our perceptions, the highest in lhc
scale is, for the most part, made up of but a few simple
ideas, such as the mind can take in and survey with ease*
This first general notion, when branched out into the d»'
lerent subdivisions contained under it, has in every one o»
them something peculiar, by which they are distinguish'
ed among themselves ; insomuch, that in descending
from the genus to the species, we always superadd some
new idea, and thereby increase the degree of compositionThus the idea denoted by the word figure, is of a very
general nature, and composed of but few simple per'
ceptions, as implying no more than space every whcr®
bounded. But if we descend farther, and consider thc
boundaries of this space, as, that they may be either lineS
or surfaces, we fall into the several species of figureFor where the space is bounded by one or more surfaces*
we give it the name of a solid figure ; but where the
boundaries arc lines, it is called a plain figure.
SF.CTION VI.
The Idea of the Species formed by superadding the
specific Difference to the Genus.

In this view of things, it is evident, that the species a1’0
formed by superadding a new idea to the genus. H®1*’
for instance, the genus is circumscribed space. If no^
to this we superadd the idea of a circumscription by Hne»
we frame the notion of that species of figures which are
called plain ; but if we conceive the circumscription t0
be by surfaces, we have thc species of solid figureS'
This superadded idea is called the specific difference, not
only as it serves to divide the species from the genus,
because, being different in all the several subdivisions*
we thereby also distinguish the species one from another*
And as it is likewise that conception, which, by being
joined to the general idea, completes the notion of
species ; hence it is plain, that the genus and specific dij'
ference are to be considered as the proper and constituent

but
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Pai'ts of the sfiecies. If we trace the progress of the
still farther, and observe it advancing through the
ftlerior species, we shall find its manner of proceeding
0 be always the same. For every lower species is formby superadding some new idea to the species next
b°ve it; insomuch, that in descending the scale of our
^ceptions, the understanding passes through different
Juki's of complex notions, which become more and
^ °re complicated at every step it takes. Let us resume
jere> for instance, the species of plain figures. They
/yPly no more than space bounded by lines. But if we
jj e in an additional consideration of the nature of these
..^Si as whether they are right or curves, we fall into
subdivisions of plain figure, distinguished by the
^hes rectilinear, curvilinear and mixtilinear.
SECTION VII.

in all the inferior Sfiecies by sufieradding the sfiectfic
to the nearest Genus.
And here we are to observe, that though plain figures^
^ ben considered as one of those branches that come unr the notion of figure in general, take the name of a
J^ies; yet compared with the classes of curvilinear,
bilinear, and mixtilinear, into which they themselves
ay be divided, they really become a genus, of which
‘e before mentioned subdivisions constitute the several
c!*®cie$. These species, in the same manner as in the
s^e °f plain and solid figures, consist of the genus and
^Pecific difference, at their constituent parts. For in the
^v,Hnear kind, the curvity of the lines bounding the
ty^bre, makes what is called the sfiecific difference ; to
s *lcb if we join the genus, which here is plain figure, or
P“ce circumscribed by lines, we have all that is necessa*1.el°Wards completing the notion of the species. We
t\y °nly t0 tilke notice, that this last subdivision, having
rol ^e,iera above it, x iz. filain fgure and figure in gene^ * *be genus joined with the specific difference, in orto constitute the species of curvilinear, is that which
I 2
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lies nearest to the said species. It is the notion of pi®*
figure, and not offigure in general, that, joined with th®
idea of curvity, makes up the complex conception ol cuf'
ved-lined figures. For in this descending scale of oUf
ide as—Hgu re in general, ft lain figures, curve-li^*
figures—the two first are considered as genera in resp®®*
to the third : and the second in order, or that which staD“s
next to the third, is called the nearest genus. But n0'^
as it is this second idea, which, joined with the notion
curvity, forms the species of curve-lined figures ; it ‘s
plain, that the third or last idea in the series, is made uP
of the nearest genus and specific difference. This rid6
holds invariably, however far the series is continued; hej
cause in a train of ideas thus succeeding one another, a*1
that precede the last are considered as so many gener®’
in respect of that last; and the last itself is always lorme6
by superadding the specific difference to the genus
it.
SECTION VIII.

The Idea of an individual composed of the lowest Specie
and numeric Difference.
Here then we have an universal description, applied6
to all our ideas, of whatever kind, from the highest genuS
to the lowest species.
For taking them in order doWn'
wards from the said general idea, they every where cons‘?
of the genus proximunty and differentia spccifica, as \°&‘
cians love to express themselves. But when we coifle
the lowest species of all, comprehending in it only
viduals, the superadded idea, by which these in**1'
viduals arc distinguished one from another, no long‘d
takes the name of the specific difference. For her® 1
serves not to denote distinct species, but merely a vari®1'
of individuals, each of which, having a particular ex>st'
cnce of its own, is therefore numerically different
every other of the same kind. And hence it is, that‘s
this last case, logicians choose to call the superadded id6^
by the name of the numerical difference; insomuch
as the idea of a species is made up of the nearest ge1tli
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specific difference,

so the idea of an individual consists
the lowest species and numeric difference. Thus the
trcle is a species of curve-lined figures, and what we call
e lowest species, as comprehending under it only indilc*Uals. Circles in particular are distinguished from one
pother by the length and position of their diameters,
he length therefore and position of the diameter of a
'•“cle is what logicians call the numerical difference ; bejp'tse these being given, the circle itself maybe described,
an individual thereby constituted.
SECTION IX.
^rfinitionsto follow one another in Train,and pass through
the same successive Gradutions as our Compound Ideas.

And thus we have endeavoured to trace, in the best
Jhanner we are able, the progress of the mind in cornfunding its ideas. It begins, we see, with the most
8e> eral notions, which, consisting of but a few simple
h°tices, are easily combined and brought together into
fe conception. Thence it proceeds to the species comf ehended under this general idea, and these are formed
^ joining together the genus and specific difference. And
s ‘t often happens, that these species may be still further
Undivided, and run on in a long series of continued
Sedations, producing various orders of compound per¬
sons ; so all these several orders are regularly and
VCcessively formed, by annexing in every step the speVc difference to the nearest genus. When by this niefd of procedure, we are come to the lowest order of
? ’ by joining the species and numeric difference, we
Fatne the ideas of individuals. And here the series neessurily terminates, because it is impossible any farther
0 bound or limit our conceptions. This view of the
0tnposition of our ideas, representing their constituent
l^’tsin every step of the progression, naturally points out
tl'Ue and genuine form of a definition
For as defiUions are no more than the descriptions of the ideas for
bich the terms defined stand ; and as ideas are then de»
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scribed, when we enumerate distinctly, and in order, the
parts of which they consist; it is plain, that by making
our definitions follow one another, according to the natu'
ral train of our conceptions, they will be subject to the
same rules, and keep pace with the ideas they describe*

|

section x.
Thef>rm of a Definition in all the various orders ofCO*'
ception.

As therefore the first order of our compound notion**
or the ideas that constitute the highest genera, in the
different scales of perception, are formed by uniting t0'
gether a certain number of simple notices, so the term*
expressing these genera, are defined by enumerating lbe
simple notices so combined.
And as the species comp1^'
hended under any genus, or the complex ideas of the s«'
cond order, arise from superadding the specific differ'
ence to the said general idea; so the definition of the
names of the species is absolved, in a detail of the ideat
of the specific difference, connected with the term of tbe
genus.
For the genus having been before defined, thc
term by which it is expressed stands for a known idea*
and may therefore be introduced into all subsequent de*
finitions, in thc same manner as the names of simple pet*'
ceptions. It will now, I think, be sufficiently obvious*
that the definitions of all the succeeding orders
compound notions, will every where consist of the tern1
of the nearest genus joined with an enumeration of the
ideas that constitue the specific difference ;

definition of individuals

and that the

unites the name of the low-st spe'

ties, with the terms by which we express the ideas oftbe
numeric difference.
SECTION XI.
The logical Method of defining perfect in its Kind

;

Here then we have the true and proper form of ®
definition, in all the various orders of conception. T^,s

j
1
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ls that method of defining, which is commonly called loand which, we see, is perfect in its kind, inasmuch
pS It presents a full and adequate description of the idea,
which the term defined stands
There are still two
hlngs worthy of observation, before we take leave of this
^bject. First, that the very frame and contexture of
Ulese definitions, points out the order in which they
°uf?ht to follow one another. For as the name of the
^Us is admitted into a description, only in consequence
° its having been before defined ; it is evident, that we
p
pass gradually through all the different orders of
^hception. Accordingly, logicians lay it down as a rule,
l^at we ave to begin always with the highest genus, and
on the series of definitions regularly through all the
^mediate genera and species, quite down to the indi‘dtials. By this means our descriptions keep pace with
..up ideas, and pass through the same successive grada,!°ns ; insomuch that the perusal of them must excite
bQse ideas in the understanding of another, in the very
JJder and manner in which they are put together by the
!*bhd, in its uniform advances from simple to the most
0lhplicated notions. Now this is the true and proper
^d of defining, and indeed the highest perfection of that

SECTION XII.

^nd afifdie able to all Words ’whatsoever capable of a
Definition.
. There is yet another thing to be observed on this head,
^ely, that the form here prescribed, is applicable to all
te°rds whatsoever, capable of a definition. For as every
we use, must denote some idea, either general or
Jocular ; and as all our complex notions relating to
q V1 these classes of perception, from the highest genus
J Uc down to the individuals, come within the rules of
j Scr>pti°n here given ; it is evident, that this particular
anner of unfolding an idea, may be extended to all the
s$ible complex conceptions we can connect with our
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words. By the rules therefore of this method, defim*
tious may be applied to all terms standing for cornpl®*
ideas ; and as these, by what we have shown at large
the two foregoing chapters, are the only definable artideS
of speech ; it necessarily follows, that the directions hefe
given are universal, extended to all particular instance®’
and arealike applicable in all languages. And thus* al
length, we have not only deduced that peculiar form
definition which obtains among logicians, but shown
also to be perfect in its kind> and to take in the whole co&'
pass of language.

I

I

BOOK II.
Of Judgment, or Intuition.

CHAP. I.
0p THE GROUNDS OF HUMAN JUDGMENT.

SECTION I.
tuition res fleets the relation between our Ideas when
they are immediately fierceivuble.

inJHEN the mind is furnished with ideas, its next step
tojjg.'j way to knowledge is, the comparing these ideas
>er’ *n ordf 1 to judSe °f their agreement or disais senitnt
In this joi,u view of our ideas, if the relation
Ip Uc.B, as to he immediately discoverable by the bare in5JJCV0.n ot the nii,,d J the judgments thence obtained are
in *'*4 intuitive, from a word that denotes to look at: for
Su this case, a mere attention to the ideas compared,
j°in C i* l° lel US SCe’ how far t,iey are c°nnected or dis/>a e<1-. Tlius’ that Mr whole is greater than any of its
q^®* is an intuitive judgment, nothing more being reto tie<’ t0 con'ince us of its truth, th..n an attention
1e ideas of whole and fiart. And this, too, is the
why we call the act of the mind forming these
iru y‘ni^nts intuition ; as it is indeed no more than an
of a diate perception of the agreement or disagreement
“ny two ideas.
_

.

SECTION II.

• ertencc and Testimony the Ground of judging as is
Tacts.

lil ,1erc it is to be observed, that our knowledge of this
respects only our ideas, and the relations between
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them, and therefore can serve only as a foundation to such
reasonings, as arc employed in investigating these rel*'
tions. Now it so happens, that many of our judgments
conversant about facts, and the real existence of things*
which cannot be traced by the bare contemplation ol °u
ideas
It does not follow, because I have the idea of a
circle in my mind, that therefore a figure answering t0
that idea has a real existence in nature. I can form t(J
myself the notion of a centaur, or golden mountain,
never imagine on that account that either of them exi?ts‘
What then are the grounds of our judgments, in relati0*1
to facts ? I answer these two, experience and testiniorf'
By experience we are informed of the existence of
several objects which surround us, and operate upon oU
senses. Testimony is of a wider extent, and reaches n°
only to objects beyond the present sphere of our obsef'
vation, but also to facts and transactions, which, bein?
now past, and having no longer any existence, coin1*
not, without this conveyance, have fallen under our c°£'
nizance.
SECTION III.
Three Foundations of human Judgment, viz,

1.

Intuit’101*1

the Ground of scientifical Knowledge ;

Here then we have three foundations of human jud£'
ment, from which the whole system of our knowled#.
may with ease and advantage be deduced. First,
tion, which respects our ideas themselves, and their re,a
tions, and is the foundation of that species of reasoni°|
which we call demonstration. For whatever is dedu1^
from our intuitive perceptions, by a clear and connect
series of proofs, is said to be demonstrated, and proclu°e
absolute certainty in the, mind. Hence the knowledge®
obtained in this manner, is what we properly term Sf*s
ence ; because, in every step of the procedure, it carl jer
its own evidence along with it, and leaves no room
e
doubt or hesitation. And what is highly worthy
notice, as the truths of this class express the relations
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jween our ideas, and the same relations must ever and
^variably subsist between the same ideas, our deduclQns in the way of science constitute what we call eternal,
Accessary, and immutable truths. If it be true, that the
hole is equal to all its parts, it must be so unchange*7% ; because the relations of equality being attached to
le ideas themselves, must ever intervene where the same
deas are compared. Of this nature are all the truths of
i*tural religion, morality, and mathematics ; and in genea‘ whatever may be gathered from the bare view and
c°hsideration of our ideas.
SECTION

2.

iv.

Experience the Ground of our Knowledge of the
Powers and Qualities of Bodies.

► The second ground of human judgment is experience ;
r°m which we infer the existence of those objects that
hrround us, and fall under the immediate notice of our
8enses. When we see the sun, or cast our eyes towards
8 building, we not only have ideas of these objects within
^selves, but ascribe to them a real existence out of the
j ‘bd. It is also by the information of the senses, that we
j^ge of the qualities of bodies ; as when we say that snow
8 White, fire hot, or, steel hard. For as we are wholly
^acquainted with the internal structure and constitution
the bodies that produce these sensations in us, nay, and
re Unable to trace any connexion between that structure
the sensations themselves, it is evident that we build
l'**’.judgments altogether upon observation, ascribing to
^dies such qualities as are answerable to the perceptions
y excite in us. But this is not the only advantage de^ved from experience, for to that, too, are we indebted
. all our knowledge regarding the co-existence of senqualities in objects, and the operations of bodies one
another. Ivory, for instance, is hard and elastic ;
pls we know by experience, and indeed by that alone.
m°1 *?e.’ng altogether strangers to the true nature both of
a*ticity and hardness, we cannot, by the bare contcm-
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plation of our ideas, determine how far the one necessarily
implies the other, or whether there may not be a repug'
nance between them.
But when we observe them
to exist both in the same object, we are then assured
from experience that they are not incompatible ; and
when we also find, that a stone is hard and not elastic-^*
and that air, though elastic, is not hard—we also conclude)
upon the same foundation, that the ideas are notnecessarily conjoined, but may exist separately in different objects. In like manner, with regard to the operations of
bodies, one upon another, it is evident, that our know¬
ledge this way is all derived from observation. Aq^a
regia dissolves gold, as has been found by frequent trial;
nor is there any other way of arriving at the discoveryNaturalists may tel) us, if they please, that the parts of
aqua reg>a are of a texture apt to insinuate between the
corpuscles of gold, and thereby loosen and shake them
asunder. If this is a true account of the matter, I believe
it will, notwithstanding, be allowed, that our conjecture)
in regard to the conformation of these bodies, is deduced
from the experiment, and not the experiment from the
conjecture. It was not from any previous knowledge
the intimate structure of aqua regia and gold, and th®
aptness of their parts to act or be acted upon, that we
came by the conclusion above mentioned. The internal
constitution of bodies is in a manner wholly unknown to
us : and could we even surmount this difficulty, yet as
the separation of the parts of gold implies something li^6
an active force in the menstruum, and we are unable to
conceive how it comes to be possesed of this activity ; thc
effect must be owned to be altogether beyond our com¬
prehension. But when repeated trials had once confirm¬
ed it, insomuch that it was admitted as an established
truth in natural knowledge, it was then easy for men to
spin out theories of their own invention, and contrive
such a structure of parts, both for gold and aqua regia, aS
would best serve to explain the phenomenon, upon the
principles of that system of philosophy they had adoptedI might easily show from innumerable other instances’
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j w much our knowledge of the mutual action of bodies
spends upon observation. The bite of a viper will kill.
ants are some salutary, others noxious. Fire dissolves
ral?
and hardens another. These are truths geneknown ; nor is it less evident that we owe their disovery wholly to experience.
SECTION V.
lv>
,ly many useful Inventions owe their Birth to Chance.

And hence it is easy to account for what to some
>ters has appeared a very great paradox ; that many of
o e.most important inventions in human life have taken
s^tr rise from chance, and instead of coming out of the
Spools of philosophers, are for the most ascribed to men
n° figure in the commonwealth of learning. Sowing,
anting, the use of compass, and such like, are not deUctions of human reason, but discoveries which owe
eir birth to observation and trial. No wonder, theres re> if these inventions derived their beginning from
lifc^> as, being engaged in the active and busy scenes of
j
were more in the way of those experiments which
tic it0 d*sc.overies °f this nature. And here, as the parc[^Iar callings and professions of men, and oft-times
if ance, has a great ascendant, it need not seem strange,
^ some of the most useful arts in society appear to have
Q an original purely casual.
SECTION VI.
9turol Knowledge, from the grounds on which it rests,
aptly termed experimental Philosophy.

is m r°IJl what has been said, it is evident, that as intuition
So j1C *°Un(iation of what we call scientifical knowledge,
^ke exPer.'cnce °f natural. For this last being wholly
c0n UP with the objects of sense, or those bodies that
vvUte the natliral world—and their properties, as far
1
* can discover them, being to be traced only by a
S and painful series of observations ; it is apparent,
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that in order to improve this branch of knowledge}
must betake ourselves to the method of trial and exper|'
ment. Accordingly, we find, that while this was neglect'
ed, little advance was made in the philosophy of nature,
whereas a contrary proceeding has enriched the presen
age with many valuable discoveries; insomuch th*
natural knowledge, in allusion to the foundation on wluc
it stands, has been very aptly called experimental flhrt0'
sophy.
SECTION VII.

Though much of our Knowledge of Body depends on Tef
timony yet Experience is the ultimate Foundad
of it.

,

0

But though experience is what we may term the i**1'
mediate foundation of natural knowledge, yet with respec.
to particular persons, its influence is very narrow an
confined. The bodies that surround us are numerous*
many of them lie at a great distance, and some quite
yonc^our reach. Life too is short, and so crowded Wi^
cares, that but little time is left for any single man to efl1
ploy himself in unfolding the mysteries of nature. He‘lC
it is necessary to admit many things upon the testim0'1^
of others, which by this means becomes the foundation °
a great part of our knowledge of body. No man doub
of the power of aqua regia to dissolve gold, though Vct
haps he never himself made the experiment. In theS j
therefore, and suchlike cases, we judge of the facts an
operations of nature, upon the mere ground of testimony'
However, as we can always have recourse to experien
where any doubt or scruple arises, this is justly consiuf
ed as the true foundation of natural philosophy, being ^
deed the ultimate support upon which our assent res
and whereto we appeal, when the highest degree of eV
dence is required.

|
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SECTION VIII.
Testimony the Ground of Historical Knowledge.

But there are many facts that will not allow of an apPeal to the senses, and in this case testimony is the true
a,|d only foundation of our judgments. All human
*ct*ons, of whatever kind, when considered as already
Pasb are of the nature here described ; because having
0vv no longer any existence, both the facts themselves,
the circumstances attending them, can be known
from the relations of such as had sufficient opportu¬
ne s of arriving at the truth. Testimony, therefore, is
lastly accounted a third ground of human judgment:
aUtl as from the other two we have deduced scientifical
natural knowledge, so may we from this derive his°rical i by which I would be understood to mean, not
rarely a knowledge of the civil transactions of states and
ngdoms, but of all facts whatsoever, where testimony is
Ultimate foundation of our belief.
SECTION IX.
second Operation of the Mind, commonly extended
beyond Intuition.

.Before I conclude this chapter, it will be necessary to
bserve, that though the second operation of the mind,
Properly speaking, extends not beyond intuitive percep¬
ts, yet logicians have not confined themselves to so
f^t a view of it; but calling it by the name judgment,
^reby denote all acts of the mind, where only two ideas
compared, without the immediate interposition of a
?jl|d( por whcn the mind joins or separates two ideas,
°ugh perhaps this is done in consequence of a train of
Previous reasoning, yet if the understanding proceeds
Pon established notions, without attention to that train
rcasoning, its determinations are ‘-till considered as
38°1 judgment. Thus, Thar God created the universe^
Mnicn are accountable for their actions} are frequently
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mentioned by logicians, as instances of the mind judging'
And yet it is apparent, that these judgments are by n°
means of the kind we call intuitive ; nay, that it requires
much exercise of the reasoning faculty, before a man can
trace their connexion with the perceptions of that name*
I could in the same manner easily show, that even our
judgments of experience and testimony, when pursued
to their source, derive all their power of persuasion, fro*?9
being linked with intuitive truths. But I shall wave this
inquiry for the present, as being of a nature too subtil6
for a work of this kind. The remark itself, however, vvas
needful, as well to illustrate the proper distinction be'
tween the powers of the understanding, as to explain th®
reason why, in this part of logic, we extend the second
operation of the mind beyond those limits, that in strict'
ness of speech belong to it. Let us now proceed to con'
sider a little more particularly the nature and variety °*
these our judgments.

CHAP. II.
OF AFFIRMATIVE AND NEGATIVE PROPOSITIONS'

SECTION I.
The Subject and Predicate of a Proposition explained•
While the comparing of our ideas is considered
merely as an act of the mind, assembling them together
and joining or disjoining them, according to the result 6*
its perceptions, we call it judgment; but when our judg'
ments are put into words, they then bear the name
propositions.
A proposition, therefore, is a sentence e*0
pressing some judgment of the mind, whereby two <>r
more ideas are affirmed to agree or disagree
Now, 69
our judgments include at least two ideas, one of which
affirmed or denied of the other, so must a proposition
have terms answering to these ideas. The idea of wh*c|J
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thLa-5rm.or deny> and
course the term expressing
ide
Ca’ *s caded the subject of the proposition. The
call* j®rmed or denied, as also the term answering it, is
0 ecl the predicate. Thus in the proposition, God is
^^l0tent.: God is the subject> it being of him that we
Cau^l0mn*P°tenCe; and omnipotence is the predicate, bcl0nSe We affirm the idea, expressed by that word, to beto God.
SECTION II.
The Copulate.

■ .^ut as in propositions, ideas are either joined or dised ; it is not enough to have terms expressing those
as, unless we have also some words to denote their
tjPeement or disagreeement. That word in a proposin» which connects two ideas together, is called the
dnH ^ ; and ^ a neSative particle be annexed, we thereby
«^*er8tand, that the ideas are disjoined. The substanth e Veri *s conrimonly made use of for the copula, as in
H al>®ve mentioned proposition, God is omnipotent;
tHeere it represents the copula, and signifies the agree°f the ideas God and omnipotence. But if we mean to
^Parate two ideas, then, besides the substantive verb, we
p * a*So use some particle of negation, to express this re^ Stance The proposition, man is not perfect, may serve
bej example ot this kind, where the notion of perfection
c)e ® Amoved from the idea of /nan, the negative partigre’ not'>
inserted after the copula, to signify the disaeiUent between the subject and predicate.
SECTION III.
r°p08itions sometimes expressed by a single Word.

PartVery ProPosifi°n necessarily consists of these three
seVeS’ but then it is not alike needful, that they be all
itiC| ral,y expressed in words ; because the copula is often
he Vded in the term of the predicate ; as wnen we say,
9» which imports the same as he is sitting.
In the
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Latin language, a single word has often the force of *
whole sentence. Thus ambulat is the same as ille t*
ambulan8 ; amo, as ego sum amans ; and so in innutt1
rable other instances ; by which it appears, that we
not so much to regard the number of words in a sentenc >
as the ideas they represent, and the manner in which tnc7
are put together. For whenever two ideas are joined 0
disjoined in an expression, though of but a single wor *
it is evident, that we have a subject, predicate, and c<r
pula, and of consequence a complete proposition.
SECTION IV.

.

Affirmative and Negative Propositions

When the mind joins two ideas, we call it an affir^,
five judgment; when it separates them, a negative ;
as any two ideas compared together must necessiU’1';
either agree or not agree, it is evident that all our ju?£'
ments fall under these two divisions. Hence, likcWi5^
the proposition expressing these judgments are all elth
affirmative or negative. An affirmative proposition c°p
nects the predicate with the subject, as, a stone is heavy'
a negative proposition separates them, as, God is not1 $
author of evil. Affirmation, therefore, is the same ^
joining two ideas together, and this is done by means
the copula. Negation, on the contrary, marks a repW
nance between the ideas compared ; in which case
negative particle must be called in, to show that the o°
nexion included in the copula does not take place.
SECTION V.

When the negative particle serves to disjoin IdeasAnd hence we see the reason of the rule comm0^
laid down by logicians, that in all negative proposit'0^
the negation ought to affect the copula. For as the ^
pula, when placed by itself, between the subject ant*
predicate, manifestly binds them together ; it is evi
.
that in order to render a proposition negative, the p
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le of negation must enter it in such manner as to destroy
this union. In a word, then only are two ideas disjoined
a proposition, when the negative particle may be so re.epred to the copula, as to break the affirmation included
jf1
and undo that connexion it would otherwise estub'sh. When we say, for instance, no man is perfect ; take
^ay the negation, and the copula of itself plainly unites
ideas in the proposition. But as this is the very reJ“rse of what is intended, a negative mark is added, to
/}°W that this union does not here take place. The nejfrtion, therefore, by destroying the effect of the copula,
tKn£es the very nature of the proposition, insomuch
instead of binding two ideas together, it denotes
^eir separation. On the contrary, in this sentence, the
ioho departs not from an upright behaviour, is beloMtf
God ; the predicate, beloved of God, is evidently
^’med of the subject, an upright man ; so that, not'^standing the negative particle, the proposition is still
Jfirmative. The reason is plain ; the negation here afects not the COpU]a, but making properly a part of the
^fiject, serves, with other terms in the sentence, to form
complex idea, of which the predicate, beloved of God
directly affirmed
This, perhaps, to some may appear
j ^cre logical refinement, contrived to justify the scho*st,!c rule for distinguishing between affirmative and nepropositions
But if it be considered, that this
^ Unction is of great importance in reasoning, and can3’ in many cases, be made with certainty, but by means
r l*iis criterion here given, the reader will see sufficient
e&son for my taking so much pains to illustrate it.

jne

,

SECTION VI.
Hoiu a Copula comes to be a Part of a negative
Proposition.

c ^erhaps it may still appear a mystery, how a copula
U n *ie said to be a part of a negative proposition, whose
°Per business it is to disjoin ideas This difficulty, hower> will vanish, if we call to mind, that every judgment
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implies a direct affirmation, and that this affirmation alo*1
makes the true copula in a proposition. But as our a*'
firmations are of two kinds, viz. either of agreement or 0
disagreement between the ideas compared ; hence th^6
is also a twofold expression of our judgments. In 1.
case of agreement, the copula alone suffices ; because*
is the proper mark whereby we denote an identity 0
conjunction of ideas. But where perceptions disagree’
there we must call in a negative particle : and this g‘ve*
us to understand that the affirmation implied in the copu'
la, is not of any connexion between the subject and Pr6‘
dicate, but of their mutual opposition and repugnance*

CHAP. III.
OF UNIVERSAL AND PARTICULAR PROPOSITIONS'

SECTION i.

Division of Propositions into Universal and Parties
Tiie next considerable division of propositions, is*nt°t
and particular. Our ideas, according to
has been already observed in the first part, are all s’n£v,
lar, as they enter the mind, and represent individual 0
jeets
But as by abstraction we can render them univC j
sal, so as to comprehend a whole class of things, &
sometimes several classes at once ; hence the terms
pressing these ideas must be in like manner univei’Sf^
If, therefore, we suppose any general term to become t ^
subject of a proposition, it is evident, that whatever is *
firmed of the abstract idea belonging to that term, 1X17,
be affirmed of all the individuals to which that idea
tends. Thus when we say, men are mortal; we c°,lS^
der mortality, not as confined to one or any numbcr
particular men, but as what may be affirmed without t*
striction of the whole species. By this means, the Pr
position becomes as general as the idea which makes
universal

ELEMENTS OF LOGIC.

1]9

and indeed derives its universality entirely
^ay | at ‘dea’ bein& more or Iess so, according as this
is / | extended to more or fewer individuals. But it
s°nw' Cr t0 be obscrved of these general terms, that they
the Umes cnter a proposition in their full latitude, as in
iwXuTnPle given above ; and sometimes appear with a
limitation. In this last case, we are given to unVers l-d’that the Predicate agrees not to the whole unildea' but on,y to apart of it; as in the proposition,
eVc|t,,”en ?re wise • ^or here wisdom is not affirmed of
Particular man, but restrained to a few of the human
r'-Qea,
^

SECTION II.
liens universal where the Subject is so,
a Mark of Restriction.

tuithsut

th^°vv from this different appearance of the general idea,
viSj institutes the subject of any judgment, arises the diof propositions into universal and particular. An
proposition, is that wherein the subject is some
JW1'*1 term, taken in its full latitude, insomuch that the
H,if .Cate agrees to all the individuals comprehended under
Cit& lt denotes a proper species; and to all the several spe^nd their individuals, if it marks an idea of a higher
Per .’
words all, every, no, none, &c. are the pro*^ns
tb*3 universality ; and as they seldom fail to
tfj^^pany general truths, so they are the most obvious
Q ho * *0n 'vhereby to distinguish them. All animals have
°f beginning motion.
This is an universal proaUbjc°n ’ as we know from the word all, prefixed to the
V « animal, which denotes that it must be taken in its
Hfl'*,16111, Hence die power of beginning motion may
rrne<1 of all the several species of animals ; as of
yiehj^^drupeds, insects, fishes, 8tc. and of all the indiVvfc Sf|0< wb*cb tbese different classes consist, as of this
’ uiat horse, and so for others.
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SECTION III.

Propositions particular where some universal Subj*ciS
appear with a Mark of Limitation.
A particular proposition has in like manner
general term for its subject, but with a mark of limit*1*
added, to denote, that the predicate agrees only to
of the individuals comprehended under a species, or ^
one or more of the species belonging to any genus,
not to the whole universal idea. Thus, some stones a^
heavier than iron ; some men have an uncommon sh
of prudence. In the last of these propositions, the
ject, some men, implies only a certain number of indivi ^
als, comprehended under a single species
In the > *
mer, where the subject is a genus, that extends to a gl*
variety of distinct classes, some stones may not only i«TlP^
any number of particular stones, but also several
species of stones ; inasmuch as there may be not a
with the property there described
Hence we see 1
a proposition does not cease to be particular, by the P;
dicates agreeing to a whole species, unless that spCcl ^
singly and distinctly considered, makes also the sub)c
of which we affiim or deny. For if it belongs to
genus, that has other species under it, to which the P'^
dicate does not agree ; it is plain, that where this ge^
is that of which we affirm or deny, the predicate *greCloP.
only to a part of it, and not to the whole general idea, c°
stitutes the proposition particular.
section iv.

^

A sure and infallible Criterion •whereby to disting111
betwen universal and particular Propositions•
Here then we have a sure and infallible mark,
j0.
by to distinguish between universal and particular P'?^.
sitions. Wnere the predicate agrees to all the
j6ct*
als comprehended under the notion ot the t>11
there the proposition is universal; where it belong5
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j® swne of them, or to some of the species of the gene*
. idea, there the proposition is particular. This critelQn is of easy application, and much safer than to depend
Pon the common signs of all, every, seme, none, 8cc.
®cause these being different in different languages, and
°hen varying in their signification, are very apt in many
Case$ to mislead the judgment
Thus if we say, all the
*°ldiers when drawn up, formed a square cf a hundred

aft1 a a*^e :
*s evident that the predicate cannot be
.•firmed of the several individuals, but of the whole col®ctive idea of the subject; whence, by the rule given
T°ve, the proposition is not universal. It is true logi¬
cs lay down many observations, to enable us to distin¬
guish aright on this head : but if the criterion here given
j1® duly attended to, it will be of more real service to us
han an hundred rules. For it is infallible, and may be
^Pplied with ease ; whereas the directions, which we
*heet with in treatises of logic, being drawn for the most
from the analogy of language, and common forms of
sPecch are not only burdensome to the memory, but
°ften very doubtful and uncertain in their application.
section

v.

Singular Propositions contained under the Head of
Particulars.

. "There is still one species of propositions that remains
0 he described; and which the more deserves our notice,
8 it is not yet agreed among logicians, to which of the
>'v° classes mentioned above, they ought to be referred.
• dtean singular propositions ; or those where the subject
^ an individual. Of this nature are the following : Sir
c*aac JVcwton was the inventor of fluxions ;

this book

d°ffca?”s niany useful truths.
What occasions some
. Acuity, as to the proper rank of these propositions,
that the subject being taken according to the
hole of its extension, they sometimes have the
athe effect in reasoning, as universals. But if it be con¬
ned, that they are, in truth, the most limited kind of
L
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particular propositions, and that no proposition can, with
any propriety, be called universal, but where the subject
is some universal idea ; we shall not be long in determining to which class they ought to be referred. When
we say, some books contain useful truths, the proposition
is particular ; because the general term appears with 8
mark ot restriction. If, therefore, we say, this book contains useful truths ; it is evident, that the proposition
must be still more particular, as the limitation, implied
m the w ord this, is of a more confined nature, than in
the former case. I know there are instances, where sin¬
gular propositions have the same effect in reasoning, 8S
universal, yet is not this, by reason of any proper uni¬
versality, belonging to them ; but because the conclusion)
in such cases being always singular, may be proved by 8
middle term which is also singular; as I could easily
demonstrate, where this a proper place for entering into
a discussion of that nature.
SECTION VI.
The fourfold. Division of Propositions.

e see, therefore, that all propositions are either
or negative ; nor is it less evident, that i"
both cases, they be universal or particular. Hence
arises that celebrated fourfold division of them,* into uni'
versal affirmative, and universal negative ; particular
affirmative, and particular negative; which compre'
hends, indeed, all their varieties. The use of this ine'
thod of distinguishing them will appear more fully after'
wards, when we come to treat of reasoning and syll°'
jgism.
W

affirmative
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CHAP. IV.
ABSOLUTE AND CONDITIONAL PROPOSITIONS.

SECTION I.
distinction of Qualities into Essential and Accidental.

The objects about which we are chiefly conversant in
world, are all of a nature liable to change. What
be affirmed of them at one time cannot often at
pother ; and it makes no small part of our knowledge to
‘stinguish rightly these variations, and trace the reasons
Don which they depend. For it is observable, that
Jhidst all the vicissitudes of nature, some things remain
°nstant and invariable ; nor arc even the changes to
vhich we see others liable, effected, but in consequence
Uniform and steady laws, which, when known, are
^fficient to direct us in our judgments about them.
;*ence philosophers, in distinguishing the objects ol our
Perception into various classes, have been very careful to
fot®> that some properties belong essentially to the gene.al idea, so as not to he separable from it but by destroylts very nature ; while others are only accidental, and
^ay be affirmed or denied of it, in different circumstaneS- Thus, solidity, a yellow colour, and great weight,
.^re considered as essential qualities of gold ; but whether
shall exist as an uniform, conjoined mass, is not alike
pessary. We sec that by a proper menstruum, it may
v /educed to a fine powder, and that intense heat will
lng it into a state pf fusion.
SECTION II.
Hence a considerable Diversity in our Manner of
judging.

lhiNow> from this diversity in the several qualities of
ngs> arises a considerable difference as to the manner
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of our judging about them. For in this first place, ^
such properties, as are inseparable from objects whe®
considered as belonging to any genus or species,
affirmed absolutely and without reserve of that genera*
idea. Thus we say, gold is very weighty ; a stoned
hard ; animals have a power of self-motion.
But in tb®
case of mutable or accidental qualities, as they depe»)(j
upon some other consideration, distinct from the general
idea ; that also must be taken into the account, in order t°
form an accurate judgment
Should we affirm, for i®'
stance, of some stones, that they are very susceptible
a rolling motion ; the proposition while it remains in thJ*
general form, cannot with any advantage be introduce®,
into our reasonings. An aptness to receive that mode®*
motion flows from the figure of the stone ; which, as lt
may vary infinitely, our judgment then only becomes ap'
plicable and determinate, when the particular figure, °*
which volubility is a consequence, is also taken into the
account. Let us then bring in this other consideration’
and the proposition will run as follows : stones of a sphe'
Heal form are easily fiut into a rolling motion.
Here
see the condition upon which the predicate is affirm6®*
and therefore know in what particular cases the prop0'
sition may be applied.
section hi.
Which gives rise to the division of Propositions in(0
Absolute and Conditional.

This consideration of propositions respecting the m®n'
Her in which the predicate is affirmed of the subject’
gives rise to the division of them into absolute a®®
conditional.
Absolute propositions are those, where'
in we affirm some property inseparable from the idea
the subject, and which, therefore, belongs to it in all P°s*
sible cases ; as, God is infinitely wise : virtue tends to w
ultimate happiness of man
But where the predicate ,s
not necessarily connected with the idea of the subje® ’
unless upon some consideration distinct from that ide9i
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^cre the proposition is called conditional. The reason
. the name is taken from the supposition annexed, which
ls of the nature of a condition, and may be expressed as
SlJoh. Thus ; if a stone is exposed to the rays of the
it will contract some degree of heat.

If a river rut/s

\n a very declining channel, its rapidity will constantly

Crease.
SECTION IV.
The great Importance of this Division, as it renders
Propositions determinate

;

There is not any thing of greater importance in phi?s°l>hy, than a due attention to this division of proposi•ons. if We are careful never to affirm things absolutely,
. Ut where the ideas are inseparably conjoined ; and if,
0 oUr other judgments, we distinctly mark the condill°ns which determine the predicate to belong to the
?ul)ject; we shall be the less liable to mistake, in apply^5 general truths to the particular concerns of human
life
, - It is owing to the exact observance of this rule,
*‘at mathematicians have been so happy in their discoeries ; and that what they demonstrate of magnitude in
8eneral, may be applied with ease in all obvious occurtehces.
section

v.

-And reduces them from Particulars to Generals.

,

The truth of it is, particular propositions are then
bpwn to be true, when we can trace their connexion with
niVersais : and it is, accordingly, the great business of
c.lence to find out general truths, that may be applied
lth safety in all obvious instances. Now the great adatHage arising from determining with care the conditions
J*n which one idea may be affirmed or denied of ano^ er> is this ; that thereby particular propositions really
- C0ltle universal, may be introduced with certainty into
r reasonings, and serve as standards to conduct and
l Z
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regulate our judgments. To illustrate this by a fanutf**'
instance : if we say, some water acts very forcibly ;
proposition is particular: and as the conditions, on which
this forcible action depends, are not mentioned, it is aS
yet uncertain in what cases it may be applied. Let
then supply these conditions, and the proposition will run
thus ;• water conveyed in sufficient quantity along a ste?P‘
descent, acts very forcibly
Here we have an universal
judgment, inasmuch as the predicate, forcible actio
may be ascribed to all water under the circumstance9
mentioned.
Nor is it less evident, that the prop0'
sition in this new form is of easy application: an®
in fact we find, that men do apply it in instances wher°
the forcible action of water is required ; as in corn'
mills, and many other works of art. Thus we see
what manner we are to proceed, in order to arrive at uni'
versal truths, which is the great end and aim of science
And indeed, would men take the same care, duly to e*'
press the conditions on which they affirm and deny, aS
mathematicians do, in those theorems which they term
hypothetical, I doubt not, but we might be able to deduce
many truths in other parts of philosophy, with no leS*
clearness, force and perspicuity, than has hitherto be°h
thought peculiar to the science of quantity.

CHAP. V.
OF SIMPLE AND COMPOUND PROPOSITIONS.

SECTION I.
Division of Propositions into

Simple and Compound'

we have treated propositions, where onV
two ideas are compared together. These are, in
general, called simple ; because, having but one subjeot
and one predicate, they are the effect of a simple judg'
ment that admits of no subdivision. But if it so hupp609’
Hitherto
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at several ideas offer themselves to our thoughts at
tliff6’ whereby we are led to
the same thing of
erent objects, or different things of the same object;
C Propositions, expressing these judgments, are called
because they may be resolved into as many
ers as there are subjects or predicates in the whole
^ ^plex determination of the mind. Thus, God is inDr**1'^ Wlae and infinitely powerful: here there are two
jj lllcates, infinite wisdom, arid infinite power, both afs. pted of the same subject; and accordingly, the propomay be resolved into two others, affirming these
^ .dicates severally. In like manner, in the proposition,
^ tber kings nor people are exempt from death, the precate is denied of both subjects, and may therefore be
Us
atcc* from them, in distinct propositions. Nor is it
ralS evP*ent, that if a complex judgment consists ot seve^ Subjects and predicates, it may be resolved into as
jj V simple propositions as are the number of different
fQeas compared together. Riches and honours are apt
the mind, and increase the number of our desires.
this judgment there are two subjects and two prediw*: and it is at the same time apparent, that it may be
^olved into four distinct propositions. Riches are apt
btr att the mind.
°f our desires.

Riches are apt to increase the num-

And so of honours.
SECTION II.

proper Notion

of a Compound Proposition ascer¬
tained.

U^Sicians have divided these compound propositions
Hot a.Sreat many different classes; but in my opinion,
c°*tf ^ a due regard to their proper definition. Thus
Iti
casuals, relatives, &c. are mentioned as so
^ distinct species of this kind, though in fact they
stnnn°m°re than simple propositions. To give an intf f
°f a conditional: If a stone is exposed to the rays
, e aur*, it will contract some degree of heat. Here
ave but one subject and one predicate j for the
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complex expression, a stone exposed to the rays of &
sun, constitutes the proper subject of this propositi°n’
and is no more than one determinate idea. The sa*®
thing happens in casuals. Rehoboam was unhappy* ..
cause he followed evil counsel.
I deny not, that there
here an appearance of two propositions arising from
complexity of the expression ; but when we come
consider the matter more nearly, it is evident that
have but a single subject and predicate. The pursuit °J
evil counsel brought misery upon Rehoboam.
It is n*!
enough, therefore, to render a proposition comp®®0 ,
that the subject and predicate are complex notions, re;
quiring sometimes a whole sentence to express thc^
for in this case, the comparison is still confined to t'v
ideas, and constitutes what we call a simple judgn^0'
But where there are several subjects or predicates,
both, as the affirmation or negation may be alike exte>ld'
ed to them all, the proposition, expressing such a j®®&
ment, is truly a collection of as many simple ones* *
there are different ideas compared. Confining ourseb'j
therefore, to this more strict and just notion of comp°uP
propositions, they are. all reducible to two kinds,
copulatives and disjunctives.
SECTION III.
Compound Propositions either Copulative,

A copulative proposition is, where the subjects aPjj
predicates are so linked together, that they may he
severally affirmed or denied one of another. Of this ®
ture are the examples of compound propositions g** ^
above. Riches and honours are apt to elate the uU11
and increase the number of our desires.
Neither
nor people are exempt from death.
In the first of the^
the two predicates may be affirmed severally of each jj?
ject, whence we have four distinct propositions.
^ e
other furnishes an example of the negative kind, "[he
the same predicate being disjoined from both subje^1
may be also denied of them in separate propositions-
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SECTION IV.
Or Disjunctive.

ca]T^e other species of compound propositions are those
kd disjunctives ; in which, comparing several predies with the same subject, we affirm, that one of them
^ ^essari]y belongs to it, but leave the particularprcdicate
determined. If any one for example* says : This world
>er exists of itself, or is the work of some all-wise and

it is evident, that one of the two predi. tes must belong to the world ; but as the proposition
^ermines not which, it is therefore of the kind we call
'.^unctive.
Such, too, are the following: The sun
fyj .
moves round the earth, or is the centre about
0*cA the earth revolves. Friendship finds men equal,
makes them so.
It is the nature of all propositions of
'hif
th ~ c^ass> supposing them to be exact in point of form,
Upon determining the particular predicate, the rest
le °f course to be removed ; or if all the predicates but
are removed; that one necessarily takes place.
^
in the example above, if we allow the world to be
<jee work of some wise and powerful cause, we of course
j ny it to be self-existent; or if we deny it to be self-ex5 enb we must necessarily admit that it was produced by
wise and powerful cause. Now this particular
e *nner of linking the predicates together, so that the
*ll L^*sbing one displaces all the rest—or the excluding
Y aut one necessarily establishes that one—cannot other^*Se be effected than by means of disjunctive particles.
. nd hence it is, that propositions of this class take their
dies from these particles which make so necessary a
c l,°f them, and indeed, constitute their very nature,
Mn^ered as a distinct species. But I shall reserve
tre*1 krtber might be said on this head, till I come to
(jis?tof reasoning, where the great use and importance of
Jdnctive propositions will better appear.
tJ^crful cause ;
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CHAP. VI.
OF THE DIVISION OF PROPOSITIONS INTO SELF'
EVIDENT AND DEMONSTRABLE.

SECTION I.

Design of this Chapter.
As we are soon to enter upon the third part of l0?1*
which treats of reasoning—and as the art of reason1”*;
lies in deducing propositions whose truth does not itf,flV
diately appear, from others more known—it will be P*j\
per, before we proceed any farther, to examine a little t”
different degrees of evidence that accompany our jed?n
ments ; that we may be the better able to distinguish j
what cases we ought to have recourse to reasoning* 1"1(j
what those propositions are, upon which, as a sure ^
unerring foundation, we may venture to build the truth
others.
SECTION II.

Propositions divided into Self-evident and Demons
When any proposition is offered to the view of ^
mind, if the terms, in which it is expressed, are unde
stood ; upon comparing the ideas together, the a£r^r,
nient or disagreement asserted is either immediately P\,
ceived, or found to lie beyond the present reach of the ”
derstanding. In the first case, the proposition is said
be self-evident, and admits not of any proof ; becaUSe
bare attention to the ideas themselves produces full c0
viction and certainty ; nor is it possible to call in any thjj
more evident by way of confirmation. But where J
connexion or repugnance comes, not so readily un4e1’ lt0
inspection of the mind, there we must have recurs6
reasoning j and if, by a clear series of proofs, we c
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sh<°ut the truth proposed, insomuch that self-evidence
^le accomPai,y every step of the procedure, we are then
itSe,p? demonstrate what we assert; end the proposition
&tan ls Said to be demonstrable When we affirm, for in’Jof CC’ t^at ^
im/iosaible/or the same thing- to be and
Per l°s whoever understands the terms made use of,
D0rCeiVes> at first glance, the truth of what is asserted ;
be, hy any efforts, bring himself to believe the
*ttc,rary. The proposition therefore is self-evident, and
bec *bat it is impossible by reasoning to make it plainer;
fr0mllSe there is no truth more obvious, or better known,
if./1'vhich, as a consequence, it may be deduced. But
tle ® say, this world had a beginning ; the assertion is in4!/ Ctltially true, but shines not forth with the same
Wr,Ce
evidence. We find great difficulty in conceivh°» the world could be made out of nothing ; and
brought to a free and full consent, until by reairw.n& we arrive at a clear view of the absurdity involved
Uje^.contrary supposition. Hence this proposition is of
i^t* nd we call demonstrable, inasmuch as its truth is
immediately perceived by the mind, but yet may be
vioue aPpear by means of others more known and obs> Whence it follows as an unavoidable consequence.
SECTION III.

^le second Operation of the Mind is confined wholly
to Intuition.
t^0nt what has been said, it appears that reasoning is
^r i °-Ve<;1 only about demonstrable propositions, and that
f°'i|\1]tUitive and self-evident perceptions are the ultimate
<atl°n on which it rests. And now we see clearly the
*t*,3 'vhy in the distinction of the powers of the under¬
go slnS> as explained in the introduction to the treatise,
}Ht^..c°nd operation of the mind was confined wholly to
to fVe acts- ^ur b^t steP> 1,1 the way to knowledge,
btin Urnish ourselves with ideas. When these are ob¬
it* or ]’ 'Ve next set ourselvcs t0 compare them together,

aer to judge of their agreement or disagreement.
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If the relations we are in quest of, lie immediately nP^
to the view of the mind, the judgments expressing thes6
are self-evident; and the act of the mind, forming
judgments, is what we call intuition. But if, upon c° ^
paring our ideas together, we cannot readily and at on
trace their relation, it then becomes necessary to eh»P ^
search and examination, and call in the assistance of sC
evident truths, which is what we properly term reason*™'
Every judgment, therefore, that is not intuitive, t>el •,
gained by an exercise of the reasoning faculty, necessity
ly belongs to the third operation of the mind, and otij?
to be referred to it in a just division of the powers of
understanding. And indeed it is with this view
that we have distinguished propositions into self-evio ^
and demonstrable. Under the first head are comP ^
hended all our intuitive judgments, that is, all belong1*^
to the second operation of the mind. Demonstrable P*'
positions are the proper province of the reasoning facU
and constitute by far the most considerable part of hu*^,
knowledge. Indeed reason extends also to matters o ^
perience and testimony, where the proofs adduced
not of the kind called demonstration. But I am here 0
considering the powers of the mind as employed in 1 Q{
cing the relations between its own ideas, in which vie'%
things, every true proposition is demonstrable ; tho^
very often we find ourselves incapable of discovering *
applying those intermediate ideas upon which the
monstration depends.
SECTION IV.

Self-evident Truths the first Principles of Reason*n°^
Demonstrable propositions, therefore, belonging
perly to the third operation of the mind, I shall) f° ^0i
present, dismiss them, and return to the considerate^,
self-evident truths. These, as I have already obse ^
furnish the first principles of reasoning ; and it *s ;p'
tain, that if in our researches, we employ only sUY*Jpp!f
ciples as have this character of self-evidence, and *
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according- to the rules to be afterwards explained,
,.e shall be in no danger of error in advancing from one
tecoveiy to another
For this I may appeal to the v ri:‘ngs of the mathematicians, which, being conducted by
express model here mentioned, are an incontestiblc
pr°of of the firmness and stability of human knowledge,
I en built upon so sure a foundation
For not only have
propositions of this science stood the test of ages,
-llt arc found attended with such invincible evidence, as
the assent of all who duly consider the proofs upon
'hich they arc established. Since then mathematicians
Universally allowed to have hit upon the right method
p arriving at truths—since they have been the happiest
£
choice, as well as application of their principles—
^ hiay not be amiss to explain here the divisions they
in Ve ?’ven
self-evident prepositions ; that, by treading
. their steps, we may learn something of that justness
solidity of reasoning, for which they arc so deserved' estcemed.
section v.
a great kelfi to Clearness and Evidence in
Knowledge.
First, then, it is to be observed, that they have been
careful in ascertaining their ideas, and fixing the
pifications of their terms. For this purpose they bo
11 'vit.h definitions, in which the meaning of their
tn'ds is so distinctly explained, that they cannot fail to
jf|Clte in the mind of an attentive reader the very same
{
as are annexed to them by the writer. And indeed
apt tQ think, that the clearness and irresistible evjso'1Ce
mathematical knowledge, is owing to nothing
^he^^h as this care in laying the foundation. Where
jn 'Nation between any two ideas is accurately and
pp I y traced, it will not be difficult for another to coirjlft .le.r,d that relation, if in setting himself to discover it,
th'n^S t*ie very same t^eas into comparison. But if,
contrary, he affixes to his words ideas different

134

ELEMENTS OF LOGIC

from those that were in the mind of him who first
vanced the demonstration ; it is evident, that as the sufl*6
ideas are not compared, the same relation‘cannot subsist
insomuch that a proposition will be rejected as fal96’
which, had the terms been rightly understood, must buv6
appeared unexccptionably true. A square, for instant
is a figure bounded by lour equal right lines, joined to¬
gether at right angles
Here the nature of the ai»gle9
make no less a part of the idea, than the equality of
sides ; and many properties demonstrated of the squa‘'®>
flow from its being a rectangular figure. If, thereforC*
we suppose a man who has formed a partial notion of*
square, comprehending only the quality of its sides, with'
out regard to the angles, reading some demonstrate
that implies also this latter consideration ; it is plain h®
would reject it as not universally true, inasmuch »s lt
could not be applied where the sides were joined to£e'
ther at unequal angles. For this last figure, answer^
still to his idea of a square, would be yet found witl\°ut
the property assigned to it in the proposition. But if
comes afterwards to correct his notion, and render h1
idea complete, he will then readily own the truth and jlist"
ness of the demonstration.
SECTION VI.

Mathematicians by beginning with them, procure a re^
reception to the Truths they advance.
We see, therefore, that nothing contributes so much10
the improvement and certainty of human knowledge. •
the having determinate ideas, and keeping them st®a(“J
and invariable in all our discourses and reasonings aboug
them. And on this account it is, that mathematicians* *
was before observed, always begin by defining tfl? ,
terms, and distinctly unfolding the notions they arc ‘J1'
tended to express. Hence such as apply themselves 1
these studies, having exactly the same views of thing'*
and bringing always the very same ideas into comparis°. ’
readily discern the relations between them, when cM* '
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distinctly represented. Nor is there any more natu5^ ar>d obvious reason for the universal reception given
® ^thematica* truths, and for that harmony and corres¬
pondence of sentiments which makes the distinguishing
Character of the literati of this class.
SECTION VI!.

The establishing of Principles the second Step in
Mathematical Knowledge.
.When they have taken this first step, and made known
ideas, whose relations they intend to investigate, their
ne*t care is, to lay down some self-evident truths, which
*Jay serve as a foundation for their future reasonings.
here, indeed, they proceed with remarkable circum¬
duction,admitting no principles but what fiowimmcdiatcy ‘tom their definitions, and necessarily force themselves
!lP0n a mind in any degree attentive to its perceptions.
1 *hss a circie js a figure formed by a right line, moving
j^Uul some fixed point in the same plane. The fixed
P°int, round which the line is supposed to move, and
^ei'e one of its extremities terminates, is called the cenr? of the circle. The other extremity, which is con¬
ned to be carried round, until it returns to the point
. hence it first set out, describes a curve running into
.Seif, and termed the circumference. All right lines,
ra\vn from the center to the circumference, are called
From these definitions compared geometricians
erive this self-evident truth, that the radii of the same
are all equal one to another. I call it self-evident,
. ecause nothing more is required, to lay it open to the
^mediate perception of the mind than an attention to
jdeas compared. For from the very nature of a cir, e it is plain, that the circumference is every where dis,^nt from the centre, by the exact length of the descri^ne ’ ant^
several radii are in truth nothing
^0re> than one and the same line variously posited within
.e figure. This short description will, 1 hope, serve to
glYe some little insight into the manner of deducing
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mathematical principles, as well as into the nature of tM
evidence which accompanies them.
SECTION VIII.

Propositions divided into Speculative and Practical'
And now I proceed to observe, that in all proposition*
we either affirm or deny some property of the idea tM
constitutes the subject of our judgment, or we maintain
that something may be done or effected. The first sort
is called speculative propositions, as in the example mcn*
tioned t«Jx>ve, the radii of the same circle are all equalotl^
to another. The others are called practical, for a reason
too obvious to be mentioned ; thus, that a right line waV
be drawn from one point to another, is a practical prop05**
•ion; inasmuch as it expresses that something may b<J
done.
b
SECTION IX.

Hence Mathematical Principles distinguished into
Axioms and Postulates.
From this twofold consideration of propositions, arise5
the twofold division of mathematical principles i»‘°
axioms and postulates. By an axiom they understand
any self-evident speculative truth : as, that the whole'*
greater than its parts : that things equal to one and the
same thing, are equal to one another. But a self-evident
practical proposition is what they call a postulate. Such
are these of Euclid; that a finite right line may be con*
iinued directly forwards : that a circle may be describ'd
about any centre with any distance. And here we are t°
observe, that as in an axiom, the agreement or disagree'
ment between the subject and predicate must come under
the immediate inspection of the mind ; so in a postulate^
not only the possibility of the thing asserted must be evi'
dent at first view, but also the manner in which it may b6
effected. But where this manner is not of itself apparent*
the proposition comes under the notion of the demonstr*'
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kind, and is treated as such by the geometrical wri*ei‘s. Thus, to draw a line from one fioint to another, is
Ruined by Euclid as a postulate, because the manner of
doing it is so obvious, as to require no previous teaching.
®Ut then it is not equally evident, how we are to construct
Utl equilateral triangle. For this reason he advances it
as ^ demonstrable proposition, lays down rules for the
eXact performance, and at the same time proves, that ii
utese rules are followed, the figure will be justly descri-

SECTION X.

•dnd demonstrable Propositions into Theorems and
Problems.
This naturally leads me to take notice that as self-evi. W truths are distinguished into different kinds accordltlg as they are speculative or practical ; so is it also with
dejnonstruble propositions. A demonstrable speculative
Imposition is by mathematicians called a theorem.
j lch is the famous 47th proposition of the first book of
'le Elements, known by the name of the Pithagoriciheo*
!etth from its supposed inventor, Pithngoras, viz. That
ln every right-angled triangle, the square described upon
te side subtending the right angle, is equal to both the
9{/Uarcs described upon the sides containing the right anOn the other hand, a demonstrable practical proposUion is called a problem ; as whereEuclid teaches us to
f escribe a square upon a given right line.
sectiok xr.
^°roUaries are obvious Deductions from Theorems or
Problems.
Since I am upon this subject, it may not be amiss to
c'd, that besides the four kinds of propositions already
motioned; mathematicians have also a fifth, known by
le name of corollaries
These arc usually subjoined
0 theorems or problems, and differ from them only in
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this, that they flow from what is there demonstrated) 10
so obvious a manner as to discover their dependence uP'
on the proposition whence they are deduced, almost a9
soon as proposed. Thus Euclid having demonstrated'
that in every right-lined triangle, all the three angles W
ken together, are equal to two right angles, adds, b>'
way of corollary, that all the three angles of any one tr*'
angle, taken together^ are equal to all the three angles
any other triangle, taken together : which is evident a*
first sight; because in all cases they are equal to
right ones, and things equal to two and the same thing'
are equal to one another.
SECTION XII.

Scholia serves the purposes of Annotations or &
Comment.
The last thing I shall take notice of, in the practice
the mathematicians, is, what they call their scholia. The/
are indifferently annexed to definitions, propositions, °r
corollaries; and answer the same purposes as annotation*
upon a classic author. For in them occasion is taken*10
explain whatever may appear intricate and obscure in *
train of reasoning : to answer objections ; to teach ^
application and uses of propositions ; to lay open the orl'
ginal and history of the several discoveries made in tbe
science ; and in a word, to acquaint us with all such p»r'
ticulars as deserve to be known, whether considered a9
points of curiosity or profit*
SECTION XIII.

This Method of the Mathematicians universal, and a
sure guide to Certainty.
Thus we have taken a short view of the so much cel*'
brated method of the mathematicians ; which, to any °°e
who considers it with a proper attention, must needs ap'
pear universal, and equally applicable in other sciencesr hey begin with definitions. From these they deduce

I
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?**‘p axioms and postulates, which serve as principles of
Zoning ; and having thus laid a firm foundation, ada,)ce to theorems and problems, establishing all by the
lr,ctest rules of demonstration. The corollaries flow
Rurally and of themselves. And if any particulars arc
j ^ "anting to illustrate asubject or complete the reader’s
C°i*tnation ; these, that the series of reasoning may not
..e hiterrupted or broken, are generally thrown into schoJ* In a system of knowledge so uniform and well con*ctcd, no wonder if we meet with certainty; and if those
>ds and darknesses, that deface other parts of human
j^nce, and bring discredit even upon reason itself, are
ere scattered and disappear.
SECTION XIV.
^/•evident

Truths known by the apparent unavoidable

Connexion between the Subject and Predicate.

fcut I shall for the present wave these reflections,
J®ich every reader of understanding is able to make of
j^aelf, and return to the consideration of self-evident
^Positions. It will, doubtless, be expected, after what
been here said of them, that I should establish some
£«er*a, or marks, by which they may be distinguished,
j ut I frankly own my inability in this respect, as not beable to conceive any thing in them more obvious and
Siting, than that self-evidence which constitutes their
i ry nature. All I have therefore to observe on this head,
's> lhat we ought to make it our first care, to obtain clear
determinate ideas. When afterwards we come to cornJure these together, if we perceive between any of them
?1pessary and unavoidable connexion, insomuch that it
. lInpossible to conceive them existing asunder, w ithout
estroying the very ideas compared ; we may then conh .de, tjlat tjie proposition expressing this relation is a
P^ncipi^ and of the kind we call self-evident. In the cx**Ple mentioned above, the radii of the same circle are
J. equal between themselves; this intuitive evidence
^es forth in the clearest manner: it being impossible
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for any one, who attends his own ideas, not to percei'^
the equality here asserted. For as the circumference *'
every where distant from the centre by the exact lengt!!
of the describing line, the radii drawn from the centre0
the circumference, being severally equal to this one li,,c’
must needs also be equal among themselves. If we sup'
pose the radii unequal, we at the same time suppose t|,c
circumference more distant from the centre in some V]r,
ces than m others; from which supposition, as it
exhibit a figure quite different from a circle, we see tl^
is no separating the predicate from the subject in the pi*/
position without destroying.the idea in relation 10 vvhicj
the comparison was made. The same thing will be fo«"J
to hold in all our other intuitive perceptions, inson^0'’
that we may establish this as an universal criteria
whereby to judge of, and distinguish them. I wouldP°H
however, be understood to mean, as if this ready vietf 0
the unavoidable connexion between some ideas v/as
thing really different from self-evidence. It is, indeed, «*'
thing more tlian the notion of self-evidences little uufr ,
ed, and as it were laid open to the inspection of them^’
Intuitive judgments need no other distinguishing ir.sH*9’
than that brightness which surrounds them : in like
ner as light discovers itself by its own presoncc, and *
splendour it universally diffuses. But I have
enough ot self-evident propositions, and shall the^'°[e
now proceed to those of the demonstrable kind ;
being gamed in consequence of reasoning, naturally 1
us to the third part of logic, where this operation of**1
understanding is explained.

BOOK III.

Of Reasoning.

CHAP. I.
^ Reasoning in general* and the parts of
WHICH IT CONSISTS.

SECTION I.

demote Relations discovered by Means of intermediate
Ideas.
• Wg have seen how the mincl proceeds in furnishing
l8«lf with ideas, and framing intuitive perceptions. Let
j* next inquire into the manner of discovering those
remote relations, which, lying at a distance from the
j Mcrstanding are not to be traced but hy means of a
k&her exercise of its powers. It often happens in com¬
ing ideas together, that their agreement or disagree^ent cannot be discerned at first view, especially if they
e °f such a nature, as not to admit of an exact applicaone to another. When for instance, we compare
0 figures of a different make, in order to judge of their
jHUality or inequality, it is plain, that by barely considerthe figures themselves, we cannot arrive at an exact
rumination ; because, by reason of their disagreeing
it is impossible so to put them together, as that
it 51V several parts shall mutually coincide. Here then
ecomes necessary to look out for some third idea, that
t .‘ admit of such an application as the present case reJr,re6 ; wherein if we succeed, all difficulties vanish, and
Th rc,ati°n we are in quest of may be traced with ease,
hus right-lined figures are all reducible to squares, by
ea*is of which we can measure their areas, and deter-
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mine exactly their agreement or disagreement in point®*
magnitude.
section it.

This manner

of

arriving at Truth, and termed
sotiing.

Rca‘

If now it be asked, how any third idea can serve l®
discover a relation between two others; 1 answer, by
ing compared severally with these others ; for such *
comparison enables us to sec how far the ideas,
which this third is compared, are connected or disj0,I\
ed between themselves.
In the example mcntio,ier
above, of two right-lined figures, if we compare each 0
them with some square whose area is known, and
the one exactly equal to it, and the other less by a squariJ
inch greater than that of the second. This manner ®‘
determining the relation between any two ideas, by ll\
invention of some third with which they may be cOjjj
pared, is that which we call reasoning, and indeed
chief instrument, by which we push on our discover^"
and enlarge our knowledge. The great art lies, in
ing out such intermediate ideas, as, when compared vVll
the others in the question, will furnish evident all.‘s
known truths; because, as will afterwards appear,
1
only by means of them, that we arrive at the knowing
of what is hidden and remote.

J

section m.

The parts that constitute an Jet of Reasoning ^ *
Syllogism.
From what has been saic), it appears that every act °,
reasoning necessarily includes three distinct judgment'
two, wherein the ideas, whose relation we want to
cover, are severally compared with the middle id®**
and a third, wherein they ave themselves connected °
disjoined according to the result of that compar^
Now as in the second part of logic, our judgments; vvh<*
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y^nto words, were called propositions—so here, in the
, ,l( ^Urt’ ^ie expressions of our reasonings are termed
t“ea
^ence
Allows, that as every act of
lo ?0n*ng implies three several judgments so every syl4 ®lsm must include three distinct propositions. When
0jrZoning is thus put into words, and appears in form
Coa syllogism, the intermediate idea, made use of to dis'a'M l*lC a£reemeilt or disagreement we search for, is
''i'tl
m*ddle term • an(l the two ideas themselves,
Ul which this third is compared, go by the name of the
■trcmcs.
SECTION IV.

Instance, Man and Account ableness.
let^ut as these things are best illustrated by examples ;
f°r ’^stance, set ourselves to inquire, whether men
"'countable for their actions. As the relation beVHh'1 dic *^cas °f man al,d accountableness comes not
ain the immediate view of the mind, our first care
the 11>C’ t0 **nd out somc tl)*rd idea’t,)at 'vil1 enable us
tne t^0re casiiy
discover and trace it
A very small
Cre.tlSlIIC
reflection is sufficient to inform us, that no
fe|^re can he accountable for his actions, unless we supcapable of distinguishing the good from the
that is, unless we suppose him possessed of reason.
13 this alonesufficicnt. For what vvould it avail him. to
Rood from bad actions, if he bad no freedom of
j| lce. nor could avoid the one, and pursue the other?
h **? it becomes necessary to take in both consideraly
1,1 the present case. It is at the same time equalarent’ l*iat wherever there is this ability of distin6htjS lln? Rootl from bad actions, and pursuing the one
!»bieUvo*d|ng the other, there also a creature is account¬
ed,^ We have then got a third idea, with which acliier "bleness is inseparably connected, viz. reason and
• which are here to be considered as making up
i^e C0lr>plex conception. Let us now take this middle
> and compare it with the other term in the question,

10
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viz. man, and we all know by experience, that it may ^
affirmed of him. Having thus, by means of the intcf'
mediate idea, formed two several judgments, viz. ^
man is possessed of reason and liberty ; and that reas°'‘\
and liberty imply accountableness ; a third obviously an.
necessarily follows, viz. that man is accountable f°r ^
actions. Here then we have a complete act of rea^T
ing, in which, according to what has been already °x'
served, there arc three distinct judgments ; two d1*
may be styled previous, inasmuch as they lead to t',c
other, and arise from comparing the middle idea 'vlt l
the two ideas in the question ; the third is a consequent
of these previous acts, and flows from combining ^
extreme ideas between themselves. If now we put th*
reasoning into words, it exhibits what logicians terfl1 s
syllogism, and, when proposed in due form, runs thus '•
Even creature possessed of reason and liberty is account
ble for his actions.
Man is a creature possessed of reason and liberty.
Therefore man is accountable for his actions.
section

v.

Premises, Conclusion, Extremes, Middle

Term. .

In this syllogism wc may observe, that there are thr^
several propositions, expressing the three jud
implied in the act of reasoning, and so disposed &s
represent distinctly what passes within the mind, in tf£l?
cing the more distant relations of its ideas. The ^
first propositions answer the two previous judgments ^
reasoning, and are called the premises, because they
placed before the other. The third is termed the c° \
elusion, as being gained in consequence of what was
serted in the premises. We are also to remember,
the terms expressing the two ideas whose relation ^
enquire after, as here man and accountableness, ^ ‘
general, called the extremes; and that the internied»a ^
idea, by means of which the relation is traced, vtZ‘c
creature possessed of reason and liberty} takes the n»tf*
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the middle term. Hence it follows, that by the fireof a syllogism, we are always to understand the
*° propositions, where the middle term is severally
c?tnpared with extremes ; for these constitute the preyt°Us judgments, whence the truth we are in quest of is
reasoning deduced. The conclusion is, that other
Propositions, in which the extremes themselves are join^ or separated, agreeably to what appears upon the
a0oVe comparison. All this is evidently seen in the foreS°tng syliogism, where the two first propositions, which
^Present the premises, and the third, which makes the
Conclusion, are exactly agreeable to the definitions here
g»ven.
SECTION VI.

^ajor and Minor Term, Major and Minor Proposition.
Before we take leave of this article, it will be farther
pessary to observe, that as the conclusion is made up
°*the extreme terms of the syllogism ; so that extreme,
Jtifch serves as the predicate of the conclusion, goes by
tfle name of the major term : the other extreme, which
^akes the subject in the same proposition, is called the
^inor term.
From this distinction of the extremes,
g*e» also a distinction between the premises, where
hese extremes are severally compared with the middle
ern\. That proposition, which compares the greater
C^h'eme, or the predicate of the conclusion, with the
J^ddle term, is called the major proposition : the other,
Herein the same middle term is compared with the
uljject of the conclusion, or lesser extreme, is called the
^inor proposition. All this is obvious from the sylloS'sm already given, where the conclusion is, man is acc°Utitable for his actions. For here the predicate, acable for his actions, being connected with tbe mid*
t e ^rm in the first of the two premises. Every crea^re possessed of reason and liberty is accountable for
octionsy gives what wc call the major proposition In
**e second of the premises, man is a creature possessed of
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reason and liberty,

we find the lesser extreme, or sob'

ject of the conclusion, viz.

man,

connected with the same

middle term, whence it is known to be the

tition

minor prop0'

I shall only add, that when a syllogism is prop0'

sed in due form, the major proposition is always place0
first, the minor next, and the conclusion last, according aS
we have done in that offered above.
SECTION VII.

Judgment and Proposition, Reasoning and Syllogism
distinguished.
Having thus cleared

the way,

by explaining such

terms, as we are likely to have occasion for in the pi’0*
gress of this treatise, it may not be amiss to observe?
that though we have carefully distinguished between th»
and a syllogism, which is no more tba«*

act of reasoning

the expression of it, yet common language is not so crib'
cal on this head ; the term

reasoning

being promiscuous'

ly used, to signify either the judgments of the mind, aS
they follow one another in train, or the propositions e#'
pressing these judgments.
Nor need we wonder that if
is so, inasmuch as our ideas, and the terms appropriated
to them, are so connected by habit and use, that °l,r
thoughts fall as it were spontaneously into language?
fast as they arise in the mind, so that even in our reas°n'
ings within ourselves, we are not able wholly to lay astf6
words.
tween

But notwithstanding this strict connexion be'

mental

and

verbal

reasoning, if I may be allowed

that expression, I thought it needful here to distinguish
them, in order to give a just idea of the manner of d®'
ducing one truth from another.

While the mind keep5

the ideas of things in view, and combines its judgment5
according to the real evidence attending them, there i» n°
great danger of mistake in our reasonings; because we
carry our conclusions no farther than the clearness of °uf
perceptions warrants us.

But

where we

words, the case is often otherwise ;

common#

than to let

them

pass

make use

nothing being m°r6

without attending to the
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j^cas they represent; insomuch that we frequently comjU)e expressions,

which upon

>ave no determinate meaning.

examination appear to
Hence it greatly imports

118 to distinguish between reasoning and syllogism ; and
10 take care, that the one be in all cases the true and just
^presentation of the other.

However, as I am unwilling

recede too far from the common forms of speech, or
Multiply distinctions without necessity, 1 shall henceorward consider propositions as representing the

real

Judgments of the mind, and syllogisms as the true copies
°1 our reasonings ; which indeed they ought always to be,
a,1d undoubtedly always will be, to men who think justly,
atid are desirous of arriving at truth.

Upon this suppo-

s,t>on there will be no danger in using the words judg¬
ment and proposition promiscuously ; or in considering
^soiling as either a combination of various judgments,
°r of the propositions expressing them ; because, being
exact copies one of another, the result will be in all
easc$ the same.
Nor is it a small advantage, that we can
^Us conform to common speech, without confounding
ideas or running into ambiguity.

By this means we

oring ourselves upon a level with other men, readily ap¬
prehend the meaning of their expressions, and can with
ea*e convey our own notions and sentiments into their

^iuds.
SECTION VIII.

tn n single Act of Reasoning, the Premises must be
intuitive Truths.
I'hese things premised, we may in the general define

an act or alteration of the mind, deducing
unknown firofiosition, from other previous ones
‘at are evident and known. These previous proposi-

Zoning to be

,l0ns, in a simple act of reasoning, are only two iu nuraep > and it is always required that they be of themselves
apparent to the understanding, insomuch that we assent
P and perceive the truth of them as soon as proposed. In
e syllogism given above, the premises are supposed to
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be self-evident truths, otherwise the conclusion could n°*
be inferred by a single act of reasoning.

If, for install^

in the major, every creature fioasesscd of reason and b0
berty is accountable for his actions, the connexion between
the subject and predicate could not be perceived by a
bare attention to the ideas themselves ; it is evident tbat
this proposition would no less require a proof than tb6
conclusion deduced from it.

In this case, a new middl6

term must be sought for, to trace the connexion here sup'
posed ; and this of course furnishes another syllogis*®*
by which, having established the proposition in question
we arc then, and not before, at liberty to use it in any suc'
ceeding train of reasoning.
And should it so happen’
that in this second essay, there was still some previoU*
proposition whose truth did not appear at first sight;'ve
must then have recourse to a third syllogism, in order t°
lay open that truth to the mind ; because, so long as tbc
premises remain uncertain the conclusion built up°n
them must be so too.
in this manner, we

When by conducting our though1*
at last arrive at some

syllogis^11,

where the previous propositions arc intuitive truths; tb®
mind then rests in full security, as perceiving that tb®
several conclusions it has passed through stand upon tb®
immoveable foundation of self-evidence, and, when trace®
to their source, terminate in it.

SECTION IX.
Reasoning in the highest Exercise of it only a Concate^
ticn of Syllogisms.
We see, therefore, that in order to infer a conclusion
by a single act of reasoning, the premises must be intu1"
tivc propositions.

Where they arc not, previous syH°'

gisms are required, in which case reasoning becomes a
complicated act, taking in a variety of successive step*
This frequently happens in tracing the more remote rda'
lions of our ideas, where many middle terms being called
in, the conclusion cannot be made out, but in cons®'
quencc of a series of syllogisms following one another1^
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But although in this concatenation of propositions,

h°se that form the premises of the last syllogism,

are

°*ten considerably removed from self-evidence ; yet if we
l’acc the reasoning backwards, we shall find them the
delusions of previous syllogisms, whose premises nppiach nearer and nearer to intuition in proportion as wc
iVance, and are found at last to terminate in it.

And if

jrter having thus unravelled a demonstration, we take it
,e contrary way, and observe how the mind, setting out
intuitive perceptions, couples them together to form
* conclusion—how, by introducing this conclusion into
Mother syllogism, it still advances one step farther; and
?° proceeds, making every new discovery subservient to
*ts future progress—wc shall then perceive clearly, that
Masoning, *in the highest exercise of that faculty, is no
than an orderly combination of those simple acts,
'ich we have already so fully explained.

The great art

‘es> in so adjusting our syllogisms one to another, that
, e propositions severally made use of, as premises, may
• e Manifest consequences of what goes before.

For as

tliis means, every conclusion is deduced from known
Ulld established truths, the very last in the series, how far
®°e\ erwe carry it, will have no less certainly attending it,
the original intuitive

perceptions themselves in

"u'ch the whole chain of syllogisms takes its rise.

sec :ion x.
^C7uircs intuitive Certainty in every Stcji of the Pro¬
gression.
I'hus we

see, that reasoning, beginning with

first

l*Jncipies, rises gradually from one judgment to another,
(* connects them in such manner, that every stage of
le progression brings intuitive certainty along with it.
j .n.d now at length we may clearly understand the defij 1,011 given above, of this distinguishing faculty ot the
(,u^n mind.

Reason, we have said, is the ability of de-

« Clng unknown truths, from principles or propositions
‘

are already known.

This evidently appears, by the

1.00
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foregoing account, where we see, that no proposition is
admitted into a syllogism, to serve as one of the pra¬
violis judgments on which the conclusion rests, unless it
is itself a known and established truth, whose connex¬
ion with self-evident principles has been already

traced-

SECTION XI.

Self-evident Truths, the ultimate Foundation of all
Science and Certainty.
There is yet another observation which naturally offers
itself, in consequence of the above detail, viz. that all tbc
knowledge acquired by reasoning, how far soever 'v6
cany our discoveries, is still built upon our intuitive
ceptions.

Towards the end of the last part, we divided

propositions into self-evident and demonstrable, and re'
presented those of the self-evident kind, as the foundation
on which the whole
rested.

superstructure of human scienc6

This doctrine is now abundantly confirmed

what has been delivered in the

W

present chapter.

have found, that every discovery of human reason, is tbf
consequence of a train of syllogisms, which, when traced
to their source, always terminate in self-evident percep*
tions.

When the mind arrives at these primitive truths>

it pursues not its inquiries farther, as well knowing,
no evidence can exceed that which flows from an

\vn&f

diate view of the agreement or disagreement between
ideas

And hence it is, that in unravelling any part oj

knowledge, in order to come at the foundation on wh»cIJ
it stands; intuitive truths are always the last resort

0

the understanding, beyond which it aims not to advan0^
but possesses its notions in perfect security, as havi,,»
now reached the very spring and fountain of all sciencC
and certainty.
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CHAP. II.
°F THF. several kinds of reasoning, and first
°p that by which wf. determine the gene¬
ra. and species of things.

SECTION I.
Reasoning Twofold.

.^Ve have endeavoured, in the foregoing chapter, to
^,lVe as distinct a notion as possible, of reasoning, and of
manner in which it is conducted. Let us now inH^ire a little into the discoveries made by this faculty,
^ what those ends are, which we have principally in
leW in the exercise of it. All the aims of human reamay, in the general, be reduced to these two : 1. To
/‘t'k things under those universal ideas to which they
r% belong ; and 2. To ascribe to them their several
^tributes and properties, in consequence of that distri-

SECTION II.

^ frst kind regards the Genera and Species of
Things.
■ First, then, I say, that one great aim of human reason
.s> to determine the genera and species of things. We
Uve seen, in the first part of this treatise, how the mind
Proceeds in framing general ideas. We have also seen,
^ ^e second part, how, by means of these general ideas,
e. eorne by universal propositions. Now, as in these
j^'versal propositions, we affirm some property of a geUs or species, it is plain, that we cannot apply this proto particular objects, till we have first determined,
tether they are comprehended under that general idea,
'vhich the property is affirmed. Thus there are cer-
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tain, properties belonging to all even numbers, wh^j1
nevertheless cannot be applied to any particular nuntbe*'
until we have first discovered it to be of the species
pressed by that general name. Hence reasoning bcgi'1*
with referring things to their several divisions and cIasS#C.j
in the scale of our ideas ; and as these divisions are a
distinguished by peculiar names, we hereby learn to #P'
ply the terms expressing general conceptions, to sUcJ‘
particular objects, as come under our immediate obsef'
ration,
SECTION III.

The Ste/is by which ive arrive at Conclusions of tw*
sort.
Now, in order to arrive at these conclusions, by
the several objects of perceptions are brought u0#f
general names, two things are manifestly necessa^*
First, that we take a view of the idea itself denoted W
that general name, and carefully attend to the clist}*1'
guishing marks which serve to characterize it. ^
condly, that w e compare this idea with the object uiid1'
consideration, observing diligently wherein they agrC*
or differ. If the idea is found to correspond with d,c
particular object, we then, without hesitation, apply
general name ; but if no such correspondence intcI*
venes, the conclusion must necessarily take a eontr^
turn. Let us, lor instance, take the number eight, aD
consider by what steps we arc led to pronounce it .a
even number. First, then, we call to mind the idea s'?'
nified by the expression, an even number, viz. that i* ^
a number divisible into two equal harts. We then co1*1'
pare this idea with the number eight, and finding the11*
manifestly to agree, see at once the necessity ol ad»n‘1'
ting the conclusion. These several judgments the«*j
fore, transferred into language, and reduced to the (of1*1
of a syllogism, appear thus ;
Every number that may be divided into t.vo equal part?* ,S
an even number.

r
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‘/he number eight may be divided into two equal parts,
therefore the number eight is an even uumber.
SECTION IV.

I

;

I

!

I
'

I

^o.?e Steps always followed, though in familiar Cases
we do not always attend to them.
n ^ have made choice of this example, not so much for
? sake of the conclusion, which is obvious enough, and
I/l8ht have been obtained without all that parade of
0lds ; but chiefly because it is of easy comprehension,
serves at the same time distinctly to exhibit the
of reasoning by which the understanding conducts
in all instances of this kind. And here it may be
j “served, that where the general idea, to which particu** objects are referred, is very familiar to the mind, and
0peclUcntIy in view, this reference, and the application
‘ the general name, seem to be made without any appa¬
ls of reasoning. When we see a horse in the fields,
j a dog in the street, we readily apply the name of the
^cies ; habit, and a familiar acquaintance with the
v^.nei’al idea, suggesting it instantaneously to the mind,
are not, however, to imagine on this account, that
« ? Understanding departs from the usual rules of just
Joking. A frequent repetition of acts begets a habit;
^ habits are attended with a certain promptness ofex^i°n, that prevents our observing the several steps
«... gradations, by which any course of action is accomJ"shed. But in other instances, where we judge not by
^contracted habits, as when the general idea is very
c°’bplex, or less familiar to the mind ; wc always pro^Ced according to the form of reasoning established
J0vp- A goldsmith, for instance, who is in doubt as to
y piece of metal, whether it be of the species called
’ first examines its properties, and then comparing
j, e|U with the general idea signified by that name, if he
\vK a Pcrfiect correspondence, no longer hesitates under
for C,ass
meta‘s to rank lt- N°w what ‘s
but
“owing step by step those rules of reasoning, which we
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have before laid down as the standards, by which to
gulate our thoughts in all conclusions of this kind ?
section

>

v.

The Great Imfiortance <f this Branch of Reasoning'
Nor let it be imagined, that our researches here* be'
cause in appearance bounded to the imposing of gene''*!
names upon particular objects, are therefore trivial
of little consequence. Some of the most considerably
debates among mankind, and such too, as nearly regal*
their lives, interest, ard happiness, turn wholly upon tblarticle. Is it not the chief employment of our sever*"
courts of judicature, to determine, in particular insW1'
ces. what is law, justice, and equity ? Of what imp0*'
tance is it, in many cases, to decide aright, whether a
action shall be termed murder or manslaughter. ^6
see, that no less than the lives and fortunes of men f
pend often upon these decisions. The reason is pIainr
Actions, when once referred to a general idea, draw afte‘
them all that may be affirmed of that idea; inson^1
that the determining the species of actions, is all £",e
with determining what proportion of praise or dispra'f ‘
commendation or blame, &c. ought to follow them. * ,
as it is allowed that murder deserves death, by bring?*
any particular action under the head of murder, W6 0
course decide the punishment clue to it.
SECTION

VI.

And the exact Observance of it firactised by MatheQ'*'
ticians.
But the great importance of this branch of reason*]#
and the necessity of care and circumspection, in wring particular objects to general ideas, is still farther c'
dent from the practice of the mathematicians. Every ,°ns
who has read Euclid, knows, that he frequently requ»r*
us to draw lines through certain points, and according1,
such and such directions. The figures thence result1

i
j
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£u .°^tcn squares, parallelograms, or rectangles
Yet
WtC i ncvcr supposes this from their bare appearance,
^ always demonstrates it upon the strictest principles
difh.e0rnetl^' ^or *s ^‘e niethod he takes, in any thing
havj ent from that described above. Thus, for instance,
.defined a square to be a figure bounded by four
Ho!1 S1des, joined together at right angles ; when such
H0®Ul'e arises in any construction previous to the de%IhStratioP
a proposition, he yet never calls it by that
all \5
he has shown that the sides are equal, and
Cagles right ones. Now this is apparently the
t»r0 G' *°rm
reaso,dng we have before exhibited, in
t0. nB eight to be an even number ; as will be evident
shal?y °ne who reduccs lt into a regular syllogism. I
tj‘0n,y add, that when Euclid, has thus determined the
to °S °/ an^ ^^nre’ he is then, and not before, at liberof t? ascribe to it all the properties already demonstrated
fUlu at figure; and thereby render it subservient to the
Ure course of his reasoning.
^

SECTION VII.

and invariable Ideas, with a steady application of
Qt*es, renders this part of Knowledge both easy and
ertuin.

I
I

I
I

H •

Viv,ng thus sufficiently explained the rules by which
to Co,)duct ourselves, in ranking particular obthe Under general ideas, and show their conformity to
^ain HCl’ce anti manner of the mathematicians ; it retl)}s s 0r*ly to observe, that the true way of rendering
bitlJ i\art of knowledge both easy and certain, is, by haourselves to clear and determinate ideas, and
them steadily annexed to their respective
For as all our aim is, to apply general words
&rfe ' these words stand for invariable ideas, that are
known to the mind, and can be readily distint*ke Ct* uPon occasion, there will be little danger of misby ex r e.ri]or tn our reasonings. Let us suppose, that
lining any object, and carrying our attention sue-
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cessivcly from one part to another, we have acquain
ourselves with the several particulars observable 10 i
If among these we find such as constitute some geoe ^
idea, framed and settled beforehand by the understa®
ing, and distinguished by a particular name ; the resC
blance, thus known and perceived, necessarily de
mines the species of the object, and thereby giv®s*S)
right to the name by which that species is called.
”
-four equal sides joined together at right angles, tt1**
up the notion of a square. As this is a fixed and W ^
riable idea, without which the general name cannot
applied, we never call any particular figure a square-,
til it appears to have these several conditions ; and c°
trarily, wherever a figure is found with these conditt0
it necessarily takes the name of a square. The
will be found to hold in all our other reasonings of1
kind ; where nothing can create any difficulty but
want of settled ideas. If, for instance, we have not ^
termined within ourselves, the precise notion denoted ^
the word manslaughter, it will be impossible for
t
decide, whether any particular action ought to bear
name : because, however nicely we examine the ac ^
itself, yet, being strangers to the general idea with vV
it is to be compared, we are utterly unable to judg®^
their agreement or disagreement. But if we take c^.0
to remove this obstacle, and distinctly trace the l.c
ideas under consideration, all difficulties vanish,
resolution becomes both easy and certain.

-5

By such a Conduct, Certainty and Demonstration
be introduced into other Darts of Knowledge (IS
as Mathematics.

Thus we see of what importance it is, towards the ^
provement and certainty of human knowledge, th®,
accustom ourselves to clear and determinate ideas,
steady application of words.
Nor is this so easy a ■
as some may, perhaps, be apt to imagine ; it retlu

w
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a comprehensive understanding, and great comand of attention, to settle the precise bounds of our
^as, when they grow to be very complex, and include
Multitude of particulars. Nay, and after these limits
®re duly fixed, there is a certain quickness of thought
nd extent of mind required towards keeping the several
in view, that in comparing our ideas one with anoJer» none of them may be overlooked. Yet ought not
lcsc difficulties to discourage us; though great, they
gPe not unsurmountable, and the advantages arising from
access will amply recompense our toil. The certainty
I cl easy application of mathematical knowledge is wholy Owing to the exact observance of this rule. And I
apt to imagine, that if we were to employ the same
jai’e about all our other ideas, as mathematicians have
t,°ne about those of number and magnitude, by forming
into exact combinations, and distinguishing these
^binations by particular names, in order to keep them
te&dy and invariable ; we would soon have it in our
P°'ver to introduce certainty and demonstration into
0ther parts of human knowledge.

CHAP. III.
Reasoning as it regards the powers and
Properties of things, and the relations op
°UR general ideas.

distinction of Reasonings as it regards the Science
and as it concerns common Life.

h
come now to the second great end which men
jhVe in view in their reasonings, namely, the discover»J=* and ascribing to things their several attributes and
j^°Pcrties. And here it will be necessary to distinguish
tween reasoning, as it regards the sciences, and as it'
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concerns common life. In the sciences, our reason*s
employed chiefly about universal truths, it being by then*
alone that the bounds of human knowledge are enlarged'
Hence the division of things, into various classes, caile
otherwise genera and species. For these universal idea®*
being set up as the representatives of many particular
things, whatever is affirmed of them, may also be affirfl1'
ed of all the individuals to which they belong. Murdef*
for instance, is a general idea, representing a certain
species of human actions. Reason tell us, that the p°n'
ishment due to it is death. Hence every particular *c'
tion coming under the notion of murder, has the pl,n'
ishment of death allotted to it. Here then we apply thC
general truth to some obvious instance, and this is what
properly constitutes the reasoning of common life. F°r
men in their ordinary transactions and intercourse on<!
with another, have for the most part to do only with Pa*"
ticular objects. Our friends and relations, their charac'
ters and behaviours, the constitution of the several bodieS
that surround us, and the uses to which they may be aPJ
plied, are what chiefly engage our attention. In a
these we reason about particular things ; and the wh^c
result of our reasoning is, the applying the general trut1*9
of the sciences to the ordinary transactions of humafl
life. When we see a viper, we avoid it. Wherev«r
we have occasion for the forcible action of water, t0
move a body that makes considerable resistance, we V&6
care to convey it in such a manner, that it shall fall up*?11
the object with impetuosity. Now all this happens, ,pf
consequence of our familiar and ready application °\
these two general truths : the bite of a vifier is inoM\
water falling on a body with imfietuosity, acts very f0*'
cibly towards setting it in motion
In like manner, if "'6
set ourselves to consider any particular character, in °r
der to determine the share of praise or dispraise that be
longs to it, our great concern is, to ascertain exactly tllB
proportion of virtue and vice. The reason is obvioUf'
A just determination, in all cases of this kind, depe^.
entirely upon an application of these maxims of mor**1'
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: virtuous actions deserve praise : vicious actions dc,er^ blame.
SECTION II.

|
i

I
|

bitejis by which we firocecd in the Reasoning of com¬
mon Life,
Hence it appears, that reasoning, as it regards com*
life, is no more than the ascribing the general proPCl'ties of things to those several objects with which wc
immediately concerned, according as they are found
of that particular division or class to which the pro¬
perties belong. The steps, then, by which we proceed,
H manifestly these : First, we refer the object under
^sideration to some general idea or class of things.
then recollect the several attributes of that general
5 and, lastly, ascribe all those attributes to the pre®e,H object. Thus in considering the character of Semflr0fiiu», if we find it to be of the kind called virtuous ;
Hen we at the same time reflect, that a virtuous cha¬
pter is deserving of esteem, it naturally and obviously
.°ilo\vs, that Sem/ironius is so too.
These thoughts
into a syllogism, in order to exhibit the form of rea¬
ding here required, runs thus:
Every virtuous man is worthy of esteem.
Sempronius is a virtuous man :
Therefore Sempronhu is worthy of esteem.
SECTION III.

Connexion and Dependence of the two grand
Branches of Reasoning one upon another.
.% this syllogism it appears, that before we affirm any
< Hg of a particular object, that object must be referred
s°me general idea. Sempronius is pronounced worthy
esteem, only in consequence of his being a virtuous
an> or coming under that general notion. Hence we
&Ce the necessary connexion of the various parts of rea0tllng> and the dependence they have one upon another.

i£o
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The determining the genera and species of things is, a9
we have said, one exercise of human reason ; and hcr,e
we find that this exercise is the first in order, and prev*'
ous to the other, which consists in ascribing to the111
their powers, properties, and relations. But when "6
have taken this previous step, and brought particular °*5
jects under general names ; as the properties vve a8'
cribe to them are no other than those of ihe general ide?’
it is plain,* that in order to a successful progress in th16
part of knowledge, we must thoroughly acquaint oihv
selves with the several relations and attributes of the*®
our general ideas. When this is done, the other Pa,t
will be easy, and require scarce any labour of though
as being no more than an application of the general
of reasoning represented in the foregoing syllogi^'
Now, as wc have already sufficiently shown, how we *r6,
to proceed in determining the genera and species
things, which, as we have said, is the previous step t0
this second branch of human knowledge ; all that is fer'
ther wanting to a due explanation of it is, to offer soi^c
considerations, as to the manner of investigating ^
general relations of our ideas. This is the highest e*'
ercise of the powers of the understanding, and that bf
means whereof, we arrive at the discovery of univei'83
truths ; insomuch that our deductions in this way, c°n
stitute that particular species of reasoning which,
have before said, regards principally the sciences.
SECTION IV.

Tivo Things required to make a good ReasonedBut that we may conduct our thoughts with some or'
der and method, we shall begin with observing, that th
relations of our general ideas are of two kinds. Eitb,
such as immediately discover themselves, upon c°^'
paring the ideas one with another ; or such as, heinS
more remote and distant, require art and contrivance
bring them into view.. The relations of the first k,p J
furnish us with intuitive and self-evident truths : tho”
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the second are traced by reasoning, and a due appli¬
cation of intermediate ideas
It is ot this lust kind that
'Ve are to sf»eak here, having dispatched what was neces¬
sary with regard to the other in the second part. As
therefore, in tracing the more distant relations of things,
must always have recourse to intervening ideas, and
are more or less successful in our researches, according
t° our acquaintance with these ideas, and ability of ipplylng them ; it is evident, that to make a good reasoner,
t*o things are principally required. First, an extensive
knowledge of those intermediate ideas by means of which
things may be compared one with another. Secondly,
the skill and talent of applying them happily, in all par¬
ticular instances that come under consideration.
SECTION V.

first, an extensive Knowledge of intermediate Ideas.
. First, 1 say, that in order to our successful progress
ln reasoning, we must have an extensive knowledge of
those intermediate ideas by means of which things may
.e compared one with another. For as it is not every
ltlea that will answer the purpose of our inquiries, but
SUch only as are peculiarly related to the objects about
^hich we reason, so as by a comparison with them, to
tih’nish evident and known truths; nothing is more ap¬
parent. than that the greater variety of conceptions we
can call into view, the more likely we are to find some
’Jhong them that will help us to the truths here required,
^hd indeed it is found to hold in experience, that in proaction as we enlarge our view of things, and grow ac^tuiiued with a multitude of different objects, the reasonln$ quality gathers strength. For by extending our
sPhere of knowledge, the mind acquires a certain force
a,1d penetration, as being accustomed to examine the
*evcral appearances of its ideas, and observe what light
ley cast one upon another.
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SECTION VI.

To excel in any one Branch of Learning, we must $
general be acquainted with the whole circle of frtt
and Sciences.
And this I take to be the reason, that in order to exce^
remarkably in any one branch of learning, it is neccssarf
to have at least a general acquaintance with the \vho'e
circle of arts and sciences. The truth of it is, all tl>6
various divisions ot human knowledge are very nc^'
ly related among themselves, and innumerable instance5
serve to illustrate and set off' each other. And although
it is not to be denied, that by an obstinate application 10
one branch of study, a man may make considerable p'0'
gress, and acquire some degree of eminence in it; )'c\
his views will be always narrow and contracted,
he will want that masterly discernment which not
only enables us to pursue our discoveries with ease, by*
also in laying them open to others, to spread a certain
brightness around them. I would not, however, here
understood to mean, that a general knowledge alone >5
sufficient for all the purposes of reasoning. I only
commend it as proper to give the mind a certain sagaci'
ty and quickness, and qualify it for judging aright in tl,c
ordinary occurrences of life. But when our reason^
regards a particular science, it is farther necessary, tba*
we more nearly acquaint ourselves with whatever rel»tcS
to that science. A general knowledge is a good prepaid'
tion, and enables us to proceed with ease and expediti01*
in w hatever branch of learning we apply to. But the*1
in the minute and intricate questions ol any science,
are by no means qualified to reason with advantage, until
we have perfectly mastered the science to which the/
belong ; it being hence chiefly that we are furnished vvitb
♦hose intermediate ideas, which lead to a just and s«c'
cessful solution.
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SECTION VII.

^hy Mathematicians sometimes answer not the Expec¬
tation their great Learning raises.
And here, as it comes so naturally in my way, I can,ot avoid taking notice of an observation that is frequenty to be met with, and seems to carry in it at first sight
j^ething very strange and unaccountable. It is,
this, that mathematicians, even such as are allow*
J*to excel in their own profession, and to have discovcrj themselves perfect masters in the art of reason*
have not yet been always happy in treating upon
subjects ; but rather fallen short, not only what
j^&ht naturally have been expected from them, but of
writers much less exercised in the rules of the ar¬
gumentation. This will not appear so very extraoi dina^ if we reflect on what has been hinted above. Mathe¬
matics is an engaging study : and men who apply them^ives that way, so wholly plunge into it, that they are for
,”e most but little acquainted with other branches of
howledge
When, therefore, they quit their favourite
uliject, and enter upon others, that are in a manner new
.,1(* strange to them, no wonder if they find their inven: °n at a stand. Because, however perfect they may be
^ the art of reasoning, yet wanting here those intermetr-Ute *c^eas which are necessary to furnish out a due
pain of propositions, all their skill and ability fails them.
0l’a bare knowledge of the rules is not sufficient. We
7Ust farther have materials whereunto to apply them,
j,
when these are once obtained, then it is that an able
asoner discovers his superiority*, by the just choice he
Sjes> and a certain masterly disposition, that in every
eP of the procedure carries evidence and conviction
a
with it. And hence it is, that such mathematicians

and Ve late years aPPlied themselves to other sciences,
>iot contented with a superficial knowledge, endea^ yred to reach their inmost recesses ; such mathematans, i say, have, by mere strength of mind, ?yid
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a happy application of geometrical reasoning, carrie
their discoveries far beyond what was heretofore judge^
the utmost limits of human knowledge. This is a trut*1
abundantly known to all who are acquainted with the
wonderful improvements in natural philosophy.
section

vm.

Secondly, the Skill of applying Intermediate Ideas haj}P*
ly in particular instances.
I come now to the second thing required, in order to j
successful progress in reasoning, namely, the skill »n.
talent of applying intermediate ideas happily in all p**1’11'
cular instances that come under consideration. And l’el1
I shall not take up much time in laying down rules 3’1
precepts, because I am apt to think they would do but l*.1'
tie service. Use and exercise are the best instructorslP,
the present case : and whatever logicians may boast' 0
being able to form perfect reasoners by book and rule, fet
we find by experience, that the study of their precept
does not always add any great degree of strength to }^6
understanding. In short, ’tis the habit alone of reason'^
that makes a reasoner. And therefore the true way t<J
acquire this talent, is, by being much conversant in th°?e
sciences where the art of reasoning is allowed to reign J°
the greatest perfection. Hence it was, that the ancicn^’
who so well understood the manner of forming the m****
always began with mathematics as the foundation of tl>e1'
philosophical studies. Here the understanding is by (1?'
grees habituated to truth, contracts insensibly a cert^J
fondness for it, and learns never to yield its assent to W
proposition, but where the evidence is sufficient to p1’^
duce full conviction. For this reason, Plato has caUe
mathematical demonstrations the cathartics or purgat»v'e5
of the soul, as being the proper means to cleanse it h'0?
error, and restore that natural exercise of its faculties
which just thinking consists. And indeed I believe it
be readily allowed, that no science furnishes so many in'
stances of a happy choice of intermediate ideas, and a de*'
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tei'ous application of them, for the discovery of truth and
c&largement of knowledge.
SECTION IX.

The Study of Mathematical Demonstrations of great
avail in this resjiect.

I

|
‘

I

If, therefore, we would form our minds to a habit of
Zoning closely and in train, we cannot take any more
Cerlain method, than the exercising ourselves in mathe¬
matical demonstrations, so as to contract a kind of famili*fity with them ; “not that we look upon it as necessary,
Cfo use the words of the great Mr. Locke) that all men
8llould be deep mathematicians, but that, having got the
*ay of reasoning which that study necessarily brings the
J^nd to, they may be able to transfer it to other parts of
Knowledge, as they shall have occasion For in all sorts of
Masoning every single argument should be managed as a
mathematical demonstration, the connexion and depen¬
dence of ideas should be followed, till the mind is brought
m thg source on which it bottoms, and can trace the coPfcence through the whole train of proofs. It is in
• e general observable, that the faculties ot our souls aie
^proved and made useful to us just after the same manas our bodies are. Would you have a man write or
Mnt, dance or fence well, or perform any other manual
Oration, dexterously and with ease ? Let him have ever
s° much vigour and activity, suppleness and address
Jaturuiiy, yet no body expects this from him, unless he
S been used to it. and has employed time and pains in
Zoning and forming his hand, or outward parts to
{“ese motions. Just so it is in the mind : would you
1'av’e a man reason well, you must use him to it betimes,
Zeroise his mind in observing the connexion of ideas,
jjd following them in train. Nothing does this better
mathematics ; which, therefore, 1 think should be
^hrht all those who have the time and opportunity, not
80 much to make, them mathematicians, as to make them
reasonable creatures; for though we all call ourselves so,
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because we are bora to it, if we please ; yet we may truly
say, nature gives us but the seeds of it. ' We are born to
e, it we p ease, rational creatures ; but ’tis use and exe>'*
cise only that makes us so, and we are indeed so, no
t ier than industry and application has carried us.” Con¬
duct of the Understanding.

As also of such Authors on other Subjects, as are dislin'
guishcdfor Strength and Justness of Reasoning.

But although the study of mathematics be, of $
thers, the most useful to form the mind and give it a*1
nhv mT
°ftrut*?’ ^ ou«ht not other parts of philo*O'
oDnnmmiceg rted
F°r there a,so we meet with
opportunities of exercising the powers of the under*
standing ; and the variety of subjects naturally lead U«
nernHCrie ?! lhT dlffei'ent tu™ of thinking*that a*
p cull trly adapted to the several ideas we examine,
the trums we search after. A mind thus trained, ac/
quucs a certnn mastery over its own thoughts, insomuej
such inm" range ?nd m0‘!el them at P*easure, and call
thi!h,n
r?V aS be?1 SU,t its Presenl designs. Now U»
this the whole art of reasoning consists, from among*
L mo?617 °f d,fJerent ide“3’ t0 single out those that
are most proper for the business in hand, and to ltf
them together in such order, that from plain and eas 1
beginnings, by gentle degrees, and a continual train
evident truths, we may be insensibly led on to such dis*
coveries, as at our first setting out, appeared beyond th«
reach of the human understanding. For this nun**®’
u? on ST"*7
rnuthematics before nSH.S.JSc*
we ought to apply ourselves diligently to the reading
Jr?™! aUr °rS aS have distinguished7 themselves W
streng h °f reasoning, and a just and accurate manner
of thinking. For it is observable, that a mind exercised
and seasoned to truth seldom rests satisfied in a bare
contemplation of the arguments offered by others, but
will be frequently essaying its own strength, and pursu*
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li?, discoveries upon the plan it is most accustomed
fro 1 hllS We insensib,y contract a habit of tracing truth
get?1 °nC staSe to another, and of investigating those
Cr-, eraf relations and properties which we afterwards asCo e to particular things, according as we find them
^'nprehended under the abstract ideas to which the
howPerties be,onS- And thus having particularly shown
^, WC are *° ^tribute the several objects of nature
to
general ideas, what properties we are to ascribe
tra hCm to consequence of that distribution, and how to
j,Ce and investigate the properties themselves ; I think
have sufficiently explained all that is necessary towards
qhe conception of reasoning, and shall therefore here
nclude this chapter.
J

CHAP. IV.
OF THE FORMS OF SYLLOGISMS.

SECTION I.
The Figure a of Syllogisms.

j^ithrrto we have contented ourselves with a gene» notion of syllogisms, and of the parts of which they
ly .Slst- It is now time to enter a little more particular¬
ity | 0 the subject, to examine their various forms, and
1^
open the rules of argumentation proper to each.
e syUogisms mentioned in the foregoing chapters,
the
°bserve, that the middle term is the subject, of
proposition, and the predicate of the minor.
i P°sition’ tllouSh the most natural and obvious,
the ^.however, necessary ; it frequently happening that
term is the subject in both the premises, or
to i^'^dicate in both ; and sometimes, directly contrary
it) t. deposition in the foregoing chapters, the predicate
<ljsije *‘ajor> and the subject in the minor. Hence the
hction of syllogisms into various kinds, called fgures
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by logicians. For figure, according to their use of ^
word, is nothing else but the order and disposition of \ ’
middle term in any syllogism.
And as this disposal
is, we see, four-fold, so the figures of syllogisms the,,c.s
arising are four in number. When the middle tern*
the subject of the major proposition, and the predict .
of the minor, we have what is called the firstfigure.
on the other hand, it is the predicate of both the Prer0\
ses, the syllogism is said to be in the second fiS"^ j
Again, in the third figure, the middle term is the subj6^
of the two premises
And lastly, by making it the pr?
dicate of the major, and subject of the minor, we obW*
syllogisms in th e fourth figure.
SECTION II.
The Moods of Syllogisms.

But besides this four-fold distinction of syllogism5;
there is also a farther subdivision of them in e very figllI\
arising from the quantity and quality, as the;, rare calle“
of the propositions
By quantity we mean the consioe.
ation of propositions as universal or particular ; by 1u<iA
ty as affirmative or negative.
Now as in all the seV . h
dispositions of the middle term, the propositions, of
a syllogism consists, may be either universal or Part*c0f
lar, affirmative or negative ; the due determination ^
these, and so putting them together as the laws of af£
mentation require, constitute what logicians call 1
moods of syllogisms.
Of these moods there are adete
minate number to every figure, including all the poss1
ways in which propositions differing in quantity or fu
lity can be combined, according to any disposition °\l, e
middle term, in order to arrive at a just conclusion.
. #
shortness of the present work will not allow of enter!jg.
into a more particular description of these several ^
tinctions and divisions. I shall therefore content nVT*f,„
with referring the reader to the Port Royal art oj ^
tug, where he will find the moods and figures of sy ^
gisms distinctly explained, and the rules proper to ea
very neatly demonstrated.
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SECTION III.
Foundation of the other Divisions of Syllogisms.

R The division of syllogisms, according to mood and
jj&bre respects those especially, which are known by
I e name of plain simple syllogisms ; that is, which are
^nded to three propositions, all simple, and where the
**tremes and middie term are connected, according to
rules laid down above. But as the mind is not tied
°wn to any one precise form of reasoning,but sometimes
*Pakes use of more, sometimes of fewer premises, and
^ften takes in compound and conditional propositions, it
Jay not ke amiss to take notice of the different forms
^eHved from this source, and explain the rules by which
mind conducts itself in the use of them.
SECTION IV.
Conditional Syllogisms.

When, in any syllogism, the major is a conditional
©^Position, the syllogism itself is termed conditional.
^hus :
If there is a God, he ought to be worshipped.
Hut there is a God :
Therefore he ought to be worshipped.

ln this example, the major or first proposition, is, we
conditional, and therefore the syllogism ilsell is also
lhe kind called by that name. And here we are to obtei'Ve, that all conditional propositions are made up of
distinct parts ; one expressing the condition upon
hjch the predicate agrees or disagrees with the subject,
: .lp this now before us, if there is a God; the other
°ining or disjoining the said predicate and subject, as!
he ought to be worshi/ified. The first of these parts,
^ that which implies the condition, is called the anteceseconch where we join or disjoin the predicate
d subject, has the name of the consequent.
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SECTION V.

Ground of Illation in conditional SyllogismsThese things explained, we are farther to observe
that in all propositions of this kind, supposing them to
exact in point of form, the relation between the antece'
dent and consequent, must ever be true and real; that
is, the antecedent must always contain some certain
genuine condition which necessarily implies the consc'
quent; for otherwise, the proposition itself will be
and therefore ought not to be admitted into our reaso*1'
ings. Hence it follows, that when any conditional P1^
position is assumed, if we admit the antecedent of t*1*
proposition, we must, at the same time, necessarily
mit the consequent: but if we reject the consequent? *c
are, in like manner, bound to reject also the antecedent
For as the antecedent always expresses some condit^
which necessarily implies the truth of the consequent
by admitting the antecedent, we allow of that condit*0!”
and therefore ought also to admit the consequent.
like manner, if it appears that the consequent ought ,
be rejected, the antecedent evidently must be so to°j.
because, as we just now demonstrated, the admitting0
the antecedent would necessarily imply the admi*8*0
also of the consequent.
SECTION VI.

The two Moods of Conditional Syllogism.
From what has been said, it appears, that there
two ways of arguing in hypothetical syllogism,
c
lead to a certain and unavoidable conclusion. For as ^
major is always a conditional proposition, consisting
an antecedent and a consequent; if the minor admits tl^
antecedent, it is plain, that the conclusion must add1
the consequent. This is called arguing from the adfl1’
sion of the antecedent to the admission of the conseqUe
and constitutes that mood or species of hypothetical s;
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Agisms, which is distinguished in the schools by the
narne of the modus /wnens, inasmuch as by it the whole
?0l*ditional proposition, both antecedent and consequent,
ls established. Thus,
If God is infinitely wise, and acts with perfect freedom, he
d°es nothing but what is best.
But God is infinitely wise, and acts with perfect freedom :
, Therefore he does nothing but what is best.
Here we see kthe antecedent or first part of the con¬
ditional proposition is established in the minor, and the
^sequent or second part in the conclusion ; whence
syllogism itself is an example of the modus fionens.
«ut if now we on the contrary suppose, that the tninor
Ejects the consequent, then it is apparent, that the coll¬
ision must also reject the antecedent. In this case we
Ure said to argue from the removal of the consequent to
i removal of the antecedent; and the particular mood
0r species of syllogism thence arising is called by lo¬
gicians the modus tollens ; because in it, both antece¬
dent and consequent are rejected or taken away, as apDears by the following example :
If God were not a Being of infinite goodness, neither would
consult the happiness of his creatures.
Hut God does consult the happiness of his creatures :
Therefore he is a Being of infinite goodness.
SECTION VII.

They include all the Legitimate Ways of Arguing.
I'hese two species take in the whole class of conditional
7llo£isms, and include all the possible ways of arguing
[‘‘at lead to a legitimate conclusion ; because we cannot
proceed by a contrary process of reasoning, that is,
lr°m the removal of the antecedent to the removal of the
^hsequem, or from the establishing of the consequent to
. e establishing of the antecedent. For although the anlCcedent always expresses some real condition, which,
°nce admitted, necessarily implies the consequent, yet it

172

ELEMENTS OF LOGIC.

does not follow, that there is therefore no other condition*
and if so, then, after removing the antecedent, the con¬
sequent may still hold, because of some other determine'
tion that infers it. When we say : If a stone is expose*
some time to the rays of the sun, it will contract a certain
degree oj heat j the proposition is certainly true, and, admining the antecedent, we must also admit the conse¬
quent. But as there are other ways by which a stonc
may gather heat, it will not follow from the ceasing of tbc
before-mentioned condition, that therefore the consC'
quent cannot take place. In other words, we cannot tfgue, but the stone has not been exposed to the rays of thf
sun; therefore neither has it any degree of heat; inas¬
much as there are a great many other ways by which
heat might have been communicated to it. And if 'v6
cannot argue from the removal of the antecedent to the
removal of the consequent, no more can we from the admission of the consequent to the admission of the ante¬
cedent. Because, as the consequent may flow front /
great variety of different suppositions, the allowing ofi£
does not determine the precise supposition, but only that
some of them must take place. Thus in the foregoing?
propositions, if a stone is exposed some time to the ra'j*
of th e sun, it will contract a certain degree of heat: ad¬
mitting the consequent, viz. that it has contracted a
tain degree of heat, we are not therefore bound to admi£
the antecedent, that it has been some time exposed to
rays of the sun; because there are many other caitseS
whence that heat may have proceeded. These two vva/s
of arguing, therefore, hold not in conditional syll0'
gisms. Indeed, where the antecedent expresses the old/
condition on which the consequent takes place, there thc/
may be applied with safety ; because, wherever that con¬
dition is not, we are sure that neither can the conscqiient
be, and so may argue from the removal of the one to the
removal of the other ; as, on thc contrary, wherever the
consequent holds, it is certain that the condition must
take place ; which shows, that by establishing the conse¬
quent, we at the same time establish the antecedent.
as it is a very particular case, and that happens but sel-
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j?°m> it cannot be extended into a general rule, and there.ope affords not any steady and universal ground of reasonupon the two foregoing suppositions.
SECTION VIII.

T/ie manner of Arguing in Disjunctive Syllogistna.
As from the major's being a conditional proposition,
}Ve obtain the species of conditional syllogisms; so where
*3 a disjunctive proposition, the syllogism, to which
belongs, is called disjunctive, as in the following ex“Uipic .
The world is either self-existent, or the work of some finite
p °f some infinite being.
hut it is not self-existent, nor the work of a finite being:
therefore it is the work of an infinite being.

Now a disjunctive proposition is that where of scvcpredicates we affirm one necessarily to belong to the
Object, to the exclusion of all the rest, but leave that
jocular one undetermined. Hence it follows that as
s°°n as we determine the particular predicate, all the rest
of course to be rejected ; or if we reject all the pre¬
dates but one, that one necessarily takes place. When,
hereiore, in a disjunctive syllogism, the several predi?.atcs are enumerated in the major—if the minor establshes any one of these predicates, the conclusion ought
0 remove all the vest; or if, in the minor, all the prediCates but one are removed, the conclusion must necesS^rily establish that one. Thus in the disjunctive syllo&lstn given above, the major affirms one of three predi^es to belong to the earth, viz. self-existence, or that it
the work of a finite or that it is the work of an infinite
Jl.nS' Two of these predicates arc removed in the
o»or, viz. self-existence, and the work of a finite being.
5*ence the conclusion necessarily ascribes to it the third
predicate, and affirms, that it is the work of an infinite
^nS
If now we give the syllogism another turn, inso^Uch that the minor may establish one of the predicates,
r 2
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by affirming the earth to be the production of an infi»ite
being—then the conclusion must remove the other t*0*
asserting it to be neither self-existent, nor the work of*
finite being.
These are the forms of reasoning in th*9
species of syllogisms, the justness of which appears a1
first signt; and that there c..n be no other, is evident
the very nature of a disjunctive proposition.
SECTION IX.
Imperfect or mutilated Syllogisms.

In the several kinds of syllogisms hitherto mention^
vre muy observe, that the parts are complete ; that is, W
three propositions of which they consist are represent^
in form. But it often happens, that some one of the p1^
mises is not only an evident truth, but also familiar, a?®
in the minds of all men ; in which case it is usually on1*1'
ted, whereby we have an imperfect syllogism, that see*1*5,
to be made up of only two propositions. Should we, ^
instance, argue in this manner:
Every man is mortal:
Therefore every king

is

mortal:

the syllogism appears to be imperfect, as consisting bU*
of two propositions ; yet it is really complete, only the ^
nor [every king is a man] is omitted and left to the ve»Ae
to supply, as being a proposition so familiar and ovid6*1''
that it cannot escape him.
section x.
Enthymemea.

These seemingly imperfect syllogisms are called e*\
thymemes, and occur very frequently in reasoning, esp6'
ciaily where it makes a part of common conversat*^
Nay, there is a particular elegance in them, because
displaying the argument in all its parts they leave sod*
what to the exercise and invention of the mind. By tb
weans we are put upon exerting ourselves, and seen*

ELEMENTS OF LOGIC.

175

*j\ar® in the discovery of what is proposed to us. Now,
ais is the great secret of fine writing, so to frame and
Put together our thoughts, as to give lull play to the rea,er s imagination, and draw him insensibly into our very
le'vs and course of reasoning. This gives a pleasure
ot unlike to that which the author himself feels in comP^sing. ft besides shortens discourse, and adds a cer^in force and liveliness to our arguments, when the
°rds in which they are conveyed, favour the natural
Quickness of the mind in its operations, and a single exPre!>sion is left to exhibit a w hole train of thoughts.
SECTION XI.

Ground of Reasoning in immediate Consequences.
But there is another species of reasoning with two pro¬
positions, which seems to be complete in itself, and
here we admit the conclusion, w ithout supposing any
acit or suppressed judgment in the mind, lrom which it
?^ows sylogistically. This happens between proposi[°ns where the connexion is such, that the admission of
one, necessarily, and at the first sight implies the adj^ssion also of the other. For if it so falls out, that the
Proposition, on which the other depends, is self-evident,
c content ourselves with barely affirming it, and infer
^t other by a direct conclusion. Thus, by admitting an
niversal proposition, we are forced also to admit of all
ue particular propositions comprehended under it, this
be‘ng the very condition that constitutes a proposition
Universal. If then that universal proposition chances to
be self.evi(ient, the particular ones follow of course, with?Ut any farther train of reasoning. Whoever allows, for
^stance, that things equal to one and the same thing are
?Ual to one another, must at the same time allow, that
y°triangles, each equal to a square whose side is three
are ^0 equal between themselves. This argu¬
ment therefore,
equal to one and the same thing, are equal to one
•other;
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Therefore those two triangles, each equal to the square o* *
line of three inches, are equal between themselves,

is complete in its kind, and contains all that is necessary
towards a just and legitimate conclusion. For the
or universal proposition is self-evident, and therefore re'
quires no farther proof. And as the truth of the partied
lar is inseparably connected with that of the univei’8®’
it follows from it by an obvious and unavoidable co1)5C
quence.
SECTION XII.
All reducible to Syllogisms of some one form or olhcr'

Now in all cases of this kind, where propositions
deduced one from another, on account of a known
evident connexion, we are said to reason by immtdi^
consequence.
Such a coherence of propositions, mat11'
fest at first sight, and forcing itself upon the mind. ^
quently occurs in reasoning. Logicians have explalfie.t
at some length, the several suppositions upon which 1
takes place, and allow of all immediate consequences d1*1
follow in conformity to them. It is, however, observable
that these arguments, though seemingly complete, bf*
cause die conclusion follows necessarily from the sing1®
proposition that goes before, may yet be considered *
real ent/iymemesy whose major, which is a conditio*1’^
proposition, is wanting. The syllogism but just mention
ed, when represented according to this view, will run a
follows:
f If things equal to one and the same thing are equal
another ; these two triangles, each equal to a square
side is three inches, are also equal between themselves.
But things equal to one and the same thing, are equal
another:
Therefore also these triangles, &c. are equal between
selves.

to
W’h

0
’1

c

to o
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This observation will be found to hold in all immc^
ate consequences whatsoever, insomuch that they are
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Bu n,° m?r?tnan enthymemcs of hypothetical syllogisms,
jk 1 taen it is particular to them, that the ground on which
• conclusion rests, namely, its coherence with the mif
°f itself apparent, and seen immediately to flow
t
rules and reasons of logic. As it is, therefore,
th ,rety unnecessary to express a self-evident connexion,
major, whose office that is, is constantly omitted ;
and seems so very little needful to enforce the conasion, as to be accounted commonly no part of the ar* ^ent at all. It must indeed be owned, that the foreimmediate consequence might have been reduced
simple, as well as an hypothetical syllogism. This
i *>e evident to any one who gives himself the trouble
k ^ke the experiment. But it is not my design toenc.r farther into these niceties, what has been said suffito show, that all arguments consisting of but two
^.Positions, are real enthymemes, and reducible to confl¬
ict6 syllogisms of some one form or other. As, thereCe’ the ground on which the conclusion rests, must
be always the same with that of the syllogisms to
lch they belong, we have here an universal criterion,
af Cl>eby at all times to ascertain the justness and validity
°Ur reasonings in this way.
SECTION XIII.
A Sorites of plain simple Syllogisms.

heT*1? next species of reasoning we shall take notice of
,e’ is what is commonly known by the name of a sorites.
h lls is a way of arguing, in which a great number of
0^Positions are so linked together, that the predicate of
in? becomes continually the subject of the next follow&etk,1"til 1 *ast a conciuslon is formed, by bringing tosubject °f the first proposition and the predie of the last Of this kind is the following argument:
is omnipotent.
jjn omnipotent being can do every thing possible.
volv ll‘ut can ^0 every thing possible, can do whatever in, Cs not a contrad ction.

let efore God can do whatever involves not a contradiction.
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This particular combination of propositions may t
continued to any length we please, without in the lea*
weakening the ground upon which the conclusion res j
The reason is, because the sorites itself may be resol'e
into as many simple syllogisms as there are middle ter,r1
in it; where this is found universally to hold, that
such a resolution is made, and the syllogisms are P*aCfe
in train, the conclusion of the last in the series is alsot^
conclusion of the sorites. This kind of argument, thef
fore, as it serves to unite several syllogisms into °n ’
must stand upon the same foundation with the syllogis01
of which it consists ; and is, indeed, properly speakjhlP
no other than a compendious way of reasoning syllog*s e
cally. Any one may be satisfied of this at pleasure, i*
but takes the trouble of resolving the foregoing sol'd ^
into two distinct syllogisms. For he will there find, v*
he arrives at the same conclusion, and that, too, by ^
very same train of thinking, but with abundantly &0*
words, and the addition of two superfluous propositi011
SECTION XIV.

A Sorites of Hypothetical Syllogisms.
Vfi

What is here said of plain simple propositions, m»y .
well applied to those that are conditional; that is> ^
number of them may be so joined together in a scr1
that the consequent of one, shall become continually
antecedent of the next following; in which case, by
u
lishing the antecedent of the first proposition, we cstabl*
the consequent of the last, or by removing the last c°^
sequent, remove also the first antecedent. This "ra)r
reasoning is exemplified in the following argument •

**11

If we love any person, all emotions of hatred towards h

cease.
0t
If all emotions of hatred towards a person cease, we can
rejoice in his misfortunes.
.
If we rejoice not in his misfortunes, we certainly wish
bo injury

Therefore if we love a person, we wish him no injury
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^ ^ *s evident that this sorites, as well as the last, may
^ resolved into a series of distinct syllogisms, with this
^ v difference, that here the syllogisms are all condi0,ial. But as the conclusion of the last syllogism in the
®rtes is the same with the conclusion of the sorites, it is
j f'n> that this also is a compendious way of reasoning,
hose evidence arises from the evidence of the several
syllogisms into which it may be resolved.
section xv.
The Ground of Reasoning by Induction.

^ come now to that kind of argument, which logicians
\vi!- Eduction ; in order to the l ight understanding of
. hich, it will be necessary to observe, that our general
Cas are for the most part capable of various subdivions> Thus the idea of the lowest species may be subv*ded into its several individuals ; the idea of any geJ*s> into the different species it comprehends; and so
the rest. If then we suppose this distribution to be
j
made, and so as to take in the whole extent of the
jjje? to which it belongs ; then it is plain, that all the subo Vlsions or parts of any idea taken together constitute
s at whole idea. Thus the several individuals of any
jJP^cies taken together constitute the whole species, and
the various species comprehended under any genus,
up the whole genus. This being allowed, it is ap8u|C ■lt’
whatsoever may be affirmed of all the several
^divisions and classes of any idea, ought to be affirml
the whole general idea to which these subdivisions
a 0,1g. What may be affirmed of all the individuals of
tvh S^ec'e8’ may he affirmed of the whole species ; and
may be affirmed of all the species of any genus,
tj. y aiso be affirmed of the whole genus ; because, all
Individuals, taken together, are the same with, the
m* Cles- and all the species taken together, the same with
ne genus.
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SECTION XVI.
The Form and Structure of an Argument by Induct*0’1'

This way of arguing, where we infer universally cC^>
ccroing any idea, what we had before affirmed or deni®
separately, of all its several subdivisions and part5’1,
called reasoning by induction. Thus, if we suppose tn
whole tribe of animals, subdivided into men, beasts, bir®*
insects, and fishes, and then reason concerning them aft®,
this manner : All men have a power of beginning moti°
all beasts, birds, and insects, have a power of beginnW
motion i all fishes have a power of beginning motiQli\
therfere all animals have a power of beginning motion‘

The argument is an induction. When the subdivision
are just- so as to take in the whole general idea, and t*’
enumeration is perfect, that is, extends to all and eveC
of the inferior classes or parts ; there the induction }
complete, and the manner of reasoning by indued0111
apparently conclusive.
SECTION XVII.
The Ground of Argumentation in a Dilemma.

The last species of syllogisms I shall take notice oft
this chapter, is that commonly distinguished by the n«n'g
of a dilemma. A dilemma is an argument by which f
endeavour to prove the absurdity or falsehood of soff
assertion. In order to this we assume a conditional P*
position ; the antecedent of which is the assertion to
disproved, and the consequent a disjunctive propositi®
enumerating all the possible suppositions upon "hi®, j
that assertion can take place. If then it appears, that f
these several suppositions ought to be rejected, it is pla,r*
that the antecedent, or assertion itself, must be so to®
When, therefore, such a proposition as that before rf
tioned, is made the major of any syllogism—if the niin°u
rejects all the suppositions contained in the consequ?0^
it follows necessarily, that the conclusion ought to i’eJc

|
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!ie antecedent, which, as we have said, is the very asserh°n to be disproved. This particular way of arguing, is
bat which logicians call a dilemma ; and from the ac^Kint here given of it, it appears, that we may in general
^fine it to be an hypothetical syllogism, where the conseVUent of the major is a disjunctive proposition, which is
Wholly taken away or removed in the minor. Of this kind
ls the following :
If God did not create the world perfect in its kind, it must
Ilher proceed from want of inclination, or from want of power.
. hut it could not proceed either from want of inclination, or
r°m want of power.
. Therefore he created the world perfect in its kind. Or, -which
x* the same thing : ’Tis absurd to say that he did not create the
^°dd perfect in its kind.

SECTION XVIII.
An universal Description of it.

The nature then of a dilemma is universally this. The
is a conditional proposition, whose consequent
c°htains all the several suppositions upon which the
ar>tecedent can take place. As therefore these sup¬
positions are wholly removed in the minor, it is evident,
{hat the antecedent must be so too ; insomuch that we
here always argue from the removal of the consequent
I
to the removal of the antecedent. That is, a dilemma is
I
argument, in the modus tollens of hypothetical syllo£>nis, as logicians love to speak. Hence it is plain, that
.^e antecedent of the major is an affirmative proposi!'°n, the conclusion of the dilemma will be negative ; but
{fit be a negative proposition, the conclusion will be af?rtnative. I cannot dismiss the subject without observ{h£, that as there is something very curious and enter^i'ling in the structure of a dilemma, so is it a manner
°r reasoning that occurs frequently in mathematical de¬
monstrations. Nothing is more common with Iiuclid,
^hen about to show the equality of two given figures, or,
'vhich is the same thing, to prove the absurdity ot assert*l*jnr

i
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ing them unequal; nothing, I say, is more common with
him, than to assume, that if the one is not equal to tbt
other, it must be either greater or less : and having d®'
stroyed both these suppositions, upon which alone thc
assertion can stand, he thence very naturally infers, tha1
the assertion itself is false. Now, this is precisely the reft'
soning of a dilemma, and in every step coincides with th6
frame and composition of that argument, as we have de¬
scribed it above.

CHAP. V.
OF DEMONSTRATION.

SECTION i.
Of Reasoning by a Concatenation of Syllogisms.
Having dispatched what seemed necessary to be said
with regard to the forms of syllogisms, we now proceed
to supply their use and application in reasoning.
have seen, that in all the different appearances they put
on, we still arrive at a just and legitimate conclusion'
Now, it often happens, that the conclusion of one syU0*
gism becomes a previous proposition in another, by whi^1
means great numbers of them are sometimes linked to¬
gether in a series, and truths are made to follow one ano¬
ther in train. And as in such a concatenation of syll0'
gisms, all the various ways of reasoning that are truly
conclusive, may be with safety introduced ; hence itlS
plain, that in deducing any truth from its first principle
especially when it lies at a considerable distance lion1
them, we arc at liberty to combine all the several kinds
of arguments above explained, according as they
found best to suit the end and purpose of our inquiries*
When a proposition is thus, by means of syllogisms, col¬
lected from others more evident and known, it is said to
bt proved; so that we may in the general defined
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to be a syllogism, or series of
Wogisms, collecting that proposition from known and
evident truths. But more particularly, if the syllogisms,
which the proof consists, admit of no premises but de¬
finitions, self-evident truths, and propositions already
^ablished, then is the argument so constituted called a
nonstration ; whereby it appears, that demonstrations
are ultimately founded on definitions and self-evident
Propositions.

t'roof of a firofiosition,

SECTION II.
All Syllogisms whatsoever reducible to the first Figure.

But as a demonstration oft-times consists of a long
jhain of proofs, where all the various ways of arguing
nave place, and where the ground of evidence must of
J°Urse be different in different parts, agreeably to the
0rm of the argument made use of; it may not perhaps
ue unacceptable, if we here endeavour to reduce the evi¬
dence of demonstration to one simple principle, whence,
a sure and unalterable foundation, the certainty of it
in all cases be derived. In order to this we must
bl'st observe, that all syllogisms whatsoever, whether
impound, multiform, or defective, are reducible to plain
&!u\pie syllogisms in some one of the four figures. But
l'Us is not all. Syllogisms of the first figure in particular
admit of all possible conclusions: that is, any proposition
Whatsoever, whether an universal affirmative, or univerSal negative, a particular affirmative or particular nega¬
te, (which four-fold division, as we have already demonStated in the second part, embraces all their varieties)
aUy one, l say, of these may be inferred, by virtue of
s°me syllogism in the first figure. By this means it hap¬
tens, that the syllogisms of all the other figures are re¬
ducible also to syllogisms of the first figure, and may be
^unsidered as standing on the same foundation with them.
We cannot here demonstrate and explain the manner of
this reduction, because it would too much swell the bulk
this treatise. It is enough to take notice, that the
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thing is universally known and allowed among logician5'
to whose writings we reier such as desire further satisfe?'
tion in this matter. This then being laid clown, it !s
plain, that any demonstration whatsoever may be con*1'
deredas composed of a series of syllogisms, all in the
figure
For since all the syllogisms, that enter the de|.
monsuation, are reduced to syllogisms of someone
the. four figures, and since the syllogisms of all the othel
figures are further reducible to syllogisms of the fi'st
figure, it is evident, that the whole dc monstration may &6
resolved it to a series of these last syllogisms.
Letu9
now, il possible, discover the ground upon which the co°y
elusion rests, in syllogisms of the first figure ; becaus0’
by so doing, we shall come at an universal principle
certainty, whence the evidence of all demonstrations,i(i
all their parts, may be ultimately derived.

0

section hi.
The Ground of Reasoning in the first Figure.

The rules then of the first figure are briefly these. Th®
middle term is the subject of the major proposition, 8*.
the predicate of the minor. The major is always an un1'
versal proposition, and the minor always affirmative. ket
us now see what effect these rules will have in reasoning
The major is an universal proposition, of which the i»W
die term is the subject, and the /iredicate of the conclu^0*
the predicate. Hence it appears, that in the major, ^
predicate of the conclusion is always affirmed or deni£tl
universally of the middle term. Again, the minor is &
affirmative proposition, whereof the subject (f the cOP
elusion is the subject, and the middle term the predict^0'
Here then the middle term is affirmed of the subject of W
conclusion, that is, the subject of the conclusion li
affirmed to be comprehended under, or to make &
part of the middle term.
thus then we see
is done in the premises of a syllogism of the fif5
figure. The predicate of the conclusion is universal*/
affirmed or denied of some idea. The subject of the c°n'
elusion is affirmed to be, or to make a part of that ide3'
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^ence it naturally and unavoidably follows, that the preduatc of the conclusion ought to bo affirmed or denied of
subject. To illustrate this by an example, we shall
resume one of the syllogisms of the first chapter:
Every creature possessed of reason and liberty, is accounta°le fop I,is actions.
Man is a creature possessed of reason and liberty :
Therefore man is accountable for his actions.

Here, in the first proposition, the predicate of the con¬
tusion, accountablenessy is affirmed of all creatures that
''are reason and liberty. Again, in the second proposit'on, man, the subject of the conclusion, is affirmed to be,
0r to make a part of this class of creatures. Hence the
inclusion necessarily and unavoidably follows, viz. that
"tan is accountable for his actions.
I say this follows ne¬
cessarily and unavoidably. Because, if reason and liberty
that which constitutes a creature accountable, and man
has reason and liberty, it is plain lie has that which con¬
futes him accountable. In like manner, where the maj0r is a negative proposition, or denies the predicate of
tf*e conclusion universally of the middle term ; as the mi*0r always asserts the subject of the conclusion to be or
“take a part of that middle term, it is no less evident, that
Jhc predicate of the conclusion ought in this case to be
?cnied of the subject. So that the ground of reasoning,
all syllogisms of the first figure is manifestly this:
Whatever may be affirmed universally of any idea may be
Affirmed of every or any number of particulars compre^ded under that idea.

And again :

Whatever may be

^pfied universally of any idea, may be in like manner de-

These
tw° propositions are called by logicians the dictum de
i and dictum de nullo, and are indeed the great princiPles of syllogistic reasoning ; inasmuch as all conclusions
Whatsoever, either rest immediately upon them, or upon
Propositions deduced from them.
But what adds greaty to their value is, that they are really self-evident truths,
such as we cannot gainsay, without running into an
**fd of every or any number of its individuals.
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express contradiction. To affirm, for instance, that
man is perfect, and yet argue that some men are perfect!
or to say that all men are mortal, and yet that some nitn
are not mortal, is to assert a thing to he and not to be
the same time.
SECTION iv.

,

Demonstration an Infallible Guide to Truth and
Certainty.

And now I think we are sufficiently authorized to af¬
firm, that in all syllogisms of the first figure, if the PrCj
mites are true, the conclusion must needs be true.
If
be true that the predicate of the conclusion, whether a*'
firmative or negative, agrees universally to some idea-^"
and if it be also true, that the subject of the conclusion »3
a part of or comprehended under that idea ; then it neces¬
sarily follows, that the predicate of the conclusion agree*
also to the subject. For to assert the contrary, would 1)6
to run counter to some one of the two principles befo^
established ; that is, it would be to maintain an evident
contradiction. And thus we are come at last to the pod1
we have been all along endeavouring to establish, name'
ly, that every proposition, which can be demonstrated
is necessarily true. For as every demonstration may &
resolved into a series of syllogisms, all in the first figui'e»
and as in any one of these syllogisms, if the premises a**
true, the conclusion must needs be so too : it evidently
follows, that if all the several premises are true, all tb°
several conclusions are so, and consequently the cond0'
sion also of the last syllogism, which is always the prop0'
sition to be demonstrated.
Now that all the premises °*
a demonstration are true, will easily appear, from tb°
very nature and definition of that form of reasoning- ^
demonstration, as we have said, is a series of syllogiso18*
all whose premises are either definitions, self-evident
truths, or propositions already established
Definition5
are identical propositions, wherein we connect the d«'
scription of an idea with the name by which wc choose t°
have that idea called j and therefore as to their truth
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lerc can be no dispute. Self-evident propositions ap¬
pear true of themselves, and leave no doubt or uncertain¬
ly in the mind. Propositions before establised, are no
^her than conclusions, gained by one or more steps from
^finitions and self-evident principles ; that is, from true
Remises, and therefore must needs be true. Whence
the previous propositions of a demonstration, being,
''e see, manifestly true, the last conclusion, or proposil0,i to be demonstrated, must be so too. So that demonnation not only leads to certain truth, but we have here a
j‘ear view of the ground and foundation of that certainty.
°i'as in demonstrating, we may be said to do nothing
ni0re than combine a series of syllogisms together, all
'esting on the same bottom ; it is plain, that one uniform
£rt>Und of certainty runs through the whole, and that the
^elusions are every where built upon some one of the
'v° principles before established, as the foundation of all
reasoning. These two principles are easily reduced
lnt<>one, and may be expressed thus : Whatever ftrediCQte, whether affirmative or negative, agrees universally
to bny idea, the same must needs agree to every or any
r of individuals comprehended under

that idea.

^nd thus at length we have, according to our first design,
educed the certainty of demonstration to one simple and
^iversal principle, which carries its own evidence along
^Uh it, and which is, indeed, the ultimate foundation of
syllogistic reasoning.
section

v.

rules of Logic furnish a sufficient criterion for the
distinguishing between Truth and Falsehood.

demonstration, therefore, serving as an infallible guide
® h'Uth, and standing on so sure and unalterable a basis,
e may now venture to assert, what I doubt not will appar a paradox to many, namely, that the rules of logic
tUr»ish a sufficient criterion for the distinguishing be^een truth and falsehood. For since every proposition
^ can be demonstrated is necessarily true, he is able
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to distinguish truth from falsehood, who can with certain
ty judge when a proposition is duly demonstrated. N0*
a demonstration is, as we have said, nothing more than*
concatenation of syllogisms, all whose premises arede*1'
nitions, self-evident truths, or propositions previously eS”
tablished. To judge, therefore, of the validity of a
monstration, we must be able to distinguish whether t*16
definitions that enter it are genuine, and truly descript
of the ideas they are meant to exhibit; whether the p1"0*
positions assumed without proof as intuitive truths, h*vC
really that seif-evidence to which they lay claim ; whe'
ther the syllogisms are drawn up in due form, and agr^'
able to the laws of argumentation ; in fine, whethef
they are combined together in a just and orderly mannef’
so that no demonstrable propositions serve any where i,s
premises, unless they are conclusions of previous syl*0'
gisms. Now it is the business of logic in explaining tl,(j
several operations of the mind, fully to instruct us inu*
these points. It teaches the nature and end of definition8’
and lays down the rules by which they ought to be ft*,
med. It unfolds the several species of propositions,
distinguishes the self-evident from the demonstrable- *
delineates also the different forms of syllogisms, and
plains the laws of argumentation proper to each. In fine’
it describes the mannerof combining syllogisms, so as tb*
they may forma train of reasoning, and lead to the sUc'
cessive discovery of truth The precepts of logic, thcre'
fore, as they enable us to judge with certainty, when *
proposition is duly demonstrated, furnish a sure criteri0*’
for distinguishing between truth and falsehood.
SECTION VI.
And extending to all Cases where a certain Knowlf4^£
of Truth is attainable.

But perhaps it may be objected, that demonstration J
thing very rare and uncommon, as being the prerogat,v
of but a few sciences, and therefore the criterion he*
given can be of no great use. I answer that wherever hr
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the bare contemplation of our ideas, truth is discoverable,
there also demonstration may be obtained. Now thai I
think is an abundantly sufficient criterion, whi; h enables
Us to judge with certainty, in all cases where the know¬
ledge ot truth comes within our reach ; for with discove¬
rs that lie beyond the limits of the human mind we have
Pr°perly no business nor concernment. When a pioposttion is demonstrated, we are certain of its truth
When,
°h the contrary, our ideas are such as have no visible
Connexion or repugnance, and therefore furnish not the
proper means of tracing their agreement or disagreemen t,
there we are sure that knowledge, scientifical knowledge
1 mean, is not attainable. But where there is some form¬
ation of reasoning, which yet amounts not to the full evi¬
dence of demonstration, there the precepts of logic, by
Aching us to determine aright of the degree ot proof,
and of what is still wanting to render it full and complete,
Suable us to make a due estimate of the measures, of
Probability, and to proportion our assent to the grounds
oil which the proposition stands. And this is all we can
Possibly arrive at, or even so much as hope for, in the ex¬
ercise of faculties so imperfect and limited as ours, r or
it were the height of folly, to expect a criterion that
Should enable us to distinguish truth trom falsehood,
in cases where a certain knowledge of truth is not at¬
tainable.
SECTION VII.
The

Distinction

of

Demonstration into direct and
indirect.

We have now done with what regards the ground and
Evidence of demonstration ; but before we conclude this
chapter it may not be improper to take notice of the dis¬
tinction of it into direct and indirect. A direct demonstra¬
tion is when beginning with definitions, self-evident pioP0sitions, or known and allowed truths, we form a train
®f syllogisms, and combine them in an orderly manner,
Continuing the series through a variety of successive
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steps, until at last we arrive at a syllogism, whose cond11'
sion is the proposition to be demonstrated. Proofs
this kind leave no doubt or uncertainty behind them ; be'
cause all the several premises being true, the conclusion*
must be so too, and of course the very last conclusion*
or proposition to be proved. 1 shall not, therefore, »p?
farther enlarge upon this method of demonstrating ; hav’'
ing, I hope, sufficiently explained it in the foregoing P?1*
of this chapter, and shown wherein the force and valid1?
of it lies. The other species of demonstration is the *7i'
direct, or as it is sometimes called, the afiological.
^he
manner of proceeding here is, by assuming a propositi°n
which directly contradicts that we mean to demonstrate
and thence by a continued train of reasoning, in the W#
of a direct demonstration, deducing some absurdity
manifest untruth. For hereupon we conclude that de
proposition assumed was false, and thence again, by a°
immediate consequence, that the proposition to be de'
monstrated is true. Thus Euclid, in his third book, bc'
ing to demonstrate, that circles which touch one anoth&
inwardly have not the same centre
assumes the dii’eC,
contrary to this, viz. that they have the same centre ; apd
hence by an evident train of reasoning, proves, that a paf
is equal to the whole.
The supposition therefore leadip£
to the absurdity he concludes to be false, viz. that cird(S
touching one another inwardly have the same centre, app
thence again immediately infers, that they have not tfif

,*

same centre.

SECTION VIII.
Ground of Reasoning in indirect Demonstrations.

Now because this manner of demonstration is account'
ed by some not altogether so clear and satisfactory, noi‘t0
come up to that full degree of evidence which we mee^
with in the direct way of proof; I shall, therefore, eP'
deavour here to give a particular illustration of it, and
show that it equally with the other leads to truth and ccr
tainty. In order to this, we must observe, that two pr°'
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^sitions arc said to be contradictor;> one of another, when
y*. u hicli ;s asserted 10 be in the one, is asserted not to
t ln
other. Thus the propositions—circles that
H c/l 0ne another inwardly have the saute centre—and
e Cll‘s ‘hat touch one another inwardly have not the same
jl ^*5“~*are contradictories ; because the second asserts
direct contrary of what is asserted in tiie first. Now
‘ contradictory propositions, this holds universally,
*aFi°ne
tliern *s necessarily true, and the other neces0nUy false. For if it be true, that circles which touch
pother inwardly have not the same centre, it is unaIdably false that they have the same centre
On the
|er hand, if it be false that they have the same centre,
ls necessarily true that they have not the same centre.
therefore, it is impossible for them to be both true
both false at the same time, it unavoidably follows, that
•j*..ls necessarily true, and the other necessarily false.
. ls then being allowed, which is indeed self-evident, if
two contradictory propositions are assumed, and one
to

can
a c*ear tra*n °f reasoning be demonstrated
be false, it necessarily follows that the other is true.
V,as llie one *s necessarily true, and the other neces^ v false, when we come to discover which is the false
position, we thereby also know the other to be true.
SECTION IX.
direct Demonstrations a sure Guide to Certainly.

,^ow this is precisely the manner of an indirect de^j. ^strati°n, as is evident from the accout given of it
^ v’e* For there we assume a proposition which diiJ'X contradicts that we mean to demonstrate, and havHj” “y a continued series of proofs, shown it to be false,
be Cc infer that its contradictory, or the proposition to
*i ^monstrated, is true. As therefore this last concluls cei’tain and unavoidable, let us next inquire, after
t>f
banner we conic to be satisfied of the falsehood
assumed proposition, that so no possible doubt may
as to the force and validity of demonstrations of
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this kind. The manner, then, is plainly this : Bcginn'n$>
with the assumed proposition, we, by the help of den'1^
lions, self-evident truths, or propositions already esta
lished, continue a series of reasoning, in the way of a ^
rect demonstration, until at length we arrive at some »
surdity or known falsehood. Thus Euclid, in the ex&
pie before mentioned, from the supposition that cii’cl
touching one another inwardly have the same centre. ‘
duces, that a fiart in equal to the whole. Since, thereto
by a due and orderly process of reasoning, we come
last to a false conclusion, it is manifest that all the Pr^
mises cannot be true. For were all the premises ti’u^
the last conclusion must be so too, by what has been beio
demonstrated. Now, as to all the other premises
j
use of in the course of reasoning, they are manifest *1 ^
known truths by supposition, as being either definit'0
self-evident propositions, or truths established. The ^
sumed proposition is that only as to which any doubt
uncertainty remains That alone, therefore, can be
and indeed, from what has been already shown, must
avoidably be so. And thus we see, that in indirect j
monstrations, two contradictory propositions being ’
down, one of which is demonstrated to be false, the ot*1
which is always the proposition to be proved, mustneC
sarily be true ; so that here, as well as in the direct *
of proof, we arrive at a clear and satisfactory knowle »
of truth.
section x.
jt particular Case of Indirect DemonstrationThis is universally the method of reasoning in all
logical or indirect demonstrations ; but there is one P ]S
licular case, which has something so singular and cUr* ^
in it, that well deserves to be mentioned by itsell ; n^stS
especially, as the ground on which the conclusion >
.
will require some farther illustration It is, in short,
that if any proposition is assumed, from which,
rect train of reasoning, we can deduce its contradtc
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proposition so assumed is false, and the contradictory
?ne true. For if we suppose the assumed proposition to
r true, then, since all the other premises that enter the
qemonstration are also true, we shall have a series of rea¬
soning, consisting wholly of true premises ; whence the
?st conclusion, or contradictory of the assumed proposimust be true likewise. So that by this means we
oould have two contradictory propositions both true at
”e same time, which is manifestly impossible. The as*htnedproposition, therefore, whence this absurdity flows,
j ^®t necessarily be false, and consequently its contradicwhich is here the proposition deduced from it, must
“e true. If then any proposition is proposed to be de¬
monstrated, and we assume the contradictory of that pro*?°sUion, and thence directly infer the proposition to be
othonstrated, by this very means we know that the pro¬
motion so inferred is true. For since from an assumed
{/^position we have deduced its contradictory, we are
hereby certain that the assumed proposition is false ; and
* so, then its contradictory, or that deduced from it,
. *hch in this case is the same with the proposition to be
Q®thonstrated, must be true.
SECTION XI.
^due Knowledge of the Principles of Logic indispensably
n'cessary to make us proper Judges of Demonstra¬
tion ;

^ 1'iiat this is not a mere empty speculation, void of all
,Se and application in practice, is evident from the Coli¬
ma of the mathematicians, who have adopted this man°f reasoning, and given it a place among their det Nations. \Ve have a curious instance of it in the
e‘fth proposition of the ninth book of the elements,
there proposes to. demonstrate, that in any series
u(*UTnbers, rising from unity in geometrical progression,
prime numbers that measure the last term in the

**’ wdl also measure the next after unity. In order
this» he assumes the contradictory of the proposition to
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be demonstrated, namely ;

that some prime number tn&

suring the last term in the series, does not measure tit *
next after unity,

and thence by a continued train ot re^
soning proves, that it actually does measure it. Hereup°jj
he concludes the assumed proposition to be false, an
that which is deduced from it, or its contradictory, wbic
is the very proposition he proposed to demonstrate, 1.
be true. Now, that this is a just and conclusive way ®
reasoning, is abundantly manifest, from what we have 30
clearly established above. I would only here observe*
how necessary some knowledge of the rules of logic Is’
to enable us to judge of the force, justness, and valid1’’/
of demonstrations ; since such may sometimes occu’j
where the truth of the proposition demonstrated >*rl
neither be owned nor perceived, unless we know befor
hand, by means of logic, that a conclusion so deduced,1
necessarily true and valid. For though it be readily *'
lowed, that by the mere strength of our natural faculti6*’
we can at once discern, that of two contradictory prop®
sitions, the one is necessarily true, and the other nec« ^
sarily false : yet, when they are so linked together
demonstration, as that the one serves as a previous pr®
position, whence the other is deduced; it does not
immediately appear, without some knowledge of
principles of logic, why that alone, which is collected >
reasoning, ought to be embraced as true, and the othc
whence it is collected, to be rejected as false.
SECTION XII.

^

Jnd of itself sufficient to guard us against Error
false Reasoning.

Having thus, I hope, sufficiently evinced the certa'h^
of demonstration in all its branches, and shown the ru*
by which we ought to proceed, in order to arrive at a ju
conclusion, according to the various ways of arg^1®,
made use of; I hold it needless to enter upon a p »rt'clV
lar consideration of those several species of false reas^
ing which logicians distinguish by the name of sophis1
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He that thoroughly understands the form and struc¬
ture of a good argument, will of himself readily discern
every deviation from it. And although sophisms have
keen divided into many classes, which are all called by
Sounding names, that therefore carry in them much ap¬
pearance of learning ; yet are the errors themselves so
very palpable and obvious, that I should think it lost la¬
bour to write fora man capable of being misled by them.
Here, theretore, we choose to conclude this third part of
logic, and shall in the next book give some account of
7/1ethod, which, though inseparable from reasoning, is nevertheless always considered by logicians as a distinct
operation of the mind ; because its influence is not con¬
fined to the mere exercise of the reasoning faculty, but
Extends in some degree to all the transactions of the un¬
derstanding.

HOOK IV.

Of Method.
CHAP. I.
OF METHOD IN GENERAL, AND THE DIVISION OF lT
INTO ANALYTIC AND SYNTHETIC.

SECTION I.
The Understanding sometimes emfiloyed in putting
together known Truths.

We have now done with the three first operations ol
the mind, whose office it is to search after truth, and enlarge the bounds of human knowledge. There is yeta
fourth which regards the disposal and arrangement ot
our thoughts, when we endeavour so to put them toge'
ther, that their mutual connexion and dependence may
he clearly seen. This is what logicians call method, and
place always the last in order, in explaining the power®
of the understanding ; because it necessarily supposes a
previous exerciseof our otherfaculties, and some progress
made in knowledge, before we can exert it in any extcH'
sive degree. It often happens, in the pursuit of truth)
that unexpected discoveries present themselves to tl»e
mind, and those, too, relating to subjects very remot
from that about which we are at present employed*
Even the subjects themselves of our inquiry, are not al¬
ways chosen with a due regard to order, and their de~
pendence one upon another. Chance, our particular wa>'
of life, or some present and pressing views, often prompt
us to a variety of researches, that have but little connexion
in the nature of things. When, therefore, a man ac¬
customed to much thinking, comes, after any considera¬
ble interval of time, to take a survey of his intellectual
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Acquisitions, lie seldom finds reason to be satisfied with
lhat order and disposition, according to which they made
lheir entrance into his understanding. They are there
Aspersed and scattered, without subordination, or any
Jhst and regular coherence ; insomuch that the subserVlency of one truth to the disco very of another, does not
s° readily appear to the mind. Hence he is convinced
01 the necessity of distributing them into various classes,
Aftd combining into an uniform system whatever relates
l° one and the same subject. Now this is the true and
Proper business of method ; to ascertain the various div*sions of human knowledge, and so to adjust and connect
lhe piirts in every branch, that they may seem to grow
°,ne out of another, and form a regular body of science,
l'i$ing from first principles, and proceeding by an orderly
c°hcatenation of truths.
SECTION II.

®°>nctimes in the Search arid Discovery of such as are
unknown.
In this view of things, it is plain, that we must be bejere-hand well acquainted with the truths we are to comk'ne together ; otherwise how could we discern their
^Veral connexions and relations, or so dispose of them
Us their mutual dependence may require ? But now it ofleh happens, the understanding is employed, not in the
Arrangement and composition of known truths, but in the
5earch and discovery of such as are unknown. And
Aere the manner of proceeding is very different, inas¬
much as we assemble at once our whole stock of know*
edge relating to any subject, and, after a general survey
things, begin with examining them separately and by
^Arts. Hence it comes to pass, that whereas at our first
Setting out, we were acquainted only with some of the
jjtand strokes and outlines, if I may so say, of truth, by
hus pursuing her through her several windings and re¬
uses, we gradually discover those more inward and
Aber touches, whence she derives all her strength, sym*
n 2
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metry and beauty. And here it is, that when, by a na»"
row scrutiny into things, we have unravelled any part o»
knowledge, and traced it to its first and original pri»c|'
pies, insomuch that the whole frame and contexture ofjt
lies open to the view of the mind ; here, I say, it is, th&b
taking it the contrary way, and beginning with these pr*n'
ciplcs, we can so adjust and put together the parts, as th6
order and method of science requires.
section in.
Illustrated by the Similitude of a Watch.

But as these things are best understood when illustr*'
ted by examples, especially if they are obvious and takeP
from common life ; let us suppose any machine, for ip'
stance, a watch, presented to us, whose structure 3^
composition we are as yet unacquainted with, but wapt>
if possible, to discover. The manner of proceeding in
this case, is by taking the whole to pieces, and examining
the parts separately one after another. When by such*
scrutiny we have thoroughly informed ourselves of
frame and contexture of each, we then compare them f°'
gethir, in order to judge of their mutual action and jp'
fluence. By this means we gradually trace out the >n'
ward make and composition of the whole, and come
length to discern, how parts of such a form, and so pu
together as we found, in unravelling and taking the**1
asunder, constitute that particular machine called a watcp>
and contribute to all the several motions and phenompn®
observable in it. Thisdiscovery being made, we can ta^
things the contrary way, and, beginning with the parts, sP
dispose and connect them, as their several uses and strUc
tures require, until at length we arrive at the whole
self, from the unravelling of which these parts result
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SECTION IV.

Ground of the jinalytic and Synthetic Methods.
And, as it is in tracing and examining the works of art,
s° it is in a great measure in unfolding any part of hu^an knowledge
For the relations and mutual habitudes
thingS) do not always immediately appear, upon com¬
bing them one with another. Hence we have recourse
10 intermediate ideas, and, by means of them, are furnished with those previous propositions that lead to the con¬
tusion we are in quest of. And if it so happen, that the
Previous propositions themselves are not sufficiently evi*ent, we endeavour, by new middle terms, to ascertain
foeir truth, still tracing things backward in a continued
s®ries, until at length we arrive at some syllogism, where
foe premises are first and self-evident piunciples. T his
none, we become perfectly satisfied as to the truth of all
foe conclusions we have passed through, inasmuch as
they are now seen to stand upon the firm and immovable
foundation of our intuitive perceptions. And as we arriVed at this certainty, by tracing things backward to the
Original principles whence they flow, so may we at any
time renew it by a direct contrary process, if, beginning
JjUth these principles, we carry the train of our thoughts
forward, until they lead us, by a connected chain of proofs,
fo the very last conclusion of the series.
section
Division

v.

of Method into Analytic and Synthetic.

Hence it appears, that in disposing and putting toge¬
ther our thoughts, either for our own use, that the dis¬
coveries we have made may at all times lie open to the
t^view of the mind; or, where we mean to communicate
*fod unfold these discoveries to others, there are two ways
proceeding equally within our choice. For we may
s° propose the truths relating to any part of knowledge,
*s they presented themselves to the mind in the manner
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of investigation, carrying on the series of proofs in a »’c'
verse order, until they at last terminate in first principles5
or beginning with these principles, we take the contra#
way, and from them deduce, by a direct train of reasoning
all the several propositions we want to establish. 1 hlS
diversity in the manner of arranging our thoughts giveS
rise to the two-fold division of method established among
logicians. For method, according to their use of the
word, is nothing else but the order and disposition of oU‘‘
thoughts relating to any subject. When truths are 80
proposed and put together, as they were or might have
been discovered, this is called the analytic method, or thc
method of resolution ; inasmuch as it traces things back'
ward to their source, and resolves knowledge into its fir8*
and original principle. When, on the other hand, they
are deduced from these principles, and connected accord'
itig to their mutual dependence, insomuch that the truth8
first in order tend always to the demonstration of those
that follow, this constitutes what we call the synthetic
method, or method of composition. For here we proceed
by gathering together several scattered parts of knotf'
ledge, and combining them into one whole, or system) 1,1
such manner, that the understanding is enabled distinct'
ly to follow truth through all her different stages and
gradations.
SECTION VI.

Called otherivise the Method of Invention and the
Method of Science.
There is farther to be taken notice of, in relation
these two species of method ; that the first has also oh'
tamed the name of the method of invention, because it oh'
serves the order in which our thoughts succeed one af»°'
ther, in the invention or discovery of truth. The other>
again is often denominated the method of doctrine, or in'
struction, inasmuch as in laying our thoughts befor0
others, we generally choose to proceed in the syntheti0
planner, deducing them from their first principles. F°r
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'Ve are to observe, that although there is great pleasure in
Pursuing truth in the method of investigation, because it
Places us in the condition of the inventor, and shews the
Particular train and process of thinking by which he arried at his discoveries; yet it is not so well accommodated
the purposes of evidence and conviction. For at our
rst setting out, we are commonly unable to divine where
analysis will lead us ; inasmuch that our researches
re for some time little better than a mere groping in the
ark. And even after light begins to break in upon us,
are still obliged to many reviews, and a frequent com¬
parison of the several steps of the investigation among
‘temselves. Nay, when we have unravelled the whole,
atld reached the very foundation on which our discoveries
!!tand, all our certainty, in regard to their truth, will be
°Und in a great measure to arise from that connexion we
Je now able to discern between them and first principles,
in the order of composition. But in the synthetic
panner of disposing our thoughts, the case is quite dif®rent. For as we here begin with intuitive truths, and
5*vance by regular deductions from them, every step of
•J16 procedure brings evidence and conviction along with
J so that in our progress from one part of knowledge
another, we have always a clear perception of the
^°Und on which our assent rests
In communicating,
before, our discoveries to others, this method is appaj.ePtly to be chosen, as it wonderfully improves and enJj&tens the understanding, and leads to an immediate
reception of truth. And hence it is, that in the follow, & pages, we choose to distinguish it by the name of the
r*Aorf of science ; not only as in the use of it we arrive
» *cience and certainty, but because it is in fact the me‘0(1> in which all those parts of human knowledge, that
fcjperly bear the name of sciences, are and ought to be
j.."vered. But we now proceed to explain these two
'Pds of method more particularly.
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CHAP. II.
OF THE METHOD OF INVENTION.

Origin of the several Arts and Inventions of
Human Life.
By the method of invention we understand such a<bs
position and arrangement of our thoughts, as follows t*1
natural procedure of the understanding, and presen
them in the order in which they succeed one another*11
the investigation and discovery of truth. Now it is plalC!
that to handle a subject successfully according to
method, we have no more to do than observe the sever**
steps and advances of our minds, and fairly copy the
out to the view of others. And, indeed, it will be fo^
to hold in general, with regard to all the active parts •
human life, especially when reduced to that which is ^
the schools termed an art; that the rules, by which "
conduct ourselves, are no other than a series of obser^
tions drawn from the attention of the mind to what passe 1
while we exercise our faculties in that particular
For when we set about any invention or discovery, vre *
always pushed on by some inward principle, disposit*0
or aptitude shall I call it, which we experience in °u^
selves, and which makes us believe, that the thing
are in quest of, is not altogether beyond our reach. 'v
therefore begin with essaying our strength, and are son1
times successful, though perhaps more frequently p<! ‘
But as the mind, when earnestly bent upon any pursulJ
is not easily discouraged by a few disappointments* ''
are only set upon renewing our endeavours, and, by ^
obstinate perseverance, and repeated trials, often ai’rl
at the discovery of what we have in view. Now itis ^ ,
tural for a man of a curious and inquisitive turn, ^
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'aving mastered any part of knowledge with great la°ur and difficulty, to set himself to examine how he
happened to miscarry in his first attempts, and by what
Particular method of procedure he at length came to be
^ccessful. By this means we discover on the one hand,
Pose rocks and shelves which stand most in our way,
and are apt to disturb and check our progress ; and on
Po other, that more sure and certain course, which if we
c°ntinue in steadily, will bring us to the attainment of
"'hat we are in pursuit of. Hence spring all the arts
aPd inventions of human life, which, as we have already
Siod, are founded upon a scries of rules and observations,
Pointing out the true and genuine manner of arriv ing at
any attainment. When the mind rests satisfied in a bare
^ntemplation of the rules, and the reasons on which
fPcy are founded, this kind of knowledge is called specuativc
But if we proceed farther, and endeavour to ap¬
ply these rules to practice, so as to acquire a habit of
Verting them on all proper occasions, we are then said
to be possessed of the art itself.
SECTION II.

Why in treating of the Method of Invention, we must
give some Account of the Art itself
. From what has been said, it appears, that, in order dis^Pctiy t0 explain the method of invention, we must take
" view of the understanding, as employed in the search
aPd investigation of truth. For by duly attending to its
Procedure and advances, we shall not only discover the
rPles by which it conducts itself, but be enabled also to
l^ce out the several helps and contrivances it makes use
for the more speedy and effectual attainment of its
ePds. And when these particulars are once known, it
"''H not be difficult for us, in laying open our discoveries
® others, to combine our thoughts agreeably to the me‘hod here required. Because, having fixed and ascerjf'ocd the rules of it. and being perfectly acquainted with
le conduct and manner of the mind, we need only take
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a view of the several truths, as they succeed one anotheI
in the series of investigation, set them in order before us*
and fairly transcribe the appearance they make to the uD'
derstanding. Hence it is, that logicians, in treating0*
the method of invention, have not merely confined thcfli'
selves to the laying down of directions for the disposal
arrangements of our thoughts ; but have rather explain^0
the art itself, and established those rules by which th6
mind ought to proceed in the exercise of its inventiv®
powers. For they rightly judge, that if these were th°'
roughly understood, the other could no longer rema10
unknown. By this means it happens, that the method
invention is become another expression for the art of in'
mention, and very often denotes the conduct and proc®'
dure of the understanding in the search of truth.
as some knowledge of the principles of the art, is in a
manner absolutely necessary towards a true conception
the rules by which we ought to govern and dispose on1’
thoughts in treating subjects after this method ; we shall*
therefore, follow the example of other logicians, and efl'
deavour to give some short account of the business
invention, and of those several helps and contrivances W
which the mind is enabled to facilitate and enlarge ltS
discoveries.
section hi.

Attention and a comfirchensive Understanding theftre'
fiaratsry Qualifications to Invention.
It has been already observed, that when the mind eh1'
ploys itself in the search of unknown truth, it begins
assembling at once its whole stock of knowledge relating
to the subject, and after a general survey of things, se*5
about examining them separately and by parts. Notf aS
in this separate examination, the number of parts coh'
tinually increase upon us—and as it is farther necessary*
that we survey them on all sides, compare them one wil*j
another, and accurately trace their mutual habitudes an°
respects—it is from hence apparent, that in the exercis®
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invention, two things are of principal consideration.
*^l'st, an enlarged and comprehensive understanding, able
to take in the great multitude of particulars, that fre¬
quently come under our notice. Secondly, a strong
uabit of attention, that lets nothing remarkable slip its
*lew, and distinguishes carefully all those circumstances
"'hich tend to the illustrating and clearing the subject we
ai'e upon. These are the great and preparatory qualifi¬
cations, without which it were vain to hope, that any con¬
querable advance could be made in enlarging the bounds
human knowledge. Nor ought we to esteem it a small
advantage, that they are in some measure in our own
Power, and may, by a proper cultivation, be improved
aod strengthened to a degree almost beyond belief. We
otid by experience, that the study of mathematics in par¬
ticular is greatly serviceable totiiis end. Habits, we all
know, grow stronger by exercise ; and as in this science
^ere is a perpetual call upon our attention, it by degrees
“Ucomes natural to us, so as that we can preserve it stea¬
dy and uniform through long and intricate calculations,
*0d that with little or no fatigue to the understanding,
out a yet more wonderful advantage, arising from the
culture of the mathematics, is this, that hereby we in
*°nie measure extend the dimensions of the human mind,
^large its compass of perception, and accustom it to
"dde and comprehensive views of things. For whereas at
°Ur first setting out, we often find it extremely difficult
to master a short and easy demonstration, and trace the
Connexion of its several parts ; yet as we advance in the
8cience, the understanding is seen gradually to dilate, and
?tretch itself to a greater size ; insomuch that a long and
lntricate scries of reasoning is often taken in with scarce
labour of thought; and not only so, but we can in
s°rne cases, with a single glance of our minds, run
trough an entire system of truths, and extend our view
once to all the several links that unite and hold them

Aether.
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SECTION' IV.

Judicious choice of intermediate Ideas another great
Requisite in this Art.
W hen we are furnished with these two preparatory
qualifications, the next requisite to the discovery of truth
is, a judicious choice of intermediate ideas. We have
seen in the third puit of this treatise, that many of our
ideas are of such a nature as not to discover these seve¬
ral habitudes and relations by an immediate comparison
one with another. In this case, we must have recourse
to intermediate ideas ; and the great art lies in finding out
such as have an obvious and perceivable connexion with
the ideas whose relations we inquire after. For thus i*
is, that we are furnished with known and evident truths*
to serve as premises for the discovery of such as are un¬
known. Aid indeed the whole business of invention
seems, in a great measure, to lie in the due assemblag6
and disposition of these preliminary truths. For they not
only lead us. step by step, to the discovery we are in quest
of, but are so absolutely necessary in the case, that with'
out them it were vain to attempt it; nothing being mot’e
certain, than that unknown propositions can no otherwise
be traced but by means of some connexion they have with
such as are known. Nay, reason itself, which is indeed
the ait of knowledge, and the faculty by which we push
on our discoveries ; yet by the very definition of it impl*eS
no more, than an ability of deducing unknown truths li0,n
principles or propositions that are already known.
although this happy choice of intermediate ideas. soast'J
furnish a due tram of previous propositions, that shah
lead us successively from one discovery to another, de¬
pends in some measure upon a natural sagacity and quick'
ness of mind ; it is yet certain, from experience, that even
here much may be effected by a stubborn application
and industry. In order to this,4t is in the first place nc'
cessary that we have an extensive knowledge of thing9’
and some general acquaintance with the whole circle o»
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«tts and sciences. Wide and extended views add great
force and penetration to the mind, and enlarge its capacity
of judging. And if to this we join, in the second place,
attiore particular and intimate study of whatever relates
to the subject about which our inquiries are employed,
^e seem to bid fair for success in our attempts. For thus
"’e are provided with an ample variety out of which to
choose our intermediate ideas, and arc therefore move
hkely to discover some among them that will furnish out
the previous propositions necessary in any train of rea¬
soning.
section v.
$agacity and a quickness of Understanding greatly pro¬
moted by the Study of .dlgebr a.
It is not, indeed, to be denied, that when we have even
Sot all our materials about us, much still depends upon a
Certain dexterity and address, in singling out the most
Proper, and applying them skilfully for the discovery of
truth. This is the talent which is known by the name of
SaJ?acity, and commonly supposed to be altogether the
gift of nature. But yet I think it is beyond dispute, that
Practice, experience, and a watchful attention to the pro¬
cedure of our own minds, while employed in the exercise
°f reasoning, are even here of very great avail. It is a
truth well known to those who have made any considera¬
te progress in the study of algebra, that an address and
skill in managing intricate questions may be very often
°tained, by a careful imitation of the best models. For
^though when we first set out about the solution of equa¬
tions, we are puzzled at every step, and think we can
nevcr enough admire the sagacity of those who present
with elegant models in that way ; yet by degrees we
°tirselvcs arrive at a great mastery, not only in devising
Proper equations, and coupling them artfully together, so
from the more complicated to derive others that are
Simple ; but also in contriving useful substitutions, to
free our calculations from fractions, and those intricacies
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that arise from surds and irratational quantities. Nor is
it a small pleasure attending the prosecution of this study)
that we thus discern the growing strength of our mindS)
and see ourselves approaching nearer and nearer to that
sagacity and quickness of understanding which we see so
much admired in others, and were at first apt to conclude
altogether beyond our reach.
-section VI.

Where Art and Management are required in the business
of Invention.
We have now considered those requisites to invention)
that have their foundation in the natural talents of the
mind : an enlarged and comprehensive understanding) a
strong habit of attention, a sagacity and quickness in di9'
cerning and applying intermediate ideas. Let us nc*1
take a view of such other helps, as more immediately de'
pend upon art and management, and show the address o»
the mind, in contriving means to facilitate its discoveries
and free it from all unnecessary fatigue and labour. F°r
we arc to observe that though the capacity of the intellect
may be greatly enlarged by use and exercise, yet still °ur
views are confined within certain bounds, beyond which
a finite understanding cannot reach. And as it often hap'
pens, in the investigation of truth, especially where it fieS
at a considerable distance from first principles, that the
number of connexions and relations are so great, as not to
be taken in at once by the most improved understanding*
it is therefore one great branch of the art of invention) t0
take account of these relations, as they come into vie^>
and dispose them in such manner, that they always *,e
open to the inspection of the mind, when disposed to turn
its attention that way. By this means, without perplc*ing ourselves with too many considerations at once, 've
have yet these relations at command, when necessary
be taken notice of in the prosecution of our discoveries •
and the understanding thus free and disengaged, can ben
its powers more intensely towards that particular part0
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the investigation it is at present concerned with. Now
‘n this, according to my apprehension, lies the great art
°f human knowledge ; to manage with skill the capacity
°f the intellect, and contrive such helps as may bring the
?nost wide and extended objects within the compass of
its natural powers. When, therefore, the multitude of
Elutions increase very fast upon us, and grow too un¬
wieldy to be dealt with in the lump, we must combine
them in different classes, and so dispose ot the several
parts, as that they may at all times lie open to the leisure¬
ly survey of the mind. By this means we avoid perplexity
and confusion, and are enabled to conduct our researches
Without being puzzled with that infinite crowd of particu¬
lars, that frequently fall under our notice in long and dif¬
ficult investigations. For by carrying our attention suc¬
cessively from one part to another, we can upon occasion
take in the whole ; and knowing also the order and dispo¬
sition of the parts, may have recourse to any of them at
Pleasure, when its aid becomes necessary in the course
our inquiries.
SECTION VII.

'tn orderly Disposition of great use in adapting Objects to
the Capacity of the Understanding ;

I

First, then, I say, that an orderly combination of things
*hd classing them together with art and address, brings
Si'eat and otherwise unmanageable objects, upon a level
^ith the powers of the mind. We have seen iu the fiist
Part of this treatise, how by taking numbers in a progres¬
sive series, and according to an uniform law of composi¬
tion, tim most bulky and formidable collections are com¬
prehended with casc,andleave distinct impressions in the
Understanding. For the several stages of the progress,<Jn serve as so many steps to the mind by which it as¬
cends gradually to the highest combinations ; and as it
Cu0 carry its views from one to another, with great case
and expedition, it is thence enabled to run over all the
Parts separately, and thereby rise to a just conception o£
s 2

L

__
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the whole. The same thing happens in all our other coin'
plex notions, especially when they grow very large and
complicated ; for then it is that we become sensible o»
the necessity of establishing a certain order and grada*
tion in the manner of combining the parts. This has
been already explained, at some length, in the chapter o*
the composition and resolution of our ideas ; where Ve
have traced the gradual progress of the mind through
the differerent orders of perception, and shown, that the
most expeditious way of arriving at a just knowledge ot
the more compounded notices of the understanding, is b)'
advancing regularly through all the intermediate steps'
Hence it is easy to perceive what advantages must arise
from a like conduct in regard to those several relation*
and connexions, upon which the investigation of truth de*
pends. For as by this means we are enabled to brin£
them all within the reach of the mind, they can each >n
their turns be made use of upon occasion, and furnish
their assistance towards the discovery of what we are lb
quest of. Now this is of principal consideration in th°
business of invention, to have our thoughts so much under
command, that, in comparing things together, in order*0
discover the result of their mutual connexions and d«'
pendence, all the several lights that tend to the clearing
the subject we are upon, may lay distinctly open to tbc
•understanding, so as nothing material shall escape *t9
view : because an oversight of this kind, in summing UP
the account, must not only greatly retard its advance5'
but in many cases check its progress altogether.
SECTION VIII.

And enabling ua to firoceed gradually, and with ectsfi
in the Investigation of Truth.
But, secondly, another advantage arising from this or
derly disposition, is, that hereby we free the mind h
all unnecessary fatigue, and leave it to fix its attend00
upon any part separately, without perplexing itself vrjt
the consideration of the whole. Unknown truths, as V

ELEMENTS OF LOGIC.

211

have already observed, are only to be traced by means
of the relation between them and others that are
known. When, therefore, these relations become very
purnerous, it must needs greatly distract the mind, were
it to have its attention continually upon the stretch after
such a multitude of particulars at once. But now, by the
method of classing and ordering our perceptions above
explained, this inconvenience is wholly prevented. For
a just distribution of things, as it ascertains distinctly the
Place of each, enables us to call any of them into view at
Pleasure, when the present consideration of it becomes
becessary. Hence the mind proceeding gradually through
the several relations of its ideas, and marking the results
of them at every step, can always proportion its inquiries
to its strength ; and confining itself to such a number of
°bjects as it can take in and manage with ease, sees more
distinctly all the consequences that arise from comparing
them one with another. When, therefore, it comes af¬
terwards to take a review of these its several advances,
as by this means the amount of every step of the inves¬
tigation is fairly laid open to its inspection, by adjusting
pod putting these together, in due order and method, it
is enabled at last to discern the result of the whole. And
thus, as before, in the composition of our ideas, so like¬
wise here in the search and discovery of truth, we are
tain to proceed gradually, and by a series of successive
stages. For these are so many resting places to the mind,
Whence to look about it, survey the conclusions it has al¬
ready gained, and see what helps they afford, towards the
pbtaining of others which it must still pass through, before
it reaches the end of the investigation. Hence it olten
happens, that very remote and distant truths, which lie
beyond the reach of any single effort of the mind, are
Vet, by this progressive method, successively brought to
light, and that too with less fatigue to the understanding
than could at first have well been imagined. For although
the whole process, taken together, is frequently much
too large to come within the view of the mind at once ;
*nd therefore, considered in that light, may be said truly
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to exceed its grasp ; yet the several steps of the invests
gation by themselves arc often easy and manageable
enough, so that by proceeding gradually from one to an¬
other, and thoroughly mastering the parts as we advance)
wc carry on our researches with wondrous dispatch,
are at length conducted to that very truth, with a view t°
the discovery of which the inquisition itself w'as set on
foot.
SECTION IX,

Algebra and Arithmetic, properly speaking, both
Arts of Invention.
But now perhaps it may not be improper, if we endea'
vour to illustrate these observations by an example, and
set ourselves to trace the conduct and manner of the
mind, when employed in the exercise of invention. There
are two great branches of the mathematics peculiar1/
fitted to furnish us with models in this way. Arithmetic
I mean, and Algebra. Algebra is universally known to b°
the very art and principle of invention ; and in arithmetic)
too, w'e are frequently put upon the finding out of un¬
known numbers, by means of their relations and con¬
nexions with others that are known : as where it is re¬
quired to find a number equal to this sum of two other9’
or the product of two others. I choose to borrow m?
examples chiefly from this last science, both because the)’
will be more within the reach of those for whom tin9
treatise is principally designed ; as likewise, because
arithmetic furnishes the best models of a happy sagacit/
and management, in classing and regulating our percep¬
tions. So that here, more than in any other branch of hu¬
man knowledge, we shall have an oppoitunity of observ¬
ing, how much an orderly disposition of things tends to
the ease and success of our inquiries, by leaving us to
canvass the parts separately, and thereby rise to a gradual
conception of the whole, w ithout entangling ourselve9
with too many considerations at once, in any single step
of the investigation. For it will indeed, be found, that
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dexterity and address, in the use of this last advantage,
serves to facilitate and promote our discoveries, almost
beyond imagination or belief.
section

x.

The Method of classing our Perceptions in Arithmetic.

We have already explained the manner of reducing
numbers into classes, and of distinguishing these classes
by their several names. And now we are farther to ob¬
serve, that the present method of notation is so contrived,
as exactly to fall in with tins form of numbering. For as
ill the names of numbers, we rise from units to tens, from
{'ns to hundreds, from hundreds to thousands, &c. so
likewise in their notation, the same figures, in different
places, signify these several combinations. Thus 2 in
the first place on the right hand, denotes two units in the
second place, it expresses so many tens, in the third hun¬
dreds, in the fourth thousands. By this means it happens,
that when a number is written down in figures, as every
figure in it expresses some distinct combination, and all
combinations together make up the total sum ; so may
the several figures be considered as the constituent parts
of the number. T hus the number 2436, is evidently, by
the very notation, distinguished into four parts, marked
by the four figures that serve to express it. For the first
denotes two thousand, the second Jl>ur hundred, the third
thirty or three tens, and the fourth six. _ These several
Parts, though they here appear in a conjoined form, may
yet be also expressed separately thus, 2000, 400, 30, and
and the amount is exactly the same.

,

SECTION XI.
he Helps thence derived towards an easy Addition of
Numbers.

This then being the case, if it is required to find a number equal to the sum of two others given ; our busi¬
es is, to examine separately these given numbers, and
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if they appear too large and bulky to be dealt with by »
single effort of thought, then, since the very notation d‘s'
tinguishes them into different parts, we nuist content oU*v
selves with considering the parts asunder, and finding
their sums one after another. For since the whole 15
equal to all its parts, if we find the sums of the several
parts of which any two numbers consist, we certainly fin®
the total sum of the two numbers. And therefore, these
different sums, united and put together, according to U,c
established rules of notation will be the very number 'v6
are in quest of. Let it be proposed, for instance, to find
a number equal to the sum of these two : 2436, and 4552As the finding of this by a single effort of thought would
be too violent an exercise for the mind, I consider lb®,
figures, representing these numbers, as the parts 0
which they consist, and therefore set myself to disco^
their sums one after another. Thus 2, the first figure on
the right hand of one, added to 6, the first figure on tbc
right of the other, makes 8, which is therefore the sun1
of these two parts. Again, the sum of 5 and 3, the ttf°
figures or parts in the second place, is likewise 8. But
now as figures in the second place, denote not simp|f
units, but tens ; hence it is plain, that 5 and 3 here, sign*'
fy five tens and three tens, or 50 and 30, whose sill**
therefore must be eight tens or 80. And here again, *
call to mind, that having already obtained one figure o*
the sum, if I place that now found immediately after ib
it will thereby stand also in the second place, and so real'
ly express, as it ought to do, eight tens or 80. And th«s
it is happily contrived, that though in the addition of th*
tens, I consider the figures composing them as denoting
only simple units, which makes the operation easier an®
less perplexed, yet by the place their sum obtains in tb®
number found it expresses the real amount of the part5
added, taken in their full and complete values. Tb®
same thing happens in summing the hundreds and th»u'
sands ; that is, though the figures expressing these corn'
binations, are added together as simple units: yet the'1’
sums, standing in the third and fourth places of fllC
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"Umber found, thereby really denote the hundreds and
^"^uds, and so represent the true value of the parts

SECTION XII.

^ecau8c in the several Steps by which it is carried o?:y the
Mind is put to little or no fatigue.
Hence then we have a manifest proof of the great advanaSes derived from an artful method of classing our perCeplions. l or as the numbers themselves are by this
*"ei»ns distinguished into different parts which brings
. em more readily within the compass of the understand’ so by taking these parts separately, the operations
j °ut numbers are rendered very easy and simple. And
"‘deed it is particularly worthy our notice, and though in
"ding two very large numbers together, the whole proj^Ssis of sufficient length ; yet the several steps by which
11 >s conducted, are managed with incredible dispatch,
ar,d scarce any fatigue to the mind, This isapparent inthe
®*ample given above, where we see, that in every advance
one part to another, nothing more is required than to
together the tw o figures in the like places of the numjers tobesummed. Butwhatisyetmorewonderful,though
^ the progress of a long operation, the figures rise in
"eir value as we advance, and grow to signify thousands,
Rations, billions, Ifc. yet so happily are they contrived
°r expressing the different parts of numbers, that in
j.VerV step of the procedure we consider them as denoonly simple units, all other deficiencies being made
by the places their sums obtain in the total amount,
^"dthusitisso ordered in thisadmirable form of notation,
ll't however large the numbers arc that come under ex¬
amination, they are nevertheless managed with the same
• ase as the most simple and obvious collections ; because
I1 the several operations about them, the mind is neither
ed down to the view of too many parts at once, nor en^m&lrd with any considerations regarding the bulk and
0,mposuion of those parts.
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SECTION XIII.

This farther illustrated by an Example in Multi/ilW'
tion.
And if these advantages are 30 very manifest in the
first and simplest rules of arithmetic, much more do they
discover themselves in those that are intricate and cofl»'
plex. Let a man endeavour in his thoughts to find th
product of two numbers, each consisting of twenty 0^
thirty places, and that without considering the parts sep&'
rately ; I believe he will soon be sensible, that it is a dis*
covery far beyond the limits of the human mind. Du
now in the progressive method above explained, nothing
is more simple and easy. For if we take the first figu^
on the right hand of the one number, and by it multiply
every figure of the other separately ; these several pr°'
ducts, connected according to the established laws of
tation, must truly represent the total product of this other?
by that part of the multiplying number. Let us suppose
for instance, the figure in the unit’s place of the multifile
to be 2, and the three last places of the multifilicand to
432. Then, 2 multiplying 2 produces 4, which thereto1^
is the first part of the product. Again, 2 multiplying
produces 6. But now 3 stauding in the second place
the multiplicand, denotes its real value three tens, or 3 >
which therefore taken twice, amount to six tens or 6 •
And accordingly the figure 6, coming after 4 already
found, is thereby thrown into the second place of the p?0'
duct, and so truly expresses 60, its full and adequate vain '
The same thing happens in multiplying 4, which standing
in the place of hundreds, its product by 2 is 800. ”l
this very sUm the figure 8, produced from 2 and 4, reaW
denotes in the total product. Because coming after
the two parts already found, it is thereby determined 1
the third place, where it of course expresses so m&n^
hundreds. This process, it is evident, may be continue
to any length we please ; and it is remarkable, that in h*
manner as in addition, though the value of the figures »
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the multi plicand continually rises upon us, yet we all along
proceed with them as simple units ; because the places ot
the several products in the total amount, represent tne
just result of multiplying the figures together, according
to their true and adequate value.

section xiv.
Of the Dis/iosition of the several Products *n order to
Addition.
Having thus obtained the product by the first figure of
the multiplier,

we

next take that in the second place, and

proceed with it in the same manner.

1 his second opera¬

tion gives us the effect of that hgure, considered as a

simple

digit.

But as it stood in the second place, and

therefore really denoted so many

tens,

hence it is plain,

that the product now gained must be yet multiplie
y
re*, in order to express the true product sought
This
is accordingly done in the operation, by placing the hist
figure of this second product under the second figu™of

life

first product.

For this, when they come to be added

together, has the same effect as annexing a cypher, or
multiplying by

ten,

as every one knows who is m the least

In hke
When we multiply by the figure in the third place,
new product isplaced still one figure backwards,

acquainted with the rules of arithmetic.

as this
we do

in ^ct annex Two cyphers to it, or
dred And this we ought certainly to do , because ha\ mg
considered the multiplying figure as clcnoting only ^mple „nits, when it really expressed so many hundiccls,
the first operation gives no more than the hundiedtli
part of the true product.

The case is the same m mul¬

tiplying by the fourth or fifth figures, because, the piodicSSiU running backwards we ^by^jnex
as manv cyphers to them as bring them up severally to
tl«r™Lpe^ve adequate value.
l)y tl.U. means u happens

S though the figures of the multiplier in every

advance, denote still higher and higher combtnations, yet

we

all along proceed with them as simple digits , the dis-
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position of the several products in order to addition making up for all the deficiencies that arise from this way of
considering them. When in this method of procedure,
we have obtained the product of the multiplicand into all
the different parts of the multiplier, by adding these proucts together, we obtain also the total product of the two
numbers. For since the whole is equal to all its parts,
nothing is more evident, than that the product of any one
number into another, must be equal to its product into all
the parts of that other: and therefore the several partial
products united into one sum, cannot but truly represent
the real product sought.

by being carried on in a Pro¬
Method, rendered easy and intelligible.

Arithmetical Ojieratiom,
gressive

Thus, we see, that in questions of multiplication, though
the whole process is sometimes sufficiently long and tedious, yet the several steps by which it is carried on are
all very level to the powers of the understanding. For
from the account given above it appears that nothing more
is required in any of them than barely to multiply one
digit by another
But now this easy rule of operation is
wholly derived from the before mentioned address in
classing our perceptions. For to this it is owing, that
the numbers under consideration are distinguished into
parts, and that the several parts are also clearly represent¬
ed to the mind in the very form of notation. Now as
these parts have an invariable relation one to another, and
advance in their value by an uniform law of progression 5
the understanding by means of such a link can easily hold
them together, and carry its views from stage to stage
without perplexity or confusion. Hence it happens, that
however large and mighty the numbers are, so far as to
exceed the immediate grasp of the mind ; yet by running
gradually through the several combinations of which they
are made up, we at length comprehend them in their full
extent. And because it would be impossible for the un-
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tierstanding to multiply very large numbers one into ano¬
ther, by a simple effort of thought; therefore here also
It considers the parts separately, and taking them in an
orderly series, advances by a variety of successive steps,
^t is true indeed, in the progress of the operation, the
several figures rise in their value : but this consideration
enters not the work itself.

For there, as we have already

seen, though the characters are taken as denoting only
simple units, yet the order and disposition of the partial
Products, exhibits each according to its real amount.
Hence in every step, we have only to multiply one digit
by another, which as it is attended with scarce any diffi¬
culty, the whole process is carried on with wondrous dis¬
patch.

And thus by a series of easy operations, we at

length rise to discoveries, which, in any other method ot
Procedure, would have been found altogether beyond the
‘‘each of the mind.
SECTION XVI.

The Art of Classing our Perceptions the great Mean and
Instrument of Invention.
Since therefore by a due and orderly disposition of our
kleas, we can bring the most wide and extended objects
kpon a level with the powers of the understanding : and
&ince by this also we abridge the fatigue and labour ol the
hdnd, and enable it to

carry on its researches in a pro¬

gressive method, without which contrivance, almost all
*he more remote and distant truths ot the sciences must
have lain forever hid from our knowledge; I think we may
Venture to affirm, that the art of regulating and classing
°Ur perceptions is the great mean and instrument of in¬
tention.

It is for this reason that I have endeavoured in

So particular a manner to illustrate it from examples in
n‘«mbers, because we have here not only a perfect model
the art itself, but see also in the clearest manner what
^Ips it furnishes towards a ready comprehension of ob¬
jects, and a masterly investigation of truth.

Nor let any

°he find fault, as if we had insisted rather too long upon
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matters that are obvious anil known to all. For I am aPl
to think, that though very few are strangers to the receiV'
ed method of notation, and the common rules of opera'
tion in arithmetic ; yet it is not every one that sets him'
self to consider the address and sagacity that may be seen
in the contrivance of them, or to unravel those princi'
pies of investigation which vve have here so clearly dc*
duced from them. And this I take to be the reason, tba*
we sometimes meet with instances of men, who though
thoroughly versed in the art of invention, with regard t°
some particular branches of knowledge ; yet if taken out
of their usual track, find themselves immediately ata
stand, as if wholly bereft of genius and penetration. With
such men invention is a mere habit, carried on in a man'
ncr purely mechanical, without any knowledge of tl,c
grounds and reasons upon which the several rules of in'
vestigation are founded. Hence they are unfurnished
with those general observations, which may be alike use'
fully applied in all sciences, with only some little ne'
cessary variations, suited to the nature of the subject
arc upon. And indeed I know of no surer way to arrive
at a fruitful and ready invention, than by attending care'
fully to the procedure of our own minds, in the cxercise
of this distinguished faculty ; because.from the particular
rules relating to any one branch, we are often enabled
derive such general remarks, as tend to lay open the very
foundation and principles of the art itself.
SECTION XVII.

The Manner of proceeding in the Resolution of Algebratc
Questions.
If now we turn our thoughts from arithmetic to algebra>
here also we shall find, that the great invention lies, in s0
regulating and disposing our notices of things, that "6
may be enabled to proceed gradually in the search o
truth. For itis the principal aim of this science, by exhibit'
ing the several relations of things in a kind of symbolic
language, so to represent them to the imagination, us tha
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We may carry our attention from one to another, in any
order we please
Hence, however numerous those rela¬
tions are, yet by taking only such a number ot them into
consideration at once, as is suited to the reach and capa¬
city of the understanding, we avoid perplexity and confu¬
sion in our researches, and never put our {acuities too
much upon the stretch, so as to loose ourselves amidst
the multiplicity of our own thoughts. As therefore in
arithmetic) we rise to a just conception of the greatest
numbers as considering them made up of various pro¬
gressive combinations ; so likewise in alg< bra, those
manifold relations that often intervene, between known
and unknown quantities, are clearly represented to the
mind, by throwing them into a series of distinct equations.
And as the most difficult questions relating to numbers
are managed with case ; because we can take the parts or
figures separately, and proceed with them one after ano¬
ther ; so also the most intricate problems of algebra are in
like manner readily unfolded, by examining the several
equations apart, and unravelling them according tocertain
established rules of operation. And here it is well worth
our notice, that in very complicated problems, producing
a great number of different equations, it for the most part
so happens, that every one of them includes a variety of
Unknown quantities. When therefore we come to solve
them separately, as it would too much distract and entan¬
gle the mind to engage in the pursuit of so many differ¬
ent objects at once ; our first business is, by artfully coup¬
ling the several equations together, or by the various
Ways of multiplication, subtraction, addition, and substitu¬
tion, to derive others from them more simple, until at
length by such a gradual process we arrive at some new
equation with only one unknown quantity. This done, we
*ct ourselves to consider the equation last found, and hav¬
ing now t0 do with an object suited to the strength and
opacity of the mind, easily by the established rules of
the art, discover the quantity sought. In this manner
We proceed with all the several unknown quantities one
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after another, and having by a series of distinct operation*
traced them separately, the question is thereby complete'
ly resolved.
SECTION XVIII.

Of those other Artifices which may be considered as
Subsidiary Htlfis to Invention
Hence it appears, that the business of invention, as practised in algebra, depends entirely upon the art of abridg'
ing our thoughts, reducing the number of particulars ta¬
ken under consideration at once to the fewest possible?
and establishing that progressive method of investigation?
which we have already so fully explained from example
in arithmetic. I might easily show that the same obser¬
vation holds equally in other sciences ; but having alreft'
dy exceeded the bounds I at first prescribed to myself ip
this chapter, shall only add, that besides the grand instru¬
ments of knowledge already mentioned, there are innu¬
merable other artifices, arising out of the particular n»'
ture of the subject, we are upon, and which may be con¬
sidered as subsidiary helps to invention. Thus in geome¬
try, many demonstrations of pi’oblems and theorems ar®
wholly derived from the construction of the figure made
use of, and the drawing oflines from one point to another*
In like manner in algebra, the devising of proper equ»'
tions from the conditions of the question proposed, and
contriving neat expressions for the unknown quantities?
contribute not a little to the easy solution of problems*
And when we have even carried on the investigation t0
some single equation with only one unknown quantity ?
that unknown quantity may be variously perplexed an<
entangled with others that are known, so as to require *
multiplicity of different operations, before it can be disen¬
gaged, which often involves us in long and intricate cal'
culations, and brings surds and irrational quantities
our wfay ; algebraists to prevent in some measure the«e
inconveniences, and shorten as much as possible, the pr°'
cess, have fallen upon several methods of substitution;
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which are of great service in very complicated questions,
feut these and such like artifices of invention, cannot be
explaincd at length in this short essay. It is enough to
have given the reader a hint of them, and put him in the
Way of unravelling them himself, when he comes to apply
his thoughts to those particular branches of knowledge
Where they are severally made use of.
SECTION XIX,

Q/* the great Advantages arising from a happy Notation
or Expression of our Thoughts.
There is one thing, however, that in a particular man¬
ner deserves to be taken notice of, before we dismiss
this subject; and that is, the great advantages that may
redound to science, by a happy notation or expression of
°ur thoughts. It is owing entirely to this, and the me¬
thod of denoting the several combinations of numbers by
figures standing in different places, that the most com¬
plicated operations in arithmetic are managed with so
much ease and dispatch. Nor is it less apparent, that the
discoveries made by algebra, are wholly to be imputed
to that symbolical language made use of in it. For by
this means we are enabled to represent the relations of
things in the form of equations, and by variously proceed¬
ing with these equations, to trace out, step by step, the
several particulars we are in quest of. Add to all this,
that by such a notation, the eyes and imagination are also
made subservient to the discovery of truth. For the
thoughts of the mind rise up and disappear, according as
We set ourselves to call them into view ; and therefore,
Without any particular method of fixing and ascertaining
them as they occur, the retrieving them again w hen out
®f sight, would often be no less painful than the very
first exercise of deducing them one from another When
therefore in the pursuit of truth we carry our attention
forward from one part of the investigation to another, as
Nevertheless we have frequent occasions to look back
uPon the discoveries already passed through, could these
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be no otherwise brought into view, thin by the same
course ot' thinking in which they were first traced, s°
many different attentions at once must needs greatly diS'
tract the mind, and be attended with infinite trouble and
fatigue. But now, the method of fixing and ascertaining
our thoughts by a happy and well-chosen notation, en'
tirelyremoves all these obstacles. For thus, when we have
occasion to run to any former discoveries, as care is taken
all along to delineate them in proper characters,
need only cast our eye upon that part of the process
where they stand expressed, which will lay them at once
open to the mind, in their true and genuine form. By this
means we can at any time take a quick and ready survey
of our progress, and running over the several conclusions
already gained, see more distinctly what helps they fu*"
nish towards the obtaining of those others we are still in
pursuit of. Nay, further, as the amount of every step °*
the investigation lies fairly before us, by comparing then1
variously among themselves, and adjusting them one to
another, we come at length to discern the result ol the
whole, and are enabled to form our several discoveries
into an uniform and well connected system of truths;
which is the great end and aim of all our inquiries.
section xx.
Recapitulation.
Upon the whole then it appears, that in order to pro'
ceed successively in the exercise of invention, we mi'9t
endeavour as much as possible to enlarge the capacity °*
the mind, by accustoming it to wide and comprehensive
views of things : that we must habituate ourselves to »
strong and unshaken attention, which carefully distin'
guishes all the circumstances that come in our way, and
lets nothing material slip its notice : in fine, that we must
furnish ourselves with an ample variety of intermediate
ideas, and be much in the exercise of singling them out
and applying them for the discovery of truth
These
preparatory qualifications obtained, what depends upot>

j
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wt lies chiefly in the manner of combining our percep¬
tions. and classing them together with address, so as to
establish a progressive method of investigation
And
here it is of great importance to contrive a proper nota¬
tion or expression of our thoughts, such as may exhibit
them according to their real appearance in the mind, and
distinctly represent their several divisions, classes, and
relations. This is clearly seen in the manner of compu¬
ting by figures in arithmetic, but more particularly in
that symbolical language, which hath been hitherto so
successfully applied in the unravelling of algebraical pro¬
blems. Thus furnished, we may at any time set about
the investigation, of truth ; and if we take care to note
down the several steps of the process, as the mind advan¬
ces from one discovery to another, such an arrangement
°r disposition of our thoughts constitutes what is called
the method, of invention. For thus it is plain that we fol¬
low the natural procedure of the understanding, and make
the truths we have unravelled to succeed one another,
according to the order in which they present themselves
to the mind, while employed in tracing and finding them
out. And here again it well deserves our notice, that as
by this means the whole investigation lies distinctly be¬
fore us ; so by comparing the several steps of it among
themselves, and observing the relation they bear one to
another, we are enabled to form our discoveries into a
t'egular system of knowledge, where the truths advanced
are duly linked together, and deduced in an orderly scries
foom first principles. This other manner of combining
°ur thoughts, is distinguished by the name of the method
°/ science, which therefore now offers itself to be explain¬
ed, and is accordingly the subject of the ensuing chap¬
ter.
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CHAP. II.
OF THE METHOD OF SCIENCE.

SECTION I.

Knowledge as dcrivedfrom the Contemplation of ourldcatt
of a necessary and unchangeable JVature.
In order to give the justeridea of the rules pecnlia1
to this species of method, and establish them upon then
proper foundation, it will be necessary to begin with set¬
tling the meaning of the word science, and showing t0
what parts of human knowledge that term may be most
fitly applied. We have already observed in the first chap¬
ter of the second book, that there arc three several way9
of coming
Ihe knowledge of truth. First, by contem*
plating the ideas in our own minds. Secondly,by the infor¬
mation of the senses. Thirdly, by the testimony of others.
When we set ourselves to consider the ideas in our oWb
minds, we variously compare them together, in order to
judge of their agreement or disagreement. Now as a»»
the truths deduced in this way, flow from certain con¬
nexions and relations, discerned between the ideas them¬
selves; and as when the same ideas are brought into com¬
parison, the same relations must ever and invariably sub¬
sist between them ; hence it is plain, that the knowledge
acquired by the contemplation of our ideas, is of a i»c*
cessary and unchangeable nature. But farther, as the
relations between our ideas, are not only supposed to be
real in themselves, but also to be seen and discerned by
the mind ; and as when we clearly perceive a connexion
or repugnance between any two ideas, we cannot avoid
judging them to agree or disagree accordingly ; it evj'
dently follows, that our knowledge of this kind is attend'
ed with absolute certainly and conviction, insomuch, tin*
it is impossible for us to withhold our assent, or entertain
any doubt as to the reality of truths so offered to the un-
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detitanding.

The relation of equality between the whole
and all its parts is apparent to every one who has formed
to himself a distinct notion of what the words whole and
flare stand for. No man, therefore, who has these two
*deas in his mind, can possibly doubt of the truth of this
Proposition, that the whole is equal to all its flarts. For
lhis would only be endeavouring to persuade himself, that
that was not, which he plainly and unavoidably perceives
lP be. So that in all cases, where we discern a relahon between any of our ideas, whether immediately by
c°nipuring the one with another, or by means of inter¬
mediate ideas, that lay it open distinctly to the under¬
standing ; the knowledge thence arising is certain and
^fallible. I say infallible ; because we not only perceive
jmdown the truth of propositions so offered to the mind,
bl>t, having at the same time a clear view of the ground
°n which our assent rests, are entirely satisfied within
°hrselves, that we cannot possibly be deceived in this
Perception.
SECTION II.

j

flowing from the Information of the Settees, begets
Undoubted Assurance, but excludes not all possibility
being deceivedf

i'his second way of coming at knowledge, is by the
means of the senses. From them we receive informalonofthe existence of objects without us, of the union
• ^d conjunction of different qualities in the same suband of the operations of bodies one upon another.
*'Us our eyes tell us, that there is in the universe such
jj ody as wrc call the sun, our sight and touch, that
j
and heat, or at least the power of exciting those
•'options in us, co-exists in that body ; and lastly, by
die
same sight we also learn, that fire has the power of
solving metals, or of reducing w ood to charcoal and
^ Ies. But now with regai d to this kind of knowledge
ha iaie to observe, that though when the organs ol the
|

0tv arc rightly disposed, and operate in a natural way,
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we never doubt the testimony of our senses, but iro»J
roost of the schemes of life upon their information s >«
are not the truths of this class attended with that ab*
lute and infallible assurance, which belongs to those cici
ved from the contemplation of our own ideas. We tin
that the senses frequently represent objects as really^
istine, which yet have no being but in our own imaging
tions; as in dreams, phrensies, and the deliriums o
fever
A disorder too in the organs, makes us one
ascribe qualities to bodies, entirely different from th°»
they appear to possess at other times. Thus a man
the*jaundice shall fancy every object presented to h^
yellow : and in bodily distempers, where the taste ^
greatly vitiated, what naturally produces the idea
sweetness, is sometimes attended with a quite cont - t
sensation. It is true, these irregularities neither oug
nor indeed do they, with considerate men, m any w*
tend to discredit the testimony ot experience. He U
awake, and in his senses, and satisfied that his org«
operated duly, should take it into his head to doubt
ther fire would burn, or arsenic poison him, and the
fore rashly venture upon these objects, would sooi
convinced of his error, in a way not much to his liWg,
As nevertheless the senses do sometimes impose ui y
us, there is no absolute and infallible security that
may not at others ; therefore the assurance they Pt|f
duce, though reasonable, satisfying, and suffi i ^
well founded to determine us m the several actions
occurrences of life, is yet of such a nature, as not ne ^
sarily to exclude all possibility of being deceive_
Hence some men go so far as to maintain, that we o b s
to distrust our senses altogether; nay, whole
.
among the ancients, because of this bare possi
,
which really extends no farther than to matters oi
fierience and testimony, yet established it as a Pr‘n
that w'e ought to doubt of every thing
Nor are
„
wanting philosophers among the modern8, >vh<o,
&s>
the same grounds, deny the existence of bodies, a
„
cribe the perceptions excited in us, not to tnc
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of external matter, but to certain established laws in na¬
ture, which operate upon us in such a manner as to
produce all those several effects that seem to flow from
the real presence of objects variously affecting our per¬
ception.

It is not my design here to enter into a parti¬

cular discussion of these matters: all I aim at, is to show,
that the testimony of the

senses, though

sufficient

Convince sober reasonable men, yet does not so

to

unavoid¬

ably extort our assent, as to leave no room for suspicion
°r distrust.
SECTION III.

,

gLfounded ufion Testimony is of a still more certain
Nature, though in many Cases embraced without wa¬
vering or di8trtist.
The third and last way of coming at truth is by
report and testimony of others.

This

the

regards chiefly

past facts and transactions, which having no longer any
*

existence, cannot be brought within the
of our

observation.

For as

these

present sphere

could

never have

fallen under our cognizance, but by the relations of such

as

had sufficient opportunities of being informed; it is

hence apparent, that all oty- knowledge of this kind is
Wholly founded upon the conveyance of testimony.

But

how, although this in many cases is a sufficient ground
of assent, so as to produce a ready belief in the mind,
yet is it liable to still greater objections than
reports of experience
occasions
°n others.

deceive

even the

Our senses, it is true, on

us, and therefore they

some

may possibly

But this bare possibility creates little or no

distrust; because there are fixed rules of judging, when
they

operate

according to nature, and

prevented or given up to caprice.
htatters of mere human testimony
the supposition that the persons

when they arc

It is otherwise in
For there, besides

themselves

may have

been deceived, there is a farther possibility, that they
btay have conspired to impose upon others by a false re¬
lation.

This

consideration

has the greater weight, as

u .
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we frequently meet with such instances of disingenuity
among men,- and know it to be thoir interest in som®
particular cases, to dissemble and misrepresent the
truth. It would, nevertheless, be the height of folly* t°
reject all human testimony without distinction because
of this bare possibility. Who can doubt whether ther®
ever were in the world such conquerors as Altxunde*
and Julius Ceeaar ? There is no absolute contradiction*
indeed, in supposing, that historians may have conspire®
to deceive us. But such an universal concurrence to a
falsehood, without one contradicting voice, is so extreme'
ly improbable, and so very unlike what usually happen5
in the world, that a wise man could as soon persuade
himself to believe the grossest absurdity, as to admit o*
a supposition so remote from every appearance of truth’
Hence the facts of history, when w'cll attested, are rea'
dily embraced by the mind ; and though the evident
attending them be not such as produces a necessary
and infallible assurance, it is yet abundantly sufficient to
justify our belief, and leave those without excuse, who*
upon the bare ground of possibility, are for rejecting c0'
tirely the conveyance of testimony.
SECTipN iv.

Science belongs entirely to that Brandi of Knowledge
which is derived from the Contemplation of ouf
Ideas.
Upon the whole, then, it appears, that absolute certain'
ty, such as is attended with unavoidable assent, and
eludes all possibility of being deceived, is to be found
only in the contemplation of our own ideas. In matter5
of experience and testimony, men, we see, may fra**1*,
pretences for suspicion and distrust: but in that part o»
knowledge which regards the relations of our ideas, non®
such can have place. For as all these several rehj'
tions are either immediately discerned hy the mind*
or traced by means of immediate ideas, where self-®v‘'
dellce is supposed to accompany every step of the pr°'
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cedure, it is absolutely impossible for a man to persuade
himself that that is not, which he plainly and necessarily
perceives, to be. Now it is to knowledge, attended with
this last kind of evidence alone, that in strictness and propriety of speech we attribute the name of acience. For
science implies perception and discernment, what we
ourselves see and cannot avoid seeing ; and therefore has
place only in matters of absolute certainty, w here the
truths advanced are either intuitive propositions, or dedu¬
ced from them in a way of strict demonstration. And
as this kind of certainty is no where to be found, but in
investigating the relations of our ideas ; hence it is plain,
that acience, properly speaking, regards wholly the first
branch of human knowledge ; that which we have said is
derived from a contemplation of the ideas in our own
minds.
section v.
Our Knowledge of the real Existence of Objects not
Intuitive.
But here I expect it will be asked, if acience and de¬
mo natration belong only to the consideration of our own
ideas, what kind of knowledge it is, that we have relating
to bodies, their powers, properties, and operations one
Upon another ? To this I answer, that we have already
distinguished it by the name of natural or ex/ierimental.
But that we may see more distinctly wherein the diflercnce between acientifical and natural knowledge lies, it
may not be improper to add the following observations.
When we cast our eyes towards the sun, we immediate¬
ly conclude, that there exists an object without us, cor¬
responding to the idea in our minds. We are, however,
to take notice, that this conclusion does not arise from any
Necessary and unavoidable connexion discerned, between
the appearance of the idea in the mind, and the real ex¬
istence of the object without us. We all know by expe¬
rience, that ideas may be excited, and that too by a seem¬
ing operation of objects upon our senses, when ther %nre
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in fact no such objects existing ; as in dreams, and the
deliriums of a fever. Upon what then is the before-men¬
tioned conclusion properly grounded ? Why, evidently
upon this: that as we are satisfied our organs operate
duly, and know that every effect must have a cause, no¬
thing is more natural than to suppose, that where an idea
is excited in the mind, some object exists corresponding
to the idea which is the cause of that appearance. But as
this conclusion, by what we have seen, is not necessary
and unavoidable, hence there is no intuition in the case»
but merely a probable conjecture, or reasonable presump*
tion, grounded upon an intuitive truth.
SECTION VI.

Absolute Certainty in natural Knowledge confined to what
falls under our immediate Notice.
Again, when a piece of gold is dissolved in aqua regia*
we see indeed and own the effect produced, but cannot
be said, in strictness and propriety of speech, to have any
perception or discernment ol it. The reason is, because
being unacquainted with the intimate nature both of aqua
regia and gold, we cannot, from the ideas of them in our
minds, deduce why the one operates upon the other in
that particular manner. Hence it is, that our knowledge
of the facts and operations of nature extends not with cer¬
tainty beyond the present instance, or what falls under
our immediate notice ; so that in all our researches rela¬
ting to them we must proceed in the way of trial and eXperiment, there being here no general or universal truths)
whereon to found ecientifical deductions. Because the solu¬
tion of gold in aqua regia holds in one experiment, we can¬
not thence infallibly conclude that it will hold in another.
For not knowing upon what it is, in cither of these bodies)
that the effect here mentioned depends, we have no abso¬
lute certainty in any new experiment wc propose to make*
that the objects to be applied one to another have that pre¬
cise texture and constitution from which this solution re¬
sult*. Chemists know by experience, that bodies which
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go by the same name, and have the same outward ap¬
pearance, are not always, however exactly alike in their
powers and operations
In vain do they often search for
those properties in one piece of antimony, which on for¬
mer occasions, they may have found in another ; and by
this means, to their no small mortification, find them¬
selves frequently disappointed, in very costly and promis¬
ing experiments. Nor have we any express and positive
assurance, that the very bodies with which we have for¬
merly made experiments, continue so exactly the same, as
to afford the like appearances in any succeeding trial. A
thousand changes happen every moment in the natural
World, without our having the least knowledge or per¬
ception of them. An alteration in our atmosphere, the
approach or recess of the sun, his declination towards the
north or south, not only vary the outward face of things,
but occasion many changes in the human constitution it¬
self, which we yet perceive not when they happen ; nor
should ever be sensible of, but by the effects and conse¬
quences resulting from them. And whether alterations
analagous to these may not sometimes be produced in the
frame and texture of many bodies that surround us, is
what we cannot with certainty determine. Hence, from
an experiment’s succeeding in one instance, we cannot
infallibly argue, that it will succeed in another, even with
the same body. The thing may indeed be probable, and
that in the highest degree ; but as there is still a possi¬
bility that some change may have happened to the body,
Unknown to us, there can be no absolute certainty in the
case.
SECTION VII.

XVhat kind of Knowledge of Body would deserve the name
of Science.
Had we such an intimate acquaintance with the struc¬
ture both of aqua regia and gold, as to be able thence to
discern why the one so operates upon the other as to oc¬
casion its dissolution; insomuch that Irom the idea's of
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them in our own minds, we could clearly deduce, that'
bodies of such a make applied one to another, must ne¬
cessarily produce the effect here mentioned ; our know¬
ledge would then be scientifical, and stand upon the foun¬
dation either of intuition or demonstration, according as
the perception war ..nmediate, or attained by means of
intervening ideas. In this case, therefore, having two
standard ideas in our minds, whose relations wc perfectly
well know ; wherever we found objects conformable to
these ideas, we could then pronounce with certainty, that
the application of them one to another would be attended
■with the above effect: because, whatever is true in idea,
is unavoidably so also in reality of things, where things
exist answerable to these ideas. If it be true in idea, that
a parallelogram is the double of a triangle, standing upon
the same base, and between the same parallels ; the same
will be true of every real triangle and parallelogram, that
exist with the conditions here mentioned. We are like¬
wise to observe, that the changes to which bodies are dai¬
ly liable, could produce no confusion or perplexity in na¬
tural knowledge, did it stand upon the foundation here
mentioned. For in such a case the powers and properties
of objects being deduced from the ideas of them in our
own minds, would no otherwise be applied to things real'
ly existing, than as these things are found perfectly con¬
formable to our ideas. When, therefore, an alteration
happened in any body, as it would by this means differ
from that standard idea whence its former properties
were seen to flow, we must of course be sensible, that
some suitable change would follow in the properties
themselves, and that its powers and operations, in regal’d
of other bodies, would not be in all respects the same.
SECTION VIII.

Experience the only Foundation of Natural KnowledgeBut what is still more remarkable, we should, upo°
this supposition, be able to determine the mutual action
and influence of bodies, without having recourse to trial
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°1' experiment. Had we, for instance, a perfect know¬
ledge of the intimate nature and composition of an animal
body, and of that particular poison that is infused into it
by the bite of a viper, so as clearly and distinctly to discern
bow they are adapted one to another ; we might thence
Scientifically deduce, without the help of experiments,
that the bite of a viper would so unhinge the human fabric,
abd produce such ferments and combustions in it, as
b>ust necessarily be followed by a total extinction of all the
yital functions, and leave that admirable machine a mere
lifeless lump. But as such perfect and adequate ideas of
objects, and their mutual habitudes one to another, are
pluinly.beyond the reach of our present faculties ; it were
Vain for us to think of improving natural knowledge by
abstract reasoning or scientifical deductions. Experience
ls here the true and proper foundation of our judgments,
bor can we by any other means arrive at a discovery of
the several powers and properties of bodies. How long
flight a man contemplate the nature of hemlock, examine
the structure of its parts in a microscope, and torture and
analyse it by all the processes of chemistry, before he could
Pfonoilnce with certainty the effect it will have upon a
human body ? One single experiment lays that open in an
distant, which all the witand invention of men wouldnever
?f themselves have been able to trace. The same holds
ln all the other parts of natural philosophy. Our dis¬
coveries relating to electricity, the powers and proper¬
ties of the loadstone, the force of gun-powder, Sec. were
bot gained by reasoning, or the consideration of our ab¬
stract ideas, but by means of experiments made with the
bodies themselves. Hence it happened, that while the
Philosophy of Aristotle prevailed in the schools, which
dealt much in metaphysical notions, occult qualities,
Empathies, antipathies, and such like words without
Waning; the knowledge of nature was at a stand: because
b'en pretended to argue abstractedly about the things
°f which they had no perfect and adequate ideas, Where°n to ground such a method of reasoning. But now in the
Pvesent age, that we have returned to the way of trial and

^36

ELEMENTS OF LOGIC.

experiment, which is indeed the only true foundation of
natural philosophy ; great advances have already been
made, and the prospect of still greater lies belore us.
SECTION IX.

Difference between Scientifical and Natural Knowledge’
And thus at length we may sufficiently understand
wherein the proper difference lies, between scientific*'
and natural knowledge. In matters of science we argue
from the ideas in our own minds, and the connexions and
relations they have one to another. And as when these
relations are set clearly and plainly before us, we-cannot
avoid perceiving and owning them, hence all the truths
of this class produce absolute certainty in the mind, and
are attended with a necessary and unavoidable assent. I1
is otherwise in the case of natural knowledge. Intuition
and inward perception have here no place. We discern
not the powers and properties of those objects that sur¬
round us, by any view and comparison of the ideas of them
one with another, but merely by experience, and the im¬
pressions they make on the senses. But now the reports o»
sense happening in some instances to deceive us, we hav®
no infallible assurance that they may not in others ; which
weakens not a little the evidence attending this kind of
knowledge, and leaves room for suspicion and distrustNay, what is yet more considerable, as we have no per¬
fect and adequate ideas of bodies, representing their in¬
ward constitution, or laying open the foundation upon
which their qualities depend, we can form no universal
propositions about them, applicable with certainty in an
particular instances. Fire, we say, dissolves metalsThis, though expressed indefinitely, is, however, only a
particular truth, nor can be extended with absolute a5'
surance, beyond the several trials made. The reason >s’
that being ignorant of the inward frame and composition
both of fire and metals ; when objects are offered to «9
under that name, we have therefore no positive certainty
that they are of the very make and texture, requisite to
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the success of the experiment. The thing may indeed
he probable in the highest degree ; but for want of stand¬
ard and settled ideas, we can never arrive at a clear and
absolute perception in the case.
section

x.

The Manner of Reasoning in Natural Knowledge.
As nevertheless, it is certain that many general con¬
clusions in natural philosophy are embraced without
doubt or hesitation ; nay, that we form most of the
Schemes and pursuits of life upon that foundation ; it will
naturally be asked here, how come we by this assurance ?
I answer, not scientifically, and in the way of strict de¬
monstration, but by analogy, and an induction of experi¬
ments. We distinguish fire, for instance, by such of its
Qualities as lie more immediately open to the notice of
die senses ; among which light and heat are the most
considerable. Examining still farther into its nature, we
firtd it likewise possessed of the power of dissolving me¬
tals. But this new property not having any necessary
connexion that we can trace, with those other qualities
by which fire is distinguished, we cannot therefore argue
"'ith certainty, that wherever light and heat, Sec. are, the
power of dissolving metals co-exists with them. ’Tis
not till after we have tried the thing in a variety of ex¬
periments, and found it always to hold, that we begin to
Presume there iruy be really some such connexion,
though our views are too short and imperfect to discover
it. Hence we are led to frame a general conclusion, ar¬
guing from what has already happened, to what Will hap¬
pen again in the like cases, insomuch that where we meet
*ith all the other properties of fire in any body, we have
not the least doubt, but that upon trial, the power above
hientioned will be found to belong to it also. This is
called reasoning by analogy ; and it is, as we see, found¬
ed entirely upon induction, and experiments made with
Particular objects ; the more precise and accurate our
*deas of these objects are, and the greater the rariety of
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experiments upon which we build our reasoning, the
more certain and undoubted will the conclusions be’Tis in this manner we arrive at all the general truths oi
natural knowledge : as that the bite of a certain animal is
mortal; that a needle touched .by a load-stone points to
the north ; that gravity bi longs universally to all bodies;
and innumerable others, which, though not capable of
strict demonstration, are nevertheless as readily embraced
upon the foundation of analogy, as the most obvious and
intuitive judgments ; nay, and become fixed and steady
principles of action, in all the aims and pursuits of life.
SECTION XI.

Hoxa even Scientifical Reasoning may be introduced
into it.
And here again it is particularly remarkable, that hav¬
ing ascertained the general properties of things by analo¬
gy, if we proceed next to establish these as /lostulata in
philosophy, we can, upon this foundation, build strict and
mathematical demonstrations, and thereby introduce *ci'
entifical reasoning into natural knowledge. In this man¬
ner, Sir Isaac JVewton, having determined the laws of
gravity by a variety of experiments, and laying it down
as a principle, that it operates according to those laws
through the whole system of nature, has thence, in a way
of strict demonstration, deduced the whole theory of th®
heavenly motions. For granting onee this fiostulaturth
that gravity belongs universally to all bodies, and that d
acts according to their solid content, decreasing with the
distance in a given ratio ; what Sir Isaac has determined
in regard to the planetary motions, follows from the
bare consideration of our own ideas ; that is, necessarily
and scientifically. Thus likewise in optics, if we lay ^
down as a principle, that light is propagated on all sides
in right lines, and that the rays of it are reflected and re'
fracted according to certain fixed and invariable laWfc
all which is known to be true by experience ; we cao
upon this foundation establish mathematically the theory
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of vision.

The same happens in mechanics} hydrostatics,
pneumatics, &c. where irom /lostulata ascertained by
experience, the whole theory relating to these branches
ot knowledge follows in a way of strict demonstration.
And this I take to be the reason why many parts of natu¬
ral philosophy arc honoured with the name of sciences.
Not that they are ultimately founded upon intuition ; but
that the several principles peculiar to them being as¬
sumed upon the foundation of experience, the theory de¬
duced from these principles is established by scientifical
reasoning.
SECTION XII.
Yet still Experience is the ultimate Ground of our
rfssejit.

Could we indeed discern any necessary connexion be¬
tween gravity and the known essential qualities of matter,
insomuch that it was inseparable from the very idea of it ;
the whole theory of the planetary motions would then be
strictly and properly scientifical. For seeing, from the
notion of gravity, we can demonstratively determine the
Jaws that bodies will observe in their revolutions, in any
known circumstances ; if the circumstances relating to
ftny system of bodies can be traced, and gravity is sup¬
posed essential to them, we can then, from the bare con¬
sideration of our own ideas, deduce all their motions and
Phenomena. Now this is precisely what Sir Isaac has
done in regard to our planetary system. He has deter¬
mined the circumstances of the bodies that compose it, in
Aspect of situation, distance, magnitude, &c. all which
being supposed, if they are essentially actuated by gravilX, their several revolutions and appearances must be
eclUully essential. But as the principle of gravitation
cannot be accounted for by the known qualities of matter,
^either can this theory be immediately deduced from the
*dpu of body ; and therefore, though our reasoning in
mis part of philosophy be truly scientifical, yet as the
Principle upon which that reasoning is grounded, is de-
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rived from experience, the theory itself must needs ulU
mately rest upon the same foundation. And thus even
the doctrine of the planetary motions, though seemingly
established by mathematical reasoning, falls yet, in strict¬
ness and propriety of speech, under the head of natur
knowledge. For in this precisely consists the difference
between science9 and .what we call the philosophy ot n&
ture ; that the one is grounded ultimately on intuitiorh
the other ou experience. As the observation here mat®
holds alike in all the other branches of natural philoso¬
phy, into which scien'ijical reasoning has been intro
duced ; it is hence apparent, that they are not sciences',
in the strict and proper sense of the word, but only by *
certain latitude of expression common enough in aU
languages. What we have therefore said above, relating
to the impossibility of improving natural knowledge, by
scientifical deductions, is not contradicted by any thing
advanced in this section. We there meant deduction®
grounded ultimately on intuition, and derived from a con¬
sideration of the abstract ideas of objects in our oW
minds ; not such as flow from fiostulata, assumed upon
the foundation of experience
For these last, as weh»»
already observed, are not truly and properly scientific# »
but have obtained that name merely on account ot the
way of reasoning in which they are collected from th
said Jiostulala.
SECTION XIII.
The Manner of Reasoning in Historical Knowledge.

If then absolute and infallible certainty is not to be ob¬
tained in natural knowledge, much less can we expect i
in historical. For here testimony is the only ground »
assent, and therefore the possibility of our being deceived
is still greater than in the case of experience. Not only
be who reports ibe tact mav himself have formed a wrong
judgment; but could we even get over this scruple, the
is still room to suspect, that he may aim at imposing
on us by a false narration. In this case, therefore, »
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plain, there can be no intuition or inward perception of
truth, no strict and absolute demonstration, and conse¬
quently no science. There is, however, a way of reason¬
ing even here, that begets an entire acquiescence, and
leads us to embrace without wavering, the facts and re¬
ports of history. If, for instance, it appears, that the his¬
torian was a man of veracity ; if he was a competent
judge of what he relates; if he had sufficient opportuni¬
ties of being informed ; if the book that bears his name
Was really written by him ; if it had been handed .down ta
Us uncorruptcd ; in fine, if what he relates is probable in
itself, falls in naturally with the other events of that age,
and is attested by contemporary writers ; by these and
such like arguments, founded partly on criticism, partly
on probable conjecture, we judge of past transactions;
and though they are not capable of scientifical proof, yet
in many cases we arrive at an undoubted assurance of
them. For as it is absurd to demand mathematical de¬
monstration in matters of fact, because they admit not of
that kind of evidence : it is no less so to doubt of their
reality when they are proved by the best arguments their
nature and quality will bear.
SECTION XIV.
Scepticisms necessarily excluded from Matters of
Science.

And thus we see, in the several divisions of human
knowledge, both what is the ground of judging and the
manner of reasoning, peculiar to each. In sciencifcal
knowledge, which regards wholly the abstract ideas of
the mind, and those relations and connexions they have
one with another; our judgments are grounded on intui¬
tion, and the manner of reasoning is by demonstration. In
natural knowledge, respecting objects that exist without
us, their powers, properties, and mutual operations ; wc
judge on the foundation of experience, and reason by in¬
duction and analogy.
Las'ly, in historical knowledge
Which is chiefly conversant about past facts and transact
x

,
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tions, testimony is the ground of judgment, and the way
of reasoning is by criticism and probable conjecture. And
now I think we are able effectually to overthrow that ab¬
surd kind of scepticism maintained by some of the an¬
cients which brings all propositions upon a level, and
represents them as equally uncertain. What gave the
first rise to this doctrine was, caprice of certain philoso¬
phers, who observing that the reports of sense and testi¬
mony were in some instances deceitful, took thence occa¬
sion to suppose that they might be so likewise in others,
and thereupon established it as a principle, that we ought
to doubt of every thing. But even with respect to this
doubting, we are to observe, that it can in fact extend no
further than to matters of experience and testimony, being
totally and necessarily excluded from scientifical know¬
ledge. When ideas make their appearance in the under¬
standing, it is impossible for us to doubt of their being
there. And when the relation of any of our ideas are
clearly and distinctly discerned by the mind, either im¬
mediately, which is intuition, or by means of intervening
ideas, which is demonstration ; it would be in vain for us
to endeavour to persuade ourselves that that is not which
we plainly and unavoidably perceive to be. In this case,
therefore, we cannot withhold our assent; truth forces
its way over all opposition, and breaks in with so much
light upon the mind, as to beget absolute and infallible
certainty.
section xv.
yind to be admitted with caution in Matters of Expet tcncc
and Testimony.
Indeed, in natural and historical knowledge scepticism
may have place ; because, as we have said, there is a pos¬
sibility of our being deceived. But then it is to be observ¬
ed, that a bare possibility is a very weak ground whereon
to bottom any philosophical tenet. It is possible, that
Great Britain may be swallowed up by the sea before to¬
morrow ; but I belive no man is on this account inclined
to think it will be so. It is possible the whole human race
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may be extinguished the next instant; yet this possibility
creates no apprehension that the thing itself will real >
happen. In a word, we ought to judge ot things by the
proofs brought to support them, not by bare abstract pos¬
sibilities ; and when we have all the evidence they are
capable of, that alone is sufficient to convince, though per¬
haps the contrary cannot be shown to imply a contradic¬
tion. Will any wise and considerate man doubt whether
there be such a place as Africa, because we cannot prove,
by any necessary argument, that it is absolutely impossi¬
ble all the relations concerning it should be false . Strict
and rigorous demonstrations belong not to history, or the
philosophy of nature. The way of reasoning, in these
branches of knowledge, is by arguments drawn from ex¬
perience and testimony. And when the truth of any pro¬
position is in this manner sufficiently ascertained, inso¬
much that it appears with all the evidence it is capable
of, and we have as great reason to believe that it is, as we
could possibly have, supposing it were, is not this upon
the matter as satisfactory as demonstration ? It must be
owned, indeed, there is no inward perception in the case ;
and therefore our assent cannot be said to be necessary
and unavoidable. Men may in these matters be sceptics,
if they please ; and if they are resolved upon it, it is in
vain to contend with obstinacy and perverseness. I can¬
not, however, but observe, that if they wil| really act up
to their own principles, and treat all things in good
earnest as uncertain, that admit not of strict scientifical
proof, their conduct must be the very madness of folly.
No man can demonstrate mathematically, that poison has
not been conveyed into his meat or drink. And if he will
be so very cautious as not to taste of either, till he has
reached this degree of certainty, I know no other reme¬
dy for him, but that in great gravity and wisdom he must
die for fear of death. The truth of it is, the most zealous
patrons of scepticism, after all their pretended doubts and
scruples, find it yet convenient to behave, in the several
occurrences of life, as if they gave entire credit to the re¬
ports of sense and testimony. They will no more venture
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upon a dose of arsenic, or rush into the midst of a glowing furnace, than if they verily believed death would be
the consequence. And though in this it must be owned
they act discreetly, yet have we hence at the same time a
very convincing argument of the absurdity of those no¬
tions they affect to entertain. In reality, can any thing
be more ridiculous, than to give into a scheme of thinking)
whicn wc find ourselves necessitated to contradict in al¬
most every occurrence of life ? Opinions are not to be ta¬
ken up out of caprice and fancy, but to serve as principles
of action and standing rules of behaviour. When they
answer not this main purpose, they are unavailing and
fruitless, and an obstinate adherence to them, in spite of
repeated admonitions of experience, justly deserves tobe
branded for lolly. We shall not, therefore, attempt to
multiply arguments in a matter so obvious, it sufficiently
answering our present purpose to have shown, that doubt¬
ing and uncertainty have no place in scicntifical know¬
ledge, and that even in matters of history, and the facts of
nature, an qndistinguishing scepticism would be in the
highest degree absurd.
SECTION XVI.
Science ajijilicable to the Concerns of Human Life.

But here, perhaps, it will be asked, Why aH this migh¬
ty noise about science, when, even according to the pre¬
sent account, it seems to be so very capricious and
arbitrary a thing ? For seeing it is wholly confined
to the consideration of our ideas, and we are at liber¬
ty to frame and combine those ideas at pleasure, this in¬
deed opens a way to castles in the air of our own building,
to many chimerical and fanciful systems, which meh of
warmand lively imaginations love to entertain themselves
with, but promises little of that knowledge which is worth
a wise man’s regard, and respects the great ends and
purposes of life. Where is the advantage of barelv con¬
templating our ideas, and tracing their several habitudes
and relations, when it is in truth the reality of things that
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we are chiefly concerned to know, and those respects they
bear to us and one another ? To this 1 answer : that 1 in¬
deed our ideas no way regarded things themselves, t ie
knowledge acquired by their means would be ot very little
consequence to human life. But since, as we have already
observed, whatever is true in idea is unavoidably so also
in the reality of things, where things exist answerable to
these ideas; it is apparent that by copying our ideas with
care from the real objects of nature, and tranung them m
a conformity to those conjunctures and circumstances m
which we are most likely lobe concerned, a way is laid
open to discoveries of the greatest importance to mankind.
For in this case, our several reasonings and conclusions,
holding no less of the objects themselves, than of the ideas
' by which they are represented, may be therefore applied
with certainty to these objects, as often as they tall under
our notice. Thus mathematicians having tormed to them¬
selves ideas of cones, cylinders, spheres, prisms, &c. vari¬
ously compare them together, examine their several ptoperties, and lay down rules by which tocalculate their lelativebulk and dimensions. But now, as bodies answering in
figure to these ideas come frequently under our observa¬
tion, wc have by this means an opportunity ot applying
mathematical knowledge to the Common concerns of ldc :

S^^m«nUie8,%nn.xio„s,

Steady maxims of behaviour in the several circumstances io which it is liable. It is hot, therefore, enoughthat
wc set-about the consideration of any ideas affandoiin. we
must further take care that those ideas tru y g.
5
themselves; for although know edge «« always
when derived from the contemplation of our own ldeas^
yet it is then only useful and worthy our regard, when it
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respects ideas taken from the real objects of nature, and
strictly related to the concerns of human life.
SECTION XVII.

The Method of Science begins ivith ascertaining our
Ideas.
Having thus shown that there is such a thing as science,
fixed and ascertained the bounds of it, and explained its
great use and importance in the affairs of mankind; it now
remains that we lay down the rules of method peculiar to
this branch of knowledge, and give some account of the
manner in which that certainty and conviction which arc
inseparable from it, may be most naturally and eff ectually
produced. Science, as we have said, regards wholly the
abstract ideas of the mind, and the relations they have one
to another. The great secret, therefore, of attaining it
lies in so managing and conducting our thoughts, as that
these several relations may be laid open to the view of
the understanding, and become the necessary and una¬
voidable objects of our perception. In order to this vve
must make it our first care, distinctly to frame and settle
the ideas about which our inquiries are to be employed.
For as the relations subsisting between them can no other¬
wise be discerned, than by comparing them one with
another—and as this comparison necessarily supposes
that the ideas themselves are actually in the mind, and at
that very time under our immediate inspection—it plain¬
ly follows, that all science must begin with fixing and as¬
certaining those ideas. Now our ideas, as has been al¬
ready observed in the first book, come all very naturally
within the division of simfile and complex. Simple ideas
are excited by actual impressions made upon the under¬
standing ; and as they exist under one uniform appear¬
ance, without variety or composition, are in no danger of
being mistaken, or confounded one with another. It is
otherwise iii our complex conceptions. For these con¬
sisting of many simple ideas joined together, great cine
must be taken, that we acquaint ourselves with the true
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number combined, and the order and maimer of their
connexion. By this means alone are these our most in¬
tricate notices, kept distinct and invariable, insomuch
that in all our several views of them, they ever have the
same appearance, and exhibit the same habitudes and re¬
spects. Here, therefore, properly speaking, the art of
knowledge begins. For although we find it easy enough
to bound and settle our ideas, where they consist of but
few simple perceptions ; yet when they grow to be very
complicated, it often requires great address and manage¬
ment to throw them into such views as may prevent that
confusion which is apt to arise from the joint considera¬
tion of a multiplicity of different objects. Hence that
gradation in the composition of our ideas which we have
explained at large in the last chapter of the first book.
For as they are by this means formed into different orders,
and these orders arise continually one out of another ;
the understanding, by taking them in a just succession,
gradually mounts to the highest conceptions, and can, at
any time, with incredible ease and expedition, bring all
their parts distinctly into view. To know, therefore, the
full value of this contrivance, we must attentively consir
der the strict connexion that obtains between the several
classes of our perceptions when disposed in such a series.
Every succeeding order is formed out of those combina¬
tions that constitute the rank next btlow it. And as in ad¬
vancing from one degree to another, we are always to pro¬
portion the number of notices united, to the strength and
capacity of the mind ; it is apparent, that by such a procer
dure, the ideas will be thoroughly ascertained in every
step, and however large and bulky, lie yet fairly within
our grasp. This obviously accounts for that wonderful
clearness of apprehension, which we often experience
Within ourselves, even in regard to the most complicated
conceptions. For though the multitude of parts in many
cases be great, I may say beyond belief, yet as they have
been all previously formed into separate classes, and the
classes themselves distinctly settled in the understanding;
We find it easy, by such a series of steps, to rise to any
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idea, how complex soever, and, with a single glance of
thought, to embrace it in its full extent.
SECTION XVIII.

jind communicating them by Meant of Definitions.
But it is not enough that we barely form ideas in our
own minds : we must also contrive a way to render them
stable and permanent, that when they disappear upon call¬
ing off our attention, we may know how to retrieve them
again with certainty. This is best done by words and de¬
scriptions, which serve not only to subject them to their
own review, but also to lay them open to the perceptions
of others. And indeed, as one of the main ends ot redu¬
cing knowledge into the form of a science is, the easy and
advantageous communication of truth ; it ought always to
be our first care, when we set about unfolding our dis¬
coveries, to exhibit the several conceptions to which they
relate, in a just and accurate series of definitions. For
till we have distinctly transferred our ideas into the un¬
derstanding of those to whom we address ourselves, and
taught their connexion with the appropriated sounds, all
our reasonings will evidently be without effect. If men
comprehend not the true import of our words, and are
therefore led by them to bring, wrong ideas into compari¬
son, they can never sure sec connexions and habitude*
that really subsist not. But if, on the contrary, the terms
we use, excite those very conceptions in others, which
they denote in our own minds ; then, as the several rela¬
tions pointed out will lie fairly open to view, they must
needs be discerned with great readiness and ease, and
stamp the character of certainty upon all our deduction?#
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SECTION XIX.
The Names of simple Ideas constitute the original and'
elementary Terms (f Language,

Thus we see that the method of science begins with
Unfolding our ideas, and communicating them by means
of definitions. And here it is of great importance to ob¬
serve, that there must be in all languages, certain origi¬
nal and elementary names, whence our descriptions take
their first rise, and beyond which we cannot trace the
meaning and signification of sounds. For since our very
definitions are made up of words, if we suppose not such
primitive and fundamental terms, into which they all re¬
solve themselves, and where they at last necessarily ter¬
minate, it is evident there would be no end of explaining.
Now it is peculiar to our simple ideas, that they cannot
be originally excited by words, but must always make
their first entrance into the understanding by the. actual
operation of objects upon it. When, therefore, in a se¬
ries of definitions, we arrive at the names of these ideas,
’tis plain we can push our descriptions no farther, but arc
necessitated to suppose, that the perceptions themselves
have already found admission into the mind. 11 they
have not, definitions avail nothing; nor can they any other
way be impressed upon us, than by betaking ourselves
to the several objects in which the power of producing
them resides. Hence it appeal’s, that the primary article®
of speech, into which the whole of language may be ulti¬
mately resolved, are no other than the names of simple
ideas. These, we see, admit not definitions. It is by
experience and observation, that we grow acquainted
with their meaning, and furnish ourselves with the per¬
ceptions they serve to denote. For finding that those“
whose society we live, make use of certain artic date
sounds, to make the various impressions oi object , wc
too annex these sounds to the same impressions, and
thus come to understand the import of their woi ds. 1 ms
way of knowledge takes place, in regard to all our stm-
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pie ideas; but in many of those that at e complex} as
they are the mere creatures of the understanding, and
exist no where out of the mind, there arc, of course, no
real objects without us, whence they may be originally
obtained. If, therefore, they could not be communicated
by descriptions, we should be left wholly without the
means of transferring them into the minds of others. But
happily it so falls out, that all complex conceptions what'
soever may be distinctly exhibited in definitions. For as
they are no more than different combinations of simple
ideas, if these simple ideas have already got admission
into the understanding, and the names serving to express
them are known ; it will be easy, by describing the order»
number, and peculiar connexion of the notices combined,
to raise in the mind of another the complex notion re¬
sulting from them.
section xx.
A Knowledge of these previously supposed in handling
any Subject scientifcallij.

Since then it is by simple ideas and their names, that
we unfold all the other conceptions of the mind ; it mani¬
festly follows, that in handling any subject scientfcally^wC
must always suppose those to whom we address ourselves,
previously furnished by experience with these first prin¬
ciples and elements of knowledge. Nor is this by any
means an unreasonable fios tula turn : because the simple
ideas that relate to the sciences, being few in number,
and coming very often in our way, it is hardly possible
we should be unacquainted with them, or not have fre¬
quently heard their names in converse with others.
What principally demands our care is, to «pply those
names aright, and according to the strict use and pro¬
priety of the language in which we write. *Tis seldom
allowable to change the signification of words, especially
those by which we denote simple ideas. If, however,
such a liberty should at any time be found necessary, we
may still make ourselves understood, by mentioning the
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ideaunder its common name, and signifying its connexion
with the newly appropriated sound. Indeed, it some¬
times happens, that new and unusual ideas of this kind
are to be taken under consideration, which we must
therefore express by terms of our own invention. In this
case, as the ideas themselves cannot be laid open by defi¬
nitions, we refer to the several objects whence they may
he obtained ; which, though it excites not the percep¬
tions immediately, yet sufficiently answers our purpose,
by putting men in u way of being furnished with them at
Pleasure.
SECTION XXI.
The Order ar.d Connexion of our Dtfniiions.

This foundation being laid, the communication of our
Complex conceptions by definitions becomes both easy
and certain. For since the ideas themselves are formed
into different orders, and these orders arise continually
one out of another; nothing more is required on our
part, than to observe a like method and gradation in our
descriptions. As, therefore, the first order of our com¬
pound notions is formed immediately from simple ideas ;
*o the terms appropriated to this order must be de¬
fined by the names of these ideas. And as the second
and ail the succeeding orders arise continually out of
those combinations that constitute the classes next below
them, so the definitions corresponding to these different
orders gradually take in the terms by which the several
inferior divisionsare regularlyand successively expressed,
in such a series of descriptions, it is evident, at first sight,
that nothing can be obscure and unintelligible. For as it
begins >vitb the names of simple ideas, whose meaning is
opposed to be known—and as inevery ordcrof definitions,
Such terms only occur, as have been previously explain¬
ed in the preceding distributions—by advancing regu¬
larly from one to another, we gradually furnish ourselves
"dth whatever is necessary towards a distinct conception
all that is laid before us. Nor is it a small advantage
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attending this disposition, that the several ideas described
arc hereby excited in the understanding, in the very or¬
der and manner in which they are framed by a mind ad¬
vancing uniformly from simple to the most complicated
notions. Hence we see distinctly the various dependence
of things, and being put into that very train of thinking
which leads directly to science and certainty, are drawn
insensibly to interest ourselves in the pursuit; insomuch*
that while in fact we do no more than follow a guide and
conductor, we can yet hardly lorhear fancying ourselves
engaged in the actual exercise of deducing one part ot
knowledge from another.
SECTION XXII.
Of the immediate and intuitive Relations between

'

our Ideas.

When we have thus fixed and ascertained our ideas*
and distinctly exhibited them in definitions, we then enter
upon the important task of tracing their several habitudes
and relations. In order to this, we set about comparing
them among themselves, and viewing them in all th6
variety of lights, by which wc can hope to arrive at a di«*
covery of their mutual agreement or disagreement. A°d
here it happens, that some relations forwardly offer them*
selves to the notice of the understanding, and become
the necessary objects of perception, upon the Very fir^
application of our ideas one to another. Fhose are, tli^^
fore, immediately owned, and constitute our Jxrimary an
intuitive judgments, being attended with the highest de*
gree of evidence, and producing absolute certainty in t*1^
mind. But in many cases, the connexion or repugnanc
between our ideas, even when true and real, comes n°
yet within our immediate view, but requires search an»
examination to discover it. On this occasion, we haV
recourse to intermediate notices, and if by means of the*1
we can muster up a train of evident and known truths*
which, disposed in a regular series of argumentation, lc»
at last to a conclusion expressing the relations we are
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quest of, the proof thence arising is called demonstration.
Now as the conviction attending demonstration, is no less
necessary and unavoidable than that which proceeds from
intuition ; it evidently follows, that whether the relations
between our ideas are immedately discerned by the mind,
or whether they are traced by means of intervening per¬
ceptions, in either case we arrive at science and certainty.
This, however, is particularly to be observed, that the
more remote and distant respects, being deduced from
such as are obvious and self-evident, the propositions ex¬
pressing these last demand our first notice, and ought to
be previously established, before we enter upon higher
investigations. When, therefore, in the method qf science,
we have finished the business of definitions : it must be
our next care, distinctly to unfold in propositions, those
immediate and intuitive relations, which are necessarily
seen and owned by the mind, upon the very first comparing
of our ideasone with another. These propositions have ob¬
tained the name offirst Jirintifiles, because occurring/?™*
in the order of knowledge, and being manifest of them¬
selves, they suppose not any ftrior truths in the mind,
whence they may be evidenced and explained. It is not
needful to enlarge here upon the necessity of circumspec¬
tion and care, in settling these primitive and fundamental
perceptions. For since the whole superstructure of our
knowledge rests ultimately upon them, it is evident at first
sight, that a mistake in this case must at once overturn
and annihilate all our future reasonings. But having al¬
ready explained the nature of these propositions in the
second book, unfolded the notion of self-evidence, and
taught the manner of distinguishing between the truths of
this class, and those that are demonstrable ; we shall, for
the present, wave any farther consideration of this subject,
referring the reader to what is there advanced, if he de¬
sires fuller information.

Y
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SECTION XXIII.
Of the Abdication

of Self-evident Truths in demonstra*

ting such as are remote and distant.

The first and more immediate relations of our ideas
being thus pointed out, our next business is to investigate
such as are remote and distant. And here it is that we
have occasion for intermediate notices, and a skilful ap¬
plication of intuitive truths. But though self-evident pro¬
positions be the ultimate foundation ot our reasoning, wc
are not, on that account, to imagine, that the art of im¬
proving knowledge lies in assembling, at random, a large
and comprehensive stock of these. Even general firincifiles, considered by themselves, avail but little towards
the investigation of truth. They are, indeed, useful as
media of certainty, by preserving the evidence of our rea¬
sonings distinct, which never fail to convince, if, being
pursued to their source, they are found to resolve them¬
selves into, and ultimately terminate in these principlesBut when we set about the increase and enlargement ot
science, far other helps are required. For here the w hole
secret consists, in devising and singling out such inter¬
mediate ideas, as, being compared with those others
whose relations we inquire after, may furnish out a train
of obvious and known truths, serving distinctly to investi¬
gate the said relations. Euclid, in the first book of the
elements, has demonstrated, that the three inward angles
of a triangle taken together, are equal to two right angles.
The reasoning, by which he establishes that proposition,
resolves itself into this general principle : things equal to
one and the same thing, are equal to one another.
any one, however, pretend to say, that a bare considera¬
tion of the principle itself led him to that discovery ? The
merest novice in mathematics would, upon this suoposition, be equally qualified for the business of invention*
with one that had made the greatest progress ; inasmuch
as these general principles of the science are commonly
*1^ known to both. But the truth of it is, Euclid, having
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found out angles, to which the three angles of a trian¬
gle, and two right angles, being compared, were found
severally equal; thereby ascertained the proposition in
question, by showing it to terminate in the above axiom,
though perhaps the axiom itself was never once thought
of, during the whole course of the investigation.
SECTION XXIV.
Reasoning) though resolvable into general Truths, rests
immediately upon particular Self-evident Propositions.

And here it may not be improper to observe, that
though it be usual in reasoning, when we arrive at any
particular self-evident proposition, to refer to the general
axiom under which it is comprehended : yet is not this
done out of absolute necessity, or for the sake of any addi¬
tional confirmation. All intuitive truths, whether general
pr particular, standing upon the same foundation of imme¬
diate perception, are necessarily embraced for their own
sake, and require no mutual illustration one from another.
When, therefore, we have found, that the three angles of
a triangle, and two right angles, are severally equal to the
angles formed by one right line standing upon another,
We thence immediately discern their equality bettveen
themselves, independent of the general axiom into which
this truth may be resolved. Nor do we in reality refer
to that axiom, by way of evidence and proof; but merely
to show the coincidence of the example under notice, with
a previously-established general principle.
The same
thing happens in all other demonstrations whatsoever,
Which, terminating thus in particular self-evident truths,
are therefore of themselves sufficient to certainty, and
acquire not any new force by being ultimately referred to
general maxims. This I mention here, to obviate a com¬
mon prejudice, whence many are lead to imagine, that
particular intuitive propositions derive their evidence
from those that are general, as being necessarily included
in them. But since they both stand upon the same foun¬
dation of certainty, and arc admitted in consequence of
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immediate perception, they have therefore an equal
claim to self-evidence, and cannot be made plainer by any
mutual appeal.
SECTION xxv.
Particular

Self-evident Propositions ao called here,

*»

Opposition to General Principles.

As, however, it is usual in the method of science to lay
down certain general principles by way of foundation for
our future reasonings ; some will perhaps object, that
this seems to be a needless precaution, since demonstra¬
tions may subsist without them, and commonly terminate
in particular self-evident truths, peculiarly connected
with the subject under consideration. In order, there¬
fore, to give a distinct idea of the true design of this pre¬
vious step, we shall begin with observing, that by the par¬
ticular propositions in which demonstrations terminate*
must not be understood such as are so, according to the
strict definition of the word, or in opposition to univer¬
sal ; but only confined and limited truths, when compa¬
red with others that are more general. Thus the pro¬
position, circles, equal to one and the same circle, are
equal between themselves, is, in strictness and propriety
of speech, universal, because the subject is taken in its
full extent, and the predicate agrees to all the individuals
comprehended under it. We here, notwithstanding?
consider it as only a particular truth ; because it is of a
very limited nature, when compared with the general
axiom mentioned above: things equal to one and the same
thing, are equal to one another.
For this not only ex¬
tends to all the various species of figures, but takes in
every object without exception, that comes under the
denomination of quantity.
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SECTION XXVI.
General Principles serve, first, to contract the Bottom
of our Reasoning ;

This point settled, it will easily appear, that the method
of premising general principles in the sciences answers
these two great and valuable purposes, ^rst, to con¬
tract the bottom of our reasoning, and bring it within
such bounds as are sufficiently accommodated to the
capacity of the mind. For demonstrations being carried
on by means of intermediate ideas, which must always
have some peculiar connexion with the matter in hand,
the particular self-evident propositions in which they ter¬
minate, are almost as various as the subjects to which
they relate. Thus, in investigating the equality ol differ^
ent objects, whether angles, triangles, circles, squares,
8tc. the intuitive truths, on which the proofs rest, always
regard the particular species, and .may-be therefore mul¬
tiplied, in infinitum, as well as the species themselves.
But now it is remarkable, that all these several truths,
numerous as they may appear, are yet reducible to this
one general principle already mentioned : things equal to
one anti the same thing, are equal to one another.
The
same observation will be found to hold in other parts of
human knowledge, insomuch that though the particular
truths on which we bottom our reasonings, are really in¬
numerable ; yet may they be all, without exception, re¬
solved into a very few general maxims, and thereby
brought readily within the compass of the understanding,
When, therefore, we begin with premising these general
•truths, and as we advance in science, take care universal¬
ly to resolve our demonstrations into them ; this must
needs add a wonderful clearness and perspicuity to our
reasonings, and by establishing them upon a foundation
previously admitted, and of whose strength and firmness
we are abundantly satisfied, give them that irresistible
force and influence, which serves to produce absolute
certainty.
Nor can we possibly imagine any thing
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more elegant and beautiful, than thus to behold know¬
ledge rising from a firm and fathomable root, bearing its
head aloft, and spreading forth into innumerable branches
of science ; which, though variously implicated and en¬
tangled, and stretching to a vast extent, yet, by their union
in one common stock, derive thence so sure and stable a
support, that all the assaults of cavil and scepticism are
not able to destroy or loosen their connexion.
SECTION XXVII.

Secondly, to ascertain the Justness of it with more Ease,
and less Hazard of Miscarriage.
But, secondly, another purpose served by general prin¬
ciples is, that they enable us with less fatigue and labour,
and less hazard of miscarriage, to satisfy ourselves as to
the justness of those reasonings by which science is
established. For since demonstrations, when pursued
to their source, terminate always in particular intuitive
truths, which are therefore the ultimate foundation of
certainty ; it greatly improves,us, to beware, that we re¬
ceive not any propositions under this name, until we have
distinctly settled them in our own minds, and attained a
full and clear perception of that self-evidence, on account
of which they are admitted without proof. But now these
propositions being many in number, and differing accord¬
ing'to the nature of the subject about which our re¬
searches are employed, it must greatly perplex and re¬
tard our reasonings, were we to check ourselves every
time they occur, in order to examine them by the rule*
of first principles. Nor is it a matter of slight considera¬
tion, that in the heat and hurry of demonstrating, while
the mind is advancing eagerly from one discovery to ano¬
ther, we should be often tempted to pass them over has¬
tily, and without that attention their importance requires ;
which must expose us to many errors and mistakes.
These inconveniences are effectually prevented by the
method of premising general truths : because, upon re¬
ferring particular propositions to them, as the connexion
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i’s obvious at first sight, and cannot possibly escape our
notice, the evidence is discerned to be the very same with
that of the principles to which they belong. And thus
by a bare reference, without the trouble of particular
examinations, the grounds of reasoning are ascertained,
and our demonstrations found ultimately to rest on
maxims previously established.
SECTION XXVIII.

Of the Manner of linking Propositions together, in order
to the forming of legitimate Demonstrations.
Having explained the use of general principles, shown
them to be the great media of certainty, and found, that
in order to enlarge the bounds of science, we must have
recourse to intermediate ideas, as by means of them we
are furnished with the several previous truths, of which
reasoning consists; it now remains, that we inquire in
what manner these truths are to be disposed and linked
together, towards the forming of just and legitimate de¬
monstrations. We have seen already, in the preceding
book, that syllogisms, drawn up according to the rules
there established, lead to a certain and infallible conclu¬
sion. If, therefore, evident and allowed truths are dis¬
posed in a syllogistic order, so as to offer a regular con¬
clusion, that conlusion is necessarily true and valid. And
since in every genuine syllogism, if the premises are
true, the conclusion must needs be true ; it manifestly
follows, that the conclusion already gained, being now a
known and established truth, may be admitted as one
of the premises of any succeeding syllogism, and thereby
contribute towards the obtaining a new conclusion. In
this manner may syllogisms follow one another in train,
and lead to a successive discovery of truth ; care being al¬
ways taken, that the premises, in every step, are either
self-evident propositions, or conclusions previously estab¬
lished. And indeed the whole art of demonstrating lies
in this due and orderly combination of our syllogisms.
For as by this means all the several premises made use of
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are manifestly true, all the several conclusions must be
so too, and consequently the very last conclusion of the
series, which is therefore said to be demonstrated. The
same order is to be observed in the disposition of the de¬
monstrations themselves 1 hat is, those propositions are
always first to be demonstrated, which turnish principles
of reasoning in others ; it being upon the certainty of the
principles m.ide use of, that the certainty of the truths de¬
duced from them depends. And since even the different
branches and divisions of science have a near connexion
among themselves, insomuch that the knowledge of one
is often presupposed in another ; great care must be taken
to adjust the several parts with an eye to this dependence,
th.it those may always come first in order, whence the
postulata of demonstration in others are borrowed.
SECTION XXIX.

Why the Method here ex/ilained is called the Method
of Science.
In this way of putting together our thoughts, it is
evident at first sight, that however far we carry our re¬
searches, science and certainty will still attend us. But
what is particularly elegant and happy in the method
now explained, we hereby see knowledge rising out of
its first elements, and discern distinctly how those ele¬
ments are combined and interwoven, in order to the
erecting a goodly structure of truth. Experience fur¬
nishes us with simple ideas and their names, which arc
the primary materials of thinking and communication.
Definitions teach how to unite and bind these ideas to¬
gether, so as to form them into complex notions of vari¬
ous orders and degrees. The general principles premi¬
sed in science exhibit to the understanding such intuitive
and fundamental truths, as express the immediate rela¬
tions between our ideas, and constitute the ultimate
ground of certainty. Demonstrations link known and
established truths together in such manner, that they ne¬
cessarily lead to others which arc unknown and remote.
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In fine, the duly adjusting the several branches of science,
and the demonstrations in every branch, lays knowledge
so open to the mind, that we see the parts of it growing
one out of another, and embrace them with full convic¬
tion and assurance. Thus are we gradually led troin
simple ideas, through all the windings and labyrinths ot
truth, until we at length reach the highest and most ex¬
alted discoveries of human reason. It is true, the me¬
thod here laid down hath hitherto been observed strictly
only among mathematicians ; and is therefore by many
thought to be peculiar to number and magnitude. But
it appears evidently from what we have said above, that
it may be equally applied in all such other parts of know¬
ledge as regard the abstract ideas of the mind, and the
relations subsisting between them. And since, wherever
it is applied, it necessarily begets science and certainty.,
we have hence chosen to denominate it the method oj
science, the better to intimate its true nature and extent.
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