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iog 80 may be easily co~ from the tenor of the preceding 
remarks. 

It is time, however, to proceed to he examination of those 
discursive rocesses, the different steps of which admit of be
ing~j8tinclly stated and enunciated in the fonn of 10gicalllrgu
mentis; and which, in consequence of this circumstance, furnish 
more certain and palpable data for bur speculations. I begin 
with some remarks on th Power of General Reasoning; for the 
exerci e of which (as I formerly endeavoured to shew) the use of 
Janguage, ~ an instrument of thought, is indispensably requisite. 

SECTION II. 

II1Ultrattom oj lOme RefMrks former~ stated in tna#ng qf Ab
.raction. 

I SHOULD scarcely have thought it necessary to resume the 
consideration of Abstraction here, if 1 had not neglected, in 
my fint volume, to amine the force of an objection to .Berk~ 

y', doctrine COBOOj"DiQg abstract geQeral ideas, qn hieb great 
is laid by Dr Reid. in his OD the Intellee&ual Pow-

; and hicb late writ.en teem to ba e coDli-

dcred as Dot leu conclusive aga.inat view of the queeJioa 



",web I e taken. Of this objection I was aware from the 
first; but was unwilling, by replying to it in form, to lengthen 
a discussion which savoured so much of the schools; more !!

pecially, as I conceived that I had guarded my own argument 
from any such attack, by the cautious terms in which I had 
expressed it. Having since had reason to believe that I was 
precipitate in forming this judgment, and that Reid's strictures 
on Berkeley's theory of General Signs have produced a deep
er impression than I had expected·, I shall endeavour to obvi· 
ate them, at least as far as they apply to myself, before enter
ing on any new speculations concerning our reasoning pow. 
ers; and shall, at the same time, introduce some occasional il
lust;ations of the principles which I formerly endeavoured to 
establish. 

To prevent the possibility of misrepresentation, I state Dr 
Reid's objection in his own words. 

" Berkeley, in his reasob.ing against abstract general ideas. 
6& seems. unwillingly or unwarmgJy to grant all that is neottMary 
" to support abstract and general conceptions. 

"A man (says Berkeley) may consider a figure merel, as' . 
• See. book entitled, E1emcntl of Intellectual Pbiloeophy, by the late learned and 

jUltly resreUed Mr Scott, of KiDs" College. AberdeeD. po 118 •• teq. (Bc1iub ...... 
JIIOIJ,) 1 Jape ... &boup& it ~ to reply to Mr 8cou', own 1'IIMOIliap, which 

U,... .... to me Co throw mucb -liJht OIl &be queatioa; but I thoupt it right &0 

refer to ~_e. &bit dIe~.1C be P .... JImI III OJIlIOI1UDity of judgiDs 
forlai..tt 



" triangular, wi\hout au.epding 10 particular q ·ties of the 
"angles, or relations of the aides. & far be may abstract. 

" But this will never prove that be can frame an abeuac:t ge
" nrml inconsistent idea of a triangle." 

Upon this pas age Dr Reid makes the tollo.wing remark: 

'1 If a man may cOI,sidcr a figure merely a. tritmguiar, he must 
" Itave lOme conceptiou of thi. d~ct of Itil cOnlideration; jor flO 

" man catl consider a thing f:!hieh he doe, flol conceive. He has 
" a tonceptioll, therejcwe, of a triangular fi ure, merel!J os 'liCit. 
U I know no more tltat is meant b!J 0,. abstract gerJeral c01lccption 
" of a triangle." 

" He that considers a figure merely as triangular (continues 
u the SRUle author) mu t underswnd what i meant by the word 
a triangular. If to the conception he joins to this word, he 

" add8. any particular qua1ity of angles or relation of sides, he 
" misunderstands it, and does not con ider the figure merely as 

. "triangular. Whence I ulink it i evident, that he who con

" aid a bgure merely as triangular, must have the conception 
" of a triangle, abstracting from any quality of angles or rela. 
" tiona of ides _.'1 

or w~t appean to m self to be a satisfactory answer to 

this reasoning, 1 e ,. to refer to the brat olume of these 
E1 menta. The remarks to which I allude are to be fOWld in 

• Reid', lsaWlJec&:ull Pcnren, ~.as, ~ edit. 
01 



the third 'OD of ~hap fourth .; and I must beg leave to 
recommend em to the attention of my readel"8, as a necessary 

preparation for the following disenssion. 

In the tarther prosecution of die arne argument, Dr Reid 

lays hold of an acknowledgauent which B(~rke1ey has made, 

" That we may con ider Peter 80 far forth man, or 80 far, 

" forth a animal, inasmuch as an that is perc~ived is not con
" aidered,"_u It may here (says Reid) be observed, that he 

" who COD id I'S Peter Ij() far for 1 as man, or so far forth as 
" animal, must GOIJlcm the meaning f those abstract general 
" words man and '~im(tl; and he who cOllc('it'es the mt'.aning of 

" thew, has au abst.ract general conception," 

According to the definition of the word conceptioll, which I 
have given in trt:ating of that faculty of the mind, a geTleral 
~ceptiott is an obvious imp6ssibililY. But, 8S Dr Reid h~ cho

sen to annex a more extensive meaning to the term than seems 
to me.ooosi!ltent with precision, I would be far from being un

derstood to object to his conclusion, merely because it is incon

sistent ith an arbitrary de6nitipn of my.own. Let us consi
der, ther fore, bow t~lr his doctrine i Co~si8lent with itseJf; or 

rathor, since both parties are evidently so nearly agreed about 
the pEiocipaJ fact, hich of the two have adopled the more 

picuous and pbikw>pbical mode of stating it. 

10 the first place.theo, let it be remembered 88 a thiDg admitted 



on boib. aides." that we ave a po of reuoniag cen£eming a 
" figure considered merely as tr.iaagular, without auendiDg w the 
" partieular (luaJi~ies of the angl ,or relations of the sides ;" 
ami a180, that" we .may reason concerning Peter or John, con

" sid red 90 far forth as man, or 80 W forth as animaL" About 

the facts there is but one opini.on; and the only question is, 
Whether it throws additioDallight on the subject, to tell us, in 
scholastic language, that" we are enabled to carryon these 
" general reasonings, in consequence of the power which the 

" mind has of fonning abstract. general conceptions.n To my
self it appears, that this last statement (even on the supposition 

that the word COllCCptiOtl is to be understood agreeably to Dr 
Reid's own explanation,) can serve no other purpose than that 

of involving a plain and simple truth in obscurity and mystery. 
If it be used in the sense in which I have invariably employed 

it in this work, the proposition is altogether absurd and incom. 

prehen.sible. 

For the more complete . illusu-a.tion of this point, I.must 
here recur to a di$tinction formerly made between the 
abstractions which are subservient to reaaoqing, and those 
whioh are ubservient to imagination. "In ev«y instance in 
u weh imagination i employed in forming Dew wholes, by <I. 
" compoUQdiDg and combining the perceptions of sense, it is evi
" dently DeceB88Ty tMe the poet. or the painter should be able to 

" lIate or eprutnt to hjm If the circumstances abstracted, q 
" Beparate objects of conoeptlon. ~t ttD. is bJ no means re
" qUiaite in every ~ in bich absll'BCtioD is subservient to 

" the PQwer of reasoniog; for it frequently hap~, dat we 



.. emlcernin~ quality property of an object 
Ie absii'ac'tetl ftbm the rest, while, at the Imme time, we find it 
U impogsible to Mnceive it separately. Thus, I can rea un 

"concerning exrension and figure, without any Tererence to 

" colour, although it may be doubted, if a person possessed of 
" sight can make e tension and figure steady objects of eon
" ception, without connecting with them the idea of one colour 
" or another. or is this always owing (as it is in. the instance 

" just mentioned) merely to the as~ociation of ideas: for there 
" are cases, in which we can reason concerning things separate
" Jy, which it is impossible for us to suppose any mind so con

" stituted as to conceive apart. Thus we can reason concern
U ing length, Jlb8tracted from any other dimension I although, 
" surely, no understanding can make length, without breadth, 

~. an object of conception -." In like manner, while I am stu

dying Euclid's demonstration of the equality of the three angles 
of a triangle to two right angles,. I find no difficulty in follow
. g his train of r~ason' g, altbough it has no reference what
~v CD the specific "ze or to the epooific furm of the diagram 
bIefi:>re me. 1 ahltract, therefore, in this iostance, from both of 

these circumstaaces presented to my senses by the immediate 
objects of my perceptions; and yet, it is manifestly impracti

cable for me either to delineate on papa', or to OOIlceive in the 
mind, such a figure as shall not include the cil'CWlUltance& from 

1fhi.th 1 ab8traet, 89 -well as thOle on which th~ demoDstratioD 

tamp. 



In order to form a precise nolio of the manner in which 
thi procet'8 of the mind is carried on, it is necessary to attend 
to the close and inseparable condcction which exists between 
the fdculty of general reasoning, and the UlJC of artificial lan
guage. It j in conseqllence of the aids which tlw lends to 
our natural faculties, that we are furni bed with a class of 
bigns, pressivc of all the cireumstanc~ which we wish our 
reasonitlgs to comprehend i and, at the same time, exclusive of 
all those which we wish to leave out of consideration. The 
word triangle, for instance, wben used without any additional 
epithet, coufine tho attention to Lbe tllree angles aDd three sides 
of the 6gurc before us; and reminds us, as we proceed, that no 
step of our deduction is to turn on any of the s~ci6c \'arieties 
which that figure may exhibit. The Dotioo, however, which we 
ann to t.he word triallgl~, while we are reading t.he demon
stration, i not the less a particular notion, that this word, from 
its partial or abstmctcd import, is equally applicable to an ia
finite variety of other individuals -. 

• .f By clIia bnpoIItion of -. lOlDe of larger, lOme of ItI'ictn aignifiC8tion, we 
U tum the reckoaiDg of the conaequeaCM of &hiPr imagiaed in the aulnd, iDeo a reok
" o.nin, of the COIIIeqUflDC. of IfIMI!a&ioIlL Fqr UIIIIpIe, a _ dial bath DO _ of 

" apeedl at all (1DCh .. It bora aocI ~ perfec:tl7 deal aDd cluiDb) if be let before 
.. bla fY. a trWIgle, and '7 it two riaht .... (1iIcb u are &be COI'DeI'I rJl alq1We 6-

IC JUre). mB7 b7 medi&atlOll ~ ull iDcI." alae three aagJel rJl &bat criaatrIe • 
.. are equal, to thole rigbt .... that Itud by it. But it mother triaap be Ibewn him, 
.f cWl'ercm' Ihape n-- &be ~. be caanot bow. widaoul & _ labour, whether 
.. the threIIi up. of &bat aIIo be equal to the _e. Blit he &hit hUll the IIIIl of word., 
• .... he obHneI tJaat Ncb eqaaIitJ - ~ DCIIt to the .... of the Iidet, 
If _ to .,lfI1lcu1ar thiDs io thiI triII!tle I but -7 to dIiI, that the IIideI were 
'f iarIJpt., IDI1 the .. _ three; aDd dIa& that _ all for lUcIa be II8IIIecl • a • 

.. BIt, .m CCIIIClude ~, that IIUdl of up. it in all ....... 



I 
farther, before 1 

It will not, I apprehend, be denied, that when & learner 
first enters on the tudy of geometry, he co 'ders th dia
grams before him .. individual object, and as individual ' 
objects alone. In reading, for example, the demonstra

tion just referred to, of the equality of the three angl of 
every triangle to two right angles, he thinks only of the tri
angJe which is present.ed to him on the margin of the page. 
Nay, so GOIDpletely does dlis particular fif§ltre ngr088 his at
tention, that it is not without some difficuhy h ,in the first in
stance, transfers the demonstration to another triangle whose 

form i8 v ry different, or even to the same triangle placed in 
an inverted poiitKm. It is in order to correct this natural bins 
of the mind, that a j dicioR teacher, after satisfying himself 
.that the student comprehends perfectly the force of the demon-

6t~tiont as applicable to the particular. triangle which Euclid 
has selected.,' Jed Ie ve.ry. the diagram in d.iIj ways, wjth 

a view to show him, that the very same demonstration, expres

sed in· the very same ,form of words, i8 equally applicable to 



In tJ»;' DII.R1Jer be bl. slow d~ to com-
pre~end the nature of general reuoning, e&J.ablishing imen ibly 
in his mind this fundamental logical principle, that when the 
enunciation of a mat~ematical propo ilion involves only ji. cer
tain portion of the attribut of the diagram which is employed 
to iIIu trate it, the same proposition must hold true of any 
other diagram involving the same attributes, how much soever 
distinguished from it by other specific peculiarities -, 

• In ordl'r to impreee the mind .tiD more forcibly with tbe lIIIIle conyjctiOll, lOme 

hayc 'UPI'OfI d tbat it mil(ht be utl'fn'. m an elementary ork, 11th lIS dW of Euclid, 

to omit the di~ altDgolher, I av"" the.u.dent to delinste them for himlelf, ,«ree. 

• ably to the teau of the enunciation and of the con.truction. And were the study of 

geometry to be resarded mer Iy u .ubaenient to that of logic, much might be alleged 

in cQllfirmation of thit idea. Where, however, it it the IlULin purpo.e of the teacber 

(II a1mOlt alway. happeN) to fkmDlarize tile miDd af ru. pupil wilb the fundamental 
principlee of the acienc • U I preparation for the .tudy of phyaica and of the other parts 

of roixecllDa&hemaUCi, it ccoot be denied. dial uch • practice would be far leu fa • 
• ourable to the memory than the plan which Euclid bu adopted, of IDnexing to each 

theorem ID appropriate dlagram, "ith "hicli the general truth comet very lOon to be 
troIISly aMOCiMe4. Of II thia cireumIfDce fowuI to be attoDded in practice with the 



e ~eranDtions in geo etry, there are none ltto 
which die mind enters 10 easily, as those which relate to diversi~ " 
ties 1n point of IJ:te or ~e. Even in rcadingthe very 
first demonstrations of :Euclid, the learner almost immediately 
sees, that the &cale on which the diagram is constructed, is as 
completely out of the question as the breadth or the colour of 
the lines which it presents to his external senses. The demon
stration, for example, of the fourth proposition, is tl'anll
ferred, without any conscious process of reflection, trom the 
two triangles on th~ margin of the page, to those compara
tively large ones which a public teacher eKhibits on his board 
or alate to a hundred spectators. 1 have frequently, however, 
observed in beginners, while employed in copying such ele
menlary diagrams, a disposition to make the copy, as nearly as 
pOlISible, both in size and figure, a lac simile of the original. 

The generalizations which extend to varieties of form and of 
position, are accomplished much more slowly j and, for this 
obvious (.eaSon, that these varieties are morc strongly marked 
"and discriminated from one another, as objects of vi ion and 
of conception. How difficult (comparatively speaking) in such 
instances, the generalizing pr<>CeIJs is, appears manifestly from 

powerful of aU tul~, to the faculty 01 ~ory I IDIl heece die aiel wbiob au. &. 

GIIkJ IDlY be eapeciecl to receive. in point oJ: prCllllpUwde, if Do& ef ~ hom. 
u..q ~0JI0 Nor .. it the !MIt .... iii dUt pndloe, tbat 1& auppliel III at 

• w.idl i"Md1 aDd ~ illllltnl&io .. to faaiIi&aae dMI COIIIIIlll.llicacion of ClUJ" IJO' 

JIII'II1 ........ to o&berJ. Bu& dae pnMCUlioD .,dIM biDtI "oalcl 1ead}Ai too ~ ...,..a.. .. ~ of ....... 
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the t which 8tUdentl esperieooe, in apPlying the 

fourth propofiition to the demonstration of the fifth. The in

erted position, and the pa.rtial coincidence of the two little 
. t .' 10J below the ba e,seem to render their mutual relation 

50 different from that of the t'fO $6parate triangles which had 
b n previoulIly familiarized fD the -eye, tbat it is not surprising 
this rep of the reaaoning should be followed, by the mere no
vice, with IIOme degree of doubt and hesitation. Indeed, where 
Botbin ' . of Ulis sort i manifested, I should be more inclined to 
a criue the apparent quickness of hi apprehcn iOIl to a reten
ti," m mory, ccondcd by implicit failh in bis instrucLOr; 
uran to r gal'd it as a promising symptom of mathematical 

genius. 

Another, and perhaps a better illustration of that natural 10-
gic which ill ex.emplified in the generalization of mathematical 
rcasonin y be dried from tit instances where the 
lADle demoD ~ appf s, in the am wQ.rd, to what are 

'called, in , the different cale' of a proposition. In 

ommeoc t of our studies, we read the demon tralion 

o aod over, applying it. aucccuively to the ditiereot dia. 
grams : .aDd . ot out aome on discover, that it 
is equally adapted to them all. In ptocess 0 time, e Jearn 
that Ul' labour' 8UperftUO\18; and if e find it satisf8ctory in 
ODe of the caIe , can. ticipa~ :with confidence the justnes of 

K~~.l . t or lh JI;lOdificati wbich wjll be De-

accc)lDttaodille it to hich the 

, 



The 'cal ~ however.; applied to geome-
try, places be ~g doctrine in .a point of view still more 

striking; "repIlsMDtiog (to borrow the word of Dr Halley) 
" all the potBibIe of a problem at one view; and often 

" in ODe penl theorem comprehending whole scienc ; hich 
" deduCed: at I into propositions, and de;nonstrated after 
" the maoDur of the ancients, might weJl become the ubject 
" of large treatises .... Of this remark, 1Ia11~y' gives an instance 
in aftn'llWiD, which, he finK published it, as justly re
garded "as a ~ble iDStance of the great use and compre
" hen iveoess of aJ~c solutions," 1 allude to his formula 
for finding uni enaJly the foci of optic Jenses; an example 

which I purposely select, as it cannot fail to be familiarly known 
to all bo ,have the slightest tincture of mathematical and phy

sical science. 

In such in»1aDcea aa t.he!Ie. it will not W'cly be supposed, 
that bile we read the geometrical demoDStration, or follow the 
suooeui e ~ of the Ilgebraical procesS, our geTW'tlI concep
titnu embrace all the various poIeibJe cases to hich our rea
sonings extend. So ,-ery dUFerent is tbe fact, .. hat the wide 
grasp of the conclusion i discovered ooly by a sort of sub

sequent Mdtditwt. aDd, tiH habit bas familiari. us with si
milar djscoveries, the3 never fail to be attended with a certain 

degree of unexpec;t.ed delight. Dr Halley seems to have felt 
, ly .. beD tlJe optical jorrtfll.la already mentioned first 

ted itself to bii miDd • 

• au.. r...a. 50.10& MiIocll. Cur. VoL L po S40S, 



In the foregoing retiarkJ, I borro"at myexiUhplei 'fiOm 
mathematics, because, at the period of Jife when we enter on 
this study, the mind has arrived at a sufficient degree at matu. 
rity to be able to reflect accurately on every step of its own 
progress; whereall, in those general conclusions to which we 

have been habituated from childhood, it is quite impossible for 
us to ascertain, by any direct examination, what the proces es 
of thought ,,~which originally Jed u to adopt them. In 
thi point of view, the first doubtful and unassured steps of 
the young geometer, present to the logicillD a peculiarly inte
resting and in tructive rllfR of phenomena, for illustrating the 
growth and deveJopement of our rea oni~g powers. The true 
theory, more especially of general J"eQlOnint. may be here dis
tinctly traced by every attentive observer; and may hence be 
confidently applied (under due limitatioDs) to all the other de
partments of hnman knowledge·. 

• The yiew of general ~ which . gi en above, appean to myee1fto alFord ( with

oul lADy commen,) • ""01')' IDIWer to &he foIlowiJIg arjument of&be late wol1hyand 
leamed Dr Price I .. TbM die uoivenali&y co... in &he ideo, and Dot merely iu &he 
,. tu.lIIIt, III UIed to lignify • nUlllber of ~ ..-1IIiIw &hat which ill &be immeo 
"dWe object oCre8ec&4011, it plliAl ...... -AIle idea to wbieb die _-... 

IC -' which it recall into die miDd, only • plr&icular -. we ..... -* ... to wfIu 

IC otJaer ideM to app!y!t, or .... ~ 4IItjec:ta .... &he r .. K N"'Ot....., toO 

,f brina &h_ wi&hiD the ....... &be..... A pendII, in ~ ....... h_ 
IC Un1 cklmOUllatioD, . 11 COIIIcliouI dial it ...... to __ ... duIIl jaIa 

.. tha& preciIe a,u.. ... ill the cliapm. .. it be)mowlf" ..... ...., 

.. fI hat CIA the ~ be to_ t Bow ...... Ir:IIowJedfe ~ bY' 

".ill Or bcnr 1bIIl_ b_ ...... ..to.,.., hI" 
upoIl au J)r ....... Dr Old _.-

.. abRrIc:t Weu .... impIie4 ia ... aw"v r ·'i ... ",., filM --J ..... AI MJ'fi 

...... ;'IUI/I~ (til IAtftlllln,.,., f1I' '"" if .......,,, Ii. -J".,., .. 
• 



119 

~ baa heea now said, it old appear, that, in or-
QeI: ~ ~v __ t ~J conclllSion in mathematics (and the 

a~~ ()bservaliQP ~ itb respect to other sciences) tfllO dif. 

feJ)mt p~ Of rea~ning ~ necessary. The OAe is the 

del1l~flIioP of t~e proposition in question; in studying which, 
we certainly thmk of nothing but. the individual diagram be
fore u The other is; the train of thought by which we trans
fer the particular ~Qnclusion to which we have been thus led, 

to any othpr d~ to which the same enunciation is equally 

Q.pplicabl Ai i last train of thought is, in all cases, essen· 

tially til same, we inse~ibly cea!le to repeat it when the oc~ 
sioo f9r employing it occurs, till we come at length, without 
Q.OI ~tion, La generalize our particular conclw;ion, the roo-

If ,;.,., or~" tf all tAing., tUltic4 are eztrl«l by if, or IUlfold mul ~ ,!.em. 
u ,aoel, 41 0CCtUi0m i,.viIe. alld pr&per cirCfIIAIIIJ_. QCCIIr." "This no dOllbt (Dr 

U Price adds) many will very freely condemn as whilll8ical and extravagant. I have, I 

.. OWII, a c1IlFerent opinion of it; but yet I should not care to be obliged to defend it." 

....... "1M Prirteiptd Q.aIimu "' M~, pp. 58, 59, tel edit. 
_ ,., _pIII'C, I haft GO ICI'IIple eo .y, t.be& I oouider thit faDCY of Cudworth .... cW,"""'" _ #~, bot 88 ........ llllintelligible; and yet it ap. 

pearl to .. tba& __ aoarlllelllMlOJ1 of the 1liiie lOR ..... aiR in til. miDd of ev~ 

~ who imagiDeI t.bM he hal the pcnrer CormiIIf gaeral ~iuru without the 
iunletliation of 1aapIse. 

ID .... ooaWmaciOD.ef &he ......... 0, Dr Price .... dIIpeI8Il to anetiOll another 

.... of Dr Cudwcmh I in _bidI M pro_ 'M opinioft 'If 1M ~"O NIO 
~ ar&d faW, til 10"" 110 DO/ffiIItdiorI. I .uapect, that wbea Dr CDdworth 

... tpleDeUclllid erac:aIar ---. he .... eM at humour wftb __ III'JUIIIeDt 

~ ...... .IIe faDd m.eIt' UIIIbIe to aawer. It it DOt • Utde remarkable, 
cbIr .... 4oc:trine which be bere .... wida 10 sreat --.. iboaIcI, wiell • YeI')' fe", 

"* ... ~ ................. ~ all tbe IOIIIIdetl pJdIoIophen of die ~BhteeDth 
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mmt it is formed; or. , oth«. wda. to it as a pro
poaitiea compreheuding an iade6uite Val' ty: of particuJu 
truthS. When this habit is established, we are ~pt tg imagine, 

-fOrgetting the s]ow steps by which the habit wu acqWred,
that the general conclusion is sa ~ iIlfereDC8 from a 

general demoDlltratioD; and that, there was ODIy one 
parucu1ar diagram present to our external senses, we must 
have been aware, at every step, that our thoughts were real]y 

convel'88Dt, Mt about this diagram, but about general idea., or, 
in Dr Reid's Janguage, general cmteep4Q1l lIenee the fami
liar . use among Jogician of these cholaatic and mysterious 
phrases, which, whatever attempts may be matde to in prct 
tb m in manner not aJtogether incoruUstent wilh good 

n hay unqu lionably tHe effect of keeping out of view 
• the real procedure of the human mind iii the generalization of 

ita kllowledge. 

Dr Reid seem to be of opinion, that it is by the power of 

fonning -gtntrol ConceptiOlll, that man is distinguished from the 
bra ; for he observ~ t.ba "Berkeley's system goes to de
" troy the barrier betw R the ratiooal a d anima) natures.u 

I must own II do the j of un. rem at 

tbis work. On to m account 

whieh has been jOlt given of genavzl retUDftMg, by ascribing to 
a of..., lIeductiolJ the· 
ci w/IfIrdm.~) CO plaiD 
by .. eahoJastic; and _ v intdisihle phrase of IJfIIiitViI 



~iorrt; places the d" "nction. betWi man and brutes in a: . 
far cl ad trooger light than &hat in which philosopher.t 
have been accusiomed to" it. Tbat it is to the exclu$ive 

pas 'OD of the faculty or d~ and of the other powers 
subservient to the \lie of genn sigoa, ~ our spedes ill chief-

. 11 indebted for its supeIjority over the other animals, 1 shaU 
afterwards endea\'our to show. 

It till remains b me to examine an attempt wllieh Dr id 
has made, to convict BerlleJey of em incon_ency, in lbe state

. ment of his argument again t abstract general ideas. "Let U8 

" now consider (says be) the B' hop's notion of generaliaing. 
41 An idea (be teU u) which, considered in ittelf, is particular. 
~. becomes general, by being made to represent or stand for all 
"other particular ideas of1.hesame Bart.. Tom etbitplain by 
~, an example: Suppose (says Berkeley) a geometrician is demon
" sua ' the method of cutting a line into two equal parts. He 
" draWl, fOr instance, a black line of an inch in _p. TJiis, 
" wJaich i. in iLaelf a particular line, ~ nevertheless. with regard to . 
"its . gnifieatioD, general, inee, as it 1$ &here used, it representa 
" all particular Ii .. whatsoever, fO that what ' eIemoutrated 
" of it, II demonstrated of all lines, or, in other words, of a line 
4. in general. And 88 that P*ticular lin beOOmee general by 
.. being mad" eign, 80 the DBID8 line, hitb'. abeo1utoo 
""1". part.icuJir, by being up.' aade geDerat • 



" To be of (I 1Ot't. iIb barirW hieb ~ 
" terise the sort, and are cammon to all the UwUv,idQak that 
.. belong to it. There cannot therefore be IJ eon, wi~t go
" neral attributes; nor can there be .y cooception of & 8011; 

" without a conception of tboeo peral attributel which dis-
• ., tingui ~ it. The ~ of GMt, therefore, is an abstrflct 

., general con~' D • 

.. The partit!u1ar idea camaot surely be made a sign of a 
.. g of whicb e ba e DO eoaClplion. I do not say, that 
.. you mUlit ha on idea Of the sort; but urely you ought to 
.. uMtrltoN4 or etm~ what it means, whea you make a par
If ticUJar idea ~tative of it; otherwise yBur particular 
.. idea ta ou •• N . 

COl'lI!l~9I' lPyaeli as called up'on to defend 
el y may have y suP:' 

&ioo, I must take die libeny of 
C iaataDce, he appean to me 

De 86Verity. By. ftkol qf 
t{firlp 



,~~I[are ~ual to one a.tul 
10 one aDO ; 80 it may be sULted 

wmwmltr thin have the same name 
.~"'ilmclll. ot .their beiDJ comprehend

ed isa the tIp'tt8 ';f the t aU . be collJidered 
8& ~ UM ~ auldet:l, in every (l8S8 here ~ defini .. 
lion i the principle on hich our reasoning pr~8. In rea. 
soning, a.cc:ordingly, concerning anI sort or 'peciu of things. 
on bougbcs DO .oecaiiOIl to wanet'lr frob). the individual 

~ or~ .. to e attention h~ 1.0 be i
rectl!d, 01' to attempt the fruitless task of ~piog at tbose 8pe

cifie .a~es hich are avdwetiIy e eluded, fmm the llumber 
of oar '. AI ev., oolicltWon 'Which it logically dedQ. 
ced from the definition moil, of nacessit1, !wId equally true of 
aU the individuals to which the common . name is applicable, 
these individualS 8l8l regarded merely aa 10 ,:nany unit8, which 
go the composi.tioR of the multitude eompJ'eheAded under 
tb& cohecti e or pueric term ~ pP r of con~ 

y tbiqgll1Ol'e tG.40 in the thaP when we think of 
tile b:f iQ R.Q .uthlat$cal 
colliPl_m 



and parcds. to wbich en shoplieeper has recoune for assort
ing, according to their respective denomination~ and pricel, the 
various articles which compose his stock of ~ 'In one 
parcel (for example) he collects and incloses under one com
mon envelope, all his glove. of a plrt.icular size and quality; · in 
anotlJcr, all his glave, of a di~ rent tUle nd qualit.y; and, in 
like maaoer, he proceeds ith the stockings, shoes, hats, and 
the VariOUI other commodities with which his warehouse is fil
led. By this malns, the attention of his shop-boy. instead of 
being bewildered among an infinitude of particulars, is confined 
to paro:/, or flBlOrliltcnt, of particulars; of each of which par
cels a distinct idea may be obtain~ from an examination of 
anyone of the in4ividuals contained in it. These individuals, 
therefore; are; in his appreben ion, nOthing more than 10 many 
wit. in a muhitude, any ODe of which units is perfectlyequi- . 
valent to any other; wbj.le, at the aane time, the parcels them-

Iv ,notwithstandiog the multitude of units of which they 
are made u{l, distract his attention, and burden his memory as 
liuJe, if tMy ilKiividual articles. .The truth is, that they 
become to hi. mind mdi1Jiduol oJ,jtct. tif thought, like a box of 

., of the other material 





from 
preciaeimport of its generic is fixed abd aBCertained by 
the tkjiflttUm. which fo~ the basis of all our reU6nlligS, hnd 

hicb, of consequence, the -very possibility of etiOr in OUT 

classifications is precluded, by the mtual i lily Of all those 

hypothetical objecta of thouiht to which the. same generic tenn 
is applied. 

I intend to proaecute this subject farther, before concluding 

my observatiOlll on general reasoning. At present, I have on

Jy to acId to the foregoing remark, that. in the comprehensive . 
theorems of th pbilOIOpber, ell as in the assortments of 
the t.r8d m~, I cannol. perceive 'a siDie step of the under

standing, which impJie& an, thing mote daan the notion o£ 
number, and the use of a common name. 



doC:triIle of the' nominaJists bas been stated by some 
wri\er& of note in very.uoguaMed terms, I do not deny -, nor 



luminous, and. the aame time, cautious m.uner in which 

been unfolded by SerkeJey aod biJ ucaIIIIO'" i own it 
appears to me not a little ~n... ~ls and 
candour shou1d .still be fbu1i4 ancliDed to but eyes ~n 
the light, aDd to heker in the darkoees of the mid. 
dle ages. For my 0 part,. the loDger and the more att6otive

Iy that I reflect on the 8ubj the more am I dis~ to ac
quiesce in the irJopm bestond on Rosce1linus and his fo}" 
lowers by T .. eiboitz; 0 of the very few philosophers, if not 
the only philosQpller, of great celebrity, ho seems to have 
been fWly-a.ware of the ainguIar merits of thoee bl 1thom this 
theory wu origiaaUy propoeed: .. 

" BIUK IJiT 

BIl~I1rIl[A1IrD ATI01fI co GaUBB-

y, indeed, much more congenial to 

.. ·proposed and maintained at 

:.ebnlicail. an~or to empress myaelf more 



Continuation of tAt SulOed.-Of I.angua~e considered OJ an In
IlrumeRt of Tlwught. 

HAVING been led~ in defence of some of my own opinions, 
to introduce a few additional remarks on the controversy 
with respept to the theory of general reasooillg, I shaH avail 

myself of this • opportunity to ilJu tmt a little farther ,another 
topic, (intimately connected with the foregoing argument) 
on which the current doctrines of modem logicians soom to 
require a good deal more of explanation anq restric~ion than 
has been cOmmonly apprehended. U poD this subject I enter 
the more willingly, that, in iny first volume, I have alluded to 

these doctrines in a manner which may convey, to some of my 

readers, the idea of a more complete quiescence, on my pa~t, 
in their truth, than I am disposed to acknowledge. 

In treating of abltraction, I endeavoured to show that we 

think, well as ¥Gk; ~J' meana of words, and that, without 
the use of language, our reaaooing facUlty (if it could have been 

at all e ercised) rou t necessarily have been limited t particular 
conclusions alone. The effects, therefore, of ambiguous and in
definite tcl1ll8 are not confined to our communications witbothers, 

Iftl to our private and solitary speculations. Dr Camp-
E his P.Wlosopby of llhetoric, baa made some judicious 

"tpQ~lant 0 atioDs OD this aubject" and, 1 a much 
~J it drew the atteJltioD of Des Cartes; who, in the 

It 



course of • very valuable di8CWl6ion with respect 
of our erront, has laid particular tress on those to which we are 

a]>OlSoo from the employment of language as an instrument 

of thought. "And, lastly, in con cquence of the habitual 

" u c of speecb, all our ideas become WlSOCiated with the words 

I' in which we express them; Dor do we ever commit these 

" ideas to memory, witbout their accustomed sign. IJence it 

" is, that there is hardly anyone subjectJ of wbich we ha\'c so 

" distinct a notion as to be able to ulink of it abstracted from 

" all u > of Janguage; and, indeed, as we .rememilt!r words mor 
" easily tluln thin ,our thoughts arc much more conversant 

" wilh the forlller than with the latter. lIence. loo, it j , that 

" we often yield our 8.Sl;cnt to pr~posilions, the meaning of 

" which we do not understand; imagining iliat we have either 

" examined formerly the import of all ilie terms iD\'olved in 

" them, or that we have adopted these tenns on the authority 

" of otherv upon whose Judgment we can rely· ... 

• " Et deRiqul. propter loquelll! QUID, ecml:ejJtOl omnCl D~ verbis, quiblll eOI 

damua. 



· 
it may be worth while ~ 

add, that luuever improv~ents may yet be made in lan
guage by philosophers, they De\'er can n:lieve the sLudcnt from 
the incii pensable k of aoa1yzing wi h accuracy the complex 
ideas he annexes to the term empJoytxl in his reasonings. 
'}'he u e of general term , as Lock.e has r marked, is learned, 

"" .'" TIW Tfl,. Til' Me" &~rO( 0 T,OT" 81'1',,," '11',.."" I-' P, ~TI /l-flM",; &'11'1,,11 
,,"IT.' ~IT' .A~'" ""0""'1-'.,0', II •• 8' i~TI"'" ,; /A" "at fUY' aM." O'IU.,j..I, I,. AO,,~, 
I' h ..... rlurllflf, .X I'T"" 1',' ~T • ..,~ ""."1'.70(' liT •• "" •• 9' "I/TIII, ..... ..,&0'8'" 
crl/".s.u"" _1"" .... , 'I_ At". _...,'" 71' va'""" ITI, n' II-IP " .... 11 '" '., a/A0I07ftTW 

fl' 1'1 Oll-OIIT"', .11 flf Ale'""f.-De &pltUt. ElenciJu, Lib. I. cap. vii. 

" Quocirca inter _ (Pa.raIogiIlDOI) qui in dictione co_tun" hie fullendi modu. 

" etC ponendut. Primum, quia magi_ dccipimur conllidt'rlmtc8 cum a1iis, quam apud 

" notmetipeOl: nun COD.idenllio cum alaR per ICrmonem in titui'ur; apud 1l08ll1ctip OB 

" autc:m Qon minut fit per rem iplllll). l>cilldc ct per. D08metipsQ8 ut fallamur accidit, 

" cum in rebut cOll8idl.'TIUldia 8crmo adbibctur: Prll:tCrca deceptio est Clt eimilitudinc: 

CI lIimilitudo autero ex dictione.~ -Edit. Du. Pal. Vol. I. p. 289. 

Leat it .bould bo concluded, howe er, frOm thi~ detached remark, that Arittotle had 



in Jrnlny cases, before it is poII8ible JOr U8 to 
meaning; and the greater part of mankind continue to use 

them through Hfe, without ever being at the trouble to examine 

accurately the notions tlle), convey. This is a study which 

ev ry individual Ulust carryon 10r himself; and of which no 

TulClj of logic (how u eflll soever they may be in directing our 

labours) can supersede the neces ity. 

Of the essential utiJity of a cautiou employment of words, 

both a a medium of communication and a an instrwnent of 

thought, many triking illustrations might be produced from 

th history of science during tbe time that the c;holastic jargon 

was current among the learned; a technical phraseology, which 

was not only ill-calculated tor the discovery of trul.h. but which 

was dexterously contri cd for the propagation of error; and 

which gav to those who were habituated to the use of it, great 

• ad antag s in controversy (at lea 1 in the judgment of the mul

titude) over their more enlightened and candid opponents. 

" A blind wrestler, by fighting in a dark chamber (to adopt an 

" allusion of D Cart ) may not only conceal his d 1, but 

" may enjoy some advantages over those who see. It is the 
" light of day only that can discover bis interiority oN 'I'he Un
perfl ctions of thi philosopby, accordingly, have · been e posed 
by D Cartes and hi folIo ers, 1 by the force of tbeir rea-
BOnin ,than by their leaching to make use of their own 

I " of groping in " l darkaesa of the 

Jillgillg ,cbI~ea OQ 

Pl'eCl"1JO ~ 

on 
no 

4 



lS('(fIIiIlllce of the influence of t1 e views, the attention 
of our sound l phiJosophers was more and more turned, dur .. 
ing the course of the last century, to the cultiv lion of that 
branch of logic which relates to the use of words. Mr Locke' 
observations on this subject form perhap the mo t valuable 
part of his writings; and, since his tim , much additional 
light has been thrown upon it by Condil1ac and hi uccessors. 

Important, however, 88 thi branch of logic is in its practi
cal applications; and highly interesting, from its intimate on· 
n~ction with the theory of the human mind, there is a possibi
lity of pushing, to an erroneous and dangerou extreme, the 
concJUlI.ions to which it has led. Condillac himself falls, in no 
incon iderable a degr<>c, under thi censure; having, upon more 
than one occasi u, e.xpres ed himself as if h conceh,ed it to be 
po sible, by means of PI'Ccjse and definite terms, to reduce rea
soning, in all the ,sciences, to a sort of ~ecbanical operation, 
analogous, in its nature, to those which are practised by the 
algebraist, on letters of the alphabet. "The art of rea oning 
" (he ts O\1'er and over) is nothing more than a language 
" well arranged:'- 'art de raisonner Be r6duit a Wle langue 
" bien faite." 

One of the first persons, far as I kno ,who o~jected to . 
the vaguen and incorr of this proposition, was M. 
De Geraudo; to whom we are farther indebted for clear and 
IUIldlctoIl'J expoaition of the very important f(Jct to which it 
Ie . fact. Condillae appro imat nearly in varioUl 

plU1l of hii works; but never, perhaps, witbOut ~me de 



of indiatinetne18 and of exaggeration. The point of view in 

which it ill placed by his ingenious successor, strikes me as so 

jut;t and happy, !Jlat I cannot deny myself the pleasure of en

riching my book with a few of his obsen'uLions. 

" It i the di tingui bing characteristic of a lively and vigor

"ou conception, to push its peculativc couclu iuns sOlllewhat 

" beyond their ju t limits. Hence, in the logical discussions 

II of this estimable writ r, these maxims (stated without any ex

" planation or restriction), 'That tlle study of a seiencf is 110-
" tiling more tllan the a('1";·~tio,, of a la"~llllgt';' and, , t/wt 
"a leie71ce pt'opf'1'ly treated ill only a umguage '6.:~.'Il-contr;t'ed: 

" Hence the rash assertion, 'That mathematiC$ POSSCSII1l0 advan
"tage OVtr otlKr science" but ra:hat tlU'!! deritlt from a bt:tter 
" pllrolCoiogy; and that all qf tllese .might ottain to tilt same 
"oIUlracttr qf limplieit,f! ofld C!f certainty, if we knew "ow to gin; 

" them ligns equally peifcct -." 

" The same ta k whi h mu t have been exccuted by tho e 

"who onlribuloo to Ih first furmalion of a Jangu , and 

" which is ex Cllted by 'very child hen e learns to speak it, 
r in tb adult when he makes 

' ) "m 



"Qften liappeas, with repeating 0 r mechanically hat 
" been said by others. It is in tl.i respect that languages, with 
" .their forms and rules, conducting (so to spe-elk) those who 
" use them, into tbe path of a Illgu}ar analysis; tracing out to 
" th(>m, in a well-ordered di cour e, the model of a perfect de
" composition, may be regaa-ded, ill a certu;" Beme, as allalgti
" cal methods.--But I slop short; Condillac, to whom this 
" idea beloogl, ha developed it too well to leavo any hop\) of 
" improving upon his statement:' 

In n note UPQll this passage, however, ]\f. De GerandO' ha 
certainly impro ed not a little on the statement of CondilJac. 
" In a serting (says he) that Janguages may be regarded as 
"analytical methods, 1 have added the qualifying phrase, 
"il. a ceriain senBe, for the word method cannot be employed 
" here with exact propriety. Languages furnish lhe occasions 
" and the ~a,u of analysis; that is to say, they afford U$ as-
" sistance infolloa'ing tllat method; but they are not the me
cc tbod itself. They reselDble signals or finger-posts placed on 
" ~ tQ enabl~ us to discover our wny; and if they belp 
" us to analyae, it is because tbey are tbemselves the results, 
II ami, as it were, the monuments of an analysis which bas 
" been previously made; nor do they OOQtribute to keep us 
.. ilJ the rigbt .,..u., ~ut ill proeorLion to the degree of judg-

" ment with whiqa an~"'" bas been conducted·." 

e :UcltbUI to introdbCe these excellent re

Jl"AIiI.~lIIit Abat I ha e lUyself iDdirectly contributed 

• 



to proP,lgate in this country the erroneous opinion which It IS 

their object to correct. By some of our later writers it has not 
only been implicitly adopted. but hal? been regarded a con
'du ion of too great value to be suffered to remain in the quiet 
pos ession of the moderns. "Aristotle (says the author of a 
" ry valuable analysis of his works) reelll.:'1ltw that our know
" Jedge (Jf thing chiefly depending on the proper application 
" oflanguage as an 1 8TRU~ENT OP THOUGHT, the true art 
" of reasoning is nothing but a language accuraa.ely defined 
"and kilfuJ1y arranged; an opinion which. after many idle 
"dt'ClaDlalions againRt hi barren generalities and verbal trif
" ling. philosophers have begun very generally lo adopt·~ 

• Aristotle'. EthiC8, &c. by Dr anliea, Vol. I. p,94-, 2dedit. 

rJ'h(> pusagc in my firlt volume, to which I suspect an alluaion ia here made, is as 
foU0W8: 

" The technical terms, in the different meneea, render tbe appropriate language of 
"philosophy •• till more convenient INSTRt1MIUI'l' OP THOUGJlT, than those languagea 

" 'lfhich have originated from popular \IIIe; and in proportion as theee technical terms 

.. improve in point of precillion and of comprehenaiveneu, they will continue to render 

.. our inWUp&u.i progretl more c:er&aiD and more rapid. 'While engaged (laY' ~r 
" J..avoi.j/r) !- th compaaitlon of my Element. of Chcmi$try, I perceived, better than i 
" had cler dODe before, the truth of lID oblervatioo of CoaclillaC, that we think cm1y 

.. tbrouah'lt,le lIIIClium or wordJ, ancl that lafl6lUlB~ are trwe· ~ ~ Alge

.. bra, which, oi all oUl' ~ of espreIIioa, iI the IIlOIt lim,ple, the mOlt euet, and 

.. th bett adapted w ita purpoee, '" 1& tm: II\I1Ie time, a ~ and lID analytical me-

.. tholl, TM Gn tV~U ~ tAc. a ,.",.,..e cell ",..a""" The in. 

"8uence (I ha.e 1dcIecI) wbicb ..... WJry .. ~ Yien have 
Ie alreadyiuld GIl the cloCtrineI of~, -. to ... of my 
II JeIIden,-

thia ........ WII .. I,... &JIJ die looene. IiDd hIcIiI-
tIadD of LnaIIier'. aprelilou I bat _ m ooIy object in ltItroclDcIu the ....... 

to ~ &be w-c. of aeaenl JosioIl ~ lID the fit ~ 



After thls strong and explicit sertlon of e priority 0 

Aristotle's claim to the opinion which we jUe here told " pfU,. 

" .phf't begin f1er9 ,enerally to adopt," it is to be 110 .. tuat 
M. De ~eraDdo wiU be in fllU1l'e allowed to njoy dre unuisput
ed honour of having seen a litLle farther into tUb tt'.rudamental 
article oflogic than the SLagirite himself: 

IclecC6I, I did DOt ahink it ueceaary, in the' introdllCtion to my work, to point out ill 

,mat lIIIIIII)er C~C'I propoeitiOJlI were to be limited ad corrected. 1 am truly hap: 

py, for tbe lAke of M. De Gerandu, ~ I happened to traDICribe them in the lIIItle vague 
and Yery exc:reptionable tel'lDl in whicb 1 f()Und them II8Ilcti~aed by the DUDeI of ColldiJ

lao, aDd of OIUI ol the mfHt illQl&riollt Df hil dilcipJeIIo 
It will not, I hope, be .cowUdered &I altogether foreign to the deeign of thiI Dote, ~ 

I r_k fw1her, bow 6IIy it ill for a tranalator of Ariatotle (in eoneequcoee .of tbe un-

, parlllielcd brevity wbi~h Ire .ometimCi a!%Ctl) to accommodate the 1Ilnet: of the originul, 

by tbe help of plll'aplarll8l.ica1 ' claUlefl, expreIHd in the phrueulogy of mod.lra lICieuce, 

to eyery progr.ve .tep in die hilIeory of hwoaa ku01l'ledge. In "UUl, there iI not 

ODC philOlOpher of IIDtiquity, whose opinioWl, wheD thO)' are .tited ill , Ill)' terma but hia 
on, are to be received wlth to great diauuat. • 

; 



Cpntinpdion of the Su!dect.-J'isionary Theon,e • .j Iotne ~ 
. Ciolfi, occa';Qned by their inattention to the Euemial Diitinr;tion" 

betwwl Mathematic. Qr,ld other Science, • 

. IN a passage already quoted " from De Gerandot he takes 
notice of what he justly calls a raM .aB.erlion of CondillaCt 
ct 1:hat mathematics possess no advantage over oiher sciences, 
" but what they derive from .a better phraseology; and that all 
" of them might attain to the BBDJe chamcters of simplicity and 
" of certainty. if we knC;,. how to give them Bism "equally 
" perfect." 



r Our common algebra, hich we jl1 tly value 80 highly, i 
" no more than a brancb of thaL general art which I have here 

. • in view. But, such as it is, it puts it out of our power to 
" commit an error, even although we should wish to do so ; 
" while it exhibiti truth to our eyes like a picture stamped on 
" paper by means of a machine. It must at the same time be 
" recollected, that algebra is indebted. for whatever it aecorn-
ee plishes in the demonstration of general theorems. to the 8Ug~ 
" gesPOD8 of a higher science; a science which I have been 
"accustomed. to call characterilticol combinaticm; very ditre- ' 
ee rent, however, in its nature, from that which these words are 
., likely, at first, to suggest to the hearer. The marvellous uti-

" lit, of this art I hope to illustrate, both by precepts and exam-
" ~ if I hall be 10 fortunate 81 to enjoy health and leisur~ . 

" Jt is impossible for me to convey an adequate idea of it 
" in a abort description. BUt this I may VeJltW"e to assert, that 
" BO instrument (or Organ) could easily be imagined of more 
" powerful efficacy for promoting the improvement of the hu.-
" man undemanding; and that, 8upposing it to be adopted, 
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" as tho ~lDOn methOd of philosophiZing, the time \VouJd 
" very arrive, when we should be able to form conclqslons 
" ~oncerniDg God and the find, with not Icss cel1ainty 1han 

" we do at present concerning figures and numbers·." 

The following passage i translated from another letter of 
Leibnit.z to the same correspon~ent : 

" Tile mUUer in question depends 'On another of much high
" er moment; 1 IDean, on a gttleraJ and true art qf c011lbilla1iorr, 
II of til eXl~m,j\,c il1fluence of which 1 do nol know that any 

"person bas yeL been fully aware. This, in truth, does not 
" differ frOID that sublime analysi ,into the recesses of which 
" Dt,'s Caltes himself, as fin a I can judgf', was not able to pe

U nctrate. But, in order to carry it into e.xecuUon, an Ipha. 
" bet of human thougb15 DlUit be previously forW.ed; and for 
" the iD\' nOon of this alphabet, 8Il analy is of wows is iudi$'

" pensably D erlsary. I am not, howel't~r, surprised, that no

" body bas ufficienLly conaidered it; for we are, in gene

" rat, apt to neglect what is easy ; and to take many things 

II for granted, from their ppa pt evidence; taul", which, 
" bile . '! NQ11U8 , ill (Or ito 
.. ching th aummi 
" alblu pwd to 





~ 

it appears that, in fo1i6Jittg aily riilii of ~ning, 
,beyond circle of the mathematical sciences, the mind mu t 

n eea rity carry on. along with the logical deduction expressed 

in words, another logical proces ·of a far Ilieer and more diffiCult 

nature ;-that of fixing. itb a rapidity which escapes our me

maTY, the preclsf;sen of fNery ord h1t'his ambiguous, by the 
relation in whlcli it itanda to 'tile geD~raJ Acope of the argument. 

In proportio a the l8.ngu&ge 0 8cie~ce becomes more' and 
more exact, the ditJjculty of tb' tMk will be gradually . '
u' lied; but let the improvement be carried to .any conceivable 

extent, !lot ou .tep ill ha 11 gaiued in a~celerating tbat 
era, 0 sa guinel! an icipat:ed by Leibnitz aod Conditlac, hen 

our l'eaIOnings in morals and politic haU resemble, in their 
mec:banical ltd iti . d 



with which he bas cultivated these Iilent habits qf' Mctit'e u.. . 
terprdatum,-much more, in my opinion, th n on hi quaint.
ance with those rules which form the great objects of IItudy to 
the profeued logician. In proof of this, it is sufficient for me 
to remind my readers, that the whole theory of syllogism pro
ceeds on the supposition that the same word is always to be 
employed precisely in the same sense, (for otllerwis~, the syllo
gism would be vitiated by consisting of more than three terms) 
and, consequently, it takes for granted, in every rule which it 
furnis es for the guidance of our reasoning powers, that the 
nicest, and by far · the most diiicult part of the logical pro
c has been previously brought to a successful termination. 

In tmltiog of a different question, I have elsewhere remark. 

eEl, that although many authors have poken of the w~nderful 
meclatmim oj 'peech, none has hitherto attended to the fi more 
wooderful fMc/umim which it puts iDto action behind the 
scene. .,A similar observation will be fOUDd to apply to what 
is nly called the Art of niog The scholastic pre
cepts which profess to teach it,. reacll deeper thaD. the very 
surfilce of the subject; being, all of them, coDiDed to that part of . 
the intellectual process which is embodied ia the form of ver. 
bal propositions. On the most favourable .supposition which 
can be formed with respect to them, they are superfluous and 
nugatory; but, in many cases, it is to be apprehended, that 
they interfere with the right conduct ot the unders ding, by 

IiNliJ1lllljng the attention from the cultivation of that mental 

IOIIDd of our ooudusjODl euentialJy 
ad, of which (although IOIDe ,-DeN} 



rules of u e) every man must be, in a great measure, 

In the practical application of the foregoing conclusions, it 
cnnnoL lail to occur, as a consideration {!qUii.lIy obvious and 
imporLant, that, in proportion as the objects of our reasoning 

ar removed from the particular details with which our senses 

are conversant, the difficulty of these latent inductive processes 

mu t be increased. This i the real source of that incapacity 

for g nerallipeculation, which Mr lJumc hall so well described 

as a distin ishing cbaracleri tic of uncultivat <1 minds. "Ge

" oeral reasouings seem intricate, m reIy becau e they are ge

"D ral; nor' it easy for the bulk of mankind to distingui h, 

" ill a gr t number of particulars, that common circuDlstance 

" in which they all agree, or to e tract it, pure and unmixed, 

" front the other uperftuou circumstances. Every judgment 

" or eondu~on with them is particular. 1'hcy caDnot enlarge 

" their views to those universal propo itions which comprehend 

'" und r them an infinite uumber of individuals, and include a 
"whol ci 'nee ill a flingl theoretll. Their eye is confounded 

"with ncb au e l.ensive ~tt and the conclusionll declu

u ced from itt en ~agh clearly xpreaaed, aee~ intricate a.nd 
" obscure t." 

V t ad even impossible 88 the tas of gene-

'l'1IDIe he are iDt ..... ill dill ~, wIl elMer mote compIeteI, lato 1111 
It.. to ~~. ltateddb_ .... , .... 

~jpdM"' __ ot·"',n. ,.177 •• 1IlCl'¥~ 
t SMa, aD c-ce. 



ral speculation' to .the bulk of mankiod, it is nev true, 
that it is the path which leads the cautious and skilful ner to 
all his most certain, as w.ell as most valuable concJu~ions in morals 

and in politics. If a theorist, indeed, should expect~ that these 
conclusions are' in every particular instanoe to be realj~ed, h 
would totally misapprehend their nature and applicati<m; inas
much .as they are only to be brought to an experimental t('J$t, 
by viewing them on an extensive scale, and continuing our obo: 
servations during a long period of time. "Whena man deli

" berates (says Mr Hume) concerning hi.s conduct in any par
" ticillar aft'air, and forms schemes in politics, trade, economy, 

" or any business in life, he Dever ought to draw his arguments 
" too fine, or connect too long a chain of consequences toge
"ther. Something is sure to happen that will disconcert hi!'; 
" reasoning, and produce an event different from ·what he ex

"peeted. But when :we reason upon general subjects, oQe 
"may justly affirm, that our speculations can scarcely ever be 
" too fine, provided they be just; and that the difference be
" tween a commOD man and a maD of genius is chiefly seen in 

" the sbaUow.neu 01' depth of the priociples 00 which they pro
"ceed." 'l'he same author afterwards e.xeftJentJy observes, 
" That general principles, however iotricate they way seem, 

" must always prevail, if they be just.and .sound,. in the .general 

" course of things, though they may fail in particular cases; 

"aqd 1at it is the chief iDea of phiJO$Oph 1'& to regard the 

"geueralcourseof things."-" 1 may add(continuesMr Home) 

fI ~tJt.i6 also the chief busjQe88 of politi<::iar.ls, eapeciall,y in the 

" • emm the t where e public good, 

-ought to be, their o~ect, ~ds on the con
S' 
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" a multitude of causes; not, 88 in foreigu politics, 
and chances, and the ca prices of a few persons"." 

To these profound reflections of Mr Burne, it may be added 
(although the remark does not bear direcdy on· our present ar
gument) that, in the systematical application of general and re
fined rules to their private concerns, men frequently err from cal
culating their measures upon a scale disproportionate to the or
dinary duration of human life. This is one of the many mis

take into which projectors arc apt to fall; and hence the ruin 
which so often overtakes them, while sowing the seeds vf a har
vest which others are to reap. A few years more might have se
cured to t.hemselves the prize which they had in view; and 
changed the opinion of the world (which is always regulated 
by the accidental circumstances of failure or of 8UCl.-ess) from 
contempt oftheir folly, into admiration of their sagacity and 
perseverance. 

It is ob ned by the Comte de Bu i, that " time remedies 
.. all mischanc ; and that men die unfortunate, only becaUJe 
" they did not Jire long enough. areaohal d' t., who 
.. died rich at a hundred, ould ha e died a beggar, had 

• £..7 011 Commeree. 



to eighty.J> The maxim, like Ilt other 

apotbegmsf is. . ted in terms mu b too unquali ; but it 
may furnish matter ~r many interesting reflections, to those 
who have surveyed with attention the characters which have pas
sed before tbe~ on the stage of life; or who amuse themselves 
with marking the tri6iAg and fortuitous oircumstances by which 
the multitude are decided, in pronouncing their verdicts of fore

sigbt or of improvidence. 

IV. 

Continuation of the Su+;ect.- cltiiar a"d supereminent AdvaN
tages poiussed by Mathematicians, i" consequence of ']'eil' de
finite Phra.eology-

If the remarks contained in the foregoing articles. of this sec

tion be just, it will follow, that the various artificial aids to our 
reasoning powers which have been projected by Leibnitz and 
otherB, proceed on tho supposition (a supposition which is also 
tacitly asaulMd in the syllogistic theory) that, is all the scien
ces, the w.ord8 which we employ have, in the course of our 

prevfOfU studies, been brought to a senae .88 unequivocal as the 
_ phraseology ofmatbematicians. They proceed on the supposi

tion.therefore, that byfar the most difficult part ofLbe logical pro
has been a1read.J solved. Should the period ever arrive, 

. Wtieo the IaD~ of moraliats and politicians shaH be render
~t .. that of porJIeters and algebraists, thetl, in-

eontriv as the .dr. COInbifla(Qria and the 

~"iI' "'''' tlu1uBltI., beeome interesting subjects of hi. 



~1f»I8'. eussion; allhough the probability is, dlBtt en 
ra to take pIa they would be found nearly as 

in morals and politics, 88 the syJldgistic art is .acknow

ledged to be at present, in the iDlrestigations of pure geometry. 

Of the peculiar and supereminent advantage possessed by 

mathematicians, in consequence of those fi ed alld definite re
lations which form the objects of their science, and the corre
l'pondent precision in their language and reasonings, I can think 

of no jJlustralion morc striking than what is afforded by Dr 
Halley'S J .l\tin venion from an A rabic manuscript, of the two 
books of Appollonius Pergreu8 d. Sectione Ratitmis. The extra

ordinary circumstances under which this version waS attempt. 

ed and compl ted (which 1 presume are little known beyond 

the narrow circle of mathematical readers) appear to me 80 

highly curious, con&idered as maUer of literary hiatory, that 

I shall copy a short detail of them from Halley's preface. 

ftef mentioning the accidental discovery in the Bodleian 
library, by Dr Bernard, Savilidn Profeasor of astronomy, of 

the Arabic version of AppolloDi ,,,..~ 110)41 Cfl't1'l'Of'o!ff, Dr HaI
ley prooeeda thus: 



" WaJlis. the SaY" ian professorship as be tDwed 0 I was 

" seiBed with a 8trong desire of maki a trial to COlD 'Le what 
« Bernar,d had begun;-.on :auctmpt, of the. boldll ' of · which 

" the reader may judge, when he is intormed. Ulat, in addition 

" ttl my own enllire ignorance of the Arabic language, I had to 

.. contend with the obscurities occa ioned by innumerable pas

" sages. which were either defaced OJ" altugether obliterated. 

'" With tke . assistance, however, of the sbeels which Bernard 

.. bad Wl:, and ,hich served me as a key for investigating the 

" sense of the original, I began first with making list of those 

•• words, the signification of which his version had clearly as

" certained; and then proc.eeded, by comparing these words, 
" wherever they occurred, with the train of easoning in which 

" they were involved, to decypher, by slow degrees, the im

., port of the context; till at last I succeeded in mastering the 

" whole work, and in bringing my translation (without the aid 

" of any other person) to the fonn in which I now give it Lo 

" the public -:" 

When a si~i1ar attempt 8hall be made with equal success, ill, 
phering a moral ora politicallreatisewritten in an unknown 

tongue, then, and not till then, may we think of coo1paring th 

phraseology of these two sciences with the simple a,nd rigorous 

lanp~ of the Greek geometers i or with the more refined and 
1UMIH1lr.,t, but not lees ICfUpulously logical system of ,;gu, em-
pl<lyed by modern mathematicians. . 
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It tnUlt ot, hOwever, be imagined, thMit is sorely by tbena
ture of the ideas which form.tbe objects of its reasonings; m'en 
when co~bined with the precision and unambiguity of its pbrase
ology, that mathematics is distinguisbed from the other branches 
of our knowledge. The truths about which it is conversant, are 
of an ord r altogether peculiar and singular; and the eoidena 

of which they admit resembles nothing, either in degree or in 
kind, to which the same name is given, in ' any of our other in
tellectual pursuits. On these points also, Leibnitz and many 
other great men have adopted ,'ery incorrect opinions; and, 
by the authority of their names, have given currency to some 
logical errors of fundamental importance. My reasons for so 
thinking, I shall state as clearly and fully as I can, in the fol .. 
lowing section. 

. SECTIQN III. 

Of lathematiul Demonstratio1l. 

I. 

Of tile Circumlt .. oo '" MeA l)em~ &idtmee ~1l!J 
~. 
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teDUon of every pel'Bon wh posseslleS the slightest acq'Uain~
&nee with the elements of geom • And yet I am doubtful 
if a satisfaclory account has been hitherto given of the circum
stance from which it arises. Mr Locke tells us, that " what 
"constitutes a demonstratiqn is intuitive evidence at every 
" step.;" and I readily ~t., that if in a single step such evi
d€!Dce should fail, the other par's of the demonslration would be 
of no value. It does not, however, seem to me that it is on tbis 

consideration that the demonstrative evidence .of the conclusion 
depends,...:.....nQt even when we add to it another which is much 
insisted on by Dr R~d,-tbat, "in demonstr3;tivc evidence, 
" our first principles must be intuitively certain." The inac
curacy of this remark I formerly pointed out when treat
ing of the evidence of axioms ; on which occasion I also 
observed, that the first principles of our reasonings in mathe
matics are not axioms, but definitions. It is in this last circum
stance (1 mean the peculiarity of reasoning frOID definitions) 
that the true theory of mat bema tical demonstration is to be found; 
and I shall accordingly endeavour to explain it at conside Ie 
length, and to state some of the more important consequences 

to which it leads. 

That I may not, however, ha\'e the appearance of claiQlio~ 
in behalf of the following diacus$ion, an undue share of origi

lity, it is necessary for me to remark, that the leading idea 
it iX)ntains bas been repeaw.dly started, and. even to a 
length prosecuted. by di1fereo& writers, ancient as well 

;mc ... ; but that, in all of diem, it has heal to blended with 
;~.~~:~:90JIii·deratiOD8; &Udge ior.eigD to e ~t *n 
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questioa, .. Ie.. both« 1friter and .-., 
&om that lingle principle 01\ hicb the 101ntiool()f the prohlem 
hinges. 'The advantages which mathematics derives from the 
peculiar nature of those relations about which it is, conversant; 

from its simple and definite phraseology; and from the severe 

Jogic so admirably displayed in the concaLenation of its innu

merable eorems, are indeed immense, and well entitled to a 

.eparate and ample ilIu tration; but they do not appear to 
have any necessary connection with the subj~ of tiu aeo
lion. How far 1 am right in this opinion, my readers will be 

enabled to judge by the sequel. 

It was already remarked, in the fi chapter of this Part, . 
lhat whereas, ill all other aciences, the propositions which we 

attempt to tabti h, express fac .... .reaI orsupposed,-in matJie. 

matic8, the ropositioDS which e te only as a 

'connection betw certain suppoeiti and cenain conse-

quences. . Our .reaaoniBgs, ~toref in matbematiaJ, are di
recled to an ObjecL esscotiaJly ddTerent fJ'OIA bat we ha e in 
view, in any other employment of our in ual faculties;

not to IlSCCrtaiD trutlu with r: pee! ~ ~IIIJII' 

to trace Iogi filiation of COD tOIIo from 
an med hypo/II . • If from this AypothuU e reaao~ with 
correctn , IlOUting, it' m . fi t, CIA be te 

ce OQI., .... 
ncl: UIIII~'Q;IQl 



· Henee it ppears; tMt it might be pouibIe, by deming a 

let of arbitrary iliODS, to form a: scie c h~ althOugh 
COD bout m6~ politica.l, or phyBica1 id , auld y 
be as . as. :geometry. It i of no mo nt, hether the 

.de6nitiODl assumed cor poorl with facts or not, provided 

they do not exp1'e8 impostibiJiti and not inoansistent 

with each oth Frem these prindplea a seri of conSeqtJeD.o 
cea may be d aced by the mest un ceptionabJe reasoning; 

aod the results .ilI be perfetti! analogous to mathe

matical propositions. The terms ~ and falae, cannot be ap

plied to theDl; at east in t1ie Be in which they are ap
plicable to ' propG.Sitions relative to ' facts. All that can be 
aaici is, dlat are df. are not coonected with the deli

fOrm the principles of the c~ce; and, there

cMiOIe to call our COne) 'ons true in the one case, 

epi m be understood mere-
ly to refer to . eonl'WCtion 'th the 11M., sad bot r 
-correspondence with thiaga actaaUy ' xisting, or wi b even 





m wye •• And. 
"as ~ \Would h ~, 'ble, from mere inLrinsic evi • 

.cc to eli tin~h a demoostra . of E id's fI one 

Ie :4rchimed-. 0 ppoHouius (t e tyle of aU of ahem apo 
" pearing no len uniform than if reason he was speaking 
.. th.ugb their organs), so also the Roman law a resem-
"bleeach other like t\Vin~brolbers; insomuch that, from the 
~ alobo of any particular opinion or argument, hardly 

" any con~ coUld be formed with res~t to the author. 
" Nor are tile woeS of a refined and deeply meditated :)'Item 

" of natural jun.prtJd$lce wllere to found more visible, 
• "or' greater bu ce. And, ia tbOie cases where 

"iIB princi~ are departed from, clther in COD.\pliance with 
" the laugul.ge consecra.red bJ technical. fonus. or in oonae
., quence -of new statutes, or of ancient traditions, the oonclu

" sions which the asaumed bypothesis renders it necessary.to 
" incorporate wi die 'e&er.oal dictate8 of rigJH 00, are d&r 
" ueed i be tOWldeet logic, and with ingeawty which 
u ..tmiratiorr. OJ' ate . . It from '&be .". 
II of nature 10 frequent as is commonly imagiaed til." 







ate to facts; and, t~re ... 
it is not a . r argument in proof of their general'utility, to ap- · 

peal to the unrivalled certainty of matbematital science,--a 
pre-emioence which that science derives from a 80urce altoge-
~r different, though under the same name, a 

hieb ,be will for .ever claim as her own exclusive prerogative •• 

• 



-gry. e • 
. but a very lilLle way towardll- Wormin us 

·UlI!~w· re of 1IhiDg defined i'l and tb " in order of 
"things, a definitioll (let ita v.Utue ~ wbat it will) ougbt rather 

to;.preci.ede aur iDi{uiri.eI, of which i& ought. to 

.. the l'eIUIt-~' 



~ .. ~ propoaitions will fp , UPQll ~M 
consistent with ~ other. The ~t, "That e e

I. ry general term is the abridgement of a definit.ion:' applies 
. deed admirably to mathematics; and touQ.hes with singular 
precision on the very circumstance which co titutes (in my 
ojJinion) the pe<.;u1iar cogency of mathematical relsOWDg. But 
it is to ma ~tics tbat it. appli~ exclusively. If adop" as 
a logicat maxi~ in other b.t:anches of knowledge, it would· 
prove an eudJen Source of ophistryand error.-Tbe second 
proposition. on the other hand, "That every definition is the 
" result of observation and compari~n and often of many ob
"tlCrvation and many' comparisons i" however appJiclible LO 

tb d nitions of natural history, and of other ~ciences wbich 

relate to fact3, cannot, in one siDgh~ imtance, apply to the 
finitions of gtlOmctry i inasmuch as these definitions arE' Dei
th r the result of observatiQ~ nor of· comparison , but the 
hypotAut3, or first principles, on which the whol scien~ rests. 

If foregoing account of demonstrative evidence be just, 
it. tollo ,tb t no chain of reasoniJlg lalever can deserve th 

name of a dem()llstration (at 1 t in the' m~th~atical ~'Il of 
) .... ___ .1'. 




