
But the oh!lervations aDd experiments of ,he pbil0S4)PJj~:~~1 

commonly only a tep towards a farther end. This end js,fit'll, 

• 

Ie Erperimenta 6unt ponendo naturam in eu circuDlItantiaa, in quibua debeat agere et 

" nobis 0 tendc'rc id quod qurerimu8, quod pertinet ad phy icam expenmeowem. Porro 

"ct ferro t igni utimur, ac dil80lviwuI per vim compagem cOI'pOI'UIII, potiMimum ill 

" C;h miA, et natul'8ll1 quodammodo velut torquentel cogimUII revelare ilia 1eCI'eta." 

I have elaewhere remarked, that the physical diacoveriea of the ..moclet"D1 have been 
chidly owing to the skilful contrivance and conduct of uperimtmtl; and that thi. method 

of interrogating nature WIUI, in a great mClUlure, unlmown to thc ancients. (PAilo«JphiCtJl 
bIll!}', p. XXJv.) Even A rillode him8eif i acknowledged, by one of his mOlt devoted 

admirers, to have conJ!n d himlclf chiefly to o6IenJ/J'~ I ADd i.e. on thi.e very ,groUDd. 

proudly contruwd with tbe empirical e perimentalilt of the present time.. .. Aristotle, 

" (say. Dr Gillie.) wu contented with catching naturc in the fact. without attempting, 

" after tbe modem flUlhion, to put her to the . tortUre; IIOd in rejecting experimentl 

" operoae. toilllOme or painful, either to their objectl or their authon, he W8I jUJti6ed 

" by the habits of thinking, almOit universally prevalent in hit lie and COlllltry. Edu

" cated i~ free and ID!\ltial republica, care1e. of "ealth. becauee uncorrupted by luxu
.. ry, the whole tribe of lOci nt Ph~ dedicatell themaelYet to -.rreeable onfy 
.. and liberal pul'luitl, with too proud a diJda.in of IrtI merely uaeful or lucrative. Tbey 

.. ranked with the first cl811 of citizenl; and u IUch. were not to be lightly 8ubjected 

.. to ul,lwholeeome or diaguIting employmenta. To bend OYer a fllJ'llaOe, inhlting no

.. ioUlIteaIDI, to torture animah, or to touch dead bodiel, appeared to them operations 

". noC Qlore miabecomin. their humanity, thao unnitabJe to their dignity. For IUd. 

.. diacoveri .. u the heau. and mb.ing of bodies Qfen to inquiJitive c:uriOlity, the 

.. Dlturaliatl of Greeoe tnIIt4IMl &0 .... ucl ........., ~Ica, w_ poyerty or . 

.. arloe tempted them to ork in meceII ud ...... ; _ to prod-oe, by UD"earj· 

10 e4 labour, thOle coloured and ~ tIaoee pna, rinp, cUPl, . 'IIIId 
.. _. and other admired bllt' elepDcieI, of which (in the opinion of good 

.. JucIfeI of art) our boMted ~ C&IIIIOC procluce the ...... ; aor, were &he 

.. ~ at ...... !iIUPPb' III • ~ fit f4J ~ ~ wwk~ or 

.. ~ tJIee te'f", tbC* whiob Ire DCI'IJ ~ ..... c:cJIleIee" 
•• IaborUorieII and uefbl ~ ......... likely to be adftllOld, 

II wbill .... were~ to ... ..., I _ ..... tbo~1ibl)' to be ~ 

~. 1a IIl'dIr 110 1IIJIIICIIl ...... theGrieI, bdIre llaellllpiric bid ,. UI1IIDIII.. .., 
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~lY.c ~rt,Wular fac~ into other facts more sjlIlple and com. 
p'relwl)Jive; apd, .ecm¥llYt to apply these general facts (or, as 
they are usually called, these law. of nature) to a synthetical 

explanation of particular phenomena. These two processes of 

the mind, together with that judicious employment of obser
vation and experiment which they presuppose, exhau t the 
whole business of philosophical investigation; and the great 
object of the rules of philosophising is, to show in what manner 
they ought to be conducted. ' 

I : For the more complete illustration of this fundamental doc
trine, it is necessary for me to recur to what bas been already 

.. a1\d IIIIIlpeC1 the f\mctlODI of the pbiJOIOpber." (Tranalatlon of .Ari.Itotle'. Ethica 

IIDd Politica, Vol. I. P. 161, Id Ed.) 
In another puMp. we are told by the lime author, that .. the learuiDg of Greece 

" properly termiDatet In the Seagirite, by whom It wu finally embodied into one great 

" work; 4 _I rm1aer irltptUrttl ,M .. irtlprO'lJld "" tAe 14'-";g ~ DIU''" I 
(Ibid, po So ol &be Pre&ce.) • 
N~t1IatandiDg the length of thla Dote, I mu.t bef leave to add to it a abort. extract 

&om one oldie 8phorIDI otLord BaCon-" Of the ~ for ,uicling our judgment 
" amoog 10 _1 ~ cd cI.IaCOrdant lCboolJ, there it DOlle more to be relied on; 

" than that which it exhibited by their,/i'uiU; for the fruita otan1 tpecu!atlve doctrine, 
.. or the iDventiODI which It bu really produced, are, u It were,lpOIlIOra or vouchera for 
.. the truthI which It oqntalna. Now, It ill well kJlOWIl. tbat from the pbUOIOpby of the 

II GNeb; with Ita DOmervlll'deriftdve achoola, hardly CIllO experimentl11Uacovery can 
.. be ooDeated which .... an, feDcfeDcy to Iild or to IbIeUorate the coDdltiDn of man, 
.. or whicll i. entitled to rank with dae acbowledpl prlnclplea of aenuiDe ICiellce."

II ~ • In reJisioll, raith is proved by Ita worD, 10 in philolophy, if were to be 

ifIii& tI*e dIeoria ahoulc1 be icc:oUlJted vain, ... hlch, wheD tried by their 
.oIi!.:foi:l." ... .ru... ~ ~acb more thOle, W'hicb, iDateid of grapet and olivet, have pre

Iicie1:Gihr'Ulit~" tIUItlei or COIIU'OverIy."-Nov. Or,. Lib. i. Aph.IxJJI. 



stated with res~t to our ignorance of ~flicient cGtUU. 

can, in no instance, perceive the link by which two cceasWe 

even are connected. so as to deduce, by any reasoning4priori, 

the one from the other as a consequence or effect. it followft, 

that when we see an event take place which bas been preceded 

by a combination of different circumlSlances, it is impolSsible f(1I' 

human sagacity to ascertain whether tbe e6ect is connected w' 

aU the circuOl8tanOOlJ, or only with a part of them; and (00 th 

latter supposition) which of the circumstances is es ential to tbe 
result, and which are merely accidental accessories or conco. 

milants. The only way, iu such a case, of coming at the truth, 

i to ~ uvt:r tbe experiment again and again, leaving out 

all the different circu~taDces ucceBsively. and ob erving with 
what particular combinations of them the effect is conjoined. 

If there be no pos ibility of making this separation. aad if, at 
the same time, e . h 0 . the same result, the only me

thod of Uflflri"8 soccess' to combine together tiIll the various 

circumstan'ces which were united in our former Irials. It is· on . 

this principle, dull I ha e t&empted, in a former cti pter of 
tbi work, tD account for the superstitious observances which 

always accompany the ~ of medicWe among rude na .. 
tions. These are CODlm ~ . to of imagi-

,........ the period8 of sO-

Decel8lU'y and una oid. 
to be oor-

,. 
• EIImeGta of t.be PIaiIGIapIa, of &be B..- JrfJDd, Vel. La.... fl!r&Ji..-. i. 

• 
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rated writs, rDore diatiogW,tbed by the iugular 
. y nd versatility of his talents than by the depth or sound

of his uoder&tanding, was pleased to con ider Reid' .,.. 
ducti'oe principle a fit subject of ridicule' asserting that.the 
phenomell()n in qu tion was easily explicable by the common 

pl'inciplea of tzperierrce, and the lUIOcitll;m qf ideas. "1'hough 

1& DO man ' (says he) hu bad any experience of wh ~ ia fu
" ture, every Dllln has had experience of what ilia future t." 
Of the shaUo n of this solulion phil~phe are, I believe, 
now very generally convinced j but even jf the case were other

wise, the fact remarked by Reid would be equally entilled to 
the attention of logicians as the basis of all phy ical science, nor 

would it be easy to diatingui h it by a. DaDle lets liable to 
objection than that which he bas aeJected. 

In .ll BaCOln". logiea1 rules, the authom, of this law of belief 
is virtually altbough.it iI formally stated 
in his writings; and' although the doctrines connected with it 
do not seem to be easily recOllciJable with some of hi occa ion

pm.II8,. 1 is iJQ!ed only of late t.bal natural pbiloso
baYe been l' a are of its importance. as the wound-

. ve logic earli liters under wbose re-
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rv: on to the same ooncl 
that "tiiCb lorms the great outline of Baron's plan 
phi ing; and Wfricb ewlon ha 80 sdceessfully mpr 
his inquiries concerni.ng gravitation and t properties of tight. 
Wbile they point out, too, 'the respeCtive P'9 inees and 
the analytic and the '!J'ItAetit m ods, they illustrate tbd ety .. 
mological propriety of the nam by bich, in the wtooian 
School, they are contradistinguished from each other. 

In fact, the meaning of the words anal!JIU and B!Jfllhelitl, 
when applied to the two opposite modal of investigatioQ in 
pbysics, i e tremel,. a.naJop!s to their use in tbe practice of 
chemistry. The cbiflf difference bes in tbis, that, in tbe former 
cue, they refer to the logie&l ~ of the understanding 
in the study of playiical law: in the latter, to the operative 
processea of the laboratory aUon of ma1ier.ial ubo 
stances. , 

'1 lead to the 























says Aristotle ill one passage) is, in eYery in
a stance, foUnded either on syllogism or induction." To which 
observation be d. in the ' course of the same chapter, that 
,. induction' aD inference drawn from all the parliculan which 
" it comprehends-." It is manifest, that, upon this occ~ion, 

. ode peab of that induction which Bacoo, in one of the 
traeta quo bove~ describes as ~ing by simple enu .. 

meratioD; and which he, therefore, pronounces to be" a puerile 
" employmem of the mind, and a mode of reasoning leading to· 

" . coocluaions." In confinnation of Bacon's remark. 
it is- sufficient to mention, by way of illustration, a single ex
ampie; which example, to prevent cavils, I han borrow from 
one of the highest logical autborities,-Dr Wallis of Oxford. 

In il&iblereace from induction, (saY' his ~roed writer) 
¥ if the- 18lion be complete, the evidence wilJ be equal 
~ tc) of perl6ct ytlogism; 88 it a penon should argue, 
" that all the plaOets (the SUD e cepted) borrow ~eir light from 
" the SUD, by proving this separately of Saturn, Jupiter, Mars, 
"~ cury, and the Moon. It is, iD fact, a. syllogism 

Df1t1'P14 of ~ J!1if is &be form ~ 



.. Bat 1_ .... ,.,. ~..,., .. ~4e j'J.fI_';'t:l,4~~.~.~ 
"UUJJted : 

fl' 7'Mrf/ore QU lAe Planet" (tAt Sun :ucept«I;) 60rra 'Aei~ 
" light from 1M Sun _.n 

If the obj~t ()f WaBis bad ~ p",..;Jilr .u 
the precarUmmell of Iuch sa a~t,. be cou1d I)pt ~bly 

have seleclled happier illustration. TAle irMlvc4_ of 
w&le, w'hen exlosidered· 1m. lighc. i iudeed a fit.. .,qlpapipa 
b his syllogism; inaaowch, as neither ~n ~W.1 ~vance 
us a single step in the a.cquisition .of new know' ge.. How 
different from. bf>th is induction f Bacon, which. in
stead of cany,ing the mind round in the same circle of w~ds, 





tic leneta, it un :to -1'8t1i!lr::/tft. 

source, few iucW.eotal re6~D' 
riched m. work. Ofthi DumM is the foregoing reI1U,., •• ;a 
ditrers 80 ery widely froUl Aristotle' a t of JIUl~ 
induction, that I anxious to brilaS the 'fO ~ 'to 

immediate contrast. 1\ ~l 'DI' a faithful trablla,ticm 
from lUtotle's pwn ords : 

" If any peJ.'SOD ere to show, bJ plrticular demo U'atioos, 
.. that every triangle, separately con idered, the equilateral, the 

II scalene, and the isosceles. has ita tlU'ee .a to two 
., .right angle&, he wid DOt, 'I1Iitrt"jore, knoW that the three 

U BDg1el of a triangle ~ual .10 two right anglest except af
.. tel' a IOplaittictJl manner. or would h. koo u an uni
.. ereal property of a triangle, althought beside 
" uiangle be , for ... 
.. that it belongs to it ~ triaQg\e : or that it belongs to 
.. every triaDgle, , g in nprd to DQDlOOr; his know-

not -a P~1 Of .. though . 
iadi ' gal whicA that 



dMl!Ume theorem, i un-

It is curieu , t~af tbit hypothetical edU'lple of 
ritItotJe is reeo~ a a bistorical fact by Proclus, in bit eom

mdJtary on aelid. .. One penon w are told (1 quote the 
" words of Mr aclaurin) di'klovered, that the three angles of 
" an equilateral triangle are equal to two right angles; ano
"ther ent farther, and hewed the same thing of tbose that 
~, beNe two Bides equal, and are called isosceles triangles: and 

·.UIlI_ .. _ ·fou that 1be theOrem 1\'8& general, and 

,es1melaftlO aogIeI of all 8OI1t. lit like manner, w the 
"" advaoted,. theY.' to of tbe 
"conic eetion, the plane of the section as alw ys tuppoaed 
" perpendicular to the side of the CODe j papbola waslbe 

sectipn considered in the rigbt-tulgled cone, 
the hmerbolla 
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" of the aections bad their Dames tOr a con idera~ 
" at length, Apollonius shewe9 that they might all be 
" of anyone cone, and, by this discovery. merited in those dillY 
" the appellation 0 e Great GeoQletrician -," 

. It would appear, therefore, tha~ iu mathematIc, an indJlOt 
tive inference may not only be demonstrativelJ certalD. Qut 
tb~t. it is a natural, and sometimes perhaps a necetl8J'y ~ in 
th neralizatioQ of our knowledge, And yet it is of one of the 
most unexceptionable inductive conclusions in this science, (the 
only science in whi<.-u it is easy to cone 've an ennmeratIon which 
exeludea the possibiJity of any addition) that ArisiAtJe bas spar-

kent-as a conclusion ling on IOph;,tical evid~, 

silion that the CIlluPtn· 

In ca es wh re the eDUD;Jeration is imperfect, Dr Wallis 

afterward obst:rv ," That our condu 'on can onl,1 amount to 
" a probability or to a conjecture; and i alway Ii Ie to be 
"overturned b, an ,'Wl_Nee 

alto, "Tb t' of r:ea.1>!l'1l1J. 
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of Bacon anti of 
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close affinity; inasmuch as itis on ex~oe a1on.e that e f1I1 
legitimate induction must be nUsed. The process ofiiidocUOB 
ther fore presupposes that of experience; but, according to 
Bacon's views, the process of experience does by 'QO means 
imply any idea of induction. Of this ethod, Bacon has re
peatedly said, that it proceeds ~' by means of rejections and 
exclusions" (that is, to adq t th ~logy of the ewtonians, 
in the way of aftal!Jli6) ~ sepa or decompose nature i 8O-ItS 

to rive at those axioms or general laws. from which we may 
in er (in the way of synthesis) other particulars fortnerfy un
known to us, and perhaps placed beyond the reach of our di
rect examination •• 

JiUt enougli, and more than enough, h~ been already said to 
nable my readers to judge, how far the assertion 18 CQrrect, that 

the induction of BaCon was well ko.Q1m to Aristotle.: Whether 



I ., WU 1cftOtm to all his commentators, is a dift"erent ques
tiOn; with the cijacuasion of which I do not think it neces ar. 
to interrupt any lODger the progress of my work. 

SECTION Ill. 

Of the Import" lhe WordlAnal!Jfts and Synthesia, in tile Laflgullge 
of Modem PhilO8Oph!J. 

As the words Analysis and Synthesis are now become of con
stant and necessary use in all the different departments of 
knowled~; and as there is reason to suspect, that they are 
often employed without due attention to the vario modifica
tion~ of their import, w ich must be the consequence of this 
variety in their applications,-it may be proper, before pro
ceeding farther, to illustrate, by a few exalDp1el, their true 
logical meaning in those branches of acieoce, to which I have 
the m fl'.f<lueOt ooouioD8 to refer in the course of these 
inquiries. 1 begin with some reowks on tbe;ir primary .ignifi-
cation in thai lCieoce, from bich they been transferred 
by modems to Phy ies, to the Philoso-
'Phr,6f the HUiJiab MUId. 
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Preliminary Ob.eroations on , the Analy,;, and Synt~,;, qf 1M 
Greek Geometricians. 

IT appears from a very interesting relic of an ancient writer-, 

that, among the G reek. geometricians, two differen.t sorts of 
a~ysis were employed as aids or guides to the Ulventive 
powers j the one adapted to the solution of problems; the 
other to the demonstration of theorems. Of the former of 

these, many beautiful exemplifications have been long in the 
hands of mathematical students; and of the latter, (which has 
drawn much less attention in mod.em times) a satillfactory idea 

may be f9 ed from a. series of propositions published at Ediri. 
burgh a.boUt fifty years ago t. I do .not. however, know, that 
any person has yet turned his thoughts to examination of 
the deep and IUbtJe logic diaplayed in these analytical investi
gatiop ; altho~h it is a subject well worth the study of those 
who delight in tracing·the tepa by: ~ich the mind proceeds 
iQ pursuit of scientific Xb' ~(JtUIIJ it is Dot 

nu: t but 

~ucb. 
falling -roo 1"'1',":","'" cc~JPIIl, 



and s)'Dtheai~ of the Greek Geometry, with the analysis and 
J.Yntbesis of the Inductive Philo&ophy. 

In the ana ment. of the following hints, I shan consider, 
in the first place, the nature and use of analy is in investigating 
the demonstration of tl,t'orems.-For such an application of it, 
various occaawns must be constandy presenting them Ivcs to 

e ery geometer i-whel1 engaged, for example, in the search of 
mOl'e elegant modes Of demonstrating propo itions previo ly 
brought to light: or in ascertaining the truth of dubious 
theorems, which, from analogy, or 0 accidental circum

stances, possess a degree of veri imilitUde ufficient to rouse 

the curiosity. 

In order to make myself intelligible to those who are ac
quainted only with that form of reasoning which is used by 
Eoo1id, it is necessary' to remind them, that th ertunctat.ion 
of • atical pmposition CODSists ()f two parb. In 
the fint p~ certain loppoeitiont are made; and secondly, a , 

cel1Ml"'V4DDleqtllem!J8 i CfRrmed to OtIo'W om these BUpposi
all the demonstrations hieh are to be {(JUnd in 

Eudid' E1emenbl (1rith th e ceptiott iii the small number of 
i deDlOllltratiOWl), the pa1.'tic1rlarB i volved in the hypo
uaet .. , parttof . . on are auumed 81 dre pribciples 

soning; and from these principles, a series or chain 

~·~ •• ~·eee is, link b'y: link, dedu.cOd..till we at latt arrive 

Mg~.,.~~ the. eDanciat.ion of tbe pro~tioD 
deII __ tK· ,. of this lWtd is Called a 
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Suppose noW', that I arraAg'C the ~ of Illy _eaaina: 
tbe re'f~ne Older; that I 8S8UlI)e hypotbeucalJ 
the position whichl wish to demoQstra 

deduce from this B&8\1mptioo, 88 a prio~e, the . ~~ c.'Oa

sequences to which it leads • . If, , '~~.I am~ at .. 
coosequeoce which- I already know to be uue, I GJDclqde 
with confid~ce, tbat the prlDcipJe from which j, was. deduC«l 
is likewise trae. But if, OD .. o.tbtr band, I arrive at a couse
qnenee which I know to be &Js.e.., I conclude, that the principle 
or a88umption on which my .reasoning has proceeded is false 
also.-Sucb a dam '08 of the truth or ~ty! of a pro
~tioD is caJled aB Daly' cal deRlODStrahon. • 



II'U HI D. 

• tct tW,f 0 own mind ith respect to it; or \Then 
'We to diseo.. met.hod of demonstrating a theorem 
previoully a8tertaiDed t~ be true; it will be found ( s I already 

bhited) f'ar'more convenieot to cohduCl tho in estigation ana
JyticaJ1. The justneiIB of ~ remark is' unwersaHy aclmow- • 

ledged by all. who have ever. exercised iheir ingenuity in ma
thematical inqoiri j end must be obvious to everyone who 
has the curiosity to make the experiment. It is not, however, 
so- elSY to' point out the principle on which this remarkab1e 
difference between these two oppoeite intellectual prooesses de
pends. The uggtBtions which I ,am now.to o1fer appear to mJ. 

self to touch upon the most essential circumstance; but I am 
perfectJy aware that they by no meana amount to a com pI te 

solution of the difticulty. 

Let it be supposed, then, either that a new demon8tration is 

required of an old taeorem; or, that a new ad doubtful tbeo.
propoeed as a object of eJ:amination. In bat Planner 

sball I Jet to 1fOJ'k, in order ., discoves: the necessary media. 
ott roofi'-FRIID &be, ~ pare of enUllciatioD, 
it' probable, that a great variety of Smeal <:oneequeocee 
may he immediately dedueib1e· from each of bich con" 

oft eeI:triIl Uow:.A1 
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C01U«JUMU 1M the fir .. link of UJe .ebai 
deduction from each of them, till I, at last, Dud my COD

ducted to the truth which I am anxious to reaeh. According 

to this supposition, I merely grope my ay in the d "ltJ:a
out rule or method: the object I am ill qdest o~ DUly, after all 
my labour, elude niy search j ood even, if I should be 8Q for..; 

tunate as 0 attain it, my success $ft'ords me no lights batewer 
to guide me in future on a ,imilar occasion. 

uppose now that I reverse this order. and prosecute the in
vestigation analytically; assuming (agreeabl to the e plana
tion already given) the proposition to be true, and attempting, 
from thiJ aupposition, to deduoe some acknowledged truth as a 
necessary consequence. have here one fixed poiot from which 
1 am to set out; or, in other words, one specific priflCiple or dtJ.. 
ItMI from lU.cb au y am to be !ieduced ; bile 
it is perfectJy ianmaterial in what panicu eonclusioD my de

duction tcrm~teI. pro,' this £OGC1uaioD be previ9usly 
bo n to be 1.rae. Instead, therefore; of being limited, as be

fore, to one conclruion udUlifJely, and left in a ':Ste of uncer

tainty where to bt.sWa ba 4)Qe Ggl~ ... 
"bOIl'-"~tOQt I'D 1IIqt ,'¥JII~' ._l:IpJ~+dtJ. __ '.Q. 



1l pe, by any one- of our &ea.-ports, to the 
n It ie;soan:Ely DecetlSary to add, that as this fugi-

tiYer.-eboUld lie happen, after reaching,.the coast, to alter hi 
iatentiomJ,-wouJd euily n: the y his own home; 80 

the geometet', .hen he has once obtained a conclusion in ma
n~t hannony with the kn9WD principles of his science, has 
OIIIy to return upon his own steps, (ccua regemfilo 1Je8ti~ in 
order to convert his analysis into a direct ynthetical proof. 

A palpable and fiuniliar illustration (at lea t in some of the 
most essential points) of the reJatleo iQ which the t'"o me
tboda ~ow described tand to each other, is presented to U8 by 
the operation of unloosing a difficult not, in order to ascer~ 

tain the e ac process by which it was formed. The illustra
tion appears to me to be the more apposite, that I have no 
doubt it was thi very analogy, which suggested to the Greek 

geometers the metaphorical preasi0ll8 of MUIIy,;, and -()f 1Olu
tion, 0tt6d to the philOllOphicaJ language 
of modern ° meso 

i 



80 completety tati\fe, and i outc1, 
be SO extrem'ely dmlbtful; tbat common 8ente could 

ggest immediately the idea. of tracing tM /mot througb aU 
t e various complications of its progress, by cautiously uruloiJw 
or unknitling each successive turn Of the thread in a TetIograde 
order, from tbe lrut to thefirll. After gaining tbisfi,." step. 
werekll the former complications restored again. by &D in 
repetition of the same operations wbich I had perfbrmed in .tm
doing them, an infallible rule wou~d be obtained for ring the 
problem originally proposed; and. at the' .same time, lOme ad
dress dexterity, in the Ji"aCLiC'.e of the general method, pro
bably gained, which . wowd encourage me to undertake, upon 
future oC<'88ions, stiD more a us tasks of a simit de
ecription. The paraHe\' between this obvious suggestion of 

reason, and the relined logic of the Greek aMly';" undoubted-
11 fails in &e~el'lil parti II ; tin bOth proeeed to \1Cb Oll the 
same.cardioaJ principle, as tOr a trans
ference of the same e:nwesaiOltil 
Tb&t thiS tranefi\n;oce ~~iaUy 



lND. 

1.~-.nI'! ""'O 10 be impracticable. In the former case, all at 

renH.~n. -to be do~ is t9 refer Lo the oonstruction of tho pru- . 

m ia which the ~-.I .' ~inates; and then, by rOVOl' ing 
. our teps, to 4emo~te YDJ,hetiC.L\lly, that thi construction 
fulfils aU the C()nditions or the problem in qu sLion. If it 
should appear, in the course of the composition, that in cer
tain cases the problem is po sible, ' and in other not, the ;peci

fication of these different cases, (called by the Greek geometers 
the I-&Of'UIJUI r deunnmation) becowes an indi pen able req"ui
site towud a complete solution. 



whereof Papp bas particularly described the subjecbl d the 
conteD • In what manner lOme of these were inatrumen&al in 
accomplishing their pur~8e, has been fu)~y explained by dif
ferent modern writers; particularly by the late very learned 
Dr imson of Glasgow. Of Euclid's Ihta, (for eumple) the 
first in order of tbose enumerated by Papp • he observes, that 
" it j • of the most general d DeOeI8&l'y use in the -solution of 
" problems -of tJrj kind; and that hoover tries to investi
" gate the solutions of pro~lem8 pmetrieally, wiJI soon find 
" this to be true; for the -analysis of ' a problem requires. tbat 
" COD uences be drawn from the thiugs that are gWen, until 
" e thing thal - &Ought be shewn to be giwn also. No .. , 
" upposing drat the Dat6 were not extant. these conaeq ces 
" must, in every particular 'us be fOund out and .demo ... 

" trat:ed from tbe tbinRi giv B.in the entmciatioo of tile p 
If bleni.; w .. elemeDlBry book super .. 
" the neeee . ty of, any a refereace to ,the 

" propositions hieb it :~UUlwa 



ooiIopl_md -:' 

FroIU. these quotations it manifestly appears, tbl&1 the greater 

part of what was fomlerly said of me utility of analy is in inv 
ligating the demonstration of th , i applicable, ;;'utat'; 
"",,and;', to d.s emplo ment in tbe- solution of problems. It' 
appears fiu' , that ODe aim of the ubsidiary books, 
comprehended under the title of'b1nf crllAuo" .... , W88 to tpulti. 
ply the number 9f ueh oooolusWos a& might UI'6 to egeo-
meter a legitimate syotbe&i demonatmtron, by ' retu . ng . 

baA:SI1,.rd step by ~ from a known or elem ry CODtitruo

lion. The ob"io eft'ect of. . wa at once to abridge the 
analytical process, and to enlarge its te8Our~;-on a priilciple 

m wbat. analogous to the inereaeed fiLeiliti. wbieb a fugitive 
fmDl Gnat. Br~~n woWd pilltJ' otidMt 'pli-
cation of our ,.... 

.1' ....... _ •• tibetatuiing, 



'supposes, in preparirtg the wa the subifequebt ilWE!lltijtatitMrt~ 

by a uitable cimllnu:tion of the diagnun,) it _v 
supplied, at every step, by sagacity and p~ctical skill; norJ 

, does the knowledge of it, till disciplined d pM'ected fung 
• habit, fall und r the description of tbat hi_fi'" c,&hrnXII, hi~lt. 

i justly represented by an old 0 writer-, as an acqui j. 

iioll of greater alue than most e sive acquaintance with 
particular mathematical truths, 

According to the opinion of a modem geometer and pbilo

sopher of the first eminence, the genius tbus di played in con
du . og &he tJPproaclae, preco' cd math matical conclu

sion, is of a fiaT higher order thaD that whicb is e meed by the 

discovery of new tbeoJ'C!mt. .. I.:onge 8ubtimioris ingenii est 

.. (says Galileo) a1ieni Problematis enodatio, aut osten io Tbeo-
14 rematis, quam'11ovi cu' "n ntio: bee quippe fortuore 

f' in incertum vagantibus obviee plerull*Joe 'Be sOlent; tota 
.. ero ilia, quanla 4Wt, stud' , 'aDam attentle mentis, in unwn 

_luau'._llOIJio!d" :eolliauurti., onem e poscit t." Of tbe 
n the whole, e no doubt; 

'Y ay eommElnt, 



III 

ely t6 plftellt themselves to th& 
~" methodical inquirer alQne, wh() ill entiLled 
to ~ ncb fot1UDateoocurrences as Galiteo Apeaks of;, and 
wherever in eotion appears a ~baracteriSl.ical quality of the 
mina, we may be ured, that IOmet.hiog more. tban chance 
bas contributed to' its success. On tbi casion, tbe fine and 
deep fe1lec~ of Fontenelle will · ound to apply with pecu
liar force: "Ce. luuardl ne IOnl que pour ceu.r qui jouent bien'" 

II. 

Criticlll 1l.nMrk. on 1M, 'OtIlJUe Uu, 4IIItmg Modem Writer., qf 
the Terml Aoal,s' ~nd Synthesis. 

TUB foregoing observations 00 the 411alysil and ~ of 
the Greek Geometers ma" at fil'lt ight. app6!i,r 8O~ewhat out 
of ~ in d~Wai\i~ concerning the p . ciples and rules of . 
tbe Inductive Logic. As it was, however, trom the ~atbem 
tical . eJ)c:et, th~ words w~ COl) y borrowed by 
the e J)C'rimeutBI inquire of tije ewf;oJliao SobooJ, &Il at;. 
tempt to ilJu&trale their original techQical imu.ort eel: 
to fw:m Jlec~ry. iD~roduction to Itrict.uree which I 

about to otfer, on the loose aDd in('on . tedt applications 
, 80 frequent m the l~ pbraaeolop of the 



... ' ' - , ... 'ltC1te1IOPBY 

.A.ha(fI,", 8& if the OM, in both Cl8Ie8t COQveyed idea. 
" ,d. in MMlumatw.t 10 in:Natural PlUloIophg. ,," iACJMigu_ 
" tf dffficult tkitatjl bJJ the fMtlWd of .AtUJlym, f1U!Jht ~ to. pre-: 
"cede the method 0/ CompositioIJ. · i'bis anaJysie oonsiaa in 
"making experjments and observation ~d in drawing ooa- . 
" elusions from the b' ductioD;. awl admitting no 09-
"jection again8t the conclWiio 8, but IUch as are taMn from 
" experimenta. or other eertain tl'Uth. For bypotheses are nGt . 
" to be re rded in experimental philosophy. ' And although 
" the argQing from experiments an~ observations by induction 
" be no demonlitra~on of gen rat conclusions; yet it . is the 
" best way of argui web the nature of things admits of, 
" aDd. may be looked. upon U 80 much the stronger, by how 
" much the ind Lion is re p • ADd if no exception 
" occur from phenomena, the conclusion lQay be pronou 
" ~. ut . ao any .on 
" 8ba» ooeur from. experiments;. it ma, begin to be 
"pI,'OnC')Wlced, wi 8U. pli at occur. By this way 
" of anal is we fDKY. proceed from COIDpoUD to ingrediente ; 

motioo& ~o the forces prod m; and, in 
eirec.ta to t.beir ; aud from panieul8r 

,' ...... '-.l.. the 
.. Aud lbe 
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iim ee&tence of this extract (which has been re-
1MELted mer Dd hI bsequent writers) that J would more 

particularly req attention of. my read Ir Mac-
laurin, one of the most. illustrious or' ewton' followers, has 

not OBI sanctioned it b, tran cribiog it in the ord of the 
author, bas endeavoured to ill te and enforce the ob-

rvation which it contains. "It is evident, that as in Mathe
" matics, so in Natural Philosophy, tbe investigation of diffi

" cult things by the method of analysi ought ever to precede 

" tbe lDethod of compositibn, or the synthesis. For, in any 
c, other way, we can never be IlUre tbat we as~~me the principles 

" which reaJ)y obtain in nature; and at our ystem, after we 

• n have composed it with great labour, is not mere dream or 

n illusion .~" The very reason here stated by Mr Maclaurin, 
on should have thought, might have convinced him, that the 
parallel between the two kinds of analysis was not strictly 

correct, inasmuch 88 this reason ought, according to the logical 
interpretation of his word ,to be applicable to the ODe science 
'81 eU Be to be other; in read of elusively applying (as i 
obviously to Inquiries . atural PhilOlOpby. 

After the of 



Y it in both ins : but, notwi 
accidental coincidence, the wide and cs ntiai differmoe be
tween the subjects to which the two kinds of analysis are a 

pli d, musl render it extremely eyid ,tbat the aDalogy of 
the J'ules which ~re adapted to the 0 e -can he of DO 

illustrating those which uiled to the otber. 

Nor j thi aU: The meaning conveyed by the word Analy
si , in PHysiCs, in. Chemi try. and in the Phil~phy of the 
Human .Mind, j radically djfti rent from that which was an

nex d to it by tbe Greek Geometeril, or which ever has been an

nexed to it, by any cI 8 of modem Mathematicians. In aU 

lh former sciences, it naturally suggests tbe i ea of a dccom-

ition of hat i cemp into its · constituent elements. It 

i e6ned b Johnson," a Reparation of a compound y 
.. into the 1 part.s of which it consists."-He· afterwards 

mention ,as another ignification of the same word, cc a solu

" lion of any thing, whether corporeal or mental, to its first 

" of a sentence to the Bingle words; of com
e. pound word, to the particles and words which form it; of a 

. ootel; of q,o argu to ingle propositio 

" ~~m!g ~rftom 

n i1~ the word oa1y ..... J:~_ 
• y coiQCi.deot ith 

pp 



on the other band, the sa e word 

U ;'CIUIDJ' "_'eDC:e to the rttrogrt:lde direction or 
CGlDpared with the natural ordtlr of di lactic: 

T,. 't0l&ll'J'1W 'fH'or <says PapptJ.II) ",M,ucr" xa~/4'''' 
_ &Jc~ 1wtr,,; a pa sage which Halley thus lares ; 
lie proc&u, .J.nalglia 'VOCQtur, quaD _" inversa solutio. That 
thi is the primitive and genuine import of the preposition at,,,, 
is very generally admitted by Grammarians; and iL accords, 

in the present instance, so happily with the sen of the con

text, as to throw a new and strong light on the justness of their 
opinion-, 

In farther p~f of what I have here stated wiLh r peet to 
the double meaning of the words a1taly,. and sYllthesis, as cm

pl cd in pby icg and in mathematics, it may !lot be supcr-

9/fII1Iit:l it rMdu, aDd from a previou. knowlllllse.ofwbich, it might have beeD .yntbe

lieaIly deduood at a c:ooeequeoce. 
That Bacon, when he ~ab of Illo.c 'eparatioIU 0/ nature, by meaIU qf COlll

pamo cltuion , tmd T~ectjDlI6I which form eucntial llep8 io the inductive proc:eu, 

had a view to dIe analytical operatiOllJ of the cbemicallibdratory, appeen tulicientJy 

&om the following wordt, before q .. Itaque na&unt facieoda toJutio 
.. CIt acpmwtio; DOD· per ignem certe, tOcJ pcr monillID, taQqQIIJI ipelll vluum." 

• The force ofthia prepOlilioo, in ill primitive ICDIO, may perhapa, withOllt any faJ.c 
relDemeut. be traced more or _ ~p.bly, in every inatance to which the word IUIII-

1,. It wit1a lI1Iy propriety 8pp1ItIIL 10 what lohoaoo ,CallI (for example,) .. thelepa

.., ~ W a compound bod7 .. the ,"era! t-ta of wbicb k 00IIIiata, "-we JII'OCHd 

_ .. ~jqp, that.~ parte bay. P'.~ beCIb ~ or put top&ber, 10 

• to .... up the .,...,.., • ...w., I\Ibmitted to the examiDl&ioa of the chemilt; and 
COIIIIIIflIII!tly. _ the analytic procell roUOWI an luvertocl or retrojJiUe clireetion, in 
__ M'IIIIIIIt............ c a., maW II ~ed __ .... heft eririully fonDell.-

A.~~"~IM!II~wlI~. "1If ... ~P. 8J.IPI1 (-,.,;,~) &0 OIlIer CIIICI, ~or 



fluoDS a:dd tb CoHO ng CODiid III ... _~ 
analysi • allva set out tMIti .. h. potbeiticaf i 

•• _._ 

and our object i to arrive at Idme IeDOWD tnltb, ot· .. IIIS ... 

hun; by reasoning 8yntheticaJJy from wbich we 
wards ro, on our own footsteps, to the point' 11M r i 
ve8tigation began. In aU nch easel. tba synthesis is iBfisHibly 
obtained by reversing the analytical process; and as both of 

tbem have in view the demon tration of the same theorem. or 
die solution of the ame problem, they form, il) reality, but dif
ferent parts of one and the same in\' tigation. But in natu
ra] philosophy, a synthe is which merely revel'Bed the anal sis 
would be absurd. On the contrary, out analysi necessarily 

seta out from known facts; and after it has cond ueted us to a 
general principle, the yn etical reasoning which fo))ows, con

sists always of an apphcation of this principle to phenomena, 

diJfertrlt from Be comprehended in the original induction. 



MIND. 1 

~ .. ~ iWIIUmll'AtiotvllAhad occurred to me, long before I b 
18II"'~ - , - celebrated Dr Hooke (guided also y what 

mtllaU'MIi to ~ the analogy of the Greek geom try) II es 
orda &Daly' 8Ild synthtBis in physics. precisely in the 

CODtI'ary ~ptations to those assigned to them in the defini
tiOll8 of Sir Isaac ewton. "The methods (he observes) of 
"attaining a knowledge of nature lIlay be two; either the 
" analytic or the synthetic The first is the proceeding from 
II i;&U to the effects. The second. from the effects to 
" tlie <:aUBel. The former is the more difficult, and supposes 
" the thing to be already done and known, which is the thing 
" 80Ught and to be found out. This begins from the highest, 
"ma.t general and universal principles or causes of things, 
" and branches itself out into the more particUlar and subor
"dinate. The second is the more proper for experimental ,in
" quiry. which from a true information of thc effect by a due 
~, process, finds out the immediate cau~ thereof, and 80 pro
.. ceeds gradually to higher and more remote causes and 
"p<:?w~1"I dective, founding its steps upon the lowest and 

" JP immediate conclusions - ." 



That Hooke *8 led into. this mode or fJ""··."S-
.seoJogy of the ancient mathematicians, may, I ' . 
inferred from the following very sagacious and ronullilte daft· 

jecture with respect to the nature of their analytical in ~ 
tion , which occurs in a different part. of the an :volUmel 
do not know that any thing' approaching to iL is to be lOud 
in the works of any other Englillh author prior to Dr Haney. 

" WbUlways the ancients bad for finding out these me8.iuDls, 
"or means of pcrformiog the thing required, are much in 
" the dark; nor do any of. them shew the way, or 80 lDuch as 

.. Nor it it to be npecced. that a production or lOch perfeetiOll u thiI it detlped, Ih~ 
" be brought to ita COIIIrfete ripe"'" ill _ illllllat · but .. JIll die _orb 01 DIItIlp, If 



¥ bad such a one: Y t 'tis believed, they 
• oraD of aome kind of. algebra, by hich t.hey 

a certain way help themselv in their inquirie., 

" though that w DOW use be much confined anrl ltmited to a 
"fe wedia. But I do rather . 0, tbatth y had another 
" kind of analytics, which tVt"t bacJretJ1'dI through almost aU tho 
" sa taps by hiell heir demonstmtions we"t /orlfllll'dl, 

"though of dus we bave no certain account, their writings 
" being altogether silent in that particular. However, that 

'. such a way is practicable, I m"..y hereafter, upon some other 
" otcasion, shew by some examples; whereby it will plainly 
" appear, how much more useful it is for the finding out tbo 

." ways for the solution of probJems,-tban that which is now 
., generally known (lnd practised by specit8·," 

The foregc?ing remark~ a.lthough rather of a critical than of a 
philosophical naLure. may, I hope, be of some usc in giving a 
little more precision to our notions on this important subject. 
'fhey are introduced here, not wjth the most distant view to 

any tion in our established language (which, in the pr~ 
aent inatance, appears to me to be not only unexceptionable, 
but very happily significant of its true logical import), but 
merely to illustrate the OCcaSl nal influence of word!! over 
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the most powerful und~; and the vagoeo .. or the 
reasQDiDgs into which they may insensibly be betrayed. by a 
careless employment· of indefinite and ambiguous tenns. 

If the task were DOt ungrateful, it 'Would be eB8J to pro
duce numeroU8 examples of this from writers of the highest 
and lDost deserved reputation in tbe present times. I mU8t 
not, however, paaa over in silence the name of Condillac, who 
bas certainly contributed, more than any other individual, to 
tbe prevalence of the logical errors now under consideration. 
II I know well (says he, on one occasion) that. it is customary 

to di inguish different. kinds of analysis; the logical analysis, 
" . the metapb,..ical, and the mathematical; but ~ere is, in fact, 
CI only one analysis; and it is the same in all the sciences -." 

On another occasion, after quoting {rom the logic of Port 
Royal a pauage in which it.· said," That analysis and syo. 
"thC$is differ from eacb other only, as the road we fo)Jow in 
"aacending from the allef ·to th mountain differs from the 
"road by which we descend from the mountain· the 
" valleyt-Condillac proceeds thu.: "From thi8oompariaon, 
"all I learn is, That the two methods are contrary to olte 
., and oon u '1. if 0 be goOd, the other 

be bad In truth, cunot proceed otherwise than 
unknown. ow, if the tbing 

mountain, it will never be found by 

if it the- valley. it 
f~_;4I1V ;tu_iliD·, • the .• Then 

~}!t:..~~~ . roads by which it . 



..... ICt~~~tPi1· --' NI (CoodWac adds) do not dese" a 

euraordinary argument, it' unnecessary to 
n , after the observ tions 1 e on the 

aoalyai and symbeails of the Greek geometers. In the appli
catio of tbeee two opposite methods to their re pcctive func
tions, the theoreLical reasoning of Condillac i contradicted by 

the univerSal peri nee of mathematicians, both ancient and 

modem; and is indeed so palpabJy absurd, as to carry .. long 

with it its own refutation, to the con~ictiOD of every person eo. 
pable of comprehending the terms of the question.- or woW 
it be found more conclusive or more intelligibJ~ if applied to 
the analysis and synthesis of natural philosophers; or indeed 
to these words, in any of the various acceptations in bieh . 

they bave ever hitherto been understood. As it is affirmed, 

b9wever, by Condillac, that" there neither is, IIOr can be, 

" more an one analysis," a refutation of his reaaoniag, dra 
from y particular science, is, upon his own principle, not 
leis. con ire, than if fuunded OD a deWIed aminatioft 
of the whole circle of humaa knowiedge. I baIl come t my-
861f, theret; on the preeeot occasion, . h a ~nce to the 
IDIItbeiDalilCBl illustlatioDa contained in the former part of thi 









NQr does this obeervation apply merely to ·the produclion 
of his more advanced 1. ars. In early life, he di tinguished 

himscl( by a.n ingeniou wo~, in which he profe sed to trace 
. o.nal!}ticoJI!llhe hisw, o£ OUt ~~tions and perceptions; and 
yet, it has been y justly remarked of late, that aU ,the reason .. 
ings contcUned in it are pureJy 8!J"thetical. . A very eminent 
mailieplatician of tIi~ present . times has even gone so far . as 
to mention it "a a 1Q,odel of geometrical, ynthesi •. " He would, 

IMJ~d .. W\ve '~ressed his idea mOle CQlreCuy,if, iustead 
! • 



Theab6 




