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AMONG tbt": variOlla cireumstancel "hicb have tended to 
I!h'e a fresh impuise to the ahstraet sdences, at any point 

of their eourlle, none seeml to bave been more beneficiill, tben 
the - practice, whiC'!h has prevailed mo~ or leu among mathe. 
maticiallS for the last two centuriea, of proposing problems 
to exercise the invention and call forth the skill and ingenuity 
'Of each other. This bls been remerkGbly e:s:ernplified in tbe 
hiltory of tbe modern or infinitesimal calculus. We owe ita 
first invention to the p;enius of Kewton; but Dlo&t of its 8ub. 
sequent itnprovement8 and modifications ha\'e been the result 
of a gnl(rual t'ltpallsion of views, occasioned Ity the 801lltion 
of !\Orne problem or problems, tbe proPQsen of which Md 
scarcely any conception of the amazing aogrtlentati~t't9 (0 
science which the complete solution of the:ir own que~tlons 
would produce. 

Tbe first problem that relatE·d to a species or maxima and 
ltJiuiOla different from those ul'ua1ly treat~d by the 6uxionary 
calculus, wu proposed by NNYlc.n himself in the Principia, 
being that <:oDccrniog the SOlid of least re.i.tance. But the 
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peculiar dbctrine on \\11ich this and various kindred problems 
depended was brought into discussion, in consequence 'of 
John Bernoulli's proposing, in the Leipsic Acts for June i696, 
the determination of the cur'Oe f!f guickelt descent. 'The solu­
tion of this problem surpassed the genius of Leibnit:t; who; 
nevertheless, accordi ng to his usual custom, intimated that he 
had solved it, but begged that John Bernoulli would lengthen 
the period for receiving solutions, (generous man t) that other 
pbilosophers might strip him of the honour of first 1IOIving it. 
Accordangly, Newton gave, without the authority of bill name, 
the first public solution in the Leipsic Acts for May 1697 : 
, Quoique* l'auteur de cette construction par un ' exces de 
C modestie ne se nomme pas, noos savons pourtant inddbita­
'blementc, par plusi~urs circonstances, que c'est Ie celebre 
, Newton, et quand me,Die nOllS ne Ie saurions point d'ailleurs; 
C c:e seroit assez de Ie connoitre par un echantillon, comme e~ 
C tlngue uOllem.' This simple and elegant construction i, 
giveu at p. 28~. Vo1.l~ Gregory'.s Mecha~ics: but th~~ a~thor 
seems to be mIstaken, In sopposmg tbat It was 'jirst pubhshed 
in the Philosophical Transactions, No; 122"~ , ~ , ' 

The next probJeln in the series of developement, was exhi­
bited in James Bernoulli's famous Programma of 1691, in the 
following terlllS: 'Qureritur e¥ omnibus isoperimetris, super 
C communi basi BN cOllstitutis, ilia BFN, que non ipsa 
'quidem maximum comprehenda' spatium, sed faciat, ut 
'atiud curva BZN comprehensum ail muimum, clljlis appli~ 
C cata PZ ponitur esse in ratione quavis multiplicata; vel sub­
C multiplicata, rectre P F, vel arcus BF, hoc est, 'que sit 
'quotacunque proportionalis ad dataro Ag rectam P F, cur­
e varove BF.' This problem and itll dependent inquiries be­
came the apple of discord between tbe tlyO learned brothers, 
John and James Bernoulli, occasioning not merely a contro­
versy but a quarrel between them, which only terminated with 
the death of the latter. Indeed John gave ample proofs Iiz­
tem years after his brother's death, that he had not yet for~' 
given him; though, as Mr. Woodhouse remarks, C that event, 
the lapse of time, the recollection of his brother's kindneas, 
a zeal f~r a brother's fame, ought to bave assuaged and laid 
to sleep all angry passiooli.' James Bernonlli's origi~ solu.:. 
tion was upon correct principles, though it admitted of im­
provement in point of brevity and perspicuity; while John's 
was reaDy defective, as his brother had uiliformly maintained. 
John Bernoulli considered only two elements of the curve; 
"bere~s it is requisite to employ three, or to introduce some 
equinlent condition. In problems such as that relating to 

• 
• Joaaa. BcroouUi, Opera, WI)i. i. p. 197. 
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the C11"8 of ~uickest d8Jeept, where it i. simply requi .. ~ to: 
fulfil the condItion of the mu;imum or minimum, the aPllly­
iuS of tbis condition to t". elements of tbe curve is sufficient 
to determine ~ts differential equation. But when, in addition 
to the maximum or minimum, the CU"o must possess a far· 
ther prollerty, namely, that of being i80perimetrical to an­
other, thiS new condition requires, that a tbird element of 
the cu"e .an have a certain inclination with respect to the 
other two: and every determination founded merely on the 
first caudition, w.ill exhibit false results; except in tbose caseli 
.here a curve cannot satisfy any of the two conditions, with-
08t ful~1ling the other at tbe same time. This essential con .. 
d~tion 0(. the t"ree elements was intrqduced by Job" Bernoulli 
ao late U.rns; and even then he had not candour enough to 
ackD~wledge, that bis new solution was in sublitance the same 
u his brother'., thou~b given in a form wbich considerably 
~ridges the computatlOu. . 

The consideration of thi. and some kindred problems, in 
the laands of Euler and Lagrange, led to the discov~ry of the 
Calcululof rariati01J$-the other subjecl.of Mr. Woodhouse's 
book. In this calculus, having given an expression or func­
tion of two o~ more variable quantities,. of which the relation 
is expressed by a determinate law, we caD find what that func­
tion will become, when the law itselfis sUPP4)sed to experience 
any indefinitely' small variatioo, occasioned by the variation 
of one or .more Qf the ter~s which express it. This calculus 
furnishes almost the only means of resolving a multitude of 
problems, de maximis et minimis, whose difficulty is very 
far greater than in problems usually referred to the fluxionarv 
or differential calculus. Such, for example, is tbe problem 
which requires the cu"e that will conduct a body falling, in 
yirtue of its acceleration,' to any given poillt, or right or 
curved line, in the sbortest time. In general, every problem 
of tbis nature is reduced to the finding the maximum or the 
Pl.inimum of a diffe~ntial formula, sucll a!ifZ d.r, where Z is 
a function of .%', .or of constant quantities, or of x and y, or of 
. I,!" I, and even still more variable quantities: indeed Z may 
contain integrals, as Ir, or integrals of integrals, asl r lv, &c. 
and it i. the manner of taking the variation of these expres-
sioos which i. I?rescribed by the rules of this calculus. . 

Of this calcnlus, M. Lagrange is tbe true inventor: yet the 
two Bernoullis in solving the problem of whicb we have al- . 
ready l~keD, and M. Euler, effected much in preparing the 
waf for Lagrange. Euler's learned work-"Metho<lus 1nye" 
nieodi lineas curvas proprietate maximi minimive gaudentes," 
&c. (1'714) which is a wonderful specimen of profundity and sa­
,poity, contaioa etleDtially aU the requiaite method. of solutiou~ 
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and is enriched with a great variety of examples and ilIustr:t. 
tion.. Yet it wants a new algorithm, a cOhlpendious methott 
hy which the theorems may be established wlthllllt ambigllity 

, and circumlocution, and an obvious prillciple of applicntioll 
to the 1Ie,-eral cues which shouhl arise. These were supplied 
by ,be fertile genius of Lagrange, partly in the second vo­
lame of the Ttlrin Memoirs (A. OJ 1762), and more com., 
pletely in the fourth volume of thos6 Memoirs (A. 0: 1167 1, 
and ill his "Theorie des ~'onctioo9 Analytiq'Ies' (1797), and 
his c Le~ons sur Ie Calcul des Fonctions" (18;)6). A V~ ry r~r­
Ipicuous. though brief sketch of this theory is also given hy 
M. Bonut in h~s ' Calcnl Integral;' another hy Lac\'l)ix ill hi!! 
admired performance on the same subject; aOld anolb~'r (whic~l 
several foreign mathematicians prefer to either Bossut's or 
Lacroix's) by M . Cousin. 

From this concise history of the methods of I~operimeters 
and Variations, it will be seen that no English author has at­
tempted a treatise upon them. Some particular problems 
bave, it i, true, been considered by Maclaurin, Si 'lIp'ion, 
Emeraon, and a few others; but DaDe of these oiathemati. 
cians seems to !lave confined his attention long enough to this 
interesting .brancb of investigation, to Iftri~e out a g~neral 
theory apphcable to the several cases that mIght occur. Simp. 
8On'lI seventh tract dues not furnilih a complete exception to 
this remark: for, besides that the rule he investigates applies 
only to isoperimetrical problems, he does not follow his own 
rule in aomeofthe examples he lias given. Mr. Woodhouse's, 
then, is the first lreatille on these subjects which has yet been 
given in the English langua~e, and the second distinct trea­
tise wbich haa been offered 10 any language-the first being 
Eu1er's MelluJdus /ltrJOtimdi, !tc. before mentioned. Our au. 
thor's reasons for undertaking the present work, as well as an 
account of the plan he pursues in it, will appear by the fol. 
lowing quotation from hiS preface. 

, Wbeo Lapuge. ill 1760, pabIi.bed hi. DeW method of .olYing pro­
bIeIDa of JDUlIDa and minima, he compoled his memoir for mathemati. 
au., f.amiliar with ita IUbject, aDd well vened in the rele8rches of the 
&ooollis aod of Euler. Accordingly, be ftry briefly atates the prin­
ciples of his calcullls, and eotnI into DO explanation on the nature of the 
eabjcct. Hil ~OGI method of computatioD, however, haa been 
lIdopted I aDd IUbeequenC authon have compoted their treatises very 
III8Cb OD the ~ of Lapge" memoir, with some, but slight aad im­
rafect, preI-DUJ explaoauoo. a'bese trnUsel, howl!Vcr, the stodeDt 
.. npeaed to oaclentaad; that is, if the mattec be fairly stated, he ia 
"' u:'" to UDderataad- aD iDtricate Aubject, with ad1antage. mu.ch Ie .. 
.... cr--m ....... mathematician. before him enjoyed; .inee there ia ueither 
p8per expaaa&ioo praeated to him, DOr i. he directed, bL:"~ .. proo. 
...... pmioutly to coa.wt the works of Euler and the . 

3D~ 
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c Such are, in my opil'lion. the defe~tI of existing method,. Sb11, bow. 

eftr, I have not compoeed a treatile on the subjt>ct, by merely remedying' 
them; that is, by iDeening formulre of 8ufficient extent. and by more fully 
explaining and iUustrating their principle.. But. on a no~J plan, I haft 
eombined the historical progrel8 with the scientific dewlopt'n.f'nt of the 
lDbject; and endl'llTOUred to lay down and incul~ the F"Dc.ip~s of the 
"'culue, whilst I traced ita gradual and .ucce ... ve impron:menu. 

'If thi. has been effected, which I think it has, in a compa .. not very 
wide of that which a ·.tricdy ecientwc treati't! would hue fl-quired, the 
ooIy teftoueobjecUon again8t the-pretent plan i., in pan, obviated, For. 
t4efe is little doubt, the ltUdeDt'l curiolity aDd attention wiU be more ex­
cited and IU8Wned. when he 'nJ. hiatory blended with science, and the 
demoDttration of formulz accompanied with the object and the causes of 
their invention, than by a mere analytical exposition of the principles of 
the aubjec:t.' pp. iii. i •. 
. Conformably .with the plan Mr. Woodhouse has thus pre. 

scribed bimself, he divides his work into eight cbapters; the 
principal subjects of which will appear from the subjoined 
analysls.-Chapter tbe 1st. relates to the problem of the curve 
of quickest descent, and conlains a full developement of the 
principle of John Bernoulli's solution. In the ~nd chapter 
Mr. Woodhouse announces the isoperimetrical problems pro­
posed by James Bernoulli; describes the nature of the solu­
tion given by John Bernoulli; explains ~he distinction bt'tween 
his fundamental and specific equations; shews the Rpplication 
of them to the curve of quickest ~e!lcent, and of a given 
length; describes Brook Taylor's solution of isoperim£tril~al 
problems; and points out the imperfections of the methods 
employed by him and the BernouJlis. ' The 3d chapter· con­
tains an account of Euler's first memoir on isoperimetrical 
problems, and of his very ingenious table of formulre, with 
their application to the solution of some problems: it also 
contains a brief account of the methods of Maclaurin, Emer­
son, and Simpson, and points out their restrictions. The 4th 
chapter is employed in delOcribing Euler's second memoir, 
(CoOlm. Petrop. tom. viii) his general formuhc of solution ill 
that memoir, in tracing the characters of distinction between 
different problems, and in pointing out exceptions to the ge. 
neral formulre l Mr. W. here shews in what manner thc class 
of problems leads to the determination of the number of or. 
dinates that mu~t vary, and the order, tbe number that must 
be introduced into the computation. Chapter the 5th is de­
voted principally to Euler's tract, intitled " Methodus Inve­
niendi Lineas curvas," &c: in this the author explaillll the dis­
tribution of cases into absolut .. and relative maxima and mi­
nima, exhtbits rules for finding the increment of qmmttt ... 
dependent ·on their vari('d Slate, and more valuable formnJ • 
..c solution. The 6th chapter relates to Lagrang.e" 6ra· me-
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moir on the I ht>Orv of variations: and he~ "I'. W oodbouse shews 
the IISf'S of an appropriate symhol, such as t, to dl"lloie the 
nriation of ,a quantity, traeps the similarity hetwet'n the dif· 
fen-nbal calculus and that of "ariations, and deduces the prin. 
cipal rul~ for 6ndin!( tbe varilltion in any proposed case; a 
DeW proct"ss is also exhibited of deducing Euler's formul_, 
and St>\"eral ne" formular ar(" given, wilb their applications to 
.,:ne problf:'m~ In tht" 1th c'laptM Lagrange'. gt'neru me .. 
Jhoc.l of tf{'&ting i"ol~rimetric.l1 probleUt'l i. explained. and 
~cially the natllre a ld use of the equation of limits; and 
5eVt* r-" I lIseful rt>marts are added to shew the method of re­
d lein:! caSt'S of relative maxima and minima to those of abso· 
lute. In tl,e "th and last chapter, the 1luthor has fint sllewn 
bow to deltoe&! sevl'ral 11Ioor,\inate (01'11111118 from Fouler's gene­
ral foratutlC; ~i"g sucb a", IhOll~h thfOY are more limited, 
milted.lly e~pedhelbe solution Of problems. He then pre .. 
letlta a collectioo or th:ny prohlems with their solutions.. Of 
tb."ie lIome are .,ery Ctlrioo" anll interesting. especially those 
relating to tbe inquiry of the bracbystochrone in all its va­
rietil's. 

fmm a work like the present, in which almost every page 
ia . '1 imilOately connected with what precedes it, (either by 
thta peculiarities of tbe 'notation, or the encbainment of logi. 
cal ruetb<Mi,) as scarcely to admit of anr. separation from it 
Wilhollt ~coll1ing unintelligible, it is dIfficult te make any 
quotations. Pert .. ,". bo\ve.,er, the tollowing e~traet~ may 
serve to commun'Qlte to the scit'nti6c reader, as .ell tbe 
spirit of the methods to wh:ch they relate, as the manner in 
.blch uur auth~ treat& the respecttve subjects. 

• Euler mt.ced ia»pefilDetricai prublems of the eecaad cJua to a __ 
peodaac:e Oil two eimilar fllU&tiona of tbe form 

PIZ-(P + LPj"- 0. 
Ibe detenaiDatioa of P depeodiog (lD tbe plopoeed ~,l for, ifeither 
the iIopmmetrial property. or lb. fioaa tbe _lUll were f l:tI., 

.T IT ' 
T =-~,:. ,. wo.Id nrW,j» or If . th. If -.-JII'IPI-tJtw 'tIeft:.rr.J;f, 

2'-/(-). PwoaId--;;;- or .... If_popatJ weft IT .• , 

T _I (_), P ~d ecpaI J (2'.1)1 .. by ""natioca oa the rnak. 

~ rorwa fOr P. Euler gmeoraJ"wed hil c:cmc:hMioDa, and Irrmpl .. 
• a tabIr. after the UlolIIMf of the .qaiDed ep:aa.o.. I 

Prop~ Valo_LttcaP 
~.. ft\Iponct.utd. 

l./T.J • ••• tIT ... M~ •• P == M .• 
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II.IT.J~ • • tIT = Na • • • P == N.tI:t 

IlL 17·.th ••• tIT -= NJII ••• P ~ J. (7: ~ 
IV. JT.th ... JT= NJ;r ••• p = J. (Ti) - MJ" 

.te. " 
and of the. fonns he ga~ 6fteen, by refet'eDce to which, my problem 
belvnging to the .cond dau might be 801m. 

'For instance. euppose the cuI'Ye to be requil\'d, which, amongst aU 
others of the same length. .bowd coDtain the greate8t area. Here. 

the maximum property B. = Is J~. ' , 
the itopenmetrical .A.::::o I J I == II. 

By Form I. T .., !I; .'. M = 1, p::= tk. 

By FormIlI.T= 1 J P = II ~') or R = J (~ 
Hence •• inee the equation i. P.J- a R = 0 diJf ::: a • tl ~ .. O. or 

" + a ~ - & = ,0 (& = correctioD); and by reduction, 
(_-e).J" . 

d, s:: an equatioft to • circle •• 
..; (a' - [ .. -e]l) . 

C Again. euppote the CUI'Ye to be required. which. amoDget all othera of 
the- 8lme length, mall, by a rotatlon round it. axia, generate the greatCIt 
tolid. Ht'J"e. 

B -I,'.a; .•. by Form I. T== y, M = 2",. P == 2.v.J. 
A. = I th ; ••• by Form III. P or R == tl ~; 

HeDee, 2g.d_ + a. J G;') =: 0, 

tho J'l~-4. Ji, 
or, 2.1' d. + a. ... O. 

th' 
But since J" it CODatan&, aDd th' == J.I + JS',th.iJll == J.v.tl'.f; there­

fore, substituting. 
d',Y. J:cI 

%. tI:t + 4.- ""'l0 • .. 
J'y.J• 

pd, 2.Y + .J == 0 ; multiply by J,Y, and iotegrate, an~ we haYe 
(@t + J'yi)~ . • 

dT , 
in T, I to vary. Simit .... y. N - dZ ia tM dil'erenLiai c:oeftldeat IllakiaS in To 
A" to nry. If T should contain both • and I, that il. if tIT=- 1114 + Nth. t.Iwa 
M and N would become pertial dif'e~,tial ' coetJlcieott. see Prine..4. CAlk. 
p.79. , ~ " T'. See EiDetson.. l'Iaimrr. ttrlrd ectitioII, p. 1I'f. ..' ...... ~ 
p • ..as. 
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II.tI. 
y--- -= e [e corrcctioa,] 

(~+ Jr)i . 
(y'-e) J.1 

wheDce, _ _ . . • an e.patioa to she e1aetic cum ~ 
" (a'- (J'-eJI) . 

aad which ill • particular cue, wben e _ 0, becomet 

J._ ,--4 . 
,,(a'-y) 

aDd die CQI'ge in thia cue is Called the rectangular e1aIcic eurYe •• 
«A. • third example, let the curve be required, which, amonget all 

others of the eame leagth, ehall haft ita cencer of granty moat remoM 

from the uie. Here, (calliog" the diItaDce &om the -) B -= fll; ; 
.'. by Form Ill. [siDee I is a given ctuaDtity] P - tI (It i) .... 
A-fill; .'. by Form III. P, or R == tI 00 

He~, o.d (~) +tI (.t) == 0 J 

tI.Y 
.'. (a + It) Ji r= e, or etll== <" + 11):4.1 

aD equation to the catenary. 
• Thill eumple could not have been solved by l!:uJer'. table, if the pro. 

peltJ bad been d;1. other thaD the isoperimetrical, for I, an integral. - f 

• '\I (1 + •• ); and Euler givea, in this memoir. DO generaJ. method 

of finding the resulting equatioD, such sa P i. in his table, when the ana­
lycical expression of a property involves integra Ie. nee tbm. V I. P 144-

• 8y meane of thie table, the practic:alsolution of isoperimetrieal pro. 
blems, wae, as it has been already said, very materially expedited. In a 
subsequent part of hi. memoir,t Euler incmaes his table by nine new 
forme; making the whole number twenty-four. And although this table 
is DOW superseded, yet its examination I' not without intere.t, since we 
~ discover in it the parcels of that generaJ formula, which the author 
a&trward8 exhibited.' pp. 40--4:40. 

The subjoined quotation se"es to explaIn an essential part 
of Lagrange's method, and is 10 simple IUJ to need no parti. 
cular explanation. 

, Whatever be the fnoc:tion 1', 
if tifT *= M. + Nd, + Ptljl + Otlq + ~c:: 

thea U" = M~1t + m~ + Nft + .Wq + atc. 
• Since the proceue8 for nding the diffe~nti<ll and variation diS'er cmly 

.. the .ymbols tI" .l.1' which are arbitrary; it i. plain, if both operation, 
1ft to be performed on an analytical espressien, that it i8 matter of indif • 

• See SimpiOo', Fluziolll.. p. ~86. where the IOlution is IIOt ceaeral. 
t COIDJD. Petrop. tom • .,i. p. 145. 
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ference, which operation is performed first: or, if the symbol. J, ,meet 
together denoting operatioos, we. may, at our plea~ure, change their order; 
for instance thy and U!I are alike lignificant; for JJ!/ mean. the Grs 
term of two .ucceuive nlues of ~, or = ~ (!/ + Q!/) - el, = clJ' + 
~ - el.f = cl~: apn, if I' for instance be a fUnction of !/; theD 
.' Jy ~I' . 

JT. ~ oJ', . and !,IV = - ' . ely.J!/ 
d.v d.'1~ 

dY J~V 

ell' = -.clJ', and thy = - ' -. ~,.cly; 
J!/ . J!/t 

.·.UI'=J'JI', 
or, iII a particular instance, when I' = yn, 

J (yn) = l,t term of [(Y+4v)n-J'''J = ,!yn t.d,! 
U(J'.) = lit term of tul!J X [(!/ + ~y ),,-1 - ,n-I] ::; 

,. (n- 1) y'l-'2,d'y.~!/ • 
. cl(!/II) = l,t term of [lv+~.v)n- !/~] =ny" Uy 

'.D{ 1ft) = 1St tem'l of II~ X L (V+d,Y ),,-1 _!/1I-1J_ 
,. (n - 1 J 'y,,-'Uy tty ; 

• . • '. clil (y~) = JJ (~",). 
ADd, by similar proces&ee, J'ell' = MIll' = MIl' = deldl' 

tPcll' = cltPl' = Jcltltl'=a-cldY. 
• Tbi. rnle is, in Lagrange" method, of the greatest importance; it i. 

aD e.llential part of it, Amongst other Usel, it enables us when an integral 
i. concerned, to introduce die symbol el within tbe symbol U) of the iQte­
Jral : thus, since the sytnbols J and J indicate reverse operations, 

Y=JIY; .·.clY= cldll' = JJIY. . 
Hence, taking the inte~8 on .each .ide 

fclP'::;:jdrjY=T ,gIY •• • [a] 
This result may be easily extended to double and treble integrals: for 

if Y=jW, then ~I'= ~f"W =f~ Wby [a]; 
,·.PY=jf~W: blltf& Y= ~fY= clffW, consequently ~ffJll= 
ff~ W! pp. 83-85. '. ' . 
. It is now time for us to characterize this work, which we may 
do very shortly, by saying that we prefer it ""ery much to any 
Ereceding performance of the same author. It is more me­
tbodical, more perspicuous, infinitely less affected, Ilnd will, 
we doubt not, be far more useful. In a few instances the links 
which connect one method with another in the history of dis­
coveries, are lIot all snpplied; and two or three inadvertencies 
have escaped the author. But the chief things of which you1lJ! 
mathematicians will complain, after they have read Ihistreatise, 
will be ambiguities arising fro'm the defects of the system of 
notation pursued by 'foreigners, and adopted, con amore, by 
Mr. Wooahoule. Thus in some cases, d,~) mark theextremi­
ties of a line whicb is a variation of an ordinate, while, in 
otbers they are employed to designate, the former the dijfortm­
tial, the latter the vanatioll of a quantity ;-and then the reader 
needs to be told, (as at the Dote, p. 45.) that'd ~ has 'no COR4 
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onion whatever with tbe separate symbols d, ~.' In some 
parts of the work, a letter, P for example, stands for a ' func­
tion of Z; in otbers, the same letter is used simply as a coef­
ficient: We may perhaps be told again, in a note, that P here 
is 'merely a coefficient, and different from the P of th£> pre­
ceding chapter;' hut when a reader dips into this work for oc­
casional reference~ is it to be wished that he shF)uld he como' 
pelled to bunt out these notes, before he can teU in what light 
to contemplate tbe "ymbols he meets with? !';ome oftbese am­
biguities in notation are mere inadvertencies in the author, 
and might have heen avoided with a very little additional care 
and reflection; but others are hlevitable conse'lueores of the 
forei~n notation, and can only be escap£>J by r~iE'ct.ing that 
notation ' altogether. Let us, ho\vever, attend to Mr. Wood. 
house's reasons for adheriog to it. 

C In a fonner work,- I adopted the foreign notation, and the present 
occaaion furnishes some J?roof of the propriety of that adoption. In the 
calculus of variations, it 18 necessary to have symbols denoting operation., 
eimiJar to those that take place in the differential calculus: DOW, tl being 
the symbol for the latter, & is a most convenient one for the former: ana­
logous to ~ there is no symbol in the English system of notation. If then 
I had used the fluxioDary notation with points or dots, I must have in­
ftIIted symbols corresponding to J and the characters formed by means of 
it.. Bat, the invention of merely new symbols is in itself an evil. M. La­
P.&e indeed, whose power over symbols is so unbounded that the pos­
emion of it seems to have made him capricious, has treated the subject of 
miatiOD' without the foreIgn notation; this h~ rejects altoiether; and, 
which i. strange, has employed the English notation, but not adopted its 
ligoificatiotl. ThuI, with him, ;, is not the fluxion, but the variation of" ; 
the fluxions or differentials of quantitit's are not expre8sed by him, but 
eoIely the lIuxionary or differential coefficients: thus, if u be a function 

of JI, a' ( = = or = 4) is the differentiai coefficient. What advan­

tages are to arise from these alterations it i. not easy to perceive : yet they 
ought to be .lfe8t, to balance the plain and palpable ems of a confusion 
ill the signifiCatioD of symbols, and of the invention of a system of nota­
tioD to represent what already was represented with suffici{'r.t precision. 
No authority can l'f)ell sanction 80 capncious an mEvation/ Preface, pp. 
ft,ri. 

Now, besides that there is a very forcible objectiOll which 
presents itself to the mind of every matbemati<:ian when he 
pst thinks or hears of prefixing one algebraical letter to an­
other, the former to denote an operation performed upon the 
latter wbich represents a quantity,-there is no advantage that 
we can perceive in point of either facility or elegance, which 

• 
• PriDclplel of ADalytical Calculatioa; 1808. 
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tbe foreign possesses over the F.oglish ootiltion. We al'e pet • 
• uacied, indeed, that no onhiasse,J person ('an t'lo:amine the 
, table of the foreign and the corresponding Englisb notation,' 
given by Mr.' \,\'"odhouse at the end of the prt'face of the work 
l)efore us, without deciding in favour of the ElIgh~" method. 
In va.-ious inquiries where the fluxions of a connected series 
of quantities, a, h, c, tI, t, lItc. are to be employed, tht'y are 
denoted with perfect freedom from ambi!-;uity by the Englillb 
notation; but how are they to be repre.;enteJ by the difft'ren· 
tial notation? MUlt the series be broken for the llurpolie of 
excluding the d? What then becomes of the ullivl'r!4a!ity of 
algebraic reprelientation? And, what if the d sbould sland for 
density, or diameter, or distance. or any other subject whose 
initial is a,-must we lose the advantage of cmplo)'ing t!le Ini­
tial, because the differelltial notation bas monopolizt:d the use 
of that letter? But, says Mr. Woodhouse, ' analogot.s to ) 
there is no syu,bol in tbe English system of notation. Ifl had 
used the fluxiooary notation with points or dots, I must ha'oe 
invented symbols corresponding to ), and the cbaracters fonn­
ed by means of it.' Well: aDa where would have been the 
difficulty of effecting this? ' Let the variation be denoted by a 
dot btlO'W the quantity, as the Ruxion is uniformly rt::presented 
by one alxwe it; and, in that case, we ftrnt'y bOth d and) may 
~ery saf~ly he dispensed with, as repretleDtativea of operations. 
In that case, 

)JtY will in our notation be (p). 
~2 ~Y be <.11" 

and either of them will be equivalent to f. We hav~ put 
down ~these expressions 80lely to shew th'at tbe thing is not 
imp(Mihle, according to the English flutation ; and by no means 
intend to affirm that we ha~ struck out the best metbod of ~_ 
complishing it. As to the conduct of Lagrang~, which haa 

. callt:d fClrth Mr. Woodhouse's animadversions, tht-re can be 
but little doubt t~at he was forced into it by a conviction of 
the Ilmbiguities and disadvantages attending the foreign ne­
tation; whiie he emplo}ed the dol, by wuy of experiment. 
to see whether it was not possible to triumph over the English 
pbilosopher, nearly a ct:ntury after his death, by appropristing 
his notation to a purpose widely different from '" original use, 
and obtaining currency to tbe new modification. Such are the 
arts by which foreigners t'1 to cast thE' greatest of mathema­
tical inventions into oblivion: First, they give the science a 
new naDle; then, they devise a new character to denote the 
specific operations; then, tbey hide the invention under the 
jargon of a new metapbysics; and, finally, they deprive the 
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'English invention of its last distinguishing vestige, its notati~n, 
and appropriate it to.ncther use! And yet, there are to be 
found two or ,three Englishmen, and five or six Scotchmen, 
wbo, notwithstanding all this, extol the liheraiit.y, as well as the 
talents of French mathematicians; and seem as utterly uncon­
scious of the injury attempted to be done to their great 
countrymen, as are even the illllstrio\Js dead, on whose repu­
tatioo,{oreigners thus trample', and whos~ imperisbable me­
mory they are thus labourin~ to, extinguish! 

{ff1£NI/c" (hila, dlkll (A; 9MZIIIO 
f_",.Qt;"...~ .,% ... 167.'! 
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