
Z 4 - F E F - 7 O O 7  l - B  i 2 7
I v v ut' v7' | '
l , /
l " /

Y
I
I
i
I
I

I

S c r e e l t S l c - r a r r

TTIE

WEST OF E,NGI.AND .IO[JRI{AI,

OF

SUIENCE ANN I,ITER ATURT].

No*. I .  I I .  I IL fV. rrrd V.

I fi35-6.

r rr cr .rr". ,r."t''Qw 
ror tbciurrr h'

Ovrn

BNISTOL;

PgqLI$tlEIl By W. SfFtlgo, CLTRE -slRERF; E. eOl.LlHCs, n.{fft i
W. $fRONc. FfIffER; BIRD, CAtDlfTi LONGHAI| t Co., alrD
J. NICIIOLS. LO>{lXrli.

ltDrlccxrxvr.



2 4 - S E F - Z O O f  1 E : O ?
. .  - -  - - r . ,  . . t  F s l '  r r  r r ^ r r .  r r t r ( l l  f t r l i a  t n t l u  l u c  l t t u E ( l t t l o n O r  G - l b r 4 l t ? : l l t .

qron tht nbovo thrce Poltlmr rkftrc.
# a#tu --:3ffi !!* - -.q=---.+J- !=ffi -,

N HVIEW,
rrr|lHt

O;rctry nitknt :lrtnt. EJ T. Pe*rw,a fu;rlpc,, &err't Collegc,
Crn,triilgc, Forrll Editb4 I S3.r.

Ttr rtudy of Gcomtry, rlriag, IitG f,oit othcr rclonosr, out of ntility,
rrf rt r wrt ctdy pdoil frrcd rpon for ttr nln rr rn rllrcip of t}o
rtrmohg Fo*tru ! nor brr dl tb'r brillh'.sy of rrodrrr rnelwir G"r dir-
phoed tbc errfirt rcierrco frffi ir clrin to Frc.cniacros in thir rlrpr;e?.
Not es thocsh itr rcerminlt wcrG m! rfuoroor thrn thoru of Algebrric
Dfrtbcnttiei, nor rN thorylr thr lrtta did nnt vrrtly rrrpur the farmer ir
tbt t{ortr of lnrr;till gcniar rrd rnhtk dirauion r bot hcrrnrc thr rub-
j*t on rhieh Gcorn"try trtrtr ir frr rnoru popnlm ln ir cbrrxtq, thar
rilt of thr bigtd trrnehcr of Alr$r cr br nrda. Blt fc; ttn rtforrl
t}c tim awl rpplicetior tcded ts r*tcr thar lrttrr, lrtr to ;rrn rn
rlrynabcndot cr'?e of tho &ftnittmrr Jr k n tu mccivt thc rpirit c f
tbr rctlad: sbih atl hrve I Ge? or lllr wcantc ru'tlou cf ryhcrcr rnd
etbcr, rndcr rEd rfistrnar. Ttra rubirrt mtttr h frrrilirr, (if it bc but
trutcd rr tcL) rid, lilrc tlctltrt prhciphr of A[srrfol Gqrnti.ffi, rf?irilr
r nstled of erllir; tb Sfctfiil to mnte pruanof rtrrtli"f, I ;itb-
oot !o fillirrr tfrc yorlg rtsdntt thc, E tlrrqd rll nn to br profcrrd
mtharrticirm.

WhG! rtctr b ttn obF.t fa *lct Gwtrv h ptr6cd,--,rot bt tbo
llh of itr rrrEltr, brr lrr rhr nh cf itr prfilnf,-rr; amot .nitt b.
hyFrcti$crl ryil ttc Fondnr od thr r+uaiq. Th* rlittr wrH ba
tgtt crvitir;, ir rwiw of r Frfttcd tr*hr, Ht cnrtftqta rdid obi*
tht {dr- r trcrtirc ;tlrt h pllpccd rl r rot'el ef pcrktt rurratinq.
h mch farur il th lirl d th rr;r*"rt t r b6Lcr, ttu crnr er dafatt
.hH rr rurrra. To hlrl ry thc Ettil. rrd prlr of hpcrfc*ly eoa-
;a:tcd protrtfitioa; n dc;omtrrti"dt pruri, b lilr trdrir; r rtadmr in
tto hbil of trstlrirf, th docbtr, *a trlir* 1ruif for grrrtGd" Furtqra
h thk Erlttr guctan fmc lilr fu lcr brrd t}rr tl.t rhH hrw
bccr. tt tr cGrtdrl.r ffiF, ttd;trr g#| r rppcd to *
lyticd, b pophrly rp?reb.*dd to rllr ?ifr?frr r c?p*d to l*t 7'
parrihly m rlSbrric til*bGr brru tilr ro falilr*ld r rhil rbich
crirt in tbc Gonror fucttr of Oro-try. Ad ;h b rrfl, FoDitffr
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Ilrrrien oFT. p. ?lfuprn'f Atmcrry sitlcil .i,*tnl' 69

erc ptuDn to diqrrhe their herpncity to prorc what thcy ought to prove,
rndcr ?hl rpcioar tlno of uiomr, *trieh thsy athgc to bc rrlf.cvidcnt
trnthr.

A rery rliglrt rslhctfun iltr$ rhow tvGrt mar urho opctf r itornGtricrl
tnrtire, how ulrny pmporitionr rru dernonstraH by gcoraeton, wLich ue
yct to bim quitc r. rclf-evirlont at tlron n hich thct rtyh rrioor r thett
fm he rill nt lcfft crpcct roiltG rGrron stirncd, lrby rofDo rn.DrrB tbrl
othetr rhonl,l be thur ,L.iaeted. lttt it icrlh ro grGrt inrlgfrt iotr tbe
n'tt?t??, to perccir= fwtftc, thrt thc rsttirl rp of rriomr lr . ;"7r tfin-
rt*gtl r tlnt h, ao fcooetcr cdlr r poprdtiffi df-lvtdctt, bm* ht
intuitiwty dirt*nc+f it; hur bmu*, rfrer tryq, h frilcd to prow it.
Furthtr: it ir 

"rry 
to ru, thrt of brlf r docr pnneilitioil pUy rtilf-

widcut, thr FEDaGIGT nhttr rrhitnnly;irit *lll b. hh trinn : oGG rilt
do rr r+tlt rr raotbrr t ht Goc ot c,her br nrt brru Tlir tfrpcn rr-
cG"dttdt f,*c r rttb p*ripf. If dffir rTrrlr, :ftt li rroril ft* *
*oald oot brro, tbc rtsdiot bq hir rrs|'r ffiI'rlil rll ir crdrf "
utdur irt rfirdq rrim, Fltfttla rt{f.rrxh* tnth+ &G. r lii ir
thrutt a'nrr tfc pdrciplcr af rtrarg xicrtr, r-d frh ?hibrrply h F
frr irnlntrlr -

Th clt circrr*rn fifcr rtf,rl rbclG r?Fr*r fi frt prrtrrc for
rrioa' ir, ;Lcr r dcf,rithr h r*uiornfy b dcfuf" We rll lrr ttrr
ttcrr ffi br m *o? n ddrirq, lt rr bc rrlq{ i. t*f rlr t"il
of ory dafrf*n+ tL Erttt lrrr br pE*nd hrl rrd b*t, tii rr rr,r b
inrtrhrbtc mfrruin' l*'r H ttfr tr r{ptr trr rfat| irrr*r tdil.
!o crt rd m FiGrrr, r tlil |r ttr dbp tbr le bc tmrerl* C
drftritbr, rlll rrr raf,hl rphribta Wr lrld fi+r ir ilhtrsb. th
nrdr Qlr*itf rrd Etrrl, lt r r*ttr*icir 6df it rrclry tr n#ct
rll thc detlithrr tlrt re cttrrd of ttac;rrft, c tlc fornd $'rt lbc
rordr tbmhcr w h th r*y t firidiln rlhFd s lt -y tlir!
birralf fond into 66thcr trrt, vir tu hy ilutr r ;t d pqmltimr
fiar*riry th Fb ir rpr*ior. [r, ffiit,hl dicf rre eqd ta tbc
lra r! qrl to oar rn.ntrr, tc-l thitt tru?ilrtior+ trlcr tofctf.r,
*rtl deqrntrly lwtritt rtd rttb tlc p;br oJ tbr;cd1 [r tlir yi?t,

I rt of ulnr ur nbrtitutrd ftr r dt6dtln, @ r r tct cf hp
tirnel cqrltkn for th orplkit dahntirn { r froctiol. ftlf, tf -t[f

detlniq of Nrpfur'r loqrritbnr ;rt! rttcatd ritt uy dilEcuttv, t}t trro
Tdfrrring uiarc tuuld ruqut to r ffinitirr.

l ryr + Io;t  = lorykyl. . , . forr l l"r lmi sl  t t3l . , t td

n* or cwrc;'a.,?.'-tHf::ilr or dn"nrinirq, I F"iori,
wtcther rg berr lrvctr tfiF ttcb CNtr fo" tht ruult i or in rlfgbnh hl-
Eur5e, rfittlr our cqrrtkntr hrrc r porriHt rolrrirn. Ard tlrir obicttiot
reudr;rr it quita mprufitrtlo to rrlqpi rtioct oorra?rning ruy thiag thrt ir

I = 1  r ; t E i e I - r L .  c , = r r
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shortlv to be mrumed ar in sobst*ntive e'rirtenee : for u'e hsve aftcrwardg
n tr'w proocst to reenre ourselvet froru fi.lla,:y. Tltul, thouglr we nrey. if
ye pleate, usc ariomr tc ftx and arcertain tho idea af sfrrightren, it wiil
rernaiu to lre pruve,f tlrat therc is bettf'ecn erery two points one line end
oue onl'.' eoncelvatrle, to harc tl.: profl€rty of rtraightuesE,

Fnt nhen n qeonoeter profess4s to define ell lris ttrurs, he lras not the
shrdow of iL prcteuee to put furtlr irior'ra. lf the defrnitir.ns arc tounci,
ihr:y are infnllitrly rdequnte to prorc ull truths esrentirlly eounecteti with
them. If the definitit,nn he i,radcrluatc,-.descriptionr rrtlrcr i imtr dehni-
tionrr-it should b" rrowed. Indeed tl'e words Equal rnd Qunrrtity nre
not orninari,y dttncd bv trecrmeters; hence tlre axi,-rmt whic'I. reiate to
there terrur are lmrsble enough : {rtrougb tlrey trefunry to the earlier tlreory
nf Q'.rentity and l{umber, oD rrhich rll Mathematicr is brsed ; and not
qrciaily to Georqetr)':) but tho*e exiomr wlrict' invohnc tho terms lise,
aaglc, ttraight, &c. ere slrthing but uR$'lt?ant.rhle ogsumptions, es all
these htve beetr (ilt or wel!) dcfined.

rt ir etsv to lee the nnalogy betwrrn rxiornr in Furc ueience rn,l lans
in urixc,tl teieace. 'llre ouly realon wlry r treatirc ca Hydrnstaticr need$
to ba trtrtd oa the erperirnentel larvg of fiuids, ir lrcrnu;e the writer ean-
not or will not grt" a definition of fdiditg. Tf ha doer give r tleinitiou, hc
turnr bis trtntirc into pore science i but it is pasible then tbat lre is
eaucing hiurclf with writing on that whieh doer net erirt. A netaptry-
cieian Flgbt yet arise rnoog w, who rhouid rct n$plausibly naittain, thrt
(letmetqyr though it trcat not of ssb$t&ntinl bodier, yet ar it treats of
fptre, whirh ir e gomething rrth whit'h wc hare mqurrir''trnce through the
ilentst, onght philotophiceliy to be regerded et un€ of the r,itvil errcnc€s.
Such c one would not llc inconrirtent in making rirnplc expcrinrentc tlre
basis of bis rcewning ; eod Lie justlsertion woukl be iu thia, tlrat the
worrlr Bntee or rclidity are nudefined or illdefined : e cireurogtanee which
saero! ;usct remerkably to es€.Ir: aotice.

Wr rru led to the foltowing obgerrltionr hy tlrc ptruml of the littlc
book wbicb ir namevl at tht heaC of tbis lrticle. Tirc number of pett
fnrirlers rtterupcs to got rid of ths twelfth rrion of Esclid, cught rot to
rrrelre rr.r look with eonternpt uu Des efortr, until lone oue lrru shown ttrrt
it, ea**rtt tre provrd. Fqt our prerent euihor, !u hir faurtlr edition, which
rre have hefnre w, hrl not eonfinsd hirnrelf to the rnneh vrxed qnestion of
parellelism : he has tpent 'rnurh hbour od thc dcfinitiona of tlra ;lr.right
line and lrlnrrQ, AnC wlrat gives new interest to iri. trcatirc is, tlrat, lr'
hst ltt out on an €rtitely originrl methd, rnahing the discursior or eertairr
prr'lF?tios of the rphere prerede the definitiorr of the rtrrirht line and
piane, t'iris ffiakes the lmok pecnliarly worthy of notice, whaterer j,dg-
nrcut be forrsed of it : rnrt rve propose to ret bcfore oflr rerdrrtr Enmr:
rrccoilnt of trig abjeet and mctlrod, hefott ronkiug our own rernarlct'rn titt:
executiuu.
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fire objeet prcFoed ig to prefix ilr inrcrt pronoritions to the firrt boolt
of llucJirl, in rueh wirc er to nrlre the arqrrrnent ctntinuouslv logieal, witlr-
ont emploving ericm3. The defeelg sre manifrrt. A gtraight line is dcfirred
indecd bv Euclid, but so defincd us to be nowisc r.lcrrer thnn hcfnre ; nnrl
E'lciid biqrclf neyer appenls to tlre definition, but to bir eriomr 'l'his is
a lerc gnilty faf hey thrn that involied irr his defrrrition of thc plane, iu
rvhieh en a$rruption ir rurnggld i riree he propoffs mone thrn enongh

dntn for the generation of the plane rurfnec, 'lb rcruedy ttris, I\{r, ThomP-

E{ra har ln " lnterenl".t Frrokr' or morc pruirrl}', Ef, " Introtluctor'5
TilioL,- ending in tbc mtnblishment af that properiy .'f tlre plnne, tr'hict'
irrirrgr ns frrm our airy f ights on to the terrn firmr of plane I ieometrv,

He pr.reeds to doyetail the rnttcn pnrts of ll,:elid's fir-rt ltook, l,'r.t of

eoorl€ with tlre trchth arionr rhiefi;,' in riew. After rriorru mitmr flr,tr-
rishet, lra coneludcs in an n;rpendix by rrrrnnring np rnrl ref"tips rll othe r
pnnfs that bavr lrren offercrt .-rf the mnin prineiplc of penrlhls

Hir r,orle oI pruceediug ir rr follort.-Equality of di,ltanre is dpter-
minerl hy roenng of sugrftlhnition of pointf , cver beforc the rtrrftht line it
defined I it is then casy to defiue a aphrrc. He proecerir fo Prove hir {rrt

impcrtant pruporition, thet elcrz.n tarclirg e*t*ndlr ]a* o*ly ir d
tnglc yoinl. It rcadiiv hllowr thst thir }cint Isre ear.;,ly bttwten tbc
eentres : tlret is, tunrt abour rtrclf witbout efianqe of phee, if the tpo

upberes bring oniteri at cne maai revohc tomthcr ebost tlrt two ccntrfl.

lrlr.'I'. doer not ngc the wa'tl l'rr.t!; bnt it is rery apprupriate; rnd, to
txplained, mrlres Suclid'e definition of e rtreight line adoqnrto. (rtoeii ic

nearly Mr. lreslic'r view.) It ftrllowr, thnt by rltrring thc rir of tb:

apheres in oontrct, tho ptint of contrc{ ir mr4+?o Fuvrctttc r Prth, coll-

necting the eentrer, erery pcint of whieh lies evculy tnt?irt tbc etn?rer i
end tirir ir r'rlied a rtreigirt li:p' (trrt of thk dpfinition instrnrit 0or rrl

the primary properties of the rtrairht line. lfr, T'. labcnrs nc..ucetsrrily

st [hcm.
'fhe ser.oud proporition uf diftmlty il, to ttor thrt ints*cting ryhcriest

eurfttrct wineidt ontg in d cJrcIe; whieh is virtuelly equivr.lent to Euel. I, 8.

that tlre nngler of a trinnglc are rletcrniired wtren thc largthl of tbe lidt:r

are giYgs.
lli,- tnird difficnlt pro;roeilion is to gencrrtc a plane, rntl to show t}rt

his ptnre hr.s the profrrtv wbielr Euclid makcr itr definitien. And to end-

the IntercelarY Book'

fi,er-e ir mrreovtr intrtrdmerl intn Eoelirfr Frtt BooL, to provc the
1welfth axiour., fif+een pager of cl.rrc print, in this fourth edition. Diegp6ls

oecnpv * prrtion of ttic pilgct, anrJ onr antbof't rt1'le ir thnt of orer full

rearoninlg ; leaviug not even tlre ycry pbsiout ltept rnd rsttons to tle

oupplied. Tle qrrrut.ity rrf rnatter is not thrrcfore ao formidahle ao ruigtrt

Bfllear : ;.et wr mu$t eatl it" very hard anrl unrgad.rltlc, Thp progroeiti'ir'

lrowever whieh hs ir aiming to ectebllnh, is this: thtt "if the engleo rt

l E c r + r = I - r E r = a r r
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the hate of e tffi!]err be rcute, ihe rnslof oppolite to the hire at? not
rig{rt." lVe rhould rrll, ther by r lcr.rc?rr he understandr, a trepezium
whielr has s dinmettr TlerpcnCieular to one of itg eirler.

rYo brvc norv ll rcmlrli on thc elrrrar*er of his nenronlnq', in ther hir
four mriin proporitionc. The iflrst of tlrem har four circs ; thrt rphcrer
crnnoB toueb externelly, neither in B turfaee, nor in r rclf-rejoining linc,
nor in an oFGD line, nor in isoiatad pointr, fie profif of thc fint erm i-l
virtually greunded oa the pri:rciplo, (pt fcer we ought to rny dri'q;9 that
if any portion, however toall, of l borlv'r twfau bc inmotrethler-at if
ftrr inrtrilo? it [n glrrerl down to anather snrf*cs that iq irnmor?rblc,-116
occillating motioa, bowcver small, ir emrecivabh in thc foruter. We lE!-
pct Mr, T, woultl ham lrrntercd I* fiendrs yery clevtdy fnr anv ruch
$rBuurption, telling him tlrat for auglt he hnew, lB rrir of rtrtetirm mirht
have brcadtlt fiid it erer uernr to Mr'. 1'. to ruquirc svhc.thcr hs could
p?ot'o thrt it eenuot ? lVe do ncrt rry he cannot: hnt if hC etn, ir thont''l
b€ pronineat : whilc at prctart he lairouns lrrnd in grdng tmronr n'hctt
we wtnt none, nnd hcr; he dnes not rt all elcerly tell his rt;rrler lhet he
ir asruming, or rvhy, lVc had writtrn varioor olrjrctioar t.'6 thr proof of
thc tlrree re-rining ctter ; rvherin FG nerudinfly dimpurr+a of tha
vequc and erenr nnintelligible langnrge of riooa rnd halon, bcfort ;c heve
dofiuc.{ t*aiglt lise or plasc, and nhcu theveenaot hr chan*rerl into "thic
rad tbrt eiCe of ruetr aad lnrh r curfacc :" end cqually do m disrp?'rtvc
of hir rrlyuinq that " thc lina {; D mntot tn"n i* fe* (!) to $! srde! in
sUt'r$tion rittrou'rl:rtgt of pltreS" ilto3? clpccially rbA he bnr mt y'i
p'rnwd rhrt C D Eey tot bc rueh l linc n ?G rftcrrrrdr mil rrrciglt.
Hfu last crrc rs proled orh rbrn tiierc rnr ,Uo irolrtrd po{ntr, rnrt feilr

rbco there trc tllrlc. lrVc hrtl xtrnrrhtarl v?t Fort obj+ctiaru, sLc! Fi
nreu;ith thc Querterlv Journal of Edtertbn, No. Xtll., in *hh it ir

rernarlred thrt *-he prntrf epplier quito as trGII 3o ietorrrcctioc tptrcrcr, il to

tpher* i:" eoataeL Tbis remelh ir obvitnrlv rnd inrtrntly frtel to ttrc

fuat thrct Grtsr: bo3 wt thinL alight Ertnl cLr4*l l'illd arehlc thc frrgt
to evad; thc cbatuc.

lVe are Frry to thiok tbc frihrc of thir Froof h ro tf.*ldw: far t*ra

pnJrnsition ie to w the mrxt intarrr*ing i'r tho bool. lt rt6sis ru odrlnrl
theught to prave din,r".tlt fronr frrgt pnnciphr, thrt tbc xtcrrrrl eontrt of
rphercr i.l but in onc g,int ; and pe rns not et rll in dcrpair thtt it nry
be dcne: but if done, it mwt hc tlonc bv p*-rrpic'coor rnd c*ry FFcof, or
we etall not ralue it. Out of thir prryvorition in*rntly fi{r*f thr irftrnra,

{wtrieh fie lrc aurpriser! at t'fr. T.'g not r|rariug) thet e ttraight lioc ia tbo
slrort?st betrtcc two pointr, rnri ir fl^lrrofnp ihe ;etlr'n cf rlistmec. t'or

it ir nrnifegt thrt no line conrtrtirrg thc centrs een be the rhcrtral, (or

as shor! ar any) unlers it piercc bott, rrrftmt in r$e ftrtrt 6f 6rrrtrt. Rui

rhile re thir:L that Mt.T. i.rer dr.ei{ied!;fail.rd nf proring hir l,*T'r.poc;tion,
he har ulefnlly sct firrth rphat ir meant by thrco $r nrnru pnintt lfiq sanlq,
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and celled us to coneider whelher thr errlf i:rtroduction of the Eplrene rtorrlrl
not terrrl to irerfect rhe, drrcti'ine r'i the straight line.

On lrit st'cond moin proposition, (his clrvcnth) rre harte to rprnnrk sirnilnr
dcfeetc 89 in the forner, It I 'rs ttrn cnrcs, of n'bich the farrner is r!uulrtfully
proverl: the lnt?er we tlr ink is rerinirrlv not frovlrl: for he doer not slrow
thnt t lre points [[, N, O, P mtv not l 're in one strniqht l ine i and tbir is es-
tential to the proof, if we rightly ouderutnntl it Yet wr eonfeqs it is verv
hard I fo harti ai to tnal,e us rloubt everv thing I wlrere ' deed all the
lrvpntlre$et aro so Bonstrnu$, that ilre mind is berit'lercrl in thc midst
of eo manv false f iglrts. ll 'hen it is hard to aav wlrnt iq rnorlnarrift'stll'
nbcurrt then n'hnt, thc redr etio ad sbtrrrdnm is a mrrcl, tf rrr*urons llroof ;
needing a perr-retuel efforG of mort p*infirl vigilaneer Gven frn6 pr aeticed
mrtlrcrunticiing.

Hit tlrird main proposition is oatirfactorr, though exc.essiyely trxfionr"
Rut itr fiet. theru is no diffculty at all in the doetrilrc of tbe plniie, so 6oun
ag Euetid I. 8, lr*t bccn ettablirhcd I nlriclr ir virtmlly tt{r. '1.'t elerenth
proposition, jrrst notieed. l'or if a right rngh he first dcf,uwl, (whictr ir
not diffreu! .) 'ire may genernte a planc by tupposin'F ona ieg of tbc angle
fixed wbile the other revolres ruurrd it ; then r.hc gc'rrcrrl prnprrty of thr
planc is readily eteblirhed by * method 

"o*f6gnw 
ro Bocl. Xl. {.

We now feel trrrselser bnund to rttenpt to eontey to olr readprrs tonle
notion of his method of treatinc parrrllelr, the more eqrci;'llv es other
revieutrg decline the tnslc, wlrictr is not ilr catv sc .{nxi*ui to dc hi;n
jrrtiee, wo haw tliligentlv rtndietl wbrt be rightly, bur funnilv ctllr, " the
pix.h and ;:ip" sf tbe ergrncnt, rnd tre wfirlrl ilin put to trim tome srrd
t)ac€ quc$ions, whera tbe rlippery mrterirls rpfFar to clu'h tlp ;?1tp of
onr fornapt. lVs lhall, rlttroat apology, thrus' hir mstter into tl'u i.rto
that strikes ur ar EoBt intelligible to orir rtadert.

A

(bneeire tire GQEaI rnglm n -{ ll,

A F b in e qire'l plnnt, s'hiclr ,&av

lrr tnfren ro tmsil *r that A R, R S

ecist torrrdr B and ti r *hile if thr.'

tn riglrt tnrlet, tre kn*v tirrt, A l':,

B S ritl rnret neither w*y. TTre

qutsticn to he rlttxlarl ir, rrhetbar

thty sill certeir:lv .r$eet. if tht ensler

lrc rntr.7 rc [ittfc lerr thrn riqht euglct.

f f poniblc, la it he othtrqrise, (fnt

J.rceirio'r, ure n:ight $trppos€ tLe engfc

tlm least Frltlitfl€, rontitttntll tt.1!

tho tondition of the lirrer trat meet-

ing,i sr;ropc;€ tl's s1's[s;n to tu:n

nlx,ut B it, t i l l  R lt ts irnrrints i?s

tlre oppnxite *irk r'l B S, Sirnilarlv

I
I
+ - i . . r r ' - -  I
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rs ftrv pfwluce thc ryatems T C D Lt, U D E V, \r F: F lV, il' F G X. .
lke., ad ia.fis.-slf crrnnterpa?tr of the fimt. It f.rllows,llso tbnt C 1' ncver
nrr*tr B S, nor doer D tI mett C'!', nor F V rnett l) l.T, &e.. . so tlrat hfor-
t.ir'i, no linc in the rerier er t' 14'' or G X can mee,t A R. Thir pute tha
nlxurdity of tht orisinal mppcsition in a strikinq ligl,fl be fore the cves : but
thir it not to gire rertors for thr thing. Let n.rrry ltl N be pcrfiendieulrr
to A ltf . It is then ?a$r to tsl,e lhe distrDsa ]I M so Bhort, thnt M N mry
mcet thc eroeked patlr I bnt if A Il be greet, it is not rc ohrious that t!r,s
nill happen. In reality s'e hoow it wilt rot; for re know that that path
rvill btld rornd aud cmit A R--bul this is exclnderl by hyprtheris -eo
rhrt ttrc argurnent ir a rJihmrnr g eith,r the path nhnll errrtr A R, rntl thcu
ttll we ratt to prrw is corcede'l; tltc, however distnnt M may he, I ur,
fl N shall mtet thc path. Herr is thc pinth and nip ! " F'or else, iet A M
be the leest diutmec such thrt M N does not meet it. 'l'hen A G, !t N
::re irfinite llnec egymptotie to eaeh other t of which thc fntter ir ctraigtrt
rnd the former it conaer towardn the latie:', which iq ab,snnl." Thrrt wc
hrve ventnred to rupplg our lrrthq'r\ n:arouing. It reerog to rlr that
tlre cFect of his labonrr is to rcrluee thc twelfth exiom of Euciid to
anothtr much more cbvious, anC which perhrl,o mry be prtrved, but rvbich
Dercrthelcsg lrt hes not proted ; that " a ersolred line c:nnot turn itr eer-
vctisllttowrds a sltnight line which i3 n.lfffrlttotic to it." If thif hc granted
him, he pruoes that any fesrera A B1lc [ertofffrom AR rnd B S, Aa=
R .4, rnC join 

" Fl *hieh hrs the rngler rt A rn'l R rento, crnnot havt the
ensle: rt c and fl rigbt ; which leads by uecy itefrc to Eut'lirl's tryelfth
Axir.rto. $rs sfiitcive he ir fiill cngrgut with tte rcond pnrt nf tlrc di-
hnme. Eitfrt the crool**.rl path meetl A F,, rnd ro tbe trelfth axicm ir
Srtnterl ontright z elu he proves t[is a:rJ that abott tbe tcrsen, whenee
nlliuately the trT'elfth axiorn ie $till mrde to ftrllaw, {f wc be right, lfr.
T. orght not te hsve isolated hfu nropogitiot ar he hrr d,tne.

And thi.r rtrilres us s,rf a sulfieient rerrly to ttr,e rtrrtliog ohiertion cf an
ingenio'rt ttrie*rr,t that for rny dirproof which Mr. 'l'. hal r,ffLr.rd, the
pornt D miglrt eoirreide with 1,, H rn'ith B, F' witlr C, &c. . , . . for ell cot-
ninnfi1" aaluet of rhe rngle rnd length. ]Ve rre not rtrrrrrirrd that Mr..'l'.
diql noB fortt'ee so estrronlinary e tbougirt, rnd we glye crr:dit to orr eon-
tennrrrery fot thc i;rrrrtireress of it. llor:btle-rn it wrnrlJ vitintg all Mr,
T.'E after-'rcesoning : !'ut it wculd Frnouni to a dirvet, rr)n6?rsion of rll thr.t
he is *eeking to prore; riz. that the p*th rnnrt. rnc*t:l !t I reoond timc.
The ohjeetiorr ircwevrr ref just, r!{ !ev"th6 egninrt r p?ofrsition, whhlr
ought not to stsnd (we eonr*;"€i tB a, positiya tgntbr irrrt ar cn r hrpolbmir
.rtill hept up rilt the r"halr of nryuroent is eomplete. T'hc :tiewcr, tlrrx-gh
neute end elear, trad er-idtrrtly r Btrong Frtpnsrr"rsion npainst tlre poosil,;1;gt
ol'ttfr, ' l ' . ' ! rrtctsnu; nnrl was deter;ed frorn n"arling frrrther, when hc met

I i c : r ' e - . ' : ' r I J c , s r r
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rrrrh I felhcy' 11'e bclieve tLe terliure uf Mr. 'f.'e proofr was the true
dilrglsivc tvtth ttirn, rnd we nrhorqtertee the power of suclr e redativ€.

?'1.; nttc.npt to p*c tlrat a lino crnDot turn
',rh r c.ower front torrnrds i?s rrrmptom, lerdg

?r/ dircctly to tt,e t'ontideration of deflecti,ror arrd

-t' deviationg. $iome of our rcad*rs mry erereire
,_ - , - { .1 *_ the i rw i t r i ocon f i rm ingord isp rov ing t | re f . r l .
A li T loring :-If a poinf P dercritres r l ine A p B

n'bielr pirPr/turtly def?cetr from the trngent tnwards t1e famc sido.. end
ART 'RPSlF t t , f , [gHr t ro tAandP, i t i go r r | i ne rv toa8su l l t€ t l r c<
S R T tt the ncabdre i',f tht total deffection ;,erforrne,l througl tbe arc
A I's rnd thir, by relsoning fiu*r first prineiplec, witlrout any ,uf.on.e to
thr doctrine of parallc! liler. Ir this warrantabte or onrf,nrrenteble t

c

' Now rnnsider r eimilar casc. lret A ft C bc
rny trianrle : prolnng A B to D : I ra1.,, the
C B I)-  <A+ <C. For let  B A, R C, A C
be prolongrl ro E, F, G : and tet nny point p
describc tlre croohed pailr E A C F. lt make,r
ni ^t the oesintion G A f), end et C the clevia-
tion F C G ; and in the rest of itr rnoti'n doer

not deviate *t rtl. Fut in rfercrihirrB C F, it is nnnifert tlat it bar deviated
frcn thc e$right fine E A n hy th; angle t' R fi ; therefrrre ,* "tincc the
tntnl dwiatio; b qual to tha tua- o! tre partiul dnhrhrr, the < F B D:
<G A R+ <FC G;  o r  <C $  .D-  <C A  B+ <A C B ;  wh ich  was  tc  be
prutcJ.

11'e rre ttfiD Mr. T. tvould desi'e Jro mcrtu rhown to ruy of hir proofs,
but only fnir play- In.leed hc banrlleg hiu *"rr"gor,istr very ronghly ; (firr
all l"rit p-eden's$org in tb. attr*nyrt to *6fy* the prohlen nf pilrgllels appear
&tt liir nntagonistsi : rnd to ray the truth, we do not arlmire tle rlecisiun
with whicl. l^€: puts hre extinguisher (in t,ie Apprndix) on ,,lme atternpts
t*lrieh hsrii mur:h rnterest lor us, as hopeful rnc ad,rrirtins improvement,
lfe do no? ars€st tu lris eondemnetion of M. Rerlretrd's irroof. ilnt n'c
eepeeiallv lrave in v:ew Lefenrlre's analvticnl Jrrocf,-not rhrt we npp?orr.
the irrtrodn"tion of algebraic eonsiderations:Fs'e rpeak of tlre fnrrdamental -
Strineiple, !r'l'ieb, to uay the trutir, I\f r. T. seem; to us nct at all to under.
stlrrd. In'loe4 he lrin'self errrnplninc, thr.t rr.ben they irsigt on tlre ,, a*{,le
bern; n portion of a rrnits whnle; anrl the straight l ine, of *n infil itt:
rvhole i-tltere ir ro rer$4neble or denrorigtrated coilDerron betrreerr the

I f'hyfair'r proof amnrnr:r rnore than thlr; vlz,'that 
the total rleviation in a scif-reir: irring rirre ir

fout rlr:ht nngle'; u'hieh tr€rrti t 'rFriralcnt tc, al=-
srrn:lng orrtright v.'hat he ls ;rrot,lrrg, that the firrlt

{ extr:rior angiet trf any rigrrr* t.r,rrthct e.qual {'6;rr
nqht aagle*. I'et it lnee furnlch nrrflrectiens.



Z 4 - S E F - 2 O O 7  l _ 8 : 1 9

76 ^filaden of T, P, Ttonprarr'r e,mtnttrg withnat t{.vio;t.

frcts rlleged, end tht cousequencro asigrral to thom." l,youlrl ilfr. 'l'.
excu$e our attemft to elcar the rtasoning ? tE $.e think thc rnetnphvsierl
question u'erthvof attention, aRd moneorer rinnu it ir terv cesv to dcdutre
from it ali that wr: desire, rririaxt appelfinq to rlgehrnic noti.,nr. ll'e
r*oneeive tbc *rg iln?nt tn lrand thnr :*rr Linrn cnnnot be eqfenlatprf frrrm
anglel alone : Fot when nnglelt rrC firgn, lro tinar snit is heretJy g,iren.
It is oBJEcruo that tlris prorer too nw:h; for wher linen rlone arc givnDr
no angrrlar unit ir hercby nssigne.d t yet mglcr nf,y he henc ealculate.l.
lVe nErLf, Not to; qrf suglet thcre ir tn extrcnnc rnluc. rir. tlrr sum of
two risht angler ; u'hieh, for any thing whiclr n priari wc lrnow to the
eontrarv, rnigirt r'irtually furnish nn rngufsr unit; snd tlri* t pstwiari re
poaitivelv know to bc the casc: bnt contmri*irc, a ttreigtri lirre hrrr no
maxiruurn ril minimuur valur. Tl.e c,!*rg thcn rrc n.rt prnllel, rnrl thc
ohjection falls to the gmnd." lYhether the oridne! rrrlurent hc rrlrd, ir
to be eonridcrctl rguin ; bnt rrcrrerllv thc rcply rhirh lfr. T. rlrinlrr ro
little to tlre pnrposc, is rlirwtrtl ver-y rcmratelv eqriu*t hir rnrrrpareble
ohieetit'n. Brrt he, tl ltr. Itslie, fttrDt to hrw rsorh lpitc rcrinil thir
prineiple. 'l'hat liner cfltr*rt bc crl.ulrted fro+a lngl.,rg, i* B lrrqxnitioa
no?oriouslY trne ; and the trsth of rvtrich u,t rm.f h larrn, rrirhout *rrting
throuqh thc propertiet of trirrFhr. ll'hy thoold hr br incredalom L lo
the po*sibility of giving r rtircet dcrofirtratim {rf it frno fi13t yxiaciptcr I

But be neetr us otr rmther grrnrnd - rr ?flrl rirfi*t ht 1f;.rrfi," f,tTl
he, " is, that thev hare confoundcrl tbc qarntitics whhl Hudid in his hoot
of liata roold eafl giua, witlr tlre qor$titiee rhic-tr mnst bc crnplorwf rr
i'lemettts in actutl r:'rleotttioo." And h"rc !Hr. T. hirnqrlf ."rrl.eq I f??rt
blunrler: rnd $rc ane dhprerf t'r tlrinlr ht hrr ruorr! rcr*e*rrr in rlt.l1if ,
then counil philr*ophicnl yierlr af tht rriett=. llir wry cuorple oright
lrar€ confutart hin. lf r, 6, c, ert the rirt"r nf r trirape. rnd A, F, c rha
oppori:e angler r we knorv c is leternirrut rhra l, h, c 13c rirar, .. yet,,,
rrgues l:r, " e grrrt be crller?ed frora tbc forrrsfr-

.1*R fl\-  
? )

Heru rtrrt uet r|Bocg thc yacticaf rlrrrflr?r rf tLr rtlrulrtirn rra rrrriglr -
haar in thc rhrp of tbc trngentr of trlr ttrc!,.' &r. He rwlrf ps6 ro
forGt that c ir rt CIFtro determincd bv tlrr fnrosfs-

E r : r ' E = e I t S c a . n
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lrs rtu
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f-d:
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E
c

=(#) rrn (r*

r = !  / ; + 6i-- e e$ (r*l i + r.Ls.,-*o)
brrt to found fn obfuetioa to Lerenrtre'! rcai.rniug, on the i4ec trnt tlu"
t.tttgttttt rnrl the cnqirrct iu the tnbl* mf $tairyht tirct, ir truly ?\trrwrr.
61i11i119-ng tlroulh soy l inert unit, y'?ra d'. ' terrnimd bV then, tt ' i th c{unl
tt'lnt nf ron:irl*ratian hp nrrnnart a hvtrrrbalie rrn witfu r rrrairrlrt fine, rr
tlrr-mgtt "$etry eicmcr,ts, ruch *r nqra? ald rrlir,r.ry /rrsr night gtrrt po in the
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ftte gf the rtruiiht line." ffe forgets tlrat rre alreo,lqhnor, Ratraiglrt lirre
of un limitarl iengtlr to be deternrir rd by aary tra points irr it (iile fir-e
poin+s in a lryperbola, whieh is onlv jr:st enough, and n'e shall find no
('neu'elcrnents start uF." Tlut lr, f irr:t . ir '  dirt iuetion bptrvei.rr the da(it
rrlr iclr detcr'nni::c ?he v*lrre af qnnntit ies i lnd the elenentr rrlrence tlrosc
velucs lre ea!.'nlaterl, is utterlv utttenable antl unpfillnsaphicnl. lr'ppore
tlre eentral nnglc cf nn ell i frt icnl sccior ir giverre itnrt t lre nxes of t lre rl! inre:
if tlrxe &tre rrrough datJ to -fit the le nqtlr of the are. llren tlrer- ̂ re ril-l1teipw
alenrn{s for i;t ealutlation, lrtrrtever rnilny lre the irrterrrediate ilrifts by
wlrich flre ult irnat€ rrsult is ohtained. If i l lr. T. enn Cisl;rove this, he wil l
gire r frtsl bion' to the rvhcle of the morlei 'r, nr:al*sis. l ' lr is is irr f:rct i ts

.furdamentdl Ttrineinle, n'lrererer rve reaso$ uonecrning functionr rr lrogo
form ir as yet uuknon'n.

Seiore tprittirrg this head, rre sill lhorv lrow eorrciselri the doetrine of
Prrnilelt mnvhe pmv*,1 fsrru tbeprinciple thrt, " lirrer crnrrrrt be cnlerrlated
(nor therefore be rrlrt:rmineC) b.v nndd.s ilone." [,et A F, C t] be cnclr

n fl€ffrr.rrrlicular lo A C ; and let A n divide the
t l  

t  t ,  
, \  t  t r  ! -  - r  r  n  |  -  !  rrngle () A ll. If then A E, lmwerer far prolong?d,

| 
--11 does noJ meet C f), sho'trn tlre dirteac€ A C, rnd

t'-.-"-
tn" 

-- it is manifest tt'at tlrere is f,ome leert dirtanr.e

L--* A F, ln rrlrieh C f), coming into the positioa F G,
A -  T l  / - l i l i  r . - * - J l ^ - f  - -  i ^  A  J t  r  i -  r  l r n r  r * r r * * t r  j a  O ^1' I ' (stili perpndicular to A C; ir I true rrvrnptote to

A E. Tlteu the disttlroe A F is deternrirratc : wt thers ane no datr to fir
it b.rt tlre rngles e.t A, *hich ic ehsurd.

To renarh genrrallv on iltr. T.'! philorophv ; whilc he rimr rt ereeding
ptrci;icr, we trfteu fintl him lu, or rt rye judge, ermncou!. Hc bag r€-
tained tbc sld rlefinition of a aoiid, 'f thnt wlrich lnr lngri, erradti, lnd
thir*sen"-4's111aining thrce wertls pasiti'.'elv unintelligitlc till fi 'F ffio-
cerve of thre rcstensular aret. His defrnition of egurlitv ir exc'ecdingly
ques*icnable, rr it involves ur in the well-lrnown parlder,thet r! n rirerrlar

ar€a, howewr cut ilp, worrld DerF" fit into i trluere, tlrerefcrre uu uquere
r&n ire eriual to f, circle. Yet it is otr thit definition ttrnt he Fpstc for
nbolirhing ail the arionrs thnt Bre not rpecinlll geomrtrical. He irr,leed
arsu'nel' that. " ali turfaees areof onu kird." f,E rqrads megnitude; rvitlrortt

coiltnr€nting cn ttrc difficnlty. lYe lrar,: alrerdv eourptainetl of th€ hxity
of dbmte ond ielou, and of tlrc .facet qf I lira tlrat !nr.r be str:riC,t, or mav
hare double (-urvatur€, for anght $'e knorv. \Ve disapprove also of his
defining tn angle tr) Ito r pl*ne snrfacc, $'hcn he reflrelrfites all infererrces
drarvn frorn rt. " Ail referenc€e," gavs !r€, " ta tlrc equality cf urngniiude

of ir'Srrite Arrts, Rre intrineicallv peralogitsri." l1 e rrc uut rt irll ooo-
vinccd cf this. r 'ct i f arr angls 1rc, a gurfa{t, i t iq nn irrfnita gurface; n'rd
rrlrco o?r€ arrgle is cai.l to lre double of another, it oust mean thtt crrr
infirrite turface is dorrirle of another infinite surface. It is surp'ieiug thrrt

he ehml'l think rny thing grinrd by thc change. ln hir Apoendir, how-

r r )
t t

l- ., 
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lr__ *---.
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cY?r. $'e Trere clriefiy ttnrtled by tlre inco'rrriateney of I p$r.rgc whieh
FGGrilr to thow that txr ttgavrls Oeometrv, t! I tcicnec whcse elmteilr bsy
po*iblv deptrrd on the planetary rvstem. He rrkg how we coul.l tell d
y*ieri that " liature," inrtearl of mtking thc rngler of u trirngle cquel to
two riqlrg rngler, hsd not nede their Fuln depcnd oa tha relation uf one of
thcir gidet to tonfc gruld modtlns arr.rrhg i; tetrra, rn?pora, thc rnriiat
a.f tLe cglrth',q mbit. if tbis be for onG mome.rrt er.rr oonoeinble, sll Gro-
tnetry mu$t ln based on oxfieiirnentrl lrm, rnd nothinq then cro bG to
uDFerlonetrle if Mr. t'.'! sversion to nppeal to rhe renraa. \Ite trrcr
ho*uvlt thc ltnre indistinctnrtfr of apprehcnsion, when hc cornplaior nf
Euclid's dcfinition of r ttraiglrt lirc, nr bciug " f,tr i,fenticnl propmition."
llad hc rnid, r'the crfinirion itself needr en crplreniiril," re rhor:ld ru-
eent. But hir toae rqemf to show, tlrat hc r.crnrirlers irlenticnl pmparitiont
Ef nuf,atnr]'. ill propositionr in prn s:hnce mr tt tncly i;lrntical rr
the binornial thsortm rnd the multipliertion table ; yrt thry r'l not thcrc-
fore nurrtory. Either geometrieel nroprritlom nm rueb t or Gconctrv ir e
nilrad teiatec, end nmt h€ bitrd nltroratelv on lenrc, IVr ern ind no
intcrortdiate yiew,

lTe furtbet feel that Mr. T. inntlequatety epprcciater the fcrec ot' the
objection ; tbet " r prmf is tco difreult 1" anci r?eio, thrt .. tlre p*rtr of r
luhjet't rrc rtrtgglitrg." He mft: " It mry bc a lrreet irqulrrity, that
rfttrr* shotld not have fnmtd thc ekmcntr of fleonrtry, tF ar r.o pmr;nt
e eoneionouf rhole ;" but " w?mght not tn t1'rrmel rirh 0*c dbpeatgltirtr.''
If indeed our otryect wun to r*Lrrtein the ertaiuty of r pncrical truth, of
cour|e we rhould b6 thenlrfnl to hrvc crf dcnoartrrticr I rnd rlrerc tlte
troth ir ruch rt no urrn ie ewarc cf till it rr fornrllv prcwd, rr do nat
conrplain if the proof bG dificult. Ilut rhen thc mind hrr a d:rrrt rnd
dictinct fterctptim of a truth rithort prcof at rl!, it canuot bc tbe artsrnl
metho<t to lerd ur tbrough rnany tcdious aud intrieate sryr to rrrire et it.
Irt iln intelligtnt pcrtoo unverucd in Mrthcnratics hr rslscd " whether
qrberet, if vcry larpp, migbt troch it rnor; pointr tbrn rlfrc ! rnrl prohebly
his firut cot*ption rill be thet they tnr] ; baure hc utrtwf,rel rppmh
to erperirocc, by trying to eonceive lrow it routd bt to hir rye. But
whcn rcmindeti that it ir oring to tbc rougbncrs of thc rurfrcs rnd thc
ttmFtE3sibility of the mrteriel. tbrt they rorse into eontrct rrrrore rrnctly :
lre rootr eonvincs himrelf tlrat p*feet rpherer rvould tooch bst in orc
point. It is tlren elear, firrt, thnt rtrt tnlth ir not intnitive I [?rt, that it
ir not letrned |tly crperienee I thinl;',, thrt it lr not geilerl l"ry wnding
througt f, whcle bock ebr,ut tfte trirogle and eircle, nor !-et throsslr
Mr. 'l'.'r lorq prtof. Ttc mind doer eertrinlv fin.l rorne shcrt cut, r{n-
neeting the rlefrnition of perfect r?harinity with the propsrty *lleged: an.l
by analvrie of tl,c vulgar re"Noeinf. tLe pliloctpbic geometer rtioulrf en-
dmvour to errive rt thc natrrral m*thotl. Rv thit not only rould the stmlv
hc mrde rnore pleacant md utirfaetory, irut morB light rould bc thrown
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on tht pfltoetBm followcrt by the minr!. lVith ruch viewr, we much depre-
cate the artifreiel grttem and uubendinq rtslu, pnrsned in moct grnmetrical
treatisct. Indred rre tusyrcet tbet tlr. l' praetieall,r, rnistnltcs formality
fur rignur; rnrl thinh ?hrt lris prcnfs rre more ctrgent, heearrse he puts
iu premicer wlrich in ordinary rrnsoning we Buppresr. lf a man rearon
thur : " Gootl rtetesrnen are ralunblo tu n country : [,<lrrl l,iverp.rol is a
got'd stntetmru I tl:erefore he is vrlu"ble to thc cauntry ," do we Lhink hig
rqtrmcnt tbc rosndrrfor ihc aff.'eteil formality t* It may bc requisite now
and then ; but ie disgu.tting in the extrerdc, end prinfirllv perplexinrr if
nruct crrricd out, The moment re qnit Geometrr, rrrt give up t\c innu-
mtrahle fonnalitiet of ctiquette therein iusirtd on, (arrd to tvlrich }fr. 'f.
rlrmt mueh attaclred,) nor ir it eoueeived that we lose irr risour. lrr factt
rll iltnttrrtion, co thrt it be mrrked off ar illustration, tards to rigour, by
givinE roorc ritid rpnrehenrio:rs: while it reficrer thc tedisrn of dry rra-
sonio(, Rot rs reBardg thc order uf I Swlm?tricll t'crtisr., nrit.hilg, ffo
appn'hend, need be said of t!:is h Frioti. Lst only thr natnral rnerl'txls of
proof be wcll analyzed, rnd tunlo luminonr ord-'r rvil l nmuredlv rrsult;
thougb it Bry be of r kind that rrye did not rrtieiprte. llut une do tlrink
that ttre lppcarence of eomplete disordet, ir I rnort rrinur llraurrption
rgtiugt r qeoE"trieal (nrnfrndiurn : tha ffi'? ;tJreeially rincc the vnluc of
mrthtmttic"al *udy ir guitc o mtcl in training thc oind te r habit of
elcernem, ls ln the bare apprchenrion of what ir pr,rt rod rhrt is trad
loE e .-ElJr pe thould aey, nrel r.anr,. tt ir r vrluetrle hrtrit, to discri-
ninare qnickly whrt ir eesier, what ic more dificnlt ; rrbrt is txrt proved
froru what; in whrt order truthr nrrlrt he ret heforc the mind:-bst I
gcouetrieal worL which ir jrer til fatlaeiow, nrf tnin ur to thr. mrr
*:ff 

J-1J|]I! ur to expreur our cuariction, thrl no prtefrinq of E".fi;
wiil rnrhe bic Elermnts a Fr)"k rorthy of the tnhgiilne thnt heye t-ten
lasistre'l on it. We Jo s$t complaia tbrt it is ilt adapted m rn introdne-
tiou to modern lfathcncarics, (though thet bc qnite troe); ror thrt hc brr
rrariow pe{ty f aws ; ra}r nor tlrat he brs fuodsmrutel dr.feetr t (for ?? lno
uopposingthern all ms*6crl rrp:) butthe treetise will sti l l iem,rin dirordcttd,
erudc, nntl iurmal. lVe vill lalre tlris opportunrtv of throwing ttrgether
7slgor!!, why rll pretcnee of makinq his *ork the tert ht'ok rl.ruld b€
abr .Joned,

The aaturnf c'ouuexion of mbiectr ie hro!(en, frrrt, hv thc rtrange iatro-
rl'tednn nf retior in ttre fifth book i D*ctrndly, by iutarweaying u'itlr hir
thesremg problcmr of tners eonrtruetion. lr.'e shall rpcak .rf eeeh r€pt-

r Our lfluebaflorr h pert,rpa teo tttorig. We only rnrnn to tnfr that lris procfx
would gain ctcrarnets and pleasantBetr, r.nd lom nothing in rignnr, h.v lrelng lenr
diffu;e.

f Mr. T.'s *(chollr rre vriry Fffid ; and his crphnrtlonr of tnrrn,r' tertnr+ worrlrl be
*rviceable to a beginnet, timtgh rll to e p*zan capaVe dret,dhtg hit boo*.
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ntetv. No gmd ncacou tPpeenn for treating oD ntlor in n grornetricnl
trcati.qc et rII; bnt if eoy wircrtr it rhoulrt bc in thc intrufneti;; beenure
rt puent hr ir fonsl m delny te hit cixth b11rk whnt rhoulel here heen
prrtlv in thc firrt and prrtly in the third. It ir ohierted tl6t tlre Ffth
boolr ir too nrrd for r b+ginn-r. llut thet is tha anthor'a .tyD fault, for
teting lo extmrrr:linary I mttlrnl. flh I but, ury the atlroe*tes of tlir
rrtoiled bcok, it ir s g*.tnetrical ! and co ptrilolophical !--\Ve npprehend
lhat lf tt be reaiiy " geooetriral," this i.r I fr,ult 1 for e treatise on iutior
ooght. no more to he geornetrieal, then astronomicral or opiieal. But :f it
b" meent, thrt it is nrlepted to those who r:r:.fergtand nothing nf Arith.
netie, thcn wc rcply that cueh ritl remain ineorablr igngrant of rerrolr
though they rearl llnelid fifty timet, Anrl thiE brinrrs ns to the lroaste,l
Filo.ophv of the method, whieh re l'enturc to desrribe thos, llaring
F"eo r uselesr definition of tatio, (wlriril ll. Simson rejcrctg,l he thcn gires
lrir rcrvicerble defrnitionr of the phraucr, larnd rfltio, lreatev rntin, lepe
;sth, filt itound rdtio; in rueh rirc, that the wtrdt gt?afcr. l?tr, &c. harr
Refl ltoE€nr* ot rether no renu? rt all ll isoleterl wordr, rnf :t'(lrG thrn
cir rnd elc of tbe rtord circl*. AecJrdirrglv it bcct'me! ncoessery to prore
tbat " Ratim which nre tlre ssmc with thc srmc rrtior rFg tlrc 6rma with
ene ltother." ltur thc uprhot of thig treatise on rrtio6, ir. tlrat rc do not
and nrey not krow what " trtid' mGen!. For if nu do trnor, thcn tint"c
;tcrter and leu end gtliltc (or equal) are wcll Lnorn terml, it b En-
lawful to lov down trere dcfinitionr of E;c 

"th, 
g"cstcr t{tio, &&, rntl

crtrv pqruition in the bmk tlret souoerni pruttortiou is ntlat"d.t
Ag"ain, Buclii hr-r eltosen to linit hio proaf* to fgnrcs rvhich be ern

coosti?ct rVitb nrle and eomFals, f<rr whir.h two instrunentg hc rnnker
hnnble requc$t' in three pmtufutec. fire cnrnprrsr re rillingty 3rvc hin ;
eonesrning tbc ruler rrc dcnnr, until he hrr chora hor ttre g6ight lino ir
generuted. Rut all arc awane that bc rnigbt, ag !?tnilnatrlv rsk firr elirptic
tremmek or rrry other iugtrrrnent, lr frrr fire ruler ; ia rhort, in eonrrrurt-
ing lrir figure$ it rr enoogh to rhow tbrt bis dccrip.iur of thc fr{.!r? ctrn-
trinr notlrirrg .lelf-ecqtradietcrv, tl;e tquerniphnr:* hcru hpr cntrilcd on
hinn nnch d;sordeq besidss ibe frequrat intrtrluction of pttty ;rmhl,:mr,

t fNote by R. Sttrron on Euctid, Y, 10.;-..It tvtr trcoc*rtf to dn nncthei
rlttnoustrntlon of thiv prcpcritlon, hecaum t}at *hiclr ls ln the (ir*k e1{ htin rrrt
otber editiont, is not ir:gitimde: fr:r the wrrus grmlrr,lhtr.lne, r cqrr,rl, Irlrr'l-, fiare
a gulte dilfrr:rrr meenirrs whea rpptierl ro matrnitudr.r rnd ratior, u lr pirln frorn
the fiftb and levenlh d+:finitir.rnt of B,oo] !'." Ar uruel, thlr erlltor rnnkoe rurc thrt
the etror cot"la nal have her'r Er.elf ,l'x own ! Tta; ir gtlrerally thc Frrn€ on rhir.lr
rrc heapr the otlium.

t R- Simron't arlrTltlonc nt thp end of'tlrlr bont rrc g.ri:,e I ii:r" ;ry errlcrl?v Frr
mrnelret, wo e:lnnct rcad the nf&t(fi,:nt ol ltrop. Ii, q itlr p,rnvrj..-. l', c(rttainr the
ward r:tlic trrr:rtv-thrue timee , as in rchnol-boy dalr t1'9 re,rr'rnber to harc i.os:rtFrt"
lle rrll " they nrl @'rent!.r madg urc of br' batl, '-.neierrt an.l nrrrrlern sF.r'nr?rr\ :"
v'hlnh we bcli.*re orr hir lvc.ni : ullt r-sbn.t he callerl nodpn ir nnt rrrlr*' rrrodcrn.
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tnrttt of rhich we could arlrautageonslv part wi"h ; tilr€ onlv ehonld bc
turnud into theore.mi, Br in the frrnrth burk. Ftrt'ther, in the emphynrent
nf svrpnTfoniticr, hc virtu',rily us{is nnoiher postulate, antl when he ol}-

l.roac\es crrrvilincar nrre$. lris slstem hrenkr down entirtlv. Thug, 0n
EmliC Nii, g, R. Simron runrkc, tbat tu complete thc proof wo rrrrrst
inrert: " For th€re it some squarc cq'ral ?s thc circlc ," a tlring tnre
Fllougl i htrt whieh rule rnC eompe3; will rwtr conttroct.

To do trirn iurtice, rc mutt reroenrber thrt he himself rnurt hlrt tlrnught
hir filllr lmok nnrrtisfne.torv 3 for he treats retiot orcr egrin. end that ns-
rserieullt, in one of the boohr wl,iclr we omit 3 arrd in snothet, he collccts
into n trtter c. rll the reatlered prcperticr of ngurco,

Bnt further i in Euclid'e dny no dotrht tht ta:trnd hooL rrlrs necesrery to
GeometrT. At pn'seot it is higtly ungtornetrienl and rrrelelt 1 berruse re
et once rlireeru, that out of the infinih nunbcr of rlqrbrric rlewhpocnn,
it eeler"tt e few to denronttrate geonretrierllv. A rufficient rubrtitute for
these, is, to uhow (wbat rt ony rate reedg to be rhorn) how the lreti of
rcclarrgles arr nuucrically .epres€utcd, after mahiog thc sqtrrne of thc
linem unit our nnit of surfaec. The twelftlr a,:d rhirte*ntlr prcpositirwrq
of thig book belt :rg rather to Triqononetry or to Algtbraic (icom*try, thrn
to this departncnt I aud tho for:itcenth is e problen rnirplet'cd.

lThet tlrel ir needed to malre Euclid'r F.lerucrtr r losicel, rel]-orlrrwf,
end pcrtpicumr whole, eonfinal to itr pmpt'r linitr, yet rdaptc,f to thr
eristing state of urnthcnaticel rcientt? StranEe libcnk'r lrerc elrerdl
beeu tahen *ith it. Tlre rewatb, ;igtth, nirth, rnqi tentb txmlct, rnc
rcnk in tlre darknesr of allurion : the lengthr rnd lrrurrttlrr rnd deptbs and
heightr in the elersnth nnd trrclfth rre Eceu in dndo*'y diatrncc ; bst ths
stndeut il out of brcath rnrl eomer to r hdt, befix't I't rerthn tire " mttl.od
of eshaugtion l" tbe fitth book is rery frcqucutly gircn hiar in 9716s, lnd
an rxnlnnatirrn of the frfth definition ir thonsht ctrrnglr. 'lte rcrnrd hook
will vrtnirh of itsclf hy 

" 
dirTrrcnt rr 'legesreut, viz. br rpf ittirrg the rinlr

in t*ain. and l.neadinq it up n'ith the firrt rnd tbird" 'f}e forirth tlook
consistr cntirelv of pmblernc, mo*t of, *hi.'h eru to bG rrenthed out frnrn
all thc trnks ; twisting iome into ttrcorcml, rDmminq dorvn ottrcrr into en
Appendix, or book of esprcirel, A better dirtrihntinn of rrrinm subit'eru
ig mneh neprfed , 8;ililaritg o! thapc shoul4 forn r ;eprratc mction, and
a rinsle definition be giren of the wrnd similar, applicble to ltturnr plenc
^f solirt, trnrrrd ftt rcetilintar. tlt+ar qnally rrtcrl to bc lwteoetiztd.
Cratqct rnd ffr"rrffra in the eirule rbould bc ro trurttd rr to pt?l)rru thc
student f'rr folhrring out the ruhicc{ with otber rurset I h rhort, rcc*vfina
to thc entargcmCt'rt of viev rrtrich thc ftod.?ros hrre rtrtlhy qainrrl.

Cirssar srec and eirrliar (raat nctd to hnrl; r$Df?hinq rairf rhoat them,

anrt i1'f13t ir ;nid, shoufrl b; crrnneetrd rnd conplct, We brve not norerf

t4'rlnrge chanqer in the fir;t tnolc tn?t tre re-qni"ert for T'rovinr thc t;clfrh

axiortt: l-lnt, if nttrinahle, rrc dcnirF rnor'e nrethod in exlibiting the profld'
i r . l -  t  l t ^ r  t
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tiel of trirrrgles of enrl prrallels, Aller nll, it mnst be remtmh,rred tlrnt,
romething introduetor-v ir needed, {ri not }tr.'l'lrompcon's tlrirty-ninr:
pe{tr,} before we cf,n get our perslnrt to lar,d on Phne Geourctry at nll.
And rftcr tht: most lrecettrry of rhrrc ehanges, bow rnuch of Errclid's
trelre btcLs wili L+ lt'ft I lYe rrc tlrereforc so?rv to rrc men of original
luind, iilte Mr. T, nndertnkt tlre ungraciour tagk of mendinq up an old snrl
iacommodioar strocturo. It rcminde ur of the knifg which h"d hed threc
Der hlnder, rnd two new hmqller ; iudeal hir Intereulary Book ir ro

'atnrtling B mntrrut to Eur:lit l, thrt the old Grccian would jultly complain
of mo.lern innoesfionsp to eey notbing of Prcp. Xtrlltlll. A, Lt,C, f), wliote
rleight ttninr the threrdbare srbetnusa around therr, threaten'rng to nraLe
lho rent i'frtte. F. l l t .  Nnwnrr

eVctrical and Hy&rr,lia Esprll*ncntr, &c . Bt Col. llar.I frro_hl, I1/?.S.
At,r, 1834, pp, fif{S. l''sl. f ,

Tnrs voi*rne is a reeord of r grca? numbcr of erpdnrcntf rnrde bv ?hc
lnte Col. Reaufoy, upon " the (tmpe?atire rcsigtenner rbict dilferrnt eolidr,
eonttrsetcd trpon the tama hase rrrl pcrlrffJieular, mcet rith in moving
thmngh a flnid," Thc rctultr of the exp€rimcntr rrc given in I eonrcnient
tabuler form, tbc fahles !:siyrg nttrtlgefi rc.eor{inf to the frt'e of t,re mlid
pt'*nterl to the resistnrree, Tnt fifth tahle il or.r of eomorriron ;ith rhc
former, thc sdid$ expctimrnted s'itb rcmaining of thc samc hrurdth, but of
rrelter leng?h,

Tte work ie rnagnifieentrv got up, rnrl crmtrinr e larqe numbct of ple?a
end dirgrame. We have thuueht it nqht to menti'rn in rfp€annec now i
brrt cn rctrrunt of the grert praetical importanec of the rsperinrent!, Fc
ebrll defer e tegnlar enrrlysis of its r.'ontentf,, until tbc rppFantn{.e of thc
rrfo reueining volnnes rhnll enable nr to inelode the rholo in onc r iew,

ll f ,lnudl qf tr I in+taln€g. B y Rab e r t :{ Il m, 8; ll,, F. I1.8. 8,, *e. 8ao. pp. 3 5 t .

Mr. Ar,LAlf ir knorn to the ritntifrc rorH ru thc of s rninc-
rnlogieal ctrllectiou, trtond only in irnyrortruse to that of ttrc Brir irh Mcteum,
and colltruted doring r long priod by hir lrte fnthcr. undcr whoce lapcrin-
tendeoee tbe mnterinls for thc nrtrent vuinnrG tir?-? rompiled.

The lrrtroduetiou, whieh oreopier ebotrt rcre-tty pag?s of thc r+rrlr,
eoinmentles with rery brief oirserval irmr rlb the cr1'rtellim ftrrrnr of
Minernls in geoeral, eortiderud aecording to the ryrtrm .rf tvfnhl The
rrriaqs phvrieel properties of lfinerals ene then trrated nf in the followinq
order; $pecifie Grat'i,.;, Harduest, ()olour, Tranrprtrtcfr Lrrtrc, $trtak,
fleavage aud Fmetffisn flouhle Refrrctifll rnd Efrect ou F'olrriad Light,
rnd the Parasitie (Pseurlomori'hon*) forrnrtion of lUiutralr. Thc Intro-
tiurtion elo:iet n'itli the method of anpioying e.bcr,ical tettt enrl 1fts [rlor-

?ipe, ia the analysir of mineral gubrtanres,
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