AUGUSTUSDE MORGAN?®
(1806-1871)

AuGUSsTUS DE MORGAN wasbornin the monthof Juneat Madurain the presid-
eng of Madras,ndia; andtheyearof his birth maybefoundby solvinga conundrum
proposedy himself,“l wasz yearsof agein theyearz2.” The problemis indeterm-
inate, but it is madestrictly determinateby the centuryof its utteranceandthe limit
to amanslife. His fatherwasCol. De Morgan,who heldvariousappointmentén the
serviceof the Eastindia Compary. His motherwasdescendedrom JamesDodson,
who computeda table of anti-logarithmsthatis, the numberscorrespondingo exact
logarithms. It wasthe time of the Sepy rebellionin India, and Col. De Morganre-
movedhis family to EnglandwhenAugustusvassevenmonthsold. As hisfatherand
grandhtherhadboth beenbornin India, De Morganusedto saythathe wasneither
English,nor ScottishnorIrish, but a Briton “unattached, usingthetechnicatermap-
pliedto anundegraduateof Oxford or Cambridgenho is notamemberof any oneof
theColleges.

WhenDe Morganwasten yearsold, his fatherdied. Mrs. De Morganresidedat
variousplacesin the southwesbf England,andher sonreceved his elementaryedu-
cationatvariousschoolsof no greataccountHis mathematicalalentswereunnoticed
till hehadreachedhe ageof fourteen.A friend of thefamily accidentallydiscovered
him makingan elaboratedraving of a figurein Euclid with rulerandcompassesnd
explainedto him theaim of Euclid, andgave him aninitiation into demonstration.

De Morgansufferedfrom a physicaldefect—oneof his eyeswasrudimentaryand
uselessAs a consequencdiedid notjoin in the sportsof the otherboys, andhewas
evenmadethe victim of cruel practicaljokesby someschoolfellavs. Somepsycholo-
gistshave heldthatthe perceptiorof distanceandof solidity depend®n the actionof
two eyes,but De Morgantestifiedthatso far ashe could make out he percevedwith
his oneeye distanceandsolidity justlike otherpeople.

He receved his secondareducatiorfrom Mr. Parsonsa Fellow of Oriel College,
Oxford, who couldappreciatelassicanuchbetterthanmathematicsHis motherwas
anactive andardentmemberof the Churchof England.anddesiredhathersonshould
becomea clergyman;but by thistime De Morganhadbegunto show his non-growing
dispositiondueno doubtto someextentto his physicalinfirmity. At theageof sixteen
he wasenteredat Trinity College Cambridgewherehe immediatelycameunderthe
tutorial influenceof PeacockandWhewell. They becamehis life-long friends; from
the former he derived aninterestin the renovation of algebra,andfrom the latter an
interestin therenovationof logic—thetwo subjectsof his futurelife work.

At collegetheflute,onwhich heplayedexquisitely, washis recreation He took no
partin athleticsbut wasprominentin the musicalclubs. His love of knowledgefor its
own sale interferedwith trainingfor the greatmathematicaftace;asa consequenchke
cameout fourth wrangler This entitledhim to the degreeof Bachelorof Arts; but to
take the higherdegreeof Masterof Arts andtherebybecomeeligible for a fellowship
it wasthennecessaryo passa theologicaltest. To the signing of arny suchtestDe
Morganfelt a strongobjection, althoughhe had beenbroughtup in the Church of
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England. About 1875 theologicaltestsfor academicdegreeswere abolishedin the
Universitiesof OxfordandCambridge.

As no careemwasopento him athis own university, hedecidedo goto theBar, and
took up residencen London; but he muchpreferredteachingmathematicso reading
law. About this time the movementfor founding,the London Universitytook shape.
Thetwo ancientuniversitieswereso guardedby theologicalteststhatno Jev or Dis-
senterfrom the Churchof Englandcould enterasa student;still lessbe appointedo
ary office. A bodyof liberal-mindednenresohed meetthedifficult by establishingn
Londona Universityontheprincipleof religiousneutrality De Morgan,then22 years
of ace wasappointedProfessoof MathematicsHis introductorylecture”On thestudy
of mathematicsfts a discoursauponmentaleducatiorof permanenvalue—whichhas
beenrecentlyreprintedin the United States.

The LondonUniversity wasa new institution, andthe relationsof the Council of
managementhe Senateof professorandthe body of studentsverenot well defined.
A disputearosebetweerthe professoof anatomyandhis studentsandin consequence
of the actiontaken by the Council, several of the professorgesigned headedoy De
Morgan. Another professorof mathematicavas appointed,who was accidentally
drowneda few yearslater De Morganhad shovn himself a prince of teachers:he
wasinvited to returnto his chair, which thereaftebecamehe continuouscenterof his
laborsfor thirty years.

The samebody of reformers—headelly Lord Brougham,a Scotsmareminent
bothin scienceandpolitics—whohadinstitutedthe LondonUniversity, foundedabout
the sametime a Societyfor the Diffusion of Useful Knowledge. Its objectwasto
spreadscientificandotherknowledgeby meansof cheapandclearly written treatises
by the bestwriters of thetime. Oneof its mostvoluminousandeffective writerswas
De Morgan. He wrote a greatwork on The Differential and Integral Calculuswhich
waspublishedby the Society;andhewrote one-sixthof the articlesin the PennyCyc-
lopediag publishedby the Society andissuedin penry numbers. WhenDe Morgan
cameto residein Londonhefounda congeniafriendin William Frend,notwithstand-
ing his mathematicaheresyaboutnegative quantities. Both werearithmeticiansand
actuariesandtheir religiousviews weresomavhatsimilar. Frendlivedin whatwas
thena sulurb of London,in a country-housdormerly occupiedby Daniel Defoeand
IsaacWatts. De Morganwith his flute wasa welcomevisitor; andin 1837he married
SophiaElizabeth oneof Frends daughters.

The LondonUniversity of which De Morganwasa professomwasa differentinsti-
tution from the University of London. The University of Londonwasfoundedabout
tenyearslater by the Governmentfor the purposeof grantingdegreesafter examina-
tion, without ary qualificationasto residence.The LondonUniversity wasaffiliated
asateachingcollegewith the Universityof London,andits namewaschangedo Uni-
versity College. The University of Londonwasnot a successsan examiningbody;
a teachingUniversity wasdemanded De Morganwasa highly successfuteacherof
mathematicslt washis planto lecturefor anhour, andat the closeof eachlectureto
give outa numberof problemsandexamplesllustrative of the subjectiecturedon; his
studentsvererequiredto sit down to themandbring him theresults which helooked
overandreturnedrevisedbefore.the next lecture.In De Morgan'sopinion,athorough
comprehensioandmentalassimilationof greatprinciplesfar outweighedn import-



anceary merelyanalyticaldexterity in the applicationof half-understoogbrinciplesto
particularcases.

De Morganhada sonGeoge,who acquiredgreatdistinctionin mathematic®#oth
atUniversityCollegeandthe Universityof London.He andanothelik e-mindedalum-
nusconcevedthe ideaof foundinga MathematicalSocietyin London, Wheremath-
ematicalpapersvould be notonly receved(asby theRoyal Society)but actuallyread
anddiscussedThefirst meetingwasheldin University College; De Morganwasthe
first presidenthis sonthefirst secretarylt wasthe beginningof the LondonMathem-
atical Society In the year1866the chairof mentalphilosophyin University College
fell vacant.Dr. Martineau,a Unitarianclergymanandprofessoiof mentalphilosophy
was recommendedormally by the Senateto the Council; but in the Council there
weresomewho objectedo a Unitarianclergyman,andotherswho objectedo theistic
philosophy A laymanof the schoolof Bain and Spencemwas appointed. De Mor-
ganconsideredhatthe old standardf religiousneutralityhadbeenhauleddown, and
forthwith resigned. He was now 60 yearsof age. His pupils secureda pensionof
$500for him, but misfortunedollowed. Two yearslaterhis sonGeoge—theyounger
Bernoulli,ashelovedto hearhim called,in allusionto thetwo eminentmathematicians
of thatname relatedasfatherandson—died.This blow wasfollowed by the deathof
a daughter Five yearsafter his resignatiorfrom University College De Morgandied
of nenousprostrationon March18,1871,in the 65thyearof hisage.

De Morganwasa brilliant andwitty writer, whetherasa controversialistor asa
correspondentn histime thereflourishedtwo Sir William Hamiltonswho have often
beenconfounded. The one Sir William was a baronet(that is, inheritedthe title),
a Scotsmanprofessorof logic and metaphysicsn the University of Edinkurgh; the
otherwasa knight (thatis won the title), an Irishman,professorf astronomyin the
Universityof Dublin. Thebaronetontritutedto logic thedoctrineof thequantification
of thepredicatetheknight,whosefull namewasWilliam RovanHamiltoncontributed
to mathematicshe geometricalgebracalled Quaternions De Morganwasinterested
in the work of both, and correspondeavith both; but the correspondencwith the
Scotsmarendedin a public controsersy whereaghat with the Irishmanwasmarked
by friendshipandterminatednly by death.In oneof his lettersto Rowan,De Morgan
says,'Be it known untoyouthatl have discoreredthatyou andtheotherSir W. H. are
reciprocabpolarswith respecto me(intellectuallyandmorally, for the Scottishbaronet
is apolarbear andyou, | wasgoingto say area polargentleman)Whenl senda bit
of investigationto Edinkurgh, the W. H. of thatilk saysl took it from him. Whenl
sendyou one,youtake it from me,generalizet ata glance bestav it thusgeneralized
uponsocietyat large,andmake methe secondliscovererof a known theoren.

Thecorrespondenaaf De Morganwith Hamiltonthemathematiciaextendedover
twenty-fouryears;it containgdiscussionsiot only of mathematicamattersput alsoof
subjectf generainterest.It is markedby genialityonthepartof Hamiltonandby wit
onthepartof De Morgan.Thefollowing is a specimenHamiltonwrote,“My copy of
Berkeley’swork is not mine; like Berkeley, you know, | amanlrishman’ De Morgan
replied,“Y our phras€my copy is notmine’is notabull. It is perfectlygoodEnglish
to usethe sameword in two differentsensesn onesentenceparticularlywhenthere
is usage Incongruityof languages no bull, for it expressesneaning.Butincongruity
of ideas(asin the caseof the Irishmanwho waspulling up therope,andfindingit did



notfinish, criedout thatsomebodyhadcut of the otherendof it) is the genuinebull.”
De Morganwasfull of personalpeculiarities. We have noticedhis almostmor-
bid attitudetowardsreligion, andthe readinessvith which he would resignan office.
Ontheoccasiorof theinstallationof his friend, Lord BroughamasRectorof the Uni-
versityof Edinturgh,the Senatefferedto conferon him thehonorarydegreeof LL.D.;
hedeclinedthehonorasa misnomer He onceprintedhis name:AugustusDe Morgan,

H-O.M-0- PA-U-CA-RUM - LI-T-ERARUM.

He disliked the country and while his family enjoyed the sea-sideand men of sci-
encewere having a goodtime at a meetingof the British Associationin the country
he remainedn the hot anddustylibrariesof the metropolis. He saidthat hefelt like
Socrateswho declaredthat the fartherhe got from Athensthe fartherwas he from
happinessHe never soughtto becomea Fellow of the Royal Society andhe never at-
tendeda mectingof the Society;he saidthathe hadnoideasor sympathiesn common
with the physicalphilosopher His attitudewas doubtlesdueto his physicalinfirm-
ity, which preventedhim from beingeitheran obsener or an experimenter He never
voted at an election,and he never visited the Houseof Commons,or the Tower, or
WestminsteAbbey.

Were the writings of De Morgan publishedin the form of collectedworks, they
would form a smalllibrary. We have noticedhis writings for the Useful Knowledge
Society Mainly throughthe efforts of PeacockandWhewell, a PhilosophicalSociety
had beeninauguratedat Cambridge;andto its Transaction®e Morgan contrituted
four memoirsonthefoundationf algebraandanequalnumberonformallogic. The
bestpresentatiorof his view of algebrais foundin a volume, entitled Trigonometry
and Double Algebra, publishedin 1849; andhis earlierview of formal logic is found
in avolumepublishedn 1847.His mostuniquework is styleda Budget of Paradoxes
it originally appearedslettersin the columnsof the Athenasunjournal; it wasrevised
andextendedby De Morganin the lastyearsof his life, andwas publishedposthum-
ously by hiswidow. “If you wish to readsomethingentertaining, saidProfessoiTait
to me, “get De Morgan'’s Budget of Paradoxesout of thelibrary.” We shall consider
moreat lengthhis theoryof algebrahis contrikution to exactlogic, andhis Budgetof
Paradoxs.

In my lastlecturel explainedPeacocls theoryof algebra.lt wasmuchimproved
by D. F. Gregory, a youngermemberof the CambridgeSchool,who laid stressnot
onthe permanencef equialentforms,but on thepermanencef certainformal laws.
This new theory of algebraasthe scienceof symbolsand of their laws of combin-
ation was carriedto its logical issueby De Morgan; and his doctrineon the subject
is still followed by Englishalgebraistsn general. Thus Chrystalfoundshis Textbook
of Algebra on De Morgan’s theory; althoughan attentize readermay remarkthat he
practicallyabandonst whenhe takesup the subjectof infinite series. De Morgan's
theoryis statedin his volume on Trigonometryand Double Algebra. In the chapter
(of thebook)headedOn symbolicalgebra”hewrites: “In abandoninghe meaningof
symbols,we alsoabandorthoseof the wordswhich describehem. Thusadditionis
to be, for the presenta soundvoid of sense.lt is a modeof combinationrepresented
by +; when+ recevesits meaningsoalsowill theword addition.It is mostimportant



thatthestudenshouldbearin mindthat,with oneexception noword nor signof arith-
meticor algebrahasoneatomof meaninghroughouthis chapterthe objectof which
is symbolsandtheirlaws of combinationgiving a symbolicalgebrawhich mayhere-
afterbecomahegrammarnof ahundreddistinctsignificantalgebraslf any onewereto
asserthat+ and— mightmeanrewardandpunishmentandA4, B, C, etc.,mightstand
for virtuesandvices, the reademight believe him, or contradicthim, ashe pleases,
but not out of this chapter The oneexceptionabove noted,which hassomeshareof
meaning,is the sign = placedbetweentwo symbolsasin A = B. It indicatesthat
thetwo symbolshave the sameresultingmeaning by whatever stepsattained.ThatA
andB, if quantitiesarethe sameamountof quantity;thatif operationsthey areof the
sameeffect, etc’

Hereit maybeasled,why doeshesymbolproverefractoryto thesymbolictheory?
De Morganadmitsthatthereis oneexception;but an exceptionprovestherule, notin
theusualbut illogical senseof establishingt, butin theold andlogical senseof testing
Its validity. If anexceptioncanbe establishedthe rule mustfall, or at leastmustbe
modified. Herel amtalking not of grammaticakules, but of the rules of scienceor
nature.

De Morganproceedsgo give aninventoryof the fundamentabymbolsof algebra,
andalsoaninventoryof the laws of algebra. The symbolsare0, 1, +, —, x, <+, ()0
andletters;theseonly, all othersarederived. His inventoryof the fundamentalaws
is expressedinderfourteenheadsput someof themaremerelydefinitions. The laws
propermay be reducedo the,following, which, ashe admits,arenot all independent
of oneanother:

I. Law of signs.++ =+, +— = —, —+ = —, —— = 4, XX = X, X+ = =+,

X =4, v+ =X
Il. Commutatvelaw. a +b = b+ a, ab = ba.
Il Distributive law. a(b + ¢) = ab + ac.
IV. Index laws. a® x a® = a®*¢, (ab)® = a’®, (ab)° = a°b°
V.a—a=0,a+a=1.

The last two may be called the rules of reduction. De Morgan professego give a
completeinventoryof the laws which the symbolsof algebramustobey, for he says,
“Any systemof symbolswhich obeys theselaws andno others exceptthey beformed
by combinationof theselaws, andwhich usesthe pre- cedingsymbolsandno others,
exceptthey benew symbolsnventedn abbreviationof combination®f thesesymbols,
is symbolicalgebrd. From his point of view, noneof the above principlesarerules;
they areformallaws, thatis, arbitrarily choserrelationsto which.thealgebraicsymbols
mustbe subject.He doesnot mentionthe law, which hadalreadybeenpointedout by
Gregory, namely (a+b) + ¢ = a+ (b+¢), (ab)c = a(be) andto whichwasafterwards
giventhe nameof thelaw of associationlf the commutatve law fails, the associatie
may hold good; but not vice versa. It is an unfortunatething for the symbolistor
formalistthatin universalarithmeticm™ is not equalto n™; for thenthe commutatve
law would havefull scope Why doeshenotgiveit full scopeBecaus¢hefoundations



of algebraare, afterall, real not formal, materialnot symbolic. To the formaliststhe
index operationsare exceedinglyrefractory in consequencef which sometake no
accounbf them,but relegatethemto appliedmathematicsTo give aninventoryof the
laws which the symbolsof algebramustobey is animpossibletask,andremindsone
nota little of thetaskof thosephilosophersvho attemptto give aninventoryof thea
priori knowledgeof the mind.

DeMorganswork entitledTrigonometryand DoubleAlgebra consistof two parts;
theformerof which is atreatiseon Trigonometry andthelatter a treatiseon general-
izedalgebrawhich he calls Double Algebra. But whatis meantby Doubleasapplied
to algebra?andwhy shouldTrigonometrybe alsotreatedin the sametextbook? The
first stagein the developmenbf algebras arithmetic wherenumbersonly appeaand
symbolsof operationsuchas+, x, etc. Thenext stageis universal arithmetic where
lettersappearinsteadof numbers,so asto denotenumbersuniversally andthe pro-
cesseareconductedvithout knowing the valuesof the symbols. Let aandb denote
ary numbersthensuchanexpressiorasa — b maybeimpossiblesothatin universal
arithmeticthereis alwaysa proviso, providedthe opemationis possible Thethird stage
is singlealgebra, wherethe symbolmaydenotea quantityforwardsor a quantityback-
wards,andis adequatelyepresentely sgmentson a straightline passinghroughan
origin. Negative quantitiesarethenno longerimpossibleithey arerepresentetty the
backward segment. But animpossibility still remainsin the latter partof suchanex-
pressiorasa + by/—1 whicharisesn thesolutionof thequadraticequation.Thefourth
stageis doublealgebra; the algebraicsymboldenotesn generala segmentof aline
in agivenplane;it is adoublesymbolbecausdt involvestwo specificationspamely
lengthanddirection;and+/—1 is interpretedasdenotinga quadrant. The expression
a + by/—1 thenrepresents line in the planehaving an abscissa andan ordinateb.
ArgandandWarrencarrieddoublealgebrasofar; but they wereunableto interpreton
this theorysuchanexpressiorase®v . De Morganattemptedt by reducingsuchan
expressiorto the form b + ¢v/—1, andhe consideredhat he hadshown thatit could
be alwayssoreduced.Theremarkablefactis thatthis doublealgebrasatisfiesall the
fundamentalaws above enumeratedandasevery apparentlyimpossiblecombination
of symbolshasbeeninterpretedt lookslike thecompleteform of algebra.

If theabove. theoryis true,thenext stageof developmenbughtto betriple algebra
andif a + by/—1 truly represents line in a given plane,it oughtto be possibleto
find a third termwhich addedto the abose would represent line in space.Argand
andsomeothersguessedhatit wasa + bv/—1 + ¢v/—1y/—1 althoughthis contradicts

the truth establishedy Euler that \/—_1‘ﬁ = e~2". De Morganandmary others
workedhardat the problem,but nothingcameof it uutil the problemwastaken up by
1-lamilton. We now seethereasorclearly: the symbolof doublealgebradenotesot
alengthanda direction; but a multiplier andan angle In it the anglesare confined
to oneplane;hencethe next stagewill be a quadruplealgebra, whenthe axis of the
planeis madevariable.And this givesthe answerto thefirst question,doublealgebra
is nothing but analyticalplanetrigonometry andthis is the reasonwhy it hasbeen
foundto bethe naturalanalysisfor alternatingcurrents But De Morgannever gotthis
far; hediedwith the belief thatdoublealgebramustremainasthe full developmenbf
the conception®f arithmetic,sofar asthosesymbolsareconcernedvhich arithmetic



immediatelysuggests.

Whenthe study of mathematicsevived at the University of Cambridge,so also
did the studyof logic. The moving spirit wasWhewell, the Masterof Trinity College,
whoseprincipal writings were a History of the InductiveSciencesand Philosophyof
the Inductive Sciences DoubtlessDe Morganwasinfluencedin his logical investig-
ationsby Whewell; but other contemporariesf influencewere Sir W. Hamilton of
Edinkurgh, and ProfessoBoole of Cork. De Morgan’s work on Formal Logic, pub-
lishedin 1847 is principallyremarkablédor hisdevelopmenbf thenumericallydefinite
syllogism.Thefollowersof Aristotle sayandsaytruly thatfrom two particularpropos-
itions suchasSomeM’sare A’'s, andSomelM’s are B’s nothingfollows of necessity
aboutthe relationof the A’s and B’s. But they go furtherandsayin orderthatarny
relationaboutthe A’s and B’s mayfollow of necessitythe middletermmustbetaken
universallyin oneof thepremisesDe Morganpointedoutthatfrom MostM’'sare A’s
andMost M’sare B’sit follows of necessityhatsomeA’sare B's andheformulated
thenumericallydefinitesyllogismwhich putsthis principlein exactquantitatve form.
Supposehat the numberof the M’s is m, of the M’s thatare A’s is a, and of the
M’sthatare B's is b; thenthereareatleast(a + b — m) A’sthatare B's. Suppose
thatthe numberof soulson boarda steamemvas 1000, that 500 werein the saloon,
and700werelost; it follows of necessitythatat least700 + 500 — 1000, thatis, 200,
saloonpassengeraerelost. This single principle sufiicesto prove the validity of all
the Aristotelianmoodsiit is thereforea fundamentaprinciplein necessaryeasoning.

HerethenDe Morganhadmadeagreatadvanceby introducingquantificatiorof the
terms.At thattime Sir W. Hamiltonwasteachingat Edinturgh a doctrineof thequan-
tification of the predicateanda correspondencgprangup. However, De Morgansoon
percevedthatHamilton’s quantificationwasof a differentcharacterthatit meantfor
example,substitutingthe two forms Thewholeof A is thewholeof B, andThewhole
of A is a part of B for the Aristotelianform All A’s are B’s. Philosophergenerally
have a large shareof intolerancethey aretoo aptto think thatthey have got hold of
thewholetruth, andthateverythingoutsideof their systemis error. Hamiltonthought
that he had placedthe keystonein the Aristotelianarch,ashe phrasedt; althoughit
musthave beena curiousarchwhich could stand2000yearswithout a keystone.As a
consequencke hadnoroomfor De Morgansinnovations.He accusede Morganof
plagiarism,andthe controversyragedfor yearsin the columnsof the Athenaeumand
in the publicationsof thetwo writers.

The memoirson logic which De Morgan contributedto the Transactionf the
CambridgePhilosophicaBocietysubsequertb the publicationof his bookon Formal
Logic are by far the mostimportantcontritutionswhich he madeto the sciencees-
pecially his fourth memoir, in which he beginswork in the broadfield of the logic of
relatives Thisis thetruefield for thelogicianof thetwentiethcentury in which work
of the greatesimportanceis to be donetowardsimproving languageandfacilitating
thinking, processesvhich occurall thetime in practicallife. Identity anddifference
arethe two relationswhich have beenconsideredy the logician; but therearemary
othersequallydeservingof study suchasequality equivalenceconsanguinityaffinity,
etc.

In theintroductionto the Budget of ParadoxesdDe Morganexplainswhathe means
by theword. “A greatmary individuals,eversincetheriseof themathematicamethod,



have, eachfor himself, attacledits directandindirectconsequences.shallcall each
of thesepersonsa paradoer, and his systema paradox. | usethe word in the old

sense:a paradoxis somethingwhich is apartfrom generalopinion, eitherin subject
matter method,or conclusion. Many of the things brouohtforward would now be
calledcrotchets which is the nearestvord we have to old paradox.But thereis this

differencethatby calling athing a crotchetwe meanto speakightly of it; whichwas
notthe necessargensef paradox.Thusin the 16thcenturymary spole of the earths

motionasthe paradoof Copernicusandheldtheingenuityof thattheoryin very high

esteemandsomel think who eveninclinedtowardsit. In the seventeenttcenturythe
depraationof meaningook place,in Englandatleast’

How canthe soundparadoerbedistinguishedrom thefalseparadoxr? De Mor-
gansupplieghefollowing test: “The mannerin which a paradoerwill shov himself,
asto senseor nonsensewill not dependuponwhat he maintains,but uponwhether
he hasor hasnot madea sufficient knowledgeof whathasbeendoneby others,espe-
cially asto themodeof doingit, a preliminaryto inventingknowledgefor himself.. . .
New knowledge whento ary purposemustcomeby contemplatiorof old knowledge,
in every matterwhich concernghought;mechanicatontrivancesometimesnot very
often, escapeshisrule. All themenwho arenow calleddiscoverers,in every matter
ruledby thought,have beenmenversedn the mindsof their predecessomsndlearned
in whathadbeenbeforethem.Thereis notoneexception’

| remembethatjust beforethe AmericanAssociatiormetat Indianapolisn 1890,
the local newspapersheraldeda greatdiscorery which wasto be laid beforethe as-
sembledsavants—ayoungmanliving someavherein thecountryhadsquaredhecircle.
While the meetingwasin progresd obseredayoungmangoingaboutwith aroll of
papetin hishand.He spoleto meandcomplainedhatthe papercontaininghis discov-
ery hadnotbeenreceved. | asked him whetherhis objectin presentinghe paperwas
notto getit read,printedandpublishedso that everyonemight inform himself of the
result;to all of which he assentedeadily. But, saidl, mary menhave worked at this
questionandtheirresultshave beentestedfully, andthey areprintedfor the benefitof
aryonewho canread;have you informedyourselfof their results?To this therewas
no assentbut the sickly smile of thefalseparador.

The Budget consistsof a review of a large collectionof paradoxicabookswhich
De Morgan had accumulatedn his own library, partly by purchaseat bookstands,
partly from bookssentto him for review, partly from bookssentto him by theauthors.
He givesthe following classification: squarersof the circle, trisectorsof the angle,
duplicatorsof the cube, constructorsof perpetualmotion, subvertersof gravitation,
stagnator®f the earth,builders of the universe. You will still find specimenf all
theseclassesn the New World andin thenew century

De Morgangives his personaknowledgeof paradoers. “I suspecthat! know
more of the Englishclassthanary manin Britain. | never keptary reckoning. but |
know thatoneyearwith another—andlessof late yearsthanin earliertime—I have
talkedto morethanfive in eachyear, giving morethanahundredandfifty specimens.
Of this | amsure,thatit is my own faultif they have not beena thousand.Nobody
knows how they swarm, exceptthoseto whomthey naturallyresort. They arein all
ranks’andoccupationsof all agesandcharactersThey arevery earnespeople,and
their purposeis bonafide, the disseminatiorof their paradoes. A greatmary—the



mass,indeed—arlliterate, and a greatmary wastetheir means,andarein or ap-
proachingpenury Thesediscorerersdespiseoneanother”

A paradoxrto whomDe Morganpaidthecomplimentwhich Achilles paidHector
to draghim roundthe walls againandagain-waslamesSmith, a successfumerchant
of Liverpool. He found = = 3%. His modeof reasoningvasa curiouscaricatureof
the reductioad absudum of Euclid. He saidlet 7 = 3%, andthenshaved that on
that suppositiongvery othervalue of # mustbe absurd;consequentl)aé is thetrue
value. Thefollowing is a specimerof De Morgans dragaingroundthewalls of Troy:
“Mr. Smith continuego write me long letters,to which he hintsthat! amto answer
In his last of 31 closely written sidesof note paper he informs me, with reference
to my obstinatesilence,thatthoughl think myselfandam thoughtby othersto be a
mathematicaGoliath,| have resolhedto play the mathematicasnail,andkeepwithin
my shell. A mathematicasnail! This cannotbethethingsocalledwhichregulateshe
striking of a clock; for it would meanthat! amto make Mr. Smithsoundthetruetime
of day, which| wouldby no meansindertale uponaclockthatgains19 secondeddin
every hourby falsequadratve valueof 7. But heventurego tell methatpebblesrom
thesling of simpletruthandcommonsensewill ultimatelycrackmy shell,andputme
hors de combat The confusionof imagesis amusing:Goliathturning himselfinto a
snailto avoid 7 = 3% and JamesSmith, Esq.,of the Mersegy Dock Board: and put
hors de combatby pebbledrom a sling. If Goliathhadcreptinto a snailshell, David
would have cracled the Philistinewith his foot. Thereis somethingike modestyin
theimplicationthatthe crack-shelbebblehasnot yet taken effect. it might have been
thoughtthat the slingerwould by this time have beensinging—Andthrice [and one-
eighth]l routedall my foes,And thrice[and one-eighth] slew theslain”

In theregion of puremathematic®e Morgancoulddetecteasilythefalsefrom the
trueparadoxput hewasnotsoproficientin thefield of physics.His fatherin-law wasa
paradoer, andhiswife a paradoxr;andin theopinionof the physicalphilosopher®e
MoroanhimselfscarcelyescapedHis wife wrotea bookdescribinghe phenomenaf
spiritualism table-rappingtable-turningetc.;andDe Morganwroteaprefacein which
he saidthat he knew someof the assertedacts,believed otherson testimory, but did
not pretendto know whetherthey were causedy spirits, or had someunknovn and
unimaginedorigin. Fromthis alternatve heleft out ordinarymaterialcausesFaraday
deliveredalectureon Spiritualism in whichhelaid it down thatin theinvestigationve
oughtto setoutwith theideaof whatis physicallypossible pr impossible De Morgan
couldnotunderstandhis.

FromA Macfarlane Lectueson TenBritish Mathematician®f the Nineteenth
Century New York: Wiley andLondon: ChapmarandHall 1916,pp.19-33.



