GEORGEBOOLE*
(1815-1864)

GEORGE BooLE wasbornatLincoln, England,onthe 2d of Novemberl815.His
father a tradesmarnof very limited meanswasattachedo the pursuitof sciencepar
ticularly of mathematicsand was skilled in the constructionof optical instruments.
Boolerecevedhis elementaryeducatiorat the NationalSchoolof the city, andafter
wardsata commerciakchool;but it washis fatherwho instructechim in theelements
of mathematicsandalsogave him atastefor theconstructiorandadaptatiorof optical
instruments.However, his early ambitiondid not urge him to the further prosecution
of mathematicastudies put ratherto becomingproficientin the ancientclassicalan-
guages.In this directionhe could receie no help from his father but to a friendly
booksellerf the neighborhoodhe wasindebtedfor instructionin therudimentsof the
Latin Grammar To thestudyof Latin hesoonaddedhatof Greekwithoutary external
assistanceandfor someyearsheperusedvery Greekor Latin authorthatcamewithin
hisreach.At the earlyageof twelve his proficieng in Latin madehim theoccasiorof
a literary controversyin his native city. He produceda metricaltranslationof anode
of Horace which his fatherin the pride of his heartinsertedin alocaljournal, stating
the ageof thetranslator A neighboringschool-mastewrote a letterto the journalin
which he denied,from internal evidence,that the versioncould have beenthe work
of onesoyoung. In his earlythirst for knowledgeof languagesndambitionto excel
in versehe waslike Hamilton, but poor Boole wasmuchmoreheavily oppressedy
the resangustadomi—the hard conditionsof his home. Accidentdiscoveredto him
certaindefectsin his methodsof classicalstudy inseparabldérom the want of proper
earlytraining,andit costhim two yearsof incessantaborto correctthem.

Betweenthe agesof sixteenandtwenty he taughtschoolas an assistanteacher
first at Doncastein Yorkshire afterwardsat WaddingtomearLincoln; andtheleisure
of thesecarshe devotedmainly to the studyof the principalmodernlanguagesandof
patristicliteraturewith the view of studyingto take ordersin the Church.This design,
however, was not carriedout owing to the financialcircumstancesf his parentsand
someotherdifficulties. In histwentiethyearhedecidedon openingaschoolonhisown
accountin his native city; thenceforthhe devotedall theleisurehe couldcommando
the studyof the highermathematicsandsolelywith theaid of suchbooksashe could
procure. Without other assistancer guide he worked his way onward, and it was
his own opinion that he hadlost five yearsof educationaprogressby his imperfect
methodsof study andthe want of a helpinghandto get him over. difficulties. No
doubtit costhim muchtime; but whenhe hadfinishedstudyinghe was alreadynot
only learnedbut an experiencednvestigator We have seenthat at this time (1835)
the greatmastersof mathematicahnalysiswrote in the Frenchlanguage;andBoole
wasnaturallyled to the studyof the Mécaniquecélesteof Laplace.andthe Mécanique
analytiqueof Lagrange. While studyingthe latter work he madenotesfrom which
thereeventuallyemegedhisfirst mathematicatinemoir, entitled,“On certaintheorems
in the calculusof variations. By the sameworks his attentionwas attractecdto the
transformationof homogeneougunctionsby linear substitutionsandin the course
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of his subsequeninvestigationshe wasled to resultswhich are now regardedasthe
foundationof themodernHigherAlgebra. In the publicationof his resultshereceved
friendly assistancérom D. F. Gregory, a youngermemberof the Cambridgeschool,
andeditorof the newly foundedCambridgeMathematicalournal.Gregory andother
friendssuggestethatBooleshouldtake theregularmathematicatourseatCambridge,
but this he was unableto do; he continuedto teachschoolfor his own supportand
thatof his agedparentsandto cultivatemathematicahnalysisin theleisureleft by a
laboriousoccupation.

DuncanF. Gregorywasoneof a Scottishfamily alreadydistinguishedn theannals
of scienceHis grandathemnwasJamesGregory, theinventorof therefractingtelescope
anddiscovererof aconvergentseriesfor . A cousinof his fatherwasDavid Gregory,
a specialfriend andfellow worker of Sir IsaacNewton. D. F. Gregory graduatecat
Cambridge,and after graduationhe immediatelyturned his attentionto the logical
foundationf analysis.He hadbeforehim Peacocls theoryof algebraandhe knew
thatin theanalysisasdevelopedby the Frenchschoolthereweremary remarkablghe-
nomenaawaiting explanation;particularlytheoremswhich involved what was called
the separatiorof symbols.He embodiechis resultsin a paper‘On thereal Natureof
symbolical Algebra” which was printedin the Transactionsof the Rayal Societyof
Edintkurgh.

Boole became masternof the methodof separatiorof symbols,andby attempting
to applyit to the solutionof differentialequationavith variablecoeficientswasled to
deviseageneramethodin analysis.Theaccountof it wasprintedin the Transactions
of the Royal Societyof London,andbroughtits authora Rayal medal. Boole’s study
of theseparatiof symbolsnaturallyled him to a studyof thefoundationf analysis,
andhe hadbeforehim the writings of PeacockGregory andDe Morgan. He wasled
to entertainverywide views of thedomainof mathematicahnalysisin factthatit was
coextensve with exactanalysis,andso embracedormal logic. In 1848,aswe have
seenthe controversyarosebetweerHamiltonandDe Morganaboutthe quantification
of terms;the generalnterestwhich thatcontrosersyawoke in therelationof mathem-
aticsto logic inducedBooleto prepardor publicationhis views on the subjectwhich
hedid thatsameyearin a smallvolumeentitliedMathematicalAnalysisof Logic.

About this time whataredenominatedhe Queens Collegesof Irelandwereinsti-
tutedat Belfast, Cork and Gaway; andin 1849 Boole was appointedto the chair of
mathematicén the Queens College at Cork. In this moresuitableervironmenthe set
himselfto the preparatiorof a more elaboratevork on the mathematicabnalysisof
logic. For this purposehe readextensiely bookson psychologyandlogic, andasa
resultpublishedin 1854the work on which his famechiefly rests—An Investigation
of the Laws of Thought,on which arefoundedthe mathematicatheoriesof logic and
probabilities: Subsequentihe preparedextbookson Differential Equationsand Fi-
nite Differences theformerof whichremainedhebestEnglishtextbookon its subject
until the publicationof Forsyth's Differential Equations

Prefixed to the Laws of Thoughtis a dedicationto Dr. Pyall, Vice-Presidenand
Professonf Greekin the sameCollege. In the following year, perhapsasa resultof
the dedication,he marriedMiss Everest,the nieceof that colleague. Honorscame:
Dublin University madehim an LL.D., Oxford a D.C.L.; andthe Royal Society of
Londonelectedhim a Fellow. But Boole’s careerwas cut shortin the midst of his



usefulnesandscientificlabors. Onedayin 1864hewalkedfrom his residencdo the
College,adistanceof two miles,in adrenchingrain, andlecturedin wet clothes.The
resultwasa feverishcold which soonfell uponhis lungsandterminatechis careeron
DecembeB, 1864,in the 50thyearof hisage.

De Morganwasthe manbestqualifiedto judge of the value of Boole’s work in
the field of logic; andhe gave it generougpraiseandhelp. In writing to the Dublin
Hamiltonhesaid,“l shallbegladto seehiswork (Lawsof Thoughj out, for hehas,|
think, got hold of the true connectiorof algebraandlogic” At anothertime hewrote
to thesameasfollows: “All metaphysicianexceptyouandl andBooleconsidemath-
ematicsasfour booksof Euclid andalgebraup to quadraticequations. We mightinfer
thatthesethreecontemporarynathematiciansvho werelik ewise philosophersvould
form atriangle of friends. But it wasnot so; Hamilton wasa friend of De Morgan,
andDe Morgana friend of Boole; but the relationof friend; althoughcorvertible, is
notnecessarilyransitive. HamiltonmetDe Morganonly oncein hislife, Booleonthe
otherhandwith comparatie frequeng; yethehada voluminouscorrespondencoeith
theformerextendingOver 20 years but almostno correspondenceith thelatter De
Morgansinvestigationof doublealgebraandtriple algebrapreparechim to appreci-
atethequaternionswhereasBoolewastoo muchgivenoverto the symbolictheoryto
appreciatggeometricalgebra.

Hamilton’s biographyhasappearedn threevolumes,preparedy his friend Rev.
CharlesGraves;De Morgan’s biographyhasappearedn onevolume,preparecy his
widow; of Boole no biographyhasappeared.A biographicalnotice of Boole was
written for the Proceedingsof the Royal Societyof London by his friend the Rev.
RobertHarley, andit is to it that| am indebtedfor mostof my biographicaldata.
Lastsummerwhenin Englandl learnedthatthe reasornwhy no adequatéiography
of Boole hadappearedvasthe unfortunateemperandlack of soundjudgmentof his
widow. Sinceherhusbands deathMrs. Boole haspublisheda paradoxicabookof the
falsekind worthy of a noticein De MorgansBudget

Thework doneby Boolein applyingmathematicaanalysigto logic necessarilyed
him to considerthe generalquestionof how reasonings accomplishedy meansof
symbols.Theview which he adoptedon this point is statedat page68 of the Lawsof
Thought “The conditionsof valid reasoningyy the aid of symbols,are: First, thata
fixedinterpretatiorbe assignedo the symbolsemployedin the expressiorof the data;
andthat the laws of the combinationof thesesymbolsbe correctlydeterminedrom
thatinterpretation,;Secondthat the formal processesf solutionor demonstratiorbe
conductedhroughouin obedienceo all thelaws determinedasabore, withoutregard
to the questionof theinterpretabilityof the particularresultsobtained;Third, thatthe
final resultbe interpretablan form, andthatit be actuallyinterpretedn accordance
with that systemof interpretationrwhich hasbeenemployedin the expressionof the
data’ As regardstheseconditionsit maybe obsenedthatthey arevery differentfrom
theformalistview of PeacoclkandDe Morgan,andthatthey incline towardsa realistic
view of analysis,as held by Hamilton. True he speaksof interpretationinsteadof
meaning,but it is a fixed interpretation;and the rulesfor the processe®f solution
arenot to be choserarbitrarily, but areto be found out from the particularsystemof
interpretatiorof thesymbols.

It is Boole’s secondconditionwhich chiefly calls for studyand examination;re-



spectingit he obsenesasfollows: “The principle in questionmay be consideredas
restinguponageneralaw of themind theknowledgeof whichis notgivento usa pri-
ori, thatis, antecedentlyo experienceput is derived, lik e the knowledgeof the other
laws of themind, from the clearmanifestatiorof thegenerabprinciplein theparticular
instance A singleexampleof reasoningin which symbolsareemployedin obedience
to laws foundedupontheir interpretationput without ary sustainedeferenceo that
interpretation.the chain of demonstratiorconductingus throughintermediatesteps
which arenot interpretableo a final resultwhich is interpretable seemaot only to
establishthe validity of the particularapplication,but to make known to usthe gen-
erallaw manifestedherein.No accumulatiorof instancecanproperlyaddweightto
suchevidence.It mayfurnishuswith clearerconception®f thatcommonelementof
truth uponwhich the applicationof the principle dependsandso preparethe way for
its reception.It may, wherethe immediateforce of the evidenceis not felt, sene asa
verification,a posteriori of the practicalvalidity of the principlein question.But this
doesnot affect the positionaffirmed, viz., that the generalprinciple mustbe seenin
the particularinstance—seeto be generain applicationaswell astruein the special
ex-ample. The employmentof the uninterpretablesymbol/—1 the intermediatepro-
cessesf trigonometryfurnishesanillustrationof whathasbeensaid.| apprehendhat
thereis nomodeof explainingthatapplicationwhich doesnotcovertly assumehevery
principlein question But thatprinciple,thoughnotasl conceve,warrantedoy formal
reasoningaseduponothergrounds seemgo desere a placeamongthoseaxiomatic
truthswhich constitutein somesensehefoundationof generaknowledge,andwhich
may properlyberegardedasexpression®f the mind’s own laws andconstitutior.

We areall familiarwith thefactthatalgebraiaeasoningnaybe conductedhrough
intermediateequationsvithoutrequiringa sustainedeferenceo the meaningof these
equationsput it is paradoxicato saythat theseequationscan,in ary casehave no
meaningor interpretation.It may not be necessaryo considertheir meaning,t may
even be difficult to find their meaning,but that they have a meaningis a dictate of
commonsense. It is entirely paradoxicalto say that, asa generalprocesswe can
startfrom equationshaving a meaning,andarrive at equationshavzing a meaningby
passingthroughequationswvhich have no meaning. The particularinstancein which
Boole seeshe truth of the paradoxicaprincipleis the successfuemploymentof the
uninterpretablesymbol/—1 in the intermediatgorocessesf trigonometry So soon
thenasthis symbolis interpretedpr rather sosoonasits meanings demonstratedhe
evidencefor theprinciplefails, andBoole’s transcendentdbgic falls.

In thealgebraof quantitywe startfrom elementarysymbolsdenotingnumbershut
aresoonled to compoundormswhich do not reduceto numberssoin thealgebraof
logic we startfrom elementarysymbolsdenotingclasseshut are soonintroducedto
compoundxpressionsvhich cannotbe reducedo simpleclassesMost mathematical
logicianssay Stop, we do not know what this combinationmeans. Boole says, It
may be meaninglessgo aheadall the same. The designof the Laws of Thoughtis
statedby theauthorto beto investigatehe fundamentalaws of thoseoperation®f the
mind by which reasonings performed;to give expressionto themin the symbolical
languageof a Calculus,anduponthis foundationto establisithe Scienceof Logic and
constructits method;to make thatmethoditself the basisof a generaimethodfor the
applicationof the mathematicatoctrineof Probabilities;and, finally to collectfrom



the variouselementsof truth broughtto view in the courseof theseinquiries some
probablentimationsconcerninghe natureandconstitutionof the humanmind.

Boole’s inventory of the symbolsrequiredin the algebraof logic is asfollows:
first, Literal symbols,asz, y, etc.,representinghingsassubjectof our conceptions;
second Signsof operationas+, —, x, standingfor thoseoperationf the mind by
which the conception®of thingsare combinedor resohed so asto form new concep-
tionsinvolving the sameelementsthird, The sign of identity =; not equalitymerely
but identity which involvesequality Thesymbolsz, y, etc.,areusedto denoteclasses;
andit is oneof Boole's maximsthat substantiesandadjectvesalike denoteclasses.
“They may be regarded, he says,“as differing only in this respectthat the former
expresseshe substantie existenceof theindividual thing or thingsto whichit refers,
the latterimplies that existence. If we attachto the adjective the umversally under
stoodsubject,“being” or “thing,” it becomewirtually a substantie, and may for all
the essentiapurpose®f reasoningereplacedoy the substantie” Let usthenagree
to representhe classof individualsto which a particulamameis applicableby asingle
letterasz. If the nameis menfor instancelet = representll men or the classmen’
Again, if anadjectve,asgood is employed asa termof descriptionJet usrepresent
by aletter, asy, all thingsto which thedescriptiongoodis applicablethatis, all good
thingsor the classgoodthings Thenthe combinatioryz will represengoodmen.

Boole’s symboliclogic was broughtto my notice by ProfessofTait, when| was
a studentin the physicallaboratoryof Edinturgh University. | studiedthe Laws of
Thoughtand| found thatthosewho hadwritten on it regardedthe methodas highly
mysterious;the resultswonderful, but the processesbscure. | reducedeverything
to diagramandmodel,and| venturedto publishmy views on the subjectin a small
volumecalledPrinciplesof the Algebra of Logic; oneof the chief pointsl madeis the
philologicalandanalyticaldifferencebetweerthesubstantieandtheadjectve. Whatl
saidwasthattheword mandenotes classbut theword whitedoesnot; in theformera
definiteunit-objectis specifiedjn thelatterno unit-objectis specified We canexhibit
atype of amanwe cannotexhibit atype of awhite

The identificationof the substantie and adjective on the one handandtheir dis-
criminationon the otherhandleadto differentconception®f whatDe Morgancalled
the universe. Boole’s conceptionof the Universeis asfollows (Laws of Thought p.
42): “In every discoursewhetherof the mind corversingwith its own thoughts,or
of theindividualin hisintercourseawith others thereis anassumedr expressedimit
within which the subjectf its operationareconfined.The mostunfettereddiscourse
is thatin whichthewordswe useareunderstoodn thewidestpossibleapplicationand
for themthelimits of discourseare coextensive with thoseof the universeitself. But
moreusuallywe confineoursehesto alessspacioudield. Sometimesn discoursing
of menweimply (withoutexpressinghelimitation) thatit is of menonly undercertain
circumstanceandconditionsthatwe speakasof civilized men,or of menin thevisor
of life, or of menundersomeotherconditionor relation. Now, whateser may be the
extentof thefield within whichall the objectsof our discoursarefound,thatfield may
properlybetermedthe universeof discoursé.

Anotherview leadsto the conceptiorof the Universeasa collectionof homogen-
eousunits, which may be finite or infinite in number;andin a particularproblemthe
mind considergherelationof identity betweerdifferentgroupsof this collection. This



universecorresponds$o the seriesof eventsin the theoryof Probability;andthe char
acterscorrespondo the differentwaysin whichthe eventmayhappenThedifference
is thatthe Algebraof Logic considersnecessarylataandrelations. while the theory
of Probability considersprobabledataandrelations. | will explain the elementsof
Boole's methodon this theory

The squareis a collection of points: it may sene to representry collection of
homogeneousinits, whetherfinite or infinite in number thatis, the universeof the
problem. Let 2 denoteinsidethe left-handcircle, andy insidetheright-handcircle.
Uzxy will denotethe pointsinsidebothcirclesy (Fig. 1). In arithmeticalvaluexz may
rangefrom 1 to O; so alsoy; while xzy cannotbe greaterthanz or ¥, or lessthan0
orz + y — 1. Thislastis the principle of the syllogism. Fromthe co-ordinatenature
of the operationse andy, it is evidentthatUzy = Uyz; but this is a differentthing
from commuting,as Boole does,the relation of U and z, which is not that of co-
ordination but of subordinatiorof z to U, andwhichis Properlydenotedy writing U
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Fic. 1.

first.

Supposegy to bethe samecharacteasz; we will thenalwayshave Uzz = Ux;
thatis, an elementaryselectve symbolz is awayssuchthatz? = z. Thesearebut
the symbolsof ordinaryalgebrawhich satisfythis relation,namelyl andO; theseare
alsothe extremeselectve symbolsall andnone. The law in questionwasconsidered
Boole's paradoxit playsavery greatpartin the developmenif his method.

F1G. 2.
Let Uzy = Uz, where= meansidentical with, not equal

to; we may write zy = z, leaving the U to be understood. It doesnot meanthat
thecombinationof charactersy is identicalwith the character; but thatthosepoints
whichhavethecharacters andy areidenticalwith thepointswhich havethecharacter
z (Fig. 2). Fromzy = z, wederve z = 1z; whatis the meaningof this expression?
We shallreturnto the question afterwe have considered- and—.
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F16. 3.

Letusnow considetheexpressiorlU (z + y). If thezx points
andthey pointsareoutsideof oneanotheyit meanghe sumof the z pointsandthe
points(Fig. 3) Sofar all areagreed But supposéhatthe z pointsandthey pointsare
partially identical(Fig. 4); thentherearisesdifferenceof opinion. Boole heldthatthe
commonpointsmustbetakentwice over, or in otherwordsthatthe symbolsz andy
mustbetreatedall the sameasif they wereindependentf oneanotherotherwisehe
held,nogenerabnalysiss possible.U (x + y) will notin generadenoteasingleclass
of points;it will involvein generak duplication.
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F1a. 4.

Similarly, Boole held thatthe expressionlU (x — y) doesnot
involve the condition of the Uy beingwholly includedin the Uz (Fig. 5). If that
conditionis satisfiedU (x — y) denotesa simpleclass;namely the Uz’s without the
Uy’'s. But whenthereis partial coincidence(asin Fig. 4), the commonpoints will
be cancelledandtheresultwill bethe Ux’s which arenoty taken positively andthe
Uy’s which arenot « taken negatively. In Boole’s view U(xz — y) wasin generalan
intermediateuninterpretabldorm, which might be usedin reasoninghe sameway as
analystausedy/—1.

Mostof themathematicalogicianswho have comeafterBoolearemenwhowould
have stuckat theimpossiblesubtractiorin ordinaryalgebra.They sayvirtually, “How
canyouthrow into aheapthesamethingstwice over; andhow canyoutakefromaheap
thingsthatarenotthere’ Their greatprincipleis theimpossibility of takingthe pants
from a Highlander Their only conceptiorof the analyticalprocessesf additionand
subtractioris throwing into a heapandtaking out of a heap.It doesnotoccurto them
thatthe processesf algebraareideal, andnot subjectto grossmaterialrestrictions.

If x + y denotes quality without duplication,it will satisfythe condition

(2 +y)* =a+y,
2+ 2y +yi=z+y



but
=z Y=y
22y = 0.
Similarly, if z — y denoteasimplequality, then
(—y)? =z—y,
22 +y? =22y =2 —y,

=z, Y=y,
therefore
y—2zy=-—y,
R T TR

In otherwords,theUy mustbeincludedin theUz (Fig. 5). Herewe have assumedhat
thelaw of signsis the sameasin ordinaryalgebra,andthe resultcomesout correct.

FiG. 5.

Supposd/z = Uzxy; thenUz = U%z. How arethe Ux’s relatedto theUy’s and
theUz's? Fromthediagram(in Fig. 2) we seethatthe Uz’s areidenticalwith all the
Uyz'stogethewith anindefiniteportionof the U’s, which areneithery nor z. Boole
discorereda generaimethodfor finding the meaningof any functionof elementaryo-
gicalsymbolswhich appliedto theabove casejs asfollows. Wheny is anelementary
symbol,

l=y+(1-y).
Similarly

l=2z+(1-2).
Sl=yz4+y(Ql—-2)+ Q1 —-y)z+ (1 —-y)1 —2),

which meanghattheU’s eitherhave bothqualitiesy andz, or y but not z, or z but not
y, or neithery andz. Let

éz =Ayz+By(l—2)+C(1—-y)z+D(1-y)(1 - 2),



it is requiredto determinethe coeficients A, B, C, D. Suppose) = 1, z = 1; then
1= A. Suppose =1, z = 0,then0 = B. Suppose =0,z = 1; then% = (C,andC
is infinite; therefore(1 — y)z = 0; whichwe seeto betruefrom thediagram.Suppose
y=0,2=0; theng = D, or D isindeterminateHence

47 = yz+anindefiniteportionof (1 — y)(1 — z).

* * * * * *

Boole attachedgreatimportanceto the index law z? = z. He heldthatit expressed
a law of thought, and formed the characteristidistinction of the operationsof the
mind in its ordinary discourseand reasoningas comparedwith its operationswhen
occupiedwith the generalalgebraof quantity It makespossible he said,the solution
of a quintic or equationof higherdegree,whenthe symbolsarelogical. He deduces
from it theaxiomof metaphysicianahichis termedheprincipleof contradictionand
which affirms thatit is impossiblefor any beingto possess quality, andat the same
time notto posses#. Let z denotean elementaryquality applicableto the universe
U; thenl — z denoteghe absencef thatquality. Butif z2 = z, then0 = z — 22,
0 = z(1 — ), thatis, from Uz? = Uz we deducd/z(1 — z) = 0.

He considerse(1 — ) = 0 asanexpressiorof the principle of contradiction.He
proceeddo remark: “The above interpretatiorhasbeenintroducednot on accountof
its immediatevaluein the presensystem but asanillustration of a significantfactin
thephilosophyof theintellectualpowers,viz., thatwhathasbeencommonlyregarded
asthe fundamentahxiom of metaphysicss but the consequencef alaw of thought,
mathematicain its form. | desireto directattentionalsoto the circumstancehatthe
equationin which thatfundamentalaw of thoughtis expresseds an equationof the
seconddegree. Without speculatingat all in this chapteruponthe questionwhether
thatcircumstancés necessaryn its own nature we mayventureto asserthatif it had
not existed,thewhole procedureof the understandingvould have beendifferentfrom
whatit is”

We have seenthat De Morganinvestigatedong and publishedmuchon mathem-
aticallogic. His logical writings arecharacterizetby a displayof mary symbols,new
alike to logic andto mathematicsin thewordsof Sir W. Hamiltonof Edinkurgh, they
are“horrentwith mysteriousspiculeg. It wasthe greatmerit of Boole's work thathe
usedtheimmensepower of the ordinaryalgebraicnotationasanexactlanguage and
provedits power for making ordinary languagemore exact. De Morgancould well
appreciatehemagnitudeof thefeat,andhe gave generougestimoty to it asfollows:

“Boole’s systenof logic is but oneof mary proofsof geniusandpatiencecombined |
might legitimately have enteredt among,my paradoxesor thingscounterto general
opinion: but it is a paradoxwhich, like thatof Copernicusexcitedadmirationfrom its
first appearanceThatthe symbolicprocessesf algebrajnventedastools of numer
ical calculation,shouldbe competento expressevery act of thought,andto furnish
thegrammaranddictionaryof anall-containingsystemof logic, would not have been
believed until it wasproved. WhenHobbes,in the time of the Commonwealthpub-
lishedhis “Computationor Logique” he hada remoteglimpseof someof the points
which areplacedin thelight of dayby Mr. Boole. The unity of the forms of thought



in all theapplicationof reasonhoweverremotelyseparatedyill onedaybe matterof
notorietyandcommonwonder: andBoole’s namewill be remembered connection
with oneof themostimportantstepstowardsthe attainmenof this knowledge’.

FromA Macfarlane Lectueson TenBritish Mathematician®f the Nineteenth
Century New York: Wiley andLondon:ChapmarandHall 1916,pp.50—-63.
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