
Unlearned Knowledge: Aristotle on How We Come to Know Prin-
ciples

PRELIMINARY DRAFT VERSION,WITHOUT FOOTNOTES

At thebeginningof thePosterior Analytics, Aristotle saysthat“all learningandall rationalteach-
ing arisesfrom previously existing knowledge”. How, then,canwe have any knowledge? If all our
knowledgeis acquiredby learningthatdependsonpreviouslyexistingknowledge,thenwewouldhave
aninfinite regressof still prior knowledge,with theresultthatwecannotlearnanythingwithouthaving
learnedsomethingelsefirst. If we rejectthis possibility, thentheonly onethatremainsis thatwehave
someknowledgethatwe did not learn. This might happenin two ways: eitherwe have someknowl-
edgethatweneveracquiredatall, or wehavesomeknowledgethatweacquiredbut without learningit.
Wewouldhaveknowledgethatweneveracquiredif therewasnevera timeatwhichwedid nothave it
(whichwouldentail,of course,thatwewerebornwith it). Platoheldthatwedohavesuchknowledge,
andindeedthatall thegenuineknowledgethatwehave is innatein thisway. Aristotle,however, denies
thatwe have innateknowledge(for instanceat An. Post. II.19, 100a10).Sincehe neverthelessdoes
think thatwe have knowledge,hemustthink thatwe have someknowledgewhich we did not acquire
by learning.In fact,hedoespresentsucha view in Posterior Analytics II.19, whereheclaimsthatour
knowledgeof theprinciples(

���������
) of sciencescomesto usthroughperceptionandinductionandthat

thestateof knowledgeof themis “intelligence” or “thought” ( 	�

��� ). Aristotle saysexplicitly that in
this processthe mind is passive; therefore,it is reasonablefor us to regardit asnot beinga kind of
learning(or at any rateasakind of rationallearning).Thus,Aristotle’soverallpositionis consistent.

This brief summaryskipslightly overany numberof controversialpoints,takesothersfor granted,
anddefendsnothing. I do think, however, that it is correctin outline. In therestof this paper, I want
to expandonedetail of it. Aristotle saysthat in An. Post. II.19, his subjectwill be, “concerningthe
principles,how they becomerecognized( ��	�� ����� 
 � ) andwhatthestateis thatrecognizesthem”(99b17-
18). Thisis exactlywhatweshouldexpecthim to discussatthispoint in thetreatise.Hehasarguedthat
demonstrationsarepossibleonly if therearepropositionswhichcannotthemselvesbedemonstratedbut
canserveasthepremisesfor demonstrations,andhehasarguedatsomelengththattheremustbesuch
indemonstrablepropositions.Whathehasnot doneis explain how suchpropositions(which hecalls���������

, ‘starting-points’or ‘principles’) cometo be known. Theseprinciples,sincethey arepremises
of demonstrations,mustbe propositions. However, what we actuallyfind in II.19 appearsto be an
accountof how we cometo possesscertainuniversalconcepts.It appears,then,eitherthatAristotle is
answeringthewrongquestionor thathehassomehow failedto realizethatthereis adifferencebetween
possessinga conceptandknowing that a propositionis true. Is Aristotle badly confused,or is there
moreto II.19 thanat first appears?

I think thatthematerialsfor ananswerareavailablein thePosterior Analytics, with a little supple-
mentationfrom theMetaphysics andDe Anima. What I shall try to show is thatAristotle doesin fact



RobinSmith: “UnlearnedKnowledge” Page2

distinguishbetweenknowledgeof theindemonstrablefirst premisesof demonstrationsandknowledge
of universals.Theformer is a kind of science( ��� ���������! ), but it is undemonstratedscience;thelatter,
andonly thelatter, is “thought” ( 	�

��� ). Moreover, althoughthesearedistinct,I shalltry to suggestthat
Aristotle thought 	�
���� couldhaveprovidedthebasisfor indemonstrablescience.

Let me adda shortprefatory remark. Despitecertainimportantdifferences,Aristotle’s views on
knowledgearevery closeto Plato’s. He rejectsseparatedforms andinnateknowledge,but he thinks
thereareforms andthinks that they do cometo exist in our mindsaswell asin perceptibleobjects.
He regardsthemasthe trueobjectsof science,andhe follows Platoin denying that therecanbeany
scienceof whatis perceptibleandchangeable:scienceis only of whatmustbeasit is. It is, I think, a
goodideato keepthis in mind whentrying to understandthepoint of Aristotle’s polemics.He spends
by far thelargestpartof his argumentexplainingthosepointsin whichhediffersfrom Plato,oftennot
botheringto notethemany pointsin which hedoesnot. To a largeextent,Aristotle presentshis views
asmodificationsinternalto Platonism.

Undemonstrated Science

In Posterior Analytics I.3, Aristotle givesa familiar argumentagainsttwo setsof unnamedopponents
concerningthepossibilityof proof. Onegroup,hesays,deniedthatscienceis possibleon thegrounds
that(1) only whatis demonstratedis known and(2) demonstrationis deductionfrom premisesalready
known. Thesepremisesleadquickly to adilemma:eithertherearealwaysfurtherpremisesbehindthe
premisesof every proof, in which casethereis no beginningto theproof andnothingis known; or, at
somepoint premisescometo a stopandthereareno morepremisesbehindsomepremises,in which
casewewill havecometo astopatunprovableandhence,by (1), unknown premises,thusagainwedo
nothaveaproof. Theothergroupof opponentsaccepted(1) and(2) but soughtto avoid thedilemmaby
supposingthattheregresscouldgoin acircle,sothateverypremisealsois aconclusionandeverything
is proved. Aristotle dismissesthis secondpositionaslogically incoherent:in effect, hesays,it treats
“If P thenP” asa proof of P, which is absurd.He hasa higheropinionof thefirst opponents,agreeing
with themthatif theregressof premisesdid goonforeverthentherewouldbenoknowledge.However,
Aristotle says,it doesnot go on forever. Instead,every suchregresseventuallycomesto a stop,and
thepremisesat which it comesto a stopareindemonstrable(ashis opponentsheld)but neverthenless
known. Thus,Aristotle rejectspremise(1) above:

Wesaythatneitheris all knowledgedemonstrative,but rathertheknowledgeof thosewith-
outmiddlesis indemonstrable(

��" 	 ��# 	 ����$%��& 	 � 	 � �!'�(�) �+*,� 
�	 ) (andit is evidentthatthis
mustbeso: for if onemustknow theprior things,i.e. thepremisesof thedemonstration,
andthe middleseventuallycometo a stop,thenthesemustbe undemonstrated).We say
that thesearelike this, then,andwe sayalsothat thereis not only knowledgebut alsoa
certainprincipleof knowledgeby meansof which we recognizeterms(

�
���, 	-��� ���������
 �
)/.+	 ������� 	�021 ��� )/	!3�4 � 

5��76 � 
�8��7��	 &9���;: 
 � )/	 ). (An. Post. I.3, 72b18-25)
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Aristotle’s position,then,is that thereis someknowledgethat is not demonstrative knowledge.Since
he thinks thathis anonymousopponentsareright aboutregressesof premisesbut neverthelessthinks
thatwe do have knowledge,hecouldhardlysayanything else. However, that is not all that this pas-
sagesays.First, he bringsin the notionof an ‘unmiddled’ premisehereandsays,not just that some
propositionsor otherareknown withoutdemonstration,but thatspecificallythosehecalls‘unmiddled’
areso known. Second,he refersto thesemiddles‘coming to a stopeventually’ andgivesthis asa
reasonwhy these‘unmiddleds’premisesareundemonstrated.Third, throughoutthis sectiontheword
heusesfor knowledgeis ��� ���������! , ‘science’,his termfor theparticulartypeof knowledgeheis prin-
cipally concernedwith in thePosterior Analytics. It seemsclear, then,thatAristotle thinkstheremust
be ��� ���������! of thepremisesof a demonstrationandthatsometimes�<� ���������
 is undemonstrated(and
indeedindemonstrable).Hehasin factalreadypreparedusfor thispossibilityin I.2. Following hisdef-
inition of ��� ���������! as“knowing thecausewhy somethingmustnecessarilybeasit is”, he thensays,
“Whetherthereis alsoanotherwayof having science( = � ) � 
�� � 
��>�<� ����������?����@��� '��!
�� ) weshalldiscuss
later, but wedo saythatit is knowing throughdemonstration( ( �A� �!
�(�) ��B ) & �C)�DE( $ 	 ��� )” (71b16-17).

Thereis onefurtherpoint in thepassagefrom An. Post. I.3. After assertingthatthereis ‘undemon-
stratedscience’of unmiddledpropositions,Aristotle continues:“We say( F $ ��
 � )%	 ) thatthesearelike
this,then,andwesay(

*���GAH;HEH 1 ��� )/	 ) thatthereis notonly sciencebut alsoacertainprincipleof science
by meansof which we recognizeterms( 4 � 

5��26 � 
�8��I��	 &9���;: 
 � )%	 )”. This quite clearly introduces
somethingin additionto undemonstratedscienceandassignsit a function not previously mentioned.
Aristotle refersto a “principle of science”elsewhere(I.33, 88b36;II.19, 100b15)andsaysthat it is
	�
���� . Basedon our passagefrom I.3, “undemonstratedscience”and 	�

��� appearto bedistinct. This
is alsothenaturalconclusionto draw from thepassagein I.33. Speakingof “what is sobut couldbe
otherwise”,Aristotle saysthatthecognitionof suchthings

... is neither 	�
���� (by 	�
���� I meanthe principle of science)nor undemonstratedscience
(this is believing anunmiddledpremise).(88b35-37)

Althoughsomecommentatorstake‘nor’ hereto be‘i.e.’, sothatAristotleis talkingabout	�
���� through-
out, it seemsplain thathe is againdistinguishingit from undemonstratedscience.As in I.3, heasso-
ciatesundemonstratedsciencewith unmiddledpremises.

Thesetwo passagesaretheonly placesAristotleexplicitly mentionsundemonstratedscience.How-
ever, he hasmuchmoreto sayabout 	�
���� both in the Posterior Analytics andelsewhere. Onepoint
that emergeswith someconsistency is that the objectsof 	�
���� arenot propositionsbut rather(asI.3
putsit) ‘terms’ ( 6 � 
 � ): theentitiescharacterizedby Aristoteliandefinitions.This is explicit in I.3. It is
alsofoundoutsidetheAnalytics in De Anima III. andMetaphysics J .10. In thelatterplace,it is partof
an importantadditionto Aristotle’s accountof truth andfalsehood.For Aristotle, truth andfalsehood
are really presentonly in composition,specificallyin the combinationof a predicateanda subject.
Whenwe think that A is predicatedof B, we combineA andB in thought;whenwe think that A is
not predicatedof B (is deniedof B), we separateA andB thought.Truth is a matterof combiningin
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thoughtwhatis combinedin reality andseparatingin thoughtwhatis separatedin reality. Thus,when
we combineA andB in thought(andthink ’A is predicatedof B’), our thoughtis true whenA and
B arecombinedin reality andfalsewhenthey arenot. We shouldrememberthatA and(typically) B
will be universalshereandthat, for Aristotle, universalsarenot representedby thoughtsin themind
but actuallyarepresentin themind: it is thepassive intellect’s particularvirtue that it cantake on the
formsof all thingsbecauseit hasno form of its own.

Following this account,Aristotle offersasecondaccountof truth andbeing(but not falsehood)for
‘incomposite’things(

����K 	 ? ) ��� ) suchasthetermswhichareunitedor separatedin thoughtin predica-
tions. For terms,asopposedto propositions,hesaysthat“touchingandsayingis true’ (1051b24)and
thatthereis no falsehoodaboutthem,only ignoranceand“not touching”:

... andnot-knowing (
� ��	�
�)/L+	 ) is not touching(for it is impossibleto bein erroraboutthe

what it is except incidentally. And likewise,concerningnon-compoundsubstances:it is
notpossibleto bein error.

Theway in whicherroris impossiblehereis similar to thewayAristotlesaysthatthesensescannoterr
abouttheir properobjects:sight cannotbe wrong aboutred andwhite andblue,not becauseit hasa
specialinfallibility but becausethereis nostateof erroropposedto thestateof perceiving any of them.
Likewise,we cannotbe mistaken in simply conceiving a universal,thoughwe canfail to conceive it
andthusbeignorantof it. Aristotle thenaddsa remarkabledetail:

Soasfor whatever is justwhatit is to besomethingandin activity, concerningthesethings
it is not possibleto bein error, but only to think ( 	�

)/L+	 ) themor not. But thewhat it is is
soughtin their case,whetherthey areof this sortor not. (1051b30-33)

This passageshouldremindushow far Aristotle canbefrom muchof contemporaryanalyticphiloso-
phy. The‘incomposites’thathesayswe cannotbein erroraboutbut canonly ‘touch’ (i.e. think of) or
fail to contactat all includenot only simplesensoryqualitieslike white andredbut alsotheessences
of substances,for instancethehumanessence.Thus,Aristotle believesthatwhat it is to behumanis
not a compositeentity but a simpleone,andhebelievesthat it is somethingwhich we caneitherhave
presentto ourminds(in whichcasewethink it truly) or betotally ignorantof (in whichcasewedonot
think it at all): wecannotmakeamistake in thinking it.

We maywonderjust how Aristotle couldbelieve sucha thing. However, the passagesfrom Met.
J .10make it quiteclearthathedoes believe it. Moreover, thecognitivestatethat“touches”universals
in this caseis 	�

��� . Is this thesame	�
���� thatAristotle appealsto in An. Post. II.19 astheprincipleof
science?If so,thenhisclaim therethat 	�
���� doesnotadmitfalsehoodappearsin adifferentlight: asa
quasi-perceptualcognitionof universals,	�
���� is alwaystruesimplybecausefor it truthconsistssimply
in thinking its objects.
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Unmiddled Propositions, the Syllogistic, and Aristotle’s One True Method

I havearguedthatAristotlerecognizesbothacognitivestatethatis knowledgeof theunmiddledpropo-
sitionsof sciences(‘undemonstratedscience’)anda cognitive statethat is simply thethinking of uni-
versals( 	�

��� ). His positionon demonstrationin I.3, in responseto thosewho rejectproof andwith it
knowledge,requiresthatheshow how theformeris possible.However, in An. Post. II.19, heseemsto
beconcernedinsteadto explain how thelatterarises.We still needto closethegapbetween	�

��� and
undemonstratedscience.I have only a somewhat speculative proposalabouthow that is to be done.
ThesolutionI proposeis thatacquaintancewith universalsis a matterof degree,a kind of familiariza-
tion thatcanincreaseover time andwith experience,andthatthis increasingfamiliarity carrieswith it
anincreasingcapacityto recognizewhat is trueof theuniversal‘in virtue of itself’ (

*��
?NMO�
P@� ' ). The
predicatesthat aretrue of a universalin virtue of itself are(at leastasI shall try to show) precisely
thosewhich are true of it ‘unmiddled-ly’ (

�
��$%��& � ): thus,aswe becomeincreasinglyfamiliar with
a universal,we becomeincreasinglyawareof, andindeedconvincedby, the unmiddledpropositions
aboutit. Sincethis processof familiarizationis a passiveprocess,onethatthemind simply undergoes
undertheactionof experience,it is not a kind of rational learning. Thus,thereis a way that we can
acquireknowledgebothof universals(in thesenseof acquaintancewith them)andof first premises(in
thesenseof knowing thatthey aretruepropositions)thatrequiresneitherinnateknowledgenor thatwe
aretaughtthefirst premsies.

To give this sketcha little moresubstance,I mustfirst fill in someof the detail concerningAris-
totle’s notion of an unmiddledpropositionandthe importanceof suchpropositionsto his theoryof
demonstration.

Aristotle thoughtthathehadthecorrectaccountof logic. It is theaccountof “syllogisms” thatwe
find in thePrior Analytics. For Aristotle, “syllogisms” arenot onetypeof deductive argumentamong
many but rathertheonly valid argumentsthatthereare.It is amajorthesisof An. Pr. I thateveryvalid
argumentwhatsoevercan,with appropriatemanipulations,beturnedinto an“argumentin thefigures”,
asAristotleusuallycallswhatwecall categoricalsyllogisms.This thesiscanreadilybecriticizedfrom
the standpointof modernlogic, but let us let Aristotle have it andconsiderthe consequences.One
consequenceis thatthelogical propertiesof deductivesystemsareidenticallythelogical propertiesof
syllogisticdeductive systems.That is by no meansa meredetail,sinceAristotle’s logic is bothmuch
simplerandmuchweaker thantheclassicalpredicatecalculus.

Aristotle proves in An. Pr. I.4-7 that every figuredargumentcan be “reduced” to an argument
relying on just thefour first-figureformsBarbara, Celarent, Darii, andFerio, andindeedthatthetwo
universalforms Barbara andCelarent aresufficient. It follows, then,that whatever canbe deduced
canbe deducedusing just thesetwo argumentative forms. Given Aristotle’s thesisthat his logic is
theonly possibletheoryof inference,this greatlysimplifiesthe investigationof thepossibleformsof
demonstration:every demonstration,sinceit is a deduction,mustbe or be equivalentto a seriesof
inferencesrelyingon thesetwo formsof argument.
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The weakcharacterof Aristotle’s logic, by comparisonwith classicalpredicatelogic, hasa still
moreimportantconsequence.A true propositionis demonstrableonly if therearetwo true premises
from which it canbeinferredsyllogistically. Giventhecharacterof syllogistic inferences,this will be
possibleonly if thereis sometermsorelatedto thetermsof thepropositionin questionthatit canserve
asmiddletermfor suchadeductionfrom truepremises.Now, in Aristotle’slogic, it is quitepossiblefor
thereto beno suchtruepremisesfor sometruepropositions:therearetruepropositionswhich cannot
be deducedfrom any othersetof truepropositions.Nothingof the sort canoccurin predicatelogic,
sinceevery propositionis logically equivalentto infinitely many otherpropositions(consider, for any
propositionP, thepropositionsP&P, P&P&P, etc.).

A truepropositionthatcannotbededucedfrom othertruepropositionsis “unmiddled” ( Q � ) � 

� ):
thereis no middletermwith which to prove it. Aristotle canthuspartitionthetruthsaboutany subject
matterinto two classes:thosethathave middle terms,andhencearederivablefrom othertruths,and
thosethatdo not have middle terms,andhencearenot derivablefrom anything else. Theunmiddled
truthswill necessarilybe indemonstrable.Sincethey are indemonstrable,it will not be possibleto
know themby meansof demonstration.On theotherhand,sincethey do not have middleterms,they
will serveasend-pointsto any regressof premises.Thesecircumstancesmake it possiblefor Aristotle
to do somethingquiteunavailableto a modernfoundationalist:hecangive a precisecharacterization
of which propositionsareprinciplesthatdoesnot appealto any epistemicnotionwhatever. Theprin-
ciplesareprinciples,not becausethey have a specialpropertyof self-evidence,but becausethey are
necessarilyonly startingpointsof deductionsandnever conclusions.Thus,Aristotle hasno needof a
specialcognitivefacultyfor discoveringwhattheprinciplesare.If thetruthsof asciencecansomehow
becollected,thenit is possibleto determinewhich onesareunmiddled(andhencenecessarilyprinci-
ples)througha relatively mechanicalprocessthatAristotle presentsin An. Pr. I.27-28. This method
begins with a collectionof the true propositionsabouta field of inquiry. We canthendeterminethe
demonstrationof any givenpropositionby collecting,for eachof its terms,threesetsof terms:all those
universallytrueof it, all thoseit is universallytrueof, andall thoseit is inconsistentwith. Aristotle’s
methodtheninstructsusto look for commontermsin thetwo groupsof threesetsof termsin orderto
find premisesfrom which our original propositioncanbe demonstrated.Given that the syllogistic is
theonetruelogic, Aristotle canin factreasonablyclaim thathis methodwill find a demonstrationif it
canbefound.

Aristotlemakesgrandclaimsfor thismethod:“The roadis thesamefor all, concerningbothphilos-
ophyandany art or studywhatsoever,” hesays(46a3-4).All that is required,in additionto following
the methodof analysisAristotle hasspelledout, is that our inventoryof the truthsaboutthe subject
in question(hecallls this a R ��� 
 ����� : 46a24)leave nothingout. If that is accomplished,then“we will
beableto find thedemonstrationof everythingof which thereis a demonstrationanddemonstrateit;
andfor that which is not of a natureto have a demonstration,we will be ableto make this evident”
(46a25-27).I take the last phraseof this to mean“make it evident that thepropositionin questionis
indemonstrable”,i.e. aprinciple.
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Aristotle’s methodis thusa methodfor the discovery of the principlesof sciences.This discov-
ery is a matterof analyzinga body of availabletruths,not a matterof discovering new truths. The
truthsthemselves,includingtheprinciples,areto beprovidedby experience:“The principles[of each
science]areto be provided by experienceconcerningeach. I mean,for instance,that the principles
of astronomicalscienceareto beprovidedby astronomicalexperience”(46a17-20).Part of what this
meansis evidentfrom Aristotle’smethoditself. Givenacollectionof truthsaboutastronomy, garnered
from astronomicalexperience,thatmethodwill allow usto tell which truthsareunmiddledandwhich
derivable. This doesnot yet explain how it is that experienceis ableto provide us with thesetruths.
However, it doespermitanimportantsharpeningof thequestionhow scienceis possible.By Aristotle’s
method,every truth of a scienceis eithermiddledandderivablefrom unmiddledtruthsor unmiddled
andthereforeindemonstrable.For truthsthataremiddled,sciencewill consistpreciselyin possessing
their demonstrations.For truthsthat areunmiddled,sincethey areindemonstrable,somefurther ac-
countmustbegiven.Whatever thatfurtheraccountmaybe,it will bebothnecessaryandsufficient for
answeringthequestionhow scienceis possible.

The Road to the Principles

It is againstthis backgroundthat we mustunderstandAristotle’s useof the term ‘unmiddled’ in the
Posterior Analytics. A major goal of Posterior Analytics I is to show that every regressof premises
of thetype imaginedby Aristotle’s unnamedopponentsin I.3 eventually“comesto a stop” in unmid-
dled premises.His argumentfor this is containedprincipally in I.19-23 anddraws very heavily on
thesyllogistic—indeed,if we attemptto remove theseargumentsfrom thesyllogisticframework, they
becomenonsense.I have arguedelsewherethat theseusesof resultsconcerningthe syllogistic were
probablythemainreasonwhy Aristotle developedthetheoryascontainedin thePrior Analytics: the
theoryof validity is, for him, the theoryof thestructuresof demonstrations,andhebelievesthat that
theorycanshow, on what we canplausiblycall proof-theoreticgrounds,that all sciencescontainin-
demonstrableprinciples.Furthermore,thissametheoryyieldsthemethodpresentedin An. Pr. I.27-28,
amethodof whichAristotleproudlyannounces,“The roadis thesamebothconcerningphilosophyand
concerningany art andstudywhatsoever” (46a3-4).This is echoedin his remarksin An. Post. I.23,
following thecompletionof his longargumentthatregressesof premisesalways“cometo astop”:

And it is obvious thatwhenA belongsto B, if thereis somemiddle thenit is possibleto
prove thata belongsto B, andtheelementsof this will besuchandasmany asthereare
middles:for theunmiddledpremisesareelements,eitherall of themor theuniversalones.
But if thereis notamiddle,thenthereis no longerademonstration,but insteadtheroadup
to theprinciples( SI��� GT��U � �
����U �CV
(�'
� ) is this one.(84b19-24)

Thereferenceto the“road up to theprinciples” is anallusionto Plato. Aristotle recallswith approval
that “Plato usedto puzzleaboutthis andinquire whetherthe roadwasfrom the principlesor to the
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principles,asin theracecoursefrom thejudgesto theboundaryor backagain” (1095a32-b1).On the
most likely interpretation,the roadfrom the principlesis the processof demonstration,which takes
principlesaspremises,andtheroadto theprincipleswouldbeaprocedurefor findingprinciples.With
a little speculation,we mayperhapsidentify thesewith theprocessesof reasoningassociatedwith the
third andfourth partsof thedivided line in the imageof Republic VI: the roadfrom theprinciplesis
reasoningto conclusionsfrom assumedpremises,while theroadto theprinciplesis thephilosopher’s
ascentto the principlesthemselves(510c1-511d5).In claiming to have found, in his syllogistically-
groundedmethod,away to theprinciplesof all philosophy, art,andstudy, Aristotle is thusclaimingto
havefoundthemethodof philosophy. Thisis confirmedby thefactthat,followinghisgranddeclaration
of thescopeof hismethodin An. Pr. I.30,Aristotleturnsto acriticismof themethodof Division(I.31),
which he saysis only “a certainsmall part” (46a31-32)of the onetrue method. PlatoputsDivision
forward as the methodof philosophyitself in the Sophist. Aristotle’s criticism, coming as it does
immediatelyafterhis presentationof his own method,makesit clearthatwhatheis puttingforwardis
not simply a convenientheuristicfor finding argumentsbut nothinglessthantheway to philosophical
wisdom.

Againstthis background,then,wefind Aristotle againsayingthat 	�
���� is theprincipleof science:

Whenever it mustbe proved [that A belongsto B], oneshouldget that which is the first
predicatedof B (let this be C), andD likewise [the first predicated]of C; and,going on
alwaysin this way, no premisefrom outsideis ever taken or somethingbelongingto A,
but insteadthemiddle is packed until they becomeindivisible andone. It is onewhenit
becomesunmiddled,andtheunmiddledpremiseis onewithout qualification.As in other
cases,theprinciple is simple( W!��F�
���	 ), thoughthis is not thesamething everywherebut
is the mina in weight, the semitonein melody, somethingelsein anothercase,so too in
a deduction(

� 8XF�F�
!� ������Y ) the one is the unmiddledpremise,but in demonstrationand
scienceit is 	�
���� . (84b31-85a12)

This passagetreatstheunmiddledpremiseasa kind of elementor unit of proof anddeductionon the
groundsthatit hasa kind of indivisibility andis necessarilywhereanalysisends.Aristotle thenbrings
in 	�
���� asthe principle of science,andit is at first temptingto supposethat he is taking 	�
���� to be
the cognitive statethat knows theseunmiddledpremises.However, he seemsconcernedinsteadto
emphasisa differencebetweenunmiddledpremisesasthe elementsof proofsand 	�
���� : the point of
his analogyis to say that, just as the unit in any sphereis somethingsimpleandtherearedifferent
unitsin differentspheres,sotheunit in deductionandtheunit in ‘demonstrationandscience’areeach
somethingsimple,but thesetwo aredistinct. Thus,theunit in demonstrationandproof is something
simplethatisnotthesameasanunmiddledpremise.In light of Aristotle’sviewsasexpressedelsewhere
about	�

��� andthecognitionof ‘incomposites’,I suggestthatweunderstandhim to meanthattheunit
in ‘demonstrationandscience’is theobject of 	�

��� , that is, thesimple(in thesenseof incomposite)
universalsrecognizedby it.
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Becoming Familiar with Principles

I havetriedto show thataconsistentpictureconcerningtheprinciplesof demonstrations,	�
���� , andthe
objectsof 	�
���� canbe recoveredfrom the Posterior Analytics. The principlesof demonstrationsare
unmiddled(andthereforeindemonstrable)premises.Knowledgeof themis undemonstratedscience
( �<� ���������
 Z� 	 � �!'
(�) �+*,� 

� ). It is possibleto discover which premisesareunmiddledthrougha process
of analysisgroundedin thetheoryof inferences(thesyllogistic)appliedto truthsaboutasubjectmatter
provided to us by experience( � � �!) �����;� ) of that subjectmatter. Oncewe have knowledgeof these
unmiddledpremises,knowledgeof any otherscientific truth (which is knowledgeof the causewhy
it mustbe as it is) will consistin the posssessionof its demonstration,that is, the ability to deduce
it from unmiddledpremises.Knowledgeof the unmiddledpremisesthemselvescannotresult from
demonstrationandinsteadresultsfrom acquaintancewith theuniversals,whichcometo bein themind
asa resultof aprocessthatbeginswith perception.

Thereis onepoint that I still have not addressed.How is it that recognitionof universalsby 	�

���
canleadto knowledgeof principles?

Here,whatI have to offer is evenmorespeculative thantherestof my proposals.Let mebegin by
takingnoteof two points:

(1) ThoughAristotle thinks that 	�

��� is not susceptibleof falsehood,hedoesnot believe thatwe
cannotbemistakenaboutpropositionalprinciples.Thisis evidentfrom hisdiscussionin An. Post. I.16-
17of “error arisingfrom deduction”( S[( ��UI� 8XF�F�

� ����� 
��\� � 	�
 ��$ 	  ]� �!0 �� , 79b24),thatis, falsebelief
that is the resultof inferencesfrom premisesat leastoneof which is false. Aristotle begins his dis-
cussionby consideringcasesin which thefalsebelief in questionconcernsanunmiddledproposition:
obviously, then,hebelievesthatwecanhavesuchfalsebeliefs.

(2) Aristotledescribestheprocessof comingto know theprinciplesof demonstrationsasagradual
onerequiringa kind habituation.In Met. ^ , 1029b3-12,hesaysthattheprocessesof becomingscien-
tifically wiseandmorally goodareeachprocessesof changingour attitudestowardsomething.In the
moralcase,we becomeby makingthatwhich is in itself goodalsoseemgoodto us; in thescientific
case,wemakeourselveswiseby makingthatwhichis by natureintelligible or recognizable( ��	�� ����� 
�	 )
alsorecognizableto us. We find a clearillustration of whathe meansin Met. A.1-2. The principles
of sciencesareat first implausible,andevenincredible,to us,andcertainlyseemlessconvincing than
the beliefsaboutparticularsthat derive from our experience.In orderto becomescientificallywise,
we mustsoaccustomourselvesto theprinciplesthateventuallythis is reversed.Thus,to someoneun-
versedin geometry, thenotionthatthesideanddiagonalof asquareareincommensurableis incredible.
However,

We mustendup in the oppositeandbettercondition,asthe proverbsays. ashappensin
thecaseof [mathematicalsciences]whenpeoplelearnthem. For nothingwould bemore
astonishingto a geometricalman than if the diagonalturnedout to be commensurable.
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(983a18-21)

Againstthis background,two pointsaboutAn. Post. II.19 aresignificant.First,Aristotle saysthat
wecometo know universalsasaresultof aprocessinvolving repeatedexperience.Theprocessbegins
with perception,which hesays(perhapssurprisingly)is of universals,even thoughwhat is perceived
is particular:“We do perceive a particular, but perceptionis of a universal,e.g. of man,not of Kallias
man” (100a16-b1).Oncewehaveperceivedanything,then,thereis a “first universalin thesoul”. This
is apassiveprocesswhichthemindsimplyundergoes.Repetitionof theprocessleadsto therecognition
by themind of a higheruniversal—evidently, theproximategenusof thefirst. Aristotle’s remarkson
this scorearebrief:

Next it comesto a stopin theseuntil thethingswithout partless,i.e. theuniversals,come
to a stop;for instance,this particularkind of animal[comesto astop]until animal[comes
to astop],andagainin thecaseof that. (100b1-3)

Now, Aristotle thinksthemind is passive in recognizinguniversals(“the soulhappensto beof sucha
natureasto beableto undergothis”, 100a13-14),andhealsothinksthatauniversalis alreadypresentin
themind in perception.Whatrole, then,doesrepeatedexperienceplay? Theanswer, I believe, is that
repetitionmakesthe universalmore ��	�� ���;� 
�	 : more familiar, more intelligible, morerecognizable.
This is preciselythe term he usesat the beginningof II.19 whenstatinghis purpose:he proposesto
discuss“how theprinciplesbecomefamiliar ( ��	�� ���;� 
 � )” (99b17-18)aswell aswhat theconditionis
that recognizesthem( S_��	 &9���;: 
�8 ��� = B�� � , 99b18). It is difficult to find a translationfor ��	�� ���;� 
��
thatfits equallywell in all contexts, but however we translateit, this is thetermAristotle alsousesto
characterizethe differencebetweenthosewho have scientificknowledgeandthosewho do not: for
thosewhohave it, theprinciplesare ��	 &9���;� � � ) � 
 � , morefamiliar, or recognizable,or intelligible, than
anythingelse.And in factthis is exactlywhathesayshappenswith theprinciples:

It is clear, then,thatwe mustrecognize( ��	 &9���;: ) � 	 ) thefirst premisesby meansof induc-
tion, for perceptionalsoimplants( � � �!
 � )%L ) theuniversalin thatway. (100b3-5)

Aristotle characterizesinduction in a numberof ways,but it characteristicallyinvolvesa movement
from many to one,typically from many instancesto auniversalcommonto themall. I suggestthatwhat
Aristotle meanshereis that repeated“implantings” of a universalin themind bring aboutincreasing
familiarity with, or recognitionof, thatuniversal.

Finally, andmostspeculatively of all, I suggestthat familiarity with a universalbringswith it an
ability to recognizewhatis trueof thatuniversalin virtueof itself, thatis, its essentialpredicates,those
thingswhicharetrueof it in virtueof it beingwhatit is ratherthanin virtueof somethingelse(henceI
take

*���?TMN�
P@� ' ascontrastedwith
*��!�TM Q
F�F�
 andreadthelatteras“in virtueof someotheruniversal”).

If wetakeafinal stepandidentify theseessentialpredicatesof auniversalwith thepredicateswhichare
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trueof it “without a middle” (so that ‘A belongsto B in virtue of itself’, ‘A belongsto B atomically’,
‘A belongsto B first’, and‘the premiseAB is unmiddled’all cometo thesamething), thenthiskind of
familiarizationwouldbejust whatis neededto produceknowledgeof theunmiddledpremises.

This accountsupposesthat in oneway we cometo know eachprincipleall at onceandin another
way we cometo know it gradually. Essences,accordingto Aristotle, are indivisible, and the mind
cannotthink themwithout thinking themasthey are:thus,any essencecanonly getinto themind asa
whole,notby degrees.Onceit is there,however, themind’sdegreeof familiarity with it canincreaseas
a resultof repeatedexperience,andone’s ability to judgecorrectlyaboutwhat is trueof theuniversal
in virtue of itself canincreasein parallel. I seethis asa virtue of this account,sinceAristotle clearly
doesthink thatwe get to know theprinciplesof sciencesthrougha gradualprocess.Thus,thereis no
conflict betweenhis claim that 	�
���� is not susceptibleof errorandhis view thatuponour first hearing
them,weoftenfind theprinciplesof sciencesfalse.
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